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1 (d)

The two capacitor the circuit are in parallel order, hence

- c_E
C=C+5=7
The work done in charging the equivalent capacitor is stored in the form of potential

energy.
Hence, W =U=3CV?
_1713¢\,2
- 2(7)‘/
3
=—CV?
2 %4
2 (d)
If length of the foil is them
Keog(l X b)
= —0
2.5 x 8.85 x 10712(1 x 400 x 1073)
0.15x 1073

=2x10"°=

= [=339m.
3 (@

The capacitance of air capacitor
A .
Co="—*=3pF (1)
When a dielectric of permittivity €, and dielectric constant K is introduced between the

plates of the capacitor, then its capacitance

¢ ="22=15F ..(ii)
Dividing Eq. (ii) by Eq. (i)
c o
Co™ P00 T3
d
K=5
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Permittivity of the medium
&= gK
=8.854x 10712 x5
=44.27 x 10712
=0.44 x 1071°C2N"1m~?
4 (@)

f E.ds=NC1(M?)
=(Nm)C!(m)=JC"'m=V—-m
5 ()
As battery is disconnected, total charge Q is shared equally by two capacitors. energy of
each capacitor
@2 11
T 2 420 4
6 (a)
Here,t=2mm,x=1.6 mmK =?
As potential difference remains the same, capacity must remain the same

e

1.6 = 2(1 — =), which gives K = 5
7 (<)
On connecting, potential becomes equal q x C < r and o = % (% %—%

~ Surface charge density on 15 cm sphere will be greater than that on 20 cm sphere.
8 (@)
The potential due to charge g at distance 7 is given by

__1 ¢
"~ Ameyr

If W be the work done in moving the charge from A to B then the potential difference (V) is
given by

4 V—W
A B q

Both work (W) and charge (q) are scalar quantities hence potential difference (V4 — V)
will also be a scalar quantity.

Here,

1 0

Va=Vp= 4meg a/\/i

Since, Qis same for both,
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VA—VBZO

W=0
-« g—>»(
/ B
a
9 N2
N2
4
9 (d)
The capacity of an isolated spherical conductor of radius R is 4megR
C <R
10 (d)

Here, we have two capacitors [ and II connected in parallel order.

dl 1
A B
d II
So,

C= Cl + Cz
SoA SoA ZSOA
R

11 (c)
Inside a charged sphere, electric field intensity at all points is zero and electric potential is
same at all the points.

Electrical potential,

1
y=—1d
4meg R

Therefore, potential at the centre is equal to the potential at the surface.

12 (b)
Here, r1 =10 cm, r, = 15 cm,
Vi=150V,V, =100V
Common potential
CiVi+ CVy  Ameg(riVy +15V5)
- C1+C, - 4meg(ry +12)
=120V

-1

q1=C1V =4mneyriV = x 120C
9 X

10°
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=9X109><3x109esu=4esu

13 (b)
Common potential,
total charge Q+0

~ ‘total capacity - ameg(r + 1)
. charge on smaller sphere
Qr'

r+71

=4dmegr’' XV =

14 (b)
Potential at A due to charge at O

W2 2)
® A

1034C BH?
©—»X

0[(0,0) (2,0)

v 1 (1073)
A7 Ame, 0A

1 (1073)

T w2+ (2

Potential at B due to charge at 0

1 (1073)
B™ 4ney” OB
1 (1073)
N 47'[80 ' 2
So,
VA —_ VB =0
15 (a)
Q(—q) Q(—q)
Here, U1 = 4megr ’U2 = 4meg(r/2)
Q-1 2]
Ui=Ue= e 777
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17

19

20

Qq

= 4n£0=9 (1)
When negative charge travels first half of distance, ie,r/4, potential energy of the system
Q(—9) Qr 4

3= Imeo(3r/4) —  dmegr < 3
~ workdone =U;— Uj

_Q(—q) Qr 4
© 4megr  4megr T 3
_ Q¢ 1_9_

N 4nsorx§_ 3 =3
(a)

By using W = Q(E.Ar)
=W = Q[eﬁ + eZ}' + eJc).(af + b}')]
= Q(e1a + ezb)

(d)

E = o/¢gp, The value of E does not depend upon radius of the sphere.

(b)

Here, KE =100 eV =100 x 1.6 x 10719

This is lost when electron moves through a distance (d) towards the negative plate.
— — — (), — (KE)%o

KE = work done = F X s=qF X s = e(s—o)d = (T)

= 100X 16X 1079 x 8.86 X 1017

1.6x10719%x2x107°
= 0.443 mm

=443 x 10"*m
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. D D C A C A C A D D
Q 11 12 13 14 15 16 17 18 19 20
A C B B B A A A A D B
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