Qn. 24

m a)(x+y .Z

Qn.

Consider the logical gate diagram.

ivo—D—}

z

a) Find the logical expression for the circuit given.

b) Find the compliment of the logical expression.

c) Draw the circuit diagram representing the com-
pliment. '

a) Circuit @ ma)na)w logical expression o036,
b) logical expressionea} complement 6m3ails)
0D, :
¢) Complement m maxmaiw Logic circuit aiewse;s.

b)(xy) +z

x O
Z 0 (iy)+§

c)

25

Draw the logic circuit diagram for the following Bool-
ean expression.

6% @mMIFlesym expressiona’ maimaixw circuit awe

- U806,

Xm=

Qn.

A.(B+C)+ABC

A

B
Cc

D_

Consider a bulb with three switches x,y and z. Write
the Boolean expression representing the following
states. .

a) All the switches x, y and z are ON

b) xis ON and y is OFF or Z is OFF

c) Exactly one switch is ON.

i switches, x, y & z 968 ar] cu@dal «1d06mlal @69
aeIS3omdRMAIkenges boolean expression ap$ae.

X a)xy.z
Qn.

a) «pp) switches go ON @

b) x ~pm switch ON aper, Y mjesp Z muilesp, OFF
TR6. .

c) eee 6e3 Mjlgf 2o ON

b)xy+z

CXY.Z+XY.Z+XY.Z
27

Match the following.
€alRdoalS] Cal@B636.

. A B

i) Idem potent law a) x+(y+z)=(x+y)+z
ii) Involution law b) x+xy = X

iiiy Complementarity law ) x+y = y+X

iv) Commutative law d)xx=0

v) Absorption law e)x =X

vi) Associative law f) x+x =X

X@i-fii-e,iii-div-c,v-b,vi-a

Qn.

28
Explain the principle of duality.
«pmmem Principle of Duality?

X It states that, starting with a Boolean relation, an-

Qn.

other Boolean relation can be derived by
i) Changing each OR sign (+) to a AND sign (.)
i) Changing each AND sign (.) to an OR sign (+)
iii) Replacing each 0 by 1 and each 1 by 0.
The relation derived using the duality principle
is called the dual of the original expression.
eg: x+0=x is the dual of x.1=x

29
Draw the circuit diagram for

F=ABC+CB using NAND gate only.
NAND gates 2)@o 9ale@iuilg] circuit wewans.

X’Eﬂ F=ABC+CB

= (ANAND (NOT B) NAND C) NAND ((NOT C) NAND

BA}

B— 0

C

ABC + CB
c— 20—

« B

Qn. 30

Draw a logic diagram for the function f = YZ + XZ
using NAND gates only. '
NAND gate 2)(@o 9a16@)s] UEWH6IH.

Xmf =YZ+XZ

= (Y NAND Z) NAND (X NAND 2)
Y ‘
— )O
:D.‘)— YZ +XZ
z :)O—_
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Qn. 31
How do you make various basic logic gates using
NAND gates.
NAND gates gaicwis s} agemem basic gates pemaoede?
XW i) AND operation using NAND gate,
A.B = (A NAND B) NAND (A NAND B)

A__D [D
B— A.B

i) OR operation using NAND gate,
A+B = (A NAND A) NAND (B NAND B)

A
A+B

B

iif) NOT operation using NAND gate,
NOT A = (A NAND A)

Qn. 32

- Which of the following Boolean expressions are cor-
rect? Write the correct forms of the incorrect ones.
@ey¢ omldlenymaalol mlar eEQIVO apSIOOm M.

BEIWENOMO HOYIONRITMIS:.

a) A+A'=1 b) A+0=A
c) A1=A . d) AA' =1

e) A+tAB=A f) A(A+B)=A
g) A+1=1 h)(A.B)=AB

) A+AB=A+B  j) A+A=A
k) A+ B.C = (A+B).(B+C)

X[ a) Correct b) Correct
c) Correct d) Wrong, A.A'=0
e) Correct f) Correct
g) Correct : h) Wrong AB-A4+B
i) Correct j) Correct -
k) Wrong, A+B.C = (A+B). (A+C)
Qn. 33

Prove algebraically that (x +y).(x +y) = x.y
Algebra gaewirly] emalwlon)d.
X LHS = (x+y)'.(X'+y)
= (x\y). (x.y)
= xLy.x! + x.yly'
=xLy' + x.y'
=x.y'= RHS
Hence proved.

Qn, 34
Give the complement of the following Boolean Ex-

pression. -
i) (A+B). (C+D) i) (P+Q) * (Q*+R).(R+P)

iii) (B+D"). (A+C")

Mm@ ((A+B). (C+D)' =

i) (P+Q) + (Q+R)-(R-_P)

iiiy (B+D").(A+C")"-

Qn. 35

Qo0 .

nn

mnn

Idempotent law states that -

i) A+A=Aand
i) AA=A

Proof ) A+ A=A .
Truth table is as follows:

A

A | A+A

0

0

0

1

1

1

ie. A+A=A asit is true for both values of A. Hence

proved.
i) AA=A
Truth table is as follows:
A A AA
0 0 0

1

1

1

(A+B)' + (C+D)"
A'.B'+ C' D'
= (P+Q) (Q*R).(Rpyy
P.Q. (Q+R)' + (R+P)1 |
P.Q (Q.R'+ R'.PY
(B+DY) + (A+CYy

B'.D" + A.C"

B'.D + A'.C

——

State and prove the idempotent law using truthtable, |
Idempotent law (mmallgf truth table pacwxigf ang |

ie. A A=Aitself. Itistrue for both values of A.Hence

proved.
Qn. 36

|
State the Absorption laws of Boolean algebra with
the help of truth tables.

Truth table DaJ6wilgl Absor

;{\ig Absorption law states that
A+ A.B=A and A.(A+B)= A

ption law (aimiminlenis.

Proof:
~ The Truth table of the expression A+A.B=A is as
follows. .
A B AB | A+AB
0 0 0 0
0 1 0 0 '
1 0 0 p
1 1 ' 1 ©q
—— L

Here both columns A and

Hence proved.

For A.(A+B) =A, the truth tapje is as follows:

A+A.B are identical.



Qn.

Qn.

X@® a) (0.101),

Qn.

A B A+B | A(A+B)
FO 0 0 0
o 1 0 0

1 0 0 1

1 1 1 1

Both columns A & A.(A+B) are identical. Hence
proyed.

37

State Demorgen’s laws. Prove any one with truth
table method.

Demorgan’s law (aimmailal truth table e.iswiegl
omsIwlenld:.

Demorgan’s first theorem states that
(A+B)'=A".B'

ie. the complement of sum of two variables equals
product of their complements.

The second theorem states that

(AB)Y'=A"+B'

ie. The complement of the product of two variables
equals the sum of the complement of that variables.
Proof:

Truth table of first one is as follows:

A;.B'

A- B A+B (A+B) A B

0o 0 0 1 1 1 1
o 1 1 0 1 0 0
1 0 1 0 0o 1 0
1 1 1 0 0 0 0

From the truth table the columns of both (A+B)'
and A'.B' are identical. Hence proved.

38
Fill in the blanks :
al536al000) o12@) O3S

(MARCH - 2015)

a) (0.625)10= (oovvveve )2
b) (380)10= (rveeenee. Y1é
C) (437)5 = (oeverrnne )2 (3)

b) (17C),
c) (100 011 111),

39 , " (MARCH - 2015

What do you mean by universal gates? Which gates

are called Universal gates? Draw their symbols.

WIMEUSTTD €GB aPINITD DA ? aFOMEN0 EOYS

86T @MUY c0QISW PN ERAWOSIMEOI? @R

W30S 2l(MEBE MEUeN}E. (3)
OR

Construct a logical circuit for the Boolean expres-
sion 2 .b + a. b, Also write the truth table.

N

Qn.

2 b+ a.b 0m aElon PSMBemn gensd &y
MBOIS RN, OO (5300 65algle «YIM3H.
Universal gates

By using NAND and NOR gates only we can create
other gate hence these gates are called Universal
gate.

NAND gate

AB

L.

B_-

b) Truth Table

"Ta'.b+a.b'

albla'|b'|a.b|ab

olo|l1]1] o 0 0
ol1]1 |0 1 0 1
1lolof1] o 1 1
1/1]lo]lo| o |0 0

Logical Circuit
a —-DO—D_ '

b

40 (SAY - 2015 (IMP)
Computers uses a fixed number of bits to respresent
data which could be a number, a character, image,
sound, video etc. Explain the various methods used
to represent characters in memory.

@RONEEBD, Mmud, vaite, alwlew) M3sarlw awigew
mallcllenm &mysolm scewisianma 8e3 mliwilm
oMo nil)2esd6m. 22008 SNE:S03&e8 M afldlenim
aBOMEIo RIUNHMB 8alcWINHNIMY oM ANIG)S6E:.

‘ }{\;g Representation of characters. )

a) ASCIll(American Standard Code for
Information Interchange) : It is 7 bits code
used to represent alphanumeric and some
special characters in computer memory. It is
introduced by U.S. government. Each character
inthe key board has a unique number. Eg: ASCII
code of ‘a’ is 97, when you press ‘a’ in the key
board , a signal equivalent to 1100001 (Binary
equivalent of 97 is 1100001) is passed to the
computer memory. 27 = 128, hence we can
represent only 128 characters by using ASCII.
It is not enough to represent all the characters
of a standard keyboard.

e o~ resor



Qn.

X

-

oon

b) EBCDIC(Extended Binary Coded Decimal’

Interchange Code) : It is an 8 bit code
introduced by IBM(International Business
Machine). 28=256 characters can be represented
by using this.

c) ISCIi(Indian Standard Code for Information
Interchange) : It uses 8 bits to represent data
and introduced by standardization committee

and adopted by Bureau of Indian
Standards(BIS).

d) Unicode : The limitations to store more
characters is solved by the introduction of
Unicode. It uses 16 bits so 2'6 = 65536 characters
(i.e,world’s all written language characters) can
store by using this.

41 (SAY - 2015 (IMP)
18.Draw the logic circuit for the function
cen@e Mda)Is WeeNo.

f(a,b,c)=abc+ab+ab+abc

OR
Prove algebrically
ap @zl aile; clolvlod ems wlens

XY+XY. Z=XY.+XZ

~
L/

OR

x.y+x.§.z=x(y+§.z)
=x.(y+z) = Xy + x.z

Hence proved.

Qn.

42 (MARCH - 2016)
Following are the numbers in various number
systems. Two of the numbers are same. Identify

them:
a) (310), b) (1010010),
c) (C8),, . d) (201),,
' OR
Consider the following Boolean expression :
(B’+A) =BA

Identify the law behind the above expression and
prove it using algebriac method.

@RaL&od
0299 eBomIEEe3M MIRSIVM PNl wEleruslsf
@RMINIMV2IQ MQACTO Eal@ DY (3)

(B'+A)=BA’ ,
D9 MaGo apdeoEuwle Rlulmd ooglWen3s.

nw

Qn.

= 3*8?+ 1*8'+0%8° -
B = 192+8+0 |
= (22?)100.25 + 1*24 + 0*22
0, = 172°# +
(1010010), D2 4 {421 40 # 29
= 64+0+16+0+0+2+
' i <ci1
Cc8 = c*16+
(50 = 12*16+8"1
= 192+8
= (200),,
Here (a) (310), and (C8),, are same
OR
This is De Morgan’s law
(B1 + A') = (51)1 AT
= B.A'
Hence it is proved .
43 (SCERT SAMPLE -y

Find the decimal equivalent of hexadecimal numbe
(2D),,. Represent this decimal number in 2
compliment form using 8-bit werd length. (3)
(2D)16 oM HaNSMICAWEIATE Moa)WHs) MIEY2IW Qv |
A0 Mol &MBISONG:. D HMIT Mosyom 8 mﬂg“
e ool 2's eodogfloany ClOIWIG «)RO6.

X@ Convert (2D), to binary number for this write down.

Qn.

X 2)

the 4 bit binary equivalent of each number

2 D
L
0010 0010

(2D),, = (00101101),

First find the 1's complement of (00101101), and
add 1 toit

1's complement is 11010010 +

1
11010011
Hence 2's complement is (11010011)2
44 (SCERT SAMPLE - 1I)

Answer any one question from 15(a) and 15(b).
15(a), 15{b) nmnmm«;ﬂemmmaﬂmgo 80’ 9OmEAAYIMIS.
a) Draw the logic circuit for the Boolean expres-

sion:
(A+BC)+AB .
(A+BC)+AB 0™ a3 @l o @y’ (al @60

cengle’ ey ewonye, ()
. RO :
b) Using algebraic method prove that

RO nNule; eloNuilo o0glolen}s.

YZ+YZ+YZ+Y =1 3
A 4
g E;L_ A+BC

7 *DO%‘ AB




Qan.

AU

Qn.

OR

b) LHS. = yaiyziyzay
= oy(zez)iy(zan)
=y leyteyy et
45 (SAY - 2016)

With the help of a neat circult diagram, prove that
NAND gate Is a universal gato,

ppomludw menRy awamoolen) mamoeoming ool
e 03 @IIMEIIVO) en(f aRyal apor ooglaslongo. (3)

i) AND operation using NAND gale,
A.B = (A NAND B) NAND (A NAND B)

A
B——:: |d:):AB

ii) OR operation using NAND gale,
A+B = (A NAND A) NAND (B NAND B)

A

A+B

B

ili) NOT operation using NAND gate,
NOT A = (A NAND A)

A— [ oO— A
46 (MARCH - 2017)
Boolean expression:

Boolean apmU(aldi0a] e1sldy AUAORY QIRHNI.

(A+-BC)+ AB (3)
OR

Using algebraic method, prove that

e nnale, elolalod eoeEleloaid.

YZ+YZ+YZ+Y =1 (3)

omw »

(A_+B'C) +AB

e

A
OR

+ Y.Z+Y.Z+Y
(Z+2)+Y.(Z+1)
1+Y1

+Y

NI

nmononun_ g

= <<

Hence the result.

5 MARK QUESTIONS & ANSWERS

Qn.

-—

1
Explain the components of Data processing.
Wi smmledon components alaElon3o.

AU

Qn.

AU

Daln procossing conslsts of the tochniquos of sort-
Ing, rolating, Interproting and compulting Items of
data In ordor to convert moaningful information. The
compononts of dato procossing are given
holow. -

a) Capluring data- In this step acquire of collect
data from tho user to Input Into the computer.
Input- It s the next step. In this step appropriate
data Is oxiracted and feed Into the computer.
Storage- Tho data enterod into the computer
must bo stored boforo starting the processing.
Processing / Manipulating data- [t is a laborious
work., It conslsts of various stops like computa-
tlons, classification, comparlson, summarization,
otc, that converts Input into output,

Output of information- In this stago we will get
the resulls as information after processing the
data,

Distribution of information- In this phase the
Information(result) will be given to the concerned
persons / computors,

b)

0)
N

2

Define compuler. What are the characteristics?

Compuler spamerion? asolaa) characteristics ailw

OO0,

A compuler is an clectronic device used to perform

operations at very high speed and accuracy.

Following are the characteristics of the com-

puter.

1) Speed - It can perform operations at a high
speed,

2) Accuracy - It produces result at a high degree
of accuracy.

3) Diligence: Unlike human beings, a computer is

free from monotony, tiredness, lack of concen-

tration etc. We know that it is an electronic ma-

chine. Hence it can work four hours without

making any errors,

Versatility: It is capable of performing many

tasks. Il is useful in many fields.

Power of Remembering: A computer consists

of huge amount of memory. So It can store and

recall any amount of information. Unlike hu-

man beings it can store huge amount of data

and can be retrieved when needed.

Disadvantages of computer

1) No. IQ : It has no intelligent quotient. Hence
they are slaves and human beings are the mas-
ters. It can't take its own decisions.

2) Nofeelings: Since they are machines they have
no feelings and Instincts. They can perform
tasks based upon the instructions given by the
humans (programmers)

4)

5)




