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CHAPTER

Q.1

Q.2

Q.3

Q.4

A control system is represented by y(f) = x(t+ T)
with T> 0. Is the system causal?

(@) Yes (b) No

(c) Notnecessarily (d) None of these

s(1) is step response and h(t) is impulse response
of a system. Its response y(t) for any input u(t) is
given by

S(t - t¢) u(ty)drq Ot

—
o
<
o—~
o—~

d) |h(t-t)u(t)de

o—

Consider the following statements:

Statement 1: The difference between the output
response and the reference signal is called
actuating signal.

Statement 2: If the initial conditions for a system
are inherently zero, it means system is at rest or
no energy stored in any of its parts.

(a) Statement 1iswrong, 2 is correct

(b) Statement 1 is correct, 2 is wrong

(c) Both the statement are correct

(d) Both the statements are wrong

A certain LTI system has input r(t) and output ().
If the input is first passed through a block whose
T.F. is e and then applied to system. The
modified output will be
(@ c(t) ut—1)

() c(t—1) u(t—1)

(b) c(t-1) u(®)
(d) none of these

Q.5

Q.6

Q.7

Q.8

Q.9

Control Systems

Introduction

For the given transfer function what will be the

- 2s5+1)
initial value F(s :(7?
() s(4s+ 3)
1 1
(@) 3 (b) >
2
© 3 (@ 0
The compensator G(s) = w would
(1+5s)
provide gain at high frequency,
(a) 24.08dB (b) 55.45dB
(c) 91.28dB (d) 39.65dB
The final value of the function F(s) = S5
2
S(s“ +5+2)

is equal to

The voltage across an elementin a circuit is given

by Us) = 1 . 1f v(e0) is equal to 4 V then the
S(s+ )
value of \(f) at t = 1 sec is V.

Assertion (A): A linear system gives a bounded

output if the input is bounded.

Reason (R): The roots of the characteristic

equation have all negative real parts and response

due to initial conditions decay to zero as time t

tends to infinity.

(a) Both A and R are true and R is the correct
explanation of A

(b) Both Aand R are true but R is NOT the correct
explanation of A

(c) Alistrue but R is false

(d) Ais false but R is true
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1. (b) 2. (d) 3. (d) 4. (c) 5.

Introduction
1. [
y(t) = x(t+T)

Taking Laplace transform,
Y(s) = X(s)eT
Y(S) _ sT
H(S) = % =€
Taking inverse Laplace transform
h(ty=0(t+T7), T>0
Thus, h(t) #0, t< 0, its an impulse at t = -T.
System is causal if h(t) =0, t< 0.

EN o

3. &)

Error Actuating
signal | signal | | Output
Controller | | Plant |

Reference
signal

Feedback
elements

Feedback
signal

Error signal = Reference — Output

4. @)
R(s) Fe) C(s)
R Ci(s)
© [ o As) |—=

5. JU
By initial value theorem |im f(t) = lim sF(s)
t—0 S—> oo

oo racwsce P

MRDE ERSY
6. d 7. (25 8.

(0.885) 9. (d)

where F(s) is Laplace transform of £(t).

So, Initialvalue = fim 325+
s— e 5(45+ 3)
2(1+1j
_ s 2(1+0
- am 3\ 4(+0)
5 4(1+—J (1+
4s
_ 71
2
| 6. JC
Sinusoidal transfer function is given by
- 16(1+ j30w)
Gljo) = 2T/
(1+ j5w)
Solving, we get
16><jm(,l+30]
, Q)]
Gljo) = S
jw(.—+5]
Jo
At ® — o (high frequency)
16 % l+30
G(j0)y e = 1°° =96
(=)
GainindB = 20 log 96
gain = 39.65dB
29
5
Fs) = ———
(s) s(s® +5+2)
Final value = Iimos F(s)
. 5s 5
= ||m 27=—
s-05(s+s+2) 2

BN ©ss5)

B 1
s+ )
By v(e) = tlimmv(t)= IimOsV(s)
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By final value theorem

IR

1
o

Now, V(s) =

By inverse Laplace transform

V(t) = 4[1 - e = 4[1 - et
V(t=1sec) = 4[1-e 4] =0.885V

EN

Assertion is wrong as it is applicable only for the
BIBO (Bounded Input Bounded Output) stable
system.

Moreover if the system is unbounded then
assertion will be wrong.
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CHAPTER

Q.1

MCQ and NAT Questions

A diode whose terminal characteristics are related
as i, =1,e"'7, where I is the reverse saturation
currentand V;is thermal voltage (V= 25mV), is
biased at 7, = 4 mA. Its dynamic resistance is
(@ 125Q (b) 50 Q

(c) 6.25Q (d) 25Q

In the circuit shown below the input V. has positive
and negative swings. V_is the output.

R
o—MW o
+ +

D

v, v,
- VR -
o} T 0

(@) V=0 fornegative V,

(b) V, = V,for positive V,

(c) V = VyforV, >V,

(d) V, = Vforall V.

In the circuit shown below, if the input voltage V,
is as shown below then the corresponding output
waveform will be

— WV —DF—5—o
100Q V=06V
V. >
() R 2 600Q
‘>
%
+10
0 1 2 |3 _,
—107
Input
+10
(@ O

Q.4

Q.5

Analog Electronics

Basics of Semiconductor Diodes

10

6.57

8.05

(d)

0

In the circuit shown below, the switch was
connected to position 1atf<0and at =0, itis
changed to position 2. Assume that the diode
has zero voltage drop and a storage time t_. For
0 <t<t, Vqis given by (all in Volts)

5V l
5V

VA
+0

N
AAAA

VVVY
B

o

(@ Vy,=-5
(c) 0=sV,<5

(b) V=0
(d) 5<V,<0

For the circuit shown below assuming ideal diode,
the output waveform V, is

V, =10 sinot C) v,

—
(¢)]
<

[

10V +

-10V
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®) _SV* /

5V

5V

RV

-10V

The transfer characteristic of the network shown
below is represented as

D
° K3 o
R
vV, V,
+ 0
Ve
o T o
Yo
Slope = 1
(@) v,
Yo
—Slope = —1
(b) Vi
Yo Slope = -1
Vel )
(© v,
Y
Slope =1
(d) v,
______ VR

oo racwsce P
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Q.7 For an input of V, = 5 sinwt, (assuming ideal
diode), circuit shown below will behave as a

0

I(
I\
0.1 uF

(a) clipper, sine wave clipped at -2V

(b) clamper, sine wave clamped at-2V

(c) clamper, sine wave clamped at zero volt
(d) clipper, sine wave clipped at 2 V

Q.8 The cut-in voltage of diode D shown in figure is
0.65V, while breakdown voltage of the zener diode
is 3 V. Diode is considered to be ideal. The value
of peak output voltage V..

1kQ

10 sinwt <~)

(a) 3Vinthe positive half cycle and 0.65 V in the
negative half cycle.

(b) 3.65 V in the positive half cycle and -5 V in
the negative half cycle.

(c) 3 V in positive half cycle and -5 V in the
negative half cycle

(d) —3.65 V in positive half cycle and 5 V in the
negative half cycle

Q.9 Whatisthe output voltage V, for the circuit shown
below assuming an ideal diode?
1V 2kQ +*5V- Vo
D
3kQ
3V
I
18 18
-——V by —V
@ -2 (0) -
13 13
-——V —V
© —% @ -

Q.10 Consider the below circuit, for V. = V_sin wt, the
output voltage V, for R, — < will be
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VYo

<
NI
1
»)
AAMA
vy
ey
1

.|
|

(a) Zero
() 2V,

Q.11 Consider the circuit shown in the figure below:

1Vo—F—
D1
3Vvo—>}F——+—oV,

D. L
2 Zs5kQ
>

1

o-3V

If diode D, and D, are made up of same material
with the cut-in voltage \/y =0.7V, then the value of
current /is equal to

(@) 0.46 mA (b) 0.99 mA
(c) 0.59mA (d) 1.06 mA
Q.12 Consider the diode circuit shown in the figure

below:

+

D Iy
V,
9V

l 1MQ _l’__

The diode in the circuit is a large high-current
silicon device whose reverse leakage current is
reasonably independent of voltage appearing on
the diode. If V; = 1V at 20° C, then the value of
output voltage at 40°C is equal to V.

Q.13 Consider the circuit shown in the figure below

75V 10V
5 kQ 10 kQ
I D,
10 kQ 10 kQ

If the cut-in voltage of the diode D, is equal to
0.7V, then the value of current flowing through the
diode is equal to mA.

Q.14 A 40V dc supply is connected across the network
comprising of Zener and Silicon diodes as shown.

Analog Electronics

Objective Vol "
T oy Volume: 1 1 7

The regulated voltages V,,,, V;,, and source current

I are
1.5 kQ
Is 6 VA Ze
40V = si Voz
Vor
33VA Ze
]
a) 2.4V, 5.1Vand21.7mA

3V, 6Vand22.7 mA
c) 3.3V,9.3Vand20.5mA
(d) 4V,10Vand 20 mA

Q.15 In the given circuit, D, is an ideal germanium
diode and D, is a silicon diode having its cut-in
voltage as 0.7 V, forward resistance as 20 Q and
reverse saturation current (/) as 10 nA. What are
the values of Iand Vfor this circuit, respectively?

—v—
N

P
D2

(
(b
(

= —= =

_D|_

D;

100 Q

AAAA
\AAAJ

(@) 60mAand0OV
(c) B3mAand 0.7V

(b) 50mA and0V
(d) 44mAand 1.58V

Q.16 Consider the following statements :
A clamper circuit
1. adds/subtracts a dc voltage to/from a
waveform.
2. does not change the shape of the waveform.
3. amplifies the waveform.
Of these statements
(a) 1and?2are correct
(b) 1and3are correct
(c) 2and3are correct
(d) 1,2and3are correct

Q.17 In order to rectify sinusoidal signals of millivolt

range (< 0.6 V)

(a) bridge rectifier using diodes can be employed

(b) full-wave diode rectifier can be used

(c) adiodeisto beinserted in the feedback loop
of an OP-AMP

(d) a diode is to be inserted in the input of an
OP-AMP
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1. (¢ 2. () 3. (d) 4. (a)
9. (a) 10. (¢) 11. (d) 12. 4)
17. (c) 18. (¢) 19. (a) 20. (c)
25. (a) 26. (d) 27. (c) 28. (a)
33. (b) 34. (b) 35. (d) 36. (c)
41. (d) 42. (b) 43. (d) 44. (b)
49. (b) 50. (d) 51. (b) 52. (c)
57. (b) 58. (d) 59. (b) 60. (b)
65. (1.048) 66. (b) 67. (d) 68. (b)
73. (a) 74. (c) 75. (b) 76. (b)
81. (b) 82. (b) 83. (c) 84. (d)
89. (b) 90. (d) 91. (¢) 92. (d)
97. (a) 98. (b) 99. (c) 100. (a)
105. (0.12) 106. (40) 107. (10) 108. (b)

SCIELELLLIE  Basics of Semiconductor Diodes

1. 8

1 _ 9 _Ip
r, oV
r,: dynamic resistance.
Y= Vr =§—6.25§2
I 4
Bl ©
o MW o
+
»C V%
o 0

Considering ideal diode :
for V. < Vp, diode is OFF hence there is no current
through Rand V= V.
For V. > Vp, diode is ON hence
Yo = Vg
(as diode will act as short circuit)

3. &)

ForO<t<1, diodeis ON
100 Q 0.6V

® D

>
> 600 Q
>

AAAA

Analog Electronics

Objective .
IR Volume: |l

127
5. (d) 6. () 7. () 8. (b)
13. (0) 14. (d) 15. (a) 16. (a)
21. (d) 22. (c) 23. (b) 24. (b)
29. (c) 30. (c) 31. (d) 32. (d)
37. (a) 38. (b) 39. (a) 40. ()
45. (d) 46. (b) 47. (a) 48. (d)
53. (d) 54. (b) 55. (a) 56. (a)
61. (c) 62. (c) 63. () 64. (500)
69. (b) 70. () 71. (d) 72. (b)
77. () 78. (d) 79. (a) 80. (d)
85. (c) 86. (C) 87. (b) 88. (a)
93. (b) 94. (o) 95. (b) 96. (c)
101. (b) 102. (@) 103. (&) 104. (c)
109. (c,d) 110. (abcd)111. @bcd)112. (ad)
,_ _V%-06 _10-06

~ 100+600 700

= 0.01343A

. Vo = 600 x0.01343 =8.058 V

For 1 < t< 2, diode is OFF, there will be no current
in the circuit and hence

Vo = 0V
Hence output waveform can be given as shown
below:
8.058 V

— LI L
N

For O < t< t diode will remain ON and hence
Ve+5=0
Vp=-5V
| 5. [C)
ForO<V,< Vg =diodeis OFF = V, =V,
For Vo< V.= diodeisON= V, =5V
Hence output waveform can be as shown below
v,

o

5V

\/u)t

-10V
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6. [0

For V.< V,=Diode is OFF = V=V,

For V.> V, = Diode is ON = V, ~ V,

Hence for a sinusoidal input, output can be shown
as below

AN

N

Hence characteristic can be as shown below

Yo

VeT

-2V

-5V

Hence given circuit acts as a clamper, sine wave
clamped at—-2 V.

[ s [0

For positive half cycle:

1kQ
A

Wi +
e, I |

0.65V
[

AAAA
\AAAJ

1kQ V,

So, V. =365V
In negative half cycle:

1 kQ
MW T +
% ‘:
10V G) E; 1kQ V,
O.C. J

oo racwsce P

MRDE ERSY
[ 2. Q)

- Diode is forward bias (short circuit)

1V 2kQ +*5V- Vo
A I ®
v b d
D
@ 3kQ
T

By applying KVL,
3V+3kQI-5V+2kQI+1V =0

V1
5kQ 5
18

[ 10. )

The given circuit is a voltage doubler. Hence,
V,=2V,

| 11. )
When D, is ON then the value of V, will be
Vp=3-07V=23V
Hence, D, will be OFF.
Thus,The current,

2.3 -(-3)

I= x1073

5.3 _

[ 12. [

D
K1 o +
Iy
VO
gvl 1MQ _T_

Calculating the value of reverse saturation current
(1,,) flowing through the diode at 20°C
We get,

Iy, = % =1uA
The reverse saturation current doubles for every
10° rise in temperature. Hence, the rise in
temperature.

(for Vjy=1V)

AT = (40°-20°)C =20°C

Thus, Iy, = 1012(AT/1O)
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CHAPTER

Q.1

Q.6

MCQ and NAT Questions

“BAD” is the hexadecimal representation of a
binary number. If the number represents only the
magnitude, its decimal equivalent is

(@) 2749 (b) 2989

(c) 1213 (d) 111013

Which of the following is a self-complementary
code?

(a) 8421 code

(c) Pure binary code

(b) Excess 3 code
(d) Gray code

A Gray code is a/an:

(a) Binary weight code

(b) Arithmetic code

(c) Code which exhibits a single bit change
between two successive codes

(d) Alphanumeric code

)
If (211) = (152)g, then the value of base ‘x’ is
(@ 3 (b) 5
(c) 7 (d) 9
The decimal number 4097 is represented in four
forms as shown below. Match List-l (Type of

Representation) with List-1l (Number) and select
the correct answer:

List | List Il
A. Binary 1. 0000 0000 0000 1001
B. BCD 2. 000000000001 0001
C. Octal 3. 0001 0000 0000 0001
D. Hexadecimal 4. 01000000 10010111
Codes:

A B C D
@3 1 2 4
by 2 4 3 1
)3 4 2 1
d2 1 3 4

The range of numbers that can be represented in
two’s complement mode with four binary digits is
(@) —15to +15 (b) —8to +8
(c) —8to+7 (d) —7to+7

Q.7

Q.8

Q.9

Digital Electronics

Number Systems and Codes

(24)4 is expressed in Gray code as which one of
the following?
(a) 11000
(c) 11110

(b) 10100
(d) 11111

The 2's complement representation of =17 is
(@) 101110 (b) 101111
(c) 111110 (d) 110001

A number is expressed as 1023 with radix x. Given
that the number uses all the symbols of the number
system, which of the following is correct?

(a) x =3 and its decimal value is 37

(b) x =2 and its decimal value is 14

(c) x =4 and its decimal value is 15

(d) x =4 and its decimal value is 75

Q.10 Statement 1: The range of unsigned decimal

Q.11

values that can be represented (using binary
system) in a byte is 256.

Statement 2: The range of signed decimal values
that can be represented (by signed binary using
2's complement) in a byte is 256.

(a) Statement 1is TRUE

(b) Statement 2 is TRUE

(c) Statement 1 and Statement 2 both are TRUE
(d) Both are FALSE

Statement 1: 256 different signed decimal values
can be represented in a byte.

Statement 2: In 2's complement system.
11110100,=-12,,

(a) statement 1is TRUE

(b) statement 2 is TRUE

(c) both statements are TRUE

(d) both statements are FALSE

Q.12 For the given Grey code 10110 what will be the

binary equivalent code?
(@) 10110 (b) 11101
(c) 11011 (d) None of these
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Q.13 Which of the following represents seven bit code?

1. ASCII 2. BCD

3. EBCDIC 4. Selectric

Select the correct answer using the codes given
below :

(@) 1and 4 (o) 1and?2

(c) 1tand 3 (d) 2and 3

Q.14 With 2's complement representation, the range of
values that can be represented on the data bus
of an 8 bit microprocessor is given by
(a) —128to +127 (o) 12810 +128
(c) —127to +128 (d) —256to +256

Q.15 The binary number 00001011 when represented
in BCD format, is given by
(a) 00001011 (b) 10111011
(c) 00010001 (d) 10001000

Q.16 Hamming codes are used for error detection and
correction. If the minimum Hamming distance is
m, then the number of errors correctable is
(@) equaltom (b) less than m/2
(c) equalto2m (d) greaterthanm

Q.17 In signed magnitude representation, the binary
equivalent of 22.5625 is (the bit before comma
represents the sign)
(@) 0,10110.1011
(c) 1,10101.1001

(b) 0,10110.1001
(d) 1,10110.1001

Q.18 Assertion (A): A 16-bit data contained in a certain
location of a computer memory can be expressed
in terms of four hexadecimal digits only.

Reason (R): The hexadecimal number system has

a base that is four times the base of binary number

system.

(a) Both A and R are true, and R is the correct
explanation of A.

(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alstrue, but R is false.

(d) Ais false, but R is true.

Q.19 What will be the excess-3 code representation of
the number (64),,?
(a) 01000011
(c) 01000000

(b) 01110011
(d) 10010111

Q.20 The addition of two number (-64),,and (80),, is

@ (-16)49 (b) (16)49
(c) (1100000), (d) (01000000),

oo racwsce P
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Q.21 Giventhatthe largest n-bit binary number requires
d digits in decimal representation. Which one of
the following relations between n and d is
approximately correct?
(@) d=2"

(c) d<nlog,,2

(b) n=24
(d) d>nlog,,2

Q.22 Asigned integer has been stored in a byte using
the 2's complement format. We wish to store the
same integer in a 16 bit word. We should
(a) copy the original byte to the less significant

byte of the word and fill the more significant
byte with zeros.

(b) copy the original byte to the more significant
byte of the word and fill the less significant
byte with zeros.

(c) copy the original byte to the less significant
byte of the word and make each bit of the
more significant byte equal to the most
significant bit of the original byte.

(d) copy the original byte to the less significant
bytes well as the more significant byte of the
word.

Q.23 Consider the following operation
(23), + (21), = (y),
What is the minimum value of ‘y’ that is possible?
@ (17 (b) (2049
(©) (44) (d) (110)y,

Q.24 Consider the following statements:

1. When two unsigned numbers are added, an
overflow is detected from the carry into the
most significant position.

2. Anoverflow does not occur if the two numbers
added are both negative.

3. Ifthe carry into the sign bit position and carry
out of the sign bit position are not equal, an
overflow condition is produced.

Which of the above statement(s) is/are correct?

(@) 1,2and 3 (b) 1only

(c) 2only (d) 3only

Q.25 2’'s complement representation of a 16-bit signed
number is FFFFH. Its magnitude in decimal
representation is
(@ 0 (b) 1
(c) 32767
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1. () 2. (b 3. (o 4.
8. (b 9. (d) 10. (¢) 11.
15. (o) 16. (b) 17. (b) 18.
22. (c) 23. (b) 24. (d) 25.
29. (8) 30. 4 31. (15) 32.

36. (b, d) 37.

Number Systems and Codes
KA o

(b,c,d) 38. (c,d)

Bx 162+ Ax 16" + Dx 160
11 x256+10x 16 + 13
(2989),,

(BAD),

[ 2 [0

Self complementing code:

Excess -3 code, 2421, 3221, 4311, 5211

Itis one that 9's complement in decimal is the 1’s
complement in binary.

El o

A Gray code is a code which exhibits a single bit
change between two successive codes.
(211), = (152)4

(©)

Converting to decimal
2 +x+1=82%x1+8x5+2=106
on solving, x=7,-15/2

5. [0
Binary: 0001 0000 0000 0001
212 1 20 = 4097

BCD: 0100 0000 1001 0111

1 1 ! !
4 0 9 7

Octal: 0000 0000 0001 0001

— 1x8%+1x80

— 4097

Hexadecimal: 0000 0000 0000 1001

=1x16%+1x 16°
= 4097

oo racwsce P

MmMBDE ERSYH

(c) 5. (o) 6. (0 7. (o)
©) 12. () 13. (a) 14, (a)
(c) 19. (d) 20. (d) 21. (d)
(b) 26. (4) 27. (-8) 28. (2
(b, c) 33. (c,d) 34. (a,b,c) 35. (b,c,d)

6. )

Range of signed magnitude and 1’s complement
representation for n-bitis = — (27— 1) to (21~ 1)
for 2's complement : =27 1to (271 - 1)

o
(24), = (10100), = (20),,
Binary 1 0 1 0 0

Gray code 1

KN ©

2's complement of a number = 1's complement + 1
(17),, = 010001

1's complement of (17),, = 101110
1

+

2's complement 101111

| 0. C)
Given (1023),
We know that radix x is always greater than any
number inside it.
Hence, x4
Now by options check x = 4
So, (1023),=1x43+0x 42+ 2x 41 + 3 x 40
=64+0+8+3=(75),,

[ 10. |8
In unsigned, range with n bitis 0 to 2" -1
Here, 1 byte = 8 bit
: 0—28-1
=0-255
for 2's complement — (27 1) to (21 - 1)
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(1. [0

2's complement of (11110100),
= 00001011

00001100 =12

But in 2’s complement representation, MSB is ‘1’
i.e. number is negative.

[ 12. I8

GivenGraycode 1 0 1 1 O

[ardtdld

Binary code willbe 1 1 0 1 1

[ 13. [

Seven bit code : ASCII, selectric
EBCDIC : 8-bit code
BCD : 4-bit code

[ 14. [B)

For 8-bit 2’'s complement : — 128 to 127

[ 15. JG)

Convert binary into decimal
00001011 —28.1+21.1 +20.1 = 11

(11),,= (0001 0001),
[ 16. )

No. of errors correctable in hamming code for m
hamming distance < m/2.

17. K1)

- +22.5625

+ —> 0

- = 1

2| 22

2|11 | o

2| 5 | 1

2|1 2 | 1 22 =(10110),

110
05625 x2 =11250 — 1
0.1250x2 =0.2500 — O
0.2500x2 =05 -0
05x2=1 - 1 v
-~ (1001),

(22.5625) = (10110.1001),

Digital Electronics

199

Objective .
18 G

Hexadecimal, decimal, binary number system has
a base 16, 10, 2 respectively.

[ 19. O
Given, (64),, = (01000000),
To convert into excess 3, first convert into BCD

code.
BCD 6 4
(64),g ——— 0110 0100
Now add (3),, = 0011 into each Nibble.

Excess 3
So, (64);g —— > 0110 0100

+0011 0011
1001 0111

[ 20. [
(80),5 = (128),

(128),, + (-64),, = (64),,
(64),, = (01000 000),
[ 21. )

For n-bit number

d> nlog,,2
For n=1,2,3 d=1
For n=4,56 d=2
For n=7,89 d=3

For n=10,11,12,13 d=4
For any n, d > nlog,, 2 is correct.

EX©
The MSB of the integer in 8 bit format should be
repeated to expand the representation of 2’s

complement form to 16 bit.

EN ©)

For minimum value of ‘y’ the value of ‘x’ should be
minimum
. minimum value of x = 4
o (28),+(21),=(110), = (42 + 4 + 0),, = (20),,
[ 24. )
1. When two unsigned numbers are added, an
overflow is detected from the carry out of most
significant bit. (not into most significant bit)
2. Overflow does not occur if the numbers are of
opposite sign otherwise it may occur.
3. Insigned operation, if carry into sign bit and
carryout of the sign bit are not equal, overflow
occurs else overflow does not occur.
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CHAPTER

Q.1

Q.6

MCQ and NAT Questions

If a function A1) u (1) is shifted to right side by £,
then the function can be expressed as

(@) f(t-1t) u()

(b) (1) u(t-1,)

(c) ft—1ty) ult — 1)

(d) f(t+t) u(t+t)

If a(n) is the response of a linear, time-invariant,
discrete-time system to a unit step input, then
the response of the same system to a unitimpulse
input is

anka]

na(n)
a(n)—a(n-1)
aln+1)-2a(n)+a(n-1)

(@)
(b)
()
(d)
The unitimpulse response of a linear time invariant
system is the unit step function u(f). For t> 0, the
response of the system to an excitation e=a u(t),
a> 0 will be
(@) ae@

(©) a(1-e?)

The unit step response of a system is given by
(1 - e@) u(t), the impulse response is given by
(@) e*u(t) (b) eu(t)

© ~eu(t)

o

(b) (1/a) (1-e2)
(dy 1-eat

(d) ae™u(t)

A function f(t) is an even function, if for all values
of t

(@) (t)=1(-1) (b) f(t) = - A1)

(c) f(t)=~f(t+ T/2) (dy f(y=-f(t+ T/2)
(Tis the time-period of the function)

The function 8(2n) is equal to

Signals and Systems

Basics of Signals and Systems

Q.7 Ifx,(f) = 2sinmt + cos 4ntand
x,(t) = sin 5xnt + 3 sin 13nt, then
x,(f) and x,(1) both are periodic.
() and x,(f) both are not periodic.
(
(

o ©

Xy
C
d

x,(1) is periodic, but x,() is not periodic.

x,(1) is not periodic, but x,(1) is periodic.

)
)
)
)

—_~ —~

Q.8 Energy signals are the signals with
(@ O<E<eo, P=0 (b)) O<E<oo, P=oo
(€) 0<P<oo, E=c0 (d) 0<P<o, E=0

Q.9 Power signals are the signals with
(@ O0<E<e, P=0

(b) O<E<oo, P=oo

() O<P<oo, E=oo

(d) 0<P<o, E=0

Q.10 A signum function is
(a) zero for tgreater than zero
(b) zero of tless than zero
(c) unity for tless than zero
(d) 2u(t)-

Q.11 The average value of the waveform
x(f) = 4 cos 4t— 5 sin 5tis

@ 0 (b) —(%
T

2 20

(c) P (d) .

Q.12 If two signals are given as,

x(t)=el and xa(t)=€
Then which one of the following statements is correct?
(@) Bothx,(f) and x,(t) are periodic
(b) Only x,(f)is periodic
(c) Only x,(f)is periodic
(d) Neither x,(f) nor x,(1) is periodic

[(+7)

Q.18 If a continuous time signal x(t) can take on any
value in the continuous interval (—oo, =), it is called
(a) Deterministic signal (b) Random signal
(c) Analog signal (d) Digital signal
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Q.14 Which of the following statements is/are true?

1. If x(?) is a continuous time periodic signal
with period T, then y(t) = x(2f) will also be
periodic with period 2T.

2. Sum of two continuous time periodic signals
may or may not be periodic.

3. Sum of two discrete time periodic signals
may or may not be periodic.

(@) 2and 3only (b) 1and 3only
(c) 1and2only (d) 2only

Q.15 In the graph shown below, which one of the
following express Wt)?

v(t)

of 41 2 3 4
2t + 6)[u(t-3) + 2u(t— 4)]
—2t-B)[u(t—3) + u(t—4)]
2t + B)[u(t—3) + u(t—4)]
2t-B)[u(t-3) - u(t- 4)]

Q.16 Which one of the following relation is not correct?
(@) A(58(1)=1£0)8()

T f(t)8(t — ) dt = f(1)

a
b
@
d

-~ =

(@) (
(0) (=
() (=
(d) (

=

(c) f(t)*d(t-1)=f(t-1)

f(
Tat

Q.17 Which of the following signals are periodic?

] cos(%n]+sin(%n)
2 oos( )mos( )

3. Even{cos(4nt)ul

4. Even{sin(4mi) (z‘)}
a) 1and4only

c) 1and3only

(o) 1,2and 3 only

(
( (d) 1,3 and 4 only

Q.18 The power in the signal

s(t) = BCOS(ZOTCT - g) +4sin(15xt) is

(b) 41
(d) 82

oo racwsce P

MmMBDE ERSYH

Q.19 Statement (l): The total energy of an energy signal
falls between the limits 0 and eo.

Statement (ll): The average power of an energy

signal is zero.

(a) Both Statement (I) and Statement (Il) are
individually true and Statement (Il) is the
correct explanation of Statement (I)

(b) Both Statement (I) and Statement (Il) are
individually true but Statement (Il) is NOT the
correct explanation of Statement (I)

(c) Statement (1) is true but Statement (ll) is false

(d) Statement (1) is false but Statement (Il) is true

Q.20 The signal x(f) = A cos(wyt + ¢) is

(a) anenergy signal

(o) apower signal
(c) anenergy as well as a power signal
(d) neither an energy nor a power signal

Q.21 Double integration of a unit step function would

lead to
(a) animpulse (b) aparabola
(c) aramp (d) adoublet

1
V2

Then the maximum value of B is

P A5
Q.22 If _J;e SmBB 5(2-t)=

(a) -1 (b) 5
1 1
(c) e} (d) 27

Q.23 For a periodic waveform to be half-wave symmetric,
it must be represented by a function satisfying
(@) fity="Rt+ T/2) (b) f(t)=-At+ T/2)
(€) ft)=1-(-1) (d) A1) = f-1)

Q.24 In the given figure, the effective value of the

waveform is
y
10
0 5 10 f6s)
(a) 5.0 (o) 2.5
) 2.5 (d) /50

Q.25 Consider the sequence

x[n]=[-4-j5 1+j2 4]
T

The conjugate anti-symmetric part of the sequence is



Electrical
POSTAL
282 | Engineering 2027 MRDE ERSY

Q.34 An LTI system has step response (1 — e u(?). The system is
The response of the system for following input (a) unstable (b) stable
x(fyatt=21is , (c) time variant (d) time invariant
(1) Q.37 Consider a continuous time signal
) of ¢ )
1 x(t) = 2cos " d 5—1 - Then for which value
of 't, signal x(f) is zero.
5 1 - (@ t=0 (b)y t=2
(c) t=1 (d)y t=4
Multiple Select Questions (MSQ) Q.38 Consider a discrete-time periodic signal
Q.35 For which of the following function(s) the time An]= 1 0sn<7 with period of N = 10. A
scaling operation will effect its original nature of ‘ ) 0 8 = ”de9 q B ]
the function: unction y[n] is de |Ine as y[n]. =&n]-&n-1],
(&) 8 then the correct options regarding y[n] are
(a) period N=10

(b) u(®)
(c
(d

(b) period N=8
(c) ¥In]=1{1,0,0,0,0,0,0,0,—1,0} for one time period
(d) y{n]=1{1,0,0,0,0,0,—1,0} for one time period

) r(t)

) Arectangular pulse within finite duration.

Q.36 A discrete system with input x[n] and output y[n]
are related by EEEN

1. (¢ 2. (¢) 3. (b) 4. (d) 5. (a) 6. (@ 7. (a) 8. (a) 9. (¢
10. (d) 11. (@ 12. (b) 13. (¢) 14. (d) 15. (d) 16. (d) 17. (c) 18. (a)
19. (b) 20. (b) 21. (b) 22. (b) 23. (b) 24. (d) 25. (a) 26. (a) 27. (c)
28. (@) 29. (80 30. (4 31. (4) 32. (24) 33. (0) 34. (0.232)35. (a,c,d) 36. (b,c)
37. (a,d) 38. (a,c)
Basics of Signals and Systems
1. @) For continuous time system,
: _ d
Since f(tyu(t) = f(t) for t > 0 also we know 5 = —u(t)
u(t—t) =1, for t> t, dt
Here in right side shifting that means ¢, > 0 n (b)
~. by property on shifting right side, Since, for unit impulse, response is unit step i.e.
on transfer function is integrator.
ft) u(t) = shifingRHS by £ ft—to) u(t—15) to 1, t50
v = [etur) ul)=
0, elsewhere
Ea o -
For discrete time system, _ je,af at _ 1(1_9_31)
8(n) = u(n)—u(n-1) 0 a
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a(y) = —ulh)
Impulse response = gt((1 e *u(t))
d

= —u(t)e™)

= 3(1) - 8(t)e ™ + ae e ()
f(2) (1) = 0) &()

. Impulse response = ae™ u(t)

| 5. [

For even function, f(f) = f{—t)
For odd function, f(t) = —f(-t)

[ 6. [8)

Properties :
For continuous system
1

dal) = — (1)
lal
For discrete system
d[an] = [N

(a)

x,(f) = 2sinmt + cos 4nt

I
L
o, = 4T
2
o, = HCH(w,, w,)
= HCF(E 4_n)
7_2n 2n 21t _
W, =«
x,(t) = sin bnt + 3 sin 13t
5t 13n
(1)1 = T, (1)2: T
o, = HFC (5, 13m)
o =7
W, =«

.. Both are periodic.

Kl @

Energy signal: E# o, P=0,
where E is energy and P is average power.

[ o. I8

Power signal : E =, P# oo

Signals and Systems

BN v | 230
[ 10. €I

Signum function is

-1

1, t>0
Su(t)-1 = g
-1 t<O0

ut)=1, t>0
=0, elsewhere

[ 11. [B)

The collective signal is periodic with period
= LCI\/I(E 2—”) =2n

2 5
Average value of a sinusoidal signal =

-
Voo = T[40 vl

17 1t
= ?J(;(w(f) at + T_sz(f) dt

= V. -0

avgy

+ Vavg2

[ 12. [

Only complex exponential are periodic.

t(+1) _ Jjt
xz(t) =€ =e

(because of this term x,(t) is non-periodic)

E ©

If a continuous time signal can take on any value
in the continuous interval (—ee, o) then this signal
is known as analog signal.
[ 14. [
e If x(t) is periodic with time period T, then y(t)
= x(2t) will be periodic with time period T/2.
e  Sum of two discrete time periodic signals is
always periodic.
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v(t) consist 1 Ramp and 1 negative step,
Hence Ramp (1) having slope = 2

So Ramp (1) = 2{r(t-3) -r(t—4)}
step (2) = —2u(t-4)
So, Ul) = 2r(t—3) = 2r(t—4) - 2u(t - 4)
=2(t-3) u(t-3) - 2(t—4)u(t—4) — 2u(t - 4)
=2(t=3) u(t-3) - 2(t-3)u(t - 4)
= (2t-6) {u(t-3) - u(t-4)}
[ 16. [C)
T S(at)dt = —
Since d(at) = i8(1‘)
a|

1. COos Znl+sin| Zn — periodic
3 3 7P

2nx 3

Period = =6
1 1 .
2. COS En + COS §n = non-periodic

3. Even{cos(4nt)u(t)}
cos(4nt) u(t) + cos(—4mt)u(-t)
2

cos4mnt

= Periodic

4. Even{sin(4nt)u(t)}
_ sin(4nt)u(t) + sin(—4mt)u(-t)

2
[ 18. [B)

Given: s(t) = 8003(20m‘—%)+ 4sin(15mt)

= non-periodic

s(t) = 8sin20xt + 4 sin15mt
When both the sinusoidal signal having different
frequency. Then overall power (P) = P, + P,
82 42
P=—+—=40
2 2

[ 19. [0

Energy of any signal is given by

E= ]S‘xz(t)‘dt

and power of a signal is given by

oo racwsce P

MmMBDE ERSYH

T/2 ‘ 2 ‘
P = I|m Hat
—T/2T
For energy signal, Energy is finite
P= lm £
Toe T
= E = O

— All the finite duration and bounded signals are
energy signals.

Hence, statements (1) and (ll) are correct but
statement (I) is not correct explanation of
statement (1).

EN ©
x(f) = Acos (wyt+ Q)

this is periodic signal and according to definition,
all periodic signals are power signal.

2 2
Here, Power = (i) =A—

J2 2
[ 21. [

[utyar = ) Ramp
t

j r(t)dt = p(f) Parabola
t

EN ©

5(2—1) = 8(1-2)
) = 93(5‘)8”%?
= e3(1‘)sin4—Bz_T;
Bras = 5

[ 23. [

For half wave symmetry

f(t) = -f(r%) = A t-1]
[ 24. [0

Effective value = rms value

_ 1 %02 gt -
Here = 610(10) at = /50





