
P a g e  1 1 o f 1 1

s h o w n  b e lo w .

pıa c e d  a t th re e  c o rn e rs  o f a  s q u a re  a s

P 2  P o in t c h a rg e s , e a c h  o f m a g n itu d e  Q , a r e

N 8 9 /ı/1 6

v e rtic a l.

to  m a k e  s m a ll a n g le s  Q A  
a n d  w it h  t h e

re p u ıs io n  b e tw e e n  th e m  c a u s e s  th e  th re a d s

h a s  m a s s  2 M  a n d  c a rrie s  c h a rg e  2 Q .  T h e

ıe v e l.  A  h a s  m a s s  M  a n d  c a rrie s  c h a rg e  Q  B

fix e d  p o in ts  P A  a n d  P B , a n d  a re  a t th e  s a m e

h u n g  b y  lig h t , 
n o n

- c o n d u c tin g  th re a d s  fro m

P 1 T w o  s m a ll c o n d u c tin g  s p h e re s  A  a n d  B  a re

J 8 5 /1/1 8

fo rc e ?

5 5 .  W n a t a re  th e  s im ila ritie s  a n d  d iffe re n c e s  b e tw e e n  e ıe c tric  fo rc e  a n d  g ra v ita tio n a l

c h a rg e d  p a ra lle ı p la te s ?

fie ıd  a n d  th e  p o te n tia ı V  a t th a t p o in t?  W h a t is  th e  e le c tric  fie ld  s tre n g th  b e tw e e n

w n a t is  th e  re la tio n s h ip  b e tw e e n  th e  e le c tric  fie ld  s tre n g th  E  a t a  p o in t in  a n  e le c tric5 4 .

fie ld  w ith  a  v e ıo c ity  th a t is  p e rp e n d ic u la r to  th e  d ire c tio n  o f th e  e ıe c tric  fie ld

5 3 .  D e s c rib e  th e  m o tio n  o f a  p o s itiv e ly  c h a rg e d  p a rtic le  th a t e n te rs  a  u n ifo rm  e le c tr ic

(b ) tw o  p o in t c h a rg e s  o f e q u a l m a g n itu d e  a n d  o p p o s ite  p o la rity .

(a ) tw o  p o in t c h a rg e s  o f e q u a l m a g n itu d e  a n d  s a m e  p o la rity .

5 2 .  S k e tc h  th e  e le c tric  fie ld  ıln e a  fo r

5 1 .  D e lln e  e le c tric  fıe ld  s tre n g th  a n d  e ıe c tric  p o te n tia ı a t a  p o in t .

S e ıf - C h e c k  Q u e s t ıo n e

R e s t m a s s  o f e le c tro n  m .
-

e .  1 1 × 1 0
-

3 1  

kg

E ıe m e n ta ry  c h a  ◆  e  o =  1 .  6 0  × 1 0
-

ı ı

c

P e m riliv lty  o f fre e  s p a c e  £b  
°  8 .  8 5 × 1 0

¡l  
F  m

-
!

D a ta
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e  d ire c tio n  in d ic a te d  b y  a n  e le c tric  fie ld

P a g e  1 2 o f 1 1

D  W 72  Ħ2

C  W 72  Ħ 4

B  W 74  Ħ2

A  W 74  Ħ4

w q !Ķ.  4ąn ę fo rc e

v a lu e s  o f w o rk  d o n e  a n d  fo rc e ?

fro m  th e  c e n tre  o f th e  s p h e re , w h a t a re  th e

ıf th e  s m a ll c h a rg e  is  n o w  p ıa c e d  a t 1 .  0  m

fin a l p o s itio n  w a s  F .

W  a n d  th e  fo rc e  o n  th e  s m a ll c h a rg e  in  its

T h e  w o rk  d o n e  a g a in s t th e  e ıe c tn c  fie ld  w a s

c e n te r .

p o in t to  a  p o in t 0 .  5  m  fro m  th e  s p h e re
'

s

A  s m a ll c h a rg e  w a s  b ro u g h t fro m  a  d is ta n t

la rg e  p o s itiv e  c h a rg e .

in s u la te d  fro m  its  s u rro u n d in g s  a n d  g iv e n  a

P 7  A  m e ta ı s p h e re  o f ra d iu s  0 .  1 m  w a s

J 8 21ı1ı2 1

D  
4 Æóv

2  
· e

Q�

^  

4 Æ
D
'

-

4 n el  

*
æ  e Q

a

a t th e  c e n tre  lı re m o v e d  to  ın fin lly ?

e le c tro a ta tic  re p u ıa ıo n  w h e n  th e  p o ın t c h a rg e

H o w  m u c h  w o rk  ıı d o n e  b y  th e  fo rc e ı o f

 L T
 ī

 þ�
ıh o w n  In  th e  d ia g ra m .

by ıı× ıd e n tlc a l c h a rg e s  a t d ıs ta n c e  r  a s

P e  A  p o in t c h a rg e  is  s u rro u n d e d  s y m m e tric a lıy

J 8 elU 1 6

D  it d o e s  n o t e x p e rie n c e  a  re s u lta n t fo rc e .

a w a y  fro m  X .

u  it e x p e rie n c e s  a  re s u lta n t fo rc e  p u s h in g  it

b a c k  to  X .

B  it e x p e rie n c e s  a  re s u lta n t fo rc e  p u llin g  it

A  its  e le c tric  p o te n tia l e n e rg y  fa lls .

ıf a n  e le c tro n  m o v e s  fro m  X  to  Y ,

P 5  T h e  e q u ip o te n tia l ıin e s  o f a  p a ir o f p o in t

D  to w a rd s  P  p o s itiv e

C  to w a rd s  P  z e ro

B  to w a rd s  Q  n e g a tiv e

A  to w a rd s  Q  z e ro

ę lęc tric fie id  § ! ę ņ ! į a  !

p o in t x ?

th e  e le c tric  fie ıd  a n d  th e  e le c tric  p o te n tia l a t

W W C h  o f th e  fo llo w in g  c o rre c tly  d e s c rib e s

P  X  Q

+ 2  2

b e tw e e n  P  a n d  Q .

a t p o in ts  P  a n d  Q  re s p e c tiv e ly ,  X  ıa  m id w a y

P 4  T w o  c h a rg e s  o f + 2  a n d - 2 a re  s itu a te d

N 97 N ı1 6

E  th e  e le c tric  p o te n tia l m u e t d e c re a a e ,

D  th e  e le c tric  p o te n tia l m u e t ın c re a e e .

C  th e  e le c tric  p o te n tia ı m u s t re m a ın  c o n s ta n t .

B  th e  e ıe c tric  fie ld  e tre n g th  m u e t d e c re a s e ,

A  th e  e ıe c tric  fie ıd  s tre n g th  m u a t ın c re a ıe .

ıin e ,

P 3 In th

N 8 7ııı19
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P a g e  1 3 o f 1 1

4 0  4 0  4 0  4 0
A  E v  B  V  C  

2 5 
V  D  V

p o in t X  a n d  p o in t Y ?

W h a t is  th e  p o te n tia ı d iĦe re n c e  b e tw e e n

m ◆ 田 田 m 国

15 2 0  5

ľ  
V

p o te n tia l d iĦe re n c e  b e tw e e n  th e  p la te s  is  V .

a re  s itu a te d  4 0  m m  a p a rt a s  s h o w n .  T h e

P 1 2 T w o  la rg e  p la n e  p a ra lle l c o n d u c tin g  p la te s

J 9 7ıl/1 6

th e  p la te s .

E  D e c re a s e  th e  p o te n tia l d iĦe re n c e  b e tw e e n

u p w a rd s .

D  M o v e  b o th  p la te s  th e  s a m e  d is ta n c e

c h a rg e .

C  G iv e  th e  p o s itiv e  p la te  m o re  p o s itiv e

B  R e v e rs e  th e  c h a rg e s  o n  th e  p la te s .

A  M o v e  th e  p ıa te s  c lo s e r to g e th e r .

re m a in  s ta tio n a ry ?

c h a n g e s  s h o u ld  b e  m a d e  fo r th e  d ro p le t to

n e g a tiv e  c h a rg e , w h ic h  o f th e  fo llo w in g

1 0 , if th e  o il d ro p le t a c q u ire s  a d d itio n a l

W ith re fe re n c e  to  th e  d ia g ra m  in  q u e s tio nP 1

d  d  q  q
A 业 B 竺 c 브 D 쁘

is  e q u a l in  m a g n itu d e  to

F o r th is  to  o c c u r, th e  w e ig h t o f th e  d ro p le t

p o te n tia l - V .

p la te  is  a t p o te n tia l +  V  a n d  th e  lo w e r

o b s e rv e d  to  b e  s ta tio n a ry  w h e n  th e  u p p e r

T h e  s e p a ra tio n  o f p la te s  is  d ,  T h e  d ro p le t is

- V

-

q

+ v

m e ta l p la te s  a s  s h o w n  in  th e  d ia g ra m .

s itu a te d  b e tw e e n  tw o  p a ra lle l h o riz o n ta l

P 1 0  A n  o iı d ro p le t h a s  a  c h a rg e -

g  a n d  is

J 9 4ıl11 5

'
, 

:.l

E  T h e  s tra ig h t lin e  X Q

D  A  s tra ig h t ıin e  fro m  X  to  R

C  A  c u rv e d  lin e  fro m  X  to  R

B  A  s tra ig h t lin e  fro m  X  to  P

A  A  c u rv e d  lin e  fro m  X  to  P

p a th  fo r th e  b e a m ?

W W C h  o n e  o f th e  fo ıïo w in g  is  a  p o s s ib le

d ire c te d  a s  s h o w n  in  th e  d ia g ra m .

tu b e  in  w h ic h  th e re  is  a  u n ifo rm  e le c tric  fie ld

P 9  A n  e le c tro n  e n te rs  a  re g io n  in  a n  e v a c u a te d

N 8 8ıı12 7

7 .  5 × 1 0
' ' 7  

N  D  7 .  5 × 1 0
"

N

C  3 .  B × 1 0
"

N

e le c tro n ?

W h a t is  th e  m a g n itu d e  o f th e  fo rc e  o n  th e

0  

. .  0 2 0 
>  ×/m

E p l 1 0
-

\ 6  

1

p la te s  a s  s h o w n .

v a rie s  w ith  d is p la c e m e n t x  fro m  o n e  o f th e

p o te n tia l e n e rg y  o f a n  e le c tro n  in  th e  fie ld

p ro d u c in g  a  u n ifo rm  e le c tric  fie ld .  T h e

P 8  T w o  c h a rg e d  p la te s  a re  0 .  0 2 0  m  a p a rt,

J 0 0 6
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P a g e  1 4 o f 1 1

b e tw e e n  th e  tw o .  D e te rm in e  th e  in itia l v e lo c ity  o f th e  th ird  e le c tro n .

D 2 .  T w o  e le c tro n s  a re  fix e d  2 .  0  c m  a p a rt .  A  th ird  e le c tro n  is  s h o t » o m  in fin ity  a n d  c o m e s  to  re s t m id w a y

th e  e x p re s s io n  F -

了 二 二 万
。

Q  
Z

E x p ıa in  w h y  th e  fo rc e  F  b e tw e e n  th e m  ıs  n o t g iv e n  b y

a p a rt a s  s h o w n .

e a c h  o th e r in  a  v a c u u m  w ith  th e ir c e n tre s  d is ta n c e  d

c a rry in g  a  p o s itiv e  c h a rg e  Q  a n d  a re  p la c e d  c lo s e  to

(b ) A  a n d  B  a re  tw o  id e n tic a l c o n d u c tin g  s p h e re s , e a c h

x 一 Ľ互gj
'

，

s e p a ra tio n  x , b e t w e e n  t h e  b a lls  is  g iv e n  b y

a p p ro x im a tio n  ta n ů - s in ů - Q  s h o w  t h a t  t h e

c h a rg e s  q  a s  s h o w n .  U s in g  th e  s m a ıl a n g le

n o n -

c o n d u c tin g  th re a d s  o f le n g th  I a n d  c a rry  s im iıa r

T w o  s im iıa r  c o n d u c tin g  b a lls  o f m a s s  m  a re  h u n g  fro mD 1 .  (a )

1 e v

re a c h  th e  p la te  P Q  if

th e  e le c tro n  m a s s  is  m  e le c tro n s  ju s t

G iv e n  th a t th e  e le c tro n  cfiãŕĝi is  e  a n d  th a t

J ,

.. i e

7  C

6  A  1 3  B

5  B  1 2  B
P  Q

p la te s  a s  s h o w n  
4  A  1 1 E

v e lo c ity  v  e n te r th e  s p a c e  b e tw e e n  th e  
3  E  1 o  B

re la tiv e  to  a  s e c o n d  p la te  M N .  E le c tro n s  o f 2  A  9  A

P Q  is  m a in ta in e d  a t a  n e g a tiv e  p o te n tia l V  1 B  8  D

P 1 3  ın  a n  e v a c u a te d  e n c lo s u re , a  m e t a ı p la te  A n s w e rs

N 8 1ıım
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P a g e  1 5 0 1 1 1

(b ) th e  e le c tric  fie ld  s tre n g th  E .

ı 4  

d

'

(a » th e  e le c tric  p o te n tia l V , U  L
v a ria tio n  fro m  A  to  B  o f

S ke tc h  g ra p h s , o n e  in  e a c h  c a s e , to  s h o w  th e
.  I.  I .  I

d  is  s itu a te d  c e n tra lıy  b e tw e e n  th e  p la te s .

p la c e d  a  d is ta n c e  D  a p a rt.  A  c o n d u c to r o f th ic k n e s s  
Ħ

T w o  la rg e  m e ta l p la te s  a re  o p p o s lte ıy  c h a rg e d  a n d

D 6 .  J 8 7/ı1ı/6

lin e  th ro u g h  th e  c e n tre  o f th e  p la te s  p e rp e n d ic u la r to  th e ir p la n e s ,

S ke tc h  la b e lle d  g ra p h s  to  s h o w  h o w  th e  e le c tric  p o te n tia l a n d  e le c tric  fie ld  s tre n g th  v a rie s  a lo n g  a

p la te s  A  a n d  D  a re  e a rth e d ,  B  is  m a in ta in e d  a t a  p o te n tia l o f  + 3 0  V ,  a n d  C  a t - 5 0
.  
V .

a rra n g e d  a s  s h o w n  in  th e  fig u re  b e lo w .  T h e  d is ta n c e  b e tw e e n  a d ja c e n t p la te s  is  1 5  m m .  T h e  o u te r

F o u r  s q u a re  c o n d u c tin g  p la te s  A , B , 
C  a n d  D , e a c h o f s id e  0 .  7 0  m  a n d  n e g lig ib le  th ic k n e s s , a r eD 5 .

 1 '

�

国 国 团团目爾園國
' ，ふ

in te n s ity  E  w ith  th e  d is ta n c e  x .

2  

\S ke tc h  a  g ra p h  to  s h o w  th e  v a ria tio n  o f th e  e le c tric

a lo n g  th e  x -

a x is .

p o te n tia l V  w ith  th e  d is ta n c e  x  * o m  a  fix e d  p o in t

T h e  fig u re  s h o w s  th e  v a ria tio n  o f e le c tric a l v / vD 4 .

th e  3 .  0 0  × 1 0
3  

k g  p a r t ic le  is  1 2 5  m  s

-
1

.  D e te rm in e  th e  in itia l s e p a ra tio n  b e tw e e n  th e  p a rtic le s .

re le a s e d .  T h e  p a rtic le s  n y  a p a rt , a n d  w h e n  th e  s e p a ra tio n  b e tw e e n  th e m  is  0 .  io o m , th e  s p e e d  o f

o f 6 .  0 0  × 1 0
3  

k g  a n d  th e  s a m e  c h a rg e .  T h e  tw o  p a rtic le s  a re  in itia lıy  h e ıd  in  p la c e  a n d  th e n

O n e  p a rtic le  h a s  a  m a s s  o f  3 .  0 0 × 1 0
3  

k g  a n d  a  c h a rg e  o f + 8 .  0 0  p c .  A  s e c o n d  p a rtic le  h a s  a  m a s sD 3 .
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P a g e  1 6 o f 1 1

(i} w ill b e  a n  o v e r-
e s tim a te  o r a n  u n d e r-

e s tim a te  o f th e  a c tu a l p o te n tia l d iĦe re n c e  【1 】

(i ) S u g g e s t , 
w ith  a  re a s o n , w h e th e r th e  m a g n itu d e  o f th e  p o te n tia l d iffe re n c e  c a lc u la te d  in

th is  a s s u m p tio n , th e  p o te n tia l d iĦe re n c e  b e tw e e n  C  a n d  X .  【2】
m o v e s  fro m  C  to  X .  U s e  th e  v a lu e  o f F  c a lc u ıa te d  in  (b ) (ıı) to  e s tim a te , o n  t h e  b a s is  o f

(c ) (i) A  s tu d e n t a s s u m e s  th a t th e  fo rc e  F  o n  th e  e le c tro n  re m a in s  c o n s ta n t a s  th ė  e le c tro n

【2】
(i ) U s e  F ig  2  to  d e te rm in e  th e  fo rc e  F  o n  a n  e le c tro n  a t a  p o in t m id -

w a y b e tw e e n  C  a n d  X .

(b ) (i) O n  F lg .  1 , m a rk  w ith  a n  a rro w  th e  d ire c tio n  o f th e  e le c tric  fie ıd  a lo n g  C X  【1 】

(a ) D e fin e  e le c tr íc  f i e l d  s tr e n g th  a t a  p o in t .  【1】

F ig .  2

川

4 .

s h o w n  in  F ig  2 ,

T h e  v a ria tio n  w ith  d is ta n c e  d  fro m  C  a lo n g  C X  o f th e  m a g n itu d e  o f th e  e ıe c tric  fie ld  s tre n g th  E  is

T h e  a n o d e  is  e a rth e d .  C X  is  a  lin e  d ra w n  fro m  C  n o rm a l to  th e  a n o d e  A .  T h e  d is ta n c e  C X  is  4 .  0  c m .

F ig .  1

a n o d e  A

E le c tro n s  a re  e m itte d  fro m  c a th o d e  C  a n d  a re  a c c e le ra te d  to w a rd s  a n o d e  A , a s  s h o w n  in  F ig .  1 .

D 7 .  N 0 7ı11ı2
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P a g e  1 7 o f 1 1

c e n tre  lin e  jo in in g  th e  p la te s .  [2 ]
(b ) E x p ıa in  w h y , i n  t h e  a b s e n c e  o f a n y  o th e r c h a rg e d  b o d ie s , th e  p o te n tia l w ill b e  z e ro  a lo n g  th e

B .  [2 ]
i} th e w o rk th a t n e e d s to b e d  , 4 8 % 1  a  rg  e  o f 8 .  0 × 1 0

4 a
c f ro m p o in t A to p o in t

(ı) th e  v a ıu e  o f th e  e le c tric  fie ld  s tre n g th  b e tw e e n  th e  p la te s , [3 ]

(a ) F ro m  th e  d ia g ra m , d e d u c e

F lg .  8 (d ra w n  to  s c a le ) 
t
t o ū

p a ra lle l, c h a r g e d  m e ta l p la te s .  It a ls o  s h o w s  lin e s  jo in in g  p o in ts  a t th e  s a m e  p o te n tia l (d o tte d

is  d ra w n  to  fu ll s c a le  a n d  s h o w s  th e  p a t t e r n  o f th e  e le c tric  fie ıd  (s o ıid  lin e s ) in  a n d  a ro u n d  a

D 8 .
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h ig h e r p o te n tia l.  
[3 ]

C a lc u la te  th e  d iĦe re n c e  in  p o te n tia l b e tw e e n  A  a n d  B .  S ta te  w h e th e r A  o r B  is  a t th e

W h a t is  th e  g a in  in  th e  k in e tic  e n e rg y  o f th e  p ro to n ?

P a g e  1 8 o f 1 1

(b ) D e te rm in e  th e  s p e e d  o f th e  e le c tro n s  w h ic h  c o m e  o u t o f s lit B .  【3】

(i  ) D e s c rib e  th e  p a th  o f th e  b e a m  in  b e tw e e n  th e  p la te s .  【2】

(ii) D ra w  th e  e ıe c tric  fie ıd  Iín e s  b e tw e e n  th e  p la te s .  【1】

b e tw e e n  th e  p la te s ?

(a ) W n a t is  th e  m a g n itu d e  a n d  d ire c tio n  o f th e  a c c e le ra tio n  o f a n  e le c tro n  w h ile  it is

2 5 m m
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th e  p ıa te .  E le c tro n s  e m e rg in g  fro m  B  h a v e  th e  s a m e  v e lo c ity .  N e g le c t th e  e « e c t o f g ra v ity .

c o n ta in in g  e le c tro n s  o f d iffe re n t s p e e d s  is  d ire c te d  to w a rd s  s lit A  a t a n  a n g le  o f 1 5  d e g re e s  w ith

th e  u p p e r,  a n d h a s  tw o  p a ra lle l s lits  A  a n d  B  in  it w h ic h  a re  2 5  m m  a p a rt .  A  c o llim a te d  b e a m
p la te s  a re  a rra n g e d  6 .  0  m m  a p a rt in  a  v a c u u m .  T h e  lo w e r  p la te  is  a t a  p o te n tia l o f +  4 5 V  re ıa tiv e  to

T h e  fig u re  b e lo w  s h o w s  th e  p rin c ip ıe  o f a  ty p e  o f v e lo c ity  s e le c to r fo r e le c tro n s .  T w o  p a ra ııe l m e ta lD 10 .

(i) H o w  m u c h  w o rk  is  d o n e  b y  th e  fie ld  o n  th e  p ro to n ?
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d is ta n c e  o f 0 .  0 7 8  m  a s  s h o w n  in  th e  fig u re  b e ıo w .

(b ) A  p ro to n  is  m o v e d  in  a  v a c u u m  b y  a  u n ifo rm  e le đ ric  fie ld  o f 2 .  7 ×1 0
o  

N  c
4  

fro m  A  to  B , a

u n ifo rm  fie ld  s tre n g th  o f 2 .  7 ×1 0
s  

N  C
'
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.  【2】
(a ) C a lc u ıa te  th e  fo rc e  e x e rte d  o n  a  p ro to n , w h ic h  h a s  a  c h a rg e  o f + 1 .  6  × 1 0

-
ı e  

C , w h e n  it is  in  a
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th e  b o n d  b e tw e e n  th e  io n s .

(d ) ıt is  k n o w n  th a t, in  th is  m o le c u le , f o  i s  a b o u t 0 .  3 n m .  D e d u c e  th e  e n e rg y  re q u ire d  to  b re a k

(c ) D e te rm in e  U .  i. .  Th e  m in im u m  p o te n tia l e n e rg y  o f th e  m o le c u le , in  te rm s  o f fo , e  a n d E o  ·

th a t C  w h e re  fo  is  t h e  e q u ilib riu m  s e p a r a t io n  o f  t h e  io n s .

d r
(b ) G iv e n  th a t fo rc e  F  a n d  p o te n tia l e n e rg y  U p  a re  r e la te d  b y  th e  e x p re s s io n F - - &

, s h o w

e q u a tio n .  E x p ıa in  w h y  th e  e x p o n e n t o f r  in  th e  firs t te rm  is - 1 .

(a ) G iv e  a  p h y s ic a ı in te rp re ta tio n  o f e a c h  o f th e  tw o  te rm s  o n  th e  rig h t- h a n d  s id e  o f th is

w h e re  r  is  th e  s e p a ra tio n  o f th e  io n s  a n d  C  ls  a  p o s itiv e  c o n s ta n t .
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A  c e rta in  m o le c u le  c o n s is ts  o f tw o  s in g ïy
-

c h a rg e d  io n s , A
'

a n d  B
-

.  A n  e q u a tio n  fo r th e  p o te n tia lC 1 .

P H Y S IC S  D  E P A R T M  E N T

R A F F L E S  ıN S T ıT U T IO  N



P a g e  1 1 0 o f 1 1

爿国虹

a ttra c tiv e .  E le c tric  fo rc e  e x is ts  b e tw e e n  c h a rg e s , w h ile  g ra v ita tio n a l fo rc e  e x is ts  b e tw e e n  m a s s e s .

D iffe r e n c e s  E le c tric  fo rc e  c a n  b e  a ttra c tiv e  a n d  re p u ls iv e  in  n a tu re , w h ile  g ra v ita tio n a ı fo rc e  is  o n ly

5 5 .  S im ila r itie s  : B o th  fo rc e s  a re  in v e rs e - s q u a re  la w s .

d iffe re n c e  b e tw e e n  th e  tw o  p la te s  d iv id e d  b y  th e  s e p a ra tio n  b e tw e e n  th e m .

T h e  u n ifo rm  e le c tric  fie ıd  s tre n g th  b e tw e e n  c h a rg e d  p a ra lle l p la te s  is  d e te rm in e d  b y  th e  p o te n tia l

m o v e s  in  a  s tra ig h t lin e .

T h u s , th e  p a th  is  p a ra b o ıic  b e tw e e n  th e  p la te s .  O n  e x itin g  th e  re g io n  b e tw e e n  th e  p ıa te s , th e  p a rtic ıe
p o te n tia l, w h iıe  th e  c o m p o n e n t o f th e  v e lo c ity  p e rp e n d ic u la r to  th e  e le c tric  fie ld  re m a in in g  c o n s ta n t .

5 3 .  T h e  p o s itiv e ıy  c h a rg e d  p a rtic ıe  w ill e x p e rie n c e  a  c o n s ta n t a c c e le ra tio n  to w a rd s  th e  p la te  o f lo w # P

自

(a ) ( b )

5 2 .
q ?

fo rc e  in  b rin g in g  a  s m a ll te s t c h a rg e  fro m  in fin ity  to  th a t p o in t .

T h e  e le c tr ic  p o te n tıa ı a t a  p o in t is  d e fin e d  a s  th e  w o rk  d o n e  p e r u n it p o s itiv e  c h a rg e  b y  a n  e x t e r n a l

p la c e d  a t th a t p o in t .

5 1 .  T h e  e le c tr ic  f ie ıd  s t re n g th  a t a  p o in t is  d e f i n e d  a s  th e  e ıe c tric  fo rc e  e x e rte d  p e r u n it p o s itiv e  c h a rg e

s e ıf - C h e c & g g e s t e dŁ s Ħm i r t e
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lo s s  in  K E  =  g a in  in  E P E

the n  (i.  e .  v e r tic a lly , v e lo c ity  is  z e ro ) .
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v e lo c ity  s h o u ld  b e  s o le ly  h o riz o n ta l b y

s la n te d  2 5 m m  s e rv e s  n o  p u rp o s e ) .

S in c e  4 0 m m =  V , 2 0 m m s 2 0 / 4 0  V  (th e

re p re s e n t a  A V  o f W 8 ) .

v e lt ic a ı d o tte d  ıin e s  e v e ry  5 c m  to

lin e s  a re  p a ra lle ı to  th e  p la te s .  (D ra w  7

12  B  S in c e  th e  fie ıd  is  u n ifo rm , e q u ip o te n tia ı

d e c re a s in g  V  o r in c re a s in g  d .

re d u c e d  (to  a c h ie v e  e q u ilib riu m ) b y

fo rc e  o n  th e  ıa rg e r c h a rg e  c a n  b e

B a s e d  o n  a b o v e  e q u a tio n ,  th e  e le c tric1 1 E

b e  e x p e rie n c e  a  fo rc e  fo rm  Y  to  X .

S in c e  E  p o in ts  fro m  X  to  Y , a
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P o te n tia l, to w a rd s  Q .

E le c tric  F ie ld  p o in ts  fro m  h ig h  to  lo w

E  B y d e fin itio n .  

M g
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th e  d ire c tio n  o f A  
1 0  B  

A v  (V - (- V ))
.  

2V q

re s u lta n t fo rc e  d u e  to  th e  th re e  c h a rg e s  is  in  
fo rc e .  H e n c e , a  p a ra b o ıic  p a th  u p w a rd s .

e x e rte d  b y
- Q  (d ire c tio n  o f D i.  H e n c e , 

fo rc e  
9  A  E le c tro n s  e x p e rie n c e  a  v e rtic a l, u p w a rd

b y
- Q .  T h e  re s u lta n t fo rc e  e x e rte d  b y  th e  tw o  

d (
c o rn e r , it w ill b e  re p e lle d  b y  

◆ Q  a n d  a ttra c te d  
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1 5 2
- 7 ,  5 × 1 0
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S in c e  th e  a n g ıe s  a re  v e ry  s m a ıl, t a n  Q .  Q , : 划  2 .  0 .
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