
In an LC circuit, angular frequency at resonance is . The new
angular frequency when inductance is made four times and
capacitance is made eight times is

MHT CET 2025 5th May Evening Shift

Options:

A.

B.

C.

D.

Answer: B

Solution:
An LC circuit has angular frequency at resonance as

Step 1: Write initial expression

ω

ω

2√2

ω

4√2

ω
4

ω
√2

ω = 1
√LC

.

ω = 1
√LC

Question1

Alternating Current
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Step 2: Apply changes

New inductance: 

New capacitance: 

New angular frequency:

Step 3: Simplify

Factor relation to original:

So

Step 4: Simplify further

So

Final Answer:

Option B:  ✅

-------------------------------------------------------------------------------------------------

Question2

The value of alternating e.m.f. (E) in the given circuit is

L′ = 4L

C ′ = 8C

ω′ = 1
√L′C ′

= 1
√(4L)(8C)

.

ω′ = 1
√32LC

.

ω = 1
√LC

.

ω′ = 1
√32

⋅ 1
√LC

= ω

√32
.

√32 = √16 ⋅ 2 = 4√2.

ω′ = ω

4√2
.

ω

4√2
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Options:

A.

30 V

B.

60 V

C.

50 V

D.

110 V

Answer: C

Solution:

V = √V2
R + (VL −VC)

2

= √(40)2 + (20 − 50)2

= √(40)2 + (30)2

= √1600 + 900

= √2500
∴  V = 50 V
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-------------------------------------------------------------------------------------------------

Question3

An inductor of , capacitor of capacitance  and
resistance of  are connected in series with an AC voltage source
of  supply. The tangent of the phase angle '  ' between
voltage and current is

MHT CET 2025 5th May Evening Shift

Options:

A.

4

B.

3

C.

2

D.

1

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

( 100
π )mH ( 10−3

2π )F
10Ω

110 V, 50 Hz ϕ

tanϕ =
XC −XL

R
= (

1
ωC − ωL

R
)

tanϕ =

1

(2π×50)×( 10−3

2π )
− (2π× 50) × ( 100

π
× 10−3)

10

⇒ tanϕ =
20 − 10

10
⇒ tanϕ = 1
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Question4

MHT CET 2025 26th April Evening Shift

Options:

A.

B.

C.

D.

Answer: C

Solution:

The inductors in the circuit are connected in parallel.

When we have two inductors,  and , in parallel, the total inductance ( ) is found using the formula:

 The frequency at resonance for the circuit is 

1
4π√LC

1

2π√LC

1
π√LC

2

π√LC

L1 L2 LT
1
LT

= 1
L1

+ 1
L2
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In this circuit, both inductors are the same ( ). So, 

This means 

The capacitors are also connected in parallel.

For two capacitors,  and , in parallel, the total capacitance ( ) is: 

In this circuit, both capacitors are the same ( ), so 

But the explanation used the formula for capacitors in series, so this may be an important point to check
when solving problems. If the capacitors were in series, the formula would be  and 

Now, the resonant frequency ( ) for an LC circuit is: 

Substituting  and , we get: 

This simplifies to: 

-------------------------------------------------------------------------------------------------

Question5

In an a.c. circuit containing  in series the ratio of true power
to apparent power is (  impedance of the circuit and R is the
resistance)

MHT CET 2025 26th April Evening Shift

Options:

A.

B.

C.

D.

L1 = L2 = L 1
LT

= 1
L
+ 1

L
= 2

L

LT = L
2

C1 C2 CT CT = C1 + C2

C1 = C2 = C CT = C + C = 2C

1
CT

= 1
C1

+ 1
C2

CT = C
2

f f = 1
2π√LTCT

LT = L
2 CT = C

2 f = 1

2π√ L
2 ⋅

C
2

f = 1

π√LC

L,C,R
Z =

Z
R

tanϕ

cotϕ

R
Z
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Answer: D

Solution:

Step 1: Recall key concepts

True power (P) = 

Apparent power (S) = 

Power factor (p.f.) = 

So, the ratio of true power to apparent power is .

Step 2: Express  in terms of  and 

For a series  circuit:

Impedance magnitude: 

Phase angle: 

Therefore, 

Step 3: Compare with answer choices

Option A.  → reciprocal, not correct.

Option B.  → not correct.

Option C.  → not correct.

Option D.  → matches . ✅

✅ Final Answer:

Correct option: D

-------------------------------------------------------------------------------------------------

Question6

V I cosϕ

V I

P

S
= cosϕ

cosϕ

cosϕ R Z

RLC

Z = √R2 + (XL −XC)2

tanϕ =
XL −XC

R

cosϕ =
R

Z

Z
R

tanϕ

cotϕ

R
Z

cosϕ

The ratio of true power to apparent power is  R
Z
.

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



MHT CET 2025 26th April Evening Shift

Options:

A.

210 W

B.

400 W

C.

800 W

D.

900 W

Answer: A

Solution:

In series LCR circuit R  and impedance is . An rms
voltage 210 V is applied across the circuit. The true power consumed
in AC circuit is nearly

= 18Ω 30Ω
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-------------------------------------------------------------------------------------------------

Question7

A resistor of , inductor of self inductance  and a capacitor
of unknown capacity are connected in series to an a.c. source of

 supply. When the voltage and current are in phase, the
value of capacitance is

5. Ω ( 2
π2 )H

100 V, 50 Hz

MHT CET 2025 26th April Morning Shift

Options:

A. 

B. 

10μ F

20μ F
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Solution:

Given:  and 

As voltage and current are in phase, the circuit is a resonant circuit.

-------------------------------------------------------------------------------------------------

Question8

 and R are connected in series to an a. c. source. Which one of
the following is true?

Phase relation between current and voltage is such that

MHT CET 2025 26th April Morning Shift

Options:

L = 2
π2 H f = 50 Hz

∴ XC = XL

1

ωC
= ωL

C =
1

ω2L
=

1

4π2f 2L

=
1

4π2 × (50)2 × 2
π2

= 50 × 10−6 F = 50μ F

L,C

C. 

D. 

Answer: D

40μ F

50μ F
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A. both are out of phase with each other in ' R '.

B. both are in phase in ' L ' and out of phase in '  '.

C. both are out of phase in ' L ' and in phase in 'C'.

D. both are out of phase in both ' C ' and ' L '.

Answer: D

Solution:
In a resistor (R): Current ( ) and voltage ( ) are in phase. (No phase difference.)

In an inductor (L): Voltage leads current by , or equivalently, current lags voltage by . → Out
of phase.

In a capacitor (C): Current leads voltage by , or equivalently, voltage lags current by . → Out
of phase.

So:

For R → in phase

For L → out of phase

For C → out of phase

Now check options:

A: “Both are out of phase with each other in R.” → Wrong, in R they are in phase.

B: “Both are in phase in L and out of phase in C.” → Wrong, in L they are out of phase.

C: “Both are out of phase in L and in phase in C.” → Wrong, in C they are out of phase.

D: “Both are out of phase in both C and L.” → Correct ✅

Final Answer:

 Both are out of phase in both capacitor and inductor.

-------------------------------------------------------------------------------------------------

Question9

In series LCR circuit C  and . The ratio of
energy stored in the inductor to that in capacitor, when maximum
current flows through the circuit is

C

I V

90∘ 90∘

90∘ 90∘

D

= 2μ F,  L = 5mH R = 5Ω

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



MHT CET 2025 26th April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Energy stored in capacitor is,

Similarly, energy stored in inductor 

-------------------------------------------------------------------------------------------------

Question10

In an  circuit, the value of  is  henry and the value of R is
, If in the circuit, an alternating e.m.f of 230 V at 50 cycles per

second is connected, the impedance of the circuit and current will be
respectively

MHT CET 2025 25th April Evening Shift

Options:

A. 

B. 

200 : 1

100 : 1

300 : 1

500 : 1

U = 1
2 CV2

= 1
2 LI

2

∴
Uinductorl 
Ucapacitor 

=
1
2 LI

2

1
2 CV2 = L

C × 1
R2 = 5×10−3

2×10−6 × 1
52 = 100

1

LR L ( 0.3
π )

40Ω

12.5Ω, 9.2 A

46.4Ω, 6.4 A
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C. 

D. 

Answer: D

Solution:

Step 1: Write down given data

Supply voltage 

Frequency 

Step 2: Reactance of inductor

Step 3: Impedance of circuit

Step 4: Current

✅ Final Answer:

Impedance: 

Current: 

Correct option: D

-------------------------------------------------------------------------------------------------

Question11

In an a.c. circuit, a resistance '  ' is connected in series with an
inductance '  '. If phase angle between voltage and current is ,
the value of inductive reactance will be 

23.2Ω, 5 A

50Ω, 4.6 A

L = 0.3
π H

R = 40Ω

V = 230V (rms)

f = 50Hz

XL = 2πfL

XL = 2π(50) ( 0.3
π ) = 2 × 50 × 0.3 = 30Ω

Z = √R2 +X 2
L

Z = √402 + 302 = √1600 + 900 = √2500 = 50Ω

I = V
Z

= 230
50 = 4.6A

50Ω

4.6A

R
L 45∘

(tan 45∘ = 1)
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Options:

A. R

B. 

C. 

D. 

Answer: A

Solution:

Step 1: Relation between phase angle and reactance

For a series  circuit, the phase angle  between voltage and current is:

where  = inductive reactance.

Step 2: Apply the given data

So,

✅ Final Answer:

The value of inductive reactance is .

Correct Option: A (R) ✅

-------------------------------------------------------------------------------------------------

Question12
An a.c. source of frequency ' f ' is connected to a circuit containing
an inductance '  ' and resistance ' R ' in series. The impedance of

R
2

R
4

R
√2

RL ϕ

tanϕ = XL

R

XL = ωL

ϕ = 45∘, tan 45∘ = 1

tanϕ = XL

R
= 1

⟹ XL = R

R

L
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this circuit is

MHT CET 2025 25th April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Step 1: Recall impedance in an  circuit

For a resistor  (resistance) in series with an inductor , the impedance is given by

where  is the inductive reactance.

Step 2: Inductive reactance

The inductive reactance is:

Step 3: Substitute

So,

Step 4: Compare with options

Option D:

matches perfectly.

✅ Correct Answer: Option D

√R2 + 2πfL2

√R2 + L2

R+ 2πfL

√R2 + 4π2f 2 L2

R− L

R L

Z = √R2 +X 2
L

XL

XL = ωL = 2πfL

Z = √R2 + (2πfL)2

√R2 + 4π2f 2L2
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-------------------------------------------------------------------------------------------------

Question13

The reactance of a capacitor is . If the frequency and the
capacitance are doubled, then the new reactance will be

MHT CET 2025 25th April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given, 

New Capacitance  and new frequency

 New capacitive reactance 

-------------------------------------------------------------------------------------------------

Question14

XC

XC

2

XC

XC

4

2XC

XC = XΩ

⇒ 1
2πfC = XΩ

C = 2C

f ′ = 2f

∴ X′
C = 1

2π(2f)(2C)

X′
C =

1

(2π)(4fC)

X′
C =

1

4
XC

X′
C =

XC

4
Ω
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An a. c. voltage is applied to pure inductor. The current in the
inductor

MHT CET 2025 25th April Morning Shift

Options:

A. leads the voltage by 

B. leads the voltage by 

C. lags behind the voltage by 

D. lags behind the voltage by 

Answer: C

Solution:

1. For a pure inductor:

The relation between voltage and current is:

2. If applied voltage is sinusoidal:

3. Current:

4. Phase relation:

Current lags voltage by .

✅ Correct Answer:

Option C: lags behind the voltage by 

-------------------------------------------------------------------------------------------------

Question15

( π
4 )

c

( π
2 )

c

( π
2 )

c

( 3π
4 )c

v(t) = L
di(t)
dt

v(t) = Vm sin(ωt)

i(t) = 1
L
∫ v(t) dt = 1

L
∫ Vm sin(ωt) dt

i(t) = − Vm

ωL cos(ωt) = Vm

ωL sin (ωt− π
2 )

π
2

( π
2 )

c
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The power factor of a CR circuit is , If the frequency of a.c.
signal is halved, then the power factor of the circuit will become

MHT CET 2025 25th April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

For capacitive reactance,

When frequency is halved,

Now,

-------------------------------------------------------------------------------------------------

1
√2

1
√3

1
√5

1
√7

1
√11

XC ∝ 1
ω

X ′
C = 2XC

cosϕ =
R

√R2 +X2
c

∴
(cosϕ)′

(cosϕ)
=

R

√R2 + (X′
c)

2
×

√R2 +X2
c

R

=√ R2 +X2
c

R2 + 4X2
c

 But,  tanϕ = XC

R

∴ (cosϕ)′ = (cosϕ) ×√ R2+R2 tan2 ϕ

R2+4R2 tan2 ϕ

 Given:  cosϕ 1
√2

⇒ tanϕ = 1

∴ (cosϕ)′ = 1
√2

×√ R2+R2

R2+4R2 = 1
√2

× √2
√5

= 1
√5
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Question16

In LCR series circuit, when '  ' is removed from the circuit, the
phase difference between voltage and current in the circuit is . If '

 ' is removed from the circuit instead of  then phase difference is
again . The power factor of the circuit is 

MHT CET 2025 25th April Morning Shift

Options:

A. 

B. 

C. 

D. 1

Answer: D

Solution:

L
π
3

C L
π
3 (tan 60∘ = √3)

√3
2

√2

1
√2
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When L is removed,

When C is removed,

-------------------------------------------------------------------------------------------------

XC

R
= tan

π

3

∴XC = R tan
π

3

XL

R
= tan

π

3

XL = R tan
π

3

∴ Z = √R2 + (XL −XC)
2 = R

∴ cosϕ =
R

Z
= 1

Question17

If the power factor changes from 0.5 to 0.25 because impedance
changes from  to  then . The value of x is (Resistance
remains constant)

MHT CET 2025 23rd April Evening Shift

Options:

A. 0.1

B. 0.5

C. 0.7

D. 0.4

Answer: B

Z1 Z2 Z1 = xZ2

Solution:

Step 1: Recall Definitions

Power factor (p.f.) = cos ϕ = R/Z,
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where  is the resistance (constant here), and  is the magnitude of impedance.

So:

Step 2: Write Relations

Initially:

So:

Then:

So:

R Z

p.f. = R
Z

cosφ1 = p.f.1 = 0.5 = R
Z1

Z1 = R
0.5 = 2R

cosφ2 = p.f.2 = 0.25 = R
Z2

Step 3: Relation Between  and 

So:

Step 4: Final Answer

✅ Correct option: Option B (0.5)

-------------------------------------------------------------------------------------------------

Z2 = R
0.25 = 4R

Z1 Z2

Z1 = 2R, Z2 = 4R

Z1 = 1
2 Z2

x = 0.5

Question18

Same current is flowing in two different a.c. circuits. First circuit
contains only inductance and second contains only capacitance. If
the frequency of a.c. is increased in both circuits, the current will

MHT CET 2025 23rd April Evening Shift
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Options:

A. increase in the first circuit and decrease in second.

B. increase in both circuits.

C. decrease in both circuits.

D. decrease in first circuit and increase in second.

Answer: D

Solution:
Inductive reactance 

Capacitive reactance 

XL = ωL = 2πfL

∴ XL ∝ f

XC = 1
ωC

= 1
2πfC

∴ XC ∝ 1
f

As frequency increases inductive reactance will increase and current will decrease. On the other hand
capacitive reactance will decrease and the current will increase.

-------------------------------------------------------------------------------------------------

Question19

An a. c. source is connected across a pure inductor. Which one of the
following figures shows the correct phase relation between the
current and e.m.f.?
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Options:

A. D

B. B

C. A

D. C

Answer: B

Solution:

In a purely inductive circuit, the current lags behind the e.m.f. by .

-------------------------------------------------------------------------------------------------

Question20

90∘

In an a.c. circuit with pure capacitance ' C ' and a.c. source
, the equation of instantaneous current is given by

MHT CET 2025 23rd April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: B

E = E0 sinωt

I = E0ωc sin(ωt)

I = E0ωc sin (ωt+ π
2 )

I = E0

ωc sin(ωt)

I = E0

ωc sin (ωt +
π
2 )
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Solution:

Step 1: Voltage across capacitor

The applied AC source is

For a capacitor,

Thus,

Step 2: Differentiate

So,

Step 3: Express in sine form

Recall:

Hence,

E(t) = E0 sin(ωt).

i(t) = C dV
dt .

i(t) = C d
dt [E0 sin(ωt)].

d
dt
sin(ωt) = ω cos(ωt).

i(t) = C ⋅E0 ⋅ ω cos(ωt).

cos(ωt) = sin (ωt+ π
2 ).

Step 4: Compare with options

This matches Option B:

✅ Answer: Option B

-------------------------------------------------------------------------------------------------

i(t) = E0ωC sin(ωt+ π
2 ).

I = E0ωC sin (ωt+ π
2 ).

Question21

A current of 5 A is flowing at 220 V in a primary coil of a
transformer. If the voltage produced in the secondary coil is 2200 V
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Options:

A. 2.5 A

B. 5 A

C. 0.25 A

D. 

Answer: C

Solution:

Power in primary 

As  power is lost, power in secondary

-------------------------------------------------------------------------------------------------

50%

0.025 A

Ip = 5 A,Vp = 220 V,Vs = 2200 V

P = IpVp = 5 × 220 = 1100 W

50%

PS =
1100

2
= 550 W

Is =
Ps

Vs
=

550

2200
= 0.25 A

and  of power is lost, then the current in the secondary coil will
be

Question22

Figure shows the combination of inductances and capacitances.
Resonant frequency of the  circuit isL − C
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Options:

A. 

B. 

C. 

D. .

Answer: D

Solution:

Inductors: L and 2 L are in series

Capacitors: C and 2 C are in parallel

1

2π√LC

1

3π√LC

1

4π√LC

1

6π√LC

∴ Leq = L+ 2 L = 3 L

∴ Ceq = C+ 2C = 3C

Resonant Frequency:

f =
1

2π√ Leq Ceq 

=
1

2π√(3 L)(3C)
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-------------------------------------------------------------------------------------------------

Question23

An alternating e.m.f. is given by . In how much time the
e.m.f. will have half its maximum value, if e starts from zero ?

MHT CET 2025 22nd April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

We are asked:

An alternating emf is given by

We want the time when emf becomes half its maximum value for the first time starting from zero.

Step 1: Condition for half maximum.

Maximum value = .

Half of that = .

∴ f =
1

6π√LC

e = e0 sinωt

(T =  Time Period,  sin 30∘ = 1
2 )

T
8

T
4

T
12

T
16

e = e0 sin(ωt).

e0

e0
2
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So:

Step 2: Solve for .

The first time after starting from 0 is:

Step 3: Express in terms of time period .

So

✅ Final Answer:

The emf reaches half its maximum value in

Correct Option: C.

-------------------------------------------------------------------------------------------------

Question24

A coil has inductance 2 H . The ratio of its reactance when it is
connected first to an a.c. source and then to a d.c. source is

MHT CET 2025 22nd April Evening Shift

Options:

A. -1

B. zero

C. 

D. +1

e0 sin(ωt) =
e0
2 ⇒ sin(ωt) = 1

2 .

ωt

sin(ωt) = 1
2 ⇒ ωt = π

6 ,
5π
6 ,…

ωt = π
6 .

T

T = 2π
ω ⇒ ω = 2π

T .

t = π/6
ω

= π/6
2π/T = T

12 .

.T
12

∞
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Answer: C

Solution:

Step 1: Recall inductive reactance formula

For an inductor connected to an a.c. source of angular frequency :

where  is the inductance and .

Step 2: For a d.c. source ( )

In d.c., frequency .

So,

Step 3: For an a.c. source ( )

Then,

is some finite positive value (for nonzero ).

Step 4: Ratio required

That is division by zero, which tends to .

✅ Final Answer:

Option C: 

-------------------------------------------------------------------------------------------------

Question25

When a capacitor is connected in series LR circuit, the alternating
current flowing in the circuit

MHT CET 2025 22nd April Evening Shift

Options:

ω

XL = ωL

L ω = 2πf

f = 0

f = 0 ⟹ ω = 0

XL, DC = ωL = 0 × L = 0

f ≠ 0

XL, AC = ωL

ω

Ratio =
XL, AC

XL, DC
= ωL

0

∞

∞
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A. remains constant

B. increases

C. decreases

D. is zero

Answer: B

Solution:

We are given an LR circuit (an inductor & resistor in series).

Now, a capacitor is connected in series with it, making it an LCR series circuit.

Analysis:

In an LR circuit, the impedance is

If a capacitor is added in series, the impedance becomes:

Clearly, the impedance does not remain constant; it depends on frequency and C.

If , i.e. the circuit is in resonance, the reactances cancel each other, so:

This is smaller than the LR impedance .

Therefore, the current in the circuit increases.

So in general, adding the capacitor provides a possibility of cancelling out some inductive reactance,
thereby reducing impedance and increasing the current.

✅ Correct Answer:

Option B — increases

-------------------------------------------------------------------------------------------------

Question26

When alternating current is passed through  series circuit, the
power factor is  and , then the value of L is

ZLR = √R2 + (ωL)2

ZLCR = √R2 + (ωL− 1
ωC

)2

ωL = 1
ωC

Z = R

ZLR

L − R
√3
2 R = 50Ω

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



MHT CET 2025 22nd April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

where , and .

Alternatively,

Step 2. Find .

Given:

So,

Then

Step 3. Use .

Given :

[cos π
6 = √3

2 , sin π
6 = 1

2 , tan
π
6 = 1

√3
]

1
2 π

√3
2 π

1
2√3π

1
√3π

cosϕ = R
Z

Z = √R2 +X 2
L XL = ωL

tanϕ = XL

R
.

ϕ

cosϕ = √3
2 .

ϕ = π
6 .

tanϕ = 1
√3

.

tanϕ = XL/R

XL

R = 1
√3
⟹ XL = R

√3
.

R = 50
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Step 4. Relating  to .

Usually, unless otherwise stated, . For standard power-frequency problems, it is implicitly assumed
, thus .

So

Step 5. Simplify.

Final Answer:

Correct option: C.

-------------------------------------------------------------------------------------------------

Question27

An a.c. e.m.f. of peak value 230 V and frequency 50 Hz is connected
to a circuit with  and a capacitor all in series.
The value of capacitance is '  ' for the current in the circuit to be
maximum. The value of '  ' and maximum current are respectively
(  )
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Options:

A. 

B. 

C. 

D. 

XL = 50
√3

.

XL L

XL = ωL.

ω = 2πf
f = 50Hz ω = 2πf = 100π rad/s

L = XL

ω =
50/√3
100π .

L = 50
100√3 π

= 1
2√3π

.

1
2√3π

R = 11.5Ω,  L = 2.5H
C

C
π2 = 10

4μ F, 20 A

5μ F, 10 A

2μ F, 20 A

8μ F, 12 A
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Answer: A

Solution:
Step 1: Resonance condition

At resonance:

where .

So:

Step 2: Angular frequency

Step 3: Capacitance

Given: .

So:

Step 4: Maximum Current at resonance

At resonance, impedance = .

So peak current:

Final Answer:

Correct option: A (  ) ✅

-------------------------------------------------------------------------------------------------

Question28

An ideal inductor of  is connected in series with a 
resistor. If a  alternating source is connected across the

ωL = 1
ωC

ω = 2πf

C = 1
ω2L

f = 50Hz, ω = 2πf = 100π rad/s

C = 1
(100π)2⋅2.5

π2 = 10 ⇒ (100π)2 = 10,000π2 = 100,000

C = 1
2.5×100,000 = 1

250,000 F

C = 4 × 10−6 F = 4μF

R

I0 = V0

R = 230
11.5 = 20A

C = 4μF, Imax = 20A

4μF, 20A

( 1
π )H 300Ω

20 V, 200 Hz
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combination, the phase difference between the voltage and current is

MHT CET 2025 21st April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:
Given:

Inductor: 

Series resistor: 

AC source: 

Step 1: Compute Inductive Reactance

Step 2: Phase Angle

For an RL circuit in series, the phase angle between voltage and current is

Final Answer:

The phase difference is:

tan−1 ( 3
4 )

tan−1 ( 4
3 )

tan−1 ( 5
4 )

tan−1 ( 4
5 )

L = 1
π

H

R = 300Ω

V = 20V, f = 200Hz

XL = 2πfL

= 2π ⋅ 200 ⋅ 1
π

= 400Ω

ϕ = tan−1 ( XL

R )

= tan−1 ( 400
300 )

= tan−1 ( 4
3 )
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Option B:  ✅

-------------------------------------------------------------------------------------------------

Question29

An alternating e.m.f. having voltage  is applied to a
series L-C-R circuit. Given : . The r.m.s. value of
potential difference across capacitor will be

MHT CET 2025 21st April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

We are given an LCR series circuit with applied alternating emf:

Condition:

where  and .

We want the r.m.s. value of potential difference across capacitor.

Step 1: Circuit impedance

In series circuit:

Given condition: .

tan−1( 4
3 )

V = V0 sinωt
|XL −XC| = R

V0RωC

V0

RωC

V0

2RωC

V0

√2RωC

V = V0 sinωt.

|XL −XC| = R

XL = ωL XC = 1
ωC

Z = √R2 + (XL −XC)2.

|XL −XC| = R
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So:

Step 2: Current in circuit

Peak current:

r.m.s. current:

Step 3: Potential difference across capacitor

Voltage across capacitor (rms) is:

So:

Now .

Thus:

✅ Final Answer:

The correct option is:

-------------------------------------------------------------------------------------------------

Question30

In an electrical circuit '  ', '  ', '  ' and an a.c. voltage source are
all connected in series. When ' L ' is removed from the circuit, the
phase difference between the voltage and the current in the circuit is

. If instead '  ' is removed from the circuit, the phase difference is
again . The power factor of the circuit is 

Z = √R2 +R2 = √2R.

I0 = V0

Z
= V0

√2 R
.

Irms = I0
√2

= V0

2R .

VC,rms = Irms ⋅XC.

VC,rms = V0

2R ⋅XC.

XC = 1
ωC

VC,rms = V0

2R ⋅ 1
ωC

= V0

2RωC .

Option C:  V0

2RωC

R L C

π
3 C

π
3 (tan π

3 = √3)
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Options:

A. 

B. 

C. 

D. 1

Answer: D

Solution:

√3
2

1
2

1
√2
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When L is removed,

When C is removed,

XC

R
= tan

π

3

∴XC = R tan
π

3

XL

R
= tan

π

3

XL = R tan
π

3

∴ Z = √R2 + (XL −XC)
2 = R

∴ cosϕ =
R

Z
= 1

-------------------------------------------------------------------------------------------------

Question31

In series LCR resonant circuit, R ,  and voltage
across resistance is 200 V . The angular frequency is . At
resonance, the voltage across the inductance is

MHT CET 2025 21st April Morning Shift

Options:

A. 400 V

B. 250 V

C. 1000 V

D. 500 V

Answer: D

= 800Ω C = 2μ F
250rad/s

Solution:
 At resonance in series LCR circuit, 
XL = XC

ωL =
1

ωC
. . . (i)
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Now, voltage across inductor is

-------------------------------------------------------------------------------------------------

I =
VR

R

VL = IXL

VL = VR

R ×XL

VL = VR

R × ωL

VL = VR

R × 1
ωC …. [From(i)]

VL = 200
800 × 1

250×2×10−6 = 500 V

Question32

If maximum energy is stored in a capacitor at  then the time
after which, current in the circuit will be maximum is

t = 0

MHT CET 2025 21st April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

π× 10−3 s

2π× 10−3 s

2π× 10−4 s

π× 10−4 s
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Solution:

At , the energy and hence the charge stored in the capacitor is maximum.t = 0

 Since, q = q0 cosω0t

∴ i = dq
dt = q0ω0 sinω0t = i0 sinω0t

 When i = i0, i0 = i0 sinω0t

∴ sinω0t = 1

∴ ω0t = π
2

∴ t = π
2ω0

-------------------------------------------------------------------------------------------------

Question33

In LCR series circuit, R = 18  and impedance . An r.m.s.
voltage of 220 V is applied across the circuit. The true power
consumed in a.c. circuit is

MHT CET 2025 21st April Morning Shift

 Now, ω0 = √ 1

LC
=

1

√16 × 10−3 × 10−5

=
1

√16 × 10−8
=

1

4 × 10−4
= 2500rad/s

∴ t =
π

2 × 2500
=

π

5000
= 2π× 10−4 s

Ω 33Ω

Options:

A. 400 W

B. 600 W

C. 800 W

D. 900 W

Answer: C
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Solution:
Given:

Resistance, 

Impedance, 

Applied RMS voltage, 

Step 1: Calculate the RMS current ( ):

Step 2: Calculate true power consumed ( ):

True power consumed in the circuit (also called average power) is given by

R = 18Ω

Z = 33Ω

Vrms = 220V

Irms

Irms =
Vrms
Z = 220

33 = 6.67A

P

Correct answer: Option C, 800 W

-------------------------------------------------------------------------------------------------

Question34

An a.c. e.m.f. of peak value  and frequency 50 Hz is
connected to a circuit with  and a capacitor all
in series. The value of capacitance is ' C ' for the current in the
circuit to be maximum. The value of C and maximum current are
respectively .

MHT CET 2025 20th April Evening Shift

P = I 2
rms R

P = (6.67)2 × 18 = 44.44 × 18 = 800W

= 230 V
R = 11.5Ω,  L = 2.5H

(π2 = 10)

Options:

A. 

B. 

C. 

2μ F, 10 A

4μ F, 20 A

6μ F, 10 A
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D. 

Answer: B

Solution:
Maximum current occurs at Resonance

Maximum current at resonance

 and maximum current 

8μ F, 20 A

∴ XL = XC ⇒ ωL = 1
ωC

ω2 = 1
LC

⇒ C = 1
ω2L

ω = 100π ⇒ ω2 = (100π)2 = 104.10 = 105

∴ C = 1
105×2.5

= 4
106

= 4 × 10−6 F = 4μ F

Imax = V0

R = 230
11.5 = 20 A

∴ C = 4μ F Imax = 20 A

-------------------------------------------------------------------------------------------------

Question35

An e.m.f.  is applied to a circuit containing  and 
in series where  and . The average power
dissipated in the circuit is

MHT CET 2025 20th April Evening Shift

Options:

A. 

B. 

e = E0 cosωt L,C R
XL = 3R XC = R

E 2
0

5R

E 2
0

10R

C. 

D. 

Answer: B

E2
0

15R

E 2
0

20R
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Solution:

Net impedance 

Average power dissipated,

-------------------------------------------------------------------------------------------------

Question36

Z = √R2 + (XL −XC)
2

Z = √R2 + (3R−R)2 = √R2 + 4R2

= √5R

Irms  =
Ems 

Z
=

E0/√2

√5R
=

E0

√10R

P = I 2
rim  ⋅R = ( E0

√10R
)
2
R =

E 2
0R

10R2 =
E 2

0

10R

An ideal transformer converts 220 a.c. to 3.3 kV a.c. to transmit a
power of 4.4 kW . If primary coil has 600 turns then alternating
current in secondary coil is

MHT CET 2025 20th April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

5
3  A

1
4  A

4
3  A

2
3  A

Solution:

Vp = 220 V

Given data:

Primary voltage, 
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Step 1: Power in an ideal transformer

For an ideal transformer, power in primary = power in secondary:

Step 2: Using the given power

Here, total power transmitted = 

Step 3: Substitute the secondary voltage

Np = 600

Ns =

Is =

Pp = Ps

VpIp = VsIs

P = 4400 W

VsIs = 4400

Number of primary turns, 

Number of secondary turns,  (not required for this question)

Current in secondary coil,  ?

Vs = 3.3 kV = 3300 V

P = 4.4 kW = 4400 W

Secondary voltage, 

Power transmitted, 

Step 4: Calculate 

Step 5: Final answer

The alternating current in secondary coil is:

So, the correct option is Option C.

-------------------------------------------------------------------------------------------------

Question37

3300 × Is = 4400

Is

Is =
4400
3300

Is =
44
33

Is =
4
3  A

4

3
 A

A coil of self-inductance  is connected in series with a bulb and an
a. c. source. Brightness of the bulb decreases when

L
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Options:

A. an iron rod is inserted in the coil.

B. frequency of a.c. source is decreased.

C. number of turns in the coil is reduced.

D. a capacitance of reactance  is included in the same circuit.

Answer: A

Solution:
Let us analyze each option step by step as per NCERT methods:

The coil (inductor) has inductive reactance .

The total impedance of the circuit is , where  is the resistance of the bulb.

(XC −XL)

XL = 2πfL

Z = √R2 +X 2
L R

The brightness of the bulb depends on the current in the circuit:

More impedance   less current  less brightness.

Option A: An iron rod is inserted in the coil.

Inserting iron increases the core's permeability, which increases inductance .

 also increases.

Higher   higher   current decreases.

Brightness decreases. ✅

Option B: Frequency of a.c. source is decreased.

I = V
Z

Z ⟹ ⟹

L

XL = 2πfL

XL ⟹ Z ⟹

, so if frequency  decreases,  decreases.

Lower   lower   current increases.

Brightness increases. ❌

Option C: Number of turns in the coil is reduced.

XL = 2πfL f XL

XL ⟹ Z ⟹
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Inductance  depends on the number of turns. If turns decrease,  decreases.

 decreases   decreases  current increases.

Brightness increases. ❌

Option D: A capacitance of reactance  is included in the same circuit.

If a capacitor is added in series, the total impedance becomes

.

If  (current maximum, brightness maximum).

If ,  is less compared to only .

Including a capacitor generally decreases overall impedance (except at resonance).

Brightness increases. ❌

Final answer:

The brightness of the bulb decreases when an iron rod is inserted in the coil.

Correct option: Option A

-------------------------------------------------------------------------------------------------

Question38

L L

XL ⟹ Z ⟹

(XC −XL)

Z = √R2 + (XL −XC)2

XC = XL ⟹ Z = R

XC < XL Z XL

A  resistance, 10 mH inductance coil and  capacitor are
joined in series. When a suitable frequency alternating current
source is joined to this combination, the circuit resonates. If the
resistance is made , the resonant frequency

MHT CET 2025 20th April Morning Shift

20Ω 15μ F

1
3 rd

Options:

A. remains unchanged.

B. is doubled.
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Solution:

At resonance, 

From (i), we can see that the resonant frequency is independent of R .(resistance).

So, if the resistance is made , the resonant frequency remain unchanged.

-------------------------------------------------------------------------------------------------

Question39

A resistance of  and an inductor of  are connected in series
to a.c. voltage of 40 V and 100 Hz frequency. The phase angle
between the voltage and current is

XL = XC

⇒ ωL =
1

ωC

⇒ ω2 =
1

√LC

⇒ f =
1

2π√LC
. . . (i)

( 1
3 )

rd 

200Ω 1
2π H

C. is quadrupled.

D. is halved.

Answer: A

MHT CET 2025 20th April Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

tan−1(1/5)

tan−1(1/4)

tan−1(1/3)

tan−1(0.5)
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Solution:

Given:

Resistance, 

Inductance, 

Frequency, 

Voltage, 

For an -  series circuit, the phase angle  by which the current lags the voltage is given by:

where  is the inductive reactance.

Step 1: Calculate 

Step 2: Calculate the phase angle

Step 3: Check options

Option D: 

So, the correct answer is

R = 200 Ω

L =
1

2π
 H

f = 100 Hz

V = 40 V

R L ϕ

tanϕ = XL

R

XL

XL

XL = 2πfL = 2π× 100 × 1
2π = 100 Ω

tanϕ = XL

R = 100
200 = 0.5

ϕ = tan−1(0.5)

tan−1(0.5)

Option D:  tan−1(0.5)

-------------------------------------------------------------------------------------------------

Question40

A coil of resistance  and self-inductance 1.5 henry is connected
to an a.c. source of frequency . The phase difference between
voltage and current is

MHT CET 2025 19th April Evening Shift

450Ω
150
π  Hz
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Given:

Resistance, 

Self-inductance, 

Frequency, 

Step 1: Calculate angular frequency :

Step 2: Inductive reactance :

Step 3: Phase difference formula:

The phase difference  between voltage and current in a series  circuit is given by:

tan−1(0.5)

tan−1(1)

tan−1(1.5)

tan−1(2.0)

R = 450Ω

L = 1.5H

f =
150

π
 Hz

ω

ω = 2πf = 2π×
150

π
= 2 × 150 = 300 rad/s

XL

XL = ωL = 300 × 1.5 = 450 Ω

ϕ LR

tanϕ = XL

R

Substituting the values:

Step 4: Hence,

tanϕ = 450
450 = 1

ϕ = tan−1(1)
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Correct Option: Option B

-------------------------------------------------------------------------------------------------

Question41

In an  circuit, the inductive reactance is equal to  times the
resistance '  ' of the circuit. An e.1n.f.  is applied to
the circuit. The power consumed in the circuit is

MHT CET 2025 19th April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given:

Inductive reactance, 

Applied emf, 

Let’s proceed step by step:

1. Impedance of the Circuit

tan−1(1)

L−R √3
R E = E0 sin(ωt)

E2
0

4R

E 2
0

6R

E2
0

8R

E 2
0

12R

XL = √3R

E = E0 sin(ωt)

The total impedance ( ) of an  circuit is:Z L−R

Z = √R2 +X 2
L
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Given , so:

2. Expression for rms values

The root mean square (rms) value of the applied emf:

The rms current in the circuit:

3. Power Consumed

The average power consumed is:

Where  is the power factor,  is the phase angle:

So,

Thus,

4. Substitute and Simplify

Substitute the values:

Multiply the numerators and denominators:

XL = √3R

Z = √R2 + (√3R)2 = √R2 + 3R2 = √4R2 = 2R

Erms = E0

√2

Irms =
Erms

Z =
E0/√2
2R = E0

2R√2

P = Erms ⋅ Irms ⋅ cosϕ

cosϕ ϕ

tanϕ = XL

R = √3R
R = √3

ϕ = 60∘

cosϕ = cos 60∘ = 1
2

P = Erms ⋅ Irms ⋅ 1
2

P = ( E0

√2
)( E0

2R√2
) 1

2

= E0⋅E0

√2⋅2R⋅√2
⋅ 1

2

=
E 2

0

2⋅2R ⋅ 1
2

=
E 2

0

4R ⋅ 1
2

=
E 2

0

8R
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Final Answer:

The power consumed in the circuit is

So, the correct option is Option C.

-------------------------------------------------------------------------------------------------

Question42

An a.c. source is applied to a series LR circuit with  and
power factor is . Now a capacitor with  is added in series
to LR circuit and the power factor is . The ratio  to  is

MHT CET 2025 19th April Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given:

In the LR circuit, .

Power factor (without capacitor) is .

When a capacitor is added, , new power factor is .

Asked: Find ratio .

Step 1: Power factor for LR circuit ( )

E 2
0

8R

XL = 3R
X1 Xc = R

X2 X1 X2

1 : 2

2 : 1

1 : √2

√2 : 1

XL = 3R

X1

XC = R X2

X1

X2

X1
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Power factor, 

Where,

Given , so

Therefore,

Step 2: Power factor for LCR circuit ( )

Now, circuit is LCR in series.

, 

Net reactance:

Impedance:

Power factor,

Step 3: Find the ratio 

Simplify:

So,

Or,

X1 = cosϕ1 =
R

Z1

Z1 = √R2 + (XL)2

XL = 3R

Z1 = √R2 + (3R)2 = √R2 + 9R2 = √10R

X1 =
R

√10R
=

1

√10

X2

XL = 3R XC = R

X = XL −XC = 3R−R = 2R

Z2 = √R2 + (X)2 = √R2 + (2R)2 = √1R2 + 4R2 = √5R

X2 = cosϕ2 =
R

Z2
=

R

√5R
=

1

√5

X1

X2

X1

X2
=

1

√10
1

√5

=
√5

√10

√5

√10
=

√5

√5 × 2
=

√5

√5√2
=

1

√2

X1

X2
=

1

√2

X1 : X2 = 1 : √2
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Correct Answer:

Option C: 

-------------------------------------------------------------------------------------------------

Question43
A series LCR circuit is connected to an a.c. source of .
The circuit contains resistance of  an inductor having inductive
reactance  and a capacitor of capacitive reactance . The
power factor of the circuit is . The value of  is

MHT CET 2025 19th April Morning Shift

Options:

A. 0.4

B. 0.8

C. 0.6

D. 0.9

Answer: B

Solution:

Given:

Source voltage,  V

Frequency,  Hz

Resistance, 

Inductive reactance, 

Capacitive reactance, 

Let us find the power factor step-by-step:

Step 1: Calculate Net Reactance

Step 2: Calculate Impedance

1 : √2

230 V, 50 Hz
80Ω

70Ω 130Ω
x x

V = 230

f = 50

R = 80 Ω

XL = 70 Ω

XC = 130 Ω

X = XL −XC = 70 − 130 = −60 Ω

Z = √R2 +X 2 = √(80)2 + (−60)2 = √6400 + 3600 = √10000 = 100 Ω
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Step 3: Power Factor Formula

Power factor, 

Step 4: Correct Option

Option B: 0.8

-------------------------------------------------------------------------------------------------

Question44

An alternating voltage  is connected to a 
capacitor through an a.c. ammeter. The ammeter reading will be

MHT CET 2025 19th April Morning Shift

Options:

A. 10 mA

B. 5 mA

C. 20 mA

D. 30 mA

Answer: A

Solution:

Given:

Alternating voltage: 

Capacitance: 

Let us find the ammeter reading (the rms current through the capacitor).

Step 1: Compare with Standard AC Voltage Equation

The general equation for AC voltage is

Here, ,  rad/s.

Step 2: Capacitive Reactance ( )

x = cosϕ =
R

Z

x = 80
100 = 0.8

E = 100√2 sin(50t) 2μ F

E = 100√2 sin(50t)

C = 2μF = 2 × 10−6 F

E = E0 sinωt

E0 = 100√2 ω = 50

XC
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Substitute the values:

Step 3: Find Peak Current ( )

Substitute the values:

Step 4: Find RMS Current ( )

Substitute the value of :

Final Answer:

(Option A)

-------------------------------------------------------------------------------------------------

Question45
The instantaneous value of current in an a.c. circuit is

. The current will be maximum for the first
time at

MHT CET 2025 19th April Morning Shift

Options:

A. 

B. 

C. 

D. 

XC = 1
ωC

XC = 1
50×2×10−6 = 1

1×10−4 = 10, 000 Ω

I0

I0 = E0

XC

I0 = 100√2
10,000 = 100×1.414

10,000 = 141.4
10,000 = 0.01414A = 14.14mA

Irms

Irms = I0
√2

I0

Irms = 14.14 mA
1.414 = 10 mA

10 mA

I = 3 sin (50πt+ π
4 )A

1
50  s

1
100  s

1
200  s

1
600  s
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Answer: C

Solution:
Given equation of instantaneous current:

The current will be maximum when the value of  is .

So,

Now, solve for :

Subtract  from both sides:

Divide both sides by :

Correct option is:

Option C 

-------------------------------------------------------------------------------------------------

Question46

An inductance of 2 mH , a condenser of  and a resistance of
 are connected in series to an a.c. source. The reactance of

inductor and condenser are same. The reactance of either of them
will be

MHT CET 2024 16th May Evening Shift

I = 3 sin (50πt+ π
4 ) A

sin 1

50πt+ π
4 = π

2

t

50πt+ π
4 = π

2

π
4

50πt = π
2 − π

4

50πt = 2π−π
4

50πt = π
4

50π

t = π
4 ÷ 50π

t = 1
4 × 1

50

t = 1
200  s

1

200
 s

20μ F
50Ω
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question47

In an  circuit, if '  ' is the effective value of the applied
voltage,  is the voltage across '  ', '  ' and '  ' is the effective
voltage across ' L ' and '  ' respectively then

MHT CET 2024 16th May Evening Shift

Options:

A. 

B. 

C. 

D. 

100Ω

50Ω

40Ω

10Ω

 Given 

ωL =
1

ωC

∴ ω2 =
1

LC

ω =
1

√2 × 10−3 × 20 × 10−6
= 5 × 103

XL = ωL

= 5 × 103 × 2 × 10−3

= 10Ω

LCR V
VR R VL VC

C

V = VR +VL +VC

V2 = V2
R +V2

L +V2
C

V2 = V2
R + (VL −Vc)

2

V2 = V2
L + (VR −VC)

2
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Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question48

A light bulb connected in series with a capacitor and an a.c. source is
glowing with a certain brightness. On reducing the capacity of
capacitance and frequency of source, the brightness of the lamp
(respectively)

MHT CET 2024 16th May Evening Shift

Options:

A. is reduced, is increased

B. is reduced, is reduced

C. is increased, is reduced

D. is increased, is increased

Answer: B

Solution:

When a light bulb is connected in series with a capacitor and an AC source, the current (and thus the bulb’s
brightness) depends on the capacitive reactance , which is given by:

∴ V2 = V2
R + (VL −VC)

2

XC
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If  decreases,  increases, causing the current to decrease, so the bulb’s brightness reduces.

If  (frequency) decreases,  increases again (because  is in the denominator), causing the current to
decrease, so the bulb’s brightness reduces.

Hence, on reducing both the capacitance and the frequency, the brightness decreases in each case.

The correct answer is:

Option B: is reduced, is reduced.

-------------------------------------------------------------------------------------------------

Question49

If a transformer of an audio amplifier has output impedance 
and the speaker has input impedance , the primary and
secondary turns of this transformer connected between the output of
amplifier and to loudspeaker should have the ratio

MHT CET 2024 16th May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

The turns ratio of a transformer is given by the square root of the impedance ratio. The impedance ratio is the
ratio of the primary impedance to the secondary impedance. For this problem, the primary impedance is

 and the secondary impedance is . To find the turns ratio, use the following formula:

Substituting the given values:

XC = 1
ωC

= 1
2πf C

.

C XC

f XC f

8000Ω
8Ω

1000 : 1

100 : 1

1 : 32

32 : 1

8000Ω 8Ω

Turns Ratio = √ Zprimary
Zsecondary
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To simplify, we find that:

This value is approximately 32. Therefore, the closest option for the turns ratio is . Thus, the correct
answer is:

Option D

-------------------------------------------------------------------------------------------------

Question50

In LCR series circuit, an alternating e.m.f. 'e' and current '  ' are
given by equations  Volt and

.The average power dissipated in the
circuit is
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Options:

A. 2.5 W

B. 4.0 W

C. 10 W

D. 100 W

Answer: C

Solution:

 volt and

Turns Ratio = √ 8000
8

Turns Ratio = √1000

Turns Ratio = 10 ×√10

10 ×√10 ≈ 31.62

32 : 1

32 : 1

i
e = 160 sin(100t)

i = 250 sin (100t + π
3 )mA

e = 160 sin(100t)

i = 250 sin (100t + π
3 )mA
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Comparing given equations with the standard forms,

 and  we get,

-------------------------------------------------------------------------------------------------

Question51

An electric lamp connected in series with a capacitor and an a.c.
source is glowing with certain brightness. On increasing the value of
capacitance the brightness of the lamp

MHT CET 2024 16th May Morning Shift

Options:

A. is increased.

B. is decreased.

C. remains the same.

D. becomes zero.

Answer: A

Solution:

The capacitive reactance is given by  If capacitance  is increased  will decrease. The total
impedance of the circuit will decrease and hence current and brightness will increase.

-------------------------------------------------------------------------------------------------

Question52

e = e0 sinωt i = i0 sin(ωt + ϕ)

e0 =160 V, I0 = 250 mA

∴  Power  =
e0
√2

⋅
I0
√2

cosϕ

=
160 × 250 × 10−3

2
× cos( π

3
)

=
40

2
×

1

2
= 10 W

XC = 1
2πfC (C) XC
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The alternating voltage is given by  when will be
the voltage maximum for first time?

MHT CET 2024 16th May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question53

The core used in transformers are laminated to

v = v0 sin (ωt + π
3 )

T
6

T
3

T
2

T
12

V = V0 sin(ωt +
π

3
)

sin(ωt + π

3
) = 1  [For voltage to be maximum] 

∴ sin(ωt + π

3
) = sin( π

2
)

ωt +
π

3
=

π

2

∴ ωt =
π

6

t =
π

6ω

∴ =
π× T

6 × 2π
…(∵ ω =

2π

T
)

t =
T

12
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Options:

A. increase the magnetic field.

B. increase the level of the magnetic saturation of the core.

C. reduce the residual magnetism in the core.

D. reduce eddy current losses in the core.

Answer: D

Solution:

Laminating the core in transformers is primarily done to reduce eddy current losses in the core.

Explanation

When an alternating current (AC) flows through the primary coil of a transformer, it creates a changing
magnetic field. This changing magnetic field induces currents known as eddy currents in the core material,
according to Faraday's law of electromagnetic induction. These eddy currents circulate within the core
perpendicular to the magnetic flux lines and can cause undesired heating, leading to energy losses.

To mitigate these losses, the core is laminated. Lamination involves stacking thin sheets of magnetic material,
each insulated from the other by a thin layer of insulating material (such as varnish or oxide layer). This
reduces the size of the eddy current loops, which in turn decreases their intensity and thus the power wasted
as heat.

The reduction in eddy current losses due to lamination can be understood by considering the formula for the
power loss due to eddy currents:

Where:

 is the power loss due to eddy currents,

 is the maximum magnetic flux density,

 is the frequency of the AC current,

 is the thickness of each lamination,

 is the volume of the core, and

 is the electrical resistivity of the core material.

By reducing the thickness , the eddy current power losses  are significantly reduced, which is why
lamination is an effective strategy.

Hence, the correct answer is:

Peddy =
B2

max f 2t2V

6ρ

Peddy

Bmax

f

t

V

ρ

t Peddy
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Option D: reduce eddy current losses in the core.

-------------------------------------------------------------------------------------------------

Question54

A coil has inductance H . The ratio of its reactance when it is
connected first to an a.c. source and then to d.c. source is

MHT CET 2024 15th May Evening Shift

Options:

A. 

B. zero

C. one

D. two

Answer: A

Solution:

The reactance of a coil, known as inductive reactance, in an AC circuit is given by the formula:

where  is the frequency of the AC source and  is the inductance of the coil.

In a DC circuit, the frequency  is 0, so the inductive reactance of the coil is:

In contrast, the inductive reactance in an AC circuit with a non-zero frequency  is:

The ratio of inductive reactance for AC to DC is then:

Thus, the ratio of the coil's reactance when connected first to an AC source and then to a DC source is:

Option A: 

-------------------------------------------------------------------------------------------------

∞

XL = 2πfL

f L

f

XL,DC = 2π(0)L = 0

f

XL,AC = 2πfL

XL,AC
XL,DC

= 2πfL
0 = ∞

∞
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Question55

A resistor of , inductor of self inductance  and a capacitor
of unknown capacity are connected in series to an a.c. source of 100
V and 50 Hz . When the voltage and current are in phase, the value
of capacitance is (nearly)

MHT CET 2024 15th May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Given:  and 

As voltage and current are in phase, the circuit is a resonant circuit.

-------------------------------------------------------------------------------------------------

Question56

Which one of the following graph represent correctly the variation
of impedance  of a series LCR circuit with the frequency  of
applied a.c.?

50Ω ( 3
π2 )H

0.66 × 10−4 F

0.33 × 10−4 F

0.66 × 10−2 F

0.33 × 10−2 F

L = 3
π2 H f = 50 Hz

∴ XC = XL

1

ωC
= ωL

C =
1

ω2 L
=

1

4π2f 2 L

=
1

4π2 × (50)2 × 3
π2

= 0.33 × 10−4 F

(Z) (v)
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Options:

A. A

B. B

C. C

D. D

Answer: B

Solution:

From above equation at 

When  (resonant frequency)

For  starts increasing.

i.e., for frequency  decreases and for  to  increases. This is justified by graph (B).

Z = √R2 + (2πvL− 1
2πvC )2

v = 0 ⇒ Z = ∞

v = 1
2π√LC

⇒ Z = R

v > 1
2π√LC

⇒ Z

0 − vr,Z vr ∞,Z
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-------------------------------------------------------------------------------------------------

Question57

When a coil is connected to a d.c. source of e.m.f. 12 volt; then the
current of 4 A flows in it . If the same coil is connected to a 12 volt,
50 Hz a.c. source, then the current flowing in it is 2.4 A . Then self-
inductance of the coil will be

MHT CET 2024 15th May Morning Shift

Options:

A. 48 H

B. 12 H

C. 

D. 

Answer: C

Solution:

The self-inductance of the coil can be calculated using the relationship between the reactance in an AC
(alternating current) circuit and the impedance in a DC (direct current) circuit. Here's how you can determine
the self-inductance:

Resistance in DC Circuit:

Impedance in AC Circuit:

Reactance in AC Circuit:

Since the impedance in an AC circuit with resistance and inductance is a combination of both, expressed as:

We know , the inductive reactance, and  the resistance, can be used to find:

4
π
× 10−2H

8
π
× 10−2H

R =
Vdc
Idc

= 12
4 = 3Ω

Z =
Vac
Iac

= 12
2.4 = 5Ω

Z = √R2 + (XL)2

XL R

XL = √Z 2 −R2 = √52 − 32 = √25 − 9 = √16 = 4Ω
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Self-Inductance Calculation:

The formula for inductive reactance  is given by:

Solving for :

Thus, the self-inductance of the coil is given by option C:

-------------------------------------------------------------------------------------------------

Question58

In an a.c. circuit, the reactance of a coil is  times its resistance.
The phase difference between the voltage across the coil to the
current through the coil will be

MHT CET 2024 15th May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

XL

XL = 2πfL

L

L = XL

2πf = 4
2π×50 = 4

100π = 4
π × 10−2 H

4
π × 10−2 H

√3

tan−1(0)

tan−1 1
√3

tan−1(1)

tan−1(√3)

tanϕ =
xL

R

∴ tanϕ =
√3R

R
= √3

∴ ϕ = tan−1(√3)

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Question59

A series  circuit containing a resistance '  ' has angular
frequency '  '. At resonance the voltage across resistance and
inductor are '  ' and '  ' respectively, then value of capacitance
will be

MHT CET 2024 15th May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question60

Alternating current of peak value  A flows through the primary
coil of a transformer. The coefficient of mutual inductance between
primary and secondary coils is 1 H . The peak e.m.f. induced in
secondary coil (Frequency of a.c.  )

L − C−R R
ω
VR VL

VR

VLωR

VL

VRRω
2

VR

VLRω2

VLR
VRω

 At resonance, C =
1

ω2 L

 L =
VL

Iω
 and I =

VR

R

∴  L =
VLR

 VRω

∴ C =
VRω

 VLRω
2
=

VR

 VLRω

( 2
π )

= 50 Hz
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Options:

A. 50 V

B. 100 V

C. 150 V

D. 200 V

Answer: D

Solution:

To find the peak e.m.f. induced in the secondary coil of the transformer, we can use Faraday's law of
electromagnetic induction. The e.m.f. ( ) induced in the secondary coil can be given by:

where:

 is the mutual inductance,

 is the rate of change of current in the primary coil.

The current in the primary coil is an alternating current, expressed as:

where:

 is the peak current,

 is the angular frequency, with .

Calculate :

The derivative of the current with respect to time is:

Substitute  and :

The peak value of  is 1, so the peak rate of change of current is:

E

E = −M dI
dt

M = 1H

dI
dt

I(t) = I0 sin(ωt)

I0 = 2
π

A

ω = 2πf f = 50Hz

ω

ω = 2π× 50 = 100π rad/s

dI
dt = I0ω cos(ωt)

I0 ω

dI
dt = 2

π × 100π cos(ωt) = 200 cos(ωt)

cos(ωt)
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Thus, the peak e.m.f. in the secondary coil is:

Therefore, the peak e.m.f. induced in the secondary coil is 200 V.

The correct option is D: 200 V.

-------------------------------------------------------------------------------------------------

Question61

When 100 V d.c. is applied across a solenoid, a current of 1 A flows
in it. When 100 a.c. is applied across it, the current drops to 0.5 A. If
the frequency is 50 Hz , the impedance and inductance is

MHT CET 2024 11th May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

For D.C., 

For A.C., 

Now, 

( dI
dt
)peak = 200A/s

Epeak = M × ( dI
dt
)peak = 1 × 200 = 200V

200Ω,√3/πH

100Ω,√3H

200Ω, 1H

100Ω, 1H

R = 100
1 = 100Ω

Z = 100
0.5 = 200Ω

Z2 = R2 +X2
L

0000 = 100√3Ω

∴ X2
L = (200)2 − (100)
= 40

2

000 − 10000 =

∴ XL = √3

30000

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question62

A  capacitor is charged to 50 V and is then discharged through
10 mH inductor of negligible resistance. The maximum current in
the inductor is

MHT CET 2024 11th May Evening Shift

Options:

A. 0.5 A

B. 1.5 A

C. 1 A

D. 0.15 A

Answer: A

Solution:

To find the maximum current in the inductor, we need to equate the energy stored in the capacitor to the
energy stored in the inductor when the current is at its peak.

Energy stored in the capacitor:

The energy  stored in a capacitor is given by:

where:

XL = 2πfL

∴  L =
XL

2πf
=

100√3

2 × π× 50

=
√3

π
H

1μ F

E

E = 1
2 CV2

C = 1μF = 1 × 10−6 F
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Energy stored in the inductor:

Since all the energy from the capacitor is transferred to the inductor, the energy in the inductor is:

where:

 is the maximum current

Setting the two energies equal:

Solving for :

Calculating the maximum current :

Therefore, the maximum current in the inductor is .

-------------------------------------------------------------------------------------------------

Question63

In LCR resonant circuit, the current and voltage have phase
difference

MHT CET 2024 11th May Evening Shift

Options:

A. 

B. 

C. 

V = 50V

1
2 LI

2
0

L = 10mH = 10 × 10−3 H

I0

1
2 CV2 = 1

2 LI
2
0

I0

I20 = CV2

L = 1×10−6×502

10×10−3

I20 = 2500×10−6

10×10−3

I20 = 25 × 10−2

I0

I0 = √25 × 10−2 = 0.5A

0.5A

π
4

π
2

− π
2
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D. zero

Answer: D

Solution:

In a series LCR circuit at resonance, the inductive and capacitive reactances cancel each other out
completely. As a result, the net reactance is zero, making the circuit purely resistive. In a purely resistive
circuit, the current and voltage are in phase, so their phase difference is

Therefore, the correct answer is:

(D) zero.

-------------------------------------------------------------------------------------------------

Question64

An inductance of , a capacitance of  and a resistance of
 are connected in series with an a.c. source of . The

phase angle of the circuit is
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Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

.0

300
π mH 1

π mF
20Ω 240 V, 50 Hz

tan−1(0)

tan−1 ( 1
√3

)

tan−1(1)

tan−1(√3)

tanϕ = XL−XC

R = ( ωL− 1
ωC

R )
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-------------------------------------------------------------------------------------------------

Question65

With an alternating voltage source frequency ' f ', inductor '  ',
capacitor '  ' and resistance '  ' are connected in series. The
voltage leads the current by . The value of '  ' is 

MHT CET 2024 11th May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

The phase difference between the current andthe voltage is given by 

-------------------------------------------------------------------------------------------------

Question66

=
(2 × π× 50) × ( 300

π
× 10−3)− 1

(2×π×50)×( 1
π
×10−3)

20
 i.e.  tanϕ = 1

ϕ = tan−1(1)

L
C R

45∘ L (tan 45∘ = 1)

( 1+2πfCR
4π2f 2C

)

( 1−2πfCR
4π2f 2C

)

( 4π2f 2C
1+2πfCR )

( 4π2f 2C
1−2πfCR )

tanϕ =
ωL− 1

ωC

R

∴ ωL − 1
ωC = R …(∵ tanϕ = tan 45∘ = 1)

∴ ωL = R+ 1
ωC

∴  L = R
ω + 1

ω2C = RωC+1
ω2C

∴  L = 1+2πfCR
4π2f 2C ….(∵ ω = 2πf)
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With gradual increase in frequency of an a.c. supply, the impedance
of an LCR series circuit

MHT CET 2024 11th May Morning Shift

Options:

A. increases.

B. decreases.

C. remains constant

D. first decreases, becomes minimum and then increases.

Answer: D

Solution:

We know

 When the frequency increases,  increases and  decreases.

 The impedance of an LCR series circuit decreases at first, becomes minimum and then increases.

-------------------------------------------------------------------------------------------------

Question67

An a.c. voltage source  is connected across resistance '
 ' and capacitance '  ' in series. It is given that  and the

peak current is . If the angular frequency of the voltage source is
changed to , then the new peak current in the circuit is

MHT CET 2024 10th May Evening Shift

Options:

XL = Lω and XC = 1
Cω

⇒ XL Xc

∴

V = V0 sinωt
R C R = 1

ωc

I0
( ω

√3
)
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A. 

B. 

C. 

D. 

Answer: B

Solution:

Given: .

When  becomes  times,  will become 

-------------------------------------------------------------------------------------------------

Question68

A transformer has 120 turns in the primary coil and carries 5 A
current. Input power is one kilowatt. To have 560 V output, the
number of turns in secondary coil will be

MHT CET 2024 10th May Evening Shift

Options:

A. 168

B. 200

C. 336

I0
2

I0
√2

√2I0

√3I0

R = l
ωC = Xc

∴ Z = √R2 +X 2
C = √2R

I0 =
V0

Z
=

V0

√2R

⇒
I0

√2
=

V0

2R
.... (i)

ω 1
√3

XC √3 times, i.e., √3R.

∴ Z′ = √R2 + (√3R)2 = 2R

∴ I′0 = V0

Z′ = V0

2R = I0
√2

...[From(i)]
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D. 400

Answer: C

Solution:
To find the number of turns in the secondary coil of a transformer, use the formula for the voltage ratio in a
transformer:

where:

 is the secondary voltage,

 is the primary voltage,

 is the number of turns in the secondary coil,

 is the number of turns in the primary coil.

Given:

 turns

The primary voltage  can be found using the power formula:

where:

 (1 kilowatt is the input power)

 (current in the primary coil)

Solving for :

Now use the voltage ratio formula:

Solving for :

Therefore, the number of turns in the secondary coil will be 336.

Option C: 336

-------------------------------------------------------------------------------------------------

Vs

Vp
= Ns

Np

Vs

Vp

Ns

Np

Vs = 560V

Np = 120

Vp

P = Vp ⋅ Ip

P = 1000W

Ip = 5A

Vp

Vp = P
Ip

= 1000 W
5 A = 200V

560 V
200 V = Ns

120

Ns

Ns =
560
200 ⋅ 120 = 2.8 ⋅ 120 = 336
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Question69

In series LCR circuit, 'R' represents resistance of electric bulb. If the
frequency of a.c. supply is doubled, the value of inductance '  ' and
capacitance 'C' should be

MHT CET 2024 10th May Evening Shift

Options:

A. both doubled.

B. made four times.

C. made eight times.

D. both halved simultaneously.

Answer: D

Solution:

In an LCR circuit

To keep I constant, if f is doubled both L and C should be halved.

-------------------------------------------------------------------------------------------------

Question70

For the series  circuit, . The impedance of the
circuit and the phase difference between V and I will be
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L

I =
E

Z
=

E

√R2 + (XL −Xc)
2

=
E

√R2 + (2πfL − 1
2πfC )

2

LCR R = XL

2 = 2Xc
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Given 

Also, .

Substituting (ii) and (iii) in (i),

Phase difference 

-------------------------------------------------------------------------------------------------

Question71

An e.m.f.  is applied to the  circuit. The
inductive reactance is equal to the resistance '  ' of the circuit. The
power consumed in the circuit is
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Options:

A. 

B. 

√5
2 R, tan−1 ( 1

2 )

√13
2 R, tan−1 ( 3

2 )

√5R, tan−1(1)

√13R, tan−1(2)

Impedance(Z) = √R2 + (XL −XC)
2 .... (i)

R = XL

2 ⇒ XL = 2R .... (ii)

R = 2XC ⇒ XC = R
2 .... (iii)

Z = √R2 + (2R− R
2 )

2
= √ 13

4 R2 = √13
2 R

ϕ = tan−1 ( XL−XC

R ) = tan−1 ( 3
2 )

E = E0 cosωt L−R
R

E 2
0

√2R

E 2
0

2R
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C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question72

A series resonant circuit consists of inductor '  ' of negligible
resistance and a capacitor '  ' which produces resonant frequency '

 '. If  is changed to 3 L and ' C ' is changed to 6 C , the resonant
frequency will become.
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Options:

A. 

B. 

C. 

D. 

E 2
0

4R

E 2
0

R

P = ErmsIrms cosϕ

cosϕ =
R

Z

 Also, Ims =
Ems

Z
=

E0

Z√2

∴ P =
E0

√2
×

E0

Z√2
×

R

Z

=
E 2

0R

2Z 2
.... (i)

 Given XL = R

∴ Z = √R2 +R2 = √2R

∴ P =
E 2

0

4R
... [From (i)]

L
C

f L

f
6

f
3

f

2√2

f

3√2
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Answer: D

Solution:

In a series resonant circuit, the resonant frequency is given by the formula:

When the inductor  is changed to , and the capacitor  is changed to , the new resonant frequency 
becomes:

Simplifying the expression inside the square root:

This can be further simplified to:

This simplifies to:

Given that the original resonant frequency  is:

The new frequency  can be expressed in terms of  as:

Thus, the resonant frequency will become:

Option D: 

-------------------------------------------------------------------------------------------------

Question73

The inductive reactance of a coil is '  ' . If inductance of a coil is
tripled and frequency of a.c supply is also tripled, then new
inductive reactance will be
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f = 1
2π√LC

L 3L C 6C f ′

f ′ = 1

2π√(3L)(6C)

f ′ = 1

2π√18LC

f ′ = 1
2π√(9×2)LC

= 1
2π⋅3⋅√2LC

f ′ = 1
3√2

⋅ 1
2π√LC

f

f = 1
2π√LC

f ′ f

f ′ = f

3√2

f
3√2

R Ω
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:
Inductive reactance 

If  and  both are tripled, the inductive reactance will become 9R.

-------------------------------------------------------------------------------------------------

Question74

An e.m.f.  is applied to circuit containing L and R in
series. If , then the power dissipated in the circuit is
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

R
9

R
3

3R

9R

= XL = R = 2πfL

L f

E = E0 cosωt
XL = 2R

E0
2

12R

E0
2

10R

E0
2

8R

E0
2

6R
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-------------------------------------------------------------------------------------------------

Question75

When a capacitor is connected in series LR circuit, the alternating
current flowing in the circuit
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Options:

A. is zero.

B. remains constant.

C. increases.

D. decreases.

Answer: C

Solution:

Impedance in LR circuit,

Impedance in LCR circuit,

 Impedance in the circuit is given by, 
Z2 = R2 +X2

L = R2 + (2R)2 = 5R2

P =
E0

√2
×

I0

√2
cos θ

=
E0

√2
×

E0

√2Z
×

R

Z

=
E 2

0R

2Z 2

=
E2

0R

10R2

…. (∵ Z 2 = 5R2)

=
E2

0

10R

Z = √R2 +XL
2

Z = √R2 + (XL −XC)
2
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 When capacitor is connected in series, Z decreases.

 When  decreases,  increases.

-------------------------------------------------------------------------------------------------

Question76

Average power associated with an ideal inductor and ideal capacitor
over a complete cycle of a.c. is respectively
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Options:

A. zero, one

B. one, zero

C. zero, zero

D. one, one

Answer: C

Solution:

For an ideal inductor and an ideal capacitor, the average power over a complete cycle of alternating current
(AC) is zero for both components.

Explanation

Inductor:

An ideal inductor has no resistance and therefore no real power loss. The energy is stored temporarily in the
magnetic field during one part of the AC cycle and then completely returned to the circuit in another part of
the cycle. Therefore, the net energy transfer over a full cycle is zero, resulting in:

Average Power for Inductor = 0

Capacitor:

Similarly, an ideal capacitor temporarily stores energy in its electric field. During one half of the AC cycle,
energy is stored, and during the other half, it is returned to the circuit. Since the energy is not dissipated, the
net energy transfer over a full cycle is zero:

∴

I = V
Z

⇒ I ∝ 1
Z

∴ Z I
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Average Power for Capacitor = 0

Thus, the average power over a complete cycle for both an ideal inductor and ideal capacitor is:

Option C: zero, zero

-------------------------------------------------------------------------------------------------

Question77

LC series resonant circuit produces resonant frequency '  '. If '  '
is tripled and '  ' is increased by , the resonant frequency will be
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question78

When a capacitor is connected in series LR circuit, the alternating
current flowing in the circuit

f L
C 3C

f
3

f
2√3

6f

f
2√2

 At resonance, f = 1

2π√LC
⇒ f ∝ 1

√LC

∴
f ′

f = √( L1C1

 L2C2
) = ( L×C

3 L×4C )
1/2

= 1
(12)1/2

∴
f ′

f = 1
2√3

⇒ f ′ = f
2√3
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Options:

A. is zero.

B. increases.

C. decreases.

D. remain constant.

Answer: B

Solution:

Impedance for L-R circuit,

Impedance for  circuit,

As impedance decreases, the current increases.

-------------------------------------------------------------------------------------------------

Question79

An alternating current is given by . How many
times will the current become zero in one second?
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Options:

A. 50 times

B. 25 times

Z1 = √R2 +X2
L

L − C−R

Z2 = √R2 + (XL −Xc)
2

∴ Z2 < Z1

I = 100 sin(50πt)
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C. 40 times

D. 100 times

Answer: A

Solution:
Current is given by, 

Given, )

Comparing with (i),

 cycles per second Current becomes zero twice in one cycle

 Current becomes zero,  times

-------------------------------------------------------------------------------------------------

Question80

A coil of self inductance L is connected in series with a bulb B and
an a.c. source. Brightness of the bulb decreases when
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Options:

A. frequency of a.c. source is decreased.

B. number of turns in the coil is reduced.

C. a capacitance of reactance  is included in the same circuit.

D. an iron rod is inserted in the coil.

Answer: D

Solution:

When iron rod is inserted, the coil magnetizes the iron rod increasing the magnetic field.

I = I0 sinωt .... (i)

I = 100 sin(50πt

ω = 50π

∴ 2πf = 50π

∴ f = 25 Hz ⇒ 25

∴ 25 × 2 = 50

(XL −XC)
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 Inductance ( L ) of coil increases.

 Voltage drop across the coil increases

i.e. voltage drop at bulb decreases.

 Brightness of bulb decreases.

-------------------------------------------------------------------------------------------------

Question81

In series LCR resonant circuit, the capacitance is changed from C to
3 C . To obtain the same resonant frequency, the inductance should
be changed from  to
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

In a series LCR resonant circuit, the resonant frequency ( ) is given by:

where  is the inductance, and  is the capacitance.

When the capacitance is increased from  to , to maintain the same resonant frequency, we need to find
the new inductance  such that:

Equating the original and adjusted resonant frequencies:

∴

V = L di
dt

∴

∴

L

L
3

L
2

L
√3

3L

f0

f0 = 1
2π√LC

L C

C 3C
L′

f0 = 1

2π√L′⋅3C
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Simplifying the equation:

Squaring both sides:

Dividing both sides by :

So the new inductance  is:

Thus, the correct option is:

Option A: 

-------------------------------------------------------------------------------------------------

Question82

For the given figure, choose the correct option.
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Options:

A. The r.m.s. current in circuit (B) can never be greater than that in circuit (A)

B. The r.m.s. current in circuit (A) is always equal to that in circuit (B)

C. The r.m.s. current in circuit (B) can be greater than in circuit (A)

D. At resonance, current in (B) is less than that in circuit (A)

1
2π√LC

= 1
2π√L′⋅3C

√LC = √L′ ⋅ 3C

LC = L′ ⋅ 3C

C

L = L′ ⋅ 3

L′

L′ = L
3

L
3
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Answer: A

Solution:

As the impedance of the circuit  is clearly more than that of circuit (A), the current in the circuit (B) will
always be less than that in circuit (A). Also, at resonance,  and the impedance of circuit

. Hence, the option (A) is the only correct option.

-------------------------------------------------------------------------------------------------

Question83

In LCR series circuit if the frequency is increased, the impedance of
the circuit
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Options:

A. increases

B. decreases

C. either increases or decreases

D. first decreases then become minimum and then increases.

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

(B)
XL = XC

(B),ZB = ZA.⇒ IB = IA
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Question84

An inductor of inductance  is connected in series with a
resistance, a variable capacitor and an a.c. source of frequency 5
kHz . The value of capacitance for which maximum current is
drawn into the circuit is , where the value of '  ' is (Take

)
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Options:

A. 500

B. 1000

C. 2000

D. 4000

Answer: C

Solution:

For maximum current to be drawn the circuit should be in resonance,

-------------------------------------------------------------------------------------------------

Question85

When 80 volt d.c. is applied across a solenoid, a current of 0.8 A
flows in it. When 80 volt a.c. is applied across the same solenoid, the
current becomes 0.4 A . If the frequency of a.c. source is 50 Hz , the
impedance and inductance of the solenoid is nearly

2μH

1
x F x

π2 = 10

∴ XL = XC ⇒ 2πfL = 1
2πC

∴ C = 1
4π2f 2 L = 1

4×10×25×106×2×10−6

∴ C = 1
2000  F ⇒ x = 2000
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

When 80 V dc is applied,

When 80 V ac is applied,

-------------------------------------------------------------------------------------------------

Question86

A transformer is used to set up an alternating e.m.f. of 220 V to 4.4
kV to transmit 6.6 kW of power. The primary coil has 1000 turns.
The current rating of the secondary coil is (Transformer is ideal)
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200Ω, 0.55H

100Ω, 0.8H

300Ω, 1.2H

200Ω, 1.5H

Z = √R2 + (ωL)2 = R …(∵ ω = 0 in dc circuit )

Z = R =
V

I
=

80

0.8
= 100Ω …  (i) 

Z =
V

I
=

100

0.5
= 200Ω .... (ii)

Z = √R2 + (ωL)2

⇒ (2πfL)2 = Z 2 −R2

L =√ 2002 − 1002

(2π× 50)2
= 0.55H .... [From (i) and (ii)]
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Options:

A. 0.8 A

B. 1.2 A

C. 1.5 A

D. 1.8 A

Answer: C

Solution:
Number of turns of in primary and secondary coil be  and ,

For ideal transformer,

Power supply at primary coil is given as,

For ideal transformer,

-------------------------------------------------------------------------------------------------

Question87

A series LCR circuit containing a resistance ' R ' has angular
frequency '  '. At resonance the voltage across resistance and
inductor are '  ' and '  ' respectively, then value of inductance '

 ' will be
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Np Ns

Ns

Np
=

Vs

Vp

Ns =
4.4 × 103

220
× 1000 = 2 × 104

P = IpVp = 6.6 × 103 V

Ip =
6.6 × 103V

220
= 30 A

Is

Ip
=

Np

Ns

Is =
103

2 × 104
× 30 = 1.5 A

ω
VR VL

L
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

In a series LCR circuit at resonance, the impedance is purely resistive, and the resonance condition is
achieved when the reactive components of the impedance, i.e., the inductive reactance ( ) and
capacitive reactance ( ), are equal.

At resonance, the voltage across the inductor can be related to the voltage across the resistor using their
reactance and resistance. The voltage across the inductor  can be expressed as:

And the voltage across the resistor  is:

where  is the current through the circuit.

Since at resonance the same current  flows through both the resistor and the inductor:

Substitute  into the expression for :

From this, rearrange to find the inductance :

Thus, the correct option is Option D:

-------------------------------------------------------------------------------------------------

Question88

VRR
VLω

VL

VRRω

VRω
VLR

VLR
VRω

XL = ωL

XC = 1
ωC

VL

VL = I ⋅ ωL

VR

VR = I ⋅R

I

I

I = VR

R

I VL

VL = VR

R ⋅ ωL

L

L = VLR
VRω

VLR
VRω
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A 42 mH inductor is connected to  a.c. supply. The
r.m.s. value of current in the circuit will be nearly [ Take  ]

MHT CET 2024 3rd May Evening Shift

Options:

A. 

B.  A

C.  A

D. 

Answer: A

Solution:

To find the r.m.s. value of the current in the circuit, first calculate the inductive reactance ( ) using the
formula:

where:

 is the frequency,

 is the inductance,

.

Substitute the given values:

Calculate :

The r.m.s. current  can be calculated using Ohm's Law for AC circuits:

200 V, 50 Hz
π = 22

7

15.15 A

9.15

8.15

6. 15 A

XL

XL = 2πfL

f = 50Hz

L = 42mH = 42 × 10−3 H

π = 22
7

XL = 2 × 22
7 × 50 × 42 × 10−3

XL = 44
7 × 50 × 42 × 10−3

XL

XL = 44×50×42
7×1000

XL = 92400
7000

XL ≈ 13.2Ω

I

I = V
XL
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where .

Substitute the values:

Calculate :

Thus, the r.m.s. value of the current in the circuit is approximately .

The correct option is:

Option A: 

-------------------------------------------------------------------------------------------------

Question89

An alternating voltage  is connected to a 
capacitor through an a. c. ammeter. The reading of the ammeter
shall be
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Options:

A. 10 mA

B. 20 mA

C. 40 mA

D. 80 mA

Answer: B

Solution:

Alternating voltage:  volt

Comparing with 

Capacitive reactance,

V = 200V

I = 200
13.2

I

I ≈ 15.15A

15.15A

15.15A

v = 200√2 sin(100t) 1μ F

e = 200√2 sin(100t)

e = e0 sinωt

ω = 100rad/s, e0 = 200√2
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-------------------------------------------------------------------------------------------------

Question90

Three inductances are connected as shown in figure. The equivalent
inductance is
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

XC =
1

ωC
=

1

100 × 10−6
Ω = 104Ω

I0 =
e0
Xc

I0 =
200√2

104

I0 = 2√2 × 10−2 A

Irms =
I0

√2
=

2√2 × 10−2

√2
= 2 × 10−2 A = 20 mA

L
4

5
4  L

7
4  L

L
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Equivalent inductance or inductances connected in parallel is 

Equivalent inductance in series

-------------------------------------------------------------------------------------------------

Question91

In an  circuit  volt and
. The power dissipated in the circuit is
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Options:

A. 20 watt

B. 15 watt

C. 10 watt

D. 5 watt

Answer: D

Solution:

The power dissipated in an AC circuit can be calculated using the formula for average power:

where  and  are the RMS (root mean square) values of voltage and current, and  is the phase difference
between them.

Given:

Voltage  volts

Lp = 1
 L1

+ 1
 L2

∴ Lp = 1

( 2
  L +

2
  L )

= L
4

Ls = Lp + L3

=
L

4
+

3

4
 L = L

AC E = 200 sin(50t)
I = 100 sin (50t + π

3 )mA

( sin 30∘=cos 60∘=0.5
sin 60∘=cos 30∘=√3/2)

Pavg = V I cosϕ

V I ϕ

E(t) = 200 sin(50t)
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Current  mA

Convert the peak values to RMS values:

For a sinusoidal function, the RMS value is given by:

Therefore:

The phase difference .

Calculate the power factor:

The power factor is given by .

Given , we use:

Calculate the average power:

Substituting the values into the power formula:

Thus, the power dissipated in the circuit is 5 watts.

Option D: 5 watt

-------------------------------------------------------------------------------------------------

Question92

A transformer having efficiency  is working on 200 V and 3 kw
power supply. If the current in the secondary coil is 6 A , the voltage
across the secondary coil and the current in the primary coil are
respectively

I(t) = 100 sin (50t+ π
3 )

VRMS =
Vpeak

√2

IRMS =
Ipeak

√2

VRMS = 200
√2

IRMS = 100
√2

ϕ = π
3

cosϕ

ϕ = π
3

cos π
3 = 1

2

Pavg = ( 200
√2

)( 100
√2

) ( 1
2 )

Pavg = ( 200×100
2 )× 1

2

Pavg = 10000 × 1
2

Pavg = 5000mW = 5W

90%
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

The efficiency of a transformer is given by the formula:

Given the efficiency , the input power , and the primary voltage ,
we can first find the output power :

The current in the secondary coil is given as . The voltage across the secondary coil  can be found
using the formula:

Substitute the known values:

Solving for :

Next, to find the current in the primary coil , use the formula related to the input power :

Substitute the known values:

Solving for :

300 V, 15 A

450 V, 15 A

450 V, 13 ⋅ 5 A

600 V, 15 A

Efficiency(η) = Output Power
Input Power × 100%

η = 90% Pin = 3 kW = 3000W Vp = 200V
Pout

Pout = η× Pin = 0.9 × 3000W = 2700W

Is = 6A Vs

Pout = Vs × Is

2700W = Vs × 6A

Vs

Vs =
2700 W
6 A = 450V

Ip Pin

Pin = Vp × Ip

3000W = 200V × Ip

Ip

Ip = 3000 W
200 V = 15A
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Thus, the voltage across the secondary coil and the current in the primary coil are  and ,
respectively. The correct option is:

Option B: 

-------------------------------------------------------------------------------------------------

Question93

An inductance coil has a resistance of . When on AC signal of
frequency 480 Hz is applied to the coil, the voltage leads the current
by . The inductance of the coil in henry is

MHT CET 2024 3rd May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

To determine the inductance of the coil, we can use the concept of an R-L (resistance-inductance) circuit
where the phase difference between voltage and current is given. The phase difference  in an R-L circuit is
given by:

where  is the inductive reactance,  is the resistance, and  is the angular frequency. Given
that the phase angle , we have:

This implies:

Substituting  and , the equation becomes:

450V 15A

450V, 15A

80Ω

45∘

[sin 45∘ = cos 45∘ = 1/√2]

1
24π

π
20

π
40

1
12π

ϕ

tanϕ = XL

R

XL = ωL R ω = 2πf
ϕ = 45∘

tan 45∘ = 1

1 = XL

R

XL = ωL R = 80Ω
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Thus:

Substitute :

Solving for  gives:

Therefore, the inductance of the coil is:

Option D:  henry.

-------------------------------------------------------------------------------------------------

Question94

 and  are connected in series to an a.c.
generator of frequency 50 Hz . Then

MHT CET 2024 2nd May Evening Shift

Options:

A. at resonance, impedance of the circuit is zero.

B. at resonance, impedance of the circuit is .

C. the resonant frequency of the circuit is .

D. the inductive reactance is less than the capacitive reactance.

Answer: B

Solution:

Impedance, 

At resonance

1 = ωL
80

ωL = 80

ω = 2πf = 2π× 480

2π× 480 × L = 80

L

L = 80
2π×480 = 80

960π = 1
12π

1
12π

L = 2H,C = 5mF R = 12Ω

12Ω

1/2π

Z = √R2 + (XL −XC)
2

XL = XC

∴ Z = R

∴ Z = 12Ω
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-------------------------------------------------------------------------------------------------

Question95

The magnetic energy in an inductor changes from maximum value
to minimum value in 5 ms . When connected to an a.c. source, the
frequency of the source is

MHT CET 2024 2nd May Evening Shift

Options:

A. 50 Hz

B. 200 Hz

C. 500 Hz

D. 20 Hz

Answer: A

Solution:

Magnetic field energy changes from maximum to minimum in  time of a cycle

-------------------------------------------------------------------------------------------------

Question96

The core used in transformer and other electromagnetic devices is
laminated to

MHT CET 2024 2nd May Evening Shift

1
4

th 

∴
T

4
= 5 ms ⇒  T = 20 ms

f =
1

 T
=

1

20 × 10−3
= 50 Hz
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Options:

A. increase the magnetic field.

B. increase the level of magnetic saturation of the core.

C. reduce the residual magnetism in the core.

D. reduce eddy current.

Answer: D

Solution:

The core used in transformers and other electromagnetic devices is laminated to reduce eddy current.

Lamination involves the layering of thin sheets of electrically insulated metal, typically steel, which are
stacked to form the core. This design significantly decreases the magnitude of eddy currents, which are loops
of electrical current induced within the core due to the changing magnetic fields in AC systems.

Eddy currents can cause unwanted heating and energy losses within the core. By laminating the core, the path
for eddy currents is interrupted, minimizing these currents and thereby reducing associated losses. The
laminations are insulated from each other, typically with an insulating varnish, which restricts the eddy
currents from forming large loops and keeps them small, thus diminishing their impact.

In summary, the primary purpose of core lamination in transformers is to reduce losses due to eddy currents,
thereby improving the efficiency of the device.

-------------------------------------------------------------------------------------------------

Question97

In an a.c. circuit . The time required for the current
to achieve its peak value will be

MHT CET 2024 2nd May Morning Shift

Options:

A. 

B. 

C. 

D. 

I = 100 sin 200πt

1
100  s

1
200  s

1
300  s

1
400  s
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Answer: D

Solution:
The given current in the a.c. circuit is expressed as :

To determine the time required for the current to achieve its peak value, we need to analyze the sinusoidal
function . The peak value of a sine function occurs when the argument of the sine function is an
odd multiple of  (i.e., , , etc.).

Since we are interested in the first peak, we consider :

Solving for  gives :

Divide both sides by  :

Therefore, the time required for the current to achieve its first peak value is :

The correct option is D : .

-------------------------------------------------------------------------------------------------

Question98

In an A.C. circuit, the potential difference '  ' and current 'I' are
given respectively by

The power
dissipated in the circuit will be [Given ]
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Options:

A. 

B. 10 W

C. 2.5 W

I = 100 sin(200πt).

sin(200πt)
π
2

π
2

3π
2

200πt = π
2 .

t

200π

t =
π/2
200π = 1

400 .

1
400 seconds.

1
400 s

V

V = 100 sin(100t)V, I = 100 sin (100t + π
3 )mA

→ cos π
3 = 1

2

104 W
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D. 5 W

Answer: C

Solution:

Comparing these equations with the standard forms,

 and 

we get,

-------------------------------------------------------------------------------------------------

Question99

In the given circuit, when  is closed, the capacitor gets fully
charged. Now  is open and  is closed. Then

V = 100 sin(100t)V

I = 100 sin(100t + π

3
)mA

V = V0 sinωt I = I0 sinωt

V0 = 100 V, I0 = 100 × 10−3 A and ϕ = π
3

∴ P = VrmsIrms cosϕ =
V0

√2
×

I0

√2
cos

π

3

=
100

√2
×

100 × 10−3

√2
×

1

2
= 2.5 W

S1

S1 S2
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Options:

A. there is no exchange of energy between L and C .

B. the current in the circuit is in the same direction.

C. the instantaneous current in the circuit may be .

D. the energy stored in the circuit is purely in the form of magnetic energy.

Answer: C

Solution:

Maximum energy in capacitor = Maximum energy in inductor

V(√ C
L )

MHT CET 2024 2nd May Morning Shift

-------------------------------------------------------------------------------------------------

Question100

The power factor of an R-L circuit is . If the frequency of  is
doubled the power factor will now be

MHT CET 2023 14th May Evening Shift

1
2 CV2 = 1

2 LI
2

∴ I2 = C
 V  V2

∴ I = V√ C
 L

1
√2

AC

Options:

A. 

B. 

1
√3

1
√5
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C. 

D. 

Answer: B

Solution:
The power factor of an R-L circuit is given as,

1
√7

1
√11

So, when the AC frequency is doubled,

-------------------------------------------------------------------------------------------------

Question101

An alternating voltage  volt is connected to a
 capacitor through an a.c. ammeter. The reading of the ammeter

shall

cosϕ =
R

√R2 +X2
L

∴
R

√R2 +X 2
L

=
1

√2

∴
1

√1 + ( XL

R
)
2
=

1

√2

∴
1

√1 + ( ωL
R
)2

=
1

√2

∴ ( ωL

R
)

2

+ 1 = 2

∴
ωL

R
= 1

ωL

R
= 2

∴ cosϕ =
1

√1 + ( ωL
R )

2
=

1

√1 + (2)2

∴ cosϕ =
1

√5

E = 200√2 sin(100t)
1μf
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Options:

MHT CET 2023 14th May Evening Shift

Answer: B

Solution:

Ammeters always read r.m.s. value of the current.

-------------------------------------------------------------------------------------------------

Question102

What will be the phase difference between virtual voltage and
virtual current when current in the circuit is wattless?

MHT CET 2023 14th May Evening Shift

Vrms =
Ims

XC

∴ Irms =
V0ωC

√2
=

200√2 × 100 × 1 × 10−6

√2
= 20 mA

A. 10 mA

B. 20 mA

C. 40 mA

D. 80 ma

Options:

A. 

B. 

C. 

D. 

Answer: C

60∘

45∘

90∘

180∘
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Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

When the current in an AC circuit is described as "wattless," it means that the current does not do any real
work. This happens when the current and the voltage are out of phase by . In such a situation, the power
factor of the circuit is zero, as power factor is defined as the cosine of the phase angle between the voltage
and the current, given by:

where  is the phase difference. If the power is wattless, then:

The phase difference that makes the cosine equal to zero is  since:

60∘

45∘

90∘

180∘

90∘

Power Factor = cos(ϕ)

ϕ

Power Factor = cos(90∘) = 0

90∘

Therefore, the correct answer is Option C: . This phase difference implies that when the voltage reaches
its peak value, the current is zero, and vice versa, meaning the voltage and current waves are out of phase by
a quarter cycle.

-------------------------------------------------------------------------------------------------

Question103

A coil having an inductance of  is connected in series with a
resistance of . If  from a  source are impressed
across the combination, the value of the phase angle between the
voltage and the current is

MHT CET 2023 14th May Evening Shift

cos(90∘) = 0

90∘

1
π H

300Ω 20 V 200 Hz
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Now, the phase angle between voltage and current is given by, 

-------------------------------------------------------------------------------------------------

Question104

tan−1 ( 5
4 )

tan−1 ( 4
5 )

tan−1 ( 3
4 )

tan−1 ( 4
3 )

XL = Lω = L× 2πf

∴ XL =
1

π
× 2π× 200

∴ XL = 400Ω

tanϕ = XL

R
= 400

300

∴ ϕ = tan−1 ( 4
3 )

An alternating voltage is applied to a series LCR circuit. If the
current leads the voltage by , then 
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Options:

A. 

B. 

45∘ (tan 45∘ = 1)

XL = XC −R

XL = XC +R

C. XC = √X2
L +R2
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D. 

Answer: B

Solution:

The phase between the voltage and the current is given as

-------------------------------------------------------------------------------------------------

Question105

For a purely inductive or a purely capacitive circuit, the power
factor is

MHT CET 2023 14th May Morning Shift

Options:

A. zero

XL = √X2
C +R2

tanϕ = XL−XC

R

∴ tan 45∘ = XL−XC

R

∴ 1 = XL−XC

R

∴ R = XL −XC

∴ XL = XC +R

B. 0.5

C. 1

D. 

Answer: A

Solution:

For a purely inductive or a purely capacitive circuit, the power factor is indeed zero. That makes Option A the
correct choice. Let's explain why this is the case.

∞
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In AC circuits, the power factor is defined as the cosine of the phase angle (denoted as ) between the
voltage and the current. The power factor can range from -1 (which would be for a purely capacitive load
with current leading the voltage by 90 degrees) to +1 (which would be for a purely resistive load with voltage
and current in phase). If the power factor is zero, this means that the phase angle between the voltage and
current is 90 degrees.

In a purely inductive circuit, the inductor causes the current to lag behind the voltage by 90 degrees, while in
a purely capacitive circuit, the capacitor causes the current to lead the voltage by 90 degrees. In both cases,
the current is out of phase with the voltage by 90 degrees, which gives us a phase angle . The
cosine of +90 degrees or -90 degrees is zero:

This means that in both cases (pure inductance or pure capacitance), there is no real power being consumed
or dissipated in the circuit. Instead, power is just oscillating back and forth between the source and the
reactive component (the inductor or capacitor). This oscillating power is known as reactive power, and while
it is transferred to and from the source, it is not converted into heat or work. Therefore, the real power (the
part of power which does work or generates heat) in a purely inductive or capacitive circuit is zero, and hence
the power factor is zero.

-------------------------------------------------------------------------------------------------

Question106

The reciprocal of the total effective resistance of LCR a.c. circuit is
called

MHT CET 2023 14th May Morning Shift

Options:

A. impedance

B. admittance

cos(ϕ)

ϕ = ±90∘

cos(90∘) = cos(−90∘) = 0.

C. resistance

D. inductive and capacitive reactance

Answer: B

Solution:
The total effective resistance of an LCR (inductor-capacitor-resistor) AC circuit is known as impedance,
which is a complex quantity comprising the actual resistance and the reactances due to the inductance and
capacitance. However, the reciprocal of impedance is called admittance. Admittance is a measure of how
easily a circuit will allow electrical current to flow.
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In mathematical terms, if the impedance  is a complex number represented as :

where  is the resistance,  is the reactance, and  is the imaginary unit.

The admittance  is the reciprocal of the impedance :

So the correct answer to the question is :

Option B :admittance

-------------------------------------------------------------------------------------------------

Question107

The number of turns in the primary and the secondary of a
transformer are 1000 and 3000 , respectively. If  is applied
to the primary coil of the transformer, then the potential difference
per turn of the secondary coil would be
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Options:

A. 240 V

B. 2400 V

C. 0.24 V

D. 0.08 V

Z

Z = R+ jX

R X j

Y

Y = 1
Z

80 V AC

Answer: D

Solution:

 We know that, Transformation ratio is

 .... (i)

∵

k = V2

V1

and Turn ratio is
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 ..... (ii)

Here,  Primary winding turns

 Secondary winding turns

 Primary winding voltage

 Secondary winding voltage

put the values of  and  in above equation, we get

Now, potential difference across each turn

-------------------------------------------------------------------------------------------------

Question108

A group of lamps having total power rating of  is supplied by
an AC voltage of , the rms value of current
flowing through the circuit is

MHT CET 2023 13th May Evening Shift

Options:

A. 

α = 1
k
= V1

V2
= N1

N2

N1 =

N2 =

V1 =

V2 =

 Given : N1 = 1000

N2 = 3000 and V1 = 80 V
V2 =?

∴
V2

V1
= N2

N1

⇒ V2 = N2

N1
⋅ V1 ..... (iii)

N1,N2 V1

V2 = 3000
1000 × 80 = 240 V

= 240
3000 = 0.08 V

1000 W
E = 200 sin (310t+ 60∘)

10 A

B. 

C. 

D. 

Answer: D

5√2 A

20 A

10√2 A
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Solution:

Power of lamp 

AC voltage 

Comparing with ,

we get,  peak value of voltage

 phase difference

rms value of supply voltage,

Average power is given by,

-------------------------------------------------------------------------------------------------

Question109

At a particular angular frequency, the reactance of capacitor and
that of inductor is same. If the angular frequency is doubled, the
ratio of the reactance of the capacitor to that of the inductor will be
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Options:

A. 1/4

(P) = 1000 W

(E) = 200 sin (310t+ 60∘)

E = E0 sin(ωt+ ϕ)

E0 =

ϕ =

Erms =
E0

√2

Erms =
200
√2

= 100√2

P = VrmsIrms cosϕ

1000 = (100√2)Irms(
1

2
) (∵ cosϕ = cos 60∘ =

1

2
)

Irms = 10√2 A

B. 1/2

C. 2
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Solution:
At particular angular frequency 

when 

-------------------------------------------------------------------------------------------------

Question110

In a -  circuit the inductive reactance is equal to the resistance 
in the circuit. An emf  is applied to the circuit. The
power consumed in the circuit is
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Options:

A. 

B. 

C. 

D. 

Answer: B

ω0,XL = 1/XC

⇒ ω0L = 1
ωc

⇒ ω0 = 1
√LC

ω′
0 = 2ω0

∴
X ′

C

X ′
L

=
1

ω′
0C

ω′
0L

=
1

(ω′
0)

2
LC

=
1

(2ω0)
2
LC

=
1

4ω2
0LC

=
1

4 ⋅ 1
LC × LC

=
1

4

L R R
E = E0 cosωt

E 2
0

√2R

E 2
0

4R

E 2
0

2R

E 2
0

8R

D. 4

Answer: A
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Solution:

Given, inductive reactance 

Power consumed 

-------------------------------------------------------------------------------------------------

Question111

In an oscillating LC circuit, the maximum charge on the capacitor is
' '. When the energy is stored equally between the electric and
magnetic fields, the charge on the capacitor becomes
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Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Maximum energy stored in a capacitor,

When energy is stored equally between the electric and magnetic fields, then energy in the capacitor is

= R

= ErmsIrms cosϕ

=
E0

√2
×

I0

√2
×

R

Z
(∵ cosϕ =

R

Z
)

=
E0

√2
×

E0

Z√2
×

R

Z
(∵ I0 =

E0

Z
)

=
E 2

0R

2Z 2
(∵ XL = R ⇒ Z = √2R)

=
E 2

0

4R

Q

Q
4

Q
2

Q
√2

Q

√3

E1 = Q2

2C

E2 = 1
2 E1
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If  is the charge on the capacitor in this case, then .

-------------------------------------------------------------------------------------------------

Question112

With increase in frequency of a.c. supply, the impedance of an L-C-
R series circuit

MHT CET 2023 13th May Morning Shift

Options:

A. remains constant.

B. increases.

C. decreases.

D. decreases at first, becomes minimum and then increases.

Answer: D

Solution:

We know

 When the frequency increases,  increases and  decreases.

 The impedance of an LCR series circuit decreases at first, becomes minimum and then increases.

-------------------------------------------------------------------------------------------------

Question113

In an a.c. circuit the instantaneous current and emf are represented
as  and  respectively. The

Q′ E2 = Q′2

2C

∴
Q′2

2C
=

1

2

Q2

2C

Q′ =
Q

√2
.

XL = Lω and XC = 1
Cω

⇒ XL XC

∴

I = I0, sin[ωt − π/6] E = E0 sin[ωt + π/3]

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



voltage leads the current by

MHT CET 2023 13th May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given  and 

-------------------------------------------------------------------------------------------------

Question114

When an inductor ' ' and a resistor ' ' in series are connected
across a  a.c. supply, a current of  flows in the
circuit. The current differs in phase from applied voltage by .
The value of ' ' is 
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Options:

A. 

B. 

π
2

π
4

π
3

π
6

ϕ1 = π
6 ϕ2 = π

3

∴ Δϕ = π
3 − ( −π

6 ) = π
2

L R
15 V, 50 Hz 0.3 A

( π
3 )

c

R (sin π
6 = cos π

3 = 1
2 , sin

π
3 = cos π

6 = √3
2 )

10Ω

15Ω
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C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question115

An a.c. source of  is connected across an inductor (L) and
resistance (R) in series R.M.S. current of  flows in the circuit.
The phase difference between applied voltage and current is 
radian. The value of resistance  is 
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Options:

A. 

B. 

C. 

20Ω

25Ω

 Given: Ev = 15 V, f = 50 Hz, I = 0.3 A,

ϕ = π
3 rad

 Impedance Z = Ev

I = 15
0.2 = 50Ω

tanϕ = XL

R

tan π
3 = XL

R

√3 = XL

R

∴ XL = √3R

Impedance Z = √R2 +X2
L

Z = √R2 + (√3R)2

Z = √4R2

∴ 2R = Z

∴ R = Z
2 = 50

2 = 25Ω

15 V, 50 Hz
0.5 A

( π
3 )

(R) (tan 60∘ = √3)

10Ω

12Ω

15Ω
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D. 

Answer: C

Solution:

Given data: 

Impedance is given as 

The formula for impedance is

-------------------------------------------------------------------------------------------------

Question116

Resistor of , inductor of  and capacitor of  are
connected in series across a source of  Volt. At resonance,
voltage drop across inductor is

Options:

A. 25 V

B. 2.5 V

C. 250 V

20Ω

E = 15 V, f = 50 Hz, I = 0.5 A,ϕ = π
3  rad

Z = E
I = 15

0.5 = 30Ω

tanϕ =
XL

R

tan
π

3
=

XL

R

√3 =
XL

R

∴ XL = √3R

Z = √R2 +X 2
L

Z = √R2 + (√3R)2

Z = √4R2

∴ 2R = Z

∴ R =
Z

2
=

30

2
= 15Ω

2Ω 100μH 400pF
erms = 0.1
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D. 20 V

Answer: A

Solution:

At resonance condition, 

The impedance is given as:

 The voltage-drop across the inductor is,

-------------------------------------------------------------------------------------------------

Question117

In the given circuit, r.m.s. value of current through the resistor  is

XC = XL

Z = √R2 + (XL −XC)
2

∴ Z = R = 2Ω

Irms =
ems

R

Irms =
0.1

2
= 0.05 A

ω =
1

√LC
=

1

√10−4 × 4 × 10−10

ω = 5 × 106

∴

V = Irms ×XL = Irms × Lω

V = 0.05 × 10−4 × 5 × 106

V = 25 V

R
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question118

In the given circuit, if  then the value of  at
this instance will be

2 A

0.5 A

20 A

2√2 A

Z = √R2 + (XL −XC)
2

Z = √1002 + 1002

Z = 100√2Ω

irms  =
Vrms 

Z

∴ irms  =
200√2

100√2

irms  = 2 A

dI
dt = −1 A/s (VA − VB)
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Options:

A. 30 V

B. 24 V

C. 18 V

D. 9 V

Answer: A

Solution:

Applying KVL in the given circuit from point A to B,

-------------------------------------------------------------------------------------------------

Question119

An inductor of , a capacitor of  and a resistance of 
are connected in series with a  a.c. source. If the current is in
phase with the e.m.f. the maximum current in the circuit is .
The value of ' ' is

VAB − IR − L dI
dt − 12 = 0

 VAB − (2)(12) − 6(−1) − 12 = 0

 VAB = 24 + 12 − 6

∴ VAB = 30 V

0.5 mH 20 μF 20Ω
220 V

√xA
x
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Options:

A. 44

B. 82

C. 146

D. 242

Answer: D

Solution:

When current is in phase with voltage, we have

-------------------------------------------------------------------------------------------------

Question120

The a.c. source is connected to series LCR circuit. If voltage across
 is , that across  is  and that across  is , then the

e.m.f. ' ' of a.c. source is

MHT CET 2023 11th May Evening Shift

Options:

A. 40 V

B. 40  V

C. 80 V

Z = R = 20Ω

e0 = √2erms = 220√2 V

i0 =
e0
Z

=
220√2

20
= 11√2 A

i0 = √242 A

R 40 V L 80 V C 40 V
e

√2
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D. 160 V

Answer: B

Solution:
The emf across the  source is given as:

-------------------------------------------------------------------------------------------------

Question121

In a series LCR circuit,  and . The ratio
of the energies stored in the inductor and the capacitor, when the
maximum current flows in the circuit, is

MHT CET 2023 11th May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

In resonance condition (current is maximum),

 The ratio of energies in the inductor and capacitor is:

AC

e = √(VR)
2 + (VC −VL)

2 = √(40)2 + (80 − 40)2

e = √3200

∴ e = 40√2 V

C = 2μF, L = 1mH R = 10Ω

5 : 1

3 : 2

1 : 2

1 : 5

∴ XC = XL

∴

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question122

The a.c. source of e.m.f. with instantaneous value ' ' is given by
 volt. The r.m.s. value of current in a circuit of

resistance  is

MHT CET 2023 11th May Evening Shift

Options:

A. 0.2828 A

B. 2.828 A

C. 28.28 A

D. 282.8 A

Answer: B

Solution:

 e.m.f e  .... (i)

 Current is given by:

 .... (from (i))

 R.M.S value of current:

-------------------------------------------------------------------------------------------------

Question123

UL

UC
=

LI2

CV2
=

L

CR2
….(∵

I

V
=

1

R
)

UL

UC
=

10−3

2 × 10−6 × 102

UL

UC
=

5

1

e
e = 200 sin(50t)

50Ω

∴ = 200 sin(50t) V

∴

Io = eo
R = 200

50 = 4 A

∴

Irms =
Io
√2

= 4
√2

= 2.828 A
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With the gradual increase in frequency of an a. c. source, the
impedance of an LCR series circuit

MHT CET 2023 11th May Morning Shift

Options:

A. first decreases, becomes minimum and then increases.

B. increases.

C. decreases.

D. remains constant.

Answer: A

Solution:

With increase in frequency current increases initially, becomes maximum and then decreases with further
increase in frequency.

-------------------------------------------------------------------------------------------------

Question124

In series LCR circuit, the voltage across the inductance and the
capacitance are not

MHT CET 2023 11th May Morning Shift

Options:

A. out of phase with the voltage across the resistance by .

B. equal in magnitude at resonance.

C. out of phase with each other by .

D. in phase with the source voltage.

90∘

180∘
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Answer: D

Solution:

In an LCR circuit, the inductor (L) and capacitor (C) introduce phase shifts in the current compared to the
source voltage due to their reactive properties. The inductor causes a phase shift of +90 degrees, leading the
voltage, while the capacitor causes a phase shift of 90 degrees, lagging the voltage. Thus, voltage across 
and  are not in phase with the source voltage.

-------------------------------------------------------------------------------------------------

Question125

With an alternating voltage source of frequency ' ', inductor ' ',
capacitor ' ' and resistance ' ' are connected in series. The voltage
leads the current by . The value of ' ' is 
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

− L
C

f L
C R

45∘ L (tan 45∘ = 1)

( 1+2πfCR
4π2f 2C )

( 1−2πfCR
4π2f 2C )

( 4π2f 2C
1+2πfCR )

( 4π2f 2C
1−2πfCR )

tanϕ =
XL −XC

R

⇒ tan 45∘ = [
2πfL− 1

2πfC

R
] ….(∵ ϕ = 45∘)

R =
(2πf)2LC − 1

2πfC

∴ L =
2πfCR+ 1

4π2f 2C
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-------------------------------------------------------------------------------------------------

Question126

The capacitive reactance of a capacitor ' ' is . Both, the
frequency of a.c. supply and capacitance of the above capacitor are
doubled. The new capacitive reactance will be

MHT CET 2023 10th May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given, 

New Capacitance  and new frequency 

 New capacitive reactance

C XΩ

X
4 Ω

X
2 Ω

2XΩ

4XΩ

XC = XΩ

⇒ 1
2πfC = XΩ

C = 2C f ′ = 2f

∴

X′
C = 1

2π(2f)(2C)

=
1

(2π)(4fC)

=
1

4
XC

=
X

4
Ω
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A  coil carries a current of . Energy stored in the form of
magnetic field is

MHT CET 2023 10th May Evening Shift

Options:

A. 0.025 J

B. 0.050 J

C. 0.075 J

D. 0.100 J

Answer: B

Solution:
Energy stored in an inductor 

-------------------------------------------------------------------------------------------------

Question128

In the circuit given below, the current through inductor is  and
through the capacitor is . The current drawn from the a.c.
source is

100 mH 1 A

E = 1
2 LI

2

=
1

2
× (100 × 10−3)× 1

= 0.05 J

0.9 A
0.6 A

-------------------------------------------------------------------------------------------------

Question127
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Options:

A. 1.5 A

B. 0.9 A

C. 0.6 A

D. 0.3 A

Answer: D

Solution:

As the currents in an inductor and capacitor are out of phase by , we can write

Current through the capacitor 

Current through the inductor 

-------------------------------------------------------------------------------------------------

Question129

The inductive reactance of a coil is ' '. If the inductance of a coil is
tripled and frequency of a.c. supply is doubled, then the new

180∘

IC = 0.9 A

IL = −(0.6 A)

∴  Total current drawn from the source  = IC + IL
= 0.9 − 0.6
= 0.3 A

XL
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inductive reactance will be

MHT CET 2023 10th May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question130

In the circuit shown the ratio of quality factor and the bandwidth is

MHT CET 2023 10th May Morning Shift

Options:

2
3 XL

3
2 XL

1
6 XL

6XL

XL = ωL = 2πfL
fnew  = 2f and Lnew  = 3L

∴ X ′
L = 2π(2f)3L
= 6 × 2πfL = 6XL
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A. 10 s

B. 8 s

C. 6 s

D. 4 s

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question131

In a series LR circuit, , power factor is . If a capacitor of
capacitance  with  is added to the circuit the power
factor becomes . The ratio of  to  will be
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Options:

A. 

B. 

C. 

D. 

Answer: B

 Bandwidth  = 2Δω =
R

L

Q factor  =
1

R
√ L

C

Q factor 
 Band width 

=

1
R
√ L

C

R
L

=
1

R2

L3/2

√C

Qfactor 

 Bandwidth 
=

3√3

100√27 × 10−6
=

3√3

100 × 3√3 × 10−3
= 10 s

XL = R P1

C XC = XL

P2 P1 P2

1 : 3

1 : √2

1 : 1

1 : 2
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Solution:

When  is connected, the circuit becomes series LCR circuit.

Given : 

-------------------------------------------------------------------------------------------------

Question132

An e.m.f.  volt is applied to an LR circuit of
inductance  and resistance . The maximum current in the
circuit is

MHT CET 2023 9th May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

For LR circuit,

 Power factor  = R

√R2+X2
L

 Given: XL = R

∴ P1 = R
√2R2

= 1
√2

C

∴  Power factor  = R

√R2+(XL−XC)
2

XC = XL

∴ P2 = R
√R2

= 1

∴ P1 : P2 = 1 : √2

E = 4 cos(1000t)
3 mH 4 Ω

4
√7

 A

1.0 A

4
7  A

0.8 A

Z = √R2 + (ωL)2
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Comparing equation  with standard equation, , we get  units and

-------------------------------------------------------------------------------------------------

Question133

An alternating voltage of frequency ' ' is induced in electric circuit
consisting of an inductance ' ' and capacitance ' ', connected in
parallel. Then across the inductance coil

MHT CET 2023 9th May Evening Shift

Options:

A. current is maximum when 

B. current is zero

C. voltage is minimum when 

D. voltage is maximum when 

Answer: D

Solution:

In a parallel  circuit at , the current is minimum.

As current and voltage are out of phase by , the voltage would be maximum.

-------------------------------------------------------------------------------------------------

Question134

The reactance of capacitor at  is . If the frequency is
increased to , the new reactance is

E = 4 cos(1000t) E = E0 cosωt ω = 1000
E0 = 4 V

∴ Z = √16 + (1000 × 32 × 10−6)

Z = √16 + 9 = 5Ω

∴ I =
E0

Z
=

4

5
= 0.8A

ω
L C

ω2 = 1
LC

ω2 = 1
 LC 

ω2 = 1
LC

LC ω2 = 1
LC

90∘

50 Hz 5Ω
100 Hz
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Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

New reactance,

-------------------------------------------------------------------------------------------------

Question135

The coil of an a.c. generator has 100 turns, each of cross-sectional
area . It is rotating at constant angular speed , in a
uniform magnetic field of . If the total resistance of the
circuit is  then maximum power dissipated in the circuit is

MHT CET 2023 9th May Morning Shift

Options:

A. 

B. 

5Ω

10Ω

2.5Ω

125Ω

XC =
1

2πfc

∴ C =
1

2πf(5)
… . (∵ XC = 5Ω)

X ′
C = 1

2πf ′C
= 1

2π(2f)C = XC

2 = 1
2 × 5 = 2.5Ω

2 m2 30 rad/s
2 × 10−2 T

600 Ω

6 W

9 W

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



C. 

D. 

Answer: C

Solution:

Maximum power dissipated in the circuit

But  ..... (ii)

Putting (2) into (1) we get,

But 

-------------------------------------------------------------------------------------------------

Question136

A capacitor, an inductor and an electric bulb are connected in series
to an a.c. supply of variable frequency. As the frequency of the
supply is increased gradually, then the electric bulb is found to

MHT CET 2023 9th May Morning Shift

Options:

A. increase in brightness.

B. decrease in brightness.

12 W

24 W

N = 100,A = 2 m2,ω = 30rad/s

B = 2 × 10−2 T,R = 600Ω

Pmax = Erms × Irms =
E0

√2
×

I0

√2

=
E0I0

2
..... (i)

I0 = E0

R

I0 = E0
2

2R

E0 = NABω

E0 = 100 × 2 × 2 × 10−2 × 30
= 120 V

∴ Pmax =
120 × 120

2 × 600
= 12 W
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C. increase, reach a maximum and then decrease in brightness.

D. show no change in brightness.

Answer: C

Solution:

The given circuit acts like a series LCR circuit.

From the above formula, when ,  maximum

When  is increased, I starts to decrease and when  the current will be zero. This cycle will repeat
going forward. So brightness will increase, reach a maximum and then decrease.

-------------------------------------------------------------------------------------------------

Question137

In an  circuit, the current is  and voltage is
 volt. Power consumption in the circuit is

MHT CET 2023 9th May Morning Shift

Options:

A. 

B. 

C. 

I = V
Z

= V

√R2+(ωL− 1
ωC

)
2

ω = 0 I =

ω ω = 1
√LC

AC i = 5 sin (100t − π
2 )A

e = 200 sin(100t)
(cos 90∘ = 0)

200 W

0 W

40 W
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D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question138

A capacitor of capacitance  is connected to a.c. source
 (  in volt,  in second). The value of peak current is

MHT CET 2022 11th August Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given 

Comparing with , we get

1000 W

P = IrmsVrms cosϕ
ϕ = 90∘

∴ P = 0 (∵ cos 90∘ = 0)

50μF
e = 220 sin 50t e t

0.55
√2

 A

√2
0.55  A

0.55 A

√2 A

e = 220 sin(50t)

e = e0 sinωt

e0 = 220 V,  peak voltage 
C = 50μF = 50 × 10−6 F

∴ XC =
1

ωC
=

1

50 × 50
× 106 = 400Ω

∴ I0 = e0
XC

= 220
400 = 0.55 A
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Peak current 

-------------------------------------------------------------------------------------------------

Question139

The resistance offered by an inductor  in an a.c. circuit is

MHT CET 2022 11th August Evening Shift

Options:

A. inversely proportional to inductance and frequency of the alternating current

B. inversely proportional to frequency of alternating current and directly proportional
to inductance

C. inversely proportional to inductance and directly proportional to the frequency of
alternating current

D. directly proportional to inductance and frequency of alternating current

Answer: D

Solution:

The resistance offered by an inductor  in an a.c. circuit is 

 i.e. it is directly proportional to the inductance (L) and frequency (f).

-------------------------------------------------------------------------------------------------

Question140

A coil having an inductance of  is connected in series with a
resistance of . If A.C. Source  is connected
across the combination, the phase angle between voltage and current
is

MHT CET 2022 11th August Evening Shift

= 0.55 A

(XL)

(XL) XL = ωL = 2πfL

∴ XL ∝ fL

1
π H

300Ω (20 V− 200 Hz)
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

The phase angle  in an R-L circuit (a circuit with resistance and inductance) is determined by the ratio of the
inductive reactance ( ) to the resistance ( ). The inductive reactance is given by the formula:

where:

 is the frequency of the alternating current (in hertz).
 is the inductance of the coil (in henrys).

Given that the inductance  and the frequency , we can calculate  as follows:

The phase angle  is the arctangent of the ratio of inductive reactance to resistance:

Since the resistance , we can insert the values into the formula to find the phase angle:

Therefore, the correct answer is: Option B .

-------------------------------------------------------------------------------------------------

Question141

tan−1 ( 3
4 )

tan−1 ( 4
3 )

tan−1 ( 5
4 )

tan−1 ( 4
5 )

ϕ
XL R

XL = 2πfL

f
L

L = 1
π H f = 200Hz XL

XL = 2π ⋅ 200 ⋅ 1
π
= 2 ⋅ 200 = 400Ω

ϕ

ϕ = tan−1 ( XL

R )

R = 300Ω

ϕ = tan−1 ( 400 Ω
300 Ω ) = tan−1 ( 4

3 )

tan−1 ( 4
3 )
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In a full wave rectifier circuit without filter, the output current is

MHT CET 2022 11th August Evening Shift

Options:

A. an eddy current

B. a constant direct current

C. a sinusoidal current

D. unidirectional but not steady current

Answer: D

Solution:

The correct answer to this question is Option D: unidirectional but not steady current.

In a full-wave rectifier circuit, the objective is to convert alternating current (AC) into direct current (DC).
The fundamental characteristic of a full-wave rectifier is that it inverts the negative half-cycles of the AC
input voltage so that on the output side, the current flows in only one direction for both half-cycles. This
makes the output current unidirectional. However, without a filter to smooth out the ripples, the output
current is not a constant direct current but a pulsating direct current that still retains the frequency of the
original AC signal.

The output current of a full-wave rectifier without a filter can be represented as an absolute value of a
sinusoidal wave, meaning it maintains the sinusoidal shape but with all the values above the zero line since
the negative values are inverted. This waveform is not constant or steady; instead, it rises and falls with the
frequency of the AC input, typically at twice the frequency in the case of a full-wave rectifier because it
rectifies both halves of the input sine wave.

So, to summarize:

Option A (an eddy current) is incorrect since eddy currents are localized currents induced in conductors
when they are exposed to changing magnetic fields, which is not the output of a rectifier circuit.

Option B (a constant direct current) is incorrect because without a filter (such as a capacitor or an
inductor), the output is not constant but pulsating with ripples.

Option C (a sinusoidal current) is incorrect because the resulting current is not sinusoidal; it's the
absolute value of a sinusoidal wave, representing both halves of the wave above zero volts.

Option D (unidirectional but not steady current) is correct as the output is indeed unidirectional due to
the inversion of the negative half-cycles, but not steady due to the absence of a filter to smooth out the
ripples.

-------------------------------------------------------------------------------------------------
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Question142

A rejector circuit is the resonant circuit in which

MHT CET 2021 24th September Evening Shift

Options:

A.  are connected in parallel.

B.  are connected in series.

C.  are connected in series.

D. L-R are connected in series.

Answer: A

Solution:

A rejector circuit, also known as a notch filter or band-stop filter, is a resonant circuit designed to reject or
significantly attenuate a specific frequency while allowing others to pass. The correct configuration for a
rejector circuit is when the elements  (inductor),  (capacitor), and  (resistor) are connected in parallel.

Thus, the correct option is:

Option A  are connected in parallel.

-------------------------------------------------------------------------------------------------

Question143

In series LCR circuit, at resonance the peak value of current will be
[  is peak emf, R is resistance,  is inductive reactance and  is
capacitive]

MHT CET 2021 24th September Evening Shift

Options:

A. 

L − C−R

L − C−R

C−R

L C R

L − C−R

E0 ωL ωC

E0

R
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B. 

C. 

D. 

Answer: A

Solution:

At resonance, the net reactance of the circuit is zero and the impedance is equal to the resistance.

-------------------------------------------------------------------------------------------------

Question144

An alternating e.m.f. is . In what time the e.m.f. will
have half its maximum value, if ' ' starts from zero? (  time
period, )

MHT CET 2021 24th September Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

If  then 

E0

√2R

E0

√R2+(ωL− 1
ωC )

2

E0

√2√R2+(ωL− 1
ωC

)2

∴ I0 = E0

R

e = e0 sinωt
e T =

sin 30∘ = 0.5

T
12

T
16

T
4

T
8

e = e0 sinωt

e = e0
2

e0
2 = e0 sinωt
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-------------------------------------------------------------------------------------------------

Question145

A step up transformer operates on  and supplies current of 
. The ratio of primary and secondary windings is . The current
in the primary is

MHT CET 2021 24th September Morning Shift

Options:

A. 5 A

B. 2 A

C. 40 A

D. 20 A

Answer: C

Solution:

To determine the current in the primary winding, we can use the principle of conservation of energy, which
states that the power input to the transformer should be equal to the power output (ignoring losses for
simplicity).

The primary voltage is given as , and the current in the secondary is given as . The ratio of the
primary winding to the secondary winding is given as .

The formula for the ratio of the voltage in a transformer is:

Given the winding ratio , we can calculate the voltage in the secondary winding:

Now, using the power equation for the transformer:

∴ sinωt = 1
2 ∴ ωt = 30∘ = π

6 rad

∴
2π
T

⋅ t = π
6 ∴ t = T

12

220 V 2 A
1 : 20

220 V 2 A
1 : 20

Vp

Vs
=

Np

Ns

Np

Ns
= 1

20

Vp

Vs
= 1

20 ⟹ Vs = 220 V× 20 = 4400 V

Pprimary = Psecondary
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Since power  is given by  (where  is voltage and  is current), we can write:

Substituting the given values:

Solving for :

Thus, the current in the primary winding is . Therefore, the correct option is:

Option C

-------------------------------------------------------------------------------------------------

Question146

In the part of an a.c. circuit as shown, the resistance . At a
certain instant  and . The
inductance of the coil is

MHT CET 2021 24th September Morning Shift

Options:

A. 0.04 H

B. 0.02 H

C. 0.08 H

D. 0.05 H

Answer: D

Solution:

In the part of an a.c. circuit

P P = V I V I

Vp × Ip = Vs × Is

220 V× Ip = 4400 V× 2 A

Ip

Ip = 4400 V×2 A
220 V = 40 A

40 A

R = 0.2Ω
(VA −VB) = 0.5 V, I = 0.5 A ΔI

Δt = 8 A/s
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-------------------------------------------------------------------------------------------------

Question147

In the circuit shown in the figure, a.c. source gives voltage
. Impedance and r.m.s. current respectively will

be

MHT CET 2021 24th September Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

VA − VB = L
dI

dt
+ IR

0.5 = 8 L + 0.5 × 0.2
∴ 8 L = 0.4

∴ L =
0.4

8
= 0.05 H

V = 20 cos(2000t)

10Ω, 0.5 A

5Ω, 2 A

10Ω,√2 A

5Ω, 1 A
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 which gives resonance.

[Here we are ignoring resistance of the coil which is given as . Otherwise, the total resistance of the circuit
will be ]

The peak current 

R.M. S. current 

-------------------------------------------------------------------------------------------------

Question148

Which graph shows the correct variation of r.m.s. current 'I' with
frequency 'f' of a.c. in case of (LCR) parallel resonance circuit?

MHT CET 2021 24th September Morning Shift

Options:

A. Q

B. P

C. R

D. S

Answer: A

Solution:
✅ At resonance in a parallel LC circuit:

V = 20 cos 2000t ∴ ω = 2000 rad/s
XL = ωL = 2000 × 5 × 10−3 = 10Ω

XC =
1

ωC
=

1

2000 × 50 × 10−6
= 10Ω

∴ XL = XC

Z = R = 10Ω

5Ω
15Ω

I0 = V0

R = 20
10 = 2 A

Irms =
I0
√2

= 2
√2

= √2 A

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



The impedance is maximum .

Therefore, line (supply) current is minimum .

As frequency moves away from resonance (both higher and lower), the current increases .

So the graph of rms supply current vs frequency must show:

👉 A dip (minimum) at the resonant frequency

and

👉 High current on both sides of resonance.

This looks like a “valley” curve .

✔ Which graph matches this?

Among P, Q, R, S:

Graph Q

shows:

High current at low frequency

A dip (minimum) at resonance

High current at high frequency

This is exactly the correct shape for parallel resonance .

Correct Answer: Q

-------------------------------------------------------------------------------------------------

Question149

The peak value of an alternating emf ' ' given by  is 10
volt and its frequency is . At time , the instantaneous
e.m.f is 
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Options:

A. 

B. 

e e = e0 cosωt
50 Hz t = 1

600  s
(cos π

6 = sin π
3 = √3

2 )

10 V

1
√3

 V
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C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question150

A circuit containing resistance R , inductance L  and capacitance C
 connected in series resonates at the same frequency 'f ' as another

circuit containing R , L  and C  in series. If two circuits are
connected in series then the new frequency at resonance is

MHT CET 2021 23rd September Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

5 V

5√3 V

e = e0 cosωt = 10 cos 2πft

f = 50 Hz, t =
1

600
s

∴ = 10 cos 100π×
1

600
= 10 cos

π

6

= 10
√3

2
= 5√3V

1 1

1 0

2 2 2

3
4 fr

3
2 fr

2fr

fr
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-------------------------------------------------------------------------------------------------

Question151

A series L-C-R circuit containing a resistance of  has angular
frequency . At resonance the voltage across
resistance and inductor are  and  respectively, then the
value of inductance will be
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

To find the inductance value in the L-C-R circuit at resonance, we can use the given information about the
angular frequency ( ), the voltage across the resistance, and the voltage across the inductor at resonance.

The given parameters are:

Resistance, 
Angular frequency, 
Voltage across resistance, 
Voltage across inductor, 

At resonance in an L-C-R circuit, the impedance is purely resistive, i.e., the impedance of the circuit is equal
to the resistance .

120 Ω
4 × 105 rad s−1

60 V 40 V

0.2 mH

0.4 mH

0.8 mH

0.6 mH

ω

R = 120 Ω
ω = 4 × 105 rad s−1

VR = 60 V
VL = 40 V

R
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The voltage across the inductor  at resonance is given by the equation:

where  is the current in the circuit, which can be found using Ohm's law considering the voltage across the
resistance:

Rearrange to solve for :

Substitute the given values:

Now, use the value of current to solve for inductance :

Rearrange to solve for :

Simplify the expression:

Therefore, the value of the inductance is , which corresponds to option A.

-------------------------------------------------------------------------------------------------

Question152

For series LCR circuit, which one of the following is a CORRECT
statement?
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Options:

A. Potential difference across resistance  and that across capacitor have phase
difference .

B. Applied e.m.f. and potential difference across resistance ' ' are in the same phase

VL

VL = ωLI

I

VR = I ⋅R

I

I = VR

R

I = 60 V
120 Ω = 0.5 A

L

VL = ωL ⋅ I

40 V = (4 × 105 rad s−1) ⋅ L ⋅ 0.5 A

L

L = 40 V
(4×105  rad  s −1)⋅0.5 A

L = 40
2×105

L = 2 × 10−4 H = 0.2 mH

0.2 mH

R
πc

2

R
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C. Applied e.m.f. and potential difference inductor coil has phase difference of 

D. Potential difference across capacitor and that across inductor have phase difference
of .

Answer: A

Solution:

(A) is correct

(B) is wrong. There is phase difference  between the applied emf e and 

(C) is wrong. There is phase difference of  between e and 

(D) is wrong. There is a phase difference of  between  and   and  are wrong.

-------------------------------------------------------------------------------------------------

Question153

In an LCR series a.c. circuit, the voltage across each of the
components L, C and R is 60 V. The voltage across the LC
combination is
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πc

2

πc

2

ϕ eR

( π
2 − ϕ) eL

πc eC eL ∴ B,C D
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Options:

A. 120 V

B. 60 V

C. zero V

D.  V

Answer: C

Solution:

An LCR series A.C. circuit consists of an inductor (L), a capacitor (C), and a resistor (R) connected in series.
The voltage across each of these components is denoted by , , and  respectively. In this particular
problem, it is given that the voltage across each component is 60V.

To find the voltage across the LC combination, we first need to understand how voltages add up in an LCR
circuit. The key concept here is that the voltages across the inductor (L) and the capacitor (C) are 90 degrees
out of phase with the voltage across the resistor (R).

In a series LCR circuit, the impedance due to the inductor (L) and capacitor (C) can be given by:

where  is the imaginary unit and  is the angular frequency of the alternating current source.

Given that voltages are 60V each, we observe that  leads the current by 90 degrees and  lags the current
by 90 degrees. Because  and  are 180 degrees out of phase, they are directly opposite to each other.
Thus,  and  will cancel each other out if they are equal in magnitude.

Hence, when we place them in combination, the resultant voltage will be:

So, the voltage across the LC combination is zero volts. Thus, the answer is:

Option C: zero V

-------------------------------------------------------------------------------------------------

Question154

If we increase the frequency of an a.c. supply, then inductive
reactance

60
√3

VL VC VR

ZL = jωL

ZC = −j

ωC

j ω

VL VC

VL VC

VL VC

VLC = VL − VC = 60V − 60V = 0V
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Options:

A. increases directly with the square of frequency

B. increases as it directly proportional to frequency

C. decreases inversely with the square of frequency

D. decreases as it is inversely proportional to the frequency

Answer: B

Solution:

The inductive reactance ( ) of an inductor in an AC circuit is given by the formula:

where  is the frequency of the AC supply and  is the inductance.

From this formula, we see that the inductive reactance ( ) is directly proportional to the frequency ( ). This
means that as the frequency increases, the inductive reactance increases as well. Therefore, the correct option
is:

Option B: increases as it directly proportional to frequency

-------------------------------------------------------------------------------------------------

Question155

A capacitor of capacity ' ' is charged to a potential ' '. It is
connected in parallel to an inductor of inductance ' '. The
maximum current that will flow in the circuit is
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Options:

A. 

B. 

XL

XL = 2πfL

f L

XL f

C V
L

V√ L
C

V√LC
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C. 

D. 

Answer: C

Solution:

The charge oscillates according to the equation

where 

-------------------------------------------------------------------------------------------------

Question156

A step down transformer is used to reduce the main supply from ' '
volt to ' ' volt. The primary coil draws a current ' '  and the
secondary coil draws ' ' A. . The ratio of input power to
output power is
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Options:

A. 

B. 

C. 

D. 

Answer: B

V√ C
L

VC2

 L

q = q0 cosωt

i = −
dq

dt
= ωq0 sinωt = i0 sinωt

i0 = ωq0,ω = 1
√LC

, q0 = CV

∴ i0 = 1
√LC

⋅ CV = V√ C
L

V1

V2 I1 A
I2 (I1 < I2)

V1V2

I1I2

V1I1
V2I2

I1I2
 V1 V2

V1I2
 V2I1
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Solution:
The power in an electrical circuit is given by the product of voltage and current. For a transformer, we can
say that the input power  is the product of the primary voltage  and the current  flowing through it,
which gives us:

Similarly, the output power  is the product of the secondary voltage  and the current  flowing
through it:

The question asks for the ratio of input power to output power, which can be represented as:

Comparing the given options with our derived formula, we can see that Option B exactly matches our result:

Therefore, Option B is the correct answer.

-------------------------------------------------------------------------------------------------

Question157

For the circuit shown below, instantaneous current through inductor
' ' and capacitor ' ' is respectively.
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Options:

Pin V1 I1

Pin = V1I1

Pout V2 I2

Pout = V2I2

Pin
Pout

= V1I1
V2I2

Option B: V1I1
V2I2

L C
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A. 

B. 

C. 

D. 

Answer: A

Solution:

The current through the inductor lags behind the applied emf by  and the current through the capacitor
leads the current by 

-------------------------------------------------------------------------------------------------

Question158

A parallel plate capacitor having plates of radius 6 cm has
capacitance 100 pF. It is connected to 230 V a.c. supply with angular
frequency 300 rad/s. The r.m.s. value of current is
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Options:

A.  A

B.  A

C.  A

D.  A

Answer: A

Solution:

−e0
ωL cosωt; e0ωc cosωt

−e0
ωL sinωt; e0

ωC cosωt

e0C
L cosωt; e0 L

C sinωt

−e0C
L sinωt; e0 L

C cosωt

π
2

π
2

∴ iL =
e0
ωL

sin(ωt − π

2
) = −

e0
ωL

cosωt

 and ic = e0ωCsin(ωt + π

2
) = e0ωCcosωt

6.9 × 10−6

2.3 × 10−5

6.9 × 10−5

6.9 × 10−7
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To find the r.m.s. value of the current in a circuit containing a capacitor connected to an AC supply, we use
the relation  where  is the root mean square (r.m.s.) current,  is the root mean
square voltage (which is equivalent to the given voltage for an AC circuit, in this case, 230 V),  is the
angular frequency, and  is the capacitance of the capacitor.

Given:

Capacitance, 
Angular frequency, 
AC supply voltage, 

Therefore, we can substitute the given values into our formula:

Thus, the r.m.s. current is  A, which matches Option A.

-------------------------------------------------------------------------------------------------

Question159

A step down transformer has turns ratio . If  is applied
across  secondary then the primary current will be
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Options:

A. 2 A

B. 1 A

C. 0.5 A

D. 4 A

Answer: B

Solution:

To find the primary current in the transformer, we can follow a stepwise method that involves understanding
the relationship between the transformer's turn ratio and the currents on the primary and secondary sides, as
well as using Ohm's law for finding the currents.

Irms = Vrms × ωC Irms Vrms

ω
C

C = 100 pF = 100 × 10−12 F
ω = 300 rad/s
V = 230V

Irms = Vrms × ωC

Irms = 230 × 300 × 100 × 10−12

Irms = 6.9 × 10−6 A

6.9 × 10−6

20 : 1 8 V
0.4 ohm
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The turns ratio of a transformer is given as , where  is the number of turns on the
primary coil, and  is the number of turns on the secondary coil. The voltage applied across the secondary
is given as , with the resistance across the secondary being .

First, let's find the secondary current using Ohm's Law, . Thus, the secondary current can be
calculated as follows:

Substituting the given values,

The transformation ratio relating primary and secondary currents and the turns ratio is given by:

Where  is the primary current. We can rearrange this equation to solve for :

Given the turns ratio , we substitute the values:

Therefore, the primary current in the transformer is .

So, the correct option is:

Option B: 1 A

-------------------------------------------------------------------------------------------------

Question160

An a.c. source of angular frequency ' ' is fed across a resistor ' '
and a capacitor ' ' in series. The current registered is I. If now the
frequency of source is changed to  (but maintaining the same
voltage), the current in the circuit is found to be halved. The ratio of
reactance to resistance at the original frequency ' ' will be
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Options:

A. 

NP : NS = 20 : 1 NP

NS

8V 0.4Ω

V = IR

IS = VS

RS

IS = 8 V
0.4 Ω = 20A

NP

NS
= IS

IP

IP IP

IP = NS

NP
× IS

20 : 1

IP = 1
20 × 20A = 1A

1A

ω R
C

ω
3

ω

√ 2
5
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B. 

C. 

D. 

Answer: D

Solution:
Let the reactance of the capacitor at the original frequency ' ' be .

The impedance of the circuit at the original frequency is given by:

The current in the circuit at the original frequency is given by:

When the frequency is changed to , the reactance of the capacitor becomes  (since reactance is
inversely proportional to frequency). The impedance of the circuit at this new frequency is given by:

The current in the circuit at this new frequency is given by:

We are given that the current in the circuit is halved when the frequency is changed to . Therefore, we can
write:

Squaring both sides, we get:

Therefore, the ratio of reactance to resistance at the original frequency ' ' is:

√ 1
5

√ 4
5

√ 3
5

ω XC

Z = √R2 +X 2
C

I = V
Z = V

√R2+X 2
C

ω
3 3XC

Z ′ = √R2 + (3XC)2 = √R2 + 9X 2
C

I ′ = V
Z ′ = V

√R2+9X 2
C

ω
3

I ′ = I
2

V

√R2+9X 2
C

= 1
2 ⋅ V

√R2+X 2
C

1
R2+9X 2

C

= 1
4(R2+X 2

C)

4R2 + 4X 2
C = R2 + 9X 2

C

3R2 = 5X 2
C

ω

XC

R
= √ 3

5
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So the correct answer is Option D: 

-------------------------------------------------------------------------------------------------

Question161

In an a.c. circuit, a resistance R = 40  and an inductance 'L' are
connected in series. If the phase angle between voltage and current
is 45 , then the value of the inductive reactance is (tan 45  = 1)

MHT CET 2021 22th September Morning Shift

Options:

A. 50

B. 40

C. 10

D. 20

Answer: B

Solution:

In an AC circuit where a resistance  and an inductance  are connected in series, the phase angle 
between the voltage and current is given as 45 . We need to determine the inductive reactance .

The phase angle in an RL series circuit is given by the tangent of the angle:

Given  and , we have:

Thus:

Given , we find:

Therefore, the value of the inductive reactance is 40  (Option B).

√ 3
5

Ω

∘ ∘

Ω

Ω

Ω

Ω

R = 40 Ω L ϕ
∘ XL

tan(ϕ) = XL

R

ϕ = 45∘ tan 45∘ = 1

tan(45∘) = XL

R
= 1

XL = R

R = 40 Ω

XL = 40 Ω

Ω
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-------------------------------------------------------------------------------------------------

Question162

The frequency of the output signal of an LC oscillator circuit is ' '
Hz with a capacitance of 0.1 . If the value of the capacitor is
increased to , then the frequency of the output signal will be
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

In an LC oscillator circuit, the frequency of the output signal is determined by the inductance  and the
capacitance . The expression for the frequency  of an LC oscillator is given by:

Given that the initial frequency is  with a capacitance of , we can write:

Now, if the capacitance is increased to , the new frequency  can be expressed as:

To find the ratio of the new frequency to the original frequency, we can divide the expression for  by
the expression for :

This simplifies to:

F
μF

0.2 μF

F
√2

 Hz

F
√3

 Hz

F
2  Hz

2 F Hz

L
C F

F = 1

2π√LC

F 0.1μF

F = 1

2π√L⋅0.1×10−6

0.2μF Fnew

Fnew = 1

2π√L⋅0.2×10−6

Fnew
F

Fnew
F

=
1

2π√L⋅0.2×10−6

1

2π√L⋅0.1×10−6
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Since the inductance  and the constants are the same, we get:

So, the new frequency  is:

Therefore, the correct option is:

Option A: 

-------------------------------------------------------------------------------------------------

Question163

In LCR series resonant circuit, at resonance, voltage across 'L' and
'C' will cancel each other because they are

MHT CET 2021 21th September Evening Shift

Options:

A. 90  out of phase

B. 90  in phase

C. 180  in phase

D. 180  out of phase

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Fnew
F

=
√L⋅0.1×10−6

√L⋅0.2×10−6

L

Fnew
F

= √ 0.1
0.2 = √ 1

2 = 1
√2

Fnew

Fnew = F
√2

 Hz

F
√2

 Hz

∘

∘

∘

∘
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Question164

The inductive reactance of a coil is R . If the inductance of a coil is
doubled and frequency of a.c. supply is also doubled then the new
inductive reactance will be

MHT CET 2021 21th September Evening Shift

Options:

A. 2R

B. 8R

C. 

D. 4R

Answer: D

Solution:

Inductive reactance = R = 2 fL

If L and f both are doubled, the inductive reactance will become 4R.

-------------------------------------------------------------------------------------------------

Question165

Three pure inductors each of inductance 6H are connected as shown
in the figure. Their equivalent inductance between the points 'P' and
'Q' is

Ω

R
2

π
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Options:

A. 0.5 H

B. 18 H

C. 6.3 H

D. 2 H

Answer: D

Solution:

In the given circuit, one end of each inductor is joined together. Similarly, the other end of each inductor is
joined together. Hence the three inductors are connected in parallel. Their equivalent inductance is given by

-------------------------------------------------------------------------------------------------

Question166

The instantaneous value of an alternating current is given by
. It will achieve a value of  after a time interval

of 
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Options:

A. 

B. 

C. 

D. 

Answer: D

1

L
=

1

6
+

1

6
+

1

6
=

3

6
∴ L = 2H

i = 50 sin(100πt) 25 A
(sin 30∘ = 0.5)

1
300  S

1
100  S

1
200  S

1
600  S
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Solution:

Given the instantaneous value of an alternating current as , and we're asked to find at what
time interval it achieves a value of . Using the given information ( ), we set up the equation:

To find the value of , we divide both sides by 50:

Given , we have:

Therefore,

To convert degrees into radians (since we're dealing with radians in the sine function), remember that
 radians. Thus,  is  radians:

Cancelling  from both sides and solving for  yields:

Therefore, the correct answer is:

Option D: 

-------------------------------------------------------------------------------------------------

Question167

In a step up transformer, which one of the following statements is
correct?
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Options:

A. Number of turns in the secondary coil is less than in primary coil.

B. Voltage in secondary coil is less than voltage is primary coil.

i = 50 sin(100πt)
25A sin 30∘ = 0.5

25 = 50 sin(100πt)

t

25
50 = sin(100πt)

0.5 = sin(100πt)

sin 30∘ = 0.5

sin(100πt) = sin 30∘

100πt = 30∘

180∘ = π 30∘ π
6

100πt = π
6

π t

100t = 1
6

t = 1
600  S

1
600  S
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C. Current in the primary coil is more than current in the secondary coil.

D. Current in the primary coil is equal to current in the secondary coil.

Answer: C

Solution:
In a step up transformer, the current in the secondary is less than the current in the primary.

-------------------------------------------------------------------------------------------------

Question168
In the graphical representation of e.m.f. ' ' and current ' ' versus '
' for an a.c. circuit, both emf and current reach zero, minimum and
maximum value at the same time. The circuit element connected to
the source will be
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Options:

A. pure capacitor

B. combination of capacitor and inductor

C. pure resistor

D. pure inductor

Answer: C

Solution:

Since the current and emf are in phase the circuit is purely resistive.

-------------------------------------------------------------------------------------------------

Question169

e i ωt
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An alternating voltge is represented by
 volt. The peak voltage is
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Amplitude or the peak value of the voltage 

-------------------------------------------------------------------------------------------------

Question170

A series combination of resistor 'R' and capacitor 'C' is connected to
an a.c. source of angular frequency ' '. Keeping the voltage same, if
the frequency is changed to  the current becomes half of the
original current. Then the ratio of capacitive reactance and
resistance at the former frequency is
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Options:

V = 80 sin(100πt) cos(100πt)

20 V

40 V

30 V

50 V

sin 2θ = 2 sin θ ⋅ cos θ

∴ sin θ cos θ =
sin 2θ

2
 V = 80 sin(100πt) cos(100πt)

=
80 sin 200πt

2
= 40 sin 200πt

= 40 V

ω
ω
3
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A. 

B. 

C. 

D. 

Answer: A

Solution:
Initial current , Final current 

Putting this value of  in (1) we get

-------------------------------------------------------------------------------------------------

Question171

An inductive coil has a resistance of . When an a.c. signal of
frequency  is applied to the coil the voltage leads the current
by . The inductance of the coil is )

MHT CET 2021 20th September Evening Shift

Options:

A. 

√0.6

√6

√3

√2

I = V
z I′ = V

z

1

2
=

I′

I
=

z

z′
∴

z

z′
=

1

2

∴
z2

z′2
=

1

4
∴

R2 +X2
c

R2 +X′2
c

=
1

4

∴ 4R2 + 4X2
c = R2 +X′2

c

∴ 3R2 = X′2
c − 4X2

c ......(1)

Xc =
1
ωC

, X′ = 3
ωC

∴ X′ = 3Xc

X ′

3R2 = 9X 2
c − 4X 2

c = 5X 2
c

∴
X2

c

R2
=

3

5
= 0.6

∴
Xc

R
= √0.6

100 Ω
1000 Hz

45∘ (tan 45∘ = 1

0.25
2π H
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B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question172

In an ideal step down transformer, out of the following quantities,
which quantity increases in the secondary coil?
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Options:

A. Power

B. Voltage

C. Current

D. Frequency

Answer: C

Solution:

0.05
π H

0.25
π

H

0.5
π
H

tanϕ = tan 45∘ =
XL

R

∴
XL

R
= 1 or XL = R

∴ 2πfL = R

 or L =
R

2πf
=

100

2π× 1000
=

0.05

π
H
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-------------------------------------------------------------------------------------------------

Question173

A series LCR circuit with resistance (R)  is connected to an
a.c. source of . When only the capacitance is removed, the
current lags behind the voltage by . When only the inductance is
removed, the current leads the voltage by . The impedance of the
circuit is 
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

When capacitance is removed

500 ohm
250 V

60∘

60∘

(tan π
3 = √3)

500
√3

Ω

500√3Ω

250Ω

500Ω

R = 500Ω,ϕ = 60∘
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When inductance is removed,

Impedance 

-------------------------------------------------------------------------------------------------

Question174

When a d.c. voltage of  is applied to a coil of self-inductance
, a current of  flows through it. But by replacing d.c.

source with a.c. source of , the current in the coil is reduced to
. Then the frequency of a.c. supply is
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Options:

A. 100 Hz

B. 60 Hz

C. 75 Hz

D. 50 Hz

Answer: D

Solution:

When a d.c. voltage is applied only the resistance of the coil comes into play, its inductive reactance is zero.

When a.c. voltage is applied, the resistance and inductive reactance come into play and the coil has an
impedance Z.

tanϕ = tan 60∘ =
XL

R

∴
XL

R
= √3  OR  XL = R√3

XC

R
= tan 60∘ = √3

∴ XC = R√3
∴ XC = XL

Z = √R2 + (XL −XC)
2 = R = 500Ω

200 V
( 2√3

π )H 1 A
200 V

0.5 A

R = V
I = 200

1 = 200 Ω
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The impedance

 ..... (1)

Also  ..... (2)

By (1) and (2) : 

-------------------------------------------------------------------------------------------------

Question175

An inductor coil wound uniformly has self inductance 'L' and
resistance 'R'. The coil is broken into two identical parts. The two
parts are then connected in parallel across a battery of 'E' volt of
negligible internal resistance. The current through battery at steady
state is

MHT CET 2021 20th September Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Z = V
I = 200

0.5 = 400 Ω

Z2 = R2 +X2
L

∴ (400)2 = (200)2 +X2
L

∴ X2
L = (400)2 − (200)2 = 12 × 104

∴ XL = 2√3 × 102 = 200√3Ω

XL = 2πfL = 2πf × 2√3
π = 4√3f

4√3f = 200√3

∴ f = 50 Hz

2E
R

3E
R

4E
R

E
R
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Since the coils are connected to a dc voltage. Inductive reactance will be zero, only resistance has to be
considered.

When the coil is broken into two identical points, each part will have resistance . When these are connected
in parallel, their equivalent resistance will be . Hence the current I is given by 

-------------------------------------------------------------------------------------------------

Question176

An inductor coil takes current 8A when connected to an 100 V and
50 Hz a.c. source. A pure resistor under the same condition takes
current of 10A. If inductor coil and resistor are connected in series
to an 100V and 40 Hz a.c. supply, then the current in the series
combination of above resistor and inductor is

MHT CET 2021 20th September Morning Shift

Options:

A. A

B. A

C. 10 A

D. 5 A

Answer: D

Solution:

Inductive reactance when 100 V, 50 Hz source is connected is given by

Resistance 

When 100V, 40 Hz supply is connected the inductive reactance will get reduced

Since it is proportional to the frequency

R
2

R
4 I = E

R/4 = 4E
R

10
√3

5
√2

√2

√2

XL = V
I = 100

8 = 12.5Ω

R = V
I = 100

10 = 10Ω
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The resistance will remain same. When they are connected in series the impedance will be given by

-------------------------------------------------------------------------------------------------

Question177

An AC circuit contains resistance of  and inductive reactance 
. The phase angle between current and potential difference will be

MHT CET 2020 19th October Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Given,  and 

 Impedance, 

The impedance triangle is as shown below

∴
X′

L =
40

50
=

4

5

∴ X′
L =

4

5
XL =

4

5
× 12.5 = 10Ω

Z = √R2 +X ′2
L = √(10)2 + (10)2 = 10√2A

I =
V

Z
=

100

10√2
= 5√2 A

12Ω 5Ω

sin−1 ( 12
13 )

cos−1 ( 5
12 )

sin−1 ( 5
12 )

cos−1 ( 12
13 )

R = 12Ω XL = 5Ω

∴ Z = √(12)2 + (5)2 = 13Ω
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From this triangle,

-------------------------------------------------------------------------------------------------

Question178

A step-up transformer has 300 turns of primary winding and 450
turns of secondary winding. A primary is connected to 150 V and the
current flowing through it is 9A. The current and voltage in the
secondary are

MHT CET 2020 16th October Evening Shift

Options:

A. 

B. 

C. 

cos θ =
R

Z

⇒ θ = cos−1(R

Z
) = cos−1( 12

13
)

13.5 A, 100 V

13.5 A, 225 V

4.5 A, 100 V
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D. 

Answer: D

Solution:
Given that, number of turns in primary winding, 

Number of turns in secondary winding, 

Primary voltage, 

Primary current, 

For step-up transformer,

Again, 

-------------------------------------------------------------------------------------------------

Question179

An alternating emf of  is applied across an L-C-R series circuit
having  and . At resonance the
voltage drop across the inductor is

MHT CET 2020 16th October Morning Shift

Options:

A. 10V

B. 2.5V

C. 1V

6.0 A, 225 V

Np = 300

NS = 450

VP = 150 V

IP = 9 A

VS

VP

=
NS

NP

VS

150
=

450

300

⇒ VS =
450

300
× 150

⇒ VS = 225 V

VPIP = VSIS

150 × 9 = 225 × IS

IS =
1350

225
= 6.0 A

0.2 V
R = 4Ω,C = 80μF L = 200 mH
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D. 5V

Answer: B

Solution:
Given, ,

and 

The impedance of the series L-C-R circuit,

At resonance, 

 Voltage drop across inductor,

-------------------------------------------------------------------------------------------------

Question180

A 220 V input is supplied to a transformer. The output circuit draws
a current of 2.0 A at 440 V . If the ratio of output to input power is
0.8 , then the current drawn by primary winding is

MHT CET 2019 3rd May Morning Shift

Options:

Vrms = 0.2 V,R = 4Ω

C = 80μF = 80 × 10−6 F

L = 200 mH = 200 × 10−3H

Z = √R2 + (XL −XC)
2

XL = XC

⇒ Z = R = 4Ω

∴

(Vrms)L = Irms ×XL

=
Vrms

Z
× ωL

=
Vrms

R
×

L

√LC
(∵ ω =

1

√LC
)

=
Vrms

R
×√ L

C

=
0.2

4
×√ 200 × 10−3

80 × 10−6

= 0.05 × √2500
= 0.05 × 50 = 2.5 V
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A. 3.6 A

B. 5.0 A

C. 2.5 A

D. 2.8 A

Answer: B

Solution:

Given, input voltage supplied to transformer,

Current at output circuit of transformer,

Hence, current drawn by the primary windings is 5 A .

-------------------------------------------------------------------------------------------------

Question181

A coil has inductance 2 H . The ratio of its reactance, when it is
connected first to an  source and then to DC source, is

MHT CET 2019 3rd May Morning Shift

Options:

A. zero

B. 1

C. less than 1

V1 = 220 V

i2 = 2 A
V2 = 440 V

 Output power  (P2)

 Input power  (P1)
= 0.8 ⇒

V2i2

V1i1
= 0.8

440 × 2

220 × i1
= 0.8

4

i1
= 0.8 ⇒ i1 =

4

0.8
= 5 A

AC
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D. infinity

Answer: D

Solution:

Given, inductance of a coil, 

Reactance of coil, when it is connected to  source,

For DC source, inductor coil behaves as pure conductor, hence 

-------------------------------------------------------------------------------------------------

Question182

An alternating voltage is given by . The
voltage will be maximum for the first time when is [  periodic
time)

MHT CET 2019 2nd May Evening Shift

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given, alternating voltage is

L = 2H

AC

(XL)AC =
1

ωL
 where, ω =  angular frequency 

(XL)ω =
1

2μω

(XL)DC = 0

∴
(XL)AC
(XL)DC

=
1
2ω

0 = ∞ (at infinity)

E = 100 sin (ω+ π
6 )V
T =

T
12

T
2

T
6

T
3
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The voltage will be maximum, when

Thus, the voltage will be maximum for the first time when .

-------------------------------------------------------------------------------------------------

Question183

In a series  circuit ,
. The impedance of the circuit is

MHT CET 2019 2nd May Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Key Idea Impedance for series  circuit is given by 

Given, resistance, , inductance, , capacitance,  and angular
frequency, .

E = 100 sin (ωt+ π
6 )V

sin(ωt+ π

6
) = 1

⇒ sin(ωt+ π

6
) = sin

π

2

⇒ ωt+
π

6
=

π

2

⇒ ωt =
π

3

⇒ t =
π

3ω
=

π× T

3 × 2π
[∵ ω =

2π

T
]

=
T

6

t = T
6

LCR R = 300Ω,L = 0.9H
C = 2μ F,ω = 1000rad/s

500Ω

1300Ω

400Ω

900Ω

∠CR Z = √R2 + (ωL− 1
ωC

)2

R = 300Ω L = 0.9H C = 2μ F = 2 × 10−6 F
ω = 1000 rad/s
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Substituting the given values in the above equation, we get

Hence, the impedance of  circuit is 

-------------------------------------------------------------------------------------------------

⇒ Z = √3002 + (1000 × 0.9 − 1
1000×2×10−6 )

2

⇒ Z = √90000 + (900 − 500)2

⇒ Z = √250000 = 500Ω

LCR 500Ω
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