Questionl

The potential difference across the 4 capacitor in the following
circuit is

2 uF

4 uF

MHT CET 2025 5th May Evening Shift
Options:

A.

34V
4.6V
54V
D.

6.2V

Answer: C
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Solution:

2 uF
i |
C I
] c
C
4 pF | =
4 uF
1
9V

Cs and Cj3 capacitors are in parallel. Their equivalent
capacitance is given by

Cp202+03:2+4:6/1,F
C, is in series with Cy
V=2

As for series combination, the charge on the capacitors is same, therefore, potential across them is inversely
proportional to their capacitances.

V1:V];:Cp:01

Gy

Vl - Cp+C1

_ 6 _
V=1 %x9=54V
Similarly, voltage across C2 and C3 will be

Vp=9-54V=36V

The question asks for the voltage across a 4u F' capacitor. However, the circuit contains two 4u F capacitors.
Among the given options, 5.4 V is listed, but 3.6 V is not. Therefore, it is presumed that the voltage across
the first 4 F capacitor ( C; ) is intended.

Question2

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



A capacitor of unknown capacity is connected across a battery of V
volt. The charge stored in it is Q coulomb. When potential across the
capacitor is reduced by V; volt, the charge stored in it becomes Q1
coulomb. The potential V is

MHT CET 2025 26th April Evening Shift

Options:

A.

Answer: A

Solution:

Step 1: Formula for charge stored

The charge stored in a capacitor is given by the formula: Q = CV where Q is the charge, C is the
capacitance, and V is the voltage.

Step 2: Charge after voltage decreases

When the voltage is reduced by V7, the new voltage becomes V' — V;. The new charge stored is:
Q1 =C(V-W)

Step 3: Isolate C (capacitance) from the second equation

We can find C' from the second equation: C' = VCE—Vl
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Step 4: Substitute C' back into the first equation

Now, substitute C' into the first equation: Q) = ( VE?IVI )V

Step 5: Rearranging to solve for V'

Multiply both sides by (V — V7): Q(V — V;) = Q.V

Expand and bring terms involving V' to one side: QV — QV; = Q,V
Now, get all V terms together: QV — Q1V = QV;

Factor V on the left: V(Q — Q1) = QV;

Y QW
Now, solve for V: V = oo

Question3

Five capacitors, each of capacitance ' C' ' are connected as shown in
the figure. The ratio of equivalent capacitance between P and R and
the equivalent capacitance between P and Q is

P
Q /zT
c’( 7\ C
| |
R | | S
C
MHT CET 2025 26th April Evening Shift
Options:
A.
1:4
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Answer: B
Solution:

Let the capacitors be C, Cy, C3,Cy4 and Cs

.
S

R

|
Cs=C
Between P and Q- C,, C3, Cy and Cf5 are connected in series and C; is connected in parallel with them.

For the series combination

1 - 1,1, 1,1 __ 4
Cseries _C+C+C+C_C

Equivalent capacitance,
Cpg =Csries +C=<+C=3E . (9)

Between points P and R — Cy, C3 and C4 are connected in series and C; and C's connected in series are
connected in parallel with them

Between points P and R , capacitors Cz, C3, and C4 are connected in series, and this series combination is in
parallel with another series combination of capacitors C; and Cs

11,1 13 e,
Cseries - C C C - C series 1 — 3
1 1 1 g

2

2 = C =
Cseries ) C C - C series 2 —
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> .. (i)

CPR = Cseries 1+ Cseries 2 =

From (i) and (i1),
Cpr _5C/6 2

Cpg 5C/4 3

Question4

The function of a dielectric in a capacitor is

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

to reduce the effective potential on plates,

B.

to increase the effective potential on plates.

C.

to decrease the capacity of capacitance.

D.

to reduce the plate area of the capacitor.

Answer: A

Solution:
The correct answer is:

Option A: to reduce the effective potential on plates.

Explanation:

e A dielectric is an insulating material placed between the plates of a capacitor.

e When a dielectric is inserted, the electric field inside the capacitor decreases because the dielectric
becomes polarized.

e For the same charge stored on the plates, a lower effective potential difference exists across them.
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e This leads to increased capacitance according to
C=k- CO
where k is the dielectric constant, Cj is the capacitance without the dielectric.

Hence, the dielectric’s role is essentially to reduce the effective potential on the plates, thereby increasing
capacitance.

Question5

Three capacitors are connected to a battery as shown in figure. The
ratio of charge on capacitors Cs and C; is

¢ =1C C, = 2C

| 1
C,;=3C

i |

'

MHT CET 2025 26th April Morning Shift
Options:

A. 15

B.25

C.35

D.4.5

Answer: D

Solution:
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Here, C1 and C5 are in series

_ CiCy __ 20* _ 2
Cr2 = Ci+C; — 3C — 30

Also, Cj5 is parallel to C'; and C,

o Cg=C+C3=2C+3C=14C
Charge on capacitor Cs
Qs=0C;3-V=3CV

Charge on capacitor C;

In series, charge on C1 = Q1 = Q12
2
Qi2=Cp V= gCV

ChargeonC3 ~ 3CV. 9 45
Chargeon C; cv 2 7

Question6

The capacity of air filled parallel plate capacitor is Cy. One-half of
the space between the plates is filled with a dielectric constant ' K'
as shown in figure. The new capacity becomes C,,. The ratio C, to
CO is

|

MHT CET 2025 26th April Morning Shift

Options:

A (552)
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B (552)

C. (552)

D.4(K +1)
Answer: A

Solution:

Original capacitor (air-filled): C

After adding dielectric (K) to half the plate area new capacitance = C
Cp = 22

The plate is split in to two halves in parallel:

One half with air: A/2, dielectric constant = 1

One half with dielectric K : A /2, dielectric constant = K

. _ Ey(4/2) _ 1 . A _ Oy

( 'a1r | i 3 -
Keo(A/2) K oA KC,
C’dielectric - Od = 5 " (:1 = T3 .

Total Capacitance (Parallel Combination)

C KC Ci(l+ K
C= Caz'r + Cdz'electric - =2 + 0 = 0( )

2 2 2
G (K+1
.-CO_ 2

Question7

Seven capacitors each of capacitance 2y F are to be connected in a
configuration to obtain an effective capacitance (%) uF. The

combination is
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Options:

A.
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11 4+O

4 11
TTT

i
——

il | FHH O

R s

Answer: A
Solution:

As required, equivalent capacitance should be,

For combination of the five capacitors in parallel and two in series,

1 —i+ i+i_c+1oo
Cq  5C C C| 50?2
5C
Coo =7
_5><2
11
10
H/.LFS
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The required combination is 5 capacitors in parallel and 2 in series

Question8

Two identical metal plates are given charges g; and g2 (g2 < ¢1)
respectively. If they are now brought close together to form a
parallel plate capacitor with capacitance ' C ', the potential
difference ' V' ' between the plates is

MHT CET 2025 25th April Evening Shift
Options:

A q1—q2
: c

q1+9q2
B. 4te

q1—q2
C. 2C

q1+q2
D. SCTol

Answer: C

Solution:

The effective charge on the capacitor is:

_ 91—q2
Q="5"

From formula for capacitance,

_ 49 417D
- Cc 20
. q1 — g2
V= T
Question9

Five capacitors, each of capacity ' C ' are connected as shown in the
figure. The resultant capacity between A and B is 14y F. The
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capacity of each capacitor is

C
{ —
TS
e
Ao—+ —oB
—td g

MHT CET 2025 25th April Morning Shift
Options:

A 2uF

B.3.5uF

C.4uF

D.2.8u F

Answer: C

Solution:

N — —8

C,,C5&Cj are in parallel, whereas C4 and Cj are in series.
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" Ceql =Ci+Cy+C3=3C

. _ 1 1 _ C
- Cp =gt =%

———

Ceql =3C

——

(—uql B

s

C

eq 18 in parallel with C¢q o

Ceq = Ceql + Ceq2
7

Ceq - EC

Now we know,

Ceq =14p F

7
S=C=14uF
2 M

~C=4uF

Questionl10

Two capacitors of 100 F and 50u F are connected in parallel. If the
potential difference across 100u F is 20 V and across 50u F is 40V,

then the common potential of the parallel combination will be (same
polarities of the capacitor connected together)

MHT CET 2025 23rd April Evening Shift

Options:
A.20V
B.60V

3
C 5
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80
D. v
Answer: D

Solution:

Step 1: Find the total charge before connecting.

Total charge before connecting = charge on C; + charge on Ca: Qo = C1V1 + C2Va
Step 2: After connecting, both capacitors reach a common voltage V.

Total charge = (C1 + C2)V

Step 3: Set the total charges equal (since charge is conserved):

(Cl + CQ)V = C’1V1 + CQVQSO,V = —Clgiigzvz

Step 4: Plug in the values.
C;=100x10%F, 1, =20VCy, =50x105F, V, =40V

V= 100x 108 x20+50x 105 x40
o 100x10764-50x 106

Step 5: Calculate:
100 x 1079 x 20 =2 x 107350 x 10~% x 40 = 2 x 103 Total numerator = 4 x 1073

100 x 1079 +50%x10 =150 x 105 =1.5x 104

V= Axi0 :%:8_??
1.5x1074
Question1l

A 4u F capacitor is charged to 10 V . The battery is then
disconnected and a pure 10 mH coil is connected across the
capacitor so that LC oscillations are set up. The maximum current
in the coil is

MHT CET 2025 23rd April Evening Shift

Options:

A.02A
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B.0.1 A
C.04A
D.0.25 A

Answer: A

Solution:

We have an LC oscillation setup:
e Capacitance C = 4uF =4 x 107 9F
e Initial capacitor voltage V =10V

o Inductance L = 10 mH = 10 x 10 °H = 0.01 H
Step 1: Initial energy stored in the capacitor

Ec=4CV?
Ec=%-4x107%-(10%)
Ec=2x10%-100=2x10"%J

Step 2: Maximum energy in the inductor

At peak current, all energy resides in the inductor:

By = 4IT,

Equating:

7 LI, =Eo

1.001-712 =2x10"*

0.00512 =2x10"*

2 _2x107* _ 2x107*
Imax — 0.005 T 5x10% 0.04
ImaX - 0.2 A

Final Answer:

I... =02A

Correct Option: A (0.2 A)
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Question12

A parallel plate air capacitor has capacity ' C'' and distance of

separation between plates is ' d '. If a conducting sheet of thickness

2—3d is inserted in between the plates, the capacitance becomes C';.

The ratio of % is

MHT CET 2025 23rd April Morning Shift
Options:

A.2:1

B.4:1

C.3:1

D.5:1

Answer: C

Solution:

Before inserting conductor,

_ £ A
C= d

d

After inserting conductor of thickness 27,

2d d
d=d-===2
3 3

Cl . €0A _ 3€0A
d d

o _ & _ 3
c - ﬂ;ﬁ -1
Question13
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Initially » identical capacitors are joined in parallel and are charged
to potential V. Now they are separated and joined in series. Then

MHT CET 2025 22nd April Evening Shift

Options:

A. potential difference and total energy of the combination remain the same.
B. potential difference remains the same and energy increases n times.

C. potential difference becomes nV and energy remains the same.

D. potential difference is nV and energy increases n times.

Answer: C

Solution:

Energy will remain the same due to conservation of energy

In case 1, each capacitor is charged to p.d. V So, when they are connected in series, the p.d. will be nV

Question14

A series combination of 10 capacitors, each of value ' C; ' is charged
by a source of potential difference ' 4 V '. When another parallel
combination of 8 capacitors, each of value ' C, ' is charged by a
source of potential difference ' V', it has the same total energy
stored in it as in the first combination. The value of ' C, ' is

MHT CET 2025 22nd April Morning Shift
Options:

Cy
AL
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C. &¢;
C

D. 4—5

Answer: A

Solution:
Case 1: Series combination of 10 capacitors, each C.

e Equivalent capacitance of capacitors in series:

1 _ 1 1 _ 10
o ot T (10 terms) = &
C
Ceql — 16 .

» Energy stored when connected across 4 V:
_ 1 2_ 1 G 2_ 1 G _ 8 —
Case 2: Parallel combination of 8 capacitors, each of capacitance Cs.
e Equivalent capacitance of capacitors in parallel:
Ceqp = 8C5.
e Energy stored when connected across V:

Us=3Ceqp V2= 1 (8C2) V2 =4C,V2.

Condition: Energy equal
Ui =0Us
0.8C, = 4C,V?2

_ 08~ _02p _ C
Cy= 477201 = 3 C1 = w5

Check the problem statement

The second system ("parallel combination... charged by a source of potential difference V") uses the same
total energy as the first.

So the relation indeed gives:

Now, look at the given options:
« A S

e B. %Cl
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e C. %401

Cy
L4 Dm

This suggests in the problem, V' may actually equal 1V (i.e., the wording "charged by source potential
difference 'V'" intends V' = 1 volt).

ItV =1

C
Cy =S

Final Answer:

%1
5

So the correct option is A.

Question15

The graph shows the variation of voltage (v) across the plates of two
parallel plate capacitos A and B versus increase of charge () stored
in them. Then

MHT CET 2025 22nd April Morning Shift

Options:
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A. capacity of both capacitors is same.

B. capacity of A is higher than B.
C. capacity of B is higher than A.
D. capacity of both is zero.

Answer: B

Solution:

In the graph, VA and Vp are the voltages across parallel plate capacitors A and B corresponding to charge Q

on each of the capacitors.

Va=Q/Caand Vg = Q/Cg

Q

VB _ T _ Cyu

Oy = = Ty
Ca

Since, Vg > VA,“;—f = g—g >1

C4 > CBp, i.e. capacitor A has the higher capacitance.

Questionl6

Three capacitors each of capacitance ' C ' and breakdown voltage '
V ' are connected in series. The capacitance and breakdown voltage

of the series combination will be respectively

MHT CET 2025 22nd April Morning Shift

Options:
A.3C,3V

C
B. <

-
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Solution:

Step 1: Equivalent capacitance (for series)

For capacitors in series:

1 _ 1, 1,1 _ 3
C, —ocTTctT=7T
So,

c
Ceq:?.

Step 2: Breakdown voltage

Each capacitor can withstand a maximum voltage of V before breakdown.

When three are in series, the total applied voltage is divided (equally, since they have the same capacitance).

total

. |2
Thus, each capacitor gets —5—

For safe operation, none should exceed V.

So the maximum total breakdown voltage is:

Veq =3V
Final Answer:
Ceq - %, ‘/veq - 3V

Correct option: D

Questionl7

If the charge on the capacitor is increased by 3C, the energy stored
in it increases by 21%. The original charge on the capacitor is

MHT CET 2025 21st April Evening Shift

Options:
A.6C
B.3C

C.30C
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D.90 C

Answer: C

Solution:

Step 1. Recall capacitor energy formula

The energy in a capacitor in terms of charge ) and capacitance C is:

_ @
U=%.

Step 2. Let original charge = @)

Original energy:
_ @
U= 3=

New charge = @ + 3.

New energy:
_ (Q+3)°
U= 55—.

Step 3. Relating energies
We are told:

U' = U(1+0.21) = 1.21U.

So:

(Q+3)* Q’
e =1.21 >
1.

Cancelﬁ.

(Q +3)2 = 1.21Q2.

Step 4. Expand
Q*+6Q+9=1.21Q%

6Q +9 =1.21Q2 — Q2 = 0.21Q>.
0.21Q% — 6Q — 9 = 0.

Step 5. Solve quadratic

Multiply through by 100 to eliminate decimals:

21Q?% — 600Q — 900 = 0.
Divide by 3:
7Q?% — 200Q — 300 = 0.

Quadratic:
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Q= 2001/2002+4-7-300
= 14 .

__ 2004+/40000+-8400 __ 2004448400
14 - 14 .

v 48400 = 220.
So:

= 200220
=~ 14 -

Case 1: Q = 2004220 _ 420 _ 3q

14 14
Case2: Q = 200220 = =2 — _ 10 (0t possible).
Final Answer:

So the correct option is C (30 C).

Questionl8

A parallel plate capacitor having plate area' A ' and separation ' d'
is charged to a potential difference ' V '. The charging battery is
disconnected and the plates are pulled apart to four times the initial
separation. The work required to increase the distance between the
plates is ( ¢ = permittivity of free space)

MHT CET 2025 21st April Evening Shift

Options:

60AV2
Ao 3d

60AV2
B. 4d

2€0AV2
c. 2V

3€0AV2
Do 2d

Answer: D
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Solution:

Step 1: Work Done Formula

The work done to separate the plates is the change in energy of the capacitor:
W = Uﬁnal - Uinitial

Step 2: Initial Energy

When the plates are at the original distance, the energy stored is:
Uisitial = %C’V(fHere, C is the initial capacitance, and V) is the voltage across the plates.

Step 3: What Happens When the Plates Are Separated

After disconnecting the battery, the charge (Q on the plates stays the same, but the distance is increased to 4d.

gl _

g
d T 1

The new capacitance is:C’ =

The voltage changes because @ is the same: V' = % = Ci/4 =4V

Step 4: Final Energy

The new stored energy is:Ugpa = %C"V’2 = 1(£)(@Vp)? = 1 x £ x 16V =20V}
Step 5: Calculate the Work Done

Plugging values into the work formula:W = Ugpa — Uinitiar = 2C’V02 — %C’V(f = %C’VO2

Step 6: Substitute Capacitance

3€0A‘/02
2d

The capacitance formula is C' = %. SoW = 3. %V(f =

Question19

A parallel plate capacitor has plate area 50 cm” and plate separation
3 mm . The space between the plates is filled with a dielectric
medium of thickness 1 mm and dielectric constant 4 . The
capacitance becomes ( €y = permittivity of free space)

MHT CET 2025 21st April Evening Shift

Options:

1850
A
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B 2050

9
C. L
D. L
Answer: B
Solution:

Step 1: Recall concept

If a parallel-plate capacitor has partial dielectric filling in the direction of separation (i.e. layered dielectrics

along thickness), then it is equivalent to capacitors in series.
o Plate area: A = 50cm? = 50 x 10 *m? =5 x 103 m?.
e Separation: d = 3mm = 3 x 10 > m.
e Thickness of dielectric: t4 = 1 x 10> m. Relative permittivity: e, = 4.
¢ Remaining thickness (air): t, =d —t4 = (3 — 1)mm = 2 x 103 m.
So effectively we have:
1. A capacitor with dielectric slab: t3 =1 X 1073 m, € = ¢gq - 4.
2. Another capacitor with air gap: t, =2 x 10°m, € = &.
Both share same area A and are in series.
Step 2: Capacitance of each section

e Dielectric part:

C _ 808TA _ 480'5><1073 _ 20¢q
=74 = Tixwo? T T

SO, Cl = 2080.
e Air part:

_ gA _ egbx10* 5 9
Cz & Tox10® 5 €0 .550.

Step 3: Equivalent capacitance (series combination)

1 1
C, — Ot o

Substitute numbers:

1 1 1

Coo ~ 20e0 T 25e0

_ 1 1 _ 1 2
T 20e0 + (5/2)eg — 20e0 + 5eo
_ _1 8§ _ _9

 20e0 + 200~ 20eo °
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— 20
(jeq = —§‘€0.

Final Answer:

20¢e0
9

That corresponds to Option B.

Question2(

The equivalent capacitance between plates ' A' and ' B' ( A -area of
each plate, d-separation between plates) ( o - permittivity of free

space) is

=73
K1=
3:
= A2 >1< A/2
B

MHT CET 2025 21st April Morning Shift

Options:

1\80
A. A

2 }XEQ
B. =

4 }\60
C. 25

8 AEO

D. 25

Answer: C
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Solution:

The equivalent circuit is given below

Cg CE
A C, B
|
I

C, and Cj3 are connected in series, and this combination is then connected in parallel with Cj.

Ki(4)eo  24e,

C, = 7 = 7 =2C
Ko (4

Cy — 2(d2)€0 _ 31250 _ 30
(2)
K. (4

Cy = 3(d2)50 _ Gx‘cllso _ 60
(2)

. Cng _3C><60_
Cs = Cs+ Cs - 3C+6C =2C
4A€0

Ceq:CI+Cs:2C+2C:4C: d

Question21

The voltage between the plates of a parallel plate capacitor of
capacity 1u F is changing at the rate of 4 V /s. the displacement
current in the capacitor is

MHT CET 2025 21st April Morning Shift
Options:
A dp A
B.3u A

C.1u A
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D.6u A

Answer: A

Solution:

Given:

o Capacitance, C =1 puF=1x10%F

av
e Rate of change of voltage, e 4V/s

Displacement current (I;) in a capacitor is given by:

I, =C=_
«=Cg

Substitute the given values:

I;=1x10°F x4V/s

I;=4x10%A
I;=4puA
Answer:

Option A: 4 pA

Question22

A parallel plate air capacitor has capacitance Cp. It is equally filled
with parallel layers of materials of dielectric constants K; and K.
Now its capacity becomes Cx. The ratio Cp to C'k is

MHT CET 2025 20th April Evening Shift

Options:

A.K; + Ky

Ki+K,
B. KK,

Ki+K,
C. 2K 1Ko
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2K K5
D. Ki+K,

Answer: C

Solution:

When dielectrics are placed in series, the equivalent dielectric constant is:

1 1

1
K, 2K, T3 K,
1 [(Ki+K;
K., \2KK,
Koq = ( 2K, K, )
K1 + Ko
So, new capacitance:

CK:Keq'CP:< 2K1 K> )CP

K1+ K>
Cp Ki+K,
Cx  2K,K,

Question23

A parallel plate capacitor with plate area A and plate separation d is

charged by constant current /. A plane surface of area %, parallel to

the plates is drawn simultaneously between the plates. The
displacement current through this area is

MHT CET 2025 20th April Evening Shift
Options:
Al

B.

DO [~

C.

NI

D.

oo|—

Answer: B
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Solution:

Displacement current between the plates is equal to the conduction (charging) current I for the full area. The
electric field and flux are uniform between the plates, so the displacement current through any surface is
proportional to the area of that surface .

Displacement current I; = AAQ xI=1I

Ip =

|~

Question24

Two parallel plate air ¢ apacitors of same capacity ' C ' are
connected in parallel to a battery of eem.f. ' £/ '. Then one of the
capacitors is completely filled with dielectric mnaterial of constant '
K '. The change in the effective capacity of the parallel combination
is

MHT CET 2025 19th April Evening Shift
Options:

C
A 255

KC
Bo K_l

C.KC+1
D.C(K — 1)
Answer: D

Solution:

Let the capacitance of each air capacitor be C.
Step 1: Initial effective capacitance (before inserting dielectric)
Since both capacitors are identical and connected in parallel:

Cinitia = C+C =2C

Step 2: Insert dielectric of constant K in one capacitor
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The capacitance of the capacitor with dielectric becomes:
C'=KC

So the effective capacitance of the parallel combination is:
Cina =C+KC=(1+K)C

Step 3: Change in effective capacitance

Change in effective capacitance is:

AC = Cpnar — Chnitial

Substitute the values:
AC=(14+K)C-2C=(K-1)C

Step 4: Match with the options

So, the correct answer is

C(K 1)

Option D is correct.

Question25

The plates of a parallel plate capacitor are separated by a distance
'd' with air as the medium between them. A dielectric slab of
dielectric constant 3 is introduced between the plates so as to
increase the capacity by 50%. The thickness of the dielectric slab is

MHT CET 2025 19th April Morning Shift
Options:
A S

B.

Wl

C.

Si{[=¥

5d
b
Answer: A

Solution:
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Step 1: Calculate the initial capacitance of the parallel plate capacitor.
When the medium between the plates is air (or vacuum), the capacitance (C)) is given by:
Co=24
where:
e ¢ is the permittivity of free space.
e A is the area of each plate.
e d is the separation between the plates.
Step 2: Calculate the capacitance after introducing the dielectric slab.

When a dielectric slab of thickness ¢ and dielectric constant K is introduced between the plates of a parallel
plate capacitor, the new capacitance (C'y) is given by the formula:

— €A
Cr= d—t+4

In this problem, the dielectric constant K = 3. So, substituting this value:

_ EoA
Cr= d—t+t

To simplify the denominator:

A
Cr=-—9A
e
A
C — 602
f diTt

Step 3: Use the given condition about the increase in capacity.

The problem states that the capacity increases by 50%. This means the final capacitance C'y is 150% of the
initial capacitance Cy.

C¢ = Cy+50% of Cy

Cy=Cy+0.5C

Cs =150

Step 4: Equate the expressions for C; and solve for the thickness t.

Now, substitute the expressions for C'y and C) into the equation from Step 3:

g =15 (24

3

We can cancel out €9 A from both sides of the equation:

s}
d

¥
Now, cross-multiply to solve for ¢:

d=15(d— %)
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d=15d— 1.5 x %
d=15d—3 x &

d=15d—1

Rearrange the equation to isolate ¢:
t=15d—-d

t =0.5d

t=

e,

Thus, the thickness of the dielectric slab is %.

d
The final answer is >t

Question26

The graph shows the variation of voltage ' V ' across the plates of
two capacitors A and B versus increase in charge ' () ' stored in
them. Then

MHT CET 2024 16th May Evening Shift
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Options:

A. capacitance A has high capacity.

B. capacitance B has high capacity.

C. both have same capacity.

D. capacity of A = 2 times capacity of B.

Answer: A

Solution:

The relationship between charge () and voltage V for a capacitor is given by:
Q=CV

This equation is analogous to y = maz, where C is the capacitance, equivalent to the inverse of the slope of
the line on the graph. Therefore, we can express capacitance C' as:

cC=%-= 1

slope of the line

Since the line representing capacitor A has a smaller slope compared to that of capacitor B, the capacitance
of A is greater than that of B.

Question27

Air capacitor has capacitance ' C; '. The space between two plates of
capacitor is filled with two dielectrics as shown in figure. The new

capacitance of the capacitor is ' C, '. The ratio % is (d = distance

between two plates of capacitor, K; and K5 are dielectric constants
of two dielectrics respectively)

N\

A
1]
A
il
®
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Options:

A . K; + Ky

Ki+Ksy
B. K;—K>

2K, K,

C. K1+K2

Ki+Ks
D. %%

Answer: D

Solution:

When an air capacitor has a capacitance of C1, it is represented as:
A
0 = &
where A is the area of the plates, £¢ is the permittivity of free space, and d is the distance between the plates.

When the space between the plates of this capacitor is filled with two different dielectric materials, it affects
the overall capacitance. The two dielectrics are inserted as shown, and this setup functions as capacitors in
series. To find the new capacitance Cy with dielectrics, we calculate as follows:

First, the capacitance with each dielectric in place is calculated:

For the first dielectric with constant K7:

AggK
CKl E0 1
2

For the second dielectric with constant K:

_ AEoKz
Cko =
7

The capacitance of the configuration can then be represented as capacitors in series:

1 1 1

T = Ta T Om

Substitute the expressions for C'x1 and Cka:

111

Cs T AggKy Ay Ky
d72 d/2
4 4

1 2 2
Cy ~ AesoKi + Aco K>

Simplify to:

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



1 _ 4 (11
02 - 280A (Kl + KQ)
o 250A Kle

Cr = d (K1+K2

Therefore, the ratio of the original capacitance C; to the new capacitance C is:

O _ Ki+Ky
Cy, = 2K K,
Question28

Two identical capacitors A and B are connected in series to a battery
of EXMLF,, 'E'. Capacitor B contains a slab of dielectric constant

K. Qa and Qp are the charges stored in A and B . When the
dielectric slab is removed, the corresponding charges are Q', and

Q%. Then

MHT CET 2024 16th May Morning Shift

Options:

A -3
Answer: D
Solution:

When two capacitors, A and B, are connected in series, they will have the same charge initially due to the
series configuration. Consider the capacitors connected to a battery of voltage E.

Initial Configuration with Dielectric in Capacitor B:
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The capacitance of capacitor B with a dielectric is C; = KC, where C is the capacitance of capacitor A, and

K is the dielectric constant.

For capacitors in series,

1 _ 1, 1 _ Knl

Cq — CTTRC = KC-
_ _KC

Ceq = %51

The charge on the capacitors in series is given by:

Q=Cyq -E= £ -E.

Charges on Each Capacitor:

Since Q4 = Qp = @ (initially when the dielectric is present in B),

Qi1=Qp=+% - E.

After Removing the Dielectric from Capacitor B:

Without the dielectric, the capacitance of B becomes C'. The equivalent capacitance is now:

1 1, 1 _ 2
c_—octo=Tc

1 _ C
Coy =%
The charge on the new configuration is:

Q=C, -E=%E

Since the capacitors are still in series, the charges on A and B are equal:

Q=Qs=Q.
Comparing the Charges:
For capacitor A:

Q _ @ _ SE K+1
QA - A - ﬁ.E - 2K °

Qs _ $E _ Ki1
05  XC g ~ 9K -

The correct option in this context would be:

Option D:
Qs _ K+l
Qs 2K

Question29
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A series combination of n; capacitors, each of value C; is charged
by a source of potential difference 6 V . Another parallel
combination of n, capacitors, each of value C, is charged by a
source of potential difference 2 V . Total energy of both the
combinations is same. The value of C5 in terms of C; is

MHT CET 2024 16th May Morning Shift

Options:

3C,

T nineg
9ny
B. &2¢,
3112
C. n—101

D. Y

ninsg
Answer: D

Solution:

When capacitors are connected in series, the equivalent capacitance is given by:

(Ceq )1 = G

ny
The potential difference across this series is:
Vi=6V
For the capacitors connected in parallel, the equivalent capacitance is:
(Ceq )2 = n2Cs
The potential difference across this combination is:
Vo=2V
Given that the total energy for both combinations is the same, we have:
Ui =0,
The energy stored in a capacitor is given by the formula:
U=3CV?

Therefore, equating the energies, we get:
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1(2)®) = 1))
Simplifying the above equation:
%-01-36:%-77,2-02-4
Further simplifying:

18C1 = 2n2C>

Solving for Cj:

02 — 9C1

ning

Question30

In the circuit shown in the following figure, the potential difference

cross 3u F capacitor is

RJ T g

MHT CET 2024 15th May Evening Shift

Options:
A.4V
B.6V
C.10V
D.16V

Answer: C

Solution:
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To find the potential difference across the 3 uF capacitor, we start by determining the equivalent voltage and
equivalent capacitance in the circuit.

First, calculate the equivalent voltage (V.q):
Veq=20—-4=16V

Next, determine the equivalent capacitance (Ceq) for the parallel combination of the 3 uF and 5 uF
capacitors:

Ceq = g% = % uF

Then, calculate the total charge (Q) using the equivalent capacitance and voltage:

Q= Ceq X Voq =L x16 =30uC

Finally, find the voltage across the 3 uF capacitor (V3) using the formula for charge (Q):
Vy=g =3 =10V

The potential difference across the 3 uF capacitor is 10 V.

Question31

Three condensers of capacities ' C; ',' Co ', ' C3 ' are connected in
series with a source of em.f. ' V' '. The potentials across the three
condensers are in the ratio

MHT CET 2024 15th May Morning Shift

Options:
A.l:1:1
B.Ci:Cq:C5
C.C?:05:C;
D. C% : (% : C%),
Answer: D

Solution:
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When capacitors are connected in series, they all carry the same charge. This is because the charge that is
stored on one plate of a capacitor must equal the charge on the adjacent plate of the next capacitor. Therefore,
if you consider the voltage across each individual capacitor, the relation can be described as follows:

For capacitors C'1, C2, and C'3 with potentials Vi, Va, and V3 respectively, we have:
Q= C1Vy =0V, =C5V3
Solving for the voltage, we get:

=&, W=

Q
Cy Gy

Therefore, the potential (voltage) ratios will be inversely proportional to the capacitances:
. . _ 1 .1 .1
Vi:Va: V3= 7RI e I oA

This relationship illustrates that the capacitor with the smallest capacitance will have the largest voltage

across it, and vice versa. Hence, the potentials across the capacitors are in the ratio C% : c% : C%

Question32

When three capacitors of equal capacities are connected in parallel
and one of the same capacity, capacitor is connected in series with
the combination. The resultant capacity is 4.5u F. The capacity of
each capacitor is

MHT CET 2024 11th May Morning Shift
Options:

A 5uF

B.7uF

C.6pF

D.8uF

Answer: C

Solution:
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/'

C
3C xC 3C?
Ceq pu— pu—
3C+C 4C
3C
Ca="
4C .
o 40y _ 4x45 _6uF
3 3
Question33

Two parallel plate air capacitors of same capacity ' C ' are connected
in series to a battery of emf' /' '. Then one of the capacitors is
completely filled with dielectric material of constant ' K '. The
change in the effective capacity of the series combination is

MHT CET 2024 11th May Morning Shift

Options:

~
+
[

T
—_
1 | IS | IS

C
AL

=
L

=
L

2
B. &|

=
F
[y

o
C.§|

=~
+
—

=
L

C
D. &

~
+
[

Answer: C

Solution:

Let's break down the problem step by step.
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Two identical air capacitors, each of capacitance C, are connected in series. The effective capacitance in
series is given by

1 -1 4,1 _ 2
Cseries - C + C - c?
SO

c
Cseries = -

Now, one capacitor is completely filled with a dielectric of constant K. When a capacitor is fully filled with a
dielectric, its capacitance increases by a factor of K, so its new capacitance becomes K C. The other
capacitor remains at C.

For two capacitors in series (one with capacitance K C' and the other with C'), the effective capacitance

becomes:
ol (KO)C _  KC®* _ KC
T KC+C ~— C(K+1) = K+1°

The change in effective capacitance is the difference between the new effective capacitance and the original:

__¢C _ KC _C
AC=C"-5 =37 2

To combine the terms, find a common denominator:

AC — 2KC-C(K+1) _ 2KC-CK-C __ C(K-1)
o 2(K+1) o 2(K+1) T O2(K+1)

Thus, the change in the effective capacitance is

7 (1))

which corresponds to Option C.

Question34

Seven capacitors each of capacitance 2u F are connected in a
configuration to obtain an effective capacitance 1% @ F. The

combination which will achieve this will have

MHT CET 2024 10th May Morning Shift
Options:
A. 5 capacitors in parallel and then 2 capacitors series.

B. 4 capacitors in parallel and then 3 capacitors series.
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C. 3 capacitors in parallel and then 4 capacitors in series.
D. 2 capacitors in parallel and then 5 capacitors in series.

Answer: C

Solution:

To achieve an effective capacitance of % p1F using seven capacitors, each with a capacitance of 2 uF, you
should arrange them with 3 capacitors in parallel and 4 capacitors in series.

Here's how the calculation works:

Parallel Connection: When capacitors are connected in parallel, their capacitances add up. So for 3
capacitors in parallel:

Cparallel =3xC=3x2uF =6uF

Series Connection: When capacitors are connected in series, the reciprocal of the total capacitance is the
sum of the reciprocals of individual capacitances. For 4 capacitors, each of capacitance C, in series, the total
capacitance is:

1 -t , 1, 1,1 __ 4
Cscrics _C+C+C+C_C

Therefore:

2 uF
Coeries = % = % = 0.5 uF

Combining Series and Parallel: For combining the parallel and series connections, where Cl, is the
effective capacitance:

1 1 1 _ 1, 1 _ 1412 _ 13
Ctota] - Cpara]]c] _|_ Cscrics _ 6 _|_ 0.5 6 6
Consequently:

Ctotal = % .U‘F

Therefore, the required configuration is 3 capacitors in parallel followed by 4 capacitors in series to yield an
overall capacitance of % uE.

Question35

Two identical capacitors have the same capacitance ' C''. One of
them is charged to potential V, and other to V,. The negative ends
of capacitors are connected together. When positive ends are also
connected, the decrease in energy of the combined system is
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Options:

A. $C(VI+ VD)

B. $C (Vi -V3)

C. 2C(Vy + Vy)?

D. +C(Vi — V,)?

Answer: D

Solution:

To determine the decrease in energy when two identical capacitors are connected, we start by calculating the
initial energy of the system. Each capacitor has capacitance C, with one charged to a potential V; and the
other to V5.

Initial Energy:

The initial energy U; of the system is the sum of the energies stored in both capacitors:
U, = %C’Vf + %C’sz = %C’(Vl2 + V)

When Capacitors are Joined:

When the capacitors are connected, they share charge to reach a common potential V. The formula for this
common potential is:

V= CVitCVs _ VitVy

2C 2

Final Energy:

The final energy Uy of the system is given by:

2
Up = 120)V? = %20(@) = 1O(Vi + Vy)?

Decrease in Energy:

The decrease in energy is the difference between the initial and final energies:
Decrease in energy = U; — Uy = wC(VE + V2) — $C(Vi + V)2

Through simplification, this can be expressed as:

Decrease in energy = %C(VE — Va)?
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Question36

The potential difference that must be applied across the series and
parallel combination of 4 identical capacitors is such that the energy
stored in them becomes the same. The ratio of potential difference in
series to parallel combination is

MHT CET 2024 9th May Evening Shift
Options:

A.l:2

B.1:4

C.4:1

D.2:1

Answer: C

Solution:

To find the ratio of the potential difference required for equal energy storage in both series and parallel
combinations of four identical capacitors, let's analyze the equivalent capacitance for each configuration.

Series Combination

The equivalent capacitance for capacitors in series is given by:
Ci=%

The potential energy stored in this series configuration is:

Uy = 3C V2

Parallel Combination

The equivalent capacitance for capacitors in parallel is:
Cy =4C
The potential energy stored in the parallel configuration is:

UQ - %CQ V22
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Equating Energy

Since the energy stored in both configurations is equal, we have:
Ui =0,

This implies:

C1VE = Cy V2

Substituting the expressions for C'; and C, we get:

SV =40Vy

To find the ratio of the potential differences, solve for:

V? _ 4Cx16
2B
Simplifying:
V12 16

= 1

So, the ratio of the potential differences is:

i _ 16 _ 4
Vo, — 1 — 1

Thus, the ratio of potential difference in series to parallel combination is 4:1.

Question37

Air capacitor has capacitance of 1y F. Now the space between two
plates of capacitor is filled with two dielectrics as shown in figure.
The capacitance of the capacitor is [ d = distance between two plates
of capacitor, K; and K, are dielectric constants of first dielectric and
second dielectric respectively]

=K -4
777

////////
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Options:

A.3uF

B.6uF

C.8uF

D.12uF

Answer: A

Solution:

To determine the capacitance of the capacitor after inserting dielectrics, we start with the original capacitance
of the air-filled parallel plate capacitor, given by:

C:%zluF

Once the space between the plates is filled with two dielectrics, the scenario changes. The dielectrics divide
the space between the plates into two sections, each with its own capacitance.

For the first dielectric with dielectric constant K; = 4, the capacitance becomes:

Ci=K, -84 =4-1 =24F

Similarly, for the second dielectric with dielectric constant K2 = 2, the capacitance is:

szKz-?j:Z%:luF

Given that both sections are in parallel, the effective capacitance C.g of the capacitor is the sum of the two
individual capacitances:

Cuyt =C1+Cy=2uF 4+ 1uF =3 uF

Question38

The function of dielectric in a capacitor is

MHT CET 2024 9th May Morning Shift
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Options:

A. to reduce the effective potential on plates.
B. to increase the effective potential on plates.
C. to decrease the capacitance.

D. to reduce the plate area of capacitor.

Answer: A

Solution:

The correct answer is Option A.
Here's why:

When a dielectric is inserted between the plates of a capacitor, the dielectric material becomes polarized. This
polarization creates an electric field that opposes the field due to the charges on the plates.

As a result, the effective electric field inside the capacitor is reduced. Since the potential difference (voltage)
across the capacitor is related to the electric field by:

V=FE-d

(where d is the separation between the plates), reducing the electric field F also reduces the effective
potential difference V' between the plates.

With a lower effective potential difference for the same amount of charge, the capacitance, defined by

- Q
c=2,

increases. This explains why the dielectric increases the capacitance rather than decreasing it.

So, Option A, "to reduce the effective potential on plates," correctly describes the role of a dielectric in a
capacitor.

Question39

In the given circuit diagram, in the steady state the current through
the battery and the charge on the capacitor respectively are
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1 Q

20

30

MHT CET 2024 9th May Morning Shift

Options:
A.2Aand 3uC

B. % A and 1—72MC
C. 11 Aand 3uC

D. zero ampere and 3uC

Answer: C

Solution:

4 Q

In the steady state of the given circuit, the current through the capacitor is zero. This implies that there is no

current flowing through the 4 Q resistor.
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To find the effective resistance (R_eq) for the parallel combination of the other resistors (1 Q, 2 Q, and 3 Q),
we use:

1 _ 1 ;1 . 1 _ 6+3+2 _ 11
Tt t3 =

Re 6 6

The total current (I) flowing through the circuit is given by:

Vv 6V x11
I= g =25 —11A

For the charge on the capacitor, we use the formula () = C'V, where C is the capacitance and V is the voltage
across the capacitor:

Qe =05uFx6V=3uC

Question40

A parallel plate capacitor of capacitance ' C'' is connected to a
battery and charged to a potential difference ' V' '. Another
capacitor of capacitance 3 C is similarly charged to a potential
difference 3 V. The charging battery is then disconnected and
capacitors are connected in parallel to each other in such a way that
positive terminal of one is connected to the negative terminal of the
other. The final energy of the configuration is

MHT CET 2024 9th May Morning Shift
Options:

A 3cv?

B.8 CV’

c. ¥ cv?

D.18 CV?

Answer: B

Solution:

When two parallel plate capacitors are connected in parallel, their combined capacitance is the sum of their
individual capacitances. Here’s a simplified breakdown:
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Capacitance in Parallel:

Capacitor 1 has a capacitance C and is charged to a potential difference V.
Capacitor 2 has a capacitance 3C and is charged to a potential difference 3V'.
Combined Capacitance:

Cyq =C+3C=4C

Net Potential Difference:

The capacitors are connected such that the positive terminal of one is connected to the negative terminal of
the other. This results in the net potential difference being the difference between the two:

Vit =3V -V =2V
Final Energy Calculation:
The energy stored in a capacitor is given by the formula:

Energy = %C’eq Vnzet
Substituting the calculated values:

Energy = 4 x 4C x (2V)% = 8CV?

Therefore, the final energy of the configuration is 8CV 2.

Questiond1

A parallel plate air capacitor, with plate separation ' d ' has a
capacitance of 9 pF . The space between the plates is now filled with
two dielectrics, the first having K; = 3 and thickness d; = d/3,

while the 2"¢  has K, = 6 and thickness dy = 2 d/3. The
capacitance of the new capacitor is :

MHT CET 2024 4th May Morning Shift

Options:
A.3.8pF
B. 20.25 pF

C. 40.5 pF
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D. 45 pF

Answer: C

Solution:

For a parallel plate capacitor with a dielectric material, the capacitance is described by the formula:

_ A80k
C= d

where,

C is the capacitance,

A is the area of one of the plates,

€ 1s the permittivity of free space,

k is the dielectric constant of the material,

d is the separation between the plates.

Calculating Individual Capacitances

For each section with a different dielectric:
First Dielectric:
Dielectric constant k1 = 3

Thickness d1 = %

The capacitance C1 is:

_ A€0k1 _ A€0><3 _ AEO _
Cr ==+ = s = 9T =9C

Second Dielectric:
Dielectric constant ky = 6
Thickness dy = 23—d

The capacitance Cj is:

_ A€0k2 _ A60><6 _ AEO _
Cy = dy T~ 2d/3 =975+ =9C

Calculating Total Capacitance

Since these two sections are in series, the total capacitance Cl, is given by:

_ O1xCy _ 9Cx9C __ 81C% __ 9
Croa = Ci+Cs ~— 9C+9C ~— 18C zC

Given that the original capacitor had a capacitance of 9 pF, substitute this into the total capacitance equation:

Cioal =5 x 9x 107 %F
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Thus,

Ctotal = 405 pF

Therefore, the capacitance of the new capacitor is 40.5 pF.

Question42

A parallel plate capacitor has plate area 40 cm” and plate separation
2 mm . The space between the plates is filled with a dielectric
medium of thickness 1 mm and dielectric constant S . The
capacitance of the system is ( €9 = permittivity of vacuum)

MHT CET 2024 4th May Morning Shift
Options:

A.24e¢ F

B. e F

C. 2e F

D. 10g¢ F

Answer: C

Solution:

For a parallel plate capacitor composed of two capacitors in series, the equivalent capacitance can be
calculated using the formula:

A
C

=1 4 1
eq - Cl + C2
The capacitance C of the portion with the dielectric is given by:

Aeok
Oy = Aak

And the capacitance C5 of the portion without the dielectric is:
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A is the plate area,

€o 1s the permittivity of vacuum,

k is the dielectric constant,

t is the thickness of the dielectric,

d is the total separation between the plates.

Substituting the given values:

1 1 + 1
Ceq 40x10~4¢ x5 40x10~4eq
1x10—3 2x10—3-1x10—3

Simplifying, we calculate:

1 1,1
ng - 2060 +460

Therefore, the equivalent capacitance C,, is:

— 10
Ceq = TE()F

Question43

A parallel plate capacitor is charged and then isolated. If the
separation between the plates is increased, which one of the
following statement is NOT correct?

MHT CET 2024 3rd May Evening Shift
Options:

A. Charge remains constant after it is isolated.

B. Potential difference across the plates decreases.
C. Potential difference across the plates increases.

D. Capacitance of capacitor decreases.

Answer: B

Solution:

Option B is NOT correct.
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In a parallel plate capacitor, the charge () remains constant after it is isolated, as stated in Option A. When the
separation d between the plates is increased, the capacitance C of the capacitor is given by the formula:

_ A
C=-

where ¢ is the permittivity of the dielectric material between the plates, and A is the area of the plates. Since
C is inversely proportional to d, increasing the separation decreases the capacitance, as described in Option
D.

The potential difference V across the plates is related to charge and capacitance by

Since the charge () remains constant and the capacitance C' decreases when the separation is increased, the
potential difference V' must increase, which aligns with Option C. Therefore, the statement that the potential
difference decreases (Option B) is incorrect.

Question44

Two circular metal plates each of radius ' 7 ' are kept parallel to
each other distance ' d ' apart. The capacitance of the capacitor

formed is ' C; '. If the radius of each of the plates is increased to V2
times the earlier radius and their distance of separation decreased to
half the initial value, the capacitance now becomes ' C, '. The ratio
of the capacitances C; : Cy is

MHT CET 2024 3rd May Morning Shift
Options:

A.l:1

B.1:2

C.1:4

D.4:1

Answer: C

Solution:

The capacitance of a parallel plate capacitor is given by the formula:
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o= 1

where ¢ is the permittivity of free space, A is the area of the plates, and d is the distance between the plates.
Initial Capacitance C;:

The area of each plate, A4, is:

2

A =mnr

So, the initial capacitance C; is:

2

Cl — 50;1'7’
Changed Capacitance C»:

The radius of each plate is increased to V2 x r, so the new area A, is:
Ay = m(v/2r)% = 2772
The distance between the plates is decreased to %d.

The new capacitance C' is:

_gg2mr? 2wl degmr?
=" =T T

Ratio Cl : CQ:

607l'7‘2

& 1 _ 1
02_ 4597\'7“2 4

d

Therefore, the ratio of the capacitances C'y : Cs is:

OptionC:1:4

Questiond5s

The amount of work done in increasing the voltage across the plates
of a capacitor form SV to 10 Vis ' W'. The work done in increasing
it from 10 V to 15 V will be (nearly)

MHT CET 2024 2nd May Evening Shift

Options:

A. 0.6 W
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B.W

C.1.25W
D. 1.67W
Answer: D

Solution:

To calculate the work done in increasing the voltage across the plates of a capacitor from 5 V to 10 V and
then from 10 V to 15 V, we use the formula for the work done on a capacitor:

W =41iCV?
For a constant capacitance C, the work done, W, is proportional to the square of the voltage, V, so W « V2.

Thus, the ratio of work done in two different voltage intervals is given by:

wy _ ViV
W, VZiV;?
Where:
Vi=5V
Vo=10V
V3 =15V

Using these values, we find:

W 10%°-5*> _ 100-25 _ 75 __ 3

W. — 152—102  225-100 _ 125 5

Solving for W5, we have:

Wy = 3W = L.6TW

Hence, the work done in increasing the voltage from 10 V to 15 V is approximately 1.67 W.

Question46

Charge on a parallel plate capacitor of capacity C is Q, the electric
field intensity between its two plates separated by a distance of ¢ is

MHT CET 2024 2nd May Evening Shift
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Options:

Qt
AL

Q

B. Tt
C
T
Ct

Do Q

Answer: B

Solution:
The electric field intensity (E) between the plates of a parallel plate capacitor is given by the formula:

E=2 ()
Where:
Q is the charge on the capacitor.
A is the area of the plates.
¢ 1s the permittivity of the dielectric material between the plates.
The capacitance (C) of a parallel plate capacitor is expressed as:
o=
Solving for Ae gives:
Ae =Ct ... (1)
Substituting equation (ii) into equation (i):
B g
Q

Thus, the electric field intensity between the plates is -

Question47

A circuit having a self inductance of 1 henry carries a current of 1 A
. To prevent the sparking when the circuit is broken, a capacitor
which can withstand S00 V is connected across the switch. What is
the minimum value of the capacitance of the capacitor?
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Options:
A 2uF
B.4uF
C.6uF
D.8uF

Answer: B

Solution:

The energy stored in an inductor is given by the expression:

E=1LD?

where L is the inductance and I is the current. In this case, the energy is stored in a self-inductance L = 1
henry with a current I = 1 ampere. Substituting these values into the expression:

E:%X1X12:%joule

To prevent sparking, the energy from the inductor is transferred to a capacitor when the circuit is broken. The
energy stored in a capacitor is given by:

E=3CV?

where C' is the capacitance and V is the voltage across the capacitor. The maximum voltage the capacitor can
withstand is V' = 500 volts. Equating the two expressions for energy:

sLI? = 5CV?

Simplifying, we find:

LI*=CV?

Solving for C, the minimum capacitance, we have:

_ LI
C =3

Substitute the given values L = 1 henry, I = 1 ampere, and V' = 500 volts:

1x12? 1
C= 5002 ~ 250000

Converting to microfarads:

C =4 x 1079 farads = 4 uF
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Thus, the minimum value of the capacitance of the capacitor is:

Option B: 4 uF

Question48

A parallel plate capacitor with air medium between the plates has a
capacitance of 10uF. The area of capacitor is divided into two equal
halves and filled with two media (as shown in figure) having
dielectric constant K; = 2 and K, = 4. The capacitance of the
system will be

K,

A

MHT CET 2023 14th May Evening Shift

Options:
A. 10 puF
B. 20 uF
C. 30 uF
D. 40 uF
Answer: C
Solution:

C =28 = 10uF

After dividing the area into two equal halves, the resultant capacitance is calculated as,
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Ceq - Cl ‘f’CQ

2e0 A deg A
. K1<€0 Al n K1<€0 Al . 5 5

2

2
d d d + d
_EoA 2€0A_3€0A_ _
Cog =—g+—7 =—7 =3x10=30uF
Question49

Two condensers one of capacity % and other capacity C are

connected to a battery of voltage V as shown. The work done in
charging fully both the condensers is

c L Cl 1V
2

F

MHT CET 2023 14th May Evening Shift
Options:

A. 1 CV?

B. 3 CV?

C.3 CV?

D.2CV?

Answer: B

Solution:

The two condensers are in parallel. Their equivalent capacitance is C, = C + % = %

The formula for work done is
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W—ECEW
1/3C\.,
W‘E(T)V
3 .
W_ZCV

QuestionS(

Which of the following combination of 7 identical capacitors each of
2uF gives a capacitance of %,LLF ?

MHT CET 2023 14th May Morning Shift

Options:

A. 5 in parallel and 2 in series
B. 4 in parallel and 3 in series
C. 3 in parallel and 4 in series
D. 2 in parallel and 5 in series
Answer: A

Solution:

For n identical capacitors connected in series, the equivalent capacitance is, Cy = %

Similarly, for m identical capacitors connected parallel to each other, the equivalent capacitance is, C, = mC

Assuming the two combinations are connected in series, the net capacitance,

1 1 n 11 10
Cu mC ' C 10" < net 11“)
.. for C' = 2uF,
11x2 1 N

0 m

1 11 )
E n—? ..... (1)

Substituting the values for m and n in equation (i) from each option, the correct answer can be found to be
(A).
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Questions1

In a parallel plate capacitor with air between the plates, the distance
d between the plates is changed and the space is filled with dielectric
constant 8. The capacity of the capacitor is increased 16 times, the
distance between the plates is

MHT CET 2023 13th May Evening Shift
Options:

A.2d

B. 4d

C.d2

D. d/4

Answer: C

Solution:

Capacitance of a parallel plate capacitor is given by, C' = <4

When capacitor is completely filled with dielectric K then, C' = %L,A

£ x8xA

. . !
According to question, & = 18 T

d

16 8d

1 d
d

,_
= d——2

QuestionS2

In the given figure, the equivalent capacitance between points A and
B is
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-

I_f%
15

C
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Options:

A.15C

B.2C

C.3C

D.6C

Answer: A

Solution:

The given circuit can also be redrawn as,

A | C - C

C

IS

)
we

Thus, the parallel capacitors are calculated as C, = C + C + C = 3C

Hence,

A8
3C 3C

The equivalent capacitance between A and B is
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Ceq 3C ' 3C
1 _2
~ Cu  3C
= CengC
= Cgq =15C
Questions3

If the charge on the capacitor is increased by 3 coulombs, the energy
stored in it increases by 44%. The original charge on the capacitor is

MHT CET 2023 12th May Evening Shift

Options:
A. 10C
B.15C
C.20C
D.25C

Answer: B

Solution:

Energy stored in a charged capacitor is

U=9% =UxQ?

As per given condition, when, Qs = (Q + 3),

°. U2 = 44% 0fU1 = %Ul

Q@ _ o 9
2C ~ 100 2C

Q= 1Q,
s Qu=2(Q1+3)
. 6Q1=5Q1 +15
Ql - 15C
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Question54

In the given capacitive network the resultant capacitance between

point A and B is
C,=¥pF C =8 pF
A I ¥ I l | |
Cs=4uF ——
Ci=8pF ——
Co=8pkF

MHT CET 2023 12th May Morning Shift

Options:
A. 8 uF
B. 4 uF
C.2 uF
D. 16 uF

Answer: B

Solution:

In the given circuit, C's and C are in series and Cg

Cs = 2C;
C
Cs =

Cs = 4uF ... (0)

Cs and Cg are in parallel and C5 = Cg = 4 uF

Get More Learning Materials Here : &
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Cp - C5+Cﬁ
CP:&LLF

Equivalent circuit is as shown in figure.

C| Cs

o

=

E—

Now, Cy and Cp are in series and their combination in parallel with Cg

GG,

Gy
_ (8)(8)

Cg = 16 +4

Cg = 8uF

+ Gy

E

Now, C; and Cg are in series,

Iees
¢= C,+Cg
(8)(8)
“=
C =4uF
Question55

The equivalent capacity between terminal A and B is

1
As |‘ H || |

MHT CET 2023 12th May Morning Shift

Be

Options:
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AL
B. 32
C.$
D. &
Answer: D

Solution:

Now, Cg and C are connected in parallel,

Cnet:Cs‘FCZ%"i_C:%

Question56

The potential on the plates of capacitor are +20 V and —20 V. The
charge on the plate is 40C. The capacitance of the capacitor is

MHT CET 2023 12th May Morning Shift
Options:

A.2F
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B.1F
C.4F
D.05F
Answer: B

Solution:

V =20 — (—20) = 40 volt
Q = 40C

Questions7

Two spherical conductors of capacities 3uF and 2uF are charged to
same potential having radii 3 cm and 2 cm respectively. If 'o;' and '
o2' represent surface density of charge on respective conductors
then . is

MHT CET 2023 11th May Evening Shift
Options:

A <

B. ;

C.

SN

3
D. T
Answer: C

Solution:
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We know, C = %

As both the charged spheres are at the same potential, the charge on both spheres is

Qi=C1V
Q:=CyV

The charge densities of both spheres are

- & _ GV
o1 = A, T 4mrd
Similiarly,

_Q GV
o2 = Ay, T dqrd

Taking the ratios,

oy Cor

01 Clr%

oy 2x107°x(0.03)* 3

o1 3x10°%x(0.02)?2 2

01 - 2

o 3
QuestionS8

Three identical capacitors of capacitance 'C' each are connected in
series and this connection is connected in parallel with one more
such identical capacitor. Then the capacitance of whole combination
is

MHT CET 2023 11th May Evening Shift

Options:
A. 3C

B. 2C
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Solution:

The equivalent capacitance of three capacitances connected in series is

1 1

1
c, CcCc'T
1 _3
C, C
C
Ceq—?

Questions9

A parallel plate capacitor is charged by a battery and battery
remains connected. The dielectric slab of constant 'K' is inserted
between the plates and then taken out. Then electric field between
the plates

MHT CET 2023 11th May Evening Shift
Options:

A. remains the same

B. increases

C. decreases

D. becomes zero

Answer: A

Solution:
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Correct Answer: A. remains the same

+ Explanation

& parallel-plate capacitor is connected to a battery, and the battery remains connected.

This means:

7 The voltage V' across the capacitor remains constant.

Electric field between the plates is:

Where:

* " =voltage (constant because battery is connected)

s = plate separation {unchanged)

So electric field remains constant, no matter what dielectric you insert or remaove,

+ What happens when dielectric is inserted?
* (Capacitance increases:

C'=KC
s Charge increases because:

) =CV (V constant)
* Electric field does NOT change, because E = V /d.

+/ What happens when the dielectric is removed?
s (Capacitance returns to original.
¢ Charge returns to original (battery keeps V' fixed).

+  Electric field remains:

Question6(

Two identical capacitors have the same capacitance 'C"'. One of them
is charged to a potential V; and the other to V5. The negative ends of
the capacitors are connected together. When the positive ends are
also connected, the decrease in energy of the combined system is
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Options:

A.3C (V- Vi)
B. 1 C(Vi+V3)
C. $C(V; — Vy)?
D. +C(Vi + V,)?

Answer: C

Solution:

Initial energy of the combined system

Uy = +0ovi+ lovi= %(V% + Vg)

On joining the two condensers in parallel, common potential,

_ VitV,
V= 2

Final energy of the combined system:
2
Us = 30+ 0)(Y52)

Decrease in energy will be:

AU:Ul—UQ

_C 9 9 1 Vi+ Vs 2
—?(V1+V2)—§(C+C)( . )

1 ERTRY:
—4C(Vf Va)

Question61

If a capacitor of capacity 900 uF is charged to 100 V and its total
energy is transferred to a capacitor of capacity 100 pF, then its

potential will be
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Options:
A.30V

B. 200 V
C.300V
D. 400V

Answer: C

Solution:

Let the unknown potential be V

Energy of a capacitor = %CV2

1 1
= 501V12 = ECz(Vu)z

1 1

5 % 900 x 1079 x (100)2 = 5 X 100 x 106 x (V,)?

(Vu)? = 9 x 1002
. Vu=300V

Question62

Two dielectric slabs having dielectric constant 'K' and 'K,' of
thickness % and % are inserted between the plates as shown in
figure. The net capacitance between A and B is |¢ is permittivity of
free space]
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Options:
2 AEO K; K2
A =5 { 3K, +K, }

B, 34Ac [Ki+K,
T d | K K,

3 A | KitKy
c 5%

D 4A€0 Kle
: d 3K1+K,

Answer: D

Solution:

Capacity of 1% Capacitor,

_ K1€0A o 4K180A
Ci1= dja — T d

Capacity of 2"  Capacitor,

C o KZEOA o 4K280A
2= 73d/4a — T 3d

. : 1 _ 1 1
Equivalent capacitance ¢ = & + o
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1 d 1 3d
C;  4K;e0A' C,  4Kye0 A
1 d 3d
6_4K150A+4K250A
1 d [ 1 3
C LAl K T KJ
1 d [Ky+3K,

C  459A| KK, ]

o_ oAl KK, ]

d [3K;+Ko>
Question63

A parallel plate capacitor has plate area 'A' and separation between
plates is 'd'. It is charged to a potential difference of V volt. The
charging battery is then disconnected and plates are pulled apart
three times the initial distance. The work done to increase the
distance between the plates is (¢ = permittivity of free space)

MHT CET 2023 10th May Morning Shift
Options:

A 3EIUAV()2
’ d

EoAVg

B. =53

60AV02
C 3d

60AV02
D. 0=t

Answer: D
Solution:

€0 A
d

Let the initial capacitance be Cy =

Let the charge on the capacitor be Qiniiai = CoVo

Plate separation is increased by 3 times i.e.,d’ = 3 d
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A A C
Chnal = 31 = %(6001 ) =3
Let Qnna  be the final charge on the capacitor and Vi,  be the final potential on the capacitor.

— _ 1
Qﬁnal - Cﬁnal meal - §CO Vﬁnal

As the capacitor is isolated,

Qfinal = Qinitial >
1
Co Vo = gco Vﬁnal

Vﬁnal =3 VO
Work done = Final PE — Initial PE
1 9 1
= Ecﬁnal (Vﬁnal ) - ECO(\/O)2

_1GCy .0 1 2
—2 39V0_2COV0

3 1
=avi(3-3)

—Cy Vi

_ £AV; . A
AV (g A
Question64

Two capacitors C; = 3uF and C, = 2uF are connected in series
across d.c. source of 100 V. The ratio of the potential across C, to C;
is

MHT CET 2023 10th May Morning Shift
Options:

A.2:3

B.3:2

C.6:5

D.5:6

Answer: B
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Solution:

Cy = 3uF and Cy = 2uF

C.. . 0102 . 6
series - m - g,u'
Also, Q = CV
Q= Cseries XV

6
=% x 100 = 120uC

Q will be the same across both the capacitors as they are in series.

Potential across capacitors,

Q 120
:—:—:4
Vi . 3 oV
Q120

Va:Vi=60:40=3:2

Question65

The mean electrical energy density between plates of a charged air
capacitor is (where q = charge on capacitor, A = Area of capacitor

plate)

MHT CET 2023 10th May Morning Shift

Options:

2
: 280A2

q
26() A2

2

q
C. 260 A

€0 A
D. “%

Answer: A

Solution:
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For a parallel plate capacitor, the energy density = + E?¢

ButE = =
€0
2
Energy density = 10—2 X €p
2 &
= o
(#)°
= e oo .(mo=q/A)
RE
2A%. €0
Question66

A parallel combination of two capacitors of capacities '2 C' and 'C'
is connected across 5 V battery. When they are fully charged, the
charges and energies stored in them be 'Q;', 'Q>' and 'E;', 'E>'
respectively. Then &%gz in J/C is (capacity is in Farad, charge in

Coulomb and energy in J)

MHT CET 2023 9th May Evening Shift
Options:

A.

o

B.

[N

C.

po |t

D.

SN

Answer: C

Solution:
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2C

A
<

We know, Q = C.V

Q1 =10Cand Q, =5C
Energy stored, E = %CV2
E1 =40V =2 x20x25=25J

Similarly, B2 = £C2 V? = + x C x 25 =12.5J
E-E, _ 125 5

Q—Q — 5 T 2

Question67

The capacitance of a parallel plate capacitor is 2.5 uF. When it is
half filled with a dielectric as shown in figure, its capacitance
becomes 5 uF. The dielectric constant of the dielectric is

i
o

Ailr

MHT CET 2023 9th May Morning Shift
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Options:
A.75
B.3
C.4
D.5

Answer: B

Solution:

Given C = 24 — 2.5 4F

When half filled with air,
A/2 A
C, =28 — ot (e =1)

When half filled with a dielectric,

C2 — ErEO( A/2) _ &€ A

d 2d

From the figure, it can be seen that C; and C, are in parallel configuration.

Ceq = C1 + CZ
Given, Ceq = 5uF

g A €69 A
= 5puF = 53 + 53

— 25 2.5
5= AR

3.75
1.25

er=3

:EI‘

Question68

The ratio of potential difference that must be applied across parallel
and series combination of two capacitors C; and C5 with their
capacitance in the ratio 1 : 2 so that energy stored in these two cases
becomes same is
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Options:

A.3:2

B.v2:3

C.2:9

D.9:2

Answer: B

Solution:

Given: C1: Co=1:2

Cy =2Cy
Cp=C1+C2=0C1+2C; =3C
GG 26 2,
~C,+C, 3¢ 3!

Cs

Let Vp and Vs be the potentials applied across the parallel and series combinations respectively, then using
E = %CV2 we can write,

L0pVE = 30V

Ve _ G5

VS2 — Cp

Ve _ 30 _ 33

Vs — V 3C; — 73
Question69

The potential energy of charged parallel plate capacitor is v,. If a
slab of dielectric constant K is inserted between the plates, then the
new potential energy will be

MHT CET 2023 9th May Morning Shift
Options:

o
A
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B. () K2

.

2
D. Vo
Answer: A

Solution:

2
We know, vy = g)_c

On inserting the slab of dielectric constant k, the new capacitance C' = KC

. 2
New potential energy vf) = &

vl — Q> _ wy
0~ 2KC — K
Question70

A parallel plate air capacitor has a uniform electric field 'E' in the
space between the plates. Area of each plate is A and the distance
between the plates is 'd'. The energy stored in the capacitor is [¢) =
permittivity of free space)

MHT CET 2022 11th August Evening Shift
Options:

A. 2¢gEAd

B. +eoE2Ad

60E2
C. 2Ad

E2Ad
D. =2

Answer: B

Solution:
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The intensity of the electric field (E) between two plane parallel sheets of equal and opposite charges is given
byE =%

€0

.. 0 = Eg(y where o = surface density of charge = %

A

. Charge on either plate of the capacitor is Q = 0A = ggEA and C = =+

.". The energy stored in the capacitor is

1Q?  (e0BA)? e A’E?xd
2 C 2,% 20 A
1 2

U

Question71

A parallel plate capacitor is charged and then disconnected from the
charging battery. If the plates are now moved further apart by
pulling them by means of insulating handles, then

MHT CET 2022 11th August Evening Shift
Options:

A. the capacitance of the capacitor increases

B. the charge on the capacitor decreases

C. the voltage across the capacitor increases

D. the energy stored in the capacitor decreases

Answer: C
Solution:

: A
For a parallel plate capacitor, C = =

When the charging battery is disconnected and d is increased then
(a) Q remains constant

(b) C x id hence if d is increased, C is decreased.
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(c)C= % orV = % if C is decreased, V will increase

(dE = %%2 if C is decreased, then E will increase

Thus (a), (b) and (d) are wrong. Only (c) is correct.

Question72

The force between the plates of a parallel plate capacitor of
capacitance 'C' and distance of separation of the plates 'd' with a
potential difference 'V' between the plates is

MHT CET 2022 11th August Evening Shift
Options:

2
A.Vd

B.

2 xr2
p. &Y
2d

Answer: C

Solution:

The force of attraction between the plates of a parallel plate capacitor is

F:a2A _ Q? S A (.._0:g>

2¢ A2 2¢g A
Q2 02 V2
= = ‘.' = CV
28() A 260 A ( Q )
2 2
'_.F:Clcv ] _ @A OV
280 A d 260 A
1 CV?
-F==
o 2 d
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Question73

A battery is used to charge a parallel plate capacitor till the potential
difference between the plates becomes equal to the e.m.f. of the
battery. The ratio of the energy stored int he capacitor to the work
done by the battery will be

MHT CET 2021 24th September Evening Shift
Options:
A.2

1
B. 2

C. 1

1
D. 1

Answer: B

Solution:

Energy stored in the capacitor U = %q A%
Work done by the battery W = qV

.U _ 1
..W_z

Question74

Capacitors of capacities C1, C2 and Cs3 are connected in series. If the
combination is connected to a supply of 'V' volt, then potential
difference across capacitor 'C;' is

MHT CET 2021 24th September Evening Shift
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Options:

A C2C3+C1C34+C1Co
. C1CV

B 0203+0103+0102
) C1C2C3V

C CyC5V
* CyC3+C1C3+C1Cy

C1CoC3V
* CeC3+C1C3+C1C2

Answer: C

Solution:

In series combination, the equivalent capacitance C is given by

11
cC Cy Cs
1 G035+ CiCs5+ CiCo
Cc C1CyC3
o C1C5C5

B C2Cs + C1Cs + C1C,

Charge Q stored by the combinations is given by

_ _ C10203V
Q =CV = C2C3+C1C3+C1C2

Charge on each capacitor is same. Hence potential difference across C; is Vi = C%

V, = CoC3V
1 = C3C3+C1C3+CiCs

Question75

The plates of a parallel plate capacitor of capacity 'C,' are moved
closer together until they ant half their original separation. The new
capacitance 'C,' is

MHT CET 2021 24th September Morning Shift
Options:

A.Cr=4%
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B.Cy, =C;
C.Cy =2C
D. Cy = 3C;
Answer: C

Solution:

Correct Answer: C; = 2C,

+” Explanation

For a parallel-plate capacitor:

O — 5||.4.
) il
Where
s A =plate area
s ¢ = separation betwesn plates
' Given:
Plate separation is made half of its original value.
Initially:
. epA
Ch = —
! d
After halving distance:
: gpd
Cy = —
? T d)2

Question76

Two identical capacitors have the same capacitance 'C'. One of them
is charged to potential 'V' and the other to V,. The negative ends of
the capacitors are connected together. When positive ends are also
connected, the decrease in energy of the combined system is
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Options:

A lew —w)?

B. 1 C (v? + v3)

C.3C (VZ -V

D. 2C(Vi + Vo)

Answer: A

Solution:

Q1 =CV,Q,=CV5,Q =Q1 +Q,=2CV
SOV 4+ CVy =2CV
Vi+V,

V= 5

Decrease in energy = 501/12 + 50V22 -3 (20)( 1 ;— 2 >

Vi+Vy\?
2

=_C V12+V22—2(

= —C V12+V22— (Vi + Va) ]

— 0oV 1 ovE - (Vi + W) 2]

CcC(Vy — Vy)?

Question77

If the potential difference across a capacitor is increased from 5 V to
15V, then the ratio of final energy to initial energy stored in the
capacitor is

MHT CET 2021 23rd September Evening Shift
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Options:
A.1:3
B.27:1
C.3:1
D.9:1

Answer: D

Solution:
Initial energy Wy = %CV%

Final energy Wo = %CV%

= (B) = ®)=0r=9

Question78

The charge on each capacitor when a voltage source os 15 V is
connected in the circuit as shown, is

5 uF S uF

MHT CET 2021 23rd September Evening Shift
Options:

A. 75 uC
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B. 150 uC
C. 30 uC
D. 60 uC

Answer: A

Solution:

15V

The circuit can be drawn as shown

Each capacitor has capacitance of 5uF.

The capacitors are in parallel. Hence equivalent capacitanceC = 20uF
The charge stored by the combination

Q=CV =20 x 15 =300uC

.". The charge on each capacitor is

30 — 75uC

Question79
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Two parallel plates with dielectric placed between the plates are as
shown in figure. The resultant capacity of capacitor will be [A = area
of plate. t1,> and t3 are thickness of dielectric slabs, ki, ks and k3
are dielectric constants.

i 5 {3

MHT CET 2021 23th September Morning Shift

Options:

N
* t1+to+tg
k1+ko+ksg

1480(k1k2k3)

B. titots

C.Aso[’;—;+’§—j+’j—j]

D AE()

t]_ t2 t3
[k—ﬁzﬂ—g]
Answer: C

Solution:
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Correct Answer: C (the expression with ﬂf‘n. [i‘—]’ + ks + ':“—:]]I

ta

&’ Explanation

In this setup, three dielectric slabs of dielectric constants
k1, ko, Ry

and thicknesses

are placed between parallel plates side by side, fully filling the area between plates.

& Key idea:

When dielectric slabs are placed side-by-side, each forms 2 separate capacitor in parallel.
So the effective capacitance is:

Coqg = C1 + Cy + Cy
Each capacitor has capacitance:

E[;.;..'f.ﬁl
L

O, =

Therefore:

epkr A . ggka A N epksA
3] Lo £y

Factor out As:

This matches Option C.

Question80

In parallel plate capacitor, electric field between the plates is 'E'. If
the charge on the plates is 'Q)' then the force on each plate is
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Options:

A.QE

QE’
B. %

C. QE?
D. &

Answer: D

Solution:

- E
The field produced by charge on each plate is 5.

Hence force on each plate is given by

F = Qx (Field produced by the other plate)

_ QE
- 2

Question81

If the charge on the capacitor is increased by 2 C the energy stored
in it increased by 21%. Total original charge on the capacitor is

MHT CET 2021 22th September Morning Shift

Options:
A.10C

B.5C
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C.20C

D.1I5C

Answer: C

Solution:

Let's start by recalling the formula for the energy stored in a capacitor. The energy U stored in a capacitor
with capacitance C' and charge @) is given by:

_
U= 35

Since we do not know the capacitance C, we will manipulate the formula using given information. If the
charge on the capacitor is increased by 2 C, the new charge @' becomes @ + 2. Thus, the new energy U’

becomes:
_ (Q+2)
U, - 2C

We are given that this new energy is 21% greater than the original energy. Therefore, we can write:
U' =1.21U
Substituting the expressions for U and U’, we get:

(Q+2)? —1.21- Q*

2C 2C

Since C'is a common factor in the numerator and denominator, it cancels out. Hence, we can simplify to:
(Q+2)* =1.21Q*

Expanding and rearranging the equation, we obtain:

Q% +4Q + 4 =1.21Q?

0.21Q% —4Q —4=0

Solving this quadratic equation using the quadratic formula, where a = 0.21, b = —4, and ¢ = —4, we get:

Q _ —bEVb2—4ac
- 2a

Substitute the values of a, b, and c:

0= 44+/(—4)2—4:0.21-(—4)

2-0.21

Q _ 4£V16+3.36

0.42
0= 4+/19.36
= T 042
o= 4+4.4

= 7042
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Therefore, we have two possible solutions for Q:

_ 4444 _
Q_ (;i._42 =20

Q= 4& ;;4 = —0.95 (not practical)

Since a negative charge is not practical in this context, the original charge on the capacitor is:

Option C: 20 C

Question82

When the battery across the plates of a charged condenser is
disconnected and a dielectric slab is introduced between its plates
then the energy stored

MHT CET 2021 22th September Morning Shift

Options:

A. becomes infinity
B. does not change
C. increases

D. decreases

Answer: D

Solution:

To understand what happens to the energy stored in a charged capacitor when a dielectric slab is introduced
between its plates (after disconnecting the battery), let's break down the concepts involved.

A capacitor stores energy in the electric field between its plates. The energy stored in a capacitor is given by
the formula:

e U is the energy stored.
¢ Q is the charge on the capacitor.
e C is the capacitance of the capacitor.
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The capacitance of a capacitor is given by:

_ &4
C= d

where:
e ¢ is the permittivity of free space.
e A is the area of the plates.
¢ d is the distance between the plates.

When a dielectric slab with dielectric constant k is introduced between the plates, the new capacitance C'
becomes:

C'=kC

Since the battery is disconnected, the charge Q on the capacitor remains constant. Let's understand the impact
of the increased capacitance (due to the dielectric slab) on the stored energy.

The new energy stored U' can be expressed as:
1 1@°
U=5%

Substituting C' = kC, we get:

2

Q

U=

o=
3

K

This equation shows that:

v =L
We know that k > 1, therefore:
U <U

This indicates that the energy stored in the capacitor decreases when a dielectric slab is introduced between
its plates (after disconnecting the battery).

So, the correct answer is:

Option D: decreases

Question83

In the given figure potential at point 'A' is 900 volt and point 'B' is
earthed. What will be the potential at point 'P' ?
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Options:
A. 900V
B. 100V
C.300V
D. 600 V

Answer: C

Solution:

Capacitors Cy and Cj are in parallel. Hence their equivalent capacitance

C4 and C; are in series.

12x6 _ 72

= 56 — 18 — 4F

Their equivalent capacitance C
Charge stored by the combination
q=CV =4 x900

= 3600uC

In the series combination, change in same on each capacitor.

.. Charge on C; = 3600uC

P, D, across Cis V] = Cil = 366& =600V
S Va—Vp =600 ..900— Vp =600
.. Vp =300V

1
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Question84

Two identical parallel plate air capacitors are connected in series to
a battery of emf 'V'. If one of the capacitor is inserted in liquid of
dielectric constant 'K' then, potential difference of the other
capacitor will become

MHT CET 2021 21th September Evening Shift

Options:

K-1
A. KV

K+1
B. KV

C. (%1

KV
D. 37

Answer: C

Solution:

Let the capacitance of capacitors are C initially.
So, afterward C; = kC and Cy = C

p.d. across capacitor Cj is

V2 = c?ia - c]*cfigc = %
Question85

A condenser of capacity 'C,' is charged to potential 'V;' and then
disconnected. Uncharged capacitor of capacity 'C,' is connected in
parallel with 'C;'. The resultant potential 'V,' is
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Options:

ViCs
A ¢

Cs
B. C1+C2

OIVI
c. &

(oY%
D. C1+Cs

Answer: D

Solution:

The charge stored by the charged condenser is
Q - C1 Vl
When the uncharged condenser is connected in parallel, the effective capacitance becomes (C; + Cs)

Hence the potential Vo = 01202 = Ccl'j:gz

Question86

The resultant capacity between points A and B in the given circuit is

Ao
— —C
20
— —
1
I i S —
3o
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Options:

A.C
C
B. ¥
C.3C
D. 2C
Answer: C
Solution:
AC
Cs——2C
2C C,
—— C,—_—2C
I R S I ¥
T L oL
B o- ¢

C; and O, are in parallel

Their equivalent capacitance C; = 2C

C- and Cj are in series

Their equivlanet capacitance is Cg = C

Cg and Cy4 are in parallel

Their equivalent capacitance is Cg = 2C

Cg and Cj are in series. Their equivalent capacitance C1g = C
C1 and Cg are in parallel. Their equivalent capacitance is 3C.

Hence equivalent capacitance between A and B is 3C.

Question87

An air filled parallel plate capacitor has a capacity 2 pF. The
sepeartion of the plates is doubled and the interspace between the
plates is filled with dielectric material, then the capacity is increased
to 6 pF. The dielectric constant of the material is
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Options:
A.3

B.6

C.2

D. 4
Answer: B

Solution:

. KA50
d
C, ky dy

C

C_1 k1 d2
k1
12

| o

=6

=
[\

Question88

In the arrangement of the capacitors as shown in figure, each
capacitor is of 6 uF, then equivalent capacity between points A and B
is

::C]
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Options:

A.12 pF

B. 6 uF

C.4 uF

D. 10 pF

Answer: D

Solution:

=y
e

||

— 5 ==,

3

Ci1=Cy=C3=C4=06puF

Cz and Cj3 are in parallel.

Hence their equivalent capacitance, C5 =2 x 6 = 12 uF
Cs and C; in series.

Hence their equivalent capacitance Cg is given by

1 1,1 _ 3 _
76_12+6_12_

N,

.. Ce=4 uF
Cg and Cy4 are in parallel.

Hence their equivalent capacitance is C =4 + 6 = 10 uF

Question89
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A parallel plate air capacitor is charged upto 100 V. A plate 2 mm
thick is inserted between the plates. Then to maintain the same
potential difference, the distance between the plates is increased by
1.6 mm. The dielectric constant of the thick plate is

MHT CET 2021 20th September Evening Shift
Options:

A. 4

B.5

C.2

D.3

Answer: B

Solution:

If d is the initial distance between the plates then capacitance is given by C = Lf"

When a plate of thickness t =2 mm is inserted between the plates the capacitance,

_ _kAeq
Ci = (d—t+L)

If distance between the plates is increased by x = 1.6 mm

Capacitance becomes, Cy = % ButC; =C
3

¢ ot
x=t
2—-16=—
2
0.4 = T k=5
Question90
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A parallel plate capacitor filled with oil of a dielectric constant 3
between the plates has capacitance 'C'. If the oil is removed, then the
capacitance of the capacitor will be

MHT CET 2021 20th September Morning Shift
Options:

<
A.\/§

B. 3C
C./3C

C
D. ¢

Answer: D

Solution:

Correct Answer: D. %

+ Explanation

& parallel-plate capacitor completely filled with a dielectric of dielectric constant K = 3 has capacitance:
C =Ky

Where (' is the capacitance without dielectric.

Given:
C = 3C,

We are asked to find the capacitance after the oil (dielectric) is removed, which means the capacdtor returns

to its onginal value:

Hence:

" New capacitance = %
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Question91

Two capacitors of capacities 2u F and 4u F are connected in
parallel. A third capacitor of 61 F' capacity is connected in series
with this combination. A battery of 12 V is connected across this
combination. The charge on 2u F capacitor is

MHT CET 2020 19th October Evening Shift
Options:
A.12uC
B. 11uC
C. 14uC
D. 16uC

Answer: A

Solution:

The circuit diagram of given situation is as shown below

2uF
||
| 6uF

H
4uF

The equivalent capacitance of 2u F and 4u F capacitors connected in parallel is
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Coy =2+4=6uF

eq

The circuit now becomes

<
y
~
Y

|\

l !
12V
As, both the capacitors are of same capacitance, so potential of 12 V is equally divided in themi.e.
Vi=Vo=6V
In parallel combination, potential remains same.

S.Chargeon2u F,Q =2 x V73 =2 x 6 =12uC

Question92

Five capacitors each of capacity C are connected as shown in figure.
If their resultant capacity is 2uF, then the capacity of each
condenser is

A
?

| o

g J—

®!
®!
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Options:
A.5 uF
B.2 uF
C.2.5 uF
D. 10 uF
Answer: D
Solution:

Given that the resultant capacitance Coq = 2 uF:

The capacitors are connected in series. Therefore, the formula for the equivalent capacitance of capacitors in
series 1s:

1 1 1 1 1
., TctcrtctcTT

This simplifies to:

Substitute the given equivalent capacitance:

1

1 _ 35

2 uF C
Solving for C:
C =10 uF

Therefore, each capacitor has a capacitance of 10 uF.

Question93

The capacitance of a parallel plate capacitor with air as medium is
3uF. With the introduction of a dielectric medium between the
plates, the capacitance becomes 15uF. The permittivity of the
medium in SI unit is [g; = 8.85 x 10!2ST unit]

MHT CET 2020 16th October Morning Shift
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Options:

A.8.845 x 10~
B. 0.4425 x 10710
C.15

D.5

Answer: B

Solution:

The capacitance of a parallel plate capacitor with air is
A .
C=== .0
where, €, = permittivity of free space or air. The capacitance with a dielectric medium between the plates is

C'= =4 (i)

where, €, = permittivity of medium.
Here, C' = 15uF,C = 3uF

and g9 = 8.85 x 10~'2 SI unit

From Egs. (1) and (i1), we get

Q’ emA d Em

C T d “ewAd &

_ gC’"  885x1072x15x10°°
Mo T 3%x10°°

= 44.25 x 1072 ST unit

= 0.4425 x 10710 ST unit

Question94

In a parallel plate air capacitor the distance between plates is
reduced to one fourth and the space between them is filled with a
dielectric medium of constant 2 . If the initial capacity of the
capacitor is 4 F. then its new capacity is
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Options:

A.32uF

B.18u F

C.8uF

D.44u F

Answer: A

Solution:

The capacitance of a parallel plate air capacitor is given by

Co=24 ()

where, €9 = permittivity of the medium,

A = area of plates

and d = distance between the plates

When the distance between plates is reduced and a dielectric slab is introduced, then the capacitance becomes

Cc=X4 (i)

Where, K = dielectric constant of medium.
Here, K = 2,d; = 4 and Cyp = 4uF =4 x 10 °F
From Eq. (ii), we get

K&‘[)A 60A
=4 =4K | —
¢ < dy ) ( d >

=4KCy ... (i) [from Eq. (1)]

Substituting given values in Eq. (iii), we get

C=4x2x4=32uF

Question95

Which of the following combinations of 7 identical capacitors each
of 2 F gives a resultant capacitance of 10/11u F ?
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Options:

A. 3 in parallel and 4 in series

B. 2 in parallel and 5 in series

C. 4 in parallel and 3 in series

D. 5 in parallel and 2 in series

Answer: D

Solution:

For n capacitors i.e., C4,Co,y. ... ... C, their equivalent capacitance, when connected in
. . . 1 . 1 1
(a) series is givenas, o~ = -+ &=+ ... ..
s
and

(b) parallel is given as, C), = C; + Cy +.........

In the given problem, we will check the net capacitance in each option and compare it with the desired
capacitance mentioned in it.

(a) 3 capacitors are in parallel and 4 capacitors are connect in series, i.¢.,

2uF
2uF 2uF
° Ao
A BY o 2w P
2uF
- Ao [ —on

C&ﬁ=2+2+2:6HF {:AH:%

where, C 4p is the equivalent capacitance of parallel branches between A and B and Cgp is equivalent
capacitance of series capacitors between B and D. So, equivalent capacitance.

C _ CapCpp _ 6X
eq — Cup+Cep = 6+

EN[N NN

Similarly, (b) 2 capacitors are in parallel and 5 capacitors are connect in series i.e.,
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L 2pk 2pF
— - L L s e
A D
) B our 2pF 2UF
}
2uF
Cr\li lCHI]
—> Ao H H o B3
4 F 2
—ukF
5 H
So, equivalent capacitance,
. 4><% 4
Ceq = 4+% =10 H F
(c) 4 capacitors are in parallel and 3 capacitors are connect in series i.e.,
2uk
|| I [
15 1f . 1] i
A 2ul . 2 b WE 2l [
2ul Can iy
|
—— A0 { | o)
2uk o
! 2k —ukF
So, equivalent capacitance,
C. — 8x3 16 _ F
eq 8+2 26 M
(d) 5 capacitors are in parallel and 2 capacitors are connect in series i.e.,
Il
Q_ 2pk I+ | | 12
’ [ 2ul 2k 2ukF
EM‘.]I
| -
ol 2 Ao}
10uk s

So, equivalent capacitance,

_ 10x1 __
Cog = 101 —

10
10+1 nkF

So, the correct option is (d).
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