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REASONING AND APTITUDE

(log}/ " y)(log;/ " p) =16, where n, p, y are positive integers then the value of n is

(@) 16 (b) 8
(© 4 d 2

1 1 _
ngl/n yX Ogyl/n P =16

logy « logp
1lo 110
" &P " Y

=16

End of Solution

2. P, = Perimeter of square and length of side is k, then P, + P, + P, +

Ans. (220)

P+ Py + P+ .. +P

+8+ 12+ ... +40

(1+2+3+..+10)
10x11

= 4x =
5 220

10

4
8
12
4
4

End of Solution

Consider the following circuit.

T = b=

omIglolm\ »
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If AB=25,BC=1,CD = DE =2 and EF = FC = 3, then the ratio of area of land (L)
and to water (W) is

(@) 0.75 (b) 0.25

(¢ 0.45 (d) 1.00

(@)
AB =1, = 2.5, AC=r,=35
AD =1, = 55, AE=r,=75
AF = r, =105, AG =1, =135
L=L +L,+L,

w2 2 ) (12 17

n(2.5) + n(5.5% - 3.52) + n(10.52 - 7.59)
78.25m
W, + W, + W,
2 2 2 2 2 2
= 7'[(7’2 -n )+TE(1’4 —13 )+TE(1’6 —1’5)
= n(3.5% - 2.5%) + n(7.52 - 5.5 + n(13.52 - 10.59)
104n
L 78.25m

W 104n

End of Solution

Find the remaining part of the given diagram:

W /

End of Solution
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GENERAL ENGLISH

Find the antonym of nocturnal.
(a) normal (b) abnormal
(¢) diurnal (d) exceptional

©
ANALOG CIRCUITS

Consider the op-amp shown in figure below:

=

Vo

If V, is ‘x” when switch is open after closed the switch, the output V; is

3x
@ ®)

(©) (d) 2x

(b)

Given, V, = x

Switch open =

Switch open

End of Solution
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For transistor shown below, if B is 99, then the value of I is

Vee=12V
2kQ
3V I,
B=99

1kQ

(b) 30 mA
(d) 30 pA

Vee=12V
2 kQ
I
0 B=99

IEl 1kQ

3V

+=
3
I, = 1k=3mA

I, 3
—I-—E - _003mA
fo= 87108 " 100 m

I, = 30 A

V=V

Hence,

End of Solution

Consider the op-amp shown below:
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For V, =2V, the current I is
(A 3 mA
(@ x

(@)

End of Solution

Consider the MOSFET shown below:

Vpp =5V

1kQ

Ve

o

IfV,=1V; u,,q,,(%) =2mA/V? then find V.

(@ 3V (b) 2V
© 1V dov
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Ves = Vps =5 -1 x I
Ing=5- Vg

= MX_(VGS _VT)2

End of Solution

@ 4V
© 2V

(@
For maximum V),
D, ON and D, OFF
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6-2 4
I'=7%0K 20K
=Ix10K+2V
=02mAx10K+2V
=4V

0.2 mA

%

0 max

End of Solution

11. Consider the op-amp circuit shown below:

R,

AAAA
VVVY

If R, = R, = R; = R, = 50 kQ, then the magnitude of gain is

Ans. (3)

R, R,
WW WW—
50 K 50K

—501<{1 50 K 5011

+ +
50K 50K 50K

=11 + 1 + 1]
-3

End of Solution
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COMMUNICATION SYSTEMS

For a 16 QAM system bit rate R, =4 Mbps. Find minimum BW (in MHz) of the system
is

(1)

R
Minimum transmission BW = b
log, M
4x10°

6 —
Minimum BW = e =10° Hz=1MHz
log>

End of Solution

E
If N_b = 8.4 dB, find probability of error for QPSK modulation.
0

(@ 10 (b) 10
(© 102 d 107

©

Given,

We know that,

( ileerfc(\/l()_w)

N 2

0

1 1 e—(6.91)2 >
—erfc(6.91)==———==0.01=10
PR Wy P

End of Solution

Find the channel capacity of a system using Shannon Hartley Law of a signal whose
bandwidth is 1 MHz, signal power is -80 dBm, kT = -174 dBm/Hz.

(@ C=B (b) C=2B

(¢ C>3B (d C<B

©

108 %107

Given, B=1MHz, C = Blogy|1+—~— + § =-80 dBm = 10" x 107)

. 10—11
10774 x 1073 x10°
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1011
= Blog, {1 + —10_14.4 }

10—11
1Mlogy | 1+ =7 | = 1M log, [1+10%4]

11.29 Mbps
. C > 3B would satisfy the above result.

End of Solution

Given, (7, 4, 1) Hamming code and BER = 0.1
Prove that decoder will fail to decode received codeword properly will be

(0.15)
Hamming code can correct upto one error only.
Probability of decoding received code word properly will be
= P. = P (no error) + P(1-bit error)
=7C,(0.1)° (0.9)7 + 7C,(0.1) (0.9)®
" When n-bits transmitted, probability of getting error in r-bits will be "C, P'(1 - P)"~"
o P = 0.85
Probability of decoder failed to decode received codeword properly will be
P,=1-P,
=1-085
=0.15

End of Solution

COMPUTER ORGANIZATION

16. If the starting address of a 256KB memory is 2500H, then find the address of the final

location.

Ans. (424FFH)
Given, Memory capacity = 256 kB
Starting address = 2500 H
Final address = ?
Final address - Initial address + 1 = Capacity of memory
x - 2500 H + 1 = 40000 H
x =40000 H - 1 + 2500 H
3FFFFH
+2500H

424FFH
Hence, the final address location is 424FFH.

End of Solution
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17. Find the 10’s complement of (47),,.

Ans. (53)
Using r’s complement = (r - 1)’s complement + 1
9’s compliment of (47),,
99
-47
E i.e., (9's complement)
10’s complement
52
+1
E
Hence, the 10’s complement of (47),, is 53.

End of Solution

CONTROL SYSTEMS

18. Consider the closed loop system as shown in figure below:

2
R(s) s+4 C(s)

A

8

The transfer function, of the system is

s+4

s+5
2

s? +8s s+4

1
@ —% (b)

s+4
(©)
@

Using Mason’s gain formula, we get

1

s+4
1

s+4 s+4

End of Solution
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i x=| F x| %u; vy=[15 0.625]X.
4 0 0
(

Y(s)

€ Uue)
3s b) 3s+5

2 +45+6 s +4s-6
3s 3s+5

- d -

s +4s5-6 (@) s +4s+6

Th of the system is

(@)

©

(d)
We know that,
Transfer Function of system, TF = C[(s] - A)™! B] + D
On solving, we get
35+5
s% +4s5+6

End of Solution

Consider the closed loop system shown below,

K
s(s+7)(s+11)

Find ‘K’ for marginal stability.

(1386)
We know that the characteristics equation is given as,
K
1+GG)H(s) =1 +—F———
(8) H) s(s+7)(s+11)
or s(s>+ 185+ 77) + K=0
or $+ 1852 +77s + K= 0

Now using RH criteria we get
s 1
52 18
1 18x77-K

1s
s° K

S

For marginally stable system
18 x77 -K=0
K =18 x 77 = 1386

End of Solution
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Consider the system shown below,

Where, C(s) = K(s + a), K(s) = and CL poles location is at S =-3+ ]JE .

1
(s+1)(s+2)

Find K and o value?

@ K=3anda =4 (b) K=3and a =3
() K=4and o =4 (d K=4and a =3
(@)

We know that the characteristics equation is given as,
K(s+a
(s+1)(s+2)

or characteristics equation,
g(s) = s + s(K + 3) + (2 + aK)

For §=-3%j/5,
2
96) = (s+3)* +(5)
=52+ 14 + 65

On comparing (1) and (2) we get,
K=3and o =4

End of Solution

W=AW,
wie-o -1,

W(t) = e'ii, + e

Find A?

1 0
(@) {0 _2} (b) {_1

0 -2 1.0
© L 0} (d) |:0 2}
(@)

On comparison we get eigen values, A =1 and A = -2

Y

And A =1 and A = -2 only option (a) is satisfying.

End of Solution
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DIGITAL CIRCUITS

23. Find the logic function performed by the below circuit:

T Voo

L

1]1]0

. The given circuit performs NOR operation.

End of Solution

24. Find the output of the following logic circuit.

1—10

0 Il 4 x1
1— I MUX

Y— I S, S,

X Z
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0lo+S51Sol; +S1SgI, +S1 Sy 15
XZ(1)+ XZ(0)+ XZ(1)+ XZY
XZ+XZ+XZY
Z[X+X]+XYZ

Z+XYZ
XY+Z

End of Solution

Consider the JK flip-flop shown below,

Q

JK
FF

Q

where, T = 10 clocks per second. Find the output frequency (in Hz) of flip-flop.

©)
When, J=K=1,
Then, JK-FF operate in toggle mode.

fout = fi7n=5HZ

End of Solution

The number of flip-flops required to design MOD-64 ripple counter using

(@ 4 (b) 5
© 6 @ 7
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(c, d)
Number flip-flops required should be

n = log,M

where, M = Number of states.
Here, M =64

64
Hence, n= 1082

n log%6
nz6
n=6and 7
Hence, number of flip-flops required should be 6 or 7.

End of Solution

The logic circuit shown below is composed of Left Shift Register (LSR) and D flip-flop.
B; B B; By B; B, By B,

[

clk >

Q

Assuming all the circuits initially relaxed.

Find the output after 5 clock pulse.

Ans. (00011111)

Hence, the output after 5 clock pulsesis 0001111 1.

End of Solution

Find the simplified boolean expression for the following logic function

fIW, X, Y, Z] = £m(0, 2, 5, 7, 8, 10, 13, 14, 15)
(@) XZ+WXY+WXZ+WXYZ (b) XZ+WXY+WXZ+WXYZ
© XZ+XZ+WYZ (d) XZ+XZ+WXY
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Ans. (c, d)
Given, fW, X, Y, Z) =xm(0, 2,5, 7,8, 10, 13, 14, 15)
By using 4-variable K-map

YZ
@® o1

I a
a
G

WX

1

1 &

|
By forming pair 1, f=XZ+XZ+WYZ
If we form pair (2), f= XZ+XZ+WXY

End of Solution

ELECTROMAGNETICS

Find the cut-off frequency (in GHz) of rectangular waveguide supporting TE,; mode
having dimensions 0.28 x 0.14 inches.

(21.09)

c 3x101°

22 2x028x254
21.09 GHz

felrg,, = [ 1inch = 254 cm]

End of Solution

Identify the type of polarisation for the EM value given,
E = E; [cos (ot + kz)a, + sin (0t + kz)uy]

(a) Left circularly polarised

(b) Right circularly polarised

() Linearly polarised

(d) Leftelliptically polarised

(b)

Eq cos(wt +kz)a, + Eysin(wt + kz) a,

E
E

= Eycosot+a, +Eysinota, ; circularly polarized

(Dt=0, E=E0ﬁx

T ~
ot = Zr E=E0ﬂy
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y

e
»

End of Solution

ELECTRONIC DEVICES AND CIRCUITS

If N, decreases linearly from 2 x 107 cm™ at x =1 pm to 1 x 10" cm= at x = 4 pm.
The region between x =1 um and x = 4 um is labelled “linear”.
If electron mobility p, = 1400 cm?v-s, thermal voltage,

kT
Vt=7 = 25 mV (at T = 300 K)

Then ], i) (in A/mm?).

(35.47)
Dy, =ty % V; =35 cm?/sec

dn An _2x107 -1x10"

dx  Ax  3x10%cm
dn

= gDy X—
qn ix

= 3547 A/cm? = 35.47 A/mm?

=6.33x10%cm™

=1.6x107" x35%6.33x10%

End of Solution

32. The characteristics curve of two transistors are given as shown below:

>

If the early voltage of BJT 11is V Ay and the early voltage of BJT 2is Vy,, then which

of the following options is/are correct?
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(@) V,, is e (b) \VAI\<\VA2\

© ’VAl ‘ > ‘VAz ‘ (d) Va, is finite

[MSQ]
(b, d)
BJT 2 has a smaller slope in the active region (flatter I vs V, curve). Hence |V, | is

greater than [V, |, so option (b) is correct, and since BJT 2 curve shows finite slope
(not perfectly flat), A is finite (and not <), so option (d) is also correct.

End of Solution

A p-njunction is forward bias with 2 volts. The magnitude of difference between quasi
Fermi energy level E, and E is

(@ 2ev (b) 1 eV

2V d1vVv

(a)
In a forward-biased p-n junction, the separation (magnitude of difference) between the
quasi-Fermi levels Ep,; (electron quasi-Fermi level) and E,, (hole quasi-Fermi level)

equals gV (i.e., applied forward bias voltage), so for V =2V, |Ery —EFP| =2eV.

End of Solution

What is the dominant transport mechanism for current flow in zener break down?
(a) Drift (b) Diffusion
(c) Ballistic transport (d) Tunnelling

(@)

In Zener breakdown (heavily doped junction, low breakdown voltage), the strong electric
field across the thin depletion region causes quantum mechanical tunneling of electrons
from the valence band of p-side to the conduction band of n-side, dominating the
current flow.

End of Solution
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If energy gap E; = 1.3 eV.

Which of the wavelength length range will not absorbed?
(@) (850 * 20) nm (b) (950 * 20) nm
(0 (1000 £ 20) nm (d) (1040 £ 20) nm

(¢, d)
Wave length is absorbed if

) < 1.24 um

Ec

1.24 um
1.3

A < 0.953 um
A <953 nm

A<

End of Solution

ENGINEERING MATHEMATICS

Consider the following matrix:

2 11

A=|1 3 0], if matrix is non singular (|A| # 0), then the value of a and b are
-1 a b

(@ a=b=- (b) a=-3,b=0
(©) (d

(a, b)

2(3b) - 1(b) + (a + 3)

6b-b+a+3
5b+a+3%#0

1
2
a = -3, b =0 are not correct rest two are correct.

End of Solution

a=b=—
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(1/ "'1)

The value of J.J.(xz +y?-Ndxdy is .
R

Ans. (0.66)

I= H(xz +y2dx)dy —H dydx
R R

I=1-1,

1 2 (273
I x2+y2)dydx+.|. J. (x2+y2)dydx
0- 1 —(2-x)

1 3\ 2 3 (2—x)
2[{x2y+y?] dx+2_|.(x2y+y?J dx
1

0 0 0

1 2
2_[éx3 + ZI(xZ(Z -x)+ M]dx
O3 1 3

8(1 2%«
== |+2|—=——-—+
3 4 3 4
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= Area of square
I=1 -1,

%— 2><\/§

8
3
2
3

End of Solution

(z+4)

The value of @m
Z—1INZ—

1
wherec:(z-2-i)=§

©)

Sﬁﬂdz

. 1
(z-i)(z-2) c:|z_2_z|=§

C

Poles are given by,
(z-i)(z=2)=0
= z =i, 2 ae simple poles.

z=1
|i—2—i| = |—2| >% = Lies outside ‘c’.
|2 -2- i| = |—i| =1 >% = lies outside ‘c’.

*.» Both lies outside “c’.
By Cauchy theorem,

J.f(z)dz
C
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5[5

1 1 1 1
B B e T
B 2 4 8 512

Convergent (or) divergent?

S

(@) S, and S, both are convergent

(b) S, convergent and S, not convergent
(c) S, not convergent abd S, convergent
(d) S, and S, are not convergent

(@)

By n'h root test

. Given series is convergent

1.1 1
I+—+—+.+—
2 4 512

. It is also convergent.

End of Solution

NETWORK THEORY

40. Find the ABCD parameter of the following two port network

1Q 1Q
o——MWW—
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-2 3
(@) |:1 2:|

2 3
I

©

Given, network

i
£

For ABCD parameter,
=AV,-BI,
=CV,- DI,
From the loop 1:
=2 +1,
=1, +2I,
=V,-2I,
=2(V,-2L) + 1,
=2V,-3V,
From equation (3) and (4)

¢ o)-li 4]

End of Solution

Find V,, (in Volts).

1kQ =

S

™o

<
1kQ 2

@)
By using superposition theorem.
If 6 V source is active and 1 mA current source is open circuit.

O

Vol
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. V,=3-3=0V
If 1 mA current source is active and 6 V voltage source is short circuited.

O +

1kQ

1 mA G) Voo

1kQ

0.5 kQ

s )

0.5kQ

V,=|max| 1kQ=1V
By superposition theorem,

VO = Vol + VUZ

Vo=0+1=1V

End of Solution

i() = 6 sin ot D g L

Find Average power (in kW) at resonance.

Ans. (18)
Since the given circuit is in resonance, I +1.= 0A

_ 12
Power = I xR

62
(ﬁ}d kQ

%xl kQ =18 kW

End of Solution
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8, + 6, = 90° at f = 159.15 Hz
L=1pH, C=1pF
Find R, * R,

(1)

- tan”! & +tan ! ﬁ
Re Ry

tan A + tanB
1-tanAtanB
tan A -tan B =1

tan X -tan Xy =1
Re Ry

Xe X

tan(A + B) =

=1

End of Solution

SIGNALS AND SYSTEMS

E[x(t)]

If x(t) has energy E, then the ratio of energy of —E[3x (3t + 5)]

1

@ 9 ® 5
1

© 5 @ 3

(b)
Energy of signal, x(f) = E joule

E
x(-3t +5) — 3 joule
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3x[-3t + 5] — 32 xg =3E joule

E[x(t)] E

E[3x(-3t+5)]  3E

5 1
If input-output relation of the LTI system is y(n)= gy(n—l)-gy(n-2)+ x(n). The

above system is
(a) Stable if causal (b) Unstable if anti-causal
() Stable if non-causal (d) Unstable if non-causal

(a, b, d)
5 4 1
6Z Y(z) 6Z Y(z)+ X(z)

_Y(z) _ 1 1

) = = =
X(2) 1—§,z_1+1,z_2 1—12_1 1—12_1
6 6 3 2

If ROC |Z | <% : system is anti-causal and unstable
1 1 .
If ROC 3 < ’ V4 ’ < 5: system is non-causal and unstable

If ROC |Z | >%: system is causal and stable

End of Solution

Find the Laplace transform of x,(f) * x,(¢).
where, x,(t) = u(t - 2), x,(t) = t u(t).

1
@ $®

—2s

e
© 5
©

End of Solution
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The impulse-response of an LTI-system is given as h(t) = e** u(t). The system is
(a) causal and unstable (b) causal and stable

(c) non-causal and unstable (d) non-causal and stable

(b)
" h(t)y =0, t<0

System is causal.

Since, h(t) is absolutely, integrable. Therefore, system is stable.

End of Solution

Consider a signal x(#) given by
x(t) = e ?u(t)
If 99% of energy of x(t) lies within ‘B’ Hz then the value of B is
126 128 63 64

(a) T<B<T (b) ?<B<?

63
(¢ B< o (d) None of these

(b)

[X (@)

_1 —_—
2x2 4
Given that energy contained in the frequency range “2nB” rad/sec is 99% of energy of x(#).

2nB

1 j ]X(w)]z dw 0.99

271 4
-271B

For x(t) : Energy

2nB
0.99
i><2>< 1 2dw —
27 0 4+ w 4

11, (™ 099
—| —tan " | — —
| 2 21 4

1 1 I:ZTEB } 0.99
—tan | — | = —
T 2
0.997
2

tan( 09:“) — 63.56

63.56 _ 20.26 Hz

T

End of Solution
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