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PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

ALTERNATING CURRENT

lllustrations

1. The electric mains in a house are marked 220V-50Hz. Write

down the equation for instantaneous voltage.

o Watch Video Solution

2. The plate on the back of a personal computer says that it

draws 2.7 A from a 120-V, 60-Hz line. For this computer, what is (a)


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2PPd88tXNcDW
https://dl.doubtnut.com/l/_zXfUMuqf5XZS

the average of the square of the current, (b) the current
amplitude, (c ) the average current for a positive half cycle, and (d

) the average current for a full cycle?

° Watch Video Solution

3. An alternating current is given by the following equation:
I = 34/2sin(1007t + 7 /4). Give the frequency and rms value of

the current.

° Watch Video Solution

4.Avoltage , E = 60sin(314t), is applied across a resistor of 202
. What will be the reading of I,,,,,.

(a) in an ac ammeter?

(b) in an ordinary moving coil ammeter in series with the

resistor?


https://dl.doubtnut.com/l/_zXfUMuqf5XZS
https://dl.doubtnut.com/l/_U2zJdZlsRwII
https://dl.doubtnut.com/l/_mMj0L1AzC01E

o Watch Video Solution

5.Suppose you want the current amplitude in a pure inductor in
a radio receiver to be 250uA when the voltage amplitude is
3.60V at a frequency of 1.60 MHz,(corresponding to the upper is
3.60 V AM broadcast band). What inductive reactance is needed?

What inductance is required?

o Watch Video Solution

6. A pure inductance of 1.0H is connected across a 110V, 70Hz
Source. Find the (a) reactanace, (b) current and (c ) peak value of

current.

° Watch Video Solution



https://dl.doubtnut.com/l/_mMj0L1AzC01E
https://dl.doubtnut.com/l/_ij4Ue9uvi0KX
https://dl.doubtnut.com/l/_mzm8DyLFzoAN
https://dl.doubtnut.com/l/_cnmUcjNG2WWx

7. In the series curcuit of fig, suppose
R = 3002, L = 60mH, C = 0.50(u)F, source amplitude is
Ey = 50V and w = 10000rads ~'. Find the reactances

X, and X, the impedance Z and the current amplitude 1.

o Watch Video Solution

8. The numerical value of the ratio of instantaneous velocity to

instantaneous speed is.

| e |


https://dl.doubtnut.com/l/_cnmUcjNG2WWx
https://dl.doubtnut.com/l/_fE0YFiOk1bDU

| & Watch Video Solution

9. A 20012 resistor is connected in series with a 5(u)F' capacitor.
The voltage across the resistor is
Vi = (1.20V)cos (2500rads ~')t.

(a) Derive an expression for the circuit current.

(b) Determine the capacitive reactance of the capacitor.

o Watch Video Solution

10. A 20012 resistor and 1H inductor are joined in series with an ac
source of emf 104/2sin(200¢)V. Calculate the phases difference

between emf and current.

° Watch Video Solution



https://dl.doubtnut.com/l/_fE0YFiOk1bDU
https://dl.doubtnut.com/l/_d8hRVEWEa1C8
https://dl.doubtnut.com/l/_FWsbHWCKseuq

1. A lamp with a resistance of 8(2 is connected to a choke coil.
This arrangement is connected to an alternating source of 110V.
The current in the circuit is 11A. The frequency of the ac is 60 Hz.
Find

(a) the impedance of the circuit and

(b) the value of inductive reactance of the choke coil.

o Watch Video Solution

12. A resistor of 200 €2 and a capacitor of 15.0uF' are connected in
series to a 22V. 50Hz ac source. (a) Calculate the current in the
circuit. (b) Calculate the voltage (rms) across the resistor and the
capacitor. Is the algebraic sum of these voltages more than the

source voltage? if yes, resolve the paradox.

o Watch Video Solution



https://dl.doubtnut.com/l/_2GrHWVIdRdND
https://dl.doubtnut.com/l/_oXqhhPWHSG9h

13. In a series L-R circuit (L =35 mH and R = 11Q),a variable emf
source (V = Vjsinwt) of V,,,, = 220V and frequency 50 Hz is

applied. The current amplitude in the circuit is

o Watch Video Solution

14. The potential difference E and current | flowing through the
ac circuit is given by
E = 5cos(wt — m/6)V and I = 10sin(w)tA. Find the average

power dissipated in the circuit.

o Watch Video Solution

15. A series LCR circuit with L = 012 H, C = 480 nF, R = 23 Q) is
connected to a 230 V variable frequency supply. (a) What is the

source frequency for which current amplitude is maximum.


https://dl.doubtnut.com/l/_ryByWeF739fS
https://dl.doubtnut.com/l/_qxxxoJunHFbB
https://dl.doubtnut.com/l/_NgTgqjxxoqwG

Obtain this maximum value. (b) What is the source frequency for
which average power absorbed by the circuit is maximum. Obtain
the value of this maximum power. (c) For which frequencies of the
source is the power transferred to the circuit half the power at
resonant frequency? What is the current amplitude at these

frequencies? (d) What is the Q-factor of the given circuit?

o Watch Video Solution

Solved Examples

1. A 25(u) F' capacitor, a 0.1 H inductor and a 252 resistor are
connected in series with an ac source of emf E = 310sin 314¢.
Find

(a) the frequency of the emf

(b) the impedance of the circuit


https://dl.doubtnut.com/l/_NgTgqjxxoqwG
https://dl.doubtnut.com/l/_ZFa5znChIsjE

(c) the current in the circuit.

(d) the phase angle

o Watch Video Solution

2. A circuit containing a 80 mH inductor and a 60 uF' capacitor in
series is connected to a 230 V, 50 Hz supply. The resistance of the
circuit is negligible. (a) Obtain the current amplitude and rms
values. (b) Obtain the rms values of potential drops across each
element. (c) What is the average power transferred to the
inductor? (d) What is the average power transferred to the
capacitor? (e) What is the total average power absorbed by the

circuit? [‘Average’ implies ‘averaged over one cycle’]

o Watch Video Solution



https://dl.doubtnut.com/l/_ZFa5znChIsjE
https://dl.doubtnut.com/l/_xtt6yyh82sag

3.An emf £ = 100sin 314tV is applied across a pure capacitor of
637(w) F. Find
(a) the instantaneous current |

(b) the instantaneous power p.

o Watch Video Solution

4. A radio can be turned over a frequency range from
500kHz — 1.5MH~z. If its L-C circuit has an effective inductance

of 400(u) H, what is the range of its variable capacitor.

o Watch Video Solution

5. Obtain the resonant frequency and Q-factor of a series LCR

circuit with L = 3.0H, C = 27(u)F, and R = 7.4Q. How will


https://dl.doubtnut.com/l/_Ym0xTpesWLAJ
https://dl.doubtnut.com/l/_ev9MdkFt2kI7
https://dl.doubtnut.com/l/_eWfG4n1PRICB

you improve the shapness of resonance of the circuit by a factor

of 2 by readucing its full width at half maximum?

o Watch Video Solution

6. An inductive circuit draws a power 550 W from a 220V-50Hz
source. The power factor of the circuit is 0.8. The current in the
circuit lags behind the voltage. Show that a capacitor of about
— x 107 2F will have to be commected in the circuit to bring

427

its power factor to unity.

° Watch Video Solution

1. Can we use 15 Hz ac for lightig purpose?

[ o ]


https://dl.doubtnut.com/l/_eWfG4n1PRICB
https://dl.doubtnut.com/l/_OzWfgNh2iSV8
https://dl.doubtnut.com/l/_VWYJ6HJFORa3

| & Watch Video Solution

2. A soft iron rod is inserted in the solenoid. After this what will

be the effect on the brightness of the bulb?

I~

o
OO0 @

o

o Watch Video Solution

3. In the circuit, shown in fig. what will be the effect on the

brightness of blub if frequency of the source w is increased?


https://dl.doubtnut.com/l/_VWYJ6HJFORa3
https://dl.doubtnut.com/l/_GXtjP2XXNbDo
https://dl.doubtnut.com/l/_FNSFDjfckZHQ

o Watch Video Solution

4. An soft iron rod is inserted in the inductor, what will be the
effect on the brightness of the bulb?

L

° Watch Video Solution



https://dl.doubtnut.com/l/_FNSFDjfckZHQ
https://dl.doubtnut.com/l/_gxX6qHvCuzhw
https://dl.doubtnut.com/l/_CQYGOPFfOeVx

5. In the circuit, shown in fig. what will be the effect on the
brightness of blub if frequency of the source w is increased?
bulb

W

° Watch Video Solution

6.In the above question, what will be the effect on the brightness

of bulb if capacitance C is reduced?

o Watch Video Solution



https://dl.doubtnut.com/l/_CQYGOPFfOeVx
https://dl.doubtnut.com/l/_SFemiiW6fEsU

7. An inductor wire has some resistnce R when connected to dc. It
is connected to an ac source. Now the impedance of the wire will

be more than R. (ture/false)

o Watch Video Solution

8. The element of an electric heater is in the form of a coil. Once it
is heated by dc volatage and then by ac voltage of equal
potential difference. Will the production of heat in both cases be

same of different?

o Watch Video Solution

9. When L and C are in series, voltage across them is in phase

(True/false). The current in them is in phase (true/false).

| ° Wiabkll. \ntdaa Akt


https://dl.doubtnut.com/l/_MiB1v5F8Ywlp
https://dl.doubtnut.com/l/_dTDqaK0s7eKg
https://dl.doubtnut.com/l/_EW3j7FAwB4BH
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10. In a series LCR circuit, the frequency of the source is more
than resonance frequency. The current in the circuit leads the

voltage in phases(True/false).

o Watch Video Solution

11.In a series LCR circuit, voltage drop axross L can be more than

applied voltage (True/false).

o Watch Video Solution

12. For circuits used for transporting elecrtric power, a low power

factor impleis larger power loss in transmission. Explain?

o Watch Video Solution



https://dl.doubtnut.com/l/_EW3j7FAwB4BH
https://dl.doubtnut.com/l/_JznF3GObLHmS
https://dl.doubtnut.com/l/_lJVHns3XDcjx
https://dl.doubtnut.com/l/_Pp1F2MdmfC3W

13. At very high frequency of ac, capacitor behave like a conductor.

(True/false)

o Watch Video Solution

14. For a series LCR circuit the power loss at resonance is : -

o Watch Video Solution

15. Can we have resonance in LR or CR circuits?

° Watch Video Solution

Exercises Subjective


https://dl.doubtnut.com/l/_Pp1F2MdmfC3W
https://dl.doubtnut.com/l/_oT6Itblo1h66
https://dl.doubtnut.com/l/_s2SyjERJRWhW
https://dl.doubtnut.com/l/_O345tHBHlGo8
https://dl.doubtnut.com/l/_q21BOfsxta2E

1. Find the rms and the average values of the saw tooth waveform

shown in fig.

AAD)

o Watch Video Solution

2. An inductor 20 x 10~ a capacitor 100(u) F and a resistor 509
are connected in series across a source of emf V' = 10sin 314¢.

Then the energy dissipated in the circuit in 20 mim is

o Watch Video Solution



https://dl.doubtnut.com/l/_q21BOfsxta2E
https://dl.doubtnut.com/l/_5WAmNoTZflPn

3. Show graphically that the average of simusoidally varying

current in half cycle may of may not be zero.

o Watch Video Solution

4. Current in an ac circuit is given by i = 2/2sin[(7t + ((7) /4)]

.Then find the average value of current during time t=0 to t=1s.

o Watch Video Solution

5. Find the effective value of current.

i = 2sin100(7)t + 2 cos(1007t + 30°).

o Watch Video Solution



https://dl.doubtnut.com/l/_gApjPyBrXRz9
https://dl.doubtnut.com/l/_gThFOgki5mDn
https://dl.doubtnut.com/l/_ZoJzK2N6QysU

6. When a voltage V, = 200+/2sin(100¢)V is applied to an ac
circuit the current in the circuit is found to be
i = 2sin[wt + (7 /4)]A. Find the average power consumed in

the circuit.

o Watch Video Solution

7. An alternating voltage E = 2004/2sin(100t) is connected to a uF
capacitor through an AC ammeter. The reading of the ammeter

shall be

o Watch Video Solution

8.1n an RC series circuit the rms voltage of source is 200V and its

100
frequency is 50 Hz, if R = 1002 and C = T(/J,)F, find

(a) impedance of the circuit.


https://dl.doubtnut.com/l/_EmdArKRSBctY
https://dl.doubtnut.com/l/_L3pgnoqbDFEH
https://dl.doubtnut.com/l/_zsej4CLuFoRH

(b) power factor angle,
(c ) power factor,
(d) current,

(e) maximum current

° Watch Video Solution

9. An ac source of angular frequency w is fed across a resistor R
and a capacitor C in series. The current registered is I. If now the
freqency of source is chaged to (w)/3 (but maintainging the
same voltage), the current in the circuit is found to be halved.
Calculate the ration of hte reactance to resistance at the original

frequency w.

o Watch Video Solution



https://dl.doubtnut.com/l/_zsej4CLuFoRH
https://dl.doubtnut.com/l/_JZ28u1llfIBR

10. A 9/100(7) inductor and a 12(2 resistanace are connected in
series to a 225 V, 50 Hz ac source. Calculate the current in the
circuit and the phase angle between the current and the source

voltage.

o Watch Video Solution

11. When an inductor coil is connected to an ideal battery of emf
10V, a constant current 2.5 A flows. When the same inductor coil
is connected to an ac source of 10V and 50 HZ then the current is

2A. Find out the inductance of the coil.

o Watch Video Solution

12. A bulb is rated at 100V, 100W. It can be treated as a resistor.

Find out the inductance of an inductor (called choke coil) that


https://dl.doubtnut.com/l/_mumond96ZgoQ
https://dl.doubtnut.com/l/_XzzLg0JOSRWJ
https://dl.doubtnut.com/l/_sSoEDiNoffYR

should be connected in series with the bulb at its rated power

with the help of an ac source of 200V and 50Hz.

o Watch Video Solution

13. A choke coil is needed to operate an arc lamp at 160 V (rms)
and 50 Hz. The lamp has an effective resistance of 5{2 when
running at 10 A (rms). Calculate the inductance of the choke coil.
If the same arc lamp is to be operated on 160 V (DC), what
additionalresistance is required ? Compare the power loses in

both cases.

o Watch Video Solution

14. A coil of inductance 0.50H and resistance 100 €2 is connected

to a 240V. 50Hz ac supply.


https://dl.doubtnut.com/l/_sSoEDiNoffYR
https://dl.doubtnut.com/l/_URTgdHkO19FH
https://dl.doubtnut.com/l/_TCUnQZb7AEOl

(a) What is the maximum current in the coil? (b) What is the time

lag between the voltage maximum and the current maximum?

o Watch Video Solution

15. A 100 wpF' capacitor in series with a 402 resistance is
connected to a 110V, 60Hz 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

Exercises Single Correct


https://dl.doubtnut.com/l/_TCUnQZb7AEOl
https://dl.doubtnut.com/l/_1YHX9TKp7fU9

1. The circuit given in fig. has a resistanceless choke coil L and a
resistance R. The voltage across R and L are also given in the

figure. The virtual value of the applied voltage is

ol
120 V 160 V

@

A

@

seurce

A. 100V

B. 200V

C. 300V

D. 400V

Answer: B



https://dl.doubtnut.com/l/_SLtRmjP3ghTB

° Watch Video Solution

2. Two sinusoidal voltage of the same frequency are shown in the
diagram. What is the frequency, and the phase relationship
between the voltage? Frequency in Hz phase lead of N over M

in radius .

vA

s
A. Frequency/Hz =0.4, phase lead of N over M in rad s 1= — 1
. ~1 T

B. Frequency/Hz =2.5, phase lead of Nover Minrad s~ "= — 5
m

C. Frequency/Hz =2.5, phase lead of N over M in rad s~ '= 25

7
D. Frequency/Hz =2.5, phase lead of N over M in rad s 1= — 1


https://dl.doubtnut.com/l/_SLtRmjP3ghTB
https://dl.doubtnut.com/l/_ZlaDiEz1RW4V

Answer: B

o Watch Video Solution

3. Figure shows an iron-cored transformer assumed to be 100%

efficient. The ratio of the secondaty turns to the primary turns is

1:20.
Primary
d t coil 9 D
~ 240V I— d 6.0 Q
— Secondary ¢—
coil

A 240 V ac supply is connected to the primary coil and a 62
resistor is connected to the secondary coil. What is the current in

the primary coil?


https://dl.doubtnut.com/l/_ZlaDiEz1RW4V
https://dl.doubtnut.com/l/_wrhVOTxFkQEL

A. 0.10A

B. 0.14A

C.2A

D. 40A

Answer: A

o Watch Video Solution

4.In the series L-C-R circuit , the voltmeter and ammeter readings

are


https://dl.doubtnut.com/l/_wrhVOTxFkQEL
https://dl.doubtnut.com/l/_S69l79vmcfWa

100 V 100V

RO OO

|
M__/V\JW—M____(GMGM@_J_W - { ! o
1 R =500 I 0

100V, 50 Hz

AV =100V, I = 24
B.V = 100V, I = 54
C.V = 1000V, I = 24

D.V =300V, =1A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_S69l79vmcfWa

5.In an AC - circuit , the current lags behind the voltage by 7/ 3 .

The components in the circuit may be

A 1A

B. 1.5A

C.2A

D. 2.5A

Answer: C

o Watch Video Solution

6. The rms value of an AC of 50Hz is 10 A. the time taken by an
alternating current in reaching from zero to maximum value and

the peak value of current will be


https://dl.doubtnut.com/l/_BfC743D8KumO
https://dl.doubtnut.com/l/_RdWDv59zya8l

A.2 x 10”25 and 14.144

B.1 x 10 2s and 7.07A4

C.5 x 107 3s and 7.074

D.5 x 10 3s and 14.144

Answer: D

o Watch Video Solution

7.The peak value of an alternating emf E given by
E=FE cos wt
o
is 10 V and frequency is 50 Hz . At time t = (1/600) s, the

instantaneous value of emf is

A. 10V

B.5,/3V


https://dl.doubtnut.com/l/_RdWDv59zya8l
https://dl.doubtnut.com/l/_AapfLNCnoSmR

C.5V

D.1V

Answer: B

o Watch Video Solution

8. A coil has a inductance of 0.77 H and is joined in series with a
resistance of 220€2. When an alternating emf of 220V at 50 cps is
applied to it, then the watt-less component of the current in the
circuit is (take0.7mr = 2.2)

A. 5A

B. 0.5A

C.0.7A

D.7A


https://dl.doubtnut.com/l/_AapfLNCnoSmR
https://dl.doubtnut.com/l/_o6YgCHGuM0ti

Answer: B

o Watch Video Solution

9. When 100V. DC is applied across a solenoid a current of 1A
flows in it. When 100V, AC is applied across the same coil, the
current drops to 0.5A. The frequency of the AC is 50Hz. The
impendence and inductance of the solenoid are

A. 2002 and 0.55H

B. 1002 and 0.86H

C.20082 and 0.1H

D. 1002 and 0.93H

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_o6YgCHGuM0ti
https://dl.doubtnut.com/l/_Tnv85YaNCwn4

10. An ideal inductive coil has a resistance of 1002 When an ac
signal of frequency 1000Hz is applied to the coil the voltage
leads the current by 45° The inductance of the coil is .

A.2 mH

B.3.3 mH

C.16 mH

D./5smH

Answer: C

o Watch Video Solution

11. In the circuit shown in fig. R is a pure resistor, L is an inductor

of ngligibe resistance (as compared to R), S is a 100 V , 50 Hz ac


https://dl.doubtnut.com/l/_Tnv85YaNCwn4
https://dl.doubtnut.com/l/_EKpPbEeKpLGu
https://dl.doubtnut.com/l/_swtWzEDAMhWY

source of negligible resistnce. With either kiy (K — 1)alone or
(K3) alone closed, the current is (). If the source os changed to
100 V, 100 Hz the current with (K;) alone closed and with (K>)

alone closed will be, respectively.

Kl K>
! [

®


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

Answer: A

o Watch Video Solution

12. For the circuit shown in fig, the ammeter A, reads 1.6A and

ammeter (A3) reads 0.4A. Then

L

AR

o

&

®

—

A (A)w =

DN
3 ﬁ‘u;
Q

B.(B)f =

VvLC

C.(C)The ammeter (A1) reads 1.2 A


https://dl.doubtnut.com/l/_swtWzEDAMhWY
https://dl.doubtnut.com/l/_W6wnEMYvz6pt

D. (D)the ammeter (A;) reads 2A

Answer: C

° Watch Video Solution

13. In the circuit shown if fig, the rms currents (I;), (I3) and(l3)
are altered by varying the frequency f of the oscillator. The
output voltage of the oscillator remains sinusoidal and has a
fixed amplitude.

When curves in figure correctly indicate the variation with


https://dl.doubtnut.com/l/_W6wnEMYvz6pt
https://dl.doubtnut.com/l/_X4u1skyG1mSz

frequency of the currents ([), (I3), and (I3).

I LA

Q@

———0
o
Y
-~ =

A (A)(Il) = Q’ (I2) = Q’ (I3) = Q
B.(B)(I1) = R, (L) = Q, (L) =Q
C.(O(LH)=Q,() =P, (I3) =R

D.D)(L,) = Q, (L) = R, (I;) = P

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_X4u1skyG1mSz

14. Two resistor are connected in series across a 5V rms source of
alternating potential. The potential difference across 6£2 resistor
is 3V. If R is replaced by a pure inductor L of such magnitude that

current reamins same. Then the pontential difference across L is

L
T
AW AV
R 6 Q



https://dl.doubtnut.com/l/_tWVkD4vEDnqr

Answer: D

o Watch Video Solution

15. In the circuit shown in the figure, if both the bulbs B; and B,

are identical

C=500uF e By

‘;\“““M““ Mé g.w‘,.,,w JORTOR .f4.,M,véﬁk}f{\gyz;‘:?\)}»,\\»»nwé
! | %“‘\M;\@w . i
v L=10mH f“”‘“””xif?p '
< - A A . ("v A NN T
| 220V, 60Hz

: IR

G M A ‘f “‘\-,A"A\t h SRS -

A. (A) their brightness will be the same

B. (B) (B5) will be brighter than (Bj)


https://dl.doubtnut.com/l/_tWVkD4vEDnqr
https://dl.doubtnut.com/l/_81aaQySeZC7B

C. (C) (By) will be brighter than (B,)
D. (D) only (B5) will glow because the capacitor has infinite

impedance

Answer: B

o Watch Video Solution

16. figure, shows a source of alternating voltage connected to a
capacitor and a resistor. Which of the following phasor diagrams
correctly describes the phase relationshop between (I;) the

current between the source and the capacitor and (Ig) the


https://dl.doubtnut.com/l/_81aaQySeZC7B
https://dl.doubtnut.com/l/_aci398LpbAlY

current between the source and the resistor?

. ]C
Ir
' ~/
[
—_—
a.
__—“__>_
Ir
A.
b. I¢ Ix
- —_—
B.
c. Ir
_._>..
I¢


https://dl.doubtnut.com/l/_aci398LpbAlY

Answer: B

o Watch Video Solution

17. A sinusoidal alternating current of peak value (Iy) passes
through a heater of resistance R. What is the mean power output

of the heater?

A (A I’R

I’R
B. (B) 5=

C.(C)2IZR

D. (D) v2IZR


https://dl.doubtnut.com/l/_aci398LpbAlY
https://dl.doubtnut.com/l/_BFsGQyR5cqo2

Answer: B

o Watch Video Solution

18. Power factor is one for

A. (A) pure resistor
B. (B) pure inductor
C. (C) pure capacitor

D. (D) either an inductor or a capacitor

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BFsGQyR5cqo2
https://dl.doubtnut.com/l/_BIZYw6s8iesd

19. A resistance of 20ohms is connectred to a source of an
alternating potential V=220 sin (100 pi). The time taken by the
current to change from its peak value to rm.s value is

A. (A) 0.2s

B. (B) 0.25s

C.(C) 2.5 x 10 3s

D.(D) 2.5 x 10 3s

Answer: D

o Watch Video Solution

20. In LCR circuit currnet resonant frequency is 600Hz and half

power points are at 650 and 550 Hz. The quality factor is


https://dl.doubtnut.com/l/_jvYuLXNzNhrW
https://dl.doubtnut.com/l/_iqpKPM6J6acy

—_

A (A) =

W= O

B.(A) —

C.(Q)6

D.(D) 3

Answer: C

o Watch Video Solution

21. An ac voltage is represented by

E = 2204/2 cos(50m)t

How many times will the current become zero in 1s?
A. (A) 50 times
B. (B) 100 times

C.(C) 30 times


https://dl.doubtnut.com/l/_iqpKPM6J6acy
https://dl.doubtnut.com/l/_RaT3XD3C5DGB

D. (D) 25 times

Answer: A

° Watch Video Solution

22. A resistor and an inductor are connected to an ac supply of
120 V and 50 Hz, the current in the circuit is 3 A. If the power
consumed in the circuit is 108 W, then the resistance in the circuit
is

A. (A) 12Q

B. (B) 40f2

C.(C) /(52 x 28)Q2

D. (D) 360¢2

Answer: A


https://dl.doubtnut.com/l/_RaT3XD3C5DGB
https://dl.doubtnut.com/l/_5XFe5JC4NjjF

o Watch Video Solution

23. A transmitter transmits at a wavelength of 300 m. A
condenser of capacitance 2.4(u) F' is being used. The value of the
inductance for the resonant circuit is approximately

A.(A) 10" *H

B.(B) 10 °H

C.(C)10 °H

D.(D) 10 °H

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5XFe5JC4NjjF
https://dl.doubtnut.com/l/_ajIkO4CDNxGq

24. A capacitor of capacitance 1uF is charged to a potential of 1V.
It is connected in parallel to an inductor of inductance 10 3H.
The maximum current that will flow in the circuit has the value

A.(A) 4/1000m A

B.(B) 1mA

C.(C) 1(w)A

D. (D) 1000m A

Answer: A

o Watch Video Solution

25. Using an AC voltmeter, the potential difference in the

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


https://dl.doubtnut.com/l/_zhqtPgLklATa
https://dl.doubtnut.com/l/_2hMpAEoGWuwJ

is known to be 50 cycles per second, the equatioin for the line
voltage is

A.(A) V = 165sin(1007t)

B.(B) V = 331sin(1007t)

C.(C) V = 220sin(1007t)

D. (D) V = 440sin(1007t)

Answer: B

o Watch Video Solution

26. An inductance and a resistance are connected in series with

an AC potential . In this circuit

A. (A) the current and the PD across the resistance lead the PD

across the inductance


https://dl.doubtnut.com/l/_2hMpAEoGWuwJ
https://dl.doubtnut.com/l/_m6hLa8chaPrz

B. (B) the current and the PD across the resistance lag behid
the PD across the inductance by an angle (7) /(2).

C.(C) the current and the PD across the resistance lag behid
the PD across the inductance by an angle (7).

D. (D) the PD across the resistance lag behind the PD across
the inductance by an angle (7)/(2) but the current in

resistance leads the PD across the inductance by (7) /(2).

Answer: B

o Watch Video Solution

27. A resistor and a capacitor are connected to an ac supply of

200V, 50 Hz, in series. The current in the circuit is 2A. If the power


https://dl.doubtnut.com/l/_m6hLa8chaPrz
https://dl.doubtnut.com/l/_k94ObxcTUYQ1

consumed in the circuit is 100 W then the resistance in the circuit

A. (A) 100€2
B. (B) 252

C. (C) v/125 x 752

D. (D) 400¢2

Answer: B

o Watch Video Solution

28. A resistor and capacitor are connected to an ac supply of 200
V, 50 Hz in series. The current in the circuit is 2 A. If the power
consumed in the circuit is 100 W then in the above question, the

capacitive reactance in the circuit is


https://dl.doubtnut.com/l/_k94ObxcTUYQ1
https://dl.doubtnut.com/l/_FEgsiw9atsUh

A. 10092

B. 25Q2

C. /125 x 7582

D. 40052

Answer: C

o Watch Video Solution

29. The resultant capacitance of given circuit is

.
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https://dl.doubtnut.com/l/_FEgsiw9atsUh
https://dl.doubtnut.com/l/_45xgCTCpXquP

A 100
" 1007

B 25 F
" 1007

V125 x 75
C. ——F
1007

1
D F

" 100m/125 x 75

f

Answer: D

o Watch Video Solution

30. In a series LCR circuit the voltage across the resistance,
capacitance and inductance is 10V each. If the capacitance is

short circuited, the voltage across the inductance will be

A.(A)10V

B.(B) 10/ (v2)V

C.(C) (10/3)V


https://dl.doubtnut.com/l/_45xgCTCpXquP
https://dl.doubtnut.com/l/_2VTrXE2OVyIk

D. (D) 20V

Answer: B

° Watch Video Solution

31. 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 current in series

combination of above resistor and inductor is

A.(A) 10/+/24
B.(B) 12.5 A
C.(C) 20A

D. (D) 10A


https://dl.doubtnut.com/l/_2VTrXE2OVyIk
https://dl.doubtnut.com/l/_XXpGiv56GP73

Answer: A

o Watch Video Solution

32. A direct current of 5 amp is superimposed on an alternating
current I = 10sinwt flowing through a wire. The effective value
of the resulting current will be:

A.(A) (15/2)A

B. (B) 5,/34

C.(C) 5,/54

D.(D) 154

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XXpGiv56GP73
https://dl.doubtnut.com/l/_8NNzZhHTICcg
https://dl.doubtnut.com/l/_VgbclOlRQ9Ow

33.In the circuit of fig, the source fregency is w = 2000rads ~'.

The current in the will be

20

<

0.1 Q 500

Q

S5mH, 4 Q 50 uF
— T 1

A. (A) 24
B.(B) 3.34
C.(C)2/+/5A

D. (D) /54

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_VgbclOlRQ9Ow

34.110 V is applied across a series circuit having resistance 1112
rms

and impedance 22() . The power consumed is

A. (A) 275W

B. (B) 3661

C. (C) 550W

D. (C) 1100W

Answer: A

o Watch Video Solution

35. In the circuit given in fig. (Vi) = 50V and R = 50€). The

values of C and (V) are


https://dl.doubtnut.com/l/_DFJNK2XC8urh
https://dl.doubtnut.com/l/_Dr50G6Y1vfAA

A.(A) 3.3mF, 60V

B. (B) 104uF, 98V

C.(C) 52uF, 98V

D. (D) 2u.F, 60V

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Dr50G6Y1vfAA

36. A 220-V, 50 Hz, ac generator is connected to an inductor and a

5012 resistance in series. The current in the circuit is 1.04. What

is the PD across inductor?

A. (A) 102.2V

B. (B) 186.4V

C.(C) 214V

D. (D) 170V

Answer: C

o Watch Video Solution

37.An 8(u) F' capacitor is connected across a 220V2 V, 50 Hz line.

What is the peak value of charge through the capacitor?


https://dl.doubtnut.com/l/_X4TPut1sjxug
https://dl.doubtnut.com/l/_aTmwRQ77cpfd

A (A) 2.5 x 10°3C
B.(B) 2.5 x 10~ *C
C.(C)5 x 1075C

D.(D) 7.5 x 10~ 2C

Answer: A

o Watch Video Solution

38. A DC ammeter and n AC thermal ammeter are connected to a
circuit in series. When a direct current is passed through the
cirucit, the DC ammeter shows. i; = 6A. When a sinusoidal
alternating current flows through the cirucit, the DC ammeter

shows i, = 8A.If both i; and i, are passed through the circuit

A. dc=6 A, ac=10A


https://dl.doubtnut.com/l/_aTmwRQ77cpfd
https://dl.doubtnut.com/l/_L7iydkSamGBe

B.dc=3 A, ac=HA

C.dc=5 A, ac=8A

D.dc=2 A, ac=3A

Answer: A

o Watch Video Solution

39. Current in an AC circuit is given by ¢ = 3sinwt + 4 cos wt,

then

L+ 1
2

I + I?
B.
V2
I? + 12
coa/ L2
\/ 2

2+ 12
DL "2
2

A



https://dl.doubtnut.com/l/_L7iydkSamGBe
https://dl.doubtnut.com/l/_QGTombxrkHmG

Answer: C

° Watch Video Solution

40. A typical light dimmer used to dim the stage lights in a
theater consists of a variable induction for L (where inductance is
adjustable between zero and L,,,,) conneced in series with a
light bulb B as shown in fig. the mains electrical supply is 220 V at
50 Hz, the light bulb is rated at 220 V, 1100 W. What (L, ) is
required if the rate of energy dissipated in the light blub is to be

varied by a factor of 5 from its upper limits of 1100 W?

L Q

Bulb

te mains



https://dl.doubtnut.com/l/_QGTombxrkHmG
https://dl.doubtnut.com/l/_S89LsGDhbngI

A. (A) 0.69H

B.(B) 0.28 H

C.(C) 0.38H

D. (D 0.56 H

Answer: B

o Watch Video Solution

41. Two alternating voltage generators produce emfs of the same
amplitude(Ey) but with a phase difference of (w)/3. The
resultant emf is

A. (A) Ey sinwt + () /3)]

B. (B) Ey sin[wt + () /6)]

C.(C) v/3E; sinfwt + () /6)]


https://dl.doubtnut.com/l/_S89LsGDhbngI
https://dl.doubtnut.com/l/_11sFhcxjePvC

D. (D) /3E, sinfwt + () /2)]

Answer: C

° Watch Video Solution

42. For the circuit shown in fig, current in inductance is 0.8A while

that in capacitance is 0.6 A. What is the current drawn from the

source?
L
—>— 211

IL
C
> — |

Ic
, -



https://dl.doubtnut.com/l/_11sFhcxjePvC
https://dl.doubtnut.com/l/_vIBrw44VqR3C

A.0.14

B.0.3A

C.0.6A

D.0.24

Answer: D

° Watch Video Solution

43. If a direct current of value a ampere is superimposed on an
alternative current I=b sinwt flowing through a wire, what is the

effective value of the resulting current in the circuit?

‘dc

i ERALCVA .
t —»



https://dl.doubtnut.com/l/_vIBrw44VqR3C
https://dl.doubtnut.com/l/_Eena3y7MfoEM

Answer: D

o Watch Video Solution

44, Determine the rms value of a semi-circular current wave which

has a maximum value of a.


https://dl.doubtnut.com/l/_Eena3y7MfoEM
https://dl.doubtnut.com/l/_B3WLTamPutWu

D

A (1/v/2)a

B.4+/(3/2)a

c../(2/3)a

D. (1/v/3)a

Answer: C

A

° Watch Video Solution



https://dl.doubtnut.com/l/_B3WLTamPutWu

45, An alternating voltage E = 200+/2sin(100t) is connected to a
F capacitor through an AC ammeter. The reading of the ammeter
shall be

A. 10mA

B.5mA

C.5v/2mA

D.10v/2mA

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6jKzDAzxCmAI

46. Which voltmeter will give zero reading at resonance?

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_71kffRY7kxCX
https://dl.doubtnut.com/l/_b00uvBfb2Xo7

47.A 50 W, 100V lamp is to be connected to an ac mains of 200V,

50 Hz. What capacitor is essential to be put in series with the

lamp?

100
/3

(1) F

Answer: B

o Watch Video Solution

48. A capacitor of 10(u)F and an inductor of 1 H are joined in
series. An ac of 50 Hz is applied to this combination. What is the

impedance of the combination?


https://dl.doubtnut.com/l/_b00uvBfb2Xo7
https://dl.doubtnut.com/l/_hhXXGRME29FL

A.

T
10(10 — =2
B ( 7T)Q
T
10(x2 =5
¢ 1o(r* —5)
T
5(10 — 72
5 50—
T

Answer: B

o Watch Video Solution

49.1f i; = 3sinwt and (i) = 4coswt, then (i3) is



https://dl.doubtnut.com/l/_hhXXGRME29FL
https://dl.doubtnut.com/l/_R96S0d0Qc7cn

A.5sin(wt 4 53°)
B. 5sin(wt + 37°)
C.5sin(wt + 45°)

D. 5sin(wt + 357)

Answer: A

o Watch Video Solution

50. When an AC source of emf E = E;sin(100t) is connected

across a circuit, the phase difference between the emf E and the
s

current | is observed be Vil shown in the figure. If the circuit

consists possibly only of R-C or R-L in series, which of the


https://dl.doubtnut.com/l/_R96S0d0Qc7cn
https://dl.doubtnut.com/l/_1Lwgbal81aGz

following combinations is possible?

{
i

S

AR = 1kQ, C = 10(u) F
B.R=1kQ,C = 1(pn)F
C.R=1kQ, L = 10(0)F

D.R = 1kQ, L = 1(p)F

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1Lwgbal81aGz

51.In an ac circuit the potential differences across an inductance

and resistance joined in series are, respectively, 16 V and 20 V. The

total potential difference across the circuit is

A.20V

B.256V

C.319V

D.535V

Answer: B

o Watch Video Solution

52. Current in an ac circuit is given by I = 3sinwt + 4 cos wt,

then


https://dl.doubtnut.com/l/_ebhkZPfyXgXs
https://dl.doubtnut.com/l/_CKusGhelGYsh

A. rms value of current is 5A.

B. mean value of this current in any one half period will be
(6 /7).

C. If voltage applied is V' = V,,, sinwit, then the circuit may be
containing resistance and capacitance only.

D. If voltage applied is V' = V,,, sinwt, then the circuit may be

contain resostamce and inductance only.

Answer: C

o Watch Video Solution

53. A current source sends a current I = (ig)cos(wt), When
connected across an unknown load, it gives a voltages output of

v = vy sin[wt + (7 /4)] across that load. Then the voltage across


https://dl.doubtnut.com/l/_CKusGhelGYsh
https://dl.doubtnut.com/l/_Djk3hYesQFu8

the current source may bebroaught in phase with the current

through it by

=
B

8 + ~—

- +

7]

S [ Load g

hnc = Q
R
_NO

A. Connecting an inductor in series with the load

B. Connecting an capactor in series with the load

C. Connecting an inductor in parallel with the load

D. Connecting an capactor in parallel with the load

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Djk3hYesQFu8
https://dl.doubtnut.com/l/_kkLSxeexdv2g

54. In the circuit shown in fig.
Xe = 1009, (X1) = 2000 and R = 100Q2.  The  effective

current through the source is

|__

266V@ R S

A.2A

B.2¢/24

C.0.54

D. /0.4A

Answer: B

| o Wiak~rh \NtAAA CAliikian



https://dl.doubtnut.com/l/_kkLSxeexdv2g

| ¢ AAA-IAINER AL A\ T A A AN )

55. For an LCR series circuit with an aac source of angular

frequency w.
A. circuit will be capacitive if w > ——
JVIC

1
B. circuit will be inductive if w = ——

ive
C. Power factor of circuit will be unity if capacitive reactance

equals inductive reactance

D. circuit will be leading voltage if w > ——
VLC

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kkLSxeexdv2g
https://dl.doubtnut.com/l/_F5zuqq0opOMh

56. The value of current in two series LCR circuits at resonance is
same, then
A. both circuits must be having same value of capacitance and
inductance
B. in both circuits ratio of L and C will be same
C.for both the circuits (X)/(X¢) must be same at that
frequency

D. both circuits must have same impedance at all frequencies

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FYoxPJvlh9gO

57.In series L-C-R circuit voltage drop across resistance is 8 V and
across inductor is 6 V and across capacitor is 12 V. Then
A. voltage of the source will be leading current in the circuit
B. voltage drop across each element will be less than the
applied voltage.
C. power factor of circuit will be 4 /3

D. none of these.

Answer: D

o Watch Video Solution

58. In a black box of unknown elements (L or R or any other
combination), an ac voltage E = Ejsin(wt) + ¢) is applied and

current in the circuit was found to be


https://dl.doubtnut.com/l/_X2YiGTRuLvpb
https://dl.doubtnut.com/l/_tybWXwDBRbWE

I = (Iy)sin|wt + ¢ + (7 /4)]. Then the unknown elements in the

box may be

B

A. only capacitor

B. inductor and resistor both

C. either capacitor, resistor, and inductor or only capacitor

and resistor


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

D. only resistor

Answer: C

° Watch Video Solution

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

value (V) is as shown in fig. The rms value V in time interval

t=0tot="T/4is

+V0 A

I
|
v \T72
|
l

—» 1



https://dl.doubtnut.com/l/_tybWXwDBRbWE
https://dl.doubtnut.com/l/_3SzsFqmTJFMs

D. none of these.

Answer: A

o Watch Video Solution

60. The average value of voltage (V) in one time period will be

+V0 A

>



https://dl.doubtnut.com/l/_3SzsFqmTJFMs
https://dl.doubtnut.com/l/_2RAmvCJK0YXt

Answer: D

o Watch Video Solution

61. What reading would you expact of a square-wave current,

suitching rapodly between +0.5 A and -0.5 A, when passed

through an ac ammeter?

A.O
B. 0.5A
C.0.25A

D. 1.0A


https://dl.doubtnut.com/l/_2RAmvCJK0YXt
https://dl.doubtnut.com/l/_oLHPD6JiV2zi

Answer: B

o Watch Video Solution

1
62. The power factor of the circuit is —) The capacitance of
2

the circuit is equal to

2 sin {1001)

r'/”
1 o ‘
t
e
R AL

p.,.“wm% o, ()“(“} o x“\\b }f} & \X g ’N\s\v(w{ %\\
C

A.400(p) F

B. 300(p) F


https://dl.doubtnut.com/l/_oLHPD6JiV2zi
https://dl.doubtnut.com/l/_SqNgnSu0wyT2

C. 500(p) F

D. 200(p) F

Answer: C

o Watch Video Solution

63. In an ideal transformer, the voltagae and the current in the

primary coil are 200V and 2 A, respectively. If the voltage in the

secondary coil is 200 V, then the value of current in the secondary

coil will be

A.0.2A

B. 2A

C. 10A

D. 20A


https://dl.doubtnut.com/l/_SqNgnSu0wyT2
https://dl.doubtnut.com/l/_Bl3SEer9iag6

Answer: A

o Watch Video Solution

Exercises Multiple Correct

1.In an ac circuit shown in fig , the supply voltage has a constant

rms value v but variable frequency f. At resonance, the circuit

—MWW— 88—
R VnuF UrnH
Vf
L~}
/

A. has current | given by I = %

B. has a resonance frequenv=cy 500 Hz


https://dl.doubtnut.com/l/_Bl3SEer9iag6
https://dl.doubtnut.com/l/_kX45tpnqOFIF

C.has a voltage across the capacitor which is 180° out of

phase with that across the inductor

v

\/R2 - (% + %)2

D. Has a current given by I =

Answer: A::C

o Watch Video Solution

2. Resonance occures in a series LCR circuit when the frequency

of the applied emf is 1000 Hz.

A.when frequency = 900Hz then the current through the

voltage source will be ahead of emf of the source

B. the impedance of the circuit is minimum at f = 1000H z


https://dl.doubtnut.com/l/_kX45tpnqOFIF
https://dl.doubtnut.com/l/_6j3v4mMePqQ8

C.at only resonance the voltages across L and C differ in

phase by 180°

D. if the value of C is double, resonance occurs at f = 2000H z

Answer: A::B

o Watch Video Solution

3. Which of the following statements is true? Heat produced in a

current carrying conductor depends upon

A. the time for which the current flows in the conductor

B. the resistance of the conductor

C. the strength of the current

D. the nature of current


https://dl.doubtnut.com/l/_6j3v4mMePqQ8
https://dl.doubtnut.com/l/_xSWnsVLPgGim

Answer: A::C::D

o Watch Video Solution

4. A choke coil of resistance 52 and inductance 0.6 H is in series
with a capacitance of 10(u) F'. If a voltage of 200 V is applied and
the frequency is adjusted to resonance, the current and voltage
across the inductance and capacitance are (1), (Vo) and (V)

respectively. we have

A. (1) = 404
B.(Vp) = 9.8kV
C.(V1) = 9.8kV

D. (V;) = 19.6kV

Answer: A::B::C

| & o |


https://dl.doubtnut.com/l/_xSWnsVLPgGim
https://dl.doubtnut.com/l/_kKwPuy60mOs5

[ @ Watch Video Solution ]

5.In an RLC series circuit shown in fig. the reading of voltmeters
(V1) and (V3) are 100 V and 200 V respectively. The source
voltage is 130 V. for this situation, mark out the correct

statements (s).

AW

<@ @g 1

A.Voltage across resistor inductor and capacitor are 50 V

504/3V,and120 + 504/3 V, respectively


https://dl.doubtnut.com/l/_kKwPuy60mOs5
https://dl.doubtnut.com/l/_hYSlQy3GV4Kd

B. Voltage across resistor inductor and capacitor are 50 V
50,/3V, and 120 — 50,/3V, respectively
C. Power factor of the corcuit is —

13

D. The circuit is capactive in nature

Answer: A::C::D

o Watch Video Solution

Exercises Assertion Reasoning

1. Statement 1: In the purely resistive element of a series LCR, ac
circuit the maximum value of rms current increase with increase

in the angular frequency of the applied emf.


https://dl.doubtnut.com/l/_hYSlQy3GV4Kd
https://dl.doubtnut.com/l/_69G5VSwRuN4f

1
Statement 2: I, = Emﬂ, Z=,|R*+ |wL — 5 |
4 (wC)

where (Imax ) is the peak current in a cycle.

A. Statement 1 is true, statement 2 is true, Statement 2 is the
correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT
the correct explanation for Statement 1

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is true

Answer: D

o Watch Video Solution

2. Statement 1: In a series LCR circuit at resonance condition

power consumed by ciccuit is maximum.


https://dl.doubtnut.com/l/_69G5VSwRuN4f
https://dl.doubtnut.com/l/_RQeZszhGgFm2

Statement 2 : At resonance condition, the effective resistance of

circuit is maximum.

A. Statement 1 is true, statement 2 is true, Statement 2 is the

correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT

the correct explanation for Statement 1

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is true

Answer: C

o Watch Video Solution

3. Statement 1: KVL rule is also being applied in ac circuit shown

in fig. (V) in the circuit =2v


https://dl.doubtnut.com/l/_RQeZszhGgFm2
https://dl.doubtnut.com/l/_TeXblxzYmNWr

Statement 2:VC in the ckt is 2 volt

A. Statement 1 is true, statement 2 is true, Statement 2 is the

correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT

the correct explanation for Statement 1

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is true

Answer: C

| ° Watch Video Solution


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

4. An inductor, a capacitor, and a resistor are connected in series.

The combination is connected across an ac source.

Statement 1: Peak current through each remains same.

Statement 2: Average power dielivered by source is equal to

average power developed across resistance.

A. Statement 1 is true, statement 2 is true, Statement 2 is the

correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT

the correct explanation for Statement 1

C. Statement 1is True, Statement 2 is False.

D. Statement 1 is False, Statement 2 is true

Answer: B

. Y


https://dl.doubtnut.com/l/_TeXblxzYmNWr
https://dl.doubtnut.com/l/_9zPZ3rGLLZnw

| % Vvvaldll vIQCO S0IUution )|

5. Assertion : An alternating current does not show any magnetic

effect.

Reason : Alternating current does not vary with time.

A. Statement 1 is true, statement 2 is true, Statement 2 is the

correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT

the correct explanation for Statement 1

C. Statement 1is True, Statement 2 is False.

D. Statement 1 is False, Statement 2 is true

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9zPZ3rGLLZnw
https://dl.doubtnut.com/l/_eZWqMeSowqUJ
https://dl.doubtnut.com/l/_upLq7LE4RUkL

6. Statement 1: Both dc and ac can be measured by a hot wire

instrument.

Statement 2: the hot wire instrument is based on the principle of

magnetic effect of current.

A. Statement 1 is true, statement 2 is true, Statement 2 is the

correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT

the correct explanation for Statement 1

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is true

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_upLq7LE4RUkL

7. Statement 1: In a series RLC circuit if (Vg), (Vz) and (V)
denote rms voltage across R,L and C respectively and (V) is the
rms voltage across the source. Then (V,) = (Vi) + (V1) + (Vi)
Statement 2: In ac circuit, Kirchhoff's voltage law is correct at

every instant of same.

R L C

A. Statement 1 is true, statement 2 is true, Statement 2 is the

correct explanation for statement 1.

B. Statemet 1 is True, Statement 2 is true , Statement 2 is NOT

the correct explanation for Statement 1


https://dl.doubtnut.com/l/_FGxwzZRlpb6Y

C. Statement 1is True, Statement 2 is False.

D. Statement 1is False, Statement 2 is true

Answer: D

o Watch Video Solution

Exercises Linked Comprehension

1. If the voltage in an ac circuit is reparesented by the equation

V = 220+/2sin(314t — @), calculate
rms value of the voltage

A 220V

B.314 V

C.220,/2V


https://dl.doubtnut.com/l/_FGxwzZRlpb6Y
https://dl.doubtnut.com/l/_N3t3VZxAUmA6

D.200/+/2V

Answer: A

o Watch Video Solution

2. If the voltage in an ac circuit is reparesented by the equation
V = 220+/2sin(314t — @), calculate
average voltage

A.220V

B.622/(7V)

C.220/+/2V

D. 2004/2V

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_N3t3VZxAUmA6
https://dl.doubtnut.com/l/_FzRYlbYQyn6R

3. If the voltage in an ac circuit is reparesented by the equation
V = 220+/2sin(314t — @), calculate
frequency of ac

A.50H z

B.50+/2H 2

C. 50/\/§Hz

D.75Hz

Answer: A

o Watch Video Solution

4. The half cycle of an alternating singnal is shown in fig. It

increases uniformly form zero at 0° — Fy,at(a)° and decrease


https://dl.doubtnut.com/l/_FzRYlbYQyn6R
https://dl.doubtnut.com/l/_HfYVcUlmdajr
https://dl.doubtnut.com/l/_KwTHbl5wHvvD

uniformly from (F,,,)at180°



https://dl.doubtnut.com/l/_KwTHbl5wHvvD

| o Watch Video Solution

5. The half cycle of an alternating singnal is shown in fig. It
increases uniformly form zero at 0° — Fat(a)° and decrease

uniformly from (F},)at180°

00

I
!
o

The average value of the singnal is

o\ (T Fn
(ﬂ- o a)Fm

B.
™


https://dl.doubtnut.com/l/_KwTHbl5wHvvD
https://dl.doubtnut.com/l/_Rv7LdiH0jjBl

Answer: B

o Watch Video Solution

6.

the average value of the wave-from shown in fig. is

A 15,/2
B.10,/2


https://dl.doubtnut.com/l/_Rv7LdiH0jjBl
https://dl.doubtnut.com/l/_EjoG8c2oarmI

C.10

D. 15

Answer: D

o Watch Video Solution

7.

The rms value of the signal is

|7
A. 10 3

10
B. —

V3


https://dl.doubtnut.com/l/_EjoG8c2oarmI
https://dl.doubtnut.com/l/_uqG4CqoyUILt

C.104/7

D.10,/3

Answer: A

o Watch Video Solution

8.A 0.21 H inductor and a 12() resistance are connected in series
to a 220V, 50 Hz ac source.

The current in the circuit is

220

/4400

22
B.—A

3v/5

220

v/4600

22

5v/3

A

Answer: B


https://dl.doubtnut.com/l/_uqG4CqoyUILt
https://dl.doubtnut.com/l/_4uDa0DOgZP8s

o Watch Video Solution

9. A 0.21 H inductor and a 12() resistance are connected in series
to a 220V, 50 Hz ac source.

the phase angle between the current and the source voltage is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4uDa0DOgZP8s
https://dl.doubtnut.com/l/_bRmORkE1TO1f

10. When 100 V DC is applied across a solenoid , a current of 1 A
flows in it. When 100 V AC is applied across the same solenoid the
current drops to 0.5A. If the frequency of the AC source is 50 Hz ,
the impedance and inductance of the solenoid are

A. 20092

B. 5012

C. 10082

D. 50,/30

Answer: A

o Watch Video Solution

11. When 100 V DC is applied across a solenoid , a current of 1 A

flows in it. When 100 V AC is applied across the same solenoid the


https://dl.doubtnut.com/l/_bb6AJRqYMFBd
https://dl.doubtnut.com/l/_MX3Q1xh15kjc

current drops to 0.5A. If the frequency of the AC source is 50 Hz ,

the impedance and inductance of the solenoid are

A.55H
B.3/(m)H

C.\/3/(n)H

D.2.5H

Answer: C

o Watch Video Solution

12. A box P and a coil Q are connected in series with an ac source
of variable frequency. The emf of the source is constant at 10 V.
Box P contains a capacitance of 32(). Coil Q has a self inductance
of 49 mH and a resistance of 68{2 in series. The frequency is

adjusted so that maximum current flows in P and Q.


https://dl.doubtnut.com/l/_MX3Q1xh15kjc
https://dl.doubtnut.com/l/_ZGoubAQ1T2KN

c_ K L R
Box? =~ oilg
(~)

_/

The impedance of P at this frequency is

A.T7Q

B. 3652

C. 400

D. 1252

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZGoubAQ1T2KN

13. A box P and a coil Q are connected in series with an ac source
of variable frequency. The emf of source is constant at 10 V. Box P
contains a capacitance of 1uF' in series with a resistance of 32(1.
Coil Q has self inductance 4.9m H and a resistance 68(2 in series.
The frequency is adjusted so that the maximum current flows in P

and Q . At this frequency the voltage across P and Q respectively

TuF 320 49mH 680
1]
¢ R L R,
Box P T CGalg
(=)
)
A. 2009

B. v/1350€2

C. 5542

D. 1/9524()


https://dl.doubtnut.com/l/_0xSSjaOTLCyc

Answer: D

° Watch Video Solution

14. A box P and a coil Q are connected in series with an ac source
of variable frequency. The emf of the source is constant at 10 V.
Box P contains a capacitance 1uf and a resistance of 32€2. Coil Q
has a self inductance of 4.9 mH and a resistance of 682 in series.
The frequency is adjusted so that maximum current flows in P

and Q.

I uF 320] 49 mH 630

| FWWAH B8 5 - WWH

C Ry L Ry
Box?”  ~(ai

(=)
4

The voltage across P is


https://dl.doubtnut.com/l/_0xSSjaOTLCyc
https://dl.doubtnut.com/l/_x1utpOAGatTp

A 12V

B.7.7V

cC.10v

D.24V

Answer: B

o Watch Video Solution

15. A box P and a coil Q are connected in series with an ac source
of variable frequency. The emf of source is constant at 10 V. Box P
contains a capacitance of 1uF' in series with a resistance of 32(.
Coil Q has self inductance 4.9m H and a resistance 68¢2 in series.

The frequency is adjusted so that the maximum current flows in P


https://dl.doubtnut.com/l/_x1utpOAGatTp
https://dl.doubtnut.com/l/_AIaXEmQ2kK1y

and Q . At this frequency the voltage across P and Q respectively

TuF 32Q 49mH 68Q

|

C R4 L R,
Box P + Coil Q

(=)
N\

A. 20V

v/ 1350
B. 10

C.5.5V

V9524
D. 10

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AIaXEmQ2kK1y

16. A series LCR circuit containing a resistance of 120} has
angular resonance frequency 4 x 10°rads ~'. At resonance the
vlotage across resistance and inductance are 60V and 40 V,
repectively,
the value of inductance L is

A 0.1lmH

B.0.2mH

C.0.35mH

D.0.4mH

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Of8Dfu7HTq0z

17. A series LCR circuit containing a resistance of 1202 has
angular resonance frequency 4 x 10°rads ~'. At resonance the
vlotage across resistance and inductance are 60V and 40 V,
repectively,

The value of capacitance Cis

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NduxXeyRc7xC

18. A series LCR circuit containing a resistance of 120} has
angular resonance frequency 4 x 10°rad s '.At resonance the
voltage across resistance and inductance are 60 V and 40 V
respectively. The angular frequency at which current in the circuit
lags the voltage by 45° is

A 4 x 10°rads !

B.3 x 10°rads "

C.8 x 10°rads !

D.2 x 10°rads !

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Vxd6SRteduhj

19. When 100 volt DC source is applied across a coil, a current of
1A flows through it. When 100V AC source of 50H z is applied to
the same coil, only0.5A4 current flows. Calculate the inductance of
the coil

A.0.02H

B. 0.04H

C.0.08H

D. 1.0H

Answer: C

o Watch Video Solution

20. When 100 volt DC source is applied across a coil, a current of

1A flows through it. When 100V AC source of 50H z is applied to


https://dl.doubtnut.com/l/_f9jUOQZ4Gocx
https://dl.doubtnut.com/l/_y53E3zZ9bBTW

the same coil, only0.5A4 current flows. Calculate the inductance of

the coil

A. 1728 W

B.8.64 W

cC.1o0w

D.15W

Answer: A

o Watch Video Solution

21. An inductor 20 x 103 a capacitor 100(u)F and a resistor

502 are connected in series across a source of emf
V = 10sin 314t.

Then the energy dissipated in the circuit in 20 mim is


https://dl.doubtnut.com/l/_y53E3zZ9bBTW
https://dl.doubtnut.com/l/_vzgvf8Bu7WaB

A.960 |

B. 900 |

C. 250)

D. 500

Answer: A

o Watch Video Solution

22. An inductor 20 x 10~ % a capacitor 100(x)F and a resistor
502 are connected in series across a source of emf
V = 10sin 314¢.

If resistance is removed from the circuit and the value of
inductance is doubled, the variation of current with time in the

new circuit is

A. 0.52 cos 314t


https://dl.doubtnut.com/l/_vzgvf8Bu7WaB
https://dl.doubtnut.com/l/_74dywZ9mlaiv

B. 0.52sin 314¢
C.0.52sin(314¢ + 7 /3)

D. none of these.

Answer: A

o Watch Video Solution

23.In fig, a square loop consistaing of an inductor of inductance L
and resistor of resistance R is placed between two long parallel
wires. The two long straight wires have time - varing current of
magnitude I = (Iy)coswt but the direction of current in them

are opposite


https://dl.doubtnut.com/l/_74dywZ9mlaiv
https://dl.doubtnut.com/l/_POdXVgvcKKeX

A Iycos x

A
Y

Iycos wx

Y

’ ‘3Va

Total magnetic flux in this loop is

I
HoZ% 12

T

2,u0Ia

1In2
7

Aol
HOZS 1n2

T

wola

1n2
27rn

Answer: A

o Watch Video Solution



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

24.n fig, a square loop consistaing of an inductor of inductance L
and resistor of resistance R is placed between two long parallel
wires. The two long straight wires have time - varing current of
magnitude I = (Iy)coswt but the direction of current in them

are opposite

L
A Iycos ot R I cos x Y
< po > PR
- 3a S

Magnitude of emf in this circuit only due to flux change

associated with two long straight current carrying wires will be

aln2lyw
A. Hoa narow sin wt
T

2uoaln2lyw |
B. sin wt

T


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

poaln2lyw
C.—
2r

1n2I
5, Hoaln2low

cos wt

cos wt
T

Answer: A

o Watch Video Solution

25.In fig, a square loop consistaing of an inductor of inductance L
and resistor of resistance R is placed between two long parallel
wires. The two long straight wires have time - varing current of
magnitude I = (Iy)coswt but the direction of current in them

are opposite.


https://dl.doubtnut.com/l/_nYWoWtPjqFsv
https://dl.doubtnut.com/l/_OIUjTgro3DBe

The instantaneous current in the circuit will be

L
A Iycos ax R Iycos ax Y
D et >
D 3 s
2upaln2lyw
A —H : sin(wt — ¢)
v R? + w?L?
2uoaln2lyw
B, 2 : sin(wt + ¢)
TV R? + w?L?
2uoaln2lyw
¢ —H : sin(wt)
vV R? + W2 L?
aln2lyw
p. 2 . sin(wt — ¢)

v/ R2 + W L2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_OIUjTgro3DBe

Exercises Integer

1. Variation of voltage with time is shown in fig

0— - “ —> ¢ (ms)

/2
(a) The rms voltage is found to be NV EV. Find N.

o Watch Video Solution

2. Find the avarage value of current (in A) shown graphically in fig.

Fromt =0 — t = 2s.


https://dl.doubtnut.com/l/_EXenGDtmAIV0
https://dl.doubtnut.com/l/_BXha7nklRB1Z

i(A)
10

0 1 2 —»t(s)

o Watch Video Solution

T
3. The average value of current ¢ = I, sinwtomt = % to

w
3m | )
t = 20 S how many times of (I,)?

° Watch Video Solution

4. An AC ammeter is used to measure current is a circuit . When a
given data current pass through the circuit , the AC ammeter

reads 3 A. When another alternating current passes through the


https://dl.doubtnut.com/l/_BXha7nklRB1Z
https://dl.doubtnut.com/l/_D9pfOfX4He5d
https://dl.doubtnut.com/l/_c76qR7to3E5a

circuit, the AC ammeter reads 4A. Then the rading of this

ammeter simultaneously is

o Watch Video Solution

Archives Subjective

1. In a series L-R circuit (L = 35 mH and R = 11(2),a variable emf

source (V = Vsinwt) of V,,,, = 220V and frequency 50 Hz is

applied. The current amplitude in the circuit is

° Watch Video Solution

Archives Single Correct


https://dl.doubtnut.com/l/_c76qR7to3E5a
https://dl.doubtnut.com/l/_7j4yiskX30aT

1. When an AC source of emf E = E;sin(100t) is connected
across a circuit, the phase difference between the emf E and the

. ™ . .
current | is observed be il shown in the figure. If the circuit
consists possibly only of R-C or R-L in series, which of the

following combinations is possible?

A.R = 1kQ, C = 10(p) F
B.R = 1kQ, C = 1(u)F
C.R =1kQ, L = 10H

D.R=1kQ, L = H


https://dl.doubtnut.com/l/_Ow8l43UxhzQt

Answer: A

o Watch Video Solution

2. An AC voltage source of variable angular frequency w and fixed

amplitude V connected in series with a capacitance C and an

electric bulb of resistance R (inductance zero). When w is

increased

A. the bulb glows dimmer

B. the bulb glows brighter

C. total impedance of the circuit is unchanged

D. total impedance of the circuit increases

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Ow8l43UxhzQt
https://dl.doubtnut.com/l/_FwtmBVKHspbd

Archives Multiple Correct

1. 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 filled with dielectric of constatn 4. The current I through the
resistor and voltage V. across the capacitor are comapared in
two cases. Which of the following is true?
A B
Alp > Iy
A B
B.I; < I
A B
CVi >V,

A B
D. VC < VC

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_FwtmBVKHspbd
https://dl.doubtnut.com/l/_FoAKlqOB4aOj

2. In the given circuit, the AC source has w = 100 red/s.

Considering the inductor and capacitor to be ideal, the correct

choice is
100 uF 100 Q
| | ANN—
05H 50 Q
O
20V
(~)

—/

A.the current through the circuit, Iis0.3A
B. the current through the circuit, Ii30.3\/§A
C. the voltage across 100Qresis — ris104/2V

D. the voltage across 50Q2resis — rislQV.

Answer: A::C


https://dl.doubtnut.com/l/_FoAKlqOB4aOj
https://dl.doubtnut.com/l/_V9bO3SDWiIIe

o Watch Video Solution

3. At time t = 0, terminal A in the circuit shown in the figure is
connected to B by a key and alternating current I(t) = OIcos(wt),
with g =1A and w = 500 rads ! starts flowing in it with the
initial direction shown in the figure . At t = 7n/6w , the keys is
switched from B to D . Now onwards only A and D are connected .
A total charge Q flows from the battery to charge the capacitor
fully. If C=20 v, R =10 2 and the battery is deal with emf of 50V,

identify the correct statement(s).

B D

& i %
T= 20 pF

R=10Q



https://dl.doubtnut.com/l/_V9bO3SDWiIIe
https://dl.doubtnut.com/l/_urrW8aDSsRjG

A. Magnitude of the maximum charge on the capacitor before
T, _
t=-——isl x 1073C
6w
B.The current in the left part of the circuit just before
o .
t = — is clockwise.
6w
C. Immidiately after A is connected to D, the current in R is 10

A

D.Q=2x10"3C

Answer: C::D

o Watch Video Solution

Archives Integer


https://dl.doubtnut.com/l/_urrW8aDSsRjG

1. A series R-C combination is connected to an AC voltage of
angular frequency w = 500 radian/s. If the impedance of the R-C
circuit is R4/1.25, the time constant (in millisecond) of the circuit

is

o Watch Video Solution

Single Correct Asnwer Type

1. A generator produces a time varying voltage given by

V = 240sin120¢, where t is in second. The rms voltage and

frequency are

A. 60Hz and 240V

B. 189Hz and 120V

C.9Hz and 170V


https://dl.doubtnut.com/l/_KyFQGPOZ4FgX
https://dl.doubtnut.com/l/_JjbkrwrvovLl

D. 754Hz and 70V

Answer: C

° Watch Video Solution

2. The peak value of an alternating emf E given by
E=F cos wt
o
is 10 V and frequency is 50 Hz . At time t = (1/600) s, the
instantaneous value of emf is
A. 10V
B.5,/3V
C.5v

D.1Vv

Answer: B


https://dl.doubtnut.com/l/_JjbkrwrvovLl
https://dl.doubtnut.com/l/_OeHdn7piWT8N

o Watch Video Solution

3. A resistance of 200hms is connected to a source of an
alternating potential V' = 220sin(1007t). The time taken by the
current to change from its peak value to rms. value is

A. 0.2sec

B. 0.25sec

C.25 x 10 3 sec

D.2.5 x 103 sec

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_OeHdn7piWT8N
https://dl.doubtnut.com/l/_OqWYf0Ncv3cV

4.\oltage and current in an AC circuit are given by V = 5sin(1007

t-7/6) and | = 4sin(1007t+7/6)

A.Voltage leada the current by 30°

B. Voltage leada the voltage by 30°

C. Voltage leada the voltage by 60°

D. Voltage leada the current 60°

Answer: C

o Watch Video Solution

5. In a certain circuit, current chages with according to
i = 24/t. Rootmean O valuecurrentbetweent = 2 — t = 4swillbe

sqrt(2x)" A. Find value of x.


https://dl.doubtnut.com/l/_DjKyZsbUU2J0
https://dl.doubtnut.com/l/_sXNtkaEr97T5

Answer: C

o Watch Video Solution

6. Match the following

Currents r.m.s. values
(1) zgsinwt (i) =z
. .o &
(2) xosinwt cos wt (i) 7
3 . wt t oo $0
(3) zosinwt 4+ xpcoswt (iii) (2\/5)

A, 1.(i),2.(i1),3.(iii)

B. 1.(ii),2.(iii),3.()


https://dl.doubtnut.com/l/_sXNtkaEr97T5
https://dl.doubtnut.com/l/_yglQssxuZi9f

C. 1.(i),2.(iii),3.(ii)

D. none of these

Answer: B

o Watch Video Solution

7.1fi = t2,0 < ¢t < T then r. m. s. value of current is

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yglQssxuZi9f
https://dl.doubtnut.com/l/_0FnfSSMsubEW

8. The rms voltage of the wave form shown is

-
—
—_—

} —

- B

A. 10V
B.7V
C.6.37V

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_0FnfSSMsubEW
https://dl.doubtnut.com/l/_3E6dtIL03M9J
https://dl.doubtnut.com/l/_knyKpwdaa6Yg

9. The output current versus time curve of a rectifier is shown in

the figure. The average value of output current in this case is

A

Current

Time

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_knyKpwdaa6Yg
https://dl.doubtnut.com/l/_OII2u7xNOfVb

10. an alternating current | in an inductance coil with time
according to the graph below. We one of the following graphs

gives the variation voltage with time?

Answer: B



https://dl.doubtnut.com/l/_OII2u7xNOfVb

| ° Watch Video Solution

11. Two sinusoidal voltage of the same frequency are shown in the
diagram. What is the frequency, and the phase relationship

between the voltage?

vA
M N
\\ LN -~

A \
¢ \ !,1 s 7 Y

o) L ; R
;’0.2\1/0.4,’ W o8 v

/ 7 } ;

V/ \“,..v/ \,,,

Y

Frequency in Hz phase lead of NV over M in radius

A Frequency in Hz Phase lead of N over M in radian

(a) 0.4 —7/4
5 Frequency in Hz Phase lead of N over M in radian
" (b) 2.5 —7/2
c Frequency in Hz Phase lead of N over M in radian
“(¢) 2.5 +7/2
5 Frequency in Hz Phase lead of N over M in radian

(d) 2.5 —7/4


https://dl.doubtnut.com/l/_OII2u7xNOfVb
https://dl.doubtnut.com/l/_2KnHZ7E6FD0B

Answer: B

o Watch Video Solution

12. the voltage across a pure inductor is represent in figure.
Which one of the following curves in the figure will represent the

current?

1/7 4»

A e

B. .


https://dl.doubtnut.com/l/_2KnHZ7E6FD0B
https://dl.doubtnut.com/l/_3uPCtEUCX7LJ

c.®

D.[#:

Answer: D

o Watch Video Solution

13. In pure inductive circuit, the curves between frequency f and

reciprocal of inductive reactance 1/ X7, is

A le
B. &
c.®

D.[#:

Answer: C



https://dl.doubtnut.com/l/_3uPCtEUCX7LJ
https://dl.doubtnut.com/l/_CC9jgcBgjJma

l @ yvailcn video >oilution ]

14. The graphs given below depict the dependence of two
reactive impedences X; and X, on the frequency of the

alternating emf. applied individually to them. We can then say

that
f 11
g 3
3 3
ot X -4 Xz
£ E
Frequency — Frequency —> ”

A. X1 is an inductor and X3 is a capacitor
B. X1 is an resistor and X3 is a capacitor
C. X is an capacitor and X3 is a inductor

D. X is an inductor and X35 is a resistor

Answer: C


https://dl.doubtnut.com/l/_CC9jgcBgjJma
https://dl.doubtnut.com/l/_6kCPHnpXIuoY

o Watch Video Solution

15. Which of the following graphs represent the correct variation

of capacitive reactance X with frequency upsilon’?

Al

B. s

c.

D. 7]

Answer: B

° Watch Video Solution

16. Is the following circuit correctly drawn [


https://dl.doubtnut.com/l/_6kCPHnpXIuoY
https://dl.doubtnut.com/l/_TmbtcDlj0dGd
https://dl.doubtnut.com/l/_dizZtSRFAbVa

A. Yes

B.no

C. cannot be predicted

D. Insufficient data is applied

Answer: A

o Watch Video Solution

17. An alternating emf is applied across a parallel combination of
a resistance R, capacitance C and an inductance L. If I, I and I
R L c

are the currents through R,L and C respectively, the phase

relationship among I, I and éand source emf E, is given by
R L

ke

A, L

B. Leu


https://dl.doubtnut.com/l/_dizZtSRFAbVa
https://dl.doubtnut.com/l/_slXF5lTOekS0

C. s

(D

Answer: C

o Watch Video Solution

18. When 100V. DC is applied across a solenoid a current of 1A
flows in it. When 100V, AC is applied across the same coil, the
current drops to 0.5A. The frequency of the AC is 50Hz. The
impendence and inductance of the solenoid are

A. 2000mega and 0.55H

B. 1000mega and 0.86H

C.2000mega and 1.0H

D. 1000mega and 0.93H


https://dl.doubtnut.com/l/_slXF5lTOekS0
https://dl.doubtnut.com/l/_prDvve7ics6E

Answer: A

o Watch Video Solution

19. An electric bulb and a capacitor are connected in series with
an AC source.On increasing the fregency of the source, the
brightness of the bulb

A.The glow decrease

B. The glow increase

C. The glow remains the same

D. Bulb quenches

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_prDvve7ics6E
https://dl.doubtnut.com/l/_AVLaXkmf6VA8
https://dl.doubtnut.com/l/_q4IOD2kXtYH3

20. For a series RLC circuit R = X = 2X . The impedence of

the current and phase different (between) V" and ¢ will be

VbR

A = tan”1(2)
5R 1
B. \/—T, tan ! (5)

_ 1
D. \/5R, tan_l (§>

Answer: B

° Watch Video Solution

21. The figure shows variation of R, X and é( with frequency f in a
L

series L, C, R circuit . Then , for what frequency point, the circuit


https://dl.doubtnut.com/l/_q4IOD2kXtYH3
https://dl.doubtnut.com/l/_QmOmuon0JiLB

is inductive?

A A

B.B

C.C

D. All points

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QmOmuon0JiLB

22. Same current is flowing in two alternating circuits. The first

circuit contains only inductances and the other contains only a

capacitor, if the frequency of the em.f of AC is increased, the

effect on the value of the current will be

A. increased in the first circuit an decreased in the other

B. increased in both circuits

C.decreased in both the circuits

D. decreased in the first circuit and increased in the other

Answer: D

o Watch Video Solution

23. In the circuit shown, the AC source has voltage V = 20cos(w

t)volt with w = 200 rads ! the amplitude of the current will be


https://dl.doubtnut.com/l/_m2oHMmZFb1Kt
https://dl.doubtnut.com/l/_sZWIB0nxgkSp

nearest to

SmH,4Q

11

A. 2A

B.33A

C.2/4/5A
D. /54

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sZWIB0nxgkSp

24. In an LCR circuit R=100 ohm. When capacitance C is removed,
the current lags behind the voltage by 7 /3. When inductor L is
removed, the current leads the voltage by 7 /3 The impedence of
the circuit is:

A. 5012

B. 10012

C. 20082

D. 40012

Answer: B

o Watch Video Solution

25. For the series L-C-R circuit shown in the figure, what is the

resonance frequency and the current at the resonating


https://dl.doubtnut.com/l/_Uz4Vrfe2VGsP
https://dl.doubtnut.com/l/_WkwP6IZ2F0Fa

frequency?

220V

A.2500rads ! and /54
B. 2500rads ! and 5A4
1 )
C. 2500rads and —A
V2

D. 2500rads ~! and 5/24

Answer: B

o Watch Video Solution

26. Following figure, as shown an an generator connected to a

"block box" through a pair fo terminal.The box contains possible


https://dl.doubtnut.com/l/_WkwP6IZ2F0Fa
https://dl.doubtnut.com/l/_UuzwNsIPeYOK

R,L,C of their combination, whoe elements and arrangements are
not known to us. Measurements outside the box revals that
e=75sin(wt) volts, i=1.5sin(wt+45°) amp then. the wrong

statements is

A. There must be a capacitor in the box.

B. There must be an inductor in the box.

C. There must be a resistance in the box.

D. The power factor is 0.707.

Answer: B

o Watch Video Solution

27. A resistor R, an inductor L and a capacitor C are connected

in series to an oscillator of frequency n. If the resonant frequency


https://dl.doubtnut.com/l/_UuzwNsIPeYOK
https://dl.doubtnut.com/l/_8cWUQnSnvQrF

is n,., then the current lags behind voltage, when

A.n=0
B.n < ny¢
Cn<n,

D.n > n,

Answer: D

o Watch Video Solution

Comphension Based

1.In a series L-R circuit, connected with a sinusoidal ac source, the

maximum potential difference across L and R are respectivaly 3

volts and 4 volts.

At an instant the potemtial difference across resistor is 2 volts.


https://dl.doubtnut.com/l/_8cWUQnSnvQrF
https://dl.doubtnut.com/l/_K6ciwo50ARgI

The potential difference in volt, across the inductor at the same

instant will be:

A. 3cos 30°

B. 3cos 50°

C. 6cos 45°

D.6

Answer: A

o Watch Video Solution

2.1n aseries L — R circuit, connected with a sinusoidal ac source,
the maximum potential difference acrosssd L and R are
respectively 3 volts and 4 volts

At the same instant, the magnitude of the potential difference in

volt, across the ac source will be


https://dl.doubtnut.com/l/_K6ciwo50ARgI
https://dl.doubtnut.com/l/_HPTLieUysvCB

A. 3cos 67°

B. 5sin 37°

C.6cos 97°

D.O

Answer: B

o Watch Video Solution

3.In a series L — R circuit, connected with a sinusoidal ac source,
the maximum potential difference acrosssd L and R are
respectively 3 volts and 4 volts

If the current at this instant is decreasing the magnitude of

potential difference at that instant across the ac source is

A. Increasing


https://dl.doubtnut.com/l/_HPTLieUysvCB
https://dl.doubtnut.com/l/_89yWGgodH6Fz

B. Decreasing

C. Constant

D. Cannot be said

Answer: A

o Watch Video Solution

4. An ac generator G with an adjustable frequency of oscillation

is used in the circuit, as shown.

R =100Q2
LA MV
L,=1.6mH
C,=
4.5uF _
GCSP A
L,=2.4mH
i

Current drawn from the ac souce will be maximum if its angular

frequency is


https://dl.doubtnut.com/l/_89yWGgodH6Fz
https://dl.doubtnut.com/l/_VziXX0WTFlVe

A.10°rad /s
B.10%rad /s
C. 5000 rad/s

D. 500 rad/s

Answer: C

o Watch Video Solution

5. An ac generator G with an adjustable frequency of oscillation

is used in the circuit, as shown.

R =100Q
— AW
L,=1.6mH
2=
4.5uF C,=2.
GCSP C=3pF = H o= L TEME
L,=2.4mH
-

To increase resonant frequency of the circuit, some of the


https://dl.doubtnut.com/l/_VziXX0WTFlVe
https://dl.doubtnut.com/l/_I8W0b0cchaJV

changes in the circuit are carried out. Which changes would

certainly result in the increase in resonnatn frequency ?

A. R is increased.

B. Ly is increased and (] is decreased.

C. Ly is decreased and () is increased

D. C5 is removed from the circuit.

Answer: D

o Watch Video Solution

6. An ac generator G with an adjustable frequency of oscillation

is used in the circuit, as shown.


https://dl.doubtnut.com/l/_I8W0b0cchaJV
https://dl.doubtnut.com/l/_IqDPIGGZf177

TP——AMW,
, = 1.6mH
4.5uF _
GCSP C =3 = ML LHT2F
L,=24mH
VY

If the ac source G is 100V rating at resonant frequency of the

circuit, then average power supplied by the source is

A. 50W

B. 100W

C. 500W

D. 1000W

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IqDPIGGZf177

7. An ac generator G with an adjustable frequency of oscillation is

used in the circuit, as shown.

R =100Q2
——A\W
L, =1.6mH
C,=
4.50F _
G CSP C = 3”'F - H — ::C, 25p.F
B
L,=2.4mH
-

Average energy stored by the inductor L2 (source is at resonance

frequency) is equal to

A. zero

B.12m]

C.24mJ

D. 4m|

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pKWiuRpwjga1

8. Ratio of amplitude for two wave is 1:2 Find the ratio of

intensity?

o Watch Video Solution

Single Correct

1. The rms current in an AC circuit is 2A. If the wattless current be

V/3A , what is the power factor of the circuit?

Al
Bl
1
C'E
1
D.g


https://dl.doubtnut.com/l/_pKWiuRpwjga1
https://dl.doubtnut.com/l/_pVSxGRnSRD3g
https://dl.doubtnut.com/l/_30XC1qRzEX0U

Answer: C

o Watch Video Solution

2.5
2. TuF capacitor and 3000 — ohm resistance are joined in

series to an AC source of 200volts and 50sec ™! frequency. The
power factor of the circuit and the power dissipated in it will
respectively

A. 0.6, 0.06W

B. 0.06, 0.6W

C.0.6,4.8W

D. 4.8, 06W

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_30XC1qRzEX0U
https://dl.doubtnut.com/l/_uAHz04zAiXeP

3. The self inductance of a choke coil is 10 mH. When it is

connected with a 10 V DC source, then the loss of power is 20 W.

When its is connected with 10 V AC source loss of power is 10 W.

The frequency of AC source will be

A. 50Hz

B. 60Hz

C. 80Hz

D. 100Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_uAHz04zAiXeP
https://dl.doubtnut.com/l/_5AelAbKbzI8r

4. A group of electric lamps having a total power rating of 1000
W is supplied by an AC voltage E = 200sin(310t + 60°, thenthe
rms value of the circuit current is

A. 104

B.10,/24

C.204

D. 20+/24

Answer: B

o Watch Video Solution

5. In an LR circuit, the inductive reactance is equal to the
resistance R of the circuit. An emf E = Ej, cos wt is applied to the

circuit. The power consumed in the circuit is


https://dl.doubtnut.com/l/_0krpzK6KxHIF
https://dl.doubtnut.com/l/_2qSrZlNjQJjH

Answer: C

o Watch Video Solution

6. An L-C-R seriescircuit with a resistance of 100€2 connected to an
AC source of 200V (rms) and angular frequency 300rod / s. When
only the capacitor is removed, the current lags behind the
voltage by 60°. When only the inductor is removed the current
leads the voltage by 60° . The average power dissioated in

original L-C-R circuit (50x) Watt. Find the value of x.


https://dl.doubtnut.com/l/_2qSrZlNjQJjH
https://dl.doubtnut.com/l/_9cJ3JFJwd05A

A. 50W

B. 100W

C. 200W

D. 400W

Answer: D

o Watch Video Solution

7. In the circuit shown in figure neglecting source resistance, the

voltmeter and ammeter readings will be respectively

@,
’\/\\\/" F
AN TR i
oooag §
R=300 Xr =25Q XC1X25Q

240V


https://dl.doubtnut.com/l/_9cJ3JFJwd05A
https://dl.doubtnut.com/l/_AyOOhnOecVb0

A. OV;3A

B. 150V,3A

C. 150V, 6A

D. OV,8A

Answer: D

o Watch Video Solution

8.In the circuit shown in the figure , the ac source gives a voltage

V =20 cos(200t). Neglecting source resistance , the voltmeter and


https://dl.doubtnut.com/l/_AyOOhnOecVb0
https://dl.doubtnut.com/l/_pcIqEXForT7A

ammeter reading will be

6 Q2
~®—www———@—

5 mH 50 nE
Jvmts\—www—|
-V

A. OV, 0.47A

B.1.68V, 0.47A

C.0V14A

D.5.6V,14A

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pcIqEXForT7A
https://dl.doubtnut.com/l/_6CLl3jCrD5vl

9. A series combination of resistor (R), capacitor (C) is connected
to an AC source of angular frequency w. Keeping the voltage
same, If the frequency is changed to 3 the current becomes half
of the original current. Then, the ratio of the capacitance

reactance and resistance at the former frequency is

>

&
ol x| ot R m ol w

N

o

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_6CLl3jCrD5vl

10. The diagram shows a capacitor C and a vlaue a resistor R
connected in series to an AC source V; and V; are voltmeters and

A is an ammeter

—(-

a

@

Consider the following statements

| . Readings in A and V3 are always in phase
Il .Readings in V1 is ahead in phase with reading in V2
Il . Reading in A and Vi are always in phase. Which of these

statements are/is correct

A.lonly

B. 1l only


https://dl.doubtnut.com/l/_fRnHPb3BNVvT

C.land Il only

D. Il and Ill only

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fRnHPb3BNVvT

