PHYSICS

BOOKS - BETTER CHOICE PUBLICATION

CAPACITANCE

Very Short Answer Type Questions 1 Mark

Questions

1. What is one picofarad?

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wQ5dFZAYQL4x

2. Define capacitance, give its S.| unit.

o Watch Video Solution

3. Define the Sl unit of capacitance.

o Watch Video Solution

Short Answertype Questions 2 Marks Questions



https://dl.doubtnut.com/l/_wQ5dFZAYQL4x
https://dl.doubtnut.com/l/_db1mkGzkdXUo
https://dl.doubtnut.com/l/_uNyEVgU9zOJQ

1. Find an expression for the capacity of a

metallic sphere.

o Watch Video Solution

2. Find an expression for the capacity of a

metallic sphere.

o Watch Video Solution



https://dl.doubtnut.com/l/_KeHH6Il9UKvJ
https://dl.doubtnut.com/l/_S8Qjpa7v58Xk

3. In what form is the energy stored in a

charged capacitor?

° Watch Video Solution

4. With the help of labelled diagram of Van-de-
Graaff generator. Explain its principle,
construction and working of van-de-Graaff

generator.

o Watch Video Solution



https://dl.doubtnut.com/l/_1h9FfXwTndQD
https://dl.doubtnut.com/l/_BnVw9QSgFL7n
https://dl.doubtnut.com/l/_hpfNw3PWtl2f

5. The capacitance of a parallel plate capacitor

increases with

o Watch Video Solution

Short Answer Type Questions 3 4 Marks

Questions

1. Derive an expression for energy density of a

parallel plate capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_hpfNw3PWtl2f
https://dl.doubtnut.com/l/_ZdCZl6suBIaw

2. Obtain the expression for the energy stored
in a capacitor connected across a dc battery.

Hence define energy density of the capacitor.

o Watch Video Solution

3. Give the expression for the energy stored in

a capacitor and an indicator.

° Watch Video Solution



https://dl.doubtnut.com/l/_oTrVpGpxPav7
https://dl.doubtnut.com/l/_s1QOtcz6TCaV

4. What is a parallel plate capacitor? Derive an
expression for the capacitance of a parallel

plate capacitor?

o Watch Video Solution

5. What is a parallel plate capacitor? Derive an
expression for the capacitance of a parallel

plate capacitor?

o Watch Video Solution



https://dl.doubtnut.com/l/_oddTyMbUUZ85
https://dl.doubtnut.com/l/_uxtGRLH4gMAY
https://dl.doubtnut.com/l/_E7kCtcX7O85u

6. Derive an expression for capacitance of a

parallel plate capacitor.

° Watch Video Solution

7. Derive an expression for the capacitance of a
parallel plate capacitor with dielectric as the

medium between the plates.

° Watch Video Solution



https://dl.doubtnut.com/l/_E7kCtcX7O85u
https://dl.doubtnut.com/l/_zVvNypqgif0W

8. What is capacitor? Explain its principle.

o Watch Video Solution

9. Three capacitors of capacitance
Ci,Cy and C3 are connected in parallel.
Derive an expression for the equivalent

capacitance of the combination.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ffib0csbnTrA
https://dl.doubtnut.com/l/_ZX1z12Wq2foh

10. Derive expression for the total resistance
of a circuit in which a few resistors are

connected in parallel.

o Watch Video Solution

11. Three capacitors C;, C5, C3 are Connected
in series. Derive an expression for the

equivalent capacitance.

o Watch Video Solution



https://dl.doubtnut.com/l/_zqr9NBHfEqS7
https://dl.doubtnut.com/l/_JYzsMBwfHBnG

Long Answertype Questions 5 6 Marks Questions

1. Derive an expression for capacitance of a

parallel plate capacitor.

o Watch Video Solution

2. Derive an expression for capacitance of a

parallel plate capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_JliID1GYYfTy
https://dl.doubtnut.com/l/_0tGcu8gxlQyM
https://dl.doubtnut.com/l/_1LoG8tyzl4qK

3. Derive a relation for the capacitance of a
parallel plate capacitor having plate
separation d, when a dielectric slab of

thickness t is placed between the plates.

o Watch Video Solution

4. Derive an expression for the capacitance of
a parallel plate capacitor with dielectric as the

medium between the plates.

o Watch Video Solution



https://dl.doubtnut.com/l/_1LoG8tyzl4qK
https://dl.doubtnut.com/l/_4TovZE7VBSLY
https://dl.doubtnut.com/l/_ZVcDnb3aW5vG

5. Derive a relation for the capacitance of a
parallel plate capacitor having plate
separation d, when a dielectric slab of

thickness t is placed between the plates.

o Watch Video Solution

6. Derive an expression for the capacitance of
a parallel plate capacitor with dielectric as the

medium between the plates.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZVcDnb3aW5vG
https://dl.doubtnut.com/l/_JUqM7WUheNRv

7. When two charged conductors having
different capacitances and different potentials
are joined together, show that there is always

a loss of energy.

o Watch Video Solution

8. In what form is the energy stored in a

charged capacitor?

o Watch Video Solution



https://dl.doubtnut.com/l/_JUqM7WUheNRv
https://dl.doubtnut.com/l/_CYsLnYOr9gCW
https://dl.doubtnut.com/l/_Rw19hGbM2YV2

9. Explain why the capacitance of capacitor
increases when dieslectric slab is inserted

between plates of the capacitor.

o Watch Video Solution

10. What is Van-de-Graff generator.? Write its
principle with the help of a labelled diagram ,

explain its construction and working.

o View Text Solution



https://dl.doubtnut.com/l/_5gbm4gqvvWV1
https://dl.doubtnut.com/l/_G39m4Pgpfp3C
https://dl.doubtnut.com/l/_liYYkHKPmuIg

1. How the leakage of charge can be

minimised in Van de Graaff generator?

° Watch Video Solution

12. With the help of labelled diagram of Van-
de-Graaff generator. Explain its principle,
construction and working of van-de-Graaff

generator.

o Watch Video Solution



https://dl.doubtnut.com/l/_liYYkHKPmuIg
https://dl.doubtnut.com/l/_o477z3TX4sAR
https://dl.doubtnut.com/l/_0xbMwrkuNiA5

13. With the help of labelled diagram of Van-
de-Graaff generator. Explain its principle,
construction and working of van-de-Graaff

generator.

° Watch Video Solution

14. What is spherical capacitor?Derive

expression for its capacitance.

o Watch Video Solution



https://dl.doubtnut.com/l/_0xbMwrkuNiA5
https://dl.doubtnut.com/l/_hw1pdU0xegYp

15. Derive an expression for energy density of a

parallel plate capacitor.

o Watch Video Solution

16. Discuss the polarisation of dielectric slab
placed in an electric field. What happens to

the applied electric field?

o Watch Video Solution

Numerical Problems


https://dl.doubtnut.com/l/_LXFrJncuU2Kk
https://dl.doubtnut.com/l/_XDFRHI8ZR9Ww

1. A parallel plate capacitor with air between
the plates has a capacitance of 8 pF. The
separation between the plates is now reduced
by half and the space between them is filled
with a medium of dielectric constant K.
Calculate the value of the capacitance of the

capacitor in the second case.

° Watch Video Solution



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

2. Two capacitors of capacitance of
6uF and 12uFare connected in series with a
battery. The voltage across the 6 muF
capacitor is 2V. Compute the total battery

voltage.

o Watch Video Solution

3. How much work must be done to charge a
24u F' capacitor, when the potential difference

between the plates is 500 V?

| & I


https://dl.doubtnut.com/l/_TMCmmjipc5mE
https://dl.doubtnut.com/l/_Gn4fiicWLVCX

| ¥ Watch Video Solution |

4. Munish has two capacitors of variable
capacities of range 200 uF to 500 uF'. Find the
range of capacities that he can obtain from

these two capacitors.

o Watch Video Solution

5. Two capacitors of unknown capacities can

produce maximum capacity 25 farad and


https://dl.doubtnut.com/l/_Gn4fiicWLVCX
https://dl.doubtnut.com/l/_VYNiHO70IP61
https://dl.doubtnut.com/l/_zBY37PprlOpB

minimum 6 farad when connected together.

Find the capacity of each capacitor.

° Watch Video Solution

6. Munish has two capacitors of variable
capacities of range 200 uF to 500 uF'. Find the
range of capacities that he can obtain from

these two capacitors.

o Watch Video Solution



https://dl.doubtnut.com/l/_zBY37PprlOpB
https://dl.doubtnut.com/l/_8nzZrIlOVfLR

7. Two capacitors of unknown capacities can
produce maximum capacity 25 farad and
minimum 6 farad when connected together.

Find the capacity of each capacitor.

o Watch Video Solution

8. Two capacitors of unknown capacities can
produce maximum capacity 45 farad and
minimum 10 farad when connected together.

Find the capacity of each capacitor.

| & I


https://dl.doubtnut.com/l/_7jWTArmGYF9q
https://dl.doubtnut.com/l/_Ezd9XHJHIESZ

| ¥ Watch Video Solution |

9. Jagriti has two capacitor of variable
capacities of range 50 uF to 250 uF. Find the
range of capacities that she can obtain from

these two capacitors.

o Watch Video Solution

10. Ram developed a group of capacitors, as

shown in figure. Calculate its equivalent


https://dl.doubtnut.com/l/_Ezd9XHJHIESZ
https://dl.doubtnut.com/l/_psfZjD7ylOBL
https://dl.doubtnut.com/l/_jecCMsGJ1lLi

capacitance between the points A and J.

T
_I.._‘ 1 1 -i-““r
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[_j'.,,'_‘_T

o Watch Video Solution

11. Kumar developed a group of capacitors as

shown in figure. Calculate its equivalent


https://dl.doubtnut.com/l/_jecCMsGJ1lLi
https://dl.doubtnut.com/l/_fwoyaWlftVwY

capacitance between the points Mand K.

M 'i F-"l
| lﬂ,:F:l: BpF
| _Im.;r K

o Watch Video Solution

12. Mangal developed a group of capacitors as

shown in figure. Calculate its equivalent


https://dl.doubtnut.com/l/_fwoyaWlftVwY
https://dl.doubtnut.com/l/_jl6jNx1Jpi07

capacitance between the points J and D.
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o Watch Video Solution

13. A parallel plate capacitor having area
25¢m? and separation 1.00 mm is Connected
to a battery of 6.0 V. Calculate the charge

flown through the battery. How much work has


https://dl.doubtnut.com/l/_jl6jNx1Jpi07
https://dl.doubtnut.com/l/_USgsWKhm1BPG

been done by the battery during this process?

(Givené‘o — 8.85 X 10_12C'2N_1m_2)

o Watch Video Solution

14. A parallel plate capacitor with air between
the plates has a capacitance of 8 pF
(lpF =10~ "F). What will be the
capacitance if the distance between the plates
is reduced by half, and the space between
them is filled with a substance of dielectric

constant 67

| e |


https://dl.doubtnut.com/l/_USgsWKhm1BPG
https://dl.doubtnut.com/l/_iPdSpXWlaj9b

& watch Video Solution I

15. In a parallel plate capacitor with air
between the plates, each plate has an area of
6 x 10 3m? and the distance between the
plates is 3 mm. Calculate the capacitance of
the capacitor. If this capacitor is connected to
a 100 V supply, what is the charge on each

plate of the capacitor?

° Watch Video Solution



https://dl.doubtnut.com/l/_iPdSpXWlaj9b
https://dl.doubtnut.com/l/_pt3b6vehjLht

16. What should be the capacitance of a
capacitor capable of storing 1j of energy when
potential difference of 100V is applied

between the plates?

° Watch Video Solution

17. A 12pF capacitor is connected to a 50V
battery. How much electrostatic energy is

stored in the capacitor?

° Watch Video Solution



https://dl.doubtnut.com/l/_S9zQpiITCEn2
https://dl.doubtnut.com/l/_yCrQ8b6cMgeU

18. What is the area of the plates of a 2F
parallel plate capacitor given that te

separation between the plates is 0.5 cm ?

o Watch Video Solution

19. The plates of a parallel plate capacitor have
an area of 90cm? each and are separated by
25 mm. The capacitor is charged by

connecting it to a 400 V supply. How much


https://dl.doubtnut.com/l/_yCrQ8b6cMgeU
https://dl.doubtnut.com/l/_ErCgSb4uxKI3
https://dl.doubtnut.com/l/_WVuWNIOV3icK

electrostatic energy is stored by the

capacitor?

° Watch Video Solution

20. Three capacitors each of capacitance of
2uF are Connected in parallel across 6V

battery. Find the charge in each capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_WVuWNIOV3icK
https://dl.doubtnut.com/l/_irEjelxZJbHV

21. Obtain the equivalent capacitance of the
following network in Fig. For 300 V supply,
determine the charge and voltage across each

capacitor. :

100 pF
| |
| |

-3

200 pF 200 pF
| | ||

1,

* 100 pF 3 ._L’-UUV

|

|

C,

° Watch Video Solution



https://dl.doubtnut.com/l/_FcU878Hqbuoq

Most Expected Numericals

1. Connect three capacitors of 3uF', 3uF' and

6uF such that their equivalent capacity

becomes 5uF

° Watch Video Solution

2. Three capacitors are having capacity in the
ratio of 1:2: 3. Their equivalent capacity when

connected in parallel is greater than that


https://dl.doubtnut.com/l/_FcU878Hqbuoq
https://dl.doubtnut.com/l/_8C20lWj5HB8e
https://dl.doubtnut.com/l/_I9Y09YgRVU1P

5

h [ ies b
when in series by 5(11

),u,F. Find the

individual capacities.

o Watch Video Solution

3. Calculate the equivalent capacitance of the
combination between the points P and Q as

shown in fig. given below :

= cC - Ca
§ T
Jt InF
||"E'I Cs__F Lo
E: l':.'.I I



https://dl.doubtnut.com/l/_I9Y09YgRVU1P
https://dl.doubtnut.com/l/_lV1F8Vshn4TR

[ o Watch Video Solution

4. A metal of radius of 1 cm can not hold a

charge of 1 coulomb. Why?

o Watch Video Solution

5. Find the equivalent capacitance between

the terminals A and B in the given figure. Given


https://dl.doubtnut.com/l/_lV1F8Vshn4TR
https://dl.doubtnut.com/l/_Rmd684tAtezw
https://dl.doubtnut.com/l/_bj7FVkvLA1of

AT
C C C==To infinlty=»

o Watch Video Solution

Most Expected Questions

1. What do you mean by polarisationof light?

o Watch Video Solution



https://dl.doubtnut.com/l/_bj7FVkvLA1of
https://dl.doubtnut.com/l/_VqZMgSCDj7D3

2. Name the physical quantity, whose unit is

CV ~1.Is it scalar or vector?

° Watch Video Solution

3. Why the Van de Graaff generator is enclosed
inside an earth connected steel tank filled with

air under pressure?

° Watch Video Solution



https://dl.doubtnut.com/l/_nexGQaiakNm4
https://dl.doubtnut.com/l/_fcMAeiTPOh4G

4. Can we give any desired amount of charge

to a capacitor?

o Watch Video Solution

5. How does a dielectric differ from an

insulator?

o Watch Video Solution



https://dl.doubtnut.com/l/_IqnKm5vs06Qm
https://dl.doubtnut.com/l/_Y8qaXUScOpwt

6. Why should circuits containing capacitor be
handled cautiously, even when there is no

current?

o Watch Video Solution

7. Why is not possible to make a spherical

conductor of capacity one farad ? Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_ya83ASXSHVGJ
https://dl.doubtnut.com/l/_9FtLA4GhbzqY

8. On what factors does the capacitance of a

parallel plate capacitor with dielectric depend?

o Watch Video Solution

9. Answer carefully: Guess a possible reason
why water has a much greater dielectric

constant (= 80) than say, mica (= 6).

o Watch Video Solution

Most Expected Questions 3 4 Marks Questions


https://dl.doubtnut.com/l/_vUIpV8RdNMaE
https://dl.doubtnut.com/l/_v9W1LPEUGFHw

1. Prove that the total energy stored in a
parallel combination of capacitors is equal to
the sum of energies stored in the individiual

capacitors.

° Watch Video Solution

2. What do you understand by polarisation of

dielectric ? Establish the relation K =1 + x

o Watch Video Solution



https://dl.doubtnut.com/l/_pYuWFN5TIO32
https://dl.doubtnut.com/l/_mZEI9trtdDiV




