
3
     



 : ' ' 

, " " 

, 

= × 


: 

(i) 
(ii)  ( ) 

 
1 

1 , 
1 

F
BA S 

 = × 
1 = 1 N × 1 m 

 1 J  = 1 Nm  (SI ) 
 

Ex.1  1 m 
10N 

? 
Sol. 

: 
 W = F × S 

,  , F = 10 N 
,  ,     S = 1 m 

, , W = 10 × 1 J 
 = 10 J 

, 10 
 

Ex.2  10 N 2 m 

Sol. = × 



,  = 10 N 
 = 2 m 

,  W = 10 N × 2 m 
 = 20  = 20 J 


 

 : 
, 

 : 

 : 
, 

'm' , 'h' 
, 

(F) =  = mg 
'W' , 
 W = F . h = mg . h 

 W = mgh 
"

, 

Ex.3  
120 N 

100 m 
Sol.  , F = 120 N; , s = 100 m 

, 
W = Fs = 120 N × 100 m = 12,000 J 

 

Ex.4  5 kg 3 m/s2

4 . 

Sol. : , m = 5 kg 
, a = 3 m/s2 

 F = ma = 5 × 3 = 15 N 

W= Fs = 15 N × 4 m = 60 J 
 

Ex.5  200 kg 
5 m 
(g = 9.8 ms–2 ). 

Sol. 
mg = 200 × 9.8 = 1960.0 N 
 h = 5 m 

, W = mgh 
W= 1960 × 5 = 9800 J 

 

 
( ) 

'F' 's' 


F sin  
F 

F cos  
S BA 


w = f × s ×cos  





= 90º
W = F.S × cos 90º = F.S × 0 = 0 

 : 


, 

, 



, 
( ) 


, 

( ) 

, -

? 

, 

 

Ex.6  100 N 
60º 

s = 3 m

Sol. , F = 100 N, s = 3 m, = 60º. 

 W  = Fs cos = 100 × 2 × cos 60º 
= 100 × 3 × 2

1   = 150 J (cos 60º = 2
1 ) 

 

Ex.7  8,000 N  64,000 
J 

Sol.  W = 64,000 J;   F = 8,000 N 
W = Fs 

64000  = 8000 × s 
 s = 8 m 


 :

- 
= 

le; kx; kfy;
Zdk; kx; fd;k   P = t

W

, 

 W = F.S 
P = t

W   = t
FS  = F × V =  × 

 : S.I. 
1 /

1  = 
lsd.M
twy

1
1

1 = 1 kW = 1000 W 
1  = 1 H.P. = 746 W 



Ex.8  750 N 5 s 15 m 
: 

(i) 
(ii) 

Sol. (i)  W = F.s 
Here   F = 750 N; s = 15 m 

  W = 750 × 15 = 11250 J 
 = 11.250 kJ 

(ii) , - 
    P = t

W   
, W = 11250 J; t = 5 s 

 P = s5
J11250  = 2250 W = 2.250 kW 

Ex.9  10 100 kg 
3 m 

: 
(i) 
(ii) 

Sol. (i) 
 W = F . s 
,  F = mg = 100 × 10 = 1000 N 

W = 1000 N × 3 m = 3000 joule 
(ii) , P = t

W , W = 3000 J 
t = 10 s 

   P = s10
J3000  = 300 W 

 

Ex.10 5 60 
20 m 
( : g = 10 m/s2,  = 1000 
kg/m3) 

Sol. , W = F.s ...(1) 
,      F = mg  ...(2) 

, = × 
= 60  = 60 × 10–3 m3 

 = 1000 kg/m3 
 , m = (60 × 10–3 m3) × (1000 kg/m3) 

 = 60 kg 
  (2) - 

F = 60 kg × 10 m/s2 = 600 N 
,  W = F . s = 600 N × 20 m = 12000 J 

  = t
W   = s5

J12000   = 2400 W 
 

Ex.11 10 5 kg 
10 m 

, 
- 

Sol. m = 5 kg; h = 10 m; t = 10 s 
g = 10 m/s2  

, P = t
W   = t

mgh   = 10
10105    = 50W 


 :

, 
, 

 : 
SI , 

(J) CGS , 
1 = 107 



 1 = 1 × 1   
 = 1 × 60 × 60 sec 
 = 3600 J 

 1 (kWh) = 3.6 × 106 

1 = 4.18 J 
(eV) 

1 eV = 1.6 × 10–19 J 


- 
(A) (B) 

 : 
, 


: 

m 

A BS 
v 

m v 

F = ma ...(1) 
, 

v2 – u2 = 2as, 
 02 = v2 – 2as 

 s = a2
v2 ...(2) 

= 

 = × 
= F . s ...(3) 

F (1) 
(2) s 
(3) , 

K.E. = ma × a2
v2  = 2

1  mv2

m v 
, 

2
1 mv2

 

Ex.12 100 gm 50 m/s 

Sol. - 
 K.E. = 2

1  mv2 



 m = 100 gm = 0.1 kg; v = 500 m/s 
K.E. = 2

1  × 0.1 × (50)2  

=  2
1 × 0.1 × 50 × 50 = 125 J 

 

Ex.13 2.5 m 
4 kg 

? 
? 

( g = 9.8 m/s2) 
Sol. 

, v2 = u2 + 2gh 
 u = 0; g = 9.8 m/s2 ; h = 2.5 m 

, 

v2 = 02 + 2 × 9.8 × 2.5 = 49 
 v = 7 m/s 

, 
= 7 m/s. 

Ex.14 4 kg 128 J 

Sol. - 
 K.E. = 2

1  mv2

 K.E. = 128 J; m = 4 kg 
  128  = 2

1  × 4 × v2 
 v2  = 64;  or    v  = 8 m/s 

 

Ex.15 
, , 

? 

Sol. (i) " " (m) 

( 2m 
), 

(ii) , " " (v2) 
, 

( 2v ) 
4 

(2v)2 = 4v2. 

 

 

 : 
m 

h 

F = mg 

, h 

= × = mgh 

, 
, U = mgh, 



Ex.16 2 kg 10 m 
, ? 

Sol. - 
U = mgh 

 , m = 2 kg; g = 10 m/s2; h = 10 m 
  U = 2 × 10 × 10 = 200 J 

Ex.17 25 kg 
1250 J 

? ( g = 10 m/s2) 
Sol. h 

- 
 U = mgh 

 ,    U = 1250 J; g = 10 m/s2; m = 25 kg 
    1250 = 25 × 10 × h 

 h = 5 m 



 

 : 

h , 
x ( B) v 

v' 

A : 
EA = + 
EA = m(0)2 + mgh 
EA = mgh  ………  (i) 

B  : 
EB = 2

1 mv2 + mg (h – x)   ……. ..(ii) 

h x 
A 

B
C (h–x)

C  : 
EC = 2

1  m (v')2 + mg × 0 

EC = 2
1 m (v')2 ……..(iv) 

: EA = EB = Ec 
, , 

, 

, 

CA 
K.E.

T.E.

P.E. 

 




 :


 

 : , 

 : , 

 : 

, 

 :

 : 

 : 


 

: 
, 

, 
, 

BC A 
(PE + KE) (PE + KE) (  P.E.) 

( K.E.)
(  P.E.) 

 B , 
 (

). 
 B A 

, 



 A , 
 (

). 
 A C 

, 

 C , 

C , 
( ). 

:  
Ex.18 1200 kg , 20 m/s 

40 m 

Sol. , 

, u = 20 m/s; , 
v = 0, , s = 90 m 

,  v2 = u2 + 2as, 
 02 = (20)2 + 2 × a × 40 

80a = –400 
a = –5 m/s2 

- 
F = ma 

  m = 1200 kg; a = – 5 m/s2 
  F = 1200 × (–5) = – 6000 N 

- 
 W = Fs 

  F  = 6000 N; s = 40 m 
  W  = 6000 × 40 J = 240000 J 

 = 2.4 × 105 J 
 = 2.4 × 105 J 

Ex.19 20 m/s 
800 N 

Sol. , P - × 
P = F . v 

 F = 800 N; v = 20 m/s 
  P = 800 × 20 = 16000 

 = 16 kW 
 

Ex.20 0.5 kg 
0.5 m 

( g = 9.8 m/s2) 
Sol. , W = F . s 

, F 

 F = mg 
 =  (0.5 kg) × (9.8 m/s2) 
 = 4.9 N 

     s = 0.5 m 
 ,   W = (4.9) . (0.5m) = 2.45 J. 

Ex.21 2500 kg 1000 N 
320 m 

, 

? 

Sol. ,  F = 1000 N 
,   s = 320 m 

 , W = F . s 



 = (1000N) . (320 m) 
 = 320000 J 

, 

Ex.22 v 
3v 

Sol. , 
, m 

-
- 

(i)  = m 
 = v 

, 
= 2

1  mv2 ...(1) 
(ii)  = m 

 = 3v 
, 

= 2
1  m(3v)2 

= 2
1  m × 9v2  

= 2
9 mv2 ...(2) 

, 
, (1) 

 (2), , : 

tkZ dh xfrt Åf}rh; fi.M
frt ÅtkZ fi.M dh xizFke =

2

2

mv2
9

mv2
1

tkZ dh xfrt Åf}rh; fi.M
frt ÅtkZ fi.M dh xizFke  = 9

1 …. (3) 
, 1 : 9 

(3) 
: 

 = 9 × 

, 
9 

 (v  3v), 
"9 " 




