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LECTURE SHEET

 (Work) :

W

J ML2 T−2

 (Jule) : (N)

m (J)

 1J = 1N  1m = 1Nm 

 (Positive Work) :

 (Negative Work) :

 (Energy) :

E [E] = [ML
2 T

−2
]  

 (Kinetic Energy) :

 (Potential Energy) :



 (Gravitational Potential Energy) :

Ep Ep = mgh

 - (KWh) : (KWh)

1KWh

1 KWh = 1000 Wh 

  = 1000 Js−1  3600 s  

  = 1000 Js−1  (60  60) s 

  = 3.6  106 J 

 (Principle of Conservation of Energy) : 

 

 (Power) :

t W P = 
W

t
 

 Watt [P] = 

[ML2T-3] 

 (Watt)

 1W = 
1J

1s
 = 1Js−1 

= 1Nms−1 

 (Efficiency) :



Ei

E0  = 
E0

Ei
 

 



  = 
E0

Ei
  100% 

 90%- 90%

100 J 90 J

 (Horse Power) H.P

1 H.P = 746W 

 200 -

200 200,000,000

 Ávbg~jK cÖkœ I DËi  



ML
2
T−3

746

1eV

1eV  1.6  10−19 J

1kWh

1kWh = 3.6  10
6
J



 
 Abyavebg~jK cÖkœ I DËi  

W P

(J) (Watt)



[ML
2 

T
−2

] ML
2 
T
−3



550

1 1 1

HP (Horse Power)

200 MW

200 MW

200000000 J

1eV

eV

1eV = 1.6  10−19J 1 (V)

1.6  10−19C 1eV

m h



  Ep = mg  h ................ (i) 

 



-

→ →

E

E = mc2 m c 3  10 ms−1 



-

MvwYwZK mgm¨v I mgvavb 



W = Fs 

F =

s =

 P = 
W

t
 = 

mgh

t
 

W =

t =

 Ep
 = 

mgh 

m =

h =

g =

 Ek = 
1

2
 

mv2 

m =

v =

 

  

 100% 



35 kg 20 

cm 20

5 s-

m = 35 kg 

h = (20  20) cm  

  = 400 cm 

  = 4m 

t = 5s 

g = 9.8 ms−2 

P = ? 

P = 
W

t
 = 

mgh

t
  

P = 
35kg   9.8 ms−

2
    4m

5s
 

  = 274.4 W 

  274.4 W 

800 kg 

20 s- 10 m 

m = 800 kg 

t = 20 s 

h = 10 m 

g = 9.8 ms−2 

P = ? 



P = 
W

t
 = 

mgh

t
  

  = 
800 kg  98 ms−2  10 m

20 s
  

  = 3920 W = 392 kW 

 3.92 kW

20 m 

10 KW 

1

h = 20 m 

P = 10 KW = 10000 W 

t = 1 hr = (60  60) s = 3600 s 

g = 9.8 ms−2 

m = ? 

P = 
W

t
 = 

mgh

t
  

m = 
Pt

gh
  

  = 
10000 W  3600 s

9.8 ms−
2
  20m

  

  = 183673.5kg

 183673.5 kg

200 m 60 

kg 

25 s



s = 200 m 

m = 60 kg 

t = 25s 

Ek= ? 

 v = 
s

t
 = 

200 m

25 s
 = 8 ms−

1 

Ek = 
1

2
 mv2 

  =  
1

2
  60 kg  (8ms−

1
)
2
  

  = 1920 J

 1920 J

100 m 60 

kg 

12.5 s

Ans. 1920 J

4000 kg 54 

kmh
−1

1000 kg 

m1 = 4000 kg 

v1 = 54 kmh−
1 

  = 
54  1000m

3600 s
  

  = 15 ms−
1 

m2 = 1000 kg 



Ek = 
1

2
 m1v

2

1
 

  = 
1

2
  4000 kg  (15 ms−

1
)
2 

  = 450000 kg m2s−
2 

  v2 = ? 

Ek = 
1

2
 m2v

2

2
 

v
2

2
 = 

2Ek

m2
  

v
2

2
 = 

2  450000 kgm2s−
2

1000 kg
 

v
2

2
 = 900 m2s−

2
  

 v2 = 30ms−
1 

 v2 = 30 ms−
1 

  = 
30 m

1 s
  

  = 

30  
1

1000
 km

1

3600
 hr

  

  = 108 kmh−
1

 108 kmh−
1

40 kg 

30 kg

7 ms−
1
 8 ms−

1
 

m1 = 40kg 



m2  = 30 kg 

v1= 7ms−
1 

v2 = 8ms−
1 

Ek Ek 

Ek = 
1

2
 m1v

2

1
 

  = 
1

2
  40 kg  (7ms−

1
)
2   

  

  = 980 J 

Ek = 
1

2
 m2v

2

1
 

  = 
1

2
  30 kg  (8ms−

1
)
2
  = 960J 

980 J > 960 J, 

20 KW 

1 3000 kg 10 m 

(i) (ii) 

(iii) 

(i)  

m = 3000 kg 

h = 10 m 

g = 9.8 ms−
2 

t = 1 min = 60 s 

P = 20 KW 

 (i) E = ? 

 (ii) P = ? 

 (iii)   

 (i)

 E = 



  = 

  = mgh 

  = 3000 kg  9.8 ms−
2
  10m 

  = 294000 J = 2.94  10
5
J 

 2.94  10
5
J 

(ii)  

P = 

  = 
2.94  105 J

60 s
 = 4900W 

  = 4.9  10
3
 W  

  = 4.9 KW 

(iii)  



4.9 kW

20 kW
  

  = 0.245  100%  

  = 24.5% 

 Ans. (i) 2.94  10
5
 J; (ii) 4.9 KW; (iii) 24.5%

10 KW 

1000 kg 10 m 1

(i) (ii)

Ans. (i) 9.8  10
4
J; (ii) 1.63 kW; (iii) 16.3%]  

50 kg 20 

s- 10 m 



m  = 50 kg 

t  = 20 s 

h  = 10 m 

g  = 9.8 ms−
2
 

P  = ? 

P = 
W

t
  

   = 
mg h

t
  

  = 
50 kg  9.8 ms−

2
  10 m

20 s
  

  = 245 W

  245 W




