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Q35  Let A be an mxn matrix and B an mxm matrix. It is given that determinant (I + AB) =
determinamt ([, +BA), where f‘ 5 the kxk identity matrix. Using the above property, the

determinant of the matrix given below 1s

iz 11 1]
1 2 1 1
I 1 2 1
I 1312
(A)2 (B)3 (©) 8 (D) 16

! 1
Q.36 Let and V be two independent zero mean Gaussian random variables of variances ” and.a

— -

respectively. The probability P(3V 220} is -
(A) 49 (B) 112 (C) 213 (D) 59

Q37 Le U and V be o independem and identically distributed random variables such that

PU =+1y= U =—]}—— The entropy H(U + V') in bits is

(A)304 \,ciﬁ (© 302 (D) log3

Q.38 In the circuit shown below, the silicon npn transistor  has a very high value of §. The required
value of B; in kQ to prodicce I = | mA is > i

Vee
3V

> F
[ &
-
(A) 20 (B) 30 ) 40 (D) 30
BCC . - 1024
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Q.39 There are four chips each of 1024 bytes connected to a 16 bit address bus as shown in the figure
below. RAMs 1,2, 3 and 4 respectively are mapped to addresses

RAMF4
10246

RAM= 3
< 11024B

E

8 bit data bus

RAaM#E2
1024B

RaM&1
10248

(A) OCOOH-OFFFH, 1C00H-1FFFH, 2C00H-2FFFH, 3C00H-3FFFH
(B) 1800H-1FFFH, 2800H-2FFFH, 3800H-3FFFH, 4800H-4FFFH
(C) 0500H-08FFH, 1500H-18FFH, 3500H-38FFH, 5500H-58FFH
VD%GSQUII-GBFFH, 1800H-1BFFH, 2800H-2BFFH, 3800H-3BFFH

Q40  Three capacitors C;, C,and Cy whose values are 10uF, 5 -EE and _?;pF respectively, have breakdown
vohages of 10V, 5V, and 2V respectively. For the interconnection shown beléw, the maximum safe
voltage in Volts that can be applied across the combination, and the corresponding total charge
in pC stored in the effective capacitance across the terminals are respectively,

CS ¢y »
—— I —o
o
(A) 2.8 and 36 (B)7 and 119
(C) 2.8 and 32 (D)7 and 80

1124
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Q.41 A voltage 1000sinwi Volts is applied across YZ. Assuming ideal diodes, the voltage measured
across WX m Volts, is

(A) sin @t (B) (sin@: +|sin@r|)/2

(C) (sinwt —|sinwi|)/2 \/rﬂ} 0 forall 1

Q.42  In the circuit shown below, @ has negligible collector-to-emitter saturation voltage and the diode
drops negligible voltage across it under forward bias. If V. is +5 V, X and Y are digital signals
with 0V as logic 0 and V. as logic 1, then the Boolean expression for Z is

+V|:L'

(A) XY _JJEY (C) XY (D) XY

.43 In the circuit shown below the op-amps are ideal. Then V. in Volts is

1 kQ : 1 kQ
_ZVHI"!’ 1 AN
+15V
= +15V
Vou
adl
1kQ ~13V
-15V
+1V
1kQ 3 Ha

i

(A4 ®)6 \,«4 ™10

£0-D/ /7, J1U dUrdai, INedr 111, nauz nnus, INEw UEINI-11UUL0. FI1. ULL-£0314000
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Q44 The signal flow graph for a system is given below. The rransfer function U{ )} for this system is

[A _ s+l {B) 541

5546542 slabse2
s+1 1
e B s
b 5 +45+2 55  +6s+2

Q45 The DFT of a vector Fa b e d] is the vector Ia’ ﬁ ¥ 5].Consider the product
d

a
d
[p g r sl=la b ¢ d]
C
b

¢

b
a
d

0o RO o
B T 0

The DFT of the vector [ pgr 5] is a scaled version of

wla g 7 &] ®[Ja JB Jr V5]

©la+B B+6 S+y y+a] o [a B y J]

Q46 Consider wo identically distributed zero-mean random variables- I/ and V. Let the cumulative
distribution functions of Uand 2V be F(x) and G(x) respectively. Then, for all values of x

(A)F(x)-G(x)<0 \[Bﬁ:(x)nam 20 ¥
(CHF(x)-G(x))-x<0 (DY F(x)=G(x))-x20

Q47 A system described by a linear, constant coefficient, ordinary, first order differential equation has
an exact solution g:w:n by y{r}fnr t> 0 when the forcing function is x(!) and the initial
condition s y({}) If one wishes to mod1fy the system “so that _the -'.oluuon becumes
~2y(t) for t >0, we need to = - )

(A) change the initial condition to —y(0) and the forcing function to 2x(r)

(B) change the initial condition to 2y(0) and the forcing function to —x{f)

(C) change the initial condition to j~/2y(0) and the forcing function to j/2.x(r)
\('I}\chmgc the initial condition to —2y(0) and the forcing function to _T—j_x{r}

_ ECC £ 13
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Common Data Questions

Common Data for Questions 48 and 49:

Bits | and 0 are transmitted with equal probability. At the receiver, the pdf of the respective received

signals for both bits are as shown below.

jpaf of recedhed
sigria tor bit 0

¥ -
-1 a [ 4
% !
(}48  The optimum threshold to achieve minimum bit error rate {BER) is
1 4 3
A) — - (C)1 (D) —
o @ : =

Q.49 If the detection threshold is 1, the BER will be
(A) (B) : (C) : (D)
2 4

Commen Data for Questions 50 and 51:

Consider the following figure

Q50 The current in the Iﬂ res:slor in Amps is

-

(A)2 ) (B) 3.33 (D) 12

]

Q.51 The current J5 in Amps in the vnltage source, and voltage Vr, in Volts across the current source

respectively, are = " ==

(A)y13, =20 (B) 8, -10 (C) -8,20 {

-13,20

1424
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Linked Answer Questions
Statement for Linked Answer Questions 52 and 53

The state diagram of a system is shown below. A system is described by the state-variable equations
X =:\.X+Bi:; y=CX+ Du ~
%I

1 XY 4 5 . i
uo—r—O0—»—0 ¥ s >0y

1 1
3 5

Q52  The state-variable equations of the system shown in the figure above are

« =1 0 -1 i T "
Xr{ ])ﬂ[ ’u X= bo X+ ! .
(A I -1 I (B) -1 -1 1

y=[1 -1]X+u y=[-1 —1]X+u
Y T & ] T
y=[-1 -1]X-u y=[1 -1]X-u

; 3 AT
Q53 The state transition matrix €' of the system shown in the figure above is

e’ 0 e 0 + P =
(A} l & _‘] (Bj [ 2 -!} {C} {E_ 3 ] (D} [F Ie }
te’ e —te” e gt g 0D &

BC-C : - —_——
1524
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Statement for Linked Answer Questions 54 and 55:

A monochromatic plane wave of wavelength A = 600m is propagating in the direction as shown in the

figure below E _E .and E denote incident, reflected, and transmitted electric field vectors associated
: ir—=r?* T

¥l with the wave.

§ P
H H,
aap g Y
£=10
0 £=45 x
e .
9.2
K
Z 1

Q.54 Theangle of incidence @, and the expression for E, are

o i)

E,,. ., -2
(A) 60° and —=(a,—a.)e ' Vim
..E{ )
Inm"
(B} 45" and -—{a +d, e * Vim

NE)
_nuu‘ru;
4 a5 and 2(a,~a)e ¥ Vim
25 L,
mo_
(D) 60° and E, a-—ale ° V/m
Hla-a)

Q.55 The expression for E, is

Bisiave T &
/(A}D;Z;'El:ax+ﬂz)f 2 V/m

i ()

E, ,_ J
(D) (4, +da,)e ¥ Vim
Ji( 1)
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Geneval Aptitude (GA) Questions

10.56 to Q.60 carry one mark each.
Q.56 Complete the sentence:

Dare ) mistakes,
(A) commit -Lﬂ’ﬁ; commit {C) commitied (D) committing

Q.57  They were requested not to quarrel with others.
Which one of the following options is the closest in meaning to the word quarrel?

(A) make out {B) call out dig out (D) fall out

Q.58  Statement: You can always give me a ring whenever you need.
Which one of the following is the best inference from the above stalement?

/ (A) Because | have a nice caller wne, :
L (B) Because | have a better telephone facility.
7) Because a friend in need is a friend indeed.
(v} Because you need not pay 1owards the telephone bills when you give me a ring.

Q5% In the summer of 2012, in New Delhi, the mean iemperature of Monday to Wednesday was 41°C

and of Tuesday 10 Thursday was 41‘( I the temperatyse on Thursday was 15% higher than that-of
Monday, then thé temperature in °C on ['hum!a} W =L &

(A)40 ' (B) 43

146 (D) 49
i i

Q.60 Choose the grammatically CORRECT sentence:

&%  (A) Two and two add four.
g (B} Two and two become four.
{C) Two and two are four.

V{B‘)’Two and two make four.

Q.61 to Q.65 carry two marks each.

Q.61 The set of values of p for which the roots of the equataon 3 +2x+p(p-1) = 0 are of opposite sign is

(A) (0,0) B, 1) (©) (1, ) @) (0,%) ~ -
Q.62 Wha is the chance that a leap year, selected at random, will contain 53 Saturdays?
—
)21 (B)3m7 (C) 17 (D) 517

Q.63  Find the sum to n terms of the series 10484+ 734 + ...

90 +1)
10

9" -1

B
(B) 3

(C)%V“L}

(A) +1 "

+1

1724
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(.64  Statement: There were different streams of freedom movements in colonial India carried out by the
moderates, liberals, radicals, socialists, and so on.

\P’hjr:h one of the following is the best inference from the above statement?
(

A) The emergence of nationalism in colonial India led to our Independence.
(B) Nationalism in India emerged in the context of colonialism,
(C) Nationalism in India is homogeneous.
Nationalism in India is h{:tcrugenc(}us.

Q65 A car travels 8 km in the first quarter of an hoyr, 6 km in the second quarier and 16 km in the third

quarter. The ‘average speed of the car in km per hour gver the entire journey is
(A)30 (B) 36 \y{: (D) 24

END OF THE QUESTION PAPER
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