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Q2.

Q3.

Q4.

A square metal loop of side 10 cm and resistance 1 Q) is moved with a constant velocity
partly inside a uniform magnetic field of 2 Wbm-2, directed into the paper, as shown in the
figure. The loop is connected to a network of five resistors each of value 3 (). If a steady

current of 1 mA flows in the loop, then the speed of the loop is
_’V

®

3

R

R

® ® ® ® ®
® ® ® ® ®
|I® ® ®|®
®1® ® |06

®

(@) 0.5 cms™ (b)\1 cms:* (c)2cmst (d)4 cms™

A copper rod AB oflength. L, pivoted at one end A, rotates at.constant angular velocity w, at
right angles to a uniform’magnetic field of induction B:.,The e.m.f developed between the

mid-point C ofthe rod and end B is

BwL? BwlL? 3BwL? 3BwL?
@)= — (b) =— ©) = d) =

A semicircular wirecofradius R'js rotated with constant angular velocity w about an axis
passing through one end and-pérpendicular to the plane of the wire. There is a uniform
magnetiefield of strength'B. The induced e.m.f. between the ends is :

®B
(a) BwR?/2 (b) 2 B wR?
(c) is variable (d) none of these

Figure shows a square loop of side 0.5 m and resistance 10 ohm. The magnetic field has a
magnitude B = 1.0 T. The work done in pulling the loop out of the field uniformly in 2.0S is:
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Q5.

Qe.

Q7.

x 4 x x

»n 3 x ’-—-—bu

X x x x
(a) 3.125 x 102 J (b) 6.25 x 10 J
(c) 1.25 x 102 (d) 5.0 x 10

A square coil ACDE with its plane vertical is released from rest in a horizontal uniform
magnetic field B of length 2L. The acceleration of the coil is :

C D
I L
A E Bi
po; » x x
2L ] = » o x
»® x * »t

(a) less than g for all time till loop crosses magnetic field completely

(b) less than g when it enters field and greater than g when it comes out of the field

(c) g all the time

(d) less than g when it enters and.coames out\of-the field but equalto g when it-is within the
field

A circular loop of.raditis 2m is'kept’in a magnetic field.of strength.2 T (plane of loop is
perpendicular to'the direction of magnetic field). Resistance of the loop wire is g ohm/m. A

conductorof  length-2'm in sliding with a,speed 1\m/s as:shown in the figure. Find the
instantaneous-force acting on the rod-:[assume\rod has negligible resistance]

X X X X
X x

mis
% x

x X 4 x X x
(a) 48 N (b) 15.28 N (c)32.28 N (d)64 N

A metallic V shaped rod OAC is rotated with respect to one of its end in uniform magnetic
field, such that axis of rotation is parallel to the direction of magnetic field. Length of each arm
of rod is L and angle between the arms is 602. P is the mid—point of section AC. Magnitude of
magnetic field is B. Then choose the correct relations.
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Q8. Ametallicring of radius R moves in a vertical plane in the presence of a uniform magnetic field
B perpendicular to the plane of the ring. At any given instant of time its centre of mass moves
with a velocity v while ring rotates with angular velocity w as shown\in the figure. The
magnitude of induced e.m.f. between points O and P is —

X X X x@ Xg
X P X
x x V

X X O X X

(a) zero (b) vVBR\2 (c) vBR (d) 2 vBR

(Coamprehension Q.9 TO Q,11)
The mobile side of the-equilateral- triangular conducting frame shown in the'figure is sliding at
uniform speed of vi=-0.1 m/salong the other two side. This horizontal frame is in a vertical
homogeneous magnetic ‘field with an induction of B\=-0.4. T. Resistance per unit length is 1
ohm/m._Initially at t-=0.sliding rod was at O.

X X /% XX
X /% x B x
XX XV x
x O\ x X X
x) VX X X X

Q9. How induced'emfvary with time ?
(@) Increase with time (b) Decrease with time
(c) Remain‘constant (d) Initially increase, then decrease

Q 10. Induced current in frame is —
(a) increasing with time (b) decreasing with time
(c) remain constant (d) initially increase then decrease

Q11. Workrequired for sliding —
(a) Is equal to joule heating (b) Is greater than joule heating
(c) Is less than joule heating (d) none of these

Q 12. A conducting rod of length 1 is moved at constant velocity ‘v,” on two parallel, conducting,
smooth, fixed rails, that are placed in a uniform constant magnetic field B perpendicular to the
plane of the rails as shown in figure. A resistance R is connected between the two ends of the
rail. Then which of the following is/are correct :
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() The thermal power dissipated in the resistor is equal to rate of work done by external person

pulling the rod.

®B —PVO
X X
—f

(b) If applied external force is doubled than a part of external power increases the velocity of

rod.

(c) Lenz’s Law is not satisfied if the rod is accelerated by external force

(d) If resistance R is doubled then power required to maintain the constant velocity v, becomes

half.

Answer Key

Ql c Q2 d Q3 b Q4 a Q5 d
Q6 b Q.7 a,cd Q.8 c Q9 a Q.10 c
Q.11 a Q.12 3, b, d

Kota DPPs refined by Physicsaholics Team.



https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://unacademy.com/@physicsbyprateekjain

PLUS [[ele]lohd

India's Best Educators

Interactive Live Classes

Structured Courses & PDFs

Live Tests & Quizzes

24 months

18 months

12 months

6 months

a Add a referral code

¥2,333/mo
¥2,625/mo
¥3,208/mo

%4,667/mo

Use code PHYSICSLIVE to get 10% OFF on
Unacademy PLUS.

PLUS [[sle] N lohd

India's Best Educators
Interactive Live Classes
Structured Courses & PDFs

Live Tests & Quizzes

24 months ¥2,100/mo

+10% OFF

18 months ¥2,363/mo
+10% OFF ¥4

12 months ¥2,888/mo
% OFF 2:

¥4,200/mo
% OFF >, 2

i‘_ Awesome! PHYSICSLIVE code applied




Written Solution

DPP- 2 EMI- Motional EMF
By Physicsaholics Team




velocity partly inside a uniform magnetic field of 2 W rected into the paper,
as shown in the figure. The loop Is connected to a-net e resistors each of
value 3 . If a steady current of 1 mA flows | e\g)bp n the speed of the loop Is
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Q.1) A square metal loop of side 10 cm and resistance 1 Q E;{/ved with a constant

_’V ) § ‘! PC/'\\\ ,,,,,,,,,




velocity w, at right angles to a unlform magnetic lon B. The e.m.f
developed between the mid point C of the ro
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Q.2) A copper rod AB of length L, pivoted at one en% s at constant angular

S C2V s v ?
wL? ~) w2 w2
(a) B 4L | {\f@% () 3B4 L WBS L
Q@ Cq= B (5-%)
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about an axis passing through one end and perpendict plane of the wire.
There is a uniform magnetic field of strength B. T\I‘\J&e\k e.m.f. between the
ends is : ,

Q.3) A semicircular wire of radius R Is rotated with co@gular velocity w
0-th

i‘?
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(a) BoR A(CAN\HB) 2 B 0R?
(c) is variable 2/ 7 (d) none of these




uniformly in 2.0 S is:
%x S

Q.4) Figure shows a square loop of side 0.5 mand r 0 ohm. The magnetic
field has a magnitude B = 1.0 T. The work done @ op out of the field

_ (0! (< e -
312@1 3y /\ ‘\/@ (b) 625 x 10+ S
(c) 1.25 % (@) 5.0 <10
—\-?*Xlzy -4
< @ = Xlo 'S
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Q.5) A square coil ACDE with its plane vertical is re @r rest in a horizontal
uniform magnetic field B of length 2L. The @ the coll is :
* \n
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Ww T,
(a) less than g alk time till loop.c agnetic fleld completely
(b) less nvhen It enters i%h’eater than g when 1t comes out
of the fie

(c) g all the time

\(g)/le/ss than enters and comes out of the field but equal to g
when it 1s within the field




Q.6) A circular loop of radius 1m is kept in a magnetic field-of strength 2 T (plane of
1oop is perpendicular to the direction of magnetic field). Resistance of the loop wire

IS %ohm/m. A conductor of length 2 m in sliding-with a speed-1 m/s as shown in the

figure. Find the instantaneous force acting on the rod :[assume rod has negligible
resistance] ¢ — VR

F c 1k
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(a) 48 N ) 1528 (c) 32.28 N (d) 64 N
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Q.7) A metallic v shaped rod OAC is rotated with respect one of its end In

uniform magnetic field, such that axis of rotation is the direction of
magnetic field. Length of each arm of rod is L a p%[ n the arms is 60°. P
tiC

dis B Then choose the

Is the mid—point of section AC. Magnltude 0
correct relations, %L( )"
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Q.8) A metallic ring of radius R moves In a vertical plane in'the presence of a
uniform magnetic field B perpendicular to the plane of the ring. At any given instant
of time its centre of mass moves with a velocity v-while ring retates with angular
velocity w as shown in the figure. The magnitude 'of induced e.m.f. between points

OandPis -
X X X X X
<\‘(o B
NO Amo | ks d\ dusds @-
(a) zero (d) 2 vBR




Comprehension(Q.9 TOQ.11)
The mobile side of the equilateral triangular conducting. frame shown in the figure is
sliding at uniform speed of v = 0.1 m/s along the-other‘two side. This horizontal frame
IS in a vertical homogeneous magnetic field ‘with an induction of B = 0.4 T. Resistance
per unit length is 1 ohm/m. Initially at t' = 0 sliding rod was at O
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Q.9) How induced emf vary with time ? @ %
SR = RV = 2\/-L—
Ve

}
ncrease with time %Decrea@b
(c) Remain const‘& (d) Ini ease, then decrease
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Q.10) Induced current in frame is —
R=( %

(a)increasing with tim @@p&decreasw
\(;)/re?nain constaﬁ& (d) é&ﬁ& ease then decrease
% L = ——2— S M
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Q.11) Work required for sliding — E @

‘ 3&.§ NS Rod ix
- ba YK dons La
ant cwvw})s

W 0. joule he (b) Is greater than joule heating
(c) Is le ss an jOU?% (d) none of these




Q.12) A conducting rod of length 1 is moved at constant velocity ‘v,’ on two

parallel, conducting, smooth, fixed rails, that are pla Iform constant
magnetic field B perpendicular to the plane oft a| In figure. A

resistance R Is connected between the two e hen WhICh of the
following is/are correct :

\r//\g \96 Congayvarion of
The thermal power di T?e rems}a%@a I
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S LB fafuad
—) 1A ‘Bu&\lm‘




For Video Solution of this DPP, Click on below link

Video Solution . . |
on Website:- https://physicsaholics.com/home/courseDetails/10

A

Video Solution

on YouTube:- https://youtu.be/ZqDe-SgIXIl

Written Solution

on Website:- https://physicsaholics.com/note/notesDetalis/65



https://physicsaholics.com/home/courseDetails/104
https://youtu.be/ZqDe-SglXlI
https://physicsaholics.com/note/notesDetalis/65

#2) suBSCRIBE

L

@Physicsaholics

©,

@Physicsaholics-prateek

@NEET-Physics
@IITJEE-Physics

//\E\ I //E%

physicsaholics.com

\

Unacademy

7



https://www.youtube.com/channel/UCRwRoH5KjBrkkSIhS_UoJlw
https://www.instagram.com/p/B_Yl0gnBfsz/?igshid=krndq8sjbj5p
https://t.me/NEET_PHYSICS
https://t.me/IITJEE_PHYSICS
https://www.physicsaholics.com/
https://unacademy.com/@physicsbyprateekjain




