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L E T  U B  R E C A P IT U L A T E  T H E  C H A P T E R

Þ  E l c [ t r i c  c u r r e n t  A n  c lc c 1r i c  c u r r c n f  i \  d c í i n u l z \  t .] c  a m o u n t  o í  c ha r gr  f1r f l 1 i n g t h c u åh B v  c r r i w
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Þ S 1 u n i t  n r  e le c t r i c  c u r r e n t  i$ a m p c r c  (A )
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)  ·  Ammc t c r  i s t n c d  t o  n 1c a  \  u r c  e le c t r i c  c u r r e n t

Þ A m m c t c r  i s  a lw a y s c o n n c c 1c d i n  r c r i c s i n  a n  e le c t r i c  c i r c u i t

) .  I lc c t r ic  c u r r e n t  i \  a  l c a la r  ( Bu a n l i t y
W

Þ El e c t r i c  po t e n t i a l ¡l  d e fi n e d a s  w o r k do n c  pc r  u n i r  c ha r ge T h a t  i $ ,  
V -

T
Þ t 1c c r r i c  po t c m ia l i s a  m a la r  q u a n t i ty

Þ  El e c t r i c  p ° r c n t i a l d i f l c r c n c e  i s de fi n e d a \  [ hc  w o r k do n c  p c r  u n i r  c ha r ge  i n  m o v i n g a  u n i t  pm i r i v c  c h a r ge

W
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Þ Sl u n i t  o f  e le c t r ic  pu [ c n t ia l iw  ol r  (V )
Þ  V o l t m c t c r  i \  1t sc d l u  m c a w l r c  r hc  po t e n t i a l t l i l l r r c n c c  bc t w c c n  t v l o  p° in t s  i n  a n  c le c r r i c  c i r c u i t

Þ  VOl t mct cr  i s a lw a y i  c o r i n c c r c d i n  pa r a l le l i n  a r i  c lc c r r i c  c i r c u i t

Þ  O hm
'

B I w ïl i \  Ia w  \ ¢a r c \  r ha [ ,
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l hc  e le c t r ic  c u r r c n [  flo w i n g i n  a  c o n du c t o r  i l  d i r e c t ly  p r o p o n io n a 1 1o

t hc  po t e n t i a l J i : fc r c n c c  a c r n s \  t hc  c r1d r  o l  t hc  c o n d u c t o r ,  p r o v ide d t hc  r c m pc r a t u r c  a n d o t h e r  p hp i c a B

c o n d i t i o n s o F t hc  c t ) n d u c t n r  r e m a i n  t hc  l a m e

Þ Re l i \ t a n c c  (R) Rc \ i \ r a n c c  o r  a  c o n d u c t o r  i l  ¢h c  a bi l i t y n r  [ he  c o n d u c t o r  t o  o pW  t hc  flo w  n r  c . 1a r ¢

t h r  Æ u gh i r

Þ  U n h n l  r c m a n e c  h  o hm

Þ  O hm  Rc \ i \ t a n c c  o f  a  c o n d t Bc t o r  i s l a id ¢o  bc  1 o hm  i r a  po 【c n [ ia l  d i ffc r c n c c  o f  ]  v o l l  a c r o s s t hc  M  o f

[ hc  c o n d u c t o r  m a ke l  a  c t i r r c r 1t  o t  1 a m pc r c  t n  nu w  t h r o u gh i r

Þ  Rc \ i \ l o r  i \  a  c u r n & ) n c t l t  ( , a y  a  m c t a ]1i c  w i r c ) i n  a n  e le c t r ic  c i r c u i t  w h ic h o &c r $ r ¢s i \ [ a n c c  1o  t 11c  f lo w  o í

c lc c 1r o n \  c o n u i r u 1i n g t hc  e le c t r ic  c t 1r r c n t  i n  t h c  c ïc c r r ic  c i r c u i 1

Þ  L a w »  o f  Rc 1 i \ l a n c c

( 1) Rc  \  i s t a n c c  n f  a  c o n t j j Jc l  : o r  dc p c n t l1  u p ° n  t hc  n a t u r e  o f  t hc  m a t e r ia l o f  t hc  c o n d u c t o r

(2 ) Re \ i \ t a r i c c  n f  a  c u n : l u c r F r  i s  d i r e c t ly  pmponi onal  t u  t hc  Ic n g t l1 o f  t hc  c o n d u c t o r
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Þ  T w o  o r  m o r e  r c

Þ  T h e  e f Fe c t iv e  r e s i s t a n c e  o f  t h e  r e s i s t o r s  c o n n e c t e d i n  p a r a l l e l i s  l e s s  t h a n  t h e  m i n i m u m  r e s is t a n ce  o F

Þ  R e s i s co r s  a r e  c o n n e c t e d i n  s e r ie s i f  t h e  r e s i s t a n c e  o f  t h e  e l e c t r i c  c i r c u i t  i s  t o  b e  i n c r e a s e d

Þ  Re s i s t o r s  a r e  c o n n e c t e d i n  p a r a l l e l i í  t h e  r e s is t a n c e  o f  t h e  e le c t r i c  c i r c u i t  i s  t o  b e  de c r e a s e d

Þ  Jo u l e
'
s  L a w  o f  H e a t i n g

(ì) d i r e c cly p r o p o r t io n a l t o  t h e  s q u a r e  o F t h e  e l e c t r i c  c u r r e n t  f l o w i n g t h r o u gh i t

(l i i) d i r e c t iy p r o p o r t i o n a l t o  t h e  t i m e  fo r  w h i c h t h e  e l e c t r i c  c u r r e n t  fl o w s  t h r o u gh t h e  c o n d u c t o r

H  =  12 R t  (j o u le )

Þ  E l e c t r i c  f u s e  i s  a  s a fe t y  d e v i c e  u se d t o  s a v e  t h e  e le c t r i c  a pp l i a n c e s  f r o m  b u r n i n g

Þ  E l e c t r i c  fu s e  i s  a  w i r e  m a d e  o f  a  m a t e r i a l h a v i n g l o w  m e l t i n g p ° i n t

Þ  E le c t r i c  fu s e  w i r e  i s m a d e  o r  c o p p e r  o r  t i n l e a d a l l o y

Þ  E l e c t r i c  e n e r gy  T h e  w o r k  d o n e  by  a  s o u r c e  o f  e le c t r i c i t y  t o  m a i n t a i n  a  c u r r e n t  i n  a n  e le c t r i c  c i r c u it is

k n o w n  a s e le c t r i c  e n e r gy  
E =  V i t

Þ  E l e c t r i c  p o w e r  E le c t r i c  p o w e r  i s d e %n e d a s  t h e  a m o u n t  o F e l e c t r i c  w o r k  d o n e  i n  o n e  s e c o n d

P =  V I - I 2 R - Ç
Þ  SI  u n i t  o f  p o w e r  i s  w a t t

Þ  p r a c t i c a l u n i t  o f  p ° w e r  i s h o r s e  p o w e r  (h p )
h p - 746 W

Þ  E l e c t r i c  e n e r gy - Ele c t r i c  p o w e r  X  t i m e

Þ  C o m m e r c i a l u n i t  o f  E n e r gy  k i l o w a t t h o u r  (kw h )

Þ  1 kw h - 3  6 ×  10 6

[ I U ES T 旧 N S FR【1M  N C ERT  T EX T  B D 【LK 暨

1N T E X T  Q U E ST IO N S

\ W ha t  d o e s a n  e l e c t r i c  c i r c u i t  m e a n  ? (C B S E 2011)

A n s A n  e l e c t r i c  c i r c u i t  i s a  c lo s e d c o n d u c t i n g p a t h c o n t a i n i n g a  s o u r c e  o f  p o t e n t i a l d i f fe r e n c e  o r  e le c t r i c  e n e rgY

E ¬ a  c e l l o r  b a t t e r y) a n d a  d e v i c e  o r  e l e m e n t  u t i l i z i n g t h e  e l e c t r i c  e n e r gy
2 D efz n e  t b e  u n i t  o f  c 1+ r r e n t  (C B S E 2008)

A n s U n i t  o F e l e c t r i c  c u r r e n t  is  a m p e r e E l e c t r i c  c u r r e n t  i n  a  c o n d u c t o r  i s  s a id t o  b e  1 A  i f  1 c o u lo m b c ha r ge  flo ws

t h r o u gh t h e  c r o s s s e c t i o r i  o F t h e  c o n d u c t o r  i n  1 s e c o n d
3 CB1 lc u la t e  t he  n u m be r  o f  e l e c t r o n s c o n s i s t i n g o n e  c o u l o m b o ï  c h t1 rge

A n s  q - 1 C

L e t  ?? =  n u m be r  o F e le c t r o n s c o n s is t i n g 1 C  o f  c h a r ge

U s i n g q - n  ¬ ,  
w e  h a v e

q  1 C
n  =  

e

-

1  6 × 10 19 c  
6  2 5 ×  10 18 

e le c t r o n s

4 N a m e  a  d e v i c e  t ha t  he lp s t o  m a i n t t 1 i n  a  p o t e n t i a 1 d i fFe r e n c e  a c r o s s  a  c o n d t Bc t o r
A n s A  c e l l o f  ba r t e r y

(c B 5i 2008)

5 W JT a t  i$  m e a l zt  by s a y i n g t ha t  a  p o t e n t i t 1í  d w r e J+r e  b t in u t e n  t 1u o  p o i n t s  i s  1 V  ?
[C B S E (D e 1b i) 2 0 0 8 C B S E tA l l  1n d ia ) 2 0 0 8

,  
2 0 10 Tt r n 1 l]

O r

D e f1n e  t he  t e r ?n
" VOl t "

(C B S E 2009)

A n s Pb t e n t i a l d iÆe r e n c e  be t w e e n  [ w o  p° i n t s i s 1 V  i f  1 jo u le  w o r k  i s  d o n e  i n  m o v i n g 1 c o u lo m b c h a r ge  f r o m  o n e

p o i n t  t o  a n o t h e r  p ° i n r

6 H o w  m u c h e n ergy i s gi u e n  t o  e a c h c o u l o m b o f  c ha r ge  p a ss i n g t h r o u gh a  6  V  ba t t e r r  ?
A n s En e rgy  =  C h a rge  x  Po t e n t ia l d i f t e r e n c e  =  1 C  ×  6 V .  6 1
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7 0 n  w ha t  fa c t o r s  do e s t he  r e s i s t Bzn c e  o f  a  c o n du c t o r  dep e n d ? (C B S E 2 0 09 ,  
2 0 1 1

,  
2 0 12 )

A n s Re s i s t a n c e  o F a  c o n d u c t o r  d e p e n d s  o n  (1) le n g t h (1) o F t h e  c o n d u c t o r s ,  (i 1) a r e a  o f  c o r s s s e c t i o n  o F t h e

c o n du c t o r (i i l ) n a t u r e  o f  t h e  m a t e r i a l o f  t he  c o n d u c t o r  a n d (i u ) t e m pe r a t u r e  o f  t h e  c o n du c t o r

8 Wi tt c 1t r r e n t  J1o w  m o r e  e a s i ly t h r o u gh a  t h i c k w i r e  o r  a  t h i n  w i r e  o f  t he  s a m e  m a t e r i a L w he n  c o n n e c t e d t o  t he

sa m e so u r c e ? W by

- -  Si n c e  
1 a  K  A r e a  o f  c r o ss s ect i

t he r e fo r e ,  
r e s is t a n c e  o f  t h i n  w i r e  i s m o r e  t h a n  t he  r e s i s t a n c e  o f  t h i c k w i r e H e n c e ,  c u r r e n t  i n  t h i c k w i r e  f l o w s

e a s i ly t ha n  i n  t h i n  w i r e

9 Le t  t he  r es i s t a n c e  o f  a ?z e .e c t T i c a l c o m p o n e n t  r e m a i n s  c o n s t a n t  1u bi 1e  t he  po t en t i a l d iße r e n c e  a c r o s s t he  e n ds o ï
t he  c o m po n e n t  t i e c r e a se s t o  1J a lf  o f  i t s f o r n 1 e r  s a lu e r Vba t  c ha n ge w i l l o c c +Br  1u i t h c 1Br r e n t  t br o u gb i t  ?

V V

A n s IR
W he n  V - T

V  I
じ ー

2 R 2

T hu s ,  
c u r r e n t  i n  t h e  c o m p o n e n t  be c o m e s ha lF o f  i t s fo r m e r  v a l u e

10 WT))T o r e  r o i l  o f  e  / e r t r i r  t o a s t e r s  a n d  e k r t r i r  i r a n s  m a  ¬  o f  a n  a Mo y r a l 》e r  t ba n  Æ p u r  ¬  m e t a t '

(C B S E 2 0 1 I
.  

2 0 12 )

A n s T h i s is be c a u s e  t h e  r e s i s t iv i t y  o f  a n  a l l o y  is  m o r e  t h a n  t h e  r e s is t i v i t y  o f  a  p u r e  m e t a l a n d h e n c e  m o r e  h e a t  i s

p r o du c e d i n  a n  a l l o y  t h a n  i n  p u r e  m e t a l d u e  t o  t he  f lo w  o f  c u r r e n t M o r e o v e r ,  a l lo y  d o e s  n o t  b u r n  (o r

o x id ise ) e a s i ly  e v e n  a t  h ighe r  t e m p e r a t u r e

o f  1n e r c u r y - 94 .  1> 8 Q  m )
t hBc t o r  ? (r e s i s t i u

(b) W b i c ¢]  m a t e r i a i i s t he  be s t  c o t 1du c t o r  ?

A n s (o ) A  m a t e r ia l w ho se  r o s is t i v i t y  is  .o w  is  a  go o d c o n du c t o r  o í e le c t r ic i t y T he r e fo r e ,  
i r o n  is be t t e r  c o n d u c t o r  t ha n  m e r c u w

(b) Si l v e r  i s t h e  b e s t  c o n d u c t o r  o r  e l e c t r i c i t y
LB D r a w  a  sc he m a t i c  d i a gr a m  o ï  a  c i T c u i t  c o n s ii s t i n  g o  f  a  ba t t e r i e  s  o f  t i】r e  e  o f  2 V e a c  l】,  a  5 Q r e s i s t o  n  8

r e s i s t o r  a n t i  a  12 £2 r e si s t o r  a n d t1 p l u g k e y ,  a l l  c o m n e c t e t l  i n  se r i e s (C B S E 2 0 11)

A n s

13 Re dr a +u  t he  c i r c u i t  o f  qu e s t i o n  12
,  p u t t i n g a n  ¢zm ?n e t e r  t o  ) n e a s ++r e  t he  c 1t r r e n t  t hr o u gh t he  r e s i s t o r  a n d a

u o tt m e t e r  t o  m e a s 1¢r e  t i i e  o  e n  i a l d iße  e n  e  a c  o s 2 $  r e s i s t o r r Vba t  w o u ld be  t he  r e a d i n g IT1 t he  a - t e T  ?

A n s To t a l r e s i s t a n c e  o f  山 e  c i r c u i t ,

R =  5 D  +  8 £2 +  12 Q   ·  2 5 Q

V - 6 V

 6
一

一
。 0 24 A

R  25
T he r e fo r e ,  r e a d i n g o F a m m e r e r  =  0  24 A
Re a d in g o f  v o l t m e t e r - 1R - 0 24 A  ×  12 Q - 2  88 V 2 V  ·  3 6 V  K

14 Ju dge  t he  eq u i u a l e n t  r esi st ance 1u be t 1 1be  Jo 1to w i n g a r e  c o n n e c t e d i n  pa r a /1e 1

(a ) 1 £2 a n d 10 6 £2 (b) 1 £2 a ?t d 103 Q  a n d 106 Q
An s (a ) W he n  r e s i s t o r s a r e  c o n n e c t e d i n  pa r a l le l

,  t he n  e q u iv a l e n t  r e s is t a n c e  o F t h e  c o m b i n a t io n  is  l e s s  t ha n  t h e

le a s t  r e s i s t a n c e  i n  t he  c o m b i n a t i o n T il e r e fo r e ,  
e q u iv a l e n t  r e s is t a n c e  o f  1 Q  a n d 106 £2 c o n n e c t e d i n  pa r a l le l

is a pp r o x im a t e ly 1 Q  bu t  l e s s  t h a n  1 Q
(b) T he  e q u iv a le n t  r e s is t a n c e  i s a pp r o x i m a t e ly  1 Q  bu t  le s s t h a n  1 Q

\ ) A n  e l e c t r i c  la m p o f  10 0  W
,  a  t o a s t e r  o f  r e s i s t a n c e  50  Q

,  a n d Bt  w a t e r  F l t e r  0  r e s i s t a n c e  J u u  \ l  a r r  c u r 1 r ¢ - - -

in  pa r a ./e l  t o  2 2 o  v  so u r c e w ha t  i s t he  r e s i s t a n c e  o f  a n  e l e c t r i c  i r o n  c o n n e c t e d t o  t be  sa m e  s o u r c e  t h t 1t  t a lt es

a s m u c h c u r r e n t  a s a / i  t hr e e  a pp l i a n c e s a n d w h a t  i s t he  c u r r e n t  t h r o u gh i t  ?

V
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V 2 220 
b

r n s K CSLSTA N L C  u l  C 1 C ; L 1 L " ' " _ e ' w p  10 0
= 220 × 4 84 0

N e t  r e s is t a n c e  w he n  a l l a pp l i a n c e s  a r e  c o n n e c t e d i n  p a r a l le l

.  

1  +  
1  +  

1
.  

1  +  
1  +  -

12 1000 
o r  R  =  4 1  55 0

R  R , 
R 2 

R 3 
4 84 50

V  220

T he r e fo r e  I =
一 5 3 A

16 w ha t  i s (a ) b igbe s t  (b) l o w e s t  r e s i s t a n c e  t ba t  c a n  be  s e c u r e d by c o m  b i n i n g t o u r  c o i ls  o f  r e s i s t a n c e s  4 8

A n s (a ) H ighe s t  r e s is t a n c e  i s  o b t a i n e d w h e n  c o i ls  a r e  c o n n e c t e d i n  s e r i e s

(L B S E  2 o Jf o  Te r m  I
,  201

T he r e fo r e  R =  4 +  8 +  12 +  2 4 =  4 8 Q

(b) L o w e s t  r e s is t a n c e  is  o b t a i n e d w h e n  c o i ls  a r e  c o n n e c t e d i n  p a r a l l e l

1 
+ +  

1 
+  

1  
= o r  R  = .  2 Q

T he r e fo r e  X -

4  8 12 24 24 12

17 W by  Áo e s  t be r o n n e c t i 11g c o r d  o f  o n  e /e t t r i c  be a t e r  n o t  g l a 1u  t u j 1i te  r be  /  1e a t i n g  e t ¬  m e n t  oes  ?

[C B S E (D e lh i ) 2 0 0 8
,  

2 0 10
,  201 1]

A n s T h is  i s b e c a u s e  r e s is t a n c e  o í  c o r d o F e le c t r i c  h e a t e r  is  l e s s  t h a n  t he  r e s is t a n c e  o f  h e a t i n g e le m e n t So  m o re

he a t  is p r o du c e d i n  t h e  h e a t i n g e l e m e n t  a n d le s s  h e a t  i s  p r o d u c e d i n  t h e  c o r d D u e  t o  m o r e  he a t
,  

h e a t ing

18 X . .  

<
,  he a t  ge n e T a t e d w hi l e  t r a n sl . . r i l 1g 9 6o o o conl on1b o f . ba r ge  i n  o n e  bo u r  t hr o u gh .  po t en t ial

d iße r e n c e  o f  50 V  (C B S E 2012)

A n s H - V i t  =  
V  ×  í X t ( I =  )

o r H - v q  =  50 .  960 0 0 =  4 8 ×  10 6 1
19 A n  e le c t r i c  i r o n  o ï  r e s i s t a n c e  2 0  Q  t a ke s a  c 1+r r e n t  o f  5 A C t 11c t t 1i 1 t e  t h e  be a t  d e u e 1o pe d i n  3 0 se c o n t ls

(C B S E 2010)
A n s H - 12 R t  =  2 5 ×  2 0 ×  30 - 150 0 0 1
0 r Vba t  a r e  t he  a du a n t a ges o f  c o n rï e c t i n g e k c t r i c a / t {e u i c e s i +1 p t 1 r a ue l w i t h a  ba t t er J  i n st e a d o f  c o n n e c t in g t hem  in

se r i e s ?

O r

G i v e  t w o  a d v a n t a ge s o f  c o n n e c t i n g e le c t r i c a l  t le u i c e s i n  p a r a l l e l  w i t h ba t t e r y (C B S E 20 10 Ten n  1)
O r

I n  a  ho u s e bo 1d e 1e c t r i c  c i r c u i t  d iu e r e n t  a pp / i a n c e s  a r e  c o n n e c t e t i  i ï 1 pa r t 1 l te / t o  o n e  a n o t he r Giv e t u}o

r e a s o n s [C B S E Sa m p le  Pa p e r s ,  
C B S E 20121

O r

r Vby i s p a r a l l e l  a r r a n ge m e n t  u s e d i n  d o m e s t i c  ? [N c E R T  Qu es t i o n  Ba n1]
A n s (1) I f  a n y  o n e  o f  t h e  e le c t r i c  d e v i c e s  i n  p a r a l le l f u s e s ,  t he n  t h e  w o r k i n g o f  o t h e r  de v i c e s  w i l l  n o t  be  a fYe c ced

(i B) W h e n  d i f t e r e n t  d e v i c e s  a r e  c o n n e c t e d i n  p a r a l le l
,  t h e y  d r a w  t h e  c u r r e n t  a s  p e f  t h e i r  r e q u i r e m e n t  arrd

h e n c e  t h e y  w o r k p r o p e r ly
2 1 H o u J c a n  t h r e e  r e s i s t o r s  o f  r e s i s t a n c e s 2  Q

,  3  Q  a n d 6  Q  be  c o n n e c t e d t o  gi v e  a  t o t a l  r e s i s t a n c e o f (a)
4o  (b) 1 Q  ? 

(C B S E 2012)
\ n s (a ) Ue  ge t  4 Q  r e s is t a n c e  i f  3 Q  a n d 6 Q  r e s i s t o r s  a r e  c o n n e c t e d i n  p a r a l le l a n d t h i s p a r a l l e l c o m bin a t io n i5

c o n n e c t e d i n  s e r i e s  w i t h 2 Q  a s s ho w n  i n  f igu r e

Eq u iv a le n t  r e s is t a n c e  o r  3 Q  a n d 6 Q  is  g i v e n  by

1  
+  

1
.    +  

I
.  

3
.  

1

R R l R 2 3 6 6 2

o r R  ·  2 Q

Q



Scanned by CamScanner



Scanned by CamScanner

1

R

4

I n  pa r a l le l
,  

r e s is t a n c e  is  ·  

2

H e a t  p r o du c e d
,  

H 2 
t  =  +  t

.  

1

H 2 - 4H , 
o r  H 2 

4

: / Bxï  XX t

.
XX , d i n  c i r c u i t  t ' ' " u r .  Tbe  po t e 11 t i a 1 d if , = } 1c e  be t w e e n  t w o  po i n t s ?

(C B S E 2 0 11
,  2012)

" i .  Ba s d i a m e t e r  o   5 m m  a n d r e s i s t i u i ty o í  I 6 .  1( r 8 Q . W ha t  u 1i 11 be  t be  1e n gt b o f t hi s w i r e to

m a ke  i t s r e s i s t a n c e  1o Q  H o u J m u c h t1o e s t be  r e s i s t a n c e  c ha n ge if d i a m e t e r  i s d o u bte d ?

: 

4pl

A n s  A  A  7r D

RA  R ï t D
2 3  14 ×  10 ×  (0   5 × 10

3
) 

2

0 =
= _

8
12 2 7 7

p 4 p 4 × l   6 × 10

W he n  D  i s do u b le d a n d le n g t h r e m a i n s  t h e  s a m e ,  
r e s i s t a n c e  be c o m e s  

4  
t h o f  t h e  o r i gi n a l r e s i s t a n c e

7 T he  s a l u e s o f  c u r r e n t  I  J1o w i n g i 11 a  gi  u e n  r e s i s t o r  J°   ·  t ii e  c o r r e sp o 11 t 1i n g ua1Bes o f  po t e n t i a l  d ifFe r e n c e V a cr oss

t he  r e s i s t o r  a r e  g i u e n  be 1o 1u

1 (a m p e r e) 0  5 1  0 2   0  3  0  4 0

V (v o l t s) :  1  6 3  4 6  7 10  2  13  2

P i o t  a  gr a ph be t w e e n  V  a n d I  a n d c a 1c u /a t e  t he  r e s i s t a i 1c e  o ï  t hB1 t  r e s i s t o r

A n s Sl o p e  o f  t h e  V I c u r v e  =  =  0  30 3
13  2

R e s is t a n c e  o r  r e s is t o r  =  

s l o pe  o f  th e  v I  c u r v e

-

o  30 3
- 3  3 o h m
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FBn d t be  u a h+ e  o f  r e s i s t a n c e  o f  t he  r e s i s t o r

An s
V  12 V

,  
I - 2  5 *  10 3 A

V  12

W e  kn o w  V - I R  R °  

n c I n 3 4 80 0 Q
2  5 × 10

9 A ba t t e r y o ï  9 V  i s  c o n ?1e c t e d i n  s e r i e s u 1i t h r e s i s t o r s  o ï  0  2  Q
,  

O  3 Q
.  

O  4 £2
,  

0  5 Q  a n d 12  Q  r e sp e c t i u e b  
H o w  m u c h c t l r r e n t  w o u l d j 1o w  t h r o u gh 12  Q  r e s i s t o r  ? (C B S E 2 0 10  Te r m  I )

An s T o t a l r e s i s t a n c e  =  13 4 Q  o  2 o  o 3 o  o   4 o  0   Sn  12 0

V  9
=

。 0 67 八
R  13  4

\ 0 H o w  m a n y 176 Q  r e s i s t o r s ( i n  p a r a l l e l) a r e  r e q M i r e d t o  c a r r y  5 A  o n  2 2 0  V  l i n e  ? (C B S E 2 0 12 )
A n s L e t  n  =  n u m be r  o f  r e s i s t o r s  e a c h o f  r e s is t a n c e  R

W he n  t he s e  r e s i s t o r s  a r e  c o n n e c t e d i n  p a r a l l e l n e t  r e s i s t a n c e  (R ' ) is  g iv e n  by

n  R
o r 只 。

n

V  / 1v  IR  5 × 17 6
N o 1u  0 X

-

ï  o r  ì t  =  ï
- 4

V ERY SHORT ANSW ER OUEST IONS

(E A C H Q U E S T IO N C A R R I E S 1 M A R K )
\ W ha t  i s SI  u n i t  o f  e le c t r i c  c u r r e n t  ?

A n s A m p e r e  (A )
Z r M a t  i s m e a n t  by  p o t e n t i a l  d ijj e r e J1c e  be t 1u e e n  t w o  p o i n t s (C B S E 2 0 1 J)

A n s W o r k do n e  p e r  u n i t  c h a r ge  i n  m o v i n g a  u n i t  p o s i t iv e  c h a r ge  f r o m  o n e  p o i n t t o  a n o t h e r  p o i n t  i s  c a l l e d
p o t e n t i a l d i ff e r e n c e  b e t w e e n  t w o  p o i n t s

3 H o w  i s t he  d i r e c t i o n  o f  e l e c  t r i e  c 1Br r e n t  r e .a t e d t o  t he  d i r e c t i o n  o f  Jb  l u  o f  e le c t r o n s  i n  a  w i r e  ?

[C B S E (A [1 I n d i a ) 2 0 0 91
A n s T he  d i r e c t io n  o f  e l e c t r i c  c i r c u i t  i n  a  w i r e  i s  j u s t  o p p o s i t e  t o  t h e  d i r e c t io n s  o f  f lo w  o i e le c t r o n  i n  t h e  w i r e

A i l s A m m e t e r

I n s t r u m e n t  t t s e d  t o  m e a s aBr e  e l e c t r i c  c u r r e n t  i n  I 1 c i r c u i t  [c B s E (D e 1b i ) 2 0 0 8
,  

2 0 1 1
.  

2 o 12 1

A n s A m m e t e r  i s c o n n e c t e d i n  s e r i e s  i n  a n  e le c t r i c  c i r c u i t

E l e c t r i c  c u r r e n t
' /

An s V o l t

IS t be  S 0 U n i t  o f  ef er t r i r ¢1t  p o t e n t i a l  ? (L B S E  2 0  2 0 12 )

A r i s v o l t m e t e r

u s e d t o  m e a s u r e  t he  e l e c t r i c  p o t e n t i a l  d iu e r e n c e (L B s E  2 0 1 1
,  

2 0 12 )
8 G r a ph i s  p lo t t e d  be t t 4ì e e n  t h e  s a l u es  o f  p o t e n t i a l  d i jJ, " " ,  (V ) l i n d c u r r e n t  (I ) W ha t  c /

c o n c l t t s i o n  d o  y o u  d r a t u  a bo u t  t be  r e la t i o n  be t 1 u e e n  V  a n d I  fr o m  t h i s g r a p h s t a t e  t h i s 1 /
A n s T he  p o t e n t i a l d i ffe r e n c e  (v ) i s  d i r e c t ly  p r o p o r t io n a l t o  t h e  c u r r e n t  (I )

(v o l t )

9 D qUì n e o bm /  1a w  

O r  

I C B S E  2 0 1 0
.  

2 0 1 1
.  

2 0 12 7
St a t e  t b e  la w  t ha t  gi v e s t he  r e la t i o n s h ip b e t 1u e e n  t he  p o t e n t i a l  d if Fe r e n c e  (V ) a c r o ss t h e  t w o  e n d s o f   ·

l l  i a w  s t a t e s  t h a t  t h e  e ie c t r i c  c u r r e n t  f l o w i n g t h r o u gh .  c o n d u c t o r  i s  d i r e c t ly  p r .  p - t i o n a i t o  t h ePo t e n t i a l d i :f e r e n c e  a c r o s s  t h e  e n d s  o f  t he  c o n d u c t o r ,  p r o v id e d t h eo f  t he  c o n d u c t o r  r e m a i n  t he  s a m e
Te m p e r a t u r e  a n d o t h e r  p hy s i c a l c o n d i t io n s



Scanned by CamScanner

10 St a t e  SI  t Bn i t  o f  r e s i s t a n c e

A n s o hm  (n )
L\ W i] a t  i s t he  s l】a pe  o f  t he  gr a ph o bt a i n e d by Þ[o t t i t 1g po  t e n t i a l d if e r e n e  a pp l i e d a c r o s s a  c o n d u c t ' ' '

(c B S E M 1l
' °  ga !n l t  t b,

A n s A  s t r a igh t  l i n e

Th r o u gh i t  ? 1 n Q 1a ) 2009)

12 W h a t  i s  t h e  n a r 11e  t h e  p hy s i c a l  q u a n t i t y  w h i c h i s  e q u a l t o  T  ? Í L B S E  2 007  (D,  Ui jl
O r

N a m e  t h e  p hy s i c a l  q u a n t i t y  w h o s e  u n i t  i s  v o l t / a m p e r e

O r  

[c B S E 2 0 10
,  20 11j

D e f i n e  r e s i s t a n c e  o f  a  c o n d u c t o r
(C B S E  2012)

A n s
I

- R Phy s i c a l q u a n t i t y  i s r e s i s t a n c e  o r  a  c o n d u c t o r  

I L B S E (u e Bbi ) 2 004 (Sjl13 St a t e  S.  u n i t  o f  r e s ts t i u i ty
A n s o h m m e t r e  (Q m )

14 W ha t  m a t e r i l 1 l  i s  ge n e r a l ly 1t s e d To r  m

A n s C o p p e r  o r  t i n l e a d a l l o y
15 r & i a t  i s  e l e c t r i c a l  r e s i s t i u i ty  ? [C B S E 2010]

A n s E l e c t r i c a l r e s i s t i v i t y  o r  a  m a t e r ia l i s d e fi n e d a s  t h e  r e s i s t a n c e  o r  t h e  o bj e c t  (m a d e  o f  t h e  m a t e r ia l ) o f  u n it

l e n g t h a n d u n i t  a r e a  o f  c r o s s s e c t i o n

16 r Vba t  ha pp e n s t o  r e s i s t a n c e  o f  a  c o n d 1t c t o r  w he n  t e m p e r a t r+ r e  i s i n c r e a s e d

A n s R e s i s t a n c e  o f  a  c o n d u c t o r  i n c r e a s e s  w i t h t h e  i n c r e a s e  i n  t e m p e r a t u r e

17 W ha t  d o es  t h e  s l o p e  o f  V ï  g r a p h a t  a n y  p o i n t  r e p r e s e n t  ? 【C B S E (A l l  . n t1ia ) 20091

V

A n s s l o p e  o f  v I g r a p h -

1 
T h e r e fo r e ,  

s lo p e  o f  v I g r a p h r e p r e s e n t s r e c ip r o c a l o f the

r e s i s t a n e  o r a  c o n d u c t o r

r e s is t a n c e  o f  a  c o n d u c t o r

18 N a m e  t he  p hy s i c a l q u a n t i t y e x p r e s se d a s t he  p r o d 1t c t  o f  p o t e n t ì a / d i fFe r e n c e  a n d e le c t r i c  c t t r r e n t

A n s . E l e c t r i c  p o w e r

\ 9 St a t e  S1 1m i t  o f  e l e c t r i c  p o w e r

A n s V o l t  x  a m p e r e  (o r  W a t t )
2 0 N a m e  t be  u n i t  u s e Å i n  s e l l i n g e l e c t ypi c a l  e n

O r

W ha t  i s  t he  c o m m e r c i a l  r Bn i t  o f E n e r g y ? (C B S E 2011)
A n s K i l o w a t t  h o u r  (k w h )

2 1 H o i u  o e s  t he  r e s i s t a n c e  o f  a  l u i r e  u Æ ty  zu i l b i l s  t r o s s s e c t i o 11 r 1 T ¬ 11 ?

c o n d u c t o r  le s s  i s  t h e  r e s i s t a n c e  o r  t h e  c o n d u c t o r

A r e a M o r e  i s c r o s s s e c t i o n a l a f e a  o f B

12 St a t e  t he  f o r m u /a  s ho w i n g ho i u  t he  c u r r e n t  I  i n  a  c o n t i 1t c t o r  u a r i e s  u 1i t h t h e  p o t e n t i a l  d iue r e +1c e V qw li t  à

a c r o ss  i t [C B S E (D e 1b i j 2 004 (S),
20121

A n s V .  I  o r  V   ·  I R  o r  I =  

R
13 St a t e  t he  r e /a t i o n  be t w e e n  t he  p o 1u e r  P c o n s1+ m ed by I 1 d e s i r e .  

I t s r e s i s t a +1c e  R i 1n d c u r r e n t  1 J1o w i n g t br o u  it
,

A n s P - I 2 R I L B S E  (.  T【).  Áid ) 20ua/

1 4 St a t e  t he  r e la t i o n  be t w e e n  t he  p o w e r  P c o n su m e d by a  d e s i r e ,  
i t s r e s i s t a n c e  R a n d u o l t a ge  V m o ss i t

v 2

A n s  P =  

R  

15 scl r i t e  t to u r1ï  t he  r e la t io n  be t w e m  t he  e le c t r i c  c 1+r r e B+ t  I  pa ss i n g i n  a  c o n d r4c t o r ,  c ba ï 1ge j lo u l i n g i 11 the  co +1dk t of

t im  ¬  t

A r l a I  =  

Q

V

V
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a ï  t be  ret a. .  Be h w e m  t he  c u r r e n t  .  p a ss i n g i n "  ·  ° n du c t o r ,  n u m be r  o f  e le c t r o n s  (n ) Jlo w i n g t hr o u gh a n y

c r o ss se c t i o n  o f  t be  condï t on m a gn i t 1t de  o f  c ha r ge  o n  a 11 e le c t r o n  (e) a n d t i m e  t

n e
I =

sur
/e  dn u m  t he  r e 1a t i o n  be t 1u e e n  t he  p o t e n t i a l  d iue r e n c e  be t w e m  t1 u o  p o i n t s A  a n d B i n  a  c o n drBc t o T ,  

1u o r k

do n e W  i n  m o u i n g a  1Bn i t  d ] a r ge  f r o m  p o i n t  B t o  A  a n d t he  c ha qge  q
O r

St a t e  t he  r e la t i o n  be t w e e n  w o r k
.  c Jn 1r ge  a n d p o t e n t i a l  d iß- e n c e  f o r  a n  e le c t r i c  c i r c u i t

[C B S E (A l1 I n d i a ) 2 0 0 91

W  W o r k
V

A
V

B  
·  dv  =  

T T h a t  i s ,  p o t e n t ia l d i ffe r e n c e  =

St a t e t he  r e la t i o n  be t w e e n  t hé r es i s t a n c e  R  o ï  a  c o n t i 1t c t o r
,  

r e s i s t i u i t y p o f  a  c o n d u c t o T te n gt b [ o f  a  c o n d t Bc t o r

a n t 1 a r e a  o f  c r o s s se c t i o n  A  o f  t he  c o n dc u t o r

R =  
Y

Vo u  ba u e  a  m e t a L i n s t B1a t o r  B1?1d a n  l 1 l l oy W r i t e  t he se  su bs t a n c e s i n  t be  a sc e n d i n g o r de r  o ï  t h e i r  e te c h 4 c a 1

r e s i s t i u i t y 
Re s is t iv i t y  o f  m e t a l <  r e s i s t i v i t y  o f  a l lo y  <  r e s i s t i v i t y  o f  i n s u la t o r

n  r e s in t o r s e a c h o ï  r e s i s t a t 1c e  R a r e  c o ?i n e c t e d i } 1 se r i e s i n  a  c i T c u i t W ha t  i s t be To t l 11 ej j e c t i u e  r e s i s t a n c e  o f  t he

c i r c u i t  ? 
(C B S E 2 0 10  Te r m  . )

:".
. .  
ï

. ,  a . ù .  
X ° '

. . . . . . . t e d ' "1Ta11e1 i n  a n  e l e c t r i c  c i r c u i t W ha t  i s t be  t o t a l  e ß. . t i u e

r e s i st a n c e  o f  t he  c i r c 1t i t  ? (C B S E 2 0 10  Te r m  . )

n  r e si st o r s e a c h o f  r e s i s t a n c e  R a r e F1r s t  c o n n e c t e t1 i n  se r i e s a n d t hen  i l i  pa r Bt l le L Vb a t  i s t he  r a t i o  o f The  t o t a .

eñct i ue r e s i s m n c e  o ï  t he  c i r c u i t  i n  se r i e s c o m bi n a t i o n  a n t i  p a r a 11e1 c o m bi n B1 t i o n  ?

I n  se r ie s c o m b in a t i o n ,  
R

,
- n R

I n  pa r a1<e l c o m b i n a t io n ,  
R

p n

R
.

. . 。
2

R R/ n

r Vr i t e  do +u n  t he  r e la t i o n  b e  t 1u  e .  Be a t  p r o t l u c e t 1 H  i n  a  c o n tBu c t o r  o f  r es in t a n c e  R t h r o u gh w h i c h c u r r e n t

pa sses  To r  t  s er o 1zÁs 

H  =  i 2R t

D r a u J a  sc he m a t i c  d i a gr a m  o f a  c i r c t Bi t  c o n s i s t i t 1g o f Ba t t e r y o f Tt u o  r e tts e a c ï]  o f  1 5 V 50  r e s in t o r ,  
10 0  r e s i s t o r

a n d 150  r e s i s t o r  a n t i a  p11t g key ,  11l l c o n n e c t ed i t 1 s e r i e s [C B S E (A [. I n t1i a ) 2 00 9
,  

2 0 1 11

Sn  10 0  15 0

- V ' "

n n s

Ba tt e ry  K

+ r l

35 W ha t  i s m e a n t  by t he  s t a t e m e n t  t h 1t  t he  r a t i n g o f j h se  i n  a  c i r c u h  i s 5A  ? (C B S E 2 0 12 )

A n s I t  m e a n s m a x i m u m  c u r r e n t  o r  5A  c a n  p a s s t h r o u gh t he  fu s e  w i t ho u t  m e l t i n g i t

36 Wh a t  i s t ht  d w r e n c e  be t 1u e  ¬  n  k i l o w a t t  o n t B k i l a 1u a n  ba u r
(L B S E  2 0 12 )

An s K i lo w a t t  is  t he  u n i t  o f  e le c t r i c  p ° w e r  a n d k i lo w a t t  ho u r  is t h e  c o m m e r c ia l  u n i t  o F e le c t r i c  e n e r gy  

R

A
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S  ORT ANSW ER OUEST IONS
(E A C H Q U E S T IO N C A R R IE S 2  0 R

.  

MARKS)\ D e fi n e  e l e c t r i c  c u r r e n t St a t e  a n d d* n e  i t s  s r  u n i t  (C B S E 20 12)A n s E le c t r i c  c u r r e n t  is  de f i n e d a s t he  a m o u n t  o f  c h a r ge  f lo w i n g t h r o u gh a  c r o s s s e c t i o n  o f  a  c o n du c t o r  i n  u n i t  t i rn t

T i m e  t

SI u n i t  o f  e le c t r i c  c l 1r r e n t  i s  a m p e r e  (A )
E le c t r i c  c u r r e n f  r br o u gb a  c o n du c t o r  i s sa id t o  be  .  a m p e r e  ií o n e  c o u lo m b c ha r ge  l 1o u ] s t hr o u gb a  c r o ss s

c o n du c t o r  i n  o n e  se c o n d

1 Ex p r e ss O bm
'

s la w  bo t h by a  m a t he m a t i c a l Jo r m u h  a n d by a  gr a ph l i n e

(C B S E (D e lh i) 2004 (S))
A n s M a t he m a t ic a l fo r m u l a  o f  O h m

'

s  la w  is

V .  I R

F o r  a  g r a ph l i n e ,  r e fe r  %gu r e  8

3 r Vb a t  i s a n  e l e c t r i c  c i r c u i t  ? D i s t i n gu i s h be t u ] e e n  a n  o p e n  l i n d a  c l o s e d c i r c 1Bi t

A n s R e fe r  A r t i c le  1 04 2

[ C B S E  mBt【 0n d ia ) 2 0 02  2 01¢ 204

4 a t t u 1a t e  t be  r e s i s t a n c e  Of  a 1B e l e r H i r  bu l b 1u / i c b a tBo 1u s  a  1 0  A  u r r e n t
,  

1uj en c o n n e c t e l t  t o  a  2 2 0 V po u t r

s o n r c e [C B S E (A 11 I n di a ) 20091

A n s H e r e
,  I - 10A

,  
V - 2 2 0 V

V  22 0
u s i n g ,  R - T ,  

w e  ge t  R -

10
- 2 2 o h m

5 (i ) D r a w  a  s c h e m a t i c  d i a gm m  o f  a  c i r c t Bi t  c o n si s t i n g o f  B1 2 4 V  b1t tei ,  ¢1 10 o bm  r e s i s t o r ,  a  5 o bm  r esist or , '

o bm  r e s i s t o r ,  a }+ a m m e t e r  a n d a  p h t g key ,  11 l / c o n n e c t e d i n  s e r i e s

(i i ) C a l c u la t e  t be  a m m e t e r  r e a d i n g i n  t h i s c ìr c r Bi t  :c B S E (A 1l  I n d i a ) 2 0 0 6
,  

2 0 1 I
,  

20121

10 0  s n  10

A n s (i )

2 4 V  K e y A

(i i ) T o t a l r e s i s t a n c e  o F t he  c i r c u i t ,  
R - 10 +  5 +  1 .  160

V o l t a ge ,  
V - 24V

V  24
一 ·

。 1 5 八
R 16

T h u s ,  a m m e t e r  r e a d i n g is 1  5 A

6 (a ) W ha t  i s  m e a n t  by
' El ecnc Re s is t a n c e  o ï a  c o n d t Bc t o r  ?

(b) A  u Ji r e  o f  le n g t h L  a n d r e s i s t a n c e  R i s s t r e t c be d so  t h , a t  i t s l e n g t h i s d o u b le d a n d t he  a r e a  o f cr os : Secli
i s ba 1u e d H o 1u  w i l l  i t s (i ) r e s i s t a n c e  c ha n ge  ? (i i ) r e s i s t i u

A n s ( 1) E l e c t r ic  r e s is t a n c e  (R ) o f  a  c o n d u c t o r i s  de fi n e d a s  t he  r a t io  o f  p o t e n t ia l d i f fe r e n c e  (o r  v o l t age) äL W

t he  c o n d u c t o r  t o  t he  c u r r e n t  pa s s i n g t h r o u gh t h e  c o n d u c t o r T h a t  i s ,  
R =  

T  

(b) ( r) W c  k n o w
,  

A

W he n  L ' (n e w  le n g t h) =  2 L  a n d A ' (n e w  a r e a  o f  c r o s s s e c t io n ) =  A / 2

R ,
.  .  

P × 2 L
.  4 

(pL )
八 八 12 人

(2)

V
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D i v id i n g (2 ) by  (1) ,  w e  ge t

R  ·
. 4

o r R '
- 4 R

T h u s ,  
t h e  r e s i s t a n c e  o r  t h e  w i r e  be c o m e s 4 t i m e s i t s  o r ig i n a l r e s i s t a n c e

(1i) Si n c e ,  r e s i s t i v i t y  o f  a  w i r e  d o e s  n o t  d e p e n d o n  i t s l e n g t h a n d a r e a  o f  c r o s s s e c t io n ,  s o  t he  r e s is [ i v i t y  o f
t h e  w i r e  r e m a in s  t h e  s a m e

7 D r a w  a  s c he ï n a t i c  d i a gr a m  o f  a  c i r c u i t  c o n s

c o n n e c t e d i n  pa r a l1e t
,  a n  a m m e t e r  t o  m e a s t t r e  t he  t o t a . c u r r e n t  t hr o u gh t he  c i r c u i t

,  u o 1t m e t e r  t o  m e a s u e  t he

po t e n t i a l  d i jûe r e n c e  a c r o ss  t he  c o n 1b i n a t i o n  o í  r e s i s t o r s c j  [C B S E (A 11 I n d ia ) 2 0 0 8 ]

A n s

12 V

8 V】Jat  do  t he  fo ..o w i n g sy m bo ls r e p r e s e n t  i n  a  c i r c u i t  ? W r i t e  t be  n a m e  t t n d o n e  Ju n c t i o n  o f  e a c b

A n s (n I t  r e p r e s e n t s  a  ba t t e r y I c m a i n t a i n s a  p o t e n t ia l d i f t e r e n c e  a c r o s s  t h e  c i r  c  u  5t  e le m e n t  fo r  th e  f lo w  o f  c u r r e n t

i n  t he  c i r c u i t

(i i ) I t  r e p r e s e n t s  a n  a m m e t e r A m m e t e r  i s  u s e d t o  m e a s u r e  t he  e le c t r i c  c u r r e n t  i n  t h e  c i r c u i t

9 svba t  do  t B】e j o .l o  u t i n g s ym bo 1s r e p r e s e n t In  a  c i r c u i t  ? W r i t e  t he  n a m e  a n d o n e ji m c t i o n  o f  e a c h î

[C B S E 2 0 1 1 ,  
2 0 121

A n s (i) I t  r e p r e s e n t s  a  c lo s e d p l u g k e y I t  i s  u s e d t o  m a ke  t he  c l o s e d e le c t r i c  c i r c u i t

(i t) I t  r e p r e s e n t s  a  v a r ia b le  r e s i s t a n c e I t is  u s e d t o  i n c r e a s e  o r  de c r e a s e  t h e  c u r r e n t  i n  t h e  c i r c u i t

(i i 1) I t  r e p r e s e n t s  a  v o l t m e t e r I t  is  u s e d t o  m e a s u r e  t h e  p o t e n t i a l d i ft e r e n c e  a c r o s s  a  r e s is t o r  i n  t h e  c i r c u i t

(i u ) I t  r e p r e s e n t s  a  ga lv a n o m e t e r I t  i s  u s e d t o  de t e c t  t he  p r e s e n c e  o f  s m a l l c u r r e n t  i n  t he  c i r c u i t

(u ) I t  r e p r e s e n t s  w i r e  c r o s s i n g (n p t  c o n n e c t e d w i t h e a c h o t h e r ) T he  w i r e s  a r e  u s e d t o  c o n n e c t  v a r i o u s

c o m p o n e n t s  i n  t h e  c i r c u i t

Lü W ha t  i s c o m m e r c i a l  t+n i t  o f  e /e c t T i c a [ e n e r gy ? Ex p r e s s i t  i n j o t+1e s

O r

D efi n e  1 k w b H o l d  i s  t h i s  u n i t  o f  e n e r gy r e la t e d t o  1 j o u le  ? (C B S E 2 0 1 I )

O r

E s t a bl i s h t he  r e l a t i o n s h ip be t w e e n  1 k w b  a r 1d s ï  u n i t  o f  e n e r gy
(C B S E 2 0 12 )

A n s C o m m e r c i a l u n i t  o f  e l e c t r i c a l e n e r gy  i s kw h 1 kw h i s  t he  a m o u n t  o f  e le c t r i c  e n e r gy  c o n s u m e d by  100 0 W

e le c t r i c  a pp l ia n c e  w h e n  o p e r a t e s  fo r  1 h o u r

1kw h .  10 0 0 W  ×  360 0 s  =  10 0 0 Js
1

.  3 6 ×  10 6 1
1 1 W by  i s  t be  t u n g t e n  1¢s e d  a l m o s t  e r c tB« i u e l y Tio  r  ß 1a m e n t  o f  el ect r i c arnps ?

O r  (C B S E 2 0 1 1)

Wby i s  Tu n gs t e n  u s e t Bþ   ·  t be ß 1a m e n t  i )z  e l e t t r i c  b¢¢tb ?

R
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D iv id i n g (2) by  ( 1) ,  w e  ge t

R '

o r R '
.  4 R

T h u s ,  
t h e  r e s i s t a n c e  o F t h e  w i r e  b e c o m e s 4 t i m e s  i t s  o r ig i n a l r e s i s t a n c e

(l i ) Si n c e ,  
r e s i s t i v i t y  o f  a  w i r e  d o e s  n o t  d e p e n d o n  i t s  le n g t h a n d a r e a  o r  c r o s s s e c t i o n ,  s o  t h e  r e s is r i v i t y  o F

t he  w i r e  r e m a i n s  t h e  s a m e

D r a 1u  a  s r be m a t i c  d ia gr a m  o f  a  r i r c u i t  c o 11s i s t i n g o r a  ba t t e r y o f 12 1  t h r e e  r e s i st o r s  o f  512 ,  
1 0 52 a n Å 2 0 52

t onertet l  i n  p a r a t te i
,  a n  a n z m e t e r  t o  m e a s u r e  t h ¬  t o i Æt  u r r e n t  t b r o 1t gb t h ¬  r i r m i  u a Bb ?z ¬  t e r  Ba  m e a s u e  t he

po t e n t i a l  Åi jge r e n c e  a c r o ss t b e  c o m b i n a t i o n  o ï  r e s i s t o r s [C B S E (n l 1 I n t Bi a ) 2 0 08]

12V

rVba t  do  t l】e f o l【o w i n g  s ym b o ls r e pr e se n t  i ï 1 i 1 c i r c 1Bi t  ? W r i t e  t he  n a m e  a n Å o n e f u n c t i o n  o f  e a c h

(1) I t  r e p r e s e n t s a  b a t t e r y I t  m a i n t a i n s  a  p o t e n t ia l d i f t e r e n c e  a c r o s s  t he  c i r c u  dt  e le m e n t  fo r  t h e  $ o w  o f  c u r r e n t

i n  th e  c i r c u i t

(i 1) I t  r e p r e s e n t s a n  a m m e t e r A m m e t e r  is  u s e d t o  m e a s u r e  t h e  e le c t r i c  c u r r e n t  i n  t he  c i r c u i t

rVba t  do  t he j o l lo w i n g sy n + bo ls  r ep r e s e n t  i n  a  c i r c 1t i t  ? W r i t e  t he  n a m e  a n d o n e  fu n c t i o n  of  e a c h

[c B S E 2 0 1 1
,  

2 0 12】

(i) I t  r e p r e s e n t s  a  c lo se d p l u g k e y I t  i s  u s e d t o  m a k e  t he  c lo s e d e le c t r i c  c i r c u i t

(i 1) I t  r e p r e s e n t s  a  v a r i a b l e  r e s is t a n c e I t is u s e d t o  i n c r e a s e  o r  d e c r e a s e  t he  c u r r e n t  i n  t h e  c i r c u i t

(i i i) I t  r e p r e s e n t s  a  v o l t m e t e r I t  i s  u s e d t o  m e as u r e  t he  p o t e n t i a l d i ff e r e n c e  a c r o ss  a  r e s i s t o r  i n  t he  c i r c u i t

(i u ) I t  r e p r e s e n t s  a  ga lv a n o m e t e r I t  i s u s e d t o  d e t e c t  t he  p r e s e n c e  o r  s m a l l c u r r e n t  i n  t he c i r c u i t

(u ) I t  r e p r e s e n t s w i r e  c r o s s i n g (n p t  c o n n e c t e d w i t h e a c h o t h e r ) T h e  w i r e s a r e  u s e d t o  c o n n e c t  v a r io u s

c o m p o n e n t s  i n  t he  c i r c u i t

r Pba t  i s c o m m e r c i a l  u n i t  o f  e le c t r i c a l  e n e r 8J Ex p r e s s i t  i n  j o u le s

O r

D ef i n e  1 k w k H o w  i s  t b i s  u n i t  o f E n e r8J r e l a t e d t o  1 j o u l e  ? (C B S E 2 0 1 1)

O r

Es t a bl i sb t he  r e la t i o n sh ip be t 1u e e n  1 k w h a n d S.  u n i t  o f  e n e r87
(C B S E 2 0 12 )

Co m m e r c i a l  u n i t  o f  e le c t r i c a l e n e r gy  i s  kw h 1 kw h i s  t h e  a m o u n t  o F e l e c t r ic  e n e r gy  c o n s u m e d by  100 0 W

e le c t r ic  a pp l ia n c e  w h e n  o p e r a t e s  fo r  1 h o u r

1kw h .  10 0 0 W  ×  3 60 0 s  =  10 0 0  Js
1

.  3 6 ×  10 6 J  
i $ t be  t u n gs t e n  1t se d  a l m o s t  ext l usi ueyj  r  ß l a n 1e n t  o f  et e t r i  l a m ps  ?

O r  (C B S E 2 0 1 J)
W%y i s Tunt t n u s e d Tio r  t he ß l a n Be n t  i n  e l r r t r i c  b u l b ?

R
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A n s T h i s i s be c a u se  (i ) m e l t i n g po in t  o f  t u n gs t e n  is v e r y  h igh (a bo u t  338 0 °  C ) a n d (i u i t  do e s  n o t  o x idi s c  (bu r n ) e v e n  a t  h ighe r  t e m p e r a t u r e s

12 W)by  t Bo  c opp e r  a r  a l u m i n i u m  1u i r e s  Btsual y B«s e d Tio r  e te r t r i c i q  » a n s m i ss i o n  a n d i st r i but i on p u tp o r e r  ?
(C B S E 20 12)

O r

Co pp e r  a n d a lu m i n i u m  w i r e s a r e u s u a l ly e 1n p lo y ed Jo r  e l e c t r i c i ty t r a n s m i s s i o n E x p la i n  r e a s o n

A n s T h e  r e s is t iv i t ie s  o f  c o p p e r  a n d a l u m i n i u m  a r e  v e r y  ¡o w s o  e l e c t r i c  c u r r e n t  f l o w s  e a s i ly  t h r o u gh them
H e n c e ,  c o p p e r  a n d a l u m i n iu m  w i r e s  a r e  u s u a l ly  u s e d fo r  e l e c t r i c i t y  t r a n s m i s s i o n  a n d d i s t r ib u t io n  pu r po se

L3 Sho u u  t he  be a t i n g e le m e n t  o ï  a n  e le c t r i c  i r o n  be  m a d e  o f  i r o n ,  s i tu e r  o r  n i c b r o m e  w i r e  ?

[C B S E CF o r e i gn ) 20051
A n s I t  sh o u ld b e  m a de  o f  n ic h r o m é w i r e  b e c a u s e

( i) r e s i s t iv i t y  o f  n ic h r o m e  i s  g r e a t e r  t h a n  t h a t  o f  i r o n  a n d s i lv e r ,  
s o  m o r e  h e a t  i s  p r o d u c e d i n  t he  nichromc

w i r e  d u e  t o  t h e  f l o w  o f  c u r r e n t

(l i ) m e l t i n g p o i n t  o f  n i c h r o m e  w i r e  i s g r e a t e r  t ha n  t ha t  o f  i r o n  a n d s i l v e r  a n d h e n c e  i t  do e s n o t  m e l t  easily

(1i t) h . " . i . .  Do e s n o t  o x id is e  (o r  b u r n t . " i1y e v e n  a ,  h igh e r  t e m p e r a t u r e

L %u o  t u i r e s .  
o n e  o ï  c o pp e r  a n d o t he r  o ï  m a n ga n i n ,  

ba u e  e q u a 1 l e n gt hs a n d e qu a . r e s i s t a n c e s r Vbi c h w i r t  il

t h i c ke r  ? G i u e  t ha t  r e s is t i u i ty o f  c o pp e r  i s l o t u e r  t h ,  1 n  t ha t  o f ??1l z n ga n i n (C B S E 2011)

吐
o て 人 一

避
S W e  k n o w

,  
R  =  

A  R

Si n c e  ¢ a n d R o F bo t h t h e  w i r e s  a r e  s a m e ,  
s o  A  o c  p Si n c e ,  r e s is t i v i t y  (p ) o r  m a n ga n in  is  h ighe r  t ha n  that  oí

c o p pe r s o  m a n ga n i n  w i r e  is  t h i c ke r  t ha n  t h a t  o f  c o p p e r  w i r e

15 Ti l 1o  idm t i c a l  i m m e r s i o n  be i 1t e r s a r e  t o  be  u se d t o  b e a t  w a t e r  i n  a  la r ge  c o n t a i n e r r Vb i c b o n e  o ï  t he fo lb tu ing

a r r a n ge m e n t  w o t B.d be a t  t he  w a t e r  J- t e r ,  (i ) c o n n e c t i n g t h e  be a t e r s i n  s e r i e s u t i t h t he  m a in  su pply,

(i i) c o n n e c t i n g t he  be a t e r s  i n  p a r a l le l  w i t h t h e  m a i n  s 1Bppb ? (C B S E 2011)

A n s H e a t  p r o d u c e d i n  a  h e a t e r ,  w h e n  c o n n e c t i n g t o  m a i n  s u pp l»

y 2

H - t

W h e n  id e n t i c a l h e a t e r s  (i e Ha v i n g s a m e  r e s is t a n c e ) a r e  c o n n e c t i n g i n  p a r a l l e l
,  

t h e i r  n e t  r e s is t a n c e  de c r eas es 35

c o m p a r e d t o  w he n  c o n n e c t e d i n  s e r i e s T h e r e fo r e ,  
he a t e r s  c o n n e c t e d i n  p a r a l le l w o u ld h e a t  t h e  w a t e r  fas t er  as

t h e  h e a t  p r o d u c e d i n  pa r a l le l c o m b i n a t i o n  i s  m o r e  t h a n  t he  h e a t  p r o d u c e d i n  s e r ie s  c o m b i n a t io n

16 M e n t i o n  t he  c o n d i t i o n  u n de r  t Bt b i c h c ha r ge  c a n  m o t i e  i n  a  c o n d u c t o r N a m e  t he  de u i c e  w ïr i c h i s 1Bsed t o  m a in ta in

t h i s c o n d i t i o n  i n  a n  e l e c t r i c  c i r c 1Bi t  (C B S E 2012)

A n s T h e  e n d s  o f  t h e  c o n d u c t o r  m u s t  be  m a i n t a i n e d a t  d i f t e r e n t  v o l t a ge s T h i s  c o n d i t io n  i s m a i n t a in ed in a

c o n d u c t o r  by  a  c e l l o r  a  ba t t e r y

!  LONG ANSW ER OUEST IONS
(E A C H Q U E S T IO N C A R R IES 5 MA RKS)

\ St a t e  Obm
'

s ta l o H o 1u  c a n  t k i s 1a w  be  u e r i f+e d e x p e r i r n e n t a l ly ? D o es  O bm   
·  

s la 1u  bo tá go o d t +n da   a 11 c o n di t ioN   

C o m m e n t (N C E R T q u e s t i o n  B a n k
,  

C B S E
,  

2 0 10 Tem  .
,  

201l

A n s R e fe r  A r t i c l e  1 0 6 a n d E x p e r i m e n t  N o 1

H o w  w i 11 y °  + i n fe r  1u i t h t he he lp o f  a n  e x pe r i m e n t  t h t 1t  s a m e  u o l t a ge  o r  p o t e n t i a l  d iñe r e n ce  ex ist s a c r o ss dt& ¢

r e s i s t o r s c o n n e c t r e d i n  pa r a l le l  a r r a n ge m en t  t o  a  b11

A n s R e fe r  A c t i v i t y  N o 3 
w i n

3 D e sc r i be  a n  ex pe r i m e n t  t o  si n4y t he fa c t o r s o n  w h i c h t he  r e s i s t a n c e  o f  a  c o n d rBc t o r  o r  a  c o n dw t i n g

A n s R e fe r  e x p e r i m e n t  N o 2

4 svba t  i s Jo u le '

s l?e a t i n g e&e c t  ? L i s t  a pp l i c a t i o n s  o f j o u le '

s be a t i n g eße c t  i n  d a i ly l ife

(N C E R T q u e s t i o n  B a n k
,  

C B S E 2012)

A n s Re fe r  A r t i c le  1 10
,  a n d A r t i c le  1 1 1

R
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H ß  ER OROER T HINKING SKILL BASEO OUEST IONS 1

\ Gr a phs be t w e e n  e le c t r i c  c u r r e n t  a n d p o t e n t i a 1 d i jï e r e n c e  a c r o ss t u l o  c o n du c t o r s  A  a n d B  a r e  p lo t t e d a s  s ho w n

in Fgu r e Wbi c h o f  t he  t w o  c o n d t +c t o r s  ba s m o r e  r e s i s t a n c e  ?

0 V 一 Þ 一

A n s Re s is t a n c e  o F a  c o n d u c t o r
-

s l o p e o f  g r a p h b e t w e e n v a n d l
Si n c e ,  s lo pe  o f  g r a p h be t w e e n  V  a n d I  fo r  a

c o n du c t o r  A  i s  l e s s  t h a n  t h e  s l o p e  fo r  a  c o n d u c t o r  B
,  t h e r e f o r e ,  c o n d u c t o r  A  h a s  m o r e  r e s is t a n c e  t h a n  t h e

c o n du c t o r  B

2 Fo l lo w i n g t a ble  g i v e s t he  r e i s t i u i t y t hr e e  s t 1m p /e s i n  (Q m )

Sa m p l e A  B C

R e s is t iv i t y  i n  Q m  1  6 .  10 8 7  5 *  10 . 7 44 .  10 6

r Vb i c h o f  t he m  i s a  go o d c o n d u c t o r  ? A 11t l  t u b i c b o ï  t he m  i s  l 1?1 i n s u la t o r  ? A n d w by ? (C B S E 2 0 12 )

A n s A m a t e r ia l h a v i n g l o w  r e s i s t i v i t y  is a  g ° o d c o n d u c t o r Si n c e ,  
r e s i s t i v i t y  o F s a m p le  A  i s  t h e  l e a s t  a m o n g a l l

o t he r  m a t e r i a l s
,  

s o  s a m p l e  A  i s  a  g° o d c o n d u c t o r A  m a t e r i a l h a v i n g h igh v a l u e  o f  r e s i s t i v i t y  i s a n  i n s u l a t o r

T he r e fo r e ,  s a m p l e  C  i s  a n  i n s u l a t o r

3 T he e l e c t r i c a l  r e s i s t i u i t y o f  W  m a t e r i a l s i s gi  u e n  be .o w  i n  o hm m e t e r W h i c h o f  t h e se  m a t e r i a 【s c a n  be  u s e d

f o r  m a ki n g e le m e n t  o ï   ·  be a t i n g de u i c e  ?

M a t e r i a l  R e s i s t iv i t y  (i n  o h m m e t r e )

6  84 ×  1 0 8
A

,  60 ×  10 8
B 

2  30 ×  10 "
C  

1  0 0 ×  1 0 6
D  

2  50 ×  10 "
E 

4 40 ×  10 8
F 

(C B S E Sa m p le  Pa pe r ,  
C B SE 2 0 12 )

A n s Fo r  m a k i n g e le m e n t  o f  a  he a t i n g d e v ic e ,  
w e  u s e  a l l o y i n s t e a d o F p u r e  m e  t a ls T he  r e s is t iv i t y  o í  m a t e r ia l D

l ie s i n  t he  r a n ge  o f  resi st i i t i s o f  a l lo y s T h e r e fo r e ,  
m a t e r i a l D  c a n  be  u s e d fo r  m a k i n g e l e m e n t  o f  a  h e a t i n g de v i c e

' E1e c t r t c a 1 r e s i s t i u i t i e s o f . . . . . . bs t a n c e s . ' ' " " g'  o
' ' 8 . .

Si l v e r

C o pp e r  
1 62  ×  10 8 Q m

Ti+n gs t e n  
5 2 0  ×  l i r a Q m

I r o n  
10  0  ×  1> 8  Q m

M e r c t Br r  
94 0  ×  1[ r 8 £2 m

N i c b r o m e  
10   0  ×  104  52 m

A n sw e r  t he  fo l lo w i n g q u e s t i o n s  i n  r e la t i o n  t o  t be m

(i ) 月 m o n g  s i tu e r  a n d  c o pp e n  1u b i r b o n  ¬  is  a  be n e r  c o n d u c t o r  ? pPy ? 
(L B s E  2 0 12 )

( i i ) m i c a n za r m ia t  t u o u k i j /o u  a Áu .s e  t o  be  Bt se d  i n  e t ¬  c t r i c t1t  b e a r i n g Ár vi t e s  ? WZy ?

1
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A n s (I ) A  m a t e r ia l  w ho s e  e le c t r ic a l r e s is t iv i t y  i s  l o w  is  a  g° d c o n du c t o r  o f  e l e c t r i c i t y Si n c e  th e  e le c u ic a l  r es ist

o f  s i lv e r  is le s s  t ha n  t ha t  o f  t he  c o ppe r
,  

s o  s i lv e f  i s a  be t t e r  c o n du c t o r  t ha n  t h e  c o pp e r

(i r) Fo r  m a k i n g t he  e l e m e n t s  o f  h e a t i n g de v i c e s ,  
a l lo y  i s  u s e d i n s t e a d o f  a  p u r e  m e t a l T h i s  i s  be c a u s e th

r e s is t iv i t y  o F a n  a l l o y  is  m o r e  t ha n  t ha t  o f  a  m e t a l a n d a l lo y  do e s n o t  b u r n  (o r  o x id i s e ) e v e n  a t  h igh e r  t  e  m pe raN te

O u t  o í  t h e  g i v e n  s u bs t a n c e s ,  
n ic h r o m e  i s  a n  a l lo y ,  

s o  n i c h r o m e  i s u s e d i n  e l e c t r i c a l h e a t i n g de v i c e s

5 T b e Jo l lo 1u i n g t a ble  gi v e s t he  r e s i s t i u i t y o f  t h r e e sa m p1e s

Sa m p l e  A  B C

R e s i s t i v i t y  : 1  6 ×  10 8 Q  m  5  1 ×  10 8 Q  m  10  6 *  10 6 Q  m

w h i c h o f  t h e m  i s  s u i t a b l e  fo r  h e a t i n g e l e m e n t s  o f  e l e c t r i c a l a pp l i a n c e s  a n d w hy  ? (L B S E
,  

2 0 10  f e n n  I
,  2o12)

A n s Fo r  m a k i n g t he  he a t i n g e le m e n t s  o f  e le c t r i c a l a pp l i a n c e s ,  
a l l o y  i s  u s e d i n s t e a d o f  a  p u r e  m e t a l This i$

be c a u s e  a l l o y  d o e s  n o t  b u r n  e v e n  a t  h igh e r  t e m p e r a t u r e T h e  r e s i s t iv i t y  o f  s a m p le  C  i s  o f  t h e  o r de r  o f  a n  a llo ) so

s a m p le  C  i s s u i t a b le  fo r  he a t i n g e le m e n t s o f  e le c t r i c a l a p p l i a n c e s

6 Tw o  m e t a l l i c  w i r e s A  a n d B a r e  c o n n e c t e d i n  s e r i e s W i r e  A  ba s l e n g t h 1 a n d r a d i u s  r
,  

w b i 1e  l u i r e  B ha s 1m gth

2 1 a n d m d i u s  2 r F i n d t he  r a t i o  o f  t he  t o t a l  r e s i s t a n c e  o ï  s e r i e s c o m b i n a t i o n  11n d t be  r e s i s t a n c e  o f  w i r e  A
,  

if  bo t b th

w i r e s a r e  o f  s a m e  m a t e r i a l

A n s R e s is t a n c e  o f  w i r e  A
,  

R ,
- -

R e s i s t a n c e  o F w i r e  B
,  

R 2
-

p l
_ -

d
A '

n (2 r Ý m

T o r a l r e s i s t a n c e  o f  t h e  s e r ie s  c o m b i n a t io n ,  
R - R t +  R 2

o r  
n r

2 2 n r
z  2 n r

z  R l  2 n r
z  

p l  2

7 T1i 1o  m e t a /[i c  1u i r e s A  a n d B o f  s a Jn e  m a t e r i a l a r e c o n n e c t e d i n  p a r a l l e l W i r e  A  ha s l e n g t h 1 a n d r a di m  r  and

l u i r e  B ba s le n g t h 2 1 a n d r a d i u s 2 r C o m p u t e  t he  n 1t i o  o f  t he  t o t a l  r e s i s t a n c e  o ï  pa r a //e t c o m bi n a t i oh  a n d th

r e s i s t a n r e  o f  w i r e  A (C B S E Sa m ple  Papt r)

A n s R e s i s t a n c e  o f  w i r e  A
,  
R ,

- - R e s is t a n c e  o f  w i r e  B
,  

R 2
- -

T o t a l r e s i s t a n c e  o f  t h e  p a r a l le l c o m b i n a t io n
,

一
上

。
上 上 兰

。
<兰

一
竺 ï

R R ,  R2 

o r  
R p l  p l  p l

o r

3n r  
2 R 1 3 n r

z  
p l  3

8 Tu l o  s t u de n t s p e i l o r m  t be  e x pe r i m e n t s o n  s e r i e s t 1n d p a r a l1e 1 c o m b i n a t i o n s o f  t u l o  gi v e n  r e s i s t o r s R1 a nd Rt

a n d p /o t  t he  Bo l lo u t i n g V I  gr a phs

1- V -

w hi c h of  t be  gr a phs i s (a re) c o r e c t ly 1a be 11e d i n  t e r m s o f  t be  1B1o r d s s e r i e s
'

a n d ar aue> Jt Bs t ify yo w  
l Ð

(C B S E Sa m ple  Paper .
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A n s I n  %r s t  g r a ph
,  s lo p e  o f  I V  g r a ph .  Re s is t a n c e Si n c e  i n  s e r ie s  c o m b in a t io n ,  r e s is t a n c e  i s  m o r e  a n  t hc

e s is t a n c e  i n  p a r a l l e l c o m b i n a t i o n ,  t he r e fo r e  s lo p e  o f  I V  gr a ph fo r  s e r i e s  c o m b i n a t io n  is m o r e  t ha n  t he  s lo pe  o f

g r a p h f o r  p a r a l l e l c o m b i n a t i o n H e n c e
,  g r a p h i s c o f r e c t ly  l a b e l l e d I n  s e c o n d g r a p h

,  s l o p e  o f

I  g r a ph =

r e s i s t a n c e

H e n c e ,  
se c o n d g r a ph is a ls o  c o r r e c t ly  la be l le d

9 Tw o  e le c t r i c  c i r c u i t s .  a n d I .  a r e  sh o w n  i n  Jìgt t r e

R 1

V V

W b i c h o í  t he  t w o  c i r c u i t s b11s J?1o r e  r e s i s t a B1c e  ?

(i i ) T br o u gli  w h i c h c i r c u i t ,  m o r e  c u r r e n t  p t1ss e s

(i i i ) +n  w h i c h  c i r c u i t ,  
t he p o t e i 1 t i a 1 t l i jj e r e n c e  a c r o ss e a c h r e s i s t o r  i s e q rBa l

A n s (1) Eq u iv a l e n t  r e s i s t a n c e  o f  s e r i e s c o m b i n a t i o n  o f  r e s is t o r s  i s m o r e  t ha n  t he  e q u iv a le n t  r e s is ca n c e  o f  t he

p a r a l l e l c o m b i n a t io n  o f  r e s is t o r s So ,  
t he  r e s is t a n c e  o f  c i r c u i t  I  is m o r e  t ha n  t he  r e s i s t a n c e  o f  c i r c u i t  I I

(i i ) Si n c e ,  c u r r e n t - So  c u r r e n t  i n  c i r c u i t  I I i s m o r e  t ha n  t he  c u r r e n t  i n  c i r c u i t  l l

(zi i ) Po t e n t i a l d i fk r e n c e  a c r o ss  e a c h r e s is t o r  is e q u a l i n  c i r c u i t  I I

10 A n  e te r t r i c i a n  p u t :  a  i l s e  o f Ra t i n g 5  A  i n  t ha t  p a r t  o f Áo m e s t i  e l e r t r i c a l  c i r c u i t  i n  w h i c h a n  e l e c t r i c a l

b e a t e r  o f Ra t i n g 1 5 kw
,  

2 2 o V  i s o p e r a t i n g svba t  i s 1i ke 7 t o  ha pp e n  i n  t h i s c a s e a n d w bJ ? Phat  c ba n ge ,  
if  a n y

n e e ds t o  be m a de ? (C B S E Sa m p l e  Pa pe r )

A n s T he  fu s e  w i l l m e l t  a n d t he  c i r c u i t  b r e a k s i í  e le c t r i c  c u r r e n t  m o r e  t ha n  t h e  r a t i n g o f  fu s e  (i e 5A ) flo w s i n

t he  c i r c u i t E l e c t r ic  c u r r e n t  fl o w i n g i n  t he  c i r c u i t
,

P 1  5 × 10 00 W
. _ 6 82 A

V  22 0V

Si n c e ,  c u r r e n t  flo w i n g i n  t h e  c i r c u i t  (6  82A ) is  m o r e  t h a n  t h e  r a t i n g o f  fu s e  (5A ) ,  
t he r e fo r e ,  

t he  fu s e  w i l l m e l t

a n d t he  e le c t r ic a l he a t e r  do e s n o t  w o r k T o  o pe r a t e  t he  he a t e r ,  
fu s e  o f  r a t in g 10A  is t o  be  p u t  i n  t he  c i r c u i t

L\ T be  e l e c t r i c  p o 1u e r  c o n su m e d by a  de v i c e  m a y be  c a lc u la t e d by t t s i n g e i t he r  o f  t be  t w o  e x p r e s s i o n s P =  12 R o r

P =  T be  F r s t  e x p r e s s i o n  i n d i c a t e s t ba t  t he  po w e r  i s t {i r e c t ly p r o p o r t i o B1a l  t o  R
,  u 1be r e a s t be  se c o n t l ex p r e ss i o n

i n d i c a t e s i n v e r s e  p r o p o r t i o n a l i  ty H o w  c a n  t he  se e m i n gly d if e r e n t  depe n de n c e  o f  p  o n  R i n  t be s e ex p r e ss i o n s  be

ex p la i n e d ? 
(C B S E s a m p le  Pu p t r )

A n s p .  I 2 R is u s e d w h e n  c u r r e n t  fl o w i n g i n  e v e r y  c o m po n e n t  o F t he  c i r c u i t  is  c o n s t a n t T h is  i s  t he  c a s e  o r

: 
ie °  

at+. ° ,  

' l l  ·  =
,  
+ 

i 
: i

. .  (v ) a c r o s s e v e r y  c o m p o n e n t  o f  t h e  c i r c u i t  i s  c o n s t a n t T h i s

e x p r e s s io n  i s  u s e d i n  c a s e  o f  p a r a l l e l c o m b i n a t io n  i n  t he  c i r c u i t I n  s e r ie s  c o m b i n a r i o n ,  
R i s  g r e a t e r  t ha n  t he  v a l u e

o f  R i n  pa r a l le l c o m b i n a t io n
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古イ
r e a so n  To r  Jlo r  ¢zn s 1u e n  

(C B S E  2 0 1 1)

A n s Slo p e  o f  V I g r a ph r e s i s t a n c e  o F a  r e s i s t o r W h e n  t w o  r e s is t o r s  a r e  c o n n e c t e d i n  s e r ie s ,  

v ól ts

t he  r e s is t a n c e  o f  t h i s c o m b i n a t io n  i s  m o r e  t ha n  (R =  R l  +  R2 ) t h e  r e s i s t a n c e  o f  bo t h t h e

r e s ist o r s Sin c e ,  s lo pe  o f  C is  g r e a t e r  t ha n  t he  s lo p e s o r  A  a n d B T he r e fo r e ,  
C  r e p r e s e n t s  t he

gr a ph fo r  s e r ie s c o m bin a t io n  o f  t he  o t h e r  t w o
I (a

r '

! i i  VALUE BASEO OUEST IONS

1 I n  t h e  h o u s e  o f  R a m ,  t h e r e  a r e  2 0 i n c a n d e s c e n t  b u lbs  e a c h o F 10 0 V ' " r ee ge y s e r s  e a c h o f  2000 W

20 t u be s  e a c h o f  40 V  A l l t h e s e  a pp l ia n c e s  w o r k  f o r  5 h o u r s  i n  a  d a y Ev e r y  m o n t h
,  h

a m o u n t  a s  e l e c t r i c i t y  b i l l H i s  s o n  Sha m  s t u dy i n g i n  X  s t a n da r d a s k e d h i s  fa t h e r  t o  r e p l a c e  a l l- ï
bu l bs w i t h C FL  bu l b e a c h o f  40 W  t o  s a v e  e l e c t r i c i t y

(i) H o w  m u c h u n i t s  o F e le c t r i c i t y  a r e  s a v e d p e r  m o n th (30 d a y s) by  r e p la c i n g i n c a n de s c e n t  bu lbs  w i th CFL?
(i i ) W h a t  v a l u e s a r e  s ho w n  by  Sh a m  ?

A n s (i) E l e c t r i c  e n e r gy  c o n s u m e d by  2 0 i n c a n de s c e n t  b u lbs i n  30 d a y s  =  P ×  t  =  2 0 ×  100 ×  5 .  30

- 3 0 0 0 0 0 W h .  300 kw h
- 30 0 u n i t s

E le c t r i c  e n e r gy  c o n s u m e d by 2 0 C FL  b u lbs  =  2 3 ×  40 ×  5 ×  30 .  120000 m
- 120 k w h .  12 0 u n i t s

U n i t s  o F e l e c t r i c i t y  s a v e d .  3 0 0 12 0 - 180 u n i t s

t he  d e v e lo p m e n t  o f  o u r  n a t io n

Pa y  l e s s e le c t r i c i t y  b i l l H e  a ls o  be l i e v e s  t h a t  s a v i n g e n e r gy c o n t r ibu tes !i r

2 E l e c t r i c i t y  p l a y s  a n  i m p o r t a n t  r o l e  i n  t h e  de v e l o p m e n t  o f  a  c o u n t w  R a m ,  a  s t u de n t  o f  c la ss X wa
s t u dy i n g i n  t h e  l ib r a r y  a f t e r  s c h o o l h o u r s W h e n  h e  l e f t  t h e  l i b r a r y ,  

h e  fo u n d t h a t  e le c t r ic  fa n s of d
r o o m s  w e r e

' O N '

a l t h o u gh t h e r e  w a s  n o  o n e  i n  t h e  c l a s s  r o o m s H e  i m m e d i a t e ly  s w i t c h e d ' O FF'

all thc
f a n s  a n d r e p o r t e d t h e  m a t t e r  t o  P r i n c ip a l o f  t h e  s c h o o l
(i ) C o m m e n t  o n  t h e  a t t i t u de  o f  R a m

(i i ) W hy  R a m  r e p o r t e d t h e  m a t t e r  t o  t h e  p r i n c ip a l ?
A n s (i) Ra m  k n o w s  t he  i m p o r t a n c e  o F e le c t r i c i t y H e  be l i e v e s  t ha t  l o s s o F e le c t r i c i t y  i s  t he  lo s s o f  sc ho o l as wd

a s t h e  l o ss  o F n a t io n H e  is  a ga in s t  t he  m i s u s e  o f  n a t i o n a l r e s o u r c e s

i n c ide n t  s h o u ld n o t  o c c u r  i n  f u t u r e

(i i) H e  r e p o r t e d t he  m a t t e r  t o  t he  P r in c i p a l s o  t ha t  t h e  p r i n c ip a l m a y  a s k  t he  pe o n  t o  e n s u r e  tha t  su(h

3 A  w e ld e r  w a s a s ke d by  M r Su m i t  t o  w e ld a n  i r o n  g r i l l i n  h i s  h o u s e H e  s t a r t e d u s i n g e le c t r ici ty bc o n n e c t i n g t h e  w i r e s  o f  w e ld i n g s e t  d i r e c t ly  w i t h t he  t r a n s m i s s i o n  w i r e s  a n d n o t  t h r o u gh the  cnca

s o n  o f  s u m i t  a p p r e c i a t e d t he  n e ighbo u r

o f  w e lde r  b u t  Su m i t  s ide d w i t h t h e  w e l de r H o w ev en th

W hy  w a s  t h e  a c t i o n  o f  w e lde r  o bje c t e d by  Su m i t s n e ighb o u r  ?(i i ) W hy Su m i t  s u pp o r t e d t he  a c t i o n  o f  t h e  w e ld e r  ?(i i i ) Vhh Sumi t  s o n  a pp r e c i a t e d t he  a c t i o n  o f  h i s  n e ighbo u r  ?(i v ) W r i t e  t h e  c o m m e r c i a l  u n i t  o f  e l e c t r i c a l e n e r gyA n s (i) I t  is  a  c r im e  ( o  s t e a l e le c t r i c a l e n e r gy  a n d n o  h o n e s t  p e r s o n  c a n  s u pp o r t  i t(i i) Su m i t  t ho u gh t  t he  w e lde r  w a s  do i n g a  fa v o u r  t o  h i m(i i i) Su m i t
'

s s o n  kn o w s t ha t  w e lde r  is  d o i n g w r o n g
(i v ) K i lo w a t t  ho u r  (kw h)
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Ba s e d o n  P r a c t i c a l  Sk i l l s  (Ex p e r i m e n t s  V e r i f i c a t i o n  o f  O h m
'

s  la w  E l e c t r i c  c i r c u i t s ,  r e s i s t o r s  i n  s e r i e s  a n d p a r a l l e l l

1 W h i c h t w o  c i r c u i t  c o m p o n e n t s  a r e  c o n n e c t e d i n  (r ) A m m e t e r  a n d Rh e o s t a t

p a r a l le l i n  t h e  fo l l o w i n g c i r c u i t  d i a g r a m  ? (1) R e s is t o r  a n d v o lm e t e r

X £ X: r

K B S E 2 0 0 7
,  

2 0 1 U
5 T h e  c o r r e c t  s e t  u p fo r  d e t e r m i n i n g t h e  e q u iv a l e n t

s R t a n d R 2 w h e n  c o n n e c t e d

by  h im  i n  s e t t i n g u p  t h e  c i r c u i t

( 1)  Po s i t io n  o F a m m e t e r  i s  i n c o r r e c t  
I I

(b) Po s i t io n  o F v o l t m e t e r  i s  i n c o r r e c t
(r ) Te r m i n a l s  o r  a m m e t e r  a r e  w r o n g ly  c o n n e c t e d
(d ) T e r m i n a l s  o f  v o l t m e t e r  a r e  w r o n g iy  c o n n e c t e d

[C B S E 2 0 0 7 (D e l h i ) ,  
2 0 1o  ï Tn1 I ]3 T h e  f o l i o  w  i n  g c i r c u i t  d i a g r a m  s h o w s  t h e

e x pe r i m e n t a l s e t u p fo r  t h e  s t u dy  o f  d e p e n d e n c e  o f
c u r r e n t  o n  p o t e n t ia l d i f r e r e n c e w h i c h r w o  c i r c u i t  

I I I
c o m p o n e n t s  a r e  c o n n e c t e d i n  s e r i e s

B
,  X

(c ) U \  (d ) 1V  [C B S E (D e u 1i ) 2 0 0 7 1

K

2
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6 To  de t e r m i n e  t he  e qu iv a l e n t  r e s is t a n c e  o f  a  s e r ie s  \ ( a ) I  ( b) I I

c o m b i n a t io n  o f  t w o  r e s i s t o r s  R r a n d R2 ,  a  s t u d e n t  (c ) I I I  (a ) I V

a r r a n ge s  t hc  fo l lo w i n g se t  u p (C B S E 2 0 0 T.  
2 0 1 0  1i rr m  1

,  2012)
8 Fo r  t h c  c i r c u i t  a r r a n ge m e n t

,  
s ho w n  be lo w

,  a  s t u dent

' "  t r  

:

' " ld o b

(a) i n c o r r e c t  r e a d i n g fo r  c u r r e n t  I  a s w e l l a s  p o t e n t ia l

d i f fe r e n c e  V

(b) c o r r e c t  r e a d i n g fo r  c u r r e n t  I  b u t  i n c o r r e c t  r e a d i n g (d ) s o m e  r e a d i n g i n  b o t h t h e  a m m e t e r  a n d thc

fo r  po t e n t i a l d i f fe r e n c e  V v o l t m e t e r

i n c o r r e c t  r e a d i n g fo r  c u r r e n t  I
(b) n o  r e a d i n g i n  e i t h e r  t h e  a m m e t e r  o r  t he  v o l t m etcr

( T ) c o r r e c t  r e a d i n g fo r  bo t h I  a n d v
( r ) s o m e  r e a d i n g i n  t he  a m m e t e r  bu t  n o  r e adin g in

[c B S E (D e l h i) 2 0 0 7] 
t h e  v o \ t m e t e r

7 I n  a n  e x pe r im e n t  t o  de t e r m i n e  e q u iv a le n t  r e s i s t a n c e  
( J) s o m e  r e a d i n g i n  t h e  v o l t m e t e r  b u t  n o  r e a din g in

o f  t w o  r e s is t o r s  R ï a n d R2 i n  se r ie s ,  w h i c h o n e  o F t he  
t h e  a m m e t e r

fo l lo w i n g d ia g r a m s sho w s t he  c o r r e c t  w a y o f  c o n n e c t i n g 
【L B S E  2 0 0 7  (C ) D e t * i

,  
2 0 10 Ter m  刀

t h e  v o l t m e t e r  i n  t he  c i r c u i t  9 Fo u r  s t u de n t s  /
,  

B
,  

C  a n d D  s e t  u p t he  c i r c u it s fo r

s t u d y i n g t h c  d e p e n d e n c e  o f  t h e  c u r r e n t  t hr o u gh a

I  

r e s i s t o r  o n  t he  p o t e n t ia l  d i f fe r e n c e  a c r o s s i t ,  a s fo llo w s

T
U

A
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t e a c h e r  c h e c k s  i t  a n d t e l ls  h i m  t h a t  h i s  c i r c u i t  ha s

e  u d e n t  

o n e  o r  m o r

( ) C (d ) D  
A T h e  r e s i s t o r s R l a n d R  2 h a v e  n o t  be e n  c o r r e c t ly

[C B S E 2 0 0 7 (C ) D e l h i
,  

2 0 1 0  Te n ?1 1
,  

2 0 12 1 
c o n n e c t e d \ n  p a r a  \ \ e \

1o NVh i l e  do i n g e x p e r i m e n t
,  o n  f i n d i n g t h e  e q u i v a le n t  

B T h e  v o l t m e t e r  ha s  n o t  be e n  c o r r e c t ly  c o n n e c t e d

r e s is t a n c e  o F t w o  r e s i s t o r s c o n n e c r e d i n  s e r i e s ,  t h r e e  
i n  t h e  c i r c u i t

s t u de n t s A
,  

B a n d C  s e t  u p t h e i r  c i r c u i t  a s  s h o w n  
C T h e  a m m e t e r  a n d t h e  k e y  h a v e  n o t  b e e n  c o r r e c t ly

b e l o w  : c o n n e c t e d i n  t h e  c i r c u i t

O u t  o F t h e s e  t h r e e ,  
t he  a c t u a l fa u l t  i n  h i s  c i r c u i t

i n / a r e

(11) B o t h A  a n d B (b) B o t h B a n d C

(c ) o n ly  A  ( d ) o n ly B

[C B S E 2 0 0 7 (C) D e 1h i j

12 I n  a n  e x p e r i m e n t  t o  s t u dy  t h e  d e p e n d e n c e  o f  c u r r e n t

o b t a i n e d t h e

(A ) 
v a l u e  o F r e s t s

1  0 2 0 3  0  4 0

V  (v o l t ) -

13

(C )
T he  c o r r e c t  s e t  u p i s t h a t  o í
(a ) St u d e n t s  A  a n d B
(b) St u de n t s  B a n d C
( r ) S[ u de n t s c a n d A
(1) A l l thc  t h r e e  s t u de n t s  [ C B S E  2 0 0 T (C ) D e l bì l

11 Fo r  c a r r y i n g o u t  t h e  e x p e r i m e n t ,  o n  %n d i n g t h e

e qu iv a le n t  r e s i s t a n c e  o f  [ w o  r e s i s t a n c e  c o n n e c t e d i n

Pa r a l le l
,  a  s t u d e n t  s e t s  u p  t h e  c i r c u i t  a s  s ho w n T he

K

K

: 
h  l 3
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(d ) Rhc o s t a t ,  
R e s i s t o r ,  

A m m e t e r

(b) A m m e t e r ,  
V o l t m e t e r ,  

Rhe o s t a t

(A) Vo l t m e t e r ,  
A m m e t e r ,  

Rhe o s t a t

(/  ) Rh e o s t a t ,  
A m m e t e r ,  

V o l t m e t e r

[C B S E 2 0 0 7 (C) ,  
2 0 10 Te r m  J1

o m a r k a n d o  5v  m a r k T h e  le a s t  c o u n t  o f  t h e  
\

(a ) 0 0 2 0 V  (b) 0 0 2 5V  ( 1) 0 0 2 0  (b) 0  2 4 o

( ) 0 0 50V  (d) 
(C B S E  2 0 0T.  

2 0 1 1)  
( ) 2 0 0 52 (d ) 2 4  0 0

15 T h c  c u r r e n t  f lo w i n g t h r o u gh a  r e s i s t o r  c o n n e c t e d (L B S E  2 004 2o11)
i n  a n  e l e c t r i c a l c i r c u i t  a n d t he p o t e n t i a l d i ffe r  ¬  n c e  

18 T h e  f o l l o w i n g i n s t r u m e n t s a r e  a v a i l a b<e in 1de v e lo pe d a c r o s s i t s e n ds a r e  s h o w n  i n  t h c  g i v e n  

la bo r a t o r y
d i a g r

T he  v a lu e  o F r e s is t a n c e  o f  t h e  r e s is t o r  i n  o hm s i s  fo r  c a r r y i n g o u t  t h e  e x p e r im e n t  t o  de t e r m in e the

( 1) 2 5 (b) 2 0 e q u iv a l e n t  r e s i s t a n c e  o r  t w o  r e s is t o r s c o n n ec t ed in

( ) 1 5 (d ) 10 s e r i e s

í L B S E  2 0 0 7  (D e 1bì
.  

2 0 1 1
.  

2 0 12 11 fa ) M i l l i a m m e t e r  A r a n d v o l t m e t e r  V ,

16 Fo r  t h e  c i r c u i t s  s h o w n  i n  %g u r e  I  a n d I I
,  

t h e  (b) M i l l i a m m e t e r  A 2 a n d v o l t m e t e r  V 2

6
. .  

Be  

(e ) M i l l i a m m e t e r  A t a n d v o l t m e t e r  v 2

°  

i ,

m  MMa mme e r  A 2 a n d v o h n e t e r  V r

(C B S E 2007)

19 T o  t h e  t e r m i n a l m a r k e d a s X  a n d Y in  t he given

c i r c u i t ,  t h r e e  s t u d e n t  c o n n e c t  4 c e l l s o f  v o l t age 1  5 V

e a c h i n  t h r e e  d i f f e r e n t  m a n n e r s  s ho w n  be lo w

2 V

燕
( 1 ) O V  i n  c i r c u i t  .  a n d 2 V  i n  c i r c u i t  I I

(C B S E 2 0 0 7
,  2 0 12 )

7 T h e  c u r r e n t  f lo w i n g t h r o u gh a  c o n du c t o r  a n d t he

p o t e n t ia l d i« e r e n c e  a c r o ss  i t s  【w o  e n ds a r e  a s  p e r

r e a d i n gs  o f  t he  a m m e t e r  a n d t he  v o l t m e t e r  s h o w n

be lo w T he  r e s is t a n c e  o r  ( he  c o n d u c t o r  w o u ld be

To  te r m in a l X

. . rBr l rB ]- To te r m in a l Y

To  te r m i n a l X

E  H  r l - To t e r m in a l Y

To  t e r m in a l X

C.  H  H To  t e r m m a l Y
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A r r a n g e m e n t  o f  c e l l s  by  s t u d e n t s m A  V

T hc  r e a d i n gs  o f  t h e  v o l t m e t e r ,  
fo r  t h e  t h r e e  s t u d e n t s

a r c  hkc ly  t o  be  (n e a r ly )

V A - 6 0 W B - 3  O V ; V c - 1 5 V

(b) V A - 6 0 V  V B - 1 5 V ; V c - 3 0 V

( ) V A - 3 0 V ; V B - 6  O W C 1  5 V

dD VA - 3 0 W B - l   5 W C - 6 0 V

[C B S E 2 0 0 7  (C ) D e lb i j

20 T he  g iv e n  d i a g r a m  s h o w s  t h e  m i l l i a m m e t e r  r e a d i n g

c o n n e c t e d i n , ' " : t  Xe Th
- s is t a n c e  o  h =  i s

(r ) 50 o h m  ( d) 50 0  o h m

[c B S E 2 0 0 7 (C ) ,  
2 0 10  m  I

,  
2 0 1 11

2 3 Fo r  t h e  t w o  c i r c u i t  I  a n d I I  s h o w n  b e l o w ,  
t h e

l t m e t e r  r e a d i n gs  w o u ld b e

T he  v a l u e  o f  c u r r e n t  fl o w i n g i n  t h e  c i r c u i t  i s

(a ) 10 0  3 m A  (b) 10 3 m A

(r ) 130 m A  (d ) 160 m A

[C B S E 2 0 0 7  (C ) j
1 W h ic h o n e  o f  t h e  g iv e n  fo u r  m i l l i a m m e t e r  w o u ld

y o u  u s e  fo r  m e a s u r e m e n t  o f  c u r r e n t  f lo w i n g i n  a

c i r c u i t  ? I

(û ) OV  i n  c i r c u i t  I  a n d 2V  i n  c i r c u i t  I I

(b) 3V  i n  b o t h t h e  c i r c u i t s

f ) OV  i n  c i r c u i t  I  a n d 3V  i n  c i r c u i t  I I

(d ) 3V  i n  c i r c u i t  I  a n d OV  i n  c i r c u i t  I I

[c B S E 2 0 0 7  (C ) 1
o 

2 4

w h e n  a  s t u d e n t  u s e s t h e s e  i n  h i s  e x p e r i m e n t
,  

t h e

a n d v o l t m e t e r  n o t  i n  u s e  a r e  a s  s h o w n  i n  f ig u r e  A

11 
r e a d i n gs  o f  t h c  n e e d le  a r e  i n  t h e  p o s i t i o n s  s h o w n  i n

figu r e  B T h e  c o r r e c t  v a l u e s  o f  c u r r e n t  a n d v o l t a ge

Æ I V

(o ) 42  m  A  a n d 3  2  V  (b) 42 m A  a n d 4 0 V
w '

(b) 11 (r ) 34 m A  a n d 3 2 V  ( 34 m  A  a n d 4 0 V
( r ) I I I 

(d ) IV [ c  B S E  2 0 0 7  ( il ) ]  (C B S E  2 0 0 8
.  

2 0 12 )
" c u r r e n t  f l o w i n g t h r o u gh a  r e s i s t o r  a n d t h e  2 5 I n  t h e  e x p e r i m e n t  o n  %n d i n g t he  e q u iv a le n t  r e s i s t a n c e

Po t e n t ia l d i f ire r e n c e  d e v e l o p e d a c r o s s  i t s  e n d s  a r e  o f  t w o  r e s i s  t o r s ,  
c o n n c e t e d i n  p a r a i le l

,  t h r e e  s t u d e n t s
sho w n  in  t he  gi v e n  d i a g r a m s  c o n n e c t e d t h e  v o l t m e t e r  i n  t h e i r  c i r c u i t s ,  

i n  [ h c  t h r e e

w a y s ,  
X

,  
Y  a n d Z  s ho w n  h e r e



Scanned by CamScanner

l1L

 W(

" 7 A s s u m i n g t h e i r  a m m e t e r s t o  be  ide a l
,  t he  am m ctcrh a v e  be e n  correct l  c o n n e c t e d i n

(û ) c a s e s  X  a n d Y o n ly  (b) c a s e s  Y a n d Z o  n ly
( ) c a s e s  Z  a n d X  o n ly  (n  a l l t he  th r e e  c as es

(C B f E  2008)
2 7 St u d e n t s  A  a n d B c o n n e c t  t h e  [ w o  r e s is t o rs R] and

(Y ) R 2 g i v e n  t o  t h e m  i n  t he  m a n n e r s s ho w n  be lo w

R 
2

(A )

(Z )

T he  v o l t m e t e r  ha s  be e n  c o r r e c t ly  c o n n e c t e d i n
(d ) c a se s X  a n d Y o n ly (b) c a s e s Y  a n d Z  o n ly(r ) c a s e s Z  a n d X  o n ly  ( a l l t he  t h Fe e  c a se s

(C B S E 2 0 0 8
,  

2 0 10 Te n n  .
,  2 0 1 1)26 I n  t h e  e x pe r im e n t  o n  fi n d in g t he  e qu iv a le n t  r e s i s t a n c eo f  t w o  r e s is t o r s  c o n n e c t e d in  s e r ie s ,  t h r e e  s t u d e n t sc o n n e c t e d t he  a m m e t e r  i n  t he i r  c i r c u i t s i n  t h e  t h r e ew a ys  X
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t he  po la r i r r  o r  a m m e t e r  s ho w n  i n  (Z ) i n  w r o n g
2 7 I n  figu r e  A

,  
R l  a n d R2 a r e  i n  s e r ie s  a s Slo pe  C

X · 动 伊萨 여 * 卅 八 い 叼 Y
R 1 b l  c l  R2 d l

. n  figu r e  B
,  

R r a n d R2 a r e  i n  pa r a l le l a s

a 2 b2
X Y

3

30

4 8 R .  R l  +  R2 +  R 3 - 60

I  O  6

V

V

a l
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q UE ST 1O PIS F R O M  e B
.  S .  E .  EX A Pn NA T i O n  F AP ER S 2 0 10  To  2 0 12

Ë  VERY SHORT ANSWER QUESTIONS Ë

1 Tw o  r e s i s t o r s  o f  30 0  a n d 600  a r e  c o n n e c t e d i n  p a r a l l e l  in  a n

e l e c t r ic  c i r c u i t H o w  d o e s  t h e  c u r r e n t  p a s s i n g t h r o u gh t h e  t w o  

R f 30  Q

r e s i s t o r s  c o m p a r e  ? (C B S E  2 0 10)
A n s p o t e n t ia l d i ft e r e n c e  a c r o s s  3o Q .  po t e n t ia l d i f f e r e n c e  a c r o s s 6o0 > L

1 e

l 2 R r 300  R 2 - 6 0 Q

2 A  w i r e  o f  r e s i s t i v i t y
'

P
' i s  p u l le d t o  d o u b le d i t s  l e n g t h Vh at  w i l l  be  i t s  n e w  r e s i s t iv i t y  ?

B S E 2 0 10
,  

2 0 1 U
A n s N e w  r e s is t iv i t y  w i l l a ls o  be

'

p
' be c a u s e  r e s is t i v i ty  o f  a  w i r e  do e s n o t  de p e n d o n I t s  le n gt h

3 T he  v o l t a ge c u r r e n t  (V I ) g r a p h o f  a  m e t a l l i c  c i r c u i t  a t  t w o  d i f t e r e n t

t e m p e r a t 11r e  T
,  

a n d T
2 

i s  s h o w n W h i c h o f  t h e  t w o  t e m p e r a t u r e s  i s  h ig he r
T  I ? T 2

a n d w hy  ? (L R S E  2 0 10 )2 1o ) 

+ /O r

T he  ol t age c u r r e n t  (V I ) g r a ph o F a  m e t a l l i c  c o n d u c t o r  a t  t w o  d i f t e r e n t  
v

t e m p e r a t u r e s  T
, 

a n d T
2 

i s  s h o w n  i n  f  ; gu r e A t  w h i c h t e m p e r a t u r e  i s  t h eï>
"

,

r e s i s t a n c e  h i ghe r  ? (C B S E  2 0 1 1
,  

2 0 12 )
A n s Slo pe  o f  I V  g r a ph

- r e s i s t a n c e  o f  m e t a l l i c  c o n d u c t o r

s in c e ,  s lo p e  o f  I v  g r a ph a t  t e m p e r a t u r e  T  
2 

i s  g r e a t e r  t ha n  t h e  s lo pe  o f  I v  g r a ph a t  t e  m  p e  r  T  
l ,  

t h e r e fo r e ,

r e s i s t a n c e  a t  T
2 

is  g r e a t e r  t h a n  r e s i s t a n c e  a t  T
,

Si n c e ,  r e s is t a n c e  o f  a  m e t a ll i c  c o n d u c t o r  i n c r e a s e s  w i t h i n c r e a s e

i n  t e m pe r a t u r e ,  t h e r e fo r e ,  
T

2 
>  T

, 

4 W h ic h o n e  i s  h a v i n g l e s s e r  r e s i s t a n c e  A  60 W  b u l b o r  a  40 W  bu l b ? (C B S E  2 0 1 0  2 0 1 ] )

A n s
V

Po w e r  (P) =  R = i f v  i s  c o n s t a n t
R P

H e n c e ,  
b u lb o f  h ighe r  w a t t a ge  w i l l h a v e  l e s s r e s i s t a n c e I n  o t he r  w o r ds ,  r e s is t a n c e  o f  60W  bu lb i s  le s s  t h a n  t he

r e s is t a n c e  o f  40 W  b u lb

5 Yo u  h a v e  t w o  m e t a l l i c  w i r e s  o f  r e s i s t a n c e s  60  a n d 30 H o w  w i l l y o u  c o n n e c t  t he s e  w i r e s  t o  ge t  t h e  e &e c t i v e

r e s i s t a n c e  o f  2 0  ? (C B S E  2 0 1¢  2 0 12 )

A n s I n  pa r a l le l 9 - :  ·  : - y- : . .  R =  20

6 " T he  r e s i s t a n c e  o f  a  c o n d u c t o r  i s  10 " W h a t  i s  m e a n t  by  t h i s  s t a t e m e n t  ? (C B S E  2 0 10
,  

2 0 11
,  

2 0 12 )
An s T he  r e s is t a n c e  o F a  c o n du c t o r  i s  s a id t o  be  1o  i f  a  po t e n t ia l d i ft e r e n c e  o f  1v  a c r o s s  t he  e n ds  o f  t he  c o n d u c t o r

m a ke s a  c u r r e n t  o F I A  t o  f lo w  t h r o u gh i t

7 NQü t e  a  m a t h e m a t i c a l  e x p r e s s i o n  fo r  Jo u l e
'

s  l a w  o f  he a t i n g N a m e  o n e  de v i c e  w h i c h w o r ks  o n  t h is  p r i n c ip le

An s H .  12 Ri A n  e le c t r i c  he a t e r

(C B S E  2 0 10 )

A
l

2
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»i  SHOR+ ANSWER QUESTIONS .¢

1 I n  t he  c i r c u i t  d i a g r a m  s ho w n ,  t he  t w o  r e s is t a n c e  w i r e s  A  a n d

B a r e  o f  t h e  s a m e  le n g t h  a n d s a m e  m a t e r ia l
,  

bu t  A  i s  th ic ke r

t ha n  B W h i c h a m m e t e r  A
, 

o r  A
,  

w i l l i n di c a t e  h igh e r  r e

\n g  f o t  c u r r e n t  ? G iv e  r e a s o n  (C B S E 2 0 10
,  

2 0 1 1)

A n s c u r r e n t  (I ) o c

1 
T he  c u r r e n t  w ¡l l be  h igh iF r es

Re s is t a n c e

t a n c c  i s lo w N o w ,  r e s i s t a n c e ,  
R - j   p a n d t  fo r  bo t h w i r e s - 1 1 F

A  a n d B a r e  s a m e  bu t  a r e a  o f  c r o ss se c t io n  (A ) o Fw i r e  A  is m o r e  i ha n  t h e  w i r e  B T he r e fo r e ,  r e s is t a n c e  o í w i r c

is  le s s  t h a n  t h e  r e s isca n c c  o f  t he  w i r e  B H e n c e ,  a m m e ce r  A
, 

c o n n e c t e d i n  s e r ie s  w i t h t h e  w i r e  A  w i l l in dica te

h ighe r  r e a d i n g fo r  c u r r e n t

2 I n  t h e  c i r c u i t  d ia gr a m  s ho w n ,  t he  t w o  r e s i s t a n c e  w i r e s  A  a n d

A n s T hc  c u r r e n t  i n  t h e  c i r c u i t  i s h igh iF t h e  r e s is t a n c e  o r  t h e

c i r c u i t  is  lo w Sin c e  w i r e  A  is  lo n ge r  t ha n  B
,  s o  t he  r e s i s t a n c e

o r  w i r e  B is l e ss  t ha n  t he  r e s is t a n c e  o f  w i r e  A H e n c e ,  c u r r e n t

Ro w i n g t h r o u gh w i r e  B i s  g r e a t e r  t ha n  t h e  c u r r e n t  f lo w i n g 1 I F
t h r o u gh w i r e  A T he r e fo r e ,  a m m e t e r  A

,  
w i l l i n d ic a t e  h igh e r

r e a d i n g o F c u r r e n t

3 A  l a m p r a t e d 10 0 W  a t  220 V  is  c o n n e c t e d t o  m a i n s ' " c  t r i c  s u p p ly m W h a t  a m o u n t  o F c u r r e n t  i s  d r a w n  fr o m

A n s H e r e
,  

l i n e  i f  t he  

p .  200 W
,  

V .  2 20 V  

i t s  r e s is t a n c e  ? (C B f E 2010)

m u s i n g p w
,  w e  g e

P I 0 0 W
°  

V  220 V  
0 4 5 A

v 2
(i r) U s i n g P .  

R
,  w e  ge t

代 。

P 10 0 
484 Q

4 I n  a  h o u s e ,  
f o u r  6 0 W  e l e c t r ic  b u lbs  a r e  l igh t e d fo r  2 h o u r s  a n d t w o  10 0W  bu l bs  a r e  l ight e d fo r  4 ho u ?

' " .

E v e r y da y
.  

L u c r g y L u r 1s u m c o  =  > o w e r  x  t i m e  

fo r  3o da y s

En c r8y  c o n s u m e d by  (4 +  2) =  6 bu lbs  i n  o n e  da y
- 4 .  60W  ×  2 h +  2 ×  100 W  ×  4 h
- 480 W h +  800 W h .  1280 W h
- 1 2 80 kw h

En c r w  c o n s u m e d in  30 d a y s 1 280 kw h ×  30 .  38 4 kw h5 A n  e l e c t r ic  bu l b d r a w s  a  c u r r e n t  o f  0 8 A  a n d w o r k s  o n  2 5o  V  o n  t h e  a v e r a ge  8 h o u r s  a  da y I f  c n  e r gy c o st s

t  3 p e r  kw h
,  c a l c u la t e  m o n t hly  biu fo r  30 da ys  (C B S E  2 0 10,  

1Ql U

A
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A n s Po w e r  o f  e le c t r ic  b u lb
,  

P .  V I - 2 50 ×  O  8 .  2 00 W
E n e r8y  c o n s u m e d in  a  d a y - Po w e r  x  t im e  =  20 0 W  ×  8 h

- 1600 W h .  1  6 kw h
E n e r gy  c o n s u m e d i n  30 d a y s  =  1 6 kw h ×  30 - 48 kw h

C o s t  o f  1 kw h e n e r gy - 3

C o s t  o r  48 kw h e n e r8Y - 3 .  4 8 - 144 0 0

T h u s ,  
m o n t h ly  b i l l 144 0 0

6 A  w i r e  i s  c u t  i n t o  t h r e e  e q u a l  p a r t s  a n d t h e n  c o n n e c t e d in  p a r a l l e l H o w  w i l l  i t s  (a ) r e s i s t a n c e  (b) r e s i s t i v i t y  ge t

a f t e c t e d ? (C B S E  2 0 10)
A n s (a ) L e t  r e s is t a n c e  o F t he  w i f e  =  R

R e s i s t a n c e  o f  e a c h p a r t  =  R / 3

Re s i s t a n c e  o f  p a r a l le l c o m b i n a t i o n  o f  t h r e e  p a r t s  is  g iv e n  by

R R R R R 9

(b) Re s is t i v i t y  o r  e a c h p a r t  r e m a i n s t h e  s a m e  a s  i t  d o e s n o t  d e p e n d o n  t h e  d im e n s io n s o r  t h e  w i r e

7 W h i c h ga s  i s  fi ll e d i n  t h e  e l e c t r i c  b u l b a n d w hy  ? (C B S E l o l a  2 0 1 1
,  

2 0 12 )
O r

W hy  a r e  e l e c t r i c  b u l b s  f i l l e d w i t h c he m i c a l ly  i n a c t iv e  n i t r o ge n  o r  a r go n  ? (C B S E  2 0 12 )
A n s I n a c t i v e  ga s  l ike  n i t r o ge n  o r  a r go n  i s  %l le d i n  t h e  e le c t r i c  b u l b t o  i n c r e a s e  t h e  l i fe  o f  t h e  m n gs t e n  %la m e n t  o f  t h e

b u l b

8 Tw o  s t u de n t s  p e r fo r m  e x p e r i m e n t s  o n  t w o  g i v e n  r e s i s t o r s  R
, 

a n d R
2 ,  a n d p l o t  t h e  fo l l o w i n g V I g r a p h s I f

R
,  

·  
,  w h i c h o f  t h e  t w o  d i a g r a m s  c o r r e c t ly  r e p r e s e n t  t h e  s i t u a t i o n  o n  t h e  p l o t t e d c u r v e s  ? Ju s t i fy  y o u r

a n sw e r (C B S E 2 0 10
.  

2 0 12 )

D ia g r a m  I D ia g r a m  I I

1 1

A n s Re s is t a n c e  o F a  c o n d u c t o r  =  s lo pe  o r  I V  g r a ph I t  m e a n s ,  r e s is t a n c e  is  h igh iF s lo pe  o f  I V  g r a ph fo r  i t  i s  s t e e pe r

Sin c e  R
, 

·  
,  t he r e fo r e ,  s lo p e  o r  I V  g r a p h fo r  R

, 
m u s t  be  s t e e pe r  t h a n  t he  s lo p e  o f  I V  g r a ph fo r  R

z
T hu s ,

Re a d i n g o f  V  w he n  c o n n e c t e d be t w e e n  A  a n d B
,  

V
,

- I R
, 3 V

- 0  5 A  ×  10 - 0  5 V
Re a d i n g o f  V  w he n  c o n n e c t e d be t w e e n  B a n d C

,

V
,

- I  =  0 5 A  ×  30  I  JV

10 Tw o  e l e c t r i c  bu l bs  A  a n d B a r e  m a r k e d 2 2 0  40 W  a n d 2 2 0 V  6 0W  r e s p e c t i v e ly W h i c h o n e  o F t he  t w o  h a s

g r e a t e r  r e s i s t a n c e  ? (L B f E  2 0 1¢  2 0 1 1)

A n s
p .  o r  R -

1 
i í  v - c o n s t a n t

R  P
T he r e fo r e

,  
bu lb A  (40 V  ) ha s  g r e a t e r  r e s is t a n c e  t h a n  t h e  b u lb B (60 V  )
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1 1 St u dy  t he  fo l lo w i n g c i r c u i t  a n d a n sw e r  t he  fo l lo w i n g q u e s t io n s

(B) St a t e  t he  t ype  o f  c o m b in a t i o n  o f  t he  t w o  r e s is t o r s  in  t he  c i r c u i t

(i ¢) H o w  m u c h c u r r e n t  i s  f lo w in g t h r o u gh (a ) 10 0  a n d t h r o u gh

(b) 150  r e s i s t o r s

(i i i) W h a t  i s  t h e  a m m e t e r  r e a d i n g ? (L B S E  2 0 1 0
,  

2 0 12 )

A n s (i) Re s is t o r s R
, 

a n d \  a r e  c o n n e c t e d i n  p a r a l le l c o m bi n a t io n

(i 1) (t z) L e t  I
,  

be  the  c u r r e n t  flo w in g t h r o u gh R
,

N o w  I R - V

V  3
o r  '

l
. 。 0 3 八

R r 
10

(b) L e t  I
,  

be  t he  c u r r e n t  f l o w i n g t h r o u gh ;
N o w  I  

2 
R

2
- V

2 2

3 v
" W

l >l ( · K

=i n
R 2 = 15 Q

o r
,

V  3

R   15

(i i t ) A m m e t e r  r e a d i n g - I
, 

+  I
,

- 0  3 +  0  2 - 0 5 A

A n s To t a l r e s i s t a n c e  o F t h e  c i r c u i t
,  

R - 10  +  2Q - 3V  

i n  t h e  g i v e n  c i r c u i t  ? (C B S E  201o)

N o w
-

R 3

T he r e fo r e ,  a m m e t e r  r e a d i n g - 1  0 A

Po t e n t ia l di r ence a c r o s s  20  r e s i s t o r  =  I R

- 1  0 A  ×  20

- 2 0 V

Vo l t m e t e r  r e a d i n g - 2 OV 3 V

13 W h a t  w o u ld be  t h e  r e a d i n g o f  a m m e t e r  a n d v o l t m e t e r  i n  t h e  g i v e n  c i r c u i t  ? (L B S E  2010A n s T o t a l r e s is t a n c e  o r  t he  c i r c u i t ,  
R .  10  +  30  +  20 .  6Q

N o w
,  C u r r e n t ,  

I .  0 - ì  ·  0  5 A

A m m e t e r  r e a d i n g - 0 5 A
Po t e n t ia l d i f f e r e n c e  a c r o s s  1 Q .  I R

- 0  5 A  ×  10

- 0  5 V

V o l t m e t e r  r e a d i n g =  0 5 V
3 V

14 (a ) W hy  a n  a m m e t e r  l ik e ly  t o  bu m  o u t  i f  y o u  c o n n e c t  i t  i n  p a r a l l e l  ?

A n s (a ) A m m e t e r  i s a  l o w  r e s is t a n c e  de v i c e I f  i t  i s  c o n n e c t e d

I igh t s  ? (C B f E  2 010
,  

2011)

la rge  he a t  i s  p r o du c e d a n d i t  m a y  bu r n  t h e  a m m e t e r

I n  p a r a l le l
,  a  la r ge  c u r r e n t  fl o w s t h r o u gh ic Hence

(b) I f  do m e s t ic  l igh t s  a r e  c o n n e c t e d i n  s e r ie s ,  t he n  a l l l igh t s  a r e  s w i t c h e d o ft  e v e n  w he n  o n ly  o n e  l i r :  D15 C a lc u la t e  t he  e q u i v a l e n t  r e s i s t a n c e  f r o m  t he  fo u o w i  n  g c o m b i n a t io n  o f  r e s i s t o r  B s E  201o,  
2011)

A n s H e r e  20  a n d 30  a r e  c o n n e c t e d i n  p a r a l le l
,  s o  e q u iv al e n t  r e s i s t a n c e  o r  t h is  c o m b in a t io n  is

2

V
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R .  

R 1 R 2
.  .  

6 
Q

R r + R z  2 + 3 5
40  a n d 20  a r e  c o n n e c t e d i n  s e r i e s

,  s o  e q u iv a le n t  r e s is t a n c e

o f  t h is c o m b i n a t i o n  i s

R .  40  +  20 .  60
N o w  t h e  e q u iv a le n t  c i r c u i t  o f  t h e  g i v e n  d ia g r a m  i s gi v e n

be lo w

Sin c e  R a n d R l  
a r e  c o n n e c t e d i n  p a r a l l e l

,  s o  t h e  e q u iv a l e n t  r e s is t a n c e  i s gi v e n  by  R .

一三× 6

-

.

10

+  6

16 I n  a n  e x p e r i m e n t  t o  s t u dy  t h e  r e l a t i o n s h ip b e t w e e n  t h e  p o t e n t i a l

t h r o u gh i t ,  a  s t u d e n t  r e c o r de d t h e  f o ll o w i n g o bs e r v a t i o n s

d i 

R  +  R  

r r e n t

Po t e n t i a l  d i f t e r e n c e  M  2  3 4 5 5 6

C u r r e n t  (八) 0  0 8 0   12  0   1 5 0  2 0 0   2 4

Fi n d i n  w h i c h o n e  o f  t h e  a b o v e  s e t s  o f  r e a d i n g ,  
t h e  t r e n d i s  d i f fe r e n t  f r o m  o t h e r s  a n d m u s t  b e  r e j e c t e d

C a l c u l a t e  t h e  m e a n  v a l u e  o f  t h e  r e s i s t a n c e  b a s e d o n  t h e  r e m a i n i n g s e t s  o f  r e a d i n g s  (C B S E  2 0 1 0)

An s Po t e n t ia l d i fr e r e n c e  is i n c r e a s e d by  1V  i n  e a c h s e c e x c e p t  a f t e r  3V
,  w h e r e  p o t e n t i a l d i f fe r e n c e  i s i n c r e a s e d by

5  V T hu s ,  
t h i s s e t  o F r e a d i n g m u s t  be  r e je c t e d

(1) W h e n  V 2 V I - 0 0 8 A

R
t 1 0  0 8

一 . 2 5Q

(h ) W he n  V  3 V  I  ·  0 12 A

V  3
K

2
. . .  )  니

0 12

Ua  W he n  V  5 V  I 0 2 0 A

V  5
R =  2 5Q

0 2 0

(i u) W h e n  V - 6 V  I - 0 24 A

V  6

0 24

R 1 + R 2 + R 4 + R 4 2 5 + 2 5 + 2 5 + 2 5
M e a n  v a l u e  o F r e s i s t a n c e ,  

R 
4 4

- 2 50
17 G iv e n  t ha t  R r - 10 0

,  
R 2 - 40 0

,  
R3 - 30 Q

,  N  =  2 0 0  a n d RA  i s  t h e  p a r a l le l c o m b i n a t i o n  o f  R ,  a n d R 2

w he r e a s  R B i s  t he  p a r a l l e l  c o m b i n a t i o n  o F R 3 a n d N C o m b i n a t i o n  RA  i s  c o n n e c t e d t o  t h e  p o s i t i v e  t e r m i n a l

o f  12 V  b a t t e r y  w h i l e  c o m b in a t i o n  R B i s  c o n n e c t e d t o  t h e  n e ga t iv e  t e r m i n a l A m m e t e r  A  i s  c o n n e c t e d

be t w e e n  t h e  r e s is t o r s  RA  a n d R B (a ) Fi n d R A  a n d R B A l s o  c a l c u l a t e  t o t a l r e s i s t a n c e  i n  t he  c i r c u i t (b) D r a w

t he  c i r c u i t  d i a g r a m  s h o w i n g  a bo v e  c o m b i n a t i o n s c o n n èc t e d t o  ba t t e r y  a n d a m m e t e r (C A S E  2 0 12 )
An s R ,  .  10 Q

,  
R 2 - 40 Q

,  
R 3 - 30 Q

,  
=  20 Q

(a ) RA   ·   ·  8 0
,  

R B - .  

3 ° .  12 0

T o t a l r e s is t a n c e ,  
R .  R A  +  R B - 8 +  12 =  2 0 Q

6 

5


