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Control Structures in Python
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By the eu’qli'_p_i@”t s chapter, you will be able to:

® Implement control structures such as decision-making statements and loops in
Python, :

®  Work with Python modules, functions. and built-in data structures like lists,

® Apply modular programming techniques and object-oriented programming
concepts in Python.

® Handle exceptions, perform file Operations, and apply testing and debugging
techniques in Python.

Long Questions prepared in the light of new Examinatio
(Knowledge, Understanding, Application,

// Introduction

Q. Describe the importarice of cantrol strcturs.,
Ans: In programming '|ﬂxéﬂi ﬁﬁ-fﬁeiéﬁ to control the flow of our program based on
different cpnﬁhL[hs?]D# fepeat certain actions multiple times. This is where control
structures coibie into play.
Importance of Control structures:

Control structures are essential because they help us manage the decision-making
process and the repetition of tasks in our programs. There are two main types of control
structures, Decision making and Looping:

4.1 Decision Making

Q.1. Define decision making? Named the type of decision statements used in
python?
8:

Decision making in programming allows the program to choose different actions
based on conditions. This is similar to how we make decisions in real life.
Example: If you try to quit an application (mobile app].__E_?I}tj:__rf.‘&_'s;;ﬂ'gf{ﬁﬁik button

application ask; A RV o \o=""

Do you want to quit': Yes on N&2, ~ \[\ \WALY S
This shows the decision-making, §tri¢ture followed by the software.
Condition: RR\RARL RS
Conditio_n[}ggf.gﬂ{.ﬁ;&br'ﬂsﬁia'n" contain operands with relational operators or logical
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opemmrs or a combination of both which give results in bool (:g @tme or

either false. All decision making statcments bﬁt@i\ﬂmﬁq

Types of Decision statements: A0)

e if statement “\E\ \3 ‘\g\j

° if else statement

CI 2 Define I§ its syntax? Describe the limitation of if statement?

The if statement make decisions based on conditions. If the condition is true, it runs
a block of code.
Syntax:
if condition:
code to run if the condition is true
Indentation:

In Python indentation defines the structure block or scope of your code. In Python
proper indentation is mandatory. Incorrect indentation may cause error in your code
(Indentation Error). -

Example - 1:

Age =21
if Age > 18: | \ C@m
_ print("You are a teenager!!! S l@\j \
Example - 2: ’X@Q

temperature = 20 \

lftempﬁﬁmﬁt[ig‘\g %

print("1 t day")

Limitation of if statement:
if statement shows output if the certain condition becomes true if the condition
becomes false nothing will displayed on the screen.

0.3. Define if - else statement with its syntax? Write an example.
Ans:

The if-else statement allows us to execute one block of code if a condition is true
and another block if the condition is false.
Syntax of if-else statement:
if condition:
code to run if the condition is true
else:

code to run if the condition is false ”\J]@ {" @)ﬁﬁh

Example: W
temperature = 15 %(f XK\SB f
if ml;peﬁnra ;!(E‘[z:ﬁ R% @ \-\,\Q
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else: v “& l;(ﬁﬁ\f\uﬁ

print("It's not a hot day") ,\ \}\ /
Outpul It's not a hot day J\\&

Q.4. Define Nested conditi m e an example.
Ans:

Snmeu \I m 0 check multiple conditions inside another condition. This is
called nestmg

So, if statement with the body of another if statement is called nested if. This
structure is used to apply complex multiple conditions.

Syntax of nested if statement:
if condition| :
if condition2;
code to run if both cundumnl and condition2 are true
else:

I code to run if condition] is true but condition2 is false
cise:

code to run if condition| is false
Example: If the weather is rainy and the temperature is below 15 degrees ear a
raincoat. If it is only rainy, we take an umbrella. If the weather i ris @{@ enjoy
o \o

the day. : G\\J
Code: K\vf F} /_1. @ .I'"
weather = ”rainy" @) :
temperature = 1%@3
if weather ==
if :em <15:

print("Wear a raincoat")
else:
print("Take an umbrella")

else: : [

print("Enjoy your day!") -
Output:

Wear a raincoat
Explanation:

In this example, the code checks if the weather is rainy. If it is, it then checks if the
temperature is below 15 degrees. If both conditions are true, it prints "Wear a raincoat".
If the weather is rainy but the temperature is not below 15 degrees, it prints "Take an
umbrella". If the weather is not rainy, it pnnts "Enjoy your day!". ] S

4.2
Q.5. Define I.nnp? Explain while lonp W

Ans: O\ bi
If we want to repea{ N!ﬂ&éﬁéhk a set uf statements for more than one times, we
\] J\ FTH d P\-r




python we use two type of loops:

T mm&i\?@ﬂ

use lmps Loop help us to generate maximum output with the help of mj}im
o

While loop: {l -

A while loop, condition is true. It checks the condition before each
iteration and stops i g when the condition is no longer true. Basically, while loop is
used where we don't know in advance how many time our loop is repeats.

Syntax of while loop: '

while condition:
code to run while the condition is true
Example: Add 1 to a number until it reaches 10.
number = 1
while number < 10;
print(number)
number += | ’

Explanation: In this example, the code starts with a number set to |. The 'while' loop
checks if the number is less than 10. If it is, the program prints the currcnt value of the

number and then adds 1 to it. This loop continues until the number r.:h
point the loop stops running. 2

0.6. Define and explain for lunp with syn @%@@

Ans: :

A for loop repeats a bl ific number of times. It is commonly used
to iterate over a ﬁs?wﬂ@ L.vhé
Syntax of for loo
for variable in sequence:
code to run for each element in the sequence
Example: Say "As-Salaam-Alaikum" to each friend in a list of friends.
friends = ["Sami", "Raza", "Moosa"]
for friend in friends:
print("Welcome to ", friend)
Output: ‘
Welcome to: Sami
Welcome to: Raza
Welcome to: Moosa
Explanation: In this example, the code goes through each friend in the list and prints a
greeting message for each one.

0.7. Define range function and end statamenkﬁl ww{@ @Qﬁ\ﬁ\l

Ans: Range Function: QNUIL

We can use the range() fwm quence of numbers, which is often

used in for lnnps




Syntax of range function: 2% @QMH
range(start) ©

range(start, stop) "\/
range(start, stop, %@Eﬁ k
Example: Print Fi
for h“lﬂ*wm o
print(i)
Output;
0
|
2
3
4
End Statement: _ :
In Python, the end statement is not a Scparate command, but rather an optional
parameter of the print() function, By default, every print() in Python ends with a newline
character, but you can change what gets printed at the_ end using the @ﬁ; 1‘ ficter.
Example 1: Print two Strings on same line u;S‘X" s » \o

e s
Code: @)
3 EPI‘iﬂt("Azhar Shah", gnd="" Q&% 0 @
print("Ahsan") {&m
Output: N[ M
m@mﬁﬁ

Code:

print("Ayyan", end="***")

print("Naveed")
Output:

Ayyan***Naveed
Example 2: Print Numbers from 1 to 5 on the same line using "end" statement.
Code: '

for i in range(1, 6): .

print(i, end="")

Output:

12345 e G
Explanation: The above code generates numbers fro intseach number.
DO YOU KNOW QA |
ST
AP

Strings in Python are surron quotation ' marks or double quotation
" marks. Like 'Ayyan'j\mll%\ yyan" -
}
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1. Write a for loop using range() to print the eye m&k{\ [Qﬁ‘r\‘ﬂ on smgle
line. o )
2.  Write a Python program th
the range() function, |
1. Solution: ’"\\f}‘:l
Code:
for i in range(2, 11, 2):
print(i, end="")
Output:
246810
2. Solution:
Code:
for i in range(3, 31, 3):
print(i, end="")
Output:
369121518212427 30

Q.8. Define nested loop? Also write examples. \? €0 Q{'gﬂ

Ans:
Nested loops are loops inside nth:r lo W e outer loop, the
inner loop runs completely. We @ e need to perform repetitive

tasks within tasks.
Example 1: N umbcr Pattern
Code:
print("=== Basic Number Pattern =—="
for i in range(3): # Outer loop
for j in range(4): # Inner loop
print(f'i={i}, j={}")
print("---") # Separator after each outer loop
Output:
=== Basic Number Pattern =
i=0, j=0
i=0, j=1
i=0, j=2
=0, j=3

v =(0
=1, j=0 . NN E O,
i:'ls.izl @ ;:} o Wll";:\ﬂ".kT'l.rﬁ" Il'k\‘] -

:1, _!:2 QK\;_\_F\ /Q O
ik A H\Q‘\”\XLL

% r%ﬁ%m/ﬁples of 3 using a for loop and

S o I—R‘\l} T.\'. r
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— —
i=2, j=0 (] ’“x (CiC O))u
e r«”\ 2,10
o A2 A DNy
=2, j=2 '- \7 ’\ r BAY
i=2‘j=3 \\ \,L .,I\ 2L
Example 2% 3[&093&0 print stars (asterisk) in Triangular Pattern
CME .“-,I ‘J bt e
print("=== Right-Angled Triangle ====")
n=3$§

for i in range(1, n+1):
for j in range(i): # Inner loop runs 'i' times
print("*", end=" ")
print() # New line after each row
Output

L
SRR
L T

L

0.9. What is a data str ol wjij brary in pyﬂmn‘? Apply different libraries used
in pvrhun? -
Ans: Data

A data structure refers o a particular format or method for organizing and storing
data. In python, List, Tuple are popular data structures.
List: _

In Python, libraries are like toolboxes full of useful tools that help you solve
different problems without having to build everything from scratch. Libraries are like
pre-built toolkits that You can use without having to write all the code yourself.

Example: Import the random library to generate random numbers

Code:
import random
: Sl
numbr:r=randum.mndmt{l, 10) X ﬁu(.'r_j}\_@.‘m"u
‘ o [ r e St
print("The random number is:" numbcrl l\ ﬂ‘\,\f “ﬁ ‘I "’_‘}j'
Output: \r ”JT u AN

The random number |§ x \d\ T\

Example: lmpnrt the ﬁt:\;ﬁ to perform statistical calculations.
\“I“QJJ 1’\" f




Code: @ (fﬂﬁﬂ\

A B = 1"
import statistics o Danito \ j\
data = [23; 45, 67, 89, E2 44, 5_/1\& HAL/_S‘)\M \A\JV
mean_value = statisticszme fﬁit?)\xw 3~

pnnt{“The mg ¢ is: rJrh'&m value)
Output: ?nqu

The mean valu: is: 48 .
Explanation: The statistics library is a great tool for performing basic statistical
calculations, such as finding the mean, median, and mode of a set of data. This can be
particularly useful in data analysis tasks.

In short, by using these libraries, you can save time and effort, allowing you to
focus on solving the specific problem at hand rather than reinventing the wheel.

TOOLTIP \

When importing libraries, make sure to only import what you need. You can
explore more libraries at https://docs.python.org/3/

Lists in Python

Q.10. Define List? Describe creating, acnag;inq W% st with example.
U

Ans: W7k
In Python, a list is a vm re that can hold a collection of items. You
can create, acc t:asﬂy
Creating Lists st is created by placing items inside square brackets [ ]. separated by
commas. Lists can contain items of different types, such as numbers, strings, or even
other lists.
Index number: Every list element have an index number. When a list is created by
default an index number is assigned to each element. This index number is used to
access all elements save in that list.
Example: Create a list of your favorite fruits.
Code:

fruits = ["Mango", "Apple", "Banana"]

print(fruits)

Output:

['Mango', 'Apple’, 'Banana'] \ @1,\ \Ug
Explanation: This code creates a list narn 'fri,l\ 1 Tﬁ\hﬂ’l{@é Enta and then
prints the list. d \"& U\

Accessing List Items: “: z} \
You can acce*s”t\qﬂi l;\aji by re ﬁ:rnng to their index, starting from 0.
NN RYAS




Example: Access and print the second item from the list o f@ its @ F}ﬁ\.i v ‘
Code: \ N N\ q . i
fruits = ["Mango", "Apple", "Ban ;r"'}] { ( \ A\
print(fruits[1]) ;ﬁ ¥ r ‘\\E \\S\
Output: " " U\j"-. .
Apple ; \ﬁ ﬁ‘ N
Explanation: The code initializes a list 'fruits’ containing 'Mango', 'Apple’, and 'Banana’,
then prints the second item, "Apple’, using the index '1".
Modifying a List:

You can modify list items by accessing them via their index and assigning a new
value,

Example: Change the {irst item in the list to "Orange" and add a new fruu "Pineapple”.
Code:

fruits = ["Mango", "Apple”, "Banana"]
ﬁu“s[u] - "Ol‘ﬂngﬁ"
fruits.append("Pineapple")

prmt(.frults} ﬂ a ©O \5\5\3

QOutput:
['Orange’, 'Apple’, '‘Ban
Explanation: The code @ I:ment of the fruits list to 'Orange’. It then
appends 'Pmea;pplﬁ!:‘qp nd prmts the updated list.
N

Wnte a Python program that imports the random and statistics libraries. Use
random to generate a list of 10 random numbers between 1 and 50. Then, use statistics
to calculate and print the mean (average) of those numbers.

~ Solution:

import random

import statistics

# Generate a list of 10 random numbers between 1 and 50
random_numbers = [] ;

for i in range(10):
random_numbers.append(random. randint(1, 50)) ~ A0
# Print the list of random numbers =4 I--}-c;’f:.:"ﬁ.,H 6’!}. Q)\m -

print("Random numbers:", random _numbers) ~ ﬂ\ '\\ﬁ\f f,' (a0
# Calculate and print the mean {nver k ',?K \ f‘ J '
mean_value = statistics, mean( .G}“
print("Mean {average} "fﬁ:ﬂ

\\j r&] F\L NI




QOutput: . f—~ c)@@m

Random numbers: [23, 45, 12, 38, 7, 42, 5? £ B
Mean (average): 25.2

Q.11. Explain append(), mm@m se() operation applied in list using
python code? W A
Ans: NN

L

Python provides several built-in methods to work with lists. Here are a few useful

ones:

e  append (item): Adds an item to the end of the list.

e remove(item): Removes the first occurrence of an item from the list.
o  sort(item): Sorts the list in ascending order.
°
1

w

reverse(item): Reverses the order of the list.
append() function:

This operation add new item at the end of the list.

Example: Add a new student to the list of students and print the list.
Code: '
students = ["Ahmed", "Sara", "ALi"

] @@Yﬁﬁ
students.append("Hina") o &@@?@G
print(students) n 0
Output: Q @K

["Ahmed', 'Ali", 'Sara! ig® :

Explanation: creates a list of students. adds 'Hina' to it, sorts the list
alphabetically.
2. remove () function:

This operation is used to remove an item from the list

Example: Remove a student from the list of students and print the list.
Code: !
students = ["Ahmed", "Sara", "Ali". "Hina", "Sara"]
students.remove("Sara")
print(students)
Output:
['"Ahmed'. 'Ali", 'Hina', 'Sara’]

o
Explanation: The code creates a list of students, removes the firs r@f\@]ru"
@ Cmidtc ing item is

from the list. and prints the updated list. Npte w
removed. O

\ .

3.  Sort() function: Q g\%ﬁ =
* This operationm items in‘a specific order.

it} B
WY




Example: Sort a list of numbers in ascending order. a @@K@

Code:

numbers = [34, 12, 89. 5, 2 @@@
numbers.sort() O mﬂ

prini( n1||11h I

ﬂutpuw
[3.%27 23, 34, R9)

Explanation: The code creates a list of numbers. sorts them in ascending order using the
sort() method. and prints the sorted list.
4. reverse() function;:
This operation is used to reverse the order of items of a list
Example 4: Reverse the order of (ruits in a list.
Code:
fruits = ["Apple”. "Banana”. "Orange". "Mango”|
fruits.reversel )
print( fruits)

Output: @@m
. ['Mango’. 'Orange’. 'Banana’. f‘appc!) W@O :
Explanation: The code creates all @ > order of elements using the
reverse() method. and @\Q\
X o\l\jﬂu_

I ne You arc maintaining a list of your favorite books: ["To Kill a
Mockingbird”, "1984". “The Great Gatsby". "Pride and Prejudice”|. Perform the
following tasks using Python:
®  Add anew book “Alchemist” to the list.

®  Replace "1984" with "Brave New World",
®  Remove "The Great Gatsby" from the list. .
®  Merge this list with another list of books: ["War and Peace”. "1 lamlet"].

e  Print the final list of books. .
Write the Python code to execute these tasks and print the final list of books.
Solution

- Code:

# Starting list

books = ["To Kill a Mockingbird"”. Ill'8~l" he aﬂﬁf and Prejudice”|
# Perform all operations

books.append("A h.hunig

books|books.index( " u. ‘\Juu World"

— hﬁ
VPV T




books.remove( " The Great Gatsby") = df\}\&\fﬂ

books.extend(|"War and Peace”, "Hamlet"| ’F,Hi'l —'}?J \c;v
% Print final result | (5 @'@*&R& \\ EJ =

print("Final list of books:" (I

Q.12. Explain'fe
Ans:
l'esting is the process of running vour code with various inputs to check 7l il
behaves as expected. The goal is to find and lix any issues before the code is used n
real-world applications
Types of Testing:
e  Unit Testing: Tests individual parts of the code (like functions or classes) in
isolation. Python's unit test module 1s commonly used for this.
e Integration Testing: Checks how different parts of the code work together
° Functional Testing: Validates that the software behaves as expected trom the |
uscr's perspective

. Regression Testing: Ensurcs that new changes-don't affect the existing
functionality
Q.13. Explain Debugging and its tﬂuhniques? @O‘\S\&\

Ans: \
Debugging is the process (‘.rl T 1} beIj_..H] in vour code. |1
involves identifving the rm m.:k.m. the necessary changes.

Common Debugging T

e Print§ 3 mg print statements to check the values of variables at
differe ges nfl‘.he code.

e Debugging Tools: Using tools like pdb (Python Debugger) to step through the
code, inspect variables, and understand the flow of execution.

e  Error Messages: Reading and interpreting error messages to locate the source ol
the problem.

y Multiple Choice Questions prepared in the light T S——— Techmques .
{Hnnwledge. Understanding, hppllcatinn, Analytical & Conceptual)

1. Control Structure is csscnlml hcmpje "—\ﬁ r"u

plex programs (D) All above

Introduction Cﬂ\ F(ﬂ,\m@
e

(A) Help us to mdltag
(B) Help us to managc\

(C) Help ‘["R\NW%

NN




10.

1.

12.

13.

4.

I

16,

i

RepFntm_n structure is also called: \ N lg;@ f&;g\j
(A) tteration (B) loop 1| .

How many Tvpes of\Qok nalists
(A)1 B (€)3 : (D) 4
Decis “ii mg allnw programmer to choose different action based on:

(A) (nndltmn (B) Expression (C) Evaluation (1) Loop
Output of if (5 > 7): is using if statement structure:

(A) True (B) False (C) No output (D) Yes
In Python define structure or block of your code:
(A) syntax (B) operator (C) Block (I2) Indentation

If incorrect indentation exist it may cause?

(A) Logical Error (B)Syntax error  (C) Runtime Error (D) Logical Error
Syntax of if statement:

(A) if condition then: Block (B) if condition: Block

(C) if block: condition (D) if condition do: Block

The else keyword is used to display:

(A) True statement (B) False statem (pqim“
(€) Parallel 1o it (D) Per wn @JJ
Output of if temp > 30 is: @

/%R\’[S rror

(A) True (D) 30 .

In Pythun in B%l

(A) m eyword (C) Function (D) Syntax of integer
if stnt nt within in if statement:

(A) Multiple if (B) if-elif-else (C) if-else (D) Nested if

Inner if block is runs only when:

(A) Both conditions are false (B) Both conditions are true

(C) Both conditions are equal (D) none of them

the result of 10 < § in Python: 2

(A) S (B) 10 (C) True (D) False

Block written in inner else is execute only when:
(A) Cond-1 is true But Cond-2 is False
(B) Cond-1 is False But Cond-2 is true
(C) Both are true (D) Both are False
How many conditions are represent usmg nested mnd

(A) I \fP;B

T e A ™4

O
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19.

20.

21.

22.

23.

24.

25.

32

33.

When total number of iteration are known ____loop is used? an
(A) while (B) do while (C) Ncsu,q }% O@@Y:\m
output of n=1 while n < 4: Frint{n] ((:3\ L ¥
(A)012 [B}I'?HD \ l[)l'”i-i
When total number of i unwn. weuse __ loop
(A) while M {L] Nested (D) For
uence or range:
(A) whllt (B) do-while (€) For (D) All
____loop repeat until condition becomes False:
(A) while (B) For (C) Do-while (Dy All
Which loop uses List for iteration
(A) while - (B) Do-while (C) for (D) Nested
____function is used to get or generate sequence of numbers?
(A) input function (B) output function
(C) range function (D) Built-in function
In range function step performs:
(A) Addition (B) Subtraction 3
(C) Multiplication (D) Depends upon input ,6 @ m\;

output of the following code: for i 1 in raugg?
(A)0123 (Byo12 2![:

. Range funmnnnm @ %
v (A) | (€)3 (D) 4

String in rlwd with:
(A) Single quotes(B) Double quotes  (C) Triple quotes (D) Botha. b
In python value 'ayan’ and "Ayan" are:

(A) Same (B) Different (C) Both (D) None
Loop inside another loop is called:
(A) while (B) Do-while (C) Nested (D) For

If outer loop ends in 3 iteration and inder loop has range(5) then total number
of iterations are:
(A) 3 (B) 5 (C) 15 (D) 12

4.3 Libraries in Python

Libraries are ____ Modules:
(A) Built-in ~ (B) user-define  (C) compiler define (D) F”“c"{”rz’tﬂ B

Which keyword is used to add libr:nes l {’\7‘?, e)
(A) Matplotlib  (B) Randn JT{_\\S\
Random is a:

\
(A) Function R@W @(C‘) Modulus (D) compiler

l"\.l"l

NN




37.

38.

39,

40.

41.

47.

48.

49.

Randint() is a:
(A) Function (B) Library

Statistics.mean(data) in this line o
(A) Function (B) l,it@

S @ﬁ@

([3) Array

44 usts in' Python
List is a: \\,}i 4
(A) Array , (B) Function (C) Modulus (1)) Data Structure

List can contain:
(A) Same items  (B) Single items (C) dilferent items. (1)) None of them
In a List, every element have:

(A) index (B) value (C) access (13) position
In a List starting index number is:

(A1 (B) 2 (C) 0 (D) -1

We can access clement in a by its:

(A) value (B) Name (C) index (1) All
Which function is used delete elements from List?

(A) append() (B) remove() (C) sort() (D) revers @m
Which function is used to arrange items in a specific

(A) append() (B) remove() (Cipson @ crsc{}
Which function is used

(A) append() (B) re ri() (D) reverse()
Which function is-uged & ge the order of List?

(A) append(() (C) reverse() (D) both b, ¢

Process of finding & removing =~+ors:

(A) Test (B) Debug (C) Find (D) Acknowledge
Types of Testing: :

(A) 1 (B) 2 (C) 3 . (D) 4

which type of testing check single part separately?

(A) unit (B) Integration (C) Funcuional (D) Regression
Which testing ensure that new changes don't affect the functionality?

(A) unit (B) Integration (C) Functional (D) Regression
which type of testing check different parts works together?

(A) unit (B) Integration AC) Functional (1) RLEHNHT\%

Types of Debugging Techniques: Cl
(A) 1 (B) 2 @w @ G
PDB is a: @@

(A) Pvihon Translator “m on Module

(C) Python Dthu y ] r\-l (D) None of them

WH{E e
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Short Answer Questions prepared in the light of new Examination Techniques

{q‘tpowledge. Understanding, Applmatmn, hna!ytu:al & Conceptual)
#‘

. T— L

Introduction
1. What is the importance of control Structure?
Ans: Control structures are essential because they hclp us, managi i@l&tq@@]ﬂ&@
process and the repetition of Iaski In our ) ﬂ{ﬁ \rp-lzn of
control structures, Decision ma oping.| | \U "

2. Define decision mj J
Ans: Decision maki programming allows the program to choose different actions
based on conditions. This is similar to how we make decisions in real life.
Example: If you try to quit an application (mobile app). by pressing back button
application ask:
'"Do you want to quit”: Yes or No
This shows the decision-making structure followed by the software.
3. Define Condition with Example.
Ans: Condition is an expression contain operands with relational operators or logical
operators or a combination of both which give results in boolean form. either 1t is
true or either false.

Example:
e 5>7 False o
: . —am
o 5= lure ‘ ’F'{Q‘.‘\ u

4. What is the importance of indentation m prthug ﬁﬂp m‘irlg" A H‘

Ans: In Python indentation defi nes,thq: atru;:lu & rﬁlh k o %«.ahb d»u‘r code. In Python
proper indentation is mandatof \\ t.\c{r‘r}qé\ alion may cause error in your code
(Indentation Error), \ln f\,j[ t|

=l \'E'\
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2. What s the limitation of if statement? 4 m'ﬁ ﬁ\m

Ans: if statement shows output if the Lcnamﬂr{?rc?iv?y& @8 true” if the condition

becomes false nothing will drspl [\
6.  Write the syntax uf:‘i]" XT

Ans:
if conditj J*J\F\J
3. o run if the condition is true
else:
code to run if the condition is false
7. Define Nested if. . '
Ans: if statement with the body of another if statement is called nested if. This structure
is used 1o apply complex multiple conditions..
Syntax of nested if statement:
if condition | :
if condition2:
code to run if both condition! and condition2 are true

| A
code 1o run if condition| is true but C:l{\tll“ﬂ%)&\ﬁlﬁ @E @Q@

code to run if cunditic alse VFI\
4.2 Looping Constructs
8. Deﬁnmwmgd types of loop used in python?

Ans: If we 0 repeat a statement or a set of statements for more than one times, we
use loops. Loop help us to generate maximum output with the help of minimum
input. In python we use two type »f loops:

e While loop

®  Forloop
9.  Differentiate between for loop and while loop

Ans:
Used where when total number of|Used where when total number of
iterations are known in advance iterations are not known in advance

else:

else:

Also called counter control loop Also called sential control loop
Syntax: ‘i}-nlnr U
for variable in sequence: while condition: Et ) wj' @)
code to run for each element ®) Ci‘.ﬁfﬂ Tuh H&ﬁmd:tmn IS true

10. Define range function. \Jr; (O8O =
Ans: We can use the mngc{jkﬁ‘)q lwﬂ?kgﬁlé';g a sequence of numbers, which is ofien
uscd in for loops. - ol \J
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Syntax of range function: et
I

range(start)

: 2ANES
range(start. stop) ;‘1 @K@B@K\ga

Example: Print First 5 Whole

range(start, stop. step) Oé; T@X\ﬂ
Ljr"x
for i in range(S) N {J\\ﬂ oA

print(i

Output:

Ans:

12.

Ans:

13.

Ans:

14.

Ans:

b - O

Define nested loop.

Nested loops are loops inside other loop. For each iteration of the outer loop. the
inner loop runs completely. We use nested loops when we need (o perform
repetitive tasks within tasks. ‘

43 Libraries in Python
Define data structure. @D@@m
A data structure refers to a particulgr f w izing and storing
data. In python, List, Tuﬁw :

Define List

In Pythowm? ike toolboxes full of useful tools that help you solve
different problems without having to build everything from scratch. Libraries are
like pre-built toolkits that you can us¢ without having to write all the code yourself.
Describe an example to import a library in python.

Code:

import random

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

Output:

15.

Ans:

The random number is: 3

Write an example to import statistics library in python.
import statistics

data = [23. 45, 67. 89, 12, 44, 56}

mean_value = statistics. o NI 0@@)@@
p:::;"n:c t:nmnm::lluc m:;‘:a} ,‘!@(&\@\j \&}a

owpat O“\@K

The mean vlug it ||
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16. Explain creating a list. R f,'rﬂ ”’;"’ \ u \\J"' ) U

Ans: A list is created by plan \.n “brackets [ ]. separated by commas.
Lists can contain |tem\d{ gafl:;eli -types. such 2s numbers, strings, or even other
lists. "\JF

Example: C rEQgE[ E\H\SJ of your favorite fruits.

Code:
fruits = ["Mango", "Apple”, "Banana"]
print(fruits)
Qutput:

['Mango'. 'Apple’, 'Banana’]
17. Deseribe modifying a list element.
Ans: You can modify list items by accessing them via their index and assigning a new
value.
Example: Change the first item in the list to "Orange" and add a new fruit "Pincappie”.
Code:
fruits = ["Mango”, "Apple", "Banana’ ']

fruits[0] = "Orange" B @kﬂjﬁh@
fruits.append("Pineapple™) - J“i‘\\f’ {% o
print( fruits) \ QA ’@)\_\ \L/'

Output: o \ W% U
['Orange’, "Apple’. '‘Banana’ -

18. Describe ap

Ans: append

This operation add new item at the end of the list.
Example: Add a new student to the list of students and print the list
Code:

students = ["Ahmed", "Sara", "Ali"]

students.append("Hina")

print(students)
Output:

[‘"Ahmed', "Ali", 'Sara’, 'Hina']

s Bl Testing & Debugging in Python

19. Define testing and named its types.

Ans: Testing is the process of running your code with various :rlPut:s. to¢ it
behaves as expected. The goal is to find and f‘x any |ssygs P‘ffpr& t(\ﬁ;@hé s used
in real-world applications. o A ﬁ\Bh

Types of Testing: \\ rﬁ\f U \]\“ )

Unit Testing _,\ \\B \\ Lh‘\ﬁ\» -,

Integration THP\HJ x]
NV
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Functional Testing L "l’@”ﬁ‘t"\f!\l
Regression Testing O ‘?\ ‘(\\
20.  Define debugging and named lt; lecllnl q f 3\ \ ) \"L-l" = L
Ans: Debugging is the process n@t Tm \g ermr& (bugs) in your code. It

involves idenufying lh: a ems and making the necessary changes.
Common Debugging \l

Print Statements

Debugging Tools

Error Messages

Exercise Questions (Solved)

Multiple Choice Questions

I. What does the range() function do in Python?

(a) Generates a list of numbers (b) Creates a sequence of numbers

(¢) Calculates the sum of numbers '

(d) Prints a range of numbers

What is the output of the below code? i

ikl NS
for {in range(2): ?\;\\@@i\ﬂ S

Ja‘\
yie

Ik
.

for j in range(3):

count += 1 ri\“ﬁ@(\-_\g

print(count) ! . A
(2) 4 ( \NN T (©) 6 (d) 7

3. Which method i used to add an item at the end of the list in Python?
(a) insert{)  (b) append() (c) add() (d) extend()

4. What is the purpose of control structures in programming?
(a) Only to make code longer
(b) To manage decision-making and repetition of tasks
(c) To create variables
(d) To import libraries
5. Which statement is used to execute code when a condition is false?

(a) if - (b) elif (c) else (d) while
6. How do you prevent print() irom adding a newline?
(a) Use end="" (b) Use newline=False
(c) Use break (d) Use continue = A
— I.;’ ~ \ lll,}
7. Which library is used to generate random numb;rs" P \ W [»(_-ffxﬁK
(a) Datetime (b) statistics {c] rande;n '/:)\ ‘q ]“c} L_,

8.  What does list.append() do? \,\
(a) Removes the first item \K?ﬂ em m lhc end
(c) Sorts the list AR Jﬁ]_—\] ) Reverses the list

\‘\J\‘-"I "w-"
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e SR ATPE UL IESHEE WHICHh checks how different parts of the co (ﬁw together
g S\ (O
is: o \\J L:/dé .;:.'ﬁ
(a) Unit testing S
o

~
(c) Functional mstir@ i sti

10. Which debugging te ; \ﬁ”&'&ing output statements?
(a) Unit testi r\[ D*L_ UL (b) Print statements
(<) EWW&Q (d) Integration testing

L Answers)

1. (b) R () 3. (b) 4. (b) )
6. (a) s () 8. ) 9. (b) 10. (b)

[Short Guestion: |

I.  Explain the use of range() function in for loop?

Ans: We can use the range() function to generate a sequence of numbers. which is often
used in for loops.

Example: Print First 5 Whole Numbers.
for i in range(5):

, print(i) =
2.  What is the difference between append and remggﬁ\ ' \m\% list?
Ans: append() function: E\’\l i
This operation add new.item a

Example: Add a new stu ents and print the list.

Code: = o
stude ", "Sara", "Ali"]
students.append("Hina")

print(students)
remove () function:
This operation is used to remove an item from the list
Example: Remove a student from the list of students and print the list.
Code:
students = ["Ahmed", "Sara", "Ali", "Hina", "Sara"]
students.remove("Sara")
print(students)
3. Define debugging.
Ans: Debugging is the process of finding and fixing errors (bugs) in your.code. It

involves identifying the root cause of problems and maki ng@&}ﬂangﬁ,
4. What are the three parameters of '8 ngﬂ -
Ans: Syntax of range function: ”‘w \\'Gf -\

S ) AN

the stating of sequence of number. Stop shows




the final limit for generate the sequence of number and step show the mwnt

between numbers. @ @CJ

5. Name three list methods and their purpaose. m
Ans: append (item): Adds an it [ibl
‘E

remove(item): Removes n item from the list.
g order

sort(item): Sorts thedi n :
6. How doyo ibrary in Python?
Ans: A library can b import in python using a "import" kevword:

Example:

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

7.  What is unit testing and why it is important?.

Ans: Tests individual parts of the code (like functions or classes) in isolation. Python's
unit test module is commonly used for this. It is important because programmer can
check each individual component at the time of creation. it will increase the
efficacy of working.

8. How do you access the third element in a list?

Ans: A list contain index number starting from 0 by default. If we have a list of 4
elements we can access third element with the help of index n @O\@

Example: (ado

et "™ e Jun

Output:

77 N
9. Whatis thMﬁe end parameter in print()?

Ans: In Python, the end statement is not a separate command, but rathér an optional
parameter of the print() function. By default. every print() in Python ends with a
newline character, but you can change what gets printed at the end using the cnd
parameter.

Example: Print two Strings on same line using "end" statement.

Code:
print(" Azhar Shah", end="")
print("Ahsan")

Output:

Azhar Shah Ahsan

10. How can we assess an element from the list?

Ans: A list contain index number starting from 0 hy default. If h ?% an
elements from the list we can access elemem wi

Example:
marks = [76, 75, 77, 78] Q Q&% (f
print(marks|2] Ut @
I\ C‘""
AN




QOutput:
77
11. How do you modify an existi
Ans: You can modifylist it
value.

Example: Ch i in the list to "Orange" and add a new fruit "Pincapple™
Code:
fruits = ["Mango", "Apple". "Banana"]

fruitsf0] = "Orange”
fruits.append("Pineapple”)
_ print(fruits)

Qutput: i
['Orange'.'Apple'. 'Banana', 'Pineapple’]
[ Long Questions J
1. Explain the different types of decision-making statements in Python wit

examples for each.
Ans: Decision making in programming allows the program to choose different action
based on conditions. This is similar to how we make decisions in real life.
Types of Decision statements: ©®m

o)

e il statement .
e ifelse statement O @@ .
if Statement: ® &e '

The if statement on conditions, If the condition is true, it run
a block of
Syntax

if condition: ;

code to run if the condition is true
Indentation:

In Python indentation defines the structure block or scope of your code. In Pytho
proper indentation is mandatory. Incorrect indentation may cause error in your cod
(Indentation Error).

Example:
Age = 21
if Age > 18:

i
sinh 1a their index and assigning a ne

O

if - else:
The if-clse statement allows us to execute one block of code if a condition is true

and another block if the condition is false.
" Svntax of if-else statement: . @L@;@m
it condition: O (f\i&
code to run ifthm% 9«#
clse:
\ code to @m !15 ion is false




Example:

em - D@@W@
e 0 i Wic &@\W]@

else:

print("It's
Output: It's n
2. Compare while loops and for loops.

Ans: While loop:
A while loop runs as long as a condition is true. It checks the condition belore cach
iteration and stops running when the condition is no longer true. Basically. while loop is
used where we don't know in advance how many time our loop is repeats.
Syntax of while loop:
while condition:
- code to run while the condition is true
Example: Add 1 to a number until it reaches 10.
number = |
while number < [0:
print(number)
number += |

Explanation: In this example. the code Starts with a number. s : Mhdle' loop
checks if the number is less than 10. If it isthe progidth pripts [REeifrrent value of the
number and then adds 1 to it | 1“ il the) ramber reaches 10, at which
point the loop stops running.
For Loop: %

A for | ﬁ:-ck of code a specific number of times. It is commonly uscd
to iterate over a sequence (like a list. tuple, or string).
Syntax of for loop:

for variable in sequence:

code to run for each element in the sequence
Example: Say "As-Salaam-Alaikum" to each friend in a list of friends.

friends = ["Sami". "Raza". "Moosa"]

for friend in friends:

print("Welcome to ", friend)

Output:

Welcome to: Sami

Welcome to: Raza

Welcome to: Moosa
Explanation: In this example. the code gogs,thr %{l\g@@qﬂﬁl&@ﬁql and prints a
arecting message for each o
3. Describe how to wor * including creation and modification.

Ans: Por A nszgﬁ.mwﬂ

N




4. Explain the importance of testing and dehuuumg m \\Discuss

different debugging technigues. c:» ou
Ans: Testing is the prncess ol‘ runn aus inputs to check if it
behaves as expected. Th |ssucs before the code is used in
real-world applications. _
Debugging is l ndtng and fixing errors (bugs) in your code. It involves

identifving ﬁ}g cause nf problems and making the necessary changes.

Common Debugging Techniques:

e  Print Statements: Adding print statements to check the values of variables at
different stages of the code.

e Debugging Tools: Using tools like pdb (Python Debugger) to step through the code.
inspect variables, and understand the flow of execution.

e  Error Messages: Reading and interpreting error messages to locate the source of the

problem. :

9. How do Python libraries enhance programming efficiency? Provide an
example.

Ans: Code:

For Answer See Q No. 9.
6. Write a Python program using a loop that prints @ @mme&n 1
and 20. © m
Ans: Code:
# Print odd numbers
print("Odd
forii 21, 2):
print(i, end="")
7. Write a Python program that performs the following tasks:
(a) Generates a list of 5 random numbers between 1 and 20.
(b) Uses the statistics library to calculate and print the mean of the
generated numbers,
Ans: Code:
import random
import statistics

random_numbers = []
for i in range(5):

random_numbers.append(random.randint(1, 20)) -~ (,3-\ @Oﬂ\\
o

print("Generated random numbe E@MU 5

mean_value = statist % ers)

print( “Mean ‘Rﬂm@: mbers:", mean_value)
N




8. ' Write a Python program that performs the following oper
(a) Create a list of popular Pakistani d W\%
"Karahi", "Seekh Kebabs']. &@
(b) Add a new dish "Qu %&“
(¢) Change "Karahi'’ rahi".
(d) Remuvww i¥/from the list.
Ans: Code: T

pakistani_dishes = ["Biryani"”, "Nihari". "Karahi", "Seekh Kebabs"]
print("Initial list:", pakistani dishes)

pakistani_dishes.append("Quorma")
pakistani_dishes[pakistani dishes.index("Karahi")] = 'Chll..hr.,n Karahi"
pakistani_dishes.remove("Nihari")
print("Final list:", pakistani dishes)
9. Write a code to print stars (asterisk) in rectangular pattern using nested loops
with three rows and five columns.
Ans: Code:
for row in range(3):

for col in range(5): %C'\ @W@c
' print("*", end="") K Q) @
i puret O _

LR L E

10. Write the output of the following code:
print("=== Multiplication Table (1-5) ====")
for i in range(2, 4): # Outer: 2 to 3
for j in range(1, 11): # Inner: 1 to 18
print(f"{i} x {j} = {i*j:2d}", end=" ")
print() # New Line after each table

Ans:
=== Multiplication Table
2x1=22%2=42%3=62%x4=82x5=102%x6=122x7=142x8=16
2x9=18 2% 10=20 > @@\”j@
3x1="3 3%2=6 Ix3= 9 3x4=12 Ix5=1 ) @a 8= 24
3x9=27 3% 10=30 2 qu\m}
: o




