ScientistEngineer SC Electronics



The electrostatic potential v = v(r) between two charged concentric sphere of radii
r; and 1, kept at potential v;=2V volts and v,=0 volts, respectively is given by the

solution of :

The radius of the spherical surface where the electrostatic potential reduces to V

volts 1s
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The general solution of the differential equation

dzy
dxz +y= xe*

mn terms of arbitrary constant ¢; and ¢, 1s

(A) c;cosx+ c,sinx + 0.5e*(x + 1)
(B) ¢ cosx+ c,sinx + e*
(C) c;cosx+ cysinx + 0.5e*(x — 1)

(D) cycosx + cysinx + 0.5e*

SHAHd FHIGI 2 +y—xexW“€|'IT|'Fq 89, UTefes® RRI® ¢, 3R ¢, &
TR ___ &l

(A) cgcosx+ cysinx +05e*(x + 1)

(B) cycosx+ cysinx + e”

(C) cycosx+ cysinx + 0.5e*(x — 1)
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(D

1 €COSX + Cpsinx + 0.5¢*



The determinant and trace of a matrix

1 2 3 3
3 6a 7b 21
0 3a —-6b 0
0 0 4b 0

A=

1s -612 and 97, respectively. The value of a + b 1s :

(A) 17 B) 18
(C) 36 (D) 34

3G A T ARG R ST HHY: 612 3R 97 § 751,

1 2 3 8
4|3 6a 7b 21
~10 3a —-6b 0

0 0 4b O

(A) 17 (B) 18
(C) 36 (D) 34



Consider the following system of linear equations:

1 2 3][* 4
5 0 10| |X2|= |7
11 2 6al X3 18

The value of a for which the system has infinite solution 1s

(A) 4 (B) 10
(C) 6 D) 12

Yw gHieRu & Faffad Ao i) foar &
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(A) 4 (B) 10

(C) 6 (D) 12



Which one of the following statement 1s not true for a real symmetric square matrix

M.

(A) Eigenvalues of M are always positive.
(B) Eigenvalues of M are always real.
(C) Eigenvalues of M and M7 are always same.

(D) Eigenvectors of distinct eigenvalues of M are orthogonal.
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The value of a line integral of a vector function F(r) = z { 4+ x j 4+ y k over a helix

C:r(t), as shown in the figure, having a radius a and pitch length 2ma is

A
VA

(—\ c:r(t)

e
(A) am B) a*+ )m
(C©) 4a? (D) 3a’m

Psierl (helix) C:r(t) PSHW, ACT BAT F(r)=zi+xj+yk & J&@
qHIH A BT HM ___ BT, Sl [AaR S9®] &3l ¢ 3R " T 18 27a 8l
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ae *+b cos x—ce”*

The values of (a, b, ¢) so that lim : =21s
x—0 x sinx

A) (1,-2,-1) B) 2,1,-1)

(©) (-1,1,2) D) (1,-2,1)

lim 2" *bcosx—ce” _ » % RAT (a,b,c) BTHA S

x—0 xsinx

(A) (1,-2,-1) B) 2.1,-1)
(C) (_1: 11 2) (D) (1r _2r 1)

VXA, where A = V(x? + y? + z? — 2xyz), is _

(A) x+y+z B) 0
(C) xyz (D) £+ y+z—%yz



VXA Bﬁ?ﬂ, GIﬁA =V(x?+y%+2z°— nyZ),%T

(A) x+y+z (B) 0

(C) xyz (D) x+y+z—xyz

The analytic function of a complex variable z = x + iy, whose real part is given by

e ™ (xsiny — ycosy), is expressed in terms of z and a general constant ¢ by
(A) c+ie”? B) c—e™*
(C) c¢+ie”® (D) ¢ —2ie™?*

Y W z = x + iy DI [AAWD B, o GHT dRdfdd HRT e *(x siny —
ycosy) & I z IR I RRRI® c $ETH__ gRT o vl ST
(A) c+ie™® (B) c—e™*

(C) c +ie? (D) ¢ — 2ie~?”



Suppose a length of a rod L = (50 + x) cm, where x is a random variable with
probability density f(x) = 1.5(x? — x) if —1 < x < 1 and 0 otherwise. For the bar
to have a length between 50 — a cm to 50 + a cm, the value of a (in cm) rounded

to second place of decimal 1s

(A) 0.92 (B) 0.98
(C) 0.99 (D) 0.95

79 @ T® B ® d&R L=50+x cm § S8l
x U0 UTEfwseh TR § oI iliedr 99@ f(x) = 1.5(x% —x) 8, 3R —1 <
x< 183U ORI BS P TWE 50 —acmA50+acm P adH g & forg
a (cm H) BT A, THAT & gL HFT 9P JUliidhd ®Rd g4, BN

(A) 0.92 (B) 0.98

(C) 0.99 (D) 0.95

Let X be the number of trains passing per hour through a railway station. Assuming
X has a Poisson’s distribution with mean 5. The probability of observing 2 trains or

fewer during any given hour is

(A) 19¢7 (B) 37
(C) 18.5¢ (D) 9.5¢
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(A) 19¢” (B) 37¢°
(C) 18.5e° (D) 9.5

Consider the circuit shown in the figure. The switch is open for a long time and is

thrown to position 1 at t = 0 s. It 1s then thrown to position 2 at 5 s. The current, i

fort > 5s1s
35Q , 05Q
— VooV
20H
40V == i — 20V
0.5Q
(A) —20 + (30 _ %) o—0.05(t=5) A (B) —20(1 — e~001(¢-5)) A

(C) _20(1 — e—0.0it) A (D) —20 4 (30 _2_:) e—O.Dl(t—S) A
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35Q i 0.5
Y 2 ’
20H
AV == Li = 20V
0.5€
(A) =20 + (30 — =) e 005(=3) A (B) —20(1 — e~001(=9) A

(C) —20(1 — e001t) A (D) —20 + (30 — 2) g-001(t-5) A



The steady state voltage v, across the capacitor, as shown in the figure, 1s

162 100 mF
—WA——
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10 Sin(10t+45°) V ¢ 10 mH (1) 20 Sin(10t+45°) A

NN

1O % 100 mH

AN

(A) % cos 20t V (B) —4V2 cos20t V
(C) —4V2 sin20t V (D) % sin 20t V

el & RRY & e =l s dieed v, 7F & @R, _ 2

12 100 mF
—Wh——]
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10Sin(10t+459) V () 10mH3  1Q % 100 mH3 (120 Sin(10t+45°) A
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(A) % cos 20t V (B) —4v2 cos20tV

(C) —4+2 sin20t V (D) % sin 20t V



Consider the following magnetically coupled circuit. The value of mutual

inductance (in H), if 80% of the total flux generated from one coil links to the other

coll, 1s

10 Q 10 Q

—\VN— —AAN—
M
L ] m [ ]
10 Cos(10t-459)V 6 2 Hg ESH L1F

(A) 0.8 (B) 1.6
cy 3.2 (D) 64
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(A) 0.8 (B) 1.6
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JB Jo st —2)dt

W= DF JTut + 2)]
(A) —V3+1 B) V3+1
(C) V3-1 D) —V3-1

FafaRad &9 BTt = 0 WM BT

\]3 Jo s —2)dt
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(A) —V3+1 (B) V3 +1
(C) V3-1 (D) —V3 -1



For the two port network, as shown in the figure, the admittance parameter (Y)

matrix (in S) 1s

20 051,
+o—AN——=) —o+
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In the following graph, the number of possible trees is ;

(A) 16 (B) 8
(©) 32 (D) 4

frgiferd 71t ©, Guifad ST p1 d= @l

(A) 16 (B) 8
(C) 32 (D) 4



The driving point admittance, Y;4 of the bridged T-network, as shown 1n the figure,

1S
10
VAVAYA
|| ||
I 11
IlT 1F 1F
v, 1Q§ 1Q§
25245542 2s24+55+1
(A) s24s+1 (B) S2455+2
s2+55+1 252+5s5—1
(C) 25245542 (D) S24+55+2

o & SER, fas &-Acds @ Uik fag ydwgdiy,, _ @1

25245542 2s2+55+1
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252 +55+2 s2+55+2



The signal flow graph for a system 1s given below

2 43 z
Xis)——0 PN 3 Tis)
-5 -2
-5
The transfer function % for this system 1s
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(A) 52-255+47 (B) 52—7s+25
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The frequency response for a linear time invariant system is given by h(f) =

The step response of the system 1s

1+j2nf
(A) (1 —e Hu(d) (B) 2(1 — e~ 2Hu(t)
(©) 2(1—e Hu(t) (D) 2(1— e t?)u(t)

Qaaa{ﬁaa‘?wﬁﬂ?a'afﬁmﬁ‘r&th(f)=“fw%1?iaa°r@u1:ﬂ
3febar __ gRMI

(A) (1 —e Hu(t) (B) 2(1 — e 2Hu(t)
(C) 2(1 — e Hu(t) (D) 2(1—e~t?)u(t)



The characteristic equation of a given system 1s:

s3+4s2 4+ Ks+12=0

The range of K n order to ensure the system 1is stable 1s

(A) K>12 (B) K>3
(C) 4<K <12 (D) K <12

TH dF DT AL HIDBI 53 + 452 + Ks + 12 = 0 gl I & A g4 &l
GAHd P D L K DITIRE __ gHM
(A) K >12 (B) K >3

(C) 4<K<12 (D) K <12



Consider a closed loop system whose open loop transfer function is given by:

K

G($)H(s) = (tys+ 1)(15 + 1)

For the system to be stable, which of the following condition is TRUE:

(A) All positive values of K, 7, and 7,.
(B) Positive value of K and negative values of 7, and 7.
(C) Negative value of K and positive values of 7, and 7,.

(D) All negative values of K, 7; and 7.

TP Hdd U= o W [99R HIfoTT ot faqd U= $iaror Bed G(s)H(s) =
- gl o & Rt gH & forg, Fafeiea o 3 oF o fRufa w8t 52

(t15+1)(1,5+1)

(A) K,7, and 7, b T4 &TdH® A |

(B) K T YIS A dUT 7, 3R 7, B BUTHD A

(C) K T BUNTHS HH Il 7, and 7, D YATHD A |

(D) K,t, and 7, & T4 BUTES A



The forward path transfer function of a system with integral control H(s) = K /s is

The value of K, when the closed loop resonance peak is 2/v/3 is :

(A) 43 B) 2V3
(©) 2/¥3 (D) 2/\3

THTG A T30 H(s) = K /s aT6 o &1 37 UY R0 B 6(s) = ﬁ;l%h—rla

qd ORI TG Y 2/4/3 §, 99 K SIAM ___ GHTT|
(A) 4V3 (B) 2v3
(C) 2/¥3 (D) 2/v3



A control system with PD controller is shown in the figure

X(s —» K, + Kps —» ! Y(s)
1+ s?

If the ramp error constant is 100, the value of Kp 18

(A) 5 (B) 20
(C) 10 (D) 40

0t 3). Fdze & 91y v o d e | e man g

X(s) —» K, + Kps —> ! Y (s)
1+ s?

3R YUl Ffe FRRIH 1008, 7 Kk, BIAFE ___ GH

(A) 5 (B) 20
(C) 10 (D) 40



10 O

_ . - - At :
A= 0 1 0], the state transition matrix e“* 1s

10t 0 e—10t 0
(A) [ 0 elﬂt] B) [ 0 g—lof]

01t 0 e—0-1t 0
© [f, oul o [,

@ [ ] ® 7
© [ 9] )N

A silicon bar is doped with phosphorus with donor concentration, N,=10%° cm?. If
the intrinsic carrier concentration of silicon at T=300 K is n;=1.5x10%° ¢cm™ and
assuming complete impurity ionization, the equilibrium electron concentration, 1,

and hole concentration, p, are

(A) n,=10 cm™ and p,=5.5x10* cm™
(B) n,=10*cm™ and p,=2.25x10* cm™

(C) n,=10* ecm™ and p,=2.25x10* cm™

(D) n,=2.25x10* cm™ and p,=10'% cm™



o e UE! @ BIeRY ¥ IR foar mar g e e digar
N;=10" cm? Bl SR RIfd®ia &t 7=300 K W 3fidd aEH Tigdl
n;=1.5x10"° cm™§ TUT T8 HeUT Hd 8¢ & Juuf Srugey &7 M- gan g,
9 TRI SAde Figdl n, 3R gId Aigdip, NIl

(A) n,=10" cm™ 3R p,=5.5x10* cm
(B) n,=10" cm 3R p,=2.25x10* cm
(C) n,=10* cm3 3R p,=2.25x10* cm™

(D) n,=2.25x10* cm™ 3R p,=10" cm

Consider an abrupt p-n junction diode with built in potential of 0.7 V. If its junction

capacitance, (; 1s 4 pF at a reverse bias of Vp=1.3 V, then the value of C; when

Ve=7.3 V is _

(A) 4pF (B) 2pF
(C) 1pF (D) 8 pF



TS MHP p-n SR SATS W TOR I e srafHied faug 0.7 v
Bl SR SHPI Sa=M YR ¢;, GebH AR V=13 VIR 4 pF 8, al Vz=7.3
VM W ¢ BIHF ___ g

(A) 4 pF (B) 2 pF
(C) 1pF (D) 8 pF

Consider an enhancement type N-channel MOSFET with u,=650 cm?/V-s,
C,x=6.9x10%° F/cm?*, Vi = 0.65 V and L=1.25 um. The channel width, W of the
MOSFET, if it 1s operating in saturation with V;c=5V and [,=4 mA, 1s ;

(A) 11.8 um (B) 23.6 um
(€C) 59 um (D) 51.33 um



TH GGG N- o d Aktbe R GaR Pifeld fRI®T w,=650 cm?/V-s,
C,,,=6.9x108 F/cm? Vypy = 0.65 V 3R L=1.25 um Bl 3MR T8 V=5V 3R
I,=4 mA & I1Y Iqd # JaTad 81 38T g, I ARhe H dAad Pl arelgs W
BIl

(A) 11.8 um (B) 23.6 um
(C) 5.9 um (D) 51.33 pm

Consider the following circuit with Ry = R; = 10 Q. v, 1s a 20 V square wave of

period 10 msec and the diode is 1deal. The average value of load voltage, v;

R;

el

L1

+
v, 09 R; ;VL

(A) 5V (B) 10V
(©) 25V (D) 20V



fFfRad O WIdaR BINTRH R, = R, =100 8l v, TH 20 V T AT
2 ot 3rafel 10 msec § TUT SIS 3MER g1 HIRG dleed! v, BT Gd AF
___®mm

R;

e
(A) 5V (B) 10V
(C) 25V (D) 20V

If in the circuit shown below, Vg = 0.75 V then V5 1s

10V
2 k0 100 Q2
1 mAl
6v /\ 5250
(A) 385V B) 7.7V

(C) 142V (D) 285V



R A femmu muafde B v, =075VE, AV BN

10V
2Kk 100
| mAJ'
6V /N 525 Q)
(A) 385V (B) 7.7V

(C) 142V (D) 2.85V



The n-channel JFET circuit, as shown in the figure, is self-biased. If R,= 3 kQ. R,
=1kQ, Vyp =14 V, Vs at quiescent point 1s 6 V and assuming negligible gate
leakage current, the V¢ at quiescent point 1s

I'op

Rp

(A) -8V B) -1V
(C) 2V D) -4V



fora o famar a1 n-°=d JFET Tfdhe, Td: 3IfFd 81 3R Ry= 3 kQ, Ry = 1
kQ, V,p = 14V, T-fdg TR v, 6 V 8 9YT T8 A gU b 71 &1 didel dic

TG &, A fig W Ve GBI
Vpp
Rp
R Ry
(A) -8V (B) -1V

(C) -2V (D) -4V



Consider the following circuit with transistor parameter, Vg =0.726 V, f =99. If

Ve = 26mV, the corner frequency, f; of the amplifier 1s

34V

40 kQ 1k

1 pF

i
v O 40 f-’cg‘é 774 Q
L

(A) 15.7/m Hz (B) 31.4/m Hz
(C) 31.25/m Hz (D) 62.5/m Hz

Fifed Afdbe R foar Sifve fSae TifoRe wed v, = 0726 V, g = 99 &l

3RV, = 26mV g, dl Ya8® P Pi-x M9 [, BT
34V
40 k2 1 k82
Ly
€ H0KQS 7742
L
(A) 15.7/r Hz (B) 31.4/r Hz

(C) 31.25/r Hz (D) 62.5/n Hz



Consider the following ideal op-amp circuit with R; = 10 k(), and R, = 20 k().

The voltage gain, ‘E’V 1s
Iy + R, R;
AAYA" W
§Rz j>~= Vs
AAY NV
I2 = R} R; J€
A) 1 (B) 2

(C) 4 (D) 8



Fgifed smexf dfrards yatis Iide IR faarR Hifve /| R, = 10 kQ, 3R

R, = 20 k0 gl dleedt afe |22, Bl
[7je—+ R; Ry
N AVAVAY,
~
§Rg j>—c I,
4
AN ANV
/ S R} R; J__?
(A) 1 (B) 2
(C) 4 (D) 8

For class A amplifier, the ratio of: (efficiency of transformer coupled amplifier) /

(efficiency of transformer less amplifier) is

A) 1 (B) 2
(C) 05 (D) 3



A 9ot yade & [{e, i wTR gftg vade @t gardn) / ([ TwTER ard
watfer @1 Gerdn) &1 SFuTd BN

(A) 1 (B) 2

(C) 05 (D) 3

For the addition operation 24 + 14 =42 to be TRUE, the base of the number system

1S

(A) 7 B) 8
(C) 9 (D) 6

gNT GiohdT 24 + 14 = 42 & Fel 8 & (o, GATHG@ HTa _ §HI
eIy

(A) 7 (B) 8

(C) 9 (D) 6



A CMOS implementation of a logic gate is shown in the following figure with A
and B as inputs and Y as output. The Boolean logic function realized by the circuit

1S

—‘—TDD
L

(A) AND (B) NAND
(€) NOR (D) OR



d Tic @ CMOS Torarag- FHifed foa | feama mar g o 9H 4 3R B 399¢
g dYUT Y 3M3CUE ol Wihe gRI FfHd Seiia d Had gl

—‘—T'm
g

(A) AND (B) NAND
(C) NOR (D) OR



The Boolean function, V, implemented from the CMOS logic, as shown in the

figure, 1s

et
A—| B
D—| ; E—| . c—

(A) V, =A(D +E) + BC B) V, =AD +E) +BC
(C) V, =(A+DE)B + () (D) V, =(A+ DE)(B + C)




o & SIUR, SEg Wad v, S cMos a& 3§ fearad feear /s,
BT

v,
4 B—
p—| EH
(A) V, =A(D+E)+BC (B) V, =A(D +E)+BC
(C) V, =(A+DE)(B+C(C) (D) V, =(A+ DE)(B+ ()

The dynamic range and SNR of an ideal 12-bit ADC is ;

(A) 72.24 dB and 74 dB, respectively (B) 74 dB and 72.24 dB, respectively
(C) 72 dB and 70 dB, respectively (D) 70 dB and 72 dB, respectively



T® 3Ty 12-fde ADC & 7Ifddh TR SIRSNR ___ &1

(A) THI: 72.24 dB 3R 74 dB (B) THHTL: 74 dB 3R 72.24 dB
(C) THI: 72 dB 3R 70 dB (D) THI: 70 dB 3R 72 dB

A 4 kb memory 1s designed as a square with number of rows equal to number of

columns. The minimum address line needed for column decoder 1s

(A) 6 B) 7
(C) 8 (D) 10

T® 4 kb A &I T &I dg feume far mar g o didadl sik wuf &t
TR SRR gl WY fadpre® & oY siawgs gAqa tga @+ gl

(A) 6 (B) 7
(C) 8 (D) 10



A 4k x 8bit RAM is interfaced to an 8-bit microprocessor. If the address of the first
memory location in the RAM i1s 4000 H, the address of the last memory location

will be
(A) OFFFH (B) 47FF H
(C) 4FFFH (D) 8000 H

TH 4k x 8 o X0 @efss i Jfa) @1 8-fve gaq Juifta 9 siavgs
fopar TrT B1 PR YT H UYH W RIH &7 U9 4000 H g, af sifan |ia =—m
HITSYH gL

(A) OFFF H (B) 47FFH
(C) AFFFH (D) 8000 H

A radio link from the moon to the earth has a moon-based 5A long right-handed
monofilar axial-mode helical antenna and a 2 W transmitter operating at 1.5 GHz.
Considering the earth-moon distance as 1.27 light-seconds, the effective aperture

for the earth-based antenna. in order to deliver 107* W to the receiver, is

(A) 1271 m> (B) 48391 m?
(C) 4.037 m> (D) 5.387 m?



dig q gt a@ @i ISl [Kfe 1.5 GHz WR yaferd dig Smemd 5x et
Gfémmad! AHIbeR srefa-faer Grefert T iR 2 W Uit= =nfie g1 96 [daR
Hd BT 1 die-gd BT g 1.27 8¢ TR g, MRS &I 10" W fad o
B & T, gedt S1emia Uwe1 &1 UHTH §R& ____ BRI

(A) 1.27tm? (B) 48.3971 m?
(C) 4.03n m? (D) 5.387 m?

4 1dentical 1sotropic point sources are arranged in square array as shown in the
figure. The spacing, d, between each source and the centre point of the array 1s
3A/8. Sources 1 and 2 are in-phase, and sources 3 and 4 in opposite phase with

respect to 1 and 2. The expression for normalized electric field pattern, E,,(®)is

(A) E,(©) = cos(Bd cos @) — sin(fd sin @)
(B) E,(©) = sin(fd sin @) — cos(Sd sin @)
(C) E,(®) = sin(Bd cos @) — sin(fd sin @)
(D) E, (@) = cos(Bd cos @) — cos(fd sin @)



o H TRIT SMUR IR THEU YA [dg didl &1 97 g &I axg o HH |
TN TR 8] YD Hid 3R g & hg-1ag Bl SaRTd o, 34/88] Ald 1 3R 2
g9l & dUT Id 3 3R 4, 1 3R 2 & T< & fuda b # 81 aaed
gifacd Wics Ued E,(0) BT Tod g

(A) E,(®) = cos(Bd cos @) — sin(Bd sin 0)
(B) E, (@) = sin(fd sin @) — cos(fd sin ©)
(C) E, (@) = sin(Bd cos @) — sin(Bd sin 0)
(D) E,(®) = cos(Bd cos @) — cos(fBd sin @)



A long coaxial cable carries a uniform volume charge density, o on the inner
cylinder, having radius a, and a uniform surface charge density on the outer
cylindrical shell, having radius b. The coaxial cable, as a whole, 1s electrically
neutral. The electric field, at a radial distance, s, between the cylinders (a < s < b),

18

A) 0 (B) E=§§
]

©) E=2%5% D) E=2%;
' 2€p8 2€g

U ol GATE Hed, 2 A1 a6 SR 99 T THaaE Sad- 1A g7d
o AT b 31 91d 1881 dHTRR Had (D 1R0) H THHHM U§ TG g9 o ST
el 81 I8 TH1e Phad Yuia: fagygd MRUe g1 SeHl (a2 < s < ) & &g a1 gt

® o B F=Ls
€) E="%3% D) E =225

2€g8 2€p



Three charges are situated at the three corners of a square, having side a, as shown

in the figure. The work done to bring another charge, +¢, from far away to the fourth

corner of the square is

-9 @ ®
.
e— T @
@ L (-2+2) ®) i(-2+3)
© 2 (2-7) © 7z (2-3)

dH A 1 & 9 ®Hl IR R 8, o I fGETT 38R 59 97 &1 YTl a6l
fopalt 317 3T +g DI YR I T & AU DI H RITMUT B & T fopan T
®HE___ BN

-qg @ &

e—9 g4
& = (-2+%) B s (-2+7)

@ 2Z=(2-3) O ;= (2-5)




For a linear, uniform array of 10 isotropic elements with a separation of quarter
wavelength (d = A/4) between the elements, the directivity of the array with end-fire

configuration 1s

(A) Same as that of broadside array configuration
(B) Double of broadside array configuration

(C) Half of broadside array configuration

(D) None of the above

10 FHGIRIS 3a9d &1 Th 0P, TP THH g ¢ [oH 3fagdl & & BI
JYFHRUT TG TR (d = V/4) &; et NI are &g & < lRIdpdl
__ gHim

(A) Refg g sifYfa=arg & 9aH

(B) Réig ogg sifyfa=arg 9 R

(C) Frefg ogg sifyfa=ara & aneht

(D) SHH H ¥ PIs Tel



The magnitude of reflection coefficient for impedances having a negative real part
18

(A) Lessthan 1 (B) Equalto 1
(C) Greater than 1 (D) Lessthan 0

qRAfa® FBUTHS HFT aTel UidareT & e, URTac T[0T 1 aiAToT BT

(A) 18 ®H (B) 1% SRIaR
19 1l (D) 0" &H

A short dipole antenna 10 cm in length 1s driven uniformly along its length with a
sinusoidal current of peak value 1 amp. The frequency at which this antenna radiates

1 watt of power 1s

’ 3 3

S5
(D) e GHz




e @Y fG3a T e g 10 cm © 3R 318 & 91y TRRAd €, I e
A 1 amp. ® SGH G YRT Aigd 39H! qHTs & 914 THaHH uRdried fdar
41 g1 98 UreT 1 W Rifad _ 3MT9i<T UR fa@ il oxet &1

3 3

3

(@ WGHZ (D) 33 GHz

377

A BIJT 1s encapsulated in a plastic housing and mounted on a heat sink having
thermal resistance from heat sink to ambient of 3.75°C/W. The total power
dissipation 1s expected to be 20W at an ambient temperature of 20°C. Considering
that the maximum junction temperature should not exceed 175°C, the maximum

allowed thermal resistance rating for the BJT casing 1s

(A) 7.75°C/W (B) 4°C/W
(C) 3.75°C/W (D) 1°C/W



faedl Tfe TifoRex (BJT) Pl WiiRed BI3RT § IYfed Hrep HoAT JHIHTH W
RIS a1 T B, SPT &H™T SATH ¥ TRaw d® 3.75°C/W a9 WieRIY gl
20°C & URGRT dI9HM WR $d Yo & 20W BiH &1 30 51 I8 [daR &d
g0 fob Sff¥emdy T arod™ 175°C 1 3fe® Tal 8T, BJT &1 SMfUHdH 3Hd
0 UfRIY A BN

(A) 7.75°C/W (B) 4°C/W

(C) 3.75°C/W (D) 1°C/W

A low noise amplifier operating at 1 0GHz with 200MHz bandwidth has a transducer
gain of 25dB, noise figure of 2.5dB, output 1dB compression point, Pout1ds of
20dBm, and third order intercept point (referenced to output), [Pout of 40dBm. The
spurious free dynamic range of the amplifier, assuming that the amplifier is
operating at 300K and the minimum detectable signal 1s defined as 1dB above the

noise floor 1s approximately

(A) 68dB (B) 63dB
(C) 80dB (D) 60dB



Ueh 3ed I Ya8® 10 GHz TR 200 MHz S SR & 1Y H1 TR gl o | 3T
CTISYIR dfsl 25dB, X9 HH 2.5dB, 33CYC 1dB HUIEH fdg, IPout 18 20dBm,
dqUT g wife sid: W fog (AH & T ), 1Pow, 40dBm g1 T8 AFd 8T fh
TaYd 300K TR B B el & SR FAdH g & [o1E TT Hohd B 7 TR
& 1dB IW AU foar mar 8, yadd &t yme Ied Tlae Ry afeded:

___ Bl

(A) 68dB (B) 63dB
(C) 80dB (D) 60dB

A lossless T-junction power divider has a source impedance of 50€). The output
characteristic impedances of the power divider, so that the output powers are in a

2:1 ratio will be

(A) 150Q and 750 (B) 100Q and 500
(C) 150Q and 50Q2 (D) None of the above



TH &ffeRfed <1-HfY Wfad faue ®F |id UidareT 50Q 81 3Teye UTaR Surd
2:1 814 o g, 2fa faursid & 3r3eye HfHeor uiderar gl

(A) 150Q 3R 750 (B) 100Q 3R 500
(C) 150Q 3R 50Q (D) SWed ¥ ¥ PIg Bl

Consider a smusoidal signal x(n) with arbitrary frequency w & amplitude A. The

value of peak magnitude (Mpeak) of spectrum of N-point FFT of x(n) will be
(A) Myeqr = A.N (B) Mpeqr =A.N/m
(C) AN/2m < Mpeqr S A.N/m (D) AN/t < Myeqr < A.N/2

U AP Adhd x(n) | fTAR DI fSe! aefe® e o 3R ™
A®I x(n) & N-fdig FFT & auiug (WagH) & Y URA (M,,,q;) BT T
___ gHNm

(A) Mpeqr = A.N (B) M

peak =A.N/TL'

Q) AN/2w < Mypqy < A.N/m (D) AN/ < Mypq < AN/2



Bandpass sampling of a signal of bandwidth B

1. Reduces sampling speed requirement of ADC
1. If f; = 2B there will be no aliasing
111. It increases memory requirement

w. If f; = 2B there may be aliasing

(A) 1& 1 are true (B) 1& 1v are true
(C) Only 11s true (D) 1 & 111 are true

Th b d forgP] dSfA%dR B §, STDT dSUN Ula=aad

i. ADC & Ufaedd TIfd ®1 STaxadhdl &l HH B adl ol

i. 3R £, > 2B ®, Ol BIs T 78T ghft

iii. WA D 3MIRGHdl DI T6T <l &l

iv. 3R £, = 2B ®, I AT g Jad! o

(A) i 3R ii T8I 8 (B) i 3R ivIBI g
(C) adi el g (D) i 3R iii TET B




A communication channel 1s having 3 kHz bandwidth & available SNR of 15. The
channel capacity, when available SNR 1s reduced to 7 and channel bandwidth is

increased to 4KHz, will

(A) remains same (B) decrease by 1 kbps
(C) 1ncrease by 1 kbps (D) decrease by 17 kbps

T 9OR d-d | o8 fIR 3 kHz 3R SUSsY SNR 15 81 918 IUAsH SNR UTHT
7 I8 ST 3R o999 38 faR §¢ X 4 kHz 81 9T, 9 -1 &HdT gl

(A) Tel el (B) 1 kbps & Bl STEf
(C) 1 kbps §¢ ST (D) 17 kbps &9 g1 SITEl

Puncturing in forward error correcting codes results

1. Higher coding gain or better error correcting capability
11. Higher code rates
111. Increased distance between codes

1v. No impact on coding performance

(A) Only 1v 1s true (B) Only 111s true
(C) Only 111 1s true (D) 1& 11 are false



317 Ffe Tt ®ie d ae= &1 gkomd gidl &

. IR Dled dis T dgar I FRNe &Hdi

i. SR Dls &l

iii. Plol & §1d 9¢1 g Gl

iv. PIe (TG R B8 SRR el

(A) Had iv TEl 8 (B) W ii WET B
(C) ad iii 9! & (D) i 3R ii 7Td &

The symbol rate of a communication system operating on 2000 Kbps information

rate, employing 8-PSK modulation and FEC coding with code rate 5/6 1s

(A) 6000Ksps (B) 5000Ksps
(C) 800Ksps (D) 666Ksps



U TaR o3 ORI T=Ted 2000 Kbps @t AT & TR 8l 38T 8,394 8-PSK
AigaH 3R 5/6 P! D18 & & Y FEC DS fhdl 7T §, ITD! Udld a3

__ @

(A) 6000Ksps (B) 5000Ksps
(C) 800Ksps (D) 666Ksps

GaAs LED gad UBTIRID dq 1 GH- G&fdl 0.08 51 Wb i __ gl
(A) 8dB (B) 11dB

(€) 29dB (D) 20dB

For an optical fiber with GaAs LED the coupling efficiency 1s 0.08 .The optical loss
1S

(A) 8dB (B) 11dB
(C) 29dB (D) 20dB

GaAs LED Jad USIRI® dq &1 T G&fdl 0.08 8 UHIRI® g1iH __ gl

(A) 8dB (B) 11dB
(C) 29dB (D) 20dB



For a communication system

1. Source coding 1s used to save bandwidth
11. Channel coding adds redundant information systematically
111. Channel coding improves communication quality

1v. Channel coding saves bandwidth

(A) All are true (B) Only 1 and 11 are true
(C) Only 1, 11 and 111 are true (D) Only 11 and 111 are true
Uh HaR 7 & [T

. de [aWR saH & AU i S &1 SUAnT fobar i1 6l

i, 99 Pre Sfafked a1 & RaRIadR Sisdl gl

iii. T Ple- YaR I TUra Bl GURGT gl

iv. DA Ple 98 AR & 9311 Bl

(A) 94 HE1 8 (B) hadl i 3R ii TGI8
(C) Pad i, i 3R iii Tel g (D) &ad ii 3R iii Tel g




The number of complex multiplication required for computation of 16-point DFT

using direct computation and FFT algorithm are and respectively.
(A) 256, 32 (B) 1024, 128
(C) 16,4 (D) 64,16

HHRT: T SMHAT 3R FFT Had fafY &7 ITART Hxd Y 16-point DFT &
AfYpe & R Iy P S T MR ®l

(A) 256,32 (B) 1024, 128
(C) 16,4 (D) 64,16

If X (k) is the DFT of a periodic complex sequence x[n] which is defined as x[n] =
x1[n] + jx2[n],0 <n < N — 1, then DFT of x1[n] 1s :

&) S + X [N = k] B) ;X [k] - X°[N kD)

(©) 5 &[] + X'[N ~ k] (D) &[]~ X[V ~k])



3R X (k) 3MTach QY 3fIHH x[n] BT DFT 8 PR x[n] = x1[n] + jx2[n],
0<n<N-1gRIAURT fFI TG, I8 x1[n] BTDFT____ BN
(A) (XK + X'[N = k) (B) Z(X'[K] - X'[N —k])

@ 5 &I + XN =KD (D) {('[K]~ X'[N —kI)

The bit growth in a CIC interpolation filter with interpolation factor of 128, 4

number of stages and 2 differential delay 1s

(A) 64 B) 16
(C) 32 (D) 4

TH CIC 3dd¥ fheex T 3iddwH 70 128 &, IR0 B T 4 § 3R 2
g fama g, Sud faeafg gl

(A) 64 (B) 16
Q) 32 (D) 4




Consider the following circuit based on pass transistor. Assuming VDD=1V,

Vinl=Vin2=1V and Vtn=0.2V, the Vout 1s

VDD
L,
vinl — | -
Vm2—|_|—V0ur
(A) 0.6V (B) 0.8V
©) 1V (D) 1.2V

U1 Tifoiex IR TR FHHifed Ifthe IR 4R Sifvidl 98 #Hd 8¢ i oD
=1V, Vin= Vin2= 1V a4l Vin= 02V 8, Vout___ BRI

VDD
|
Vinl | | 4
P’En2—’1 Vout
(A) 0.6V (B) 0.8V

Q) (D) 1.2V



A digital CMOS IC operating at 10MHz clock frequency consumes 155 mW power.
The same IC operating at 25 MHz clock frequency consumes 200mW power. The

static power consumption of the IC 1s

(A) 120 mW (B) 200 mW
(C) 125 mW (D) 225 mW

TH DT CMOS IC FoT T TaTa 10MHz 98T 39T IR 81 8T &, 98 155 mW

YIfad B! WU BT &1 T8t IC 5F 25 MHz T8! g R yafad gidl 8, a9
200mW TIfad @1 Wud &l ol IC Bl Widd wfed@ud _ ghft

(A) 120 mW (B) 200 mW
(€) 125 mW (D) 225 mW

If n number of MOSFETs with identical W /L are connected in series, then
equivalent W /L is

A) (W/L) *n B) (W/L)/n

(©) (W/L)*n? (D) W/L)/(n?*)



Sfd U= W /L I n H=AT MOSFETs 40l O S 8, dd 9aded W/L __
I

(A) (W/L)=*n (B) (W/L)/n

(C) (W/L) *n? (D) (W/L)/(n*)

Which of the following computation will take minimum number of clock cycles, if

it 1s implemented on 8051 micro-controller, for following variable declaration in ¢

code:

unsigned int a, b;
(A) b=a=+a B) b=a=x5
(C) b=a/5 (D) b=a/8

FafRad 7 9 ®F I e Add 91 9% avl, 3R 39 8051 g&H Fa®
R DI fbgT 71 & TUT ¢ IS H Fafeiad uiRad! 9ivor &:

unsigned int a, b,

(A) b=axa (B) b=ax5
(€) b=wal5 (D) b=a/8



Which resource of FPGA implements combinational logic functionality?

(A) Block RAM

(B) Configurable Logic Block (CLB)
(C) Routing Switch Matrix

(D) All of above

FPGA & oo Tarem H SaeH do SRI&HdT S1ai-ad sldl 2

(A) Si® RAM (B) T O TP sAlD (CLB)
(C) i T 3eyg (D) Iugad Tt

A microprocessor system has access times of 1, 10, and 100 cycles for L1 cache,
L2 cache, and main memory, respectively. Assume that the L1 and L2 caches have
miss rates of 5% and 20%, respectively. The average memory access time (AMAT)
18

(A) 2.5 cycles (B) 5 cycles
(C) 7.5 cycles (D) 1cycle



T%H G&H IO BT L1 $Y, L2 HY 3R T30 [id & e e a9g e
1, 10 31 100 T (cycles) 81 T8 A @ o L1 3R L2 BRI B 5 & HHRT: 5%
3R 20% B1 3MHd ¥fd SITRTH THT (AMAT) ___ BT

(A) 2.5 cycles (B) 5 cycles
(C) 7.5 cycles (D) 1 cycle

A multicycle processor requires three cycles for branches, four for R/I-type, jump,
and store instructions, and five for store/loads. A benchmarking code consists of
approximately 25% loads, 10% stores, 11% branches, 2% jumps, and 52% R- or I-
type ALU instructions. The average cycles per instruction (CPI) for this benchmark
18

(A) 4.1 B) 4.14
(C) 2.14 (D) 2.4



IS TIHT 25% TS, 10% T, 11% RT3, 2% ST 3R 52% R- AT - UPR
& ALU 3R I §7d1 81 39 S9H1S o [T, 3iid 9w Ufd e (CPI)

(A) 4.1 (B) 4.14
Q) 214 (D) 2.4

The content of stack pointer, if the following assembly code of 8051
microcontroller 1s executed immediately after reset,1s
PUSH 00h
POP 01h
POP 02h
PUSH 03h

(A) 07h (B) 06h
(C) 0Ah (D) 31h



3R 8051 Y& FMaas o FafiRed taEd ois &1 g =1 (R¥e) & @1 d
§1G PRI [BaT 77 8, Al WH Ulec I [Aug-a%] BRIl

PUSH 00h

POP 01h
POP 02h
PUSH 03h
(A) 07h (B) 06h
(©) OAh (D) 31h

The discrete time Fourier transform of x(n) = a”, where n 2 0 and -/ < a < I 1s

(A) X(w)=1/(1- ae™) (B) X(w)=1/(1+ ae’®)
(C) X(w)=a/(1- ae’®) (D) X(w)=a/(1+ ae’®)



fe n=0and -7 <a < 78, Al x(n) = & &1 fafdad HTd BRI TUITR
Uil

(A) Xw)=1/(1- ae™) (B) Xw)=1/1+ ae™)

Q) Xw)=a/(1- ae™) (D) Xw)=a/(1+ ae™)

The order of linear phase low pass FIR filter with passband edge F,=1.8 kHz, stop
band edge F=2 kHz, pass band ripple a,=0.1dB, stop band attenuation a; = 35dB

and sampling rate of 12 kHz 1s

(A) 99 (B) 59
(C) 89 (D) 109

RGP ool Y 3MIRT FIR Theex o ®T TId S ®R=1.8 kHz, foR1H §8 &R
F=2KHz, TS 3 a,=0.1dB, o1 & &fivM a, = 35dB 3R 12 KHz B
gfaau9 aX 8, STDI dife il

(A) 99 (B) 59
(© 89 (D) 109




Three perfectly coupled coils of turns 3, 4 and 5 are wound on a common core of
AL value 100nH., The minimum and maximum effective inductance, 1f these coils

are connected 1n series, are

(A) 09uH and 5SpH (B) 09uH and 14 4uH
(C) 0.4uH and 14.4pH (D) 0.4uH and 5SuH

I 3exl giid Hised e 3, 4 3R 5 TR (€4) &, S PIHT DR TR qUe]
T g, fS®T AL 3 100nH 81 3R U ®iscd 901 § IS 85 6 dl AdH 3R
SIS TH gUE RS B

(A) 0.9uH 3R 5pH (B) 0.9uH 3iR 14.4uH
(C) 0.4puH 3R 14.4uH (D) 0.4pH 3R 5pH

Three power MOSFETs are connected together to form a series string. The voltages
across the MOSFETs are 350V, 300V and 250V, respectively. If the currents
through the MOSFETs are 6A, 9A and 12A respectively, what will be the value of

equalizing resistance to be used across each MOSFET?

(A) 8.33 Ohm (B) 50 Ohm
(C) 33.33 Ohm (D) 16.67 Ohm



o9 9@k MOSFETs 309 H J8&x T Juft dg §91d 81 MOSFETs & RRi &

§1 dieedl HHTE: 350V, 300V 3R 250V B 3R MOSFETs & 3{X B hag:
6A 9A 3R 12A B d Udd MOSFET & RRI & & SUdNT 84 a1 IHHRI
UfaRIeY T 74 97 gIT?

(A) 8.33 Ohm (B) 50 Ohm
(C) 33.33 Ohm (D) 16.67 Ohm

In the tapped-inductor based boost converter, as shown below, the transistor ‘Q1’
1s switched with duty cycle ‘D’ and switching period ‘7s’. The voltage gain

“Vo/Vin’, assuming all the components are ideal is

D]
@ ]
e Y Y VY Y Y
nl n2 ADI
+ a _ +
Vin = QJ-{H C= %R Vout
- H
n2+D+ni nl+D=«n2
A) —— B
(A) n2*(1-D) (B) nlx(1-D)
nil+(1-D)+n2 n2+(1-D)+nil
C) ———— (D) 22—

nl=D n2=D



- fGaTe 7T o & SFER, ¢ WS SiuTid sif¥afid aiade o ciforex
'Q7 "' B IUTIAIGT U 0’ 3R Wiad 3@l ' 75 & 91y ad far 7 8l
gg Ad gU o 9t gew sexi §, dicedl afsd ' VoVin' BRI

Dl
® ®
W Y O NN,
nl n2 I: ‘
-+ - +
Vin — o) A{M = R Tout
- H
nz2+D=*nl ni+D*n2
( ) n2x(1-D) ( ) nl=(1-D)
nl+(1-D)*n2 n2+(1—-D)*nl
© =5 O) =

A single output isolated flyback converter is switching at 100 kHz in CCM with
Vir=36 V., D=04, Ns:Np=1:2, Rropn=12Q | Lp =500 pH, and C = 50 pF. The
output voltage ripple

(A) 0.08 (B) 0.16

(C) 0.32 (D) 0.04



U®H THd 3y JUYP Fagad URad® sif 100 kHz TR CCM H Rad &1 @7
8, 39D Vin=36V, D= 0.4, Ns:Np = 12, Risg = 12Q, Lp = 500 pH, 3R C
= 50 pF 81 3T3eYC dleedl 3H Rl

(A) 0.08 (B) 0.16
(© 0.32 (D) 0.04

Which of the following converter topology has a RHP zero in its control to output
small signal AC transfer function?

(A) Boost CCM (B) Boost DCM
(C) Buck CCM (D) Buck DCM

a1 9 $M¥eye @Y Tdbd AC SaRU Had |, FafoRad # ¥ fow aRaas
ifefa®! BT RHP < BIdT 82

(A) 9 CCM (B) X DCM
(C) &P CCM (D) d& DCM



A buck converter operating in CCM at 100 kHz has 2A peak to peak inductor
current ripple & output voltage ripple of 0.1V peak to peak. Assuming all the

components are ideal the minimum output capacitor value will be

(A) 100pF (B) SOuF
(C) 12.5pF (D) 25uF

CCM T 100 kHz IR Uferd 81 Y8 Uh 9 URadd &I RRER-Y-RRER IR die
3 2A § 9uT FRI¥R 3M3eye dieear 3 0.1V 81 I8 AFd g€ & 9t gco
3Mex § aH A guia &1 A gl

(A) 100pF (B) 50uF
(C) 12.5uF (D) 25pF

In which of the following DC-DC converter topologies. flux reset circuit is required

to avoid transformer saturation?

(A) Flyback (B) Forward
(C) Full bridge (D) Push-Pull



FafaRead 9 ®19 ¥ DC-DC uRad® widfd®t # TmER Jqia Ad- &
fere, e grRifoe Ifdhe (e Rae wfdbe) @t srawadmdr gidt 87

(A) Ta®H (B) S

(C) qoiforet (D) 9=1-ga

A buck converter is operating in peak current mode control with slope

compensation. Which one of the following statement is true for stable operation?

(A) The slope of the compensation ramp < % of the down slope of the inductor
current.

(B) The slope of the compensation ramp > Y of the up slope of the inductor
current.

(C) The slope of the compensation ramp > % of the down slope of the inductor
cutrent.

(D) The slope of the compensation ramp < Y% of the up slope of the inductor

current.

U® §& URAdD &1 XY B [9uT =0 § o1a uiayfd & a1y Jara- &l 3@l
&l Tt vared & forg fafafed o @ @F 91 Y 98l 62

(A) Tl X BTG < RSP URT & (Al B1d BT YT (V2) BRI
(B) WIOfc X BT GTd > IRP URT B HUR GIa BT ST (V2) BTN
(C) Wil Y BT ST > IR URT & Al BT BT T (V) BRI
(D) WAl Y BT CTd < IRD URT & HUI GId BT ST (V2) BT




Three ideal capacitors C1, C2 and C3 of value 10uF are connected through two
switches as shown below. Initial voltages on these capacitors are 10V, 20V and
30V respectively. The final voltage and energy lost, when both the switches are

closed simultaneously, are

T
| |

(A) 10V, 1mJ ' (B) 20V, 1mJ
(C) 20V,07 (D) 30V, 1mJ

e ey SrER 9 sexf Geutfia ¢1, €2 @ik €3 e | 10uF B, < f&=i
I IS §U ol 37 JUTRE R URMYSE dieedt HH: 10V, 20V3R 30V &1 Ifg
G [l @I T 1Y Aqd (@) a1 Srd1 g, 99 Sifad dieedT 3R Sl g1+
___ ghin

Cl] == [ (47 e 3 ==

(A) 10V, 1mJ (B) 20V, 1mJ
(€ 20V,01) (D) 30V, 1 mlJ



The DC conversion ratio, ¥o/Vin, of an ideal buck-boost converter operating in
DCM, assuming switch ‘S’ is operating with time period ‘75’ and duty cycle ‘D”,

is

L1
S ™~
- ,® Di .
Vin = L * C = f, R Vo
_ D'\"IR_'G _ \."'R_Ts
) 2+L (B) D+f2+L
D24 L V2l
© - JRT; D) D+ R,

T% 3GY 9% -9 URdd® oibg®T DCM H Wa1aH 81 38T &, I8 HHd gu i
g /s S 1 Ay ' 7s ' 3R SUAINIGT 3Urd ‘0 & 91y UaTierd 8l Xel 6,
39®T DC URadA U, VoVin, __ BIT

/ L1

S ™~
+ 3. DI +
Vin — L D — R To

= 3

D+ /RT; RT,
() 2 B -
D 2], \/m

@ -






