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01.Ans: 100 o

Sol:
RE IR RE R
R R
I\QQN\/ AW\ AW
2 2 RE R
Applyi ngcbal anced bridge condition we get
RS SRI2 $R2 3R
R —»
RS SR2 2Rz 3R
RTHzgzs_go :>RTH:10()Q
02.Ans. (25)

Sol: At resonant frequency the magnitude of voltage across capacitor is
= V.= QV£-90°
®, = 1 - L =1x10°rad/s, Q = Ol
vLC \/0.1><10_3><1><10‘6 R
V.=25x10£-90° =25V
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03.Ans. (b)
Sol: The characteristic equation for seriesRLC circuit is

A e (1)
L~ LC

Standard characteristic equation for any 2™ order systemiss’ + 2£® S+ ©?=0 - (2

Comparing (1) & (2) we get & = % \E

04.Ans. 1.656
Sol: V= +2Vims=4+2V
2
AW

4y220(>) jZ% £ R

2x )2

Zn=i2ll2= ——=1+j
TH =) 5t i2 J
Viy = ’2’(4_‘/5=4445°
2+]2
1+
| S|

VrH <t> /B/ R

R. = V1?2 +1?
RL = \/EQ
_ Ry, _(4£45°)(2)
R, — - - B
1+]+R, 1+ \/§+ J
VRL =2.1647 £225°

o = 1534225
PRL = Vrms |rms COS(@ - (1))
_ 2.1647x1.53

cos0=1.6567W
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05. Ans. 2.528V
Sol: Thecircuitatt=0is

AVA‘:,s\,AV / o o +

Ve(0)

'l
N

10V

0 —

Vc (0)=Vc (0) =V (0") =0V
Thecircuit at t =

3
AM °+
10V =" <§ 2 V¢(0)
V()= —2—x10= 4V
2+3
1 =RC =3/2 (5/6)
t=1sec

V(t) = Ve (%) +[Vc(0) - Ve ()] €
S Ve(t)=4+[0-4]et
Ve®)=4(1-€YV

At t=1sec
~Ve()=4(1-eh=2528V

V(1) =2.528V.

06. Ans: (¢)

Sal: " V¢ () =3V (i.e) capacitor
Would have reached final steady state value, in this process 50% of energy is aso dissipated in the
resistor as heat while changing capacitor.
Eabsorbed = Estored (capacitor) + Edissipated (resistor)

V(t)=Vs[1-eP ... (1)
= CVe — v, { 1 }e‘”"’
dt RC
io(t) = % e @)
Pe(t) =Vc (1) -ic (V)
P(t) = ij [e e ... (3)

E) = [p (D)t

Energy stored uptot =
isenergy at t =
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NIR N

[v ()]?

C V2 =0.45J; ir(t) = i)

; V, —t/t

r(t) = =€

r(t) R

VR(t) = Ve
2

PR(t) = V_S e_zt/ T

R

Ex(t) = TPR (t)dt

= %c VZ =045

So, total energy taken from source=0.9 J

07.Ans. (a)
e 0
Sol: | |
+ +
V, 5A QD 40 4Q v 2l vV,
l=V./4 =

Applying KCL at node A we have
5+1+1+21=0

4=5
1=2A
4
Vi=4l =5V
Vo-4x5=5V =V,=25V

08. Ans: (a) I Quadrant

Sol:

M=

d=tanto—tan 2

Kiw?+1
Jw? +100

10

) M )
0 | K/10 0
10 |0.7106K | 39.29

=

s K 0 K/10

K

v
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09.Ans. 0.5 R
Sol: . Wy .
_|é_
Vi
§Rz Vo

Standard TF of alead n/w is

L+ s0)
GO =a 1+ ast) @)

Given TF function is st2_ 2
s+4

Comparing (1) & (2)
1=05; ar=0.25
= a=05
~RC=1t=05

10. Ans: (a)
K 1
Sol : G(9H(s) = | K, +—
(9H(s) [ p sj[s(s+5)j
(sKp+K))
s’(s+5)
CE = 1+G(s)H(s) =0
S+56+sKptK, = 0
s’ 1 Kp
53 5 K,
g4 KoK,
5
SO K,
for Stab”lty Ki>0 5Kp> K|
- 9Kp>K;>0

G(9)H(s) =

11. Ans: (b)

Sol : Negative feedback in a closed loop control system reduces the overall gain of the system. Asthe gain-
bandwidth product of any system should be constant, so the bandwidth should increase. Negative
feedback improves distance rgjection and it reduces the sensitivity to parameter variation.

12. Ans. K =25.54

| _ K(s+4)
S0l GOHE = g@ g

Any point lies on the root locus if it satisfies the angle criteria. The point satisfying angle criteria

definitely satisfies magnitude criteria.
Angle criteria ZG(s)H(s) = (29 +1)180°
Magnitude criteria |G(s)H(s)| =1
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ZG(OH(S) ={L(-1+ j2+ 4) —[L(-1+ j2+ 8) + £(-1+2))> - 9]}
.. the point s;t?gfieﬁ angle criteria

. K(-1+j2+4) |
U1+ 2+ 9)[(-1+ 2% - 9]

K(v13)
/5360

= K=2554

13. Ans: 12
Sol: Characteristic equation is
S® +45°+3S+K=0
By Routh criteria condition for marginal stability isk = 12.

14. Ans. 0.52
Sol: u, =1200cm?/Vs;

p, =400cm?*/Vs;
Ny =1x10"/cm?
G =N qu, +Pqu,
For Si nj = 1.5x10"; n,=Np = 1x10% /cm®

_n?  (L5x10°)

"N, 1x10® .
Asnn >>pn
. 6=Npqu, = (1x10")(1.6x107°)(1200)
=1.92 (Q-cm)™
p =0.52Q-cm
15. Ans:. (a)
Sol: Negative differential resistanceis exhibited in P-N junction diode which are heavily doped on both
sides

Eg: Tunnel diode.

16. Ans. 2.5

Sol: Cj= —2— ;m= L for abrupt junction.
Vv 2
1+-R
VO
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18.Ans.(a)
Sol: Vp=Vs=Vpp
Vbs=Ves=Vpp —Vss
Ip = K[Ves— V1]?
lo = K[Ve-Vss—V1]°
Ip = K1[(Vbp V1) -Vsg]?
;/IGDSS = 2K1[Vpp V71—V
= 2K([K2 -V sd]
= Slope of the curve is negative
At VSS = VDS— VT; |DS =0

A
|DT

Vpp-V1 —»

19. Ans. 20.50 kW
Sol: Given A =0.05V*
Ip=1mA;Vps=05V
Ip = k[Ves—V1]* (1+AVpg) ------- (1)
|
K[VesV1]?= —2
[Vas—V1] 1AV,
1x107°3

© 1+0.05x05

1
K[Ves-V1]?= ——  —mmmmeem- 2
VesVil™= J0os @)

. oV
output resistance ro = —2°
D |vgg—const

Differentiating (1) we get

al, ,
= K[Ves V2 —mmer 3
N, [Ves-V1] (3
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Substituting (2) in (3) we get

oo _ 1 005
V. 1025

Nos _, __ 1
o, ° 4.878x10°

ro = 20.50 kQ

20. Ans: 250
Sol:

S 237.50 \‘<.th

= 262.5Q

> AW————
A 1000 l 2500
I R |

By virtual ground conceptV," = V, =1V
| = iA
50

Vy=1001+1
:@_{_1
50
=3V
N 1
V- 2625 x — =3
100

Vi=5625V

v; =275 2y =5375V
100

Vo= Vi -V,

Vo=025V

Vo = 250 mV

21. Ans. 5

Sol: The region of operation of the zener diode should be determined first. Removing the zener diode from
the circuit above we have the circuit as

4kQ

MW o)
+
10V —— % R LERVA
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1.4 x10=5V asthe voltage across the zener isless than 6 V so the zener diode does not operate
+
in reverse break down region.

- Vo=5V

22. Ans: 83.85
VBE

Sol: I,=le"

Ve :thn[l—D}
IS

From the given figure

Viz=Vi-V>

= thn {Iﬂ} - thn{lﬂ}
IS IS

V=
11600
th Vtz
T1 - T2
Vtz :LX th
il
= %(26 m)
300
(VAR 1111V J—— )

Substitute the above value in equation (1)

Lo V=27.99m x In (84?—[:]} =V, =8385mV.

23. Ans: (b) Ry

Sol : Mi
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21:2R+i
SC
_ 1+ 2SRC
SC
R x 1
22: 28C: R
R+ 1 2SRC+1
2SC

R

R +i
2SC
Vi = VX 22
Z,+2Z,
R

_ 1+ 2SRC
Vo* 11 28RC R

+
SC 1+2SRC

R SC(1+ 2SRC)

=V
"(1+2SRC)” (L+ 2SRC) + SRC

_ V,RCS
1+ 4SRC + 48?R°C? + SRC

_ V,RCS
1+ 5RCS+ 4R*C?S?

Vs

B= Vi _ RSC
V, 1+5RCS+4R’C*S’

GanA = 1+&
RZ

For oscillations to occur

AB=1

:>A=1

B

R, 1+5RCs+4R*C?s?
1+ -1 =

R, SRC
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Equating Real & Imaginary parts

1+&=5 i+4RCs:O
R, RCs
Ry AR’SC*+1=0
RZ
1
R =4R S
1 2 o, 2RC
24.  Ans: (c)
Sol:  Thegiven circuit diagram can be redrawn as
V o m O
+ D, =
Vi Vo
— ] S
D,
@ For +ve half cycle:
For +ve half cycle the diodes D; and D, are ON
Vo =-Vin
(b) For —ve half cycle:
For —ve half cycle the diodes D; and D, are off
Ve
—
25. Ans: (b)

Sol: The result of addition operation is stored in accumulator (A) and the status of carry bit is stored in the

PSW i.eflag register (F).

26. Ans: (@)

Sol:

F=XyZ+ Xyz+ XyZ+Xyz
00 01 11 10
000|0 |0 |1
111, 1]0]|1

F=(x+y+2)(x+y+Z)(x+y+Z)(X+y+2Z)
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27.Ans. (a)
Sol :  M(ab,c) = ab+bctca
K map for M(a,b,c)
bc
a 00 01 11 10
Olo o |1]0
Yo |11
Mintermsare 3,5, 6, 7
K map for M(a,b,c)
bc
a 00 01 11 10
Ol1 |1 ]o0
1 To oo
Mintermsare0, 1, 2,4
m(a,b,c) = bc+ab+at =x
c=Zz
M(X, Y, Z) = XY+YZ+ZX
= (bc+ab +ac)(ab+ bc + ac) + (bc + ab + ac)c)
= abC + abc + abc + abc
= T[ab + ab] + dab + ab]
= gp+ap
=p®q;whereq=c,p=adb
My, z)=adb®dc
.. 3input X-OR realizes the equation
M [(M(a,b,chM(a,b,c),c|

28. Sol: t=0 t=20 t=40 t=60 t=80

t=100

A ]

O

B(without defay)|

B(with delay)

B (with delay)

A B (with delay)
Z (without delay)

Z (withdelay) ”
n|sec

. Zis1for 40 nsec

t(ns) —
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29.Ans. 7

Sol: 16kb memory isto be designed with no of rows = no. of columns
Let no of rows = no. of columns = x.
16 x 1024 = 16384 = x*
=Xx=128
i.e. 128 rows and 128 columns.
To address 128 row let no. of decoder address lines = n.
2"=128=n=7

30. Ans: 0.937V
Sol: 0001 —0.0625V corresponds to step size.
o= (2"-1)x step size

=15x0.0625
=0.9375
31. Ans: 8.885
Sol: E=2co 108t—£j
J2
1 8
=—rad/m; ® = 10° rad/s
=7
2= 2" _ 2" _g88m
p 1
V2
32. Ans: (a)
| .
Sol: H =—a
O omr Y

r =radial distance
| = current in the filament

H
1 o
1=K ;
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33. Ans. (c)
Sol: HZ:cosmgx cosn%y cosPz

_m
0.08
n

=25=>m=2

=303= n=1

0.033
.. Hzisexistingso TEy;

34. Ans: 5331
Sol: E = 24n cos (wt - Bx) v/Im a,
Pavg= ﬁds
Surfaceisgiven asx+y =1
- A +a
s.ds=
V2

Poynting vector

2
py — 2 1 0c10x10
2x120m /2

=53.31 mwW

36. Ans.(d)

Sal: x(t) = h(t) = y(t)
X(-t) * h(-t) = y(-t)
X(t) *o(t—t,) =x(t-t,)
X(-t) *d(-t—t,))=x(-t-t,)

38. Ans:(c)
Sol:

y(j)

) y
y(n-2) y(P-1)
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Y (2) 1 1
X(2) 14172 350 EEPS) PEEPS
6 6 2 3
polesat z = EE
32
41. Ans. (c)

Sol:  x(t) = m(t) coswct + M(t) Sinot.
The given signal is the lower sideband of a SSB — SC.

. —fctW 0 f—W fo  f —o

The signal is clearly a bandpass signal.

43. Ans. (a)
Sol: A =stepsize=0.1V
s = sampling rate = 20,000 samples/sec
fm = message signal = 2000 Hz
A maximum amplitude of message signal to avoid slope overload distortion

A >2nf AL
.

S

0.1x 20,000 > 27 x 2000x A ( fo= Tij

0.1x 20000
< =

21 x 2000

1
An= —
m 21
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44. Ans: 350
Sol:  Let M(f) be as shown in figure
M (f) 4
?

X(t) = m(t) cos (2400 nt)

X(f) = %[M(f )+ M(f +1.)]; fo = 1200 Hz
X (f)

N R IR A U N (1)
_1500-W —1200 —1200+W I 1200W 1200 1200+W
Y (f) = X(f) * X(f) + 10 X(f)

XA(t) = @m cos4nf t]

Spectrum for m?(t) is

< >
< >

—2W 0 2W
Spectrum for m?(t) [1 + cos 4nfdt] is

A

§ AN — 3

_2400-W —2400 —2400+W 2w O 2W 24000W 2400 2400+W

For the output to be z(t) = 10x(t)

From diagram (1), (2), (3) we have
1200-W >700 & 1200+ W <1700
W <500

= W > 300 Hz

2W <700

W <350

Winax = 350 Hz
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46 .Ans: 04
Sol:  p(Xg) =0.2 67 Yo
p(x1) = 0.8
P(Yo/Xo) = p(ya/X1) = 6/7 17
P(Yo/X1) = p(ya/Xo) = U7
p(X2/Yo) = ? ur
- Y1
6/7 1
—x0.8
_ P(Yo/X)P(Xy) _ P(Yo /X1)P(X,) __ 7
P(Xa/yo) = = =
P(Yo) P(Yo / X)P(X,) +P(Yo ! Xo)P(Xe) 1 x 0.8+ 6 %< 0.2
7 7

p(X1/yo) = 0.4

47.  Thesolution of the differential equation.
2
%4— 2%+ x=0, x(0)=x(0)=1
Sol :  Auxiliary equation D*+2D+1=0
(D+1¥ =0
D=-1, -1
The solution isx = (C1+Cyt)e" -------- (1)
X = —(C1+Cat)e '+ o -mmmmme- 2

t=0, x=1, (1) = 1=C,
t=0, x=1, (1) = 1=-C1+C, = C,=2
solution isx(t) = (1+2t) e

48.Ans. 17
Sol: AX =AX
4 1 2|1 1 A
P 2 11|2|=M2|=|2A
14 -4 10||3 3 3\
A=12
P+4+3=20=24
P=17

49.Ans: (b)
Sol: f(x) = 1-x*+ in [-1,1]
f(x) =—2x + 3x?
from the mean value theorem,
£(0) = f(b)-f(a) _f@-f(-D)
b-a 2
L oc+3C?= (1—1+1);(1—1—1) _

1
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1 . ACE .18 ;
= 3C*-2C-1=0
C= 1’ _E
3
. C= —%e (-11)
C=1 doesnot liein (-1, 1)
50.Ans:. (c)
Sol: Given
P= (x%yJa, + (- x?y?Ja, + (- x?yzp,
(i) div P=AP
= a%(x:"y)+ %(— x2y2)+ %(— x2yz)
= 3x%y — 2%y + (-x%)
=0

. Pisasolenoidal vector
(i) curl P = AxP

A

a a a,
|6 9 9
oX oy 0z

X3y —x%y? X%y

= (-X"z-0) &, - (-2xyz-0) &, +(-2xy’-x’) 4,

z0
. Pisa rotational vector

Hence the given vector P is solenoidal but not irrotational

51.Ans 1
Sol Given dlipse equation is
G A=l (e —— (1)

let the area of the rectangle inscribed inthe ellipse be A = 2x x 2y

Letit bef(x,y) =4xy = 4x.

f(x) = 2xy/1-x?

f(x)=0

2XX—2X 5 1232 0

\J1-x2
2

2V1-x?
—2x? e
\/]?—’_2 1-x°=0

—2X*+2(1-x%) =0
—4x*+2=0
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4x* =2
=l x= L
2 T2
1
Area=4xy = 2x+1-x> = 2—
g 2
=1
52.Ans:(b)
Sol: f(x) = e*(1+x+x%)

1
1 ( +1j
53. Sal : (@) f(z) = = = \Z has asingular point at z=1

f(x) = —e [1+x+x7 + e [2x+1]
f(x) =0 = 2x+1-1-x—x*= 0.
=x=0/1

f(x) = €X(1+x+x%) — eX(1+2X) — e *(2x+1) + e X(2)

1-=

= e [ 1+x+x*—1-2x—2x—1+2]

= e(x*-3x+1)
At x=1
=f"(1) = € '[1-3+1]
=-0.3678
f'(1) <0 = matrixat x=1
from the options,

option (b) satisfies the above analysis.

21 z-1

1

Res(f(2) : z=1) = (Z—j S

+1

(b) I = §f(2)dz= §2z°dz

Here f(z) = z° is analytic function everywhere
§22dz =0 and option (b) is a correct statement
C

(© f(2) = Z=x-ly
= u+iv="1(z) =x-ly
= u=x and v=-y
=>UW=1 v=0
=0 wvy=-1
Hereuy=1#vy=-1

i.e. oneof the C.R. equation is not satisfied.

1

1+1 2
.. option (@) isa correct statement

. f(2) = Z isnot analytic function
Hence the given statement that f(z) = z isanalytic, isawrong statement.
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54. Ans.C
Sol:  Asevents A &B are independent
~.P(ANB) = P(A) P(B)
P(BIA) = P(ANB) _ P(A)P(B)
P(A) P(A)

=P(B)

P(An B) = P(A)P(B)
P(AUB) = P(A) +P(B) - P(ANB)
=[P(A) + P(B) - P(A) P(B)]

55.S0l:

The condition for many solutions of the system AX =B is

p(A)=p(A/B)<n=3.
Or

For many solutions, we can consider |A =0,

Because, the constrant ‘K’ is in coefficient matrix.
-1 2 —

Now |1 6 12/ =0
2 -4 3k

=24k -48=0

=>k=2

.. The system has many solutions for k = 2.

General Aptitude:

01.Ans. (b)
02.Ans. (a)
03.Ans:1.
Sol: 66 6=20-6_90_5
66+6 72 6
6 6 = 66+6_72_6
66-6 60 5

66 6 (66 6)= 2xO-1
6 5

04.Ans.2.72
Sol:  log,a=—"-
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log,5/7
log, x

~log.x=1=x=e

=X=272

~.109,5/7 = =-1/3

05. Ang(b)
Sol:  Total number of small cubes =27
Total number of faces=27x6 = 162
Each face of big cube shows 9 faces of small cubes
.. Total number of facesvisible=9x6 =54
.. Total number of invisible faces = 162 — 54 = 108
Visiblefaces 54 1
Invisiblefaces 108 2

06. Ans: (b)
08. Ans: (b)

09.Ans: (@)





