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PREFACE

This Electronics Engineering practice book
containing nearly 4000 MCQs focuses
in-depth understanding of subjects which has been
segregated topicwise to disseminate all kind of
exposure to students in terms of quick learning and

deep apt. The topicwise segregation has been done
to align with contemporary competitive examination

B. Singh (Ex. IES)

pattern. Attempt has been made to bring out all kind

of probable competitive questions for the aspirants
preparing for ESE, GATE and PSUs. The content of this book ensures threshold level
of learning and wide range of practice questions which is very much essential to boost
the exam time confidence level and ultimately to succeed in all prestigious engineers’
examinations. It has been ensured from MADE EASY team to have broad coverage of
subjects at chapter level.

While preparing this book utmost care has been taken to cover all the chapters and variety
of concepts which may be asked in the exams. The solutions and answers provided are
upto the closest possible accuracy. The full efforts have been made by MADE EASY Team
to provide error free solutions and explanations.

| have true desire to serve student community by way of providing good sources of study
and quality guidance. | hope, this book will be proved an important tool to succeed in
competitive examinations. Any suggestions from the readers for the improvement of this
book are most welcome.

B. Singh (Ex. IES)
Chairman and Managing Director
MADE EASY Group
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Q.1

Q.2

Q.3

Q.4

1. Basic of Network Analysis

In the network shown below, the effective
resistance faced by the voltage source is

il4

AN

i N

AAAA
\AAAJ

(@ 4 Q
(c) 2Q

(b) 3Q
(d 1Q

In the circuit shown in the figure, if I= 2 A, then
the value of the battery voltage V will be

; 0.5
AVAVAVAV
1 1 <
Ve :§1
(@) 5V (b) 3V
(c) 2V (dy 1V

The input resistance of the circuit shown is

O
10 4Q
2Q 5Q
[
(@ 1Q (b) 3.36 Q
(c) 2.24 Q d) 1.12Q

In a network made up of linear resistors and ideal
voltage sources, values of all resistors are
doubled. Then the voltage across each resistor is
(a) Doubled

(b) Halved

(c) Decreased four times

(d) Notchanged

Network Theory

Q.5

Star connected load is shown in the figure. The
equivalent delta connection has a value of
RinQis

o

Q.6

Q.7

Q.8

Q.9

100
100 10Q R R
p
R
)

o

(@ 10Q (b
(c) 10/3 Q (d

) 30 Q

) 20/3 Q
Kirchhoff’s current law is valid for
(a) DC circuit only

(b) AC circuit only

(c) Both DC and AC circuits

(d) Sinusoidal source only

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

A
R R
(0]
B MWW C
R
(@ R (b) R-1
(c) R/2 (d) 6R/M1

The nodal method of circuit analysis is based on
(a) KVL and Ohm’s law

(b) KCL and Ohm’s law

(c) KCL and KVL

(d) KCL and KVL and Ohm’s law

Twelve 1 Qresistances are used as edge to form
a cube. The resistance between two diagonally
opposite corners of the cube is



2 | Electronics Engineering : MCQs Practice Book MEDE ERSY

(@) §Q b) 1Q Q.14 The value of ‘I’ in the circuit given below is
6
6 3 W AW
(C) —-Q (d) —Q VVVV VVVV
5 2
> > +
Q.10 A delta connected network with its Y-equivalent = 375V EE 200 EE v=3r
is shown in figure. The resistances R,, A, and R, ) 1-
(inohms) are respectively
a
2 (@) -5 A (b) 5A
R (c) 2 A (dy 2A
R, R, Q.15 Consider the electrical network shown below.
h AvAvAvAv B I
300 b ¢
(@ 1.5Q,3Qand9Q 1 >
(b)3Q,9Qand 150Q T sa@®  rE Do
() 9Q,3Qand1.5Q
(d)3Q,1.5Qand9Q

o , What is the value of R so that current I is zero?
Q.11 If each branch of a delta circuit has impedance

a
(@) 2Q (b) 5Q
J3 Z then each branch of equivalent Y-circuit (c) 4 Q (d) 3Q
has gpedance Q.16 The current i in the network given below is
(a) i~ (b) Z 1Q . 2Q
\/§ AAAA ! AAAA
Z \AAAJ \AAAS
) 232 @ 3
G TA S10 303 @)1\’
Q.12 In the circuit shown, what are the values of A, 9
and R, when the current flowing through R,is 1 A
and through R, is 5 A?
(@ 1A (b) 2A
i5°V (c) 3A (d) 0A
30V Q.17 Node voltages V, and V, are as shown in the
circuit below
100 v(i)
AfAVifAV VA ! AVGAV£V2V VB Ai)AVAgVEAV
(@) 20Q,8Q (b) 12Q,5Q L L
©) 8Q 120 (d) 8Q,20Q Tsv 320 320 (Pen
Q.13 Determine the current in the network (Assume
cut-in voltage of Siis 0.7 V and Ge is 0.2 V).
Si Si Si V,and Vg are respectively
—_ 11 8
(@) —Vand-V (b) 6Vand8Vv
Vi 2kQ 2kQ Y, 3 3
10V Ge Ge Ge 2V o4 33
(@) 1.6 mA (b) 1.575mA (©) gv and 35 V  (d) None ofthese

(c) 1.557 mA (d) None of these
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Q.18 The value of V, in the circuit shown in the given

figure is
3V
N )
\AAAl u T
3A D 1Q§E 19%5 v,
(@ 1v (b) 2V
() 3V (d) 4V

Q.19 Consider the following circuit:

20
6Q 6Q
GO
O/ 7
6V
What is the value of the current I in the above
circuit?
(@ 1A (o) 2A
() 3A (d) 4A
Q.20 i, incircuitis
1Q 1Q
AAAA AAAA
\AAAJ i \AAA
1
2A 220 §§ 2Q
(@ 4/5A (b) 6/5A
(c) 2/5A (d) 7/5A
Q.21 Forthe circuit shown in the figure, the current ‘1" is
2R
AVAVAVAV
4R
< AVAVAVAV
<3R 2R
T MW
V@) L AvAvAvAv
S4arR 4R 1A

a
b
@
d

=

indeterminable due to inadequate data
zero

4 A

8A

~

(
(
(
(

= —

Q.22

Q.23

Q.24

Q.25

Equivalent resistance between Xand Yin given
circuit

o X
3Q 3Q

1Q 2Q

oy
(@ 9Q
(c) 11/5Q

(b) 3Q
(d) 5/11Q

In given network find V, ?

1.6A

\AAAJ

< <
100 Q= 0.02V 50 Q:: Vy
< <

(@) 32V
(c) 12V

(b) =32V
(d) —12V

For given circuit i and i, is
2i,

40 & 20
_M_@ AAA
vvvy

>
15v<1> 6Q E C: 18V
ORI

(@ 26 A, 1.4A (b) 26 A, -1.4 A
c) 1.6A 135A (d) 1.2A -1.35A

AAAA

The two electrical subnetworks N, and N, are
connected through three resistors as shown in
figure. The voltage across 5 Q resistor and 1 Q
resistor are given to be 10 Vand 5 V respectively.
Then voltage across 15 Q resistor is

+
o
)
|

>
>
>
>

<
<

+
>
[¢)]
>
<
>0 2
|
=

<
<
<
<

,_‘
=0

>

<
<
<
<

+

Q.26

o
<
|

(@) 105V
(c) 15V

(b) 105V
(d) 15V

For a given voltage, four heating coils will produce
maximum heat, when connected

(@) allin parallel

(b) all in series

(c) with two parallel pairs in series

(d) one pair in parallel with the other two in series
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Q.27 A long uniform coil of an inductance L Henries

Q.28

Q.29

Q.30

Q.31

and associated resistance Rohms is physically
cutinto two exact halves which are then rewound
in parallel. The resistance and inductance of the
combination are

R L
Zand=
(@) Rand L (b) > an 5
R L
(c) 7 and 2 (d) 2Rand 2L

In the circuit shown, the power dissipated in the
resistor Ris 1 W when only source ‘1’ is present
and ‘2’ is replaced by short circuit. The power
dissipated in the same resistor R is 4 W when
only source 2" is present and ‘1’ is replaced by
a short circuit. When both the sources ‘1’ and 2
are present, the power dissipated in R will be

AAAA AAAA

\AAAJ \AAAJ
1Q 2Q
|V, e/ volts R=1 Qéi |V,leftvolts (ﬁ)
(@) 5W (b) 4W
(c) 3W (d)y 1w

A circuit possesses resistance R and inductive
reactance X, in series. Its susceptance is given by

R X,
(a) > (b) >

R XL
(©) 2 (d) -2

In the circuit shown below, if the power consumed
by the 5 Q resistor is 10 W, then power factor of
the circuit will be

50 L 100
—MWW—000—WW—

v =50 cos ot (9

(a) zero (b) 05

(c) 0.8 (d) 0.6

Two heaters, rated at 1000 W, 250 V each are
connected in series across a 250 V, 50 Hz ac
mains. The total power drawn from the supply
would be
(@) 2000 W
(c) 250 W

(b) 1000 W
(d) 500W

Q.32

Q.33

Q.34

Q.35

Assertion (A): A network in which the circuit

elements like resistance, inductance etc. cannot

be physically separated for analysis purposes,

is called lumped network.

Reason (R): Most of the electric networks are

lumped in nature.

(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) Alistrue but R is false.

(d) A is false but R is true.

What is the value of mso that the current 7in the
circuit shown below is maximum?

/

5 |
mrQEE EE mrQ
v < <
:é m Q
o
1
@ 3 (b) NE
1
c) — d
(© Ne d V2

Two 100 W, 220 V bulbs are required to be
connected across a 400 volts supply. The value
of resistance to be inserted in the line so that the
voltage across the bulbs does not exceed 220V
is

(@) 198 Q
(c) 1256.5Q

(b) 0Q
(d) 76.2Q

The equivalent resistance across the terminal X-Y
for the circuit shown below is

X©o *
1Q
1Q
Yo o
(@) 00 (b) 1Q
3 1
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Q.36

Q.37

Q.38

Q.39

Q.40

The value of voltage source to be connected
across the terminals Xand Y'so that drop across
the 10 Q resistor is 45V is

30Q
X
5Q 10Q
Y
20Q
(a) 36 volts (b) 180 volts
(c) 95 volts (d) 120 volts

For the circuit shown below, the equivalent
resistance will be

15Q 15Q 15Q
ﬁAAﬁ MVVV %VV%
|t
12V
(a) 45 Q (b) 15Q
(c) 5Q (d) 75Q

Three resistors of R Q each are connected to
form atriangle. The resistance between any two
terminals will be

(@ RQ (b) 3RQ
2 3
(c) 5/?9 (d) ERQ

Kirchhoff's laws are not applicable to circuits with
(a) passive elements

(b) lumped parameters

(c) distributed parameters

(d) non-linear resistances

For the circuit shown below, the current through
the 10 V battery is

AAAA

\AAAJ
1Q
< < 10Q
1ACD 2955 202
10V
T
(@) 2.36 A (b) 491A
(c) -2.36 A (d) None of these

Q.41

Q.42

Q.43

Q.44

Q.45

In the circuit shown in figure below, the value of
V,/V, is

Q 20
VVVV %AAA
< te
Vi T /D Qs /9 V, S1Q
< <
-19 19
(a) > (b) >
2
©) 15 @ 15
The value of Vin volts for the circuit shown below is
2Q 50
VVV» MVV\
+ >
(D 250
(a) zero (b) 16.65
(c) 22.50 (d) -3.6

The current I flowing in the given figure is

1A I

2A 5A

4A
@ 1A (b) 2 A
(c) 3A (d) 4A

The value of dependent source for the circuit

shown below is
2i

2Q :
5v<j) D

(@) 5A (b) -10V
(c) -5A (d) 10V

AAAA
VW
-
©

In the circuit shown in figure below, what is the
value of current i through source when
V =4 volts?

Q

AA
vy

<
S B

<

AAAA

VWY
N
©

2A D

a) 1A
c) 3A (d) OA

—~ o~
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Q.46 The number of mess equations needed to solve Q.49 The equivalent circuit of the inductor shown below is
an electrical networkis m=(b—-n+ 1), where b L Iy
is the number of branches and nis the number ao 000" °ob
of nodes in the electrical network. L fo
Consider the following statements related to mesh (8) ao—a— :) °b
and nodal-analysis for analysing an electrical L
network. (b) ae 000* ob
1. If m < n, the Mesh method offers less @
advantages. 7
0
2. If m> n, i.e. when the number of parallel I
. . L
paths in the network is more, mess method () a O™ @ b
is preferred. .
Which of the above statements is/are true? (d) ao ATV ob
(@) Neither1nor2 (b) 1only
(c) 2only (d) Both 1and2
I
Q.47 The equivalent circuit of the capacitor shown . ’ . _
below is Q.50 The charging time required to charge the
c equivalent capacitance between the given
Ao =]+ 0B terminals a-b by a steady direct current of
v, % constant magnitude of 10 A is given by
c 8 uF
o i
(8) Ao——{—1—o8 Bcs
C
It 4 uF 4 . £
;/0 1oovCi 8 uF czl 3uF==C, Ci==5uF
c v, F
(b) Ao—t————o8 .
b
c
(c) Ao I¢ 0B (@) 160 usec (b) 80psec
(c) 21 usec (d) 45usec
1l
VIO Q.51 An ac voltage of 220 V is applied to a pure
c inductance of 50 H. If the current is 5 A, the
(d) Ao—|———I——o8B instantaneous value of voltage and current will
Vo be respectively given by
Q.48 The current and voltage profile of an element vs (8) v=622sin (314 Volts
time has been shown in given figure. The element i = 7.07 cos (3141~ 90°) Amps
and its value are respectively (b) v=311sin (3141) Volts
i=14.14 sin (314t-90°) Amps
([ . ) (c) v=2311sin (314 Volts
g 5 2 i = 7.07 sin (314t - 90°) Amps
£ | T (d) v =622 sin (314f) Volts
5 s i = 14.14 cos (314 t—90°) Amps
Time (ms) — Time (ms) ——
_ ih B 2 Q.52 The voltage and current through a circuit element
(Z) a reS'Sto_; wit e ;”QF is v = 100 sin (314 t + 45°) volts and
(b) a capacitor with €= 2 i = 10 sin (314 t— 45°) amps.
(c) aninductor with L=0.5H
(

= =

d) an inductor with L = 10 mH

respectively
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B = e == s s T = s s N N N i s e N S s s N T - i
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Explanations

2 & Bl ©

[
il4
AN
i N
—_—
AAAA
+ VVVY
v = 4Q
- — 3i/4
R
vV (o
R = N A-Y conversion:
Using source transformation and KVL, we get, R, = 4 = 1
V+i=4i 8 2
. 3
or, V= 3i R,= —Q
B™ 8
%
- R=—=3Q p.-125_3
! 8 2
Redrawing the circuit,
Bl © o
Given circuit: <1
=2
Ji 0.5
AAAA Fe——-- -—= mem———— '
VVVV ! H ! :
132 =3
Ra L 19 1 8F T2 13
Ve ! ! 1 R O | . T2
X Ro 32915 i 55595
o |
Y-A transforming 1 (19 13
R, = o F\’m=§+(§“?j
Rg=1Q
R.=1Q R,=224Q
Iy 2A ?-59 m (d)
' Ideal voltage source keeps the terminal voltage
v < :E 050 constant so accordingly current will change and
ste < the voltage across each resistor is unchanged
following superposition principle.
By current division rule E (b)
I;=2x2=4A
V=I;xR=4x05=2V 1

R= ﬁ[(10>< 10) + (10 x 10) + (10 x 10)] = 30
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© I
Using Y-A conversion Using source transformation we obtain equation
3 3 circuit as
ZRXER R 312+91—3O:O
Aei=3_3_72
°R+°R /- -9 +9 - 4(3)(-30) _» 5A
4 2 = 20) =2,
m () I =2 Aispossible as current must flow out of the
positive terminal of only source.
R - 12X 150
'Tos0 15. JO
R = 30x5 -30 The given circuit can be redrawn as shown below
2 50 (By combining current sources).
15x 30 I R
F)’3 = 50 =9Q MWW
m (a) 10V —=5R
50V
Now, I=0 (Given)
> e 10-5R _ 0
30V R
100 v(:) o, R=2Q

The current through 5 Q resistance is
Iy=1,+1,=1+5=6A

Voltage across 5 Qis V; =5x6=30V
The voltage at node Ais
V,=100-30=70V

13. [0)

V,-30 40
[2= —_— = —
R, R,
40
R =—=8Q
27 5
V,-50 20
[1 = = —
R, R,
R, =20Q

When supply is connected

0.7V 0.7

\%
10V 2ka 2k 2V

=1.6 mA

,_10-07-02-2-07

4

Note: The cut-in voltage of Siis 0.7 V and Ge is

0.2V.

16. JC)

By superposition theorem

1

[=F+I"= _ - _ =0
3

w|—

where I’ — current due to 1 A source after 1 Vis
short circuit.

and [” — current due to 1V source after 1 A source
is open circuit.

(©

Taking KCL at V,,
V, —5+V_A+ Vy-Vg

=0
2 2 6
3V, =156 +3V,+V,-Vy=0
7V,=Vg=15 .. (i)
Taking KCL at Vj:
VB VB_VA
=4+ F—L4+(-2) =
5 5 (-2) =0
3Vg+ Vp-V,-12=0
4Vg-V, =12 . (i
Solving V, and V;we get
v=2-2y
3 9
11 33
Vg= —= V
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18. O

Writing KCL at supernode
Vi+ V=3
V-V, =3

From equation (1) and (2) 2V =6 =V =3 volt

19. |8

Circuit is symmetric, so using reciprocity property.

6 6 6

2+2 3+3 6+6
Ed ©
The equivalent network is
10
AAAA
\AAAJ
i
2 ACD EE 20 EE 30

By current division rule,
iy = §><2=§A
5 5

21. [[C)

In given circuit voltage and current shown

2R
A VAVAVAV B
4R
o aww—
+‘> 2R =
12RV 23R Wk
< ]2 vVvvy
" _
% C_D 4RV _
[3 + AAA
tS VVVV
4RV %45’ 4R 1A
B
4R
L[ =—2=2A
2R
L=2+1=3A
4R
4R

L =1L, +1;=4A
Vs = 12RV + 4RV = 16RV

7= 168V o
2R
= I=8A

EN ©

Convert 3 Q, A resistors network into Y network
than circuit is

EN @

24. JC)

o X
1Q
1Q 1Q
1Q 20
oY
= 2X3+1 _ 1
2+3 5
By the nodal equation
Ve . W
4 +—2-+0.02V, =1.
50 100 x =16
V,=32V
=i —i,
16 = 4i, - 2(i, - i,) + 6(i; - i,)
= 8i,—4i, = 15
= -18 = 2i, + 6 (i, — i,)
= 3i,—-4i, =9

i, =12Aandi,=-135A

25. )

Current coming to N, must be equal to the current
leaving N, therefore currentin 15 Q resistance is
7 amp from N, to N,

Vo=-156x 7=-105V

26. )

Maximum heat produced is

V2

Reg
For P to be maximum, Req should be minimum
which is minimum if all four coils are connected in

parallel.

P=

EA ©

We know that,

Re L
A
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2 N2
and L= M or LOCT
when coil is cut into two equal halves,

l
= > and N’ =ﬁ

(Area of cross-section = constant)
R 12 {R R}

So, F =7 ©° =5
’ N 2
SR SR
L N I
QUL IR
“UN 1/2
= l><2:l
4 2
L
. |t

Hence, new values of resistance and inductance
which are reconnected in parallel is

EN @

Susceptance is the imaginary part of admittance,

or,

Here,

and

EN @

1.1 R-X
Z R+jX, RP+XP

G = Conductance
= % mho

S = Susceptance

X
= Z—é Simen

Given, power consumed is

P=1I2R,,
[P [0
_ =./—=+2A
or, = F’)eq 5 \/_
(50/+2)
Also, I= ~ or J2=
IZI lzr
or, |zl =25 Q
o, JX?+152 =25
or, X, = 25" -15° =20 Q

Hence, p.f. of given circuit is

R R
=Rl ="="10
! 2 4
L L
and Leq=L||L =E=ZH
2. )
We have; P, =1IZR
P,
or, I = E;P1:1W
P,=I2R
'D2
or, 1, = E;P2=4W

When both the sources are present, net current

through R will be
1 —

(12_11)

[as polarity of | V, | is reverse]

So, power loss in Ris

P

2R=(I,-1,?R

(-

(V% - VR
(VA - -

1 Watt

EN @

Cos ¢ =

Rag _15_3
Ieq |
Z ~25 -5~ 06(9)

For series connection,

F?eq =R +A,
or Feg _hL R
’ \//? V2 V2
o 11
’ Pog - PR
P P,
or, Peg = P
Given, P, = P,=1000 W
Peq = 500 Watt
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EN «

Assertion is false because a network in which the
circuit elements like resistance, inductance etc.
cannot be physically separated for analysis
purposes, is called a distributed network. The best
example of a distributed network is a transmission
line.

Reason is true because most of the electric
networks are lumped in nature.

EY o

The equivalent resistance of the given circuit is
R =R,

(E+L)_(m2r+2r)
2 m 2m

%4
Now, 1= )
Hence, for current I to be maximum, R should be
minimum.
. aRr
i.e. am = 0

. 2m2mr+0]-(mPr+2r)x 2
| (my?

or2m@2mr)-2(mPr+2r)=0

ondm?-2m?-4=0

or, 2mP-4=0

or m= 2
34. )

Total power drawn from the circuit
= 2 x 100 = 200 watts
Hence, supply currentis

I= @ =0.91A
220
Let R be the series resistance to be inserted in

the circuit such that the voltage across the bulbs

=0

is 220 V.
/ R
o———MWW——;
+
+
>
400V B-1 ] B-2
N

Applying KVL, we get

400 = IR + 220
or, IR = 400 -220 = 180
or, R:@:@:WZBQ
I 0.91
~ 198 Q

EN @

Converting the star-connected resistors into
A equivalent, the given circuit is reduced as shown

below.
Xo ” X
R, Ry Ry
=
Yo MW Yo MWW
Ry Ry
1x0
Here, R1=1+O+T_1Q
I1x1
R =

T+14+—=0Q
0

(i.e. open circuit)

3 1+O+w:19
1

By}
Il

Hence, equivalent resistance between terminals

Xand Yis
OxR, OxR
R _ = = e
- XY 0+R, 0+R,
=0+0=0Q

36. {13

Let the required voltage be V.
Then, voltage across 10 Q resistor

10
- (30+10)V_45

or, V= 4540 = 180 volts
10
Hence, required voltage is
V = 180 volts
@
15Q , 15Q 15 d
AvAvAvAv AvAvAvAv AvAvAvAv >
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a, c
0
= 1502 1502 1503
Req
0
b, d
Here, aand c are at equipotential.
Also, b and d are at equipotential.
15
F%q = 7;': 552
Ed o
R
R <~ Ry
AW o
R
2
%q=2RHR:§R

Y o

Using source transformation, first we convert the
current source into an equivalent voltage source

1Q v,

. < ] 1Q
i ZQE ip

2V 0V

T

2Q

\AAAJ

Applying KVL in loop-1, we get
-2+ 3i,+(i;,-1,)2=0
or, 5i;-2i,=2 (@)
Applying KVL in loop-2, we get
2(iy—i) +i,—10=0
or, 2i,-3i,=10 ...(ii)
On solving equations (i) and (ii), we get

iy =236A and i, =4.91A
Hence, the current through the battery of 10V is

i,=491A
(41, [JC)
Applying KVL in the loops, we get
5i,+(i,-i,) 10 = V,
o, 15i,-10i, =V, (@)
Also,2i, +i,x 1+ (i,—i;)x10=0

or, —10i, +13i, =0 (i)
On solving equations (i) and (i), we get
j, = 10
2 05 1
10
Also, V=i, x1=i,= —V,
2= b ) 95 1
V.
Vi 95 19

2. )

The equivalent resistance across the 5 A current
source is

am:5H5+2=g+2

=25+2=45Q
V= Reqx5=4.5><5=22.5volts

24, JC)
Applying KVL in the loop,
5=2i-2i+iori=5A
.. Value of dependent source

=2i=2x5=10volt
45. JC)
Using nodal analysis,

—2+%+i =0
4
or, i=-2+§ =-2+2=0A
i=0A

@
Due to initial condition, at t = O capacitor will act

as a constant voltage source (at t = 0, capacitor
acts as short-circuit). Hence, option (d) is correct.

4. C)

= Since Vis not proportional to R therefore, the
element can’t be a resistor.

= Att=5ms, evenifi#0, the element behaves
as a short circuit therefore, the element can’t be a
capacitor (since at t = 0 only capacitor behaves
as short circuit).

= The current at t = O is zero and at t = 5 ms
voltage across the element is zero therefore, the
element must be an inductor (at = 0, an inductor
acts as open circuit and at t = = it behaves as
short circuit).
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From the given voltage and current profile, we have
di 1

at = 5x107
and v(initial) = 2 volt
ve &
at

1% 2

o o (g):o.2x103

ot
EX @

Equivalent capacitance between terminals a-bis
Coq = Cap

G+G)G
[c1+cz+c3” 4 |I1Gs
16 uF

Onet: Ca—bx 4

16 x 106 x 100

= 1600 uC

Hence, the charging time required is

=0.2x10% A/ sec

=10mH

_ Qg 1600x10°

1 10
= 160 psec

BN ©

Maximum value of current,
I, =21=2x5=7.07A
o= 2nf=21 x50

= 314 rad/sec
o i =1_sinwt=7.07sin 314t A
Also, V. = 2V=+2x220

= 311 volts

Assuming voltage as the reference phasor,
v = 311 sin 314t Volt
and i = 7.07 sin (314t-90)° Amps

EN @

ref

The phase difference between vandiis
¢ = (45° + 45°) =90°
Since vleads i therefore, the circuit elementis an

inductor.
X = V—m=@=109=2m‘L
I, 10
X 10
L= L=
of 2nf  2m x50
=31.8mH
53. QU
O
1H 2H LH
[+

Equivalentinductance,

W= (l2=(2114)

2
3t | _[ems
L+§ 1+£

3L

L

Leq will be maximum of L — oo,

2

Hence, (Leq)max = §H

EN o

The given circuit can be redrawn as shown below.

25F\/‘P/25F
a 15>—°b
10F’¢\ 10F

X

The star at point X can be replaced by equivalent
delta having delta branches as C,, C, and C, as

shown below.
\/0 ao ¢ ob
10F 10F
o N/
elta
I 15F 01\/ C2

a b Cs






