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Q. What do you know about Python?

Python

Python is one of the most popular and widely used programming languages
foday. It is a versatile language used in various fields such as web development, datg
analysis and arlificial intelligence. Python's simple syntax and clear sfructure make jt
an excellent choice for beginners to learn programming concepts easily.

Q. What Is a development environment In programming?

Development Environment

.A development environment is a collection of all the necessary tools used fo |

write, run and debug computer programs, It serves as a basic platform for writing and
executing compuler programs. Setting up the development environment is essentia
before starting to write programs.

An Integrated Development Environment (IDE) is a type of developmeni
environment that combines several tools into a single application. These tools typically
include code editor, debugger and compiler or interpreter. IDLE is a simple IDE that Is
automatically installed with Python. It is suitable for beginners because it is easy to use.
PyCharm is a powerful and widely used IDE designed for Python programming. It offers
advanced features that support professional software development.

Q. Write ihe procedure to download and install the Python development |

environment,.

The following procedure is used o download and install Python development
environment;

1. Open the web browser,
2. Type htips://www.python.org/downloads and press Enter. The following web

page will appear:

3. Click Download Python button. A file will be downloaded.
4, Double click the file. The following window will appear:
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5. Select Use admin privileges when installing py.exe and Add python.exe to
PATH checkboxes. This makes it easier fo run Python from the command line.

6. Click Install Now. Windows will display a message "Do you want to allow this
app to make changes o your device?"

7. Click Yes. The installation will start and the following window will appear when
the installation process is compleled:
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8. Click Close,

Q. Write the procedure to run a command In Python.
The print command is used in Python to display a message on the command
prompt. The followong procedure is used to run a command in Python:
1. Double click Python icon. The following window will appear:

I Python 312 (64 bit)
Python 3.12.3' (tags/v3.12:3:f665ef9, ‘Apc 9 2024, 14:05:25) [MSC v,1938 64 bit (AMD64)] on win32
Type "halp™, "copyright”, “credits® or “license" for more information.
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2. Type the command print ("Hello world!") and press Enter. The output "Hello
world" will oppear on the screen: .

[' Python 3.12 (64-bn)
Python 3.12.3 (tags/v3:12.3:f6658f9, Apr 9'2024, 14:85:25) [HSC v.1938 64 bit (AMDG4)] on win32
Type “help”, "copyright®, "credits" or "license™ for more information. [}
32> print ("Hello worldl™) .

Hello worldl
» o

Q. Write the procedure to start IDLE and write Python commands.

The followong procedure is used start IDLE and run @ command:

1. Type IDLE in search bar of Windows “ ™ . The IDLE (Python 3.12 é4-bit) will
appear in search results.
2. Click IDLE (Python 3.12 é4-bit) icon  IDLE (Python 3.2 64-bit), The IDLE will start and
the following window will appear:
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3. lypo he command print ("Hello IDLE") and press Enter. The oulpul “Hello (p) g
will appoar on the scroon;
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Q. Writo the procedure to creato, save and execute a program In Python,

The following procedure s used fo creale, save and oxecule a program in
Python;
I, Slart IDLE,
2. Click Flle > New Flle or press Clri+N. A blank fll_u will appear.
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3. lype the desired commands In the flile as follows:
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marks = 80 -

nama = “Usman”

print (nawa)
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4, Click File > Save or press Clrl+S. The Save As dialog box will appear.
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5. lype the desired file name in File name box and click Save. The program will
be saved.
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4. Click Run> Run module or press F5. The program will run and output will appear.

e e —————————————
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Q. What do you know about koywords of Python? Gilve some examples.

Keywords

Keyword Is a word in a programming language that has a predefined meaning
and purpose. The meaning and purpose of a keyword is defined by the developer of
the longuage. It cannot be changed or redelined by the user. Keyword can be used
for the some purpose for which it is defined. Keywords are also called reserved words.

Exampleos
Some examples of keywords in Python are as follows:
and or if elif else
def For in or return

Q. What are comments in Python? Describe their purpose and syntax.

Comments

Commenls are the lines of lex! in the program thal are not execuled by Python
inlerpreler. The comments are used lo provide explanations or notes for the code, They
allow other programmers lo understond the code more easily. The comments can be
added anywhere in the program.

Types of Comments
Comments can be added lo the programs In single line or multiple lines.
1. Sing-line Comments

The single-line commenls starl with #. Anything after # on the same line is
considered as comments. An example of single-line comments Is as follows:

# Program 2 5: Finding the area of a rectangle
2. Multi-line Comments

In Python, mulli-ine comments are oflen written using friple quotes (™ or g
Anything written belween fiple quoles is considered a comment. Multi-line commends
]ore lypically used for longer explanations. An example of adding multi-ine comments
s as follows:

Program 2.7
Description: Finding the area of a circle
Wrilten by: Abdullah
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Q. What is a variable? Write the rules to specify variable names in Python,

Variable

A varlable is @ named memory location. I is used {o store program’s input daiqg
and its computational results dunng execution. The value of a variable may change
during the execution of program. However, the name of variable cannot be changeq,
If @ new value is stored In a variable, it replaces the previous value. Each variable hggs
a unique name called Identifier. A variable also has a data type that indicates the
type of data that can be stored in the variable.

Rules for Variable Name
Different rules for naming variables in Python are as follows:

« The first character of variable name must be an alphabet or underscore. For
example, the variables $minute, #home and 2kg are Invalid variable names,

« The characters allowed in variable name include uppercase letters (A to 7),
lowercase letters (a to z), digits (0 to 9) and underscore (_).

« Python is case-sensltive language. The uppercase and lowercase letters are
considered different in Python. For example, MARKS is different from marks.

« The special symbols such as @, $. % are not allowed in varioble names. For
example, Scost and tot.al are invalid variable names.

« The spaces are not allowed in variable names. For example, my var and your
car are invalld variable names.

Examples
Some examples of valid variables are as follows:

Marks sub1 _test firsl_name

Q. What is data type? List the basic data types in Python.

Data Types

The data type indicates the type of dala and a set of operations that can be
performed on data. The variables are used without specifying the data types. Pylhon
outomatically detects ithe dala ltype baosed on the type of data stored in variables.

Basic Data Types in Python .
Python provides following basic data types:

Integer It is used 1o store whole numbers that do not have a decimal point or
fraction. Some examples of integers are 10, 520. and -20.

It is used to store real numbers. A real number is a numeric value with
a decimal point or fractional part such as 2.5, 4.0, and -5.91.

String It is used to store text data. The text must be enclosed in either single
guotes ('Python') or double quotes ("Hello"). Strings are commonly
used lo represent names, messages or any sequence of characters.
It stores only two possible values which are True or False.

Floatling-point

Boolean
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Q. How variables are created in Python? Explain with examples.

Creating Variables

Python does not require variable declaration because it aulomatically detects
the type based on lhe assigned value. The variables con be created by wriling a
variable name and assigning a value. The symbol = is used to assign a value to a
variable. The variable name is written on left side and the value is written on the right
side of = symbol. The symbol = is called the assignment operator.

Syntax
The syntax of creating a variable is as follows:
var = value
var It indicates the name of the variable.
= It is the assignment operator used 1o assign a value to the variable,
value It is the value to be assigned to a variable.
Example
some examples of creating variables are as follows:
n=100
avg=5073
grade ='A'

cily = "Islamabad”

PROGRAM 2.1 Wrlte a program In Python that creates three variables to store name, marks
and average of a student and displays them.

|. Start IDLE and open a new file.
2. Type the following code:

-
| Progd_1 py - CUserlaniq/AppOata/leeal/Pregrama/Pyrhany Pythond 12/Progd ey B.123) = o *

Ele Edn Format Bun  Optore  \indow Help

Rame = & -
Mazks = 561

Average = %1.5

prant (Name)

print (Marks)

prant (Avecage)

3. Save the file as "Prog3_1.py".

4. Click Run > Run module or press F5. The output will oppear as follows:
[ 1 1o shet 3023 i e = o *%)
fie Ldn Shed Debug Optios Window Help i = o |
Python 3.12.) (tajs/w3.12.3:€GE50€%, Apr S 2024, 14:05:25) (MSC v.1938 64 Eit a
| (AMDEL) ] on winld2
’ Type “balp”, “copyright™, “credits® or “licenze ()™ for more information.
|

e
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= FESTART. C:/Uacra/tariqfipplata/Llocal/Frograms/Fython/Pythondla/Progd_lL.py
All
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3.5
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Explanation -

The above program creates three variables Name, Marks and Average and store
the initial values in them. It uses three print statements to display the values of these
variables.
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Q. What is input and output in computer programming?

Input

In computer programming, the process of providing data _10 the Program js
known as Input. The input is mostly given by the keyboard. The input given 1o the
computer through keyboard is known as standard Input.

Qutput

In computer programming, the process of displaying the result of the program s
known as output. The output is mostly displayed on the monitor. The output displayeqd
on the moniter is known as standard output.

Q. What Is the use of print() function in Python? Describe with examples,

The print() Function

The print() function in Python is used to display standard output on the screen. |}
can display text or the value of the variable on the screen. The prink() function adds q
newline characier at the end of the output by delault.

The values to be printed on the screen are given as arguments in parenthesis,
Mulfiple vaiues given to the function are separated with comma. The plus (+) symbol
is used to concatenate two strings given in this fupction. A string is a set of characters
enclosed in single quotes ') or double quotes (“). It is used to represent textual datain
programming.

Syntax
The syntax of using print() function is as follows:
pnnt{val)

val It indicates the text or value to be displayed.

Example 1 The following example has two print statements. The first statement will
- display "Pakistan Zindabad". The string is enclosed in single or double
quotes. The second statement will display 720. The numeric constant is
not enclosed in quotation marks.
print("Pakistan Zindabad™)
print(720)
Output: Pokistan Zindbad
720
Example 2 The following example will display a message along with the value of
variable a. The variables are nol enclosed in quolation marks. The string
and the variable are separated with comma in print() function.
a=100
print("The value of ais *, a)
Output: The value of ais 100

Example 3 The following example will display two sirings concatenated with the
plus (+) symbol:

str1 = "Hello”
str2 = "World"
print(str1 + str2)

Oulput: HelloWord
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Q. What Is the use of end character In print() function?

The end Character

By default, the prinl() funclion adds a newline characler at the end of the outpul,
Il causes the next oulpul to appear on the nex! line. The end character can be used
in prini() funclion to change this behavior. For example, the end character can be set
to a space so thal the oulput of Ihe nex! print stalement appears on the same line
instead ol moving fo the nex! line.
Example The following example has two print statements. It uses end character
in the first statement fo end the oulput with space so the output of the
second statement starts after the outpul of the first statement.

print("Python”, end="")
print("Programming”)

Oulpul: Python Programming

Q. What is the use of input() function in Python? Describe with example.

The input() Function

The Inpul() funclion in Python is used to accept input from the user during
program execution. If inpuls the value from the user via keyboard and returns the
entered value as a string. The function is normally used wilh a variable that stores the
valve entered by the user.
Syntax

The syntax of using inpul() function is as follows:

var = Inpul(prompt)

var It indicates the variable in which the given input will be stored.
prompt It indicates lhe message given lo the user 1o enler input. Il is oplional.
Example

The following example will display "Enfer a number: " on the screen. It will get the
input from the user and slore il in the variable num.
num = input("Enter a number: *)

\

Q. What is the data type of values returned by input() function in Python?

Data Type of Input Value

The value returned by inpul() funclion is always a slring even if the user enters a
number. For example, the addition operator applied on two input values will work as a
concalenation operator as follows:

Output:

Enter a number: 3
Enler a number: 5
a+b=35

The Inpul() function in above example inputs two numbers but returns them as
strings. The addition operator + in the last line performs a concatenation operation and
displays 35 instead of 8.

a = input("Enler a number: ")
b = input("Enter a number. *)
print("fa+b=",a+b)
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Q. How are the integer and float values handled in Python. Explain with
exnmples.

Handling Integer and Float Inputs

Python considers all inpul values as stiing by default, For example. IThe input value
50is considered as "50" and the input value 3.1 is considered as "3.1". These string values
need lo be converled inlo integer and float values in order fo use them in the program
proparly, Python provides Ini() tunclion to handle integer inpuls and floal() function to
handle the float inpuls,
1. The Int() Function

Ihe Inl() function is used lo handle integer inpul. It converls the inpul value 1o an
infeger data lype. The syntax of using Int() functlion is as lollows:

var = int{input(prompt))

var It indicales the variable in which Ihe given inpul will be stored.

Int Il indicales the name of the funclion that converls lhe input to integer,
prompl It indicales the message given to the user fo enter inpul. It is oplional,
Example

The following example inpuls iwo numbers using Inpul() funclion. It uses inl()
funclion to conver! Ihe inpul values o integers. The addilion operalor +in the las! line
performs an addition operalion and displays the result 8.

a = int{input("Enter a number: "))
b = int(inpul(*Enter a number: *))
print("fa+b=",a+Db)

Output:
Enter a number: 3
Enter a number: 5
a+b=8

2. The float() Function

The fleal() funclion is used o handle float inpul. Il converls the input value to a
lloa!l dala lype. The syntax of using floal() function is as follows:

var = float(input(prompt))

var Il indicales the variable in which the given inpul will be stored.

float It indicates the name of the funclion that converts the input to
floaling-point data type.

prompl Itindicales Ihe message given to the user to enler inpul. It is oplional.

Example

The lollowing example inpuls Iwo numbers using inpul() function. It uses floal()
funclion fo converl the inpul values lo floaling-point.

math = float(inpul("Enter marks in Math: *))
eng = float(inpul("Enter marks in Englis: "))
prinl(*Average =", (math + eng) / 2)

Output:

Enter marks in Math: 97
Enter marks In Englis: 92
Average = 94.5
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Q. What are operators? List different types of operators in Python.

Operators

Operalors are symbols used to perform various operalions on data in a program.
python provides a variely of operators. Different operators are used to perform
dilferent operalions on data. For example, the operalor +is used to add lwo numbers.

Different types of operators in Python are as follows:

Arithmetic Operators
Assignment Operators
Arithmetic assignment Operators
Comparison Operators

Logical Operators

Q. What Is an expression? Give some examples of expressions In Python.

Expression

An expression is a combination of constants, variables and operators. If returns a
single value when it is executed. The variables and constants in an expression are
called operands. An operator is a symbol that lells the computer to pertorm certain
type of operalion on operands.

Examples

Different examples of expressions in Python are as follows:
A+B
m/n

x+ 100
12+2

Q. What is an assignment operator? Write its syntax and give examples.

Assignment Operator

The assignment operator is used to assign a value to a varic:ble'. The symbol = is
used as assignment operator in Python. A statement that assigns a value to a variable
is known as assignment statement.

" The name of variable is written on the left side of the assignment operator and
lhe value is written on the right side of assignment operator. The value can be a
constant, variable, expression or function.

Syntax

The syntax of using assignmeni operator is as follows:

var = expr

var It is the name of variable o which the value Is assigned.

= It is the assignment operator used fo assign a value to the variable.
expr It is the expression whose value is assigned to the variable. It can be a

constant, variable or an arithmetical expression.
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Examples
Some examples of using o'ssignment operator are as follows:
a=100
c=a+b
x=c-d+ 10 g
PROGRAM 2.2 Wiite a program that swaps the values of two Integer varlables,

# Program lo swap the values of two integer variables

a=2

b=3 :

print(*Values before swapping: ") Output: _
print(*a=",a,", b="b) Values belore swapping:
temp=a a=2,b=3

a=b Values after swapping:

b =temp a=3,b=2

print(*Values after swapping: ");
prinf("fa=",a,", b=",b)

PROGRAM 2.3 Wilte a program that swaps the values of two Integer varlables without using
femporary variable.

a=5 # Firsl vanable

b=10  # Second variable Output:

pﬁnl(:Values before swapping: ") Volues before swopping:

pnnl{a=',&.'.b=',b) O=5.b=|0

gf 2 +: Values alter swopping:
-a- 0=10,b=5

a=a-b

print("Values after swapping. "),
pnni("fa=",3,",b="b)

Q. What is arithmetic operator? List different arithmetic operators in
Python. Also describe arithmetic expression.

Arithmetic Operator

Arithmetic operator is a symbol thal performs mathemalical operalion on dala.
Python provides many arithmetic operators which are as follows:

Operalion Symbol | Descriplion

Addition + Il adds lwo numbers,

Subtraction - Il sublracls one number from anolher number,

Multiplication e It multiplies two numbers.

Division / It divides one number by another number and give
result as a floaling-point number.

Floor division /! It divides one number by another and gives Ihe resull
as a whole number.

Modulus % It divides one number by another number and gives
the remainder.

Exponent xiz Il raises a number lo the power anolher number.

Table: Arithmetlic operators in Python
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Some imporlant points aboul modulus oporator aro as Tollows,
« Modulus operalor is also callod remalnder operalor,
« The modulus oporalor works only with inlageor values,
« Itmodulus operalor Is usod wilh the division ol 0, the resull will always be 0, For
examplo, the expression 0 % 5 will glve 0 as a rasull,
o Inexprossionlike 3% 5, 3 1s nol divisible by 5, s rosull is 3.

Arithmetic Expression

"

A lype ol exprossion Ihal consisls of constants, variables and arithmelic operalors
is called arlthmellc expression. These exprossions are used to perform arthmelic
operatlons such as addilion, subtraction and division etc.

Examplos

Suppose we have Iwo variables A and B where A = 5 and B = 2, The lollowing
lable shows the arithmelic expressions and heir resull:

Arlthmelic Exprossion | Result
A+B /
A-B 3
ACD 10
A/B 25
AllD 2
A% B |
At B 25

Table: Examples of arlhmelic expression

PROGRAM 2.4 Wilte a program thal perlorms the arllhmelic operallons on two varlables.

g : ;0 Output:

= [
prinl("a+ b =", a + b) z:::r 5“
prini("a-b =", a-b) 80
print("a“*b=",a"*b)
print(*fa/b=",a/b) a/b=20
print("a % b =", a % b) a%b=0
print(*a ** b =", a ** b) a**b= 100000

Q. What is compound assignment operator. Write its syntax and examples.

Compound As'signrnen! Operator

Pylhon provides compound assignment operalors Ihal cornbine assignment
operalor with arilhmelic operalors. These operalors are used lo perform arilhmelic
operalions more easily,

Syntax

The general syntax of compound assignmen! operalor is as follows:
variable op = expression;

variable The variable 1o assign a value.
op Il can be any arilhmelic operalor,
expression I can be a conslant, variable or arilhmelic expression
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Examples
Some examples of compound assignment operator are as follows:
Operator Example Equivalent to
+= A+=10 A=A+10
-= A-=10 A=A-10
S A"=10 A=A"10
/= A/=10 A=A/10
Fo= A %= 10 A=A%I0
PROGRAM 2.5 Write a program that performs all compound assignment operations on gp
Integer.
a=10
print("Value of a: *, a)
a+=5 Output:
print(*Value of a after a+=5: *, a) Value ofa: 10
a-=3, . Value of o aftera+=5:15
8 -= L -

_ u Value of a oftera®=2: 20
pl}nt{z'\\'alue A ' Value of a oftera/=2:10.0
al= ar_n .
print("Value of a after a/=2. ", a) Value of a ofter a%=2:0.0

a%=2
print("Value of a after a%=2:", a)

Q. Describe precedence of arithmetic operators in Python with example.
Operator Precedence

The order in which different iypes of cperalors in an expression are evaluated is
known as operator precedence. |t is also known as hierarchy of operators. Each
operator has its own precedence level. If an expression contains different fypes of
operators, the operators with higher precedence are evalualed before the operators
with lower precedence.

The following table shows the order of precedence for arithmeltic operators in
Python. The operators with the highest precedence are written at the fop of the table.
The operators with the lowest precedence are written at the bottom of the table. Any
expression written in parenthesis is always evaluated first. In case of equal precedence,
the operator on left side is evaluated before the operator on right sifle.

Precedence Operator Operator Name
1 () Parentheses
2 o Exponentiation
3 L% Multiplication, division and remainder cperator
! +, = Addition, subtraction
Example

The expression 10 * (24 / (5 - 2)) + 13 is evaluated in ihe following order:
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10°(M4/{5=2)+13
+

!0'%-13

10*8+13
T

B0+13
ey

9

First of all, the expression 5-2 will be evalualed. It gives a value 3.

Secondly. 24 will be divided by the result of last line i.e. 24 / 3 giving value 8.
Thirdly, 10 will be multiplied by 8 i.e. giving a result 80.

Finally, 80 will be added in 13 and the last result will be 93.

Pl ol i

Q. Compute the following expressions:
Q)10+3°2"*2-5/5

=10+3"4-5/5 #2*"2=4
=10+12-5/5 #3°4=12
=10+12-1 #5/5=1
=22-1 #10+12=22
=21

b) (10+3) " (2** (2-1)) /5
=13*@2"1)/5 #10+3=13,2-1=1

=13*2/5 #2"1=2
=26/5 #13°2=26
=52
PROGRAM 2.6 Write a program that Inputs two numbers In the varlables x and y. it adds the

numbers and displays the result.

x = inl(Inpul("Enter first number. *))

y = int(input("Enter second number: "))
Z=X+y,

print("The result =, z)

Output:

Enter first number: 10
Enter second number: 20
The resull = 30

PROGRAM 2.7 Wrlle a program that reads four Integers and prints thelr sum, product and

average.

a = int(inpul("Enter first integer: "))

b = int(input(*Enter second integer: "))
¢ = inl(input("Enter third integer: ))

d = int(input("Enter fourth integer: ™))
s=a+b+c+d

Output:

Enter first integer: 2
Enter second integer: 3
Enter third integer: 5

p=a *b*c*d El"ﬂef foudh In'eger 7
avg=s/4.0 Sum=17
print(*Sum =", s) Product = 210

prini("Product =", p)
print("Average =", avg)

Average = 4.25

PROGRAM 28  Write a program that reads the base and helght of a triangle and prints the

area of the triangle. Hint: The formula Area = %2 * Base * Helght.
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base = floal(input("Enter base: ")) Output:
height = float(input("Enter height: *)) Enter base: 10.5
area = 0.5 " base * height Enfer heighl. 5.4
print(*Area = ", area) Area = 28.35
PROGRAM 2.9 Write a program that reads length and breadth of rectangle and prints Its

area.

length = int(input("Enter length of rectangle: "))
b = Int(inpul("Enter breadth of rectangle: "))
area=length*b

print(“Area of rectangle = ", area)

Output:

Enter length of rectangle: 5
Enter breadth of rectangle: 4
Area of reclangle = 20

PROGRAM 2.10  Write a program that gets lemperalure from the user in Celslus and conver
It into Fahrenheit using the formula F = 9/5 * C + 32.

c = float(input("Enter temperature in Celsius: ™))
f=90/50%c+32
print("Temperature in Fahrenheit Is ", round(f, 2))

Output:
Enter temperalure in Celsius: 37
Temperalure in Fohrenheit is 98.6

Nole: The round function in Ihe obove program is used to round the value 1o 2 decimg)
poinls.

PROGRAM 2.11  Wirite a program that feods temperalure In Fahrenhelt and prints ils equivalent
temperature In Celslus using the formula ¢ = 5/9 * (I - 32).

f = float(input("Enter temperature in Fahrenheit:"))
c=50/90"(f-32)
print("Temperature in Celsius is ", round(c, 2))

Output:
Enter temperalure in Fahrenheil: 85
Temperature in Celsius is 29.44

PROGRAM 2.12  Wrlte o program that converts a person’s helght from Inches to centimelers
using the formula 2.54 * height.
height = int(input("Enter helght in inches: "))
cent = height * 2.54
print("Height in cenfimeters is: ", round(cent, 2))

Output:
Enter height Ininches: 20
Your height in centimeters is: 50.8

PROGRAM 2,13  Wiite a program that Inputs radlus from the user and calculates area ond
circumference of clrcle using formulas Area = nR?and clrcumlerence = 21R,

radius = float(input("Enter radius’ *))

area = radius * radius * 3 141 Output:
cir=20"3 141 " radius Enter radius: 5
prini("Area: ", round(area, 2)) Area: 78.53

print("Circumference: *, round(cir, 2)) Circumference: 31.41

PROGRAM 2.14  Write a program that Inputs a three-digit number from the user and displays
lis digits in reverse order. For example, if the user enters 123, it displays 321.

n = inl(input("Enter 3-digit number: "))

a=n//100

n=n% 100 Output:

b=n/10 Enter 3-digit number: 512
n=n%10 Number in reverse orderis 21 5

prini(“Digits in reverse order 1s™, n, b, a)

Chopler 2 = Python Programming ‘ o

PROGRAM 2.15  Wirlle a program that Inbuls the distance lraveled and the speed of vehicle.
. It calculales the lime required lo reach the destination and displays It

d = int(inpul("Enter dislanco in miles: "))

s = int{inpul("Enler vehicle speed (mph): *))
time=d/s

print(“Time to reach destination: *, time, * hours")

Output:

Enter distonce inmilas; 100

Enter vehiclo spood (mph): 50

lime lo raach dostinalion: 2.0 hours

Q. What are comparison operators? Discuss various comparison operators
in Python?

Comparison Operators

The comparison operators compare two values and produce resull as frue or
false. These operators are used lo specily conditions in programs. The comparison
operalors are also called relalional operators.

Differen! comparison operalors in Python are as follows:

> It is called greater than operator, If relurns true if the value on lof! sido

of > is grealer than the value onright side. Otherwise, il roturns false.

Itis called less than operator, It returns frue if the value on left side of <

is less than the value on right side. Otherwise, il returns lalse.

It is called equal to operator. Il relurns true if 1he values on bolh sidos

of == are equal. Otherwise, il returns false.

5= Itis called greater lhan or equal to operator. It relurns frue if value on
left side of >= is grealer than or equal lo Ihe value onright side.
Ofherwise, il returns false.

<= It is called less than or equal to operalor, It returns true if the value on
left side of <=is less than or equal to the value onright side. Otherwise,
it relurns false.

I= It is called not equal to operalor. It returns true if the value on the left
side of |=Is nol equal to the value on right. Olherwise, it returns lalse.

A

n
n

Examples

Suppose the volue of A = 10 and the value of B = 5, The result of different
comparison operators will be as follows:

Relatlon Expression Resull
A>B True
A<B False
A<=8 False
A>=0 True
A==8 False
Al=B True

Q. What are logical operators? Discuss various logical operators In Python,

Logical Operators

The logical operators are used lo combine mulliple conditions or reverse @
condilion. There are three logical operalors in Python called and operalor, or operalor
ond not operalor.
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1. The and Operator .

The and operator is used to form a compound condition in which two conditions
are evaluated. The conditions are given using comparison operators. The compoung
condition returns true if bolh conditions are frue. It refurns false if any one condition s
false.

The following table shows all possible resulls of or operator:
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Q. What is a condition? Give someo examples of conditions.

Condition

A condition is an expression that is elther true or false. A condition may consist of
arithmetic expressions, relational expressions and logical expressions. :

Condition 1 Operator Condition 2 Result
False and False False
False and True False
True and False False
True and True True

Example

Suppose we have two variables A = 100 and B = 50. The compound condition
(A>10) and (B>10) is true. It contains two conditions and both are true. So the whole
compound condilion is also true. The compound condilion (A>50) and (B>50) is false,
It contains two conditions. One condition (A>50) is true and second condilion (B>50) is
false. So the whole compound condition is false.

2. The or Operator

The or operalor is used to form a compound condition in which two conditions
are evaluated. The conditions are given using comparison operators. The compound
condition returns true if any condition is true. It returns false if both conditions are false,

The following table shows all possible results of or operalor:

Example

Suppose we have two varigbles A'= 100 and B = 50. The compound condition

Condiilon 1 Operator Condltion 2 Resull
False or False False
Folse or True True
True or False True
True or True True

(A>50) or (B>50) is true. It contains two conditions and one condition (A>50) Is true. So
the whole compound condition is also true. The condition (A>500) or (B>500) is false
because both conditions are false.

3. The not Operator

The not operator is used wilh single condition. It is used to reverse the resull of a
condition. It returns true if Ihe condition is false and returns false if the condilion is true.
The following table shows all possible results of not operator:

Operator | Condition Result
not True False
not False True

Example
Suppose we have two variables A = 100 and B = 50. The condition nol(A==B) is

true. The result of (A==B) is false but not operator converts it into frue. The condition
nol(A>B) is false. The condition (A>B) is true but not operator converls it info talse.

Examples
Some examples of conditions are as follows:

Condition Result
5>3 True
{10 > 5) False

. 25==25 True
(2 <= 10) ond (3 >= 5) False
(9 < 50) or(7>15) True

Q. What are control structures? Describe different types of control
structures in Python. .

Control Structure

Control structure is a statement used to conirol the flow of execution in a
program. Pylhon executes statements sequentially from top to bottom by default. It
means the statements are executed in the same order in which they are written in the
program. Control structures can be used to alter the defoult flow of execulion. Two
types of conlrol structures in Python are decision-making and looping.

1. Decision Making

Decislon-making structures are used lo execute a statemeni or a set of
statements based on a condition. The statement is executed If the condition is frue.
The stalement is skipped if the condilion is false. It is also called selection structure or
conditional structure. The common decision-making structures in Python are as lollows:

e if
o if-else
« if-ellf-else

Example

Suppose a program inputs the marks of a student and displays Pass if the student
gels 40 or more than 40 marks. It displays Fail when the marks are below 40. The
program checks the marks before displaying the message. This process is known as
decision-making.

2, Looping

Llooping structures are used to execute a statement orsel of statements
repealedly. The common looping structures in Python are as follows:

* forloop
* while loop
Example

Suppose the user needs to display a message "l love Pakistan" for 100 times. It is
lime consuming to perform this task using sequence control structure. However, a

| single loop statement can be used to display the message for 100 fimes.
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Q. Explain if statement in Python with the help of example.

if Statement

It statement is the simplest form of conditional statement. It is US(—:C_! .10 execute or
skip o stateraent or set of stalements based on a condition. If the condmon_ls true, the
statement or set of stalements afler if statement is executed. If the condilion is false,
ihe statement or set of statements alter if statement is not executed.

Syntax
The syntax of if statement is as follows:
if condition:
statement
if It is the keyword that represents the if statement.
condition It indicates the condition thal will be checked.
statement It indicates the statement that will be executed if the condition is trye,
It must be wrilten with an indentation by pressing tab key before ihe
statement. All statements written with indentation become part of §
statement and are executed when the condition is true.
Example
n=12 Output: _
if (n % 2 == 0) . The value ofnis 12
print(The value of nis *, n) nis an even value.

print("n is an even value.”)

Explanation

The above example checks the value of the variable n. lf divides n by 2 using %
operator to get the remainder. The value of nis 12 so the condition n%2==0 is true. The
two statements after if condilion are given with tab indentation so the program
executes both statements.

Q. Explain if-else statement in Python with the help of example.

if-else Statement
if-else statement is another type of If statement. It is used for making two-way

decisions. It execules one block of statement(s) when the condilion is true and the |

other when it is false. In any situation, one block is executed and the other is skipped. |

Syntax
The syntax of if-else statement is as follows:
if condition. ' '
statement’ '
else: . "
statement
if Itis the keyword that represents the if stalement. i
condition It indicates the condifion that will be checked. '
statement It indicates the statemen! lo be execuied. The statement aller the
condition is executed if Ihe condition is true. The statement after else: Is
executed if the condilion is false. The statemen! must be wiritten wilth an
indentation by pressing tab key.
else Itis the keyword that represenis anolher part of it slatement.
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Example -
n = inl(inpul("Enter a number: ) Output:
il(n%2 == 0): Enter o number: 10
print(n, " is even.") 10 is even.
else:

print(n, " is odd.");

Explanation

The above example inpuls a number from the user. It checks if it is even or odd
using the condition n%2==0. The result of the condition will be true if the value of n is
even and the stalement print(n, " is even.") will execute. The result of the condition will
be false if the value of nis odd and the statement print(n, " Is odd.”) will execute.

Q. What is indentation? Give an example.

Indentation

Indentation refers to the spaces or tabs used ai the beginning of lines to show
which lines of code belong together. It indicales which stalements are part of a block
of code such as the conditional statement, body of a loop or funciion.

Example
marks = eval(inpul("Enter marks. "))

it marks > 40:

print("Pass")
pnnt(*"Well done!”)
else:
print("Fail")
print("Good luck next time")

The indentation in the third and fourih line indicates that both statements are
related to the if condition. They will be executed if the condition is true. Similarly, the
Indentation in the last two lines indicates that Ihese statements are related to the else
siatement. They will be execuled if the condition is false.

PROGRAM 2,16  Wrlte a program that reads marks and prints the message "You have passed.”

It the marks are greater than or equal to 33.

marks = ini(inpul("Enler your marks: "))
if(marks >= 33):
print("You have passed.")

Output:
Enter your marks: 50
You have passed.

PROGRAM 2.17  Write a program that Inputs two numbers and finds whether both are equal.

a = int(input("Enter a number: "))
b = inl(input("Enter a number: "))
ifla==b):

prini("Both numbers are equal.”)

Output:

Enter a number: 15
Enter a number: 15

Bolh numbers are equal.

PROGRAM 2.18  Write a program that Inputs three numbers and prints the largest one.

a = inl(inpul("Enter first number. "))
b = int(inpul(*Enter second number: "))
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T
¢ = int(inpul("Enter third number: *)) .
max=a Output: )
if(b > max): Enter first number: 15
max=b Enter second number: 31
if(c > max): Enter third number:?
max =c¢c Largest number is 31

print("Largest number is ", max)

PROGRAM 2.19  Write a program that Inputs two numbers and displays the grealer numbey,

PROGRAM 2.20

ch=="u'):

a = int(input("Enter first number: "))

b = int(input("Enter second number: *)) Output:

Enter first number: 5 \

Write a program thal reads a number and print its square If the number |5
greater than 10 otherwise prints it cube.

if(a > b)
print("The greater number s ", a) Enler second number: 10
else: The greater number s 10

print("The greater number is ", b)

n = int(input("Enter a number: *))

if(n > 10) . Output:
prnt(*Square of ", n, " is ", n*n) Enfer a number: 5

Jolse: Cube of 5is 125

pnnt(*Cube of ", n, " is ", n*n*n)

Write a program that Inputs a character and displays whelher H Is a vowel or
not.

PROGRAM 2.21

ch = input("Enter any character: ")
if(ch=="A" or ch=="a' or ch=="E’ or ch=="¢’ or ch=="I' or ch==" or ch=="0' or ch=='0" or ch=="U’ or

Output:
Enter any character. A
Your entered a vowel: A

pnnt(*You entered a vowel. “, ch)

else:
print(*You did not enter a vowel: ", ch)

Q. Describe shorthand if-else with example.

Shorthand if-else Statement
Python also allows a shorthand If-else statement that can be written in a single '
line. This is useful for wriling simple conditional expressions easily. i

Syntax
The syntax of shorthand il-else is as follows: ‘
value_If_true if condition else value_if_false

condition It is the expression to be evaluated. ‘

value_If_true Itis the value that is relurned if the condition Is True. -

value_if_false It is the value that is refurned if the condition is False. |

Example |
n = int(input("Enter a number ")) ]
print(*Even” if n % 2 == 0 else "Odd") J
The example inpuls a number in n and evaluates the condition it n % 2 == 0. Il J

I

displays "Even”if the condilion is frue and "Qdd" if the ronditinn is talca
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Q. Explain if-elif-else statement In Python with the help of example.

if-elif-else Statement

if-elif-else stalement can be used to choose one block of statements from many
blocks of statemenls. It is used when there are many options and only one block of
stalemenls should be execuled on the basis of a condilion.

Syntax
The syntax of Il-elif-else is as follows:
if condition
statement
elif condition:
statement
else:
statement
1] Itis the keyword that represents the If statement,
condition It indicates the condition that will be checked.
statement It indicales the statement to be executed. The statement after the
condition is executed if the relevant condition is true. The statement
after else: is executed if all preceding conditions is false. The statement
must be written with an indentation by pressing tab key.
ellf It is the keyword that represents another part of If statement.
else Itis the keyword that represents the last part of If statement.

Working of if-elif-else

The lest conditions in if-elif-else slatement are executed in a sequence unlil a
true condition is found. If a condition is true, the statement following the condition is
executed. The remaining blocks are skipped. If a condition is false, the statement
following the condition is skipped. The statement after else is executed if all preceding

conditions are false.

Write a program that Inputs weather condition and displays a message to the

PROGRAM 2.22
user based on the weather condition.

weather = input("Weather is sunny or rainy? *)
if weather == "sunny":

print(*Wear sunglasses")
elif weather == "rainy";

print("Take an umbrella”)

Output:
Weatlher is sunny or rainy? sunny
Wear sunglasses

else:
print("Enjoy your day!")
PROGRAM 2.23  Wille a program fo Input a number and prints the message whether It Is zero,

odd or even.

n = int(inpul("Enter a number "))
if(n%2 == 0)-

print("The number is even.")
elif(n%2 == 1).

print("The number is odd.")
else:

print("The number is zero.")

Output:
Enter a number: 21
The number is odd.
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PROGRAM 2.2¢  Write a program that inputs marks and prints grade based on the cbiain
marks according to glven scheme: e
Marks >=80<=100 | >=70<=79 | >=40<=69 | >=50<=59 | >=0 <=45
Grade A B [ D ﬁ
marks = int(input("Enter your marks. 7))
if(marks >= 80):
pnnt("Your grade is A7)
elif(marks >= 70): Output:
print("Your grade is BY) Enter your marks: 74
elif(marks >= 80): Your grade 1s B
print("Your grade is C")
elif(marks >= 50):
print("Your grade is D%)
else:
print("Your grade is F")
PROGRAM 2.25 Write a program o calculate Body Mass Index (BMI). Ask the user (o hey

welght and height, then compute and display thelr BMI and classification,

w = float(input("Enter weight in kg: 7))
h = float(input("Enter height in feet: %))

m=h*0.3048 # converl height to meters
bmi = round(w / (m**2), 2)
print("Your BMIis *, bmi)
if bmi < 18.5
print("Classification: Underweight”)
elif 185 <=bmi <24.9: y

Output:

Enter weight in kg: 82
Enter height in feel: 5.7
Your BMlis 27.17
Claossification: Overweight

print("Classification: Normal weight”)
elif 25 <= bmi < 29.9;

print("Classification: Overweight”)
else:

print("Classification: Obese")

Q. What is loop? What is the purpose of loops in programs?

Loop

The control structure that execules a statement or set of statements repeatedly
is called loop. Loops are also known as iteration or repetition structure. Python provides
two main loop struciures known as for loop and while loop.

Purpose of Loops

Loops are used in programs for two purposes:

« The loops are used fo execute a statement or number of statements for o
specified number of limes. For example. the programmer can disploy o

message on the screen for 10 limes.

« The loops are also used to get a sequence of values. For example, aloop can |
be used to display a sequence of numbers from 1 to 10.

Q. Discuss "while” loop in Python. Explain it with an example.

The while Loop

|
|
|
1

The while loop executes one or more statements as long as the given condifion |
is true. It checks the condition before each iteration and stops when the condition |
false. It is uscful where the number of iterations is not known in advance. ¢
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Syntax
The synlax of this loop is as lollows:

while condition:
slatement

while Il is the keyword that indicates the while loop.
condition Itindicates the condition thatl can be true or talse. The loop is
execuled as long as the condition is true.
statement It indicates the statement or sel of statements that will be executed by
_ while loop.
Example
The following example displays counting from 1 to 5 using whlle loop.
n=1
while n <= 3; Output:
print(n) 1
n=n+1 2
Explanation 3

The above example sltores 1 in the variable n. The loop works as follows:

« Infirst iteration, the value of nis 1 so the condition n <= 3 is true. The statement
print(n) displays the value of n and statement n = n + 1 changes ils value to 2.

« Insecond iteration, nis 2 so the condilion n <= 3 is true. The statement print(n)
displays the value of n and the statement n = n + 1 changes its value fo 3.

« In third iteration, n is 3 so the condition n <= 3 is true. The statement print(n)
displays the value of n and statement n = n + 1 changes its value to 4.

« Infourthileralion, the value of nis 4 so the condition is false and the loop exits.

PROGRAM 2.26  Write a program that displays bt‘:ck-counllng from 10 to 1 using while loop.
c=10
whilec>=1' Output:
print(c, end="") 10987654321
c=c-1
PROGRAM 2.27  Write a program that displays first five numbers with thelr squares using while
loop.
o Output:
while n <= 5: 11
print(n, n * n) 24
n+=1 39
416
525
PROGRAM 2.28  Wilte a program that displays first five numbers and their sum using while loop.
c=1
Sl S0 Output:
while c <= 5: !
print(c) 2
sum =sum +cC 3
c=c+1 4
prinl("Sum is", sum) 5
Sumis: 15
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PROGRAM 2.29
that number using while loop.

n = int(input("Enter a number: "))
c=1
while c <= 10:
print(n, ***, ¢, =", n *c)
c+=1

Output:
Enter a number: 3
3*1=3
3*2=6
3°3=9

3+10=30

PROGRAM 2.30  Wrlte a Python program using a while loop that prints all the odd NUMbgy,
between 1 and 20. Also, count and print the total number of odd Numbeyy,

c=1
odd=0
while ¢ <= 20:
ife%2!1=0:
print(c)
odd =odd + 1
c+=1
print("Total odd numbers =", odd)

PROGRAM 2.31
of that number using while loop.

n = int(input("Enter a number: "))
c=1
f=1
whilec<=n:
f=f"c
c=c+1
print("Factorial of", n, "is”, f)

PROGRAM 2.32
to 20 using a while loop.
n=1
odd=0

while n <= 20:
ifn%2==0:
-print("Even number:”, n)
else:
odd +=1
n+=1
print("Total odd numbers from 1 to 20:", odd)

—

Output:

Total odd numbers = 10

Write a program that Inputs a number from the user and displays the lactorlg

Output:
Enter a number: 3
Facleriol of 3is 6

Write a Python program that prints even and counts the odd numbers from|

Output:

Even number: 2
Even number: 4
Even number: é
Even number: 8
Even number: 10
Even number: 12
Even number: 14
Even number: 16
Even number: 18
Even number: 20 |
Tolal odd numbers from 1 1o 20: 10

Wiite @ program that Inputs @ number from the user ond displays a tabje of
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Q. Discuss "for" loop in Python. Explain it with an example.

The for Loop
The lor loop executes one or more slatements for a specified number of times.
1his loop is also called counter loop. Il is the flexible and most frequently used loop.

Syntax
The syniax of this loop is as follows:

for var in (value1, value2, value3.. )

stalement
for Itis Ihe keyword that indicates the for loop.
var It indicates the name of a variable used with for loop.
in It indicates the keyword before the list of values.
valuves The number of values indicate the number of times lor loop will

execule. For example, the loop will execute three times if there are
fhree values in the parenthesis.

statement It indicates the statement or set of statements that will be executed by
the for loop.
Example
The following example displays counting from 1 to 5 using for loop.
fornin (1,2, 3, 4,5): Output:
print(n) 1
2
3
4
Explanation S

The above example uses the variable n with for loop. There are live values given
in parenthesis so the loop executes five fimes. It executes the statement print(n) against
each value in the parenthesis. It displays 1 in the first iteration, 2 in the second iteration

and so on.

Q. Describe the use of range() function? Explain with examples.

The range() Function

The range() function returns a sequence of numbers in a given range. The most
common use of this function is to iterate a sequence of numbers using loops.

The syntax of using range() function is as follows:

range(start, stop, step)

start It indicates the starting value in the sequence. It is optional. The value
starts from 0 if it is not given.

stop It indicates the ending value of the sequence. This value is not
included in the sequence.

step It indicates the value by which the sequence is incremented or

decremented. It is optional. Its deiault value is 1.
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Example 1 The following range() function will return the values from 0 to 4, it
uses the stop value so starfing value will be 0 by default. The diﬂerenCe
between each number in the sequence will be 1 by default.
range(5)

Example 2 The following range() function will return the values from 1 fo 4, 4 Uses
start value of 1 and stop value of 5. The difference between each
number in the sequence will be 1 by defaull.
range(1, 5)

Example 3 The following range() function will return the values 1. 3, 5, 7, 9, Uses

start value of 1, stop value of 10 and step value of 2.
range(1, 10, 2)

Q. Describe the use of range() function with "for™ loop in Python.

The range() Function with for Loop

The range() function can be used with for loop to give a range of values, 1
function relurns a sequence of numbers. The for loop will execute according tg the
number of values returned by range() function.

Syntax

The syntax of for loop with range() function is as follows:,

for var in range(n).
statement;

for It is the keyword that indicates the for loop.
var It indicates the name of a variable used with for loop. It Is used to store
each value in the loop sequence.
In If indicates the keyword before the list of values.
range It indicates the name of the function.
n It indicates the number up to which the function will generate valuyes,
statement It indicates the statement or set of statement that will be execuled by
the for loop. ,
Example 1 The following example displays counting from O to 4:
for n in range(5).
print(n)
Example 2  The following example displays even numbers from 2 o 10: !
for n in range(2, 11, 2): I
print(n)
Example 3 The following example displays odd numbers from 1 fo 9:
for nin range(1, 10, 2):
print(n)
PROGRAM 2.33  Wrlte a program that displays "Pakistan” for five times using for loop.
: Output:
for n in range(5) :
print(n, *. Pakistan") 0. Pakistan
1 . Pakistan
2 . Pakistan
3. Pakistan
4 . Pakistan
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PROGRAM 2.34 Write a for loop using range() to print the even numbers from 2 to 10.
for nin range(2, 11, 2): Output:
pnni(n, end="") 246810

PROGRAM 2.35

foriin range(10, 0, -1).
print(l, end="")

Write a program that displays back-counting from 10 to 1 loop.

Output:
10987654321

PROGRAM 2.36  Write a program that prints the first 10 mulliples of 3 using a for loop and the

range() funclion.

for i in range(3, 31, 3):

print(i, end="") Output:

36912151821242730

PROGRAM 2.37  Wille a program that prints the sum ol first ten posiive numbers.

sum=0
for i in range(10):
sum = sum+(i+1)
print("Sum of first ten positive number is ", sum)

Qutput:
Sum of first ten positive
numbers Is 55

PROGRAM 2.38  Write a program that Inputs a number from the user and displays the tactorial

of that number using for loop.

f=1
n = Ini(input(“Enter a number: "))
for cin range(1, n+1):
f=1"c
print(“Factorial of ", n, "is ", f)

Output:
Enter a number: 5
Factorial of 5is 120

~ PROGRAM 2.39  Write a program that Inputs a number from the user and displays a table of

that number using for loop from 1 to 10.

t = int{input("Enter number for table: ")) OQutput:
for ¢ in range(1, 11): Enter number for table: 2
pl"lnl{l. ntﬂl c. c=ul ‘.c) 2 - l = 2
2*2=4
2°9=18
2*10=20

Q. Describe module and function In Python? Discuss the advantages of
functions.
Module ‘
A module in Python is a file that contains Python definitions and statements. A
module can define functions, classes and variables. It can also include executable
code. The related code can be arranged inlo a module that makes it easier to

understand and use. A module file is saved with .py exlension and can be imported
into other programs using Import stotement
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Function

A function s a block of code Ihal performs a specific task. The statements writjgy,
in a funchon are executed when it is called by its name. A function can be Calleq
many times fo perform the same task again and again. A program can have many
functions. Each function in the program must have a unique name.

Advantages of using Functions
Some advantages of using functions in programs are as follows:
1. Easy to Understand

A program can be divided info small blocks using functions. It is easler to write
small functions instead of writing one long program. It makes the code clear and easy
to undersiand.

2. Reusability

The code in function is written once bul can be reused many times. If allows the
user o execute the same instructions multiple times without writing it again.

3. Easy to Test

Each function is wrilten as an independent block. It is easler to test and debugiy,
Any error in the tunction can be identified and comrected easily.

4. Easier to Modify

Functions are easier to modify than long programs. Each funclion containg
independent code. A change in the funclion does not affect other paris of program,

5. Less Programming Time

Different functions in a program are written independently. Many programmers
can work on different functions at the same time. It lakes less time to complete the
program.

Q. Describe the process of defining a function In Python with example.

Defining a Function
Each user-defined function must be defined before it is used in the program. ,
Syntax

The syntax of defining a user-defined function is as follows:
def fname (param):

statement

def It Indicates the keyword that is used to define a function in Pyihon.

fname It indicates the:name of the tunction. Each function should have a
unique name. A function is called by its name.

param These ore the function parometers. They are given in parentheses. If
Ihere are many parameters, these are separated by commas. The
empty parentheses are used if there is no parameter,

statement Itindicates the statement or set of statements that are executed

when the function is called.
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Example
The following example defines a function show() that displays a message:

def show().
print("Hello world")

The above example defines a lunction show() that has one statement in it.

Q. What Is function call? Give an example.

Function Call
Function call is the statement that Invokes o function., A function is executed
when itis called by Iis name. The function nome is followed by necessary arguments in
parentheses. If there are many parameters, these are separaled by commas. The
empiy poreniheses are used if no parameter is required.
The following steps take place when a functlion is caolled:
1. The conirol moves to the function that is called.
2. Allstatements in the function body are execuled.
3. The confrol returns back to the calling function.

Example
The following example displays a message "Hello world " on screen using function.
-def show():
print(*Hello world") Output:
show() Hello world
Show) Hello world
show() Hello werld
Explanation

The above program defines a funclion show() that displays a message. The
program calls the function show() three times. Each lime the conirol moves to the
funclion and executes the single statemenl inil.

Q. What are parameters? How are parameters passed to the functions?

Parameters

A parameteris the data that is passed into a function when the funciionis called.
The funclion can use ils parameters in calculations or other operations.

Example
def show(msg):
print{msg) g";’::‘t:
zzmg:sr;r;:;:mmg_) ) Pz::gromming
show("Language™) Lannags
Explanation

The above program defines a function show() that displays the value of the
parameter msg. The program calls the function show() three times with three different
values. The first function call passes "Python” as parameter. The second function call
passes “Programming” as parameter. The third funclion call passes "Language” as
parameter. The function displays the value of parameter each time it is called.
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PROGRAM 2,40  Wrlle a program lo lake a number as Inpul from the user and display o tabl
using a function.

def table(t): Output:
for cin range(1, 11): Enter number for table: §
print(t, "**, ¢, "=", t*c) 5*1=5
; 5+*2=10
n = int(input("Enter number for table: *))
table(n) P

Q. How Is a value returnod from the function? Explain with oxample.

Returning Value from Function

A function canrelurn asingle value, The keyword returnis used to relurn the valye
back to the calling function. When return stalement is execuled in the function, 1he
control moves back to the calling function along with the returned value. It is a gogq
praclice fo write the returned value in parenthesis “( )" affer return keyword,

Syntax ’ -

The syntax for returning a value is os follows:
relurn expression

expression It can be a variable, constant or an arithmetlic expression whose
value is returned to the calling function.

Example

The following example finds the product of two numbers using user-defineg
function.

def product(x, y)
z=a“‘b
retumn (z)
a = int(input("Enter first number: *))
b = int{input("Enter second number: "))
¢ = product(a, b)
print(a, ™", b, "=", ¢)

Output:

Enter firsl number: 5 _
Enter second number: 10
5*10=50

Explanation

The above program defines a funclion produck() that accepls iwo parameters x
and y. It calculates the product of two values and stores it in variable z. The value of z
is returned using return statement. The program inputs two numbers in a and b. It calis
produci() function and passes the values of a and b as parameters. The relurned valye
Is stored in ¢ and the program displays the value of c.

PROGRAM 2.41  Wrlte a program that Inputs a number and passes it to a function that displays

Its factorlal.
def factorial(n):
. fact=1
i=1 Output:
while(i <= n): Enter a number: 5
:3c: = :ad * Factorial of 5is 120
=i+

print("Factonal of “, n, " is ", fact)
nym = int(inpul(*Enler a number: ))

factorial(num)
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PROGRAM 2,42 Wrlle a program having two funcllons names area and perimeter o find the
area and perimeter of a square.
del area(s)’
a=s"s,
rinl("Area =", a
’p i J tor(s): ) Output:
il 0 T?4 (®): Enter the length of side: 2.5
P Area = 6.25

prini("Perimeter = *, p)
side = floal(input("Enter the lenglh of side: "))
area(side)
perimeler(side)

Perimeter = 10.0

Q. What are default parameters? Explain with example.
Default Parameters

The default parameters refer to the default values given to the poramelers. The
defoull values are used if the function is called without passing the values for the
parameters. The syntax of delault parameters Is as follows:

def fname (param=dvalue)

slatement
def It indicotes the keyword that is used to define a function in Python.
fname It indicates the name of the function.
param It indicates the funclion parameter.
dvalue It indicates the delault value of the parameter.
Example
def show(str="Hello"):
print(str)
show("Pylhon")
show("Programming")
show()

The above program defines a function show() with a default value "Hello". The
function Is called three times. In the first function call, the value "Python™ is given as
parameter that is shown on the screen. In the second function call, the value
“Programming” is given as parameter that is shown on the screen. In the third function
call, no value is given as parameter so the default value "Hello" Is shown on the screen.

Output:
Python
Programming
Hello

Q. What are libraries in Python? How are these libraries imported and used?

Libraries

A library is a colleclion of related modules that contain pre-written code. The
code in a library can be used in different programs. Libraries simplify programming by
providing ready-to-use functions for common tasks such as mathemalical calculation’
and random number generalion elc. '

Importing and Using a Library =
A library must be imported info a program to use. The syntax of importing a library

In Python is as follows:

import lib
import It is the keyword that is used to import a library in Python,
lib It Indicates the name of ihe library to be imported.
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Examples
Some examples of importing and using libraries are as follows:

Example 1 The following example imports random library fo generate random
numbers.
import random

n = random.randint(1, 10)
print("The random number is:", n)

Example 2 The following example imports datelime library to show current datg
aond time.
import datetime

t = daletime.datetime now() N
pnnt("Current date and time ", 1)

Example 3 The following example imports statistics library fo calculate the
mean of a list of numbers.
import slalistics
d =[21, 43, 60, 87, 19, 49, 55]
m = slatistics mean(data)
print("The mean value is.”, m)

Q. What Is package In Python? Give an example of using it in Pythop
program.

Package

A package is a way to organize and structure code by grouping related mModules
into directories. A package refers to a folder that conlains one or more Python moduleg
and a special file name __Inlt_.py. This organization helps o manage and reuse code
elfectively. For example. a package named ecommerce can be crealed for e.
commerce platform. The package may contain the modules such: as products.py,
customers.py and orders.py etc.

Example

Suppose a function List_Products() is available in products.py module of the
ecommerce package as follows:
def List_products (): |
retumn ["Laptop®, "Mobile®, "Tablet"] |

|
The above function can be used in a Python program by importing produqi

module from ecommerce package as follows:
from ecommerce import products l
available_products = products list_products()
print(available_products)

Q. What are built-in data structures in Python?

Built-in Data Structures

Data structure is a container o store the collection of data items in a specific
layout. Python provides several buill-in data structures that help in organizing and
managing data efficiently. The most commonly used data structures are lists, tuples
and dictionaries. Each data structure olfers unique features to handle various types of
dala. Many common operations can be performed on these dola struclures such as
insertion, deletion and searching.
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Q. What Is a list In Python? Doscribe Its purpose.

List

A llstIs a data structure In Python that can store multiple values. The list Is mutable
jhat means Its elements can be created, accessed, modified or removed easily, Each
item stored in a list Is called an element. Lists can store elements of different data types,
including integers, floats, strings elc. Each element In the list con be accessed with
relerence lo ils position In the list. This position Is called Index. Each element in the list
has a unique index. The Index of first element is 0 and the Index of last element is length
-1. The value of the index is wrilten in brackels along with the name of the list.

The following example shows a list Num with three elements:

Index ol each elemenl — 0 1 2

Figure: A list Num with three elements
Purpose of Lists
Lists are used lo store and organize a large colleclion of data items easily. The
basic variables can only store one value at a time. For example, a variable marks can
slore the marks of one student. The user needs to declare 50 variables to store the
marks of 50 students that is very time-consuming process. Lists become very useful in
these situalions. A list of 50 elements can be used to store the marks of 50 students,

Q. Describe the process of creating a list with an example.

Creating a List

A list is crealed by giving the name of list and the initial values for the list elements.
The values are separaled with commas and enclosed within square brackets [ ].

The syniax of creating a list in Python is as follows:

list = [value 1, value 2, . . value N]

list It Indicates the name of the list.
valuve It indicates the values of the list. Each value is separated by comma.
Example

An example of list Is as follows:
Marks = [91, 52, 75, 66, 87)
The above example creales a list Marks with live elements. The index of first
element is 0 and the index of last element is 4.
Index of each element —

0 1 2 3 4
Value of each element — | 21 I 52 l 75 I 66J B?J

Figure: A list Marks wilh live elements

Q. How an individual element of a list is accessed?

Each individual element of a list is accessed by speci!ying the following:
« Name of the list
« Index of the element
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Syntax
The syntax of accessing an individual element of a list is as follows:
list_name(index];
list_name It indicatles the name of the list,
index It indicales the index of the element to be accessed.
Example

fav = ["Pakistan”, "Mango", "Polato"]
print("My favorite country: ", fav(0])
print("My favorite fruit: ", fav[1])
print("My favorite vegetable: ", fav(2])

The above example defines a list fav with three elements. If inilially stores 1he
names of favorite things. It displays the list elements individually with a message using
print statement,

Index of each element — 0 1 2
Pakistan I Mango l Potalo

Value of each element — I

Figure: A list fav with three elements

PROGRAM 2.43  Wrlte a program In Python that creates a list city. It stores capilal clty of the

country and provinces In the list and displays the list.

1. Siort IDLE and open a new file.
2. Type the following code:

LA p3_9.py - C/UsersNarig/AppData/Local/Programs/Python/Python312/p3_%.py (3.12.3) - o x
File Edt Formal Bun  QOptions Window Help
city = [“Islamabad®, "Lahore®, “Karachl®™, “Peshawar™, “Quetta”) -

print ("Pakistan's capital eclty: *, city[0])
print ("Punjab's capital city: ", eity[l))
print("Sindh's capital eity: ", ecity(2])

print [*FPK's capital city: *, city|l])
print("Balochistan's capital city: *, city([4])

Ln:7 Cok0)

3. Save the file as "p3_9.py".
4. Click Run > Run module or press F5. The outpul will appear as follows:

PROGRAM 2.44  Wrlle a program that stores different types of values In a list and displays these

valves.
my_list = [42, “Python®, 3.14] Output:

ACFirst item istl First item: 42
beintSecond ey " S;co:d item: Python
print(*Second item.", my_st{1) Third flem: 3,14
print("Third item:", my_list[2]) ird item: 3.

Q. How the individual elements of a list can be accessed using loop? Give
an example.

Each individual element of a list can be accessed using loops in Python. The
counler variable of the loop con be used as the index fo access a different element
in each iteration of loop. This is an easier and quicker way of accessing all elements of
a list.
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Example

fruit = ["apple”, "banana”, “orange”, "grape”, *mango"]
for | in range(5):
print(fruit(i])

The above example defines a list frult with five elements with initial values. It uses

a for loop lo access all elements of the list individually and display its value. The value
of the counter variable | is 0 in first iteration. The statement print(fruit[l]) displays the
value of the firsl element that is "opple”. Similarly, the value of counter variable is 1 in
second iteration so the statement print(fruit{l]) displays the value of second element
that is "banana” and so on.

0 | 2 3 4
apple l banaona | orange | grape | mango |

Index of each element —
Value of each element —

Figure: A list fruit with five elements

Q. Discuss different methods for the lists with examples.

Python provides difierent methods to petform different operations on the lists.
Some important methods for the lists are as follows:
1. The append() Method

The append() method is used to add an ilem to the end of the lisl. The syntax of
this method is as follows:
list_name.append(val);

list_name It indicates the name of the list.
val It indicates the value that will be oppended to the list.
Example

Num = [10, 20, 30, 40, 50]
Num append(100)
print(Num)

Output: 10, 20, 30, 40, 50, 100]
2. The remove() Method

The remove() method removes the first occurrence of an item from the list. The
syntax ol this method is as follows:
list_name.remove(val),

list_name It indicates the name of the list.
val It indicales the value that will be removed from the list.
Example

Num = [10, 20, 30, 40, 50)
Num.remove(40)
print(Num)

Output: [10, 20, 30, 50]
3. The sort() Method

The sorf() method is used to sort the elements of a list in ascending order. The
syntax of this method is as follows:

list_name.sori();
list_name It indicates the name of the list.
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Example

team = ['Faheem", "Zald", "Dacod", "Wasim", "All")

team.sort()

print(team)

Output: ['Ali", 'Dacod’, 'Faheem', ‘Wasim', 'Zald’]
4, The revorse() Method
The reverse() method is used to reverse the order of elements in a list. The syniqy
of this method is as follows:
list_name.reverse();
list_name It indicates the name of the list.
Example
team = ["Faheem", "Zaid", "Daood", “Waslm", "Ali")
team.reverse()
print(team)

Output: ['All", ‘Wasim', 'Dacod’, Zaid', 'Faheem’]
5. The insert() Method

The inserl() method is used to add an element at a specific index In a [is.
If there is already an elemenl! at that index. it will be shifted to the right to make space
for the new element. The syntax of this method is as follows:

list_name inseri(index, element);

list_name It indicates the name of the lisi.

Index It indicates the index where the element will be inserted in the list,
element Itindicates the value to be inserted in the list.

Example

country = [Turkey®, "Iran”, "Oman"]
country.insert(0, "Pakistan")
print(country)

Output: [Pakistan’, Turkey', ‘Iran’, 'Oman’]
6. The index() Method

The index() method returns the index of the given value in the list. If the value
occurs more than once in Ihe list, it will return the index of the first occurrence.

The syntax of this method is as follows:
list_name.index(val);

list_name It indicates the name of the lisi.
val Il indicales the value whose index will be returned.
Example

Num =[10. 12, 14, 16, 18, 10)
pnini(*10 occurs at index”, Num.index(10))

Output: 10 occurs al index 0

Q. Describe the len() function in Python with example.

The len() Function

The len() function relurns the 1otal number of elemenls of the list or fuple. The
syntax of this funclion is as follows:

|
: i

J
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len(list_name),
len It indicates the name of the function.
list_name Il indicates the name of the list.

Example
num = [10, 20, 30, 40, 50]
prini(“Total elements in the list are”, len(num))

Ovulput: Total elements in the list are 5

PROGRAM 2.45 Wirlte a program that Inputs five Integers from the user and stores them in a
list, It then displays all values In the list.

num =

foriin !alnge(S}: Output: '
n = int(inpul("Enter an integer: ")) Enter aninfeger: 10
num.append(n) Enter aninteger: 20

print("The values In list are as follows: ") Enfer aninfeger: 30

print(num) Enter an integer: 40

Enter an integer: 50

The volues in list are os follows:

PROGRAM 2.46  Wrlte a program that Inputs five numbers In a list and displays them In actual
and reverse order.

num =[] Ol.ltpu!:.
for i in range(5): Enter an integer: 35
n = int(input("Enter an integer: “)) Enter an integer: 47
num.append(n) Enter an infeger: 83
prini(*The list in actual order: *) Enler an Integer: 66
print(num) Enter an integer: 72
print("The list in reverse order: ") The list in actual order:
num.teverse() (35 47 83 66 72)
print(num) The list in reverse order:

Q. Describe the slicing and concatenation operation on list.

The lists or tuples in Python support various operations such as slicing and
concalenation as follows:
1. Slicing Operation

The slicing operation is used to extract a portion of the list. This operation does
not affect the original list but stores the porlion in the new list.

The syntax for list slicing in Python is as follows:
new_list = original_list[start: end: step)

new_list Itis the name of the list crealed to siore the sliced elements.
original_list  Itis the originol list that is being sliced.

start It is the index of the element at which the slicing starts.

end It is the index of the element before which the slicing ends.
step Itis the increment value for selecting elements. It is optional.
Example

num = [10, 20, 30, 40, 50, 60, 70, 80, 90, 100]
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num2 = num(1:5]
print{(num2)
Qutput: (20, 30, 40, 50)

The above example creates a list num wilh ten numbers. It slices the list from index
1 to 4. The stotement num(1:5] indicates that slicing will start from index 1 and eng
before index 5. The sliced potion is stored in the list num2 that is displayed on the screen,

2. Concatenation Operation

The concatenation operalion Is used to combine two or more lists into a single
list, This operation can be performed by using concatenation operator +. The synfax for
concatenating the lists is as follows:

new_list = list1 + list2

new_list - Itis the name of list in which two or more lists will be concatenaled,
list1 It is the firs! list to be concatenated.

list2 It is ihe second list to be concatenated.

Example

odd=[1,3,5,7,9)]

even=[2 4,6, 8, 10)

com = odd + even

print(com)

Output: [1,3,5.7.9.2. 4, 6,8, 10]

The above example creates iwo lists odd and even. It concotenates both lists
into a third list com. The new list is then displayed on the screen.

Q. Describe Indexing and slicing with negative index with example.

Negative index can be used in Python to access the elements from the end of g
list, For example, -1 refers to last element, -2 refers to second-last element and so on.

Example
fruits = ["Apple”, "Banana”, "Cherry”, "Date", "Eiderberry”]
# Indexing
print("First frult:", fruits[0))
print(*Last fruit*, fruits[-1])
# Slicing with positive Indices
print("Fruits from index 1 lo 3:%, fruits[1:4])
# Slicing with negative indices
prnt("Fruits from index -4 to -2:", fruits[-4:-1])
Qutput
First fruil: Apple
Laslt fruit: Elderberry
Fruits from index 1 to 3: [Banana', ‘Chermry’, 'Date’]
Fruits from index -4 to -2: [Banana’, 'Cherry’, ‘Date’]

Explanation
This example demonstrates:

* Indexing using both posilive and negatlive values.
» Slicing using ranges of positive indices (1:4) and negative indices (-4:-1).
o fruits[1:4] refers to elements from index | to 3 (Banana, Cherry, Date).

# Posilive index
# Negative index

o fruits[-4:-1] refers to elemenls from Index -4 to -2 (Banana, Chermry, Dale).
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PROGRAM 2.47 Imagine you are malnfalning a list of your lavorite books: [To Kill a
: Mockingbird”, “1984", "The Greal Galsby”, “Pride and Prejudice”]. Perform the
following lasks using Python:

1. Add a new book "Moby Dick" lo the list.

2. Replace "1984" with "Brave New World",

3. Remove "The Great Gatsby” from the lisl.

4. Merge this list with another list of books: ["War and Peace”, "Hamlel"].
S. Print the final list of books.

books = ["To Kill a Mockingbird®, "1984", "The Greal Gatsby", "Pride and Prejudice"]
books.append("Moby Dick") # 1. Add a new book "Moby Dick"

ind = books.index("1984") # 2 Replace "1984" with "Brave New World"
books[ind] = "Brave New World"
books.remove(“The Greal Gatsby")
new_books = ["War and Peace”, "Hamlet")
books = books + new_books

print("Final list of favorite books:")
print{bocks)

Output:

Final list of favorite books®
[To Kill a Mockingbird', ‘Brave New World', ‘Pride and Prejudice’, ‘Moby Dick', 'War and Peacs', "Hamlet')

# 3. Remove "The Great Gatsby"
# 4. Merge wilh another list of books

# 6. Print the final list of books

Q. What Is a tuple In Python? How Is it defined?

Tuple

A tuple is a data structure in Python that can store mulliple values. The tuple is
Immutable that means its elements cannot be modified after creation. Each item
stored in a tuple is called an element. Tuples can store elements of different data types
including integers, floats, strings etc. Each element in the tuple can be accessed with
reference to Its position in the tuple. This position is called Index. Each element in the
tuple has a unique index. The index of first element is 0 and the index of last element is
length - 1. The value of index is written in brackets with the name of tuple.

Defining a Tuple

A tuple is defined by giving its name and the initiol values for the luple elements.
The values are separated with commas and enclosed within parenthesis ().

The syntax of defining a tuple in Python is as follows:
tup = (value 1, value 2, ... value N)

tup It Indicates the name of the tuple.
value It indicales the values of the tuple separated by comma.
Example

An example of tuple is as follows:
fav = ("Pakistan”, “Mango", "Potato")
print(*My favorite country: ", fav[0])
prnt(*My favorite fruit: *, fav[1])
print("My favorite vegetable: *, fav[2])

The above example defines a tuple fav with three elements. It initially stores the
names of favorile things. It displays the elements individually with a message using print
statement. Each individual element of a tuple Is accessed by specitying its name and
index of the element,
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Q. Describe modular programming in Python.

Modular Programming in Python

Modular programming is o technique used 1o divide a program into smaller,
manogeable ond reusable parfs called modules. This makes the code easier to reaq,
lest and maintain. Modules can be reused in different programs that reduces code
duplication. It also supports teamwork as different developers can work on separale
modules independently.

The main Function

The main function in Python defines where the program starts. It is usually placed
in a block that checks if the script is being run directly or imported as a module.

An example of main function is as follows:

def main():
print("This is the main function.*)

if__name__=="__main__":
main()

Explanation

The example defines main() function. The condition If _name__ =="__main__"
ensures that main() function is executed only when the script Is run direclly. This block
is not executed if the script is imported Into another module. This Is useful in modular
projects where files are reused across different programs.

Create a Python module calculator.py with two functlons. The add (a. b) adds
and returns the sum of two numbers. The subtract (a, b) function returns the
difference between two numbers. Then, write a script named main.py that
Imports calculator module and uses these functions to perform the following:

1. Print the result of adding 15 and 8.
2. Print the result of subtracting 10 from 25.
Make sure to run maln.py script and verify that the oulput Is correct.
# Save the following code in a separate file calculator.py
def add(a, b):
retuma+b
def subtract(a, b):
reluma-b
# Save the following code in a separate file main.py
impen calculator
pnnt{calculator.add(18, 8))
pnnt(calculator.subtract(25, 10))

Note: The above example assumes that both files are saved in the same folder.
When main.py is execuled, it imports calculator.py” and uses its functions.

PROGRAM 2.48

Q. What is object-oriented programming in Python.

Object-Oriented Programming

Object-Oriented Programming (OOP) is o programming technique in which
programs are written on the basis of classes and objects. It is a way of writing ond
organizing code fo make it easier lo manoge and undersiand,
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Class and Objects

An object is a colleclion of dala (atfributes) and funclions (methods). It may
represen! a person, thing or place in the real world. In OOP, dala and all possible

" funclions on dala are grouped together.

A class is a lemplale for crealing objects. If defines the charocteristics and
functions that the objects will have. For example, a class Person can be used to deline
the characteristics such as Name, Address and Phone elc. Il also defines the functions
of a person such as move, lalk, read efc. The class can be used to create difterent
objects such as All, Usman, Abdullah elc. All objects of Person class will have the same
characteristics and functions.

Q. Describe the procedure of defining a class and creating object In Python.

Defining Class
The syntax of delining a class in Python is as follows:

class class_name:

alr = val
class It indicales the keyword that is used o define a class.
class_name Il indicales lhe name of the class.
atr Ilindicales the allribute of the class.
val It indicates the inilial value assigned to the alfribute.

Creating Object
The syntax of crealing an object in Python is as follows:
obj class_name()
ob) It indicoles the name of the object to be created.
class_name Il indicates the name of the class from which the object is created.
fxample

class Test:
n=10
mytest = Test()
print{mytest.n)
Explanation

The above example defines a class Tesl that has an altribule n with a value of
10. It creates an objec! of the class naomed mytest. The statement print(mytest.n)
displays the value of the allribute n which is 10.

Q. What is the use of _init_ method in classes. Give an example.

The _init_ Method

The _init_ melhod is a special buill-in function in Python classes. It is
aulomatically called when an object of the class is created. This method is typically
used fo inifialize the object'’s atlributes and to perform olher necessary operations.
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Example

class Person:
def __init__(self, name, age)
self name = name
self age = age

p = Person(CAI", 21)
prini(p.name)
pnnt(p.age)
Explanation
The above example defines a closs Person as follows:

» Il defines __init_ method in which the first parameter self refers fo the object
being crealed. The other two paramelers are named name and age.

+ Thestatement self.name = name assigns the value of name parameler 10 name
atiribute of the object being created.

« The statement self.age = age assigns the value of age parameter to age
attribute of the object being created.

« The statement p = Person("Ali", 21) creates an object p of class Person with twg
values. Both values are passed to __Init_ method that assigns these values 1
name and age respectively.

« The statement prinl(p.name) displays the value of name altribute of p object.

» The statement prinl(p.age) displays the value of age attribute of p object.

PROGRAM 243  Write a program that creates a class Car. I has three properties named color,
slze and wheels. It defines _init__ method to Initialize its properies with given
values as paramelers. It defines a method describe() that displays the details
of the car.

class Car

def __init__(self, color, size, wheels):
self.color = color
self size = size
self wheels = wheels

defl descnbe(self).
pnnt(fThis car 1s {self color}, {self size} and has {self wheels} wheels ")

mycar = Car(‘red”, "small”®, 4)
yourcar = Car("blue”, "large”, 6)
mycar describe()

yourcar describe()

Explanation
The above example defines a class Car as follows: _
» Itdefines _init__ method in which self refers to the object being created. The

olher three parameters are nomed color, size and wheels.

= The statement self.color = color assigns the value of color parameter 1o color
atiribute of the object!.

» The statement sellsize = size assigns the value of size parameter lo size
atiribute of the objec!.

= The statement self.wheels = wheels assigns the value of wheels parameter to
wheels attribute of the object.
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« The stalemenl mycar = Cor("red”, "small”, 4) creates an object mycar of class
Car. The porameler values are passed lo _ init_ melthod thatl assigns these
values lo color, size and wheels atlribules respeclively.

« The slatemenl yourcar = Car("blue”, "large”, é) creales an object yourcar of
class Car. The parameler values are passed to __init_ method that assigns
these values to color, size and wheels allribule respectively.

« The class defines another melhod describe() that displays the details of the
objec! using a print siatement with [ format slring. The I lefter before double
quoles display the values of object properties using { }. For example, {sell.color}
in the string will be replaced wilh the volue of the color.

Q. What is exception handling in Python? Discuss Try-Except block with
example.

Exception Handling z
Exceptlon handling is @ method lo manage run-time errors that occur during
program execulion. It allows a program o continue running or terminate if an error
occurs instead of crashing. It can also be used to shows user-friendly errer messages.
Seme common exceptions in Python include the following:
« ZleroDivisionError: It occurs when dividing a number by zero.
« ValueError: It occurs when a function recelves an argument of the right type
but inoppropriate value.
« Typekmor: It occurs when an operation is applied to an object of incomrrect type.
« FileNotFoundError: It occurs when a file or direclory is requested bu! does not
exist
Try-Except Blocks
The fry block in Pylhon is used 1o test a block of code for errors and the except
block is used 1o handle errors. The syntax of try-excep! block is as follows:

try:
# Code that may cause an error
excepl ExceptionType:

# Code to handle the error

Example
try.
num = int(inpul("Enler a number: "))
resull = 10/ num
print("Result”, result)

except ZeroDivisionError:
print("You cannot divide by zero')

Explanation
In the obove example:

* The try block contains three statementls. The first stalement inputs a number
and stores it in num. The second statement divides 10 by the input number and
the third statement displays the resull.

= The except block handles an exceplion ZeroDivisionError mal‘ occurs if the user
inpuls 0. It displays an error message.
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Q. What is file handling? Describe the method of opening, reading and
closing file in Python.

File Handling

File handling refers to the process of reading from and wiiting to files in a
program. A file is a collection of related records. A record conlains data about an
entity such as student, employee or producl. A file can be used fo provide input to a
program. It can also be used to store the ouiput of a program permanently.
Opening a File

A file should be opened to accessils contents. A file can be opened using open()
function in Pyihon: The syntax of open() function is as follows:
with open(file_name, mode) as file:

with It is a keyword {hat automatically closes opened file after being used.

fle_name It indicales the file name lo be opened. The full path of the file is
required if the file is not In the current folder.
mode It indicates the mode in which the file will be opened. Some common
modes are as follows:
r It opens file in read-only mode for reading.
w It opens the file for write mode for wriling.
a It opens the file in append mode to add data at Ihe end of file,
file Itindicates the nome of the object that will refer to the opened flle.

l}eadlng a File

The read() function is used to read the contents of a file. The syntax of read()
funclion is as follows:

var = file read()
var It indicates the variable in which the file contents will be stored.
file It indicates the name of the object that will refer 1o the opened file.
Closing a File

The close() function is used to close an opened file. It is a good praciice io close

the files. The file opened using with statement is outomalically closed. The syntax of
close() functlionis as follows:

file close()
file It indicates the nome of the object thal will refer to the opened file.
Example
with open("D W\Test.txt*, “r) as
d =fread()
pnint(d)
Explanation

In the above examples:
= The lile Teslkixt is opened using with stalement. It closes he file after it has been
used.
The variable [ refers to the opened file.
The parameter rindicates thol the file is opened in read mode.

The statement d = f.read() reads file conients and stores them in variable d.
The last statement prints the value of d.

* @ = @

Chapler 2 = Python Programming 97

Q. Describe the method of writing to the file Iin Python.

Writln.g to Files

Pylhon allows to wrile new dala lo the file. A file must be opened in write or
append mode lo wrile dala lo il. The write() function is used 1o wrile dala 1o Ihe file.
This method will overwrite the exisling dalaif the file is opened in wrlte mode, If Ihe file
is opened in append mode, the new dala is added to the end of exisling data in the
lile, The syntax of this function is as follows:

file.write(data)

file Itindicates the name of the object that will refer to the opened file.
dala Ilindicates the dala that will be written fo the file,
Example

with open("Test.txt", "w") as I'
f.write("Python programming”)

Explanation
In the above examples:

+ The file Test.ixt is opened using with statement. It closes the file automatically
after it has been used. L

« The variable I refers to the opened file.

» The parameler w indicates that the file is opened in write mode,

« The lost stalement writes the given lext to the file, If the file contfains any
previous dalq, it will be overwritten,

Q. What is testing? Discuss different types of testing in Python.

Testing

Testing is Ihe process of running the code with various inpuls to check if it works
as expecled. The goal of testing is to find and fix any issues before the code is used in
real-world applicalions. Il ensures the reliability of the code.

Types of Testing

Differenl types of tesling in Pylhon are as follows:

= Unit Testing: It is used lo lest the individual parls of the code such as funclions
or classes. The uniltest module in Python is commonly used for unil testing.

* Integralion Testling: It checks how different parls of the code work togelher,

* Funclional Testing: It validales thal the software works as expecled from the
user's point of view. I focuses on what the system does, not how il does il.

* Regression testing: It ensures thatl new changes or updales to the code do not
break or negatively affect the existing functionalily of soflware. It is commonly
performed alter bug fixes or adding new fealures. If ensures that the previously
working parts of the application still funclion as expecled.

Q. What is debugging? Discuss different debugging options in Python.

Debugging

An error in @ compuler program is known as bug. The process of finding and
removing errors in Ihe program is called debugging. It involves idenlifying the cause of
problems and making Ihe necessary changes.
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Common Debugging Techpiques
The common debugging techniques are as follows:

« Print Statements: The print statements can be used in the code to check the

values of variables at different stages of the code.

« Debugging Tools: Python provides various debugging tools' such as Python
Debugger (pdb). It can be used to step through the code, inspect variables
and understand the flow of execution.

« Emor Messages: The eror message can be read fo locate the source of the
problem in the program. It helps to find and remove bugs.

Exercise Solution

Multiple-Choice Questions (MCQs)

1. An action needed during Python Installation to run from the command line easily:
o) Uncheck "Add Python to PATH" b) Chocse a different IDE
¢) Check "Add Python to PATH® d) Install only the IDE

2. A valid variable name in Python Is:
gj voricblel
c) vericble-nome

3. Output of following plece of code is:

b) lvariable
d) varioble name

cge =25

print(” Age :~, age)

a) Age: 25 b) 25 c) Age d) age
4. The operafor used for exponentiafion in Python is:

c)* b)** c) /! a) /
5. Aloop used o iterate over a collection such as lists is:

o} whie b) for c) do-while d) repeat

p( The range() function:

o) Generctles a sl of numbers b) Creales o sequence of numbers
c) Cciculates the sum of numbers d) Prints a range of numbers
7. A keyword used to define a function in Python:

c) define ) function c) def d) func
8. The Output of he following code Is:

temperature, humidity, wind_speed = 25, 60, 15

prn!|"Hot and humid if temperature > 30 and humidity > 50 else

Waorm and breezy” if temperature == 25 ond wind_speed > 10 else

"Cocl ond dry" if temperature < 20 and humidity < 30 else

"Modergte’)

aj Hot b) Werm c) Cool d) Nothing
9. The operation used lo combine two lists in Python:

o} combine() b) concat|) c)+ d) merge|(]

Answers
1. _c 2_o 3_a ) [ 5 b =& b )
7 _c 8 b . _c
Short Questions

Q.1. Explain the purpose of using comments in Python code

Tre purpose of using comments in Pylhon is 1o make the code easier to understand. They
ore rofes that exsciain the purpese end logic of specific perts of the code. They are especialy
nelpfiul when reviewing, updaling or shering cade wilh olhers.
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Q.2. Describe lhe difference belween Inleger and floal data types In Python. Provide an
example of each.

Aninteger 15 a data lype used to represent whole numbers withou! @ decimal point such
os 25. A float is used to represent numbers thal Include a decimal point such as 34.5. Inlegers
are typically used for counting while floals are used for measurements and precise calculations.
For example, age = 25is an integer, and lemperalure = 346.5 is a floal.

Q.3. Deline operalor precedence and give an example of an expression where operator
precedence affects the result.

Operater precedence in Python refers to the order in which operotors are evoluated in
an expression. Operators with higher precedence are executed before those with lower
precedence. For example, in the expression 10 + 5 * 2, multiplication hos higher precedence
than addition, so 5 * 2 is evalualed first. The result is 10 + 10 = 20,

Q.4. How does the short-hand li-else statement dilfer from the regular lf-else statement?

The short-hand If-else statement in Python is a single-line expression used for simple
conditions whereas the regular if-else slatement spans multiple lines and Is used for more
complex logic. The syntax of shori-hand if-else statement is: value_if_true if condition else
value_if_false. For example: result = "Pass” if score >= 50 else "Fail".In contrast, a regular if-else uses
l?lék structure with indentation and can include multiple statements,

Explaln the use of the range() function In a for loop?

The range|) funclion can be used wilth for loop to give a range of values. This funclion
returns a sequence of numbers. The for loop will execule occording to the number of values
returned by range() function The following example displays counting from 0 to 4:

for n in range(5):
print(n)

Q.4. Explain how default parameters work In Python functions.

The default parametlers in Python refer to the defaull values given to the parameters. The
default volues are used if the function is called withoul possing the values for the parameters.
The default values are given in funclion delinition using = sign such as def greel{name="Guest").

Q.7. Explain why modular programming is useful in Python.

Madular progromming is useful in Python because it allows to break a large program into
smaller ond manageable ports called modules. This makes ihe code easier fo read, test and
mainfain. Modules can be reused in different programs that reduces code duplication. It also
supports teamwork as different developers can work on separate modules independently.

Explain the difference between a class and an object in Python.

A closs in Python is a templale that defines the attributes and funciions of its objects.
Il specifies the data ond behavior of each object created from the class. An object is a real

instance of a class that represents entities like a person or place. For example, Ali and Usman
are objecls of the class Person.

Long Questions

Q.1. Evaluate the following Python expressions

e/3+am 22 7-3)/0°7-4)
04 16)-(2"4)/(63-4) #18/3=6,4%2=16,7-3=4,9"7=63

=22-8/59 #2%4=8
=22-0.13559322 #8/59=0.1356
=21 84440478

Answer: 21.8644



b.(25+3°4%*2-4)/(2°*3+1)-7
= (2543 16-6)/(B+1)-7
=(25+48-6)/9-7
=47/9-7
=7.4444 -7
= 0.4444
Answer: = 0.4444
oL2+4°(5-2))*2/((4**2.7)+10)
a(12+6%3)*2/(16-7 +10) 05-2=34"2=16
=(12+18)**2/19
=30°""2/19
=900/ 19
= 47,3684
Answer: » 47,3684
d.45/(2°*2+3°4)+8°*(7-3)
=45/(4+12)+8°4
=45/16+32
= 28125+ 32
=348125
Answer; 34,8125
Q.2. Translating the following Malhematical Expressions lo Python Synlax
0.15x(3+23)
=15°*(3+2°°2)
b. 6-2x3
=6-2°3
c.7+22
=7+2*2
Q.3. Explain the concept of variables In Python. (See the chapter for answer)

Q.4. Write a Python program that fokes a number as Input and checks whether it Is positive,
negallve, or zero using an li-elil-else statement. (See the chapter for answer)

Q.5. Write a Python program vsing a while loop that prints all the odd numbers between 1 and
Also, countand prinl the fotal number of odd numbers. (See the chapler for answeer)

ha*2=162""3=8
h3°16=48

#2°42=4,3%4=12,7-3=4 .

SHORT QUESTIONS

Deflne compuler program and programmer.

A set of well-defined instructions that can be execuled by a computer o solve a problem
Is called computer program. A compuler program is wrillen in a programming longuage. A
person who knows how lo write computer program correclly is called programmer.

Q.2. Whatls the use of programming language? Give lhree examples of programming
longuages,

The programming languages are used to wrile compuler programs. A programming
languoge defines Ihe rules for wriling the computer programs, A large number of programming
languages are ovailable for writing programs. Three examples of programming languoges are
Java, Python and C++,

Q..
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Whal Is compuler programming?

Compuler programming is The procass of wiiling instructions that 1ell a computer how 1o
perform @ spocific losk. These instruclions are written in o progromming longuage . The
instructions are given o the compuler 1o sxccule, Ine problarm is woived whan the computer
erecules Ihesa instruclions,

Q.4. Whal are Ihe basic steps Involved In wriling o computer program?

The basic steps in wriling a compuler program include wriling code. compiling of
interpreling. execuling the code, and displaying Ine ocutput.
Q.5. Whatls syntax?

A sel of rules for wriling computer programs in o programming longucge is known os
synlox. All progrom statements must be written according 1o the syntaz. The synlor wores as 1he
grammar of a programming language.

Q.s. Do all programming languages use the same syntax?

Mo, eoch language has its own syntox. The programs written in a specific programming
longuage must follow its own syntox.
Q.7. Whatls Python?

Python Is one of the most popular and widely used programming languoges loday. It is o
versatile longuage used In various fields such as web development, dolo analysis ond ortificial
inteligence. Python's simple syntax and clear structure make it an excellent choice for beginners
to learn programming concepts easily.

Q.8. What ls a development environment In Python programming?

A development environment in Pythen is a selup that includes tools to write, run, anc
debug Pythen code. If typically consists of o code editor, Python Interpreter and useful lioraries
or pockages. Setting up the development environment s essenticl before starting to write py1hon
programs.

Q.9. Why s sefting up the Python development environment Important?

Selling up the development environment ensures thal the compuler is ready for
programming In Python. It includes installing Python, selling the PATH and choosuing on IDE. A
properly sel enviranment maokes it easier lo write, lesl and debug prograrms.

Q.10. Can Python be used online without installation?

Yes, Pylhon programs can be wrillen and run using onling services like Replit. It allows users
lo wrle ond run Python code in Ihe browser
Q.11. Define keyword and give three examples.

Keyword has a predefined meoning and purpose in a pregrarmming longuage. The
meoning ond purpose of a keyword is defined by the developer of the language. It con be uvied
for same purposa for which it is defined. Three examples of keywerds are if, for and in.

Q.12. Can the reserved words be used as voriable names m Python?

No. the reserved words cannot be used as variaole names in Python becaouse they have
predefined meanings.

Q.13. What are comments? Where con comments be added in the program?

Comments are the lines of text in the program that are notl executed by Pylncn
interpreter. They are used fo provide explanalions or notes for the code. They aliow other
programmers to understand the code more easily. The commenis con be added anywhere in
the program.

Q.14. How are comments added on single line?

Single-line comments starl with #. Anylhing writien after # on the same line is considered
as comments.

Q.15. How are commenls added on multiple lines in Python?

Mulli-ine comments are added in Python using friple quotes [ or *"). Anything written
belween triple quotes are considered comments

Q.3
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Q.146. Whal Is Ihe diterence between single-line and mulll-line comments in Python?

Single-line comments start with the i1 symbol and aro used 1o comment on nm' line only
Multi-line comments appear en multiplo Ines and are wiillen using lriple quoles [© e |
Q.17. What ls varlable? Why Is It used In programs?

A vanable s a named memory location. i is used lo storo pmc_]mm's inpul dala ang iy
computationalresulls during execulion. The value of variable may change duing the vxoculion
of the program, However, the nome of variable cannol be changod.

Q.18. Wiile any four rules lor decloring varlables in Python.

The fisl character of variable must be a letler or underscore. The blank spaces aro ngy
allowed in voncbia names. The reserved words cannol be used as variable namos. The spogig)
symbols such as % and @ cannot be used os variable name
Q.19. Glve any five examples ol valld varlable names.

income _area tolal_price MAX_SPEED
Q.20. Write down the reasons of the Invalld varlable names 3a ond s8$.

The variable name 3als invalld because it starts with a digit. The varioble name s$ is involig
becaouse It contains the special character $.

Q.21. What happens If a Python varlable name starts with a number?

It @ Python variable name starts with @ number. it will resull in @ syntax error. Variablg
names must begin with a letter [a-z, A-Z) or an underscore | ).
Q.22. How can you difterentiale keyword lrom Idenlilier?

Keyword has a predelined meaning and purpose in a programming language such as if
and for. However, anidenlifier is defined by the user such as variable nome elc
Q.23. What does it mean that Python varlables are case-sensilive?

Il means Ihat! Python freals variable names with differen! cases as dilforent variables, For
exaomple, Var and var are considered Iwo separale variables in Python,

Q.24. Describe three basic data types In Python,

The three basic dala fypes in Pylthon are inleger, floating-point and slnng. The inleger is
used lo store whole numbers. For example, x = 10 stores an inleger value 10 in x. The lloaling-
point is used 1o slore real numbers. For example, y = 3 14 slores a floaling-point value 3.14 iny,
The stingisused lo store text or characters, For oxample, name = "Ali" stores the lext Al in name,
Q.25. Whal is the functlion of the Inpul() funclion In Python?

The input() function in Python is used to accep! inpul from Ihe user during progrom
execution. It inpuls the value from the user vio keyboard ond returmns the enlered value as o
string. The function is normally used wilh a voriable Ihal stores the value enlered by Ihe user.
Q.246. Give an example of using the inpul() lunction In Python.

An example Is: n = inpul("Enter a number. ")

This line shows a message 1o the user to enler a number and slores the given number in
the varniable n. The inpul volue can then be used in the program.

Q.27. What is the purpose of the prini() function in Python?

The pnnt{) funclion in Python is used lo display outpul on the screen. It can display lex! or
the value of the variable on the screen, The print{) funclion adds a newline characler al The end
of the oulpu! by default,

Q.28. Glve an example of using the prini() function in Python.

An exomple is: print("Hello world!")

This ine displays a simple message "Hello worldl” on the screen.

Q.29. What s string concatenation in Python and how does It differ from numerical addition?

String concolenation is the process of joining two or more stnings together lo form a single
stnng. It differs from addition as it does nol perform arithmelic operation bul it combines sirings.
Q.30. How does Python treat Input values by default?

Python freals all input values as slrings by defaull. For example, the inpul value 50 s
considered os 50" ond the input value 3.1 15 considered as "3.1". These stiing values need lo be

converled into infeger and lloal values in order 1o use them in the program properly

Marks!
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Q.31. What ls the purpose ol the lloal() function In Python?
The floal() tunclion converls stiing Inpul into a llooling-point numbaor. It allows the vser 1o
ontor real values and use thom in caleulations,
Exomplo® helght - floal{inpul{"tntor your halght: 7))
@Q.32. When Is It appropilate to use the lloal() tunclion Instead of the Inl() function In Python?
The floal{) funclion should be used whon the Inpul s expecled o be a decimal or
fractional number. I can handle values like 3 14, 0.5, or -2.75 accurolely. In conlrast, the inl{)
funclion should be usad only whaen whole numbers are requirod.
@.33. WhatIs the use ol operalors? List baslc lypes of operators In Python.

Operators are the symbols thal are used to perform dillerent operations on dala. Some
basic lypes of operalors in Python are arithmelic, comparison, logical and assignment operalar,
Q.34, What Is an expression?

An exprassion is a combinalion of conslants, variables and cperators, It returns a single
value when it is executed. The variables and constanls in an expression are calied operands. An
operalof is a symbol thal performs some operalion on operands.

Q.35. Deline arlthmetlic operator and list different arlthmetic operators In Python,

Arithmetlic operator is a symbol tha! performs mathemalicol operations on data. Pylthon
language provides differen! arithmelic operators such as + ., -, *, /, //. ** and %.
Q.346. Whal does the modulus operator (%) do In Pylhon? Glve example.

The modulus operator (%) returns remainder of a division, For example, 5% 4 will return |
Q.37. Whalls the purpose of the Integer divislon operator (//) In Pylhon? Give example.

The integer division operalor (//) returns only the inlegral par! of a division. It discards any
decimal part. For example, 5 // 4 will return 1,

Q.38. How Is exponenliallion performed In Python? Glve example.

Exponentialion in Pylhon is performed using ** operalor. For example, 2** 3 will return 8
that is 2 ralsed lo the power ol 3.

Q.39. Llist six comparison operaltors in Python.

The six comparison operators in Python are ==, |=, >, <, >= and <=, They compare lwo
values and relurn ether True or False
Q.40, Dlfferentiale between assignment operator (=) and equal to operator (==).

The symbol = is an assignment operator thal assigns a value to a variable. The symbol =
is a relational operalor that checks if Iwo values are equal or nol.

Q.41. What are compound assignment operators In Python?

Compound assignmen! operators combine assianmen! operator with the anthmetic
operators. The examples of compound assignment operalors include +=, -=, *= and /=.
Q.42. What are loglcal operalors In python? Give examples.

The logical operators are used to combine mulliple conditions or reverse o condilion.
Pylthon provides three logicaol operators called and perator, or operator and not operator. Some
exomples are (a>50)and(b>50), (x>50)or(y<90) and nol{a>b).

Q.43. Whal Is Ihe use of "and" operator? Glve example.

The and operator is used 1o form a compound condition in which two conditions are
evaluated. The conditions are given using comparison operalors. The compound condition
refurns true if both condilions are true. It returns false if any one condilion is false. An example of
and operalor is (A>10) and (B>10)

Q.44. What Is he use of "or” operalor? Glve example.

The or operalor is used lo form a compound condilion in which two conditions are
evaluated. The condilions are given using comparison operalors. The compound condition
relurns lrue if any condition is lrue. I relurns false If both conditions are false. An example of or
operalor is (A>50) or (B>50).
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Q.45. What Is the use of “nol” operalor?

The not operator is used with single condilion, It Is used 1o reverse the rasull of a condilign,
It resturns true if the condilion is falie ond ralurns false il 1he condilion s lruo. An axamplo of ey
cparator is nol(A==B)

Q.45. Differanilole between comparlion and loglcal operalors,

The comparison operoler compare two values and produce rasull as ruo of falso, Thy
lagienl operalor combing mulliple conditions of reverse o condition, The numbor of comparson
aperalorn is sz ond the number of logical operalors is threo.

Q.47. What Is meant by operator precedence?

The order in which different lypes of operators in an expression are evolualed Is known gy
opurator procedence, Each operalor has its own precedence lavel. If on exprossion conlaing
differant types of operator, the operalors with higher procedence oro evaluolod before thy
operators with lower pracedence.

Q.48. What Is the order of operator precedence In Pylhon for arlthmetlc operations?

Opeorator precedence determines the order in which operations are performod. The order
of precedence of arithmelic operators are **,*, /. /1. %. +, -
Q.47. What are confrol structures In Python?

Control structures are statements used 1o control the flow of execulion In a Pylhon
program. They cre used In programs to moke declsions or repeal actions based on certaln
conditions, The two main types of control structures ore declsion making and looping.

Q.50. Why are control struclures Important In programming?

Control structures allow the programmer to change the flow of execulion. They help In
rmaring decisions or repealing blocks of code efficiently.
Q.51. Describe a condition with an example.

A condition s on ezpression thal is either true or false, A condilion may consist of arithmalic
arpressions, relationcl expressions and logical expressions. An example of a condilion is a > b
thet wall chesck if 1he vaolue of a is greater than b,

Q.52. Write ihree conditional statements and two repelition statementls In Python.

The three conditional stalerments in Python are if, if-else, and il-elif-else. The two repelilion
of looping staternants ara while ond lor.

Q.53. Why do we need conditional stalement?

A conditional staternent s needed 1o make decisions in programming based on a
condiion. It srecules a staterment if the condition is frue and ignore when the condition is false,
for eromple, o conditional stoternent ray display "Pass” if the marks of a studen! ore 33 or more,
Q.54. Write the syntax of -else stalement.

The syntax of on H-else statemant in Pylhon is as follows:

if condition

slatement

elss

slaternent
Q.55. How lf-elil-else Is used to handle multiple condilions?

nhe H-elif-else struclure is used to handle multiple conditions by checking each condition
in sequence until a frue condition is found If a condition is frue, the stalerment following the
condition ik ezeculed. The remaining blocks are skipped. The stalement after else is executed il
all precading conditions are folse,

Q.56. How do If, elif and else statements work logether In Python?

Ihe if statement is used 1o chaeck a condition and execule a block of code if the condilion
15 frue. The elif staternent allows odditionol conditions 1o be checked if the preceding If condition
is falsn. The else slalement s oraculed if oll preceding I ond ellf condilions are false.

Q.57. Differentiale between li-else and li-elif-If statements,

H-else slotement Is used when there are two oplions and only one block of statemenlss
1o be araculed on the basis of condilion, i-elif-f statement is used when there are many oplions
and unly ona Block of stalermaents is 1o be exacuted on Ihe basis of condilion.
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Q.58. Dellne loop shructure. Wilte Iwo uses or advantages of loop,

A typo ol conlrol slruclure thal oxocules a stalomont or sol of smlumunh rapoalodiy s
called loop shiucluro, Loops ara usod 1o o ocula a stlalemon! or numboer ol stalemeonts lor o
spocilied number ol limes. Loops aro usod 1o gol a soquonce of valuos,

Q.59. Wille iwo main lypes of loops In Python,

The two main lypes ol loops In Python are the while loop and the for loop. The while loop
(uns s long as a condition Is lrue whaereas the lor loop iterates for spocilic number of timaes.
Q.40. Why loops are Important In programming longuages? Glve three reasons,

Loops are important In programming languages. firstly, thoy ore used lo repeal a
sratement or sel ol stalerments repealedly withoul wiiling the slatements again and again.
sgcondly, they save limo and efforl. Thirdly, the sizo of the program is reduced using loops.
Q.41. What do you mean by an lteratlon In a loop?

An lleralion relors 1o a single execullon of The loop body. Each lime the loop complolos
its cycle, it Is considered one ileration.

Q.62. Whal Is while loop?

The while loop oxecules one or more slalements as long as the given condition is lruo, It
chocks the condilion befora each lleralion and stops when 1he condition Is falso, It Is uselul
whaoro the numbaor of iterations s nol known In advance,

Q.43. Glve an example of a while loop In Python.
n=|
whilo n <= 3:
prinl{n)
n=n+1
Q.64. What happens il you lorget lo updale the loop varlable In a while loop?

If you forge! lo updale the loop varlable, the condilion may never bocome [alse. As a
resull, the while loop will continue 1o run indelinitely that Is called oninlinite loop. This can causo
the program lo freeze or grash il not stoppad manually,

Q.65. Wilte Ihe basic synlax of a lor loop In Pylhon,
The basle syntax of lor loop in Pylhon is as (ollows:
for varin (valuel, value?, volued. . ):
statement
Q.66, How does a programmer declde lo use a while loop versus a for loop?

The for loop Is used when Ihe number of iteralions is known in advance such as display a
message lor 100 limes. The while loop is used when The number of repelilions depends on a
condilion and Is nol known in advanced.

Q.47. Deline Infinite loop.

Aninfinite loop is a loop in which the ending condilion never bocomas false. Il conlinuos
to repeal the same block ol code endlessly. The loop runs forever unlil the user or system
manually stops the program.

Q.48. Whatls a luncllon?

A funclion is a named block of code Ihal perlorms some aclion. The statements wrilten
in a funclion are executed when it s called by its name. Funclions are the building blocks of
python programs.

Q.49. List any three benelils of using funclions.

Firstly, the functions are easler lo code and modify, Secondly, they are casler to maintain
and debug. Thirdly, They can be reused and reduces programming lime,
Q.70. Whal Is the synlax for delining a lunciion In Python?

A luriclion is defined using the del keyword followed by the funclion name and
parameters,

del Iname (param):

stalement



106 IT Series = Computer Science (iCs )
—=1

Q.71. What is the difference between a function and a module?

A functlion is a reuscble block of code that performs o specific 1ask. A module is a fie thay
can conlfain multiple functions and other code. Functions ore defined inside modules ang con
be reused when imperied.

Q.72. What is a function call?

Funchion call is the statement that invokes a function. A funclion is executed when .,
coled.by its nome. The function nome is followed by necesscry parameters in parenthese; o
there are many parameters, these are separated by commas. The empty parentheses gre Uieq
if no argument is required.

Q.73. How does a function return value?

A function con retum a single value. The keyword retumn is used fo return the value pog,
to the caling function. When retumn statement is executed in the function, the conireis Moy
beck to the caling function along with the retumed value. It 15 a good proctice 1o wirite 4,
returned value in parentnesis °( )" after retum keywerd.

Q.74. What Is a library in Python?

A library is o collection of related modules that confain pre-written code. The code in 4
forary can be used in different progrems. Libraries simplify progremming by providing regdy.i..
use functions for common tfesks such cs mathematicol caolculations ond random numpe.
generation elc.

Q.75. What Is the difference between a module and a library in Python?

A module is o single Python file that contains functions, classes or varicbles. A licreny i o
collection of related modules that conlain pre-written code. The code in @ liBrery can be yseq
in different programs. Lioraries simplify programming by providing ready-to-use functions fo,
commen 1asks such os mathematical calculations and random number generation etc
Q.76. What does the randini() function do In Python? Write its syntax.

The randinl() function is used to genercte g random number wilnin given ronge, Trs
syntax for the randint() function is as follows:

randem.sandint(n!, n2)

Q.77. Write an example fo generale a random number between 5 and 15.

import random

m = random.randint(5, 15)

prnt(m)

Q.78. What is a package In Python?

A pockoge is a way to organize and structure cede by grouping reloted modulss intg
directcries. A package refers to a folder that confgins one or mere Pytnon modules ond o
special fle ncme __Init__ py. This orgonizotion helps to manage and reuse code effectively.
Q.79. How is a package different from a module In Python?

A module is g single Python file containing code like functions or closses. A packegeso |
directory that holds mulfiple related modules.

Q.80. What are built-in data structures in Python? [

8uilt-in data structures are pre-defined formats in Python used to store ond orgonize dsie. |
Common excmples include [ists, fuples and dictioncries. They help to manage ond process daic |
efficiently in progroms. '
Q.81. What s a list in Python?

A listis o doto structure in Python that can store multiple values. The fist is mutable that |
mecns ils elemenis can be creoted, occessed, modified or removed ecsily. Eoch item storedr |
a fist is called an element. Lists con store elements of different data types, including integes. |
floots, strings elc.

Q.82. How does list differ from simple variable?

A list con stere multiple values but o simple variable can store cnly one value. Differe |
types of processing can be opplied on list easly, However, it s difficult to process muitiple vouss
using simple venables.
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Q.83. How is an element accessed in List?

Each element in the list is occessed with reference to its position in the ks, This postion is
called index. The index of first elernent is 0 ond the index of last glement s length — 1. The vaiue
of the index is wnitten in brackets oleng with the nome of list.

Q.84. How a list Is created in Python?

A list con be created by ossigning voiues 1o g variotle using saucre brockels. For exomgle:

my_list=[1,2. 3. 4, §

An emply list can be created gs folcws:

empty_list = (]

Q.85. Write a Python code fo creafe a list of even numbers from 2 o 10 and print .

even=[2 4, 6.8, 10]

print{even)

Q.84. How an element can be Inserted into a lisi? Give an example.

An element can be insered into a list using nzert{) meinosd. For exompls:

test=[1.2 3]

test.insert(1, 10)

print{test)

@.87. What does the index() method do In a list?

The index() method returns the index of the first cccumrence of a specified vaiue in the [5h,
For example:

test=[1,2.3.2]

print{test.ingex(2))

Q.88. What is the purpose ol the append() method In a Python list?

The cppend|) method is used 10 add anitem {o the end of the st. It modifies the crigng
fist by including the new element as the last item,

Exomple: students.append| Hing')

Q.89. How would you add the number 100 to the end of a list and then print the updated list?

test = [10, 20, 20]

test.oppend|100)

print(test)

Q.90. How does the remove() method work in a lisi?
The remove() method removes the first cccurence of an item from the [ist.
Example: student_ncmes.remove( Sara’)

Q.91. How can you combine fwo lists in Python?

The concatenation operation is used 1o combine two or more lists into a single fist. This
operalion con be performed by using concatenation operctor +. An example is as foliows:

odd=[1,3.57.9]

even=[2 4, 6,8, 10]

com = odd + even

print{com)

Q.92. What is list slicing In Python?

The slicing operation is used 1o extract a portion of the list. This cperation does not affect
the criginal list but stores the portion in the new list. an example is as follows:

num = [10, 20, 30, 40, 50, 40, 70, 80, %0, 16Q]

num2 = num|1:5]

print(num?)

Q.93. What is a tuple in Python?

A tuple is o data structure in Python thot con stere multiple values. The tuple is immutgble
that means its elements cannot be modified after creation. Each item stored in @ tuple is cailled
0;‘* element. Tuple can store elements of different data types, including integers, floats. strings
ete.
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Q.94. How does a list ditfer from a tuple in Python?

A fist is @ mulable dato structure that means It can be modified ofter il is crealed. A luple
is an immulable dota structure thal means it cannol be modified afler il is created. Lisls arg
defined using square brackels [] but tuples are defined using parentheses (]. Lists are commonly
used when data needs fo be modified while tuples are preferred to store fixed or constant datq,
Q.95. How do you create a tuple In Python?

You creale a tuple by placing items inside porentheses, separated by commas.

Example: my_tuple = (1, 2, 3, "Hello", 4.5)

Tuples can contain mixed dala types like Infegers. strings, and floals.

Q.74. Can atuple be modified after It Is created? Why or why not?

No. a tuple cannot be modified alterit is crealed because it Is immutable. This means yoy
canno! add. remove or change its items. This mokes tuples useful for storing fixed data.
Q.97. What function Is used to find the length of a tuple?

The Ilen() function can be used to find the lenght of a luple.

Example: len{my_luple) returns the length of the tuple.

Q.98. How does negative Index work In Python?

The negotive index counts from the end of the sequence. For example, -1 refers to the
last item, -2 to the second last, ond so on.

Example: my_tuple[-1) retumns the last element.

Q.99. What Is Object-Orlented Programming (OOP)?

Object-Oriented Programming (OOP) is a technique in which programs are written using
objects. An object is a combination of dalo and funclions thal may represent real-world entities
like a person. place or thing. In OOP, data and all possible functions on dala are grouped
together. Object criented programs ore easier to understond ond modify. Python, C++ and Java
ore popular object-onenied programming languages.

Q.100.How are classes and objects related In OOP?

A class defines the structure and behavior of objects. An object is crealed from a class
ond contains actual values. You can create mulliple objects from the same class with differen|
attributes.

Q.101.How do you define a class in Python?

A class is defined using the class keyword followed by the class nome. The atlribules and
methods are defined inside the class.

Q.102.What Is ihe purpose of the __Init__ method in a class?

The _init__ method initiglizes the object with specific aliributes when it is created, It
assigns values 1o the object’s properties using sell. The example of this method is as follows:

def _inil__(self, color, size, wheels):

self.color = color
Q.103.What Is meani by self In a Python class?

The sell refers fo the cument ocbject of the class. It is used to access variables and methods
within the class. It must be the first parameter in the class methods,
Q.104 How do you creale an objec! from a class?

An object con be crealed by wriling the object nome followed by the assignment
operator ond class name. For example, the following example creates an object of closs Test.

mytest = Test()

Q.105.What is exceplion handling in Python?

Exception handling is a method to manage run-lime errors that occur during program
execution. It allows a program to confinue running or terminale if on error occurs instead of
crashing. It can also be used to shows user-friendly error messages.

Q.106. What Is file handling In Python?

File handling refers fo the process of reading from and writing to files in @ Python program.
Files can be used to provide input 1o o program or store ils oulput permanently. Pylhon provides
built-in functicns like cpen|), read|(), and write() to perform file operations.
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@.107.What funclion Is used to open a file In Python?

The open|) function is used to open a file. If takes the file name and mode such as ', “w",
“q" as arguments. Example: open(‘example.txt”, ") opens a file in read mode.
@.108.Whal does the "r" mode do when opening a file?

The 'r'mode stands for read mode. It is used o open on existing file and read ils contents.
Q.109.What Is ihe purpose of the "w" mode In lile handiing?

The "W’ mode is wrlle mode thal is used to create a new file or overwrite an exisling file.
All previous contents are erased and new dala is written.

Q.110.Why should we use the with statement for lile handiing?

The with statement automatically closes the file after it has been used. It helps fo manage
resources efficienlly and avoids common mistakes like forgelling lo close the file. It is the best
praclice for working with files in Python.

Q.111.How do you read the contents of a file In Python?
The contents of a file can be read using read|) method. An example is as follows:
with open(‘example.ixt”, 'r') as file:
content = file.read|)
Q.112.How do youv append text to a flle In Python?
The tex! con be appended fo a file by opening the file in append ('a") mode and using
the wrile() method. An example is as follows:
with open("example.tx{", "a") as file:
file.write("New line added.\n")
Q.113.How do you write data to afile In Python?
The wrile() method is used to write dala in a file. The file must be opened in in wrle ("w’)
or append ("a’) mode. An example is as follows:
with open("example.txt”, "w") as file:
file.wnle("Hello, WorldI\n")
Q.114.What is pdb In Python?
pdb stands for Pylhon Debugger. It is a buill-in lool used to debug Python programs. It
con be used lo step through the code, inspect variables and understand the flow of execulion.
Q.115.How can error message help In debugging?
An error message provides information about the error and its localion in the code. The
efror message can be used lo locate the source of the problem in the program. It helps to find
and remove bugs.

Q.116.Write Pylhon expression lor the following statements:

a. Ageisfrom 18to 25
(oge >= 18 and age <= 25)
b. Temperature Is less than 40.0 and greater than 25.0
(temperature < 40.0 and temperalure > 25.0)
c. Yearis divisible by 4
(year%d ==0)
d. SpeedIs nol greater than 80
not (speed > 80)
e. Ylsgreaterthan x and less than z
[y>xaondy<z)
.  WiIs elther equal to é or not greater than 3
((w == 6) or not (w > 3))
g. scorels between 50 and 40 Inclusive
(score >= 50 and score <= 40)
h. pand q are less than zero
[P<0andqg<0)
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Q.117.Determine the output of the following code:

—

a x=7 b. num=10 T
y=3 num *=
print(x //y, "and”, x % y) print{num)
Ans: 2 ond | Ans: 50
c. x=4°5//2+9 d. name ="Ali"
print{x) print{"Hello, " + name + "|")
Ans: 19 Ans: Hello, Alil
e. n=10 t v=2
n%=2 y=3
n+=5 zZ=(x+5)//(y+5)
prnt(n) print(x +y + z)
Ans: 5 Ans: 5
g a=10 h. a=10
b=3 b=3
print{a,"//'. b, "=", a // b) print{o,"%", b,"=", a % b)
Ans: 10//3=3 print{a, "**", b, "=", @ ** b)
Ans: 10%3=1
10** 3 =1000
. x=0 J. chl="A"
y=35 ch2="¢
z2=4 chl =ch2
x=y+1*2 ch2 =chl
print(x) print(chl, ch2)
Ans: 13 Ans:B B
k. temperature=15 . a=5
if temperature > 30. fa%2==0;
print{"It's @ hot day”) print("Even”)
else: else:
print{’It's not a hot day”) print{("Odd")
Ans: It's not a hot day Ans:Odd
m. f2%3>=1: n p=2l
print("Great”) q=4
else: fp%hqg==4:
print("Bad") x=0
Ans: Greol else:
. x=1
prnt("x =", x)
Ans: x =1
o. k=0 p. n=1
while k <= 4: while n <= 3:
prini{"ok”, end="") print("Pakistan®)
k=k+] n=n+1
Ans: Ans: Pakisian
ok ok ok ok ok Pakistan
Pakistan
q. x=3 r. a=]|
while x< 9: whilea % 3> 0:
print("x is", x) a+=4
x+=2 print(a, "X’
Ans: xis3 Ans:
xis 5 S5x
xis7 9x
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@.118.Delermine the oulput of Ihe following code:

foriinrange(4):
print{"Hello”, end="")
Ans: Hello Hello Hello Hello

(T num = 10 b. x=3
num +=5 y=17
num -= 2 prind(x //y. y 11 %, y % x)
num*=3 Ans: 052
print(num)
Ans: 3%
c. baose = 2 d. numl =14
exponent =3 num2 =4
resull = base ** exponent result = num1 % num?2
prini (result) prini{result)
‘ Ans: 8 Ans: 2
e. x=13 1. n = 500
y= 3 a=n% 100
print(x //y.y Il x. xR y) b=n//10
Ans: 401 n=n%10
pnnt(n, b, a)
Ans: 0500
g. a=1 h. p=10
b=6 Q=3
fa+b<7: ifp%q==3:
print(a) r=0
else: else:
print(b) =1
Ans: 6 print{r]  Ans: |
1. x=5 ). a=35
y=5 b=0
z=10 ifaorb: \
fx==yandy<z print(‘if part”)
prinl{"Condition met”) else:
else: print("else part”)
print("Condilion nol met”) Ans: if part
Ans: Condition met
k. x=125 . grade = 100
fx%7+3==17: if grade > 60 and grade < 100:
print("Correct”) print("Pass”)
else: else:
print(“Incomrect”) print("Fail’)
Ans: Incorrect Ans: Fail
m  j=2 n. foriinrange(l, 6, 2):
foriinrange(l. 4): print{i. end="*")
print(l, ), end="") Ans: 1°3*5"
Ans: 122232
o. foriinronge(2, 8, 2): P. foriinrange(5, 1, -1):
print(i, end=",") print(i. end="")
Ans: 2, 4, 6, Ans: 5432
q. r.

forilnrange(0, 10, 2):
print(i)

Xoa2apnOP

ns:
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Q.119.Determine ihe oulput of Ihe following code:

a. O b. myllst = [1, 2, 3] |
for i in range(3): :c?kllilcn myList(1] = 4;
print("Pakistan’) Pakistan print{myList)
Pakistan Ans: (1,4, 3]
c. d. sum =0 -
for iinrange(2. 5): Ans: foriinrangel(l, &)
pnnt(i) sum += |
print(sum)
Ans: 15
e. : L -—; T
for num in range(4): a\“" for | in range(3): S
print(num) 1 for | inrange|(2): 01
else: 2 print(i, j) | 10
print{"Done”) 3 1
Dono 20
21
g. foriinrange(l, 14): h, itemms = (10, 20, 30)
ifi%2==0: Ilems[0] = 100
print(l, end="") print(items)
Ans:2468101214 Ans: (100, 20, 30)
L ch_list = ['a". 'b, ¢ 'd] ). my _list = [10, 20, 30, 40, 50]
ch_list.aoppend|'e’) print{my_list{-1))
print[my_list) Ans: 50
Ans: [a', D, c’. 'd', ‘']
k. I
my_list = (1,2, 3. 4, 5) my_list = ['@’, 'b’, 'c']
print{len(my_is1)) my_list.insert(1, 'd’)
Ans: 5 print(my_list)
Ans: [0, 'd, b, 'c)

Q.120.Find errors In the lollowing code:

ifm>= 10,
print["Good’);

1. m == 7 isincorrec!. The assignment operator should be wrillen as = instead of ==,
2. The comma al the end of if stalement must be replaced with colon.
3 The semicolon at the end of the last line must be removed.

if (7#10
print{"hello”)

else
prints|["‘welcome")

1. The symbol # must be replaced with |=,

2. There must be a colon after else.

3. The prnints must be replqced with print.

For xinrang(50, 0, -1):
print(x):

l. The keyword For should be wrilten in lowercase as for.
2. The function rang must be replaced with range.
3. The colon of the end of the lasf line must be removed.
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& , k=l
" whilo(k <= 5);

kwko+ |
print('k" k)

1. The semicolon aller the condition whila(k <= 5); mus! be replaced with colon,
2. The braces { ) must be romoved as Python uses iIndentalion o define code blocks.
3. Thera should be a comma or + between 'k’ and K In the las! lino,

0. k<n |5;

whilo k <w= 10:
print("k" k)
k+= |
1. The symbol <= in the firs! line must be roploced with = 1o Initialize the vorlable k.
2. The condilion k<==10 in Ihe second line musl be wrillen as k<=0,
3. There should be a comma or + belween 'k’ and k in prin().

Multiple Choice Questions

1. Which ol the lollowing llelds Is NOT commonly assoclaled with Python?
g}ob developmenl b. Data analysis
Hardware circull design d. Adilicial Inteligence
2. Python s used In varlous flelds such as web developmenl, data analysis and Al that

shows Its:
a. Rigidity b. Exclusivily c. Complexity d.’(ersohmy
3. Is the process ol crealing a set of Instructions for a computer to perform a task,
rogramming b. Debugging c. Complling d Executing

4. Which of the following Is NOT a part of crealing a compuler program?
a. Writing code b. Compiling/Interpreling code
c. Executing code rinting code
5. Which of the lollowing Is the first basic step Involved In wriling a program?
o, Execule b Cutput
rilte code d. Compile/Inlerprel
. reflers fo the process ol preparing a computer fo wrlle, run and debug Python
programs.
sDavelopmen! environmeni b Software compilalion
c. Code debugging d. System administration
7. Which of the following Is NOT valid Python syntax?
a. prinl{'text’) b prinl("ext)
rint fex! d. print{“text™)
8. Whal Is missing In the lollowing statement: prini("Edhl Foundation)?
a. Opening quote b. Closing parenthesis
losing quole d. Comma
9. Which of the following Is a valld print statemep! In Python?
a. print{Hello) “print{"Hello")
c. printf "Hello" d. prinl{Hello)
10, What Is the output ol: prini("Hello")?
ello b. "Hello" c. print{Hello) d. Error
1. :Tgh of Ihe lollowing charactlers are used lo enclose stiing values In Python?
uoles b. Parentheses only

c. Square brackels d. Angle brackets
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Which sictement comrectly crectes a string variable?
12 The text in quotes inside print(THedo Word) s colled o = o e =True b, tem =23
et (<] ::,"'l:‘-'l:" c. tem=l4s wm.-s*-‘k
. Wving < Commer 34 mhdmrmunmuvmmwu\wr
13, of the folowing i3 used io espicin or cocument code in ¢ Python program? o reger B. String wOecimal d. Boolean
/oricoies S. Looes ¢ Commen's T Fnctors 35. Which tunction is used in to get input trom the user?
4 mdmmmhmnonmcﬂ?;’.”cmm&sw? a. read|) nout|) <. get) d.scan|)
s/ o <- r= c”® 3&. What type of volue does Inpul{) retum by T
15. Which of the following Is ¢ valid comment? o neger g
o — This & 0 comment W/-..; s o commmoet o Rocacn d foatng pont
o J] Trt s o ot 2 /TRt s o oormemant o) 37. H you write input{"Enter your age: ) and 5. what type Is the resull?
~poar Atrng
14. MGQMCM crected in Python? zzﬁfi.ﬁ_ a F';\s:ﬂ_g pont
I PP INGERET =2 & Heennitins S . 38. Which function is used to display output in Python?
,.:.rv; tnpie Quotes (T or O LIng ¥oM TClemens a. echo|) nnt() c. show() d dsplay|)
17. Whmem'comm:mbeoddedhhf”wﬂ_ P'W' 39. The process of joining two strings in Python Is called:
= Top of fre progrom S BFoT oithe orog o c. Agdition b. Multiplicotion
C. Micde of the progiom ‘l-/‘-/’,:" here oCé;:::‘e"‘:‘ on d. Subtraction
18. What hoppens 1o comments during program ution? 40. The or used for string concatenation in Python Is:
o. —'r(:(rw‘. rrrtan ey ore grored b. - c.* a.J/
<. Trey couse e C. They Decome yoricoies 4]. What is the purpose of the + operator in this statement: print("Hello, " + name + "1%)?
17. A stgroge contciner in compuler memory that can hoid chonging values is colled: C. Repects stnngs BLOins strings
fornee o. Coic tyoe £ Forometes 4 Orosoor . C. Muitipfies strings : d. Compores sinng lengths
20. What can you do with ¢ vericbie in Python? 42. Which of the tollowlng comectly prints both text and a variable?
A Stere Aot = ;G-vg,l". Lo oo 2 Momouce coto V,{-. p""'"Aga 5 - Cgﬂj 4 pr‘nf('-\ge (1 3 Oge)
Z1. in Python, voricble ncmes con siart with o c. print[Age 5"+, oge) d. echo("Age 5. oge)
a. g cA"‘cf or ungencore 43. How shovuid you hke an integer Input from the user In Python? i
C. Sp=cdl symboi a. Spoce :{g;ef Is-‘f::_"::.a:[:m'.e' cgef N b.cge = mlpul[ Enter age: )
22. ‘Winich of the fcllowing isa v varictle nome in _ge—r"-'."':..'.l tnter cge: 7)) d. input{int{cge))
a. 15t uor g ¢ vornoa 44, Which of the following funclions converts Input to a flooting-point value?
’#Hcl:ryﬂbolcmheused lhebeqhﬂbmofo?ﬁfmvuhbie nome? a. toFoat|() b str() oat() d. convert()
’ 4.5 45. A symbol that performs operations on variables and values is called:
as " ’ nction b. Keyword
24. Winich of the lollowing is NOT o void variable ncm:."/ - Vgﬁe,c,c. d &S:;ssr‘_on
= myfior . My¥ar Zver VS 45. A combination of variables, operators and values that produces a result Is called:
25. Which of the following is NOT o_kmofd in Python? . b’( a. Furction b. Statement
Q. for B. e < s c. Condition O Expression
26. How cre "Num'’ and ‘nunv trecfed In o Python program? 47. Which of the following Is NOT an crithmetic operator In Python?
S. Some voricoie ierent vorigoies .- b.+ [ €=
c. Irvoia vorooie romes G. hone 48. The operator used to calculate the remainder of a division In Python Is:
27. Which of the following dota types s used to store numbers in Python? a. “Imuitipfication) “V (division)
o. flooting pont b. String rrteger C.=cTenn ¢% (modulus) d. - (subtraction)
22. Whct is the dota type of the variable price = 19.777 4%. The modulus operator In Python is:
o d-oﬁgy .-a-r-o—; point a. + o= c. W
or 3ng d. Bocleon 50. The result of the expression 10.%: 3:
29, et ofthe folowing e 0 Socling polet vargile? 0.125 T c.s d. 4
cocore =25 ‘core =25 51. The // operator in Python represents:
C. score = fioor c.score=85 o. Exponentiation b. Modulus
20. Which of the I"oib-ving is an Integer variable? i locr division d. Logical AND
a.lemn=225 = D.5_froring = "Foise 52. Floor division is also called:
student_count = 100 d. messcge = -ft.e a. True division vlnteger division
31. fhat Is the data type of the varicble that ﬂo:es c: person’s nome? c. Modulus civision d. Floating-point division
f eoer b. Fioofing pont 53. esult of the expression 10 // 3 in Python Is: .
g d. Booieon %33 b. 10 c.0 @3
22. Which dota type is used to represent True or False values? )
0. Crorocter ©. Integer c. Rcoting point e/;::'f;-c-w |



|
IT Seres = Computer Science (ICs n) |

114 —_—
54 The resu® of the expression 3 // 5 in Python is: vo/
c 125 b.5 a.
55. The dcta type of the result the expression 10/ 3 In Python Is:
a. nteger Foat c. Boolean d. Sting
5. Thc rcM ofd5/4in Mhon is:
.1 ;/1/ 5 d.12
57. ‘I‘he re:ul of7/4in Pymon is: ://
a 27 b.2 75 d. 1
53 What is the result of 45 // 47
a 10 1 11.25 d. 12
59. Which cperctor is used for exponentiation in Pyihocn‘X
a power(] o< o) d.A
40. How do you calicuicte the square of a number in Python?
- b.5A2 c.5%2 d. 5>>2
41. The resuft ol the expression 10 ** 3 in Python is:
S .13 c.10 w1000
42. How many comparison operators does Python pro;lcj/g?
S 4 B.5 ° d.7
63. Which of the following is no| o eomparison operator in Python?
== C.>= g(é'
&4 The resul of a comparison operohon in Python is always a:
C. §ijing voiue b. Floating-point vaolues
ﬁ" 2on volive Q. Integers
. Which operu!or checks if two values are NOT equal?
= b. =l Cc.== vd,k:’)
. The result of the expression 5 != 3 in Python Is:
Tue b. Folse c. 5 d. Emor
&7. The result of the expression 5 < 3 in Python Is:
o True 5 Faise c.5 d. Error
48. Which operctor is used to check for equality In Py‘lhnn"
c.= - d, ===
9. Which I is used as the assignment operator In I'ythorl"
<, == c.= d.=>
70. To add number to sum, you write:
Um += number b. sum = sum + number
c. number = sum + number d.Bothaondb
71. i @ =10, what will be the value of a after execuling the code a += 57
as b. 10 15 d. 20
72. Ha =10, whot will be the value of o after executing the code a -= 57
a. 15 c. 10 d.0
73. H a =10, what will be the value of a afier executing the code a *= 57
c.5 50 c 15 d.10
74. If 0 =30, what will be the value of a after executing the code a .!—
b.20 c.5 d. 10
75. Hae=10and b = 5, what will be the value of a ofter execuling a **= b?
a. 50 b. 100 \&- 100000 d.2
76. In Python, multiple conditions or expressions can be joined by using:
Q. Afihmetic cperators b. Compcnson operators
v.’d:gcc' cperaters d. Bitwise operators
77. Which of the following is NOT a logical operator in Python?
a.and b.or c.and ¢l. xor
78. How many logical operators are there in Python?
a2 b.3 c.4 a. s
79. Which of the following is a logical and operator in I'ython‘?
a. b. && c,,cnd d.d. ||
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8l.
82.

85.

8é.

87.
8s.
89.

90.

91.
92.
93.
94.
95.

76.

97.

98.

99.

. Which of the following Is a loglcal OR operalor In Python?
a & b. || Q,or
Which of the following Is a loglcal NOT operator In Python?
o.! ol o,

d. |

d =

Which loglcaol operator In ylhon relurns True only if all conditions are True?

a.or D/and c. nol

Qor b. and c, no!

. Which logical operator Is used to reverse the resull of a condilion?

Q. or b. and \C. nol

Assume x =3 and y = 4, Which ol the lollowing Is true?

a.x<4andy<4 B.x<dory<d

c.x>4andy>4 dx>4o0ry>4

The order In which operations are performed In an expression Is called:

a Operator grouping b. Expression priority
,Operalor precedence d. Execulion pattern

Which of the following Is a valld expression In Python?

d. xor

iy thich loglcal operator in Python relurns True if at least one condition Is True?

d. xor

d, xor

d. result =

d.og>

a.3+6=s ~-b/s=3+5 c. while = 10

Which symbol Is used in Python to control the order of operations In expresslons?
a.(} (] A

Which operator has the highest precedence In Python?

a- [mulliplication) b. + (addition)

c. () [parentheses) - (subtraction)

Which of the following operations comes after parentheses In operator precedence?

b Exponentiation (**)
d. Sublraction (-)

a. Addilion [+)
c. Modulus (%)
Which has lower precedence In Python?

a. Multiplication b. Division c. Modulus
The expression 2 * 3 ** 2 evalugles to:

a. 36 b.18 c: 12

What Is the resuli of evalualing2 +2** 3 /27

a5 b.3 c.4.0

In the expression 5 + 2 * 3, which operalion Is performed first?
Q. 5+2 B.2°3 c.5%2
What is the output of the following Python statement: print(14 + 10 // 4 - 2)7
a.4 b. 12 c.14
Declision making and looping are types of: .

a. Input methods b. Funclions

g, Control structures d. Dala types

Which of the following Is NOT a control structure In Python?
a. if-else b. for loop c. while loop
Which control structure Is used to make decislons in a program?

d.5*3

d. 15

d print

a. forloop 5 (f statement

c. while loop d. function call

Which ol the following statements Is used to write a single-alternative decision struclure
In Python?

a. if-elif-else . if c. if-else

d. if-call

statement tests a condition and execules one block of code If condition Is

frue and another block If it's false.

a.if b. if-else c. lest-jump

d.if-call

101.Which is the best option for making decisions based on multiple conditions In Python?

a. if b. if-else c. il-elif-else

d. for

102.In Python, which keyword Is used to check additional condilions If previous conditions

are lalse?

o elif

b. else if c. lhen

d. for
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N i e 120.A block of code that can be reused to perform a specific task Is called:

a.if {num % 14 ==0) b. if (num % 15 == 0)

=L | a. Funclion b. Variable c. st d. Constant
/M (num S 16==0) d: t{rum % 17.==0) | 121.A set of related functions grouped together Is called a:
104.1 p=21, which statement wlll be true? | o. Module b. Library c. Loop d. Pockoge
0. if[p%2==0) : !f[pM:OI 122. The keyword used to define a function In Python Is:
c. if{pSed==0) d. if{p%5==0) a. def b. function c. define d. func
VI WHOL WK B IR OUfp YR O SoRcwnG comt 123. What Is the correct syntax for defining a Python function?
sl a. function name|): b. def nome|():
Ilm>=§3_ ) c. def namel) d. define nome|():
print("Pass’) - 124.What are the values passed Into a function called?
ola: \(Fai) e ' a. Retums b Parameters c. Conditions d. Vorigoles
A . E rameters In Python funclion definitions always appear within:
@, Fol befass oo 9. Folfest 125'c':c'Scwc:na' brccz-'ts (m S - Pgemazses ()
106.What will be the outpu! of following code? ¢. Curly braces ({)) d. Quolation marks (™)
m=0 126. A funclion Is execuled when it Is:
n=5 o. defined b. prototyped c. declared d. ccled
fm%n> 1. _ 127.What is the correct syntax for calling a funclion named greet?
print("Success’) ' a. greet{) b. greel() c. ccll.greet d. greet[]
else: ! 128.How many values can be passed to the function?
print("Looser”) & | 0. One b. two c. Three d. Many
Q. Success &)/ Looser c. "Success" d. "Looser" ‘ 129. In Python, a function can typlcally return:
107.Which.control structure In Python Is used to repeat a block of code multiple times? a. One value b. Two values
oop b. Conditional c. Sequential d. None I c. Three values d. Many values
108.Which of the following are types of loops In Python? ,f 130. The keyword used to specify the value returned by a tunction In Python is:
a for b. while c. do-while d.gondb | a. return b. call c. output d. ext
107.A single execution of a loop's code block Is called a(n): -~ 131.Which feature allows a function to use a predefined value when a parameter s missed
0. Sprinting b. Duration c. lteration \gﬂes!ing during a function call?
110.Which type ol loop executes lts block of code as long as its condition remains true? 0. Required parameters b. Retumn values
a. forloop b. while loop ? c. Default parameters d. Keywerd parameters
c. if-else statement d. function call . 132.A pre-built toolkit of reusable code in Python is called:
111.In a while loop, when Is the conditlon evaluated? y 5 a. Library b. List . Keywords d. None
a. Only at the start b. Before each iteration ; ; 133.Which keyword Is used to Include a library in Python?
c. After each iteration d. Only at the end a.include b. load c. import d. use
112.Which of these Is a comrecl while loop syntax In Python? 134.Python's "math” and "random" are examples of:
a while (condition) { code } b. while condition: code a. Variables b. Data types
c. while condition then code d. while: if condition code c. Libraries d. Operactors
113.Which loop Is best for lierating through a list of Items? ' 135.The lunction to generate random numbers In Python Is:
o. while b. for c.it-else d. do-while a.range|) b. randint|() c.len() d. eval
114.Which functlon In python Is used to genecrate a sequence of numbers? ; 136. Which library would you use to generate a random Integer?
o range() 2. 'en() c. randint() d. eval() I a.random b. math c. rondomize d.rand
115.The funclion range(5) in ?ython refurns a sequence of: j 137.Which of the following Is a standard Python library for working with dates and times?
a.1,2,3.4,5 b.0.1,23.45 _ 0. datetime b. calendor c. timecheck d. clock
c.1,234 d.0.1,2.3. 4 [ 138.What does “datetime.datetime.now()" return?
114. Which of the following cormectly generates a sequence of 0, 1, 2, 37 a. Only the dale b. Cnly the time
a.range(0, 3) b. range|(0, 4) c.range(3) d.range($) | c. Current date and time d. Random timestemp
117.Which of the following refers fo a particular format or method for organizing and storing | '139.How do you access the current time using the “datetime® library?
data? a. now.dafetime|) b. datetime.now/()
a. Function b. Data structure ’ c. datetime.datetime.now|) d. date.tims.now()
c. Module d. Statement 140.Which of the following Is NOT a valid way to Import and use a library function in
118.Which of the following Is a bulit-In data structure In Python? , Python?
o. print b. List c. File d.Import | a. import random b. import datetime
119.Modules and bulii-In data structures are Included In: _ c. import statistics. mean d. import statistics
a. Python Interpreter b. User-defined files 141.A directory contalning related modules is called:
c. Python standard library d. Operating system 0. Function b. Package

| c. Data iypes d. Application
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153.What does fruls{- 1] return for the st fruils = [‘Ilnngo' “Appie”. “Sananga]?

O s ©. "Appie” c. 8ononga™- d. Bror
‘Imu‘lhp 4520 5 25 1 3] uhduidl.hsextn’

d.2
155.Mdﬂmebhﬁmsﬂmckﬂmmdhw’
O. OpECrs L.1gno C. sort(} d. spi|]

155.Which of the Icliowing is used !o odd o ncw dem lo the end of a list in Python?

o opoenda | 2 ooc, C. nsert(] d. exteng|)
157_Which of the following con be used to odd 5 to the end of list1?

o =1 .ooa5) = ‘l.oppend!s)

C. 51 cocdiosHS) l.oddEnd|(S)
ISBWhtndﬂu!ﬂoﬂi\gmMumﬁﬂucmmedaniemﬁomoﬁnh

Python?

a. deiete|) o.remove]] . popi]j d. discord||
157.How do you rmeMkamﬂanudem_m?

C. stucers_nomes.deieie[Sarg) . stucent_nomes.cop(Sarg’)

c. studert_nomesremove[Sorgd’] d. studen!_names.discord[Sorg’)
160.Which of the following methods sorts g lisf in ascending order in Python?

a. sort!} b. orger|| C. aronge() g. scried|)
161.Which operction exiracts a specific perfion such as #ems from index 2 to 5) of a list in

Python?

C. moexng Appending €. Sicing d. Serting

162_Which opadonsuudfocorrhnehnoiﬂ:h?yfhon"

0.~ c.= d.

(e

-
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143.which of the following statements is comrect for list concatenation?

a. ist! odd|ist2) D. fstl .cppend|ist2)

c. st +ist2 d. istl.concaot(ist2)
144 How do you slice g list fo get iflems from index 1 1o 37

o. ist[1:3] b. list[1:4]

c. stf0:3] d. ist.sice(1, 3)
165.What does numbers[1:4] return for numbers = [1, 2, 3, 4, 5]7

c.{2. 3. 4] b [1.2 3] c.[2 3.4, 5) d.[1.23. 4]
146.Which Python data structure is immutable?

a. st b. Dictionary c. Tupie d. Set
147.How is a tuple created in Python? :

o. Usng curty broces () D. Using square brackets []

c. Usng porentheses () d. Using ongle brackats <
148.Which of the following Is a correct way lo create a tuple in Python?

c. my_tupie =[1, 2, 3] b. my_tupie ={(1, 2, 3}

c. my_tupile =(1, 2 3) d. my_fugle =<1, 2, 3>
149.How Is the second element of o tuple accessed?

c. tupie(2] b. tuple(l)

c. tupie[l] d. tuple.get(2)

70.What is the output ol'my_luphp]l my_tuple =(1, 2, 3, "Hello", 4.5)7

c.3 C. Hello d. Emor
171.Which of the following operuﬂons cannct be performed on a Python tuple?

Q. indexing D. Slicing

c. Modifying an item d. Gefting length
172 What does my_tuple[-1] return?

o. Lost element b. First element

c. Midcie element d. Eror
173.Given a tuple my_tuple = (10, 20, 30), what does my_tuple[-1] return?

c. 10 .20 c.30 d. IndexEmror
174.Which function returns the number of items in a tuple?

a. count() b. len|) c. length() d. size()
175.What does len((1. 2, 3, "Hello", 4.5)) return?

c. 4 b.5 c.é d3

176.Which programming approach specifically focuses on dividing a program into
reusable, independent components?

a. Moduicr Programming b. Looping

c. Precedural Programming d. Object-Onented Programming
177.What is the file extension of Python modules?

Q. jova b. py c. .txt d..med
178.A programming technique in which programs are written based on objects is called:

a. Procedural programming b. Opject-criented programming

c. Linegr programming d. Cbject-Criented Procedure

179.00P stands for:

a. Opject-Oriented Programming
b. Object-Crganzed Programming
c. Crly-Oriented Python
d. Logicgal pregramming
180.The blueprint or templiate used to crecte objects with specific attribules and behaviors

in OOP is cclled:

o. Metnod b. Ogject c. Class d. Module
181.Which keyword is used to define a class in Python?

Q. define b. cbject c. class d. fempicte
182.Which of the following Is the correct way to define a class in Python?

0. Class ToyCor: b. class ToyCar()

¢c. class ToyCar: d. def ToyCor:
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183.Which of the following Is used to access an atfribute of an objeci?
Q. object(otiribute) _ b. object->atlribule
c. objecl.allrbute - d.object.allnbute
184.How would you define a color atfribute for an object ol a ToyCar class?
a. coler="" b. self.coler = color
c. ToyCar.color = color d. def color(seli)
185.What Is the term for functions defined Inside a class?

d. Instance

a. Method b. Aclion c. Process
1846.Which method Is automalically called when a new object of a class Is created?

a. describe|) b. _inil__() c. main() d. create|)
187.Which of Ihe following relers the object of the class within its methods?

a. this b.cls c. self d. init
188.What does exceplion handling help achleve in Python programs?

a. Code reuse b. Fix syntox errors

c. Handle runtime errors d. Slow down execution
189.Which block Is used to lest a plece of code for errors In Python?

a. tesi b. catch c. try d. check
190.Which block Is used to handle the error In Python?

a. except b. error c.else d. hondle
191.Which exception Is ralsed when dividing a number by zero In Python?

Q. ValueError b. TypeError

c. ZercDivisiongmor d. ArithmelicErmror
192.Which function Is used to open a file in Python?

a. file() b. open|() c.read|) d. load|)
193.Before a file can be used by a program, it must be.

Q. Formaotted b. Encrypted c. Closed d. Opened
194. Which method is used to read the entire contents of afile?

a. readall() b. readline() c.read() d. readfile()
195.What Is the correct mode to open a file for reading?

a.'r b. 'w" o d. "'

196.What happens when you open a file In "w" mode?
a. It appends data b. It reads the file
c. It overwrites the file d. It deletes Ihe file
197.The slatement in Python automatically closes the file after the Indented block
ol code executes.
c. open b. if c. wilh d. def
198.When a file Is opened In this mode, any new datfa will overwrile the exisling content.
a. append mode b. Output mode
c. Write mode d. Read-only mode
199.Which method Is used to write data into a file in Python?

a. writeline() b. prini()
c. write() d. pul()

200.When a file Is opened In this mode, data will be written at the end of the file's existing
contents.

a. oppend mode b. Outpul mede
c. Backup mode d. Read-only mode
201.Which Python module Is commonly used for unit testing?
a. pylest b. unittest
c. debugger d. testpy
202.Which type of testing ensures that new changes do not break existing functionality?
a. Unit Testing b. Regression Tesling
c. Speed Testing d. Performance Tesling
203.Which debugging tool Is buill into Pylhon?
a. gdb b. pdb

c. ]db d. rdb
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204.Which lype ol tesling checks Individual components of the code such as funclions or
classes in Isolation?
o. Integration Tesling b. Regression Testing
c. Unit Testing d. Functional Tesling
205.Which testing type checks the software from the user's perspeclive?
a. Integration Tesling b. Debug Testing
c. Unit Testing d. Functional Tesling
206.Which of the following Is not a type ol testing?
o. Regression Testing b. Print Testing
c. Unit Tesling d. Functiongol Testing
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