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Understanding number systems is fundamental in computer science am:l digital electronics. This |
chapter will delve into various numbering systems, their applications, and how they are used i in |
computers. | !
Q.1 Explain Numbering System with its types in details. 19502001 1
Ans. Numbering systems are essential in computing because they form the basis for representing, |
storing and processing data. Different numbering systems help computers perform tasks like
calculations, data storage, and data transfer. Here is a description of a few numbering systems that]
are used most frequently:

1. Decimal System

The decimal numbering system is a base-10 number

system that uses digits from 0 to 9 and we use lt in
our daily life. Each digit represents a POWEF 0
decimal, the place values from right : e MR hAm i iR

10' ,10°, and so on. Brahmagupta (598 CE - 668 CE)

number 523 means: F%%ﬂ ﬁ
5;1@+2xlww&u+3=szz o

2100 =1]
2. Binary System

The binary numbering system is a base-2 number system that uses digits tmm 0 to 1. Each digit
represents a power of 2 In bmary the place values from right to left are 2°2' 2% and so on. For
example. The binary 1011 means:

Ix 2 4+0x 2% +1x 2 +1x2%=8+0+24 1=11;,

Conversion from Decimal to Binary

The following algorithm converts a decimal number to binary,
Divide the decimal number by 2.

- Record the remainder. _

* Repeat the division by 2 until the quotient is 0.

» The binary number is the remainders read from bottom to top.
Example: Convert 83 to binary

83 /2 =41 remainder 1

41 /2 =20 remainder] @@%ﬂ
20 /2 =10 remainder 0 \‘&'\
10 / 2 =5 remainder 0 %\\4

oth a number
eholder was introduced by

(P @@

5/ 2 =2 remain
2/2=1re |
| /.2 =0 remainder 1 1







So, the binary numbers 110101011 is equivalent to the octal

Conversion from Decimal to Octal R
The following algorithm converts a mﬂtﬁ%\\iﬁggm
. Divide the decimal n {\ 3
. Write down the remaﬁ;\ }\
Divide the yAA

Repeat\ qlmtlant is 0.
The octal number is the remainders read from bottom to top.

Example: Convert 83 to octal
e 83/8=10 remainder 3

¢ 10/8=1 remainder 2

¢ 1/ 8=0 remainder 1

i.h-l-‘nE.l-}Mi—-
b

OR

83

10-3
1-2 .
0-1 S '

Decimal to Octal O\ ,
So, 83s= 123w Xq ;@-/ ‘;
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Q.2  Explain Hexa-decimal number system with suitable examples. 09502002
Ans. The hexadecimal numbering system is a base-16 number system that uses digits from 0 to 9
and letters from A to F Each digit represents a power of 16. The letters A to F represent the values|
10 to 15 mspectwcly as shown in Table. In hexadecimal, the place values from right to left are
16°,16,16%, and so on. For Example, the hexadecimal number 1A3 means:

1x16*+Ax 16'+3x 16°=1x256-+10x 16+3x 1=256+160+3=419;,

Each hexadecimal digit represents four binary digits (bits) because the hexadecimal S}rstern is
base-16 and the binary system is base-2. This relannnshm ansesﬁo tf that 16 is a power
of 2( 16-2"} This means that any value from O-tp !:m: converted into a 4-bit
binary number. This relatmnsh:p p% &i&xhdﬁr&gn hmary and hexadecimal. Table
shows the corresponden

‘ﬁ’bma.ry digits:

Example: Consider the, 16 fumber 1101011010110010.This number can be divided
into group o ght to left:
1101 0110 0010

—_— i y—
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Correspordence between Hexadecimal and Binary Digits

1101=D S
0110=6 N a cO
3 O 3
1011=B @@
0010=2 \ ’Q \g\
Converting Decimal to Hexadecimsg
The following algorithiiganverts ¢ emmal number to hexadecimal:
|. Convert thedetimat number to an absolute value by dividing it by 16.

2. Record the quotient and the remainder.
3. Continue dividing the quotient by 16 and write down the remainder until the quotient is zero.
4. The hexadecimal number, as you might have guessed, is the remainder read from bottom to
top.
Example: Convert 2297 to hexadecimal
2297 /16=143 remainder 9
143/16=8 remainder F

8 /16=0 remainder 8

OR
16 ' ||2297
16. | 143 =929

16 |8 —159F | g@m
DG \‘Jj@“
E\ \j &E _;xk\dﬁma]

Q.3 Describe in d rs are stored in computer memory. 019502003

Ans: Comput : amamng machines that can process and store a lot of information. In the
“ollowing section we will see numeric data representation.

= 21



Binary Encoding of Integers(Z) and Real Numbers(R) 2\ (@ @ .
When we store data in .cnmpqters esi - \. -- a%ﬁ..- , ol derstand how they ;-
represented and stored in memory. LEts-gxplare RS ¥ ferent size of integer values are stored if
1, 2 and 4 bytes and howWg im."% silivie gnd mégative integers.

Whole Numbers : )

Integers, M Vhole numbers, are important clements in both mathematics ang

computer s Knowledge of these concepts is important for primary computations, solvi

problems through programming, working with data and designing algorithms.

Whole Number (W)

Whole numbers are the set of non-negative numbers. They include zero and all the positive

integers. Mathematically, the set of whole numbers is:
Ww={0,1,2,3, ...} -

In computing,.whole numbers are often used to represent quantities that can't be negative

Examples include the number of students in a school, a person’s age in years, and grades

provided there are no negative figures such as a credit point balances.

1-byte integer has 8 bits to store values. If all 8 bits are ON, it represents the maximum val 2

11111111, which is 255p. If all bits are OFF, it represents the minimum value 00000000, which

is 0y0. If 2 is the number of bits, the maximum value we can represent is 2" -1. For example,

e 1-Byte whole number (8 bits): Maximum value=2"-1=255

e 2.Byte whole number (16 bits): Maximum value=2'*-1= O

mbers To include negative numbers. In the wnfld_ o

Integers(Z) 2
Integers extend the cohegpliH!

computer pro W \dalk theht signed integers. The set of integers is represented as:
W O g Z= feenens3,-2,-1,0,1.2,3.....} v

To store betl pasitive and negative values. one bit 1s reserved as the sign bit (the most significant

bit).

Negative Values and Two’s Complement

In order to store negative values, Computers use a method Did you know?

called two's complement. To find the two’s complement of a | The smallest positive number

binary number, follow these steps: representable  in single
1. Invert all the bits (change 0s to 1s and 1s to Os). precision is approximately |
2. Add ! to the least significant bit(LSB). 1.4x10" and in double

Example: Let’s convert the decimal number -5 to an 8 bit | precision, it is approximately

binary number: 49x10°"

1. Start with the binary representation of 5:000001012.
2. Invert all the bits: 11111010=.
3 Add L: 11111010-+1:=111110115.

So. -5 in 8-bit two’s complement is 11111011, '
- 2)0om

Minimum Integer Value ® \ i ; o
For 8-bit integer, we swiich on u e value and make all bit ON whict
ake twao |

results 111111112, Ex 's complement and get 10000000, Which &
“'byte integer is -128 , i.e., 2" . So. the minimum value 1

1280. SO the mini

mmputW fila 2", where n is the total number of bits.

e 2-Byteé Integer (16 bits): Minimum value= -2%%=.32,768

«  4-Byte Integer (32 bits): Minimum value= 2.1=-2.147,483,648

— iy




Q.4 How to store real or decimal values in computer memo 2 %@m 09502004
Ans: In computers, real values (also known as floatings R% used to represent
numbers that have fractions or decimal : U AL
Understanding Floating Poi

Floating-point numbers
i o)

below: M\J

Floating —point ‘Aumber =sign X mantissa X gesponent A coording to the above formula, 5.75 is

represented as 1.4375 x 2. ' :

Step for Conversion :

1. Identify the Fractional Part: Extract the fractional part of the decimal number, For example.
If the number is 4.625, the integral part is 4 and the fractional part is 0.625.

2. Convert the Fractional part to Binary: Multiply the fractional part by 2 and record the
integer part of the result. Continue this process with the new fractional part until it becomes 0
or until you reach the desired precision. :

Example: Converting 0.375 to Binary

1. TIdentify the Fractional Part: Fractional part:0.375

3. Convert the Fractional Part: 0.375 to Binary.

0.375 %2=0.75( Integer part:0)
0.75x2=1.5 ( Integer part:|)
0.5x2=1.0 ( Integer part:1)

The integer parts recorded are 0.1, - Q
3. Combine the Results:- bine F‘
bottom: % _ D

presented in a way similar to scientific notation given

0@@2@
fis l@f the integer parts from top to

0.375,0=0.011, 5
In computer esenting real numbers in binary form is essential for efficient
computation storage. This process involves converting both the integer (decimal) and

fractional parts of as number into binary. The' two most commonly used standard arc “single
precision (32-bits) and Double Precision (64-bit)”

Q.5 Differentiate between Single and Double Did You Know?
Precision. ' oosozoos | 1 Byte (B) =8 Bits
Ans: Single Precision (32-bit) 1 Kilobyte (KB)=1024 Bytes

In this standard, 4 bytes (32 bits) are used where 1 bitis | 1 Megabyte (MB) =1024 Kilobyte
for the sign, next 8 bits for the exponent and the last 23 | 1 Gigabyte (GB) =1024 Megabytes

bits for the mantissa. 1 Terabyte (TB) =1024 Gigabytes

o The exponent ranges from -126 to +127. | Petabytes (PB) =1024 Terabyte

o The approximate range of values: 1.4x10% to | | Exabyte (EB)=1024 Petabytes
3.4x107. | Zettabyte (ZB) =1024 Exabytes

| Yottabyte (YB)= 1024 Zettabytes
e ot

Sign Bit Expenent (8 biis) Manftissa (23 bits)

Representation

Value

' Grouping | b\ b o s ~ 23 bits

5.75 14375 T @\ o 10000001 | 1011100000000000000000

[ -5.75 -1 4375x e 10000001 | 1011100000600000000000
015625 | QURNRRSAZ™ 0 “OI1T1101_| . 0100000000000000000000
2015625 |  -l125x2° 1 01111101 0100000000000000000000

32-bit Floating point Representation
— — e — *é “ }— — — — — = —




Explanation:
Table illustrates how 32 bits floating point v
point value is broken down into three ai

Grouping: This row exp % a

orm. Each floating
the exponent, and mantissa.
-b natmg point format: 1 bit for the

3 bits| T amantlssa.
- sign Bit: ﬂ(pnsiﬁve]-ﬁxpunent' 2+127=129, which is

1. T5 Repre
(Ehe binary representation of 0.4375 is 10111000000000000000000;
2, = 15 resentation: -1,4375x2°-Sign Bit: 1(negative) -Exponent:2 +127=129,

51g;t1, 8 bits for expon

which is 10000001 Mantissa: The binary representation of 04375 s

10111000000000000000000

3. 0.15625: Representation:1.25x2™ -Sign bit:0 (positive)-Exponent: -3+127=124,
which is 01111101y Mantissa: The binary representation of 025 s
01000000000000000000000; :

4. -0.15625: -Representation: -1.25x2~ Sign bit:1 (negative) Exponent: -3+127=124, Which is
01111101; Mantissa: The binary representation of 0.25 is 01000000000000000000000, This
breakdown help illustrates how floating-point values are stored and manipulated in computer
systems.

Double Precision (64-bit)

In double precision, the exponents is represented using 11 bits. The exponent is stored in a biased

form with a bias of 1023. The range of the actual exponent valu: ﬁ@ﬁhed as follows:

¢ Bias:1023

e Exponent range: The actual c:xp

. {} to +1ﬂ23
valués in double precision are:

Therefore, the smallest.and lacg
e Minimum exponent: %
e Maximu ;ji' s
Q.6 What asic Binary Arithmetic Operations? Explain in details. 09502006

Ans. Binary Arithmetic refers to the operations of addition, subtraction, multiplication, and
division performed on binary numbers. Binary numbers are the basis of all operations in d1g1ml

computers. Binary arithmetic operations are similar to decimal operations but follow binary rules. |

Here’s a brief overview of basic operations:
1. Addition

Binary addition uses only two digits: 0 and 1 Here, we will learn how to add binary numbers and |

also how to handle the addition of negative binary numbers.
Binary Addition Rules

Binary addition follows these simple rules:

1. 0+0=0

2. 0+1=1

3. 1+0=1
4. 1+1=0 (with a carry of | to the next hlgh 5 W@ f@ﬁﬂ@
@f& M

Example of Binary Addition:

e @

01 1000 = 24 (Decimal)

3 —————— —




In this example:

1+1=0 (carryl) y | >, G@@m
0+1+1 (carry)= 0 (carry 1) m@@@@@ﬁ]‘a

1-+0-+1(carry) =0 (carry %}
O

1+1+1 (carry)=1 (
2, Sub i
In binary ari \ cubtraction can be performed by adding the two’s complement of the

subtrahend (the number being subtracted) to the minuend (the number from which another
number is subtracted). '
Examiple: Subtract 6 from 9in Binary
Minuend =9,,=1001>
Sﬂbﬂhﬂﬂd“ﬁ]u:DI 10,
Step 1: Find the Two’s Complement of the Subtrahend
e Invert the bits of 0110,.
Inversion: 1001
e Add 1 to the inverted number:
1001,+1,=1010,= -610
Step'2: Add the Minuend and the Two’s Complement of the subtrahend
- 10015+1010:=10011; !
Step 3: Discard the Carry Out

10011,~Discard carry =00112=310 @ @@W@G@@m

So, 9-6=3.
3. Multiplication Q %
Binary numbers are basg 2% isting of only Os and Is. Multiplying binary numbers
following siny ultiplying decimal numbers, but with simpler rules. Here, we will

learn how to Iy binary numbers with example and practice questions.

Step to Multiply Binary Numbers

1. Write down the binary numbers, aligning them by the least significant bit (rightmost bit).

2. Multiply each bit of the second numbers by each bit of the first numbers, similar to the long
multiplication method in decimal.

3, Shift the partial results one place to the left for each new row, starting from the second row.

4. Add all the partial results to get the final product.

Example
Let's multiply two binary numbers: 1013 and 115,

: 2\ Co
%@@@%@ilm wo digits, 0 and 1. Binary

aring, subtracting, and shifting. Akin to long division in the

e e




Steps of Binary Division = @ \
1. Coempare: Compare the divisor with the ¢ gﬂ-’.—* _
2. Subtract: Suhtra::t the diviso @mﬁ the divisor less than or equal
to the dividend.

e

3. Shift: Shift the next b %\5 dividend down to the remainder.
4. Repeat: Re t1l all digits of the dividend have been used.

Example
Drvide 1100.by 10
110
lﬂi::}ﬂﬂ (Step 1: Compare 10 with first two digits 11, Subtract 10 from 11)

(Step 2: Bring down the next digit 0)
10 (Step 3: Compare 10 with 10, subtract 10 from 10)
—10 (Step 4: Bring down the next digit 0, no more digits left)

—

0

Result: 11005 / 1052110,
Q.7 Describe the history and development of ASCIL. Explain its limitations and why
Unicode was developed. Discuss how Unicode extends the capabilities of ASCIL 09502007

Ans. Text encoding schemes are essential for representing charac:m-s from v guages and
symbols in a format that computers can undersbend and p ¢ most
common text encoding schemes used in compput

1. ASCII
ASCII stands for Americe ( uon Inlerchange It is character encoding
standard used to represe puters and other devices that use text. Each letter, digit, or

symbol is assi
‘P is80. Wp
The ASCII code for ‘a’ is 97.

The ASCII code for °k” is 107.

The ASCII code for ‘i’ is 105.

The ASCII code for ‘s’ is 115.

The ASCII code for ‘t" is 116.

The ASCII code is a numerical representation of characters in camputer—bascd system, particularly
for alphabetic characters. For example, the ASCII code of the character ‘n’ is 110.

Extended ASCII

While the standard ASCII table includes 128 characters, there is an extended version that includes
256 characters. This extended ASCII uses & bits and includes additional symbols. accented letters,
and other characters. However, the original 128 characters are the most commonly used and are
the basis for text representation in computers,

her between 0 and 127, as shown in Table. The ASCII code for

(!
SP (space) 32 0 AN (2.
42 ANTATD )] 35
$ ol b~ '\W\H eI 37
Un \| 38— ‘ 39
T e e e
W . 44 : 45




= ANORE
%L T -~ \ﬁ%g.\ﬁc@m
0 48 % AN TV [49
e I =AM SN R -
4 Ao\ s 53
A2 554 7 55
W\ 56 9 57
: 58 3 59
< 60 = 61
> 62 ? 63
@ 64 A 65
B 66 C 67
D 68 3 69
F 70 G 71
H 72 1 73
1 74 K 75
L 76 M 77
N 78 0 79
P 80 Q 81
R 82 S 8y
T 84 E )P
v 860 4\ W (VN |
Y N AN S A ST
Z Ao QVWBSU T 91
PR G (RS Aeg ) ] 93
WW N 94 - 95
G 96 a 97
b 08 c 99
d 100 e 101
f - 102 g 103
h 104 i 105
i 106 =k 107
1 108 m 109
n 110 o 111
P 112 q 113
r 114 s 115
t 116 u 117
v 118 W 119
x 120 y 121
z 122 { e A\
| 124 @ _ W @.‘ac{ﬁu
1
S,
O\ e\ S ¢ cte) |
%\N\j \ \"ASCII Table
2. Unicode o
Unicode is ter encoding standard that aims to cover all the characters used in the world’s

writing systems. Unlike ASCII, which only uses 7 bits and can represent 128 characters. Unicode

- - = —{ Ry



can represent over a million characters using d:ffarent encn @@@UTF-IG. and

UTF-32 UTF stands for Unicode Trausfnr
Q.8 Explain how characters are enc ilEg vnde examples of characters
ni

from different Ianguages code pﬂmtﬂ. Discuss the importance of

Unicode in global mm tware develupment. 09502008
Ans. UTF-8
It is a variabl encodmg scheme, which means it can use different numbers of bytes (froml

to 4) represent a character. UTF-8 is backward compatible with ASCIL It means that UTF-8 can
understand and use the older ASCII encoding scheme without any problems. So. if we have a text
file written in ASCIL it will work perfectly fine with UTF-8. It’s like being able to read both old
and new books.

Example: The letters ‘A’ is Unicode (which is U+0041) is represented as 01000001 in binary
format and occupies 8 bits or 1 byte.

Let’s look at how Urdu letters are represented in UTF-8:

Example: The letter ‘<’ (which is U+0628 in Unicode) is.represented as 1101100010101000 in
binary (2 bytes).

UTF-16

UFT-16 is another variable-length encoding scheme, but it uses 2 or 4 bytes for cach character.
Unlike UTF-8, it is not backward compatible with ASCII
Example: The letter A is represented as 00000000 Ulﬁﬂﬂﬂﬁl '

For Urdu

Example: The Urdu letter “<’ i ﬂ

UTF-32 S

UFT-32 is a fixed -len Every cha:actf:r, no matter what, is represented using
4 bytes. %i&wm

comes to spa age.

ple, but at the same time it may look a little complicated when it
Example: The letter A is represented as 00000000 00000000 00000000 01000001 n binary (4
bytes).
Q.9 Describe the concept of Storing Images, Audio and Video in Computers, 09502009
Ans: Have you ever wondered how your favorite photos, songs, and movies are stored on your
computer or phone? Let's dive into the fascinating world of digital storage to understand how

computers manage these different types of files.
I i Storing Iinges " Did You Know?

Images are made up of tiny dots called pixels. Each The first hard drive, created IBM in
pixel has a color, and the combination of all these 1956, weighed over a ton, and could
pixels forms the complete picture. Computers store only store 5 megabytes of data.
images using numbers to represent these colors.

o Color Representation: In a color image each pixel’s color can be represented by three

numbers: Red, Green, and Blue (RGB). Each nf theae num@ @ges from 0 to
ro

255.- For Example, a pixel with RGB Vﬁhl

* Image File Formats: JPEG (Jo up): Cummﬂﬂ format for

photos. It compresses ﬂ@ ght Iose: some quality.

e PNG (Portable Ne upports transparency and maintains high quality
without [ns

» GIF (G terchange Format): Used for simple animations and images with few
colors.

¢ 30 y=— —




v Storing Audio

Audio files are stored by capttmng sound Tv%@@%qm into digital data. This
| "
‘) 3100 L
S

process involves sampling ap \(

o Sampling: Ra:urdmg egular intervals. The number of samples per second
is called the san ; \ 1gh¢r samplmg rates means better quality.

¢  Quantization: ﬂnvertmg each sample into a number. More bits per sample mean more
accurate sound representation,

Audio file Formats

* MP3: A common format that compresses audio fo save space but may lose some quality.

* WAV (Wave Audio File Format): Uncompressed format that maintains high quality.

* AAC (Advanced Audio Coding): Used by many streaming services for high- quality audio
with efficient compression.

Examples: To illustrate how these units are used, consider the following example:

* Animage file might have a size of 500 KB (Kilobytes).

¢ A music file might be around SMB (Megabytes).

¢ A full-length HD movie could be approximately 2 GB (Gigabytes).

¢ A large external hard drive could have a capacity of | TB (Terabytes

3 Storing Video

Videos are made up of ""’li'

image in a video is called a f

M
¢ Frame ber of frames shown per second, measured in Frames Per Second

(FPS). Common frame rates are 24 fps (use in movies) and 30 fps (used in TV). Higher frame
rates result in smoother motion in videos.
Video File Formats
e MP4: Widely used format that efficiently compresses video while maintaining quality.
e AVI: Older format that may result in large file sizes.
« MKYV: Supports high- quality video and multiple audio tracks/ subtlﬂes
How Computers Store These Files?
All these files (images, audio, and video) are Binary data, which means they are represented by
sequences of Os and 1s.

Storage Devices
e Hard Drives (HDD): Uses spinning disks to re&dfwme %Wg large storage
capacities. r:;, o
¢ Solid State Drives (SSD} %\ﬁ\’}gw\? )[aster access times and better
performance.
» Cloud Storage: n remote servers accessible via  internet, providing

ﬂex%
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Number Rep
Q.1 Store the wurd “Phu

1
memory startin Aéf]‘d gs -T003
where each | M byte to store
in the mem 09502010
Ans:

Human's Address |
View Code in | Code in
about | Decimal | Binary
Memory Ik
2 80 | 01010000 7003
' 104 01101000 7004
‘o' 111 01101111 7005
‘n’ 110 01101110 7006
i 101 01100101 | 7007
Q.2 What is number system? 09502011

Ans: A number system is the system for
representation of numeric data. A Number
system is defined as a set of values used e,
represent different quantities. We a
familiar with decimal n

gach number COHEISFE f
In a com t
systems n used

Hexadec:mdl etc

Q.3 What do you mean by conversion of
number system? 09502012
Ans. A process to convert one number
system to another number system is called
conversion of number system. For example,
converting a decimal number to binary
number.

Q.4 How data is represented in computer

memory?
Ans: Digital computers store data in binary
form. It means that whether it is a text,
picture, movie or some application, it is
stored in computer’s memory in the f{u;m Gﬁ
0s and 1s,

hﬁér number
¢.2. Binary,

09502013

Q.5 WhaLif 09502014
Ans. ASCIVft rican Standard Code
for Information Interchange) is one such

\a.f I u\\&\\ \j\j\“&b N

}

'-_.-J""

F i

5

¢ 36

e

\'l; °S emf: pubhshed by IS0
nternational Standards Organization).
It is 7-bit coding scheme. The codes are
assigned to various characters. Most
computers also use 8-bit ASCII code.
Example: A =65, B =66 and a = 97 etc.
Q.6 What is bit and why binary number

system is important for our computer?
09502015

Ans: Bit stands for Binary Digit. A bit is
the smallest unit of data and has value 1 or
0 representing ON or OFF state.

Computer understands only machine
language, which consists of binary codes 0
and 1. So binary number system is very
important for our computer.

Q.7 Whatis b}*te or char ter? 09502016
Ans A cul \called a byte.

,; ch represents a

Tacter or symhnl In memory
y:e can smre only one character.

Q.8 Convert2+2=4into ASCH code.
09502017
Binary

Solution:
Decimal
(ode

Character

code

2 50 00110010
+ 43 00101011
2 50 00110010
= 61 00111101
4 52 00110100

So the message in ASCII is 00110010

00101011 00110010 00111101
00110100
QﬂCﬂnvert{ABCD} ﬂtnary 09502018

Binary

=

1011

1100

ol w

1101

ABCD ;= (1010101111001101);

b %
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Q.10 Convert (0010110010001101001); to processing. To im converts
hexadecimal. 09502019 informati EE .E ) t computers,
Ans. G ot $0 can understand,
Binary Hexa- — r\'\gh { , Or stofe.

1001 ﬁg\l Q.16 Differentiate between signed and
0110 Rﬂ A unsigned integer. 09502025
0100 \%W 4 Ans: The major distinction between signed
0110 6 and unsigned integers is their capacity to

0001 |
(0010110010001101001); = (16469)16
Q.11 Convert 0BY 4 into decimal. 09502020
Ans.
0B916=0x 16> +Bx 16" +9x 16°
=0x 162+ 11x 16’ +9x 16°
=0x256+11x16+9x 1
=0+176+9
= 18500

Q.12 What is Octal number system?
09502021

Ans. The octal numbering system is a base-
8 number system that uses digits from 0 to 7
Each digit Represents a power of 8.
octal, the place values from right to |
8°.8' 8%, and so on. For e
number 157 means:
1x8%+5x8'+7x

=11,

Q.13 Convert (100000); to decimal.
09502022

Ans.

1x25+0x 2*+0x 2° +0x
+0x2°
3240+0+0+0+0
(32)10

Q.14 Convert (C921)5 to decimal.
! 09502023

22 +0x 2!

Ans.

Cx16°+9%16°+2x 16' +1x 16"
12x 16 +9x 167 +2x 16"+ 1 x 16
12x 4096 +9x 256 +2x 16+ 1x 1
49152 +2304 +32+ 1
(51489)49

Q.15 Define Encoding.
Ans: Encoding is the

from one fi W Iw ntation to
another, usuall r storage, transport, or

[ (|

431 »

=)
| R

5\ O
(’%&mﬂ?&:w about Booth’s

represent both positive and negative
numbers. Here's a clear contrast between
the two.
Signed Integer: Can represent both positive
and negative numbers, including zero.
An unsigned integer can only represent
non-negative values.
Q.17 How real values stored in computer
memory? 09502026
Ans: In computers, real values (also known
as floating- point numbers) are used to
represent numbers ctions or
' nts. | F are stored using
ere each standard is

}"
ii. Exponent  iii. Mantissa

Q.18 What are the binary Arithmetic
Operations? 09502027
Ans: Binary arithmetic refers to the
operations of addition, subtraction.
Multiplication and division performed on
binary numbers. Binary numbers are the
basis of all operations in digital computers.
Binary arithmetic operations are similar to
decimal operations but follow binary rules.
Q.19 Describe the rule of binary
addition.

Ans:

e (#+0=0
o (H+1=1
«  1+0=1

09502028

~—Algorithm. 09502029
Ans: Booth’s Algorithm: This algorithm
1s efficient for multiplying binary numbers,
especially when dealing with large numbers




or numbers with many consecutive s'unilar
bits.
Q.21 How Central Proces gl Unit

works?
8?., 1(\:1.3‘? ) of -
ons of binary

Ans. The central p

a cnmpum

multiplicati eévery second to execute
complex instructions and run programs.
Q.22 Write common types of encoding
schemes. 09502031
Ans. Here are some of the most common
text encoding schemes used in computers:
ASCII (American Standard Code for

Information Interchange)

¢ Extended ASCII

¢ Unicode (Universal Code)

¢ UTF-8 (Unicode Transformation
Format-8)

e UTF-16 (Unicode Transformation
Format-16)

.-'"'l

k,

UTF-32 (Unicode Transfo \ !
Format-32) (}N
Q.23 How i lmagex are stt@’é

I =

» GIF
Ans. JPEG (Joint Photographic Experts
Group): Common format for photos. It
compresses the image to save space but
might lose some quality.
PNG (Portable Network Graphics):
Supports transparency and maintains high
quality without losing data.
GIF (Graphics Interchange Format):

* Used for simple animations and images
with few colors.
Q.27 How Audios are stored in computer
memory? 09502036
Ans. Audio files are stored by capturing
sound waves and convertmg them into

dlgﬂ:al data Thi pt@@@@lves sampling

09502037

O 7
¢ Tollowing terms:

L]
memory? 09502032 e AAC
Ans. Ima e up of tiny dots Ans. MP3: A common format that
called pixel ach p]xﬂl has a color, and compresses audio to save space but may |

the combination of all these pixels forms
the complete picture. Computers store
images using numbers to represent these
colors.

Q.24 Define Pixel. 09502033
Ans. A pixel (Picture Element) is the
smallest unit of a digital image or display
that may be independently manipulated. for
color and brightness. Pixels are the
fundamental components of all digital
images and screens, including those on
smartphones, computers, and televisions.
Q.25 How colors are represented in
computer memory? “95“1“!‘!.1
Ans. In a color i unage each
be represented by three”

Green, and Blue

numbers typi Tg@ 0 tD 255 Fﬂr
Example, a RGB values (255,0,0)
will be bright red.

J"r—wl_.

lose some quality.

WAYV: Uncompressed format that
maintains high quality.

AAC: Used by many streaming services for
high- quality audio with efficient
compression. 5
Q.29 What do you know about frame and
frame rates? 09502038 |
‘Ans. The number of frames shown per
second, measured in frames per second
(fps). Common frame rates are 24 fps (use |

in movies) and 30 fp s@lﬁy TV). Higher |
ﬁ'ﬂme mteﬁ J@ -'-Tv
R"'?L 0{}{ qﬂ ﬂﬁeﬂﬁ Stﬂ‘.ﬂdﬂ fﬂr
Television

Q.30 Define the following terms:

Hard Disk Drives (HDD)
Solid State Drive (SSD) !

09502039 J

————y }=1



e Cloud Storage
Ans. Hard Drives (HDD): Use spinning
disks to read/write data. They offer

{"“3

storage capacities. i}i\v\ d}h{\i

servers accessible via the internet,
W RI:N providing flexibility and backup.
‘opic Wise Multiple Choice Questions (. Additional)
Choose the correction option. (a) Central Processing Unit
Number Svstems and Its Conversion (b) Central Processing Unity
1. 11y isan example of number (¢) Central Processing United
system? 09502040 (d) None of These
(a) Binary (b) Decimal 11. Brain of Computeris___7 09502050,
(c) Hexadecimal (d) Octal (a) CPU ()UDP .
2. Base of Octal Number system is? - () RAM (d) All of these
09502041 12. ASCII code for ‘P*is_____? o9sozesi
(a) 2 (b) 8 (a) 80 (b) &1
(c) 10 (d) 16 (c) 82 (d) All of these
3. MAC stands for? 19502042 13, Extended ASCII inclu
(a) Media Access Control : charau: r nﬂsuznsz
(b) Media Access Central w ,H\C'
(c) Media Access Confi Q‘f (d) Ncme of these
(d) Media Access Conne T 1:: \ & \*—14, UTF stands for? 019502053
4. BIT stands for? \ﬂ \ (a) Unicode Transformation Formula
(a) BMWM O (b) Unicode Transformation Formation
(b) Binary (¢) Unicode Transformation Format
(c) Binary Terms - (d) None of These
(d) Binary Value 15. Pixel stands for? 09502054
5. Single Precision use____ bits? 09502044 (a) Picture Element
(a) 30 (b) 31 (b) Picture Identity
(c) 32 (d) None of These (¢) Picture Digit
6. Double Precision use____ bits? 09502045 (d) None of These
(a) 64 (b) 62 16. MP3isa(an) ___file format? oosozoss
(c) 32 (d) None of These (a) Video {b} Audio
7. Binary Arithmetic operations (c) Image (d) None of These
use ? 09502046 17. Number “17" is equal to in
(a) Addition  (b) Subtraction binary system. : 09502056
(¢) Multiplication (a) 10000 (b) 10110
(d) All of these (c) 10001 —.
8. In Binary Os represents___ 7 09502047 jagts?,jl @;@@]}W . 09502087
(a) ON (b) OF O > \\ gtes () (1 314) bytes
(c) OFF (d) @\B‘u \.te (1.024) bytes (d)  (1,024)" bytes
9. In Binary Is represe t : 1. Hexadecimal system has total _
(a) ON \ numbers. (19502058
(c) OFI—“J ) None of These (a) 17 (b) 16
10. CPU stnnds for? 09502049 (c) 18 (d) 15

— 39 j—

Solid State se flash
es and better

W‘;aﬁ Storage - files on remote




20. In primary and secondary storages,

2

data is stored in the form of:

a0 [ i v
21. Which number of Os (¢) Information code

and 1s? NN o ] 09502060 (d) Standard institute

(a) D (b) Hexa 30. The smallest amount of data to be

(c) Binary (d) Octal stored in computer’s memory is a 0 or
22. Which number system has base 10 as 1 is called: 19502069

it uses ten digits from 0 to 97  oesvz061 (a) Byte (b) KB

{a) Decimal (b) Hexa (c) Bit (d) GB

(c) Binary (d) Octal 31. Which is a group of eight bits, enough
23. Which number system has base 27 space to store single ASCII

a0l character?

(a) Dfacim&l (b) Hexa decimal (a) Byfer (b) KB ptg
24. Which number syslem has haﬂﬂﬂlﬂﬁ 1A 33 {1,024) TB or {1’014)! h?tﬂ is eqnal

(a) Decimal (b) Hexa decimal to: e

(c) Binary (d) Octal 'f:) iGB Cﬁ{ﬂ%

ASCH & Memory Units O ﬂﬁwo@ﬁ'ﬂﬂ. 00siieTa

25. A number system is the s m&i © 13,[“}4 g; 42;]':?

repr;s;rntnﬂnn & %‘Fﬁ“ 34. IMB = bytes 09502073

E:g Ta i " ec (a) (1,024)" bytes 3
26. Thé bidary value of the letter ‘A’ is (b) (1,024) KB or (1,024)

01000001 and its decimal value is: :é;; :{?‘?G

10502065
(a) 67 (b) 66 35.1GB = (1,024) MB or bytes.
(¢) 69 (d) 65 At s

27.To convert a decimal number to
binary, we divide the number by-

__and take quotient and
remainder. 09502066
(a) 8 (b) 16
(c) 2 (d) 12

28. All the characters on your keyboard
has an associated code in binary. This

9

ueieelh

09502068

(a) (1,024)° bytes

(b) (1,024) KB or (1,024)°
(c) 8

(d) (1.024)°

36.1TB = (1,024) GB or ___bytes.

D9502075
(a) (1,024)° bytes
(b) (1,024) KB or (1,024)"
(e) (1,024

code is called: 09502067 ) (1 a
(a) BCD (b) Unicode DL :}\o@@m
(c) ASCII (d) EBCDIC \ C‘i il ﬁiipﬂ\\

2 r’aﬁ\% -
L | b |2 ] 2B\ d [als[c|[6]al7]a]s]e
9 |aMNN T [ a2 a3 e [14]c |15 16 | b
17 c ||l al2t|Feizzlaleale 2] 5

==¢ 40 ¥




(c) American Standard Communication
for Information Interchange
(d) Advanced Standard Communication

(25 b [26] a [27] c [28] ¢ [290] b |30 ] xshaPOa\|"32 | d
33| a [34]|b |35 36 joe O 5\\‘\:\“/@‘5‘“
?& w
Choose Correct O 5. How many bytes are used to store a
1. What does and for" 09502076 typical integer? 09502080
(a) American Standard Code for (a) 1 byte (b) 2 bytes
Information Interchange (c) 4 bytes (d) 8 bytes
(b) Advanced Standard Code for 6. Vhat s the primary difference
Information Interchange DetieRa. 65008 AA HRrEmOR
integers? 09502081

(a) Unsigned integers cannot be negative
(b) Signed integers have a larger range

for Information Interchange (c) Unsigned integers are stored in
2. Which of the following numbers is a floating-point format =
valid binary number? (d) Slgm;d integers are used for positive
(a) 1101102 SR e i mm
(b) 11011 anent? 09502082
(e) 110.11 : ﬂ@:’; ) (b) 8 b;ts
(d) 1101 A 1 bits (d) 52 bits
3. How many bits are 8. What is the approximate range of
standiard values for single-precision floating-
(a) 7 bits point numbers? 09502083
: (a]14x]l}*”tt}34xlﬂ33
(b) 8 bits (b) 1.4 % 107 10 3.4 x 10%
(c) 16 bits (€)4.9x 10710 1.8 x 10°™
(d) 32 bits (d)49x10°% 0 1.8 x 10°*
4. Which of the following is a key 9. What are the tiny dots tllat make up
advantage of Unicode over ASCII? an image called? 09502084
BIS02079 (a) Pixels (b) Bits
(a) It uses fewer bits per character (c) Bytes (d) Nodes
(b) It can represent characters from 10. In an RGB color model, what does
; RGB stand for? 19502085
many different language (a) Red, Green, Blue
inary (c) Right, G Blue
(d) It is specific to the English =Ly B;.d.\ m\g@O@
language QA \f Sy =
O\ \ e
Rl
1| a NP4 T |s]c[6]al7|b|[8[a|9[a]10]|a

'\.J‘.J -




Q.1 What is the prima

the ASCII encoding sc \&S

Ans. ASCII stan tandard
Code fWﬂﬁ nterchange, It is
character \''encoding standard used to.

represent text in computers and other
devices that use text. Each letter, digit, or
symbol is assigned a unique number
between 0 and 127,

Q.2 Explain the difference between

ASCII and Unicode. 09502087
Ans. ASCH stands for American Standard
character encoding standard used to
represent fext In computers and other
Unicode is a character encoding standard
that aims to cover all the characters used in
Q.3 How does
characters from tliffer
It is a _ngth encndmg scheme,
which means it can use different numbers of
Example: The letters A (which is U+0041
in Unicode) is represented as 01000000 in
UTF-16

UTF-16 is another variable-length
for each character.
Example: The letter A is represented as
UTF-32

UTF-32 is a fixed -length encoding
represented using 4 bytes, o
Example: The letter A \
0000000 0000000 ﬂlﬂﬂ
bytes).
Q4 . Whgw lﬂltifge of values for an
unsigned 2-byte integer? 09502089

\

Code for information Interchange. It is
devices that use text.

the world’s writing systcms @
Ans. UTF

bytes (forml to 4) represent a character.

binary (1bytes)

encoding scheme, but it uses 2 or 4 bytes

00000000 01000001 in binary (2 bytes).
scheme. Evew character, no matter what, 15

¢ 42 p——

ot
range of values for an unsigned

2-byte integer is: 0 to 65,535
Q.5 Explain how a negative is
represented in binary. 19502091
Ans. In order to store negative values,
computers use a method called two's
complement. To find the two’s compleme
of a binary number, follow these steps:
* Invert all the bits (change Os to 1s and
15 to 0s).
Add 1 to the Least Significant Bit
(LSB). |
Q.6 What is the benefit of using
unsigned integers? -
Ans: Using unsigned integers offers so
significant  advantages I

especially
situations (ﬁm

affect the range of integer values? E
09502092

Ans, The number of bits controls how many.
distinct binary combinations can :
produced, hence defining the range of
potential integer values. Unsigned integers
range from 0 to 2" — 1, whereas signed
integers range from —2""' 102 ™" .1,
Q8 Why are whole
commonly wused in
quantities that cannot be negative? ssso200:
Ans. In computing, whole numbers :
often used to show amounts that can’t be
negative. For example, we use whole
numbers for the number. ¢

09502094
Ans. In this standard, 4 bytes (32 bits) are
used where 1 bit is for the sign, next 8 bits
for the exponent and the last 23 bits for the

mantissa, The range is calculated




exponents range and precision provided by Ans: Unde fg 0 %‘aints of

mantissa. The exponent ranges from -126 to

+127. The approximate range of val i\ [Z‘EX(@

jon in scientific
ritical since they impact

1.4x107 to 3.4x10°". t\ ulation accuracy, precision, and

Q.10 Why is it impo reliability,  Floating-point values have

the  Limitatio ng-point limited accuracy, which can create round-

representation ific computing? off errors during arithmetic operations,
09502095

(B
®

resulting in minor mistakes.

Long Questions

. Explain how characters are encoded using Unicode. Provide examples of characters

from different languages and their corresponding Unicode points. 09502096
Ans. Long Question No. 8
Describe in detail how integers are stored in computer memory. 19502097

ns. Long Question No. 3
Explain the process of converting a decimal integer to its binary representation and
vice versa. Include examples of both positive and negative integers. 09502098

Ans. Long Question No. 1 @O@’\\_\

4. Perform the following binary arithmetic uper ' nms* 09502099
» Multiplication of 101 by 11. % ‘
\ns.
101 (whichis 5 ﬁ%‘i@r\&
X 11 _(whigha imal)
101 (101 x1)
+ 1010 (101 x 1, shifted one place to the left)
1111 ( result)
« Division of 1100 by 10.
Ans. We know that,
1100 = 12 in decimal
10 = 2 in decimal
So, 12/2=6
Which is 110 in Binary.
% Add the following binary numbers: - 09502100

(a) 101

Ans. 101

+110 i (E’/} @(‘a@
110 g\@? J
AN 10

1011 iR}

vote: 101 (binary) + 110 {binary) = 1011 (binary), which equals 11 (decimal).

: € 43 »




(b) 1100

Al T
+1011 o @@D@W
s el
1100 @)
+1011 QXX@@
Ry
1
Note: 1100 (binary) + 1011 (binary) = 10111 (binary), which equals 23 (decimal).
6. Convert the following numbers to 4-digit binary and add them: 09502101
(a) T+(-4)

Ans.  OI11 (7 in binary)
+ 1100 (-4 in binary)

10111
Note: 7+ (-4) =3 in decimal, which is 0011 in 4-bit binary.
(b) -5+3

Ans. 1011 (-5 in binary)
+ 0011 (3 in binary)

1110
Note: -5 + 3 =-2 in decimal, which is lg)lﬂ im 4-bi W@g@@))m
7 f Solve the following: % @@ 09502102
(a)  1101,-0100, O : % :
Ans. 1101 U %ﬁm
= o

1001
Note: So, 1101z - 0100; = 10012, which is 9 in decimal.
(b) 1010,-0011,
Ans. 1010
-0011

0111
Note: So. 1010z - 00112 = 01112, which is 7 in decimal.
(¢) 1000:,-0110,
Ans. 1000
-0110

0010
Note: So, 1000: - 0110: = 0010,, which is 2 in de-;'
(d) 1110,-100, Note: 1110= 14 (deri
Ans. 1110

- 100 %%m %
Note: Sg_, allﬂ: - 100: = 1010:




S i i S
Activity-1 K’ A (239 09502103
1. Marks Conversion: Each student Wi & Iger . From 8" grade for each

subject and convert th .For example. , if a student scored 85 in

Math, he/she wril ot ary (which is 1010101).
Clock T@Mﬁm: Students will be given various times of the day and asked fo

convert them into binary. For instance, 3:45 PM would be converted as follows:
Hours (15)=1111
Minutes (45)=11101
3. Write your sleeping time in binary.
Ans,
*  Marks Conversion: 85 (decimal) = 1010101 (binary)
*  Clock Time Conversion: 3:45 PM = 1111:101101 (binary)
*  Sleeping Time: Example (10:30 PM) = 10110:11110 (binary)
Activity-2 : 09502164
Work in pairs to velvet the following decimal, number to octal:45,128,64.

Convert these octal, numbers to decimal:57,124 301, a @@m
- Share your answers with the class and disg@@%} o \o
Ans. @ -
(a) 45 (decimal to octal) O m%&%
. Divide 45 by §: %X&
45+3=WJNJS’
2. Divide 8:

5+8= ( remainder = §
Write the remainders from bottom to top:
+3 (decimal) = 55 (octal)
'b) 128 (decimal to octal)
. Divide 128 by 8:
|28+8=16 remainder =0
Divide 16 by 8:
| 6+8=2 remainder = 0
Divide 2 by 8:
2+8= () remainder = 2

Write the remainders from bottom to top: 7@1@@@@&\

b

Lid B o=

—

!u‘

I‘-‘J
#

28 (decimal) = 200 (octal) N

'©) 64 (decimal to octal) m@@@ 1
I. Divide 64 by 8&: O m N |
64+8=8 remainder = %%
2. Divide W °
8+8=Ir der=10

S y—




m 5 SumYe

1. Expand using powers of 8:
(5x8") + (7x8")
(5%8) + (7x1)
- 40+7 =47
57 (octal) = 47 (decimal)
(b) 124 (octal to decimal)

1. Expand using powers of 8:
(1287 )+(2%8" 1+(4x8")
(1264)H2>B)+(4x1)

. 64+16+4 = 84
124 (octal) = 84 (decimal)

(c) 301 (octal to decimal) '
1. Expand using pnwcrs of 8: m@@@y

{3»{3")4{%3'

(3"‘54]"'(“5"@@‘(
octal) = 193 (decimal)

Share your answers with the class and discuss any differences
If you or your classmates have different answers, check for mistakes in the division

Activity-3 : obsineel
Find the following values and express them in hexadecimal. Discuss your findings with you
classmates: '
Minimum Age to Cast Vote
Length of the Indus River
Total Districts in Pakistan

Height of K2 (the second-highest mountain in the world)
e Area of Pakistan
Ans. Perform the conversions in class room or consult y 7

=1

el

Hint: follow L/Q # 2.
Activity-4

09502106
ation of th uwmg decimal numbers: 2.5,7.25, and 10.5

2. Then convert ARy Eepres Inations to the format single precision format.

3. Di ¢lassmates how the precision of the representation changes with the size
of th

Ans. Perform the conversions in class room or consult your teacher

— g y—————




Activity 5: 09502107
Practicing Binary Division
Objective: to practice and understand binary division through

Instructions: f’\ R’“ ﬁ
1. Form group of three to four stud #\J\

2. Each group will solve smn problems:

{a) 10101:—1“:
(b) mmzwc‘
(c) 1001105 % 101,

3. Write down each step of your division process clearly.
4. Present your solutions to the class, explaining each step and the reasoning behind it.

Ans. Perform the conversions in class room or consult your teacher.
Hint: follow L/Q # 6.
Activity-6 09502108

Write down your name.

Find the ASCII code for each letter in your name. You can use an ASCII table to help you,
Convert each ASCII code to binary.

Write down your name in binary!

Ans. Perform the conversions in class room or consult your tcai:

J— b pa =

Hint: Follow S/Q # 1(Additional) W
Activity: 7 . @ 09502108
@ xel Art
Use graph pa e image, like a smiley face.
2. Color each pixel) and write down the RGB values for each color used.

Share your pixel art and RGB values with the class.
Ans. Perform the activity in class room or consult your teacher.




