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PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

SOURCES OF MAGNETIC FIELD

lllustration

1. A point chanrge of magnitude ¢ = 4.5nC' is moving
with speed v = 3.6 x 10"ms ! parallel to the x-axis
along the line y = 3m. Find the magnetic field at the

origin produced by this charge when the charge is at


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_x7793MmNMD9b

the pointx = — 4m,y = 3m, as shown in Fig.
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o Watch Video Solution

2. A long straight wire carrying current ¢ = 104 lies

along y-axis. Find the magnetic field at P(3cm,


https://dl.doubtnut.com/l/_x7793MmNMD9b
https://dl.doubtnut.com/l/_7qhDMTA7c15m

2cm,4cm).

fs

o Watch Video Solution

3. Two long straight currents carrying wires having

currents | and 2I lie along y-and z-axis, respectively, as


https://dl.doubtnut.com/l/_7qhDMTA7c15m
https://dl.doubtnut.com/l/_BgGuXsxCsZY0

%
shown in Fig. Find B at a point P(x,0).

from oo

o Watch Video Solution

%
4.Find B at the origin due to the long wire carrying

current |I.


https://dl.doubtnut.com/l/_BgGuXsxCsZY0
https://dl.doubtnut.com/l/_VNZNfdLD9FvR

o Watch Video Solution

5. A current | flows in a circuit shaped like an isosceles
trapizium. The ratio of the bases is 2. The length of
the smaller base is |. Calculate the megnetic field

induction at point P located in the plane of the


https://dl.doubtnut.com/l/_VNZNfdLD9FvR
https://dl.doubtnut.com/l/_UTzIwMJkI3E1

trapizium, but at a distance a from the midpoint of

the smaller base,

o Watch Video Solution

6. Find the magnitude and direction of magnetic field

at point P due to the current carrying wire as shown


https://dl.doubtnut.com/l/_UTzIwMJkI3E1
https://dl.doubtnut.com/l/_ykkrCXfy6t4G

o Watch Video Solution

7. An infinite current carrying conductor is bent into
three segment (1), (2) and (3) as shown in Fig. If it

carries a current i, find the magnetic induction at the


https://dl.doubtnut.com/l/_ykkrCXfy6t4G
https://dl.doubtnut.com/l/_pesbZiQHNJP8

origin.

° Watch Video Solution

8. Find the field at the origin O due to the current

1 = 2A.


https://dl.doubtnut.com/l/_pesbZiQHNJP8
https://dl.doubtnut.com/l/_Y07MPd8VHIcO

!

o Watch Video Solution

9. A long straight wire, carrying | is bent at its mid-
point to form an angle of 45°). Induction of magnetic

field ( in tesla) at point P, distant R from point of


https://dl.doubtnut.com/l/_Y07MPd8VHIcO
https://dl.doubtnut.com/l/_gKuio7B6rbpr

bending is equal to

o Watch Video Solution

10. Two straight infinitely long and thin parallel wires
are spaced 0.Im apart and carry a current of 10A each.
Find the magnetic field at a point distance 0.Im from
both wires in the two cases when the currents are in

the (a) same and (b) opposite directions.

o Watch Video Solution



https://dl.doubtnut.com/l/_gKuio7B6rbpr
https://dl.doubtnut.com/l/_6h2aL8jR25JO

11. In Fig. Two long wires W; and W,, each carrying
current |, are placed parallel to each other and
parallel to z-axis. The direction of current in Wjis

%
outward and in W it is inward. Find B at p and Q.
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° Watch Video Solution

12. A square loop of side 6cm carries a current of 30A.

Calculate the magnitude of magnetic field B at a


https://dl.doubtnut.com/l/_E5yQFu4UFYoh
https://dl.doubtnut.com/l/_HuoSTZa04uIR

point P lying on the axis of the loop and a distance

/7 cm from centre of the loop.

o Watch Video Solution

13. Calculate the magnetic field at point O for the
current-carrying wire segment shown in Fig. The wire
consists of two straight portions and a circular arc of

radius a, which subtends an angle 6.

° Watch Video Solution

14. Shown in Fig. is a conductor carrying current I.

Find the magnetic field intensity at point O.


https://dl.doubtnut.com/l/_HuoSTZa04uIR
https://dl.doubtnut.com/l/_wtnpi5wuFuQi
https://dl.doubtnut.com/l/_H5qCIUKi3HDO

° Watch Video Solution

15. A battery is connected between two points A and B
on the circumference of a uniform conducting ring of
radius r and resistance R. One of the arc AB of the
ring subtends an angle 6 at the centre. The value of
the magnetic field produced at the centre due to the

current in the ring is

° Watch Video Solution

16. What is the magnitude of magnetic field at the

centre O of loop of radius 1/2m made of uniform wire


https://dl.doubtnut.com/l/_H5qCIUKi3HDO
https://dl.doubtnut.com/l/_mJufbv33iRJt
https://dl.doubtnut.com/l/_t6PVxAQLcthb

when a current of lamp entres in the loop and taken

out of it by two long wires as shown in the Fig.

o Watch Video Solution

17. A thin insulated wire forms a plane spiral of
N = 100 turns carrying a current ¢ = 8mA. The inner

and outer radii are equal to a = 5ecm and b = 10cm.


https://dl.doubtnut.com/l/_t6PVxAQLcthb
https://dl.doubtnut.com/l/_dAX3kZkd4xSF

Find the magnetic induction at the centre of the

spiral

o Watch Video Solution

18. A solenoid 60 cm long and of radius 4 cm has 3

layer of windings 300 turns each. A 2.3 cm long wire of


https://dl.doubtnut.com/l/_dAX3kZkd4xSF
https://dl.doubtnut.com/l/_k6eCBiTPLmdc

mass 2.5g lies inside the solenoide near its centre
normal to its axis, both the wire and the axis of the
solenoid are in the horizontal plane. The wire is
connected through two leads parallel to the axis of
the solenoid to an external battery which supplies a
current of 6A in the wire. What value of current (with
appropriate sense of circulation) in the windings of

the solenoid can support the weight of the wire?

o Watch Video Solution

19. A solenoid of length 0.6 m has a radius of 2 cm and

is made up of 600 turns If it carries a current of 4 A,


https://dl.doubtnut.com/l/_k6eCBiTPLmdc
https://dl.doubtnut.com/l/_RGe50JEuW8z8

then the magnitude of the magnetic field inside the

solenoid is

o Watch Video Solution

20. Two long parallel wires carry currents of equal
magnitude but in opposite directions. These wires are
suspended from rod PQ by four chords of same
length L as shown in Fig The mass per unit length of

the wires is A. Determine the value of § assuming it to


https://dl.doubtnut.com/l/_RGe50JEuW8z8
https://dl.doubtnut.com/l/_aJ9ExqVoEyea

be small.

° Watch Video Solution

21. Two parallel horizontal conductors are suspended
by two light vertical threads each 75 cm long. Each
conductor has a mass of 40gm ~ 1, and when there is

no current they are 0.5 cm apart. Equal current in the


https://dl.doubtnut.com/l/_aJ9ExqVoEyea
https://dl.doubtnut.com/l/_4Vaa545EC3Vh

two wires result in a separation of 1.5 cm. Find the

values and directions of currents. Take g = 9.8ms 2.

° Watch Video Solution

22. Two infinetely long, parallel wires are lying on the
ground at distance a = 1lem apart as shown in Fig. A
third wire, of length L=10m and mass 400g, carries a
current of I; = 100A and is levitated above the first
two wires, at a horizontal position midway between
them. The infinitely long wires carry equal currents I;
in the same directions, but in the direction opposite
that in the leviated wire. What current must the

infinately long wires carry so that the three wires


https://dl.doubtnut.com/l/_4Vaa545EC3Vh
https://dl.doubtnut.com/l/_5Ves50IJ9buL

form an equilateral triangle?

o Watch Video Solution



https://dl.doubtnut.com/l/_5Ves50IJ9buL

23. Wire 1 in Fig. is oriented along the y-axis and
carries a steady current I;. A rectangular loop located
to right of the wire and in the x-y plane carries a
current I,. Find the magnetic force exerted by wire (1)
on the top of wire (2) of length b in the loop, labeled

"wire (2)" in the figure.
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https://dl.doubtnut.com/l/_3uNojA0RlRJK

l ) Watch Video Solution J

24. Figure shows three current carrying conductors

and three imaginary loops. Calculate the current

enclosed by each of the loops.

————

T -

o Watch Video Solution



https://dl.doubtnut.com/l/_3uNojA0RlRJK
https://dl.doubtnut.com/l/_pyq9ojoBVlNj

25. Figure shows two current carrying wires piercing
the plane of an imaginary loop. One of the wires is
normal to the plane of the loop while the other is at

an angle. Calculate the net current enclosed.

o Watch Video Solution



https://dl.doubtnut.com/l/_wfe8n6Gi1G8W

26. Let Bp and Bg be the magnetic field produced
by wire P and Q which are placed symmetrically in a
rectangular loop ABCD. Current in wire P is directed |

inward and in Q is 2l outward.
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Then find I.

o Watch Video Solution



https://dl.doubtnut.com/l/_lmGJnY6PDWuH

27. Consider a co axial cable which consists of an inner
wilre of radius a surrounded by an outer shell of inner
and outer radii b and c respectively. The inner wire
caries a current I and outer shell carries an equal and
opposite current. The magnetic field at a distance x

from the axis whereb < < cis

O Watch Video Solution

Solved Example


https://dl.doubtnut.com/l/_lmGJnY6PDWuH
https://dl.doubtnut.com/l/_27zvaJXWTbcb

1. Two long straight parallel wieres are 2m apart,
perpendicular to the plane of the paper. The wire A
carries a current of 9.6A, directed into the plane of
the paper. The wire B carries a current such that the
magnetic field of induction at the point P, at a
distance of 1—(1) m from the wire B, is zero. find

a. the magnitude and directiion of the current in B.

b. the magnitude of the magnetic field of induction of

the pont S.


https://dl.doubtnut.com/l/_kLCRWnGYFPBH

c. the force per unit length on the wire B.

o Watch Video Solution



https://dl.doubtnut.com/l/_kLCRWnGYFPBH

2. Two long parallel wires carrying current 2.5 A and |
in the same direction (directed into plane of the
paper O are held ar P and Q respectivelysuch that
they are perpendicular to the plane of paper .The
points O and Q are located at distance of 5 m and 2 m
respectivelyfrom a collinear point R

(i0 An electron moving with a velocity of 4 x 10°m/s
along positive x-direction experiences a force of
magnitude 3.2 x 10°%° n at the point RFind the
value of i

(i) Find all positions at which a third long parallel

wire carrying a current of magnitude 2.5 A may be


https://dl.doubtnut.com/l/_t3Vjgl3UYkZl

placed, so that magnetic field at R is zero

P Q R
@ D------ .--
ij=2.5A iy= i
— 21—
< 5m >

° Watch Video Solution

3. A wire loop carrying a current I is placed in the zy-

plane as shown in figure


https://dl.doubtnut.com/l/_t3Vjgl3UYkZl
https://dl.doubtnut.com/l/_5gFYsWtmYx4w

a. If a particle chsarge +Q and mass m is placed at in
centre P and given a velocity v along NP (see figure),
find its instaneous acceleration.

If an external uniform magnetic induction field
B =Bi is applied, find the force and the torque

acting on the loop due to this field.

° Watch Video Solution



https://dl.doubtnut.com/l/_5gFYsWtmYx4w

4. A straight segment OC (of lengh L) of a circuit
carrying a current | is placed along the x-axis. Two
infinitely long straight wire A and B each extending
from z= — o0 — 4 o0 are fixed at y= —a and
y = -+ a respectively as show in the figure. If the
wires A and B each carry a current | into the plane of
the paper, obtain the expression for the force acting

on the segment OC. What will be the force on OC if


https://dl.doubtnut.com/l/_qJfrDzxAHdLF

the current in the wire B is reversed?

y
.
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° Watch Video Solution

5. A long horizontal wire AB,which is free to move in
a vertical plane and carries a steady current of 204, is
in equilibrium at a height of 0.01m over another

paralllel long wire CD which is fixed in a horizontal


https://dl.doubtnut.com/l/_qJfrDzxAHdLF
https://dl.doubtnut.com/l/_xKH0dts5hjka

plane and carries a steady current of 304, as shown in
figure. Show that when AB is slightly
depressed it executes simple harmonic motion. Find

the period of oscillations.

A——t B
C > D

° Watch Video Solution

6. Three infinitely long thin wires, each carrying
current i in the same dieretion, are the xy plane of a
gravity free space. The central wire is along the y-axis
while the other two are along x = +d

| find the locus of the points for which the magnetic


https://dl.doubtnut.com/l/_xKH0dts5hjka
https://dl.doubtnut.com/l/_ypSahnCJ41I5

field B is zero.

il If the central wire is displaced along the z-direction
by a small amount and released, show that it will
execute simple harmonic motion. If the linear mass
density of the wires is A, find the frequency of

oscillation.

o Watch Video Solution

7. A pair of stationary and infintely long bent wires are
placed in the XY planes as shown in fig. The wires
carry currents of I = 10amperes each as shown . The
segments P and () are parallel to the Y — a&s such

that OS = OR = 0.02m. Find the magnitude and


https://dl.doubtnut.com/l/_ypSahnCJ41I5
https://dl.doubtnut.com/l/_T9oABIggKMNt

direction of the magnetic induction at the origin O.
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o Watch Video Solution

8. A current of 10A flows around a closed path in a
circuit which is in the horizontal plane as shown in
the figure. The circuit consists oi eight alternating
arcs of radii r{ = 0.08m and ry = 0.12m. Each

subtends the same angle at the centre.


https://dl.doubtnut.com/l/_T9oABIggKMNt
https://dl.doubtnut.com/l/_cNPAQXZD5nlt

a. Find the magnetic field produced by this circuit at
the centre.

b. An infinitely long straight wire carrying as current
of 104 is passing through the centre of the above
circuit vertically with the direction of the current
being into the pane of the circuit. what is the force

acting on the wire at the centre due to the current in


https://dl.doubtnut.com/l/_cNPAQXZD5nlt

the circuit? What is the force acting on the arc AC
and the straight segment CD due to the current at

the centre?

o Watch Video Solution

9. A circular loop of radius R is bent along a diameter
and given a shapes as shown in the figure. One of the
semicircles (K NM) lies in the z — z plane with their
centres and the other one (KLM) in the y — z plane
with their centres at the origin. current I is flowing
through each of the semi circles as shown in figure.

(a) A particle of charge q is released at the origin with

. 7 - .
a velocity v = — vyt. Find the instantaneous force


https://dl.doubtnut.com/l/_cNPAQXZD5nlt
https://dl.doubtnut.com/l/_oBZ1P4Qqljcd

%
F' on the particle . Assume that space is gravity free.

(b) If an external uniform magnetic field B(ﬁ is
— —

applied , determine the force F'; and F' 5 on the

semicircles KLM and KNM due to the field and

%
the net force F' on the loop.

° Watch Video Solution



https://dl.doubtnut.com/l/_oBZ1P4Qqljcd

10. Centers of two similar coils P and Q having same
number of turns are located at the coordinates (0.4,0)
and (0,03) such that the plane of coils are
perpendicular to X-and Y-axis respectively. The areas
of cross section of coils P and Q are in the ration 4: 3
Coil P has 16 A current in clockwise direction and coll
Q has 9,/3A current in anticlockwise direction as
seen from the origin. A small compass needle is
placed at the origin. Find the deflection in the needle,
assuming the earth's magnetic field negligible and
the radii of the coils very small compared to their

distances from the origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_fgSWNIe0OqVp

1. A coil of radius R carries current ;. Another
concentric coil of radius 7(r < < R) carries current
19. Planes of two coils are mutually perpendicular and
both the coil are free to rotate about common
diametre. Find maximum kinetic energy of smaller coil
when both the coils are released, masses of coils are

M and m, respectively.

° Watch Video Solution

12. A current | flows along a round loop. Find the

%
integral /3 dr along the axis of the loop within the


https://dl.doubtnut.com/l/_xuOGy6nNqhf7
https://dl.doubtnut.com/l/_5R6PIsyqcjEU

range from ( — oo) to ( + 00). Explain the result

obtained.

o Watch Video Solution

13.Inside a long straight uniform wire of round cross-
section there is a long round cylindrical cavity whose
axis is parallel to the axis of the wire and displaced
from latter by a distance d. If a direct current of
L7 : :
density j flows along the wire, then magnetic field

inside the cavity will be

o Watch Video Solution



https://dl.doubtnut.com/l/_5R6PIsyqcjEU
https://dl.doubtnut.com/l/_JZ3dtdkPRda2

14. A long cylinder of uniform cross section and radius
R is carrying a current i along its length and current
density is uniform cross section and radius r in the
cylinder parallel to its length. The axis of the
cylinderical cavity is separated by a distance d from
the axis of the cylinder. Find the magnetic field at the

axis of cylinder.

° Watch Video Solution

15. A non-conducting thin disc of radius R charged
uniformly over one side with surface density s rotates

about its axis with an angular velocity w. Find


https://dl.doubtnut.com/l/_TlHK5i4fJoUn
https://dl.doubtnut.com/l/_F02F3sff6758

(a) the magnetic induction at the centre of the disc,

(b) the magnetic moment of the disc.

o Watch Video Solution

16. A sphere of radius R, uniformly charged with the
surface charge density o rotates around the axis
passing through its centre at an angular velocity. (a)
Find the magnetic induction at the centre of the

rotating sphere. (b) Also, find its magnetic moment.

o Watch Video Solution



https://dl.doubtnut.com/l/_F02F3sff6758
https://dl.doubtnut.com/l/_ukgjRGuHp3WY

17. A long straight wire is coplanar with a current
carrying circular loop of radius R as shown in Fig.
Current flowing through wire and the loop is I and |,
respectively. If distance between centre of loop and
wire is 7 = 2R, calculate force of attraction between

the wire and the loop.



https://dl.doubtnut.com/l/_DUTovD6T1dFw

l o Watch Video Solution

18. A square frame carrying a current I = 0.904 is
located in the same plane as a long straight wire
carrying a current I, = 5A, The frame side has a
length a = 8cm. The axis of the frame passing
through the mid-point of the opposite sides is
parrallel to the wire and is separated form it by a
distance h = 15 times greater tahn the side of the
frame.

Find:

(a) ampere force acting on the frame.

(b) The machanical work to be performed in order to

turn the frmae through 180° about its axis, with the


https://dl.doubtnut.com/l/_DUTovD6T1dFw
https://dl.doubtnut.com/l/_pJbEIjpyUfbw

current maintained constant.
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o Watch Video Solution

19. A long straight wire carries a current i. A particle
having a positive charge q and mass m, kept at
distance x from the wire is projected towards it with
speed v. Find the closest distance of approach of

charged particle to the wire.


https://dl.doubtnut.com/l/_pJbEIjpyUfbw
https://dl.doubtnut.com/l/_MlGsjUEofvMd

Xg

i

o Watch Video Solution

20. From the surface of a round wire of radius a
carrying a direct current i, a positive charge q escapes
with a velocity vy perpendicular to the surface. Find
what the maximum distance of the electron will be

from the axis of the wire before it turns back due to


https://dl.doubtnut.com/l/_MlGsjUEofvMd
https://dl.doubtnut.com/l/_QRY9Wx6V9VMH

the action of the magnetic field generated by the

current.

o Watch Video Solution

Concept Exercise 2.1

1. (a). Find the magnetic field B at point O (centre) of

(i). ABCD, which is a square of side I.

(ii). ABC, which is an equilateral triangle of side I.

—

C
~

N
T R
' 4



https://dl.doubtnut.com/l/_QRY9Wx6V9VMH
https://dl.doubtnut.com/l/_RMeVUrDkbLe0

¢
U

¢S

(b) Twelve uniform wires of equal length | and each of
resistance r are connected to form a skelton cube. A
battary of emf E is connected between two diagonally
opposite corners of the cube. The magnetic induction
at the centreof the cube is ...

(c) An infinately long straight wire is placed at the

origin along the z-axis. The current | flows along the


https://dl.doubtnut.com/l/_RMeVUrDkbLe0

positive z-axis. Find the unit vecotrs showing the
direction of magnetic field at the four points:

P(a, 0), Q(0,b), R(a, 0) and 5(0, —b)

L.

L

o Watch Video Solution

2. Calculate the magnetic field at point O in each of

the following cases:



https://dl.doubtnut.com/l/_RMeVUrDkbLe0
https://dl.doubtnut.com/l/_b1qe0rhe2U74



https://dl.doubtnut.com/l/_b1qe0rhe2U74

° Watch Video Solution



https://dl.doubtnut.com/l/_b1qe0rhe2U74

3. Find resultant magnetic field at C in Fig

e

° Watch Video Solution

4.Figure shows a square loop made from a uniform

wire. Find the magnetic field at the centre of the


https://dl.doubtnut.com/l/_EGFDYhB6dpN1
https://dl.doubtnut.com/l/_rw5w0UxallmT

square

if a battery is connected between the points A and C.

2 —— 9/

o Watch Video Solution

5.In Fig. There are two parallel long wires (placed in

the plane of paper ) carrying currents 2l and |.


https://dl.doubtnut.com/l/_rw5w0UxallmT
https://dl.doubtnut.com/l/_vkLOEgRlLSm9

Consider point A,C and D on the line perpendicular to

both the wires and also in the plane of the paper. The
. . . %

distances are mentioned. Find (a) B at A,C and D (b)

%
position of points on line ACD where B O is.

o View Text Solution

6. In Fig. a larger metal sheet of width w carries a
current l(uniformly distributed in its width w). Find
the magnetic field at point P which lies on the plane

of the sheet.

L.

e

L.

L

o Watch Video Solution



https://dl.doubtnut.com/l/_vkLOEgRlLSm9
https://dl.doubtnut.com/l/_uC9raeVxClNU

7.Find magnetic field at point P shown in Fig. point P

is on the bisector of angle between the wires.

o Watch Video Solution

8. Find magnetic field at C by the system of current

carrying wire.


https://dl.doubtnut.com/l/_uC9raeVxClNU
https://dl.doubtnut.com/l/_7jBH4MDUL7uu
https://dl.doubtnut.com/l/_1b4N3r4WPHph



https://dl.doubtnut.com/l/_1b4N3r4WPHph

...........
v

o Watch Video Solution



https://dl.doubtnut.com/l/_1b4N3r4WPHph

9. A conducting ring of radius r having charge q is
rotating with angular velocity w about its axes. Find

the magnetic field at the centre of the ring.

° Watch Video Solution



https://dl.doubtnut.com/l/_02AqFdCh4h5y

10. Suppose that the current density in a wire of
radius a varius with r according to Kr? where K is a
constant and r is the distance from the axis of the
wire. Find the magnetic field at a point at distance r

form the axis when (a) r < aand (b) r > a.

o Watch Video Solution



https://dl.doubtnut.com/l/_rzHEwHgFYaZG

11. In Fig. Find the magnetic field at common centre.

(3a/2, 0)

vosdorveodfirasiriiaProvarranairne

o Watch Video Solution

12. The segment of wire shown in figure carries a
current of 7 = 5.04 where the radius of the circular

arc is R = 3.0cm. Determine the magnitude and


https://dl.doubtnut.com/l/_HA8sRRnhdRMb
https://dl.doubtnut.com/l/_IzNje8xp9P0c

direction of the magnetic field at the origin.

O

o Watch Video Solution

13. A long, straight wire, carrying a current 200A, runs
through a cubical wooden box, entering and leaving

through holes in the centre of opposite faces (as


https://dl.doubtnut.com/l/_IzNje8xp9P0c
https://dl.doubtnut.com/l/_fg4LMuHLRFV8

shown in Fig). The length of each side of the box is 20
cm. Consider an element dl, 0.100cm long of the wire
at the centre of the box. Compute the magnitude dB
of the magnetic field produced by this element at the
point a, b,c,d and e as shown fig. Points a,c, and dare
at the centres of the faces of the cube, point b is at
the midpoint of one edge, and point e is at a corner.
Copy the figure and show the direction and relative

magnitudes of field vectors.

200 A



https://dl.doubtnut.com/l/_fg4LMuHLRFV8

[ W Watch Video Solution ]

14. The wire shown in Fig. carries current | in the
direction shown. The wire consists of a very long,
straight section, a quarter- circle with radius R, and
another long, straight section. What are magnitude

and direction of net magnetic field at the center of


https://dl.doubtnut.com/l/_fg4LMuHLRFV8
https://dl.doubtnut.com/l/_6lcBpezO329y

curvature of quarter-circle section (point P)?

Y

° Watch Video Solution

15. A circular loop of radius R carries current I, in a

clockwise direction as shown in figure. The centre of


https://dl.doubtnut.com/l/_6lcBpezO329y
https://dl.doubtnut.com/l/_wrCvkYSLyKgx

the loop is a distance D above a long, straight wire.
What are the magnitude and direction of the current
I; in the wire if the magnetic field at the centre of

loop is zero?

o Watch Video Solution

16. For the arrangement shown in Fig. determine the

magnetic field at centre O.


https://dl.doubtnut.com/l/_wrCvkYSLyKgx
https://dl.doubtnut.com/l/_8pDtZrnEscC7

Ya

Coil 1

o Watch Video Solution

17. Four long, parallel conductors carry equal currents
of 5.0. The direction of the currents is into the pge at
points. A and B and out of the page at C and D.

Calculate the magnitude and directionof the mgnetic


https://dl.doubtnut.com/l/_8pDtZrnEscC7
https://dl.doubtnut.com/l/_yWtBJAKF8SSj

field at point P, located at the centre of the square.

LY
"“,CS""
N

3

B®----:----- ®D

° Watch Video Solution

18. A long vertical wire carrying a current of 10A in the
upward direction is placed in a region where a

horizontal magnetic field of magnitude2.0 x 1072 T


https://dl.doubtnut.com/l/_yWtBJAKF8SSj
https://dl.doubtnut.com/l/_CTB5nKT5dKGD

exists from south to north. Find the point where the

resultant magnetic field is zero.

o Watch Video Solution

19. Figure shows a long wire bent at the middle to
form a right angle. Show that the magnitudes of the

magnetic fields at the points P,Q, R and S are equal


https://dl.doubtnut.com/l/_CTB5nKT5dKGD
https://dl.doubtnut.com/l/_EAAXl6dQ3qgD

and find this magnitude.’

R
-7 TN
/ ™
/ \\
i |
—— +Q
S\ T\\\d |
\\ N,/
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° Watch Video Solution

20. In Fig. two long parallel wires (seen end-on) that
are a distance R apart carry equal currents i in the

same sense. Find the magnitude of the magnetic field


https://dl.doubtnut.com/l/_EAAXl6dQ3qgD
https://dl.doubtnut.com/l/_dmEgguy6HQAh

at point P, which lies quidistant from the two wires at

an angle 6 from the plane of the wires.

P

° Watch Video Solution

21. Figure shows a square loop of edge a made of a

uniform wire. A current ¢ enters the loop at the point


https://dl.doubtnut.com/l/_dmEgguy6HQAh
https://dl.doubtnut.com/l/_hyQcCAmVEq9F

A and leaves it at the point C. Find the magnetic field
at the point P which is on the perpendicular bisector

of AB at a distance a/4 from it."

D C i
— e .
P
al4
- k
i A B

o Watch Video Solution

22. Let two long parallel wires, a distance d apart,
carry equal currents | in the same direction. One wires

at © = 0, the other at x = d (as shown in Fig)


https://dl.doubtnut.com/l/_hyQcCAmVEq9F
https://dl.doubtnut.com/l/_CCz8VCy3bR5Q

Determine magnetic field at any point x-axis between

the wires as a function of x.

B4

_’
5—=
I

'~.®A

° Watch Video Solution

23. A long, circular pipe, with an outside radius R,
carries a (uniformly distributed) current iy (into the

paper as shown in Fig.) A wire runs parallel to the


https://dl.doubtnut.com/l/_CCz8VCy3bR5Q
https://dl.doubtnut.com/l/_edAqOJCL1PuY

pipe at a distance 3R from centre to centre. Calculate
the magnitude and direction of the current in the
wire that would cause the resultant magnetic field at
point P to have the same magnitude, but the opposite

direction, as the resultant field at the centre of the

pipe.

o Watch Video Solution



https://dl.doubtnut.com/l/_edAqOJCL1PuY

24. Shown in Fig. is an end-on view of three long,
straight, parallel conductors spaced equal distances a
apart. The outer conductors carry current | out of the
page, the middle conductor carries current | into the

page. Where in the plane of the page is the magnetic

field zero?
I I /
O, & O
e l———>]

o Watch Video Solution



https://dl.doubtnut.com/l/_EErSWUfPNHiT

25.In Fig, find the magnetic field at point P.

\4//1

o Watch Video Solution

26. Current | flows through a long conducting wire
bent at right angle as shown in Fig. Find the magnetic

field at point P on the right angle bisector of the


https://dl.doubtnut.com/l/_Kny04vfjRmTw
https://dl.doubtnut.com/l/_WCc9OYu0OnZ7

angle XOY at distance r form O.

LA —x

o Watch Video Solution

27. A wire is bent into the shape shown in fig and the
magnetic field is measured at P; when the current in
the wire is I. The same wire is then formed into the
shape shown in the Fig and the magnetic field is

measured at point P> when the current is again I. If


https://dl.doubtnut.com/l/_WCc9OYu0OnZ7
https://dl.doubtnut.com/l/_eLYw92yIefgu

the total length of wire is the same in each case, what

is the ratio of By / By ?

!

! oo

u _ﬂ
g SRS PR W

! ! / 1 1P !
_____ P R
> P, 1 :
(2@) )]
e

o Watch Video Solution

28. Charge is sprayed onto a large non-conducting
belt above the left-hand roller in Fig. The belt carries
the charge, with a uniform surface charge density s,
as it moves with a speed v between the rollers as

shown in the figure. The charge is removed by a wiper


https://dl.doubtnut.com/l/_eLYw92yIefgu
https://dl.doubtnut.com/l/_bO0DNloCt2mi

at the right-hand roller. Consider a point just above
the surface on the moving belt. Find an expression for

the magnitude of magnetic field at this point.

 —pV

o Watch Video Solution

29. An infinitely long, noc-conducting cylidner of

radius R lies along the z-axis. Five long, conducting


https://dl.doubtnut.com/l/_bO0DNloCt2mi
https://dl.doubtnut.com/l/_pRtcKQcgscw9

wires are parallel to the cylinder and spaced equally
on the upperhalf of its surface. Each wire carries a
current | in the opposite z-direction. Find the
magnetic field on the z-axis. opposite z-direction. Find

the magnetic field on the z-axis.

o Watch Video Solution

30. In Fig, find the magnetic field at point P. The loop

is lying in x-y plane.


https://dl.doubtnut.com/l/_pRtcKQcgscw9
https://dl.doubtnut.com/l/_tUcgNNRaItnM

° Watch Video Solution

31. Two long, straight wires, one above the other, are
separated by a distance 2a and are parallel to the x-
axis. Let the y-axis be in the plane of the wires in the

direction form the lower wire to the upper wire. Each


https://dl.doubtnut.com/l/_tUcgNNRaItnM
https://dl.doubtnut.com/l/_hFhyAcIYbq43

wire carries current | in the +x-direction. What are the
magnitude and direction of the net magnetic field of
the two wires at a point in the plane of wires:

(@) midway between them?

(b) at a distance a above the upper wire?

(c) at a distance a below the lower wire?

o Watch Video Solution

32. A long straight wire along the Z-axis carries a
current | in the negative z-direction. The magnetic
vector field B at a point having coodinates (x, y) in the

z=0planeis

o Watch Video Solution



https://dl.doubtnut.com/l/_hFhyAcIYbq43
https://dl.doubtnut.com/l/_NAdT8h2uJvnE

33. Calculate the magnitude of the magnetic field at

point P as shown in Fig, in terms of R, I; and I,.

L.

L

o Watch Video Solution

34. Two semicircles shown in Fig. have radii a and b.
Calculate the net magnetic field (magnitude and

direction) that the current in the wires produces at


https://dl.doubtnut.com/l/_NAdT8h2uJvnE
https://dl.doubtnut.com/l/_Nj1CL2FVDMgH
https://dl.doubtnut.com/l/_O3O5kEo3opfg

° Watch Video Solution

35. A +6uC point charge is moving at a constant
velocity of 8 x 10%ns~! in the +y direction, relative
to a reference frame. At the instant when the point

charge is at the origin of this reference frame, what is


https://dl.doubtnut.com/l/_O3O5kEo3opfg
https://dl.doubtnut.com/l/_OTratZ9vjXWo

the magnetic field vector it produces at the following
points?
(a) z = 0.500m,y =0,z =0, and (b)

x=0,y= —0.500m, z=0.

o Watch Video Solution

Concept Exercise 2.2

1. A rigid square loop of side 'a' and carrying current
I, is lying on a horizontal surface near a long current

I carrying wire in the same plane as shown in figure.


https://dl.doubtnut.com/l/_OTratZ9vjXWo
https://dl.doubtnut.com/l/_JQwiRGYqR1Tn

The net force on the loop to the wire will be :

M IE

|
1 E R

~ ¥
<3 >

° Watch Video Solution

2. A long straight conductor carrying current Ij is
placed in the plane of a ribbon carrying current I
parallel to the previous one. The width of the ribbon
is b and the straight conductor is at a distance a from

the near endge. Find the force of attraction between


https://dl.doubtnut.com/l/_JQwiRGYqR1Tn
https://dl.doubtnut.com/l/_Z4WIH7g3aedY

the two.

i
I

o Watch Video Solution

3. A charge Q is uniformly distributed over a ring
which is rotating with constant angular velocity w

about an axis passing through its centre and


https://dl.doubtnut.com/l/_Z4WIH7g3aedY
https://dl.doubtnut.com/l/_en07TYgv50yq

perpendicular to the plane. A wire which carries a
current | is lying perpendicular to the plane of the
irng along its axis having one end at its centre. Find

resultant magnetic force on the wire by the ring.

° Watch Video Solution

4.Two long, parallel wires are separated by a distance
of 0.400m (as shown in Fig.) The current I; and D>

have the direction shown.


https://dl.doubtnut.com/l/_en07TYgv50yq
https://dl.doubtnut.com/l/_KnXrIfG1zZj5

I, =5.00A

0-4‘10 m I,=2.00 A

(a) Calculate the magnitude of the force exerted by
each wire on a 1.20m length of the other. Is the force
attractive or repulsive ?

(b) Each current is doubled, so that I; becomes 10.0A
and I, becomes 4.00A. Now, what is the magnitude of
the force that each wire exerts on a 1.20m length of

the other?

o Watch Video Solution



https://dl.doubtnut.com/l/_KnXrIfG1zZj5

5. Two circular loops are parallel, coaxial, and almost
in contact ,.00mm apart. Each loop is 10.0 cm in
radius. The loop carries a counterclockwise current of
140A.

(@) Calculate the magnetic force exerted by the
bottom loop on the top loop. The upper loop has a
mass of 0.0210kg.

(b)Calculate its acceleration, assuming that the only
forces acting on it are the force in part and the

gravitational force.

140 A
‘____._._



https://dl.doubtnut.com/l/_B9hux1m7Jga7

| ¥ Vvvalch vVideo oolution ]

6. Two long, parallel conductors carry currents in the
same direction as shown in Fig. Conductor A carries a
current of 150A and is held firmly in position.
Condcutor B carries current Ig and is allowed to slide
freely up and down (parallel to A) between a set of
non-coducting guides. If the mass per unit length of
conductor B is ().001gcm_1 , what value of current Iy
will result in equilibrium when the distance between

the two conductors in 2.50cm?


https://dl.doubtnut.com/l/_B9hux1m7Jga7
https://dl.doubtnut.com/l/_yYeTuT7t39fe

° Watch Video Solution

7. An infinitely long straight wire carrying a current [

Is partially surrounded by a loop as shown in Fig. The


https://dl.doubtnut.com/l/_yYeTuT7t39fe
https://dl.doubtnut.com/l/_uKb0QeeUKgmI

loop has a length L, radius R, and carries a current I

The axis of the loop coincides with the wire. Calculate


https://dl.doubtnut.com/l/_uKb0QeeUKgmI

the force exerted on the loop.



https://dl.doubtnut.com/l/_uKb0QeeUKgmI

l o Watch Video Solution J

_>
8. Find the values of ﬁ dl for the loops
_>
Ly, Ly and L3 in Fig. (The sense of dl is mentioned

in the figure)

o Watch Video Solution



https://dl.doubtnut.com/l/_uKb0QeeUKgmI
https://dl.doubtnut.com/l/_WGsWaGw0uRSZ

9. A closed cure encircles several conductors. The line
integral /B. dl  around this  curve is
3.83x 107 "T —m

a. What is the net current in the conductors?

b. If you were to integrate aroundthe curve in the
opposite direction, what would be the value of the

line integral?

° Watch Video Solution

10. Long, straight conductors with square cross
sections and each carrying current | are laid side-by-

side to form an infinite current sheet as shown in Fig.


https://dl.doubtnut.com/l/_YbRrLqRgrGgk
https://dl.doubtnut.com/l/_ROuwRItLRBIs

The conductor lies in the x-y plane, are parallel to the
y-axis and carry current in the +y direction. There are
n conductors per unit length measured along x-axis.
o

what are the magnitude and direction of the

magnetic field for distance a below the current sheet?

o Watch Video Solution

Exercise (subjective )

1. Two protons move parallel to each other with an

equal velocity v = 300kms ~'. Find the ratio of forces

of magnetic and electric interaction of the protons.



https://dl.doubtnut.com/l/_ROuwRItLRBIs
https://dl.doubtnut.com/l/_svGwR5M4WpXu

° Watch Video Solution

2. Two coils each of 100 turns are held such that one
lies in vertical plane and the other in the horizontal
plane with their centres coinciding. The radius of the
vetical coil is 0.20m and that of the horizontal coil is
0.30m. How will you neutralize the magnetic field of
the earth at their common centre? What is the
current to be passed through each coil? Horizontal

component of earth's magnetic field

= 0.35 x 10~ *T and angle of dip =30°.

o Watch Video Solution



https://dl.doubtnut.com/l/_svGwR5M4WpXu
https://dl.doubtnut.com/l/_z9MDsNuLgFkp
https://dl.doubtnut.com/l/_FQjfz9rnlZVd

3. A small current carrying loop having current i is
placed in the plane of the paper as shown Another
semicircular loop having current 75 is placed
concentrically in the same plane as that of the small
loop, the radius of semicircular loop being
R(R > > a). Find the force applied (in newton)by

the smaller ring on the bigger ring.

4
<GivenR =1m,i =iy = —OA, a = O.1m)
140

io

o Watch Video Solution



https://dl.doubtnut.com/l/_FQjfz9rnlZVd

4. A long, horizontal wire AB rests on the surface of a
table and carries a current I. Horizontal wire CD is
vertically above wire AB, and is free to slide up and
down on the two vetical mental guides C and D (as
shown in Fig) Wire CD is connected through the
sliding contacts to another wire that also carries a
current |, opposite in direction to the current in wire
AB. The mass per unit length of the wire CD is \. To
what eugqilibrium heigth h will the wire CD rise,

assuming that magnetic force on it is wholly due to


https://dl.doubtnut.com/l/_FQjfz9rnlZVd
https://dl.doubtnut.com/l/_ZeaJVE97pVfU

the current in wire AB?

o Watch Video Solution

5. Two long conducting rods suspended by means of
two insulating threads as shown in Fig. are connected
at one end to a charged capacitor through a switch S,
which initially open. At the other end , they are
connected by a loose wire. The capacitor has charge Q
and mass per unit length of the rod is A. The effective

resistance of the circuit after closing the switch is R.


https://dl.doubtnut.com/l/_ZeaJVE97pVfU
https://dl.doubtnut.com/l/_UBERQuDcSRWH

Find the velocity of each rod when the capacitor is
discharged after closing the switch. (Assume that the
displacement of rods during the discharging time is

negligible.)

o Watch Video Solution



https://dl.doubtnut.com/l/_UBERQuDcSRWH

6. Calculate magnetic induction at point O if the wire
carrying

a current | has the shape shown in Fig.

(The radius of the curved part of the wire is equal to R

and linear parts of the wire are very long.)

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_yDiztuxZkuRa

7.Find the current density as a funciton of distance r
from the axis of a radially symmetrical parallel stream
of electrons if the magnetic induction inside the
streams varies as B = br®, where b and alpha’ are

positive constants.

o Watch Video Solution

8. A direct current | flows in a long straight conductor
whose cross section has the form of a thin halr-ring of
radius R. The same current flows in the opposite

direction along a thin conductor located on the axis


https://dl.doubtnut.com/l/_yDiztuxZkuRa
https://dl.doubtnut.com/l/_Kf0TolhfcMW1
https://dl.doubtnut.com/l/_TH1KzkOY8pK3

of the first conductor. Find the magnetic induction
froce between the given conductors reduced to a unit

of their length.

(8 a2
R B 3 T

[ o Watch Video Solution


https://dl.doubtnut.com/l/_TH1KzkOY8pK3

9. A conducting current-carrying plane is placed in an
external uniform magnetic field. As a result, the
magnetic induction becomes equal to B; on one side

of the plane and B, on the other side. Find the


https://dl.doubtnut.com/l/_TH1KzkOY8pK3
https://dl.doubtnut.com/l/_aPv2P66RDyz9

magnetic force acting per unit area of the plane.


https://dl.doubtnut.com/l/_aPv2P66RDyz9



https://dl.doubtnut.com/l/_aPv2P66RDyz9

° Watch Video Solution

10. A loop, carring a current i, lying in the plane of the
paper, is in the field of a long straight wire with
current ¢y (inward) as shown in Fig. Find the torque

acting on the loop.
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° Watch Video Solution



https://dl.doubtnut.com/l/_aPv2P66RDyz9
https://dl.doubtnut.com/l/_paEdtDFSodug

Exercise (single Correct )

1. A stream of electrons is projected horizontally to
the right. A straight conductor carrying a current is
supported parallel to the electron steam an above it.
If the current in the conductor is from left to right,

what will be the effect on the electron stream?

A. The electron stream will be pulled upward

B. The correct stream will be pulled downward

C. The electron stream will be retarded


https://dl.doubtnut.com/l/_paEdtDFSodug
https://dl.doubtnut.com/l/_RvZDmgeQMpXj

D. The electron stream will be speeded up toward

the right

Answer: B

o Watch Video Solution

2. A charge q coulomb moves in a circle at n
revolution per second and the radius of the circle is r

metre. Then magnetic feild at the centre of the circle

IS

21
AL 10-TNA tm !
nr

2T
B.Tq x 107"NA"'m™!


https://dl.doubtnut.com/l/_RvZDmgeQMpXj
https://dl.doubtnut.com/l/_hHy7wyIK1Amn

2Tn
.M 10 TNA !

21
D. - 10 TNA lm !

Answer: C

o Watch Video Solution

3. An electron is ejected from the surface of a long,
thick straight conductor carrying a current, initially in
a direction perpendicular to the conductor. The

electron will

A. ultimately return to the conductor

B. move in a circular path around the conductor


https://dl.doubtnut.com/l/_hHy7wyIK1Amn
https://dl.doubtnut.com/l/_SkmSMbzU5cmz

C. gradually move away from the conductor along

a spiral

D. move in a helical path, with the conductor as

the axis

Answer: A

° Watch Video Solution

4. Two very thin metallic wires placed along X- and Y-
axes carry equal currents as shown in Fig. AB and CD

are lines at 45° with the axes. The magnetic field will


https://dl.doubtnut.com/l/_SkmSMbzU5cmz
https://dl.doubtnut.com/l/_H5u0ivPnYFut

be zero on the line

A. AB

B.CD

C.segment OB only of line AB

D. segment OC only of line CD.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_H5u0ivPnYFut

5. A circular current carrying coil has a radius R.The
distance from the centre of the coil axis is the coil,
where the magnetic induction is 1/8th of its valus at

the centre of coil is

AR/\3
B./3R

C.2R\/3

D. (2v/3)R

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_H5u0ivPnYFut
https://dl.doubtnut.com/l/_jqlj2F32bNCk

6. A square conducting loop of side length L carries a

current L.The magnetic field at the centre of the loop

IS

A.independent of L

B. proportional L

C. inversely proportional to L

D. linearly proportional to L

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vqJGQC1eVCOV

7. A current of 1/(4m) ampere is flowing in a long
straight conductor. The line integral of magnetic
induction around a closed path enclosing the current
carrying conductor is

A 10" "Wbm !

B.4wr ~"Wbm !

C.16m2 x 10~ "Wbm !

D. zero.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cZrd20cjMzOz
https://dl.doubtnut.com/l/_t6bYOe3E6qa1

8. A circular loop is kept in that vertical plane which
contains the north- south direction. It carries a
current that is towards north at the topmost point.
Let A be a point on the axis of the circle to the east of
it and B a point on this axis to the west of it. The

magnetic field due to the loop.

A. is towards west at A and towards west at B

B. is toward west at A and toward east at B

C.is toward east at both A and B

D. is toward west at both A and B

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_t6bYOe3E6qa1

9. A current i is unifromly distributed over the cross
section of a long hollow cylindrical wire o finner
radius R; and outer radius R5. Magnetic field B varies

with distance r from the axis of the cylinder as .



https://dl.doubtnut.com/l/_t6bYOe3E6qa1
https://dl.doubtnut.com/l/_JOsSC5mEEFLc

D. e

Answer: B

o Watch Video Solution

10. The resistances of three parts of a circular loop are
as shown in Fig. The magnetic field at the centre O is

(current enters at A and leaves at B and C as shown)



https://dl.doubtnut.com/l/_JOsSC5mEEFLc
https://dl.doubtnut.com/l/_9pOVhSgXyEs5

pol
6a

pol
3a

2 ol
3 a

D. zero.

Answer: D

° Watch Video Solution

11. Five very long, straight insulated wires are closely
bound together to form a small cable. Currents
carried by the wires are:

Il — 20A, _[2 —_— - 6A, I3 — 12A, _[4 —_— - 7A, I5 — 18A


https://dl.doubtnut.com/l/_9pOVhSgXyEs5
https://dl.doubtnut.com/l/_CWskChAv0ZxO

. (Negative currents are opposite in direction to the

positve.) The magnetic field induction at a distance of

10cm from the cable is (current enters at A and leaves

at B and C as shown)

A buT

B. 15uT

C. 74uT

D. 128uT

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CWskChAv0ZxO

12. The magnetic induction at centre O Fig.

P L
Suol ol
gg L;Ob @
Suol ol
gcob - éob @

P 3:32[ l;obf ©

Answer: B


https://dl.doubtnut.com/l/_vqNPriB8kM9w

o Watch Video Solution

13. The magnetic field at centre O of the arc in Fig.

I
- /\ I
—P L e P
900
.9
pol
A A X 7 [\/i + W]
ul 2—1
8 e+ (V2 D)]
po I
C.E 7_(\/5—71')]
pl It 7
D.E X ? _\/§‘|‘ Z]

Answer: B

f


https://dl.doubtnut.com/l/_vqNPriB8kM9w
https://dl.doubtnut.com/l/_DAzL5ULY6JFx

l o Watch Video Solution

14. Three long, straight and parallel wires carrying

currents are arranged as shown in figure. The force

experienced by 10 cm length of wire Q) is

i
Rt Q| P\
2 cm 10 cm
] L]
20 A 10 A 30 A

A.1.4 x 10~ *N towards the right

B.1.4 x 10 %N towards the left

C.2.6 x 10~ *N towards the right

D.2.6 x 10 %N towards the left


https://dl.doubtnut.com/l/_DAzL5ULY6JFx
https://dl.doubtnut.com/l/_X2Hx19vlBvcv

Answer: A

o Watch Video Solution

15. Two long thin wires ABC and DEF are arranged as
shown in the figure. The magnitude of the magnetic

field at O is

A

A. zero

B. ol /4ma


https://dl.doubtnut.com/l/_X2Hx19vlBvcv
https://dl.doubtnut.com/l/_atBkJOCEPO3w

C. uol /27ma

D. uol / 2+/2ma

Answer: C

o Watch Video Solution

16. The magnetic field at O due to current in the

infinite wire forming a loop as a shown in Fig.

I
\\Jﬁ r ¢2¥/’/ T
by e : 82 . /’/ d
AR~ Xt Syt S T A () TR


https://dl.doubtnut.com/l/_atBkJOCEPO3w
https://dl.doubtnut.com/l/_NJoQ5FlSCtmc

po 21
B. 57(1:&1191 + ta,n92)

po I, . :
C. EE(SIH ¢, + sin¢,)

po 1
D. i d (cos 1 + cos 6,)

Answer: A

° Watch Video Solution

17. A current | flows through a thin wire shaped as
regular polygon of n sides which can be inscribed in a
circle of radius R. The magnetic fidl induction at the

center of polygon due to one side of the polygon is

I/t
N ( anﬁ)
TR n



https://dl.doubtnut.com/l/_NJoQ5FlSCtmc
https://dl.doubtnut.com/l/_9dFXIb9XfyDg

. pwol tan7
"4rR n

c ol (ta:mr)
2R n
ol /cosm

" 27R ( n )

D

Answer: C

° Watch Video Solution

18. A wire is bent in the form of a circular arc with a

straight portion AB. Magnetic induction at O when


https://dl.doubtnut.com/l/_9dFXIb9XfyDg
https://dl.doubtnut.com/l/_nX8GWt3DMkgx

current flowing in the wire, is

Ko
A. 2_’)"(7T — 9 + tan@)

pol

(m + 0 — tan@)

I
(m—60+6)

(—tanf + 7 —0)

Answer: C

| &


https://dl.doubtnut.com/l/_nX8GWt3DMkgx

[ & Watch Video Solution ]

19. The field due to a wire of n turns and radius r
which carries a current | is measure on the axis of the
coil at a small distance h form the centre of the coil.

This is smaller than the field at the centre by the

fraction:
A 3K
-5 2
g 20
"3 2
c3r
372
o 21
"3 h?

Answer: A


https://dl.doubtnut.com/l/_nX8GWt3DMkgx
https://dl.doubtnut.com/l/_moEc5t28YCGE

° Watch Video Solution

20. Two identical wires A and B , each of length 'I',
carry the same current I. Wire A is bent into a circle
of radius R and wireB is bent to form a square of
side '@ . If By and Bp are the values of magnetic
field at the centres of the circle and square

: . By .
respectively , then the ratio —4is:
B

A (7% /8)
B. (1 /84/2)
C. (7% /16)

D. (7 /16,/2)


https://dl.doubtnut.com/l/_moEc5t28YCGE
https://dl.doubtnut.com/l/_ZkbEG3hdsMBY

Answer: B

o Watch Video Solution

21. Four infinite thin current carrying sheets are
placed in Y-Z plane. The 2D view of the arrangement is
as shown in Fig. Direction of current has alos been
shown in the figure. The linear current density, i.e,

current per unit width in the four sheets are |, 21, 3I,


https://dl.doubtnut.com/l/_ZkbEG3hdsMBY
https://dl.doubtnut.com/l/_hHu4ehnexdf1

and 41, respectively.



https://dl.doubtnut.com/l/_hHu4ehnexdf1

Answer: C

o Watch Video Solution

22. A steady current is flowing in a circular coil of
radius R, made up of a thin conducting wire. The
magnetic field at the centre of the loop is By. Now, a
circular loop of radius R/n is made from the same
wire without changing its length, by unfounding and

refolding the loop, and the same current is passed


https://dl.doubtnut.com/l/_hHu4ehnexdf1
https://dl.doubtnut.com/l/_UfFG6cNB5R6Z

through it. If new magnetic field at the centre of the

coil is Bg, then the ratio By, / B¢ is

A 1:n?
B.nl/2

C.n:1

D. none of these

Answer: A

o Watch Video Solution

23. What is the magnetic field at the centre of the

circular ( as shown in figure ), when a single wire is


https://dl.doubtnut.com/l/_UfFG6cNB5R6Z
https://dl.doubtnut.com/l/_eUHxIcNIoyMQ

bent to form a circular loop and extands to from

straight section



https://dl.doubtnut.com/l/_eUHxIcNIoyMQ

Answer: B

o Watch Video Solution

24. Two parallel wires carrying equal currents in
opposite direaction are palced at £ = 4+ a parallel
to y-axis with z= 0. Magnetic field at origin O is equal
B; and at P(2a, 0, 0) is By . Then the ratio By / By is

A3

B.1/2

C.1/3

D. 2


https://dl.doubtnut.com/l/_eUHxIcNIoyMQ
https://dl.doubtnut.com/l/_qrqH81MHxDSQ

Answer: A

o Watch Video Solution

25. Figure here shows three cases, in all cases the
circular path has radius r and straight ones are
infinitely long. For same current, the magnetic field at

the centre P in cases 1, 2 and 3 have the ratio

P
(1) 2 3)


https://dl.doubtnut.com/l/_qrqH81MHxDSQ
https://dl.doubtnut.com/l/_iEvFtN4XBwsa

Answer: A

o Watch Video Solution

26. An otherwise infinite, straight wire has two
concentric loops of radii a and b carrying equal

currents in opposite directions as shown in Fig. The


https://dl.doubtnut.com/l/_iEvFtN4XBwsa
https://dl.doubtnut.com/l/_BUHXtMS4rkTb

magnetic field at the common centre is zero for

a m—1
A — =
b
a
B. — =
b T+ 1
a m—1
C.— =
b T+ 1
a ™+ 1
D. — =
b T —1
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BUHXtMS4rkTb
https://dl.doubtnut.com/l/_VC9irKPmcNjp

27. Current I; and I, flow in the wires shown in Fig.

The field is zero at distance x to the right of O. Then

()
Axr=|—]a
I
I
B.w:(—2>a
L
I, —
C.x:( 1 I2)a
L + 1,
I
D.x = 1+ 1y a
L — I

Answer: C


https://dl.doubtnut.com/l/_VC9irKPmcNjp

o Watch Video Solution

28. For ¢ = 2a if, the magnetic field at point P will be

zero when



https://dl.doubtnut.com/l/_VC9irKPmcNjp
https://dl.doubtnut.com/l/_3OvU8miDVMfz

C.a=—=b
=3
D.a = —b
Answer: C

o Watch Video Solution

29. An infifnitely long conductor PQR is bent to form
a right angle as shown in figure. A current I flows
through PQR. The magnetic field due to this current
at the point M is H; Now, another infinitely long
straight conductor )S is connected at @), so that
current is é in QR as well as in Q).S, the current in

PQ remaining unchanged. The magnetic field at M is


https://dl.doubtnut.com/l/_3OvU8miDVMfz
https://dl.doubtnut.com/l/_d7B4XVTjflNU

H
now Hs. The ratio Fl is given by’

M
l
[
|
i
{
QOI_"_S
R
|
i
=8

A1l/2
B. 1
c.2/3

D. 2


https://dl.doubtnut.com/l/_d7B4XVTjflNU

Answer: C

o Watch Video Solution

30. Two concentric coil each of radius equal to 2m cm
are placed at right angles to each other. 3 Aand 4 A
are the currents flowing in each colil, respectively. The
magnetic induction in Wb/'m2 at the centre of the

coils will be (,uo — 47 x 10 "Wb/A — m)

A5 x 1075
B.7 x 107°

C.12 x10°°


https://dl.doubtnut.com/l/_d7B4XVTjflNU
https://dl.doubtnut.com/l/_LcyFuOOPUlc2

D.107°

Answer: A

o Watch Video Solution

31. Along, straight, hollow conductor (tube) carrying a
current has two sections A and C of unequal cross
sections joined by a conical section B. 1,2 and 3 are
points on a line parallel to the axis of the conductor.

The magnetic fields at 1,2 and 3 have magnitudes


https://dl.doubtnut.com/l/_LcyFuOOPUlc2
https://dl.doubtnut.com/l/_bITo1VJ9HpS2

Bla BQ and Bg.Then,

[\

A.Bl :B2 :B3

B.Bl :Bz #33

C.B, < By, < By


https://dl.doubtnut.com/l/_bITo1VJ9HpS2

D. B, cannot be found unless the dimensions of

the section B are known

Answer: A

o Watch Video Solution

32. A coaxial cable consists of a thin inner conductor
fixed along the axis of a hollow outer conductor. The
two conductor carry equal currents in opposite
directions. Let B; and By be the magnetic fields in
the region between the conductors and outside the

conductor, respectively. Then,


https://dl.doubtnut.com/l/_bITo1VJ9HpS2
https://dl.doubtnut.com/l/_98ek90jHNztq

A B, #0,By # 0

B.BlzBQIO

C.Bl #O,BQ =0

D.B, =0,B, £ 0

Answer: C

° Watch Video Solution

33. A conductor AB of length L carrying a current I', is
placed perpendicular to a long straight conductor XY

carrying a current | as shown in Fig. The forces on AB


https://dl.doubtnut.com/l/_98ek90jHNztq
https://dl.doubtnut.com/l/_3crjSaCKgcI0

has magnitude

Y
IA, A I
——
> ¢
L2 L
Xi
I'I
A. Ho log 2
2m
I'1
g, L0 log 3
2m
c 3pol’I log3
27 2
2,[1,0_[’]
D.
3
Answer: B

| o


https://dl.doubtnut.com/l/_3crjSaCKgcI0

l & Watch Video Solution J

34. The magnetic field at the centre of an equilateral

triangular loop of side 2L and carrying a current i is

9,u0i
A.
4L

8 3+/3uot
" ArnL

c 2+/3 ot
" 7wL

3,u()i
D.
4L

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3crjSaCKgcI0
https://dl.doubtnut.com/l/_gKT5khpmPcQK
https://dl.doubtnut.com/l/_wAj8YIQaKKEc

35. Tow wire AO and OC carry euqal current i. as
shown in figure . One end of both the wire extends to
infinity . Anlge AOC is a . The magnetiude of magnetic
fields at a point P on the bisector of these two wirea

at a distance r from point O is ltbgt

s »
.-'"\
’/
rd
.'.
y’
X . o F
. ~
/, ¥ >
~
-
-~
-~
v
N~ 4 N
- ® .
> -
') o
k u\\\\Y}WMww»ANM R O N TN

7™
?

L.t


https://dl.doubtnut.com/l/_wAj8YIQaKKEc

cos(a)

CM011+ 2
.271'7“ in (8]
SIn| o
oo (5)
D. ——(—
AT r \ 2
Answer: C

° Watch Video Solution

36. Equal currents A are flowing through the wires
parallel to y-axis located at etc. but in opposite

direction as shows.The magnetic field at origin (in


https://dl.doubtnut.com/l/_wAj8YIQaKKEc
https://dl.doubtnut.com/l/_Pz3k33fRAEPR

teals) would be

}s
'S §
| |
R A &
' N
1
1y
§
IMAANAAATRAN VAL VA N VAR WA VRS S AR VA “M\ka“\\xx'ix
T2 E

A —1.33 x 10 "k
B.1.33 x 10 "k
C.2.67 x 10~ "k

D.—2.67 x 10~ "k

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Pz3k33fRAEPR

37. Same current i is flowing in three infinitely long
wires along positive x,y and z directions. The magnetic

field at a point would be

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Pz3k33fRAEPR
https://dl.doubtnut.com/l/_gR41FDQj6nbB
https://dl.doubtnut.com/l/_fkk90gcKEPFW

38. Two very long straight parallel wire carry steay
currents i. and 2i in opposite directions . The
disatance between the waire is d . At a certain instant
of time a point charge q is at a point equadistant
from the two wires in the plane of the wires . Its
instantaneous velocity v is perpendicular to this plane
. The magnetude of the magnetic field acting on the

charge at this isntant is

Hotqu
2md

Hotqu
md

3Lo1qu
2md

D. zero.


https://dl.doubtnut.com/l/_fkk90gcKEPFW

Answer: D

o Watch Video Solution

39. two infinite wires, carrying currents ¢; and i,., are
lying along x-and y-axes, as shown in the x-y plane.

Then,

Y
Iy

s
C



https://dl.doubtnut.com/l/_fkk90gcKEPFW
https://dl.doubtnut.com/l/_fVNsx2QzMqc8

A. locus of points where B is zero is a circle

B. locus of points where B is zero is a line

C. B decay heperbolically along any line parallel to

X-axis

D. B decay heperbolically along any line parallel to

y-axis

Answer: B

° Watch Video Solution

40. A long cylinder of wire of radius 'a' carries a

current i distributed uniformly over its cross section.


https://dl.doubtnut.com/l/_fVNsx2QzMqc8
https://dl.doubtnut.com/l/_CGVjNVp9PFCL

If the magnetic fields at distances » < a and R > a

from the axis have equal magnitude, then

R+
2

B.a = /Rr

A a =

Ca=Rr/(R+r)

D.a = R?/r

Answer: B

o Watch Video Solution

41. Two infinite long wires, each carrying current |, are

lying along x- and y-axis, respectively. A charged


https://dl.doubtnut.com/l/_CGVjNVp9PFCL
https://dl.doubtnut.com/l/_sW6xb1FXMESY

particle, having a charge q and mass m, is projected
with a velocity u along the straight line OP. The path

of the particle is (neglect gravity)

P
I
// ®
AL
0 I

A. Straight line

B. circle

C. helix

D. cycloid

Answer: A


https://dl.doubtnut.com/l/_sW6xb1FXMESY

° Watch Video Solution

42. In figure, infinite conducting ring each having
current i in the direction shown are places
concentricallly in the same plane . The radius of ring

are r,2r, 2°r, 2%r. ... co . The magnetic field at the


https://dl.doubtnut.com/l/_sW6xb1FXMESY
https://dl.doubtnut.com/l/_afoLPrqaZ2wM

centre of ring will be

D

|

eIy
. [

L& ey,

" e,



https://dl.doubtnut.com/l/_afoLPrqaZ2wM

Answer: B

o Watch Video Solution

43. A very long straight conducting wire, lying along
the z-axis, carries a current of 2A. The integral
% . . .
ﬁ.dl is computed along the straight line PQ,
where P has the coordinates (2cm, 2cm, 0) and Q has
the coordinates (2cm, 2cm, 0). The integral has the

magnitude (in Sl units)’

A " x 107
)

B.8m x 10"

C.2r x 10~ 7


https://dl.doubtnut.com/l/_afoLPrqaZ2wM
https://dl.doubtnut.com/l/_HdlNhblSj9rf

D.m x 107

Answer: A

o Watch Video Solution

44.A long wire bent as shown in fig. carries current I.

If the radius of the semicircular portion is a, the


https://dl.doubtnut.com/l/_HdlNhblSj9rf
https://dl.doubtnut.com/l/_j36kohsAigv0

magnetic field at centre C is

Z A



https://dl.doubtnut.com/l/_j36kohsAigv0

| ¥ Vvvalch vVideo oolution ]

45. A long wire carrying a current i is bent to form a
plane angle alpha. Find the magnetic field B at a point
on the bisector of this angle situated at a distance x

from the vertex.’

2rmu
" quot
2rrmu

quo?

C.r

D. cannot be determine

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_j36kohsAigv0
https://dl.doubtnut.com/l/_qwQZVHubXDHk

46. Two positive charges ¢ and g2 are moving with
velocities v1 and vz when they are at points A and B,
respectively, as shown in Fig. The magnetic force

experienced by charge g1 due to the other charge g0

is
7A
(_aa O)Vl
__..>_ _______ n %
A q ! i
0,-a)k V2
1 92
B
V1V
A Mog192V1V2

84/2ma?


https://dl.doubtnut.com/l/_qwQZVHubXDHk
https://dl.doubtnut.com/l/_aMGIkDB1A0Bz

B H0G192V1V2

4./2ma?

H0G1q2V1V2

24/2ma?

H0G1q2V1V2

V2ma?

C.

D.

Answer: A

° Watch Video Solution

47. Consider six wires coming into or out of the page,
all with the same current. Rank the line integral of the

magnetic field (from most positive to most negative)


https://dl.doubtnut.com/l/_aMGIkDB1A0Bz
https://dl.doubtnut.com/l/_3nBRzHIB6TQ3

taken counterclockwise around each loop shown

Loop B Loeop C

AB>C>D>A

BB>C=D>A

CB<A>C=D

D.C<B=D>A

Answer: C

.Y


https://dl.doubtnut.com/l/_3nBRzHIB6TQ3

| & vvaldil viaco o501ution )|

48. A positively charged disk is rotated clockwise as
shown in Fig. The direction of hte magnetic field at a
point Ain the plane of the disk is

A. ® (into the page)

B.3/4 —

C. < 3/4

D. ® (out of the page)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_3nBRzHIB6TQ3
https://dl.doubtnut.com/l/_n8P3WeJxPEWz

49. Figure. Shows two long wires carrying equal
currents I; and I, flowing in opposite directions.
Which of the arrows labeled A to D correctely
represents the direction of the magnetic field due to
the wires at a point located at an equal distance d

from each wire?

A A

B.B

C.C

D.D

Answer: B



https://dl.doubtnut.com/l/_q8HWqiLpPXr6

| ¥ Vvvalch video oolution ]

50. Current flows through uniform, square frames as
shown in the figure. In which case is the magnetic

field at the centre of the frame not zero?

¢~.



https://dl.doubtnut.com/l/_q8HWqiLpPXr6
https://dl.doubtnut.com/l/_V2PFrr0eGkHv

¢~

Answer: C

o Watch Video Solution

51. Four long, parallel conductors carry equal currents
of 5.0. The direction of the currents is into the pge at
points. A and B and out of the page at C and D.

Calculate the magnitude and directionof the mgnetic


https://dl.doubtnut.com/l/_V2PFrr0eGkHv
https://dl.doubtnut.com/l/_NehImNqqMB35

field at point P, located at the centre of the square.

A®----mmee ®C

‘P 102m

B&----------b D

A.WandYXandZ
B.XandZW and Y
C.WandZXandyY

D.Wand XY and Z

Answer: D

f


https://dl.doubtnut.com/l/_NehImNqqMB35

l o Watch Video Solution J

52. An infinitely long wire carrying current | is along Y-
axis such taht its one end is at point A(O,b) while the
wire extends upto + co. The magnitude of magnetic

field strength at point (a,0) is

Toe

o
~

Lt inbeivin ono
- '\

e

~

R
o

g


https://dl.doubtnut.com/l/_NehImNqqMB35
https://dl.doubtnut.com/l/_zz3FwjmPiAk3

D. none of these

Answer: B

o Watch Video Solution

53. A steady current is set up in a cubic network
composed of wires of equal resistance and length d

as shown in Fig. What is the magnetic field at centre P


https://dl.doubtnut.com/l/_zz3FwjmPiAk3
https://dl.doubtnut.com/l/_ATkdyj71iADK

due to the cubic network?

B

Y

op

Y
B!

N
4 d

Buo 31

" 4m V2d

C.0

p, 1o Ol
At d

Answer: C


https://dl.doubtnut.com/l/_ATkdyj71iADK

° Watch Video Solution

54. A point charege is moving in a circle with constant

speed . Consider the magnetic field produced by the

charge at a fixed point P (not center of the circle ) on

its axis .

A. it is constant in magnitude only

B. it is constant in direction only

C. it is constant both in direction and magnitude

D.It is constant neither in magnitude nor in

direction


https://dl.doubtnut.com/l/_ATkdyj71iADK
https://dl.doubtnut.com/l/_kD7R1gplzP4f

Answer: A

o Watch Video Solution

55. An a particle is moving along a circle of radius R
with a constant angular velocity w. Point A lies in the
same plane at a distance 2R from the centre. Point A
records magnetic field produced by the a particle. If
the minimum time interval between two successive
times at which A records zero magnetic field is t{, the

angular speed win terms of t is


https://dl.doubtnut.com/l/_kD7R1gplzP4f
https://dl.doubtnut.com/l/_GbvCxigUe57t

Answer: B

o Watch Video Solution

56. Three infinite current carrying conductors are
placed as shown in Fig. Two wires carry same current
while current in third wire is unknown. The three
wires are electrically insulated from each other and all
of them are in the plane of paper. Which of the

following is correct about point P which is also in the


https://dl.doubtnut.com/l/_GbvCxigUe57t
https://dl.doubtnut.com/l/_f6SYLvTDH9CQ

same plane?

A. Magnetic field intensity at P is zero for all values

of x, whatever is the current in the third wire.

B. If the current in the third wire is (left to

sin o

right), then magnetic field will be zero at P for

all values of x.


https://dl.doubtnut.com/l/_f6SYLvTDH9CQ

C.If the current in the third wire is (right to

Sin &

left), then magnetic field will be zero at P for all

values of x.

D. none of these

Answer: C

° Watch Video Solution

57. An equilateral triangular loop is kept near to a

current carrying long wire as shown fig. under the


https://dl.doubtnut.com/l/_f6SYLvTDH9CQ
https://dl.doubtnut.com/l/_GGOPCRhAESEM

action of magnetic force alone, the loop

H_,<I L.

A. must move along positive of negative X-axis

B. must move in XY plane and not along X- or Y-

axis

C.does not move

D. moves but which way we cannot predict


https://dl.doubtnut.com/l/_GGOPCRhAESEM

Answer: A

o Watch Video Solution

58. A particle is moving wirh velocity Y =3 + 33’ and

it produces an electric field at a point given by

— A
E = 2k. 1t will produce magnetic field at that point

equal to (all quantities are in Sl units)

A. (6’2 — 23),&080
B. (6’2 + 23),&080
C. zero

D. cannot be determine


https://dl.doubtnut.com/l/_GGOPCRhAESEM
https://dl.doubtnut.com/l/_Nyl5xlI11eXP

Answer: A

o Watch Video Solution

59. A parallel plate capacitor is moving with a velocity
of 25ms ! through a uniform magnetic field of 4T as
shown in Fig. If the electric field within the capacitor
plates is 400NC ! and the plate area is

25 x 10~ "m?, then the magnetic force experienced


https://dl.doubtnut.com/l/_Nyl5xlI11eXP
https://dl.doubtnut.com/l/_IoEjD1S1VHkj

by the positive charge plate is

A.8.85 x 10~ N directed out of the plane of the
paper

B. zero

C.8.85 x 10 ' N directed out of the plane of the
paper

D. none of above


https://dl.doubtnut.com/l/_IoEjD1S1VHkj

Answer: A

o Watch Video Solution

60. Current | flows around the wire frame along the
edge of a cube as shown in Fig. Point P is the centre

of the cube. The incoming and outgoing wires have


https://dl.doubtnut.com/l/_IoEjD1S1VHkj
https://dl.doubtnut.com/l/_40NJvXnAWWGF

orientation toward P. Then,

i i
1 ]
—— a — 5,
/I |
1 }
1

a <

|
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| | —
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/w-‘

A. the magnetic field at P is toward +y direction

B. the magnetic field at P is toward -y direction

C.the unit vector of magnetic field at P is

L)


https://dl.doubtnut.com/l/_40NJvXnAWWGF

D.the magnitude of magnetic field at P is

4/2u01
3ma

Answer: A

o Watch Video Solution

61. In Fig ABCDEFA was a square loop of side |, but is
folded in two equal parts so that half of it lies in the
x-z plane and the other half lies in the y-z plane. The

origin O is centre of the frame also. The loop carries


https://dl.doubtnut.com/l/_40NJvXnAWWGF
https://dl.doubtnut.com/l/_allYmHXcsPXp

current 'i'. The magnetic field at the centre is

p. M0 (i+j)

. V2l

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_allYmHXcsPXp

62. If the magnetic field at P can be written as

(8
Kt (—)
an 2



https://dl.doubtnut.com/l/_allYmHXcsPXp
https://dl.doubtnut.com/l/_vK94tUE9cMoZ

Answer: B

o Watch Video Solution

63. The magnetic field at the origin due to the current

flowing in the wire is

e a1

-
Y
i

AN
N
N
N
N
AN
N
\

N
5]

e I
2 A

—~«——— parallel to ‘y’ axis

i
\ up to oo


https://dl.doubtnut.com/l/_vK94tUE9cMoZ
https://dl.doubtnut.com/l/_OvI4zBC8xJLo

8ra
B L0 (z + k)
2ma
c. Koo ( i k)
8mra

Answer: C

° Watch Video Solution

64. Two infinitely long linear conductors are arranged
perpendicular to each other and are in mutually
perpendicular planes as shown in Fig. If I} = 2A

along the y-axis, I, = 3A, along -ve z-axis and


https://dl.doubtnut.com/l/_OvI4zBC8xJLo
https://dl.doubtnut.com/l/_cdFjslD12Ftm

ﬁ
AP=AB=1cm, the value of magnetic field strength B at

Pis
-
ph
L
P S /. ®
Y

A (3x107°T)j+ (—4x10°T)k
B.(3 x 10 °T)j + (4 x 10~ °T)k
C.(4x107°T)j+ (—4x10°T)k

D.(—3x 10 °T)j+ (4 x 107 °T)k


https://dl.doubtnut.com/l/_cdFjslD12Ftm

Answer: B

o Watch Video Solution

65. Figure shows an Amperian path ABCDA. Part ABC is
in vertical plane PSTU while part CDA is in horizontal
plane PQRS. Direction of circulation along the path is

%
shown by an arrow near point B and at D. f? dl


https://dl.doubtnut.com/l/_cdFjslD12Ftm
https://dl.doubtnut.com/l/_xuUWUCfHXmqI

for this path according to Ampere's law will be

A. (Il — I + 13)/10

B.( — I + IQ),LL()
C. I3

D. (Il + Iz),uo


https://dl.doubtnut.com/l/_xuUWUCfHXmqI

Answer: D

o Watch Video Solution

66. A coaxial cable made up of two conductors. The
inner conductor is solid and is of radius R; and the
outer conductor is hollow of inner radius R, and
outer radius R3. The space between the conductors is
filled with air. The inner and outer conductors are
carrying currents of equal magnitudes and in
opposite directions. Then the variation of magnetic

field with distance from the axis is best plotted as


https://dl.doubtnut.com/l/_xuUWUCfHXmqI
https://dl.doubtnut.com/l/_yUZPe6neQPj2

P
A. Ri R Ry

B hhh

C W R R

T

': |
| .
D. Ri Ry Ry

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yUZPe6neQPj2

67. From a cylinder of radius R, a cylider of radius R /2
iIs removed, as shown in Fig. Current flowing in the

remaining cylinder is I. Then, magnetic field strength

is
I

S
A ® B>
:R/2

TR

':
k/g/

A. pol at point B

3mR


https://dl.doubtnut.com/l/_FBI5beSNpits

pol
2R

B.

at point A

C. zero at point B

D. zero at point A

Answer: D

o Watch Video Solution

68. Current | enters at A in a square loop of uniform
resistance and leaves at B. The ratio of magnetic field

at E, the centre of square, due to segment AB to that


https://dl.doubtnut.com/l/_FBI5beSNpits
https://dl.doubtnut.com/l/_sUCoPAMuZyKU

due to DC is

E , e

°F

i
<
~

Al

B. 2

C.3

D.4

Answer: C



https://dl.doubtnut.com/l/_sUCoPAMuZyKU

[ o Watch Video Solution

69. A wire of length | is used to form a coil. The
magnetic field at its centre for a given current in it is

minimum if the coil has

A. 4turn

B. 2turn

C. lturn

D. data is not sufficient

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_sUCoPAMuZyKU
https://dl.doubtnut.com/l/_aDx1AtWu3V8a

70.The value of the electric field strength in vacuum if

the energy density is same as that due to a magnetic

field of induction 1T in vacuum is

A3 x 108NC !

B.1.5 x 108 NC !

C.2.0 x 108 NC 1

D.1.0 x 108NC !

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aDx1AtWu3V8a
https://dl.doubtnut.com/l/_ipjzpx4ILhFG
https://dl.doubtnut.com/l/_zZSiGbQxmaGi

71. Figure. Shows a small loop carrying a current I. The
curved portion is an arc of a circle of radius R and the
straight portion is a chord to the same circle
subtending an angle 6. The magnetic induction at

centor O is

A. zero

B. always inward irrespective of the value


https://dl.doubtnut.com/l/_zZSiGbQxmaGi

C.inward as long as @ is less than 7

D. always outward irrespective of the value of 0

Answer: C

o Watch Video Solution

72.Three rings, each having equal radius R, are placed
mutually perpendicular to each other and each having
its centre at the origin of coordinate system. If
current | is flowing through each ring, then the

magnitude of the magnetic field at the common


https://dl.doubtnut.com/l/_zZSiGbQxmaGi
https://dl.doubtnut.com/l/_l5WKRQz6hugG

centre is



https://dl.doubtnut.com/l/_l5WKRQz6hugG

Answer: A

o Watch Video Solution

73. Positive point charge
g = +8.00uC and q¢" = + 3.00uC' are moving
relative to an observer in Fig. The distance d is 0120m.
When the two charges are at the locations shown in
the figure, what are the magnitude and direction of

the net magnetic field they produce at point P?


https://dl.doubtnut.com/l/_l5WKRQz6hugG
https://dl.doubtnut.com/l/_5O7rGVzr2M1I

(Takefu — 4.50 x 10nms~! and v’ = 9.00 x 106msl)

\Y
q‘ >

A.4.38 x 10 “T, into the page
B.4.38 x 10 “T, out of the page
C.2.16 x 10 “T), into the page

D.2.16 x 10T, out of the page


https://dl.doubtnut.com/l/_5O7rGVzr2M1I

Answer: A

o Watch Video Solution

74.Four very long, current carrying wires in the same
plane intersect to form a square 40.0cm on each side
as shown in figure. Find the magnitude and direction
of the current I so that the magnetic field at the

centre of square is zero. Wires are insulated from


https://dl.doubtnut.com/l/_5O7rGVzr2M1I
https://dl.doubtnut.com/l/_56ulpyldkjnf

each other.

10.0 AT

e
8.0A
20.0 A
e

A.4.0A toward the bottom
B.2.0A toward the bottom
C.2.5A toward the bottom

D. 2.6 A toward the bottom

Answer: B



https://dl.doubtnut.com/l/_56ulpyldkjnf

\ o Watch Video Solution

75. Two very long, straight wires carrying, currents as
shown in Fig. Find all locations where the net

magnetic field is zero.

Ay =,z


https://dl.doubtnut.com/l/_56ulpyldkjnf
https://dl.doubtnut.com/l/_2TRhFOTmbYhv

Answer: C

° Watch Video Solution

Exercise (multiple Currect )

1. In the loops shown in fig. all curved section are

either semicircles or quarter circles. All the loops carry

same current. The magnetic fields at the centre have


https://dl.doubtnut.com/l/_2TRhFOTmbYhv
https://dl.doubtnut.com/l/_AaVwrBScK7wj

magnitudes By, By, By and By.Then,

a
5'3 b

A. B4 is maximum

) s

B. B3 is minimum

C.By > B; > By > Bjy

D.B; > By > B3 > By

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_AaVwrBScK7wj

2. A steady electric current is flowing through a

cylindrical conductor. Then,

A. the electric field at the axis of the conductor is

Z€ero

B. the magnetic field at the axis of the conductor

IS zero

C. the electric field in the vicinity of the conductor

IS zero

D.the magnetic field in the vicinity of the

conductor is zero


https://dl.doubtnut.com/l/_AaVwrBScK7wj
https://dl.doubtnut.com/l/_bFEao6tzF6PK

Answer: B::C

o Watch Video Solution

3. Two circular coils of radii 5.0 cm and 10 cm carry
equal currents of 2.0 A. The coils have 50 and 100
turns respectively and are placed in such a way that
their planes as well as the centres coincide. Find the
magnitude of the magnetic field B at the common
centre of the coils if the currents in the coils are (a) in

the same sense (b) in the opposite sense.

A. 81 x 10~ *T if current in the coils are in same

sense


https://dl.doubtnut.com/l/_bFEao6tzF6PK
https://dl.doubtnut.com/l/_yYLwpVxf5bJX

B.4m x 10 *T if current in the coils are in

opposite sense

C. zero if current in the coils are in opposite sense

D.87 X 10 *T if current in the coils are in

opposite sense

Answer: A::C

o Watch Video Solution

4. A long straight wire carries the current along +ve x-

direction. Consider four points in space

A(0,1,0), B(0,1,1),C(1,0,1), and D(1, 1, 1).


https://dl.doubtnut.com/l/_yYLwpVxf5bJX
https://dl.doubtnut.com/l/_b3f4aaVQwqJK

Which of the pairs will have the same magnitude of

magnetic field?

A.A and B
B.A and C
C.B and C

D.B and D

Answer: B::D

o Watch Video Solution

5. Two thin long wires carry currents I; and I, along

x- and y-axes, respectively, as shown in Fig. Consider


https://dl.doubtnut.com/l/_b3f4aaVQwqJK
https://dl.doubtnut.com/l/_ebl3HLXbsMqh

the points only in x-y plane.

| » x

A. Magnetic field is zero at last at one point in

each quadrant

B. Magnetic field can be zero somewhere in the

first quadrant

C. Magnetic field can be zero somewhere in the

second quadrant


https://dl.doubtnut.com/l/_ebl3HLXbsMqh

D. Magnetic field in non-zero in second quadrant

Answer: B::D

o Watch Video Solution

Exercise (assertion-reasioning )

1. Statement 1. A direct current flows through a
metallic rod. It produces magnetic field only outside
the rod.

Statement 2: The charge carries flow through whole

of the cross section.


https://dl.doubtnut.com/l/_ebl3HLXbsMqh
https://dl.doubtnut.com/l/_dLpmacDJLZzy

A. If both Statement 1 and Statement 2 are true,

the Statement 2 is the correct explanation of

Statement]1.

B. If both Statement 1 and Statement 2 are true,

Statement 2 is not the correct explanation of

Statement 1.

C. If Statement 1is true, Statement 2 is false.

D. If Statement 1 is false, Statement 2 is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_dLpmacDJLZzy
https://dl.doubtnut.com/l/_TFGVKih0J36U

2. Statement1: The magnetic filed at the ends of very

long current carrying solenoid is half of that at the

centre.

Statement2: If the solenoid is sufficiently long, the

field within it is uniform.

A.If both Statement 1 and Statement 2 are true,

the Statement 2 is the correct explanation of

Statement]1.

B. If both Statement 1 and Statement 2 are true,

Statement 2 is not the correct explanation of

Statement 1.

C. If Statement 1is true, Statement 2 is false.


https://dl.doubtnut.com/l/_TFGVKih0J36U

D. If Statement 1 is false, Statement 2 is true.

Answer: B

o Watch Video Solution

Exercise (linked Comprehension)

1. There exists a long conductor along z-axis carrying a
current I, along positive z-direction. A loop having
total resistance R is placed symmetrical about x-axis
and y-axes in xy plane as shown in Fig. potential
difference Vg4 = V is applied. Radii of arcs are a and

b, respectively, as shown in the figure.


https://dl.doubtnut.com/l/_TFGVKih0J36U
https://dl.doubtnut.com/l/_kFiIIdpqhmjj

The magnitude of force experienced by the arc MN is

A. zero

8 poV Iy
" wRb
c poV 1o
" 27 Rb

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kFiIIdpqhmjj

2. There exists a long conductor along z-axis carrying
a current Iy along positive z-direction. A loop having
total resistance R is placed symmetrical about x-axis
and y-axes in xy plane as shown in Fig. potential
difference Vg4 = V is applied. Radii of arcs are a and

b, respectively, as shown in the figure.

The total torque acting on the loop is nearly

poV 1o 5
A R (b—a)i



https://dl.doubtnut.com/l/_kFiIIdpqhmjj
https://dl.doubtnut.com/l/_4R6FqvvFr6sV

V I N
B._Z,UO 0 Q)3

TR
VI R
c B0 (b—a)i
2R

D. none of these

Answer: B

° Watch Video Solution

3. Curves in the graph shown in Fig. give, as function
of radius distance r, the magnitude B of the magnetic
field inside and outside four long wire a,b,c and d,
carrying currents that are uniformly distributed
across the cross sections of the wires. Overlapping

portions of the plots are indicated by double labels.


https://dl.doubtnut.com/l/_4R6FqvvFr6sV
https://dl.doubtnut.com/l/_Ns6NuGY3e7Bk

Which wire has the greatest radius?

D.d

Answer: C

o Watch Video Solution

4. Curves in the graph shown in Fig. give, as function

of radius distance r, the magnitude B of the magnetic


https://dl.doubtnut.com/l/_Ns6NuGY3e7Bk
https://dl.doubtnut.com/l/_oMS3PJycb8wo

field inside and outside four long wire a,b,c and d,
carrying currents that are uniformly distributed
across the cross sections of the wires. Overlapping

portions of the plots are indicated by double labels.

which wire has the greatest magnitude of the

magnetic field on the surface?

D.d

Answer: A

| o |


https://dl.doubtnut.com/l/_oMS3PJycb8wo

l & Watch Video Solution J

5. Curves in the graph shown in Fig. give, as function
of radius distance r, the magnitude B of the magnetic
field inside and outside four long wire ab,c and d,
carrying currents that are uniformly distributed
across the cross sections of the wires. Overlapping

portions of the plots are indicated by double labels.

The current density in wire a is

A. greater than in wire c

B. less than in wire ¢

C. equal to that in wire c


https://dl.doubtnut.com/l/_oMS3PJycb8wo
https://dl.doubtnut.com/l/_uBTVCdhbErSU

D. not comparable to that of in wire c due to lack

of information

Answer: A

o Watch Video Solution

6. Ampere's law provides us an easy way to calculate
the magnetic field due to a symmetrical distribution
of current. Its mathemfield expression s
JB. 1= o,

The quantity on the left hand side is known as line as

integral of magnetic field over a closed Ampere's loop.


https://dl.doubtnut.com/l/_uBTVCdhbErSU
https://dl.doubtnut.com/l/_3STfHanViUsb

Only the current inside the Amperian loop
contributes in
A.finding magnetic field at any point on the
Ampere's loop
B. line integral of magnetic field
C.in both of the above

D. in neither of them

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3STfHanViUsb

7. Ampere's law provides us an easy way to calculate
the magnetic field due to a symmetrical distribution
of current. Ilts mathemfield expression s
JB. 1= ok,

The quantity on the left hand side is known as line as
integral of magnetic field over a closed Ampere's loop.
If the current density in a linear conductor of radius a
varies with r according to relation J = kr?, where k is
a constant and r is the distance of a point from the
axis of conductor, find the magnetic field induction at
a point distance r from the axis when rlta. Assume

relative permeability of the conductor to be unity.

poka’

A.
4r



https://dl.doubtnut.com/l/_0OdOojDgyRvf

40 kr?

wokma
C.
2r

o Ko ka®

Answer: D

° Watch Video Solution

8. Ampere's law provides us an easy way to calculate
the magnetic field due to a symmetrical distribution
of current. Its mathemfield expression s
fB. 1= ok,

The quantity on the left hand side is known as line as

integral of magnetic field over a closed Ampere's loop.


https://dl.doubtnut.com/l/_0OdOojDgyRvf
https://dl.doubtnut.com/l/_6RqCmPbeow1j

In the above question, find the magnetic field
induction at a point distance r from the axis when
rgta. Assume relative permeability of the medium

surrounding the conductor to be unity.

poka®
4r

pokrs
2

k 4
¢ Hoime
2r

140 ka?
4

A

D.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_6RqCmPbeow1j

9. According to Biot-Savarat's law, magentic field due
to a straight current carrying wire at a point at a
distance r form it is given by
B = ﬂ(sincbl + sin ¢,)

Arr

The direction of magnetic field being perpendicular to

the plane containing the wire and the point.

Figure, shows a closed loop AOCBA in which current |

is flowing as shown. Given OA = OB = OC = a.


https://dl.doubtnut.com/l/_mz93dlDW77lx

Find the magnetic field at point B due to this loop.

471'(\/—0,) (+3)

T
C.m(j—i— z)

D. none of these

Answer: B

| e


https://dl.doubtnut.com/l/_mz93dlDW77lx

l & Watch Video Solution ]

10. According to Biot-Savarat's law, magentic field due
to a straight current carrying wire at a point at a

distance r form it is given by

pol | | :
B = E(smqﬁl + Sln¢2)

The direction of magnetic field being perpendicular to

the plane containing the wire and the point.

Figure, shows a closed loop AOCBA in which current |


https://dl.doubtnut.com/l/_mz93dlDW77lx
https://dl.doubtnut.com/l/_5jYGcly03e3J

is flowing as shown. Given OA = OB = OC = a.

Find the magnetic field at point B due to this loop.

N » X
I /. .
A — o (z + k)
4ra
I /. .
B —“L(j + k)
Ama
—und /. .
c - (j+ k)
2ma
—ul /. .
D il <j + k)
24/21a



https://dl.doubtnut.com/l/_5jYGcly03e3J

o Watch Video Solution

1. In Fig. the circular and the straight parts of the
wire are made of same material but have different

diameters. The magnetic field at the centre is zero.

Ratio of the currents I; and I, flowing through the

circular and straight parts is

A V3
2


https://dl.doubtnut.com/l/_5jYGcly03e3J
https://dl.doubtnut.com/l/_qwJVql6BFWtb

2/2
B. —
7
3
¢ 33
2T
33
. 24/2m

D

Answer: C

° Watch Video Solution

12. In Fig. the circular and the straight parts of the
wire are made of same material but have different

diameters. The magnetic field at the centre is zero.


https://dl.doubtnut.com/l/_qwJVql6BFWtb
https://dl.doubtnut.com/l/_4ZYtqZb6AGUP

The ratio of the diameters of wires of circular and

straight parts is

Answer: D



https://dl.doubtnut.com/l/_4ZYtqZb6AGUP

| ¥ Vvatch Video Solution |

13. Two long, straight, parallel wires are 1.00m apart
(as shown in Fig). The upper wire carries a current I

of 6.00A into the plane of the paper.

[
0.50 m

I,=6.00 A S
0.60 m

1.00 m
0.80m



https://dl.doubtnut.com/l/_4ZYtqZb6AGUP
https://dl.doubtnut.com/l/_yrYYpiEEAthf

What must the magnitude of the current I, be for the
net field at point P to be zero?

A.3.004

B. /34

C.2.004

D.1.00A4

Answer: C

o Watch Video Solution

14. Two long, straight, parallel wires are 1.00m apart

(as shown in Fig). The upper wire carries a current I;


https://dl.doubtnut.com/l/_yrYYpiEEAthf
https://dl.doubtnut.com/l/_79OKEdDad8zn

of 6.00A into the plane of the paper.

%
0.50 m

I;=6.00A #
0.60.m

1.00 m
0.80 m

L

0.50 m

What is the magnitude of the net field at Q?

A.2.13 x 10T

B.4.26 x 10~ 6T

C.1.21 x 10751


https://dl.doubtnut.com/l/_79OKEdDad8zn

D.5.30 x 10757

Answer: A

o Watch Video Solution

15. Two long, straight, parallel wires are 1.00m apart
(as shown in Fig). The upper wire carries a current I;

of 6.00A into the plane of the paper.


https://dl.doubtnut.com/l/_79OKEdDad8zn
https://dl.doubtnut.com/l/_nWEaVV5bVqTd

%’
0.50 m

L=600A &
0.60 m

1.00 m
0.80 m

L

0.50 m

What is the magnitude of the net field at S?

A 4.1 x 10T

B.1.6 x 10 6T

C.3.2 x 10~%T

D.2.1 x 10°°T


https://dl.doubtnut.com/l/_nWEaVV5bVqTd

Answer: D

o Watch Video Solution

16. Figure shows an end view of two long, parallel
wires perpendicular to the xy plane, each carrying a

current I, but in opposite directions.
y
b

—x—>

¢

[

%
Derive an expression for the magnitude of B at any


https://dl.doubtnut.com/l/_nWEaVV5bVqTd
https://dl.doubtnut.com/l/_97A2e2P6xgvN

point on the x-axis in terms of the x-coordinate of the

_>
point. What is the direction of B ?

V2pola
(22 + a?)
3upla
(22 + a?)
pola
2m(22 + a?)
pola

(22 + a?)

D

Answer: D

o Watch Video Solution

17. Figure shows an end view of two long, parallel

wires perpendicular to the xy plane, each carrying a


https://dl.doubtnut.com/l/_97A2e2P6xgvN
https://dl.doubtnut.com/l/_2F57FrgHIZ8o

current I, but in opposite directions.
y
b

——x—p

[
¢
=

%
Graph the magnitude of B at point on the x-axis.

1.20)
1.00{—
= 080
3 060
" B 040
020

d s 3
300 200 -100 000 100 200 300
. x(la)

1.20|

o 100

2 o
b.

3 040

020

0.
3.00 -200 -1.00 000 100 2.00 3.00
x(a)

120
o 100
0.80
o % 0.60
3 040
0.20

0,
300 -200 -100 000 100 200 300
. x (la)

120
o 10
42,

02

p

D 300200 100 000 100 200 300
. x(/a)

g


https://dl.doubtnut.com/l/_2F57FrgHIZ8o

Answer: A

o Watch Video Solution

18. Figure shows an end view of two long, parallel
wires perpendicular to the xy plane, each carrying a

current I, but in opposite directions.

[
%

%
At what value of x, the magnitude of B is maxismum?

Az =0


https://dl.doubtnut.com/l/_2F57FrgHIZ8o
https://dl.doubtnut.com/l/_o8Yvdtwgtvze

Answer: A

° Watch Video Solution

19. Repeat the above problem, but with the current in
both wires shown in fig. directed into the plane of the
figure.

%
Derive the expression for the magnitude of B at any

point on the x-axis in terms of the x-coordinate of the

%
point. What is the direciton of B ?


https://dl.doubtnut.com/l/_o8Yvdtwgtvze
https://dl.doubtnut.com/l/_0Ib5VQ1R2CVd

V2pela
(22 + a?)
3uola
m(z? + a?)
pola
2n(2? + a?)
polx

m(z? + a?)

Answer: D

° Watch Video Solution

20. Repeat the above problem, but with the current in
both wires shown in fig. directed into the plane of the
figure.

%
Graph the magnitude of B at points on the x-axis.


https://dl.doubtnut.com/l/_0Ib5VQ1R2CVd
https://dl.doubtnut.com/l/_isF6KjUqanlQ

~5.00 300 -1.00 100 300 500
. x (la)

0.60
040
o 020
2 o ——
- 8
2 020
040
-0.60

-5.00 -3.00 -1.00 1.00 300 500
D. *(0)

Answer: B

° Watch Video Solution

21. Repeat the above problem, but with the current in

both wires shown in fig. directed into the plane of the


https://dl.doubtnut.com/l/_isF6KjUqanlQ
https://dl.doubtnut.com/l/_pncdhipFhrZF

figure.
%
At what value of x is the magnitude of B s

maximum?

Cz= +a/2
Dz = +a
Answer: D

o Watch Video Solution

Exercise (integer)


https://dl.doubtnut.com/l/_pncdhipFhrZF
https://dl.doubtnut.com/l/_4GW0AQbipdM6

1. Three identical long solenoid PQ and R are
connected to each other as shown in fig. If the
magnetic field at the centre of P is 2.0T, what would
be the field (inT) at the centre of Q? Assume that the
field due to any solenoid is confined within the

volume of that solenoid only.

o Watch Video Solution



https://dl.doubtnut.com/l/_4GW0AQbipdM6
https://dl.doubtnut.com/l/_Dm3VdUGUWuUz

2. A wire carrying current ¢ has the configuration as
shown in figure. Two semi-infinite straight sections,
both tangent to the same circle, are connected by a
circular arc of central angle theta, along the
circumference of the circle, with all sections lying in
the same plane. What must be for B to be zero at the

centre of the circle?

'R )9

o Watch Video Solution



https://dl.doubtnut.com/l/_Dm3VdUGUWuUz

3. Two circular coils X and Y, having equal number of
turns and carrying currents in the same sense,
subtend same solid angle at point O. If the smaller
coil X is midway between O and Y and if we represent
the magnetic induction due to bigger coil Y at O as
B, and the due to smaller coil X at O as B, then find

the ratio B, / B,,.

o Watch Video Solution



https://dl.doubtnut.com/l/_FtaU8hj65aE4

4. Two circular coils made of similar wires but of radii
20 and 40cm are connected in parallel. Find the ratio

of the magnetic fields at their centers.

o Watch Video Solution

5. An elevator carrying a charge of 0.5C is moving
down with a velocity of 5 x 10°ms ~*. The elevator is
4m from the bottom and 3m horizontally from P as

shown in Fig. What magnetic field (u7') does it


https://dl.doubtnut.com/l/_TLgQamJL2zVd
https://dl.doubtnut.com/l/_1gHd4J46sifq

produce at point P

q

T
l ’4m

1%

, \ 4 o P
- _ —>]
 3m |

° Watch Video Solution

6. A square loop of side 6¢m carries a current of 30A.

Calculate the magnitude of magnetic field B at a


https://dl.doubtnut.com/l/_1gHd4J46sifq
https://dl.doubtnut.com/l/_0xYWcAfA7Htj

point P lying on the axis of the loop and a distance

/7 cm from centre of the loop.

o Watch Video Solution

7. A system consists of two parallel plane carrying
currents producing a uniform magnetic field of
induction B between the planes. Outside this space
there is no magnetic field. The magnetic force acting
per unit area of each plane is found to be Bz/Nuo.

Find N.

o Watch Video Solution



https://dl.doubtnut.com/l/_0xYWcAfA7Htj
https://dl.doubtnut.com/l/_GnmB2lSbSfBw

Archives (fill In The Blanks)

1. The wire loop PQRSP formed by joining two
semicircular wires of radii R; and R carries a current

I as shown . The magnitude of the magnetic

induction at the center C'is

ooooooooooo

o Watch Video Solution



https://dl.doubtnut.com/l/_oPRgxRzE3uit

Archives (single Correct Anser)

1. A current ¢ flows along the length of an infinitely
long, straight, thin-walled pipe. Then,

(a) the magnetic field at all points inside the pipe is
the same, but not zero

(b) the magnetic field at any point inside the pipe is
zero

(c) the magnetic field is zero only on the axis of the
pipe

(d) the magnetic field is different at different points

inside the pipe


https://dl.doubtnut.com/l/_mRfoR1AhBnr4

A. The magnetic field at all point inside the pipe is

same, but not zero

B. The magnetic field at any point inside the pipe

IS zero

C. the magnetic field is zero only on the axis of the

pipe

D. the magnetic field is different at different points

inside the pipe

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_mRfoR1AhBnr4
https://dl.doubtnut.com/l/_Uz9uhL3akC4e

2. A battery is connected between two points A and B
on the circumference of a uniform conducting ring of
radius r and resistance R. One of the arc AB of the
ring subtends an angle 6 at the centre. The value of
the magnetic field produced at the centre due to the

current in the ring is

A. proportional to 2(180° — 0)
B. inversely proportional to r
C.zero,onlyif § = 180°

D. zero for all values 6

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Uz9uhL3akC4e

3. Two very long, straight , parallel wires carry steady
currents I1& — I respectively . The distance between
the wires is d. At a certain instant of time, a point
charge q is at a point equidistant from the wires , in
the plane of the wires. Its instantaneous vel,ocity v is
perpendicular to this plane. The magnitude of the
force due to the magnetic field acting on the charge

at this instant is

I

5 Holav
2rd

5. polqu
d

C 2uolqu
7d



https://dl.doubtnut.com/l/_Uz9uhL3akC4e
https://dl.doubtnut.com/l/_bR9LPJXfQGpr

D.0

Answer: D

o Watch Video Solution

4. Two long parallel wires are at a distance 2d apart.
They carry steady equal currents flowing out of the
plane of the paper , as shown. The variation of the

magnetic field B along the line X X is given by

AN
L



https://dl.doubtnut.com/l/_bR9LPJXfQGpr
https://dl.doubtnut.com/l/_gytUAIfUbFHY

Answer: B

o Watch Video Solution

5. An infifnitely long conductor PQR is bent to form a
right angle as shown in figure. A current I flows
through PQR. The magnetic field due to this current
at the point M is H; Now, another infinitely long

straight conductor QS is connected at @, so that


https://dl.doubtnut.com/l/_gytUAIfUbFHY
https://dl.doubtnut.com/l/_E0Ly7DA0PJG3

N . :
current is 5 in QR as well as in QS, the current in

PQ remaining unchanged. The magnetic field at M is

. Hy \
now Hs. The ratio — is given by
H,

A1l/2
B. 1

C.2/3


https://dl.doubtnut.com/l/_E0Ly7DA0PJG3

D. 2

Answer: C

o Watch Video Solution

6. A non-planar loop of conducting wire carrying a
current | 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, O, a)


https://dl.doubtnut.com/l/_E0Ly7DA0PJG3
https://dl.doubtnut.com/l/_SQDY2n8LPLTI

in the direction

I ° Watch Video Solution


https://dl.doubtnut.com/l/_SQDY2n8LPLTI

7. A long insulated copper wire is closely wound as a
spiral of N turns. The spiral has inner radius a and
outer radius b. The spiral lies in the zy-plane and a
steady current | flows through the wire. Thez-
component of the magetic field at the centre of the

spiral is



https://dl.doubtnut.com/l/_SQDY2n8LPLTI
https://dl.doubtnut.com/l/_RzqzjMdKrRuv

Answer: C

° Watch Video Solution

8. A long straight wire along the Z-axis carries a
current | in the negative z-direction. The magnetic
vector field B at a point having coodinates (x, y) in the

z=0planeis


https://dl.doubtnut.com/l/_RzqzjMdKrRuv
https://dl.doubtnut.com/l/_iURAoHB9k9M7

A
2m(z? + y?)
ol (i + vJ)

B.
27 (22 + y2)

Answer: A

o Watch Video Solution

9. The magnet field lines due to a bar magnet are

correctly shown in


https://dl.doubtnut.com/l/_iURAoHB9k9M7
https://dl.doubtnut.com/l/_ssEOPc8IoHWo

B. §
N
C. s
N
d.
D. s
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ssEOPc8IoHWo
https://dl.doubtnut.com/l/_rRSGp2gAqO9e

10. A current carrying loop is placed in a uniform
magnetic field in four different orientations as shown
in figure. Arrange them in the decreasing order of

potential energy.

G
® @ ®

®

ATl >1TII>1II>1V
B.I >1II>1III > 1V
C.I>1IV > 11 >1II1

D.IIT > IV > 1> 11

Answer: C



https://dl.doubtnut.com/l/_rRSGp2gAqO9e

| ¥ Vvalch vVideo solution ]

11. A steady current | goes through a wire loop PQR
having shape of a right angle triangle with PQ = 3x, PR
= 4x and QR = 5x. If the magnitude of the magnetic

field at P due to this loop is k find the value of k.

1
Ho find the value of k.
A8 x

A5

B.8

C.7

Answer: C


https://dl.doubtnut.com/l/_rRSGp2gAqO9e
https://dl.doubtnut.com/l/_xGcFdMLXKQQU

° Watch Video Solution

12. A long insulated copper wire is closely wound as a
spiral of N turns. The spiral has inner radius a and
outer radius b. The spiral lies in the xzy-plane and a
steady current | flows through the wire. Thez-

component of the magetic field at the centre of the


https://dl.doubtnut.com/l/_xGcFdMLXKQQU
https://dl.doubtnut.com/l/_EddfayNwydku

spiral is



https://dl.doubtnut.com/l/_EddfayNwydku

Answer: A

o Watch Video Solution

13. An infinitely long hollow conducting cylinder with

. . R . . .
inner radius 5 and outer radius R carries a uniform

current density along its length . The magnitude of

%
the magnetic field , | B| as a function of the radial

distance r from the axis is best represented by

b. |B —\

B. R2 R


https://dl.doubtnut.com/l/_EddfayNwydku
https://dl.doubtnut.com/l/_I8UWM9hrYC9v

D. R2 R

Answer: D

° Watch Video Solution

Archives (multiple Correct )

1. A steady current I flows along an infinitely long

hollow cylindrical conductor of radius R. This cylinder

is placed coaxially inside an infinite solenoid of radius


https://dl.doubtnut.com/l/_I8UWM9hrYC9v
https://dl.doubtnut.com/l/_2Ql6INPPQpD8

2R. The solenoid has a n turns per unit length and

carries a steady current I. Consider a point p at a

distance r from the common axis . The correct

statement(s) is (are)

A.In the region 0 < r < R, the magnetic field is

non-zero

B.In the region R < r < 2R, the magnetic field

is along the common axis.

C.In the region R < r < 2R, the magnetic field

is tangential to the circle of radius r, centred on

the axis.


https://dl.doubtnut.com/l/_2Ql6INPPQpD8

D. In the region r > 2R, the magnetic field in non-

Zero.

Answer: A::D

o Watch Video Solution

Archives (linked Comprehension)

1. The figure shows a circular loop of radius a with two

long parallel wires (vmberedl and 2) all in the plane
of the paper . The distance of each wire from the
centre of the loop is d. The loop and the wire are

carrying the same current I. The current in the loop is


https://dl.doubtnut.com/l/_2Ql6INPPQpD8
https://dl.doubtnut.com/l/_Gg7P9BFR9Kb6

in the counterclockwise direction if seen from above.
(q) The magnetic fields(B) at P due to the currents in
the wires are in opposite directions.

(r) There is no magnetic field at P.

(s) The wires repel each other.

O 4iaq i
—> >

Wire 1 Wire 2

P; : R

(4) When d ~ a but wires are not touching the loop ,
it is found that the net magnetic field on the axis of
the loop at a height h above the loop is zero. In that

case


https://dl.doubtnut.com/l/_Gg7P9BFR9Kb6

A. current in wire 1 and wire 2 is the direction PQ

and SR, respectivelyand h =~ a

B. current in wire 1 and wire 2 is the direction PQ

and SR, respectivelyand h =~ a

C.current in wire 1 and wire 2 is the direction PQ

and SR, respectively and h =~ 1.2a

D. current in wire 1 and wire 2 is the direction PQ

and RS, respectively and h =~ 1.2a

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Gg7P9BFR9Kb6
https://dl.doubtnut.com/l/_PlrgZ7YEDibX

2. The figure shows a circular loop of radius a with
two long parallel wires (vmberedl and 2) all in the
plane of the paper . The distance of each wire from
the centre of the loop is d. The loop and the wire are
carrying the same current I. The current in the loop is

in the counterclockwise direction if seen from above.

Ot g g 19
—> >

Wire 1 Wire 2

PE : R

(5) Consider d > > a, and the loop is rotated about

its diameter parallel to the wires by 30° from the


https://dl.doubtnut.com/l/_PlrgZ7YEDibX

position shown in the figure. If the currents in the
wire are in the opposite directions, the torque on the
loop at its new position will be ( assume that the net

field due to the wires is constant over the loop).

. oI2a?
- d
. oI2a?
2d
 Y3ul’a®
d
V3poI®a’
D. 5

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PlrgZ7YEDibX

3. In a thin rectangular metallic strip a constant
current I flows along the positive x — direction , as
shown in the figure. The length , width and thickness
of the strip are [, w and d, respectively.

A uniform magnetic field E is applied on the strip
along the positive y — direction . Due to this, the
charge carriers experience a net deflection along the
z — direction . This results in accumulation of charge
carriers on the surface PQRS ansd apperance of
equal and opposite charges on the face opposite to
PQRS. A potential difference along the
z — direction is  thus  developed. Charge
accumulation contiues untill the magnetic force is

balanced by the electric force. The current is assumed


https://dl.doubtnut.com/l/_Zor9XtlrZfjM

to be uniformly distributed on the cross- section of
the strip and carried by electrons.

Consider two different metallic strips (1 and 2) of
the same material . Their lengths are the same,widths
are wj; and wy, and thickness are d; and d,
respectively. Two points K and M are symmetrically
located on the opposite faces parallel to the x — y
plane ( see figure) . V; and V5 are the potential
differences between K and M in strips 1 and 2,
respectively . Then, for a given current I flowing

through them in a given magnetic field strength B,


https://dl.doubtnut.com/l/_Zor9XtlrZfjM

the correct statement(s) is (are)

/ N L
oK / ;
Smre s e e e e e e ---,----.. : lIl’
g/ 7 X
/
|g 3

.\ | /

A Ifw; = wy and d; = 2d,, thenVy, = 2V;

B. Ifw1 = W2 and dl = 2d2, thean = ‘/1

C.Ifw; = 2wy and d; = ds, thenVy = 2V]

D.If w; = 2wy and dy = dy, thenV, = V]

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Zor9XtlrZfjM

4. In a thin rectangular metallic strip a constant
current I flows along the positive z-direction , as
shown in the figure. The length , width and thickness
of the strip are [, w and d, respectively.
—

A uniform magnetic field B is applied on the strip
along the positive y — direction . Due to this, the
charge carriers experience a net deflection along the
z — direction . This results in accumulation of charge
carriers on the surface PQRS ansd apperance of
equal and opposite charges on the face opposite to
PQRS. A potential difference along the
z — direction is  thus  developed. Charge

accumulation contiues untill the magnetic force is


https://dl.doubtnut.com/l/_Zor9XtlrZfjM
https://dl.doubtnut.com/l/_JhgRjfBGYJ9S

balanced by the electric force. The current is assumed
to be uniformly distributed on the cross- section of
the strip and carried by electrons.

Consider two different metallic strips (1 and 2) of
same dimensions n; and ny, repectrively . Strip 1 is
placed in magnetic field B; and strip 2 is placed in
magnetic field By , both along positive
y — directions. Then V; and V5 are the potential
differences developed between K and M in strips 1
and 2, respectively . Assuming that the current I is

the same for both the strips, the correct option(s) is


https://dl.doubtnut.com/l/_JhgRjfBGYJ9S

(are)

L] K X
res s pren e s e s e e e - !
R/ S - X

Ly

A If By = By and ny = 2n,, thenVy = 2V;

B.If Bi = By and n; = 2ny, thenV, = V;

C.If By = 2By and n; = 2ny, thenVy, = 0.5V

D.If By = 2By and n; = 2n,, thenVy =V}

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_JhgRjfBGYJ9S

Archives (integer)

1. A cylindrical cavity of diameter a exists inside a

cylinder of diameter 2a as shown in the figure. Both
the cylinder and the cavity are infinitity long. A
uniform current density 7 flows along the length . If
the magnitude of the magnetic field at the point P is

N
given by ﬁ,qua, then the value of N is



https://dl.doubtnut.com/l/_JhgRjfBGYJ9S
https://dl.doubtnut.com/l/_Y3Ze60w5KUHr

° Watch Video Solution

Subjective type

1. An infinitely long wire carrying current | is along Y-

axis such taht its one end is at point A(O,b) while the

wire extends upto + oco. The magnitude of magnetic


https://dl.doubtnut.com/l/_Y3Ze60w5KUHr
https://dl.doubtnut.com/l/_BGKUsDAmJZd2

field strength at point (a,0) is

Toe

=
~

)

~~
_

-
=)

g

o Watch Video Solution

2. Two long wires PQR and MNP carry equal current |

as shown such that QR and NP are parallel. Find the


https://dl.doubtnut.com/l/_BGKUsDAmJZd2
https://dl.doubtnut.com/l/_9qzsI7YgCGkr

magnetic field at origin O.

L

o Watch Video Solution

3. Figure shows two current segment . The lower
segment carries a current of 1y = 0.40A and includes
a semicircular arc with radius 5.0 cm, angle 180° , and
center point P The upper segment carries current
1o = 217 and includes a circular arc with radius 4.0
cm, angle 120° and the same center point P. What are
the (a) magnitude and (b) direction of the net

%
magnetic field B at P for the indicated current


https://dl.doubtnut.com/l/_9qzsI7YgCGkr
https://dl.doubtnut.com/l/_ipCONhxVKwx2

directions?

Answer: 1.7 x 10" °T (b) into the page. (c)
6.7 x 10~ °T (d) into the page.

o Watch Video Solution



https://dl.doubtnut.com/l/_ipCONhxVKwx2

4. A current is set up in a wire loop consiting of a
semicircle of radius 4.00 cm, a smaller concentric
semicircle, and two radial straight lengths , all in the
plane . Figure (a) shows the arrangment but is not
drawn to scale. The magnitude of the magnetic field
produced at the center of curvature si 74.25 pT' . The
smaller semicircle is then flipped over (rotated) until
the loop is again entirely in the same plane figure (b).
The magnetic field produced at the (same) center of
curvature now has magnitude 1575 pT' and its
direction is reversed from the initial magnetic field.

What is the radius of the smaller semicircle?

[ o WMiakld. \ Nt daa Ol bt aa


https://dl.doubtnut.com/l/_FE5pxH4D1gtL

YVAlilll VIUCU JVUIULIVII )

5. In the figure two inifinitely long wires carry equal
currents i. Each follows a 90° arc on the
circumference of the same circle of radius R. Show
) —
that the magnetic field B at the center of the same
% . . . .

as the field B a distance R below on infinite straight
wire carrying a current i to the left.

L.

L

° Watch Video Solution

6. The current-carrying wire loop in Fig (a) lies all in

one plane and consists of a semicle of radius 10.0 cm,


https://dl.doubtnut.com/l/_FE5pxH4D1gtL
https://dl.doubtnut.com/l/_sJgLAQEM4Wyr
https://dl.doubtnut.com/l/_V7wIfA94NIUl

a smaller semicicle is rotated out of that plkane by
angle 0 until it is perpendicular to the plane [Fig.(b)].
Figure (c) gives the magnitude of the net magnetic
field at the center of curvature versus angle 6 . what
os the radius of the smaller semicircle ?

L

]

o Watch Video Solution

7. A circular coil is in y — z plane with centre at origin.
The coil is carrying a constant current. Assuming
direction of magnetic field at £ = —25¢m to be

positive direction of magnetic field, which of the


https://dl.doubtnut.com/l/_V7wIfA94NIUl
https://dl.doubtnut.com/l/_yAbpfp4HaQg9

following graphs shows variation of magnetic field

along x-axis

Answer: (a) —2.5 x 10 % Tm. (b) The value of ¢B . dz

depends only on the current enclosed ,and not the

shape of the Amperian loop.

° Watch Video Solution



https://dl.doubtnut.com/l/_yAbpfp4HaQg9

8. The current density J inside a long, solid
cylindrical wire of radius a = 12mm is in the
direction of the central axis, and its magnitude varies

linearly with radial distance r from the axis according

J, 10°
to J = LT, where Jp = 4—A/m2. Find the
7

a

magnitude of the magnetic field at r = % in uT

o Watch Video Solution

9. the below figure shown two closed paths wrapped
around two conducting loops carrying currents

71 — 5.0A and 79 = 3.04 . Whar is the value of the


https://dl.doubtnut.com/l/_OB8vQcHwstPi
https://dl.doubtnut.com/l/_4EnlMYxhqUu9

integal ]{1_53 .d’s for (a) path a 1and d(b) path (2) ?

o

o Watch Video Solution

10. Each of the eight conductors in the below figure
carries 2.0 A of current into or out of the page . Two
paths are indicated for the line integal ]{E ds .
What is the value of the integal for (a) path 1 and (b)
path 2 ?

o

o Watch Video Solution



https://dl.doubtnut.com/l/_4EnlMYxhqUu9
https://dl.doubtnut.com/l/_YBZeCsVfEJ9l

single correct Answer Type

1. A and B are two conductors carrying a currwnt i in
same direction x and y are two electron beams

moving in the same direction .there will be

&2

A. AB

B.CD

C. Segment OB only of line AB

D. Segment OC only of line CD

Answer: A

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_nDKid0pXRCnf

2. Two parallel beams of protons and electrons,
carrying equal currents are fixed at a separation d.
The protons and electrons move in opposite
directions. P is a point on a line joining the beams , at
a distacne x from any one beam. The magnetic field at
Pis B .If B is plotted against x, which of the following

best represents the resulting curve

A. L

B. ##DPP_PHY MEI 2 1 EO1 099 002.png"

width="30%">

C. &


https://dl.doubtnut.com/l/_nDKid0pXRCnf
https://dl.doubtnut.com/l/_YxEMy7omNEx3

D. les

Answer: C

o Watch Video Solution

3. A straight section PQ of a circuit lies along the x-
. a a .
axis fromz = — 2 to x = 2 and carries a steady

current i. The magnetic field due to the section PQ at

a point x =+a will be

A. proportional to a

B. proportional to a?

C. proportional to 1/a


https://dl.doubtnut.com/l/_YxEMy7omNEx3
https://dl.doubtnut.com/l/_xgPC9TXgxKHU

D. zero

Answer: D

o Watch Video Solution

4. A vertical wire kept in Z — X plane carries a
current from @) to P (see figure). The magnetic field

due to current will have the direction at the origin O


https://dl.doubtnut.com/l/_xgPC9TXgxKHU
https://dl.doubtnut.com/l/_UhCmWc2y6NCC

along

A. OX

B. OX'

C. Oy

D. OY'

Answer: D



https://dl.doubtnut.com/l/_UhCmWc2y6NCC

° Watch Video Solution

5. A long straight wire carrying current of 304 is
placed in an external unifrom magnetic field of
induction 4 x 10*T. The magnetic field is acting
parallel to the direction of current. The maggnetic of
the resultant magnetic inuduction in tesla at a point

2.0cm away form the wire is

A. 10%
B.3 x 1074
C.5x 104

D.6 x 10~*


https://dl.doubtnut.com/l/_UhCmWc2y6NCC
https://dl.doubtnut.com/l/_NJOV9FrJaUMO

Answer: C

o Watch Video Solution

6. A current i is flowing in a straight conductor of

_ : o L
length L. The magnetic induction at a point distant T

from its centre will be-

4/,L0’L

V/5mL
ot
" onL

ot

V2L

D. zero

A.

B

C.

Answer: A


https://dl.doubtnut.com/l/_NJOV9FrJaUMO
https://dl.doubtnut.com/l/_HQMe3TLA0FW7

° Watch Video Solution

7. Two parallel long wire carry currents ¢, and i, with
11 > 19 . When the currents are in the same direction,
the magnetic field midway between the wires is 10uT
. When the direction of 75 is reversed, it becomes
40uT . The ratio 41 /g is

A 3:4

B.11:7

C.7:11

D.5:3


https://dl.doubtnut.com/l/_HQMe3TLA0FW7
https://dl.doubtnut.com/l/_cYGzxZXydbiy

Answer: D

o Watch Video Solution

8. The straight long conductors AOB and COD are
perpendicular to each other and carry current ¢; and
9. The magnitude of the magnetic induction at point

P at a distance a from the point O in a direction


https://dl.doubtnut.com/l/_cYGzxZXydbiy
https://dl.doubtnut.com/l/_cLUKq8mT3Ul3

perpendicular to the plane ACBD is

:
:
ai
E

Ho . .
A ——
2Ta (Zl + Zz)

Mo . )
B. — —
2ma (i1 = 22)

Ho /.o 2\1/2
C.o—(1 +13)
Mo 1112

D. ; ;
2wa 11 + 19

Answer: C



https://dl.doubtnut.com/l/_cLUKq8mT3Ul3

[ W Watch Video Solution J

9. What will be the resulatant field at the origin due
to the four indinite length wires if each wire produces

magnetic field B at origin ?

.

)
’i 2

A. 4B

B.1/2B


https://dl.doubtnut.com/l/_cLUKq8mT3Ul3
https://dl.doubtnut.com/l/_8iWeWY7IFihe

C.2¢/2B

D. zero

Answer: C

o Watch Video Solution

10. AB and CD are long straight conductor, distance d
apart, carrying a current |. The magnetic field at the

midpoint of BC is

=
—unl -
A Mg
2md
—unl -
B. — PO %

d


https://dl.doubtnut.com/l/_8iWeWY7IFihe
https://dl.doubtnut.com/l/_MkjV6iW4bejV

— pol -

C. k
Ard
— pol -
D. k
&rd
Answer: B

o Watch Video Solution

11. Consider the following figure in which ABCD is a
square of edge a .Resistance of the wires ABC is R,
and that of ADC 2R.Find magnitude and direction of

magnetic field at the centre O of the square

V241

3ma

V2401

3mra

A. ©

B.

®


https://dl.doubtnut.com/l/_MkjV6iW4bejV
https://dl.doubtnut.com/l/_u0uQTI8ruUYl

2101
\/_.UOG

T™a

V2401

m™a

C.

D. ®

Answer: B

o Watch Video Solution

12. Two thick wires and two thin wires, all of the same
materais and same length from a square in the three
differenct ways, P, QQ and R as shwon in figure with

current connection shown, the magneitc feidl at the


https://dl.doubtnut.com/l/_u0uQTI8ruUYl
https://dl.doubtnut.com/l/_g7fHcZdQmNaA

centre of the square is zero in cases.

A.In p only

B.In Pand Q only

C.In Q and R only

D.Pand R only

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_g7fHcZdQmNaA
https://dl.doubtnut.com/l/_PC20cFOpXBTs

13. A wire bent in the form of a regular polygon of n
sides, is inscribed in a circle of radius a. If | ampere is
the current flowing in the wire, then the magnetic

field at the centre of the circle is

7 T
A. 'u—otan—
2mwa n


https://dl.doubtnut.com/l/_PC20cFOpXBTs

LoTVe ™
tan—
2ma n

2 m ™
C. ——pptan—
T a n

5 N1 ¢ T
. — an—
2a Ho n

Answer: B

° Watch Video Solution

14. A coil carrying a heavy current and having large
number of turns mounted in a N-S vertical plane and
current flow in clockwise direction. A small magnetic

needle at its center will have its north pole in

A. East -north direction


https://dl.doubtnut.com/l/_PC20cFOpXBTs
https://dl.doubtnut.com/l/_buedRBxRMcFs

B. West-north direction

C. East-south direction

D. West-south direction

Answer: B

o Watch Video Solution

15. An electron is revolving round a proton, producing
a magnetic field of 16weber /m? in a circular orbit of
radius 1A. Its angular velocity will be

A. 10" rad/sec

B.1/2m x 10" rad/sec


https://dl.doubtnut.com/l/_buedRBxRMcFs
https://dl.doubtnut.com/l/_ckVntnOpJkfn

C. 27 x 102 rad/sec

D. 4 x 10" rad/sec

Answer: A

o Watch Video Solution

16. A thin wire of length [ is carrying a constant
current. The wire is bent to form a circular coil. If
radius of the coil, thus formed, is equal to R and
number of turns in it is equal to n, then which of the
following graphs represent (s) variation of magnetic

field induction (B) at centre of the coil


https://dl.doubtnut.com/l/_ckVntnOpJkfn
https://dl.doubtnut.com/l/_2bloz7ej9iu5

A o

B. le

C. e

D. Lo

Answer: B::C

° Watch Video Solution

17. A neutral point is obtained at the centre of a
vertical circular coil carrying current. The angle
between the plane of the coil and the magnetic

meridian is


https://dl.doubtnut.com/l/_2bloz7ej9iu5
https://dl.doubtnut.com/l/_HSs0gwlYyAkd

A.O

B.45°

C.60°

D.90°

Answer: D

° Watch Video Solution

18. Two concentric coplanar circular loops of radii r;
and ry carry currents of respectively 4; and iy in
opposite direction (one clockwise and the other

anticlockwise). The magnetic induction at the centre


https://dl.doubtnut.com/l/_HSs0gwlYyAkd
https://dl.doubtnut.com/l/_iNSWzyzizUgp

of the loops is half that due to i; alone at the centre.
if o = 2r;. the value of 45 /47 is

A 2

B.1/2

C.1/4

D. 1

Answer: D

o Watch Video Solution

19. Two similar coils are kept mutually perpendicular

such that their centres coincide. At the centre, find


https://dl.doubtnut.com/l/_iNSWzyzizUgp
https://dl.doubtnut.com/l/_rpS552BBYjN7

the ratio of the magnetic field due to one coil and the
resultant magnetic field by both coils, if the same

current is flown

Al:4/2

B.1:2
C.2:1

D./3:1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_rpS552BBYjN7

20. A current 7 ampere flows in a circular arc of wire
whose radius is R, which subtend an angle 37 /2
radian at its centre. The magnetic induction B at the

centre is



https://dl.doubtnut.com/l/_0njVwcsJ0XCI

¢ 2t

i
D. Mol
S8R

Answer: D

o Watch Video Solution

21. In the figure shown there are two semicircles of

radii 71 and 75 in which a current 7 is flowing. The



https://dl.doubtnut.com/l/_0njVwcsJ0XCI
https://dl.doubtnut.com/l/_7UVwbdthX1CO

magnetic induction at the centre O will be

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_7UVwbdthX1CO

22.Find magneitc field at O

&2

51020
A 2R
247r
g, H0t?
247r
C 111020
247r

D. zero

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7UVwbdthX1CO
https://dl.doubtnut.com/l/_ZQSa0S74KcRq

23. An infinitely long conductor is bent into a circle as
shown in figure. It carries a current | ampere and the
radius of loop is R metre. The magnetic induction at

the centre of loop is

Mo 2t

—_ 1

A 7 (ﬂ )

Mo 2t
B.——(m—1

4 7 (W )
C. zero


https://dl.doubtnut.com/l/_4TpCcL21Fw43

Answer: B

o Watch Video Solution

24. A part of a long wire carrying a current ¢ is bent
into a circle of radius r as shown in figure. The net

magnetic field at the centre O of the circular loop is



https://dl.doubtnut.com/l/_4TpCcL21Fw43
https://dl.doubtnut.com/l/_WGW8M6qelFni

C.— 1
27T (W + )
Kot
D.—(m—1
27T (W )
Answer: C

o Watch Video Solution

25. In the figure, what is the magnetic field at the

point O?


https://dl.doubtnut.com/l/_WGW8M6qelFni
https://dl.doubtnut.com/l/_xIzy3xJRhLmS

Arr
wol ol
B. — —
Arr * 2rr
wol ol
C.— —
4r + Arr
p, ol pol
" An A7y
Answer: C

[ o Watch Video Solution


https://dl.doubtnut.com/l/_xIzy3xJRhLmS

26. A circular current carrying coil has a radius R. The

distance from the centre of the coil on the axis where
- o 1 :

the magnetic induction will be 3 th to its value at the

centre of the coil, is

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_xIzy3xJRhLmS
https://dl.doubtnut.com/l/_OiqG7zSS8oGs

27.Two circular coils X and Y, having equal number of
turns and carrying currents in the same sense,
subtend same solid angle at point O. If the smaller
coil X is midway between O and Y and if we represent
the magnetic induction due to bigger coil Y at O as
B, and the due to smaller coil X at O as By,then find

the ratio B, / By,

Y



https://dl.doubtnut.com/l/_OiqG7zSS8oGs
https://dl.doubtnut.com/l/_5BO9qSb0wMD9

b
B. — =2
B
B 1
. —=2 ==
B, 2
B 1
D. -~ = =
B, 4

Answer: B

° Watch Video Solution

28. The field normal to the plane of a wire of n turns
and radis r which carriers 7 is measured on the axis of
the coil at a small distance h from the centre of the

coil. This is smaller than the field at the centre by the

fraction.


https://dl.doubtnut.com/l/_5BO9qSb0wMD9
https://dl.doubtnut.com/l/_pT2E2kyL8GuR

3h2
A ——
22

5. 21
3r2
¢ 3
3h2
212

D. —
3h?

Answer: A

° Watch Video Solution

29. A cell is connected between the point A and C of a
circular conductor ABCD of centre O, ZAOC = 60°.
If B; and By are the magnitude of magnetic fields at

O due to the currents in ABC and ADC respectively, the


https://dl.doubtnut.com/l/_pT2E2kyL8GuR
https://dl.doubtnut.com/l/_SHwlcrMPAwGo

ratio of By / By is.

A.0.2

B.6

C.1

D.5


https://dl.doubtnut.com/l/_SHwlcrMPAwGo

Answer: C

o Watch Video Solution

30. In the given figure net magnetic at O will be

i

2101
. 4 — 2
3ma T
ot 2
B. —+/4
3ma T



https://dl.doubtnut.com/l/_SHwlcrMPAwGo
https://dl.doubtnut.com/l/_vaBzNt2RJqUZ

2/,60’1,
" 3ma

(1+ )

Answer: D

o Watch Video Solution

31. The unit vectors 5,3 and k are as shown below.

What will be the magnetic field at O in the following

f’l d
ey A
N\

— ]

figure?


https://dl.doubtnut.com/l/_vaBzNt2RJqUZ
https://dl.doubtnut.com/l/_0VyzZvAesVSO

n(2-5)i
A——(2— —
41 a 23
(2t 3)]
B.——(2+ —
41 a +2J
R (2+5)i
CC.——(2+ —
4 a +2Z
2+ 5)i
D.——(2+ — )k
4 a +2
Answer: B

° Watch Video Solution

32. A staright wire of length (7r2) meter is carrying a
current of 2A and the magnetic field due to it is
measured at a point distant 1em from it. If the wire is

to be bent into a circles and is to carry the same


https://dl.doubtnut.com/l/_0VyzZvAesVSO
https://dl.doubtnut.com/l/_l6n27eXBBvNO

current as before, the ratio of the magnetic field at its

centre to that obtained in the first case would be

A.50:1

B.1:50

C.100:1

D.1:100

Answer: D

o Watch Video Solution

33. L is a circular ring made of a uniform wire,

currents enters and leaves the ring through straight


https://dl.doubtnut.com/l/_l6n27eXBBvNO
https://dl.doubtnut.com/l/_Gny34LlD5iXG

conductors which, if produces, would have passed

through the centre C of ring. The magnetic field at C'

(i) due to the straight conductors is zero
(ii) due to the loop is zero
(iii) due to the loop is proportional to 6

(iv) due to loop is proportional to (7 — 6)


https://dl.doubtnut.com/l/_Gny34LlD5iXG

A. due to the straight conductors is zero
B. due to the loop is zero
C. due to path Il is proportional to 6.

D. due to the path I is proportional (7 — 0)

Answer: B

° Watch Video Solution

34. Two circular coils X and Y, having equal number of
turns, carry equal currents in the same sence and
subtent same solid angle at point O if the smaller coil,

X is midway between O and Y then if we represent the


https://dl.doubtnut.com/l/_Gny34LlD5iXG
https://dl.doubtnut.com/l/_ppCbc0IOIDcZ

magnetic iduction due to bigger coil Y as B, and that

due to smaller coil X at O as B, then

e
A.B; > B,
B.B; < B,
B
c.=L -2
Bs
B 1
D. 2L = —
B 2
Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_ppCbc0IOIDcZ

35. Figure shows a long wire bent at the middle to

from a right angle

A. The magnitude of magnetic field at the points P,

Q,R and S are same.

B. The direction of magneitc field at points Pand S

are same

C. The magnitude of magnetic field at points P and

S is zero

D. The direction of magnetic field at points R and S

are opposite to each other.


https://dl.doubtnut.com/l/_2p6XG0IG3dtp

Answer: B::C

o Watch Video Solution

single correct Ansewer type

1. Three distinct current wires intersect a finite

rectangular plane ABCD. The current is left wire and
the loop is [y . The direction of current in left most
wire and righy most loop is downards as shown in the
figure. The current [ythrough middle wire is adjusted
so that the path integal of the total magnetic field

along the perimeter of the rectangle is zero , that is ,


https://dl.doubtnut.com/l/_2p6XG0IG3dtp
https://dl.doubtnut.com/l/_lgYYiSiRyGJE

ds

S,
o]

= 0 then the current I, is

A. 2[; and upwards

B. 2]; and downwards

C. 4l; and upwords

D. 3l; and downwards

Answer: C

° Watch Video Solution

%
2.Rank the value of ]{Edl for the closed paths shown

in figure from the smallest to largest.


https://dl.doubtnut.com/l/_lgYYiSiRyGJE
https://dl.doubtnut.com/l/_yYJBHWBscwsv

A.ab,cd

B. a,c,b,d,

C.a,d,cd

D. a,c,b,d

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yYJBHWBscwsv

3. Eight wires cut the page perpendicularly at the
points shown in figure . A wire labeled with the
integer k(k=1.2....80 carries the current ki, where i=2A .
For those wires with odd k, the current is out of the

page . For those with even k, it is into the page. the
%
value of ﬁ ds =0 along the closed path

indicated and in the direaction shown.

A. 10/10
B. 5,LLO
C. 15/,L0

D. 20#0


https://dl.doubtnut.com/l/_gwNLgfzDSTIa

Answer: A

o Watch Video Solution

4. A long thin hollow metallic cylinder of radius R has
a current | ampere. The magnetic induction B away
from the axis at a distance r from the axis varies as

shown in

A o

B. e

C.le

D. e


https://dl.doubtnut.com/l/_gwNLgfzDSTIa
https://dl.doubtnut.com/l/_1T7GwhaxgSLX

Answer: A

o Watch Video Solution

5. A coaxial cable made up of two conductors. The
inner conductor is solid and is of radius R; and the
outer conductor is hollow of inner radius R, and
outer radius R3. The space between the conductors is
filled with air. The inner and outer conductors are
carrying currents of equal magnitudes and in
opposite directions. Then the variation of magnetic

field with distance from the axis is best plotted as

A L


https://dl.doubtnut.com/l/_1T7GwhaxgSLX
https://dl.doubtnut.com/l/_KgQqBiJolvBA

B. L

C. e

D. les

Answer: C

o Watch Video Solution

6. 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

3R
point 'P’ at a distance - from the axis of the


https://dl.doubtnut.com/l/_KgQqBiJolvBA
https://dl.doubtnut.com/l/_EhAGZ3NHD1oB

cylinder will be

A. zero

Iy

> 727R
Lot

" 187R

p, Ho!
36mR



https://dl.doubtnut.com/l/_EhAGZ3NHD1oB

Answer: D

o Watch Video Solution

7. A current | ampere flows along the inner conductor
of a co-axial 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

B. zero

MO 21
C.——
4 r


https://dl.doubtnut.com/l/_EhAGZ3NHD1oB
https://dl.doubtnut.com/l/_xtxRJHxo51ZN

po 27
A o

Answer: B

o Watch Video Solution

8. From a cylinder of radius R, a cyclinder of radius R/2
is removed, as shown . Current flowing in the
remaning cylinder is |. magnetic field strength is :

L.

L

A. zero at point A

B. zero at point B

tol
3R

C.

at point A


https://dl.doubtnut.com/l/_xtxRJHxo51ZN
https://dl.doubtnut.com/l/_Ef2vWGB52Ozv

pol
3R

D.

at point B

Answer: D

o Watch Video Solution

9. A winding wire which is used to frame a solenoid

can bear a maximum 10 A. current If length of

solenoid is 80 cm and its corss sectional raedius is 3

cm , then required length of winding wire is (B =0.2T)
A.1.2 x 10°m

B.4.8 x 10°m

C.2.4 x 10°m


https://dl.doubtnut.com/l/_Ef2vWGB52Ozv
https://dl.doubtnut.com/l/_Z6i2XraS8xEg

D.6 x 10°m

Answer: C

o Watch Video Solution

10. A cylindrical conductor of radius 'R’ carries a

7

current '¢’. The value of magnetic field at a point
which is R /4 distance inside from the surface is 107"
Find the value of magnetic field at point which is 4R

distance outside from the surface


https://dl.doubtnut.com/l/_Z6i2XraS8xEg
https://dl.doubtnut.com/l/_m3cMLyRGrj8a

4
¢ 2r

80
D. —T

Answer: B

o Watch Video Solution

11. Two coaxil solenoids 1 and 2 of the same length are
set so that one is inside the other. The number of
turns per unit length are n; and ny. The current ¢,
and iy are flowing in opposite directions. The
magnetic field inside the inner coil is zero. This is

possible when


https://dl.doubtnut.com/l/_m3cMLyRGrj8a
https://dl.doubtnut.com/l/_wBtIeKolrL8y

A.’I:l 7é ’1:2 and nine

B.i; = iy and n; # no

C.’I:l = ’I:z and ny — ny

D.’l:l = Mo and ’I:l’ng

Answer: C::D

° Watch Video Solution

12. Two identical current carrying coaxial hoops, carry
current | in an opposite sense. A simple amperian
loop passes through both of them once. Calling the

loop as C,


https://dl.doubtnut.com/l/_wBtIeKolrL8y
https://dl.doubtnut.com/l/_VnfwGkp8nr7e

A, 7{3 dl = pol

B. the value of ]{B dl = + 2yl is independent
of sense of C.

C.there mat be a point on C where, B and dI are
perpendicular

D. B vanishes everywhere on C.

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_VnfwGkp8nr7e

