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Chapter -2 Binary System

2.1 INTRODUCTION TO NUMBER SYSTEMS

Q.1
Ans:

Q.1

Ans:

LONG QUESTIONS uu—

Define number system. Explain its types.: Lo O (KeE+Y.B)
! Mi\/IHER °'-.’STEM_

Definition:

A numkerisystem is thesysiera for rzpaeseataticn-ofitmeric data.
: TYEES

There are itire2 types of nurber system:

e Llecrmdl \

o b EiRany

+' ‘Hexadecimal

Decimal:

The number system we use in our daily life is the decimal Decimal Numbers

number system. The decimal number system has base 10 1000 100 10 units

as it uses ten digits (0 — 9). Each position represents a 4 3 5 &

specific power of base 10.

Examples: a000 «—
e 892=8x10°+9x10"+2x 10°
o 1247=1x10°+2x10°+4x 10"+ 7 x 10° -
e 53=5x10"+3x10° 4356,

Binary:

A computer understands the language of 1s and Os only, called machine language. The
number system that only contains 1s and Os is called binary number system.
Explanation:

Binary number system has base 2 as all the numbers in this system consist of only two
digits i.e. 0 and 1. Digital computers use this system to store data. Your name is in the
form of alphabets, but for a computer each alphabet has some binary value.

Example:

The binary value of the letter ‘A’ is 01000001 and its decimal value is 65.

Hexadecimal:

Hexadecimal also used in our computer system. Hexadecimal system has total 16
numbers, i.e., 0,1, 2,3,4,5,6,7,8,9,A,B,C,D,E,Fwhere A=10,B=11,C=12,D
=13,E=14and F=15

Examples:

3F2B

SHORT QUESTIONS )

Define decimal number system.

~ “KB)
L‘;’TIMA'..LM\ SER. S_s;E\f_ .

N |

Definition:

The nu =“’:’}=r system.vie Gse inJour dail . life’is thie eC|maI number system The decimal
number=si/<tem hashase 1L s uf"\eﬁ ten digits (0 — 9). Each position represents a specific
power cf tiaze [10. |

[Eserples:

TR0 x 102+ 9 x 10 + 2 x 10°

o 1247=1x10%+2x10%°+4x10'+7 x 10°
e 53=5x10'+3x10°
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Chapter -2 Binary System

Q.2

Ans:

o

10.
11.
12.
13.
14.

15.

7.

What is hexadecimal number system? (K.B)
HEXADECIMAL NUMBER SYSTEM ) ]
Hexadecimal also used in our computer system. Hexadecimal sykirsy, has fofai’ 1.6

numbers, i.e., 0,1, 2, 3,4,5, 6, 7, 8 9, A, B:C, D, E_F-wdieresd =10 Bﬂl PA
=13,E= 14andF 15
Examples:
3F2B
mmmm
A numbel system iy the'sysiem for representation of: (K.B)
(A Mumier.ci Dats (B) Alphabetic Data
(¢jA\lghanumeric Data (D) None of these
How many types of number system? (K.B+U.B)
(A) 2 (B)3 © 4 (D)5
Which type of number system is used in our daily life? (K.B+U.B)
(A) Decimal (B) Binary (C) Hexadecimal (D) None of these
The base of decimal number system is: (K.B)
(A) 2 (B) 10 (©) 8 (D) 16
10° = (K.B+U.B+A.B)
A0 (B)1 (©) 10 (D) 100
Computer understand only language. (K.B)
(A) English (B) Urdu (C) Machine (D) Every type
The language that consists of only 1s and Os is called: (K.B)
(A) English Language (B) Mathematics
(C) Machine Language (D) Programming Language
The number system that only contains 1s and Os is called: (K.B)
(A) Decimal (B) Binary (C) Hexadecimal (D) None of these
Digital computers use system to store data. (K.B+U.B)
(A) Decimal (B) Binary (C) Both (D) None of these
The decimal value of letter ‘A’ is: (K.B)
(A) 4 (B) 16 (C) 65 (D) 100
The binary value of letter ‘A’ is: (K.B+A.B)
(A) 10001000 (B) 00011100 (C) 01000001 (D) 10010010 ~. T
The base of binary number system is: AN (B
(A) 2 (B) 10 —C)8 O D)6 4 |
The base of hexadecimal numbet” s;_\'stem fisd 7\ UV AT (KB)
(A) 2 (B)10\ 7\ (@l \\ ) o)s
Hexadecitio| system hiac, total /| 0L L) numbers, ' (K.B)
W2 LT @ f O (O)8 (D) 16
In hexadecimal nJl'flbﬁl S\'ctem A= (K.B)
@I L L B 1 (©) 12 (D) 13
Wi Shpie'is not a valid hexadecimal number? (K.B+U.B)
M) 26 (B) A01 (C) 3F2B (D) 6G
Decimal number system is also called , or Arabic, number system, in
mathematics. (Do you Know Page # 34) (K.B)
(A) Roman (B) Hindu-Arabic (C) Natural (D) Botha &b
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Chapter -2 Binary System

2.2 NUMBER SYSTEM CONVERSION |

Q.1

Ans:

Q.2

Ans:

LONG QUESTIONS e

How can we convert decimal to binary ard Dinary.ta secimal 2 Exdplain with exsmples.
(U.B+A.B)

To convert-a decimal namber it hlmry wa civ.ae 'rhe fiumber by 2 and take quotient and
remair.del.\ Wercantinug, dividing the, quctiest-uy 2 until we get quotient 0. We write out
all the ramieinderstir, reversa 'ordeietg optain the value in binary.
Exa"qp_ﬁ Corvnrt( 50151196 in decimal) to binary

156

15610 = 010011100y
BINARY TO DECIMAL NVERSION
The conversion of a number from binary number system to decimal number system is
explained below with the help of an example as follow
Examgle Convert (1000001)2 to decimal
=1x2P+0x2°+0x2'+0x2°+0x22+0x 2"+ 1 x2°
=64+0+0+0+0+0+1
=65
= (65) 10
The above conversion is done by the following steps.
Step 1. Write down the binary number which is (1000001); in this example.
Step 2. List the power of two from right to left starting with 0. In this example, the power
of 2 starts from 0 and ends at 6.
Step 3. Multiply 2’s corresponding powers to each binary value. In the above example
there are 7 binary values.
Step 4. Compute each value.
Step 5. Add all the values.
Step 6. Write the answer along with its base subscript. )
How can we convert decimal to hexademmal and hexadec-r*‘al IO dfumel’) _xpua n.
with examples. [ | 7 ¢ ,l, REN B)
DECIMAL TO HE EXADENN LLC_L\'E ?‘LQN p—
Hexadecimal number systé:mihas base, 16,39 fo! conyel 'sion ¢f 2 nijmber from decimal to
hexadecimat, we divide_thiz humber dly 16 jano take-£oii1 quotierit and remainder. We
continiie dividling e’ quotient hy 16 \uriti! the-quotient becomes 0.
Examgue 1 0q 'eu'r (6C6 Om t¢, Mevadecimal

16 | 69610
N BAS 16 | 4350 — 10
N 16| 27114
16| 1615

6] 1-0

6] 0-1
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Q.3

Ans:

In a above table: A is representation of 10, remainder E is representation of 14, and

remainder F is representation of 15. Remainders are taken from bottom to top to presr..c

the hexadecimal number. So, (69610)10 = (LOFEA)4s. 14
HEXADECIMAL TO DEGH/AAL CONVERSIY J_'\l ya s

The method for this conversion is;Same as'ccrerting|froin Hirlary 1o deciriai-except the

base value. Since hexadec'mal has Sase16-the "‘p‘a(fe reluesy’ corrasponds to the powers

of 16. To scnvert to decimial), multiply/ each prace value Dy the curresponding power of

16. Stert this ' UCRsS by vwmn'1 tria )o vare gi-sixteen next to the digits of a hexadecimal

number;

Exaippla: Corver (€ 021)16 to deC|maI

S 18 0% 16% + 2 x 161+ 1 x 16°

=1ox 16%+ 9 x 16°+ 2 x 167+ 1 x 16°

=12x4096 +9x 256 +2x16+1x1

=49152 +2304 +32+1

=51489

=(51489)10

How can we convert hexadecimal to binary and binary to hexadecimal? Explain with
examples. (U.B+A.B)

HEXADECIMAL TO BINARY CONVERSION
To convert a hexadecimal number to binary, simply convert each hexadecimal digit to
four digits value. To find the four digits binary value, we use the table as follows:
Hexadecimal | Binary
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011 _
' 1100 vy

=[P O|W| > ©o|o|No|o| s w Nk o

“'I

LS
I_
=
=T
e
(- c_>

Examplel Cor\v:ft (A23)1 V_A_?ﬁh_\l(?{éﬂpclma.) to binary
In this riurnpei, there arelthree hexadetimal digits. Binary of each digit is given as:

e pra the hinary\v2ltels 1010

i, For-2| the-mnary value is 0010

il “FFor 3, the binary value is 0011

By combining all the binary values, we get 1010 0010 0011
So, (A23)16 = (101000100011),
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Q.1
Ans:

BINARY TO HEXADECIMAL CONVERSION
This conversion is also very easy with the help of table. In the given binary number, e
start making groups of four digits from right to left and replace c“er, group mlh '
hexadecimal digit. :
Example: Convert (11000001)2 ta ntxadec'ma _ :
The four digits binary grcugs in fho binesy riumier; ale g iven_below where each group
has four bisgry digits. . .
1100 CNQL _
i.  Fori1109, ite hexadecirnal is €
i, For 0001, the hexadéecimal is 1
.|>‘ (L1q(. 0c (u.)z = (Cl)le
Whue making groups from right to left, if the left group has less than 4 binary digits then
we simply add Os on the left. For example, 1010011 has groups 1010011 and by adding
one 0 on the left it becomes 0101 0011.

SHORT QUESTIONS
Convert (70C558):¢ to binary. (A.B)
CONVERSION
To convert a hexadecimal number to binary, simply convert each hexadecimal digit to
four digits value. To find the four digits binary value, we use this table:
Hexadecimal | Binary

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100 —.
1101 — [

1M|O|0|W|>|o|o|~N|o|u|r|w|N~ o

., —— % &,

TI
T
|—\.
|.--
|_\

In this number, there are twref-\ heni dec mAl dmﬁs Bﬂncr fcf ed\,h G I(‘I'[ IS given as:
i. For?, thé binary vaiug is af1g |\ \

ii. For-2; the'kinas 5 vall 1e'ig OF r@(ﬂ

iii. ForC,'the ‘) nary ve Iue 152100

~ v Fpr, the | Lilary vaiues 0101
%I Foh e binary value is 0101

V1. For 8, the binary value is 1000
By combining all the binary values, we get 0111 0000 1100 0101 0101 1000
So, (70C558)16 = (0111000011000101010111000)s.
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Q.2 Convert (110101111), to hexadecimal. (A.B)
Ans: CONVERSION -
0 1% _0000._- ARV N
L 1) [ \nopg |
B ’ €010
f‘f?"_ﬁf%y
0100
| 5 0101
6 0110
- 7 0111
J ' 8 1000
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F 1111
The groups in this binary number are given below where each group has maximum four
binary digits.
110101111

The left most group has only 1 binary digit and by adding Os, we get:
00011010 1111

We replace each group with the respective hexadecimal and get:
1AF

So, (110101111), = (LAF)16

ACTIVITY QUESTIONS

Activity 2.1 (A.B)

How many marks did you obtain in the final examination of 8" class? Convert that figure to
binary and discuss the result with your class fellows.

SOLUTION
| got 640 marks in the final examination of 8™ class.
CONVERSION INTO BINARY ~1
2 | 640, YN I
A 13200 T OV VST LA
2] aen— 0 PuoRh R b |

640(10) = 01010000000(2)
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Activity 2.2 (A.B)

Exchange your marks in binary form with your friends and convert them in decimal to knouv
about their expectations in the board examination of 9™ class. Double crec. veith your(Cless |
fellows that how much your calculations are accusaie. - " s ) 0 77D
SOLUTLO
My friend gave this binary nUmbhes: 15101430
CONYVERSION IN TO DECINGAL

1110110
=1x 2T+ L X 2P H I 29+ DX R™ i x 22+ 1 x 22+ 1 x 28+ 0 x 2°
=173 +544 32+ DS +4+2+0
_ R
| = (238)10
According to this activity my expected board marks of class 9" is 238.

Activity 2.3 (A.B)

According to Table 2-2, write in decimal, binary, and hexadecimal the time of your:
e Arrival at school
e Lunch
e Playing
Decimal i Hexadecimal | Decimal i Hexadecimal
0 0 0
1 1 1 11 1011 B
2 10 2 12 1100 C
3 11 3 13 1101 D
4 100 4 14 1110 E
5 101 5 15 1111 F
6 110 6 16 10000 10
7 111 7 17 10001 11
8 1000 8 18 10010 12
9 1001 9 19 10011 13
10 1010 A 20 10100 14
Table 2-2
SOLUTION
Number systems Decimal Binary Hexadecimal N
Arrival at school 8: 00 1000: 0000 1808~ (U
Lunch 2:10 0029:1010 .~ l_gg:_f_ ______ -
Playing 6. 15 0110; &atd, | e F

mwmxmnn

Many online convertors for numlier|sysiems¢re\av anahle 7y (0 find and use them. You can
ask your class tdacheiw helpi ins 1 Yearching, -
\ |\ “~SOLUTION

Qnline coriv‘-?rte. s thit! have used:
_ it |/ fegderstoolbox.net/number/
A J AR '° tps:/Icodebeautify.org/all-number-converter
https://www.rapidtables.com/convert/number/base-converter.html
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Activity 2.5 (A.B)
Try to calculate that the binary of C92116 which is 110010010010000100010110

SOLUTION /<
To convert a hexadecimal number to binary, simplv. csavert.gaci) h”Xd.C'«u imat divy 10
four digits value. To find the four <igits binary yaiue, vire use'the teble asfoliows:

| tiexad® "‘E'iﬂ’_i_l'i‘&“

VeNo

_,_
.Ah
|
|

_____ 770001
M = 0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
In this number, there are three hexadecimal digits. Binary of each digit is given as:

e For C, the binary value is 1100

e For 9, the binary value is 1001

e For 2, the binary value is 0010

e For 1, the binary values 0001

e For 1, the binary value is 0001

e For 6, the binary value is 0110

By combining all the binary values, we get 1100 1001 0010 0001 0001 0110
So, (C92116):6 = (110010010010000100010110),.

MULTIPLE CHOI

TMOIO|W >|oloNooloslw(ine

1. To convert a decimal nurher to 6{}']&[",’, 'v've-.p_i\;'f.dq tie nurabzr iy \ AE)
w2 OERFARIEE C A )

2. 2a0=0\ \ 7 \ e\ N T (K.B+U.B+A B)
A0 ARAR (B) 1 y (©) 10 (D) None of these

3. ~ m 1) IS equwah atin binary value: (K.B+U.B+A.B)

NI (B) 1 (C) 10 (D) 1010

h* 1.0= (K.B+U.B+A.B)
(A)O (B)1 (© 10 (D) cannot be

calculated
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2.3 MEMORY AND DATA STORAGE _

Q.1
Ans:

Q.2
Ans:

LONG QUESTIONS| IS

Define memory. Explain its types. { N0 KGBEY.B)
MEMORY, '
Definition:
Computergiizmory is ary-physical aevice carable.of sturlng data
TYPES CEMENIORY
Primarily tiere are, ollpwirig tvro types of memory
e Nolatilk Moo Ty
¢\ NarYolatile Memory

VOLATILE MEMORY (PRIMARY STORAGE)
Definition:

A device which holds data as long as it has power supply connected to it, is called
Volatile Memory.
Example:
Its best example is Random Access Memory (RAM), which holds memory only as long
as it is connected to power source. As soon as the power supply is disconnected, all the
data in RAM is cleared.
NON-VOLATILE MEMORY (SECONDARY STORAGE)
Definition:
A device which can hold data even if it is not connected to any power source, is called
Non-Volatile Memory.
Example:
The typical examples for Non-Volatile Memory are hard drives, flash drives and memory
cards installed in cell phones. Even if you turn off your PC, the data in your hard drive or
flash drive stays intact.
How data represent in computer memory? (U.B)
DATA REPRESENTATION IN COMPUTER MEMORY
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 form of Os and Is.
All the characters on your keyboard has an associated code in binary. This code is called
ASCII code of the character. ASCII stands for American Standard Code for information
Interchange. It is a de-facto standard for representation of data inside comr\ufef’i
memory. . .
The following table presents the ASCI table whicii ehov 18, tn‘-‘ cndf agau s* :ach'
character on your keyboard..The Loqu ar='given in\decimal fom but liside computer’s
memory they are representﬁd aftzrrgorvirsion (o bmory forrn.

Description
: P
33 Fad T \_ExXclaniation mark 81 Q
24 ] T TDouble quote 82 R
INIaNI MRS Number sign 83 S
] %25 $ Dollar sign 84 T
37 % Percent 85 U
38 & Ampersand 86 V
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39 ' Single quote 87 W
40 ( Left/opening parenthesis 88 X —
41 ) Right/opening parenthesis | 89 Y [ V(O
42 * Asterisk :4__90._ Z "WN | (o o™=
43 + Plus J 01 _1___-_-.' [ Left/Ggening bracket
44 , Corama i\ [ (&2 L b | Backslash
45 ~ | Aviinus o dast L WY g3 ] Right/closing bracket
46 | A0 o O bot, 94 A Caret/circumflex
47 L Forward slash 95 _ underscore
s G 96 )
AN N L 97 a
I [ [0 — 2 98 b
51 3 99 c
52 4 100 d
53 5 101 e
54 6 102 f
55 7 103 g
56 8 104 h
57 9 105 i
58 : Colon 106 j
59 ; Semi-colon 107 K
60 < Less than 108 |
61 = Equal sign 109 m
62 > Greater than 110 n
63 ? Question mark 111 0
64 @ "at" symbol 112 p
65 A 113 q
66 B 114 r
67 C 115 S
68 D 116 t
69 E 117 u
70 F 118 v
71 G 119 w = (s
72 H 120 —w | 2 LA
s i AT N Y [ (00
/4 J sl e B 2R AR
75 K _ ANV | 123 s _Left/opening brace
76 T\ Y _\__ 24 | Vertical bar
77 r\i——l-f'—t'—:— At 125 } Right/closing brace
78 | o W 126 ~ Tilde
N NIV 127 DEL Delete
w0 Elxarnple:

To store name of our country “Pakistan” in computer’s memory. We need to store code

of each letter in one byte. As the word “Pakistan” contains 8 letters, so 8 bytes are
required for storage. It is demonstrated as follows:
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‘K’ - PIIPERIe AV N 01101011
0’ AW AR Y — | 01101001
~TVS 0 VOV Vg 01110011
ARl NaBL BRI ) = 116 01110100
O e ' 97 01100001
A Ve ' 110 01101110
N SHORT QUESTIONS
W.1  Define memory. (K.B)
Ans: MEMORY
Definition:
Computer memory is any physical device capable of storing data.
Types:
Primarily there are following two types of memory:
e Volatile Memory
e Non-Volatile Memory
Q.2 Whatis ASCII code? (K.B)
Ans: ASCII CODE
Definition:
All the characters on your keyboard has an associated code in binary. This code is called
ASCII code of the character. ASCII stands for American Standard Code for information
Interchange. It is a de-facto standard for representation of data inside computer’s
memory.
Q.3 Write briefly about storage devices. (K.B+U.B)
Ans: STORAGE DEVICES
Any computing hardware that is used for storing, porting and extracting data, is called a
storage device. It can hold or store information both temporarily and permanently. It can
also be internal or external to a computer. An external storage device is a plug and play
device, i.e., we just plug it to some port and start using it without turning off a computer.
To attach an internal storage device (Hard disk or RAM) we nepn‘ w-turn cif ke
computer. Internal storage devices area connected to some fixes a'0T> == L
Examples: - Ve A (G0
Examples of storage devices-are: ' ARER IR Y
. Hau’l‘SP N T A
e CDr IARRY \
e LISE Flash\Drive, et“'
3 M'nat is Hiffercnce between memory and storage? (K.B+U.B)

DIFFERENTIATION
The dlfferences between memory and storage are as follows:
Memory \ Storage
Definition
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KL 01001011
‘P 105 01101001
WA ‘D 112 01110000
| ‘s’ 115 01110011

It is a place where an application loads its | It is a place where data is stored for long or
data during processing. short term. s
Storage Type e S (AN
It is a temporary storage device. rl_u.ipgrf[‘ltjtga_qg@ ligeeD \¢
—— Sizel A AN AV AL AN
Itislesserinsize. L 70 O [[atis q eates it Sizk
- 2y W __:79eed-'
It has high acv'_c_@l_,p_eg___ A |ithas low accessing speed.
________ Another Name
| Itis "a M |)r|n1al v m‘mfry | Itis called secondary memory.
_______ Examples
) ‘Q, M IS an example of memory. | Hard disk is an example of storage.
1. Types of memory are: (K.B)
(A) 2 (B) 3 (© 4 (D) 5
2. Volatile memory also called: (K.B+U.B)
(A) Primary storage (B) Secondary storage
(C) Memory card (D) Not a memory
3. RAM is an example of: (K.B)
(A) Primary storage (B) Secondary storage
(C) Memory card (D) Not a memory
4. Hard drive is an example of: (K.B)
(A) Volatile memory (B) Non-volatile memory
(C) Both (D) None of these
5. Digital computer stored data in: (K.B)
(A) Decimal form (B) Binary form
(C) Alphabetic form (D) BothA & B
6. The ASCII code for ‘B’ is: (K.B+U.B)
(A) 10 (B) 54 (C) 66 (D) 98 :

..nmlluum

Write your complete name and g.ve, ite-pihsen at/on in bn\asy crmat:

SOl TION|

My naine. i “Klips’

lﬂ!&lﬁ'

My name is “01001011011010010111000001110011”
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2.4 MEASUREMENT OF SIZE OF COMPUTER MEMORY
LONG QUESTION

Q.1  Write a note on measurement of size of cqirjouter rmmurv Y [ < (KE+Y.B)
Ans: MEASUREMENT OFf SIZE Qt CL_MAJ;;QA:LOZQ
Bit: .
The smallst amount a7 -cata o' be storgd 1. Lolpputer™s memory is a 0 or 1. It is called a
bit. -
Byte:

Achilection of em it biu is called a byte. At least one byte is required to store any piece of
inforirasien m a computer’s storage. On both primary and secondary storage devices,

tata is stored in the form of bytes.

Units of Data:

The following table shows different units of data are given.

Bit Smallest unit of data, can hold only one value: 0 or 1

Byte Group of eight bits, enough space to store single ASCII
character

Kilobyte 1KB = 1,024 bytes

Megabyte 1MB = (1,024) KB or (1,024) bytes
Gigabyte 1GB = 1,024 MB or (1,024)° bytes

Terabyte 1TB = 1,024 GB or (1,024)" bytes
Petabyte 1PB = 1,024 TB or (1,024)° bytes
SHORT QUESTIONS
Q.1  Define bit and byte. (K.B)
Ans: DEFINITION
Bit:

The smallest amount of data be stored in computer’s memory is a 0 or 1. It is called a bit.
Bit is also called a binary digit.

Byte:

A collection of eight bit is called a byte. At least one byte is required to store any piece of
information in a computer’s storage. On both primary and secondary storage devices,
data is stored in the form of bytes.

MULTIPLE CHOI

1.  1Kb= . LT | MK BRUB+AB)
(A) 1000 bits (B) 1094 h-fe A (@) 1024 Eytes | kD) 1 MB

2. 1Gb=_ — . | M ' (K.B+U.B+A.B)
(A) 10240ytesT "~ .(t) ozz KE\ (C)’ 1024 MB (D) 1024 TB

3. TB star\ds fori !, (K.B)

o (A [Test Byts |\ “(B) Tri byte (C) Tera byte (D) Test Bit

A [N L Pedatss Syte = (K.B+U.B+A.B)

U (A) (1024)2 Bytes  (B) (1024)° Bytes  (C) (1024)* Bytes (D) (1024)° Bytes

5. 1 Megabyte = (K.B+U.B)

(A) (1024)* Bytes  (B) (1024)° Bytes  (C) (1024)* Bytes (D) (1024)° Bytes
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Q.1
Ans:

2.5 BOOLEAN ALGEBRA e i

Define logical operators discuss its types— (K.B+U.B)

Definivies
A |OQIC«. I (»Lem\or isia symbed-or Word used to connect two or more expressions such that
tire \aluz ¢ the conmipound expression produced depends only on that of the original
Upiesetois and on the meaning of the operator.
TYPES OF LOGICAL OPERATORS
There are three types of logical operators:
e AND
e OR
e NOT
AND Operator (e):
If we used “AND” operator to connect two or more propositions, then the compound
proposition is true only if all the connected propositions are true. AND operator can also
be denoted by a dot “-” Symbol. It means that P AND Q may also written as P-Q.
Truth Table for AND operator:
The following truth table for P AND Q is given below. The first two columns are
showing all the possible combinations of truth values of proposition P and Q, the third
column is showing the resultant truth value of P AND Q.
Assume:
P = It is raining
Q = Today is Sunday
P and Q = It is raining and today is Sunday

P/Q|PANDQ

T

T
T
F
F

4T

F
F
F

OR Operator (+): .

We can also use “OR” operator to connest two or morc Pmpwltmns e g “T de 15
Monday OR I am in School”. In cese of OR. cogratcr, tie compouna | reoosiionis frue if
at least one proposition iscitie. In ‘ather words, itht corpotnd profosition is false only if
all the propositions are false.| R /cperitol- danl ¢ ISy ve denoted byla/plus “+” symbol. It
means thm P OR @ 'rdy a sa [ \{.‘reri as >+ Q.

For the saine [ opasm. s P lax d Q, let’s see the truth table for the expressmn PORQ.P
GR[() = “It\is \rairinig-or it is Sunday”. This compound proposition is False if it is not

A "’|c ml g aindtGaay is not Sunday otherwise it is True.

P|Q|PORQ

T T
T F T
F| T T
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Q.2

Ans:

(FIF] F |

Not Operator: .
The logical operator “NOT” is not a connector but it is used to negitel ‘2. proppsit (n For
example, if P = “Today is Monday” thena¥DT (P) mzais_“Fodayis rot-iMopdaz—-So,
with NOT operator a True value kiechmes fals¢ ana VICE \ersa. N')t Cperator can also be
denoted by a “ —” symbol.\It mea;: ‘that NGT \}) nay alto heuwritten as —P.

Truth Tagig for NOT-Gperaior; A

We cariaisp make-truth tail vinere NO'T :perator is used. Negation (also called NOT) is
an operitcr thixe reviarsz the hature of a value, i.e. a value True becomes False and vice
\ cr‘

1€ ‘nith4aole for NOT operator is:

P | NOT (P)

T F
F T
Define Boolean algebra. Describe laws of Boolean algebra. (K.B+U.B)

BOOLEAN ALGEBRA

Definition:
Boolean algebra is the algebra of logic. It uses symbol to represent logical statements
instead of words. Boolean algebra was formulated by the English Mathematician George
Boole in 1847. Boolean algebra returns results in terms of true or false i.e. 1 or O
respectively.

LAWS OF BOOLEAN ALGEBRA
The laws of Boolean Algebra help us to simplify complex Boolean expressions. Some
laws are discussed in the following:
Commutative law:
Commutative Law states that the order of application of two separate propositions is not
important. So,
(@) A - B =B - A (The order in which two variables are AND’ed makes no difference.)
(b) A +B =B+ A (The order in which two variables are OR’ed makes no difference.
Associative Law:
This law is for several variables. According to this law there is no change in results if a
grouping of expressions is changed. This law is quite same in case of AND and OR
operations.
@A+B)+C=A+(B+C)
(b)(A-B)-C=A-(B-C)
Distribution Law: % -
This law is discussed in twio ways, 4, “AND pyes GRY an'd “OR over AND”.

@A-(B+C)=(A-BY+(A Y| || | (AND svel OR)
(b) A £ (B ) ={A+, R) \A+ g\ \ ' 4QR over AND)
Identity L dw! \

If a variable, is, DF’¢d. Wit a False the result is always equal to that variable. And if a

wyatiaole is AND sd with a True, the result is always equal to that variable.

¢)*4 OR False = A, A variable OR’ed with False is always equal to that variable.
(b) A AND True = A, A variable AND’ed with True is always equal to that variable.
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Q.3

Ans:

Q4

Ans:

State and prove associative law. (K.B+U.B+A.B)
ASSOCIATIVE LAW ] -

This law is for several variables. According to this law there is.no chengg,ir resUits if.a

grouping of expressions is changed This-aw is auite-sdme:,in case of 4 Nﬁ A0t -UR

operations.

(@ (A+B)+C=A(B+E)

(b) (A .Bj=T=A-(R5) -

In ordér_th \verify the sssocidtiva law fo OD\ operatlon we can observe the Truth Table:

plﬁ‘!ﬂl‘ﬁl B+C | (A+B)+C | A+(B+C)

|7

—|'r|—|'r|—|'r|—|'|

—|—|TI'I'I—|—|'I'I

>—|—|—|—|'r|'r|'r|'
J>—|—|—|—|—|—|-n-n
R —| ||| |||

@
o
>
3
>
0

sn|ialinnliealinnlinslinnling] o (RS RY g pRY R pRY pRY B

||| ||| Ty
—|T|d|m|d| T T @)
—|T|mm|H|{m|m|m

—|m|m| ||| T T[{e)

—|d|mm|m|{m|m|m

—|H|d|d|T|mimm

State and prove distributive law. (K.B+U.B+A.B)
DISTRIBUTIVE L AW
This law is discussed in two ways, i.e., “AND over OR” & OR over AND”.

@A-B+C)=(A-B)+(A-C) (AND over OR)
(b)A+(B-C)=(A+B)-(A+C) (OR over AND)
We can verify the distribution law for (AND over OR) operation by using Table.

FIF|F F F ___'_“-_H'_Z_'i'
FIF[T] T F LF _.__E_.___l___-f.;_-._%}_, -
FITIF] T JF'-F _|LE-_L__'-_'-E_'_Jr___'-£__
FIT|T] T VAR E I VF FL

TR e .-Ej_ﬁ_ AN F
COAFNTOL T 3 R T T

AT R AT F T T

TN T T T T T
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N R\

Ans:

Q.2

Ans:

Q3

Ans:

AlB|C|B. c A+B\A+c A+(B C)| (A+B)-(A+C)
FIF|F F

F |

FIF[T F F T F _—E [~ _-[
FIT|F| F T | F T\VEAal~ W] (2,
FITIT| T | T _T_.;L__.l__J[___l_—
TIF[F| F N T \mo T
F P TI—F o\ 4|1 T T
PrE R TS T T
CTAT AT AT T T T T

| B\ A SHORT QUESTIONS

Befine Boolean algebra. (K.B)

BOOLEAN ALGEBRA

Definition:

Boolean algebra is the algebra of logic. It uses symbol to represent logical statements instead

of words. Boolean algebra was formulated by the English Mathematician George Boole in

1847. Boolean algebra returns results in terms of true or false i.e. 1 or 0 respectively.

What is Boolean proposition? (K.B)
BOOLEAN PROPOSITION

Definition:

A proposition is a sentence that can either be true of false.

Example:

The following sentences are propositions.

1. “I want to excel in mathematics”.

2. “Iplay chess”.

But the following sentences are not propositioning.

1. How are you?

2. Close the door.

We can also assign some letter to a proposition, as show in the following.

1. P="*Iplay chess”.

2. Q="“I want to excel in mathematics”.

Now, when we say P, it means that we are referring to proposition “I play chess”. And when

we say Q, it means that we are referring to proposition “I want to excel in mathematics”. ny

Define truth values. ~  AAEN

TRUTH VALUES T .' =2 L

Definition: A0 A WY ([ € —

Every proposition takes ope, of tvvwall':a true or 1alse, and ti 258 Valueb are called the

truth values. Truth value IS gl /en o1} th € bt SI of truhfu rass o; |aI=|t\' of a proposition.

Exampie;| |~ \ A\

Assume = il nabad 18 tne ,m\t\a “f }’dKIStal’l” You can assign the truth value true to

this broposition) [

_Nuv assiime al dther proposmon Q = “The sun rises in the west”. The truth value for this
DreuhsHion is false.

it we have proposition R = “I have completed my homework”, the truth value depends on
the person who is assigning it. If a person has completed his homework then he can
assign truth value true, otherwise false.
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Q.4

Ans:

IR\
' ANS:

Q6

Ans:

Q.5

Ans:

J _' ‘I;J'i"b.'

What is meant by compound proposition? (K.B)
MPOUND PROPOSITION

Sometimes was assemble more than one propositions to make onE] 1;)rcpo<1t|o'| Ld lad

compound proposition. ’

Example: -
If we have the following tywo propositions.

° Today is.Monday.

e lanmir school: \

Then “F&day is Mo 1d1y AND l ama- uchool” is a compound proposition. Truth value of

the compopad fropdsition d¢pends upon the truth values of the individual’s propositions

atid| the ‘ogivar opcrator used to connect the propositions. In this example “AND” is a

lcgicalvperator.

what is the purpose of truth table? (K.B)

TRUTH TABLE

A truth table is used to check whether a proposition is True or False. Usually it is used to

check the truth value of a proposition where some logical operator is used.

How can we make truth for complex problem? (U.B)
TRUTH TABLE FOR COMPLEX BOOLEAN EXPRESSIONS

We can make truth table for example, if we need to make a truth table of “It is not raining

and today is Sunday”. It means the proposition NOT(P) AND Q. The truth table for this

compound proposition is:

P|NOT (P) | Q| NOT (P) AND Q

T F T F
T F F F
F T T T
F T F F
State and prove commutative law. (K.B+U.B+A.B)

COMMUTATIVE LAW
Commutative Law states that the order of application of two separate propositions is not
important. So,
(@) A-B =B - A (The order in which two variables are AND’ed makes no difference.)
(b) A + B=B + A (The order in which two variables are OR’ed makes no difference.
We can use truth tables to verify this law for AND and OR operations respectively.

FIF| F F _
FIT| F F [~
TIF| FTU N\ F | { i -
LT T AT
_ Fﬁ};!ﬁl?ﬂ
. . ol | |
= _p:f?__g\?_ T[T
TR T T
NN L T|T| T T
| “Slate associative law. (K.B+U.B+A.B)

ASSOCIATIVE LAW
This law is for several variables. According to this law there is no change in results if a
grouping of expressions is changed. This law is quite same in case of AND and OR
operations.
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@ (A+B)+C=A(B+C)
(b)(A-B)-C=A-(B-C)
Q.8  Prove the following property.
A+B)+G=oA+(B+E

(UB+2.R)

Ans: In order to verify the associative lav for QR'cjseration, V\D can (,bse Ve Ths' Truth Table
presented in the followin¢ téble. F<th columie (A + B 4, C and ‘A + (B + C) contains

same valueQ in each row. It verifies the asiociative .awio OR opelation.

ﬁ' "}' -.'ﬂm m‘h cs...Fmamc;nil
E__E_T__ﬁ' T T T
—ITIF] T T T T

J,' FIT|T] T T T T
TIE[F] T F T T
TIF[T] T T T T
TITIF|] T T T T
TIT|IT] T T T T

Q.9  Prove the following property.
(A.B).C=A.(B.C)
Ans:

>
0

A-B|IB-C|(A-B)-C|A- (B-O)

||| || T| T sy
—|T|H| ||| | T
MMM mm

—H|Tm|m|m{m|Tmm

—|d|m|m|m|{m|m|m

=TT

F
F
F
F
F
F
F
T

Q.10 State distributive law.
AnNs: DISTRIBUTIVE LAW

This law is discussed in two ways, i.e., “AND over OR”, “OR over AND”.

@A-B+C)=(A-B)+(A-C) (AND over OR)
W)A+(B-C)=(A+B)-(A+C) (OR over AND)

Q.11 Prove distributive law “AND over OR”.
Ans: DISTRIBUTIME L AW L
A-B+C)=(A-B)+(A-QC) (AND over OR)

|'I

m:“m*ﬂ.ﬂﬂull

|—r
|I'|.'|

-

=== T T

—|—i'r|'n'r|-|"1'|"i-1
—|'I'I—|'I'I'I'I'I'I"I"

—|=|—|-dlm

—|—|—|'r|'r|'r|'r|-r|

(U.B+A.B)

(K.B)

U5 a)j
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Q.12
Ans:

Q.13
Ans:

Q.14
Ans:

Q.15
Ans:

Q.16
Ans:

i

Prove distributive law “OR over AND”. (K.B+U.B+A.B)
DISTRIBUTIVE L AW -
A+(B-C)=(A+B)-(A+C) (OR over AND)
. - 2L A HCE
F|F F |- JE A VB VA VWAV R
FIF[T] F [\ =BT D \F 't — F| |
AN F L AW AR E F
R A TN ST 7 7T T
TAEE AR T T T
T R L F T T T T
STT|F|] F T T T T
T|T|T T T T T T
State identity law. (K.B)

IDENTITY LAW
If a variable is OR’ed with a False, the result is always equal to that variable. And if a
variable is AND’ed with a True, the result is always equal to that variable.
(a) A OR False = A, A variable OR’ed with False is always equal to that variable.
(b) A AND True = A, A variable AND’ed with True is always equal to that variable.
Prove A+0=A. (U.B+A.B)
PROVE
0/0+0=0
1[1+0=1
Prove A-1=A. (U.B+A.B)
PROVE
AL A1l

0/0-1=0
111.-1=1

=

What are logical expressions. (K.B)
LOGICAL EXPRESSION

We get a logical expression when some logical operator is applied to the Boolean

proposition(s).

Examples:
e PANDQ —_— e L
¢« —(PORQ) A *-'---f'-’,J -
e PORQ etc. = ‘ '
Mlﬁwﬂiim
Whicl! o,tw ar¢eanles an VA ue"’7\ (U.B)
(A) Truz, Falset 4 0 4 (B) Hardware, Software
() .w’Iemory qtﬂl’a_qb - (D) Input, Output
“\lGealof-Bodlean values is given by: (K.B+U.B)
L) Bill Gates (B) Einstein (C) George Boole (D) Newton
A proposition is a sentence that can either be (K.B)
(A) True, False (B) Hardware, Software (C) Memory, Storage (D) Input, Output
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4.

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

Which one is not a proposition? (U.B)

(A) 1 will get A+ grade in board exam. (B) I want to excel in mathematics. -

(C) Is its hot outside? (D) I play chess. J—

Every proposition takes one of two values tzae or false, 2iii these valuds are ralled: i K.5)

(A) Boolean algebra (B) Propositioip | (7 Storage, (D) T hvalues

Assume P = “Islamabad is'th? can:éai'of Paiistan”, What is\the fruth value?  (U.B+A.B)

(A) True 2) False / | A{C) Bath~— ~ (D) None of these

Assumz ©) = “The eun iizes in the wes t” T h" {ruth value for this proposition is? (U.B+A.B)

(A) Truz |\ 1\ ) (B)False (C) Both (D) None of these
Seni( tin'es /a8 2ssembe more than one propositions to make one proposition called: (K.B)

(4B oglear digebra (B) Proposition

() Compound proposition (D) Truth values

Combine the following two propositions with AND operator: (A.B)

1. Today is Monday 2. 1 am in school
(A) Today is Monday OR | am in school.
(B) Today is Monday AND | am in school.
(C) Today is NOT Monday OR I am NOT in school.
(D) Today is NOT Monday AND | am NOT in school.

The symbol of AND operator is: (K.B)
(A) + (B)- () - (D) x
The symbol of OR operator is: (K.B)
(A) + (B)- () - (D) x
The symbol of NOT operator is: (K.B)
(A) + (B)- Ok (D) x
If we use “AND” operator to connect two or more propositions, then the compound
proposition is true only if all the connected propositions are . (U.B)
(A) True (B) False (C) Both (D) None of these
If we used “AND” operator to connect two or more propositions, the value of first
proposition is true and other is false then the result is: (U.B)
(A) True (B) False (C) Both (D) None of these
If we used “OR” operator to connect two or more propositions, then the compound
proposition is false only if all the connected propositions are . (U.B)
(A) True (B) False (C) Both (D) None of these
If we used “OR” operator to connect two or more propositions. the value si-first | ! '
proposition is true and other is false then the result IS: -“ ~ LBy
(A) True (B) False . ' \C) Ro "=\, (D) Nore.oi Peax:
P OR Q also written as: — . AWy T T (UB+AB)
(A)P-Q _ GLETARE (C\P o T B)PxQ
IfP=/Tgo day is Meiday”’ then l\{\T (P) m°ans (U.B+A.B)
(A) Today is waonday.| | | N (B) And today is Monday.
(C) Or t)day i hot, I\1o.1cm - (D) Today is not Monday.

_Wﬁn h cne i r'cta logical operator? (U.B)
UNNIRD (B) NEITHER (C) OR (D) NOT
Which operator is not a connector? (U.B)
(A) AND (B) NOT (C)OR (D) All
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

If P =True then —-P = (A.B)
(A) True (B) False (C) Both (D) Nore of these
The formula of making all possible comblnatlon of proposition: [~ < (L.R)
(A) n° (B) 2" ~{C)n" W, D) Mose of these

If n = 2 propositions then total possibilitics are: ' (U.B)
(A) 2 (B) 4 ' (¢l 4 0)8

If : VNS /

P = Itsi@ining.

Q =TodayisSuriday.
P-anil Q@ =\I%ig raining and today is Sunday.

T nen what'is'exactly the statement if P and Q is FALSE (U.B+A.B)
¢A) It is raining on Sunday. (B) Itis raining but not on Sunday.

(C) Itis not raining but today is Sunday. (D) It is neither raining nor Sunday”.

If P=T and Q = F, then what is result of NOT (P) AND Q? (U.B+A.B)
AT (B) F (C) Both (D) None of these
According to commutative law: A+ B = (K.B+U.B)
(A)B- A (B)B+A

(C)—A+B (D) None of these

The distributive law: (K.B+U.B)
(A)(A+B)+C=A-(B+C) (B)A+B=B+A
(C)A+(B-C)=(A+B)-(A+CQC) (D) None of these

A+0= (K.B+U.B)
(A1 (B) 0 ©A (D) -A

P= (K.B+U.B)
(A) =P (B) ——P (C) =———P (D) All of these

If P = Itis sunny today. =P = It is not sunny today.

Then what is result of --P (K.B+U.B)
(A) Itis sunny today. (B) It is not sunny today.

(C) It is sunny not today. (D) None of these

ACTIVITY QUESTIONS

Activity 2.7 (A.B)
Draw the truth table to verify A+ (B-C)=(A+B) - (A+C)

SOLUTION
This is called distributive law “OR over AND” — W [ ]
A+(B.-C)= (A+B) (A+C) — (DRavERAND) | i
WJ‘H’C’IMIIJ#I‘EI
R L P NS F
T E L EALT F F F
1 O T
TULFF]F T T T T
TIF|T F T T T T
TIT|F F T T T T
TIT|T| T T T T T
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Binary System

1.1 Multiple Choice Questions: :

1. Expression (A+B) - (A+C)isequalto___ . . S KBS
i A+@B-0) , (iNA~B+A-C™ ([ ¢ '
(ii)A-(B-C) W)AF (B HC)

2. The order of application 7f hWesEpa rate TRrms 13 not importantir) (U.B)
(1) Assecidtive Law ; (MyLCorimutative Law
(iii) Digtrioytinir Law “(iv) Identity Law

3. “Is it cola cutsid¢ s} | | ! (U.B)
() Eooiean'Proposition (i) Categorical proposition
(I iONlora! prcpasmon (iv)None of above

TR umber “17” is equal to in binary system. (A.B)
(1) 10000 (i) 10110
(iii)10001 (iv)10100

5. 1 Petabyte is equal to (K.B+U.B)
i) (1, 024) bytes (i) (1,024)° bytes
(iii)(1,024)° bytes (iv)(1,024)" bytes

6. Hexadecimal system has total numbers. (K.B+U.B)
(i) 17 (ii) 16
(iii)18 (iv)15

1.2 Answer the following questions.

1. Convert (69610);0 to Hexadecimal. (A.B)

Ans: CONVERSION
16 | 69610
16 | 4350 - 10
16 | 271 -14
16|16 -15
6|1 -0
6|0 -1

A is representation of 10, remainder E is representation of 14, and remainder F is
representation of 15. Remainders are taken from bottom to top to present the hexadecimal

number. So, (69610)1p = (10FEA)1s.

2. Differentiate between volatile and non-volatile memory.  —,
DIFFERENT.ATE —— 7 - | | (¢ -

Ans:

-(K.__3.+L &) |

The dlfference between volatile ard rion- ~velatiiz rhemd Iy 13 &s 10Iiaw, )

lﬁmmm*nm

Definiticn

A device whichi holds rh.ta a: loing s it hat

A-Jevice which can hold data even if it is not

power supply “)njucm to) iy,\_i5 “called | connected to any power source, is called Non-
Volatﬂp_@’._rm_cg 34 - Volatile Memory.
____________ Example

RHM) which holds memory only as long as
it is connected to power source. As soon as
the power supply is disconnected, all the data
in RAM is cleared.

The typical examples for Non-Volatile
Memory are hard drives, flash drives and
memory cards installed in cell phones. Even if
you turn off your PC, the data in your hard
drive or flash drive stays intact.
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Storage Type
It is a temporary storage device. | It is a permanent storage device ]
Speed [T\ (CA\
It has high accessing speed. | lifias low 2¢gessing spees. | -
— /nctherrlar_e____ -
Itis called primary memory. | |~ |\ [ itis kolled setendary-me mory.
3. Store tseiword “Phone? linvccmpuier membry-starting from address 7003 where
each lettar needsonelbiste vo ftarean hememory. (A.B)
Ans: A "i'_QRr iN COMPUTER MEMORY

ASCE]1 tebli bf chataciers is glven below:

[M!ﬂJL'il L Character
I 502 SP Space

65 A 97 a

66 B 98 b

67 C 99 c

68 D 100 d

69 E 101 e

70 F 102 f

71 G 103 9

72 H 104 h

73 I 105 i

74 J 106 j

75 K 107 k

76 L 108 I

77 M 109 m

78 N 110 n

79 O 111 0

80 P 112 D

81 Q 113 q

82 R 114 r

83 S 115 S

84 T 116 t

85 U 117 u B =
86 \ 118 Vo— [\ [ A
87 W o s V| 7o
88 X - 120 0 1 L X B

89 Y 2T\ ([odad D WS |

90 — 2 R FARVAS AN

First of-2li ‘el cony: ert dau hClar, mte F Plicid” nto ASCII code and then convert into binary.

- ViRd Y 80 1010000
W " h 104 1101000
' 0 111 1101111
n 110 1101110

e 101 1100101
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Memory representation of word “Phone” starting from address 7003 is as follows: _
7003 7004 7005 7006 |7_0n7 _ =
o o[ 1/ o o[ o[ of o 1] 1/ of 1] o] of of of o] 1] o[ 4] 1] 1]  of 1] [ o] 4l 10 cmT]
4. Differentiate between temporary.2nd peimanentssiiage: YR IIEEN _ . ¥.B8+U.B)

Ans:  DIEEZRENTIATE

The difference between terpporary’ énc pelmanerit storage. is asiollnws:

!ﬁmmlt
___________ _Ezfinition

A device which ‘stores! oatc e .1p0rar|Iy is | A device which stores data permanently is

cahat, | famporary | _siGidge. A temporarily | called permanent storage. A permanent

<tura99 n:earis where an application loads its | storage means the place where data is stored

| Jata during processing. for long or short term.
Example
RAM is an example of temporary storage. Hard drives, flash drives and memory cards

are examples of permanent storage.

Speed
It has high accessing speed. | It has low accessing speed.
Another name
Itis called primary memory. | Itis called secondary memory.

5. Write the truth table for X AND Y where
X = Itis sunny
Y = Today is Monday (U.B+A.B)
Ans: TRUTH TABLE FOR AND OPERATOR
The truth table for X AND Y is given below. The first two columns are showing all the
possible combinations of truth values of proposition X and Y, the third column is
showing the resultant truth value of X AND Y.
X =lItis sunny
Y = Today is Monday
X AND Y = Itis sunny and Today is Monday
If both X and Y are True then the X and Y is also True, it means “It is sunny on
Monday”. This situation is shown on Row 1 of the following table.

Suppose it is sunny but not on Sunday. Then X is True and Y is False.due to Whlrb A o

AND Y is also False (row 2 of the following table). i\ )
In row 3 of the following table, X is False arit} Y is true & iEn volue ar > ‘:\I‘-u) Y és F—":a'oe '
In the last row both X and Y are *ai se, w} ichiméeahs Tt 15 nei ther rdinizgnor Sunday”.
So, the proposmon “It is Sunlﬂy P io1c S J\/I mddy ig Jal e ffow 4 bf Table).

=
T' F
A F T F
NN N FIF F
L3 Fill'in the Blanks
1. Temporary memory is and permanent memory is : (K.B+U.B)
2 Data to a processor is provided through : (K.B+U.B)
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3.

4.
5.
6

Volatiie, npon- wotaule RAM . One . Compo_u_nd Bytes
F ~ ] AV proposition
[N 1. | Asaotiative

At least byte is required to store any piece of information in a computer’s
memory. _ (K.B+U.5y
is used to assemble more than one propositions into ane oripesition. | ((L.3)

In primary and secondary storage, data is stored in the forpeet. ™ | |7, (KRB
According to law th'e.'e is (‘_ha'j jel ir, rasulis §if mrigrity ef.expressions is
changed. ' AN [ I (K.B+U.B)

SANSWERSHS

"’errorm the following conversations.
(ABCD)16 to binary. (A.B)
CONVERSION

In this number, there are four hexadecimal digits. Binary of each digit is given as:

i. For A, the binary value is 1010

ii. For B, the binary value is 1011

iii. For C, the binary value is 1100

iv. For D, the binary value is 1101

By combining all the binary values, we get 1010 1011 1100 1101

So, (ABCD)16 = (1010101111001101),
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011 _

1100 |5

YA ﬁ:?_@_fﬂ'

TP O|W|>|©o|e|No|o s w N e o

(00101'1'@:»10‘9011(310 2)2t) h&c\ﬁ\eafﬁ (A.B)
L4 \ SONVERSION
The five-digit . nma Y nroups in this binary number are given below where each group has

- doud dirarv digits.

\.'hite making groups from right to left, if the left group has less than 4 binary digits then
we simply add Os on the left. For example, 0010110010001101001 has 5 groups and by
adding one 0 on the left it becomes 0001 0110 0100 0110 1001.

i. For 0001, the hexadecimal is 1
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ii. For 0110, the hexadecimal is 6
iii. For 0100, the hexadecimal is 4
iv. For 0110, the hexadecimal is 6 ] I
v. For 1001, the hexadecimal is 9 ' '
So, (OOlOllOOlOOOllOlOOi).g—(Jgf%lg | ﬂ»‘
L _____ L[y )on?!

S - 70001
| 0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

ACTIVITY QUESTIONS

'I'IFI'IUOUJ]>©OO\10301-I>Q>I\::|’.AC‘

Activity 2.8 (A.B)

Teacher will display a chart where alphabets and their codes are written. Class is divided into
two groups and each group writes at least 5 names in binary format. The famous names are
selected from Pakistan Independence movement e.g., “Molana Muhammad Ali Johar”. Both
groups exchange their data and produces original names. The group which deciphers the code
to actual names in less time will win.
LUTION
Code | Character Description Code | Character Description
32 SP Space _ -
65 A 497 L ~a a7 LA
66 | B SRR AEARN A
67 C N A e\ T
68 D e VAV TR L~ d
69 AR AT N T 1 e
70 FALVAL VAL VS 102 f
EFAAENTERAV R 103 g
- __Z’_l.'_'.. P 104 h
WNB | 105 [
74 J 106 j
75 K 107 k
76 L 108 I
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77 M 109 m
78 N 110 n =
79 0 111 o A a2\ (ClU
80 P 49112 o
8L Q O BN [
82 R A=A TEAVEIYA
83 AT VW AW s S
84 ARV EEARVES 116 t
85 | LTy 117 u
L B TN M 118 v
NN AN 119 W
IR 23 X 120 X
89 Y 121 y
90 Z 122 z
Convert “Molana Muhammad Ali Johar” into ASCII code and then convert into binary.
Character | Code Binar
M 77 01001101
0 111 01101111
| 108 01101100
a 97 01100001
n 110 01101110
a 97 01100001
Space 32 00100000
M 77 01001101
u 117 01110101
h 104 01101000
a 97 01100001
m 109 01101101
m 109 01101101
a 97 01100001
d 100 01100100
Space 32 00100000
A 65 01000001 .
[ 108 01101100 < || |™
i 105, _’_.2120_3'90_1'___.4‘ L
Space | 32~ |~ 100190000 | |\ 7 |
b\ T4 } | lbiegiotaS T b
S e~ o kg T 01101111
= | '!___'_"-__r'-._-._f_'[:'f“;ﬁrﬁ-__” 01101000
o el S o7 01100001
= 114 01110010
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_M"ﬂi(ﬂ!
_tmmﬁf s
T

AR i oL
EININ 2*7"NUMBER SYSTEM CONVERSION
RN BAHCH HA-A]
2.3 MEMORY AND DATA STORAGE

MAABB\
C

2.4 MEASUREMENT OF SIZE OF COMPUTER MEMORY)|
BcHCHCHOLH-A

2 5 BOOLEAN ALGEBR
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