
(c ) W h a t is  its  re s is ta n c e  u n d e r th e s e  o p e ra tin g  c o n d itio n s ?

(b ) A t w h a t ra te  is  e le c tric a l e n e rg y  d is s ip a te d  in  th e  b u lb  w h e n  it is  o p e ra tin g  a t its  ra te d  v o lta g e ?

(a ) H o w  m u c h  c h a rg e  flo w s  th ro u g h  th e  b u ıb  in  1 .  0  h o u r w h e n  it is  o p e ra tin g  a t its  ra te d  c u ıT e n t?

P 1 .  A  to rc h  is  ra te d  a s
'

2 .  5  V , 0 .  0 3 0  A  
T

.

S e lf - P r a c t ic e  w u  e s t i o n  s

5 1 2 .  S ta te  th e  m a x im u m  p o w e r th e o re m .

5 1 1 .  H o w  d o e s  th e  in te r na l re s is ta n c e  o f a  b a tte ry  a ffe c t its  te rm in a ı p .  d .  A n d  o u tp u t p o w e ť ?

re s is to r in  te rm s  o f R ?

If th e  c irc u it e le m e n t is  a  re s is to r o f  re s is ta n c e  R ,  w h a t is  th e  e le c tric  p o w e r d e liv e re d  to  th e

p a s s in g  th ro u g h  it,  w h a t is  th e  e le c tric  p o w e r P  d e liv e re d  to  o r e x tra c te d  fro m  th e  c irc u it e le m e n t?

F o r a n  e le c tric  c irc u it e le m e n t w ith  p o te n tia l d iffe re n c e  V  b e ıw e e n  its  te rm in a ıs  a n d  c u rre n t !5 1 0 .

5 9 .  S ke tc h  th e  te m p e ra tu re  c h a ra c te ris tic  o f a  th e rm is to r .

s e m ic o n d u c to r d io d e  a n d  a  f i l a m e n t  ıa m p .

5 8 .  S ke tc h  a n d  e x p ıa ın  th e  F V  c h a ra c te ris tic s  o f a  m e ta llic  c o n d u c to r a t c o n s ta n t te m p e ra tu re , a

5 7 .  S ta te  O h m
'

s  L a w .

d ]Ħe re n c e  (p ,  d .)  ·
5 6 .  U s e  e n e rg y  c o n s ld e ra ııo n s  to  d is tin g u is h  b e tw e e n  e ıe c tro m o tlv e  lo rc e  (e , m , r.) a n d  p o te n tia l

5 5 .  S ta te  th e  d e lln ltio n  o f e le c tro m o tiv e  fo rc e .

5 4 ,  S ta te  th e  d e lln ltıo n  b r p o te n tla ı d lĦe re n c e  b e ıw e e n  Iw o  p o in ta .

5 3 .  S ta te  th e  e q u a tıo n  re ıa lln g  c u rre n t a n d  d rĦ  v o lo c iıy .  E x p la in  a ll ıy n b o ıı u ıe d ,

5 2 .  S ta le  th e  e q u a ılo n  re ıa ıin g  c h a rg e  Q  a n d  c u n e n ı ı.

5 1 .  E x p la in  w h a t ıı m e a n t b y  a n  e ıe c lrlc  c u rre n t.

S e ıf -
c h e c k  Q u e s t io n s
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.

,  in v e rs e ly  p r o p o rtio n a l to  .  N 8 8/I/13

D  in v e rse ly  p ro p o rtio n a l to  x .

C  in d e p e n d e n t o f x .

B  p ro p o r tio n a ı

'

to  x .

Aĉ 
· 

p ro p o rtio n a ı to  ß .

d  is
.  
th e  c a s e  a n d  th e  m e ta ı

tT h e  re s is ta n c e  b e tw e e n H  H -ヒ 、

tt h e  d ia g
r a m .

II m e ta l ro dȘto  a  d e p th  x  a s  s h o w n  in

: a  c y
ıin d r ic a l m e t a ı c a s e

Ą c o n d u c tin g  liq u id  filısP 7  Ą  c o n d u c tin g  liq u id  fills

0 0 .  1 0 .  2 0 .  3 0 .  4 0 .  Ś
(b ) W h a t is  th e  p o w e r d is s ip a te d  a t p o in t 1 a n d  p o in t 2 ?  

V / V

0 .  0 1
(a ) W h a t is  th e  re s is ta n c e  a t p o in t 1 a n d  p o in t 2 7

O .  

:-l====l
P 6 .  A n  e le c tric a l d e v ic e  h a s  th e  V  g ra p h  a s  s h o w n .

(re s is tiv ity  o f c o n s ta n ta n -
4 .  吕 × 1 0

7  
Q  m )

th is  w ire  w o u ld  b e  n e e d e d  to  m a k e  a
'

1 2  V , 3 0  W  h e a te r lila m e n t?

(b ) C a lc u la te  th e  re s is ta n c e  p e r m e tre  o f c o n s ta n ta n  w ire  o f d ia m e te r 0 .  3 5 m m .  W h a t le n g th  o f

th a n  5 .  0  V  a lo n g  ıts  le n g th .  W h a t is  th e  m in im u m  a c c e p ta b le  d ia m e te r o f th le  c a b le ?
(a ) A  c o n s ta n te n  w ire  o f le n g th  1 5  m  is  to  c a rry  a  c u rre ń t o f 2 5  A  w ith  a  p o te n tıa l d ro p  o f n o  m o reP 5 .

(b ) W n a t ıs  th e  re s is tlv lty  o f th e  m a te ria ı fro m  w h ic h  It ls  m a d e ?

(a ) W n a t ls  th e  re s ıs ta n c e  o f th le  c o n d u c to r?

c u rre n t o f 4 .  6 0  A  w h e n  a  p .  d .  o f 6 0 .  0  V  le  a p p lie d  b e tw e e n  lte  e n d B .

P 4 .  A  c y lin d ric a l c o n d u c to r w ith  a  le n g th  o f 2 .  0 0  m  a n d  a  d ia m e te r o f 0 .  5 0 0  c m  la  fo u n d  to  c a rry  a

p 3 .  D ls tln g u ia h  b e tw e e n  re s is ta n c e  a n d  re s le tlv ıty .

3 0  C .  If th e  e n e rg y  lıb e ra te d  ıa  2 .  1 × 1 0
"

J , w n a l ıa  th e  p .  d .  ın v o lv e d ?

(b ) ït is  e s tim a te d  th a t th e  a v e ra g e  q u a n tıy  o f e le c lrlc  c h a rg e  tra n s p o rte d  In  a  llg h le n ın g  ñ a s h  ıe

1 .  5 × 1 0
"

m  o n c e  a  y e a r .  E s lım a te  th e  a v e ra g e  e le c tric  c u rre n t a lo n g  th e  o rb H .

th e  e u rfa c e  o f th e  E a rth  ıB  6 .  6  × 1 0
'

C .  T h e  E a rth
.  

R e v o lv e s  a ro u n d  th e  S u n  a t a  d is ta n c e  o f

(a ) T h e  E a rth  a s  a  w h o le  c a M e s  n e g a tıv e  c h a rg e ı.  O r \ a  d a y  w tih  n n e  w e a th e r, t h e  t o t a l c h a rg e  o nP 2 .

p H Y S ıC S  D E p A R T M E N T
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c  P - ( R  E  p - \  k
-

h - P ť

W h a t js th e  p p
w e r in p u t to  th e  fa c to ry ?

c o n n e c te d  to  a  fa c io ry  b y  c a b ıe s  o f  to ta l re  s i s ta riĘe  R .

p 1 1 .  
A  g e n e ra to r ,  w ith  o u tp iıt p o w e r  P  a n d  o u tp u Ł v o lta g e  {V  is

C a ıc u ïa te  th e  te rm in a l p .  d .  o f th e  c e ll w h e n  m a x im u m  p o w e r  is  d e liv e re d .

v a ï u e ?

(b » W n a t  
·  

is  th e  v a lu e  o f  th e  e x te rn a l re s is ta n c e  if th e  p o w e r d e liv e re d  is  to  h a v e  a  m a x im u m

(a » C a lc u la te  th e  p o w e r d e liv e re d  to  a n  e x t e r n a l  2 .  5  Q  re s is to r .

A  c e ll h a s  e .  m .  f.  1 ,  5  V  a n d  in te rn a l re s is ta n c e  0 .  5  0 .P 1 0 .

(b ) W n a t is  th e  p o w e r d is s ip a te d  in  th e  c a b le ?

(a ) W n a t is  th e  p o te n tia l d ro p  a c ro s s  th e  a lu m in u m  c a b le s ?

d ia m e te r o f 8 .  2 5  m m , a  r e s is tiv ity  o f 2 .  8 0  × 1 0
-

o  O  m  a n d  it c a rrie s  a  c u rre n t o f 1 2 5  A

th e  p ıa n e .  T h e  a lu m in u m  c a b ıe s  c o n n e c tin g  th e  b a tte ry  a n d  th e  m o to r h a s  a  le n g th  o f 6 .  10  m , a

F o r p ro p e r b a la n c e  in  s o m e  s m a lı a irc ra ft, t h e  1 2 ,  0  V  e n g in e  b a tte ry  m u s t b e  ıo c a te d  in  th e  ta iıP 9 .

D  T h e  re 8 ıs ıa n c e  o f th e  re s ls lo r e q u a ls  th a t o f th e  « la m e n l ıa m p  w h e n  V -
O ß V ,

C  T h e  re s is ta n c e  o f  th e  fu a m e n t la m p  ıs  tw ic e  th a t o f th e  re s ıs to r  a t 1 .  0 V .

B  T h e  re s ıs ta n c e  o f th e  d ıo d e  ıs  c o n e ta n t a b o v e  0 .  8 V .

A  T h e  re s ıs ta n c e  o f th e  d ıo d e  e q u a ls  th a t o f th e  flıa m e n t ıa rn l» a t a b o u t 1 .  2 V .

W n ıc h  s ta te m e n t ı8  c o m o c ť ?

p H Y 8 ıC 8  D E p A R T M E N T
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4

, q  ; ł 

J-

(re s ió tiv i \  o f c o p p e r - 8 9 6 0  k g  m
«

, m a s s  o f e a c h  c o p p e r a to m  ·  1 .  0 6  × 1 0
-

2  s  

k g )

o n e  fre e  e le c tro n , e s t im a te  th e  d rift v e lo c ity  o f th e  fre e  e le c tro n s  in  th e  w ire .  侧目冒
A  c o p p e r w ire  o f d ia m e te r 1 m m  c a rrie s  a  c u rre n t o f 1 A .  G iv e n  th a t e a c h  c o p p e r a to m  c o n trib u te s  月国虹D 2 .

[0 .  2 5 0  × 1 0
3  

C  s
'

1

,  
0 .  0 3  × 1 0

3  
C  S

-

1 , 9  × 1 0
"

s
-

'

]

u n re lia b le .

(d ) B y  c o n s id e rin g  th e  s ig n ific a n t fig u re s  a v a ila b le , e x p la in  w h y  y o u r a n s w e rs  to  (b ) a n d  (c ) a re

th a t th e  c h a rg e  o n  e a c h  p o s itiv e  p a rtic le  is  + 3 .  2 0  × 1  ( r
' "

C .

th e  n u m b e r o f p o s itiv e ly  c h a rg e d  p a rtic le s  p a s s in g  a n
y  p

o in t in  th e  g a s  p e r s e c o n d , g
i v e n

(b ) th e  p o s itiv e  c h a rg e  R o w in g  p a s t a n y  p o in t in  th e  g a s  p e r s e c o n d ,

(a ) th e  n e g a tiv e  c h a rg e  fıo w in g  p a s t a n y  p o in t in  t h e  g a s  p e r s e c o n d ,

C a lc u la te

n e g a tiv e  p a rtic le  is  1 .  6 0 .  1  ( r
"

C .

p a rtic le s  p a s s in g  a n y  p o in t in  th e  g a s  p e r u n it tim e  is  1 .  5 6  × 1 0
"

s
-

1  

a n d  th e  c h a rg e  o n  e a c h

In  th is  c a s e , t h e  c o p p e r c o n d u c to rs  to  th e  g a s  c a n y  a  c u rre n t o f 0 .  2 8  m A .  T h e  n u m b e r o f n e g a tiv e

p r e s s u re

c o n d u c to r g a s  a t lo w

c o p p e r

可
一 任可

― ― 。
。一

吵
一

flo w in g  in  th e  o p p o s ite  d ire c tio n  a s  s h o w n  b e lo w .

In  a  g a s , c o n d u c tio n  o c c u rs  a s  a  re s u lt o f n e g a tiv e  p a rtic le s  flo w in g  o n e  w a y  a n d  p o s itiv e  p a rtic le s

[N g g /3 /5  p a rtiD 1

D is c u s s io n  Q u e s t io n s

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 IT U T IO N



K a ) 1 .  6 2 - 1 .  6 3V  (b ) 0 .  3 8 A J

(b ) E s tim a te  th e  n e w  c u rre n t fıo w in g  th ro u g h  th e  c e ll If its  e m f is  d o u b le d .

c u rre n t In  th e  c irc u it ıs  0 .  2  A .  C a lc u ıa te  th e  e .  m .  f o f th e  c e ll.

(a ) T h e  re s is to rs  R  a n d  X  a re  c o n n e c te d  In  s e rle s  w ith  a  c e ll o f n e g lig ib le  in te rn a ı re s is ta n c e .  T h e

V /V

0

h e  g ra p h  b e lo w  s h o w s  th e  A V  c h a ra c te ris tic s  o f tw o  re s is to rs  R  a n d  X

0 ,  2 -

O A

0 .  6
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D 4 .

K a ) (ii) 1 .  3 3 0 , 2 .  1 8 0 , (b ) (i) 0 .  0 4 0 m ]

«iii» S u g g e s t tw o  w a y s  o f  m a k in g  a  fila m e n t w ire  m o re  p ra c tic a l.

«ii) E x p la in  w h y  th is  s tra ig h t le n g th  o f  w ire  is  im p ra c tic a l.

te m p e ra tu re .  T h e  re s is tiv ity  o f tu n g s te n  a t ro o m  te m p e ra tu re  is  5 .  5  × 1 0

-
8

Q  m .

«i) C a ıc u ıa te  th e  ıe n g th  o f  w ire  re q u ire d  o f a  re s is ta n c e  o f 0 .  4 0 0  w h e n  th e  w ire  is  a t ro o m

d ia m e te r 0 .  0 8 4 m m .

«b» T h e  fila m e n t o f a  ıa m p  c a n n o t b e  m a n u fa c tu re d  * o m  a  s tra ig h t p ie c e  o f  tu n g s te n  w ire  o f

g ra d ie n t o f th e  g ra p h  a t th e  s a m e  v o ıta g e  v a lu e s .

(iii) E x p ıa in  w h y  th e  re s is ta n c e  a t e ith e r o f th e s e  v o ıta g e s  v a ıu e s  is  n o t th e  re c ip ro c a ı o f th e

(ii) D e d u c e  th e  re s is ta n c e  o f th e  h e a d ıa m p  a t 4 .  0 V  a n d  a t 1 2 .  0 V .

«i) E x p ıa in  w h y  th e  g ra p h  s to p s  a t V -
1 5 .  4  V .

P H Y S IC S  D E P A R T M E N T
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[3 .  O x 1 0
e 

Q , 1 .  8 8 m A ]

p re c a u tio n s  d o  y o u  s u g g e s t?

(d ) O n e  o b v io u s  s a fe ty  p re c a u tio n  Is  to  k e e p  liv e  w ire s  w e ll in s u la te d .  W h a t o th e r s a fe ty

a « e c t th e  p o s s ib le  d a n g e r fro m  e le c tric  s h o c k ,

(c ) D is c u s s  tw o  fa c to rs , r e fe rre d  to  a b o v e , w hic h  a « e c t th e  m a g n itu d e  o f th e  c u rre n t a n d  h e n c e

c u rre n t th ro u g h  th e  p e rs o n .

g  c m  a s  s h o w n  a b o v e .  T h e  a v e ra g e  th ic k n e s s  o f th e  s k in  o f h is  h a n d  ls  1 ,  0  m m .  E s tim a te  th e

A  p e rs o n , w h o  ls  w e ll e a rth e d , a c c id e n ta lly  g ra b s  a  w ire  o f d ia m e te r 0 ,  4 0  c m  a t a  p o te n tia l o f

F o r a  la y e r o f d ry  s k in  1 .  0  m m  th ıc k , d e te rm in e  th e  re s is ta n c e  o f a  1 .  0  c m
2 

a re a  o f s k in .

ÁK 
°

to  in itia l re s is ta n c e .  [1 .  1 1]
O i) T h e  le n g th  o f th e  re s is ta n c e  w ire  in c re a s e s  b y  5 .  2 % .  C a lc u la te  th e  ra tio  o f fin a l re s is ta n c e

冒(i) S h o w  th a t th e  re s is ta n c e  o f th e  w ire  is  d ire c tly  p ro p o rtio n a l to  th e  s q u a re  o f its  le n g th .

s u p p o rts  m o v e  a p a rt.  T h e  v o lu m e  o f th e  w ire  a n d  its  re s is tiv ity  b o th  re m a in  c o n s ta n t 
月国虹

fix e d  b e tw e e n  tw o  s u p p o rts .  T h e  le n g th  o f th e  re s is ta n c e  w ire  in c re a s e s  w h e n  th e  tw o

A  re s is ta n c e  w ire  o f ıe n g th  L  a n d  c ro s s -
s e c tio n a l A  h a s  a  re s is ta n c e  R .  T h e  re s is ta n c e  w ire  is

p o te n tia l d iffe re n c e  V  a c ro s s  it .

D e s c rib e ,  w ith  th e  h e lp  o f e q u a tio n s , h o w  th e  re s is ta n c e  o f th is  d io d e  d e p e n d s  o n  th e

«a » T h e  fo llo w in g  fig u re  s h o w s  th e  A V  c h a ra c te ris tic  o f o  p a rtic u ıa r s e m ic o n d u c to r d io d e .

D 5  [H 1 N 2 0 0 7 /2/2  p a h ]
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仁

[ (a ) 2 6 8  A  (b ) 1 0 .  3 n , (ii) 2 2 5 0 0  V , (iii) 54 3 0  kw , (iv ) 0 .  9 0 0 】

tra v e llin g  a t th e  s a m e  s p e e d  o n  th e  fla t.

(lıı) A  d ıĦe re n t c u rre n t ls  n e e d e d  w h e n  th e  tra in  ıs  c lim b in g  a  h ill fro m  th a t re q u ire d  w h e n

s y s te m  s u c h  a s  th ls ,

(II) F o r c o n s ta n t p o w e r tra n s m ılle d , a  h ig h v o lta g e  s u p p ly  ls  e s s e n tia l fo r a  ra ilw a y

d o e s  n o t g e t a n  e le c tric  s h o c k ,

(ı) A  ra ilw a y  e m p lo y e e  w h o  to u c h e s  th e  tra c k  th ro u g h  w h ic h  th e re  ls  a  c u rre n t o f 2 4 1 A

(c ) E x p ıa in  th e  fo llo w in g  fa c ts  a b o u t th e  s u p p ly  to  th e  e n g in e .

(iv ) th e  fra c tio n  o f th e  p o w e r s u p p lie d  w h ic h  is  u s e d  b y  th e  e n g in e

(il ) th e  p o w e r s u p p lie d  to  th e  e n g in e

(ii) th e  p o te n tia l d iffe re n c e  a c ro s s  th e  e n g in e

(b ) (i) th e  re s is ta n c e  o f th e  o v e rh e a d  w ire  b e tw e e n  th e  p o w e r s u p p ly  a n d  th e  e n g in e .

W h e n  th e  e n g in e  is  3 0  k m  ū o m  th e  p o w e r s u p p ly , it is  s u p p lie d  w ith  a  c u rre n t o f 2 4 1 A .  C a lc u la te

C a lc u la te  th e  c u rre n t w h ic h  is  n e e d e d .

(a ) C o n s id e r firs t w h e n  th e  e n g in e  is  c lo s e  to  th e  p o w e r s u p p ly  a n d  re q u ire  6 7 0 0  k w  o f p o w e r .

o v e rh e a d  w ire  is  0 .  3 4 4  a n d  th e  re s is ta n c e  o f th e  tra c k  c a n  b e  n e g le c te d .

return u r r e n t  fro m  th e  e n g in e  re tu rn s  th ro u g h  th e  tra c k .  T h e  re s is ta n c e  p e r k ilo m e tre  o f th e

T h e  fig u re  s h o w s  th e  a m n g e m e n t fo r s u p p ly in g  p o w e r to  a n  e n g in e .  A  2 5 kv  s u p p ly  is  u s e d  a n d  th e

[N 9 8 /3/4  p a rtiD 9 .

[ (a ) 1 1 6  V , (b ) (i) 1 2 .  8 kw , (ii) 4 3 6  W , (iii) 9 7  % , (c ) $ 6 .  5 3 ]

e le c tric ity  fo r 3  h o u rs ?

If 1 kw h o f e le c tric a l e n e rg y  c o s ts  $ 0 .  17 , h o w  m u c h  w ill t h e  c u s t o m e r  n e e d  t o  p a y  if  h e  u s e s

(íii) th e  e ffic ie n c y  o f tra n s m is s io n .

(ii) th e  p o w e r lo s t in  th e  c o p p e r w ire s ,

(i) th e  p o w e r th a t th e  c u s to m e r is  re c e iv in g  a n d

(b ) F o r th e  lo a d  in  (a ), fin d

(a ) F in d  th e  v o lta g e  a t th e  c u s to m e r
'

s  h o u s e  fo r a  lo a d  c u rre n t o f 1 1 0  A .

tw o  c o p p e r w ire s , e a c h  o f w h ic h  is  5 0 .  0  m  lo n g  a n d  h a s  a  re s is ta n c e  o f 0 .  10 8  n  p e r 3 0 0  m .

D B .  A n  e le c tric  u tility  c o m p a n y  s u p p lie s  
u  

a  c u s to m e r
'

s  h o u s e  fro m  th e  m a in  p o w e r ıin e s  o f 1 2 0  V  w ith

th e  inte rnal re s is ta n c e  o f th e  b a tte ry ?  [1 .  1 Q 】

T h e  v o ltm e te r re a d s  1 2 .  5  V  w h e n  th e  s w itc h  is  o p e n , b u t 8 .  1 V

D 7 .  A  b a tte ry  is  c o n n e c te d  in  s e rie s  w ith  a  2 .  0  n  re s ió to r  a n d  a  s w itc h  S .  A  h ig h  re s is ta n c e  v o ttm e te r is

p H Y S ıC S  D E P A R T M E N T
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8

R  =  L'  · ?,

d ire c tio n ,  is  g iv e n  b y

in  th e  ra d ia
S h o w  ıh a t th e  re s is to r

'

s  r e s is ta n c e  to  c u rre n t n o w  p e rp e n d ic u la r to  th e  c y lin d e r
'

s  a x is , in  th e

In n e r ra d iu s  r ï , o u t e r  r a d iu s  h  a n d ıe n g th  L .

A  re s is to r is  m a d e  fro m  a  m a te ria l o f re s is tlv lty  p .  \t is  fo rm e d  in  th e  s h a p e  o f a  h o llo w  c y lin d e r w it
C 4 .

th e  m in im u m  o u tp u t v o lta g e  to  a c h ie v e  th is .  [2 .  8 3 × 1 0
4  

V 】
ıt is  re q u ire d  th a t th e  p o w e r lo s s  in  th e  ıin e  s h o u ld  n o t e x c e e d  0 .  0 15  %  o f th e  to ta ı p o w e r .  F in d

(b ) T h is  s y s te m  is  to  tra n s m it p o w e r o f 2 0 0  k w  » o m  th e  g e n e ra to r .  T h e  lin e  re s is ta n c e  is  0 .  6 0 0 .

p ro p o rtio n a l to  V , w h e r e  V  is  t h e  o u t p
u t  v o lt a g e  o f th e  g e n e ra to r .

(a ) S h o w  M a t , fo r a  g
iv e n  p o w e r P  d e liv e re d  b y  th e  g e n e ra to r ,  t h e  p o w e r lo s s  in  th e  lin e  is  in v e rs e ly

to  p o w e r ıo s s  in  th e  ıin e .  T h e  lo a d  re s is ta n c e  is  R .

A n  e ıe c tric a ı tra n s m is s io n  lin e  c o n n e c ts  a  g e n e ra to r to  a  lo a d .  T h e  lin e  h a s  re s is ta n c e  X , g iv in g  ris e
C 3 .

(R e s is tiv ity  o f iro n - 8 .  9  × 1 0
4  

Q  m , r e s is tiv ity  o f c o p p e r - 1 .  6  × 1 0
4  

a  m ) [0 .  0 15  m m ]

p la te d  w ire  to  7 5  %  o f th e  re s is ta n c e  o f th e  b a re  iro n  w ire .

C a lc u la te  th e  th ic k n e s s  o f c o p p e r re q u ire d  to  re d u c e  th e  re s is ta n c e  b e tw e e n  th e  e n d s  o f th e  c o p p e r-

A  th in  la y e r o f c o p p e r is  d e p o s ite d  u n ifo rm ly  o n  th e  s u rfa c e  o f a n  iro n  w ire  o f ra d iu s  0 .  5 0  m m .

C 2 .

[7 .  5 × 1 0
- 3

v , 1 .  3 × m  
2 

0 ]re s is ta n c e  o f th e  n e tw o rk  b e tw e e n  X  a n d  S .

a c ro s s  e a c h  o f th e  w ire s  m a k in g  u p  a  c o n tin u o u s  p a th  b e tw e e n  X  a n d  S .  H e n c e , fin d  th e
(c ) T h e  p o te n tia ı d iĦe re n c e  b e ıw e e n  X  a n d  S  is  th e  a lg e b ra ĺc  s u m  o f th e  p o te n tia l d iffe re n c e s

c o n s id e rin g  th e  s y m m e try  o f  th e  c u b e , n n d  th e  c u rre n ts  in  e a c h  o f th e  w ire s .  12 0 0  m A , 1 0 0  m A ]
(b ) A  c u rre n t o f 6 0 0  m A  e n te rs  a t th e  c o rn e r X  a n d  le a v e s  a t th e  d ia g o n a lly  o p p o s ite  c o rn e r S .  B y

4 .  9 × 1 0
- 7

0 m .  [1 ,  5 × 1 [r
z 

0 ]

(a ) F in d  th e  re s is ta n c e  o f o ıJe  o f th e  c o n s ta n ta n  w ire s , g iv e n  th a t th e  re s ls tiv ity  o f c o n s ta n ta n  is

U  V

0 0  m A

"

I I Ia s  s h o w n  in  th e  fig u re  o n  th e  rig h t .

c ro s s -
s e c tio n a l a re a  0 .  6 6  m m

2
, a s  t h e  e d g e s  o f a  c u b e

id e n tic a l c o n s ta n ta n  w ire s , e a c h  o f le n g th  2 0  m m  a n d

A  re s is ta n c e  n e tw o rk  is  fo rm e d  b y  c o n n e c tin g  tw e lv eC 1 .

C h a lıe n g in g  Q u e s t io n s
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re s ıs ta n c e  o f t h e  lo a d  ıs  e q u a ı to  t h e  ın te rn a l re s ıs ta n c e  o f th e  s o u rc e .

5 1 2 .  A  g iv e n  s o u rc e  o f e .  m .  f.  D e liv e rs  th e  m a x ım u m  a m o u n t o f p o w e r to  a  ıo a d  w h e n  th e

th e  s o u rc e .  T h e  d iffe re n c e  P  l8  th e  n e t e le c tric a l p o w e r o u tp u t o f th e  s o u rc e .

e le c tric a l e n e rg y  w ith in  th e  B o u rc e ) ,  Pr ıs  th e  p o w e r d is s ıp a te d  In  th e  in te rn a l re s is ta n c e  o f

IE  ıs  th e  p o w e r s u p p lie d  b y  th e  s o u rc e  (ra te  o f c o n v e rs io n  o f n o n -
e ıe c tric a ı e n e rg y  to

P .  ıV - ıE - P r

M u ltip ly in g  th is  e q u a tio n  b y  /, w e  fin d

V - E - Ir

re s is ta n c e  r .  H e n c e , t h e  p .  d .  A c r o s s  th e  b a tte ry  (te rm in a l p .  d .) ls
5 1 1 ,  W n e n  a  c u rre n t I  fıo w s  th ro u g h  th e  b a tte ry , t h e r e  is  a  p o te n tia l d ro p  o f ır a c ro s s  its  in t e r n a l

5 1 0 .  P =  łv , P =  ł
2

R  O R  P .  y
a
i R .

5 9 .  R e fe r to  le c tu re  n o te s .

5 8 .  R e fe r to  ıe c tu re  n o te s .

o b e y s  O h m
'

s  la w .

w h e th e r o r n o t it o b e y s  O h m
'

s  ıa w .  O n ly  w h e n  R  is  c o n s ta n t c a n  w e  s a y  th a t th e  c o n d u c to r

N o te  : O h m
'

s  L a w  d e a ls  w ith  p ro p o rtio n a lity .  R  =  d e fi n  e  s  re  s is  ta  n  c e  R  fo r a n y  c o  n  d  u  c to  r ,

te m p e ra tu re ) o f th e  c o n d u c to r.

d iffe re n c e  a c ro s s  it p ro v id e d  th e re  is  n o  c h a n g e  in  th e  p h y s ic a l c o n d itio n s  (e .  g -

5 7 .  0 h m
'

s  L a w  s ta te s  th a t th e  c u rre n t th ro u g h  a  c o n d u c to r is  p ro p o rtio n a l to  th e  p o te n tia l

e le c tric a l e n e rg y  to  o th e r fo rm s  fo rm s  to  e le c tric a l e n e rg y

W  is  th e  e n e rg y  c o n v e rte d  fro m  W  is  th e  e n e rg y  c o n v e rte d  fro m  o th e r

V =

百
E =

百
W  W

5 6 .  p .  d .  A c r o s s  a n  e x te rn a l ıo a d ,  V  e .  m .  f.  o f a  s o u rc e , E

c irc u it ,

c h a rg e  th a t is  c o n v e n e d  fr o m  o th e r fo rm s  o f e n e rg v  to  d riv e  c h a rg e s  a ro u n d  a  c o m p le te

T h e  e ıe c tro m o tıv e  fo rc e  o f  a  s o u rc e  is  d e fin e d  a s  th e  a m o u n t o f ę lę g tric a !.  ę n ę ! g y5 5 .

p a s s  fro m  o n e  p o in t to  th e  o th e r .

g l g  Êtric a ı e n e  p e r lrrm l c h a rg e  th Ħ m  c o n v e rte d  o tb Æ fo rm s  o f e n e  w h e n  c h a rg e s

T h e  p o te n t ia ı d iffe re n c e  b e tw e e n  tw o  p o in ts  in  a  c irc u it is  d e fin e d  a s  th e  a m o u n t o f5 4 .

th e  c h a rg e  c a rrie d  b y  e a c h  c h a rg e  c a rrie r .

s e c tio n a l a re a  p e rp e n d ic u la r to  th e  d ire c tio n  o f th e  c u rre n t, Vo  is  t h e  d r ift v e lo c ity  a n d  g  is

I  ·  n A V D q , 
w h e re  I  is  th e  c u rre n t , n  is  th e  n u m b e r d e n s * y  o f c h a rg e s , A  is  th e  c ro s s -5 3 .

5 2 .  Q -
H ,  

w h e re  t is  tim e .

5 1 .  E le c tń c  c u rre n t is  d e fin e d  a s  th e  ra te  o f flo w  o f c h a rg e .

S E L F - C H E C K

Q r re n t o f  E le c tr ic t【n H n m e s te d  S o ıu tio æ



2 .  0 0

R A
. ，

困团团园圃
p - 1 .  2 8 × 1 0

4  
Q  m

13 .  0Æ

(b )
.  =  n r

z
. .  Ĺ \  J

P 4 ,

S .  ı.  u n it O h m -

m e tre ,  Q  m

g iv e n  m a te ń a ı
,  

a t  a  fix e d  te m p e ra tu re , r e g a rd le s s  o f its  s h a p e  a n d  s iz e .

o f a  c u b e  o f th e  m a te ria ı o f u n it ıe n g th  a n d  u n it c ro s s -

s e c tio n a l a re a .  ıt is  c o n s ta n t fo r a

T h e  re s is tiv ity  o f a  m a te ń a ı is  n u m e ric a lıy  e q u a l to  th e  re s is ta n c e  b e tw e e n  o p p o s ite  fa c e s

S .  ı.  u n it : O h m , Q

d e p e n d s  o n  its  s h a p e  a n d  s iz e .

n o w in g  th ro u g h  it .  It is  n o t c o n s ta n t fo r a  g iv e n  m a te ria l, a t a  fix e d  te m p e ra tu re , b u t

T h e  re s is ta n c e  o f a  c o n d u c to r is  th e  ra tio  o f th e  p o te n tia ı d iffe re n c e  a c ro s s  it to  th e  c u rre n tP 3 .

3 6 5  × 2 4  × 6 0  × 6 0

Q  5 .  5 × 1 0
s

(a ) In  o n e  y e a r
, 

a  t o t a l o f 5 .  5  × 1 0
5 

C  o f c h a rg e  p a s s e s  a  p o in t in  th e  o r b it .P 2 .

1 0 .  0 3
R = 一 = ― ― = 8 3  Q

«c ) V  2 .  5

6 0  × 6 0

P = ― ― = 0 .0 7 5 W
2 7 0

O R(b ) P - 1 V - 0 .  0 3 0 (2 .  5) =  0 .  0 7 5  W  W - V Q  =  2 .  5  (1 0 8 ) 
=  2 7 0  1

P 1 .  (a ) Q  =  I t - 0 .  0 3 (6 0  × 6 0 ) =  1 0 8  C

S E L F - P R A C T ıC E  Q U  E S T IO N S

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

R A F F L E S  ı N  S T IT U T ı O N
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A n s  A

o p tio n  D  n o t tru e , t h e  2  g ra p h s  D O  N O T  ın te rs e c t a t th a t p o in t .

o p tio n  C  n o t tru e , r e s is ta n c e  o f fila m e n t la m p  is  h a lf th a t o f th e  re s is to r

o p tio n  B  : n o t tru e , t h e  ra tio  o f V fı ıs  n o t c o n s ta n t

o p tio n  A  tru e , th e  2  g ra p h s  in te rs e c t a t th a t p o in t

c u rv e d  th e n  s tra ig h t - d io d e

s tra ig h t lin e -

r e s is to r

P 8 .  c u r v e d  g ra p h  (a s  V  in c re a s e s  I In c re a s e s  a t a  d e c re a s in g  ra te )
- fıla m e n t ıa m p

A n s  D

S in c e  R =

p
þ n

=
p

p _ t r ıx
-

c o n s t a n t ń c  = >  r e s is t a n c e  is  in v e rs e ly  p ro p o rtio n a ı to  x

A re a  A  n o rm a l to  c u rre n t n o w -
c

y
ıin d r ic a l s u r fa c e  a r e a

-
2 n t x

L e n g th  th ro u g h  w h ic h  c u rre n t fıo w s  in  th e  ra d ia l d ire c tio n -
r

C u rre n t is  tra v e ılin g  ra d ia ıly  to  o r fro m  th e  c e n tre  ro d .P 7 .

le n g th  o f w ire , ı =  
4 .  8  / 5 .  0  =  0 .  9 6 m

R e s is ta n c e  o f tiïa m e n t, R - V  / P  =  
1 2

2  
/  3 0

- 4 ,  8  n

 W

 ·
 V

  ·
 35  * 10 -

)

'
�

R e s is ta n c e  p e r m e tre -
R

.  Ł .  

4 ,  8  × 1 0
7

(b ) 
R  =  

P į

P 5 .

P H Y S ıC S  D E P A R T M E N T

R A F F L E S  IN S T ıT U T ıO N
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A n s  E

P h c ıo ry
-

P
g e n

- P c a b le
- P

- 1
2
R  =  

P
- (P N ) 

ı
R

P  g e n  
=  

P c a b łe  
+  P ıa w

P 1 1 .  C u r  
v  

e n t th ro u g h  c irc u it 1 - F JN

T e rm in a l p .  d .
,  
V - E - lr  =  1 .  5 - 1 .  5  (0 .  5 )

-
0 .  7 5  V

2 × 0 .  5

«C ) 
I  =   ·  1 .  5  A

只

P 1 0 .

P H Y S ıC S  D E P A R T M E N T

R A F F L E S  ıN S T ıT U T ıO N


