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1. Ina L — Ccircuit, L =0.75 H and C = 18 uF, at the instant when the current
in the inductor is changing at a rate of 3.40 A/s. What is the charge on
capacitor ?

X)) A 96 uC

x) B. 36uC

v) C. 46uC

b 4 D. 56 uC
B ~ C
+la L=0.75 H
C=18 uF —= di
; — =340A
I 3.40A/s
A < D

On applying Kirchhoff's law starting from A,

q di
+——L—=0
C dt
di
=q= CL—Z
dt

=18x10%x%x0.75 x 3.4
~ 4.6 x107° C = 46 uC

Hence, (C) is the correct answer.

Copyright © Think and Learn Pvt. Ltd. Alternating current



O [RCER

BYJU'S Study Planner for Board Term |
(CBSE Grade 12)

2. Assertion (A): The r.m.s. value of alternating current is defined as the
square root of the average of I? during a complete cycle.

Reason (R): For sinusoidal a.c.

I
(I = Iysinwt) and Ims = —0_.
V2
v) A. Both(A4)and (R) are true, and (R) is the correct explanation of
(4)
x ) B. Both (A4)and (R) are true, but (R) is not the correct explanation
of (A4)

X ) C. (A)istrue but (R) is false

x ) D. (4)isfalse but (R) is true

The r.m.s value of a.c. current is,

T
/ I%dt
0

T

dt
0

2
Irms —

I =1, sin (wt)

T
I} sin’(wt)dt 5
Ir2ms=/0 :I_o T{l—cos2wt]dt

T T 5
/dt 0
0

B I02 t — sin 2wt] T
ST 2w

0

2
2 0
= Irms — 7

1
= Irms — _O

V2

Hence, (A) is the correct answer.
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3. Assertion (A): In series LCR circuit resonance can take place.

Reason (R): Resonance takes place iff inductive reactance and capacitive
reactances are equal with phase difference 180°.

v) A. Both(A4)and (R) are true, and (R) is the correct explanation of
(4)

x ) B. Both (A4)and (R) are true, but (R) is not the correct explanation
of (A)

X ) C. (A)istrue but (R) is false
X ) D. (4)isfalse but (R) is true
For resonance condition in LCR circuit,

X = X¢

XL (or) VL
A

I
R(or) Vp

A\ 4
XC (or) VC

As we can see, X1 and X are in opposite direction. Hence, phase
difference between them is ¢ = 180°

Hence, (A) is the correct answer.

Copyright © Think and Learn Pvt. Ltd. Alternating current



[BYJu's

The Learning App

BYJU'S Study Planner for Board Term |
(CBSE Grade 12)

4. Assertion (A): In series LCR resonance circuit, the impedance is equal to
the ohmic resistance.

Reason (R): At resonance, the inductive reactance is equal and opposite to
the capacitive reactance.

v) A. Both(4)and (R) are true, and (R) is the correct explanation of
(4)

x ) B. Both(A4)and (R) are true, and (R) is not the correct explanation
of (A4)

x) C. (4)istrue but (R) is false

X ) D. (4)isfalse but (R) is true
For resonance Condition in LCR circuit,

X, =X¢

The net impedance of the circuit is,

Z = \/R2—|-(XL—X0)2

= Z=R
X, (o) V,,

A

I
R(or) Vg

\ 4
X(; (or) VC

As we can see, X1, and X¢ are in opposite direction. Hence, phase
difference between them is ¢ = 180°

Hence, (A) is the correct answer.
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5. Assertion (A): Power loss in an ideal choke coil will be zero.

Reason (R): Ideal choke coil has zero power factor.

v) A. Both(4)and (R) are true, and (R) is the correct explanation of
(4)

x ) B. Both (A4)and (R) are true, and (R) is not the correct explanation
of (4)

x) C. (A)istrue but (R) is false
X ) D. (4)isfalse but (R) is true
For an ideal choke coil, R =0
Average power dissipated in an a.c. circuit is,
Py = Vims X I1pgcos ¢
Where, cos ¢ = Power factor and

cos(¢) = gz 0 [ R=0]

Pavg:Vrms XIrmSCOS ¢:O

Hence, (A) is the correct answer.
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6. Assertion (A): KVL rule can also be applied to an a.c. circuits.

Reason (R): Varying electrostatic field is non-conservative

x ) A. Both (A4)and (R) are true, and (R) is the correct explanation of
(4)

x ) B. Both (A4)and (R) are true, but (R) is not the correct explanation
of (4)

v) C. (A)istrue but (R) is false

X) D. (4)isfalse but (R) is true

(i). KVL can be applied for circuits, it can be a.c. (or) d.c. circuit. Basically
KVL is energy conservation.

(ii). Varying electrostatic field can be conservative. But electrostatic field
induced by the time varying magnetic field is non - conservative.

Hence, (C) is the correct answer.
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7. Comprehension :

An alternating voltage of 260 V and w = 500 rad s * is applied in series LCR
circuit, where L=0.01H, C=4x 10*Fand R=10Q

(¢) Find the resonance frequency of the circuit (in Hz)-

b 4 A. 95
r

v B. @
T
X C. 4o
T

x) D. 200
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Given, L =001H ; C=4x10*F
R=10Q; V=120V ; w=500rads "

At the resonance condition,

X = X¢
wL = L
wC
2o L
LC
1
w=—
vLC
Substituting the given data gives,
1
w =
1/0.01 x 4 x 104
1
w=———
V4 %1075
1
w = = 500
2x107°
2mf = 500
500 250
f= 2—: I
™ ™

Hence, (B) is the correct answer.
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8. Comprehension :

An alternating voltage of 260 V and w = 500 rad s * is applied in an series
LCR circuit, where L =0.01H, C =4 x 10*Fand R=10Q

(¢¢) Find the power supplied by the source is- (in W)-

X)) A.
1000
v B
6760
X C.
3380
X D.
3000

Given,L =001H ; C=4x10*F
R=10Q; V=120V ; w=>500rads "

Power in an a.c. circuit is,

P = V;"msIrms Cos ¢

Where, cos ¢ = E
Z

Z=+/R+ (X1 - Xc)?
X, =wL=500x1x102=5

1 1

XC: = 74:
wC 500 x 4 x 10

5

= Z=+/102+(-52=100Q

R 10
= = —_—— —= 1
AT
™rms 2
Ly = 22 = 290564
A 10

Hence, power dissipated in the circuit is,
P=260x26x1=6760W

Hence, (B) is the correct answer.
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9. Comprehension :

A 100 €2 resistance is connected in series with a 4 H inductor. The voltage
across the resistor is, Vz = 2.0sin(10°t) V.

(¢) Find the expression of circuit current-

v) A

0.2sin(1000 ¢) mA
x ) B.

25sin(100 ¢) mA
x) C.

25sin(1000 ¢) mA
x ) D.

0.2sin(100 ¢) mA
Given, Vg = 2.0sin(10°t) V ; R =100 Q
L=4H; w=10°

Current through the resistor will be,
I = Isin(10%)

1%, 2
Where, I[j = — = —=_— 2 x 1072
R 100

. I =2 x10"%sin(10%) A or 0.25in(1000 ) mA

Hence, (A) is the correct answer.
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10. Comprehension :

A 100 €2 resistance is connected in series with a 4 H inductor. The voltage
across the resistor is, Vz = 2.0sin(10°t) V.

(¢¢) Find the inductive reactance-

X

X

v

X

Givn,L =4H ; w=10°

Inductive reactance is,

A.

C.

D.

2% 10°Q
3x10°Q
4% 10°Q

5% 10° Q

X; =wL=10%x 4

X; =4x10°Q

Hence, (C) is the correct answer.
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11. Comprehension :

A 100 €2 resistance is connected in series with a 4 H inductor. The voltage
across the resistor is, Vz = 2.0sin(10°t) V.

(¢47) Find amplitude of the voltage across the inductor.

x) A
40V

x ) B.
60 V

v) C.
80V

D.
90V

The potential drop across the inductor is,
V: = I,X;

- Ih=2x102A; X;=4x102Q
V=80V

Hence, (C) is the correct answer.
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12. If the voltage of a source in an AC circuit is represented by the equation,
£ = 2204/2sin(314t). Calculate the peak value of the current if the net
resistance of the circuit is 220 €.

Take v2 = 1.4
X) A 18A
X) B. 16A
v) C. 144
X) D. 124
Given:

Voltage, £ = 220+/2 sin(314t)

Comparing with £ = &, sin wt, we get, peak value of voltage,

E = 22012V

So, peak value of current,

& 2202

’1:0:—_

R

=14A
220
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13. Two alternating currents having the value I; = 3 sin wt and
I, = 4sin(mw/2 — wt) are superimposed and passed through a hot wire
ammeter. Then the reading of the ammeter will be

5A
5/V2 A
7/V2 A

TA

I = 3sinwt, and
I, = 4sin(7/2 — wt)

So, peak value of net AC,

I, = \/Io21 + I022 + 21y, Ip, cos(Ag)

$10=5A

=1, = \/32 + 4% 1 2(3)(4) cos(/2)
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14. The phasor diagram for a component (other than a resistor) connected to an
AC source, at an instant, is shown below. The value of voltage across the
component and current flowing through the circuit, at this instant,
respectively is -

y
g =10V

/0, =4A
T e

- o o

S~
)}

————

o

X) A 5/3V.2/3A
X) B. 5v,2/34A
X) C 92/3v2A

v) D. 5/3v,24A

The value of voltage and current at any instant can be calculated from
phasor diagram by calculating components of &, and i, along the y—axis
respectively.

————

e

Therefore, the current flowing in the circuit at this instant is,

1
i:iosin£:4xE:2A

The voltage across the element at this instant is,

Szgosin(%+ %) - 105in§: 53V

Hence, option (D) is the correct answer.
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15. An AC voltage source described by V' = 10 cos (%t) is connected to a 1 uF

capacitor as shown in the figure. The key K is closed at ¢t = 0. The time
t > 0 after which the magnitude of current reaches its maximum value for
the first time is -

@V=10cos<gt) T

all
Il

[N

=

=

K
v) A 15
X) B. oy
x) C. 34
X) D. 4q

Current will lead the voltage function by x/2.

Voltage function is a cos function. Therefore, current function will be —sin
function.
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16. Applied AC voltage is given as, V = Vjsin(wt). Corresponding to this
voltage, match the following two columns.

Column I Column 1II
a. I = Iysin(wt) p- only R circuit
_ q. only L circuit
b. I'=—1 cos(wt) may be RC circuit
c. I = Iysin(wt + 7/6) U y

v) A aopbosge—r
X) B asgbopcor
X) C gopbosrcog

X D. a—r;b—>q c—p

Given:
V =V, sin(wt)

In pure resistive circuit, current and voltage remains in the phase.
= I = Ijsin(wt)

S.a—Dp

In pure inductive circuit, voltage leads ahead the current by 7 /2.
= I = [ysin(wt — 7/2) = —1Ij cos(wt)

Sb—gq

In AC RC circuit, current lead the voltage by some phase.

= I = Iysin(wt + ¢)

S.C—T

Hence, option (A) is the correct answer.
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17. An AC source rated 100 V (rms) supplies a current of 10 A (rms) to a
circuit. The average power delivered by the source is

X) A may be 1000 W
X ) B. may be less than 1000 W
v ) C. Both options (4) and (B)

X ) D. may be greater than 1000 W
The average power delivered by the source is given by:

Prug = Vimalyms 005 ¢

Where cos ¢ is the power factor of the circuit.
Given, Vs =100V and I,,s = 10 A

= Pyyg = 100 x 10 cos ¢ = 1000 cos ¢

The value of cos ¢ lies between [—1, 1].

Therefore, power delivered by the source would be either equal to 1000 W
or less than 1000 W depending on the elements connected in the circuit.

Hence, option (C) is the correct answer.
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18. For the given AC RLC circuit, at a particular frequency of the AC source, the
current -

=40 ,=50 X.=80

—/\/\/\/\/\,———fx\xmy-——n—

S
v ) A. Lead the voltage by tan'(3/4)
X ) B. |ead the voltage by tan'(5/8)
X ) C. |ag the voltage by tan~'(3/4)

X ) D. |agthe voltage by tan'(5/8)

=40 ,=50 X.=80
—/\/\/\/\/\/—'mxw-—n—
)

Suppose, the AC source voltage is given by,
V =V, sin(wt)

Then, the AC in the circuit is,

I = I, sin(wt + @)

So,

Xo-X, 8-5 3
e R

= ¢ = tan"(3/4)

Hence, option (A) is the correct answer.
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19. For the given curve between impedance (Z) and frequency (f) of a series
LCR circuit, the value of resistance is -

VA
400 2 \ /-
200N
f
100 Hz
x) A 1000
v) B. 900
x) C. 3000
x) D. 4000
A
400 N \ /—
Zpin = 200 2
f
100 Hz

At resonance, Zi, = R.
From figure, Znin = R = 200 2

Hence, option (B) is the correct answer.
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20. In an ideal transformer, number of turns in the primary coil are 140 and
those in the secondary coil are 280. If current in the primary coil is 4 A, then
that in the secondary coil is -

x) A 4
v) B. 24
x) C. A
x) D. ga

For an ideal transformer,

Np &p I
NS (SS IP

NpIp_ 140><4_
Ny 280

:>IS: 2A

Hence, option (B) is the correct answer.
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