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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. Aninsulating rod of length ¢ carries a charge q distributed 5 x 102 tesla making an angle of 30° with the axis of the
uniformly on it. The rod is pivoted at its mid point and is solenoid. The torque on the solenoid will be:
rotated at a frequency f about a fixed axis perpendicular to @ 3x102N-m (b) 3x103N-m
rod and passing through the pivot. The magnetic moment (¢) 1.5x10~N-m (d) 1.5x102N-m
1 4.  Analternating electric field, of frequency v, is applied across
of the rod system is — mqf/ 2 Find the value of a. the dees (radius = R) of a cyclotron that is being used to
2a accelerate protons (mass = m). The operating magnetic field
(@ 6 (b)y 4 (B) used in the cyclotron and the kinetic energy (K) of the
) 5 d 8 proton beam, produced by it, are given by :
2. A portion of a conductive wire is bent in the form of a (@) — "™V and K =2mn?v2R?
semicircle of radius r as shown below in fig. At the centre of €
semicircle, the magnetic induction will be (b) B= 2nmy and K = m2nvR2
e
© B= 21mY and K = 2mm2v2R2
e
@ B="" and K=m2nvR>
e
(a) zero (b) infinite 5. A galvanometer of 50 ohm resistance has 25 divisions. A
Ly 2mi Ly mi current of 4 x 10~* ampere gives a deflection of one per
(©) 4n ot (d) 4t division. To convert this galvanometer into a voltmeter
3. Aclosely wound solenoid of 2000 turns and area of cross- having a range of 25 volts, it should be connected with a
section 1.5 x 10~* m? carries a current of 2.0 A. It suspended resistance of
through its centre and perpendicular to its length, allowing (@) 2450 Qin series (b) 2500 Q in series.
it to turn in a horizontal plane in a uniform magnetic field (c) 245 Qinseries. (d) 2550 Q in series.
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6.  Ifwe double the radius of a coil keeping the current through 3 F by _F

itunchanged, then the magnetic field at any point at a large (@) . (b) o

distance from the centre becomes approximately (¢ -3F d F

10.

11.

12.

13.

14.

(a) double (b) threetimes
(c) four times (d) one-fourth
A particle of mass m, charge Q and kinetic energy T enters a

transverse uniform magnetic field of induction B. After 3

seconds, the kinetic energy of the particle will be:

(@ 3T (b) 2T

© T (d) 4T

A 10eV electron is circulating in a plane at rlght ang]es toa

uniform field at magnetic induction 10~* Wb/m? (= 1.0

gauss). The orbital radius of the electron is

(@ 12cm (b) 16cm

(c) 1llem (d 18cm

A uniform electric field and a uniform magnetic field exist in

aregion in the same direction. An electron is projected with

velocity pointed in the same direction. The electron will

(@) turntoitsright

(b) turn to its left

(c) keep moving in the same direction but its speed will
increase

(d) keep moving in the same direction but its speed will
decrease

Proton, deuteron and alpha particle of same kinetic energy

are moving in circular trajectories in a constant magnetic

field. The radii of proton, deuteron and alpha particle are

respectlvely T a and r,,. Which one of the following relation

is correct?

(a) Ty = Vp =1 (b) Ty = Vp <1y
(C) Ty >17 > Vp (d) Ty =13 > Vp

A moving coil galvanometer has 150 equal divisions. Its
current sensitivity is 10-divisions per milliampere and voltage
sensitivity is 2 divisions per millivolt. In order that each
division reads 1 volt, the resistance in ohms needed to be
connected in series with the coil will be

(@ 10° (b) 103 (c) 9995 (d) 99995
A2pC charge moving around a circle with a frequency of
6.25 x 10'2 Hz produces a magnetic field 6.28 tesla at the
centre of the circle. The radius of the circle is

@ 225m (b) 025m (¢) 130m (d) 125m

A charged particle with charge g enters a region of constant,
uniform and mutually orthogonal fields £ and B with a
velocity v perpendicular toboth £ and B, and comes out
without any change in magnitude or direction of ¥ . Then

@@ v=BxE/E> (b)

(c) v=BxE/B* (d v=ExB/E*
A square current carrying loop is suspended in a uniform
magnetic field acting in the plane of the loop. Ifthe force on

one arm of the loop is F , the net force on the remaining

v=ExB/B?

three arms of the loop is

15.

16.

17.

18.

19.

20.

A straight section PQ of a circuit lies along the X-axis from

a a
X = i) to x=5 and carries a steady current i. The

magnetic field due to the section PQ at apoint X=+ a will be
(a) proportional to a (b) proportional to a?
(c) proportional to 1/a (d) =zero

A and B are two 0 = (4
conductors carrying a
current i in the same
direction. x and y are () — (B
two electron beams
moving in the same > x

direction. Then

> )y
(a) there will be repulsion betwen 4 and B, attraction between
xandy
(b) there will be attraction between 4 and B, repulsion
between x and y
(c) there will be repulsion between 4 and B and also x and y
(d) there will be attraction between 4 and B and also x and y
A galvanometer of resistance, G is shunted by a resistance
S ohm. To keep the main current in the circuit unchanged,
the resistance to be put in series with the galvanometer is
s b 5¢ G’ d
@ 576 ® 5:6 9 sia 9 6o
A current / flows in an infinitely long wire with cross section
in the form of a semi-circular ring of radius R. The magnitude
of the magnetic induction along its axis is:
},lo] },LO] }101 H’OI

@ 2k ® o @ g @ g
Two equal electric currents are flowing A
perpendicular to each other as shown C A
in the figure. AB and CD are
perpendicular to each other and 0
symmetrically placed with respect to
the current flow. Where do we expect
the resultant magnetic field to be zero?

B D

(@) OnAB (b) OnCD
(¢) OnbothABandCD (d) Onboth OD and BO

A closed loop PQRS carrying a current is placed in a uniform
magnetic field.

If the magnetic forces on segments PS, Q
SR, and RQare F, , F, and F, respectively
and are in the plane of the paper and along  p
the directions shown, the force on the

segment QP is —~>F,
(@) F,—F-F, F
2
® (B-R) +E
S R

2
© EB-R) -F F,
(d) F3 —F1+F2

RESPONSE 7. ®®©
oo 12.0OO
17.@®O0
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21.

22.

23.

24,

25.

26.

27.

28.

ir-71]

A long solenoid carrying a current produces a magnetic
field B along its axis. Ifthe current is double and the number
of turns per cm is halved, the new value of the magnetic
field is

(c) both momentum and kinetic energy of the particle are
not constant

(d) both momentum and kinetic energy of the particle are
constant

(@ 48 (b) B2 (o) B (d) 2B 29. The deflection in a galvanometer falls from 50 division to 20
A particle of charge q and mass m moves in a circular orbit when a 12 ohm shunt is applied. The galvanometer resistance
of radius r with angular speed . Theratio ofthe magnitude is
of its magnetic moment to that of its angular momentum (@ 18ohm (b) 36ohm (c) 24ohm (d) 30ohm
depends on 30. When a long wire carrying a steady current is bent into a
() o andg (b) ©,gandm g:irgul\%]rhcoil l(if one turn, the magnetiﬁ induction at its'ceéltre
© gandm @ o andm to form  circular coil of n turns of a smaller radius, the
A current loop in a magnetic field magnetic induction at the centre will be ’
(a) canbein equilibrium in one orientation ' @ B/ (b) nB (c) Bin? (d) n’B
(b) fﬁ; 1?1 irllnsfgélslﬁr élilrrrllsltgg;/e o orientations, both the equi- 31. The magnetic field due to a current carrying circular loop of
(c) can be in equilibrium in two orientations, one stable {ﬁglges n3t rcerrilsagz I;l (%nwl? efth\?vﬁ)lﬂg eagé 3?{323? ?11:: chllér:glf
while the other is unstable loop 2 ’
(d) experiences a torque whether the field is uniform or @) P 125 uT (b) 150uT
non-uniform in all orientations ) 250 H T d 75 &ll,
Two long parallel wires P and Q are held perpendicular to 32 gj h Mo h vel E . Xud' tion is subiected
the plane of paper with distance of 5 m between them. If P g ¢ f?rlg(f n;ovmg V;’l . Vg O(t:.l yvinA- :'rec )1?1:1}5 S‘;.Jecg
and Q carry current of 2.5 amp. and 5 amp. respectively in oa left t}(; ml?gne 1c'11111 uction in negative A-direction. AS
the same direction, then the magnetic field at a point half- (2)re§gm’aineuilaafrf§§t§3
way between the wires is (b) start moving in a circular path Y—Z plane
(@ uo/l17 (b) 3 Wo/2m (c) retard along X-axis
d) move along a helical path around X-axis
(© Ho/2m ) ) ((;i) 3ug/2m 33. (A)n electron trgavelling va)fith a speed u along the positive
cAar‘;?;Z aloélugrrsefrrliulgh,té;tw‘:ﬁz x-axis enters into a region of magnetic field where
instant when a charge + Q a B=-Byk (x> 0). It comes out of the region with speed v
at point P has velocity v, [ s 0 X then B
as shown, the force on the }! v @ v=uaty>0 y'r @
charge is : Y _
€ u
- 7 X >
(a) alongOY (b) opposite to OY (®) v=uaty<0
(c) along OX (d) opposite to OX () v>uaty>0
Two wires with currents 2 A and 1 A are enclosed in a circular
loop. Another wire with current 3 A is situated outside the () v>uaty<O0
loop as shown. The @B_d[ﬂ around the loop is 34. Ifan ammeter is to be used in place of a voltmeter, then we
must connect with the ammeter a
@ K, 2A4 1A +3 A (@) low resistance in parallel
; (b) high resistance in parallel
(®) 3y, i (c) high resistance in series
(d) lowresistance in series
(©) 6y, | 35. An infinite straight conductor carrying current 2 I is split
@ 24 iﬁ?cae Ill(;;)é) (?ff :}?31(;1281 1r gs shown in fig. The magnetic field at
Ifin a circular coil 4 of radius R, current / is flowing and in I
another coil B of radius 2R a current 2/ is flowing, then the (@) By 2(m+1)
ratio of the magnetic fields B, and B, produced by them 4t r o o
will be — 5 N
@ 1 (b) 2 (c) 12 d 4 b Ho 2(n—1)
A charged particle moves through a magnetic field (b) 4n ot
perpendicular to its direction. Then
(@) kinetic energy changes but the momentum is constant Ho (n+1) I
(b) the momentum changes but the kinetic energy is © 41t
constant d) zero
e 21 0)O@D 22.0000W 22.@O0O@ 24.@HOW 25 @®OO
GRiD 26EOOW 27.MEO@D 28.OOW 29.-@OOD 30. ®GHEOW

MLEO®OD 32.000O0
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36.

37.

38.

39.

40.

41.
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A parallel plate capacitor of area 60 cm? and separation 3 mm
is charged initially to 90 puC. If the medium between the plate
gets slightly conducting and the plate loses the charge
initially at the rate of 2.5 x 1078 C/s, then what is the magnetic
field between the plates ?

(@ 2.5x10°%T (b) 2.0x107T

(¢ 163x10°1'T (d) Zero

Four wires, each of length 2.0 m, are bent into four loops P,
Q, Rand S and then suspended in a uniform

magnetic field. If the same

current is passed in each, then |i—| ﬁ U dsb
the torque will be maximumon | ° R
the loop

@ P () Q © R @5

A certain region has an electric field E = (21 —3j) N/C and
a uniform magnetic field B= (Si + Sj +4E) T . The force

experienced by a charge 1C moving with velocity (i + 2})
ms ! is

@ (10i—7j-7k) (b) (10i+7]j+7k)

(©) (-10i+7j+7k) (d (10i+7j-7k)

A galvanometer of resistance 100 Q gives a full scale

deflection for a current of 10 A. To convert it into a ammeter

capable of measuring upto 1 A, we should connect a

resistance of

(@) 1Qinparallel (b) 1073 Qin parallel

(c) 103 Qin series (d) 100 Qinseries

A square loop, carrying a steady : L

current [, isplaced in ahorizontalplane ¢, |

near a long straight conductor carrying

asteady current I, ata distance d from

the conductor as shown in figure. The

loop will experience I

(@) anetrepulsive force away from the conductor

(b) a net torque acting upward perpendicular to the
horizontal plane

(c) anettorque acting downward normal to the horizontal
plane

(d) a net attractive force towards the conductor

Two coaxial solenoids of different radius carry current I in

the same direction. E be the magnetic force on the inner

solenoid due to the outer one and FZ be the magnetic force

42.

43.

44.

45.

on the outer solenoid due to the inner one. Then :

(@) F isradiallyinwardsand F, =0

(b) F isradially outwards and F, =0

© F-F-0

(d) E is radially inwards and F: is radially outwards

A beam of electrons is moving with constant velocity in a
region having simultaneous perpendicular electric and
magnetic fields of strength 20 Vm™! and 0.5 T respectively
at right angles to the direction of motion of the electrons.
Then the velocity of electrons must be

@ 8m/s (b) 20mis (c) 40m/s (d)

The magnetic flux density B at a distance r from a long
straight wire carrying a steady current varies with r as

@ B (b) B

Lm/s

A A

© B d B

A A

gr l}r
The AC voltage across a resistance can be measured
using a :

(@) hot wire voltmeter

(b) moving coil galvanometer

(c) potential coil galvanometer
(d) moving magnet galvanometer

When a charged particle moving with velocityy is subjected

to a magnetic field of induction E, the force on it is non-
zero. This implies that

(a) angle between v and B is necessarily 90°

(b) angle between v and B can have any value other
than 90°

(c) angle between v and B can have any value other
than zero and 180°

(d) anglebetween v and B iseither zero or 180°

36.0OOD 37.GOOW
ILEOOE £2.0000

RESPONSE

GRID

B.OEOOD I.GOOD 4. GOOW
BEOOE® #H4OOO0D 45 OO

Total Questions 45 Total Marks 180

Attempted Correct

Incorrect Net Score

Cut-off Score 45 Qualifying Score 60
Success Gap = Net Score —Qualifying Score

Net Score = (Correct x4) — (Incorrect x 1)
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1. (@) Atadistance x consider small element of width dx.
Magnetic moment of the small element is

(% dxj )
= 7 ax?

2n dx

dm =

X

M= quz _ qrrff2
24 12
2. (d) Thestraight part will not contribute magnetic field at the

centre of the semicircle because every element of the
straight part will be 0° or 180° with the line joining the

centre and the element
. ) ) Hol _ Pl
Due to circular portion, the field is 5o 4r
Hence total field at O = % tesla
r
3. (@ Torque on the solenoid is given by
t1=MBsin 0
where 0 is the angle between the magnetic field and the
axis of solenoid.
M=niA

. 1 =niA Bsin 30°

=2000x2x1.5x10 4 x5x1072 x%

=1.5x1072N —m
4. (c¢) Time period of cyclotron is
T:lzzﬂf_m;BZZﬂ:mU; R=0_P
v eB e eB eB
2nmvo
= p=eBR=exX R =2mmuR
2 2
2 R
KE.< P _@mmoR)y” o 2R
2m 2m

5. @ R,= SOQ,IgZZS x4x1074Q=102A
Range of V=25 volts
V:Ig(ReJng)

y
R =— R =2450Q
(4 I g
g
R
OT— AW 0
X J B

lg ﬁ R2

C

PHYSICS
SOLUTIONS

DPP/CP18

HoNI) o
6. (0 Baxis—( jR

B R?

So, when radius is doubled, magnetic field becomes
four times.

When a charged particle enters a transverse magnetic
field it traverse a circular path. Its kinetic energy remains
constant.

8. (¢) K.E.ofelectron=10eV

7. (©)

= %mv2 =10eV

- %(9.1 x107°1)v?2 =10x1.6x107"

2 2x10x1.6x107"7

© 9.1x1073!
= v?=352x1012 = v=1.88x10°m
Also we know that for circular motion

—S

m—:BeV:> r:mzllcm
r Be

9. () No magnetic force acts on the electron and force due
to electric field will act opposite to its initial direction
of motion. Hence its velocity decreases in magnitude.

2

0. & ——=qB =r="2
qB
m,v
= 1= po;
T
rd=mdvd; r(x:m(xv(x
qu qocB

My, = 4my,, my =2m,

9o =24y, 9, =9p
From the problem

1 2
E,=E;=E,4 :Empvp

1 21 2
:Emd'()d :quvq

= vr% = 22)5 = 4mv%

Thus we have, 7y = Ty <t
11. (¢) Resistance of Galvanometer,

Current sensitivity 10
_ - O= ——

- Voltage sensitivity 2

@g www.studentbro.in
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Here i g = Full scale deflection current , G2
150 CG+S’
=—=15mA 1 I
10 —>—@— > @ W—
V =voltage to be measured = 150 volts J
(such that each division reads 1 volt) —'ngv
150
= "7 5 do
= R 15%1073 5=99950 18. () Currentinasmall element, 4/ = ?1
12. (d) Magnetic field at the centre of the current loop is Magnetic field due to the element
Lo 2ml
B=—"— 2d1
4nR dB = % vy
or, B=}0 27'tq1), rR=" 027qV The component dB cos 0, of the field is cancelled by
L 4TER 4nB another opposite component.
Substituting the given values, we get Therefore
-7 -6 12 ’
R=47‘E><10 X2mX2x10 " x6.25%10 —125m
~ _ 4mx6.28
13. (b) Here, £ and B are perpendicular to each other and

the velocity v does not change; therefore

FE
E=qvB = v=—
q q B

Also,
ExB _ E Bsin® —EBSin900—£—|\7|—v
B? B? B? B

14. (b) The force on the two arms parallel to the field is zero.

AF

S

4"}' B
Er

15. (d) Magnetic field at a point on the axis of a current carrying
wire is always zero.

Y
A
P O
—(— o>
x——E X_E
¢— XxX=a —>

16. (b) Current carrying conductors will attract each other, while
electron beams will repel each other.
17. (¢) Tokeep the main current in the circuit unchanged, the
resistance of the galvanometer should be equal to the
net resistance.

6-( s
G+S

=G- GS =S
G+S

Get More Learning Materials Here : &

19. (a)

Net magnetic field on AB is zero because magnetic field
due to both current carrying wires is equal in magnitude
but opposite in direction.

20. () According to the figure the magnitude of force on the

segment QM is F; —F, and PMiis F,.

Q
_>F3 *Fl
L M

v

FZ
LS F

FE] 3
v R

E,
Therefore, the magnitude of the force on

segment PQ is (F3 -K )2 + F22
21. (¢) B=pgni
n . .
By = (o) 5|2 )= poni = B

= B,=B

EBD_71
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22. (c¢) Theangular momentum L ofthe particle is given by
L=mr?*®» where o=27mn.
® ) 0q
.. Frequencyn= ——; Furtheri=gxn= —
2n 2n
. _ ., wgq 2.
Magnetic moment, M =i4 = P XTre,
Y
2 2
o= o M a4
2 L 2mrle 2m
23. (c¢) A currentloop in a magnetic field is in equilibrium in
two orientations one is stable and another unstable.
7 =MxB =MBsin 0
If6=0°= 1 =0 (stable)
If0 =1 = t=0 (unstable)
Pl
6} Ao
N A
Do not experience a torque in some orientations
Hence option (c) is correct.
21 21
24, (¢ B=to "2 K "1 =ﬁé(12 i)
dn(r/2) 4n(r/2) 4nr

=ﬁi(5—2.5) :ﬁ.
47 5 27

25. (@) The direction of B is along (_]Q)
.. The magnetic force
F = Q(vx B) = Q(vi) x B(~k) = QvB]
= Fisalong OY.

26. (a) Accordingto Ampere's circuit law

(ﬁﬁdi = Holenclosed = Ro(ZA—1A) =g

27. (@) We know that the magnetic field produced by a current

carrying circular coil of radius » at its centre is

1

Hol X 27
4m r

B=

Here B, :Z—Oéxﬁt
T

d Bp =———x2mn
anc 7p 47
B
= 4
Bg

28. () When a charged particle enters a magnetic field at a
direction perpendicular to the direction of motion, the
path of the motion is circular. In circular motion the
direction of velocity changes at every point (the
magnitude remains constant).

Therefore, the tangential momentum will change at
every point. But kinetic energy will remain constant as

is-81]

2

it is given by %mv and v? is the square of the

magnitude of velocity which does not change.
29. (a) I=50k; Ig =20k, where k is the figure of merit of
B 20k.R,
galvanometer; S = Ig Rg(I - Ig); so 12 = m

On solving we get R_= 18 Q.
30. (d) LetIbe current and l%)e the length of the wire.

poln  polxm
2r

ForIstcase: B = where 2nr =1/
andn=1

ForIIndcase: /[ =n(2nr') = r'= 1
2nm

2
gr_ Monl _ monl _ n7ponl o

= — = ] n“B
2r b /
2nm
u i a®
31. (¢) B=—20°"
2x? +22)3?
. i _ Wi a2 (x? +a2)¥?
- 2a 2a(X2+a2)3/2 a2
2, ,24\32
B'— B.(x +3a )
a
54(5°
Putx=4&a=3 :B’zﬁ =250uT
3x3x3
32. (a) The force acting on a charged particle in magnetic field

is given by
F=q(vxB) or F=qvBsin 0
when angle between vand B is 180°,
F=0
33. () The force acting on electron will be perpendicular to
the direction of velocity till the electron remains in the

magnetic field. So the electron will follow the path as
given.

X B

u —»>x

34. (c¢) A voltmeter is a high resistance galvanometer and is
connected in parallel to circuit and ammeter is a low
resitance galvanometer so if we connect high resistance

in series with ammeter its resistance will be much high.

@g www.studentbro.in
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3s.

(d Here, the wire does not produce any magnetic field at O
because the conductor lies on the line of O. Also, the
loop does not produce magnetic field at O.

36. (d) Magnetic field between the plates in this case is zero.

37. () Foragiven perimeter the area of circle is maximum. So
magnetic moment of (S) is greatest.

38. (a) Lorentz force, F= q {E + (;/ X E)}

=8i—4j-7k

W N =
~ O =

i
vxB=|1
5

F=1(2i-3j+8i—-4j-7k) = (10i —7j-7k)

39. () Here,R,=1000; Ig:10—5A;1:1A;s:?
IR s
S :10 Xl00:10’3Qinparallel
-1, 1-107
I1
40. d >
@ F,
]
F— — F
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41.

42.

43.
44,

45.

©

©

©
W)

©

DPP/ CP18

F,>F,as Fe %, and F; and F,, are equal and opposite.

Hence, the net attraction force will be towards the
conductor.

F=F =0
because of action and reaction pair

As electron move with constant velocity without
deflection. Hence, force due to magnetic field is equal
and opposite to force due to electric field.

E 20
= =—=—=40m/s
quB=qE=v B 05

To measure AC voltage across a resistance a moving
coil galvanometer is used.

As F=qVBsin6
F is zero for sin 0° or sin 180° and is non-zero for angle
between V and B any value other than zero and 180°.
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