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Dur at ion  : Th r ee Hou r s M ax imum M ar k s : 100

Read t he fol l ow ing i nst r uct i ons car efu l l y.

1. All quest ions in this paper  are of object ive type.

2. There are a total of 65 quest ions car rying 100 marks.

3. Quest ions 1 through 25 are 1-mark quest ions, quest ion 26 through 55 are 2-mark quest ions.

4. Quest ions 48 and 51 (2 pairs) common data quest ions and quest ion pairs (Q. 52 and Q.53) and (Q. 54 and
Q.55) are l inked answer  quest ions. The answer  to the second quest ion of the above pair  depends on the
answer  to the first  quest ion of the pair. I f the first  quest ion in the l inked pair  is wrongly answered or  is un-
at tempted, then the answer  to the second quest ion in the pair  wil l  not  be evaluated.

5. Quest ions 56 - 65 belong to general apt i tude (GA). Quest ions 56 - 60 wil l  car ry 1-mark each, and quest ions
61-65 wil l  car ry 2-marks each. The GA quest ions wil l  begin on a fresh page.

6. Un-at tempted quest ions wil l  car ry zero marks.

7. Wrong answers wil l carry NEGATIVE marks. For  Q.1 to Q.25 and Q.56 - Q.60, 1/3 mark wil l  be deducted for
each wrong answer. For  Q. 26 to Q. 51, and Q.61 - Q.65, 2/3 mark wil l  be deducted for  each wrong answer.
The quest ion pairs (Q. 52, Q. 53) and (Q. 54, Q. 55) are quest ions with l inked answers. There wil l  be negat ive
marks only for  wrong answer  to the first  quest ion of the l inked answer  quest ion pair  i .e. for  Q. 52 and Q.54,
2/3 mark wil l  be deducted for  each wrong answer. There is no negat ive marking for  Q. 53 and Q.55..
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Q.1 t o Q.25 car r y  one m ar k  each.
1. A bulb in a staircase has two switches, one switch being

at the ground floor and the other one at the fi rst floor. The
bulb can be turned ON and also can be turned OFF by
any one of the switches ir respective of the state of the
other switch. The logic of switching of the bulb resembles
(a) an AND gate (b) an OR gate
(c) an XOR gate (d) a NAND gate

2. Consider a vector field A( )
 

r . The closed loop l i ne

integral  A 
 
 dl  can be expressed as

(a) ( A) ds  
  over the closed surface bounded by

the loop

(b) ( A)dv


  over the closed volume bounded by
the loop

(c) ( A)dv


 over the open volume bounded by
the loop

(d) ( A) ds  
 

 over the open surface bounded by
the loop

3. Two systems wi th impulse responses h1(t) and h2 (t)
are connected in cascade. Then the overal l  impulse
response of the cascaded system is given by
(a) product of h1(t) and h2(t)
(b) sum of h1(t) and h2(t)
(c) convolut ion of h1(t) and h2(t)
(d) subtract ion of h2(t) from h1(t)

4. I n a forward biased pn junct ion diode, the sequence of
events that  best  descr ibes the mechanism of current
flow is
(a) i n ject i on , and subsequ en t  di f f usi on  an d

recombinat ion of minor i ty carr iers
(b) inject ion, and subsequent dr i ft  and generat ion of

minor i ty carr iers
(c) extract ion, and subsequent di ffusion and generat ion

of minor i ty carr iers
(d) extract ion, and subsequent dr ift  and recombination

of minor i ty carr iers

5. I n IC technology, dry oxidat ion (using dry oxygen) as
compared to wet oxidat ion (using steam or water vapor)
produces
(a) super ior  qual i ty oxide wi th a higher growth rate
(b) infer ior  qual i ty oxide wi th a higher growth rate
(c) infer ior  qual i ty oxide wi th a lower growth rate
(d) super ior  qual i ty oxide wi th a lower growth rate

6. The maximum value of  unti l which the approximat ion
sin  0 holds to wi thin 10% error is

(a) 10 (b) 18
(c) 50 (d) 90

7. The divergence of the vector field A


 = ˆ ˆ ˆ x y zxa ya za  is

(a) 0 (b)
1
3

(c) 1 (d) 3

8. The impulse response of a system is h(t) = tu(t). For an
input u(t – 1), the output is

(a)
2

( )
2
t

u t (b)
( 1)

( 1)
2

t t
u t




(c)
2( 1)

( 1)
2

t
u t


 (d)

2 1
( 1)

2
t

u t




9. The Bode plot  of a t ransfer funct ion G(s) is shown in
the figure below.

         

40

32

20

–8 1
10 100

 (rad/s)

0

G
ai

n 
(d

B)

The gain (20 log| G(s)| ) is 32 dB and – 8 dB at  1 rad/s
and 10 rad/s respect ively. The phase is negat ive for  al l
. Then G (s) is

(a)
39.8

s
(b) 2

39.8

s

(c)
32
s

(d) 2

32

s

10. In the circuit shown below what is the output voltage (Vout)
if a sil icon transistor Q and an ideal op-amp are used?

+
_5V

– 15 V

Vout

+ 15 V

_

+

1 k
Q

(a) – 15 V (b) – 0.7 V

(c) +0.7 V (d) +15 V

11. Consi der  a del t a connect i on  of r esi st or s and i t s
equivalent  st ar  connect ion as shown below. I f al l
elements of the del ta connect ion are scaled by a factor
K , K  > O, the elements of the cor responding star
equivalent  wi l l  be scaled by a factor of

 

Ra

Rb Rc          RA

RBRC

(a) k2 (b) k

(c) l /k (d) k
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12. For  8085 microprocessor, t he fol l owing program i s
executed.

MVI  A, 05H;

MVI  B, 05H;

PTR: ADD B;

DCR B;

JNZ PTR;

ADI  03H;

HLT;

At the end of program, accumulator contains

(a) 17H (b) 20H

(c) 23H (d) 05H

13. The bi t  rate of a digi tal  communicat i on system i s
R kbits/s. The modulation used is 32-QAM. The minimum
bandwidth required for ISI  free t ransmission is

(a) R/ 10 Hz (b) R/ 10 kHz

(c) R/ 5 Hz (d) R/ 5 kHz

14. For a per iodic signal v(t) = 30 sin 100t + 10 cos 300 t + 6
sin (500t + /4), the fundamental  frequency in rad/s is

(a) 100 (b) 300

(c) 500 (d) 1500

15. I n a vol tage-vol tage feedback as shown below, which
one of the fol lowing statements is TRUE i f the gain k
is increased?

A0 VoutVin
+
_ V1

V = Vf out k

+
_

+
_

+
_ +

_

(a) T he i nput  i mpedan ce i ncr eases and ou t pu t
impedance decreases.

(b) T he i nput  i mpedan ce i ncr eases and ou t pu t
impedance also increases.

(c) T he i nput  i mpedan ce decr eases and ou t pu t
impedance also decreases.

(d) T he i nput  i mpedan ce decr eases and ou t pu t
impedance increases.

16. A band-l imi ted signal  wi th a maximum frequency of
5kH z is to be sampled. According to the sampl ing
theorem, the sampl ing frequency which is not  val id is

(a) 5 kHz

(b) 12 kHz

(c) 15 kHz

(d) 20 kHz

17. I n a MOSFET operat ing in the saturat ion region, the
channel  length modulat ion effect  causes

(a) an increase in the gate-source capaci tance

(b) a decrease in the t ransconductance

(c) a decrease in the uni ty-gain cutoff frequency

(d) a decrease in the output resistance

18. Which one of the fol lowing statements is NOT TRUE
for a cont inuous t ime causal  and stable LTI  system?

(a) Al l  the poles of the system must l ie on the left  side
of the j axis.

(b) Zeros of the system can l ie anywhere in the s-plane.

(c) Al l  the poles must l ie wi thin | s|  = 1.

(d) Al l  the roots of the character ist ic equat ion must be
located on the left  side of the j axis.

19. The minimum eigen value of the fol lowing matr ix is

          

3 5 2

5 12 7

2 7 5

 
 
 
  
(a) 0 (b) 1

(c) 2 (d) 3

20. A polynomial  f(x) = a4x
4 + a3x

3 + a2x
2 + a1x –  a0 wi th al l

coefficients posi t ive has

(a) no real  roots

(b) no negat ive real  root

(c) odd number of real  roots

(d) at  least  one posi t ive and one negat ive real  root

21. Assuming zero ini t ial  condi t ion, the response y(t) of
the system given below to a uni t  step input u(t) is

U(s) Y(s)
1
s

(a) u(t) (b) tu(t)

(c)
2

( )
2
t

u t (d) e– 1 u(t)

22. The transfer funct ion 2

1

V ( )
V ( )

s
s

 of the circui t  shown below

i s
100 F

100 F

10 k
V(s)1 V (s)2

+ +

– –

(a)
0.5 1

1
s

s



(b)

3 6
2

s
s



(c)
2
1

s
s



(d)
1
2

s
s



23. A source vs(t) = V cos 100t has an internal  impedance
of (4 + j3) . I f a purely resist ive load connected to this
source has to extract  the maximum power out  of the
source, i ts value in  should be

(a) 3 (b) 4

(c) 5 (d) 7
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24. The return loss of a device is found to be 20 dB. The
vol tage standing wave rat io (VSWR) and magni tude
of reflect ion coefficient  are respect ively
(a) 1.22 and 0.1 (b) 0.81 and 0.1
(c) – 1.22 and 0.1 (d) 2.44 and 0.2

25. Let g(t) = 2te , and h(t) is a fi l ter  matched to g(t). I f
g(t ) i s appl i ed as i nput  to h(t ), t hen the Four ier
t ransform of the output is

(a)
2fe (b)

2 /2fe

(c) e– | f| (d)
22 fe 

26. Let U and V be two independent zero mean Gaussian

random var iables of var iances 
1 1

and
4 9  respect ively..

The probabi l i ty P(3V  2U) is

(a)
4
9

(b)
1
2

(c)
2
3

(d)
5
9

27. Let A be an m × n matrix and B an n × m matrix. It is given
that determinant (Im + AB) = determinant  (I n + BA),
where I k is the k × k ident ity matr ix. Using the above
property, the determinant of the matr ix given below is

2 1 1 1
1 2 1 1

1 1 2 1
1 1 1 2

 
 
 
 
 
 
(a) 2 (b) 5

(c) 8 (d) 16

28. I n the ci rcui t  shown below, i f the source vol tage Vs =
10053:13 V then the Thevenin's equivalent  vol tage
in Vol ts as seen by the load resistance RL is

3 j4 j6 5

j40I2

I2I1

10VL1

+
_

R
L=

10
 

VS

VL1

+ _

+
_

(a) 10090 (b) 8000
(c) 80090                    (d) 10060

29. The open-loop transfer funct ion of a dc motor is given as
( )

V ( )a

w s
s  = 

10
1 10 s . When connected in feedback as shown

below, the approximate value of K a that wil l reduce the
t ime constant of the closed loop system by one hundred
t imes as compared to that  of the open-loop system is

R(s)
Ka

Va(s) (s)10
1+10s+_

(a) 1 (b) 5

(c) 10 (d) 100

30. I n the ci rcui t shown below, the knee current  of the ideal
Zener diode is 10 mA. To maintain 5 V across RL, the
minimum value of RL in  and the minimum power
rat ing of the Zener diode in mW, respect ively, are

10 V

V = 5 VZ

100

ILoad

RL

(a) 125 and 125 (b) 125 and 250

(c) 250 and 125 (d) 250 and 250

31. The fol l owi ng ar r angement  consi st s of  an  i deal
t ransformer and an at tenuator which at tenuates by a
factor of 0.8. An ac vol tage Vwx1 = 100V is applied across
WX to get  an open ci rcui t  vol tage Vyz1 across YZ. Next,
an ac vol tage Vyz2 = 100V is appl ied across YZ to get  an
open ci rcui t  vol tage Vwx2 across WX. Then, Vyz1 / Vwx1,
Vwx2 / Vyz2 are respect ively,

(a) 125/100 and 80/100
W

X

Y

Z

1:1.25

(b) 100/100 and 80/100

(c) 100/100 and 100/100

(d) 80/100 and 80/100

32. Two magnet i cal ly uncoupled induct ive coi ls have Q
factors q1 and q2 at  t he chosen operat i ng frequency.
Thei r  respect i ve resi stances are R1 and R2. When
connected in ser ies, their  effect ive Q factor at  the same
operat ing frequency is
(a) q1 + q2 (b) (1/q1)+(1/q2)
(c) (q1R1 + q2 R2) / (R1 + R2) (d) (q1 R2+ q2 R1) / (R1 + R2)

33. The impulse response of a cont inuous t ime system is
given by h(t) = (t –  1) + (t –  3). The value of the step
response at  t = 2 is
(a) 0 (b) 1
(c) 2 (d) 3

34. The smal l -signal  resistance (i .e., dVB/dI D) in k offered
by the n-channel MOSFET M shown in the figure below,
at  a bias point  of VB = 2 V is (device data for  M: device
transconductance parameter kn = Cox (W/L) = 40 A/
V2, threshold vol tage VTN = 1 V, and neglect  body effect
and channel  length modulat ion effects)

VB

ID

M

(a) 12.5 (b) 25

(c) 50 (d) 100
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35. The ac schemat ic of an NMOS common-source stage is
shown in the figure below, where part  of the biasing
ci r cu i t s has been omi t t ed for  si mpl i ci t y. For  the
n  -chann el  M OSF ET  M , t h e t r ansconduct ance
gm = 1 mA/V, and body effect  and channel  l ength
modulat ion effect  are to be neglected. The lower cutoff
frequency in Hz of the ci rcui t  is approximately at

RD

10k
C

1 F

V0

Vi

RL

10k

M

(a) 8 (b) 32

(c) 50 (d) 200

36. A system i s descr ibed by the di fferent i al  equat ion

2

2 5 6 ( ) 
d y dy

y t
dtdt

 = x(t).

Let  x(t) be a rectangular pulse given by

x(t) = 
1 0 2

0 otherwise

 



t

Assuming that  y(0) = 0 and 
dy
dt  = 0 at  t = 0, the Laplace

transform of y(t) is

(a)
2

( 2)( 3)

se
s s s



 
(b)  

21
( 2)( 3)

se
s s s


 

(c)
2

( 2)( 3)

se
s s



 
(d)  

21
( 2)( 3)

se
s s


 

37. A system descr ibed by a l inear, constant coefficient ,
ordinary, fi rst  order di fferent ial  equat ion has an exact
solut ion given by y(t) for  t > 0, when the forcing funct ion
is x(t) and the ini t ial  condi t ion is y(0) . I f one wishes to
modi fy the system so that  the solut ion becomes – 2y(t)
for  t > 0, we need to

(a) change the ini t ial  condi t ion to – y(0) and the forcing
funct ion to 2x(t)

(b) change the ini t ial  condi t ion to 2y(0) and the forcing
funct ion to – x(t)

(c) change the ini t ial  condi t ion to 2 (0)j y  and the

forcing funct ion to 2 ( )j x t
(d) change the ini t ial  condi tion to – 2y(0) and the forcing

funct ion to – 2x(t)

38. Consi der  t wo i dent i cal l y di st r i bu t ed zer o-mean
r andom var i abl es U  and V. L et  t he cumul at i ve
distr ibut ion funct ions of U and 2V be F(x) and G(x)
respect ively. Then, for  al l  values of x

(a) F(x) –  G(x)  0 (b) F(x) –  G(x)  0

(c) (F(x) –  G(x))  x  0 (d) (F(x) –  G(x))  x  0

39. Th e DF T of  a vect or   a b c d  i s t he vect or

     . Consider the product

 p q r s  =  a b c d

 
 
 
 
 
 

a b c d
d a b c

c d a b
b c d a

The DFT of the vector  p q r s  is a scaled version
of

(a)
2 2 2 2     

(b)      

(c)             

(d)     

40. The signal  flow graph for a system is given below. The

transfer funct ion 
Y( )
U( )

s
s

 for  this system is

U(s) 1

1

1 Y(s)S-1S-1

–4

– 2

(a)
2

1

5 6 2

s

s s



 
(b)

2

1

6 2

s

s s



 

(c)
2

1

4 2

s

s s



 
(d)

2

1

5 6 2s s 

41. I n the ci rcui t  shown below the op-amps are ideal . Then
Vout in Vol ts is

1 k
1 k

– 15 V

+ 1 V

1 k

1 k 1 k

+ 15 V

– 15 V

+

_
+

_

+ 15 V
– 2 V

Vout

(a) 4 (b) 6

(c) 8 (d) 10



6 SOLVED PAPER-2013 (ELECTRONICS AND COMMUNICATION ENGINEERING - EC)

42. I n the ci rcui t  shown below, Q1 has negl igible col lector-
to-emi t ter  saturat i on vol tage and the diode drops
negl i gible vol tage across i t  under  forward bias. I f
V cc is +5 V, X and Y are digi tal  signals wi th 0 V as
logic 0 and V cc as logi c 1, then the Boolean expression
for  Z i s

Z

Y

X
R2

R1

Q1 Diode

+Vcc

(a) XY (b) XY

(c) XY (d) XY

43. A vol tage 1000 sin t  Vol t s i s appl i ed across YZ.
Assuming ideal  diodes, the vol tage measured across
WX in Vol ts, is

(a) sint
W XY

Z

1k

1k+ _

(b) (sin t + | sin t| )/2

(c) (sin t –  | sin t| )/2

(d) 0 for  al l  t

44. Three capaci tors C1, C2 and C3 whose values are 10F,
5F, and 2F respect ively, have breakdown vol tages of
10V, 5V, and 2V respect ively. For the interconnect ion
shown below, the maximum safe vol tage in Vol ts that
can be appl i ed across the combi nat i on , and t he
corresponding total  charge in C stored in the effect ive
capaci tance across the terminals are respect ively,

(a) 2.8 and 36

C1

C2 C3

(b) 7 and 119

(c) 2.8 and 32

(d) 7 and 80

45. There are four chips each of 1024 bytes connected to a 16 bi t  address bus as shown in the figure below. RAMs 1, 2, 3 and
4 respect ively are mapped to addresses

A10

A11

A12

A13

A14

A15
S1 S0 

In
pu

t 11
10
01
00

E

E

A0-A9

E

8 
bi

t d
at

a 
bu

s

RAM#4
1024B

RAM#3
1024B

RAM#2
1024B

RAM#1
1024B

E

(a) 0C00H-0FFFH, 1C00H-1 FFFH, 2C00H-2FFFH, 3C00H-3FFFH

(b) 1800H-1FFFH, 2800H-2FFFH, 3800H-3FFFH,4800H-4FFFH

(c) 0500H -08FFH, 1500H-18FFH, 3500H-38FFH , 5500H-58FFH

(d) 0800H-0BFFH , 1800H -1BFFH, 2800H-2BFFH, 3800H-3BFFH
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46. I n the ci rcui t  shown below, the si l icon npn t ransistor Q
has a very high value of . The required value of R2 in
k to produce I C = 1 mA is

VCC

3 V

R1 IC

Q

60k

RE

500

R2

(a) 20 (b) 30

(c) 40 (d) 50

47. L et  U and V be t wo independent  and ident i cal l y
di st r i buted random var iables such that  P(U = +1)

= P(U = – 1) = 
1
2 . The entropy H (U +V) in bi ts is

(a)
3
4

(b) 1

(c)
3
2

(d) log23

COM M ON DATA QUESTI ONS
Com m on Dat a for  Quest i ons 48 and 49:
Bits 1 and 0 are t ransmit ted wi th equal  probabi l i ty. At  the
receiver, the pdf of the respect ive received signals for  both
bi ts are as shown below.

0.5 pdf of received
signal for bit 1

-1 0 1 2

pdf of received
signal for bit 01

2 4

48. I f the detect ion threshold is 1, the BER wi l l  be

(a)
1
2

(b)
1
4

(c)
1
8

(d)
1

16

49. The opt imum threshold to achieve minimum bi t  error
rate (BER) is

(a)
1
2

(b)
4
5

(c) 1 (d)
3
2

Com m on Dat a for  Quest i ons 50 and 51:
Consider the fol lowing figure

15

2

2A

VS

+

_

10V

IS

50. The current  I s in Amps in the vol tage source, and voltage
Vs in Vol ts across the current  source respect ively, are
(a) 13, – 20 (b) 8, – 10
(c) – 8, 20 (d) – 13, 20

51. The current  in the 1  resistor in Amps is
(a) 2 (b) 3.33
(c) 10 (d) 12

L I NK ED ANSWER QUESTI ONS
St at em ent  for  L i nk ed Answ er  Quest i ons 52 and 53 :
A monochromat ic plane wave of wavelength  = 600m is
propagat ing in the di rect ion as shown in the figure below.
E ,E and E
  

ri t denote incident, reflected, and transmit ted
electr ic field vectors associated wi th the wave.

Ei

Hi

Ki i r

Hr

Kr

r = 1.0

r = 4.5 x0

Ht

19.2°

Er

Et

kt

z

52. The angle of incidence , and the expression for E


i  are

(a)

410 ( )
0 3 2E

ˆ ˆ60 ( ) V /
2

x z
j

x zand a a e m
 


 

(b)

410
0 3E

ˆ ˆ45 ( ) V /
2

z
j

x zand a a e m



 

(c)

410 ( )
0 3 2E

ˆ ˆ45 ( ) V /
2

x z
j

x zand a a e m
 


 

(d)

410
0 3

E
ˆ ˆ60 ( ) V /

2

z
j

x zand a a e m



 

53. The expression for 


rE is

(a)

410 ( )
0 3 2E

ˆ ˆ0.23 ( ) V /
2

x z
j

x za a e m
 




(b) –

410
0 3E

ˆ ˆ( ) V /
2




z

j

x za a e m

(c)

410 ( )
–

0 3 2E
ˆ ˆ0.44 ( ) V /

2

 


x z

j

x za a e m

(d)

410 ( )
–0 3E

ˆ ˆ( ) V /
2

 


x z

j

x za a e m

St at em ent  for  L i nk ed Answ er  Ques-t i ons 54 and 55 :
The state diagram of a system is shown below. A system is
descr ibed by the state-var iable equat ions

                     X AX B ; 


u
y = CX + Du

1 1 1–1–1

1
S

1
S

u y
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ANSWERS
1. (c) 2. (d) 3. (c) 4. (a) 5. (d) 6. (b) 7. (d) 8. (c) 9. (b) 10. (b)

11. (b) 12. (a) 13. (b) 14. (a) 15. (a) 16. (a) 17. (d) 18. (c) 19. (a) 20. (c)
21. (b) 22. (d) 23. (c) 24. (a) 25. (d) 26. (c) 27. (b) 28. (c) 29. (c) 30. (b)
31. (b) 32. (c) 33. (b) 34. (b) 35. (a) 36. (b) 37. (d) 38. (d) 39. (a) 40. (a)
41. (c) 42. (b) 43. (d) 44. (c) 45. (d) 46. (c) 47. (c) 48. (c) 49. (b) 50. (d)
51. (c) 52. (c) 53. (c) 54. (a) 55. (a) 56. (d) 57. (c) 58. (c) 59. (b) 60. (b)
61. (c) 62. (d) 63. (d) 64. (b) 65. (a)

54. The state-var iable equat ions of the system shown in
the figure above are

(a)

 

1 0 1
X X

1 1 1

1 1 X

     
       
  

u

y u

(b)

 

1 0 1
X X

1 1 1

1 1 X

     
        
   

u

y u

(c)

 

1 0 1
X X

1 1 1

1 1 X

     
        
   

u

y u

(d)

 

1 1 1
X X

0 1 1

1 1 X

      
       
  

u

y u

55. The state t ransi t ion matr ix eAt of the system shown in
the figure above is

(a)
0t

t t

e

te e



 

 
 
  

(b)
0t

t t

e

te e



 

 
 
  

(c)
0t

t t

e

e e



 

 
 
  

(d)
0

t t

t

e te

e

 



 
 
  

GENERAL  APTI TUDE (GA) QUESTI ONS
Q.56 t o Q.60 car r y  one m ar k  each.
56. Choose the grammatical ly CORRECT sentence:

(a) Two and two add four.
(b) Two and two become four.
(c) Two and two are four.
(d) Two and two make four.

57. St at em ent  : You can always give me a r ing whenever
you need.
Which one of the fol lowing is the best  inference from
the above statement?
(a) Because I  have a nice cal ler  tune.
(b) Because I  have a bet ter telephone faci l i ty.
(c) Because a fr iend in need is a fr iend indeed.
(d) Because you need not pay towards the telephone

bi l ls when you give me a r ing.

58. I n the summer  of  2012, i n  New Delh i , t he mean
temperature of Monday to Wednesday was 41C and
of Tuesday to Thursday was 43C. I f the temperature
on Thursday was 15% higher than that of Monday, then
the temperature in C on Thursday was
(a) 40 (b) 43 (c) 46 (d) 49

59. Complete the sentence :  Dare _____ mistakes.
(a) commi t (b) to commit
(c) commi t ted (d) commit t i ng

60. They were requested not to quar r el  wi th others.

Which one of the fol lowing opt ions is the closest  in
meaning to the word quar r el?
(a) make out (b) cal l  out

(c) dig out (d) fal l  out

Q.61 t o Q.65 car r y  t w o m ar k s each.

61. A car t ravels 8 km in the fi rst  quarter of an hour, 6 km
in the second quarter and 16 km in the thi rd quarter.
The average speed of the car in km per hour over the
ent i re journey is

(a) 30 (b) 36

(c) 40 (d) 24

62. Find the sum to n terms of the ser ies10 + 84 + 734 + …

(a)
 9 9 1

1
10

n 
 (b)

 9 9 1
1

8

n 


(c)
 9 9 1

8

n

n


 (d)
  2

9 9 1

8

n

n




63. St at em ent  : There were di fferent  streams of freedom
movement s i n  col on i al  I ndia car r i ed ou t  by t he
moderates, l iberals, radicals, social ists, and so on.

Which one of the fol lowing is the best  inference from
the above statement?

(a) The emergence of nat ional ism in colonial  I ndia led
to our Independence.

(b) Nat ional i sm in India emerged in the context  of
colonial ism.

(c) Nat ional ism in India is homogeneous.

(d) Nat ional ism in India is heterogeneous.

64. The set of values of p for  which the roots of the equation
3x2 +2x + p(p –  l ) = 0 are of opposi te sign is

(a) (– , 0) (b) (0, 1)

(c) (1, ) (d) (0, )

65. What is the chance that  a leap year, selected at  random,
wi l l  contain 53 Saturdays?

(a)
2
7

(b)
3
7

(c)
1
7

(d)
5
7
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1. L et  us consider  the swi t ches A and B and bulb Y.
Switches can be 2 posi t ions up (0) or down (1)
Start ing wi th both A and B in up posi t ion. Let  the bulb
be OFF. Now since B can operate independent ly when
B goes down, the bulb goes ON

A B Y
up (0) up (0) OFF
up (0) down (1) ON

Now keeping A in down posi t ion when B goes down, the
bulb wi l l  go OFF.

A B Y
down (1) up (0) ON
down (1) down (1) OFF

find t ruth table corresponds to XOR gate.

2. Hence, for  a vector field A( )r
 

A 
 
 de =  A 

 ds

 according to Stokes theorem.

3.
h1 ( )t h2 ( )t

h ( )t

h(t) = h1 (t)  h2
 (t)

4. Due to application of voltage (forward bias minority carrier
are injected from ei ther side of diode one subsequent
diffusion takes place and final ly recombinat ion.
Inject ion and subsequent di ffusion and recombinat ion
of minor i ty carr iers

5. As dur ing dry oxidat ion, qual i ty of oxide is super ior  as
i t  does not  contain ul l t er  which i s responsible for
containmat ion/impuri ty but  simul taneously lower the
growth rate

6.
0

sinlim





 = 1

0
limsin


  = 

as wi thin 10% of error.   =180  1 = 18

7. A  =  x y zxa ya za

A  =
AA A
y

 
 

  
yx z

x z  = 1 + 1 + 1 = 3

8. As h(t)   =     t a(f)

             input         response

(t)  t a (t)

u(t) 
0

( )


  
t t

a I dt tdt  = 
2

( )
2
t

a t

u(t –  1) 
2( 1)

( 1)
2

t
a t




9. 20 log k = 32

k = 101.6 32db – 40  db

two poles at origin 

– 8ab 1 10 100

= 39.8

T(s) = 2

39.8
s

EXPL ANATI ONS

10. Using the concept of “vi r tual  ground” in an operat ional
ampl i fier, we can set  the vol tage at  the point  to zero
vol ts since the non invert ing terminal  is grounded.
Once VA = 0, VC wi l l  also be zero.
We know that  for  a si l icon n– p– n t ransistor,
VBE = VB –  VE = 0.7 V
Since, VB = 0  VE = –  0.7 V
Hence the output voltage is the same as the emitter voltage
so, Vout = – 0.7 V

11. Ra

Rb Rc

RC
RB

RA

RC

RB

RA

Rc =
R R

R R R
a b

a b c


 

 as Ra is scaled by facts k

R 
c  =

R R
R R R

 




 

a b

a b c
 = 

2R R
(R R R )

a b

a b c

k
k


 

 = 
R R

R R



 
a b

a b

k
c

so elements corresponding to star equivalence wi l l  be
seated by facts k.

12. Accumulator changes as fol lows
(05 + 05 + 04 + 03 + 02 + 01)H
At the end of Loop accumulator contains = 14H
ADI  03H  A = (14 + 03) = 17H

13. Bit  rate given = R Kbi ts/second
Modulat ion = 32-QAM
No. of bi ts/symbol  = 5[log2 32]

Symbol rate = 
R

5
 k symbols/second

Final ly we are t ransmit t ing symbols.
ET  t ransmission bandwidth

BT = 
R(symbol rate)

(1 + )
= 

R

5(1 ) 

For BT to be minimum,  has to be maximum

  BT = 
R

5 2

R
10



Maximum value of  is ‘1’ which is a rol l  off factor

14. LCM of T1, T2, T3 wi l l  be:   = 
LCM of numerator

HCF of denominator.
 = 2

100


 Overal l  t ime per iod = 
2

100


 sec.

Harmonic frequency = 100 rad/sec.
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15. I nput Independence of a voltage-voltage feedback ci rcui t
= 2i  (1 + A0 k)

Zi
 = i n i t i al  i nput  impedance (wi thout  feed output

Impedance of a vol tage-vol tage feedback ci rcui t

= 0 0Z (1 A )k
Z0 = ini t ial  output impedance (wi thout feedback)
Hence, As K is increased, the input  impedance wi l l
increase and output impedance wi l l  decrease.

16. Here fm
 = 5KHZ

 fs > 2fm = 10 KHZ

B,C,D opt ions are greater than 10 KHZ

17. I D =  2
GS DSK V V (1 V )

2
     

 
n t  out put  resi stance i s

given by

r 0 =
D DS

1
I V 

...(1)

D

DS

I
V



 =  2
GS' V V

2


  tk n ...(2)

r 0 =
 2D DS

G

1 1
I / V V V

L


   s t

d k n

For  I deal  cases

I D =  2
G' V V

L
   

 
s tk n

DS

ID
0

V





r  = 

18. Consi der  op t i on  A: I n which al l  the pols lie on the left
of j axis which sat isfy casual  stable LT1 system.

Opt i on  B: For a stable casual  system, there are no
restr ict ion for  the posi t ion of zeroes on s plane.

Opt i on  C: text  t rue.

Opt ion D: Roots of character istic equat ion are all  closed
loop poles and they al l l ine on the left  side of the j axis.

19. | A|  = 3[60– 49] –  5 [25 –  14] + 2 [35 –  24] = 0

| A|  = a1  a2  a3 = 0

which, impl ies ei ther of the above eigen values equal  to
zero. I t  may be one or two negat ive eigen values.

20. 4 3 2
4 3 2 1 0( )f n a x a x a x a x a    

I f complex roots are in even no. (in pair) then the real
roots wi l l  also be even.

 opt ion (c) is wrong.

from the equat ion,

Product of roots =  0

4

0
a

a




As no. of roots = 4

Products of 4 nos . < 0

 ei ther 1 or 3 nos < 0.

 B is

Product of roots:
* *

1 1 2 2Z Z ,Z Z 0
2 2

1 2Z Z 0  which is not  possible

21. H (s) =
1
s V( )s Y( )s1

sh(t) = u(t)

( )u t  = input

output = u (t)  h (t) = u (t)  u (t) = r  (t) =  u t

22. Taking Laplace t ransformat ion of the ci rcui t ,

+

–

V(S)1 V(S)2

10 × 103

1
100 × 10 × S

–.6

+

–

By applying vol tage devider rule:

V2 (s) =

4
3

14 4
3

1010 10
V ( )

10 1010 10

 


  

s s

s s

2

1

V ( )
V ( )

s
s  =

1
1 1

2 21

ss
s

s

 




23. Zi = (4 + j  3) 

ZL  =
2 24 3   = 5 

24. The reflect ion co-efficient  is – 20log = 20dB

 log = – 1dB;          = 10– 1   = 0.1

Relat ion between and VSWR is

S = 
1 1 0.1 1.1

1.22
1 1 0.1 0.9
    

  
    

25. g(t) =
2te

h(t) = g(–  t) = 
2( )  te  = 

2te

                                                                  As we know

F [r (t)] = F [h(t)  g (t)]   
2 2 t fe e

= H( ) ( )s G s

= 2 2 f fe e

=
22 fe

26. Given:
U &  V be two independent  &  i dent ical , di st r i buted
random var iable

U &  V are I.I.D

U   ~   N    (0, /  )1
4

Notation to identicat 
probability density function 

Variance

Mean
Sign of gaussian  distribution

random variable

 V N 0,1 / 9 .

To f i nd : P (3V > 2U)

Solut i on: Rearrange the problem

V O U O
P

1 / 3 1 / 2
             
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Let denote

   

 

1 1
3 3

2
21

3
1 1

9 9

1
2

V 1E X E E V O
V OX | V | 1E 1 1 E E | V |
U OY 19

9
1.

  
    

             
  



then X &  Y become

X ~ N (0, 1).
normal ised distr ibut ion (Gaussian)

Y ~ N (0, 1)
normal ised Gaussian dist r ibuted.
You can see clear l y. H ow they became normal i sed
distr ibut ion, as we know that  normal ised distr ibut ion
has zero-mean &  var iance ‘1’.

U 1
E E E U 01 1

2 2
y

 
          
 

2
2 2U 1 1

E E E U 4 1.1 1 4
4 4

y
 

            
 

Quest ion reduce to:
P (X > Y) = P (X –  Y > O)

As let , Z = X –  Y, i t  is just  l inear combinat ion e random
variable which is gaussion distr ibut ion wi th mean –  O
&  var iance –  1.
 their  L inear combinat ion is also gaussian = P (Z > O)
Not e: By using central  l imi t  theorm, note here mean

wi l l  be E 0Z     as mean remain same &  var iance

become ‘n’ t imes of resul t ing random var iable, so figure
wi l l  became

0 z
+ ‘o’ mean

fz(z)

27. Given: A : m  n matr ix

B : n  m matr ix

det (I m + AB) = det  (I n + BA)

I K : K   K  ident i fy matr ix

To find:

 

2 1 1 1
1 2 1 1

det det(M)
1 1 2 1
1 1 1 2

 
 
  
 
 
 

 say

Analysi s: We wi l l  break matr ix m to match (I m + AB)

Plan:
1. As per analysis part  we wi l l  break matr ix m into

sum of I m and AB

2. Then use det (I m + AB) = det  (I m + BA)

Car r y ing ou t  plan :

2 1 1 1 1 0 0 0 1 1 1 1
1 2 1 1 0 1 0 0 1 1 1 1
1 1 2 1 0 0 1 0 1 1 1 1
1 1 1 2 0 0 0 1 1 1 1 1

     
     
      
     
     
     

 ...(1)

Now we wi l l  break second matr ix in RHS of above as
fol lows

4 4

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1



 
 
 
 
 
 

 = 
 1 4

4 1

1
1

1 1 1 1
1
1





 
 
 
 
 
 

 ...(2)

Using (2) into (1), we get

 4

2 1 1 1 1
1 2 1 1 1

I 1 1 1 1
1 1 2 1 1
1 1 1 2 1

   
   
    
   
   
   

...(3)

Let  1 4

4 1

1
1

A  and B 1 1 1 1
1
1





 
 
  
 
 
 

 4 4 1 1 4

2 1 1 1
1 2 1 1 4

I A B
1 1 2 1 1
1 1 1 2

m
n 

 
      
  
 
 

But we are given that  det  (I m + AB) = det  (I n + BA)

 4 4 1 1 4det(I A B )   =  1

1
1

det I 1 1 1 1
1
1

  
  
    
     

= det (1 + 4) { I 1 = 1}

= det (5)

= 5 { determinant of a

scalar is the same scalar}

28. Given: Vs
 = 10053.13V

~VS I1 j40 I2

3 j4
+ –VL1

j6 5

10VL1

I2

R = 10L +
–

+
–

To find: Thevenin’s vol tage across Load resistonce

Solut i on

* For Vth
  open i t .

~VS I1 j40 I2

3 j4
+ –VL1

j6 5

10VL1

I2

R = 10L +
–

+
–

open this
terminal 
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* Opening, then I 2 = 0

* When I 2 = 0, then j40I 2 = 0 {voltage source will short circuit)

 Circui t  became

~VS

3 j4

j6 5

10VL1
+
–I1

I = 02 VTH

 VL1
+ –

   1
VI

3 4



s

j      L1
VV 4

3 4
 


sj

j

* VTH = 10VL1 because no-current  flowing through circui t .

VTH = 10 4 V
3 4
 


sj
j

 = 
40 V
3 4

sj
j

From rectangular domain to polar domain.

=
40 90º 100 53 13º
5 53 13

 


                           THV 800 90º

29. Given:

Open loop t ransfer funct ion of a dc motor as

( )
V ( )a

w s
s  =

10
1 10 s

10
1 + 10sKa

+
–

w s( )V (S)aR(S)

Topic : P control ler  wi th uni ty feed back

For m ula: For fi rst  order system loop transfer funct ion

is
C( ) K
R( ) 1 T




s
s s

comparing with
( ) 10

V ( ) 1 10


a

w s
s s  Topen loop=10

Now for closed loop overal l  t ransfer funct ion is given by

( )
R( )
w s

s
 =

10K
1 10

101 K
1 10

 
  
    

a

a

s

s

= K 10 10K
1 10 K 10 10 (10K 1)


   

a a

a as s
Dividing numerator and denominator by 10K a + 1

Now ( )
R( )
w s

s
 =

10K
10K 1

101
10K 1


 

   

a

a

a

s

So Tclosed loop =
10

10K 1a

 (By comparing from formula)

In Question given that t ime constant of closed loop system

is 
1

100  t imes of time constant of open loop system

so closed loop openloop
10 1 110 T T

10K 1 100 100
     a

10 K a + 1 = 100

10 K a = 99

K a = 9.9  10

 K 10a  approximate value

30. I s = I z + I L
IS

100
Iz

IL

V = 5V2
10V

I s –  I z = I L

Two extreme condi t ion:

  I f I z
 (min),then I L (max)

  I f I z
 (max)then I L (min) = 0

I z
 (max) = I s = 

10 5
10


 = 50 mA

I z
 (min) = I s –  I L  (max)

I L (max) = I s –  I z (min) = I s
 –  I z = (50 –  10) = 40mA

RL (min) =
L

V 5
K 125

I (max) 40
  

Pz = Vz  I z (max) = 5  50 mA = 250 mw

31. 1st  case :
Vwx1 = 100 V

So, Vyz1 =
2

1
1

M V 1.25 100 125V
M

  wx

 Vyz1 = Vyz1  x = 125  0.8 = 100 v.

 Vyz1/Vwx1 =
100

.
100

2nd case:
Vyz2 = 100 V

 Vyt2
 =

100 100 125
0.8

 


v

Now, Vwx2 =
11

2
2

M 1V 125 100
M 1.25

  y z v

 Vwx2/Vyz2 =
100
100

32. Let the effect ive Q factor is q1 then i t  can be wri t ten
using inductance and resistance of equivalent  ci rcui t .

q = L
Re
 


eq
q

 = 1 2

1 2

(L L )
R R

 


Now we subst i tute the value of L 1 and L 2  in terms of q1

and q2

 q = 1 1 2 2R R     

q q
 =    1 1 2 2 1 2R R R R q q

33. As h(t) =(t –  1) + (t –  3)

r (t) = h(t )  u(t)
2

1r(t)

1 2

= [(t –  1) +  (t –  3)]  u(t)

= u (t –  1) + u (t –  3)

34. I D = 2
T

µ cos (V V )
2 L

as
w

as VB = Vas

 DI ID
V V
 


 as as

 = T
µ cos 2(V V )
2 L

 as
w

=  T
Wµcos V V
L

as

= 6 640 10 (2 1) 40 10    

 B

D

V
I

d = 6

V 1 25K
I 40 10


 

 
as

D
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35. wL = 1 1
CR


 eq

wL =  6

1
1 10 10 10  k k

2fL = 6 3

1
1 10 20 10  

fL = 6 3

1
2 1 10 10  

 ~  8

36. Since n(t) can be wri t ten in funct i on of t using step
funct ion x(t) = 4 (t) = 4 (t –  L )

we need to x (s) laplace t ransform x(t)

x(s) =
21 1  se

s s


2 ( )

L
( )

d y t
d t

 
    = s2Y(s)


2 ( )

L 6
d y t dy

s y x
dt dt

 
   

 
 s2y(s) + ssy(s) + 6y(s) = x(s)

 y(s) = 2
( )
5 6 

x s
s s  = 

21
( 2)( 3)


 

se
s s s

37. Given:
 A l inear constant coefficient , fi rst

order di fferent ial  equat ion of y(t)
 forcing funct ion –  x(t)
 ini t ial  condi t ion : y(0)
 y(t) > 0
Fi nd ou t :
– 2y(t), by changing the value of x(t) and y(0)
Analysi s:
Lets the di fferent ial  equat ion is

dy
py

dt
 = x(t)

 y(t) = funct ion of x(t) and y(0) = f(x(t), y(0))
Let  find the relat ion between y(t) and x(t)
define integrat ing factor IF.

I .F. = 
Pdt

e

Then y(t) =    1 I.F. 0
I.F.

 x t dt y

I .F. is independent of n(t) and y(0)
So for find – 2y(t)

– 2y(t ) =      1
2 I.F. 2 0

I.F.
n t dt y  

– 2y(t ) =    1
2 I.F. 2 0

I.F.
n t dt y        

So for get  – 2y(t), change the n(t) by – 2x(t), and y(0) wi th
– 2y(0)

38. Given:
Two random var iables (R.V.) U and V; I dent i cal l y
distr ibuted.
M ean:
E (U) = 0   and   E(V) = 0
Cumulat ive distr ibut ion funct ion (CDF):

FU (x) = F(x)
F2V (x) = G (x)

To f i nd : F(x) –  G(x) and (F(x) –  G(x)) x
Analysi s:
I dent i cal l y di st r i bu ted R.V. U and V means thei r
probabil i ty densi ty funct ion(pol) wil l  be some. And CDF
is the integration of polf. So their CDF will also be some
Hence FU(x) = FV(x)
Plan:
1. First  find F(x) –  G(x); Then check i ts posi t ivi ty or

negat ivi ty.
2. Secondly find (F(x) –  G(x))x; Then check i ts posi t ivi ty

or negat ivi ty.
Car r y ing ou t  plan :
We know that  FU(x) = F(x) = Pr  (U  x) ...(1)
and F2V = G(x) = Pr (2V  x) ...(2)
Now, consider  FV(x) –  F2V(x) {From (1) and (2)}

= F(x) –  G(x) {From (1) and (2)}
= Pr (U  x) –  Pr (2V  x)

{From (1) and (2)}

Now, P(2V  x) = P V
2
x   

...(3)

Use this resul t  into above expression

 F(x) –  G(x) = Pr (U  x) –  P V
2

  
 

xr ....(4)

We know that Pr (U  x) = FU(x) ...(5)

and P V
2

  
 

xr  = VF
2
x 

  
...(6)

From analysis sect ion we have FU(x) = FV(x) ...(7)

From (6) and (7) VF
2
x 

  
 = UF

2
x 

  
...(8)

Using (5) and (6) into (4)

F(x) –  G(x) = Fu( x) –  F
2

 
 
 

v
x

....(9)

From (8) and (9), we have

 F(x) –  G(x) = FU(x) –  UF
2
x 

  
Using (1) into above

 F(x) –  G(x) = F(x) –  F
2
x 

  
...(10)

Property of CDF: CDF is a non-decreasing function.
Case 1: x is +ve (x  0)

 x  
2
x

 F(x)  F
2
x 

  
{ Non-decreasing funct ion}

 F(x) – F
2
x 

  
 0

So from (10)    F G 0x x  ...(11)

Case 2: x is – ve (x  0)

 x  
2
x

 F(x)  F
2
x 

  
F(x) –  F

2
x 

  
 0

{ Non-Negat ive funct ion}

So from (10)    F G 0 x x ...(12)
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So from case 1 and case 2, resul t  our answer depends
on posi t ivi ty and negat ivi ty of x. So for x  0 our answer
is opt ion (B); But for  x  0 our answer is opt ion (A). But
not always (A) and (B) so we reject  these two opt ions.

Now we have to find some compact form for our answer
which wi l l  be t rue for any value of x. i .e. for  posi t ive and
negat ive x.

Case 3: x  0

From (11) F(x) –  G(x)  0

Mult iply by x, we get

(F( ) G( )) 0 x x x ...(13)
Case 4: x  0
From (12) F(x) –  G(x)  0
Mult iply by x, we get

   F G 0x x x  ...(14)

So from (13) and (14) we have

    F G 0 for all x x x x 

               Option (D) is correct answer.

Ex am pl e: A Gaussion random var iable wi th mean
ZERO has fol lowing probabi l i ty densi ty funct ion (pel f)

F( )
G( )

  2 2/ 21
2

xF x e 
1

2

x

x

x
x

The CDF wi l l  be (approximately)

F ( )x x
1

G( )x { a non-decreasing function}

x

   F
x

k xx f x dx


 

Conclusi on :

The important  point  to remember in quest ion is that
“CDF funct ion  is a non-decreasing funct ion.”

39. Given:
DFT [ a b c d] = [] ...(1)

   

a b c d
d a b c

p q r s a b c d
c d a b
b c d a

 
 
 
 
 
 

...(2)

To find:

DFT [p q r  s]?

Analysi s: We know that

DFT [x1 (n)  x2 (n)] = x1 (K) x2
 (K) ...(3)

where  represent ci rcular convolut ion

and x1 (k) = DFT [x1
 (n)] ...(4)

x2
 (k) = DFT [x2 (n)] ...(5)

we know that  ci r cular convolut ion can be found by
“MATRIX METHOD”

M ATRI X M ETH OD: Let  two sequences

   T
1 1 1( ) (0), ,(1),.... (N) a colum vectorx n x x x

   T
2 2 2 2( ) (0), (1),...... (N) a colum vectorx n x x x

Design a matr ix say by using sequence x2 (n)

2 2 2 2

2 2 2

2 2

2

2

2 2 2 2

2 2 2 2

(0) (N) (N 1) .... (1)
(1) (0) (N) .
. (1) (0) .
. . (1) .
. . . .

M
. . . . .
. . . . .
. . . (N 1)

(N 1) (N 2) (N 3) (N)
(N) (N 1) (N 2) ........ (0)

x x x x
x x x

x x
x

x
x x x x

x x x x

 
 
 
 
 
 
 
 
 
 
 
 
    
   

 ...(6)

Now circular convolut ion is given by
x1(n) *  x2 (n) = M  x1 (n) ...(7)

Plan:
1. Design matr ix M by using vactor [a b c d]
2. Find ci rcular convolut ion using equat ion 7
Car r y ing our  plan :
Using vector [a b c d] design matr ix M

M

a d c b
b a d c
c b a d
d c b a

 
 
 
 
 
 

Now circular convolut ion of [a b c d] wi th i t  sel f.

   T T

   
   
    
   
   
   

a d c b a
b a d c b

a b c d a b c d
c b a d c
d c b a d

Take transpose on both sides

   
   
   
   
   
   

a a
b b
c c
d d

 =  

a d c b
b a d c

a b c d
c b a d
d c b a

 
 
 
 
 
 

...(8)

from 8 and 2, we get

 p q r s  =

   
   
   
   
   
   

a a
b b
c c
d d

Take DFT both sides

DFT [p q r  s] = DFT

    
    
                 

a a
b b
c c
d d

= DFT [a b c d]  DFT [a b c d] = [] []

   
          

2 2 2 2 Element wise
DFT

 multiplication
p q r s

...(9)

 Option (A) is the correct answer

Conclusi on :
The important  point  to be noted is that  sequences can
be wri t ten as vectors. So vector  and sequences were
same thing.
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40.
1

S
–1

S
–1

–4

– 2

V(S) V(S)

Forward path =

P1 = S– 1, S– 1 = S– 2    1 = 1

P2 = S– 1 2 = 1

Loop =

L 1 = – 4S– 1

L 2 = – 2S– 1 S– 1 = –  2S– 2

L 3 = – 2S– 1

L 4 = – 4

T(S) =
2 1

1 2 –1

S S
1 4 2S 2S 4S

 

 


   

=
1 2

1 2

S S
S 6S 2S

 

 


 

 = 2
1

5S 6S 2


 
S

41. 1K 1k
– 2V

1 + 15

– 15V
1

–

+

1k

+1V
1 k 1 k

–

+

2

+ 15V

– 15V

Vout

V out = 
1 1 1

1 1 2 1
1 1 1

v v
                     

  
Gain of Gain Gain of

non inverty of non inverty
amp (1) inverty amp (2)

amp (1)

= [1  2 + 2]  2 v = 8v

42. VCC

X
Z

X

Y

.z x y

43.  ‘D’ 0 for  al l  +

1cm
X

Y
W

Z

1K

  

~
X

W

Z

1KY

10
00

 s
in

 
t

Not e:
 Al l  diode conducts only done negat ive hal f.

 XW is at  symmetr ical  point  so vol tage across XW
is zero for  al l  t ime.

44. Given values:
Capaci tance Value Vol tage  Breakdown

C1 10µF 10V

C2 5µF 5V

C3 2µF 2V.

Gi ven ci r cui t :

C1

C2 C3

A B

To f i nd :
Max. safe vol tage in vol ts that  can be appl ied across the
combinat ion and Corresponding total  charge is µC.

Dev isi ng a plan :
(a) We wi l l  fi rst  calculate equivalent  capaci tance of

given figure.

(b) By cal culat ing capaci tance, we can check  which
answer can be the solut ion, i t  reduce your effor t  in
solving problem.

(c) Then apply the remaining answer for  remaining
opt ions.

Solv ing:
Equivalent  capaci tance, as C2 &  C3 are in ser ies and we
know that  when capaci tance are in ser ies equivalent

capaci tance = 
2 3

2 3

C C
C C

&  when two capaci tor are in paral lel then their  addi tion

= 2 3
1

2 3

C C
C

C C




* C = 2 3
1

2 3

C C
C

C C



= 5µF 2µF10µF+ .

5µF 2µF



= 11.4285µF

Now check the opt ion by using formula

CV = 
(a) 2.8  11.4285 = 32 C  36 C (opt ion (a) is wrong)

hence ‘c’ opt ion can be r ight

Now when 7V

(b) 7V  11.4285 µF = 80µc  119µC { B is

hence ‘d’ option is right .

only ‘c’ &  ‘d’ are left .

 Now apply 7V fi rst  in given ci rcui t ,

when vol tage across AB is 7V then C1 can handle i t
broz max breakdown vol tage across is 10Y.

and across 
A B

7V

C2 C3

(V )2 (V )3

 as they are in

ser ies so charge across  them wi l l  be same.
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Q2 = Q3

C2V2 = C3 V3

C2V2 = C3 V3 [V2 + V3 = 7V]

C2V2 = C3 (7 –  V2)

C2V2 = 7C3  –  C3V2

V2 =
3

2 3

7C
C C

V2 =  2

7 2
2V V 2V

2 5


 


and V3 = 7 –  V2 = 7 –  2

3V 5V

As when we take ‘7V’ then for that  V2 = 2V &  V3 = 5V,
but max vol tage across V3 can be 2V [because above
which i t  breakdown].

as 3V 2V

But, when we take 7V then V3 have to be 5V which is
not possible hence ‘d’ is also wrong.

   Only opt ion left  is ‘c’

But, I  wi l l  show that  i t  is also r ight .

When VAB = 2. V
C2 C3

C1

A B

vol tage across C1 = 2.8 V     [possible as breakdown

                  vol tage is 10 V].

V2 =
3

2 3

C 2.8
C C




2V 8V   [possible as breakdown vol tage across

                    C2 is 5V)]

V3 =
2

2 3

C
2.8

C C
 

  

= 2 V [possible as breakdown vol tage
across C3 is 2V]

hence opt ion ‘D’ is correct

*Ver i f i cat i on : As I  al ready showed that  only ‘s’ is t rue
no one else.

Con cl usi on : voltage across method capacitance  i s

not  same as voltage across method resistance.  For
determine vol tage across resistance we just  do as we
want to determine across R1 &  R2

A BR1 R2

VAB

 1

1
ABR

1 2

R
V V

R R




But in capaci tor

A B
VAB

C1 C2

 1

1
ABC

1 2

C
V V

C C




So, don’t apply resistance voltage method in to capaci tor
one, i f you do that  then you wil l  obtain ‘D’ as answer, but
which is wrong.

 45.                s1   s0

A
15 

A
14 

A
13 

A
12 

A
11 

A
10 

A
9 

A
8 

A
7 

A
6 

A
5 

A
4 

A
3 

A
2 

A
1 
 A

0
  

0 0 0 0 1 0           RAM 1 
0 0 0 1 1 0           RAM 2 
0 0 1 0 1 0           RAM 3 
0 0 1 1 1 0           RAM 4 
 RAM1 – 0800H– 0BFF  H

RAM2 – 1800H– 1BFF  H
RAM3 – 2800H –  23FF H
RAM4 – 3800H– 3BFF  H

Let’s plan to solve problem
47. U X V are two independent and ident ical ly distr ibut ion

random var iable

1
2 1

2

– 1 6 1

so pu(u) =
1 1( 1) ( 1)
2 2
    u u

simi lar l y pv(v) =       
1 1

( 1) ( 1)
2 2

Z = (U + V)

Pz(z) = Pu(u)  Pv(u)

=  
1 1 1( 2) ( ) ( 2)
4 2 4
      z z z

So entropy H(z) = H (U + V)

= P1log  + P2log 
2

1
P

+ P3
3

1
4

P

=  2 2
1 1 1log 4 log 2 log 4
4 2 4

 

= 1 1 1 3
2 2 2 2
  

VB

IC = 1mA

VCC = 3V

RE = 500 

60 k R 

RE = 500 

R2 
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As IC = I E

since B 
IB = 0
VB = VBE + RE I E = VBE + RE I C

VB = .7 + 1  10– 3  500 = 1.2

VB = 1.2V  = 2 2

1 2 2

R R= 3V
R + R 60 + R


k

1.2 (60 + R2) = 3R2

R2 =
1.2 60

40
1.8

k




48.

–1 0 1 2

0.5

4

Pdt of review bit 1
Pdt of review bit 0

y = – x + 1 ...(i )

y = 
.5
2

x

y = 
4
x

...(i i )

Solving (i ) and (i i )

1
4
x

x         
51 1

4 4
  

x x
      x = 

4
5


1
5

y 

So optimum rat io to achieve minimum bit rate (BER) 
4
5

49.
y =  + 1x y =     x1

4

– 54
n

1
4

Bit  error rate =  
1 1

1
2 4
   = 

1
8

50– 51

210V

1s
5

+

–
VS 2A

1

Vx

 Applying KCK at  mode (Vx)

2 –  I S –  
10 10
2 1
 =  0

 I S = – 5 –  10 + 2 = – 13

 Current through 1 = 
10
1

 = 10 A

  Vs –  5  2 –  10V = 0
V s = 20V

50. (C) Current through 1 = 10A]
51. (D) [I s = – 13A, Vs = 20]
52. Given:

Electr ic field vectors of a monochromat ic plane wave.

Hr
r

r = 1.01

x

r = 4.52
19.2º

t Kt

Et

Ht
Z

Er

i
KrK

Hi

Ei

i

 = 600 µm

K 0 = 42
10

3
 
 


 rad/mt

Topi c:
Plane wave propagat ion (Electro magnet ics)

For mula:

Snel l ’s law, 1 2E sin E sini tr r   

Solut i on:
To find the angle of incidence use snel l ’s law.

1E sin ir  = 2E sin tr 

 1.0 sin i = 4.5sin19.2
 i  = 44.3  45, is the desired incidence angle.

To find the incidence Electr ic fi led vector, we need to
find the propagat ion constant fi rst .

We can resolve K i
 into two components as shown in the

figure.

Ki

i

K  = KO sin x i

K  = KO cos z i

Kx = KO sin i  ; K w = KO cos Qi

 
KO

2


KO
2



Now the phase term can be given by

 x zj x ze  
= 

2 2cos sini ij x z

e
          = 

 
410

3 2
j x z

e


 
...(1)

The components consi tut ing the ampl i tude part  of E i
are

i

Ei

x

– z
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Ei o = ˆˆE Exax zaz  = E0 cosi 0 ˆˆ E sin iax az 

=  0E ˆ ˆ
2 x za a v/m ...(2)

Therefore, the expression for Ei  can be obtained from
(1) and (2) equat ions

E i =    
410

0 3 2E ˆ ˆ
2

j x z

x za a e


 
 v/mt

53. Given:
Electr ic field vectors of a monochromat ic plane wave.

Ei Er

Kr
Ki

Kt
Et

E = 1.0r

E = 4.5r

Z

t

= 19.i

x

 i
r

 = 600 µm

K 0 = 42
10

3
 
 


 rad/m

Topi c:
Plane wave propagat ion (Electromagnet ics)
For mula:
For an obl ique incidence the reflect ion coefficient  is

2 1

2 12 1

2 1 2 1

2 1

µ µcos cos
cos cosT
cos cos µ µcos cos

  
     

    
  

 

t i
t i

t i
t i

Here µ1 = µ2 = µ0 = 4 × 10– 7 H /mt

1 = 0; 2 = 4.5 0

Solut i on:
First  we find the angle of incidnece i  from snel l ’s law
as fol lows

1 sin ir = 2 sin tr

On subst i tut ing the values we get i  45
The reflect ion coefficient  is,

T = 

1 1cos19.2 cos45º
4.5 1 0.231 1

cos19.2 cos45º
4.5 1


 



To find the reflected field vector Er ,we need to find the

propagat ion constant, for  reflected wave in medium.
– z

Kr

+ x

 rK  cos 0 r

k0 sin r

90ºi r   

The phase term wi l l  be

  x zj x ze    = 
2 2

cos sinr rj x z

e
         = 

 
410

3 2
j x z

e
 

...(1)

The ampl i tude term can be obtained by resolving Er

into two components
– z

Ezo
r

Er

Exo– x

E r 0 =  0 0 ˆˆE reflection coefficientx ax Ez az  

=  0 0 ˆˆE sin cos Tr rax E az    

=  00.23E ˆ ˆ
2 x za a v/m ...(2)

Thus the expression for Er  can be obtained form (1)
and (2) as,

Er  =    
410

0 3 2E ˆ ˆ0.23
2

j x z

x za a e


 
 V/m

55. Given:
Using data of previous quest ion
State t ranst i t ion matr ix:

A = 
1 0

1 1
 
  

Fi nd ou t :
eAt, which is given as

L – 1[[SI  –  A] – 1]
Solut i on

SI  –  A = 
1 0 1 0

S
0 1 1 1

   
      

= 
S 1 0

1 S 1
 

   

[SI  –  A] – 1 = 
 

 
 2

S 1 01
1 S 1S 1

 
    

= 

 2

1
0

S 1
1 1

S 1S 1

 
  
 
  

taking Laplace Inverse

L – 1[SI  –  A]– 1 = L – 1

 2

1
0

S 1
1 1

S 1S 1

 
  
 
  

= 

 

1

1 1
2

1L 0
S 1

1 1L L 1
SS 1



 

  
    

             

= 
0t

t t

e
te e



 

 
 
 




