PROBABLE QUESTIONS
AC MOD 1



1) A DC circuit has as a

load.

1. Resistance
2. Inductance

3. Capacitance
4. All of the above

ANSWER

Answer: (1)

DC Circuit has no field changing effect. So,
there will be no inductance and capacitance

effect in the circuit.



2) The purpose of load in an electric

circuit is to

1. Increase the circuit current
2. Utilize electrical energy

3. Decrease the circuit current
4. None of the above

ANSWER

Answer: ( 2)

An electrical load is an electrical component or
portion of a circuit that consumes electric

power.



3) Electrical appliances are not

connected in series because

1. Series circuit is complicated

2. Power loss 1s more

3. Appliances have different current
ratings

4. None of the above

ANSWER

Answer: ( 3)

Electrical appliances are not connected in
series because current will be same through all
the appliances connected whereas appliances
have different current ratings and also that

voltage decreases as more no. Of appliances

“re ronnected



4) Electrical appliances are

connected 1n parallel because it

1.Is a simple circuit

2. Draws less current

3. Results in reduced power loss

4. Makes the operation of appliances
independent of each other

ANSWER

Answer: (4)

 EXPLANATION

When appliances are connected in a parallel
arrangement, each of them can be put on and

off independently.



5) Three resistance 14.5 Q, 25.5 Q
and 60 Q are connected in series
across 200 V. What will be the
voltage drop across 14.5 Q

1.29V
Zala 5V
5.14V
4. 18V

ANSWER

Answer: (1)

EXPLANATION

In this circuit, total current is calculated as

R =14.5+25.5+60

R=100Q

| = V/R

| =200/100

l=2A

Now, voltage drop across 14.5 Q resistance is
V=1IR

V =2x14.5

V=29V



6) Two bulbs By 100 W, 200 V and
By 40 W, 200 V are connected In
series across 200 V battery, the total

circuit resistance will be

1. 1000 €2
2.400 &
5. 1400 Q2
4.135Q

ANSWER

Answer: (1)

In this circuit,
For 81

2
Py =V /R

2
Ri=V sz
Rq1=(200) /100
Rq =400 QO
For BZZ
Pr=V ,:’R2
Ry, =(200) /40
Ry, =1000 Q

Total resistance in circuit R=R1 + R2



11) A wire has a resistance of 12 Q. It
i1s bent in the form of a circle. The
effective resistance between the

two points on any diameter of the

circle is

1.6
2.5Q
5.12 &
4. 24 Q2

ANSWER

Answer: (2)

Here, wire is connected by bending it in circle.
After then, Taking two points at any diameter
means circle is divided in two equal half that
makes it parallel connected. So, 12 Q is divided
into two equal i.e. 6 Q resistance each. By

solving these two parallel connected resistance

we get 3 Q as equivalent resistance.



12) The total resistance of circuit by
connecting 50 resistance of 1/4 Q

in parallel 1s

1.50/4 Q
2.4/50 Q
5. 200 &
4. 17200 €2

ANSWER

Answer: (4)

1/4=0.25 ohm
1/R=1/0.25+1/0.25+s000ss000s 50 resisters
1/R=1/0.25*50=200 ohm

R=1/200 ohm



13) The internal resistance of a cell
of em.f 2Vis 0.1 Q. It1s connected
to a resistance of 3.9 Q. The voltage

across the cell is

1.0.5V
2.1.95V
5.1.9V
4.2V

ANSWER

Answer: (1)

Here Current | = (E/ (r+R))
|=2/(3.9+0.1)

|=2/4

| =0.5



14) Three 2 Q resistors are
connected to form a triangle. The
resistance between any two corners

1S

1.6 Q
2.2 Q
3. (3/4) Q
4. (4/3) Q

ANSWER

Answer: (4)

The total resistance of the triangle and
between any two corners will be 1.33 ohm.
2 || (2+2)

2 || 4

(2x4)/(2+4)

8/6 = 1.33333



Y )) Acell with Zero internal
resistance and e.m.fof 2 Vis
connected across 2, 3 and 5 Q. The
potential difference across 3 Q

resistor will be

1.(2/3)V
2.0.6V
3.3V
4.6V

ANSWER

Answer: ( 2)

First find the total current within it.
Rt = R1 + R2 + R3

Rt =10 Q

V= IRt

l=V/R

| =2/10

1=0.2 A

Now, voltage drop across 3 ohm resistor.
V= IR2

V=0.2x3

V=06V



1513 @ ® - ez 2 S alal 14%

v 10)G=0.055

41) hree conductance G, , G, , G; are
connected 1n parallel. If the total

circuit current 1s 4 A, the current in
G, will be

1.1.2A

2.2 A

5.0.8A
4.4 A

ANSWER

Answer: (2)

As conductance is reciprocal of resistance, so if
conductance is assumed to be connected in
parallel. Series resistance formula will apply on
it. Thus,

G=G1+Gy+G3G=0.5+0.3+0.2G=15
Currentin G =4 x (Gq /Gy ) Currentin Gq =4 X
(0.5/0.3) Currentin G =2 A

42) A resistor 1n a circuit has a value
of 560 Q. It is desired to decrease its

wraliia tn A4 O Tha racictanra +n ha

1l O <
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Vv ]) Three equal resistors when
connected 1n series dissipates 10
W power, how much power will it
dissipates when the same resistors
are connected across same potential

in parallel.

1.90 W
2.50 W
5.180 W
4.27TW

ANSWER

Answer: (4)

By changing from series to parallel, the total
resistance decreases by a factor ng. So by
applying the power equation P = (V )/R, and
assuming a constant supply voltage, the power
dissipated in the resistor will increase by a

factor of 9. So the new dissipation is 90W.

38) In a circuit two cells of 1.5 V and

1l O <



v 5) Two bulbs 200 W and 100 W are
connected across 220 V supply in

series. Find the power consumed by
both bulbs

1.300 W
2.200 W
5.66 W
4. 50 W

ANSWER

Answer. ( 3)

Here first calculate the resistance of the circuit.

l.e.

t 1 2

R =R +R

T 7. 1

R =(V) /P

T 2
R1=(220) / 200
R =242

2 2 2
R =() /P

2 2
R2:(220) / 100
R =484

t

R =242 + 484
t

R =726



17) An electrical fan and heater are
marked as 100 W and 1000 W
respectively at 220 V supply. What

will be the resistance of heater

1. Zero

2. Greater than that of the fan
3. Less than that of the fan

4. Equal to that of the fan

ANSWER

Answer: (3)

For constant voltage, we know that
Poc 1/R
So higher the power, lower will be the

resistance.



20) How many combination scheme
of three resistors can be created

= DN =
@2 BV SN I

ANSWER

Answer ( 3)

Three resistors yield four combinations.



21) Two resistance 1n parallel gives
combine effect of 6/5 Q. If one
resistance broke, the effective
resistance becomes 2 Q. The broken

resistance will be

1.3/5Q
2.2 8
5.5
4.6 Q2

ANSWER

Answer: (3)

EXPLANATION

Apply series & parallel combination to calculate

the value of resistance.




2) Two 1dentical resistors
connected in series send 10 A
through 5 Q resistor. When same cell
connected in parallel sends 8 A. The

internal resistance of each cell will

be
1.0Q
2.5Q
3.2.5Q
4.7.5 Q

ANSWER

Answer: (3)

When two identical cells are connected in

parallel.

2E=(5+2r)x 10

When these cells are connected in series.
E=(5+r/2)x8

Rearrange both equation and calculate value of
.

We getr=2.50Q



24) When n resistance of r ohm
connected 1n parallel give R total
resistance. If all those resistance are
connected in series, total resistance

will be

1.1'1><1$
2.Rz/n
53.n xR
4.R/n

ANSWER

Answer:. ( 3)

When connected in parallel.
R=r/nie.r=nxR

When resistance of each resistance is rxR in
series and there are n total number of
resistance. Total resistance will be

2
NXNXR=n XR



27) What will be the internal
resistance of cell, if it supplies 0.9 A
current through 2 Q resistor and 0.3

A current through 7 Q resistor.

1.0.9 Q
2.1.2 Q2
5.18

4.0.5 Q

ANSWER

Answer: (4)

Let E and r be the e.m.f and internal resistor of
cell.

For first case,

0.9 = (E/2+r)

For second case,

0.3= (E/7+r)

Solving equations, we get

r=5Q0



28) A battery of 50 V connected
across 10 Q resistor draws 4.5 A

current. The internal resistance of

the battery 1s

1.0 G
2.5Q
3.0.5 Q
4.4.05 Q

ANSWER

Answer: (4 )

E=v+iR

=50+4.50x10

=95

internal resistancer=R(E/v-1)
=4.,5(95/50)-1

=4.05



34) Current divides itself through

resistance connected 1n parallel by

1. Inverse ratio of resistance
2. Direct ratio of resistance
3. Direct ratio of potential
4. None of the above

ANSWER

Answer: (1)

The resistive value of each branch determines
the amount of current flowing within that
branch. Greater the resistance, smaller will be

the current flowing through it.



vV

) Two bulb rated at 25 W, 110V
and 100 W, 110 V are connected
across 220 V supply. What will
happen ?

1. 100 W bulb will burn out
2. 25 W bulb will burn out
3. Both bulb will burn out
4. No bulb will burn out

ANSWER

Answer: ( 2)

Using the formula W = EA2/R, we can work out
that the resistance of the 25W lamp is 484
ohms, and that of the 100W lamp is 121 ohms.
From this we can work out that at 110V, the
25W bulb draws 22mA and the 100W bulb
draws 9TmaA.

If you put the two lamps in series across 220V,
the total resistance is 605 ohms, and so a
current of 36.36mA flows through both lamps.
The voltage drop across the 25W bulb is
therefore now 176 volts. It is overloaded and
will burn out.



41) hree conductance G, , G, , G, are
connected in parallel. If the total

circuit current is 4 A, the current in
G, will be

1.1.2 A

2.2A

3.0.8A
4.4 A

ANSWER

Answer: ( 2)

As conductance is reciprocal of resistance, so if
conductance is assumed to be connected in
parallel. Series resistance formula will apply on
it. Thus,
G=G1+Gy+G3G=0.5+0.3+0.2G=1S
Currentin G =4 x (Gq /Gy ) Currentin Gq =4 X
(0.5/0.3) Currentin G1 =2 A



44) The power dissipated in a
resistor can be calculated in term of

conductance as

1.1.G
2.1 2/G
3.G /1
4. None of the above

ANSWER

Answer: (2)

EXPLANATION

Conductance is reciprocal of resistance. So, its

power calculation formula will also be with

2
reciprocal of resistance. i.e. | /G



1) An active element in a circuit is

one which

1. Receives energy

2. Supplies energy
3. Both receives and supplies energy

4. None of the above

ANSWER

Answer: (2)

An active component is an electronic

component which supplies energy to a circuit.



2) A passive element 1n a circuit 1s

one which

1. Recelves energy

2. Supplies energy

3. Both receives and supplies energy
4. None of the above

ANSWER

Answer: (1)

EXPLANATION

A passive element is an electrical component
that does not generate power, but instead

dissipates, stores, and/or releases it.



3) A linear circuit is one

whose parameter

1. Changes with change in current
2. Changes with change in voltage
3. Changes with both voltage and
current

4. Do not changes with voltage and
current

ANSWER

Answer: (4)

EXPLANATION

A linear circuit is an electric circuit in which
circuit parameters (Resistance, inductance,
capacitance, waveform, frequency etc) are
constant. In other words, a circuit whose
parameters are not changed with respect to

Current and Voltage is called Linear Circuit.



4) The superposition theorem 1s

used when the circuit contains

1. A single voltage sources

2. A number of voltage sources
3. Only passive elements

4. None of the above

ANSWER

Answer: (2)

The superposition theorem for electrical
circuits states that for a linear system the
response (voltage or current) in any branch of
a bilateral linear circuit having more than one
independent source equals the algebraic sum
of the responses caused by each independent

source acting alone.



5) Norton theorem is

thevenin’s theorem.

1. The same as

2. Converse of

5. Cannot say

4. None of the above

ANSWER

Answer: (2)

Norton’s Thereom is identical to Thevenin's
Theorem except that the equivalent circuit is
an independent current source in parallel with
an impedance (resistor). Therefore, the Norton
equivalent circuit is a source transformation of

the Thevenin equivalent circuit.



7) Norton theorem 1is form of

an equivalent circuit.

1. Both current and voltage
2. Current

3. Voltage

4. None of the above

ANSWER

Answer: (2)

Norton’s Theorem is a way to reduce a network
to an equivalent circuit composed of a single

current source and parallel resistance.



8) In the analysis of transistor

theorem, we usually uses

t!

neorein.

1. Norton

2. Thevinin

3. Reciprocity

4. Superposition

ANSWER

Answer: (1)

Norton’'s theorem is usually used in the

analysis of transistor circuit.



6. Inan AC circuit a low value of KVAR compared
with KW indicates

A. Low efficiency

B. High power factor

C. Unity power factor

D. Maximum load current
v View Answer

B. High power factor




1. In a parallel circuit, we consider
iInstead of impedance.

a) Resistance

b) Capacitance

¢) Inductance

d) Admittance

™ View Answer

Answer: d

Explanation: In a parallel circuit, we consider
admittance instead of impedance, where
admittance is the reciprocal of impedance.



3. Which, among the following is the correct
expression for impedance?

a) Z=Y

b) Z=1/Y

c) Z=Y?

d) Z=1/Y?

N View Answer

Answer: b
Explanation: We know that impedance is the

reciprocal of admittance, hence the corr
expression for impedance is: Z=1/Y.



4. Which, among the following is the correct
expression for admittance?

a)Y=Z

b) Y=1/Z

c) Y=2°

d) Y=1/Z°

“'"" View Answer

Answer: b
Explanation: We know that admittance is the

reciprocal of impedance, hence the correct
expression for admittance is: Y=1/Z.



6. As the impedance increases, the admittance

a) Increases

p) Decreases

c) Remains the same
d) Becomes zero

~ View Answer

Answer: b

Explanation: As the impedance increases, the
admittance decreases because admittance is
equal to 1T/impedance.




/. if the impedance of a system is 4 ohm,
calculate its admittance.

a) 0.25 ohm’"

b) 4 ohm™

) 25 ohm"!

d) 0.4 ohm"™

N View Answer

Answer: a
Explanation: We know that: Y=1/Z.

Substituting the value of Z from the questigq
we getY = 1/4 = 0.25 => Y= 0.25 ohm™".



8. The admittance of a system is 10 ohm™
calculate its impedance.

a) 10 ohm

b) 0.1 ohm

c) 1 ohm

d) 1.1 ohm

""" View Answer

Answer: b

Explanation: We know that: Z=1/Y.
Z=1/10=0.1=>Z=0.1 ohm.



9. In A parallel circuit, with any number of
impedances, The voltage across each
impedance is?

a) equal

b) divided equally

C) divided proportionaly

d) zero

™ View Answer

Answer: a

Explanation: In parallel circuits, the current
across the circuits vary whereas the voltage
remains the same. So, voltage across each
Impedance is equal in parallel circuit.



1. In a series RLC circuit, the phase difference
between the current in the capacitor and the
current in the resistor is?

a) 0°

b) 90"

c) 180"

d) 360"

Vv View Answer

Answer: a

Explanation: In a series RLC circuit, the phase
difference between the current in the
capacitor and the current in the resistor is 0°
because same current flows in the capacitor
as well as the resistor.



2. In a series RLC circuit, the phase difference
between the current in the inductor and the
current in the resistor is?

a) QY

b) 90°

c) 180°

d) 360°

N View Answer

Answer: a

Explanation: In a series RLC circuit, the phase
difference between the current in the
inductor and the current in the resistor is QY
pbecause same current flows in the inductor as
well as the resistor.



3. In a series RLC circuit, the phase difference
between the current in the capacitor and the
current in the inductor is?

a) 0°

b) 90°

c) 180°

d) 360°

N View Answer

Answer: a

Explanation: In a series RLC circuit, the phase
difference between the current in the
inductor and the current in the capacitor is 0"

because same current flows in the inductor as
well as the capacitor.



1. From the given circuit, find the value of Ig.
>

|
i)

L] { +

a) 0

b) V/I

c) V/R

d) Cannot be determined

"’" View Answer

Answer: C

Explanation: In the given circuit, the voltage
across the resistor is the same as the source
voltage as they are connected in parallel. The
current in the resistor is I hence [g=V/R.



v 'ite down the equation for a
sinusoidal voltage of 50 Hz and its
peak wvalue 1s 20 V. Draw the
corresponding voltage versus time
graph.

Solution

f=50Hz; V,=20V

[nstantaneous voltage, v=V sinot
=V sin2nvt

= 20sin(2mt x 50)t = 20sin(100 % 3.14)t
v = 20sin314t

| |
' [ =—=—=0.025
Time for one cycle, 7350
=20%10"s =20ms
The wave form is given below.
VAN
L m—
t (ms)
0 | >
15 20




(1€ equation 1Ior an alternating
current is given by i = 77 sin 314t. Find
the peak value, frequency, time period
and instantaneous value at t = 2 ms.

Solution
i=77sin314t:t=2ms =2x103s

The general equation of an alternating
current 1s 1 = Iy sin wt . On
comparsion,

(1) Peak value, I,y =77 A

(11) Frequency, f= w/2nt =314/ 2 x3.14 =
50 Hz

Time period, T=1/f=150=0.02 s
(1v) Att=2 ms,

Instantaneous value,

i = 77sin(314x2x1073)

1=45.24 A



A 400 mH coll of negligible resistance
1s connected to an AC circuit In which
an effective current of 6 mA is flowing.
Find out the voltage across the coill if
the frequency 1s 1000 Hz.

Solution
. =400 x 103 H; Iofr = 6 X 10°A

f=1000 Hz

Inductive reactance, X, = Lw = L x2xf

—=2x%x3.14x1000x0.4

= 2512 Q2

Voltage across L,

V=1X,=6%10"X 2512

V =15.072V(RMS)



“_ lapacitor of capacitance 104/t uF is
connected across a 220 V, 50 Hz A.C.
mains. Calculate the capacitive
reactance, RMS value of current and
write down the equations of voltage
and current.

Solution
10°
C=—x10"°F, V,,, . =220 V; f =50Hz
T

(1) Capacitive reactance,
ot
“ oC 2nrfC
|
— =100Q

4
2><n><50><10
I8

(i1) RMS value of current,

% 220
[, .=-2 _""__-224
e R 100

C

(iii) V. =220xJ2 =311V

mn

I =22x+2=3.14

Therefore,

V=2311sin314t



rimd the impedance of a series RLC
circuit if the 1inductive reactance,
capacitive reactance and resistance
are 184 Q, 144 Q and 30 Q respectively.
Also calculate the phase angle
between voltage and current.

Solution
X1 =184 Q; Xc =144 Q
R=30Q

(1) The impedance is

- 2
Z —_ \‘IIR- +{X.'. _)i':{ ]

(i \ 2
= /307 +(184 —144)

— /900 + 1600

Impedance, Z = 50 Q
(11) Phase angle is

X, 5| ...X:
tan@ = — ‘
R

184144
30

=1.33

O = 53.1



A 500 pH inductor, 80/m“ pF capacitor
and a 628 Q resistor are connected to
form a series RLC circuit. Calculate the

resonant frequency and Q-factor of
this circuit at resonance.

Solution

1.=500x10°H; C = 80/m¢ x10712 F; R =
628Q

(1) Resonant frequency is

(i) Resonant frequency is

f_l* ]
" 2mrVJLC . 80

n.[500x10° x—x10""
=

1
2./40,000x 10"

~ 10,000%10°
4

f =2500 KH:z

(ii) Q-factor

- L 2x3.14x2500x10° x500%x10"°
R 628

Q=125




ul0  the Instantaneous value o1
alternating voltage v = 10 sin(3
nx10% t) volt at i) 0's ii) 50 ps iii) 75 us.

Solution

The given equation is v = 10sin (3
x10% t)

(i) Att=0s,
V=10sin0=0V
(ii) Att= 50 ps,

V= 105i11(3‘n:>< 10* X 50 X 10"’)

- 10s,in( 150mx10° )

= 10sin(4.71 rad)
=10x—0.99
=-99V

(iii) Att= 75 ps,

V= 1osin(3n %10* ><75><10'*")

- 105in(225‘ﬂ: X 10'3)
= 10sin(7.071 rad)

=10x0.709
=709V




‘tue current in an inductive circuit is
given by 0.3 sin (200t — 40°) A. Write
the equation for the voltage across it if
the inductance is 40 mH.

Solution

I =40 x 103 H;i= 0.1 sin (200t — 40°)
X1 = wL =200 x 40 x 10> = 8 Q

Vi =In X, =0.3%x8=24V

In an inductive circuit, the voltage
leads the current by 900 Therefore,

v =Vm sin ( wt +90°)
v=2.4sin(200t =40 + 90 °)

v=2.4sin(200t +50 °)volt



A capacitor of capacitance 10 /nt F, an
Inductor of inductance 2/ m H and a
resistor of resistance 100 & are
connected to form a series RLC circuit.
When an AC supply of 220 V, 50 Hz 1is
applied to the circuit, determine (i) the
impedance of the circuit (ii) the peak
value of current flowing in the circuit
(1i1) the power factor of the circuit and
(iv) the power factor of the circuit at
resonance.

Solution

2 10
L=—H:C

T T
Voia =220 V. | =508

RMS5

F:R=100Q

X, :21'§fl:21t><50><%[:2009




(i) Impedance, Z= \/Rz +(X, - X,)

- \/1002 +(200-100)° =141.4Q

(ii) Peak value of current,

)| =L=\/5VMS

e G A

=~/;.><220 —99 A
141.4

(iii) Power factor of the circuit,

cosh = ol =0.707

Z 1414

(iv) Power factor at resonance

costp—R—R =1
Z R




