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ENGINEERS ACADEMY Basics of Circuit and Circuit Law

BASICS OF CIRCUIT AND CIRCUIT
LAW

OBJECTIVE QUESTIONS

1. A delta connected network with its Y-equivalent 5.

EX
_

The response of network is i(t) = Kt e™ for

1s shown n figure. The resistances R,, R, and
R, (in ohms) are respectively

3

30Q

(a) 1.5, 3 and 9

(b) 3, 9 and 1.5

(c) 9,3 and 1.5 (d) 3, 1.5and 9

A network contains linear resistors and ideal
voltage sources. If values of all the resistors are
doubled then the voltage across each resistor 1s

(a) Halved

(b) Doubled

(c) Increased by four times
(d) Not changed

A 3 H inductor has 2000 turns. How many turns
must be added to increase the inductance to SH?

(a) 1000 turns (b) 2500 turns
(¢) 2582 turns (d) 582 turns

An electric circuit with 10 branches and 7 nodes
will have

(a) 3 loop equations
(b) 4 loop equations
(c) 7 loop equations

(d) 10 loop equations

t > 0 where o is real positive. The value of ‘t’
at which the i(t) will become maximum. is

(a) o (b) 2u
() = d) o’
C = (d) a

The effective resistance between the termunals
A and B i the circuit shown mn the figure is

A
0
R R
ANAN
B R C
(a) R (b) R-1
(c) % @ R

If the length of a wire of resistance R 1s
uniformly stretched to n times its original value,
ifs new resistance 1s

1 R
(a) nR (b) —
n
R

(c¢) n°R (d) —
I

Two wires A and B of the same material and
length L and 2L have radius r and 2r respectively.
The ratio of their specific resistance will be

(a) 1 :1 (b) 2 : 1
(c)1:4 (d) 1 : 8
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9.

10.

11.

12.

13.

Topicwise Solved Questions

ENGINEERS ACADEMY

Two incandescent light bulbs of 40 W and 60 W
rating are connected in series across the mains.
Then

(a) The bulbs together consume 100 W
(b) The bulbs together consume 50 W
(c) The 60 W bulb glows brighter

(d) The 40 W bulb glows brighter

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

5 6 3
(a) EQ (b) 1 Q (c) EQ (d) EQ

All resistance in the given circuit are at R Q
each. The switch 1s initially open. What happens
to the lamp’s ntensity when the switch 1s closed?

Lamp

v

5
o—

’1\

L

(a) Increases

(b) Decreases

(c) Remains the same

(d) Depends on the value of R

If each branch of a delta circuit has impedance
/3 Z, then each branch of equivalent star circuit

has impedance would be

(a) i, (b) Z
J3

zZ

(c) 2\@2 (d) 3

The dual of parallel RC circuit 1s a
(a) Series RC circuit (b) Series RL circuit
(c) Parallel RC circuit (d) Parallel RL circuit

14.

15.

16.

'k

18.

Two resistances are connected in parallel and
each dissipates 40 W. The total power supplied
by the source 1s equals to

(a) 80 W (b) 40 W
(c) 160 W (d) 20 W
[INPSC AE - 2018]
The value of V,, V, and V, in figure shown are
+V.,= +V- + V.-
i - A - . - .
sV[] 2V Y []2v
- - — +
(a) -6, 3, 3 (b) -6, -3, 1
(c)6,3,3 (d)e6, 1,3

Star connected load 1s shown in the figure. The
equivalent delta connection has a value of R m Q is

O Cr
100 100 R R
R
O
o Cr

(a) 10 (b) 30

(c) 1—3{1 (d) 2—3?

A lamp rated at 10 watt, 50 volts is proposed to
be used m 110 volts, system. The wattage and
resistance of the resistor to be connected in series
with the lamp should be

(a) 15 W, 350 © (b) 10 W, 250 Q
(c) 12 W, 300 Q (d) 15 W, 250 Q

For the circuit shown below the total impedance 1s

(a) (7 + )O)
(c) (0 + 8)

(b) (5 + 10)
(d) (7 +j10)
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Basics of Circuit and Circuit Law

19. Assertion (A): Two wires of same length with

20.

21.

different cross sectional areas are connected In

series. The heat produced by the current 1s more
in the thicker wire.

Reason (R): The thicker wire has low resistance.
(a) Both A and R are true and R 1s the correct

explanation of A

(b) Both A and R are true but R 1s NOT the
correct explanation of A

(c) A 1s true but R 1s false
(d) A 1s false but R 1s true.
What is the power absorbed by a 3-phase load?

(a) 3V, L cos ¢ (b) /3 V. L cos ¢
(c) 3V, L sin ¢ (d) 3 V, I tan ¢

The waveform of current flowing in a pure
inductor 1s shown in the given figure.

it)
A
./\/\ i

The wave form of the induced voltage i the
inductor will be.

el(t)
A
(a) /\/\HM
e(1)
A
(5) » time
im
(c) » time
e(t)
A
(d) plime

22.

23.

24.

25.

26.

In a balanced delta connected resistive load when
one resistor i1s open-circuited, then the power
drawn by the load would be

(a) Is reduced by % (b) Is increased by %

(c) Remains same (d) Is reduced by %

A cylindrical block of certain material has a
resistance R as measured between its circular

faces. To half the resistance, all the dimensions
of the block must be

(a) Doubled
(b) Halved

(c) Decreased by oz
(d) Increased by .[2x

The time rate of change of a current passed
through a ImH inductor 1s 2 mA/s. This means
that the voltage across the inductor is.

(a) 0.5 x 10°V (b) 0.5 V
(c)2 x 105V d 2V

For the circuit shown in figure

5V 2A

1Q
(a) The current depends on the resistor

(b) The Voltage across the current source
depends on the resistor.

(¢) The current depends on the voltage source

(d) If the resistor were zero, the current would

tend to infinity.

The approximate equivalent resistance at the
points X, and X, in the circuit shown below

o——W\ e A
X, 100 1062 1062
2400 2 400 2200
x, 10Q 100 100
oA\ AV AN
(a) 60 Q (b) 40 Q
(c) 80 Q (d) 20 Q
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Topicwise Solved Questions
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Two 1dentical resistive loads consumes W watts
each when connected in parallel across an ideal
current source of I amperes. If, instead, they
were connected in series with the same source,
their total consumption

(a) Would half

(b) Would double

(c) Would remain the same

(d) Would increase by a factor of 4

In a three-phase delta-connected balanced load
(a) Line current 1s equal to the phase current

(b) Line current is three times the phase current

(c) Line current is +/3 times the phase current

(d) Line current is the sum of the three phases
current

Which of the following statement is true?

(a) Thevenin reduction can be used only if there
are no current sources

(b) In ac circuits, KCL holds only for average
current and not for instantaneous currents.

(c) Capacitors are generally less lossy than
mnductors

(d) Linear networks can have dependent sources.

Two lights bulb of 40W and 80W are connected

in series. Which one of the following statement
1s false?

(a) The current drawn is lesser than what either
bulb would draw alone

(b) The voltage across a 80W bulb i1s lesser than
that across the 40W bulb.

(¢) The power dissipated by the 80W bulb 1is
lesser than that by the 40W bulb.

(d) The current drawn in the average of what of
either bulb would draw alone

A house served by a 220V supply light and is
protected by a 9 Ampere fuse. The maximum

number of 60W bulbs 1n parallel that can be turned
on 1s

(a) 11
(c) 22

(b) 33
(d) 44

32.

33.

34.

The secondary coil of an 1deal 2:1 transformer
has a 1F capacitor connected across its terminals.
The referred impedance on the primary side is
of an element

(a) L =4H
(c) L=025H

(b) C=025F
(d) C = 4F

A parallel combination of N resistances is
connected an ideal current source of I Amperes.

The expression of the current in the k™ resistor
R, is

R, ) 1
I
(a) [R1+R:+,,,+RFJ ®) | T 3 ]

fr 3 s N

©|lT—T —T1Fa@ R, I

Consider two metallic wires W, and W, they are
made up of same material and each has a circular

cross-section. The diameter of W, 1s twice that

of W, and the length of W, 1s four times that of
W,. Which one of the following statement is

TRUE?

(a) Resistance of W, is half that of W,

(b) Resistance of W, 1s equal to that of W,
(c) Resistance of W, is twice that of W,

(d) Resistance of W, is eight times that of W,

. Consider the following statements.

1. All the reciprocal networks are always
symmetrical

2. All the passive networks are always reciprocal

3. All the non-linear networks are always non-
reciprocal

Which of the above statements are TRUE.
(a) 1 and 2 (b) 2 and 3

(c) 3 and 1 (d) 1, 2 and 3
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36.

The resistance of a parallel circuit consisting of  41.

two resistors 1s 120Q). One of the resistance wires
breaks and the effective resistance becomes
18€). The resistance of the broken wire is

(a) 48 Q (b) 18 Q
(c) 36 Q (d) 24 Q

37. The approximate equivalent resistance between

38.

39.

40.

terminals A and B for the following infinite ladder
network comprising of 1 Q and 2 Q resistors is

1€2 1€2
ACAMRA AMAN -
20 20 208
To infinity
BO -——==
(a) 1 Q (b) 2 Q
(c) 4 Q (d) 0.5 Q
A practical current source 1s usually represented

by

(a) A resistance in series with an ideal current
source

(b) A resistance in parallel with an ideal current
source

(c) A resistance in parallel with an ideal voltage
source

(d) None of the above

Two bulbs marked 200 watt, 250 volts and 100
watt, 250 volts are joined in series to 250 volts
supply. Power consumed mn circuits is

(a) 33 Watt (b) 67 Watt
(c) 100 Watt (d) 300 Watt

Two resistance R, and R, give combined
resistance of 4.5 ohms when in series and |
ohm when in parallel. The resistances R, and R,
are respectively.

(a) 3 ohms and 6 ohms
(b) 3 ohms and 9 ohms
(c) 1.5 ohms and 3 ohms
(d) 1.5 ohms and 0.5 ohms

42.

43.

44.

45.

46.

Which of the following bulbs will have the least

resistance?
(a) 220V, 60W (b) 220V, 100W
(c) 115V, 60W (d) 115V, 100W

A resistance of 5 ohms is further drawn so that
its length becomes double. Its resistance will

now be.
(a) 5 ohms (b) 7.5 ohms
(c) 10 ohms (d) 20 ohms

Equivalent resistance between X and Y 1s

Xo—Wy
5002
Yo
250
(a) 75 Q (b) 50 Q
(c) 275 Q (d) None of above

Three equal resistors. connected in series across
a source of emf, dissipated 10W of power. What
would be the power dissipated in the same resistor
when they are connected in parallel across the
same source?

(a) 10W
(c) 90W

(b) 30W
(d) 270W
[DMRC JE - 2016]

A 10Q resistor i1s connected in parallel with a
15Q resistor and the combination in series with
a 12Q resistor. The equivalent resistance of the

circuit 1s:
(a) 37Q (b) 27Q
(c) 1802 (d) None of these

[DMRC JE - 2016]
The energy used by a 1.5kW heater in 5 minutes

1S.
(a) 450 000 J (b) 45017
(c) 750017 (d) None of these

[DMRC JE - 2016]
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47.

48.

49.

31.

2.

Topicwise Solved Questions

ENGINEERS ACADEMY

What 1s called the Electro-Motive Force (EMF)
of a voltage source?

(a) Termunal voltage when load 1s applied
(b) Internal voltage when no load 1s applied

(c) Product of internal resistance and load
current

(d) Electric pressure provided to the load
[DMRC JE - 2016]

One coulomb of electrical charge is contributed
by how many electrons?

(a) 0.625 x 10" (b) 1.6 x 10
(¢) 10% (d) None of these
[DMRC JE - 2016]

Three equal resistors each equal to R ohm are
connected as shown in fig. The equivalent

resistance between points A and B 1s:

R ¢ R R

A e MW ANV D AW « B
(a) R (b) 3R
(c) R/3 (d) 2R/3

[DMRC JE - 2016]

Two resisters R, and R, give combined resistance
of 6 ohm when in series and 0.83 ohm when in
parallel. The resistances R, and R, are
respectively

(a) 3 ohm and 3 ohm
(b) 4 ohm and 2 ohm
(c) 5 ohm and 1 ohm

(d) 4.5 ohm and 1.5 ohm

A wire having resistance R, 1s stretched to double
its length. The new resistance R, 1s :

(a) R, (b) 2R,
Rl
(c) 4R, (d =

How many coulombs of charge move through a
filament of a light bulb in 1.3 s If there is 8 A of
current through the filament?

(a) 9.3 (b) 104
(c) 6.15 (d) None of these

33

What 1s the current, in amperes, when 0.95
coulombs pass a point in 5 s?

(a) 1.00 (b) 0.19

(c) 4.75 (d) None of these

It was found that the current was 60 mA when

a circuit with a particular resistance 1s connected
to a 20 V battery. The current has dropped to

30 mA after sometime. How much has the
voltage changed?

(a) 10V (b) 20V

(c) OV (d) None of these

What 1s the power consumed by the circuit when
a bulb of 60 watts and another of 120 watts are
jomned 1n a series?

(a) 180 W (b) 40W

(c) 120 W (d) None of these

What is the resistance of a 440 cm long wire of
0.28 cm diameter, with specific resistance 0.56
ohm-cm?

(a) 900 Q (b) 90 Q

(c) 9 Q (d) None of these

Three resistors of equal resistance connected in
series across a power source together dissipate

15 watts of power. What would be the power
dissipated when the same resistors are connected

in parallel?
(a) 150W (b) 100W
(c) 135W (d) None of these

Which of the following is the unit for measuring
specific resistance of a material?

(a) Ohm-meter (b) Ohm

(c) Siemens (d) Ohm/meter
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59.

60.

61.

62.

63.

It 1s desired to have a total resistance of 7Q.
There are 3 resistances of values 3Q. 12Q and
602 available. What will be the combination of
these three resistances i1n order to achieve the
required objective of 7Q)?

(a) All the three in series

(b) 3Q in series with the parallel combination
of 12Q and 6Q2

(¢) 6Q in series with the parallel combination
of 12Q and 3Q.

(d) None of these

There are 3 registers in parallel in a circuit. What
happens to the total resistance if one of them i1s

removed?
(a) Total resistance decreases
(b) Total resistance increases

(c) Total resistance will not change

(d) Total resistance will decrease by one-third

There are five parallel resistors and a total of
600 mA of current into these resistors. The
currents through four of the resistors are 30 mA,
60 mA., 70 mA and 100 mA. What is the current
through the fifth resistor?

(a) 260 mA (b) 340 mA

(c) 600 mA (d) None of these

Consider a circuit having four parallel branches
with a power dissipation of 1.6 W 1n each. What
1s the total power dissipation?

(a) 1.6 W (b) 6.4W

(c) 0.4W (d) None of these

If two light bulbs that are parallel-connected
dissipate 60 watts and 100 watts of power, then

what is the total power loss?
(a) 160 W (b) 80 W

(c) 40W (d) None of these

64.

66.

67.

68.

The total resistance of circuit with two resisters
connected parallel 1s 6 ohms. What are the
individual values of these two parallel resistors
when one has 50% more resistance than the
resistance of the other?

(a) 10 ohms and 15 ohms

(b) 16 ohms and 24 ohms
(c) 6 ohms and 9 ohms

(d) None of these

Which of the following can be a use of a parallel
circuit?

(a) Voltage
(b) Current
(c) Magnetic flux
(d) None of these

Which of the following can be used to measure
the strength of a battery?

(a) Henry (b) Tesla

(c) Volt (d) None of these

What 1s Electrical impedance?

(a) It 1s the measure of the opposition that a
circuit presents to a current when a
resistance 1s added or remove

(b) It 1s the measure of the opposition that a
circuit presents to a current when there i1s
a change m the cycles.

(c) It 1s the measure of the opposition that a
circuit presents to a current when a voltage
is applied

(d) None of these.

What is the peak-to-peak value when the peak
of a sine wave is 13 V?

(a) 26 V (b) 13V

(c) 260V (d) None of these
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72.

73.

74.
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What 1s the equivalent negative angle of 30°
positive angle?

(a) —30° (b) —330°

(c) 3000 (d) None of these

What 1s the rating of a particular source if 1t is
capable of supplying 8 A for 6 hours?

(a) 1.33 Ah (b) 48 Ah

(c) 0.75 Ah (d) None of these

If an oven consumes 500 watts for 25 hours,
then the total energy used is

(a) 12.5 kWh (b) 12500 kWh

(c) 12500 mWh (d) None of these

A server uses 350 W and 1s allowed to run
continuously for 30 days. What is the amount of
kilowatt hours of energy is consumed?

(a) 252,000 kWh (b) 252 kWh

(c) 0.252 kWh (d) None of these
In purely resistive circuits, the and the
applied are phase with each other.

(a) Current, voltage, out of
(b) Frequency, voltage, in

(c) Frequency, voltage, out of
(d) Current, voltage, n

[UPPCL JE - 2014]

Following data is known about a resultant current
wave which i1s made-up of two components:

1. A direct current of 10A

2. A sinusoidal alternating current of 50 Hz
with a peak value of 10 A.

Calculate the r.m.s. value of the resultant wave.

(a) 24.12 A (b) 12.24 A

(c) 1.24 A (d) 2.14 A

[UPPCL JE - 2014]

75.

76.

77.

78.

What will be the average value of the sawtooth
waveform shown below?

Voltage V A
0 2 4 g »=Time
i
Cycle
(a) 150V (b) 100 V
(c) 200 V (d) 250 V

[UPPCL JE - 2014]

It 1s known that two 2Q), 2W resistors are
connected in parallel. Find the combined
resistance and wattage rating.

(a) 20, 4W (b) 1Q, 4W
(c) 1Q, 2W (d) 20, 2W
[UPPCL JE - 2014]

Consider the following circuit and determine the
equivalent resistance between A and B.

102 2002 50

Ao A

50) 1502
1003 2250
—AAAN AN o B

502 300

(a) 15.76 Q (b) 1.63 Q

(c) 23.52 Q (d) 2.04 Q

[UPPCL JE - 2014]

In the following circuit, determine the equivalent
resistance between points A and B.

1502 A 1002
B
C MWy T : D
602 40
(a) 8.4 Q (b) 4 Q
(c) 2.5 Q (d) 6.8 Q

[UPPCL JE - 2014]
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ANSWERS AND EXPLANATIONS

1. Ans. (a) 10. Ans. (a)
. R, x R, 11. Ans. (¢
' Ry + Ry + Ry, 12. Ans. (a)
15x5 13. .Ans. (b)
C15+5+30 14. Ans. (a)
75 Total power in parallel circuit
R, = — =150 g P
50 =40 +40=80 W
150 . Ans.
fi 30 15. Ans. (d)
>0 16. Ans. (b)
5
and R, = % —- 90 17. Ans. (¢
18. Ans.
2. Ans. (d) e (9
19. Ans. (d)
3 Ans. (d)
N 20. . (b
L o« N? stns. (0}
21. Ans. (¢
N = 2[}0{]\]5 = 2582 22. Ans. (a)
3
Added number of turns = 582 3. AN
4. w0 24. Ans. (o
(b — n + 1) links associated with fundamental 25. Ans. ()
loops. 26. Ans. (b)
So, b-n+1=10-7+1~=4. 27. Ans. (d)
5. Ans. (¢ 28. Ans. (¢
For maximum 1(f) 29. Ans. (d)
di(t 30. Ans. (d)
A _ o= e (1 — af) 200
dt 31. Ans. (b)
= f = : 32. Ans. (b)
’ 33. Ans. (b)
6. Ans. (¢
: _ 34. Ans. (b)
Using Y-A conversion
35. Ans. (b)
ER 5 3 R 36. Ans. (¢
4 2 R
Rs= = 37. Ans. (b)
3p4dr 2
2 38. Ans. (b)
7 Ans.
ns. (¢) 39. Ans. (b)
8 Ans.
#.. (8) 40. Ans. (¢
9 Ans. (d)

41. Ans. (d)
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42. Ans. (d)
43. Ans. (a)
44. Ans. (¢)
V2
PEEFIE.'S= e J'U W
3R
= v =30 W
R
3V-
Ppuaﬂtiz ?
=3 x 30 = 90W
45. Ans. (¢
5 10x15
<l 10+15

R, =12 + 6Q = 18Q
46. Ans. (a)
lkwh= 36 x 10° Joule

5

Total kwh= 1.5 x E

=0.125
Joule= 0.125 x 36 x 10°
Energy= 450000 J

47. Ans. (b)
48. Ans. (a)
49. Ans. (¢
Redraw the circuit
R
—MM—
Ae AWWR——B
——AMM——
R
R,=R|R|R
_R
3
50. Ans. (¢)
REET‘IEE: RI * RE

54.

Ans. (¢)

Ans. (b)

Ans. (b)

Ans. (a)

w
dt

dQ=18 x 1.3
dQ = 10.4 coulombs

8A

9
dt

0.95
I= T =0.19 A

A%
I

20 3
= —x10°
60

= 33333 0
V=1R

;20 4
=30 x 1072 x —x10°
60

10V

P, x P,
P,+P
60x120

180
=40 W

o
I

| 45



56.

57.

58.
9.

60.

Electrical Engineering  Topicwise Solved Questions ENGINEERS ACADEMY
Ans. (d) 5
Given p = 0.56 ohm-em MY
[= 440 cm (b) — ——
W
. = mx028x0.28 cm” )
4 R,=R||R=R2
: pl — R,> R,
Resistance R= —
a 61. Ans. (b)
0.56 x 440 =L +L+L+1I +1
~ (1 x0.28x0.28) I. = 600 — 260 = 340 mA
4 62. Ans. (b)
=% R = 4000 Q Power 1s additive in any configuration of resistive
Ans. (c) circult
Connected in series Pr=16+16+16+ 16
V2 ) =64 W
— 3R 15 63. Ans. (a)
\'& Total Power Loss = 100 + 60 = 160 W
— =45
R 64. Ans. (a)
Comnected 1 parille Let the two resistors are R and 1.5 R
V? R x1.5R
? = 3 x 45 = =6
— 135 W R=10 Q
Ans. (a) Second resistor 1s 1.5 x 10 =15 Q
Ans. (b) 65. Ans. (a)
120
Ak, 66. Ans. (¢
302 67. Ans. (¢
| e 60 |
el 68. Ans. (a)
VPP i vaaz
R .=3+(6]12)
=2 x 13V = 26V
-3 ¥ 6x12 69. Ans. (b)
2
12+6 70. Ans. ()
Reg = 742 Rating in Amp-hour = 8A x 6h = 48 Ah
Ans.. (%) 71. Ans. (a)
R kWh= 500 x 25 x 107
AN
R = 12.5 kW
(a) e
R 72. Ans. (b)
AW

R,=R|R|R=R/A3

kWh= 350 = 30 x 24
= 252 kWh



