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SECTION-A

[Q-1] The current is in the circuit of figure is equal to [GATE-1997]
iy = 5A iz = 3A
_’ ‘—

A'A% AN
o= 7A

® o 3

MN A4

—_ —
is=? iz =4A

[Q-2] The logical expression y = A + AB is equivalent to [GATE-1999]
(a)y=AB (b)y=AB (c)y=A+B (dy=A+B

[Q-3] Sketch the transfer characteristics, if the input voltage (vin) is ranging from =10V to
+10V (Diode to be ideal)

O
+
Vo

0

0 — Vin

Vol“\_iwv

10V

Vin «— ‘0

1ovi—AlV0

10V

3 , 3
[Q-4] The order and degree of the differential equation % + 4 (Z—z) + y%2 =0are

respectively?
(@)3and2 (b)2and3 (c)3and3 (d)3and1l [GATE-2010]
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[Q-5] Cost of 3 cricket balls = cost of 2 pairs of leg pads.
Cost of 3 pairs of leg pads = cost of 2 pairs of gloves.
Cost of 3 pairs of gloves = cost of 2 cricket bats.
If a cricket bat costs Rs. 54, what is the cost of a cricket ball?
(@)Rs.12 (b)Rs.14 (c)Rs.16 (d)Rs.18

[GATE-2000]

4V r 5V

AN
e

(a)-16V (b)4V (c)-6V (d)16V
[Q-7] For the circuit F to 1 is the logic circuit shown the input combination should be...

A
D—F

B

c [GATE-2010]
@QA=1,B=1,C=0 (b)A=1,B=0,C=0
(c)A=0,B=1,C=0 (dA=0,B=0,C=1
[Q-8] Match List-I with List-ii and select the correct answer using the codes given below the
lists:

List-I List-II
A. Singular matrix 1. Determinant is not defined
B. Non-square matrix 2. Determinant is always one
C. Real symmetric 3. Determinant is zero
D. Orthogonal matrix 4. Eigen value are always real
5. Eigen value are not defined

Codes: A D [GATE-2006]

B
@ 3 1
(b) 2 3
(¢) 3 2
(d 3 4
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[Q-9] A can do a piece of work in 10 days and B can do the same work in 20 days. With the
help of C, they finish the work in 5 days. How long will it take for C alone to finish the
work?

(a) 20 days (b) 10days (c)35days (d) 15 days

[Q-10] Given Vpion) =0.7 V, find V?
D1

2vO

D,

D;

3.3 KQ

SECTION-B

[Q-11] In the circuit shown, the power supplied by the voltage source is [GATE-2010]
10

<~D1ov

(@)OW (b)5W (c)10W (d) 100 W

[Q-12] The equivalent resistance in the infinite ladder network shown in the figure, is Re

2R R R
A

>

Re

The value Re/R is [GATE-2014]
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[Q-13] The output F in the digital logic circuit shown in the figure is.... [GATE-2014]
XOR

ézD'—l

Z
XNOR

(@Q)F = XYZ+XYZ (b)F =XYZ +XYZ
(c)F=XYZ+XYZ (d)F =XYZ + XYZ

6 0 4 4
[Q-14] The rank of the matrix[—z 14 8 18 |is........ [GATE-2014]
14 —-14 0 -10

[Q-15] 5 skilled workers can build a wall in 20 days; 8 semiskilled workers can build a wall in
25 days; 10 unskillesd workers can build a wall in 30 days. If a team has 2 skilled, 6
semiskilled and 5 unskilled workers, how long will it take to build the wall?

(a) 20 days (b) 18 days (c) 16 days (d) 15 days [GATE-2010]

[Q-16] The Boolean expression Y = ABCD + ABCD + ABCD + ABCD can be minimized

(@)Y = ABCD + ABC + ACD (b)Y = ABCD + BCD + ABCD
(c)Y =ABCD + BCD + ABCD (d)Y = ABCD + BCD + ABCD [GATE-2007]

[Q-17] A non-inverting op-amp amplifier is shown in figure. The output voltage is
2R
AMN

i
v

O
2+ sin 100t

(a) %sin 100t (b) 3sin100t (c) 2sin100t (d) None of these [GATE-1996]
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[Q-18] Let the magnitude of the gain in the inverting op-amp amplifier circuit shown be X
with switch S; open. When the switch S; is closed, the magnitude of gain becomes

Sy

WV
R

(@) X/2 (b)-X (c)2X (d)-2X [GATE-1996]

[Q-19] The 11m [_x] [GATE-2010]
(3)2/3 (b)1 (c)3/2 (d)ee

[Q-20] A container originally contains 10 litres of pure spirit. From this container 1 litre of
spirit is replaced with 1 litre of water. Subsequently, 1 litre of the mixture is again
replaced with 1 litre of water and this process is repeated one more time. How much
spirit is now left in the container? [GATE-2011]

(a) 7.58 litres  (b) 7.84 litres  (c) 7 litres (d) 7.29 liters

[Q-21] In the h-perameter model of the 2-port network given in the figure shown, the value

of hy, (inS)is... [GATE-2014]

30
M\
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[Q-22] In the given circuit, each resistor has a value equal to 1 Q.
a

b
What is the equivalent resistance across the terminals a and b? [GATE-2016]
(@)1/6 Q (b)1/3Q (c)9/20Q (d)8/15Q

[Q-23] With initial condition x(1) = 0.5, the solution of the differential equation. t% +x =

tis
2

(a)x=t—% (b)x=t2—§ (c)x=% (d)x=§ [GATE-2012]

[Q-24] The salaries of A and B together amount to Rs. 2000. A spends 95% of his salary and
B, 85% of his salary. If now, their savings are same, what is A’s salary?
(@) Rs. 1500 (b) Rs. 1250 (c)Rs.750 (d)Rs. 1600

[Q-25] A 4 x 1 MUX is used to implement a 3- input Boolean function as shown in figure.
The Boolean function F(A, B, C) implemented is [GATE-2006]

F(A, B, C)_

5 s, So

H
(@) F(A,B,C)=>(1,2,4,6) (b)F(A,B,C)=53(1, 2, 6)
(c) F(A,B,C)=5(2,4,5,6) (d)F(A, B,C)=5(1,5,6)
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[Q-26] In the circuit shown below the op-amps are ideal. Then Vot in Volts is

1KQ 1KQ
O—A\\—e ANN

—2Y +15V

1KQ§

O
+V

[GATE-2013]
(a)4 (b)6 (c)8 (d)10

[Q-27] A firm is selling it product at Rs. 60/unit. The total cost of production is Rs. 100 and
firm is earning total profit of Rs. 500, later the total cost increased by 30%. By what
percentage the price should be increased to maintain the same profit level...

(@Q)5 (b)15 (c)10 (d)30 [GATE-2013]

[Q-28] Find the current |, in the circuit shown in below (Diode is ideal)......(mA).
+12V

sKQ§
6KQ§

3 KQ

>S—w
T

==
v g

[Q-29] A mixture contains alcohol and water in the ratio of 12 : 5. On adding 14 litres of
water, the ratio of alcohol to water becomes 4 : 3. The quantity of alcohol in the
mixture is....(liters)
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[Q-30] The output f of the 4-to-1 MUX shown in figure is [GATE-2001]

+ 5V
® 3

2 mux
1

0
S4

X ) 4

(@) XY +X (b)X+Y ()X+Y
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ANSWER KEY

ANS Q. ANS

[A] Q-17 [A]

3.3V Q-18 [A]

[A] Q-19 [A]

2.62 Q-20 [D]

[A] Q-21 1.25

2 Q-22 [D]

[D] Q-23 [D]

[D] Q-24 [A]

SOLUTION

it = 5A iz = 3A
—

—
NN 4'A'A";

§li5 \js g

AN
—
i4=?
Apply KCL at node A
i0+i1+i4 = O
i, =—124

[Q-2]y=A+AB=(A+A)(A+B)=A+B
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a3 dy\3 . . d3y\? ay\3
[Q-4] d—xi +4 (ﬁ) +y2=0 Removing radicals we get (d—xz) =16 [(d—z) + yz]
3

The order is 3 since highest differential is 3733’
The degree is 2 since power of highet differential is 2.

[Q-5]3G = 54 x2 = 108> G =36
3P =36 X2 =72=>P=24
3C =24 X2 =48=C=16
Cost of a cricket ball =Rs. 16

[Q-6]

A X
B
Y

c

If A=0,B=0then
X=AB+BA=0
Y=AB+AB =1

F will be ‘1’ if even number of inputs to XNOR gate is ‘1’ ; hence option (d) is the

correct answer.

1 1 1 1
Q9] =%~ %
This is C's one day work so 20 days are required for C alone to finish task
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[Q-10] Diode D3 FB, D1 RB, D, RB
Vo=3.3V,1=1mA (~ V, = 0.7V)

[Q-11]

Applying KVL in outer loop,
B+i)2+(2+i)2=10
=>6+2i+4+2i=10
= 4i =0
> i=0
Power supplied by the voltage source,
R

=10X0=0W

[Q-12] For an infinite ladder network, if all the resistance are comprises of same value R,
then
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) _ R-Req
. Req =R+ R+Req

1+x/§) R
2

From the given question the circuit can be redraw as

R
o AMN

After solving equation (i) we get, R.; = (

R—s $k.,

O

From equation (ii) and (iii) we get,
(*25)r =2618R
2

Or% ¥y XY

[Q-13]

XNOR
A=X®Y
B=AQZ=A-Z+AZ
=ZXDY+XOY)Z
F=AB
=X DY)|z(X®Y) + Z (XY)]
=Z[X @ YV)(X®Y) + A (XDY)(XDY)]
Asweknow A- A=A
A-A=0
=Z[(X DY)+ 0]
=XYZ +XYZ
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6 0 4 4
[Q-14] [—2 14 8 18]
14 -14 0 —10
Ry > Ry — 2R, + R,
6 0 4 4
l —2 14 8 18
14—2(6) + (=2) —14—2(0)+(14) 0—2(4)+8 —10—2(4) + (18)

6 0 4 4
-2 14 8 18
0O 0 00
, 16 07.
Determinant of matrix [_2 14] is not zero

So, Renk is 2

[Q-15] Per day work or rate of 5 skilled workers = %

. 1 1
Per day work or rate of one skill worker = — = —
5%20 100

Similarly per day work or rate 8 semiskilled workers = 2—15

. I 1 1
Per day work or rate of one semi-skill worker = — = —
8x25 200

And per day work or rate of 10 unskilled workers = %

. 1 1
Per day work or rate of one un-skill worker = = —
1030 300

Thus total per day work of 2 skilled, 6 semiskilled and 5 unskilled workers

2 6 5 12418+10 40 1 . .
=—+—+—=————=—=— Thus time to complete the work is 15
100 200 = 300 600 600 15

days.

[Q-16] K-map corresponding to given Boolean expression

CD
AB

00 1

cofo1 )] 1 10

01

11

10

Simplified expression from the K-map
Y = ABCD + ABCD + BCD
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(2 + sin 100t)
Vp+2 | Vp—(2+sin100t)

R R
1

= Vp = -sin 100t
2

0

Rf
_ _Ekr
~ R
When switch S1 is open; R = 2R
Vi R
When switch S1 is closed; Rf =R

Vi R X
_0—__—_1:_

Vi R 2

- [2 ]
sSin|-x
3

in(5)
sin(-x
— 3 7

[Q-19] chll‘)r(l) —= == 2llm >

X X0 3%
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[Q-20] Every time if we take 1 litre of mixture out and replaced with water, content of pure
spirit will keep on reducing by 10 %.

So, final quantity of spirit after 3 such operations are
10x0.9x 0.9x0.9=7.29 litres

[Q-21] When two, two port network are connected in parallel then individual Y-parameter
are added therefore from the given network

ThUS,Y = Yl +Y2 =

L=YVi+Y, 1,
5 5
= §Y1 - gvz
L =Y, Vi +Y 1,
5 5
- _gyl + EVZ
I
Also h,, =2
22 = 1=o0
From equation (i) we get
1

V= EVZ

And from equation (ii) and (iii) we get

_ L _ 15 _
hop =12 =17 =125
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bo

By using delta to star conversion

Again by star to delta conversion
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Rap = {g4||1) +4(4||81)}||{(1||4)}
=(+9) =50

[Q-23] The given differential equation is t% + x = t with initial condition x(1) = %which
is same asd—x+f= 1
dt t
Which is a linear differential equation
%+Px= Q where P =% and Q=1
Integrating factor
— edet=ef%dt
A1 eloget =t
Solutionisx - (IF) = [ Q - (IF)dt + C
x-t=[1-t-dt+C

t. .
So, x = SIS the solution

[Q-24] Let A’s salary = x, then B’s = (2000 — x)

5% of A =15% of B, i.e.

> x =22(2000 —x) or x = 1500
100 100
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[Q-25] F(A4, B, C) = 8,511y + 5181y + S¢Sl + o815
=ABC+ABC+BC-1+BC-0
= ABC + ABC + (A + A)(BC)
= ABC + ABC + ABC + ABC

F(A,B,C) =5 (4,1,6,2) = 5(1, 2, 4, 6)

v, =1V

-2-Vp _ Vp—Vp
Time |
=V, =4V
Vour = 2 X Vp] =8V

[Q-28]

3KOQ
M
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[Q-29] Ratio of alcohol and water 12 : 5
Let their qualities be 12x and 5x respectively.

After adding the litres of water ratio becomes 4 : 3
12x 4

5x+14 3

7
X ==
2

Quantity of alcohol =12 X g = 42 litres.

Sy

+ | |
X Y,
f=XY - 0+XY -1+XY -14+XY-1
= XY + XY + XY
= XY + XY + XY + XY
=X+Y
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