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e ffe c t (J 8 3 /1/ 1 0 )

s te a d y  c u lT e n t , w h e n  p a s s e d  th ro u g h  th e  s a m e  re s is to r
, 

w o u ıd  h a v e  a n  id e n tic a l h e a tin g

T h e  p e rio d ic  c u rre n t p a s s e s  th ro u g h  a  re s is to r , p ro d u c in g  h e a t a t a  c e rta in  ra te .  S ta te  th e

(ıı) th e  ro o t-
r n e a n

- s q u a re  c u rre n t .

(ı» th e  a v e ra g e  v a lu e  o f th e  c u rre n t ,

T h e  fig u re  a b o v e  s h o w s  th e  v a ria tio n  w ith  tim e  t o f a  p e rio d ic  c u rre n t I .  D e te rm in e

r  r  U  1

ï l A

«ili) th e  m a x im u m  p o w e r in  th e  re s is to r .

(ii) th e  m e a n  p o w e r  in  th e  re s is to r ,

(1) th e  p e a k  v a lu e  o f  th e  c u lT e n t,

re s is to r .  c a ıc u ıa te

A  s in u s o id a ı a ïte m a tin g  c u lT e n t o f r .  m .  s .  v a lu e  5 .  0  A  p a s s e s  th ro u g h  a  4 .  0  Q

«b » C a ıc u la te  th e  p e a k  v a lu e  o f a  2 4 0  V  m a in s  e le c tń c ity  s u p p ıy .

S P 1 .  (a ) W n a t is  m e a n t b y  th e  r .  m .  s .  v a ıu e  o f a n  a ıte m a tin g  c u ıT e n t?

S e ıf - P ra c tic e  Q u e s t io n s

5 7 .  
E x p la in  h o w  a  d io d e  is  u s e d  fo r re c tific a tio n  a f  a n  a l t e r n a t i n g  c u rre n t .

a n d  o u tp u t p o te n tia l d iĦe re n c e s , a n d th e  p ń m a ry  a n d  s e c o n d a ry  c u rre n ts ?

5 6 .  

F o r  a n  id e a ı tra n s fo rm e r
,  w h a t is  th e  re la tio n s h ip  b e tw e e n  th e  t u r n s  ra tio  o f w in d in g s , t h e  in p u t

5 5 .  
E x p ıa in  th e  p rin c ip le  o f o p e ra tio n  o f a  s im p le  iro n -

c o r e  tra n s fo rm e r .

5 4 .  

W n a t is  th e  re la tio n s h ip  b e tw e e n  r .  m .  s .  a n d  p e a k  v a lu e s  fo r a  s in u s o id a l c u rre n t?

a ıte m a tin g  c u rre n t .

5 3 .  
D e d u c e  th a t th e  m e a n  p o w e r in  a  re s is tiv e  ıo a d  is  h a lf th e  m a x im u m  p o w e r fo r a  s in u s o id a l

fre q u e n c y ,  p e a k  v a lu e  a n d  ro o t -

m e a n  s q u a re  v a lu e ?

5 2 _ A  s in u s o id a l c u rre n t is  re p re s e n te d  b y  th e  e q u a tio n  İ  =  I
.  

s ln  (a ) t) .  W h a t is  its  p e rio d ,

a n  a ıte m a tin g  c u rre n t?

5 1 .  W n a t is  m e a n t b y  p e ń o d ,  fre q u e n c y , p e a k  v a lu e  a n d  ro o t-

m e a n  s q u a re  c u rre n t a s  a p p lie d  to

S e lf - C h e c k  Q u e s tio n s

·



C a ıc u ıa te  th e  Y q la t � s e n s itiv ity  o f th e  c .  r .  o .

1 .  0  c m
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is  s w itc h e d  o n .

p - d .  Is  a p p lie d  to  th e  Y - in p u t .  T h e  r .  m .  s .  v a lu e  o f th e  a p p lie d  p .  d .  Is  4 .  2 4  V .  T h e  tim e - b a s e

T h e  d ia g ra m  s h o w s  th e  d is p la y  o n  a  c a th o d e -
r a y  o s c illo s c o p e  (c .  r .  o . ) w h e n  a  s in u s o id a lS P 6 .

(M o d ifie d  fro m  J 9 3 /0 2 0 )

A s s u m in g  th e  tra n s fo rm e r is  1 0 0 %  e ffic ie n t, w h a t a re  th e  m is s in g  e n trie s ?
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Vp  / v  I lp  / m A  IıW  t u  四国 ı K  / v  /ı /  m A  N ı t u r n s

In  a  ıa b o ra to ry  e x p e rim e n t to  te s t a  tra n s fo rm e r
, a  s tu d e n t o b ta in e d  th e  fo ııo w in g  re s u lts .S P 5 .

a c ro s s  th e  s e c o n d a ry  c o il.

c o il is  c o n n e c te d  a c ro s s  a  v a ria b le  re s is to r .  S u g g e s t w a y s  in  w h ic h  y o u  c a n  d e c re a s e  th e  p .  d .

T h e  p rim a ry  c o il o f a  tra n s fo rm e r is  c o n n e c te d  to  a n  a lte rn a tin g  v o lta g e  s u p p ly .  T h e  s e c o n d a ryS P 4 .

h e a te r n o w  d is s ip a te  e n e rg y ?  (N 2 0 0 0 /1/2 1 )

c o n n e c te d  to  a  3 4 0  V  d .  c .  s u p p ly  a n d  its  re s is ta n c e  re m a in s  th e  s a m e .  A t w h a t ra te  d o e s  th e

c o n n e c te d  to  th is  s u p p ly , a  h e a te r d is s ip a te s  e n e rg y  a t a  ra te  o f 1 0 0 0  W .  T h e  h e a te r is  th e n

S P 3 .  A  m a in s  e le c tric ity  s u p p ly  h a s  a  r .  m .  s .  v o lta g e  o f 2 4 0  V  a n d  a  p e a k  v o lta g e  o f 3 4 0  V .  W h e n



i ° °

(b ) W h a t c a n  y o u  c o n c ıu d e  fro m  y o u r a n s w e rs  to  (i) a rid  (ii)?  【1】

(i) O i)

D 3  (a ) C a lc u la te  th e  r.  m .  s .  c u r r e n t o f (i) a n d  (ii) 【2 】

F ig .  2 bF ig .  2 a

个
」

F ig .  2 b  is  a p p lie d  a c ro s s  th e  s a m e  re s is to r .

D e te rm in e  th e  m e a n  ra te  o f h e a t p ro d u c tio n  w h e n  th e  s q u a re -
w a v e  o f p o te n tia ı V 2  s h o w n  in

a t a  m e a n  ra te  p .

D 2 .  A  s in u s o id a l p o te n tia l V 1 s h o w n  in  F ig .  2 a  is  a p p lie d  a c ro s s  a  re s is to r R  w h ic h  p ro d u c e s  h e a t

*

(J8 8/ı/2 3 )

A  E A  B

if th e  c u rre n t ju s t e x c e e d s

W h e n  th e  a .  c .  s u p p ly  is  re p la c e d  w ith  a  1 2 0  V  d ,  c .  s o u rc e , a n  id e n tic a l fu s e  b re a k s  th e  c irc u it

b e lo w , th e  fu s e  F  b re a k

W h e n  a n  a .  c ,  s u p p ly o f 2 4 0  V  r .  m .  s .  le  c o n n e c te d  to  th e  te rm in a ls  A B  In  th e  c irc u it s h o w nD 1 .

C h a ra c te ris tic s  o f A lte m e tín g  C u m n ts

D is c u s s io n  Q u e s tio n s
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(d ) ro o t-
m e a n -

a q a u re  v a lu e  o f p o te n tia l d iffe re n c e  [1 ] : i)i\ l,

(c ) p e a k  v a lu e  o f p o te n tia l d iĦe re n c e , 【1】

fo llo w in g  q u a n titie s  : W
F o r th e  a lte rn a tin g  p o te n tia l d iffe re n c e  a p p lie d  to  th e  Y -

p la te s , d e d u c e  th e  v a lu e s  o f th e  
― ―

d e fle c tio n  is  0 .  5 0  m s  c m   
·  

1

.

T h e  Y - p la te  s e n s itiv ity  is  s e t a t 2 .  0  V  c m
1 

a n d  t h e  t im e b a s e  is  s e t s o  t h a t t h e  h o r iz o n t a l
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s c re e n  is  a s  s h o w n  b e lo w .  T h e  s q u a re s  o n  th e  s c re e n  h a v e  s id e s  o f o n e  c e n tim e tre .

D 4 .  A  c a th o d e -
r a y o s c illo s c o p e  (c .  r .  o . ) is  c o n n e c te d  a c ro s s  th e  o u tp u t o f a  tra n s fo rm e r a n d  th e

(c ) D e te rm in e  th e  r .  m .  s .  c u r r e n t o f (iii) a n d  (lv ) [4 ]



C  D

lls  
th

re s p e c t to  z ?

W h ic h  o n e  o f th e  g ra p h s  b e s t re p re s e n ts  th e  c o rre s p o n d in g  v a ria tio n  o f  th e  p o te n tia l o f X  w ith

°m  d  tin n ų

, É X G  X
"

, r w t
.  T h e g ra p h  b e lo w s h o w s th e v a ria tio n

D 8 .D 8 .

D  R o o t- m e a n -

s q u a re  v o ıta g e  a c ro s s  re s is to r R  is  h a ıf o f th e  p e a k  v o lta g e  a p p lie d  a c ro s s  it .

th e  s ta g e s  w h e n  th e  d io d e  is  re v e rs e - b ia s e d .

C  T h e  tim e  in te rv a ls  c o rre s p o n d in g  to  z e ro  v o lta g e  a c ro s s  re s is to r R  in  th e  g ra p h  re p re s e n t

B  T h e  p e rio d  o f th e  V R
- t g ra p h  is  h a lf o f th a t o f th e  V s

- t g ra p h .

d ire c tio n a l.

A  H a lf-
w a v e  r e c tific a tio n  ta k e s  p la c e  s o  th a t th e  c u rre n t s u p p ıie d  to  th e  re s is to r ls  o n e -

W h ic h  o f th e  fo ılo w in g  s ta te m e n ts  is  in c o tT e c ť ?

·

'

.
,
.

d ia g ra m .

tim e  t v a ria tio n  o f th e  s u p p ly  v o lta g e  V a  a n d  th e  p .  d .  V n  a c ro s s  th e  re e ıs to r a re  s h o w n  in  th e

D 7 .  A n  a łte rn a tin g  s u p p ly  ia  a p p lĺe d  to  a  re s is to r R  w ith  a  d io d e  c o n n e c te d  ın  s e rie s  w ith  It,  T h e

R e c tific a tio n

.  
Q



(J 2 0 0 0 7ı1/5 )

(ıi) S u g g e s t w h y  th e  re s is to r ls  n e c e s s a ry  ın  th e  c irc u it [1 ]

(i) S u g g e s t w h y  th e  d io d e  is  n e c e s s a ry  in  th e  s e c o n d a ry  c irc u it [1 ]

(b ) T h e  s w itc h  ía  n o w  c lo s e d  s o  th a t th e  b a tte ry  ıs  b e in g  re c h a rg e d .

(ıl》 th e  p e a k  p o te n tia ! d iĦe re n c e  a c ro s s  th e  s e c o n d a ry  【1 】

(i) th e  r .  m .  s .  p o te n tia l d iĦe re n c e  a c ro s s  th e  s e c o n d a ry , 【1】
c a lc u la te

(a ) In itia ıly  th e  s w itc h  is  o p e n .  C o n s id e rin g  b o th  th e  tra n s fo rm e r a n d  th e  d io d e  to  b e  id e a ı,

2 3 0  V  r .  m .  s

9 .  0  V  r e c h a e a b ıe  b a tte ry , 
a s  illu s tra te d  in  th e  fig u re  b e lo w .

T h e  s e c o n d a ry  c o iı h a s  4 0  t u r n s  a n d  m a y  b e  c o n n e c te d , th ro u g h  a  s w itc h  a n d  a  d io d e ,  t o  a

T h e  Ħ im a ry  c o il o f a  tra n s fo rm e r  h a s  1 0 0 0  t u r n s  a n d  is  c o n n e c te d  to  a  2 3 0  V  r .  m .  s .  s u p pıy .D 6 .

' " d a 「y

國回国国。

d is s ip a te d  in  th e  re s is to ť ?

W n a t a re  p o s s ib le  v a lu e s  o f th e  s e c o n d a ry  v o lta g e ,  th e  s e c o n d a ry  c u rre n t a n d  ttıe  m e a n  p o w e r

1 5 V  1 2 0 0

d ia g ra m .

s e c o n d a ry  h a s  3 2 0 0  h ım s  a n d  is  c a tın e d e d  ıo  a  re s is to r  o f re s is ta n c e  1 2 0  a  a s  s h o *m  in  ttıe

T h e  p a r y  a f  a n  id e a l t r a n s f o r m e r  h a s  2 0 0  h m s  a n d  iB  c o n n e d e d  to  a  1 5  V  s u p p ıy - T h eD 5 .

T h e  tra n s fo  rm  e r



C

D 1 .  C

S P 6 ,  2 .  0  V  c m
-

1

S P 5 .  12 5 0 , 9 .  6  V

S P 3 ,  2 00 0  W

S P 2 .  1 .  0  A , 2 .  0  A , 2 .  0  A

A n ı S P 1 .  3 3 9 V , 7 .  0 7 A ,  10 0  W , 2 0 0  W

D e te rm in e  th e  r .  m .  s .  c u r r e n t s h o w n  in  th e  fig u re ,

(R JC  2 0 0 4  P re ıim  P 1 Q 2 3 )

*  

K n o w ıe d g e  o f  m u tu a l in d u c ta n c e  is  re q u ire d  in  th is  q u e s tio n .

is  th e  n u m b e r o f tu rn s  p e r u n it le n g th  a n d  İ is  th e  c u rre n t in  th e  s o le n o id .  ]

[M a g n e ü c  flu x  d e n s ity  in  a s o le n o id , B _
/

ı
o

n l w h e re  Jıo  
is  t h e  p e r m e a b ility  o f  fr e e  s p a c e , n

a t 2 .  0  A  5 1 
is  t h e n  s e n t t h ro u g h  Q .  W h a t e .  m .  f.  w iıi b e  in d u c e d  in  P ?

in d u c e d  in  Q .  T h e  c u rre n t in  P  is  th e n  s w itc h e d  o ff .  In  F ig .  2 3 .  2 , a  c u r r e n t w h ic h  is  c h a n g in g

ın  F ig .  2 3 .  1 , w h e n  th e  c u rre n t in  P  c h a n g e s  a t a  ra te  o f 5 .  0  A  s
'

1

,  
a n  e .  m .  f.  o f 2 .  0  m v  is

C 2 .

*

n  2 3 2

N = 1 0  N a 6 0

P  Q

10  a n d  5 0  t u r n s  re s p e c tiv e ly .  T h e y  a re  p la c e d  n e a r e a c h  o th e r .

T w o  a ir -

c o r e  s o le n o id s  P  a n d  Q  w h ic h  a re  id e n tic a l in  ıe n g th  a n d  a re a  o f c ro s s -
s e c tio n ,  h a v e
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 a l l c u r r e n t s  a n d  e .  m.  f. s ha v e  the  sa m e  freq u e n c y  as  the  a.  c.  s o u r c e �

e n e rg y  to  th e  d e v ic e  to  w h ic h  th e  s e c o n d a ry  is  c o n n e c te d
 t h e  i nd u c e d  e .  m,  f. I n the  se c o n d a r y co i l gi ve  rise  to an  al ter na t ing  cu r ren t  wh i ch  d e l ive r s�

o f e le c tro m a g n e tic  in d u c tio n

 t h i s i nd u c e s  a n  a l ter n a t i ng  e .  m.  f. I n the  se c o n d a r y co i l, i n ac c o r da n c e  wi th Fa r ad a y '

s

 l aw �
alternating m a g n e tic  flu x  In  th e  iro n  c o re

*  t h e  a .  c .  s o u rc e  c a u s e s  a n  a l t e r n a t i n g  u r r e n t  to  flo w  in  th e  p rim a ry  c o iı, w h ic h  s e ts  u p  a n
 a  tr a n s f o r m e r  wo r ks  by  el

ec t ro m a g n e t i c I nd u c t i on �

5 5 .  T h e  p rin c ip le  o f o p e ra tio n  o f a  s im p le  Iro n - c o re  tra n s fo rm e r

*
P r o o f  fo r y o u rs e lf th a t b in

z 
t  =  ĝ

i.  e .  M e a n  p o w e r in  a  re s is tiv e  lo a d  is  h a lf th e  m a x im u m  p o w e r fo r a  s in u s o id a l a .  c .

<p > =  <ıO s in  
2  

c o t) =  I o  <" "
'

co t> = ' o  (ĝ)-

T h e  m e a n  p o w e r is  g iv e n  b y

P  =  N
R  

=  (lo  s in  ( o t) ( s in  (o t) = ' O  s in
2  

a lt

T h e  in s ta n ta n e o u s  p o w e r d e ıiv e re d  to  R  a t tim e  t is

R o o t-
m e a n  s q u a re  v a lu e  1

, . . . .

-

P e a k  v a lu e  is '
o

F re q u e n c y  f
.  

r 
=  

r
四

P e rio d  T .  į

c u rre n t ,  I
, . . . ' .  

w o u ld  p ro d u c e  th e rm a l e n e rg y  a t th e  s a m e  ra te  in  a  re s is to r .

R o o t-

m e a n  s q u a re  o f th e  a lte rn a tin g  c u rre n t is  th a t v a lu e  o f d ire c t c u rre n t th a t

P e a k  c u rre n t , '
o  

o f a n  a ıte rn a tin g  c u rre n t is  th e  a m p litu d e  o f th e  c u r re n t .

F re q u e n c y , 
f 

u n it tim e .

o f a n  a ıte rn a tin g  c u rre n t is  th e  n u m b e r o f c o m p le te  c y c ıe s  p e r

p e rio d ,  T  
a lte rn a tin g  c u r

v

e n t is  th e  tim e  ta k e n  fo r o n e  c o m p ıe te

T e rm  D e fln ıtıo n

S E L F - C H E C K  Q U E S T IO N S

T U T O R IA L  1 8  S U G G E S T E D  S O L U T ıO N S



Oin  M a x im u m  p o w e r P
o  

=  2 (P ) =  2 × 1 0 0 - 2 0 0  W

On  M e a n  p o w e r in  th e  re s is to r (P ) =  I
. .  

z
R - 5 .  0

'
.  4 .  o  =  1 o 0  w

0 ) P e a k  v a lu e  o f th e  c u rre n t I o 
=  42  】

_
=  42 (5 .  0  A ) =  7 .  0 7 A

(c ) A  s in u s o id a l a ıte m a tin g  c u rre n t o f r .  m .  s .  v a lu e  5 .  0  A  p a s s e s  th ro u g h  a  4 .  0  n  re s is to r .

T h e  p e a k  v a lu e  o f th e  2 4 0  V m a in s , 
V
o  

=  JŹ h .
- 4 2  (2 4 0 V ) =  3 3 9  V .

(b » F o r a  2 4 0  V  m a in s  e le c tric ity  s u p p ly , 
=  2 4 0  V .

p ro d u c e  th e rm a l e n e rg y  a t th e  s a m e  ra te  in  a  re s is to r .

S P 1 (a ) T h e  r .  m .  s .  v a lu e  o f th e  a l t e r n a t i n g  u r r e n t  is  th e  v a ıu e  o f th e  d ire c t c u rre n t th a t w o u ıd

F4 4 q i - P R A C T ıC E  Q u E s T r q !

bp u ı P -

I

3 .  W h e n  it is  re v e rs e  b ia s , n o  c u ıT e n t n o w s  th ro u g h  R .
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