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Short in Unit

Computational thinking is an essential skill that enables individuals to solve complex problems
using methods that align with processes involved in computer science. This chapter begins by
defining computational thinking and breaking it down into its fundamental components,
decomposition, pattern recognition, abstraction and algorithms,

Q.1 Define Computational thinking and explain its significance in modern problem-
solving. Provide examples to illustrate how computational thinking can be applied in
different fields, 09507001
Ans. Computational Thinking (CT) is a problem-solving
process that involves a set of skills and techniques to solve Did You Know?
complex problems in a way that can be executed by a Computational thinking is not
computer. This approach can be used in various fields beyond | limited to compu ience. It is

computer science, such as biology, mathemailr:s and ev a problem
daily life. tch as planning a trip

Let's break down c:}m rganizing tasks.

components:

Demmpusm

Decomposi e methnd .of breaking down a complicated problem into smaller, more

convenient cumponems. Decomposition is an important step in computational thinking. It

mvolves dividing a complex problem into smaller, manageable tasks. Let's take the example of

huilding a birdhouse. This task might look tough at first. but if we break it down, we can handle

cach part one at a time. Here's how we can decompose the task of building a birdhouse.

» Design the Birdhouse: Decide on the size, shape. and design. Sketch a plan and gather all
necessary measurements.

+ Gather Materials: List all the materials needed such as wood, nails, paint, and tools like a
hammer and saw.

« Cut the Wood: Measure and cut the wood into the required pieces according to-the design.

+ Assemble the Pieces: Follow the plan to assemble the pieces of wood together to form the

structure of the birdhouse. —~ m
» Paint and Decorate: Paint the hirdhnug ad @5@@@& it attractive for
birds.

+ [Install the Birdhouse

can EESWM 0\4 I

securely install the birdhouse where birds




2 _— Build a Birdhouse
S
Tools, what we need, where to get

Q.2 Explain pattern recognition in the context of computational thinking. l:lﬁw do -=f
identifying patterns help in problem-solving?
Ans. Pattem recngmtmn mvulwzs tnnkmg for similarities or pattcrns among ithin prnhl ms.

: @ﬁﬁs you might

e Side ngﬂll Aren=12=1 Visual/Numerical Pattern
o Side Length 2: Area =2° = 4 (1+3) +?°ii Uf hy*‘: +
Side Length 3: Area = 3* =9 (143+5) A_A /l A A A
 Side Length 4: Area = 47= 16 (1+3+5+7) Side |[1/2(|3(4]|5([6]|7
* Side Length 5: Area = 5% =25 (143+5+7+9) Area | 1| 4 | 9 |16|25]|36]|4a7
e Side Length 6: Area = 6°=36 (1+3+5+7+9+11) VN
e Side Length 7: Area = 72 =49 (14+3+5+7+9+11+13) s W T iR A
We can see that the area of each square can be Goes up by consecutive odd
calculated by adding consecutive odd numbers. For numbers starting at 3

example, the area of a square with a side length of 3 can be found by adding the first three ode
numbers: | +3+5=9,

Q.3 What is an abstraction in computational thinking? Discuss its importance and provide
example of how abstraction can be used to simplify mmplex problems. 09507003

- Ans. Abstraction is a fundamental concept in pmhlem solving pSpe ter science.
involves simplifying complex problems by breakmg theim \duwn!inte Smaller, more manageable
parts, and focusing only on the essenfig a ¢ while'ignoring'the unnecessary ones. This helps if




Definition '
Abstraction is the process of hiding the complex defails whi n parts.
It helps reduce complexity by allowing us, to foc I w without getting lost

on
in the details. %
Example: Making a Cup o
1. Boil water. ‘?ﬁ
2. Add tea IWM
3. Steep for minutes.
4. Pour into a cup and add milk/sugar if desired.
Q.4 Describe what an algorithm is and explain its role in computational thinking. Provide a
detailed example of an algorithm for solving a specific problem. 09507004
Ans. An algorithm is a step-by-step collection of instructions to solve a problem or complete a
task similar to following a recipe to bake a cake. An algorithm is a precise sequence of
instructions that can be followed to achieve a specific goal, like a recipe or a set of directions that
tells you exactly what to do and in what order:
Example: Planting a Tree: Here is a simple algorithm to plant a tree, an activity that can be very -
meaningful and beneficial: |
1. Choose a suitable spot in your garden.

2. Dig a hale that is twice the width of the tree's root ball.
3, Place the tree in the hole, making sure it is upright.

4. Fill the hole with soil, pressing it down gently to remove air pocke @?E
5. Water the tree generously to help it seftle. @0@(@

6. Add much around the has'e‘nf the n-i:' 0 réfais -.. n~ i.'-f-.

7. Water the t it 1s esta
ater treeregﬂm'_!ylt:s

This algorithm gives clear ifs how tb plant a tree, making it easy to follow for anyone.
Q.5 Explain the Princi plesiaf yutational Thinking in details: 09507005
Ans. Computaffonal tt 5 involves several key principles that guide the process of problem-
solving in a

Problem Understanding

Understanding a problem involves identifying the core issue. defining the requirements, and

setting the objectives. Understanding the problem is the first and most important step in problem-

solving, especially in computational thinking. This involves thoroughly analyzing the problem to
identify its key components and requirements before attempting to find a solution.

Impertance of Problem Understanding

« Clarity and Focus: By fully understanding the problem, you gain clarity on what needs to be
solved. This helps you focus on the right aspects without getting distracted by irrelevant
details.

+ Defining Goals: Proper understanding of the problem allows you to define clear and
achievable goals. You can determine what the final outcome should look like and set specific
objectives to reach that outcome.

« Efficient Solutions: When you understand the problem well, you can dev; ore efficient
and effactive solutions. You can choose the best metho 5 @ e problem,

saving time and resources. : 2 E { ﬂ'r‘? \o
lem, you can avoid common

» Avoiding Mistakes: B :
pitfalls and mistakes, oblem can lead to incorrect solutions and

wasted effort. \‘{N] ‘% | n

SN
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Example: Building a School Website:

Imagine you are asked to build a website fﬂ(l:') ! EW@@&@E you need

to understand the problem:

1. Identify Reqmremen& ‘,
events, class schedules E niori

2. User Needs: ilf Website? Students, teachers, parents? Understanding your
audjen@mgnmg user-friendly interfaces.

3. Technical Constraints: What resources and tools are available? Do you have access to a web
server and the necessary software?

By understanding these aspects, you can plan and build a website that meets ﬂ:lt*: needs of your

school community.

Problem Simplification
Simplifying a problem involves breaking it down into smaller, more manageable sub-problems.

Example: To design a website, break down the tasks into designing the layout, creating content,
and coding the functionality.

Solution Selection and Design - f
Choosing the best solution involves evaluating different approaches and selecting the most
efficient one. Designing the solution requires creating a detailed plan or algorithm. ]
Q.6 Explain how you would use algorithm design methods such charts and

pseudocode, to solve a complex mmpntationa ruble lﬂﬂﬂ with &
detailed example. 019507006
Ans. Algorithm design g ols techniques to tackle various

computational problems &fR ethod has its strengths and weaknesses, making it
suitable for dif --ﬁ\'ﬂ':-, ‘ blems. Understanding different methods allows one to choose

For example, pages for nev

solutions. Let's dmcuss two of these methods.

Flowcharts N
Flowcharts are visual representations of the steps in a process or system, Flowcharts depicted

using different symbols connected by arrows. They are widely used in various fields. includi a_-'f-
computer science, engineering, and business, to model processes, design systems, )
communicate complex workflows clearly and effectively.

Importance of Flowcharts
e Clarity: Flowcharts provide a clear and concise way to represent prneesses making ther

easier to understand at a glance.
o Communication: These are excellent tools for communicating complex processes (0 a wi
audience, ensuring everyone has a common understanding.

* Problem Solving: Flowcharts help identify 3 H‘“’:ﬁ
igg owchart symbol
@% in 1947 by the Americ
0

bottlenecks and inefficiencies in a process
onal Standard Institute (ANSI).

aiding in pmblem ~solving and npt m zalioﬂ

_




Flowchart Symbols

ﬁ”ﬂ

a process or

: »{{e\lﬂp@x\g@@%

Description

L
~This symbol shows the flow of data, information or process in the
flowchart.

An oval shape symbol that represents the Start and End of a
flowchart,

A Rectangle shape symbol is used to represent the process or action
taken or shows all the calculations.

A diamond represents a decision symbol used for comparison or a
decision. It changes the flow of control and decides a particular path
to be followed.

Input/ouiput

A parallelogram represents either input or outpul operation
regardless of the input or output method.

Connector

(=

O Decision
o

O

1 B
‘ o
OY\{MXSF afiother with the same number in a program. |

A small circle represents a connector symbol and is used to
join various parts of a flow chart—Co used when
flow chart is y& i e numbers inside

Q.7 Draw a flow ch '{i@ejﬂ ‘thedarge one out of three given unequal numbers. 09507007

AN o

OR

Draw a flowchart to find largest of three numbers.

Ans:

/Inputa.h.c/ | :




b

Q.8 Draw a flow chart to show the process of order from - @@E@ 09507008
Ans. A e\ o

oD @@\lu |

NNM CXE ) z .4

Q.9 flraw a flow ch

i




Q.10 Provide a detailed explanation of psendncode, alo
illustrate its use effectweiy

Ans. Pseudocode 15 a method o represen
that is easy to understand. It i ‘

it _.-n‘ simple and informal language
plain English, making it

g;mmmmg clarity with the readability of
r'planning and explaining algorithms. Pseudocode is not
actual code that ptm:r but rather a way to describe the steps of an algorithm in
a manner that fullow

Example-1

Determining whether a number is even or odd is a fundamental task in programming and
computer science. An even number is divisible by 2 without any remainder, whereas an odd
number has a remainder of | when divided by 2. Below is the pseudocode for this process,
followed by an explanation.

Algorithm 1

Pseudocode for determining if a number is even or odd.

|. Procedure Check Even Odd(number)

2. Input: number (The number to be checked)
3. Output: "Even" if number is even, "Odd" if number is odd
4. Begin
5. if (number % 2 = 0) then _ :
6. print "Even”
7. else @@Y@
8. print "Odd" o @ o
9. Endif Q 0
10. End &
Explanation ;
1. Procedu o'Fhé pseudocode begins =
with the Mﬂ procedure 'Check Even _ I?“i you know? _
Odd' which takes a single input, 'number’. Pseudocode is often used in software
2. Input: The procedure accepts a variable 'number | development before writing the actual
which is the integer to be checked. code to ensure that the logic. is sound
3. Output: The procedure outputs "Even" if the |and to facilitate ~communication
number is even, and "Odd" if the number is odd. between team members who may be
4. Begin: Mark the start of the procedure. using  different programming
5. Condition Check: The condition 'if (number % 2 | languages. -

= () checks if the remainder of the number when divided by 2 is zero. The modulus operator
'% is used for this purpose. .

6. Even Case: If the condition is true, the procedure pnms "Even".

7. Odd Case: If the condition is false, the procedure prints "Odd".

8. End: Marks the end of the procedure.

.11 Compare and contrast flowcharts and pseudocode as methods for algori design.
Discuss the advantages and disadvantages of each method, a i where

one might be preferred over the other. o 0sse7011.
Ans. Flowcharts and pscudm:ode are bo orithms, but they do so in
you decide which method is more

different ways. Understandi '
suitable to use for ym:r s




= T [
Floweharts

graphical symbols and
represent the flow of an

Pseudocode
e Pseudocode uses plain language and

S
structured format to describe ’ﬂ;‘ Tof Q
an algorithm. ®) \, :
1S

o It is read like a st
written aups rahy:
NN : .
e Pse ommunicates the steps in a

anowsto
algorithm.

It is like watching a movie, where each
symbol (such as rectangles, diamonds, and |
ovals) represents a different type of action

detailed, narrative-like format. or decision, and arrows indicate the
e It is particularly useful for documenting connection and direction of the flow.
algorithms in a way that can be easily e Flowchart communicates the process in a
converted into actual code in any visual format, which can be more easy
programming language. for understanding the overall flow and
structure.

» They are useful for identifying the steps am!
decisions in an algorithm at a glance.

Example: :

Algorithm: Presents the pseudocode for checking a valid username and password.
Procedure Check Credentials (username, password)

Input: username, password

Output: Validity message

Begin

validUsername = "user123" (Replace ¢ ; i 3

validPassword = "pa (Replagé ; alid password}

if (username = = va ‘% yrie ) the

i

. if (password == gl
9. print.," ke $
10. else

11. print "Invalid password"

12. end if

13, else

14. print "Invalid username"

15. end if.

16. End
Q.12 Describe Basic Algorithm Design and Evaluation Techniques. 09507012

OR

Provide a detailed explanation of the fundamental techniques used in algorithm design and
evaluation, i
Ans. Techniques to essential algorithms are essential to Did you know? 1
understand how efficiently they solve problems. In this | Some algorithms can perform the
section, we will explore different techniques for evaluating | same task much@r than others

algorithms, focusing on their time and space complexities, _ @(@ a list of 10
1. Time Complexity ight” take one algorithm |
i - nd

Time Complexity measures how fas and another algorithm 18
performs. It shows how 3he gorithm | seconds.
changes as the size o

90 =N B 9 9




Imagine you have a list of names, and you want to ﬁnd a specific nam names, it

might only take a few seconds to look Lhrﬂugjl the li - a es? Or 1,000
names? The time it takes to find the n (f
us understand this i increase.

2. Space Complexity
Space cumplemty A T

essential to gg ie memory required for the input and any extra memory used by the
algorithm,
Q.13 Explain the concept of a dry run in the context of both flowcharts and pseudocode.

OR

How does performing a dry run help in validating the correctness of an algorithm? o9s07013

Dry Run

A dry run involves manually going through the algorithm with sample data ?

to identify any errors.

Dry Run of a Flowchart //input first No.4/

A dry mmn of a flowchart involves manually walk|

ing through the flowchart step-by-step to understand how the algorithm | £ Pyt 2nd No. 8

works without using a computer. This helps identify any logical errors and
understand the flow of control.

Example: Calculating the Sum of Two Numbers: Consider the flowchart

given in figure for adding two numbers:

L u} T 5
Steps to dry run this flowchart: a E‘“
l. Start @@ &
Input the first number (¢ Flowchart for adding

2. two numbers

3. Input the second numbe

4. Add the twon %

5. Output

6. Stop

Dry Run of Pseundocode

A dry run of pseudocode involves manually simulating the execution of the pseudocode line-by-
line. = >

This helps in verifying the logic and correctness of the D'.d YOI Kt
algorithm. Dry rmunning your code or

Example: Finding the Maximum of Two Numbers alg:m’fhn:h hip e lcatchui.g RIS
Consider the pseudocode for finding the maximum of two | S0 ) 1 M€ CEVEIOPIMEHE Process,
nimbers: saving time and effort.
Algorithm: Find Maximum
. Input: num1, num?2
. if numl> num2 then
max = num
4. else

|

2

3

4 :

5. max = num?2 @
6. end if @ﬁ o
7. Output: max @

Step to dry run this pseudag % -

1.

:

Input numI and num2
. Checkifn

E«“




3. Since the condition is False, max = num2 (max = 15) @ @@@

4. Output max (15) @i;}: _-
Q.14 Explain the basic concept e its benefits with suitable

examples. Q 09507014
Ans. Sll’ﬂlﬂ.ﬂﬂﬂn 18

Use of Simulation

1. Tesﬁng Algorithms: We can use simulation fo see how well an algorithm works with
different types of data. For example, if we want to test a new way to sort numbers, we can
simulate it with different sets of numbers to see how fast it is.

2. Exploring Scenarios: Simulation allows us to create many different situations to see v al
happens. For example, in a science experiment about plant growth, we can simulate different
amounts of water or sunlight to find out which conditions help plants grow best.

Benefit of Simulation

o Cost-Effective: It is often cheaper and faster to run simulations than to conduct
experiments.

o Safe: We can test dangerous situations, like a ﬁre in a bui M@yﬂnﬂ at risk.

* Repeatable: We can run the same :nmulatm %% settings to observe
how things change.

Example of Simulation O Qgé

1. Weather Forecasti ._: - use s:mulanans to predict the weather. They input da

2. Traffic Flow: City planners can s:mulate traffic to see how changes to roads or traffic lights
might affect the flow of cars. This helps them design better roads and reduce traffic jams.
Q.15 What is LARP? Discuss its importance in learning and practicing algorithms. ssso7015
Ans. LARP stands for Logic of Algorithms for Resolution of Problems. It is a fur and
‘interactive way to learn how algorithms work by Did you know?
actually running them and seeing the results. Think of For the latest versions and updates of
it as a playground where you can experiment with LARP software, check trusted
different algorithms and understand how they process educational and coding platforms, or

data. _ . search for "LARP software download"
Why is LARP Important! on your favorite search engine.
LARP helps you:

e Understand how algorithms work. For instance, which i
determine the applicability of tax on thegn Al ‘salafy ol

* See the effect of different inputs \the
* Practice writing and l% al

— g —




Writing Algorithms
Wnrmg algﬂnthms using LARP involves a stru

R {II\J\ Jlay - messages, READ to input values, and conditional statements like

such as using

IF.. THEN...ELSF'to handle decision-making processes, Here's an example of a simple algorithm
to check if a number is even or odd.

START

WRITE "Enter a number”

READ number

IF number % 2 =0 THEN
WRITE "The number is even"
ELSE

WRITE "The number is odd"
ENDIF

END

[ e
O Ei iRme s S aa A8 rNE
START
READ
Annual .
E;F.E:‘aaw o
%ﬁ' o
END
)
_ LARP Software mmn*p @5@5@
Drawing Flowcharts in LARP:

Drawing flowcharts in LARP dn M‘\hﬂ algorithm's steps using standard

flowchart symbols such as r : -m- diamonds for decisions, and parallelogram for

nput/output operati N]o nas
e —
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Q.16 What is Error Ide \peefiig in LARP? osserol
Ans. When we wri : reate flowcharts in LARP, we sometimes make mistz ke
called ERW mistakes can prevent our algorithms from functioning correctly. Em
handling ebugging are processes that help us find and fix these errors.

Types of Errors
There are three main types of errors you might encounter:
e Syntax Errors: These occur when we write something incorrectly in our algorithm
.« flowchart. For example, missing a step or using the wrong symbol.
¢ Runtime Errors: These happen when the algorithm or flowchart is being executed. B
example, trying to perform an impossible operation, such as dividing a number by zero.
e Logical Errors: These are mistakes in the logic of the algorithm that cause it to behas
incorrectly. For example, using the wrong condition in a decision step. |

Debugging Techniques
Debugging is the process of finding and fixing errors in an algorithm or flowchart. Here are sos
common debugging techniques: .
o Trace the Steps: Go through each step of your algorithm or flowchart to see identity wher
goes wrong,
e Use Comments: Write comments or notes in your al “f‘}@ﬁ{ i@@t each part
. : N7

supposed to do. This can help you spo alies \ T 7" Did you know?
; e ways read error messas

decision steps are cotret carefully. They often tell ¥

e Simplify the Pr ‘i,: .=_ ywn the algorithm into exactly where the problem is.
small pdch part separately. -




Common Error Message in LARP

Here are some COMMON eITor messages you uti%ht

see in LARP and what they mean:

« Missing Step: You probab
important step in your al ithyn.
» Undefined i

that hasn't b etmed yet.

Sing a variable

= ht:-@@m &)
m s comes from an
g “al'moth that was found
causing problems in an early computer.
The moth was removed, and the process
_was called "debugging"

.

i

o Invalid Operation: You are trying to perform an operation that is not allowed, like di\-iding'

by zero.

Q.17 How does LARP enhance the understanding and application of computational
thinking principles? Provide a scenario where LARP can be used to improve an algorithm.

19507017

Ans. LARP (Logic of Algorithms for Problem Resolution) improves knowledge and
implementation of cnmputatiunal thinking principles by taking an immersive, interactive, and
collaborative approach to problem solving. Participants gain hands-on experience decomposing

complicated issues, identifying pattemns,

abstracting pertinent information, and designing

successful algorithms through role-playing situations that replicate real-world challenges. LARP
makes abstract topics tangible by requiring participants (o actively create and test solutions while
receiving quick feedback, which encourages incremental improvements. This strategy focuses on
-ollaboration and adaptation, reflecting the dynamic nature of computational problem solving.

Consider a case in which LARP is used to develop a sorting algorithm for organizi
library based on height. Participants assume roles sygh as "li Cl}@
The librarian employs an initial algorithn subi % ¢ participants (books)

VA

according to their displayed heigh o~
[ 4

Short Questions (Additional)

Q.1 Introduce Computational Thinking.
09507018

Ans. Computational Thinking (CT) is a

problem-solving process that involves a set
of skills and techniques to solve compiex
problems in a way that a can be executed by
a computer, This approach can be used in
various fields beyond computer science, such
as biology, mathematics, and even daily life.
0.2 How Computational Thinking is

helpful in Problem-Solving? 19507019
Ans. Computational Thinking (CT) is a
problem-solving process that involves a set
of skills and techniques to solve complex

G, W

daily life.

—ém?— - - -

gsina
servers.”

Q _

Q.3 Can we use Computational Thinking
for planning a trip? 09507020

Ans. Yes, Computational thinking is not
limited to computer science. It is used in
everyday problem solving, such as planning
a trip or organizing tasks. -

Q.4 Whatis Flowchart?

Ans. Flowchart is a diagrammatic
representation of an algorithm, It describes
what operations are required to solve a given
problem. Flowchart illustrates the sequence
of operations to be performed to solve a

problem in the fo ﬁ:‘%ﬁmmm
%ﬂ' while

determine
creating a
! 09507022
s. The flowchart developer must

determine the following requirements for




the given problem or algorithm before
drawing a flowchart.
o Start of the flowchart

e Input to the flowchar-
e Typeof pmcesw&
. Declmlf}

ut

the operation

* End of the flowchart

Q.6 Which software tools are required for
designing flowchart? 09507023
Ans. For flowchart designing, different
software tools are available to design the
flowcharts. Some of the famous tools are
Microsoft Visio and LARP software.

¢ Microsoft Visio

* LARP (Logics of Algorithms and
Resolution of Problems)

Q.8 Draw the symbols of flowchart with descriptions.
Al fatalie

Ans. Flowchart symbols

Svmbol

Name

W
Pk

o A
I i

‘ -
his symbol shows the flow of data, information or
processin the flowchart.

Gﬁl@i@ﬂ whilﬁ

09507024

ol
\-\1}_ ollowing steps will be followe

while creating flowchart,

Start Microsoft Visio

Click on the category of Flowchart
Double-click the Basic Flowchart

For each step, you wish to design in th
process, drag a relevant flowcha
symbol and place itonto your drawing,
Connect the flowchart shapes By
holding the mouse pointer over the fis
symbol, and thenreleasing it on the to b
other symbol you wish to connect to.

To place text into a shape, select it, an
then type.

@o@@mﬁ s

Description

M
= Terminal | An oval shape symbol that represents the Start and End of
aflowchart.
Process A Rectangle shape symbol is used to represent the
processor action taken or shows all the calculations. I
A diamond represents a decision symbol used fo :
Decision - |comparison or a decision. It changes the flow of control and

decides a particular path to be followed.

operation regardless of the input or output method,

C7 Inputfoutput| A  parallelogram represents either input or output

A small circle represents a cnnnﬁﬂor s
join various parts of a

o‘\ﬁ %ﬁé&

is used to

-
used wh"
a{ﬁ TJEX and the numbers

it links. Control is transfe _

or to-another with the same number in &

—i{124%




Q.9 Draw a flowchart to find the area Step 1.  Start
of triangle when the lengths of height and Ste Zﬂq-gl o d.e
base aregiven. 0950 Q A @Wy (im¥to atb+c+dte
Ans. S0 / \B( 0 - product to axbxcxdxe
START \Xm\yj\}; " Step 5,  Setaverage to
a+b+ec+d+e
2 5
osasdfiadi Step 6. Output sum, product, average
! Step7. End
As{BH)I2 Q.14 What are the principles of :
Computational Thinking? 09507031
v Ans. Computational thinking involves
/ oureuta e several key principles that guide the process
of problem-solving in a structured manner.
¢ Problem Understanding
¢ Problem Simplification
Flowchart to find the area of triangle e Solution Selection and Design
Q.15 How Communication is important in
Q.10 What are the Properties of Flowcharts? 09507031
Computational Thinking? 09507027 excellent _tools for
Ans. Following are the basic properties of to a wide
Computational Thinking: O & GO
« Decomposition
o Abstraction ®) KQ ) _ wchart that Input a year
« Pattern Recogni % nd determine whether it is a leap year or
not. 09507032
¢ AN g Ans
Q.11 How p n recognition works? j

09507028
Ans. Pattern recognition involves looking for
similarities or patterns among and within
problems. For instance, if you notice that you
always forget your homework on Mondays,
vou might recognize a pattern and set a
eminder specifically for Sundays. Pattern
recognition is an essential aspect of
computational thinking.

.12 Give an example of Abstraction.
09sa7Tu29

\ns. Making a Cup of Tea - High-level
Steps: 1. Boil water. 2. Add tea leaves or a
122 bag, 3. Steep for a few minutes. 4. Pour
mto a cup and add milk/sugar if desired.
(.13 Give an example of % sorith

\ns. To find
average of five g

{126}

Ans. Pseudocode is a method of representing
an algorithm using simple and informal




language that is easy to understand. It
combines the structure of pmgrammm
clarity with the readabihty of plam

making it a useful togh

explaining a]gnnthms

Q.18 Give an

(df

DBH]'HIH
Ans. Pseuhvtib e for determmmg if a number

isevenorodd.
1.  Procedure Check Even Odd(number)

I

of

else ,@ @@W\N

nd
Q.19 Why Psendocodes used? 1950703
Ans. Pseudocode is a method of representing
an algorithm using simple and informs
language that is easy to understand.
combines the structure of programming
clarity with the readibili9ty of plain Englis&
making it a useful tool for planning
explaining algorithms.

Q.20 What is Dry Run? 5
Ans. A dry run involves manually going
through the algorithm with sample data

2. Input: number (The number to be
checked)

3.  Output: "Even" if number is even,
"Odd" if number is odd

4. Begin

5.  if (number % 2 = 0) then

6. print "Even”

Topic Wise Multiple Choi
Q.1 Choose the correct option
Computational & Their Properties

1. Which of the follewing best
computational thinki

(a) The process of %d

mathemat DM

(b) W‘Opmblem into
‘smialler, manageable parts

(c) Creating hardware solutions for
computing

d) Writing complex algorithms only

2. What is abstraction in computational

thinking? 09507038

(a) Solving a problem step-by-step
without simplification

(b) Focusing on the most important

details and ignoring irrelevant
imformation

(¢) Creating detailed models for real-
world problems

(d) Using complex language and jargon
to explain problems
3. Which of the followi

identify any errors.

ce Questions (Additional)

(a) Designing a new algorithm for eve

) O o el

RS

(c) Wnting a . program
programming languages
(d) Solving problems without breakis
them into smaller parts
Which step in computational thin i
involves creating a sequence of steps’
solve a problem? 0950
(a) Abstraction
(b) Algorithmic design
(c) Decomposition
(d) Pattern recognition
What is decomposition
computational thinking? 1950708
(a) Creating a set of instructions
follow
(b) Br-:akmg a co

in  multip

problem

of pattern
computatio n
o
[




6. How many properties of
computational thinking are available?

(a) 1 (b) 2 09507

(c)3 (d)4 C}Wﬁ ; %
7. Breaking down the

into smwm nes and

working 'oné by one is called.

(a) Abstraction 09507043

(b) Decomposition

(c) Algorithm design

(d) Pattern Recognition

8. Which is a graphical representation of

[ ]
10. The diamo

e ' ﬂ:e_
'{:\njd d 09507047
@@ 5) Decision making
essing  (d) Remarks

i.1n flow charts symbol <>is used to

show a: 09507048
(a) Solution (b) Decision making
(¢) Verification  (d) Test data

12. Which technique has drawn a pictorial
representation of the solution? v9s07049
(a) Prototype (b) Pseudo
(c) Debugging (d) Testing

13. What is the purpose of a
parallelogram shape in flowcharting?

an algorithm? 09507044 49507050
(a) Matrix (b) Graph (a) Decision (b) Connector
(c) Flowchart (d) Solution (¢) Input/output  (d) Start or End
9. Which symbol in the flowchart is used 14. What is the purpose of an oval shape
to either start or end the ﬂuwchuagr;‘::m symbol in flowcharting? P
(a) Terminal (b) Connector ' (a) Decision (b) Connector
(c) Process (d) Decision (c) Process {@ nd
r 2 ) L oA & ,
]ll b]2|b]|3 ] TUWWYT b|8|c|9]allofb]
b | 12] 8 AdE P
W NG " .
Solved Exercise
Choose the correct option. (b) It complicates problems by adding
1. Which of the following best defines more details.
computational thinking? 09507052 (c) It eliminates the need for solving the
(a) A method of solving problems using problem. '

mathematical calculations only.

(b) A problem-solving approach that
employs systematic, algorithmic, and
logical thinking

(¢) A technique used exclusively in
computer programming

(d) An approach that ignores real-world
applications.

Why is problem

[

decomposition

(d) It is only useful for simple problems.
1, Pattern recognition involves: 19507054
(a) Finding and using similarities within
problems
(b) Ignoring repefitive elements
(c) Breaking problems into smaller
~ pieces
(d) Writing detailed algorithms

position

4. Which terms refers process of
ig; [ : n the main
important in computational think g?(i\ ﬁ@m CAL 09507055

(a) It simplifies pmﬁle 34 | (b) Pattern recognition
them down into-smal (c) Abstraction
m@} T (d) Algorithm design
— = __-——H{M§ ——= e ——




5. Which of the following is a principle of
computational thinking? 09507056
ons
(a) Lists nf da!a
(b) Graphical representations

(a) Ignoring problem und
(b) Problem simplificati

(c) Step-by-step instructions for solving a
problem

(c) Avoiding sc}luunn de
(d) Repetitive p&tterns

7. Which of the following is the first step
in problem-solving according to
computational thinking?

(a) Writing the solution

(b) Understanding the problem
(¢) Designing a flowchart

(d) Selecting a solution

9507058

8. Flow %@
d t algorithms graphically

or AR e

¢) Solve mathematical equations
(d) Identify patterns
9. Pseudocode is:
(a) A type of flowchart
(b) A high-level description of an
algorithm using plain language
(¢) A programming language
(d) A debugging tool

10. Dry running a flowchart involves:
il

(a) Writing the code in a pmgrammmg |
language

(b) Testing the flowchart with sample
data

(¢) Converting the flowchart into
pseudocode

(d) Ignoring the flowchart

~3 V b\

S

T

10] b}

9

b

\ g

%\\3\5

Q.1 Define onal thinkmg.

Ans. Short Question No. 1

Q.2 What s decomposition
computational thinking?

Ans. Decomposition is an important step in
computational thinking. It involves dividing
- i@ complex problem into smaller, manageable
tasks. Let's take the example of building a
birdhouse. This task might look tough at
first, but if we break it down, we can handle
eqch part one at a time.

Q.3 Explain pattern recognition with an

in

example. 09507063
Ans. Short Question No. 11
Q.4 Describe abstraction and

i

importance in problem-s
Ans. Abstraction is a fun i
problem suWE mputer

or complete a task similar 1o following |

Understai ;
i%gmdmg the problem is the first ¢

science. It involves simplifying comple
problems by breaking them down int
smaller, more manageable parts, um
focusing only on the essential details whil
1gnoring the unnecessary ones. -
Q.5 What is an algorithm? w9somes
Ans. An algorithm is a step-by-st
collection of instructions to solve a probles

recipe to bake a cake.
Q.6 How does problem understanding
help in computational thinking? wsemss
Ans. \ in"ﬂﬂt_. o

. defining ¢

o = B

tmg the objec

most important step in problem- sﬂlvl__
especially in computational thinking,

- .

4128 %




OR
Ans. Short Question No.

5 -
Q.7 What are flowcharts il
they used? ! f\

'\] o

0.9 How do .
Ans, Here'sth

Flowcharts

2 hetween flowcharts and pseudocode?
mparison between flowcharts and pseudocode in a tabular form:

- ~onow
s. Sh sfion @}m
ose of pseudocode.
. uestion No. 17 D9507T068

0R507069

Pseudocode

Graphical symbols (rectangles, diamonds, etc.)

Text-based, resembles programming
language syntax

—_ = —_—
Visually represents the sequence of operations and
lecision-making process

Describes the algorithm in a structured.
||human-readable format

_E-{igh—level view, easy to follow at a glance

HMore detailed, step-by-step instructions

Used in presentations, documentation, and for

Used by developers to outline algorithms
before coding

=xplaining logic visually

Non-programmers or visual learners

Programmers or those familiar with
algorithm design

simpler for small algorithms, harder for complex

ones —

Flexible for a @ﬂﬁ_ Eﬁht can
mme@ =

.10 What is a dry run pad\ W i
mportant? %“\1@
Ans: Short Questi o
Q.11 Dese and its significance
n learning algorithms. 09507071
ins: LARP stands for Logic of Algorithms
“or resolution of Problems. It i1s a fun and
neractive way to learn how algorithms
cork by actually running them and seeing
“»z results. Think of it as a playground where
u can experiment with different algorithms
. understand how they process data.

1.
grading system follows these criteria:
90 and above: A+

T A

Below 60: 3 TEJ Jﬁr\ﬂ ,K\J

L.ong Questions

explain two debugging
19507072

Ans: Debugging is the process of finding
and fixing errors in an algorithm or
flowchart. Here are some common
debugging techniques:

Trace the Steps: Go through each step
of vour algorithm or flowchart to see
identity where it goes wrong.

Use Comments: Write comments or
notes in your algorithm to explain what
each part is supposed to do. This can help
you spot mistakes.

Write an algorithm to assign a grade based on the marks obtained by a student. The

) a D@@m 09507073




Ans. .
= Aveoll
Input: Marks obtained by the student ( IB a1 ) .

If marks >= 90, assis
Else lfﬂﬂ'-i— ma

RSk s:gn grade as F.
Output: Display the assigned grade.
End
2. Explain how you would use algorithm design methods, such as flowcharts 3
pseudocode, to solve a complex computational problem. Hlustrate your axpl na
with a detailed example. 95
Ans. See Long Question No. 6 3
3. Define Computational thinking and explain its significance in modern problem-sol¥i
Provide examples to illustrate how computational thinking can be applied in differ
fields.
Ans. See Long Question No. 1
4. Discuss the concept of decomposition in computational thinking. Why is it importan

pmblem, making it EE.EIEI to cnmpreher@ -: :. A ‘s‘a l e. D Gorh positiun. by foc
] a .|| ‘

uﬂf icant in software devﬂlopmem wheré,-

teams or penple: Furthermore, deconstruction makes solutions to smaller sub-pmblems I
reusable, as they can often be applied to other projects or settings. It also promotes scalabilifs
allowing systems to evolve or adapt through changes to individual components rather i
redesigning the entire system. Overall, decomposition is an effective technique for structs
“problem solving, modularity, and efficiency in computational thinking and beyond.
: 5- Explain pattern recognition in the context of computational thinking. How |
ldentif)rmg patterns help in problem-solving? i
Ans. See Long Question No. 2
6. What is an abstraction in computational thinking? Discuss its lmpurtance
provide example of how abstraction can be used to simplify complex problems. L
Ans. See Long Question No. 3
e Describe what an algorithm is and explain its role in computational thinking. Pro
a detailed example of an algorithm for solving a specific prob @I‘lhaﬂd dl'l".

corresponding flowchart,
Ans. See Long Question No. 4 @ 2
8. ‘Compare and mntrast flowcharts nde ethods for algorithm

Discuss the advanta
might be preferred ove

Ans. S:{Wﬁj




LaE
a udocode.
an Algorithm? o9so7os0

9. Explain the concept of a dry run in the context of both fin

How does performing a dry run help in vali%ﬁn \
\ns. See Long Question No. 13

10.  What is LARP? Discass its
Ans. See Long Question Ng. ﬁm ,
11.  How doe ¢ the understanding and application of computational
thinking pri ovide a scenario where LARP can be used to improve an algorithm.

D950T0RT
Ans. See Long Question No. 17

‘m faned inlearning and practicing algorithms. 09507081

Activities
Activity 1 09507083
Decompose a Task
“hink of a complex task you do regularly, like organizing school event or cooking a meal. Break
down into smaller, manageable parts. Write down each step and discuss with your classmates
~ow decomposition makes the task casier to handle.
Sample: Complex Task: Cooking a Meal
I. Plan the Menu: Decide what dishes to preparc based on available ingredients, dietary
preferences, and time constraints.
2. Gather Ingredients: Check the pantry, make a shopping list for ' ems, and
@}

purchase them. @
2 i the chosen recipes.
! t . .L8uch as sautéing, boiling, or

3. Prepare Ingredients: Wash, peel,
4. Cook Each Dish: Follo '
, and any additional items like condiments.
in serving bowls or plates and ensure everything is

baking. Q
5. Set the Table: Arr la
6. Serve t
ready
7. Clean Up: Wash dishes, wipe surfaces, and store leftovers.
1ns, Class Work\ Lab Work\ Practical Work

Activity 2 09507084
_reate a table with side lengths from 1 to 10. Caleulate the areas of the square using the pattern of

«Iding consecutive odd numbers. Verify your results by squaring the side lengths and see if the
sattern holds. .
Ans. Sample table

he | shcs

'1.':1 (Odd Numbers)|Area (Squared)

[16 ) O
\T k-_\r;\']_ "
" |

END
o
el

; T3
)

e
49
64

A D

2




: Area (Odd Numbers) m

b |mi >\ ([

o Jiogy 2 ;\Y\\\\lﬂl‘l‘lﬂ

7 O~

Activity 3 9507HN
Let $ creatc an al ething you do every day, like brushing your teeth or =
packing y rite down the steps you follow, one by one. Share you algorithm w#
your class ee 1f yuur friends can follow it! '
Ans. Class Work\ Lab Work\ Practical Work )
Activity 4 950708

Duthne an algorithm for applying to the Board of Intermediate and Secondary Education {B SE
for 9" Grade Examination.

A]gurithm Cha]lenge

Work in pairs to create an algorithm for a common task, such as making a sandwich or g
ready for school. Write down each step clearly, then exchange algorithms with anoth:r I_'
Follow their algorithm exactly as written and see if you can complete the task. |
Ans. Class Work\ Lab Work)\ Practical Work

Activity § 0950708
Create a flowchart for a daily routine activity, such as getting ready for snh-:ml Include dﬁc :

points like choosing what to wear based on the weather.

Ans. Class Work\ Lab Work\ Practical Wurk m@ @O
_ \ |

Activity 6
Draw a flowchart for se@ 2

The: team can have a maximum of

Achwg Y

Create Your Own Pseudocode: Divide the students into small groups and assign each groug
different simple problem. such as finding the maximum number in a list or calculati ' '
factorial of a number. Ask them to write the pseudocode for their assigned problem and b
present it to the class.

‘Ans. Class Work\ Lab Work\ Practical Work

A(:t]ﬂ!g 8 U9SHTI
Think of a simple task, like finding the largest number in a list. Write down the steps you wi
take to complete this task, Now, imagine the list has 10 numbers, then 100 numbers. How do

steps change?
Ans. Class Work\ Lab Work\ Practical Work
Activity 9 sl
Create a simple flowchart in LARP that calculates the ave:rage of three num . Introduc:
syntax error, a runtime error, and a logical error in your flowcha n@@ em using !
debugging techniques we discussed.
Ans. Class Work\ Lab Work\ Pra @@

Q
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