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PHY - Eyal Oolagam



  

  



 

  

  

   

  

 

X 

Q = n X u



a) 

1 g/cc = 103 Kg / m3

b)  ie 
1

n
u




1
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PHY - Eyal Oolagam

 



  

     

CGS      g = 980cms-2

MKS     (Giorgi) g = 32fs-2

FPS      g = 9.8 ms-2

SI  
MKS 
 SI   “System

International d’Units” 
SI 

  
 


  

  
 

 
    

 [M0L1T-2]

   
(i) 
(ii)     


(iii) 

  
(i) 
(ii) 
(iii)     


(iv) 
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PHY - Eyal Oolagam

 
• 
• 
• 23 X 103 - 


• 230 X 102 
• 

Ex : 1.40m = 1.40 X 102cm 

 



        



 ( )a  = 
1 2| | | | .......... | |

n
a a a

n

     

  1 2 3 .............a a a an
am

n

  


1 1 2 2, ................
m m n m n

a a a a a a a a a       


m

a a a  


a

am




  

  

 100%
a

X
am



  

–> 

Z = A + BZ = A + B





–>  

Z = A - B Z = A + B

–> 

Z = AB 
Z A B

Z A B

  
 


Z

Z




–>  
A

Z
B

 
Z A B

Z A B

  
 

–>  

Z = An
Z A

n
Z A

 



x y

q

A B
Z

C
 

Z A B C
x y q

Z A B C

   
   


Z A B C

x y q
Z A B C
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PHY - Eyal Oolagam

–>  

x y

q

A B
Z

C
  100 100 100 100

Z A B C
X x X y X q X

Z A B C

   
  

Z  100 100 100 100
Z A B C

X x X y X q X
Z A B C

   
  

 
    

Ex : 8.22 8.2 
    

Ex : 687 
    

Ex : 7.851 
      

Ex : 5.250 
    

Ex : 3.750 

SI 

     

  m L

  Kg M

  s T

  K q (or) K

  A I (or) A

  Cd Cd

  mol mol

SI 

  

  rad

  sr

SI 

     


  


ms-1 [MOL1T –1]





ms-2 [MOL1T –2]

 X  kg ms-1 [MLT –1]

 X  kg ms-2 (or) N [MLT –2]





rad 
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Ïa‰Ãaš msÎfŸ, myFfŸ k‰W« gçkhz§fŸ 

t.v© Ïa‰Ãaš msÎ rk‹ghL gçkhz thŒ¥ghL SI myF

1 Ús« - M
0

L
1
T

0 Û£l® 

2 bjhiyÎ - M
0

L
1
T

0 Û£l® 

3 Ïl¥bga®¢Á - M
0

L
1
T

0 Û£l® 

4 Ãiw - M
1
L

0
T

0 »»

5 fhy« - M
0

L
0

T
1 beho 

6 gu¥ò Ús« X mfy« M
0

L
2

T
0 Û2

7 gUk‹ Ús« x mfy« x cau« M
0

L
3

T
0 Û3

8 ml®¤Â ãiw / gUk‹ M
0

L
-3

T
0 »» / Û3

9 X¥gl®¤Â 
bghUë‹ ml®¤Â 
40c Úç‹ ml®¤Â 

M
0

L
0

T
0 myF Ïšiy 

10 ntf« bjhiyÎ/ fhy« M
0

LT
-1 Û/é 

11 Âirntf« Ïl¥bga®¢Á khWghL 
fhy« 

M
0

LT
-1 Û/é 

12 Âirntf rçÎ Âirntf khWghL 
bjhiyÎ 

LT
-1 =M

0
L

0
T

-1

L 
é-1

13 cªj« ãiw x Âirntf« MLT
-1 »» Û é-1

14 KL¡f« Âirntf khWghL 
fhy« 

LT
-1 =M

0
LT

-2

T 
Û/é-2

15 
òé<®¥ò 

KL¡f« 
- 

M
0

LT
-2

Û é-2

16 éir ãiw x  KL¡f« MLT
-2

»» Û é-2

(ãÍ£l‹) 

17 vil ãiw x  òé<®¥ò KL¡f« MLT
-2

»» Û é-2

(ãÍ£l‹) 

18 ÏGéir - MLT
-2

»» Û é-2

(ãÍ£l‹) 

19 
br§F¤J 

vÂ®¢braš 
- MLT

-2
»» Û é-2

(ãÍ£l‹) 

20 
cuhŒÎ¡ 
Fzf« 

cuhŒÎ  éir 
br§F¤J vÂ®¢brhš 

M
0

L
0

T
0 myF Ïšiy 

21 éir kh¿è éir 
Ús« 

MLT
-2 =MT

-2

L 

»»  é-2

22 ntiy éir x Ús« 
MLT

-2 
x L 

ML
2
T

-2

»» Û2 é-2

(J)

23 Ïa¡f M‰wš 1/2 X ãiw x (Âirntf« )2 
M(LT

-1)2

ML
2
T

-2

»» Û2 é-2

(J)

24 ãiy  M‰wš ãiw x òé<®¥ò KL¡f« x
cau« 

M(LT
-2) (L)

ML
2
T

-2

»» Û2 é-2

(J)

25 M‰wš - ML
2
T

-2 »» Û2 é-2

(J)
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26 Âw‹ ntiy 
fhy« 

ML
2
T

-2 =ML
2
T

-3

T 

»» Û2 é-3

27 - myF Ïšiy 

28 
<®¥Ãaš kh¿è 

(G) 
G=  éir (Ús«)2

(ãiw) 2

MLT
-2 x L2

 

M
2
 

M
-1

 L
3 
T

-2 »»-1 Û3 é-2

29 
<®¥ò¥ 

òy¢br¿Î 
Gx ãiw
(Ús«)2

M
-1

L
3
T

-2 x M 

L
2
 

M
0
 L

 
T

-2

Û é-2

ã »»-1

30 <®¥ò mG¤j« -Gx ãiw
Ús« 

M
-1

L
3
T

-2 x M 

L 

M
0
 L

2 
T

-2 Û2 é-2

31 
<®¥ò mG¤j 

M‰wš 
-Gx (ãiw)2

Ús« 

M
-1

L
3
T

-2 x M2
 

L 

M L
2 
T

-2 »» Û2 é-2

32 éLgL ntf«  2𝐺𝑀𝑅  𝑚−1𝑙3𝑇−2 𝑥 𝑚 𝑅 

= LT
-1

 

Ûé-1

33 R‰¿a¡f¤ 
Âirntf« 

 𝐺𝑀𝑅 = LT
-1

 Ûé-1

34 jifÎ 
éir 
gu¥ò 

MLT
-2

L
2
 

M L
-1 

T
-2

»» Û-1 é-2

35 mG¤j« 
éir 
gu¥ò 

MLT
-2

L
2
 

M L
-1 

T
-2

»» Û-1 é-2

36 Âçò gçkhz¤Âš kh‰w« 
bjhl¡f ãiy gçkhz« 

myF Ïšiy myF Ïšiy 

37 Û£Á®Fzf« jduÎ 
Âçò 

M L
-1 

T
-2 »» Û-1 é-2

38 mK¡f« 
1 

gUk Fzf« M
-1

LT
-2 »» Û é2

39 gu¥ò ÏGéir éir 
Ús« 

MLT
-2 

L
= MT

-2

»»  é-2

40 
X¥l¤Â‹ 
khWghL 

gUk‹ 
fhy« 

L
3
/T

 

L3
T

-1 Û3  é-1

41 gh»aš v© (ŋ) ŋ =
𝐹.𝑑𝑥𝐴.𝑑𝑣 MLT

-2 . L 

L
2
.LT

-1
 

M L
-1 

T
-1

»» Û-1 é-1

42 

éiræ‹ 
ÂU¥ò¤Âw‹ 

(ÂU¥ò éir) 
éir x Ús« 

MLT
-2 

0 L

M L
2 
T

-2 »» Û2 é-2
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43 nfhz« t£l éš 
Mu« 

M
0

L
0

T
0 myF Ïšiy 

44 

nfhz 

Ïl¥bga®¢Á 

(𝜃)

- M
0

L
0

T
0 nuoa‹ 

45 
nfhz 

mÂ®bt© 𝜔 =
𝜃𝑇 M

0
L

0
T

-1 𝜕nu/é

46 RH‰Á Mu« bjhiyÎ M
0

L
1
T

0 Û 

47 
ãiyk¤ 

ÂU¥òÂw‹ 
ãiw (Ús«)2 M L2

T
0 »» Û2

48 
nfhz 

Âirntf« 
𝜃𝑇 M

0 L0
T

-1 é-1 

49 nfhzKL¡f« nfhz Âirntf« 
fhy« 

T
-2 

  = T
-2

T é-2

50 nfhz cªj« ãiyk ÂU¥ò¤Âw‹ x
nfhzÂirntf« 

ML
2 x T

-1

= M L
2 
T

-1 »» Û2 é-1

51 
RHš Ïa¡f 

M‰wš 
1/2𝜏𝜔2

ML
2 (T-1)2

M L
2 
T

-2 »» Û2 é2

52 

nfhz 

fz¤jh¡F 

éir 
ÂU¥ò éir x  fhy« 

ML
2 T-2

 x T 

= M L
2 
T

-1 »» Û2 é-1

53 fhy« - M
0

L
0

T
-1 é 

54 mÂ®bt© 1 
fhy« 

M
0

L
0

T
-1 é-1

55 
miy 

Âirntf« 
- M

0
LT

-1 Ûé-1

56 miy Ús« - M
0

L
1
T

0 Û 

57 ¥sh§ kh¿è
M‰wš 

h=   mÂ®bt© 

ML
2
T

-2

T
-1

 

M L
2 
T

-1

»» Û2 é-1

58 
bt¥g M‰wš 
L=  ãiw 

ML
2
T

-2

T
-1

 

= L
2 
T

-2

Û2 é-1

59 
j‹ bt¥g 
V‰ò¤Âw‹ 

bt¥g M‰wš 
S= ãiw x  bt¥gãiy 

ML
2
T

-2

M x K 

= L
2 
T

-2 
K

-1
 

Û2 é-1 

bfšé‹ -1

60 
nkyh® thÍ 

kh¿è 𝑅 =
𝑃𝑉𝑛𝑇 ML

-1
T

-2 
x L 

3
 

Mol x K 

= ML
2 
T

-2 
K

-1
 Mol

-1
 

J K-1 Mol
-1 

61 
nghš£° nk‹ 

kh¿è 

K = nkhyh® thÍ kh¿è
mtf£nuh v© 

ML
2
T

-2 
K 

-1
 

J K-1 

62 
bt¥g¡ fl¤J 

v© 
K = bt¥g M‰wš x Ús«
gu¥ò (bt¥gãiy)fhy« 

MLT
-3 

K 
-1

 »» Û é-3 K-1
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63 
xë¢br¿Î 

M‰wš 
xë¢br¿Î 

(Ús«)2
cd.sr

L
2
 

= L
2 
cd sr 

cd sr m
-1

64 ä‹ndh£l« - M
0

L
0
T

0A M«Ãa® 

65 ä‹}£l« 𝜀 = 𝐼𝑡 M
0

L
0AT TY« 

66 ä‹ mG¤j« ntiy 
ä‹}£l« 

ML
2
T

-2

AT 

= ML
2 
T

-3 A -1
 

nthš£ 

67 ä‹nj¡FÂw‹ C =ä‹}£l«
ä‹dG¤j« 

AT 

ML
2
T

-3 A -1
 

= M
-1

L
-2 

T
4 A 2

 

ghu£ 

68 ä‹ jil ä‹dG¤j« 
ä‹ndh£l« 

ML
2
T

-3 A -1
 

A 

= ML
2 
T

-3 A -2
 

X« 
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PHY - Eyal Oolagam



 

[M L2 T –2] [M L T –2] [M L–1 T –1] [M L–1 T –2]

  [M L2 T –3]

   

 

   

 Kilometre per hour SI 

KMPH KMhr-1 Kmh-1 Kilometre / hour

 

[M L2 T –2 I –1] [M L3 T –3 I –2] [M L3 T –2 I –1] [M L2 T –2 I –2]

 (F) (L) (T)

[FLT–2] [F L–2 T –1] [F L–1 T – 2] [F 2 LT –2]

 E,G,J M 
2

5 2

EJ

m G
 



   

 
1

2

T

l m
 T -  l - 

m - 

M LO TO M1 L– 1 TO MO LO TO MO L1 T –1

  F    t   x -    

D/B 

MOLOTO MOLOT – 1 MOL–1 TO MOL1T – 1

 
21

2

P V
h

Pg g
  

[MO LO TO] [MO L1 TO] M1 LO TO M1 L2 T –2

  
1 2

2

1

4
O

q q
F

r


[M–1L–3A2T4] [M1L3A-2 T -4] [M1L3A2T -4] [M–1L–3A2 T –4]

 T(l)`g’

 a b cT m l g a, b c

 1 1, 0,
2 2

  1 1, 0,
2 2

  1 10, ,
2 2

  1 10, ,
2 2




86rK 

2348123.73 1553164.13

652189.63 1650763.73
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PHY - Eyal Oolagam

 

175.1cm2 157cm3 175.1cm2 , 157.6cm3 175cm2 157cm3 175.08 cm2 157.639 cm3

  

   

 

   

 
   

 
   


2

o

E

  

[MLT– 4A4] [ML2T – 2A2] [MLT 2A–2] [MLT – 4]


h

e
       h -  e- 


 
  

 

   

 X = Ma Lb Tc M, L T  

, X - 

a + b + c a + b - c 
a b c

v 
  

 a x = K am 
tn t m n

m = 1, n = 1 m = 1, n = 2 m = 2, n = 1 m = 2, n=2

 1210.5cmp = 2.1cm0.1cm



22.0 cm2 22.1 cm2 22.05 cm2 22 cm2

 


2V

rg


2V g

r


Vg

r
 2V rg

 Nm-1 

    

 P = P
O 

exp (-t2)t



  [T–2]

 [T2 ] P - 
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PHY - Eyal Oolagam


1

2
sin 1

2

xdt t
a

aat t

     
 x 

   

       



           

  (T) (r)

 (N) T 

 1
2r r  3

2r r2

  



 

 1
4  


L

RCV
LV--R -C-

     

  2 1,      



    1 o o    1o o    1o o   

 
2

A x
U

x b





A BAB - 

 7
1 22M L T

  11
1 22M L T



 5
1 22M L T

  9
1 22M L T



 SI 

Kr-86 -  

 

 

 

 

 G G X  

M2 Lo T -3 MLT –3

ML2 T–2 MOL2 T–3
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PHY - Eyal Oolagam

 

   

 

   

   



   

 

 

 

 

 

   

 [ML1 T -2]

 

 

 C R CR2 - 

 
 













 

 

 

  

 



 

A RA

A R R A

A R  A R

   [ML-1T -1]

  

 (A)y = x + t x, y t 

(R) 

 (A) L/R 

 (R) L/R 

 (A) n 

(R) 

  (A) 

 (R) 
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PHY - Eyakkaviyal



  

   





  



 

   




| |

A
A

A






  

  , ,i j k

   









   



   



 

 P  Q    R P Q 

 





 R P Q 
  

  



    



2 2 2 cosR P Q PQ   

1 sin
tan

cosP Q

 





P
Q

  R P Q 
A B C O

A D

A

B

A

B

x

y

z

i
j

k
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PHY - Eyakkaviyal

 

   R  

  0O R = P + Q  = 0 



  180O R = P - Q  = 0 



  90O R = 2 2
P Q  =

1tan
Q

P

  
 
 

P 



   

 

 

 

 

 

1

2 2 2 2

1 2 2 1 2 1 2 1

2 2 2

, , ,

( ) ( ) ( )

| |

x y z

OP xi y j zk

OP x i y j z k

OP x i y j z k

PP x x i y y j z z k

A A i A j A k

A Ax Ay Az

  

  

  

     

  

  



















| |

A
a

A






  
| | | | | |

x
A Ay Az

a i j k
A A A

    

  cos cos cosa i j k    

  



 F ma 
 

X 

P m j
 

 X 

X
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PHY - Eyakkaviyal

    

. cosA B AB 
 


1

2 2. ( ) ( . )A B A a A A A 
   

   

   

. . . 1

. . . 0

. .

i i j j k k

i i j j k k

A B B A

  

  



 

 

   

  

. cosA B AB n
 



   

    

0

, ,

i X i jX j kX k

i X i k jX k i kX i j

A X B B X A

  

  

 

 

   

   

0AX A 
 

 

   ( ) ( )
x y z x y z

AX B A i A j A k X B i B j B k    
 

 

 ( ) ( ) ( )
x y z y z z y x z x z x y y x

x y z

i j k

A A A A B A B i A B B A j A B A B k

B B B

       



  

 cosx r 
 siny r 

2 2
r x y 

1tan
y

x
     

 
 



   

  

  

 

  

y

r




y

p(x,y)

>

>
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PHY - Eyakkaviyal

  



  • 

• 

• 

   



  (S)  



m.

 (L)

    (V)

 

ms-1 ms-1

 [LT-1] [LT-1]

ds
V

dt


s
V

t


 

 

   
2 1

2 1

S Ss
V

t t t


 
 

  

ds
V

dt


 



v u
a

t






ms-2  LT-2


2

2

dV d s
a

dt dt
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PHY - Eyakkaviyal



 

 

 


V

a
t





  
a) V = u + at

b) S = ut + 1
2  at2

c) S = ut - at2

d) S = 1
2  (u + v) t

e) V2 = u2 + 2as

f) Sn = u + 2
a  (2n - 1)













+Ve













tan 90O 





  

  

1.

2.

3.

4.

5.

6.
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PHY - Eyakkaviyal

  

 











+Ve.



OA - 



• 



• +Ve

• 





 < 90O

• 

• 

1.

2.

3.

4.

5.

6.
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PHY - Eyakkaviyal

  

A
A

dX
V

dt


B
B

dX
V

dt


A B= VB - VA

 

BA BO AOV V V 
  





   

 



v + u

v - u



 







 < 90O

+Ve



 < 90O

 -Ve

  

  

1.

2.

3.
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PHY - Eyakkaviyal

sin
u

v
 

1sin
u

v
     

 



2 2cosv v u  

 2 2

b
t

v u



   

1) V = gt

2) h = 1
2 gt2 • g = 9.78/ms-2

3) V2 = 2gh • g = 9.831ms-2

N 

hn+h = 1
2 g(2n-1)

   


u

t
g




2

2

u
h

g



2

2

u
t

g


  
u = 0

a = g sin = 
a) V = (g sin) t

b) S = ( 1
2 g sin) t2

c) V2 = (2 gsin ) S

 


  


   

  
x

t
u

 x ut
2

2
1

2
x

y g
u

 21
2

y gt


2h

u
g

  2 2 2
v u g t 

tan
2

gt
u

h
g
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PHY - Eyakkaviyal

     


2 2sin

2

u
h

g







22 sinu

t
g




 
2 sin 2u

R
g





2u

R
g



( = 45O)

•  (90O- )



•n X g
4

tan
n

 

     

2 sin( )

cos

u
t

g

 





2 2sin ( )

2 cos

u
R

g

 





  









 v = rw

2 2r
T

v w

 
 


1

2
2

w

T
 


  

* 

* 

* 


2

2v
a w r wr

r
  

2mv
F

r




2

2 2
tan

2 cos

gx
y x

u



 

2 2 2 2 sinv u g t g t u   

 


dt

w
dt




dw

dt
 

2

2

d

dt


 

r = rw

a = r
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PHY - Eyakkaviyal

  





2v dv
a r t

r dt

       
  


 

r  

t  

dv
ve

dt

    
 





dv
ve

dt
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PHY - Eyakkaviyal

   

  

• 

• 

• -Ve

• 

•

• 

•tan 90O = 

•

  

     
  

v = u at v = u + gt v = u - gt w = wo + t

S = ut   1
2 at2 S = ut + 1

2 gt2 S = ut - 1
2 gt2  = wot + 1

2 t2

v2 = u2   2as V2 = u2 + 2gs V2 = u2 - 2gs w2 = 2
o

w  + 2

Dn = u + 2
G (2n-1) Dn = u + 2

G  (2n- 1) Dn = u - 2
G  (2n - 1)

 

n 

a) n 

b) n 

c) 

d) n2 

e) n2 

  

a) 
2u

T
g



b) 
4

Rm
H 

  
a) 
b) 
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PHY - Eyakkaviyal

g 

a) Kmg 

b) 



  

  

  (u)

u cos

  cos
H

P mu 

 
o

P mu

 
2

max

u
R

g


    or 90O - 

(45O+) (or) (45O-)

  L = (mu cos) X H

 

  



2mv
F

r


F = mrw2

 r rg

 5r rg

T > O

T > bmg



2

s

r

rg
 



 

2

tan
v

rg
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PHY - Eyakkaviyal


 2

5 4 3S t t   S t 



   

 t



tt2 2t  2
t

 V1 V2 

 

 1 2

2

V V


1 2

1 2

2V V

V V





1 2

2

V V 
1 2

1 2

V V

V V




 2 3
3 4 5 6x t t t          x  



   

    x    y

x y 

y = 4x y = x y = 3x y = 2x

6. R AB 

   A -  B -   



 2 cosRg 

 2 cosRg 

 2 R
g

 2 g
R

 

180O 90O 45O 0O

 19.6ms-1 



4.9m 19.6m 9.8m 39.2m

 1Kg 8J 

2Kg ms-1 4 Kg ms-1 6 Kg ms-1 8Kgms-1
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PHY - Eyakkaviyal

 



 

 

 A

 n  n 

 A X A


 n X A 
A

A




A

A


 ,A B
 

 C



A B C 
  

 A

 B




  1 3cos
5


  1 4cos

5


  1 4sin
5


  1 3tan

5


  1300Km hour  



 1
300 2 Km hour

  1600 Km hour

 1
600 2 Km hour

  1300 Km hour

 

   

      2 3
3 5y t t t      

2 3
2x t t t   

30O 60O 45O 75O

 20m 

g = 10ms-2)

10.0 m/s 20.0 m/s 40.0 m/s 5.0 m/s

 0A B C  
  

 AX B
 

 ( 2011)AFMC 

 B X C
 

C X B
 

 AX C
 



 

   h1, h2   h3 

 (NEET - 2013)

h2 = 3h1 h3 = 3h2 h1 = h2 = h3 h1 = 2h2 3h3 h1 = 
2

3

h
=

3

5

h
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PHY - Eyakkaviyal

 A  (2 3 ) /i j m s B 

m/s) - 

 2 3i j (NEET - 2013)

 2 3i j

 2 3i j 

 2 3i j 

 5S 

(g = 10ms-2) (AIIMS - 2014)

31.25m 24.5m 18.25m 46.75m

 80m 36Km-1 

 (g = 10ms-2)

(AIIMS - 2014)

 tan-1(4) tan-1  1
8 tan-1  1

4 tan-1(2)

 A 10Kmh-1 B A 

100Km 10Kmn-1 



(AIPMT - 2015)

 5 2h 10 2h Oh 5h

   2 3 8i j k    4 4i j k   

  1
2  1

2 

 M  

t  ( 3)t x  x



(NEET - 2013)

4m 0m (zero) 6m 2m

25.  2A i j k  


   2 2B i j k  


 

 2
    3
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law of



     





        









      





 

 

 

V=om/s V=om/s

a=om/s2 a=om/s2
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law of

    

       

    



      







 

 

 

     

 

EF = Fnet = ma



    

      





A, B

B, A 

     

       

?
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law of







“   

”





 



     



f
1
 + f

2
 + f

3
 .............+ f

n
 = 0



       





f
1

= f
2

= f
3

Sin   sin  Sin

=

=

=



 



f
2
 f

3
 

f
3
 f

1
 

f
1
 f

2
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law of

      



 

      







  



 
 

 

 



 

 

 

      





 

fm
1
m

1


m
2
m

1
m

2


f1



  



=      f

(m
1
+m

2
)

m
1 
 m

1
a =  m

1
f

 (m
1
+m

2
)
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law of

m
2 
 m

2
a =  m

2
f

 (m
1
+m

2
)

(or)

f1 = m
2
a =  m

2
f

 (m
1
+m

2
)



  F

  m
1
+m

2
+m

3

  a

a   F

m
1
+m

2
+m

3

m
1
m

2
  f

1

m
2
m

3
  f

2

 F _ f
1

   = m
1
a

f
1

 _ f
2 

  = m
2
a

  f
2 

  = m
3
a

f
1

   = F _  m
1
a =  F =  m

1
 F = (m

2
+m

3
)F

 (m
1
+m

2
+m

3
)  (m

1
+m

2
+m

3
)

f
2 

  =   m
3
a =   m

3
 F

 (m
1
+m

2
+m

3
)
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law of



  a

a = f

 (m
1
+m

2
+m

3
)

 T
1 
= m

3
a = m3f

 (m
1
+m

2
+m

3
)

 T
2 
= (m

2
+m

3
)a =  (m

2
+m

3
)f

 (m
1
+m

2
+m

3
)

 T
23

= F

m
1
  m

2 
     

  M
 
   



  M

  R



m
1
g - T

1
 = m

1
a    ------ (i)

T
2 
 - m

2
g = m

2
a  ------- (ii)



n = (T
1
+T

2
)R

R  = (T
1
+T

2
)R

(or)   MR2 a =    (T
1
-T

2
)R or T

1
-T

2
 = Ma ....... iii

      2 R  2
[ ] [ ]
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law of

(i), (ii),and  (iii)

a =  (m
1
-m

2
)  g

 (m
1
+m

2
) + M

 2

T
1 
= m

1 
(2m

2
+M) g

 2

 m
1
+m

2
 + M

      2

 R= T
1
+T

2

R = 4m
1
 m

2
+M  (m

1
+m

2
)  g

 2

   m
1
+m

2
 + M

           2

M = 0

 m
1
=m

2
=m

m
2 


mg m
2 
m

1 


m
2 


 a =    m
1
g

(m
1
+m

2
)

 T =  m
1
m

2
g

(m
1
+m

2
)

][
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law of

 m
2 




 a =  (m
1
-  m

2
)g

        (m
1
+m

2
)

 T =  m
1
m

2 
(1+ )g

        (m
1
+m

2
)





     



m
1
g - T

1
=  m

1
a

T
2
- m

2
g =   m

2
a

T
1
- T

2
=  Ma

  a  = (m
1
- m

2
T

2
)g

(m
1
+m

2
+M)



   m
1 

,  a     

m
2




 a  = (m
1
- m

2 
Sin )g

     (m
1
+m

2
)

 T = m
1
- m

2 
(1+Sin )g

 (m
1
+m

2
)
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law of



a  = (m
1
- m

2 
(Sin  +  Cos  )g

     (m
1
+m

2
)

m
1 


 
m

2  
     



m
1
> m

2



a  = (m
1
Sin  - m

2
Sin )g

 (m
1
+m

2
)



T
1
 = m

1
(2m

2
+M)g

 (m
1
+m

2
+M)



T
2
 = m

2
(2m

2
+M)g

 (m
1
+m

2
+M)





m
1
 = m

2  
 =  m

 

 2T = 2mg

 m 
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law of

  





      



      



 





 



 

 

 

 < <


S
 = tan

   =  



     







 
R = mgCos0

mg sin0 - R = ma

mg sin0 - mg Cos0 = ma

(or)

a = g(Sin0 - cos0)
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law of

 g(Sin0 - cos0)

   

gSin0

 


 f= R



 ma  = mg sin0  + f

 = mgsin0 + R

  = mg Sin0 + mg Cos0 = mg (Sin0 + Cos0)

a = g(Sin0 + RCos0)

4)     

 gsin0

 



mgCos0 - mbCos0  =  ma

a = (gsin0  - bCos0)

a =0, b = g tan 0





      



     



40 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


law of

n m
1
, m

2
, m

3 
....m

n
 

u
1
, u

2
, .......... u

n
   

P
1 
  =  m

1
 u

1 +  
m

2
 u

2  
+   .........+ m

n
 u

n

v
1 ,

 v
2  
, .........+ v

n   


 P
2 
  =  m

1
 v

1 +  
m

2
 v

2  
+   .........+ m

n
 v

n



P
1
 =  P

2




m
1
 u

1 +  
m

2
 u

2  
+   .........+ m

n
 u

n   
=  m

1
 u

1 +  
m

2
 u

2 
 +  .............  m

n
 u

n

 











    







     





     





V = u loge  m
0
  = 2.30

  m

u     m
0
  

m

u - 

( )
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law of



u
b
= 2.303  u log

10
 m

0

m
r

m
r


   




F = - u dm

 dt

dm

dt     





         



Z = f t

f  -  

t -  


F    = dp

dt

dp = F dt

p - 

P
2
-P

1
 = f (t

2 
- t

1
) = f D t

  





P
2
-P

1
 = 


       



     



t
2

t
1

f  t
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law of


 
      

  






  

     

S S1 

S -  

S1 

r r1S1

ROO1P

r1r R



d2r1 d2 (r) d2  (R)
 

d t2 d t2  d t2

 a1= a  - A

a1= S1 P 

a   = S P 

 A S  S1 

m 

ma1 ma    -  mA F1  F    -  mA

F1  = F   - mA)
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law of











F  =   mv2   = mrw2

r

v  -- 

w -- 

r -- 


  



      

      






      

    





tan 0 = v2

rg

v 

r
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law of



  





V max = 
s
rgg

s  
- 





  



   

   

     

    





Vmax=            rg ( 
s
 + tan  )

       1- 
s
 tan 

s
 

r - 

Vmax - 

i.e., Vmax - 

          [ ]
1/2
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law of

s
         



V2 = rg tan  or tan  = V2

 rg

Tan  =    h V2

   =

b2-h2 rg

b 

h 

0  
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Velai attral - Ln- 4

M
ntiy 
               xU bghUë‹ ÛJ éir brašg£L mjdhš m¥bghUŸ F¿¥Ã£l bjhiyÎ
ef®ªjhš ntiy brŒa¥g£lJ vdyh«. nkY« Ï›éiræ‹ Áy TWfŸ
Ïl¥bga®¢Áæ‹ Âiræš mikÍ«. 

       `F’ v‹w éir xU bghUë‹ ÛJ brašg£L m¥bghUëš `S’Ïl¥bga®¢Áia
V‰gL¤Âdhš, éirahš brŒj ntiy 

                                         W=F cos � . S   = F S cos � = �⃗ .�⃗ 

Ï§F`�‘v‹gJ`�′k‰W«`S’¡F Ïil¥g£l nfhz« 

• `�′k‰W« `S’  x‹W¡bfh‹W Ïid våš� =0, 	
�� =  

W=F cos � . S   = W=F  S (ne® ntiy) 
             òwéir x‹W bghUë‹ ÛJ brašg£L m¥bghUis éiræ‹ Âirnyna

ef¤ÂdhY« ntiy, ne® kÂ¥ig bgW«. nkY«   � -é‹ kÂ¥ò 0 Kjš 90 ¡F

Ïil¥g£ljhf mikÍ«. Ïªj éir bghUis KL¡f« bgw¢ brŒ»wJ. 

• `�′k‰W«`S’x‹W¡bfh‹W br§F¤J våš  � =90, 	
� �� = � 

    W=0 ( Rê ntiy) 

• `�′k‰W«`S’  x‹W¡bfh‹W Ïid , Mdhš vÂbuÂuhd Âir
våš� =180, ����� = − 

 W=  - F  S                            ( vÂ® ntiy) 

Ï§F éir bghUis vÂ®KL¡f« bgw¢ brŒ»wJ. nkY«� − MdJ900(�/2)¡F

nkš1800(�)tiuæyhd kÂ¥ig bgW«. 

• ntiy xU °nfyh®. Ïj‹ myFSI-  myF Kiwæš-  #]š 

                                                               CGS- myF Kiwæš-  erg 

• ntiyæ‹ gçkhz«=[ML2T -2] 

• 1J= 10
7
 erg 

 

khW« éirahš brŒa¥g£l ntiy 
 
 
 
 
 
 

• X- m¢Á‹ Âiræš `F’ v‹w khW« éir xU

bghUë‹ ÛJ brašgL»wJ. Ï§F `F’-‹ rh®ò x MF«. `F’ I  bghW¤J x-‹
khWgh£il nkš cŸs gl¤Âš fhzyh«. 

• bghUë‹ Ïl¥bga®¢Á = x2-x1. 
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Velai attral - Ln- 4

• x1 Kjš x2 tiu bghUŸ milªj bkh¤j Ïl¥bga®¢Áia mÂf

v©â¡ifæyhd äfÁ¿a rk Ïilbtë ∆�-vd¥Ãç¤jhš, mnj fhy

Ïilbtëæš F(x) kh¿èahf fUjyh«. 

• nkY« brŒa¥g£l ntiy 

 

W=∑ �(�)∆��2�1 Ï§F ∆� = 0 

 

• W=∑ �(�)∆��2�1 v‹gJ éir-Ïl¥bga®¢Á tiugl¤Âš bghUŸ x1 èUªJ x2 é‰F
Ïl¥bga®¢Á milªj nghJ tisnfh£lhš _l¥g£l gu¥ò MF«. 

 

• brŒa¥g£l ntiy                w=lim∆�=0 ∑ �(�)∆��2�1  =∫ �(�)��.
�2

� !
 

 

• bghUë‹  nfhz Ïl¥bga®¢Á ∆�  våš Ïu£ilahš

bra¥g£lntiyW=� .∆�Ï§F�–Ïu£ilæ‹ ÂU¥ò éir 

• <®¥ò éirædhš `m’ ãiwÍila bghUŸ `h’ cau¤Â®¡F ca®¤Âdhš
brŒa¥g£lntiy 

                           W=mgh 

 

• ÛŸéir¡F vÂuhf RUŸéšiy mK¡F« nghJ (mšyJ) Ú£l¥gL« nghJ
brŒa¥gL« ntiy. 

    W=∆��� −gu¥ò    =
1

2
kx

2 

 

Ï§F k- RUŸ kh¿è ,  

x- mikÂãiyæèUªJ  

RUŸéšè‹ Ïl¥bga®¢Á. 

• RUŸéšè‹ xU Kidia ãiyahf br§F¤J 
jh§»æY«,kWKid ghs¤ÂY« bghU¤jnt©L«. ghs¤ij »il¤jsnki# ÛJ

x1-èUªJ x2-tiu  Ïl¥bga®¢Á mila brŒÍ«nghJ, brŒa¥g£lntiy 

W   =   
1

2
 k (x2

2
-x1

2
) 

kh‰wkilahj éir 
• ÏU ãiyfS¡»ilna bghUbsh‹iw ef®¤j éir brŒÍ« ntiy bghUë‹

Mu«g k‰W« ÏWÂ ãiyia¢ rh®ªjJ. bghUŸ nk‰¡bfhŸS« ghijia¢ rhuhJ. 

∮ �⃗.������⃗  =0 

• _oa ghij têahf kh‰wkilahj éir brŒj ntiy Rê.  V‹våš Koa
ghijæš bghUë‹ Mu«g k‰W« ÏWÂãiy x‹nwhL x‹W bghUªÂéL«. 

• <®¥ò éir¡F vÂuhf¥ bghUë‹ ÛJ brŒa¥g£l ntiy bghUë‹ Mu«g k‰W«
ÏWÂ ãiyia¢ rh®ªjJ, bghUŸ nk‰bfhŸS« ghijia rhuhJ. v‹nt <®¥Ãaš
éirÍ« xU kh‰wkilahj éirna. 

• (v.fh) <®¥Ãaš éir, RUšéšéir, Û£Áéir k‰W« ikaéirfŸ. 
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Velai attral - Ln- 4

kh‰wkilÍ« éir 
• ÏU ãiyfS¡»ilna bghUbsh‹iw ef®¤j éir brŒÍ« ntiy bghUŸ

nk‰bfhŸS« ghijia rh®ªjJ våš m›éir kh‰wkilÍ« éir 

∮ �⃗. ������⃗ ≠0 

• (v.fh) cuhŒÎ éir, gh»aš éir. 

• ä‹ndh£l¤Âdhš brŒa¥g£l ntiy 

                                              W=VIt  =
!

  �
2 "=#2�" 

   Ï§FV - ä‹dG¤j ntWghL 

                                                   I-ä‹ndh£l« 

                                                   t-fhy« 

                                                   R-ä‹jil 

M‰wš 
                           ntiy brŒÍ« Âwikna M‰wš , Ïjid bghUëš nrä¡f ntiy
brŒa¥glnt©L« vdyh«. 

• ÏJ °nfyh® 

• myF #]š (or) erg 

• gçkhz« =[ML
2
T 

-2
] 

         M‰wš vªÂu, bt¥g,ä‹,ntÂ,xë,xè k‰W« mD¡fU M‰wš vd gy tif¥gL«.
vªÂu M‰wš Ïa¡f M‰wš k‰W« ãiyah‰wš vd ÏU tif¥gL«. 

Ïa¡f M‰wš 
           bghUŸ Ïa¡f¤Âdhš bg‰WŸs M‰wš Ïa¡f M‰wš MF«.  

Example- ÑnH éG« bghUŸ, miyÎW« Crš, J¥gh¡»æèUªJ btëtªj F©L. 
 

• Ïjid bghUbsh‹W xŒÎ ãiy¡F tUK‹ brašgL« òwéir¡F vÂuhf
Ïa¡f¤Âš cŸs bghUëdhš brŒa¥g£l ntiyahfnth (m) mikÂ
ãiyæYŸs xU bghUis Ïa¡f njitahd ntiyahfnth fz¡»lyh«. 

            `m’ ãiwÍila bghUŸ `V’ Âirntf¤Âš Ïa§»dhš mj‹ Ïa¡f M‰wš  

(KE ) MdJ 

           EK=
1

2
$!2=

$2%2

2$  =
�2

2$  

Ï§F cªj«P=mv 
ÏJ ne®nfh£L cªj« k‰W« Ïa¡f M‰wY¡F« Ïilnaahd bjhl®ò.  
 
ne®nfh£L cªj« k‰W« Ïa¡f M‰wY¡F« Ïilnaahd tiugl« xU gutisa«
MF«. 
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Velai attral - Ln- 4

 

cŸsnghJ   &'(      ¡F« P-¡F«• ãiw m-kh¿èahf 
Ïilnaahd tiugl« X® ne®nfhlF«. 

 
 
 
 
 
 

• &'(      ¡F« 1/P-¡F« Ïilnaahd tiugl« X®
br›tf mÂgutisa«. 
 

 
 
 
 
 
 

• xU bghUŸ »il¤js¥ gu¥Ãš cUS«nghJ mj‹ 
bkh¤j Ïa¡f M‰wš= ne®¡nfh£L Ïa¡f M‰wš+ RHš Ïa¡f M‰wš. 

 

')  =
1

2
$%2+

1

2
#*2 

• ÏU bghU£fë‹ cªj« rk« våš nyrd bghUë‹ Ïa¡f M‰wš fdkhd
bghUisél mÂf«. 

      P1=P2  (or)&2$1'(1=&2$2'(2 

 

'(1

'(2
 =
$2

$1
> 1     (or)    '(1 > '(2  

• ÏU bghU£fë‹ Ïa¡f M‰wš rk« våš fdkhd bghUë‹ cªj« nyrhd
bghUisél mÂf«. 

    '(1 = '(2    (or)         
+1

+2
  =,$1

$2
<   1(or)      p2> +1 

• fh‰¿š J¥gh¡» F©L J¥gh¡»æèUªJ btë¥gL« nghJ F©o‹ cªj«
khwhJ. Mdhš Jfë‹ ntÂah‰wš Ïa¡f M‰wyhf kh‰w¥gLtjhš F©o‹
Ïa¡f M‰wš mÂfkhF«. 
 

 

ãiyah‰wš 
        bghUë‹ ãiyia bghU¤J (m) Âçò¤ j‹ikia bghU¤J  bghUëDŸ
nrä¡f¥g£l M‰wš ãiyM‰wyhF«. 

`m’  ãiwÍila bghUis <®¥ò éir¡F vÂuhf`h’ cau¤Â‰F ca®¤J« nghJ V‰gL«
<®¥ò mG¤j M‰wš bghUë‹ ãiyah‰wyhF«. 
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Velai attral - Ln- 4

U=mgh 

 

 

• ãiy 1 èUªJ, ãiy 2-¡F bghUŸ efU« nghJ ãiyah‰wèš V‰g£l kh‰w«. 

U1-U2=∫ �.���⃗�2

�1
������⃗  

<®¥Ãš ãiyah‰wš 
 
m1k‰W«m2  ãiwÍila ÏU bghU£fŸ `r’-bjhiyéš cŸs nghJ mjDl‹ 
bjhl®òila <®¥Ãaš ãiyah‰wš 

   U=
-$1$2

�  

• `m’ ãiwÍila bghUis <®¥ò éir¡F vÂuhf`h’ cau¤Â‰F ca®¤J« nghJ 
V‰gL«  ãiyah‰wš Fiw¥ò. 

 

                             U=
$.ℎ

(1+
ℎ
�  

)
               R-òéæ‹ Mu« 

                                h<<R   våš
ℎ
� << 1 

                                U=mgh 

 

• vÂ® F¿æl¥g£l ãiyah‰wš rçnt kh‰wkilahj éir MF«. 
 

�⃗ =-[ 0̂ 23  

2� + 4̂ 23  

25 + (6 23  

27 ] =-∇9��⃗  

Ï§F  ∇��⃗ = 0̂ 23  

2� + 4̂ 23  

25 + (6 23  

27  

 

xU gçkhz¤Âš�⃗=-
�9
��    (or)     U=  -∫ �. �� 

kh‰wkilahj éirfS¡F k£Lnk ãiyah‰wiy tiuaW¡fyh«. ÏJ  kh‰wkilÍ« 
éirfS¡F njh‹whJ. Ïa§F« bghUŸ ãiyah‰wiy bg‰nwh (mšyJ) bgwhknyh 
ÏU¡fyh«. nkY« ãiyah‰wš F¿¥gha¤ij bghW¤J mikÍ«. 
 

• òé¥gu¥Ã‹ ÛJ ãiyah‰wš Rê. 

neuhd ãiyah‰wš vÂuhd ãiyah‰wš 

éy¡F éirahš X® mik¥Ã‹ 
ãiyah‰wš ne®kÂ¥ig bgW«. Ï§F 
mik¥òfS¡»ilnabjhiyÎ 
mÂfç¤jhš ãiyah‰wš FiwÍ« 

<®¥ò éirahš X® mik¥Ã‹ 
ãiyah‰wš vÂ®F¿ bgW«. Ïu©L 
mik¥ò¡»ilna öu« mÂfç¤jhš 
ãiyah‰wš mÂfç¡F«.  
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Velai attral - Ln- 4

 
 
 
 
 
 

• kh‰wkilahj vªÂu M‰wš=ã.M+Ï.M=kh¿è 

• jå¤j mik¥Ãš Jfë‹ bkh¤j M‰wš kh¿è. 
 
 
 

 
 

 

• rkãiyæ‹ tiffS¡F 
 

Rkãiy ãiyah‰wš �29
��2

‹ kÂ¥ò 

 

bkh¤j éir 

cWÂ rkãiy ÁWk« ne®¡ F¿ Rê 

eLãiy rkãiy kh¿è Rê Rê 

cWÂa‰w rkãiy bgUk« vÂ®¡F¿ Rê 

  

• U-v‹gJ ãiyah‰wš våš
�9
��=0 

 

RUŸ éšè‹ ãiyah‰wš 
              ešèašò RUŸéšY¡F, RUŸéšè‹ ÛJ brašgL« éir FS RUŸ rkãiy¥ 
òŸëæèUªJ milªj Ïl¥bga®¢Á¡F (x) ne®jféš ÏU¡F«. A&¡ éÂ¥go   
FS=-kx 

                               Ï§F -  k RUŸéš kh¿è,    k -‹ myFNM
-1 

 

k-‹ kÂ¥ò mÂf« våš RUŸ éiw¥ghf ÏU¡F«, k-‹ kÂ¥ò FiwÎ våš RUŸ 
bk‹ikahf ÏU¡F«. 
            RUŸ btëneh¡» khwhj ntf¤Jl‹ ÏG¡F« 

nghJ F v‹w éiria Fs- ¡F rkkhfÎ«, 

bfhL¡fnt©L«. xm-vÂ®ÂiræY« 
v‹gJ F-v‹w éir bfhL¥gjhš RUŸ milªj 
Ú£Á våš,RUë‹ ÛJ éirahš brŒa¥g£l nti 
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Velai attral - Ln- 4

:�=∫ �;<$
0

�� = -∫ (����$
0

 = -
(�$2

2
 

:� = -
(�$2

2
 

v‹w rk‹gh£o‹ v©kÂ¥ò gl«- d-š cŸs  ∆-‹ gu¥Ã‹ Ky« bgwyh«. 

• RUŸ F v‹w éirahš ÏG¡f¥gLtjhš éir brŒj ntiy 
 

 

 

 

 
 

• RUŸ F v‹w éirahš mK¡f¥gLtjhš éir brŒj ntiy 
 

 

 

            Ï§F xc-v‹gJ  mK¡f¥gL« nghJ RUë‹ Ïl¥bga®¢Á. Ïªj ntiy
RUëš ãiyah‰wyhf nrä¡f¥gL»wJ. 

ntiy M‰wš j¤Jt« 
                        Ïj‹ go bghUbsh‹¿‹ Ïl¥bga®¢Áæ‹ nghJ« brašgL« éirahš
brŒa¥gL« ntiyahdJ mªj Ïl¥bga®¢Áæ‹ nghJ V‰gL« Ïa¡fm‰wš
khWgh£o‰F¢ rk«. 

• `m’- ãiwÍila bghUŸ ÛJ F- v‹w éir brašgL«nghJ, mj‹ Âirntf« 

u-éèUªJ v-Mf khW«.dw- v‹gJ ds- bjhiyÎ bghUŸ efu brŒj ntiy 

dw =�.���⃗ �;����⃗  

� = 0 

    =Fdscos0 

    =Fds 

   dw=mads 

    =m( 
�%
�"   ) ds = m( 

ds

�"   ) dv     (~  v= 
ds

�"   ) 

 

• F- v‹w éir bghUë‹ÛJ 

braš¥g£L mj‹ Âirntf¤ij u-éèUªJ v-
Mf ca®¤J« nghJ brŒa¥g£l ntiy 

 

W=∫ $%�%%
3  =

1

2
m%2 -

1

2
m32 

ntiy=Ïa¡f M‰wš khWghL      

 

Âw‹ 

         ntiy brŒÍ« Åjnk Âw‹ 

:� =   
(�$2

2
 

:� =  − (�=2
2

          xc< 0 

dw=mvdv 

w=dEk 
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Velai attral - Ln- 4

                                   Âw‹= ntiy/ fhy« 

∆" −Á¿a fhy Ïilbtëæš bghUë‹ ÛJ brŒa¥g£l ntiy  ∆>-våš cldo Âw‹. 

P=lim∆t=0

∆w

∆t
 =

dw

dt
 

 dw =�⃗.ds 

   P =�⃗.
�;
�"   =�⃗.%⃗ =FV cos � 

� = 0våš      P=FV 

Âwå‹SImyFJ/S (or)th£ 

• FBS-Kiwæš Âwå‹myF(HP) FÂiuÂw‹ 

• 1HP=550ft.1bs
-1

=746th£ 

• Âwå‹  gçkhz«=[ML
2
T 

-3
]     

• RH‰Á Ïa¡f¤Âš, Âw‹P=��*� −  ÂU¥ò éir  ,  * −nfhz Âirntf« 

• ne®¡nfh£L cªj« 

• ãiw k‰W« cªj¤Â‹ bgU¡f‰gy‹ cªj«. 

• ÏJ bt¡lh® msÎ. 

• cªj¤Â‹ Âir, Âirntf¤Â‹ ÂirahF«. 

• Ïj‹SImyFKgms
-1

 

• gçkhz«=[MLT 
-1

]     

• cªj mêé‹ik éÂ¥go , jå¤j mik¥ò x‹¿‹ bkh¤j cªj« khwhJ. 

• ãô£l‹ Ïu©lh« éÂ¥go 

  F=k
��
�"  

 

    =kd(
$%
�"   ) 

 

     =km(
�%
�"   ) =kma 

 

f£l‰w JfS¡F, cªj« kh¿è                F=
��
�"   =0 

fz¤jh¡f« 
 “F”-v‹w khwhéir brašgLtjhš bghUë‹ cªj khWgh£L Åj«

��
�"  

� =
��
�"  

                                                      Fdt=dp 

 

ÏUòwK« bjhifæl� ∫ �" = ∫ �++2

+1

"
0

 

F=kma 
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F.t=p2-p1=fz¤jh¡f« 

 

• fz¤jh¡f«=F.t 

• Ïj‹ SI myFNS (or) kgms-1 

• Ïj‹ gçkhz«=[MLT
-1

]     

 

nkhjš 

                 ÏU Jfë‹ mik¥ò (mšyJ) ÏU JfŸfŸ x‹nwhL x‹W nkhjYW« nghJ,
nkhjYW« bghUë‹ Ïiléid fhuzkhf mj‹ Ïa¡f Âir khWgLtnjhL
k£Lkšyhkš cªj« k‰W« M‰wY« gçkh‰¿¡bfhŸs¥gL«. 

Ïa‰Ãaèš, nkhjšv‹gJ bghUŸfŸ x‹iwbah‹W cur  nt©L« v‹w
mtÁa«Ïšiy. x‹iwbah‹W bjhlhkš, x‹¿‹ Ïa¡f¤ij k‰bwh‹W
kh‰WtJ«nkhjny MF«. 

Example- ?- JfŸ mD¡fUÎl‹ V‰gL¤J« nkhjš, ä‹fhªj ÏiléidfŸ,  ? -
Jfë‹ Ájwš. 
ÏU bghUŸfS« nkhjY¡F¥ ÃwF ne®¡nfh£oš Ïa§»dhš,m«nkhjš xU gçkhz
nkhjyhF«. 

Û£Á nkhjš 

nkhjè‹ nghJ, mik¥Ã‹ Ïa¡f M‰wY« ,ne®¡nfh£L cªjK« khwhkš
ÏU¥Ã‹m«nkhjš Û£Á nkhjš vd¥gL«.ÏU v~F mšyJf©zho¥
gªJfS¡»ilnaahd nkhjš Vw¤jhH Û£Á nkhjyhF«. 

`m1’  k‰W« `m2’  ÏUntW¥g£l  ãiwÍila ÏU RH‰Áa‰w nfhs§fŸ u1 k‰W« u2

bjhl¡f Âirntf§fSl‹ Ïa§Fthjhf bfhŸnth«. nkhjY¡F ÃwF nfhs§fë‹

Âirntf§fŸ Kiwna v1k‰W« v2MF«. KG Û£Á nkhjèš, ne®¡nfh£L cªjK«,
Ïa¡f M‰wY« khwhJ. 

     ne®¡nfh£L cªj mêé‹ik éÂ¥go 

    m1u1 + m2u2 = m1v1 + m2v2 

Ïa¡f M‰wš mêé‹ik éÂ¥go 

1

2
$131

2 +
1

2
$232

2 =
1

2
$1%1

2 =
1

2
$2%1

2 

rk‹ghL 1 k‰W« 2-èUªJ 

!1=  ( 
$1−$2

$1+$2
 ) 31 +( 

2$2

$1+$2
 )32 

55 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


Velai attral - Ln- 4

nkY« 

!2=  ( 
2$1

$1+$2
 )31+( 

$2−$1

$1+$2
 ) 32 

Áw¥ò ne®ÎfŸ 

ne®Î-(1) nkhjYW« ÏU bghU£fë‹ ãiw rk« våš  mjhtJ$1 = $2 = $våš!1=

32   ,!2=31 

xU gçkhz ne®Û£Á nkhjè‹ nghJ ÏU rkkhd ãiwÍila bghU£fë‹
Âirntf§fŸ gçkhç¡ bfhŸs¥gL»wJ. 

ne®Î-(2) Ïy¡F bghUŸ bjhl¡f¤Âš mikÂ ãiyæš ÏU¥Ã‹ 32 = 0 
 

!1=  ( 
$1−$2

$1+$2
 ) 31 ,!2=  ( 

2$1

$1+$2
 ) 31 

m) $1 = $2 våš !1 = 0k‰W«!2 = 31 Ïªj ãfœéš Kjš bghUŸ mikÂ ãiy¡F
tªJéL«. Ïu©lhtJ bghUŸ nkhjY¡F K‹ Kjš bghUŸ bg‰WŸs bjhl¡f
Âirntf¤Jl‹ Ïa§F«. Ï‹ãiyæš bgUk M‰wyhdJ gçkh‰¡bfhŸs¥gL«. 

M) $1 >> $2  våš !1 = 31k‰W«!2 = 231 Ïªj ãfœéš nkhjY¡F K‹, Ã‹ bghUë‹
Âirntf« khwhJ. nkhjY¡F Ã‹ Ïu©lhtJ bghUë‹ ÂirntfkhdJ Kjš
bghUë‹ Âirntf¤Âid¥ nghš ÏU kl§fhF«. 

Ï)$1 << $2   våš !1 = −31k‰W«!1 =
2$1

$2
31 = 0 Ïªj ãfœéš Ïu©lhtJ bghUŸ

mikÂ ãiy¡F nkhjY¡F Ã‹ tU»wJ. mnj neu¤Âš Kjš bghUŸ nkhjY¡F, Ã‹
mj‹ bjhl¡f Âirntf¤Âš vÂ® Âiræš Ïa§F«. nkY« 

31−32 = %2−%1 

mjhtJ xU gçkhz ä£Á nkhjèš nkhjY¡F K‹ ÏU bghU£fS« x‹iwbah‹W
beU§» Ïa§F« rh®ò ÂirntfkhdJ, nkhjY¡F Ã‹ ÏU bghU£fS« x‹iwbah‹W
é£L éy» Ïa§F« rh®ò Âirntf¤Â‰F¢ rk«. 

ÏU gçkhz Û£Á nkhjš 

         $1 −ãiw bfh©l bghUŸ Ak‰W« $2 −ãiw  bfh©l bghUŸ Bæ‹

Âirntf§fŸ X-m¢Áš Kiwna 31k‰W« 32v‹¡ bfhŸf. 31 > 32 våš ÏU

bghU£fS« nkhjYW«. nkhjY¡F Ã‹ , ÏU bghU£¡S« X-m¢Rl‹ �1k‰W« �2 v‹w

nfhz¤Âid V‰gL¤J»wJ. nkY« nkhjY¡F Ã‹  mnjX- Âiræš %1k‰W«

%2Âirntf¤Jl‹ Ïa§F»wJ. 
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Ïa¡f M‰wš mêé‹ik éÂ¥go 

1

2
$131

2 +
1

2
$232

2 =
1

2
$1%1

2 =
1

2
$2%1

2   ------(1) 

X-m¢Áš nkhjY¡F K‹ cªj«= X-m¢Áš nkhjY¡F Ã‹ cªj« 

m1u1 + m2u2 = m1v1cos�1  + m2v2cos�2   --------(2) 

Ïnj nghy Y-m¢Áš            0 = m1v1sin �1 + m2v2sin �2     -----------(3) 

nk‰f©l 3 rk‹ghLfëèUªJ njitahd Ïa‰Ãaš msÎfis tUé¡fyh«. 

 

Û£Áa‰w nkhjš 
ÏU bghUŸfS¡»ilna V‰gL« nkhjè‹ nghJ, Ïa¡f M‰wèšÏH¥ò V‰g£lhš,
m«nkhjiy Û£Áa‰w nkhjš v‹»nwh«.Û£Áa‰w nkhjèšne®¡nfh£L cªj« khwhJ.
Mdhš M‰wš khW«. nkhjY¡F¥ ÃwF ÏUbghUŸfS« x£o¡bfh©lhš, ÏJ KG
Û£Áa‰w nkhjyhF«. 
vL¤J¡fh£lhf, (1)J¥gh¡»¡ F©L ku¡f£ilæš nkhJ«nghJmjDŸ bghÂªJ
éL»wJ. (2) vy¡£uh‹ , ònuh£lh‹ mD¡fUÎl‹ V‰gL¤J« nkhjš. 
cªj mêé‹ik éÂ k‰W« bkh¤j M‰wš mêé‹ik éÂ  
mid¤J« nkhjY¡F« bghUªJ« Mdhš Ïa¡f M‰wš mêé‹ik éÂ, KG Û£Áa‰w
nkhjY¡F k£Lnk bghUªJ«. 
 
xU gªJ Rt‰Wl‹ nkh¤YW« nghJ, mj‹ Ïa¡f M‰wiy xè k‰W« bt¥g M‰wš
toéš ÏH¡»wJ. ÏU¥ÃD« Ïªj ÏH¥òfis fz¡»š bfhŸshkš mªj nkhjiy
Û£Ánkhjyhfnt vL¤J¡bfhŸs¥gL»wJ. 

xU gçkhz KGÛ£Áa‰w nkhjš 
KGÛ£Áa‰w  Ïu©L bghU£fŸ nkhjYW« nghJ Ïu©L« x‹nwhL x‹W bghÂªJ,

xnu Âirntf¤Âš mnj ne®nfh£oš Ïa§F« . $1 ,$2ãiwfSila ÏU bghU£fŸ
Û£Á‰w ne® nkhjY¡F£gL»wJ. mj‹ bjhl¡f Âirntf§fŸ mnj Âiræš Kiwna

31k‰W«  32 v‹f. nkhjY¡F Ã‹, ÏU bghU£fS« bghÂªJéLtjhš, mt‰¿‹

bghJthd Âirntf«V v‹f. ne®nfh£L cªj mêé‹ik éÂ¥go 

m1u1 + m2u2 = (m1 + m2)v 
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     v=
$131+$232

$1+$2
 

ä£Áa‰w nkhjèš v‰g£l Ïa¡f M‰wš ÏH¥ò 

 

∆( =
$131+$232

($1+$2)
 

ÛŸmik¥ò bfhz®jš v© (co-efficient of restitution) 

 ÛŸ mik¥ò bfhz®jš v© ( @) 
 

@ =bghUŸ x‹iw x‹W é£Léy» Ïa§F« rh®ò Âirntf«  
                   bghUŸ x‹iw x‹W beU§» Ïa§F« rh®ò Âirntf«   
 

 
 
 

KGÛ£Á nkhjY¡F @=1 

KGÛ£Áa‰w nkhjY¡F @=0 

k‰w nkhjY¡F 0 < @ < 1 

 

@-‹ kÂ¥ò nkhjYW« bghUë‹ j‹ikia rh®ªjJ.ne® nkhjY¡F Ã‹ bghUë‹ 
Âirntf« 

!1=  
($1−@m2)31

$1+$2
+ 

(1+@)$232

$1+$2
 

nkY« 

!2= 
(1+@)$131

$1+$2
+

($2−@m1)32

$1+$2
 

 
 KGÛ£Áa‰w nkhjY¡F Ã‹, Ïa¡f M‰wèš V‰g£l ÏH¥ò 
 

                     ∆' =
$1$2

2($1 +$2)

(31 − 32)2 (1 − @2) 

 

 xU bghUis ℎ0 cau¤ÂèUªJ »nH éH¢ brŒÍ« nghJ  %0 Âirntf¤Jl‹ br‹W 
jiuÍl‹ nkhjiy V‰gL¤J»wJ.mªj bghUŸ KGä£Áa‰w nkhjiy jiuæš 

V‰gL¤Âa ÃwF, %1  Âirntf¤Jl‹ ℎ1 cau¤Â‰F Û©blG»wJ våš 

@=
%1

%0
= [

(2.ℎ1)

(2.ℎ0)
]

1

2 = (
ℎ0

ℎ1
)

1

2 

@ =
%2−%1

31−32
 =   −    

(%1−%2)

(31−32)
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@A   =
%A
%B =    (

ℎA
ℎB)

1
2 

ãiw- M‰wš bjhl®ò 
I‹°O‹ bfhŸif¥go, ãiw-M‰wš Ïiz kh‰W¢ rk‹ghL 
 

E=mc
2
 

 

Ï§Fc- xëæ‹ Âirntf« (3x10
8
m/s) 

• 1 kg-  ãiwÍila bghUë‹ M‰wš   E=1x(3<108  )2
J =9x10

16
J=3000MW 

 
 
vªÂu« 
 
ÏJ ntiy brŒa ga‹gL« fUé MF«. ÏJ éir ( Âw‹)ia F¿¥Ã£l òŸëæš, 
F¿¥Ã£l Âiræš bghUë‹ ÛJ brY¤Â gSit ef®¤j ga‹gL«. 

 vªÂuyhg«  (MA)=gS(w) /Âw‹(p)  

Âirntf jfÎ(VA) =Âw‹ brašgL« bjhiyÎ /gS ef®ªj bjhiyÎ 
 
gaDW Âw‹= btëpL M‰wš /cŸÇL M‰wš  
                      =vªÂu¤jhš brŒa¥g£l ntiy /vªÂu¤Â‹ ÛJ brŒj ntiy 
 

                                               =
:��
��C   =

: �DC �D
  =
EF
!�  

 

gaDW Âw‹==
EF
!�  
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gæ‰Á édh 
1) (�2 + 3)Géir xU Jfë‹ ÛJ brašg£L, m¤Jfis (� = 3$)èUªJ 

(� = 6$)tiu ef®¤Âdhš éir brŒj ntiy --------¡F rk«. 

m)   90J  M) 81 JÏ)  72 J <) 63 J 

 

2) U=H2� +
I2

� v‹w rk‹ghL ãiyah‰wY¡F«(U) Ïl¥ba®¢Áx-¡F« Ïilnaahd

bjhl®ig F¿¥ÃL»wJ våš, éir kh¿èk 

m)
2H3

I  M)
2I3

H2
Ï)

2H3

I2
<)

2I2

H  

 

3) Âirntf« khWgLtjhš xU bghUë‹ Ïa¡f M‰wš 300% mÂfkh»wJ våš
mj‹ cªj« v›tsÎ mÂfç¡F«? 

m)   100% M) 200%Ï)√300%<) 400% 
 

4) 4kg ãiwÍila xU bghUë‹ ÛJ éirbah‹W brašgL»wJ.fhy¤ij¥

bghU¤J mj‹ ãiy   � =
"4

4
 MF«. SImyFKiwæš 3-tJ édhoæš m›éir

brŒj ntiy 

m)   1458 J  M) 729 JÏ)  54 J <) 27 J 

 

5) M-ãiwÍila jå Criy »il¤jsãiyæèUªJ br§F¤J ãiy¡F
bršYkhW miyÎw¢ brŒa¥gL»wJ. L-v‹gJ jåCrè‹ Ús« MF«. Ïªj
jåCryhdJ  cuhŒt‰w nkilæš br§F¤jhf it¡f¥g£l mnj ãiwÍila
bghUSl‹  Û£Á nkhjYW« nghJ mj‹ Ïa¡f M‰wš 

m)$.K M)
mgL

2
Ï)  2mgL<)

$.K
3

 

 

6) `L’ÚsKila ÛS« j‹ikÍila f«Ãæ‹ xU Kidæš `M’ãiw

f£o¤bjh§fél¥g£LŸsJ. mÂš V‰g£l Ú£ÁL MF« . mªj f«Ãæš
nrä¡f¥g£l vªÂu M‰wš 

 m)  
$.K

2
      M)    

mgl

2
    Ï)  mg(L+L)<) $.L 
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‰
1) (�2 + 3)Géir xU Jfë‹ ÛJ brašg£L, m¤Jfis (� = 3$)èUªJ 

(� = 6$)tiu ef®¤Âdhš éir brŒj ntiy --------
¡F rk«. 

m)   90J  M) 81 JÏ)  72 J <) 63 J 

 

2) U=H2� +
I2

� v‹w rk‹ghL ãiyah‰wY¡F«(U) 

Ïl¥ba®¢Áx-¡F« Ïilnaahd bjhl®ig F¿¥ÃL»wJ våš, éir kh¿èk 

m)
2H3

I  M)
2I3

H2
Ï)

2H3

I2
<)

2I2

H  

 

3) Âirntf« khWgLtjhš xU bghUë‹ Ïa¡f M‰wš 300% mÂfkh»wJ våš 
mj‹ cªj« v›tsÎ mÂfç¡F«? 

m)   100% M) 200%Ï)√300%<) 400% 
 

4) 4kg ãiwÍila xU bghUë‹ ÛJ éirbah‹W brašgL»wJ.fhy¤ij¥ 

bghU¤J mj‹ ãiy   � =
"4

4
 MF«. SImyFKiwæš 3-tJ édhoæš m›éir 

brŒj ntiy 

m)   1458 J  M) 729 JÏ)  54 J <) 27 J 

 

5) M-ãiwÍila jå Criy »il¤jsãiyæèUªJ br§F¤J ãiy¡F 

bršYkhW miyÎw¢ brŒa¥gL»wJ. L-v‹gJ jåCrè‹ Ús« MF«. Ïªj 
jåCryhdJ  cuhŒt‰w nkilæš br§F¤jhf it¡f¥g£l mnj ãiwÍila 
bghUSl‹  Û£Á nkhjYW« nghJ mj‹ Ïa¡f M‰wš 

m)$.K M)
mgL

2
Ï)  2mgL<)

$.K
3

 

 

6) `L’ÚsKila ÛS« j‹ikÍila f«Ãæ‹ xU Kidæš `M’ãiw 

f£o¤bjh§fél¥g£LŸsJ. mÂš V‰g£l Ú£ÁL MF« . mªj f«Ãæš 
nrä¡f¥g£l vªÂu M‰wš 

 m)  
$.K

2
      M)    

mgl

2
    Ï)  mg(L+L)<) $.L 

 
7) xU Jfë‹ cªj« v©zséš mj‹ Ïa¡f M‰wY¡F¢ rkkhF« nghJ mj‹ 

Âirntf« 
m) 1ms

-1M)  2 ms
-1Ï) 3 ms

-1<) 4 ms
-1 

 

8) xU vila‰w RUŸéšiy ? −bjhiyÎ mK¡F« nghJ mj‹ ãiyah‰wš -----
----¡F ne®¤jfÎ. 

m) ?M)?0Ï)?−2<)?2 
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Velai attral - Ln- 4

gl¤Âš fh£oÍŸsthW Ïu©L »il¤js éirfŸ jiuæ‹ ÛJŸs bg£oia j‹ 

Âiræš ÏG¤jhš x›bthU éirÍ« m¥bg£oia 70cm Ïl«bgau v›tsÎ 
ntiy bjhl®¢Áa‰w nfh£o‹ têahf brŒjš nt©L«? 

m)  24.74 J , 42.4 JM)    42.4 J , 20.75 J 
 

Ï)   40 J , 24.74 J<) 42 J , 24 J 
 

300 nfhz¤Âš mikªj rhŒjs¤Â‹ ÛJ 0.5kg ãiw¡bfh©l bghUë‹ 

Âirntf« 10m/s MF«. bghUS¡F« rhŒ¤js¤Â‰F« Ïil¥g£l cuhŒÎ Fzf« 

0.2 våš m¥bghUŸ 10mbjhiyÎ flªj Ã‹ò mj‹ Âirntf« 
m) 17 ms-1M)  13 ms-1 
 

Ï) 24 ms
-1<) 8 ms

-1 

 

`k’RUŸ kh¿è bfh©l nyrhd RUŸéšè‹ xUKidia RtUlD« 
kWKidia tGtG¥ghd »il¤jiuæš it¡f¥g£l xU bghUSlD« 
Ïiz¡f¥gL»wJ. Ïl¥bga®¢Áæ‹ nghJ RUŸéšèdhš brŒa¥g£l ntiy 
1

2
(�2våš rh¤Âakhd ne®Î. 

m) RUëš bjhl¡f¤Âš bjhiyÎ mK¡f¥g£L , ÏWÂæš mj‹ c©ik (natural) 
Ús¤ij¥ bgW«. 

M) RUëš bjhl¡f¤Âš bjhiyÎ Ú£l¥g£L , ÏWÂæš mj‹ c©ik (natural) 
Ús¤ij¥ bgW«. 
Ï) bjhl¡f¤Âš  mj‹ c©ik Ús¤ÂY«, ÏWÂæš mK¡f¥g£l ãiyæY« 
ÏU¡F«. 
<) bjhl¡f¤Âš  mj‹ c©ik Ús¤ÂY«, ÏWÂæš Ú£l¥g£l ãiyæY« 
ÏU¡F«. 
 

xU k»GªJ 90km/h ntf¤Âš bršY«nghJ, mj‹ jilfŸ brašgh£il 

(locked)ÏH¡»wJ. 30km/hntf¤Âš bršY«nghJ  jilfŸ brašgh£il 
ÏHªjhš________öu¤Âš rW¡Fjš eilbgW«.  

m)   9 kl§F öu« M) 3 kl§F öu« Ï) 2kl§F öu« <)vJÎ« Ïšiy. 
 
0.2 ms-1Âirntf¤Âš »il¤js¤Âš Ïa§F« th®¥g£ilæ‹ ÛJ 2 kgs-1v‹w 
Åj¤Âš kzš JfŸ br§F¤jhf éG»wJ våš g£ilia Ïa¡f¤Âš  it¡f¤ 
njitahd òwéir 
m) 0.4 NM)  0.08NÏ) 0.04 N<) 0.2 N 

9.

10.

11.

12.

13.
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Velai attral - Ln- 4

14.

15.

16.

19.

20.

17.

18.

400g ãiw bfh©l xU Û£l® ÚsKila xU F¢Áæ‹ xU Kid »il¤js¤Jl‹
Ïiz¡f¥lL mjid 600 nfhz¤Âš Ïl«bgau¢ brŒÍ« nghJ mj‹ ãiyawš
------ Mf mÂfç¡F«. 

m) 2JM)  20JÏ) 200J<) 2000J 

 

 xU mik¥Ã‹ ãiyah‰wiy mÂfç¡F« nghJ ________Mš mªj mik¥Ã‹ ÛJ
ntiy brŒa¥gL»wJ.  
m) kh‰wkilahj(mšyJ)kh‰wkilÍ« éirM)kh‰wkilÍ« éir 

Ï)kh‰wkilahjéir<)VJ« Ïšiy 

 75%gaDWÂw‹ bfh©£ xU vªÂu« 1kg ãiwia xU F¿¥Ã£l öu« ca®¤j 12J

M‰wiy ga‹gL¤J»wJ. ÃwF mnj ãiwÍila bghUis mnj öu« flªJ ÑnH
éH mDkÂ¡f¥gL»wJ. ÑnH éGªJ Ko¡F« jUthæš mj‹ Âirntf«. 

m) √24ms
-1M)√32ms

-1Ï)√18ms
-1<)√9ms

-1 

 

 xU KG Û£Ánkhjè‹ ÛŸ mik¥ò bfhz®jš v©  @ 

m)  1      M)  0      Ï?<) -1 
 

 Mu« Rbfh©l »il¤js¡ nfhs¤Âš M-ãiwÍila JfŸV- v‹w Óuhd
Âirntf¤Jl‹ Ïa§F»wJ. nfhs¤Â‹ xU òŸëæš ÏUªJ kW òŸë¡F
é£l¤Â‹ têna br‹whš, mj‹ 

m)Ïa¡f M‰wš 
E!2

4
msÎ khW« M)cªj« khwhJ 

Ï ) cªj« (2$!)msÎ khW«<)Ïa¡f M‰wš $!2msÎ khW«  
 

 mikÂ  ãiyæYŸs 3 kg  ãiwÍŸs xU gªJl‹ 2kg ãiwÍŸs xU cnyh¡¢

gªJ 36km/h ntf¤Jl‹ br‹W neU¡F ne® nkhjYW»wJ. nkhjY¡F Ã‹
Ïu©L gªJfS« xnu ãiwÍila bghUshf Ïa§»dhš, Ïa¡f M‰wèš V‰g£l
ÏH¥ò 

m) 100 J M)  140 J  Ï) 40 J<) 60 J 

 �⃗ = M600̂+ 154̂ − 3(6NN k‰W« !�⃗ = (20̂ − 44̂+ 35)m/svåš cldo Âw‹. 
m) 195th£ M)  45 th£  Ï) 75th£<) 100 th£ 

 `M’ãiwÍila xU bjhFÂ  `V’v‹w Âirntf¤Jl‹ neuhd ghijæš Ïa§F«
nghJ xU khwhj éir bfhL¡f¥gL»wJ. mj‹ Ïa¡f

M‰wš
1

2
E!2 .våšm¤bjhFÂ¡F  

  m) cuhŒÎ ÏšiyM) Ïa¡f cuhŒÎ cŸsJ 
Ï) bgUkcuhŒÎ cŸsJ<) VJ« Ïšiy 

 xU Jfë‹ Ïa¡f M‰wY¡F« ne®nfh£L cªj¤Â‰F« cŸs bjhl®. 

m) (2 = 2$+M) 2(2 = $+   Ï) +2 = 2$(<) 2$( = + 
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Velai attral - Ln- 4

`M’ãiwÍila xU bjhFÂ  `V’v‹w Âirntf¤Jl‹ neuhd ghijæš Ïa§F«
nghJ xU khwhj éir bfhL¡f¥gL»wJ. mj‹ Ïa¡f

M‰wš
1

2
E!2 .våšm¤bjhFÂ¡F  

  m) cuhŒÎ ÏšiyM) Ïa¡f cuhŒÎ cŸsJ 
Ï) bgUkcuhŒÎ cŸsJ<) VJ« Ïšiy 
xU Jfë‹ Ïa¡f M‰wY¡F« ne®nfh£L cªj¤Â‰F« cŸs bjhl®. 

m) (2 = 2$+M) 2(2 = $+   Ï) +2 = 2$(<) 2$( = + 
 

Ïa¡f M‰wš 2J bfh©l 1kg ãiwÍila Jfë‹ ne®nfh£L cªj«____¡F rk«. 

2kgms
-1     M) 4 kgms

-1      Ï) √2kgms
-1<) 4√2kgms

-1 
 
xU bghUS¡F bfhL¡f¥g£l éir¡F« mjdhš mJ milªj

Ïl¥bga®¢Á¡F« Ïil¥g£l nfhz« ______ Mf ÏUªjhš ntiy bgUkkhf
ÏU¡F«. 

m) RêM)  450Ï) 900<) 1800 

rkãiwÍila ÏU bghUŸfŸ  `V’v‹w Âirntf§fSl‹ vÂbuÂuhd Âiræš
nkhjY‰W x‹nwhL x‹W bghÂªJ éL»wJ våš m¥bghUë‹ bjhFga‹
Âirntf«. 

m)  2 V M)  RêÏ) V<) 
V

2
 

 25kgãiyahd ãiw¡bfh©l xU bghUS¡F10N éir bfhL¡f¥g£lhš, Kjš
behoæš brŒj ntiy. 

m) 10 J M)  2 J  Ï) 25 J<) 2.6 J 

`m’-ãiwÍŸs xU JfŸ`v’ Âirntf¤Jl‹ Ïa§» Rtçš 600 gLnfhz¤Âš
nkhÂ ÛS»wJ våš mj‹ cªj¤Âš V‰g£l khWghL. 
 

m)  $%M) 2$%Ï)  
$%

2
<) 

$%
4

 

mikÂ ãiyæYŸs$- ãiwÍila xU bghUë‹ ÛJ khwhj éir x‹W

brašgLtjhš !-v‹w Âirntf¤ij¥ bg‰W m¥bghUŸ F¿¥Ã£l öu«

Ïa§F»wJ våš %k‰W« $ ¡F« Ïilnaahd bjhl®ò. 

m)  ! ? 
1

√$M) !  ? 
1

$Ï)  ! ? $<) !  ?√$ 

`$′ãiwÍila xU bghUŸ »il¤js¤Jl‹  � nfhz¤Âš rhŒthf mikªj
brhubrhu¥ghd rhŒjs¤Âš it¡f¥gL»wJ. js¤ÂèUªJ bghUis nkšneh¡»

`�′öu« ef®¤j brŒa¥gL« ntiy. 
 

m)  $.;(O sin � + cos �)M) ;($. sin� + μmgcos �) 

Ï)  $.;(O sin� − cos �)<)  O$.(; sin � − cos �) 
 

 ÏU bghU£fŸ nkhjY¡F Ã‹ x‹nwhL x‹W gÂªJ bfh©lhš m« nkhjš 
m) gFÂ Û£ÁÍila nkhjš M) gFÂ Û£Áa‰w nkhjš 

 Ï)  KGÛ£Á nkhjš<) KGÛ£Áa‰w nkhjš 

21.

22.

23.

26.

27.

24.

25.

28.

29.

30.
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Velai attral - Ln- 4

 
TEST KEY 

1 Ï)  72 J 11 m) RUëš jhl¡f¤Âš 
bjhiyÎ mK¡f¥g£L , 
ÏWÂæš mj‹ c©ik 

(natural) Ús¤ij¥ bgW«. 

21 M)Ïa¡f cuhŒÎ 
cŸsJ 

2 m)
2H3

I  12 m)   9 kl§F öu« 22 Ï) +2 = 2$( 

3 m)   100% 13 m) 0.4 N 23 m)2kgms-1 

4 m)   1458 J  14 m) 2J 24 m) Rê 

5 m)$.K 15 Ï)kh‰wkilahjéir 25 M)  Rê 

6 M)
mgL

2
 16 Ï)√18ms

-1 26 M)  2 J 

7 M)  2 ms
-1 17 m)  1       27 m)  $% 

8 <)?2 18 Ï )   cªj« (2$!)msÎ 
khW 

28 m)  ! ? 
1

√$  

9 m) 24.74 J,42.4 J 19 <) 60 J 29 M) ;($. sin � +

μmgcos �) 

10 M)  13 ms-1 20 M)  45 th£ 30 <) KGÛ£Áa‰w 
nkhjš 
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Physics Motion of System - 5


 

      

     



   



     



   



 

 



    





F
1 

& F
2
 



F
1
 + F

2
 = 0 , F

1
 =  - F

2








 



f
1
     =    f

2
     =   f

3

   Sin0
1

Sin0
2
 Sin0

3
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Physics Motion of System - 5

    





 



 



  
I = mr2

    



    





I = m
1
r

1
2   + m

2
r

2
2 +   .........

I =  mr2

 



r
1
2   +  r

2
2   + ..........r

n
2

n



       



     

 



I
2
 = I

x
+ I

y
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Physics Motion of System - 5



   

     



     



CLCm

I
C
, ZOI

a

I  = I
C
 + ma2

   

K) I=mk2

   l/ 12 I=ml2/12

 

 l/ 3 I=ml2/3

  R/r/ 2 I=mR2/2



 R I=mR2



 3/2 R I = 3/2mR2



  R/2 I = MR2/4

 R/  2 I = MR2/2



 5R/2 I = 5MR2/4
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Physics Motion of System - 5

   

K) I=mk2

  R/2 I=MR2/2



 l2 + R2   y
2
  I= Ml2 +M R2

 12  4 

  R I=MR2



 l2 + R2      I= Ml2 +M R2

 12  4  


  R  2/5 I=2/5MR2



 R  7/5 I=7/5MR2

  R   2/3 I=2/3MR2



 R   5/3 I=5/3MR2

[ ]

[ ]



   



        



      



     





 



1/2
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Physics Motion of System - 5

 MN

Xcm = m
1
x

1
 + m

2
x

2
   +  ...............+ mn xn

 m
1
+ m

2 
 +  .................. + m

n

= 1 
n  

mi  xi

M

ycm = m
1
y

1
 + m

2
y

2
   +  ...............+ m

N
 y

N

 m
1
+ m

2 
 +  .................. + m

N

= 1 
n  

mi  yi

M

Zcm = m
1
z

1
 + m

2
z

2
   +  ...............+ m

N
 z

N

 m
1
+ m

2 
 +  .................. + m

N

= 1 
n  

mi  zi

M

       



m  - 

Xcm =   1 x dm

    M

ycm =   1 y dm

    M

zcm =   1 z dm

 M

i = 1

i = 1

i = 1
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Physics Motion of System - 5

m  v

Xcm =   1 x  dv

    V

ycm =   1 y  dv

    V

zcm =   1 z  dv

 V

    





dm, r 

     Rcm   =   1 r dm

 M

Xcm  =   1 x dm

 M

Ycm  =   1 y dm

 M

Zcm  =   1 z dm

       M



.

.
.cm

cm

cm
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Physics Motion of System - 5





    







M L

 M

 L

dx

dm  = M  dx

   L

x

Xcm =   1 x dm

 M

=   1 x   m dx

 M      L

=   1   x2

 L   2

cm

cm

M M

M
1 M

2

x dx

x = 0 x = 1

2

 0

[ ]
L

 0

=     L

 2
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Physics Motion of System - 5

y

  






      



      

Q    POQ=0     



 







         

     







t      0  



 0/t (or)    0   =   t



 = Lt  0 d 0

 t -0  t d t







[ ]

Q

P
0
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Physics Motion of System - 5

    
M0  L0  T-1

      






t       



 =  w

 t



 =    Lt  w dw

 t -0  t d t



w =  do

 dt

 =    d      do d2o

 dt      dt d t2

        

(M0  L0  T-2



t S

Dr

S= r0

( )
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Physics Motion of System - 5

t - 

ds   = r  d0

dt          dt



v  = ds w =    d0

dt dt

V = rw

  x   

     



V = w  x  r



    



V =   r w



dv  =  d  (r w)

dt dt

(or)

f
t

= r dw

 dt

f
t

 r 
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Physics Motion of System - 5

   X    



 



  (Ft )   (Fr)  



PFr Ft F



V = u + at

S = ut  + 1/2at2

V2 = u2 + 2as

u - 

V  

S - 

a  

t - 



=
0
 +   t

0 =
0
 t +  1/2  t2

=
0
 2 +  2  0

 
0
 

  0 - 

t  
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Physics Motion of System - 5

  

    



    P   m 

L

L = Pr ( P = mv )

L = mvr

= mr2w (V=rw)

L = IW (I = mr2)

I 

( ML2 T-1)

     









= dL = d     (Iw)  = I dw = I

dt dt    dt



   



   = I



 =          d(L)

      dt

 =  0,    d(L)  = o

 dt
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Physics Motion of System - 5

L - I w 

     

       





       







       

    



     

  M   R  

 

  A   

B

AB

h

h  = S sin 



mgh  =  Mgs sin 
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Physics Motion of System - 5

 Mgs sin 0    =  1/2 mv2 + 1/2 Iw2

I  = 

Mgs sin 0    =  1/2 mv2 + 1/2 I   V2

R2

V =   2Mgh

M + I/R2



a =   Mg sin 0

  M + I/R2

S = u t+ 1/2 at2   

t  =  1  2h     M + I

 sin  gm       R2



 I = 1/2 MR2

V = 2 gh

 3

V = 2  g Sin 
3

t =  1    3h

Sin 0      g



I = 1/2 MR2

V, a,  t 

.( )

[ ]
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Physics Motion of System - 5

 

I = 2  mR2

5

V = 10  g h

 7

a = 5  g Sin 0

7

t =  1  14  h

Sin 0      5     g



 



      

    

      



F = 0 (or) F  =   F  = o

 F
x
 = 0 ,   F

y
  = o  and    F

z
  = o

    Y

Z



F  = ma = 0 

a  = 0        (or)        dv   = 0

dt

V - 

    



i i
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Physics Motion of System - 5

       



F   =  - du

- dr

U - 

F   = - du = 0

dr

U 

 

        

       



 =  0   (or)      =  I = o



   =  I

    =  0  ,    =  0

   =  dw

 dt

dw =  0 (or) w = 

dt





    





T = 2    L/g

 L - l + K2/l

l

K 
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Physics Motion of System - 5

 

 

 



 

 

 r





 

 



 

 

 

 



 1/2 MV2 1/2 IW2

 

 

 X 0

 WX

X I  X

 P = I X W

X

X 

X 

X   X W
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Physics Motion of System - 5

 

 

 V = u  + at 1)   = w0 +  t

2) S = ut + 1/2 at2 2) 0  =  
0
 t + y

2
  t2

3) V2  - u
2
 = 2 as 3)  2 -

0
2 = 2  0

4) S
nth

 = u + a (2n-1) 4) 0 n =
0
+ a/2 (2n-1)

 2



M
1
   M

2
d

M
1  

+ M
2

M
2
   M

1
d

M
1  

+ M
2

M
1

M
2

D P

d
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5 Material - Multiple Choice Que



     



a 

b 

c 

d 

 rm 

 

a 1/2 mr2 2 (b) mr 2 (c) mr2 2 (d) 1/2mr 2

my= x +4 , xoy v=3   2



a 60 Units (b) 40  2 Units (c) Zero (d) 7.5 Units

       h    



a  10 gh (b)  gh (c)    6 gh (d)    4 gh

 7  5  3

    r     





a 

b 

c 

d 
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5 Material - Multiple Choice Que

      Vcm  



a 2Vcm 

b Vcm Vcm

c 2Vcm  Vcm

d 2Vcm2Vcm

              



a  b 

c  d 

P 

     P-   

m

a)  2 m b  + 4m (c)   m (d)   + 2m

rad/Sec2

rad/Sec22 Sec 

a  b  c  d 





a   b c  d 



 



a

b

c

d
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5 Material - Multiple Choice Que

            C,

C-QP. P,Q,C

V
P 
, V

Q 
, V

C


a V
Q 

  >   V
C 

  >   V
P

b V
Q 

  <   V
C 

  <   V
P

c V
Q 

  =  V
P 
 V

C 
  =   1/2V

P
d V

Q 
  <   V

C 
  >   V

P

  r   P    



a 176 PR3 (b)      176 PR5        (c)     105 PR3   (d)       105 PR5

 105  105  176  176

        



a  b c  d 

lm



a m  l2 b m l2 / 2 c m l2 /2 d m l2 /2 2

I

I

2








        



aI
 

+ I
 

b( I

+ I


) (


+ 


) c (I

 
+ I

 
)2 d 


2 (I

+ I


)           2      2 (I


+ I


)

LP



X X1

a PL3 b PL3 c 5PL3 d 3PL3

 2  3  2  2
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5 Material - Multiple Choice Que

L

      



a    = 3g Sin b  = 2l

l  3g sin 

c   = 6g Sin d  = l

 l  g sin 





a b

 c  d

 E  I



aL2 = 2EI bL2 =  EI cL2 = 2E/IdL2 = 2I/E

 



a bc  d



a bc d



a bc d

 



a bc d
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5 Material - Multiple Choice Que

 

 

a bc d 

L    



a12  L b  12  c12  L d  L

    L 12



a

b

c

d



a

b

c 

d 

       R  

K=  x2x

a2  x  (R2-x2) b  2  x  1+x2c2  x2  R  d 2  x  R 2

  R2

   l M



aM l2 b  M l2cM l2   d  M l2

6 8  12  16

   9 Kgm2  4Kgm2 



a bc d
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5 Material - Multiple Choice Que

(ML2T-1)

a b 

c d



a b cd 



a2 M R2 b7 M R2c2 M R2d5 M R2

  5  5  3  3

  = 2K,  r = 2 i + 2j

a4 i + 4j b4 i + 4Kc4 i + 4jd-4 i - 4j



a2   rad S-1 b   rad S-1c4   rad S-1d4  2 rad S-1

M    r 

L 

aL2 bL2M cL2 d     L     2

 mr                       r2         mr3           mr

 R  X    t   

4R y  r/4   

Iy 

  Ix

a b c d

A B m  2m 

2aa 



aa b2a c3a d

i + j + k) m5i + 7j - 3k)N



a4i - 2j + 2k b2i - 3j + 4kc5i - 2j + 3k d6i - 4j + 4k

)(
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5 Material - Multiple Choice Que

RMR

    



a11 MR2 b9 MR2 c15 MR2 d13 MR2

 32  32 32 32



  

        



a  b c

d

        





a  bc d

ggx=40cm g  x=70cm

x



a40cm b45cmc50cm   d30cm

ABCF
1
, F

2 , 
F

3


AB, BC, AC 



aF
1
 + F

2 ,
bF

1
 - F

2 ,

c   F
1
 + F

2 ,
 d2(F

1
+ F

2 
)

 2



a&

b&

c

d
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5 Material - Multiple Choice Que

  

     1:1 A   12 amu,

 16 amu   



a6.3 A

b0.63 A

c 1 A

d0.12 A

   M     l     





a4 M l2 bM l2 c M l2 d 2 M l2

3  3  6  3

 

KR



a K2 b K2 c     R2 dK2 + R2

R2 K2 + R2    K2 + R2  R2



a MR2 b MR2 c     MR2 d 

  2  4
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Sys - 1 (Physics)



=> ̀ ’

=> 





m1 m2 r 



F = G 21
2

m m

r
=> G 

=> G 6.7 X 10–11 Nm2 Kg–2

=> G [M–1 L3 T–2]



 



   


d A

d t 

 



T2  r3

2

3

T

r
 = 

   







         

̀ g’

m F = mg ––– 



F = 2

GMe m

Re
 ––– 

Me - 

Re - 



mg = 2

GMe m

Re

g = 2

GMe

Re
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Sys - 1 (Physics)

 

i )  `g’  

m ̀ h’ 

g1 = 
2h

1 g
Re

  
 



g – g1 = 
2h g

Re

ii)  `g’  

`m’ h 

g1 =
h

1 g
Re

  
 

h 

g – g1 =
hg

Re

iii)   `g’ 



21km 

g  2

1

Re



iv)   `g’ 





 g| = g–w2 ReCOS2

  

=>  

g| = g– 2 Re

=>  = 90O

g = g

v)   `g’  



̀ g’ 

̀ g’
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Sys - 1 (Physics)

   

=>  



=>        





Nkg–1

E = 2

F GM

m r
   =>  3

GM
E

r




r


=> 





V = 
GM

r



=> ̀ m’ 



U = 
GMm

r



   

=> 

=> 





2

2

mVo GMm

R h (R h)

GM
Vo

R h

g
Vo R

R h


 







R > > h Vo gR 8  km / sec



T = 
3 3

2

2 r (R h) (R h)
2 2

Vo GM gR

   
 

R > >  h 

T = 
R

2
g

 = 84
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Sys - 1 (Physics)

 





̀ ’ 





Ek = 1/2  mVo
2

Ek
 = 

GMm

2r


GMm

2(R h)

Ep 
=

GMm

r



Ep = 
GMm

R h




E  = Ep + Ek

E = 
GMm

2r




GMm

2(R h)




 





i

F
m

a


Ve g R

Ve 2 Vo

Ve = 11.2 km/S

 





  

i) 

ii) 

iii) 

 





i

F
m

a
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Sys - 1 (Physics)

 

  



m
G
 = 

2

F

(GM / R )

=>           



=> 




=> M1 M2 r  1 2
2

GM M
F

r




G 

G = 6.67 x 10–11 Nm2 kg–2



=> G [ M–1 L3 T–2 ]

=> 

=> 



=> 





=> 

=> 



=> 



=> 



 

=> ̀ g’ 

=> g 1/6 

=> g 

=> g 

=>  2

GM
g

R


=> h g  2

GM
gw

(R h)


  g 
2h

1
R
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Sys - 1 (Physics)

=> ̀ d’ g 

a) g| = g 
d

1
R

   
b) g| = 3

GM

R
 (R – d)

=>  ̀ g’ 

g| = g – w2 Re cos2 

a)  = 0 => g = g –  2 Re

b)  = /2 => g = g

=> g g 



=> ̀ g’ 

=> g 0.35% 

=> g (W = mg)

    

=>   

Eg = 2

F GM

m r


=> h m 

U 
GMm

(R h)






R 

m h 

mgh.

=> h 
GM

(R h)







joule

Kg

=> 

Mg = 
Fg W

g g
 

 

 

 

=>  o =
3 3

1 1
2 2GM g

R
(R h) (R h)

   
       

=> T = 
2

o




=> Vo =

1 1
2 2GM g

R
R h R h
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Sys - 1 (Physics)

[h = 0]

i )  o =
3

1 1
2 2GM g

R R

         
 ii) Vo  =  

1
2 1

2
GM

gR
R

    

iii) T 

1
2R

2
g


 
 
 

= 5078 

=> 
2 2

2

1
2T R g

h
4

    
– R

=> L = mv (R + h) = [ m2 GM (R+h]1/2
=> g 

2
|

2

g R
g

(R h)




=> m  U = 
mG M

r

=> K = 
1

2
  mVo

2 =  
GMm

2r

=> E = – 
GMm

2r

=> 

E = 
GMm GMm 1

mgR
2(R R) 4 R 4

 
  



=> n% g 2n% 

g 2 R

g R

 
 

=> m% g m% 

g M

g M

  
 

 

=> q% g p% 

=> g q% 

=> Ve = 2 Vo

=> 

=> 
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Sys - 1 (Physics)



a) V < Vo 

b) V = Vo 

c) V > Vo V < Ve Vo < V < Ve 


d) V = Ve 

e) V > Ve 

 

a) 

b) 


c) 

d) 

e) 36000 km 

(3600 + 6400) 42400 km 

f) 



g) g  

g - 

h) 

3.1 km/s


2

2 4


/ 

=> 

a) 

b) 8 km / s

c)  w =
2

8 4


/ 

w = 0.00125 / 
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Sys - 1 (Physics)


 r1 r2 



a) 
21r r

4


b) 

1 2

1 2

r r

r r



 c) 
1 2

1 2

2r x r

r r d)
1 2r r

3



2. A B A 
2m 

a) 
2

4 b) 18m c) 6m d) 
2

3
3. 



a) 

1
2GM

R

 
 
 

b) 

1
28GM

R

 
 
 

c) 

1
22GM

R

 
 
 

d) 

1
24GM

R

 
 
 

4. 72N 



a) 36 N b) 32 N c) 144 N d) 50 N
5. 11.2 km/S 



a) 22.4 km/s b) 44.8 km/s c) 5.6 km/s d) 11.2 km /s
6. 120km 



a)  b) 

c) 

d) 

 R 



a) 
1 Gm

2 R
b) 

4Gm

R
c) 

1 1

2R Gm
d) 

Gm

R
8. 6400km, 3200km 

200 N 



a) 20 N b) 8 N c) 80 N d) 40 N
9. 1013m 1012 m 



a) 10 b) 10 10 c) 10 d) 1
10

 

 T, V, E,  L 



a) T  b) V 

c) E  d) L L 

   R,       ,    g 



a) 

1
2 3

2

R g



 
  
 

b) 

1
3

2

Rg


 
 
 

c) 

1
2 2 3R

g

 
  
 

d) 

1
2 3R g
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Sys - 1 (Physics)

12. 

a)  b)  c)  d) 

 Ve Vp 



a) Ve =
pV

2
b) Ve = Vp c) Ve = 2Vp d) Ve =

pV

4

14. x E = 3

k

x


x 

a) 
k

x b) 2

k

x
c) 2

k

2x
d) 

k

3

 A B R 2R 



a) 2
3 b) 3

2 c) 3
5 d) 5

3

16. g 

a) 2R b) R c) 1.414 R d) 0.414 R
17. A  B K1 K2 



a) K1 K2 b) 1 2K K c)
1

2

K

K d)
2

1

K

K

18. d1 d2 

n1   n2 

a) 
2 2 2 2

1 1 2 2
n d n d b) 

2 3 2 3

1 1 2 2
n d n d c) 1 2

2 2

1 2
n d n d d) 1 2

2 2

1 2
n d n d

19. m 

a) 
mgR

2
b) 2mgR c) mgR d)

mgR

4

20. Mo Do m 



a) 2
0

GMo

D b) 2
0

4mGMo

D c) 2
0

4GMo

D d) 2
0

GmMo

D

21. R w 45o 

m 

a)  b) R 2  c) R 2 d) 
2R

2




 R Ve, 

Vo 

a) Ve = 2  Voo b) Ve = 2  Voo c) 2 Ve = Vo d) 2  Ve = Voo

23. h g x g 

x h 

a) x = 2h b) x = h c) x =
h

2
d) x = h2
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Sys - 1 (Physics)

24. R1 R2 g1 g2


a) 
1 1

2 2

g R

g R
 b) 

1 2

2 1

g R

g R
 c)

1

2

2

1

2

2

R
g

g R


d) 
1

2

3

1

3

2

R
g

g R


25. 

a)  b) c) d) 

 g 

a) 9.8 m/s2 b)19.6 m/s2 c) 980 m/s2 d) 4.9 m/s2

 g-

a)  b)  c)  d) 

 

a)  b)

c) d)
 



a)  b) c) d)
 

Vo 

a) 
3

Vo
2

b) 2 Vo
3 c) 3 Vo

2 d) 
2

Vo
3

 

a)  b) c)  d) 

 ̀ S’ 

S 

a)  b) c)  d) 
 

a)  b) c)  d) 

 g 

a)  b) c)  d) 

 M m M-m


m

M


a) 
1

4
b) 1

3 c) 
1

2
d) 

1

1

 



a)  b) c) 2 2  

 R 



a) R3 b) R4 c)R5 d) R6

 



a)  b) c)  d) 
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Sys - 1 (Physics)

 

a) T–1 b) 2
3T

 c) T–2 d) 1
3T



 g 1% 



a) 8 R b) 9 R c) 10 R d) 20 R
 EK 



a) EK b) 2EK c) KE

2
d) 2EK

 

a) 
2R

2
2

 b)
R

4 2
g

 c) 
R

2
g

 d)
R

8
g



 `W’ N 



a) 
W

2
b) 

2W

3
c) 

4W

9
d) 

8W

27

 



a) 2 Ve
3 b) 3 Ve

2 c)
2

Ve
3

d) 
2

Ve
3

 R 



a) 
1

R
b) 

1

R
c) R d) 3

2

1

R
 `h’ m 1% 



a) 2%  b) 0.5%  c) 1%  d) 0.5%

 R 
g

4


a) R b) 
3R

4
c) R

2 d) R 4

    6R     

2.5R 

a) 6 2   b) 10 c)
5 5

3
 d) 5 5  

 
1

16 

a) 5R b) 15R c) 3R d) 4R
 90 N30 N



a) 0.73 R b) R
3 c) R

3 d) 3 R
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Parupporulin - Ln- 7

1. 9 br.Û cau¤ÂèUªJ Úçš éG« gªJ x‹¿‹ ml®¤Âahd 0.4 103 / 3  våš,  
Úçš m¥gªJ v›tsÎ MH« tiu _œF« ? 
m) 9 br.Û   M) 6 br.Û   Ï) 4.5 br.Û  <) 2.25 br.Û 

2. bg®bdsèæ‹ nj‰w¤Â‹ go és¡f KoahjJ 
m) Niw¡ fh‰¿š Tiu ö¡»  v¿a¥gLjš                M) RHšgªÂ‹ tisÎ¥ ghij 
Ï) Âut¤ JfŸ bjë¥gh‹ ntiy brŒÍ« éj«       <) Úç‹ E©òiH V‰w« 

3. mÂf ghF ãiy cila Âut¤Âš Ñœ neh¡» bršY« Á¿a nfhs tot  
bghUbsh‹¿‹ MukhdJ . mj‹ K‰W Âir ntfkhdJ vj‰F ne®jféš 
mikÍ«  

       m) 
12                     M)   

1
                   Ï)    <) 2

4. rk¢ Óu‰w FW¡F gug¥gsÎ bfh©l FHhŒ x‹¿š Ú® brš»‹wJ. Ú® c£òF«  
gFÂæ‹ Mu¤Â‰F«, btënaW« gFÂæ‹ Mu¤Â‰F«  Ïilna cŸs é»j« 3:2 

våš Úç‹ Âir ntf¤Â‰F«, btënaW« Âirntf¤Â‰F« ÏilnaÍŸs 
é»jkhdJ 
m)  8:27  M) 4: 9       Ï) 1:1       <)  9:4 

5. L ÚsK«, r MuK« bfh©lFHhæšghÍ« Ú®k¤Â‹ Âirntf« V MF«.  FHhæ‹  
Mu«  2r vdmÂfç¡f¥g£lhš  Ú®k¤Â‹ Âir ntf¤Â‹ kÂ¥ghdJ. 

m) 4    M)  4   Ï) 2   <)   2
6. XU  j©Ù® ãu«Ãa bjh£oæ‹  mo¥gu¥Ãš cŸs fh‰W¡ Fäêæ‹ Mu«  
    1mm  MF«.  m¡FêahdJ Úç‹ nk‰gu¥Ã‰F tU« bghGJ mj‹ MukhdJ 2mm

    Mf éçatilªjŸsJ våš j©Ù® bjh£oæ‹ MH« v›tsÎ? 

         m) 142. 80 Û          M) 72.35 Û  Ï) 723 Û <)  100Û

7. 2mm muK« , 10.5 / 3 ml®¤ÂÍ« bfh©l cnyhf¡ F©L x‹¿id 9.8 poise 

    ghFãiy FzfK« , 1.5 / 3ml¤ÂÍ« bfh©l »ë rçåš éH¢ brŒjhšmj‹  
   K‰W¤ Âir ntf¤Â‹ kÂ¥Ãid f©l¿f 
        m)  2 / M)  4 /   Ï) 6 /   <)   8 /
8. Xu Ú®k¤Â‹ bfhÂ ãiyæš, mj‹ gu¥ò ÏG éirahdJ 
     m) Rê        M)  vÂ® F¿      Ï)  Ïašig él mÂfkhf  ÏU¡F«  <) Koéè 

9. d é£l«  cila Á¿a nrh¥ò¡ Fäê x‹¿id D é£l« cila bgça Fäêah¡f 
    Cj¥gL»‹Wj våš, brŒa¥g£l ntiyahdJ ( T =gu¥ò ÏGéir) 
    m) 2 2 2  M)  2   Ï) 2 2 <)  2 2
10. bt›ntW Mu« bfh©lÏUnrh¥ò¡ FäêfŸx‹nwhblh‹W Ïizªjhš ãfœtJ 
    ahJ? 

         m) ÏU FäêfS« éçtilÍ«    M)  ÏU FäêffS« RU§F«  
Ï)Á¿a Fäê éçtilÍ«   <) bgça Fäê éçtilÍ« 
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Parupporulin - Ln- 7

2 2 2 2 2 2 2 2
2

6

1

2
1 2
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Parupporulin - Ln- 7

21. bg®bdsè‹ nj‰w¤Â‹ ga‹ghL fhz¥gLtJ 
     m) Mfhaékhd¤Â‹ éiræa¡fca®¤Â                   M) ÚçašmG¤Â 
     Ï) cy§Fth}®Â ( bAèfh¥l®)                                     <) nk‰f©lvJÎšiy 

22. cnyhf¥ bghUbsh‹¿‹ vilahdJ, fh‰¿š 210g, 140g k‰W« m¿a¥glhj 
     Âutbkh‹¿š 120 g vdÎ« fhz¥gL»wJ våš 
     m) cnyhf¤Â‹ ml®¤Â 3 g/cm3MF«  
     M) cnyhf¤Â‹ ml®¤Â 7 g/cm3MF«  
     Ï) cnyhf¤Â‹ ml®¤ÂahdJ, m¿a¥glhjÂut¤Â‹ ml®¤Âiaél 4 kl§F 
     mÂf« MF« 
      <) cnyhf« Úçšäj¡F« 

23. 1.03 g/cm3ml®¤Â bfh©l flš Úçš gFÂ äjªJ bfh©oU¡F« gå¡f£o  
     x‹¿‹ ml®¤ÂahdJ 0.92 g/cm3våš flš Ú® k£l¤Â‰F nknybjçÍ«  
      gå¡ f£oæ‹ msthdJ KG gå¡f£oæš v¤jid rjÅj« MF«? 

         m) 8.1 %  M) 11%  Ï) 34%   <) 0.8 %

24. 1 »nyh»uh« ÏU«igÍ« 1 »nyh»uh« gŠirÍ« bt‰¿l¤Âšit¤J mt‰¿‹  
         ¡»‹Ö® våš,  
       m) ÏU«igÍ«, gŠirÍ« rkvilasÎÏU¡F« 
       M) gŠirélÏU«Ã‹ vilmÂfkhfÏU¡F« 
        Ï) ÏU«igélgŠÁ‹ vilmÂfkhfÏU¡F« 
        <) Ïu©o‹ villi« RêahfmikÍ« 

25.  ÚiuélFiwthd ml®¤Â bfh©l Âutbkh‹¿š Âut¤Âš gå¡f£obah‹W 
      gFÂahf nknybjçÍ« goä j¡»wJ.  m¥gå¡f£oahdJ KGtJ« cU»aÃ‹d®  
      Âut¤Â‹ k£lkhdJ 
         m) caU«        M) FiwÍ«         Ï) khwhJ             <) ca®ªJ Ã‹d® FiwÍ« 

26. fdrJu tot ku¡f£ilbah‹WgFÂahfbjçÍ«goÚçšäj¡»wJ. mj‹ ÛJ 
     200 »uh« vilia it¤J Ã‹d® nkY« 2 brÛmäœ»‹wJ våš, ku¡f£ilæ‹  
      Ús« v›tsÎ? 

         m) 10 brÛ                     M) 20 brÛ                          Ï) 15 brÛ                 <) 25 brÛ 

27. Fs« x‹¿š äjªJ bfh©oU¡F« gl»š mk®ªÂU¥gt® Fs¤Â‹ ÚiumŸë 
     gUF»‹wh® våš, Fs¤J Ú® k£lkhdJ 
        m) mÂfç¡F«      
         M) Á¿JFiwÍ«      
         Ï) khwhJ   
         <) mk®ªÂU¥gtç‹ vilia¥ bghU¤J mÂfç¡fnth mšyJ Fiwanth brŒÍ«

28. j§f¤Â‹ ml®¤ÂahdJ ρ k‰W« mj‹ gUk¡ FzkhdJ k  MF«. mj‹ mid¤J
      ÂirfëY«  P v‹wÓuhd mG¤j« ju¥g£lhš ml®¤Âæš V‰gL« kh‰w¤Â‹  
     msthdJ 

            m)                   M)   Ï) <) 
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Parupporulin - Ln- 7

29. ml®¤Â«  vilÍ« k‰W«  ÚsK« cila fd rJu tot ÏU«ò¡ f£o x‹W 
  ml®¤ÂÍila  ghjur¤Âš it¡f¥gL»wJ våš ghjur¤Âš ÏU«ò¡f£o 

   mäœªÂU¡F« Mu¤Â‰fhdrk‹ghlhdJ 

     m)                M) 2   Ï) 2   <) 2
30. ÚçšxUbghUë‹ vilahdJmj‹ äjitéir¡Frkvåš, m¥bghUŸ 
     m) Úç‹ ÏilnaKGtJkhfmäœªÂU¡F«  
     M) _œ»æU¡F« 
     Ï)  KGtJ« Úç‹ nknyäj¡F« 
    <) gFÂahfäj¡F« 

31. öaÚçš _œF« K£ilahdJ, ct® Úçšäj¡F»‹wJ , V‹?

      m) ct® Úç‹ ml®¤ÂahdJöaÚiuélFiwÎ 
      M) ct® ÚU« öaÚU« rk ml®¤Âæidbfh©LŸsJ. 
      Ï) ct® ÚÂ‹ ml®¤ÂahdJöaÚiuélmÂf« 
     nk‰f©lvJÎäšiy 

32. xU Ú®k¤Â‹ ml®¤Â mÂfç¡f¥g£lhš 
      m) äjit¥ bghUë‹ mäœªÂU¡F« gFÂæ‹ msÎFiwÍ«  
      M) äjit¥ bghUë‹  mäœªÂU¡F« gFÂæ‹ msÎmÂfç¡F« 
      Ï) itæ‹ mäœªÂU¡F« gFÂÚ®k¤Â‹ ml®¤Âæidrh®ªÂU¡fhJ 
       <)  nk‰f©lmid¤J« jtwhF« 

33. ghÂasÎ Ú® ãu¥g¥g£lbfhŸfyid _o cŸëU¡F« fh‰WÁ¿jsÎ 
      btëna‰w¥g£lhšgªjhdJ 
       m) nknyG«ò«     M) Ï‹D« mäG«  
       Ï) kh‰wäšiy     <) vGò« mšyJ _œF« 

34. M‰¿èUªJflY¡F¢ bršY« f¥gyhdJ 
      m) caU«   
      M) Á¿JmäG«   
      Ï) kh‰wäU¡fhJ  
       <) f¥gè‹ M¡f¥ bghUis¢ rh®ªJ caunthmšyJ _œfnyhbrŒÍ« 

35. Ú®k¤ÂšxUbghUë‹ vilahdJmj‹ äjitéiriaélmÂf« våš,  
     m¥bghUŸ 
     m) _œF« 
     M) KGtJ« mäœªJäj¡F« 
      Ï) KGtJ« nknyäj¡F« 
      <) ghÂasÎnknybjçÍ«goäj¡F« 

36. cUis tot FLitbah‹¿š  d-ml®¤Â bfh©lÚ®k¤Âid, h-cau¤Â‰Fãu¥Ã 
     XŒÎãiyæšit¡f¥gL»‹wJ.m¡bfhŸfyå‹ c£RtçšV‰gL« ruhrç 
    mG¤jÂ‹ kÂ¥ghdJ 

          m) 0   M)   Ï) 2   <) 2
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THERMODYNAMICS   Ln - 8

   (THERMODYNAMICS)

 





  (Thermodynamic system)





   (Surrounding)



(Boundary) :

••> 

••> AB

AB 



  (Boundary)     



  (Type of System)

       



  (Isolated system)

 

   



 (Closed System)





        

   



 (Open System)
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THERMODYNAMICS   Ln - 8



Q1  

Q2  

dT  

dQ  

dW  

T1  

T2  

P  

V  

  
Cp

r
Cv



  

Cv  

Cp  

C  

U  

  

   (COP)

H  (Enthalpy)

G  

f  

s  (Entropy)

K   (Compressibility)

  (Thermal Equilibrium)

 (Macro variables)   
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THERMODYNAMICS   Ln - 8

 (Heat)

 



4.186J 





 (Work)

(F) (S) 

W = F.S. 

    

P - V  PV -









 (Internal Energy)

•••> 





U 

•••>           



•••>     



•••> 



•••> SI `J’ `KJ’ 

 Thermodynamics Variables)

(P),  (V)  (T)

        





        

 (U)  (V),  (M)  (P)

(T) (P)
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THERMODYNAMICS   Ln - 8

 (Zeroth Law of Thermodynamics)

 “ 

” 



i) A,B   ii) A,B,C  

 

  









  (First Law of Thermodynamics)







    Q W U    

Q  

W  

U  

  (Specific heat capacity)

1K



Jmol-1 K-1.



  

m  C  Q  

T 

  m X C X Q T  


Q

C
m T
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THERMODYNAMICS   Ln - 8

 (i) 

   

 



  Q = 0

C = 0

 (ii) :

       

Q 

  T = O


Q Q

C
m X T O


 

   


  Q 

 (iii) :

 Q 




Q Q

C
m X T O


 

   


 Q 











     (Cv)

1K  

 (Cv)  



( 0]dQ CvdT dU dW pdv   

     (Cp) :

1K 

 (Cp)



dQ Cp T dU dW  
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THERMODYNAMICS   Ln - 8

     

      

1K 

Tmol-1K-1.

S
C




1 Q
C

T
    

S 
Q

S
t





i) 

 
Cp

Cv
 

ii)  R Cp Cv

1

R
Cv




 
1

R
Cp Cv




 


iii) 
2

1
f

     f  

Cp, Cv    



intQ U P V    

(i)  0U 

int intQ U U
Cv

T T TV V

  
  

  

     
          





(ii) Q

int intQ U U
Cp P

T T TP P P

  
  

  

     
          

intU
Cp Cv P

T P


 



 
  

intU
Cp Cv P

T P


 



 
  

 PV RT 

int
R

U
P

T P






 
  

Cp Cv R  
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THERMODYNAMICS   Ln - 8

   

  (Iso thermal process)

  







   



T = 0 

Pv 

P1V1 = P2V2

 

PV = P V







T1 < T2 < T
3



i

PV = 

PdV + VdP = 0

PdV = - VdP

=> = tan = 
dP P

dV V




ii)        


>  W = + 

> W = - 

 



[ 0]
Q Q

C T
m T mXO

    




 

[ ]

Vf Vf

Vi Vi

RT
W Pdv dV PV RT

V


    

3

1

log 2.30 log10
Vf Vf

W RT e RT
V Vi

 
         

3

10log 2.30 loge

Pi Pi
W RT RT

Pf Pf
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THERMODYNAMICS   Ln - 8

 

q = U + W 

T = 0 U = 0

Q = W

   



   (Adiabatic process)

       

  



   





(Poisson’s law) 

PV =


Cp

Cv
 

 



tan
Cp

Cv
      

 
  



0
Q O

C
m T m T


  

 

0Q 

   

Vf Vf

Vi Vi

K
W Pdv dv

V   
[ ] [ ] [ ]

[ 1] [ 1] [1 ]

i i f f i f f i
PV P V R T T R T T

W or
 

  
  

 
  

,
f f f

PV K P V RT
   

i i i
PV RT

i) W  uM

ii) W  (Ti - Tf)

iii) W  
1

1 

>>=> W< W< W
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THERMODYNAMICS   Ln - 8

     

Q = U + W

Q = 0

 U = - W

i) W =  U = 



ii) WU = 



 

 





 0
dP

dV
  0

dP

dV


(A)  (B) 

(i)  

a) U 

b) W 

c) Q 

(ii)  

a) U 

b) W 

c) Q 

  



1
2

f
Cp R

    
 

[ ]
Vf Vf

f i
Vi Vi

W PdV P dvP V V      P 

[ ] [ ]
f i f i

W P V V R T T R T        

W R T  

^ ^P

V

P

V
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THERMODYNAMICS   Ln - 8

   





 


dP

dV
 

(i) 

>    

 Q  U 

ii) 

>  

 Q  U 

   



2

f
Cv R



[ ] 0
f i

W P V P V V     

W = 0V

 (Cyclic and Non - cyclic process)









 Uf = Ui

U = Uf - Ui = 0



U T 

 0T 


^

^

^P

V

P

V(A) (B)

1
2
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THERMODYNAMICS   Ln - 8

 (Enthalpy) (H)

H = U + PV





  



       



(i)  

 



         



(ii)  





(iii)    





   

( ( )Q U W or U Q W        

  Q = U +W

  W 0 



  U CvT 

  W 0 log
f

e

i

V
RT

V


 
 
 

  O - W +R
[ ]

1

f iR T T





   Cp   CvT P[Vf -Vi]=  R[Tf - Ti]
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THERMODYNAMICS   Ln - 8

 

    


 




 Reaumur OR 0OR 80OR 80

 (Celsius)  OC 0OC 100OC 100

 (Fahrenheit)  OF 32OF 212OF 180

 (Rankine) Ra 460 Ra 672 Ra 212

 (Kelvin)  K 273K 373K 100

* (freezing point)

* (boiling point)

  (Reversible process)

(i) 

(ii) 
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THERMODYNAMICS   Ln - 8

   

32 460 273

8 100 180 212 100

o o oR C F Ra K

D

  
   

 





R
O
 R

100

 0OC 100OC   

Rt 



100100

t oR

o

R Rt

R R






    e.m.f.(  

( t 

> (Pyrometess) 



> 
32

5 9

C F 
 

>

32 273

9 5

F K 


  (Triple point of water)





6.11 X 102 Pa

6 X 10-3 atm.

0.01OC (or) 273.16K.

 (Heat Engine)

> 



> 

  



T1



T2

Q1

W

Q2
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THERMODYNAMICS   Ln - 8

Q1 

Q2 W 



 
 

 

1

W

Q





1 2 2

1 1

1
Q Q Q

Q Q



  

>  



W = Q1, Q2 = 0.

 1 

    (Refrigerator (or) Seat pump)









       



(Freon) (Cl2f2) 

T2 

       

W. 

Q

Q 



du = 0.



T1



T2

Q1

W

Q2
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THERMODYNAMICS   Ln - 8



dQ = dU + dW

 dQ = Q2 - Q1

dW = - W

dU = 0

dQ = Q2 - Q1 = -W

W - W = Q1 - Q2

(co - efficient of performance).

Q - 

W - 

(COP) 

 
2 2

1 2

Q Q

W Q Q





2

1 2

T

T T
 




2

1

1
T

T
  

2

1

1
T

T
 

2 1

1 1 2

1 T T
X

T T T









2

1 2

1 T

T T








 
1 



 

(i)
2

1 2

T

T T
 

    T1 - T2





(ii)  T2 

T1   (COP) 

 (defrost)  T2 
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THERMODYNAMICS   Ln - 8

  (Carnot heat Engine)

 











 



 







[Carnot Cycle)

 (Isothermal Expansion) :

   

 V1, P1  

P - V   A    T1 





  T1 - 

 V1 -  V2 P1 P2 

AB 

Q1W1


2

1
1 1

V

V
Q W PdV  

2
1

1

log
a

V
RT

V

 
  

 

ABGEA.
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THERMODYNAMICS   Ln - 8

 Adiabatic Expansion)

 

V2 - V3 - P2 P3 

BC - 

      

T1 -  T2 -   



3

2
2 1 2( )

( 1)

V

V

R
W PdV T T


  


W2 = BCHGB

  (Isothermal Compression)

T2 

CD 

D - V4, P4 

        

T2 

Q2 - 

W3 

4

3

4
2 3 2

3

log
V

e
V

V
Q W PdV RT

V

 
      

 


W3CDFHC



Q2 = RT2 loge 
3

4

V

V

 
 
 

  (Adiabatic Compression)

  

V1 

P1 

      

  T1 -  

DA - D(V4,P4)

A(V1, P1) 

W4 


1

4
4 2 1( )

( 1)

V

V

R
W PdV T T




   




 4 1 2( )
( 1)

R
W T T


 

 DAEFD.
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(W1 + W2)

(W3 + W4)



W = W1 + W2 - (W3 + W4)

 W2  = W4

W = W1 + W3

W = Q1 - Q2

W = ABGEA + BCHGB CDFHC- DAEFD.

W = ABCDA





  

 




1 2

1

Q Q

Q





2

1

1
Q

Q
  



2 2
1 1

1 11 1

2 3 3 2
2 2

4 4

log log

log log

V V
RT T

V VQ W

Q W V V
RT T

V V

   
   
     
   
   
   

B CBC

1 1

1 2 2 3
T V T V

       ( 1
TV

   


Cp

Cv
 


1

31

1

2 2

VT

T V
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THERMODYNAMICS   Ln - 8

D A DA - 

 1 1

1 3 2 3
T V T V

  

1

1 4

1

2 1

T V

T V










1 1

3 4

1 1

2 1

V V

V V

 

 

 

   

3 34 2

2 1 1 4

V VV V

V V V V
  

3
1

41 1

2 23
2

4

log

log

V
T

VQ T

Q TV
T

V

 
 
  
 
 
 


2 2

1 1

Q T

Q T



2 2

1 1

1 1
Q T

Q T
    


1 2

1

T T

T











1T   2T OK 

 OK 
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THERMODYNAMICS   Ln - 8



>> P - V 



 


 
 


 


>>   

    


>>        


>>         



>>   
  

   

>>   - 

   



>>   ( )C C C H

H H C H

Q T Q Q
or

Q T T T

  
 


>>  (Entropy)

Q
S

T


 

 



>> OK
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THERMODYNAMICS   Ln - 8

>> 
>> 



P V-PV =
P V - 

 PV
 


Cp

Cv
 

>> 
dP P

dV V
 

>> 
dP P

dV V


 

>> 

2 1

1 2

log log
e e

V P
W RT or W RT

V P
  

>> 

2 2 1 1

1
( )

(1 )
W PV PV


 

 (or)

2 1( )

(1 )

R T T
W







>>  (V) 



 

  1

1

Q
S

T


   

   2

2

Q
S

T


   

  1 2S S S    

>>  

••» T1A 
••» AB 
••» T2 BC 
••» CD
••» ABCDA 
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THERMO - QUES-LN - 8

  

 

   

 



PA  = 3 X 104 Pa VA = 2 X 10-3 m3 PB = 8 X 104 Pa VD = 5 X 10-3 m3

AB 600J BC 

200JAC



560J

800J

600J

640J

 ABABC

BABDA 



P1ACBP2P1

ACBB1A1A

ACBDA

ADBB1A1A

 A (B)V 2V 



A B  

A - B  B - A 

    40J     110J   



150J 70J 110J 40J

 

   

  

 C
P T , C - 

 3
5  5

3  2
5  5

2

  1
6   62OC



37OC 62OC 99OC 124OC

>

^

^

>

>

VO

P
B C

A D

>

^

^

>
VO

P

B

C

A
D

P2

P1
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THERMO - QUES-LN - 8

9. P-V 



C D

A C

A B

B D

 abca



ab

P-T 

   

 P - VA - B -



AB 

AB 

ACB = ADB

ADB 

 (perfect gas) A B 8 X 105J 

8 X 105J 

105J 



105J  0.5 X 105J

105J 0.5 X 105J
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THERMO - QUES-LN - 8

 V = KT2/3

60K 

10R 30 R 40 R R

15. 



U 

U 

(i) - U (ii) Uiii) - U 

U = 0

 

W1 W2 

W1 = W2

W1 > W2

W1 < W2



 ABCA 



 1 2 1 2( )( )V V P P 

 2 1 2 1
( )( )

2

P P V V 

 2 1 2 1
( )( )

2

P P V V 

  P1 P2V  T



P1 = P2

P1 < P2

P1 > P2
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THERMO - QUES-LN - 8

 P-V T1   T2 


b

c

V

V



a

b

V

V



a

d

V

V



a

d

V

V




 dW=0 dQ < 0 

 

 

 A B - 











 


 

  2J


 -2J 2J  -1J 1J

 P- V 
 

 
 P- V 

 
 (Isoentropic)

 
 
(Isoentropic) 
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THERMO - QUES-LN - 8

 



 

 

 dW=0 dQ < 0,  

 

 

 

   

 U(unique) 



 

 

 

U  U 

U  W 

 

 (Specific volume)

(Specific Gravity) 

 

 

  

 

(Fraction)


5

7


3

7


2

5


3

5

 0OC100OC



12.48 X 102J 20.80J 25.00 X 102J 50.00J

 0

500J 

7000 J 7900 J 9000J 10000J

 T1T2




2 1( )

( 1)

R P P



 

2 1( )

( 1)

R T T



 

2 1( )

( 1)

R V V
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THERMO - QUES-LN - 8

  

V 2V




( 1)V

Pv




( 1)

Pv

  
( 1)

P

V   
( 1)

V

P  

 Cv = 4.96 cal / mol K 

340K 342K 

27.80 cal 19.84 cal 13.90 cal 9.92 cal

 333cal 167 cal 



333 cal 500 cal 167 cal 166 cal

 150J 110J 



 40J 110J 150J

 2240J/gm 

168J 

2240J 2072J 1680J 168J

 110 J 

40J 

140J 70J 110J 150J

 

Q W 

Q = U + W Q = W – U Q = U – W Q = – W + U

  2Kg   

2 X 10-3m3  3.34m3 

200KJ 234 KJ 340KJ 468 KJ

 V1 V2 

   W1, 

W2, W3



W1 > W2 > W3 W2 > W3 > W1 W2 > W1 > W3 W1 > W3 > W2

 dU + dW = 0 
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THERMO - QUES-LN - 8

          P–V  



Eint > 0, Q < 0

Eint = 0, Q > 0

Eint = 0, Q < 0

Eint < 0, Q > 0

 

 

 

 AB 

F 

QA QB 

QA = QB

QA > QB

QA < QB

QA < QB

 







 

  



   

 

   

 500m         



0.29OC 0.58OC 0.87OC 1.16OC

 

 [Isotropy]  

 100OC - 

  

     
5

3
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THERMO - QUES-LN - 8

    



   

 

 

 

  



0OC  100OC   OK 

 

1672  Wh 1672  eV 1672 J 1672 erg

 

   

 

 

  

      27OC   

R = 2cal.mol-1K-1)

600cal 60cal 6cal 0.6cal

 

 

 

 

 

   

 P - V 


P

V




V

P


 P V 

  P V 

 P
V V P  PV 

 
9

7
 

 

 

 0
o
C 
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THERMO - QUES-LN - 8

 

   

 NTP 1CC  5
3

  



2 X 1010 Pascal  105 Pascal 2 X 105 Pascal 1010 Pascal

74. NTP - 

1.28 X 105 N/m2 1.33 X 105 N/m2 1.66 X 105 N/m2 1.41 X 105 N/m2

 27OC 



100K 200K 300K 500K

 

   

 

   

 0
o
C 1kg 0OC 



0.293 cal / K 2.93 cal / K 29.3 cal / K 293 cal / K

 

   

      

P – V 

 + 2  - 2  + 1 
 



   

 



 

  

 



 

 

 

 -P -P 

 

 -P -P 
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THERMO - QUES-LN - 8

 R - f - 

Cv   2
RCv f  1

2

f
Cv

    
Cv =

 f = 1.4)(P1, d1) 

(P2, d2) 
2

1

d

d


2

1

P

P


   

 0.8m 

 



0.6m 0.5m 0.4m 0.3m

 P – V 



AB BC

BC DA

BC CD

CD DA

 60kg 105 



1000m 400m 200m 100m

 30J 

J = 4.2J/cal 

 J 140J J J

92. 

   

  



   

   5OC  

 

50OC 227OC 273OC 500OC

95. OK 
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THERMO - QUES-LN - 8

    T1  T2 



Cp (T1-T2) Cv (T1-T2) (Cp - Cv) (T1-T2) (Cp - Cv) (T1-T2)

 

   

 



   

  



OK 0OC 273K 373K

 

K 

K - 

   

 P,V T 



 

 

       



 

 

 

   

 

   

  100J 



J J 50 J 25 J

107. P1, V1 P2, V2 



Q W 



Q + W Q W Q - W
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THERMO - QUES-LN - 8

 17OC 



887K 36.25K 2320K 1160K

 ABCA 

 

J

J

J

J

    ( = 1.14)     







1.2P1 P1 0.8P1 0.5P1

 7OC 1Kg 

8.3 X 104J 15.4 X 102J 6.67 X 103J 8.45 X 106J

 0OC0.01m3 

0.200m3 



12458J 33946J 8456J 10845J

    32  242 20atm - 



1.26 X 104J 4.85 X 104J  3.48 X 104J 2.56 X 104J

 1.0 X 106 Pa 300K 





3452J 4980J 1568J 2764J

115. 273K6g 



  



1365J 67977J 78919.4J 48590J
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P =  (Pressure)

V =  (Voluem)

T =  (Temperature)

M =  (Molar mass)

P =  (Density)

Cp = 

(Specific heat at constant pressure)

Cv = 

(Specific heat at constant volume)

 = 

(Ratio of specific heats)

f = (Degree opf Freadom)

U = (Internal energy)

 = Mean free path 

KB = Boltzmann’s constant 

NA = (Avogadra’s number)

m = (mass of the molecule)

V–2 = (mean of squre speed)

Vrms = (Root mean square speed)

Vmp = (Most probable speed)

R = (Universal constant)

R = 8.315J / mole K.

KB = 1/38 X 10–23J/K

Specific heat capacity of water

 = 4200 JKg–1C–1
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v Kinetic theory of gases)

` 

` 



` 

` 

` 



` 

PV = RT)







v 

` ‘l’  ‘m2’ N 

  V       

Vx,  Vy,  Vz 

` X - 



` = (–mVx – mVx) = –2mVx
`        

 


2l

S
Vx

 

` 



` n = 
2

Vx
n

l


(Momentum) = 
2

2
2

Vx mVx
X mVa

l l


 S - 
2mVx

l

S - 

2 2

2 3
( )

mVx mVx
i

l X l l X l l
  



N - 



 X 

Vx1,  Vx2, Vx3 ...... Vxn 
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S 

2 2

3 3

22
321

3 3
............ xnxx

mV mVmVx mV
P

l ll l
   

   2
1

2 2 2
2 33

.......... xvx x

m
P Vx ii

l
V V V    


2
1

2 2 2
2 32

..........
x

xvx x
Vx

V
n

V V V
 

   



2 2 2
x ZyV VV 

1

2 2 22
y ZxV V VV  

22
3 xV V

22 1

3
xV V

  2

3

m
P Vx

l

 

2

3

1

3

m
P V

l

   
 

2

33

mV
P

l


N - 

2

33

NmV
P

l


n = N/l3

 
2

3

mV
P n

21

3
P nmV

=> n/m ––> - 
2 3P

V
P



2
V 

3
RMS

p
V




=> PV = RT 
M

P
V
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 ––> 

 ––> 

/ /
RT

V P M RT p
P

    

 PM = PRT

 
P RT

M
 



 3RT
Vrms iii

M
 

=> (or) rms  T
=> 

(or) rms 
1

M


T1,  T2 M1 M2 

 
1

11

1
.Vrms T

M


 
2

22

1
.Vrms T

M


 
 

1

1

1 2

2 2

Vrms T M

Vrms M T




2
1

3

NmV
P

V


2
3PV NmV

23 1

2 2
PV NmV

  
2

3

2 2
NmV

RT PV RT    

23 1

2 2B BA

R
N K T NmV K

NA
      

 

 23 1

2 2 AB B

m
NK T NmV N K  

23 1

2 2B
K T V 

K  ––> = 1.38 X 10–23JK

NA ––> 
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  N K f

1.  (Monoatomic) . 1 0 3

2. (Diatomic) 2 1 5

3. (

 3 3 6

 Triatomic (non - linear)

4. 

Triatomic linear) 3 2 7

v (Equipartition of Energy)

ï 

`        



` (
1

2
KT) 

` 

(translational) (rotational) (energy mode)

(
1

2
KT) 

` (Vibrational) 

2 X 
1

2
 KT = KT..

` / / 
1

2
 KT

` = 
1

2
 KT

Monoatomic) 





= PE + KE  (PE = 0)

=  KE

=> KE = 
3

2
 RT  

`          
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ï 

 Vrms 
2 1 2 3

B
K T

Vrms V
m

   
 

(Root Mean square speed)

 (Average speed) 
8

B
K T

V
m



 (Most probable speed)
2

B
K T

Vm
m



v (Degree of Freedom)

(Position) (Configuration)|

 (Co - ordinates) 





f = 3N – K

f ––> 

N ––> 

K ––> (Constraine) (or) 

(Independent realtions) 

` (KBT)

` (3KBT)

`   

N 

(Mean Position)  

KBT. (3KBT).

ï 

U = 3KBT X NA = 3RT (KB X NA = R)

 Q = U + PV = U, V 

  3 3
Q U

RT R
T T T

C
  

  
  



v (Specific Heat Capacity)

` Monoatomic gas)


(f = 3)

(internal Energy)

3

2 AB
K T X NU 

3

2
RTU 

` (Cv)

3

2

dU
R

dT
Cv 
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` (Cp)

Cp . Cv = R 

Cp = R + 
3

2
2 R

Cp = 
5

2
 R.

` ()

5

3

Cp

Cv
  

ï (Diatomic gas)

`         



` 

` = 2

` f = 5


5 5

2 2B A
U K T X N RT 



5

2

dU
Cv R

dT
 

 
7

2
Cp Cv R Cp R   

7

5

Cp

Cv
   

ï 

Triatomic gas (linear)

f = 7

U = 
2


 KBTNA

U = 
2


 RT..

7

2

dU
Cv R

dT
  

Cp = 
9

2
 R

9

7

Cp

Cv
  

ï 

Triatomic gas (Non - linear)

f  = 6
U = 3KBTNA = 3RT

3
dU

Cv R
dT



4
4 &

3

Cp
Cp R

Cv
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ï (Polyatomic gas)



    



3 3

2 2
B B ABK T K T f K T NU

   
 



3 3
2 2

U RT RT f RT  

3U RT f RT 

 3 fU RT 
` 

Cv =  (3 + f) R,  Cp = (4 + f) R

4

3

f

f
  

  


` Cp - Cv = R 





f - 

,
2 2

R
ff RT dU

dT
U   ,

2 2

RRf f
Cp RCv  

 22 2 2
1

2

/ 2
2

R

R

R ff RCp

Cv f f

fR

X   
   

 
 

n - 

T 

QV = n CVT

T.

Qp = n CpT

QP = U + W =>   nCp T =  n Cv T + PV

 PV = nRT  (or)  PV = nRT

 Cp T = n Cv T = n RT

(or) Cp = CV + R

Cp – CV = R 



 = Cp / Cv (or)

=> Cp - Cv = R  & 
Cp

Cv


Cv – Cv = R

=> Cv =  1

R
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ï 

(Workdone by an Idal gas)



V, P, A,  (dx)



(P) 

A 

W = F – dx = PA dx
= P (A dx) = P.dV

dv >  0 W = +Ve, f dx 

dv < 0 W = – Ve, V1 V2 

2

1

V

V

Pdv  

ï P – V 



(Variables) P – V X 

Y 

L 

M 

L  M 



P - V 

 ‘L’  ‘M’ 



 (Contracting system), – Ve 



L - M - M - L – 



ï 

i) A ––> B  

` ALB 

ii) B ––> A 

` B / A 
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(Expansion) [(ASFBLA) ]

 – [(ASFBIA)]

 = (ASFBLA) – (ASFBIA)

=  (ALBIA) (– (Loop)





` (Macrocopic) 

(microscopic)|

(Kinetic theory)

` 

` 
  

 

`         





` 





` W = FS = PAS AS 

(V). W = PDV.

` 

` 







1
,

V
P   PV =   P1V1 = P2V2 = 







V  T, 
V

T
 = 

` (or) 

 



P T,  
P

T
  

` 

 



(P, V, T) N1 = N2
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` 







PV = n RT

P ––> (Pressure), V ––> (Volume), T ––> (Temprature)

n –––> R ––> 

P –  SI Nm–2

V –  SI – m3

T – SI – K

R - 
22PV Nm X m

nT  X K
R




 

R = Nm–2m3K–1 / mole
R = NmK–1 / mole
R = JK–1 / mole (or) Jole / mole – K

=> R = 8.315 J / mol k

`  


` 
(a)      


(b) 


(c)     


(d) 


(e) 


(f)    


(g)  



` T – 

23/2

. ,
25 2

B B

m mV
nVdv N e dV

K T K T

  
  

 

  23 2. 4 ,bv
en V dv na v dv 

,
2 2

B B

m m
b

K T K T
a
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 f - Cp / Cv 

a) 
2

1
f

 b)
2

1
f

 c) 1
2

f
 d)  1

2

f


 A 

o B - 

a) 
3

4
O
 b)

3

2
O


c) 
4

3
O
 d)  2 o

 500K P - 6g 

      
2

P


300K 

a) 2g b) 3gr c) 4g d) 1g

 Cp – Cv =  x1 Cp = Cv = y x, y 



a) x = y b) x = 7y c) y = 7x d)
1

2
x y

   
 

 ‘T’ (K) 

a) 
1

2
x y

   
 

 KT b) KT c) 
3

2
 KT d) 2KT

 16g 16g 
Cp

Cv


a) 1.4 b) 1.54 c) 1.59 d) 1.62

 27OC   500m3 - 

0.5 –3OC 

a) 700m3 b) 900m3 c) 1000m3 d) 500m3

 

0.048eV. 



a) 0.0015 b) 0.003 c) 0.048 d) 0.768

 



a)  b) 4 -  c)  d) 4 - 

 1OC 1% 



a) 100K b) 100OC c) 200K d) 250OC

 
PV

T


a) 2Jmol–1K–1 b) 8.3cal mol–1K–1 c) 4.2J mol–1K–1 d) 2 cal mol–1K–1
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 V1, V1 R, S P1, P2 





a) 
1 1 2 2

1 2

PV P V

V V


 b)   

1 1 2 2

1 22

PV P V

V V



 c)
1 2 2 1

1 2

PV P V

V V


 d)

   
 

1 2 1 2

1 22

P P V V

V V

 



 300K 4 X 10–10N/m2. Cm3 - 

(K6 = 1.38 X 10–23J/K)
a) 100 b) 105 c) 108 d) 1011

 
Cp

Cv
 M, 

a) 1

R

  b)  1

R
  c)  1

R

M


  d)  1

RM
 

 



a) 
5

4
R b)

9

4
R c) 

3

4
R d) R

 P1, P2 T1, T2 



P - T - 
P

T




a) 
1 2

1 2

P P

T T
 b)

1 2

1 2

1

2

P P

T T

 
 

 
c) 

11 2

1 2

2P T P T

T T



 d)
11 2

1 2

2P T P T

T T




 27OC 1500m3 

–3OC 2 - 

a) 1500m3 b) 1700m3 c) 1900m3 d) 2700m3

 8 X 104 N–2 

4Kgm–3 

a) 3 X 104J b) 5 X 104J c) 6 X 104J d) 7 X 104J

 PV / T & P T1 & T2 

1g O2  = 1.427Kgm–3

A PV / T T1 & T2 

a) 0.259 JK–1 and T1 < T2
b) 8.314g Jmol–1K–1 & T1 > T2
c) 0.259 gJK–1 & T1 > T2
d) 4.28 gJK–1 & T1 < T2

 



a) V1 = V2 = V3 = V4
b) V4 > V3  > V2 > V1
c) V1 = V2 ; V3 = V4 V2 > V3
d) V1 = V2, V3 = V4 V2 < V3
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II

 V P T 
m 


a) 
P

KT
b)   

Pn

KT c)  
P

KTV d) mKT

 

a) PV = RT b) PV = 2RT c) 
1

2
PV RT d) PV = 4RT

 A B 

A - B - A - B - 

1.5 A B 

a) 2 b) 
1

2
c) 

2

3
d)

3

4

 V = 1.00m3 300K 

3000K 



a) b) 

c) d) 

 (STP) 

(2AO).
a) 1.75 X 10–4 b) 1.5 X 10–4 c) 12 X 10–4 d) 1.125 X 10–4

 A B 

 V  4V A B 

5.0 X 105 pa (300K) 

1.0 X 105 Pa (400K) 


a) 2.5 X 105 Pa b) 2.0 X 105 Pa c) 3.0 X 105 Pa d) 1.5 X 105 Pa

  (P)(V) (T) 



a) 
B

K N
PV

T
 b) 

B
K N

P
VT

 c) PV = KBNT d)
BK NV

P
T



 NTP 
a) 3.3 X 10–10m b) 3.3 X 10–9 m c) 3.3 X 10–8m d) 3.3 X 10–7m

 27OC 1500m3 
–3OC 
a) 1500m3 b) 1700m3 c) 1900m3 d) 2700m3

 27OC 

a) 600OC  b) 327OC c) 54OC d) 300OC

 

a) b) c) d)
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A P, B 

a) 
3

4
Po b)

3

2
Po

c) 
4

3
Po d) 2 PO

 m1 = 7g (M2 = 28) m2 = 11g CO2 (m2 = 44),

300K (P = 1 atm–1)
a) 1.44 6g per litre b) 2. 567 g per litre c) 3.756  g per litre d)  4.572 g per litre

 r.m.s C 

r.m.s. a) 
8

C
b)  

10

C
c) 

4

C
 d) 

2

C

 300K 6.21 X 10–21 600K

a) 12.12 X 10–21J b) 8.78 X 10–21J c) 6.21 X 10–21J d) 12.42. X 10–21J

          

r.m.s. a) 3  b) 3  c)  d) 

 
a)  b) 
c)  d) 

 (T) 

a) 3KT b)
1

2
 KT c)

3

2
KT d)

5

2
 KT

  

a) 
9

4

R
b) 

9

2

R
c) 

13

4

R
d)  

13

2

R

 NTP - T1K. T2K 


a)  2 1
3

4 B
N K T Ta    b)

2

1

3

4 B

T
N Ka

T

 
 
 

c)   2 1
3

8 B
N K T Ta   d)   2 1

3

2 B
N K T Ta 

 3  ¼\ V_  \ «Ãb  k V¥ k Vª m ( = 5/3)   ( = 7/5) 

 a) 
9

11
b)

11

7
c)

12

7
d)

15

7

 
Cp

Cv
 M 

 a) 1

R

  b)  1

R
  c)   1

R

M


  d)  1

RM
 

 

a) 
3

2
 RTT b) 

7

2
RTT c) 

5

2
RTT d)

9

2
RTT

 Cp –Cv = x Cp = Cv = y x y 

 a) x = y b) x = 7y c) y  = 7X d) x =
1

2
y

 f 
Cp

Cv


a) 1
2

f
 b)  

2
1

f
 c) 

1

2
f d)

1

2

f
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v (Periodic motion) :



(Periodic motion) 





(i) Non – Harmonic motion

(ii) Simple harmonic motion.

 

(Oscillatory) 

(equilibrium point) 

     



M -  

(equilibrium Position) x 

 a  x

a = –kx

K 

F = ma = –mkx = Kx.

K – 

Terms related to periodic motion)

v (Amplitude) :



 (amplitude) 

 OC = OB (=A)    (SHM) 



v (T) (Time Period)



“T” 

a - C B C 

O - B - B - C - C O - 



v (n) Frequency :




1

!n nT
T

 

Hertz

(Oscillations and Waves)

A A

C O B

(a)

.         . .
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v (Phase) :













b - x - 
(Zero) X1 - 

 (or) 
2

T

v (initial phase or epoch) :

t = 0 
b - (Zero) 
x - 

(Po)  PoOX 
Po - (t = O),

Po  = wt + .
 = 







v 
(Displasement) :

` N - ON = X,

 O 

cos
ON

OP
   ON = OP cos  .......... (i)

 x = OP cos  ........... (ii)
 - OP OX



`        
(A) 
p - x - t 

 = wt  .............. (i)
 x = A cos wt ............... (ii)

N 


2

2w n
T

  

T – 
n – 

(ii) 
2

cosx A t
T




 x = A cos 2nt ................  . (iii)
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v b - y t P.N. 
 YOP  b - t 
x - p  YOP  

x = ON = OP  PON A  cos (90 – ) = A  sin  x = a Sinwt  ( = wt)

yy1 – yy1 - 



y  = A sinwt.   (OR)   y = A coswt ........................ (iv)

(C) P
O
 P 

 O O
P OX P OP Wt 

Wt =  +   = Wt –   ................. (v)

 cos cosO

Ox A P X A POP P OX  

x = A cos (Wt – )

(d) x = A (Wt + ) = A sin  (
2


+ Wt + )

x = A sin (Wt + ) ............... (vi)

 = (
2


+ ) - 

x = A sin (wt – ) ............. .(vii)


   (vi)    (viii) SH M - 

v (Velocity) :

x = A cost Wt.



V =
dx

dt

  =
d

AcasWt
dt

 V    = – Aw sin Wt => sin Wt = 
V

AW

cos Wt  = 
x

A
sinWt = 21 cos wt 

sinWt = 
2

2
1

x

A
 

V

Aw




2

2
1

x

A
  

2 2 ..................... ( )V A x viii  
V

Aw

 2 2A x

A


 




(i) x = 0   (O-
Vmax = + AW

(ii) x  = +A  x, x1  
 Vmin = 0

P

Po

x
wx1

w

wt
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v (Acceleration)

S.H.M.


 sinD Aw wtdV

a
dt dt


 

= –Aw2  coswt = w
2dV W

a
dt dt


  x

a = –w2x. ................ (ix)


` (ix) 

(i) x = + A x x1 amax = + 2A.
(ii) x = 0 (O 

a = 0

v (Simple Harmonic motion)

(periodic) 



      


F  – x F = –Kx

k - 

K - 
Nm–1 MLOT–2.

` 

U 


`   (periodic motion)    
(Simple Harmonic Mition).

` F = – Kx 
v 



2 a
w

x


a
w

x
 





(T)

2 2 1
2 2

9 /9 /
T

w xx

       




2T 


 



1
2 2

9 /

m
T

max

x
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F = Ma 
2

m
T

F

x



 2T 




     F = Kx (

2 2
m m

T
kx k

x

   

2T 





1 1

2
n

T 
 








v 

`   


(mean position) 






` m - X V 

  2 2 221 1
Ek = mv  =

2 2
mw A x   2 2

V W A x  


2

w
T


  A -    

F = ma = mw2x

   dx     
dw = Fdx = mw2xdx


2 2 2

0

1

2

x

Ep mw x dx mw x 

  2 22 2 21 1

2 2
E Ex Ep mw A x mw x    

2 21

2
E mw A w = 2n

 2 2 2 2 21
2 2

2
E m n A n mA  


(x) 
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v 
(i)  x = 0 


Ex 
221

2
mw A

(ii) x = +A 


Ex   2 2 21
0

2
mw A A 

v 
(i) x = 0 Ep = 0
(ii) x  =   A  


Ep 
221

2
mw A

v 
  


v      x,  v 
a 

x = A sin wt = A sin 
2

t
T


––––> (i)

U = Aw coswt = Aw sin 
2

2

t

T

   
 

––––> (ii)

a  = – Aw2sinwt = Aw2sin  
2

t
T

   
 

 –––––> (iii)

A  T - 
x, v, a - 

(i) (When) t = 0 

X = A sin0 = 0  V = w sin/2 = Aw  a = Aw2 sin = 0

(ii) t = T/4 

x = A sin 
2

4

T
X A

T

    
 

V = A wsin 
2

0
4 2

T
X

T

    
 

a = Aw2sin 
2

4

T
X

T

   
 

 = –Aww2

(iii) t = T/2

2
sin 0

2

T
x A X

T


 

2
sin

4 2

T
V Aw X Aw

T
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(iv) t = 3T/4 (v) t = T

x = A sin 
2 2

4

T
X A

T

    
 

 x = A sin 2 = 0

V = Aw sin = 
2 3

0
4 2

T
X

T

    
 

 V = Aw sin (2 + /2)  = Aw

a = w2 sin 
22 3

4

T
X Aw

T

    
 

  2 sin 2 0a Aw    

Time (t)  0 T/4 T/2 3T / 4 T

 0 A 0 –A 0
 Aw 0 –Aw 0 AW

 0 –Aw2 0 Aw2 0


(i) 


(ii) W2 
(iii) /2 

v 
SHM -  t - x 


SHM 

m 

F = Ma = m 2

2d x

d t

SHM - 

2

2

d x
m x

dt
   2

2d x
m Kx

dt
 

2

2

d x k
X

mdt


  

2

2
0

d x k
x

mdt
  

2k
w

m
 

2

2

2

0
d x

w x
dt

 


 x = A sin (wt +  )

A -   - 
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(Oscillations of spring)

‘L’ 

   

m -   

“l” F = –Kl

     





(i) (F) (ii) (mg)

F + Mg = 0 – Kl + Mg = 0

Mg = Kl
 “y”  

(l + y).


F1 = –K (l + y)
(1) 

F11 = F1 + mg = –k1 – kg + mg [K1 = mg]
= – mg – kg + mg = –ky

F11 = –ky a =  –
k

m

 
 
 

y a  – y

11F
a

m
 

K

m






 2 2
m

T
k

  




a k y k

y m a m

 
  

 


` m K 



 2
m

T
k



` m M 

 / 3
2

m M
T

k





` K N (m 

 2
m

T
Nk
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` m1 m2 
K 

 2
M

T
K

 
21

2

m m
M


 

K1, K2 


 

 

21

1 1 1

S
K K K

  Kp = K1 + K2 Kp = K1 + K2



2
m

T
Ks

 2
m

T
KP

 2
m

T
KP



 1 2

1 2

2
m K K

T
K K





1 2

2
m

T
K K


 1 2

2
m

T
K K






l1, l2 

l1 l1 = k1 = k 
1

21
l

l

 
 

 

l2 l2 = k2 = k  
2

11
l

l

 
 

 
v (Simple pendulum)



     (inextensible) 

(flexible) 

(point mass) 
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(effective congin of the pendulum) 
 
p 

(i) mg 
(ii) T (Ps - 

P - Mg - Mg cos (T) 
T = Mg cos

Mg - Mg sin PB (O 


  4O 

sin
x

l
   l  = x  =

x

l

{x = OP}

F = – mg = – mg 
x

l


F gx

a
m l


  (1)

g

l
a  – x 

S.H.M. a = –w2x

W2 = 
g

l
  W =

g

l



2
2

l
T

w g

  

v 
` Un Damped Oscillations  








(Dissiposive forces) 


` (Damped Oscilaltions):




` Demped Simple harmonic motions :




(drag force) 
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e–bt/2m(i) (Periodic)

x (+) Cosine xe–bt/2m 
b - 

b = 0 (ii) x(t) (iii) w1,
x (+) 


(indamped) 

21

2
mE Kx

(Demped) 


xm = xme–bt/2m

    2/2 2 /1 1

2 2
m

bk m bt mE L xme Kx e   



 1
b

Km
 

v 

(Forced Oscillations and Resohance)

















Fd 







Fd = – bV (x 

b - 

FS– = Kx. 

ma (t) = –kx (–) – bv (t)

  dx
V

dt

 
2

2

d x
a

dt


2

2
0

md x dx
b kx

dtdt
    ......................... (i)



(i) x (+) = xme–bt/2m  cos (w’t + ) .....................(ii)

xm – w1 
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1

2

2

4

k b
w

m m
 

Cosine x (t) 

 /2bt m
e
 

` 
(1) (w) 


(2) (wd)

F (t) 
F (t) = F

O
 cos wdt

(Restoring force), (damping force) 
(driving force) 

m a (t) = – kx (t) – bv (t) + F
O
Cos wdt –––– (i)

 
2

2
cos

O

d x dx
m b kx F wd t

dtdt
   ––– (ii)

(Free oscilaltiosn) 
Wd 


x (t) = xm cos (wd t + ) 

   1/2
2 22 2

m
FO

x

m w wd wd b


  ____ (iii)

w wd - 
(ii) x (+) = A| (cos w

d
t + d) A1 wd 

W - t

 
1

2
22 2 2

1/2
2

Fo
A

m w wd wd b


   
 


1tan O

O
wd x


   
  

 

v 
(i)

 (small damping)  (wd) << 
(w)

  2 2
1

d

Fo
A

m w w




(ii)



1

d

Fo
A

w b
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1. (2014) 



1.2 Hz,  0.83S 2.5 Hz, 1.2S 2H2,  1.2S 2.5 Hz, 0.83S

 (2012) 



 

 






6


 

2

3




 4cm

16cms–2 

1s 2.572s 3.142s 6.028s

 U 

 





 



(a) 

 

 

    

 y1 = 10 (sin 2t + cos2t) y2 = 5 sin (2p + ) 



    3 : 1

 (T) 16S  

(Mean Position) 

0.2ms–1 

a) 1.44m b) 0.72m c) 2.88m d) 0.36m

 x = 5 cos (2/ + 4) 

t = 1 


2

5

m


1

3
m 

1

2
m 

1

2
m 

5

2
m

 x1 = a sint + a cost x2 - a sinwt  + 
2

a
coswt 




3

,
2 12




3
,

2 12




2
,

123




3
,

2 6
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 y = ax – bt 




bx

t
a

 


bx

t
a

 

 x x = A cos (wt + ). t = 0 

x  = 0 x (–x) 




2


  0

 y1 = 5 sin (100t) y2 = 4 cos (100t + /4), 



4




2


 

3

4




3



 0.2m 225, 
0.1m 
s s s s

 x = 5 sin (3t + 3  cos 3t) 

   
 x1 = A sin (wt + /6) ;  x2 = A cos wt 


6




3




2




2

3



 

y = sinwt - costwt      y  = sin2wt y = 5 cos (
3

4


-3wt) y = 1 + wt + w2t2

 
 

coswt + sin wt sinwt - coswt 1 - sin2wt sin wt + cos (wt + )

 x (t) = A  cos (wt + )  
   

 

 

U 



 6s 




3

2
s 

1

2
s 

3

4
s 

1

4
s

 T 




2

T


4

T


6

T


12

T
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 x = 4 [cost + sin t] 

–4 4 4 

 x x = a sin2wt 


w




3

2

w





2

w




 0.5ms–1 1.0ms–2



2 rad s–1 0.5 rad s–1 2p rads–1 0.5p rads–1

  



2



2



2

2








 s, 

0.1m/s 0.03m 

0.08m/s 0.05m/s 0.004 m/s 0.01 m/s

 x = A cos wt x – t - (w -

a t 

  

 10Kg 1000Nm–1  (K)   


200ms–2 10ms–2 0.1ms–2 100ms–2

 7mm 4.4ms–1 
 100s 0.01s 10s 0.1s

 4Kg 800Nm–1 
 4J ms–2 
   

 





 m (x x = a sinwt, 

  

 

 2  2  2 /   2 / 
 Vm 




2


 VVm 

2


Vm 

4


Vm 

2

Vm

a

T

a
To

a a

T
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  (V) 

4V2 = 25  – x2 

s 2s 4s 6s

 Ö«õ |  >M ßæöç Ä ÖBÂï º ï o [  ¼ï Vð  ¶ ] ì Øk õ ï ^  100rads–1 1000rads–1 



   

 x 



4 
2




2




2

 

0O 90O 120O 180O

 12cm / s2 



s s s s
 2 rads–1  (w) 

60mm 20mm 

118mms–1 113 mms–1 90mms–1 131 mms–1

 8s
(cm / S) 

 
2




3




4



 10Kg 600N/m 
   


 60 0.2 /X m s 60 X 0.2 m/ s  60 X 2 m/s 6 X 0.2 m / s

 220g 50cm2 

1.5Hz 25Hz 3.5Hz 4.5Hz

 



 

  




 

 5cm 


 30 cm  10 cm  20 cm  5 cm
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 · ò ^ \ V¤ o  5 X 103N–1

6.52 Nm 1250 Nm 18.75Nm 25.00Nm

 g 
  2 
 

 


1

2


1

4


1

2


3

4

 A 
(KE) (P.E) 


.

2

P E
KE   2 .KE P E KE = PE 

.

2

P E
KE 

 
ex  x3 10gx x2

 A.   



4

A


2

A


2

A


3

A

 fx 

 f 
2

f
2f 4f

 SHM V = 1.60sin
(6.28t)ms–12s 
0.778J 0.384J 0.192J 

 K
O
cos2wt. 



 / 2
O

K KO   K
O
 2K

O
K

O
 K

O
O 2K

O

 3g y = 3 sin (0.2t). 

(A/3) 1/3 

12 X 10–3J 25 X 10–3J 0.48 X 10–3J 0.24 X 10–3J

 A 

A2 A  2
1

A
1/A

 


1


  

 M  
T m 

¶ ] ï öÝ>V_  ¶ >[  ¶ ç é ¡ ï Vé D 5
4 T 

m

M



9

16


5

4


25

16


4

5
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 m1 A 
m1 m2
A1 

 1A

A
(m2 < m1)



1
2

1

1 2

m

m m

 
  



1
2

1 2

1

m m

m

 
 
 



1
2

2

1 2

m

m m

 
  



1
2

1 2

2

m m

m

 
 
 

 l m - . 

mgl (1 + cos) mgl (1 + cos2) mgl (1 - cos) mgl (1 - cos)

 M m - 

X - 



 2
( )

mg
T

X M m


 
( )

2
M m X

T
mg

 
 

2 ( )

mg
T

X M m




 
( )

2
M m

T
Mg

 


 45O 
V V + X - X 

   1
2 

2

V
 ( 2)V

 2S 



1

2
2 2 

1

2
  2

 200g 50cm2 4cm (bottle) 

1.5Hz 2.5 Hz 3.5Hz 4.5 Hz

 9.8m 
0.159s 3.14s 5.6s 6.28s

 K



2

3
K 

3

2
K 3K 6K

 

   

 

   

 

   

 1m  60   = 30O 



10ms-2 7.5ms-2 5ms-2 5 3 ms-2 2.5ms-2

 K 


2

K
K K/2 2K

182 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


 

ä‹}£l§fë‹ tiffŸ 
(1) xUf©zho¤ j©il, g£L¤ JâÍl‹ njŒ¡f, f©zho¤ j©L ne®

ä‹}£l¤ij¥ bgW»wJ.g£L¤JâmnjmsÎvÂ® ä‹}£l¤ij¥ bgW»wJ.

(2) vnghid£ j©Lx‹iwf«gëahšnjŒ¡f, vnghid£ vÂ® ä‹}£lkil»wJ.

f«gëahdJmnjmsÎ ne® ä‹}£l¤ij¥ bgW»wJ.

(3) bghJthfjFªjÏu©LbghUŸfŸnjŒ¡f¥gL« nghJxUbghUŸ ä‹}£l¤ij
(vy¡£uhid) ÏH¡»wJ, k‰bwh‹Wvy¡£uhidbgW»wJ.

(4) Ï›thWä‹nd‰w« brŒa¥g£lbghUë‹ vilÁ¿jsÎkhW»wJ.

�� = 9.1�10−31�� 

e= 1.6�10−19� 

ä‹}£l§fS¡FÏilnaahdéirfŸ 
(1) Xçd ä‹}£l§fŸx‹iwbah‹Wéu£L«.
(2) nt¿d ä‹}£l§fŸx‹iwbah‹WftU«

ä‹}£l§fë‹ Fth©lkh¡fš 
xU ä‹}£l¤Â‹ e-mo¥gilmyFv‹gJ, xUvy¡£uh‹ jh§»¢ bršY« 

ä‹}£l¤Â‹ msthF«. Ïj‹ myFCoulomb MF«. e-‹ v© kÂ¥ò= 1.6�10−19� 

vªjxUmik¥Ã‹ ä‹}£lK« , e-‹ KG v© kl§FfhfmikÍ«. 

vdnt ä‹}£l« q = ne|.ÏÂšn- v‹gJxU KG v© MF«. 

ä‹}£l§fë‹ mêé‹ik 
(1) jå¤jmik¥ò x‹¿‹ bkh¤j ä‹}£l« v¥nghJ« kh¿èahF«.
(2) mik¥Ã‹ bkh¤j ä‹}£l« v¥nghJ« khwhjtifæš, mik¥Ã‹

xUgFÂæèUªJk‰wgFÂ¡ F ä‹}£l§fŸkh‰w¥gL»‹wd.

ä‹}£l§fë‹ T£lšg©ò 
xUmik¥Ã‹ bkh¤j ä‹}£lkhdJ, mik¥ÃšcŸsmid¤J ä‹}£l§fë‹ 
F¿æaš T£L¤ bjhif¡F¢ rk«. 

TY« éÂ 

F = k
�1�2

	2

� = k

�1�2

	2




�

=
�
��

= �	  
� =


�	
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ä‹òy¢ br¿Î (E) 
�⃗ =




��
myF -Nc

-1
 

      F=�� 

 

òŸë ä‹}£l¤jhšéisÍ« ä‹òy« 
 

   =



��
 =

1

4���

�

	2
;    ���⃗ =

1

4���

�

	2
	̂ 

 

òŸë ä‹}£l¤jhšéisÍ« ä‹òy« 
�⃗ = 1

����⃗  +2
����⃗ + 3

����⃗ + . . . +�����⃗

 

 =
1

4���
 [
�1

	1
2 	1� +

�2

	2
2 	2� +

�3

	3
2 	3�+ . . . +

��
	�2

	�� ] 

 

ä‹ éir¡ nfhLfŸ 

ä‹òy¤ÂšXuyFne®ä‹}£l« x‹W, efuKa‰Á¡F«
neuhdmšyJtisthdf‰gid¥ ghijä‹éir¡nfhLvd¥gL«. 

(1) ä‹éir¡nfhL ne® ä‹}£l¤Âšbjhl§» vÂ® ä‹}£l¤ÂšKotil»wJ.

(2) x›bthUXuyFne®ä‹}£lK«, 1/εmsÎŸsä‹éir¡

nfhLfisbt‰¿l¤ÂšcUth¡F«. vdntbt‰¿l¤ÂšxUòŸë ä‹}£l« q-
éèUªJcUthF« ä‹éir¡ nfhLfë‹ v©â¡if

N=
q

εo

ä‹ ÏUKidk‰W« ÏUKid¤ ÂU¥ò¤Âw‹ 
ä‹ ÏUKidæ‹ ÂU¥ò¤ Âw‹ 

(1) P= qx2d.

(2) ÏJ xUbt¡l® msthF«.

(3) Ïj‹ Âir -qèUªJ +qneh¡» mikÍ«. Ïj‹ myFCm MF«.

(4)

Óuhdä‹òy¤Âš ä‹ ÏUKid 
ÂU¥òéiræ‹ v© kÂ¥ò, 

τ = éirfëšx‹Wx éirfS¡FÏilnaahdbr§F¤J¤bjhiyÎ 

� = 
�2� sin � 
� = ��2� sin � 
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� ä‹òy¤ÂšcŸs ä‹ ÏUKidæ‹ ä‹dG¤jM‰wš 
U = −pE cos � 

Θ = �,U = −PE 

� ä‹òy¢ br¿é‰F« ä‹dG¤j¤Â‰F« cŸsbjhl®ò. 

dV = −Edx,  � =
−��

��
Ïj‹ myFVm

-1 MF«. 
� xUòŸë ä‹}£l¤jhšxUòŸëæšV‰gL« ä‹dG¤j«. 

dV = −Edx 

   =
1

4���

�

	2
 ,     � =

1

4���

�

	
 

� ä‹ ÏUKidæ‹ m¢R¡nfh£ošcŸsxUòŸëæšä‹òy«. 

    =
1

4���

2�

	3
  ,

� ä‹ ÏUKidæ‹ eLtiu¡ nfh£ošcŸsxUòŸëæšä‹òy«. 

  =
1

4���

 

	3
   ,

� ä‹ ÏUKidahšxUòŸëæšä‹dG¤j«. 

� =
1

4���

 cos �

	2
   ,

� ä‹dG¤jM‰wš. 

 V =
1

4πεo

q

r

" = Vq2 

# =
1

4���

�1�2

	2

Ïu©L¡F« nk‰g£l ä‹}£l§fis¡

bfh©lmik¥Ã‰Fä‹dG¤jM‰wš (U)MdJ, 
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rkä‹dG¤j¥ gu¥ò 
xUgu¥ÃDilamid¤J¥ òŸëfS«,
rkä‹dG¤j¤ÂšcŸsdvåšm¥gu¥òrkä‹dG¤j¥ gu¥òvd¥gL«. 

(1) jå¤jòŸë ä‹}£l¤ij¥
bghU¤jtiuæš,mÂèUªJrkbjhiyéšcŸsmid¤J¥ òŸëfS«
rkä‹dG¤j¤Âš ÏU¡F«.Mfnt, rkä‹dG¤j¥ gu¥òfŸv‹gitòŸë
ä‹}£l¤ijikakhf¡bfh©lbjhl®¢ÁahdgšntWnfhs§fshF«  
ÏUªjnghÂY«ä‹dG¤jkhdJbt›ntWnfhs§fS¡Fbt›ntwhf ÏU¡F«. 

(2) rkä‹dG¤j¥ gu¥Ã‹ ÛJ vªj ÏU òŸëfS¡»ilnaÍ«,
xUä‹}£l¤ijv›têahfef®¤ÂdhY« brŒa¥g£lntiyRêahF«. 

(3) ä‹òy¡ nfhLfŸrkä‹dG¤j¥ gu¥ò¡F¢ br§F¤jhf ÏU¡F«.

ä‹òy¥ gha« 
ä‹òy¥ gha« v‹gJbfhL¡f¥g£lgu¥òtênabršY« ä‹éir¡ nfhLfë‹
bkh¤jv©â¡if MF« vdtiuaW¡f¥gL»wJ 

ä‹òy¥gha« xU °nfyh® msthF«. Ïj‹ myFNm
2
c
−1

fh° éÂ 
vªjbthU _oagu¥ÃšbrašgL« ä‹òy¤Â‹ bkh¤jghakÂ¥ò, m¥gu¥ÃšcŸsbkh¤j

ä‹}£l¤Â‹
1

�0
kl§F¡F¢rk«. 

gu¥Ã‹ tênabršY« ä‹òy¥ gha« ,gu¥ÃDŸcŸsbkh¤j ä‹}£l¤Â‹
kÂ¥igk£Lnkrh®ªjJ, Mdhš, m«ä‹}£l§fŸmikªJŸsÏl¤ij¢
rh®ªjjšyvdfh° éÂæèUªJ  m¿»nwh«. gu¥ò¡FbtënacŸs
ä‹}£l§fŸä‹òy¥ gha¤Â‰FfhuzkhtÂšiy. 

� neuhdKoéyhÚs« bfh©l ä‹}£l« bg‰wf«ÃædhšV‰gL« ä‹òy«

 =
$

2���	
 

� ä‹}£l« bg‰wKoéyh, rkjs¥ gu¥ÃdhšV‰gL« ä‹òy«.

 =
%

2�0

 

� ÏU Ïizahd ä‹}£l¥g£ljfLfshšV‰gL« ä‹òy«.

(1) P1v‹wòŸë ÏU jf£o‰F« eLntmikªjhš,

 =
%

�0

 

(2) btë¥òw¤njÍŸsP2v‹wòŸëæš

 = 0 
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ãiyä‹ö©lš 
xU ä‹}£l¤Â‹ bjhLjš Ï‹¿nantbwhU ä‹}£l¤ijbgwKoÍ«. Ï›tif
ä‹}£l§fŸö©l¥g£l ä‹}£l§fshF«. Ï›thWö©l¥g£l ä‹}£l§ fis¤
njh‰Wé¡F« ãfœÎãiyä‹ö©lšv‹wiH¡f¥gL»wJ. ÏJ th‹ o »uh¥
ngh‹wãiyä‹ vªÂu§fëY«, ä‹nj¡» fëY« ga‹gL»wJ. 

fl¤Âæ‹ ä‹nj¡FÂw‹ 
jå¤jfl¤Â x‹¿‰F qv‹w ä‹}£l« më¡f¥gL«nghJ, mj‹ ä‹dG¤j«
kh‰wkil»wJ. m«ä‹dG¤jkh‰w« fl¤Âæ‹ gçkhz¤ijÍ«, tot¤ijÍ«

bghU¤jik»wJ. fl¤Â¡Fmë¡f¥g£l ä‹}£l¤jhš, fl¤Âæ‹ ä‹dG¤j« V-

msÎ¡Fkh‰wkil»wJvåš, 

qαVmšyJq=CV 

mjhtJC = q /V 

Ï§F C -ahdJfl¤Âæ‹ ä‹nj¡FÂw‹ v‹wiH¡f¥gL»wJ. ä‹nj¡F¤ Âwå‹

myFghu£  MF«.1&
 = 10−6
,1 
 = 10−12
. 

Ïiz¤j£L ä‹nj¡»æ‹ ä‹nj¡F¤ Âw‹ 

C=
��  '

�
Kidt‰w _y¡TW 
ne® ä‹}£l§fë‹ (ònuh£lh‹fŸ) <®¥ò ikaK«, vÂ® ä‹}£l§fë‹
(vy¡£uh‹fŸ) <®¥ò ikaK« x‹whfbghUªÂmik»‹w _y¡TWKidt‰w

_y¡TWvd¥gL«. vL¤J¡fh£LfŸ: O2, N2, V2.Kidt‰w
_y¡TWfŸãiyahdÏUKidÂU¥ò¤Âwid¥ bg‰¿U¥gÂšiy. 

KidÎŸs _y¡TW 
ne® ä‹}£l§fë‹ <®¥ò ika«, vÂ® ä‹}£l§fë‹ <®¥ò
ika¤ÂèUªJÃç¡f¥g£LŸs _y¡TWKidÎŸs _y¡TWvd¥gL«.

vL¤J¡fh£LfŸ :N2O, H2O, HCL, NH3. Ï«_y¡TWfŸãiyahdÏUKidÂU¥ò¤
Âwidbg‰WŸsd. 

ö©l¥g£lÏUKidÂU¥ò¤Âw‹ P-æ‹ kÂ¥ghdJòwä‹òy¤Â‰F ne®¤

jféšmik»wJ. P∝) mšyJP=)EÏÂšαv‹gJé»jkh¿è MF«. ÏJ

_y¡TWfë‹Kidth¡F« Âw‹ v‹wiH¡f¥gL«. 

ä‹fh¥Ãdhšä‹nj¡F¤Âw‹ 
� =

��'

�
          (Clf« fh‰W)  

*′ =
���	'

�
(Clf« ä‹fh¥ò¥ bghUŸ) 
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1. xUbghUS¡FnjŒ¥gj‹ _y« ä‹}£l« më¡f¥gL»wJvåšmj‹ vil

m) Á¿jsÎmÂfç¡F«              M) Á¿jsÎFiwÍ«

Ï) khwhJ<) Á¿jsÎmÂfç¡F« mšyJÁ¿jsÎFiwÍ«

2. <®¥Ãašéir, ãiyä‹åašéirk‰W« mQ¡fUéirM»aÏt‰¿š vit

Ïu©Lãô£uh‹fS¡FÏilnaft®¢Á éircUth¡F«?

m) <®¥Ãašk‰W«  ãiyä‹åašéir

M) ãiyä‹åašk‰W« mQ¡fUéir

Ï) mQ¡fUéirk‰W«<®¥Ãašéir

<) nk‰f©lvJÎ« Ïšiy 

3. xUfl¤Â14.4 × 10−19� msÎ ne®ä‹}£l« bfh©LŸsJ våš mªj fl¤Âæš

( vy¡£uhå‹ ä‹}£l kÂ¥ò1.6 × 10−19�)

m) 9 vy¡£uh‹fŸmÂfkhfcŸsJ

M) 27 vy¡£uh‹fŸFiwthfcŸsJ

Ï) 27 vy¡£uh‹fŸmÂfkhfcŸsJ

<) 9 vy¡£uh‹fŸFiwthfcŸsJ 

4. ÑnHfh£l¥g£LŸsgl« xUä‹òy¤Â‹ Áy ä‹ éir¡ nfhLfis¡ F¿¡»‹wJ.

gl¤ÂèUªJ eh« m¿tJ

m) ' > , > �     M) ' = , = �       Ï) ' = , > �      <) ' = , < �

5. fh‰wšit¡f¥£LŸsXuyFne®ä‹}£l« cUth¡F« ä‹òy« gha«

m) �0
−1   M) 

1

�0
  Ï) 4� �0      <)  (m) k‰W« (M) 

6. rkmsÎMuK« rkmsÎ ä‹}£l§fS« bg‰WŸsA k‰W« B v‹wnfhstot¡

fl¤ÂfS¡FÏil¥g£léy¡FéirF, cnyhf§fS¡FÏil¥g£l¤ bjhiyÎ d

v‹f. Ïil¤bjhiyitkh‰whkšB v‹wcnyhf¡ nfhs¤ijx¤jk‰W« mnj

msÎ Mu« bfh©l ä‹}£lk‰wk‰bwhUcnyhf¡ nfhs« A –Íl‹ bjhLkhW

brŒa¥gL»wJ. ÃwFB nfhs¤ijbjhLkhWbrŒa¥gL»wJ.filÁahfA k‰W«B

nfhs§fë‹W« _dwhtJcnyhf¡ nfhs« jåik¥gL¤j¥gL»wJ. Ï¥nghJA

k‰W«C cnyhf¡ nfhs§fS¡FÏilnaahdéy¡FéirahJ?

m) 



4
                           M) 

3


4
Ï) 


  

8
<) 

3


8
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7. ÑnHbfhL¡f¥g£LŸsgl« ä‹}£l« gutiy¡ fh£L»wJ. Ïªj
ä‹}£l§fëdhš S gu¥Ã‹ tênabršY« ä‹òy« gha«

 m) 
3�

�0
  M) 

2�

�0
Ï) 

q

ε0
      <) Rê 

8. xU ä‹ eLãiycnyhf¤ jf£oèUªJ1019  vy¡£uh‹fŸ btëna‰w¥gL»wJ.
Ï¥nghGJcnyhf¤ jf£o‹ ä‹}£l«

m) +1.6 � M) −1.6 �Ï) 1019�<) 1�−19�

9. ä‹òy¤Âš2&�ä‹}£l¤ij <¿yh¤ bjhiyéèUªJ 104�  ä‹dG¤j« bfh©l
òŸë¡Fef®¤Jtj‰wFbtë¥òwéiriabrŒa¥glnt©oantiyfŸmsÎ
m) 2 × 104- M) 104-   Ï) 2 × 10−2-<) 2 × 102- 

10. 1.4 m  g¡f msÎbfh©lxUrJu¤Â‹ eh‹FiyfëšKiwna+18��,−24 ��,

+35��  k‰W« +16nC  ä‹D£l§fŸ it¡f¥g£LŸsJ. rJu¤Â‹ ika¥òŸë P æš
ä‹dG¤j« ahJ?(<¿yh¤ bjhiyéšä‹dG¤jkÂ¥ò<¿è vd¡ bfhŸf)
m) 93 V M) 2VÏ) 95 V  <) 405 V 

11. (+2�), (−�) k‰W« (−�) M»a _‹W ä‹}£l§fŸ xU rkg¡f K¡nfhz¤‹
_‹W KidfëšÏU¥gjhf¡ bfh©lhšm«K¡nfhz¤Â‹ ika¤Âš

m) ä‹òy« RêMdhšä‹dG¤j« Rêašy
M) ä‹òy« RêašyMdhšä‹dG¤j« Rê
Ï) ä‹òyK« ä‹dG¤jK« RêahF«

<) ä‹òyK« ä‹dG¤jK« RêahF« 

12. khwhä¡fH¤jgFÂæš
m) ä¡òy« ÓuhfÏU¡F« 

M) ä‹òy« rêahfÏU¡F«
Ï) m¥gFÂæšvªj ä‹}£lK« ÏU¡fhJ

<) nk‰f©lvJÎäšiy 

13. 2 brÛbjhiyéšÃç¤Jit¡f¥£LŸsÏu©Lx¤jcnyhf¤ j£LfS¡F10V

ä‹DG¤jntWghLãWt¥gL»wJvåšj£LfS¡FÏil¥g£lgFÂæšä‹òy«
m) 20 .�−1 M) 500NC−1  Ï) 5 .�−1<) 250 NC−1 

14. bt›ntW Mu« bfh©lÏu©Lcnyhf¡ nfhs§fS¡FrkmsÎ ä‹}£l«
më¡f¥L»wJvåšä‹dG¤j«
m) Á¿anfhs¤Â‹ ÛJmÂfkhfÏU¡F«
M) bgçanfhs¤Â‹ ÛJmÂfkhfÏU¡F«
Ï) Ïu©Lnfhz§fë‹ ÛJ« rkkhfÏU¡F« 
<) nfhscUth¡f¥g£lcnyhf¤ij¢ rh®ªjJ
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15. Óuhd ä‹}£l« bg‰w a k‰W« b v‹wbt›ntW Mu« bfh©lÏu©lcŸÇl‰w
xUika¡ nfhs§fis¡ fUJnth«.  a<b v‹f. Á¿anfhs¤Â‹ Ûjhd ä‹}£l«

�1,  bgça nfhs¤Â‹ Ûjhd ä‹}£l« �2 , nfhs§fS¡F btëna  
ika¤ÂèUªJr bjhiyéšcŸsòŸëæšä‹dG¤j« ………. 

m) �� =
�1+�2

4��0	
M) �� =

�1

4��0/
+

�1

4��00

 Ï) �� =
�1

4��0	
+

�1

4��0	
<) �� =

�1

4��00
−

�1

4��0/

16. ÑnHgl¤Âšfh£l¥g£LŸsmik¥Ã‹ ä‹dG¤jM‰wiy¡ fz¡»Lf

m) 
1

4��0

15�2

�
M) 

1

4��0

45�2

�
Ï) 

1

4��0

31�2

�
<) 0 

17. 2 × 10−6�ä‹}£lK«  0.01 m ÚsK« bfh©lxU ä‹ ÏUKid
 = 5 × 105.�−1v‹w Óuhd ä‹òy¤Âš cŸsJ. ä‹ ÏUKidæ‹ bgUk ÂU¥ò

éiria¡ fz¡»Lf. 
m) 1 × 10−3./� M) 10 × 10−3./�         Ï) 1 × 10−3.�<) 1 × 102./� 

18. xUÏiz¤j£L ä‹nj¡»æ‹ j£LfS¡FÏil¥g£lgFÂKGtJ« xUfl¤Â¥
bghUshšãu¥g¥g£lhš, ä‹nj¡»æ‹ ä‹nj¡FÂw‹

    m) 
ε0'

�
M) Rê Ï)  

ε0'

�1
<) <¿è 
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19. x›bth‹W« A gu¥òbfh©lÏu©LÏiz ä‹nj¡»æ‹ j£LfS¡FÏil¥g£l
gFÂæšgl¤Âšfh£oathWÏUntWä‹fh¥ò¥ bghUshšãu¥g¥gL»wJvåš
mªjmik¥Ã‹ ãfuä‹nj¡FÂw‹ ahJ?

m)  
2ε0'

�
 M)  

ε0'

�
  Ï)  

4ε0'

3�
<)  

3ε0'

�

20. xUne®ä‹}£l« �  ä‹òy¤Âš Fiwªj ä‹dG¤j¥ òŸëæèUªJ mÂf
ä‹dG¤j¥ òŸë¡Fef®¤Âdhšmj‹ ä‹dG¤jM‰wš
m) FiwÍ«    M) mÂfç¡F«     Ï) khwhJ<) RêahF«

21. ÑnHgl¤Âšfh£oathW ä‹nj¡»fŸÏiz¡f¥gL»‹wd.

�1ä‹nj¡»æš nrä¤J it¡f¥g£LŸs M‰wiy¡ fz¡»Lf. 

 m) 1.44 × 10−2- M) 1.6 × 10−6-           Ï) 5.76 × 10−2-<) 3.2 × 10−2- 

22. ÑnHbfhL¡f¥g£LŸsgl¤ÂšA k‰W« B òŸëfS¡FÏilnaahdbjhFga‹
ä‹nj¡F¤Âwid¡ fh©f.

m) 2C M) 
�

5
  Ï) 5C  <) 

�

2
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23. cŸÇl‰w ä‹}£l« bg‰wcnyhf¡ nfhs¤Â‹ Ûjhdãiyä‹åaš
ä‹dG¤j« 100� . Ïij¥ bghU¤jtiuæš Ïu©L tifahd T‰WfŸ
fUj¥gL»wJ.
i) nfhs¤ÂDŸvªjxUòŸëæY« ä‹òytèikRêahF« ( 21)

ii) nfhs¤ÂDŸvªjxUòŸëæY« ãiyä‹åašä‹dG¤j« 100V ( 21)

Ã‹tUtdt‰WŸrçahdT‰WvJ?

m) 21rç Mdhš 22 jtW
M) 21k‰W« 22 Ïu©L« jtW
Ï) 21rç ,22–Î« rçnkY« 21 ¡F fhuzkhf ÏU¥gJ 22

<) 21rç ,22–Î« rçMdhšÏitÏu©L« x‹iwbah‹Wrh®ªjjšy

24. Ïu©L ä‹}£l§fŸd bjhiyéšÃç¤Jit¡f¥g£LŸsJ. 
�

2
 jok‹ bfh©l 

xUjhäuj£LÏu©L ä‹}£l§fS¡FÏilæšòF¤j¥gL»wJvåš 
ä‹}£l§fS¡FÏilnaahdéir 

m) 



2
        M) Rê                 Ï) 2
                 <) √2
 

25. xU Ïiz¤j£L ä‹nj¡»æ‹ j£LfS¡F Ïil¥g£l¤ bjhiyÎ d , j£LfS¡F
Ïil¥g£l ä‹dG¤j ntWghLV , ä‹nj¡»æš nrä¤J it¡f¥¥£LssM‰wš
(' = 1�2)

m)  
42

2�2       M) 
1

2
�0

�2

�2 Ï)  
1

2

�2

50�2 <) 
1

2

�0�
2

�

26. ÑnH bfhL¡f¥g£LŸs ä‹nj¡» mik¥Ãš   k‰W«   òŸëfS¡F Ïilnaahd

bjhFga‹ ä‹nj¡F¤Âw‹ kÂ¥ò   ( x›bthU j£o‹ gu¥ò   k‰W« j£LfS¡F

Ïil¥g£l bjhiyÎ )

m) 6A εo /d  M) 4A εo /d Ï) 2A εo /d <) 13A εo /d  

27. Ïu©L ä‹}£l« bg‰w fl¤Âfis Ïiz¤J« mitfS¡F Ïilna ä‹ndh£l«

ãfHéšiy våš

m) Ïu©o‹ ÛJŸs ä‹}£l§fŸ rk« M) Ïu©o‹ ä‹nj¡F¤Âw‹fŸ rk«

Ï) Ïu©o‹ Ûjhd ä‹dG¤j§fŸ rk« <) Ïu©o‹ ä‹jilfŸ rk«
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28. xU Ïiz¤j£L ä‹nj¡»æ‹ j£LfS¡F Ïilæš ä‹fh¥ò khwè 2 bfh©l xU

Âut« ãu¥g¥g£l ÃwF mj‹ ä‹nj¡F¤Âw‹C  . Âut« mjå‹W« Ú¡f¥gL»wJ

våš Ï¥bghGJmj‹  ä‹nj¡F¤Âw‹ kÂ¥ò

m) √2 C M) 2 C Ï) C / √2 <) C /2 

29. xU ä‹nj¡»ahdJ xU ä‹fy¤njhL Ïiz¡f¥gL« bghGJ   U   v‹w M‰wiy

nrä¡»wJ. ä‹fy¤Â‹ Ïiz¥ò J©o¡f¥g£L ä‹nj¡» jåik¥gL¤j¥gL»wJ.

ä‹nd‰w« brŒa¥glhj Ïnj ngh‹W x¤j ä‹nj¡»ahdJ Kjš ä‹nj¡»nahL g¡f

Ïiz¥Ãš Ïiz¡f¥gL»wJ våš x›bthU ä‹nj¡»æY« cŸs M‰wš

m) 3 U / 2 M) U Ï)  U / 4 <)  U / 2 

30. 1 Û Mu« bfh©l xU nfhstot¡ fl¤Âæ‹ ä‹nj¡F¤Âw‹

m) 1.1  x  10-10 F M) 10-6 F Ï) 9  x  10-9 F  <)  10-3 F 

31. xU bkšèa òw¡fâ¡f¤j¡f jok‹ bfh©l <a¤jhyhd jfL xU Ïiz¤j£L

ä‹nj¡»æ‹ j£LfS¡F Ïilæš òF¤j¥gL»wJ våš ä‹nj¡F¤Âw‹ kÂ¥ò

m) mÂfç¡F« M) khwhkš ÏU¡F«      Ï) <¿yh kÂ¥ig¥ bgW«    <) FiwÍ«

32. xU Ïiz¤j£L ä‹nj¡»æ‹ xU j£L Âut¤ÂDŸ _œ» ÏU¡FkhW« k‰bwhU

j£L Âutk£l¤Â‰F nkny ÏU¡FkhW«, Âutk£l¤Â‰F ÏizahfÎ«

it¡f¥gL»wJ. Ï¥bghGJ ä‹nj¡» ä‹nd‰w« brŒa¥g£lhš Âut¤Â‹ k£l«

m) Ñêw§F«  M) caU«  Ï) khwhJ 

<) caU« mšyJ Ïw§F« ä‹}£l msit¥ bghU¤J 

33. xU ä‹}£l¤ÂèUªJ r  bjhiyéš cŸs xU òŸëæš ä‹òy kÂ¥ò E  våš

ä‹}£l¤ÂèUªJ  2r  bjhiyéš cŸs xU òŸëæš ä‹òy¤Â‹ kÂ¥ò

m) E / 2 M) E / 4 Ï) E / 6  <)  2 E 

34. E v‹w Óuhd ä‹òy¤Âš R Mu« bfh©l miu¡nfhs¡ »©z« it¡f¥gL»wJ.

»©z¤Â‹ tênaahd ä‹òy¥gha«

m) 2πRE M) 4πR2E Ï) 2πR2E <) E / πR2

35. ÑnH bfhL¡f¥g£litfëš jtwhd T‰iw nj®ªnjL. Tÿ« éÂ ÏitfS¡F

Ïilnaahd ä‹éiria rçahf és¡F»wJ.

m) mQéYŸs vy¡£uhD¡F« mjDila mQfUé‰F«

M) mQfUéš cŸs ònuh£lh‹f¡S¡F« ãÍ£uh‹fS¡F«

Ï) _y¡TWfis cUth¡F« mQ¡fS¡F 

<) Âl¥bghUis cUth¡F« mQ¡fS¡F« _y¡TWfS¡F« 
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36.  ne® ä‹}£l« bg‰w fl¤Â¡F mU»š xU ä‹}£lk‰w cUis tot fl¤ÂahdJ 

it¡f¥gL»wJ. cUis tot fl¤Â bg‰w ãfu ä‹}£l« 

m) ne® F¿ cilaJ  M) vÂ® F¿ cilaJ  

Ï) Rê   <) ne® F¿ mšyJ vÂ® F¿ cilaJ 

37.   Ïu©L bkšèa Ïiz¤j£LfŸ Ûjhd Óuhd ä‹}£l gu¥gl®¤Â Kiwna σ1   k‰W«  

σ 2  j£LfS¡F Ïilna cŸs xU òŸëæš ä‹òy¤Â‰F«, j£LfS¡F btëna 

cŸs xU òŸëæš ä‹òy¤Â‰F« Ïilna cŸs jfÎ 

m)   
σ

ε0
   M)  

σ

2ε0
    Ï) Rê   <) <¿è 

38.   xU òŸë ä‹}£l«  q   k‰bwhU òŸë ä‹}£l« Q ä‹òy¤Âš t£l¥ghijæš R‰¿ 

tU»wJ. Ïa§F« ä‹}£l¤Â‹ ÛJ xU KG R‰W¡F ä‹gy¤jhš brŒa¥g£l ntiy 

m) ne® F¿ cilaJ  M) vÂ® F¿ cilaJ Ï) Rê  <) <¿è 

39.   10-7 »» ãiwÍ« 1.6 x 10-19 C  ä‹}£lK« bfh©l Ú®¤Jë ÏU Ïizahd cnyhf¤ 

j£LfS¡F Ïilæš rk ãiyæš ãiy ãW¤Jtj‰F¤ njitahd ä‹òy tèik¡ 

fz¡»Lf 

m) 1.6 x 1012 NC
-1

  M) 3.062 x 1012 NC
-1  Ï) 6.125 x 1012 NC

-1 <) 9.186 x  1012 NC
-1 

40.   9 x 10-15 Û Mu« bfh©l xU mQ¡fUé‹ gu¥Ãš ä‹dG¤j« ( Z = 50) 

m) 80 V  M) 9 V  Ï) 9 x 105
 V  <) 8 x 106 V 

194 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


I = dq/dt

 A (or) C/s.

C = 1.6 X 10-19C

x 

ms-1

J

J = I/A, SI Am -2

J =  E = E/P

P 

M0 L-2 T0 A

Microscopic

Microscopic
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vd)

t

Vd  =  - eE

    M

e -

m -

 -

E -

E)

l V

I

I = neAVd

n 

e 

Vd

J = I/A  = -ne Vd

=  Vd  m2 V-1 s-1

E
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10-4 m/s 

105 m/s 

Vd  - J/ne

J - I/A

e - 1.6 X 10-19 C

n - 

h

M/N
o
 d

h =  N
o
 d  X x N

o

M d

M

x -

J = I/A, E= 1/ A, Vd = 1/ne V
d

J  1/A,   E  1/A,    VdVd 1/A

Vd = E/ne = 1/ne  v/l , Vd E
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i = 14t + 2t2 t - 55  t = 105 

i = dq/dt  -  dq = idt = (4+ 2 t2) + dt

dq = 
5  

(14+2t2) dt

q  = [14t + 2t3/3]10

5  
10 = 603.33 C

q = 603.33C

J = 2x104Am-2

(i) S = (2 cm2) j (ii) S = (4 cm2) j (iii) S=(2j +3j)cm2

i = j ds

 j = 2 x 104 j  2 x 104 j = 4A ( j - j=1)

  j = 2 x 104 j  4 x 10-4 j =0   ( j - j=0)

j = 2 x 104 j  (2j x 3j) 10-4   =  6A ( j - j=1)

a b c

d

Vd Vt

a Vd = Vt b Vd > Vt c Vd < Vt d Vd = Vt =0

10
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a 3 X 104 M/s b 3 X 105 M/s c 4 X 106 M/s  d 3 X 108 M/s

a b c t

d t2

5) t V

a V  b V c T  d  T

e r v

a ev/ 2 r b 2ev/ r c   ev/ 4 r d

E J K 

a E=J/K b E=JK c E=K/J d K=JE

a 1022 b 1024 c 1026 d 1028

N, e, L, M, A l R

a ml/Ne2A b 2m A/Ne2l c Ne2 A/2ml d Ne2A/2m e

I

S

a IS b I/S c I/S d I/S2

E Vd

a Vd  E2 b Vd = E1/2 c Vd = d Vd = E
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E

A B

a A

    B

b

c A

B

d A

B

a

b

c

d

 K
1

K
2

a K
1

< K
2

b K
1

=  K
2     

c K
1

>  K
2  

d

 I

I  V, (or) I = KV

K - 

K = 1/R,   V=IR

A            B
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R - Ohm, (or) 

V -I  - 

tan  = V/I

SI

  R  l/A (or)  R =  l/A (or)  = RA/l

 - 

 = m/ne2

Ohm - m , (or) --- m

=1/

V

u
I

u
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Ohm-1 m-1 (or) mho m-1

J =  E

J  

E

ne2 /m

n

m

 R = l/A             R l

i.e.

or) Ai li  = A
f 
l
f 
 --- (1)

Ai , li 

A
f 

, l
f 

Ri

R
b

Ri      P li li    Af

=     Ai =        X ---- (2)

Rf      P lf lf    Ai

                  Af

From Equ  (1) & (2)    Ri  = li   R  l2

Rf l
f

2
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From Equ  (1) & (2)    Ri  = Af   R     1

Rf Ai           A2

A=  r2

R    1/r4

    r - 

Rt = R0 (1+ t)

 t

t
1

t
2

1 2

2
= 

1 
 (1+ T)

T  =   t
2  

- t
1

2
> 

1

1/273 K-1

0.00001/C

2
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R

Hg

K Pb K

R

V

I

(R equ)s  = R
1
 +R

2
 + ......... +Rn

V1 =    V R
1

   , V2  =  VR
2

R
1
+R

2
R

1
+R

2
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1   =       1 +  1   + ......   +    1

RP       R
1

   R
2

          R
n

I
1
  = I R

2 ,
I

2
  =      I R

1

 R
1 
+R

2
R

1 
+R

1
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H  t

BBROY  of Great Britain has a very good wife

V-I

10K
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i.e.   H i2 (R, t 

i.e.   H  R  (t

H  t ( i, R

H  = i2 Rt      i
2 Rt  

         4.2

(P) = VI = I2 R = V2/R  watt (or) Joule/Second

 = VIT = Pt = I2RT  = V2T/R  Joule

 Joule

1 =  1   X 1  = 1   X 1  X 1 

1Kwh  = 1000 wh  = 3.6 X 106J

P  R V  R

P
1
, P

2
, P

3
 ....

1    =  1     +   1   +     ........... 1

P          P
1
        P

2      
 P

n
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R n

V 

Ps  =  V2 ---- (1)

nR

i.e. 

P  1/R and  I   1/R

P =   P
1  

+  P
2   

+  ...........  P
n

R 

P
P

= nV2

R ------- (2)

From (1) and (2) = P
P

=  nV2    X nR =      n2

P
s

      R V2

 n2
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V

R  R/n 

P=nP

I r3/2

t
1
, t

2

t =  t
1  

+ t
2

t =   t
1  

  t
2

 t
1  

+ 2
1

300 K

P  = i2 R

 P  = V2 / R
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* I

I = q/t   A, (or) CS-1

* i = dq/dt

*

* 

* E- F= eE

* Vd = eE/m ms-1

* m = e  /m , m2 VV-1 s-1

*

*  I = nAe Vd

 Vd = eE/m  

I = nAe2E /m

* I/A = neVd

J= neVd

*   J= q/t  = I/A

   A

*   A m-2, J -  

* l R n

- (R1)  R1 = n2R

* R

* * 

*

* t0 C R
t
= R

0  
1+ t

*

  =  R
t
- R

0
,  (or)   = R

2
  - R

1

R
0
t  R

1
 t

2
R

2
 t

1

 / C
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*

r = (E-V/V) R

* P/Q = R/S

*  P= l
1
/l

2

* E
1
 / E

2    
=  l

1
 / l

2

* R n

R
P

R/n

* I  V, (or) V = IR

I- V- R-

* R = ml / nAe2
,  Ohm (or) R = V/I

* Ohm , r-1

* E = V/L

*  = RA/l   m-1

*  = 1/ mho m-1

* rm

*  m

* m

* k

* BCS 

* l R n

R1 R1 = n2 R

* R
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l r R.

(a) R/4 (b) R/2 (c) R (d) 2R

R l n

(a) n2R (b)  2nR (c) R/n (d) R/nl

(a) (b)   ( c )

(d)  

m A

(a) 2ms (b)  2x10-2ms  (c)   2x10-3ms (d)  0.2 ms

mA

s

(a) 1.0 X 1019 (b)  2.0 X 1019    (c)   3.0 X 1019 (d)  4.0 X 1019

m 

m 

(a) 1 (b) 4 (c) 9 . (d)  16

2V

(a) (b) A

(c)

a (b) (c) 

b (C) (A) 

a (b) (c) 

b (a) (c) 
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(a) 1: 9. (b) 3: 1.    (c)  1: 3. (d) 9: 1.

V 2 X

A X

(a) 0.5 (b)  1.0 (c) 1.5 (d) 2.

(a) 0.1 . (b)  42 

(c) 0.1 (d)   4.2 

(a) 1A (b) 2A (c) .5 A (d) 2.5A

10-6 m2

0.5ms-1 1025 m-3

2 

(a) 16V (b) 1.6V (c) 0.16V (d) 16 mV

(a) 1.5 A PQRS (b) 1.0 A  SRQP 

(c) 1.0 A PQRS (d)  1.5 A SRQP 
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mm

(a) 0.785 X 10-5  m (b) 1.785 X 10-5  cm

(c) 7.85 X 10-5  cm (d)  7.85 X 10-5  m

A B

(a) 22 (b) 2

(c) 9 (d) 8

(a) 3

(b) 2

(c) 4

(d) 4.5

2 X 10-6  m2    A 
 8.4 X 1025  m-3  

(a) 1/8.4  ms-1 (b)  8.4  ms-1      (c) 4.2   mJ1    (d)  1/4.2   ms-1

A, B 

(a) 2     (b) 3   (c) 5 (d) 6

 R A,B

(a) 7R/4    (b) 5R/4  (c) 9R/4    (d)  11R/4

(a)     (b) (c)    (d)  

e
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6 vV, 0.5 2

(a) 3A   (b) 12A  (c) 2.4A (d)  6A

AB

(a) 6.6    (b)  3.33  (c) 9     (d)  18.

8

(a) 2     (b)  4 (c) 16 (d) 8

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

(a) 0.455 A

(b) 4.5 A

(c) 0.889 A

(d) 2.25 A
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1 1mA

(a) 5.65 X 1012 (b) 6.25 X 108      (c) 6.25 X 1015    (d) 5.65 X 1018

2V 

(a) 2.66V (b) 3.5V    (c) 1.5V    (d) 0.5V

6A

(a) (b) 

(c)     (d) 

200C 800C

00C

(a) 3.0 (b) 2.33  (c) 2.0 (d) 3.33

(a)

(b)

(c)

(d) (a)  (b)

(a) (b) 

(c)     (d) 

800C R.

 = 0.0320C

(a) 320C   (b) 230C  (c) 160C     (d)  120C

R 

R

((a) 25 (b) 100

(c) 150 (d) 75
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600C 10 1200C

15 

(a) 0.0167/ 0C   (b) 0.00617/ 0C (c) 0.00716/ 0C   (d)  0.0671/ 0C

(a) (a) (b) (b) (a) (b)

(c) (a) (b)     (d) (a) (b)

3 6

(a) 0.8A, 1.2A

(b) 1.44A, 0.6A

(c) 1.3A, 0.7A

(d) 0.4A, 1.6A

1 70

(a) 3.96 X 10 -7  m (b) 1.98 X 10 -5  m

(c) 0.99 X 10 -7  m (d) 12.48 X 10-5 .m

(a) (b)

(c)

(d)

12 V
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B



      

      



   





         







SI   T  CGS 

Gauss

T

i
i

SS

N N
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 q  I dl 



  

  

 

 

 

  

  

 





  

  

 

  

 

  

 

 





dl    

dB
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dB =


I(dlxr) (or) (dB)  = 


Idl  Sin 

4  r3 4  r2

v 

dB =


q (vxr)

4   r3


=  4 X 10-7 T m A-1

dB - 

dl r 

dl, rdB

      



 

 





B = 

I    (Sin 

1 
+ Sin

2
) (-K)

(P-)    2 a

B = 

2I    (Sin 

1
+ Sin

2
)

 4 a
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B = 

I   Sin 

(P-)    4 a



B = 

I    

 
 (-K)

(P-)    2 a

B = 

2I

 4 a



B = 

I

(P-)    4 a



i x



B = 

NIa2

 2(a2+x2 ) 3/2

(or) B = 


 2  NI a2

 4    (a2+x2 ) 3/2

N = 

a = 

B - 
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ii

B = 

NI =


 2  NI

 2 a 2        a

iii

B
 (P-) 

 =

I  (-K)

 2a   360

B = 


 I 

 4  a

 

B



i 

B
 (P-) 

=        

nI   (Cos 

1
- Cos

2
)

2

ii 

B
     

=        

nI  Cos  ( 

1
 =  &  

2 
=  /2)

       2

iii 

B
     

=        

nI
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iv 

B
     

=        

nI

     2

v 


nI

v 





   




 B dl = 

I

I 

i)        

   



ii)      B



r


B = 
r
 B



iii)        

K-  K-



iv)        

 



v)         

R
1
 R

2


B
1
   = R 

1
B

1 
 B

2 
 

B
2

R
2
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vi)         







      



   Idl) P,Q R  



 x

B  

2Ix x < R  

4 R2

B  

2I x = R  

4 R

 

2I x > R  

4 x

 Bx

    



PR Q

Idl
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   B = 0  

 P 
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 2I   1 +  1

x 4  x   r+x
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0
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x  4 r-x1  x1 
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0  

 I  
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1
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2
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  2 I  n

1  
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2
 

 4  a  b 

 

   B = 0

    B = 
0  

I 
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   4  a   b 
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I   + 
0 
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  4  r      4 
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B 





I = BINA

  N - 

A - I

  

 = BINA  Cos 



‘q’   B V 



F = q (V+B)

F = qvB Sin   VB

i)

 = o0   F = 0  F=0





ii)

= 90   F = qVB





F = qVB = mv2

r

r = mv

 Bq r - 
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iii)

 =    





(a)   V Cos  :    









(b)   V Sin  :    

q (VSin ) B Sin 900   =  qVB  Sin   









 R = mvsin 

 qB

 w  = 2   = qB

       T         m

 = VCos T  = 2  mv Cos 

qB
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F

V B

‘q’

‘q’



















‘d’



F = 
0

 2I
1 

I
2

l
  
 4      d

l

 





EBq



F = q [E+ (VxB)]

B

 = (M x B) M

M = NIArn  n
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niAB - C

  i
s
 =  =   nAB

 i        C

SI A-1A-1







Vs = 

 V

Ri

V = iR

Vs  =      =  nAB

 iR    CR







 =  nAB i

 C

i

in- iiA-

iiiB- ivC-
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-24 -24 -24 -24

F V   

F V   

F V   
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2
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2
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-11 -11 -11 -9 
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7 -1 -1 

5 5 5 5 

31 19 6

5 5 5 5
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17. 'R' MuKila A v‹w xU t£l¢ RUë‹ têna 'I' ä‹ndh£lK«, '2R'

MuKila B v‹w k‰bwhU t£l¢RUë‹ têa '2I' ä‹ndh£lK« ghŒ»wJ våš

Ï›éU RUŸfëdhš V‰gL¤j¥gL« fhªj¥òy§fS¡F (BA k‰W« BB) Ïilnaahd

é»j«. 

m) 1  M) 2   Ï)  ½   <) 4 

18. Óuhd ä‹ndh£l« bg‰w xU Ú©l, neuhd fl¤ÂæèUªJ 'r' bjhiyéš

cŸs fhªj¥gha ml®¤ÂahdJ 'r' -I rh®ªJ Ñœf©lthW khWgL»wJ. 

m)    M)   Ï)  <) 

19. xnu ä‹}£l« bg‰w, xnu ä‹dG¤j ntWghL më¡f¥g£L

KL¡»él¥g£l ÏU JfŸfŸ x k‰W« y Óuhd fhªj¥òy¤Âš EiHªJ R1 k‰W« R2

Mu§fŸ bfh©l t£l¥ghijfis nk‰bfhŸ»wJ. x k‰W« y JfŸfë‹

Ïilnaahd é»j«.

m)√ 1/ 2   M)  ( 21)2        Ï)  
12 2  <) )√ 2/ 1

20. 100ev  M‰wYl‹ xU vy¡£uh‹ 1x10
-4 btg® /Û2 òé¡ fhªj¥òy¤Âš mj‹

Âirntf« fhªj¥ òy¤Â‰F br§F¤jhf ÏU¡FkhW Ïa§F« nghJ vy¡£uhå‹

ir¡nfhs£uh‹ mÂ®bt©. 

 m) 0.7 MHz  M) 2.8 MHz   Ï)  1.4 MHz  <) 2.1 MHz 

21. 5om Mu« bfh©l t£l¥ghijæš mD¡fUit¢ R‰W tU« vy¡£uhå‹

ntf« 2.2x106 ms-1 våš vy¡£uhå‹ fhªj ÏUKid ÂU¥ò¤Âw‹ 

m) 1.6x10-19 Am2 M) 5.3x10-21 Am2   Ï)  8.8x10-24 Am2  <) 8.8x10-26 Am2 

r

B B B

r
r

B

r

236 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


22. xU Ïa§F RUŸ fhštdhÛ£lç‹ ä‹jil 900 bkh¤j ä‹ndh£l¤Âš 10.1

ä‹ndh£l« k£L« fhštdhÛ£l® têna bršy nt©L« våš njitahd

Ïiz¤jl¤Â‹ ä‹ jil  

m) 0.9   M) 100    Ï)  405   <) 90

23. xU f«Ã¢ RUë‹ têna ä‹ndh£l« brY¤j¥g£lhš m¢RUŸ  

 m) éçtilÍ« M) RU§F«Ï) khwhJ  <) nk‰f©l vJÎäšiy.  

24. 'r' MuK« 'i' ä‹ndh£lK« bg‰w xU t£ltot fl¤J bghUshyhd tisa«,

Óuhd fhªj¥òy« 'B°' -š mj‹ js« fhªjòy¤Â‰F br§F¤jhf it¡f¥gL»wJ.

tisa¤Â‹ ÛJ brašgL« fhªjéir. 

m) ir  B° M) 2 B°  Ï)  Rê  <)  'B°  

25. ABCDEF v‹»w f«ÃahdJ gl¤Âš fh£oÍŸsthW tis¡f¥g£LŸsJ. I

ä‹ndh£l« bg‰w Ï¡f«ÃahdJ B fhªj¤ ö©lš cila Óuhd fhªj¥òy¤Âš

ne®¤Âir Y-m¢R¡F Ïizahf it¡f¥g£LŸsJ. f«Ãæ‹ x›bthU g¡f¤Â‹

ÚsK« L våš f«Ãæš czu¥gL« éir 

       m) IBL ne®¤Âir Z- m¢R têna

       M) IBL vÂ®¤Âir Z- m¢R têna

       Ï) 2IBLne®¤Âir Z- m¢R têna

       <) 2IBL vÂ®¤ÂirZ-m¢R têna

F

z

x

y

AB

C

D

E

L

L

L

y

237 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


kpd; fhe;jj; J}z;ly;

/ghuNl kw;Wk; n`d;wp Ma;T: 

/ghuNl kw;Wk; n`d;wp MfpNahupd; njhlu; epfo;T Ma;Tfspd; %ykhf 
kpd;fhe;jj; J}z;ly; gw;wpa fUj;jpid KOikahf mwpa KbfpwJ. kpd;fhe;jj; 
J}z;ly; Ma;Tfis gpd;tUk; glq;fspd; %yk; mwpayhk;.

glk; -1 –y; tl;ltisar; RUspdpy; rl;l fhe;jj;jpid ,aq;fr; 
nra;tjdhy;  fhy;tdhkPllu; G tpyfy; milfpwJ.  

glk; -2 ; kpd;Ndhl;lk; nry;Yk; tisak; C2 ,af;fk; miltjhy; tisak; 
C-1 y; kpd;Ndhl;lk; cUthfpwJ.

t. vz; Ma;T mwpjy; 

1. fhy;tdhkPl;lUld; $ba 
fk;gpr;RUs; mUfpy; 
fhe;jj;jpid itg;gjhy; 

fhy;tdhkPl;lupy; vt;tpj 
kp;d;Ndhl;lKk; gjpthftpy;iy. 

2. tl;ltisaj;ij Nehf;fp 
fhe;jj;ij efu;j;Jk; nghOJ 

fhy;tdhkPl;lupy; kp;d;Ndhl;lk; 
gjpthfpwJ.. 

3. tl;ltisaj;jpy; ,Ue;J 
fhe;jj;ij gpd;Ndhf;fp efu;j;Jk; 
nghOJ  

fhy;tdhkPl;lupy; tpyfy; vjpu; 
jpirapy; cUthfpwJ. 

4. fhe;jj;jpd; Kidfis khw;wp 
tl;l tisar; RUspdpy; 
efu;j;Jk; nghOJ 

fhy;tdhkPl;lupy; kpd;Ndhl;lk; 
gjpthfpwJ. 

5 fhe;jj;ij epiyahff; nfhz;L 
tl;l tisak; RUis 
efu;j;Jtjhy; 

fhy;tdhkPl;lupy; kpd;Ndhl;lk; 
gjpthfpwJ. 

6. fhe;jj;ij Ntfkhf efu;j;jpdhy; fhy;tdhkPl;lupy; tpyfy; 
mjpfkhf gjpthfpwJ. 

7 fhe;jj;jpd; typikia 
mjpfupj;jhy; 

fhy;tdhkPl;lupy; tpyfy; 
mjpfkhf gjpthfpwJ. 

8. tl;ltisar;RUspd; tpl;lj;ij 
mjpfupj;jhy; 

fhy;tdhkPl;lupy; tpyfy; 
mjpfkhf gjpthfpwJ. 
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9. fhe;jj;jpd; Ntfj;ij 
epiyepWj;jpf; nfhz;L 
RUspd;kpf mUfhikapy; 
efu;j;Jtjhy; 

fhy;tdhkPl;lupy; tpyfy; 
mjpfkhf gjpthfpwJ. 

10 RUSf;Fk; fhe;jj;jpw;Fk; 
,ilNaahd Nfhzj;ij 
nghUj;J efu;j;Jtjd; %yk; 

1. fhe;jKk;> tl;l tisar;
RUspd; jsk; nrq;Fj;jhf
cs;sNghJ ngUkkhfTk;>

2. fhe;jKk;> tl;l 
tisr;RUspd; jsk; 
,izahf cs;s NghJ 
RopahfTk;.  

11 tl;l tisar;RUspd; 
Rw;Wf;fspd; vz;zpf;if 
mjpfupg;gjhy; 

kpd;Ndhl;lj;jpd; vz; kjpg;Gk; 
mjpfupf;fpwJ. 

fhe;jg;ghak; : 

fhe;jg;Gyj;jpy; itf;fg;gl;l gug;gpy; fle;J nry;Yk; fhe;j tpirf; 

NfhLfspd; vz;zpf;if fhe;jg;ghak; vd tiuaWf;fg;gLfpwJ. 

,jid  Ø vd;w Kiwapy; Fwpf;fyhk;. 

 n    glk; -3 

fhe;jghak; Ø =  B .  A = BA COSϴ 

B fhe;jg;Gyk; 

A gug;G  ϴ gug;G ntf;lUf;Fk;> fhe;jGyj;jpw;Fk; ,ilNaahd Nfhzk; 

fhe;jg;ghaj;jpd; S .I myF : ntgu; 

1 nl];yh fhe;jg;Gyj;jpDs; xuyF gug;gpw;F Neu;f;Fj;jhf nry;Yk; nkhj;j 

fhe;j tpirf; NfhLfspd; vz;zp;f;ifNa 1 ntgu; vd mstplg;gLfpwJ.  

C.g.s Kiwapy; myF khf;];nty;

1 ntgu;  = 108 khf;];nty; 
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kpd;fhe;jj; J}z;ly; gw;wpa /ghuNl tpjpfs;: 

1. xU %lg;gl;l Rw;NwhL njhlu;G nfhz;l fhe;jg;ghak; khWk; nghOJ me;j
Rw;wpy; kpd;dpaf;F tpir  J}z;lg;gLfpwJ. fhe;jg;ghaj;jpy; khw;wk; epfo;e;J
nfhz;bUf;Fk; tiuapy;  kl;LNk J}z;lg;gl;l kpd;dpaf;F tpir ePbf;Fk;.

2. %lg;gl;l Rw;wpy; J}z;lg;gl;l kpd;dpaf;F tpirapd; vz; kjpg;G> Rw;Wld;
njhlu;G nfhz;l fhe;jghak; khWk; tPjj;jpw;F Neu;jftpy; ,Uf;Fk;.

nyd;]; tpjp: 

u\;a mwptpay; Nkij nyd;]; xU Rw;wpy; ghAk; J}z;lg;gl;l 
kpd;Ndhl;lj;jpd; jpiria Fwpg;gLk; vspa tpjpiaf; fz;Lgpbj;jhu;. 

xU Rw;wpy; J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpir vg;NghJk; mij 
cUthf;ff; fhuzkhf ,Ue;j fhe;jg; gha khw;wj;ij vjpu;f;Fk; tifapy; 
mikAk;. 

e  =    -   d Ø   

     dt 

nyd;]; tpjp Mw;wy; moptpd;ik tpjpapd; mbg;gilapy; tpsf;fg;gLfpwJ. 
mjhtJ fhe;jj;ij RUspd; jsj;ij nghUj;J efu;j;j nra;ag;gLk; ve;jpu Mw;wy; 
kpd;dhw;wyhf khw;wg;gl;L J}z;L kpd;Ndhl;lj;ij cUthf;FfpwJ.  

J}z;L kpd;Ndhl;lj;jpd; jpirapid /gpsk;gpq; tyJ if tpjp %ykhfTk;
mwpayhk;. 

tyJ ifapd; Ms;fhl;b tpuy;> eLtpuy; kw;Wk; ngUtpuy; Mfpa %d;iwAk;  
xd;Wf;nfhd;W  nrq;Fj;jhf itj;Jf;nfhz;L> Ms;fhl;b tpuy; fhe;jGyj;jpd; 
jpiriaAk; ngUtpuy; flj;jp ,aq;Fk; jpiriaAk; Fwpg;gjhff; nfhz;lhy; 
eLtpuy; J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpiriaf; Fwpf;Fk;.  

fhe;j gha khw;wj;jpdhy; cUthFk; kpd;D}l;lj;jpd; msT 

Q = Nxd Ø   =  Rw;Wf;fs; vz;zpf;if X  fhe;jgha khw;wk; 

 R       kpd;jil 

J}z;L kpd;dpaf;F tpir Njhw;Wtpf;Fk; topKiwfs; :

J}z;lg;gl; kpd;dpaf;F tpirf;fhd rkd;ghL

e = -d Ø   =  - d (NBA Cosϴ) vd;gJ njupe;jNj.  

         dt  dt 

vdNt 

1. fhe;jj;J}z;ly; (B) khw;Wtjd; %yk;

2. RUs; cs;slf;fpa gug;gpid (A) khw;Wtjd; %yk;

3. fhe;jg;Gyj;ijg; nghUj;J RUspd;  jpir mikg;ig (ϴ) khw;Wtjd; %yk;.
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J}z;L kpd;dpaf;F tpirAk; mjd; jpirAk;>

tif (1) flj;Jk; jz;L

flj;Jk; jz;L xd;W fhe;jg;Gyj;jpw;F nrq;Fj;jhf Roy;tjhy; kpd;dpaf;F 
tpiria ngwyhk;. 

e = - Bl 2w   NkYk;> e = - BAf 

 2 

,q;F f – mjpu;ntz; A = πr2  ,q;F r vd;gJ flj;Jk; jz;L RoYk; 

tl;lg;ghijapd; Muk; NkYk; r = ℓ.w w – Nfhzj;jpir Ntfk; ℓ : flj;Jk; jz;bd; ePsk; . 

tif :2  tl;l tbt jl;L 

khwhj jpir Ntfj;jpy; tl;lj; jl;L fhe;jg; Gyj;jpy; nrq;Fj;jhf 
,aq;Ftjhy; 

e = - BAf = - Bπr2 f  =  Br2w 

      2 

,jpy; A :   tl;l tbt jl;bd; gug;G = πr2, , r  - tl;lj;jl;bd; Muk; 

w : Nfhzj;jpirNtfk;. 

tif :3  ,U tl;l tisar; RUs;fs;: 

,U tl;l tisaq;fs; gpd;tUk; glj;jpy; cs;sthW mikf;fg;gl;lhy;> 

a) rhtp K. %baTld; P. tisaj;jpy; kpd;Ndhl;lk;

fbfhur; Rw;W jpirapYk; mNjNghy;

Q-y; J}z;L kpd;Ndhl;lk; vjpu; fbfhur;

Rw;W jpirapYk; nry;Yk; 

( glk; a ) 

b) rhtp K. jpwe;jTld;  P. tisaj;jpy; kpd;Ndhl;lk;

ngUkj;jpy; ,Ue;J Ropahf FiwAk; mNjNghy;  Q- y;

J}z;L kpd;Ndhl;lk; fbfhur; Rw;W jpirapYk; nry;Yk;.

(glk; b) 
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tif (4) xNu mr;irg;nghUj;J %d;W tl;l tisaq;fs;:  glj;jpy; 
fhl;bathW %d;W tl;l tisaq;fs; xNu mr;irg; nghUj;J mike;Js;sJ. P. 
kw;Wk; R tl;l tisaj;jpy; rk mstpyhd kpd;Ndhl;lk; nry;fpwJ. 

tisaq;fs; Q kw;Wk; R mikjp epiyapYk; tisak; P. MdJ Q it 
Nehf;fp ,aq;Ftjhff; nfhs;Nthk;. ,g;nghOJ Q tpy; J}z;L kpd;Ndhl;lk; vjpu; 
fbfhur;Rw;W jpirapy; cUthf;fg;gl;L, nyd;R tpjpapd;gb P. tisaj;jpd; 
,af;fj;ij vjpu;f;fpwJ. tisak; Q it Nehf;fp ,aq;Fk; tisaj;jpd; P. gf;fk; 
njd; Kidahf ,Ue;jhy;, P. tisaj;ij Nehf;fpa Q tisaj;jpd; gFjpAk; 
njd; Kidahf mikAk;. 

Ma;thsu; 

tisaq;fs; glk; : 6 

tisaq;fs; Q kw;Wk; R ,ilNa xg;Gik rhu;G ,af;fk; ,y;iy vdpy;> R 
tisaj;jpdhy; Q tpy; ve;jtpj J}z;L kpd;Ndhl;lKk; epfohJ. 

tif:  5    Neuhd flj;jpapy; kpd;Ndhl;lj;ij mjpfupj;jhy; : 

glj;jpy; fhl;bagb Neuhd flj;jpay; kpd;Ndhl;lj;ij mjpfupg;gjhy; 

a) tl;l tisaj;jpy; J}z;L kpd;Ndhl;lk; fbfhur;Rw;W jpirapy; ,Ue;jhy;>
fPo;Nehf;fpa gFjpapy; mjpfupf;Fk; fhe;jg;ghaj;ij vjpu;f;Fk; tifapy;
mikAk;.

b) tl;l tisaj;jpy; J}z;L kpd;Ndhl;lk; vjpu;fbfhur;Rw;W jpirapy;
,Ue;jhy; Nky;Nehf;fp gFjpapy; mjpfupf;Fk; fhe;jg; ghaj;ij mjpfupf;f
vjpu;f;Fk; tifapy; mikAk;.

tif : 6 ePz;l nrq;Fj;jhd jhkpu cUis flj;jpapDs; jq;F jilapd;wp rl;l 
fhe;jk; ,aq;fpdhy; 

jhkpu cUis flj;jpapd; kpd;jil Gwf;fzpf;fj;jf;f mstpy; ,Ug;gjhy;> 
ngUk; mstpy; J}z;L kpd;Ndhl;lkhdJ fhe;jj;jpd; ,af;fpj;jpdhy; 
Njhw;Wtpf;fg;gLk;  ,e;j J}z;L kpd;Ndhl;lj;jpdhy; fhe;jk; mjpf msT vjpu;g;G 
tpiria czUk; ,jdhy; fhe;jj;jpy; KLf;fj;jpd; kjpg;G RopahFk; (a=g-g=0) 

tif :7 tl;l tisa jhkpu tupr;RUspDs; jq;F jilapd;wp rl;l fhe;jk; 
,aq;fpdhy; 

jhkpu tl;l tisa cUisapd; kpd;jilia tpl 

jhkpu tupr;RUspDs; kpd;jil mjpfkhf ,Uf;Fk;.   

Mifahy; Fiwe;j msNT Jz;L kpd;Ndhl;lk;  

cUthtjhy; kpff;Fiwe;j msNT vjpu;g;G tpiria  

czUk; Mifahy; fhe;jj;jpd; ,af;fj;jpdhy; cz;lhFk; 
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KLf;fk; <u;g;gpd; KLf;fj;ij tpl FiwthfNt ,Uf;Fk;. 

tif :8 ,af;fj;jpdhy; J}z;L kpd;dpaf;F tpir: 

flj;Jk; jz;L xd;W fhe;jg;Gyj;jpDs; glj;jpy; fhl;bathW 

nrq;Fj;jhf ,af;fpdhy;> flj;jpaDs; cz;lhFk;   ℓ 
J}z;L kpd;dpaf;F tpir   B 

 ℓ   →   → 
 e = Bℓ𝒗 =∫( 𝒗 x B) .dℓ 

      o 
,af;fjpdhy; Njhw;Wtpf;fg;gLk; J}z;L kpd;dpaf;F tpir fhe;j tpiriaf; 

NfhLfis ntl;Lk; tifapy; mikAk;  

rpwg;G tif : flj;Jk; jz;L fhe;jg;Gyj;jpDs; ϴ Nfhz epiyapy; ,aq;fpdhy;> 

   e=B𝒗l sinϴ 

Fwpg;G 

flj;Jk; jzbDs; fhe;jg;gha khw;wk; ,y;yhj epiyaYk; J}z;L 
kpd;dpaf;F tpir cUthFk;. 

tif :9 

,af;Fk; flj;jp 𝒗 jpirNtfj;jpy; fhe;jGyj;jpy; cs;s U tbtf; 
fk;gpapDs; ,aq;fpdhy; 

J}z;L kpd;Ndhl;lk; I = Bℓ𝒗
R 

tif :10 

nrt;tf tisak; fhe;jg;Gyj;jpDs; nrq;Fj;jhf js;sg;gl;lhy; 

F2 = BIℓ =    B   Bℓ𝒗      ℓ    B 

    R 𝒗 

= B2ℓ2𝒗 F2 

tisaj;jpd; NkYk; fPOkhf nray;gLk; tpirfs; F1 kw;Wk; F3 rkk;> 
vjpu;jpirapy; ,Ug;gjhy;> ,iy xd;iwnahd;W rkd; nra;J nfhs;Sk;  

P =   F2 x𝒗 

 =   B2ℓ2𝒗2      

 R 
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tif :11 tl;l tisar; RUspid epiyahd fhe;jj;ij 

  Nehf;fpathW ,af;fpdhy; 

nyd;R tpjpg;gb J}z;L kpd;Ndhl;l jpir glj;jpy; fhl;bathW mikAk; 

fhe;jGyj;jpDs; ,aq;Fk; kpd;D}l;lk; ngw;w Jfs; fhe;j tpiria czUk; 

vd;gJ ehk; mwpe;jNj. ,t;thW kpd;D}l;l Jfspd; ,af;fjhy; cUthFk; 

fhe;jGyk;> fhe;jj;jpd; fhe;jGyj;jpDs; FWf;fPL milAk;. 

tif :12 epiyahd tl;l tisar; RUis Nehf;fp rl;l  fhe;jj;ij ,af;fpdhy; 

,aq;Fk; rl;l fhe;jj;jpdhy; tl;l tisaj;jpy; fhe;jg;Gyk; khw;wk; Vw;gl;L> 

tisaj;jpDs; kpd;Gyj;ij Njhw;Wtpf;Fk; 

v.fh:1 ℓ ePsk; nfhz;l jhkpu jfL rPuhd  fhe;jg;Gyk; B-y; khwhj Nfhzj; 

jpirNtfk; w –y; ,aq;fpdhy;> ,UKidfSf;F ,ilapy; cUthFk; J}z;L 

kpd;dpaf;F tpirapd; kjpg;G fhz;f? 

jPu;T : 

ikak; 0-tpy; ,Ue;J x njhiytpy; cs;s dx vd;w rpW gFjpiaf; fUJNthk;. 

/de = B𝒗 dx 

  𝒗 = wx 

/de = B(wx)dx 

Mifahy; nkhj;j ePsj;jpy; cUthFk; fhe;jg;Gyk; 

        ℓ              ℓ 
 e = ∫Bwx . dx = Bw   x2      = 1   Bw ℓ 2 

  o    2    o      2 

v.fh:2

xNu fk;gpahyhd ABCD vd;w nrt;tf tbt fk;gpapy;> E kw;Wk; F 
Kidfis ,izf;FkhW mNj nghUshy; Md kw;WnkhU fk;gp 
,izf;fg;gLfpwJ. glj;jpy; cs;sthW AEFD rJuj;jpd; gf;fk; 1kP kw;Wk; 
EB = FC = 0.5 kP. ,e;j nkhj;j mikg;G rPuhf khWk; fhe;jg;Gyj;jpy; nrq;Fj;jhf 
itf;fg;gl;Ls;sJ. fhe;jg;Gyj;jpd; khw;wk; 1 T/S xuyF ePsj;jpd; kpd;jil 
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1 Ω / m vdpy; Ae, be kw;Wk; ef gFjpfs; kpd;Ndhl;lj;jpd; kjpg;G kw;Wk; jpiriaf; 
fhz;f. 

jPu;T : 

e =d Ø   =     d  (BA)         A      E       B 

   dt             dt 

= A   dB    (Vnddpy; gug;gpy; khw;wk; ,y;iy)           

          dt 

      D  F      C 

AEFD gFjpapy; J}z;L kd;dpaf;F tpir  = 1x1x1 =1v   

EBCF gFjpapy; J}z;L kd;dpaf;F tpir  = 0.5 x1x1 =0.5v 

/nkhj;j kpd;dpaf;F tpir  = 1.0+0.5 = 1.5V  

,e;j mikg;ig gpd;tUk; Rw;wpd; %yk; khw;W mikf;fyhk; 

          1  =   1   +     1        5  

          Rp      3            2       6 

/ Rp =   6    0hm 

  5 

 / EF gFjpapy; kpd;Ndhl;lk; = i= 1.5  = 1.25A 

  6/5 

,e;j nkj;j kpd;Ndhl;lKk; kpd;jil vjpu;j;jfTgb ,U gFjpfspy; gpupAk;. 

AD (or) AE gFjpapy; kdNdhl;lk;  = 1.25x2  =0.5A   

3+2 

BE (or) BC  gFjpapy; kdNdhl;lk;  = 1.25x3  =0.75A  

3+2 

v.fh : 3

tl;l tbtf; flj;jk; jl;L xd;wpd; mr;R B’ vd;w fhe;jg;Gyj;jpy; nrq;Fj;jhf 
itf;fg;gl;L mjd; ika mr;irg;nghUj;J R vd;w kpd;jil ,izf;fg;gl;Ls;sJ. 
vdpy; kpd;jilapy; nry;Yk; kpd;Ndhl;lj;ijAk; mjd; jpiriaAk; fhz;f   

(tl;l jl;bd; Muk; =5.0 cm Nfhzj; jpirNtfk; 

W = 10 Nubad; /tp B=0.40 T kw;Wk; kpd;jil R=10Xk;) 

kpd;dpaf;F tpir  e = 1 Bwa2 

         2 

 i =  e   = 1      Bwa2 

   R      2          R 

/i =  1    x    0.4x10x(0.05)2 

 2                     10 

= 0.5 x10-3  = 0.5mA 
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nyd;R tpjpg;gb  kpd;Ndhl;lk; ika mr;ir tpl;L ntspNa nry;Yk; 

v.fh : 4

1 kP ePsk; cila flj;Jk; jz;L xd;W xU Kidiag; nghUj;J 2.5x10-3 

nl];yh fhe;jg;Gyj;jpw;F nrq;Fj;jhf 1800 Row;rpfs; / epkplk; vd Roy;tjhff; 

nfhz;lhy;> ,U KidfSf;F ,ilNaahd J}z;L kpd;dpaf;F tpir fhz;f. ℓ = 1kP      B= 5X10-3 T 

f = 1800   = 30 Row;rpfs;/tp 

  60 

xU Row;rpapy; flj;Jk; jz;L RoYk; tl;lj;jpd; Muk; r=ℓ 
/ xU Row;rpapy; cz;lhFk; gug;G = π r2 

e =d Ø   =     d  (BA)   = B x d A   =     B π r2 

   dt   dt                       dt          T 

= B. f π r2 

= (5x10-3) 3.14 x 30 x 1 

= 0.471   V       

v.fh : 5

100 Rw;Wf;fSk; 0.001 kP2 gug;Gk; cila tl;l RUs; mjd; mr;irg;gw;wp 
1.0 ntgu; /kP 2 fhe;jg;Gyj;jpDs; nrq;Fj;jhf Roy;fpwJ. NkYk; RUs; 1800 
Nfhz epiyapy; Roy;tjhy;> RUspy; nry;Yk; nkhj;j kpd;D}l;lj;jpd; kjpg;G 
fhz;f. RUspd; kpd;jil =10Xk;  

RUspy; cUthFk; fhe;jg;ghak;    Ø =  nBA Cos ϴ 

     = nBA 

1800 Nfhz Row;rpapy; cUthFk; fhe;jg;ghak; khw;wk; 

dØ =  nAB –(-nAB) = 2nAB  

J}d;L kpd;D}l;lk;  =  dØ

          R 

246 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


= 2nAB = 2 x 100 x 0.001 x 1 

      dt     10 

= 0.01 $Yk; 

Roy; kpd;Ndhl;lk;: 

cNyhf fl;b xd;W fhe;jg;Gyj;jpy; ,aq;Fk; nghOJ fhe;jg; ghaj;jpy; 
khw;wk; Vw;gl;L tl;l tbtpyhd J}z;L kpd;Ndhl;lk; cUthfpwJ.. ,t;tif 
kpd;Ndhl;lk; Roy; kpd;Ndhl;lk; vd;W miof;fg;gLfpwJ. Roy; kpd;Ndhl;lj;ijf; 
fz;lwpe;jtu; Nghfhy;l; Mifahy; ,jid /Nghfhy;l; kpd;Ndhl;lk; vd;Wk; 
miof;fyhk;. Roy; kpd;Ndhl;lj;pd; jpiria nyd;R tpjp %yk; mwpayhk;. 

Roy; kpd;Ndhl;lj;jpd; gad;ghLfs;: 

1. miytpyh fhy;tdhkPl;lu;
2. Mw;wy; msit fUTp
3. Ntfk; fhl;Lk; fUtp
4. kpd;fhe;jj; jilfs;
5. xU fl;l khWjpir Nkhl;lhu;
6. J}z;ly; ciy
7. ntg;g rpfpr;ir fUtp

jd; kpd; J}z;ly;:

xU fk;gpr;RUspy; ghAk; kpd;Ndhl;lj;jpy; khw;wk; Vw;gLk; nghOJ mf;fk;gpr; 
RUspy; xU vjpu; kpd;dpaf;F tpir J}z;lg;gLk; epfo;T jd; kpd; J}z;ly; 
vdg;gLk;. 

J}z;L kpd;dpaf;F tpir e = - L dI

 dt 

jd;kpd; J}z;ly; vz;   L =   - µ0N2A 

 ℓ 

jd;kpd; J}z;ly; vz;zpd;    S.I  myF n`d;wp

epidtpy; nfhs;s Ntz;ba Fwpg;Gfs; 

1. kpd;J}z;bapy; Nrkpf;fg;gLk; Mw;wy;  = 1   L ℓ2

      2 

  R RUspy; fhe;jg;Gyj;jpdhy; Mw;wy; =   1 (µ0n2A ℓ)     B 2 

       2   µ0n 

=   B2    x    Aℓ =    B2    x gUkd; 

  2µ0            2µ0 

2. RUspd; jd;kpd; J}z;ly; vz; vd;gJ mr;RUspd; kpd;Ndhl;lj;ij

vjpu;f;Fk; msit fhl;LfpwJ. Mifahy; RUspd; jd;kpd J}z;ly; vz;
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vdg;gLtJ ve;jputpay; epiykj;ijf; Fwpf;Fk;. Mifahy; RUspd; 

jd;kpd; J}z;ly; vz; vdg;gLtJ kpd;dpay; epiykk; vd 

miof;fg;gLfpwJ.  

3. RUspd; fhe;j Mw;wy; mlu;j;jp (XuyF gUkdpy; cs;s Mw;wy;)

=  B2        

     2µ0 

gupkhw;Wkpd; J}z;ly; : 

xU RUspy; ghAk; kpd;Ndhl;lj;jpy; khw;wk; Vw;gLk; nghOJ kw;nwhU 
RUspy; kpd;dpaf;F tpir  J}z;lg;gLk; epfo;T gupkhw;W kpd;J}z;ly; vdg;gLk;. 

,U fk;gpr; RUs;fSf;fpilNa cs;s gupkhw;W kpd; J}z;ly; vz; rhu;e;jit. 

1. RUspd; gupkhzk;> tbtk;> Rw;Wfspd; vz;zpf;if kw;Wk; 
cs;sfkhfg; gad;gLk; nghUspd; fhe;j cl;GFjpwd; Mfpatw;iwr; 
rhu;e;jJ. 

2. fk;gpr;RUs;fs; xd;Wf;nfhd;W vt;tsT mUfpy; cs;sd vd;gjidr;
rhu;e;jJ.
,U ePz;l tupr;RUs;fSf;fpilNaahd gupkhw;W
kpd;J}z;ly; vz;    M  =  µ0N1N2A

        ℓ 
epidtpy; nfhs;s Ntz;ba Fwpg;Gfs;: 

1. njhlu; ,izg;gpy; cs;s ,U RUs;fs;

njhFgad; jd;kpd; J}z;ly; vz;  Ls = L1+L2 

,U RUs;fSf;fpilNaahd gupkhw;W kpd;J}z;ly; vz; M vdpy;> 

,URUspd; ghaq;fSk; xNu jpirapy; ,Ue;jhy;  

L = L1+L2+2M 

,U RUs;fspd; ghaq;fSk; vjpnujpu; jpirapy; ,Ue;jhy; 

L = L1+L2  - 2M 

2. gf;f ,izg;gpy; cs;s ,U RUs;fs;

1 = 1 + 1

Lp  L1 L2 

a) ,U RUs;fspd; gupkhw;W kpd;J}z;ly; M vdf;nfhz;lhy;>

K =       +    M

   L1L2 

b) nghJthf K kjpg;G xd;iw tplf; FiwT
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c) K= 1 vdpy; ,U RUs;fSk; ,Wf;fkhf cs;sJ.

d) K<1 vdpy; ,U RUs;fSk; jsu;thf cs;sJ.

khWjpir kp;d;dpaw;wp (ildNkh) 

ve;jpu Mw;wiy kpd; Mw;wyhf khw;w cjTk; fUtp khWjpir 

kpd;dpaw;wp MFk;. 

jj;Jtk; : 

fk;gpr;RUs; xd;W rPuhd fhe;jg;Gyj;jpy; Row;wg;gLk; NghJ mjpy; 

kpd;dpaf;F tpir J}z;lg;gLk; vd;w kpd;fhe;jj; J}z;ly; jj;Jtj;jpd; 

mbg;gilapy; nray;gLfpwJ. 

J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpiria gpsk;gpq; tyJif tpjpapypUe;J

mwpayhk;. 

e= E0 Sinwt 

E0 = NBAw 

I = e = E0    sinwt  = I0 Sinwt 

      R  R 

Neu;j;jpir Nkhl;lhu; 

kpd;fy mLf;fpy; ngwg;gLk; Neu;j;jpir kpd; Mw;wiy Roy; ve;jpu Mw;wyhf 

khw;Wk; rhjdk; Neu;j;jpir Nkhl;lhu; vdg;gLk;  

jj;Jtk; : 

fhe;jg;Gyj;jpy; kpd;Ndhl;lk; ghAk; RUs; xd;iw itf;Fk; NghJ mjpy; 
jpUg;G tpir nraw;gl;L RUspDs; Row;W tpisit  Vw;gLj;Jk;.  

Neu;j;jpir Nkhl;lhupd; gaDW jpwd;   

cs;sPl;L kpd;jpwd; = VI 

[Py; tpjpg;gb  

ntg;gj;jpdhy; cz;lhFk; jpwd; ,og;G – I2R 

NtW tpjj;jpy; jpwd; ,og;G ,y;iy vdf; fUjpdhy;> 

ntspaPl;L ve;jpj;jpwd; = VI  - I2R  

= (V- IR )I = EI 

/ gaDW jpwd;    = ntspaPl;L ve;jpu jpwd; 

  cs;sPl;L kpd;jpwd; 
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 = E I = E =       ,Wjp kpd;dpaf;F tpir 

        VI V      nrYj;jg;gl;lkpd;dpaf;F tpir 

gad;fs; : 

1. Neu;j;jpir kpd;tprpwpfspy; gad;gLfpwJ.
2. ,uapy; tz;bfs; kw;Wk; l;uhk; fhu;fis ,af;f gad;gLfpwJ.
3. ePu; ,iwg;gjw;F gad;gLfpwJ.

V.fhl;L :6

,Uk;Gj; jz;bd; kPJ ,U RUs;fs; Rw;wp itf;fg;gl;Ls;sJ. Kjy; RUs; 100 
tisaq;fisAk;> ,uz;lhk; RUs; 200 tisaq;fisAk; nfhz;lJ. Kjy; 
RUspy; 2A kpd;Ndhl;lk; nry;tjhy; cUthFk; fhe;jg;ghak; 25x10-4 ntgu; vdpy; 
gupkhw;W kpd;J}z;ly; vz; kjpg;G fhz;f. 

es    =  NsdØs   es = M. dℓp  

           dt               dt       

Ns     dØs     = M. dℓp  

     dt   dt 

        M= Ns     dØs     

          dℓp 

= 200 (2.5 x 10-4 -0) 

    (2-0) 

      = 2.5 x 2x10-2  

    2 

M = 2.5 x10-2H 

      =   25 mH 

v.fhl;L :7

jd;kpd; J}z;ly; vz; ‘L’ kjpg;Gil ,U J}a kpd; J}z;bfs; ed;F 

gpupf;fg;gl;l gf;f ,izg;gpy; cs;sNghJ mjd; nkhj;j jd;kpd; J}z;ly; vz; 

fhz;f  

,URUspy; kpd;Ndhl;lq;fs; ℓ1 kw;Wk; ℓ2 vdnfhs;Nthk; ℓ = ℓ1 +ℓ2  (or) dℓ     =  dℓ1     + dℓ2      --------(1) 

 dt   dt     dt 
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,U RUspypYk; kpd;dpaf;F tpir rkk;

e  =- L1     dℓ1    e = L2  dℓ2   

        dt   dt 

dℓ1    = e   kw;Wk;    dℓ2     = e      --------(2) 

  dt      L1                dt            L2    

L vd;gJ njhFg;gad; kpd;J}z;ly; vdpy; 

e =  - L  dℓ   (or)    dℓ    =    - e      --------(3) 

      dt     dt   L   

rkd; (1)> (2) kw;Wk; (3) xg;gpl;lhy;> 

- e     = -   e - e

  L      L1  L2   

  1  = 1 + 1

  L      L1  L2   

 L  =  L1L2          

     L1+L2   

,q;F L1 = L2= L 

/ L = Lx L   =      L2 

 L+L            2L 

L  =    L 

 2 
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khWjpir kpd;Ndhl;lk; 

khWjpir kpd;Ndhl;lk; vd;gJ fhyj;ijg; nghUj;J vz; kjpg;gpYk;> 

jpirapYk; njhlu;r;rpahf khwpf;nfhz;Nl ,Uf;Fk. ,J Rop kjpg;gpypUe;J 

Neu;jpir ngUk kjpg;gpw;F mjpfupj;J kPz;Lk; Rop kjpg;ig mile;J> 

vjpu;jpirapy; ngUk kjpg;G tiu mjpfupj;J kPz;Lk; Ropkjpg;ig milAk;. 

ildNkh kw;Wk; vyf;l;uhdpay; miyapaw;wpfs; khWjpir kpd;dpaf;F tpirapd; 

%yq;fs; MFk;. 

Neu;jpir kpd;Ndhl;lk; 

Neu;jpir kpd;Ndhl;lj;jpy; vz; kjpg;gpy; khw;wj;JlNdh my;yJ khw;wk; 

,y;yhkYk; Mdhy; jpirapy; ve;jtpj khw;wKk; ,y;yhky; ,Uf;Fk;. 

Neu;jpir kpd;Ndhl;lj;ij tpl khWjpir kpd;Ndhl;lj;jpd; Kf;fpaj;Jtk; 

1) Neu;jpir kpd;Ndhl;lj;ij tpl khWjpir kpd;Ndhl;lj;ij Njhw;Wtpg;gJ

tpiy kypT.

2) khWjpir kpd;dOj;jj;ij trjpf;F Vw;g Fiwe;j kpd;dOj;jkhfNTh

my;yJ mjpf kpd;dOj;jkhfNth khw;wpf;f;nfhs;s ,aYk;.

3) jpUj;jpfisf;nfhz;L khWjpir kpd;Ndhl;lj;ij Neu;jpir kpd;Ndhl;lkhf

khw;wKbAk;.

4) mjpf njhiyTfSf;F khWjpir kpd;Ndhl;lj;ij kpff; Fiwe;j jpwd;

,og;Gf;fSld; mDg;gKbAk;.

khWjpir kpd;Ndhl;lj;ij mstpLjy; 

khWjpir kpd;Ndhl;lj;jpd; xU KO Row;rpf;fhd rhurup kjpg;G RopahFk.; 

Vnddpy; ,it Neu; kw;Wk; vjpu; Row;rpfspy; rk kjpg;ig ngw;Ws;sJ. khWjpir 

kpd;Ndhl;lj;jpd; miu Row;rpapy; ruhrup kjpg;G 2I0/π ,jpy; I0 vd;gJ ngUk 

kpd;Ndhl;lj;ijf; Fwpf;Fk;. 

khWjpir kpd;Ndhl;lj;jpd; Rms kjpg;G: 

khWjpir kpd;Ndhl;lkhdJ xU kpd;jilahf;fp xd;wpd; topahf Fwpg;gpl;l 

Neuk; ghAk; nghOJ cUthf;Fk; ntg;g Mw;wiy> mN;j Neuj;jpy; mNj 

kpd;jilapy; cUthf;Fk; khwhj Neu;kpd;Ndhl;lj;jpd; kjpg;G> khWjpir 

kpd;Ndhl;lj;jpd; Rms kjpg;G vdg;gLfpwJ. Mifahy; ,e;j kjpg;gpid gaDW 

kjpg;G vdg;gLfpwJ. Mifahy; ,e;j kjpg;gpid gaDW kjpg;G my;yJ kha 

kjpg;G vdTk; mstplyhk;. 

Irms   =     I0        ,JNghyNt  Erms  =   E0 

√2 √ 2
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khWjpir kpd;Ndhl;lj;jpy; kpd;jilia Vw;gLj;Jk; fUtpfs;: 

khWjpir kpd;Ndhl;lj;jpy; kpd;Ndhl;lj;ij kpd;J}z;b kpd;Njf;fp kw;Wk; 

kpd;jil Mfpatw;iw nfhz;L fl;Lg;gLj;jyhk; Mdhy; Neu;jpir kpd;Ndhl;lj;jpy; 

kpd;jil nfhz;L kl;LNk kpd;Ndhl;lj;ij fl;Lg;gLj;j KbAk;. 

kpd; vjpu;g;G : (Z) 

khWjpir kpd;Ndhl;lr; Rw;wpy; nrYj;jg;gl;l kpd;dpaf;F tpirf;Fk;> 

Njhw;Wtpf;fg;gl;l kpd;Ndhl;lj;jpw;Fk; ,ilNaahd jfT kpd; vjpu;g;G vd 

miof;fg;gLfpwJ. 

 Z    =      E  =   E0   =     Erms 

 I         I0           Irms 

nghJthf kpd;vjpu;g;G vd;gJ khWjpir kpd;Ndhl;lr; Rw;wpy; kpd;jilNahL 

Nru;e;j kpd;Njf;fp my;yJ kpd;J}z;b my;yJ ,uz;Lk; Nru;j;J juf;$a kpdjil 

MFk; mjd; myF Xk;. 

kpd;kWg;G :  (X) 

khWjpir kpd;Ndhl;lr;Rw;wpy; kpd;J}z;bNah my;yJ kpd;Njf;fpNah my;yJ 

,uz;Lk; Nru;e;J juf;$ba kpd;jilNA kpd;kWg;G vd;W miof;fg;gLfpwJ. 

Mifahy; kpd;jil ,y;yhj khWjpir kpd;Rw;wpy; kpd;kWg;gpd; kjpg;Ng kpd; 

vjpu;g;G vd vLj;Jf; nfhs;sg;gLfpwJ. kpd;J}z;bapdhy; Njhw;Wtpf;fg;gLk; 

kpd;kWg;G kpd;J}z;bapapd; kpd;kWg;G (XL) vdTk;> kpd;Njf;fpapdhy; 

Njhw;Wtpf;fgLk; kpd;kWg;G kpd;Njf;fpapd; kpd;kWg;G (Xc) vdTk; 

Njhw;Wtp;fg;gLfpwJ ,jd; myF Xk;. 

3. kpd;mDkjpg;ghd; (Y)

kpd; vjpu;g;gpd; jiyfpop kpd; mDkjpg;ghd; vd;W miof;fg;gLfpwJ. 

 Y=   1 

       Z                           ,jd; myF Xk;-1. 

gy; fUtpfis nfhz;l khWjpir kpd;Rw;wpd; kpd;vjpu;g;G kw;Wk; fl;lq;fs; 

kpd; jil (R) kl;Lk; cila khWjpir kpd;Rw;W 

kpd;jil kl;Lk; cila (Rop kpd;epiyak;)  khWjpir kpd;Rw;wpy; 

kpd;Ndhl;lKk;> kpd;dOj;jKk; rk fl;lj;jpy; ,Uf;Fk;. mjhtJ fl;l NtWghL 

RopahFk;. Rw;wpy; cz;lhFk; kpd; vjpu;g;G kpd;jilia (Z=R) kl;LNk rhUk;. 
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kpd;epiykk; (L) kl;Lk; cila khWjpir kpd;Rw;W: 

kpd;epiykk; kl;Lk; cila khWjpir kpd;Rw;wpy; kpd;dOj;jj;ij tpl 

kpd;Ndhl;lkhdJ π/2  fl;lk; gpd;jq;fp ,Uf;Fk; mjhtJ fl;l NtWghL π/2 
Rw;wpy; cUthFk; kpd;vjpu;g;G kpd;J}z;bapd; kpd;kWg;G (XL =Lw) vdg;gLk;. 

kpd;Njf;fp kw;Wk; cila khWjpir kpd;Rw;W  

kpd;Njf;F kl;Lk; cila khWjpir kpd;Rw;wpy; kpd;dOj;jj;ij tpl 

kpd;Ndhl;lkhdJ π/2   fl;lk; Kd;Ndhf;fp ,Uf;Fk;. mjhtJ fl;l NtWghL π/2.  Rw;wpy; cUthFk; kpd;vjpu;g;G kpd;Njf;fpapd; kpd;kWg;G (Xc = 1/cw) 

vdg;gLk;. 

kpd;jil kw;Wk; kpd;J}z;b cila khWjpir kpd;Rw;W 

kpd;jil kw;Wk; kpd;J}z;b cila khWjpir kpd;Rw;wpy; kpd;dOj;jj;ij 

tpl kpd;Ndhl;lk; gpd;jq;fp ( Ø ) ,Uf;Fk;. 

E   =   VR
2 +VL

2  =   (IR)2 + (Lw I)2 

kpd;vjpu;g;G  Z = E        =    R2 + XL
2 

  I    

kpd;dOj;jk;> kpd;Ndhl;lk; ,ilNaahd fl;lNtWghL 

Ø = tan-1 ( VL  )    = tan -1 (XL ) 

  VR R 

kpd;jil kw;Wk; kpd;Njf;fp cila khWjpir kpd;Rw;W 

kpd;jil kw;Wk; kpd;Njf;fp cila khWjpir kpd;Rw;wpy; kpd;dOj;jj;ij 

tpl kpd;Ndhl;lk; Kd;Ndhf;fp ( Ø ) ,Uf;Fk;. 

E =  VR
2+ Vc 2 =  (IR )2 +  (I )2 

    (cw)2 

kpd; vjpu;g;G   Z =  E     =     R2 + Xc2 

  I    

kpd;dOj;jk; kpd;Ndhl;lk; ,ilNaahd fl;l NtWghL 

Ø = tan-1 (Vc) =  tan -1 (Xc ) 

 R       R 
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kpd;J}z;b (L) kw;Wk; kpd;Njf;fp cila khWjpir kpd;Rw;W  

kpd;Njf;fpapd; kpd;dOj;jk; (Vc) kpd;Ndhl;lj;ijtpl π/2 fl;lk; 

gpd;jq;fpAk;> kpd;J}z;bapy; kpd;dOj;jk; (VL) kpd;Ndhl;lj;ij tpl π/2  fl;lk; 

Kd;Ndhf;fpapk; mikAk;  

tif :1 (Vc > VL)  

njhFgad; kpd;dOj;jk; E = Vc – VL = I Xc – I XL 

Rw;wpd; kpd;vjpu;g;G x = E  = Xc – XL 

      I 

kpd;dOj;jij tpl kpd;Ndhl;lkhdJ  π/2  fl;lk; Kd;Ndhf;fp mikAk;. 

tif :2  (VL-Vc) 

njhFgad; kpd;dOj;jk; E = VL-Vc = IXL – IXc 

Rw;wpd; kpd;vjpu;g;G X = E = XL - Xc  

  I 

  kpd;dOj;jij tpl kpd;Ndhl;lkhdJ  π/2   fl;lk; gpd;jq;fp mikAk;. 

tif :3 (VL =Vc) 

XL= Xc  1 

Lw = 1/cw       w =   LC 

1 

/mjpu;ntz; f =2π  LC 

Xu; Fwpg;gp;;l;;l mjpu;ntz;zpy; Rw;wpd; kpd;vjpu;g;G rpWkkhfTk; kpd;Ndhl;lk; 

ngUkkhfTk; mikAk;. ,e;j mjpu;ntz; xj;jpirT mjpu;ntz; vdg;gLk;. 

kpd;jilahf;fp kpd;J}z;b kw;Wk; kpd;Njf;fp Mfpait njhlu; ,izg;gpy; 

cs;s khWjpir kpd;Rw;W  

kpd;jil (R), kpd;epiykk; (L) kw;Wk; kpd;Njf;fp (C) Mfpad khWjpir 

kpd;dpaf;F tpir %yj;Jld; njhlu; ,izg;gpy; ,izf;fg;gLtjhf nfhs;Nthk;. 

Rw;wpy; ghAk; kpd;Ndhl;lk; I vdf;nfhs;Nthk; NkYk; VR, VL kw;Wk; Vc vd;gd 

KiwNa kpd;jil> kpd;J}z;b kw;Wk; kp;d;Njf;fpf;F ,ilNaahd kpd;dOj;j 

NtWghL. 

njhFgad; kpd;dpaf;F tpir E = VR
2 + (Vc-VL)2
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kpd; vjpu;g;G Z = E    =       R2 +(Xc-XL )2

    I 

kpd;Ndhl;lk; kw;Wk; kpd;dpaf;F tpir ,ilNa cs;s fl;l Nfhzk; Ø vdpy; 

       tan Ø   = Vc – VL  = I Xc – IXL  =   Xc – XL 

     VR               IR       R 

  Ø =  tan -1   ( Xc – XL) 

       R 

Fwpg;G : 

a) Xc > XL vdpy; Ø  d; kjpg;G Neu;f;Fwp. vdNt kpd;Ndhl;lk; kpd;dOj;jj;ij 

tpl Kd;Ndhf;fp ,Uf;Fk;.  

b) Xc < XL vdpy; Ø  d; kjpg;G vjpu;f;Fwp. vdNt kpd;Ndhl;lk; kpd;dOj;jijtpl

gpd;jq;fp ,Uf;Fk; 

c) Xc = XL vdpy;  Ø -d; kjpg;G Rop. kpd;Ndhl;lk; kpd;dOj;jk; rk fl;lj;jpy; 

,Uf;Fk; ,e;j epfo;T xj;jpirT epfo;T vdg;gLk;  

vdNt xj;jpirTf;fhd epge;jid 

Xc = XL 

1 = Lw          W = 1 

     wc         Lc 

f0   = w =  1   

        2π   2π   Lc 

Xj;jpirT mjpu;ntz; L kw;Wk; C kjpg;ig kl;LNk rhUk;. 

R kjpg;ig rhuhJ. 

xj;jpirT epfo;tpy; kpd;vjpu;g;G rpWkk; NkYk; kpd;Ndhl;lk; ngUkkhf 

mikAk; (Z rpWk= R) 

IngU  =   E    =      E 

   Z rpWk      R 

1. Xj;jpirT epfo;Tf;F Kd; - kpd;Ndhl;lk; kpd;dpaf;F tpiria tpl

Kd;jq;fp ,Uf;Fk;.

2. Xj;jpirT epfo;tpy; - kpd;Ndhl;lk; kpd;dOj;jk; rkfl;lj;jpy; cs;sJ.
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3. Xj;jpirT epfo;Tf;F gpd; - kpd;Ndhl;lk; kpd;dpaf;F tpiria tpl

gpd;jq;fp mikAk;.

gf;f xj;jpirTr; Rw;W : 

gf;f xj;jpirTr; Rw;wpy; kpd;J}z;b (L) kw;Wk; kpd;Njf;fp (C)  glj;jpy; 

fhl;bathW gf;f ,izg;gpy; ,Uf;Fk;.  

,e;j mikg;gpYk; xj;jpirT epfo;tpy; kpd;Ndhl;lKk;> kpd;dOj;jKk; 

rkfl;lj;jpy; mikAk;. 

wr  =      1    -    R2 

   LC       L2 

Xj;jpirT mjpu;ntz;  fr  = wr   

  2 π 

 =     1       1    -   R2 

    2 π         Lc       L2 

Xj;jpirtpd; NghJ kpd;vjpu;g;G  R2+w2L2        =     L 

  R                       Rc       

gf;f xj;jpirTr; Rw;wpy; kpd; vjpu;g;G ngUkkhfTk;> kpd;Ndhl;lk; rpWkkhfTk; 

mikAk;. 

R         0 vdpy; fr =   1    NkYk; Z      α 

2π   Lc 

juf;fhuzp : 

Xj;jpirTr; Rw;wpd; Nju;e;njLf;Fk; jpwd; my;yJ $u;ikj;jpwd; vd;gJ 

juf;fhuzp my;yJ Q fhuzpahy; mstplg;gLfpwJ. 

Q = 1         L 

       R       C 

Q – vd;gJ ,ay;ghd mjpu;ntz;fSf;F 10 Kjy; 100 tiu kjpg;Gfs; 

nfhz;l xU vz; MFk; mjpf Q kjpg;G nfhz;l Rw;Wfs; kpff; FWfyhd 

mjpu;ntz; tPr;Rf;F iriffis Vw;Fk;. Fiwe;j Q kjpg;G Rw;Wfs; ePz;l 

mjpu;ntz; tPr;Rf;F iriffis Vw;Fk; 

vdNt> mjpf Q kjpg;G nfhz;l Rw;Wfs; $u;ikahf ,irT nra;Ak;. 

Fiwe;j Q kjpg;G nfhz;l Rw;Wfs; jl;ilahd xj;jpirit ngw;wpUf;Fk;. 
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gpd;tUk; tiuglj;jpd; %yk; gl;il mfyk; kw;Wk; ntl;L mjpu;ntz; gw;wp 

mwpayhk; 

gl;il mfyk; : 

gl;il mfyk; vdg;gLtJ mDkjpf;fg;gl;l mjpu;ntz;zpy; cau;ntl;L 

kw;Wk; jho;ntl;L mjpu;ntz;zpd; NtWghL vd;W miof;fg;gLfpwJ. 

W< W0 vdpy; Xc < XL 

W>W0 vdpy; XL > Xc 

W=W0 vdpy; Xc = XL

khWjpir kpd;Rw;wpd; kpd;jpwd;: 

khWjpir kpd;Rw;wpy; Ntiy nra;Ak; tpjNk Rw;wpd; jpwd; vd;W 

miof;fg;ggLfpwJ. kpd; Rw;wpy; kpd;Ndhl;lKk;> kpd;dpaf;F tpirAk; rk 

fl;lj;jpy; ,Uf;f Ntz;bajpy;iy. vdNt 

E = E0 Sin wt kw;Wk; I =I0 sin(wt+ Ø )   vd vOjyhk;  

fzNeuj;jpy; jpwd;>  P=EI 

   = E0 Sinwt I0Sin(wt+ Ø ) 

kpd;Rw;wpd ruhrupj; jpwd; = Erms   Irms    Cos Ø 

Pav  = E0  I0      Cos Ø 

 2  2 

,jpy; Cos Ø  vd;gJ jpwd; fhuzp vd;W miof;fg;gLfpwJ. L kw;Wk; C 

Rw;wpy; jpwd; fhuzpy; Rop. Vnddpy;  Ø=900 kw;Wk; R Rw;wpy;  Cos Ø =1  

Vnddpy; Ø = 0 kw;w Rw;Wf;fspy; Cos Ø = R/Z  MFk;.  

kpd;jil R=0 vdpy; Cos Ø = 0 NkYk; Pav = 0 kpd;jil ,y;yhj Rw;wpy; 

jpwd; ,og;Gk; RopahFk;. ,e;j tifr;Rw;W jpwdw;w kpd;Rw;W vd;Wk; nry;Yk; 

kpd;Ndhl;lk; jpwdw;w kpd;Ndhl;lk; vdg;gLk;. 

jpwd; ,U tifg;gLk; 

1. vjpu;tpidj;jpwd;: jpwd; = Vrms   Irms Sin Ø,

,jid jpwikaw;w jpwd; vd;Wk; $wyhk;> ,jid Mw;wy; msit fUtp

nfhz;L mstpl KbahJ.

2. nraypy; cs;s jpwd;: jpwd; = Vrms   Irms Cos Ø

,jid Mw;wy; msit fUtp nfhz;L mstplyhk;

epidtpy; nfhs;s Ntz;ba Fwpg;Gfs; : 

1. midj;J khWjpir kpd;Ndhl;l kw;Wk; kpd;dOj;j kjpg;Gfs; rms
kjpg;Gfshf vLj;Jf;nfhs;sg;gLfpwJ.
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2. kpd;Rw;wpy; xj;jpirit Vw;gLj;j kpd;Rw;wpy; kpd;J}z;b kw;Wk; kpd;Njf;fp
mtrpak; Njit

3. xj;jpirT epfo;tpy;> njhlu; xj;jpirTr; Rw;wpy; kpd;Ndhl;lk;
ngUkkhfTk;> gf;f xj;jpirTr; Rw;wpy; kpd;Ndhl;lk; rpWkkhfTk; my;yJ
Ropahf mikAk;.

4. khWjpir kpd;Rw;wpy; kpd;dOj;jq;fis $l;l mjd; fl;l kjpg;Gfis
fUjNtz;Lk;.

5. khWjpir Rw;wpy; xU KO Row;rpapy; ruhrup kpd;Ndhl;lj;jpd; kjpg;G
RopahFk;. NkYk; ruhrup jpwd; RopahfhJ.

6. kpd;J}z;b dc Rw;wpy; Gwfzpf;fj;jf;f mstpyhd kpd;jiliaAk; ac
kpd;Rw;wpy; kpd;jiliaAk; Vw;gLj;Jk;

7. kpd;Njf;fp dc kpd;Ndhl;lj;ij jLj;Jk; ac kpd;Ndhl;lj;jpw;F Fiwe;j
kpd;jiliaAk; jUk;.

8. kpd;J}z;b kpd;kWg;G (XL) kpd;Njf;fp kpd;kWg;G (XC) ,ilNaahd
NtWghLfs; :
kpd;J}z;b kpd; kWg;G    kpd;Njf;fp kpd;kWg;G 

1. XL= Lw = L(2πf ) Xc =      1      =  1 
 CW    C(2πf ) 

       1 
        XL α  f     Xc  α      f 

2. kpd;Ndhl;lk;> kpd;dpaf;F kpd;Ndhl;lk; kpd;dpaf;F 
tpiria tpl 900 gpd;jq;fp  tpiria tpl 900 Kd;Ndhf;;fp 
,Uf;Fk;   ,Uf;Fk; 

3. dc Rw;wpy;  f= 0 . XL =0 dc Rw;wpy; f=0  Xc = α 

4. ac Rw;wpy; f mjpfupj;jhy; ac Rw;wpy; f mjpfupj;jhy; 
XL k; mjpfupf;Fk;; Xc k; FiwAk;. 

njhlu; xj;jpirTr; Rw;W gf;f xj;jpirTr; Rw;W NtWghLfs;: 

njhlu; xj;jpirTr; Rw;W   gf;f  xj;jpirTr;Rw;W 

1. Xl =Xc     1      = 1 
   XL Xc 

2. Fr  =       1          fr = 1           1   - R2

 2 π   LC       2 π       LC         L2 

3. Z =     R2+(Xl – Xc)2 1        =    1   +   (Cw – 1 )2 
Z      R2   Lw 

kpd;khw;wp : 

kpd;khw;wp vd;gJ Fiwe;j Ac kpd;dOj;jj;ij mjpf  ac 

kpd;dOj;jkhfTk;> mjpf ac kpd;dOj;jj;ij Fiwe;j ac kpd;dOj;jkhfTk;  

khw;Wk; fUtpahFk;> kpd;jpwdpy; ve;j khw;wKk; ,Ug;gjpy;iy. 
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1 cau;tLf;F kpd;khw;wp : 

Fiwe;j ac kpd;dOj;jj;ij mjpf ac kpd;dOj;jkhf khw;Wk; 

2 jho;tLf;F kpd;khw;wp : mjpf ac kpd;dOj;jj;ij Fiwe;j a.c 

kpd;dOj;jkhf khw;Wk;  

kpd;fhe;j J}z;lypy; gupkhw;W kpd;J}z;ly; ,jd; mbg;gil jj;Jtk; 

MFk;. kpd;khw;wpapy; cs;sPL Kjd;ik Rw;Wf;Fk;> ntsPL Jizr;Rw;wpYk; 

ngwg;gLfpwJ. Jizr;RUspy; Rw;Wfspd; vz;zpf;iff;Fk; > 

Kjd;ikr;Rw;wpy; Rw;Wf;fspd; vz;zf;iff;Fk; ,ilNaahd jfT 

Rw;Wf;fspd; jfT (K) vdg;gLk;. 

Ns =  K 

    Np 

Ep, Es vd;gd khWjpir kpd;dOj;jq;fs; Ip,Is khWjpir kpd;Ndhl;lq;s; 

Mfpatw;iw gpd;tUkhW njhlu;GgLj;jyhk;. 

Es   = Ns  =  K  = IP 

Ep Np          Is 

kpd;khw;wpfs; gaDW jpwd;   =      ntspaPl;Lj; jpwd; 

 cs;sPl;L jpwd; 

Es Is 

         Ep Ip  

cau;tLf;F kpd;khw;wp jho;tLf;F kpd;khw;wp 

1. Es > Ep Es < Ep 

2. Ns > Np Ns < Np 

3. Is  <  Ip Is >  Ip 

4. Zs < Zp Zs > Zp 

5. K > 1 K > 1 

Fiwf;Fk; top 

Fiwe;j kpd;jil nfhz;l 

  jbkhd fk;gpfs; 

];nly;yha; cs;sfk; 

$L tif cs;sfk; 

kpAnkl;ly; kw;Wk; rpypf;fd; ];by; 
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5. Xyp Mw;wy; ,og;G cs;sfj;jpd;mjpu;Tfis Fiwg;gjhy;. 

Nkw;fz;l jpwd;  ,og;Gfs; cs;s NghjpYk; kpd;khw;wpapy; gaDW jpwd; 

70% Kjy; 90% tiu mikAk;. 

kpd;khw;wpay; cz;lhFk; jpwd; ,og;Gfs;: 

 ,og;Gfs; 

1. jhkpu ,og;G

2. ,Uk;G ,og;G (m) Roy;

kpd;Ndhl;l ,og;G

3. gha ,og;G

4. jaf;f ,og;G
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gapw;rp tpdhf;fs;

1. rl;lf; fhe;jk; xd;W tl;lr; RUspid Nehf;fp (i) Ntfkhf (ii) nkJthf   
efh;j;Jtjhy; ngwg;gLk; J}z;L kpd;dpaf;F tpir 

(a)  Kjy; epfo;tp;y; mjpfkhf ,Uf;Fk;  

(b)  Kjy; epfo;tp;y; Fiwthf ,Uf;Fk;        

(c)  ,U epfo;tpYk; rkkhf ,Uf;Fk;             

(d)  mjpfkhf my;yJ Fiwthf vd;gJ tl;lr; RUspd; Muj;ijg; nghUj;jJ.
2. fpilj;jskhf mikf;fg;gl;l tl;l tisaj;jpDs; rl;l fhe;jk; xd;W mjd; 
ePsg;gFjp tisaj;jpd; mr;Rf;F ,izahf ,af;fkilAkhdhy; fhe;jj;jpy; cUthFk; 
KLf;fk;. 

(a)  Gtp<h;g;G KLf;fj;jpw;F rkkhf ,Uf;Fk;  

(b)  Gtp<h;g;G KLf;fj;ij tpl Fiwthf ,Uf;Fk;        

(c)  Gtp<h;g;G KLf;fj;ij tpl mjpfkhf ,Uf;Fk;        

(d)  tisaj;jpd; tpl;lj;ijAk;, fhe;jj;jpd; ePsj;ijAk; nghUj;J mikAk;.

3. khWjpir kpd;dpaf;F tpir E kw;Wk; Gwf;fzpf;fj;jf;f mstpyhd kpd;jilAk;  

cila kpd;fy mLf;F xd;W L kw;Wk; R Mfpatw;Wld; njhlh; ,izg;gpy; 

,izf;fg;gl;lhy;, Rw;wpDs; cUthFk; ,Wjp kpd;Ndhl;lk; 

a)   L kw;Wk; R ia rhUk;      (b) E kw;Wk; L ia rhUk;

c) E kw;Wk; R ia rhUk;     (d)  L , R kw;Wk; E ia rhUk;

4. RUspy; cs;s Rw;Wf;fspd; vz;zpf;if N vdpy; RUspy;; cUthFk; jd;kpd; J}z;ly; 

vz;zpd; kjpg;gpd; khw;wk; ,Ug;gJ,

(a)  N0       (b) N        (c) N2             (d) N-2      

5. tisak; xd;wpd; kpd;Ndhl;lkhdJ 0.5 tpehbapy; 10A ypUe;J Ropahf khWfpwJ. 
RUspy; cUthFk; ruhrhp kpd;dpaf;F tpir 220 Nthy;l; vdpy; RUspd; jd;kpd; J}z;ly; 
vz;

(a)  5 H (b) 6 H         (c) 11 H (d) 12 H 

6. flj;Jk; tl;l tisak; xd;W rPuhd fhe;jg;Gyk; B=0.025T y; nrq;Fj;jhf 

itf;fg;gl;Ls;sJ. tl;l tisaj;jpd; Muk; 1kp.kP / tp vd;w mstpy; rPuhf 
RUf;fkiltjhff; nfhz;lhy; tisaj;jpd; Muk; 2nrkP Mf cs;sNghJ cUthFk; 
J}z;L kpd;dpaf;F tpir 

(a)  2 πµv (b) πµv         (c) π/2 µv (d) 2 µv

7. kpd;Rw;wpy; A kw;Wk; B Gs;spfSf;fpilapy; jd;kpd; J}z;ly; vz;  

(a)  3.66 H (b) 9 H         (c) 0.66 H (d) 1 H 

8. ‘r’ Muk; nfhz;l miu tl;l tbtpyhd fk;gp xd;W B vd;w rPuhd fhe;jg;Gyj;jpy; 

tpl;lj;ijg; nghUj;J ω Nfhz jpirNtfj;jpy; Roy;tjhff; nfhs;Nthk;. RoYk; mr;R 

fhe;jg;Gyj;jpw;F nrq;Fj;jhf cs;sJ. Rw;wpd; nkhj;j kpd;jil R vdf; nfhz;lhy; xU 
Row;rpapd; NghJ ngwg;gLk; ruhrhpj; jpwdpd; kjpg;G 

(a)  (B π rω 2 (b) (B π  r2ω 2   (c) B π r2ω   (d) (B π  rω2 2    
2R          2R           2R    8R 

9. AO gug;G nfhz;l RUs; xd;W fhe;jg;Gyj;jpDs; ‘t’ fhyj;jpy; BO vd;w mstpy; 

,Ue;J 4BO vd;W khWtjhff; nfhz;lhy; RUspy; cUthFk; J}z;L kpd;dpaf;F tpir 

(a)  3 AO BO / t (b) 4 AO BO / t (c) 3 BO / AO t (d) 4 AO /  BO t
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10. 5mH jd;kpd; epiykk; nfhz;l RUspdpy; 0.1 tpehbapy; kpd;Ndhl;lkhdJ 

RopapypUe;J 1A mstpw;F caUfpwJ vdpy; RUspy; cUthFk; J}z;L kpd;dpaf;F 
tpir 

(a)  0.005 V (b) 0.5 V (c) 0.05 V (d) 5 V 

11. 1A kpd;Ndhl;lk; nry;Yk; RUspd; kpd;epiykk; 100mH vdpy; RUspdpy; Nrfhpf;fg;gLk; 
fhe;jg;Gy Mw;wy;

(a)  0.5 J (b) 1 J (c) 0.05 J (d) 0.1 J 

12. N Rw;Wf;fis cila ,U ,izr; RUs;fspd; ghpkhw;W kpd; J}z;ly; M n`d;wp 

vd;f. ,jpy; xU RUspy; kpd;Ndhl;lkhdJ ‘t’ tpehbapy; 1A ypUe;J Ropahf khWfpwJ 

vdpy; kw;nwhU RUspy; cUthFk; xU RUSf;fhd kpd;dpaf;F tpir (Nthy;l;;;) 

(a)      MI (b)    NMI       (c)  MN  (d)   MI

t           t           I t    N t 

13. Neh;j;jpir Nkhl;lhhpd; Roy; RUspd; kpd;jil 20 Xk;. ,J 220 V  d.c kpd;dOj;jj;jpy; 

1.5 A kpd;Ndhl;lj;jpy; ,aq;fpdhy; Roy; RUspy; cUthFk; ,Wjp J}z;L kpd;dpaf;F 
tpirapd; kjpg;G 

(a)  150 V (b) 170 V (c) 180 V (d) 190 V 

14. ,uz;L rk FWf;F ntl;Lg; gug;G cila ,U ePz;l thpr;RUs;fspd; ePsq;fs; kw;Wk; 

Rw;Wf;fspd; vz;zpf;iffspd; jfTfs; KiwNa 1:2 vdpy; mtw;wpd; jd; kpd; J}z;ly; 
vz;fspd; jfT 

(a)  1:1 (b) 1:2 (c) 2:1 (d) 1:4 

15. xU RUspd; jd; kpd; J}z;ly; vz; 1H  vdTk; mjpy; 1V J}z;L kpd;dpaf;F tpir 
cUthf;fg;gl;lhy; RUspy;  

(a) 1 A kpd;Ndhl;lk; nry;fpwJ.          (b) kpd;Ndhl;l khWghL 1A/s Mf cs;sJ.

(c) 1 tpehbapy; 1A kpd;Ndhl;lk; nry;fpwJ.  (d) vJTk; ,y;iy.

16. VNjDk; xh; fzj;jpy; (t) RUSld; njhlh;Gila fhe;jg;ghak; ∅ = 10t2 - 50t + 250

vdpy; t=3s vDk; nghOJ J}z;lg;gLk; kpd;dpaf;F tpir 

(a)  -190 V (b) -10 V (c) 10 V  (d) 190 V 

17. Xh; fk;gpr;RUs; xd;W nrt;tf tbtr; rl;lk; xd;wpd; kPJ Rw;wp itf;fg;gl;Ls;sJ. 
nrt;tf tbtr; rl;lj;jpd; xt;nthU gf;fg; ghpkhzKk; ,Uklq;F mjpfhpf;fg;gl;L XuyF 
ePsj;jpw;fhd Rw;Wf;fspd; vz;zpf;if khwtpy;iy vdpy; RUspd; jd; kpd; J}z;ly; 
vz;zpd; mjpfhpf;Fk; msT 

(a)  4 (b) 8 (c) 12 (d) 16 

18. cNyhfj;jhyhd 10nr.kP gf;fk; 1 Xk; kpd;jilAk; nfhz;l rJu tisak; xd;W 2 
nl];yh rPuhd fhe;jg;Gyj;jpy; glj;jpy; fhl;bathW rPuhd Ntfj;jpy; ,aq;FfpwJ. rJu 

tisaj;jpDs; 1 mA kpd;Ndhl;lKk; glj;jpy; fhl;bathW Ie;J kpd;jilahf;fpfs; jyh 
3 Xk; KiwNa ,izf;fg;gl;lhy; tisaj;jpd; Ntfk;. 

 (a)  0.5 cms-1    (b) 1 cms-1    (c) 2 cms-1    (d) 4 cms-1   

19. gpd;Rw;wpy; 1 kw;Wk; 2 vd;gd mk;kPl;liuf; Fwpf;fpwJ. rhtp k MdJ
,izf;fg;gl;lTld; Rw;wpDs; mk;kPl;lh;fs; fhl;Lk; mstPLfs; KiwNa 

(a) ,uz;bYk; RopahFk;;           (b) ,uz;bYk; ngUkk;;        

(c) 1 y; RopAk; 2 y; ngUkkhfTk;;   (d) 1 y; ngUkKk; 2 y; RopahfTk;
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S1 S2 a 



a 
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` p 

r2 – r2   


r2 – r1 = m (m = 0,  + 1, +2, +3)
C r2 – r1 = –2.5l 

 



r2 – r1 =  
1
2

m   
 

(m = 0,  +1, +2,  +3)
` 

y1 = a1 sin (wt +  1)

y2 = a2 sin (wt +   2)




y = a sion (wt +  )

a =   2 2
1 2 1 2 1 2

1
2{ )2 cos    a a a a a



1 2

2

2

1 1 2

1sin sin
tan

cos cos

a a

a a

 


 






a1, a2 

a 

 

w = 

n  

a   2
1

, 1

1
2

1
cos2 j

i ji
i J

n

i

n

ja a a
i

 





 
  
 
 

 

sin
tan

cos
i

i

a i

a i
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1 – 2  

I  2

I = Ka2



I = I1 + I1 + 2  1 2 cosI I 

(K = 1)
I = 

I cos  = 1, =>    = 2n

I cos  = –1,   = (2n + 1)
a  = a1 + a2

I =  21 2I I



 = (2n + 1) 
a  = a1  – a2

I =  1

2

2I I

1 2

1

2

2

I II

I I I

    
  





a1 = a2 = a
I1 = I2 - I0 

I = 4I
O
 cos2 

2


` 

d S1, S2 D 



D > > d 

tan sin .
xd

D
    

=> S2P – S1P = S2a = dsin
`   

= n (n = 0,  1, 2 )

d sin =  
xd

n
D



`  

(2n + 1) /2 (n = 1, 2......)

d sin  =  2 1 / 2 
x d

n
D

n xn =   2 1 / 2 
x d

n
D

c n xn = (2n + 1) 
2

D

d
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` : ()





 1
D nD D

n
d d d

     



   2 ( 1) 1 2 1
2 2

D D
n n

d d

      

D

d

 

+   

C S1, S2 S1, S2 



n = 0
+  

 
2


  

 =  = n 
2


 / 2X n n 



 = (2n + 1) 
2




d = (2n + 1) 

+ 

t  



 = S2p – (S1P – t + t)
 = S2P - S1P – ( – 1) t.

= 
xd

D
 – ( – 1) t



C C| 

 1c
D

x t
d

 



 
1

cx d D
X D t

d d


 
 

 1
t

N 
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+  







P 

 = S2p – t2 + 2t2 – (S1p – t1 + 1t1)
 = S2p – S1p + (2 – 1) t2 – (1 – 1) t1



 = 
xd

D
+ (2 – 1)t2 – (1 –1)t1

 = 0

Xc = 
D

d
 {1 – 1) t1 – (2 – 1)t2)}

v  

` 

` 

` 

1. 

2. 

+  





+  



+  

a 



n 

a sinn = (2n + 1)/
2

n = 1, 2, 3.
n 

= a sinn = n
n = 1, 2, 3, ........ .

` 

2
  

 
D

aa

a = 

f   = 



2 2S f

a a

 
 


2
a



` 
a
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` 

` 

` 





` 

` x 

` 

`        









` 

` 
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90O



90O 
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`   



À^ k â¦  ¶ _ é m k â¦  >á s ç á ¡  ØÃuÅ Î ¹  ¼k õ | Ø\ M _  Î [ ®ÂØï V[ ® (/2) 




v 







“

(ip) 

+ 57.5O 

+  

tan  p  =  

i) i = p, 

ii) i = p, 

iii) i  < > p, 

iv) p = tan–1 
3

57
2

O 
 
 



p = tan–1 
4

53
3

O 
 
 



v 

` 

` 57O 



` 

` 

` 15% 

` 

v 
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`

`O – ray 

`          E = ray
(Extra ordinary ray) 

`

`

`



` 

` 

` 



` 









` 



`
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(ie)
 (cos2)

` 



` 

` 



` 

v 

I
O
 = KA2

` A 

 

` A cos 

` A sin  

` (A cos ) 

` 

I = K (A cos)2

= K A2 cos2
I = I

O
 cos2 

[I
O
 = KA2]



v 

  

–  0 2 

(cos2)
0

21
cos 2

2
d


 

0

21 1
(1 cos 2 )

2 2
X d


 




(cos2) av = 
2

0

1 1 1
sin 2

2 2 2



 

     X

1
2



I =  
1
2

 I
O
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 I1 

I2 



I2 = I1  cos21

1 

` = 0,  I2 = I1 (cos2 ) = I1
`1 = 90O

I2 = I1 cos2 90O = 0
 



 
 



 90O  



  90O       





` 





` 

` 

` 

` 

` 

` 





1cc (g/cc) 1g 

  Ot C LC

  

i  = Sl

  – 

l = mm 

S – deg.mm 

ii) 
10

S
l C
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` C g/cm3 

` l - 


` 

` 

` 



Competition Window


` 

` 

` (3 X 108ms–1)  

` 4000Å 8000Å 

` 105Hz 

` (yellow - 6000Å) 2eV 

` 

` 

` 

` 

` 



` 

` 

` 

` 

  



hc

h

 
h




  v  

` 

` 

` 



` 

` 

v 

` 

` 

`

`
1

a
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`
1

A a
x
 2

1
a

x
 (2

`

1
A a

x


1




 
1
x



`

`

`(anisotropic medium) 



`    



`         



`



i) ` 

` 

` 

ii) E B C 
  


83 10 /

E
C X m s

B
 






iii) 

1

O O

C





 m
O
 - 


O
 

iv) 

V  < C

1

O O r r r r

C
V

     
 

` 

v) 

 
`
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`E  = 
1
2

  
 

n h

` 

` 

` 

v  
` 

` =  



bc

h

` nn = nh
n 

` 

` = 0

` = 2 2


 
h E

m
C C

` 



  

h h
p mc

C

`   1
2
h

n n




` 

`         



`  



v 
` 



` 

` 

v 
          



` 

` 





` 

` 

` 

.
` 



`  
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` 



` 



` 
d

 

 

d  -

v 




` 

` 

v 
` 



` 



+ 

` 



v 






+ 



v 
` 

` 

` 90O 

` (D) (d) 

D >> d
v    

`  


` 
` 
` 
` 
` W1 W2   I1, I2 

 a, b 
2

1 1

2 2
2 

W I a

W I b
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1) n - 
xd

n
D



2) n = 0, x = 0

3) n = 1  1
Dn D

x
d d

 
  

4) n = 2  2
2 


D

x
d

5)   2 1
D

x x
d

    

v  
n 

i)   2 1
2

xd
n

D


 

ii) n = 1, 
1
1 2

D
x

d



iii) n  = 2, 2 
1
2

3
2
D

x
d



iv)   1 1
2 1

D
x x

d


  

` =  = b
D

d

 

` 
` (R = 800Å)
` 
` 


` p 

`  b = 
D

d

 

i) D   

ii) d  

iii)     



` D>>d


2 2 2

, ,
3 5

d d d

D D D
 

` d <  ,  ( ) 1
d D D

or or D
  

  

`  > D, 
` I = (a + a)2 = 4a2

`   


` 


` =  sin
a



v 
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`

`

`0O 

`0O 

` 

I  cos2 Cos 


` tanip = 

v 
` 

` 

i) 

a) x   x f
or x f

a f a

     

b) w 2x W = 2x         
2

2
f

W x
a


 

a => 

f => 

 => 

ii)  (O)

2W
W

f a


 

iii)  

a) 
n D n f

L
a a
 

 

b) 
L n

L
f a


 

iv)  

a) : =  
   2 1 2 1

2 2

  
 

n D n
L

a a

b) L = 
 2 1

2

nL
L

f a



 

v   




` 

`   cos

 



d n

d e d (e + d) 

` 
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v 

v 4000Å 8000Å 



v 

v 

v ‘’
C

V


 

v 3 X 108 ms–1.
` I1, I2      

I = I1 + I2 + 2  1 2 cosI I 

` 
 
 2

2
Im
Im

a bax

in a b






` 
1 2

1 2

2Im Im
Im Im

I Iax in
V

ax in I I


 

 

Imin = O V = 1, 

Imin = (a – b)2 = 0, a = b 



` 

` 

` 



`    



v & 



10–10sec 

v 



` = 2eV (l = 6000Å)
` = 0.5 X 1015Hz
` 

Violet (4000Å = v) (R = 8000Å)
`  , , 



C
V




` V > R 

` 1/
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 0.5mm. 

0.5m 5000Å 



a) 2.5 X 10–3 m b) 2 X 10–3m c) 3 X 10–3m d) 2.5 X  10–3m

 6000Å 

6mm 

a) 2 X 10–4m b) 2 X 10–3m c) 2.5 X 10–4m d) 3 X 10–3m

 0.1mm 6000Å 

4800Å 

a) 0.08mm b) 0.8mm c) 8mm d) 80mm

 5cm 1.0cm 



a) 0.2 radian b) 2 radian c) 20 radian d) 10 radian

 5000Å  = 30O 



a) 10–5m  b) 10–6m c) 10–3m d) 10–2m

 1O. 6000Å 



a) 3.4 X 10–7 m b) 3.4  c) 0.34 X 10–7  d) 0.3 X 10–6 

 6000Å 0.2O. 

20% 

a) 2000Å b) 7200Å c) 7100Å d) 8000Å

 4 : 9 (fringe visibility) 
a) 92 b) 0.92 c) 0.9 d) 9.2

   = 1.5, 0.4mm.


a) 12mm b) 1.2mm c) 0.12mm d) 0.012m

 5 X 10–5cm 



a) 26600Å b) 5320Å c) 3800Å d) 3000Å

 6500Å    1mm     



1mm 

a) 16.25mm b) 1.6mm c) 1.625mm d) 0.1625mm

 6000Å 

a) 16.7 X 106 b) 167 X 106 c) 1.67 X 106 d) 1.67 X 106 

 

a) 100Å b) 10,000Å c) 1mm d) 1cm

 4 : 9, 



a) 169 : 25 b) 81 : 16 c) 25 : 1 d) 9 : 4
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a)  b)  c)  d) 

 

a)  b)  c)  d)   

 1/3 (I) 

(IO) 

a) 
3
O

I
I  b) 

9
O

I
I  c) I - I

O
d) I = 9I

O

 

D 

a) 2D b) D c)
2
D

d) 
4
D

   (illuminance) E 

r 

a) E  r–2 b) E  r–1 c) E  r d) E  r2

 

a) 
d


 b) 

c)  d) 

  



a) 
2
1

B

 b) 2 c)  
2

1  d) 1



 5 X 10–5cm 



a) 26000Å b) 8866Å c) 5320Å d) 3800Å

 



a) 1.2 b) 1.67 c) 1.5 d) 1.8

 



a) 12.5cm b) 12.0cm c) 13cm d) 14cm

 0.8mm 



a) 10m b) 100nm c) 1000nm d) 2000nm

 n  (1 = 7500Å)  (n + 1) 

(2 = 6000Å). n 

a) 4 b) 5 c) 3 d) 2
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a) b) 

c)   d) 

 

a)  b)  c)  d) 

 

 a) 

b)     c)     d) 

 

a)  b)  c) d) 

 

a)  b) 

c)  d) 

 



a)  b)  c)  d) 

 A, B A B 66O 

P PM – PA = 
4



a) 156O b) 140O c) 138O d) 128O

 20% 



a) 1.5 b) 1.25 c) 0.8 d) 1.33

 d D 



a) 
2

2
d

D
b) 2

2 D

d


c) 

d

D
d) 

2d

D

 1 d1
d2 2 

a) 
1

24
3




 
 
 

b) 
2

14
3




 
 
 

 c) 
1

23
4




 
 
 

 d) 
2

13
4




 
 
 

 S1, S2 

p S1p –S1p?

a) 5 b) 
3
4


c) 2 d)
11

2


 

a)  b)  c)  d) 
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a)  b) x 
c)  d) 

 

a)  b) c)  d) 

  



a)  b) 

c)  d) 

 

a) 
4


b)  
2


c)  d) 0

 

a)  b) 

c)  d) 

 

a)  b)  c)  d) 

 1/4 



a) 2 b) 
1
2

c) 4 d) 16

 

a)  b)  c)  d) 

 

a)  b)  c)  d) 

 

a)  b)  c)  d) 

 0.6mm 

x - 

a)  b) 

c)  d) 

 I 4I 


2


A   B 

A B 

a) 2I b) 4I c) 5I d) 7I
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i)       


ii) 

  

        


   


    


 

* 


i) ii)  
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(1) & (2) CF FP

CP 2 FP
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ii) 


  

2 1
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P A OA
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2 11 2
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2V RV

    
    

  1 1
2 1

1 2

1 1
R Rv u
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1 21

1 1 1 11 (4)
R RV u




            

 u    
v = f

2

1 21

1 1 11 (5)
R Rf




           

 
2
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1
 = 1

1 2

1 1 1( 1) (6)
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iv) F  2F   

2F 



v) F  

u F
u f V

u F
  




vi) F    
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QR RS 

i1, r1, r2 i
2 
PQ RS 

 (R) 

QER  FER EQR ERQ 

1 1 2 2d (i r ) (i r )   

1 2 1 2d (i r ) (i r ) (1)    

AQORQ R 

Q R 180 
OA QOR 180 (2)  

QOR 
O

1 2r r QOR 180 (3)   
 1 2r r A (4)  
 1 2d i i A  

1 2A d i i   
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(ii) bfhL¡f¥g£l cnyhf¤Â‰F, vªj mÂ®bt©â‰F¡Ñœ xë vy¡£uh‹f.

cäH¥gléšiynah mªj mÂ®bt©â‰F ga‹ bjhl¡f mÂ®bt© v‹W

bga®.

(iii) ga‹ bjhl¡f mÂ®bt©Q¡F nkny, cäH¥gL« xë vy¡£uh‹fë‹ bgUk

Ïa¡f M‰wš gL« xëæ‹ br¿éid¢ rh®ªjjšy. Mdhš gL« xëæ‹

mÂ®bt© mšyJ miy Ús¤ij¢ rh®ªjJ.

(iv) xëä‹ éisÎ xU cldo ãfœÎ. gL« fÂ®Å¢R¡F«, cäH¥gL«

vy¡£uhD¡F« Ïilnaahd fhy¥ Ã‹dilÎ äfÎ« FiwÎ. mjhtJ, 10-9

éeho¡F« FiwÎ.

xë ä‹ndh£l¤Â‹ ÛJ gLfÂ®Å¢Á‹ br¿é‹ éisÎ :

cäH¥gL« vy¡£uh‹fŸ V‰gh‹ A-it neh¡» KL¡fkilÍkhW, A-it C-ia¥

bghU¤J F¿¥Ã£l ne®ä‹dG¤j¤Âš it¡f nt©L«. 

MndhL¡F«, nf¤njhL¡F« Ïilna cŸs ä‹dG¤j ntWghL k‰W«

gLfÂ®Å¢Á‹ mÂ®bt© Ït‰iw ãiyahf¡ bfh©L, ik¡nuh m«Û£lçš xë

ä‹ndh£l msÎfis¡ F¿¡f nt©L«. 

nf¤njhL 'C'-ia¥ bghU¤J, fÂ®Å¢R _y§fis bt›ntW bjhiyÎfëš

it¤J, eh« br¿it (gLfÂ®Å¢Á‹) kh‰¿dhš, xëä‹ndh£l« ne®¡nfh£L¥

gFÂahf mÂfç¥gij¡ fhzyh« (gl« - 2-š cŸsgo) 

xë ä‹ndh£lkhdJ, xU édhoæš cäH¥gL« vy¡£uh‹fë‹

v©â¡if¡F ne®¤jféY«, xU édhoæš cäH¥gL« vy¡£uh‹fë‹

v©â¡ifahdJ gLfÂç‹ br¿Î¡F ne®¤jféY« ÏU¥gjhš, xë

ä‹ndh£lkhdJ gLfÂç‹  br¿Î¡F ne®¤jféš ÏU¡F«. 
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xë ä‹ndh£l¤Â‹ ÛJ ä‹dG¤j ntWgh£o‹ éisÎ :

xë ä‹ndh£l« RêahFkhW Mndho‰F (A) bfhL¡f¥gL« ÁWk vÂ®

ä‹dG¤j« bt£L ä‹dG¤j« mšyJ ãW¤J ä‹dG¤j« Vo vd¥gL«. 

 e v‹gJ xë vy¡£uhå‹ ä‹}£l« våš, Ã‹ò  

KbgUk« = eVo = ½ mv2 bgUk«

Ï§F 'm' v‹gJ xë vy¡£uhå‹ ãiw k‰W« VbgUk« v‹gJ cäH¥g£l xë

vy¡£uhå‹ bgUk¤ Âirntf« MF«.  

MndhL ä‹dG¤j¤ij¢ rh®ªj xë ä‹ndh£l¤Â‹ khWghL gl« - 3-š

fh£l¥g£LŸsJ. (I1-vd¡ F¿¥Ãl¥g£l tiu¥gl«). 

gl« - 3 

gLfÂç‹ mnj mÂ®bt©â‰F br¿Îfis I2 , I3 v‹w mÂf msÎfS¡F

kh‰¿ nrhjid Û©L« brŒa¥gL»wJ. bjé£L äi‹ndh£l§fŸ, fÂ®Å¢Á‹

br¿ÎfS¡F ne®¤jféš cŸsJ v‹gjid tiugl« fh£L»wJ. Mdhš,

ãW¤j ä‹dG¤j«, mid¤J br¿ÎfS¡F« xU khwhj kÂ¥ghF«. 

nk‰f©lt‰¿èUªJ Ñœ¡fhQ« KoÎfŸ bgw¥gL»wJ. 

(i) nf¤njhL 'C'-æèUªJ cäH¥gL« xë vy¡£uh‹fŸ rkkhd Ïa¡f

M‰wiy¥ bg‰¿U¡fhJ.

(ii) bfhL¡f¥g£l mÂ®bt© k‰W« nf¤njhL C-¡F ãW¤j

ä‹dG¤jkhdJ br¿éid¢ rh®ªjjšy.

mjhtJ, cäH¥gL« xë vy¡£uh‹fë‹ bgUk Ïa¡f M‰wyhdJ fÂ®Å¢R

_y¤ijÍ«, nf¤njhL 'C' brŒa¥g£l bghUë‹ j‹ikiaÍ« rh®ªjJ. Mdhš,

gL fÂç‹ br¿it¢ rh®ªjjšy. 
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iii) 

iv) 
ɸ2 ʋ2

ɸ o e X 

E = hɤ  h ɤ

ɤ

hɤ )

i) 

ɸ o 

ii)

KbgUk«) 

VbgUk« m 

KbgUk« ½ mv2

hɤ  = ɸ o + ½mv2
bg

Kbg ½mv2
bg hɤ  - ɸ o  …. 
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ɤ o) 

hɤ o = ɸ o.

K ½mv hɤ  - hɤ o

K h (ɤ  - ɤ o)  

: 

i)

(ii) ɤ  < ɤ o K

iii) ɤ  > ɤ o K  ɤ  

V

V
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fhy¥ Ã‹dilÎ Ïšyhj xUKiw M‰wš kh‰w¥gL«. xU jå¤j ãfœÎ.

Ïjdhš ~ngh£lh‹ gLtj‰F« vy¡£uh‹ cäH¥gLLj‰Fäilna vªjéj

fhy¥ Ã‹dilÍ« ÏU¡fhJ. ÏJ xëä‹ cäœjè‹ eh‹fh« éÂahF«. 

ãW¤J ä‹dG¤j« gL« ~ngh£lhå‹ mÂ®bt© k‰W« ga‹bjhl¡f mÂ®bt©

Ït‰¿»ilnaahd bjhl®ò 

I‹°Oå‹ xëä‹ éisÎ¢ rk‹gh£oèUªJ, 

Kbg = hɤ  - ɸ o     3 

 Vo v‹gJ ãW¤J ä‹dG¤j« k‰W« 2 v‹gJ vy¡£uhå‹ ä‹}£l« våš,

Ã‹ò 

Kbg = 2Vo      4 

 ɤ o v‹gJ ga‹bjhl¡f mÂ®bt© våš, btëna‰W M‰wš 

ɸ o = hɤ o      5 

rk‹ghL 3, 4 k‰W« 5-èUªJ 

eVo = Kbg = h(ɤ  - ɤ o) 6 

v‹gJ gLfÂ®Å¢Á‹ miyÚs«, o v‹gJ cnyhf¤Â‹ ga‹ bjhl¡f

miyÚs«, C v‹gJ xëæ‹ Âirntf« våš, 

ɤ  = k‰W« ɤ o = 

Ï«kÂ¥òfis rk‹ghL 6 él, 

eVo = Kbg = h (  - )     7 

(mšyJ) 

mÂ®bt© k‰W« ãW¤J ä‹dG¤j« (Vo) - tiu¥gl« 

(ɤ ) 

eVo = hɤ  - ɸ o  (m) Vo = ɤ-
ɸ

Mfnt, Vo  ɤ . 

vdnt, ɤ  - Vo  tiuglkhdJ gl« - 6-š fh£oÍŸs go xU ne®¡nfhlhF«. 
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     nk‰f©l bjhl®ig, y = mx+c vD« rk‹gh£Ll‹ x¥Ãl, 

v‹gJ rçÎ. x - bt£L¤J©L ɤ o k‰W« y - bt£L¤J©L - 
ɸ2

MF«. bt›ntW bghUŸfS¡fhd ɤ  - Vo  tiuglkhdJ gl« - 

7-š fh£oÍŸsthW Ïizahd ne®¡nfhLfshF«. vdnt, 

x›bthU ne®¡nfh£o‹ rçÎ   Mdhš, ga‹ bjhl¡f 

mÂ®bt© bt›ntW bghU£fS¡F bt›ntwhdit. 

mÂ®bt© (ɤ ) k‰W« bgUk Ïa¡f M‰wš (Kbg) - 
tiu¥gl« 
Kbg = hɤ  - ɸ o 

vdnt, Kbg x ɤ
ɤ  - Kbg tiuglkhdJ xU ne®¡nfhlhF«. (gl« - 8-š 

fh£oa go) nk‰f©l rk‹gh£il y = mx + c rk‹gh£Ll‹ 

x¥Ãl, ɤ  - Kbg  tiugl¤Â‹ rçÎ h, x - bt£L¤J©L ɤ o k‰W« 

y - bt£L¤J©L - ɸ o MF«. 

mÂ®bt© (ɤ ) k‰W« xë ä‹ndh£l« (I) - tiu¥gl«

        gl« -9-èUªJ, xë ä‹ndh£lkhdJ mÂ®bt©iz¢ 

rh®ªjjšy. 

br¿Î k‰W« ãW¤j ä‹dG¤j« - tiu¥gl«

      gl« - 10-èUªJ ãW¤J ä‹dG¤jkhdJ gL« fÂç‹ 

br¿éid¢ rh®ªjjšy. 

fhy« k‰W« xëä‹ndh£l« - tiu¥gl«

       gL« xëæ‹ br¿Î v¤jifajhf ÏUªjhY«, xë cz® 

bghUëš xëg£l 10-9 S - fhy¤Âš xë ä‹ndh£l« bjé£L 

ãiyia milÍ«. 

xë ä‹fy‹ :

       ÏJ xëah‰wiy ä‹dh‰wyhf kh‰W« rhjd«. ÏJ ä‹ 

f© (electric eye) vdÎ« miH¥gL«. xë ä‹ fy‹ gl« - 12-š 

fh£l¥g£LŸsJ. 
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xë ä‹fy‹fë‹ ga‹fŸ : 

xë ä‹fy‹fŸ bjhiy¡fh£Á fhäuh _y« xëgu¥ò brŒaÎ«, xë bjhiy¤

bjhl®ÃaèY« ga‹gL»wJ. 

Ïit Âiu¥g¤Jiwæš xèæid Û©L« V‰gL¤j¥ ga‹gL»wJ. 

fz¡»L« fUéfëš ga‹gL»wJ. (vL¤J¡fh£lhf xU miwæš EiHÍ«

eg®fë‹ v©â¡ifia fz¡»Ljš) 

ÂUl®, Ô m¿é¥ò kâæš ga‹gL»wJ. 

bt¥gãiy g‰¿ MuhaÎ«, é©Û‹fŸ ãwkhit g‰¿ m¿aÎ« ga‹gL»wJ. 

bjU és¡Ffis¤ jhdhf Ïa¡f¥ ga‹gL»wJ. 

Xëæ‹ bghèÎ¤ j‹ik mséL« fUéfëš ga‹gL»wJ. 

cnyhf¤ jfLfëš (bjhêš Jiwæš) cŸs Á¿a Jis cŸë£l

FiwghLfis¡ f©l¿a¥ ga‹gL»wJ. 

xëä‹ Ãç¤bjL¥ghdhf¥ ga‹gL»wJ (bt›ntW tifahd ãHšfis

V‰gL¤J« bghU£fis¥ Ãç¤bjL¡f) 

Â©k§fŸ k‰W« Âut§fë‹ xë CLUth¤j‹ik g‰¿ m¿a¥ ga‹gL»wJ. 

ntÂæaš éidfë‹ bt£g ãiyia¡ f£L¥gL¤j¥ ga‹gL»wJ. 

Ãsh§ kh¿èæ‹ kÂ¥ig¡ f©l¿a¥ ga‹gL»wJ. 
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O - Ãuhèæ‹ gU¥bghUë‹ miy¥ g©ò : 

fÂ®Å¢R Ïu£il¥ g©òilaJ. mjhtJ, miy k‰W« Jfë‹ g©òfis¥

bg‰¿U¡F«. m©lkhdJ fÂ®Å¢R k‰W« gU¥bghUshš MdJ. vdnt,

Ïa‰if rk¢Óuik¥ig éU«òtjhš efU« JfS¡F Ïu£il¥ g©ò  c©L

vD« KoÎ¡F O-Ãuhè tªjh®. 

efU« JfSl‹ bjhl®òila miy gU¥bghUŸ mit (m) O Ãuhè miy v‹W

bga®. Ïj‹ mit Ús« O Ãuhè miy Ús«,  = . Ï§F m v‹gJ ãiw, v

v‹gJ Jfë‹ Âirntf« k‰W« h -Ãsh§¡ kh¿è. 

O-Ãuhè miy Ús¤Â‹ rk‹ghL :

Ãsh§»‹ Fth©l« bfhŸisæ‹go, ~ngh£lhå‹ M‰wš 

E = h ɤ          1 

I‹°Oå‹ ãiw - M‰wš bjhl®Ã‹ go,

E = mc2        2 

1, 2-èUªJ hɤ  = mc2 (m) m = 
ɤ2     3 

x›bthU ngh£lhY« 'C' v‹w rk Âir ntf¤Âš brštjhš, 

 cªj« (P)  = ãiw x Âirntf« 

   = mv

 mjhtJ, P = 
ɤ2  x C = 

ɤ
 =  (m)  = 4 

O - Ãuhè rk‹ghL 4 MdJ ~ngh£lh‹ k‰W« Vida gU¥bghUŸ JfŸfS¡F«

bghUªJ« vd¡ fUÂdh®. 

 m ãiwÍila ɤ  - Âirntf¤Âš bršY« gU¥bghUŸ Jfë‹ cªj« p = mv.

O-Ãuhè fUJnfhë‹ go, Ïa§F« gU¥bghUŸ Jfë‹ miyÚs«  

 =  =  5 

ÏJ O-Ãuhèæ‹ gU¥bghUŸ Jfë‹ miy¢ rk‹ghlhF«. 

O-Ãuhè fUJnfhë‹ go Ñœf©l KoÎfŸ bgw¥gL»‹wd 
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i) v = o  = ∞ C 5

v = ∞  = o 

ii

:

T K 

K = 
32 KT K 

 m v k ½ mv2

p = mv = √2  = 2 32 KT = √3
 =  =  √3 .

:

m V 

V 

½ mv
2

eV

½mv2 eV  v = 
2
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v‹gJ vy¡£uhDl‹ bjhl®òila O-Ãuhè miy Ús« våš, Ã‹ò  

 =  = 2 /  = √2 1 

bjçªj kÂ¥òfis 1-š ÃuÂæl, 

 = 
6.63  10 34√2  9  10 31  1.6  10 19  = 

12.27√  10 10
 = 

12.27√
nlér‹ k‰W« b#®k‹ nrhjid : 

vy¡£uh‹fë‹ miy¥g©Ãid Kjš Kjèš nrhjid _y« rçgh®¤jt®fŸ

C.J. nlér‹ k‰W« L.H. b#®k® (1927) G.O. jh«r‹ v‹gt® jåahf 1928-š

gof§fëš Ájeyo¡f¥g£l vy¡£uh‹ f‰iwæ‹ éë«ò éisit¡

f©l¿ªjh®. C.J. nléõ‹ (1881 - 1958) k‰W« G.P. jh«r‹ (1892 - 1975) M»nah®

gof§fshš éë«Ã éistilªj vy¡£uh‹fë‹ nrhjid¡fhf 1937 nehgš

gçR bt‰wd®. 

nlér‹ k‰W« b#®k® nrhjidæ‹ mik¥ò gl« 13(a)-š fh£l¥g£LŸsJ. 

l§°l‹ ä‹åiHahš Md vy¡£uh‹ J¥gh¡» x‹W ngça« M¡i[ilhš

ór¥g£L Fiwªj ä‹dG¤j (L.T)  ä‹fyådhš Nnl‰w¥gL»wJ. 

ä‹åiHæèUªJ cäH¥gL« vy¡£uh‹fŸ njitahd Âirntf« bgWkhW

ca® ä‹dG¤j ä‹fy‹ (H.T) x‹¿dhš KL¡f¥gL»‹wd. 

m¢Á‹ têna ÁW JisfŸ bfh©l cUis têna vy¡£uh‹fŸ

mDkÂ¡f¥g£L, Ïiz¡ fÂuhf btëtU»wJ. 

Ïit ã¡fš gof¤Â‹ nkš éGkhW brŒa¥gL»‹wd. Ïit gof mD¡fshš

všyh¤ ÂirfëY« Ájwyo¡f¥gL»‹wd. 

Ájwyo¡f¥g£l vy¡£uh‹ f‰iwæ‹ br¿Î vy¡£u®‹ cz®é _y«

msél¥gL»wJ. Ïªj cz®éia  é£l (V‰gh‹) msÎnfhè‹ ÛJ RH‰¿,

ä‹ndh£l¤ij ms¡F« cz®Î E£g« äFªj fhštiuÛ£lUl‹

Ïiz¡f¥g£L ä‹ndh£l« gÂÎ brŒa¥gL»wJ. 
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vy¡£uhå‹ éë«ò éisÎ msÅLfëèUªJ gU¥bghUŸ miyæ‹ miyÚs«

0.165 nm MF«. 

54v ä‹dG¤j¤Âš vy¡£uhDl‹ bjhl®òila O-Ãuhè miyÚs«  

 =  = 
1.227√  nm 

 = 
1.227√54  nm = 0.166 nm 

ÏÂèUªJ, fU¤Âæš kÂ¥ò«, nrhjidæš f©l¿ªj kÂ¥ò« äf¢

rçahf¥ bghUªJtij¡ fhzyh«. 

nlér‹ k‰W« b#®k® nrhjidahdJ vy¡£uhå‹ miy¥ g©igÍ« O-Ãuhè

bjhl®igÍ« cWÂ¥gL»wJ. 1989-š Ïu£il¥ ÃsÎ¢ nrhjidÍ« xëæ‹

miy¥ g©ig Ïnj nghš és¡»aJ. nkY« 1994-š, vy¡£uh‹fis él

äšèa‹ kl§F ãiw bfh©l mnaho‹ _y¡TW f‰iwfis¡ bfh©L

FW¡Ñ£L éisÎ¥ g£ilfŸ bgw¥g£ld. 

eÅd Fth©l« vªÂuéaè‹ ts®¢Á¡F mo¥gil O-Ãuhè fUJnfhshF«.

ÏJ vy¡£uh‹ -xëæaš òy¤Â‰F« tê tF¤jJ. 

x¿æaš E©nzh¡»ia él gy kl§F gFÂw‹ bfh©l vy¡£uh‹

E©nzh¡»æš, vy¡£uhå‹ miy¥ g©ò j¤Jt« ga‹gL»wJ. 

nkh°ny éÂ :

Áw¥ò X-fÂ®fŸ g‰¿a nkh°ny nrhjidfŸ (1913 - 1914) mQ v© g‰¿a

fU¤Â‰F äf K¡»a¥ g§if t»¤jd. 

m¡fhy¤Âš Kjèš jåk§fŸ Mt®¤jd m£ltizæš mt‰¿‹ mQ

vilfë‹ VW tçiræš mik¡f¥g£ld. jåk§fë‹ ntÂ¥ g©òfŸ

bjhl®¢Áahf mikªjnghÂY« Áy FiwghLfŸ ÏUªjd. ngh® mnj M©L

mtUila khÂçia btëæ£lh®. Ï«khÂçæš, bt›ntW M‰wš k£l§fëY«

vy¡£uh‹fë‹ g»®Î g‰¿a fU¤J Ïšiy. mªjeh£fëš, nkh°ny bgU«

v©â¡ifæyikªj jåk§fë‹ Áw¥ò X-fÂ®fë‹ mÂ®bt©fis

msé£lh®. mt® Mt®¤jd m£ltizia, mÂ®bt©â‹ ÏUko _y¤ij

jåk§fë‹ ÏU¥Ãl v‹ii¥ bghW¤J mik¤jh®. mt® xU ne®¡nfhL

tUtij¡ f©l¿ªjh®. nkh°ny tiugl¤Â‹ xU gFÂ gl« 18-š

fh£l¥g£LŸsJ. Ï§F Kx - x-vÂç‹ √ 2 - thdJ mQ v©â‰bfÂuhf

tiugl« tiua¥g£LŸsJ. 
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Kx - X 

Kx - X 

Ni, Co Co, Ni 

√ a (z - b) 

a, b 
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x10
17

  Kgm
-3 

∆M =ZMP + (A-Z)Mn  - m 

Mp  = 

Mn   =

m  =  

Eb=  ∆ MC
2
 = (Zmp+ (A-Z) Mn -m) C

2 

         = (Zmp + (A-Z)) Mn-m x931.49 MeV   

Eb /4 

, ,
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                                  Z  X 
A   

                                   z-2 Y
 A-4    

mx – my – m He C2 

KE
A 4

Q 

A 
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iA£u#‹  ãwkhiy tçirfŸ  

* maåah¡f ä‹dG¤j« = 13.6 Z2 volt 

* n-tJ  t£l¥ghijæš ÏUªJ  Fiwªj  t£l¥ ghij¡F  vy¡£uh‹ jhÎ« nghJ »il¡F«  

ãwkhiy tçfë‹  v©â¡if 
 1  2
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4 4

235 238 239 4

2 -1 -2 
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ev Mev kev volt 

15. 

x 1016 J x 1010 J x 108 J x 104 J

a.m.u

Mev-

x 10 4 K x 107 K x 108 K x 1010 K 

H1 H2 H2 H3 P30 SI30 C12 C13 

Mev 

x10-20 kg x10-24kg x10-27kg x10-27kg 

a.m.u-

931 kev ev Mev Mev 

x x 

x x 
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200 
80

168

18 18

0 0 0 1 

14 3 34 3 15 3 17 3 

0.693 0.693 
4 206

10 11

10 11 
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*  





* 


1


 

* 

* 



    



* 



*   



    

* N   Si Ge   



 



* (2 - 3AO) 







 Si  Ge     



*    (n = 3)    

(n = 4) 4 (2s,

2p) 4N.

* 8(2s + 6p)

4N 2N 2N S- 

l = 0) 2N 6N P -  
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* p 

A) 

* 

     

 

*  l = 16N 



 l = 0 

  B)  



* 





    C)  



* 

Eg D)

* 8N 4N 



*  4N  (4N)  
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() 
1


 



 


2 810 10 m   

2 8 1
10 10 Sm 

 




5 610 10 m   

5 6 1
10 10 Sm  

 


11 1910 10 m  

11 19 1
10 10 Sm   

           



  

* 





* 
       


* 



*     



* 

* 

* 
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* 



* 

   



*  







 



  

* 



*  

6ev 

   



 7eV.



* 

(OK), 





 1eV.  
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* 

* 

      



* Ge Si 
2 2 6 2 2(14) 1 ,2 ,2 ,3 ,3Si s s p s p

2 2 6 2 6 10 2 2(32) 1 , 2 , 2 ,3 ,3 3 , 4 , 4Ge s s p s p d s p

* 

Ge 



* 



    Ge   

 

* OKGe 

0.72eV 

* OK Ge 

* Ge 

0.72eV Si 1.1eV.

* 





*       



* 



* 





* 
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ne = nh = ni

ne - 

nh - 

ni - 

* 

*   
16 3( 10 )m 

* 



* 



*        





* 

* 



*  (Eg) 



* Eg Ge Si C 

 /2Eg kt

e n o
n n n e

   



 no = 

k 

T = 

Eg ne T 
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*  

(Ie) 

  (In)



I = Ie + In

* 

 

* 



* 1ppm 



*  

 

 

 

 



*  

 

   



 

  



n -  

* Si Ge 
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* 



* 

0.045ev 

* 



* n 



*  



* 

* n -   n - 





* n - 

*   Si   





* 

  (0.045eV 



* 



(0.03eV) 





P -  

* Ge Si 

Ge Si 



*       



* Ge - Ge In - Ge 
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* Ge - Ge 



P - 



*    

 





* GeSi 

   



* 



*     





* 

 2

e n i
n n n 

* n - 
e d n

n N n

Nd = 

* P - 
e a e

n N n 

Na = 

   

* 

  





* Si - 

7 X 1015/m3, Ge - 6 X 1019/ m3 
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* 

j V
ne

E E
     

 

n  

v  

E  

  V
E    

 ne 

* 
e n n

n e e n e   

P-n  

* P - n - PN 





*  p

   n - 

p - n 

* p - n 



* p 

n - 



* p - n n - p - p -

n - 

n p - 



* 

*        

10-6m 

* 0.3V 0.7V  p N
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p-n   

* p - n p   n - 



* 

 



* p-n p - n - 



* 

  



*  I-V 
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*  



* 

*(OA 

*  (AB 

* 

  





 

*   



* p-n 



* p-n 

  

* 

*       



*   



* RL 



 

* 
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*  



*   a.c. 



* D1 D2



*  D2  D1



* 

 

* 

p-n 

* 

 (V)  



 

* 

p - n 

p-n 



* 

 



* 
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*    



Vi - 

R  

Iz - 

Vz - 

IL - 

RL  

Vo - 

*     AB   

     

 `R’  



Vi - Vo R  RL 



(RL) 

  RL       



* 

IL Iz I

R 

(Vo) 

   IL       

 I Vo 



*         



Vo

R 

R 
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* 

* p - n 



   





 

* 







  

 

* 1KWm-2. 

       



  p-n    

pn p 

* n p p-n 

p p - 

n - 

 p - 
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V - I  

* V - I y -

V = O E1 E2 I1, I2 

 Id V1

V2 E2 = 2E1  I2 I1 



 

 (LED) :

* 

p-n 





* LED n -  p - 

LED LED



* LED 



LED - 



 

* LED 

* LED 
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* GaAs 



* LED 



*      LED - 



* LED 

 

* p n - p-n-

p n - p -n - p -

n  (B) 



* 

(E)  (C) 



* 



*  

(transfer - resistor)

  

* 



*  



* n - p - n, Si 
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* 

RL 

* Ie, IB, IC Ie = IB +

IC

* 



C

E

I

I
  

C

E

I

I
 

1 1
1C C

C

I I
I

   
    

1




 
 

1







   

*    

   

*         

 

*  (VBE)  (IB) 



* (VCE)  (IC) 



* 

*  (IB) 
(VBE) IB VBE 
   
VCE - VCE 
    IB   
   VCE   
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* IB VCE IC 



* VBE   

IB IC 

* IB IC 

 (ri) :

* VCE  (VBE)

(IB) 

*    ri  



BE
i

B VCE

V
r

I

 
   

 (ro) :

* IB   (VCE) 

(IC) 

CE
o

C
BI

V
r

I

 
   

* VCE IC 

 (VCC)  



*    
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  () :

* VCE  



,C C
ac dc

B B
CEV

I I

I I
 

 
   

* IC, IB  IC = 0, IB = 0 dc 
ac



   

* 
BB B B BE

V I R V  

CE CC C C
V V I R  

* VBB Vi VCE VO 
i B B BE

V I R V  
o CC C C

V V I R  
* Si Vi 0-6V 

IC Vo - VCC.

* Vi 0.6VIcRc Vo 
Vi Ic Vo 1.0V 


* Vi Vo 



* Vi Vo(Vcc) 
Vi  Vo 


* 
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* 



* VBB IB IC 



* VCE = VCC - ICRC

dC VCE 

* VBB  VS       



* Vo - 

* 



* 

* ac Vi VBB 



* Vi = 0 

CC CC C i
V V I R   

BB EE B B
V V I R  

0
i

V  

( )
EE BE B B B B i

V Vi V I R I R r    

( )
i B B i B

V I R r r I    

* IB IC - 

C
ac

B

I

I






* ac (Ai) 

* IB -IC - VCE - (RL) 

VCC 



0
CC CE L L

V V R I     

CE L L
V R I   

O L BacV IR  
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*  

CE L
V

B

o
ac

i

V V R
A

V r I r



   



  



*  ac vAp XA

 

*      L-C    L

C 



* 


1

2 LC





*  



* 



* LC 
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* 



  

* 

   

i) OR  

* 

* 



0 0 0

0 1 1

1 0 1

1 1 1

A B Y A B 

ii) AND  

*        



Y = A.B



0 0 0

0 1 0

1 0 0

1 1 1

A B Y A B 

ii) NOT  

*  Y A 



0 1

1 0

A Y A
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i) NAND  

* AND NOT  NAND 

 .Y A B


.

0 0 1

0 1 1

1 0 1

1 1 0

A B Y A B

ii) NOR  

* OR NOT 

  Y A B 


0 0 1

0 1 0

1 0 0

1 1 0

A B Y A B 

ii) XOR  

* XOR OR, AND NOT 

 . .Y A B A B A B   


0 0 0

0 1 1

1 0 1

1 1 0

A B Y A B 

  

* NAND NOR 

(i) .A B A B 
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(ii) .A B A B 

*   

i) A AB A B  
ii) ( . ) ( ).( )A B C A B A C   

iii) .( ) .A A B A B 

  (IC)

* 

  



*        



i) MSI (Medium scale integrated circuits)

ii) LSI (Large Scale integrated circuit)

 

* 

* 

* 

* 
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0.961.7.2 mA

0.29 mA 0.35 mA 0.39 mA 0.43 mA

 2480 nm 





   

 





  = 100, V
CE

 = 5V

R
B 
V

m


200 x 103 1 x 103  500  2 x 103

 NAND OR 

NAND  NAND

NAND  NAND 

 Y 

A B AB A + B

367 SALEM DISTRICT - SCHOOL EDUCATION DEPARTMENT

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


 

A B AB A + B

  5k  

1k      

   

 0.5V
800 
8V0.96
26 A 30 A 36 A 40 A

 
N P 
N N 
N P 
N P 

 Y A B  
OR  AND  NOR  NAND 

 500   = 62 R
1
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