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GENERAL INSTRUCTIONS:

This question paper contains 55 questions out of which 45 questions are to be attempted. All
questions carry equal marks.

The question paper consists of three Sections — Section A, B and C.

Section — A contains 25 questions. Attempt any 20 questions from Q. No. 01 to 25.

Section — B contains 24 questions. Attempt any 20 questions from Q.No. 26 to 49.

Section — C contains 6 questions. Attempt any 5 questions from Q.No. 50 to 55.

The first 20 Questions attempted in Section — A & Section — B and first 5 questions attempted in

Section — C by a candidate will be evaluated.

(vii)  There is only one correct option for every multiple choice question (MCQ). Marks will not be

awarded for answering more than one option.

(viii) There is no negative marking.
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SECTION - A
This Section consists of 25 multiple choice questions with overall choice to attempt any 20 questions. In case

more than desirable number of questions are attempted, only first 20 questions will be considered for evaluation.

1. A negatively charged object X is repelled by another charged object Y. However an object Z is attracted

to object Y. Which of the following is the most possibility for the object Z ?

(a) Positively charged only (b) negatively charged only
(c) neutral or positively charged (d) neutral or negatively charged
Ans. (c)
2. In an experiment three microscopic latex spheres are sprayed into a chamber and become charged with

charges +3e, +5e and —3e respectively. All the three spheres came in contact simultaneously for a

moment and got separated. Which one of the following are possible values for the final charge on the

spheres ?

(a) +5e, —4e, +5e (b) +6e, +6e, —7e (c) —4e, +3.5¢, +5.5e (d) +5e, —8e, +7e
Ans. (b)
Sol. By conservations of charge

3e + 5e + —3e = 5e
Option (b)
6e + 6e — 7e = 5e

3. An object charge of 1 C and gains 5.0 x 10'® electrons. The net charge on the object becomes
(a)—0.80C (b)+0.80C (c)+1.80C (d)+0.20C

Ans. (d)
Sol. g=1C

gains 5 x 10'® electrons
g=zxne

=-5x10"%x16x 10"
=-8.0x 10"

qg=-0.8C

Net charge =1 -0.8 =0.20C

4, Kirchhoff's first rule ZI = 0 second rule IR = ZE (where the symbols have their usual meanings) are
respectively based on
(a) conservation of momentum and conservation of charge
(b) conservation of energy, conservation of charge
(c) conservation of charge, conservation of momentum
(d) conservation of charge, conservation of energy
Ans. (d)
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5. The electric power consumed by a 220 V — 100 W bulb when operated at 110 V is
(a)25W (b) 30 W (c)35W (d)45W
Ans. (a)
2
Sol. P=1
R
2
100 = (220)°
R
R = 220 x 220
100
R =4840
v=110Q
2 2
p_ V" _(107 o
R 484
6. Which of the following has negative temperature coefficient of resistivity ?
(a) metal (b) metal and semiconductor
(c) semiconductor (d) metal and alloy
Ans. (c)
Sol.  semiconductor
7. Two wires carrying currents |1 and Iz lie, one slightly above the other, in a horizontal plane as shown in

figure. The region of vertically upward strongest magnetic field is
Il I

——>
i v
(@l (b) Il (c)ym (d) IV
Ans. (b)
Sol. By Flemming right hand rule, So region of vertically upward strongest magnetic field in Il

© o |20¢

— @
I

® © ® ®
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8. Two parallel conductors carrying current of 4.0 A and 10.0 A are placed 2.5 cm apart in vacuum. The

force per unit length between them is

(@) 6.4 x 10° N/m (b) 6.4 x 102 N/m (c) 4.6 x 10* N/m (d) 3.2 x 10 N/m
Ans. (d)
Sol. T1=4A

I2=10A

r=25cm=25%x102m

F _ Holdlo
1 2nr

-7 2
_A4nx107 x4x107 _16 194 _ 35, 104N/m

21x2.5x1072 5
9. If an ammeter is to be used in place of a voltmeter, then we must connect with ammeter a
(a) low resistance in parallel (b) low resistance in series
(c) high resistance in parallel (d) high resistance in series
Ans. (d)
10. The magnetic field at the centre of a current carrying circular loop of radius R, is B1. The magnetic field

at a point on its axis at a distance R from the center of the loop is B2. Then the ratio (B1/B2) is

(a) 242 (b) % (c) V2 (d) 2
Ans. (a)
Hol
Sol. B, =B, =—
o c 1 oR
B, polR? _ mIR? ,IR?

= 2(R2 +R2)3/2 a 2(2R2)3/2 - 2)(23/2 ><R3

3/2
B _mol [ 2x27 TR _s32 53
B, 2R pol

1. The self- inductance of a solenoid of 600 turns is 108 mH. The self-inductance of a coil having 500 turns
with the same length, the same radius and the same medium will be
(a) 95 mH (b) 90 mH (c) 85 mH (d) 75 mH

Ans. (d)
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Sol. N1 =600 turns
L1 =108 mH =108 x 103H
Nz = 500
Lo=7?
(=1

r=r

L. — BoNFA _ poNF (nr?)
e

L _MoNg(Tﬂ'z)

p=—0 2 7
V4

L N

T N2

L, N3

108x10° _(600)’
L, 500
~ 108x107° x5x5

= L, = S =75 x 103 H=75mH
X

12. The rms current in a circuit connected to a 50 Hz ac source is 15 A. The value of the current in the circuit

(ﬁj s after the instant the current is zero ,is

(a) 15 (b) 15v2A (c) QA (d) 8 A

J2 15
Ans. (a)
Sol.  Ims=15A
f=50Hz
=7

t= Lsec.
600

Ib= ‘/Elrms
o= 15/2

I =10 sin wt
= 15,/2 sin 2nxft

1
= sin 2w x 50 x
15\/5 In 2w 600

1 15
[=15v2x= 12 A
2 2

= 15\/§sin%

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 nfauehunk.com;’ResonanceEdu Dtwitter.cum/ResananceEdu www‘yuutube‘com/resnwatch Bblog.resunance,ac‘in

This solution was download from Resonance Solution portal PAGE#5




Resonance” | cBSE-2021-22 (TERM-1) | DATE: 10-12-2021 | OFFICIAL PAPER | PHYSICS

13. In a circuit the phase difference between the alternating current and the source voltage is g Which of

the following cannot be the element(s) of the circuit ?

(a) only C (b) only L (c)Land R (dLorC
Ans. (c)
14. The electric potential V at any point (x, y, z) is given by V = 3x? where x is in metres and V in volts. The

electric field at the point (1m, 0, 2m) is -
(a) 6 V/m along — x-axis (b) 6 V/m along + x-axis
(c) 1.5 Vm along —x-axis (d) 1.5 V/m along + x-axis
Ans. (a)
Sol. v=3x?

av
dr

d
=_—32

dx(x)
E =-6x

E=-6x1=-06i.e. along to— x axis.

15. Which of the diagrams correctly represents the electric field between two charged plates if a neutral

conductor is placed in between the plates?

(b} ¥ v w O =
Eareewry = =
EB==
(d)
Ans. (d)
16. A variable capacitor is connected to a 200 V battery. If its capacitance is changed from 2 puF to X uF, the

decrease in energy of the capacitor is 2 x 107 J. The value of X is
(a) 1 uF (b) 2 uF (c) 3 uF (d) 4 uF
Ans. (a)
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Sol. V=200V
C=2uF tox pF
U=2x102J

1 1
Ui=ECV2 =§><2><10‘6><200><200

U=4x102J
1

Ur= -CV2
)

2x102= % X X (200)2

4x1072

= 2X10  =10%=1pF
200x 200

17. A potential difference of 200 V is maintained across a conductor’ of resistance100 Q. The number of

electrons passing through it in 1s is

(@) 1.25 x 10"° (b) 2.5 x 10" (c) 1.25 x 108 (d) 2.5 x 106
Ans. (a)
Sol. V=200V
R=100Q t=1sec
=4
t
1=
t
tow
e Re
n = 200
100x1.6x107"
_ 10 401
8
=1.25 x 10"
18. The impedance of a series LCR circuit is-
1 1
() R +XL + Xc (b) x_2+?+R2 (c) X? - X2 +R? (d) YR? +(X_ - Xg)?
c L
Ans. (d)
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19. When an alternating voltage E = Eo sin wt is applied to a circuit, a current I = Io sin [wt + g) flows through

it. The average power dissipated in the circuit is
EOIO

(a) Erms . Irms (b) Eolo (C) \/5 (d) Zero
Ans. (d)
Sol. E =Eosin ot
| = losin (mt+£]
2
Phase difference ¢ = ot — [mt + gj
b=— 1
2
< p > = VimslmsCOS %
<p>= 0
20. A current carrying wire kept in a uniform magnetic field, will experience a maximum force when it is
(a) perpendicular to the magnetic field (b) parallel to the magnetic field
(c) at an angle of 45° to the magnetic field (d) at an angle of 000 to the magnetic field
Ans. (a)
Sol. F=BILsin6
(F)maxi =0 =90°
So BLl/
21. The voltage across a resistor, an inductor, and a capacitor connected in series to an ac source are
20V, 15V and 30 V respectively. The resultant voltage in the circuit is
(a) BV (b) 20V (c) 25V (d) 65V
Ans. (c)
Sol. V= VZ+(Vg-V, )
V = /400 +(15)° = /625 = 25V
22. In a dc circuit the direction of current inside the battery and outside the battery respectively are -

(a) positive to negative terminal and negative to positive terminal

(b) positive to negative terminal and positive to negative terminal

(c) negative to positive terminal and positive to negative terminal

(d) negative to positive terminal and negative to positive terminal
Ans. (c)
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Sol.

23.

Ans.

Sol.

24,

Ans.

Sol.

25.

Ans.
Sol.

outside — (+ve) to —ve

inside —» —ve to +ve

The magnitude of electric field due to a point charge 2q, at distance ris E. Then the magnitude of electric

field due to a uniformly charged thin spherical shell of radius R with total charge q at a distance

% (r >> R) will be

(a) % (b)0 (c) 2E (d) 4E
(c)
E= Kg _ K(2q) 5> R

r r

The horizontal component of earth’s magnetic field at a place is 0.2 G whereas it’s total magnetic field is

0.4 G. The angle of dip at the place is

(a) 30° (b) 45° (c) 60° (d) 90°
(c)

Bi=02G Bn =B cos 6

B=04G 0.2=0.4 cos

COS d = % =3 =60°
The current in the primary coil of a pair of coils changes from 7 Ato 3 Aiin 0.04 s. The mutual inductance
between the two coils is 0.5 H. The induced emf in the secondary coil is —
(@)50V (b) 75V (c) 100V (d)220C
(a)
I=7Ato 3A
t = .04 sec
M=05H

Ad
ESZ—E d): MI

= ﬂ: 0.5 E =50V
At 0.04
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SECTION - B
Section-B consists 24 questions. Attempt any 20 questions from this section,

20 Questions attempted first, will only be evaluated.

26. A square sheet of side ‘@’ is lying parallel to XY plane at z = a. The electric field in the region is E =cz2

k . The electric flux through the sheet is

(a) a*c (b) %a3c (c) %a4c (d)0
Ans. (a)
Sol. E=Cz%k
¢ = EdAcosb 06=0
=Cz%?a? z=a
¢ = Cat
27. Three charges g, —q and qo are placed as shown in figure. The magnitude of the net force on the charge
tpoint Ois |k = L
go at point O is (@reg)
y
A
il of
!
To J’ S
O—a—s>
2kqqg J2kqq 1 kaq
a)o0 b c) X="1Ho d) ——209
(a) (6 = © =3 @ =7
Ans. (c)
Sol.
-q
aafF:
F1
& D)
q a 9
q
kaq
F, = azo =X
kqq
F2 = aZO =

k
F=Jx2+x2 = 2x =2 2?0
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28. A + 3.0 nC charges Q is initially at rest at a distance of r1 = 10 cm from a + 5.0 nC charge q fixed at the

origin. The charge Q is moved away from q to a new position at r = 15 cm. In this process work done by

the field is

(@) 1.29x10°J (b) 3.6 x 10°J (c)—4.7x107"J (d)4.5x 107" J
Ans. (d)
Sol. Q=3x107°C

ri =10 cm

r. =15 cm

W = —qAV

3 x 10-o[ Kx5x107 Kx5x10°
15x10%  10x107?

45x107"J

29. A car battery is charged by a 12 V supply, and energy stored in it is 7.20 x 10% J. The charge passed
through the battery is

(@)6.0x 10*C (b) 5.8 x 10%J (c) 8.64 x 108 J (d)1.6x 10°C
Ans. (a)
Sol. P =VI
E_vq
t ot
_E _7.20x10°
\% 12
=6x10*C
30. A straight conducting rod of length ¢ and mass m is suspended in a horizontal plane by a pair of flexible
strings in a magnetic field of magnitude B. To remove the tension in the supporting strings, the magnitude
of the current in the wire is
mgB mg / mg /B
a b) — Cc) — d) —
(@ —, (b) =5 © g5 ()rng
Ans. (c)
Sol. Magnetic field is equal and opposite to the weight of the wire so,
Mg = BI/.
=9
/B
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31. A constant current is flowing through a solenoid. An iron rod is inserted in the solenoid along its axis.

Which of the following quantities will not increase?

(a) The magneitc field at the centre (b) The magnetic flux linked with the solenoid
(c) The rate of heating (d) The self-inductance of the solenoid
Ans. (c)
32. A circuit is connected to an ac source of variable frequency. As the frequency of the source is increased,

the current first increase and then decreases. Which of the following combinations of elements is likely
to comprise the circuit?

(@)L, Cand R (b)Land C (c)Land R (d)Rand C
Ans. (a)
33. If n, e, T and m have their usual meanings, then the resistance of a wire of length | and cross-sectional

area A is given by

2 2
(a) ne“A (b) n;( (©) mr? (d) ne“tA
2mt/ ne“tA ne</ 2m/¢
Ans. (b)
34. A proton and an alpha particle move in circular orbits in a uniform magnetic field. Their speeds are in the
r
ratio of 9 : 4. The ratio of radii of their circular orbits P is:
r'alpha
3 4 8 9
@ (b) 5 © g @) 5
Ans. (d)
Sol. WP_9
vaa 4
o MpVp N q.,B m, x9x2q, _g
r., 9B muv, q,x4m,x4 8
35. A coil of area 100 cm? is kept at an angle of 30° with a magnetic field of 10~ T. The magnetic field is
reduced to zero in 10~ s. The induced emf in the coil is :
(a) 5v/3 V (b) 503 V (c)5.0V (d) 50.0 V

Ans. (c)
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Educating for better tomorrow

_-Ap (B, -By)Acos6
At At

Sol. €

-1 -4

- _ (0-10"")x100x10 ><1=5V
1074 2

A 15Q resistor, an 80 mH inductor and a capacitor of capacitance C are connected in series with a 50 Hz

36.
ac source. If the source voltage and current in the circuit are in phase, then the value of capacitance is :
(a) 100 uF (b) 127 uF (c) 142 uF (d) 160 uF
Ans. (b)
ol— 1
Sol. tang= — ©C _g
R
1
L= —
@ oC
oo
02
o = 2xf
0=2x314x50=314s"
1
C= =1.27x10*F =127uF
(314)2 x80x1073 "

37. Four objects W, X, Y and Z, each with charge +q are held fixed at four points of a square of side d as
shown in the figure. Objects X and Z are on the midpoints of the sides of the square. The electrostatic
force exerted by object W on object X is F. Then the magnitude of the force exerted by object W on Z is:

W X Y
- I S
f
| |
IR ] i
Z
@ = (5) © £ @
7 5 3 2
Ans. (b)
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Sol. WzZ-= djz g2 ld/2 X Y
) 2 W

A
- 54
2 d
F= kqg? _ 4kqg?
(d/2)? d?
\4
F=_ka® 4k’  F >
2 2
a5 5d 5
2
38. Two sources of equal emf are connected in series. This combination is, in turn connected to an external

resistance R. The internal resistance of two sources are r1 and r2 (r2 > r1). If the potential difference across

the source of internal resistance r2 is zero, then R equals to :

(@) itz (b) r2 —r1 (c) M2 @ htf
Ans. (b)
Sol.
E E
- —] - ww—
1 ra
1 N |
MWW
R

Net Emf Ent=E+E =2E
Net Resistance Riet = R+ r1+ 12

E net 2E

Current | = =
Riet R+r +r.

Potential difference across cell of internal resistance is r2 is zero so

E-Ir,=0
E_ 2E =0
R+r+r:

= R+r+ rn-2rr =0

R=rz2—r1
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39. Which of the following statements is correct ?
(a) Magnetic field lines do not form closed loops.
(b) Magnetic field lines start from north pole and end at south pole of a magnet.
(c) The tangent at a point on a magnetic field line represents the direction of the magnetic field at that point.
(d) Two magnetic field lines may intersect each other.

Ans. (c)
40. The equivalent resistance between A and B of the network shown in figure is :

A RQ '

RQ
.13 RO
3 2
(a) 3R O ®) (3 Re (©)2RQ @ (2jra

Ans. (c)
Sol. Here R+R=2RQ
4. A bar magnet has magnetic dipole moment M. Its initial position is parallel to the direction of uniform

magnetic field B . In this position, the magnitudes of torque and force acting on it respectively are :

(a) 0 and MB (b) MB and MB (c) 0 and 0 (d) [MxB| and 0
Ans. (c)

42, Two charges 14 nC and —4m pC are placed at (—12 cm, 0, 0) and (12 cm, 0, 0) in an external electric

field E = [%j where B = 1.2 x 10% N/(cm?) and r is in meters. The electrostatic potential energy of the

r

configuration is :

(a)97.9J (b) 102.1 J (c)2.1J (d)-97.9J
Ans. (a)
Sol. Ur=qiV +qVv+ 1 %
T E€g r
= q1Erm+q2Enrz+ % -.-E=l
T €y r r
B B 1 %9
St > M+QqQe — 2+ =
a r12 e r22 ? dney I

=%+Bq2+ 1 919

ry r2 4neg r
_ 1.2x1o‘3x14x10*6 +1.2x10*‘5x(—4)x10*6+ 9x10° x14x (—4)x 1072
10*  12x1072 1074 12x1072 24x1072
=97.9J
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43.

Ans.

Sol.

44,

Ans.

45.

Ans.

46.

Ans.

47.

Ans.

A 300Q resistor and a capacitor of [é] F are connected in series to a 200V — 50 Hz ac source. The

T

current in the circuit is :
(a) 0.1A (b) 0.4A (c) 0.6A (d) 0.8A
(b)

= o= 2xf

Io=04A

The core of a transformer is laminated to reduce the effect of
(a) flux leakage (b) copper loss (c) hysteresis loss (d) eddy current

(d)

Question No. 45 to 49 are Assertion (A) and Reason (R) type questions. Given below are the two
statements labeled as Assertion (A) and Reason (R). Select the most appropriate answer from the
options given below as :

(a) Both (A) & (R) are true and (R) is correct explanation of (A).

(b) Both (A) & (R) are true, and (R) is not correct explanation of (A).

(c) (A) is true, but (R) false

(d) (A) is false, and (R) is also false.

Assertion (A) : A negative charge in an electric field moves along the direction of the electric field

Reason (R) : On a negative charge a force acts in the direction of the electric field.

(d)

Assertion (A) : The poles of a bar magnet cannot be separated.

Reason (R) : Magnetic monopoles do not exist.

(a)

Assertion (A) : When radius of a current carrying loop is doubled, its magnetic moment becomes four
times.

Reason (R) : The magnetic moment of a current carrying loop is directly proportional to the area of the
loop.

(a)

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222

To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 7340010333 nfauehunk.com;’ResonanceEdu Dtwitter.cum/ResananceEdu www‘yuutube‘com/resnwatch Bblog.resunance,ac‘in

This solution was download from Resonance Solution portal PAGE # 16




Resonance” | cBSE-2021-22 (TERM-1) | DATE: 10-12-2021 | OFFICIAL PAPER | PHYSICS

48. Assertion (A) : Higher the range, lower is the resistance of a ammeter.
Reason (R) : To increase the range of an ammeter additional shunt is added in series to it.
Ans. (c)

49. Assertion (A) : A step-up transformer cannot be used as a step-down transformer.

Reason (R) : A transformer works only in one direction.

Ans. (d)
SECTION-C
Section-C consists 6 questions. Attempt any 5 questions from this section.
50. Equipotential at a large distance from a collection of a charges whose total sum is not zero are -
(a) spheres (b) planes (c) ellipsoids (d) paraboloids
Ans. (a)
51. For charges —q, —q, +q and +q are placed at the corners of a square of side 2 L is shown in figure. The

electric potential at point A midway between the two charges +q and +q is —

+q q
N 2L
+q — —|r1
@ 4n1eo%[1_%] (b) 475160 %(”%)
(c) 4n1€0 %[1—%j (d) zero

Ans. (a)
Sol. v=Ka ka_ kg kg
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Case study:
An experiment was set up with the circuit diagram shown in figure. Given that R1 = 10 Q, R2 = R3=5Q,
r=0Q,andE=5V.

a b c
i 1 3Re
E < d
Ry
]
r >
J 1-33
h g f
52. The points with the same potential are —
(a)b, c,d (b)f, h,j (c)d, e, f (d)a, b,j
Ans. (b)
53. The current through branch bg is -
1 1 2
a)1A b) —A c) =A d) =A
(a) (b) 3 (c) > (d) 3
Ans. (c)
54. The power dissipated in R+ is—
(a)2W (b) 2.5 W (c)3W (d)4.5W
Ans. (b)
Sol. P=IR
12
=|-| x10=25w
2
55. The potential difference across Rs is —
(@)1.5V (b)2V (c)2.5V (d)3V
Ans. (c)
V=IR
_ 1 x5=25V
> .
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