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- TA N T Q U EŢT IO N S

V ERI SH O RT A N SW ER Q U EG T IO N S
a  m a r k

p re vio u s Ye a rs
' q u e stio n s

Q 1 T h e  fo r c e  a c tin g  b e tw e e n  tw o  p o in t c h a r g e s  q r a n d  q 2 k e p t a t s o m e  d is ta n c e  a p a r t in  a ir  is

a ttr a c tiv e  o r  r e p u ısiv e  w h e n  (i) q l q 2  > 0 (ii) q l g z  < 0 IC B S E  (F ) 2 0 0 T1

A n s m  re p u ls iv e  W  a u r a c ú v e

Q 2 W r ite  S I u n it o f (i) e le c tr ic  fie ld  in te n s ity  a n d  (ii) e le c tr ic  d ip o le  m o n ıe n t

[C B S E  D e lh i 2 0 0 3]

A n s (i) S I u n it o f e le c tric  fie ld  in te n s ity  is  n e w to n /c o u lo m b  (N C
'
)

(ii) S 1 u n it o f e le c tric  d ip o le  m o m e n t is  c o u lo m b  x  m e tre  (C m )

Q 3 N a m e  th e  p h y s ic a l q u a n tity  w h o s e  S I u n it is  J C  
ı Is  it a  s c a la r  o r  a  v e c to r  q u a n tity ?

[C B S E  D e lh i 2 0 10 ]

\ X
E le c tń c  p o te n tia l It is  a  s c a la r  q u a n tity

W n y s h o u ld  e ıe c tr o s ta tic  fie ld  b e  z e r o  in s id e  a  c o n d u c to r ? [C B S E  D e lh i 2 0 121

W  
c h a rg e  in s id e  th e  c o n d u c to r  is  z e r o

, 
s o  e le c tric  fie ld is  z e r o

Q 5 N a n ıe  th e  p h y s ic a l q u a n tity  w h ic h  h a s  its  u n it jo u le  c o u lo m b
1

Is  it a  s c a \a r  o r  a  v e c to r

q u a n tity ? 
[C B S E  D e uıi 2 0ı 0ì

A n s T h e  p h y s ic a l q u a n tity  h a v in g u n it jo u le  c o u lo m b
ı 
is e le c tr ic  p o te n tia l It is  a  s c a la r  q u a n tity

Q 6 W n y m u s t e ıe c tr o s ta tic  ïie ld  b e  n o r m a l to  th e  « ır fa c e  a t e v e r y  p o in t o f a  c h a r g e d  c o n d u c to r ?

[C B S E  D e lh i 2 0 121

A n s In  th e  sta tic  situ a tio n
,  

h a s  to  e n s u fe  th a t th e  fre e  c h a rg e s  o n  th e  s u rfa c e  d o  n o t e x p e ń e n c e  a n y fo rc e
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Q .  
9 D e p ic t th e  e q u lp o te n tia l s u r fa c e s  fo r  a  sy s te m  o f tw o  id e n tic a l p o s id v e  p

d is ta n c e
'd '

a p

A n s E q u ip o te n tia l s u rfa c e s d u e  to  tw o  id e n tic a l c h a rg e s  is  s h o w n  in  fig
H Ę

A n s

IC B SE Hı) Į

Q 1 1 D r a w  a n  e q u ip o te n tia l s u r fa c e  fo r  a  s y s te m  c o n s is tin g  o f tw o  c h a r g e s  Q , Q  sepa raltdl
d is ta n c e  r  in  a ir L o c a te  th e  p o in ts  w h e r e  th e  p o te n tia l d u e  to  th e  d ip o le  is  z ero

[C B S E  (A I) 2013
, 
1

A n s E le c tric  p o te n tia l is  z e r o  a t a ll p o in ts  in  th e  p la n e  p a s s in g  th r o u g h  th e  d ip o le  e qu ato r

s e p a r a te d  b y  a  d is ta n c e  d
.  

A n d  q 2 fo r  ¢r
- q 2 

a n d qt

A n s .  W n e n  th e  c h a r g e s  a r e  e q u a l
, 
th e  n e u tr a l p o in t N  lie s  a t th e  c e n tr e  o f th e  lin e  jo in in g the 

ch

H o w e v e r
, w h e n  th e  c h a rg e s a r e  u n e q u a l

,  
th e  p o in t N  is  c lo s e r  lo  th e  s m a lle r  c ìia rgt

E
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Q 13 W ııa t is  th e  a n g le  b e tw e e n  th e  d ir e c tio n s  o f e le c tr ic  fie ld  a t a n y F
,

(i) a x ia ı p o in t a n d

(ii) e q u a to r ia l p o in t d u e  to  a n  e le c tr ic  d ip o le ? q  + g  P
1

 E�

ート ー弘

A n s T h e  d ire c tio n s  o f e le c tric  fie ld  E , a t a x ia l p o in t p , a n d e le c tr ic  fie ld E 2 a t e q u a to ria l p o in t p2 a re

sh o w n  in  fig O b v io u s ly , 
a n g le  b e tw e e n  E  1 a n d  E  2 is  18 0  

°

Q 14 E x p r e s s  d ie le c tr ic  c o n s ta n t in  te r m s  o f c a p a c ita n c e /c B s E  D e lh i 2 0 0 6
,  
2 0 0 5 /

A n s T h e  d ie le c tric  c o n s ta n t o f a  m e d iu m  is d e fin e d  a s th e  ra tio  o f c a p a c ita n c e  o f c a p a c ito r  w h e n  fille d

w ith a  m e d iu m  to  c a p a c ito r o f s a m e  c a p a c ita n c e  w h e n  m e d iu m  is r e m o v e d

K  =  

C
ln e d iu m  

◆  Ei e
C o

Q 15 W h a t is  th e  fu n c tio n  o f a  d ie ıe c tr ic  in  a  c a p a c ito r  ? {C B S E  D e lh i 2 0 0 2 /

A n s D ie le c tr ic  r e d u c e s  th e  e ffe c tiv e  c h a r g e  o n  p la te s a n d  h e n c e  in c re a s e s  th e  
E j

c a p a c ita n c e

Q 16 H o w  d o e s  th e  e le c tr ic  fie ld  in s id e  a  d ie ıe c tr ic  d e c r e a s e  w h e n  it is  p la c e d

in  a n  e x te r n a l e le c tr ic  fie ld  ? /C B S E  D e lh i 2 0 0 5 /

A n s W n e n  a  d ie le c tric  is  p la c e d  in  a n  e x te r n a l e le c tric  fie ld
, 
th e  c h a rg e s  a r e  in d u c e d  o n  th e  fa c e s  o f

die le c tric  w h ic h p r o d u c e  o p p o s ite  e le c tric  fie ld  in  th e  d ie le c tń c
,  
th u s  n e t e le c tr ic  fie ld  is  re d u c e d

Q 17 D e n n e  e le c tr ic  d ip o le  n ıo m e n t Is  it a  s c a la r  o r  a  v e c to r  q u a n tity  ? W n a t is  its  S I u n it?

[C B S E  (A I) 2 0 1 3
, 
2 0 1 1

, 
D e lh i 2 0 0 6

, (F ) 2 0 1 3
,  
2 0 1 2

, 
2 0 0 91

A n s T h e  e le c tric  d ip o le  m o m e n t is  d e fin e d  a s  th e  n u m e ń c a l p r o d u c t o f e ith e r  c h a r g e  a n d  th e  d is ta n c e

b e tw e e n  th e  c h a rg e s Its  d ir e c tio n  is  fro m  n e g a tiv e  to  p o s itiv e  c h a rg e

手 手

��

i e
, p - q 2 ı 4 2 1-

E le c tric  d ip o le  m o m e n t is  a  v e c to r q u a n tity ł î + g

A n  e le c tr ic  d ip o ıe  o f d ip o ıe  m o m e n t 2 o × 10
6  C  is  e n c lo s e d  b y  c lo s e d  s u r fa c e W h a t is  th e

n e t e le c tr ic  flu x  c o m in g  o u t o f th is  s u r fa c e ? [C B S E  D e lh i 2 0 0 5 7

A n s Z e r o

�

R e a s o n  N e t c h a rg e  e n c lo s e d b y s u rfa c e - N e t c h a r g e  o n  d ip o le - q q - 0

T o ta l e le c tric  flu x -
ı 

x  n e t c h a rg e  e n c lo s e d =  O

�

19 F ig s h o w s  th r e e  p o in t .  R g  e  s  + 2 . . q  a n d  + 3 q T w o  c h a r g e s

+ 2q  a n d q  a r e  e n c lo s e d  w ith in  a  s u r fa c e
'y W h a t is  th e  

+ 3 g .e le c tń c  n u x  d u e  to  th is  c o n fig u r a tio n  th r o u g h  th e  s u r fa c e
'S ' ?

1 /C B S E  D e lh i 2 0 1 0/ q   ·

A n s E le c tric  n u x -
ı

.  (N e t c h a rg e  e n c lo s e d  w ith in  th e  s u rfa c e )

6 0

一 (2 q q) = q
e o  

� 0

1

卫
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T w o  c h a r g e s  o f m a g n itu d s 2Q  a n d  +  Q  a r e  ıo c a le d  a ı p «łlï ıt*  (u
, 
u ) iırıd  14ü

,  
n ) respectiŅp

\ \ a t  is  th e  e le c tr ic  n u x  d u e  to  th e s e  c h a r g e s  tlır u u g lı a  \ p h e r ¢ rJr r a d fl» *  l u
'

w ith  it#  r e n tpņ

a t th e  o r igin
'

lC B \ E  ıA ï ) 2 0 l

E 1o tr ic 員u x 中一

' Q

E tl

C o n c e p t \i) M a r k th e  Ħì s itio n  o f th e  c h a rg e s o rl n u m b e r  lin e

\ii\ D r a w   a  s p h e re  o f ra d iu s 3 a  a b o u t th e  o r ig in  a n d o b w r v e  d ıiü - ! W  L * iT Lsid e  he

s p h e re A n d  th e n  u s e  G a u s s  th e o re m

2 Q  + Q

(a O ) (4 a O )

S k e tc h  g r a p h  to  s h o w  h o w  c h a r g e  Q  g iv e n  to  a  c a p a c ito r  o f

c a p a c ita n c e  C  v a r ie s  w ith  th e  p o te n tia l d iffe r e n c e

T h e  g r a p h o f c h a r g e  (Q ) v e r s u s  p o te n tia l d iffe re n c e  (Vi is  a  s tr a ig h t

.lin e  w h o s e  s lo p e  is  e q u a l to  c a p a c ita n c e C '

S lo p e - ta n  e = _ C

T h e  g r a p h  sh o w n  h e r e  sh o w s  th e  v a r ia tio n  o f to ta l e n e Æ   (E )

s to r e d  in  a  c a p a c ito r  a g a in s t th e  v a lu e  o f th e  c a p a c ita n c e  (C ) its e lf

W n ic h  o f th e  tw o  th e  c h a r g e  o n  c a p a c ito r  o r  th e  p o te n tia l

u s e d  to  c h a r g e  it is  k e p t c o n s ta n t fo r  th is  g r a p h ?

T h e  g iv e n  g r a p h r e p r e s e n ts

-

��

E  a c

T h is  is  s a tis fie d  b y th e  e x p r e s s io n E  =  a c  

1 
fo r  c o n s ta n t q

.  

L "

2 C  C

T h a t is
,  
th e  c h a r g e  (q ) is  k e p t c o n s ta n t

W n a t o ń e n ta tio n  o f a n  e le c tr ic  d ip o le  in  a  u n ifo r m  e le c tr ic  fie ld

c o r r e s p o n d s  to  its  (i) s ta b le  a n d  (ii) u n s ta b le  e q u ilib r iu n ı?

łC B S E  D e lh i 24110 
C

�

(i) In  s ta b le  e q u ilib riu m  th e  d ip o le  m o m e n t is  p a r a llt  I to  th c  d in v rit\n  o ť  c l tn c  fie ld  (i e

e =  O )

m  In  u n s ta b le  e q u M b ń u m  p E Ń m a x h n u m
, 
5 o  e n  m  d ipN e  n o n w n  is  a n n  p a rıUCı w   c m t

�

fie ld

T h e  fo r c e  b e tw e e n  tw o  p o in t c h a r g e s  k e p t a t a  d ls ta n e c  r  a p a r t In  a lr  ls  F If th *  s a a t

c h a r g e s  a r e  k e p t in  w a te r  a t th e  s a m e  d is ta n c e
, 
h o w  d o e s th c  fo r c e  In ıw w n  ï m  cııange

T h e  fo rc e  in  a ir ř
a  

=  
q 1ą 2

4 冗巴O  r
2

�

T h e  fo r c e  in  w a te r v  =  

1 qr l q 2

4 7te o  K  
r  

2

Q  

V

C
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Q

ï 
ıı 

K

I ) iľ lt  t  ıi i L n n x ıiıııi u l w n lc r is  H ı x o  th c  fo rc e  in  w a te r r e d u c e s  to  tim e s

8 1

Q ,  
25 A  u n if«ır n ı ť iť c lr lc  n e id  e x is ts  b e tw e e n  tw o  c h a r g e d  p la te s  a s  

+

- E

h o w n  lıı ıh c  n g W h a t s h o u ld  b e  lh c  w o r k  d o n e  in  m o v in g a

c ıııır g t q  łıltın *  th c  c lo s e d  r e c ta n g u la r  p a th  A B C D A ? +  A - B

A n W { īrk d o n c  in  i\n  e le c tr ic  ľ ie ld is  in tle p c n d e n t o f th e  p a th a n d d e p e n d s  
+  1 团团团团国聞 5 4

.  
:  :n iti" ' " n d rin" p o ' '''o n " H ' "  in itia l a n d fin a l p  o

x ,

'

a r e  H  l=
W o rk - q  × (

íin  u /
Y /

in iıiu t) =  q  (VA VA  ) =  O  +

M
, 
n c t w o r k d o n c  is  z c m +  5 4

Q 26 W h a l s h o u ld  b e  th e  w o r k  d o n e  lf a  p o in t c h a r g e  +  q  is  ta k e n  fr o m  a  u +

p o in t A  to  th e  p o in t B  o n  th e  c lr c u m fe r e n c e  d r a w n  w ith  a n o th e r

p o in t + q  a t th e  c e n tr e ? /  + A

A n s T h e  p o te n tia l o f p o in ts  A  a n d B  a re  s a m e  b e in g e q u a l to r \

\ I

4 兀e o  
R

\  /

w h e re  R  is th e  ra d iu s o f th e  c ir c le
'

.   

· 

B

W o rk d o n e  W - q  (V B VA  ) =  q  (VA VA  ) =  0

Q 27 A  p o in t c h a r g e  Q  is p la c e d  a t p o in t O  a s  s h o w n  in  th e  fıw e Is  th e  p o te n tia l d ifte r e n c e  VA
V

B

p o s itiv e
, 

n e g a tiv e
, 

o r  z e r o
, 
if Q  is  (i) p o s itiv e  (ii) n e g a tiv e ?

IC B S E  D e lh i 2 0 1 11

0 -

A n s T h e  p o te n tia l d u e  to  a  p o in t c h a rg e  d e c re a s e s  w ith in c r e a s e  o f d is ta n c e S o
,  
in  c a s e  (i) V A

V B  
is

p o s itiv e

�

F o r c a s e  W  VA  VB  
is  n e g a ü v e

Q 28 W h y is th e  p o te n tia l in s id e  a  h o llo w  s p h e r ic a l c h a r g e d  c o n d u c to r  c o n s ta n t a n d  h a s  th e  s a m e

v a lu e  a s  o n  its  s u r fa c e ? [C B S E  (F ) 2 0 121

A n s E le c tric  ń e ld  in te n s ity is  z e r o  in s id e  th e  h o llo w  sp h e ń c a l c h a rg e d  c o n d u c to r S o
,  
n o  w o rk  is  d o n e

in  m o v in g a  te s t c h a rg e  in s id e  th e  c o n d u c to r  a n d o n  its  s u rfa c e T h e r e fo r e
,  
th e r e  is n o  p o te n tia l

�

diffe re n c e  b e tw e e n  a n y tw o  p o in ts  in s id e  o r o n  th e  s u rfa c e  o f th e  c o n d u c to r

VA VB
- Į È .  : = o

VA
- VB

- C o n s ta n t

9 .
 W h y  do  t he  e q u i po t en t iaı du e  t o a  u n i for m  e l ec t ri c f iel d no t  int er s e c t  ea c h  ot he r ?�

T his is  b e c a u s e
, 

a t th e  p o in t o f in te r s e c tio n  th e re  w ill b e  tw o  v a lu e s o f e le c tric  p o te n tia l w h ic h is
[C B S E  (F ) 2 0 121

A n s : 
t h  e  °  X ×$
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Q .  
3 1

.  
T w o  p r o to n s

, 
A  a n d  B

, 
a r e  p la c e d b e tw e e n  tw o  p a r a lle l p la te s  h a v in g  a  I

p o te n tia l d iffe r e n c e  V  a s  sh o w n  in  n g W ill th e  p r o to n s  e x p e r ie n c e

e q u a l o r  u n e q u a l fo r c e  ? 
+  B

A n s .  
T h e  e le c u ic  fie ld s tre n g th a t a ll p o in ts  b e tw e e n  th c  tw o  o p p o s ite ly c h a 【  g c d

p a r a lle l pla te s a re  s a m e  ; s o  p ro to n s  A  a n d  B  w ill e x p e r ie n c e  e q u a l fo rc e

F A
- F B  

= e E = �

����

d  u v , +  A

w h e re  d  is  s e p a r a tio n  b e tw e e n  th e  p la te s

V  
\  I

��

- V -

Q 3 2 H o w  m u c h  w o r k  is  d o n e  in  ıııo v in g a  5 0 0 rıc  c ııa r g e  b e tw e e n  tw o  p o in ts  o n  a n  e q u ip o te n tial

s u r fa c e ?

O R

W ily  is  tlıe r e  n o  w o r k  d o n e  in  m o v in g  a  c h a r g e  fr o m  o n e  p o in t to  a n o th e r  o n  a n

e q u ip o te n tia l s u r fa c e ? IC B S E  (F ) 2 0ı21

A n s F o r e q u ip o te n tia l s u rfa c e  e a c h p o ipt is  a t th e  s a m e  p o te n tia l
, 

s o
Fłğ

· ńı ıa ı
- V

ín iıia ı

S O

O R

T h e  p o te n tia l d iffe r e n c e  b e tw e e n  a n y tw o  p o in ts o f e q u ip o te n tia l s u rfa c e  is  z e ro  W e  h a v e

W

q  ( O)

W - O

S o
, 
th e  w o rk  d o n e  in  m o v in g a  c h a rg e  o n  a n  e q u ip o te n tia l s u rfa c e  is  z e r o

Q 3 3 T h e  d is ta n c e  o f th e  fie ld  p o in t
, 

o n  th e  e q u a to r ia l p la n e  o f a  s m a ll e le c tr ic  d ip o le  is  h a lv e d B y

- .  
ı 

íC B S E  D e llli 2 0 0 4 C 7
A n s F o r  s m a ll d ip o le

,  
E  

e  q  u  a  ıo '

4 n ó o r  
3 

;ı

�

W n e n  r  is h a lv e d
,  
th e  e le c tric  fie ld s tre n g th b e c o m e  8 tim e s  o f th e  o ń g in a l fie ld

Q 34 T h e  d is ta n c e  o f th e  lie ld  p o in t o n  th e  a x is  o f a  s m a ll d ip o le  is  d o u b le d B y  w h a t fa c to r  w ill
th e  e le c tr ic  fie ld

, 
d u e  to  th e  d ip o le  c h a n g e ?

A n s F o r  a  s m a ll d ip o le
, 
E

a x is
-

2 p
.  

1
íC B S E  D e M i 2 0 0 4 C 1

4 冗ó o  r
3 4 ï 门

W h e n  th e  d is ta n c e  r  is d o u b le d
,  
th e  e le c tric  fie ld s tre n g th b e c o m e s tim e s th e  o rig in a l fie ld

Q 3 5
.  

N a m e  th e  d ie le c tr ic  w h o s e  m o le c u le s  h a v e  (i) n o n z e r o  a n d  (ii) z e r o  d ip o le  m o m e n t

A n s .  (i) T h e  d ie le c tń c  h a v in g n o n z e ro  d ip o le  m o m e n t is w a te r

/C B S E  (N ) 2 0 0 4 C /

(in T h e  d ip o le  h a v in g z e r o  d ip o le  m o m e n t is d i o n d  (o r  siti c  o  )

�

Q .  
3 6

.  
D e fin e  d ie le c tr ic  c o n s ta n t o f a  m e d iu m W h a t is  th e  v a lu e  o f d ie le c tr ic  c o n s ta n t fo r  a  m e ta l ?

A n s .  
T h e  die le c tric  c o n s ta n t o f . " " m  is d e fin e d o n  th e  r a tio  o f p e rm ittiv i t,

'

X
p e rm ittiv ity o f fre e  sp a c e T h e  d ie le c tric  c o n s ta n t is  a ls o  c a lle d  th e  re la tiv ę p e rm ittiv ity  o f m e d iu m

V
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e o

T h e  v a lu e  o f d ie le c tr ic  c o n s ta n t fo r a  m e ta l is  in fin ity  i e K
m e la l

- o o

Q 37 If th e  r a d iu s  o f th e  G a u s s ia n  s u r fä c e  e n c lo s in g  a  c h a r g e  is  h a lv e d , 
h o w  d o e s  th e  e le c tr ic  n u x

tb r o u g h  th e  G a u s s ia n  s u r fa c e  c h a n g e ? IC B S E  (A ı) 2 0 0 8 C /

A n s  E le c tric  flu x  th r o u g h  a  G a u s s ia n  s u rfa c e
,  

e n c lo s in g th e  c h a r g e  q  is

転 = q
e o

T his is in d e p e n d e n t o f r a d iu s  o f G a u s s ia n  s u r fa c e
,  

s o  if r a d iu s  is  h a lv e d
, 
th e  e le c tń c  flu x  th r o u g h

the  s u rfa c e  w ill re m a in  u n c h a n g e d

Q 38 A  m e ta u ic  s p h e r e  is  p la c e d  in  a  u n ifo r ıu  e le c tr ic

fie ld  a s s h o w n  in  th e  fig u r e W n ic h  p a th  is  fo u o w e d

b y e le c tr ic  fie ld  lin e s  a n d  w h y ?

A n s p a th (d ) is fo llo w e d  b y  e le c tr ic  fie ld  lin e

R e a s o n  : T h e r e  a r e  n o  e le c tr ic  fie ld  lin e s  w ith in  a

m e ta llic  sp h e r e  a n d  fie ld  lin e s  a r e  n o rm a l a t e a c h  d  ― ―

po in t o f th e  s u rfa c e

Q 39 A  c h a r g e  Q  ııc  is  p la c e d  a t th e  c e n tr e  o f a  c u b e W n a t w o u ld  b e  th e  n u x  th r o u g h  o n e  fa c e  ?

IC B S E  (A I) 2 0 12
,  
C B S E  (F ) 2 0 1 01

A n s E le c tric  n u x  th r o u g h w h o le  c u b e - E le c tric  flu x  th r o u g h  o n e  fa c e -

1 
}ıv m

e o  
6 e o

Q 4o A  c h a r g e  q  is  p la c e d  a t th e  c e n tr e

, 

a  c m ,  o f s id e  1 W h a t is  th e  e l" h H
th r o u gh  tw o  o p p o s ite  fa c e s  o f th e  c u b e ?

A n s B y sy m m e try , 
th e  flu x  th r o u g h  e a c h o f th e  s ix  fa c e s  o f th e  c u b e  w ill b e  s a m e  w h e n  c h a r g e  q  is

pla c e d a t its  c e n tr e

+E  
=  

1 į

�

6 ó o

O the r Im po rta n t Q u e stio n s

Q 4 1 A n  a r b itr a r y  s u r fa c e  e n c lo s e s  a  d ip o le W n a t is  th e  e ï e c tń c  n u x  th r o u gb  th is  s u r fa c e ?

[N C E R T  E x e m pla r j

A n s N e t c ha rg e  o n  a  d ip o le - q  +  q - 0 A c c o rd in g  to  G a u s s
'

s th e o r e m
, 

e le c tric  flu x  th ro u gh th e

su rfa c e
,

§i D =  ı .  q - o

e o

Q 42 A  m e ta llic  s p h e r ic a ı s h e ll h a s  a n  in n e r  r a d iu s  R ı a n d  o u te r  r a d im  R 2  
A  c h a r g e  Q  is p la c e o

the  c e n tr e  o f th e  s p h e r ic a ı c a v ity w h a t w ill b e  s u r fa c e  c h a r g e  d e n s ity o n  (i) tb e  in n e f

A m W he n  a  c h a rg e  +  Q  is  p la c e d  a t th e  c e n tr e  o f s p h e ń c a l c a v ity ,

c h a rg e  in d u c e d  o n  th e  in n e r  s u rfa c e - Q
the  c ha rge  in d u c e d  o n  th e  o u te r  s u rfa c e - +  Q

1

啓

◆
歹
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s u rfa c e  c h a r g e  d e n sity o n  th e  in n e r s u rfa c e -

Q

4 冗R i

S u rfa c e  c h a r g e  d e n sity o n  th e  o u te r  ��sur f a c

+ Q

◆ U

Q 4 3 T h e  d im e n s io n s  o f a n  a to m  a r e  o f th e  o r d e r  o f a n  A n g s tr o m T h u s  th e r e  m u s t b e  la rge

e le c tr ic  fie ld s  b e tw e e n  th e  p r o to n s  a n d  e le c tr o n s W h y  th e n  is  th e  e le c tr o s ta tic  fie ld  in s id e a

c o n d u c to r  z e r o ? /N C E R T  E - pla r】

A n s T h e  e le c tric  fie ld s  b in d th e  a to m s to  n e u tr a l e n tity F ie ld s  a r e  c a u s e d  b y  e x c e s s c h a r g e s T h e r e  c an

b e  n o  e x c e s s c h a r g e  o n  th e  in te r s u rfa c e  o f a n  is o la te d  c o n d u c to r S o
, 
th e  e le c tr o s ta tic  fie ld in side

a  c o n d u c to r  is  z e r o

+  +  ◆ +  +  +  +
Q 44 S k e tc h  th e  e le c tr ic  fie ld  lin e s  fo r  a  u n ifo r m ly  c h a r g e d  h o llo w  c y lin d e r  +

s h o w n  in  fig u r e  /N C E R T  E x e m pla r ï  ·

A n s  

t I

+  ◆

+  ◆

+  ◆

+  ◆

+  ◆

-
+  ◆

T i»p  v ie w

{  ( 
' " ��

{ Q 4W o u  a r e  giv e n  th r e e  u n c h a r g e d  s p h e r ic a l c o n d u c to r s  A
,

p o sitiv e  c h a r g e  is b r o u g h t n e a r  s p h e r e  A  a s  s h o w n W h a t

w iu  b e  th e  c h a r g e s  o n  s p h e r e s  A
,  
8  a n d  C ?

A n s B y in d u c tio n
,  
th e  e le c tr o n s w ill b e  tr a n sfe r re d  fro m  C  to  A

,  
s o  sp h e re  A  w ill b e  n e g a tiv e ly  c h a rged

a n d  C  w ill b e  p o s itiv e ly c h a rg e d  ; w h ile  s p h e r e  B  w ill r e m a in  n e u tr a l

Q 4 6 A  p r o to n  a n d  a n  e le c tr o n  a r e  p la c e d  fr e e ly  in  a n  e le c tr ic  fie ld W h ic h  o f th e  p a r tic le s  w n]

h a v e  g r e a te r  a c c e le r a tio n  a n d  w h y ?

A n s F o r c e  o n  a  c h a rg e d p a r tic le  in  a n  e le c tr ic  fie ld

F  =  q E

fo r  a n  e le c tr o n  o r  p ro to n  q - e

F .  e E  (s a m e  fo r e le c tr o n  a n d  p ro to n  b u t o p p o site ly  d ire c te d )

If ı?ı is  m a s s o f p a r tic le

a c c e le r a tio n  a  =  

�
�

用 用

2

2
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A \  m a h h  o f c le c tr c m  i\  s m a lle r th a n  th a t o f p r o to n th e  a c c e le r a tio n  o r e le c tro n  w ill b e  g r e a te r th a n

hat M p m m n

Q 47 A  s m a ll m e ta llic  c h a r g e d  s p h e r e  is  p la c e d  a t th e  c e n tr e  o f la r g e  u n c h a r g e d  s p h e r ic a l s h e ll

a n d  th e  tw o  a r e  c o n n e c te d  b y  a  w ir e W IU  a n y c h a r g e  n o w  o n  th e  o u te r  s h e u  ?

Y e s , 
th e  w h o le  c h a rg e  w ill n o w  to  th e  o u te r s h e ll ; b e c a u s e  c h a rg e  a lw a y s  re s id e s  o n  o u te r s u rfa c e

A n s

M  a  conclucm

◆ 48 D o e s  th e  e le c tr ic  p o te n tia l r is e  o r  fa ll a lo n g  a n  e le c tr ic  lin e  o f fo r c e ?

A n s T h c  e le c tr ic  p o te n tia l fa ils  a lo n g a  lin i o f fo r c e  b e c a u w  a  lin e  o f fo rc e  is  a lw a y s d ire c te d fr o m

hig h e r to  lo w e r p o te n tia l

Q 49 C a n  e le c tr ic  p o te n tia l a t a  p o in t b e  z e r o
, 

w h ile  th e  e le c tr ic  fie ld  is  n o t z e r o ?

A n s Y e s
,  
e le c tric  p o te n tia l is  z e r o  a t a ll p o in ts  o n  e q u a to ria l lin e  o f e le c tń c  d ip o le

,  
w h ile  e le c tń c  fıe ld

s tre n g th i5 n o t z e r o

Q 50 C a n  e le c tń c  fie ld  a t a  p o in t b e  z e r o
, 

w h ile  e le c tr ic  p o te n tia l is  n o t z e r o ?

A n s Y e si in s id e  a  h o llo w  c h a rg e d m e ta llic  c o n d u c to r
,  
th e  e le c tr ic  fie ld  is z e ro

,  
b u t e le c tr ic  p o te n ú a l is

fin ite

Q 5 1 C o n s id e r  tw o  c o n d u c tin g  s p h e r e s  o f r a d ii R ı a n d  R z w
ith  R , >  R 2

If th e  tw o  a r e  a t th e  s a n ıe

p o te n tia l, th e  la r g e r  s p h e r e  h a s  m o r e  c h a r g e  th a n  th e  s m a lle r  s p h e r e S ta te  w h e th e r  th e

c h a r g e  d e n s ity o f th e  s m a lle r  s p h e r e  is  m o r e  o r  le s s  th a n  th a t o f th e  la r g e r  o n e

[N C E R T  E x e m pıa r ]

A n s S in c e  tw o  s p h e re s  a r e  a t th e  s a m e  p o te n tia l th e r e fo re

V
r

- V

Q r
.  

Q �

4 W R  4 m Ą R  2

Q 2  
R 2

(i)

G iv e n
,  

R
I
> R  2

Q r >  Q 2

�

L a rg e r s p h e re  h a s  m o re  c h a rg e

n , 

0 2

N o w  l 
= - a n d 0 2

-

. .  2

4 7tR  
4 7tR î

T
.  

Q 2 R
O 'l Q l R

ų
.  

R 2 ļ  F r o m  e q u a ü o n  m

O l R , R  : R �

S in c e  R
t >  R 2 ,  

th e re fo re  c r 2 >   l  

C ha rg e  d e n s ity o f s m a lle r  s p h e re  is  m o r e  th a n  th a t o f la rg e r o n e

q .  52 o o  fr e e  e le c tr o n s  tr a v e l to  r e g io n  o f h ig h e r  p o te n tia l o r  lo w e r  p  o  t e  n  t i a  ľ  

W  c E
R T E x e lłıp ta r t

A ıu F re e  e le c tro n s  w o u ld  tr a v e l to  re g io n s o f h ig h e r p o te n tia ls  a s  th e y a r e  n e g a tiv e ly c
h a rg e d

2
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Q .  
53 C a n  th e r e  b e  a  p o te n tia l d ifï e r e n c e  b e tw e e n  tw o  a d ja c e n t c o n d u c to r s  c a w   in g  th e  s a

c h a r g e ? W C E R T - þla
A n s Y e s

,  
if th e  siz e s a r e  d iffėre n t

Q 54 T w o  p r o to n s  a r e  b r o u gh t n e a r e r  ; w h a t w ill b e  th e  e fle c t o n  p o te n tia l e n e r g y  o f s y s te m ?

A n s A  r e p u ls iv e  fo r c e  a c ts b e tw e e n  p r o to n s
, 
if th e y  a r e  b r o u g h t n e a r e r w o rk  m u s t b e  d o n e  b y  external

fo rc e  ; h e n c e  th e  p o te n tia l e n e rg y o f s y s te m  in c r e a s e s

Q 55 A n  e le c tr o n  a n d  a  p r o to n  a r e  b r o u gh t n e a r e r  h o w  d o e s  th e  p o te n tia l e n e r g y  o f sy s te tı

c h a n g e ?

A n s T h e re  is a ttr a c tiv e  fo rc e  b e tw e e n  a n  e le c tro n  a n d  a  p ro to n
,  
th e re fo r e  w h e n  th e y  c o m e  n e a r e r

,  
thc

w o rk is  d o n e  b y th e  s y s te m  its e lf a n d s o  th e  p o te n tia l e n e rg y  o f s y s te m  ��d e

Q 5 6 A  c h a r g e  q  is  p la c e d  in s id e  a  c lo s e d  s u r fa c e W h a t is  th e  e le c tr ic  n u x  th r o u g h  th e  s ıır fa c e ?

A n s  F ro m  G a u s s th e o re m  e le c tric  flu x
,  ¢ =  

į
E o

Q 5 7 A  c h a r g e  q  is  p la c e d  ju s t o u tsid e  a  c lo s e d  s u r f a c  W n a t is  th e  e le c tr ic  O u x  th r o u g h  th e  s u r fa c e?

A n s Z e r o
, 

c h a rg e  e n c lo s e d  b y s u rfa c e  E q - 0

Q 5 8 T h e r e  a r e  tw o  m e ta u ic  s p h e r e s  ; o n e  is  b igg e r  th a n  th e  o th e r W h ic h  h a s  g r e a te r  c a p a c ita n c e ?

A n s T h e  b ig g e r  s p h e r e  h a s  g r e a te r  c a p a c ita n c e  s in c e  c a p a c ita n c e  o f a  sp h e r ic a l c o n d u c to r  C  o c  r

Q 5 9 W D e r e  d o e s  th e  e n e r gy  o f a  c h a r g e d  c a p a c ito r  r e s id e ?

A n s T h e  e n e rg y  o f a  c h a r g e d  c a p a c ito r  r e s id e s  in  th e  m e d iu m  b e tw e e n  th e  p la te s

Q 60 T w o  s p h e r e s  o f c o p p e r  o f th e  s a m e  r a d ü
, 

o n e  h o u o w  a n d  th e  o th e r  s o lid
, 

a r e  c h a r g e d  to  tht

s a m e  p o te n tia l W n ic h  s p h e r e  p o s s e s s e s  m o r e  c h a r g e ?

A n s T h e  r a d ii o f b o th  th e  s p h e re  a r e  e q u a l
,  
th e r e fo re  th e ir  c a p a c ita n c e s  w ill b e  th e  s a m e  a n d h e n c e

th e ir  c h a r g e s Q  =  C V  w ill b e  s a m e

Q 6 1 Is  th e r e  a n y  c o n d u c to r  w h ic h  c a n  b e  g iv e n  a n y  a m o u n t o f c h a r g e ?

A n s Y e s
, 

e a rth is  s u c h  a  c o n d u c to r A n y  q u a n tity  o f c h a rg e  g iv e n  to  it r e ta in s  its  p o te n tia l z e r o

Q 6 2 T h e  c a p a c ita n c e  o f a  c h a r g e d  c a p a c ito r  is  C  a n d  th e  e n e r g y  s to r e d  in  it is  U w u a t is  the

v a lu e  o f c h a r g e  o n  th e  c a p a c ito r  ?

A n s E n e rg y s to re d U =  w h e r e  Q  is  c h a r g e  o n  c a p a c ito r
2C

Q
2

_ 2 C U

C h a r g e  Q  =  m

Q 63 W h a t is  th e  n e t c h a r g e  o n  a  c h a r g e d  c a p a c ito r ?

A n s Z e ro
,  

s in c e  c h a rg e s  o n  p la te s  o f c a p a c ito r a r e  +  Q  a n d Q  ; E  Q  =  +  Q Q  =  O

Q 6 4 C a n  w e  g iv e  a n y  a m o u n t o f c h a r g e  to  a  c a p a c ito r ? W h y ?

A n s .  
N o R e a s o n  w n e n  w e  g iv e  c h a rg e  to  a  c a p a c ito r  c o n tin u o u s ly ,  

th e  p o te n tia l d iffe re n c e  b e tw e en

its p la te s  g o e s  o n  in c re a s in g F in a lly a  s ta g e  w ill c o m e  w h e n  th e  e le c tric  fie ld b e tw e e n  th e  p la te
s

w ill e x c e e d th e  d ie le c tric  s tr e n g th  o f m e d iu m  th u s  p u n c tu ń n g  th e  d ie le c tr ic  i e B r e a kin g tłı
e

d ie le c tric  in to  p o s itiv e  a n d n e g a tiv e  c h a rg e s  ; s o  th e  c a p a c ito r  w ill b e  d is c h a rg e d  g iv in g  s p a rk in g
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E le c tr o s ta  tie s

Q 65 W h ic h  o f th e  fo llo w in g  is  a  d ie ıe c tr ic  s u b s ta n c e  G e n ııa n iu m
, 

m ic a
, c a r b o n ?

A n s M ic a

Q .  
66 W h y s h o u ld  c ir c u it c o n ta in in g  c a p a c ito r  b e  h a n d le d  c a u s io u sıy  e v e n  w h e n  th e r e  is  n o - n t?

A n s W h e n  th e re  is  n o  c u rr e n t in  th e  c ir c u it th e  c a p a c ito r m a y h a v e  c h a rg e T h e re fo r e  b y h a n d lin g a
c h a rg e d  c a p a c ito r  a  p e r s o n  m a y  g e t a  s e v e r e  s h o c k ; h e n c e  th e  c irc u it c o n ta in in g a  c a p a c ito r m u s t

b e  h a n d le d  c a u s io u s ly

Q 67 Is  th e r e  a n y  m a te r ia i w h ic h  w h e n  in s e r te d  b e tw e e n  th e  p la te s  o f a  c a p a c ito r  r e d u c e s  its

c a p a c ita n c e ?

A n s N o
. 
Fo r a n y m a te ria l K > l

Q 68 T h e  p la te s  o f a  c h a r g e d  c a p a c ito r  a r e  c o n n e c te d  b y  a  v o ltm e te r If th e  p la te s  o f th e  c a p a c ito r

a r e  m o v e d  fa r th e r  a p a r t
, 

w h a t w ill b e  th e  e ffe c t o n  th e  r e a d in g  o f v o ıtm e te r ?

A n s C a p a c ita n c e  C  o c  

d
'
i e

, 
w h e n  p la te s  a r e  m o v e d fa r th e r

, 
th e  c a p a c ita n c e  d e c r e a s e s A s  c h a rg e  (Q )

o n  c a p a c ito r s  is  c o n s ta n t
, 

th e  p o te n tia l V  = in c re a s e s
,  
h e n c e  re a d in g o f v o ltm e te r  in c r e a s e s

Q  

C

1


