Moving Charges and Magnetism

Questionl

A wire of length ' L ' carries a current ' [ '. If the wire is turned into
a square coil of single turn, the maximum magnitude of the torque

%
in a given magnetic field (B) is

MHT CET 2025 5th May Evening Shift

Options:

A.

IBL
16

IBL?
16

Answer: D

Solution:

Step 1: Side length of the square

If the wire of total length L is made into a square loop (1 turn), the perimeter is L.

- L
Side of square = .
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Step 2: Area of the square loop

Step 3: Torque on a current loop in a magnetic field

The magnetic torque on a current loop is given by:

T = puBsind

where = I x A is the magnetic dipole moment, and maximum torque occurs when sin 6 = 1.
Tmax = 1AB.

Step 4: Substitution

— L?

IBL?
Tmax — 16 *

Final Answer:

IBL?
16

Correct option: D

Question2

A circular coil carrying current has radius ' R '. The distance from
the centre of the coil on the axis where the magnetic induction will
be 21—7 th of its value at the centre of the coil is

MHT CET 2025 5th May Evening Shift
Options:
A.

3v2R
3R
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2v2R
D.
2R

Answer: C

Solution:

Step 1: Formula for magnetic field on axis
Magnetic field at a point on the axis of a current-carrying circular coil at distance x from the center is:

_ _ IR
B(:L’) — 2(R*+a2)3?

At the center (z = 0):

I
B(0) = 4x

Step 2: Ratio condition

We want:
B(z) = 5-B(0)
Substitute:

pol R? 1wl

2(R*+22)32 — 2T " 2R

I
Cancel £5~:

R 1
(R*+z?)%2 — 27R

Step 3: Simplify equation

R _ 1
(R*+z?)32 _ 2IR

Cross multiply:

27R3 = (R? 4 2)3/2

Step 4: Square both sides
(27R?%)* = (R® + 2*)°

729R® = (R? + 2?%)3

Take cube root:

9R? = R* + z*
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So:
x?2 = 8R?

r = 2v/2R

Final Answer:

2v2R

Correct option: C

Question3

Lorentz magnetic force is acting on a particle of charge q moving

with velocity V in a magnetic field B. The work done by this force
on the charged particle is

MHT CET 2025 26th April Evening Shift
Options:
A.

Z€1ro

onc

C.
infinity
D.
gBsinéd

Answer: A

Solution:

The Lorentz force due to a magnetic field only is:
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—

F = qf) x B.
Now, the work done by a force in moving a particle is:

aw. _
T—F'V.

Substitute:

= —

F-V=(qVxB)-V.

But V x B is perpendicular to V, so the dot product is zero.
Hence,

W-0 = W=o0

Correct Answer: Option A (zero).

Question4

Two wires of equal lengths are bent in the form of a square and a
circular loop. They are suspended in a uniform magnetic field and
same current is passed through them. Torque experienced by

MHT CET 2025 26th April Evening Shift
Options:
A.

square loop is greater.

B.

both the loops is same but not zero.

C.

both the loops is zero.

D.

circular loop is maximum.

Answer: D
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Solution:

The formula for torque is:

7 = I ABsin @where 7 is torque, I is current, A is the area of the loop, B is the magnetic field, and @ is the
angle between the field and the normal to the loop.

Since the current, magnetic field, and angle are the same for both shapes, the torque mainly depends on the
area A of each loop.

For a given length of wire (same perimeter), a circle always has a bigger area than a square.

So, the circular loop will experience a greater torque than the square loop.

Question5

An infinitely long straight conductor carrying current' I 'is bent
into a shape as shown in figure. The radius of the circular loop is ' r
'. The magnetic induction at the centre of the loop at point' O 'is

( 1o = permeability of free space)

MHT CET 2025 26th April Morning Shift

Options:
A. zero

B. 2 (7 —1)

Anr
C. £ (r 4 1)
D. &% (7 — 1)

Answer: D
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Solution:

A P R B

Magnetic field at centre O = magnetic field due to section AB+ magnetic field due to section PQR
Bo = Bas + Brqr

_ Mol

Ba = 51 ...(outside the plane of paper)
and Bpqr = ’2‘—%1 ....(inside the plane of paper)
ol I pol(n—1)
Bo=%g — 4 = “%w

Question6

In the following figure magnitude of the magnetic field at the point p
is

.

I GO
—

™3
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Options:

Mol 4 pol
A' 47r + r
pol pol
B. &+ 2r
ol ol
Comr T
bl pol
D' 47r 4r
Answer: C
Solution:

Magnetic fields due to different portions 1, 2 and 3 are respectively,
B1 =0,
B, = 42 . I (directed outside the paper)

B3 = £& . 1 (directed outside the paper)

Bnet:B2+B3_M+Z_ﬂTI

— Axr

Question7

A circular coil carrying current ' T ' has a radius ' 7 ' and ' n ' turns.

The magnetic field along the axis of a coil at a distance ' 24/2r ',
from its centre is ( uo = permeability of free space, n is very small)

MHT CET 2025 25th April Evening Shift
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Options:

ponl
A. or

ponl
B. 18r

ponl
C. 54r

ponl
D. 27r

Answer: C
Solution:

Magnetic field at a point on the axis,

B_ Mo 2mnIR?
4 (R2 +x2)3/2
_ Mo 27mnr?
4 3/2
g [7‘2 + (2v/2r)2
o 2mnr? g 2mnr? pond

= - X =~ % —
i [r2 + 8r2]3/2 4 (9r2)3/2 54r

Question8

The magnetic field intensity H at the centre of a long solenoid having
n turns per unit length and carrying a current I, when no material is
kept in it is ( uo = permeability of free space)

MHT CET 2025 25th April Morning Shift
Options:

A. ponl
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Ho
D. T
Answer: C

Solution:

Step 1: Recall the relation

Magnetic field intensity H (measured in A/m) is given by

=2

where IV is number of turns, [ is length of solenoid, and I is current.
For n turns per unit length,

T=n = H=nl

Step 2: Magnetic flux density B

The magnetic induction inside solenoid is

B = poH = ponl.

But the question specifically asks for magnetic field intensity H (not B).
Final Answer:

H=nl

Correct Option = C.

Question9

Current [ is carried in a wire of length ' L '. If wire is bent into a
circular coil of single turn, the maximum torque in a given magnetic
field B is

MHT CET 2025 25th April Morning Shift
Options:

L’ B
A —

L2IB
B. 47
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L2 B?
Co 2

LB
D. 1]

Answer: B

Solution:

Step 1: Relation for torque
The maximum torque on a current-carrying coil in a magnetic field is:
Tmax =NIAB
where:
e 1 = number of turns,

e ] = current,

A = area of coil,
e B = magnetic field strength.

Here, number of turns n = 1.

Step 2: Find radius of the coil

The wire has length L. It is bent into a circle.

L=2nmr = r:%
T

Step 3: Area of coil

Amm?—n(L)' = £

Step 4: Torque

Tmx =I1-A-B=1-£.B

L’IB
Tmax — A

Final Answer:

L?IB
Option B:

Question10

Get More Learning Materials Here : & m @) www.studentbro.in



A square of side ' L ' metre lies in x — y plane in a region where the

magnetic field is B and B = Bo(2i + 35 + 4]%), where By is constant.
The magnitude of flux passing through the square (in weber) is

MHT CET 2025 25th April Morning Shift
Options:

A. V29 B, L?

B.4 B, L*

C.2B, L’

D.3B,L?

Answer: B

Solution:

-

Magnetic flux (¢) = B- A
Here, B = By(2i + 3j + 4k)
A=rL%

b= (BO(2% 35+ 412,-)) : (LZIQ;)

L p= (2302 3By + 43012;) . (L?l?:)

.. ¢ =A4ByL?

Question1l

A long straight wire of radius ' r ' carries a steady current' [ '. The
current is uniformly distributed over its cross-section. The ratio

(B%) of the magnetic field ' B ' and ' B, ' at radial distances ' 5 '

and ' 37 respectively, from the axis of the wire is

MHT CET 2025 25th April Morning Shift
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Options:
A 3

B.

Y[V

5
C. 5

1
D. )
Answer: B

Solution:

When the point is inside the wire,

By Ampere's Law:

B. 27wz = polenclosed

Since current is uniformly distributed, the current enclosed at radius x is :

Tenclosed =1 <7;f22) =1 <f_§>

B-2mx = /"'OIenclosed

_ olz
B = 2mr2

For outside the wire, entire I is enclosed so: B127wz.3r = pol

polz
By = “:T_OI
67r
B _G&
. Fl =5
B 3 r
Question12

In hydrogen atom, an electron of charge 'e' revolves in an orbit of
radius ' 7 ' with speed ' v '. The magnetic moment associated with
electron is
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MHT CET 2025 23rd April Evening Shift
Options:

A S5
B. &
C.evr

D. v/2evr
Answer: B

Solution:

Step 1: Current due to revolving electron

An electron going around in a circular orbit of radius r constitutes a current loop.

e Time period of revolution:

T — circumference _ 2mr
speed v
e Current:
charge _ e __ e __ ev
" time period T T (2nrfv)  2@r”

Step 2: Magnetic moment formula

Magnetic moment of a current loop:
n= I- A)
where A is area of loop: A = 7r?.

So:

p=(g5) -mrt = .

Step 3: Match with options

Thus, the associated magnetic moment is

eur

2

That corresponds to Option B.

Get More Learning Materials Here : & m @) www.studentbro.in



Question13

Two current carrying identical coils are kept as shown in figure. The
magnetic field at centre ' O 'is ( N and R represent the number of
turns and radius of each coil respectively, ;1o = permeability of free
space)

coil2 _4.____
-*-—l__’-—--'
lﬁ 1

VM eoil 1

MHT CET 2025 23rd April Evening Shift

Options:

poNI
A. 2R

NI
B. HoiVI
V2R

NI
C. HolV L
2v2R

po N
D. =

Answer: B

Solution:

polN
B= = II+1;

NI
B=HEr 1r g

2R
polNT

V2R

B=
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Question14

The relation between magnetic moment (M) of a current carrying

circular coil and length (L) of the wire used is

MHT CET 2025 23rd April Evening Shift

Options:
A MxL

1

C.M x L2

D.Moc#

Answer: C

Solution:

Step 1: Recall definition of magnetic moment
Magnetic moment of a current loop:

M=I-A

where I is current and A is the area of the loop.

Step 2: Relating area with wire length

Suppose wire of length L is bent to form one circular loop.
Circumference of circle:
2rr=L = r= #

So the area of the circle:

2
Amm? = n(£)’ = £
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Step 3: Magnetic moment expression
M=I-A=I-L

So,

M o< L? (for fixed current I)

Final Answer:

Option C: M o L?

Questionl5

A square coil ABCD of side ' L' is carrying a current in clockwise
direction. A straight conductor carrying current I, (upward

direction) is kept parallel to side AB at a distance

L in the plane of

ABCD. The net force on the coil ABCD is ( 1o = magnetic

permeability)

MHT CET 2025 23rd April Morning Shift

Options:

poliIz
A. e

3uolil
B. NZIQ
™

3uolil
C. #§12
™

9ol
D. .U§12
Y[8

Answer: D

Solution:
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I
D . AL
* 4—;-—’
L TII Th 1k
v <
C I B

Force on a segment of wire of length L at distance r from a long wire is:

F= £ . LL 7
2 r

Net force on loop = sum of forces on all 4 sides
Side AB ( distance = %) : (‘attractive )

_ po Ll _ 3polily
Fap=97r -5 - L="—
3

Side CD ( distance = %) : ( repulsive )

—

_ Mo 11y _ 3polils
Fop = 5r -t - L= "%
3

Sides BC and AD :
forces cancel (equal \& opposite)
Net Force:

3ol I 3ol I
Fret = Fap — Fep = Holilz — 9fHolils

2w 8m
FNet = glug—frlb
Question16

The magnetic field at the centre of a current carrying circular coil of
area' A'is' B'. The magnetic moment ( M ) of the coil is (g =
permeability of free space)
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Options:

BA?
T pom

3/2
B. 2BA_
poV/m

BA3/2
HoT

o/

Answer: B

Solution:
Step 1: Recall formulas

e Magnetic field at the center of a circular coil of radius r carrying current I, with NV = 1 turn:

e Magnetic moment:

M=IxA

where A = 7r2.

Step 2: Express [ in terms of B and r

I
T Mo

Step 3: Express magnetic moment

M=1-A=2B.4
Ho

Step 4: Eliminate radius r using A = 72

— .4
T=4/%.

Substitute:

_ 28 [a,
M=2. 4. 4
]\4':23A3/2

poy/T

Final Answer:

Get More Learning Materials Here : & m @) www.studentbro.in



2BA3/2
poy/

Option B:

Question17

Let the current ' I ' be associated with an electron of charge ' e’
moving in a circular orbit of radius ' 7 ' with speed ' v ' around the
positively charged nucleus. The ratio - is

MHT CET 2025 23rd April Morning Shift
Options:

el
Al 5

B. 21

el
(S
C.m
D 2L

Answer: C

Solution:

Step 1: Understand the physical situation

An electron of charge —e is moving in a circular orbit of radius r with speed v.
This circulating charge produces a current 1.

Step 2: Express current

Current is defined as charge per unit time:

I = charge passing a point
- time period

The electron completes one revolution (circumference 27r) in time:

T — 27r

v

During this period, one full charge e circulates. So
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Step 3: Rearranging

_ ev
I= 2nr
So,

r _ _€_
v~ 2xl

Step 4: Match with given options
Option C: 57
v Correct.

Final Answer:

=57 = Correct Option: C

r
v

Questionl8

- .
A particle of charge ¢ moves with a velocity V = ai in a magnetic

— A A
field B = bj + ck, where'a','b 'and ' ¢ ' are constants. The
magnitude of force experienced by particle is

MHT CET 2025 22nd April Evening Shift
Options:

A. qaVb? + ¢?

B. qa(b + ¢)

C.qavb? —¢c?

D. zero

Answer: A

Solution:
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Magnetic force formula
F=q(V x B)
V x B=ai x (bj + ck)
= ab(i x j) + ac(i x k)
— abk — ac}'
Magnitude of Force
— - =
[F| =q| V xB|
= ¢4/ (ab)? + (ac)?
= qa\/b2 + c?

. — -
Magnitude of Force |F| = qay/b? + c2

Question19

Two similar wires of equal lengths are bent in the form of a square
and a circular loop. They are suspended in a uniform magnetic field
and same current is passed through them. Torque experienced by

MHT CET 2025 22nd April Evening Shift
Options:

A. circular loop is greater.

B. square loop is greater.

C. both loops is same.

D. both will be zero.

Answer: A

Solution:

Step 1: Formula for magnetic torque

For a planar current loop in a uniform magnetic field:
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T =mBsin6,

where m = I A is the magnetic dipole moment,
I = current,

A = area of the loop.

So torque < A, since I, B are the same.
Step 2: Length constraint

Let the wire length be L.

e Square loop:

Perimeter = L = 4a. Soside=a = %.
Area= Ay = a’? = (%)2 = f—;.
e Circular loop:
L

Circumference=L = 2nmr — r = 5

Area= A, = 7r? = W(%)Z = f—;.
Step 3: Compare areas

We need to compare:

LZ

Acir _ E __ 16 _ 4 ~

K_L_Z_E_?le’?'
16

So,

Acir >Asq'

Step 4: Conclusion

Since torque 7 o< A (for same I, B, 6),

Teir > Tsq -

Answer: Option A — Circular loop is greater.

Question2(

A wire of length L carries current / along x - axis. A magnetic field

% A A A
B = By(i —j — k)T acts on the wire. The magnitude of magnetic
force acting on the wire is
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Options:

A.

B.

C.

ILBy
2

ILBg

9IL B,

Get More Learning Materials Here : &

D. +/2ILB,

Answer: D

Solution:

Step 1. Recall formula

Force on current carrying conductor of length vector Lin magnetic field B:

F=1I(L x B)

Here, I is current, L is the vector along the wire (magnitude = physical length, direction = current).

Step 2. Identify given vectors

o Wire along z-axis, current along +4.
So:
L=1Li

e Magnetic field:
B=By(i—j—k)

Step 3. Compute cross product

LxB=1Lix [Bo(i—j—k)] =LBo(ixi—1ixj—ixk)

>

X
I
o

.« i

°
S5

X
o

I
>

°
ST
X
P bl
Il
I
S

So:
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A

Lx B=LBy(0—k—(-})) = LBo(j — k)
Thus:

F=1I(L x B) = ILBy(j — k)

Step 4. Magnitude

|F| = ILBy\/12 + (—1)2 = ILByV2

Final Answer:

V2ILB,

Correct option: D.

Question21

A circular coil of wire consisting of ' n ' tums each of radius 8 cm
carries a current of 0.4 A . The magnitude of the magnetic field at
the centre of coil is 3.14 x 10~* T. The value of ' n ' is

[Take 1o = 12.56 x 10~ SI unit]

MHT CET 2025 22nd April Morning Shift

Options:
Al

B. 10

C. 100

D. 1000
Answer: C
Solution:

For a circular coil of radius R, carrying a current I, with n turns:
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_ Monl
B = 2R

Step 2: Substitute known values

o 1o =12.56 x 10~" H/m
e Radius: R =8 cm = 0.08 m
e Current: I =04 A

e Magnetic field: B=3.14 x 107* T

Step 3: Rearrange for n

2RB
pol

n =

Step 4: Plug in numbers

__ 2x0.08x3.14x10*
(12.56x1077)(0.4)

First, numerator:

2% 0.08=0.16, 0.16 x 3.14 x 10~* = 0.5024 x 10~* = 5.024 x 107
Denominator:

12.56 x 1077 x 0.4 = 5.024 x 1077

So,

5.024x10°° _ 100

N = Fo2ax107

Final Answer:

The number of turns is

Option C: 100

Question22

The wire loop PQRSP formed by joining two semicircular wire of
radii B, and R carries a current / as shown. The magnitude of the
magnetic field at the centre' O 'is
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R
Q P o S R

MHT CET 2025 22nd April Morning Shift

Solution:

R>
Q PO S R

Magnetic induction at point O is zero due to the straight current portions of QP and SP .Magnetic Field at
point O due to semicircular wire QR :

_ 1 pod
B, = 2(2R1)

Magnetic Field at point O due to semicircular wire SP:
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1 mol
By =3 ( 21022 )
Since the direction of current in both the wires is opposite to each other, the net magnetic field at point O :
1 ,U()I 1 ,u,()I
Bht=Bys—Bi=—— ) —=| —
et T P2 TP <2R2> 2 <2R1

/,1,01— 1 1
‘B, =0 _ _—|T
P et le Rll

Question23

A coil having 9 turns carrying current produces magnetic field B at
the centre. Now that coil is rewounded into 3 turns carrying same
current. Then magnetic field at the centre B, is

MHT CET 2025 21st April Evening Shift

Options:

B
A E

B. 9B,

C.3 B,
D. &
Answer: A

Solution:

We are asked about the magnetic field at the center of a circular current-carrying coil when the number of
turns is changed.

Step 1: Formula for field

For a circular coil of radius R, carrying current I, the magnetic field at the center due to one turn is
I

B =l

For N turns (closely wound):

NI

B = =5z
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So B x %.

Step 2: Initial case

Initially:

° leg,

e Suppose the length of wire used = L.

Circumference of one turn = 27 R;.
SoL = Nl . 271'R1 =9- 27TR1.
Thus

L
R, = 187 °

Magnetic field

_ moNL I
Bl ~ 2R; °

Step 3: Second case

Rewound into 3 turns, same wire length L.

Now circumference per turn = 27 R».
SoL = N2 . 27I'R2 =3 27TR2.

Thus

Field

_ poNaI
By = R, -

Step 4: Ratio B>/ B,

polN2T
By _ 2Ry _ MNy/Ry  NoRy
By pwNiI T Ni/Ri T MRy
2R1

Now plug in numbers:
Ri=+7, Ro=£.
So

Ry ~ L/(6m) ~ 3°
Thus

By _ Ny R _ 3 1
B N1 Re 9 3

So
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B
_ B
By = Lv.

Final Answer:

Option A: %

Question24

An electron moves in Bohr orbit. The magnetic field at the centre is
proportional to

MHT CET 2025 21st April Evening Shift
Options:

A.n2

B.n3

C.n*

D.n®

Answer: D

Solution:

Step 1: Magnetic field at centre due to revolving electron

The electron in orbit acts like a current loop.

e Current:

e _ ev
T — 2mr

I =

e Magnetic field at centre of a current loop of radius r:

B = ML _ B ev _ fuoev
T 2r T 2r  2mr T 4mr?
So:
Bx %.
™

Step 2: Relation between v, r, 7 in Bohr model
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e Bohr radius relation:
r, =n?ay = 7roxn?
e Velocity:

v, =% = pox L.
n n n

Step 3: Substitute

v I/m 1

Final Answer:

n75

Correct Option: D.

Question25

Two long parallel wires carry currents I; and I, (I; > I5). When
currents are flowing in the same direction, the magnetic field at a
point midway between the wires is 6 x 10~ ° T. If the direction of I,
is reversed the field at midpoint becomes 3 x 10~° T. The ratio

Il . 12 is

MHT CET 2025 21st April Evening Shift
Options:

A.3:2

B.2:3

C.3:5

D.6:7

Answer: A

Solution:
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e Case 1: Same direction of currents — At midpoint, fields subtract because the fields produced by
each wire at the midpoint are in opposite directions. Net field =

B=4%(I—-I)=6x10°T
e Case 2: Reversing I — Now the fields at midpoint are in the same direction. So net field =

B = zljr—()d(Il—FIQ):E;XlOisT

Step 1: Write equations

Let

k= g

Then,

k(I, —I;) =6 x 107°

k(I + I,) =3 x107°

Step 2: Divide the two equations

LI, _ 6x10% _ 6

nLi+I, = 3x10% ~— 30

%
So:

L -1, =3 (L + )
Step 3: Solve ratio

Multiply across:
5(I—L)=1I+1I

511 — b5l =1, + I

4[1:6_[2
L _ 6 _ 3
I, — 4 — 2

So the ratio:
I{: 15 =3:2

Answer: Option A (3 : 2)

Question26

Two very long straight conductors (wires) are set parallel to each
other. Each carries a current ' I ' in the same direction and the
separation between them is ' 2 r '. The intensity of the magnetic field
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at point ' P' (as shown in the figure) ( 1o = permeability of free
space) is

H‘P

-u—-Zr—.JW r

14

MHT CET 2025 21st April Morning Shift
Options:

A 2l
B. $&-
C. 1l
D. 4!

Answer: A

Solution:

In the figure, magnetic field at point P is given by,

1 2
[
] 1
| e —.P
b 2r - r
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Bnet:B1+B2
ol 1 1
= — X _—|—_
2w <r 3r>
L
27 3r
_2[.1,0]:
3 ar

Question27

Two identical long parallel wires carry currents ' I; ' and ' I, ' such
that I; > I,. When the currents are in the same direction, the
magnetic field at a point midway between the wires is 8 x 107¢ T. If
the direction of I, is reversed, the field becomes 3.2 x 10> T. The
ratio of I, to I is

MHT CET 2025 21st April Morning Shift

Options:

A.1:4

B.2:5

C.3:5

D.3:4

Answer: C

Solution:

Let the distance between the two wires be 2a.

Let the currents be I1 and Is with 17 > I.

The point midway between the wires is at distance a from each wire.

Case 1: Currents in the same direction

Magnetic field due to a long straight wire at distance a is
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_ ol
B = 2ma

At the midway point, both fields are perpendicular and add/subtract depending on direction.

Since the currents are in the same direction, at the midway point the fields due to both wires are in opposite
direction, so

_ koly _ ola
Bl 27a 32 21a

Net field:

Bh = B1— By = 42(I; — I»)
Given:

But =8x107°T

Case 2: Currents in opposite direction

Now, at the midpoint, fields due to both wires are in the same direction, so

Bl = Bi+ By = 4% (I + Iy)
Given:
B, =32x10°T

net

Now, form the equations:

I —-I,=A
)1 +1,=HB
2ma _6 2ma _5
Where A= — x8x107°, B= — x 3.2 x 10
Ko Ho

2ma ) )
But —— cancels if we take the ratio.

Ho
So,
L+ _ Bopposite
nL-I Bame

Plug values:

Li+I, _ 3.2x107° _ 32 4

L—-I, — g8x10% — 8
Letx = Iz/Il.
Letl; — I, =vy.

Then Il +I2 = 4y

Adding:
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I1+Iz=4y
I —I,=y

5
Add: 2I =5y = I = 73/

3
Subtract: 2I, = 3y — I = ?y
So,
L _ % _ 3
L 52_y 5
Answer
I, 3
I, 5

The correct option is Option C: 3 : 5.

Question28

%
An element Al = Axi is placed at the origin and carries a current of

10 A . The magnitude of magnetic field on the Y axis at a distance of
0.5mif Az =1cmis (42 = 10" SL unit ) (sin90° = 1)
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Options:

A.2x107"T

B.108T

C.4x10°%T

D.2x1078T

Answer: C
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Solution:

Given:

- n
Element Al = Ax ¢ at the origin,

Current, I = 10A

Position for the magnetic field: (0, 0.5, 0) (i.e., on Y-axis, 7 = 0.5 m)

Az =1cm =0.0lm

e B 1077 ST units
47
e sin90° =1

Step 1: Biot-Savart Law for a Small Element

The magnetic field at point P due to a small current element is:
d é — M I dix

4 12

Step 2: Set Up the Cross Product
e dl = Azi
e 7=014+055+0k

So,

|~

.f :j

=

o Angle between dl and 7 is 90° (since dl along z, r along y).
So,
dix'F:AmgxﬁzAwl}:
Step 3: Calculate the Magnitude of dB

dB = £ I Az sin 90°

47 r2

dB:ﬂIAm

Substitute values:
e I=10A
e Az =0.01m

e r=0.0m
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— 10-7 + 10x0.01
dB=10"" x (&5)2

dB=10""x &

0.25
dB=10""x0.4
dB=4x108T

Correct option:

4%x10°8T

So the answer is Option C.

Question29

A current ' I' is flowing in a conductor PQRST as shown in figure.
The radius of curved path QRS is ' R ' and length of straight portion
PQ and ST is very large. The magnetic field at the centre [O] of the
curved part is ( 4y = permeability of free space)
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Options:

A i (F (R

4nr

B. 42(3 +1)k

4nr
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C. = [ - 1B

D. i 9]k

Answer: B

Solution:

The angle subtended by the circular part QRS at the centre is 37/2.

=t
> T
Field due to QRS,
B - 1(5)
Field due to PQ at O ,
I I
By = £O 2= 'ML...[','Tisattheendofthewire]

- 27 2 Adnr

. . _ pel 3 *
Total induction = 4% (T’r + 1)k

Question30

A wire has three different sections as shown in figure. The
magnitude of the magnetic field produced at the centre ' O ' of the
semicircle by three sections together is ( 1o = permiability of free
space)

a4

i)

)_

(in)
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Options:

Mol
A R

ol
B. Sx

ol
C. 4R

pol
D. 2R

Answer: A

Solution:

Let's analyse each wire section's contribution to magnetic field at centre O:
1. Straight Segment AB

For a straight wire passing through the centre, and with infinite length, field at the centre is zero by
symmetry because the contributions from both sides cancel. The segment AB is straight and passes directly
through O, so:

Bsp=0

2. Semicircular Section BC

Magnetic field at centre, due to a current [ in a semicircular arc of radius R is:
ol

BBC = 4R

Direction: Using right hand rule, direction is into the page (or use NCERT convention, if you imagine
current flowing from B to C).

3. Straight Segment CD

Again, this is a straight segment passing through O, so its field at O is:

BCD - 0
4. Total Magnetic Field at O

Adding all three contributions:

pol

Biotal ZBABJrBBC—FBCD:OJrZ—ngO: iR
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Correct Option:

. pol
Option A: —
ption iR

Question31

A long wire carrying a steady current is bent into a circle of single
turn. The magnetic field at the centre of the coil is ' B '. If it is bent
into a circular loop of radius 'r; ' having ' n ' turns, the magnetic
field at the centre of the coil for same current is

MHT CET 2025 20th April Morning Shift
Options:

AL

B. £

C.n°B

D.nB

Answer: C

Solution:

Let the length of the wire be L.
1. Single Turn:
e When the wire is bent into a single circle of radius r, its length is L = 27r.

e Magnetic field at the center of a single-turn circle:

B = ol

2r
1. 'n' Turns:
o If the same wire is bent into n turns, each of radius r;, the total length must remain the same:
L =n x27r;

2rr =n X 2r; = r=nr;
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e Magnetic field at the center of n-turn loop (radius r1):

B’:nx(ﬂ)

27’1
1. Relate B’ and B:

I
e From above, r = nr; and B = /;L:
r

_ ol _ pol
B = 2r  2nr

e Therefore,
w0 B

21
e So,
B'=n (g—f{) = n(nB) = n’B
Correct answer:
n’B

So, Option C is correct.

Question32

A particle carrying a charge equal to 1000 times the charge on an
electron, is rotating one rotation per second in a circular path of
radius ' 7 ' m. If the magnetic field produced at the centre of the
path is = times the permeability of vacuum, the radius ' r ' in m is
[e=1.6x10""C] [x=2x10""]
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Options:

A.0.04

B. 0.02

C.0.2

D. 0.4
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Answer: D

Solution:

Given:
o Charge on the particle, ¢ = 1000 x e = 1000 x 1.6 x 1071 C
e Frequency of rotation, f = 1 Hz
e Radius of path, r (to be found)
¢ Magnetic field at centre, B = xu, where z = 2 x 10716

e Lo is the permeability of vacuum
Step 1: Formula for Magnetic Field at the Centre

When a charge ¢ moves in a circle of radius r with frequency f, it makes current I:
I'=qgxf
Magnetic field at centre of the circle:

_ bl
B = 2r

Substitute I:

B = Hoqf

2
Step 2: Substitute Values

Given B = zpu:

_ mogf
THO = o

o cancels out:

af
2r

xr=
Step 3: Rearrangement for r

af

r= 97

Step 4: Substitute g, f, and x

g=1000x1.6 x107¥ =1.6 x 107 C

f=1Hz
z=2x10"1°
Substituting,

_ 1.6x107%x1
rT= """
2x2x10
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_ 1.6x10716
4x10716

_ 16
r=
r=04m

Answer:

Option D: 0.4

Question33

Bohr model is applied to a particle of mass m and charge g is moving
in a plane under the influence of a transverse magnetic field (B). The
energy of the charged particle in the second level will be (h =
Planck's constant)

MHT CET 2025 19th April Evening Shift
Options:

qBh
A —
q? B? h?
47 m

B.

Answer: C

Solution:

Let's solve this problem step-by-step as per the NCERT approach:
Step 1: Force on a Particle in Magnetic Field

A particle of charge ¢ moving with velocity v perpendicular to a magnetic field B experiences a force:
F = quB

This acts as the centripetal force:
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77’l’l12

v :q’UB

So,

qBr
m

v =

Step 2: Bohr's Angular Momentum Quantization
According to Bohr's quantization:
mur = nh where h = %, andn =1,2,3,...

Substitute the value of v:

m(qBr)r:nh

gBr? = nh

2 — nh
T—qB

nh

r = q_B

Step 3: Kinetic Energy of the Particle (since only magnetic force is acting)

Kinetic energy,
KE = %mv2

: _ gBr.
Substitute v = S

KE_ 1m<qB7'>2_ lquB2T2 o q232r2
=3 = = =

m
Substitute 72 from above:

22 13
KE = 42 (1)

2m

qBnh
T 2m

Step 4: For the Second Level (n = 2)

Substitute n = 2:

KE — gB-2h _ gqBh

2m T m
h .
Recall, A = 5-:
KE=94 .1
m 2
KE = 480
2mm

Step 5: Final Answer
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So, the energy of the charged particle in the second level is:

qBh
2mm

Correct option: Option C

Question34

Two long conductors separated by a distance ' d ' carry currents ' I4
"and ' I, 'in the same directions. They exert a force ' F'' on each
other. The distance between them is increased to ' 3 d '. If new
repulsive force of magnitude ' % F 'is found between these

conductors, the required change in the magnitude and direction of
one of the currents in the conductor is respectively [length of the
conductors is constant]

MHT CET 2025 19th April Evening Shift
Options:

A. same, reversed.

B. twice, reversed.

C. thrice, same.

D. twice, same.

Answer: B

Solution:

Let us solve step by step as per NCERT methods:
Step 1: Force Between Two Parallel Currents

The force per unit length between two long, straight, parallel conductors separated by distance d carrying
currents I7 and I is

_ B 24Dy
F = 4 d L

where L is the length of the conductors.
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(Since the conductors are long, we can write F' o< LCTIK )

Step 2: Given Data

Initial distance = d

Force = F

Final distance = 3d

New force = EF

Step 3: Expression for Initial and Final Force

Initial force:
_ 1. LD
Final force (distance is 3d, assume new current in one conductor becomes I):

' 'I1Ié
F'=k-—;

where k contains constants and length.

Step 4: Use the Ratio

Given:
_ 2
F' = EF
So,
IIZI _ 2 I 1,
k=53 _5[7"' d ]

Step 5: Cancel Constants and Simplify

e Cancel k, I1, and d (they are all non-zero):

I, 2
3 = 3h
b =21,

Step 6: Direction of Force
¢ Originally, currents were in the same direction (force was attractive, not repulsive).
e The question now mentions the force is repulsive.
Recall:
e Currents in the same direction: Attract.
e Currents in opposite directions: Repel.
So, to make the force repulsive, the direction of one current must be reversed.

Step 7: Final Answers
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e Change in current magnitude: It becomes twice (215).
e Direction: Reversed.
Final Answer:

Option B: twice, reversed.

Question35

Two long parallel wires carrying currents 4 A and 3 A in opposite
directions are placed at a distance of 5 cm from each other. A point P
is at equidistance from both the wires such that the line joining the
point P to the wires are perpendicular to each other. The magnitude
of magnetic field at point P is( ( = permeability of free space

= 41 x 1077 SI unit)

MHT CET 2025 19th April Morning Shift
Options:

A.4x10°T

B.v2x107°T

C.2x10°T

D.2v2x107°5T

Answer: D

Solution:
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Magnetic field produced by two wires
By = Gt and By = 42

From Figure,

Bret = \/BZ{ +B} = 45/ +13
AlSglyrtd Bxtragoras theorem, 2X? =5 x 5
x =1 _gngllllllar Momentum (L):

/2
For a tagn-revolvi ircular orbit,
Bhe = MUY \/4 32=2V2x10°T
21 X 7 x 1072
Question36

The ratio of angular momentum L of an electron to the magnetic

L3 % L3 L3 [
dipole moment m,;, is ('m 'is mass of electron,' e 'is charge on
electron)
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Options:
A.

£
m

B.

@M
E

Answer: B

Solution:
1. Angular Momentum (L):

For an electron revolving in a circular orbit,
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L =mur
where m is the mass, v is the velocity, and r is the radius.

2. Orbital Magnetic Dipole Moment (m;, ):

. e ev
Current due to electron motionis I = — = —
T 27r
Area of orbit A = 712
So,
ev evr
Moy =1 XxA= (—) X (mr?) = —
2r 2
3. Finding the ratio
Mo
L _ mur  mur mur X 2 B 2m
Morby B (ﬂ) B ﬂ N eur - e
2 2

So, the correct answer is:

2m

e

This matches Option B.

Question37

Two long straight wires A and B carrying equal current 'I' were kept
parallel to each other at distance ' d ' apart. Magnitude of magnetic
force experienced by length L of wire A is ' F''. If the distance
between the wires is made half and currents are doubled, force F5

on length L of wire A will be
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Options:
A.2F

B.F
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C. 8F

D. 4F

Answer: C

Solution:

Let the initial current in each wire be I, and the distance between wires be d.
Step 1: Magnetic force between parallel currents

The force per unit length between two long, parallel wires carrying currents I; and I, separated by distance

7, 18:

£ po Iilp
L — 27 r
So,
F=fLhy

2T r

Step 2: Write the original force (F))
Here, I, =1, =1,r =d, so
F=tI7

27 d

Step 3: New situation

o New distance = %
e New current = 27 for each wire

New force: Fy

_ o (2D)-(2D)
Fy=4 /2 L

Step 4: Simplify numerator and denominator

Mo 4I% 7 po 4I°x2 7 _ po 8I2
Fy=grqpl =93 L=5"7L

Step 5: Compare F, and F'

Recall:
F = ’2‘—7‘; %L
So,
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Fy =8F
Final Answer:

Option C: 8F

Question38

An arc of a circle of radius ' R ' subtends an angle 7 at the centre. It

carries a current /. The magnetic field at the centre will be ( ;o =
permeability of free space)

MHT CET 2024 16th May Evening Shift

Options:
ol

A. W
ol

B. W

pol
C- 4R

2/.,60_[

Do 5R

Answer: B

Solution:

The magnetic field due to a current-carrying circular arc can be calculated using the formula:
_ I 9
B = 55 (%)

In this scenario, the angle subtended by the arc at the center is 6 = 7.

Substituting the given value of 8 into the formula, we calculate the magnetic field as follows:
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_ml (1T
2R \ 2 2

ool (1

~ 2R \ 4

_ Hol
8R

pol

Thus, the magnetic field at the center due to the arc is ‘g5

Question39

A current 'I' flows in anticlockwise direction in a circular arc of a

o [ th ° [ o
wire having (%) of circumference of a circle of radius R. The

magnetic field ' B ' at the centre of circle is ( 1o = permeability of
free space)

MHT CET 2024 16th May Evening Shift
Options:

I
A. ‘?f% in upward direction

pol
in downward direction

B. 5 2R

3
C. gg in downward direction

3#01
D. <z~ in upward direction

Answer: D

Solution:

Let's break down the problem step by step.

For a circular arc carrying a current I, the magnetic field at the center due to the arc subtending an angle 6 (in
radians) is given by:

_ olf
B = 47R °
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In this problem, the arc is % of the full circle. Since the full circle subtends an angle of 27 radians, the arc
subtends:

3

0= x2m=-.

N3

Plugging this value into the formula, we get:

_ “01(371() _ 3ol
B = 47R ~— 8R

The direction of the magnetic field is determined by the right-hand rule. Since the current flows
anticlockwise, if you curl the fingers of your right hand in the direction of the current, your thumb points
upward (or out of the plane of the loop).

Thus, the magnitude and direction of the magnetic field at the center are:

30l
==, upward.

Based on the options provided, the correct answer is:

3

Option D: g EI in upward direction.

Question4(

The magnetic induction along the axis of a toroidal solenoid is
independent of

MHT CET 2024 16th May Morning Shift

Options:

A. number of turns per unit length.
B. current passing through it.

C. radius of the toroidal solenoid.
D. permeability

Answer: C

Solution:

The magnetic induction along the axis of a toroidal solenoid can be described by the formula:

B=py-n-1I where an—JT\;
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In this equation:

o represents the permeability of the medium.
n is the number of turns per unit length.

I is the current passing through the solenoid.
N is the total number of turns.

r 1s the radius of the toroidal solenoid.

From this relationship, it's evident that the magnetic induction B does not depend on the radius r of the
toroidal solenoid.

Questiond1

Two coils P and Q each of radius R carry currents I and /8I
respectively in same direction. Those coils are lying in perpendicular
planes such that they have a common centre. The magnitude of the
magnetic field at the common centre of the two coils is ( ©o =
permeability of free space)
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Options:

Mol
Ao 2R

3,[1/[).[
B. =%

5/1/0[
Co 2R

7#01
Do 2R

Answer: B

Solution:

To determine the magnitude of the magnetic field at the common center of the two coils, we begin by
considering the contributions from each coil separately.

Magnetic Field due to Coil P:
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Coil P, with radius R and current I, produces a magnetic field at its center given by:

Magnetic Field due to Coil Q:
Coil Q, also with radius R but carrying a current of v/8 x I, produces a magnetic field at its center:

V8I ..
Bo = B ... (i)

Resultant Magnetic Field:

Since coils P and Q lie in perpendicular planes, their magnetic fields are orthogonal to each other. Thus, the
resultant magnetic field B, at the common center is found using the Pythagorean theorem:

By =,/B}+ B}

Substituting the expressions from (i) and (i1):

2 \/— 2
B = \/<l;_tg) + (uo2R81)

Simplifying:

2 \/— 2
Bnet = \/(%) + (2 22;{01)

= Bl /T+38

_ ol
= S5 X3

3[1/0.[
2R

3/1/0]

Thus, the magnitude of the magnetic field at the center is <7~

Question42

Two concentric circular coils A and B having radii 20 cm and 10 cm
respectively lie in the same plane. The current in coil A is 0.5 A in
anticlockwise direction. The current in coil B, so that net magnetic
field at the common centre is zero, is
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Options:
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A. 0.5 A in anticlockwise direction.
B. 0.25 A in anticlockwise direction.
C. 0.25 A in clockwise direction.

D. 0.125 A in clockwise direction.

Answer: C

Solution:

To find the current in coil B that makes the net magnetic field at the common center of the coils zero, we
need to express the magnetic field due to each coil at the common center and set them equal with opposite
directions.

The magnetic field at the center of a circular coil due to a current I is given by:
_ ol
B= g
where p is the permeability of free space, I is the current, and R is the radius of the coil.

For coil A (radius R4 = 20cm = 0.2m, current I4 = 0.5 A):

_ #0058 _ 05pp _
Ba= 2.02 — 04

Ho
0.

8
For coil B (radius Rp = 10 cm = 0.1 m, current Ip to be determined):

_ Mol __ polB
Bp = 201 — 02

To make the net magnetic field at the center zero, the magnetic fields must be equal in magnitude and
opposite in direction:

B4 = Bpg
Substituting the expressions for B4 and Bp:

0 kolp

=

.8 0.2

o

Canceling po and multiplying through by 0.2:

02 _

s =I5
Simplifying:
Ip =0.25A

Since the magnetic fields must cancel each other and B 4 is anticlockwise, B g must be clockwise. Therefore,
the current in coil B necessary for the net magnetic field at the center to be zero is:

Option C: 0.25 A in clockwise direction.
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Question43

An electron is revolving in a circular orbit of radius 7 in a hydrogen
atom. The angular momentum of the electron is L.. The relation
between dipole moment (m) associated with it, gyromagnetic ratio (
R)and L is

MHT CET 2024 15th May Evening Shift

Options:

_ L
B.m = —RL
C.m = —RL?

R

D. m — N
Answer: B
Solution:

The dipole moment (m) associated with a charged particle moving in a circular orbit can be derived by
considering the magnetic moment produced by the current loop. An electron with charge e revolving around
the nucleus in a circular orbit of radius r with angular velocity w constitutes a current I. The dipole moment
m is given by:

m=1-A

where A = 7r? is the area of the loop. The current I can be expressed as the charge passing a point per unit
time:

I'=+%

Here T is the period of revolution, related to angular velocity by T = 2—:, thus:

The angular momentum L of the electron is given by:

L =m.r’w

where m,, is the mass of the electron. Substituting for w in terms of L, we rearrange:
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Substitute w back into the expression for m:

_ ew | 2 _ el
m= 57T T 2me

The gyromagnetic ratio R is defined as the ratio of the magnetic moment to the angular momentum:

R=m — _¢

L 2me

Thus, the dipole moment m can be expressed in terms of L and the gyromagnetic ratio R:
m = —RL

Hence, the correct relation is given by Option B:

m = —RL

Question44

Three infinite straight wires A, B and C carry currents as shown in
figure. The resultant force on wire B is directed

A B C

>
N
=
e
>
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Options:
A. towards A

B. towards C
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C. perpendicular to the plane of page

D. upwards

Answer: A

Solution:

The magnetic force experienced by a current-carrying wire in a magnetic field is given by:
F = BIL
The magnetic field due to wire A, which has current I and is a distance d away, is:

_ ol o
BA T 2nd T 27md

The force on wire B due to the magnetic field from wire A is:

— _Ho
Fap = 5.9 XIXL

The magnetic field due to wire C, carrying a current of 31, is:

B. = pox3I 3o
C 27d 27d

The force on wire B due to the magnetic field from wire C is:
Fog = 24 x I x L

CB 2nd
Given that:

Feg > Fap

It follows that the resultant force on wire B is directed towards wire A.

Questiond5s

Two parallel wires separated by distance 'b' are carrying equal
current ' /' in the same direction. The force per unit length of the
wire is
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Options:
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po (212
D. & (T)
Answer: D

Solution:

The magnetic field produced by a long, straight wire carrying a current I at a distance b from it is given by:

_ mol
B = 27b

The force per unit length (%) on a second wire carrying the same current I in this magnetic field is:

=I1-B

=

Substituting the expression for B:

F 7.l Hol?
L 2mb 2mh

This result can be rewritten as:

F _ (212

L = A4rw b

Comparing with the provided options, we see that this matches Option D.

Thus, the correct answer is Option D.

Questiond6

Magnetic induction produced at the centre of a circular loop of
radius ' R ' carrying a current is ' B '. The magnetic moment of the
loop is ( uo = permeability of free space)
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Options:
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A BR?

© 27
B 27BR?
Mo
BR?
C. 2
27BR?
ST
Answer: B
Solution:

The magnetic moment (m) of a circular loop carrying current can be calculated using the formula:
m=n-I-A

where:

n 1s the number of turns in the loop,

I is the current,

A is the area of the loop.

For a circular loop, the magnetic induction B at the center of the loop is given by:

_ pend
B = 2R

where:
wo 1s the permeability of free space,
R is the radius of the loop.

We can rearrange the formula for I:

_ B2R
I= Ho1

For a single loop (n = 1), the area A is:
A=7R?
Substitute the expression for I and A back into the formula for the magnetic moment:

m = 228 « rR2
Ho

Simplifying this expression, we find:

2rBR?
Ho

m =
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Question47

The strength of magnetic field at a perpendicular distance ' = ' near
a long straight conductor carrying current ' I 'is ' B '. The magnetic
field at a distance 5 from straight conductor will be

MHT CET 2024 15th May Morning Shift

Options:

D.9 B?

Answer: B

Solution:

To determine the strength of the magnetic field at a distance of 5 from a long straight conductor carrying a
current I, we start with the formula that relates the magnetic field B to the distance r from the conductor:

Boux L1
-

Given that the initial magnetic field strength B is at a distance x, we can compare it with the new magnetic
field strength B at the reduced distance %:

Simplifying the fraction on the right:

o=

From this relationship, we can solve for Ba:
By, =3B

Thus, the magnetic field at a distance 5 from the conductor is 3B.
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Questiond8

An infinitely long straight conductor carrying current 'I' is bent in a
shape as shown in figure. The radius of the circular part of loop is
'r'. The magnetic induction at the centre 'C' is (v = permeability of
free space)

MHT CET 2024 11th May Evening Shift
Options:

A. Zero

B. 2L 2L (1 4 7)

C. 22114+ 7)

D. £ 2L (p 1)

Answer: B

Solution:

Here, net field,
B = Field due to semi-circular portion + Field due to semi-infinite straight conductor

o L wol \ _ pol 1y _ Hol(m+l)
- < o T 47rr> - 4r (1+?) - 7 dar
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Field due to semi-circular portion as well semi-infinite straight conductor is directed outwards and
perpendicular to the plane of paper. Thus net field is directed out of the plane of the paper.

Question49

A current carrying circular loop of radius ' R ' and current carrying
long straight wire are placed in the same plane. The current through
circular loop and long straight wire are ' I. ' and ' I, ' respectively.
The perpendicular distance between centre of the circular loop and
wire is ' d '. The magnetic field at the centre of the loop will be zero
when separation ' d ' is equal to
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Options:

A. RI,,

7l

B RI.

M
C. =
D. &
Answer: A

Solution:

To determine when the magnetic field at the center of the circular loop is zero, consider the superposition of
magnetic fields from both the circular loop and the long straight wire.

Magnetic Field due to the Circular Loop:

The magnetic field at the center of a circular loop carrying current I. is given by:

ol
Bloop = QRC

where p is the permeability of free space and R is the radius of the loop.
Magnetic Field due to the Long Straight Wire:

The magnetic field due to a long straight wire at a perpendicular distance d is given by:
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_ tol
Bwire — zﬂéf

where I, is the current in the wire.
Condition for Zero Magnetic Field at the Center of the Loop:

For the magnetic field at the center to be zero, the magnitudes of the magnetic fields from the loop and the
wire must be equal, i.e.,

Bloop - Bwire

Substituting the expressions for By, and By :

Canceling pq from both sides and solving for d:

I. _ Iy
2R~ 2nd

Rearrange to solve for d:

d= RI,

.
Hence, the correct option is Option A:

RI
d= 2

ml.

Questions(

Magnetic field at the centre of a circular loop of area' A'is' B ".
The magnetic moment of the loop will be

MHT CET 2024 11th May Evening Shift
Options:

A BA?
T T

B 2BA%/?
T HoT

BA1/2

2BA3/2
© w2
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Answer: D

Solution:

s Step 1: Express radius in terms of area

A=nR*

—_—

[A
R= 1|'," —

3¢ Step 2: Use magnetic field formula

pod
B=—
20
Substitute R
pnd
B =
2\.-’ AI.':W
Rearrange to find current I:
. EH\,-' AI."IW

I
Ho

¢ Step 3: Magnetic moment M = [ A

M= 4. 2BYAm
Hi
Combine:

372
A= 2BA
P

s Final Expression:
- 23.‘1:5 2

M=

&
_{I||.'-. -

Question51

A boat is moving due east in a region where the earth's magnetic
field is 3.6 x 107° N/Am due north and horizontal. The boat carries
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a vertical conducting rod 2 m long. If the speed of the boat is
2.00 m/s, the magnitude of the induced e.m.f. in the rod is

MHT CET 2024 11th May Morning Shift
Options:

A.14mV

B. 0.72 mV

C.0.54 mV

D. 0.144 mV

Answer: D

Solution:

We can find the induced e.m.f. using the formula for motional e.m.f.:
e=BLvsinf

where

B = 3.6 x 10° T is the Earth's magnetic field.

L = 2 mis the length of the rod.

v = 2.00 m/s is the speed of the boat.

0 is the angle between the velocity of the rod and the magnetic field.
In this problem:

The boat is moving due east.

The Earth's magnetic field is due north.

Because the velocity (east) and the magnetic field (north) are perpendicular, the angle is § = 90° and
sin 90° = 1.

Plugging in the values:

€ = (3.6 x 107° T)(2 m)(2.00 m/s)(1)
e=(3.6x1075)(4)V
e=144x107%V

To convert this into millivolts (mV):
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1.44 x 1074V = 0.144 mV

Thus, the magnitude of the induced e.m.f. in the rod is 0.144 mV, which corresponds to Option D.

QuestionS2

The magnetic flux near the axis and inside the air core solenoid of
length 80 cm carrying current ' I"'is 1.57 x 10~% Wb. Its magnetic
moment will be [cross-sectional area of a solenoid is very small as
compared to its length, ;1o = 47 x 10~ SI unit (7 = 3.14)

MHT CET 2024 11th May Morning Shift
Options:

A.0.25 Am’

B. 0.50 Am’

C.1Am?

D.1.2 Am?>

Answer: C

Solution:

The magnetic induction inside an air-core solenoid is given by the formula:

_ polNI
B = L

where:

po is the permeability of free space (4m x 107 SI unit),
N is the number of turns,

I is the current,

L is the length of the solenoid.

The magnetic flux (¢) within the solenoid is expressed as:

NIA
¢ = BA = tlIA

Get More Learning Materials Here : & m @) www.studentbro.in



where A is the cross-sectional area of the solenoid.

We are tasked with finding the magnetic moment, which can be derived from:

Magnetic moment = NJTA = ‘Z_ﬁ

Substituting the given values, we solve for the magnetic moment:

(1.57x107 Wb )x0.8 m

Magnetic moment = 47 %107 ST umit

Magnetic moment = 1 Am®

Thus, the magnetic moment of the solenoid is 1 Am?.

Questions3

Two long straight parallel wires are separated by a distance '2d’.
Each wire carries a current 'I' in the same direction. The magnetic
field at a point 'P' midway between them is
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Options:

2uol
A_A

ol
D. 2r
Answer: B

Solution:

Two long straight wires are parallel and separated by a distance of 2d.
Point P is exactly halfway between them, so the distance from each wire to P is d.
The magnetic field due to a long straight current-carrying wire at a distance r is given by

B— ol

27r *
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Thus, at P, the magnitude of the field from each wire is

However, the direction of the magnetic field is determined by the right-hand rule.

For the left wire (located at x = —d), with current upward, at point P (to its right), the magnetic field points
into the page.

For the right wire (located at z = d), with current upward, at point P (to its left), the magnetic field points
out of the page.

Since the two fields have equal magnitude but opposite directions, they cancel each other out.
Thus, the net magnetic field at point P is zero.
Final Answer: Option B

Zero

Question54

The magnitude of magnetic field at point 'O’ in the following figure
will be

A
lw
B{--"---10
T
I | R
C I D
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Options:
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Answer: C

Solution:

Magnetic field due to current carrying arc 1is,

_ ol _ ol o pol
B_47Tr><0_47rrx2_ 8r

Magnetic field due to semi-infinite current carrying straight wires AB and CD is,

2uol  _ pol

47t 27T

Total magnetic field at 'O' will be,

I I I1/1 1
H0+N0_M0< +>

27T 8r or \7 ' 4

_po 12w 2w
_47TI‘<7T+4)

2 (2+3)
— 2 (24—
A r +2

Questions55

A coil of ' n ! turns and radius ' R ' carries a current 'I'. It is

unwound and rewound to make a new coil of radius % and the same

current is passed through it. The ratio of the magnetic moment of
the new coil to that of the original coil is
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Options:

A.3
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B.2
1
C. 3
1
D. 5
Answer: C

Solution:

To determine the ratio of the magnetic moment of the new coil to that of the original coil, we start with the

expression for the magnetic moment. The initial magnetic moment is given by:

Q1= ’I’LlIﬂ‘R%

where nq is the number of turns, I is the current, and R is the radius of the original coil. For the initial

condition, we have R; = R.
For the new coil, the magnetic moment is:

MH2 = nzfﬂ'R%

where ns is the number of turns in the new coil, Ry =

i
3>

and the same current [ is used.

Since the coil is rewound using the same wire, the product of the number of turns and the length of each turn

remains the same. This implies:
ny X 27TR1 = N9 X 27TR2
Simplifying gives:

ng = g—;nl = 3n1

We now calculate the ratio of the magnetic moments:

M2 naInR3
w ’Illlﬂ'R%

Substitute for no and Ro:

pa 3n11ﬂ(%)2
1~ niInR?
_ 1)2
=3x (3)
_1

3

The ratio of the magnetic moment of the new coil to that of the original coil is %

Questions6
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A charged particle is moving in a uniform magnetic field in a
circular path of radius ' R '. When the kinetic energy of the particle
is increased to three times, then the new radius will be

MHT CET 2024 10th May Evening Shift
Options:

A.

w |

R
B.\/§

C.v3-R
D.3-R

Answer: C

Solution:

The radius of a charged particle moving in a uniform magnetic field is given by:

r = V2mK
=05

From this equation, we see that the radius r is proportional to the square root of the kinetic energy K, i.e.,
rx VK.

Given that the kinetic energy of the particle increases to three times its initial value, the new kinetic energy
K, is 3K.

Using the proportionality relation:

R __ K

Ry 3K
Simplifying the equation:
R:=+V3-R

Thus, when the kinetic energy is tripled, the new radius of the particle's path will be v/3 x R.

Questions57
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A circular arc of radius r carrving current ' I ' subtends an angle =
8

at its entre. The radius of a metal wire is uniform. The magnetic
induction at the centre of circular arc is ( ©o = permeability of free
space)

MHT CET 2024 10th May Morning Shift
Options:
A

ol
B. 5r

ol
C. oo

ol
D. 167

Answer: B

Solution:

The magnetic induction at the center of a circular arc can be determined using the formula:

B=tl g

47r

Given that the angle 6 subtended by the arc is 3, we substitute 6 in the formula:

Questions8

Electron of mass ' m ' and charge ' q' is travelling with speed ' v'
along a circular path of radius ' R ' at right angles to a uniform
magnetic field of intensity ' B '. If the speed of the electron is halved
and the magnetic field is doubled, the resulting path would have
radius
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Options:

A.

v |

B.

EN{=s)

C.2R
D. 4R

Answer: B

Solution:

o’ Step-by-Step Conceptual Solution

The radius I of the circular path of a charged particle moving perpendicular to a magnetic field is:

R = muv

B
S0,
Ro —
B
&’ Given Changes
s Speed is halved:
o =2
2
*  Magnetic field is doubled:
B' =2B
" New Radius
,  my'
= U5
Substitute the new values:
, _ mlv/2)
- 4q(2B)
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¥% Final Answer:

i |

QuestionS9

A current carrying circular loop of radius ' R ' and current carrying
long straight wire are placed in the same plane. /. and [,, are the
currents through circular loop and long straight wire respectively.
The perpendicular distance between centre of the circular loop and
wire is ' d '. The magnetic field at the centre of the loop will be zero
when separation ' d ' is equal to

MHT CET 2024 9th May Evening Shift

Options:

A, Bl

nle

B RI.

*owly

C 7TIC

D e
Answer: A

Solution:

To find when the magnetic field at the center of the circular loop is zero, we need to set the magnetic field
produced by the circular loop equal in magnitude and opposite in direction to the magnetic field produced by
the long straight wire.

The magnetic field at the center of a current-carrying circular loop is given by:
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. l’l’OIC
Bloop — 2R

where I, is the current in the loop, R is the radius of the loop, and g is the permeability of free space.

The magnetic field at a perpendicular distance d from a long straight current-carrying wire is:

_ bl
Bwire - TZ;

where I, is the current in the wire and d is the distance from the wire to the point of interest.
For the magnetic field at the center of the loop to be zero, these fields must be equal in magnitude:

/,LOIc _ MOIw
2R~ 2nd

Canceling po and simplifying, we get:

L _ Iw

R~ nd
Solving for d:
d — ﬂ'RIu)

I

Therefore, the separation d that makes the magnetic field at the center of the loop zero is given by:

1 . RL,
Option A: o

Question6(

A long solenoid carrying a current produces magnetic field B along
its axis. If the number of turns per cm are tripled and the current is

made (%)th then the new value of magnetic field will be

MHT CET 2024 9th May Evening Shift

Options:

>

0w
o g A el

<
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Answer: C

Solution:

The magnetic field inside a long solenoid is given by the formula:
B = ponl

where:

B is the magnetic field,

Lo 1s the permeability of free space,

n is the number of turns per unit length,

I is the current passing through the solenoid.

Initially, we have the magnetic field B given by:

B = ponl

Now, the number of turns per unit length n is tripled, so the new turns per unit length is 3n. The current [ is
reduced to 4 1. The new magnetic field Bye,, is:

Brew = po(3n) ($1)
Simplifying this expression gives:

iI = %(,UORI)

Bnew = Mo - 3n -
Thus, the new magnetic field Bpey is:
Bnew = %B

Therefore, the correct answer is:

. . 3B
Option C: =~

Question61

The magnetic potential energy stored in certain inductor is
64 x 1073 J, when the current in the inductor is 80 mA . This
inductor is of inductance

MHT CET 2024 9th May Evening Shift
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Options:
A.0.20H
B.2.0H
C.20H
D.200 H

Answer: C

Solution:

The magnetic potential energy stored in an inductor is given by the formula:

E = %LI 2

where E is the energy stored in the inductor, L is the inductance, and I is the current through the inductor.
Here, the given energy E is 64 x 1072 J, and the current I is 80 mA = 80 x 10 > A.

To find the inductance L, rearrange the formula to solve for L:

=%

Substitute the values into the equation:

I — 2x64x10°°
(80x10%)2

Calculating this gives:

_128x107%
L= 6400x107% 20H

Therefore, the inductance of the inductor is 20 H.

Question62

The magnetic induction due to an ideal solenoid is independent of

MHT CET 2024 9th May Morning Shift
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Options:

A. total number of turns of the wire.
B. length of the solenoid.

C. radius of the wire.

D. current carried by the wire.

Answer: C

Solution:

For an ideal solenoid (long, tightly wound), the magnetic field inside is given (in SI units) by
B = ponl = po (%)I,

where

o 1s the permeability of free space,

=N

7 is the number of turns per unit length,

n

N is the total number of turns,

L is the length of the solenoid, and

I is the current in the winding.

From this formula, we see that B does depend on:
the total number of turns N (through n),

the length L (also through n),

the current I.

However, in an ideal solenoid model, the radius (thickness) of the wire that makes up the solenoid winding
does not appear in the expression for B. Thus, among the given options, the magnetic induction (field) inside
an ideal solenoid is independent of:

(C) the radius of the wire.

Question63

The magnetic field intensity inside current carrying solenoid is
H = 2.4 x 103 A/m. If length and number of turns of a solenoid is
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15 cm and 60 turns respectively. The current flowing in the solenoid
is

MHT CET 2024 9th May Morning Shift

Options:
A.4A
B.6 A
C.06A
D. 60 A

Answer: B

Solution:

The magnetic field intensity inside a solenoid can be given by the formula:

H is the magnetic field intensity,

n is the number of turns,

I is the current,

L is the length of the solenoid in meters.
Given values:

H=24x103A/m

n = 60

L=15cm =0.15m

To find the current I, rearrange the formula to solve for I:

_ H-L
I= n

Substitute in the given values:

2.4x10% A/mx0.15 m
I= 60
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Calculate:
_ 360
I'=2+A
I=6A
Therefore, the current flowing in the solenoid is 6 A.
Correct Option:

Option B - 6 A

Question64

A particle carrying a charge equal to 100 times the charge on an
electron is rotating one rotation per second in a circular path of
radius 0.8 m . The value of magnetic field produced at the centre will
be ( 4y = permeability of vacuum)

MHT CET 2024 4th May Evening Shift

Options:

7
A. 10"
Ho

B. 10 Y,
C. 107 %u,
D. 10 " ug
Answer: B
Solution:

Charged particle moving in a circular path acts like a current carrying coil.

Let I be the current due to the particle current is,

I=%=100% —100e

Magnetic field at the centre due to current carrying coil,
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&2_71’1_&27T><100€

B centre

T 4Ar ot 4n r 1
_ % 2 x 100 (1)..2 x 1077) 10
Question65

A charged particle of charge ' q ' is accelerated by a potential
difference ' V' ' enters a region of uniform magnetic field ' B ' at
right angles to the direction of field. The charged particle completes
semicircle of radius ' r ' inside magnetic field. The mass of the
charged particle is

MHT CET 2024 4th May Morning Shift

Options:

q’r? B?

D. 4

Answer: A

Solution:

When charged particle enters perpendicular to a uniform magnetic field, then it follows a circular path.

Its radius is given by,

As the charged particle is accelerated through potential difference of V,
K.E=qV
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Substituting in (i),

v/ 2mqV 2mV 1
R = = X —
qB q B
q B2
R2qB2 1"qu2 ) B
m = v a2y .... (given, R =1)
Question66

A charged particle is moving in a uniform magnetic field in a
circular path with radius ' R '. When the energy of the particle is
doubled, then the new radius will be
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Options:

R
A'W

B. 2R

R
c.2
D. V2R

Answer: D

Solution:

When a charged particle moves in a uniform magnetic field, it experiences a force that causes it to move in a
circular path. The radius of this path is given by:

— m
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where:

m 1s the mass of the particle,

v is the speed of the particle,

q is the charge,

B is the magnetic field strength.
The kinetic energy of the particle is:
K = 1mo?

If the energy is doubled, then:

K'=2K = %mv’ 2
Solving for the new speed v':

Equate the energies:
%mv’2 = 2 (3 mv?)
Simplify:
v'? = 202
Take the square root:

v =420

Now substitute v’ back into the radius formula:
my’ m(v/2v) mu
So, when the energy of the particle is doubled, the new radius is:

V2R

Thus, the correct option is:

Option D: V2 R

Question67

A massless square loop of wire of resistance ' R ' supporting a mass '
M ' hangs vertically with one of its sides in a uniform magnetic field
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' B ' directed outwards in the shaded region. A d.c. voltage 'V 'is
applied to the loop. For what value of ' V' ' the magnetic force will
exactly balance the weight of the supporting mass ' M '? (side of
loop = L, g = acceleration due to gravity)

 SSSg=-=-:$===3—Magneltic

F e — - = — — = — F — — — ]

F===g=====F(===3 field

MHT CET 2024 4th May Morning Shift
Options:

Mg
A. LBR

LB
B. MgR

MgR
C. 55

LR
D.

Answer: C

Solution:

To determine the voltage V' needed so that the magnetic force exactly balances the weight of the mass M
supported by the loop, we start with the following condition for balance:

F = Mg

where F' is the magnetic force, M is the mass, and g is the acceleration due to gravity.

Given that the magnetic force F' on a current-carrying wire in a magnetic field is calculated by:
BIL = Mg

where:
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B is the magnetic field,

I is the current through the wire,

L is the length of the side of the square loop,
M g is the gravitational force or weight of the mass.
According to Ohm's Law:

V=IR

where:

V is the applied voltage,

I is the current,

R is the resistance of the wire.

Substituting for I from Ohm's Law:
BI-L= Mg

B(%)L = Mg

To find V, rearrange the equation:

_ MgR
V==

Thus, the voltage V required is:

_ MgR
V=

Question68

A thin ring of radius ' R ' carries a uniformly distributed charge.
The ring rotates at constant speed ' IV ' r.p.s. about its axis
perpendicular to the plane. If ' B ' is the magnetic field at the centre,
the charge on the ring is ( 1y = permeability of free space)
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po N
A. 2RB

RB
: 2#0 N
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oN
C. RE

2RB
D. o N

Answer: D

Solution:

The magnetic field at the center of a rotating charged ring can be derived using the concept of a current loop.
The magnetic field due to a circular loop of current I at its center is given by:

_ ol
B = 2R

where p is the permeability of free space and R is the radius of the loop.

In this scenario, the ring is carrying a charge () and is rotating at N revolutions per second (r.p.s.). The
equivalent current I due to this rotation can be calculated using the relation:

I=QN
since in one full rotation, all the charge completes a full cycle, effectively forming a current loop.

Substitute I = QN into the equation for the magnetic field:

_ BQN
B= %

Rearranging for the charge Q:

__ 2RB
Q - ,uON

Thus, the charge on the ring is given by option D:

2RB
o N

Question69

A charged particle is moving along a magnetic field line. What is the

magnetic force acting on the particle? (sin 0°=0,sin 5 = 1)
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Options:

A. Opposite to its velocity.
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B. Perpendicular to its velocity.
C. Zero.
D. Along its velocity.

Answer: C

Solution:

The magnetic force acting on a charged particle moving through a magnetic field is given by the expression:
F = gq(v x B)

where:

F is the magnetic force,

q 1s the charge of the particle,

v is the velocity vector of the particle,

B is the magnetic field vector,

X denotes the cross product.

When a charged particle moves along a magnetic field line, the velocity of the particle (v) is parallel to the

magnetic field (B). In this scenario, the angle 8 between the velocity vector and the magnetic field vector is
0°. Therefore, the magnitude of the magnetic force can be computed as:

F = quBsinf = quBsin0° = quB x0=0
Thus, the magnetic force acting on the particle is zero. The correct answer is:

Option C: Zero.

Question70

A current of 5 A flows through a toroid having a core of mean radius
20 cm . If 4000 turns of the conducting wire are wound on the core,
then the magnetic field inside the core of the toroid is [permeability
of free space = 47 x 10~7 SI units]
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Options:
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A.8 x 1072 Wb/m?
B.6 x 1072 Wb/m?
C.5 x 1072 Wb/m?
D.2 x 1072 Wb/m?
Answer: D

Solution:

The magnetic field inside a toroid can be calculated using the formula:

_ po-N-I
B = 2mr

where:

B is the magnetic field.

po = 4 x 1077 T - m/A is the permeability of free space.
N = 4000 is the number of turns.

I =5 A is the current.

r = 0.2 m is the mean radius of the toroid.

Substitute the values into the formula:

Calculate the numerator:

po-N-T=(4m x1077) x 4000 x 5

Calculate the denominator:

27r = 2w x 0.2

Perform the calculations:

Numerator:

(47 x 1077) x 4000 x 5 = 47 x 2000 x 10" = 87 x 10~
Denominator:

2w x 0.2 =047

Now, divide the numerator by the denominator:

_ 8mx107* _ 8x10* __ -3
B==n— =g =2x107°T

Converting tesla to weber per square meter:

B=2x 102 Wb/m?
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Thus, the magnetic field inside the core of the toroid is |2 x 102 Wb/m? | corresponding to Option D.

Question71

A particle having a charge 50 e is revolving in a circular path of
radius 0.4 m with 1r. p. s. The magnetic field produced at the centre
of the circle is (,uo = 47 x 1077 S units and e = 1.6 x 10" ¢)

MHT CET 2024 3rd May Morning Shift
Options:

A. 1077 g

B. 10 1%,

C. 10y,

D. 10 Y puq

Answer: D

Solution:

B woqf o X 50

2r 2 x 0.4
o x50 x 1.6 x 107?
N 0.8
=10""pg

B

.(of=1rps.)

Question72

Three long, straight parallel wires carrying currents are arranged as
shown. The wire C which carries a current of 5.0 A is so placed that
it experiences no force. The distance of wire C from wire D is
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15A & vSA +10A
#ﬁ
e
15 -x
) 15 ¢cm .

MHT CET 2024 2nd May Evening Shift
Options:
A.9cm
B.7 cm
C.5cm
D.3cm

Answer: A
Solution:

Wire C experiences no force.
. Fep=Fcs
Boicip _ _foicis

2rx 27(15—z)
5x15 __ 5x10

T 15—x
. z=9cm

Question73

Cyclotron is used to
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Options:

A. accelerate neutrons.

B. accelerate positively charged particles only.

C. accelerate negatively charged particles only.

D. accelerate positively and negatively charged particles.

Answer: B

Solution:

Correct Answer: B. accelerate positively charged particles only

+” Why cyclotron accelerates only positive charges
A cyclotron works on the combined effect of:

* Uniform magnetic field — makes charged particles move in circular paths

= Alternating electric field — accelerates them every half rotation

For a particle in a magnetic field:

)
mus

guB =
T
To be trapped in a circular path and accelerated, the particle must:

«" Move in a circular orbit

% Be pushed toward the center by magnetic force

This works only for positively charged particles (protons, deuterons, a-particles).

¥ Why not electrons?

Electrons cannot be accelerated in a cyclotron because:

Bl They have very small mass

— Their speed quickly becomes relativistic,
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B} Relativistic mass increases

— Cyclotron frequency changes, so electrons fall out of phase with the accelerating electric field.

Thus they cannot be synchronised, making a cyclotron ineffective for electrons.

Question74

The magnetic field at the centre of a current carrying circular coil of
area' A'is' B'. The magnetic moment of the coil is (g =

permeability of free space)

MHT CET 2024 2nd May Morning Shift

Options:

2/"’071'1/2
A BA3/2

BA3/2
HoT

2B A%?
,Uo7T1/2

BA?
T pom

Answer: C

Solution:

A
A=ml=r=4/—
T
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g_ Kol _  pol

S
2B [ A
LY
Ho m

Magnetic moment m = ITA

IA:E z><A: 2BA*
Ko T pomt/?
Question75

Two identical current carrying coils with same centre are placed

with their planes perpendicular to each other. If current I = V2 A
and radius of the coil is R = 1 m, then magnetic field at centre is
equal to ( uo = permeability of free space)

MHT CET 2024 2nd May Morning Shift

Options:
A. po

B. L

C. 2ug
D. v2ug

Answer: A

Solution:

i=+v2A

B, = \/Bf—#Bg
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N 2 N\ 2
N AN T AT
‘\/<2R> +<2R> \/2<
NN Y A
4R? 2\ R

Ho?

2R

7

_ w1 foV'2 -
V2R a1 ‘
Question76

Figure shows two semicircular loops of radii R, and R, carrying
current /. The magnetic field at the common centre 'O’ is

MHT CET 2023 14th May Evening Shift

Options:
A ol (L L1
4 R4 R,

B ol
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Solution:

For semicircular arc the magnetic field is given as B = £%&

The equivalent magnetic field at the centre is

I pol
B, — R0l Kol

. 4R, + 4R,

pwol (1 1
By =— = +—
a 4 (R1+R2>

4R

Question77

A long wire is bent into a circular coil of one turn and then into a
circular coil of smaller radius having n turns. If the same current
passes in both the cases, the ratio of magnetic fields produced at the
centre for one turn to that of n turns is

MHT CET 2023 14th May Evening Shift

Options:
A.l:n
B.n:1
C.1:n?

D.n2:1

Answer: C

Solution:

Magnetic field at the centre of coil is,
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Magnetic field of n turns coil at the centre:

ponl
By =
2 2’/°2
ol
Bi _ a1
BZ Bonl nrp
2r2
But, radius: r; = 2—177 and ry = ﬁ
ry 1
I o n
B, 1
B2 B n
Question78

A horizontal wire of mass 'm’', length 'l' and resistance 'R’ is sliding
on the vertical rails on which uniform magnetic field 'B' is directed
perpendicular. The terminal speed of the wire as it falls under the
force of gravity is ( g = acceleration due to gravity)

MHT CET 2023 14th May Morning Shift

Options:

mgl
Ao BR

B2[?
B. mgR

mgR
C. <

mgR
D. 57

Answer: D
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Solution:

Net force on the wire becomes zero when it attains terminal velocity.

Force due to magnetic field = gravitational force

iBl = mg
e . e
EBl:mg ('.'z: E)
Bvl
?Bl =mg ...(. e=Bvl)
mgR
YT B
Question79

A straight wire carrying a current (I) is turned into a circular loop.
If the magnitude of the magnetic moment associated with it is 'M",

then the length of the wire will be

MHT CET 2023 14th May Morning Shift

Options:

Answer: C

Solution:

Magnetic moment is givenas M = I A
M = I (7R?)

Now, length of the wire is, L = 27R
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L
R=—
27

2
= M= I7r<£>
2

A4Mm

L=
I

Question80

A solenoid of length 0.4 m and having 500 turns of wire carries a
current 3 A. A thin coil having 10 turns of wire and radius 0.1 m
carries current 0.4 A. the torque required to hold the coil in the
middle of the solenoid with its axis perpendicular to the axis of the
solenoid is (119 = 47 x 107 SI units, 72 = 10) (sin90° = 1)

MHT CET 2023 14th May Morning Shift
Options:

A.3 x107% Nm

B.12 x 107 Nm

C.6x 1074 Nm

D. 24 x 1079 Nm

Answer: C

Solution:

The equation for torque is given by:
7= NIABsin 6
As axis of coil and solenoid are perpendicular to each other, 8 = 90° and sinf = 1
T = ponl; x NIA
107 % 2 310 x 0.4 x 7 x 102

0.4
7=6x 10*Nm
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Question81

Two circular coils made from same wire but radius of 1% coil is
twice that of 2™ coil. If magnetic field at their centres is same then
ratio of potential difference applied across them is (15 to 2™ coil)

MHT CET 2023 14th May Morning Shift

Options:
A.2
B.3
C.4
D. 6

Answer: C

Solution:

Magnetic fields at the centre of the coils are equal.

poli _ pols

2T1 27’2

I 2

I_; — :_: = 77. ... (givenr; = 2ry)
I .

— =2 ..

2 (1)

The resistance through the coil,
R

Here, | = 2nr

R1 o 27‘(’1‘1 . ..

R_2 i 2 ....(11)

V712 _ EE: —2%x2=4 . [From (i) and (ii)]
Question82
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The ratio of magnetic field at the centre of the current carrying
circular loop and magnetic moment is X. When both the current
and radius are doubled, then the ratio will be

MHT CET 2023 13th May Evening Shift
Options:
A.2X

B.

t\:|,'><j

C.

NS

D.

oo|:>q

Answer: D

Solution:

The magnetic field at the centre of a current carrying loop is

B=io(2mL) =l (i)

A7 a 2a

and magnetic moment M is

M = I (wa?) .... (i)

_ B _ il I
Thus, X =47 =5 X 75 = 55 ... (ii))

Now, according to question, when both the current and radius are doubled, then the ratio will be

Ho — Ho
= 2m(2a)3 ~ 8(2ma3)

From Eq. (iii), 5oy = X

So, 8(2ljr0a3) - %
Question83

A circular current carrying coil has radius R. The magnetic
induction at the centre of the coil is B-. The magnetic induction of
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the coil at a distance v/3R from the centre along the axis is B 4. The
ratio B4 : Bg is

MHT CET 2023 13th May Evening Shift
Options:

A1:3

B.1:8

C.8:1

D.27:1

Answer: B

Solution:

Magnetic field on the axis of a circular coil,

-
B, = Ho?
AT SRz

Magnetic field at the centre of the circular coil,

According to question,

.R2
BA — :U’OZ " (.'. Z — \/§R)
2(R? + 3R2)*
.R2
= BA — L”
2 x (4R2)¥
poiR? B poiR?
2x8x R  8x2R
I L
8 X 2R

Thus, the ratio, By : Bo =1:8

Question84
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A circular coil of radius 'r' and number of turns ' n ' carries a
current 'I'. The magnetic fields at a small distance 'h' along the axis
of the coil (B,) and at the centre of the coil (B.) are measured. The
relation between B, and B, is

MHT CET 2023 13th May Morning Shift

Options:

NI

—
_|_
S

L]

w0
v

I
o
Q

o
oo

L]

=
(V]
\
e

D.B.=B,(1+ =

@)
&
I
&
—~
—
+
LR
~— ~—

-
[V}

Answer: C

Solution:

Magnetic field along the axis of the coil is:

__ Ho 2mnlr? :
B.= 14 [(r2+h2)%:| . (1)

Magnetic field at the centre of the coil is:

97nl
Bo = &< ™ ) ... (i)
4

Question85

Get More Learning Materials Here : & m @) www.studentbro.in



Two concentric circular coils A and B have radii 20 cm and 10 cm
respectively lie in the same plane. The current in coil Ais 0.5 A in
anticlockwise direction. The current in coil B so that net field at the
common centre is zero, is

MHT CET 2023 13th May Morning Shift
Options:

A. 0.5 A in anticlockwise direction

B. 0.25 A in anticlockwise direction.

C. 0.25 A in clockwise direction.

D. 0.125 A in clockwise direction.

Answer: C

Solution:

Magnetic field at the centre of a circular loop

_ moNI
B = 2R

Net Magnetic field Bner = 0(given)

N :,uoN1><0.5_,u0N1><x
et 2x(0-2) 2x(0-1)
po Nix— po N410.5

02 04
B 0.5 x 0.2

X =
0.4
= 0.25 A in clockwise direction

Question86

Two concentric circular coils of 10 turns each are situated in the
same plane. Their radii are 20 cm and 40 cm and they carry
respectively 0.2 A and 0.3 A current in opposite direction. The
magnetic field at the centre is (g = 47 X 107 SI units)
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Options:
Adrx1077T
B.5mrx 1077 T
C.2rx10°T
D.7rx 1076 T
Answer: B

Solution:

ponidy  ponals
27 27y

_ 10pe [0.2 0.3

T2 [0.2 B 0.4]

=5x 41 x 1077 x 0.25

=5rx10"T

Bnet =

Question87

A coil of 'n' turns and radius 'R’ carries a current 'I'. It is unwound

R

and rewound again to make another coil of radius (3), current

remaining the same. The ratio of magnetic moment of the new coil to
that of original coil is

MHT CET 2023 12th May Evening Shift
Options:

A.3:1

B.1:3

C.9:1
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D.1:9

Answer: B

Solution:

As the length of the wire remains the same, we can write

N127TR = N2 X 271'?

N,
N, = —2
1= 73
N, = 3N,

Magnetic moment of coil u = NIA
M1 = N1IA1 = N1.[7FR2

T 2
po = NoIAy = 3—N119R

1 1

H2 __ g NInR? _ 1
n =0Ty X Nmr T 3

Question88

An electron makes a full rotation in a circle of radius 0.8 m in one
second. The magnetic field at the centre of the circle is
(o = 47 x 1077 SI units)

MHT CET 2023 12th May Evening Shift
Options:

A. 4w x 10720 T

B.2r x 107 T

C.4r x 1071 T

D.2r x 10799 T

Answer: A
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Solution:

27

YT
o 1.6 x 107" x 27 ....(--I:g)
2r 2m ' t

I=16x10""YA
The magnetic field at the centre of the circle is:

pol 4w x 1077 x 1.6 x 107"
2r 2 x 0.8
B=4rx10"%T

Question89

A, B and C are three parallel conductors of equal lengths and carry
currents I, I and 21 respectively as shown in figure. Distance AB and
BC'is same as 'd'. If 'F' is the force exerted by B on A and F5 is the
force exerted by C on A, then

A B C

[ A [A 21

)

<«—Jd—»r|<«—d—o>»

MHT CET 2023 12th May Morning Shift
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Options:

A. Fy = F)
B. F1 = —F)
C. F1 =2F,
D.F; =3 F,
Answer: B
Solution:

o(D)(D)
2nd

Force per unit length exerted by Bon A, F; =
Force per unit length exerted by C on A,

_ @@ _ pol?
Fy= /;;(2 d) — g?rd

(Inside the plane of paper)

Fy =—-Fy

_ el
- 2nd

(outside the plane of paper)

Question90

The magnetic moment of a current (I) carrying circular coil of
radius '7' and number of turns 'n' depends on

MHT CET 2023 12th May Morning Shift

Options:
A.nonly
B. I only
C.ronly
D.n,Iandr

Answer: D

Solution:

@’g www.studentbro.in



m =nlA
m — nl (7rr2)

Question91

Two similar coils each of radius R are lying concentrically with their
planes at right angles to each other. The current flowing in them are
I and 21. The resultant magnetic field of induction at the centre will

be (1o = Permeability of vacuum)

MHT CET 2023 12th May Morning Shift

Options:
A

B ol
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Answer: D

Solution:

I po(21)
B = ';LR’B? = 53R

Resultant magnetic field, B = v/ B; + B>

1\? @1\ >
. B — \/(%) + </1'02R )
.. B=1l /17122

. _ \/gﬂof
. B= 2R

Question92

A single turn current loop in the shape of a right angle triangle with
side 5 cm, 12 cm, 13 cm is carrying a current of 2 A. The loop is in a
uniform magnetic field of magnitude 0.75 T whose direction is
parallel to the current in the 13 cm side of the loop. The magnitude
of the magnetic force on the 5 cm side will be 55 N. The value of 'z

is

MHT CET 2023 12th May Morning Shift
Options:

A. 4

B.9

C.12

D. 15

Answer: B

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



{

|
%
12 3 B sin 0
_| [.]
E 3 I >
Hcas ()
Figure (a) Figurc (b)

The net magnetic field is acting in the direction of GF' as shown in figures.

— —
Resolving B into its components, amongst the components, only B sin 8 exerts force on side EF of current
carrying loop.

Fer = I x d(EF) x Bsin6

From figure (a), sin§ = {2

Fer = 2 x 0.05 x 0.75 x 1=
Fer = 355 N

x=9

Question93

Two long conductors separated by a distance 'd' carry currents I,
and I, in the same direction. They exert a force 'F" on each other.
Now the current in one of them is increased to two times and its
direction is reversed. The distance between them is also increased to
3 d. The new value of force between them is

MHT CET 2023 11th May Evening Shift
Options:
A.—2F

F
B. £
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Answer: C

Solution:

The force per unit length of the conductors is given as:

_ polily
F= 27d
When the value and direction of current in the first conductor and the distance between the conductors are
changed,

_ —po2l11o
2t x 3d
Fo -2
F 3
2F
Fo= -

Question94

A circular arc of radius '7' carrving current 'I' subtends an angle =
16

at its centre. The radius of a metal wire is uniform. The magnetic
induction at the centre of circular arc is [19 = permeability of free
space]

MHT CET 2023 11th May Evening Shift
Options:

ol
A. ﬁ

ol
B. 1_61‘
ol
C. i

ol
D. W
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Answer: C

Solution:

The magnetic field due to current carrying circular arc is B = ”2—‘;1 (2%)

Here, 6 = %
,u()I 1 ™
B=EC(— L
or (27TX 16)

B _ Ml <i)
2r \ 32

g — Mol
64r
Question95

A cylindrical magnetic rod has length 5 cm and diameter 1 cm. It
has uniform magnetization 5.3 x 10° A /m?. Its net magnetic dipole
moment is nearly

MHT CET 2023 11th May Morning Shift
Options:

A.1x1072J/T

B.0.5 x 1072 J/T

C.2.5x1072J/T

D.2x10°2J/T

Answer: D

Solution:
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M et
A%
2
m, :MxV:Mx(mQZ):waxTxl

Magnetisation, M =

—92 2
— 5.3 x 103 x 3.142 x <1X210 ) X 5 x 102

=2.08x1072J/T

Question96

Two parallel wires of equal lengths are separated by a distance of
3 m from each other. The currents flowing through 1% and 2"
wire is 3 A and 4.5 A respectively in opposite directions. The
resultant magnetic field at mid point between the wires (uy =
permeability of free space)

MHT CET 2023 11th May Morning Shift
Options:
A 2

3o
B. 5

7
C Ho

© 2T

S/40
D. 5

Answer: D

Solution:

Using Biot Savart law,

_ ol
B = 27r

Magnetic field due to first wire:

B, = poly — Ho%3 — 20
1 2T 27x1.5 2

Magnetic field due to second wire:
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I 4.5 3
B2:#02_M0>< __ Sko

2nr — 2wx1.b T 27w

Net field,

_ _ 2 3po __ B

27

Question97

An electron is projected along the axis of circular conductor
carrying current I. Electron will experience

MHT CET 2023 11th May Morning Shift
Options:

A. no force.

B. a force along the axis.

C. a force at angle 30° with the axis.

D. a force perpendicular to axis.

Answer: A

Solution:

The magnetic force experienced by the electron, F = qvB sin 6

As electron is projected along the axis, § = 0

F=0

Question98

The magnetic field at the centre of a circular coil of radius 'R’',
carrying current 24 is 'B;'. The magnetic field at the centre of

another coil of radius '3R' carrying current 44 is 'B,'. The ratio
B1 . B2 is
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Options:

A.1:2

B.2:1

C.2:3

D.3:2

Answer: D

Solution:

Mo 27TX2_[.L0

b= R R
ko 2r x4 2pg
B2= r X 3R T 3R
B _(®)_3
B, 2 2
GR)
Question99

Two wires 2 mm apart supply current to a 100 V,1 kW heater. The
force per metre between the wires is ( g = 47 x 10727 SI unit)

MHT CET 2023 10th May Evening Shift
Options:

A.2x107%N

B.4x10°N

C.2x10*N

D.1072N
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Answer: D
Solution:

Given: P=1W = 1000 W, V =100V

I=10A ....(.P=VI)
F = = i — 107 <10 =107°N
Question100

Two long parallel wires carrying currents 8 A and 15 A in opposite
directions are placed at a distance of 7 cm from each other. A point '
P' is at equidistant from both the wires such that the lines joining
the point to the wires are perpendicular to each other. The
magnitude of magnetic field at point 'P' is

(V2 = 1.4) (g = 47 x 107 SI units)

MHT CET 2023 10th May Morning Shift

Options:

A.68x107°T
B.48x10°°T
C.32x1070T
D.16 x10°°T

Answer: A

Solution:
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8 A 7 cm

15 A

Magnetic field produced by two wires
By = £ and By = 422

From Figure,

By —/B?+ B}

Ko
— 12 12
2mX 15

Also, using Pythagoras theorem, 2X? = 7 x 7 cm

X = L_ cm
V2
-7
B, - 47 x 10 _ m
2 X - x 1072
V2
~68x10°%T
Question101

Electron of mass 'm' and charge 'q' is travelling with speed 'v' along
a circular path of radius 'R’', at right angles to a uniform magnetic
field of intensity 'B'. If the speed of the electron is halved and the
magnetic field is doubled, the resulting path would have radius

MHT CET 2023 10th May Morning Shift
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Options:
A. 4R
B. 2R

C.

o[

R
D. T
Answer: D

Solution:

From cyclotron motion and uniform circular motion,

2

. . o m
Le., quBsin90° = "5~
_ mv

Given: v/ = % and B'=2B

mv’

R' =

-
m- 1 mv
- @2B Zq_B

=R = %R
Question102

10 A current is flowing in two straight parallel wires in the same
direction. Force of attraction between them is 1 x 103 N. If the
current is doubled in both the wires the force will be

MHT CET 2023 9th May Evening Shift
Options:
A.1x103N

B.2x 103N
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C.4x 103N

D.0.25 x 10 °* N

Answer: C

Solution:

F=£fo2lk)— 103N

When current in both the wires is doubled, then

10 2(211 X 212)
4 r

F' = I=4x10°N

Question103

The magnetic field at a point P situated at perpendicular distance 'R
' from a long straight wire carrying a current of 12 A is

3 x 10~° Wb/m?. The value of 'R' in mm is

(o = 47 x 107" Wb/Am|

MHT CET 2023 9th May Evening Shift
Options:

A.0.08

B. 0.8

C.8

D. 80

Answer: D

Solution:

Using Biot-Savart's Law,
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_ ol
 27R
_ b
 27B
4 x 1077 x 12

2t x3x10°°
=8%x10%m
= 80 mm

Question104

A long straight wire carrying a current of 25 A rests on the table.
Another wire PQ of length 1 m and mass 2.5 g carries the same
current but in the opposite direction. The wire PQ is free to slide up
and down. To what height will wire PQ rise? (1o = 47 x 1077 SI
unit)

g >«
'h
4 P

Long wire

MHT CET 2023 9th May Morning Shift
Options:
A.3 mm
B. 4 mm
C.5 mm

D. 8 mm

Answer: C
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Solution:

Givenh :Iz :25A,l: 1m,

_ ol
27h
F = Bllsin6 = BIl

Force applied on PQ = Weight of the smaller current carrying wire

pol?l

27h

h— 4rx 10~ x250x 25 x 1
T 27x2.5x107°x9.8

i.e, mg =

= H mm

Question105

Two parallel conducting wires of equal length are placed distance 'd’
apart, carry currents 'I;' and 'I>' respectively in opposite directions.
The resultant magnetic field at the midpoint of the distance between
both the wires is

MHT CET 2022 11th August Evening Shift

Options:

po(J1—1I5)
A, el

po(I1+15)
B. 27d

po(Ii—1I5)
C. 2d

po(I1+12)
D. -

Answer: D

Solution:
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The magnetic field at O, due to current in P is
_ ko (2L _ Moo 4L poly
Bl—E(d/z)—Exd—ﬂd

and the magnetic field at O due to current I, in the wire Q is

— o (2L ) opo o 4 pol
B2_47r<d/2)_47r>< d — md

The currents in the wires are in opposite directions.
Hence the magnetic fields will be added.

. Resultant field B = By + By = £5(I; 4 1)

Question106

An electron and a proton having the same momenta enter
perpendicularly into a magnetic field. What are their trajectories in
the field?

MHT CET 2022 11th August Evening Shift

Options:
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A. Path of the electron 1s more curved than that of proton
B. They will travel undeflected
C. Path of the proton is more curved than that of the electron

D. Both the electron and the proton will move along the same curved path but they will
move in opposite directions

Answer: D

Solution:

The force produced by the magnetic field on a moving charged particle is F = qvB and this gives a C.P.

force
mv?>
T
2
mv
= qvB
T
mv p h t
.T = — = —— where p = momentum
gB gB P

It is given that both the particles (electron and proton) have the same momenta.

Similarly they have the same charge in magnitude (e and —e) and they move in the same field (B).

I b1 @B
Cry q: B P2
p1=pz2andq1 = Q2
S.T1 =TI

=1

.". They will describe the same curved path.

[One will move clockwise and the other anticlockwise.]

Question107

A solenoid 2 m long and 4 cm in diameter has 4 layers of windings of
1000 turns each and carries a current of 5 A. What is the magnetic
field at its centre along the axis? [y = 47 x 1077 Wb/Am|]

MHT CET 2021 24th September Evening Shift

Options:
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A.1073T

B.2r x 1073 T
C.4r x 1073 T
D.8r x 1073 T

Answer: C

Solution:

B = ponl
N  4x1
n:f:XT(m:%OO/m,I:E)A

B =47 x 1077 x 2000 x 5
—4r x 1073 T

Question108

A particle of charge 'q' and mass 'm' moves in a circular orbit of
radius 'r' with angular speed 'w'. The ratio of the magnitude of its
magnetic moment to that of its angular momentum depends on

MHT CET 2021 24th September Evening Shift

Options:
A.wandq

B. wand m
C.qand m
D. w, g and m
Answer: C

Solution:

To determine the ratio of the magnitude of the magnetic moment to the angular momentum for a particle of
charge 'q' and mass 'm' moving in a circular orbit of radius 'r' with angular speed w, we need to calculate each
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quantity separately and then find their ratio.

Magnetic Moment (M):

The magnetic moment for a charged particle moving in a circular orbit is given by:
M=--.L

where L is the angular momentum of the particle.

Angular Momentum (L):

Angular momentum for a particle moving in a circle is:

L=m-r* w

Substituting L into the Magnetic Moment formula:

M=5L. (m-r? w)

_ gr’w
M =5
Ratio of Magnetic Moment to Angular Momentum:

We need to find the ratio %

M_
L mer2w
M _ g
L — 2m

From this ratio, it is clear that the ratio of the magnitude of its magnetic moment to that of its angular
momentum depends only on the charge 'q' and mass 'm' of the particle.

Thus, the correct option is:
Option C

gand m

Question109

A current carrying loop is placed in a uniform magnetic field. The
torque acting on the loop does not depend upon

MHT CET 2021 24th September Morning Shift

Options:

A. area of loop
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B. number of turns in the loop
C. shape of the loop
D. strength of the magnetic field

Answer: C

Solution:

The correct answer is Option C - shape of the loop. Here's why:

The torque (1) acting on a current-carrying loop in a uniform magnetic field is given by:
T = NIABsinf

Where:

N is the number of turns in the loop

I is the current flowing through the loop

A is the area of the loop

B is the strength of the magnetic field

0 1s the angle between the magnetic field and the normal to the loop

From the formula, we can see that the torque is directly proportional to:

N (number of turns): More turns mean more current loops, leading to a larger torque.

I (current): Higher current results in stronger magnetic moments and thus greater torque.

A (area): A larger loop area creates a larger magnetic dipole moment, leading to a larger torque.

B (magnetic field strength): A stronger magnetic field exerts a greater force on the current, resulting
in more torque.

However, the formula does not explicitly include the shape of the loop. The shape affects the loop's magnetic
moment, but ultimately, the torque depends on the area of the loop, not its specific shape.

Let's consider an example. Imagine two loops: one square and one circular, both with the same area. Even
though they have different shapes, they will experience the same torque in the same magnetic field because
their areas are equal.

Therefore, the torque acting on a current-carrying loop in a uniform magnetic field does not depend on the
shape of the loop.

Question110

Two long conductors, separated by a distance 'd' carry currents 'I;'
and 'L,' in the same directions. They exert a force 'F' on each other.
Now the current in one of them is increased to two times and its
direction is reversed. The distance is also increased to '3 d'. The new
value of the force between them is
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Options:
A.—2F
B. —F

2F
C—5%

F
D. 3
Answer: C

Solution:

Force on each conductor is given by

_ Mo 25,
F_47r d £

The force will be attractive. If the direction of current is reversed in one conductor the force will become
repulsive.

. ! ﬂ.ZHIz. _ 2

Questionl11

An electron in a circular orbit of radius 0.05 nm performs 104
revolutions/second. What is the magnetic moment due to the
rotation of electron? (e = 1.6 x 1071°C)

MHT CET 2021 23rd September Evening Shift
Options:
A 321 x 1072

B.2.16 x 1023
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C.3.21 x 10722
D.1.26 x 10728

Answer: D

Solution:
r=0.05nm=0.05x10 " m=5x10""m
f=10"%rp.s
M = IA = efnr?
— 1.6 x 1079 x 10'® x 3.14 x (5 x 10°11)”
=1.26 10 * A —m’

Question112

A long solenoid carrying current I; produces magnetic field B,
along its axis. If the current is reduced to 20% and number of turns
per cm are increased five times then new magnetic field B, is equal
to

MHT CET 2021 23rd September Evening Shift

D. 0.25B;

Answer: A

Solution:

Let's analyze the given problem systematically. The magnetic field inside a long solenoid is determined by
the formula:

B = ponl
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where:

- wo 1s the permeability of free space,

- n is the number of turns per unit length,

- I is the current passing through the solenoid.

Initially, the solenoid produces a magnetic field given by:

B1 = ponilq

When the current is reduced to 20% of its original value, the new current becomes:
I, =0.201;

Additionally, if the number of turns per centimeter is increased five times, the new number of turns per unit
length becomes:

N9 = dny

Now, using the formula for the magnetic field in a solenoid, the new magnetic field B2 can be calculated as:
By = ponals

Substitute the values of ny and I, into the equation:

By = p1y(5m1)(0.2017)

Simplifying this, we get:

By = pg - 5nq - 0.2014

By = ponil; - 1.0

By, = B,

Therefore, the new magnetic field B» is equal to the original magnetic field B;. Hence, the correct answer is:

Option A: B

Question113

A straight wire of diameter 0.4 mm carrying a current of 2 A is
replaced by another wire of 0.8 mm diameter carrying the same
current. The magnetic field at distance (R) from both the wires is 'B
1' and 'By' respectively. The relation between B; and B is

MHT CET 2021 23rd September Evening Shift

Options:
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A B =2
B. B; = By
C.B; =2B,
D.B; =2
Answer: B

Solution:

Since the some current flows through the second wire, the magnetic field at the same distance will be same.
Bl = B2

Question114

An electron is projected along the axis of circular conductor
carrying current 'I' The electron will experience

MHT CET 2021 23th September Morning Shift
Options:

A. a force perpendicular to axis

B. a force along the axis

C. a force at angle 30° with the axis

D. no force

Answer: D

Solution:

The direction of the magnetic field will be along the axis. The angle between the velocity and the magnetic
field will be 0° or 180°. The force is given by F = qvB sin

If =0°or180°,F =0
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Question115

A thin ring of radius 'R' meter has charge 'q' coulomb uniformly
spread on it. The ring rotates about its axis with a constant
frequency of f revolution/s. The value of magnetic induction in
Wbm 2 at the center of the ring is(1o = Permeability of free space)

MHT CET 2021 23th September Morning Shift

Options:

pogf
A. 2R

Hoq
B. 2R

pogf
C. 55

Hogq
D. 2nfR

Answer: C

Solution:

To solve this problem, we need to compute the magnetic field (magnetic induction) at the center of the
rotating ring due to the current created by the moving charges. Here’s a step-by-step explanation:

Step 1: Determine the current (/) created by the rotating charges.

Since the ring has a charge g uniformly spread on it and it rotates with a frequency f revolutions per second,
each charge completes one full revolution every 1/ f seconds. The ring's rotation creates a circular current I.

The formula for the current due to the rotation of charges is:

I=q-f

Step 2: Use the Biot-Savart law to find the magnetic field at the center of the ring.
For a circular loop, the magnetic field at the center is given by:

Substituting the current I from step 1 into this equation, we have:

B — Mlaf)

2R

Thus, the magnetic induction at the center of the ring is:
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_ kogf
B =55

Conclusion:
The correct answer is:
Option C

koaf
2R

Question116

A particle having a charge 100e is revolving in a circular path of
radius 0.8 m with 1. r.p.s The magnetic field produced at the centre
of the circle in SI unit is (1o = permeability of vacuum,

e =1.6 x 1071°C)

MHT CET 2021 22th September Evening Shift
Options:

A. 107 g

B. 10 3u

C. 10" g

D. 10y

Answer: A

Solution:

To find the magnetic field produced at the center of the circular path by a revolving charge, we can use the
expression derived from Biot-Savart law for a moving charge. The magnetic field B at the center of a circular
loop carrying a steady current I is given by:

However, in this scenario, we don't have a steady current but a charged particle moving in a circular path.
The equivalent "current" in this situation is the charge passing a point per unit time. Since the particle
completes one revolution per second (1 r.p.s), it's equivalent to having a current where the charge () passes
the point of observation once per second. Therefore, the equivalent current [ is the charge divided by the time
period 1" of one revolution, which is 1 second here:
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~19
I = % — 1;)06 _ 100x1.6x10""C _ 1.6 % 10717A
S 1ls

Given the radius R = 0.8 m and substituting the values into the equation for B:

B— pwol  pgx1.6x107Y7
— 2R — 2%0.8

Simplifying this:

1.6x10" "7 -
B= &0 107V

Therefore, the magnetic field produced at the center of the circle in SI unit is:
10V 40

Which corresponds to Option A.

Question117

The magnetic field inside a current carrying toroidal solenoid is

0.2 mT. What is the magnetic field inside the toroid if the current

through it is tripled and radius is made %rd ?

MHT CET 2021 22th September Evening Shift
Options:

A.02mT

B. 0.6 mT

C.0.8mT

D. 0.9 mT

Answer: B

Solution:

Magnetic field inside the toroid is given by

B = pgnl
B D,
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(If cross-sectional radius of the solenoid is changed there will be no effect on the magnetic field, assuming
the number of turns remains same.)

S.By=3B;=3x02=06T

Question118

When a battery is connected to the two ends of a diagonal of a
square conductor frame of side 'a', the magnitude of magnetic field
at the centre will be ( 1o = permeability of free space)

MHT CET 2021 22th September Morning Shift
Options:
A. ﬁ
Ve

Ta

B.

D. zero

Answer: D

Solution:
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As shown in the figure, the currents in the parallel sides will produce equal and opposite fields at the centre
and hence the net magnetic field at the centre will be zero.

Question119

Two concentric coplanar circular loops of radii 'r,' and 'r,'
respectively carry currents ;' and 'i,' in opposite directions (one
clockwise and other anticlockwise). The magnetic induction at the
centre of the loops is half that due to 'z;' alone at the centre. If

re = 271, the value of z—j

MHT CET 2021 22th September Morning Shift
Options:

A.

N

B.1
C.2

1
D. 1

Answer: B

Solution:

To solve this problem, let's use the formula for the magnetic field at the center of a circular loop due to a
current flowing through it. The magnetic field at the center of a loop due to a current is given by:

B — Mt

2r

where p is the permeability of free space, ¢ is the current, and r is the radius of the loop.

Let's designate the two loops as follows:

e Loop 1: Radius = 71, Current = ¢; (clockwise)
e Loop 2: Radius = ra, Current = 75 (anticlockwise)

The magnetic field at the center due to Loop 1 is:

B1 — Hou

2r1
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The magnetic field at the center due to Loop 2 is:

— Loiz
B2 T 2re
Since the currents flow in opposite directions, the magnetic fields they produce at the center will be in
opposite directions. We are given that the net magnetic field at the center is half of the magnetic field due to
11 alone:

_ 1 _ ot
Bnet - iBl - 4T1

Therefore, the net magnetic field can be written as the difference between the magnetic fields produced by
the two loops:

B« =By — B,
Substituting the given values:

Moty pofi  Molp
47'1 - 27'1 27’2

We are also given that ro = 2r;. Substituting this into the equation:

potl _ potl 14072

47"1 _ 27‘1 2’27"1

Simplifying this, we get:

Mot Holy Hot2

ry T 2rg 4rq

Multiplying through by 471 /p0 to clear the denominators:
i1 = 217 — 19

Rearranging to solve for ¢s:

12 = 21 — 11 =11

Hence,

z=1

Therefore, the correct answer is Option B: 1

Question120

Assuming the atom is in the ground state, the expression for the
magnetic field at a point nucleus in hydrogen atom due to circular
motion of electron is [y = permeability of free space, m = mass of
electron, ¢g = permittivity of free space, h = Planck's constant |

Get More Learning Materials Here : & m @) www.studentbro.in



MHT CET 2021 22th September Morning Shift

Options:

u0e77rm2
8c3 h’

poe’mm3

5
863 h

poe®m? m?

86(2) h?

2
uoe77r2 m

8¢ h°
Answer: A

Solution:

The magnetic field at the centre of a circular coil is given by

— ol
B = 2r

£

If T is the periodic time of revolving electron, then I =

2

Also, T = 5+
_ eV
=35

B= &V (1)

42

For electron in ground state,

2 h2
—_ € _ €0
V = Seh andr = )

Putting these values in eq. (1) and simplifying we get

‘B = poe’rm?
: 860 h5

Question121
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A, B and C are three parallel conductors of equal lengths carrying
currents I, I and 2I respectively. Distance between A and B is 'z' and
that between B and C is also 'z'. F} is the force exerted by conductor
B on A. F, is the force exerted by conductor C on A. CurrentIin A
and I in B are in same direction and current 2I in C is in opposite
direction. Then

MHT CET 2021 21th September Evening Shift

Options:
A.F1=F,
B. Fy = 2R,
C.F; =2R,
D. F} = —F}
Answer: D
Solution:
A B C
Fg(_],\_)Fl 1 A J 2l
X X

Currents in A and B are in the same direction. Hence force F; exerted by B on A will attractive (towards B).
Current in A and C are in opposite directions. Hence force F5, exentos by C on A will be repulsive (away
from C ). Thus F; and F» are opposite in direction.
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I I I?
Ho 21%2 p_ Ho .

F1: — e L
2m T 2  x
212 I?

) gl N S S o (S
2 2z 2r  x

.. F; and F, have some magnitude.

Question122

Magnetic moment of revolving electron of charge (e) and mass (m)
in terms of angular momentum (L) of electron is :

MHT CET 2021 21th September Evening Shift
Options:

A &

8m

B. el

4m

C. el

2m

D. &L

m

Answer: C

Solution:

The magnetic moment p associated with the angular momentum L of a revolving electron is given by :

—€

n= 5

The negative sign indicates the direction of the magnetic moment is opposite to the direction of angular
momentum. However, for the sake of magnitude, we'll focus on :

— el
#'_2711

So, the correct answer is Option C : ;—L
m
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Question123

The magnetic flux near the axis and inside the air core solenoid of
length 60 cm carrying current 'I' is 1.57 x 10~® Wb. Its magnetic
moment will be [,u,o —= 41 x 1077, SI unit and crosssectional area is

very small as compared to length of solenoid.]

MHT CET 2021 21th September Evening Shift

Options:
A.1Am?
B.0.25 Am’
C.0.5 Am?
D. 0.75 Am?
Answer: D

Solution:

Magnetic field inside the solenoid is given by
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poNI

B =
L
. ¢ kNI
A L
L
.". Magnetic moment, NIA = ¢—
Ho
1.5 x 107% % 0.6
 4x314x1077
= 0.75Am’

Question124

A charge moves with velocity 'V"' through electric field (£) as well as
magnetic field (B). then the force acting on it is

MHT CET 2021 21th September Morning Shift

Options:

Answer: C

Solution:

Force due to electric field }7’6 = qE

. — =
Force due to magnetic field F,, = q(v x B)

- =, =
.. Total force F = qE + q(v x B)

Question125
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A long solenoid carrying a current produces a magnetic field B along
its axis. If the number of turns per cm is doubled and the current is

made (%)rd then the new value of the magnetic field will be

MHT CET 2021 21th September Morning Shift

Options:

C.2B

2B
D. =~
Answer: D

Solution:

Magnetic field inside a solenoid is given by

B = ponl

If n is doubled and I is made (%)rd, the value of B will become % B.

Question126

A metal conductor of length 1 m rotates vertically about one of its
ends at an angular velocity of 5 rad/s. If horizontal component of

earth's magnetic field is 0.2 x 10~* T, then the e.m.f. developed
between the two ends of the conductor is

MHT CET 2021 20th September Evening Shift
Options:

A. 5 uV
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B. 50 mV
C.5mV
D. 50 uV

Answer: D

Solution:

EMF,e =mr’Bf =m?Bs = %Br2w
=1 x02x10*x(1)2x5
=05x1074V = 50uV

Question127

Two wires carrying currents 5 A and 2 A are enclosed in a circular
loop as shown in the figure. Another wire carrying a current of 3 A

——
is situated outside the loop. The value of f Bdl around the loop is (

%
o = permeability of free space, d/ is the length of the element on
the Amperion loop)

A 2A L 3A

MHT CET 2021 20th September Evening Shift

Options:
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A. 4,[1,0
B. 2,[1,0
C. 3/J0

D. po

Answer: C

Solution:

Current of 5 A and 2 A are enclosed in the loop.
The currents are in opposite direction.
The net current enclosed by the loop is 3 A.

According to Ampere law,

=97
$Bdi = pol = 3po

Question128

The magnetic field at the centre of a current carrying circular coil of
area 'A' is 'B'. The magnetic moment of the coil is ( g =
permeability of free space)

MHT CET 2021 20th September Evening Shift
Options:

3/2
A. 2BA
poV'T

BA3/2
B. T

V™
C. 2BA?

2
D. 2BA
poy/T

Answer: A
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Solution:

% Step 1: Magnetic field at centre of a current loop

_ ol
2R

¢ Step 2: Relate radius R to area A
A=n=R

R= 1 %

S Step 3: Substitute K in the magnetic field formula

pend

N .2\,..-' AW

Solve for current I

3¢ Step 4: Magnetic moment of a loop

M=1IA
Substitute I:
2By A
M =A- =
Ly T
Combine 4 - /A = 4%%
" 25‘415 2
i - II“-\.E

Question129

The relation between magnetic moment 'M' of revolving electron
and principle quantum number 'n' is
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Options:

A Mo+

B.Mxn

C. M x n?

D. M x n3

Answer: B

Solution:

Correct Answer: B. M x n

+ Explanation (Bohr Model + Magnetic Moment)
For an electron revolving in the n'" Bohr orbit:
[l Magnetic moment of an orbiting electron:
M=1I4
B} Angular momentum is quantized:
L = muvr = nh
EJ Bohr magneton relation:

M=—L
2m

Substitute I. = nh:

M= —I|(nh
E-m[ ]

Thus,

Question130
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If the charge to ratio of an electron is 'A' C/kg, then the
gyromagnetic ratio of an orbital electron in C/kg is

MHT CET 2021 20th September Morning Shift
Options:

A4

B. A

C.2A

D. &

Answer: D

Solution:

. . e _ A
Gyromagnetic ratio = z— = 3

Question131

The magnetic field intensity '"H' at the centre of a long solenoid
having 'n' turns per unit length and carrying a current 'l', when no
material is kept in it, is

MHT CET 2021 20th September Morning Shift
Options:

Al

B. L

C.nl

D. n’I
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Answer: C

Solution:

The magnetic field
B = /,L()H
For a solenoid B = pnl

S .H=nl

Question132

An electron (e) moves in circular orbit of radius 'r' with uniform
speed 'V'. It produces magnetic field 'B' at the centre of circle. The
magnetic field B is (1o = permeability of free space)

MHT CET 2021 20th September Morning Shift
Options:

A e (3)

4 \ r2
e
B. %Vr2

C. e (¥)

47 T
Ho€
D. I Vr
Answer: A

Solution:

Magnetic field at the centre of a circular coil is given by

_ pod
B = 2r

In this case the current I = -+ where T is the period of revolution
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T==

- eV B poeV
= ane?
Question133

An electron moves in a circular orbit with uniform speed v. It
produces a magnetic field B at the centre of the circle. The radius of
the circle is | 4y = permeability of free space, e = electronic charge]

MHT CET 2020 19th October Evening Shift

Options:
A (55)""
B. Luct
.y

evy)1l/2
D. (5%)"

Answer: A

Solution:

The magnetic field at the centre of a circular orbit of a moving electron is given by

po €

B = E X r—3(V X I')
po  evsiné
B=—x
47 r2

As, in a circular path, the angle between radius vector and velocity vector is 90°.
— Ko o OV
= B=1 X3

r=(55)"

Question134
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A circular coil of radius R is carrying a current /; in anti-clockwise
sense. A long straight wire is carrying current /5 in the negative
direction of X-axis. Both are placed in the same plane and the
distance between centre of coil and straight wire is d. The magnetic
field at the centre of coil will be zero for the value of d equal to
MHT CET 2020 16th October Evening Shift

Options:

Solution:

Consider the figure shown below,
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The magnetic field due to the circular coil at its centre is given by
B = ”20—1? (outward)

The magnetic field due to the wire at O is given by

~ pol2
B2 = 27d
The net magnetic field at the centre of coil is zero.
B —By;=0
poly  polz
2R 2nd
I\ R
d= (=12
<Il> ™
Question135

An a-particle of energy 10 eV is moving in a circular path in
uniform magnetic field. The energy of proton moving in the same
path and same magnetic field will be [mass of a-particle = 4 times
mass of proton]

MHT CET 2020 16th October Evening Shift
Options:

A.8¢eV

B. 16 eV

C.4eV

D. 10 eV

Answer: D

Solution:

The radius of circular path of charged particlein uniform magnetic field,
R=2% _.(1)

9B

The kinetic energy of charged particle,
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1
K= Em'v2

= v=4/ g ... (11)
m

Substituting Eq. (i1) in Eq. (1), we get

2K

_ ™S V2mK
R= ¢B— ¢B
For proton,

2m,K,
R, = B ... (111)

where, mass of proton is m,,, kinetic energy of proton is K, and charge on proton is g,,.

Similarly, for a-particle,

Ry = YZEe (i)

where, mass of a-particle is m,,, charge on a-particle is g, and kinetic energy of a-particle is K.
Here, mq, = 4m, and q, = 2q, Substituting value in Eq. (iv), we get

R V2OmK. _ Im K

B(2g,) Bg,

. By _ \/TP

“* Ra V Ka

As, R, = R, (given)
K, =K,=10eV

Question136

An electron (e) is revolving in a circular orbit of radius r in
hydrogen atom. The angular momentum of the electron is (M =
magnetic dipole moment associated with it and m = mass of
electron)

MHT CET 2020 16th October Morning Shift

Options:

AmM

e

B 3Mm

e
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2mM
C. 2mM

4AmM
D, 4mM

Answer: C

Solution:

To address this question, we need to look at the relationship between the angular momentum of an electron in
a hydrogen atom, its magnetic dipole moment, and other physical constants. The angular momentum (L) of
an electron revolving in a circular orbit in a hydrogen atom is quantized and is given by the formula:

_
L—n27T

where n is the principal quantum number (which is any positive integer), and A is Planck's constant. The
magnetic dipole moment (M) of a revolving electron is related to its angular momentum by the formula:

M=
By substituting the expression for L into the formula for M, we get:

h
(3><T7,27r

M =

2m

Now, if we solve the expression for L in terms of M, m, and e, we rearrange the formula to get L as:

_ 2mM
L= e

Therefore, the correct answer to the question is Option C, which states that the angular momentum of the
electron is given by:

2mM
e

Question137

A charged particle is moving in a uniform magnetic field in a
circular path of radius R. When the energy of the particle becomes
three times the original, the new radius will be
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Options:
A R

B. V3R
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C.3R

R
D. 3
Answer: B

Solution:

The radius of the circular path of a charged particle moving in a uniform magnetic field depends on the
particle's velocity, the charge of the particle, and the strength of the magnetic field. The formula for the radius
R of the path is given by:

— mu
R = o3
where:

¢ m is the mass of the particle,

e v is the velocity of the particle,

e g is the charge of the particle, and

e B is the magnetic flux density of the magnetic field.

For the energy of the charged particle, we use the kinetic energy formula since the only energy the charged
particle has in a magnetic field is due to its motion:

KE = 2mw?
When the energy of the particle becomes three times the original, we can represent this new energy as:
3KE =3 X %va = %va

To find the new velocity, we set this equal to the kinetic energy formula and solve for v:

Here, v’ represents the new velocity. Solving for v’ gives us:

v =+/3v

Finally, substituting this new velocity into the original formula for the radius, we have:

R':m(‘/—”) V3 x % — 3R

Therefore, the new radius is v/3R. Hence, the correct option is:
Option B

V3R

Question138
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A charge g moves with velocity v through electric field E as well as
magnetic field (B). Then, the force acting on it is

MHT CET 2020 16th October Morning Shift
Options:

A. q(E x v)

B. ¢(B X v)

C.qE + q(v x B)

D. g(v x B)

Answer: C

Solution:

The force on a charge ¢ due to electric field is

and due to magnetic field is
Fp=q(v x B)
When charge particle moves in combined field,

Resultant force,

F=Fg+Fp
= qE +¢(v x B)

Question139

Maximum Kinetic energy gained by the charged particle in the
cyclotron is independent of
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Options:

A. radius of the dees

B. charge

C. mass

D. frequency of revolution

Answer: D

Solution:

Maximum kinetic energy gained by charged particle in a cyclotion is given by

22 p2
__ ¢°B°R
EK_ 2m

where, ¢ = charge of the cyclotron,
B = intensity of magnetic field,

R = radius of orbit

and m = mass of the particle,

Hence, E'x 1s independent of frequency of revolution.

Question140

In a hydrogen atom, an electron of charge e revolves in a orbit of
radius r with speed v. Then, magnetic moment associated with
electron is
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Options:

evr
A S

B.2evr

C.evr
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evr
D. 5

Answer: A

Solution:

Magnetic moment of revolving electron,
Be =1 X A
where, ¢ = current and A = area,

charge
time

e = & x wr®  (Ascurrent, i =

)

where, T = time period of revolution and r = radius of orbit.

Ml

—_nucleus

€ 2
Ue =—— X U X TIT

27r
distance

( Time period (T') = —d>
spee

where, v = velocity of revolving electron

eur

= He= T3

eur

Hence, the magnetic moment of revolving electron is <.

Question141
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Six very long insulated copper wires are bound together to form a
cable. The currents carried by the wires are

I, =410A,I, =—-13A, I3 =+10A, I, =+7A,I; = —12 A and
Is = +18 A. The magnetic induction at a perpendicular distance of
10 cm from the cable is (,uo =47 x 1077 Wb/A — m)

MHT CET 2019 3rd May Morning Shift
Options:

A.40p T

B.37.5u T

C.30uT

D.35u T

Answer: A

Solution:

Net current due to all wires,

inet = 11+ 12 + i3+ 4 + 15 + 16
i —10—13+104+7—12+18—20A

We know, magnetic field due to an infinitely long straight conductor at a perpendicular distance r from it is
given by

B: [Lol _ l’LOinet

27r 27r

where, ¢ = current in wire

and r = perpendicular distance.

_ 4mx 1077 % 20 4% 10-5
2m x 10 x 1072
B=40uT
Question142

Get More Learning Materials Here : & m @) www.studentbro.in



A circular coil and a square coil is prepared from two identical metal
wires and a current is passed through it. Ratio of magnetic dipole
moment associated with circular coil to that of square coil is

MHT CET 2019 3rd May Morning Shift
Options:

A2

B. I

Cm

D. 4

Answer: D

Solution:

Let / be the length of metal wire.

When wire is bent into a circular coil of radius r, then

_ 1
T_27r
12 12
'A A: —_— prnd [

.". Magnetic dipole moment associated with circular coil,

l2
—_— ’A = ) [
Pe =1 i (47r2>

il . (Q)

He = g

When metal wire is bent into a square coil then side of square
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a =

|~

. _ 2 _ 12
c.Area, A=a"=
.". Magnetic dipole moment associated with square coil,

lz

=jA=7—
Hs 16
i
Be _ar 16 _ 4
s w 4 T

16

Hence, the ratio of magnetic dipole moment of circular coil and square coil is 4 : 7.

Question143

Figure show the circular coil carrying current / kept very close but
not touching at a point A on a straight conductor carrying the same
current /. The magnitude of magnetic induction at the centre of the
circular coil will be

'
et P

A
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Options:
A B0 (14 1)

BH_OZ

2nr
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C. Mol

2r
D. zero
Answer: A
Solution:
I 1
Correct Answer: A — #o- (1 + _)
2r T

Let's clearly understand why.

«” Magnetic field at the centre comes from TWO sources:

[l The circular coil of radius r carrying current I

hagnetic field at centre of circular loop i=:

B} The straight conductor carrying the same current I

The centre of the circle is at distance r from the straight wire (since point A is on the circumference and the

centre is O).

Magnetic field due to a straight conductor at distance

pol
B.. =2
i 2r

« Total magnetic field at the centre

The directions of both fields are the same {from diagram), so they add up:
Biotal = B]mp + Byire
Substitute values:

pod - pod
2y 2ar

po L 1
Biotal = — |14+ —
2r T

Bmta.l =

Factor out %
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Question144

Torque acting on a rectangular coil carrying current ' [ ' situated
parallel to magnetic field of induction ' B ', having number of turns '
n'and area' A'is

MHT CET 2019 2nd May Evening Shift

Options:
A.ni(A- B)

B nBA

1

C.ni(A x B)

iBA
D. &

Answer: C

Solution:

When a current carrying coil is placed in a magnetic field, the coil experienced a torque given by
T=MxB
where, M = magnetic moment = niA
T =ni(A x B)
where, n = number of turns,
¢ = current flowing in coil

and A = area of coil

Question145
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A circular coil of wire consisting of 100 turns each of radius 9 cm
carries a current of 0.4 A . The magnitude of the magnetic field at
the centre of coil is [,uo — 12.56 x 10~ "SI Unit]
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Options:
A.24x1071T
B.2.79 x 10 ° T

C.2.79x10°*T
D.2.79x 103 T

Answer: C

Solution:

Given, number of turns, n = 100,
radius of coil, » =9 cm = 9 X 10 2m
and current flow in the coil, I = 0.4 A

The magnitude of the magnetic field at the centre of a coil of n turns is given by

B=&2 ()

Substituting given values in Eq. (i), we get
5 1256 x 107" x 100 x 0.4

2% 107 1 x9x102
—279%x1074T

Question146

The magnetic dipole moment of a short magnetic dipole at a distant
point along the equator of magnet has a magnitude of ' X 'in SI
units. If the distance between the point and the magnet is halved
then the magnitude of dipole moment will be

Get More Learning Materials Here : & m @) www.studentbro.in



MHT CET 2019 2nd May Evening Shift

Options:
A. 2z
B. %a:
C. X

1
D.Sw

Answer: C

Solution:

The magnetic dipole moment is the product of either of pole strength and the magnetic length of dipole.
Thus, it is independent of the distance of point at which it is measured. So, it remains unchanged, if the
distance between point and the magnet is halved.

Question147

Two parallel conductors carrying unequal currents in the same
direction ............
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Options:

A. neither attract nor repel each other
B. repel each other

C. attract each other

D. will have rotational motion.

Answer: C
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Solution:

Two wires 1 and 2 carrying currents ¢, and i, respectively are shown in the figure given below,

-
-

LA

Force on wire 2 due to B (field of wire 1) is given by

Fy=iy| By

Using right hand screw rule, direction of F» would be towards wire 1.

Similarly, force on wire due to B (field of wire 2)

Fy =1i,/B,

Again, by using right hand screw rule, direction of F; would be towards wire 2.

If two parallel conductors carry (equal or unequal) current in the same direction, they will exerted force
towards each other i.e., they will be attract each other.

Question148

The magnitude of the magnetic induction at a point on the axis at a
large distance ( r ) from the centre of a circular coil of ' n ' turns and
area' A ' carrying current ( /) is given by
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Options:

A. Baxis — % ’ 111_;%
B. Byis = Z_;:— ) 2%A
C. Bayis = 5_7?- ) fﬁé
D. Buis = % : n::{l
Answer: B
Solution:

As we know that the magnetic field on the axis of a circular current carrying loop,

_ n/a’® :
B = %ﬁkw (1)

where, I = current through the coil, a = radius of a circular loop, r = distance of point from the centre along
the axis and n = number of turns in the coil.

Area of the coil, A = 7a?

= a"== ..(i)

and it r > a then, (r? + a2)3/2 ~rd .. (iii)

From Egs. (i), (i1) and (iii), we get

_ (sl \A 2
= B_<2r3)7r><2

B— 2uon/A

43

So, option (b) is correct.
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