Biology

CHAPTER 2
SOLVING A BIOLOGICAL
PROBLEM
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Short and Long Questions

Q#1 Define Science.

Ans: Science s g systemizzed knowledge dernived from observations ond

experiments camed out to determine the pnncipies how nature operates.

Q#2 "Man has always been a biologist”. Justify the statement.

Ans: Man hos always been a bioclogist. He has to be a biologist in order to live.
Early, in history he was a hunter of animals and a gatherer of fruits, seeds. roots
etc. The more he knew cbout ther habitat the more successful hunter he was.
The more he knew about plants the better he distingushed between edible and
non- edible plants,

Q#3 What is a Biological Method? Give its significance also.

Ans: The scientific methods in which biological problems are solved, is termed
as biological methods. It comprises of the steps a biologist adopts in order to

solve ¢ biological problem,
Significance of biological method:

The biclogical method hos played an instrumentaol port in biological research for
almost 500 years. From Galileo’'s expenment back in 15%20's till current research,

the biological method has contnbuted to the creation of vaccines and
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advancements in medicine and technology. The biological method also

ensures quality of doto for public use,

Q#4 Describe the steps involved in solving a biological problem by a bioclogist?

Ans: Solving o Biological Problem:
In solving a biological problem, a biologist takes following steps:

Recognition of biological problem
Observations

Hypothess formulahons
Deduchons

Expenmentction

Summarnzation of results (creates tables, graphics etc)

> U O R

Reporting the results

(i) Recognition of a biological Problem:

Biologists go for adopting biological method when they encounter some
biological problem. A biological problem 1s ¢ query that is either asked by
someone of comes in biologist's ming by himseilf.

(ii) Observations:
As the first step in solving ¢ biological problem, the biologists recall his/her

previous observations or make new ones, Observations ore made with 5

senses of vision, heanng, smell, taste and touch.

Types of Observations:

Observations may be both qualitative and quantitative. Quantitative
observations are considered more accurgte then qualtative ones
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because the former are invanable and meagsuragble ond can be recorded
N terms of numbers. Exomples of qualitative and quantitgtive observations

are given below:

Qualitative Observations Quantitative Observations

1. The freezng point of waoter is 1. The freeang point of water 1is 0°C

colder than the bo#ing pont. ond boeiling point id 100°C,

2. A liter of water is heavier thon o 2. A iter of woter weighs 1000 grams
iter of Ethonol. ond 0O iiter of Ethanol weighs 789
grams.

Note:

Observations also incluge recding and studying what others have done in past

because scientific knowledge is ever-growing.

(iii)Construction and Formulation of Hypothesis:

The tentative explanation of observations is called hypothess. It may be defined

as O proposition that might be true,
Characteristics of Hypothesis:
A Hypothesis should have following choracterstics.

It should be a general statement,
It should be a tentative ideaq.
It should agree with availgble observations.

P e [ o

It should be kept as simple as possible.
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5. It should be testable and potentially falsifiable. In other words, there should
be a way o show the hypothess is folse: ¢ woy 10 dsgpprove the
hypothesis.

Conditions for Hypothesis:

A great decl of crective and caoreful thinking is necessory for the construction of
a hypothesis. Biologists use reasoning 10 formulate a hypothesis.

Types of Reasoning:
Regsoning magy be of two types.

(i) Inductive Reasoning:

In inductive reasoning specific observahons ore used to draw generol
hypothes:s. For Exampile; | observed cells in x, y and z organisms therelore

all organmisms have cells,

(i) Deductive reasoning:

Deductive reasoning flows from general to specific. From general
observations, a biologist conducts specific hypothesis. For Example; If all
orgonisms have cells and humans gre organisms, then humans should

have cells.

4. Deductions:

The biologists drow deductions from hypotheses. Deductions cre the
logical consequences of Hypotheses, Deductions are also drawn
inductive and deductive reasoning. Generally, in a biological method, if
particular hypothesis i frue then one should expect a certain result, This
nvolves the use of “if-then” logic.

5. Experimentation:
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Most basic steps of biclogical methods biologists perform expernments to
see if the hypothess is true, An expenment involves altemative hypothesss,
A successful expenment is that which demonstrates one or more
olternahve hypotheses as mcomec! (inconsistent with expernmentgl ond
observational results). The ncomrrect hypothesss id rejected and those
which prove consistent with expenmental results are accepted. An
expected hypothess needs 1o be vald and useful. It makes further
predicctions thot provide an important way to further test its validity,

6. Summarization of resvlts:

The biologists gather actual, guantitative data from experments. Dato for
each of the group is then averaged and compared statistically. To draw
conclusions the biclogists also uses statistical analysis.

7. Reporting the results:

Biologists publish their wntings in scientific journals and books, in talks in
intemghonal seminars and meetings and in seminars ¢t colleges and
vniversities, Publishing of results 15 an essential port of the scientific
methods. It cllows other people to venfy the results or apply the
knowledge to solve other problems.

Q#5 How Scientists contrast an “experimental group”™ with a “control group™?

Ans: Inscience, when doing the expenment, it must be a controllec
expenment. The Scientists must contrast an “expernmental group™ with a “control
group”. The two groups are trected exactly alike except for one vanable being
tested.

For example, in an expenment to check the necessity of CO; for photosynthesis

one can contrast the control group (o plant with freely available carbon
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dioxide) with an expenmental group (a plant with no available carbon dioxide).

The necessity of corbon dioxide would be proved when photosynthesis oCcurs in
the control group and doesn't occurs in the expenmental group.

Q#6 Whatis the observations of Darwin?

Ans: Darwin not only took notes dunng his voycge but he clso reads the work of

other naturalists to form his theory of evaluation.

Q#7 Let's consider a hypothesis: “All plant cells have a nucleus”. Write the
deduction make by the biologists about this hypothesis?

Ans: Biologists can’t usually check every situaghon where a hypothesis might
aopply. Let's consider o hypothesis, “all plant cells have nucleus”. Biologists can’t
examine every living plant that has ever lived 1o see if the hypothess is false.
Instead, bwlogists generate ¢ deduction: "If | exoamine cells from a blade of

grass then each one will have a nucleus”.

Q#8 Which one is the effective remedy for Malaria?

Ans: In fact, quinine was the only effective remedy for malona from the 17" to

20" century,

Q#9 Describe the steps involved in biological method taking malaria as an

example.

Ans: See Q#1 from exercise (understanding the concepts)
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Q#10 Why female mosquitoes need the blood of mammails or birds?

Ans: Female mosquitoes need the bilood of mammals ang birds for the

maturation of ther eggs.

Q#11 Describe the function of saliva in female mosquito.

Ans:. When a female mosquito pierces the skin with her mouth parts, she
injects a small amount of saliva into the wounds before drawing blood. The

sahva prevents the blood from clotting in her fooG canal.

Q#12 How wells appear after the mosquito leaves?

Ans: The wells thot gppecrs ofter the mosquito legves is not a reachon 1o the
wound but an allergic reachon to the saliva. In most cases the itching sensation

and swellings subside within severgl hours,

Q#13 While testing the hypothesis that Plasmodium is the cause of malaria,
what wovuld be the control group of the experiment? Blood of malarial patients
or blood of healthy patients?

Ans: Blood of healthy Persons.

Q#14 How theory, law and principle are formulated?
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Ans: The hypothesis that stand the test of time (often tested and never

rejected) are called theories, A theory is supported by ¢ great ceal of evidence.

Productive theory keeps on suggesting new hypothesis and so testing goes on,
Many biologists toke 1t as a challenge and exerts greater eftorts to disgpprove

the theory.
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Law and Principle:

If @ theory survives such c doubtful approach ond confinues to be
supported expenmental evidence, it becomes ¢ low or principle. A
scientific lIow 1s @ uniform or constant foct of noture, It is an mrefutable

theory. The examples of biological theory are Hardy-Weinberg low and
Mendel's law of inhentance.

Q#15 Define Data?

Ans: Data:

Doto con be cdefined as a single piece of information such as names, dotes ond
values made from observation and expenmentation.
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Q#16 How the principles of ratio and proportion are used in Biological
methods?

Ans: See Q#3 from exercise (Understanding the concepts).

Q#17 Briefly describe data organization and data analysis are important steps
in a biological method.

Ans: Data Organization:

1. Inorder to formulate and then to test the hypothesis scientists collect
and organize gata. Through the use of vancbles and controls results
can be determined. Vargbles are those factors being tested in an
expenment and are usuclly compored to a control, A control is ©
known meagsure to which scientists con compare their results.

2. Prior 1o conducting an expenment, it s very mportant for scientists 1o
descnbe dato collechon methods. It ensures the quclity of the
expenment. Attention must be paid to ensure the data collechion
methods are kep! balance.

3. Dctais organized in different formaots like grophics, tables, flow chaorts,
maps and diagrams.

Data analysis:

Data analysis is necessary to prove or disopprove ¢ hypothesis by
expenmentation, The methods involved in testing/onalyzing the
data are alko important since an expenment s repeagted by others
to ensure the quality of results. Depending on the type of data the
biological problem, this might include cpplication od statishcal
methods 1.e. raho and proportion. when ¢ relghon between two
numbers e.g. 'a’ and ‘b’ s expressed in terms of quothent (a/b),

such ¢ relation is ¢ rghio of one number 10 the other, A ratio may be
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expressed by putting ¢ division (+) or colon (:) between two
numbers, For Example., the ragtio between S50 maoloricl patients and
150 normal persons s 1:3.

Q#18 Justity Mathematics as an integral part of the scientific process.

Ans: See Q#4 from exercise (Understanding the concepts
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