Alternating Current

Question1

A coil of inductive reactance %Q and a resistance 1¢) are connected

in series to a 200 V, 50 Hz AC source. The time lag between voltage
and current is

AP EAPCET 2025 - 26th May Morning Shift

Options:

1
300 S

Answer: B

Solution:

First, find the angle by which the current lags the voltage. This angle is called ¢.

Find tan ¢:
The formula is tan ¢ = % , Where X is the inductive reactance and R is resistance.

Here,XL:%QandRzlﬁ.
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So, tan ¢ =

i)

We know that tan & = % So, ¢ = .

Find the time period 7" of the AC supply:

The frequency f = 50 Hz, so T' = % = % seconds.
Find the time lag At:

The time lag is given by At = % x T.

Put the values in: At = = x L
Iy 50

Simplify it: At = % X 5% = 6%0 seconds.

Question2

In a series LCR circuit, the voltages across the capacitor, resistor
and inductor are in the ratio 2 : 3 : 6, if the voltage of the AC source
in the circuit is 240 V , then the voltage across the inductor is

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

240V
144V
9% V
D.

288V

Answer: D
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Solution:

The voltages across the capacitor (V¢), resistor (Vg), and inductor (V1) have the ratio 2:3:6.

This means Vo = 2k, Vg = 3k, and Vi, = 6k for some number k.

The total voltage across the circuit is given by:V = \/ Vg + (Vi — V)?This formula is used because in an

LCR circuit, resistor voltage is in phase with supply, while inductor and capacitor voltages are 180° out of
phase with each other.

We are told the source voltage is 240 V:240 = +/(3k)2 + (6k — 2k)2

Simplifying inside the square root:(3k)? = 9k%(6k — 2k)> = (4k)? = 16k>So,
240 = V9k? + 16k% = v/25k? = 5k

Now solve for k:5k = 240 — k = % = 48

Now, calculate the voltage across the inductor:Vy, = 6k = 6 x 48 = 288 V

Question3

If the voltage and current in an AC circuit are respectively
50sin(50t)V and 50 sin (50t + 5 )mA, then the power dissipated in

the circuit is nearly

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

1.296 W
0.643 W
0.884 W

1.768 W
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Answer: C

Solution:

The formula to find the average (real) power in an AC circuit is:
P = Vims X Ims X cos ¢pwhere ¢ is the phase difference between voltage and current.

The voltage is 50 sin(50¢), so its maximum (peak) value is 50 V.
The current is 50 sin (50t + %), so its peak value is 50 mA = 50 x 1073 A.

The phase difference ¢ between voltage and current is 7.

To get the RMS (root mean square) values from the peak values, divide by v/2:

_ 5
Vims = 22
50x10~3
II‘IIIS \/5

Multiply the numbers:

— 50x50x10~3
V2xV2xV?2

V2 X V2 x4/2=2V2

__ 2500x10°*
2V2
_ 25
2v2

This is approximately equal to 0.884 W.

Question4

In a series resonant LCR circuit, for the power dissipated to become
half of the maximum power dissipated, the current amplitude is
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AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

L

G times its maximum value.

B.

1/2 times its maximum value.

C.

twice its maximum value.

v/2 times its maximum value.

Answer: A

Solution:

Given:

In a series LCR circuit at resonance, the power dissipated is maximum.
We need to find:

For the power dissipated to become half of its maximum value, what is the current amplitude?
Step 1: Relation between Power and Current

The average power dissipated in an AC circuit is given by:

P=1I> R

At resonance, the impedance is purely resistive (Z = R), and the current is maximum (I = [,,,).

So maximum power is:

2 2
Pmax — IZ R — (Imax ) R — Imax R

rms,max

NG 2

But we only need relative power, so we can use P oc 12,

Step 2: Condition for half power
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We are told P = £ Pax
So:

I’R=3I2,.R

Simplify:
S
1=

Final Answer:

1 . . .
Option A: — times its maximum value.

So the current amplitude becomes 1/ /2 times its maximum value when the power is half of the maximum.

Questions

If a resistor of resistance 42, a capacitor of capacitive reactance 62
and an inductor of inductive reactance 9{) are connected in series
with an AC source, then the impedance of the circuit is

AP EAPCET 2025 - 23rd May Morning Shift
Options:
A.

1992

110
C.
0
D.
50

Answer: D

Solution:
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Impedance,
Z = \/R2 + (X — X¢)?
— £+ (9-6)? = VI6+9 =50

Question6

A resistor of 450€2 and an inductor are connected in series to an AC
source of frequency % Hz. If the power factor of the circuit is 0.6 ,
then the inductance connected in the circuit is

AP EAPCET 2025 - 22nd May Evening Shift
Options:
A.

6 mH
4H

4 mH
D.
6 H

Answer: B
Solution:

Power factor

R
cos ¢ = 7
I
R+ X3
R2
R? + (27fL)?

0.6 =

= 0.36=
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(450)2
(450)% + (27 x B.1)?
450)2
= 0.36= 2( )
450% 4 (150L)2

Solving, we get
L=4H

Question7

For better tuning of a series LC R circuit in a communication
system, the preferred combination is

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.

R=20Q:L=15H:C =35uF
R=15Q0:L =40H:C = 20uF

R=25Q:L=15H:C =45y F
D.
R=15Q:L=20H:C=45uF

Answer: B

Solution:

For better tunning of a series LC'R circuit in a communication system. Quality factor ' @ ' should be high.

1.€.

Q=

=

Ve

So, for high value of @, value of R and C' should be minimum and value L should be maximum.
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Question8

In an LCR series circuit, if the potential differences across inductor,
capacitor and resistor are 60 V,30 V and 40 V respectively, then the
AC voltage applied to the circuit is

AP EAPCET 2025 - 21st May Evening Shift

Options:
A.

50V
70V

130V
D.
60V

Answer: A

Solution:

AC voltage applied to the circuit,
V= \/Vg + (Vi — Ve)?

= \/402 + (60 — 30)2

= /1600 + 900 = /2500
=50V
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Question9

The resonant frequency of an LC circuit is f,. If a dielectric slab of
constant 16 is inserted completely between the plates of the
capacitor, then the resonant frequency is

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

[C1E

26

NS

D.
4f

Answer: C

Solution:

Resonance frequency

_ 1
fo= 55
When dielectric material is introduced, then new capacitance,
C'=CyK =16C, = 16C

.". New resonance frequency

g1 1
" VIO 2nVI x 160
IOV S
4 2nv LC 4
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Questionl10

An alternating current is given by 7 = (3 sinwt + 4 coswt)A. The
rms current will be

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.

B.

e
V2
1
V2
5
C. NG A
3
D. G
Answer: C

Solution:

The rms value is found from
writing i(t) = Asinwt + Bcoswt with A = 3, B = 4,

using

bems = /(%) =/ A4E = YTEE _ &

5
So the correct choice is Option C: — A.

V2

Questionll

A 50 Hz AC circuit has a 10 mH inductor and a 2() resistor in series.
The value of capacitance to be placed in series in the circuit to make
the circuit power factor as unity is
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Options:
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A.1.014 x 1076 F
B.1.014 x 10 % F
C.2.6x103F

D.4.125 x 10 * F

Answer: B

Solution:

Given:

Frequency, f = 50 Hz

Inductance, L = 10mH = 10 x 102 H

Resistance, R = 2

First, calculate the inductive reactance (X ) using the formula:
X =2nfL

Substituting the given values:
Xp=2rx50x10x103=m

For the circuit to have a unit power factor, the inductive reactance (X 1) must equal the capacitive reactance (
X¢). Therefore,

Xc=Xyp
The formula for capacitive reactance is:

_ 1
Xo = 27 fC

Setting X¢ = X1, we have:

= L

27 x50x C
Solving for C:
1
C= 2(m2) x50

_ 1
C= 2x9.8696 x50

_ 1
C= 973.036

C =1.014 x 10°3F = 1.014 mF

Thus, the required capacitance is 1.014 x 10> F.
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Question12

A resistor of resistance R, inductor of inductive reactance 2R and a
capacitor of capacitive reactance X are connected in series to an
AC source.If the series L — C — R circuit is in resonance, then the
power factor of the circuit and the value, X are respectively

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.0.5and 4R

B. 1 and 2R

C.0.5and 2R

D.1and 4R

Answer: B

Solution:

Given an L — C — R circuit in resonance, let’s analyze it:

Provided Values:

Inductive Reactance (X): 2R

Resistance (R): R

Resonance Condition:

In a resonant circuit, the inductive reactance is equal to the capacitive reactance. Therefore:
X =Xc¢

Xc=2R

Power Factor:

The power factor of a circuit is calculated as:

Resistance
P = Impedance (Z)

The impedance in an L — C' — R circuit, when in resonance and when X; = X, is:

Z =R+ (X — X¢)?

Since X1 = X in resonance:
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Z=+/R*+(2R-2R)?=R
Thus, the power factor is:
P=%£=1

Therefore, when the circuit is in resonance, the capacitive reactance X¢ = 2R, and the power factor is 1.

Question13

An inductor and a resistor are connected in series to an AC source of
voltage 144 sin (1007rt -+ %)V If the current in the circuit is

6sin (1007t + %) A, then the resistance of the resistor is
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Options:

A. 240

B. 369

C. 129

D. 180

Answer: C

Solution:

Given:

The voltage expression: V = 144 sin (100ﬂ't + %) \%
The current expression: I = 6 sin (1007rt + %) A
Analysis

Standard Form Comparison:

The standard forms of voltage and current are:
V = Vo sin(wt + ¢v)

I = Ipsin(wt + ¢;)

Phase Difference:
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Comparing the given equations, we identify the phases:

_ T

Voltage phase: ¢, = 5

—

Current phase: ¢; = %

The phase difference, ¢, between voltage and current is:
¢=¢v—¢i=75— ¢ =3 =60

Impedance Calculation:

The impedance Z of the circuit is given by:

Z =1 =24 =20

Resistance Calculation:

The relationship between impedance Z, resistance R, and the phase angle ¢ is given by:

% = cos ¢

Solving for R, we have:
R = cos(60°) x Z = 3 x 24 =12Q

Therefore, the resistance of the resistor is 12 §2.

Question14

A resistance of 20 is connected to a source of an alternating
potential V' = 200sin(107t). If ¢ is the time taken by the current to
change from the peak value to rms value, then ¢ is (in seconds)

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.25 x 1071

B.2.5 x 1074

C.25 x 102

D. 2.5 x 102

Answer: D

Solution:
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Given:
Resistance: R = 20

Alternating potential: V' = 200 sin(107t)

The expression for the alternating current I can be derived as follows:

200 sin (107t .
[= Y = 2050m) _ 105in(10xt)

We know that the root mean square (RMS) current is related to the peak current by the equation:

1 peak

Tews - = =5
Thus, the RMS current is also expressed as:
IRMS = dpeak Sln(].Oﬂ't)

Setting the RMS and the peak relation,

IP% = I sin(107t)

This simplifies to:

% = sin(107t)

The sine of 7 is known to be %, S0:

sin (L) = sin(107t) = 107t = =

Solving for t:

t= 45 =t=25x10"2s

Question15

A full wave rectifier circuit is operating from 50 Hz mains. The
fundamental frequency in the ripple output will be

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.50Hz

B. 70.7 Hz

C. 100 Hz
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D. 25 Hz

Answer: C

Solution:

In a full-wave rectifier, both the positive and negative halves of the AC input are used, effectively doubling
the frequency of the output ripple compared to the mains frequency. Here’s a step-by-step explanation:

The mains frequency is 50 Hz.

The full-wave rectifier inverts the negative half cycle, so the ripple frequency becomes:

fripple =2 x 50Hz = 100 Hz.

Therefore, the fundamental frequency in the ripple output is 100 Hz, which is Option C.

Question16

A series L — C' — R circuit is shown in the figure. Where the
inductance of 10 H, capacitance 40u F and resistance 60} are
connected to a variable frequency 240 V source. The current at
resonating frequency is

——WW
R

O
i |
i
O)
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Options:

A.4A

Get More Learning Materials Here : & m @\ www.studentbro.in



B.2A
C.54A
D.58A

Answer: A

Solution:

In the given LCR circuit, the components have the following values:
Inductance, L = 10H

Capacitance, C = 40 uF = 4 x 107 °F

Resistance, R = 60 2

The circuit is connected to a variable frequency source of 240 V.

To find the resonant frequency (w,), we use the formula:

Substituting the given values:

w, = L = —L = 50rad/s

" V10xaxi05  2x10°7

At resonance, the impedance Z of the circuit is minimized to the resistance R only. Thus, the current I at
resonant frequency can be calculated by:

_ VvV _ VvV _ 240 __
I=7=5%=% —4A
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Questionl7

In the figure. If A and B are identical bulbs, which bulb glows
brighter.

100 mH @A
— 0000 -

10 pF
s

(~)
N
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Options:

A A

B.B

C. Both with equal brightness

D. Both do not glow

Answer: A

Solution:

We know that, X¢ = 1/wC and X = wL

Get More Learning Materials Here : & m @\ www.studentbro.in



Y
i
3
T
1|@
>

o
— O
— O
=
)
vy

@

According to figure,

C=10ppF =10 x 1072 F
L =100mH = 0.1H

Here, C < L
SO, XC>>XL
4 > 1ip

Hence, bulb A will glow brighter.

Question18

An R — L — C circuit consists of a 150€2 resistor, 20uF' capacitor
and a 500 mH inductor connected in series with a 100 V AC supply.
The angular frequency of the supply voltage is 400rads—!. The phase
angle between current and the applied voltage is

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. tan 1(0.8)
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B. tan~1(0.25)
C. tan~1(0.6)
D. tan~1(0.5)

Answer: D

Solution:

To determine the phase angle ¢ between the current and the applied voltage in an R — L — C circuit, we
need to use the following relationship:

tan ¢ = 2

where:
e X is the inductive reactance
e X is the capacitive reactance

e R is the resistance

Given:

Resistance, R = 15012

Capacitance, C' = 20uF = 20 x 107 5F
Inductance, L = 500mH = 500 x 103H
Angular frequency, w = 400rad s ™*

The inductive reactance X, is calculated as:
X, =wL

Substituting the values:

X1, = 400 x 500 x 10~*

X, =2009

The capacitive reactance X¢ is calculated as:

Substituting the values:
_ 1

X0 = o010

Xo=1250Q

Now, we can find the phase angle using the equation:

tang — XXe

Substituting the values:
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__ 200—125
tan ¢ = R

tan¢ = %

tan¢ = 0.5

Therefore, the phase angle ¢ is:
¢ = tan"1(0.5)

So, the correct answer 1is:

Option D tan=1(0.5)

Question19

Capacitive reactance of a capacitor in an AC circuit is 3k). If this
capacitor is connected to a new AC source of double frequency, the
capacitive reactance will become.

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 1.5k(2

B. 3k2

C. 6k2

D. 5.2k(2

Answer: A

Solution:

Given capacitive reactance,
X, = 3k

we know that,

Get More Learning Materials Here : & m @\ www.studentbro.in



f X_01 fo
fr 1
=2 "3 (. fo=2f1)
3k
= 25 = 15k0
Question20

A coil of inductance 0.1 H and resistance 110 is connected to a
source of 110 V and 350 Hz . The phase difference between the
voltage maximum and the current maximum is

AP EAPCET 2022 - 4th July Morning Shift

Options:

Answer: D
Solution:

Given, Inductance, L = 0.1 H
Resistance, R = 110%2;
Potential difference, V =110 V
Frequency, f = 350 Hz

Phase difference between maximum voltage and maximum current is given as
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XL

tan ¢ = —-
an ¢ =
onfL  2x 2 x 350 x 01
R 110 N
= tan¢ =2

= ¢ =tan '(2)

Question21

A 20 V AC is applied to a circuit consisting ofa resistor and a coil
with negligibleresistance. If the voltage across the resistor is12 V, the
voltage across the coil is

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. 16V

B.10V

C.8V

D.6V

Answer: A
Solution:

Given, V. =20V

Voltage across resistance = 12 'V
Let voltage across inductor be V7,
As we know that,

V2=Vi+V}?
= V2=V?2-V3=(20)?%—(12)*
=400 — 144 = 256 V
V=16V
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Question22

A bulb of resistance 280¢2 is supplied with a 200 V AC supply. What
is the peak current?

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.Nearly 1 A

B. Nearly 2 A

C. Nearly 1.4 A

D. Nearly 2.8 A

Answer: A

Solution:

Given, resistance of bulb, R = 28012

Supply voltage V,,,, =200V

_ Vo _
As, Vo= 7 root mean square speed
= VO - \/iums

where, V), is peak voltage,

As, V =1IR

_ Vo _ V2x200 _ 5V2 _
=% 280 _T_l'omA

Which is nearly 1A.

Question23

A resonant frequency of a current is f. If thecapacitance is made
four times the initialvalue, then the resonant frequency willbecome
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Options:

A L

B.2f

C.f

f
D. £

Answer: A

Solution:

Given,

Initial resonance frequency, f; = f

Initial capacitance and inductance be Cy = Cand L; = L
Final capacitance and inductance one Cs = 4C' and Ly = L
Let final frequency be f'.

. _ 1 _
Since, w = Wordm 2rf

where, w and f and angular frequency and frequency.

! ! —_—
1 f Lo VG _ o,

T2 =7 \VTIo ~ e
p=1
2
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