Electromagnetic Induction

Questionl

Two inductors of 80 mH each are joined in parallel. The current
passing through the combination is 2.1 A . The energy stored in this
combination of inductors is
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Options:

A.

4.84 x 107%J
B.

7.26 x 1072 ]
C.

8.82x 10727
D.

10.85 x 1072 J

Answer: C
Solution:

L1:L2:L:80mH
When two inductors are connected in parallel, their equivalent inductance is given by,

1 _ 1 1
L_eq_L1+L2
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L., = & = 40mH

Ug = 1 L I?

Up =3 x40 x 1073 x 2.1 x 2.1
Up =0.0882J = 8.82 x 1072 J

Question2

A coil of effective area 3 m? is placed at right angles to a magnetic
field of induction 0.05 Wb /m? If the field is decreased to 20% of its
original value in 10 second, the e.m.f. induced in the coil will be
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Options:
A.

10 mV
12 mV

15 mV
D.
20 mV

Answer: B

Solution:

1. Identify the given values:
o Effective Area (A) = 3 m?
o Initial Magnetic Field Induction (B;) = 0.05 Wb /m?
o Final Magnetic Field Induction (Bs) = 20% of By = 0.20 x 0.05 Wb/m? = 0.01 Wb/m?

o Time taken for the change (At)=10s
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o The coil is placed at right angles to the magnetic field, meaning the angle between the normal to
the coil's area and the magnetic field is 0°. So, cos @ = cos 0° = 1.

2. Calculate the initial magnetic flux (®1):
Magnetic flux (&) =B x A X cos 6
;=B xAx1
&, = 0.05 Wb/m? x 3 m?
¢, =0.15 Wb
3. Calculate the final magnetic flux (®»):
®, =By x Ax1
&, = 0.01 Wb/m? x 3 m*
&, = 0.03 Wb
4. Calculate the change in magnetic flux (A®):
AdP =Py — P,
A® =0.03 Wb —0.15 Wb
A® =—-0.12 Wb
5. Apply Faraday's Law of Electromagnetic Induction:
The induced e.m.f. (¢) is given by:
e=—N AA—%’

Assuming N = 1 (single turn coil, as not specified otherwise):

_ __ A%
€= ""a¢

_ —012Wbh
€= 10s

012
£= S5 Vv
e=0.012V

6. Convert the e.m.f. to millivolts (mV):
1V =1000 mV
e =0.012V x 1000 mV/V
e=12mV

The induced e.m.f. in the coil will be 12 mV.

The final answer is .
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Question3

A coil having ' N ' turns and resistance ' R ' () is connected to a
galvanometer of resistance ' 6 R ' 2. The magnetic flux linked with
this coil changes from ¢; weber to ¢, weber in time ' t ' second. The
induced current in the circuit is
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Options:

N(¢p2—¢1)
6Rt

Answer: B

Solution:

Step 1: EMF induced in coil

Magnetic flux linked with one turn of the coil changes from ¢; to ¢, in time ¢.
So the change of flux in one turn is:

Ap = g2 — 1

For a coil having N turns, total change in flux linkage is:

A® = N(¢y — ¢1)

Hence, the induced emf is:
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_ _ N(¢2—¢1)
£=4F =252
Step 2: Equivalent resistance of circuit

The coil has internal resistance R.
This is connected in series with a galvanometer of resistance 6 R.

So total resistance in the circuit is:

Ry = R+6R="TR

Step 3: Induced current

By Ohm’s law:
N(pa—¢1)
= -£ — i _ N(da—¢1)
Req 7R TRt

Final Answer:

Option B:

N(¢2 — ¢1)
TRt

Question4

The plot of magnetic flux ' ¢ ' linked with the coil versus current ' I
is as shown in figure for two inductors L; and L,. The self
inductance of

6 Ly
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Options:

A. Lj is equal to that of Ls.

B. Lj is less than that of Ls.

C. L;j is greater than that of Ls.
D. Lj is half that of L.

Answer: C

Solution:

Flux, ¢ = LI

Comparing the above equation with y = mx, L = ¢/I, which is the slope of the graph. Since slope of L is
greater, the value of selfinductance for L is greater than that of L.

Question5

A long rectangular conducting loop of width ' [ ', mass ' m ' and
resistance ' R ' is placed partly in a perpendicular magnetic field ' B
'. It is pushed downwards with velocity ' V' ' so that it may continue
to fall freely. The velocity ' V' ' is

X X X X
X|X X|X
xXXxl
XX X[X ¥y
XX X|x
R
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Options:

A.

mgR?
Bl

mgR
B2

D.

mg]
B?R?

Answer: C

Solution:

Step 1: Find the induced emf

When the loop moves in the magnetic field, an emf (electric force) is created. The formula is: £ = [vB
where [ is the width of the loop, v is the velocity, and B is the magnetic field.

Step 2: Find the induced current

According to Ohm's Law, E = ¢ R, where ¢ is the current and R is the resistance. So, ¢ = %

Step 3: Equate forces for free fall

If the loop is falling freely, the downward force (gravity) must equal the upward magnetic force. So,
mg = F,, where m is mass and g is gravity.

The magnetic force (F},,) is given by ¢lB. So, mg = ilB

Step 4: Substitute the current value

Substitute ¢ from step 2 into the force equation: mg = (%) IBmg= %

Step 5: Solve for velocity v

mgR

Rearrange for v: v = 557
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Question6

Two coils P and Q are kept near each other. When no current flows
through coil P and current increases in coil Q at the rate 10 A /s, the
emf in coil Pis 12 mV . When coil Q carries no current and current
of 1.5 A flows through coil P, the magnetic flux linked with the coil
Q in mWhb is
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Options:
A.

0.9

B.

1.2

C.
1.5
D.
1.8

Answer: D

Solution:

Step 1: Relationship between Magnetic Flux and Mutual Inductance

The magnetic flux through coil Q because of the current in coil P is given by: ¢g = MIpwhere M is the
mutual inductance, and Ip is the current through coil P.

Step 2: Finding Mutual Inductance (M)

The emf in coil P, caused by a changing current in coil Q, is given by:|e,| = M %We can rearrange this

formula to solve for M:M = Le,g‘
e

This means you divide the emf (e,,) by the rate of change of current in coil

dlg

Q)
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Step 3: Substitute the values
We are given:

o lep] =12mV =12 x 103V
dl
e Ip=15A

Step 4: Find M

Put the values into the formula: M = % =12x10°H
Step 5: Find the Flux Linked with Coil Q

Using ¢pg = MIp:pg =12 x 1073 x 1.5 = 1.8 x 107> Wb
Step 6: Convert to milliWeber (mWhb)

Since 1 mWb = 107> Wb, we have:g = 1.8 mWb

Question7

When magnetic flux changes from 6.5 x 1072 Wb to 11 x 1072 Wb
and the change in current is 0.03 A, the coefficient of mutual
inductance will be
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Options:
A.1.0H
B.1.2H
C.15H
D.1.8H

Answer: C
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Solution:

Mutual Inductance M = %

Ap = ¢s — ¢1 = (11 — 6.5) x 1072 Wb
=4.5x10"2>Wb

Change in current AT = 0.03 A

_ A¢ _ 45x107%2 _
M=22 =410" _ 159

Question8

Two circuits A and B are connected to identical d.c. sources each of
e.m.f. 10 volt. Self-inductances of circuits A and B are respectively
La = 10H and Ly = 10mH. The total resistance of each circuit is
40€2. The ratio of energy consumed in circuit A and circuit B to build
up the current to steady value is
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Options:
A. 800

B. 1000
C. 1200

D. 1400

Answer: B

Solution:

Both circuits use the same battery (10 V) and have the same resistance (40 Q). This means the steady current
(I) will be the same in both circuits.
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The energy stored in the inductor in each circuit is given by:
_ 17172
E=5LI
To find the ratio of energy stored in the inductors of circuits A and B, we can write:

Ey _ La”
Eg — Lpl?

The current I is the same in both, so I? cancels out:

Given: Ly =10Hand Ly = 10mH = 10 x 10 > H

So,

Es 10 _
Ep — 10x103 1000

Question9

A magnetic field 4 x 102 T acts at right angles to a coil of area

100 cm® with 50 turns. The average e.m.f. induced in the coil is 0.1 V
, when it is removed from the field in time ' ¢ '. The value of ' £ ' is
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Options:

A. 0.02 second
B. 0.05 second
C. 0.2 second
D. 2 second

Answer: C
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Solution:

e— _do _ _ (¢2=¢1) _ _ (0-NBA)
dt t t

. __ 50x4x1072x1072
. 0.1= .

The value of 't 'is,

fo 2 ><0'110—2 — 0.2
Question10

A copper ring having a cut such as not to form a complete loop is
held horizontally and a bar magnet is dropped through the ring with
its length along the axis of the ring as shown in figure. The
acceleration of the falling magnet is ( g = acceleration due to
gravity)

Magnet

Z W

Ring — v
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Options:
A g
B. less than g

C. more than g
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D. zero
Answer: A

Solution:

When there is a cut in the ring, e.m.f. will be induced in it but there is no induced current in the ring. Hence
there is no opposition to falling magnet. Therefore, acceleration is equal to ' g ".

Questionll

A coil of wire of radius ' ' has 600 turns and a self-inductance of
108 mH . The self-inductance of a coil with same radius and 500
turns is
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Options:

A. 80 mH

B.75 mH

C. 108 mH

D. 90 mH

Answer: B

Solution:

Step 1: Recall the dependence of self-inductance

For a given geometry (same core, radius, length, etc.), the self-inductance scales as

L x N?

where N is the number of turns.

Step 2: Set up ratio

Given:

e N, =600, L, = 108 mH
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e N» =500, Ly =7

So,
Ly (1)2
L, — \ M

2
()

Step 3: Substitute values

Ly =108 x (32)°

500 5

600 — 6
512 25

(%) =%

Ly =108 x 2%
=3 x 25 =75mH

Final Answer:

The self-inductance is

Option B: 75 mH

Question12

A coil of ' n ' turns and resistance RS} is connected in series with a
resistance %. The combination is moved for time ' ¢ ' second
through magnetic flux ¢; to ¢,. The induced current in the circuit is

MHT CET 2025 25th April Evening Shift

Options:

n(¢1—¢2)
A =Sm

2n(¢p1—¢2)
B. 3Rt

2n(p1—¢2)
C. =%+
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D. n(¢1—¢s)

Rt

Answer: B

Solution:

Step 1: Induced emf

Induced emf across n turn coil:

&= n% = n_¢1;¢2

Step 2: Total resistance of the circuit

Self resistance of coil = R.

External resistance = %.

Total resistance:
Rtotal =R+ % - %

Step 3: Induced current

£ _ n(p1—¢2)/t

I - Rtotal - %

Final Answer:

_ 2n(¢1—¢o)
- 3Rt :

2n(p1 — ¢2)
3Rt

Option B:

Question13

The equivalent inductance between A and B is equal to

2H

A C——Tsar

3H

4H

6H

—O B
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3
C.2H
D.15H

Answer: A

Solution:

All the inductors are connected in parallel with each other. Hence, the equivalent inductance between A and
Bis:%z%—i—%—k%—#%

_ 4
L=4%H

Question14

A coil of ' n ' turns and area' A 'is suddenly removed from a
magnetic field, a charge ' ¢ ' flows through the coil. If resistance of
the coil is ' R ' then the magnetic flux density is (in Wb/m?)
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C qr?
9R

D. 2nA

Answer: B

Solution:
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Step 1: Faraday’s law relation
The induced emf (total across coil):

— _pad®
£ = n<

where & = BA is the flux through one turn (if field is uniform and perpendicular).

Step 2: Relation between emf and current
E=1IR

Step 3: Charge flow

Total charge that flows over the discharge interval:

g= [Idt=+% [Edt
Step 4: Evaluate the integral
[Edt=—n[d®P =nAd

Here, change in flux per turn is initial BA to zero, so A® = BA.

Thus:

q= %(nBA)

Step 5: Solve for B
R

B=4£

Final Answer:

qR
nA

This corresponds to Option B.

Question15

A coil of n turns and resistance RS2 is connected in series with
resistance R /4. The combination is moved for time ¢ second through
magnetic flux ¢ to ¢2. The induced current in the circuit is
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Options:
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A 2n(d1—p2)

SRt

4n(p1—¢p2)
B. 5Rt

3n(¢1—2)
C.im

(61 —42)
D. —3m—

Answer: B

Solution:

Step 1. Induced emf (Faraday’s law):

Induced emf:

Szn-%:n-—d)l;m

(sign is not important here, they ask for current magnitude).
Step 2. Total resistance:
Coil resistance = R.

Extra resistance = %.

Total resistance R, = R + % = %.

Step 3. Current:

= g _ nlgi—¢y)/t _ 4n(¢1—¢2)
= R (R4 bR

Final Answer:

4n(p1 — ¢2)
5Rt

which corresponds to Option B.

Questionl6

Two identical coils of inductance L joined in series are placed very
close to each other such that the winding direction of one coil is
exactly opposite to that of the other. The net inductance is

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



MHT CET 2025 23rd April Evening Shift

Options:

D.L

Answer: C

Solution:

When two inductors are joined in series then, L,y = L; + Lo+ ...+ L,

Since the two inductors are placed very close to each other, they are mutually coupled, meaning there is
mutual inductance between them. As the winding direction of one coil is exactly opposite to that of the other,
the magnetic fields produced by the currents oppose each other. This causes the polarity of the mutual
inductance to be opposite to that of the self-inductance. As as result, net inductance will be given by

Net Inductance =L + L — 2M

Net Inductance=2L —2L =0 ....(M = L as they are identical coils placed very close to each other)

Questionl7

When a current in the conducting coil is changed from 5 A in one
direction to 5 A in opposite direction in 0.5 second, an average
induced e.m.f in the coil is 2 V . The selfinductance of the coil is
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Options:
A.25 mH

B. 50 mH
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C.75mH
D. 100 mH

Answer: D

Solution:
We are given:
e Initial current I; = 5 A

e Final current I, = —5 A

Change in current:

Time interval: At = 0.5s

Average induced emf: £ =2V.
Formula:
_ 1 AI
E=L%
Taking magnitude values:
L = E-At

Al]

Substitution:

2x0.5 1
L=20 — L —01H

L =100 mH

Answer: Option D (100 mH)

Questionl8

Figure shows the north pole of a magnet moving away from a thick
conducting loop containing a capacitor. The excess positive charge
will arrive on
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—

al b
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Options:

A.plate'a'

B.plate'b'

C. both plates 'a' and 'b'

D. neither plate ' a ' nor plate ' b'

Answer: B

Solution:

Magnet moves away — flux decreases — Loop opposes change — induced current flows from a to b in the
wire.

Current flows from a to b in the wire, so positive charge accumulates on plate ' b .

Question19

A graph of magnetic flux (¢) versus current (I) is shown for four
inductors P, Q, R, S. The largest value of self-inductance is for
inductor
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Options:
A.R
B.P
C.Q
D.S

Answer: B

Solution:

Flux, ¢ = LI
Comparing the above equation with y = mx, L is the slope of the graph.

Since line P has highest slope, it indicates the largest value of self-inductance.

Question2(

The total charge induced in a conducting loop when it is moved in a
uniform magnetic field depends on
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Options:

A. iitial magnetic flux only.

B. final magnetic flux only.

C. the total change in magnetic flux.
D. the rate of change of magnetic flux.

Answer: C

Solution:

e Faraday’s law:
Induced emf € = — %, where @ is the magnetic flux through the loop.
e The induced current is I = %, where R is the resistance of the loop.
e The total charge that flows through the circuit during the entire process:
Q= [Idt= % [Edt.
Step 2: Relation to flux.
Q=+ [-Ldt = % (Pinisa — Prinal )-
Thus, the total charge depends on the net change in magnetic flux, not on the rate at which it changes.

Answer:

Option C: the total change in magnetic flux.

Question21

A copper ring is held horizontally and a bar magnet is dropped
through the ring with its length along the axis of the ring. The
acceleration of the falling magnet while it is passing through the ring
is
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Options:

A. more than acceleration due to gravity.

B. less than acceleration due to gravity.

C. depends on the diameter of ring and length of magnet.
D. depends on pole strength of magnet.

Answer: B

Solution:

When the magnet is allowed to fall vertically along the axis of loop with its north pole towards the ring, the
induced current in the ring consistently produces a magnetic force that opposes the magnet's motion relative
to the ring, resulting in an upward force that counteracts gravity, reducing the acceleration of the falling
magnet. Therefore, the acceleration in the magnet is less than g .

Question22

A coil of resistance 4002 is placed in * magnetic field. If the
magnetic flux ' @, (Wb ) linked with the coil varies with time '¢"' ( s
) 'S ¢ = 50t% + 4, the current in the coil att = 2 s will be

MHT CET 2025 22nd April Morning Shift
Options:

A TA

B.2A

C.05A

D.0.1A

Answer: C
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Solution:

Step 1: Faraday’s law of electromagnetic induction

The induced emf is:

_ _ 4
€= "

Given: ¢ = 50t% + 4 Whb.

So,

9 _ 4 (5042 + 4) = 100t

Att=2s:

99 —100(2) =200V

(The negative sign only tells about direction; for magnitude of current, take absolute value.)

Step 2: Ohm’s Law

The resistance of the coil is
R =4000Q

So induced current is

=28 —05A

— e
I'=%=1%

Final Answer:

The current in the coil att = 2 s is:

0.5A

Correct Option: C

Question23

A coil is wound on a core of rectangular crosssection. If all the linear
dimensions of core are increased by a factor 3 and number of turns
per unit length of coil remains same, the selfinductance increases by
a factor
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Options:

A.

o=

B.1

C.3

D. 27
Answer: D

Solution:

The self-inductance of a coil (approximated as a solenoid wound on a core) is given by the formula:
L = pun?Al
Where:

e L is the self-inductance.

e u is the permeability of the core material.

n is the number of turns per unit length.

A is the cross-sectional area of the core.

[ is the length of the coil (which is the length of the core along the axis of the coil).
Let's analyze how each parameter changes based on the problem statement:

1. Linear dimensions of the core: The problem states that "all the linear dimensions of core are
increased by a factor 3".

A core with a rectangular cross-section has three main linear dimensions: width (w), height (h), and
length (1).

So, the new dimensions will be:
o New width w’' = 3w
o New height ' = 3h
o New length I’ = 3I
2. Cross-sectional area (A):
The original cross-sectional area was A = w X h.
The new cross-sectional area A’ willbe A’ = w’ x h' = (3w) x (3h) = 9wh = 9A.

So, A’ increases by a factor of 9.
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3. Length of the coil (I):

As part of the linear dimensions of the core, the length of the coil (the length over which the turns are
wound) also increases by a factor of 3.

So, I = 3l.
4. Number of turns per unit length (n):
The problem explicitly states that "number of turns per unit length of coil remains same".
So,n' = n.
5. Permeability (u):
The core material is not changed, so its permeability u remains constant.
Now, let's calculate the new self-inductance (L'):
The original self-inductance was L = un2Al.
The new self-inductance is L' = u(n')2A'l'.
Substitute the changed parameters:
L' = pu(n)*(94)(31)
L' = pun?Al x (9 x 3)
L' = un?Al x 27
Since L = un?Al, we can write:
L' =27L
Therefore, the self-inductance increases by a factor of 27.

The final answer is .

Question24

A conducting ring of certain resistance is falling towards a current
carrying straight long conductor. The ring and conductor are in the
same plane. Then
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Options:

A. induced current in the coil is zero.

B. induced current in the coil is anticlockwise.
C. induced current in the coil is clockwise.

D. ring will come to rest.

Answer: C

Solution:

The magnetic field produced by the currentcarrying straight wire will be directed outside the plane of the
paper, within the conducting ring. As the ring falls toward the conductor, the magnetic flux through the ring
will continuously increase. According to Lenz's Law, the induced current will oppose the change in magnetic
flux. Therefore, the induced current in the ring will flow in a direction (clockwise) that opposes the
increasing magnetic flux. Thus, the current in the conducting ring will be induced in a clockwise direction.

Question25

What is the phase difference between the flux linked with a coil
rotating in a uniform magnetic field and the induced e.m.f. produced
in it?
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Options:
A.m
B. — %

C.

w|3

D. I

Answer: D

Solution:

We need to find the phase difference between the flux linked with a rotating coil in a uniform magnetic field
and the induced emf.

Step 1: Expression for flux linkage

If a coil of N turns and area A rotates in a uniform magnetic field B with angular speed w, the flux linked at
time ¢ is:

¢(t) = NBA cos(wt)
Step 2: Expression for induced emf
Induced emf is given by Faraday’s law:
et) =~
So,
e(t) = —% [NBA cos(wt)]
e(t) = NBAwsin(wt)
Step 3: Compare phase
e Flux ¢(t) = cos(wt)
o emfe(t) = sin(wt)
We know:

sin(wt) = cos (wt - %)

So, the induced emf lags the flux by 7/2. Equivalently, flux leads emf by 7/2.
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Final Answer:

The phase difference between flux and induced emf is:

T
2

Correct Option: D

Question26

Two coils P and Q are kept near each other. When no current flows
through coil P and current increases in coil Q at the rate of 10 A /S,
the e.m.f. in coil P is 15 mV . When coil Q carries no current and
current of 1.8 A flows through coil P, the magnetic flux linked with
coil Q is

MHT CET 2025 21st April Morning Shift

Options:
A. 1.8 mWb
B. 2.7 mWb
C. 1.5 mWb
D. 1 mWb
Answer: B
Solution:
Given:
e Rate of change of current in coil Q: dﬁ =10A/s

dt

e Induced emfincoil P:ep = 15mV =15 x 103V
e Current in P when Q carries no current: Ip = 1.8 A

e Flux linked with coil Q needed: ¢ =7
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Step 1: Find Mutual Inductance (M)

The mutual inductance M is defined as:

dl
ep = _Md_tQ

(We 01n ta‘ke magnitude as only magnitude is given)

M=-2
o
dt

ddibstitute the given values:

15107 —15%x10*H=15mH

Step 2: Find Flux Linked with Q When P Carries Current
The total flux linked with coil Q due to current in P:

oo =M-Ip

Substitute the values found:

o =15x10"°H x 1.8 A =2.7x 107® Wb = 2.7 mWb
Final Answer:

Option B: 2.7 mWb

Question27

To manufacture a solenoid of length ' [ ' and inductance ' L ', the
length of the thin wire required is (Diameter of the solenoid is very
less than length, 1o = permeability of free space)
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Options:

- 1
A AmlL | 2
L mo

os)
1
N
=)
I
o] =

@

1

S
~(3
B
<)

| I

o=
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1
D. [ 271';;0 Lj| 2
Answer: A

Solution:

Let us use the formula for the inductance of a long solenoid:

2
L = Mo NlA

Where
e L =Inductance
e Lo = Permeability of free space

N = Number of turns

A = Cross-sectional area

[ = Length of solenoid
Let the radius of the solenoid be r (so A = 7r2).
Step 1: Express NV in terms of known quantities

From the formula:

_ N 272
L = po——

2 __ Ll
N pomr?
N = Ll

B Homr?

Step 2: Find total length of wire required
Length of wire per turn = Circumference = 27rr
Total length of wire required, lyire = N X 271
Substituting value of NV,

Ll
Horr?

lwire = 2mr

Step 3: Simplify

Let us take r inside the square root:

Lire = 2 |:\/ fol—;jz}

Since r? cancels,
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lyire = 2 |:\/ %
lwire - 2\/7_T %

Or,

1/2
Lo — 4rlL
wire — Lo

Final Answer:

Option A is correct.

l Al ] 1/2
Ho

Question28

Initially a rectangular coil with length vertical is moving out with
constant velocity ' v ' in a constant magnetic field ' B ' towards right.
Now the same coil is rotated through 90° in same plane in same
magnetic field B and the coil is moving with same velocity v. The
magnitude of induced e.m.f. is now

MHT CET 2025 21st April Morning Shift

Options:

A. greater than initial induced e.m.f.

B. less than initial induced e.m.f.

C. equal to initial induced e.m.f.

D. sometimes greater and sometimes less than initial induced e.m.f.

Answer: A

Solution:
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Correct Answer: A — greater than initial induced e.m.f.

+/ Concept: Motional EMF Depends on Component of Length Perpendicular to
Velocity

The motional emf induced in 2 moving conductor is:
c=Bul,

where
* B = magnetic fild
s o = velodty

s || = effective length perpendicular to direction of motion

¢ Initially: Coil is vertical

s Length vertical
s ‘elocity horizontal

So the entire vertical length contributes to emf:

Iy
—
Il
=
—

Y After rotation by 90° in the same plane

* The coil is now horizontal
s The width (which is greater than the original vertical length) becomes perpendicular to velocity

@) A rectangular coil has:

s \ertical length = smaller side

* Horizontal length = larger side

After rotation, larger side becomes perpendicular to velocity, so:
g9 = Buv x (larger side)

Clearly:

my
(2

my
—

Question29

A simple pendulum with bob of mass m and conducting wire of
length L swings under gravity through an angle 6. The component of
earth's magnetic field in the direction perpendicular to swing is B .
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Maximum e.m.f. induced across the pendulum is ( g = acceleration
due to gravity)

MHT CET 2025 20th April Evening Shift
Options:

A.2BL(y/gL) (sin %)

B. BL(y/gL) (sin &)

C.BL(y/gL)? (sin %)

D. 2BL(4/gL) (sin’

Answer: A

|

)

Solution:

At the extreme position, the bob of the pendulum at a height ' b ' from the mean position.

h=1L— Lcosf = L(1 — cosf) = 2L sin? (%)

When the bob reaches the mean position, it loses potential energy and gains equal kinetic energy.
%mv2 = mgh = mg x 2Lsin? (g)

v:2sin(%)\/g_L

Induced emf (using Instantaneous max velocity) At lowest point, entire wire of length L is moving with
speed v .

So, maximum emf is:
— 0
z—:maX:B-L-v:B-L-2\/gLsm(5)

— 0
Emax = 2BL+/gLsin (5)

Question30

Three inductances are connected as shown in the figure. The
equivalent inductance between A and b is
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0.7H

085H
0.7TH

MHT CET 2025 20th April Evening Shift
Options:

A.225H

B.1.20H

C.0.225H

D. 0.120 H

Answer: B

Solution:

0.7H

085H
0.7TH

Two 0.7 H inductors are in parallel.

L=t +EH=F=1L,=4%=035H

P

Lp is in Series with 0.85 H inductor.

L =1L,+0.85=0.35+0.85 = 1.20H
The equivalent inductance between A and Bis 1.20 H .
Question31
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The current flowing through an inductor of selfinductance L is
continuously increasing at constant rate. The variation of induced
e.m.f. (e) verses dI/dt is shown graphically by figure

0 dl/dt . 0 dl/dt
i e
| ‘
(A) (B)
dl/dt

0 3l
(C) (D)

MHT CET 2025 20th April Morning Shift
Options:

A.B

B.A

C.D

D.C

Answer: B

Solution:

We know that the current through the inductor is increasing at a constant rate. This means that % is constant.

The formula for the induced emf (e) in an inductor is: € = —L%.

Since % is constant, the induced emf e will also be constant (but negative because of the minus sign).

This means that if we plot e versus %, the graph will be a straight line. The line will have a slope of —L and
will pass through the origin.
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This is shown in graph A, which matches option (B) in the choices.

Question32

The coefficient of mutual induction is 2 H and induced e.m.f. across
secondary is 2 kV . Current in the primary is reduced from 6 A to 3
A . The time required for the change of current is

MHT CET 2025 20th April Morning Shift
Options:

A 4x103s

B.6x103s

C.2x107%s

D.3x107%s

Answer: D

Solution:

Given:
e Coefficient of mutual induction, M = 2 H

e Induced emf, £ = 2kV = 2000V

e Change in current in primary, Al =6 A — 3 A = 3 A (it is reduced, so Al = —3 A but magnitude is
enough)

e Required: Time taken, At
According to NCERT, the induced emf due to mutual induction is:
Al
E =M%
Rearrange to solve for At:
AT
At = M4
Substitute the values:

_ 2x3
At = 2000
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Calculate:

_ _6 __
At—W—0.00?)S

or
At=3x10"3s

Correct option: Option D (3 x 1073 s)

Question33

Two planar concentric rings of metal wire having radii r; and

ry (r1 > ra) are placed in air. The current I is flowing through the
coil of larger radius. The mutual inductance between the coils is
given by ( o = permeability of free space)

MHT CET 2025 20th April Morning Shift

Options:

A NOTW%

27‘2

B NOWT%
* 27’1

C pom(r147s)?
: 2rq

Mo“(""l—r2)2
D 27”2

Answer: B
Solution:
The magnetic field at the centre of a loop is given by

_ poNI
B = 2R

ol
2r1

Magnetic field produced by ring A, By =

Magnetic flux produced in ring B due to B,,
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¢p = BaAp
Ap = 7r3

2
_ ol 2 _ HoTTy
¢B — 27,1' X 7TT2 = Tor I

Mutual Inductance M = ?

We can write,

M= %5 _ porrs-I - pomr3
- I 27‘1'[ - 27"1

Question34

Out of the following which law obeys the law of conservation of
energy?
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Options:

A. Kirchhoff's 15" law in electricity.

B. Lenz's law in induction.

C. Ampere's circuital law.

D. Gauss's law in electrostatics.

Answer: B

Solution:

Lenz's law in induction obeys the law of conservation of energy.
Explanation:

e Lenz's law states that the induced current in a coil due to a change in magnetic flux always flows in
such a direction that it opposes the change in flux.

o This opposition ensures that energy is not created or destroyed, which is in accordance with the law of
conservation of energy.

Correct Option:

Option B: Lenz's law in induction.
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Question35

The magnetic flux through a coil is 4 x 10~* Wb at time ¢ = 0. It
reduces to 30% of its original value in time ¢ second. If e.m.f.
induced in the coil is 0.56 mV then the value of ¢ is

MHT CET 2025 19th April Evening Shift

Options:
A.05s
B. 04s
C.08s
D.0.7s

Answer: A

Solution:

Given:

Initial flux, ¢; = 4 x 10~* Wb

Final flux, ¢ = 30% of 1 = 0.3 x 4 x 1074 =1.2 x 1074 Wb

Induced emf, e = 0.56 mV = 0.56 x 102V

e Time interval, t =7
Step 1: Formula for average induced emf

|p2—1]

e

Step 2: Substituting the values

1.2x107*—4x10~*
I t I

e

—2.8x1074
e= t

2.8x10~*
e= t

Givene = 0.56 x 1072V = 5.6 x 10~* V (But 0.56 mV is 0.56 x 1073, or 5.6 x 10~% — check carefully.)
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But 0.56 mV = 0.56 x 1072 = 5.6 x 107*V
So,
-4 2.8x104
5.6 x 10 =~ 73
Step 3: Solve for ¢

56 x10%.-t=2.8x10*

¢+ — 28x107"
5.6x10~4
_ 28
t= 3%
t=0.5s
Answer:

Option A: 0.5 s

Question36

When three inductors of same inductance ' L ' are connected in
series and ' I ' is the current passing through the circuit. The energy

stored in the circuit is

MHT CET 2025 19th April Morning Shift
Options:

A lr

B. $LI?

C. 2LI”

D. £LI?

Answer: B

Solution:

Given:
e Three inductors, each of inductance L, connected in series.

e Current passing through the circuit =
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Step 1: Equivalent inductance in series

When inductors are connected in series, their inductances add up:
Ly =L1+Ly+Ls=L+L+L=3L

Step 2: Formula for energy stored in an inductor

The energy stored in an inductor of inductance L, carrying current I is:

E=1L,I?

Step 3: Substitute the values

Substitute Lo, = 3L:

E=1x3LxI*=3LI’

— 2
Final Answer:

Option B

ELIZ’
2

Question37

The self-inductance of a circuit is numerically equal to

MHT CET 2025 19th April Morning Shift
Options:
A. the work done in establishing the magnetic flux associated with circuit.

B. twice the work done in establishing the magnetic flux associated with unit current in
the circuit.

C. thrice the work done in establishing the magnetic flux associated with unit current in
the circuit.

D. the work done in establishing the magnetic flux associated with unit current in the
circuit.

Answer: B

Solution:
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Self-inductance (L) of a circuit is defined as the ratio of the magnetic flux linked with the circuit to the
current producing it:

L=3%
The work done (W) in establishing a current I against the induced emf is given by:
W = 5 LI*

Now, if the current is unity (I = 1):

W =3L(1)*= 3L

Therefore,

L = 2 x (work done in establishing unit current)

Thus, the correct answer is:

Option B

twice the work done in establishing the magnetic flux associated with unit current in the circuit.

Question38

Two conducting circular loops of radii R; and R, are placed in the
same plane with their centres coinciding. If #; > R,, the mutual
inductance M between them will be directly proportional to
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D. 5
Answer: D

Solution:

Let us analyze the situation step by step:
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1. Understanding Mutual Inductance (1):

e Mutual inductance between two coils is given by

M=2a
I

where ®,; is the magnetic flux linked with the second coil due to the current I; in the first coil.

1. Loops Arrangement:

¢ Both loops are concentric and coplanar, with R; > R,.

1. Field due to Large Loop (R;) at its Centre:

e Magnetic field at the centre of a loop of radius R, carrying current /;:

_ koly
B = 2R

1. Flux through the Smaller Loop (R5):
e The flux through the smaller loop is:

®,; = B - Area of smaller loop

_ [ pola 2
‘I>21 = (2R1 >7TR2

1. Calculating M:

_ S o 2
M = T = 2R17TR2

R
° SO,]W-OCF1

Final Answer:

R3
Ry

So, the correct option is Option D.

Question39

A circular coil of resistance ' R ', area ' A ', number of turns ' N ' is
rotated about its vertical diameter with angular speed ' w 'in a
uniform magnetic field of magnitude ' B '. The average power

dissipated in a complete cycle is

MHT CET 2024 16th May Evening Shift
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Options:

N2 A2 B%?
Ao 2R

BNAw
B . R

BNAw
C. 2R

NZ2A2B2,?2
:D‘___ﬁf__

Answer: A

Solution:

For a circular coil,
ey = NABw
. NABw
10 =
° R
1
Average power dissipated per cycle = Eeoio

1 (NABw)

N2 A2 B2,2
- 2R

Question4(

A coil is wound on a core of rectangular crosssection. If all the linear
dimensions of the core are increased by a factor 2 and number of
turns per unit length of coil remains same, the self inductance
increases by a factor of (Assume, permeability is same)
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Options:
A. 16
B.8

C. 4
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D.2

Answer: B

Solution:
The self-inductance of the coil is given by
L = pgn2l A

When n is kept constant and linear dimensions is increased by a factor of 2, the area of cross-section will
become 4 A and length with become 21.

Self-inductance will become 8 times.

Question41

A graph of magnetic flux (¢) versus current (I) is shown for 4
different inductors P, Q, R, S. Minimum value of inductance is for
inductor

R
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Options:
A.P

B.Q
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C.R
D.S
Answer: D

Solution:

Flux, ¢ = LI
Comparing the above equation with y = mx, L = ¢/I, which is the slope of the graph.

Since line S has least slope, it indicates the smallest value of self-inductance.

Question42

The mutual inductance of two coils is 45 mH . The self-inductance of
the coils are L; = 75mH and Lo = 48mH. The coefficient of
coupling between the two coils is

MHT CET 2024 16th May Morning Shift

Options:
A.03
B.0.4
C.0.75

D. 1.0
Answer: C

Solution:

The coefficient of coupling (k) between two coils can be calculated using the mutual inductance (M) and the
self-inductances (L1 and L2) of the coils. The formula for the coefficient of coupling is:

E— M
- VIiL:
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Given:

M = 45mH
L1 = 75mH
L2 =48 mH

Substitute the given values into the formula:

k= 45 mH

V75 mH -48 mH

Calculate the product inside the square root:
75 - 48 = 3600

So:

/3600 = 60

Now, plug the values back into the formula:
k=4 =075

Thus, the coefficient of coupling is 0.75. The correct option is C: 0.75.

Questiond3

A coil of resistance 2502 is placed in a magnetic field. If the
magnetic flux (¢) linked with the coil varies with time ¢( s) as
¢ = 50t + 7. The current in the coil att = 4 s is

MHT CET 2024 16th May Morning Shift
Options:

A.13A

B. 14A

C. 15A

D.1.6 A

Answer: D

Solution:
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Induced e.m.f. is given as |e| = %

Given, ¢ = 50t2 4 7
le| = (50t + 7) = 100t
Fort =4s,e=100(4) =400V

\Y 400
Current, I= ® = 250 — 1.6 A

Question44

A metal disc of radius R rotates with an angular velocity w about an
axis perpendicular to its plane passing through its centre in a
magnetic field of induction B acting perpendicular to the plane of
the disc. The induced e.m.f. between the rim and axis of the disc is

MHT CET 2024 15th May Evening Shift

Options:
A. BrR?

B_ 2 B7T2R2

C. BrR2w

BR%w
D. =5

Answer: D
Solution:

Induced e.m.f,,

_—dg__dBA)
R T "
dA
= _BE ....(."B = constant )

Area swept between axis and the rim, dA = 7R? Time during which the change in flux taking place,
dt = 2&
w
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Questiond5s

An air cored coil has a self inductance 0.1 H. A soft iron core of
relative permeability 1000 is introduced and the number of turns is

reduced (1—10)th . The value of self inductance is
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Options:

A.0.1 H

B. 1 mH

C.1H

D. 10 mH

Answer: C

Solution:

The self-inductance L of an air-cored coil is given by:

NZA
L]_ — /J‘Ol

where:

Wo 1s the permeability of free space,

N is the number of turns,

A is the cross-sectional area,

[ is the length of the coil.

When a soft iron core with a relative permeability u, is introduced, the inductance becomes:

N72A
L2 — #Ollrl
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where N/ = %. Given that p, = 1000, the ratio of the old inductance L to the new inductance L is:

Ly _ m(N)? _ 1000(5)°

Ll - NZ NZ
Simplifying:

N2
Ly _ 1000- 157 1000 10
L, — N2z — 100 —
Therefore:

Ly=10x L, =10x0.1H=1H

Thus, the value of the self-inductance after introducing the soft iron core and reducing the number of turns is

1 H. The correct option is Option C: 1 H.

Question46

When the number of turns in a coil are made 3 times without any
change in the length of the coil, its self inductance becomes

MHT CET 2024 15th May Morning Shift

Options:

A. (9) times
B. two times
C. three times
D. four times

Answer: A

Solution:

The self-inductance of a coil is given by the formula:

J

where:
L is the self-inductance,

W 1s the permeability of the core material,
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N is the number of turns in the coil,
A is the cross-sectional area, and
[ is the length of the coil.

If the number of turns IV is made 3 times greater, with no change in the length of the coil, the new number of
turns becomes 3N. Substituting 3V into the formula for self-inductance, we have:

Therefore, the self-inductance becomes 9 times its original value.

Answer: (9) times.

Questiond7

Two solenoids of equal number of turns have their lengths as well as
radii in the same ratio 1 : 3. The ratio of their self inductance will be

MHT CET 2024 15th May Morning Shift
Options:

A.1:3

B.1:9

C.9:1

D.3:2

Answer: A

Solution:

Locr2andLoc%

L8 b

L, - r3 X N
RERERE
Question48
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If number of turns per unit length in a solenoid is tripled, the self
inductance of solenoid will

MHT CET 2024 11th May Evening Shift

Options:

A. remain constant
B. be halved

C. become 9 times

D. become % times
Answer: C

Solution:

The self-inductance (L) of a solenoid is given by the formula:

_ peN*A
L=tlld

where:

Lo is the permeability of free space,
N is the total number of turns,

A is the cross-sectional area,

[ is the length of the solenoid.

For the solenoid, the number of turns per unit length is represented by n = % If the number of turns per unit
length is tripled, represent this as n’ = 3n. Therefore, the new number of turns N’ =n' -1 =3n -1 = 3N.

Substituting N into the original formula for self-inductance:

L/ — MO'(3N)2'A —

1o 9N2-A o N2-A
] - =9 =5

l l

This demonstrates that the self-inductance will become 9 times greater if the number of turns per unit length
is tripled.

Therefore, the correct answer is:

Option C: become 9 times
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Question49

The number of turns in the primary of a transformer are 1000 and
in secondary 3000. If 80 V a.c. is applied to the primary, the
potential difference per turn of the secondary coil is

MHT CET 2024 11th May Evening Shift
Options:

A.0.02V

B.0.04V

C.0.08V

D.0.16 V

Answer: C

Solution:

In a transformer, the relationship between the number of turns and the voltage can be given by the
transformer equation:

Yo N
Vi = N,
where:

V), 1s the primary voltage,

V 1s the secondary voltage,

N, is the number of turns in the primary coil,
N is the number of turns in the secondary coil.

Given that N, = 1000, N, = 3000, and V), = 80V, we need to find V, the voltage across the secondary
coil.

First, calculate V5:

= N _ 3000
Vs =Vp- 5 =80 150

V,=80-3
V, =240V
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Next, find the potential difference per turn of the secondary coil. Since there are 3000 turns in the secondary
coil:

Vs _ 240
N, ~— 3000

Potential difference per turn =

= 0.08V
So, the potential difference per turn of the secondary coil is 0.08 V.

Option C: 0.08 V.

Questions(

A closely wound coil of 100 turns and of crosssection 1 cm? has
coefficient of self inductance 1 mH . The magnetic induction at the
centre of the core of a coil when a current of 2 A flows in it, will be

(in Wb /m?)
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Options:

A.0.2

B.0.4

C.0.8

D. 1

Answer: A

Solution:

Giventhat, N=100, A=1cm’=1x10*m* L=1mH=1x 10 °HandI =2 A
Now, self-inductance of a coil is given by,

N? A .
L= Ho—T (1)

Where

o = permeability of free space = 47 x 10~ "H/m and [ is the length of the coil

Also, magnetic induction B in the core, B = ,u0¥
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From equation (1),

N? A (100)2 x 1 x 1074

— — -7
L= po— = (47 x 1077) T 10

=47 x 1077 x 10* x 10~* x 103

=47 x 103 m
Substituting this in equation (i1),

100 x 2

47 x 1073
=107 x 200 x 10* = 0.2 Wb/m?

B= (4mx1077)

Question51

When the number of turns in a coil is doubled without any change in
the length of the coil, its self-inductance

MHT CET 2024 11th May Morning Shift

Options:

A. becomes 4 times.
B. becomes 2 times.

C. gets halved.

D. remains unchanged.

Answer: A

Solution:

The self-inductance of a coil is given by the formula:

L:,U,N;A

where:
L is the self-inductance,
w 1s the permeability of the core material,

N is the number of turns in the coil,

Get More Learning Materials Here : &

@’g www.studentbro.in



A is the cross-sectional area of the coil, and
[ is the length of the coil.

When the number of turns N is doubled, the expression for self-inductance becomes:

I :N(ZJ\?M :u4]\/;2A 4 (MN;A> — 4L

Thus, the self-inductance becomes 4 times the original value. Therefore, the correct answer is:

Option A: becomes 4 times.

QuestionS2

The coefficient of mutual induction is 2 H and induced e.m.{f. across
secondary is 2 kV Current in the primary is reduced from 6 A to 3 A
. The time required for the change of current is

MHT CET 2024 11th May Morning Shift
Options:

A.3x1073s

B.3x 10725

C.6x103s

D.3x10%s

Answer: A

Solution:

To determine the time required for the change in current, we can use the formula related to mutual induction:
= AL

e=-M%

where:

¢ 1s the induced electromotive force (e.m.f) across the secondary coil,

M 1is the mutual inductance,

AT is the change in current in the primary coil,
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At is the time over which the change occurs.
Given:

e =2kV =2000V

M =2H

The current change AT =6A —3A =3A
Plug these values into the formula:

2000 = —2- £

Solving for At:

First, eliminate the negative sign (since we are considering magnitude):
2000 =2 - 2

Multiply both sides by At:

2000At =6

Now, solve for At:

At = =0.003s=3x 1035

_6
2000
Thus, the time required for the change of current is:

Option A: 3 x 10735

Question33

If current of 4 A produces magnetic flux of 3 x 10> Wb through a
coil of 400 turns, the energy stored in the coil will be

MHT CET 2024 10th May Evening Shift

Options:
A.1.2)
B.24]
C.24)

D.2401]
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Answer: B

Solution:

To find the energy stored in the coil, we can use the formula for the energy stored in a magnetic field of an
inductor:

E=1Lr

where E is the energy, L is the inductance, and I is the current.

First, we need to determine the inductance L of the coil. The relationship between magnetic flux (®),
inductance (L), and current (I) is given by:

d=L-1

Given:

$ =3 x 10° Wb,

I=4A,

Number of turns (V) = 400.

The total flux linkage is IV - &:

N-®=L-1

Plug in the values:

400 x3x10° =L x4

Calculate L:

L= 400:3x10° _ 12 _ g3

Now, substitute L = 0.3 H and I = 4 A into the energy formula:
E=1x03x42=1% x0.3x16=0.15x 16 = 2.4]J
Therefore, the energy stored in the coil is 2.4 J.

The correct answer is Option B: 2.4 J.

Question54

Two concentric circular coils having radii ' 71" and ' r2 ' (r2 < 1)
are placed co-axially with centres coinciding. The mutual inductance
of the arrangement is ( o = permeability of free space) (Both coils
have single turn)
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Options:
HOTTT2
A. T
HoT
B' 27’11’2
HOTT1
C. oy
pomry
27“1
Answer: D
Solution:

The mutual inductance between two concentric circular coils can be derived by considering the magnetic flux
through one coil due to the current in the other coil. For simplicity, consider the larger coil of radius r; to be
producing a magnetic field, while the smaller coil of radius 72 experiences this field.

The magnetic field at the center of the larger coil when a current I flows through it is given by:

_ ol
B]' - 27‘1

where B; is the magnetic field at the center, pg is the permeability of free space, and I is the current flowing
in the larger coil.

The magnetic flux ®, through the smaller coil (of radius r5) is given by the product of the magnetic field
produced by the first coil and the area of the second coil:

_ a2 ol 2
<I>2 = Bl 71'7‘2 = o 71'1‘2

Mutual inductance M is defined as the ratio of the magnetic flux through one coil to the current in the other
coil:

Thus, the correct option for the mutual inductance of the arrangement is:
Option D

2
HoTTy
2r1

Questions5
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An inductor coil of inductance L is divided into two parts and both
parts are connected in parallel. The net inductance is

MHT CET 2024 10th May Morning Shift
Options:

A.L

B. 2L

C.

o |

L
D. T
Answer: D

Solution:

When an inductor coil of inductance L is divided into two equal parts, each part will have an inductance of
é. When both parts are connected in parallel, the combined or net inductance L, is found using the
formula for inductors in parallel:

1 1.1
Toe I, T I,

In this case, since both inductors have the same inductance of é:

1
Lnel

wlhl»—t

_|_

N|h|b—‘

This simplifies to:

1 _ 2,2 _ 4
I. — I TT=1

Thus, the net inductance is:

_ L
Lnet -4

Therefore, the correct choice is Option D: %.

QuestionS6

Two coils have a mutual inductance (0.003 H . The current changes in
the first coil according to equation I = I sin wt, where Iy = 8 A and
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w = 1007rads . The maximum value of e.m.f. in the second coil is

MHT CET 2024 10th May Morning Shift
Options:

A. 2tV

B.247wV

C.57V

D. 727V

Answer: B

Solution:

les| = M%

les| = M%I{) sin wt

les| = M Ipw coswt

es| pax = MIow = 0.003 x 8 x 1007 x 1
les = (2.4m) volt

’ max

Questions7

The current in LR circuit if reduced to half What will be the energy
stored in it?

MHT CET 2024 10th May Morning Shift

Options:
A. 4 times
B. 2 times

C. half times
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D. (%) ™ times
Answer: D

Solution:

In an LR (inductor-resistor) circuit, the energy stored in the inductor is given by the expression:
E=1LI?

where:

E is the energy stored in the inductor,

L is the inductance, and

1 is the current through the inductor.

If the current (I) is reduced to half of its initial value, the new current becomes %

Substituting the new current into the expression for energy:

_ 1 2 _ 1 2 1 2
Bwew =3L(3)" =3L 4 =Ll

|~

Comparing this with the original energy E = %LI 2, the new energy F,,, is:

Bpo =% (3LI%) = 1B

Therefore, the energy stored in the inductor is reduced to % times of its original value.
Hence, the correct option is:

Option D: (%)th times

Questions8

Two coils of self-inductance 25 mH and 9 mH are placed close
together such that the effective flux in one coil is completely linked
with the other The mutual inductance between these coils is

MHT CET 2024 9th May Evening Shift
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Options:

A. 34 mH
B. 16 mH

C.15mH
D. 6 mH

Answer: C

Solution:

The mutual inductance (M) between two coils can be calculated using the geometric mean of their self-
inductances when the flux linkage is complete:

M=+I L

where L and L, are the self-inductances of the two coils.

Given:
L; =25mH
L2 =9mH

Substituting the values:

M = /25mH x 9mH
Calculating:
M = 4/225mH? = 15mH

Therefore, the mutual inductance between the coils is 15 mH.

Option C (15 mH) is the correct answer.

Question39

Consider the following circuit. By keeping S closed, the capacitor is
fully charged and then S is opened and S5 is closed, then
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s,

MHT CET 2024 9th May Evening Shift
Options:

A. At time t = 0, the energy stored in the circuit is purely in the form of magnetic
energy.

B. Att > 0, there is no exchange of energy between L and C.
C. At any time t > 0, the current in the circuit is in the same direction.
D. At any time t > 0, the instantaneous current in the circuit may be V\/%

Answer: D

Solution:

Maximum energy in capacitor = Maximum energy in inductor

1 1 2
sCV? = 3LI

2 _ C ~yr2
r=<v

C
1=V,/$%
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Question6(

A square loop ABCD is moving with constant velocity ' v 'in a

uniform magnetic field ' B which is perpendicular to the plane of
paper and directed outward. The resistance of coil is ' R ', then the
rate of production of heat energy in the loop is [ L - length of side of
loop]

MHT CET 2024 9th May Evening Shift
Options:

B’L*V
Ao R

B2L2v2
Bo R

B*LV?
Co R

BLV?
D. R

Answer: B

Solution:

The rate of production of heat energy in the square loop due to its motion in a magnetic field can be
determined using Faraday's Law of Electromagnetic Induction and Ohm's Law.

Induced EMF (£): The induced EMF in the loop moving with velocity ¥ in a uniform magnetic field Bis
given by:

E=B-L-v

where:

B is the magnetic flux density,

L is the side length of the square loop,

v is the velocity of the loop perpendicular to B.

Current (I): The current induced in the loop, by Ohm's Law, is:

— B-L-v

— £
I=z R

Power (Rate of Production of Heat Energy): The power converted into heat (rate of production of heat
energy) due to the induced current is given by:
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P=I2-R
Substituting the expression for I, we get:

P () R g

Thus, the rate of production of heat energy in the loop is:

B2L%?
R

Therefore, the correct answer is Option B:

B2L2V?
R

Question61

A metal rod of length ' [ ' rotates about one of its ends in a plane
perpendicular to a magnetic field of induction ' B '. If the e.m.f.
induced between the ends of the rod is ' e ', then the number of
revolutions made by the rod per second is

MHT CET 2024 9th May Morning Shift
Options:

e
A. B2l

e
B. Bnl?

c. B

eml

l?
Do eB
Answer: B

Solution:

A conducting rod of length ' I ' whose one end is fixed, is rotated about the axis passing through its fixed end
and perpendicular to its length with constant angular velocity w.
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X X
X X
X X
X X
e = Bnl’n
- m BI?
Question62

Two coils have a mutual inductance 5 x 10 >H. The current changes
in the first coil according to the equation /; = [y sin wt where
Iy = 10 A and w = 1007rad /s. What is the value of the maximum

e.m.f. in the coil?

MHT CET 2024 9th May Morning Shift

Options:
A. 2tV
B.37V
C. 47V
D.57V

Answer: D

Solution:

The electromotive force (e.m.f.) induced in the second coil due to a changing current in the first coil is given
by Faraday's law of electromagnetic induction and the concept of mutual inductance. The e.m.f. £ in the
second coil is related to the rate of change of current in the first coil as follows:
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_ dI
E=-M=G
where M is the mutual inductance and I is the current in the first coil.

Given:

M=5x10"H

I; = Iysinwt

I,=10A

w = 1007 rad/s

To find the maximum e.m.f., we first differentiate the current I; with respect to time ¢:
% = %(IO sinwt) = Iyw cos wt

Substituting the values, we have:

41— 10 x 1007 cos(1007t) = 10007 cos(1007t)

The maximum value of cos(1007¢) is 1, therefore the maximum rate of change of current is:

(%) =1000x

Now, substituting this into the equation for the induced e.m.f., we calculate the maximum e.m.f.:
Emax = —M x 10007 = —(5 x 1073) x 10007

Simplifying, we find:

Emax = —HXxm=-bnrV

Since e.m.f. is generally discussed in magnitude, the answer is:

Option D: 57V

Question63

The magnetic flux through a coil of resistance ' R ' changes by an
amount ' A¢ 'in time ' At '. The amount of induced current and
induced charge in the coil are respectively
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Options:
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R
D. (i—f) X % and %
Answer: D
Solution:

According to Faraday's law of electromagnetic induction,

A
At
Ag

TR =37

C(Ag\ 1
I‘(AT)E

The total quantity of electric charge passing through the circuit is

le| =

Q=1IxAt
_A¢
R

Question64

The planar concentric rings of metal wire having radii r; and r,
(with »; > ry ) are placed in air. The current [ is flowing through the
coil of larger radius. The mutual inductance between the coils is
given by ( o = permeability of free space)

MHT CET 2024 4th May Evening Shift
Options:

2
pom(ri+rs)
A. S P
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2
,u07l'(7°1—7"2)
B' 27"1

C NOWT%

27’2

D /LOWT%
o 2r

Answer: D

Solution:

The magnetic field at the centre of a loop is given by

B=4 ()

ol
27‘1

Magnetic field produced by ring A, By =

Magnetic flux produced in ring B due to Ba,

¢B = BaAp ...(Apisarea)
r3 .
$B = g_f«f X ry = "3,{2 I ...[From(i)]
Mutual Inductance M = %

Question65

A magnetic field of 2 x 1072 T acts at right angles to a coil of area

100 cm? with 50 turns, The average e.m.f. induced in the coil is 0.1 V
, when it is removed from the field in time ¢{. The value of ' ¢ ' is (in

second)

MHT CET 2024 4th May Evening Shift

Options:
A.0.1s
B.0.0ls

C.1s
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D.20s

Answer: A

Solution:

Using Lenz law,

Induced e.m.f. is given by, e = —N% .. (1)

Change in magnetic flux = % = %A cos 6

From (i),

e = —N%Acos@

N(Bs—Bi)Acosf
e=——"+

—(50)x (0—2x1072) x (100x 10~*) x cos 0°
t= 0.1
t=0.1s

Question66

A current of 0.5 A is passed through winding of a long solenoid
having 400 turns. The magnetic flux linked with each turn is
3 x 1073 Wb. The self inductance of the solenoid is

MHT CET 2024 4th May Evening Shift
Options:
A.24H
B.2.0H
C.1.2H
D.0.6 H

Answer: A

Solution:
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The self-inductance L of a solenoid can be calculated using the formula for the flux linkage, which is given
by the product of the number of turns NV and the magnetic flux ® per turn:

_ N®
L=

where:

N = 400 (the number of turns),

® = 3 x 103 Wb (the magnetic flux per turn),
I = 0.5 A (the current).

Substitute these values into the formula:

_ 400x3x1073
L= 0.5

Simplify the expression:
_ 1.2 _
L=g5=24H
Therefore, the self-inductance of the solenoid is 2.4 H.

Hence, the correct option is Option A: 2.4 H.

Question67

A square loop of area 25 cm” has a resistance of 102. The loop is
placed in uniform magnetic field of magnitude 40 T . The plane of
loop is perpendicular to the magnetic field. The work done in pulling
the loop out of the magnetic field slowly and uniformly in 1 second,
will be

MHT CET 2024 4th May Morning Shift
Options:

A.25x1073]

B.1.0x1073J

C.1.0x107%7J

D.5x107%]J

Answer: B
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Solution:

To calculate the work done in pulling the loop out of the magnetic field, we can use the induced
electromotive force (emf) and subsequently the power and energy dissipated due to the resistance.

The change in magnetic flux, A® g, as the loop is pulled completely out of the magnetic field is given by the
initial magnetic flux, since the final magnetic flux will be zero. The magnetic flux through the loop is:

(I>B =Bx A
where:

B = 40T is the magnetic field strength,

A=25cm” =25 x 10 *m® = 0.0025 m? is the area of the square loop.
Thus, the initial magnetic flux is:

®p =40 x 0.0025 = 0.1 Wb

The change in magnetic flux is:

A®p =0.1Wb

According to Faraday's law of electromagnetic induction, the induced emf, &, is:

Since we are pulling the loop out in a time interval of At = 1s:
E=-% =01V

The negative sign indicates the direction of the induced emf, but for the magnitude of work done, we can
consider the positive value due to the absolute work calculation.

The current induced in the loop, I, can be calculated using Ohm's Law as:

I

£
R
where R = 102 is the resistance of the loop:

I

&3 =0.01A

The power dissipated as heat in the resistor due to this current is:

P=1?R=(0.01)2 x 10 = 0.001 W

Since the loop is being pulled out over a time period of 1 s, the total work done (energy dissipated) is:
W =P x At=0.001 x1=0.001J=1.0 x 1073]J

Therefore, the work done in pulling the loop out of the magnetic field is option B: 1.0 x 1072 J.

Question68
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A graph of magnetic flux (¢) versus current ( 1) is shown for four
inductors A, B, C, D. Smaller value of self inductance is for inductor

A

A
® B

C
D

0 I

MHT CET 2024 4th May Morning Shift

Options:
A.D

B.C

C.B

D. A
Answer: A

Solution:

From ¢ = LI

Comparing the above equation with y = mx, L = ¢/I, which is the slope of the graph. Since line D has
lowest value of slope, it indicates the smallest value of self-inductance.
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Question69

A circular coil of resistance R, area A, number of turns ' NV 'is
rotated about its vertical diameter with angular speed ' w 'in a
uniform magnetic field of magnitude ' B '. The average power
dissipated in a complete cycle is

MHT CET 2024 4th May Morning Shift
Options:

N2 A? B%,?

A. R

BNAw
B. BNAw

N2AB
C. 2Rw?

BAw
D. 2NR

Answer: A

Solution:

The electromotive force (emf) induced in the coil as it rotates in a magnetic field is given by Faraday's law of
electromagnetic induction. The expression for the emf in a rotating coil is:

€(t) = NBAwsin(wt)

where:

e(t) is the induced emf as a function of time,
N is the number of turns,

B is the magnetic field,

A is the area of the coil,

w 1s the angular speed,

t is time.

The instantaneous power dissipated in the coil due to its resistance R is given by:
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Substituting the expression for €(%):

P(t) _ (NBAwsin(wt))? _ NZBZAzwzsin2(wt)

R R

The average power dissipated over a complete cycle is calculated by integrating P(t) over one period
T = 27” of the sine function and then dividing by the period:

T T N2B2A%w?sin?(wt
(P) =L [TP(t)dt = % [ o s (W) gy

The integral of sin®(wt) over one period is <-. Therefore:

Thus, the average power dissipated in a complete cycle is:
Option A:

N2A2B%,?
2R

Question70

Two coils are kept near each other. When no current passess
through first coil and current in the 2" coil increases at the rate
10 A /s, the e.m.f. in the 1¥ coil is 20 mV . When no current passes

through 2" coil and 3.6 A current passes through 12 coil the flux
linkage in coil 2 is

MHT CET 2024 3rd May Evening Shift
Options:

A.1.2 x 107 Wb

B.1.8 x 107°* Wb

C.3.6 x 1073 Wb

D. 7.2 x 107> Wb

Answer: D

Solution:
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When analyzing the scenario of two coils placed near each other, the mutual inductance (M) plays a key role
in determining the electromotive force (e.m.f.) induced in one coil due to a change in current of the other. The
e.m.f. (¢) induced due to the rate of change of current in the second coil is given by:

— _ ML
e = Mdt

Given that ¢ = 20mV = 20 x 1073V and the rate of change of current in the second coil % = 10A/s, we

can rearrange the formula to solve for the mutual inductance M:

_ e 20x107% _ -3
M——ﬂ— T =2x10"°H
dt

Now, consider the situation where no current passes through the second coil, and a current of 3.6 A passes
through the first coil. The flux linkage (®21) in the second coil due to the current in the first coil can be found
using:

b9 = MI

Substitute M = 2 x 10" *H and I = 3.6 A:
Py = (2x 10 3H)(3.6A) =7.2 x 103 Wb
Therefore, the correct answer is:

Option D: 7.2 x 1073 Wb

Question71

A rod of length ' [ ' is rotated with angular velocity ' w ' about its one
end, perpendicular to a magnetic field of induction ' B '. The e.m.f.
induced in the rod is

MHT CET 2024 3rd May Evening Shift
Options:

A.Bl*w

B. 0.5 Bl*w

C. B/w

D.0.5B/w

Answer: B

Solution:
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A conducting rod of length ' [ ' whose one end is fixed, is rotated about the axis passing through its fixed end
and perpendicular to its length with constant angular velocity w.

X X " X X
X I>< 0 x % x
X x Qx*_f ?"P X

E.M.F induced, e = Brl*n = BLTZZ

e=$Blw=05Blw ... (1w=%)

Question72

In an a. c. generator, when the plane of the coil is perpendicular to
the magnetic field

MHT CET 2024 3rd May Morning Shift
Options:

A. magnetic flux is zero and induced e.m.f. is maximum.
B. magnetic flux is maximum and induced e.m.f. is zero.
C. both magnetic flux and induced e.m.f. are maximum.
D. both magnetic flux and induced e.m.f. are zero.

Answer: B

Solution:

When the plane of the coil in an alternating current (a.c.) generator is perpendicular to the magnetic field, the
magnetic flux through the coil is maximum, because the area vector of the coil is aligned with the magnetic
field lines.
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At this position, the rate of change of magnetic flux, which is responsible for inducing the electromotive

force (e.m.f.), is zero. Therefore, the induced e.m.f. at this point is zero.
Thus, the correct option is:

Option B: magnetic flux is maximum and induced e.m.f. is zero.

Question73

An air cored coil has self inductance of 0.1 H . A soft iron core of
relative permeability 1000 is introduced and the number of turns is

reduced to (%0) ™ The value of self inductance is now

MHT CET 2024 2nd May Evening Shift
Options:

A.0.1 H

B. 1 mH

C.1H

D. 10 mH

Answer: C

Solution:

po N2 A
T
pore(N)* A 1o x 1000 x () A
l l
When, p, = 1000 and N = 1—10,

L

LI

L 0.1_u0N2AX l

L Lo 10x1000% (X)? A
01 _ 1

L’ — 10
L'=01x10=1H
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Question74

The coil and magnet are moved in the same direction with same
speed (V). The induced e.m.f. is

Coil N S

MHT CET 2024 2nd May Evening Shift
Options:

A. zero.

B. proportional to V.

C. proportional to V1.

D. finite but does not depend on V.

Answer: A

Solution:

e — —N%

As the coil and magnet are moving in same direction in same speed,
¢ = B- A = constant
|

Thus, the emf induced is zero because the relative speed of magnet with respect to coil is zero.

Question75

The magnetic energy stored in an inductor of inductance 5uH
carrying a current of 2 A is
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Options:

A.10mJ

B.5mJ

C.10pJ

D.5uJ

Answer: C

Solution:

The magnetic energy stored in an inductor can be calculated using the formula:
E = SLI?

where:

E is the energy stored in joules,

L is the inductance in henries,

I is the current in amperes.

Given:

L=5uH=5x10%H,

I=2A.

Substitute these values into the formula:
E=7x5x107%x (2)?

Calculate the energy:

E=1x5x10"%x4

E=10x10°%J=10uJ

Thus, the magnetic energy stored in the inductor is 10 uJ.

The correct option is Option C 10 pJ.
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Question76

A bicycle wheel of radius ' R ' has ' n ' spokes. It is rotating at the
rate of ' "' r.p.m. perpendicular to the horizontal component of

earth's magnetic field B. The e.m.f. induced between the rim and the
centre of the wheel is

MHT CET 2024 2nd May Morning Shift

Options:

A. + BrFR?
B. BrFR?
C. =BnFR
D. BrFR’n

Answer: B

Solution:

Correct Answer: B — B F R?

Let's understand why:

«” Concept: Motional emf in a rotating wheel with spokes

& bicycle wheel is rotating in the Earth's horizontal magnetic field B,
Each spoke behaves like a2 conductor moving with linear velocity:
= wWr

where

w = 27 F (since Fis in r.p.m., but final formula uses mFR? form)
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¢ Induced emf in a rotating rod (spoke)
For a rod rotating about one end in a magnetic field:

1

e = —Buwh?
2
Substitute:
w=27F

o 1 E - -__]
£ = EB( *F)R

e = BrFR®

[ ]
Question77

A long solenoid has 1500 turns. When a current of 3.5 A flows
through it, the magnetic flux linked with each turn of solenoid is
2.8 x 1073 weber. The self-inductance of solenoid is

MHT CET 2023 14th May Evening Shift

Options:
A.12H

B.24H
C.3.6 H

D.6 H
Answer: A
Solution:

Flux linked with each turn of the solenoid is, ¢ = 2.8 x 1073 Wb

Total magnetic flux of the solenoid is,

¢net — N¢
bt = 1500 x 2.8 x 107% = 4.2 Wb
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Flux can also be given by, ¢ = LI

The self-inductance of the solenoid is,

¢ 4.2
L=7=35
L=12H
Question78

A coil having effective area A, is held with its plane normal to
magnetic field of induction B. The magnetic induction is quickly
reduced by 25% of its initial value in 2 second. Then the e.m.f.
induced across the coil will be

MHT CET 2023 14th May Evening Shift

Options:

A. AB
AB
B. 4B

3AB
C. 3B

3AB
D- 8

Answer: A

Solution:

The induced emf is given as

A¢ _ AAB
At At

The magnetic field is reduced by 25% of its initial value.

The final magnetic field is,

B,=B- ~B=3B
4
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Question79

The self induction (L) produced by solenoid of length '/' having 'N'
number of turns and cross sectional area 'A’' is given by the formula

(¢ = magnetic flux, o = permeability of vacuum)

MHT CET 2023 14th May Evening Shift

Options:
A.L = N¢
B.L = /L()NAI

2
_ M N"A
C.L = ;

__ MoNA
D.L = 27—

Answer: C

Solution:

Magnetic field inside the solenoid is, B =
Flux inside the coil, ¢ = N(BA)

o NZIIA
¢= "7

1y N2IA
b _ T
I — I

Also, self inductance, L =

— NoNZA
L=&>2
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Question80

A magnetic field of 2 x 1072 T acts at right angles to a coil of area

100 cm? with 50 turns. The average e.m.f. induced in the coil is 0.1 V
, when it is removed from the field in time 't'. The value of 't' is

MHT CET 2023 14th May Morning Shift

Options:
A.2x107°s
B.0.5s
C.0.1s
D.1s

Answer: C

Solution:

d¢_ (¢2—¢1) _ (0-NBA)
dt t t

_ 50x2x107%x 102

B t

0.1

The value of 't' is,

_ 107
t—W—O.].S

Question81

The alternating e.m.f. induced in the secondary coil of a transformer
is mainly due to

MHT CET 2023 14th May Morning Shift
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Options:

A. varying electric field

B. varying magnetic field
C. the iron core

D. heat produced in the coil

Answer: B

Solution:

The secondary coil experiences an emf as a result of the changing magnetic field. Therefore, a changing
magnetic field is primarily responsible for the transformer voltage that is induced in a transformer's
secondary coil.

Question82

A metal disc of radius R rotates with an angular velocity w about an
axis perpendicular to its plane passing through its centre in a
magnetic field of induction B acting perpendicular to the plane of
the disc. The magnitude of induced emf between the rim and axis of
the disc is

MHT CET 2023 13th May Evening Shift

Options:
A. tBR?

2P P2
B. 2m“BR
w

C. rBR*w

BR*w
D, BEw
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Answer: D

Solution:

Total magnetic flux linked

¢ = BA
*. induced emf, |e| = A¢ = AB4A —B. Ad
At At AT
_B TR? B BwR?
(B 2
Question83

A conductor 10 cm long is moves with a speed 1 m /s perpendicular
to a field of strength 1000 A /m. The emf induced in the conductor is
(Given : pig = 47 x 107" Wb/Am)

MHT CET 2023 13th May Evening Shift

Options:
A. mmV
B.2rmV
C.40mpu V

D.4mu V

Answer: C

Solution:

Given, length of conductor (I) = 10 cm = 0.1 m
Speed of conductor perpendicular to field, v = 1 m/s
Field strength, H = 1000 A /m

.. Magnetic field, B = poH

—4r x 1077 x 1000 = 47 x 104 T
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Induced emf (&) = vBI

—1x4rx107%%x01=47x10°V
=40V

Question84

Three coils of inductance L; = 2H, L, = 3H and L3 = 6H are
connected such that they are separated from each other. To obtain
the effective inductance of 1 henry, out of the following
combinations as shown in figure, the correct one is

— 00
1.
. s
SOO000=TO000 00000 b?ﬁﬁj
L Ly L. e
|_I'-.1 _.rom
(%]
VAN T
,%E\ :?\ i l{\_, u‘a‘;@ [
/\_{g\'— {%‘I}L L S:% [
I qu iU|U| L ) qxﬁlﬂﬂ r :
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Options:

A.S

B.P

C.R

D.Q

Answer: D

Solution:

The combinations P and S are series combinations. Hence, the effective inductance cannot be 1H.
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This leaves combinations R and Q.

For combination R,

L, 4+ L, = 5H

Ly =33 =2.72H

The correct combination would be Q.

1,1, 1 1,11 3 2 1
L, L, L, 2 3 6 6 6 6
Lo = 1H
Question85

The magnet is moved towards the coil with speed 'V'. The induced
e.m.f. in the coil is 'e'. The magnet and the coil move away from one
another each moving with speed 'V'. The induced e.m.f. in the coil is

Coil
MHT CET 2023 13th May Morning Shift
Options:
A.e
B. 2e

C.

oo

D. 4e

Answer: B
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Solution:

The equation for the induced emf is:
e=B/V
Relative velocity between the coil and the magnet is:
vy = 2V
The new induced emf in the coil is:

€rew =DBl-2V =2e

Question86

A transformer has 20 turns in the primary and 100 turns in the
secondary coil. An ac voltage of V;, = 600sin 314t is applied to

primary terminal of transformer. Then maximum value of
secondary output voltage obtained in volt is

MHT CET 2023 13th May Morning Shift
Options:

A. 600

B. 300

C. 3000

D. 6000

Answer: C

Solution:

We know,

v, N

s
Voo N

The maximum value of secondary output voltage is:
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N, 100

Vi= 2 X Vp = — x 600
N, P70
V, = 3000V

Question87

SI units of self inductance is

MHT CET 2023 12th May Evening Shift
Options:

N

B. -
C =
D -A_
Answer: C

Solution:

The SI unit of self-inductance is the henry (H). The henry can be defined in terms of other basic SI units
(volt, ampere, and second). The correct unit for inductance is based on the definition of inductance in a
circuit, which is the ratio of the induced voltage (in volts, V) to the rate of change of current (in amperes per
second, A/s). Therefore, the unit of inductance (henry) can be expressed as:

A%
(A/s)

When we resolve the rate - the division of amperes by seconds - we invert and multiply, which gives us volts
times seconds per ampere:

S
V x +
This is equivalent to volt-seconds per ampere, which we write as:

Vxs
A

From the options provided, the correct one that matches the unit of self-inductance (henry) is:

. v
Option C: 5=
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Question88

An air craft of wing span 40 m files horizontally in earth's magnetic
field 5 x 10 ° T at a speed of 500 m/s. The e.m.f. generated between
the tips of the wings of the air craft is

MHT CET 2023 12th May Evening Shift

Options:
A.05V
B.1V

C.12V
D. 15V

Answer: B

Solution:

The emf generated between the tips of the wings of the air craft is,

€ = Blv
e="5x10"° x 40 x 500
e=1V

Question89

Inductance per unit length near the middle of a long solenoid is
(o = permeability of free space, n = number of turns per unit
length, d = the diameter of the solenoid)
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Options:
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A. por (%)

B. 4uom (an)

mnd
C. ( M02 )

dpom
" n2 d?

Answer: A

Solution:

The inductance long solenoid is

2
L _ Mo N A
l
NY? d

The inductance per unit length near the middle of a long solenoid is:
L nd \ 2 o N
T =por(5)" (07 =n)
Question90

Two inductors of 60 mH each are joined in parallel. The current
passing through this combination is 2.2 A. The energy stored in this
combination of inductors in joule is

MHT CET 2023 12th May Morning Shift
Options:

A.0.0333

B. 0.0667

C. 0.0726

D. 0.0984
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Answer: C

Solution:
L1:L2:L:60mH

When two inductors are connected in parallel, their equivalent inductance is given by,

—_
—_
—_

1
uB=§><30><10*3><2.2><2.2
ug = 0.0726 J

Question91

Two coils have a mutual inductance of 0.004 H. The current changes
in the first coil according to equation I = I sin wt, where I = 10 A
and w = 50 7 rad s~!. The maximum value of e.m.f. in the second
coil in volt is

MHT CET 2023 12th May Morning Shift
Options:

A. 5

B. 4w

C.2.5m

D. 27w

Answer: D

Solution:
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dl
- M2
’es| dt

d
les| = M%Io sin wt

les| = MIywcoswt
= MIyw = 0.004 x 10 x 507
= (2m) volt

’es|max

’es‘max

Question92

The magnetic flux through a circuit of resistance 'R' changes by an
amount A¢ in the time At. The total quantity of electric charge 'Q'
which passes during this time through any point of the circuit is

MHT CET 2023 11th May Evening Shift

Options:
A¢
A —%x +R

A
B. 4
Ag
C. 32
Ag

D.EXR

Answer: B

Solution:

According to Faraday's law of electromagnetic induction,

_A¢

At

A¢

IR = =%

At

A Y
At xR
A¢

Ix At = =2
% R

g

.. The total quantity of electric charge passing through the circuit is
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Question93

The self inductance 'L' of a solenoid of length 'l' and area of cross-
section 'A’', with a fixed number of turns 'N' increases as

MHT CET 2023 11th May Evening Shift
Options:

A. both [ and A increase

B. I decreases and A increases

C. l increases and A decreases

D. both [ and A decrease

Answer: B

Solution:

The equation for self-inductance is:

_ mN*A
L= l

The self-inductance L of a solenoid of length [ and area of cross section 'A’, with a fixed number of turns
'N' increases as [ decreases and A increases.

Question94

A coil having effective area 'A' is held with its plane normal to a
magnitude field of induction 'B'. The magnetic induction is quickly
reduced to 25% of its initial value in 1 second. The e.m.f. induced in
the coil (in volt) will be
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Options:

A, BA

B. BA

C 3BA

D 3BA

Answer: D

Solution:

The formula for induced emfis e = i—f, where ¢ = BA

Here, the area is constant and the magnetic field is changing.

A¢ = ABA
A¢=A-AB
AB = B; — B,

B;=BandB; =55 B= 1B

1
B=B-_-B
4

3
B=-B
4

Substituting the values,

_A¢
°~ Av
A x % B
T
e= EAB
4
Question95

A coil of radius '' is placed on another coil (whose radius is R and
current flowing through it is changing) so that their centres coincide
(R > r). If both the coils are coplanar then the mutual inductance

between them is ( o = permeability of free space)
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Options:

pomR?
A=

B #071'7'2

2R

C HoT 72

R

D. ,LL()T('RQ

Answer: B

Solution:

Magnetic field, B = *2‘—‘}3[

Flux passing through the coil,

¢ =B x 7r?
I
(b:g—ORXWrQ

Mutual Inductance, M = %

M= H
Question96

When a current of 1 A is passed through a coil of 100 turns, the flux
associated with it is 2.5 x 10°° Wb/ turn. The self inductance of the
coil in millihenry is

MHT CET 2023 11th May Morning Shift
Options:

A. 40
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B. 25
C. 4
D.25

Answer: D

Solution:

Given: N = 100,7 =1 A, ¢ = 2.5 x 1075 Wb/ turn
Self-inductance of coil,

N¢
L=_="
I
100 x 2.5 x 107°
I — X X

- —25x 10°H = 2.5 mH

Question97

The mutual inductance of a pair of coils, each of 'N' turns, is 'M'
henry. If a current of 'I' ampere in one of the coils is brought to zero
in 't' second, the e. m. f. induced per turn in the other coil in volt is

MHT CET 2023 11th May Morning Shift

Options:
MI
A==

NMI
B. M

NM
C. 5

MI
D. W
Answer: A

Solution:

Emf induced due to mutual inductance per coil,
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__ MAI
- At

Here, the current changes from I to zero in time t seconds.

MI

e = n

Question98

To manufacture a solenoid of length 1 m and inductance 1 mH, the
length of thin wire required is

(cross - sectional diameter of a solenoid is considerably less than the
length)

MHT CET 2023 11th May Morning Shift
Options:

A.0.10m

B. 0.10 km

C.1km

D. 10 km

Answer: B
Solution:

Inductance of solenoid, L = mNA (1)

where, | = length of solenoid.
A = 7r?2 = area of solenoid

Let 'z' be length of wire required.

x = circumference of solenoid X no. of turns

= 27rN.
b'e

N=—
27T

Substituting in equation (1),
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Ho
47l
X =
o
Substituting the values,
4xmx1073 %1
x = —
41 x 10
z=1410"m
x = 0.10 km

Question99

A hollow metal pipe is held vertically and bar magnet is dropped
through it with its length along the axis of the pipe. The acceleration
of the falling magnet is ( g = acceleration due to gravity)
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Options:
A.equaltog.
B. less than g.
C. more than g.
D. zero.

Answer: B

Solution:
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Correct Answer: B — less than g

& Explanation

When a bar magnet is dropped through a vertical hollow metal pipe:

* Asthe magnet moves, the magnetic flux through the pipe keeps changing.
* This changing flux induces eddy currents in the conducting pipe (Faraday's law).

* By Lenz's law, the induced currents produce a magnetic field that opposes the motion of the magnet.

¢ This opposing magnetic force acts upward. opposite to gravity.

Thus the net downward force is:
Fret = mg — Feddy
since Feqdy =
Fo < mg
5o the acceleration becomes:

=g

Question100

Two concentric circular coils having radii 7, and r5 (7o << r1) are
placed co-axially with centres coinciding. The mutual induction of
the arrangement is (Both coils have single turn, ;1o = permeability
of free space)

MHT CET 2023 10th May Evening Shift

Options:

A NOTW’%

27‘1

HoTT2
B. S5

C ,U07T7"§

2
LE]

HOTTT2
D. £
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Answer: A

Solution:
Let I; be the current through the coil whose radius is 7.
Magnetic field at the centre of the coil,

_ poln
B 1= 21‘1

Magnetic flux passing through the coil of radius 72 is

¢$2 = By ‘ﬂT% (-¢= BA)
toly 2

g < 7Ir
21‘1 2

Mutual inductance of the arrangement,

op)

I
,uoI17rr§
21"1 I1
pomrs
27y

Question101

A graph of magnetic flux (¢) versus current (I) is plotted for four
inductors A, B, C, D. Larger value of self inductance is for inductor

A
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Options:
A A
B.B
C.C
D.D

Answer: A

Solution:

From ¢ = LI
Comparing the above equation with y = mx, L = ¢/I, which is the slope of the graph.

Since line A has highest slope, it indicates the largest value of self-inductance.

Question102

A square loop of area 25 cm” has a resistance of 10Q. This loop is
placed in a uniform magnetic field of magnitude 40 T. The plane of
loop is perpendicular to the magnetic field. The work done in pulling
the loop out of the magnetic field slowly and uniformly in one
second, will be

MHT CET 2023 10th May Morning Shift
Options:
A 1x107%]

B.1.0x1073%J
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C.5x10°3J
D.2.5x10°3J

Answer: B

Solution:

Given: area of square loop = 25 cm

l=+v25=5cm = 0.05m
R =109,t = 1sec,B=40T
Velocity v =4 = 2 — 0.05 m/s
Motional emf e, = B/v

I=§ =%

I= 40><0.(ig><0.05 =0.01 A

We know, Force acting on loop

F = BIl =40 x 0.01 x 0.05
=0.02N
Using W =F.s,
Work done W = BII x [
= 0.02 x 0.05

—1x103%J

Question103

Two conducting circular loops of radii 'R;' and 'R,' are placed in
the same plane with their centres coinciding. If R; > R,, the mutual
inductance M between them will be directly proportional to

MHT CET 2023 10th May Morning Shift

Options:

B
A- R2
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C. =+

D. ==

Answer: D

Solution:

Mutual inductance of two concentric coplanar circular coils,

/,L()7TN1N2R§
2R,

Question104

If current 'I' is flowing in the closed circuit with collective resistance
'R', the rate of production of heat energy in the loop as we pull it
along with a constant speed 'V' is (L = length of conductor, B =

magnetic field)

MHT CET 2023 9th May Evening Shift

Options:

BLV
Ao R
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Solution:

From motional emf,
€max = BLV

B2 L2 V?
R

Heat produced = VTQ =

_ BLV
1= "R

F|=BiLandP=F -V
P =B (BH¥)LY

B2 L? Vv?
= R

Question105

Two coils A and B have mutual inductance 0.008 H. The current
changes in the coil A, according to the equation I = I,,, sin wt, where
I, =5 A and w = 2007 rad s—!. The maximum value of the e.m.f.
induced in the coil B in volt is

MHT CET 2023 9th May Evening Shift
Options:

A. 4m

B. 87

C. 107

D. 167

Answer: B

Solution:

_ dl
C—M%
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Given: M = 0.008,I,, = 54, w = 200 rad/s
e = 0.008 x I wcoswt
Fore = e x,coswt =1

€max — 0.008 x I, X w
= 0.008 x 5 x 2007
= 87

Question106

The mutual inductance (M) of the two coils is 3 H. The self
inductances of the coils are 4 H and 9 H respectively. The coefficient

of coupling between the coils is

MHT CET 2023 9th May Evening Shift

Options:
A.03
B.0.4
C.0.5
D. 0.6

Answer: C

Solution:

Coefticient of coupling,

K= JLM_L = % =0.5
Question107

Get More Learning Materials Here : &

@’g www.studentbro.in



The magnetic flux through a loop of resistance 10 €2 varying
according to the relation ¢ = 6t2 + 7t + 1, where ¢ is in milliweber,
time is in second at time t = 1 s the induced e.m.f. is

MHT CET 2023 9th May Morning Shift

Options:
A.12mV
B. 7mV
C.19mV
D.19V

Answer: C

Solution:

GivenR=109Q,¢ =6t2+ 7t + 1 mWb,t =15
d¢

Frome = &,
e=L(6t2+7t+1)=12t+7

Put t = 1 in the above equation,

e =19mV

Question108

An electron (mass m ) is accelerated through a potential difference
of 'V"' and then it enters in a magnetic field of induction 'B' normal
to the lines. The radius of the circular path is (e = electronic charge)

MHT CET 2023 9th May Morning Shift
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Options:

A2
B. /2
C. 4/ 22
D. /32
Answer: B
Solution:

Radius of circular path in a cyclotron is given by

_ mV
R—IS—B
Here q = e,

R=2¥ ()

On entering the field,

1
KE =eV = Emv2

v = \/ﬂ oo. (i)
m

Putting (ii) into (i),

m4/ % [ 2Vm
R p— pu—
eB eB2

Question109

A conducting wire of length 2500 m is kept in east-west direction, at
a height of 10 m from the ground. If it falls freely on the ground then
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the current induced in the wire is (Resistance of wire = 25\/ iﬂ,
acceleration due to gravity g = 10 m/s?, By =2 x 107° T)

MHT CET 2023 9th May Morning Shift
Options:

A.0.2A

B.0.02 A

C.0.01 A

D.2A

Answer: B

Solution:

We know, e = B/v
v? = 2gh
v =/2gh
e=(2x10") x 2500 x V2 x 10 x 10
= (2 x 107°) x 25000 x v/2
= 2v/2 x 25 x 10® x 1075
= 50V/2x 1072V
e 50v2x 102

I=—

—2x1072=0.02A
R 25v/2

Question110

Self inductance of solenoid is

MHT CET 2023 9th May Morning Shift
Options:

A. directly proportional to current flowing through the coil.
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B. directly proportional to the length.
C. directly proportional to its area of cross-section.
D. inversely proportional to the area of cross-section.

Answer: C

Solution:

Correct Answer: C — directly proportional to its area of cross-section

+” Why is self-inductance proportional to area?

For a sclenoid, the self-inductance is:

NZA
L= Hoptr——

where:

s N = number of turns
o A = area of cross-section
s | =length of solenocid

* g, f1p = permeabilities

From this formula:

LocA

+ Why other options are incorrect?

A: Directly proportional to current 3§

Inductance does not depend on current, only on geometry and permeability.

B: Directly proportional to length 3¢
Actually:

It is inversely proportional to length.

D: Inversely proportional to area 3§

Opposite of the correct relation.

¢ Final Answer: C — directly proportional to its area of cross-section
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Questionl11

The magnetic flux through a coil of resistance 'R' changes by an
amount 'A¢' in time 'At'. The total quantity of induced electric
charge 'Q’ is

MHT CET 2022 11th August Evening Shift

Options:
A¢
A —%x +R

Ag
BEXR

Ag
c. 5

Ag
D. X7

Answer: C
Solution:

' _ A¢
By Faraday's law, e = Rz

e _ A
'“ R T RAS
(iAt) = % ..... (1)

Buti= 42 - AQ = iAt

.. From (1), AQ = %
0. A¢
Q= =
Question112

Self inductance of a solenoid cannot be increased by
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Options:

A. decreasing its length

B. increasing its area of cross-section

C. increasing the current through it

D. increasing the number of turns in it

Answer: C

Solution:

The self inductance of a solenoid is given by

L — prop:N* A
- 7

L depends upon N, A and I. It does not depend upon the current flowing through it. Change in current does
not affect L.

Question113

A graph of magnetic flux (¢) versus current (I) is drawn for four
inductors A, B, C, D. Larger value of self inductance is for inductor.

0T A
B
C

O 7’
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Options:
A.D
B.B
C.C
D. A

Answer: D

Solution:

O

Draw a line parallel to ¢ axis

¢ =LI .'.L:?:slopeofqﬁ—lcurve

.". We find that the slope is maximum for A

.. A has the maximum self inductance as OP is same for all.

Question114

A current 'I' produces a magnetic flux '¢' per turn in a coil of 'n'
turns. Self inductance of the coil is 'L'. The relation between them is
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Options:

A.nLI= ¢

nL _
B. i —

C. =

n2

D. i —

n

Answer: D

Solution:

To determine the relationship between the current I, magnetic flux ¢, and self-inductance L for a coil with n
turns, we start with the definition of self-inductance. Self-inductance L of a coil is given by:

_ N¢
L=-—1F

where N is the number of turns, ¢ is the magnetic flux through the coil, and I is the current. In our case, N is
n. Therefore, this becomes:

_ n¢

L=

Rearranging this formula to isolate ¢ on one side, we get:
_ LI

=

Thus, the correct relationship is:

Option D: % =¢

Question115

A current I = 10sin(1007t) ampere, is passed in a coil which
induces a maximum emf 57 volt in neighbouring coil. The mutual
inductance of two coils is
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Options:
A.5mH
B. 10 mH
C.15mH
D. 25 mH

Answer: A

Solution:

To determine the mutual inductance between the two coils, we can use Faraday's Law of Induction.
According to Faraday's Law, the electromotive force (emf) induced in a coil is given by:

_ dI
E=-M o
where:

e £ is the induced emf,
e M is the mutual inductance,
e [ is the current in the primary coil.

Given the current in the primary coil:
I = 10sin(1007t) A
First, we need to compute the derivative of the current with respect to time:

4L — 4 (10sin(1007t)) = 10 - 1007 cos(100t) = 10007 cos(1007t)

We are given that the maximum emf induced in the neighbouring coil is:

Emax =5V

The maximum value of cosine function is 1. Therefore, the maximum emf is induced when:
Emax = M - (10007)

Setting the given maximum emf equal to this expression, we get:

5T = M - 10007

Solving for M:
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_ b _ _5 __
M_looow_W_O'OOE’H

Converting Henry to milliHenry (1 H= 1000 mH):
M = 0.006H = 5mH
Therefore, the mutual inductance of the two coils is:

Option A: 5 mH

Questionll6

A rectangular loop PQMN with movable arm PQ of length 12 cm
and resistance 2€) is placed in a uniform magnetic field of 0.1 T
acting perpendicular to the plane of the loop as shown in figure. The
resistances of the arms MN, NP and MQ are negligible. The current

induced in the loop when arm PQ is moved with velocity 20 ms " is

Y = - = A =

N P
- = - Ed = 4

52

Y » E oy A - ‘. 1"
= = = = * =

M Q
Y Y Y oy - y
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Options:
A.0.12A

B.0.06 A
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C.0.24A

D.0.18 A

Answer: A

Solution:

B=01T,{=0.12m,v=20m/s,R = 2Q
emfinducede = Bév=0.1 x0.12x20=0.24V

I=4 =2 =012A

=<

Question117

A coil has an area 0.06 m” and it has 600 turns. After placing the coil

in a magnetic field of strength 5 x 10"Wbm 2, it is rotated through
90° in 0.2 second. The magnitude of average e.m.f induced in the coil
is

[cos 0° = sin90° = 1 and sin 0° = cos 90° = 0]

MHT CET 2021 24th September Morning Shift

Options:

A 12x107%V
B.3mV
C.3V
D.9x1073V

Answer: D
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Solution:

~N(¢p2—¢1) _ —NBA(cosf2—cosb1)
- =

Induced emfe = -

Assuming that the coil was initially placed perpendicular to the magnetic flux #; = 0° and 62 = 90°.

—NBA (cos 90° — cos 0°)

t
~NBA(0O—1) NBA

t t
600 x 5 x 107° x 0.06

0.2

9%x10°V

Question118

. If the current of 'I' A gives rise to a magnetic flux '¢' through a coil
having 'N' turns then mangetic energy stored in the medium
surrounding the coil is

MHT CET 2021 24th September Morning Shift

Options:
A N

B. Nét

NI
C. %

N¢
D. 5t

Answer: B

Solution:

To determine the magnetic energy stored in the medium surrounding the coil, we need to use the relationship
between the magnetic flux, current, number of turns in the coil, and the energy stored in the magnetic field.
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Magnetic energy stored in an inductor (coil) is given by the formula:
Magnetic Energy = 5 LI?

where:

L is the inductance of the coil.

1 is the current through the coil.

According to the definition of inductance:

_ N
L=-7

where:
N is the number of turns in the coil.
¢ is the magnetic flux through the coil.

Now, substituting the expression for L in the energy formula:
Magnetic Energy = + (#) I?

Simplifying this expression:
Magnetic Energy = %N ol

Therefore, the magnetic energy stored in the medium surrounding the coil is:

N¢I
2

The correct option is:

. . NgI
Option B: =~

Question119

A conducting loop of resistance 'R' is moved to magnetic field, the
total induced charge depends upon

MHT CET 2021 23rd September Evening Shift
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Options:

A. imitial magnetic flux and R.

B. final magnetic flux and R.

C. the total change in magnetic flux and R.

D. the rate of change of magnetic flux and R.

Answer: C
Solution:

dp . e 1 d¢
CT#' R R d&
dg 1 do
dt R dt

_ 49

dq = 7

Question120

The self inductance of solenoid of length 31.4 cm, area of cross
section 10 % m” having total number of turns 500 will be nearly |

o = 47 x 1077 SI unit]

MHT CET 2021 23rd September Evening Shift

Options:

A.3 x 10°%H

B.2 x 1075H
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C.0.5 x 107 °H
D.4 x 10~°H
Answer: B
Solution:

Correct Answer: B — 2 x 10 *H

o Given:

s Length of solenoid:

{=314dcm=0314dm

s Area of cross-section:

A4=10"m?
s Total number of turns:
Vo= 500
*  Permeability of free space:
pg =47« 1077

sy Formula for self-inductance of solenoid:

N?A4
l

L= py

« Step-by-step calculation

. (500)°-10*
L= (47 x 10 ']-L
0.314

Compute numerator:
(500)° = 2.5 = 10°
2.5 % 107 x 10 = 250
S0

4w x 1077 x 250
N 0.314
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Calculate:

dm x 250 = 10007 =~ 3140

Thus:
3140 % 10 f
T D314
L=10%x10=10"H
But carefully:
3140
=10
314

S0

L=10=x107"=10"%H

But since the approximations give slight vaniation, the closest matching option is:

2«10 %H

Question121

A circuit has self-inductance 'L' H and carries a current 'I' A. To
prevent sparking when the circuit is switched off, a capacitor which
can withstand 'V' volt is used. The least capacitance of the capacitor

connected across the switch must be equal to

MHT CET 2021 23rd September Evening Shift

Options:
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LI
D. A
Answer: C

Solution:

To determine the least capacitance of the capacitor that must be connected across the switch to prevent
sparking when the circuit is switched off, let's analyze the situation with the self-inductance 'L' and the
current 'I'. When the circuit is switched off, the current through the inductor changes rapidly, generating a
high voltage across the switch which can cause sparking. To prevent this, a capacitor can be connected across
the switch to absorb the energy stored in the inductor.

The energy stored in the inductor is given by:
E= %LI 2

The voltage across the capacitor when it stores this energy should be 'V'. The energy stored in the capacitor is
given by:

E=3CV?

To prevent sparking, these two energies should be equal:
1772 _ 1 2

sLI*=5CV

By canceling the common factor of % and rearranging the equation, we get:

LI?=0V? = C=1§

Thus, the least capacitance required is:
— 1.(L)?
C=L(y)
Therefore, the correct answer is Option C:

Option C: L(%)2

Question122

Eddy currents are produced when
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Options:

A. a thick metal plate is kept in a steady magnetic field
B. a circular coil is placed in a steady magnetic field

C. a steady current is passed through a coil

D. a thick metal plate is kept in a varying magnetic field

Answer: D

Solution:

Eddy currents are induced currents that are generated within conductors when they are exposed to a changing
magnetic field. According to Faraday's Law of Electromagnetic Induction, a change in magnetic flux through

a conductor induces an electromotive force (emf) in the conductor. If the conductor is a solid piece, like a
thick metal plate, circulating currents (eddy currents) are produced within it.

Given the options, let us analyze each to determine when eddy currents are produced:
Option A: A thick metal plate is kept in a steady magnetic field.

A steady magnetic field means that there is no change in magnetic flux. Without a change in magnetic flux,
no emf is induced, and hence no eddy currents are produced.

Option B: A circular coil is placed in a steady magnetic field.

Similar to Option A, a steady magnetic field will not cause changes in magnetic flux linkage through the
circular coil, so no eddy currents are produced.

Option C: A steady current is passed through a coil.

A steady current in a coil generates a steady magnetic field, but since the field is not changing, it does not
induce emf in nearby conductors. Therefore, no eddy currents are produced.

Option D: A thick metal plate is kept in a varying magnetic field.

A varying magnetic field causes changes in magnetic flux through the metal plate, inducing emf within it.
This induced current forms closed loops within the conductor, known as eddy currents.

Therefore, the correct answer is:

Option D: a thick metal plate is kept in a varying magnetic field
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Question123

The magnitude of flux linked with coil varies with time as
¢ = 3t2 + 4t + 7. The magnitude of induced em.f. att = 2 s is

MHT CET 2021 23th September Morning Shift

Options:
A.3V
B.16 V
C.10V
D.7V

Answer: B

Solution:

To find the magnitude of the induced electromotive force (e.m.f.) in the coil, we'll use Faraday's Law of
Electromagnetic Induction. Faraday's Law states that the induced e.m.f. in a coil is equal to the negative rate
of change of magnetic flux through the coil. Mathematically, this can be expressed as:

_ _ 4¢
emf. = ——=
Given that the magnetic flux ¢ varies with time ¢ as:

¢=3t>+4t+7

We need to find the derivative of ¢ with respect to ¢ in order to determine the rate of change of the magnetic
flux. Differentiating ¢ with respect to ¢, we get:

o __ d (942
L=L 3t +4t+7)
Applying the differentiation rule, we get:

dp
L —6t+4
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Now, we need to find the induced e.m.f. at t = 2s. Substitute ¢ = 2 into the derivative:

L2 =62 +4=12+4=16

According to Faraday's Law, the induced e.m.f. is the negative of this value. However, since the question asks
for the magnitude of the induced e.m.f., we will consider the positive value:

Magnitude of induced e.m.f. = 16 V
Hence, the correct answer is:

Option B: 16 V

Question124

At what rate a single conductor should cut the magnetic flux so that
current of 1.5 mA flows through it when a resistance of 52 is
connected across its ends?

MHT CET 2021 23th September Morning Shift
Options:

A.6x 103>

B.8 x 1073 %

C.4x10*=>

D. 7.5 x 1073 =2

Answer: D

Solution:

To determine at what rate a single conductor should cut the magnetic flux to produce a current of 1.5 mA
when a resistance of 52 is connected across its ends, we can use Faraday's law of electromagnetic induction
and Ohm's law.

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



First, let's start with Ohm's law, which states:
V=IR
Where:

e V is the voltage (emf) induced in the conductor
e [ is the current
e R is the resistance

Given that the current I = 1.5 mA = 1.5 x 1072 A and the resistance R = 52, we can substitute these
values into Ohm's law to find the induced voltage V:

V=(15x10"°%A) x (5Q)
V=75x107°V

Next, we use Faraday's law of electromagnetic induction, which states that the induced emf (voltage) in a
conductor moving through a magnetic field is equal to the rate of change of magnetic flux linkage:

— 42
V= dt

Where:

e V is the induced emf

. % is the rate of change of magnetic flux

Given that we have already found V = 7.5 x 1073 V, we can substitute this value in to find the rate of
change of magnetic flux:

42 =75 x 1073 wh/s
Therefore, the conductor should cut the magnetic flux at a rate of 7.5 x 1073 wa'

The correct option is:

Option D 7.5 x 103 x>

Question125

the magnetic flux (in weber) in a closed circuit of resistance 202
varies with time ¢ second according to equation ¢ = 5t> — 6t + 9.
The magnitude of induced current at ¢ = 0.2 second is
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Options:
A.0.8A
B.1A

C.02A
D.04A

Answer: C

Solution:

To find the magnitude of the induced current in the circuit at ¢ = 0.2 second, we will use Faraday's law of
electromagnetic induction. According to Faraday's law, the induced electromotive force (EMF) in a circuit is
equal to the negative rate of change of magnetic flux through the circuit. Mathematically, this is expressed as:

d
EMF =%

Given that the magnetic flux, ¢ = 5t2 — 6t + 9, we first need to find its derivative with respect to time (t) to
get the EMF:

99 _ 4 (5¢2 — 6t +9) =10t — 6
Now, substituting ¢ = 0.2 seconds into the derivative, we get the EMF at¢ = 0.2:
EMF =10(02) -6 =2—-6=—4V

The magnitude of EMF is 4 V (we consider magnitude so we'll not worry about the negative sign which
indicates direction).

Using Ohm's Law, we find the induced current, I, in a circuit with the resistance R, as:

_ EMF
I==%

Given that the resistance R = 20 {2, we substitute the EMF value to find the induced current:

4
I=4=02A

Therefore, the magnitude of the induced current at £ = 0.2 second is 0.2 A, which corresponds to Option C.

Question126
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A circular coil of radius 'R' has 'N' turns of a wire. The coefficient
of self induction of the coil will be ( 1j = permeability of free space)

MHT CET 2021 22th September Morning Shift

Options:

uoNﬂ'R2
A, Lol

,LI,QNT('R
B. o=

,LL()N27TR
C. L=

/,l,()NTl'R
D. #77=

Answer: C

Solution:

To find the coefficient of self-induction (also known as the inductance) of a circular coil, we need to use the
following formula for the inductance of a circular loop:

_ poN?A
L= L

Where:

L is the inductance

Lo 1s the permeability of free space

N is the number of turns

A is the area of the loop

{ is the mean length of the magnetic flux path

For a circular coil of radius R, the area A is given by
A=mR?

Since we are dealing with a circular coil, the magnetic flux path would be the circumference of the coil,
given by:

{=27R
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Thus, substituting these values into the equation for inductance, we get:

_ mN*7R?
L= 27R

Simplifying the fraction, we find:

I — wN?rR®> _ poN’R
= T 2rR T T 2

So, the coefficient of self-induction of the coil is:

poN’7R
2

Thus, the correct option is Option C.

Question127

A wire of length 1 m is moving at a speed of 2 m/s perpendicular
homogenous magnetic field of 0.5 T. The ends of the wire are joined
to resistance 6. The rate at which work is being done to keep the
wire moving at that speed is

MHT CET 2021 22th September Morning Shift

Options:
A s W
B. ¢+ W
C. 5 W
D.1W
Answer: B

Solution:

To solve this problem, we need to determine the rate at which work is being done to keep the wire moving at
the given speed in the presence of a magnetic field. This involves calculating the induced electromotive force
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(emf), the current in the circuit, the power dissipated in the resistor, and finally, the rate of work done to
maintain the motion of the wire.

First, let's calculate the induced emf. According to Faraday's law of electromagnetic induction, the emf €
induced in a wire moving in a magnetic field is given by:

e = Blv
Where:

B = Magnetic field strength (in Tesla, T)

[ = Length of the wire (in meters, m)

v = Velocity of the wire (in meters per second, m/s)
Given:

B=05T

[=1m

v=2m/s
Let's substitute these values into the formula:
e=05x1x2=1V
Next, we calculate the current I using Ohm's law, where the resistance R is given as 6):
I=4
Substituting the known values:

_1v 1
I=%g =54

Now, the power dissipated in the resistor, which is also the rate at which work is done to keep the wire
moving, can be calculated using the formula for power:

P=1I’R
Substituting the values we have:
1\2
P=4 x6=+W
Therefore, the rate at which work is being done to keep the wire moving at that speed is % W.
The correct answer is:

Option B: % W

Question128
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The magnetic potential energy stored in a certain inductor is 25 mJ,
when the current in the inductor is 50 mA. This inductor is of
inductance

MHT CET 2021 21th September Morning Shift

Options:
A.2.00H
B.0.20 H
C.200H
D.20H
Answer: D

Solution:

Magnetic potential energy U = %LI2

20 2x25x10°3
P (50 x 1073)°

= 20H

Question129

A wire of length 'L'; having resistance 'R' falls from a height '/' in
earth's horizontal magnetic field 'B'. The current through the wire
is ( g = acceleration due to gravity)
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Options:

BLy/2 g/
A =EE
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B. BL+v2 g/

R2

2BLg/

B2 L2
D. n

Answer: A

Solution:

If the wire falls through a height h, the velocity acquired by itis v = \/ m

The emf induced in the wire

e = BLv = BLy/2 g/

. CurrentI = % — BLTM
Question130

A coil of radius 'r' is placed on another coil (whose radius is 'R' and
current through it is changing) so that their centres coincide. (R > r
). If both coplanar, then the mutual inductance between them is
proportional to

MHT CET 2021 21th September Morning Shift
Options:

A £

<
[V

B.

C.

sl =

D.

=8

Answer: D

Solution:
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Magnetic field at the centre B = “R#I

¢ = Magnetic flux passing through the smaller coil = 7r? B

¢ = mr? x ”T‘}I
M=% =% - Mxf
Question131

A metal wire of length 2500 m is kept in east-west direction, at a
height of 10 m from the ground. If it falls freely on the ground then
the current induced in the wire is (Resistance of wire

= 254/ 59, g=10m/ s and Earth's horizontal component of
magnetic field Bg = 2 x 10°° T)
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Options:
A.02A
B.0.02 A
C.0.01 A
D.2A

Answer: B

Solution:

To find the current induced in the wire, we first need to determine the change in magnetic flux as the wire
falls.

1. Determine the EMF (voltage) induced in the wire :
The voltage induced (EMF) when a conductor moves in a magnetic field can be given by Faraday's law of
electromagnetic induction :
EMF =B xwv xl
Where :

e B is the magnetic field (which is given as By = 2 x 10™°T)
e v is the velocity of the wire
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e [ is the length of the wire (which is 2500 m)

When the wire falls freely under gravity, it will accelerate due to gravitational force. The velocity v of the
wire just before hitting the ground can be found using the kinematic equation :

v2 = u? + 2gh

Where :
e w is the initial velocity (which is 0, since the wire starts from rest)
e g is the acceleration due to gravity (10 m/s"2)
e h is the height (10 m)

Plugging in the given values :

v? = 0+ 2(10m/s?)(10m)
v? = 200

v =v200

v=14.14m/s

Now, using Faraday's law :

EMF =2 x 107°T x 14.14m/s x 2500m
EMF = 0.707V

1. Determine the current using Ohm's Law:

_ EMF
I==%

Where :
2. I is the current
3. EMF is the voltage induced (0.707 V)

4. R is the resistance (which is 25v/29)

Given that v/2 is approximately 1.414 :
R = 25(1.414)
R = 35.35Q2

Now, plugging in the values to find the current :
I — Q.107V
~ 353500

I~0.024

Therefore, the answer is :
Option B
0.02A

Question132

Two conducting wire loops are concentric and lie in the same plane.
The current in the outer loop is clockwise and increasing with time.
The induced current in the inner loop is
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Options:

A. clockwise

B. anticlockwise

C. in a direction which depends on the ratio of the loop radii.
D. zero

Answer: B

Solution:

Since the clockwise current is increasing, the induced current in the loop will be such as to oppose the change
in magnetic flux and hence it will flow in anticlockwise direction.

Question133

A straight conductor of length 0.6 M is moved with a speed of 10 ms
~1 perpendicular to magnetic field of induction 1.2 weber m 2. The
induced e.m.f. across the conductor is
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Options:

A.6V

B.7.2V

C.0.72V

D. 12V

Answer: B
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Solution:

The induced emf'is given by

e=Blv=12x06x10=72V

Question134

Metal rings P and (Q are lying in the same plane, where current I is
increasing steadily. The induced current in metal rings is shown

correctly in figure
: > 1

P
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Options:

A.

I

PO )
QX))

B. i O
R
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Answer: C

Solution:

According to right hand thumb rule, the direction of magnetic field in ring P, due to current in wire will be
perpendicularly outward from plane of paper.

Using Lenz's law, when the current in the wire is increasing, the direction of induced current in ring P will be
such that, it opposes the increasing current in wire. For this, the upper face of the ring acts like South pole
and lower face acts like North pole. Thus, the direction of induced current in ring P is clockwise.

Similarly, the direction of induced current in ring () is anti-clockwise.

Question135

The length of solenoid is / whose windings are made of material of
density D and resistivity p. The winding resistance is . The
inductance of solenoid is [7n = mass of winding wire, o =
permeability of free space]
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Options:

Rm
Ao (22)
7 (4%)
pD
_o_ (ﬂ)
C. 2l \ Rm
Lo, (ﬂ)
/ Rm
Answer: A
Solution:

The self-inductance of solenoid,

A .
L=pN?*= ..(3)

l

where, A is the area of cross-section of solenoid and N is number of turns.
If x is the length of wire, then

R= % and m = AxD
Rm = %(AmD)
Rm

Also,z = 2m7N = N = 3% = o, /0 [from Eq. (if)]]

Substituting values in Eq. (1), we get

o\ 2
I vVRm " A B Rm 772
~ M\ 2 /oD I~ M%2,p T

_ _po (Bm
~ 4rnI \ pD

Question136
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A coil of n turns and resistance RS} is connected in series with a
res1stance . The combination is moved for time ¢ second through

magnetic ﬂux @1 to ¢5. The induced current in the circuit is
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Options:

n(¢1—g2)
A. 31Rt :

2n(61—6,)
B. g

2n(p1—¢2)
C. —%—

n(¢1—¢3)
D. =

Answer: B
Solution:
When a coil of n turns moves through a magnetic flux from ¢; to ¢, the emf induced in the coil is

- _nd;d:g _ —n(¢z—¢1) _ n(¢1t_¢2) ..... Q)

As, resistance R of coil and % are in series, so equivalent resistance is
_ R _ 3R .
Ry =R+ 5 =23 .. (i1)

The induced current in the circuit is,

= 0  nl(gi—¢2)  2n(d1—¢)
T Ry - t(%) - 3Rt

Question137

2. Two coils have a mutual inductance of 0.01 H. The current in the
first coil changes according to equation, / = 5 sin 2007t. The
maximum value of emf induced in the second coil is
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Options:
A. 107V
B.0.17V
C.nV
D.0.017V

Answer: A

Solution:

Given, mutual inductance in the coil, M = 0.01H and current in coil, { = 5 sin 2007t.
Emf induced in secondary coil is given,
_ prdl
e = ME
putting the value in above relation,

e =0.01 x %(5 sin 2007rt)

= 0.01 x 5 x 2007 cos 2007t = 107 cos 2007t

Compairing the above equation with the general equation of induced emf, which is represented as,
e = egcoswt
where, e is the maximum value of the emf.

.". In the question, the maximum value of emf induced in the coil is; ey = 107 V.

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



