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01.

Sol:

02.
Sol:

Ans: 59
Here, wavelength of light used,
A =590.0 nm

Distance between the two sources,
d=3.0mm

Distance between the source and screen,
d=0.3m

Fringe width is given by

AD
=0

B 590.0x107°x0.3
3x10°°

=5.9x107°m

=59 um

Ans: (d)
For V; < 4V, the diode is ON and the output
Vo =4V

For V; > 4V, the diode is OFF and the
output Vo = V.

Vo(volts)

A

16 1

T
T/2 T

03.
Sol:

04.
Sol:

05.
Sol:

Ans: 60
Since the water level x is proportional to the
output voltage (V) therefore

x-0 V-0
= =
80-0 10 -0
XxX=8V
=8x7.5
=60 mm
Ans: (¢)

Option (a):- Due to multiplication of input
terms it is nonlinear, but it is TIV.

Option (b):-Due to multiplication of time
variant term (n—2) itis TV., but linear
Option (c): - Itis linear and TIV.

Option (d):- 2 o 2x(n) 4 pxa()

So, nonlinear and TIV system

Ans: 80 (no range)
pto1

Given that ==

2+u° 9
w2
2+u° 24’

2 2
p =P 145 |=p | 2K
2 2
3600=PC(9)
8

P. =3200

2
A =3200
2

=1 §
9

A; =80V
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06. Ans: (c)
K

Sol: OLTF = —— (a>0)

s—a

K K w
= — = 180° —tan™* — j
Jo—a \@?+a? ( a
The Polar plot is
Img
K G(s)H(s) plane
a

Real

07. Ans: (a)
Sol: The multiplexer outputlp=a, I, = a

ll
lb=a, |3:a,81:b,So:C
F=1,5S,+1,SS, +1,S,S, +1S,S,

F = abC +abc +abc +abc
F=Ym(1,2,4,7)

For a Full Adder circuit:-

abc|sum |carry
000 O (O
001 1 |0
010 1 (O
011 0 |1
100 1 |0
101 0 |1
110 0 1
111 1 |1

Sum=2m(1, 2,4,7)

The given multiplexer circuit is equivalent
to sum equation of full adder.

08. Ans: 0.3
l:
So 5\
R; = 30kQ Rp = 20kQ
R, = 20kQ
R
Ve, =V = (Rl +2R2 JVDD
Ve = (L% =2V
30k + 20k

Assume transistor is in saturation

1
ID =§kn(VGS_VTN)2

_1 0.2m)2-1) =0.1mA
2

Vps=Vpp—IpRp=5- (Olm) (20k) =3V
Vps > Ves — Vv — transistor is in
saturation

Po=1pVps = (Olm) (3) =0.3mW

09. Ans: (d)
Sol: The sensor's sensitivity error in percentage

IS

9.5mV/V/mmHg-10mV/V/mmHg «100%

10mV/V/mmHg

=-5%

10. Ans: (c)
_ tan(ax) _
Sol: - Lt =a
x—0 X

Now, Lt tan(4x) _1 Lt tan(4x)
x—=0 4X 4 x—0 X

tan(4x) 1
)L,
x> X 4

4)=1
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11. Ans:0.836 (Range: 0.8 t00.85)
Sol: i, = 2744(1—e-4”8)
=6(1-e %
At t=0.3
i=0.836 A

12. Ans: (a)

Sol: 20 V displayed on a 3and half digital

display
1 digital = 0.1V

Voltage error = £ (0.6% of the reading + 1d)

=+ (0.6% of 20V + 0.1V)

=+0.12+0.1V
=+0.22V
Error = £0.22v x100%
=+11%
13. Ans: (¢)
Sol- (s+2)(s+3) _ S +55+6 _ —5. 6
S S s
= KP+5+ K.s
S

Kp=5,K =6 Kp=1

14. Ans: (c)
. Given 9YM) , dy(t)
Sol: Given 0 " 2y(t) = x(t).
Apply L.T
s2Y(s) +sY(S) — 2Y(s) = X(s)
H(S): 1 _ 1
s?+s-2 (s+2)s-1)
—1/3 13
T s+2 s s-1

Given that system is stable. So, ROC must

include jo axis.
So,ROC-2<o<1.

-1 1
h(t 2t ‘u(—t
(1) =7 e (D) -5 e'ul-)

15.
Sol:

16.
Sol:

17.

Sol:

Ans: 60

Fig. Non inverting op-amp circuit with
op- amp replaced by its equivalent circuit

B— R _ Xk _g4
VO R+R 1k +9k

The de-sensitivity factor is 1 + AP
=1+ (10*x0.1) = 10°
= 20log 10° dB
= 60dB

Ans: 10 (no range)
Resolution = AV = 5mV
Maximum Analog input = Vimax) = 5V

AVi = 1 x5

S 21
2" -1 =1000
2" =1001
n~10

Ans: (c)

T.F= YO

U(s)
u(t) = 8(t) —L—> U(s) =1

= C(sl-A"'B,

Y(s)=C(sl-A)'B

yt)=Ce™B,as e — 5 (sI-A)*
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18. Ans: (c)
Sol: The circuit is redrawn as a planar circuit for
convenience.

We have V1 = AV, + B (-1,)
L=CV,+D (—|2)

With port 2 open; between 1 & 1’ there is a
6 Q path (1- 2’ —1') and another 6 Q path
1-2-1).

. Effective resistance between 1 and 1
=3Q

|1:V1/3
With port 2 open; I, = 0. Currents and

voltage drops across different resistors are
shown in above figure.

By KVL; ﬁ=%+V2
6 6
R
3 Vsl
\
Also, 1| —c=3 _1p
A Vi
1,=0 -1
3

With port 2 shorted, the figure is redrawn
below

Between 1 and 1'; we have (4 Q // 2 Q) in

series with (4 Q // 2 Q) = %Q

II:%A. From figure, where currents
are marked, (—I2)=ﬁA
B- 4 -Y_gg
(_IZ)szo ﬁ
8
3V,
D-_] __8 _3

_|2

Vo=0 L\/lj
8

19. Ans: -3.467 (-3.46 to -3.48)
Sol: 1.50cm core displacement produces 5.2 V,

hence —1.0cm core movement produces a
(-1.0)x(~5.2)

(-1.5)

voltage V= =-3.467V

20. Ans: 0.0625 (no range)

Sol: G(z)=z". i
1-=z7
4
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1 23. Ans: 156 (Range: 1.52 to 1.60)
Let, = .
x(n) &> X(z) 1_1 - Sol: SNR at input:
’ 6
. onR - 3x10 Gv)2 B
x(n)=(—j u(n) (1x10 ° V)
h4f SNR at output:
By Time shifting property, YAV
x(n—3)«F>7°X(2) sNR = (3x20x10°V oo
Ny . [x20+5)x10°V]
< _ 2\, ZT. -3 _
(4) u(n-3)« & '1_ 1 S G(z) Note: The amplifier also amplifies the input
' noise.
. 1\ The noise factor therefore is
z {ca(z)}- a(n)=(] uln-3) SNRatimput _ 9
Put n = " SNRatoutput 576
1
( 4j ( j 24. Ans: (¢)
Sol: HOLD has highest priority among all other
: i —0.0625 signals.
16 HOLD > TRAP(RST 4.5) > RST 75
21. Ans:3 >RST 6.5
Sol: N =100,
B=02T 25. Ans: 0.25
D=1cm Sol: Given
X 2
£ =1.5cm j f(t) dt = —2+ = + 4xsin(2x)+ 2cos(2x)
I=1mA > 2
To=BIN(D2) Differentiating both sides of above w.r.t 'X',
P s s we get
=02Tx15x10“x1mAx100x1x10 dr* 2%
=3 % 10° Nm —U f(t) dt} =—0+"=+4sin (2x)
_ dx Ly 2
=3uNm

22. Ans: 1.19 range (1.0 to 1.3)
Sol: For first wire, resistivity of conducting

material is
-6
_ RA _ 0.56x2x10 = 224%10°0—m
/ 50

.. Cross-sectional area of second wire is

-8
pz Pl _R2AX0TNO0) 4 e

6
Diameter(d) = ZJEZZ\/@
T T

=1.19%x10°m

+8x cos(2x)—4sin(2x)

- (;X (x)] [f<x)]_(ddx (o)).[f (0)] = x +8x cos(2x)

= f(x) = x + 8x.cos(2x)

EGAEERGES|
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26. Ans: 3 (range 2.910 3.1)

Sol:
60
Vl VZ
@ N
121
051 Zwra  6A 360
18Q
Here,
A
6

27,

Sol:

Dependent current source supplies current
of 0.51
V2

i.e., 0.5 —= Vo
6 12

dependent voltage source supplies voltage
of 121

ie., 12(ﬁj =2V,
6

Apply KCL at Node (1)
Ve M VTV g

12 12 6
=3V -3Vo=-72 ......... (1)

Apply KCL at Node (2),

VooV Ve Vo2V,
6 6 18

—3V;+5V,=108 ......... )

Adding (1) & (2), we get

V,=18V

=Y. _18
6 6

=3A

Ans: 2 no range

Given that f(x, y) = X2+ 2V o, (1)
withy —=x2+1=0 .ccocern.nn, (@)

From (2), we writey = x> —1 .......... (3)
Put (3) in (1), we get

f(x, y) = X° + 2y = x% + 2(x?* — 1)?

28.

Sol:

29.
Sol:

=x% + 2[x* = 2x2 + 1]
Let g(x) = 2x* —3x* + 2
Then g’(x) = 8x*— 6x and g”(x) = 24x* — 6
Consider g’'(x) =0
=8x°-6x=0

B 3

=0, Pl are stationary points.

Atx=0,9"(0)=—6<0

. x=01s a local point of maxima.
Hence, the maximum value of the function
f(x,y)atx=01is
f(x, y) = f(x, x* - 1) = (0, -1)
=0+2[0-0+1]
=2

Ans: (a)
F1(A,B,C) = Xm (1,3,4,6)
F2(AB,C)=Xm (0,2,5,7)

F=FF, >F=0=1

Ans: -1.32 (Range: -1.33 to -1.30)
From given data, both MOSFET’s are
identical.
. Ip1 = Ip, & KCL at Node V3
= lp1+1pp = 200“

" IDl = |D2 = 100“
Vl =5-— IDl (40k) =1V
V2 =5— |D2 (40k) =1V

Now, let M1, M5 are in saturation
VD1 = V1 = 1V, VGl = OV, V31 = V3 ,
Ves1 =0—-V3

oy =%anox(l_l [VGS1 Tl]2

= 100 =%><100u><20[— v, —-1f

oo V3 =-1.32V
Now test for Assumption —
Vos, =V, -V, =1-[-1.32]=2.32v
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30.
Sol:

31.
Sol:

V.. ACE

Engineering Academy

3

GATE Full Length Mock Test

Vs,
v Vg > Vs = Vs

~V, =-V,-1=1.32-1=0.32V

= Saturation
= True Assumption

= V3=-1.32V is Correct

Ans: 20.765 (Range: 20.50 to 20.90)
To turn on the LED, the transistor must be
ON, which requires a base Voltage Vge
greater or equal to 0.7 V:
Vege =V —-VE=>207V = Vg > 0.7 V(since

Ve =0V, grounded)

I, =100l
— Vcc _VLED_VCE

CcB

10V-2V-02V _ 100(mv- 0.7V

2200
= R o5 = 20.765kQ

32.
Sol:

~. The eigen values of a required matrix A?
are (15)% (14)? and (13)* (i.e., 225, 196,

169)

Ans: (a)

This three-plate capacitor forms the two
equal capacitors (C; = C,) in series shown

in figure.,
(d —a)/2.

le— o —>

zloo(vin _VB _ VB -0

RCdS RB

0.7v

|

RCdS

7.5x10°Q)

|

Thus, the maximum resistance of the photo
resistor Rcgs must be 20.765 kQ for the

LED to be ON.

Ans: (b)

Given that A = (&ij)nxn,

where a; :{
0

15 0 O
=10 14 0

(n+1f -i, Vi=j

, Vi#]

for n=3

0 0 13]

= As, IS a diagonal matrix & its eigen
values are its diagonal elements 15, 14, 13.

If X1, A2, A3 are the eigen values of As.s
matrix then the eigen values of matrix AZ,

are 22,25 and 2.

33.
Sol:

1

Ans: (d)

Initial energy (W;)

Loy

=0.5J

1

=—X

100 x10® x100 %100

each with a separation of

Cy

Cz

When connected in parallel, the initial

charge Qi = C1V

=100 x 10°® x 100
=10mC
is redistributed in parallel combination of

C=Ci+GC,
= (100+400)pF
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.. Common voltage becomes 36. Ans: (c)
~Q 10x10° Sol: _ .
- E=—500X1076 =20V P.S ilp | FFilps N.S
Q:Q2 x |hK; ) Ky | Q10
1 1 - 00 0 00 00 [0O
W.= = 2 — = 6 2 -0
1= 5 CV? =2 %100x10 x(20)* =0.02] oo 1 Too 11 To1
1 1 01 0 00 00 |01
W,= ZC,V? == x400x10° x(20)* = 0.08J 01 1 |11 11 |10
2 2 10 0 |00 0010
Final energy (Ws) = Wy + W, =0.1] 10 1 00 11 11
- a a 11 0 00 00 |11
Energy dissipated = W; - W;=0.5-0.1 11 1 11 11 00

=0.4]

34

. Ans: (a)
Sol:

Data: NA =0.16
np =145
d=60cm=0.6m
M=09um=9%x10"m
The normalized frequency is known as
V-number

V:ﬂ nZ—n;
}\’0

3.143x60 m

— x0.16 = 3.35x10°
9%x10™"" m

35

. Ans: (d)
Sol:

% Efficiency of AM System,

2
EJ%%E%;-xlooqb
+

a" m

%m =

0.1*x100

:fxloo %
1+0.1°.x100

1
1+1
=50%

x100 %

37.
Sol:

Circuit is behaving as upcounter when x =1

Ans: 10
Puts=z-1
k

CE=1 =0
+(z—1)(z—1+3)(z—1+4)

22+4722+72+k-6=0

21 1
| 4 k-6
AT
Z
4
2’| k-6
10-k=0
k=10
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38. Ans: (d)
Sol:
2mA _Y2mA
4mA r2mA Y4mA
@A @A f{{nA @A 1m/’A/*1mA 7
f NN
i <
Q1 is OFF since Vgg = 7.7 -8 =-0.3 < Von
Q. is ON =
4mA current is passed through Q; transistor and Vo =0 — (4mA X 1k) =-4V.
39. Ans: 91 (range: 88 to 93) 40. Ans: (a)
Sol: DC analysis
Sol: Total energy = E,, I e 2t = ¥l
_ t Vbp
Given, x(t) = e~ u(t)
1 Rs Rp 1|D
X(w)=—
l+ JO) IG;O_ +
2 1
X(o) = Vs
| ( ) 1+®2 >
Using parseval’s theorem Energy contained £ l Is=Ip
in |o| < 7 rad/sec = Zi.[77|x(m]2da) Ves =Vps = Voo~ Io Rp
s
1
17 1 IDZEKn(VGS_VTH)Z
S Tra
meLt Solve quadratic equation in Ip
,
=itan‘l(m)( Ip = 1.06MA
27 7 Vios = Vs = 4.4V
_ itan—l(7) AC Analysis
n R
G
= 0.4548 oW °*
\Y ImVes 4 vV
Percentage of energy ' e RL 0
_ 0448 _ 0.9096 x100 =90.96% ~ 91% :
0.5 R = RL”RD”rO
AV _ngIL
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41.
Sol:

42.

Sol:

43.
Sol:

. ACE
Engineering Academy

3

GATE Full Length Mock Test

Om = 1,Coy (%)(Ves _VTH)= 0.725mA/V

V, 50

r.O

I, 1.06
R' = 4.52kQ
. Av=—gn R'L =-0.725 x 4.52
=-327~-33

=47kQ

Ans: 3.2 (3.1t0 3.3)

1 1 (l 1 j}
Yoo = —+—=|—+——= |0
2+j4 R (10 R 5

For 0.9 lagging, angle of admittance must
be cos 1(0.9) = —25.84°
1/5
us, ————=1tan25.84=0.482
1/10+1/R
=>R=32Q

Ans: 1 (Range: 0.98t0 1.2)

11
R, =1.68 e{w{e Zggﬂ (kQ)
0=50°C=323K
bt

Ropc =1.68 € *2 #¥(kQ)

=0.761 (kQ)
Vo :[ 122K 029K jx 6
122K +0.761K  0.29K +1K

VOUTE 1V

Ans: (c)
MVI B, 0AH 7T
LOOP:MVI C, 50H T
DCRC AT
DCR B 4T
JNZ LOOP 10T/7T

B register initialized with 0AH i.e., 10d.
Effect on zero flag due to “DCR B”
instruction will be verified by “JNZ LOOP”
instruction in iteration.

Therefore LOOP gets executed for 10 times.
The only instruction outside the LOOP is

44.
Sol:

45,
Sol:

46.
Sol:

47,
Sol:

MVI B, 0AH which gets executed for only
1 time.
All the instructions inside the loop gets
executed for 10 times.
. Total T — states
=Ix7T+ 10 x [7T +4T +4T + 10T] - 3T
=7T + 10 x 25T — 3T =4T+250T
= 254T

Ans: (b)
If R =15 kQ , voltage across Zener diode
3

04 —qgv
(15+5) %10 20

- 24 -18
° 5x10°

Power through R =12R =(1.2x107°)?x5x10°

=7.2mW

is 24x

=1.2mA

Ans: 50 (no range)

C =5000 log 2{1+ 1.023

———— | =50kbps
2x5000 %10~ } P

Ans: 20
P=1°R
P = (10 mA)? x 820Q
=82 mW
errorin R =+ 10%
errorin | ==+ 2% of 25 mA
=+ 0.5mA

_|_
= M X 100%
10mA

= +5%
% error in 1 = 2 (£5%)
=+ 10%
% error in P=(% error in 1%) + (% error in R)
=+ (10% + 10%)
=+ 20%

Ans: 0.67 (range: 0.6 to 0.7)
Tri(t) <> Sinc*(F)
X(t) = Tri(t), X(f) = Sinc?(f)
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: _Ry@+a)
1+t |1 1 130k > M
-t log, M
— T t log, M > 1.3x 200k
130k
Using parseval’s theorem log, M >2
[ x(@) dt=[" [x(F) dof M=4
0 - 2 - 2 _ 0 - -
LoSmc (f)Sinc *(f )df = LTrl(t).Trl(t)dt 51 Ans: (a)
[ sinc* (£ )i = [ Tri(t)Tri(t)ot Sol: CLTE= _C6)
‘°° o . 1+ G(s)
2 2
= [[(t+1)°dt+ [ (1—t)dt
-1 0 _ k(s+4)
:E+E:E:0.67 s(s+1) +k(s+4)
3 3 3
48. Ans: 0.11 R :0.1t00.2 = Ks+4)
. Ans: 0. _ ange: 0.1to 0. s+ (k +1)s + 4K
Sol: Total possible outcomes for both faces even
= (2, 2), (2, 4), (2, 6), (4, 2), (4, 4), (4, 6), By comparing with standard form of second
6, 2), (6, 4), (6,6) =9 order characteristic equation
Total favorable outcome for sum smaller 2Con = (k+1) and o, =4k
than 6 = (2, 2) 2on=k+1 (=1
P (sum is less than 6 given both faces are 2x+4k=k+1=16k=k*+2k+1
even):%:o.ll =Kk -14k+1=0=k=0.071 & 13.92
49. Ans: (d) 52. Ans: (a)
Sol: i) Th t duct ter,
ol: i) 'e_process ransconductance parameter Sol: H(s)= 1
K =tn Cox e (s+0.1) +4
=450 x 10 , S 8.6 x 107 x 10°ANV The relationship between s and z in
= 387uA/V |
i) The transistor transductance parameter, backward difference method is s =
kn S

:k,n(ﬂj:w( 2 j:4.3nz1A
L 0.18 \Y

50. Ans: 4 ( norange)
Sol: Bitrate, R, = 40000 x 5 = 200kbps
For M-ary PSK signalling bandwidth

Givenf;=10Hz =T, = % =0.1sec
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If Vo =-10V
Hee)= 1-7" 2012 P ,5k 1
-z +0. +4 Vier = Vo x =-10x = =-2V
0.1 5k + 20k 5
H(z)= 1 : For Vx >2V, Vo =— Ve
1
100(1.01—-zf +4  asov
1 I.e., —3 > 2
H(z)= 100 y 64
1.02-2.0220 +272 4| — =Vin>—— =1V
100
1 = i.e ‘V¢’ is changing +Vg t0 —Vyt
100
H(z)= When Vi, > 1V
@) 1.06-2.02z" +27° "
VUTP =1V
H(z)= 9.43x10°° _
1-1.9127 +0.942° For Vx <=2V, Vo =+Veu
e % <2
53. Ans: 6
Sol: Cons_lder node ‘X’ at inverting input — Vi < -6-4 __s
terminal
+4V . .
= 1. ‘Vj’ is changing —Vgs 10 +Vgy
20kQ +10v When Vi, < -5V
10kQ
Vin X |~ .'.V|_Tp =5V
Vo
5kQ Vet + VH = VUTP - VLTP =1- (_5) =6V
= 20kQ -V 54. Ans: 0
2
[05)
Apply Nodal analysis technique at | g TE=K._ 9/
node ‘X’: 1 s )’
VX_\/in+VX_4_ +E
10k 20k It is type O system
= Vx= 2V +4 Velocity error coefficient K,
3 = Lt s G(S)H()
S—
Reference voltage at non-inverting terminal, =0
If Vo =+10V,
5Kk 1 55 Ans: 1.52 norange
Vit = Vox ———— =10x = =2V Sol: Consider
5k + 20k 5
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56.
Sol:

S57.

58.

59.

Sol:

60.
Sol:

Engineering Academy :16: INST
~ 61. Ans: (b)
I f.d ([ [\/_ dx + (x +y°) dy] ....... (1) Sol: At the most case: Let the numbers be
c 0) {-45,1,1,1,...... , 1.
: iy — 12\ — 43 Average is 0. So, at the most 44 numbers
GiventhatC: x=t°,y=t°,0<t<1) ) may be > 0.
= dx = 2t dt, dy = 3t* dt At the Ieast case: Let the numbers be
{45,-1,-1, - . —1}
. Average is 0. So at the least 1 number may
Using (2), (1) becomes be > 0.
1
[f.07 = [ D@0 dt+(t2+1°) (37 o] 62. Ans: (b)
¢ =0 Sol: Perimeter = Distance covered in 8 min.
_ ! 8
= [fof = [ [at? +3t +3t% ot = 12000 x = m = 1600 m.
C t=0
s e ol Let length = 3x metres and breadth
- Jf_ dF = (2L+3L+3t_j = 2X metres.
c 3 5 12, Then, 2(3x + 2x) = 1600 or x = 160.
. If- oF = (2 .3 +ij _ 150 . Length = 480 m and Breadth = 320 m
c 3 5 12 -, Area = (480 x 320) m? = 153600 m>
Ans: (b) 63. Ans: (b)
(so) is wrong because they mean the same. Sol: Consider CP as 100%.
Loss 15% = So, SP =85%
Ans: (c) Gain 15 % = So, New SP = 115%
Ans: (@) Given 115% — 85% = 30% = 450
ns: (a
% 450 = 1500
Ans: (d)
Capacity of the tank = (12x13.5)= 162 litres 64. Ans: (a)
Capacity of each bucket = 9 litres. Sol: GDP at the beginning of 2013 is equal to
Number of buckets needed = 162/9 =18 the GDP at the end of 2012
— GDP growth rate in 2012 = 7%
Ans: (d)
Volume of Cuboid GDP at the end of 2011 = GDP at the
= length x breadth x height beginning of 2012 = $1 trillion
Number of cuboids .. GDP at the beginning of 2013
_ (Volume of cuboids ) formed from _ 10047 .
= - = x1 trillion
(Volume of cuboids ) taken
_18x15x12 _, 1o _ 107 _ 1,07 willion
5x3x%x2 100
65. Ans: (a)
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