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In this C‘haﬂ t) we will discuss the Boolean functions, logic. digital logic and difference between
analog and digital signals. We will also discuss several types of gates, their truth tables, and
digital devices including half and full adders. ,
Q.1 Describe Analog and Digital Signals with their conversion. 09503001
Ans. Digital systems are the backbone of today’s electronics and computing. They manipulate
digital information in the form of binary digits, which are either 0 or 1 and are used in calculation
devices such as calculators and computer, among others.

1. Analog signals

Analog signals are signals that changes with time smoothly and continuously over time. They can
have any value within given range. Examples include voice signal (speaking). body’s temperature
and radio-wave signals. '
2, Digital signals :
Digital signals are the signals which have only two values that are in the form ‘0" and ‘1 these are
utilized in digital electronics and computing systems. Analog to digital converter (ADC) and!

digital to analog converting (DAC) are important operations in togds '“"{\}pc]luﬁingical
developments, enabling the transmission and control of signal N\ (COMLE

Analog Signal Digital Signal

Continuou ﬁ\\ - Discrete
Infinite poss%\ S0 \Hx - Finite (0 or 1)
Example: Spund waves ) " [ Example: Binary data in computers
AN oS -

Analoeg to di i3 : ADC is the conversion of analog signals into digital signals, which are
discrete and'ean be easily processed by computerized devices like computers and smart phone.

Digital fo Analog Conversion (DAC): DAC is the conversion whereby analog signals are
converted to digital signals, making it possible for human to perceive the information. for instance
through speakers, as depicted in figures.
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ADC and DAC Conversion -L Q E\m
Digital to analog conversion, and vice ~versd, ﬁ {H\Ihi: Qf}:&ﬁ es data processing,

storage, and transmission. Digital sxgnal Qi nmse and signal degradation
and are therefore better smted) fion over-lon g distance.
Example: Souud waves U

Let us con ere one person is speaking into a microphone while the other
person is rec thmugh qpeakers as illustratgd in the figure.
1. Microphone {ADC’] When vou speak into the microphone your voice produces sound waves
(analog signals) that are captured by the system). This is done by converting the sound waves into
digital form using an ADC with the microphone.
2. Speakers (DAC): At the receiver end, the digital signals are then converted back into analog
signals with the help of DAC. The speakers then translate these analog signals back into sound
waves to enable you hear to the other person’s voice as if they were speaking directly to you.
Q.2 Describe Boolean Algebra and Logical Gates with the help of Corgsponding Truth
Tables. OR Explain the usage of Boolean functions in computers. 09503002
Ans. Boolean algebra is a branch of mathematics relate to logic and symbolic computation,
using twe values namely True and False. It is an essential branch of digital circuits since it i1s the
basis for the analysis and design of circuits.
Boolean Functions and Expressions

Binary values are used to describe the relationship between variables Boolean
function and Boolean expressions. The expressions are built usi mmcr logic
operations and can in several ways be reduc 0 @T
Binary Variable sand Logic ﬂperatl %j
Binary variables that can I . 0 and 1. Logic operations are basic
operations implemented in T pmccﬁsmg of these binary variables. The primary
logic operations
1. AND Op

AND is the basic logical operator which is used in Boolean algebra. It requires two binary
mputs which will give a single binary output The symbolic used for the AND operation. The

output of the AND operation is “1™ only when both inputs are “1". Otherwise. the result is “0.
Example: A =1 (True)

B = 0 (False)
The AND operation for these variables can be written mathematically as:
P=AB

In this Exaﬁple: A=1,B=0
Therefore, then, the result P of the AND operation is 0 (false).

Truth Table
0 0 0
0 1 0 f (\L} |\E\E\«
| 0 b LN E 19*— -*'*.
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2. OR Operation
Th;, OR operation is another pcranon in Boolean algebra. To be specific this is alSo,
4 function Labl:ﬂ les as input produces a single binary output. According tetable,
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OR operation yield true (1) output when at least of ‘17 of the : 11;1 @'ﬂ% ﬂuiput 15 D
. only when both inputs are 0°. &

Example \@ L |
Consider two binary varia

\Kj\lﬁ I (Irm,)

B =0 (false)
The OR o 9 Vanableﬁ: can be written mathematically as:
i‘ﬁ;f\a_] y h P=A+B

In this example

A=1,B=0
Therefore, result P of the OR gate wz]] be 1.
Truth Table

. 2
A truth table is useful for betier understanding of how the Did you know!

OR operation is organized and what the result of the OR's Liih::m?l 1;%:51 : Zalis (iﬂ?:;
application is for all variants of the input variables. Below is the Sui l:;.Iu . tiueq This is
truth table for the OR operation. OB RSP S A

: : : because the OR operation

IS S VO | rcrurs o value of | i any or

both of the inputs to this

=

—k— e

0
| l operator are 1.
I
1

NEe
: @B ns which takes a single binary

titisone, the output is zero and if the input is zero,
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3. NOT Operation:
The NOT operation is one o thc bas
variable and simply r:r:ga \
the output is one.
Etample
Consider a abl:,
A =1 (true)
The NOT operation for this variable can be written mathematically as:
P=AorP=-=A

= }[‘hm signifies that lf you have A = 1 (true), the result of NOT operation is going to be 0
alse

Truth Table

BOOLEAN ALGEBRA

+ |ogical Operators
* Boolean Laws

Truth Table ﬂ{\ r’n \m&‘ \ie a
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Q.3 How Are Boolean Functions Constructed? Provide a Deta planatien:

OR Describe how to construct a truth table for a B polean gxy v with an-example.
Ans. Boolean functions are algebraic s cots -thaf, deser  [relati

variables and logical operatipns-\Th

and are employed in formafi
computers, mobile d':_ ‘E
Understand nction
A Boolean function is a function which has a one or more binary inputs and products a
single binary output. The inputs and outputs can only have two values: False (represented by 0)
and true (represented by 1). The construction of Boolean functions is done by employing the basic
logical operations such as AND, OR and NOT. which connect the inputs to gencrale the correct
output. f
Example 1: Simple Boolean Function
Consider a Boolean function with two inputs, A and B. We can construct a function F that
represents the AND operation:

e calculator.

F(A,B)=A.B
A
—_—
Output
FAB)=AB |—' =
- Input
B S @@m

oolean Function

Q
The dj é;\lfe demonstrates a basic digital circuit, which is an AND gate. The
box symbol ND function F(A, B). This box has two inputs A and B. If both A and B are
1, the output will be 1. In any other case, the output will be 0. The truth table for this function is

as follows:-
b 0
|
{)
]

Example 2: Now, let us construct a more complex Boolean function with three inputs, A, B and
C:

=

| et 1T |

F(A.B.C)=AB+ A .C
This function uses AND, OR and NOT at the same time. The truth table for this function is as
follows:
Explanation
e The parameters A, B and C are included in the follow le as I mns.
s The results of AND operation between o v it [ the column A.B.
e The column A standing for the NOT\operatios
- ;
(] ‘u Ljuse

Every value in the colul
shows the output of the Boolean function (A.B) + {E )

the fifth column and ﬁ lﬁ . -
e The final g olds €
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0 101010 1 |8 £ ilfl* Eﬂu! l!j\} Did you know?
0 Jopt | 0 L_zﬁ"w\lvr ;&L\_—}ﬁw George Boole, a Mathematician
0 |1]0] & ’\K‘:FU ,}.QE\ 0 who invented Boolean algebra
0 | 1 _\i-l\uf \TO\ M | DI S TR was born in Lincoln, England in
L NNONMYE ] 0 | 0 0 the year 1815.
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Q.4 Discuss Logic Gates and their Functions. 09503004
Ans. Logic gates are physical devices in electronic circuits that perform Boolean operations.

2 ~\V7\
Imagine a simple electron s‘lﬁ{tﬂ An A
ON), a light bulb E

: o
. Smth
» Switch'2: ON (True)

o PRight bulb: ON (True) because both is switches are ON.
e [feither switch is OFF, the light bulb will be OFF.
OR Gate: Implements the OR function. It outputs true when at least one input is true,

A

A+B

OR Gate
NOT Gate: Implements the NOT function. It outputs the opposite of the input. See Figure.
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NAND Gate: This gate is achicved when an AND gate is combined with a Nﬂmmrm
tru least f the inputs i 3 L itis i !
e when at one of the inputs in false. In otrl-]_ﬁer wto{dj it W%eo s

presented in figure. [ - z 0\\\;_&\5\5 v T

@Wﬁ@ o~

g |

| NAND Gate e

Example: Imagine a safety system where an alarm should go on if either one of two sensors
detects an issue.

e Sensor 1: No issue (False)

e Sensor 2: Issue detected (True)

o Alarm: ON (True) because one sensor detects an 1ssue.

XOR Gate: The XOR (Exclusive OR) gate outputs truc only when exactly one of the inputs is
true. It differs from the OR gate in that it does not output true when both inputs are true. It is
shown in Figure. I = ==l
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Q] % \youw ean either play video games of do hnmev.:ork, but not

Example: Imagine a s¢
both at the s 4141 Q
o Play vide “Yes (True)

e Do homework: No (False) _

e Allowed? Yes (True) because only one activity 1s being done.

Q.5 Mention and describe fundamental Boolean Algebraic rules with the help of

examples. _ 09503005
OR

Describe the concept of duality in Boolean algebra and provide an example to illustrate it. -

Ans. Simplification of Boolean function is a particularly important process in designing an

efficient digital circuit. Such simplified functions required fewer gates making them compact in

size, energy efficient and faster than the complicated ones. Simplification means applying of some

Boolean algebra rules to make the functions less complicated.

1. | Identity Laws A+0=A
A l=A
2. | Null Laws A+l= :
A0=0 ﬂﬂdqa €0 fo
3. Idempntent L O | _
ey _ﬁw{ﬂ:\(’f s '
4. Cﬂ \\L}\"jx <4 h = 1
ﬁ\l‘ﬁ\ukv o A.A=0




5. | Commutative Laws

RATcolk

dimialll

TH utive Eaws A, (B+C) = {A.B)+ (A.C)
m\\riﬂd A+ (BC)=(AB). (A+C)
w 18. | Absorption Laws A+HAB)=A
A(A+B)=A
9. | DeMorgan’s Theorems f:i B=AB
AB=A+B
10. | Double Negation Law | T _ ,
Simplification Examples
Example 1
Simplify the expression A+ A . B
Solution
A+A B =(A+A).(A+B (Distributive Law)
= 1.(A+B) (Complement LBM"]
=A+B (Idﬁﬂt]fy LEW}
\J“ &
Example 2 @ Wﬁ} <
Simplify the B)I.}_:I ion %
Solution %g@% (De Morgan’s Theorem)
A. B + (Since A is already present in
{A +B) A .B, we can use absorption
~-A+B law.
Example 3
Simplify the expression (A+B) . (A+B)
Solution . A
(A+B).(A+B)=A. (A+B }+B.(A+B) EELSE;I;F:;E;&‘E)
:ﬂi BB+B B (Identity Law)
~ A(14B) (Distributive Law)
= A:l (Null Law)
=4 (Identify Law)
Example 4
Simplify the expression A+ B . (A+B)
Solution
A+B.(A+B)=(A.B)(A+B) @Ew)
=A, BA+A @\ [dempotent Law)
A, (Identity Law)

.-n.l"\n_
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Q.6 What are the Applications of Dlgital (eho~= 09503006
Compare and contrast half-adders an eir Jir truth tables, Boolean

expression, and circuit lil \\ -

Ans. Digital iug:c an essent d}&&} cﬂonmg of several modern electric systems, such
as computers, Smg er g:tal gadgets. Digl‘lﬂl logic optimize in many ways in
order to ¢ h‘ ce mrcmts meant to perform various tasks. Two important applications

of digital logic are the design of adder circuits and the use of Karnaugh maps for function
simplification.

Half-adder and Full-adder Circuits

Adder circuits are widely used in the digital circuits to perform arithmetic calculations. There are
two general forms of adder circuits known as half—adders and full adders.

1. Half-adder Circuits

A half adder is a basic circuitry unit that performs addition-of two single-bit binary digits. It has
two inputs, usually denoted as A and B, and two outputs: the sum (S) and the carry (C).

Truth Table for Half-adder

\ 3 Sum (5) Carry(C)

0 0 0 0

e Y
] I e ‘J\V’"&LFS? >

Boolean Expressions @KX

In this cme@Wr&pmsmﬁ the XOR operation. The sum output is high when only one of
the inputs is high, while the carry output is high when both inputs are high.

Boolean Expressions |

Sum = A®B
A
SUM

B

A
. Carry
B } ’:;@ {‘:‘S\ﬂ
aw@éa%ﬂ@\

,.._.11,_._r

2.  Full-adder CircmtﬁO m\d; \_) /% i
A full-adder is a more ﬁﬁ at adds three single-bit binary numbers. Two bits that
belong to s_}hm hiN om a previous addition. It has three inputs, denoted as A, B, and

—¢ 55 »
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Boolean Expressions l' A - _ |

Sum = A®B®Cin i

Carry = (A.B) + (Cin.(A®B)) e _'

§ odd whereas the carry output is high if the

Q.7 %W augh Map (K-Map)? Describe its structure. 09503007
OR
How do augh maps simplify Boolean expression? Provide a detailed example with

steps.
Ans. A Kamaugh map (K-map) is a graphical representation which can be used to solve Boolean
algebra expressions and minimize a logic function where algebraic computations are not
employed. It is a technique in which the truth value of Boolean function is plotted to enable the
identification of patterns and to perform term combining for simplification,

Minterm Variable Combination

Minterm Expression

m0 A=0,B=0,C=0 ABC
ml A=0,B=0,C=1 ABC
m2 A=0,B=1,C=0 ABC
m3 A=0,B=1,C=] A BC
m4 A=1,B=0,C=0 ABC _ R
ms5 A=LB=0,C=1 | (k¢ OV
mé A={JTB@J,Q%MME\\E [ABC
vl A=A DS~ ABC

E\E\S\%ﬁﬁhﬁ foe A,B and C.

m
NN .
.#@@g—_q“}




A K-map is a matrix where each square is a cell, which caﬂasgn,nd 5&:b\§:hmatmn
These cells are filed with ‘1" or *0” in refe:rencw th"E tl{\ﬁ% re fﬁnctmn The size
of the K-map depends on the n ber of vary ) 3\

e 2 Variables: 2x2 grid \

» 2 Variables: 2x4 gri N_] (—\ V \j\
* 4 Variabl
e 5 Variablesi4x8 grid (less common for manual sunphﬁcauﬂn}

Every cell in the K-map represent a minterm, and the cells in each row of the K-map differ by
only one bit at any particular position, following the gray code sequence.

Topic Wise S

Digital Systems Ans. In the case of AND operation the

Q.1 What are the digital systems? 09503008 output is 1 only when both input values are
Ans. Digital systems are the basis of the 1. Otherwise, the output is 0,

present-day electronics and computing. Q.8 What do you kmow about OR
They process digital data in form of ‘0° and Operation? it
(12 . Ans. In an OR gate, the result is 0 only when

both the input values are 0. Otherwise, the

tis 1.
Ef;pu\;?ha ;7( j' @@Pr- (Shout NOT
B

Q.2 What do you know about Analog
systems? 09503009
Ans. Analog signals are continuous tll‘l'.‘lE T

varying signal. \ﬁ\’} 9

09503016
operation the simplest logical
eration in Boolean algebra, which accept a -
single binary inputs and gives its opposite as

Q.3 How ADC is processed?
Ans. ADC (Analog to Digital

the process o{\ evices fm' the outputs.

example cotf signals into discrete [ A NOT(A) |

signals that can be processed by digital 0 ]

devices for example computers and smart 1 0

phones. Q.10 What are the Boolean Functions?
Q.4 How DAC is processed? 019503011 09503017
Ans. DAC (Digital to Analog Converter) Ans. Boolean functions are mathematical
converts the digital signal back to the analog expressions that represent logical operations
signal. involving binary variables.

Q.5 Define Digital Lngll: 019503012 Exr;“ .3'!:: fND ﬂ? R; NOE ¢ d
Ans. Digital logic is the basis of all digital mt:are the basic logic gates an
systems. This is the technique we use to their truth tables? prne
orocess digital information in the form of Ans. AND Gate: Outputs 1 when all inputs
binary numbers. are 1.

Boolean Algebra DR Gate: Returns 1 if at leagLQl:ﬁ input is
(0.6 What is Boolean A.lgehra" 19503013 ( { 0 J\

Ans. Boolean algebra is a sub-discipline ub 1 \mq% #w&;&e Lumplement of thie

mathematics based on operatmns mvﬁl\q f\ﬁ*

binary variables. S
Q. '?ry What do Fﬁ“ kr g ! WJ “These basic gates serve as the foundation for
\J

—_—




Q.12 What is the crucial eleent of digital _
circuit? ngsn@ly

o\

ﬁmctiuns

e ﬂu}::;@v@zg&l for comple

YMQ mulhplexer, and how
urk in digital circuits? ooso3n

Ans. A crucial elemen di th\I"Uc it()

design is the logid; L\ﬁ B 4 Ans, A multiplexer (MUX) chooses one ¢
represents the :».tn;;: \35 Er::uu by many input signals and sends it to the outpi
showing cop en logic gates. based on control signals,

Q.13 15e adder circuits? 09503020 Q.17 Explain the word propagation
Ans. Addér circuits are widely used in the delay in terms of  digital logic gates,
digital electronic systems with the principal e

application in arithmetic operations,

Q.14 Differentiate between Half and Full
adder. 09503021
Ans. A half-adder is a digital circuit used to
compute the addition of two single-bit binary
numbers. A full-adder is a more complex
circuit that adds three single-bit numbers:
two main bits and a carry bit from a previous

addition.

Q.15 Define K-rnnp 09503022
Ans. A K:u:naugh map [K-map) is a graphic
aid that is empinyed in s;mphﬁc;{mng:f
Boolean expressions and inimizin

Jise Multiple Ch
-—

Ans. Propagatmn delay is the time it takes
for an input change to result in an outpu
change in a logic gate.It  influences  th
overall performance of digital circuits.

Q.18 What do you know about minterm?

19503025
Ans. In Boolean algebra, a minterm 1S 4
particular product term whereby evclj
variable of the function is present in cither |

its true form or its complement. Ead
minterm corresponds to d only ong sﬂ
of vV @;m makes the
ap fungfio [fo true or 1.
RUA\N

Choose "f\N on: (d) All of These
N o . 6.What does DAC represents? (19503030
1. Digital sy stem depends on? 09503026 EE; il}g; E‘;ﬁ:{;‘% EEE:E:::G -
1 I (c) Analog Digital Convenient
()10 (d) None of These (d) All of These
2. In digital systems 0 represents? 7. 'Which si nal§ are in discrete form?
(a) OF (b) OFF ' : 9503838
(¢) ON (d) All of These (a) Analog |
3.In digital systems 1 represents? 09503027 (b) Digital
(a) OF (b) OFF (¢) Both a,b
(c) ON (d) All of These (d) None of these
4. Bit stands for 7 09503028 8. Which signals are in Continuou
(a) Binary Digit form? 09503032
(b) Binary Integer (a) Analog - ]
(e) Binary Value c} Bot € nf‘these
(d) Binary Number 1 ;L&E e example of Anal
5. What does ADC represrnts" r—\\ﬁ- ig 09503033
(a) Analog Digital Co l(*— ~a) S-:::und Wave (b) Binary
(b) Analog Digital Cﬂ%‘:KX \'\‘\j\x (¢) 1.0 (d) None of these
(c) Analog D;gmﬁ

458




1

—
L]

2. OR operation yields 1 output when at

. Which one is the example of Digital

?\?L

(cj Amhm

Signal? 19503034 ﬂ'.ﬁt:, 0 J

(a) Sound Wave (b) Bllld‘l‘ \(j /\ % 09503038

(c)11 (d)0 E[} \(\SR_ Cﬂntm Unit (b) Central Unit

nse o to r:\ \B\ (¢) Circuitry Unit (d) None of these

The b@ AN o E‘ratmn B anle 15. Basic  Arithmetic Operations like
\J 3 : Addition, Subtraction are performed

when both/inputs are? 09503035 by? s

O 10 @00 @ALU U

: (c) UDP (d) All of these

least of __ of the input is true. 09503036 16. Comparison of two or more values are
(a) 0 (b) 1 performed in? 09503040
()10 (d)00 (a) CU (b) LU
(c) UDP (d) All of these

. ALU stands for 19503037 17. In K-map, K stands for____ 7 09503041
(a) Arithmetic & Logic Unit (a) Knowledge (b) Karnaugh
(b) Arithmetic & Local Unit (c) Both a,b (d) None of these
EEEIEAEEE AN /at7 [b [ 8] a
9] a|10]| b |of) Yo l14fa[15]a|16] b |
| YA =

o
\J :
().1 Choose the correct option.

Which of the following Boolean (c) XOR gate (d) NOT gate

i

3

expressions  represents  the OR 4. In a half-adder circuit, the carry is
operation? 09503042 generated by which operation? 09503045
(a) A.B (b) A+B (a) XOR operation
(c) A . (d) A®B (b) AND operation
What is the dual of Boolean expression (¢c) OR operation
A0=0? 09503043 (d) NOT operation
(a) A+l=1 (b) A+0=A 5. What is the decimal equivalent of the
() Adl=A (d)A.0=0 binary number 11017 09503046
Which logic gate outputs true only if (a) 11 (b) 12
both inputs are true? 19503044 (c) 13 (d ~3
(a) OR gate (b) AND gate R Vx‘lﬂ‘\qgl 4@@“1
e WAL
O\ 2\
1\ B \;)\j J&JT ] 4 b5 | c
WY
- — — — 5§ h—— —— — -
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1. Define a Boolean function aqd giye . )
an example. ﬂk ( }

Ans. See Short Questi
g&} é’* lruth

2 What is the s ﬁ
table in ¢ W
Ans. Tha' “able is an important tool in

09503048
digital logic because it provides a systematic
method for representing the behavior of a
logic circuit or Boolean function for all
possible input combinations. A truth table is

@j\&w |

?\?jiutﬁ }' g/(i\iﬁs application is for all

e input variables.
Explain the difference between
analng and digital signals. 09503049
Ans. See Short Question No. 1,2 l-
4. Describe the function of a NOT gate
with its truth table. 09503050
Ans. See Short Question No. 9
5. What is the purpose of a Karnaugh
map in simplifying Boolean expressions?

useful for better understanding of how the _ HSISaR
OR operation is organized and what the Ans. See Short Question No. 15

Long Questions
1. Explain the usage of Boolean functions in computers. 09503052

Ans. Long Question No. 2
2. Describe how to construct a truth table for a Boolean expression with an example. 09503053

Ans. Long Question No. 3
3. Describe the concept of duality in Boolean algehra and cm?
4. Compare and contras
expression, and t:lrc
steps. 09503056
Ans. Long Question No. 7 '
Ans. Half-adder Circuits
A half adder is a basic circuitry unit that performs addition of two single-bit binary digits. It

it. S308

Ans. Long Question No. 5 ;
%l% s.. inc udmg their truth tables, Boolean

Ans. Long ngw

5. How ‘maps simplify Boolean expression? Provide a detailed example wi

6. Design a 4-bit binary adder using both half-adders and full-adders. Explain each step
with truth tables, Boolean expressions, and circuit diagrams. D9S0305T

has two inputs, usually denoted as A and B, and two outputs: the sum (S) and the carry (C).

Truth Table for Half-adder

0 0 0 0
0 1 | 0
1 0 1 0
| | 0 |

Boolean Expressions for Half-adder:

S
S=A®B ®, 1) r\ﬁﬁ:{\]:\lf _.5:"\ (FC
S r YVALVALY

C=AB s K\ ; r\( 0\ QE} A\URERE |
In this case the symbol Op’eratmn The sum output is high when only one of
the inputs is hlgh w_{}x.l us high when both inputs are high.




Boolean Expressions

| Half Adder Circuits

=i

Full-adder Circuits

A full-adder is a more complex circuit that adds three single-bit binary numbers:

Two bits that belong to sum and 2 carry bit from a previous addition. It has three inputs, denoted
as A, B, and Cix (carry input), and two outputs: called the sum (S) and the carry (Cout) with both
heing integer values.

e - e

Boolean Expressions:

Sum = A®B@Cin

Carry = (A.B) + (Cin(A®B) !

The sum output is high if the number of high inputs is odd whereas the carry output is high if the
aumber of high inputs is at least 2.

7. Simplify the following Boolean function using Boolean algebra rules: 09503058
F(A,B)=A.B+A.B

Ans. .

F(A,B)=A(B+1) Distributive [aw

R e @wj@ﬂ@@'
o {&%ﬁi@@%ﬁ@ﬁ
- M—m 61 RIS
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F(A,B,C)= A+B+AC

Ans. De-Morgan's law % mm% A@@

8. - Use De-Morgan’s laws to simplify the following functin\g?a @ W., 19503059

A+B= A.B
A -

F (A, B, B) +AC

F (A, B, C) =(AB) HA-C)

F (A, B, C) =A-B+A-C (Result)

9.  Simplify the following expressions. 09503060
(a) F=A + B. (A+B)

Ans.
X-X=0 Null Law
Using Complement Law
So, F=0
(b) (A+B). (A +B)
Ans. F=(A+B)(A+B)
F=A- A +A-B+B- A+ BB ﬁ\@
A- A=0 (Complement Law) a @O
B-B=0 (Complement Law) @@@
F=0+A-B+B-A m %
F=A-B+A- B
(c)
Ans. F=A+A (B+()
F=A+( A- B)+( A:C) Distributive law
F=A+B+A-C Absorption Law
(d) A+B+AB
Ans. F=A. B+A-B by using De-Morgan’s law
(e) (A.B)+ (A .B)
Ans. F= (AB)+(A.B)
F=AGOB
OR F=A®B

Activity-1 @ 09503061
C-:mmder whal do ynu do iff ! ulator on daily basis. Can yml

=¢ §2 y=—= =




Ans. Class Work\ Lab Work \ Practical Work.
Activity-2
Let’s make learning these logical ALy /

_ m’gfx {@ r@@mm;;

\
1. AND Adventure: Form @ o conditions they need to meet to win a

prize (like both wearing @ spadi shirt).
OR Opﬁuﬁgﬁmﬁu fun activities. If at least one activity is possible, the class gets
extra playtime.

3. NOT Negatives: Ask true/false questions and have students shout the opposite answer. For
example, “Is the sky green?” Students should shout “No!” (NOT True).

4. Construct a basic circuit using a breadboard, a battery, and LED lights to represent AND gate.
Connect two switch which will serve as, inputs A and B. In this experiment the LED will light
up only when both switches are pressed.

Ans. Class Work\ Lab Work \ Practical Work.

Activity-3 09503063
Construct a digital circuit that includes both half-adders and full-adders to add two 4-it
hinary numbers, Create the truth tables. Boolean expressions. And circuit diagrams for each steps.

Ans. Class Work\ Lab Work \ Practical Work
@@\f@
(5)

Hint: Check Long Question No.6 5 @
| Wt@“@ %@@@\\ﬂ
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