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Physics

Moving Charges and Magnetism

A closely wound solenoid of 2000 turns and area

2 carries a current

of cross-section 1.5 x 10™* m
of 2.0 A. It is suspended through its centre and
perpendicular to its length, allowing it to turn in
a horizontal plane in a uniform magnetic field

5 x 1072 tesla making an angle of 30° with the
axis of the solenoid. The torque on the solenoid
will be

(A)3 x 103 Nm

(B) 1.5 x 10 3*Nm

(C)1.5 x 107 2Nm

(D) 3 x 10"2Nm

Which of the following represents a correct
figure to display magnetic field lines due to a

solenoid?
(A) Cross-section of wires
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(B) Cross-section of wires
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(Q) Cross-section of wires
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(D) Cross-section of wires
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Current sensitivity of a moving coil galvanometer
is 5div/mA and its voltage sensitivity (angular

cusT
SR

DPP: 01

deflection per unit voltage applied) is 20div/V.
The resistance of the galvanometer is

(A) 4092

(B) 2592

(C) 25002

(D) 5002

A straight wire of semi-infinite length having
current i has starting point at O as shown in

figure. The magnetic field at point P will be:
up to o
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A proton and an a-particle enter in a uniform
magnetic field perpendicularly with same speed.

The ratio of time periods of both particles <%)

will be
(A)1:2 (B)1:3
@2:1 D)3:1

Q6 Magnetic field at P due to given structure is
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Two particles X and Y having equal charges
after being accelerated through the same
potential difference, enter a region of uniform
magnetic field and describe circular path of
radius R; and Ry respectively. The ratio of mass
of X tothatof Yis

(A) (ﬂ)l/z

R,
(B) g_j
(©) ( B ) 2
(D) g_;

If an electron enters a magnetic field with its

velocity pointing in the same direction as the

magnetic field, then

(A) The electron will turn towards right

(B) The electron will turn towards left

(C) The velocity of the electron will increase

(D) The velocity of the electron will remain
unchanged

Consider a tightly wound 200 turns coil of
radius 5 cm, carrying a current of 4A. Find the
magnitude of magnetic field at the centre of the

coil.
(A)1072T (B)107°T
(10741 (D)107°T

Q10 Following is square shape loop, whose one arm

BC produces magnetic field B at the centre of
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coil. The resultant magnetic field due to all the
arms will be:

- (

— B

(A) 4B
(8)B/2
©B
(D) 2B

A cylindrical conductor of radius R is carrying a
constant current. The plot of the magnitude of
the magnetic field. B with the distance d from
the centre of the conductor, is correctly

represented by the figure :

1N

(A)

A resistance of 90012 is connected in series with
a galvanometer of resistance 100€2. A potential
difference of 1 volt produces 100 division

| PW Website
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deflection in the galvanometer. Find the figure

of merit of galvanometer ?

(A) 1075 A /div 7l
(8) 10~ A/div 1
(€) 1077 A/div
(D) 107> A/div

o by

Q13 Magnetic field at a distance r from an infinitely
long straight conductor carrying steady current

varies az (A) Rotate about an axis parallel to the wire
(A) 1/r (B) Move away form the wire
E(B:; 1; 7’3 (C) Move towards the wire

r

(D) Remain stationary

(D) 1/ /r
Q17 Find the magnetic field at the centre O of the
Q14 A current carrying loop is placed in a uniform

loop shown in the figure.
magnetic field. The torque acting on it does not

depend upon i

(A) shape of the loop. 4R
(B) area ot the loop.

(C) value of the current.

(D) magnetic field.
Q15 A closed curve encircles several conductors. The —>

line integral f B- dz around this curve is 2R

3.83 x 1077 T — m. What is the net current in (A) :;;@

the conductors? ®) M@

(A)0.1 A b

(8) 0.2 A ©) 550

(© 03A (D) 5z ®

(D) 0.4 A - N

Q18 A dipole of magnetic moment M = 305 A m? is

Q16 A rectangular loop carrying a current I is placed along the y-axis in a uniform magnetic

situated near a long straight wire such that the field B = (22 + 53) T. The torque acting on it is

wire is parallel to one of the sides of the loop (A) —40k N m

and is in the plane of the loop. If a steady current (B) —50]}: Nm

I is established in the wire as shown in the © _60]A{;Nm

figure, the loop will: (D) —70k N m

—

Q19 Calculate the value of Magnetic field (B) due to
a current carrying conductor at a location shown
in the figure.
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(C)ézf—g[éJr%: ®
(D)E:;‘T";[@Jr%_ ®

A current of 50 A is passed through a straight
wire of length 6 cm, then the magnetic
induction at a point 5 cm from the either end of
the wire is (1 gauss = 10* T)

(A) 2.5 gauss

(B) 1.25 gauss

(C) 1.5 gauss

(D) 3.0 gauss

Which of the following graphs shows the
variation of magnetic induction B with distance
r from a long wire carrying current

A E 1
I

(B) 3

©
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An electron and a proton moving on a straight
parallel paths with same velocity enter a semi-
infinite region of uniform magnetic field
perpendicular to velocity.

Which of these are correct?

l. They will never come out of magnetic field
region.

Il. They will come out travelling along parallel
paths.

lll. They will come out same time.

IV. They will come out at different times.

(A) land Il (B) lland 1l

(©) Iland IV (D)l and IV

A current carrying loop is placed in a uniform
magnetic field in four different orientations, |, II,
[l and IV. Arrange them in the decreasing order
of potential energy.

B — B
n
n
B
—
90"
n

A I>11>1> 1V

B)YI>1>1>1Vv
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Magnetic field at point 'P' due to following
current distribution is :-

[I®““-“
o i, T
a iy
" 90" g
—————————— =P
I e
I -
d ___..-"
i

(A) %21’ /2 _ a2

wola
(B) £
(€) %,/Tz “ a2
(D) tla

272

For Question two statements are given, one

labelled Assertion (A) and the other labelled

Reason (R).

Select the correct answer to these questions

from the codes (A), (B), (C) and (D) as given

below :

Assertion (A) Resistance of ammeter is more

than that of milliammeter.

Reason (R) The current measuring range is more

in ammeter than in milliammeter.

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

(B) Both, A and R are true, but R is not a correct
explanation of A.

(C) Ais true, but R is false.

(D) A is false and R is true.

Equal currents are flowing in two infinitely long
wires lying along  and y-axes in the directions
shown in figure. Match the following two
columns.

Q27

Q28

NEET

Column | Column 11

(a) Magnetic field at (a, a) (p) along positive y-axis
(b) Magnetic field at (~a,-a) (q) along positive z-axis
(c) Magnetic field at (@, —a) | (r) along negative z-axis

(d) Magnetic field at (—a, a) (s) zero

Aa—qg, b—r,c—s,d—s
B)a—q,b—p,c—s,d—s
Qa—-p,b—r,c—s,d—s

D)a—p, b—r,c—8,d—p

A current flows along the length of a long thin
cylindrical shell of radius R. Match the fields in
different regions given in column-I to their
respective matches in column-II.

Column-I Column-II
A |B(r<R)|P |Bxz<
B. | B(r>R) | Q. | Zero
C. B(r=R) | R | Bxr
D. | B(r=0) |S. | Maximum
T. | Discontinuous
(AJA-Q B-P C-S,T D-Q

(B)A-Q
QA-Q
D)A-Q

B-PRR C-S, T D-Q
B-P C-S5,T D-R
B-P C-5,T D-Q,R

For Question given, one labelled Assertion (A)

and the other labelled Reason (R).

Assertion(A) Ammeter is used in series and

voltmeter in parallel of the circuit.

Reason (R) Ammeter is used to measure the

current and voltmeter is used to measure the

potential difference.

(A) Both, Aand R are true and R is correct
explanation of A.

(B)

O) Android App | iOSApp | PW Website
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Both, A and R are true, but R is not a correct
explanation of A.

(C) Ais true, but R is false.

(D) A is false and R is true.

Q29 Assertion A: The magnetic field produced by a
current carrying solenoid having number of turns
per unit length constant is independent of its
length and cross-sectional area.

Reason R: The magnetic field inside the long

solenoid is uniform.

(A) Assertion is True, Reason is True; Reason is a
correct explanation for Assertion

(B) Assertion is True, Reason is True, Reason is
not a correct explanation for Assertion

(C) Assertion is True, Reason is False

(D) Assertion is False but, Reason is True

Q30 Statement I: If a charged particle is moving on a
circular path in a perpendicular magnetic field,
the momentum of the particle does not change.
Statement II: Velocity of charge particle does
not change in the magnetic field.

(A) Both statements are true and statement Il is
the correct explanation of statement I.

(B) Both statements are true but statement Il is
not the correct explanation of statement .

(C) Statement | is true but statement Il is false.

(D) Both statements are false.
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Q1

Q2

Q3

Q4

Text Solution:

(o)}
7 = NiA B sinf

Text Solution:

Q)

Hints & Solutions

Note: scan the QR code to watch video solution

Q5

From right hand thumb rule, we can say that

option C is the correct answer.

Video Solution:

=l

Text Solution:
(o)
div

Current sensitivity, I, = 5H

Voltage sensitivity, V, = 20%

Text Solution:
(B)
B :%% [cos By + cosBy], 81 =6°, 63 =0°

Video Solution:

cus?
‘SERVICE

Qé

Q7

Text Solution:

(A)
By using
_ 2mm
T= "B
To _ma B _ 4y G
:>Tp_mpxqa_mp 2‘11;
= T, =21,

Text Solution:

(o)
g 16 16 I6

£ M Ho Mo
Bp T 4nR + 4m(3R) 47(2R)
_>

_ k1o 1 17 _ 5 ko1l
BP* 47R [1+§_5] — 6 4nR
Video Solution:

Text Solution:
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Q8

Q9

Text Solution:

(D)

If an electron's velocity matches the direction of
the field, then

6 =0

we know that force in magnetic field is,

F = quBsin6

As @ = 0°

then F=0;

Consequently, an electron's velocity will not
change.

Video Solution:

Text Solution:

(A)

Since coil is tightly wound, we may take each
circular element to have same radius
R=5cm=5x10"2m

N =200

|=4A

B— woNT _ Amx107"x200x4
2R 2x5x1072

Q Android App

CUSTOMES
‘SERVICE

NEET

—100.48 x 10T
~ 10727

Video Solution:

Q10 Text Solution:

(A)
- 'S
Yi X ik
SNy

The direction of flow of current in the given
square loop is anti-clockwise .

Thus, according to the right-hand rule, the
magnetic field due to any of the arms will be in
the direction outside the plane of paper.

So, the net magnetic field will be an addition of
magnetic fields of all arms.

The magnetic field of arm BC is given as B.

It's a square loop so all the arms will have the
same magnetic field i.e.B

By adding all the magnetic fields we will get the
resultant magnetic field due to all the form arms.
Therefore, the magnetic field because of all the
four arms at the center will be,

Bt =B+B+B+B

=B = 4B

Thus, the net magnetic field due to all the arms
is 4B

Hence option(1) is the correct answer.

Video Solution:
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Q11 Text Solution:
(o)

— .

Inside (d < R)

Magnetic field inside conductor

orBde...(i)

Straight line passing through origin

At surface (d =R)
W og ..

B— ﬂﬁ ('[/Z)

Maximum at surface

Outside (d > R)
M

27 d

or B x % (H yperbolic)

Video Solution:

Q12 Text Solution:

cus?
‘SERVICE

NEET

(D)
Solution:
- I _ V.
K=5=1m
- _ 1 _ 1
K [900—100) 100 g

K — 107 A/ division

Video Solution:

Q13 Text Solution:

(B)
Magnetic field at a distance r from infinetly long
wire is given by

B= »' - B«

27r

S|

Video Solution:

Q14 Text Solution:

(A)

Torque acting on a current carrying loop is given
by

7 = NiABsin0

Clearly, torque doesnot depend upon the shape
of loop.
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Q15

Q16

Text Solution:
(©
From Ampere's law ,for a closed loop carrying

current
_>

[/ B

_>

since g = 4m x 1077 H/m.and
- =
[ B .dl =3.83x107"

given

= 20T .34

4r x 1077

Text Solution:

(©

The correct option is C

move towards the wire

Referring to Fig. the forces acting on arms BC
and AD are equal and opposite. The force on arm

AB is given by-
B i c
A
A Y
A < D
a ! $
— b ——

o opeli
LT T 2ma
which is directed towards the wire. The force on

arm CD is given by

B _ polt

L = 27(a+b)

Which is directed away from the wire. Since

F1>F2, the loop will move towards the wire.
Hence the correct choice is (c).

cus?
‘SERVICE

Q17

NEET

Video Solution:

Text Solution:
Q)

0L
The correct option is C Bot

32R
Let the magnetic field at point O due to part 1, 2

and 3 be B4, B, and B3 respectively.
dB = poldl

47r?
_poldI

1= "2
TR
_“O(T) _ i(27R)
" 4n(4R)?  47x16R?
o
B1=557 —Out of the plane
B, = Lot (m(2R))
- 2
4m(2R)
_ Hoi(2TR)
T 4nx2R?

B, = ’gé —Out of the plane

TR
m(3)
4R?
_ PoATR
87R?

Bs= gg —Out of the plane

So, the net magnetic field at piont O is given by
B=B1+By+ B3

iy Kot Kot
"2k T3k T 3R

Kol | 1

141

oMot |1 B |9
_sR[Z+2}_8R[Z}

Kot | 9 ot
8R [Z} =~ 3R

B4

I,
= 355 —Out of the plane

Q18 Text Solution:
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Q)
Given that,

— ~
Magnetic moment of a dipole, M = 305 Am?

— ~ ~
Magnetic field, B = <2i + 5j> T

Torque acting on the dipole,
~ 7 =30j x (2% n 53) — 60k Nm Q20 Text Solution:
(©)

Video Solution:

P
o~
i
f' f!l b
-7k o
1 [
F = N 0¢
‘ o i
£y =t ~
r 1 AY
3em  3cm

Text Solution:

(A)

Electric current flowing through the straight
conductor, =50 A. Length of the wire, L=6 cm
Distance of point (p) from the centre of the wire,
Infinite length wire | B, = 5> r=4cm=04mlgauss=10"4T
Angle beteen the point P and the one end of the
wire, 8; = 37° Angle between the point P and
the other end of the wire, 85 = 37°. Magnetic
Semi infinite length wire " dnr permeability, p, = 4m X 1077
Step 2: Formula used

B =t (sin 01 + sin 02) ....................... (a)

47mr
‘ B denotes the magentic induction at the piont P
ol g P B, = oy lsine = sing) Step 3: Calculation of the magnetic induction at
point P
In this question Substituting the given values in equation
(@), we get

—7 . .
B= —472;130 025;2‘4 (sin 37° + sin 37°)

B = 10750 (9 g4 (. 6)

0.04
B=1.5x1074T
B =1.5 guass

B = L [sinGO" _sin 450]

" 4ma

(By right hand rule we can find direction)
ket [ VB 1
B = 4ma [T - ﬁ] ®

Video Solution:

Q Android App | iOS App | PW Website
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Q21 Text Solution:
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Video Solution:

Q22 Text Solution:
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Video Solution:

Q23 Text Solution:

()

Potential energy, U= —M . B = —M Bcos#f
()U=—MBcos180°=MB
(2)U=—MBcos90°=0

cus?
‘SERVICE

Q24

Q25

NEET

(3) U=—M Bcosf
(4) Y =+ M Bcosf

Video Solution:

Text Solution:

(B)
— —

_ kol
B1 = 32 = IR X 2
L
T 27R T 27mr

— —
Angle between B and By = 180 — 260
=Bnet=y/B} + B} + 2B B, cos(180 — 20)

- g—if\/? x /1 — cos(20)
— L /3, [sin® ()

V27
kol a _ Mola
= Bpet = - X 5 = g,
Therefore option B is correct.
|® B,
a - “"" J

Text Solution:
(D)

lammeter > ImA

SO, Rammeter < Rma
hence (A) is false and (R) is true.

Video Solution:
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Q26

Q27

Text Solution:

(A)

(a,a)

_ ol
B_27r'r'

and then using Right hand rule.

Video Solution:

[EE

Text Solution:

(A)
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(D)

Beentre =0

Q28 Text Solution:

(A)

- The assertion states that "An ammeter is always
connected in series whereas a voltmeter is
connected in parallel."

- This is true. An ammeter measures the current
flowing through a circuit, and to do this
accurately, it must be connected in series with
the circuit. A voltmeter measures the potential
difference (voltage) across two points in a circuit,
and it must be connected in parallel to measure
this difference accurately.

Reason is also true and correct explanation of
assertion.

Video Solution:

O Android App | iOS App | PW Website
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Q29 Text Solution:
(B)
Magnetic field inside the solenoid at point P is
given by,
B =2 (2mni) [sin a +sin ]
Where n=no. of turns per unit length = N/L Thus
it is clear that magnetic field is independent of
length and cross sectional area. Also the
magnetic field within solenoid is uniform and
parallel to the axis of the solenoid.

Q30 Text Solution:
(D)
When a charged particle is moving on a circular
path in a magnetic field, the magnitude of
velocity does not change but direction of
velocity is changing every moment. Hence
velocity is changing, so momentum (mv) is also
changing.

Video Solution:
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