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CHAPTER

Q.1

Q.3

Q.4

MCQ and NAT Questions

The equivalent star impedance of a balanced delta
connected load of value 6 + /9 Q is given by
(@ 9+/6Q (b) 2+/3Q

(c) 18+ /27 Q (d) 6-/9Q

The effective resistance between the terminals A
and Bin the circuit shown in the figure is

R
laf

A network contains only independent current

sources and resistors. If the values of all resistors

are doubled, the values of the node voltages

(@) will become half

(b) willremain unchanged

(c) willbecome double

(d) cannot be determined unless the circuit
configuration and the values of the resistors
are known

The value of A;, A, and Ry of the equivalent ‘T
network for the given © network will be such that

° MWW ° °_IVVV\!_EWAI—°
%E 60 §§ 6Q =R,
-4 ° © ©
R, R, Ry
(@) 2.250Q 15Q 150
(b) 1.5Q 15Q 2250
(c) 2.25Q 15Q 2250
(d) 1.5 2250 150

Network Theory

Circuit Elementand

Q.5

Q.6

Q.7

Energy Sources

For the equivalent figure circuit shown in the given
figure, the values of R,z and . are respectively
A

(@) 5Qand 15Q
(c) 30Q and5Q

(b) 15 Q and 30 Q
(d) 20Q and 35Q

In the circuit of figure. The equivalent impedance
seen across terminals A, Bis Q.

Ao

Bo

If each branch of a delta circuit has impedance
Z/+/3 then, each branch of the equivalent Ycircuit
has impedance.

Z Z
(a) 73 (b) 373
() 337 (d) z/3

The equivalent resistance between terminals
A and B for the circuit shown is:
3R
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R
() 37 @ 2R

Q.9 Consider a delta connection of resistors and its
equivalent star connection as shown below. If all
elements of delta connection are scaled by a factor
of K, K> 0, the elements of the corresponding
star equivalent will be scaled by a factor of

R, Re Rpg
° AW o o— MWW —FMWW—o0
O 0 [ 0
(&) K (b) K
(€) 1K @ VK

Q.10 For the circuit shown, the impedance between
terminals A and Biis:

A
05Q
-3Q —3Q
-3
3Q 134 3Q
2Q 20
B
(@ 9-/3Q (b) 3-/1.5Q
() j1.5Q (d) 0Q

Q.11 Alamp rated at 10 watts, 50 volts is proposed to
be used in 110 volts, system. The wattage and
resistance of the resistor to be connected in series
with the lamp should be
(a) 15 watt, 350 ohms

(b) 10 watts, 250 ohms

(c) 12 watts, 300 ohms

(d) 15 watts, 250 ohms

Q.12 The equivalent resistance of four resistors joined
in parallelis 20 ohms. The currents flowing through
them are 0.6, 0.3, 0.2 and 0.1 amp. The lowest
value resistor is of

oo racwsce P

MmMBDE ERSYH

(a) 240ohms
(c) 80ohms

(b) 120 ohms
(d) 400ohms

Q.13 The incandescent bulbs rated respectively as P,
and P, for operation at a specified mains voltage
are connected in series across the mains as shown
in the below figure. Then the total power supplied
by the mains to the two bulbs are

PF
@ Bip (b) P?+PZ
© (P, +P,) d) JAxF

Q.14 Allresistances in the circuit in figure are of Rohms
each. The switch is initially open. What happens
to the lamp’s intensity when the switch is closed?

220V
I () e
1! P

a

3 %S
< o
b b
(a) increases
(b) decreases
(c) remains the same
(d) answer depends on the value of R
Q.15 A practical current source is usually represented
by
(a) a resistance in series with an ideal current
source.
(b) aresistance in parallel with an ideal current
source.
(c) aresistance in parallel with an ideal voltage
source.

(d) none of these
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Multiple Select Questions (MSQs)
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Q.24 For the circuit shown below :

2Q

AAAA
VVVV

6VCD (j 24V

4Q
AAA

A
\AAAJ

Which of the following is correct?

(a) Power delivered by 24 V source is 72 W.
(b) Power absorbed by 4 Q resistance is 36 W.
(c) Power delivered by 24 V source is O W.

(d) Power delivered by 6 V source is 18 W.

Q.25 For the circuit shown below :

m Circuit Element and Energy Sources

1.
8.

15.
22.

>
:C
> 10
N
<

D a0

X

Which of the following is correct?
(@ i, =-1A (b) i, =-3A
() iy=4A (d) i =3A

(b) 2. (o 3. (o 4,

(©) 9. (b 10. (b) 11.
(b) 16. (o) 17. () 18.
(a) 23. (a) 24. (a,b)  25.

oo racwsce P
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Q.26 A series circuit containing passive elements has

the following current and applied voltage :

V= Asin(mt+£jv i= Bsin(wz‘—z)A
4 6

The circuit elements :
(a) may be resistance and inductance.
b) may beinductance, capacitance and resistance.

(b)
(c) may be resistance.
(d) may be resistance and capacitance.

Q.27 Consider the circuit shown in the figure below :

4.30° A D

2Q

410

BQ -|_

Which of the following statement is correct?

(a) The power supplied by the current source is
14 W.

(b) The average power absorbed by the capacitor
is O W.

(c) The average power absorbed by the 4 Q
resistor is 4 W.

(d) The average power absorbed by the 2 Q
resistor is 11 W.

5 (@) 6 (267) 7 (b)
12.  (d) 13. (@) 14. (o)
19. (d) 20. (d) 21. (o)

26. (a,b) 27.
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'CGIELELULLI  Circuit Element and Energy Sources

1. [

et

»_ZxZ_Z _6+]9
- 3Z 3 3

=2+ /3Q

BN o

El o

Since the network contains only independent
current sources, so changing resistors in the same
proportion the current through each branch will
remain same but node voltages will change in the
same proportion. Hence, doubling all resistors,
node voltages will be doubled.

[ 4. [0)

R- X8 20 _45q
T 4+6+6 16
R, = 61X64=1.5Q
6x6
R, = =2250Q

57 16

[ 5. [Q)

Rafg

Rus= Ra+Rg+

C

Rus= 3+154 212

3+415+05=5Q
9x%x1.5

By}
|

sc= 9+1.5+

=9+15+45=15Q

I
w
©

n Sol.

The above circuit is a Wheatstone bridge circuit,
thus no current will flow through branch XY.

Ao
2Q 4Q
000
X Y =
2Q 4 Q
B
A
2Q 4 Q
2Q 4 Q
B
AO
<>
402 80
<
Bo
X
Z =gl|a=8%4_8 o670
q 12
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an ‘év'@v ‘v%v‘sv
OA
3R E: 3R
Z AAA FYYY
- AL C VWYV ‘L
z, z, . /J‘, : B
3 2R o] 2R
z; VVVY VVVV
2
“ 4R
\AAA
1 4 6 R 3RI2
Z1 = Z1+222+ZS A0 A'A'A'A' oB EAO—MM—OB
4R
7r = VAV MW
2 Zi+ 2y + 2y n m
7y = %% o RR [ AR,
Z1+Zg+23 A Ra+Rb+RC R8+RD+RC
£x£ HB — Ra/:’,c — K[ HaRc J
. B e E - N Eaa
1 4 + 7 N 7 -
NG R.= —2a b
R ¢ R,+R,+R,
Z = K®-RaR, _ KRRy
_ (+/3)? ~ 723 K(R,+Ry,+R,) R,+R,+R,
~ 8Z T 37x3
J3 b
J3 [ 10. fO A
Z
- 2= 05Q
| 3\/§ —H1Q
—-51Q 10
| 8 U
5@ 5Q
AVAVAVAV ] B

Zg=6-N1(6G-)]+05-))
=[25-j/2] + (0.5 )
=(3-/j15Q

I
oy

10

<
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CHAPTER

MCQ and NAT Questions

Q.1

Q.5

A control system is represented by y(t) = 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(1) for any input u(f) is
given by

d t
@ [st-Tu)de
0

(b) |s(t-1)u(r)ar

o—~

()

o—~

_‘[‘S(l‘ —14) U(t4)dry Ot
0

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

o—

When a human being tries to approach an object,
his brain acts as

(a) an error measuring device

(b) acontroller

(c) anactuator

(d) an amplifier

Which one of the following is an example of open
loop system

(a) Washing machine

(b) Respiratory system of animal

(c) Stablisation of air pressure entering into mask
(d) Execution of program by computer

Which is not an example of closed loop system?
(a) Radar tracking system

(b) Electriciron

(c) Missile launching system

(d) Traffic light controller

Q.6

Q.7

Q.8

Q.9

Control Systems

Introduction

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

The Laplace transform at a transportation lag of
2 seconds is given as :

’
@ ——

s+2

(C) 9—25

(b) e
(d) e?ls

A certain LTI system has input r(t) and output c(t).
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(fut—1)

(c) c(t=1) u(t—1)

(b) c(t-1) u(®)
(d) none of these

Let A(s) be the Laplace transform of a signal (1).

K

If F(s)=—————, then lim f(t) is given b
(=) (s+1)(s® +4) o 7t} 1s given by

(a) K/4 (b) zero

(c) infinite (d) undefined

Q.10 For the given transfer function what will be the

_ (2s+1) 5

initial value F(S)_s(4s 3
+

(@)

(©

WIN W=
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16(1+ 305)

Id
(1+55 OV

Q.11 The compensator G(s) =

provide gain at high frequency,
(@) 24.08dB (b) 55.45dB
(c) 91.28dB (d) 39.65dB

5

Q.12 The final value of the function F(s) = ———
S(s% +5+2)

is equal to

Q.13 The voltage across an elementin a circuit is given

by Ws) = 7 If v(eo) is equal to 4 V then the

s(s+o
value of \(f) att = 1sec is V.

m Introduction

1. () 2. (d 3. b 4. (a) 5.
10. () 11. (d)

Introduction
KN o)
y(t) = x(t+T)

Taking Laplace transform,
Y(s) = X(s)esT

Y(S) sT
H(s) = % =€
Taking inverse Laplace transform
h(ty=08(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

12. (2.5)

3. Q)

When a human being tries to approach an object,
his brain acts as a controller because his brain
controls the activity of the human.

Control Systems

13. (0.885) 14. (d)

Objective Vol .
Practice Sets [ttt 1 25

Q.14 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 AandR are true but R is NOT the correct
explanation of A

(c) Ais true but R is false

(d) A is false but R is true

N

Power

Input time Washing/Dryi
- g/Drying
Timer Process

(Preset time)
In the block diagram of a washing machine, input
and output are unrelated, in the above. Thus washing
machine is an example of open loop system.

| 5. [

Since all the system except (d) depend on the
target or output.

Hence, output/target provides feedback to the
system. While traffic light controller does not take
any output consideration.

| 6. JC)

Spraying/ | Output
Discharging —>
Controller

Error Actuating
signal| | signalI | Output
+ | Controller | | Plant |
Reference
signal
Feedback
Feedback elements

signal
Error signal = Reference — Output



Electronics
126 |Engineering

()

Transportation lag = g5

where t,is time delay
Here, t,=2sec
Thus, lag = 28

KN o

R(s) Fe) C(s)
R Ci(s)
(s) & F(s) 1

0. N0
(s+1) (s® +4)
We know by Final value theorem

oo racwsce P

lim f(t) = lim sF(s)
t—oo s—0
= iim —3% __o
s—0 (s+1)(s° +4)
10, JO
By initial value theorem |im f(t) = lim sF(s)
t—0 S— oo
where F(s) is Laplace transform of f(f).
So, Initialvalue = lim 328+
s—w 545+ 3)
2 1+1
_ 5 2 (1+0
- Jm 3) 4(+0
S*°°4(1+—j (1+0)
4s

1. [[C)

Sinusoidal transfer function is given by

-\ _ 16(1+ j30w)
Gljw) = 22 T/
(1+ j5m)
Solving, we get

16x ju)[.1 + 30)
J®

(1
—+5
St

Glw) =

MRDE ERSY
At ® — o (high frequency)

16x[ 1 +30
Gl . = _ 96

=9

Gainin dB = 20log 96

gain = 39.65dB
[ 12. [eB)
5
Fs) = —%———=
s(s“+s+2)
Final value = lim s F(s)
s—0
. 5s 5
= Im ————=-
s-05(s°+s+2) 2

EEY 0.885)

1

S) =
s(s+a)
By v(e) = tlimmv(t)= IimOsV(s)

By final value theorem

V(oo) = 124
o
1
o= —
4
a 1
Now, V(s) = G o)

V(s):l[l— 1 }

oS St+to

V(s):4F— ! }
S S+o

By inverse Laplace transform
v(t) = 4[1 — e ] = 4[1 — g4
v(t=1sec) = 4[1-e 4]
=0.885V

[ 14. )

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

Q.5

Q.6

MCQ and NAT Questions

A conductor carries a current of 4 A and if
magnitude of charge of an electron
e = 1.6 x 1071 Coulomb, then the number of
electrons which flow past the cross-section per
second is

(a) 25x10™
(c) 6.4x10"°

(b) 1.6x 101
(d) 0.4x10™

Long wavelength threshold for Si at room
temperature is
(@ 1.13mm
() 1Tmm

(o) 1.73mm
(d) 1.21 mm

Given that the band gap of cadmium sulphide is
2.5 eV, the maximum photon wavelength, for
electron-hole pair generation will be

(@) 4968 um (b) 496 pm

(c) 4968 A (d) 496 A

Doping of semiconductors is

(@) the process of purifying semiconductor
materials

(b) the process of adding certain impurities to
the semiconductor material

(c) the process of converting a pure
semiconductor material into some form of an
active device like diode, transistor, FET etc.

(d) one of the processes used in the fabrication
of ICs

The conductivity of a semiconductor crystal due

to any current carrier is NOT proportional to

(a) mobility of the carrier

(b) effective density of states in the conduction
band

(c) electronic charge

(d) surface states in the semiconductor

Consider the following statements for an n-type

semiconductor:

1. Donor level ionization decreases with
temperature

Q.7

Q.8

Q.9

Electronic Devices and Circuits

Semiconductor Physics

2. Donor level ionization increases with
temperature.

3. Donor level ionization in independent of
temperature.

4. Donor levelionization increases as Ep, (donor
energy) moves towards the conduction band
at a given temperature.

Which of these statement(s) is/are correct?
(a) 1only (b) 2only
() 2and 4 (d) 3only

Electron mobility and life-time in a semiconductor
at room temperature are respectively 0.36 m?/(V-s)
and 340 ps. The diffusion length is

(@) 3.13mm (b) 1.77 mm

(c) 3.55mm (d) 38.13cm

The ratio of minority to majority diffusion coefficient
Dp/ D, for germanium is approximately

(@ 2 (b) 05

(c) 3 (d) 0.33

The concentration of minority carriers in an extrinsic

semiconductor under equilibrium is

(a) directly proportional to the doping
concentration

(b) inversely proportional to the doping
concentration

(c) directly proportional to the intrinsic
concentration

(d) inversely proportional to the intrinsic
concentration

Q.10 The bonding forces in compound semiconductor,

such as GaAs, arises from

(@) lonic bonding

(b) Metallic bonding

(c) Covalent bonding

(d) Combination of ionic and covalent bonding

Q.11 Mobility u varies as T~ over a temperature range

of 100 to 400° k. For silicon, m = for holes.
(@ 25 (b) 2.7
(c) 166 (d) 2.33
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Q.12

Q.13

Q.14

Q.15

Q.16

The ratio of mobility to the diffusion coefficient in
a S.C. has the unit
(@) V!

(c) V-cm

(b) cm - V1
(d) V-sec

Assertion (A): Gallium arsenide is a direct band

semiconductor having faster switching capabilities

and high temperature operating capabilities.

Reason (R): A substance for which the width of

the forbidden energy region is relatively small is

called a semiconductor.

(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 the correct
explanation of A.

(c) Aistrue but R is false.

(d) Aisfalse but R is true.

The intrinsic carrier concentration of silicon sample
at 300 K is 1.5 x 10'6/m3. If after doping, the
number of majority carriers is 5 x 1029/m3, the
minority carrier density is

(a) 4.50x10'/m?3 (b) 3.33x 10%/m3

(c) 5.00 x 10%%/m3 (d) 3.00 x 1075/m3

Consider the following statements:

Impurity diffusion is used in semiconductor to

control the conductivity. The nature of the impurity

profile should be such that the

1. impurity concentration decreases with
diffusion depth.

2. profile results in an internal electric field.

3. impurity concentration is homogeneous with
no internal electric field.

Which of these statements are correct?

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

() 2and 3 (d) 1and 2

The drift velocity of electrons in silicon varies with

applied electric field in which one of the ways?

(a) It monotonically increases with increasing field

(b) It first increases linearly, then sub linearly
increases and finally attains saturation with
increasing field

(c) It first increases, then decreases showing a
negative differential region, again increases
and finally saturates

(d) The drift velocity remains unchanged with
increase in field

Electronic Devices and Circuits

Objective .
Practice Sets Volume:|

233

Q.17 In degenerately doped r-type semiconductor, the

Fermi level lies in conduction band when

(a) concentration of electrons in the conduction
band exceeds the density of states in the
valence band.

(b) concentration of electrons in the valence band
exceeds the density of states in the
conduction field.

(c) concentration of electrons in the conduction
band exceeds the product of the density of
states in the valence band and conduction
band.

(d) None of the above

Q.18 A Ge sample at room temperature has intrinsic

Q.19 Assertion (A):

carrier concentration n, = 1.5 x 10" cm= and is
uniformly doped with acceptor of 3 x 106 cm=
and donor of 2.5 x 10" ¢cm=3. Then, the minority
charge carrier concentration is

(@ 0.918x10"cm=2 (b) 0.818 x 10"9cm=3
(c) 0.918x 10 cm=2 (d) 0.818x 10'"2cm=3

At low temperature, the

conductivity of a semiconductor increases with

increase in the temperature.

Reason (R): The breaking of the covalent bonds

increases with increase in the temperature,

generating increasing number of electrons and

holes.

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

(b) Both AandRare true but Ris NOT the correct
explanation of A

(c) Aistrue but R is false

(d) Ais false but R is true

Q.20 The electrical resistivity of sodium silicate glass

Q.21

is 10° Qm whereas that of pure silicate glass is
10" Qm. This vast difference of 12 orders of
magnitude is due to which one of the following
reasons?

(a) The loosely-bound sodium ions in the silicate
(b) The impurities in silica

(c) The difference in the crystal structures

(d) The presence of free electrons in the silicate

In an n-type Si sample, the drift velocity of
electrons is 50 m/s. Then the time taken for the
electrons to travel 20 uym distance in the Si sample
is equal to
(@) 0.4pus
(c) 2us

(o) 0.8pus
(d) 4us
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1. (a) 2. (a) 3. (o) 4,
8. (b 9. (b 10. (c) 11.
15. (d) 16. (b) 17. (b) 18.
22. (b) 23. (d) 24. (a) 25.
29. (a) 30. (b) 31. (b) 32.
36. (d) 37. (a) 38. (b) 39.
43. (a) 44. (a) 45. (d) 46.
50. (c) 51. (o) 52. (d) 53.
57. (c) 58. (c) 59. (d) 60.
64. (134) 65. (b,c) 66. (a,b,d) 67.
71. (a,b) 72. (a,c) 73. (b, d) 74.

Semiconductor Physics

I=neClsec
1 4
- — 19
= n= 2 = Texi0® = =2.5x 10"/sec
2 [
1.24
Ag(in pm)
_ 124
- E
for E= 1.1 eV at room temperature
_ 124 =1.127
11 - um
3. [0
N hc _1.242eV-pm A
= E, T o5ey T 0.4968 pm = 4968

(b)

Doping is process of adding impurities to the pure
sc. ltincreases carrier concentration and therefore
increases the conductivity.

5. 8

Conductivity, o= nqu,

u, : mobility of carrier

q: electron charge

n . effective density of states in conduction band

oo racwsce P
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b) 5. (d) 6. (o 7. (b)

b) 12. (9 13. (b) 14. (a)

b) 19. (a) 20. (b) 21. (a)

b) 26. (b) 27. (o) 28. (o)
C) 33. (@ 34. (b) 35. (d)
C) 40. (b) 41. (c) 42. (b)

b) 47. (a) 48. (b) 49. (d)

b) 54. (d) 55. (o) 56. (b)

d) 61. (2252) 62. (052 63. (16.25)
a,c) 68. (b, d) 69. (a,c,d) 70. (b,c)
b, c) 75. (a,c,d) 76. (a,c)

(c)
n Donor energy level is a Er?enragry

discrete energy level and CB I level
is created just below the  |——F—— /
conduction band.

Donor energy level
represents the energy level vB
of all pentavalent atoms
dded to th r Donar level
addedto the pure sc. ionisation

Donor level ionisation increases with temperature.
It also increases if donar energy increases.

Generally, E, = 0.01eVforGe
= 0.05 eV for si
®)
D,

_n
Ly=Dm, &+ =V

D, = u, V,;=036 x 0.025

n

L. =+0.36%0.025x340%x10¢ = 1.77 mm
[ s IO

Since E o constant
s Do

D
For Ge =2

[ 0. [

According to mass action law
np = n?
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CHAPTER

Q.1

Q.2

MCQ and NAT Questions

The voltage across diode at temperature T, is
0.76 V. If temperature is increased by 20°C at
constant current the new voltage across diode is
(@) 0.65V (b) 0.81V

(c) 0.71V (dy 0.7V

A diode whose terminal characteristics are related
as i, =1 e"V7, where I_is the reverse saturation
currentand Vs thermal voltage (V= 25mV), is
biased at 7, = 4 mA. Its dynamic resistance is
(@) 125 Q (b) 50 Q

(c) 6.25Q (d)y 25Q

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

R
o AW o
+
D
v, V,
_ T Vr _
o 0
(a) V=0 fornegative V,
(b) V, = V,for positive V.
(c) V = VpforV, >V,
(d) V, = Vforall V.
—W—DF————o,
100Q  V,=06V
(\/) R, EE 600 Q
+10
0 1 2 3
-10T
Input

Q.5

Analog Circuits

Diode Circuit and Power Supply

The output waveform is

+10

10

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

>
>
>
>
+ O

V, =10 sinot C) v,

10V +
- U
-10V A
S
(b) _SV* ]
(C) 5V
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Q.6

Q.7

5V

RV

10V 7

The transfer characteristic of the network shown
below is represented as

D
o—G o
R
Vv, Vi
+ 0
Vr
o T e}
Yo
Slope =1
(@) v,
Yo
—Slope =1
(b) v,

Yo Slope = -1
vl
(©) v,
Y%
Slope =1
(d) v,
______ VR

For an input of V, = 5 sinwt, (assuming ideal
diode), circuit shown below will behave as a

Analog Circuits

Q.8

Q.9

Objective .
Practice Sets Volume:|

a) clipper, sine wave clipped at-2 V

b) clamper, sine wave clamped at -2V

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

293

o~ o~ o~ o~

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..

AAAA

VVVy +
1kQ -‘V

(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

AAAA
VVVV
N
=~
o)
<

10 sinot <~)

The voltage transfer characteristic as shown in the
figure will relate to a

Yo

1. voltage regulator

2. half-wave rectifier

3. full-wave rectifier

Which of the above is/are correct?
(a) 1only (b) 2only

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

Q.10 What s the output voltage V, for the circuit shown

below assuming an ideal diode?

1V 2 kQ +5V - V,
D
3 kQ
3V
I
18 18
-——V —V
@ - DR
13 13
) -7V @ =V
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Q.11 The correct waveform for output (V) for below (a) Zero (b) V

m
network is (c) 2V, (d) -V,
V.
' Q.13 Consider the circuit shown in the figure below
10V f--- D
]
1Vo—F—
3Vo—}——FoV,
D <
2 = 5 kQ
-10V
o 1
+ -3V
If diode D, and D, are made up of same material
with the cut-in voltage \/Y =0.7V, then the value of
Vi current /is equal to
(a) 0.46 mMA (b) 0.99 mA
(c) 0.59mA (d) 1.06 mA
: Q.14 Consider the diode circuit shown in the figure
°l 43v below:
D
11
t Y 0 +
(a) l I
VO
9V 1MQ )
: | i
The diode in the circuit is a large high-current
(b) t silicon device whose reverse leakage current is
reasonably independent of voltage appearing on
43V the diode. If V,; = 1V at 20° C, then the value of
v output voltage at 40°C is equal to V.
5V
/\ Q.15 Consider the circuit shown in the figure below
(c) \/ t 7.5V 10V
5 kQ 10 kQ
-5V D,
1% 1
+5V
/\ 10 kQ 10 kQ
(d) t
5V If the cut-in voltage of the diode D, is equal to
_ o _ 0.7V, then the value of current flowing through the
Q.12 Consider the below circuit, for V. = V_ sin o, the diode is equal to mA.
output voltage V_ for R, — < will be
c D Q.16 A 700 mW maximum power dissipation diode at
—o—] 25°C has 5 mW/°C de-rating factor. If the forward
voltage drop remains constant at 0.7V, the
+ > H o .
v C) b 3 R, =c Vi maximum forward current at 65°C is
S < (@) 700 mA (b) 714 mA
l () 1A (d) 1 mA
—o
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Q.35 Afull wave rectifier delivers DC power of 50 W to
a load of 200 Q. If the ripple factor is 1%, the AC
ripple voltage across the load is

1

(@) EV (b) 1V

(@ 5V

Multiple Select Questions (MSQs)

Q.36 For the circuit shown below :
[, 033ka

(where E=10V)
Which of the following statement is correct?
(@ I,>1,>1p, (b) Iy <1y, <1,

11

() Ip1=Ipp=—

> (d) I, = 28.18 mA

Q.37 For the network shown below, which of the following
option(s) is/are correct regarding the range of R,
and /, that will result in VHL being maintained at

10V.
1kQ I
o AAAA
+ \AAAJ
R I, ]

V,=50V, V,=10V

L
_ZR
< RL

Lo = 32 MA
°

(@ R,,,=250Q  (b) I, =8mA

(€) R, =125kQ (d) I, =40 mA

1. () 2. (o) 3. (0 4.
8. (b 9. (a) 10. (a) 11.
15. (0) 16. (b) 17. (a) 18.
22. (b) 23. (b) 24. (b) 25,
29. (o) 30. (o) 31. (d) 32.
36. (c.d)  37.(ab.cd) 38. (abcd) 39.

Analog Circuits

Objective .
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Q.38 For the circuit shown below :

297

V- v? v
Assume the circuit parameters are R, = 5kQ,
R,=10kQ, V, =07V, V*=+5Vand V" =-5V
(@) ForV,=0,ig =0.62mA
(b) For V, =4V, ip =0.2mA
(c) ForV, =4V, i, =0.83mA
(d) For V, =4V, iy, =0.63mA

Q.39 For the circuit shown below :

+15V
5kQ
2 R =10ke
D1 =>
Vs ———KF— v,
+ > D >
Vo EE 2 E: R, =5kQ
— 9 <

L

Which of the follovx;ing are correct?

(@) V,=762V (b) V,=6.92V

(©) V,=5V (d) V,=953V

| 1]

) 5. (d) 6. (o) 7. (b
) 12. () 13. (d) 14. (4)
) 19. () 20. (o) 21. (a)
) 26. (d) 27. (o) 28. (a)
) 33. (d) 34. (o) 35. (b)
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1. 8

avp .
a7 - -2.5mV/°C

AV, = 20 x (-2.5mV) = -0.05 V
Vy+ AV, =V, =071V

EN o

1 _p _Ip
r, oV V%
r,: dynamic resistance.
ry= ﬁ=§=6.25§2
I, 4
3 [

o MWW i
R +
V, A
T*™ .
[ 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
Vo = Vg
(as diode will act as short circuit)

[ 4. IC)

ForO0<t<1, diodeis ON

100 Q 06V
oy,

© /D

V,-06 10-0.6
100+600 700
0.01343 A

V, = 600 x 0.01343 = 8.058 V

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

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

>
= 600 Q
>

AAAA

POSTAL
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8.058 V

— LI L
| 5. [

ForO<V,< Vg =diodeis OFF = V, =V,
For Vo< V.= diodeisON= V, =5V
Hence output waveform can be as shown below

Vv,
\ /"
[ 6. I8

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
v,

i

Y
A .
VA

Hence characteristic can be as shown below
VO

5V +

-10V

Vr

5V|--

ot

-2V

-5V

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

For positive half cycle:
1kQ

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

AAAA

So, V.=-5V

[ 10. )

-+ Diode is forward bias (short circuit)

1V 2kQ +5V- Vo
—WW—]
D
@ 3kQ
3vI

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

v .1
5ka 5
18
V= B-8xz = =V

(1. [B)

+0

(o
For positive half cycle of input voltage
D, — OFF
D, — ON

Objective Vol .
Analog Circuits Practice Sets [t 299

[6.6 kQ || 2.2kQ]

ax 22kQ+[6.6kQ|[[2.2kQ] ‘max
0.75
= x10V =
1+0.75 43V

,_ [e6Kkall22ke)
Omax  — i rmax
2 2kQ+[6.6KQII2.2K)]
0.75
= 1+O.75X1OV =43V

Still the polarity of output voltage is in the same
direction. So, net output of the circuit will be a full
rectified wave.

[ 12. |8

The given circuit is a voltage doubler. Hence,

V=2V,
[ 13. JC)
When D, is ON then the value of V, will be
Vp=3-07V=23V
Hence, D, will be OFF.





