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MAGNETIC EFFECT OF CURRENT AND MAGNETISM RACE # 01

1. Magnetic field at P due to given structure is :-
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2. The magnetic induction at the point O, if the
wire carries a current i, is :-

i

R

O x

z

i
y

i

(1) 0µ i

2R
(2) 0µ i

2 Rp

(3) 
2 1/ 2

0µ i( 4)

4 R

p +
p

(4) 
2

0µ i( 4)

4 R

p +
p

3. The magnetic field at the point O of a loop with
current i, whose shape is illustrated below is :-
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4. An infinitely long straight conductor is bent
into the shape as shown in the figure. It carries
a current of i ampere and the radius of the
circular loop is r metre. Then the magnetic
induction at its centre will be

(1) 0µ I
( 1)

2 r
p +

p
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2 r

p -
p

(3) Zero (4) Infinite

5. The magnetic induction at a point P which is
distant 4 cm from a long current carrying wire
is 10–8 Tesla. Magnetic induction at a distance
12 cm from the same current carrying wire
would be

(1) 3.33 × 10–9 Tesla (2) 1.11 × 10–4 Tesla

(3) 3 × 10–3 Tesla (4) 9×10–2 Tesla

6. Two concentric circular coils of ten turns each
are situated in the same plane. Their radii are
20 and 40 cm and they carry respectively 0.2
and 0.3 ampere current in opposite direction.
The magnetic field in weber/m2 at the centre is

(1) 04
35 m (2) 

80
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(3) 080
7 m (4) 04

5 m

7. A cell is connected between two points of a
uniformly thick circular conductor. The
magnetic field at the centre of the loop will be
(Here i1 and i2 are the currents flowing in the
two parts of the circular conductor of radius

‘a’ And 0m  has the usual meaning)
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8. A non-planar loop of conducting wire carrying

a current I is placed as shown in the figure.
Each of the straight sections of the loop is of
length 2a. The magnetic field due to this loop
at the point P (a,0,a) points in the direction
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Que. 1 2 3 4 5 6 7 8

Ans 3 3 1 2 1 4 1 4

ANSWER KEY
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MAGNETIC EFFECT OF CURRENT AND MAGNETISM               RACE # 02

1. A current i ampere flows along the inner
conductor of long coaxial cable and returns
along the outer conductor of the cable, then
the magnetic induction at any point outside the
conductor at a distance r metre from the axis is

(1) ¥ (2) Zero

(3) 0µ I

2 rp
(4) 0µ I

2r

2. There are 50 turns of a wire in every cm length
of a long solenoid. If 4 ampere current is
flowing in the solenoid, the approximate value
of magnetic field along its axis at an internal
point and at one end will be respectively

(1) 12.6 × 10–3 Weber/m2,  6.3  ×  10–3 Weber/m2

(2) 12.6 × 10–3 Weber/m2, 25.1 × 10–3 Weber/m2

(3) 25.1 × 10–3 Weber/m2, 12.6 × 10–3 Weber/m2

(4) 25.1 × 10–5 Weber/m2, 12.6 × 10–5 Weber/m2

3. The current in the windings on a toroid is 2.0A.
There are 400 turns and the mean
circumferential length is 40cm. If the inside
magnetic field is 1.0T, the relative permeability
is near to :-

(1) 100 (2) 200 (3) 300 (4) 400

4. Figure shows the cross-sectional view of the

hollow cylindrical conductor with inner radius

‘R’ and outer radius ‘2R’, cylinder carrying

uniformly distributed current along it’s axis.

The magnetic induction at point ‘P’ at  a

distance 2
3R

from the axis of the cylinder will

be
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5. A long straight wire carries a current. Can

Ampere's circuital law be used to find magnetic

field on a loop that doesn't enclose the wire :-

(1) Yes, if loop is circular

(2) Yes, if loop is rectangular

(3) Yes, if loop is of irregular shape

(4) No

Que. 1 2 3 4 5

Ans 2 3 4 4 4

ANSWER KEY
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MAGNETIC EFFECT OF CURRENT AND MAGNETISM           RACE # 03

1. A proton (mass m and charge +e) and an
-a particle (mass 4m and charge +2e) are

projected with the same kinetic energy at right
angles to the uniform magnetic field. Which
one of the following statements will be true

(1) The -a particle will be bent in a circular
path with a small radius that for the proton

(2) The radius of the path of the -a particle
will be greater than that of the proton

(3) The -a particle and the proton will be bent
in a circular path with the same radius

(4) The -a particle and the proton will go
through the field in a straight line

2. An electron is moving with a speed of

sec/108 m  perpendicular to a uniform magnetic

field of intensity B. Suddenly intensity of the
magnetic field is reduced to B/2. The radius of
the path becomes from the original value of r

(1) No change

(2) Reduces to r /  2

(3) Increases to 2r

(4) Stops moving

3. A proton and an -a particle enter a uniform
magnetic field perpendicularly with the same
speed. If proton takes 25 m  sec  to  make  5
revolutions, then the periodic time for the

-a particle would be

(1) 50 m  sec (2) 25 m  sec

(3) 10 m  sec (4) 5 m  sec

4. If a particle of charge 10–12 C moving along

the -x̂ direction with a velocity sm /105

experiences a force of 10–10 N  in  -ŷ direction

due to magnetic field, then the minimum
magnetic field is

(1) 6.25 × 103 T in -ẑ direction

(2) 10–15 T  in  -ẑ direction

(3) 6.25 × 10–3 T  in  -ẑ direction

(4) 10–3 T  in  -ẑ direction

5. A beam of well collimated cathode rays

travelling with a speed of 16105 -´ ms  enter  a

region of mutually perpendicular electric and
magnetic fields and emerge undeviated from

this region. If T02.0|| =B , the magnitude of the

electric field is

(1) 1510 -Vm

(2) 18105.2 -´ Vm

(3) 1101025.1 -´ Vm

(4) 13102 -´ Vm

6. Two ions having masses in the ratio 1 : 1 and
charges 1 : 2 are projected into uniform
magnetic field perpendicular to the field with
speeds in the ratio 2 : 3. The ratio of the radii
of circular paths along which the two particles
move is

(1) 4 : 3 (2) 2 : 3

(3) 3 : 1 (4) 1 : 4

7. 3 A of current is flowing in a linear conductor
having a length of 40 cm. The conductor is
placed in a magnetic field of strength 500 gauss
and makes an angle of °30  with the direction
of the field. It experiences a force of magnitude

(1) 3 × 104 N (2) 3 × 102 N

(3) 3 × 10–2 N (4) 3 × 10–4 N

8. Three long, straight and parallel wires carrying
currents are arranged as shown in the figure.
The wire C which carries a current of 5.0 amp
is so placed that it experiences no force. The
distance of wire C from wire D is then

 D C B 

15A

(15–x) x 

5A 10A 

15cm 

(1) 9 cm (2) 7 cm

(3) 5 cm (4) 3 cm
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9. Same current i = 2A is flowing in a wire frame

as shown in figure. The frame is a combination

of two equilateral triangles ACD and CDE of

side 1m. It is placed in uniform magnetic field

B =  4T acting perpendicular to the plane of

frame. The magnitude of magnetic force acting

on the frame is
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10. A charged particle is whirled in a horizontal

circle on a frictionless table by attaching it to a

string fixed at one point. If a magnetic field is

switched on in the vertical direction, the tension

in the string :-

(1) Will increase

(2) Will decrease

(3) Will remain the same

(4) May increase or decrease

11. An electron accelerated through a potential

difference V enters a uniform transverse

magnetic field and experiences a force F. If the

accelerating potential is increased to 2V, the

electron in the same magnetic field will

experience a force :-

(1) F (2) 
F

2

(3) 2 F (4)  2  F

12. A proton is projected with a velocity 107 m/s, at right

angles to a uniform magnetic field of induction 100

mT. The time (in second) taken by the proton to

traverse  90º  arc  is  (mp = 1.65 × 10–27 kg and

qp = 1.6 × 10–19 C) :-

(1) 0.81 × 10–7 (2) 1.62 × 10–7

(3) 2.43 × 10–7 (4) 3.24 × 10–7

13. If a charged particle goes unaccelerated in a

region containing electric and magnetic fields,

then :-

(1) E
r

 must be perpendicular to B
r

(2) v
r

 must be perpendicular to E
r

(3) v
r

 must be perpendicular to B
r

(4)  E  must  be  equal  to  vB

14. In a cyclotron, if a deuteron can gain an energy

of 40 MeV, then a proton can gain an energy of :-

(1) 40 MeV (2) 80 MeV

(3) 20 MeV (4) 160 MeV

15. A particle with a specific charge's' is fired with

a speed v towards a wall at a distance d,

perpendicular to the wall. What minimum

magnetic field must exist in this region for the

particle not to hit the wall :-

(1) 
v

sd
(2) 

2v

sd

(3) 
v

2sd
(4) 

v

4sd
16. A particle of charge per unit mass a is projected

from origin with a velocity 
0
ˆv v i=r  in a uniform

magnetic field 
0
ˆB B k= -

r
. If the particle passes

through (0, y, 0) then y is equal to :-

(1)
0

0

2v

B
-

a (2)
0

0

v

B a

(3)
0

0

2v

B a (4)
0

0

v

B
-

a

17. A charged particle enters in a magnetic field at

right angles to the magnetic field. The field

exists for a length equal to 1.5 times the radius

of circular path of the particle. The particle will

be deviated from its path by :-

(1) 90º (2) 1 2
sin

3
- æ ö
ç ÷è ø

(3) 30º (4) 180º
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Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans 3 3 3 4 1 1 3 1 1 4 3 2 1,2 2 1

Que. 16 17 18 19 20 21 22 23 24 25

Ans 3 4 2 4 3 3 3 2 4 2

ANSWER KEY

18. A particle of mass m and charge q moving with

velocity v < 
qB

m

l
 enters region-II normal to the

boundary as shown in the figure. Region-II has

a uniform magnetic field B perpendicular to the

plane of paper. The particle will :-

Region-II
× × ×
×
×
×

×
×
×

×
×
×

Region-IIIRegion-I

O v
l

(1) Enter the region-III
(2) Not enter the region-III
(3) Complete circular motion in region-II
(4) Move undeflected in region-II

19. A small circular flexible loop of wire of radius

R carries a current I. It is placed in a uniform

magnetic field B. The tension in the loop will

be doubled, if :-

(1) I is doubled (2) B is doubled

(3) R is doubled (4) All of these
20. A wire carrying a current i is placed in a uniform

magnetic field 'B'. This wire is in the form of the

curve y = a sin
x

L

pæ ö
ç ÷è ø  0 £ x £ 2L. Force acting

on the wire is :-

O
2L

× × × × × × × × ×
×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

(1) 
iBL

p
(2) iBLp

(3) 2iBL (4) Zero

21. The magnetic field existing in a region is given

by 0

x ˆB B 1 k
æ ö= +ç ÷
è ø

r

l
. A square loop of edge l

and carrying a current i, is placed with its edge
parallel to the x-y axes. Find the magnitude of
the net magnetic force experienced by the square
loop :-

(1) 0

1
iB

2
l (2) Zero (3) iB0l (4) 2iB0l

22. To make the magnetic field radial in a moving
coil galvanometer :-
(1) The number of turns in the coil is increased
(2) Magnet is taken in the form of horse-shoe
(3) Poles are cylindrically cut
(4) Coil is wound on aluminium frame

23. In the given figure, the loop is fixed but straight
wire can move.
The straight wire will :-
(1) Remain stationary

I1
(2) Move towards the loop
(3) Move away from the loop
(4) Rotate about the axis

24. If two straight current carrying wires are kept
perpendicular to each other almost touching,
then the wires :-
(1) Attract each other
(2) Repel each other
(3) Remain stationary
(4) Finally become parallel to each other

25. Suppose an isolated north pole is kept at the
centre of a circular loop carrying a electric
current i. The magnetic field due to the north
pole at a point on the periphery of the wire is
B. The radius of the loop is a. The force on the
wire is :-
(1) Nearly 2 p a i B perpendicular to the plane

of loop
(2) 2 p a i B perpendicular to the plane of loop
(3) p a i B along the axis of the loop
(4) Zero
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MAGNETIC EFFECT OF CURRENT AND MAGNETISM RACE# 04

1. The magnetic moment of a current carrying
loop is 225101.2 mamp ´´ - . The magnetic field
at a point on its axis at a distance of Å1  is

(1) 22 /102.4 mweber-´ (2) 23 /102.4 mweber-´

(3) 24 /102.4 mweber-´ (4) 25 /102.4 mweber-´

2. In a hydrogen atom, an electron moves in a

circular orbit of radius m11102.5 -´  and

produces a magnetic induction of 12.56 T at

its nucleus. The current produced by the motion

of the electron will be (Given

)/104 7
0 mAWb -´= -pm

(1) ampere31053.6 -´ (2) ampere101025.13 -´

(3) ampere6106.9 ´ (4) ampere31004.1 -´

3. The earth’s magnetic induction at a certain point

is ./107 25 mWb-´  This is to be annulled by the

magnetic induction at the centre of a circular

conducting loop of radius 5 cm. The required

current in the loop is

(1) 0.56 A (2) 5.6 A

(3) 0.28 A (4) 2.8 A

4. Two  wires  of  same  length  are  shaped  into  a

square and a circle. If they carry same current,

ratio of the magnetic moment is

(1) 2 : p (2) p : 2 (3) p : 4 (4) 4 : p

5. A circular coil of radius 4 cm has 50 turns. In

this coil a current of 2 A is flowing. It is placed

in  a  magnetic  field  of  0.1  2/ mweber . The

amount of  work done in rotating it through

°180  from its stable equilibrium position will be

(1) 0.1 J (2) 0.2 J

(3) 0.4 J (4) 0.8 J

6. In order to increase the sensitivity of a moving

coil galvanometer, one should decrease

(1) The strength of its magnet

(2) The torsional constant of its suspension

(3) The number of turns in its coil

(4) The area of its coil

7. Current i is carried in a wire of length L.  If the
wire is turned into a circular coil, the maximum
magnitude of torque in a given magnetic field
B will be

(1)
2

2LiB
(2) 

2

2BLi
(3) 

p4

2iBL
(4) 

p4

2BLi

8. A current carrying loop is placed in a uniform
magnetic field in four different orientations,
I,II, III & IV arrange them in the decreasing
order of potential Energy

I.

 
n̂

B 

II. 
 B 

n̂

III.

 
B 

n̂

IV.

 
B 

n̂

(1) I > III > II > IV (2) I > II >III > IV

(3) I > IV > II > III (4) III > IV > I > II

9. A rigid circular loop of radius R and mass m

lies in the x-y plane on a flat table and has a

current i flowing in it. At this particular place

the earth's magnetic field is 
x z
ˆ ˆB B i B k= +

r
. The

value of i, so that the loop starts tilting is :-

(1) 2 2
x 2

mg

R B Bp + (2) 
x

mg

RBp

(3) 
z

mg

RBp (4) 
x z

mg

R B Bp
10. Surface charge density on a ring of radius a

and width d is s as shown in the figure. It rotates
with frequency f about its own axis. Assume
that the charge is only on outer surface. The
magnetic field induction at centre is (Assume
that d << a) :-

d

(1) p µ0 f s d (2)  µ0 f s d

(3) 2 p µ0 f s d (4) 
2

0

f d
2µ

p
s



E Your Target is to secure Good Rank in Pre-Medical 2021 113

TARGET : PRE-MEDICAL 2021 PHYSICS
11. Two short bar magnets of magnetic moments

‘M’ each are arranged at the opposite corners
of a square of side ‘d’, such that their centres
coincide with the corners and their axes are
parallel to one side of the square. If the like
poles are in the same direction, the magnetic
induction at any of the other corners of the
square is :-

(1) 0
3

µ M

4 dp
(2) 0

3

µ 2M

4 dp
(3) 0

3

µ M

2 dp
(4) 0

3

µ 2M

2 dp
12. A bar magnet of magnetic moment 2 Am2 is free

to rotate about a vertical axis passing through
its centre. If magnet is released from rest in east
west position, then kinetic energy of magnet as
it takes north-south position is (horizontal
component of earth's magnetic field is 25 µT):-

(1) 125 µJ (2) 200 µJ (3) 25 µJ (4) 50 µJ

13. At a place horizontal and vertical components
of earth's magnetic field are as follows

BH = 1 G 10º west of north

BV = 1 G vertically downward

Then dip angle and declination are respectively :-

(1) 0º, 10º W (2) 45º, 10º E

(3) 45º, 10º W (4) 10º W, 45º

14. If declination at a place is known to be 15º E.
and a compass needle points as shown, then
geographic north is represented by the direction
numbered :-

3 4

15º

75º 75º

15º

2 1

(1)  1 (2)  2 (3)  3 (4)  4

15. A magnetising field of 1600 Am–1 produces a
magnetic flux 2.4 × 10–5 weber in an iron bar
of cross-sectional area 0.2 cm2. The
susceptibility of the iron bar will be :-
(1) 1788 (2) 1192 (3) 596 (4) 298

16. Magnetostatic screening or shielding can be
created by :-
(1) Super conductor (2) Soft iron ring
(3) Both (1) & (2) (4) Neither (1) nor (2)

17. The angle of dip on a given meridian, making
an angle 30° with the magnetic meridian is
equal to 30°. The true angle of dip at the given
point is :-

(1) 
1 1

tan
2

- æ ö
ç ÷
è ø

(2) ( )1tan 2-

(3) ( )1tan 2-
(4) 

1 1
tan

2
- æ ö

ç ÷
è ø

18. If angle of dip on two perpendicular meridians
are 30° and 45°, then the true angle of dip is
(none of the given meridians coincide with
magnetic meridian)

(1) 
1 1

tan
2

-
(2) 1tan 2-

(3) 1tan 2- (4) 
1 1

tan
2

-

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans 1 4 2 3 1 2 3 3 2 1 1 4 3 2 3

Que. 16 17 18

Ans 3 1 1

ANSWER KEY
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Magnetic effect of current and Magnetism :  RACE # 01           SOLUTION

1. B = 
0I 1 1

1
2R 2 2 3

m qæ ö é ù- +ç ÷ ê úè øp ë û
 = 

0I5

6 4 R

m qæ ö
ç ÷è øp

2. B due to straight wire portion = ( )0I ˆ2 j
4 R

m
´ -

p

B due to semicircle = ( )0I
k̂

4R

m
-

BNet = 
0

2

I 4
1

4R

m
+

p
 = 

20I
4

4 R

m
p +

p

3. B1 = B4 = 0

B2 =  B3 = 
m
p
0i

4 b
 sin 45° Ä

& B5 = 0i 3

2a 4

m é ù Äê úë û
           

Bnet = B2 + B3 + B5

so BNet = 
0 0i 3 i

8a2 2 b

m m
+ Ä

p

4. The given shape is equivalent to the following
diagram
The field at O  due to straight part of conductor

is 0
1

µ I
B

2 r
=

p
¤. The field at O due to circular

coil is 0
2

µ I
B

2r
= Ä .       B2 > B1

i 

i 

2 

r O 

1 

i.e. B = B2 – B1 = 0µ I
( 1)

2 r
p -

p

5. 0µ I
B

2 r
=

p
 Þ 

1

2

2

1

r
r

B
B

=  Þ 4
1210

2

8

=
-

B

Þ TeslaB 9
2 1033.3 -´=

6. Two coils carrying current in opposite direction,

hence net magnetic field at centre will be

difference of the two fields.

i.e.

         ú
û

ù
ê
ë

é
-=

2

2

1

1

r
i

r
i

Bnet 2
m N0

0
0

4
5

4.0
3.0

2.0
2.0

2
10

m
m

=ú
û

ù
ê
ë

é -=

7. Magnetic field at the centre of a circuit loop

will be zero, if wire is uniform.

8. The magnetic field at ),0,( aaP  due to the loop

is equal to the vector sum of the magnetic fields

produced by loops ABCDA and AFEBA as

shown in the figure.

Magnetic field due to loop ABCDA will be along

î  and due to loop AFEBA, along k̂ . Magnitude

of magnetic field due to both the loops will be

equal.

Therefore, direction of resultant magnetic field

at P will be )̂(̂
2

1
ki + .

 C 
 

D 
 

A 
 

B 
 

P(a,0, a) 
 

E 
 

F 
 

k̂  

î  
ĵ  

SOLUTIONS
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Magnetic effect of current and Magnetism :  RACE # 02           SOLUTION

1. The respective figure is shown below Magnetic

field at P due to inner and outer conductors are

equal and opposite. Hence net magnetic field

at P will be zero.

i 
 i 

 

P 
 r 

 

2. The magnetic field in the solenoid along its axis

(i) At an internal point niom=

237 /101.2545000104 mWb-- ´=´´´= p

)/5000/50 Here( mturnscmturnsn ==

(ii) At one end

          
2

101.25
22

1 3
0

-´
===

ni
BB inend

m
23 /106.12 mWb-´=

3.
7

0 r rNi 4 10 400 2
B 1

2 r 0.4

-m m p´ ´ m ´ ´
= Þ =

p

r 400(appx.)Þ m ;

4. By using ÷
÷
ø

ö
ç
ç
è

æ

-
-

= 22

22
0

2 ab
ar

r
i

B
p
m

here ,
2

3R
r = ,Ra = Rb 2=

Þ   

2
2

0
2 2

3R
R

µ i 2B
3R (2R) R2
2

ì üæ ö -ï ïç ÷ï ïè ø= ´ í ý-æ ö ï ïpç ÷ ï ïè ø î þ

R
io

p
m

36
.5
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1.
q
m

rei
qB
mK

r µ= ..
2

Here kinetic energy K and B are same.
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2. B
r

1
µ  i.e. r

B
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r
B
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r
r
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2/1

1
2

1

2

2

1
= 2r

3. Time period of proton sec5
5
25 m==pT

By using

          qB
m

T
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= Þ
a
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m
m

T
T p

pp
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p
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m
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4
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Þ  .sec102 ma == pTT

4. qsinqvBF =  Þ qsinqv
F

B =

qv
F

B =min (when q =  90o)

3
512
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min 10
1010

10 -
-

-

=
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==\
qv
F

B  Tesla in

ẑ - direction.
5. Using eE = evB

156 1002.0105 -=´´==Þ VmvBE

6. 3
4

1
2

31
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1 =´
´
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q
q

vm
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r
r

qB
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7. qsinBilF =

N224 103
2
1

)1040(310500 --- ´=´´´´´=

8. For no force on wire C, force on wire C due to
wire D= force on wire C due to wire B

          ( ) l
x

l
x

´
-
´´

´=´
´´

´Þ
15

1052
4

5152
4

00

p
m

p
m

.9cmx =Þ

9. CEDCDCAD FFF ==

         \ Net force on frame CDF3=

)4()1()2()3(=   (F = ilB)
= 24 N

10. Magnetic force will be towards or away from
the centre depending upon the nature of charge
and direction of magnetic field [Ä B or e B]

Magnetic effect of current and Magnetism :  RACE # 03           SOLUTION

11. F µ v   & v µ accV

so = =1

2

F V 1
F 2V 2

 so F2 = 2 F1= 2F

12. T1 = 
T 1 2 m
4 4 qB

æ öp
= ç ÷

è ø

T1 = 
27

19 3

1.65 10

2 1.6 10 100 10

-

- -

p ´
´

´ ´ ´  = 1.62 × 10-7

13. Here ( )netF 0 qE q v B 0= Þ + ´ =
rr r rr

Þ E B v= ´
r r r

Therefore E B^
r r

 and E v^
r r

.

14. Energy in cyclotron E = 
2 2 2q B r

2m

so  E µ 
22

1 1 2

2 2 1

q E q m

2m E q m
æ ö æ öÞ = ç ÷ ç ÷è ø è ø

For proton & deutron q1 = q2 = e, m1 = 1 amu, m2=2

amu so 
1

2

E 2

E 1
=  Þ E1 =  2E2 = 80 MeV

15. For the charge particle not to hit the wall

d = R

Þ d = 
mv

qB Þ B = 
mv v

qqd d
m

=

so B = 
v

sd
16. From the diagram

y = 2R

y = 
0

2mv

qB

or y = 
0

0

2v

Ba



86 Your Target is to secure Good Rank in Pre-Medical 2021 HS

TARGET : PRE-MEDICAL 2021 PHYSICS
17. If d > R then the particle will deviate by 180°

After covering semicircle

18. given 
qB

v
m

<
l

mv

qB
< l so R < l

so  The  particle  will  not  enter  in  region  III

19. Tension generated in circular loop T = IBR

20. L
r

 = 2L

so F = iB L
r

    F = 2iBL

×
×
×
×

×
×
×
×

×
×
×
×

×
×

×x

y

xO
2L

21. For  wire  1  & 3

B is same & current is in opposite direction so
forces will cancel each other

3

24

1

F4 F2

xx=lix=0

y B
®

FNet = F2 – F4  & 1 3F F O+ =
rr r

FNet = i  B0 (1 + 
l

l
) l –  i  B0 (1+

0

l
)l

FNet = 2iB0l – iB0l

FNet = iB0l  in +x direction

23.

Bdue to loop
     on wire

I1 Fm

B1oop

25. Force will be into the plane &

 F = iB dò lÑ  = iB (2pa). Ä

N

B

BB

B
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Magnetic effect of current and Magnetism :  RACE # 04           SOLUTION

1. Field at a point x from the centre of a current

carrying loop on the axis is
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4. Suppose length of each wire is  l.
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5. The magnetic moment of current carrying loop

)( 2rniniAM p==

Hence the work done in rotating it through

180°

MBMBW 2)cos1( =-= q Brni )(2 2p=

J1.01.0)101614.3250(2 4 =´´´´´´= -

6. Sensitivity 
C

NAB
=
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8. qcosMBU -= ; where =q Angle between normal
to the plane of the coil and direction of
magnetic field.

9.

BzI

Bx

x

y 

Net torque on the loop must be Balance so

i  (pR2)  Bx = mg  R

Þ i = 
x

mg

RBp
10. Q = s (2pad)

I  =  Q.f  =  s (2p ad)f

B = 
( )0 0I 2 ad f

2a 2a

m m s p
=  = µ0 s p df

11.

d

2
S N

B1B2 P
1

S N

d

BP = B1 –  B2 = 3 3 3
KM KM KM2
d d d

- =

where 0K
4
m

=
p

  \ Bp = 0
3

M

4 d

m
p

12. Apply COME LAW,

DkE = – DU

kf –ki = – [Uf –Ui ]

kf –  0 =  Ui –  Uf

kf =  –  MB cos  90°  –  (–MB cos  0)  =MB

13. For dip angle tan q = 
v

H

B 1

B 1
=  so q = 45°

& angle of declination = 10°W of N

14. Geographic north will be 15° west of the needle
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15. given

H =  1600A m–1 ,  Bm = 
A

f

Þ Bm =  µ0(H+I)

Þ Bm = µ0H(1+c)

m

0

B
1

H
c = -

m   596»

17. 1 tan
tan

cos

q
q =

a

tanq = tanq1 cosa
      =  tan30°  cos30°

1 3
tan

23
q =

    
1 1

tan
2

- æ öq = ç ÷
è ø

18.

a

q2 = 45°

q = ?
q1 = 30°

90
–a

1
tan

tan
cos

q
q =

a
...(1)

2
tan tan

tan
cos(90 ) sin

q q
q = =

- a a ...(2)

from equation (1) & (2)

cot2q1 + cot2q2 = cot2q
Þ cot230 + cot245 = cot2q
Þ cotq =  2

Þ tanq = 
1

2
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