
PHYSICS

BOOKS - DC PANDEY ENGLISH

ALTERNATING CURRENT

Example

1. Show that average heat produced during a cycle of 

is same as produced by  with .

Watch Video Solution

AC

DC i = irms

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_B5tlefgSJyl1


2. If the current in an  circuit is represented by the

equation,   

Here  is in second and in an ampere, calculate 

(a) peak and rms value of current 

(b) frequecne of   

(c) average current.

Watch Video Solution

AC

i = 5 sin(300t − )
π

4

t

AC

3. A  resistance is connected in series with a 4H

inductor. The voltage across the resistor is,

.  

(i) Find the expression of circular current . 

(ii) Find the inductive reactance. 

100Ω

VR = (2.0V )sin(103rads− 1)

https://dl.doubtnut.com/l/_Mofxyx4qG2A6
https://dl.doubtnut.com/l/_TYsw1rybBICc


(iii) Derive an expression for the voltage across the

inductor .

Watch Video Solution

4. An alternating emf 200 virtual volts at  is

connected to a circuit resistance  and inductance

. What is the phase di�erence between the current

and the emf in the circuit? Also, �nd the virtual current in

the circuit.

Watch Video Solution

50Hz

1Ω

0.01H

5. A resistance and inductance are connected in series

across a voltage, 

https://dl.doubtnut.com/l/_TYsw1rybBICc
https://dl.doubtnut.com/l/_fCsa1LkkR9Xf
https://dl.doubtnut.com/l/_wD4eXArK80Sb


  

The current is found to be . Find the

value of the inductance and resistance.

Watch Video Solution

V = 283 sin 314t

4 sin(314t − π/4)

6. Find the voltage across the various elements, i.e.,

resistance, capacitance and inductance which are in series

and having values  and , respectively.

Given emf is 

 volt

Watch Video Solution

1000Ω, 1μF 2.0H

V = 100√2 sin 1000t

https://dl.doubtnut.com/l/_wD4eXArK80Sb
https://dl.doubtnut.com/l/_zpz4p1h5gkob


7. A 750 Hz, 20 V (rms) source is connected to a resistance

of , an inductance of 0.1803 H and a capacitance of

 all in series. The time in which the resistance (heat

capacity ) will get heated by . (assume no

loss of heat to hte surroundings) is close to :

Watch Video Solution

100Ω

10μF

2J /. ∘ C 10∘C

8. In an  ereis circuit 

and  . The source has voltage amplitude 

 and a frequencey equal to the resonacne

frequency of the circuit. 

(a) What is the power factor ? 

(b) What is the average power delivered by the source? 

L − C − R R = 150Ω, L = 0.0750H

C = 0.0180μF

V = 150V

https://dl.doubtnut.com/l/_lO13XtdoIYH8
https://dl.doubtnut.com/l/_8aKlji9b3CeG


Example Type 1

(c) The capacitor is replaced by one with 

and the source frequency is adjusted to the new

resonance value. Then, what is the average power

delivered by the source?

Watch Video Solution

C = 0.0360μF

1. A current of  �ows in a coil when connected to a

 source. If the same coil is connected to a 

 source, a current of  �ows in the

circuit. Determine the inductance of the coil. Also, �nd the

power developed in the circuit if a  capacitor is

connected in series with the coil.

4A

12VDC

12V , 50rad/sAC 2.4A

2500μF

https://dl.doubtnut.com/l/_8aKlji9b3CeG
https://dl.doubtnut.com/l/_8VJU2pcRSUJ6


Example Type 2

Watch Video Solution

1.   

In the diagram shown in �gure,  function is given. Find

other four functions of time  and . Also, �nd

power consumed in the circuit,  is given in volts and  in

rad/s.

Watch Video Solution

V

I, VC, VR VL

V ω

https://dl.doubtnut.com/l/_8VJU2pcRSUJ6
https://dl.doubtnut.com/l/_m1AZ3U8BqW1K


Example Type 3

1. In the circuit shown in �gure 

  

 and .  

Find seven function of time  and .

Also total power consumed in the circuit. In the given

potential function V is in volts and omega  V=200

sin(100t+30)

Watch Video Solution

R1 = 30Ω, R2 = 40Ω, L = 0.4H C = mF
1

3

I, I1, I2, VR1, VL, VR2 VC

rad/s

https://dl.doubtnut.com/l/_Y1MSRg6IpgHO


Miscellaneous Examples

1. An  circuit consists of a  resistance andn a 

choke. Find the power obsorbed from  and 

source connected in this circuti if the resistance and choke

are joined 

(a) In series 

(b) in parallel.

Watch Video Solution

AC 220Ω 0.7H

220V 50Hz

2. A sinusoidal voltage of frequency  and peak value

 is applied to a series  circuit, where 

and   

60Hz

150V L − R R = 20Ω

L = 40mH

https://dl.doubtnut.com/l/_q9ZPDh0ARyAM
https://dl.doubtnut.com/l/_KMykgr1mh7cM


(a) compute  and   

(b) Compute the amplitudes of current  and 

Watch Video Solution

T , ω, XL, Z ϕ

VR VL

3. For the circuit shown in �gureure, �nd the instaneous

current through each element. 

.

Watch Video Solution

4. An  series circuit with  resisance is

connected to an  source of  and angular

L − C − R 100Ω

AC 200V

https://dl.doubtnut.com/l/_KMykgr1mh7cM
https://dl.doubtnut.com/l/_Se24WK7lnMAz
https://dl.doubtnut.com/l/_TTALtjqk93oT


frequency . 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 . Calculate the current and the power

dissipated in the  circuit

Watch Video Solution

300rad/s

60∘

60∘

L − C − R

5. A series  circuit containing a resistance of 

 has resonance frequency . At

resonance the voltages across resistance and inductance

are  and , respectively. Find the values of  and 

.At what angular frequency the current in the circuit lags

the voltage by ?

Watch Video Solution

L − C − R

120Ω 4 × 105rad/s

60V 40V L C

π/4

https://dl.doubtnut.com/l/_TTALtjqk93oT
https://dl.doubtnut.com/l/_1FThJfFlhoeF


Exercise 28.1

6. A Choke coil is needed to operate an arc lamp at 

("rms") and . The lamp has an e�ective resistnce of

 when running at 1 . Calculate the inductance

of the choke coil. If the same arc lamp is to be operated on

, what additional resistance is required ?

Compare the power loses in both cases.

Watch Video Solution

160V

50Hz

5Ω 0A(rms)

160V (DC)

1. (a) What is the reactance of a  inductor at a

frequency of ? 

2.00H

50.0Hz

https://dl.doubtnut.com/l/_1FThJfFlhoeF
https://dl.doubtnut.com/l/_QwetYC4jKjEq
https://dl.doubtnut.com/l/_tql6dzOYQDpd


(b) What is the inductance of an inductor whose reactance

is  at ? 

(c) What is the reactance of a  capacitor at a

frequency of ? 

(d) What is the capacitance of a capacitor whose reactance

is  at ?

Watch Video Solution

2.00Ω 50.0Hz

2.00μF

50.0Hz

2.00Ω 50.0Hz

2. An electric lamp which runs at  and consumes 

 current is connected to  mains at 

cycles with a choke coil in series. Calculate the inductance

and drop of voltage across the choke. Neglect the

resistance of choke.

Watch Video Solution

100VDC

10A AC 150V , 50Hz

https://dl.doubtnut.com/l/_tql6dzOYQDpd
https://dl.doubtnut.com/l/_OJTKGxqnP8Cj


Exercise 28.2

3. A circuit operating at  contains a  capacitor

and a . resistor. How large an inductor must be added

in series to make the phase angle for the circuit zero?

Calculate the current in the circuit if the applied voltage is

.

Watch Video Solution

Hz
360

2π
1μF

20Ω

120V

1. If a  H inductor, a  resistor and a  capacitor

are connected in series. At what frequency will they

resonate? What will be the phase angle at resonance?

0.03 10Ω 2μF

https://dl.doubtnut.com/l/_OJTKGxqnP8Cj
https://dl.doubtnut.com/l/_NzwCtbGooBY2
https://dl.doubtnut.com/l/_zCOtRryj43Qf


Level 1 Assertion-Reason

Watch Video Solution

2. An arc lamp consumes  at . Calculate the power

factor when it is connected with a suitable value of choke

coil required to run the arc lamp on  mains of 

 and .

Watch Video Solution

10A 40V

AC

200V (rms) 50Hz

1. Assertion: In an  circuit, potential di�erence across

the capacitor may be greater than the applied voltage. 

AC

https://dl.doubtnut.com/l/_zCOtRryj43Qf
https://dl.doubtnut.com/l/_EwHMMTvW3tVQ
https://dl.doubtnut.com/l/_SXXk7gzadOFK


Reason : , wheereas  and  can be

greater than  also.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

VC = IXC V = IZ XC

Z

https://dl.doubtnut.com/l/_SXXk7gzadOFK


2. Assertion : In series  circuit, voltage will lead

the current function for frequency greater than the

resonance frequency. 

Reason : At resonance frequency, phase di�erence

between current function and voltage function is zero.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

L − C − R

https://dl.doubtnut.com/l/_YGkovmD5Hikx


Watch Video Solution

3. Assertion : Resonance frequency will decrease in

 series circuit if a dielectric slab is inserted in

between the plates of the capacitor. 

Reason : By doing so, capacity of capacitor will increase.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

L − C − R

https://dl.doubtnut.com/l/_YGkovmD5Hikx
https://dl.doubtnut.com/l/_R675Ui5orFqu


Answer: A

Watch Video Solution

4. Assertion : Average value of current in the given graph

is . 

  

Reason average value can't be greater than the peak value

of any function.

3A

https://dl.doubtnut.com/l/_R675Ui5orFqu
https://dl.doubtnut.com/l/_M2jnRDzC1lvF


A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

5. Assertion : In series  circuit, if a

ferromagnetic rod is inserted inside an inductor, current

L − C − R

https://dl.doubtnut.com/l/_M2jnRDzC1lvF
https://dl.doubtnut.com/l/_dSD4IZPxqWjK


in the circuit may increase or decrease. 

Reason : By doing so  will increase.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A::B

Watch Video Solution

XL

https://dl.doubtnut.com/l/_dSD4IZPxqWjK


6. Assertion potential di�erence across, resistor, capacitor

and inductor each is . Then, voltage function and

current functions should be in phase. 

Reason At this condition current in the circuit should be

maximum.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

10V

https://dl.doubtnut.com/l/_vot0MHaEbI2J


Watch Video Solution

7. Assertion At some given instant  and  both are 

each. Then,  at this should be zero.  

Reason : There is a phase di�erence of  and functions. 

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

I1 I2 2A

I

I1 I2

https://dl.doubtnut.com/l/_vot0MHaEbI2J
https://dl.doubtnut.com/l/_EzSm0bgmiBKV


B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

8. Assertion : Peak value of current in  through a

resistance of  is . Then, power consumed by the

resistance should be .  

Reason : Power in  is 

AC

10Ω 2A

20W

AC P = I 2
rmsR

https://dl.doubtnut.com/l/_EzSm0bgmiBKV
https://dl.doubtnut.com/l/_b3wSpEpuU3vN


A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A::B

Watch Video Solution

9. Assertion : An inductor coil normally produces more

current with  source compared to an AC source of

same value of rms voltage. 

DC

https://dl.doubtnut.com/l/_b3wSpEpuU3vN
https://dl.doubtnut.com/l/_6yNQO6pcv5cc


Reason : In  source, applied voltage remains constant

with time.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

DC

https://dl.doubtnut.com/l/_6yNQO6pcv5cc


10. Assertion : In an  series circuit in , current in

the circuit will decrease with increase in frequency. 

Reason : Phase di�erence between current function and

voltage function will increase with increase in frequency.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

L − R AC

https://dl.doubtnut.com/l/_KdwGXrYXflH9


11. Assertion : In series  circuit, current

and voltage are in same phase at resonance. 

Reason : In series  circuit, resonant

frequency does not depend on the value of resistance.

Hence, current at resonance does not depend on

resistance.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

L − C − R, AC

L − C − R, AC

https://dl.doubtnut.com/l/_KdwGXrYXflH9
https://dl.doubtnut.com/l/_7M7KQ2e4VyGV


Level - 1 Objective

Answer: C

Watch Video Solution

1. The term  in an  circuit is called

A. form factor

B. phase factor

C. power factor

D. quality factor

Answer: C

W t h Vid S l ti

cos ϕ AC

https://dl.doubtnut.com/l/_7M7KQ2e4VyGV
https://dl.doubtnut.com/l/_yoQ4aaLenpM5


Watch Video Solution

2. A  ammeter cannot measure alternating current

because

A.  changes its direction

B.  instruments will measure the average value

C.  can damage the  instrument

D.  produces more heat

Answer: B

Watch Video Solution

DC

AC

DC

AC DC

AC

https://dl.doubtnut.com/l/_yoQ4aaLenpM5
https://dl.doubtnut.com/l/_ffNHGw3YCPCW


3. As the frequency of an alternating current increases, the

impedance of the circuit

A. increases continuously

B. decreases continuously

C. remains constant

D. none of these

Answer: D

Watch Video Solution

4. Phasor diagram of a series  circuit is shown in

�gureure. Then,

AC

https://dl.doubtnut.com/l/_ZfjE7o4hzu0D
https://dl.doubtnut.com/l/_RfsvKRSG9Ry8


A. The circuit must be containing resistor and

capacitor only

B. The circuit must be containing resistor and inductor

only

C. The circuit must be containing all three elements L,

C and R

D. The circuit cannot have only capacitor and inductor

https://dl.doubtnut.com/l/_RfsvKRSG9Ry8


Answer: D

Watch Video Solution

5. The rms value of an alternating current

A. is equal to 0.707 times peak value

B. is equal to 0.636 times peak value

C. is equal sqrt2 times the peak value

D. none of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RfsvKRSG9Ry8
https://dl.doubtnut.com/l/_8Uehuzy3lpVK
https://dl.doubtnut.com/l/_K0qSSvvxR0wD


6. In an  circuit, the applied potential di�erence and

the current �owing are given by 

 volt ,  amp  

The power consumption is equal to

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

AC

V = 20 sin 100t I = 5 sin(100t − )
π

2

1000W

40W

20W

https://dl.doubtnut.com/l/_K0qSSvvxR0wD


7. The impedasnce of sereis  circuit in an 

circuit is

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

L − C − R AC

√R + (XL − XC)

√R2 + (X2
L + X2

C
)

R

8. If  and  are the peak current and voltge across the

resistor in a series  circuit, then the power

V0 I0

L − C − R

https://dl.doubtnut.com/l/_3PA1BEppEQ2R
https://dl.doubtnut.com/l/_BR20EDLRzIJ2


dissipated in the circuit is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(powerfac → r = cos θ)

V0I0

2

V0I0

√2

V0I0 cos θ

cos θ
V0I0

2

9. A generator produces a time varying voltage given by

 where  is in second. The rms voltage

and frequency are

V = 240 sin 120t, t

https://dl.doubtnut.com/l/_BR20EDLRzIJ2
https://dl.doubtnut.com/l/_teiFjKeE3ljY


A.  and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

170V 19Hz

240V 60Hz

170V 60Hz

120V 19Hz

10. An  series circuit has a maximum current of 

. If  and , then the angular

frequency of  voltage is

A. 

B. 

L − C − R

5A L = 0.5H C = 8μF

AC

500rad/s

5000rad/s

https://dl.doubtnut.com/l/_teiFjKeE3ljY
https://dl.doubtnut.com/l/_rKMTuKnQ0OcY


C. 

D. 

Answer: A

Watch Video Solution

400rad/s

250rad/s

11. The current and voltage functions in an  circuit are  

  

The power disspitated in the circuit is

A. 

B. 

C. 

D. 

AC

i = 100 sin 100tmA, V = 100 sin(100t + )V
π

3

10W

2.5W

5W

5kW

https://dl.doubtnut.com/l/_rKMTuKnQ0OcY
https://dl.doubtnut.com/l/_s9s5HxtQu8Fe


Answer: B

Watch Video Solution

12. A capacitor becomes a perfect insulator when the

current is

A. alternating current

B. direct current

C. both a and b

D. none of above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_s9s5HxtQu8Fe
https://dl.doubtnut.com/l/_Ef790ymYfQHw


13. For an alternating voltave  volt, the

instantenous voltage at s is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V = 10 cos 100πt

t =
1

600

1V

5V

5√3V

10V

14. In a purely resistive  circuit,

A. voltage leads current

AC

https://dl.doubtnut.com/l/_VEXfoxhU9LBw
https://dl.doubtnut.com/l/_EzXEmuPxd6ae


B. voltge lags current

C. voltage and current are in same phase

D. nothing can be said

Answer: C

Watch Video Solution

15. Identify the graph which correctly reperesents the

variation of capacitive reactance  with frequency

A. 

XC

https://dl.doubtnut.com/l/_EzXEmuPxd6ae
https://dl.doubtnut.com/l/_7OSZf6h7sPIm


B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7OSZf6h7sPIm


16. In an  circuit, the impedance is  times the

reactance, then the phase angle is

A. 

B. 

C. zero

D. none of these

Answer: D

Watch Video Solution

AC √3

60∘

30∘

17. Voltage applied to an  circuit and current �owing in

it is given by 

AC

https://dl.doubtnut.com/l/_PUZ1MRPpvDn4
https://dl.doubtnut.com/l/_le16nMBA8gra


 and   

Then, power consumed in the circuited will be

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

V = 200√2 sin(ωt + )
π

4
i = − √2 cos(ωt + )

π

4

200W

400W

200√2W

18. A current of  �ows in a coil when connected to a

 source. If the same coil is connected to a 

 source, a current of  �ows in the

4A

12VDC

12V , 50rad/sAC 2.4A

https://dl.doubtnut.com/l/_le16nMBA8gra
https://dl.doubtnut.com/l/_cdWzJ0oXtt5V


circuit. Determine the inductance of the coil. Also, �nd the

power developed in the circuit if a  capacitor is

connected in series with the coil.

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

2500μF

( )H
π

√3

( )H
√3

π

( )H
2

π

19. In the circuit shown in �gureure, the reading of the 

ammeter is 

AC

https://dl.doubtnut.com/l/_cdWzJ0oXtt5V
https://dl.doubtnut.com/l/_xSwtFPzPtv1g


.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20√2mA

40√2mA

20mA

40mA

https://dl.doubtnut.com/l/_xSwtFPzPtv1g


20. An  voltage is applied acrss a series combination of

 and . If the voltage drop across the resistor and

inductor are  and  respectiely, then applied peak

voltage is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AC

L R

20V 15V

25V

35V

25√2V

5√7V

https://dl.doubtnut.com/l/_WYUUzvRc9RLk


21. For wattless power is an  circuit, the phase angle

between the current and voltagge is

A. 

B. 

C. 

D. not possible

Answer: B

Watch Video Solution

AC

0∘

90∘

45∘

22. The correct variation of resistance  with frequency 

is given by

R f

https://dl.doubtnut.com/l/_K3xrYfqprpWg
https://dl.doubtnut.com/l/_xUfkZLD8wdMD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xUfkZLD8wdMD
https://dl.doubtnut.com/l/_CtmcnBBQZUWj


23. If  and  be the inductance and resistance of the

choke coil, then indentify the correct statement

A.  is very high compact to 

B.  is very high compared to 

C. Both  and  are high

D. Both  and  are low

Answer: A

Watch Video Solution

L R

L R

R L

L R

L R

24. When an  signal of frequency  is applied

across a coil of resistance , then the applied voltage

leads the current by . The inductance of the coil is

AC 1kHz

100Ω

45∘

https://dl.doubtnut.com/l/_CtmcnBBQZUWj
https://dl.doubtnut.com/l/_34JV6qq5cwyT


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

16mH

12mH

8mH

4mH

25. The frequency of an alternating current is . The

minimum time taken by it is reaching from zero to peak

value is

A. 

B. 

50Hz

5ms

10ms

https://dl.doubtnut.com/l/_34JV6qq5cwyT
https://dl.doubtnut.com/l/_X9UAyNDIDYTw


C. 

D. 

Answer: A

Watch Video Solution

20ms

50ms

26. The current and voltage functions in an  circuit are  

  

The power disspitated in the circuit is

A. 

B. 

C. 

D. 

AC

i = 100 sin 100tmA, V = 100 sin(100t + )V
π

3

104Wa

2.5Wa

5Wa

10Wa

https://dl.doubtnut.com/l/_X9UAyNDIDYTw
https://dl.doubtnut.com/l/_JVBgoLqcBZNY


Answer: C

Watch Video Solution

27. In the  network shown in �gureure the rms current

�owing through the inductor and capacitor are  and

, respectively. Then the current coming out of the

AC

0.6A

0.8A

https://dl.doubtnut.com/l/_JVBgoLqcBZNY
https://dl.doubtnut.com/l/_NHVqa9F5pQy7


source is 

.

A. 

B. 

C. 

D. none of the above

1.0A

1.4A

0.2A

https://dl.doubtnut.com/l/_NHVqa9F5pQy7


Answer: C

Watch Video Solution

28. The �gure represents the voltage applied across a pure

inductor. The diagram which correctly represents the

variation of curent  with time  is given by 

.

i t

https://dl.doubtnut.com/l/_NHVqa9F5pQy7
https://dl.doubtnut.com/l/_g8UGZFcAR3xe


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_g8UGZFcAR3xe


29. A steady current of magnitude  and an  current of

peak value  are allowed to pass through identical

resistors for the same time. The ratio of heat produced in

the two resistors will be

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

I AC

I

2: 1

1: 2

1: 1

https://dl.doubtnut.com/l/_wiKj60MtwGlK


30. A  source of  is connected across  and 

 as shown in �gure.  

The voltage across  is . The voltage across  is 

A. 

B. 

C. 

D. not possible to determine unless value of  and 

are given

50HzAC 20V R

C

R 12V C

8V

16V

10V

R C

https://dl.doubtnut.com/l/_8eWl9ZwpjRow


Level - 1 Subjective

Answer: B

Watch Video Solution

1. A  resistor, a  inductor, and a 

capacitor are in series with an Ac with voltage amplitude

 and angular frequency .  

(a) What is the current amplitude? 

(b) Wheat is the phase angle of the source voltage with

respect to the current? Does the source Lag, or lead the

current? 

(c) What are the voltage amplitudes across the resistor,

inductor, and capacitor ?

300Ω 0.250H 8.00μF

120V 400rad/B

https://dl.doubtnut.com/l/_8eWl9ZwpjRow
https://dl.doubtnut.com/l/_nOU0LHCX4hk0


Watch Video Solution

2. A series circuit has an impedance of  and a power

factor of  at . The source voltage lags the

current. 

(a) What circuit element, an inductor or a capacitor,

should be placed in series with the circuit to raise its

power factor? 

(b) What size element will raise the power factor to unity?

Watch Video Solution

60.0Ω

0.720 50.0Hz

3. Voltage and current for a circuit with two elements in

series are expressed as 

https://dl.doubtnut.com/l/_nOU0LHCX4hk0
https://dl.doubtnut.com/l/_cga8UkaeXGbN
https://dl.doubtnut.com/l/_KGiphV202TT6


  

  

(a) Plot the two waveforms. 

(b) Determine the frequency in Hz. 

(c) Determine the power factor starting its nature.

(d) What are the values of the elements?

Watch Video Solution

V (t) = 170 sin(6280t + )vo <
π

3

i(t) = 8.5 sin(6280t + )amp
π

2

4. A  inductor with negligible resistance is

connected across an  source. Voltage amplitude is kept

constant at  but whose frequency can be varied.

Find the current amplitude when the angular frequency is 

(a)   

5.00H

AC

60.0V

100rad/s

https://dl.doubtnut.com/l/_KGiphV202TT6
https://dl.doubtnut.com/l/_sfPGVrvemLzN


(b)   

(c) 

Watch Video Solution

1000rad/s

10000rad/s

5. A  resistasnce is connected in series with a 

inductor. The voltage across the resistor is

:  

(a) Find the expession of circuit current 

(b) Find the inductive reactance 

(c) derive an expression for the voltage across the

inductor,

Watch Video Solution

100Ω 4H

VR = (2.0V )sin(103rad/s)t

https://dl.doubtnut.com/l/_sfPGVrvemLzN
https://dl.doubtnut.com/l/_xaVb2Y98DR9O


6. An  series circuit with 

, and  carries an rms

current of  with a frequency of . 

(a) What are the phase angle and power factor for this

circuit? 

(b) What is the impedance of the circuit? 

(c) What is the rms voltage of the source? 

(d) What average power is delivered by the source? 

(e) What is the average rate at which electrical energy is

converted to thermal energy in the resistor? 

(f) What is the average rate at which electrical energy is

dissipated ( converted to other forms) in the capacitor? 

(g) In the inductor ?

Watch Video Solution

L − C − R

L = 0.120H, R = 240a C = 7.30μF

0.450A 400Hz

https://dl.doubtnut.com/l/_vOIIcL2FEnd8


Level- 2 Single Correct

1. A capacitor and resistor are connected with an 

source as shown in �gureure. Reactance of capacitor is

 and resistance of resistor is . Phase

di�erence between current  and 

  

.

A. 

AC

XC = 3Ω 4Ω

I

I1is[tan− 1( ) = 37∘ ]
3

4

90∘

https://dl.doubtnut.com/l/_yy8Q4VYrLbsf


B. zero

C. 

D. 

Answer: C

Watch Video Solution

53∘

37∘

2. A circuit contains resistance  and an inductance  in

series. An alternating voltage  is applied

R L

V = V0 sinωt

https://dl.doubtnut.com/l/_yy8Q4VYrLbsf
https://dl.doubtnut.com/l/_lI2xmB5Veqq5


across it. The currents in  and  respectively will be 

.

A. 

B. 

C. 

D. none of the above

Answer: D

Watch Video Solution

R L

IR = I0 cos ωt, IL = I0 cos ωt

IR = − I0 sinω, IL = I0 cos ωt

IR = I0 sinω, IL = − I0 cos ωt

https://dl.doubtnut.com/l/_lI2xmB5Veqq5
https://dl.doubtnut.com/l/_atqdiUHLoZZG


3. In the circuit shown in �gureure the  source gives a

voltage . Neglecting source resistance,

the voltmeter and and ammeter readings will be 

.

A. 

B. 

C. 

D. 

AC

V = 20 cos(2000t)

0V , 2.0A

0V , 1.4A

5.6V , 1.4A

8V , 2.0A

https://dl.doubtnut.com/l/_atqdiUHLoZZG


Answer: C

Watch Video Solution

4. A signal generator supplies a sine wave of 

to the circuit shown in the �gure. Then, choose the wrong

statement. 

.

A. The current in the resistive branch is 

200V , 5kHz

0.2A

https://dl.doubtnut.com/l/_atqdiUHLoZZG
https://dl.doubtnut.com/l/_1zBFW3NzfGCJ


B. the current in the capacitive branch is 

C. Total line current is 

D. Current in both the branches is same

Answer: B

Watch Video Solution

0.126A

≈ 0.283A

5. A complex current wave is given by

. Its average value over one time

period is given as

A. 

B. 

C. 

i = (5 + 5 sin 100ωt)A

10A

5A

√50A

https://dl.doubtnut.com/l/_1zBFW3NzfGCJ
https://dl.doubtnut.com/l/_arc0UxGwMK0e


D. 0

Answer: B

Watch Video Solution

6. An Ac voltage  is applied to the circuit,

the phase di�erence between current and voltage is found

to be , then 

.

V = V0 sin 100t

π

4

https://dl.doubtnut.com/l/_arc0UxGwMK0e
https://dl.doubtnut.com/l/_p0NZ82xapulQ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R = 100Ω, C = 1μF

R = 1Ω, C = 10μF

R = 410kΩ, L = 1H

R = 1kΩ, L = 10H

7. In series  circuit, voltge drop across

resistance is , across inductor is  and across

capacitor is . Then,

A. voltage of the source will be leading in the circuit

L − C − R

8V 6V

12V

https://dl.doubtnut.com/l/_p0NZ82xapulQ
https://dl.doubtnut.com/l/_aJGhZTYVzzEY


B. voltage drop across each element will be less than

the applied voltage

C. power factor of the circuit will be 

D. none of the above

Answer: D

Watch Video Solution

3

4

8. Consider in  circuit as shown in �gureure

with an  source of peak value  and angular

frequency . Then the peak value of current through the

L − C − R

AC V0

ω

https://dl.doubtnut.com/l/_aJGhZTYVzzEY
https://dl.doubtnut.com/l/_MTxOM22zn9Uf


  

.

AC

https://dl.doubtnut.com/l/_MTxOM22zn9Uf


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

V0

√( + (ωL − )
2
)1

R2

1
ωC

V0[ + (ωC − ]
21

R2

1

ωL

V0

√R2 + (ωL − )
2

1
ωC

9. The adjoining �gure shows an  circuit with resistane 

, inductance  and source voltage . Then  

AC

R L VS

https://dl.doubtnut.com/l/_MTxOM22zn9Uf
https://dl.doubtnut.com/l/_EPopscwpkj3v


A. the source voltage 

B. the plane angle between current and source voltage

is 

C. both a and b are correct

D. both a and b are wrong

Answer: A

Watch Video Solution

Vs = 72.8V

tan−1( )
7

2

https://dl.doubtnut.com/l/_EPopscwpkj3v
https://dl.doubtnut.com/l/_BQTmTEr7Lw4K


10. When an alternating voltage of  is applied across

a device , a current of  �ows through the circuit

and it leads the applied voltage by a angle  radian.

When the same voltage source is connected across

another device , the same current is observed in the

circuit but in phase with the applied voltage. What is the

current when the same source is connected across a series

combination of  and ?

A.  A lagging in phase by  with voltage

B.  A leading in phase by  with voltage

C.  A leading in phase by  with voltage

D.  A leading in phase in  with voltage

Answer: B

220V

P 0.25A

π

2

Q

P Q

1

4√2

π

4

1

4√2

π

4

1

√2

π

4

1

4√2

π

2

https://dl.doubtnut.com/l/_BQTmTEr7Lw4K


Watch Video Solution

11. In a parallel  circuit as shown in �gureure if 

 and  represent the rms values of current

�owing through resistor, capacitor and the source, then

L − C − R

IR, IL, IC I

https://dl.doubtnut.com/l/_BQTmTEr7Lw4K
https://dl.doubtnut.com/l/_mMXRa95HODCn


choose the appropriate correct answer. 

.

A. 

B. 

C.  or  may be greater than 

I = IR + IL + IC

I = IR + IL − IC

IL IC I

https://dl.doubtnut.com/l/_mMXRa95HODCn


D. none of these

Answer: C

Watch Video Solution

12. In a series  circuit, currenrt in the circuit is 

 when the applied voltage is . voltage across the

caspcitor is . If the value of resistor is , then the

voltage across the unknown inductor is

A. zero

B. 

C. 

D. none of these

L − C − R

11A 220V

200V 20Ω

200V

20V

https://dl.doubtnut.com/l/_mMXRa95HODCn
https://dl.doubtnut.com/l/_9v2qm4FKLe3N


Answer: B

Watch Video Solution

13. In the circuit shown in �gure, the power consumed is 

.

A. zero

B. 

C. 

V 2
0

2R

V 2
0 R

2(R2 + ω2L2)

https://dl.doubtnut.com/l/_9v2qm4FKLe3N
https://dl.doubtnut.com/l/_LTUkCzqD5e5G


D. none of these

Answer: C

Watch Video Solution

14. In a series  circuit, the applied voltage is  if

omega is very low, then the voltage drop across the

inductor  and capacitor  are  

.

L − C V0.

VL VC

https://dl.doubtnut.com/l/_LTUkCzqD5e5G
https://dl.doubtnut.com/l/_j1MNZKn9ZRKj


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

VL = , VC =
V0

2
V0

2

VL = 0, VC = V0

VL = V0, VC = 0

VL = − VC =
V0

2

15. A coil, a capacitor and an AC source of rms voltage 24 V

are connected in series . By varying the frequency of the

source, a maximum rms current of 6 A is observed . If this

coil is connected to a battery of emf 12 V and internal

resistance  , the maximum current through it will be4Ω

https://dl.doubtnut.com/l/_j1MNZKn9ZRKj
https://dl.doubtnut.com/l/_7GhAIddMVa7M


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.4A

1.8A

1.5A

1.2A

16. In a series  circuit shown in �gureure, the

applied voltage is  and the voltage across capacitor is

found to . The voltage across , and the phase

di�erence between current and the applied voltage will

C − R

10V

8V R

https://dl.doubtnut.com/l/_7GhAIddMVa7M
https://dl.doubtnut.com/l/_BNObRCvcskDp


respectively be 

.

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

6V , tan− 1( )
4
3

3V , tan− 1( )
3

4

6V , tan− 1( )
3

4

https://dl.doubtnut.com/l/_BNObRCvcskDp


Watch Video Solution

17. An AC voltage source described by  is

connected to a  capacitor as shown in �gureure. The

key  is closed at . the time  after which the

magntitude of current  reaches its maximum value for

the �rst time is 

.

A. 

B. 

C. 

V = 10 cos( )t
π

2

1μF

K t = 0 (t > 0)

I

1s

2s

3s

https://dl.doubtnut.com/l/_BNObRCvcskDp
https://dl.doubtnut.com/l/_e2Ws6k82Vesb


D. 

Answer: A

Watch Video Solution

4s

18. An  voltage source  is connected

across resistance  and capacitance  as shown in �gure.

It is given that . The peak current is . If the

angular frequency of the voltage source is changed to

 then the new peak current in the circuit is  

.

AC V = V0 sinωt

R C

ωC =
1

R
I0

,
ω

√3

https://dl.doubtnut.com/l/_e2Ws6k82Vesb
https://dl.doubtnut.com/l/_CYiEG8qH414f


Level- 2More Than One Correct

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I0

2

I0

√2

I0

√3

I0

3

1. In a  series circuit shown in readings of

voltmeters  and  are  and .  

R − L − C

V1 V2 100V 120V

https://dl.doubtnut.com/l/_CYiEG8qH414f
https://dl.doubtnut.com/l/_Mfl7ocgWJz6g


Choose the corredct statement(s). 

.

A. Voltage across resistor, inductor and capacitor are

 and  respectively

B. Voltage across resistor, inductor and capacitor are

 and  respectively

C. Power factor of the circuit is 

D. Circuit is capacitive in nature

Answer: A::C::D

50V , 86.6V 206.6V

10V , 90V 30V

5

13

https://dl.doubtnut.com/l/_Mfl7ocgWJz6g


Watch Video Solution

2. An alternating current is given by 

.  

The rms current is given by

A. (A) rms value of current is 

B. (B) mean value of this current in positive one-half

period will be 

C. (C) if voltage applied is , then the

circuit may contain resistance and capacitance

D. (D) if voltage applied is , then the

circuit may contain resistance and inductance only

I = i1 cos ωt + i2 sinωt

5A

6

π

V = Vm sinωt

V = Vm cos ωt

https://dl.doubtnut.com/l/_Mfl7ocgWJz6g
https://dl.doubtnut.com/l/_87aNoS5n23FX


Answer: C::D

Watch Video Solution

3. A tube light of  rating is connected across an 

 source of  and  frequency. Then,

A. an inductance of  may be connected in series

B. a capacitor of  may be connected in series to

it

C. an inductor of  may be connected in series

D. a resistance of 40  may be connected in series

Answer: C::D

W h Vid S l i

60V , 60W

AC 100V 50Hz

2

5π

μF
250

π

H
4

5π

Ω

https://dl.doubtnut.com/l/_87aNoS5n23FX
https://dl.doubtnut.com/l/_kagaq8yNo5AK


Watch Video Solution

4. In an  circuit, the power factor

A. is unity when the circuit contains an ideal resistance

only

B. is unity when the circuit contains an ideal

inductance only

C. is zero when the circuit contains an ideal resistance

only

D. is zero when the circuit contains an ideal inductance

only

Answer: A::D

AC

https://dl.doubtnut.com/l/_kagaq8yNo5AK
https://dl.doubtnut.com/l/_RabAhfeBelH7


Watch Video Solution

5. In an  series circuit,  and 

.Then, choose the correct options

A. Voltage function will lead the current function

B. Total impedance of the circuit is 

C. Phase angle between voltage function and current

function is 

D. Power factor of circuit is 

Answer: A::B::C::D

Watch Video Solution

AC R = 10Ω, XL = 20Ω

XC = 10Ω

10√2Ω

45∘

1

√2

https://dl.doubtnut.com/l/_RabAhfeBelH7
https://dl.doubtnut.com/l/_j1H3dAjMogUz
https://dl.doubtnut.com/l/_OJi9K0rvGgn9


6. In the above problem further choose the correct

options.

A. The given values are at frequency less than the

resonance frequency

B. The given values are at frequency more than the

resonance frequency

C. If frequency is increased from the given value,

impedance of the circuit will increase

D. If frequency is decreased from the given value,

current in the circuit may increase or decrease

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_OJi9K0rvGgn9


7. In the circuit shown in �gureure, 

.

A. 

B. 

C. 

D. 

Answer: A::B::C

VR = 80V

XC = 50Ω

VL = 40V

V0 = 100V

https://dl.doubtnut.com/l/_OJi9K0rvGgn9
https://dl.doubtnut.com/l/_vkw62WqiULQQ


Level 2 Comprehension

Watch Video Solution

8. In  series  circuit,

A. If  is increased, then current will decrease

B. If  is increased, then current will decrease

C. If  is increased, then current will increase

D. If  is increased, then current will decrease

Answer: A

Watch Video Solution

L − C − R AC

R

L

C

C

https://dl.doubtnut.com/l/_vkw62WqiULQQ
https://dl.doubtnut.com/l/_cnnGoJCn5hgJ
https://dl.doubtnut.com/l/_kpLtgda35Pdw


1. A student in a lab took a coil and connected it to a

 source. He measures the steady state current in

the circuit to be . He then replaced the  source

by a  source and observes that

the reading in the  ammeter is . He then decides

to connect a  capacitor in series with the coil and

calculate the average power developed in the circuit.

Further he also decides to study the variation in current in

the circuit (with the capacitor and the battery in series). 

The value of resistance of the coil calculated by the

student is

A. 

B. 

C. 

12VDC

4A 12VDC

12V , (ω = 50rad/s)AC

AC 2.4A

2500μF

3Ω

4Ω

5Ω

https://dl.doubtnut.com/l/_kpLtgda35Pdw


D. 

Answer: A

Watch Video Solution

8Ω

2. A student in a lab took a coil and connected it to a

 source. He measures the steady state current in

the circuit to be . He then replaced the  source

by a  source and observes that

the reading in the  ammeter is . He then decides

to connect a  capacitor in series with the coil and

calculate the average power developed in the circuit.

Further he also decides to study the variation in current in

the circuit (with the capacitor and the battery in series). 

12VDC

4A 12VDC

12V , (ω = 50rad/s)AC

AC 2.4A

2500μF

https://dl.doubtnut.com/l/_kpLtgda35Pdw
https://dl.doubtnut.com/l/_mVcKfdMaxzIv


The power developed in te circuit when the capcitor of

2500  is connected in sereis with the coil is

A. 28.8W

B. 23.04W

C. 17.28W

D. 9.6W

Answer: C

Watch Video Solution

μF

3. A student in a lab took a coil and connected it to a

 source. He measures the steady state current in

the circuit to be . He then replaced the  source

12VDC

4A 12VDC

https://dl.doubtnut.com/l/_mVcKfdMaxzIv
https://dl.doubtnut.com/l/_vFOlONYYAQur


by a  source and observes that

the reading in the  ammeter is . He then decides

to connect a  capacitor in series with the coil and

calculate the average power developed in the circuit.

Further he also decides to study the variation in current in

the circuit (with the capacitor and the battery in series). 

Which of the following graph roughly matches the

variation of current in the circuit (with the coil and

capacitor connected in the series) when the angulr

frequency is decreased from 50 rad/s to 25 rad/s?

A. 

B. 

12V , (ω = 50ra )AC
d

s

AC 2.4A

2500μF

https://dl.doubtnut.com/l/_vFOlONYYAQur


C. 

D. 

Answer: B

Watch Video Solution

4. It is known to all of you that the impedance of a circuit

is dependent on the frequency of source. In order to study

the e�ect of frequency on the impedance, a student in a

lab took 2 impedance boxes  and  and connected them

in series with an  source of variable frequency. The emf

P Q

AC

https://dl.doubtnut.com/l/_vFOlONYYAQur
https://dl.doubtnut.com/l/_04WK6C0CO3dg


of the source is constant at  Box  contains a

capacitance of  in series with a resistance of . And

the box  has a coil of self-inductance  and a

resistance of in series. He adjusted the frequency so

that the maximum current �ows in  and . Based on his

experimental set up and the reading by him at various

moment, answer the following questions. 

The angular frequency foer which he detects maximum

current in the circuit is

A. 

B. 

C. 

D. 

10V P

1μF 32Ω

Q 4.9mH

68Ω

P Q

rad/s
105

7

104rad/s

105rad/s

rad/s
104

7

https://dl.doubtnut.com/l/_04WK6C0CO3dg


Answer: A

Watch Video Solution

5. It is known to all of you that the impedance of a circuit

is dependent on the frequency of source. In order to study

the e�ect of frequency on the impedance, a student in a

lab took 2 impedance boxes  and  and connected them

in series with an  source of variable frequency. The emf

of the source is constant at  Box  contains a

capacitance of  in series with a resistance of . And

the box  has a coil of self-inductance  and a

resistance of in series. He adjusted the frequency so

that the maximum current �ows in  and . Based on his

experimental set up and the reading by him at various

P Q

AC

10V P

1μF 32Ω

Q 4.9mH

68Ω

P Q

https://dl.doubtnut.com/l/_04WK6C0CO3dg
https://dl.doubtnut.com/l/_TlzfXIWWW9T9


moment, answer the following questions. 

Impedance of box P at the above frequency is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

70Ω

77Ω

90Ω

100Ω

6. It is known to all of you that the impedance of a circuit

is dependent on the frequency of source. In order to study

the e�ect of frequency on the impedance, a student in a

https://dl.doubtnut.com/l/_TlzfXIWWW9T9
https://dl.doubtnut.com/l/_syTpakWkMW0V


lab took 2 impedance boxes  and  and connected them

in series with an  source of variable frequency. The emf

of the source is constant at  Box  contains a

capacitance of  in series with a resistance of . And

the box  has a coil of self-inductance  and a

resistance of in series. He adjusted the frequency so

that the maximum current �ows in  and . Based on his

experimental set up and the reading by him at various

moment, answer the following questions. 

Power factor of the circuit at maximum current is

A. 

B. 1

C. 0

D. 

P Q

AC

10V P

1μF 32Ω

Q 4.9mH

68Ω

P Q

1

2

1

√2

https://dl.doubtnut.com/l/_syTpakWkMW0V


Level 2 Subjective

Answer: B

Watch Video Solution

1. A coil is series with a  capacitor across a 

 supply. The current taken by the circuit is 

and the power consumed is  Calculate the

inductance of the coil if the current in the circuit is 

(a) leading 

(b) lagging

Watch Video Solution

20μF

230V , 50Hz 8A

200W .

https://dl.doubtnut.com/l/_syTpakWkMW0V
https://dl.doubtnut.com/l/_YkLzRA9q8NyX
https://dl.doubtnut.com/l/_Ac2CPdczHvjD


2. The current in a certain circuit varies with time as shown

in �gure. Find the average current and the rms current in

terms of  

.

Watch Video Solution

I0

3. Two impedances  and  when connected separately

across a  supply consume  and  at

power factor of  lagging and  leading respectively. If

these impedances are now connected in series across the

same supply, �nd 

Z1 Z2

230V , 50Hz 100W 60W

0.5 0.6

https://dl.doubtnut.com/l/_Ac2CPdczHvjD
https://dl.doubtnut.com/l/_282zMP1iPO2O


(a) total power absorbed and overall power factor 

(b) the value of reactance to be added in series so as to

raise the overall power factor to unity.

Watch Video Solution

4. In the �gure shown, the reading of voltmeters are

 and . Find  

  

(a) the peak value of current 

V1 = 40V , V2 = 40V V3 = 10V

https://dl.doubtnut.com/l/_282zMP1iPO2O
https://dl.doubtnut.com/l/_a0RHYgfNcycT


(b) the peak value of emf 

(c) the value of  and .

Watch Video Solution

L C

5. In the circuit shown in �gure power factor of box is 

and power factor of circuit is  .Current leading the

voltage. Find the e�ective resistance of the box. 

Watch Video Solution

0.5

√3

2

https://dl.doubtnut.com/l/_a0RHYgfNcycT
https://dl.doubtnut.com/l/_3I9euJ3rq3hI


6. A circuit element shown in the �gureure as a box is

having either a capacitor or an inductor. The power factor

of the circuit is , while current lags behind the voltage.

Find 

  

(a) the source voltage V, 

(b) the nature of the element in box and �nd its value.

Watch Video Solution

0.8

https://dl.doubtnut.com/l/_3I9euJ3rq3hI
https://dl.doubtnut.com/l/_TNcSLuntoltT


7. The maximum values of the alternating voltages and

current are  and  respectively in a circuit

connected to  supply and these quantities are

sinusoidal. The instantaneous values of the voltage and

current are  and , respectively at , both

are increasing positively. 

(a) Write down the expression for voltage and current at

time . 

(b) Determine the power consumed in the circuit.

Watch Video Solution

400V 20A

50Hz

200√2V 10A t = 0

t

https://dl.doubtnut.com/l/_TNcSLuntoltT
https://dl.doubtnut.com/l/_2MuPicF6iVrk


8. An  circuit consists of an inductor coil withh 

 and  capacitor. There is negligible

resistance in the circuit. The circuit is driven by a voltage

source with . If  and the

frequency is twice the resonance frequency, determine. 

a. the maximum charge on the capacitor. 

b. the maximum current in the circuit. 

c. the phase relationship between the voltages across the

inductor, the capacitor and the sourse.

Watch Video Solution

L − C

L = 50.0mH 20.0μF

V = V0 cos ωt V0 = 5.00mV

9. A coil having a resistance of 5  and an inductance of

 is arranged in parallel with another coil having a

Ω

0.02H

https://dl.doubtnut.com/l/_CikUv9N1WVsZ
https://dl.doubtnut.com/l/_H9Rozow4H9Ky


resistance of 1  and an inductance of . Calculate the

power absorbed when a voltage of  at  is

applied. 

.

Watch Video Solution

Ω 0.08H

100V 50Hz

10. A circuit takes a current of  at a power factor of 0.6

lagging when connected. to a  supply.

Another circuit takes a current of  at a power factor of

3A

115V − 50Hz

5A

https://dl.doubtnut.com/l/_H9Rozow4H9Ky
https://dl.doubtnut.com/l/_sVc3PVaBw2Da


JEE MAIN

 leading when connected to the same supply. If the

two circuits are connected in series across a 

supply, then calculate 

(a) the current 

(b) the power consumed and (c) the power factor

Watch Video Solution

0.707

230V , 50Hz

1. In the given arrangement, the loop is moved with

consisant velocity in uniform magnetic �eld B in a

restricted a region of width a. The time for which the emf

https://dl.doubtnut.com/l/_sVc3PVaBw2Da
https://dl.doubtnut.com/l/_4sqFZvoN1jA4


is induced in the cirucit is 

A. 

B. 

C. 

D. 

Answer: B

2b
v

2a

v

a + b

v

2(b − a)

v

https://dl.doubtnut.com/l/_4sqFZvoN1jA4


Watch Video Solution

2. A uniform magnetic �eld existsin region given by

. A rod of length  is placed along -

axis is moved along - axis with constant speed .

Then the magnitude of induced  in the rod is :

A. zero

B. 25V

C. 20V

D. 15V

Answer: B

Watch Video Solution

→
B = 3 î + 4ĵ + 5k̂ 5m y

x 1m/sec

e. m. f

https://dl.doubtnut.com/l/_4sqFZvoN1jA4
https://dl.doubtnut.com/l/_TUBVgy0YEvL4


3. A constant force is being applied on a road of length 'l'

kept at rest on two parallel conducting rails connected at

ends by resistance R in uniform magnitic �eld B shown. 

A. Thepower delivered by force will remain constant

with time

B. The power delivered by force will be increasing �rst

and then it will decrease

https://dl.doubtnut.com/l/_3QjVRsvHtmnr


C. The power delivered by force will be increasing

constinously

D. The power delivered by force will be decreasing

continously

Answer: C

Watch Video Solution

4. Figures shows a square loop of side 1m and resistance

. The magnetic �eld on left side of line PQ has a

magnitude B=1.0T. The work done in pulling the loop out

1Ω

https://dl.doubtnut.com/l/_3QjVRsvHtmnr
https://dl.doubtnut.com/l/_AHeQJIGes3C5


of the �eld uniformly in 1 s is 

A. 1J

B. 10J

C. 0.1J

D. 100J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_AHeQJIGes3C5


5. A wire of �xed length is wound on a solenoid of length 

and radius . Its self-inductance is found to be . Now, if

the same wire is wound on a solenoid of length  and

radius  then the self-inductance will be

A. 2L

B. L

C. 4L

D. 8L

Answer: D

Watch Video Solution

l

r L

l/2

r/2

https://dl.doubtnut.com/l/_MywEVyeUt7CU


6. In the given circuit, let  be the current drawn battery

at time  and  be steady current at  then the

ratio  is 

A. 0.6

B. 0.8

C. 1.2

D. 1.5

i1

t = 0 i2 t = ∞

i1

i2

https://dl.doubtnut.com/l/_Jx97dd4QL1aN


Answer: B

Watch Video Solution

7. In a series L-R growth circuit, if maximum current and

maximum voltage across inductor of inductane 3mH are

2A and 6V respectively, the the time constant of the circuit

is

A. 1ms

B. 2ms

C. 0.5ms

D. 0.6ms

Answer: A

https://dl.doubtnut.com/l/_Jx97dd4QL1aN
https://dl.doubtnut.com/l/_Cxf324lNvybZ


Watch Video Solution

8. A resistance is connected to a capacitor in AC are the

phase di�erece is  between current and voltage. Whe

the same resistance is connected to an inductor, phase

di�erence becomes . Power factor of the circuit

when both capacitor and inductor are connect to the

resistance will be

A. 1

B. 

C. 

D. 

π

4

tan− 1(2)

1

√2

1

√3

1

2

https://dl.doubtnut.com/l/_Cxf324lNvybZ
https://dl.doubtnut.com/l/_vuIsmA7E1VEZ


Answer: B

Watch Video Solution

9. A reacangular loop if size  is placed in x-y

plane. A uniform but time varying magnetic �eld of

strength T where t is the time elsapsed in second exists in

sosace. The magnitude of induced emf (in V) at time t is

A. 20=20i

B. 20

C. 20i

D. zero

Answer: D

(2m × 1m)

https://dl.doubtnut.com/l/_vuIsmA7E1VEZ
https://dl.doubtnut.com/l/_rmuGNWEaUX5g


Watch Video Solution

10. Radius of a circular ring is changing with time and the

coil is placed in uniform magnetic �eld perpendicular to

its plane. The variation of 'r' with time 't' is shown in Fig.

Then induced emf e with time t will be best represented by

https://dl.doubtnut.com/l/_rmuGNWEaUX5g
https://dl.doubtnut.com/l/_VkpFq59KGZG9


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_VkpFq59KGZG9


11. r.m.s. value of current i=3+4sin `(omegat+pi//3) is

A. 5A

B. 

C. 

D. 

Answer: B

Watch Video Solution

√17A

5

√2A

A
7

√2

12. An AC voltage of  is

applied across a DC votlmeter, its reading will be

V = 220√2 sin(100πt + )V
π

2

https://dl.doubtnut.com/l/_VkpFq59KGZG9
https://dl.doubtnut.com/l/_At5s9dMUVVIl
https://dl.doubtnut.com/l/_JQVGTYSALLNz


A. 

B. 110V

C. 220V

D. zero

Answer: D

Watch Video Solution

220√2V

13. A direct current of 2 A and an alternating current

having a maximum value of 2 A �ow through two identical

resistances. The ratio of heat produced in the two

resistances will be

A. 1: 1

https://dl.doubtnut.com/l/_JQVGTYSALLNz
https://dl.doubtnut.com/l/_GRkN4RPagO2I


B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 2

2: 1

4: 1

14. By what percentage the impedance in an AC series

circuit should be increased so that the power factir

changes from  (when R is constant)?

A. 200%

B. 100%

C. 60%

(1/2)to(1/4)

https://dl.doubtnut.com/l/_GRkN4RPagO2I
https://dl.doubtnut.com/l/_0hsGjTS7SjaB


D. 40%

Answer: B

Watch Video Solution

15. A power transformer (step up) with an  turns ratio

has  across the primary, the load in the

secondary is .The current in the secondary is

A. 1.2A

B. 0.96A

C. 12mA

D. 96mA

1: 8

60Hz, 120V

104Ω

https://dl.doubtnut.com/l/_0hsGjTS7SjaB
https://dl.doubtnut.com/l/_H1pldmCQCFxQ


Answer: D

Watch Video Solution

16. A choke coil has

A. high inductance and high resistance

B. low inductance and low resistance

C. high inductance and low resistance

D. low inductance and high resistance

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_H1pldmCQCFxQ
https://dl.doubtnut.com/l/_GSFpHapQpgND
https://dl.doubtnut.com/l/_hcTuiQhVpzNX


17. Comparing the L-C oscillations with the oscillations of a

spring-block system (force constant of spring=k and mass

of block=m), the physical quantity mk is similar to

A. CL

B. V

C. 

D. 

Answer: D

Watch Video Solution

1

CL

C

L

L

C

18. A capacitor of capacity  is changed to a potential

di�erent of  . It is then connected across an inductor

2μF

12V

https://dl.doubtnut.com/l/_hcTuiQhVpzNX
https://dl.doubtnut.com/l/_g7zimxLqxXIb


of inductance  What is the current in the circuit at

a time when the potential di�erence across the capacitor

is  ?

A. 3.6A

B. 2.4A

C. 1.2A

D. 0.6A

Answer: D

Watch Video Solution

0.6mH

6.0V

19. The power factor of the circuit in �g. is . The

capacitance of the circuit is equal to 

1/√2

https://dl.doubtnut.com/l/_g7zimxLqxXIb
https://dl.doubtnut.com/l/_uGpQWoTIrApj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

400μF

300μF

500μF

200μF

https://dl.doubtnut.com/l/_uGpQWoTIrApj


20. An ac-circuit having supply voltage E consists of a

resistor of resistance  and an inductor of reactance 

as shown in the �gure. The voltage across the resistane at

 is  

A. 6.4V

B. 10V

C. zero

3Ω 4Ω

t =
π

ω

https://dl.doubtnut.com/l/_4f7915ocPh8f


D. 4.8V

Answer: D

Watch Video Solution

21. In series  circuit, . Now a capacitor with 

 is added in series. The ratio of new to old power

factor

A. 

B. 2

C. 

D. 

LR XL = 3R

XC = R

√3

1

√2

√2

https://dl.doubtnut.com/l/_4f7915ocPh8f
https://dl.doubtnut.com/l/_UtCMrsIrJK54


Answer: C

Watch Video Solution

22. For L-R circuit, the time constant is equal to

A. twice the ratio of the energy stored in the magnetic

�eld to the ratio of dissipation of energy in the

resistance

B. the ratio of the energy stored in the magnetic �eld

to the ratio of dissipation of energy in the resistance

C. half of the ratio of the energy stored in the

magnetic �eld to the ratio of dissipation of energy in

https://dl.doubtnut.com/l/_UtCMrsIrJK54
https://dl.doubtnut.com/l/_wx8vfqMmX4c1


the resistance

D. square of the ratio of the energy stored in the

magnetic �eld to the ratio of dissipation of energy in

the resistance

Answer: A

Watch Video Solution

23. Dimensions of  are

A. 

B. 

C. 

magnetic flux
−−−−−−−→

electric flux

(L − T − 1)

(TL− 1)

(L3r2A− 2)

https://dl.doubtnut.com/l/_wx8vfqMmX4c1
https://dl.doubtnut.com/l/_BPXPHYOF8PK2


D. 

Answer: B

Watch Video Solution

(M 0L0T 0)

24. A current of  is increasing at a rate of 

through a coil of inductance . The energy stored in the

inductor per unit time is

A. 2J/s

B. 1J/s

C. 16J/s

D. 4J/s

2A 4A/s

2H

https://dl.doubtnut.com/l/_BPXPHYOF8PK2
https://dl.doubtnut.com/l/_cPKPdA7HqyNs


Answer: C

Watch Video Solution

25. In an LR circuit, current at t=0 is 20A . After 2s it

reduced to 18A. The time constant of the circuit is (in

second)

A. 

B. 2

C. 

D. 

Answer: C

h id l i

In( )
10

9

2

In( )10
9

2In( )
10

9

https://dl.doubtnut.com/l/_cPKPdA7HqyNs
https://dl.doubtnut.com/l/_BXAwkqKTnvLi


Watch Video Solution

26. A coil of inductance 1H and neligible resistance is

connected to a source of supply, whose voltage is given by

V=4t VOLT. If the voltage is applied at t=0, �nd the energy

stored in the coil in 4s

A. 512J

B. 256J

C. 1024J

D. 144J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BXAwkqKTnvLi
https://dl.doubtnut.com/l/_kEMCSE7JDkFo


27. The ratio of time constant during current growth and

current decay of the circuit shown in Figure is 

A. 

B. 

C. 

D. 

Answer: B

1: 1

3: 2

2: 3

1: 3

https://dl.doubtnut.com/l/_BF1PYJzD90FG


Watch Video Solution

28. In an L-R circuit connected to a battery of constant emf

E, switch is closed at time t=0. If e denotes the induced

emf across inductor and I the current in the circuit at any

time t. Then which of the following graphs shown the

variation of e with i?

A. 

B. 

https://dl.doubtnut.com/l/_BF1PYJzD90FG
https://dl.doubtnut.com/l/_EVoqp3DB28J7


C. 

D. 

Answer: A

Watch Video Solution

29. Some magnetic �ux is changed from a coil resistance

. As a result an induced current developed in it which

varies with time as shown �gure, The magnitude of

10Ω

https://dl.doubtnut.com/l/_EVoqp3DB28J7
https://dl.doubtnut.com/l/_ry1OKieO9X8W


changes f in �ux through the coil (in webers) is

A. 2

B. 4

C. 6

D. 8

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ry1OKieO9X8W


Watch Video Solution

30. Two circular coils A and B are facing each other in

shown �gure. The current I through A can be alterned 

A. there will be repuision between A and B if I is

increased

B. there will be attraction between A and B if I is

increased

https://dl.doubtnut.com/l/_ry1OKieO9X8W
https://dl.doubtnut.com/l/_vgZAUG5Y8ifL


C. there will be neither between A and B if I is increased

D. attraction of repusion between A and B depend on

the direction of current, It does not depending

wheather the current is increased or decreased

Answer: A

Watch Video Solution

31. Two coils are at �xed location: When coil 1 has no

corrent and the current in coil 2 increase at the rate of

, the emf in coil 1 is , when coil 2 has no

current and coil 1 has a current of , the �ux linkange

in coil 2 is

15.0As− 1 25mV

3.6A

https://dl.doubtnut.com/l/_vgZAUG5Y8ifL
https://dl.doubtnut.com/l/_YmuxIS1WhrRl


A. 16mWb

B. 10mWb

C. 4.00mWb

D. 6.00mWb

Answer: D

Watch Video Solution

32. Two identical coaxial circular loops carry a current 

each circulating int the same direction. If the loops

approch each other the current in

A. the current in each loop will decreases

B. the current in each loop will increases

i

https://dl.doubtnut.com/l/_YmuxIS1WhrRl
https://dl.doubtnut.com/l/_0oCax36DNaTe


C. the current in each loop will remain the same

D. the current in one tlop will increase and in the other

loop will decrease

Answer: A

Watch Video Solution

33. Two coil A and B have coe�cient of mutual inductance

M=2H. The magnetic �ux passing through coil A charges by

4 Weber in 10 seconds due to the change in current in B.

Then

A. change in current in B in this time interval is 0.5A

B. the change in current in B in this time interval is 2A

https://dl.doubtnut.com/l/_0oCax36DNaTe
https://dl.doubtnut.com/l/_LJz6Rf2BUxL3


C. the change in current in B in this time interval is 8A

D. a change in current of 1A in coil A will produces

change in the �ux passing through B by 4Wb

Answer: B

Watch Video Solution

34. A square coil ABCD lying in  plane with its centre

at origin.  long straight wire passing through origin

carries a current  in negative z-direction. The

x − y

A

i = 2t

https://dl.doubtnut.com/l/_LJz6Rf2BUxL3
https://dl.doubtnut.com/l/_4ZuMaBMU8fIQ


induced current in the coil is 

A. clockwise

B. anticlockwise

C. altenating

D. zero

Answer: D

W h Vid S l i

https://dl.doubtnut.com/l/_4ZuMaBMU8fIQ


Watch Video Solution

35. A conducting rod AB of length  is moving at a

velocity  making an angle  with its length.

A uniform magnetic �eld  exists in a direction

perpendicular to the plane of motion. Then 

A. 

B. 

l = 1m

vA = 4m/s 30∘

B = 2T

VA − VB = 8V

VA − VB = 4V

https://dl.doubtnut.com/l/_4ZuMaBMU8fIQ
https://dl.doubtnut.com/l/_avHbnw3rlEPw


C. 

D. 

Answer: B

Watch Video Solution

VB − VA = 8V

VB − VA = 4V

36. A cylindrical space of radius R is �lled with a uniform

magnetic induction parallel to the axis of the cylinder. If B

charges at a constant rate, the graph showin the variation

of induced electric �eld with distance r from the axis of

https://dl.doubtnut.com/l/_avHbnw3rlEPw
https://dl.doubtnut.com/l/_Mt2JD9d01Ckh


cylinder is 

A. 

B. 

https://dl.doubtnut.com/l/_Mt2JD9d01Ckh


C. 

D. 

Answer: A

Watch Video Solution

37. A semicircle conducting ring of radius R is placed in the

xy plane, as shown in Fig. A uniform magnetic �eld is set

https://dl.doubtnut.com/l/_Mt2JD9d01Ckh
https://dl.doubtnut.com/l/_BPcoOthr4nny


up along the x-axis. No emf, will be induced in the ring if 

A. positive x-direction

B. positive y-direction

C. positvie z-direction

D. all of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BPcoOthr4nny
https://dl.doubtnut.com/l/_XtilDlausGJo


38. A rod of length  made up of conducting and non-

conducting material (shaded part is non-conducting). The

rod is rotated with constant angular velocity 

about point , in constant magnetic �eld of  as shown

in the �gure. The induced  between the point  and

 of rod will be: 

A. 0.029V

B. 0.1V

10cm

10rad/s

O 2T

emf A

B

https://dl.doubtnut.com/l/_XtilDlausGJo


C. 0.051V

D. 0.064V

Answer: C

Watch Video Solution

39. Power factor in series LCR circuit at reasonance is

A. 1

B. 

C. zero

D. in�nite

Answer: A

1

√2

https://dl.doubtnut.com/l/_XtilDlausGJo
https://dl.doubtnut.com/l/_pWvl25g8dvHI


Watch Video Solution

40. In the circuit shown in �gure value of  is  

A. 400V

B. 200V

C. 300V

D. zero

Answer: B

VR

https://dl.doubtnut.com/l/_pWvl25g8dvHI
https://dl.doubtnut.com/l/_cS42SKweHOAw


Watch Video Solution

41. In the circuit shown in �gure current in the circuit is 

A. 1.27A

B. 2.23A

C. 4.26A

D. 4 A

Answer: D

https://dl.doubtnut.com/l/_cS42SKweHOAw
https://dl.doubtnut.com/l/_SnWSxxut4Vpw


Watch Video Solution

42. The power factor of the circuit shown in the �gure is 

A. 0.4

B. 0.2

C. 0.8

D. 0.6

Answer: D

https://dl.doubtnut.com/l/_SnWSxxut4Vpw
https://dl.doubtnut.com/l/_W9aSmQ8RSXfY


Watch Video Solution

43. An inductor coil stores U energy when i` current is

passed through it and dissipates energy at the rate of P.

The time constant of the circuit, when this coil is

connected across a battery of zero internal resistance is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4U
P

U

P

2U
P

2P

U

https://dl.doubtnut.com/l/_W9aSmQ8RSXfY
https://dl.doubtnut.com/l/_CF0EcjDeQvXi


44. The dimensions of magnetic �ux are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[MLT − 3A2]

[ML2A− 1]

[ML2T 2A]

[ML2TA− 1]

45. Two inductors  and  are connected in parallel and

a time varying current �ows as shown. 

L1 L2

https://dl.doubtnut.com/l/_CF0EcjDeQvXi
https://dl.doubtnut.com/l/_WQLvATzaUubu
https://dl.doubtnut.com/l/_Qv2j1fMCuQVY


the ratio of current  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

i1 /i2

L1 /L2

L2 /L1

L2
1 /(L1 + L2)2

L2
2 /(L1 + L2)2

https://dl.doubtnut.com/l/_Qv2j1fMCuQVY


46. A resistance is connected to a n AC source. If a

capacitor is induced in the series cirucit, the average

power absorbed by the resistance

A. will increase

B. will decrease

C. may increase or decrease

D. will remain constant

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_LM6GMoiSU5gw


47. Which of the following plots may represent is

impedence of a series LCR combination?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_JrpfZaYMYsQC


D. 

Answer: C

Watch Video Solution

48. An inductor-coil having some resistance is connected

to an AC source. Which of the following quantities have

zero average value over a cycle?

A. a.induced emf in the inductor

B. b.Current

C. c.Both a and b

https://dl.doubtnut.com/l/_JrpfZaYMYsQC
https://dl.doubtnut.com/l/_PYKZGvOUsRrb


D. d.Neither a nor b

Answer: C

Watch Video Solution

49. The variation of induced emf  with time  in a coil

if a short bar magnet is moved along its axis with a

constant velocity is best represent as 

A. 

(E) (t)

https://dl.doubtnut.com/l/_PYKZGvOUsRrb
https://dl.doubtnut.com/l/_llqk2xu9h9N6


B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_llqk2xu9h9N6


50. An inductor L is allowed to discharge through

capacitor C. The emf induced across the inductance when

the capacitor is fully charged is

A. a.maximum

B. b.minimum

C. c.zero

D. d.in�nite

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GsgAoClUSCBT


51. The voltage time (V-t) graoh for triangular wave having

peak value  is as shown in �g.The rms value of V in

time interval from t=0 to T/4 is: 

A. 

B. 

C. 

D. 

(V0)

V0

3

V0

2

V0

√2

V0

√3

https://dl.doubtnut.com/l/_eH1RrjNJY1zU


Answer: D

Watch Video Solution

52. A rectangular loop os sides of length l and b is placed

in x-y plane. A uniform but it time varying manetic �eld of

strength exists in space. The magnitude of induced e.m.f.

at time t is:

A. 20+20t

B. 20

C. 20t

D. none of the above

Answer: D

https://dl.doubtnut.com/l/_eH1RrjNJY1zU
https://dl.doubtnut.com/l/_oFQasOcl10sn


Watch Video Solution

53. In an  circuit . When capacitance 

is removed, the current lags behind the voltage by .

When inductance  is removed, the current leads the

voltage by . The impedence of the circuit is

A. 50ohm

B. 100ohm

C. 200ohm

D. 400ohm

Answer: B

Watch Video Solution

LCR R = 100ohm C

π/3

L

π/3

https://dl.doubtnut.com/l/_oFQasOcl10sn
https://dl.doubtnut.com/l/_T4593plFOZ7b


54. Some cases are given below. Identify the case in which

emf is induced between O and P in uniform magnetic �eld 

A. In I, III and IV only

B. In Ii, III and IV only

C. In III

https://dl.doubtnut.com/l/_T4593plFOZ7b
https://dl.doubtnut.com/l/_6BAftnUHEKWb


D. In all the above

Answer: C

Watch Video Solution

55. Two coils have self-inductance

 respectively. The currents in

the two coils are increased at the same rate. At a certain

instant of time both coils are given the same power. If

 are the currents in the two coils at that instant

of time respectively, then the value of  is

A. 

B. 

L1 = 4mH and L2 = 1mH

I1 and I2

I1

I2

1/8

1/4

https://dl.doubtnut.com/l/_6BAftnUHEKWb
https://dl.doubtnut.com/l/_vAWyCmbNXm4h


C. 

D. 

Answer: B

Watch Video Solution

1/2

1

56. For the circuit shown 

https://dl.doubtnut.com/l/_vAWyCmbNXm4h
https://dl.doubtnut.com/l/_wcsO79hMjNr6


A. Current in circuit in 10A

B. Voltage across inductor is 100V

C. Voltage acros capacitor is less than that of supply

voltage

D. Voltage across capacitor is more than that of supply

voltage

Answer: D

Watch Video Solution

57. In the series LCR circuit as shown in �gure, the heat

developed in 80 seconds and amplitude of wattless

https://dl.doubtnut.com/l/_wcsO79hMjNr6
https://dl.doubtnut.com/l/_SqbugacivHiU


current is : 

A. a.4000J,5A

B. b.8000J, 3A

C. c.4000J, 4A

D. d.5000J,6A

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SqbugacivHiU
https://dl.doubtnut.com/l/_ENCKvMlwBUBk


58. The current �owing in a wire �uctuates sinusoidally as

shown in the diagram. The root mean square valuie of the

current is 

A. 

B. 

C. 

D. 

Answer: A

i0( + 1)
2

1

2

i0(√2 + 1)
t/ 2

2√2t0

i0( )

t/ 2
2√2 + 1

2

https://dl.doubtnut.com/l/_ENCKvMlwBUBk


Watch Video Solution

59. There is a conducting ring of radius . Another ring

having current  and radius  is kept on the

axis of bigger ring such that its center lies on the axis of

bigger ring at a distance  from the center of bigger ring

and its plane is perpendicular to that axis. The mutual

inductance of the bigger ring due to the smaller ring is

A. (a)

B. (b)

C. (c)

D. (d)

R

i r(r < < R)

x

μ0πR
2r2

(R2 + x2)3 / 2

μ0πR
2r2

(R2 + x4)
3 / 2

μ0πR
2r2

16(R2 + x2)
3 / 2

μ0πR
2r2

2(R2 + x2)3 / 2

https://dl.doubtnut.com/l/_ENCKvMlwBUBk
https://dl.doubtnut.com/l/_Cv4ss2a9Z1E3


Answer: D

Watch Video Solution

60. At a perpendicular place on the earth, the horizontal

component of earth's magnetic �eld of B, and the angle of

dip is . A striaght meridian and is moved horizontally

perpendicular to its length with a velocity v. The emf

induced across the rod is

A. 

B. 

C. Bvl tan theta`

D. Bvl

θ

Bvl sin θ

Bvl cos θ

https://dl.doubtnut.com/l/_Cv4ss2a9Z1E3
https://dl.doubtnut.com/l/_tMUGNs70P09X


Answer: C

Watch Video Solution

61. An L-C circuit contains 20 mH inductor and a 

capacitor with an initial charge of 10 mC. The resistance of

the circuit is negligible. Let the instant the circuit is closed

be t = 0. what is the total energy stored initially ? At what

times is the total energy shared equally between the

inductor and the capacitor ?

A. 

B. 

C. 

50μF

16 × 10− 3s

8 × 10− 4s

3.2 × 10− 3s

https://dl.doubtnut.com/l/_tMUGNs70P09X
https://dl.doubtnut.com/l/_w3cg8aDIFd6S


D. 

Answer: B

Watch Video Solution

1.25 × 10 − (4)s

62. A magnet is taken towards a conducting ring in such a

way that a constant current of  is induced in it. The

total resistance of the ring is . In , the magnetic �ux

through the ring changes by

A. 0.25mWb

B. 25mWb

C. 50mWb

D. 15mWb

10mA

0.5Ω 5s

https://dl.doubtnut.com/l/_w3cg8aDIFd6S
https://dl.doubtnut.com/l/_xptkxCs5bg5X


Examples

Answer: B

Watch Video Solution

1. If the peak value of a current in 50Hz AC. Cirucit is 7.07 A.

What is the mean value of current over half a cycle and the

value of current s after it was zero?

Watch Video Solution

1/300

2. Find the average value in the following cases 

(i)   i = 4 + 3 cos ωt

https://dl.doubtnut.com/l/_xptkxCs5bg5X
https://dl.doubtnut.com/l/_bT2Q8hTdAhsA
https://dl.doubtnut.com/l/_Snl1SK0yeDYJ


(ii)   

(iv) 

Watch Video Solution

I = 5 sinωt + 2 sin 2ωt + 3 sin 3ωt

V = cos ωt + 3 cos 2ωt + 3 cos 3ωt + 2

3. a) The peak voltage of an AC supply is 300 V. What is the

rms voltage? 

b) The rms value of current in an AC circuit is 10A. What is

the peak current?

Watch Video Solution

4. If  calculat peak and rms

value of the voltage (b) average voltage for half time -

period (c ) frequency of ac

V = 220√2 sin(314t − ϕ)

https://dl.doubtnut.com/l/_Snl1SK0yeDYJ
https://dl.doubtnut.com/l/_CSvMVXqxZQO5
https://dl.doubtnut.com/l/_asnyIP3ymFLG


Watch Video Solution

5. If the current in an  circuit is represented by the

equation,   

Here  is in second and in an ampere, calculate 

(a) peak and rms value of current 

(b) frequecne of   

(c) average current.

Watch Video Solution

AC

i = 5 sin(300t − )
π

4

t

AC

6. The voltage supplied to a circuit is given by ,

where t is time in second. Find the rms value of voltage for

the period, t=0 to t=1s.

V = V0t
3
2

https://dl.doubtnut.com/l/_asnyIP3ymFLG
https://dl.doubtnut.com/l/_6lWMbu7pONO8
https://dl.doubtnut.com/l/_D2mlv89Nvi0l


Watch Video Solution

7. Calcualte rms value of current and voltages for the

giving cases 

i) I =   

ii) V = 5+2   

(iii) i=   

iv) V

Watch Video Solution

4 + 3 sinωt

cos ωt

2 + 3 sinωt = 2 cos ωt

= cos ωt + 2 cos 2ωt

8. A  resistor is connected to a 220 V, 50 Hz AC supply.

Calculate rms value of current in the circuit. Also �nd

phase di�erence between voltage and the current.

W t h Vid S l ti

200Ω

https://dl.doubtnut.com/l/_D2mlv89Nvi0l
https://dl.doubtnut.com/l/_qBY3iqzQExF9
https://dl.doubtnut.com/l/_pjJlvAa3RVZ4


Watch Video Solution

9. A  capacitor is connected to a 110V, 60 Hz AC

supply determine the rms value of the curent in the

circuit.

Watch Video Solution

60μF

10. An alternating voltage E = 200 sin(100t) is connected

to a F capacitor through an AC ammeter. The reading of

the ammeter shall be

Watch Video Solution

√2

μ

https://dl.doubtnut.com/l/_pjJlvAa3RVZ4
https://dl.doubtnut.com/l/_nW0uiWVfN1a7
https://dl.doubtnut.com/l/_PwElFvHi4SlQ


11. An ideal inductor of inductance  is connected to

an AC source of 220V, 50 Hz. Find the inductive reactance.

Watch Video Solution

50μH

12. A 44 mH inductor is connected to 220 V, 50 Hz ac

supply. The rms value of the current in the circuit is

Watch Video Solution

13. A sinusoidal voltage of frequency 60 Hz and peak value

150 V is applied to a series L-R circuit, where  and

L=40 mH. 

a) Compute T, `omega, XL

R = 20Ω

https://dl.doubtnut.com/l/_9Vm1UYFsu29d
https://dl.doubtnut.com/l/_FPtfpc7338cU
https://dl.doubtnut.com/l/_Np3zNf8YcbdN


Watch Video Solution

14. A  resistasnce is connected in series with a 

inductor. The voltage across the resistor is

:  

(a) Find the expession of circuit current 

(b) Find the inductive reactance 

(c) derive an expression for the voltage across the

inductor,

Watch Video Solution

100Ω 4H

VR = (2.0V )sin(103rad/s)t

15. An alternating emf 200 volts at  is connected to a

circuit resistance  and inductance . What is

50Hz

1ohm 0.01H

https://dl.doubtnut.com/l/_Np3zNf8YcbdN
https://dl.doubtnut.com/l/_UGETagGQtY1V
https://dl.doubtnut.com/l/_9KpqxHGq0hLl


the phase di�erence between the current and the emf in

the circuit? Also, �nd the current in the circuit.

Watch Video Solution

16. A resistance and inductance are connected in series

across a voltage, 

  

The current is found to be . Find the

value of the inductance and resistance.

Watch Video Solution

V = 283 sin 314t

4 sin(314t − π/4)

17. A long solenoid connected to a 12V DC source passes a

steady current of 2 A. When the solenoid is connected to

https://dl.doubtnut.com/l/_9KpqxHGq0hLl
https://dl.doubtnut.com/l/_q1pAO0hlMVMK
https://dl.doubtnut.com/l/_BIfrRazXVEyP


an AC source of 12V at 50 Hz, the current �owing is 1A.

Calculate inductance of the solenoid.

Watch Video Solution

18. A  capacitor in series with a  resistance is

connected to 110 V, 60 Hz supply. 

(a) what is the maximum current in the circuit ? 

(b) what is the time lag between the current maximum

and the voltage maximum ?

Watch Video Solution

100μF 40Ω

19. A circuit conatining of a capacitor and an active

resistance R=  connected in series is fed and110Ω

https://dl.doubtnut.com/l/_BIfrRazXVEyP
https://dl.doubtnut.com/l/_Mz0oNnfEqQpi
https://dl.doubtnut.com/l/_amOpRAXxQ1zm


alternating voltage with amplitude  . In this

case, the amplitude of current is equal to . Find

the phase di�erence between the current and the voltage

fed .

Watch Video Solution

V0 = 110V

I0 = 0.50A

20. An AC voltage source is applied across an R-C circuit.

Angular frequency of the source is , resistance is R and

capacitance is C. 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 two

third. calculate the ratio of reactance to resistance at the

original frequency  .

Watch Video Solution

ω

ω

2

ω

https://dl.doubtnut.com/l/_amOpRAXxQ1zm
https://dl.doubtnut.com/l/_Bp1H6to2ZCSA


21. A coil of inductance 0.01 H is connected in series with a

capacitor of capacitance  with an AC source whose

emf is given by E = 310 sin 314t (volt). What is the

reactance of the circuit ?

Watch Video Solution

25μF

22. A series LCR circuit is connected across a source of emf

E . The current from the supply is I 

. Draw the impedance triangle for

the circuit.

Watch Video Solution

= 20 sin(100πt − )
π

6

= 4 sin(100πt + )
π

12

https://dl.doubtnut.com/l/_Bp1H6to2ZCSA
https://dl.doubtnut.com/l/_A3pp6xfHkxwM
https://dl.doubtnut.com/l/_G8gxwf3GkJG5
https://dl.doubtnut.com/l/_LV7CeJGUKyXC


23. If the reading of volmeter  is 30 V, what is the

reading of voltmeter  ? 

Watch Video Solution

V1

V2

24. A coil a capacitor and an  source of rms voltage 

 are connected in series. By varying the frequency of

the source, a maximum rms current of 6 A is observed. If

coil is connected is at DC batteryof emf 12 volt and

AC

24V

https://dl.doubtnut.com/l/_LV7CeJGUKyXC
https://dl.doubtnut.com/l/_antdky3sMw2V


internal resistance , then current through it in steady

state is

Watch Video Solution

4Ω

25. A coil of inductance 0.4 mH is connected to a capacitor

of capacitance 400 pF. To what wavelength is this circuit

tuned ?

Watch Video Solution

26. A 200 km telephone wire has capacity of

. If it carries an alternating current oif

frequency 50kHz, what should be the value of an

0.014μFkm− 1

https://dl.doubtnut.com/l/_antdky3sMw2V
https://dl.doubtnut.com/l/_NGaPwTpeCZ2Q
https://dl.doubtnut.com/l/_S7eH0ZP7U6Dn


inductance required to be connected in series so that

impedance is minimumn ?

Watch Video Solution

27. Find the voltage across the various elements, i.e.,

resistance, capacitance and inductance which are in series

and having values  and 2.0 H respectively .

Given emf as, 

V = 100sqrt2 sin 1000 t V`

Watch Video Solution

1000Ω, 1μF

28. Figure here, shows a series L-C-R circuit connected to a

variable frequency 230 V source. L = 5.0H, C =  and r =80μF

https://dl.doubtnut.com/l/_S7eH0ZP7U6Dn
https://dl.doubtnut.com/l/_xIG334dnz8Mb
https://dl.doubtnut.com/l/_J32HNauvfB1t


 

(a) Determine the source frequency which drives the

circuit in resonance. 

(b) Obtain the impedance of the circuit and the amplitude

of current at the resonating frequency. 

(c) Determine the rms potential drops across the three

elements of the circuit. show that the potential drop

across the L-C combination is zero at the resonating

frequency. 

Watch Video Solution

40Ω

https://dl.doubtnut.com/l/_J32HNauvfB1t


29. A box  and a coil  are connected in series with an ac

source of variable freguency The emf of the source is

constant at  The frequency is so adjusted that the

maximum current �ows in  and  Find  

(a) impedance of  and  at this frequency  

(b) voltage across  and   

 .

Watch Video Solution

P Q

28V

P Q

P Q

P Q

https://dl.doubtnut.com/l/_yLrXAaT43yGn


30. (a) In a series L-C-R circuit with an AC source, R = ,

C = . Find

(i) the rms current in the circuit and (ii) the rms voltage

across each element. 

(b) Consider the situatiuon of the previous part. �nd the

average electric �eld energy stored in the capacitor and

the average magnetic �eld energy stored iun the coil .

Watch Video Solution

300Ω

20μF , L = 1.0H, V0 = 50√2V and f = Hz
50

π

31. A series  circuit containing a resistance of 

 has resonance frequency . At

resonance the voltages across resistance and inductance

are  and , respectively. Find the values of  and 

L − C − R

120Ω 4 × 105rad/s

60V 40V L C

https://dl.doubtnut.com/l/_4CUEEydmg57n
https://dl.doubtnut.com/l/_AZ3s73gVghJf


.At what angular frequency the current in the circuit lags

the voltage by ?

Watch Video Solution

π/4

32. A capacitor of capacitance 250 pF is connected in

parallel with a choke coil having inductance of

 and resistance . Calculate  

(a) the resonance frequency and 

(b) the circuit impedance at resonance.

Watch Video Solution

1.6 × 10− 2H 20Ω

33. For the circuit shown in �gureure, �nd the instaneous

current through each element. 

https://dl.doubtnut.com/l/_AZ3s73gVghJf
https://dl.doubtnut.com/l/_RvHmuYkQSnTz
https://dl.doubtnut.com/l/_jIsdKmSzHNLC


.

Watch Video Solution

34. AC voltage source  is applied across a parallel LC

circuit as shown in �gure. Find the impedance of the

(V , ω)

https://dl.doubtnut.com/l/_jIsdKmSzHNLC
https://dl.doubtnut.com/l/_FpcIm0LLAWbA


circuit and phase of current. 

Watch Video Solution

35. Find the current drawn from source in each of the

circuits as given below 

https://dl.doubtnut.com/l/_FpcIm0LLAWbA
https://dl.doubtnut.com/l/_o6SQmIJGGUvB


Watch Video Solution

https://dl.doubtnut.com/l/_o6SQmIJGGUvB


36. An LC circuit  is connected to

an AC source of variable frequency. If the frequency is

varied from 1 kHz, then show the consequent variation of

impedance by a rough sketch. 

Watch Video Solution

(L = 0.01H, C = 1μF )

37. Inductance (L), capacitance (C) and resistance (R) are

constained in a box. When 250 V DC is applied to the

https://dl.doubtnut.com/l/_aOrMujfrbBwG
https://dl.doubtnut.com/l/_bzlkli1Lo5Lx


terminals of the box, a current of 1.0A �oes in the circuit.

When an AC source of  at  is

connected, a current of  �ows. It is observed that

the current rises with frequency and becomes maximum at

. �nd the values of L,C and R. draw the

circuit diagram.

Watch Video Solution

250Vrms 2250rad sec− 1

1.25Arms

4500rad sec− 1

38. An iron cored coil is connected in series with an

electric bulb, with an AC source, as shoen in �gure. As the

iron piece is taken out of the coil, how will tthe brightness

https://dl.doubtnut.com/l/_bzlkli1Lo5Lx
https://dl.doubtnut.com/l/_bBhzCeY6gNOD


of bulb challenge ? 

Watch Video Solution

39. A light bulb has the rating 200W 220V. Find (i)

resistance of the bulb �lament (ii) rms value of current

�owing through the �lament.

Watch Video Solution

https://dl.doubtnut.com/l/_bBhzCeY6gNOD
https://dl.doubtnut.com/l/_1m3RDldNJNpd
https://dl.doubtnut.com/l/_uek8togdUzsv


40. A series L-C-R circuit with R = , L = 1.5 H and C =

 is connected to a variable frequency 200 V, AC

supply. When the frequency of the supply equals the

natural frequency of the circuit, what is the average power

transfered to the circuit, what is the average power

transfered to the circuit in one complete cycle ?

Watch Video Solution

20Ω

35μF

41. A 100  resistor is connected to a 220 V. 50Hz as

supply. 

(a) What is the rms value of current in the circuit? (b)

What is the net power consumed over a full cycle?

Watch Video Solution

Ω

https://dl.doubtnut.com/l/_uek8togdUzsv
https://dl.doubtnut.com/l/_7HaeIdTrBCMS
https://dl.doubtnut.com/l/_QjTSK9Ymc1E3


42. A series L-C-R circuit is connected across an AC source

V = . Current from the supply is I = 

, What is the average power

dissipated?

Watch Video Solution

10 sin[100πt − ]
π

6

2 sin[100πt + ]
π

12

43. An AC circuit containing 800mH inductor and a 

capacitor is in series with  resistance. They are

connected to 230 V ,50 Hz AC supply. Obtain average

power transferred to each element and total power

absorbed.

Watch Video Solution

60μF

15Ω

https://dl.doubtnut.com/l/_QjTSK9Ymc1E3
https://dl.doubtnut.com/l/_jmio5VE6FIrg
https://dl.doubtnut.com/l/_d5gEwvKx5ZwV


44. A 60 cycle AC, circuit has a resistance of  and

inductor of 100 mH. What is the power factor? What

capacitance placed in the circuit will make the power

factor unity?

Watch Video Solution

200Ω

45. An  series circuit with  resistance is

connected to an  source of  and angular

frequency . 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 . Calculate the current and the power

dissipated in the  circuit

Watch Video Solution

L − C − R 100Ω

AC 200V

300rad/s

60∘

60∘

L − C − R

https://dl.doubtnut.com/l/_d5gEwvKx5ZwV
https://dl.doubtnut.com/l/_nrIML0b4jq5a


46. A solenoid with inductance  and active

resistance  is �rst connected to a source of

direct voltage  and then to a source of sinusoidal

voltage with e�ective value  . At what frequency of

the oscillator will be power consumed by the solenoid be

 times less than in the former case ?

Watch Video Solution

L = 7mH

R = 44Ω

V0

V = V0

η = 5.0

47. Consider the following R-L-C circuit in which R= .

, . The emf of source is given by V =

.  

Find the energy dissipated in 10 min. 

12Ω

XL = 24Ω XC = 8Ω

10 sin(100πt)V

https://dl.doubtnut.com/l/_nrIML0b4jq5a
https://dl.doubtnut.com/l/_5SmLK44BK7P2
https://dl.doubtnut.com/l/_IKAbom6DaUOQ


If resistance is removed from the circuit and value of

inductance is doubled, express variation of current with

time t in the new circuit. 

Watch Video Solution

48. A series circuit consisting of an inductance  free

resistance  and coil with active resistance is

connected to the mains with e�ective voltabe .

Find the heat power generated in the coil if the e�ective

−

R = 0.16kΩ

V = 220V

https://dl.doubtnut.com/l/_IKAbom6DaUOQ
https://dl.doubtnut.com/l/_CwzTNP3ytYu8


voltage values across the resistance  and the coil are

equal to  and  respectively.

Watch Video Solution

R

V1 = 80V V2 = 180V

49. A current of  �ows in a coil when connected to a

 source. If the same coil is connected to a 

 source, a current of  �ows in the

circuit. Determine the inductance of the coil. Also, �nd the

power developed in the circuit if a  capacitor is

connected in series with the coil.

Watch Video Solution

4A

12VDC

12V , 50rad/sAC 2.4A

2500μF

https://dl.doubtnut.com/l/_CwzTNP3ytYu8
https://dl.doubtnut.com/l/_a9Jn8MXJQeqT


50. The series and parallel circuits shown in �gure have

the same impedance and the same power factor. If

, �nd the values of .

Also, �nd the impedance and power factor. 

Watch Video Solution

R = 3Ω and X = 4Ω R1 and X1

https://dl.doubtnut.com/l/_L0JkOpGHL77u


51. A charged 30  capacitor is connected to a 27 mH

inductor. What is the angular frequency of free oscillations

of the circuit ?

Watch Video Solution

μF

52. A radio can tune over the frequency range of a portion

of MW broadcast band (800 kHz to 1200 kHz). If its LC

circuit has an e�ective inductance of , what must

be the range of its varialbe capacitor ?

Watch Video Solution

200μH

https://dl.doubtnut.com/l/_vf1BcUoYcmCb
https://dl.doubtnut.com/l/_9FXqRccf3XHU


53. In an  circuit,  and . At 

 charge on the capacitor is  and maximum.

Compute the following quantities at .  

a. The energy stored in the capacitor. 

b. The total energy in the circuit, 

c. The energy stored in the inductor.

Watch Video Solution

L − C L = 3.3H C = 840pF

t = 0 105μC

t = 2.0ms

54. An L-C circuit contains 20 mH inductor and a 

capacitor with an initial charge of 10 mC. The resistance of

the circuit is negligible. Let the instant the circuit is closed

be t = 0. what is the total energy stored initially ? At what

50μF

https://dl.doubtnut.com/l/_Np8nxC9sZM2g
https://dl.doubtnut.com/l/_ivy2FU5MMcxL


times is the total energy shared equally between the

inductor and the capacitor ?

Watch Video Solution

55. An  circuit consists of a  resistance andn a 

 choke. Find the power obsorbed from  and 

 source connected in this circuti if the resistance and

choke are joined 

(a) In series 

(b) in parallel.

Watch Video Solution

AC 220Ω

0.7H 220V

50Hz

https://dl.doubtnut.com/l/_ivy2FU5MMcxL
https://dl.doubtnut.com/l/_apv2teIurkRh


56. A Choke coil is needed to operate an arc lamp at 

(rms) and . The lamp has an e�ective resistnce of 

when running at 1 . Calculate the inductance of

the choke coil. If the same arc lamp is to be operated on

, what additional resistance is required ?

Compare the power loses in both cases.

Watch Video Solution

160V

50Hz 5Ω

0A(rms)

160V (DC)

57. In a step-down transformer having primary to

secondary turn ratio 10:1, the input voltage applied is 250V

and outout current is 10 A. Assuming 100% e�ciency,

calculate the 

(i) voltage across secondary coil 

https://dl.doubtnut.com/l/_F28NXM5SfMQR
https://dl.doubtnut.com/l/_YnocjIcsTxf9


(ii) current in primary coil 

(iii) power output

Watch Video Solution

58. A 10 kW transformer has 20 turns in primary and 100

turns in secondary circuit. A.C. voltage  is

applied to the primary. Find max. value of �ux and max.

value of secondary voltage.

Watch Video Solution

E1 = 600 sin 314t

59. The primary of a transformer has 400 turns while the

secondary has 2000 turns. If the power output from the

secondary at 1100 V is 12.1 kW,(i) calculate the primary

https://dl.doubtnut.com/l/_YnocjIcsTxf9
https://dl.doubtnut.com/l/_wwGjSPjvEWfm
https://dl.doubtnut.com/l/_TaHcPrcJWg9X


Check point 7.1

voltage. (ii) If the resistance of the primary is  and

that of the secondary is  and the e�ciency of the

transformer is , calculate the heat losses in the

primary and the secondary coils.

Watch Video Solution

0.2Ω

2.0Ω

90 %

60. An a.c generator consists of a coil of 1000 turns each

of area  and rotating at an angular speed of 100

rpm in a uniform magnetic �eld fo  Find the

peak and r.m.s value of e.m.f induced in the coil.

Watch Video Solution

100cm2

3.6 × 102T .

https://dl.doubtnut.com/l/_TaHcPrcJWg9X
https://dl.doubtnut.com/l/_M6p18tlScLyD


1. The frequency of the sinusoidal wave 

 would be

A. 1000 Hz

B. 2000 Hz

C. 20 Hz

D. 1000 /  Hz

Answer: D

Watch Video Solution

y = 0.40 cos[2000t + 0.80x]

π

2. The frequency of ac mains in India is

A. 30 cps

https://dl.doubtnut.com/l/_JULBH6agbNcJ
https://dl.doubtnut.com/l/_HyfGUFlrzPel


B. 50 cps

C. 60 cps

D. 120 cps

Answer: B

Watch Video Solution

3. 220 volt a.c. is more dangerous than 220 volt d.c why?

A. the AC attracts

B. the DC repels

C. the body o�ers less resistance to AC

D. peak voltage for AC is much larger than 220 V

https://dl.doubtnut.com/l/_HyfGUFlrzPel
https://dl.doubtnut.com/l/_cv9h6FPF2qGP


Answer: D

Watch Video Solution

4. Alternating current is transmitted to distant places at

A. at high voltage and low current

B. at high voltage and high current

C. at low voltage and low current

D. at low voltage and high current

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_cv9h6FPF2qGP
https://dl.doubtnut.com/l/_IKiZ9lJux3Na
https://dl.doubtnut.com/l/_NSYRAzzLhWel


5. An AC voltage is given by E =  sin 2 t / T 

Then , the mean value of volatage calculated over any time

interval of T / 2

A. (a)is always zero

B. (b)is never zero

C. (c)is always (2  / )

D. (d)may be zero

Answer: C

Watch Video Solution

E
o

π

E
o

π

6. 220 V, 50 Hz , AC is applied to a resistor . The

instantaneous value of voltage is

https://dl.doubtnut.com/l/_NSYRAzzLhWel
https://dl.doubtnut.com/l/_4vwh4JoUkraa


A. 220 sin100 t

B. 220sin100 t

C. 220 sin50 t

D. 220sin50 t

Answer: A

Watch Video Solution

√2 π

π

√2 π

π

7. The instantaneous current in an AC circuit is l = 

sin(50 t +  / 4 ) . The rms value of current is

A. A

B. 50 A

√2

π

√2

https://dl.doubtnut.com/l/_4vwh4JoUkraa
https://dl.doubtnut.com/l/_H7yLfJlwJsat


C. 90 A

D. 1A

Answer: D

Watch Video Solution

8. The peak value of an alternating current is  and its

frequency is . Find its rms value. How long will the

current take to reach the peak value starting from zero?

A. 3.536 A, 4.167 ms

B. 3.536 A, 15 ms

C. 6.07 A, 10 ms

D. 2.536 A, 4.167 ms

5A

60Hz

https://dl.doubtnut.com/l/_H7yLfJlwJsat
https://dl.doubtnut.com/l/_R4aMbU3dowXI


Answer: A

Watch Video Solution

9. If an alternating voltage is represented as 

, then the rms value of the voltage and

the frequency are respectively

A. 141 Hz, 628 Hz

B. 100 V, 50 Hz

C. 100 V, 100 Hz

D. 141 V, 100 Hz

Answer: C

Watch Video Solution

E = 141 sin(628t)

https://dl.doubtnut.com/l/_R4aMbU3dowXI
https://dl.doubtnut.com/l/_oK5uCcjp7tjX


Watch Video Solution

10. An alternating current in a circuit is given by l = 20 sin (

100 t + ) A. The rms value and the frequency of

current respectively are

A. 10 A and 100 Hz

B. 10 A and 50 Hz

C. 10 A and 50 Hz

D. 10 A and 100 Hz

Answer: C

Watch Video Solution

π 0.05π

√2

√2

https://dl.doubtnut.com/l/_oK5uCcjp7tjX
https://dl.doubtnut.com/l/_QL3Bwkq5BwMM


Check point 7.2

1. Ohm's law expressed as E = IR

A. can never be applied to AC

B. applies to AC in the same manner as to DC

C. always applies to AC circuits when Z is substituted

for R

D. tells us that = 0.707 ( ) for AC

Answer: C

Watch Video Solution

E
eff

E
max

https://dl.doubtnut.com/l/_vARUTe5Xkvu6


2. An alternating current of rms value 10 A is passed

through a 12  resistor. The maximum potential di�erence

across the resistor is

A. 20 V

B. 90 V

C. 169.68 V

D. None of these

Answer: C

Watch Video Solution

Ω

https://dl.doubtnut.com/l/_MdVnNNhIzy4q


3. The reactance of a  capacitor at the AC frequency

of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

25μF

4000Hz

5

π
Ω

√5

π
Ω

10Ω

√10Ω

4. The capacitance of a pure capacitance is  farad. In DC

circuits, its e�ective resistance will be

1

https://dl.doubtnut.com/l/_iQbJ126E6INE
https://dl.doubtnut.com/l/_YLgKhvwG7SlP


A. zero

B. in�nte

C. 

D. 

Answer: B

Watch Video Solution

1Ω

Ω
1

2

5. In an  circuit containing only capacitance the current

A. leads the voltafe by 

B. remians in phase with the volatage

C. leads the voltage by 

AC

180∘

90∘

https://dl.doubtnut.com/l/_YLgKhvwG7SlP
https://dl.doubtnut.com/l/_pOlu4XpKLbR5


D. lags the voltage by 

Answer: C

Watch Video Solution

90∘

6. A capacitor becomes a perfect insulator for

A. direct current

B. alternating current

C. direct as well as ac current

D. None of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_pOlu4XpKLbR5
https://dl.doubtnut.com/l/_DTcghnpMhob6


7. In an AC circuit , an alternating voltage e = 200√2 sin

100t V is connected to a capacitor of capacity  . The

rms value of the current in the circuit is

A. 100 mA

B. 200 mA

C. 20 mA

D. 10 mA

Answer: C

Watch Video Solution

1μF

https://dl.doubtnut.com/l/_DTcghnpMhob6
https://dl.doubtnut.com/l/_Qcu4mFtldcyI


8. The reactance of a coil when used in the domestic AC

power supply  is . The inductance

of the coil is nearly

A. 2.2 H

B. 1.6 H

C. 0.22 H

D. 0.16 H

Answer: D

Watch Video Solution

(220V , 50cycles) 50ohm

9. The unit of inductance is

https://dl.doubtnut.com/l/_x0rNFuWUkQdg
https://dl.doubtnut.com/l/_5DgluD1sDmwA


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A(V − s) − 1

JA− 1

V − sA− 1

V − As− 1

10. In the case of an inductor

A. voltage lags the current by / 2

B. voltage leads the currrent by / 2

C. voltage leads the current by  / 3

π

π

π

https://dl.doubtnut.com/l/_5DgluD1sDmwA
https://dl.doubtnut.com/l/_Uqh9UmqGBBXt


D. voltage leads the current by  / 4

Answer: B

Watch Video Solution

π

11. An ideal inductive coil has a resistance of  When

an ac signal of frequency  is applied to the coil the

voltage leads the current by  The inductance of the

coil is .

A. 

B. 

C. 

D. 

100Ω

1000Hz

45∘

π
1

10

π
1

20

π
1

40

π
1

60

https://dl.doubtnut.com/l/_Uqh9UmqGBBXt
https://dl.doubtnut.com/l/_uDtsdOd36VIS


Answer: B

Watch Video Solution

12. Two inductors and  are connected in parallel and a

time varying current �ows as shown in �gure. Then the

ratio currents  /  at any time t is

A. 

L
1

L
2

l
1

l
2

L
1

L
2

https://dl.doubtnut.com/l/_uDtsdOd36VIS
https://dl.doubtnut.com/l/_pNeq8SeEsCOT


B. 

C. 

D. 

Answer: B

Watch Video Solution

L
2

L
1

L
1

(l
1

+ l
2
)

2

L
2

l
1

+ l
2

13. An inductance and a resistance are connected in series

with an AC potential . In this circuit

A. the current and the potential di�erence across the

resistance lead the PD across the inductive by phase

https://dl.doubtnut.com/l/_pNeq8SeEsCOT
https://dl.doubtnut.com/l/_c2JKYx7gMOSb


angle / 2

B. the current and the potential di�erence across the

resistance lag behind PD across the inductance by

an angle / 2

C. the current and the potential di�erence across the

resistance lag behind in PD across the inductance by

an anle 

D. the PD across the resistance lags behind the PD

across the inductance by an angle / 2 but the

current in the resistance leads the PD across

inductance by / 2

Answer: B

π

π

π

π

π

https://dl.doubtnut.com/l/_c2JKYx7gMOSb


Watch Video Solution

14. If an  resistance and  reactance are present in an

AC series circuit then the impedence of the circuit will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8Ω 6Ω

2Ω

14Ω

4Ω

10Ω

https://dl.doubtnut.com/l/_c2JKYx7gMOSb
https://dl.doubtnut.com/l/_F8kfdJBYtXgb


15. In an ac circuit, the current lags behind the voltage by

. The components in the circuit are

A. R and L

B. L and C

C. R and C

D. only R

Answer: A

Watch Video Solution

π/3

16. In an AC circuit, a resistance of  is connected in

series with an inductance . If phase angle between

Rohm

L

https://dl.doubtnut.com/l/_tQvfj4pLAQqB
https://dl.doubtnut.com/l/_gkyGfaHCgA3t


volage and current be , the value of inductive

reactance will be

A. R / 4

B. R / 2

C. R

D. cannot be found with the given data

Answer: C

Watch Video Solution

45∘

17. In a circuit containing R and L , as the frequency of the

impressed AC increase, the impedance of the circuit

https://dl.doubtnut.com/l/_gkyGfaHCgA3t
https://dl.doubtnut.com/l/_lXBkcCr7nRe5


A. decreases

B. increases

C. remains unchanged

D. �rst increases and then decreases

Answer: B

Watch Video Solution

18. An  voltage is applied to a resistance  and an

inductance  in series. If  and the inductive reactance

are both equal to , the phase di�erence between the

applied voltage and the current in the circuit is

A. / 4

AC R

L R

3Ω

π

https://dl.doubtnut.com/l/_lXBkcCr7nRe5
https://dl.doubtnut.com/l/_B2RwfC0XWOKM


B.  / 2

C. zero

D. / 6

Answer: A

Watch Video Solution

π

π

19. In an ac circuit ,  and . If the circuit

has an alternating emf of 200 V, 50 cps, the impedance

and the current in the circuit will be :

A. ,17.5 A

B. , 6.5 A

C. , 5 A

L = H
0.4
π

R = 30Ω

11.4Ω

30.7Ω

40.4Ω

https://dl.doubtnut.com/l/_B2RwfC0XWOKM
https://dl.doubtnut.com/l/_5J2hB8KjTLPL


D. , 4 A

Answer: D

Watch Video Solution

50Ω

20. The instantaneous values of current and voltage in an

AC circuit are given by 

l = 6sin ( 100 t +  / 4)  

V = 5sin ( 100 t -  / 4 ), then

A. current leads the voltage by 

B. voltage leads the current by 

C. current leads the voltage by 

D. voltage leads the current by 

π π

π π

45∘

90∘

90∘

45∘

https://dl.doubtnut.com/l/_5J2hB8KjTLPL
https://dl.doubtnut.com/l/_OSYCIFi2ItYt


Answer: C

Watch Video Solution

21. In an L-C-R circuit the AC voltage across R, L and C

comes out as 10 V , 10 V and 20 V respectively . The voltage

across the enter combination will be

A. 30 V

B. V

C. 20 V

D. A

Answer: D

Watch Video Solution

10√3

10√2

https://dl.doubtnut.com/l/_OSYCIFi2ItYt
https://dl.doubtnut.com/l/_NJGbhPyNUYFG


Watch Video Solution

22. Which increase in frequency of an AC supply , the

impedance of an L-C-R series circuit

A. remians constant

B. increases

C. decreases

D. decreases at �rst, becomes minimum and then

increases

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_NJGbhPyNUYFG
https://dl.doubtnut.com/l/_yYXousDe4bG0


23. An sinusoidal voltage of peak value 300 V and an

argular frequency  = 400  is applied to series L-C-

R circuit , in which R =  , L = 20 mH and C = 625 F .The

peak current in the circuit is

A. A

B. 60 A

C. 100 A

D. A

Answer: B

Watch Video Solution

ω rads− 1

3Ω μ

30√2

60√2

https://dl.doubtnut.com/l/_IInhZcPFd9QP


24. The value of current at resonance in a series L-C-R

circuit is a�ected by the value of

A. R only

B. C only

C. L only

D. L, C and R

Answer: A

Watch Video Solution

25. An  circuit is connected to a source of alternating

current. At resonance, the applied voltage and the current

LCR

https://dl.doubtnut.com/l/_lmgH0uW0hMlR
https://dl.doubtnut.com/l/_jjAAyMO7ioME


�owing through the circuit will have a phase di�erence of

A. zero

B.  / 4

C.  / 2

D. 

Answer: A

Watch Video Solution

π

π

π

26. A series L-C-R circuit is operated at resonance . Then

A. voltage across R is minimum

B. impedance is minimum

https://dl.doubtnut.com/l/_jjAAyMO7ioME
https://dl.doubtnut.com/l/_PClgA7mhDfVY


C. impedance is maximum

D. current amplitude is minimum

Answer: B

Watch Video Solution

27. An L-C-R series is under resonance . If  is current

amplitude  is voltage amplitude, R is the resonance , Z is

the impedance ,  is the inducitve reactance and  is the

capacitive reactance , then

A.  = / Z

B. / 

C.  =  / 

l
m

V
m

X
L

X
C

l
m

V
m

V
m

X
L

l
m

V
m

X
C

https://dl.doubtnut.com/l/_PClgA7mhDfVY
https://dl.doubtnut.com/l/_KtwsJdbi0Vmt


D.  =  / R

Answer: D

Watch Video Solution

l
m

V
m

28. In an L-C-R series, AC circuit at resonance

A. the capacitive reactance is more than the inductive

B. the capacitive reactance equals the inductive

reactance

C. the capactive reactance is less than the inductive

reactance

D. the power dissipated is minimum

https://dl.doubtnut.com/l/_KtwsJdbi0Vmt
https://dl.doubtnut.com/l/_Jy538azVSwSe


Answer: B

Watch Video Solution

29. An L-C-R series circuit , connected to a source E, is at

resonance. Then,

A. the voltage across R is zero

B. the voltage across R equals applied voltage

C. the volatage across C is zero

D. the voltage across C equals applied voltage

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Jy538azVSwSe
https://dl.doubtnut.com/l/_KT3zQcOKTY4T


Check point 7.3

30. The reciprocal of impedance is called

A. reactance

B. admittance

C. inductance

D. conductance

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_j3uI1hn0nAvg


1. An electric heater rated 220 V and 550 V is connected to

AC mains. The current drawn by it is

A. 0.8 A

B. 2.5 A

C. 0.4 A

D. 1.25 A

Answer: B

Watch Video Solution

2. In an AC circuit ,  ,  and cos  are voltage amplitude ,

current amplitude and power factor respectively, the

V
o

I
o

θ

https://dl.doubtnut.com/l/_vGH8sBouo7RH
https://dl.doubtnut.com/l/_JJNooyJqiaxs


power consumption is

A. 1/2  cos

B. 

C. 

D. 

Answer: A

Watch Video Solution

V
o
I
o

θ

( )V0I0 cos θ
1

√2

V0I0 cos θ

( )V0I0 sin θ
1

√2

3. The power factor of a series LCR circuit is

A. Z/R

B. R/Z

https://dl.doubtnut.com/l/_JJNooyJqiaxs
https://dl.doubtnut.com/l/_oDp1OwoNSQ5E


C. R/X

D. X/R

Answer: B

Watch Video Solution

4. In an  circuit,  and  are given by 

.

The power dissipated in circuit is

A. W

B. 10 W

C. 2.5 W

D. 5 W

AC V I

V = 100 sin(100t)vo < s, I = 100 sin(100t + )mA
π

3

104

https://dl.doubtnut.com/l/_oDp1OwoNSQ5E
https://dl.doubtnut.com/l/_6ZtsbUhomUSS


Answer: C

Watch Video Solution

5. Power factor is one for

A. pure inductor

B. pure capacitor

C. pure resistor

D. Either an inductor or a capacitor

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6ZtsbUhomUSS
https://dl.doubtnut.com/l/_AWdmcLpuetXh
https://dl.doubtnut.com/l/_aB8POVGnyPfE


6. The average power dissipated in a pure inductor `L

carrying an alternating current of rms value I is .

A. 1/2

B. 1/4

C. 2

D. zero

Answer: D

Watch Video Solution

Li2

Li2

Li2

7. The average power dissipation in a pure capacitance in

 circuit isAC

https://dl.doubtnut.com/l/_aB8POVGnyPfE
https://dl.doubtnut.com/l/_j7997fmnoD9Q


A. CV

B. zero

C. 1/

D. 1/4 

Answer: B

Watch Video Solution

CV 2

CV 2

8. In an  circuit, the power factor

A. is zero when the circuit contain an ideal resistance

only

AC

https://dl.doubtnut.com/l/_j7997fmnoD9Q
https://dl.doubtnut.com/l/_UrwmZKrSWkUu


B. is unity when the circuit contains an ideal resistance

only

C. is zero when the circuit contains an ideal inductance

only

D. is unity when the circuit contains an ideal

inductance only

Answer: B::C

Watch Video Solution

9. The impedance of a circuit consister of resistance

and  reactance. The power factor of the circuit is

3Ω

4Ω

https://dl.doubtnut.com/l/_UrwmZKrSWkUu
https://dl.doubtnut.com/l/_lm0sngPGa1X6


A. 0.4

B. 0.6

C. 0.8

D. 1

Answer: B

Watch Video Solution

10. Power dissipated in an  series circuit

connected to an  source of emf  is

A. 

B. 

L − C − R

AC ε

ε □ R

R2 + (Lω − )
2

1
Cω



⎷R2 +

Lω − 1

(Cω ) 2

R

https://dl.doubtnut.com/l/_lm0sngPGa1X6
https://dl.doubtnut.com/l/_wUiQwdp2X7L9


C. 

D. 

Answer: A

Watch Video Solution

R2 + (Lω − )
2

1
Cω

R

ω2R

√R2 + (Lω + )
2

1
Cω

11. The SI unit of inductance, the henry can be written as :

A. weber/ampere

B. volt-second/ampere

C. joule/

D. ohm-second

(ampere)2

https://dl.doubtnut.com/l/_wUiQwdp2X7L9
https://dl.doubtnut.com/l/_1DEaNZhiAbqB


Answer: B

Watch Video Solution

12. The energy stored in an inductor of self-inductance L

henry carrying a current of I ampere is

A. 1/2 I

B. 1/2L

C. L

D. I

Answer: B

Watch Video Solution

L2

I 2

I 2

L2

https://dl.doubtnut.com/l/_1DEaNZhiAbqB
https://dl.doubtnut.com/l/_iJ9d2XnHCPKx


13. In an inductor of inductance , a current of 

 is �owing. The energy stored in the inductor is

A. 5 J

B. 10 J

C. 100 J

D. 1000 J

Answer: A

Watch Video Solution

L = 100mH

I = 10A

14. In an L-C circuit

https://dl.doubtnut.com/l/_zcyBNCERH5TQ
https://dl.doubtnut.com/l/_Hk0GTavMq1yc


A. the energy stored in L as well as in C is magnetic

energy

B. the energy stored in L is magnetic but in C it is

electrical

C. the energy stored in L is electrical but in C it is

magnetic

D. the energy stores in L as well as C is electrical energy

Answer: B

Watch Video Solution

15. The equivalent quantity of mass in an inductor circuit is

https://dl.doubtnut.com/l/_Hk0GTavMq1yc
https://dl.doubtnut.com/l/_GFJBPXFwMkCE


Check point 7.4

A. charge

B. potential

C. inductance

D. current

Answer: C

Watch Video Solution

1. A choke coil has.

A. low inductance and low resistance

https://dl.doubtnut.com/l/_GFJBPXFwMkCE
https://dl.doubtnut.com/l/_z5SPA1tBCYtm


B. high inductance and high resistance

C. low inductance and high resistance

D. high inductance and low resistance

Answer: D

Watch Video Solution

2. What will increase in step-down transformer?

A. Voltage

B. Current

C. Power

D. Current density

https://dl.doubtnut.com/l/_z5SPA1tBCYtm
https://dl.doubtnut.com/l/_YODHe4Lylx2S


Answer: B

Watch Video Solution

3. A transformer works on the principle of

A. self-induction

B. electrical inertia

C. mutual induction

D. magnetic e�ect of the electrical current

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YODHe4Lylx2S
https://dl.doubtnut.com/l/_Cp2agraKGTNn
https://dl.doubtnut.com/l/_99C6Z8YjEOA6


4. Quantity that remains unchanged in a transformer is

A. voltage

B. Current

C. frequency

D. None of these

Answer: C

Watch Video Solution

5. The ratio of secondary to the primary turns in a

transformer is . If the power output be , then the

input power neglecting all loses must be equal to

3: 2 P

https://dl.doubtnut.com/l/_99C6Z8YjEOA6
https://dl.doubtnut.com/l/_crln1CfSYYkb


A. 0.70833333333333

B. 1.5 P

C. P

D. (2/5)P

Answer: C

Watch Video Solution

6. The transformation ratio in the step -up transformer is

A. 1

B. greater than one

C. less than one

https://dl.doubtnut.com/l/_crln1CfSYYkb
https://dl.doubtnut.com/l/_XmWYWnH5KKTE


D. the ratio greater or less than one depends on the

other factors

Answer: B

Watch Video Solution

7. In a transformer, the number of turns in primary and

secondary are  and  respectively. If current in

primary is , the current in the secondary is

A. 12A

B. 24 A

C. 48 A

D. 144 A

500 2000

48A

https://dl.doubtnut.com/l/_XmWYWnH5KKTE
https://dl.doubtnut.com/l/_zOJLktJ4bR8X


Answer: A

Watch Video Solution

8. The core used in a transformer and other

electromagnetic devices is laminated so that

A. ratio of voltage in the primary and secondary may be

increased

B. energy loss due to eddy currents may be minimised

C. the weight of the transformer may be reduced

D. residual magnetism in the core may be reduced

Answer: B

W h Vid S l i

https://dl.doubtnut.com/l/_zOJLktJ4bR8X
https://dl.doubtnut.com/l/_OVQ2VSGfQxDg


Watch Video Solution

9. which of ther following is constructed on the principle

of electromagnetic induction?

A. Galvanometer

B. Electric motor

C. Generator

D. Voltmeter

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_OVQ2VSGfQxDg
https://dl.doubtnut.com/l/_bDujum5fYX1R


Taking it together

10. when the speed of a dc motor increase the armature

current

A. increases

B. decreases does not change

C. increases and decreases continuosly

D. increases and decreases continuously

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xKwUpwpgkj1D


1. The resistance of a coil for DC is  . In case of AC, the

resistance will

A. remain 

B. decrease

C. increase

D. be zero

Answer: C

Watch Video Solution

5Ω

5Ω

2. In the non-resonant circuit, what will be the nature of

the circuit for frequencies heigher than the resonant

https://dl.doubtnut.com/l/_yiJ2N7vrK0JQ
https://dl.doubtnut.com/l/_LCIu8qwDWT4R


frequency?

A. Resistive

B. Capacitive

C. inductance

D. None of these

Answer: C

Watch Video Solution

3. A choke coil has.

A. high inductance and low resistance

B. low inductance and high resistance

https://dl.doubtnut.com/l/_LCIu8qwDWT4R
https://dl.doubtnut.com/l/_Mf2juj1f7lDo


C. high inductance and high resistance

D. low inductance and low resistance

Answer: A

Watch Video Solution

4. A circuits contains a capacitor and inductance each with

negligible resistance. The capacitor is initially charged and

the charging battery is disconnected. At subsequent time ,

the charge on the capacitor will

A. increase exponentially

B. decrease exponentially

C. decrease linearly

https://dl.doubtnut.com/l/_Mf2juj1f7lDo
https://dl.doubtnut.com/l/_gTQa3JunbmQu


D. remain constant

Answer: C

Watch Video Solution

5. A choke coil is preferred to a resistance for reducing

current in an ac circuit because .

A. choke coil is cheap

B. there is no wastage of power

C. choke is compact in size

D. choke is a good absorber of heat

Answer: B

https://dl.doubtnut.com/l/_gTQa3JunbmQu
https://dl.doubtnut.com/l/_fIwcIGGwgiSM


Watch Video Solution

6. The frequency for which a 5 F capacitor has a reactance

of is given by  

A.  MHz B.  MHz C.  D.1000 Hz

A.  MHz

B.  MHz

C. 

D. 1000 Hz

Answer: A

Watch Video Solution

μ

Ω
1

1000
100

π

1000

π
Hz

1

1000

100

π

1000

π

Hz
1

1000

https://dl.doubtnut.com/l/_fIwcIGGwgiSM
https://dl.doubtnut.com/l/_K0kkVbx3vl8B
https://dl.doubtnut.com/l/_t0Wdaw3dfiMC


7. What will be the approximate resistance o�ered by a

capacitor of 10 F and frequency 100Hz?

A.  B.  C.  D.None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

μ

160Ω 1600Ω 16Ω

160Ω

1600Ω

16Ω

8. Which of the following curves correctly represent the

variation of capacitve reactance ( ) with frequency (f) ?X
C

https://dl.doubtnut.com/l/_t0Wdaw3dfiMC
https://dl.doubtnut.com/l/_nYDnQGIWqSCY


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9. L, C and R represent the physical quantities, inductance,

capacitance and resistance respectively. The

https://dl.doubtnut.com/l/_nYDnQGIWqSCY
https://dl.doubtnut.com/l/_b4WPEt2CXBU9


combination(s) which have the dimensions of frequency

are

A. 1/RC

B. R/L

C. 1/

D. C/L

Answer: D

Watch Video Solution

√LC

10. An AC source is connected to a capacitor. The current

in the current is I. Now a dielectric slab is inserted into the

capacitor , then the new current is

https://dl.doubtnut.com/l/_b4WPEt2CXBU9
https://dl.doubtnut.com/l/_IEQPQ4fLSMYF


A. equal I

B. more than I

C. less than I

D. may be more than or less than I

Answer: B

Watch Video Solution

11. An alternating voltage is connected in series with a

resistance  and inductance  if the potential drop across

the resistance is  and across the inductance is ,

then the applied voltage is

A. 350 V

R L

200V 150V

https://dl.doubtnut.com/l/_IEQPQ4fLSMYF
https://dl.doubtnut.com/l/_sNzLOjGgZwyq


B. 250 V

C. 500 V

D. 300 V

Answer: B

Watch Video Solution

12. An L-R circuit has R = 10  and L = 2H . If 120 V , 60 Hz AC

voltage is applied, then current in the circuit will be

A. 0.32 A

B. 0.16 A

C. 0.45 A

Ω

https://dl.doubtnut.com/l/_sNzLOjGgZwyq
https://dl.doubtnut.com/l/_m7ljAETLfV8K


D. 0.80 A

Answer: B

Watch Video Solution

13. A complex current wave is given by

. Its average value over one time

period is given as

A. 10A

B. 5A

C.  A

D. 0

i = 5 + 5 sin 100ωtA

√50

https://dl.doubtnut.com/l/_m7ljAETLfV8K
https://dl.doubtnut.com/l/_U51SvPRakrWk


Answer: B

Watch Video Solution

14. If the rms current in a 50 Hz ac circuit is 5 A, the value

of the current  second after its value becomes zero

is

A. A

B. 5 A

C. 5/6 A

D. 5/  A

Answer: B

Watch Video Solution

1/300

5√2

√3

2

√2

https://dl.doubtnut.com/l/_U51SvPRakrWk
https://dl.doubtnut.com/l/_MLgzRPJOrd2T


Watch Video Solution

15. The peak value of an alternating emf E given by 

E =  cos t 

is 10 V and frequency is 50 Hz . At time t = (1/600) s, the

instantaneous value of emf is

A. 10 V

B. 5  V

C. 5 V

D. 1 V

Answer: B

Watch Video Solution

E
o

ω

√3

https://dl.doubtnut.com/l/_MLgzRPJOrd2T
https://dl.doubtnut.com/l/_efEpvBquCBQx
https://dl.doubtnut.com/l/_VrVX9IDeFY4h


16. Current and voltage in AC are I =  sin ( t + /4) and V

=  sin ( t - /4), Then

A.  > 

B. R = 0

C. Both are correct

D. Both are wrong

Answer: C

Watch Video Solution

I
o

ω π

V
o

ω π

X
L

X
C

17. A  ohm resistance,  coil and  capacitor are

joined in series. When a suitable frequency alternating

10 5mH 10μF

https://dl.doubtnut.com/l/_VrVX9IDeFY4h
https://dl.doubtnut.com/l/_WftrZDAfPN7Q


current source is joined to this combination, the circuit

resonates. If the resistance is halved, the resonance

frequency

A. is halved

B. is doubled

C. remains unchanged

D. in quadrupled

Answer: C

Watch Video Solution

18. The resonant frequency of a circuit is . If the

capacitance is made  times the initial values, then the

f

4

https://dl.doubtnut.com/l/_WftrZDAfPN7Q
https://dl.doubtnut.com/l/_7uRID5vZuOZA


resonant frequecy will become

A. f/2

B. 2f

C. f

D. f/4

Answer: A

Watch Video Solution

19. An alternating emf is applied across a parallel

combination of a resistance R, capacitance C and an

inductance L. If ,  and  are the currents through R,LI
R

I
L

I
C

https://dl.doubtnut.com/l/_7uRID5vZuOZA
https://dl.doubtnut.com/l/_LYsdEX2gn4Hb


and C respectively, the phase relationship among ,  and

 and source emf E, is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I
R

I
L

I
C

https://dl.doubtnut.com/l/_LYsdEX2gn4Hb


20. An AC supply gives 30  which passes  resistance.

The power dissipated in it is

A. 90  W

B. 90 W

C. 45  W

D. 45 W

Answer: B

Watch Video Solution

V
rms

10Ω

√2

√2

21. An alternating potential V = t is applied across a

circuit. As a result the current, 

V
o

sinω

https://dl.doubtnut.com/l/_mNktPRDV9QCI
https://dl.doubtnut.com/l/_A4ngFDB7bzVg


I =  �ows in it. The power consecutive in

the circuit per cycle is

A. zero

B. 0.5  and 

C. 0.707  and 

D. 1.414  and 

Answer: A

Watch Video Solution

I
o

sin(ωt − )
π

2

V0 I0

V0 I0

V0 I0

22. A direct current of 2 A and an alternating current

having a maximum value of 2 A �ow through two identical

https://dl.doubtnut.com/l/_A4ngFDB7bzVg
https://dl.doubtnut.com/l/_6qOsN5IoGykR


resistances. The ratio of heat produced in the two

resistances will be

A. 0.042361111111111

B. 0.043055555555556

C. 2

D. 0.16736111111111

Answer: C

Watch Video Solution

23. In a heating arrangement , an alternating current

having a peak value of 28 A is used . To produce the same

https://dl.doubtnut.com/l/_6qOsN5IoGykR
https://dl.doubtnut.com/l/_xIcbN9pzKLfY


heat energy , If the constant current is used, its magnitude

must be

A. about 1A

B. about 28 A

C. about 20 A

D. Cannot say

Answer: C

Watch Video Solution

24. A lamp consumes only  of peak power in an 

circuit. What is the phase di�erence between the applied

voltage and the circuit current

50 % a. c.

https://dl.doubtnut.com/l/_xIcbN9pzKLfY
https://dl.doubtnut.com/l/_dWfqD9LuBuT9


A. /6

B. /3

C. /4

D. /2

Answer: B

Watch Video Solution

π

π

π

π

25. 110  is applied across a series circuit having

resistance  and impedance  . The power consumed

is

A. 275 W

B. 366 W

V
rms

11Ω 22Ω

https://dl.doubtnut.com/l/_dWfqD9LuBuT9
https://dl.doubtnut.com/l/_xnrTvYHNX2Of


C. 550 W

D. 1100 W

Answer: A

Watch Video Solution

26. A 20volts  is applied to a circuit consisting of a

resistance and a coil with negligible resistance. If the

voltage across the resistance is , the voltage across

the coil is

A. 16 V

B. 10 V

C. 8 V

AC

12V

https://dl.doubtnut.com/l/_xnrTvYHNX2Of
https://dl.doubtnut.com/l/_9cmFYzKCP9yy


D. 6 V

Answer: A

Watch Video Solution

27. To reduce the resonant frequency in an  series

circuit with a generator

A. the generator frequency should be reduced

B. another capacitor should be added in parallel to the

�rst

C. the iron core of the inductor should be removed

D. dielectric in the capacitor should be removed

LCR

https://dl.doubtnut.com/l/_9cmFYzKCP9yy
https://dl.doubtnut.com/l/_5CNzHtzLvCtn


Answer: B

Watch Video Solution

28. The output current versus time curve of a recti�er is

shown in the �gure. The average value of output current

in this case is 

A. 0

B. 
IO
2

https://dl.doubtnut.com/l/_5CNzHtzLvCtn
https://dl.doubtnut.com/l/_DEG8EbVgakew


C. 

D. 

Answer: C

Watch Video Solution

2I0

π

I0

29. An alternating voltage is given by:

. Then the root mean square

value of voltage is given by:

A. 

B. 

C. 

e = e1 sinωt + e2 cos ωt

√e2
1 + e2

2

√e2e2

√e1e2

2

https://dl.doubtnut.com/l/_DEG8EbVgakew
https://dl.doubtnut.com/l/_F1AyPXepYFZT


D. 

Answer: D

Watch Video Solution

√e2
1 + e2

2

√2

30. Voltage and current in an ac circuit are given by 

 and 

A. voltage leads the current by 

B. current leads the voltage by 

C. current leads the voltage by 

D. voltage leads the current by 

Answer: C

V = 5 sin(100πt − )
π

6
I = 4 sin(100πt + )

π

6

30∘

30∘

60∘

60∘

https://dl.doubtnut.com/l/_F1AyPXepYFZT
https://dl.doubtnut.com/l/_7mNMHJJH8oOW


Watch Video Solution

31. An alternating voltage  is

connected to a  microfarad capacitor through an AC

ammeter. The reading of the ammeter shall be

A. 10 mA

B. 20 mA

C. 40 mA

D. 80 mA

Answer: B

Watch Video Solution

E = 200√2 sin(100t)

1

https://dl.doubtnut.com/l/_7mNMHJJH8oOW
https://dl.doubtnut.com/l/_q9gewhVUU04M
https://dl.doubtnut.com/l/_4yqcZW2uMhQH


32. A coil having an inductance of  henry is connected

in series with a resistance of . If 20 volt from a 200

cycle source are impressed across the combination, the

value of the phase angle between the voltage and the

current is :

A. 5/4.

B. 4/5.

C. 3/4.

D. 4/3.

Answer: D

Watch Video Solution

1/π

300Ω

https://dl.doubtnut.com/l/_4yqcZW2uMhQH


33. A condenser of capacity 20 F is �rst charged and then

discharged through a 10mH inductance. Neglecting the

resistance of the coil, the frequency of the resulting

vibrations will be

A. 356 cycles/s

B. 35.6 cycles/s

C.  cycles/s

D. 3.56 cycles/s

Answer: A

Watch Video Solution

μ

365 × 103

https://dl.doubtnut.com/l/_iV6UO8ho0xrf


34. An dielectric current has both DC and AC components .

DC component of 8 A and AC component is given as I =

omega`t. So (rms)(I) value of resultant current is

A. 8.05 A

B. 9.05 A

C. 11.58 A

D. 13.58 A

Answer: B

Watch Video Solution

6 sin

https://dl.doubtnut.com/l/_yH73Y6Ef1VXb


35. Which of the shown graphs may represent the

reactance of a series L-C combination?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_5b2BnFEubAWq


36. Two coils have a mutual inductance 0.005 H. The

alternating current changes in the �rst coil according to

equation I = sin t, where  = 10 A and  = 100  .

The maximum value of emf in the second coil 

is (in volt)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I
o

ω I
o

ω π rads− 1

2π

5π

π

4π

https://dl.doubtnut.com/l/_5b2BnFEubAWq
https://dl.doubtnut.com/l/_C24CpcvHTHa2


37. Two identical heaters rated  are paced in

series with each other across  line , then the

combined power is

A. 2000 W

B. 1000 W

C. 500 W

D. 250 W

Answer: C

Watch Video Solution

220V , 1000W

220V

https://dl.doubtnut.com/l/_epfrI5i7BOCV


38. In an -circuit, the inductive reactance is equal to the

resistance  of the circuit. An e.m.f 

applied to the circuit. The power consumed in the circuit is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

LR

R E = E0 cos(ωt)

E2
0

√2R
E2

0

4R

E2
0

2R

E2
0

8R

https://dl.doubtnut.com/l/_pcvte0aGDEhB


39. A choke coil and capacitor are connected in series and

the current through the combination is maximum for AC

of frequency n. If they are connected in parallel, at what

frequency is the current through the combination

minimum?

A. n

B. n/2

C. 2n

D. None of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_TEhcM8Fxceat
https://dl.doubtnut.com/l/_rkutjy8lcsMl


40. In a transformer , the coe�cient of mutual inductance

between the primary and the secondary coil is  henry.

When the current changes by  ampere//second in the

primary, the induced e.m.f. in the secondary will be

A. 5V

B. 1 V

C. 25 V

D. 10 V

Answer: B

Watch Video Solution

0.2

5

https://dl.doubtnut.com/l/_rkutjy8lcsMl


41. In a transformer, number of turns in the primary coil

are 140 and that in the secondry coil are 280. If current i

primary ciol is 4A, then that in the secondary coil is

A. 4A

B. 2A

C. 6A

D. 10A

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hquZz025EH1z


42. A circuit contains resistance  and an inductance  in

series. An alternating voltage  is applied

across it. The currents in  and  respectively will be 

.

A. 

B. 

C. 

D. none of the above

R L

V = V0 sinωt

R L

IR = IO cos ωt, IL = I0 cos ωt

IR = − I0 sinωt, IL cos ωt

IR = I0 sinωt, IL = − I0 cos ωt

https://dl.doubtnut.com/l/_ZVMxzIEmVTND


Answer: D

Watch Video Solution

43. A transfomer has 500 primary tunrs and 10 secondary

turns. If the secondary has a resistive load respectively, are

A. 

B.  A, 0.16 A

C. 

D. A

Answer: B

Watch Video Solution

0.16A, 3.2 × 10− 3A

3.2 × 10− 3

0.16A, 0.16A

3.2 × 10− 3A, 3.2 × 10− 3

https://dl.doubtnut.com/l/_ZVMxzIEmVTND
https://dl.doubtnut.com/l/_m4h5qJsaNuSY


44. A  source of  is connected across  and 

 as shown in �gureure.  

  

The voltage across  is . The voltage across  is

A. 8 V

B. 16 V

C. 10 V

D. not possible to determine unless value of R and C

are given

50HzAC 20V R

C

R 12V C

https://dl.doubtnut.com/l/_58t0el5XLASD


Answer: B

Watch Video Solution

45. In an circuit, V and I are given by 

and . The power dissipated in

the circuit is

A. 106 W

B. 150W

C. 5625 W

D. zero

Answer: C

Watch Video Solution

V = 150 sin(150t)V

I = 150 sin(150t + )A
π

3

https://dl.doubtnut.com/l/_58t0el5XLASD
https://dl.doubtnut.com/l/_p7EI4Cacqp9U


Watch Video Solution

46. In the series LCR circuit shown the impedance is 

A. 

B. 

C. 

D. 

Answer: D

200Ω

100Ω

300Ω

500Ω

https://dl.doubtnut.com/l/_p7EI4Cacqp9U
https://dl.doubtnut.com/l/_sQsR4Xv9WR5E


Watch Video Solution

47. An alternating current  in an inductance coil varies

with time  according to the graph as shown: Which one

of the following graph gives the variation of voltage with

time? 

I

t

https://dl.doubtnut.com/l/_sQsR4Xv9WR5E
https://dl.doubtnut.com/l/_euLA1bWPlIYW


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_euLA1bWPlIYW


48. A resistor and a capacitor are connected in series with

an a.c. source. If the potential drop across the capacitor is

5 V and that across resistor is 12 V, applied voltage is

A. 13V

B. 17 V

C. 5 V

D. 12 V

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IqmfI1MCMS4i


49. When a voltage measuring device is connected to a.c.

mains the meter shows the steady input voltage of .

This means

A. input voltage cannot be AC voltage, but a DC voltage

B. maximum input voltage is 220 V

C. the meter reads not v but  and is calibrated

to read 

D. the pointer of the meter is stuck by some

mechanical defect.

Answer: C

Watch Video Solution

220V

< v2 >

√ < v2 >

https://dl.doubtnut.com/l/_IHtXaPw9RGI5
https://dl.doubtnut.com/l/_TToITRmR5JEV


50. The r.m.s. voltage of the wave form shown is 

A. 10 V

B. 7 V

C. 6.37 V

D. none of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_TToITRmR5JEV


Watch Video Solution

51. Using an ac voltmeter, the potential di�erence in the

electrical line in a house is read to be 234 V. If the line

freqency is known to be 50 cycles per second, the equation

for the line voltage is

A. 165 sin 

B. 234 sin 

C. 331 sin 

D. 440 sin 

Answer: C

Watch Video Solution

(200πt)

(100πt)

(100πt)

(200πt)

https://dl.doubtnut.com/l/_TToITRmR5JEV
https://dl.doubtnut.com/l/_eYINmKwHL2xj
https://dl.doubtnut.com/l/_akpVHaAxZYCI


52. The output of a step-down transformer is measured to

be  when connected to a 12 watt light bulb. The value

of the peak current is

A. 

B. 

C. 2A

D. 

Answer: A

Watch Video Solution

24V

A
1

√2

√2A

2√2A

https://dl.doubtnut.com/l/_akpVHaAxZYCI


53. The rms value of an ac of 50Hz is 10A. The time taken by

an alternating current in reaching from zero to maximum

value and the peak value will be

A.  and A

B. 

C.  and 

D.  and 14.14 A

Answer: D

Watch Video Solution

2 × 10− 2s 14.14

1 × 10− 2s and 7.07A

5 × 10− 3s 7.07A

5 × 10− 3s

https://dl.doubtnut.com/l/_JR7EF4aM9Re0


54. A constant voltage at di�erent frequencies is applied

across a capacitance. C as shown in the �gure. Which of

the following graphs correctly depicts the varitaion of

current with frequency? 

A. 

B. 

https://dl.doubtnut.com/l/_xMec4pAnRxxD


C. 

D. 

Answer: B

Watch Video Solution

55. The voltage across a pure inductor is represented by

the following diagram. Which one of the following

https://dl.doubtnut.com/l/_xMec4pAnRxxD
https://dl.doubtnut.com/l/_q2kRNHEozoDu


diagrams will represent the current 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_q2kRNHEozoDu


Answer: D

Watch Video Solution

56. An inductance of 1 mH a condenser of  and a

resistance of  are connected in series. The reactances

of inductor and condensers are same. The reactance of

either of them will be

A. 

B. 

C. 

D. 

Answer: D

10μF

50Ω

100Ω

30Ω

3.2Ω

10Ω

https://dl.doubtnut.com/l/_q2kRNHEozoDu
https://dl.doubtnut.com/l/_PPEPc0Q2aDSD


Watch Video Solution

57. An  source of variable frequency  is connected to

an  series circuit. Which one of the graphs in �gure

represents the variation of current of current  in the

circuit with frequecy ?

A. 

B. 

C. 

AC f

LCR

I

f

https://dl.doubtnut.com/l/_PPEPc0Q2aDSD
https://dl.doubtnut.com/l/_NN7lVM2yuLMZ


D. 

Answer: C

Watch Video Solution

58. The armature of a  motor has  resistance. It

draws a current of  when run by  supply The

value of back emf induced in it will be

A. 150 V

B. 170 V

C. 180 V

D. 190V

DC 20Ω

1.5A 200VDC

https://dl.doubtnut.com/l/_NN7lVM2yuLMZ
https://dl.doubtnut.com/l/_xzh5emSWbvdt


Answer: B

Watch Video Solution

59. A group of electric lamps having a total power rating

of  watt is supplied by an  voltage 

. Then the r.m.s value of the

circuit current is

A. 0.41666666666667

B. A

C. 20 A

D. A

Answer: B

1000 AC

E = 200 sin(310t + 60∘ )

5√2

10√2

https://dl.doubtnut.com/l/_xzh5emSWbvdt
https://dl.doubtnut.com/l/_dnyJaG7qlI66


Watch Video Solution

60. An alternating voltage V=140 sin 50 t is applied to a

resistor of resistance 10 . This voltage produces 

heat in the resistor in time . To produce the same

heat in the same time, rquired DC current is

A. 

B. A

C. 0.20833333333333

D. None of these

Watch Video Solution

Ω △ H

△ t

5

√2

10

√2

https://dl.doubtnut.com/l/_dnyJaG7qlI66
https://dl.doubtnut.com/l/_N6SyVD08guJ7
https://dl.doubtnut.com/l/_5QpI4XLiydWT


61. An alternating voltage V=140 sin 50 t is applied to a

resistor of resistance 10 . This voltage produces 

heat in the resistor in time . To produce the same

heat in the same time, rquired DC current is

A. 14 A

B. About 20 A

C. about 10 A

D. None of these

Answer: C

Watch Video Solution

Ω △ H

△ t

https://dl.doubtnut.com/l/_5QpI4XLiydWT


62. In a certain circuit current changes with time according

to  RMS value of current between t=2s to t=4s will

be

A. 3A

B. A

C. 

D. A

Answer: C

Watch Video Solution

i = 2√t

3√3

2√3

√3

https://dl.doubtnut.com/l/_d9qu3g6kC3C2


63. The power factor of an R-L circuit is 1/  if the

frequency of AC is doubled , what will be the power

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

1

√3

1

√5

1

√7
1

√11

64. When a DC voltage of 200 V is applied to a coil of self

inductance (2/ / )H a current of 1A �ows through it .√3 π

https://dl.doubtnut.com/l/_CPy2lLNhqgkg
https://dl.doubtnut.com/l/_M3F2YHazC0MH


But by replacing DC source with AC source of 200 V , the

current in the coil is reduced to 0.5A . Then the frequency

of AC supply is

A. 30 Hz

B. 60 Hz

C. 75 Hz

D. 50 Hz

Answer: D

Watch Video Solution

65. One  bulb is to be connected to  line.

The required inductance coil has self-inductance of value

10V , 60W 100V

https://dl.doubtnut.com/l/_M3F2YHazC0MH
https://dl.doubtnut.com/l/_0cqKD9jHqpGk


A. 0.052 H

B. 2.42 H

C. 16.2 H

D. 16.2 mH

Answer: A

Watch Video Solution

(f = 50Hz)

https://dl.doubtnut.com/l/_0cqKD9jHqpGk


66. The reading of ammeter in the circuit shown will be 

A. 2A

B. 2.4A

C. Zero

D. 1.7A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0OsYXWpCmq0E


67. In series LCR circuit voltage drop across resistance is

8V, across inductor is 6V and across capacitor is 12V. Then

A. voltage of the source will be leading in the circuit

B. voltage drop across each element will be less than

the applied voltage

C. Power factor of the circuit will be 

D. None of the above

Answer: D

Watch Video Solution

3/4

https://dl.doubtnut.com/l/_mlqv67D3RMIs


68. In a series L-C-R circuit shown in the �gure , what is the

resonance frequency and the current at the resonating

frequency?

Watch Video Solution

69. For the series  circuit shown in the �gure, what is

the resonance frequency and the amplitude of the current

at the resonating frequency 

A. 2500  and sqrt 2A

LCR

rads−1 5

https://dl.doubtnut.com/l/_aBk9fwqubfsP
https://dl.doubtnut.com/l/_4kWvTXwQdbpo


B. 2500  and 5 A

C. 2500  and A

D. 25  and 5 A

Answer: B

Watch Video Solution

rads−1

rads−1 5

√2

rads−1 √2

70. The �gure shows variation of R,  and  with

frequency f in a series L, C , R circuit . Then , for what

X
L

X
C

https://dl.doubtnut.com/l/_4kWvTXwQdbpo
https://dl.doubtnut.com/l/_f52BlalCZt8y


frequency point, the circuit is inductive? 

A. A

B. B

C. C

D. All points

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_f52BlalCZt8y


71. In the given �gure , a series L-C-R circuit is connected to

a variable frequency source of 230 V . The impedance and

amplitude of the current at the resonating frequency will

be 

A.  and 4.2 A

B.  and 6.9 A

C.  and 5.8 A

D.  and 5.75 A

20Ω

30Ω

25Ω

40Ω

https://dl.doubtnut.com/l/_VH0mweGjFzJw


Answer: D

Watch Video Solution

72. In �gure which voltmeter reads zero when  is equal to

the resonant frequency of series  circuit  

 .

ω

LCR

https://dl.doubtnut.com/l/_VH0mweGjFzJw
https://dl.doubtnut.com/l/_YNyQJev9uL1r


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

V
1

V
2

V
3

73. An R-L-C circuit containing a  resistor , a 230 mH

inductor, and a 8.8 F capacitor is driven by an AC voltage

source that has an amplitude of 150 V and frequency f = 80

Hz . How much average power is dissipated by this circuit?

A. 78.6 W

52Ω

μ

https://dl.doubtnut.com/l/_YNyQJev9uL1r
https://dl.doubtnut.com/l/_bdameCnRLhdH


B. Zero

C. 19.6 W

D. 24.8 W

Answer: A

Watch Video Solution

74. The natural frequency of the circuit shown in the �gure

is 

https://dl.doubtnut.com/l/_bdameCnRLhdH
https://dl.doubtnut.com/l/_xfENtAY3Y8sc


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

π√LC
1

2

π√2LC
1

2

π√LC
2

2

75. In the circuit shown , what is the energy stored in the

coil at steady state? 

https://dl.doubtnut.com/l/_xfENtAY3Y8sc
https://dl.doubtnut.com/l/_Nc1ln9J4v9wk


A. 21.3 J

B. 42.6 J

C. Zero

D. 213 J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Nc1ln9J4v9wk
https://dl.doubtnut.com/l/_H6rXllSnHQyT


76. A loss-free transformer having 100 turns in primary is

used to transmit 10 KW of power . The input voltage is 200

V and power is transmitted at 5 KV. The current in the

primary and secondary of the transformer are

A. 2 A and 50 A

B. 50 A and 2 A

C. 25 A and 4 A

D. 12.5 A and 8 A

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_H6rXllSnHQyT


77. For series L-C-R circuit shown in the �gure, the readings

of  and  are same and each equal to 100 V .Then 

A. the reading  is 200 V

B. the reading of  is 0

C. the circuit is in resonant mode and resonant

frequency is 50 Hz

D. the inductive and capacitive reactance are equal

Answer: A::C::D

V
2

V
3

V
1

V
1

https://dl.doubtnut.com/l/_yQOaO5qIMsZb


Watch Video Solution

78. In the given �gure, which voltmeter will read zero

voltage at resonant frequency? 

A. 

B. 

C. 

V
1

V
2

V
3

https://dl.doubtnut.com/l/_yQOaO5qIMsZb
https://dl.doubtnut.com/l/_mWq0KzCVyBaq


D. 

Answer: D

Watch Video Solution

V
4

79. A signal generator supplies a sine wave of 

to the circuit shown in the �gureure. Then, choose the

wrong statement. 

.

200V , 5kHz

https://dl.doubtnut.com/l/_mWq0KzCVyBaq
https://dl.doubtnut.com/l/_tc33bK6LYyLs


A. The current in the resistive branch is 0.2 A

B. The current in the capacitive branch is 0.126 A

C. Total line current is  0.283 A

D. Current in both the branches is same

Answer: A::C::D

Watch Video Solution

≈

80. An AC source is 120 V-60 Hz. The value of voltage after

1/720 s from start will be

A. 20.2 V

B. 42.4 V

https://dl.doubtnut.com/l/_tc33bK6LYyLs
https://dl.doubtnut.com/l/_8wbz74Mpxz7B


C. 84.8 V

D. 106.8 V

Answer: C

Watch Video Solution

81. A pure resistive circuit element X when connected to an

ac supply of peak voltage 400 V gives a peak current of 5 A

which is in phase with the voltage. A second circuit

element Y, when connected to the same ac supply also

gives the same value of peak current but the current lags

behind by . If the series combination of X and Y is

connected to the same suply, what will be the rms value of

current?

90∘

https://dl.doubtnut.com/l/_8wbz74Mpxz7B
https://dl.doubtnut.com/l/_EKZjhKqmTkBR


A.  A

B.  A

C. 5/2 A

D. 5A

Answer: C

Watch Video Solution

10

√2

5

√2

82. A coil a capacitor and an  source of rms voltage 

 are connected in series. By varying the frequency of

the source, a maximum rms current of 6 A is observed. If

coil is connected is at DC batteryof emf 12 volt and

AC

24V

https://dl.doubtnut.com/l/_EKZjhKqmTkBR
https://dl.doubtnut.com/l/_BACbcDlOTsYE


internal resistance , then current through it in steady

state is

A. 2.4 A

B. 1.8 A

C. 1.5 A

D. 1.2 A

Answer: C

Watch Video Solution

4Ω

https://dl.doubtnut.com/l/_BACbcDlOTsYE


83. In the L-C-R circuit as shown in �gure, 

A. Current will lead the voltage

B. Rms value of current is 20 A

C. Power factor of the circuit is 

D. Voltage drop across resistance is 200 V

Answer: A::B::C::D

Watch Video Solution

1

√2

https://dl.doubtnut.com/l/_PvH5OFIyX79a


84. In the circuit shown below, what will be the reading of

the voltmeter and ammeter? 

A. 200 V , 1 A

B. 800 V and 2 A

C. 220 V , 2 A

D. 220 V , 2.2 A

https://dl.doubtnut.com/l/_PvH5OFIyX79a
https://dl.doubtnut.com/l/_9cKmfBgA8yPJ


Answer: D

Watch Video Solution

85. In the circuit shown in �gure neglecting source

resistance the voltmeter and ammeter reading will

respectively, will be 

A. 0 V , 3 A

B. 150 V , 3 A

https://dl.doubtnut.com/l/_9cKmfBgA8yPJ
https://dl.doubtnut.com/l/_vBKeHuj3qkVp


C. 150 V, 6 A

D. 0 V, 8 A

Answer: D

Watch Video Solution

86. The following series L-C-R circuit , when driven by an

emf source of angular frequency 70 kilo-radians per

second , the circuit e�ectively behaves like 

https://dl.doubtnut.com/l/_vBKeHuj3qkVp
https://dl.doubtnut.com/l/_wbb5KrQXIacw


A. purely resistive circuit

B. series R-L circuit

C. series R-C circuit

D. series L-C circuit with R = 0

Answer: B

Watch Video Solution

87. In the circuit shown in the �gure , the alternating

currents through inductor and capacitor are 1.2 and 1.0 A

https://dl.doubtnut.com/l/_wbb5KrQXIacw
https://dl.doubtnut.com/l/_kKls61V26plA


respectively . The current drawn from the generator is 

A. 0.4 A

B. 0.2 A

C. 1.0 A

D. 1.2 A

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kKls61V26plA


88. In the adjoining  circuit the voltmeter whose

reading will be zero at resonance is 

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

AC

V1

V2

V3

V4

https://dl.doubtnut.com/l/_DZ4bZcnHbq8X


Watch Video Solution

89. An alternating current generator has an internal

resistance  and an internal reactance . It is used to

supply power to a passive load consisting of a resistance

 and a reactance . For maximum power to be

delivered from the generator to the load, the value of 

is equal to

A. zero

B. 

C. 

D. 

Answer: C

Rg Xg

Rg XL

XL

X
g

R
g

https://dl.doubtnut.com/l/_DZ4bZcnHbq8X
https://dl.doubtnut.com/l/_vVU66GKge8qn


Watch Video Solution

90. Which of the following combinations should be

selected for better turning of an LCR circuit used for

communication ?

A. R = 20  , L = 1.5h, C = F

B. R =  , L = 2.5 H , C = F

C. R =  , L = 3.5 H , C = F

D. R = , L = 3.5 H, C = F

Answer: C

Watch Video Solution

Ω 35μ

25Ω 45μ

15Ω 30μ

25Ω 45μ

https://dl.doubtnut.com/l/_vVU66GKge8qn
https://dl.doubtnut.com/l/_EFLL0AU5PA6d
https://dl.doubtnut.com/l/_qebnQ81GrkKL


91. For the circuit as shown in the �gure the current

through the inductor is 1.6 A, while the current through

the condenser is 0.4 A . Then, the current drawn from the

source is 

A. I = 2 A

B. I = 1.65 A

C. I = 1.2 A

D. I = 2.0 A

√2

https://dl.doubtnut.com/l/_qebnQ81GrkKL


Answer: C

Watch Video Solution

92. In the circuit shown in �gure , the supply has a

constant rms value V but variable frequency f. The

frequency at which the voltage drop across R is maximum

is 

A. 100 Hz

B. 500 Hz

https://dl.doubtnut.com/l/_qebnQ81GrkKL
https://dl.doubtnut.com/l/_xUnFPGvFFXh8


C. 300 Hz

D. None of these

Answer: B

Watch Video Solution

93. When an AC voltage, of variable frequency is applied to

series L-C-R circuit , the current in the circuit is the same at

4 kHz and 9 kHz. The current in the circuit is maximum at

A. 5 kHz

B. 6.5 kHz

C. 4.2 kHz

D. 6 kHz

https://dl.doubtnut.com/l/_xUnFPGvFFXh8
https://dl.doubtnut.com/l/_QJCO8orYnQ0w


Answer: D

Watch Video Solution

94. In the given AC circuit 

A. current  and V are is same value

B. current  leads  by 

C. current I leads  by  lt 

I
2

I
2

I
1

90∘

I
2

θ 90∘

https://dl.doubtnut.com/l/_QJCO8orYnQ0w
https://dl.doubtnut.com/l/_dHscJbcFVCNg


D. current I leads  by  lt 

Answer: A

Watch Video Solution

I
1

θ 90∘

95. An ideal resistance R, ideal inductance L , ideal

capacitance C and AC voltmeters  ,  ,  and  are

connected to an AC source as shown . At resonance 

A. Reading in  = reading in 

V
1

V
2

V
3

V
4

V
3

V
1

https://dl.doubtnut.com/l/_dHscJbcFVCNg
https://dl.doubtnut.com/l/_nvrTuxxfWoMb


B. Reading in  = reading in 

C. Reading in  = reading in 

D. Reading in  = reading in 

Answer: D

Watch Video Solution

V
1

V
2

V
2

V
4

V
2

V
3

96. An AC voltage source of variable angular frequency 

and �xed amplitude  is connected in series with a

capacitance C and an electric bulb of resistance R

(inductance zero). When  is increased

A. The bulb glows dimmer

B. The bulb glows brighter

(ω)

V0

(ω)

https://dl.doubtnut.com/l/_nvrTuxxfWoMb
https://dl.doubtnut.com/l/_GlJb6MSM3eV1


C. Total impedance of the circuit is unchanged

D. Total impedance of the circuit increases

Answer: B

Watch Video Solution

97. The reading of ammeter and voltmeter in the following

circuit are respectively 

A. 2 A , 200 V

https://dl.doubtnut.com/l/_GlJb6MSM3eV1
https://dl.doubtnut.com/l/_kIDgYywMbo9R


B. 1.5 A , 100 V

C. 2.7 A, 220 V

D. 22 A, 220 V

Answer: a

Watch Video Solution

98. In the circuit below, the  source the voltage 

 volts with . The

AC

V = 20 cos(ωt) ω = 2000rad/sec

https://dl.doubtnut.com/l/_kIDgYywMbo9R
https://dl.doubtnut.com/l/_jUOrlscS6JYA


amplitude of the current will be nearest to 

A. 

B. 3.3 A

C. 2  A

D.  A

Answer: A

Watch Video Solution

2.0A

√5

√5

https://dl.doubtnut.com/l/_jUOrlscS6JYA
https://dl.doubtnut.com/l/_H59JxzZlOqGV


99. In a series L-C-R circuit the voltage across resistance ,

capacitance and inductance is 10 V each. If the capacitance

is short circuited, the voltage across the inductance will be

A. 10/  V

B. 10 V

C. 20  V

D. 20 V

Answer: A

Watch Video Solution

√2

√2

100. In the circuit shown, rms circuit is 11 A . The potential

di�erence across the inductor is 

https://dl.doubtnut.com/l/_H59JxzZlOqGV
https://dl.doubtnut.com/l/_zCU5ao0cbnWK


A. 220 V

B. 0 V

C. 300 V

D. 200 V

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zCU5ao0cbnWK


101. A inductor of reactance  and a resistor of  are

connected in series to the terminals of a 6 V (rms) a.c.

source. The power dissipated in the circuit is

A. 8 W

B. 12 W

C. 14.4 W

D. 18 W

Answer: C

Watch Video Solution

1Ω 2Ω

https://dl.doubtnut.com/l/_nbT2JhGhLzof


102. An AC circuit consists of a resistance and a choke coil

in series . The resistance is of 220  and choke coils is of

0.7 H . The power abosorbed from 220 V and 50 Hz , source

connected with the circuit , is

A. 55 W

B. 110 W

C. 220 W

D. 440 W

Answer: B

Watch Video Solution

Ω

https://dl.doubtnut.com/l/_Jchuc7EwCbzW


103. In the series L-C-R circuit , the voltmeter and ammeter

readings are respectively 

A. V = 200 V , I = 4 A

B. V = 150 , I = 2 A

C. V = 100 , I = 5 A

D. V = 100 V, I = 2 A

https://dl.doubtnut.com/l/_rlLABXhVp4Dl


Answer: D

Watch Video Solution

104. Current in resistance is 1 A , then 

A.  = 5 V

B. impedance of network is 

V
s

5Ω

https://dl.doubtnut.com/l/_rlLABXhVp4Dl
https://dl.doubtnut.com/l/_qyf9bnjVwZhB


C. power factor of given circuit is (0.6) lagging (current

is lagging )

D. All the above

Answer: D

Watch Video Solution

105. Which of the following statements is correct

regarding the AC circuit shown in the adjacent �gure? 

https://dl.doubtnut.com/l/_qyf9bnjVwZhB
https://dl.doubtnut.com/l/_fegtnufrFG5V


A. The rms value of current through the circuit is  =

5  A

B. The phase di�erence between source emf and

current is  =  (1/3)

C. Avereage power dissipated in the circuit is 500 W

D. None of the above

Answer: D

i
rms

√2

cos − 1

https://dl.doubtnut.com/l/_fegtnufrFG5V


Watch Video Solution

106. An  series circuit with  resistance is

connected to an  source of  and angular

frequency . 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 . Calculate the power dissipated in the 

 circuit

A. 50 W

B. 100 W

C. 200 W

D. 400 W

L − C − R 100Ω

AC 200V

300rad/s

60∘

60∘

L − C − R

https://dl.doubtnut.com/l/_fegtnufrFG5V
https://dl.doubtnut.com/l/_GDoVnWNgcbsa


Answer: D

Watch Video Solution

107. A virtual current of  and  �ows in an 

circuit contaning a coil. The power consumed in the coil is

.If the virtual voltage across the coil is 100v then its

inductance will be

A. 1/3

B. 1/  H

C. 1/  H

D. 1/  H

Answer: B

4A 50Hz AC

240W

π

5π

7π

9π

https://dl.doubtnut.com/l/_GDoVnWNgcbsa
https://dl.doubtnut.com/l/_qs2BZcVqjiwv


Watch Video Solution

108. An inductance L , a capacitor of F and a resistor of

 are connected in series with an AC source of

frequency 50 Hz . If the current is in phase with the

voltage, then the inductance of the inductor is

A. 2.00 H

B. 0.51 H

C. 1.5 H

D. 0.99 H

Answer: B

Watch Video Solution

20μ

10Ω

https://dl.doubtnut.com/l/_qs2BZcVqjiwv
https://dl.doubtnut.com/l/_p5rLxc7qfHi3


109. An LCR series circuit consists of a resistance of a 

a capacitance of reactance  and an inductor coil The

circuit is found to resonate when put across a 

Hz supply The inductance of the coil is  .

A. 0.1 H

B. 0.01 H

C. 0.2 H

D. 0.02 H

Answer: A

Watch Video Solution

10Ω

60Ω

300V , 100

(takenπ = 3)

https://dl.doubtnut.com/l/_p5rLxc7qfHi3
https://dl.doubtnut.com/l/_kjXq6pYWY4Tt


110. A capacitor of capacitance  is charged to a

potential of , it is connected in parallel to an inductor

of inductance . The maximum current that will �ow

in the circuit has the value

A.  mA

B. 1A.

C. 1 mA

D. 1000 mA

Answer: A

Watch Video Solution

1μF

1V

10− 3H

√1000

https://dl.doubtnut.com/l/_9z3HStJmljnv


111. An inductor L and a capacitor C are connected in the

circuit as shown in the �gure. The frequency of the power

supply is equal to the resonant frequency of the circuit.

Which ammeter will read zero ampere 

A. 

B. 

C. 

D. None of these

A
1

A
2

A
3

https://dl.doubtnut.com/l/_suID2ZLqCok1


Answer: C

Watch Video Solution

112. In the series L-C-R circuit , the voltmeter and ammeter

readings are 

A. V = 100 V, I = 2 A

B. V = 100 V , I = 5 A

https://dl.doubtnut.com/l/_suID2ZLqCok1
https://dl.doubtnut.com/l/_04MYEfyShyT7


C. V = 1000 V, I = 2 A

D. V = 300 V , I = 1 A

Answer: A

Watch Video Solution

113. Which of the following options is correct with respect

to the circuit diagram given below? 

https://dl.doubtnut.com/l/_04MYEfyShyT7
https://dl.doubtnut.com/l/_ova4vWu8itu9


A. R =  , C = 0.5 F

B. R = 500  , C = F

C. R = 500  , C = 1 F

D. R = 400  , C = 0.1 F

Answer: B

Watch Video Solution

400Ω μ

Ω 1μ

Ω μ

Ω μ

114. When  DC is applied across a solenoid, a current

of  �ows in it. When  AC is applied across the

same coil. The current drops to . If the frequency of

the ac source is , the impedance and inductance of

the solenoid are

100V

1.0A 100V

0.5A

50Hz

https://dl.doubtnut.com/l/_ova4vWu8itu9
https://dl.doubtnut.com/l/_DEEbJNlCNeJ9


A.  and 0.55 H

B.  and 0.86 H

C.  and 1.0 H

D. 1100  and 0.93 H

Answer: A

Watch Video Solution

200Ω

100Ω

200Ω

Ω

115. An ideal choke takes a current of 10 A when connected

to an ac supply of 125 V and 50 Hz. A pure resistor under

the same conditions takes a current of 12.5 A. If the two

are connected to an ac supply of 100 V and 40 Hz, then the

https://dl.doubtnut.com/l/_DEEbJNlCNeJ9
https://dl.doubtnut.com/l/_uso28EzckkYr


current in series combination of above resistor and

inductor is

A. 10/ A.

B. 5A.

C. 5  A

D. 10  A

Answer: C

Watch Video Solution

√2

√2

√2

116. An AC source is connected with a resistance ( R) and

an unchanged capacitance C, in series. The potential

di�erence across the resistor is in phase with the initial

https://dl.doubtnut.com/l/_uso28EzckkYr
https://dl.doubtnut.com/l/_f5ZdR51vUQ1t


potential di�erence across the capacitor for the �rst time

at the instant (assume that at t =0 , emf is zero)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

Ω

2
π

Ω

Ω
π

2

3 Ω
π

2

117. Current through an AC series L-C-R circuit is 2 A if

operated at resonance frequency , and 1 A if operated at

50% less than resonant frequency . The current (in A) if

https://dl.doubtnut.com/l/_f5ZdR51vUQ1t
https://dl.doubtnut.com/l/_Gcy0uvTH36vp


the frequency is 100% more than the resonant frequency ,

is

A.  B.1 C.  D.Data insu�cient

A. 

B. 1

C. 

D. Data insu�cient

Answer: B

Watch Video Solution

√2 √3

√2

√3

118. For an AC circuit containing only, the applied AC

voltage waveform is shown in �gure.

https://dl.doubtnut.com/l/_Gcy0uvTH36vp
https://dl.doubtnut.com/l/_E3BPQRaILrlb


For this situation , mark the correct stament(s). 

A. As V increases from a to b, the charging of capacitor

rakes place

B. As V increases from a to b ,the current is circuit

decreases from maximum to zero value

C. As V decreases from b to c, the capacitor discharges

D. As V decreases from b to c charging of capacitor

takes plaece

Answer: A::B::C::D

https://dl.doubtnut.com/l/_E3BPQRaILrlb


Watch Video Solution

119. An Ac voltage  is applied to the circuit,

the phase di�erence between current and voltage is found

to be , then 

.

A. R = 100 , C= F

B. R = 1k  , C = F

C. R = 10k  , L = `H

V = V0 sin 100t

π

4

Ω μ

Ω 1μ

Ω

https://dl.doubtnut.com/l/_E3BPQRaILrlb
https://dl.doubtnut.com/l/_y1xhtSTqif9H


D. R = 1 k  , L = 10H.

Answer: B

Watch Video Solution

Ω

120. In the given AC circuit, when switch S is at position 1,

the source emf leads current by . Now, if the switch is at

position 2, then 

π

6

https://dl.doubtnut.com/l/_y1xhtSTqif9H
https://dl.doubtnut.com/l/_sRmIdf0oabyd


A. current leads the source emf by 

B. current leads source emf by 

C. source emf leads current by 

D. source emf leads current by 

Answer: A

Watch Video Solution

π

4

π

3

π

4

π

3

121. An ac ammeter is used to measure currnet in a circuit.

When a given direct current passes through the circuit.

The ac ammeter reads 3 A. When another alternating

current passes through the circuit, the ac ammeter reads

https://dl.doubtnut.com/l/_sRmIdf0oabyd
https://dl.doubtnut.com/l/_k4lGAMMJRWXl


4A. Then �nd the reading of this ammeter (inA), if dc and

ac �ow through the circuit simultaneously.

A. 3A

B. 4A.

C.  A

D. 5A

Answer: D

Watch Video Solution

7

122. An LC circuit contains a 20 mH inductor and a 

capacitor with an initial charge of 10 mC. The resistance of

the circuit is negligible. Let the instant at which the circuit

50μF

https://dl.doubtnut.com/l/_k4lGAMMJRWXl
https://dl.doubtnut.com/l/_a0Hy5NC3DG5C


which is closed be t=0. At what time the energy stored is

completely magnetic ?

A. 3A

B. t=0

C. 

D. 

Watch Video Solution

t = 1.54ms

t = 3.14ms

123. The diagram shows a capacitor  and a resistor 

connected in series to an  source.  and  are

voltmeters and  is ammeter 

C R

AC V1 V2

A

https://dl.doubtnut.com/l/_a0Hy5NC3DG5C
https://dl.doubtnut.com/l/_HJaXKM55pJbl


  

Now, consider the following statemensts : 

(I) Reading in  and  are always in phase. 

(II) Reading in  is ahead in phase with reading in ,  

(III) Reading in  and  are always in phase. Which of

these statements are/is correct

A. I only

B. II only

C. I and II only

D. II and III only

A V2

V1 V2

A V1

https://dl.doubtnut.com/l/_HJaXKM55pJbl


Answer: B

Watch Video Solution

124. When an alternating voltage of  is applied across

a device , a current of  �ows through the circuit

and it leads the applied voltage by a angle  radian.

When the same voltage source is connected across

another device , the same current is observed in the

circuit but in phase with the applied voltage. What is the

current when the same source is connected across a series

combination of  and ?

A. 1/4  A lagging in phase by /4 with voltage

B. 1/4  A leading in phase by /4 with voltage

220V

P 0.25A

π

2

Q

P Q

√2 π

√2 π

https://dl.doubtnut.com/l/_HJaXKM55pJbl
https://dl.doubtnut.com/l/_IkCJ14iLakQp


C. A leading in phase by /4 with voltage

D.  A leading in phase by /6 with voltage

Answer: B

Watch Video Solution

1

√2
π

1

√2
π

125. In the circuit shown in �gure, the AC source gives a

voltage V = 20 cos(2000 t ) . Neglecting source resistance,

the voltmeter and ammeter readings will be

https://dl.doubtnut.com/l/_IkCJ14iLakQp
https://dl.doubtnut.com/l/_ZrG32tdYfCa1


(approximately) 

A. 4 V, 2.0 A

B. 0 V, 2 A

C. 0 V, 1.4 A

D. 8 V, 2.0 A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZrG32tdYfCa1
https://dl.doubtnut.com/l/_JTDxZ6zn0B9o


126. A fully charged capacitor C with initial charge  is

connected to a coil of self inductance L at t=0. The time at

which the energy is stored equally between the electric

and the magnetic �eld is

A. 

B. /4

C. 

D. 

Answer: B

Watch Video Solution

Q0

π√LC

π √LC

2π√LC

√LC

https://dl.doubtnut.com/l/_JTDxZ6zn0B9o


127. A circuit draws 330 W from a 110 V , 60 Hz AC line. The

power factor is 0.6 and the current lags the voltage. The

capacitance of a series capacitor that will result in a power

factor of unity is equal to

A. 31 F

B. 54 F

C. 151 F

D. 201 F

Answer: B

Watch Video Solution

μ

μ

μ

μ

https://dl.doubtnut.com/l/_rvtblcSMUIJT


128. An are lamp requires a direct current of 10A at 80V to

function. If it is connected to a 220V(rms), 50 Hz AC supply,

the series inductor needed for it to work is close to:

A. 0.08 H

B. 0.044 H

C. 0.065 H

D. 80 H

Watch Video Solution

129. In the circuit shown in �gureure the  source gives

a voltage . Neglecting source

AC

V = 20 cos(2000t)

https://dl.doubtnut.com/l/_C4oFebx870Mu
https://dl.doubtnut.com/l/_D74t8vCf6aF0


resistance, the voltmeter and and ammeter readings will

be 

.

A. 0 V, 0.47 A

B. 1.68 V, 0.47 A

C. 0 V, 1.4 A

D. 5.6 V, 1.4 A

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_D74t8vCf6aF0


130. An inductor  = 2  ) , a capacitor (  = 8 ) and a

resistance (R = 8  ) are connected in series with an AC

source . The voltage output of AC source is given by V = 10

cos(100 t)  

The instantaneous potential di�erence between points A

and B, when the applied voltage is 3/5th of the maximum

value of applied voltage is 

A. 0 V

XL Ω XC Ω

Ω

π

https://dl.doubtnut.com/l/_D74t8vCf6aF0
https://dl.doubtnut.com/l/_7NuGiHoz22fI


B. 6 V

C. 8 V

D. None of these

Answer: B

Watch Video Solution

131. Two identical incandescent light bulbs are connected

as shown in �gure. When the circuit is an AC voltage

source of frequency f, which of the following observations

https://dl.doubtnut.com/l/_7NuGiHoz22fI
https://dl.doubtnut.com/l/_9wdZpu9WznBv


will be correct. 

A. (a)Both bulbs will glow alternatively

B. (b)Both bulbs will glow with same brightness

provided f = 1/2  

C. (c)Bulb  will light up initially and goes OFF, bulb 

will be ON constantly

D. (d)Bulb  will blink and bulb  will be ON constantly

Answer: A

π
1

√LC

b
1

b
2

b
1

b
2

https://dl.doubtnut.com/l/_9wdZpu9WznBv


Watch Video Solution

132. A series R-C circuit is connected to AC source Consider

two cases,(A) When C is without a dielectric medium and

(b) When C is �lled with dielectric of constatn 4. The

current  through the resistor and voltage  across the

capacitor are comapared in two cases. Which of the

following is true?

Watch Video Solution

IR Vc

133. In the given circuit, the AC source has

. Considering the inductor and capacitor(ω) = 100rad/s

https://dl.doubtnut.com/l/_9wdZpu9WznBv
https://dl.doubtnut.com/l/_ftAKMoNFHx19
https://dl.doubtnut.com/l/_0nQ5rMDNTU43


to be ideal, the correct choice(s) is (are) 

.

A. The current through the circuit , I is 0.3 A

B. The current through the circuit , I is 0.3  A

C. The voltage across  resistor = 10 V

D. The voltage across  resistor = 10 V

Answer: A::C::D

Watch Video Solution

√2

100Ω √2

50Ω

https://dl.doubtnut.com/l/_0nQ5rMDNTU43


134. At time t = 0 , terminal A in the circuit shown in the

�gure is connected to B by a key and alternating current

I(t) = cos( t), with  = 1 A and  = 500  starts

�owing in it with the initial direction shown in the �gure .

At t = /  , the keys is switched from B to D . Now

onwards only A and D are connected . A total charge Q

�ows from the battery to charge the capacitor fully. If C =

20  , R = 10  and the battery is deal with emf of 50 V ,

identify the correct statement(s). 

I
o

ω I
o

ω rads− 1

7π 6ω

μ Ω

https://dl.doubtnut.com/l/_ByQrZpWiTTX0


A. Magnitude of the maximum charge on the capacitor

before t = /  is C

B. The current in the left part of the circuit just before

t = /  is clockwise

C. Immediately after A is connected to D . The current

in R is 10 A

D. Q =  C

Answer: C::D

Watch Video Solution

7π 6ω 1 × 10− 3

7π 6ω

2 × 10− 3

135. A L-C-R circuit is equivalent to a damped pendulum . In

an L-C-R circuit the capacitor is charged to  and thenQ
o

https://dl.doubtnut.com/l/_ByQrZpWiTTX0
https://dl.doubtnut.com/l/_TQFluNAguAEQ


connected to the L and R as shown below.

If a student plots graph of the square of maximum charge

on the capacitor with time (t) for two di�erent values 

and  gt of L), then which of the following represents

this graph correctly (plots are schematic and not drawn to

scale) 

A. 

L
1

L
2
(L

1
L
2

https://dl.doubtnut.com/l/_TQFluNAguAEQ


Assertion and Reason

B. 

C. 

D. 

Answer: A

Watch Video Solution

1. These question consists of two statements each linked

as Assertion and Reason. While answering these question

https://dl.doubtnut.com/l/_TQFluNAguAEQ
https://dl.doubtnut.com/l/_zexvfP9cZtIs


you are required to choose any one of the following �ve

responses. 

Assertion: Average value of current in half the cycle an AC

circuit can't be zero. 

Reason: For positive half cycle average value of current is

 , where  is the peak value current. In time interval

from  to  average value of current will be zero.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

2

π
i0 i0

t1 t2

https://dl.doubtnut.com/l/_zexvfP9cZtIs


Answer: D

Watch Video Solution

2. Assertion: Current versus time graph is as shown in

�gure, rms value of current is 4A. 

Reason: For a constant current, rms current is equal to

that constant values. 

Reason: For a constant current, rms current is equal to

https://dl.doubtnut.com/l/_zexvfP9cZtIs
https://dl.doubtnut.com/l/_iewnF5dNTPJe


that constant value. 

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

https://dl.doubtnut.com/l/_iewnF5dNTPJe


Answer: A

Watch Video Solution

3. Assertion: Inductive reactance of an inductor in DC

circuit is zero. 

Reason: Angular frequency of DC circuit is zero.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

https://dl.doubtnut.com/l/_iewnF5dNTPJe
https://dl.doubtnut.com/l/_fxmZWZ9HBr7L


Answer: A

Watch Video Solution

4. Assertion: If an inductor coil is connected to DC source,

the current supplied by it is . If the same coil is

connected with an AC source of same voltage. Then

current is , then .  

Reason: In AC circuit, inductor coil o�ers more resistance.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

I1

I2 I2 < I1

https://dl.doubtnut.com/l/_fxmZWZ9HBr7L
https://dl.doubtnut.com/l/_I1yEbaV1FEWI


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

5. Assertion: In an AC, only capacitor circuit has instaneous

power equal to zero at any instant of time. 

Reason: Phase di�erence current function and voltage

function is .

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

90∘

https://dl.doubtnut.com/l/_I1yEbaV1FEWI
https://dl.doubtnut.com/l/_ha4QY9sv6sRk


B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

6. Assertion: A capacitor is not connected in a DC circuit. 

Reason: In DC circuit, current through capacitor circuit

becomes zero in steady state.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

https://dl.doubtnut.com/l/_ha4QY9sv6sRk
https://dl.doubtnut.com/l/_nVK5bP3Q2zre


B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

7. Assertion: In series, L-C-R voltage across capacitor is

always less than the applied voltage. 

Reason: In series L-C-R circuit, 

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

V = √(V 2
R + (V 2

L − V 2
C
))

https://dl.doubtnut.com/l/_nVK5bP3Q2zre
https://dl.doubtnut.com/l/_5qjz3sWyslNC


B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

8. Assertion: When a ferromagnetic rod is inserted inside

an inductor, then current in L-C-R, alternating circuit will

decrease. 

Reason: By inserting the ferromagnetic rod inside the

https://dl.doubtnut.com/l/_5qjz3sWyslNC
https://dl.doubtnut.com/l/_NLAetX43qW1N


inductor, coe�cient of self induction and hence the net

impedance will increases.

A. (a) If both Assertion and Reason are true and Reason

is the correct explanation of Assertion.

B. (b) If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. (c) If Assertion is true but Reason is false.

D. (d) If both Assertion and Reason are false.

Watch Video Solution

https://dl.doubtnut.com/l/_NLAetX43qW1N


9. Assertion: At resonance, power factor of L-C-R series

circuit is 1. 

Reason: At resonance, 

A. (a) If both Assertion and Reason are true and Reason

is the correct explanation of Assertion.

B. (b) If both Assertion and Reason are true but Reason

is not the correct explanation of Assertion.

C. (c) If Assertion is true but Reason is false.

D. (d) If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

XC = XL

https://dl.doubtnut.com/l/_ECYxOhM7OMJD
https://dl.doubtnut.com/l/_fSKhiQlh16jl


10. Assertion: At frequency greater than resonance

frequency circuit is inductive in nature. 

Reason: 

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

XL ∝ ω

https://dl.doubtnut.com/l/_fSKhiQlh16jl
https://dl.doubtnut.com/l/_Q9jwzno6XdnK


11. Assertion: In L-C-R series AC circut,  at a

given frequency. When frequency is doubled, the

impedance of the circuit is  R.  

Reason: The given frequency is resonance frequency.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

XL = XC = R

√13

2

https://dl.doubtnut.com/l/_Q9jwzno6XdnK


12. Assertion: Averae power in an AC circuit is given by

  

Reason: In one full cycle, net power is dissipated only

along a resistor.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

P = I 2
rmsR

https://dl.doubtnut.com/l/_Q9jwzno6XdnK
https://dl.doubtnut.com/l/_mYelfMA9y5ja


Watch Video Solution

13. Assertion: In one complete cycle, power is consumed

only across a resistance in series L-C-R circuit. 

Reason: Average power consumed across an inductor or a

capacitor is zero.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

https://dl.doubtnut.com/l/_mYelfMA9y5ja
https://dl.doubtnut.com/l/_VTtRTwNyzRwB


Answer: B

Watch Video Solution

14. Assertion: At resonance, power factor of series L-C-R

circuit is zero. 

Reason: At resonance, current function and voltage

functions are in same phase.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_VTtRTwNyzRwB
https://dl.doubtnut.com/l/_iu1ve76yReep


D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

15. Assertion: An AC can be transmitted over long

distances without much power loss. 

Reason: An AC can be stepped up or down with the help of

a transformer.

A. If both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

https://dl.doubtnut.com/l/_iu1ve76yReep
https://dl.doubtnut.com/l/_oiec67C5bo5I


Match the Columns

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

1. Angular frequency  in an AC, L-C-R series circuit is

gradually increased. Then, match the following two

ω

https://dl.doubtnut.com/l/_oiec67C5bo5I
https://dl.doubtnut.com/l/_XRCMvnJ2wczA


columns. 

Watch Video Solution

2. Match the following two columns for L-C-R series AC

circuit. 

https://dl.doubtnut.com/l/_XRCMvnJ2wczA
https://dl.doubtnut.com/l/_xrCXpFLl1ea6


Watch Video Solution

3. In a series L-C-R, AC circuit assuming that symbols have

their usual meanings match the following two columns. 

Watch Video Solution

4. In an AC, series L-C-R circuit,  and applied

AC, voltage is V. Then match the following two columns. 

R = XL = XC

https://dl.doubtnut.com/l/_xrCXpFLl1ea6
https://dl.doubtnut.com/l/_CtMvZCQyUyiy
https://dl.doubtnut.com/l/_SVg3matUDhaZ


Watch Video Solution

5. In an AC series  circuit, applied voltage is  

V  

Given that, ,  and  Now

match the following two columns. 

Watch Video Solution

L − C − R

V = (100√2 sin(ωt + 45∘ ))

R = 30Ω XL = 50Ω XC = 10Ω

https://dl.doubtnut.com/l/_SVg3matUDhaZ
https://dl.doubtnut.com/l/_RgRdBDwPyOQE


Medical Entrance s gallery

1. A �lament bulb  is to be used in a 

main supply. When a resistance  is connected in series, it

works perfectly and the bulb consumers . The value

of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(500W , 100V ) 230V

R

500W

R

230Ω

46Ω

26Ω

13Ω

https://dl.doubtnut.com/l/_RgRdBDwPyOQE
https://dl.doubtnut.com/l/_urSbmqevZe79


2. Which of the following combination should be selected

for better tuning of an LCR circuit used for

communication?

A. , L=1.5 H, 

B. , L=2.5H, .

C. , L=3.5H, 

D. , L=1/5H, 

Answer: B

Watch Video Solution

R = 20Ω C = 35μF

R = 25Ω C = 45μF

R = 15Ω C = 30μF

R = 25Ω C = 45μF

https://dl.doubtnut.com/l/_urSbmqevZe79
https://dl.doubtnut.com/l/_KzLIaMErvabH


3. The potential di�erences across the resistance,

capacitance and inductance are  and 

respectively in an  circuit. The power factor of

this circuit is

A. 0.4

B. 0.5

C. 0.8

D. 1

Answer: C

Watch Video Solution

80V , 40V 100V

L − C − R

https://dl.doubtnut.com/l/_KQgTDf8cguuK


4. A  resistance and a capacitor of  reactance are

connected in series across a  V source. When the

capacitor is  charged, the peak value of the

displacement current is

A. 2.2 A

B. 0.45833333333333

C. 4.4 A

D.  A

Answer: A

Watch Video Solution

100Ω 100Ω

220

50 %

11√2

https://dl.doubtnut.com/l/_ifmChJU2RtfG


5. A small signal voltage  is applied across

an ideal capacitor :

A. over a full cycle the capacitor C does not consume

any energy from the voltage source.

B. current I(t) is in phase with voltage V(t)

C. current  leads voltage V(t) by 

D. current I(t), lags voltage V(t) by .

Answer: A

Watch Video Solution

V (t) = V0 sinωt

C

I(t) 180∘

90∘

https://dl.doubtnut.com/l/_zH6jDcNMdYFz


6. An inductor , a capacitor  and a resistor 

are connected in series across of emf . The

power loss in  circuit is

A. 0.67 W

B. 0.76 W

C. 0.89 W

D. 0.51 W

Answer: D

Watch Video Solution

20mH 50μF 40Ω

V = 10 sin 340t

A. C.

https://dl.doubtnut.com/l/_uWT5K6TXVxuf


7. A transformer is used to light a  and  lamp

from a  mains. If the main current is , the

E�ciency of the transformer is approximately:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100W 110V

220V 0.5A

96 %

90 %

99 %

95 %

https://dl.doubtnut.com/l/_LvAmSGJ7pu3a


8. An alternating voltage given as,  V is

applied to a capacitor of . The current reading of the

ammeter will be equal to ................ mA.

A. 20

B. 10

C. 40

D. 80

Answer: B

Watch Video Solution

V = 100√2 sin 100t

1μF

https://dl.doubtnut.com/l/_GfllW9SxUyHh


9. An inductor coil is connected to a 12V battery and

drawing a current 24 A. This coil is connected to capacitor

and an AC source of rms voltage rating 24 V in the series

connection. The rms current through the circuit would

found to be

A. 48 A

B. 36 A

C. 0

D. 24 A

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_rOvnHhegrqCi
https://dl.doubtnut.com/l/_ywTjuFLAlTdC


10. A resistance  draws power  when connected to an 

 source. If an inductance is now placed in series with

the resistance, such that the impedence of the circuit

becomes , the power drawn will be

A. 

B. 

C. 

D. P

Answer: A

Watch Video Solution

R P

AC

Z

P( )
2

R

Z

P√
R

Z

P( )
R

Z

https://dl.doubtnut.com/l/_ywTjuFLAlTdC


11. A condenser of  is connected in parallel to a coil

of inductance  while its e�ective resistance is .

Determine the resonant frequency

A.  Hz

B.  Hz

C.  Hz

D.  Hz

Answer: C

Watch Video Solution

250μF

0.16mH 20Ω

9 × 104

16 × 107

8 × 105

9 × 103

https://dl.doubtnut.com/l/_efQiJeJpJA1v


12. The electric current in AC circuit is given by the relation

i = . The rms value of the current in the

circuit in ampere is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 sinωt + 4 cos ωt

5

√2

5√2

√2

5

1

√2

https://dl.doubtnut.com/l/_aMLPvOVgRzsJ


13. In an LCR series circuit the capacitance is changed from

 to  For the same resonant fequency the inductance

should be changed from  to .

A. 2 L

B. 

C. 4L

D. 

Answer: D

Watch Video Solution

C 4C

L

L

2

L

4

https://dl.doubtnut.com/l/_tmmBcOokaYuP


14. In a circuit  and  are connected in series with an

alternating voltage source of frequency . The current

lead the voltages by . The value of  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

L, C R

f

45∘ C

1

πf(2πfL + R)

1

πf(2πfL − R)

1

2πf(2πfL − R)

1

2πf(2πfL + R)

15. The average power is dissipated in a pure inductor is

https://dl.doubtnut.com/l/_14kEyCKkiYEK
https://dl.doubtnut.com/l/_p1T0QdFFmKDg


A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

V I 2

4

V I
1

2

V I 2

16. A transformer having e�ciency of  is working on 

 and  power supply. If the current in the

secondary coil is , the voltage across the secondary coil

and current in the primary coil respectively are

A. 300 V, 15 A

90 %

200V 3kW

6A

https://dl.doubtnut.com/l/_p1T0QdFFmKDg
https://dl.doubtnut.com/l/_CPJ0DgDqUXKp


B. 450 V, 15 A

C. 450 V, 13.5 A

D. 600 V, 15 A

Answer: B

Watch Video Solution

17. A dynamo converts

A. mechanical energy into thermal energy

B. electrical energy into thermal energy

C. thermal energy into electrical energy

D. mechanical energy into electrical energy

https://dl.doubtnut.com/l/_CPJ0DgDqUXKp
https://dl.doubtnut.com/l/_PvEPROhYWtON


Answer: D

Watch Video Solution

18. Transformer is used to

A. convert AC to DC voltage

B. convert DC to AC voltage

C. obtain desired DC power

D. obtain desired AC voltage and current

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_PvEPROhYWtON
https://dl.doubtnut.com/l/_vT0dAWIctFBx
https://dl.doubtnut.com/l/_tVT4wpSlaFNK


19. A step up transformer operates on a  line and a

load current of 2 ampere. The ratio of the primary and

secondary windings is . What is the current in the

primary?

A. 12.5 A

B. 50 A

C. 8.8 A

D. 25 A

Answer: B

Watch Video Solution

230V

1: 25

https://dl.doubtnut.com/l/_tVT4wpSlaFNK


20. A step-down transformer has 50 turns on secondary

and 1000 turns on primary winding. If a transformer is

connected to 220 V, 1A C AC source, then what is output

current of the transformer ?

A. 

B. 20 A

C. 100 A

D. 0.083333333333333

Answer: B

Watch Video Solution

A
1

20

https://dl.doubtnut.com/l/_Woy1wGoPPm47


21. In an  circuit,  and  are given by 

.

The power dissipated in circuit is

A. 100 W

B. 10 W

C. 5 W

D. 2.5 W

Answer: D

Watch Video Solution

AC V I

V = 100 sin(100t)vo < s, I = 100 sin(100t + )mA
π

3

https://dl.doubtnut.com/l/_Nve5QjA2OW0N


22. The average power dissipated in AC circuit is 2W. If a

current �owing throuh a circuit is 2A, impedance is ,

then what is the power factor of the circuit?

A. 

B. 1

C. Zero

D. 

Answer: A

Watch Video Solution

1Ω

0.5

1

√2

https://dl.doubtnut.com/l/_Vq5RvDjNKFDf


23. In an L-C-R series circuit, the potential di�erence

between the terminals of the inductance is 60 V, between

the terminals of the capacitor is 30 V and that across the

resistance is 40 V. Then, the supply voltage will be equal to

A. 10 V

B. 50 V

C. 70 V

D. 130 V

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CAMaRGvwr9ap


24. An alternating emf given by equation 

  

is applied to a resistance . The rms current through

the circuit is (in amperes).

A. 

B. 

C. 3

D. 

Answer: A

Watch Video Solution

e = 300 sin(100π)tV

100Ω

3

√2

9

√2

6

√2

https://dl.doubtnut.com/l/_A8hOpGEPiXPI


25. A series L-C-R circuit contains inductancle 5 mH,

capacitor  and resistance . If a frequency AC

source is varied, then what is the frequency at which

maximum power is dissipated?

A.  Hz

B. Hz

C.  Hz

D.  Hz

Answer: D

Watch Video Solution

2μF 10Ω

105

π

105

π

× 1052

3

× 1035

π

https://dl.doubtnut.com/l/_ukCpGj15gcVm


26. The alternating current in a circuit is given by

. The peak value and frequency of the

current are

A. =25 A and f=100Hz

B. =50 A and f=50 Hz

C.  = 50 A and f=100 Hz

D. =25 A and f=50 Hz

Answer: B

Watch Video Solution

I = 50 sin 314t

I0

I0

I0

I0

https://dl.doubtnut.com/l/_m6m325cctDj0


27. A 50 Hz AC signal is applied in a circuit of inductance of

H and resistance  The impedance o�ered by

the circuit is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1/π) 2100Ω.

1500Ω

1700Ω

2102Ω

2500Ω

https://dl.doubtnut.com/l/_eG2dM7ma15TH


28. If the alternating current I , then

the rms current is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= I1 cos ωt + I2 sinωt

I1 + I2

√2
|I1 + I2|

√2

√
I 2

1 + I 2
2

2

√
I 2

1 + I 2
2

√2

29. A 0.01 H inductor and  resistance are connected

in series with a 220 V, 50 Hz AC source. The phase

√3πΩ

https://dl.doubtnut.com/l/_arOqDbCXQkk5
https://dl.doubtnut.com/l/_1Cc63O1GQy8L


di�erence between the current and emf is

A. 

B.  rad

C.  rad

D.  rad

Answer: B

Watch Video Solution

rad
π

2

π

6

π

3

π

4

30. A coil of self-inductance  is connected in series with a

bulb  and an  source. Brightness of the bulb

decreases when

L

B AC

https://dl.doubtnut.com/l/_1Cc63O1GQy8L
https://dl.doubtnut.com/l/_dJaUdxfkppYA


A. (a) frequency of the AC source is decreased

B. (b) number of turns in hte coil is reduced

C. (c) a capacitance of reactance  is included

in the same circuit.

D. (d) an iron rod is inserted in the coil

Answer: D

Watch Video Solution

XC = XL

31. For a transformer, the turns ratio is 3 and its e�ciency

is 0.75. The current �owing in the primary coil is 2A and

the voltage applied to it is 100 V. Then the voltage and the

https://dl.doubtnut.com/l/_dJaUdxfkppYA
https://dl.doubtnut.com/l/_2Pm1n6D1fcNq


current �owing in the secondary coild

are..............respectively.

A. 150 V, 1.5 A

B. 300 V, 0.5 A

C. 300 V, 1.5 A

D. 150 V, 0.5 A

Answer: B

Watch Video Solution

32. In R-L-C series circuit, the potential di�erence across

each element is 20 V. Now the value of hte resistance

alone is doubled, then PD across R, L and C respectively.

https://dl.doubtnut.com/l/_2Pm1n6D1fcNq
https://dl.doubtnut.com/l/_iT9DOSBvCsAG


A. 20 V, 10 V , 10V

B. 20 V, 20 V, 20V

C. 20 V, 40 V, 40 V

D. 10 V, 20 V, 20 V

Answer: A

Watch Video Solution

33. A series combination of resistor (R), capacitor (C) is

connected to an AC source of angular frequency .

Keeping the voltage same, If the frequency is changed to

, the current becomes half of the original current. Then,

ω

Ω

3

https://dl.doubtnut.com/l/_iT9DOSBvCsAG
https://dl.doubtnut.com/l/_gbg96DDkyig8


the ratio of the capacitance reactance and resistance at

the former frequency is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√0.6

√3

√2

√6

34. If both the resistance and the inductance in an LR AC

series circuit are doubled the new impedance will be

https://dl.doubtnut.com/l/_gbg96DDkyig8
https://dl.doubtnut.com/l/_MWx80ZeREbjm


A. halved

B. fourfold

C. doubled

D. quadrupted

Answer: C

Watch Video Solution

35. A L-C-R circuit with L=1.00 mH, C=  and , is

driven with 5V AC voltage. At resonance, the current

through the circuit is

A. 0.2 A

B. 0.25 A

10μF R = 50Ω

https://dl.doubtnut.com/l/_MWx80ZeREbjm
https://dl.doubtnut.com/l/_LeJOxfJFCrTY


C. 0.15 A

D. 0.1 A

Answer: D

Watch Video Solution

36. For a series L-C-R circuit with L=1.00 mH, C=10  and 

, is driven with 5V AC voltage. At resosance, the

current through the circuit is

A. 0.2 A

B. 0.25 A

C. 0.15 A

D. 0.1 A

μF

R = 50Ω

https://dl.doubtnut.com/l/_LeJOxfJFCrTY
https://dl.doubtnut.com/l/_xhilyub8k4pM


Answer: D

Watch Video Solution

37. An air core coil and an electric bulb are connected in

series with an AC source. If an iron rod is put in the coil,

then the intensity of light of the bulb will

A. remains same

B. increases

C. decrease

D. �rst decrease then increase

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xhilyub8k4pM
https://dl.doubtnut.com/l/_ee9UNLoOdPwt


Watch Video Solution

38. The power factor of an AC circuit having resistance (R)

and inductance (L) connected in series and an angular

velocity  is

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

ω

ωL

R

R

√R2 + ωL2

R/ωL

https://dl.doubtnut.com/l/_ee9UNLoOdPwt
https://dl.doubtnut.com/l/_HEvzuyMEKoHk


39. The self-inductance of a choke coil is . When it is

connected with a  source, then the loss of power

is . When it is connected with  source

loss of power is . The frequency of  source will

be

A. 80 Hz

B. 100 Hz

C. 120 Hz

D. 220 Hz

Answer: A

Watch Video Solution

10mH

10VDC

20watt 10voltAC

10watt AC

https://dl.doubtnut.com/l/_ipJmV2X6t2iC
https://dl.doubtnut.com/l/_EqAZGCzjD6NL


40. If the power factor is  in a series  circuit with 

. If  mains,  is used then  is

A. H

B. 

C. 

D. H

Answer: B

Watch Video Solution

1/2 RL

R = 100Ω AC 50Hz L

π

H
√3

π

H
π

√3

√2

π

41. In an electrical circuit  and an  voltage

source are all connected in series. When  is removed

from the circuit, the phase di�erence between the voltage

R, L, C AC

L

https://dl.doubtnut.com/l/_EqAZGCzjD6NL
https://dl.doubtnut.com/l/_KpPp9l0ukWCj


and the current in the circuit is . If instead,  is

removed from the circuit, di�erence the phase di�erence

is again . The power factor of the circuit is

A. 

B. 

C. 1

D. 

Answer: C

Watch Video Solution

π/3 C

π/3

1/2

1/√2

√3/2

42. The current (I) in the inductance is varying with time

according to the plot shown in �gure. 

https://dl.doubtnut.com/l/_KpPp9l0ukWCj
https://dl.doubtnut.com/l/_qJXFzIp4J8w1


  

Which one of the following is the corrcet variation of

voltage with time in the coil ?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_qJXFzIp4J8w1


D. 

Answer: D

Watch Video Solution

43. A transformer of 100 % e�ciency has 200 turns in the

primary and 40,000 turns in the secondary. It is connected

to a 220 V a.c. mains and the secondary feeds to a 

resistance. Calculate the output potential di�erence per

turn and the power delivered to the load.

A. 1.1 V

B. 25 V

100kΩ

https://dl.doubtnut.com/l/_qJXFzIp4J8w1
https://dl.doubtnut.com/l/_UnHDqSYMYHGh


C. 18 V

D. 11 V

Answer: A

Watch Video Solution

44. A step-down transformer is used on a  line to

deliver  at  at the secondary coil. If the e�ciency

of the transformer is  the current drawn from the

line is.

A. 3A

B. 30 A

C. 0.3A

1000V

20A 120V

80 %

https://dl.doubtnut.com/l/_UnHDqSYMYHGh
https://dl.doubtnut.com/l/_OMR0fS2wO7FK


D. 2.4 V

Answer: A

Watch Video Solution

45. An electric motor runs a  source of e.m.f. 

and draws a current of . If the e�ciency is , then

ressistance of the armature is:

A. 

B. 

C. 

D. 

D. C. 200V

10A 40 %

2Ω

8Ω

12Ω

16Ω

https://dl.doubtnut.com/l/_OMR0fS2wO7FK
https://dl.doubtnut.com/l/_oyKAJ7Gvg0v8


Answer: C

Watch Video Solution

46. When an ac source of emf  is

connected across a circuit, the phase di�erence between

emf e and currnet I in the circuit is observed to be

 as shown in �g. If the circuit consists possibly

only of R-C or R-C of L-R series, �nd the relationship �nd

e = E0 sin(100t)

(π) /(4)

https://dl.doubtnut.com/l/_oyKAJ7Gvg0v8
https://dl.doubtnut.com/l/_UnRyYmKT7JCW


the relationship between the two elements. 

A. , C=

B. R= , 

C. , L=10H

D.  L=1H

Answer: C

Watch Video Solution

R = 1kΩ 10μF

1kΩ C = 1μF

R = 1kΩ

R = 1Ω

https://dl.doubtnut.com/l/_UnRyYmKT7JCW


47. A series circuit connected across a  line

consists of a capacitive reactance  non inductive

resistor of  and a coil of inductive reactance  and

resistance  as shown in the diagram 

  

The power dissipated in the inductance coil is

A. 320 W

B. 176 W

C. 144 W

200V , 60Hz

30Ω

44Ω 90Ω

36Ω

https://dl.doubtnut.com/l/_cZYald5iU7rI


D. 0

Answer: A

Watch Video Solution

48. A generator at a utility company produces 100 A of

current at 4000 V. The voltage is stepped up to 240000 V

by a transformer before it is sent on a high voltage

transmission line. The current in transmission line is

A. 3.67 A

B. 2.67 A

C. 1.67 A

D. 2.40 A

https://dl.doubtnut.com/l/_cZYald5iU7rI
https://dl.doubtnut.com/l/_vqBAVPzJVSgg


Answer: C

Watch Video Solution

49. The r.m.s current in an  circuit is . If the wattless

current be , what is the power factor?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

AC 2A

√3A

1

2

1

3

1

√3

1

√2

https://dl.doubtnut.com/l/_vqBAVPzJVSgg
https://dl.doubtnut.com/l/_Otsmp0JI3LCj


Others

1. Two identical conductors  and  are placed on two

friction less rails  and  in a uniform magnetic �eld

directed into the plane. If  is moved in the direction

shown in �gure with a constant speed, then rod  

A. will be attracted towards P

P Q

R S

P

Q

https://dl.doubtnut.com/l/_4PaAcu6xnh6b


B. will be repelied away from P

C. will remian stationary

D. mary be repelled or attracted towards P

Answer: A

Watch Video Solution

2. A conducting circular loop of radius a and resistance R

is kept on a horizontal plane. A vertical time varying

magnetic �eld B=2t is switched on at time t=0. Then

A. power generated in the coil at any time t is constant

B. �ow of charge passed through any section of coil is

constant

https://dl.doubtnut.com/l/_4PaAcu6xnh6b
https://dl.doubtnut.com/l/_r65zFGtGTmSM


C. total charge passed through any section between

time .

D. All of the above

Answer: D

Watch Video Solution

(t = 0tot = 2is( )
4πa2

R

3. A conducting rod  of length  is moving with

a uniform speed  in a uniform magnetic �eld 

 directed into the paper.  

A capacitor of capacity  is connected as shown

PQ l = 1.0m

v2.0m/s

B = 4.0T

C = 10μF

https://dl.doubtnut.com/l/_r65zFGtGTmSM
https://dl.doubtnut.com/l/_TCyOR6XONEzO


in �gure. Then 

A. 

B. 

C. 

D. charge stored in the capacitor increases expontially

with time

Answer: A

Watch Video Solution

qA = + 80μC and qB = − 80μC

qA = − 80μC and qB = + 80μC

qA = 0 = qB

https://dl.doubtnut.com/l/_TCyOR6XONEzO


4. A square coil  with its plane vertically is released

from rest in a horizontal uniform magnetic �eld  of

length  . The accelaration of the coilis 

A. less than g for all the time till thr elooop crosses the

magnetic �eld completely

ACDE

→
B

2L

https://dl.doubtnut.com/l/_TCyOR6XONEzO
https://dl.doubtnut.com/l/_EFzR1iit7cWV


B. less than g when it enters thte �eld and greter than

when it comes out of the �eld

C. g all the time

D. less than g when it enters and comes out of the �eld

but equal to g when it is within the �eld

Answer: D

Watch Video Solution

5. An equilateral triangular loop  having some

resistance is pulled with a constant velocity  out of a

uniform magnetic �eld directed in to the paper. At time

, side  of the loop at is at edge of the magnetic

ADC

v

t = 0 DC

https://dl.doubtnut.com/l/_EFzR1iit7cWV
https://dl.doubtnut.com/l/_phH5eJZ3ul6Y


�eld. 

  

The induced current  versus time  graph will be as

A. 

B. 

(i) (t)

https://dl.doubtnut.com/l/_phH5eJZ3ul6Y


C. 

D. 

Answer: B

Watch Video Solution

6. Two conducting rings P and Q of radius r and 3r move in

opposite directions with velocities 2v and v respectively on

a conducting surface S. There is a uniform magnetic �eld

of magnitude B perpendicular to the plane of the rings.

https://dl.doubtnut.com/l/_phH5eJZ3ul6Y
https://dl.doubtnut.com/l/_Xur8LZRrGfWv


The potential di�erence between the highest points of the

two rings a 

A. zero

B. 2Brv

C. 6Brv

D. 10Brv

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Xur8LZRrGfWv
https://dl.doubtnut.com/l/_ekjvXHtDZD5E


7. In the given circuit �nd the ratio of . Where is the

initial (at t=0) current, and  is steady state 

current the battery 

A. 0.2

B. 0.8

C. 1.2

D. 1.5

Answer: A

i1toi2

i2 (att = ∞)

https://dl.doubtnut.com/l/_ekjvXHtDZD5E


Watch Video Solution

8. In the circuit shown if Fig. the switch S is closed at time

t = 0. The current through the capacitor and inductor will

be equal at time t equal (given   

A. CR

B. CR In (2)

R = √L/C

https://dl.doubtnut.com/l/_ekjvXHtDZD5E
https://dl.doubtnut.com/l/_WMGaWaPueLAr


C. 

D. LR

Answer: B

Watch Video Solution

L

RIn(2)

9. In L-C oscillatios of a circuit , which of the following is

true at  (T=time period of the oscillation).

Assume that at t=0, the capacitor is fully charged?

A. Energy stored in then inductor is zero, while in

capacitor is maximum

B. Energy in the inductor and capacitor is shared

equallly

t = 3T /4

https://dl.doubtnut.com/l/_WMGaWaPueLAr
https://dl.doubtnut.com/l/_iAOHVwlFFfNu


C. Energy in the inductor is maximum while in the

capacitor is zero

D. none of the above

Answer: C

Watch Video Solution

10. A cirular loop of radius 1m is kept in a magnetic �eld of

strength 2T (plane of loop is perpendicular to direction of

magnetic �eld). Resistance of the loop wire is . A

conductor of legth 2m in sliding with a speed 1ms as

shown in �gure. Find the instantaneous force acting on

Ω/m
2

π

https://dl.doubtnut.com/l/_iAOHVwlFFfNu
https://dl.doubtnut.com/l/_L2BvHwozXknr


the road (assume rod has negligible resistance). 

A. 8N

B. 16N

C. 32N

D. 64N

Answer: B

h id l i

https://dl.doubtnut.com/l/_L2BvHwozXknr


Watch Video Solution

11. Find  in steady state  

A. (a)8V

B. (b)16V

C. (c)24V

D. (d)none of the above

Answer: C

Watch Video Solution

VA − VB

https://dl.doubtnut.com/l/_L2BvHwozXknr
https://dl.doubtnut.com/l/_r3INjomRIMyk


12. An alternating voltage, of angular frequency  is

induced in electric circuit consistin of inductance L and

capacitance C, connected in parallel. Then across the

inductance coil

A. current is maximum when 

B. current is minimum when 

C. voltage is minimum when 

D. voltage is maximum when 

Answer: B

Watch Video Solution

ω

ω2 =
1

LC

ω2 =
1

LC

ω2 =
1

LC

ω2 =
1

LC

https://dl.doubtnut.com/l/_r3INjomRIMyk
https://dl.doubtnut.com/l/_O0Lo850e0cqV


13. An rms voltage of 110 V is applied across a series circuit

having a resistance  and an impedance . The

power consumed is

A. 275W

B. 366W

C. 550W

D. 1100W

Answer: A

Watch Video Solution

11Ω 22Ω

https://dl.doubtnut.com/l/_TEIeuG8xjyKO


14. The current through an inductor of  is given by 

. Find the voltage across the inductor.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1H

i = 3t sin t

3 sin t + 3 cos t

3 cos t + 3 sin t

3 sin t + 3t cos t

3t cos t + sin t

15. The electric current in a circuit is given by 

i=3t 

https://dl.doubtnut.com/l/_Zix5AKXrynpi
https://dl.doubtnut.com/l/_VaG3oWA7krNz


Here, t is in second and I in ampere. The rms current for

the period to=0 to t=1 s is

A. 3A

B. 2A

C. A

D. 

Answer: C

Watch Video Solution

√3

3√3A

16. At a certain frequency , the reactance of a certain

capacitor equals that of a certain inductor. If the

ω1

https://dl.doubtnut.com/l/_VaG3oWA7krNz
https://dl.doubtnut.com/l/_IomaFtQjhZWn


frequency is changed to , the raito of reactance

of the inductor to that of the capacitor is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω2 = 2ω1

4: 1

√2: 1

1: 2√2

1: 2

17. Choose the correct statement.

A. (a)The diamension of  are same as that of strain
ωL

R

https://dl.doubtnut.com/l/_IomaFtQjhZWn
https://dl.doubtnut.com/l/_ymQs63pS5JZu


B. (b)The diamensions of  are same as that of

angular velocity

C. (c)The dimension of LCR are same as that of time

D. (d)none of the above

Answer: C

Watch Video Solution

1

√LC

18. An alternating voltage given by 

(in volts) is connected across a  capacitor through an

AC ammeter. The reading of the ammeter will be

A. 10mA

B. 40mA

V = 300√2 sin(50t)

1μF

https://dl.doubtnut.com/l/_ymQs63pS5JZu
https://dl.doubtnut.com/l/_lDNdMHN1Kxh9


C. 100mA

D. 15mA

Answer: D

Watch Video Solution

19. What will be the reading if the voltmeter across in

resistance and ammetere in the cirucit shown in the

https://dl.doubtnut.com/l/_lDNdMHN1Kxh9
https://dl.doubtnut.com/l/_uNu7HPkjjWxY


�gure? 

A. 300V,2A

B. 800V,2A

C. 100V,2A

D. 200V,2A

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uNu7HPkjjWxY


20. In the circuit shown in the �gure The steady state

currents  in the coils after the switch S is closed

are 

A. a. 

B. b. 

C. c. 

i1 and i2

i1 =
EL2

R(L1 + L2)

i1 =
EL1

R(L1 + L2)

i2 =
EL2

R(L1 + L2)

https://dl.doubtnut.com/l/_uNu7HPkjjWxY
https://dl.doubtnut.com/l/_3BjhSewPIYZd


D. d. 

Answer: A

Watch Video Solution

i2 =
E√L1L2

RL2

21. A rectangle loop with a sliding connector of length

 is situated in a uniform magnetic �eld 

perpendicular to the plane of loop. Resistance of

connector is . Two resistance of  and  are

connected as shown in �gure. the external force required

to keep the connector moving with a constant velocity

l = 1.0m B = 2T

r = 2Ω 6Ω 3Ω

https://dl.doubtnut.com/l/_3BjhSewPIYZd
https://dl.doubtnut.com/l/_RDA1oykLxGhU


 is  

A. 6N

B. 4N

C. 2N

D. 1N

Answer: C

Watch Video Solution

v = 2m/s

https://dl.doubtnut.com/l/_RDA1oykLxGhU


22. A metal rod of resistance  is �xed along a diameter

of a conducting ring of radius  and lies on 

plane. There is a magnetic �eld . The ring

rotates with an angular velocity  about its

axis. An external resistance of  is connected across the

center of the ring and rim. The current external resistance

is

A. 

B. 

C. 

D. ZERO

Answer: C

Watch Video Solution

20Ω

0.1m x − y

→
B = (50T )

→
k

ω = 20rads− 1

10Ω

A
1

4

A
1

2

A
1

3

https://dl.doubtnut.com/l/_SdluNKzpYC0D


Watch Video Solution

23. In an  circuit connected to a battery, the rate at

which energy is stored in the inductor is plotted against

time during the growth of current in the circuit. Which of

the following best represents the resulting curve?

A. 

B. 

LR

https://dl.doubtnut.com/l/_SdluNKzpYC0D
https://dl.doubtnut.com/l/_LYFruvoaLcNt


C. 

D. 

Answer: A

Watch Video Solution

24. Two concentric and coplanar coils have radii a and

 as shows in Fig. Resistance of the inner coil is 

. Current in the outer coil is increased from  to , then

b( > > a)

R 0 i

https://dl.doubtnut.com/l/_LYFruvoaLcNt
https://dl.doubtnut.com/l/_Nhustcpdht0j


the total charge circulating the inner coil is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ0ia
2

2Rb

μ0ib

2R

μ0i

2a

πb2

R

μ0iB

2πR

https://dl.doubtnut.com/l/_Nhustcpdht0j
https://dl.doubtnut.com/l/_90Z2FPiE0hSR


25. A current  is �owing through an  circuit of

time constant . The source of the current is switched o�

at time . Let  be the value of  at time 

.Assuming this rate to be constant, the current will

reduce to zero in a time interval of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

i0 L − R

t0

t = 0 r ( − di/dt)

t = 0

t0

et0

t0

e

(1 − )t0
1

e

https://dl.doubtnut.com/l/_90Z2FPiE0hSR
https://dl.doubtnut.com/l/_rEZsnVEUAJQP


26. A metal disc of radius a rotates with a constant

angular velocity  about its axis. The potential di�erence

between the center and the rim of the disc is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω

(m = mass of electron, e = charge on electro)

mω2a2

e

1

2

mω2a2

e

mω2a2

2m

mω2a2

m

https://dl.doubtnut.com/l/_rEZsnVEUAJQP


27. The radius of the circular conducting loop shown in is

R. magnetic �eld is decreasing at a constant rate .

Resisitance per unit length of the loop is . 

Then, the current in wire  is (  is one of the

diameters) 

A. 

B. 

C. 

α

ρ

AB AB

from AtoB
Rα

2ρ

fromBtoA
Rα

2ρ

fromAtoB
2Rα

ρ

https://dl.doubtnut.com/l/_5LgiJTCkfAzu


D. zero

Answer: D

Watch Video Solution

28. A long conducting wire  is moved over a

conducting triangular wire  with a constant velocity 

 in a uniform magnetic �eld  directed into the plane of

the paper. Resistance per unit length of each wire is .

AH

CDE

v
→
B

ρ

https://dl.doubtnut.com/l/_5LgiJTCkfAzu
https://dl.doubtnut.com/l/_FUSakEJNInYO


Then 

A. a constant clockwise induced current will �ow in

closed loop

B. an increasing anticlockwise indiced current will �ow

in the closed loop

C. a decreasing anticlockwise induced current will �ow

in the closed loop

https://dl.doubtnut.com/l/_FUSakEJNInYO


D. a constant anticlockwise induced current will �ow in

the closed loop

Answer: D

Watch Video Solution

29. A horizontal wire is free to slide on the verticle rails of

a conducting frame as shown in �gure. The wire has a

mass  and length  and the resistance of the circuit is .

If a uniform magnetic �eld  is directed perpendicular to

the frame, the terminal speed of the wire as it falls under

m l R

B

https://dl.doubtnut.com/l/_FUSakEJNInYO
https://dl.doubtnut.com/l/_OuTs5WavSciT


the force of gravity is 

A. 

B. 

C. 

D. 

Answer: D

mgR

BI

mgi

BR

B2I2

mgR

mgr

B2I2

https://dl.doubtnut.com/l/_OuTs5WavSciT


Watch Video Solution

30. In the above problem if  and teminal velocity

attained by its is 4m/s after falling a height of 1m, the

energy dissipated as heat till then is 

A. 10J

B. 2J

C. epsilonJ

D. 12J

Answer: B

Watch Video Solution

m = 1kg

(g = 10m/s2)

https://dl.doubtnut.com/l/_OuTs5WavSciT
https://dl.doubtnut.com/l/_449021QuJ77u
https://dl.doubtnut.com/l/_MELbn7AZ0pPq


31. A non-conducting ring having q uniformly distributed

over its circumference is placed on a rough horizontal

surface. A vertical time varying magnetic �eld  is

switched on at time t = 0. Mass of the ring is m and radius

is R. 

The ring starts rotating after 2 s, the coe�cient of friction

between the ring and the table is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B = 4t2

4qmR

g

2qmR

g

8qR

mg

qR

2mg

https://dl.doubtnut.com/l/_MELbn7AZ0pPq


32. A conducting wire frame is placed in a magnetic �eld

which is directed into the paper. The magnetic �eld is

increasing at a constant rate. The direction of induced

current in wire  and  are  

A. B to A and D to C

B. A to B and C to D

AB CD

https://dl.doubtnut.com/l/_MELbn7AZ0pPq
https://dl.doubtnut.com/l/_GbmGKlNt5r5c


C. A to B and D to C

D. B to A and C to D

Answer: A

Watch Video Solution

33. In the circuit shown in Fig. A conducting wire HE is

moved with a constant speed v towards left. The complete

circuit is placed in a uniform magnetic �eld 

perpendicular to the plane of circuit inwards. The current

→
B

https://dl.doubtnut.com/l/_GbmGKlNt5r5c
https://dl.doubtnut.com/l/_mxgjSS6YnvLK


in HKDE is 

A. clockwise

B. anticlockwise

C. altenating

D. ZERO

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_mxgjSS6YnvLK


34. In the circuit shown in �gure switch  is closed at time 

. The charge which passes through the battery in

one time constant is 

A. 

B. 

C. 

D. 

Answer: C

S

t = 0

eR2E

L

E( )
L

R

EL

eR2

eL

R

https://dl.doubtnut.com/l/_tDqhmJPrLInT


Watch Video Solution

35. In the circuit shown in the �gure, the jockey J is being

pulled towards right, so that the resistance in the circuit is

increasing. It’s a value at some instant is . The current in

the circuit at this instant will be 

A. 4A

B. less than 4A

5Ω

https://dl.doubtnut.com/l/_tDqhmJPrLInT
https://dl.doubtnut.com/l/_hE3EU38syORu


C. more than 4A

D. may be less than or more than 4A depending on the

value of L

Answer: C

Watch Video Solution

36. A copper rod of mass  slides under gravity on two

smooth parallel rails  distance apart set at an angle  to

the horizontal. At the bottom, the rails are joined by a

resistance . 

m

l θ

R

https://dl.doubtnut.com/l/_hE3EU38syORu
https://dl.doubtnut.com/l/_VTSou2xqfePp


  

There is a uniform magnetic �eld perpendicular to the

plane of the rails. the terminal valocity of the rod is

A. 

B. 

C. 

D. 

Answer: B

mgR cos θ

B2I 2

mgR sin θ

B2I 2

mgR tan θ

B2I 2

mgR cos θ

B2I 2

https://dl.doubtnut.com/l/_VTSou2xqfePp


Watch Video Solution

37. A square loop of side  is placed in the same plane as a

long straight wire carrying a current . The centre of the

loop is at a distance  from wire where . The loop

is moved away from the wire with a constant velocity .

a

i

r r > > a

v

https://dl.doubtnut.com/l/_VTSou2xqfePp
https://dl.doubtnut.com/l/_O01xfLjKKSXk


The induced  in the loop is  

A. 

B. 

C. 

D. 

e. m. f

μ0iv

12π

μ0iav

2πr

μ0ia
2v

2πr2

μ0ia
3v

2πr3

https://dl.doubtnut.com/l/_O01xfLjKKSXk


Answer: C

Watch Video Solution

38. The magnetic �eld I nan reigion is given by

. A Squrae edges along the x and y axis. The

loop is moved with a constant velocity . The emf induced

B = B0 K
X

a

https://dl.doubtnut.com/l/_O01xfLjKKSXk
https://dl.doubtnut.com/l/_fZKdMCOu9Hiv


in the loop is 

A. 

B. 

C. 

D. 

B0v0d

B0v0d
2

2a

B0v0d
3

a2

B0v0d
2

a

https://dl.doubtnut.com/l/_fZKdMCOu9Hiv


Answer: D

Watch Video Solution

39. When the current in the portion of the circuit shown in

the �gure is  and increasing at the rate of ,the

measured potential di�erence .However

when the current is  and decreasing at the rate of

, the measured potential di�erence 

2A 1A/s

Va − Vb = 8V

2A

1A/s Va − Vb = 4V

https://dl.doubtnut.com/l/_fZKdMCOu9Hiv
https://dl.doubtnut.com/l/_t4LgSN6BMI0E


.The values of  and  are: 

A.  and 2H, respectively

B.  and 3H, respectively

C.  and 2H, respectively

D. 

R L

3Ω

2Ω

3Ω

https://dl.doubtnut.com/l/_t4LgSN6BMI0E


Answer: A

Watch Video Solution

40. When  DC is applied across a solenoid, a current

of  �ows in it. When  AC is applied across the

same coil. The current drops to . If the frequency of

the ac source is , the impedance and inductance of

the solenoid are

A. 

B. 

C. 

D. 

100V

1.0A 100V

0.5A

50Hz

100Ω, 0.75H

100Ω, 0.60H

200Ω, 0.55H

200Ω, 0.75H

https://dl.doubtnut.com/l/_t4LgSN6BMI0E
https://dl.doubtnut.com/l/_oGYmd7hYi5pc


Answer: C

Watch Video Solution

41. In a series LCR the voltage across resistance,

capacitance and inductance is 10V each. If the capacitance

is shor t circulated, the voltage across the inducatance will

be

A. 

B. 10V

C. 

D. 20V

Answer: A

V
10

√2

10√2V

https://dl.doubtnut.com/l/_oGYmd7hYi5pc
https://dl.doubtnut.com/l/_OI9DaJtNiXYp


Watch Video Solution

42. The voltage over a cycle varies as 

 for  

 for   

The average value of the voltage one cycle is

A. 

B. 

C. 

D. ZERO

Answer: B

Watch Video Solution

V = V0 sinωt 0 ≤ t ≤
π

ω

= − V0 sinωt ≤ t ≤
π

ω

2π

ω

V0

√2

( )V0
2

π

( )V0
2

π

https://dl.doubtnut.com/l/_OI9DaJtNiXYp
https://dl.doubtnut.com/l/_NfY5Z2lnEGOa


43. Choose the correct statement.

A. The peak voltage across the inductor can be greater

than the peak voltage of the source in an LCR circuit.

B. In a circuit containing a capacitor and an AC source

the current is zero a the instant the source voltage

is maximum

C. An AC source is connected to a capacitor. The rms

current in the circuit gelts increased if a dielectric

slab is iserted into the capacitor.

D. none of the above

Answer: D

https://dl.doubtnut.com/l/_NfY5Z2lnEGOa
https://dl.doubtnut.com/l/_xexbyNueUYP7


Watch Video Solution

44. An AC source producing emf  [sin t+sin 2 t]

is connected in series with a capacitor and a resistor. The

current found in the circuit is i=i1sin 'omega' t +� 1

A. a.

B. b.

C. c.

D. d.  may be less than, equal to or greater than 

Answer: B

Watch Video Solution

V = V0 ω ω

i1 = i2

i1 < i2

i1 > i2

i1 i2

https://dl.doubtnut.com/l/_xexbyNueUYP7
https://dl.doubtnut.com/l/_V2dlxrTQZ1MD
https://dl.doubtnut.com/l/_SR8eduXFYdNc


45. An alternating current is given by 

.  

The rms current is given by

A. 

B. 

C. 

D. information is insu�cient to �nd the rms current

Answer: C

Watch Video Solution

I = i1 cos ωt + i2 sinωt

A
7

√2

A
1

√2

A
5

√2

46. For a resistance R and capacitance C in series the

impedence is twice that of a parallel combinations of the

https://dl.doubtnut.com/l/_SR8eduXFYdNc
https://dl.doubtnut.com/l/_sXzqfgm6W1x1


same elements. The frequency of the applied emf shall be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π

RC

1

2πRC

2π

√RC

1

2π√RC

47. A coil a capacitor and an  source of rms voltage 

 are connected in series. By varying the frequency of

the source, a maximum rms current of 6 A is observed. If

coil is connected is at DC batteryof emf 12 volt and

AC

24V

https://dl.doubtnut.com/l/_sXzqfgm6W1x1
https://dl.doubtnut.com/l/_MglPu7kO6i98


internal resistance , then current through it in steady

state is

A. 2.0A

B. 1.5A

C. 3.0A

D. 2.5A

Answer: B

Watch Video Solution

4Ω

48. A dc ammeter and a hot wire ammeter are connected

to a circuit in series. When a direct current is passed

through circuit, the dc ammeter shows 6 A. When ac

https://dl.doubtnut.com/l/_MglPu7kO6i98
https://dl.doubtnut.com/l/_wfFuA51cpO8w


current �ows through circuit, the ac ammeter shows 8A.

What will be reading of each ammeter if dc and ac current

�ow simulataneously through the circuit?

A. the DC ammeter will shown zero current

B. the DC ammeter will shown 6A current

C. the AC ammeter will shown 14A current

D. the AC ammeter will shown zero current

Answer: B

Watch Video Solution

49. Figures shows a parallel LCR circuit connected to a

200V, AC source. L=5H, . AtC = 80μF and R = 40Ω

https://dl.doubtnut.com/l/_wfFuA51cpO8w
https://dl.doubtnut.com/l/_csAL0XbT0dvo


resonance let  be the rs currents through L,C

and R. Then 

A. a.

B. b.

C. c.

I1 and i2

i1 = i2 and i1 > i2

i1 = 0 = i2

i1 = i2 and i1 < i2

https://dl.doubtnut.com/l/_csAL0XbT0dvo


D. d.

Answer: C

Watch Video Solution

i1 = i2 and i1 > i2

50. A 120V, 620W lamps is run froma 240V, 50Hz mains

supply sing a capacitor connected connected in series

with the lamp and supply. What is the teoretical value of

the capacitor required to operate the lamp at its normal

rating?

A. 

B. 

C. 

3.8μF

6.6μF

0.7μF

https://dl.doubtnut.com/l/_csAL0XbT0dvo
https://dl.doubtnut.com/l/_JICnb9duJIun


D. 

Answer: C

Watch Video Solution

13.3μF

51. In the above question size element will raise the power

factor to unity?

A. an inductor should be placed in series

B. a capacitor should be placed in series

C. a resistance should be placed in series

D. an inductor or a resistance should be placed in

series

https://dl.doubtnut.com/l/_JICnb9duJIun
https://dl.doubtnut.com/l/_hNxYCLBdf5Wb


Answer: D

Watch Video Solution

52. In the circuit shown in the �gure 

the peck value current  is

A. a.An inductor of 0.103H

B. b.An inductor of 0.25H

C. A resistance of 

D. A resistance of 

Answer: A

Watch Video Solution

XL = ) = R
XC

2

i0

6. Ω

100Ω

https://dl.doubtnut.com/l/_hNxYCLBdf5Wb
https://dl.doubtnut.com/l/_twCNP77rnBBg


53. A series circuit has an impendence of  and a

power factor of 0.63 to 60Hz. The voltage lags the current.

50.0Ω

https://dl.doubtnut.com/l/_zcrPdaUm86Fg


To raise the power factor of the circuit 

A. 
√5V0

2R

https://dl.doubtnut.com/l/_zcrPdaUm86Fg


B. 

C. 

D. 

Answer: A

Watch Video Solution

V0

2√2R

V0

2R

V0

2√3R

54. A metal rod moves at a constant velocity in a direction

perpendicular to its length. A constant, uniform magnetic

�eld exists in space in a direction perpendicular to the rod

as well as its velocity. Select the correct statements(s)

from the following

A. The entire rod is at same electric potential

https://dl.doubtnut.com/l/_zcrPdaUm86Fg
https://dl.doubtnut.com/l/_2bMRDD1xdE5q


B. There is an electric �eld in the rod

C. The electric potential is highest at the center of the

rod and decreases towards its ends

D. The electric potential is lowest at the center of the

rod and increases towards its ends

Answer: B

Watch Video Solution

55.  and  are �xed conducting smooth rails placed

in a vertical plane and joined by a constant current source

at its upper end.  is a conducting rod which is free to

slide on the rails. A horizontal uniform magnetic �eld

AB CD

PQ

https://dl.doubtnut.com/l/_2bMRDD1xdE5q
https://dl.doubtnut.com/l/_Q7RGlqHAbbkE


exists in space as shown in �gure. If the rod  is

released from rest then, 

A. The rod PQ may move downward with ocnstant

acceleration

B. The rod PQ may move upward with constant

acceleration

PQ

https://dl.doubtnut.com/l/_Q7RGlqHAbbkE


C. The rod wil move downward with decreasing

acceleration and �nally acquire a constant velocity

D. either a or b

Answer: D

Watch Video Solution

56. In a cylindrical region uniform magnetic �eld which is

perpendicular to the plane of the �gure is in increasing

with time and a conducting rod  is placed in thePQ

https://dl.doubtnut.com/l/_Q7RGlqHAbbkE
https://dl.doubtnut.com/l/_mpQpIFUduFVA


region.If  is the centre of the circle then  

A. P wil be at thigher potential than Q

B. Q will be at higher potential than P

C. Both P and Q will be at zero potential

D. No potential di�erence will be developed across the

rod

C

https://dl.doubtnut.com/l/_mpQpIFUduFVA


Answer: A

Watch Video Solution

57. A uniform magnetic �eld of induction  is con�ned to

a cyclindrical region of radius . The magnetic �eld is

increasing at a constant rate of  (tesla  second). A

charge  of mass , placed at the point  on the

B

R

dB/dt /

e m P

https://dl.doubtnut.com/l/_mpQpIFUduFVA
https://dl.doubtnut.com/l/_mxpVhzto9rd9


periphery of the �xed experiences an acceleration : 

A. a.  toward left

B. b.  toward right

C. c.  toward left

D. d. zero

1
2
eR

m

dB

dt

1
2
eR

m

dB

dt

eR

m

dB

dt

https://dl.doubtnut.com/l/_mxpVhzto9rd9


Answer: A

Watch Video Solution

58. In the given LC circuit,if initially capacitor C has charge

Q on it and 2C has charge 2Q. The polar ar as shown in

�gure. Then after closing switch S and t=0 

https://dl.doubtnut.com/l/_mxpVhzto9rd9
https://dl.doubtnut.com/l/_4W0iwuICFpiy


A. a.energy will get equally distributed in both the

capacitors ust after closing the switch

B. b. initial rate of groqth of current in inductor will be

2Q/3CL

C. c.maximum energy in the inductor will be 

D. d.none of these

Answer: C

Watch Video Solution

3Q2 /2C

59. Two inductors coils of self inductance 3H and 6H

respectively are connected with a resistance  and a

battery 10V as shown is �gure. The ratio of total energy

10Ω

https://dl.doubtnut.com/l/_4W0iwuICFpiy
https://dl.doubtnut.com/l/_kKEaqtRT31i8


stored at steady state in the inductors to that of heat

developed in resistance in10second at hte steady state is

(neglect mutual inductance between   

A. a.

L1 and L2

1

10

https://dl.doubtnut.com/l/_kKEaqtRT31i8


B. b.

C. c.

D. d.1

Answer: B

Watch Video Solution

1

100

1

1000

60. Power factor of an L-R series circuit is 0.6 and that of a

C-R series circuit is 0.5. If the element (L. C, and R) of the

two circuits are joined in series the power factor of this

circuit is found to be 1. The ratio of the resistance in the L-

R circuit to the resistance in the C-R circuit is

Watch Video Solution

https://dl.doubtnut.com/l/_kKEaqtRT31i8
https://dl.doubtnut.com/l/_8Fl06NcmfdE3


61. In the circuit diagram show,

  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

XC = 100Ω, XL = 200Ω, &R = 100Ω

6

5

5

6

4

3√3

3√3

4

https://dl.doubtnut.com/l/_ligWRKjwmAcH
https://dl.doubtnut.com/l/_mAKQrFxAvDhf


62. An inductor L, a resistanc eR and two identical bulbs

 are connected to a battery through a switch S

as shown in the �gure . The resistance of coil having

inductance L is also R. Which of the following statement

gives the corrrect description of the happenings when the

switch S is closed? 

A. (a)B_(2) B_(1)` and �nally both the

bulbs shine equally bright.

B1 and B2

lightsearlierthan

https://dl.doubtnut.com/l/_mAKQrFxAvDhf


B. (b)B_(1)` light up earlier and �nally both the bulbs

acquire equal brightnesss,

C. (c)B)_(2) B_(1)

B_(2)`

D. (d)  lights up together with equal brightness all

the time.

Answer: A

Watch Video Solution

lightsupearlier and f ∈ ally

sh ∈ esbrighterthan

B2

63. A Capacitor and a coil in series are connected to a 6volt

ac source. By varying the frequency of the source,

maximum current of 600mA is observed. If the same coil is

https://dl.doubtnut.com/l/_mAKQrFxAvDhf
https://dl.doubtnut.com/l/_k46QENBF4Xr1


now connected toa cell of emf 6volt dc and internal

resistance of 2ohm, the current h through it will be

A. 0.5A

B. 0.6A

C. 1.0A

D. 2.0A

Answer: A

Watch Video Solution

64. In the shown AC circuit phase di�erent between

current  and  is  I1 I2

https://dl.doubtnut.com/l/_k46QENBF4Xr1
https://dl.doubtnut.com/l/_fG2K0H32qZAh


A. a.

B. b.

C. c.

D. d.

Answer: C

Watch Video Solution

− tan− 1.
π

2
xL

R

tan− 1 −
XL − XC

R

+ tan− 1.
π

2
xL

R

tan− 1. +
XL − XC

R

π

2

https://dl.doubtnut.com/l/_fG2K0H32qZAh
https://dl.doubtnut.com/l/_GwIBGuVtIKW0


65. Electric circuit is composed of three conducting rods

MO, ON and PQ as shown in the �gure. The resistance of

the rods per unit length is known to be 1. The rod PQ

slides as shown in the �gure. At t=0, rod PQ is at O. The

whole system is embledded ina uniform magnetic �eld B,

which is directed perpendicularly into page. The induced

electric current is: 

https://dl.doubtnut.com/l/_GwIBGuVtIKW0


A. (a)Proportional to time t

B. (b)Inversibly proportional to time t

C. (c)Proportional to square at time t

D. (d)Independent of time t

Answer: D

Watch Video Solution

66. In the circuit as shown in the �gure, switch S is added

at t=0. Then: 

https://dl.doubtnut.com/l/_GwIBGuVtIKW0
https://dl.doubtnut.com/l/_SXb0fSFHbaQH


A. after a long time interval potential di�erences

across capacitor and inductor will be equal

B. after a long time interval charge on a capacitor will

be EC

C. after a long time interval curent in the inductory will

be E/R

D. after a long time interval current through battery

willl be same as the curren through it initially

https://dl.doubtnut.com/l/_SXb0fSFHbaQH


Answer: D

Watch Video Solution

67. A pure resistive circuit element  when connected to

an sinusoidal  supply peak voltage  gives a peak

current of  which is in phase with the voltage. A second

circuit element , when connected to the same 

supply also gives the same value of peak currrent but the

current lags behind by . If the series combination of 

and  is connected to the same supply. the rms value of

current is

A. a.

B. b.

X

AC 200V

5A

Y AC

900 X

Y

amp
10

√2

amp
5

√2

https://dl.doubtnut.com/l/_SXb0fSFHbaQH
https://dl.doubtnut.com/l/_a8rTgBDwLzua


C. c.

D. d.5amp

Answer: C

Watch Video Solution

( )amp
5

2

68. A current is made of two components a  component 

 and an  component . Find the

reading of hot wire ammeter?

A. 4amp

B. 

C. 

D. 5amp

dc

i1 = 3A ac i2 = 4√2 sinωt

4√2amp

(3 + 4√2)amp

https://dl.doubtnut.com/l/_a8rTgBDwLzua
https://dl.doubtnut.com/l/_ZIOSt6dCGbmo


Answer: D

Watch Video Solution

69. The self inductance of a choke coil is 10mH. When it is

connected witrh a 10V dc source loss of power is 20watt.

When it is connected witrh a 10V ac source loss of power

is 10 watt.The frequency of ac source will be:

A. 50Hz

B. 60Hz

C. 80Hz

D. 100Hz

Answer: C

https://dl.doubtnut.com/l/_ZIOSt6dCGbmo
https://dl.doubtnut.com/l/_KufGfkssEwCq


Watch Video Solution

70. Two capacitors 2C and 4C initially charged to potential

di�erence of  with the potential as show are

connected to an inductor of inductance L. Initial curren tin

the inductor is zer. Now the swtich 'S' is closed. The

maxmimum current in the circuit is 

A. 

B. 

V0 and 3V0

√
V0

8

C

3L

(8V0)√
C

3L

https://dl.doubtnut.com/l/_KufGfkssEwCq
https://dl.doubtnut.com/l/_Qf92h3Tpqg8l


C. 

D. 

Answer: B

Watch Video Solution

√
V0

4

C

3L

4V0√
C

3L

71. In the circuit shown in �gure switch S is closed at time

t=0, which statement is true after one time constant of L-R

https://dl.doubtnut.com/l/_Qf92h3Tpqg8l
https://dl.doubtnut.com/l/_hxo0Nq6WZLy3


circuit? 

A. a. Flux linked with inductor 

B. b. current through battery 

C. c. Flux linked with inductor 

D. d.Current through battery is 

Answer: C

Watch Video Solution

(1 − e− 1)
2Lε
R

(1 − e− 1)
ε

2R

(1 − e− 1)
Lε

R

2ε

R

https://dl.doubtnut.com/l/_hxo0Nq6WZLy3


72. A rectangular frame ABCD, made of a uniform metal

wire, has a straight connection between E and F made of

the samae wire, as shown in �g. AEFD is a square of side

1m, and EB=FC=0.5m. The entire circuit is placed in steadily

increasing, uniform magnetic �eld directed into the plane

of the paper and normal to it. The rate of change of the

magnetic �eld is . The resistance per unit length of

the wire is . Find the magnitude and directions of

the currents in the segments AE, BE and EF. 

1T /s

1ω/m

https://dl.doubtnut.com/l/_P7KtW8zGlqpW


A. 2

B. 4

C. 43468

D. 43471

Answer: D

Watch Video Solution

73. Three identical large plates are �xed at separation of d

from each other as shown in �gure. The area of each plate

is A. Plate 1 is given charge  while plates 2 and 3 are

neutral and are connected to each other through coil of

inductances L and switch S. If resistance of all connected

+Q

https://dl.doubtnut.com/l/_P7KtW8zGlqpW
https://dl.doubtnut.com/l/_tFLUHZlQPkjD


wires is neglected the maximum current �ow through coil

after closing switch is ( ) (neglect fringe e�ect)  

A. 

B. 

C. `(V_(a)-V_(b))=ZERO

D. 

C = εe0
A

d

Q

√LC

Q

2√LC

Q

2√LC

https://dl.doubtnut.com/l/_tFLUHZlQPkjD


Answer: C

Watch Video Solution

74. A conducting rod with resistance r per unit length is

moving inside a vertical magnetic �eld B with speed v on

two smooth horizontal parallel ideal conducting rails. The

end of the rails are connected to a resistor R. the

separation between the rails is d. The rod maintains a

tilted angle  to the rail. Find the external force F required

to keep the rod moving 

θ

https://dl.doubtnut.com/l/_tFLUHZlQPkjD
https://dl.doubtnut.com/l/_1ReUdgChL0Cw


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

F =
B2d2v

R + dr

F =
B2d2v

(R + dr/sin θ)

F =
B2d2v sin θ

(R + dr) /sin θ

F =
B2d2v cos θ

(R + dr) /cos θ

75. In the circuit shown, the capacitor initially charged

with a 12V batteryy, when switch  is open and switch 

is closed. The maximum value of current in the circuit

S1 S2

https://dl.doubtnut.com/l/_1ReUdgChL0Cw
https://dl.doubtnut.com/l/_DtFr20gInZMt


when  is opened and  is closed is  

A. 

B. 

C. 

D. 

S2 S2

10−6
A

7.2μA

720μA

360μA

https://dl.doubtnut.com/l/_DtFr20gInZMt


Answer: C

Watch Video Solution

76. In the �gures shown current in the long straight wire

varies as  where  is the initial currentI = I0( )
t0 − t

t0
I0

https://dl.doubtnut.com/l/_DtFr20gInZMt
https://dl.doubtnut.com/l/_R2mPI0TQfGlV


The charge �own through resistance in the time  is  

A. 

B. 

C. 

D. 

t0

μ0

2π

lbl0

R

In( )
μ0

2π

ll0

R

b

a

In( )
μ0

2π

ll0

R

a + b

a

In( )
μ0

2π

al0

R

b

l

https://dl.doubtnut.com/l/_R2mPI0TQfGlV


Answer: C

Watch Video Solution

77. Consider the shown circuit. The net current supplied as

a function of time is 

https://dl.doubtnut.com/l/_R2mPI0TQfGlV
https://dl.doubtnut.com/l/_7DBxHs1zARc3


A. 

B. 

C. 

D. None of these

(2√2 sin 100t)A

2 sin(100t + 45∘ )A

(2√2 sin(100t + 45∘ )A

https://dl.doubtnut.com/l/_7DBxHs1zARc3


Answer: B

Watch Video Solution

78. A' is �rst connected with X for  with

capacitor initially being uncharged. Then, the switch is

thrown to Y at t=0. The time interval after which the

potential di�erence across the capacitor becomes 3.15V is

approximately 

2 × 10− 3s

https://dl.doubtnut.com/l/_7DBxHs1zARc3
https://dl.doubtnut.com/l/_IGC0RyquiyRp


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

× 10−4s
π

3

× 10−4s
2π

3

π × 10−4s

× 10−4s
π

2

79. In case of  circuits the relation , where  is

impedance, can directly applied to

A. peak valuie of voltage an dcurren t

B. rms values of voltage and current

AC V = iZ Z

https://dl.doubtnut.com/l/_IGC0RyquiyRp
https://dl.doubtnut.com/l/_I1uhX5nA0dJb


C. instantaneous values of voltage and current

D. steady state values of voltage and current

Answer: A::B

Watch Video Solution

80. A conducting rod of length l is hinged at point O. It is a

free to rotate in a verical plane. There exists a uniform

magnetic �eld B in horizontal direction. The rod is

released from the position shown. The potential di�erence

https://dl.doubtnut.com/l/_I1uhX5nA0dJb
https://dl.doubtnut.com/l/_ssLV8LbVNN3g


between the two ends of the rod is proportional to 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

l3 / 2

l2

sin θ

(sin θ)1 / 2

https://dl.doubtnut.com/l/_ssLV8LbVNN3g


81. Two straight conducting rails form a right angle where

their ends are joined. A conducting bar in contact with the

rails starts at the vertex at time t = 0 and moves with

constant velocity v along them as shown in Fig. A

magnetic �eld  is directed into the page. the induced

emf in the circuit at any time t is proportional to 

A. 

B. t

→
B

t∘

https://dl.doubtnut.com/l/_ssLV8LbVNN3g
https://dl.doubtnut.com/l/_Ew8bnX5bBLVs


C. Voltage of source will lead the current through

D. 

Answer: B::D

Watch Video Solution

v2

82. An LC cirucit has capacitance  and inductance 

. A second circuit has 

and a third circuit has . All the

three capacitors are charged to the same potential V and

then made to oscilate. Then

A. angular frequency of oscillation is same for all the

three circuits

C1 = C

L1 = L C2 = C /2 and L2 = 2L

C3 = 2C and L3 =
L

2

https://dl.doubtnut.com/l/_Ew8bnX5bBLVs
https://dl.doubtnut.com/l/_39HXJ2NhhqVb


B. angular frequency of oscillation is di�erent for all

three circuits

C. maximum current is greatest in second circuit

D. mamimum current is greatest in third circuit

Answer: A::D

Watch Video Solution

83. Current growth in two L-R circuits (b) and (c ) as shown

in �gure (a). Let  and  be the correspondingL1, L2, R1 R2

https://dl.doubtnut.com/l/_39HXJ2NhhqVb
https://dl.doubtnut.com/l/_JVv8U1vMr8OH


values in two circuits. Then 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

R1 > R2

R1 = R2

L1 > L2

L1 < L2

https://dl.doubtnut.com/l/_JVv8U1vMr8OH


84. Two parallel long straight conductors lie on a smooth

horizontal surface. Two other parallel conductor rest on

them at right angles so as from B exits vertical. A uniform

magnetic �eld B exists a vertical direction. Now all the four

conductors stock moving outwards with a constant

velocity v. The induced emf e and induced current i will

vary wide time t as

A. 

B. 

https://dl.doubtnut.com/l/_xFaTN9uoyNr3


C. 

D. 

Answer: A::D

Watch Video Solution

85. the uniform magnetic �eld perpendicular to the plane

of a conducting ring of radius a change at the rate of ,

then

A. all the points ont the ring are the same potential

α

https://dl.doubtnut.com/l/_xFaTN9uoyNr3
https://dl.doubtnut.com/l/_6IWN0RBYxupn


B. the emf induced in the ring is 

C. electric �eld intensity E at anny point on the ring is

zero

D. 

Answer: A::B::D

Watch Video Solution

πa2α

E = )
aα

2

86. Figure shown plane �gure made of a conductor located

in a magnetic �eld along the inward normal to the plane

of the �gure. The magnetic �eld starts diminishing. Then

https://dl.doubtnut.com/l/_6IWN0RBYxupn
https://dl.doubtnut.com/l/_0sTrMwNNggbn


the induced current 

A. at point P is clockwise

B. at point Q is anticlockwise

C. at point Q is clockwise

D. at point Q is clockwise

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_0sTrMwNNggbn


87. A capacitor is charged to a potential of . It is

connected with an inductor through a switch S. The switch

is closed at time t=0. Which of the following statement(s)

is/are correct? 

A. The maximum current in the circuit is 

V0

V0√
C

L

https://dl.doubtnut.com/l/_0sTrMwNNggbn
https://dl.doubtnut.com/l/_eT3iPuA5SyA3


B. Potential across capacitor becomes zero for the �rst

time at 

C. Energy stored in the inductor at time  is

D. Maximum energy stored in the inductor 

Answer: A::D

Watch Video Solution

t = π√LC

t = √LC
π

2

CV 2
0

1

4

CV 2
0

1

2

88. A conducting rod  of length  is rotate about a

point  in a uniform magnetic �eld  directed into the

AC 4l

O
→
B

https://dl.doubtnut.com/l/_eT3iPuA5SyA3
https://dl.doubtnut.com/l/_GZmwm2yUhQm1


paper.  and . Then  

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

AO = l OC = 3l

VA − V0 =
Bωl2

2

V0 − VC = Bωl2
9

2

VA − VC = 4Bωl2

VC − V0 = Bωl2
9

2

https://dl.doubtnut.com/l/_GZmwm2yUhQm1


89. A square coil AECD of side 0.1m is placed in a magnetic

�eld . Here, t is in seconds and B is Tesla. The

magnetic �eld is into the paper. At time t=2s, induced �eld

in DC in 

A. 0.05v/M

B. along DC

C. alond CD

B = 2t2

https://dl.doubtnut.com/l/_X9ZXcFX69j76


D. 0.2V/m

Answer: B::D

Watch Video Solution

90. Which of the following statement(s) is/are correct

regarding the electic �eld produced by the changing

magnetic �eld?

A. It is conservative in nature

B. It is non conservative in nature

C. Potential can be de�ned corresponding to this �eld

D. The lines of this �eld are closed curves

https://dl.doubtnut.com/l/_X9ZXcFX69j76
https://dl.doubtnut.com/l/_OCklFO8Cvfmq


Answer: B::D

Watch Video Solution

91. Magnetic �ux passing through a coil varies with time

as,  weber, Resistance of the coil is .

A. At time t=2s, induced current in the coil is 0.8A

B. Induced current increases lineraly with time

C. From t=0 to t=2s,0.8C charge has �own in the coil

D. in the above time interval net �ow of charge is zero

Answer: A::B::C

Watch Video Solution

ϕ = (2t2 − 4) 10Ω

https://dl.doubtnut.com/l/_OCklFO8Cvfmq
https://dl.doubtnut.com/l/_UWz4akrT4wgO


92. In the L-R circuit as shown in �gure, potential

di�erence across the resistance at some instant is 4 V.

Then 

A. current is increasing at a rate of 8A/s at this instant

B. power supplied by the battery at this instant is 20W

C. power stored in the magnetic �eld at this instant is

16W

D. current in the circuit at this instant is 1A

https://dl.doubtnut.com/l/_YMBYN4QFiZO5


Answer: A::B::C::D

Watch Video Solution

93. In LCR circuit as shown in �gure 

A. current will lead the voltage

B. rms value of current is 20A

C. power factor of circuit is 
1

√2

https://dl.doubtnut.com/l/_YMBYN4QFiZO5
https://dl.doubtnut.com/l/_cVy8cKquyGIm


D. voltage drop across resistance is 100V

Answer: A::C

Watch Video Solution

94. In LCR circuit during resonance

A. power factor is zero

B. power factor is one

C. power developed acrtoss resistance is zero

D. power developed across capacitance is zero

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_cVy8cKquyGIm
https://dl.doubtnut.com/l/_w7otCtRLv3Fp


95. In an L-R circuit, if an iron core is inserted inside the

coil

A. steady state current will increase

B. steady state current will remain unchanged

C. time constant will increase

D. time constant will increase

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_w7otCtRLv3Fp
https://dl.doubtnut.com/l/_p5GOAAuMblAr


96. A V-shaped conducting wire is moved inside a magnetic

�eld as shown in �gure. Magnetic �el d is perpendicular to

paper inwards. Then 

A. 

B. 

C. 

D. 

Va = Vc

Va > Vc

Va > Vb

Vc > Vb

https://dl.doubtnut.com/l/_D9J2WIlsVCWa


Answer: A::C::D

Watch Video Solution

97. Current in   

A. just after closing the switch is zero

B. long after closing the switch is zero

C. just after closing the switch is 

R3

E

R3

https://dl.doubtnut.com/l/_D9J2WIlsVCWa
https://dl.doubtnut.com/l/_aXorFEAD8NdF


D. long after clolsing the switch is 

Answer: A::B

Watch Video Solution

E

R3

98. Current (i) passing through a coil varies with time t as

. At 1 s total �ux passing through the coil is 10 Wb.

Then

A. self inductance of the coil is 10H

B. self inductance of the coil is 5H

C. induced emf across the coil at 1second is 20V

D. induced emf across the coil at 1second is 10V

i = 2t2

https://dl.doubtnut.com/l/_aXorFEAD8NdF
https://dl.doubtnut.com/l/_eGAm2KPbtsqL


Answer: C::D

Watch Video Solution

99. A capacitor of capacity  is charged to a potential

di�erence of 12V. It is then connected across an inductor

of inductance . At an instant when potential

di�erence across the capacitor is 6V, what is the current(in

A)?

Watch Video Solution

2μF

6μH

100. Uniform magnetic �eld B=10T is acting in a region of

length L=2m as shown. A squre loop of side  enters in it
L

2

https://dl.doubtnut.com/l/_eGAm2KPbtsqL
https://dl.doubtnut.com/l/_qqNHDLkLFgYH
https://dl.doubtnut.com/l/_jQJRckDXgI6i


with constant acceleration . Resistance per

unit length of the square frame is `1Omega//m. At, t=1s 

A. induced current in the square frame is clockwise

B. induced current in the frame is 2.5A

C. magnetic froce on the frame is 25N

D. magnetic torque on the frame is zero

Answer: B::C::D

Watch Video Solution

α = 1m/s2

101. Self inductance of a soleniod can be increased by

https://dl.doubtnut.com/l/_jQJRckDXgI6i
https://dl.doubtnut.com/l/_Tn9t9wEHrhzj


A. increasing the current passing through the solenoid

B. decreasing the current passing through the

solenoid

C. inserting an iron core in the solenoid

D. increasing number of turns per unit length

Answer: C::D

Watch Video Solution

102. Comparing the L-C oscillations with the oscillations of

a spring-block system

A. L is equivalent to m

https://dl.doubtnut.com/l/_Tn9t9wEHrhzj
https://dl.doubtnut.com/l/_iWneTeuamTaf


B. C is equivalent to K

C. current is equivalent to speed

D. rate of change of current is equivalent to accelerate

Answer: A::C::D

Watch Video Solution

103. A signal geberatir supplies a sine wave if 20V, 5 to the

circuit shown in the �gure. Then. 

https://dl.doubtnut.com/l/_iWneTeuamTaf
https://dl.doubtnut.com/l/_RkONw3TfZUYL


A. the current in the resistive branch is 0.2A

B. the current in the capacitive branch is 0.126A

C. total line current is =0.24A

D. current in both the branches is same

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_RkONw3TfZUYL


104. In the circuit shown in the �gure, if both the bulbs

 are identical  

A. their brightness will be the same

B.  will be greater than 

B1 and B2

B2 B1

https://dl.doubtnut.com/l/_RkONw3TfZUYL
https://dl.doubtnut.com/l/_kp5pkSHNaLbW


C. as frequency of supply volatage is increased

brightness of bulb  will increase and that of B

decrease

D. Brightness of both bulbs is independent o frequency

Answer: B::C

Watch Video Solution

B1

105. In a series LCR circuit with an AC so 

and  Hz, R=300 ohm, C=0.02mF, L=1.0H, which of

the follwing is correct

A. the rms current in the circuit is 0.1 A

(Erms = 50V )

f = 50/π

https://dl.doubtnut.com/l/_kp5pkSHNaLbW
https://dl.doubtnut.com/l/_gsff2xkl4NM2


B. the rms potential di�erence acrosss the capacitor is

50V

C. the rms potential di�erence across the inductor is

10V

D. the rms current in the circuit is 0.14A

Answer: A::B

Watch Video Solution

106. A circuit is set up by connecting L=100mH, C

and R  in series. An alternating emf of 150√2 )V,

(500)/(pi) Hz is applied across this series

= 5μF

= 100Ω

https://dl.doubtnut.com/l/_gsff2xkl4NM2
https://dl.doubtnut.com/l/_WyeeotNaQ04J


combination.Calculate the impedance of the circuit. What

is the average power dissipated in the resistor

A. `

B. 

C. 

D. 

Watch Video Solution

107. A circuit containing an inductance and a resistance

connected in series, has an AC source of 200V, 50Hz

connected across it. An AC current of 10A rms �ows

https://dl.doubtnut.com/l/_WyeeotNaQ04J
https://dl.doubtnut.com/l/_ODUELu8jGyjW


through th ecircuit and the power loss is measured to be

1W.

A. The inductance of the circuit is 

B. The frequency of the AC when the phase di�erence

between the current and emf becomes , with the

above components is 

C. The frequency of the AC when the phase di�erence

between the current and emf becomes , with the

above components is 

D. The frequency of the AC when the phase di�erence

between the current and emf becomes , with the

above components is .

H
√3

10π

π

4

Hz
50

√3

π/3

Hz
25

√3

π/4

Hz
25

√3

https://dl.doubtnut.com/l/_ODUELu8jGyjW


Answer: A::B

Watch Video Solution

108. In the given circuit, then AC source has 

Considering the indcutor and capacitor and capacitor to

be ideal, the correct choice(s) is (are): 

ω = 50rad/s

https://dl.doubtnut.com/l/_ODUELu8jGyjW
https://dl.doubtnut.com/l/_p8OkshsAjfVR


A. The voltage across  resistor 

B. The voltage across  resistor 

C. The current through the circuit, l is 

D. The current through the circuit, l is 1.2A

Answer: A::B::C

Watch Video Solution

100Ω 20√2V

50Ω 20√2V

A
2

√10

109. The given arrangement carries a capacitor with

capacitance 40mF and two inductors

. If the capacitor initiallyL1 = 25H and L2 = 100H

https://dl.doubtnut.com/l/_p8OkshsAjfVR
https://dl.doubtnut.com/l/_T7LBqWd9g5A8


carries a charge of 10mC, then 

A. the maximum current through the inductor  when

key  is closed is 20mA

B. the maximum current through the inductor  when

key  is closed is 5mA

C. the maximum current through the inductor  when

both the keys are closed is 

D. 10mA

L1

K1

L2

K2

L2

√5A

https://dl.doubtnut.com/l/_T7LBqWd9g5A8


Answer: B::C::D

Watch Video Solution

110. In the given circuit, the AC source has .

Considering the inductor and capacitor to be ideal, the

correct choice (s) is (are): 

A. The voltage across  resistor 

ω = 50rad/s

100Ω 20√2V

https://dl.doubtnut.com/l/_T7LBqWd9g5A8
https://dl.doubtnut.com/l/_RfxsCdBYmAan


B. The voltage across  resistor 

C. The curren through the circuit,

D. The current through the circuit, l is 1.2A

Answer: A::B::C

Watch Video Solution

50Ω 20√2V

A
2

√10

111. A series RLC circuit is driven by a generator at

frequency 1000Hz. The inductance is 90.0 mH, capacitance

is  and the phase constant has magnitude of  

A. Here current leads the voltage in phase

B. Here voltage leads the current in phase

0.5μF 60∘

(Takeπ2 = 10)

https://dl.doubtnut.com/l/_RfxsCdBYmAan
https://dl.doubtnut.com/l/_duGpXhhhs37Y


C. Resistance of circuit is 

D. At resonance 

Answer: B::C::D

Watch Video Solution

Ω
80π

√3

× 104rad/sec
√2

3

112. The radius of circular loop is 'a'. Magnetic �eld is

incerasing at a constant rate a. Magnetic �eld of a

con�ned with the axis of the loop. Resistance per unit

length of the wire of loop is . Choose the correctρ

https://dl.doubtnut.com/l/_duGpXhhhs37Y
https://dl.doubtnut.com/l/_p411miaWkZDV


option(s): 

A. Current in the loop PQRS  anticlockwise

B. Current in the loop PQRS is  clockwise

C. Current in the wire PR is zero

D. Current in the wire PR is 

Answer: A::C

aα

2ρ

aα

ho

πaα

2ρ

https://dl.doubtnut.com/l/_p411miaWkZDV


Watch Video Solution

113. In the circuit diagram shown in �gure, initially switch S

is opened and the circuit is in steady state. At time t=0, the

switch S is closed and the new steady state is reached

after some time. Choose the correct option(s) 

A. Current in the indcutor when the circuit reaches the

new steady state is 4A.

https://dl.doubtnut.com/l/_p411miaWkZDV
https://dl.doubtnut.com/l/_0uMsdwSIGIlc


B. The net change in the magnitic �ux is the inductor is

1.5Wb

C. The net change in the magnetic �ux in the

conductor is 9volt when the circuit reaches the new

steady state.

D. The charge stored in the capacitor in the new steady

state is 1.2mC

Answer: A::B

Watch Video Solution

114. Resistor, inductor and capacitor are connected in

parallel to an AC source of emf  If V = 100 sinωt

https://dl.doubtnut.com/l/_0uMsdwSIGIlc
https://dl.doubtnut.com/l/_I3BDEwNPqYE4


, then choose correct

option: 

A. rms current through the source will be 50A

R = 2Ω, XL = 2Ω and XC = 4Ω,

https://dl.doubtnut.com/l/_I3BDEwNPqYE4


B. power factor of the circuit is 

C. Voltage of source will lead the current through

source by 

D. Impendance of parallel combination is 

Answer: B::C::D

Watch Video Solution

)
2

√5

tan− 1( )
1

2

Ω
4

√5

115. A capacitor of capacitnace C is charged to a potential

di�erence V and then disconnected from the battery. Now

https://dl.doubtnut.com/l/_I3BDEwNPqYE4
https://dl.doubtnut.com/l/_OQl4CUWbrw3d


it is connected to an inductor of inductance L at t=0. Then 

A. Energy stored in capacitor and inductor will be equal

at time 

B. Potential di�erence across inductor will be  at

time 

C. The rate of increase of energy in magnetic �eld will

be maximum at 

t = √LC
π

2

V

2

t = √LC
π

3

√LC
π

4

https://dl.doubtnut.com/l/_OQl4CUWbrw3d


D. When the potentail di�erence across the capacitor

Answer: B::C::D

Watch Video Solution

√( )
3C

L

116.   

In given LR circuit the switch S is closed at time  thent = 0

https://dl.doubtnut.com/l/_OQl4CUWbrw3d
https://dl.doubtnut.com/l/_HPSEeoAXVTk1


A. The ratio of induced emfs in the inductors of

inductances L and 2L will be correct

B. The ratio of indued emfs in the inductor of

inductances L and 2L will decrease with time

C. The potential di�erence  increase with time

D. The potential di�erence  will be constant

Answer: A::D

Watch Video Solution

VA − VB

VA − VB

117. A capacitor in an LC oscillation has a maximum

potential di�erence of 1.5 and a maximum energy .360μJ

https://dl.doubtnut.com/l/_HPSEeoAXVTk1
https://dl.doubtnut.com/l/_TsMLalIcAqNo


At a certain instant the energy in the capacitor is ,

the potential di�erence across the capacitor is V volt?

A. 0 volt

B. 5 volt

C. 15 volt

D. 20volt

Answer: B::C

Watch Video Solution

40μJ

118. In the circuit shown in �gure switch S is closed at time

t=0 

https://dl.doubtnut.com/l/_TsMLalIcAqNo
https://dl.doubtnut.com/l/_QpcBvBsCwMkd


  

Current I from the battery at time t is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3(1 − e− 2t)

3(1 + e− 2t)

3(1 − e− )
t

9

3 − e− 2t

https://dl.doubtnut.com/l/_QpcBvBsCwMkd


119. In the circuit shown in �gure switch S is closed at time

t=0 

  

Potential di�erence across  resistance at time t is given

by

A. 

B. 

C. 

3Ω

9e− 21

6e− 2t

3e− 2t

https://dl.doubtnut.com/l/_QpcBvBsCwMkd
https://dl.doubtnut.com/l/_f4vNlAlgH4TN


D. 

Answer: B

Watch Video Solution

18(1 − e− t/ 9)

120. In the circuit shown in �gure switch S is closed at time

t=0 

  

https://dl.doubtnut.com/l/_f4vNlAlgH4TN
https://dl.doubtnut.com/l/_TYdKqBmkdsRT


At what time current through  resistance and 1H

inductor are equal?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3Ω

In√
5

3

In( )
8

3

In( )
5

3

In√
8

3

121. In the circuit shown in �gure switch S is closed at time

t=0 

https://dl.doubtnut.com/l/_TYdKqBmkdsRT
https://dl.doubtnut.com/l/_iwu3ssQUW2e4


  

Takin left to right current through the indcutor as

apositive current, current through inductor varies with

time as

A. 

B. 

https://dl.doubtnut.com/l/_iwu3ssQUW2e4


C. 

D. 

Answer: B

Watch Video Solution

122. In an  circuit shows in Fig. , . At

time , charge in the capacitor is  and it is

decreasing at the rate of . Choose the corrent

LC C = 1F L = 4H

t = 0 4C

√5Cs− 1

https://dl.doubtnut.com/l/_iwu3ssQUW2e4
https://dl.doubtnut.com/l/_v6Ml8A35ruKX


statement. 

A. 6 C

B. 8 C

C. 10 C

D. 12 C

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_v6Ml8A35ruKX


123. In an L-C circuit shown in �gure 

C=1F, L=4H 

At time t=0, charge in the capacitor is 4C and it is

decreasing at a rate of   

  

Maximum charge in the capacitor can be

A. 

B. 

C. 

√5C /s

2 sin− 1( )
2

3

2 cos − 1( )
2

3

2 tan− 1( )
2

3

https://dl.doubtnut.com/l/_v6Ml8A35ruKX
https://dl.doubtnut.com/l/_cvcABFOuMwos


D. None of these

Answer: D

Watch Video Solution

124. In an L-C circuit shown in �gure 

C=1F, L=4H 

At time t=0, charge in the capacitor is 4C and it is

decreasing at a rate of   

  

√5C /s

https://dl.doubtnut.com/l/_cvcABFOuMwos
https://dl.doubtnut.com/l/_bSJdoy28tsZp


Choose the correct option 

A. (a)maximum current in the circuit is 4A

B. (b)When current is half its maximum value, charge in

capacitor is less than is maximum value

C. (c)Both a and b are correct

https://dl.doubtnut.com/l/_bSJdoy28tsZp


D. (d)Both a and b are wrong

Answer: B

Watch Video Solution

125. In the circuit shown in �gure : 

 and .

Current in  circuit is  in  circuit is  and

the main current is   

R = 10Ω, L = H, R2 = 20Ω
√3

10
C = mF

√3

2

L − R1 I1 C − R1 I2

I

https://dl.doubtnut.com/l/_bSJdoy28tsZp
https://dl.doubtnut.com/l/_X4CWTdCQHZLj


  

Phase di�erence between  and  is

A. (a)

B. (b)

C. (c)

D. (d)

Answer: B

Watch Video Solution

I1 I2

0∘

90∘

180∘

60∘

https://dl.doubtnut.com/l/_X4CWTdCQHZLj


126. In the circuit shown in �gure : 

 and .

Current in  circuit is  in  circuit is  and

the main current is   

  

At some instant current in  circuit is . At the

same instant current in  branch will be

R = 10Ω, L = H, R2 = 20Ω
√3

10
C = mF

√3

2

L − R1 I1 C − R1 I2

I

L − R1 10A

C − R2

https://dl.doubtnut.com/l/_X4CWTdCQHZLj
https://dl.doubtnut.com/l/_0QvBYrUcEPvd


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5A

5√2A

5√6A

5√3A

127. In the circuit shown in �gure : 

 and .

Current in  circuit is  in  circuit is  and

the main current is   

R = 10Ω, L = H, R2 = 20Ω
√3

10
C = mF

√3

2

L − R1 I1 C − R1 I2

I

https://dl.doubtnut.com/l/_0QvBYrUcEPvd
https://dl.doubtnut.com/l/_ZYSmllQTj2rP


  

Phase di�erence between  and  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I1 I2

20A

10√2A

20√2A

25A

https://dl.doubtnut.com/l/_ZYSmllQTj2rP


128. In the circuit shown in �gure q varies with time t as

. Here q is in coulomb and t in second.  

  

Find 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

q = (16t2)

Vab = (Va − Vb)att = 3s

−24.5V

488V

−25.5V

22.5V

https://dl.doubtnut.com/l/_ZYSmllQTj2rP
https://dl.doubtnut.com/l/_BaF4ppyf441r


129. In the circuit shown in �gure q varies with time t as

. Here q is in coulomb and t in second.  

  

Find 

A. 50 V

B. 35.5 V

C. 46.5 V

D. 40.2 V

Answer: C

Watch Video Solution

q = (16t2)

Vabatt = 5s

https://dl.doubtnut.com/l/_BaF4ppyf441r
https://dl.doubtnut.com/l/_oVLgRSP4Y496


130. In the �gure shown, a conducting wire PQ of length

l=1m, is moved in a uniform magnetic �eld B=4T with

constant velocity v=2m/s towards right. Given

.  

  

Currents through resistor, capacitor and inductor at any

time t are  respectively. Current through wire

PQ is I. 

At t=2s,At t=2s, suppose P is the initial power generated by

the applied force. P1 the power generated by the applied

R = 2Ω, C = 1F and L = 4H

l1, I2 and I3

https://dl.doubtnut.com/l/_LhwizULdUup1


for, P1 the power stored in magnetic �eld of inductor and

P2 the power dissipated in resistance. The

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0

2A

4A

6A

131. In the �gure shown, a conducting wire PQ of length

l=1m, is moved in a uniform magnetic �eld B=4T with

constant velocity v=2m/s towards right. Given

https://dl.doubtnut.com/l/_LhwizULdUup1
https://dl.doubtnut.com/l/_gLuZjIzCXizx


.  

  

Currents through resistor, capacitor and inductor at any

time t are  respectively. Current through wire

PQ is I. 

Find the force required to move the wire with the given

constant velocity of 2m/s at t=2s

A. 

B. 

C. 

R = 2Ω, C = 1F and L = 4H

l1, I2 and I3

8N

16N

24N

https://dl.doubtnut.com/l/_gLuZjIzCXizx


D. 

Answer: D

Watch Video Solution

32N

132. In the �gure shown, a conducting wire PQ of length

l=1m, is moved in a uniform magnetic �eld B=4T with

constant velocity v=2m/s towards right. Given

.  

  

R = 2Ω, C = 1F and L = 4H

https://dl.doubtnut.com/l/_gLuZjIzCXizx
https://dl.doubtnut.com/l/_fgrJbERw3JV3


Currents through resistor, capacitor and inductor at any

time t are  respectively. Current through wire

PQ is I. 

At t=2s,At t=2s, suppose P is the initial power generated by

the applied force. P1 the power generated by the applied

for, P1 the power stored in magnetic �eld of inductor and

P2 the power dissipated in resistance. The

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

l1, I2 and I3

P = 72J /s

P1 = 40J /s

P2 = 32J /s

https://dl.doubtnut.com/l/_fgrJbERw3JV3


133. The current in ampere through an inductor is 

i=(10+20t) 

Here t is in second. The induced emf in the inductor 4V. 

The self inductance of the indicator is, L…..H,

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.2

0.4

0.1

1.0

https://dl.doubtnut.com/l/_fgrJbERw3JV3
https://dl.doubtnut.com/l/_5ibCYPVFagU0


134. The current in ampere through an inductor is 

i=(20t+10) 

Here t is in second. The induced emf in the inductor 4V. 

Total �ux linked with the inductor at t= 2 is a

A. 10 Wb

B. 20 Wb

C. 30 Wb

D. 40 Wb

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Z6omnQKUVtiX


135. In the �gure shown 

. Initially  is charged 50V and  to 10V. Switch S is

closed at time t=D. Suppose at some instant charge on 

is 20C with the same polarties as shown in the �gure 

  

Energy stored in capacitor  at this instant will

A. 10 J

B. 15 J

C. 25 J

C1 = 1F , C2 = 2F and L = 5H

C1 C2

C1

C2

https://dl.doubtnut.com/l/_qjveYvfwhPXa


D. 40 J

Answer: C

Watch Video Solution

136. In the �gure shown 

. Initially  is charged 50V and  to 10V. Switch S is

closed at time t=D. Suppose at some instant charge on 

is 20C with the same polarties as shown in the �gure 

C1 = 1F , C2 = 2F and L = 5H

C1 C2

C1

https://dl.doubtnut.com/l/_qjveYvfwhPXa
https://dl.doubtnut.com/l/_b2c7B3JNFIji


  

`Current in the circuit at this instant will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10√2A

15√2A

10A

20A

https://dl.doubtnut.com/l/_b2c7B3JNFIji
https://dl.doubtnut.com/l/_P2H2HxHDigvi


137. In the �gure shown .

Initially  is charged 50V and  to 10V. Switch S is closed

at time t=D. Suppose at some instant charge on  is 10C

with the same polarties as shown in the �gure 

  

Maximum current in the circuit will be

A. 

B. 

C. 

D. 

C1 = 1F , C2 = 2F and L = 5H

C1 C2

C1

4√30A

16√2A

20√3A

12√6A

https://dl.doubtnut.com/l/_P2H2HxHDigvi


Answer: A

Watch Video Solution

138. In an L-C -R series circuit connected to an AC source

, resistance   

peak value of current is

A. 

B. 

C. 

D. 

Answer: A

V = V0 sin(100π(t) + )
π

6

VR = 40V , VL = 40 and VC = 10V R = 4Ω

10√2A

15√2A

20√2A

25√2A

https://dl.doubtnut.com/l/_P2H2HxHDigvi
https://dl.doubtnut.com/l/_l1EH5i1QQNQi


Watch Video Solution

139. In an L-C -R search circuit connected to an AC source

, resistance   

Choose the correct option

A. 

B. 

C. both (a) and (b) are correct

D. Both a and b are wrong

Answer: A

Watch Video Solution

V = V0 sin(100π + )
π

6

VR = 40V , VL = 40 and VC = 10V R = 4Ω

L = H
1

25π

C =
1

50π

https://dl.doubtnut.com/l/_l1EH5i1QQNQi
https://dl.doubtnut.com/l/_08G7Duo99NEc


140. The potential di�erence across a  inductor as a

function of time is shown in �gure. At time , current

is zero 

Current  second is  

A. 

B. 

C. 

D. 

2H

t = 0

t = 2

1A

3A

4A

5A

https://dl.doubtnut.com/l/_08G7Duo99NEc
https://dl.doubtnut.com/l/_4PsiqrjZ59oF


Answer: D

Watch Video Solution

141. The potentiak di�erence across a 2H inductor as a

function of time is shown in the �gure. At time t=0, current

is zero. 

  

Current versus time graph across the inductor will be

https://dl.doubtnut.com/l/_4PsiqrjZ59oF
https://dl.doubtnut.com/l/_fMw55bcCSJ1M


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

142. A conducting bar is slid at a constant velocity v along

two conducting rods. The rods ar seprated by a distance l

https://dl.doubtnut.com/l/_fMw55bcCSJ1M
https://dl.doubtnut.com/l/_pDcIDTgzmh2I


and connected across a resistor R. The entire apparatus is

placed in an external magnetic �eld B directed into the

page 

  

Which of the following represents the current i generated

by the apparantus?

A. 

B. 

https://dl.doubtnut.com/l/_pDcIDTgzmh2I


C. 

D. 

Answer: A

Watch Video Solution

143. A conducting bar is slid at a constant velocity v along

two conducting rods. The rods ar seprated by a distance l

and connected across a resistor R. The entire apparatus is

placed in an external magnetic �eld B directed into the

page 

https://dl.doubtnut.com/l/_pDcIDTgzmh2I
https://dl.doubtnut.com/l/_fRapiCzesBua


  

An increase in which of the following would NOT increase

the current generated by the apparatus?

A. v

B. l

C. R

D. B

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fRapiCzesBua


144. A conducting bar is slid at a constant velocity v along

two conducting rods. The rods ar seprated by a distance l

and connected across a resistor R. The entire apparatus is

placed in an external magnetic �eld B directed into the

page 

  

The induced current in the above circuit is:

A. sinusoidal

B. clockwise

C. counterclockwise

https://dl.doubtnut.com/l/_eCicmnOOQ29B


D. there is not enough information to determine the

direction and nature of the current

Answer: C

Watch Video Solution

145. In the �gure shown a uniform conducing rod of mass

m and length l is suspended invertical plane by two

conducing springs of spring constant k each. Upper end of

springs are connected to each other by a capacitor of

capacitance C. A uniform horizontal magnetic �eld 

perpendicular to plane of springs in space initially rod is in

equillibrium. If the rod is pulled down and released, it

performs SHM. (Assume resistance of springs and rod are

(B0)

https://dl.doubtnut.com/l/_eCicmnOOQ29B
https://dl.doubtnut.com/l/_xibVZ4ZHK6jg


negligible) 

 

Find the period of oscillation of rod.

A. 

B. 

C. 

2π√
m

K

2π√
B2

0l
2C

K

2π√
m + B2

0l
2C

K

https://dl.doubtnut.com/l/_xibVZ4ZHK6jg


D. None of these

Answer: D

Watch Video Solution

146. In the �gure shown a uniform conducing rod of mass

m and length l is suspended invertical plane by two

conducing springs of spring constant k each. Upper end of

springs are connected to each other by a capacitor of

capacitance C. A uniform horizontal magnetic �eld 

perpendicular to plane of springs in space initially rod is in

equillibrium. If the rod is pulled down and released, it

performs SHM. (Assume resistance of springs and rod are

negligible) 

(B0)

https://dl.doubtnut.com/l/_xibVZ4ZHK6jg
https://dl.doubtnut.com/l/_TYltEHd8Z3Be


 

Find the period of oscillation of rod.

A. Electrical energy stored in capacitor is maximum

B. Electrical energy stored in capacitor is maximum

when rod is at its mean position

C. Current in rod in maximum at mean position of rod

https://dl.doubtnut.com/l/_TYltEHd8Z3Be


D. None of the above

Answer: B

Watch Video Solution

147. A uniform conducting ring of mass  kg and radius 1

m is kept on smooth horizontal table. A uniform but time

varying magnetic �eld  is present in the

region, where t is time in seconds. Resistance of ring is

. Then 

π

B = ( î + t2 ĵ)T

2(Ω)

https://dl.doubtnut.com/l/_TYltEHd8Z3Be
https://dl.doubtnut.com/l/_JUImPumZ0Zcx


  

Time (in second) at which ring start toppling is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

s
10

π

s
20

π

s
5

π

s
25

π

https://dl.doubtnut.com/l/_JUImPumZ0Zcx
https://dl.doubtnut.com/l/_w4mvGvoFzNRy


148. A uniform conducting ring of mass  kg and radius 1

m is kept on smooth horizontal table. A uniform but time

varying magnetic �eld  is present in the

region, where t is time in seconds. Resistance of ring is

. Then 

  

Heat generated (in kJ) through the ring till the instant

when ring start toppling is

A. 

B. 

π

B = ( î + t2 ĵ)T

2(Ω)

kJ
1

3π

kJ
2

π

https://dl.doubtnut.com/l/_w4mvGvoFzNRy


C. 

D. 

Answer: C

Watch Video Solution

kJ
2

3π

kJ
1

π

149. Comparing L-C oscillation with the oscillation if

spring-block-system, match the following table. 

Comparing L-C oscillations with the oscillations of spring-

block sytem, match the following table

Table-1
( LC oscillations )

Table-2
( Spring-block oscillations )

(A) L (P ) k

(B) C (Q) m

(C) i (R) v

(D) (S) x

(T ) None

di

dt

https://dl.doubtnut.com/l/_w4mvGvoFzNRy
https://dl.doubtnut.com/l/_Hrs5VXlLvc4x


Watch Video Solution

150. During current growth in L-R circuit, match the

following table, 

Watch Video Solution

https://dl.doubtnut.com/l/_Hrs5VXlLvc4x
https://dl.doubtnut.com/l/_aXTEUVSKUXzf


151. Match the following 

Watch Video Solution

Table-1 Table-2

(A) L (P ) [M 0L0T − 2]

(B) Magnetic Flux (Q) [ML2T − 2A− 1]

(C) LC (R) [ML2T − 2A− 2]

(D) CR2 (S) None

152. In the circuit diagram shown in Figure E=18V , L=2H,

. Switch S is closed at t=0 Match theR1 = 3Ω, R2 = 6Ω

https://dl.doubtnut.com/l/_LMh5SMTrLj8V
https://dl.doubtnut.com/l/_8MpqxmIyyNGv


following: 

Watch Video Solution

153. Instantaneous voltage and instantaneoss current in

an L-R circuit in AC is V=100sin (100)t and

https://dl.doubtnut.com/l/_8MpqxmIyyNGv
https://dl.doubtnut.com/l/_HyQibbNQ5qzg


. Match the following table,  

Watch Video Solution

i = 10 sin(100t − π/4)

(A) R (P ) SI units

(B) XL (Q) 5√2SI unit

(C) L (R) 10√2SI units

(D) Average power in one cycle (S) None

1

10√2

154. In the �gure  versus time graph along an inductor

is shown. Match the following 

Vab

https://dl.doubtnut.com/l/_HyQibbNQ5qzg
https://dl.doubtnut.com/l/_VxYBuX6L77lo


Watch Video Solution

155. Magnetic �ux in a circular coil of resistance 

changes with time as shown in �gure.  direction

indicates a direction perpendicular to paper inwards.

10Ω

⊗

https://dl.doubtnut.com/l/_VxYBuX6L77lo
https://dl.doubtnut.com/l/_rye7AdYBJqWt


Match the following table. 

Watch Video Solution

https://dl.doubtnut.com/l/_rye7AdYBJqWt


156. In L-C-R series circuit suppose  is resonance

frequency, then match the following table, 

Watch Video Solution

ωr

Table-1 Table-2

(A) If ω > ωr (P ) Current will lead the voltage

(B) If ω = ωr (Q) Voltage will lead the current

(C) If ω = 2ωr (R) XL = 2XC

(D) If ω < ωr (S) Current and voltage are in phase

(T ) None

157. Three coils are placed infront of each other as shown

currents in 1 and 2 are in same direction while that in 3 is

https://dl.doubtnut.com/l/_90zGzaPg6Nex
https://dl.doubtnut.com/l/_xJz7SRenSrNt


in opposite direction. Match the following table 

Watch Video Solution

158. A square loop is placed near a long straight current

carrying wire as shown. Match the following table. 

https://dl.doubtnut.com/l/_xJz7SRenSrNt
https://dl.doubtnut.com/l/_YrJOgQz0Cxgo


Watch Video Solution

159. In the circuit shown the cell is ideal. The codil has an

inductance of 2H and will blow when the current through

it reaches 5a. The switch is closed at t=0. Find the time (in

https://dl.doubtnut.com/l/_YrJOgQz0Cxgo
https://dl.doubtnut.com/l/_NEFaq8ZWnDSX


second)n when fuse will blow. 

Watch Video Solution

160. A coil of inductance  and resistance =

is connected to a battery of emf=5A. A resistance of  is

connected parallel to the coil. Now at some instant the

connection of the battery is switched o�. Then the

amount of heat generated in the coil after switching o�

the battery is (0.02)x in mJ. Find valuie of x.

Watch Video Solution

L = 50μH 0.5Ω

10Ω

https://dl.doubtnut.com/l/_NEFaq8ZWnDSX
https://dl.doubtnut.com/l/_KWbBRy6jTdjr


161. An L-C circuit contains a 0.60 H inductor and a 

capacitor. What is rate of change of current when the

charges on the capacitor is

Watch Video Solution

25μF

3.0 × 10− 5C ?

162. A capacitor of capacity  is changed to a potential

di�erent of  . It is then connected across an inductor

of inductance  What is the current in the circuit at

a time when the potential di�erence across the capacitor

is  ?

Watch Video Solution

2μF

12V

0.6mH

6.0V

https://dl.doubtnut.com/l/_KWbBRy6jTdjr
https://dl.doubtnut.com/l/_dwnBpcoEYtX6
https://dl.doubtnut.com/l/_pkxQtgILj7w4


163. When an AC voltage, of variable frequency is applied

to series L-C-R circuit, the current in the cirucit is the same

at 4kHz. The current in the ciruit is maximum at (x)kHz.

Find the value of x

Watch Video Solution

164. An ideal choke takes a current of 8A when connectd to

an AC source of 100V and 50 Hz. A pure resistor under the

same condition strikes a current of 10A. If two are

connected in series to an AC supply of 100V and 40Hz,

then the current in the series combination of above

resistor and inductor A. Find value of x

Watch Video Solution

√10x

https://dl.doubtnut.com/l/_2Qw8hBvDbf1p
https://dl.doubtnut.com/l/_uNNsIRJLzGhW


165. An AC circuit consists of a resistance and a choke coil

in series . The resistance is of 220  and choke coils is of

0.7 H . The power abosorbed from 220 V and 50 Hz , source

connected with the circuit , is

Watch Video Solution

Ω

166. Two coils have a mutual inductance 0.005H. The

current changes in the �rst coil according to the equation

 . The

maximum value of emf wiin second coil is (pi//x)` volts.

Find the value of x.

Watch Video Solution

I = I0 sinωtwhereI0 = 10A and ω = 100πrad/s

https://dl.doubtnut.com/l/_uNNsIRJLzGhW
https://dl.doubtnut.com/l/_vwZbKfKCT7PA
https://dl.doubtnut.com/l/_Quvxyc4ICg7t


167. In a certain circuit current changes with time

accroding to . r.m.s. value of current between 

 to  will be

Watch Video Solution

i = 2√t

t = 2 t = 4s

168. An  series circuit with  resistance is

connected to an  source of  and angular

frequency . 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 . Calculate the current and the power

dissipated in the  circuit

Watch Video Solution

L − C − R 100Ω

AC 200V

300rad/s

60∘

60∘

L − C − R

https://dl.doubtnut.com/l/_ddD7s1oktjAm
https://dl.doubtnut.com/l/_I6f6EXdtLHXN


169. An uncharged capacity ER C=  with a resistor is

connected with AC source as shown in the �gure If R= is

 and switch S is closed at t=0 maximum value of

 is k volt. Calculate K  

Watch Video Solution

100μF

50Ω

(vA − VB)

https://dl.doubtnut.com/l/_I6f6EXdtLHXN
https://dl.doubtnut.com/l/_yFa6G354fWCB


170. A conducting light string is wound on the rim of a

metal ring of radius  and mass . The free end of the

string is �xed to the ceiling. A vertical in�nite smooth

conducting plane is always tangent to the ring as shown

in the �gure. A uniform magnetic �eld Bis applied

perpendicular to the plane of the ring. The ring is always

inside the magnetic �eld. The plane and the strip are

connected by a resistance . When the ring is released,

�nd 

r m

R

https://dl.doubtnut.com/l/_wu3lw8q1GT7d


  

a. the curent in the resistance  as as function of time. 

b. the terminal velocity of the ring.

Watch Video Solution

R

171. The circuit shows a resistance,  and

inductance L=3mH connected to a conducting rod PQ of

R = 0.01Ω

https://dl.doubtnut.com/l/_wu3lw8q1GT7d
https://dl.doubtnut.com/l/_5SJ1CcNqdA4R


length l=1m which can slide on a perfectly conducting

circular arc of radius l with its center at P. Assume that

friction and gravity are absent and a constant uniform

magnetic �eld b=0.1T exists as shown in the �gure. At t=0,

the circuit is seitched on a simultaneously an external

torque is applied on the rod so that it rotates about P

with a constant angular velocity . Find the

magnitude of this torque (inN-m) at t=(0.3In 2) second. 

Watch Video Solution

ω = 2rad/sec

https://dl.doubtnut.com/l/_5SJ1CcNqdA4R


Watch Video Solution

172. The circuit shows a resistance,  and

inductance L=3mH connected to a conducting rod PQ of

length l=1m which can slide on a perfectly conducting

circular arc of radius l with its center at P. Assume that

friction and gravity are absent and a constant uniform

magnetic �eld b=0.1T exists as shown in the �gure. At t=0,

the circuit is seitched on a simultaneously an external

torque is applied on the rod so that it rotates about P

with a constant angular velocity . Find the

R = 0.01Ω

ω = 2rad/sec

https://dl.doubtnut.com/l/_5SJ1CcNqdA4R
https://dl.doubtnut.com/l/_UnSkVqKzYlZt


magnitude of this torque (inN-m) at t=(0.3In 2) second. 

Watch Video Solution

173. A square loop of side a and straight in�nity conductor

are placed in the same plane with two sides of the square

parallel to the conductor. The resistance of the loop is R.

The loop is turned through  about the axis . The180∘

https://dl.doubtnut.com/l/_UnSkVqKzYlZt
https://dl.doubtnut.com/l/_3TUkj76nBDmj


electric charge that �ows in the square loop is

. Find the value of n.  

Watch Video Solution

1m
∣
∣
∣

∣
∣
∣

μ0Ia

2πR

na + b

b

https://dl.doubtnut.com/l/_3TUkj76nBDmj


174. In a series  circuit the frequency of a , 

voltage source is adjusted in such a fashion that the

reactance of the inductor measures  and that of the

capacitor . If , the potentail di�erence across

the series combination of  and will be:

Watch Video Solution

LCR 10V AC

15Ω

11Ω R = 3Ω

L C

https://dl.doubtnut.com/l/_rPTrvZV4HI35

