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(Knowle

Describe the needs of ingestion, digestion, absorptmn, assimilation and egestion.

Identify and describe the structures of the main regions of the alimentary canal and

the associated organs.
Describe swallowing and pensta151s

Sort out the action of enzymes in specific regions of alimentary canal, with respect

to their substrates and products.
State the role of the liver. !

Describe the structure of a villus, including the roles of capxIlancs and lacteals. -«
State the signs and symptoms, causes, treatments and preventions of the disorders

- of gutlc diarrhoea, constipation, and ulcer.

Subjective

Long Quesfions'prepared in'fhie!light!oF new:Examinafion TechniqUes
dge, Understandlng. Application, Analytical & Conceptual)

WZ Niitrition'andjitsimportancelz

Q.1: Why is nutrition essential for living organisms also describe the main steps

involved in nutrition?

OR Explain nutrition and discuss its importance for growth, energy and

maintenance of the human body.

Ans. Nutrition:
Nutrition is the process by which living organisms take in food and utilize it.
Nutrienls: Nutrients are the chemical substances present in food that provides
energy, support, growth and repair.
Importance of nutrition:

Nutrition is essential for proper growth stay healthy and repair the body.
Steps involved in nulrilion:

In animals, nutrition takes place in the

following main steps:

@

(if)

Ingestion: Ingestion is the process of
taking in food and drinks through the
mouth.

Digestion: Digestion jis breaking food into

- smallest parts which the body can absorb.

Q. Differentiate between autotrophic and
heterotrophic nutrition.

Ans. Autotrophic nutrition'is a mode of
nutrition in which organisms produce their own
food from inorganic substances using light or
chemical energy.

Heterotrophic nutrition is a mode of nutrition in
which organisms obtain their food by
consuming other organisms or organic matter.
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(iii) Absorption: Absorption is the process of moving nutrients from the digested foodi-\‘

into the blood or lymph.

(iv) Assimilation: Assimilation is the process of using the absorbed nutrients in cells

and tissues.

(v) Egestion: The process of removing undigested food and waste from the body.

Q.2: What is meant by digestion? Briefly explain.

Ans. The process of breaking up complex substances into simpler substances is called
digestion. The food we eat consists’ of polymers i.e., large molecules like carbohydrates,
proteins, and fats. They cannot pass through cell membranes. These polymers must be
broken down into smaller, soluble parts called monomers - like sugars, amino acids, and

fatty acids. These small molecules can enter the cells.

m‘ Human Digestive System

Q.3: What is oral cavity. Explain how both mechanical and chemical digestion are

initiated here?

OR Explain the role of oral cavity in digestive system.
Ans. Oral Cavity:

The space behind mouth is called oral cavity or
mouth cavity. It consists of taste buds on the surface of
tongue for the taste of food.

Mechanical digestion:

The mechanical digestion of food begins in oral
cavity. During mechanical digestion, the teeth cut and
grind food into smaller pieces.

Chemical digestion:
In oral cavity, partial chemical digestion of
, carbohydrates is done by three pairs of salivary glands.
These glands are attached with oral cavity and secrete
saliva. Saliva is the mixture of water, mucus and a
digestive enzyme called salivary amylase.

Water and mucous moisten the food pieces. Salivary amylase breaks down the

starch present in food into maltose.
Swallowing:

Q. What is the role of tongue during
grinding?

Ans. During this gnndmg. tongue
keeps the food between the teeth.
Q. Differentiate between starch
and maltose.

Ans. Starch is a polysaccharide
(made up of many sugar
molecules). Maltose is a
disaccharide (made of two sugar
molecules).

Q. How opening of nasal cavity
closed during swallowing?

Ans, During swallowing, the palate
(roof of oral cawty) moves upward

to close the opening of the nasal

cavity.

Q.5: How food moves from oesophagus to stomach?

After the physical and partial chemlcal digestion, the food mass in oral cavity is
called bolus. It is swallowed by pushing it into the pharynx. For swallowing, the tongue

moves the bolus to the back of the oral cavity. The swallowed food enters the pharynx.

Palate Eplglottis

Tongue
Pharynx

Glottis .
(opening of trachea)

Trachea

Eplglottis closes the

Tongue pushes bolus ' Top of trachea ]
openling of trachea

to back of mouth moves up
Oral cavity and steps in swallowing

0.4: What is alimentary canal? Describe the structure and function of pharynx
Ans. Alimentary Canal: The human digestive system consist of a long tube and some
other helper organs. This is called alimentary canal.
Pharynx: Pharynx is a short tube-like part behind oral cavity. It connects oral cavity to
oesophagus and also connects'nose to windpipe (trachea).
Functions of pharynx:
@ - The process of chemical digestion that started in oral
' cavity continues in pharynx.
(ii) Pharynx prevents the entry of food parhcles into
. lungs. It is done with the help of an elastic cartilage
Z tissue called epiglottis.
(iii) When swallowed food passes through pharynx, the
“ top of trachea (windpipe) is pushed up against
epiglottis. In this way, the opening of trachea (glottis)
closes and the swallowed food passes over it.

Ans. Oesophagus: Oesophagus is a long tube (about 25cm feontractions
long).

Functions of Oesophagus: Oesophagus connects the pharynx
to the stomach. When food enters oesophagus, successive
waves of contraction are generated in its muscular walls.
These waves of contractions move food along oesophagus to
the stomach. These waves of muscular contraction are
called peristalsis. Peristalsis

Q.6: Describe the anatomical slructure of the stomach and explain in detail its role

in digestion of food.
OR Explain the structure and function of stomach.

Ans. Structure of stomach:
Stomach is J-shaped organ located in the upper left side of abdominal cavity, below

the diaphragm. The part of stomach immediately after oesophagus is called cardiac end
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while the part before small mleslmc is called pyloric end.

Cardiac Sphincler: At the junction of the oesophagus and stomach, there is sphincter

(ring of muscles) called cardiac sphincter.

e It prevents food from flowing back from stomach into oesophagus.

Pyloric Sphincler: Pyloric sphincter is present between stomach and small intestine.
Mechanical Digestion of food: Stomach stores food. The walls of stomach‘are made of
thick smooth muscles. When food arrives in stomach,these muscles contract ngorously
Their contractions helps in the churning (breaking down) of food into smaller particles.
Heat is also produced due to this churning. This heat helps to melt the lipids.

Gaslric juice secrelion: Many small gastric | Q. How our stomach s protected from HCI?

: ; 2 g
lands present in the inne Ans. The stomach's HCl is so strong it can dissolve

§ P n m g \'va]..ls Qighomach metal But your stomach is protected by the thick

secrete gaskrjo;juice;iIttcontains: mucus lining that keeps it safe from its own acid.

(i) Hydrochloric acid (ii) Pepsinogen (iii) Mucus

Chemical Digestion of food: Hydrochloric acid converts pepsinogen into an active enzyme
pepsin. Pepsin breaks large proteins into shorter chains of amino acids called peptides.
Hydrochloric acid ‘also kills pathogenic bacteria present.in food. Mucus forms a
protective layer on the inner walls of stomach. Where it neutralizes the HCL.

Cardiac end

Cardiac Pore of gland
Fphictay Mucous secreting
Pyloric ~ cells

sphincter

HCl secreting
cells
Pepsinogen secreting

Gastric glan elle

Pyloric end
Structure of stomach s

Food usually remains in stomach for three to four hours. Due to the actions in

stomach, the food becomes a soup-like mixture called chyme. The pyloric sphincter

controls the flow of chyme. Each time the pyloric sphincter opens about 5 to 15ml of

chyme moves into the small intestine. y

0.7: Describe the structure of the small intestine and explains how its various parts
"contribute to the complete digestion.

Ans. Small Intestine: Small intestine is highly coiled tube and is.nearly 7m long. Where
the majority of digestion and nutrient absorption occurs.

Parts of small intestine; Small intestine consists of three parts:

() Duodenum:It is the first part. It is about 25cm long.

(ii) Jejunum:It is the middle part. It is about 2.5m long.

(iii) lleum: It is the last part. It is about 4m(about 13 feet) long.

@ Secrelion of liver: The secretion of liver i.e., bile enters duodenum through

common bile duct. It contains salt which break large fats into smaller droplets. In
this way, a milky fluid is formed in which fat droplets are kept separate.

Salivary

Liver.

Gall bladder—— 4
Duodenum . Common bileduct
Jejunum ¢

lleum Large

Intestine

Small
intestine
Appendix

Human digestive system
o Secrellon of pancreas: The secretion of pancreas i.e. pancreatic juice enters
duodenum through pancreatlc duct, which joins the common bile duct before entering
duodenum.

"@ Enzymes of pancreatic juice: Pancreatic juice contains many enzymes e.g.

(i) Trypsin (ii) Pancreatic amylase (iii) Lipase

These enzymes digest proteins, carbohydrates and lipids respectively. Pancreatic
juice also contains sodium bicarbonate that neutralizes the acidity of chyme. The glands
present in the walls of small intestine also secrete enzymes for the complete digestion of
all types of food.

0.8: -Describe the absorption of food in smatl intestine.

Ans. The absorption of food in the small intestine is the process by which the final
products of digestion pass through the intestinal mucosa into the blood or lymph. This is
the most critical stage of the digestive process. The end products i.e. amino acids, simple
sugars, glycerol and fatty acids etc move from alimentary canal into, the circulatory
system.,

Villi: The inner walls of small intestine are highly folded. These folds have millions of
finger like projections called villi. The wall of villus .is made of a single layer of cells.
Inside the villus, there are blood capillaries and a lymph vessel called lacteal.

Role of villi:

e  Villi provide a large surface area for the absorptlon of food.

e Food molecules are absorbed through diffusion and active transport.
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. Parts of large intestine; Large intestine has | YOur immune system.

3

)

Lactesl: Lacical n a hmph vessel present[Q How pigments are removed!

muide the vill. The ghveerol and fatty acids| Ams Bile also comains pigments that are formed
prosemt 1 small miostine enter the lactcals of | when RBCs are broken infiver. These pigments are
removed from the body wih faeces

wviih
Role of Lactest: The lacteal carry ghoorol and fatty acads to the mam lymph vessels,
which empty mio the dload veasch

Absorption in biver and all body parts: Amino acids and simple sugars enter the blood
capillaries of villi These capillanes join to make hepatic portal vein which camies the
amino acds and sugan 0 liver. From hiver, the hepatic vein carnes these nutrients to

heart and then 1o all parts of the badh

Srnal!

inteztine

Folds in

Inner wall

Single
villus

Blood
capillaries

Lacteal

Small intestine and Villi
Q.2: Explain the structure and primary functions of the large intestine.

Ans. Large Intestine: Afier the absorption of [ Q. Write short note on appendix.

digested food material and some water, the | Ans, There is a small finger-like appendix at the
undigested material and water moves to large |blind end of caecum. It may seem like an
miesune by penstalsis, unimportant organ, but it actually plays a role in

Infection in appendix causes severe pain. If
infected appendix is not removed surgically, it can
. . . burst and infection may spread in abdomen.
with small intestine. Q. What do you know about carotene?
(i) Colon: Absord remaining water and salts | gn Carotene is a natural organic pigment found
from undigested food material and |in fruits and vegetables eg. carrots and mangoes
sohdifving 1t. which are essential for vision, growth and

three parns:
(i) Ceecum: A pouch that forms junction

(ill) Rectum: Act s storage site for faeces. | immunity.

Functions of Large Intestine: Absorption of more water occurs in large intestine. Due to
it, the undigested matenial solidifies and is now called faeces. The faeces contain the
uncigested materizl, large number of bacteria, broken cells of alimentary canal, bile
pigments and water. Faeces are temporarily stored in the rectum. During ejestion, faeces
are expelied out through anus.

$
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0.10: Justity the importance of liver in digestion
Ans. Liver: Liver is a large organ located on the right of stomach. [n an adult human it
weighs about 1.5kg. There is a sac-like organ, called gall bladder on the ventral side of

liver

———

Role of bile in digestion: The liver's primary contribution to digestion i the secretion of

bile, which 1s stored in the gall bladder.

o Transportalion: Bile travels from the gall bladder through the common bile duct
mto the duodenum. While bile does not contamns ensymes, it contmns bile salts that
break fats into small droplets (emulsification).

«  Efficiency: By keeping fat droplets separate, bile salts make it casier for enzymes to

attack and break down lipids.

« Metlabolic and Regulatory funclions: Liver also pertorms many other functions in

the body which are as follows:

o Stores glucose as glycogen and breaks glycogen to glucose when required.

. Stores of fat-soluble vitamins.,

e  Breaks amino acids. In this process, harmful

ammonia is produced.

. Converts ammonia into less toxic urea for

excretion through urine.
e  Breaks toxic substances e.g., alcohol.

life spans.
- Prepares vitamin A from carotene.

e  Produces heat in cold temperatures by speeding

up metabolism.

0 Breaks the RBCs which have completed their

Gall bladder

Omsoohagus

Liverr

Stomach

Pancreas

Liver and associated organs

Q.11:Describe the action of different enzymes in the regions of alimentary canal.

Ans.
Fhe action of enzyvimes in the regions of alimentary canal

Region Enzyme Substrate Product

Oral Cavity Salivary Amylase | Starch Maltose

Stomach Pepsin Proteins Peptides
Pancreatic Amylase| Starch Maltose
Trypsin Proteins Peptides
Chymotrypsin Proteins Pepudes
Peptidase Peptides Amino acids and pepudes

Small Intestine | Lipase Fats Fatty acids glycerol
Nucleases Nucleic acids | Nucleoudes
Maltase Maltose Glucose
Sucrase Sucrose Glucose and Fructose
Lactase Lactose Glucose and Galactose
Dipeptidases Dipeptides Amino acids
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m{ Disordersof the Digestive!Systém

. Q.12: What is diarrhoea? Write its causes and symptoms.
Ans. Diarrhoea: Diarrhoea is characterized by frequent, loose, or watery stools. .

Diarrhoea can lead to dehydration, especially in children and the elderly. ' e -'=- —
o Symploms of diarrhoea: Abdominal cramps or pain, bloating, and dehydration %Egl;g]:mm“u"eﬂ;om prepﬁ?e ! h’ neﬁ)‘( mg'l"’:gﬂ':l":lga

(thirst, dry mouth, dark urine). :
o  Causes of diarrhoea: Infections (bacterial, viral, or parasitic), food allergies, stress,
certain medications (e.g., antibiotics).

o - Trealment: Drinking plenty of fluids, use of ORS, eating a soft diet, using anti- 1. Everything in our body like moving, growing and staying healthy depends
diarrheal medications, taking antibiotics or other treatments (in severe cases). ) SR L

o  Prevenlion: Washing hands regularly, especially before eating or after using: the (a) Digestion (b) Excretion (¢) Nutrition (d) Respiration
bathroom, avoiding contaminated food or water, avoid stress 2. Which process is responsible for turning food into usable nutrients for body

013, What do you know about constipation? Also write causes and symptoms. : vt

Conslipation: Constipation is a condition in which facces are not eliminated from the (a) Guttation (b) Transpiration  (c¢) Circulation (d) Digestion

body at regular intervals. 3. In which process organisms get and use nutrients? ;

o Signs and Symploms: Infrequent or difficult bowel movements (less than 3 times a (a) Digestion (b) Assimilation  (c) Ingestion (d) Nutrition
week), hard and dry stools, abdominal discomfort or bloating. 4. "Taking in food and drinks through the mouth" defines which step?

o Causes of constipation: Lack of fibre in diet, dehydration, lack of physical (a) Assimilation  (b) Absorption (¢) - Ingestion (d) Digestion
activity, certain medicines (e.g,, painkillers, iron supplements), other diseases (e.g., 5. The process of using absorbed nutrients in cells and tissues is called:
diabetes). (a) Digestion (b) Assimilation . (¢) Egestion (d) Absorption

o Trealment: Increasing fibre intake (fruits, vegetables, whole grains), drinking
plenty of water, regular exercise, use medicines as prescribed by the doctor.

¢ Prevenlion: Eating a high-fibre diet, drinking plenty of fluids. -

l] 14: Wrile a note on Ulcer.

Ans. Ulcers:

6. Removing undigested food and waste from the body is known as:

‘ (a) Absorption (b) Egestion (c) Secretion (d) Ingestion

7. Large molecules like:carbohydrates, protcins and fats are scientifically
referred as:

Peptic ulcers are sores that develop in the walls of alimentary canal. Ulcer usually (a) Monomers (b) Enzyme:s (¢) Polymers (d) Hormones
develops in the walls of stomach and is called gastric ulcer. However ulcers may also 8. Polymers cannot pass through:
develop in duodenum (duodenal ulcer) or oesophagus (oesophageal ulcer). ) f\‘l) Cell wall ~  (b) Cell membrane (c) Protoplasm - (d) Cytoplasm
Signs and Symploms: B tomach pain, rush of saliva aft itation, | f -:; MONOMEL. AXe: ; :
g Symp urning stomach pain, rush of saliva after regurgitation, loss o R e s

appetite, weight loss, blood vomiting (in severe cases) are the major signs and symptoms

of uleers. , , J1:2// % Human DigestiveiSystem

Causes_~ Infection due to Helicobacter p):lorl 10. The human digestive system consists of: -
bacteria, long term use of non steroidal (a) Alimentary canal : * (b) Accessory organs
anti-inflammatory drugs (NSAIDs), excessive (;) Stomach (d) All ofth;yse T
alCOh?il_ COtﬂSUInP“-OH' Smoa];mg» stress (though 11.  From where alimentary canal starts: : :
not a direct cause, it can make symptoms worse) (a) Esophagus (b) Mouth . (c) Stomach (d) Anus
~ are the cause‘s ofulf:e}'s. : _ ' 12. Alimentary canal ends at:
Trfeelt!nlenl.df\ptlblotl}c; to C_lgar I;-Pylon Stomach | " (a) Small intestine (b) Anus (¢c) Mouth (d) Large Intestine
infec n;rrlxl,ﬁg}e icines called antacids and proton el - 13. Which of the following is considered an "accessory" (helper) organ of the
pump itors. are (gastric uloar) digestive system?

Prevention; Avoiding excessive use of painkillers

(NSAIDS),avoiding spicy foods,eating a balanced diet. PR — : (a) Heart (b) Liver - (c) Lungs (d) Kidney




HAMDARD IMTIHANI

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,
25.
26.
27.

28.
29
30.

31.

BIOLOGY.

The space behind the mouth is called:

(a) Nasal cavity (b) Oral cavity

(c) Chest cavity (d) Abdominal cavity
Taste buds are located on the surface of the:

(a) Teeth (b) Gums (c) Tongue
Mechanical digestion of food begins in:

(a) Stomach (b) Oesophagus  (c) Oral cavity (d) Small intestine
During mechanical digestion in the mouth, what is the primary role of the
teeth?

(a) To absorb nutrients (b) To cut and grind food

(c) To produce saliva (d) To taste the food

How many pairs of salivary glands are attached to the oral cavity?

(d) Palate

(a) One (b) Two (c) Three (d) Four
Saliva is a mixture of: % :
(a) Water (b) Mucus

(c) Digestive enzyme (d) All of these
Which digestive enzyme is found in saliva? '
(a) Pepsin (b) Lipase ° (c) Salivary amylase  (d) Protease
After physical and partial chemical digestion, the food mass in the oral cavity
is called: : .
(a) Chyme (b) Bolus (c) Monomer (d) Polymer

To which part of the digestive tract is the bolus pushed during swallowing?

(a) Stomach (b) Trachea (¢) Pharynx (d) Small intestine
During swallowing, which structure moves upward to close the opening of the
nasal cavity?

(a) Tongue (b) Epiglottis (c) DPalate (d)'Glottis
A short tube-like part after oral cavity is: :
- (a) Stomach (b) Larynx (c) Pharynx (d) Mouth

Pharynx connects the oral cavity with the:
(a) Small intestine .(b) Heart (c) Lungs
The elastic cartilage tissue present in the pharynx is called:

(d) Oesophagus

(a) Palate (b) Glottis (c) Epiglottis (d) Pharynx
The opening of the trachea (wind pipe) is called: A 3

(a) Pharynx (b) Bolus (c) Glottis (d) Oesophagus
Approximately how long is the oesophagus?

(a) 10cm (b) 25cm (c) 50cm (d) 100cm

Oesophagus connects the pharynx to the:

(a) Small intestine (b) Stomach (c¢) Oral cavity
What is the shape of stomach?

(a) C-shaped (b), U-shaped (c) J-shaped (d) S-shaped

The part of the stomach immediately after the oesophagus is the:

(a) Pyloric end (b) Cardiac end (c) Sphincter (d) None of these

(d) Large intestine

32,

33.

34.

35.
36.

37.

38.

140,

41.
42,
43.
.44.
45,
46.
47.
48.

49.

‘() Two-to three hours

The part of the stomach before the small intestine:

(a) Pyloric end (b) Cardiac end
Pyloric sphincter is present between:
(a) Oral cavity and pharynx (b) Stomach and pharynx

(c) Stomach and small intestine (d) Small intestine and pharynx
Which of the following organ stores food?

(a) Pharynx (b) Oral cavity (c) Small intestine (d) Stomach

Gastric glands are present in:.
(a) Inner walls of stomach

(c) Central walls of stomach

(c) Body (d) Peristalsis

(b) Outer walls of stomach
(d). Nonc of these

- Gastric juice contains:

(a) Hydrochloric acid (b) Pepsinogen
(c) Mucus (d) All of these -
HCl in the stomach converts inactive pepsinogen into:

(a) Maltose (b) Peptides (c) Pepsin (d) Amino acids

‘What does the enzyme pepsin break proteins into:

(a) Sugars (b) Fatty acids (c) Peptides (d) Starch
What is the primary role of mucus in the stomach?

(a) To digest proteins (b) To kill bacteria

(c) To form protective layer .(d) To melt lipids

For how much duration food usually remains in stomach?

(a) Three to four hours (b) Three to five hours

(d) Five to six hours

In stomach, the soup-like mixture of food is called:

(a) Bolus (b) Chyme . (c) Matrix (d) Cristae
What is the approximate total length of the small intestine?

(@) 3m (b) 5m (c) Tm (d) 10m

The shortest part of the small intestine is:

(a) Jejunum (b) Ileum (c) Duodenum (d) Colon

How much long duodenum is: :

(a) 10cm (b) 15cm (c) 20cm (d) 25cm

The middle part of the small intestine is:

(a) Duodenum (b) Ileum (c) Jejunum (d) Colon

The length of ileum is:

(a) 25cm (b) 2.5cm (c) 2m (d) 4m

The secretion of liver is called:

(a) Colon (b) Bile (c) Bolus (d) Matrix
Bile contains: :

(a) HCI (b) Pepsin (c) Salts (d) Pepsinogen
The secretion of pancreas is known as:

(a) Bile (b) Chyme (c¢) Gastric juice  (d) Pancreatic juice

AN iy e
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Which enzymes are present in pancreatic juice?
(a) Trypsin (b) Pancreatic amylase
(c) Lipase (d) All of these
Which enzyme in pancreatic juice digests lipids (fats)?
(a) Trypsin (b) Amylase (c) Lipase (d) Mucus
Which enzyme in pancreatic juice digests proteins? ‘
(a) Lipase (b) Trypsin (c) Amylase (d) Pepsin
Pancreatic amylase is responsible for digesting:
(a) Proteins (b) Carbohydrates (c) Fats (d) - Vitamins -

After the complete digestion of food the end products move from alimentary
canal into the:

(a) Respiratory system (b) Circulatory system

(c) Digestive system (d) Heart

The inner walls of small intestine form finger-like projections called:

(a) Bolus (b) Chyme (c) Villi (d) Veins
Villi provide:
(a) Support (b) Protection

(c) Large surface area (d) Locomotion

Food molecules are absorbed through the surface of villi through:
(a) Active transport (b) Diffusion -

(c) Passive transport (d) Both (a) and (b)

The wall of villi is made of a: ‘
(a) Single layer of cells (b) Double layer of cells
(c) Multiple layer of cells (d) None of these

Which structures inside the villi are responsnble for absorbm
fatty acids?

(a) Blood capillaries (b) Lacteals

(c) Hepatic portal vein (d) Peptidases

Amino acids and simple sugars enter which part of the villi?

(a) Lacteals (b) Folds in the inner wall
(c) Blood capillaries (d) Caecum

The hepdtic portal vein carries nutrients directly from the small intestine to
the: 2
(a) Heart (b) Liver (c) Stomach (d) Kidneys

Which enzyme is responsible for breaking down starch in the oral cavity?

(a) Pepsin (b) Salivary amylase(c) Trypsin (d) Lipase °

Which of the following enzyme is produced by the pancreas to digest proteins
in the small intestine?
(a) Pancreatic amylase
(c) Peptidase

glycerol and

(b) Chymotrypsin
(d) Salivary amylase
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65.

66.

67.

68.
69.
70.
71.

72.

73.

74.

- (a) Urea -

75.

76.

7.

' 78.
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The main purpose of large intestine is:
(a) Digestion of proteins
(c) Secretion of bile

(b) Absorption of more water
(d) Breaking down amino acids

Undigested material that solidified after water absorption is called:

(a) Chyme (b) Bile (c) Faeces (d) Glycogen
Faeces are temporarily stored in:

(a) Liver (b) Larynx (c) Rcctum (d) Gall bladder

Where is liver located in an adult human?

(a) To the left of the stomach (b) Behind the pancreas

(c) To the right of the stomach .(d) Inside the large intestine
What is the approximate weight of Liver in an adult human?

(a) 0.5kg (b) 1.0kg (c) l.5kg (d) 2.5kg
On the ventral side of liver sac-like organ is called:
(a) Pancreas (b) Rectum (c) Stomach
Bile is produced by:

(d) Gall bladder

(a) Gall bladder  (b) Liver (c) Pancreas (d) Rectum-
Bile is stored in:
(a) Liver (b) Pancreas (c) Gall bladder  (d) Rectum

What is the function of bile salts?
(a) To digest proteins

(c) To convert glucose

Liver stores:

(a) Fat-soluble vitamins (b) Water-soluble vitamins

(c) Fatty acids ) (d) Minerals

Which harmful substance is produced when the liver breaks down amino
acids?

(b) To break fats
(d) To neutralize stomach

(c) Alcohol (d) Carbon dioxide

(b) Ammonia
The liver converts toxic ammonia into:
(a) Carotene (b) Urea

(c) Bile (d) Glycogen

Dlsorders of the Dlgestwe System

Which dlsease is charactenzed by frequent, loose or watery stools?

(@) Constipation  (b) Ulcer (c) Asthma (d) Diarrhoea
Drinking plenty of fluids, eating a blend diet, using anti-diarrheal medications
are the treatments for:

(a) Ulcers " (b) Constipation (d) Asthma

" (¢) Diarrhoea

A condition in which faeces are not eliminated from the body at regular

intervals is:

(a) Diarrhoea (b) Constipation  (c) Ulcer (d) Dengue
Lack of fiber in diet, dehydration, lack of physical activity are the causes of:
(a) Pneumonia (b) Emphysema  (c) Diarrhoea (d) Constipation
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A "gastric ulcer" specifically refers to a sore that develops in:

(a) Walls of the stomach (b) Duodenum

(c) Oesophagus (d) Large intestine
81. Common symptoms of ulcer are:

(a) Dark urine and thirst,

(b) Burning stomach pain and less appetite

(c) Frequent watery stools (d) dry mouth

[Answors]
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Y// Additional Short Questions

"'mo Short Answer Questions prepared in the light of new Examination Techniques” = tua" '

wledge, Understanding, Application, Analytu:ai & Concep!

1. ,How our body get nutrients?

Ans. In order to get nutrients our body first broken down the food into simpler parts so
the body cells can absorb them. This process happens inside our digestive system.

2. What do you know about nutrition and nutrients?

Ans. Nutrition: Nutrition is a process by whlch lwmg organisms take in food and utilize
it.
Nutrients: Nutrients are the chemical substances present in the food - that provide
energy, support, growth and repair.

3. Why nutrition is important?

Ans. Nutrition helps the organisms to grow, stay healthy and repair their bodies.

4. Name the steps involved in nutrition.

Ans. Nutrition takes place in the following main steps:
i Ingestion ii. Digestion iii.
iv. Assimilation v. Egestion

Absorption
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5.

Ans.

6.

Ans.

7.

Ans.
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Ans.

11

Ans.

12.
Ans.
13.

Ans.

14.
Ans.

15.
Ans.

16.
Ans.
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Define the process ingestion.

Ingestion: Taking in food and drinks through the mouth is called ingestion.
What'is meant by digestion?

Digestion: Digestion is the process of breaking food into smaller parts so that the
body can absorb.

Define absorption.

Absorption: Absorption is the process of moving nutrients from the digested food
into the blood or lymph.

What do you know about assimilation and egestion?

Assimilation: Assimilation is using the absorbed nutrients in cells and tissues.
Egestion: Egestion is the process of removing undigested food and waste from the
body.

Differentiate between polymers and monomers.

Ans. Polymers: Polymers are the larger molecules make up of many repeating

monomers linked together.

Examples: Carbohydrates, Proteins and Fats.

Monomers: Monomers is a small, simple molecule that acts as a basic "building
block".

Examples: Sugars, amino acids and fatty acids.

Human Digestive System

What is meant by alimentary canal?

Alimentary canal: The human digestive system consists of a long tube called

alimentary canal. It starts at the mouth and ends at anus.

How accessory organs play their role in alimentary canal.

The salivary glands, liver and- pancreas send their juices into the alimentary canal

and aid in digestion.

What is the name of the space behind the mouth?

The space behind the mouth is called oral cavity or mouth cavity.

Which biological components in the oral cavity are used for the taste of food?

Oral cavity contains taste buds on the surface of tongue for the taste of food.

What changes takes place during the mechanical digestion?

During the mechanical digestion of food, the teeth cut and grind food into smaller

pieces.

What happens during chemical digestion in oral cav‘ity?

In oral cavity, partial chemical digestion of carbohydrates is done by three pairs of

salivary glands. These glands are attached with oral cavity and secrete saliva.

State the role of salivary glands in digesﬁon.

e  Salivary glands produce saliva which is the mixture of water and mucus.

e  Salivary glands secrete digestive enzyme salivary amylase which breakdown
the starch into maltose.
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Write down the composition of saliva,

Ans. Saliva: Saliva is a mixture of water, mucus and salivary amylase. -

18.

Ans.

°
19.

Ans.

20.

Ans.

21.

Ans.

22,

Ans.

23.

Ans.

24,

Ans.

25.

Ans.

26.

Ans.

27.

Ans.

What is ""bolus' and how is it moved into the pharynx?

Bolus: The food mass in the oral cavity is called bolus.

It is swallowed by pushing it into the pharynx.

Write down the steps of swallowing.

e After the bolus formation, the tongue pushes bolus to back of mouth

e  The palate moves upward to close the opening of nasal cavity.

o  The tongue moves the bolus into the pharynx.

e  The top of the trachea is pushed up against the epiglottis.

o  The glottis closes as the epiglottis covers it.

e  The swallowed food passes over the closed trachea and enters the esophagus.
What is pharynx?

Pharynx: Pharynx is a short tube like part after oral cavity. It connects oral cavny
to esophagus and also connects nose to windpipe (trachea). .

What is the important function of pharynx?

An important function of pharynx is to prevent the entry of food pamcles into the
lungs. It is done with the help of epiglottis.

Define epiglottis and glottis.

Epiglottis: Epiglottis is a flap of elastic cartilage tissue located in the pharynx

It prevents the food particles from entering into the wind pipe (trachea)

Glottis: The glottis is the opening of the trachea.

During swallowing, this opening is closed off.

Describe the function of epiglottis during swallowing?

When swallowed food passes through pharynx, the top of trachea (wmdpxpe) is
pushed up against epiglottis. In this way, the opening of trachea (glottis) closes and
the swallowed food passes over it.

State the length of the oesophagus.

Oesophagus is a long tube (about 25 cm or 9.84 inches long)

What is '' peristalsis'' and how does it facilitate the movement of food to
stomach?

Peristalsis: Peristalsis is the series of successive waves of muscular contraction in
the muscular walls of oesophagus.

When food enters oesophagus, successive, waves of contraction are generated in its
muscular walls. These waves move food along the oesphagus to the stomach.
Where is the stomach present in human body?

Stomach is J-shaped organ located in the upper left side of the abdominal cavity
below the diaphragm. '

What is the purpose of cardiac sphincter?

Cardiac sphincter (lower oesophageal sphincter) prevents food from flowing back
from stomach into the oesophagus.

e
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28. How does the stomach contribute the mechanical digestion of food?

Ans. The walls of the stomach are made of thick smooth muscles. When food arrives in
stomach, these muscles contract rigorously. Their contraction help in churning
(breaking down) of food into smaller pieces. Heat is also produced which helps to
melt the lipids.

29. List the three main components of gastric juice.

Ans. Gastric juice contains hydrochloric acid, pepsinogen and mucus.

30. What is the function of mucus?

Ans. The mucus forms a protective layer on the inner walls of stomach. Here it
neutralizes the HCI.

31. What is chyme?

Ans. Chyme: Due to the action in stomach, the food becomes a soup-like mixture called
chyme.

32. What is the role of pyloric sphincter?

Ans. Pyloric sphincter controls the flow of chyme. Each time the pyloric sphincter opens
about 5 to 15 ml of chyme moves into the small intestine.

33, What do you know about small intestine? :

Ans. Small Intestine: Small Intestine is highly coiled tube and is nearly 7m (about 23 ft)
long. It has three parts:

Duodenum, Jejunum, Ileum.

34. Which two major accessory organs discharge their secretions into the
duodenum?

Ans. In duodenum, secreations of liver and pancreas act on food and aid in digestion.

35. State the role of bile in small intestine.

Ans: Bile contains salt which break large fats into small droplets. In this way a milky
fluid is formed in which fat droplets are kept separate.

36. Which enzymes are present in pancreatic juice?

Ans. Pancreatic juice contains many enzymes e.g trypsin, pancreatic amylase and lipase.

37. Write down the functions of enzymes present in the pancreatic juice.

Ans, Trypsin: It digest proteins.

Pancreatic Amylase: It digest carbohydrates.
Lipase: It digest lipids.

38. What are the end product of digestion that move into the circulatory system"

Ans, After the complete digestion of food, the end products i.e amino acids, simple
sugars, glycerol and fatty acids etc move from alimentary canal into the circulatory
system.

39. Define villi and tell how it increases the efficiency of absorption?

Ans. Villi: Villi are millions of tiny figner-like projections found on the highly folded
inner walls of the small intestine.

The folds and villi provide a large surface area for the absorption of foed.
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40. By what two biological processes are food molecules absorbed through the
wall of villus?
Ans. Food molecules are absorbed through the process of diffusion and active transport.
41. What are lacteals and what is their role in digestion?
Ans. Lacteals: Lacteals are the lymph vessels present in the villi of small intestine.
Role: They absorb glycerol and fatty acid and transport them.
42. How does amino acids and simple sugars enter the blood stream? . |
Ans. Amino acids and simple sugars enter the blood stream by entering into the blood
capillaries present in the villi of small intestine.
43. What is the function of hepatic portal vein?
Ans. Hepatic portal vein carries the amino acids and sugars to liver.
44. How undigested material and water moves to large intestine?
Ans. The undigested material and water move to large intestine by peristalsis.
45. Name the parts of large intestine.
Ans. Large intestine has three parts: i. Caecum ii. Colon iii. Rectum
46. What is Faeces? Write their components.
Ans. Faeces: Feaces are the undigested solidified material formed in ]arge intestine,

Components: Faeces contain the undigested material, large number of bacteria,

broken cells of alimentary canal, bile pigments and water.
47. Where liver is located in human body?
“Ans. Liver: Liver is a large organ located to the right of the stomach.
48. Write down any two function of liver.
Ans. Functions of liver: (i) Liver stores fat-soluble vitamins.
(ii) Liver convert ammonia into less toxic urea for excreation through urine.

Disorders of the digestive system

49. What is diarrhoea? Write down its causes.

Ans. Diarrhoea: Diarrhoea is characterized by frequent, loose or watery stools.
Diarrhoea can lead to dehydration, especially in children and the elderly.

Causes: Infection (bacterial, viral and parasitic), food allergies, stress, certain
medications (e.g. antibiotics) are the causes of diarrhoea.

50. _What are the symptoms of diarrhoea?

Ans. Symptoms: Signs and symptoms of diarrhoea includes frequent, loose or watery
stools, abdominal cramps or pain, bloating and dehydration. (thxrst dry mouth, dark
urine).

51. What is constipation? Mention any two causes of constlpatlon

Ans. Constipation: Constipation is a condition in Wthh faeces are not eliminated from
the body at regular intervals.

Causes: Lack of fibre in diet and lack of physical exercise are the causes.

52. How can constipation be prevented?

Ans. Prevention: Constipation can be prevented by eating a high-fibre dlet and by
drinking plenty of fluids.

mlmmm BoweY  (23) ZEFAURY INTAIR

What is meant by peptic ulcer?

Ans. Peptic Ulcer: Peptic ulcers are sores that develop in the walls of alimentary canal.
54, How many types of ulcer are present?

Ans. Gastric ulcer, duodenal ulcer or oesophageal ulcer.

55. - How ulcers can be treated?

Ans. Treatment: Antibiotics to clear H.Pylori infection, medicines called antacids and

proton pump inhibitors.

' Exercise Questions (Solved),

A. Select the correct answers for the following questions.
1

The three portions of the small intestine, in the correct order, are:
(a) Duodenum, jejunum, ileum
(c) Colon, caecum, rectum

(b) lleum, duodenum, jejunum
(d) Caecum, colon, rectum

2. The wavelike movement of muscles that pushes food through the digestive

system is called:
(a) Chemical digestion
(c) Peristalsis

(b) Mechanical digestion
(d) Absorption

3. The part of the digestive system where no chemical digestion takes place is:

(a) Oral cavity (b) Oesophagus (c) Stomach (d) Duodenum
‘4.~ Which group of enzymes breaks up starches?
(a) Proteases (b)Lipases (c) Amylases (d) Pepsin

5. The pancreas produces digestive enzymes and releases them into:

(a) Colon (b) Gall bladder (c) Liver (d) Duodenum

6. Instomach, pepsinogen is converted into pepsin by the action of:

(a) Bile salts (d) Hormones (c) HCI (d) Bicarbonate

7.-  In which part are the carbohydrates, lipids and proteins digested?

(a) Oral cavity (b) Stomach (c) Small intestine (d) Large intestine

8. The enzyme trypsin is found in:

(a) Pancreatic juice (b) Bile. (c) Gastric juice  (d) Saliva

9. The common bile duct carries bile from gall bladder to:

(a) Stomach ‘ “(b) Duodenum (c) Colon (d) Pancreas
10. Why the small intestine has many folds and contains villi and microvilli?
(a) To slow down the passage of food. (b) To promote food absorption.

(c) To prevent the backflow of chyme. (d) To produce enzymes.
LAnSWers)

1. (a) 2. (c) 3. (b) 4. (c) 5 @)

6. (c) 7. (¢) 8. (a) 9. (b) 10. (b)
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B. Write short answers.

1.  State the role of salivary glands in digestion.

Ans. e Salivary glands produce saliva which is the mixture of water and mucus.

e Salivary glands secrete digestive enzyme salivary amylase which breakdown the
starch into maltose.

2.  What do the terms swallowing and peristalsis mean?

Ans. Swallowing: Swallowing is a process by which food is moved from the oral cavity
. into the oesophagus. '
Peristalsis: Peristalsis is a series of successive waves of muscular contraction.

3. What are the functions of HCl in gastric juice?

Ans. Functions of HClL:

(i) HCl converts pepsinogen into an active enzyme pepsin.

(ii) HCI kills pathogenic bacteria present in food.

4.  State the role of pancreatic juice contribute in food.

Ans. Role of pancreatic juice:

(i) Pancreatic juice contains enzymes trypsin, pancreatlc amylase and lipase that dlgest
proteins, carbohydrates and fats/lipids respectively.

(i) Pancreatic juice contains sodium bicarbonate that neutralize the acidity of chyme.

5. Write a brief note on the structure of villi.

Ans. Villi: Villi are millions of tiny figner-like projections found on the highly folded
inner walls of the small intestine. i _
The folds and villi provide a large surface area for the absorption of food.

6. 'What are the causes and symptoms of ulcers?

Ans. Symptoms: Burning stomach pain, rush of saliva after regurgitation,' loss of
appetite, weight loss and blood ‘vomiting are the symptoms of ulcer.
Causes: Infection due to Helicobacter pylori bacteria, long term use of non
steroidal anti-inflammatory drugs (NSAIDs), excessive alcohol consumption,
smoking, stress (trhough not a direct cause, it can make symptoms worse) are the
causes of ulcers.

C. Write answers in detail.

1. Describe the absorption of food in small intestine,

Ans. For answer See Question. No. 8

2. Explain the role of oral cavity in the digestive system.

Ans. For answer See Question. No. 3

3. Explain the structure and functions of stomach.

Ans. For answer See Question. No. 6
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4. Justify the importance of liver and pancreas in digestion.
Ans. Role of liver: For answer See Question. No. 10
Role of Pancreas:
e Secretion of pancreas: The secretion of pancreas i.e. pancreatic juice enters
duodenum through pancreatic duct, which joins the common bile duct before entering
duodenum.
e Enzymes of pancreatic juice: Pancreatic juice contains many enzymes e.g.

(i) Trypsin (ii) Pancreatic amylase (iii) Lipase

These enzymes digest proteins, carbdhydrates and lipids respectively. Pancreatic
juice also contains sodium bicarbonate that neutralizes the acidity of chyme. The glands
present in the walls of small intestine also secrete enzymes for the complete digestion of
all types of food.

D. Inquisitive Questions:

1. Why does someone with liver disease have difficulties in digesting fats?

Ans. A person with liver disease has trouble in digesting fats because the liver is
responsible for producing bile. Bile helps in the digestion of fats. In liver disease,
bile production is reduced, so fats are not digested properly.

2.  Why is it important to maintain a healthy balance of gut bacteria?

Ans. Maintaining a healthy balance of gut bacteria is important because a healthy
balance of gut bacteria helps in proper digestion of food and prevent the growth of
harmful microorganisms in the intestine.

3. How can a malfunction in the cardiac si)hincter lead to acid reflux?

Ans. The cardiac sphincter is a ring of muscles at the junction of the oesophagus and the

- stomach. Its role is to prevent food and stomach acid from flowing back into the
oesophagus. If it malfunctions or fails to close properly, the highly acidic gastric
juice (HCI) moves upward into the oesophagus, causing burning sensation known
as acid reflux.

4. Why is it necessary to store bile in the gallbladder before it is released?

Ans. The gallbladder acts as storage reservoir so that bile can be concentrated and

 released in large amount specifically when chyme enters in small intestine. This
ensure there is enough bile available to immediately neutralize the acidic chyme
from the stomach and begins the emulsification of fats effectively.

——— PPy ——————
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Human Respiratory System I

Students Learning Outcomes

er Studying this chapter, students will be able to:
Describe the roles of the parts of the air passageway and lungs.
Describe the mechanism of breathing in terms of movements of ribs and diaphragm.
DifYerentiate between the composition of inspired and expired air.
Discuss briefly discases related to respiratory system like bronchitis, emphysema,
pneumoniga, asthma, and lung cancer,

= Subjective Type Questions

Long Questians prepared in the light of new Examination Techniques
{Knowledge, Understanding, Application, Analytical & onceptual)

Q1. Distinguish between cellular respiration, gaseous exchange and breathing.

Ans. Cellular respiration:

Cellular respiration is a process in which cells oxidize food (glucose) and get
energy.

e  For this purpose, organisms need to carry oxygen to their cells and to remove

carbon dioxide from cells. .
e  Cellular respiration is a chemical process.

e  Cellular respiration takes place inside every cell.
Gaseous Exchange:

Gascous exchange is the process in which oxygen present in the inhaled air (in
lungs) moves into blood and carbon dioxide from the blood moves into the air to be
exhaled. ,

e For gaseous exchange, animals do [ O.Whatare productaerobic respiration.

breathing. Ans. In aerobic respiration, oxygen is utilized
e Gaseous exchange helps in respiration. while carbon dioxide and water are produced
Breathing:

Breathing is the process in which animals move air into and out of their body.
It is done to get oxygen from air and to release carbon dioxide in it. Breathing and
respiration are not the same process.
e  Breathing is a physical process while respiration is a chemlcal process.
e Breathing helps in gaseous exchange. Gaseous exchange in turn helps in
respiration. : g
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Relationship between respiration, gaseous

exchange and breathing

m +..HumanRespiratory System

Q2. Write a short note on the major parts of the

human air passageway.

Ans. Human respiratory system is responsible for breathing and gaseous exchange. The’

" human respiratory system consists of two major part

(i) Air Passageway
(i) Lungs

| Air Passageway:

-When air enters the body, it passes through

S.

connected tubes to reach the lungs.

Afier gaseous exchange, ‘air moves from the lungs to outside through the same connected
tubes. These connected tubes are collectively called air passageway It consists of the

following parts.
() Nostrils and Nasal cavity:

The nasal cavity is made up of two narrow cavities between nostrils and pharynx.

Air enters the nasal cavity through nostrils.

Role of Finc hairs: Fine hairs in nasal cavity
filter the incominé air by trapping large dust
particles.

Role of Mucus: Mucus on the walls of nasal
cavity traps small dust particles. Mucus also
warms the air and keeps its temperature nearly

Q. Which is common passage for food and
ain? .

Ans. Pharynx is a common passage for food
to oesophagus and for air to larynx.

Q. How sound is produced?

Ans. The vibrations of vocal cords and the
movements of lips, cheeks, tongue and jaws
produce specific sounds which result in

speech.

equal to the temperature of body.
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Pharynx

Duct of
Alveoll

X -’
...........

Lungs
The alr passageway and the lungs

(i) Pharynx. Nasal cavity opens into pharynx.

Nasal cavity

Epiglottls
Glottis
Larynx
Trachea

Bronchl

Bronchioles

Glottis: At the floor of pharynx there is an opening called glottls It opens in larynx.

Epiglottis: The glottis is guarded by a flap called epiglottis.

Role of epiglottis: It prevents food and llqu1d from entering the windpipe and lungs.

(i) Larynx:

Larynx is a box present between pharynx and trachea. Larynx is also called the

voice box.

Sound production: Two fibrous bands called vocal cords are attached to the inner walls of

larynx. The vibration of vocal cords produce sound.

(iv) Trachea and Bronchi:

Trachea (windpipe) is a 12 cm (4.72 inches) long tube
attached with larynx. It ends in two branches ¢alled bronchi.
Each bronchus enters into the lung of its side.

The inner walls of trachea and bronchi are lined with
mucus and cilia. _

Role of mucus and cilia: Mucus traps fine dust particles and
bacteria. Cilia moves the dust particles and mucus upwards to
the pharynx.

(v) Bronchioles and Alveoli: Inside lungs, both bronchi
continue to divide into very small tubes called bronchioles.
Each bronchiole ends at an alveolar duct. This duct opens
into a cluster of pouches. These thin-walled pouches are
called alveoli.

Trachea {—__ C-shaped

Cartllage

Bronchiole Plate-like
Cartilage

- while right lung has three lobes.
Diaphragm: Diaphragm is the thick muscular | Rightlung (£R8

Cartilage In Trachea and Bronchl

When air reaches alveoli, oxygen moves from the air into blood and carbon leXIdC

passes out of blood into the air in the alveoli.

e
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Q3. Describe the functions and locations of the bronchus, trachea and alveoli.

Ans. Bronchus Location: The trachea is divided in two branches called bronchi
(singular: bronchus) each bronchus enters into the lung of its side.
Functions:

e  The bronchi carry air from the trachea.

e  The inner walls of bronchi lived with cilia and mucus.

e  Mucus traps fine dust particles and mucus upward to the pharynx.
e  Bronchi also helps in regulating air flow. Q. How many pairs of ribs make up the
Trachea: chest wall?

Location: The trachea also called windpipe is a long | Ans- The chest wall is made up of 12
tube that attached with larynx and passes down | Pairs of ribs and the rib muscles called
through next into the chest cavity. inter-coastal muscles.

Functions:

e  Trachea conduct air to and from the lungs.
o In the walls of trachea C-shaped cartilages are present. Which prevent it from
collapsing and keep the airway open.

- o  The inner walls of trachea have cilia and mucus that trap dust. Particles and move

them upward.
Alveoli: -
Location: Alveoli are the thin-walled pouches present at the end of bronchioles inside the
lungs.
Functions: Alveoli are the main sites of gaseous exchange. When air reaches alveoli,
oxygen moves from the air into blood and carbon d|0x1de passes out of blood into the air
in the alveoli.

Q4. Describe the structure of lungs.
Ans. Lungs:

There is a pair of lungs in the thoracic cavity. Lungs are spongy and elastic organs.
The left lung is slightly smaller than the right lung. There are two lobes in the left lung

Trachea

structure below the lungs.

Membranes of lungs: Lungs are enclosed in a
double membrane called pleura. Its inner layer
is attached to the surface of the lungs while the
outer layer lines the inner surface of the chest
wall-and the diaphragm. It contains a pleural
fluid for reducing friction between lungs and the
chest wall.

Left lung

Pleura

Fluid

Diaphragm
Lungs
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Q5. How blood circulate through lungs?

A TANENT,

Ans. Blood circulation in lungs:

blood from heart to lungs. Inside each lung,
the pulmonary artery divides into smaller

arterioles. The arterioles divide further and srgenmed

O
Deomenateh X -

Pulmonary artery carries deoxygenated | blood contors
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Q7. Describe the breathing rate at rest and during exercise.

Ans. Breathing Rate at rest: Humans breathe 16
-20 times per minute in normal conditions i.e., at

rest.
Breathing rate during exercise: During exercise or
hard job, muscles carry out cellular respiration at

Q. How much water is lost in breathing per
day?

Ans. We lose half a litre of water a day
through breathing. This is the water vapour
we see when we breathe onto glass.

make capillaries around the alveoli. After | biood retums

surrounding the alveoli, the capillaries join to
form venules. The venules join to form
pulmonary vein which carries oxygenated
blood back to heart.

Venule

Blood circulation in lungs (aroun-d analveolus)

IEXN  The Mechanism of Breathing

Q6. Explain the process of inhalation and exhalation step by step.

Ans. Breathing: Breathing is a physical process in which air is tak

expelled out the lTungs.

Phases of breathing: There are two phases of breathing.
(i) Inhalation (i) Exhalation

Inhalation(Inspiration): Inhalation means intake of air

to the lungs. The following events occur during

inhalation.

(i) The intercoastal muscles (muscles located |

between the ribs) contract to expand the ribcage.
(if) At the same time, diaphragm also contracts and
moves down.
(iii) These two contractions increase the volume of the
chest. Pressure inside the chest cavity is reduced.

—]

en into the lungs ang

AIT
enters

Ribcage
expands

gv| Diaphragm
| moves down

(a) Inhalation

(iv) The air is moved into lungs.

- Exhalation (Expiration): Exhalation means moving the |-

air out of the lungs. The following events occur

during exhalation: ’

(i) The inter coastal muscles relax to move ribcage
inwards: ’

(ii) The diaphragm relaxes and moves up.

(iii) The two movements decrease the volume of the
chest. Pressure inside the chest increases.

(iv) The air is forced out.

st O N
P LaSE P Ry

Air moves
out \

Ribcage
moves

inwards and
downwards

&] Dlaphragm
i| moves up

~ {b) Exhalation

greater rate. So, more carbon dioxide is produced. The respiratory centre in brain detects
greater concentration of carbon dioxide in blood. It sends messages to the muscles of ribs
and diaphragm at greater speed. The speed of contraction and relaxation of these muscles
increases. So, the breathing rate increases up to 30-40 times per minute,

Q8. What are the differences in composition between inhaled and exhaled air?

Ans. Composition of the Inhaled and the Exhaled Air
‘Inspircd/Air. '

Feature Expired Air.

Oxygen %age 21 . |16

Carbon dioxide %age |0.04 4

Nitrogen %age 79 79 ,

Water vapours ‘Variable Saturated

Texhperature Variable Almost equal to body temperature
Dust particles Variable Almost none

XN Respiratory Disorders

- Q9. What is bronchitis? Write down its types, causes symptoms and treatments.

Ans. Bronchitis: Bronchitis means inflammation (swelling) in bronchi or bronchioles. In
bronchitis, the inner space of bronchioles decreases.

Types of bronchitis:

(i) Acute bronchitis (short term) (ii) Chronic bronchitis (long term)
Acute bronchitis: The acute bronchitis usually’lasts about two weeks and patient recover
with no permanent damage to the bronchi or bronchioles. :
Chronic bronchitis: In chronic bronchitis, mucus producing cells in the walls of bronchi
increase in number. Thus, there is thick mucus in bronchi. It obstructs the inhaled and
exhaled air. It usually lasts for at least three months to two years.

Causes of bronchitis: Infections by viruses or
bacteria, chemical irritants (e.g. tobacco smoke)
are the causes of bronchitis. :
Symptoms: Coughing, wheezing, fever, chills and
shortness of breath are the symptoms of bronchitis.
Treatment: Medications (cough suppressants) to
ease breathing, antibiotics, antiviral medicines and
avoiding irritants like smoke and pollution.

Inflamed
bronchus
Normal and inflamed bronchi

‘Normal
bronchus
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Q10. Write a note on emphysema.

Ans. Emphysema: In emphysema, the inner walls
of alveoli become weak and then rupture. Thus,
one larger air space is created instead of many
small ones. So, the space for gaseous exchange
decreases and the patient cannot inhale properly.”
Causes of emphysema: Long-term exposure to
irritants in air e.g., tobacco smoke, chemical fumes
and other air pollutants.

Symptoms: Shortness of breath, chronic cough,
(with or without mucus) wheezing and chest
tightness.

Treatmeni: Medicines to relieve cough and
breathing problems. Emphysema cannot be cured

completely.

Normal alveoli

Lung

Alveoli with
broken walls
Emphysema

Q11. Discuss how the pneumuma isa resplratory disorder?

Ans. Pneumonia:

Pneumonia is an inflammation in the lungs, due to infection in alveoli. In

pneumonia, the alveoli are filled with pus.

~ Causes: Infections by bacteria, viruses or fungi are the common causes of pneumonia.

Symptoms: The pneumonia patient suffers from
high fever, chills, shortness of breath, and cough
with sputum. ’
Treatment: Bacterial pneumonia is treated by using
antibiotics. The viral and fungal pneumonia are
treated by using antiviral and antifungal drugs.
Bacterial vaccines are also available to prevent
bacterial pneumonia.

Q12. Describe the changes that occurs inthe bronchlal tubes during asthma attack

Ans. Asthma:

It is an inflammation of bronchi in which |

bronchi and bronchioles swell and are constricted.

Symploms: Recurring attacks of shortness of breath,
wheezing (whistling sound when breathing out),

coughing and chest tightness.

Causes: Allergens (dust mites, pollen, mold, and pet
dander), air pollutants (smoke, chemical fumes, and

strong fragrances), weather changes, especially cold

. Normal
alveoli

Pusin
s alveoli
Pneumoma

Allergens Mucous
Normal Constricted
bronchus bronchus
Asthma

air, genetic factors (family history of asthma or allefgies).
Trealment: Medicines (bronchodilators) to dilate bronchioles during asthma attack.

B
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Q13. What is lung cancer? Describe its causes symptoms and treatment
Ans. Lung Cancer: Cancer means uncontrolled
increase in the number of cells in any part of the
body. When the masses of non-functional cells
are formed in lungs, it is called lung cancer. It is
the most common cancer in the whole world.

Causes: Carcinogens (such as those in tobacco
smoke), ionizing radiation, viral infection.
Passive smoking i.e., the inhalation of smoke
from another's smoking is also a cause of lung

Lung cancer

" cancer. The smoke from the upper burning portion of cigarette is more dangerous than
+ smoke exhaled by the smoker. :

Symptomsf The most common symptoms are shortness of breath, coughing (including

coughing up blood), and weight loss.
Treatment: The patient of lung cancer is given one or more treatments, including surgery,

chemotherapy, or radiation therapy.
@14. Describe effects ot-smoking.
Ans. Effects of Smoking:

Smokers have a much higher risk of
developing life-threatening diseases. The most
important risk of smoking is the abnormalities
and cancers in lungs, kidneys, oral cavity,
larynx, breast, bladder, oesophagus, pancreas
and stomach.

Smoker’s lungs

Healthy lungs

Effect of smoking on lungs

Tobacco smoke contains over 4,000/ Q. What do you know about lung cancer?
different chemicals e.g, nicotine and carbon | Ans. Lung cancer is the most frequently diagnosed
monoxide. Out of these, there are more than 69 | cancer globally, accounting for about 12.4% of all
known carcinogens (cause cancer in humans).
For example tar and benzene.

e Nicotine is the major component of
cigarettes.-It damages many tissues
including brain. It also hardens the walls

2 :):farterles and res.u [ts b heart!problem.y Q. What is probability of heart diseases and lung

arbon monoxide is produced when :
T cancer in non smokers?

tob.acco is"burnt during .smok_ittg. It is'a| Ang Non-smokers who inhale the smoke of others
poisonous,gas. It combines with RBCs | have 30% more chances of heart diseases and

1.5 million deaths annually. In Pakistan, lung
cancer accounts for about 5.1 % of all new cancer
cases annually. There are about 22,000 new lung
cancer cases each year.

Source: World Health Organization

new cancer cases. In the world, it causes more than |

and prevents oxygen transport, lung cancer.

® ' Tar is present in cigarettes in the form of solid particles. When it is inhaled along
with smoke, it is deposited in lungs. It reduces the surface area for gaseous exchange.
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" levels, blood pressure. It weakens blood

C34> %}% bﬁé

Benzene is a major component of cigarettes. It
is a carcinogen and causes blood cancer
(leukaemia).- Similarly, formaldehyde present
in cigarettes causes cancers and respiratory,
skin and gastrointestinal problems.
Ammonia frees nicotine from tobacco turning
it into a gas. It is poisonous for the body.
There are many other irritants in cigarettes.
These irritants damage the air passageways
(respiratory tract) and cause many. respiratory
diseases, including cancer.

Smoking also increases blood cholcsterol

vessels. Smoking causes the staining of teeth|;
and bad breath. Tooth loss is 2 to 3 times
higher in smokers than in non-smokers.

Smoking increases the risk of tuberculosis by

Pakistan? -

Ans. In Pakistan, 12% of adults do
smoking. 7.6% of all deaths in Pakistan are
caused by tobacco use.

Q. What s vaping? Write its effects.

Ans. Vaping refers to inhaling vapor
produced by an e-cigarette. These devices
heat a liquid, which may contain nicotine,
flavours, and other chemicals.

Many young people are attracted to
vaping. They believe it a safer altemative
to cigarettes, though this is not true.
Vaping can cause lung inflammation and
lung injury. Nicotine and other chemicals

pressure, contributing to heart disease.
Q. When-the World No Tobacco Day is

celebrated?
Ans. The World No Tobacco Day is

two to four times, and ‘of_ pneumonia by four
times. :

% = Objective Type Questions

A

Multiple Choice Questions prepared in the light of new Examination Te(hmques
(Knowledge, Understanding, Application, Analytical & COnceptuaI)

celebrated on the 31st of May every year.

Q. What is ratio of aduit smoker In]|'

in vape increase heart rate and blood|

Additional MCQ'’s

Organisms get energy by doing:
(a) Transpiration
(c) Gaseou’ exchange

(b) Breathing .
"(d) Cellular respiration

Which of the following is a by product of aerobic resplrahon"

(a) Oxygen

(c) Carbon dioxide and water

known as:

(a) Breathing (b) Oxidation

(b) Glucose
(d) Nitrogen-
The process of taking in oxygen and removmg carbon dlomde from cells is -

() Gaseéus Exchange (d) Digéstion

Through which process animals move air into and out of the body?

(a) Oxidation - (b) Breathing
Respiration is a process: :
(a) Chemical (b) Physical

(©) Reduction

(c) Mechanical

(d) Transpiration

"(d) Biological
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13.

14.

15.
16.
17.

18.

19.
- 20.
21.

b2,

“(a) Filter the air

* () Warms the air

~(a) U-shaped

D,

'Pg'ﬁ?}ﬁ ..a;%

" Human'respiratory System’ 2
The human respiratory system consists of which two major parts?

(a) Nasal cavity and trachea

(c) Air passageway and lungs
Where is carbon dioxide produced?
(a) In the air passageway

(c) Outside the lungs

Role of fine hairs in nostrils is:

(b) Heart and lungs
(d) Ribs and diaphragm

(b) During cellular respiration
(d) .In the mechanical breathing

(b) Mucus Production
(c) Protection (d) Warms the air
The function of mucus in the nasal cavity:

(a) Traps dust particles (b) Filter the air

- (d) Protection
Nasal cavity opens into:

(a) Larynx (b) Bronchi (c) Trachea

At the floor of pharynx there is an opening called:

(a) Trachea (b) Glottis (c) Epiglottis
The box present between pharynx and trachea is:
(a)Bronchi (b) Alveoli (c) Nasal cavity
Pharynx is a common passage-for:

(a) -Taste and smell

(c) Breathing and respiration

The vibration of vocal cords produce:

(d) Pharynx
(d) Vocal cords
(d) Larynx

(b) Food and air
(d) Food and water

(c) Sliva,

(@) Heat - (b) Cold (d) Sound
The length of trachea is: %
(a) 10cm (b) 12cm (¢) l4cm (d) 16cm
Each bronchus enters into the: : ; '

-(a) Heart (b) Alveoli (c) Pharynx (d). Lung

The inner walls of trachea and bronchi are lined with:
(a) Mucus (b) Cilia - (c) Bothaandb
The cartilaginous rings in the wall of trachea are: '

- (b) V-shaped (c) N-shaped (d) C-shaped
What do the bronchi divide into once they are inside the lungs?

(a) Trachea " (b) Alveolar ducts , (c) Bronchioles (d) Pharynx
Each bronchiole ends at a specific opening called the:

(@) Alveolar duct (b) Lungs cavity  (c) Diaphragm (d) Bronchus
What are the thin walled pouches at the end of the alveolar ducts called:
(a) Capillaries (b) Alveoli - (c) Lobes (d) Branches
Which structures surround the alveoli to facilitate gas exchange?

(a) Rib muscles - (b) Cartilage ring - (c) Blood capillaries (d) Pleural fluid

(d) Flagella
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23.

24.
25.

26.

27.

29.

31.

32.

33.
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36.
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38.

39.

() ZBHRH m
How many pairs of ribs are present in the chest cavity?
(@) 8 (b) 12 (c) 16

Rib muscles are called:

(a) C-shaped cartilages () Inter-coastal muscles

() Spongy muscles (d) Elastic muscles

Where is the pair of lungs located in the human body?

(a) Abdominal Cavity (b) Pelvic cavity

(c) Thoracic cavity (d) Cranial cavity

What is the name of the thick muscular structure located below the lungs?
(a) Pleura (b) Diaphragm (c) Alveolus (d) Trachea
Lungs are:

(a) Hard and rigid

(c) Liquid and smooth

(d 20

(b) Spongy and elastic
(d) Hollow and thin

How many lobes are present in the right lung?

(a) One (b) Two (c) Three (d) Four
How many lobes are present in the left lung?

(a) One (b) Two (c) Three (d) Four

What is the purpose of pleural fluid found between the lung membranes?
(@) To carry oxygen (b) To reduce friction

(c) To filter dust (d) To warm the air
Capillaries around the alveoli join together to form: :
(d) Pleura

(a) Arteriales (b) Venules (c) Bronchioles

The Venules carry oxygented blood back to the:

(a) Lungs (b) Kidneys .. (c) Stomach (d) Heart
2.2 The mechanism of breathing

The Physical movements for taking air to lungs and then removing air from

lungs are called as: _
(a) Respiration (b) Photosynthesis (c) Transpiration  (d) Breathing
During inhalation the inter-Coastal muscles and diaphragm:

(a) Moveupward (b) Moveinward (c) Contract (d) Relax
During inhalation the volume of chest cavity:

(a) Decreases (b) Increases (c) Remains same - (d) No change
During exhalation: .

(a) Inter-coastal muscles relax _(b) Diaphragm relax

(c) Volume of chest cavity decreases  (d) "All of these
Human breathing rate per minute at rest is:

(a) 11-15 (b) 16-20 (c) 21-25
During exercise the breathing rate increase up to:

(a) 10-15times  (b) 20-25times  (c) 30-40 times
The amount of oxygen in inspired air is;

(a) 16% (b) 20% ) 19%

d) 26-30
(d) 35-45 times

d) 21%

IS
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Percentage of oxygen in expired air is:

() 16% (b) 20% (c) 25% (d) 34%
Amount of carbon dioxide in expired air is:

(a) 21% (b) 4% (c) 16% (d) 0.04%
The percentage of nitrogen in both inspired and expired air is:

(a) 21-4 (b) 79-79 (c) 21-0.04 (d) 0.04-4

[ 2.3 | Respiratory Disorders
The inflammation in bronchi and bronchioles refers to:
(a) Pneumonia (b) Emphysema (c) Bronchitis (d) Asthma
Acute bronchitis lasts upto: :
(a) One week (b) Two weeks (c) Three weeks  (d) Four days
Mucus-producing cells increase in which type of bronchitis:

(a) Acute (b) Chronic (c) Both (d) None of these
Chronic bronchitis lasts for:

(a) Days _(b) Weeks (c) Months (d) Years
-Emphysema effects the: :

(a) Bronchi (b) Alveoli (c) Lungs (d) Air passageway
Pneumonia is an infection of:

(a) Kidneys (b) Heart (c) Lungs (d) Blood

If both lungs are infected the disease is called:

(a) Typhoid “(b) Double pneumonia

(c) Gout (d) Arthritis

Pneumonia may be caused by: :
(a) Bacteria -(b) Viruses (c) Fungi (d) All of these
Inflammation of bronchi in which bronchi and bronchioles swell and are
constricted is:
(a) Lung cancer
Aliergens are: .
(a) ' Dust mites : (b) Pollens

(¢) Pet dander and mold (d) ‘All of these

Allergens, Pollutants, weather changes and genetic factors are the causes of:
(a) Lung Cancer * (b) Asthma (c) Bronchitis (d) Emphysema
The uncontrolled increase in. the number of cells in any part of the body is
called:

(@) Asthma (b) Malaria
Carcinogens are especially present in:
(@) Perfumes (b) Dust (c) Pet dander
The inhalation of smoke from another's smoking is called:
(a) Active smoking (b) Passive smoking (c)  Cancer
Tobacco smoke contains chemicals:
(a) 1000 . (b) 2000

(b) Br-onchitié (¢) Emphysema (d) Asthma

(c) Pneumonia (d) Cancer
(d) Tobacco smoke
(d) None of these

(©) 3000 (d 4000
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Out of 4000 how many tobacco smoke chemicals are carcinogens?
- (a) More than 50 (b) More than 60  (c) More than40  (d) More than 69
59. Major component of cigarette is:
(a) carbon dioxide (b) Carbon monoxide
(c) Benzene (d) Nicotine
60. Tar is present in cigarettes in the form of: :
(a) Solid (b) liquid (c) Gas (d) Plasma
61. When the world NO Tobacco Day is celebrated? ‘
- (a) 15th June (b) 27th March (c) 31stMay ,  (d) 25th February
62. How many time the risk of tooth loss increases in smokers than in
non-smokers? { .
(a) 2-3times (b) 2-4 times (c) 3-4times
63. Smoking increase the risk of tuberculosis by:
(a) Three times  (b) Four times (c) Five times

L Answers) : :

L @ 2 © 3 € 4 OB 5 @ 6 @© 7 (b

8. (@ 9 (© 10.(@ 1. @ 12..@d 13 (b 14 @

15. ) 16 (d) 17. (). 18 (@ 19. () 20. (@ 21 (b)

22. () 23.() 24.(b) 25 (0 2. () 27. (b -28. (o)

29. ® 30. () 3L (b) 32.(d) 3. (d 34 () 35 (b

3. (d) 37. () 38.°() 39 (d 40. (@ 41 (b) 42. (b) .
43. c) 44. (b)  45. (b) 46. (d) 47..(b) 48 () 49. (b)

50. d) 51 (d) 52 (d) "53. () 54 (d) 55 (d 56. (b)

57 d) S8. (4 59.(d) 60. (@ 6L () -62. (@ 63. (d

(d) 1-3 times

(d) Two times

Short Answer Questions prepared irt the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual).

1. What do you know about the process cellular respiration?

Ans. Cellular respiration: Cellular respiration is the process in which cells oxidize food
(glucose) and get energy.

@ For this purpose, organisms need to carry oxygen to their cells and to remove
carbon dioxide from cells.

2. Whatis breathmg

Ans. Breathing: Breathing is a mechanical process in which animals move air mto and
out of their body.

3. What is meant by gaseous exchauge" :

Ans. Gaseous exchange is the process in which oxygen present in the inhaled air (in
lungs) moves into blood and carbon dioxide from the blood moves into the air to be

ATUTITON IMTHANI BIOLOGY ~ (39)  sheiddiosz

exhaled. ,
4. Draw a sketch to show the relationship between respiration, gaseous exchange
and breathing.

FsSI0BY

s redeasad in alr,
Carbon dioxdde ks
transported to lungs
Callular
Resplration c:bon dicxdde
—, produced

: 21 -+ HumanRespiratory System'

5.° What are the major parts of human respiratory system?

Ans. The human respiratory system consists of two major parts i.e., air passageway and
lungs.

6. What is the role of nasal cavity in the respiratory system?

Ans. The nasal cavity filters incoming air using fine hairs and mucus. It regulates the air’s
temperature nearly equal to that of the body.

7. Differentiate between glottis and epiglottis.

Ans. Glottis: At the floor of pharynx there is an opening called glottis. It opens in larynx
Epiglottis: The glottis is guarded by flap called epiglottis.

8. What s voice box?

Ans. Larynx is also called the voice box. Two fibrous bands called vocal cords are

attached to the inner walls of larynx. The vibrations of vocal cords produce sounds.

9. Write short not on trachea.

Ans. Trachea: Trachea also called windpipe is a 12cm (4. 72 inches) long tube attached
with larynx. The inner walls of trachea are lined with mucus and cilia. In the walls
of trachea, C-shaped cartilages are present. :

10. How structure of trachea is different from bronchi?

" Ans. The trachea has C-shaped cartilages and remains a single tube while bronchi have

irregular cartilage plates and are branching air passages inside the lungs.

11. Write down the functions of mucus and cilia in the inner walls of trachea and
bronchi.

Ans. Mucus: Mucus traps fine dust particles and bacteria.
Cilia: Cilia moves the dust particles and bacteria upwards to the pharynx.

C 12, How C-shaped cartilages play its role in trachea?

Ans. The C-shaped cartilages present in the walls of trachea prévent trachea and bronchl

o /f

a
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from collapsing even when there is no air in then.
13. Write a short note on alveoli.

Ans. Alveoli: Alveoli are tiny, thin-walled, sac like structures present at the ends of

bronchioles in the lungs where exchange of oxygen and carbon dioxide takes place

between air and blood.

14. What do you know about lungs?

Ans. Lungs: There is a pair of lungs in the thoracic cavity. Lungs are Spongy and elast|c
organs. The left lung is slightly smaller and has two lobes, while right lung is larger
and has three lobes.

15. Define diaphragm.

Ans. Diaphragm: The thick muscular structure present below the lungs is Iealled

diaphragm.

16. What is membrane of lungs called also write down the functlon of pleural
fluid? :

Ans. Lungs are enclosed in a double membrane called pleural membrane.
Role of pleural fluid: Pleural fluid reduce friction between lungs and the chest

wall.

17. How blood cnrculatlon takes place in lungs?

Ans. Blood circulation in lungs: Pulmonary artery carries deoxygenated blood from
heart to lungs. Inside each lung, the pulmonary artery divides into smaller arterioles.
The arterioles further divide and make capillaries around the alveoli. After
surrounding the alveoli, the capillaries join to form venules. The venules join to
form pulmonary vein whlch carries oxygenated blood back to heart.

_-'The Mechanism of Breathing

18. How many phases of breathing are?
Ans. There are two phases of breathing;: :
(i) Inhalation (i) Exhalation- -
19. What does inhalation mean?
Aans. Inhalation means intake of air to the Iungs
20. Explain the mechanism of inhalation.
Ans. During inhalation: -

[ ]
[ ]
(]
L J
[}

The inter-coastal muscles contract to expand the ribcage.

At the'same time, diaphragm also contracts and move down.
The contractions increase the volume of the chest.

Pressure inside the chest decreases.

Air is moved into lungs.

21. What changes occurs in the thoracic cavity during exhalhtion?
Ans. During exhalation:

The inter-coastal muscles relax to move ribcage inwards!

~ At the same time diaphragm also relaxes and moves up.

)

=
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e These movement decrease the volume of the chest.
o  Pressure inside the chest increases.
o  Airis forced out.

22. Why the breathing rate increases during exercise?

Ans. During exercise or hard job, muscles carry out cellular respiration at greater rate.
So, more carbon dioxide is produced. The respiratory centre in brain detects greater
concentration_of carbon dioxide in blood. It sends messages to the muscles of ribs
and diaphragm at greater speed. The speed of contraction and relaxation of these
muscles increases. So, breathing rate increases up to 30—40 times per minute.

23. . What is the percentage of oxygen in inhaled and exhaled air?

Ans. The percentage of oxygen in inhaled air is 21 and in exhaled air is 16.

24. What is the percentage of carbon dioxide in inhaled and exhaled air?

Ans. The amount of carbon dioxide inhaled air is 0.04% and that exhaled air is 4%.

25. What is the percentage of nitrogen in inhaled and exhaled air?

Ans. The amount of nitrogen in mhaled air is 79% and that of exhaled air is also 79%.

Resplratory Disorders: .

- 26. ‘What is meant by bronchms" Write down its types.

Ans. Bronchitis: Bronchitis means inflammation (swelling) in bronchi and bronchioles.
In bronchitis, the inner space of bronchioles decreases.

Types of bronchitis:

(i) Acute bronchitis: It lasts for two weeks.
(i) Chronic bronchitis: It lasts for years.

27. Whatis chronic bronchitis?

Ans. In chronic bronchitis, mucus producmg eells in the walls of bronchi increases in
number. Thus there is thick mucus in bronchi. It obstructs the inhaled and exhaled
air.

28. List the symptoms of bronchitis.

Ans. Symptoms of bronchitis: Coughing, wheezing, fever chills and shortness of
‘breath are the symptoms of bronchitis.

29. Worite causes and treatment of bronchitis.

Ans. Causes: Causes include infections by viruses or bacteria, chemical irritants
(smcke).

Treatment: Medications (cough suppressant) to ease breathmg, antibiotics, (if it is
due to bacterial infection) antiviral medicines (if it is due to viral infection) and
avoiding irritants like smoke and pollution.’

30. What happens in emphysema?

2

- Ans. In emphysema, the inner walls of alveoli become weak and then rupture. Thus, one

larger air space is created instead of many small ones. So, the space for gaseous
exchange decreases and the patient cannot inhale properly.

-31. Mention the symptoms and treatments of emphysema.

Ans. Symptoms: Symptoms of emphysema includes shortness of breath, chromc cough,
(with or without mucus) wheezing and chest tightness.
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32.
Ans.

33.

Ans.

34.

Ans.

35.

Ans.

36.

Ans.

3.

Ans.

38.
Ans.

39.
Ans.
40.
Ans.
41.
Ans.

42,
Ans.
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Treatments: Treatments of emphysema are medicines to relieve cough and
breathing problems. Emphysema cannot be cured completely.

Write a short note on pneumonia,

Pneumonia: Pneumonia is an inflammation in the lungs, due to mfectlon in alveoli,
In pneumonia, the alveoli are filled with pus.

Causes: Infections by bacteria, viruses and fungi.

Symptoms: The pneumonia patient suffers from high fever chllls, shortness of
breath and cough with’ sputum.

Treatment: Pneumonia is treated with annblotlcs, antiviral and antlfungal drugs
and also with vaccines.

What is asthma? Write down its causes.

Asthma: Asthma is the inflammation of bronchi in which bronchi and bronchioles
swell and constricted.

Causes: Causes include allergens, air pollutants, weather changes etc.

Write down symptoms of Asthma.

Symptoms of Asthma: Recurring attacks of shortness of breath, wheezing,
coughing and chest tlghtness are the symptoms. 3

Define allergens.

Allergens: Allergens are allergy causing substances. It triggers the immune system

such as pollen, dust, animal dander, mold etc.

Why passive smoking is dangerous?

The inhalation of smoke from another’s smoking is called passive smoking. Passive
smoking is dangerous because the smoke from the upper burning portion of
cigarette is more dangerous than smoke exhaled by the smoker

What are the symptoms of lung cancer? :

The most common symptoms of lung cancer are shortness of breath coughmg and
weight loss.

What are the possible treatments for the lung cancer patients?

The patient of lung cancer is given one or more treatments including surgery,
chemotherapy or radiation therapy.

State any two harmful effects of smoking on human health.

Effects of smoking: The most important risk of smoking is the abnormalities and
cancer in lungs, kidneys, oral cavity, larynx; breast, bladder, -esophagus, pancreas
and stomach. -

What is nicotine? Mention any two harmfu] effects of nicotine on the body
Nicotine: Nicotine is a major component of cigarettes. It damages many' tissues
including brain. It also hardens the walls of arteries and results in heart problem.
What is tar? How does it affect the lungs and gaseous exchange?

Tar: Tar is present in cigarettes in the form of solid particles. When it is inhaled

with smoke, it is deposited in lungs. It reduces the. surface area for gaseous

exchange. :
What are carcinogens? Name any two carcinogens present in the cngarettes

Carcinogens: Carcinogens are the substances that cause cancer in living organism.
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Nicotine, tar and Benzene are the carcinogens present in cigarette.

43, Write down the harmful effects of formaldehyde and ammonia.
Ans. Formaldehyde: Formaldehyde present in cigarettes causes cancers and respiratory,

skin and gastrointestinal problems.
Ammonia: Ammonia frees nicotine from tobacco turning it into a gas. It is

' poisonous for the body.
44, 'What are the harmful effects of smoking apart from lung cancer?

Ans. ® Smoking increases blood cholesterol levels.

A

1.

2

=" Exercise Questions (Solved)

@ -Smoking increases blood pressure.
® [t weakens blood vessels.
@ Smoking causes the staining of teeth.

Select the correct answers for the following queshons
Breathing means; -

(a) Breakdown of C-H bonds to produce energy

(b) Movements that take air in and out of body

(c) Getting oxygen from the air and removing carbon dioxide

(d) Transport of oxygen through blood to different parts of the body

Which path does air take immediately after passing through the larynx?

(a) Pharynx . (b) Bronchi (c) Trachea *(d) Alveoli

Why are alveoli surrounded by capillaries?

(a) To absorb water ; (b) To exchange gases

(c) To produce mucus (d) To trap dust partlcles

-Which feature of alveoli helps in rapid gas exchange?

(a) Thick walls (b) Large diameter (c) Moist surface (d) Strong muscles
Which action increases lung volume during breathing?

(a) Relaxing the diaphragm (b) Contracting intercostal muscles
(c) Closing the trachea (d) Stiffening alveolar walls

Inhaled air contains 21% oxygen. What is its percentage in exhaled air?

(@o0% * (b) 16% (c) 21% (d) 42%
" Which factor controls the breathing rate? :
(a) Carbon dioxide in blood (b) Oxygen in blood

(c) Carbon dioxide in muscles

The walls of alveoli are broken in:

(a) Pneumonia (b) Bronchitis
Smoking leads to lung cancer by:

(a) Increasing oxygen uptake :

(b) Promoting uncontrolled cell division
(c) Slowing down healing

_ (d) Oxygen in muscles

'(c) Emphysema  (d) Asthma

(d) Enlarging the trachea

10. Which chemical in cigarette smoke directly leads to addiction?

(a) Carbon monoxide (b)Tar (c) Nicotine’ (d) Formaldehyde
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B. Write short answers.

1. Differentiate between gaseous exchange and breathing.

Ans. Gaseous Exchange: Gaseous exchange is the process in which oxygen present in
. the inhaled air (in lungs) moves into blood and carbon dioxide from the blood
moves into the air to be exhaled.

e  For gaseous exchange, animals do breathing.

Breathing: Breathing is a mechanical process in which animals move air into and out of

their bodies.

e  Breathing helps in gaseous exchange.

2. Differentiate between breathmg and cellular respiration.

OW 5

Ans. Breathing: Breathing is a mechanical process in which ammals move air into and

out of their body.
Cellular respiration: Cellular respiration is a chemical process where cells
- oxidize food (glucose) to release energy.

3.  What is the function of cartilages present in the. walls of trachea and bronchi?

Ans. The cartilages present in the walls of trachea and bronchi prevent trachea and
bronchi from collapsing even when there is no air in them. :

-4.  'What is the average breathing rate in human at rest and during exercise?

Ans. Humans breathe 16-20 times per minute in normal conditions at rest. The breathing
rate increases up to 3040 times per minute during exercise.

5. How does the structure of alveoli maximize gas exchange?

Ans. Alveoli maximize the gas exchange through a large surface area provided by
millions of tiny sacs and a dense network of capillaries.

6. List the symptoms, causes, and treatments of bronchitis.

Ans. Symptoms of bronchitis: Coughing, wheezing, fever, chills and shortness of
breath are the symptoms of bronchitis.
Causes: Causes include mfectlons by viruses or bacteria, chemlcal irritants
(smoke).’
Treatment: Medications to ease breathmg, antibiotics, antiviral medicines and
avoiding irritants like smoke and pollution.

7. Mention the symptoms and treatments of emphysema.

Ans. Symptoms: Symptoms of emphysema includes shortness of breath, chronic cough,
wheezing and chest tightness.
Treatments: Treatments of emphysema are medicines to relieve cough and
breathing problems. Emphysema cannot be cured completely.

8.  What are carcinogens? Name any two carcinogens present in cigarettes.

Ans. Carcinogens: Carcinogens are the substances that cause cancer in living organism.
Nicotine, tar and Benzene are the carcinogens present in cigarette.

B
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9.

Ans.

Ans.
D.

Ans.

Ans.

Ans.

Ans.

Complete the following table:’

Feature iInspiredfAI T
Oxygen
Carbon dioxide
Nitrogen

Write answers in detail.

Explain the process of inhalation and exhalation step by step.

s. For answer See Question. No. 6

Write a short note on the major parts of the human air passageway

. For answer See Question. No. 2

Describe the functions and locations of the bronchus, trachea, and alveoli.

. For answer See Question. No. 3 3

What are the possible causes of lung cancer? Explam the harmful effects of
smoking apart from lung cancer.

For answer See Question. No.13 (causes) Question No.14(other effects of smoking)

Inquisitive Questions:

What can happen to breathing if diaphragm stops working properly?

The main function of diaphragm is inhalation. It if not works properly -the chest
cavity will not be able to expand or contract. In this way less oxygen reaches to the
blood.

Why is it dangerous when smoke particles settle inside lungs?

Smoke particlés in the lungs damage alveoli and airway, reduce oxygen absorpuon
and can cause serious diseases like Emphysema.

Why does the trachea C-shaped cartilage rings while bronchioles do not have
them?

Trachea: Trachea has C-shaped cartilage rings which helps it to open at all times
preventing in from collapsing when there is no air in them.

Bronchioles: Bronchioles do not have C-shaped cartilages rings because they are
very much smaller, soft and flexible. Their walls can be kept open by smooth _
muscles so rigid cartilage is not needed.

During asthma attacks, patients feel harder to exhale than to inhale. Why is it
so?

Asthma is the inflammation of bronchi in which bronchi and bronchioles swell and
are constricted.

During inhalation the chest expand. '
Pulling the air in so inhalation is. easier, while exhalatlon is harder because the
chest cavity relaxes and the pressure increases, which causes the already narrowed
and inflamed airways to collapse or compress further making it very difficult for air
to leave the lungs.

e - 200 (PP ——————
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CHAPTER /B

B Human Blood CIrcuIatory System7

Students Learning Outcomes
After'Studying this chapter, students will\be able to:
Describe how the blood is circulated inside the human body.
Explain how blood is used to transport materials throughout the human body.
Identify the different types of organs connected to the blood system and their roles.
Identify the different components that make up the blood.

Name the cell types found in blood and their roles.

Explain the structure of the heart with a diagram.

Explain common heart diseases (coronary heart dlsease myocardlal infarction,
angina).

Explain the harmful effects of smokmg related to heart d:seases

Long Questions prepared in the light of new Examination Techniques
tual)

(Knowledge, Understanding, Application, Analytical & Concep

Blood and Its Components

Q.1: What is blood? Write down its functions and composition. (
Ans. Blood: Blood is a fluid connective tissue that circulates throughout the body. Its
main function is transport of substances and protectlon of body.

Blood is a type of connective tissue. Its main function is to transport materials

through the body. It carries important materials to where they are needed. It transports
oxygen from the lungs to all body cells and carries carbon dioxide back to the lungs for
removal. Blood also delivers nutrients from the digestive system to the cells, hormones
from glands to target organs, and waste products from the cells to kidneys for excretion.
About 55% of blood is composed of a fluid portion [Q. Whatls serum?

called plasma while 45% of blood is made up of cells or | Ans. If fibrinogen is removed from
cell-like bodies. The adult human has about 5 llll’CS blood plasma, the rest is called
blood in the body. . serum,

‘ A Water; 91% - .
— Plasma _-<Protelns: 8%
55% Others: 1%

[
e White blood cells
— Cells & CelHike _< & Platelets: 0,9%

i After some time
e————————

Fresh blood

bodles

& 4% “Redblood cellst 99.1%
Percentage composition of blood

- Ans. Physical appearance and Composition: Red

‘per mm?3 of blood.
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Q.2: Write a note on Blood Plasma.

Ans. Blood Plasma: It is the liquid portion of blood. Plasma is composed 90-92% of

water, 7 — 9% of proteins and 1% of other substances.

() Proteins: Antibodies are important plasma proteins. Antibodies defend the body

against pathogens. Fibrinogen and albumin are plasma proteins.

Functions of fibrinogen and and albumin:

o - Fibrinogen: It is also a plasma protein it is responsible for blood clotting.

e . Albumin It is plasma protein which maintains the osmotic pressure of blood.

(i) Salts: The important plasma salts are made of sodium, chloride and bicarbonate.

ions. In addition there are little amounts of calcium, magnesium, copper, potassium and,

zinc. d

(iii) Nutrients, wastes and hormones: Plasma contains nutrients like glucose lipids

and amino acids etc. They enter blood from the digestive system. The wastes produced
by cells are also present in plasma. Hormones secreted by endocrine glands are also

carried by plasma

(iv) Respiratory gases: Small amounts of carbon dioxide (about 5-7%) and oxygen

(about 1.5%) are dissolved in plasma.

-Q.3: Describe the structure, formation and functions of Red blood cells

(Erythrocytes) in the human body.

blood cells (RBCs) are disc-shaped cells with a
depression at the centre. They contain a red portion
haemoglobin. It transports oxygen and little amount of
carbon dioxide, There are about 4 to 5. 5 mllllon RBCs

Platelet
Formation and development: Before and immediately \t%\ u
after birth, RBCs' are formed in liver and spleen. In | bloodcet
adults, they are formed in the red bone marrow of short |siced Pt R ‘
bones (sternum, ribs and vertebrae). Blood composition

Functions: Their primary function is to transport oxygen and a | Q. How many red blood

small amount of carbon dioxide throughout the body. It helps | cellsare presentin body?

in maintaining proper gas exchange in 'the body. ;(';5- ,HT,he’; ;‘(’_: mw € Lhan

Life span: The average life span of a RBC is about 120 days. | 4 etgo';n AB Jongnt
; y. About 2 million

Removal of RBCs: When RBCs complete their age, they are | RBCs die and are replaced

removed by spleen, bone marrow and liver. every second.
Q.4: What are White Blood Cells (Leukocytes)? Discuss their role in body's immune

. defence mechanism and write down its types.
Ans. White Blood Cells: WBCs are colourless and have irregular shapes. They are
formed in the red bone marrow. Some WBCs mature in lymph nodes, tonsils, thymus or
spleen. WBCs are larger in size and less in number than RBCs. Each mm® of blood
normally contains about 7,000 WBCs. :

L AR5
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Function: WBCs defend the body against diseases.

Types of White Blood Cells: There are several types of WBCs:
() Granulocytes: These WBCs have granules in cytoplasm. They include neutrophils,
eosinophils and basophils.

Neutrophils: They destroy bacteria and clean up dead cells at infection sites.

Eosinophils: The fight with parasites and cause allergic reactions.

Basophils: They release histamine to cause inflammation and produce allergic reactions,
(i) Agranulocytes: They have clear cytoplasm. There are two types of arganulocytes
i.e. monocytes and lymphocytes. ‘
Monocytes: Monocytes make macrophages which |Q. What do you know about pus?

. Ans. Macrophages die in the process of
engulf thie germs and dead cells. killing the ‘germs. The dead cells

Lamphocytes: Lamphocytes make antibodies against | accumulate and make the white substance
pathogens. | called pus, seen at infection sites.

0.5: What are platelets? Write down their functions.
Ans. Platelets: Platelets are not whole cells. They are small fragments of large cells of
bone marrow. Platelets lack a nucleus. = e
Funclions: : . RGN
e _ Platelets helps in blood clotting at the site of]
injury.
e  Platelets convert fibrinogen into fibrin.
Fibrin forms a network that traps RBCs to
form a clot.
e It prevents excessive bleeding until the
damaged vessel is repaired.

Damaged
Platelet ' blood vessel Clot

Formation of clot by platelets
Q.6: Explain how blood transports materials throughout the human body?
Ans. Blood acts as a comprehensive transport system using both its liquid. component
(plasma) and specialized cells to move essential materials. '
Oxygen transport: Red blood cells contain haemoglobin which transports oxygen.
Carbon dioxide: Blood carries carbon dioxide produced in body cells and transports it
back to lungs.

Nutrients transport: Glucose, lipids, amino acids and vitamins are transported by plasma
from intestine to all body tissues. ‘

'Q.7: Explain the structure of th

~ e D —————
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Waste Removal: Metabolic wastes are carried by blood to excretory organs for
elimination.

Hormone transport: Blood carries hormones from endocrine glands to target organs to
regulate body functions.

Ans. Heart: The heart is a-muscular organ that pumps blood through a network of blood
vessels. The heart lies within the chest cavity, beneath the breast bone (sternum) between

the two lungs.
Structure of Heart: Red blood cells contain haemoglobin which transports oxygen.

‘Pericardium: In human heart, a tough, sac-like membrane is called pericardium.

Function of pericardium: Pericardium secretes a fluid around heart. This fluid reduces
friction between the pericardium and heart.

Septum: Human heart has two sides. The wall between the left and right sides is called
septum. T .

Chpambers of the heart: The upper and lower sides of the heart is divided into two
chambers. The upper chambers are called atria and lower chambers are called ventricles.
The atria have thinner walls as compared 10 ventricles. |
Valves of the heart: Special flaps calied vaives are present [Q. Which is the largest

between the chambers of both sides. The valves open in only one | ~¢hamberinthe heart?
direction. . Ans. The left ventricle is

Tricuspid valve: The valve between right atrium and right fﬁﬂ:ﬂiﬁ?gﬁfﬂgm

ventricle is called tricuspid valve (made oi'3 fiaps).
Bicuspid valve: The valve between left atrium and left ventricle is called bicuspid valve
(made of 2 flaps).
Semilunar valve: A valve present between each [Q. Whatis the color of oxygenated and
ventricles and large vessels is called semilunar valve. deoxygenated blood?

Function of valves: The valves prevent blood from | Ans. Oxygenated blood is bright red and
flowing back into the ventricles. deoxygenated blood is dark red.

- Aorta

takes oxygentaod
blood to body parts

Pulmonary arteries
take blood 1o lungs.

‘Superlor vena cava Pulmonary velns

brings deoxygenated carmry blood from
blood from upper body lungs to left atnum
1o right atrium.
" Right atrium Left atrium :
sends bloed to sends blood to left
right ventricle. ventricle
Tricuspid valve Bicuspid valve

Right ventricle
sends blood to
pulmonary artenes.

Left ventricle
sands blcod to
aora

Inferior vena cava
brings deoxygenated Semilunar Septum
blood from lower body ; Vvalves
to right atrium:

Human heart; structure and blood circulation
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Q.8: Describe the pathway of blood through lhe human heart and explain its-

importance.
Ans. Heart: Heart is a muscular organ that pumps blood through a network of blood
vessels. The heart lies within the chest cavity.
Circulation of bood as a double pump: The right side of the heart collects blood from
body and sends it to the lungs while the left side collects blood from the lungs and sends
it to the body. It means that human heart works as a double pump
The deoxygenated Pathway (to the lungs):
Two veins i.e., superior and inferior vena cava
bring deoxygenated blood (with high
concentration of CO, and low concentration of
0,) from parts of the body (other than lungs).
These veins open in the right atrium. The right
atrium contracts and sends this blood into the
right ventricle. The right ventricle contracts
and pumps this blood into pulmonary arteries.
The pulmonary arteries take this blood to
~lungs. In lungs CO, diffuses out of the blood
and O, diffuses into the blood.

Pulmonary drculation

Systemic circulation

]

Pulrnonary and systemu: curculauons

The oxygenated Pathway (to the lJOdv) From lungs pulmonary veins carry the'

oxygenated blood (low concentration of CO, and high concentration of O,) back. These

veins open in the left atrium of heart. This blood is pumped into left ventricle. When left -

ventricle contracts.it pumps the blood into a large blood vessel called aorta. From aorta,
this blood is transported to all parts of the body. ’ y
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- enters the atria. Contraction of the atria fills the ventricles.

e ' During diastole "dubb" sound is produced due to the closing of semilunar valves.

Tricuspid &
bicuspid closed

Ans.
Feature

Systole

_One Heartbeat

Semilunar
closed

Diastole

E Blood Vessels '

Q.10: Compare the structure and function of artery, a vein and a capillary.

Capillary

Pulmonary and systemic circulation: The | Q. How blood flows during systemic and pulmonary
flow of blood from heart to lungs and then | drculation?

from lungs to heart is called pulmonary -Ans. Due to high pressure in system:c arculatron
Giicalation: The flow: 5T bloodEram heaitto blood can reach to all body parts. On the other hand,

= : due to low pressure in pulmonary circulation, blood
the bOdY‘ tissues and then from body tissues | flows in lungs in slow speed. It gives | sufﬁcnem time
to heart is called systemic circulation.

for gaseous exchange in lungs
Q.9: Write a note on heart beat. - -
Ans. Heartbeat: The alternating contraction (systole) and relaxation (drasto[e) of heart

chambers makes one heartbeat. The average human heart beats 70 times per minute. This .

is also called the heart beat.
Phases of heart beat: A heart beat has two phases

Systole: Systole occurs when both ventricles contract to pump the blood into pulmonary.

arteries and aorta.

e  During systole "lubb" sound is produced due to the closmg of trrcuspld and
bicuspid valves.

-Diastole: Diastole occurs mmedrately after systole when both atria re]ax so that blood

Direction of  [Carry blood away from|Carry blood towards the|Connect arterioles with
bloodflow - [the heart. : heart, venules.”
Typeof blood |Carry oxygenated blood|Carry deoxygenated|Blood exchanges gases
blood : and nutrients.
Wall thickness |Thick, strong and Thin walls as compared|Extremely thin walls.
elastic |to arteries . :

-|Layersof wall Three layers Three layers but middle|Single layer of
Endothelium smooth - [layer is thinner endothelium only
muscles connective
tissue '

Lumen Narrow lumen Broad lumen Very narrow lumen
Valves Absent _ Present Absent

Blood Pressure

Blood ﬂows under hlgh
pressure.

Blood flows under low
pressure

Blood flows slowly.

Function

- |heart to body organs.

Transport blood from

Return blood from body

- |to heart.

Allow exchange of
oxygen, nutrients and
wastes between blood
and tissues.
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Connective tissue

Smooth muscles

Blood vessels
Arterial and Venous System

Q.11: Differentiate between anenal and venous system.
OR Explain arterial and venous system and compare their roles in blood circulation,
Ans. Arterial system: Q. Whatis the main function of aorta?

Ans. Aorta makes right and left coronary
Arteries of Pulmonary circulation: A- Iarge artery arteries which supply oxygenated
called pulmonary trunk carries deoxygenated blood blood to the heart muscles. From
from right ventricle. It branches into two smaller heart muscle deoxygenated blood
pulmonary arteries, each artery supplying blood- to

coronary veins.

returns to-left atrium through
each lung.

e Areries of Systemic circulation: Oxygenated blood is pumped from left ventricle
into aorta. It forms arteries which supply blood to head, shoulders and arms. Aorta passes

through the thorax and becomes dorsal aorta. It makes many arteries that supply blood to

all parts of the lower region. For example, hepatic aartery supplies blood to the liverand
renal arteries supply blood to kidneys. Aorta divides and makes two femoral arteries
which supply blood to legs. : '
Venous System: :
e Veins of Pulmonary circulation: Two pulmonary Q. Describe the appearance of veins.
veins carry oxygenated blood from lungs to the left | Ans. Veins are blue-looking, but the
atrium of heart. blood inside is actually dark red.

e Veins of Systemic c"culalmn Two major veins i.e., superior vena cava and the
inferior vena cava carry deoxygenated blood from body to right atrium. The superior

vena cava is made by joining of veins from head, shoulders and arms. The inferior vena

cava is made of many veins from parts of the lowér region. For example, two femoral

. veins from legs empty into inferior vena cava. Renal veins carry blood from the kidneys.
The hepatic portal vein carries blood from alimentary canal to the llver From liver, 2
hepatic vein carries blood to the inferior vena cava,

B

~ Ans. Myocardial Infarction: "Myocardium" |Q. According to WHO. What percemageof

- of the heart muscle is blocked for prolonged a | disorders are responsible for about 32% of

- .over atherosclerotic plaques.
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Q. 12 What are cardmvascular disorders? Describe the causes, symptoms and
prevention of coronary heart disease (CHD)?

Ans. Cardiovascular disorders:
The diseases that involve the heart or blood vessels are collectively called
cardiovascular disorders or cardiovascular diseases (CVDs).

Coronary Heart Disease (CHD): It is the narrowing [Q. Differentiate between
or blockage of thc coronary arteries, which supply arteriosclerosis and atherosclerosis.
blood to the heart muscle. This condition is primarily |A"*: Arteriosclerosis is the general
.. : hardening and thickening of arterial
caused by atherosclerosis i.e., accumulation of fatty walls
deposits (p.laqucs) inside arlcries._ X Atherosclerosis is a specific type of
Causes: ngh levels of [ow-den51ty Iipoprotcms (e.g., | arteriosclerosis, caused by the build-up
cholesterol) in blood, high blood pressure, smoking, |of fats, cholesterol. and other

diabetes, sedentary lifestyle. substances (plaque) inside the arteries.

Causes: High levels of low-density lipoproteins (e.g., cholesterol) in blood, high blood
pressure, smoking, diabetes, sedentary lifestyle.
Symptoms: Asymptomatic in early stages; may lead to chest pain or dlscomfort as the

condition progresses.
Risk Factors: Family history, obesity, high blood pressure, high cholesterol levels, and

lifestyle factors.
Prevention: Healthy diet, regular exercise, smoking cessatlon and management of blood

pressure and cholesterol levels.

. Complications: If left untreated, CHD can lead to more severe conditions, including
- myocardial infraction and heart failure.

Q.13: Enlist the causes, symptoms, complications and prevention of myocardial
infarction.

means heart muscle. "Infarction" means tissue deaths are caused by cardiovascular
death. The death of heart muscles is called diseases?

myocardial infarction. It is commonly known as a | Ans. According to the World Health
"heart attack". It occurs when blood flow to a part | organization (WHO). cardiovascular

period léading to death of the heart muscle. | allglobal deaths.
Causes: A blockage in one or more coronary | In Pakistan, CVDs contribute to nearly 29%

arteries often caused by a blood clot that forms]+| of all fatalities

Symptoms: Chest pain, tightness, and pressure; shortness of breath: sweating; pain
radiating to the arm, neck or jaw.

Treatment: Emergency treatment (medicines to dissolve clots) angioplasty to open
blocked arteries, and stenting to keep arteries open.
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Complications: Heart failure,
arrhythamias (irregular heartbeats), and
sudden cardic arrest.

Prevention: Maintaining weight with a
healthy diet; avoiding smoking; excercise

Plaque in
coronary artery

regularly; control blood pressure,

cholesterol and diabetes. Artherosclerosis and resulting Myocardial infraction
Q.14: Write a note on Angina Pectoris as a cardiovascular disorder.
Ans. Angina Pectoris:

Angina Pectoris (commonly called Angina) is chest pain or discomfort caused by
reduced blood flow to the heart muscle, typically due to coronary artery disease. Angina
is a symptom of CHD and often indicates that the heart is not getting enough oxygen.
Symptoms: &

Chest pain or discomfort, chest pressure, squeezmg or heaviness. Pain can radiate

_to the shoulders, neck or arms.
Treatment: Lifestyle changes, medications, |Q. Whatissilent heart attack?
procedures like angioplasty or stent placement. Ans. Sometime heart attack occurs without
Complications: If untreated, can progress to|  symptoms. It is called silent heart

_ myocardial infarction and increase the risk of heart attack. It is more common in the
faslure. elderly and in patients with diabetes

Q.15: Explain the harmful effects of smoking related to heart diseases.

Ans. Harmful Effects of Smoking Related to Heart Diseases:
Smoking is the major risk factor for the development of heart dlseases Here's an

overview of how smoking adversely impacts heart health: '

() Increased Risk of Atherosclerosm Smoking accelerates atherosclerosis by

damaging the endothelium of arteries.

(ii) Increased Risk of Blood clot Formation: Smoking increases the chances for blood to

clot by promoting platelet aggregation. The clots that can block coronary arteries and

lead to myocardial infarction.

(iii) Elevated Blood Pressure: Smoking contributes to elevated blood pressure by

causing vasoconstriction.

(iv) Heart Rate and Rhythm Abnormalilies: Arrhythmias are irregular heartbeats that can

be dangerous. Smoking affects heart rhythm by increasing heart rate.

(v) Reduced Oxygen Delivery: ’ Q. zhgt do you know about world Heart
Carbon monoxide -from cigarette sm y:

binds to haemoglob;:l in RBCs mgore effecti\?eI;; o et Dayishe-ld ol Eptermer
. every year. Its objective is to give

than oxygen, reducing the blood's

awareness to common people about the
oxygen-carrying capacity. risks of cardiovascular disorders.

mm IMTIHANI BIOLOGY (55

‘ 6.  The fluid portion of blood called:

L Il e 9

S
-?JF .:«’,4 7? o %"
What does smoking do to'your heart?;

Increases the buildup of fatty
plague in blood vessels \ .
= g F

Damages the lining of
arteries

Causes thickening and
narrowing of blood vessels

Makes blood sticky and
more likely to clot

Quickly affects the heart and
blood vessels

. Carbon monoxide In
tobacco smoke reduces
blood's ability to
cary oxygen, causing heart
to work harder

Raises triglycerides and
lowers “ good" cholesterol

Public awareness poster on "Effects of Smoking on Heart"
(vi) Impact on Overall Cardiovascular Health: Smoking contributes to the narrowmg of
arteries in the legs, which can further strain the heart. :

= Objective Type Questions

Additional MCQ’s

Multiple Choice Questions prepared in the light of new Examination Techniques
(Kn

owledge, Understanding, Application, Analytical & Conceptual)

[ 31 | Blood ‘and its Components

‘1. The human transport system is composed of which two key parts?

(a) nervous system and circulatory system =~ (b) Blood circulatory
. {¢) Lymphatic system : (d) Bothbandc

2. Which of the following is not one of the three main components of the blood

circulatory system? = .

(a) Heart - (b) Blood vessels  (c) Lungs
3. Blood is considered as a type of:

(a) Epithelial tissue (b) connective tissue (c) Muscular tissue (d) Nervous tissue
4.  What is the primary overall function of blood?

(a) To produce energy . (b) To transport matcrlal

(¢) Todigest food (d) To filter toxins
5.  How much blood does an average adult human have in their body?

(a) About2 litres (b) About 10litres (c) About5 litres (d) About 8 litres

(d) Blood

(a) Cytoplasm (b) Serum (c) Plasma (d) Lymph
7. How much portion of blood is composed of plasma? i
(a) 45% (c) 55% d) 8%

(b) 91%




mmm IMTIHAKI BIOLOGY

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

21.

22,

24.

" (a) 120days

OW

plasma, the remaining fluid is

If you remove the protein fi t'brmogen from
called: !

(a) Pure plasma  (b) Haemoglobin  (c) Serum -(d) Lymph

Which plasma proteins are responsnble for defending the body against
pathogens?

(a) Albumin (b) Fibrinogen (c) Antibodies
Plasma protein fibrinogen play its role in:

(a) Maintaing osmotic pressure (b) Blood clotting
(c¢) Carrying oxygen (d) Fighting bacteria
Which protein is responsible for maintaing the osmotic pressure of blood?
(a) Albumin (b) Antibody (c) Fibrinogen (d) Globulin
Which nutrients are present in plasma? :
(a) Lipids (b) Amino acids  (c¢) Glucose
Disc-shaped cells are: : b
(a) Red blood cells (b) White blood cells
(c) Platelets (d) Plasma
Which protein helps RBCs to transport oxygen?

(a) Albumin (b) Fibrinogen (©) Haernoglobm
Normal range of RBCs per mm? of blood:

(a) 7,000 (b) 2 million (c) 4 t0 5.5 million (d) 7 million
In adults, RBCs are primarily formed in:- 3

(a) Liver and spleen (b) Red bone marrow

(c) Lymph nodes (@) Thymus
What is the average life span of 2 Red Blood cell?.

(a) 7days (b) 120 days (c) 1year

The characteristic property.of white blood cells is: !
(a) Contain haemoglobin (b) disc-shaped
(c) colourless (d) smailer than RBCs
Approximately how many WBCs are typically found in each mm3 of blood?
(a) 4 million (b) 3 million (c) 7.000 (d) 70,000
What is the primary function of white blood cells? .

(a) To transpoprt oxygen (b) Todefend body against diseases
(c) To help blood clotting (d) Toremove carbon dioxide
Primary function of Basophils:

(a) ‘Engulfing dead cells (b) ‘Producing antibodies

(c) Releasing histamine (d) Carrying oxygen

What is the specific role of Lymphocytes?

(a) Making antibodies {b) Releasing histamine

(c) Forming a fibrin (d) Cleaning up dead cells ™

Average life span of a platelet is: g .
(b) 1to2days  (c) 7tol2days  (d) 24 hours
During the clotting process, which plasma protein is converted into fibrin?

(a) Histamine (b) Haemoglobin () Fibrinogen (d) Antibody

(d) Platelets

(d) All of these

(d) Globulin

' (d) Two years
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25.

26.

27.

28.

29.

30.

31
32.

33.
34.

35.
36.
37.
38.

39.

-(a) Pulmonary veins
.(c) Superior and inferior vena cava

'/ &} ; %C:_\/g'

D

In a Imm® sample of blood, there are approximately how many platelets?
(b) 250,000

(a) 100,000 (c) 500000 (d) 1.000.000

The tough, sac-like membrane that surrounds and protect heart is known as
the: :

(a) Pleura (b) Pericardium (c) Septum (d) Epicardium
The muscular wall that seperates the left and right sides of the heart is called:
(a) Valve (b) Pericardium (c) Septum (d) Venacava

The bicuspid valve is located between which two chambers? :

(a) Right atrium and right ventricle (b) Left atrium and left ventricle

.(c) Right ventricle and pulmonary artery (d) Left ventricle and aorta

Primary function of semilunar valves is:

(a) To allow blood to flow (b) To prevent blood from back flow

(c) To seperate oxygenated.and deoxygenated blood

(d) To pump blood to lungs

How many flaps make up the tricuspid valve?

(@ 1 (b) 2 (c) 3. (d) 4
Which blood vessels bring deoxygenated blood from the body to the right -
atrium?

(b)* Pulmonary arteries

(d) Aorta

The pulmonary veins are unique because they carry:

(a) Deoxygenated blood to lungs (b) Oxygenated blood back to left atrium
(c) Deoxygenated blood to the right atrium

(d) Oxygenated blood to the rest of the body

Deoxygenated blood is: ' -
(a) Bright red (b) Dark red (c) Pale red (d) Pale yellow
When the left ventricle contracts, it pumps blood directly into the:

(a) Pulmonary vein (b) Right ventricle (c) Aorta" (d) Vena cava

The flow of blood from heart to the lungs and then back to the heart is called:
(a) Systemic circulation " (b) Pulmonary circulation

(c¢) Coronary circulation (d) Double circulation

‘The flow- of blood from heart to body tissues and then from body tissues to
heart is called: R ,

(a) Pulmonary circulation (b) Coronary.circulation
(c) Systemic circulation | (d) Diastole

‘The alternating contraction and relaxation of heart chambers is called:
(a) Heart failure  (b) Heart beat (c) Systole (d) Diastole

' The "dubb" sound of the heart beat is produced by the closing of the:

(a) Tricuspid valves
(c) Semilunar valves

(b) Bicuspid valves
(d) Closed valves

. What is the average heart rate of a healthy adult human? |

(a) 60 times per minute (b) 70 times per minute
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40.

41.
42.
43.
45.
46.
47.

48.

- 49.
50.
51.
52.

53.

54.

55.

.(a) Red-looking

©

(d) 100 times per minue

(c) 80 times per minute

"Lubb" sound is produced during:
(a) Diastole ¢ ;
(c) Systemic circulation (d) Pulmonary circulation

R Blood Vessels

The middle layer of an artenal wall is primarily composed of:

(a) Endothelium (b) Connective tissue

(c) Smooth muscles and elastic tissues (d) Skeletal muscle

The hollow internal cavity of a blood vessel through whlch blood flows is
called:

(b) Systole

(a) Septum (b) Lumen (c) Valve (d) Pericardium
Small blood vessels are: .
(a) Arteries (b) Veins (c) Capillaries (d) Aorta

The walls of the capillaries are composed of only a single layer of cells called:
(a) smooth muscles (b) connective tissue (c) Endothelium * (d) Epithelium
Capillaries unite to form small veins called: 23,0

(a) Endothelium (b) Epithelium (c) Venacava - (d) Venules

Most veins carry deoxygenated blood towards the heart. Which of the
following is excephon"

(a) Renal veins (b) Hepatic veins (c) Puimonary veins(d) Vena cava
Oxygenated blood is pumped from the left ventricle'into the:

(a) Superior vena cava (b)- Aorta )

(c) Pulmonary artery (d) Hepatic vein

Which artery supplies blood to the head, shoulders and arms?

(a) Renalartery  (b) Femoral artery (c) Aorta . (d) ‘Hepatic artery
Which artery supplies blood to the kidneys?

(a) Hepatic artery (b) Renal artery  (c) Femoral'artery (d) Comary artery
The hepatic artery supplies blood to'the:

(a) Liver (b) Kidneys - (©) chs
Which arteries supply blood to the legs?

(a) Renal arteries (b) Hepatic arteries (c) Pulmonary arteries (d) Femoral arteries
Renal veins carry blood away from the:

(a) Liver (b) Lungs (¢) Kidneys (d) Heart

Which vein carries blood from the liver to the inferior vena cava?

(a) Hepatic vein (b) Renal vein :

(c) Hepatic portal .vein (d) Femoral vein

Veins are: )

(d) Heart

_ {b) Green-looking

(c) Blue-looking (d) Bright blue-looking
- 4|35 | Cardiovascular Disorders

Diseases involving the heart or blood vessels.are called:

(a) Respiratory disorders (b) Cardiovascular disorders
(c) Digestive disorders (d) Renal disorders

R,

R
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Coronary Heart Disease (CHD) is the narrowing or blockage of:
(a) Renal arteries (b) Coronary arterics
(c) Pulmonary arteries (d) Hepatic portal vein
57. What is the primary cause of Coronary Heart discasc?
(a) Exercise (b) Atherosclerosis
(c) Low blood pressure (d) Drinking water
58. The death of heart muscles is called: ‘
(a) Angenia Pectoris
(c) Myocardial infraction

(b) Emphysema
(d) Coronary heart discasc

" 59. Which of the following is an emcrgency treatment used to physically open

blocked coronary arteries?

(a) Dialysis (b) Vaccination (c) Angioplasty (d) Antibiotic therapy
60. The chest pain or discomfort caused by reduced blood flow to the heart muscle

is called.

(a) Myocardial Infarction

(c) Angina Pectoris

(b) Coronafy Heart Diseasc

(d) Asthma

e ) SR A By M S) AL e ) . e

8 (© 9 () 10. () 1. (a 12 (d 13 (@ 14 (o)
15. &) 16. (b) 17. (b)) 18. () 19. () 20. (b) 2L (c)
2. (& 23. () 24 () 25 (b) 26. (b) 27. () 28. (b)
29. ) 30. (6) 3L () 32.(b) 33 (b) 34. (c) 35 (b)
3. (c) 37. (b). 38. (c) 39.(b) 40. (b) 41 (c) 42. (b)
43. (c) 44. (c) 45.(d) 46. (c) 47. (b) 48 (o) 49. (b)

- 50. (@) 51. (d) 52. -(c) 53. (a) 54. (c) 55. (b) 56. (b)

57. (b) - 58. (c) 59. (c) = 60. (c)

Y7/ Additional Short Questions /4

S—C) S—— B—_— > o———)

Short Answer Questions prepared in the light of new Examination Techniques
(Knowledge, Understandmg, Application, Analytical & Conceptual)

Blood and its components

1. . The human transport system is consist of which two parts?

Ans. The human transport system consists of two key parts:
(i) Blood circulatory system (ii) - Lymphatic system

2. What is blood? Name its main components. :

Ans. Blood: Blood is a-type of connective tissue. Its main function is to transport
materials throughout the body.
Main components: Its main components are plasma, red blood cells (RBCs), white
blood cells (WBCs) and platelets.

3. State two functions of blood in the human body.

Ans. Functions of blood:

(i) Blood transports oxygen from lungs to all body cells and carries carbon dioxide

v m———r e ‘¥
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back to lungs for removal.

(ii) Blood delivers nutrients, hormones and waste products.

4. What do you know about plasma? .

Ans. Blood plasma: Plasma is the liquid portion of blood Plasma is composed of
90-92% of water, 7-9% of proteins and 1% of other substances.

5. Write down the role of proteins in blood plasma.

Ans. Antibodies are important plasma proteins.

e  Antibodies defend the body against pathogens,

e Fibrinogen (a plasma protein) responsible-for blood clotting.

e - Albumin (a plasma protein) maintains the osmotic pressure of blood

6. 'Which salts are present in blood plasma? :

Ans. The important plasma salts are made of sodium, chionde and bicarbonate ions. .

7.  State the role of respiratory gases in plasma. ’

Ans. Small amount of carbon dioxide and oxygen are dlssolved in plasma. About 1.5% -

of oxygen and about 5-7% of carbon dioxide is carried as dlssolved in plasma.

8.  What is the function of red blood cells?

Ans. ¢ "Red blood cells transport oxygen from lungs to body tlSSllCS
e Red blood cells carries small amount of carbon dioxide back to lungs.

9.  Write two functions of white blood cells. '

Ans. White blood cells (Leucocytes):

¢ White blood cells defend the body against diseases.

e It destroy pathogens and produce immunity. ; ’

10. Write two functions of platelets. R /

Ans. Platelets (Thrombocytes) ' ARESE S

e Helpsin blood clotting.

e  Prevent excessive blood loss during injury

11. Write a short note on erythrocytes.

Ans. Erythrocytes: Red blood cells (erythrocytes) are disc-shaped. cells. They contain
haemoglobin. Before and after birth RBCs are formed in liver and spleen. In adults
- they are formed in red bone marrow. The average life span of an RBC is about 120
days. v .

12. Differentiate between granulocytes and agranulocytes.

Ans. Granulocytes: These WBCs haye granules in cytoplasm. They include neutroph:ls,
eosinophils and basophils. ks
Agranulocytes: They have clear cytoplasm. There are. two types of agranulocthS
i.e. monocytes and lymphocytes.

13. Write down the functions of monocytes and lymphocytes. -

Ans. Monocytes: Monocytes make macrophages which engulf the germs and dead cells.
Lymphocytes: Lymphocytes make antibodies agamst pathogens.

14. What are cell-like bodies? Discuss them.

Ans. The cell like bodies are platelets Platelets are not whole cells. They are small

I
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15.

Ans.

16.
Ans.

17.

Ans.

18.

‘Ans.

19.

Ans.

(e1) Sttt
fragments of large cells of bone marrow. Platelets lack a nucleus. Their life span is
7-12 days.

What happens if the number of platelets in blood decreases?

If number of platelets decreases blood clotting becomes slow, leading to excessive
bleeding even from minor wounds

~ Human Heart”” 20 57

What is human heart and descrlbe its location in the body"

Heart: The heart is a muscular organ that pumps blood through a network of blood
vessels. ;

Location: The heart lies within the chest cavity, behind the breast bone(sternum),
between the two lungs.

Name four chambers of human heart and state one function of each.

The four chambers of human heart are:

() - Right atrium: Receives deoxygenated blood from the body.

(i) Left atrium: Receives oxygenated blood from the lungs.

(iii) Right ventricle: Pumps deoxygenated blood to the lungs.

(iv) Left ventricle: Pumps oxygenated blood to the whole body.

Why. are valves present in the heart? Name two heart valves.

Valves prevent blood from flowing back into the ventricles.

Two heart valves are tricuspid valve and bicuspid valves.

Deﬁne septum. :

Septum The wall present between the left and right sides of the heart is called

- septum.

20.
Ans.

21.

Ans.

22,

Ans.

23.

Ans.

Why heart works as a double pump?

Human heart works as a double pump because:

The right side of the heart collects blood from body and send it to the lungs.

The left side collect blood from the lungs and sends it to the whole body.

Why does oxygenated and deoxygenated blood not mix in the human heart?
The oxygenated and deoxygenated blood not mix in heart because the heart is
divided into right and left sides by a septum, which prevents mixing.

Differentiate between pulmonary and systemic circulation.

Pulmonary circulation: The flow of blood from heart to lungs and then from lungs
to heart is called pulmonary circulation.

Systemic circulation: The flow of blood from heart to body tissues and then from
body tissues to heart is called systemic circulation. - 3
Define heart beat and mention its normal rate in a healthy adult. -

Heartbeat: The alternating contractions (systole) and relaxation (diastole) of heart
chambers makes one heartbeat. The average human heart beats 70 times per
minute.
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Ans.

®
(i)

25.

Ans.

0]
(i)
(iii)
26.

Ans.

27,

Ans.

28.

Ans,

29.

Ans.

30.

Ans.

31.
Ans.

32.
Ans,

TR

(s2)
What are the phases of heartbeat? ,
Phases of heartbeat: A heartbeat has two phases .

Systole occurs when both .ventricles contract to pump the blood into pulmonary
arteries and aorta.

Diastole occurs immediately after systole when both atria relax so that blood enters

the atria. Contraction of the atria ﬁlls_ the ventricles.

[ 3.3 Blood Vessels )

Name the three main types of blood vessels and give one function of each

The blood vessels are:

Arteries: Carries blood away from the heart.

Veins: Carries blood towards the heart. :

Capillaries: Connects arteries and veins. : .

What is the structural difference between arteries and veins?

e Arteries are thick, elastic walls to withstand high pressure. :
e  Veins have thin walls and valves to prevent backflow. : N
Define lumen, ' ;

Lumen: The hollow mternal cav1ty of arteries in which blood flows in called
lumen.

What are caplllarles and why are they |mportant for the body? ;

Capillaries are the smallest blood vessels. They are thin-walled, tmy vessels,
connecting arteries and veins. - :

They allow exchange of oxygen, nutrients and wastes with body tlssues

Which layers are present in veins? *

The walls of veins are composed of three layers an inner layer of endothelium, a _
middle layer of smooth muscles and elastic tissues and an' outer layer of connective -

tissue.

. 3 4 Arterial and Venous System

Trace the path of aorta as it supplles blood to the lower body.

Oxygenated blood leaves the left ventricle via the aorta,

It passes through the thorax to become the dorsal aorta. ~
It branches into specific arteries i.e. the hepatic artery (liver), rcnal arteries
(kidneys) and finally divides into femoral arteries (legs).

Differentiate between Pulmonary and Systemic circulation in terms of veins.
Pulmonary veins: Two veins carry oxygenated blood from the lungs back to the
left atrium of the heart.

Systemmic veins: Major veins (Superior and lnferlor Vena Cava) carry
deoxygenated blood from the body tissues to the right atrium.

Differentiate between superior and inferipr vena cava. :

Superior Vena Cava: The superior vena cava formed by j Joining the veins from the
upper body, it collects blood from the head, shouldcrs and arms,

H
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Inferior Vena Cava: Inferior vena cava fonned by veins from the lower body. It
collects blood from legs and lower trunt. &

3.5 | Cardiovascular. Disorders’

33. Define Cardiovascular diseases.

. Ans. Cardiovascular diseases: The diseases that involve the heart or blood vessels are

collectively called cardiovascular diseases.

34. What happens in coronary heart diseases (CHD)? Write down its causes.

Ans. CHD: It is the narrowing or blockage of the coronary. arteries, which supply blood
to the heart muscles. :
Causes of CHD: High level of low- density lipoproteins in blood, h|gh blood
pressure, smoking, diabetes and sedentary lifestyles are the causes of CHD.

35. What are the risk factors and complications of coronary heart diseases?

Ans. Risk factors: Family history, high blood pressure, hlgh cholesterol levels and
lifestyle factors are the risk factors of CHD.
Complications: If left untreated, CHD can lead to more severe conditions, mcludmg
" myocardial infraction and heart failure.

36. What do you know about myocardial mfractlon"

Ans. "Myocardium" means heart muscles”.
"Infraction" means tissue death. The death of heart muscles is called myocardial

, ~ ’infraction: It is commonly known as heart attack.- It occurs when blood flow to a

" part of the heart muscle is blocked for a prolonged period, leading to death of heart
- muscles.
37. 'What is Angina Pectoris?
Ans. Angina Pectoris: Angina pectoris is chest pam or discomfort caused by reduced
blood flow to the heart muscles, typically due to coronary artery disease.
38. Write down any two harmful effects of smoking related to heart diseases.
Ans. Smoking adversely impacts heart healths:

. (1) Increased risk of blood clot formation: Smokmg increases the chances for blood

to clot by promoting platelet aggregation.
(ii) Elevated blood pressure: Smoking contributes to elevated blood pressure by
causing vasoconstriction.

' Exercise Questions (Solved)

A." Select the correct answers for the following questions.
1. Which component of blood is mainly responsible for carfying oxygen?

(a) White blood cells (b) Platelets (c) Red blood cells(d) Plasma
2. A person with low platelet count is likely to face difficulty in:

(2) Fighting infections (b) Breathing

(c) Clotting blood (d) Transporting oxygen
3. Which of the following layer is found in all blood vessels?

(a) Smooth muscle " (b) Endothelium

- m e (TR
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Kidneys remove extra water, salts and nitrogenous wastes from blood and make
urine. From each Kidney, a tube called ureter carries urine to the urmary bladder. The
A unnar) bladder temporarily- stores urine. The urethra is the tube that carries urine from
the urinary bladder to the outside.
" Kidneys are the major organs of urinary system. Renal arteries supply them blood
with metabolic wastes (e.g. urea, extra water and salts). Kidneys filter these wastes from
blood and then excrete then in the form of urine.

Structure of kidney:

External Structure: Kidney is surrounded by a tough tissue called renal capsule.
On the concave side of the kidney, there is a depression called hilus. It is-the point from
where renal artery enters in kidney and renal vein and ureter leave kidney.

Internal Structure: Internally, a kidney is
divided into two regions. The outer region is A
called renal cortex while the inner one is called | genstarery
renal medulla. There are many cone shaped areas | eqiven
in renal medulla, called renal pyramids. The base [ * -
of each pyramid faces the renal cortex while its
tip is in a cavity called renal pelvis. It extends to Ureter

Renal Cortex

Renal Capsule

Renal Medulla

Renal Pevis

Structure of kideny

Renal Pyramid |-

outside of kidneys and forms a ureter.

Q.3: Describe a structure of a nephron and draw a labelled diagram.
Ans. Nephron:

The functional unit of kidney are called nephron There are more than one million

nephrons in each kidney.
Renal Corpuscle

T )
Glomerulus Bowman’s
capsule

Arteriole Proximal

convoluted -
tubule

Distal
: convoluted ]|
tubule

3jngny jeuay

Loop of .
7 ~Henle .

Collecting
duct

The Structure of Nephron

. ®  Some water is reabsorbed from descending | @. Which particles are not filtered

[Ty mmaNi pioloY  Ces) 4’} 5%

Parts of nephron: A nephron consists of two parts:

(i) Renal corpuscle (i) Renal tubule

(i) Renal corpuscle: It is the first part of nephron and is composed of glomerulus and
.the Bowman's capsule.

Glomerulus: It is a network of capillaries.

Bowman's capsule: It is a cup-‘shaped structure around the glomerulus.

(i) Renal tubule: It is a long tube attached with the Bowman's capsule. It has three

parts:

(@) Proximal convoluted tubule

(b) Loop of Henle
(c) Distal convoluted tubule.

" The distal- convoluted tubule of many nephrons open in a single collecting duct.
Many collecting ducts join together and open into the renal pelvis.

Functioning of the kidney -

Q.4: Describe the process of pressure filtration and re-absorption in kldneys
Ans. Pressure filtration:

Blood enters kidney through a renal artery. The artery divides into many arterioles.
Each arteriole divides into the capillaries of glomerulus.

i When blood reaches glomerulus, its pressure is very hlgh So. many small
molecules (water. salts, glucose and urea etc.) move out of glomerulus. These materials
cnter Bowman's capsule. This step is called pressure filtration. The filtered material in-
Bowman's capsule is called glomerular filtrate. It is about 20% of the blood plasma that
enters the glomerulus.

Reabsorption: The glomerular filtrate moves to the next part of nephron i.e., renal tubule.
Many useful materials are reabsorbed from glomerular filtrate into the blood capillaries

“ surrounding the renal tubule.

® Large amount of water, nearly 100%, of glucose and amino acids, and most of the
salts are reabsorbed from proximal convoluted tube.

. limb of the loop of Henle. Large amounts of | through the glomerular capillaries?

salts are reabsorbed from ascending llmb of | Ans. Blood cells and proteins are not
. the loop of Henle. filtered through the glomerular

®  Some water is also reabsorbed from distal | capillaries because they are "EIat'VdY
convoluted tubule and collecting duct. larger in size.

Q.5: What is tubular secretion? How it helps in removing wastes from the bIood”

Ans. Tubular Secretion:

When useful materials are reabsorbed into blood some of the remaining wastes
present in blood are secreted from blood capillaries to renal tubule. It is an active
transport process and is called tubular secretion.

. After reabsorption and tubular secretion, the filtrate in the renal tubules is known as
urme Urine from all nephrons moves to the renal pelvis. From renal pelvis. urine moves

“to the urinary bladder-via ureters. Here it is stored. When the urinary bladder is filled.




(ETITITTY IMTIHANI BIOLOGY

urine is passed out through urethra. Aty
Bowman's Proximal Loop of Dlstal Collecting

capsule  tubule  Henle tubule duct
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¢ FILTRATION from blocd to nephron ‘; Q
REABSORPTION from nephron to blood \ /i -
.> p & = Urine towards
B SECRETION from blood to nephron iiatae
Functioning of kidney.

Q.6: How kidneys play its role in osmoregulation? :
Ans. Osmoregulation: -
Osmoregulation means the control of the amount of water accordmg to body s
needs. :
Role of kidneys in osmoregulation Kidneys are the main organs which work for
osmoregulation. They control the amount of water in blood. So, the amount of water in
other body fluids is also controlled.
. Diluted urine: If there is excess water in blood, more water is filtered from the
glomerulus's to Bowman's capsule. There is less reabsorption of water from renal tubule
to capillaries. In this way abundant dilute urine is produced and the amount of water in
blood is brought to normal.
Concentrated urine: If the amount of water in blood is less than normal, lcss water is
filtered from the glomerulus to Bowman's capsule. There is more reabsorption of water
from renal tubule to caplllanes

In this way, concentrated urine is produced and the water lS retained in blood.

m Dlsnrders ]} I(Jdney

Q.7: Write a comprehensive note on kidney stones descrlblng the causes,'

symptoms and treatments,
Ans. Kidney Stones:

Sometimes, the filtered minerals and salts (e.g., calcium oxalate calc:um and
ammonium phosphate, and uric acid etc.) gather in kidneys and make hard, crystalline
deposits. Such deposits cannot pass in urine and are called:kidney stones. Some stones
may leave kidneys and may be trapped in ureter or urinary bladder. '
Symptoms: Severe pain in kldney or lower abdomen, burning in urethra, frequenl
urination, foul-smelling urine, blood and pus in urine, nausea, vomiting, bloating.
Causes: Presence of more calcium oxalate, calcium and-ammonium phosphates in diet
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(green vegetables, fats, dairy products) extra amounts of vitamins C and Din dlet
reduced water intake, excess uric acid in blood, urinary tract infections, and alcohol
consumption.

Treatment: If Kidney stones are small in size, the patient is advnsed to drink plenty of
- water so that stones can pass through the urine.

Lithotripsy is another method for the removal of kidney stones. In lithotripsy,
non-electric shock waves are fired on kidney from outside. The waves hit the stones and
break them into smaller pieces, which pass out through urine.

Smaller pleces
of Stones

Shock-waves Stones
Lithotripsy
If stones are large and cannot pass easnly, the patient has to undergo surgery for the
removal of stones. .

0.8: Write down the symptoms and causes of kldney failure.

Ans: Kidney Failure:
Kidney failure is also known as renal failure.-"When one or both kidneys are not

" able ta perform their function (removing waste materials from blood aqd then passing

them out), the condition is called kidney failure."
Symptoms of kidney failure: Increase concentration of wastes in blood rise in
volume of body fluids, weight loss and blood in urine, swelling in legs, feet and face-are

. the symptoms of kidney failure. -

. Causes of kidney failure: Long-term diabetes mellitus and hypertenstion, dehydratlon

severe kidney infections, overuse of certain medicines (e.g nonsteroidal anti

mﬂammatory drugs-NSAIDs), large kidney stones, physical damage to k:dneys heart or

"liver failure are the causes of kidney failure.

- 0.9: Define dialysis and descnbe the processes ol perltoneal dialysis and
haemodialysis. ’

Ans. Dialysis: =~

: Dialysis is a method in which wastes are

extracted from blood by using a dialysis ﬂuxd

There are two methods of dialysis:

.. Haemodialysis 2.. ~ Peritoneal dialysis

‘1.~ Haemodialysis: In haemodialysis, the

patient's blood is pumped through a-machine |,

called dialyzer. The dialyzer contains long tubes.

, , Blood removed
/ ,from the body

o e . . . . Purified blood * dialysls fluld
Blood flows inside the tubes while dialysis fluid Folrimh s SIARAT
. Haemodlalysls

flows outside. Extra water and wastes move from



mmmnummomsv (12) Eisses

blood and enter the dialysis fluid. The purified blood is then returned back to the body

2. Peritoneal Dialysis: In this method, dialysis fluid is pumped into the peritoneal cavity
(the space around gut in abdomen). The walls of peritoneal cavity are lined with
peritoneal membrane. The wastes pass from the blood present in blood vessels of
peritoneal membrane into the dialysis fluid. After some time, the dialysis fluid is drained.

.| Dialysis

Pentonaal fluid

membrane
; Peritoneal
Blood cavity

vessel '

Wastes move S AT
frombloodto [/ - %
dialysis fluid

Used .
Dialysis fluid

Peritoneal Dlalysu

Q W'mch organization controlled organ transplantation in Punjab?
Ans. In Punjab. organ transp[antat:on is controlled by Punjab Human Organ Transplant |
Authority It ensures that peopie can have suitable lransplantatlon with safety and
quality.
Q.10: How kidney transplant is done?
Ans. Kidney transplantation:

Kidney transplantation is done for advanced treatinent of kidney failure.

Procedure: In this treatment. a healthy kidney from some donor is transplanted in

patient's body, along with damaged kidney. The donor of kidney may be a decreased
person or a living one. Living-donor may or may not be a relative of the patient. In all
cases, the donor's kidney is matched with the patient's immune system. When a matching
kldney is transplanted. it works normally in patient's body forten to ﬁﬂeen years. -

b= Objective Type Questions

_wm
Multiple Choice Questions prepared in the hght of new Examination Techniques
(_Knowledge, Understandmg, Applicatlon, Analytlcal & Conceptual)
—?-l=—u=:—=-=~ D e ——————————

Human Unnary System

1. Whatis the primary l‘unctlon of the urinary system?
(a) Digestion

(b) Regulation of internal environment
L=
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2.

10.
1L
12.

13.

14,

15.
16.

17.

18.

(c) Pumping blood (d) Oxygen transport

‘Which organs are responsible for removing extra water and nitrogenous
wastes? !

(a) Lungs (b) Kidneys (c) Liver (d) Heart

. The tube that carries urine from the kidney to the bladder is:

(a) Urethra * (b) Renal artery (c) Ureter (d) Hilus

Where is urine temporarily stored before being exereted?

(a) kidneys (b) Ureter (c) Urinary bladder (d) Renal capsule
Typical shape of a human kidney is: '

(a) Sphere-shaped (b) Bean-shaped ~~ (c) Cube-shaped (d) Cone-shaped
Where are the kidneys located in human body?

(a) ‘Thoracic cavity . (b) Pelvic cavity

(¢) Abdominal cavity (d) Cranial cavity

Approximate length of the human kidney is:

(a) 5em (b) 10cm . (c) 4cm (d) 15cm
Which vessels supplies the kidneys with blood?

(a) .Renal veins (b) Pulmonary arteries

(c) Renal arteries " (d) Hepatic portal vein

The tough tissue surrounding the kidney is known as:

(a) Renal capsule (b) cortex - (c) Hilus (d) Diaphragm

The outer region of the kidney is: . .

(a) Renal medulla (b) Renal cortex * (c) Renal pyramid (d) Nephrons
The functional units of kidneys are: : . ;

(a) Medulla -(b) ureter (c) Renal pelvis  (d) Nephrons
How many nephrons are present in each kidney?

’ (a) More than thousand (b) More than one million

(c) More than two million (d) More than three million.

A nephron consist of:

(a) Renal corpusclc (b) Renal tubule  (¢) Bothaandb  (d) Collecting duct
Renal corpuscle is composed of

(a) Glomerulus (b) Bowman's capsule

(c) Loop of henle el (d) Bothaandb

4.2 : - Functioning of Kidney
Whlch particles are not filtered -through the glomerular capillaries?
(a) Proteins (b) Bloed cells (c) Lipids - (d) A'and B both
Each arteriole divides into the:

(a) Arteries (b) tubules (c) Capillaries (d) Veins
Which blood vessel is responsible for bringing blood into the kidney for
filtration? - v

(a) Renal vein - (b) Renal artery '~ (c) Hepatic artery (d) Pulmonary vein
During the reabsorption process, where do the useful materials move to after

Jleaving the renal tubule? :
« (a) Glomerular capillaries (b) Bowman's capsule

(¢) The bladder (d) “Blood capillaries



=

ST

mm IMTIHANI BIOLOGY

20.

21.

23,
24.

25.
26.

27.

28.
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30.
31.
- 32.
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The primary substance, reabsorbed in‘the descending limb of the loop of

Henle:
(a) Proteins

(b) Urea

- (c) Some water (d) Salts

In which part of loop of Henle are large amount of salts rea
(a) Descending limb

(c¢) Glomerulus

Tubular secretion is an:
(a) Passive transport process
(c) Osmosis process

After reabsorption and tubular sccrenon, the filtrate in the renal tubule is

known as:
(a) Blood

(a) Glucose

(b) Urine -

(b) Salts

(b) Ascending llmb
(d) Renal pelvis

bsorbed?

(b) Active transport process

(d) None of these

" (c) Water

Main organ which work for osmoregulation:

(a) Liver

(b) Kidney

(c) Heart

If you drink a lot of water, your kidneys will produce:
(a) Concentrated urine

(c) No urine

Concentrated urine means there is:

(a) More water and
(c) No waste at all

less waste

(b) Diluted urine
(d) Salty urine

(d) Only pure water

Why does the kidney produce.concentrated urine?
(a) to get rid of extra water

(c) To make the bladder full faster -

4.3

What are kidneyr stones made of?

(a) Sugar and proteins
(c) Only excess water :
Which of the following salts is a common cause of kidney stones?
(a) sodium chloride

(c) Potassium

(a) Severe pain in lower abdomen

(c) Memory loss

(a). Vitamin A and B
(c) Vitamin K and A

In which technique non-electric shock waves are fired on kidney from outside.
(d) Dialysis

(a) Surgery

(b) Laser

(b) To save water-fo

Disorders of Kidney

(d) Blood cells

(b) Calcium oxalate

(c) Feaces  (d) Glomerular fillrate
Osmoregulation refers to the control of ; o) )
(d) Urea

()] Stomach

- (b) Less water and more waste

r'the body

(d) .To clean the renal artery-

(b). Deposi-tslof minerals and salts

(d) Magnesium sulfate
Which symptom is associated with kidney stones?

~ (b) Difficulty in breath_mg

(d) High hair growth
What is the major dietry cause of kidney stones? ‘
(a) Eating too much fruit
(c) Drinking too much water
Extra amount of which vitamins can contribute to stone formation.

(b) Vitamin C and D

- (b) Eating green vegetables and dalry products‘

(d) Lack of salt in food

(d) Vitamin E and B

(c)- Lithotripsy .
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When one or both kidneys are not able to perform their functlon, the
condition is called:
(a) Kidney stone (b) Lithotripsy (c) Dialysis v(d) Kidney failure
35. All are the causes of kidney failure except: 2
(a) Blood in urine (b) Swelling in lags (c) Weight loss (d) Headache
36. . A treatment in which wastes are extracted from blood is known as:

(a) Kidney transplant ~-(b) dialysis
(c) Lithotripsy (d) None of these
37. What is the name of the machine used to clean blood during Haemodna[ysns"
(a) Lithotripter (b) Peritoneal cavity(c) Dialyzer (d) Nephroscope
8. . In Punjab, which authority controls organ transplantation to ensure safety
" and quality?

(a) Punjab Medical Board
(b) Punjab Human organ Transplant Authority

(c) Kidney stones Relief centre (d) Dialysis Control Bureau

39.  Which of the following method is done for advanced treatment of kidney -
© failure?

(a) ‘Haemodialysis i . (b) Peritoneal Dialysis

(c) Lithotripsy - . (d) Kidney Transplantation
40. For how many years a transplanted kidney works normally?

(a) Five to ten years .~ (b) Ten to fifteen years

.(c) Three to four years L) F;ve to eight years
L (bys s caiZan i(b) 3. (© 4. (¢ 5 ‘(b 6. (c)
7. (b) 8. (¢ 9. (@ . 10. (b) 11. (d) - 12. (b)
13. (c) 14. (d) 15, (d) 16. (c) 17. (b) . 18. (d)
19. (c) 20. (b)  21. (b) 22, (b) 23. (c) 24. (b)
25. (b) ~ 26. (b)’ 27. (b) .28. (b) 29. (b).  30.(a)
3L (b) 32, (b) 33.. (c) - 34. '(d) 35. (d) 36. (d)
37. (c) 38. (b) 39. (d) . 40. (b)

Additional Short Questions //
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- Short Answer Questions prepared in the light of new Examinaion Techniques
{Kno

wledge, Understanding, Application, Analytical & Conceptual)
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Human urinary system

1. erte down the role. of human urinary system.

Ans. The human urinary system regulates the internal environment of body. It ensures
that waste products and, excess substances are removed from body

2.  Enlist the main parts of human urinary system. :

‘Ans. The human urinary system consists of a pair of kldneys, a pair of urcters a urinary
bladder and a urethra.
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3. Differentiate between ureter and urethra.

Ans. Ureter: Ureter carries urine from the kidneys.to the urinary bladder. . :

Urethra: Urethra is the tube that carries urine from the urinary bladder to the outside.

4. State two functions of the kidneys.

Ans. (i) Kidneys filter metabolic wastes from blood and remove extra water and salts,
(ii) - They maintain the body's internal fluid balance.

5. Why is the left kidney slightly higher than the right kidney?

Ans, The left kidney is slightly higher because the rlght kidney is pushed down a little by |
the large size of liver.

" 6. * Describe the shape and size of a human kldney.

Ans. Kidneys are bean-shaped organs having a concave and convex side. -
Each kidney is about 10cm long, Scm wide and 4cm thick.

7.  What is the hilus? Write its importance.

Ans. Hilus: On the concave side of kidney, there is a depressnon called hIIUS
It is the point from where renal artery enters in kidney and renal vein and ureter
leave kidney.

8. Differentiate between renal cortex and renal medulla:

Ans. Renal cortex: Renal cortex is the outer region of the kidney.

\

Renal medulla: Renal medulla is the inner region of the kidney containing renal |

pyramids. .
9.  Why nephron-is called the functional unit of kidney?

Ans. The functional units of kidneys are calied nephrons. They filter blood and form |

urine, so the kidney's function depends on nephron.

10. Name the major parts of the nephron.

Ans. A nephron consists of two major parts: :

(i) Renal corpuscle (ii) Renal tubule »

11. Differentiate between renal corpuscle and renal tubule.”

Ans. Renal corpuscle: It is the first port of the nephron where filtration of blood takes
place. *

® [t consists of Bowman's capsule and glomerulus.
Renal tubule: It is the second part of the nephron where reabsorption and |
secreation occur. ‘

® [t consists of proximal convoluted tubulc Loop of henle and distal convoluted
tubule.

12. Whatis glomerulus and Bowman's capsule? .

Ans. The glomerulus is a network of capillaries while the Bowman's capsule isa’|
cup-shaped structure around the glomerulus.

Functioning of the kidney

13. What do you know about glomerular filtrate? :

Ans. Glomerular filtrate: It is the fluid that is filtered from the blood into the Bowman's
capsule, It contains water, salts, glucose and urea etc.

14. How reabsorption takes place in kidney?

Ans. ® Large amount of ‘water, nearly 100% of glucose and amino acids and most of

LN
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Ans.

16.
Ans.

17.

-Ans.
-Bowman's capsule. There is. less reabsorption of water from renal tubule to

18.
Ans.

the salts are reabsorbed from proximal convoluted tube.

Some water is reabsorbed from ascending limb of loop of Henle.

Large amount of salts are reabsorbed from ascending limb of the loop of Henle.
Same water is also reabsorbed from distal convoluted tubule and collecting duct.

. What do you know about the process of tubular secreation?

Tubular secretion: When useful materials are reabsorbed into blood, some of the
remaining wastes present in blood are secreted from blood capillaries to renal
tubule. It is an active transport process and is called tubular secreation.

Define Osmoregulatlon

Osmoregulation: Osmoregulation i is the control of water and salts balance in the
body.

® It is mainly performed by the kidney's.

How excess water in the blood is controlled?

If there is excess.water in blood, more water is filtered from the glomerulus to

capi]laries In this way, abundant dilute urine is produced and the amount of water
in blood is brought to normal.

‘How less amount of water in blood is brought to-normal?

If the amount of water in blood is less than normal, less water is filtered from the
glomerulus to Bowman's capsule. There is more reabsorptlon of water from renal
tubule to caplllarles In this may, concentrated urine is produced and the water is

: preserved in blood. .

ETY
| Ans.

20.
Ans.

Tk

Ans

43 B Disorders of Kidney

How Iudney stones are formed?

Sometimes, the filtered minerals and salts e.g. calcium oxalate, calcium and
ammonium phosphate and uric acid etc.) gather on kidneys and make hard,
crystalline deposits. Such deposits cannot pass in urine and are called kidney
stones.

Write down some symptoms of kidney stones.

Severe pain in kidney or lower abdomen, burning in urethra, frequent. urination,
foul-smelling urine, blood and pus in urine are the symptoms of kidney stones.
Write down any two symptoms and causes of kidney failure.

Symptoms: Increases concentration of wastes in blood rise in volume of body fluid
and blood in urine are the symptoms.

Causes: Long-term diabetes mellitus and severe kldney mfectlons are the major causes

of kidney failure.
22. " Define dialysis write down the names s of its. two methods.
Ans. Dialysis: Dialysis is a treatment in which wastes are extracted from blood by usmg
. adialysis fluid.
Methods of dialysis: ; ‘
(i) Haemodialysis (i) Peritoneal Dialysis
23. How kidney transplantation takes place?
Ans. Kidney transplantation is done for advanced treatment of kidney failure. In thrs
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treatment, a healthy kidney from some donor is transplanted in patients body, along
with damaged kidney. The donor's kidney should be matched with the patient's
immune system. When a matching kidney is transplanted, it works normally in
patient's body for then to fifteen years.

Exercise Questions (Solved)

Select the correct answers for the following questions.
The process of regulating the amount of water in body fluid is called;
(@) Filtration (b) Reabsorption
(c) Tubular secretion (d) Osmoregulation
2. What happens in the proximal convoluted tubule of nephron?
(a) Blood is filtered by glomerulus
(b) Reabsorption of water and nutrients occurs
(c) Urine is stored
(d) Water is secreted into the bloodstream :
3. Which structure is responsible for filtering blood to produce urine?
(a) Nephron (b) Renal Pelvis (c) Ureter (d) Renal capsule
4.  Which structure in nephron is responsible for filtering blood?
(a) Loop of Henle (b) Glomerulus
(c) Proximal convoluted tubule (d) Distal convoluted tubule
5. In \r\:hic'h part of nephron, the reabsorption of nutrients occurs?
(a) Glomerulus (b) Proximal corivoluted tubule
(c) Loop of Henle (d) Distal convoluted tubule
6.  Which process in nephron involves the active transport of materlals from
blood into nephron?
(a) Filtration

(b) Reabsorption  (c) Secretion (d) Excretion

7.  Which is NOT present in the ﬁltrate entering the Bowman's capsule of

nephron?

(a) Water (b) Calcium ions  (c) Blood cells . (d) Urea
8.' In which procedure a machine is used to filter blood outside the body?

(a) Peritoneal dialysis (b) Hacmodialysis (c) Lithotripsy ~ (d) Renal surgery
9. What is the primary purpose of haemodialysis?

(a) To rehydrate the body (b) To replace lost nutrients

(c) To filter waste products from blood (d) To regulate blood pressuré
10. In peritoneal dialysis, what acts as the filtering membrane?

(a) Dialysis machine (b) Renal cortex

(c) Peritoneal membrane * (d) Renal tubules

| Answors
L. (d) 2. (b) 3. (@
6. (c) 7. () 8. (b

4. (b) 5. (b)
9. (c) 10. (c)
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B. Write short answers.

1. Enlist the-main parts of the human urinary system.

Ans. The human urinary system consists of a pair of kidneys, a pair of ureters, a urinary
bladder and a urethra.

2. Briefly describe how kidneys control the composition of blood.

Ans. Kidneys control the composition of blood by the following processes:

(i) Pressure filtration . (ii) Reabsorption (iii) Tubular Secretion

Kidneys control blood composition by first filtering water, salts and wastes from
blood in the glomerulus. Then the tubules reabsorb useful substances like glucose,
amino acids, water and needed salts back into the blood. Finally, they remove extra
wastes and ions through secreation and form urine.

3. Name the major parts of a nephron.

Ans. A nephron consists of two major parts:

(i) Renal corpuscle . (ii) Renal tubule

4. What materials in diet can cause kidney stones?

Ans. Presence of more calcium oxalate, calcium and ammonium phosphate in diet (green
vegetables, fats, dairy products) and extra amount of vitamin C and D in diet can
cause kidney stones. ' ;

5. - What do you mean. by lithotripsy?

_ " Ans. Lithotripsy: Lithotripsy is the method for removal of kidney stones. In lithotripsy,

non-electric shock waves are fired on kidney from outside. The waves hit the stone
. and break them into smaller pieces, which pass out through urine.

6. Define kidney failure. Name the treatments for kidney failure.

Ans. Kidney failure: When one or both kidneys are not able to perform their function
(removing waste materials from blood and then passing them out), the condition is
called kidney failure. .

Treatments for kidney failure:

Treatments for kidney failure are:
(i) Dialysis which may be Haemodnalysns and Peritoneal dialysis.
(ii)  Kidney Transplant.
7.  Differentiate between: )
"~ i.  Excretion and osmoregulation
ii. Renal cortex and renal medulla
ili. Renal corpuscle and renal tubule
iv. Pressure filtration and tubular secretion
v. Haemodialysis and peritoneal dialysis

i. Excretion and osmoregulation.

Ans. Excretion: Excreation is the removal of metabolic wastes such as urea, CO, and
extra salts from the body.

®  Its main organs are kidneys, lungs and skin.

Osmoregulation: Osmoregulation is the control of water and salts balance in the body.

®. Itis mainly performed by the kidneys.
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Ans

Ans.

Ans.

Ans.

o

Ans.
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Renal cortex and renal medulla.

Renal cortex: Renal cortex is the outer region of the kldney

Renal medulla: Renal medulla is the inner region of the kidney containing rena|
pyramids.

Renal corpuscle and renal tubule.

Renal corpuscle: It is the first part of the nephron where filtration of blood takes

place

It consists of Bowman's capsule and glomerulus.

Renal tubule It is the second part of the nephron where reabsorptlon and secretion
occur.

It consists of proximal convoluted tubule, Loop of henle and distal convoluted
tubule. .

Pressure filtration and tubular secretion.

Pressure filtration: Pressure filtration occurs in glomerulus. Blood is filtered-

under pressure into Bowman's capsule forming glomerular ﬁltrate [t'mainly
removes wastes, excess water and salts from blood.

Tubular secretion: It occurs in renal tubule. Extra ions are actively secreted from
blood into tubules. !
Haemodialysis and peritoneal dialysis.

® Haemodialysis: In haemodialysis, the patlents blood is pumped through a

machine called dialyzer.

Usually done 3-4 times a week.

Peritoneal dialysis: In peritoneal dialysis, blood is filtered inside the body through
the peritoneal membrane

Can be done continuously at home.

Label the parts of the diagrams (A) and (B):

o Bowman's
orne.mlus capsule
Renal Pyramid Aeliolc :
Distal convoluted
tubule
7
:
" Venule g Collecting
{g duct
2
N 3!
Loop of A\l
Henle y

: i ; (®)
Write answers in detail.

Write a note on the structure of kjdney.

. For answer see Q's 2

Describe the structure of a nebhron and draw a labelled diagram.
For answer see Q's 3

FeL LG },g.
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3. Describe the process of pressure filtration and re-absorption in kidneys.

Ans. For answer see Q's 4

4. What is tubular secrction? How it helps in the removing wastes from blood?

Ans. For answer'see Q's 5

5. . Write a comprehensive note on kidney stones descrlbmg the causes, symptoms
and treatments. e

Ans. For answer see Q's 7

6.  Write down the symptoms and causes of kldney fallure

‘Ans. For answer see Q's 8

7. . Define dialysis and describe the processes of peritoneal dialysis and
haemodialysis.

Ans. For answer see Q's 9

D. . Write answers in detail.
1. "Along with excretion, kidneys also play role in osmoregulation."” Comment
on this statement.

Ans. This statement is correct because kidneys not only remove wastes like urea and

excess salts (excrenon) but also maintain water and salt balance (osmoregulation) in
the body.
Osmoregulation is the maintenance of the balance of water and salts in body fluids.
Kidneys produce dilute urine when water is excess and concentrated' urine when
water is low, keeping the blood composition and internal environment stable.

2. How does the nephron ensure that essential nutrients are not lost in urine?

.. Ans, The nephron uses a process called selective reabsorption. As the filtrate travels

through proximal convoluted tubule, nearly all glucose, amino acids and essential
-salts are actively transported back into the surrounding peritubular capillaries thus
nephron ensures that essential nutrients stay in blood while wastes are excreted.

3. Why is long loop of Henle lmportant in-the balance of water and salts in
body? £

‘Ans. The long loop of henle creates a concentration gradient in the kldney medulla,

which allow the nephron to reabsorb more water and salts. This helps to produce
concentrated urine when the body needs to conserve water, maintaining the water
and salt balance in the body.

4.  How can chronic diseases like diabetes lead to kidney failure?

Ans. Chronic diseases like diabetes can damage the blood vessels in the kidneys,
reducing their ability to filter blood properly. Over time, this can lead to
accumulation of wastes, loss of kidney function and eventually kidney failure.

~ :
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Coordination ]

Students Learning Outcomes ‘
ﬂer Studying this chapter, students will be able to:

Describe the nervous system and lts role.

Discuss the central nervous system and peripheral nervous system.
Outline the types of neurons with diagrams.

Define a stimulus with examples.

State that nerve impulses are electrical signals that travel across neuron.

- Define and sketch synapses.

Introduce neurotransmitters.

Explain through sketching a diagram the involvement of the nervous system when a
person accidentally touches something painfully hot and withdraws their hands as a
reflex. ;

Explain the endocrine system. :

Identify the major endocrine glands and hormones with their functlons

=" Subjective Type Questions

Long Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & COnceptual)

Q.1: Define Goordination. Briefly explain the components of coordinated action. - -
Ans. Coordination: Coordination means integration among different parts of the body

and their response to stimuli in order to keep harmony with the environment.
Coordinated action: A coordinated action has five components:
(i) Stimulus (ii) Receptor (iii) Coordinator (iv) Effector (v) Response

Stimulus: Any change in external or internal enviornment, which ‘can initiate a |
|

response in the body is called a stimulus.
Examples: Touch, light, sound, heat, cold, pressure, infection etc are the stimuli.
Receptor: The organ, tissue or cell which receives [Q. Define Synapse.
stimuli is called the receptor. Receptors send the
messages of stimulus to coordinators.

Example: Ears are the receptors for the stimulus of sound.

two neurons and between a

called synapse.

Ans. The junction between | |

neuron and another cellis| |

Coordinator: A coordinator receives mformatlon from receptors and sends messages |

to particular organs for proper action,

Example: In‘nervous coordination, brain and spinal cord are coordmators [n
chemical coordination, endocrine glands are the coordinators,

Effectors: These are the parts of the body which receive coordmators message and
perform specific actions.

i
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In central nervous system which parts of
- neuron form gray and white matter?
Ans. In the Central Nervous System (CNS),
myelinated axons form the white matter,
-and the non-myelinated axons, dendrites
and cell bodies form the grey matter

TAOCeT;
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Example: In nervous coordination; muscles and glands are the effectors. While in
chemical coordination, different tissues of the body act as effectors.

o Response: A response is the action
performed by effectors, on receiving the | @ @ X
message from coordinator. !Rece!tor[[m)!coordinator [ﬂ[)! Effector ]
Example: Pulling our hand away from | @ ® :
something very hot is a response. (8{Response]

Neurons - The units ofNervous System

Q.2: Describe the structure ot a neuron and support your answer wnh a labeled
diagram. "

Ans. Neurons: Neuréns or nerve cells are the[q.

cells that transmit messages in the body in the

form of nerve impulses.

Nerve impulse: It is a wave of electrochemical

changes that travels across the membranes of]

neurons.

. “Structure of Neuron:

Major structural Components: A neuron consists of three major parts:
() Cellbody (ii) Dendrites (iii) ‘Axon

Cell body: The cell body contains the nucleus, other organelles and most of cytoplasm.

Dendrites: Small branches which project from the cell body are called dendrites. They
Transmit nerve impulse towards cell body.

Axon: Axon is a long branch from cell body. Its terminal end is further branched. Axon
transmits nerve impulses from cell body to other neurons, muscles or glands:

Node of
Ranvier

Nucleus

Dendrite

£ \ Schwann cell Myelin sheath
A Model Neuron (Molor) ;

Cells of neurons: Neurons are supported by specialized cells called neuroglia.

Example: Schwann cells are a type of neuroglia.

Myelin Sheaths: Schwan cells produce msu[atmg covering called myelin sheaths over the °

membrane of axons.

Myelinated and non-myelinated axons: Axons which are covered by myelin sheath are

called myelinated. The axons whlch are not covered with myelin sheath are called

non-myelinated.

Nodes of Ranwer The myelin sheath is interrupted at intervals by small gaps called nodes

of Ranvner
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Q.3: Explain briefly Synapse and Neurotransmitters.

‘9'(‘ oD'ii '/'Ei%

©)

Ans. Synapse and Neurotransmitlers: A synapse is a N Y’« oo
small gap between two neurons or between a neuron = b Meron 1

and an effector cell. When nerve impulse reaches the | 777 ’&\ r

end of a neuron, it cannot jump directly to the next s - {—Neurotansmiter

neuron or effector. Neurotransmitters are special

chemicals that help to carry messages across a synapse.
When a nerve impulse reaches the end of a

neuron, it releases neurotransmitters. They travel across m} Newran'

the synapse and attach to the next neuron or effector /( }\\\ §

cell. It helps the nerve impulse continue its journey. '

Examples of neurotransmitters include dopamine serotonin and acetylcholine

Q.4: What are the differences and similarities among the three types of neurons.

Ans. Similarities among all types of Neurons: :

(i)  All types of neurons have same basic structure i.c. dendrites, cell body and axons."

(ii) They are all designed to transmit electrical signals called nerve lmpulses

(iii) They all comminucate through synapses and neurotransmitters to- pass messages to
next cells.

(iv) All neurons are supported by specialized cells, called neuroglia.

Differences among the types of Neurons: - Q.

Define Ganglia.
(i) Sensory Neurons: They transmit nerve

o~

——

Ans. In certain parts of body, the cell
bodies of neurons form groups

impulses from receptors to the CNS (central
nervous system). .
Function: Detect stimuli.

. enveloped by membranes. The
groups of cell bodies are called
ganglia (Singular: ganghon)

|
4

(ii) Inter-neurons: These are present in brain and spinal cord-
Function: They receive impulse from sensory neurons and transmit them to motor |
neurons. ; .
(iii) Motor neurons: These neurons transmit nerve 1mpulses from inter-neurons to

Q.5: What are nerves? How different types of nerves are helpful in coordination and ’

effectors (muscle or glands).
Function: Causes response or action.

———a
Sensary neuron

Stimulus—Receptor

Response w— E":clor/J

Motor neuron

v

Types of Neuron

communication.

Ans. Nerve: A nerve is a collection of .axons that are enveloped by a covering of
connective tissue.

)

|
f
{
|

|
|
|
i
|
|
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Nerves arises from brain and spinal cord make the Peripheral Nervous System (PNS).

Types of Nerves:

(i)

(ii)

Sensory nerves: Sensory nerves contain the axons of sensory neurons only.
Motor nerves: Motor nerves contain the axons of motor neurons only.

(iii) Mixed nerves: Mixed nerves contam the axons ofsensory and motor neurons.

Q.6: Briefly describe the dIVISIOII of nervous system.
Ans. Divisions of the Nervous System:

I system i.e.,
peripheral nervous system (PNS). The CNS comprises

of brain and spinal cord. The PNS consists of nerves
that arise from brain and spinal cord and spread in

different parts of body.

supporting (neuroglial) cells.

Dnnsmns of the Nervous System’

There are two major components of nervous| .
central nervous system (CNS) and|’

PHS[NC'V:! "

T =
L

All these components are made of neurons and

"CNS and PNS

Q.7: Write the major functions of the forebrain, midbrain and hindbrain.

Ans. Brain: Brain is present inside cranium (Part of skull).

Meninges: Inside cranium, brain is covered by three layes of membranes. collectively
called meninges. Meninges protect the brain from harmful substances.

Ventricles: Brain contains fluid-filled cavities called
ventricles. The ventricles of brain are continuous with
the central canal of spinal cord. Fluid within ventricles
and central canal is called cerebrospinal fluid (CSF).

Major parts of brain: The brain can be divided into
three major parts: ‘ ;

0

(i)

(i)

Q. What is the weight of average
adult human brain?

Ans. The average adult human
brain weighs 1.4 kg, or about 2%
of total body weight. It contains
about 100 billion neurons.

(i) Forebrain = '(ii) Midbrain (iii) Hindbrain

Forebrain: It is the largest area of brain.

Cerebrum: Controls thinking, speaking, prob]em solving, intelligence, feelings.

learning and voluntary actions. :

Thalamus: Involved in pain perception and consciousness.

Hypothalamus: Regulates body temperature hunger, thlrst sleep and emotional

stress.

Midbrain: Mldbram connects the forebrain and hindbrain. Midbrain enables the

body to. make adjustments to movements. It is also responsible for sleep/wake,
+ alertness and temperature regulation,

Hindbrain: Hindbrain consists of medulla oblongata, cerebellum and pons.

Cerebellum: Coordinates balarice and muscle movement,

Medulla oblongata: Controls autonomic functions such as heartbeat, heartrate,

breathing and blood pressure. It also controls reflexes such as vomiting, coughing

sneezing.

Pons: Pons regulates alertness, sleep and wakefulness.

Q.8: Write a descriptive note on forebrain also explain its major parts.
Ans. Forebrain: It is the largest area of brain. Following are the major parts of this
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region:

(i) Cerebrum 2. Thalamus 3. Hypthalamus

1. Cerebrum: Cerebrum is the largest part of forebrain. A deep groove (longitudinal
tissue) divide the cerebrum into right and left cerebral hemispheres.
The upper layer of both hemispheres is highly folded and is called cerebral cortex.
It is made of grey matter (containing cell bodies and non-myelinated axons). The

material beneath cortex is white matter (containing myelinated axons). -
SIDE VIEWY OF CEREBRUM |

TOP VIEW OF CEREBRUM

_ Cerebral hemispheresand the 4 lobes
Each hemisphere is further divided into four lobes.
(i) Frontal lobe contains regions for problem solving, judgment, speaking and

movements. -
(ii) Parietal lobe has regions for language[0.  Howmessagesare received in brain?
and touch Ans. * Each hemlspher:| lEC:lVﬁS g\f(c)irmation from
: . : . the opposite side of the body and sends
(iii) Tempqral lobe contains regions which message to that side. For example, the
‘ deal with memory, learning, fellings and sensation of a touch on the right hand is
hearing. I received by the left hemisphere.

(iv) Occipital lobe has regions for vision and color perception.
Thalamus: Thalamus is a structure wrapped by the cerebrum.
Function: It conveys information coming from receptors to the cerebrum. Thalamus
is also involved in pain perception and consciousness. - _
Hypothalamus: It lies above midbrain and just below thalamus. In human, it is about
the size of an almond. :
Function: It regulates body temperature, hunger, thirst, sleep and emotional states.
It also controls the secretions of the major endocrine gland i.e. pituitary gland.

Q.9: Explain the structure and functions of the midbrain and hindbrain.

Ans. Midbrain: The midbrain is located between forebrain and hindbrain, So, it is a

" bridge between these two parts.

Function:

(i) Midbrain conveys information between forebrain and hindbrain.

(ii) It enables the body to make adjustments to movements.

(iii) It is responsible for sleep/wake, alertness and temperature regulation.

Hindbrain: Hindbrain consists of three parts. It controls all automatic body functions.

(i) - Medulla oblongata: It is on the top of the spinal cord. It transmits impulses between
spinal cord and the higher parts of brain. It controls autonomic functions such as
heartbeat, heart rate, breathing and blood pressure it also coritrols reflexes such as
vomiting, coughing and sneezing, -

S
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(ii) Cerebellum: It is behind medulla oblongata. It is the second largest part. Its surface

is highly folded.

Functions: It coordinates balance and muscle movements.

(ill) Pons: It is present on the top of medulla.

Functions:.It makes connection between the spinal cord and cerebellum and
between cerebrum and cerebellum. It also regulates alertness, sleep and

wakefulness.

(Skull)
Pituitary
gland

~ Pons

Forebrain
Cerebrum

Thalamus

Hypothalamus

Midbrain

Hindbraln
Cerebellum

Medulla
oblongata

Structure of Brain -

Q.10:Describe the sfructure of the spinal cord and draw its structural layout.

Ans. Spinal cord: Spinal cord is a tubular

bundle of nerves that starts from brain and |
"~ extends to lower back. It is located in

vertebral column. It is also covered by
meninges. : ;

Structure of spinal cord: The outer region of
spinal cord is made of white matter. The
central region is made of grey matter. It is

butterfly shaped and surrounds the central canal. Thirty one pairs of spinal nerves arise
from spinal cord. All the spinal nerves are mixed nerves because each contains axons of

both sensory and motor neurons.

Awon of Dorsal inter

Aronol  Venuvsl Gy virte
malef neuron root mJtter matter

Spi;lal Cord and Spinal Nerves

Dorsol root and ventral root: The dorsal root contains
sensory axons and a ganglion where cell bodies are
located. The ventral root contains axons of motor neurons.

Functions of spinal cord:

Q. Define brain stem. -

Ans. Medulla oblongata, pons,
and midbrain connect the rest of
brain to spinal cord. They are
collectively called brainstem.

() Spinal cord transmit impulses between brain and body parts.
(ii) It acts as a coordinating centre for some simple reflexes.
Q.11:Explain Peripheral Nervous system (PNS) including sensory and motor

pathways. :

Ans. Peripheral Nervous System (PNS): It is composed of nerves and their ganglia.
Hum.an has 12 pairs of cranial nerves and 31 pairs of spinal nerves.
Cranial and spinal nerves: Some cranial nerves are sensory, some are motor and some are
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mixed. All spinal nerves are mixed. Jction and happens in a following way.

SGHSOW:l}?‘ Motor Pzthways s o ONS. : petection: Skin receptors detect the stimulus [Q. DLfferentlate between voluntary an
ensory Pathway: Conducting impulses from receptors to of heat, industary actions.

Motor Pathway: Conducting impulses from CNS to effectors. Transmission: A sensory neuron sends a Ans. When a receptor is stimulated, it sends

; ) 5 ; information to the brain. The higher centres of
Systems of Motor Pathway: Motor Pathway has two systems. nerve impulse to an inter-neuron of spinal brain (regions of cerebrum) analyse the

(i) Somatic Nervous System (ii) Autonomic Nervous System cord. information and send messages for appropriate

() Somatic Nervous System: It controls conscious and voluntary actions. It includes all Relay: The interneuron transmits the nerve actions. Such actions are under our conscious
the motor neurons that are connected to skeletal muscles. impulses to motor neuron. | control and are called voluntary actions while

(i) Autonomic Nervous System: It consists of motor neurons that are connected to Execution: The motor neuron carries the | some regions of brain-control actions without any
cardiac muscles. smooth muscles and glands. It is generally without conscious nerve impulse to effector (muscle of arm). conscious co.ntrol. Such actions are called
control. Result: The effectors produces a response by | involuntary actions

Further division of Autonomic Nervous System:

Autonomic nervous system consists of:

contracting. So, our hand is pulled.
Reflex arc: Reflex arc. is the pathway of

Q.  What type of action is saliva secretion?

Ans. The secretion of saliva from salivary glands is
an involuntary action. When we start chewing food

®  Sympathetic Nervous System . @ Parasympathetic Nerous system neurons over which the nerve impulses | iy mouth, brain sends message to salivary glands

Sympathetic Nervous System: Sympathetic nervous system prepares body in emergency . travel during a reflex action. Using the above | to secrete saliva. It can also happen when we
situations. This is often called the "fight or flight" response. example the components identified are: smell, see or even imagine food.
¢ This system dilates pupils. speeds up heanbeal increases breathing: rate and inhibits Receplor: Skin receptors that detect the stimulus heat.

: digestion. : i Sensory neurons: Transmits the impulse to the interneuron of the spinal cord
Parasympathetic Nervous System: When there is no stress, parasympathetic nervous Inferneuron: Found within the spinal cord, it transmits the impulse from sensory neuron
system normalizes the activity of body. It is called "rest and digest" response. {5 (HBtOr Heliror. :

¥ It causes pupils to contract. promotes digestion and normalizes the rate of heartbeat.

: i i i to the eff ’
0.12:Draw the flow sheet dlagram of DIVISIOHS of Nervous System. Motor neuron: Carries the impulse from the spinal cord to the effectors

Etfector: The muscle that produces the physical response.

Ans.
L m Braln SPInT cord ' sends nervs: Ir::\::yh:!:c:‘l’r:tf-neumn \ (Dsun recaptors detect
System : ) the stimulus of heat !
Cranlal nerves . Spinal nerves :
S sensory pathway - Motor pathway ks SN
‘.{W}ul Somallc/'\wnemlc y | .b O] ¢ \M/\;f
Nervous nervous system ! nervous Sﬁtcm ’ Inter-neuron “ Moter neuron B AL
. .. Systsm (to skeletal muscles) . (tocardlac muscles, | : | transmits the nerve Impulse  carrles nerve Impulse  (5) SR
A smooth muscles and glands) p | RS to motor neuron to effector Effector (muscles of arm)
sy | } ' produces respanse ]]
g ! Reflex arc In a Reflex Action (hand In pulled away)
s aon . ceven vt - E , |
__________________________________ ' B 5.3 . _Endocrine System
| et} oy pmerieed : . 0Q.14: Briefly explain the Endocrine System.
eeeltoQMS 3 lwolunmryaclonsi || sttuations i} i ofbody ! ?. Ans. Endocrine System: It is the an other, system responsible for coordination in animals.
The Divislons of Nervous System ' The endocrine system consists of special endocrine glands which produce and secrete
Q.13:What is meant by reflex action? Describe an example of reflex action and |~ hormones. Hormones are the chemicals, released from endocrine gland, which regulate
identify reflex arc in this example ] | different body functions like growth, reproduction, and glucose level in blood etc.
Ans. Reflex Action: A reflex action is a quick, involuntary response in which brain is not | The endocrine glands do not have ducts to pour their hormones. That is why; they
involves. Reflex actions are controlled by a reflex arc, [ are also called ductless glands. Thev secrete hormones into blood which carries them to

Example: We pull our hand away from a hot flame without thinking about it. It is a reflex | different parts of the body..
—
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Q.15:State the hormones of pituitary gland and write their functions.
Ans. Pituitary Gland: It is small gland
present in the brain. It is suspended from
the hypothalamus by a short stalk. There
are two lobes of pituitary gland i.e.,
anterior lobe and posterior lobe.

OW = sl

Hormone.

. What do youknow about Naseer Soomro!
Ans. Naseer Soomro was once the tallest man in
Pakistan. He was born normal size, but developed
pituitary gland problem at the age of 10. His pituitary
gland produced excess amounts of the Growth

Hormones of Anterior Lobe of Pituitary:

(@

(ii)
(i)
(iv)

Growth hormone (GH) stimulates the growth

of muscle, bone and other tlssues

If growth hormone is produced more than normal, it results in extra growth in body,

This condition is called gigantism. On the other hand, if growth hormone is
produced less than normal, it results in Iess growth in body. This condition is

known as dwarfism.

Adreno-cortico-tropic hormone (ACTH) stimulates the adrenal cortex gland to

produce its hormones.

Thyroid-stimulating hormone (TSH) stimulates the thyroid gland to produce ns
hormone (thyroxine) which controls metabolism.
Luteinizing hormone (LH) is needed for the release of egg cells from ovary

(ovulation) in females. In males, it stimulates the testes to produce sex hormones.
Anterior lobe also produces follicle stimulating hormone (FSH) that i is involved i in

the reproductive system.

Hormones of Posterior Lobe of Pituitary:

The hypothalamus produces two hormones that are stored in the poster:or lobe of | -

pituitary gland. ,
Antidiuretic hormone (ADH), also called vasopressin, increases the reabsorption of

water from nephrons in kidneys. Hence control blood volume and blood pressure.

(i)

(i)  Oxytocin initiates contractions in uterus during childbirth. It also stimulates the flow

of milk during breast feeding.

Q.16:Describe thyroid gland which harmones are secreted by thyroid gland?
Ans. Thyroid gland: It is located near the lower part of the larynx. It secretes two

M

If thyroxin is less produced: If thyroxin is produced
less then the required amount, cellular metabolism
slows down. It results in lethargy, weight gain and
low heart rate. and low body temperature.

* cellular metabolism (glucose oxidation) for-

hormones:

Thyroxin: Thyroxin stimulates enzymes of

energy production. It increases basal
metabolic rate and produces heat.

Q.  What do you know about goiter?
Why goiter is now rare in Pakistan?

Ans. lodine is required for the production
of thyroxine. If a person lacks iodine in diet,
thyroid gland cannot make hormone. In
this condition, thyroid gland enlarges. This
disorderis called goitre. Goitre is not rare in
Pakistan because iodine is added to

commercially available table salt.. .

If more thyroxin is produced: If more thyroxin is produced than required, cellular
metabolism becomes faster. It results in weight loss; high blood pressure, high heart raté
and high body temperature.

(ii)  Calcitonin: Calcitonin stimulates the transfer of calcium jons from blood to boné

' . Ans. Dual nature of pancreas: Pancreas is unique

)
|
|

‘releases its hormones to prepare the body for “fight or

Y uampnnn TIORGOS m

where the ealcium ions can be used to generate bone tissue. In this way calcitonin
* acts to decrease blood calcium levels.
0.17:Write notes on adrenal glands.
Ans. Adrenal Glands: An adrenal gland is located above each kidney. Each adrenal gland
has an inner core, the medulla and an outer layer the cortex.

Adrenal gland parts:

(i) Inner core

(ii) Medulla (iii)Cortex

“Hormones of adrenal Medulla: Adrenal medulla produces two hormones

(i) Epinephrine (i) Nor-epinephrine
These hormones take part in emergency response of

sympathetic nervous system.
When a person is in emergency, the medulla

: Adrenal
medulla

Adrenal
cortex

flight" response. These hormones increase heart rate,
blood pressure, blood glucose level and blood flow to the
heart and lungs. They also stimulate enlargement of the
bronchioles and dilation of the pupils.

Parts of adrenal gland

Hormones of adrenal cortex: Adrenal cortex secrete two hormones:

(i) Cortisol: It promotes the production of glucose from proteins.

(i) Aldosterone: Aldosterone raises blood|[Q. Write about the production and
pressure and volume by stimulating salt and | deficiency of parathormone?
water retention by the kidneys. Ans. When there is more parathormone,

Q18. Write a note on Pancreas. more calcium is transferred from bones to
blood. So, the bones become weak. The

deficiency of parathormone results in
decereased blood calcium level. Itleads to
tetany (muscle twitching, cramps and
convulsions).

because it functions as two types of glands:
Exocrine glands: It is a part of digestive system,
where it plays the role of ducted (exocrine) gland
and secretes digestive enzymes.
Islets of Langerhens hormones:
Pancreas also has special cells called islets of Langerhans. These cells functlon as
an endocrine gland. They secerete two hormones:
(l) Insulin  (ii) Glucagon
() Insulin: Insulin lowers the blood glucose level by stlmulatmg body cells to store
glucose or use it for energy.
(ii) Glucagon: Glucagon stimulates release of glucose from liver into the blood stream.

0.19:What is Diabetes Mellifus? Describe its types and symptoms.

Ans. Diabetes Mellitus: In diabetes mellitus, the cells are unable to obtain glucose

. resulting in high blood glucose concentration.
- Type-1 Diabetes: In.type -1 diabetes mellitus, the pancreas does not produce
required insulin. Such patients are treated with daily injections of insulin.

—
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Type-2 Diabetes: In type-2 diabetes, insulin is
produced but the target cells do not respond to it.
This type of diabetes can be controlled through
exercise and diet. 3 3
Symptoms: In diabetes, excess glucose inhibits
water reabsorption by the kidneys, producing large
amounts of urine. It results in dehydration and can
cause kidney damage. Excess glucose may also
lead to imbalance in water and salt concentration in
body. The patients also experience loss of body
weight, weakening of muscles and tiredness. given here. -

concentration Test s performed?
Ans. Blood Glucose Concentration (BGC)

measured by this test It is used to diagnose
diabetes. Blood glucose may be measured
on a fasting basis (collected after an 8 to 10
hour fast), randomly. (anytime) and after a

Test: The amount of glucose in blood is

meal. The results of some BGC tests are | |

O )Y

Q. ' For what purpose b!ood glucose]

Q.20: Describe the endocrine role of the gonads in human body. (OR)
Which hormones are secreted by ovaries and testes?
Ans. Gonads: Gonads (ovaries in females and testes in males) are gamete. - producmg
organs. They also produce sex hormones.
Hormones secreted by ovaries: In females, the overies secrete hormones called estrogen
and progesterone. These hormones cause the release of egg from the ovary and regulate |
female secondary sex characteristics (e.g. development of breast). .
Hormones secreted by testes: In males, the testes secrete a group of sex hormones calied
androgens (e.g. testosterone). It regulates male secondary sex characteristics (e.g. growth |
of hair on face and coarseness of voice etc).
Q.21:Write down the summary of Major Endocrine glands and discuss thelr
functions in human body

_ Major Endocrine Glands and Their Fui_lﬂi(ﬁlﬁ :

Gland Hormone Functions :
Anterior lobe{Growth hormone _|Regulates development of muscles and bones
of pituitary |Adrenocorticotropic|Stimulates secretion of cortisol and aldosterone by
hormone the adrenal cortex
Thyroid stimulating|[Stimulates the thyroid gland to produce its
hormone hormone
, |Luteinizing |stimulates the ovary to release egg
_ : stimulates the testes to produce sex hormones
Posterior lobe |Antidiuretic hormonelincreases the reabsorption of water from nephrons
of Pituitary  [Oxytocin Initiates contractions in uterus during childbirth_
: Stimulates flow of milk from breasts e
Thyroid Thyroxine Stimulates enzymes of cellular metabolism = |
Calcitonin Decreases blood calcium concentration |
Parathyroid |Parathromone increases blood calcium concentration - ikl
Adrenal |Epinephrine Initiate body's response to stress and the "fi ght -or|
medulla Norepinephrine flight" response to danger
ﬁ:)c:::al g?;(;ml Promotes production of glucose from proteins__*
sterone Promotes salt and water retention by the kldﬂ)ﬂ
—
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[Pancreas Insulin Lowers the blood glucose level by stimulating
body cells to store glucose or use it ~
Glucagon Stimulates release of glucose from liver into blood
Ovaries Oestrogen and Cause the release of egg from the ovary and
Progesterone regulate female secondary sex characteristics
Testes Androgens Regulate male secondary sex characteristics
: (Testosterone)

10.

. (a) Muscle cells .

Muhlple Choice Questions prepured i thelig light'of new. Exal
: {(Knowledge, Understanding, Application; Analyt

e 5 e e >

Neurons:- The unit of nervous:system
What is the correct sequence of a coordinated action?

(a) Receptor = Stimuli — Coordinator — Response — Effector
(b) Stimulus — "Receptor = Coordinator = Effector — Response

(c) Coordinator = Stimulus = Receptor — Effector — Response

(d) Stimulus = Coordinator — Receptor — Response —> Effector

The example of stimuli is:

(a) Ear (b) Brain (c) Cold (d) Muscle

In chemical coordination, which of the following acts as a coordinator?
(a) The Brain (b) Spinal Cord .

(c) Muscles (d) Endocrine Glands

Which parts of thle body typically act as effectors in nervous coordination?
(a) Eyes and ears (b) Brain and spinal cord

(c) Muscles and glands (d) Sensory neurons

A coordinated action ends at: :

(a) Stimulus (b) Response

(c) Effectors (d) Coordinated action

The cells that transmit inessages in the body are known as:

(b) Red blood cells -(c) White blood cells (d) Nerve cells
A neuron consists of how many major parts?

(a) Two (b) Three , (c) Four (d) Five

Part of neuron which takes impulses towards cell body is called:

(@) Dendritess - (b) Axons (c) Ganglia. (d) Mylein sheath
The myelin sheath is formed by: : ‘
(a) Dendrites- ° (b) Axons

(c) Nodes of Ranvier (d)  Schwann cells
In central Nervous system (CNS) myelinated axons form:

(a) Grey malter  (b) White matter  (c) Neuroglia (d) Dendrites .
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11.

_ (a) Ganglia
12.
13.
14.

15.

16.
17.
18.
19.
20.

21.

22.

23.
24.

25S.

26.

27.

29.

.(a) Forebrain

Cos) PRSI m
Which of the following is the example of neurotransmltter"

(b) Axon (c) Dendrite (d) Dopamine
Which type of neurons transmit nerve impulses from receptors to the CNS?

(a) Inter-neurons (b) Motor neurons (c) Sensory neurons (d) -Mixed neurons |
Inter-neurons are present in:

(a) Brain (b) Spinal cord
The group of cell bodies are called:
(a) Schwann cells (b) Dendrites
Mixed nerves contain the axons of:
(a) Sensory neurons(b) Motor neurons (c) Inter-neurons

5.2 Divisions of the Nervous System

How many major components of nervous system are present in human body?
(a) Two (b) Three (c) Four (d) Infinite

All human activities are under the control of:

(a) Heart (b) Backbone. ~ (c) Stomach (d) Brain ‘
Inside cranium, brain is covered by three layers of membranes, collectively |
called: g “
(a) Dendrites (b) Meninges (c) Ventricles -(d) Cerebrum .
The largest part of Human Brain is: ‘ &

(c) Heart (d) Bothaandb
(c) Myelin sheath (d) Ganglia

(d) Bothaandb

(a) Forebrain (b) Midbrain . (c¢) Hind brain (d) Medulla ;
The weight of average adult human brain is: :
(a) lkg (b) 1.2kg (c) l.4kg (d) 1.6kg

How many neurons are present in an adult human brain?
(a) 10billion (b) 100 billion (c) 1 trillion

The largest part of forebrain is:

(a) Cerebrum (b) Thalamus

(c) Hypothalamus (d) Cerebral hemisphere

Which lobe of brain deals with memory, learning, feelings and hearang"

(a) Frontal lobe - (b) Parietal lobe (c) Temporal lobe (d) Occipital lobe

In humans hypothalamus is about the size of an:

(a) Date (b) Almond (c) Grain seed (d) walnut . ‘
Which part of brain is responsible for sleep/wake, alertness and temperature
regulation?

(d) 100 million

(b) Midbrain
This is not the part of the hmdbram
(a) Pons (b) Cerebellum

(c) Cerebrum (d) Medulla oblongata
Which part of brain is present on the top of medulla: LR
(a) Midbrain (b) Pons (c) Cerebrum (d) Thalamus

A tubular bundle of nerves that starts from brain and extends to lower back:
(a) Brain . (b) Back bone (c) Spinal Cord (d)Endocrine gland
The dorsal root of spinal cord contains: ;

(a) Sensoryaxons (b) Ganglion - (c) Motorneurons (d) Bothaandb

(c¢) Hindbrain (d) Thalamus
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31.

32.

33.

34.

35.

36.

37.

" 38.

39.
40.
41.

42!

43,

44,

45,

. (c) Oxytocin
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Ventral root contains axons of:

(a)’ Inter neurons  (b) Sensory neurons (c) Motor neurons (d) Mixed neurons
How many pairs of cranial nerves are present in humans?

(a) 10 (b)) 12 (c) 31 (d) 22
The number of spinal nerves in humans are:
(a) 24 pairs (b) 12 pairs (c) 31 pairs (d) 16 pairs

Somatic nervous system controls:
(a) Voluntary actions (b) Involuntary actions

(c) Bothaandb (d) None of these

Which system is activated during emergency situations to prepare the body
for action?

(a) - Parasympathic (b) Somatic (c) Sympathetic
Actions under our conscious control are analyzed by:
() The spinal cord only (b) The higher centers of brain

(c) The sympathetic nervous system :

(d) Motor neurons connected to smooth muscles

A pathway of neurons over which the nerve impulses travel during a reflex
action is called: ;

(a) Endocrine system
(c) Reflex arc
- 5.3

(d) Central

(b) Reflex action
(d) Autonomic nervous system

Endocrine System:

-Chemicals released from endocrine gland are:

(a) Mutants (b) Nutrients (d) Vitamins

The small gland present in brain is:

(a) Thyroid gland (b) Pituitary gland (c)" Adrenal gland (d) Pancreas

If growth hormone is produced more than normal the condition is called:

(a) Dwarfism (b) Cancer (c) Tuberclosis (d) Gigantism

Which hormone is responsible for the release of egg cells from ovary in

(c) Hormones

- females?

" (b) Thyroid stimulating hormone
(d) Growth hormone

(a) Adreno-cortico-trophic hormone
(¢) Luteinizing hormone
Antidiuretic hormone is also known as:
(a) Luteinizing hormone (b) Thyroxin

. (d) Vasopressin
Beneath the larynx in human neck, name of gland is:

(a) Parathyroid (b) Thyroid- (c) Adrenal
Hormone increasing the level of calcium ions in blood is:
(a). Adrenalin (b) Calcitonin " (c) Parathormone (d) Oxytocin
The hormone which decreases the level of calcium in blood: .
(a) Calcitonin (b) Thyroxin (c) Parathormone (d) Thyroid
Gland located above each kidney is:
(a) Parathyroid gland

(c) Thyoid gland

(d) Pancreas

(b) Adrenal gland
(d) Pituitary gland
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Islets of Langerhans was discovered in:

(a) 1769 (b) 1869 (c) 1896 (d) 1854
47. Which hormone is also called emergency hormone? X

(a) Insulin (b) Oxytocin (c) Calcitonin (d) Adrenalin
48. Insulin lowers: ‘ :

(a) Calcium level (b) Oxygen level (c) Blood glucose (d) lodine level
49. After 8-10 hours fast the normal blood glucose level is:

(a) 70to 99mg (b) 140to 160mg  (c) 100to 125 mg- (d) 140to 200mg .
50. Testes and ovaries are called: ; . ‘

(a) Glands (b) Gonads (c) Gametes (d) ‘Embryo
51. Male gonads are called: :

(a) Sperms (b) Eggs . (c)- Ovaries (d) Testes
52. Ovaries secrete hormone: : :

(a) Androgen (b) Testosterone  (c) Estrogen (d) Oxytocin .
53. Which hormone develops the male secondary sex characters?

(a) Testosterone  (b) Estrogen (c) Prog\.sterone (d) Insulin
1. (b) 2. () 3 (d) 4 () 5 (b ‘6. (b). 7. (b
8. (a) 9. (d 10. (b)) 1. d) 12. (c) - 13. (d) 14. (d)
15. -(d) 16. (a) 17. (d) 18. (b) 19. (a) 20. (c) 21. (b)
22. (a) 23. (c) 24. (b) 25. (b),. 26. (c) 27. (b) 28. (c)
29. (d) 30, () 31. (b) 32. (¢c) 33 .(a 34. (c) 35. (b)
36. (c) 37. (c) 38. (b)) 39. (d) 40. (c) 41. (d) 42. (b)
43, (c) 44. (a) 45. (b)- 46. (b) 47. (d) . 48. (c) 49. (a)
50. (b) 51. (d) 52. () 53. (a) ~
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// Additional Short Questions

D —

. Neurons - The unit of nervous system

sequence.

..A coordinated action has five components.
3. Coordinator 4. Effcctor 5.

1. Stimulus 2. Receptor
Differentiate between a receptor and an effector,

For example: Ears are the receptors for the stimulus of sound.

Effector: These are the parts of the body which receives coordinator's message and

perform specific actions.

> m—c— m—

Short Answer Questions prepared in the light of new Examintion Techmques

wledge, Understanding, Application, Analytical & Conceptual)
5.1

Response

- Receptor: The organ, tissue or cell which receives stimuli is called the receptor.

For example: In nervous coordination muscles and glands are the effectors

el S

—

Write down the names of the components of coordinated action wnth correct

f————
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3. Explain the role of a "ccordinator in both nervous and chemical coordination.

Ans.

A coordinator receives information from receptors and send messages to particular
organs for proper actions.

@ In nervous coordination brain and spinal cord are coordinators.

o In chemical coordination, endocrine glands are the coordinators.

4.  What is meant by response?

Ans. Response: A response is the action performed by effectors, on receiving the
message from coordinator.

. For example: Pulling our hand away from something very hot.

5§, What is coordination? Where coordination occurs?

Ans. Coordination: Coordination means integration among different parts of the body
and their response to stimuli in order to keep harmony with the environment.

- Coordination occurs in all multicellular organisms.

6. Differentiate between Nerve cells and nerve impulse.

Ans. Nerve cells: Neurons or nerve cells are the cells that transmit messages in the body
in the form of nerve impulse.
Nerve impulse: Nerve impulse is a wave of electrochemical changes that travel
across the membranes of neurons.

7. What are the major parts of neuron?

Ans. A neuron consists of three major parts i.e., cell body, dendrites and axons.

8. What is the function of myelin sheath in neuron?

Ans. Myelin sheath is an insulator so the membrane coated with this sheath does not

" conduct nerve impulse. In such a neuron impulses jump over the areas of myelin
~ going from node to node.

9. What are nodes of Ranvier?

Ans. Nodes of Ranvier: The myelin sheath is mterruptcd at intervals by small gaps
called nodes of Ranvier.

10. What do you know about synapse and neurotransmitter?

Ans. Synapse: A synapse is a small gap between two neurons or between a neuron and
an effector cell.
Neurotransmitter: Neurotrasmltters are special chemicals that help to carry
messages across a synapse.
Examples of neurotransmitters are dopamine and serotonin.

Dnnsmns of: the NNervous Svslem

11. How would you dlstmgulsh between central nervous system (CNS) and
peripheral nervous system (PNS)?

Ans. Central Nervous System (CNS): CNS comprises of brain and spinal cord.
Peripheral Nervous System (PNS): PNS consists of nerves that arise from brain

. and spinal cord and spread in different parts of body.
12, How brain is protected?
Ans, Brain is present inside cranium (part of skull). Inside cranium brain is covered by
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three layer of membranes collectively called meninges. Meninges protect the brain
from harmful substances.

13. Describe shortly about forebrain.

Ans. Forebrain is the largest part of brain. There are three major parts of forebrain.

(i) Cerebrum (ii) Thalamus (iii) Hypothalamus '
Forebrain is responsible for thinking, memory and reasoning. It receives sensory
information. It acts as coordinator.

14. Describe briefly the composition and location of cerebrospinal fluid (CSF).

Ans. The cerebrospinal fluid (CSF) is a fluid found within ventricles (fluid filled
cavities) of thebraih. These ventiricles are continuous with the central canal. CSF is

the specific fluid that fills both these brain cavities and the central canal of the

spinal cord.
15. Cerebral hemisphere is divided into how many lobes name them.
Ans. Each hemisphere is divided into four lobes.

(i) Frontal lobe (ii) Parietal lobe

(iii) Temporal lobe (iv) Occipital lobe
16. Write down the functions of frontal lobe and parietal lobe.

Ans. Frontal lobe: This lobe contains regions for problem solving. judgment, speaking

and movements.
Parietal lobe: Parietal lobe has regions for language and touch.
17. Discuss the functions of temporal lobe.
Ans. The temporal lobe contains regions which deal with memory, learning, feelings and
hearing. B
18. Write a short note on midbrain.
Ans. Midbrain: It is located between forebrain and hindbrain.
Function:
%  Midbrain enables the body to make adjustments to movements.
¥¢ ' It is responsible for sleep/wake, alertness and temperature regulation.

19. Differentiate medulla oblongata, cerebellum and pons on the basis of their |

functions.

Ans. Medulla oblongata: -

¥¢ [t transmits nerve impulses between spinal cord and higher parts of brain.

¥r It controls autonomic functions such as heartbeat, heart rate, breating and blood
pressure.

Cerebellum:

¥ It coordinates balance and muscle movements,

Pons:

¥¢ It regulates alertness, sleep and wakefulness.

20. Discuss a few lines about spinal cord.

Ans. Spinal cord: It is a tubular bundle of nerves that starts from brain and extends t
lower back. It is located in vertebral column. It is covered by meanings. It acts 35
coordinating centre for simple reflexes. It is butterfly shaped and surrounds th¢

BT
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central canal.

21. What do you know about the dorsal root and the ventral root of spinal cord?

. Ans. Dorsal root: The dorsal root contains sensory axons and a ganglion where cell

bodies are located.
Ventral root: Ventral root contains axons of motor neurons.
22. -Which pathways are followed by cranial and spinal nerves?
Ans. The cranial and spinal nerves make two pathways.
(i) Sensory Pathway (Conducting impulses from receptors to CNS)
(i) Motor Pathway (Conducting impulses from CNS to effectors)
23. How would you differentiate between sympathetic and parasympathetic

nervous system.
Ans.
Parasympathetic Nervous Svstem
Parasympathctic nervous system
normalizes the body activity.
It is often called "rest and digest".
It causes pupils to contract.
promotes digestion and normalizes
the rate of heartbeat.

Svmpathetic'Nervous System

Sympathetic Nervous system prepares

body in emergency situations.

It is often called "fight or flight."

This system dilates pupils, speeds up

heartbeat, increase breathing rate and

inhibits digestion.

24. Define reflex arc. .

Ans. Reflex arc: A reflex arc is the pathway of neurons over which the nerve impulses
travel during a reflex action. .,

25. - Draw a pathway of reflex action.

Sensory neuron
sends nerve impulse to Inter-neuron -

Ans.

Skin receptors detect
the stimulus of heat

® Motor neuron
carrles nerve impulse @ " - .
to effector Effector (muscles of arm) L)
produces response ol

{hand In pulled away)

®Inur-neuron
transmits the nerva Impulsa
to motor neuron

Raflex arc In a Reflex Action

9.3 :

26. What are hormones?

Ans. Hormones: Hormones are the chemicals, released from endocrine gland, which
regulate different body functions like growth, reproduction and glucose level in
blood etc. ) . .

27. Why endocrine glands are called ductless glands?

Ans. The endocrine glands do not have ducts to pour their hormones. That is why: they

Endocine System
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are called ductless glands.

28. Name the hormones secreted by anterior lobe of pituitary gland.

Ans. The anterior lobe of pituitary gland secretes:
(i) Growth Hormone (GH) (i) Adreno-cortico-trophic hormone (ACTH)
(iii) Thyroid stimulating hormone (TSH)
(iv) Luteinizing Hormone (LH)

29. Write any two effects of Growth hormone on human body.

Ans. Gigantism: If growth hormone is produced more than normal, it results in extra
growth in body. This condition is called gigantism.

Dwarfism: If growth hormone is less produced than normal it results in less growth
in body. This condition is known as dwarfism.

30. What is the role of Luteinizing hormone in human body?

Ans. Luteinizing hormone (LH): It is needed for the release of egg cells from. ovary
(ovulation) in females, In males, it stimulates the testes to produce sex hormones,

31. Which two hormones are secreated by hypothalamus? Write down their
functions.

Ans. The hypothalamus produces two hormones that are stored in posterior lobe of
pituitary gland.

(i) Antidiuretic hormone (ADH): It is also called vasopressin, it increases the
reabsorption of water from nephrons in kidneys.

(i) Oxytocin: It initiates contractions in uterus during childbirth. It also stimulate the
flow of milk during breast feeding.

32. Where thyroid gland is located?

Ans. Thyroid gland is located near the lower part of the larynx.

33. Which two hormones are secreted by thyroid gland?

Ans. Thyroid gland - secretes two hormones. (i) Thyroxin (ii) Clacnomn

34. State the role of calcitonin in human body.

Ans. Calcitonin stimulates the transfer of calcium ion from blood to bone, where the

- calcium ions can be used to generate bone tissue. In this way. calcitonin acts to
decrease blood calcium levels.

35. Describe the "fight and flight" response of the Adrenal medulla.

Ans. Adrenal medulla secretes epinephrine and non-epinephrine. The hormones take
part in emergency response of the sympathetic nervous system. When a person is in
emergency, the medulla releases its hormones to prepare the body for "fight or
flight" response. These hormones increase heart rate, blood pressure, blood glucose
level etc.

36. Write the function of insulin and glucagon.

Ans. Insulin: Insulin lowers the blood glucose level by stimulating body cells to store
glucose or use it for energy.

Glucagon: Glucagon stimulates release of glucose from liver into the bloodstream.

37. Differentiate between type-1 and type-2 diabetes.

Ans. Type-1 diabetes:

Y In this type, the pancreas does not produce required insulin,

ATCTTIT MTHANIBIOLOGY (10D ghedvie BT

¥¢ Such patients are treated with daily injections of insulin.

Type-z diabetes:

¥r In this type, insulin is produced but the target cells do not respond to it.

¥r This type of diabetes can be controlled through exercise and diet.

38. What are gonads? Write down the names of male and female gonads.

Ans. Gonads: Gonads are gamete-producing organs. They also produce sex hormones.
Testes are male gonads and ovaries are female gonads.

39, Name the hormones secreted by Ovaries and testes.

_ Ans. Hormones secreted by ovaries: Ovaries secrete hormones called estrogen and

progesterone.
Hormones secreted by testes: Testes secret a group of sex hormones called
androgens (e.g. testosterone).

C- 5 e :
= Exercise Questions (Solved)
‘A. Select the correct answers for the following questions.
1. Schwann cells are the supporting cells for neurons. They make:
~ (a) - Cell body (b) Axon (c) Myelin sheath  (d) Dendrites
2.  Which part of the brain controls balance while riding a bicycle?
(a) Cerebrum (b) Medulla (c) Cerebellum (d) Spinal cord

3. Which part of brain is responsible for sensations of temperature, hunger,
thirst, and sleep?

(a) Hypothalamus (b) Thalamus (c) Pons (d) Cerebellum
4. If a patient cannot remember things, which part of their brain may.be

affected?

(a) Cerebrum (b) Cerebellum  (c) Medulla (d) Spinal cord
5. During danger, which system activates quickly?

(@) Parasympathetic (b) Skeletal (c) Endocrine (d Sympéthetic
6. Why are reflex actions faster than normal actions?

(a) Brain processes them quickly (b) Brain is not involved

(c) Signals move slower  (d) They need thinking
7.  Which of these acts as exocrine as well as endocrine gland?

(a) Pituitary (b) Thyroid (c) Adrenal (d) Pancreas
8. The chemical messengers of the endocrine system are called;

(a) Neuro Transmitters (b) Hormones (c) Neurons (d) Enzymes
9. What could happen if hormone of parathyroid gland were missing?

(a) Low calcium levels (b) High blood sugar

() Weakmuscles " (d) Poor digestion

10, Which endocrine gland prepares the body for "fight or flight'" response?

(@) Thyroid (b) Pituitary (c) Adrenal (d) Pancreas
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4. (a) 5. (d)
9. (a) 10. (c)

[ assTony
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1. (©) 2. (¢)
6. (b) 7. (d)
B. Write short answers.

1. ‘Define stimulus with examples.
Ans.

3. (a)
8. (b)

response in the body is called a stimulus.
For example: Touch, light, sound, infection etc. are the stimuli.
2. Differentiate between sensory, motor, and inter-neurons.
Ans. Ans. Sensory neurons: Sensory neurons transmit nerve impulses from receptors to
the CNS.
Inter-neurons: Inter-neurons receive impulses from sensory neurons and transmit

them to motor neurons.

Motor neurons: Motor neurons transmit necve impulses from inter-neurons to -

effectors (muscles or glands).
3.  Define reflex action and the reflex arc. ;
Ans. Ans. Reflex action: Reflex actions are the quick involuntary response in which
brain is not involved.
Reflex arc: Reflex arc is the pathway of neurons over which the nerve impulses
travel during a reflex action. '
4. Differentiate between the following:
(a) Dendrite and axon
(c) Thalamus and Hypothalamus
(a) Dendrite and axon :
Dendrites: Small branches which project from the cell body are called dendrites.
They transmit nerve impulses towards cell body. '
Axon: Axon is a long branch from cell body. Its terminal end is further branched.
Axon transmits nerve impulses from cell body to other neurons, muscles and
glands.
Cerebrum and Cerebellum _
Cerebrum: Cerebrum is the largest part of forebrain
A deep groove divides the cerebrum into right and left cerebral hemispheres.
Cerebrum involves in problem solving, speaking, learning, hearing, vision and color
perception. :
Cerebellum:
¥ Itis the second largest part.
¥ Its surface is highly folded.
% Itcoordinates balance and muscle movements.

(c) Thalamus and Hypothalamus:
Ans. Thalamus: Thalamus is a structure wrapped by the cerebrum. It conveys
information coming from receptors to the cerebrum, Thalamus s also involved in
L —

(B) Cerebrum and Cerebellum

Ans.

(b)

X 5%

Stimulus: Any factor in external or internal environment, which can initiate a

Ans.
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pain perception and consciousness.

Hypothalamus: Hypothalamus lies above midbrain and just below thalamus. It
regulates body temperature, hunger, thirst, slecp and emotional states. It also
controls the secretions of pituitary gland.

5. Identify the diagram and labels the different parts.

Ans.

Dendrite

Myelin sheath  Schwann cell

Motor Neuron
6. Identify the following diagram, and locate the white matter, grey matter, three
types of neuron, and ganglia. : :

Axon of

White
matter

Axonof  Ventral
motor heuron root

Grey
matter

Spin_'al cord and spinal nerves

C.  Write answers in detail. : ;
l.  Describe the structure of a neuron and support your answer with a labelled
diagram. ‘
- Ans. For answer see Q's 02

—
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2.  What are the differences and similarities among the three types of neurons?
Ans. For answer see Q's 04 _
3. Write the major functions of the forebrain, midbrain, and hindbrain.
Ans. For answer see Q's 07 ' ‘
4.  What is meant by reflex action? Describe an example of reflex action anq |
identify the reflex arc in this example.
Ans. For answer see Q's 13
. 5. State the hormones of the pituitary gland and write their functions.
Ans. For answer see Q's 15
6.  Write notes on adrenal glands, pancreas, ovaries and testes.
Ans. Adrenal glands: For answer see Q 17
Pancreas: For answer see Q 18
Ovaries and testes: For answer see Q 20

D. Inquisitive questions

1. Why is the spinal cord important in reflex actions?

Ans. Spinal cord is important in Reflex actions because it works as a primary contro| |
centre for quick and automatic reflex responses. It allows for an immediate
response to a stimulus without waiting for the brain to process it. This significantly
reduces time and protect the body for injury such as pulling your hand away from
something hot.

2. Why is adrenaline called an "emergency hormone"?

Ans. Adrenalin (epinephrine) is released by the adrenal glands during emergency or
high-stress, "fight or flight" situations. It prepares the body for an emergency by
increasing heart rate, boosting blood flow to muscles and raising Eloo.d glucose
levels to provide an instant burst of energy. _

3. If pancreas releases too.much insulin, what happens to blood sugar?

Ans. If the pancreas releases to much insulin, the blood sugar level drops too low. This |
happens because insulin causes the body's cells to take up more glucose from the |
blood. When too much glucose is removed it leads to low blood sugar level
(hypoglycemia), which can cause weakness, dizziness or confusion.

4. If the medulla of a patient is injured, which function is most at risk? ' |

Ans. If the medulla is injured, the functions most at risk are involuntary activities suchas |
breathing, heartbeat and blood pressure control. The medulla controls these vital
functions, so damage to it can seriously affect breathing, heart rate and blood
pressure, It can be fatal.

——GOW%—; :

® Describe thc role of hormones in both male and fema[c sexual dcvelopment
@ Describe the process of gametogenesis and fertilization.
@ Identify, on diagrams of the parts of male reproductive system and describe their
* functions.
@ Identify, on dlagrams of the parts of female reproductive system and describe their
functions. ;
@ Explain AIDS as an example of sexually transmitted diseases.

- Long Questions prepured in the Ilghl of ne new Examination Techniques
{(Knowledge,; Understanding, Application, Analytical & Conceptual)
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Formatron of Gametes and Fertilization .

Q.1: (a) Define sexual reproduchon Briefly explain Gonads.
Ans. All organisms have the ability to produce new individual or their kind. Sexual
reproduction involves the joining (fusion) of male and female gametes.

. Formation of Gametes and fertilization: Animals have special organs i.e., gonads where

special cells called gametes are made. The gonads in male animals are called testes

(Singular: testis) where male gametes i.e., sperms are produced. The gonads in females

are called ovaries where female gametes i.e., egg cells or ova are produced.

(b) What is meant by gametogenesis? How they are formed?

Ans. The process of formation of gametes is called gametogenesis. It involves the cell
division meiosis. Meiosis results in a reduction of the number of chromosomes in
gametes to haploid (1 n) as compared to the dlplOLd (2n) number in other body cells

Q.2: Describe the process of spermatogenesis in detail.

Ans. Spermatogenesis: The process of formation of male gametes
konwn as sperms is called spermatogenesis.

Site of production: Spermatogenesis takes place w:thm the
seminiferous tubules located inside the testes.

Hormonal Control: This process is regulated by two hormones.

®  Follicle Stimulating Hormone (FSH): FSH is produced by the
anterior pituitary gland and along with testosterone stimulate Sperm
production.

A testis

® Testosterone: Testosterone is produced by testes.

—
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Stages of Spermatogenesis: The transformation form a diploid cell to mature

occurs in several distinct phases:
Primary Spermatocyte (2n): The process begins with diploid gamete mother cell.

sperms

Each secondary spermatocyte divides again during the second meiotic division,

This result in the formation of four haploid (In) cells called spermatids.

Maturation: In the final stage, the immature, non-motile spermatids undergo structura|

changes and maturation to become functional motile sperms.
| Meiosis-1 Melosls-Il 4]

o—<
.—< ®— éﬁg

spermatocyte . :
R Secondary e ”

spermatocytes Spermatids Sperms (1n)

. Spermatogenesis
Q.3: Discuss the process of Oogenesis. -

OR Write a note on formation of female gametes. | 2
Ans. Oogenesis: The formation of female gametes (egg /
or ovum) is called oogenesis.
Occurance: It occurs in ovary in a small, fluid-filled sac ;
called follicle. ’
Hormone responsible: Follicle stimulating hormone
released by the anterior of pituitary gland stimuiates the
formation of ovum in follicle. An ovary

Follicte

Ovary

Stages of Oogenesis:

o In follicle, there is a diploid gamete mother cell called primary oocyte.
e Itdivides by meiosis.

e  Asa result of first meiotic division, two haploid cells are produced The larger cell

is called secondary oocyte while the smaller cell is called first polar body.

and an egg.

1 B Melosis-| 1 Melosisi |

3 3
—<
Irst
@—r o,
Primary @
o @
Secondary

© oocyte Egg (1n)
" Oogenesis

In meiosis-I1, secondary oocyte produces two haploid cells i.e. a second polar body
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a.4: Define fertilization. Write dawn the steps followed by fertilization.

Ans. Fertilization: Fertilization means the fusion of male and female gametes to form a

new cell called zygote. In humans, fertilization occurs inside the body of female after the

release of egg cell from ovary i.e., ovulation. Fertilization occurs in the following steps:

(i) Sperms move towards the egg due to the chemlcal signals released by the egg. or
surrounding cells.

(ii) The acrosome, a cap-like structure on the head of the sperm, releases enzymes
which digest the egg's outer layers, allowing the sperm to reach the egg cell
membrane.

(iii) The sperm and egg cell membranes fuse. This fusion triggers reactions in egg. So,
the egg's outer layers become impermeable for more sperms.

(iv) After fusion of membranes, the sperm nucleus enters the egg.

(v) Both nuclei fuse to form a diploid zygote.
Sperms move towards the egg

Acrosome releases 4 ' Sperm
enzymes to break  “-. <
layers around the egg . Acrosome —=
S T ) /__\\‘
s iR Enzymes__,_.;. o
e e ] ; Egg The sperm and
1 e-@®
A ¢ 1
ff-v‘\ L4 Sperm
\ nucleus
Sperm nucleus enters the egg : \ -
J— : @y - — Ry
- Steps of fertilization

m Role of Hormanes in sexual development.
Q.5: Describe the role of hormones in male sexual development.

Ans. Hormones in Male Sexual Development:
Testosterene: It is: primarily produced by the testes. It initiates and regulates the
development of male secondary sexual characteristics during puberty. such as
deepening of the voice, growth of facial and body hair, and increased muscle mass.
It is also essential for spermatogenesis.

Follicle-Stimulating Hormone (FSH): In males, it is produced by the anterior
pituitary gland. It stimulates the testes to produce sperm.

Luteinizing Hormone (LH): It is produced by the anterior pituitary gland. It
stimulates the production of testosterone by the testes.

Gonadotropin-Releasing Hormone (GnRH): It is released by hypothalamus. It
stimulates the pituitary to release LH and FSH.

0

|
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Q.6: Describe the role of hormones in female sexual development.
Ans.

Q.7:

Ans.

Seminal vesicles: Two small glands behind the [Q. How many sperms produced in ont
bladder that produce a sugary fluid to nourish sperm. day?

Prostate gland: A walnut sized gland below the
bladder that adds protective fluid to the semen.

OIS m@m

|
z

Following hormones are involved in female sexual development. |
Osterogens: It is primarily produced by the ovaries. It initiates and regulates (p,|
development of female secondary sexual characteristics during puberty, such ;,5{
breast development, widening of the hips, and the onset of menstrual cycles. It alg|
regulates the female reproductive cycle. ‘
Progesterone: It is produced by the ovaries after ovulation. It prepares the uterus!
walls for implantation of fertilized egg. It maintains pregnancy by prevemmg‘
contractions of the uterus. 1
Follicle-Stimulating Hormone (FSH): It is released from anterior pituitary gland. In;!
females, it stimulates the growth of follicles, which contain the eggs. It alsoi;
stimulates the production of oestrogen.

Luteinizing Hormone (LH): In females, it triggers ovulation (the release of an eg
from the ovary) and stimulates the production of progesterone. ‘
Gonadotropin-Releasing Hormone (GnRH): In females, it stimulates the pituitary t
release LH and FSH.

6.3 Reproductwe Systems

Describe the iunctmns of the major parts of the male reproductive system.
Male Reproductive System: It consists of the following parts:

Testes: Pair of oval-shaped glands that
produce sperm and ‘the male hormone| vas
testosterone. el
Epididymis: A long, coiled tube attached to

AA-— Ureter

'
\ % #-— Seminal vesicle
Prostate — 3

each testis where sperm are stored and ﬂ::;n_

matured. Epldidymis ] ey
Vas deferens:A muscular tube that transports Penis —— o Testis
mature sperm from the epididymis to the :

urethra. Male Reproductive System

Ans. The average male produces around
1,500 sperm per second - that's ovef

“needles, transfusion of infected blood, and from an

100 million perday! -
Urethra: A tube inside the penis that carries semen and urine to the outside of ¢
body

Penis: An external organ that transfers sperm into female reproductive tract.

Q.8: Describe the functions of the major parts of the female reproductive system.
Ans. Female Reproductive System: It consists of the following main parts:

P
| .
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Ovaries: Pair of almond-shaped glands that produce eggs (ova) and hormones like
oestrogen and progesterone.

Fallopian Tubes: Two tubes that tran$port

eggs from the ovaries to the uterus.

" Fertilization occurs here.

" Uterus: A hollow, muscular organ where a
fertilized -egg implants and develops into a
foetus during pregnancy. |
Cervix: The lower, narrow part of the uterus.
Vagina: A muscular canal that connects the
cervix to the outside.

i e ey

6.4 [ Sexually Transmltted ‘Diseases

0.9: Explain AIDS as an example of sexually transmitted diseases.
Ans. Acquired Immunodeficiency Syndrome (AIDS): '

AIDS is a serious and life-threatening disease caused by the Human
Immunodeficiency Virus (HIV). HIV primarily attacks and weakens the body's immune
system, making it difficult to fight infections and certain cancers.

Causes: The HIV spreads mainly through[Q. Whatis the reason for increasing HIV
unprotected sexual contact, sharing of contaminated

cases in Pakistan?

Ans. In Pakistan, HIV cases are increasing,
particularly due to unsafe injections,
unregulated blood transfusions, and
lack of awareness among youth.

infected motherto her child during childbirth or
breastfeeding.

Signs and Symp!oms Early signs and symptoms are fever, fatigue, swollen lymph nodes,
and skin rashes. As the disease progresses, individuals become vulnerable to severe
infections, weight loss, chronic diarrhoea, pneumonia, and certain cancers.
Treatment: There is no cure for AIDS. Antiretroviral therapy (ART) can control the
virus, strengthen the immune system, and help patients live longer, healthier lives.
0.10: What are sexually transimtted discases? Explain.
Ans. Sexually transmitted diseases (STDs) are the infections which are primarily
transmitted through sexual contact. These diseases can be caused by bacteria, viruses, or
Parasites. STDs often affect the genital, urinary, and reproductive organs. Common STDs
include HIV/AIDS, syphilis, herpes etc. Many STDs can be asymptomatic, meaning
individuals may carry and spread the infection without showing signs.

If STDs are left untreated, they can lead to serious health complications such as
infertility, organ damage, and other infections.
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/ Multiple Choice Questians prepared in the light of new Examination Techniques |
(Knowledge, Understanding, Application, Analytical & Conceptual) |

‘Formation of Gametes and Fertilization_
1.  In gonads which specialized cells are formed?
(a) Somatic cells  (b) Sperms (c) Eggs (d) Gametes
2.  In which process joining of male and female gametes takes place?
(a) Asexual reproduction (b) Sexual Reproduction
(c) Fertilization (d) Budding
3. The process of formation of gametes in animals is known as:
(a) Fertilization  (b) Mitosis (c) Gametogenesis (d) Embryogenesis
4. The type of cell division responsible for reducing the number of chromosomes
in gametes to haploid (In) is:
(a) Mitosis (b) Binary Fission (c) Meiosis (d) Budding
5. In males, the specific organs where gametes are produced are called: _
(d) Follicles |

(a) Ovaries (b) Seminiferous tubules (c) Testes

6. Spermatogenesis occurs in: ‘
(a) Follicles (b) Seminiferous tubules
(c) Oocytes (d) Pituitary gland

7. Which hormone produced by the anterior pituitary gland, stimulates the
production of sperms?
(a) Testosterone (b) Insulin - ;
(c) Oestrogen (d) Follicle Stimulating Hormone (FSH)
8. How many haploid spermatids are formed from a single diploid primary
spermatocyte after Meiosis-I? '
(a) One (b) Two (c) Three
9. Which of the following cell is diploid (2n)? ,
(a) Secondary spermatocyte (b) Snermatid ’
(c) Primary oocyte (d) Second polar body ‘
The process of formation of female gametes (egg or ovum) is called:
(a) Spermatogenesis (b) Oogenesis (c) Fertilization (d) Ovulation
11. Oogenesis occurs in:
(a) Seminiferous tubules (b) Ovary (c) Bladder
12. Which gland release follicle stimulating hormone? ;
(a) Anterior lobe of pituitary gland (b) Posterior lobe of pituitary gland
(c) Adrenal gland (d) Thyroid gland
Primary oocyte divides by:
(a) Mitosis (b) Meiosis

(d) Four

10.

(d) Ureter

13.
(c) Budding (d) Binal’lff_{i"L
' |
| -
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14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24,

25,

26.

27,

28,

29,

[
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The immediate result of fusion of a male and a female gamete is:

(a) Embryo (b) Zygote (c) Ocyte (d) Ovulation

In humans, where does fertilization typically occurs?

(a) Outside the body (b) Inside the ovary

(c) Inside body of female (d) In the acrosome

What guides the sperm to move towards the cgg cell?

(a) Physical touch (b)Chemical signals (c) Gravity

A cap-like structure on the head of sperm is:

(a) Ovule (b) Ocyte (c) Zygote (d) Acrosome

The process of releasing an egg cell from the ovary is known as:

(a) Fertilization (b) Fusion (c) Digestion (d) Owvulation
XA Roleof Hormones|InSexual Development

Which hormone is primarily responsible for the development of male

secondary sexual characteristics such as deepening of the voice and facial hair?

(a) Follicle-stimulating hormone (b) Luteinizing Hormone

(c) Testosterone (d) Oecstrogen

What is the specific function of Luteinizing Hormone (LH) in the male

reproductive system?

(a) Stimulates the growth of body hair (b)Stimulates the production of testosterone

(c) Stimulates the testes (d) Initiates the deepening of voice

Which part of the brain releases Gonadotropin-Releasing Hormone (GnRH)?

(a) Pons (b) Cerebellum (c) Hypothalamus (d) Thalamus

Oestrogen is primarily produced by: ‘

(a) Pituitary gland (b) Ovaries (c) Hypothalamus (d) Uterus

Which hormone is responsible for the development of female secondary sexual

charatteristics? :

(a) Testosterone  (b) Oestrogen (c) Luteinizing hormone (d) Gonadotropin

is produced by the ovaries after ovulation.

(a) Follicle-Stimulating Hormone (b) 'Luteinizing Hormone

(c) Progesterone (d) Oestrogen

Function of Follicle stimulating Hormone (FSH): 4

(a) - Maitain pregnancy (b) Stimulate the production of oestrogen

(c) Stimulates the production of testosterone

(d) Prepares uterus walls for implantation

Which hormone stimulates the pituitary to release LH and FSH in females?

(a) Progesterone . (b) Oestrogen (c) Testosterone  (d) Gonadotropin

m - Reproductive Systems

How many sperms are produced by males per second?
(a) 1000 (b) 1200 (c) 1400 (d) 1500

(d) Temperature changes

*Following are the parts of male reproductive system except:

(a) Testes (b) Penis (c) Epididymis (d) Cervix
A long, coiled tube attached to each testis is known as:

(a) Vas deferns (b) Seminal vesicles(c) Epididymis (d) Urethra
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30.

31,

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Two small glands behind the bladder that produce a sugary fluid are:

(a) Prostate glands (b) Testes (c) Vasdeferens (d) Seminal vesicles
Which is an external organ that transfers sperm into female reproductive tract?

(a) Testes (b) Penis (c) Vagina (d) Ovaries

Pair of almond-shaped glands that produce egg (ora) and hormones are:"

(a) Cervix (b) Uterus (c) Ovaries (d) Testes

Where does fertilization typically occurs in the female reproductive system?

(a) Ovaries (b) Fallopian Tubes (c) Uterus (d) Vagina

Which organ is described as a hollow, muscular structure where a fertilized
egg implants and develops?

(a) Cervix (b) Fallopian tube (c) Ovary (d) Uterus

A muscular canal that connects the cervix to outside is:

(a) Penis (b) Cervix (c) Epididymis (d) Vagina

Sexually Transmitted Diseases -

What is the primary cause of spread of HIV?
(a) Coughing ~(b) Sexual contact
(c) Using public rest rooms (d) Insect bites

STDs can be caused by:

(a) Viruses (b) Bacteria (c) Parasites (d) All of these -

STDs often affect:

(a) Genital organs (b) Urinary organs (c) Reproductive organs (d) All of these

What is the significant factor in the increase of HIV causes in Pakistan?
(a) Lack of specialized hospitals (b) Genetic predispositions

(c) Unsafe injections (d) Over-consumptions of antlblotlcs
A serious and life threatefiing disease caused by HIV is:

(a) AIDS (b) Hepatitis (c) Cancer (d) Typhoid
HIV virus primarily attacks the: 44

(a) Digestive system (b) Respiratory system %
(c) Immune system " (d) Urinary system

All are causes of AIDS except:

(a) Unprotected sexual contact (b) Sharing contaminated needles
(c) Transfusion of infected blood (d) Allergens

The possible treatment of AIDS is:

(a) -Antibiotics (b) Vaccines (c)Medications (d)Antiretroviral therapy

[Answors.

. d 2 () 3 @ 4 (€ 5 (© 6 @® 7. (@

8. () . 9. (© 10. (b)) 1L () 12. (a3 13. (b) 14. (b)

15. (). 16. (b) 17. (d) 18. (d) 19. (c) 20. (b) 21. ()

22. (b) 23. (b)) 24. () 25 () 26 (d) 27. (d) 28. (d)

29. (0 30. (d) 3L,(b) 32 () 33 (b) 34. (d) 35 ()

33, (g) 37. (d 38 () 39 () 40. (@) 41. (¢) 42. (d)
-9 — ,
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Ans.

-Ans.

Ans.

Ans.

Ans,

Ans,

Aéld!tf f’ﬁ'&I[Short Questlons / /

Differentiate between sexual and asexual reproduction.

. Sexual .reproduction:- Sexual reproduction involves the joining (fusion) of malc

and female gametes.

The offspring show variation.

Asexual Reproduction: Asexual reproduction involves only one parent and no
gamete fusion.

The offsprings are genetically identical to the parents.

Name the gonads of males and females.

The gonads in males are called testes.

The gonads in females are called ovaries.

Define the process of gametogenesis.

Gametogenesis: The process of formation of gametes is called gametogeneSIs
Name the parts of testis and ovaries where the gamete formation takes place.
In testis: The process of gametes formation takes place in seminiferous tubules of
testis.

In ovaries: The formation of female gametes (egg or ovum) occurs in a small,
fluid-filled sac called a follicle.

How spermatids are formed?

In seminiferous tubules, the diploid gamete mother cells called primary
spermatocytes are present. Each primary spermatocytes divides by meiosis-l and
forms two haploid secondary spermatocytes. Each secondary spermatocﬂe divides
by meiosis-Il. In this way, four haploid spermatids are formed.

Which hormone stimulates the production of sperms?

Sperms production is stimulated by Follicle Stimulating Hormone (FSH) and
testosterone. : :

-What is a follicle and what is its role in oogenesis?
Ans,

Follicle: A follicle is a small, fluid-filled sac located in the ovary.

Role of follicle: It is the specific site where the diploid gamete mother cell (primary
oocyte) develops into an egg.

How does the division of primary oocyte d:ffer from that of a primary
spermatocyte?

A primary spermatocyte divides into four equal spermatids while the primary oocyte
undergoes unequal division. Menosns results in one large secondary oocyte and one
small polar body.

——
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What are the final products of Meiosis-II in the female reproductive system?

Ans. In meiosis-II secondary oocyte produces two haploid cells a second polar body anq |
an egg. : ‘

10. Define fertilization.. |

Ans. Fertilization: Fertilization means the fuswn of male and female gametes to form 3
new cell called zygote. :

11. What is the function of acrosome during fertilization?

Ans. The acrosome, a cap-like structure on the head of the sperm, releases enzymes
which digest the egg's outer layers, allowing the sperm to reach the egg cell
membrane. \ '

12. Write down the steps of fertilization.

Ans. Steps of fertilizations: Fertilization occurs in followmg steps

(i) Sperms move towards the egg. _ ‘

(ii) Acrosome releases enzymes to break layers around the egg. ;

(iii) The sperm and egg cell membranes fuse. , i

(iv) Sperm nucleus enters the egg. :

(v) The sperm and egg nuclei fuse.

XA rote of Hormones in Sexual Development

13. Discuss the role of testosterone in male sexual develpment. 5

Ans. Role of testosterone: Testosterone initiates and regulates the development of male |
secondary sexual characteristics during puberty. It is also essential' for
spermatogenesis.

14. Name the hormones which play their role in Male Sexual Development

Ans. Hormones in Male Sexual Development:

(i) Testosterone

(ii) Follicle-Stimulating Hormone (FSH)

(iii) Luteinizing Hormone (LH)

(iv) Gonadotropin-Releasing Hormone (GnRH)

15. State the function of follicle stimulating hormone and luteinizing hormone.

Ans. Follicle-Stimulating Hormone (FSH): FSH stimulates the testes to produce
sperm. \

Luteinizing Hormone (LH): It stimulates the production of testosterone by the testes.

16. Write down the function of Gonadotropin-Releasing Hormone (GnRH) in
females. .

Ans. Gonadotropin-Releasing Hormone stimulates the bituitary to release LH and.FSH-

: 6.3 Reproductive Systems
17. Name the parts of the male reproductive system.
Ans. Male reproductive system consists of following parts:
(i) Testes (ii) Epididymis ~ ~
(iv) Seminal vesicles (v) Prostate gland

(iii) Vas deferens '
(vi) Urethra = (vii) Penis

e Sk TN T,
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18. What do you know about Epididymis and Vas deferens?"

Ans. 'Epididymis: lt is a long coiled tube attached to each testis where sperm are stored
and matured.

vas deferens:A muscular tube that transports mature sperm from the Cpldld)’mls to the urethra.

19. What is prostate gland and urethra?

Ans. Prostate gland: It is a walnut sized gland below the bladder that adds protective
fluid to the semen.

Urethra:A tube inside the penis that carries semen and urine to the outside of the body.

20. Name the parts of the female reproductive system.

Ans. Female reproductive system consists of the following parts:
(i) Ovaries (ii) Fallopian tubes (jii) Uterus (iv) Cervix (v) Vagina

21. In which part of female reproductive system fertilization occurs?

Ans. Fertilization occurs in the fallopian tubes.

22. Define cervix.

Ans. Cervix is.the lower narrow part of the uterus

23. Write down the functions of ovaries and fallopian tubes.

Ans. Ovaries: Ovaries are pair of almond shaped glands that produces eggs (ova) and
hormones like oestrogen and progesterone.
Fallopian tubes: These are tubes that transports egg from the ovaries to the uterus.
Fertilization occurs here.

| 6.4 | SexuallyTransmitted!Diseases

24. What are sexually transmitted diseases? Write down their causes and effects.

Ans. Sexually. Transmitted Diseases: STDs are the infections which are primarily
transmitted through sexual contact.
Causes of STDs: These diseases can be caused by bacteria, viruses or parasites.
Effects of STDs: STDs often affect the genital, urinary and reproductive organs.

TS 108N

25, How STDs can be asymptomatlc"

Ans, STDs can be asymptomatic meaning individuals may carry and spread the infection
"~ without showing symptoms.

- 26. What happens if STDs are left untreated?

Ans, If STDs are left untreated, they can lead to serious health comphcatlons such as
 infertility, organ damage and other infections.

27. 'Which virus causes AIDS?

Ans, AIDS is caused by the Human Immunodeficiency Virus (HIV)

28. Describe two ways through which HIV can be transmitted?

Ans. HIV can be transmitted through unprotected sexual contact and sharing of

contaminated needles. :

29.. Discuss the signs and symptoms of AIDS.

Ans, Signs and Symptoms of AIDS: Signs and symptoms of AIDS are fever, fatigue,

swollen lymph nodes, weight loss, chronic diarrhoea, pneumonia and certain cancers.

30. How AIDS can be treated? -

. Auns. There is no cure for AIDS. Antiretroviral therapy (ART) can control the virus,

strengthen the immune system and help patients live longer, healthier lives.
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A. Select the correct answers for the following questions.
‘1. In which part of the body oogenesis takes place? '
a) Oviduct b) Ovary ¢) Uterus d) Fallopian tube
2. Which of the following is NOT a part of the male reproductive system?
-a). Testes ~ b) Uterus ' c) Epldldymls d) Prostate gland
3. Which hormone directly tnggers ovulation?
a) Oestrogen b) Progesterone
¢) Luteinizing hormone (LH) d) Follicle-stimulating hormone (FSH)
4. Which hormone is responsible for the development of male secondary sexua|
characteristics?
a) FSH b) Qestrogen
5. - What is the function of acrosome?
a) Guides the sperm towards egg cell
b) Releases enzymes that help sperm penetrate the egg's outer layers
c) Activates the egg for fertilization
d) Helps in the fusion of sperm and egg nuclei
6. What is the function of the Fallopian tubes?-
a) Site of fertilization b) Storage of eggs
c) Secretion of oestrogen d) Transport of sperm to testes
7. Which hormone is primarily responsible for the development of female
secondary sexual characteristics?

c) Testosterone d) LH

: a) Oestrogen b) Testosterone c) Progesterone  d) FSH
1:2(b) - 2..:.(b) 3. (0 4.  (c) 5..() 6. (@) 7. (a)
B. Write short answers. :
1. Complete the chart of O |

spermatogenesis by mentioning the
names of cells and number of - *
chromosomes (2n or 1 n). - @)

e :O—C_'ﬂ

Ans. s -1 Melosls-| | Melosisll ]
® & :—- =
Primary
spermatocyte @
5 Secondary
spermatocytes .7
Sperm:llds ___Sperms (1n)

rmatogenesi
SP? genesis i ; SO

: np el
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Complete the chart of oogenesis by
.mentioning the names of cells and
number of chromosomes (2n or 1 n). @)

2.

Ans.

KX

Ans.

- Ans.

Ans.

COME 5 o510

Q —=spem
O :O —— Sperm
s o

|5 Melosls-| | Melosis-t |

—<

First Second
@ polar body ./ polar body
Primary . __<

Oocyte
Secondary .
oocyte Egg (1n)
Oogenesis

Name the parts of the testis and ovary where gamete formation takes place.
In testis: The process of gametes formation takes place in seminiferous tubules of

testis. .

In ovaries: The formation of.female gamctes (egg or ovum) occurs in a small,
fluid-filled sac called a follicle.

What happens to the egg after it is !'eleased from the ovary?

After the egg is released from the ovary, it enters the fallopian tube, where it may
be fertilized by a sperm. If it is not fertilized, the egg breaks down and is removed
from the body during mensturation.

" Compare spermatogenesis and oogenesis in terms of the number of gametes

produced. :
Spermatogenesis produces four functional sperms from one parent cell.
Oogonium produces only one functional ovum (egg) and three polar bodies from

- one parent cell.

Ans.

Ans,

Describe two major ways through which HIV can be transmltted

HIV can be transmitted through unprotected sexual contact and sharmg of
contaminated needles.

Differentiate between;

i.  QOestrogen and progesterone ii.
iii. Spermatocyte and oocyte

i.  Oestrogen and progesterone:
Osterogen: Oestrogen produced mainly by the follicles in the ovary.

It regulates the development of secondary scxua] charactefistics during puberty.
It regulates the female reproductive cycle.

Spermatogenesis and oogenesis
‘ :

Progesterone: It is produced mainly by the ovaries after ovulation.

. It prepares the uterus walls for implantation of fertilized egg.

It maintains pregnancy by preventing-contractions of the uterus.
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ii. Spermatogenesis and oogenesis:

Spermatogenesis: The formation of male gametes (sperms) is calleg

spermatogenesis.

Oogenesis: The formation of female gametes (egg or ovum) is called oogenesis.
iii. Spermatocyte and oocyte:

Spermatocyte: Spermatocyte is a male rcproductlve cell formed during

spermatogenes is. It develops into sperm.
QOocyte: Oocyte is female reproductive cell formed durmg oogenesis. It develops

into an egg.

C. Write answers in detail.

1. Describe the role of hormones in male sexual development.

Ans. For answer See Question. No. 5

2. Describe the role of hormones in female sexual development.

Ans. For answer See Question. No. 6

3. Describe the process of spermatogenesis.

Ans. For answer See Question. No. 2

4.  Describe the functions of the major parts of male reproductive system

Ans. For answer See Questjon. No. 7 .

5. Describe the functions of the parts of female reproductlve system

Ans. For answer See Question. No. 8

6.  Explain AIDS as an example of sexually transmitted diseases.

Ans. For answer See Question. No. 9 .

D. Inquisitive Questions

1.  Why only one egg is usually produced from one primary oocyte?

Ans, Only one cell is produced because during oogenesis the cytoplasm divides
~unequally, forming one large ovum and three small polar bodies.
The ovum keeps most of the cytoplasm so it has enough nutrients for early embryo
development, while the polar bodies do not develop further. _

2. How does the structure of a sperm cell relate to its function? Y

Ans. Head: Head contains the nucleus with 23 chromosomes and an acrosome that
releases enzymes to helps the sperm to penetrate the egg.
Middle piece: It has many mitochondria to provide energy for movement.
Tail (flagellum): It helps the sperm to swim towards the egg.

3. What steps can individuals take to prevent HIV transmission?

Ans. A individual should:fo

®  Use safe-sexual practices -

®  Using sterile needles, avoid sharing needles. ,

®  Get tested and encourage partners or family members to get tested when needed.

®  Follow medical advice and safety guidlines. :

®  Pregnant women living with HIV can take specific medxcatlon
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Inheritance

CHAPTER

e  Sketch the structure of chromosomes.
e Define genotype and phenotype, allele, homozygous, heterozygous, dominant,
recessive ‘
e [llustrate Mendelian inheritance laws through monohybrid and dihybrid cross.
" Qutline function of DNA as carrier of hereditary information
e  Describe briefly the structure of RNA as single stranded macromolecule made of
_ nucleotides with nitrogenous base overhangs.
¢  Outline the function of RNA as aid in converting hereditary information into useful

proteins.
e Outline how mformatlon in the DNA is converted to information on RNA and then

into proteins.

Subjective Type Questions

Long/Questions prepared_in‘the lightiof new!Examination Techniques ™ =
(Knowledge, Understanding; Application; Analytical & Conceptual)

——————————— e e e T )

Q.1: Breifly explain Inheritance. Where does the information stored within a cell?
Ans. An organism is made up of many structural and | Every cell in the body contains the
behavioural characteristics. Organisms are able to | instructions for making characteristics.
pass these characteristics to their offspring. Offspring | Inside the cells, this information is
present in long molecules of
get some characteristics from each parent. They also Deoxyribonucleic acid (DNA). The cells
get characteristics which are not present in their | yse the information in their DNA to
parents. The process by which characteristics are | produce particular proteins. The
transferred from parents to offspring is called | proteins made by a cell determine its
inheritance or heredity. ; characteristics.
Q2. Write a note on the structure and composition of chromosome
Ans. Chromatin:
¢ In eukaryotes, chromosomes are made up of thread-like material called chromatin.
e  Chromatin consists of DNA and histone proteins.
¢  Inchromatin, a long molecule of DNA is wrapped around the bundles of histones.
Structural changes: When a cell is not dividing, chromatin appears as fine, thin threads,
scattered in the nucleus. During cell lelSlon, chromatin coils and makes compact
structures of chromosomes.

~Structureiof Chromosome :
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Anatomy of Chromosome:
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e A chromosome is rod-shaped and consists of two identical halves. Each half qp

chromosome is called a chromatid.
e  The two chromatids of a chromosome are attached at a point called centromcre.
° The centromere holds the two chromatids |Q. What does it mean for a body celf
together until they separate during cell division. ko to b:l?it[;ul:icde(llzsnt}:?t s
Chromosome in Proknryotcs: _Thc prokary otc‘s have A" 'a species hava constant nuriber g'
only one chromosome which is made of a circular RIS
DNA molecule. It is not bound by a.nuclear envelop |,

The body cells are diploid (2n). 1t
and is present in cytoplasm. means that the chromosomes are in

pairs (homologous chromosomes).
Q. How DNA ensures that daughter
cellsreceive the correct information?
Ans. Before cell division, the DNA
makes a copy of itself. In this way,
chromatids are formed.-When the
cell divides, -each daughter cel|
- receives one chromatid from each
chromosome.
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Q.3: Compare DNA and RNA on the aS|s of thenr structure. _
Ans. DNA: : :

Deoxyribonucleic acid is a double-stranded, helical
molecule. Each nucleotide of DNA is made of a deoxyribose
sugar, a phosphate group and a nitrogenous base (adenine,
thymine, cytosine or guanine). The two strands are held
together by base pairing (A with T, and C with G)

RHA: RNA is single-stranded .chain of nucleotides. Its
nucleotide have a sugar called ribose, a phosphate group and
nitrogenous base (adenine, uracil, cytosine and guanine)

helix of
-sugar and (@S
phosphate QGP

RNA and DNA

Q4. Describe how DNA and RNA take part in the synthems of a protein.

Ans: Functioning of DNA and RNA: :

Gene: A gene is a segment of DNA that has the information for making a particular
protein. The f'ollowmg processes occur for making a protems according to the
information present in a gene:

() The segment of DNA (gene) acts as a template A type of RNA, called messenger
RNA (mRNA), is synthesised according to this template. In this way, DNA transfers the
information to mRNA. This process is called transcription. mRNA acts as ald in
converting information into proteins. .

L]

s called translation.
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(i) The mRNA moves out into the cytoplasm. Here,
ribosome attaches with mRNA. The ribosome joins
amino acids according to the information present on
mRNA. In this way, a protein is produced. This process

MANA ~———= Protein

This concept of the working of a gene is called
central dogma and is symbolized as;
05. Discuss the relationship between Gene and allele. ;
Ans. Gene: A gene is a segment of DNA that contains Proeein
the information for a hereditary character. For example, | Working of a gene (central dogma)
the gene for eye colour, gene for earlobe shape, and gene for the hair texture. Genes are
located on chromosomes. The locations or positions of genes on chromosomes are known as
loci (singular locus). Like chromosomes, genes are also in pairs.
Allel: The alternate (different) forms of a gene are called its alleles.

The pair of genes on homologous chromosomes may not contain identical genes.
The homologous chromosomes may have different forms of the same gene. For example,
the gene of hair colour can have two alleles. One allele makes hair pigments while the
other does not make pigments.
0.6: What is Genotype? Describe its types.
Ans. Genotype: The combination of the alleles is called genotype.
Homozygous genotype: The genotype, in which both alleles are same is called homozygous.
Heterozygous genotype: The genotype in which both alleles are different, is called heterozygous.
Homozygous example: =

When both alleles of the eye colour gene are similar, the genotype is homozygous.
Heterozygous example: The alleles of the ear shape gene make different characteristics.
One allele makes free earlobe while the other allele makes attached earlobe. It means

 that the genotype for ear shape is heterozygous.

Eye colour Hair shape Ear shape

Eye calour Hair shape Ear shape

X QL..-L'/I—\l
TSN

Hair shape Ear shape

m A

Genes on a chromosome

Eye colour
Genes on homologous chromosomes

S Brown Straight Freelobe °~ .- <

AR
S N\
=R

Brown Straight Attached Jlobe

Alleles and genotype

o Alleles of eye colour gene are
similar (homozygous).

o Alleles of hair shape gene are
similar (homozygous).

o Alleles of ear shape gene are
different (heterozygous).
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Q.7: Define phenotype. Write down the difference hetween dominant and recessiyg |
alleles.

izt Al wsslo g

|
|

Ans. Phenotype: The obscr\'ablc outcome of genotype, in the form of characteristic, jg |

called phenotype.
- Ditference: :
@) In the heterozygous genotype one allele may mask the working of the other alle]e,
Such an allele is called the dominant allele.
(i) The allele which is masked (not expressed) is called recessive allele.
(ii) Dominant alleles are expressed by Capital letters the recessive alleles are expressed

by lowercase letters.
(i Tn the pair Tt, the dominant alleles T is responsible for tall plant the recessive allele
tis for dwarf plant.

Mendel's Law of Inheritance

Q8. Why Mendel choose pea plants for his genetic experiment?

Ans. Gregor Mendel was an Austrian monk, working in }xlonastery From 1856 to 1863,
he performed experiments on garden pea. The results of these experiments cleared the
views of heredity.

Flower | Seed | Seed Pod - Flower Plant

colour | colour| shape shape position height
Character @ @
1 - /‘n
A\

Purple | Yellow | Round Axlat ~ Tall

Character 0 @ 2 %

2
s Short
White Green |Wrinkled| Yellow [Constricted Terminal (dwarf)

Distinguishing characters in plant, studied by Mendel
Selection of garden pea for experiments: Mendel selected the garden pea for his
experiments. His choice was a good one for several reasons.
(i) Pea plants have a relatively short generation time. #
(ii) Pea plant has seven easnly distinguishable characteristics, such as round versus
wrinkled seeds and purple versus white flowers.
(iii) Normally, self-pollination occurs in pea flowers. But cross- pollination can also be

performed. For this purpose, the stamens of a flower are removed and its pollen
grains are transferred to the flower of another “plant.

573 .":f .:;F’:-' -
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Transfer

G
Removed

of pollen \ (Q stamens
Anther \ /
Filament &) \ K
=

Carpe

Self pollination Cross pollination

Self and Cross-pollination in pea plants
@9. What is monohybrid cross? Give the experimental verification of monohybrid cross.
Ans. True Breeding Plant:

If a plant with a charactcrlstlc produces offspring with the same characteristic on
self pollination, it means that the plant is true breeding for that characteristic. =
Monohybrid cross: It is a cross in which only one characteristic is studied.

Experiment: Mendel crossed a true-breeding [Q. What did most people beleive about

tall plant with a true-breeding short plant. inheritence during mendel’s time? .

He called these true-breeding parents as P Ans. During Mend('el'§ time, most people belue.ved

generation. The offspring of this cross were :l;at lenctlodh ol parets it Tt
: : gether and are passed to offspring. Fer

called the first filial generation, or Fl example, if a short plant is crossed with a tall

generation. All offspring of F1 were all tall.

Transfcr
of pollen

plant, the offspring will be medium sized.
Next, Mendel allowed the tall plants of F1 generation to-self-pollinate. He called

_ the next generation as F2 generation. He found that 75% of F2 offspring were tall, while

25% were short.

Cross
\Omﬂiﬂ;on
% Seeds
Seeds
germinate
(Eamals SShigrte; AllTall
- e ]
~ Parental (P) generation First Filial (F1) generation
Self :
pollination
Seeds
% - Seeds %
germinate
STalrplant'ofiF 75%Tall . 25% Short
F2 generation
-Mendel's experiment

Mendel found the same results over and over again with all the charactenstlcs
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Conclusions

Concept of Dominance:

Mendel explained his results and proposed that there were two forms (al'lclcs) of
the gene of plant height. When two different alleles are together in an organism, one
allele may mask the expression of the other. The allele that shows its effect is calleq
dominant, while the one that is hidden is called recessive. This is called as the concept of
dominance.

Q.10: Discuss how Mendel proved the law of segregation.

Ans. Law of Segregation:

Mendel explained that each parent has two alleles of a gene. But a parent can only
pass one allele to the offspring. During gamete formation, the alleles separate and there
is only one allele in each gamete. When' fertilization occurs, the offspring has the two
alleles again. It is called the law of segregation. It states that "the alleles are separated
during gamete formation and each gamete receives one or the other allele, but not both",

P Tallplant X Shortplant — Cross-pollination
generation 1T - tt .

0\[/9
F1 Tt
generation All Tall (heterozygous) d

Tall plant of F1

Tt 5
’/-”j\‘ { Self-pollination
Tall Tall L
Tt : Tt ;
3 — T — T e
« o o o
2 T Tt Tt St

F
l Tl Tl Ll s e

(heterozygous)
Segregation of alleles
In pea plant, the allele for tallness is dominant. In P generation, one parent had
alleles TT. Each of its gametes received a single T allele. The second parent had alleles tt.
Each of its gametes had a single t allele. When these gametes (T and t) joined, the new
plants in F1 plant received the pair as Tt. So, all FI plants were tall. When
self-pollination was allowed in F1 tall plant, the results were: '

(ho[nozygous) (homozygous)

- somnano [TTETTT RGN 57 A s 10=\

o  25% of the F2 generation received both alleles of shortness i.c., tt. So, they were short.

e 50% plants of F2 received one T allele and one t. So, they were tall (Tt).

e 25% plants of F2 received both alleles of tallness i.c., TT. So, they were also tall.

aii. Describe Mendel's experiment on two-character inheritance and state the law
he proposed.

Ans. Dihybrid cross:

In a dihybrid cross, the inheritance of two characteristics is studied at the same time.
Experiment:

In this experiments Mendel studied the characteristics of seed shape (round or
wrinkled) and seed colour (yellow or green). He first grew true-breeding varicties of pea
plants. Onfz plant had round yellow seeds and the other had wrinkled green seeds.

Mendel crossed these true-breeding plants. All F1 plants produced round

% Cross-pollination ﬁ
3 Plant with Plant with
Round, Yellow seeds Wrinkled, Green seeds

Gametes

F

]
S
2

-
Lt B
) o—

RrYy
. All plants with
generation Round Yellow seeds
R r
Self - Plant of F1
S e « formatio® Y [RY[ry

- pollination RrYy JW Y |Ry|ry
® @
“| RrYY

RRYY | RRYy RrYy \
Round | Round | Round | Round
Yellow | Yellow | Yellow | Yellow

RRYy | RRyy RrYy |, Rryy F2 generation
Round | Round | Round | Round 9/16: round, yellow
Yellow | Green | Yellow | Green 3/16: round, green

oy, RryY Rryy Yy rrYy 3/16: wrinkled, yellow
Round | Round |Wrinkled|Wrinkled 1/16: wrinkled, green
Yellow | Yellow | Yellow | Yellow <

RrYy Rryy rrYy rryy
Round | Round |Wrinkled|Wrinkled
Yellow | Green | Yellow | Green

>

® ® E

i

Independent assortment of alleles




P ) N1 AN Nl

(CTLTITIY INTHANIBIOLOGY  (128)  pivpsiene BICCCOR)

yellow seeds. It proved that the allele for round seeds (R) is dominant over the allele
for wrinkled seeds (r). Similarly, the allele for yellow seeds (Y) is dominant over the
allele for green seeds (y). All the F1 plants were heterozygous for both sced shape ang
seed colour (genotype: RrYy). )

He allowed sclf-pollination in the F1 plants and got the F2 gencration. The F2
generation had the following four phenotypes:
e 9/16 that have round, vellow seeds (genotypes: RRYY, RRYy, RrYY, and RrYy)
e~ 3/16 that have round, green seeds (genotypes: RRyy and Rryy)
&
L ]

3/16 that have wrinkled, yellow seeds (genotypes: rYY and rrYYy)
1/16 that have wrinkled, green seeds (genotype: rryy)

Conclusions:

Law of Independent Assortment: The Fl1 plants (RrYy), produced four types of
gametes i.e.. RY, Ry. rY, and ry. When these plants were allowed to self-pollinate, there
were 16 combinations of alleles in F2 generation. It means that alleles R and r segregated
independently of the alleles Y and y. Mendel's discovery is referred to as the law of
independent assortment. It states that "alleles separate independently of one another

during the formation of gametes”.

Objective Type Questions

W/ Aaaronaivcas /%

Multiple Choice Questions prepared in the light of new Examination Techniques /
(owledge. Understanding, Application, Analytical & Conceptual) /

1. Chromosomes are made up of:

Structure of Chromosome

(2) Proteins (b) DNA (c) RNA (d) Chromatin

The process by which characteristics are transferred from parents to offspring

is called: ‘ ot

(a) Transcription (b) Translation (c) Osmoregulation (d) Inheritance

3. A protein in nucleosome which is surrounded by DNA is:
(a) Insulin (b) Interference (c) Histone

4. When a cell is not dividing its chromatin is in the form of:
(a) Compact structure (b) Fine thread -
(c) Circular structure (d) Square shape

5.  The half of chromosome is called: - ]
(a) Centromere  (b) Loci (c) Allele (d) Chromatid

6. At which point the two chromatids of a chromosome are attached?

!J

(d) Haemoglobin

(2) Loci (b) Chiasmata (c) Allele (d) Centromere
7. How many chromosome are present in prokaryotes?
(2) One (b) Two (c) Three (d) Four

St
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10.

11
12.
13.
14.
15.

16.

17.
18.
19.

20.

21,
22,

23,

24,

25,

COW 7R

0 DNAand ANA’

A double-stranded, helical molecule is:

(a) RNA (b) DNA (c) Proteins (d) Carbohydrates
Each nucleotide of DNA is made of:

(a) Deoxyribose sugar (b) Phosphate group

(c) Nitrogenous basc (d) All of these

Chromatin material is made of:

(a) Protein (b) DNA

(c) RNA and Protcin (d) DNA and Protein

A single stranded chain of nucleotides is:

(a) DNA (b) RNA (c) Protein (d) Lipids
Genes consist of:

(a) RNA (b) mRNA (¢) Protein (d) DNA
All nitrogenous bases are present in DNA except:

(a) Adenine (b) Cytosine (c) Uracil (d) Guanine

Formation of messenger RNA from DNA is called:

(a) Translation (b) Transcription (c) Transduction
The process of formation of protein is called:

(a) Translation (b) Duplication (c) Mutation (d) Replication

In transcription, the specific sequence of DNA nucleotides is copied in the
form of: '

(a) rRNA

(c) mRNA

In DNA molecule adenine pairs with:
(a) Cytosine (b) Guanine
Alternate form of gene is called:

(d) Translocation

(b) tRNA
(d) RNA-polymerase

(c) Uracil (d) Thymine

(a) Chromatin (b) Locus (c) Chromosome (d) Allele
Location of genes on chromosomes called:
(a) Alleles (b) Phenotypes (c) Genotypes (d) Loci

is a segment of DNA that contains the information for a hereditary
character.
(a) Allele : (b) Gene
The combination of the alleles is called:
(a) Genotype (b) Phenotype (c) Mutation (d) Replication
If an organism has two different alleles for a single trait, its genotype is said to be:
(@) Homozygous (b) Hemizygous (c) Heterozygous (d) Homologous
The allele which is masked is known as:
(a) Dominant allele (b) Recessive allele (c) Phenotype
Dominant alleles are expressed by:
(@) Smallletters  (b) Capital letters  (c) Full stop
Which of the following is observable outcome of genotype?

(b) Heterozygous (c) Transcription

(c) Phenotype (d) Traits

(d) Zygous
(d) Brackets

(a) Dominance (d) Phenotype

moer AT B
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- Mendel's Laws of Inheritance

26. Mendel performed experiments on:
(a) Tomatoes (b) Garden pea
27. Pea plant has: s ]
(a) Relatively short generation time (b) Easily distinguishab'le characlerislics
(c) Ability of self-pollination (d) All of these properties
28. A truc breeding tall plant self-pollinates, it will always produce:
(a) Short plants ' (b). Tall plants
(¢) Some short and some tall plants (d) None of these
29. A cross in which only one charactristic is studied is:
(a) Simple cross  (b) Monohybrid cross(c) Dihybrid cross (d) Mutalism
30. What was the percentage of the Mendel's Monohybrid cross:

(c) Ants’ (d) Mice

(a) 50:50 (b) 50:40 (c) 70:30. (d) 75:25

31. How many percent plants of F2 generation received- one T allele and one
allele? -
(a) 25% (b) 50% (c) 75% (d) 65%

32, According to the punett square for the F2 generatlon what is the probabllrt)
of an offspring having the genotype "rryy""
(@ 9/16 (b) 3/16 (c) 1/16 (d) 4/16

33. Which of the following best describes the phenotypic ratlo of the F2 geneatioy
in a standard dihybrid cross?
(@ 3:1 (b) 1:2:1 , (c) 9:3:3:1 (d) I:1:1:1

34. "Alleles separate independently of one another during the formation of
gaimetes." is the statement of:
(a) Law of segregation
(c) Law of independent assortment

=

. d 2 @ 3 @ 4 ® 5 @ 6 @ 7. ()
8 ® 9. (@ 10. (d) 1. (b 12 d) -13. (c) 14. (b)
15. @ 16. (c) 17. (d) 18 (@ 19. (d) 20. (b) 21 (a)
22. (c) . 23. (b) 24. (b) 25‘ (d) 26. (b) 27. (d)  28. (b)
29. .(b) 30. (d) . (b) . (©) (© (c)

- (b) Law of inheritance
(d) Mendel's law

/ Additional Short Questions //
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9 Short Answer Questions prepared mihellghtof newExumlnutronTechmques :
(Kno

wledge, Understanding, Application, Analytical & Conceptual)
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1. Define inheritance.

Structure of Chromosome

Ans. The process by which characteristics are transferred from parents to offspring is [

called inheritance or heredity. -

[ETTIIILE MIHANIBIOLOGY  (129)  SRiioinidt

How would you differentiate between chromatin and chromosomes.
AnS Chromatin: Chromatin is a thread-like material.
e  Chromatin consists of DNA and special proteins called histones.
e Inchromatin, a long molecule of DNA is wrapped around the bundles of histones.
Chromosomes: A chromosome is rod-shaped and consist of two identical halves. Each
half of chromosome is called a chromatid.
3, What do.you know about centromere? Write down its function.
Ans. Centromere: The two chromatids of a chromosome are attached at a point called
centromere. ‘
Function: The centromere holds the two chromatids together until they separate
during cell division.

~ DNAiand RNA'ZH
4.V Werite down the key differences between DNA and RNA.

Ans DNA RNA

e DNA is deoxyribonucleic acid. RNA is ribonucleic acid.

e DNA is a double-stranded helical|[RNA is a single-stranded chain of
molecule. - nucleotides.

e  Each nucleotide of DNA is made of a| Each nucleotide of RNA is made of a
deoxyribase sugar, a phosphate group|ribose sugar, a phosphate group and

and nitrogenous bases. nitrogenous bases.

» 5,  Which nitrogenous bases are present in DNA and RNA? Name them.

Ans. Nitrogenous bases of DNA: Nitrogenous bases of DNA are adenrne thymine,
cytosine or guanine.

Nitrogenous bases of RNA: Nltrogenous bases of RNA are adcnme uracil,

cytosine and guanine. : -
6. - How does DNA works?

Ans. DNA is the genetlc material i.e. contains the instructions to direct all the functions.

-of cells. It performs its role by giving instructions for the synthesis of specific

proteins.
7. How strands of DNA are arranged?

- Ans. The strands of DNA are coiled around each other and form a double helix

structure. There is a phosphate-sugar backbone on the outside and the nitrogenous
base on the inside.

.8. Define the term ''gene'". :

Ans. Gene: A gene is a segment of DNA lhat contains the rnformauon f‘or a hereditary

chracter.
- For example: Gene of eye colour, gene for earlobc shape and gene-for hair texture.

9.  What is locus?

Ans, Locus: The locations or positions of gcncs on chromosomes arc known as loci
"(singular locus).

lO What is central dogma? :

Ans, The working method of a gene is called cemral dogma.
It is symbolized as:

g
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DNA - RNA— Protein
11. What is meant by tmnscnption?

Ans. Transcription: Transcription is the process in which DNA make a copy of j Ils '

information in the form of mRNA.

e  Ithappens in the nucleus.

12. What is meant by translation?

Ans. Translation: Translation is the process in which the mRNA is read by ribosomes g
make a protein.

e It happens in the cytoplasm at the ribosomes.

BEN - vendels Law of Inheritance

13, Why Mendel selected pea plant in his experiment? -

Ans. Mendel selected the garden pea for his expenmcnt due to the followmg reasons:
(i) Pea plants have a relatively short generation time.
(ii) Pea plant has seven easily ditinguishable chracteristics.
(iif)Normally, self pollination occurs in pea flowers but cross-pollination can also

be performed.

14. How would you describe a true-breeding plant?

Ans. If a plant with a characteristic produccs offsprings with the same characteristic on
self-pollination, it means that the plant is true-breeding for that characteristic.

15. What will be genotype of plants produced as a result of cross between two
plants having Genotype Rr?

Ans, It two Rr genotypes plants are crossed then the genotype ‘of resulting plants will be
3:1. It means 75% are round shape seeds and 25% are wrinkled seeds will produce,

16. Why do some F2 pea plants turn out short even through their F1 parents were
both tall?

Ans. This happens because the Fl parents are heterozygous (Tt), meaning they each

carry a hidden recessive allele. During self-pollination, there is a 25% chance on -

offspring will inherit the tt genotype (one"t" for each parcnt) which results in a
short plant.

17. What will be the four phenotypes of the Mendel's dihybrid eross?

Ans. The F2 generation had the following four phenotypes:

(i) 9/16 that have round, yellow seeds. (i) 3/16 that have round, green seeds.
(iii). 3/16 that have wrinkled, yellow seeds. (iv) 1/16 that have wrinkled, green seeds.

= Exercise Questions (Solved)

A Select the correct answers for the lollowmg questlons

1. Chromosomes of eukaryotes are made of; :
(a) Lipids and proteins R
(c) RNAand proteins i (d) DNA and proteins

2.  What is the relationship between a gene and an allele?
(@) Alleles are alternative forms of a gene
(b) Genes are alternative forms of an allele
(c) Genes mask the effects of genes

(b) Lipids and DNA

(d) Alleles and genes are unrelated

L Answors,

_/'6'*'
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Which molecule is formed during transcription?
(a) DNA (b) Protein (c) mRNA

(d) Ribosome?

4 The central dogma of molecular biology is best represented by;

(a) DNA+ RNA= Protein
(c) DNA — RNA —> Protein
5 What happens during transcription?
' (a) A new polypeptide is created (b) RNA is scanned by a ribosome.
(c) A new copy of DNA is produced (d) A copy of RNA is made
¢ Whatis the role of DNA in protein synthesis?
: (a) Produces amino acids :
- (b) Provides the template for mRNA formation
(c) Transports proteins (d) Stores proteins

7, 'The allele that is expressed, when two separate alleles are inherited;

(a) Dominant (b) Recessive - (c) Homozygous (d) Heterozygous

g, Which of these is a reason why pea plants were suitable for Mendel's
experiments?

(a) Long lifecycle (b) Easy to cross-pollinate

(c) Few seeds produced per plant (d) No variation in traits
9, What does Mendel's Law of Segregation state?

(a) Genes are linked together

(b) Each allele separates during gamete formation

(¢) Dominant traits appear in all generations

(d) Alleles blend together :

10. In peas, allele for purple flower (P) is dominant over the allele for white
flower (p). If a white flower is crossed with a heterozygous purple flower (Pp),
what will be the ratio of offspring?
(a) 100% purple :

(c) 50% purple and 50% white -

(b) DNA — RNA = Protein
(d) Protein - RNA — DNA

. (b) 75% purple and 25% white
(d) 100% white

1. (d) 2. (3 3. () 4. (b) 5. ()
6. (b) 7. (a) 8. (b 9. (b) 10. (¢
Write short answers.

', Write down the combination of alleles in the gametes of a plant," which has

- genotype Rryy. s

~ Ans, Gametes formation ‘Rr

According to the law of segregation that alleles -
separate during gamete formation, the possible combination

are Ry and ry. ® O

: : Ry ry Ry y
2, . State Mendel's law of segregation.
Ans. Law of segregatlon The alleles are separated during gametes formation and each

7 gamete receives one or the other allele but not both.

I— . i 1l A
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3.  State Mendel's law of independent assortment.
Ans. Law of independent assortment states that: "Alleles separate independently of qp
another during the formation of a gametes".
4, Define monohybrid cross and a dihybrid cross and give an example of each,
'Ans. Monohybrid cross: It is a cross in which only one characteristic is studied.
Example: Crossing tall (Tt) and short (1t) plants to study height only.
Dihybrid Cross: In a dihybrid cross, the inheritance of two characteristics j;
studied at the same time.
Example: Crossing plants difference in height (T/t) and seed colour (y/y) at iy,
same time such as TtYy x TtYy.

—
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5. - Draw a cross between two pea plants. One of them has round green seeg,
(RRyy) while the other has wrinkled yellow seeds (rrYY):
Ans. z
generation RRYY W
R o
N
-
Kt
1 ~ RrYy
generation
‘. y R
: r
Self Plantof F1 o vy [RyTey
pollination RrYy ; Gamete(o(mﬁt r
| ﬂ\ﬁw e

=) @ ® © @

[RRW [ RRwy [ RevY [ Ry |\
: Round | Round.| Round | Round X
Yellow | Yellow ‘| Yellow | Yellow
RRYy | RRyy | RrYy |. Rryy F2 generation
.| Round .| Round | Round | Round 9/16: round, yellow
ReVy : Yellow | Green | Yellow Greef - |3/16: round, green
@ S| | s vetow
| Rou rinkled | Wrinkle e
Yellow | Yellow | Yellow | Yellow 1/16: wrinkled, green
RrYy | Rryy |--rr¥y | rryy -
@ Round | Round |Wrinkled|Wrinkled
Yellow .| Green | Yellow | Green .
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pifferentiate between:

(i) Gene and allele

(iii) Dominant and recessive
(v) Genotype and phenotype

Ans. (i) Gene: A gene is a segement of DNA that contains the information for a
nereditary character.

For example: Gene of eye colour gene for hair texture etc.
Allele: The alternate (different) forms of a gene are called alleles.

For example: The gene of hair colour can have two alleles. One allele makes hair
pigments while the other does not make pigments.

(i)

(iv) Homozygous and heterozygous

F1 and F2 generations

[ .

(i) F1 generation F2 generation

TS % 2

o Set of offsprings produced by| It is produced by allowing the F1 plants to
crossing P(parent) generation. sclf-pollinate.

e = Only dominant trait is visible. Both dominant and recessive traits appears.

o All offsprings are identical. Offsprings show genetic variation.

(—ii—i)—_Differentiate between dominant and recessive alleles.

Ans. Dominant allele: In the heterozygous genotype one allele may mask the working of -
other allele. Such an allele is called dominant allele.

tis repfesented by capital letter (e.g. T)

"Recessive allele: An allele that expresses only when two copies are present. The
allele which is not expressed. is called reccessive allele.
Itis represented by small letters (e.g.t).

(iv)

Ans.

Differentiate between homozygous and heterozygous:
Homozygous:‘A genotype in which both alleles are same, is called homozygous.
Example: TT or tt :
'Heterozygous: A genotype in which both alleles are different. is called
heterozygous. : '
Example: Tt.
Genotype: The combination of the alleles.is called genotype. It is the genctic
makeup of an organism. (like TT. Tt. tt). .
Phenotype: Qbservable outcome of genotype in the férm of characteristics is called
phenotype. (like tall or short).” :
* Example of Genotype and Phenotybe: If a plant has the genotype Tt (one
dominant tall and one recessive short allele). its phenotype will be tall, because the
dominant T alleles expresses the trait.

—
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In the following diagram | 8. Label the components in the following

of a cell, label the diagram.
components and the-| Ans,
process.

C. Write answers in detail.

1.  Write a note on the structure and composition of chromosome.

Ans. For answer see Q's 2

2.  Why did Mendel choose pea plants for his genetlc experiments?

Ans. For answer see Q's 8

3. Describe Mendel's experiment on two-character inheritance and state the lay
he proposed.

Ans. For answer see Q's 11

4. Describe Mendel's'Law of Segregation? Give an example.

Ans. For answer see Q's 10

5. Describe how DNA and RNA take part in the synthesis of a protein.

Ans. For answer see Q's 4

D. [Inquisitive questions

1.  How do genes control the traits and characteristics of an organism?

Ans, Genes control traits bécause they carry instructions (DNA) to make proteins, which
determine an organism's characteristics. Different alleles of a gene create variations
in traits. Offspring's inherit alleles from parents and the combination (genotype)
determines the observable trait (phenotype).

Example: In pea plant T(tall) is dominant and t(shont) is recessive.
TTorTt — tall tt = short

2.  Why can different alleles of the same gene lead to different physical traits??

Ans. Different alleles lead to different traits because they contain slightly different
nucleotide sequence within the same gene. In this way the structure, function or
amount of the protein produced by that gene changes.

————— (P se———
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Biotechnology

students Learning Outcomes:
nfter studying this chapter, students will be able to:

o Introduce biotechnology.

@ Explain the role of yeast in the production of bread and ethanol.

o Understand that bacteria are useful in biotechnology and genetic medification.
o Describe the basic method of genetic engineering/genetic modification.

@ Discuss potential advantages and risks of genetic modification.

= Subjective Type Ouest:ons

Long Questions prepared in the light of new Exominafion Techniques l .
(Knowledge, Understanding, APpllcaﬂon. Analytical & Conceptual)

Introduction of Biotechnology

Q.1: Define Biotechnology Write its brief mtroduchon

Ans. Biotechnology:
In 1919, Hungarian engineer Karl Ereky, first proposed the term "biotechnology”.
"The use of living cells or organisms to create products or processes for specific

purposes.”

Role of this technology:

® The hereditary characteristics of organisms are
modified.

® New organisms with desired characters are )
developed from a cell or a part of an organism. | Q. Who was the leader of the research

° uired substance is produced from the | group that Cloned Dolly?
}r:tggl;'icc(c]i (;:{c;anism P Ans. Sir lan Wilmut is a British

. embryologist. He was the leader of the
Modern biotechnology: Modern biotechnology | esadreh group that in 1997 first

emerged after the invention of the structure and | produced a mammal (a lamb named
function of DNA in 1953. Dolly) from an adult body cell.
Techniques used in biolechnology: The techniques being used in modern biotechnology
include fermentation, recombinant DNA technology, cell culture, gene editing, genetic
engineering and tissue culturing etc.

Q.2: Explain the role of yeast in the production of bread and ethanol.

Ans. Fermentation:
Fermentation is the process where microbes break down substances to produce
useful products.




—————

Role in Bread Making
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Importance of yeast in Fermentation: Yeast is [ Q. Whatis the oldest from of Biotechnology?

a microscopic fungus that plays a crucial role | Ans. Fermentation is the ol'dest form of
in both bread making and ethanol production | biotechnology. Itis used for making bread, beer,
through a process called fermentation. and yogurt thousands of years ago.

Yeast ferments the sugars present in the dough and produces carbon dlox1de (CQy)
gas. This gas forms bubbles in the dough, causing it to rise and become soft and airy,
The alcohol produced during this process evaporates during baking.

Role in Ethanol Production -

Yeast ferments sugars from crops like sugarcane or corn to produce ethanol|
(alcohol) and carbon dioxide. The cthanol is then purified and used as a biofuel or iy
alcoholic beverages. :

Q.3: Discuss the role of bacteria in blotechnotugy and in genehc modmcatlon

Ans. Importance of bacteria in biotechnology:

. Bacteria are essential microorganisms used in biotechnology bccause they are
srmplc fast-growing and can easily accept new genetic material. Scientists use them for
producing medicines. studying genes and creating genetically modified organisms
(GMOs).

Role in Biotechnology:
® Certain Bacteria Produce important substances like antibiotics (e.g., streptomyces
produces streptomycin). ;

®  Many bacteria produce enzymes which scientists use in making cheese and

detergents.
®  Many bacteria produce vitamins (like vitamin B12). :
®  Scientists use bacteria to clean up oil spills and waste through bioremediation.
®  Lactobacillus bacteria help in making yogurt and cheese by fermenting milk.

Role in Genetic Modification: _

Scientists use special structures called plasmids (small loops of DNA found in
bacteria) as carriers 1o introduce new genes into bacterial cells. In this way, the modified
bacteria start producing proteins from that foreign gene. This method is used to produce:
®  Human insulin for treating diabetes
®  Human growth hormones for growth drsorders
®  Vaccines against diseases. :

Some bacteria are also used to mlroduce new genes into plant cells durmg the
creation of genetically modified crops

Q.4: Descrlhe genetic engmeermg and gene edmng
Ans. Genetic engineering:, :

Genetic engineering is defined as a process of altering (editing) the genés of

-
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organisms of t.ransfc'rring. the genes from one organism into other organism.

o In genetic engineering, special enzymes are used to cut and attach DNA at specific
locations. As a result of genetic engineering, Genetically Modified Organisms
(GMOs) are produced.

Gene Editing: Gene editing is a technique where scientists make changes in the DNA

(geneS) of an organisms.

o - These can involve adding. removing or replacing specific parts of DNA.

Role of gene editing: It allows scientists to add, delete or change parts of the DNA.

o Itisdone to correct genetic abnormalities and to improve characteristics.

a.5: Describe the advantages of gene editing.

Ans. Advantages of Gene editing:

(i) Curing Genetic diseases: Scientists are | Q. Why gene editing must be done very
researching how gene editing can cure | carefully?
diseases caused by abnormal genes. Ans. Gene editing is done very carefully

Examples:- Sickle cell anemia (a blood disorder), | because changes made to DNA can have
cystic fibrosis (a lung disease). u"exPeded effects.

(i) Improving Crops: Gene editing can create crops that grow faster. resrst pests and
diseases, and survive droughts better.

Examples: Virus resist varities of tomato and tobacco have been developed. Modified

varities of Soybeans. corn, tomato and cotton have been produced which show resistance

against herbicides. . :

(i) Producing Better Medicines: Gene editing helps create bacteria that produce
important medicines.

For Example: Insulin is used for diabetes.

0.6: Define Gene Transfer. Enlist the steps for transferring a human gene into a

bacterial cell.
Ans. Gene transfer: A technique in which foreign genetic material is introduced into
host cell to alter their genetic makeup. :
Vectors:” Genetic engineers use special vectors to transfer genes into an organism. The
most commonly used _vectors to transfer genes into bacteria are plasmids and
bacteriophages.
Plasmids: Plasmids are small, crrcular DNA molecules present in some bacteria.
Bacterlophagcs. These are the viruses that can enter bacteria.
The following are the steps for transferring a gene into organism e.g. bacteria:
(i) The gené of donor organism is identified and isolated from its chromosome.
(i) A plasmid is removed from'a bacterial cell. The plasmid DNA is cut. Donor's gene
is attached at the cut ends of the plasmid. The plasmid is now a combination of its
2 original DNA and the new DNA (donor's gene). Now it is called recombinant DNA.
(iii) The recombinant DNA is-transferred into a bacterial cell. When bacterial cell

J
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reproduces to form a colony of cells, all genetically modificd bacteria contajp t
recombinant DNA. In this way, the bacterial colony contains many copics of the
donor's gene. This step is also called gene cloning.

|dentification

v Isoal:t‘:on

T Donor's
\ // gene of donor’s gene
Piece of (Step 1)
Donorcell  chromosome  Artaching donor’s —_—
gene with plasmid Making
@ — O—» O —L—v O Recombinant DNA
Cleaved Recombinant (Step 2)
id —
Bacterium o™ Plasmid DHA
Putting Recombinant
. DNAinto bacteriurn
Genetically modified bacterium s

_ T ; Cloning
: ' (Step 3)
) )

Preparation of the product by using the donor’s gene
Transfer of gene to an organism and its cloning : '
Q.7: Explain with examples how gene transfer is used to produce few useful
substances? :

Ans. Production of usefal substances:
(i) Human growth hormone is produced in genetlcally modified bacteria. It is used to
treat dwarfism.

(ATTTIITY IMTHANI BloLoGY  C1se)  FRTASETY [T

@y Interferon (anti-virus protein) is. made|Q. How do some COVID-19 vaccines are
in modified bacteria. prepared?

A A ded . i " i de by usin
ccine against Hepatitis B virus has|Ans:- Some COVID-19 vaccines are ma g
(I“) bV:cn prodguccd fropm yeast through mRNA. This mRNA carries instructions to make a

s o 3 harmless proteins of the corona virus, which trains
genetic modification. the immune system to fight the real virus.

(iv) A gene from a bacterium is transferred
into cotton and corn crops. The
genetically modified crops then produce a
natural toxin that Kills insccts but is safe
for humans.

(v) Gene from a bacterium is transferred into
rice plants. The rice produces
beta-carotene, which the body converts
into vitamin A. Such genetically modified
‘rice help prevent blindness caused by
vitamin A deficiency.

Golden rice & White rice

I

Products made by using Gene Transfer

Product Genetic Material Organism or Purpose
oo Transferred Technology Used
Tnsulin Human insulin gene .| Bacteria Treat diabetes
Growth . Human growth ho‘rmone Bacteria Treat growth
Hormone gene . disorders
Interferon Human interferon gene Bacteria Treat viral
' " infections and boost
3 immunity
Hepatitis B Surface protein gene of Yeast cells Protect against
Vaccine Hepatitis B virus Hepatitis B
Bt Crops Bt toxin gene Cotton, Corn Insect resistance -
: g plants
Golden Rice Beta-carotene producing|Rice plants Prevent vitamin A
genes deficiency

Q.8: Explain with examples that food biotechnology has advanced agriculture.

Ans. Food biotechnology has greatly improved agriculture by helping scientists develop

cropsthat are more productive, nutritious. And resistant to diseases and pests. By using

genetic enginéering and modern techniques, farmers can grow better quality food with

fewer losses.

(i) Insect-resistant crops: A gene for a ‘bacterium is transferred into cotton and com
crops. The genetically modified crops then produce a natural toxin that kills insects
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but is safe for humans

This reduces the use of chemical pesticides and increases crop yicld.

(i) Disease-resistant plants: Some crops are genetically modified to resist viral or
fungal diseases. This protects the plants and ensures better harvests.

(iii) Drought-tolerant crops: Biotechnotogy has helped develop plants that survive with
less water. These crops grow well even in dry areas. helpmg formers in regions

facing water shortage.

(iv) Golden Rice: Gene from a bacterium is transferred into rice plants. The rice

produces bela-carotene, which the body. converts into vitamin A. Such genetically

modified rice help prevent blindness caused by vitamin A deficiency.

(v) Improved food quality: Biotechnology produces (SOP) with better taste, longer shelf

Life and improved nutrition.

For example: Tomatoes are engineered to stay fresh longer.

| 8.3 | Applications of Biotechnology

Q.9: Write down -the applications of
biotechnology in medical field?

Ans. Medical Biotechnology:
In medical field. biotechnology is helping

in the following: -

® Making proteins like hormones and
enzymes used for treating various diseases.

®  Developing vaccines to prevent viral and
bacterial infections.

®  Correcting defective genes respon51ble for
genetic disorders.

® Production of largetcd antibodies for
disease diagnosis and treatment.

®  Identifying inherited  diseases and genetic
conditions early.

Q.10:Explain with examples that medlcal bmtechnologv has advanced health carein

diabetes and cancer.
Ans. Medical blotechnology has- greatly
improved hcalthcarc by usmg genetic engineering
and modern Iaboratory tcchmqucs to diagnose,
treat and prevent diseases more effectively. :
Two major examples are diabetes and cancer:

(i) Diabetes:

Production of human insulin: Scientists transfer the hurhz;n"insulin gene inlo

Q. What has research in Pakistan achie@
regarding rice varieties? .

Ans. Research in Pakistan has led to the
development of rice varieties that are
resistant to certain diseases and pests.

Q. Which technology is used in Pakistan for
the mass propagation of fruit crops?

Ans. Pakistan has also’advanced in usnng
tissue culture technology for the mass

propagation of high-yielding fruit crops such | .
.| as mangoes and citrus.

Q. How many disorders are.estimated to be
caused by errors in genes?

Ans. In humans, more than 3500 disorders
are due to errors in genes. Biotechnologists
are trying to remove such disorders through

biotechnology. .

Q. What did biOlOngtS discovered from the
Human Genome Project?:
Ans. In Human Genome Project,biologists

human body. They also found the

discovered the locations of all genes in;|"

“characteristics controlled by each gene.

()
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bacteria. These genetically modified bacteria start producing pure human insulin.
This insulin is collected purified and give to diabetic patients.

Cancer:

Production of interferon's: Genetically engineered cells produce interferons

(anti-virus and anti-cancer proteins) which help the body detect and destroy cancer
cells.

.............. JLUUI

Targeted therapies:

Biotechnology helps create medicines that target only cancer cells without harming

healthy cells.

These biotechnology products have made disease management more effective. safer

and more accessible for millions of patients.

Q.11:How biotechnology is helpful in solvmg environment issues?
Ans. Bioremediation:

~Q.12:Write a note marine biotechnology. ‘

‘Modified bacteria are also used for extracting

Bioremediation is defined as the use of organisms such as bacteria, plants. or fungi
to remove or neutralize pollutants from the environment. Genetically modified

bacteria are used to break down the harmful chemicals present in waste matters and
industrial discharge.

Large number of saplings of different plants are
produced through tissue culture. These A ST
saplings are planted to grow new forests in Pt A
limited time. ;

different minerals e.g., copper and uranium. - B wlra :

‘Microbes such as bacteria, blue green algae and \ >
- . o = . ‘

fungi are used to produce manure. Saplrigs to grovi farect

Ans. Marine Biotechnology

It deals with the marine organisms to dcvclop new products, treatments, and

technologies. For example:

-Genetic modifications in many fishes have led to faster growth rates.

Compounds extracted from marine.organisms (sponges. corals., and marine
bacteria) are used‘to develop new cancer drugs, antibiotics and antiviral medicines.
Certain marine bacteria are used to degrade oil spills, helping to clean up marine
environments.

Marine algae are cultlvated in Iarge quantities and processed into biodiesel.
ethanol, and other types of renewable energy.

Enzymes extracted from marine organisms are used in various industries. For
example, an enzyme cxtracted from marine bacteria is used to produce

" high-fructose corn syrup (common sweetener in the food industry).
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0.13: Write down few applications of industrial biotechnology.

Ans. The following are the main applications of industrial biotechnology.

® Biofuels like ethanol, biodiesel, and biogas are produced. For example, yeast is
used to ferment sugars from crops (corn, sugarcane) into ethanol. This ethanol can
be blended with petrol to produce a cleaner fuel.

®  Biodegradable plastic (bioplastic) is produced.from fermented plant starch (usually
corn or sugarcane)? '

®  Pharmaceutical products are made through microbial fermentation and genetic
engineering. For example, the production of antibiotics, such as penicillin, involves

the fermentation of specific molds like "Pémcllllum" Slm.larly, human insulin is

produced through bacteria.

NEEEN  Potential Risks of Blotechnologv

Q.14: Discuss the potential risks of genetic modifications.

Ans, Potential risks of genetic modifications are as follow: VR

(i) Health Concerns: Some people worry that consuming genetically modified foods
could cause allergic reactions or long-term health problems. There is also concern that
new genes might interact with human cells in unexpected ways.

(i) Environmental Impact: GM plants can sometimes cross-pollinate with w1ld plants.
So, the modified genes can be spread in natural ecosystems. It can lead to create such
species that may harm the environment.

(iii) Loss of Biodiversity: If farmers mostly grow ‘GM crops, traditional and naturally
diverse varieties might become rare or extinct. This can reduce biodiversity.

(iv) Development of Resistant Pests and Weeds: Pests exposed repeatedly to GM crops
may evolve into powerful pests" that are no longer affected by the crop's built-in
defences.

(v) Ethical Issues: Many people feel that it is morally wrong to altcr the natural gcnes
of hvmg organisms.

= Objective Type Ouestlons
Additional MGQ's
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Multiple Choice Questions prepared in the light of new Examination Techniques
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8.1 Introduction of Biotechnology

Who'is rredlted for first proposing the term "biotechnology" in 19192

(@) Sir lan Wilmut (b) Karl Ereky (c) James Watson (d) Francis Crick
What major scientific breakthrough in 1953 paved the way for modern
biotechnology?

(a) The cloning of Dolly sheep (b) The invention of the microscope

3

4.5

T,

9,

10.

11,

2,

13.
14,

15,
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_ Yeast plays a crucial role in:

'(a)-'Ethanol
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(c) The discovery of structure and function of DNA.

(d) The first successful use of fermentation in bread making.
Which techniques are used in modern biotechnology?

(a) Fermentation (b) Recombinant DNA technology
(c) Gene editing - (d) Allofthese

Sir lan Wilmut is famous in the field of biotechnology for:

(a) Discovering yeast

(b) Leading the team that produced Dolly sheep from-an adult body cell.
(¢)_Inventing the process of ethanol production

(d) Proposing the term "biotechnology"

[Eicssin 0

(a) Bread making (b) Ethanol Production

(c) Bothaand b © (d) None of these

During the bréad-making process, what causes the dough to rise and become
soft?

(b) Water (c) Carbon dioxide (d) Oxygen

In the production of ethanol for biofules, yeast ferments sugars found in crops
such as:

(a) Wheat and barley (b) Sugarcane or corn

(c) Potatoes and rice (d) Soybeans and Oats

Yeasts ferments sugars from crops like sugarcane or corn to produce

(a) Ethanol " (b) Carbon dioxide (c) Oxygen (d) Bothaandb
Essential tools in biotechnology are: :
(a) Viruses

(c) Fungi

Bacteria are used by the scientists for:
(a) Producing medicines (b) Studying genes

(c) - Creating (GMOs) (d) All of these

Scientists use bacteria to clean up oil spills and waste through a process called.
(a) Biofertilization (b) Bioaccumulation(c) Bioremediation (d) Biopesticides
Which bacteria helps in making yogurt and cheese?

(a) Streptomyces (b) Lactobacillus  (c) Staphylococcus (d) ' Escherichia coli
The special structures used to introduce new genes into bacterial cells:

(a) Bacteriophage (b) Plasmids (c) Injections (d) Pills

Human insulin is used for:

(@) Cancer (b) Diabetes |
The oldest form of biotechnology is:
(a) Cloning

(c) Gene editing

(b) Bacteria
“(d) Microorganisms

(¢) Kidney failure (d) Pneumonia

(b) Genetic engineering
(d) Fermentation
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: "Surface protein gene of Hepatitis B virus'" is transferred into yeast cclls to
8.2 -Genetic Engineering REERES

16. The process of altering (editing) the genes of organisms or transferring ¢y, (a) Growth hormones (b) Bt crops
genes from one organism into other organism'is called: (c) Hepatitis B vaccine - (d) Golden rice
£(#) :Gloing (b):Genetic engineering IEEN  AvplicationsiofiBiotechnology™
(c) Fermentation (d) Gene editing

-30. Which of the following is NOT a goal of food blotechnology?
(b)’ Removing of DNA segment’ (a) Developing virus-re.sistant crops (b) Developing drought-resistance crops
v T (c) Developing pest-resistant crops

17. Gene editing involves:
(a) Adding of DNA segment

(c) Replacing of DNA segment (d) All of these e i ; ;
18. Which diseases can be cured by gene editing? o (d) Creating synthetic meat in la'lbora.torles
(a) Anaemia (b) Cystic fibrosis (c) Malaria (d) Bothaandb 3 Enzyme§ extracted. from.certam microbes are primarily used for?
19. Which two vectors are most commonly used for transferring genes into (a) Textile production (b) Production of alcohol
*  bacteria? . : : (¢) Plastic manufacturing (d) Paper recycling
(a) Insulin and Growth Hormone - (b) Plasmids and Bacteriophages 32. Biotechnologists use proteins like hormones.and enzymes to:
_ (c) Yeastand cotton (d) mRNA and Beta-carotene : (2) Sterlize medical equipment (b) Treat various diseasés
20. A small-circular DNA molecules present in some bacteria as: : (¢) Create artificial limbs " (d) Increase the shelf life
(a) Plasmid (b) Bacteriophage - (c) Hormone. (d) VaéCine 33,. There are how many disorders in humans due to errors in genes?
21. When-a donor gene is attached to the'cut ends of a plasmid, the resulting (@ 1000 -  (b) 1500 (c) 2500 (d) 3500
combination is called: . -34. Biologists discovered the locations of all genes in human body by using:
(a) Isolated DNA g ~(b) Recombinant DNA P - (a) 'Genetic engineering : (b) Gene editing
(c) Interferon (d) Bacteriophage DNA * . (c¢) Gene therapy i (d) Human Genome Project
22. Which substance-is produced in modlﬁed bacteria to help treat patients with 35. Which process utilizes microorganisms to degrade or detoxify environmental
dwarfism? : : : pollutants in soil or groundwater?
(a) Insulin (b) lnterferon i ' : ..~ (a) Bioaugmentation - (b) - Bioremediation
(c) Human growth hormone o d) HepatitisB vaccine : (c) Biomining : (d) Biopharming
23. Human Insulin Gene was transferred into; : - 36. Cbmpounds extracted from marine organisms are used to develop:
(a) Algae (b) Virus - (c) Bacteria (d) Yeast - ' "(a) Cancer drugs (b) Antibiotics (c) Antiviral medicines (d) All of these
24. Interferonisa: . hynt ; ; ® . 37:- Which biofules are produced in industrial biotechnology?
(a) Anti-virus protein " (b) -Anti-bacterial protein - (a) Ethanol (b) Biodiesel (c) Biogas (d) All of these
(c) Insect-killing : (d) mRNA vaccines = =~ . 38. ‘Pharmaceutical products are made through:
25. Which organism-is used to produce human insulin through gene transfer? (a) Bacterial fermentation (b) Microbial fermentation
(@) Yeast cells (b) Rice Plants (c) Bacteria . (d) Corn Plants ; (¢) Fungal fermentation " (d) Viral fermentation

26. The purpose of producing human growth’ hormone via blotechnology is.to

treat: : ; L Answers])

(a) Diabetes .~ (b) Growth disorders. , Loy 2. (€)1 30 (d) 4Ty 5. (e) 6 i(e) T (b)

(c) Viral Infections © (d) Vitamin deficiency = 8 @ 9. () 0. d 1L (¢ 12.:(b) 13 (b) 14. (b)
27. Which product is used to treat viral infections and boost immunity? : 15. (d) 16. (b) 17. (d) 18. d) 19. (b) 20. (a) 21, (b)

(a) Insulin (b) Interferon - (c) Bttoxin (d) Beta-carotenc 2. (o) 23. (c) 24. (a) 25, (c) 26. (b) 27.. (b) 28. (b)
28. The primary purpose of Golden Rice is to prevént: - 2. ) 30 (d 3. () 32-) 33 @ 34 @ 35 O

(a) Diabetes : . (b) Vitamin deficiency . - - BT @37 (d) 38 (b) b

(c) Insect attacks : : (d) viral infection i Saian i on : 3
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Short Answer Questions prepnred in the Ilghl of new Examinaion Tetlmlques

(Knowledge, Understanding, Application, Analytical & Conceptua“
P ————

Introduction to Biotechnology

1.  Define biotechnology accordmg to Karl Ereky.

Ans. In 1919, Hungarian engineer Karl Ereky first proposed the term biotechnology.
may be defined as:

"The use of living cells or organisms to create products or processes for Spemﬁc
purposes.”

2. Which techniques are used in modern biotechnology?

Ans. The techniques used in modemn biotechnology include fermentation, recombinant
DNA technology, cell culture, gene editing, genetic engineering and tissue
culturing etc.

3. Define fermentation. Write down its uses in blotechnology"

Ans. Fermentation: Fermentation is the process where microbes break down substances
to produce useful products. :

4. Discuss the role of yeast in makmg bread.

Ans. Yeasts ferments the sugars present in the dough and produces carbon dioxide (CO,)
gas. This gas forms bubbles in the dough, causing it to rise and bécome soft and
airy. The alcohol produced during this process evaporates during baking.

5. How bacteria acts as essential tools in biotechnology?

- Ans. Bacteria acts as essential tools in biotechnology because they are simple, fast
growing and can easily accept new genetic material. Scientists use them for
producing medicines, studying genes and creating genetically modified organisms
(GMOs). :

6. How bacteria are helpful in biotechnology?

Ans. Bacteria are helpful in biotechnology as:

®  Bacteria produce important substances like antibiotics. _

® Bacteria produce enzymes which scientists use in making cheese and detergents.

®  Many bacteria use vitamins (like vitamin B12).

® Lactobacillus bacteria help in making yogurt and cheese by fermenting mnlk

7.  List three medical products that modified bacteria can produce.

Ans. 1. - Human insulin for treating diabetes. i
2.  Human growth hormones for growth disorders.
3. Vaccines against diseases.

| 8.2 | Genetlc Engineering

8. What is gene editing and what is the primary purpose of this techmque"

Ans. Gene editing: Gene editing is a technique whcre sclcntlsts make changes ‘in the .

DNA (genes).of an organism.
Purpose of gene editing: It allows scientists to add delete or change parts of the

/
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DNA to correct genetic abnormalities and to improve characteristics.
Discuss any two applications of gene editing.
Ans' (i) Curing genetic diseases: Scientists are researching how gene editing can cure
diseases caused by abnormal genes such as sickle cell anaemia and cystic fibrosis.
(if) Improving Crops: Gene editing can create crops that grow faster, resist pests
and diseases and survive droughts better.
10. Differentiate between plasmid and bacteriophage.
Ans. Plasmid: Plasmids are small circular DNA molecules present in some bacteria.
Bacteriophages: Bacteriophages are the viruses that can enter bacteria.
11, Write down any two examples (applications) of gene transfer.
Ans. Examples of gene transfer are:
() The human insulin gene is transferred into a bacterium. The modified bacteria
produce insulin, which is collected for treating diabetes patients.
(i) Vaccine against Hepatitis B virus has been produced from yeast through genetic
modifications. :
12. . How golden rice are produced"
Ans. Gen'e from a bacterium-is transferred into rice plants. The rice produces
beta-carotene which the body convert into vitamin A. Such genetically modifi cd
rice help prevent blindness caused by vitamin A deficiency.

| 8.3 | Applications of Biotechnology -
13.  Mention two ways biotechnology has improved crops.

~ Ans. Biotechnology has improved crops by:

(i) - Developing varities that are resistant to viruses, pests and drought.
(ii) Creating crops that grow faster than natural varities.
14. Write two medical applications of biotechnology.
Ans. In medical field biotechnology is helping in:
(i) - Developing vaccine to prevent viral and bacterial infections.
“(ii) Correcting defective genes responsible for gcnctlc disorders.
15. Define bioremediation.
Ans, Bioremediation is defined as the use of organisms such as bacteria, plants and fungi
to remove or neutralize pollutants from the environment.
16. Write down two applications of marine biotechnology.
Ans, Applications of marine biotechnology are as follows:
() Compounds.extracted from marine organisms are used to develop new cancer
. drugs, antibiotics and antiviral medicines.
(ii) Marine algae are cultivated in large quantities and processed into biodiesel,
ethanol and other types of renewable energy.
17, . State two industrial applications of biotechnology.
Ans. Industrial applications of biotechnology are as follow:
(i) . Biofules pike ethanol, biodiesel and biogas are produced. For example yeast is
used to ferment sugars from,crops into ethanol. This ethanol can be blended

with petrol to produce a cleaner fuel.
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(ii) Biodegradable plastic (bioplastic) is produced from fermented plant starey, ,

(usually corn as sugarcane).

18. Discuss any two potential risks of biotechnology.

Ans. The potential risks of biotechnology are as follows:
Health concerns: Some people worry that consuming genetically modified foogs
could cause allergic reactions or long-term health problems. This is also concer,
that new genes might i interact with human cells in unexpected ways.
Loss of Biodiversity: If farmers mostly grow GM Crops, traditional and naturally
diverse varities might become rare or extinct. This can reduce biodiversity.

Exercise Questions (Solved)

-

-

-
A. Select the correct answers for the following questions.
1 Why are bacteria commonly used in genetic engineering for producing
products?
(a) They naturally produces the required products
(b) They grow quickly and accept human genes
(c) They resist all infections
(d) They have a human-like immune system
In genetic engineering, the first step is: :
(a) Inserting DNA into the organism - (b) Cutting the desired gene from DNA
(c) Growing the modified organism (d) Making proteins from the gene
3.  Which of these is often used as a vector in genetic engineering? :

!J

(a) Virus (b) Fungi (c) Yeast (d) Blood cell

4. In genetic engineering, the desired gene is usually inserted into a bacterium by
using:
(a) Protein (b) Another bacterium (c) Vector (d) Enzyme

5. In genetic engineering, after inserting the gene, the host cell is allowed to:
(@) Mutate randomly - (b) Die naturally
(c) Multiply and express the gene (d) Produce waste
6. In genetic engineering, "recombinant DNA" means:
(@ Natural DNA (b) DNA copied by mistake
(c) DNAjoined from two sources (d)- DNA destroyed by enzymes
7. A gene for toxin production is inserted into a plant for:
(a) Reducing water need (b) Increasing vitamin content
(c) Resisting insect attacks (d) Speeding up flowering
8.  Genetically modified bacteria produce the following products, except:
(a) Hepatitis B vaccine (b) Growth hormone
(c) Insulin (d) Interferon
9.  Which biotechnology products help against viral infections?
(a) Antibiotics (b) Vaccines ,(c)' Clotting factors (d) Growth hormone
10. Golden rice is-a genetically modified plant to increase:
(a) Protein (b) Vitamin A (c)lron

‘

(d) Calcium
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1. (b) 2. (b) 3. (@ 4. (o) 5. (o)
6. () 7. (¢) 8. (a) 9. (b) 10. (b)
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g. Write short answers.

. What is the relation between biotechnology and genetic engineering?

Ans. Biotechnology: Biotechnology is the use of living cells or organisms to create
products or processes for specific purposes.

Genetic engineering: Genetic engineering is the process of altering (editing) the
genes of organisms or transferring the genes from one organism into the other
organism.

Relation: Biotechnology is a broad field that uses living organisms for useful
purposes. Genetic engineering is a specific field of biotechnology that involves
directly modifying DNA.

2.  What is a plasmid? Why biologists use plasmids in genetic engineering?

Ans. Plasmid: Plasmids are small, circular DNA molecules present in some bacteria.
Biologists use _them as "carriers" or "vectors" to introduce, new genes in bacterial
cells.

3. The following diagram shows how a gene is transferred to bacterial cell.
Identify the structures labelled as 1 to 5.

Ans. 1. Gene of interest
3. Plasmid
5, Genetically Modified baeterium

2. Donor's gene
4. Recombinant DNA

e °)=(E&g°,)
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Bacterium
4.  What do you mean by genetlcaily modified organism?

* Ans. Genetically modified organism whose DNA has been altered in a way that does not .

occur naturally by mating and natural recombination.
Asa r'esult of genetic engineering, Genetically Modified Organisms are produced.

5. List two types of medical products that can be produced usmg genetic
engineering.

Ans. Two type of medical products that can be produced using genetic engineering are:
(i) Human Insulin: Used for the treatment of diabetes.
(i) Human Growth Hormone: Used for treating growth disorders.

6.  List two ways by which genetic engineering may improve crops.

Ans, The ways by which genetic engineering may improve crops are a:

@ Increasmg growth rate: Genetic engineering is used to create crops that grow
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faster than natural varities.

(i) Enhancing Resistance: It allows scientists to develop crops that are more resistan
to pests, viruses and environmental stressors.

C. Write answers in detail.

1.  Explain with examples that food biotechnology has advanced agrlculture

Ans. For answer See Q's 8

2. Explain with examples that medical biotechnology has advanced healthcare i,
diabetes and cancer.

Ans, For answer See Q's 10

3. Explain the role of yeast in the production of bread and ethanol.

Ans. For answer See Q's 2

4,  Enlist the steps for transferring a human gene into a bacterial cell.

Ans. For answer See Q's 6

5.  Describe the advantages of gene editing.

Ans. For answer See Q's5

6.  Discuss the pofential risks of genetic modification.

Ans, For answer See Q's 14 -

D. Inquisitive questions: :

1. How can inserting a gene into a plant make it pest-remstant"

Ans, Inserting a gene inte the plant's DNA allows the plant to produce substances that
are harmful to produce substances that are harmful to certain insects but not for
humans.

For Example: The Bt gene from a soil bacterium is added to some crops. This
gene makes the plant produce a protein that is harmless to humans but toxic to
certain pests.

2. How can biotechnology help in developmg vaccmes qulckly, like for
COVID-19?

Ans. Biotechnology enables the rapxd dcvelopment of vaccines by using advanced tools
to identify the genetic material of virus quickly. Instead of growing the whole virus
scientists use mRNA to carry instructions directly into human cells.

For example: In COVID-19 scientists use mRNA technology, where a small piece
of virus's genetic code was needed to trigger immunity.

3.  Why is it important to carefully study the effects of genetically modified foods
on health?

Ans. It is crucial to study these foods carefully because the processes of gene editing
involves making precise changes of an organisms DNA. Which can sometimes lead
to unexpected or unintended effects. Scientists must ensure that the modiﬁcations
do not create new allergens, toxins or ‘reduce the nutritional value, ensuring they are
safe for human consumption and the envnronmcnt

: .
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" (i) Infectious Diseases (infections): infections  |Q.

G@ R A m
Diseases and Immunity ]

o Describe infectious and non-infectious diseases and their types with examples.
o Define zoonotic diseases and give their types.

e Describe vector borne diseases with examples.

o Enlist allergies with some common types.

Long Questions prepar
(Knowléedge, Understand

a1. Define disease. Describe infectious diseases with examples.
Ans. Disease: .
Disease is defined as a specific condition that affects the normal functioning of the

body or mind.

(i) Infectious diseases (i) Non-infectious diseases

What s health accordmg to WHO?

disease are the communicable diseases that can | Ans, According to the world health
spread from person to person or from the | Organization (WHO), "health is a state of
environment to person. Infectious diseases results | complete physical, mental. and social
from harmful organisms (pathogens) entering the | well-being and not merely the absence of

body. disease orillness".

Biological agents respons:ble for infectious diseases:

Pathogens responsible for infectious diseases are viruses, bacteria, fungi, parasitic
protozoans (e.g. plasmodium) and worms (e.g. tape worms).
Transmission of infectious diseases: Infectious diseases spread from person to person
through contaminated food, water or bug bites.
Types of infectious diseases:

Following are the types of infectious diseases categorized by the specific pathogen:

* (i) Viral Infections: Hepatitis, flu, dengue, measles, HIV and COVID-19.

(i) Bacterial Infections:, Typhoid, strep throat, cholera, tuberculosis.

(iii) Fungal Infections: Candidiasis (yeast infection).

(iv) Infections by Parasitic Protozoan: Malaria, Amoebiasis.

(v) Infections by parasitic warms: Round warm, tape warm infections.
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Q.2. What are non infectious disease? Give examples.

Ans. Non-infectious diseases: Non-infectious diseases are non-communicable discases,

They do not transmit from one person to others.

Causes of non-infectious diseases: Such diseases | . What do you know about localized

result from heredity, unhealthy life styles, | and systemicinfections?-

environmental factors, aging etc. Ans. Infections can be localized (e.g., skin

(i) Life style and mental health diseases: Many | infection) ;nd systemic (affecting

non-infectious diseases develop due to unhealthy life | multiple organs).

style. These include heart diseases, hypcrtcnsmn, diabetes, cancer and stroke. Mental

health diseases like depression are also included in this category.

(ii) Genetic disease: Genetic diseases are caused by abnormalities in_genes or

chromosomes. Examples include haemophilia, thalassemia and muscular dystrophy.

(iii) Degenerative diseases: Some non-infectious diseases| @. How overuse of antibiotics

-results from the gradual decline of body organs or| isharmful?
tissues due to aging or other factors. Examples include| anc overuse of antibiotics” by
Alzheimer's disease, parkinson disease and arthritis. people has caused resistance in

Q3. Discuss zoonotic diseases with the help of examples. | many bacteria. It is a major

Ans. Zoonotic Disease: health risk.

An infectious disease that is naturally transmltted from ammals to humans is called
zoonotic disease.

Zoonotic Pathogens: Zoonotic pathogens may be bact:ria, virus

or other parasites. Humans can. get zoonotic pathogens through

direct contact w1th animals or through food, water or the
environment.
- Examples of zoonosis include:

(i): Anthrax: It is caused by bacterium Bacillus anthracxs The

infection site may be skin, lungs or digestive system.

Transmission of Anthrax: Anthrax is transmitted to humans

through contact with contaminated animal products (e.g wool,

hides). Usually, anthrax bacteria enter the body through a wound
in the skin, by eating contaminated meat or inhaling the spors.s of|
bacteria.

(i) Bird-flu (Avian Influenza): It is caused by influenza a
. virus. The infection site includes nose, throat and lungs. Humans
get bird flu through close contact with infected birds.- Causative agents of
(iii) Ebola: It is caused by Ebola virus which targets sites in the| Anthrax, Bird flu
body including liver, immune system and blood vessels. and Ebola“

Transmission of Ebola: The virus spreads [ o, which zoonotic disease become human only
through direct contact with body fluids, such disease? .

as blood from infected humans and animals. It Ans. Some di h
also spread from contact with contaminated P SRR, Such 25 AIDS began 254
objects. 2o0nosis but later became human-only diseases.

Ebola Virus
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4. Describe vector-Borne diseases with examples.
Ans. Vector-Borne Diseases:

These are the infections that are transmitted by vectors i.e., living organisms to carry
pathogens from one host to another.

" 'r-g»pr “,'-'f_ a—
N

Anopheles mosquito Aedes mosquito Ixodes ticks Haemagogus mosquito
Causes: These diseases can be caused by bacteria, viruses or olher parasites.
Examples of vector-borne diseases:
() Malaria: It is caused by a parasitic protozoan (Plasmodium). It primarily affects
liver and then the RBCs. If untreated, it can lead to organ damage. It spreads from one

" human to other through Anopheles mosquito.

(ii)' Dengue Fever: It is caused by Dengue virus that transmits through Aedes
mosquito. Dengue fever affects multiple organs, including skin, blood vessels, and lymph
nodes.

(iii) Lyme Disease: It is caused by bacteria Borrelia burgdorferi which spread through
ticks. The infection affects the skin, joints, and nervous system.

(iv) Yellow Fever: It is an infection caused by yellow fever virus that spreads through
Aedes or Haemagogus masquitoes. The.infection initially affects the liver, then involves
the kidneys, heart, and nervous system.

05. What is allergy? Write name different types of allergy.
Ans. Allergy:

An allergy is an abnormal immunological response of | Q. Are diabetes and cancer caused
‘the body against a foreign substance that's typlcally not | only by life style?

harmful to the body. Ans. Diabetes and cancers are not
Allergens: The- foreign substances which cause | solely due to lifestyle choices. These
allergies are called allergens. Common allergens | diseases also have genetic basis.
include pollen, dust mites, certain foods, insect stings | Lifestyle choices can however, delay
and cértain medicines. ' : the onset of such diseases.

Type of allergies:

There are five types of allergies

(i) Respiratory allergies (if) Skin allergles (iii) Food allergies

“(iv) Insect sting allergies (v) Drug allergies
Q.6. Briefly explain Respiratory allergies and skin allergies.
Ans, Respiratory allergies: :
o Allergic Rhinitis (Hay Fever): It is caused by airborne allergens like pollen, dust
Mmites etc. Symptoms include sneezing, itching, nasal congestion and runny nose.
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e Asthma: A chronic condition where [, How anaphylactic shock occurs?
various allergens (ammonia, latex pesticides, | Write down its causes.

fumes, metal or wood dusts etc) trigger | Ans. Anaphylactic shock is a severe, life
inflammation and narrowing of the air ways. It | threatening allergic reaction. It can occur
leads to wheezing, shortness of breath, chest | suddenly after exposure to an allergen
tightness and coughing. such as certain foods, insect stings, or
Skin Allergies: medicines. It causes difficulty in breating
e Eczema (Atopic Dermatitis) - Chronic and sudden drop in blood pressure. It
skin' condition characterized by itchy, inflamed requires immediate medical treatmeM
patches of skin. Several allergens can trigger eczema. For example, dust mites, pollen, pet
skin flakes, mold spores, certain fabrics, metals etc.

e . Contact Dermatitis - Skin reaction resulting from direct contact with allergens like
nickel, latex, or certain plants. Symptoms include redness, itching, and blisters.

Q.7. Wirte short note on following.
o FoodAllergies e Insect Sting Allergies e Drug Allergies:
Food Allergies: .

e Common Food Allergies - Range from mild (itching and swelling) to severe
(difficult breathing, loss of consciousness etc.). Allergens may be peanuts, tree nuts,
shellfish, fish, milk, eggs, soy, and wheat. .
Insect Sting Allergies:

e  Venom Allergens - Bee, wasp, and ant stings can trigger allergic reactlons e.g.,
local pain and swelling, hives, and in severe cases, anaphylaxis.

Drug Allergies: ~

¢ Common Drugs Allergies - Range from mild rashes and itching to severe
anaphylactic reactions. Allergens may be certain antibiotics aspirin, and Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs).

m Pathogens’ '

Q8. Define pathogens and wrlte down various- ways. they can be transmltted to
humans. -
Ans. Pathogen:
A pathogen is a microorganism or agent that causes disease in its host Pathogens
include viruses, bacteria, fungi and other parasites like plasmodium.
Transmission of pathogens: Contact Pathogens can spread to humans through the five
main ways: =
(i) - Air (ii) Food
(iv) Person-to-person (v) Bites of animals
Q.9 Classify the types of Pathogens. Give examples, the disease caused and modes
of transmission.
Ans.

(i) Water

IMlinANi DiwLUGY 155

; D-isease
.Caused

Common Transmission
- Method

Airborne droplets
Direct contact

Type of

pathogent Example

Influenza Virus Influenza (Flu)

Human AIDS Sexual contact
Virus Immunodeficiency Virus Blood transfusion

(HIV) : Shared needles

SARS-CaV-2 COovID-19 Airborne droplets

Surface contact

Streptococcus pyogenes | Strep Throat Respiratory droplets

Direct contact

Bacteria

Mycobacterium Tuberculosis Airborne droplets
tuberculosis (TB) N
Escherichia coli Food Poisoning | Contaminated food/ water
Candida albicans Candidiasis Fungal growth in warm,
(Yeast Infection) | moist areas
Fungi Direct contact
Tinea pedis Athlete's Foot | Contaminated surfaces
Aspergillus fumigatus _ | Aspergillosis Inhalation of fungal spores
Plasmodium falciparum ‘| Malaria Anopheles mosquito bites
Parasitic | Giardia .lam'b[ia Giardiasis Contaminated water
Protists ¢ Contaminated food
' Entamoeba histolytica Amoebiasis Contaminated food/water

(o5 I

010. Describe the roles of T-celis and B-cells in immunity. :
Ans. T-cells and B-cells are the primary components of aquired immunity also known as
third line of defence. While both are types of lymphocytes.

- (i) T-cells: The direct attackers and regulators. T-cells are a type of white blood cell

involved in non-specific and specific cellular responses.
Natural killer cells: These are a specific typé of T-lymphocytes that acts in the second

. line of defence. They kill body cells that have been infected by pathogens and also detect

and kill cancer cells.
Cellular Interaction: Unlike B-cells some T-cells directly interact with infected cells to

eliminate threats. .

Response to fever: The activity of these and other phagocytes increases during a fever,

which helps to slow down bacterial and viral growth.
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(ii) B-cells the antibody producers: B-cells are central to active immunity, which is 5
component of the body's third line of defence.

The primary role of B-cells is to prepare antibodies. These antibodies are
specialized proteins designed to target and kill specific pathogens.
Active immunity: This process occurs during active immunity which can be acqulred
naturally or artificially through vaccination.
Contrast with passive immunity: B-cells create long-lasting active immunity, "passive
immunity” involves being get ready-made antibodies, which provides only short lived
protection.
Q.11. Write a note on First line of Defence. ,
Ans. First Line of Defence '

It is nonspecific defence against any pathogen, regardless of the pathogen's identity,
It includes the skin and mucous membranes.
(i) Skin serves as a physical barrier to pathogens. In addition, the oil and sweat glands
present in skin inhibit the growth of many microbes.

-(i) Mucous membranes are epithelial tissues that protect the interior surfaces of the
body e.g., respiratory and digestive systems, the urethra. Mucous membranes secrete
mucus that traps pathogens. ‘ ' ‘

Q.12. Define Immunity. Write down types of Immunity.

Ans. Immunity is the ability of the body to defend itself against dlsease -causing

organisms, The following are the types of immunity:

(i) Innate Immunity: This type of immunity is present in body by birth. It mcludes
the first line of defence and second line of defence.

(ii) Acquired Immunity: It is acquxred during life time. It mcludcs thc thlrd line of
defence.

Q.13. Explain Second line of Defence in detail.

Ans. Second Line of Defence:
The second line is also a non-specific defence. It includes:

(i) Killer cells of blood: move through the blood stream to detect and destroy'

pathogens. For example:
e  Macrophages develop from monocytes (a type
of WBCs). They ingest bacteria and kill them.
e Neutrophils are a type of WBCs. They do
phagocytosis (engulfing-the pathogen and Killing it).
They also release killing chemicals on pathogens.
They also release network of fibres which bind with
pathogens and kill them.
e Natural Killer cells are a type of T-lymphocytes.

They kill the body cells that are infected by pathogens. | A macrophage attacking microbes

They also detect and kill cancer cells.

mm NI UIVLUU | kSD %ﬁ:%%f;/b m
@i Protective.proteins also provide non-specific defences. For example:

o Special proteins form a ring-shaped structure that punctures the membranes of
infected cells, causing the cells to die.

o Interferon is another protective protein. It is released by cells infected with viruscs.
Interferon causes nearby cells to make a protein that helps them resist viral infection.

(iii) Inflammation: Infected or injured cells release chemicals called histamines which
cause local expansion of blood vessels. It results in heat, redness and swelling. This
condition is called inflammation. This response is often strong enough to stop the spread
of microbes.

'(iv) Fever: Fever is also a second line of defence. When macrophages attack the
pathogens, they release chemicals called pyrogens in blood. When pyrogens reach the
brain, the temperature regulating part of the brain raises the body's temperature above the
normal value of 37 °C (98.6 °F). It results in the rise in body temperature. The
higher-than-normal body temperature is known as fever. It increases the activity of
phagocytes and slows bacterial and viral growth.

d14. Write a note on blood clotting.

Ans. Blood Clotting:

Blood clotting, or coagulation, is a process that prevents excessive b[eeding when a
blood vessel is injured. The following are the main steps:
() When a blood vessel is injured, the exposed collagen fibres activate the blood
platelets. Activated platelets adhere to the collagen and the damaged walls of blood

“vessel. In this way, a temporary "platelet plug" is formed.
- (i) Platelets release special proteins called clotting factors which convert prothrombin

(a plasma protein), into thrombin. =

(i) Thrombin converts fibrinogen, another plasma protein, into fibrin strands. Fibrin
strands weave through the platelet plug, forming a blood clot.

(iv) Platelets within the clot contract and reduce the size of wound. Once the vessel is

~ repaired. A plasma protein breaks down the fibrin clot, dissolving the clot and restoring

normal blood flow. :
3 (-»Clotting factors ]
- Prothrombin—*—> ﬁrofrnbib"-l

Fibrinogen —¥—  Fibrin
] Blood clot

Platelét plug Fibrin strands

oll.

Formation of Blood Clot
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b= Objective Type Questions

J// Additional MCQ's /4

10.

11.
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Multiple Choice Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual);

According to WHO which is a staté of complete physical, mental and social
well-being? ' -
(@) Health (b) Disease (c) Disorder (d) Syndrome

A specific condition that affects the normal‘functioning of the body or mind is
defined as: k
(a) Symptom
Diseases include:
(a) Infections

(c) Auto immune diseases

The term "illness" refer to:

(a) The biological cause of a virus :
(b) The individual's subjective experience of being unwell
(©) A localized skin infection only

(b) Pathogen (c) Health () Diseasg
(b) Metabolic disorders
(d) Allof these

- (d) The genetic basis of a condition

Infectious diseases are also known as: k

(a) Non-communicable diseases (b) Hereditary diseases
(¢) Communicable diseases (d) Lifestyle diseases
Which of the following is an example of a viral infection?

(@) Typhoid  (b) Cholera (c) COVID-19 (d) Malaria
Typhoid and tuberculosis are examples of infections caused by: = -
(a) Viruses (b) Bacteria (c) Fungi (d) Parasitic worms

- Candidiasis (yeast infection) is classified as what type of infection? -

(a) Fungal (b) Viral (c) Bacterial
Malaria is caused by which types of pathogen?

(a) Parasitic worm (b) Parasitic protozoan .

(c)- Fungus (d) Virus

Non-infectious diseases are those that: ‘

(a) Spread through contaminated food (b) Result from bug bites

(¢) Do not transmit from one person to others

(d) Are only caused by viruses

Which' of the following is a major cause of non-infectious diseases?
(a) Pathogens (b) Heredity (c) Bacteria (d) Fungi

(d) Protozoan

12'
13
14,

15.

~ (c) Lifestyle choices

16.

17.

8.

19.

20.-

(a) Aedes
21.
e
2.

4,

25.

: m Pathogens :

26,

"(c) Mental health disease
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Which of these is NOT solely due to lifestyle choices but also have a genetic
basis?

(@) Flu

(c) Measles

Depression is categorized as:
(a) Viral infection

(b) Diabetes and cancers
(d) Cholera

(b) Bacterial infection

(d) Communicable disease
Infectious diseases can spread through all of the following EXCEPT:
(a) Contaminated water (b) Bug bites

(c) Genetic inheritance (d) Person-to-person contact
Genetic diseases are primarily caused by abnormalities in:

(a) Bacterial infections (b) Genes or chromosomes
(d) Fungal pathogens

Which is an example of genetic disease?

(a) Alzheimer's  (b) Arthritis (c) Thalassemia  (d) Anthrax

" A zoonotic disease is one that is naturally transmitted from:

(a) Humans to humans (b) Plants to humans

(c) Animals to humans (d) Soil to plants

Which bacterium is responsible for causing anthrax?

(a)’ Borelli burdorferi (b) Bacillus anthracis

(¢) Plasmodium (d) Influenza

Living organisms that carry pathogens from one host to another are called:
(a) Allergens (b) Vectors (c) Antibodies (d) Hormones
Malaria is caused by a parasitic protozoan called:

(b) Ixodes (¢) Plasmodium
Which mosquito is the primary vector for dengue fever?

(d) Haemagogus

(8) Anopheles (b) Aedes (¢) Haemogogus (d) Culex .
Lyme disease is transmitted to humans through the bite of:
(a) Birds (b) Ticks (Ixodes) (c) Bees (d) Bats

Which organs are initially affected by the yellow fever virus?

(a) Skin and joints, (b) Heart and lungs (c) Liver (d) Immune system
Hay fever is caused by:
(a) Airborne allergens (b) Eating shellfish
(c) Bee stings ; (d) Genetic mutations
Which of the following is listed as a common food allergy? :
(@) Distilled water (b) Shellfish ~ (c) Cookedrice  (d) Bananas

Which of the following diseases is caused by a fungus and is commonly
transmitted through contact with contaminated surfaces?
(@) COVID-19 (b) Athlete'sfoot (c) fever

(d) throat infection




m IMTIHANI BIOLOGY

29.
30.
31.
32.

33.

34,
35
36.
37;
38

39.

‘() Physical barrier

(160)  Seissens
Which of the following are categorized as "parasitic protists
(@) SAR-COV-2and HIV

(b) Aspergillus fumigatus and Tinea pedis

() Giardia lamblia and Entamoeba histolytica

(d) Mycobacterium tuberculosis and E.coli

AlIDs and COVID-19 can be transmmed through:

(a) Contaminated water (b) Mosquito bites
(¢) . Bee'sdung (d) Direct contact or droplets

mmsily,

"o ’

is the ability of the body to defend itself against disease Causing
organisms.
(@) Syndrome (b) Disease (c) Pathogen (d) Immunity
Which type of immunity is present in body by birth?

(b) Innate immunity
(d) None of these.

(@) Acquired immunity
(c) Both (a) and (b)
Innate immunity includes:
(a) First line of defence (b) Second line of defence

(c) Third line of defence (d) Both (a) and (b)

Which type of immunity acquired during life time? :

(@) Acquired immunity (b) Innate immunity

(c) Active immunity (d) Passive immunity

The "First Line of Defence" in the human immune system- mcludes physm
barriers such as:

(a) Macrophages and neutrophils (b) Skin and mucous membranes

(c) Antibodies and B-cells (d) Interferon and.pyrogens

The role of mucus in the mucous membrane is:,

(a) To treat diseases - (b) To trap pathogens

(¢) To insulate skin (d) To ingest bacteria

Natural killer cells specificially targets: !

(a) Healthy red blood cells

(b) Pathogen-infected cells and cancer cells

(c¢) Mucous membranes (d) Blood platelets

Inflammation results in heat, redness and swelling due to release of:

(a) Pyrogens (b) Histamines (© Antlbodxes (d) Collagen
The third line of defence is also known as: :

(2) Innate immunity (b) Acquired immunity

(d) Passive immunity

Active immunity can be developed naturally or artificially through:

(a) Antibiotics (b) : Vaccination

(c) Blood clotting (d) Histamine release

Which of the following is a component of the third line of defence?

(@) Skin () B-cells and antibodies
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(c) Mucous membranes
40. What is the purpose of coagulation?
(a) Carry oxygen (b) Prevent excessive bleeding
(c) Fight viruses (d) Produce platelets
41, Which protein convert prothrombin into thrombin?
(a) Progens (b) Clotting factors (c) Histamines
42, Thrombin's main role is to convert:
(a) Platelets into collagen-
(c) Fibrin-into prothrombin

O
(d) Inflammation

(d) Interferones

(b) Fibrinogen into fibrin stands
(d) Blood into plasma

[Answors]

1. @ 2. (d) 3. (d) 4. (b) 5. (c) 6. (c)
7. (b) 8 (@ 9. (b) 10. (c) 11. (b) 12. (b)
13. (c) 14. (c) 15. (b) 16. (c) 17. (c) 18. (b)
19. (b) 120. (c)° 21. (b) 22. (b) 23. (c) 24. (a)
25.(b) - 26.(b) 27.(c) 128 (d) 29. (d) 30. (b)
31 (d) 32.(a) 33. (b) - 34..(b) 35. (b) 36. (b)
37. () 38. (b) 39. (b) 40. (b) 41. (b) 42. (b)

1. How would you differehtiate_ between disease and illness?

Ans. Disease: Disease is a specific condition that affects the normal functioning of the
body or mind.- :
Examples: Examplcs of diseases include mfectxous metabolic disorders,
autoimmune diseases and genetic disorders.
Iliness: Illness means the subjectlve experience of being unwell due to disease.
\This include individuals perception and response towards their health condition.

- -2, "How many basic types of diseases are there? Name them.

Ans. There are two basic types of diseases:
.- Infectious Diseases ii- Non-infectious Diseases
3. 'How infectious diseases can be transmitted?
Ans, Infectious diseases spread through contaminated food, water or bug bites.
4. What do you know about non-infectious diseases?
Ans; Non-infectious diseases: These are non-communicable dlscases They do not
+  transmit from one person to others.
Examples: Diabetes, thalassemia and parkinson's disease are thc examples of

«
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non-infectious diseases.

5. Through which factors non-infectious diseases can be transmitted?

Ans. Non-infectious diseases can be transmitted due to heredity, unhealthy lifestyles
environmental factors and aging.

6. Which non-infectious diseases develop due to unhealthy Ilfestyle and mental
health?

Ans. Many non-infectious diseases develop due to unhealthy llfestyle These include -

heart diseases, hypertensron, diabetes, cancer and stroke. Mental health drseases
include depression.

7.. Name the diseases occurs due to heredity and agmg

Ans. Non-infectious diseases.due to heredity: These diseases include haemophilia,
thalassemia and muscular dystrophy. '
Non-infectious diseases due to aglng These dlseases include Alzhelmer s disease,
Parkinson's disease and arthritis.

8. How humans can get zoonotic pathogens?

Ans. Humans can get zoonotic pathogens through direct contact thh ammals or through
food, water or the environment. :

9. _ Discuss Avian Influenza. :

- Ans, Avian influenza is also called bird flu. It is caused by mﬂuenza A v1rus The

infection site include nose, throat and lungs. Humans get bird flu through close

contact with infected birds.
10. - What are vectors? et
Ans. Vectors are the living organisms that carry pathogens ﬁom one host to a.nother
11. Write down the examples of vector-Borne diseases.. 3

Ans. Examples of vector-borne diseases include Malaria, Dengue Fever, Lyme dlsease_

and yellow fever.
12. Write a note on yellow fever. .

Ans. Yellow fever is an infection caused by yellow fever virus that spreads throughf

Aedes or Haemogogus mosquitoes. The infection initially affects the liver, then
_involves the kidneys, heart and-nervous system.
13. Which bacteria causes Lyme disease?

Ans. Lyme disease is caused by bacterla Borrelia burgdorferr whlch spread through'

ticks.

14. ' Discuss insect sting allergies. .

Ans. Venom Allergens: Bee, wasp and ant stmgs can trlgges allerglc reactions e. g. local
pain and swelling, hives and in severe cases anaphylaxis.

R oo BNDE oy

15. Define a pathogen and list two examples of different types.
Ans. Pathogens: A pathogen is a microorganism or agent that causes diseases in its host.
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Emmples of pathogens: Pathogens include virus, bacteria and fungi.
ldentlfy two bacterial pathogens and the specific diseases they cause.
5 The bacterial pathogens are mycobacterium tuberculosis ‘which cause tuberculosis
"\ (TB) and Escherichia coli which cause food poisoning. '

Immumty

1 What is immunity?

_Jmmunity: Immunity is the ability of the body to defend itself against disease

.causing organisms.

8. pifferentiate between the roles of macrophages and neutrophils in the defence
mechanism.

Macrophages: Macrophages develop from monocytes (a type of WBCs). They

ingest bacteria and kill them.

‘Neutrophils: Neutrophils are a type of WBCs. They do phagocytosm They also
* release killing chemicals on pathogens. They also release network of fibres which

pind with pathogens and kill them.
19. What is an "mterferon", and how does it help nearby cells?

Ans. Interferon is a protectlve protein: It is released by cells infected with viruses.

Interferon causes nearby cells to make a protein that helps them resist viral
infection.
20. Differentiate between. actlve immunity and passive immunity.
Ans. Active immunity: In active immunity a type of lymphocytes called B-cells prepare
_antibodies to kill the pathogen. It may be a natural or artificial (vaccination).
Passive Immunity: In passive immunity, the individual is given antibodies to
combat specific microbes. Passive immunity is short-llved
15. Define blood clotting.
Ans, Blood clotting ‘or coagulation, is a process that prevent excessive bleeding when a
“blood vessel is injured.

Exercise Ouestlons (Solved)

Select the correct answers for the following questlons
“- A doctor finds bacteria in a patlent's blood sample. What type of disease is the
~ patient suffering from?
(a) Infectious disease (b) Non-mfectlous disease
- (c) Genetic disorder : (d) Nutritional deficiency
2’ Which of the following is an example of an infectious disease?
(a) Diabetes (b)-Hypertension (c) Influenza (d) Osteoporosis
3. A person develops rabies after being bitten by a dog. This is an example of:
* (@) Non-infectious disease . (b) Food-borne illness
() Zoonotic disease » - (d) Genetic disorder -
4. Which of the following is a vector-borne disease?-

() AIDS _(b) Malaria (c) Tuberculosis * (d) Diabetes



INTIHANI BIOLOGY  (164)  Sa g Pt | cuss 10

S, ~\ person develops dengue fever after a mosquito ln(c In this case, the
mosquito acts as:
(a) Howxt ) Pathogen (©) Vector
6.  Which of the following is the first linc of defence against pathogens?
(a) Antibodies (1) Skin and mucous membranes
(c) T cells (d) B cells
Skin is categorirad as;
(a) Non-specific defence
(¢) Acquired immunity
8. What tnggers an allergic reaction?

.\/\

(d) Reservoir

(b) Specific defence
(d) Passive Immunity

(a) Pathogens (b) Allergens (¢) Antigens (d) Antibodics
1. @ 2. (¢) 3. (¢) 4. (b) 5. (¢
6 () 7. (a) 8. (b)

B. Write short answers.

1. Definc infectious discases.

Ans. Infectious diseases: Infectious discases are communicable diseases. They can
spread from person to person or from the enviornment to person.
Infectoius discases results from pathogens entering the body.
Examples: Hepatitis, typhoid and malaria are infectous diseases.
2.  Define zoonotic discases. Also give examples
Ans. Zoonotic Discases: An infectious discase that is naturally transmitted from animals
to humans is called zoonotic discasc.
Examples: Examples of zoonosis include anthrax, bird flu and ebola.
3.  Eanlist allergies with some common types.
Ans. Ans. Allergy: An allergy is an abnormal immunological response of the body
against a foreign substance that's typically not harmful to the body.
Tvpes of Allergies:
Types of allergies are:
(i) Respiratory Allergies ©  (ii) Skin Allergies (iii) Food Allergies
(iv) Insect sting Allergies (v) Drug Allergies
4. Differentiate between innate and acquired immunity. A
Ans. Innate Immunity: This type of immunity is present in body by birth. It includes
the first line of defence and second line of defence.
Acquired Immunity: It is acquired during life time. It includes the third line of
defence.
5. Describe the role of skin as a component of defence system.
Ans. Ans. SKin serves as a physical barrier to pathogens. In addition, the oil and sweat
glands present in skin inhibit the growth of many microbes.
6.  State the role of mucous membranes in defence.
Ans. Mocous membranes are epithelial tissues that protect the interior surfaces of the

o
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body ¢.g. respiratory and digestive systems, the urethra. Mucous membranes secrete
mucus that traps pathogens.
¢. Write answers in detail.
Describe infectious and non-infectious diseases and their types with examples.
._\'“s, See Q.1 and 2 for answer
3. Describe vector borne diseases with examples.

Ans. See Q.4 for answer

1. Describe the roles of T-cells and B-cells in immunity.
:\ns. See Q.10 for answer

4. Write a note on blood clotting,.

Ans. See Q.14 for answer

p. Inquisitive questions

{- Why do infectious diseases spread faster in crowded places?

Ans. Infectious diseases spread rapidly in crowded environments because pathogens
have more opportunities to mave from person-to-person.

Modes of transmission: Many pathogens like influenza virus or rﬁycobac:crium
tuberculosis are spread through airborne droplets released when an infected person
cough or sneezes. In a crowd, these droplets are casily inhaled by others ncarby.
Direct and surface contact: Crowded places increase direct person-to-person contact
orsurface touching (like doors handles) which are common transmission method.

2- How can genetics imcrease a person's risk of developing non-infectious
diseases?.

Ans. Genetics can increase a person's risk of developing non-infectious disecases when
faulty or mutated genes are passed from parents to their children. These genes may
make the body more prone to problems such as high blood pressure, weak
metabolism or uncontrolled cell growth. As a result, a person with these inherited
genes has a higher chance to developing conditions like diabetes, hypertension or
cancer.

Not only the genes increase the risk of diseases, the disease usually develop when
genetic factors combine with unhealthy lifestyle or environmental factors.

3. Why do some people develop allergies while others do not??

Ans. Some people develop allergies while others do not because their immune systems
react differently to certain substances. Some people get allergies because their
immune system is extra sensitive often due to inherited genes from their parents.
Their body overreacts to harmless things like dust or pollen. Other do not develop
allergies because they do not have this sensitivity. Environment and exposure to
allergens can also affect who develops allergies.

-
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Evolution

Student Learning Outcomes )

Atter Studying this chapter, students willbe ableto: =~ = .. Tese
Explain the theory of evolution by natural selection with examples.

Define species. ’

Discuss briefly the observations Danwin made during his voyage on HMS Beagle,

Describe sources of variation which can lead to speciation and evolution.

Describe evidence of evolution with regards to the following:

Paleontology (fossil record)

Comparative anatomy (homologous structures, \'cstmml slruclures)

Selective breeding

= Subjective Type Questlons

Long Questions prepured
(Knowledge, Understanding, Applneation,

- Darwin's Observations
Q1. Define Evolution. Who laid the foundations of theory of Evolutlon by natural
selection?

Ans. Evolution: Evolution is the change in heritable traits of population over the course
of successive generations. :
° It involves the gradual changes in characteristics passed from one generatlon to the next.
In 1850s, English naturalist Charles Darwin (1809-1882) He explamed the
mechanism of evolution in a comprehensnve way. He went on five year trlp around the
world on his Majesty's Ship (HMS) Beagle.

During his voyage, Darwin made a lot of important -
observations that laid the foundations of his theory of T ceews
Evolution by natural selection. ; ‘ A
Q2. Write a note on the observations Darwin made =] &
mmon - o P - Caci
during his voyage. Ay Commor A
Ans: Key observations made by Darwin: ; T nseats
The following are some 1mponant observatlons made by Finches with different
Darwin: : beak sizes and shapes

* survive by hiding or blendmg in.

(i) Unique species: He observed a variety of umque plant and animal species in.

different regions. He observed that different islands and environments had their own
distinct sets of species. ;
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yariations in same species: Darwin [ Q. What is evidence of evolution of
(bschCd variations among same species living | whale?
jq different environments. Ans. Some whales have tiny leg bones

He noticed that these were adaptations | buried deep inside their bodies! These
. Spcclal variations in an organism's body or | bones no longer serve a purpose in
bchaVIOUI' that help it survive in its| swimming. These are powerful clues to
cnv:ronment He was convinced on the role of | the whale's evolutionary past. They're
Jdaptations in the survival of species. like fossils inside the body.

(i) Beaks of finches: On the Galapagos lslands, he noticed that different species of
finches had different sizes and shapes of beaks in different islands. He noticed that
different foods e.g., seeds, cacti and insects were available at different islands. The beaks
of finches were suited according to the food sources available on specific island.

(iv) Fossils of extinct animals: When he observed the fossils of extinct animals, he
found their resemblance with modern species. This suggested that species could change
vertime.

2 After returning from his voyage, Darwin analysed his observations and gathered
more evidence .to support his ideas. Eventually, in 1859, Darwin published his work in
the form of a book, "On the Origin of Species". In thls book, he presented his "theory of
evolution by natural selection".

m Theaory of Evolutlon By Natural Selection

03. Explam the theory of evolutlon by natural selection.

Ans. Natural Selection:

Natural selection is.the process through which the individuals VBT
with better characteristics (variations) are more likely to live,

reproduce and pass those variations to their offspring. S ol s e

Steps of natural selection: - bettervariations . - _ useful variations
Natural selection works in following steps: 3 & J
(i) . Variations: In every species, individuals are sllghtly' Stggle for
different frbm one another. These differences may be in —‘—‘g’——-
~colour, size, speed, strength or ability to find food. . : - survhalof
For example: Some beetles are green and some are brown. ——"?F;im-—
(ii)- Struggle for Survival: Living things compete for ,&:,gm
limited resources such as food, water,.space, and mates. Also, - Variations
they face threats from predators, diseases, and harsh v:
Gradual

environments: For example Birds eat beetles, SO beetles must tebeahk

Mechanism of evolution

(iii) Survival of the Fittest: The individuals thh better variations are more likely to

live and -reproduce. "Fittest" means best suited, not necessarily the strongest. For
example: Brown beetles blend in with the soil better than green beetles. So, they will be
difficult to be preyed upon by bll'dS
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(iv) Reproduction and Passing on Variations: The surviving individuals rgpmduw
and pass their uscful variations to their offspring. Over time, these helpful varmuomi
become more common in the population. For example: More brown beetles are bom
because the green ones were caten more often.

(¥) Gradusl Evolution Over Time: After many generations, small changes build up.
The species slowly changes. If the environment continues to favour certain varmuons

new species may eventually form. For example: If only brown beetles survive ang
reproduce over many generations, the whole beetle population may become brown.
Grre'\ =-v\-\ Green  Brown
declie Liled sur\-i-cd
ﬂs éb ets T s Lo
m% Sy gg_.ua%
\‘an:ﬁcns su.:sstc for SUN4\¢| of Passmg on Gradual
survival the Fittest Variations Evolution

Process of natural selection

Q4. Define Natural Selection. Describe the process of natural selection using the

example of giraffe.
Ans. Natural Selection: Natural selection is the process through which the individualg
with better chracteristics (variations) are more likely to live, reproduce and pass these
variations to their offspring.
Examples of Natural selection:
Giraffe's Long Neck:
(i) Variations: Some giraffes had slightly longer
necks than others.
(ii) Struggle for Survival: Food (leaves on tall trees) | suggest long necks also helped
were hard to reach, especially during dry seasons. male giraffes fight each-other.
(iii) Survival of the Fittest: Giraffes with longer necks could eat leaves from taller trees
and survived better during harsh conditions.

Q. Why do giraffes have such
long necks?

Ans. It's not just about reaching
high leaves. Some scientists

(iv) Reproduction and Passing on Traits: These long-necked giraffes reproduced and

passed the long-neck trait to their babies.

(v) Gradual Evolution Over Time: Over many generauons, most giraffes in the

population had long necks.

Q5. Explain the process of natural selection using the example of peppered moth
during industrial revolution.

Ans. Peppered Moth (During Industrial Revolution in England)

(@) Variations: Some moths were light-coloured, and some were dark-coloured:

(ii) Struggle for Survival: Birds hunted the moths during the day as. they .rested
on tree bark. d

/\
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gurvival of the Fittest: After pollution darkened the tree bark, dark- coloured
“) s blended in and survived better than light ones.

oth Reproduction and Passing on Variations: Dark moths reproduced more and
sed on the dark colourtrait.

Gradual Evolution Over Time: Over time, the population had more dark-coloured
qoths than light ones.

)

v
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6. Write different types of speclahon

Types of speciation: There are two main types of speciation:

) Allopatric speciation (ii) Sympatric speciation

Allopatric Speciation: This, speciation occurs when a population is geographically
arﬂ“:d into two or more populations. The physical barrier (such as a mountain range,

\ﬂ.’ or ocean) prevents individuals from different groups from breeding. Over time, the

nolatcd populations evolve differently and become distinct species.

for example: In the case of the finches of Galapagos Islands, different islands provided
ique environment. Over time, populatlons of finches adapted to each environment,

cvcmually becoming separate species.

) sympatrlc Speciation: This speciation

occurs when reproductive isolation happens

within the same .geographical area due to

pabitat preference or behaviour.

for example: Groups of fishes of same

species live in the same lake. Both the groups

are reproductively isolated due to dietary

preferences or-mate. selection. Over time, the

groups remain reproductlvely isolated,

resulting in the emergence of new species.

7. Explain briefly about species and speciation. ;

Ans. Species: A species is a group of organisms that can interbreed and produce fertlle

offspring under natural conditions. Members of the same species are similar and are

reproductlvely isolated from other species. For example, Lions (Panthera leo) and Tigers

(Panthera tigris) are distinct species. They do not naturally interbreed with each other.

Speclation: Speciation is the process by which new species arise by evolution.

m “Sources of Variations
08. Describe the sources of variations.
Ans. Varlations: -
Variations are the mherltable differences among md1v1duals in-a papulatlon on
which natural selection can act. : ‘“
Sources of variations: The following are the main sources of variations. =

ec&_:_a.tl‘(‘)h~

AnS:

Ancestral
species
New
species

e 5

Allopatric Speciation Sympatric Speciation

Main types of speciation

S
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(i) Mutations: Evidences of Evolution

Mutation is a permanent change in the DNA of an organism that can pass on to the i i i i
oM . g tify how fossil record prov
offspring. Mutations can occur spontancously or by environmental factors such ag a9 st tol Arov'ces.an,evidence;ofievolution:
* us. Palaeontology:

radiations or chemicals. Mutations result in new characteristics (variations) in organisnp
S. S S 1
. A 3 AL is the stud rves: Wh ssi
Most mutations arc necutral or harmful. Some mutations can be beneficial and provide mcomology 1 y of fossils, which serves [ Q. whatare fossils?
Fbe iR S oneio e Bri T 458 primary tool for scientists to reconstruct the

Ans. Fossils are the remains, impressions

’ 8 . : - of life an earth. - ok b
Example: In a popl‘]l:i.(lOS'l of boc(crm. a _mu(auon Q. Why you don't look exactly same, to (3 l::s‘gz record of change: Fossils provide a direct or traces of organisms th?t hvod in the
may ‘producc antibiotic resistance in some | Yourparents? o TN, ‘su8| record of evolutionary changes that have past. Most fossils are found in sedimentary
individuals. These resistant bacteria have more | Ans- You p;°‘bba;!’ly ‘:’ wsel‘r,':raro: g’°u,' I ‘ccun'ed among various organisms over time. rocks.

. . . HoO . i
chances to survive and reproduce in the presence r:c::[:::dnly sl;‘e";f;,e' and this);s dug':; ; cquential observations: Palaeontologists use fossils to observe the specific sequence in
of antibiotics. They can pass on this variation to | yasiations. i \h‘chdlﬁ’ercnt groups of organisms appeared.
future generations. ‘,er(ebrate Evolution: The fossil record reveals a clear chronologlcal sequence of
(ii) Genetic Recombination: 3 : 1 ertebrate classes, starting with f'shes, followed by amphibians, reptiles and then birds
i s.
SEseagty o oraint : at - | gmanme
) lo sexually reproducing ol_’sa.nlsms, g?ocllc rec,omt.nnatlon. occu-rs durmg the i pridging Evolutionary Gaps Eucsiiseshonr (hesohardctcrict sl
formation of gaf‘nctcs. through mcloSIS: The mixing of genetic ‘materlal from two parents both ancestors and their subsequent generations acting as a
produces offspring with new combinations of genes. s ; wpridge" to fill gaps in evolutionary history.
This results in variation by creating new combinations of characteristics. | gvidence of Gradualism: The study of these remains provndes
Example: Human siblings have different| Q. Discuss Bananas -have numerous - | evidence of the gradual history of various species, provin
) hysical g P p g
combinations of characteristics (e.g., hair colour, eye | mutations. - |  (hat change happens over long periods rather than all at once. -
colour) because of the genetic recombination that Ans’Many bananas are tnplond meanmg ; For example: Fossils of archaeopteryx (a bird-like dinosaur) provides |- - .
occurs during the formation of gametes in parents. they have three sets of Ch’°"“,°5°mes It i1 cvidence that birds evolved from.a tetrapod dinosaur (a reptile). Archaeopteryx
(iii) Gene Flow (Migration): i makes them sterile. They can't reproduce | 4 1o, Write a note-an homologous structures as an evidence of evolution.
g fonn nomally. So, every bananais a-clonei.e., i
Gene flow occurs when individuals from one - ‘| Ans. Evolution: ~
R 2 p grown from a cutting of another plant. |
population migrate to another and introduce new | Homologous : structures: The sxmllar structures in
genes in that population. This can introduce new variations within a population. If these | different species that perform dlfferent functions are
¢ {f
new variations prove better in the new population, they can spread through the called homologous structures.
population. - i For example The forelimbs of mammals (arm of
Example: When plants from one area cross-pollmate w1th plants from a-different region, human, legs of cat, ﬂlPPCfS of whale and wings of bat),
they introduce new characteristics into the population, such as improved drought | . allhave the same structure but different functions.
resistance varieties. g Conclusion: The basic similarity of structure of these o :
¥ forelimbs is the evidence that they evolve from a | oot tgef Flipper of Wing.ot
(IV) Random Palrlng of Gametes: A i conmmon ancestor. Homologous structures
During sexual reproduction, the pairing (fusion) of egg and sperm is random. It | 011; What are vestigial structures" Explam how they provide evidence of evolution.
means that any sperm can fertilize any egg. It increases ‘variation by producmg offspring 1 s Vestlglal organs:
with unique combinations of genes inherited from both parents. 4. Vestigial organs are body parts that have no apparent function but were fully
Example: In humans, the random paring of an egg and one sperm from millions of | functional in a organism's ancestors.
possibilities leads to children in the same family having different characteristics, even | Examples of vestigial organs:
2 . -* 14 ¢+ Human appendix: It is a small tube- hke structure attached to the cecum. I

though they share the same parents. > : sl : ‘ i

‘humans, it is a vestigial structure. It mlght have played a more important role in th
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digestive system of ancestors.

° Ear muscles in humans: In many animals, such as cats and dogs, car Muse|eg

move their cars to detect sounds from different directions. Hm\u'c.r in humans, these ¢
- muscles are largely non-functional. So, these are vestigial structures in humans.

° Pelvic bones in whales: Modem whales have small, non-functional pelvic boneg

cven though they do not have legs.

e Wings in flightless birds: Birds like ostriches have wings, but they do not yge
them tor flight.

LT
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Vestigial Organs

Q12. What is selective breeding? Describe how humans use selective breedmg in

plants and animals.
Ans. Selective Breeding:
Selective breeding means the process in which
humans select varieties of plants or animals and
breed them to produce offspring with required
characteristics.
Selective Breeding in Ammals
Breed: The varieties of animals which are
selectively bred are called breeds.
Importance: : *
e  -Many breeds of sheep goat, cow hen etc. have been produced by selective breedmg
to increase the productlon ofmeat, milk, eggs, wool etc.

Pelvic bones in whale

Human Appendix

Q. Difference between Homologous
organs and Analogous organs.

Ans. Homologous organs are structurally
same but functionally different. Analogous
organs are functionally same but
structurally different e.g. wings of bat,
birds and insects etc.

Different Breeds of Hen
Selective Breedmg m Plants:

Varieties or cultivars: The varieties of plants which are selectively bred are known as
varieties or cultivars.

A
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rtance: .

Mnny plant varietics have been produced for better quantity and quality of food.
This process has proved very successful for the improvement of yields in
Conomlcally important plnnls like whcal rice, potato and apple ctc

1
%v. .

Varieties (cultlvars) of Potato and apple
q13.Write'down the advantages of selective breeding.
ans. Advantages of selective breeding:
. Selective breeding:
0] Improves desirable traits. (ii) Increascs yicld of crops and animals.

(iii) Produces disease-resistant varieties. (iv) Improves quality ofproducts
v Helps organisms adapt to environments.

l m l) 0
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; Darwm S Ohservatmns

1. ___'is the change in heritable traits of populatlon over the course of
successive generations.
(@) ane_ths ; (b) Variations (c) Evolution (d) Respiration

2. Charles Darwin explained the mechanism of evolution in a comprehensive
way during which decade? o :
(a). 1750s (b) 1800s (c) 1850s (d) 1950s

3. What was the name of ship Darwin traveled on during his five-year voyage?
.(a) HMS victory  (b) HMS endeavor (c) HMS Beagle (d) HMS Titanic

4, Darwin observed that different islands had their own distinct sets of species.
This falls under which observation category"
(@ Unique species (b) Selective breedmg
(c) Artificial selection (d) Instant mutation :

5. The "special variations" in an organism's body or behavior are known as:
(a) Mutations (b) Adaptatlons _ (c) Generations (d) Successions
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. 10,

11.
12,

“13;
.’ 14'
15.
16.

17.

18.

‘(a) Behaviordifferences

Q1) FEREPEE 2
Darwin noticed that finch species had dlfferent beak sizes and Shahes
dependmg on:

(a) The age of the birds

(b) The food sources available of specnf c Island

(c) The colour of flowers on island (d) The temperature of island

In which year did Charles Darwin finally publish his famous book?

(a) 1809 (b) 1850 (c) 1859 (d) 1882

What is the title of the book Darwin published to present his findings?

(a) The descent of man : (b). On the origin of species

(c) The voyage of beagle (d) Natural selection and evolution

Theory of Evolution By Natural Selection [

Accordmg\to the theory of natural selection "fittest" refers to organisms that are;

(a) The physncally strongest in the group (b) The fastest runners in a populanon
(c) Best suited to their environment (d) The largest in size

Which' of the following is the first step in the mechanism of evolution?

(a) Struggle for survival .(b) : Survival of the fittest

(c) Variations in population ~ (d) Gradual evolution -

Living things compete for resources:

‘(a) Food and water (b) Water and space (c) Spacc and food (d) All of these

In a population of beetles, if birds prefer to eat green: beetles, which beetles aye
most likely to survive and reproduce?

(a) Green beetles (b) Brown beetles

(c) Both colors equally (d) None of these

"Living things compete for limited resources such as food, water and mates",
This statement descrlbes :
(a) Variations (b) Struggle for survival
(c) Passing on traits . (d)* Fossilizations

""Passing on variations" directly leads to:
(a) Struggle for survival (b) Varlatlons in population
(¢) Gradual evolution (d) Immediate mutation
Variations in a specxes can include differences in:
(@) Colourand size . .(b). Speed and strength
(c) Ability to find food (d) Allofthese .

ey oy |11 Specues and Speciation
Speciation begins when:
(a) Organisms migrate to same place - >
(b) A population becomes reproductively isolated
(c) All individuals share the same traits (d) Mutations stop occurrmg
Allopatric speciation occurs mainly dueto: -
) Geographlcal lsolatlon
© Change in diet . (d) Change in chromosome number
Which is an example of a geographical barrier in allopatric specnatlon"
(a) Mating season (b) Food preference

_,C.,.
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(c) River or mountain range (d) Aggressive behavior
parwin's finches on the Galapagos Islands are an example of:
(a) Artificial selection (b) Allopatric speciation
(c) Breeding between species (d) Random pairing
20. Sympatric speciation occurs when:
(a) Populations are separated by distance (b) Organisms migrate to new islands
(c) Reproductive isolation happens within the same area
(d) New predators appear
21. Which of the following may cause sympatric speciation?
(a) Change in food preference (b) Change in climate
(c) - Physical barriers (d) Increase in predators

m Sources of Variations

22. “Which one of the following are the inheritable differences among individuals
in a population on which natural selection can act:

(a) Evolution (b) Mutations- ‘(¢) Sources
23. A mutation is best defined as:
- (@) Temporary change in body features (b) Permanent change in DNA
- (¢) Change in behavior - : (d) Change in population size
24. - Why do mutations create variations?
(@) . They increase population size (b) They reduce genetic diversity
(c) They introduce new traits into a population
. (d) They stop genetic recombination
5. Genetic recombination happens durmg
(a) Fertilization only - (b) Mitosis
(c) Formation of gametes during meosis- (d) Aging
26. Gene flow occurs when:
(a) Individuals migrate and mterbreed with another populatnon
(®) Only mutation appears
(c) Species become extinct (d) Gametes randomly fuse
27. - When plants cross-pollinate with plants.from another region, they introduce:
(a) Chromosome damage. (b) New genes into population -
(c) Less variation (d) No change
28. Which of the following is NOT a source of variation?
" (@) Mutation (b) Genetic recombination
(c) Gene flow (d) Same environment

[A0s]

29 Fossﬂs are lmportant in studymg evolution because they
(a) Show only the external shape of organisms
(b) Provide a-visual record of past life forms
(c) Show only living species - _ (d) Tell us about future species
30. Which fossil is considered a link between reptiles and birds?
(@) Trilobite" (b) Archaeopteryx (c) Ammonite (d) Pterodactyl

19

(d) Variations

Evidences of Evolution
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COmpamtnc anatomy helps scientists understand cvolution by studyi ing;
\a\ Behavior of organisms (b DNA sequence only
¢) Similaritics and differences in body structures
\a\ Age of the Earth

32, Homologous structures show evidence of:

(@) Different ancestors (b) A common ancestor

() ldentical functions (d) No relationship between specics

33, \\"hv h of the following is a vestigial organ in humans?

@) Heant (b) Appendix (¢©) Kidney (d) Stomach
34, Amalogous organs are:

(@) Structurally same (b) Structurally differcnt

(¢) Functionally different (d) Both (a) and (b)
358, Examples of analogous organs are:

(@) Wingsofbat (b) Wings ofbirds (c) Wings of insects(d) All of these
38. Small pelvic bones in whales are evidence that whales:

(a) Never had legs (b) Evolved from ancestors
(¢) Usec the bones for swimming (d) Are closely related to fish
37. The varicties of animals which are selectively bred are called:
(@) Varictics (b) Cultivars (c) Breeds (d) Vectors

38. The varicties of plants which are selectively bred are called:

(@) Breeds (b) Cultivars (c) Vectors (d) Breeders
39. All are examples of cultivars except:

(2a) Wheat (b) Rice (c) Potato (d) Hen
.
I. (o) 2. (o) 3. (o) 4. (@ 5. (b) 6. ®) 7. (o
8. (® 9. (o) 10. (c) 11. (d 12. (b) 13. (b) 14. (¢)-
15. (@) 16. (b) 17. (b) 18. () 19. (b) 20. (¢) 21. (a)
22.° (d) 23. (b) 24. (c) 25. (c) 26. (a) 27. (b) 28. (d)
29. (b) 30. (b) 31. (¢) 32. (b) 33. (b) 34. (b) 35. (d)
36. (b) 37. (¢) 38. () 39. (d)

Additional Short Questions

/ Short Answer Quesfions prepared in the light of new Examination Te(hmques
{Knowledge, Understandmg, Application, Analytncal & Conceptual)

| 101

1. Define evolution.

Ans. Evolution: Evolution is the change in heritable traits of population over the course
of successive generations.

Darwin's Observations

/
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{tinvolves gradual changes in characteristics passed from one generation to the next.
Describe the journey that led Charles Darwin to his findings on evolution.
\n‘ English naturalist Charles Darwin (1809-1882) went on five-year trip around the

world on his majesty's ship (HMS) beagle.
During his voyage, Darwin made a lot of important observations that laid the
foundations of his theory of evolution by natural selection.

3, What did Darwin observe rcgarding ‘unique spccnes" on different islands?

Ans. Darwin observed varicty of unique plant and unique animal species in different
regions. He observed that different islands and environments had their own distinct
set of objects.

4. Explain how the beaks of Galapagos finches varied according to their
environment.

Ans. Darwin noticed that finch specie had different sizes and shapes of beaks depending
on the food sources available on their specific island such as seeds, cacti or insects.

5.  What conclusion did Darwin drawn from studying fossils of extinct animals?

Ans. Darwin found that fossils of extinct animals shared a strong resemblance with
modern species. This led him to suggest that species are not fixed and could change
over long periods of time.

6. State the name and publication year of Darwin's famous book.

Ans. After analyzing his evidence for many years, Darwin published his work in 1859 in.

a book titled "on the origin of species". In this book, he presented his "theory of
.evolution by natural selection".

.iTheory of Evolution By Naturaj'Selection

7. State the theory of evolution by natural selection.

- Ans. The theory of evolution by natural selection states that "living things change over

time. Those with helpful characteristics (variations) survive, reproduce and pass
those characterlstlcs to their young over many generations, these favourable
characterlstlcs become more common in the population. It lead to the evolution of
new species." :

8. What is meant by variations in a species? :

Ans. Variations refer to slight differences between individuals of the same species.
These differences may include colour, size, speed, strength or the ability to find
food. .

9. Briefly explain the '""survival of the Flttest" in natural selection.

Ans. The individuals with better variations are more likely to live or reproduce "Fittest"
means best suited, not necessarily the strongest
For example: Brown beetles blend in with the soil better than green beetles. So,

- they will be difficult to be prayed upon birds.

10. How does natural selection explain the long necks of giraffe?

Ans. Some giraffes had slightly longer necks than, others. During dry seasons, food on
tall trees was hard to reach, so long-necked glraffe= survived better, reproduced and ~

* pass that trait to their babies.

4
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Specles and Speclatlon :

11. 'What are species?

Ans. Species: A species is a group of organisms that can interbreed and produced fertil
offspring's under natural condtions.

12. Define speciation. Write down the names of its two types.

Ans. Speciation: Speciation is the process by which new species arise by evolutlon
Types of speciation: There are two main types of speciation:
i-  Allopatric Speciation . ii- Sympatric Specnatlon

'. " Sources of Variations.

13. \thch are the main sources of variations?
Ans. The following are the main sources of variations:
i- ~Mutations ii- Genetic recombination
iili- Gene flow iv- Random pairing of gametes

14. How does mutation act as a source of variation?

Ans. A mutation is the permanent change in the DNA sequence of an organism. Thesge
changes are caused by environmental factors or errors during DNA replication_
Most mutations are neutral or harmful some mutations can be beneficial.

15. How variation occurs through genetic recombination? -

Ans. In sexually reproducing organisms, genetic recombination occurs during the.
formation of gametes through meiosis. The mixing of genetic material from twq
parents produces offspring's with new combinations of genes. This’ results in
variations by creating new combinations of characteristics.

16. Discuss how gene flow effect the population? -

Ans. When individuals from one population migrates to another they mtroduce new
genes in the population. This can introduce new variations within a population. If
these new variations prove better in a new population, they can spread through the
population.

| 105 [§

17. 'What is palaeontology?
Ans. Palaeontology: Palacontology is the study of foss:ls
18. 'Why palaeontologists study fossils?
Ans. Palaeontologist study fossils: vt ] :

i-  To observe evolutionary sequences  ii- To track vertebrate history

iii- To link ancestors to new generations iv- To bridge evolutionary gaps -

v-  To provide evidence of gradual change- . 3
19. What is comparative anatomy? .
Ans. Comparative anatomy involves the similarities and dlfferences in the structures of

different organisms. ;

A Evidences of E.vo.luftionr
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0. What do you know about vestigial organs?

Ans. :Vestigial organs: Vestigial organs are the body parts that have no_apparent
function but were fully functional in an organism's ancestor.
~ For example: Appendix is a vestigial structure in humans. It might have played a
more important role in the digestive system of ancestors.
21. Differentiate between breeds and cultivars. '
Ans. Breeds: The varieties of animals which are selectively bred are called breeds.
For example: Many breeds of sheep, goat and hen etc. have been produced by
- selective breeding to increase the production of meat, milk, eggs and wool etc.
Cultivars: The varieties of plants which are selectively bred are known as varieties
or cultivars.
For example: Plants like wheat, potato, rice and apple are selectwely bred.

Exerc:se Questlons (Solved)

Select the correct answers for the following questlons
The survival and reproduction of individuals with advantageous traits is called:

(a) Mutations (b) Gene flow .
(c) Natural selection (d) Asexual reproduction 5
2. A population is split by a river. After many generations, both population
evolve into different species. What type of speciation may occur?
. @ Sympatrlc (b) Genetic drift (c) Mutation (d) Allopatric
3. Which characterlstlcs in whales supports that their ancestors lived on land?
(a) Big body (b) Fins
(c) Pelvic bones : (d) Stream-lined body
4. Farmers choose best cows to breed: It is an example of:
(a) Natural selection (b) Selective breeding
. (c) Adaptation (d) Genetic mutation
5. Darwin's observation of finches proved that:
(a) Climate was same on all islands (b) All finches were identical
(c) They adapted to'different foods on dlfferent islands
(d) Finches never migrated . ;
6. A new variation appears suddenly aud helps survival. What happens next?
(a) It disappears (b) It spreads through population
(c) It causes disease (d) It's removed by natural selection
7. Which of these is a vestigial structure? '
(a) Human ear muscles
() Beak of duck
8. Which pair are homologous structures"
(a) Bird wings and butterfly wings - (b) Dolphin fins and shark fins
(c) Human arms and dolphin fins’ . (d) bat wings and bird wings
9. Human appendix is a vestigial organ because it: ' _
(a) Has a major digestive function (b) Is part of the immune system

(b) Wings of Sparrow
(d) Tail of cat
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(c) Is no longer usetul for digestion (d) Helps in absorbing nutricnts
10. Acrtificial selection is similar to natural selection because;
() Environmental conditions play role in both
(b) Both occur over millions of years
(c) Both are carried out by humans
(d) Both depend upon variations among individuals 4

L Answars]
1. (© 2. (d
6. (b) 7. (@)

B. Write short answers.

1.  Write a short.note on selectlve breedmg

Ans. Selective Breeding: Selective breeding means the process in which humans select
varieties of plants or animals and breed them to produce offsprings with required
characteristics.

° Selective breeding increases yield, improves quality and produce disease and pest
resistance of plants and animals. g .

2. What are the two types of speciation? :

Ans. i- Allopatric speciation: This speciation occurs when ‘a popula;ion'is
geographically separated into two or more populations. e

° The physical barriers are mountains, rivers or oceans.
Examples: Darwin's finches becoming different on different islands. =
ii- Sympatric speciation: This speciation occurs when reproductive isolation
happens within reproductive isolation happens within the same geographical area.

3. (© ‘4. ®) 5. (é)
8. (0 9. (o) 10. (d)

° It is due to habitat preference or behaviors.
Example: Group of fish in‘the same lake developmg different dietary or mate
preferences. ] e

3. Provide examples of homologous structures.

Ans. Examples of homologous structures are forelimbs ‘of mammals)(arms of human,
legs of cat) flippers of whale and wings of bat) all have some same. structure but
different functions. -

4.  List the steps in the process of natural selection.

Ans. Natural selection works in following steps:

i- Variations ii-  Struggle for survival iii-
iv- Reproduction and passing on variations.  v-
C. Write answers in detail.
1. Explain the theory of evolution by natural selectlon.

Ans. For answer see Q's 3
2. Write a note on the observations Darwin made during his voyage.

Ans. For answer see Q's 2

Survival of the fittest
Gradual evolution over time

o~ - e
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Describe the sources,of variation.

\'ns, For answer sec Q's 8

4. Justify how fossil record provides an evidence of evolution.

Ans. For answer see Q's 9 :

5, Write a note on homologous structures as an evidence of evolution,

Ans. For answer see Q's 10

6. What are vestigial structures? Explain how they |)l ovide cvidence of
evolution. .

Ans. For answer see Q's 11

p. Inquisitive questions

= cuass 10\

1- Why is variation among individuals important for evolution?

Ans. Variation is the raw material for evolution.

(i) It ensures that some individuals in a population possess traits that allow them
to survive environmental changes such ase diseases or climate shifls.

(i) ‘Without variation all individuals would be identical

(iii) A population with high genetic variation is less likely to go extinct because it
is more adaptable to diverse challenges. )

2- How do fossils help scientists understand the history of life on Earth?

Ans. Fossils-help scientist understand the history of life on earth because they provide
direct eVIdence of orgamsms that lived millions of years ago. By studymg fossils
scientists can:

(i) Identify ancient species and compare them with present

(i) - Understand how organism changed over time, showing patterns of evolution.

(iif) Determines the age of rock layers.

(iv) Reconstruct past environments such as whether an area was underwater,
frosted or desert.

(v) Trace the appearance and dlsappearance of species, helpmg to understand
extinction and the formation of new species.

358 ‘Why can isolation lead to the formation of new species??

Ans. Isolation (especially geographxc or allopatric 1solatlon) is a key driver of specnatlon
.because:
. Interruption of gene flow: When a population is split (e.g. by a river or mountain
rdnge), the two groups can no longer breed with each other, this stops the exchange .
- of genetic information. -
Independent Evolution: Each isolated group ‘faces different environmental
pressures and food sources. Each isolated group develop unique variations. Natural
selection acts differently. Their traits gradually become more and more different.
Reproductive. Incompatibility: Eventually, the genetic differences are so-
- significant that even if the group meet again, they can no longer interbreed to
_produce fertile offspring's.
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Pairing Scheme / Instructions for Preparation of
Exam Paper of Biology for Class-10

The paper of Biology (General) for class 10 will consist of 60 marks. Timing of the pape“r
will be two hours. The paper will be made as per following detaxls

Part-I: Q-1:

Objective: 12 Multiple Choice Questions. The detail is as follows: 1 x12=1p"
Chapter | 1| 2 | 3 | 4| 56| 7| 8 9 110
MCQs 1 Lyt 2f114.1 1 1 1 2
Part-Il:  Q-2: R :

Subjective: 5 short answer questions have to be answered out of 2x5=10
8. The detail is as follow: '
Chapter 1 2 5
No. of Short Questions 2 4 2
Q-3: ; ‘
5 short answer: questions have to be answered out of 2x5=10
8. The.detail is as follow:

| [Chapter . ~ 3 4 6 | 7
No. of Short Questions 2 3 11 2
Q-4:
5 short answer questlons have to be answcred out of 2x5=10
8. The detail is as follow: ’
Chapter 8. 9 10
) " [No. of Short Questions 2 2 4
Part-III:  This section will contain three detailed question 2x9=18

Subjective: bifurcated in two-part a & b (carrying 5 & 4 marks
: each) and students have to attempt 2 questions. The
detail is as follows:

3 Q-S:
: Chapter 1 3
Part “a b
Q-6: : ' Wt
- | Chapter 6 5 ‘ -
Part’ 1 via b’
Q-7:
Chapter 9 8
Part a b

-
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Model Paper of Biology For Class-10

Time Allowed: 15 Min Objective Type Max. Marks: 12

Note: Four possible answers A, B, C and D to each question are given. The choice
which you think is correct, fill that circle with marker or pen ink in the
answer-book. Cutting or filling two or more circles will result in zero mark in
that question.

1. Select the correct answer.
(@ The part of the stomach just after the oesophagus is called:
(a) Fundus (b) Pyloric end (c) ¥ Cardiac end (d) Body
(ii). Which of these correctly orders the structures through which air passes
during inhalation?
@a) Pharynx — trachea — larynx —bronchi
(b) ¥'Pharynx — larynx —> trachea —bronchi
(¢) Larynx — pharynx — bronchi — trachea
(d) Larynx — pharynx — trachea — bronchi: :
(iii) Trace the correct pathway for deoxygenated blood from legs back to the heart:
(a) «/ Femoral veins — Inferior vena cava — Right atrium
(b) Femoral arteries — Inferior vena cava — Right atrium
(c) Femoral veins — Superior vena cava — Right atrium
(d) Femoral arteries — Superior vena cava — Right atrium
(iv) -Ureter leaves the kidney through:
(@) pelvis (b) ¢ hilus
(v) Tubular secretion is a/an:
(a) Y active transport (b) diffusion
(vi) The function of glucagon is to:
(@) accelerates protein synthesis within cells
(b) ¥ stimulates release of glucose from liver
(c) decrease release of glucose from liver
(d) slow down glucose formation from lactic acid
(vii) Fertilization usually occurs in the:
(a) uterus (b) vagina (c) ¥ fallopian tube (d) cervix
(viii) If transcription is blocked, what will NOT form?

(c) papillar){ duct  (d) collecting duct

(c) osmosis (d) passive transport

(@) v'mRNA (b) Amino acids (c) Proteins (d) Ribosome
(ix) Ifa gene from bacteria is transferred into corn, the advantage is:

(a) larger corn size (b) productlon of natural toxin

(¢) more vitamins (d) faster growth .

(x) Arrange the following-in correct order: '
1. Thrombin converts fibrinogen 2. Platelets form a temporary plug
3. Clotting factors convert prothrombin 4. Platelets contract to reduce wound size
(a)J2—>3—>1—>4. () 152534
) 302241 d) 4535251

(xi) ‘What does '"'fittest" mean in evolution?
(a) Strongest (b) Largest (c)¥Best suited  (d) Fastest

(xu) In allopatric speciation, the main factor preventmg gene flow is:
(@) climate (b) predation (c) ¥ physical barrier (d) competition

_——rr-wd
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Time Allowed: 1:45 Hrs Subjective Type (.Part 1) . Max. Marks: 48

Q.2: Write short answers to any five (05) questions: ~ - (2x5=10)
(i) State two functions of the liver other than digestion.

(ii) Differentiate between bolus and chyme.”

" (iii) What is pleura? Write its function.

(iv) Write about the blood circulation in lungs.

(v) Mention the events during exhalation.

(vi) What are the causes and symptoms of emphysema?

(vii) Compare the functions of thalamus and hypothalamus.

(viii) Name any four hormones secreted by anterior lobe of pituitary gland.

Q.3: erte short answers to any five (05) questlons . ek - (2x5=10)
(i) =~ Give the names and functions of any two protems present in blood plasma.

(i) What are agranulocytes? Write its types.-

(iii) Differentiate between pressure ﬁltrat1on and tubular secretlon

(iv) What do you mean bylithotripsy?

(v) Define renal pelv1s : .

(vi) Compare the functions of estrogen and progesterone

(vii) What is the composition of eukaryotic chromatin?

(viii) Why did Mendel choose pea plant as an experlmental maternal? Give two t reasons

Q.4: Write s_hort answers to any five (05) questions: X (2 x 5 =10)
(i) Mention the role of bacteria in Genetic Modification. =~ - N
(i) Write any two potential risks of biotechnology. | : ,
(iif) Name the infections caused by fungi and parasitic protozoan.
(iv) What are zoonotic diseases? Give two examples.
- (v)  Define vestigial structures. Give examples in humans.
. (vi) How does'mutation-act as the main source of variation?
(vii) What is Sympatrlc Spe01at1on‘7 Give an example
. (viii) List the steps in the process of natural selection.

Sublectwe Type (Part II) ;
Note: Attempt any two questlons = 2x9=18)
~ Q.5. (a) Describe the absorption of food in small intestine. e '
~ (b) How does blood circulate in human heart? '
'Q.6.(a) What are sexually transmitted diseases? Expiain with an example of AIDS.
(b) Descrlbe the hormones with functions of the adrenal gland.
Q.7. (a) In what ways do killer cells and protectlve protems contrlbute to the
second line of defence? : '
(b) How does biotechnology help in medlcal field"
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