f thiis’ 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. Al e
® Handle exceptions, perform file operations, and apply testing and debugging
- techniques in Python. s

Long Questions prepared in the light of new Examination Techniques
dge, Understanding, Application, Analytic
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Q. .Describe the impo '

Ans: In programmin med to control the flow of our prograin based on
S‘N into play

different co rcpeat certain actions multiple times. This is where control
structures ¢ :
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
4 python? . '

ns: |

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), by refﬁi@@ button -
WO\\:)

application ask;

e
'Do you want to quit": Yes on N&2 @k@ﬁ/
This shows the decis'B\ } ‘% €d by the software.
C

- Condition:

Condition is @R%pé ontain operands with relational operators or logical
aJdBA\N ‘ : p p g

i '




operators or a combmatlon of both which give results in boolean , @@ true or

either false. All decision making statements 8\ sedon
Types of Decision statements

e if statement
e  if else statement
Q 2 Delme W@Nﬂ its svntax? Descnbe the Ilmltataon of if statement"

T he if statement make decns:ons based on conditions. If the condmon is true, 1t 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: 7 \ ' - B e
Age =121 .
if Age > 18: ‘ a @@@
: print("You are a teenager!!!{}!!" @@
Example - 2: O ﬁ

temperature =20 _ - KX
if tempegfém ﬁ]i@ﬂo
print("It's'a’hot 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: | - gia
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 |f the condmon is true

else:
code to run if the condition is false

m
Example: @W@ @
- temperature = 15 mﬂg&@
if temperature > 30: g&m

prmt "I
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else: : @ @“\N
prmt("It s not a hot day") @W « ‘

Output: It's not a hot day
0.4. Define Nested condm%%@@ Q@é e an example.
Ans:

Sometr o check multiple conditions inside another condition. This is |
called nesting.

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 condmonl and condition? are true
else:

o code to run if condition| is true but condition2 is false
else: |

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@ m enjoy

~theday. @
Code: @@
~ weather = "rainy" %
temperature =140 m
if weatheW
% if te ature < 15:

print("Wear a raincoat")
else:
print("Take an umbrella")
else: : b
- print("Enjoy your day!") i
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 prints "Enjoy your day!".

4.2 Looping Constructs
Q.5. Define Loop7 Explain whlle loo

uh

a set of statements for more than one times, we

If we want to repe a

W\J\“’“ ;




use loops. Loop help us to generate maximum output with the help of %mun@m

python we use two type of loops: -
e  While loop Q@@@

a. For loop

While loop: -

A while loop, ‘condition is true. It checks the condmon before each
iteration and stops ing 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 condltlon is true
Example: Add 1 toa number until it reaches 10.
number=1
while number < 10:
print(number) :
number += 1 ' s
Explanation: In this example the code starts with a number set to 1. The 'while' loop
checks if the number is less than 10. If it is, the program prints the current value of the
number and then adds 1 to it. This loop continues untll the number reaches é@ ch
point the loop stops running. a ‘
Q.6. Define and explam for Ioop with syn
Ans: =

A for loop repeats a blo ific number of times, It is commonly used
to iterate over a se tuple or string). .
Syntax of for loo 5

for variable in sequence:
code to run for each element in the sequence
Example: Say " As-Salaam-A laikum" 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.

Q.7. Define range function and end statemen wri @@@
- Ans: Range Function: ‘

We can use the range() fu quence of numbers, which is often
used in for loops. NW\”

A




Syntax of range function: 3 | 2 ‘
range(start) o ' W 8
range(start, stop) ‘ % @ ‘

- range(start, stop, ste

- Example: Print First 5 \@ i e _ |
for i o : - 5 , o
: ‘ nt(i) : e :

Output:

0

1

2

3.

4
End Statement: : o

- In Python, the end statement is not a separate 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 e @i&i&ter.
- Example 1: Print two Strings on same line usi g "end" stat O@
Code: .~ . Lo 0 @ i
| print("Azhar Shah" =" ¥ Kﬂ : .
print("Ahsan") (ﬁm e
Output: : o ;
Azha hsan :
Code: :

‘print("Ayyan", eng=lesen
' print("Naveed")
~ Output: Al
Ayyan_***Navegd : ; :
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: 5
12345 : | : ; :
Explanation: The above code generates numbers ﬁ'o‘mro—cqql\ﬁn%’}\i ,,(:;@ number.
(010w oW 3 T TE AN i
ings i - % quotation ' marks or double quotation
" marks. Like 'Ayyan' ri\sntl%\ ‘ as “Ayyan". :
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i ACTIVITY \§
1. Write a for loop using range() to print the @y W % on smgle
line.
2.  Write a Python program th u tnples of 3 using a for loop and |
the range() functlon\m\ﬂ
1. Solution: W
Code: J '

fori in range(2 W2
print(i, end=" ")
Output:
246810
2.  Solution:
Code:
for i in range(3, 31, 3)

- print(i, end=" ")
Output: :
36912151821242730

0.8. Define nested loop? Also write examples

Ans: _ . '
~ Nested loops are loops inside other lom mhe outer loop, the

inner loop runs completely. We @ necd to perform repetmve
tasks within tasks.
Example 1: Nestc umber 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=(j}") *
print("---") # Separator after each outer loop
Output: ' b
=== Basic Number Pattern ===




i=2, j=0
=2, j=1
i=2, j=2

o SN
R
, ‘ ® W |
=2, j=3 ' o%@ % faoe
= Example W@lﬁ@ to print stars (asterisk) in Triangular Pattérn. '
Code: | ‘

print("=== Right-Angled Triangle ====")
n=y :
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: :

‘* :

¥ % :

Lk ok X = : :
% ok % ok :

i

| 4.3 Libraries in Python
Q.9. ‘What is a data strigture s

in python? a
Ans: Data B

A data structure refers to 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 Ae-ver)'fthing 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 :

number = random.randint(1, 10)

- print("The random number I8 numbg) mo@

Output: “@@ ;
The random number i% . ' :

i

Example: Import tl}g i t(; to perform statistical calculations.
e AN IR

T .




Code: ' : :
import statistics -~~~ o @W@o
data = [23, 45, 67, 89, 12 44, 56 %@@ '
mean_value = statistics-edn(d4 m _

print("The m d \
Output:

The mean value is: 48
. Explanation: The statistics library is a great tool for performmg 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 1mport what you need. You can
explore more libraries at https://docs.python.org/3

, | Lists in Python | m
-Q.10. Delme List? Descnbe creatmg, acce@sm : example.
~ Ans:

In Python, a list is a v re that can hold a collection of items. You

can create, acW ts easﬂy
Creating Lis st is created by placmg 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: S
fruits = ["Mango", "Apple", "Banana"]
print(fruits)
Output:
' ['Mango', 'Apple’, 'Banana]

Explanation: This code creates a list nameﬂ @W@@@nents and then
prints the list. @
Accessing List Items m

You can acce referrmg to their mdex starting from 0.

\J“\J\J




Example: Access and print the second item from the llst of @ Eﬁ §

Code: -
fruits = ["Mango", "Apple" "Banm

print(fruits[1 D

Output: At
- Apple QWNN] @5 :
Explanation: The code mmahzes a list 'fruits' containing 'Mango' ’Apple and '‘Banana’,

then prmts the second item, 'Apple’, using the index '1".

Modlfymg a List:

You can modify list |tems by accessmg them via thelr mdex and assngnmg a new
‘value. :

Example: Change the {ir5¢ item in the list to "Orange" and add a new frunt "Pmeapplc"
Code: |

fruits = [' 'Mango", "Apple" "Banana"]
fruits[0] = "Orange"

~ fruits. append("Pmeapple"l)' m
prmt(frmts) @ @
/ Output @@@ |

['Orange’, 'Apple' 'Ban@
Explanation: The code m elcment of the frunts list to 'Orange. It then
appends 'Pmeapp\l ' nd prints the updated list. '

Write 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 (avcrage) 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))
# Print the list of random numbers

print("Random numbers:", random numbers) @W@
# Calculate and print the mean (avera K}

mean_value = statistics. mean
- print("Mean (avcrage) &




Output: . :
Random numbers 123, 45 12, 38 y 42 W@ @©
Mean (average): 25.2

Q.11. Explain append(), rem se() operation applied in list using

- python COWO
Ans: . \IN)

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 hst :
= sort(item): Sorts the list in ascending order. :
e  reverse(item): Reverses the order of the list.

1. append() function: R

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

Example: Add a new student to the list of students and prmt the list.
Code: : :

students = ["Ah'med", "Sara"', Anl L : @@m
students.append("Hina") o @@K@W o
- print(students) “
Output: Om@m . e
 ['Ahmed', 'Ali', 'S 1% s , '
Explanatlen‘. Mates 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" "All" "Hina", "Sara"|

students.remove("Sara")
_ print(students)

_ Output: )
['Ahmed', 'Ali", ‘Hina', 'Sara']

Explanation: The code creates a list of students, removes the firs

QCCurT
- from the list, and prints the updated list. N@ @
removed. :

3.  Sort() function: Q
' This operation A&NF@F@ a 1tems in‘a ,speett' ¢ order.

NIV R A

@ |l rd
ing item is




Example: Sort a list of numbers in ascending order. | m
Code: @ @
- numbers = [34, 12, 89, 5,2 @@
’ numbers.sort() O“ “
2723, 34, 89]

Fxplandtlon The code creates a list of numbcrs sorts thun in ascending order using the

: print(numbers
QOutput;
l"\

- sort() method. and prints the somcd ll%[
4. reverse() function; o | :
This operation is used to reverse the order of items of a list

anmple 4: Reverse the order of fruits in a list.
Code:

fruits = [“A.pp'!c". "Banana”. "Orange". "Mango"|
fruits.reverse() TR :
print(fruits) - , | o
Output: J @©m : ’
. ['Mango'. 'Orange'. ‘Banana’, Ap%ge ‘ mw@ |
Explanation: The code creates af| order of elcments usmg the

reverse() method, and @:&u\{ﬁef(\}\

ANIN¥ Vou are mamtalmng a list of your favorite books: ["To Kill a
|Mockingbird". "1984". “The Great Gatsby". "Pride and Prejudice"]. Perform the
following tasks u.s_mg: Python:

®  Add anew book "Alchemist” to the list. . |
Replace "1984" with "Brave New World". | : ' -1

L i
° Remove "The Great Gatsby" from the list. _l
e  Merge this list with another list of books: ["War and Peace" "Hamlet"].
®  Print the final list of books.
Write the Python code to exccute these tasks and prlm the final list of books.
Solution
- Code:

# Starting list

books = ["To Kill a ‘V10Lki'n2bird' !984' ih g aBg;’e and Pl‘CludILC }:

# Perform all operatmm

- books.append("” Mchun@
books[books. mdex( "I ve ’\va\ World"

WW“”




books.remove("The Great Gatsby")

books.extend(]"War and Peace", "Hamlet"]b @O@@D
# Print final result i @@

print("Final list of books:"; T § Q

ing in Python

Q.12. Explain
Ans:

Testing is the process of running your code with various inputs to check it it -
behaves as expected. The goal is to find and fix any issues before the code is used in
real-world applications. '

Types of Testing: e

e  Unit Testing: Tests individual parts of the code (like functions or classes) in
isolation. Python's unit test module is commonly used for this.

e Integration Testing: Checks how different parts of the code work together

e Functional Testing: Validates that the software behaves as expected trom the .
user's perspective.

° Regression Testing: Ensures that new changes-don't affect the existing
functionality.

Q.13. Explain Debugging and its techniques? S m
Ans: %]0@@)}

Debugging is the process of ' - (bugs) in vour code. It

|

nd making the necessary changes.

involves identifying the ro@d cars ~
Common Debugging Te r% : '
e  Print§ Adding print statements to check the values of variables at

- differe Sofithecole. . .. " |
] 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.

W~ sancnavcas 728
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Multiple Choice Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Applic'atin, Analytical & Conceptual)
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Introduction @@\f(@
1. Control Structure is essential becayse: @0_

(A) Help us to mana%‘

(B) Help us to managg _ ‘

(C) HQRW ; plex programs (D) All above
N




- 10.

11.

3

13

14.

R
h

16.

LY,

 (A) iteration (B) loop

~ Output of if temp > 30 is: 2
(A) True ( %m

Répetition structure is also called:

How many Types a ?
(A) | v ' Ao (D) 4

Decis ing allow programmer to choose different action based on:
(A) Condition  (B) Expression (C) Evaluation (D) 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 (D) Indentation

If incorrect indentation exist it may cause?

(A) Logical Error (B) Syntax erro (C) Runtime Error (D) Logical Error
Svntax 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

(C) Parallel to it

(D) 30
In Python int : :
(A) ' eyword : (C) Function (D) Syntax of integer
if statement 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 <5 in Python: : ol -
(AYS e GRLI0. . (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 using nested cond

(A) 1 %Z@@@er

How many Types
(A) 1

(©)3 | ADre
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18.
19
20.
21.

22.

24.

25.

' 26.
27.
28.

29.

31.

3.

33.

Range function uses &@ %
» (A) ] €13 (D) 4

~ String in Py miarked with:

When total number of iteration are known o ____loop is used? @ @ m

(A)012 B)1234

~ (A) while  (B)dowhile  (C) Nested
. output of n=1 while n < 4: Print(n) Q @
! M‘ : (D)234

When total number of i a NS 3K K nown, we use ____ loop
(A) while E @@M&fmﬂ (C) Nested (D) For
_____loop use uence or range:

(A) while (B) do-while . (C) For | (D) All
____loop repeat until condition becomes False: :

(A) while (B) For - (C) Do-while (D) All
Which ioop uses List for iteration » R

(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

(A)0123 (B)012 210

() Muitxphcanon : (D) Depcnds upon input @©
_output of the following code: for i 1 in range(3) T@W @

(A) Si’nglc 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 inrer loop has range(S) then total number

of iterations are:

(AY e s MG 1S - (0)1‘2
4.3 Libraries in Python

Libraries are - Modules:

(A) Built-in (B) user-define  (C) compllcr define (D) gluo

~ Which keyword is used fo add libraries i on?
(A) Matplotlib  (B) Rando . @ Add
~ Random is a: O“

~ (A) Function

(C) Modulus (D) compller

N
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35. Randint() is a: . ' @
(A) Function *  (B) Library > aT:
36. StatiStics.mean(data) in this line ofvodeldats @W
(A) Function (D) Arra)
37. Listisa:. : _
(A) Array - {B) Function (€) Modulus - (D) Data Structure
38. List can contaih:, _ e et : :
_ (A) Same items - (B) Single items (C) different items (D) None of them
39. In a List, every element have: : ki ; ;
(A) index - (B) value : (C) access (D) position
40. In a List starting index number is:
0 (B)2 (C) 0 -y <
41. We can access element in a by its:
{A) value (B) Name (C) index o (D) All
42. Which function is used delete elements from List?
(A) append() (B) remove() (C) sort() o | D) reverse &m
43. Which function is used to arrange items in a spec1ﬁc a
(A) append() (B) remove() (GQ):. . %erse()
44. Which function is used to dd ele %
(A) append() (B) rew& psort() (D) reverse()
45. Which ‘functmn ge the order of List? | '
(A) appen sort() : (C) reverse() (D) both b, ¢
4.5 Testing & Debugging in Python
46. Process of finding & removing ~~+ors: ‘ ' ‘
- (A) Test ° (B) Debug (C) Find : (D) Acknowledge
47. Types of Testing: u '
(A) 1 (B) 2 : {C)3 Rk (D) 4
48. which type of testing check single part separately?
(A) unit (B) Integration (Cj Functional (D) Regression
49. Which testing ensure that new changes don't affect the functionality?
A unit (B) Integration - (C) Functional” (D) Regression
50. which type of testing check different parts works together?
(A).unit- - {B) Integration «(C) Functional (D) Regressio
5i. Types of Debugging Techniques: @ @ m
(A) | B)2 (C@a @W
52. PDBisa: :
(A) Python Transiator O on Module

D y D N >t th
(C) Python eiu{%?wo ( ) None ¢f them
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8. D R 10. A @@Q& B 14. C

15. A 16. D LB 3 A 20. 21. B

¥ 23. B 0\25. B % b 27 ¢ 28. A

290 30, -C - BC B 34. A 35. (

36. B 37. A 38. B 39. C 40. D 41. A 42. A

43. B 44. C 45. C & C 41D 48. C 49. D

50. D 51. C 52. C

Short Answer Questions prepured in the light ofnew Examination Techmques

Ky owledge, Understandmg, Apphcatuon, Analytu:al & Conceptual)
M

1. What is the importance of control Structure? :
Ans: Control structures are esseniial because they help us manage @m

piC
process and the repetition of tasks in our pragram @f@m&p% of
control structures. Decision mak g bf “E
based on condltlons 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. enhcr it is
true or either false.

Example: 2
w0 False

o 5= Ture ' " @ @@m
4. What is the importance of indentation i DO @% o
~ Ans: In Python indentation defines stru @r ‘;i your code. In Python -
- proper indentation is mandati@@ ation may cause error in your codc

( lndentatlon Ermr)




becomes false nothing will displgye G

6.  Write the syntax of
Ans: @m
if condw o :
~ codeo run if the condition is true

else:

3. What is the limitation of if statement? S @@M
Ans: if statement shows output if the certain i ﬂt if the condition

code to run if the condition is false
. 7. Define Nested if. i
Ans: if statement with the body of another if statement is called nested if. This structure
- is used to apply complex multiple conditions.. W
Syntax of nested if statement:
if condition| : :
if condition2: i :
code to run if both condition! and condition? are true
“else: ' ‘ : |

~ code to run if condition| is true but co ditionW@o@x S
else: : ‘ (&@ ;

Ans: If we wait 1o 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 of loops: ;

>

e  While loop
e 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
Also called counter control loop {Also called sential control loop

| Syntax: , Syntax: ﬁﬁ\ 7
for variable in sequence: . | while condition: @o@
code to run for each element O cold o ﬁ\gp@\h' he-¢ondition is true
(DI

atc a sequence of numbers, which is ofien

10. Define range function.
Ans: We can use the range()#
used in for loops. PR

o
N




Syntax of range function:

range(start) 5 §GR e | :
range(-start, stop) s | Q @@@WO

range(start, stop, step) O Kﬂ
Example: Print First 5 Whole | ; .
foriin ranw o : :

 print(i)

Output:

0

l.

-

3

4
11. Define nested loop

Ans:

12.
Ans
13.

Ans

14.

Ans:

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

Libraries in Python

2\ €O

Define data structure. ‘a

s: A data structure refers to a partlcul @@@ izing and storing
data. In python. List, Tu
Define List. Q |

:In Pﬂhowg 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 use without having to write all the code yourself.
Describe an example to lmport 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 statlstlcs Ilbmry in python
nmport statistics

data = [23, 45, 67, 89, !2 44, 56}

Output:

mean_value = statlsttcs mean(data @ @
print("The mean value i lS ", mean m@@@

The mean valug\w

i



16. [Explain creating a list.
Ans: A list is created by pl@
Lists can contain item
lists.
Example: Cr
Code:
fruits = ["Mango”, "Apple”, "Banana")
print(fruits) -
Output:
['Mango’, Apple' '‘Banana’]
17.  Describe modifying a list element. :
Ans: You can modify llst 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 ' 'Pineappic”.
Code:
fruits = ["Mango", "Apple”, "Banana"|
fruits[0] = "Orange"

fruits.append("Pineapple”) ' @o
print(fruits) | , s @@
Output' \ @%“
o ‘ |

are brackets [ |, separated by commas.
ypes, such as numbers, strings, or even other

0 your favorite fruits.

[Orange' ‘Apple’, 'Bananb

Rcaon.
ThlS opeon 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 Testing & Debugging in Python

19. Define testing and named its types.
Ans: Testing is the process of running your code with various inputs t(@m i it
behaves as expected. The goal is to find and fix any issues pEfore is used

in real-world appllcatlons

o “@m@@

Integration Tes

WW




Functional Testing iy @ @@
Regression Testing m

20.  Define debugging and named it techm
Ans: Debugging is the process 0 rrors (hugs) in your code. [t
involves idemifying the rc ems and making the necessary changes.
" N\ ©

Common Debugging <
Print Statement

Debugging Tools
Error Messages

l Multiple Choice Ouestlons

.  What does the range() function do in Python"
(a) Generates a list of numbers (b) Creates a scquence of numbers
(¢) Calculates the sum of numbers
(d) Prints a range of numbers

2.  What is the output of the below code?
count =0 @ @ m '
for i in range(2): @W
for j in range(3): K@@@ :
. count +=1
. print(count)
(a) 4 W (©) 6 (d) 7
3.  Which method i5 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 programmmg"
(a) Only to make code longer :
(b) To manage decision-making and repetition of tasks
(¢) To create variables
(d) To import libraries
Which statement is used to execute code when a condition is false"

!Jl

(a) if - {b) elif (c) else . (d) while
6. How do you prevent print() irom adding a newline?
(a) Use end="" (b) Use ncwhnc-False
(¢) Use break (d) Use continue
7. Which library is used to generate random numbe @ @@m
(a) Datetime (b) statistics (c) ran @@W
8. What does list.append() do" :
(a) Removes the first item Q em to the end
(c) Sorts the hst ) Reverses the list




\ &

e ARG Y DG Ul tesung Wilch checks now difierent parts of the eo m together

is:
(a) Unit testing ﬂ
estin;

(c) Functional testm ‘ -
10. Which debnggmg ‘ ‘-x adding output statements"
(a) Unit testn (b) Print statements :

- (c) E ( (d) Integration testmg
I. (b) S N T 3. (b) 4. (b) ~ N P

Sl (08 Cai () R Y 9. (b 10. (b)

I Short Questions

1.  Explain the use of range() function in for loop?
Ans: We can use the range() ﬁmcnon to generate a sequence of numbers. whlch 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 remov thoy s@@m list?
Ans: append() function: O
This operation add new. t the/e ‘@

idents and print the list.

Code: NI ‘ ‘
studen | ", "Sara", "Ali"]
~ student -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", "All" "Hina", "Sara"J
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 manges,
4. What are the three parameters of t ‘i a

Ans Syntax of range function:
range(start, sto
the

In this syntax, start statmg of sequence of number. Stop shows

ik



the final limit for generate the sequence of number and step show the m
between numbers

- remove(item): Removes t

sort(item): Sorts thedi n ascene rder. _
6. How doyo a-library in Python? ‘
Ans: A library can b import in python using a |mp0rt" keyword

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 lst

elements we can access third element with the help of index nymb
Example: ! a @
~ marks = [76, 75 17 78] ‘@@
print(marks[2] K
Output: m
12 W
9. Whatis the se of the end parameter in print()?

Ans: In Python, the end statement is not a separate command,. but rathér an optlonal

-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 end
parameter. :
Example: Print two Strings on same line using "end" statement.
Code:
- print("Azhar Shah" end="")
print("Ahsan")
QOutput:
Azhar Shah Ahsan :
10. How can we assess an element from the list?

Ans: A list contain index number starting from 0 by default. If
elements from the list we can access element W
Example: é&

marks ={76, 75,77, 78] O %

print(marks[2] n e K\m




~ Example: Cha in the list to "Orange" _and,ﬁadd a new fruit 'Pmeapple ;
Code: ‘ ‘ :
fruits = ["Mango". "Apple", "Banana"| :

~Syntax

Output:

11. How do you modify an existi

Ans: You can modifyd '
value.

JeOMN
@ 218

eir mdex and assu:,mng a ne

fruits[0] = "Orange"
fruits.append("Pineapple")
. print(fruits) '
Output: '
['Orange','Apple’, 'Banana' 'Pmeapple]

-------------------

1. Explain the different types of decision- making statements m Python wit
examples for each.

Ans: Decision making in programming allows the program to choose different actmn_

based on conditions. This is similar to how we make decisions in real life.

Types of Decision statements

o ifstatement @W@O@CCDE@

P if else statement
if Statement:

The if statement se on conditions. If the condition is true, it runs
a block of ¢

¥

O

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 mdentatlon may cause error in your code:
(Indentation Error). '
Example:

Age = 21

if Age > 18

-

if - else:
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. ey m ' |

code to run if th

code to W 1on is false

NINAVA:

Syntax of if-else statement: @O@@D
- it condition: @@@ :

else:




- Example:

~temperature = 15 @ @ m
if temperature > 30: ' @@
print("It's a hot d y KQ
else:
: print("It's
Qutput It's nww
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 before 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 < 10:

print(number)

number += |

Explanation: In this example. the code ‘starts with a ‘number. s loop
checks if the number is less than 10. If it IS e " r nt valuc ofthc
number and then adds 1 to |t is loo %‘ er reaches 10. at which
~ point the loop stops running 2 @
‘For Loop:

A for log fc))ck of code a specific number of tlmes It is commonly used
_to iterate over a sequence (l|ke 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 anmple the code goe®thr W@ﬁk ist'and prints a

greeting message for each 0

3. Describe how to wor | cluding creation and modification.
Ans: For Answrg\r N o :

NERAE



4. Explain the importance of testing and debugging in progr |scuss 1
different debugging techniques. d * '

Ans: Testing is the process of runnjig

behaves as expected. Th i %"‘

real-world applications. 3%

Debugging is_t inding and fixing errors (bugs) in your code. It involves

ldent\fymg t cause of 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 mterpretmg error messages to locate the source of the
problem.

9. How do Python libraries enhance programmmg efficiency? Prowde an
example. . . :

Ans: Code: : : .

- For Answer See Q No. 9. ' T
6. Write a Python program using a loop md;& prints ?\IW %Mtween 1

ous inputs to check if it
any issues before the code is used in

~and 20.

- Ans: Code:
# Print odd numbers
print("Odd fron
forii L2 2)

print(i, end=" ") :

1. 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%@ @©m

print("Generated random numbe é@ é
mean_value = statist %ﬁ@% '
prmt("Mcan #\W bers:", mean_value)

WW .




- Write a Python program that performs the followmg operatio

(a) Create a list of popular Pakistani dls&es @
: "Karahi"', "Seekh Kebabs"].

(b) Add a new dish "Qu

(¢) Change "Karahi'! Maram
(d) Remov iYFrom the list.
Ans: Code:-

' pakiStaninishes = ["Biryani", "Nihari", "Karahi", "Seekh Kebabs"]

print("Initial list:", pakistani_dishes)

pakistani_dishes.append("Quorma")
pakistani_dishes[pakistani_dishes.index("Karahi")] = "Chlcken Karahi"
pakistani_dishes.remove("Nihari")

print("Final list:", pakistani_dishes)

9. Write a code to print stars (asterisk) in rectangular pattern using nested Ioops
- with three rows and five columns
Ans: Code:

for row in range(3):

R
-f lprmt("g*'SSc):nd*""“ KQ@@@W

print()

output: %
Fkkk*k - i
% % % %k % i

¥ 2k %k % ke
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 10
print(f"{i} x {j} = {i*j:2d}", end=" ")
print() # New line after each table '
Ans: :

: === Multlpllcatlon Table (1-5) ===
2x1=22x%x2=42x3=62%x4=82x5=10 2x 6= b 2 7=14.2x 8
2x9=18 2x10=20
3x =3 3 x2=1g I xF=0 JX§= l23><5— @2)(’98 24
3 x9=273 % 1¢'=30 @@




