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GATE-1999 One Mark Questions

1. The logical expression y%= 4 + AB is equivalent to
a.y=AB by =AB
cy=A+B d.y=A+B

2. A Darlingtonemitter follower circuit is sometimes used in the output stage of
TTL gate in order to

a. increase its|

b. reduce itsdy

C. increase its speed of operation

d. reduce power dissipation

3. Commercially available ECL gears use two ground lines andegetive
supply in order to

a. reduce power dissipation

b. increase faout

c. reduce loading effect

d. eliminate the effect of power line glitches or the biasing circuit

4. The resolution of a-#4it counting ADC is 0.5 Volts. For an analog input of 6.6
Volts, the digital output of the ADC will be

a. 1011 b. 1101

c. 1100 d. 1110

5. The minimized form of the logical expression
(ABC + ABC + ABC + ABC)
a.AC + BC + AB b. AC + BC + AB
c. AC+ BC + AB d. AC + BC + AB
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6. For a binary halsubtractor having two inputs A and B, the correct set of logical
expressions for the outputs D (= A minus B) and X (= borrow) are
aD=AB+ AB X = AB

b.D=AB+ AB + AB. X = AB
c.D=AB+ AB. X = AB
d. D =AB+ ABX = AB

7. Theripple counter Bown in the figure works as a

T

Preset _Freset Preset
U Q Q ) QI
B O I o i = I W
1 K Qg K QO /K Q
clock |
a. mod 3 up counter b. mod 5 up counter
c. mod3 down counter d. mod 5 down counter

8. If CS =15 411413 is used as the chip select logic of a 4K RAM in an 8085
system, then its memory range will be

a. 3000 H3 FFF H

b. 7000 H7 FFF H

c. 5000 H 5 FFF and 6000 +6 FFF H

d. 6000 Hi 6 FFF and 7000 H7 FFF H

GATE-2000 One Mark Questions
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9. An 8 bit succe$ge approximation analog to digital converter has full scale
reading of 2.55 V and its conversion time for an analog input of 1V is 20 ps. the
conversion time for a 2 V input will be

a. 10 us b. 20 ps

c. 40 ps d. 50 us

10. the number of comparators id-hit flash ADC is
a. 4 b.5
c. 15 d. 16

11. for the logic circuit shown in the figure, the required input condition (A, B, C)

to make the output (X) =1 is

A 3
g ——2

1 1

32)J

2
C J
a. 1,0, 1 b.0,0,1
c.1,1,1 d.0,1,1

GATE-2000 Two Marks Question
12. For tke logic circuit shown in the figure, the simplified Boolean expression for

the output y is
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A 1
_ 3
B 1
3

2
C
a. A+B+C b. A
c.B d.C

13. for the 4 bit DAC shown in the figure, the output voltagesV

+15V|

R R R | — 1}
+
-15V
2R 2 ZRi 2R
1; v
a.10vVv b.5V
c.4V d.8V

14. A sequential circuit usg D- flip-flop and logic gates is shown in the figure,

whereX and Y are the inputs and Z is the output. the circuit is
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- -

a. SR Flip-Flop with inputs X=Rand Y =S
b. SR Flip-Flop with inputs X =Sand Y =R
c. JK Flip-Flop with inputs X =J and ¥ K
d. JK Flip-Flop with inputs X =Kand Y =J

15. in the figure the J and K inputs of all the four Hifps are made high the

frequency of the signal at output Y is

17 Q‘l J Q1 1Y Q“ —? Q
—y CLK ) CLK CLK CLK

F=10KHz
K aIr K ar K QR K clr
1
9 U
a. 0.833 KHz b. 1.0 KHz
c. 0.91 KHz d. 0.77 KHz

GATE-2001 One Mark Questions
16. The 26s compl exiesnt representation of
a. 101110 b. 101111
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c. 111110 d. 110001

17. for the ring osiillator shown in the figure, the propagation delay of each
inverter is 100 pico sec. what is the fundamental frequency of the oscillator

outpu?

]

a. 10 MHz b. 100 MHz
c.1GHz d. 2 GHz

18. An 8085 microprocessor based system uses a 4K x 8 bit RAM whose starting
address is AAOOH. the address of the last byte in this RAM is

a. OFFFH b. 1000 H

c. BOFFH d. BAOOH

GATE-2001 Two Marks Quesions
19. In the figure, the LED

]".r'r' =V

LED

1K




Institute of Engineering Studies (IES) Digital OLD Question Papers GATE ECE
www. InstituteofEngineeringStudies.com www.OnlinelES.conm(Coming soog )

a. emits light when both;&nd $ are closed.

b. emits light when both;%nd $ areopen.

c. emits light when only Sand S are closed.

d. does not emit light, irrespective of the switch positions.

20. In the TTL aicuit in the figure, $and 3 are select lines and>and X are

input lines. $and X are LSBs. The output Y is

*0
| | |
X X XN B X X X X
E

1 8:1 MUX
62)7 Sy
B St

1.

A So L
Z
a. indeterminate b, DB
c. JEBH d. f'{.lﬂgm —L“l_'.IEBH]

21. The digital block in the figure is realized using two positive edge triggered D
flip-slops. Assume that for t 5, 1Q, = Q, = 0. the circuit in the digital block is
given by

% DIGITALJ

J_|_|—|_|—|_|—| BLOCK J_|

bt b &bt
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1_D1 q—| 1716, QZ_Y
X1 a 62
(a)
1_D1 Q| 1716, QZ_Y
x—P —_|—° —
Q Q
(b)
l_D1 Q| D, QZ_Y

Q1

Q1

]

i)

o)
ﬁo _ﬁ

Q

]

22. In the DRAM cell in thdigure, the \ of the NMOSFET is 1 V. for the

following three combinations of WL and BL voltages.

Word Line (WL)

I

N)5y

BitLine
(BL)

a.5V:3Vv;7V b.4V;3V;4V
c.5V:5V:5V d.4V:4V;: 4V
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GATE-2002 One Mark Questions
23.4bit 20s compl ement |numperisX@ntheaumbern o f

is
a. +8 b.0
c,-7 d.i 8

24. if the input to the digital circuit (in the figure) consisting of a cascade of 20

XOR- gates is X, then the output Y is equal to

1 1

3
2 3 1
2 3 1
2 5 3Y
X
a. o b.1
C. ¥ d. X

25. The number of comparators required irt@tTomparator type ADC is
a.z2 b. 3
c.7 d. 8

GATE-2002 Two Marks Questions
26. the gate Gand G in the figure have propagation dggaof 10nsec and 20 nsec
respectively. If the input Mmakes an abrupt change from logic 0 to 1 at timgf =t

then the output waveforme\'s
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R 2
Vs MV 3 L | ;, (output)
Ve 2
1
J_L 1]§3 >04{
C
a. flip-flop b. Schmitt trigger

c. monostable multivibrator d. astable multivibrator

28. if the input X%, X5, X1, Xoto the ROM in the figure are 8 4 2 1 BCD numbers then the
outputs B Y, Y, Ygare
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BCD-to-Decimal DECODER]

01

- -

a. gray code numbers
b.2421BCD numdrs
C. excess-3code numbers

d. none of the above

GATE - 2003 One Mark Questions

29. The number of distinct Boolean expressions of 4 variables is
a. 16 b. 256

c. 1024 d. 65536

30. The minimum number of comparators required to build-bi #ash ADCis
a.8 b. 63
c. 255 d. 256

31. The output of the 74 series GATE of TTL gates is taken from a BJT in
a. totem pole and common collector configuration

b. either totem pole or open collector configuration

c. common base configuration

d. common collectoconfiguration
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32. without any additional circuitry an 8:1MUX can be used to obtain
a. some but not all Boolean functions of 3 variables

b. all functions of 3 variables but none of 4 variables

c. all functions of 3 variables and some but not all ofriattes

d. all functions of 4 variables

33. A 0 to 6 counter consists of 3 fiifop and a combination circuit of 2 input
gate (s). the combination circuit consists of

a. one AND gate

b. one OR gate

c. one AND gate and one OR gate

d. two AND gates

GATE - 2003 Two Marks Questions
34. The circuit shown in the figure has 4 boxes each described by inputs P, Q, R

and outputs Y, Z with

v=rBoPr Z=RQ+PR+OP

r——
Output

The circuit acts as a

a. 4 bit adder giving P+Q b. 4 bit subtractor giving-
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c. 4 bit subtractor giving d. 4 bit adder giving PQ+R

35. if the functions W, X, Y and Z are as follows
W =R+PQ+RS X = PQRS + PQRS

Y =RS+ PR+ PQ+ P.Q Z=R+S+PQ+ P.Q.R+ PQ.5

Then
aW=2X=1Z bbW=Z X=Y
c.W=Y dW =Y =2

36. A 4 bit ripple counter and a 4 bit synchronous counter are usaug flip

flops having a propagation delay of 10 ns each. If the worst case delay in the
ripple counter and the synchronous counter be R and S respectively, then
a.R=10ns,S=40ns b.R=40ns, S=10ns
c.R=10ns,S=30ns d. R=30ns, S =0ns

37. The DTL, TTL, ECL and CMOS familGATE of digital ICs are compared in

the following 4 columns

(P) Q) (R) (S)
Fanout is minimum DTL DTL TTL CMOS
Power consumption is minimun TTL CMOS ECL DTL
Propagation delay is minimum | CMOS ECL TTL TTL

The orrect column is
a.P b.Q
c.R d.S
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38. the circuit showm the figure is a 4 bit DAC

R
A

R

o—ANN—
— 2 _
. 4R g/_—.

The input bits 0 and 1 are represented by 0 and 5 V respectively. The OP AMP is

ideal, but all the resistances and the 5 V inputs have a tolerance of £ 10%. The

specification (rounded to the nearest multiple of 5%) fotalerance of the DAC

is
a. +35% b. + 20%
c. +10% d. + 5%

39. The circuit shown in the figure converts

INPUTS
MSB 1 |

===t e s e e e e e ————— ————-

OUTPUTS

a. BCD to binary code b. Binary to excess3 code

c. Excess3 to Gray code d. Gray to Binary code



Institute of Engineering Studies (IES) Digital OLD Question Papers GATE ECE
www. InstituteofEngineeringStudies.com www.OnlinelES.conm(Coming soog )

40. In the circuit shown in the figure. i parallelin, paralletout 4 bit register,

which loads at the rising edge of the clock C. the input lines are connected to a 4
bit bus. W Its output acts as the input to a 16 x 4 ROM whose output is floating
when the enable input E is 0. A partial tabféhe contents of the ROM is as
follows.

Address| 0 2 4 6 8 10 11 14

Data 0011 | 1111 |0100 |1010 |1011 | 1000 |0O010 | 1000

MSB

il

ROM

m[

e AL

1
]
1
1
; SN
t 2 time

— -

1

The clock to the register is shown and the data on the W bus at ts1@114.0. the
data on the bus at timgi$

a. 1111 b. 1011

c. 1000 d. 0010
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GATE-2004 One Mark Questions
41. A master slave flgflop has the characteristic that

a. change in the input immediately reflected in the output
b. change in the output occurs when the state of the master is affected
c. change in the oput occurs when the state of the slave is affected

d. both the master and the slave states are affected at the same time

42.The range of signed decimal numbers that can be represented bytée 1 6 s
complement number is

a.i 31to+31 b.i 63to + 63

c.1 64to=63 d.i 32to + 31

43. A digital system is required to amplify a binamycoded audio signal. The user
should be able to control the gain of the amplifier from a minimum to a maximum

in 100 increments. The minium number of bits requirechttnde, in straight

binary is
a.8 b. 6
c.5 d. 7

44. Choose the correct one from among the alternatives A, B, C, D after matching

an item from Group 1 with the most appropriate item in Group 2.

Group 1 Group 2

P. Shift Register 1. Frequency divisn

Q. Counter 2. Addressing in memory chips

R. Decoder 3. Serial to parallel data conversion.
a.R3,Q2, R1 b. R3, @1, R-2

c. P2, @1, R3 d. R1, Q2, R2
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45. the figure shows the internal schematic of a TTL AQIR-Invert (AOI) gate.

For the inputs shown in the figure, the output Y is

AT
B
Inputs are{ ;
floating
a.o b.1
c. AB d. AB

GATE-2004Two Marks Questions

46. The minimum number of®-1 muliplexers required to realize atd-1
multiplexer is

a.l b. 2

c.3 d. 4

47. The Boolean expression ACHC' is equivalent to
a.AC+ BC + AC

b. BC + AC + BC'+ ACH

c. AC' + BC' + BC + ABC

d. ABC + ABC + ABC + ABC

4 8 . 11001, 1001 and 111001 correspond

which one of the following sets of number?
a. 25, 9 and 57 respectively

b.-6,- 6 andi 6 respectively

c.-7,-7 and-7 respectively

d.-25,-9 andi 57 respectively

t

0]
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49. In themodulo6 ripple counter shown in the figure, the output of thegt

gate is used to clear thekJflip -flops

1

c 3 B 3 A J
— <p _ — K Clock
C K B K A input
L § 7

2-input

gate

The 2input gate is
a. a NAND gate b. a NOR gate
c. an OR gate d. an AND gate

50. A Boolean function f of two variables x and y is defiras follows:
f(0,0)=1f(0,1)=f(,1)=1;f(1,0)=0

assuming complements of x and y are not available a minimum cost solution for
realizing f using only 2nput NOR gates and-dput OR gates (each having unit
cost) would have a total cost of

a. lunit b. 4 unit

c. 3 unit d. 2 unit

GATE- 2005 One Mark Questions

51. Decimal 43 in Hexadecimal and BCD number system is respectively
a. B2, 0100 0011 b. 2B, 0100 00 11

c. 2B, 0011 0100 d. B2, 0100 0100

52. The Boolean function f implemented i thgure using two input multiplexers

1S
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B — f
B E
a. ABC + ABC b. ABC + ABC
c. ABC + ABC d. AB + ABC

GATE - 2005 Two Marks Questions

53. The transistors used in a portion of the TTL gate shown in the figure bave a

= 100. the base emitter voltage of is 0.7 V for a transistor in active region and 0.75
V for a transistor in saturation. If the sink current | = 1mA and the output is at

logic 0, then the curreng Will be equal to

% 5V
1.4K

<

l xr
—

)

%
DR

é&/

7




Institute of Engineering Studies (IES) Digital OLD Question Papers GATE ECE
www. InstituteofEngineeringStudies.com www.OnlinelES.conm(Coming soog )

a. 0.65 mA b. 0.70 mA
c. 0.75 M\ d. 1.00 mA

54. The Boolean expression for the truth table shown is

—

R k| k| | o o o o >»
R R o o | Rl o o w
Rl o r| o R o Rl o O
ol r| o o | o ol o

55. Both transistors land T, shown in the figure have a threshold voltage of 1
volts. The device parameters &nd K, of T, andT, are respectively, 36 pAA/
and 9 uA/Vf . The output voltage Ms
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5V

—O

i

T

a.lVv b.2V
c.3V d.4V

56. The present output,@f an edge triggered JK fhftop is logic 0. if J =1, the
Qn+1

a. cannot be determined

b. will be logic O

c. will be logicl

d. will race around

57. The given figure shows a ripple counter using positive edge triggered flip

flops.
If the present state of the counter is@Q, = 011, then its next state {@Q; Qo)
will be
\i 1
L Q| LM Q| \—Tz Q
CLK | — _
O O
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a. 010 b. 100
c. 111 d. 101

58. What memorwaddress range is not represented by chip # 1 and chip # 2 in the

figure. Ay to Assin this figure are the address line and CS means chip select.

256 bytes

A[]i A7

 Chip# 1

2z z|>

)37
1
) 3
2
— 4 256 bytes
AO’ AT:

 Chip#2

R
Ag Ars H

—

notused

a. 010002 FF b. 150016 FF
c. FOOGFAFF d. F800 FOFF

59. The number of product terms in the minimizedh of product expression

obtained through the following#hap i s (where, fAdo denotes
1 |0 |0 |1

0O (d [0 |O

0O ([0 |d |1

1 /0 |0 |1

a.z2 b.3

c. 4 d.5
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GATE- 2006 Two Marks Questions

60. A new Binary coded Pentary (BCP) number systgonaposed in which every
digit of a base5 number is represented by its correspondtg Binary code. For
example the bas® number 24 will be represented by its BCP code 010100. in
this numbering system, the BCP code 100010011001 corresponds abdawent
number in bas® system

a. 423 b. 1324

c. 2201 d. 4231

61. An I/O peripheral devices shown in the figure below is to be interfaced to an
8085 microprocessor. To select the 1/0 device in the I/O address rangédddsH

chip select(ﬁj should be connected to the output of the decoder shown in the

figure
20 LsB L Data “—*
2 LORD—Y
3 — 1o
A3 3-8 4 PR Peripheral
Decoder 5—— Al
] — —
a —1 MSB o — A0
A7 cs
i6 2 12 al
e 13 EN
a. output 7 b. output 5
c. output 2 d. outputO

62. For the circuit shown in the fige below, two 4it parallel in seriabut shift

registers loaded with the data shown are used to feed the data to a full adder.
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Initially, all the flip-flops are in clear state. After applying two clock pulses, the

output of the full adder should be

—Hd—p o]
MSB LSB bek
FULL
Shift Registers ADDER
Eﬂ'g D Q B C
Dok G
Q b
CK —‘
Clock
a.5=0G=0 b.S=0 =1
c.5S=1G=0 d.S=1 =1

63. A 4bit D/A converter is connected to a fraening 3bit UP counter as
shown in the following figure. Which of the following waveforms will be

observed at ¥?

1K
NN
Q, Dy
D - .
L” —
Q D1 )
r Qq Do
1K
Clock
3-bit 3-bit

Counter Counter

Int he figure shown above, the ground has
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64. Two Dflip-flops, as shown below, are to be connected as a synchronous

counter that goes through the following @, sequence
00 Y 01 Y 11 Y10 Y 00 Y ¢

The inputs @ and D respetively should be connected as

~|Po 5] I Q[ —
_|LsB _|vsB
CK Q[ — CK Q[ —
Clock
a. Q1andQy b, Qoand(),
c. Q1QoandQ; Qg d. @1QpandQ,Q,

65. the point P in the following figure is stuekl. the output f will be

c. ABC d. A

GATE-2007 One Mark Questions

66. X =01110and Y = 11001 aretwdbbbi nary number s

compl ement format. The sum of

using 6 bits is

Y

represen

re|
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a. 100111 b. 001000
c. 000111 d. 101001

67. The Boolean function Y = AB + CD is to be realized using osilypRt
NAND gates. The minimum number of gates required is

a. 2 b.3

c.4 d.5

GATE- 2007 Two Marks Questions

68. The Boolean expressidnh= ABCD + ABCD + ABCD + ABCD
Can be minimized to

a.Y = ABCD+ ABC + ACD

b.Y = ABCD+ BCD + ABCD

c.Y = ABCD+ BCD + ABCD

d.Y = ABCD + BCD + ABCD

69. The circuit diagram of a standard TTL NOT gate is shown in the figure. When

Vi= 2.5V, the modes of operation of the transistors will be
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L]

AW

a. Q: reverse active; Q.: normal active;
Qas: saturation; Q4. cutoff
b. Q.: reverse active; Q.: saturaton;
Qas: saturation; Q4. cutoff
c. Qi normal active; Q.: cutoff
Qas: cutoff; Q4. saturation
d. Q.: saturation; Q,: saturation
Qas: saturation; Q4. normal active

70. In the following circuit, X is given by

0o—1 _
o 0 |
1 d 1—k L
LGiet 4-to-1 X
: © MUX 1 2 MUX
> S0 S S
A B C
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a.X = ABC + ABC + ABC + ABC
b.X = ABC + ABC + ABC + ABC
c.X=AB+BC+AC

d. X = AB +BC + AC

71. The following binary values were applied to the X and Y inputs of the NAND
latch shown in the figure in the sequence indicated below:
X=0,Y =1; X=0,Y=0; X=1,Y=1

The corresponding stable P, Q outputs will be

aP=1,Q=0; P=1,0=0;P=1,Q=00rP=0,Q=1
b.P=1,Q=0; P=0,Q=10P=0,Q=10rP=0,Q=1
c.P=1,0=0; P=1,Q=1;P=1,Q=00rP=0,Q=1
d.P=1,Q=0; P=1,Q0=1P=1,Q=1

72. For the circuit shown, the counter state Q) follows the segence

2

1
3
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a. 00, 01, 10, b.@0101, 10 00201
c. 00, 01, 11,d000001#0, 11, O0O0, 10

Statement for Linked Answer Questions 73 & 74:
In the Digitatto-Analog converter circuit shown in the figure belows %10 V
and R = 10 Kq.

R

R .
v.e——\W\ AV % MATY—W\ i
2R -

2R

R2R§ RS

il
[ ]
—

73. The current i is
a. 31. 25 pA b. 62. 5 pA
c. 125 pA d. 250 pA

74. The voltage Yis
a.-0.781 VvV b.i 1.562 V
c.-3.125V d.i 6.250V

GATE-2008 Two Marks Questions
75. The logic function implemented by the following ciraitithe terminal out is



Institute of Engineering Studies (IES) Digital OLD Question Papers GATE ECE
www. InstituteofEngineeringStudies.com www.OnlinelES.conm(Coming soog )

\Y
dd

— OuUT

uis

]

a. PNORQ b. P NAND Q

c. PORQ d. P AND Q

76. The two numbers represented +n signeq
111 and Q = 11100110. i f Q is subtracted
complement form is

a. 100000111 b. 00000111

c. 11111001 d. 111111001

77. Which of the following Boolean Expressions correctly represents the relation
between P, Q, R and \?

e L

a. M, = (P OR Q) XOR R
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b. M; = (P AND Q) XOR R
c. M; = (P NOR Q) XOR R
d. M; = (P XOR Q) X(R R

78. For the circuit shown in the following figurg ll; are input to the 4:1

multiplexer. R (MSB) and S are control bits.

I3

1
2 ) 2
Q

4:1 Mux — Z

The output Z can be represented by
a PQ+PQS+ QRS
b PQ + PQR + PQS

c. PQR + PQR + PQRS + QRS
d. POR + PQRS + PQRS + QRS

79. for each of the positive edgieggered XK flip -flop used in the following

figure the propagation i s @eT.

17 Qo 1—% —Q
cLk — L>

17 ko 1k




Institute of Engineering Studies (IES) Digital OLD Question Papers GATE ECE
www. InstituteofEngineeringStudies.com www.OnlinelES.con{Coming soog )

CLK

Which of the following waveforms correctly represents the outputat Q

(@)




