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Q. No. 1 — 25 Carry One Mark Each

1. Consider the following statements regarding the complex Poynting vector P for
the power radiated by a point source in an infinite homogeneous and lossless
medium. Re (P ) denotes the real part of P. S denotes a spherical surface whose
centre is at the point source, and Rdenotes the unit surface normal on S. Which
of the following statements is TRUE?

(A) Re(P )remains constant at any radial distance from the source

(B) Re(P )increases with increasing radial distance from the source

(C) j.j‘{e P (nqS remains constant at any radial distance from the source
S

(D) H{e P (nc)S decreases with increasing radial distance form the source

Answer: - (D)

Exp: - ﬁe P (Ar)ngives average power and it decreases with increasing radial
distance from the source

2. A transmission line of characteristic impedance 50Q is terminated by a 50Q load.
When excited by a sinusoidal voltage source at 10GHz, the phase difference
between two points spaced 2mm apart on the line is found to be 4m radians. The
phase velocity of the wave along the line is
(A) 0.8 x10sm/s  (B) 1.2 x10sm/s (C) 1.6 x10sm/s (D) 3 x108m/s

Answer: - (C)

Exp: - Zo =50Q; Z. =500
For 41 radians the distance is 2mm

f — — 0
The phase velocity ve = wp= 2 x 1';><1O1 — 16 x10.5 = 1.6 x10s
711’ m/s
16 x10-3

3. An analog signal is band-limited to 4kHz, sampled at the Nyquist rate and the
samples are quantized into 4 levels. The quantized levels are assumed to be
independent and equally probable. If we transmit two quantized samples per
second, the information rate is bits / second.

(A)1 (B)2 (C)3 (D)4

Answer: - (D)

Exp: - Since two samples are transmitted and each sample has 2 bits of information,

then the information rate is 4 bits/sec.
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4, The root locus plot for a system is given below. The open loop transfer function
corresponding to this plot is given by

s(s + F'y

(A) G(s)H(s) = 3)
_ (s +1)
(B) G(s)H(s) = S"(S +2)(s + §)
1 = g

(C) G(s)H(s)

&5 D +2)(s+3)

(D) G(s)H(s) = k_ (s+1)
s(s +2)(s +3)

Answer: - (B)

Exp: - 'X' - indicates pole
'O ' > indicates zero
The point on the root locus when the number of poles and zeroes on the real axis
to the right side of that point must be odd

5. A system is defined by its impulse response h(n) =2nu(n -2). The system is
(A)stable and causal (B)causal but not stable
(C)stable but not causal (D)unstable and non-causal

Answer: - (B)

Exp: - h(n) = 2(n - 2)
h(n) is existing for n>2 ; so that h(n) =0;n <0 = causal

o ©

> h(n) =Y 2 u(n -2) =22 = = System is unstable

n=-w N=x

6. (

I$ the unit step response of a network is 1 - e—at) , then its unit impulse response
(A) ae-at (B) a-1e-at ( )e_qt ( )

Answer: - (A) (C) 1-o0-1 (D) 1 -ae-a
Exp: - S(t) - step response

Impulse response h (t) =dtd (S (t))_=dtd (1 -ea) = aea

7. The output Y in the circuit below is always ‘1’ when

p

a1

Sis Y
b,
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(A)two or more of the inputs P,Q,R are ‘0’
(B)two or more of the inputs P,Q,R are ‘1’
(C)any odd number of the inputs P,Q,R is ‘0’
(D)any odd number of the inputs P,Q,R is ‘1’
Answer: - (B)
Exp: - The output Y expression in the Ckt
Y =PQ +PR + RQ
So that two or more inputs are '1’, Y is always ‘1".

8. In the circuit shown below, capacitors Ciand Czare very large and are shorts at
the input frequency. vi is a small signal input. The gain magnitude o at 10M
rad/s is SV

2kQ
10uH % p—
2kQ
[
C2| [+
+ Q1
2.7V i
' Vo %ZkQ
2kQ —Fl -
Vi
(A)maximum (B)minimum (C)unity (D)zero
Answer: - (A)

Exp: - In the parallel RLC Ckt
L =10uyH andC = 1nF

1 1
= = =10 rad/s = 10Mrad/s
JLIC 10 x10-6 x10-0 ,

So that for a tuned amplifier, gain is maximum at resonant frequency

Wg

9. Drift current in the semiconductors depends upon

(A)only the electric field

(B)only the carrier concentration gradient

(C)both the electric field and the carrier concentration

(D)both the electric field and the carrier concentration gradient
Answer: - (C)
Exp: - Drift current,J =0oE

J = (nun + ppe)qE
So that it depends on carrier concentration and electric field.
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10. A Zener diode, when used in voltage stabilization circuits, is biased in
(A)reverse bias region below the breakdown voltage
(B)reverse breakdown region
(C)forward bias region
(D)forward bias constant current mode
Answer: - (B)
Exp: - 'y
V2
For Zener diode
Voltage remains constant in break down region and current carrying capacity in
high.
11.  The circuit shown below is driven by a sinusoidal input vi=Vpcos(t /RC) . The
steady state output vois
R C
—,«v\_H .
+
Vi q\’) R % :% Vo
(A) (Ve /3 )cos (t /RC) (B) (Vo/3)sin(t /RC
(C) (Ve /2 )cos (t /RC) (D) (Vo/2)sin(t /RC)
Answer: - (A) )
3\ ﬁ=a—z-lz;.9 where zz =R ||jielae and z, :R+ﬂ'1wc
Vi
22 = L
R (jew) +1
Givenw =R1C I+ vi=vpl t L 22z2=
- ry=iln :
cos| [IRC (I 18 ]
z1 =R +_L=R+j_Rl ﬁR(l_J)
jwc
R
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12. Consider a closed surface S surrounding volume V. If r is the position vector of a

point inside S, with @ the unit normal on S, the value of the integral ” e5r.ndS is

(A)3V (B)5V (O)10v (D)15V
Answer: - (D)
Exp: - Apply the divergence theorem

I IsSr.n.dx =”L5V.rdV
:5(3)” dv =15V (~ V.r =3 and r isthe position vector)

13. The modes in a rectangular waveguide are denoted by 4;55m where m and n are

mn
the eigen numbers along the larger and smaller dimensions of the waveguide
respectively. Which one of the following statements is TRUE?

(A)The TMio mode of the wave does not exist
(B)The TEio mode of the wave does not exist

(C)The TMio and the TEio modes both exist and have the same cut-off
frequencies

(D)The TM1o and TMo1 modes both exist and have the same cut-off frequencies
Answer: - (A)
Exp: - TM10o mode doesn't exist in rectangular waveguide.

14.  The solution of the differential equation dxdy =ky, y(0) =cis

(A) X = ce-ky (B) x =ke (O y =ce (D) Y = Ce-kx

Answer: - (C) Cy x

d d
Exp: - Given y(0) =C andd—I = ky, =>7y = kdx

Iny =kx +c>y = ee°

Wheny(0) =C, y =% y=cewn (vki =C)

15. The Column-l lists the attributes and the Column-Il lists the modulation
systems. Match the attribute to the modulation system that best meets it

Column-I Column-Il
P Power efficient transmission of signals 1 Conventional AM
Q qut ba.mdwidth efficient transmission of EM
voice signals
R Simplest receiver structure 3 VSB
S Bandwidth efficient transmission of 4 SSB-SC

signals with Significant dc component
(A)P-4;Q-2;R-1;S-3 (B)P-2;Q-4;R-1;S-3
(C)P-3;Q-2;R-1;S-4 (D)P-2;Q-4;R-3;S-1
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Answer: - (B)

Exp: - Power efficient transmission - FM
Most bandwidth efficient - SSB-SC

Transmission of voice signal

Simplest receives structure - conventional AM
Bandwidth efficient transmission of - VSB

Signals with significant DC component

16.  The differential equation 100d_%jy1: -20 dydt +y =x (t) describes a system with an

input x(t) and an output y(t). Thee system, which is initially relaxed, is excited by
a unit step input. The output y(t) can be represented by the waveform

(A) (b (B) v(®

(@) (D) /\/f\

Answer: - (A)

Exp: - 100d2y -20dy _
dt2 dt ty =X (t)

Apply L.T both sides

(

- “xE)=u(D)x 6y

Y1@£952—‘ 20s + 11Y s =

s(lOOSz -20s + ])

So we have poles with positive real part = system is unstable.
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17. For the transfer function G(jw) =5 +jw, the corresponding Nyquist plot for
positive frequency has the form

jw Jw
i5
(A) »O (B) >0
5
(©) s (D)
.o [ 1/5 o

Answer: - (A)
Exp: - As we increases real part ‘5’ is fixed only imaginary part increases.

18. The trigonometric Fourier series of an even function does not have the

(A)dc term (B)cosine terms
(C)sine terms (D)odd harmonic terms
Answer: - (C)

Exp: - f (t) is even function, hence bk= 0

Where 'bk' is the coefficient of sine terms

19. When the output Y in the circuit below is ‘1’, it implies that data has

i B
Data — b Q D Q
Clock o) /,—r o)

(A)changed from O to 1 (B) changed from 1 to 0
(C)changed in either direction (D)not changed
Answer: - (A)

Exp: - When data is '0’, Q is ‘0’
And Q" is ‘1’ first flip flop
Data is changed to 1
Qis1 - first'D’
Q' is connected to 2 flip flop
Sothat Q2= 1 nd

So that the inputs of AND gate is'l’ =y = "1'
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20. The logic function implemented by the circuit below is (ground implies logic 0)

4 x 1MUX

Imsaak
I1

= I2 Y ——F
I3 S1 So

P Q

(A) F=AND(P,Q) (B)F=0R(P,Q) (C)F=XNOR (P,Q) (D)F =XOR (P,Q)
Answer: - (D)
Exp: - From the CKT

O is connected to 'Io' & 'Is '

And ‘1’ is connected to I1 & I2 -F =PQ +PQ = XOR (P,Q)

21. The circuit below implements a filter between the input current iiand the output
voltage vo. Assume that the opamp is ideal. The filter implemented is a

L1

Y
R1
li
() >
N
— —*—+
—— ?
(A)low pass filter (B)band pass filter
(C)band stop filter (D) high pass filter

Answer: - (D)
Exp: - When W=0; inductor actsasa S.C=Vo= 0

And when w =« , inductor acts as a O.C =Vo =i1R:

So it acts as a high pass filter.

22. A silicon PN junction is forward biased with a constant current at room
temperature. When the temperature is increased by 10°C, the forward bias
voltage across the PN junction

(A)increases by 60mV (B)decreases by 60mV
(C)increases by 25mV (D)decreases by 25mV
Answer: - (D)

Exp: - For Si forward bias voltage change by -2.5mv/°C
For 109C increases, change will be -2.5 x10 = -25mV




- EC-Paper Code- GAIE 2011

B.
23. In the circuit shown below, the Norton equivalent current in amperes with respect
to the terminals P and Q is
j30Q
16 .00A D 259 I -j500
fW“ Q
150
(A) 6.4 - j4.8 (B) 6.56 - j7.87 (C) 10+ jO (D)16 + jO
Answer: - (A)
Exp: - When terminals P & Q are S.C
Then the CKT becomes
j30Q
411 op
160 A
: ; 250,
¥ IN = Isc
150 Q
- 16 (25) 162(252 )(25)
From current Division rules Iy =25—+t5—+33 j3) =6.4 - j4.8
24. In the circuit shown below, the value of RL such that the power transferred to Rt
is maximum is
(A)5Q (B)10 & (O)15 @ (D)20 @
10Q 10Q
AN S—— NN
10Q RL
1A
5V 2V
Answer: - (C)

Exp: - For maximum power transmission Rt = R,

For the calculation of Rrn
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100 10Q
MAA MAA

;10(2 4 R

Rri = (10]]10) +10 =15Q

25.  The value of the integral J‘—(i dz where cis the circle k| =1 is given by

+ 4z + 5)
(A)O (B)1/10 (C)4/5 (D)1
Answer: - (A)
-3z+ 4
Exp: - I—m 2=0 (v~ z2+4z+5=(z +2) +1=0)

z = -2 = j will be outside the unit circle

So that integration value is ‘zero’.

Q. No. 26 — 51 Carry Two Marks Each

26. A current sheet J =10y A/m lies on the dielectric interface x=0 between two
dielectric media with €1 =5, prt =1 in Region -1 (x<0) and &2 =5, yr2=2 in
Region -2 (x>0). If the magnetic field in Region-1 at x=0"is H1 = 38x + 3CUyA /m
the magnetic field in Region-2 at x=0% is

x >0(Region =-2): &2, pr= 2 X

]
——7X=0
Y

x < 0(Region -1): &1, pri=1

(A) H2 = 1.5%x + 30R%y -108-A /m (B) H2 = 3%x + 308y -108-A /m
(C) Hz2=1.58x + 40%yA /m (D) H2=38x + 3Ry +108:A /m
Answer: - (A)

Exp: - He —-He =Jxan He=H: -10u”z =30u, - 10"u
And Bni =Bn2

_ bt
MiH1 = p2H2=> H2 i H2
Normal component in x direction

1
H2 = 5(3)AUX =1.5"ux; H2 =1.5"ux+30"uy - 10u: A /m
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27. A transmission line of characteristic impedance 50W is terminated in a load

impedance Z.. The VSWR of the line is measured as 5 and the first of the voltage
maxima in the line is observed at a distance of 4A from the load. The value of ZL

is

(A)100 (B)250 Q

(C) (19.23 +j46.15) Q (D) (19.23 -j46.15) Q
Answer: - (A)

Exp: - Voltage maximum in the line is observed exactly at 4A

Therefore 'zL ' should be real

= 50
VSWR =z =27 = < =10Q (~ Voltage minimum at load)
L

28. X(t) is a stationary random process with autocorrelation function
Rx (1) =exp Trr . This ]process is passed through the system shown below. The
power spectral denS|ty of the output process Y(t)'is

(A) (4mf2 +1)exp(-Tf)
H (f) = j2nf

(B) (4mmf2 -1)exp -if2)
X (t) —» Y ()

(
(C) (4mf2 +1) exp( -
(

(D) (4Tmaf2 1) exp( -T1)
Answer: - (A)
Exp: - The total transfer function H(f) = (j2nf - 1)

SH()| 25:(0) Re(r) <
= (4Trzfz +1 )e—rrfz ( gtz <" -Self).
§ )

29. The output of a 3-stage Johnson (twisted ring) counter is fed to a digital-to-
analog (D/A) converter as shown in the figure below. Assume all the states of the
counter to be unset initially. The waveform which represents the D/A converter
output Vo is

Vref

D/A
Converter » Vo
D D D

2 1 o
4 F 3 &

Q, o Q

Johnson

Clock i~ Counter
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&
VO
(A)
V A
(®
| I 5
Answer: - (A)
Exp: - For the Johnson counter sequence
D2DiDo Vo
000 -1
100 -4
110 - 6
111 -7
011 - 3
001 -1
00 0 -0

4

h

Vv

o

(B)

(D)

L4

30. Two D flip-flops are connected as a synchronous counter that goes through the
following QsQa sequence 00011001010000C...

The combination to the inputs Daand Ds are

(A) Da =Qs; Ds =Qa
(C) Da = (Q:Qs + QaQs ) De = Qa

Answer: - (D)
Exp: - Q (present) Q(next)
Qs Qa Q; Qa
0 0 1 1
1 1 0 1
0 1 1 0
1 0 0 O
Da =1Qs . De
Qa

T :
0
ARANRY

(B) Da =Qa; D8 = Qs
(D) Da= QAQB + QaQs ) De=Qe

De Da

1 1

0 1

1 0

0 O
’O\ 1
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31. In the circuit shown below, for the MOS transistors, unCox = 100pA /V and the
threshold voltage Vr = 1V. The voltage Vx at the source of the upper transistor is

6V
5V W/L =4
—>
Lo
LJ
W/L =1

1

(A)1V (B)2V (C)3Vv (D)3.67V
Answer: - (C)
Exp: - The transistor which has W = 4
L

Vbs =6 —Vxand Ves =5 — Vx
Ves —VT=5-Vx -1=4 -V«
Vbs > Ves - VT

So that transistor in saturation region.

The transistor which has W = 1
L

Drain is connected to gate
So that transistor in saturation
Vos > Ves > V71 (+ Vbs = Ves )

The current flow in both the transistor is same

2 2
[wl L(VGS)1—VT U (W | L(VGs)z—VT [J
S = ncex = L T
[

Mn Cox | [ i
FCE 2 \ “LH \ 2 0
g 0, 0 O O
4(5-Vx-1) =1 (Vx-4) 2
V =Vx -
> > (+ Ves 0)

4 (Vx2=8Vx+16) =Vx2 =2Vx+1 =3Vx2 =30Vx +63 =0 =Vx = 3V

32.  Aninput x (t) =exp (-2t)u(t) +8(t - 6)is applied to an LTI system with impulse
response h(t) =u(t). The output is is

(A) 01 —exp(=2t)iu(t)  +u(t +  (B) 01 —exp(-2t)iiu(t) +u(t -

(6&) 0.5 111 —exp(=2t)u(t) +u(t + ?I?)) 0.5 11111 —exp(-2t)10u(t) +u(t -

6) 6)
~) 7
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Answer: - (D)
EXp: ‘X(S) sll 2 4+ é65 and H(S) =ls

Y (s) =H(s) x(s) = : < 25 72(51+2)+%65
s(s +2)+ e

=y(t) =0.5(1-e2)u(t) +u(t -6)

33. For a BJT the common base current gain a=0.98 and the collector base junction
reverse bias saturation current Ico = 0.6pA. This B]T is connected in the common

emitter mode and operated in the active region with a base drive current
Ie=20X A. The collector current Ic for this mode of operation is

(A)0.98mA (B)0.99mA (C)1.0mA (D)1.01mA
Answer: - (D)

Exp: -Ic =Bls + (1 + B)lcwo =B =L %a =1 2858 = 49

Is = 20pA,Iceo = 0.6pA .. Ic = 1.01mA

2(s +1)
34, If F(s)=L0USf (t)LgLJr45+ 2 then the initial and final values of f(t) are
?esgpectively
(A)0,2 (B)2,0 (C) 0,2/7 (D)2/7,0
Answer: - (B)

s(2s, +1
Exp: —tl:gf(t)= Lt*(t4$4)7 =2

S2

CsRse

tI:t f(t) = LtS
2
s-0
35. In the circuit shown below, the current I is equal to
-j40
+ j4Q
14|giv6> 60
60 6Q

(A) 140°A (B) 2.000°A (C) 2.800°A (D) 3.20°A

Answer: - (B)

Exp: - Apply the delta - to - star conversion
The circuit becomes
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tl 40 ~J4Q
14|00V GD J

20

The net Impedance =(2 +j4) || (2-j4)+2=4 +16 +2=7Q

4
- 0
[=14.0" _ 2,0 A
7
0
36. A numerical solution of the equation f (x) =x +/x -3 =0can be obtained using
Newton- Raphson method. If the starting value is x = 2 for the iteration, the
value of x that is to be used in the next step is
(A) 0.306 (B) 0.739 (C) 1.694 (D) 2.306
Answer: - (C)
EXP: - Xn+t = Xn — E(X”)
(xn)
1 =2 2+1
= -3) = - 2) =1 +
f(2) =(2+ 2-3)= 2 -1and¥(2) Y. -
(V2-)
SXni1 =2 ——— "~ = 1.694
Xy2 + 1
242
37. The electric and magnetic fields fora TEM wave of frequency 14 GHz in a
homogeneous medium of relative permittivity erand relative permeability pr= 1
are given by A
E = Epej(wt—2801'ry)UAZV |/-|m - 3eJ(wt—280rry)U XA
ﬁ@suming the speed of light in free space to be 3 x 108 .
impedance of free space to be 120m, the relative permittivity 'Tl/rsof EH@ IREdRSIa
and the electric field amplitude Ep are
(A) & = 3, Er =120 (B) & = 3, Er = 360
(C) & = 9, Ep = 3601 (D) & = 9, Ep = 1201
Answer: - (D)

Exp: - HE = n:/:ep =12\E
€r

Ei =n= 1201T\/£r Only option ‘D’ satisfies
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38. A message signal m(t) =cos200mt +4cos mt modulates the carrier
c (t) = cos2m fct where fc=1 MHZto produce an AM signal. For demodulating the

generated AM signal using an envelope detector, the time constant RC of the
detector circuit should satisfy

(A)0.5 ms < RC < 1ms (B) 1uys <<RC < 0.5 ms
(C) RC << us (D) RC>>0.5ms
Answer: - (B)

Exp: - Time constant should be length than ilf

And time constant should be far greater than f1

C

fo= 4000a = 2000
2a

1 <<Rc < 1

fc 2000

lys << RC << 0.5ms

39. The block diagram of a system with one input it and two outputs yiand yzis given
below.

11
» SS++2 v

22
Ss++ 2P v

A state space model of the above system in terms of the state vector x and

the output vectory =10lly: ya20ilI7 is
(A)>k=uugLLx + y =001
OO100u; 2000x
(B) x = J=211x + = (31X
Oolniu; ¥ ULJ'?U
(C)X-Hbi Og_“ u; y =011
- \ 200X
©2 0ux+u11L 01
(D) x =1 _ LLL y=L X
St
Answer: - (B) 2 1

Exp: - Draw the signaH‘ ﬂongrLéph
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X 1/S

X

From the graph
x] = =2x +4 & y1 =X1; Y2 =2X1

Oyi 010
xl =00=-200x + " = X
EIENSETHE Yo 0
2

[1 1
40. Two systems Hi(z) and Hz (z) are connected in cascade as shown below. The
overall output y(n) is the same as the input x(n) with a one unit delay. The
transfer function of the second system Hz(z) is

H (z2) =(1-0.4z)

X (n)y—m 1 -0.62) » H:(z2) [—y(n)
) (1-0.62-) ®) 2 (1-0.62-9
z-1(1 - 0.4z-) (1-0.42-)
(C) Z1(1 - 0.4z (D) (1-0.4z)
(1 -0.62) z-1(1 - 0.62-f
Answer: - (B)

Exp: - The overall transfer function =z-1 (- unit day T.F =2z )

71 -1(1 -0.62-1)
‘=064z

Hi(z)H2 (z) =z-1; H2(2) Hi(z) =z

41. An 8085 assembly language program is given below. Assume that the carry flag
is initially unset. The content of the accumulator after the execution of the
program is
MVI  A,07H
RRC

(A) 8CH (B) 64H (C)23H (D)15H
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Answer: - (C)
Exp: - MVI A, 07 H = 0000 0111 « The content of ‘A’
RLC = 0000 1110 « The content of ‘A’
MOV B, A = 0000 1110 « The content of ‘B’
RLC = 0001 1100 « The content of ‘B’
RLC = 0011 1000 « The content of ‘B’
ADD B
A 0000 1110
+
B 0011 1000
0100 0110
0010 0011
RRC S 3 23H
42. The first six points of the 8-point DFT of a real valued sequence
are5,1-j3,0,3 -j4, 0 and 3 +j4.. The last two points of the DFT are respectively
(A)0, 1-j3 (B)0, 1+j3 (C)1+j3, 5 (D)1 -j3,5
Answer: - (C)
Exp: - DFT points are complex conjugates of each other and they one symmetric to the
middle point.
x (0) = x(7)
x (1) = x(6)
x (2) = x(5)
x (3) = x(4)

43.

= Last two points will be x (0) and x (1)=1+j3and 5

* *

For the BJT Quin the circuit shown below, B =, Veeon=0.7v, veer = 0.7V. The switch

is initially closed. At timet =0, the switch is opened. The time tat which Q1
leaves the active region is

S5uF

(A)10 ms (B)25 ms (C)50 ms (D)100 ms
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Answer: - (C)
Exp: - Apply KVL at the BE junction

le=-5-07+10=,43 _ ,
4.3kQ

Always Ie = 1mA ; At collector junction
Icap +(0.5mA) =1mA  (~ B=o;Ie =1c )
Icap =1 - 0.5 =0.5mA always constant

Vce =Vc-Ve=>Vc =Vce + Ve

=0.7 +(4.3)3 x1 x103 =0.7 +4.3 (+ Ve=IcRe)

Vc =5V = Vcap
Ort = VWap(C) = (5) x5 x10-
Veap = Icap E ap( ) ( ) 6= 50ms
C ICap 0.5 x10-3
44, In the circuit shown below, the network N is described by the following Y matrix:
_110.1S  -0.01S(1. the voltage gain VV
= U 0.1S | s
[10.01S 3
I>
—
100V N Va § 1000
(A)1/90 (B)-1/90 (C)-1/99 (D)-1/11
Answer: - (D)
Exp: - N1 =100V + 25I1;V2 =-1001I2
V -1

45.

o = YaVi +YaVa =-0.01V2 =0.01V1+0.1V2 =\i2 =

In the circuit shown below, the initial charge on the capacitor is 2.5 mC, with the
voltage polarity as indicated. The switch is closed at time t=0. The current i(t) at
a time t after the switch is closed is

i(t)

(A) i(t) =15exp( -2 x103f A —»—

(B) i(t) =5exp( -2 x103} A 100
(722103 e

(C)i(t) =10exp( -2 x103k A . 504F

(D) i(t) =-5exp( -2 x103 A - —I_
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Answer: - (A)

Exp: -Q = 2.5mC

= 2.5 x10-3C =50V = Thus net voltage =100 +50 = 150V
50 x10-sF

Vinitial

150
i(t) Io ©XP (-2 x10tt) A=15 exp( -2 x10)t A

46. The system of equations
X+y+z=056
X+4y +6z = 20
X+4y +Az =y
has NO solution for values of A and p given by
(A) A=6,u =20 (B) A=6,p =20 (C) Ax6, u= 20 (D)ANx6,p = 20
Answer: - (B)
Exp: - Given equationsare x +y+z=6 ,x+4y +6z =20and x+4y +Az =y
If A\ =6and p =20,then x+4y +6z = 20
X +4y + 6z =20 infinite solution
If A =6and u *20, the
X+4y +6z = 20
X+4y +6z =y
If A\ *6and py = 20

(u #20) no solution

X +4y + 6z =20 will have solution
X+4y + \z= 20

A*6 and p=*20 will also give solution

47. A fair dice is tossed two times. The probability that the second toss results in a
value that is higher than the first toss is
(A) 2/36 (B)2/6 (C)5/12 (D)2

Answer: - (C)

Exp: - Total number of cause = 36

Total number of favorable causes =5+ 4+ 3+ 2+ 1 =15

... 15 5
Then probability "33
(1,1) (2,1) (3,1) (4,1) (5,1)

(6,1)




- EC-Paper Code- GAIE 2011

B

(1,2) (3,2) 42)  (52)
(6,2) (2,2)

(1,3) (2,3) (3,3) (43) (5,3
(6,3)

(1,4) (2,4) (3,4) (4,4) (5,4)
(6,4)

(1,5) (2,5) (3,5) (4,5) (5,5)
(6,5)

(1,6) (2,6) (3.6) (46)  (56)
(6,6)

Common Data Questions: 48 & 49

The channel resistance of an N-channel JFET shown in the figure below is 600 Q

when the full channel thickness (tch) of 10umis available for conduction. The
+

built-in voltage of the gate P N junction (Vbi) is -1 V. When the gate to source
voltage (Ves) is 0 V, the channel is depleted by 1uym on each side due to the built-
in voltage and hence the thickness a\TaiIabIe for conduction is only 8um

T
Gate
Ves p*

- Source© % Drain

48. The channel resistance when Ves = -3 V is
(A) 360Q (B) 9170 (C) 1000Q (D) 30000
Answer: - (C)

Exp: - Width of the depletion largeW a _/Vbi+ Vas

49,

W2 -1-3=>w2

Wi = __1 =2wi1=2 (1|Jm) = me
So that channel thickness = 10 - 4 = 6uym
8um - 750

épm - ?

ra =68 x 750 =1000 Q

The channel resistance when Ves = 0 V is
(A) 480Q (B) 600Q (C) 7500 (D)1000G
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Answer: - (C)

Exp: -rdon a il—
oh

At Ves= 0,tch =10um;(Given rd =600Q)

rd =% x 600 « at 8um =750Q
Common Data Questions: 50 & 51
. . 100 .
The input-output transfer function of a plant H(s) =(—)} The plant is
s(s +10

placed in a unity negative feedback configuration as shown in the figure below.

_ 100 %
H(s) s(s +1()z

Y

plant

50. The gain margin of the system under closed loop unity negative feedback is

(A)0dB (B)20dB (C) 26 dB (D) 46 dB
Answer: - (C)
Exp: -H(s) - 100 5
s(s +10)

-1 wlh =
Phase cross over frequency= -90 - 2tan ' 0
" -1890

1

= —2tan_1b—w[ H:_gﬂ =tan ‘l#)\ "=485 w=10 rad / sec
10L 101
100 1 1

(H(Gw))

51010 +10) 102720

GM =20 IogLLi& =20 log20 = 26dB

51. The signal flow graph that DOES NOT model the plant transfer function H(s) is

A LU s 1S 100 400
(A) U'—%U'—'v—' (B) 15 $1/s 1/s | 100y
-10 -10 "’ X/
-100 ~20

-1
© 4y, s
>, ©) e ) w9

-20
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Answer: - (D)

Exp: -(D) Option (D) does not fix for the given transfer function.

Linked Answer Questions: Q.52 to Q.55 Carry Two Marks Each

Statement for Linked Answer Questions: 52 & 53

In the circuit shown below, assume that the voltage drop across a forward biased
diode is 0.7 V. The thermal voltage V:=KkT /q =25mV. The small signal input

vi = Vpcos(wt) where Vp =100mV.

99000

+

12.7V
Toc + e Voc + Vac

Vi

=

52. The bias current Isc through the diodes is

(A)1 mA (B)1.28 mA (CO)1.5mA
Answer: - (A)
=12.7-(0.7 +0.7 +0.7 +0.7) = 1mA
Exp: -Ibc
9900

53. The ac output voltage vac is

(A) 0.25cos(wt)mV (B) 1cos(wt)mV
(C) 2cos(wt)mV (D) 22cos(wt)mV
Answer: - (C)

Exp: - AC dynamic resistance, ra = DI\é—T - >=I5mV = 500
1mA

n=2 for Si (~ forward drop = 0.7V)

The ac dynamic resistance offered by each diode = 50Q

[l 4 x50Q [ =200 %10 [l 100 |

- Vac = Vi -3cos wt FL—
- Vac= Vi (ac) 19900+ 501 |- 3 171000001

Vac = 2cos(wt)mV

(D)2 mA
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Statement for Linked Answer Questions: 54 & 55

A four-phase and an eight-phase signal constellation are shown in the figure

below. Q
Q Y T
- ~
LA~ d .
Vs N r2 \
13
t/d rll I . 1 I
\ 3 : M
. y \ g
~ ‘.\ K
~ -~

54, For the constraint that the minimum distance between pairs of signal points be d
for both constellations, the radii r1, and rz of the circles are
(A) r1 =0.707d, r2= 2.782d (B) r1=0.707d, r = 1.932d
(C) =0.707d, r= = 1.545d (D) r=0.707d, r = 1.307d
Answer: - (D)
Exp:- For 1%t constellation 45°
r12+r1=d =>r =d/2 =r = 0.707d ra
For 229 cohstelfatioR r
2_d =r2c0s67.5
67.5°
r: = 1.307d
d7Z ¢ d/2
55. Assuming high SNR and that all signals are equally probable, the additional
average transmitted signal energy required by the 8-PSK signal to achieve the
same error probability as the 4-PSK signal is
(A) 11.90 dB (B) 8.73 dB (C) 6.79 dB (D) 5.33dB
Answer: - (D)
2
Exp: - Energy =ri and r:2 :rﬁz = m
5 \ > (1.307d)2
Energy (in dD) = 10log (1.307} - 5.33dB

56.

(0.707)

Q. No. 56 — 60 Carry One Mark Each

There are two candidates P and Q in an election. During the campaign, 40% of
the voters promised to vote for P, and rest for Q. However, on the day of election
15% of the voters went back on their promise to vote for P and instead voted for
Q. 25% of the voters went back on their promise to vote for Q and instead voted
for P. Suppose, P lost by 2 votes, then what was the total number of voters?

(A) 100 (B)110 (C) 90 (D) 95

Answer: - (A)
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Exp: - P Q
40% 60%
-6% + 6%
+15% -15%
49% 51%
2% = 2
100% = 100
57. Choose the most appropriate word from the options given below to complete the
following sentence:
It was her view that the country's problems had been by

foreign technocrats, so that to invite them to come back would be
counter-productive.
(A)Identified (B) ascertained (C) Texacerbated (D) Analysed
Answer: - (C)
Exp: -The clues in the question are ---foreign technocrats did something negatively to
the problems - so it is counter-productive to invite them. All other options are
non-negative. The best choice is exacerbated which means aggravated or

worsened.
58. Choose the word from the options given below that is most nearly opposite in
meaning to the given word:
Frequency
(A) periodicity (B) rarity
(C) gradualness (D)persistency
Answer: - (B)

Exp: - The best antonym here is rarity which means shortage or scarcity.

59. Choose the most appropriate word from the options given below to complete the
following sentence: Under ethical guidelines recently adopted by the
Indian Medical Association, human genes are to be manipulated only to

correct diseases for which treatments are

unsatisfactory.

(A)Similar (B)Most (C)Uncommon (D)Available
Answer: - (D)

Exp: - The context seeks to take a deviation only when the existing/present/current/
alternative treatments are unsatisfactory. So the word for the blank should be a
close synonym of existing/present/current/alternative. Available is the closest of
all.

60. The question below consists of a pair of related words followed by four pairs of
words. Select the pair that best expresses the relation in the original pair:
Gladiator : Arena

(A)dancer : stage (B)commuter: train
(C)teacher : classroom (D)lawyer : courtroom
Answer: - (D)




- EC-Paper Code- GAIE 2011
B.
Exp: - The given relationship is worker: workplace. A gladiator is (i) a person, usually a
professional combatant trained to entertain the public by engaging in mortal

combat with another person or a wild.(ii) A person engaged in a controversy or
debate, especially in public.

Q. No. 61 — 65 Carry Two Marks Each

61 The fuel consumed by a motorcycle during a journey while traveling at various
speeds is indicated in the graph below.

120
.5 90
8 =

£ % 60|
2 v

=

s %

EE 30 _|

0
| ! | | |

0 15 30 45 60 75 90
Speed

The distances covered during four laps of the journey are listed in the table below

Lap Distance (kilometers) Average speed
(kilometers per hour)

P 15 15
Q 75 45
R 40 75
S 10 10

From the given data, we can conclude that the fuel consumed per kilometre was
least during the lap

(A)P (B)Q (C)R (D)S
Answer: - (A)
Exp: - Fuel consumption Actual
p 60km /I 15 =14
60
75 5
km /I — =7
Q 90km / 50 6
R 75km /I 40 _158 |
75
s 30km/I 10 =13l

30
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Three friends, R, S and T shared toffee from a bowl. R took 1/3™
but returned four to the bowl. S took 1/4™ of what was left but r%EGPﬁeH’Efrﬁ%se
toffees to the bowl. T took half of the remainder but returned two back into the

bowl. If the bowl had 17 toffees left, how many toffees-were originally there in
the bowl?

(A) 38 (B)31 (C)48 (D)41

Answer: - (C)

Exp: - Let the total number of toffees is bowl e x

R took % of toffees and returned 4 to the bowl

-~ Number of toffees with R =13 x- 4
Remaining of toffees in bowl = 23 x+ 4

Number of toffees with S = 1 (12

= X + -3
4 '3
L ; = U
Remaining toffees in bowl 2 \“%X +4H+ 4

Number of toffees with T=1 113 2

[ |
X+4  + + 2
2 [ 951

Remaining toffees in bowl = 1 H?; ‘ ‘\ \)%+4H+4H ‘2
2 \4 [3 ] ]

leen,l_\H\_3 E%+4u+4}}+2=17 =>?l 112
2 @43 H

X ‘J3X+4‘F:27 S>x = 48

63. Given that f(y) = |y | / vy, and g is any non-zero real number, the value of
| f(a) - f(-q) | is
(A)O (B)-1 (O (D)2

Answer: - (D)

: |
Exp: - Given, f =|_ f =L f (- L1
P (v) v = (a) g f(-a) ”

sl -d =1la
q

If (@) - f (a) ldl, lal =2]a[= 2

a 9 q
64. The sum of n terms of the series 4+44+444+.... is
(A) (4 /81) 111110n+1 = 9n (B) (4 /81) 111110n-1 = 9n
=10 =101 N
(C) (4 /81) [11110n+1 = 9n (D) (4 /81) 11110 -9n
=100}

-1000
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Answer: - (C)
Exp: - Let S=4 (1 + 11 + 111 + ........ ) =94 (9 +99+999 +....... )

= 4{(10 -1) +(1021) +(10 -1) +........ }

9
4 ] — [l _
-4 (10n-1) - n"' =
={(10 +102 +...... 10n) -n} =940—— 11 — 1-9n-10
1 81

L
65. The horse has played a little known but very important role in the field of
medicine. Horses were injected with toxins of diseases until their blood built up
immunities. Then a serum was made from their blood. Serums to fight with
diphtheria and tetanus were developed this way.

It can be inferred from the passage that horses were

(A)given immunity to diseases (B)generally quite immune to diseases
(C)given medicines to fight toxins (D)given diphtheria and tetanus serums
Answer: - (B)

Exp: - From the passage it cannot be inferred that horses are given immunity as in (A),
since the aim is to develop medicine and in turn immunize humans. (B) is correct
since it is given that horses develop immunity after some time. Refer “until their
blood built up immunities”. Even (C) is invalid since medicine is not built till
immunity is developed in the horses. (D) is incorrect since specific examples are
cited to illustrate and this cannot capture the essence.




