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Q. 1 - (). 25 carry one mark each.

Q.1 1 tan x _ -
For A= . the determimant of 4" 47" 15
—tan x |
(A) sec’ x (B) cosdx iCy 1 (D) 0
(3.2 The contour on the x-y plane, where the partial derivative of x* + ¥* with respect to ¥ is equal 1o
the partial denivative of 6y + 4x with respect to x, 15
(A) y=2 (By x=2 ICrx+y=4 D) x-¥y=0
(0.3 IfC 1s acircle of radius r with centre z;, in the complex =-plane and if 7 15 a non-zero integer, then
dz
*L- m :l:ILI.H]S-
(A) 2rnj (B)y0 icy) AL (D) 2mn
Zn
24 Consider the function g{t)=e sin{ 201 Ju(r ) where ti(f ) is the unit step function. The area under
glr) s
(.5 The vl —S
e value o =15
2"2)
(0.6 For the circut shown m the figure, the Thevenin equivalefit voltage (in Volis) peross terminals a-b
15
Wy a
3n
12V==— 1A =60
b
(0.7  Inthe circuit shown, the voltage ¥y (in Volts) is
0.5 Vy
—3
A
sall Vy £ 200 80 0.25 Vy,
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(0.8 At very high frequencies, the peak output voltage V;, (in Volts) 1s
100 pF
O

1kQ< 1k Vo
100 pF

(0.9  Which one of the following processes 1s preferred to form the gate dielectnc (Si0,) of MOSFETs ?

(A) Sputtering iB) Molecular beam epitaxy
(C) Wet oxdation (D} Dy oxidation

(2.10  If the base width in a bipolar junction transistor 1s doubled, which one of the following statements
will be TRUE?

(A)  Currept gnin will increase.

(B) Unity|gain frequency will increase.

(C) Emittér-basejumctioncapactance witHneresse
(D)  Early Voltage will increase.

.11 In the circuit shown in the figure, the BJT haga current gain () of 50. For an emitter-base
voltage Vg = 600 mV, the emitter-collector voltage Ve (in Volts) s

v
Bk 500 0
EC X4
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(2.12  In the circut shown using an ideal opamp, the 3-dB cut-off frequency (in Hz) is

10 k£ 11 kL2
vie— AN

0.1 yF ==

().13  In the circuit shown, assume that diodes [, and [y are ideal. In the steady state condition, the
average voltage Vg, (in Volts) across the 0.5 uF capacitor is

50 sin (wt)

(.14 The circuit ghown consists of J-K flip-flops, each with an active low asynchrongus reset (Rg input).
The counterjcorresponding to this circuit 15

1—{J o’ 1 al/' 14 Q= "J
Clock —g» —a —I—q)
1— K n—g 1—K Ry 1— K Ry
T T
(A) a modulo-5 binary pp-eounter (B) a modulo-6 binary down counter
(C) a modulo-5 binary down counter (D) a modulo-6 binary up counter
EC Yid
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Q.15 In the circuit shown, diodes D, , D, and Dy are ideal, and the inputs E, | E; and E; are “0 V™" for
logic “0° and “10 V™ for logic “1°. What logic gate does the circuit represent?

(A) 3-input OR gate

{B) 3-input NOR gate
(C) 3-input AND gate
(D) 3-input XOR gate

Q.16 Which one of the following 8085 microprocessor programs correctly caloulates the product of two

E-bit numbers stored i resisters B and C7
(A MW1 A, DOH (B) MVI A, 00H
JNZ LOOP CMPC
CMPC LOOr DCRB
LOOP DCEB INZ LODP
HLET HLTF
(C) MV A, OOH (B3} MV A, 0OH
LOOP ADDC ADDC
DCR B INE LDDp
JNZ LOOP LOOPF INRB
HLT HLT

Q.17 The impulse response of an LTI system can be obtained by

(A) differentiating the umit ramp response
(B) differentiating thé unit step response
(C) integrating the unit ramp response
(D) integrating the unit step response

QI8 considera four-point moving average filter defined by the equation Wn] = Z:_qﬂ; n=i].

The condition on the filter coefficients that results in a null at zero frequency 15

A) @ =a, =0, a=—a, B) o=, =1, o =—
C) a,=ax, =0, x =a, D) & =a =0, a=a
EC 404
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Q.19

Q.20

021

QX

023

0024

Consider the Bode plot shown in the figure. Assume that all the poles and zeros are real-valued.

9
40dB 4----------
40 (B/dec
0 dB .
|1 300
The value of fiy — f (in Hz) 1s
- 10 .
The phase margin (in degrees) of the system (f(s)= ———— 15
s +10)

The transfer function of a first-order controller 15 given as

K(s+a)
s+h

G(s) =

t as a phase lead

(Cy K < ab ah

The modulafion scheme commonly used for transmissionfrom GSM mobile terfninals s

(A) 4-0AM

(B} 16-PSK

(C) Walsh-Hadamard orthogonal codes

(D) Gaussian Minimum Shift Keying (GMSK)

A message signal m(t) = Ay, sin{ 2z {15 used 1o modulate the phase of a carmier A, cosi{ 22f1) to get
the modulated signal () = 4. cos{2xf-f + m(1)). The bandwidth of (1)

{A) depends on A4y but not un_,ﬁ..-
(B) depends on f but not on A
(C) depends on both 4, and [,

(D) does not depend on A, or [,

The directivity of an antenna array can be increased by adding more antenna elements, as a larger
number of elements

(A) improves the radiation efficiency

(B} increases the effective area of the antenna

(C) results in a better impedance matching

(D) allows more power to be transmitted by the antenna
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.25 A coaxial cable is made of two brass conductors. The spacing between the conductors is filled with
Teflon{£_=2.1, tan & = 0). Which onc of the following circuits can represent the lumped
element model of a small piece of this cable having length Az?

FAZ/2 LAZIZ Raz/Z LaziZ RariZ LArS2 Rarf? Lari?
G.u% —— Car ——CAF
.
(A) F AZ -y (B) = Az =
Laz/2 Laz/2 RAz Laz

o T M D= N v O
GAz %Eﬂ G-ﬂg = Az
o o o
(cy ' — 3 —_— — .

). 26 - (). 55 caryy two marks each.

Q.26 The Newton-Raphson method is used to solve the'equation f(x) =x" — 5x° + fr — 8 = 0. T.uklng the
imitial guess as x = 5, the solution obtained at the-end of the first iteration 15

Q.27 A fair die with faces {1, 2, 3,4, 5, 618 thrown repeatedly till *3" is observed for the first time. Let
X denote the number of times the die 1s thrown. The expected value of X 15

.28  Consider the differential equation

d?x(t) . 3:!:[ 3 v ox
dt? dt (&)=

Given x{0)=20and x{1) = 1We, where e = 2 718, the value of x(2)i1s

Q.29 A vector field D = 2p® a, + z a, cxists inside a cylindrical region enclosed by the surfaces
p=1 z=0and z =5 Let§ be the surface bounding this cylindrical region. The surface integral
of this field on § (f, D.ds)is

EC 6id

» k'EI' com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

A Firstranke&'?ghnice

GATE 2015

» FirstRanker.com

www.FirstRankerncem s o cowwwFinstRankerncom:

(030 In the circunt shown, the current / flowing through the 50 £ resistor will be zero if the value of
capacitor C {in pF) 15
50 0 1 mH 1 mH
Smosind S000¢)
Q@) I mH —LC
(031 The ABCD parameters of the following 2-port network are
—{GH0 (EH—
[(2Hi00)]
35+ P 205 A 35+ 2 305
(A [ 205| 35-;2 (8 [ 05" 35-j2
10 2+ il +j4 05
©2+jo 10 ON 305 7 —;4]
(3.32 A network 1s descnibed by the state model-as
X =2X% =X+ 3u
iy = —dx; —Uu
y=3r, —2x,
- _ ¥y
The transfer function H{z) [_ Uls]] 15
115435 1L5—35
(A) [s—ZHz+4) (B) (s-ZHE+4)
115+38 115—38
(C) [s—Z)5+4] () [s—Z)(s+4)
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.33 The electric field profile in the depletion region of a p-n junction in equilibrium is shown in the
figure. Which one of the following statements 1s NOT TRUE?
E
% zmj
iy

- T Y *
-] 0O 05 1.0 X (pm)

(A) The left side of the junction is n-type and the right side is p-type
(B) Baoth the n-type and p-tvpe depletion regions are uniformly doped
{(C) The potential difference across the depletion region is 70 mV

(D) If the p-type region has a doping concentration of 10" ¢cm™, then the doping concentration in
the n-type region will be 10" cm™

3.34 The current in an enhancement mode NMOS transistor biased m saturation mode was measured to
be 1 mA at a drain-source voltage of 5 V. When the drain-source voltage was increased to 6 V
while keeping gate-source voltage same, the drain current increased to 1 .02 mA. Assume that drain
to source saturation voltage 15 much smaller than the applied drain-source voltage. The channel
length modulation parameter A {(in V™) is

Q35 An npn BJT|having reverse saturation current .F__; = 107" A is biased in the forwjrd active region
with Vg, =00 mV. The thermal voltage ( ¥ ) 15 25 mV and the current gain {}i] may vary from

50 to 150 dye to manufacturing vanations. The maximum emitter current (in pAf) 15

.36 A three bit pseudo random number generator 15 shown. Imitially the value of output
¥=1: Y Yuissetto 111, The value of output ¥ after three clock cycles is

"‘"z ¥ """-:.'

L‘)D— D: Q b, q D, Q

Fa i i)
CLK L L |
(A) 000 (B)y (01 (C) 010 (D) 100
EC LY
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(.37 A universal logic gate can implement any Boolean function by connecting sufficient number of
them appropriately. Three gates are shown.
e Fl=X+Y¥ H—‘ Ty F2mX-¥ ¥ g F3=X+y
¥ —2_ 4 vy ¥ r By
Crate 1 Crate 2 Cate 3
Which one of the following statements 1s TRUE?
(A) Gate 1 15 a umiversal gate.
(B) Gate 2 is a universal gate.
(C) Gate 3 is a universal gate.
(D) MNone of the gates shown 15 a universal gate.
(.38 An 5R latch 15 implemented using TTL gates as shown in the figure. The set and reset pulse imputs
are provided using the push-button switches. It is observed that the circuit fails to work as desired.
The SR latch can be made functional by changing
Get Q
5V
550 ) >0
Reset
(A) NOR gites to NAND gates
(B) inw:r:nl to buffers
(C) NOR gates to NAND gates and inverters to buffers
(D) 5V to ground
(0.39  In the circuit shown, assume that the opamp is ideal. If the gain (v, / va) 15 12, the value of
B i kLX) 15
10 k€2 10 kL2
AYATAY ATATAY
' 10 k€2
o AN \
Vo
f/
EC wid
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(040 In the circuit shown, both the enhancement mode NMOS mansistors have the following
characteristics: k, = p, € _(W/L) = 1mA/V*; V;, = 1V. Assume that the channel length
modulation parameter A is zero and body 15 shorted to source. The minimum supply voltage Vpp (in

volts) needed to ensure that transistor M, operates in saturation mode of operation s

_|th

2V o—| = M,

(241  Inthe circuit shown, assume that the diodes [y and [ are ideal. The average value of voltage Va
{in Volts), across terminals “a” and “b" is

G sind ot ) ﬁ-‘l

5D

10k Q)
a-—*-—fmh

——b

AN

~— Yy, A
10 kﬂ$ 20 kQ

(.42  Suppose x[n] is an absolutely summable discrete-time signal. Its z-transform s a rational function
with two poles and two zeroes, The poles are at z = £2§. Which one of the following statements is

TRUE for the signal x[n]?

(A) Itis a fimte duratian signal.
(B) It is a causal signal.
(C) It is a non-causal signal.

(D) It 15 a periodic signal.
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.43 A realization of a stable discrete ime system is shown in the figure. If the system 15 excited by a
unit step sequence input x 7], the response y{n] 1s
x[n] () 'Jr'
71
1 =5/3
¥In]
k
F—1
=219 5/3
L =
l : 2y 1
(A) 4 —=| w[n]-=-5 _E ul#) By 5| —=| u|n]-3| —= n[u]
1 2y 1
(Cy 5| = | u[n]-5| = u[n] iy 5| = | u[mn]=5] —| uln]
k) 3 3
Q#  Let#[n] = 1+ cos(™) be a periodic signal with period 16, Its DFS coefficients are defined by
| X
a, = E X [n] eXpi—J E.hr} for allk . The value of the coefficient @z 15 |
=il
.45 Consuder a dontinuous-time signal defined as
o fsin (e /21 = -
xt)=\— t—10n
ey )L X0
where “+" denotes the convolution operation and 1 15 in seconds. The Nyquist sampling rate {in
samples/sec) for x(t) is
.46 The position control of a DC seryvo~motor 15 given in the figure. The values of the parameters are
K, =1N-m/A R =10, [ =01H,J=5kg-m*, B =1N-m/(rad/sec) and K, = 1V/(rad/sec) .
The steady-state position response (in radians) due to unit impulse disturbance torgue T; 15
Tds)
I - /L\ 1 1
vils) R‘HI_.E A J 5+B = [ be
Ky
EC i1/14
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.47

(.48

(.49

Q.50

(.51

For the system shown in the figure, § = —2.75 lies on the root locus if K s

+ s+3 Yis) R

s+2

10

The characteristic equation of an LTI system is given by Fis)=5"+ 25" + 35’ + 65" — 45— 8=10.
The number of roots that lie stnctly in the left half s-plane 15 :

Two sequenges xy[n] and x;[n] have the same energy. Suppose x,[n] = & 0.5% uln], where x is a
positive reall number and u[n] is the unit step sequence. Assume

_{v1is5 for n=0,1
xaln] = [ﬂ otherwise.

Then the valuwe of o 5

1,
The variance of the random variable X with probability density function f(x)= E|_r|e K

237
The complex envelope of the bandpass signal x{r) = —J_[_Qm{xfﬁ ]J in{ar — El , centered
-y

1
about f=5 Hz, iz

" sini{xt/ 5) "IE_- =

(A) |f—sjnm"'j]]e"% ®) |
1 mi5 ]
s II._ |i -_ _.'5 W _I-E
(C) ﬁlw]f-l D) ﬁ[w g d
5 o
EC 134
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.52 A random binary wave y(t) is given by

YO = ) Xuplt-nT- ¢)

n=—u

where p(t) = ult) — u(t = T, uit) 15 the unit step function and ¢ is an independent random
variable with uniform distribution in [0,T]. The sequence { X, } consists of independent and
identically distnbuted binary valued random variables with P{X, = +1} = P{X,, = —1} = 0.5 for

cach m.

The value of the autocorrelation R, [?] & F [}F{tj}' [I - ?}] equals

.53 Consuder the 3 m long lossless air-filled transmission line shown in the figure. It has a charactenstic

impedance of 120 £1, is terminated by a short circuit, and is excited with a frequency of 37.5 MHz
What is the nature of the input impedance (£,,)7

|—> [z=]

(A) Open (B} Short (C) Inductive (D) Capacitive

054 AX0m hnm:m—ﬁmﬂmﬁngpm&rﬁglmmmdmtrd mto a load R .
The line 15 connected to a 400 V source having sourceresistance R, through a switch, which 1s

closed at t = 0. The transient response of the ciromt'at the mput -::I'Ih: line (z = 0) 1s also drawn in
the figure. The value of Ry (in (1) 15

S

R.=1500 100
R, = 500
€ran =225 N
V=400V
_|_ h25V

* »

- 200 m—= |

i : I -

z=0 z=L 20 tius)

.55 A coaxial capacitor of inner radius 1 mm and outer radius 5 mm has a capacitance per unit length of
172 pF/m. If the ratio of outer radius to inner radius 15 doubled, the capacitance per umit length
{in pF/m) is

EC 1314
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