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INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQs. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Inaseries resonant LCR circuit, the voltage across Ris 100 5. A coil of inductance 300 mH and resistance 2€2 is connected
volts and R = 1 kQ with C = 2uF. The resonant frequency o to a source of voltage 2V. The current reaches half of its

is 200 rad/s. At resonance, the voltage across L is

(@ 2.5x102V (b) 40V

() 250V (d 4x103V

An alternating voltage V = V, sin wt is applied across a
circuit. As aresult, a current I = I, sin (ot —7/2) flows in it.
The power consumed per cycle is

(a) zero (b 0.5V,
(c) 0.707 VI, (d) 1414V,

For the circuit shown in the fig., the current through the
inductor is 0.9 A while the current through the condenser is
0.4 A. Then

(@) currentdrawn from
generator[=1.13 A

(b) ©o=1/(1.5LC)

(c) I=0.5A ~

(d I=0.6A V =V, sin ot

A capacitor has capacity C and reactance X. If capacitance

and frequency become double, then reactance will be

(@ 4X (b) X2 (c) X4 d 2X

steady state value in

(@ O0.1s (b) 0.05s (c¢) 0.3s (d) 0.15s

In an A.C. circuit, a resistance of R ohm is connected in
series with an inductance L. If phase angle between voltage
and current be 45°, the value of inductive reactance will be
(@ R4 (b) R2 (c) R (d RS
Abulbisrated at 100V, 100 W, it can be treated as a resistor.
Find out the inductance of an inductor (called choke coil)
that should be connected in series with the bulb to operate
the bulb at its rated power with the help of an ac source of
200V and 50 Hz.

(a) %H (b) 100H (c) %H (d) gH

An ac source of angular frequency o is fed across a resistor
r and a capacitor C in series. The current registered is I. If
now the frequency of source is changed to «/3 (but
maintaining the same voltage), the current in the circuit is
found to be halved. The ratio of reactance to resistance at
the original frequency wis

3 2 1 4
(a) \E (b) \E (© \E (d) \E
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9.  Large transformers, when used for some time, become hot ~ 16.  The r.m.s. value of potential v
and are cooled by circulating oil. The heating of transformer difference V shown in the
is due to figureis 0
(@) heating effect of current alone 0 t
- T2 T ”
(b) hysteresis loss alone
(c) both the hysteresis loss and heating effect of current @ Vo ® o/ V2 (© Vg2 G V3
(d) none of the above 17. Which of the following'statements is/are incorrect'?
(@) If the resonance is less sharp, not only is the
10.  An inductor of inductance L = 400 mH maximum current less, the circuit is close to resonance
for a larger range Aw of frequencies and the tuning
and resistors of resistance R, = 2Q B ] of the circuit will not be good
?)Ifl(:trfrif 122 %a;: gﬁgnv:;tfs Iﬁea lfa_legltlerrey 5; (b) Less sharp the.resonance less is the selectivity of
The internal resistance of the battery T the c1r(':u1t or vice-versd. . .
is negligible. The switch S is closed at (c) If quality factor is large, i.e., R is low or L is large,
t=0. The potential drop across L as a the circuit is more selective.
function of time is [S (d) Below resonance, voltage leads the current while
‘ above it, current leads the voltage.
@) 12 ey (b) 6(1—e02yy 18. A lamp consumes only 50% of peak power in an a.c. circuit.
t What is the phase difference between the applied voltage
() 123V (d) 6e'V and the circuit current?
11. Anideal coil of 10H is connected in series with a resistance T T - .
of 5Q2 and a battery of 5V. 2second after the connection is (@) — b — © - d =
made, the current flowing in ampere in the circuit is 6 3 4 2
@ (1-el)y®) (1-e) () e d) ! 19.  Astep down transformer reduces 220 V'to 110 V. The primary
. S . draws 5 ampere of current and secondary supplies 9 ampere.
12. In an A.C. circuit, the current flowing in inductance is The efficiency of transformer is
I=55in (100 t —7/2) amperes and the potential difference is 20% 3{) 449, 0% O 100%
V=200 sin (100 t) volts. The power consumption is equal to @) 0 ( ) . ©) JU70 (d) .0
20. Thevoltage time (V-t) graph for trlangular wave having
(a) 1000 watt (b) 40 watt peak value V, is as shown in
(c) 20 watt (d) Zero figure.The rms value of V in
13. In an oscillating LC circuit the maximum charge on the time interval fromt=0to T/4 is T/2 /\ -t
capacitor is Q. The charge on the capacitor when the energy v T/4
is stored equally between the electric and magnetic field is TO then find the value of x. ~ _y [\
X
0 9 Q2
@ 3 & p3 @O pm @ (@) 5 ) 4 © 7 @ 3
14. A fully charged capacitor C with initial charge g, is connected ~ 21.  The tuning circuit of a radio receiver has a resistance of
toa coil of self inductance L at 7= 0. The time at which the 50Q, an inductor of 10 mH and a variable capacitor. A
energy is stored equally between the electric and the 1 MHz radio wave produces a potential difference of
magnetic fields is: 0.1 rn}rl.2 The values of the capacitor to produce resonance is
n (Take n°=10)
(@ JVLC (®) 2miLc (© Jic (@) wlLC (@) 2.5pF (b) 5.0pF (c) 25pF (d) 50pF
15.  For an LCR series circuit with an A.C. source of angular ~ 22. Inan alternating current circuit in which an inductance and
frequency ® capacitance are joined in series, current is found to be
1 maximum when the value of inductance is 0.5 henry and the
(a) circuit will be capacitive if ® > value of capacitance is 8pF. The angular frequency of applied
VLC alternating voltage will be
1 (@) 5000rad/sec (b) 4000 rad/sec
(b) circuit will be inductive if ® =— () 2x10°rad/sec (d) 500rad/sec
VLC 23. A coil has resistance 30 ohm and inductive reactance 20
(c) power factor of circuit will be unity if capacitive ohm at 50 Hz frequency. Ifan ac source, of 200 volt, 100 Hz,
reactance equals inductive reactance is connected across the coil, the current in the coil will be
20
(d) current will be leading voltage if o > Jli_C (@ 40A (b) 80A (o _\/B A (d) 20A
9. OO 10.EOEOW 1 EEEY 12 EEOY B EOOW
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24,

25.

26.

27.

28.

29.

30.

31.

32.

In the figure shown, three AC
voltmeters are connected. At
resonance

(@ V,=0 (b) V,=0

(© V3=0 (d V,=V,=%0 o
A.C. power is transmitted from a power house at a high
voltage as

(a) the rate of transmission is faster at high voltages

(b) it is more economical due to less power loss

(c) power cannot be transmitted at low voltages

(d) a precaution against theft of transmission lines

A transformer has an efficiency of 80%. It works at 4 kW
and 100 V. If secondaryvoltage is 240 V, the current in primary
coil is

(@ 04A (b) 4A (c) 10A (d) 40A

A 12 Q resistor and a 0.21 henry inductor are connected in
series to an a.c. source operating at 20 volt, 50 cycle. The
phase angle between the current and source voltage is

(@) 30° (b) 40° (c) 80° d 90°

In LCR series circuit fed by a DC source, how does the
amplitude of charge oscillations vary with time during
discharge ?

(a) 4, (b) q[ (C) M (d) 199,

o [9)
Th% primary and secondary coil of a transformer have 50
and 1500 turns respectively. If the magnetic flux ¢ linked
with the primary coil isgiven by ¢ = ¢, + 4¢, where ¢ is in
webers, ¢ is time in seconds and ¢, is a constant, the output
voltage across the secondary coil is
(@ 120volts (b) 220volts
(c) 30 volts (d) 90 volts
The primary winding of a transformer has 100 turns and its
secondary winding has 200 turns. The primary is connected
toan A.C. supply of 120 V and the current flowing in it is 10
A. The voltage and the current in the secondary are
(@ 240V,5A (b) 240V,10A
() 60V,20A (d 120V,20A
The resistance in the following circuit is increased at a
particular instant. At this instant %%%H

the value of resistance is 10Q2. The

current in the circuit will be now
. . . 5V . Rh
(@ 1=05A(b)i>05A (c) i<05A (d) i=0

~

i

. e 3 .
The current in a LR circuit builds up to Zth of its steady
state value in 4s. The time constant of this circuit is

@ —55 O = @ -

2
KnZS © KnZS

33.

34.

3s.

36.

37.

1
§r-83]
An LCR series circuit is connected to a source of alternating

current. At resonance, the applied voltage and the current
flowing through the circuit will have a phase difference of

s s
@ = b) = © 7 d 0

2
What is the value of inductance L for which the current is
maximum in a series LCR circuit with
C=10pF and ®=1000s"" ?
(@) 1mH
(b) cannot be calculated unless R is known
(c) 10mH
(d) 100mH
In the circuit of Fig, the bulb will become suddenly bright if

oot R

+

[ = Z
I]'3 K
(a) contact is made or broken
(b) contact is made

(c) contact is broken

(d) won't become bright at all

The voltage of an ac source varies with time according to
the equation = 100 sin 100 wt cos 100 wt where t is in
seconds and V is in volt. Then

(a) the peak voltage of the source is 100 volt
(b) the peak voltage of the source is 50 volt

(c) the peak voltage of the source is 100/+/2 volt

(d) the frequency of the source is 50 Hz

The current (/) in the inductance is varying with time
according to the plot shown in figure.

I
i,
— T

Which one ofthe following is the correct variation of voltage
with time in the coil?

- V
1 / —>t b Ti
(@) — . b) ———7
—»t
/
1 ¢
© s @ =T,
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38. Using an A.C. voltmeter the potential difference in the 42. AnAC generator of 220 V having internal resistancer = 10Q
electrical line in a house is read to be 234 volt. If the line and external resistance R = 100Q2. What is the power
frequency is known to be 50 cycles/second, the equation developed in the external circuit?
for the line voltage is (@) 434W (b) 400W (c) 441W  (d) 369W

. . _ . 43. What is increased in step-down transformer?
(@ V=165sin(1007t) (b) V=331sin(1007t) (@ Voltage (b) Current

(¢) V=220sin(100mt) (d) V=440sin(1007t) (c) Power (d) Current density ,
39. In the circuit shown, when the switch is closed, the capacitor 44. In the circuit shown below, the key ! a

charges with a time constant c R K is closed at t = 0. The current
(@) RC through the battery is —M
VR R V M
(b) 2RC (@) %att:OandR_att:oo
1 Rl +R2 2
© SRC ol = % V(R +Ry)
2 — () —— atr=0and 112 ats— o
(d) RCIn2 B Ry VII;III;Z
40. A 100 pF capacitor in series with a 40Q) resistance is (©) L att =0and ———2—at /= oo
connected toa 110V, 60 Hz supply. R \/Rlz + R22
What is the maximum current in the circuit? i VR +Ry) tf=0and Vv ¢
————att = — atr=
(@) 324A (b) 425A () 225A (d) 520A @ —RE, Af70andratize
41. The core of any transformer is laminated so as to 45. The inductance between 4 and D is

(@) reduce the energy loss due to eddy currents

(b) make i't light weight L (TS
(c) make it robust and strong A 3H 3H 3H D

(d) increase the secondary voltage

@ 366H () 9H () 066H (d) 1H

RESPONSE B.OOOW@ 39.HEO®@ 40.00O@ 41.@hO@ 42. @)W
GRrID 3.0 4.OGO@ 45.@GEW@

DAILY PRACTICE PROBLEM DPP CHAPTERWISE CP21 - PHYSICS

Total Questions 45 Total Marks 180
Attempted Correct
Incorrect Net Score
Cut-off Score 50 Qualifying Score 70
Success Gap = Net Score — Qualifying Score
Net Score = (Correct x 4) — (Incorrect x 1)
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V100

i =—=—-—-=0.14
(¢c) Across resistor, / R 1000
At resonance,
1 1
XL = XC = = 2500

oC 200x2x107°
Voltage across L is

1X, =0.1x2500 =250V

(@ The phase angle between voltage V and current I is
/2. Therefore, power factor cos ¢ = cos (7/2) = 0. Hence
the power consumed is zero.

(¢) The current drawn by inductor and capacitor will be in
opposite phase. Hence net current drawn from generator
=1 -1,=0.9-0.4=0.5 amp.

(c¢) Capacitivereactance, X = L1

oC  2nfC

= XocL
fC

LX_fc £ oc 1
X fC 2f 2C 4
(@) The charging of inductance given by,

[ _R)
i:iOLI—e LJ

i 1
—=ij(l-e L)y=> e L =—
5 ol ) :

Taking log on both the sides,

= X’:z
4

Rt
——=logl-1log2
I g g

300x107
P

L
= t=—log2= 0.69
R

= t=0.1sec.

oL X[
6. tan = — = —=
© tanp="-="1

Given ¢=45°. Hence X| =R.

) 200V,50Hz
SO
N -/
L R=100Q2

From the rating of the bulb, the resistance of the bulb
can be calculated.

2
R:%:loog

For the bulb to be operated at its rated value the rms
current through it should be 1A

PHYSICS
SOLUTIONS

DPP/CP21

Z
12 200
\100% + (2750.L)2
3
L= £H
T
8. (a) Atangular frequency o, the current in RC circuit is given
by
V,
A L 0]
1 2
w2 )
oC
Also rms _ VI‘IIIS _ Vmax (11)
2 2 9
NER
R ) w?C?
—C
3

From equation (i) and (ii) we get

1
= T TAlT = T =4|—T
22 kR N5 R Vs

3R? -
9. (0
10. (¢c) Growth incurrentin LR, branch when switch is closed
is given by
;= £[1 _e R/l
Ry
- Ryt
di _E Ry ryir_E 7

d R, L L
Hence, potential drop across L

_ (%e—th/L)L:Ee—th/L

2
= 12¢ 400x1073

)
(When current is in growth in LR circuit)

([ RY < _35,)

:Etl_e_LJZELl_e_m J
R 5

=(1-¢™)
12. @ Power,P =1, (xV, < XxCoS

In the given problem, the phase difference between
voltage and current is /2. Hence

P=1, 6% Vimexcos(n/2)=0.

=12etV

(
1. @ I= 10L1—e

@g www.studentbro.in
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13. (¢) When the capacitor is completely charged, the total A 4V,
. . . 20 ) V=—-t = V=—rt
energy in the LC circuit is with the capacitor and that T/4 T
2 T/4 12
energyis E = 197 J' 2dt
2C o Jevis PN oo MV ) o Vo
When half energy is with the capacitor in the form of = Vipg =V< V7> :T <t > :T T/4 =$
electric field between the plates of the capacitor we get J' dt
E 107 0
E = E ? where Q'is the charge on oneplate ofthe 51 @ L=10mHz=102Hz
— —106
capacitor f=1MHz =10°Hz
1
2 2
1 10° 10 .0 f=
o= _E =2 D - =
2 c e 9T 2 LC
1 2 1
. . _l12 fe =
14. (a) Energystored in magnetic field 2 Li A2 LC
1 2 —-12
Energy stored in electric field = 5 1 =C= L ! LU 2.5 pF
¢ 4’ f2L 4x10x1072x10'2 04
L2 1 q* 22. (@ Currentis maximum when X; =X
c.—Lit=——
2 2C L 1 N 1 1
= olL=— 0= =
1 oC JLC \/7—6
Also g =g, cos of and © =—— 0.5x8x10
q9=4 IC
1
On solving t:%x/LC = 1o~ S00radss.
15. (¢) Thecircuit will have inductive nature if 23. (@ Ifw=50x2nthen oL =200

If @' =100 x 27t then ®'L =400
Current flowing in the coil is

200 200 ~ 200
Z \/R2 +(w'L)? \/(30)2 +(40)?

N 1 ( N, : ]

®0>— |oL>—

LC LC

Hence (a) is false. Also if circuit has inductive nature

the current will lag behind voltage. Hence (d) is also
false. [=4A.

1

24. (a) Atresonance impedance is minimum (.. X = X¢)
S (P b O — ance i .
If \/E( oC the circuit will have resistance f;l;iril:uljemammum, because V| and V. are equal in
nature. Hence (b) is false. AV e=V, - V=0
Power factor Hence, voltmeter V, read 0 volt.
. 1 25. (b)
cos ¢ = R ==lifol="° P, 4000
= I ° =_1 ==
\/RZ +((DL_ 1C) 26. @ AsE,I,=P L= E, 100 40 A.
®

27. (¢) The phase angle is given by

_ /(T/2)V2+0 Y
16. ® V.= +_ﬁ tand):(oTL:21t><5102><0.21:5.5

17. () Option (d)is false because the reason why the voltage o= tan~1 5.5 = 80°

1
leads the current is because Co >Lo and if the 28. (c)

voltage lags, the inductive reactance is greater than g @) Since Vs _ N
the capacitive reactance. v, B N,
1
18. P =—=Vjigcosd = P =P, .cos Where
®) 2 00 ¢ peak ¢ N, =No. of turns across primary coil = 50

N_=No. of turns across secondary coil

1 1 T P
jz(Ppeak):PpeakCOS¢:>COS¢:5:>¢:E =1500 "
E.l and V, =—=—(¢g +4¢t) =4
19. © n=—55 - =109 66, 100% = 90% P =g a0t
Eplp 2205

Sy, =2 10y
50
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30. (a)

Es_n E, ﬂgp{&]
E, np Ny

E, =120x 2000 40y
100
I. g (n ) [100)
p s p . _ _
L s oI =1 -2 -~ L=10| —|=5am
T T o0 P

31. () RT:Ii:%—)(—V€)—>€=(+Ve)

{As e= —Lﬁ}
dt

Supporting —» 1 .. T

net

32. (b)) Weknow that, i=jy(1—¢ ')

33. @

34. @

35. (c)

3
or ~ip=ipl—e )
4
a0 _ 1
et =—
or 2
or Y =4
4
—=1In4
T
2
o t=——5
In2

1 . n
At resonance, oL = oC " The circuit behaves as if it
®

contains R only. So, phase difference =0
At resonance, impedance is minimum Z_; =R and
current is maximum, given by
| _E E

max me R
Itis interesting to note that before resonance the current
leads the applied emf, at resonance it is in phase, and
after resonance it lags behind the emf. LCR series circuit
is also called as acceptor circuit and parallel LCR circuit
is called rejector circuit.
Condition for which the current is maximum in a series
LCR circuit is,

1

JL(10x107%)

= =L=100mH

When a circuit is broken, the induced e.m.f. is largest.
So the answer is (¢).

1000 =

36. (b) V=50 x2sin 100 7w cos 100 wt =50 sin 200 7t
= V,=50lltsand v =100 Hz
3. @y &
dt

Get More Learning Materials Here : &

di . T .
Here — is+ ve for — time and
dt 2

di | f tT .
— is—ve for next — time
dt 2

is-91]

38. b)) V=V,sin o t

39. (@)

40. (@)

41.

42.

43.

44.

45.

@

)

)

)

@

Voltage in r.m.s. value
Vo = /2 x234V =331 volt

and ot=2ntnt=2nx50xt=1007t

Thus, the equation of line voltage is given by
V=331sin (100 &t t)

Theresistance in the middle plays no part in the charging
process of C, as it does not alter either the potential
difference across the RC combination or the current
through it.

Here, C=100 uF=100x 10°F,R=40Q,

V= 110V, f=60 Hz

Peak voltage,

Vo =+2 .V, =100+2=155.54V
Circuit impedance,

_ [40% + ! —
(2xmx60x100x107")

= J1600+703.60 = /2303.60 =48Q
hence, maximum current in coil,

V, 15554
[p=—2= =324 A
Z
Laminated core provide less area of cross-section for

the current to flow. Because of this, resistance of the
core increases and current decreases thereby
decreasing the eddy current losses.
V'=200V; r=10Q

'=10+100Q2=110Q

R 100
P=PR=4x100=400 W

For step-down transformer,
Vp 1
L= Vpsvg g
Vs Ip
Att=0,no current will flow through L and R
14
.. Current through battery = R_2
Att= w0,
RiR
effective resistance, quf = R11+ 1232
V
.. Current through battery =
g y Ry
V(R +Ry)
" RR

These three inductors are connected in parallel. The
equivalent inductance Lp is given by
1 1 1 1 1 1 1 3
=—t—t—=—+—+—=—=1
L, L L, Ly 3 3 3 3
~L,=1
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