


PZz_© Aa¨vq 

KvR, ÿgZv I kw³
cvV m¤úwK©Z ¸iæZ¡c~Y© welqvw` 

 (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

enywbe©vPwb cÖ‡kœvËi
 

 L

M N

 

K 

M N

 m 20 m, 30 m, 40 m 50 m

K 20 m L 30 m 

M 40 m  50 m

v
 m

s
−
1
 

t sec 

 

 OA L AB 

M CD N DE 

 

K 1.25  105 J  5  104 J

M 1.25  104 J N 6.2  103 J

 

i.  

ii. 

 

iii. 

 

 K i L ii 

 M iii  i, ii iii 

 

K MLT-1
L MLT-2

 ML2T-2
N ML-2T-2

 

K 36  104
L 36  105

 36  106
N 36  107

 50 kg 25 20

K 2430 J L 2440 J

 2450 J N 2460 J

 

K L

M 

 75 m [g 

= 9.8 m s−2]

 38.3 m s−1
L 75 m s−1

M 735 m s−1
N 1470 m s−1

 65 kg 9 ms-1

K 263225 J  26325 J 

M 263275 J N 5265 J

 

 L

M N

 60 kg 1920 J

 8 ms-1
L 16 ms-1 

M 32 ms-1
N 64 ms-1

 700 J 40 N 

10 m 

 5714% L 4286% 

M 571% N 143%

 

K 546 L 646  746 N 846

 40 kg 12 s − 6 m 

W 

K 20 L 3266  196 N 784

 

K →

L →

M →

 →

 

 i. 100%  

 ii. 

iii. 

 K i  ii L i  iii M ii  iii  i, ii iii 

 

i.

ii.

iii.





 K i  ii L ii  iii  i  iii N i, ii  iii

 −

 i.  

 ii. 

iii. 

 K i  ii L i  iii M ii  iii  i, ii iii

 E V 

i. E  V2

ii. E   V

iii. E  V 

  i  ii L i  iii M ii  iii N i, ii  iii

 

i.

ii.

iii.

 K i  ii L i  iii  ii  iii N i, ii  iii

Y 

A 

X 
O 

80 

60 

40 

20 

4 3 2 1 

→ (t) 

→
(m

) 

100 

 A 

 K 10 J  20 J M 30 J N 40 J

 −

i.

ii.

iii.

 K i  ii L i  iii M ii  iii  i, ii  iii

C 105 gm 

784 m 

C 

B 

A 

 B 

 K 8125 J  80.67 J M 8125 J N 8067 J

 

i.

ii. C B 

iii.

 K i  ii L ii  iii  i  iii N i, ii  iii 

 

15 m 

B 

C 

15 m 
10 m 

10 m 

10 m 
A 

P 2 kg 

 P 

 K 196 J L 294 J M 490 J  588 J

 

i.  A Ep = 2EK

ii. B Ep > EK

iii. C Ep = EK

 K i  ii  i  iii M ii  iii N i, ii  iii

4.1 KvR 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

 L

M N

 

K L

M 

 

K      

M   N   

 1J

K 1 kgm L 100Nm    

  1 Nm  N 10 kgm2g−2 

 25 J 

 1N  25m L 25N  1m 

M 15N  5m N 25N  25m 

 

K L

 N

 F s

K

F

s
 F.s  

M F − s N F + s

 



L

M





N

 

 0 L 90 

M 180 N 270

 

K

   

 M

N

 

K 0 L 180 

 90 N −180

 1N 1 m 

K 4 J L 3 J

M 2 J  1 J

 

K 

M N

 

 L

M N

 

K 

M N

 50 kg 150 m 

K 535  104 J L 635  104 J

 735  104 J N 835  104 J

 

K 0 L 90

 180 N 360

 85 kg 9  104 J

K 10604 m  10804 m

M 11004 m N 11204 m

 7 MW 

K 7  106 W  7  106 J

M 7 J N 7 W

 55 kg 150 

K 8108  104 J L 8205  104 J

 8085  104 J N 8108  103 J

 

K 

M N

 

 L

M N

 10 N 60 5 m 

 25 L 50

M 75 N 100

 20 N 

60 5 m 

K 100 J  50 J

M 25 J N 0 J

 

K L

M N

 500 N 70 m

K 35  10
4
J  3.5  10

4
J

M 35  10
5
J N 3.5  10

3
J 

 100N 5m

K 2  10
3
J L 5  10

−2
J  

M 5  10
3
J  5  10

2
 J 

 60 kg 2 km

K 1.20  10
5
J L 5.88 10

2
J

 1.176  10
6
J N 1.47  10

4
J 

 50 kg 20

K 9.810
2
  9.810

3
 

M 9.810
4
 N 9.810

5
 

 10kg 10m

K 100 J L 900 J 

 980 J N 1000 J 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

i. 

ii. 

iii.

  i  ii L i iii 

 M ii  iii N i, ii iii 

 

 i.

ii. 

iii.

 K i  ii L i  iii 

  ii  iii N i, ii iii 

 

 i. 





 ii. 

 iii. 

 K i  ii 

 M i  iii N ii iii 

 

 i. 

 ii. 

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 i. 

 ii. 

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 50 kg F

∆s = 2m

 i. F 60 N 

 ii. 980 J

iii. 

 K i  ii L i  iii 

  ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

20 m 8 m

10 m 580 N

 

 i. 20 m  

 ii. 6 m

iii. 10 m

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 

 5800 N L 5840 N 

M 5880 N N 58000 N

70 kg 200 m

 

K 100 m  200 m 

M 50 m N 150 m 

 

 1.372  105 J L 1.375  105 J

M 1.377  105 J N 1.370  105 J 

4.2 kw³ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

 L

M N

 

K L

M 

 

K L

 N

 2 kg 50 m

 375 m L 30 m

M 20 m N 125 m

 

K 

M N

 150 kg 675 J

 3 ms-1
L 4 ms-1

M 5 ms-1
N 6 ms-1 

 m Ek

K Ek  m L Ek  m 

M Ek  m2
 Ek  m

 

 L

M N

 

K L

 N

 

K   

M N

 

 L

M N

 

K L

M 

 

K 

M N

 

K L

M 

 

 L

M N

 





K 

M N

 

K



M

N

 

K 

M N

 70 kg 1715 J  14 ms-1

K L

 N

 4 g 10 ms-1

K 05 J L 200 J

 02 J N 20 J

 1 kg −

K 25  10-10 KWh  25  1010 KWh

M 108  1019 KWh N 108  10-19 KWh

 2 kg 3 ms-1 6 ms-1

K 9 J L 18 J

 27 J N 36 J

 10 kg 30 m

K 300 J L 2943 J

M 2943  102 J  2943 J

 70 kg 7 ms-1

K 1571 J  1715 J

M 1517 J N 1175 J

 60 km/h

5000 kg

K 137  106 J L 9  106 J

 694  105 J N 25  109 J

 5 kg 30 m

K 150 J L 1260 J

 1470 J N 1570 J

 

K L

 N

 1260 J 6 ms-1

K 50 kg  70 kg

M 90 kg N 110 kg

 

K 

M N

 500 kg 5 ms-2 5 s

K 625 J L 6250 J

 156250 J N 3125500 J

 70 kg 1260 J

K 4ms−1 
 6 ms−1 

M 16 ms−1 
N 20 ms−1 

 10 kg 10m

K 100 J L 200 J 

 980 J N 9800 J 

 1 kg 2 ms−1

K 19.6 J L 39.2 J 

 0 J N 98 J 

 800 kg 36 kmh−1

K 5.18  10
5
 J L 1.02  10

4
 J

 4.0  10
4
 J N 7.20  10

3
 J 

 1 kg 10 m

60 J

K 98 J  38 J 

M 40 J N 30 J 

 6 kg 20 m

 1176 J L 1180 J 

M 1170 J N 1190 J 

 40m

 10 m L 40 m 

M 15 m N 20.6 m 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

i.

ii.

iii.

 K i  ii L i  iii 

  ii  iii N i, ii  iii

 

i.

ii.

iii.

  i  ii L i  iii 

 M ii  iii N i, ii  iii

 800 kg 20 s- 10 m

 i. 10 m 78.4 kJ 

 ii. 3.92 KW

 iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 −

 i.   

 ii. 

 iii.  





 K i  ii L i  iii M ii  iii  i, ii iii 

 5 kg 6.0 m

 
 i. 294 J

 ii. 73.5 J

 iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

60 kg 1 50 m 

 

  29400 J L 24900 J

 M 92400 J N 94200 J

 2 ms-1 

 K 60 J  120 J

 M 240 J N 300 J

1 kg A 

(AC = 100 m AB = 
AC

2
)

A 

B 
C 

(g = 10 ms-2) 
 

 

 K 100 ms-1  4472 ms-1

 M 4427 ms-1 N 3162 ms-1

 

i. C

ii. B 

iii. A 1000 J

 K i  ii L i  iii 

  ii  iii N i, ii  iii

 

A 100 g  A 

20 m 

60 m 
B 

C 

 B

 K 0 J L 0.98 J

  39.2 J N 3920 J

 

i. B

ii. B  2 = B

iii. A B

 K i  ii  i  iii 

 M ii  iii N i, ii  iii

3m 

3m 

3m 
B = 1000 kg 

A = 500 kg 

C 

D 

 A C

K 14.7 kJ  29.4 kJ 

M 44.1 kJ N 20 kJ

 A D

K 14.7 kJ  29.4 kJ 

M 44.1 kJ N 20.5 kJ

 C

 44.1 kJ L 58.81 kJ 

M 34.7 kJ N 49.4 kJ

2 kg A 

E

40 m 

30 m 

20 m 

10 m 

0 m 

C 

F E 

B 

A 

20 kg 

 A

K 700 J  784 J 

M 70 J N 20 J 

 B F

 L

M N

4.3 kw³i cÖavb Drm 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

 L

M N

 

 L

M N

 

K L

M 

 





K 

M N

 

K L

 N

 

K 

M N

 

 L

M N

 

K 

M N

 

K L

M 

 

K L

 N

 

 L

M N

 

 L

M N

 

K L

M 

 

K L

 N

 

K 

M N

 

 L

M N

 

 L

M N

 

K L

 N

 

K 

M N

 

 L

M N

 

K

L

N CO2



 

K N   

M   

 

K CO2 L

M 

 

K L

M 

 

K L

M 

 

K L

 N

 

K L

 N

 

K L

 N

 

 L

M N

 

K L

 N

 

 L

M N  

 

K 

M N

 

 L

M N

 

   L

M N





 

K 

M N

 

K L

M 

 

K L

M 

 

K 

M N

 

K L

M 

 

K 

M N

 

K

L



N

 -

K L

 N

 

 L

M N

 

 L

M N

 

K 

M N

 ‚

K L

M 

 

K L

 N

 

K L

M 

 

 L

M N

 

K 

M N

 

K L

 N

 

K E = 
1

2
mv2

 E = mc23 

M E = mas N E = 
1

2
av 

 

K 3.2  1011 J  3.2  10−11 J

M 3.0  1011 J N 3.2  10−5 J 

 

K L

M 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 −

 i.  

 ii. 

iii. 

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

 −

 i.  

 ii. 

iii. 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 −

 i.  

 ii. 

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 i.  

 ii. 

iii. 

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

 

 i.   

 ii.   





 iii.  

 K i  ii L i  iii 

  ii  iii N i, ii iii 

 

 i.  

 ii.   

 iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 i.  

 ii. 

iii. 

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

 

 i.  

 ii. 

iii. 

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

 

 i.

 ii. 

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 i. 

 ii. 

iii. 

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

K L

M 

 

K 

M N

 

 L

M N

 

 i.  

 ii. 

iii. 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

4.4 kw³i iƒcvšÍi 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

K L

 N

 

 L

M N

 

K 

M N

 

K L

 N

 

K L

M 

 

K L

M 

 

K   

M N

 

K   

M N

 

 L

M N

 





K L

M 

 



L

M

N

 

K →  →

M → N →

 

K L

M 

 

 →

L →

M →

N →

 

K 

M N

 

K → → →

 → → →

M → → →

N → → →

 

 → L →

M → N →

 

K 

M N

 

K

L

M



 

K 

M N

 

 →

L →

M →

N →

 

K → →

L → →

M → →

 → →

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. 

ii. 

iii. 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 

 i. 

 ii. 

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 i. 

ii. 

 iii. 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 

 i. 

 ii. 

iii. 

 K i  ii L i  iii 

  ii  iii N i, ii iii 

 

 i. 

ii.  

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

60 kmh−1

500 kg

 

K

L

M   





 

 

K 1.37  106 J L 9  106 J

 6.94  104 J N 2.5  102 J

 

 L M N

 

K →

 →

M →

N →

 

 i.  

 ii. 

iii. 

  i  ii L i  iii M ii  iii N i, ii iii 

4.5 ÿgZv 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

 L

M N

 

K L

 N

 

 1 L 1 

M 1 N 1 

 

K    

M - N -

 

 ML2T−3
L MLT−3 

M ML3T−3
N ML−2T−3

 

K 1MW = 103 W  1MW = 106 W 

M 1MW = 109 W N 1MW = 107 W

 W) P) t)

K P = Wt L P = 
t

W
 

 W = Pt N t = WP

 -

K 36 L 360  

 3600 N 36000 

 

K L 

 N

 

K L 

 N

 

K L 

M    

 1

K 647 Watt  746 Watt

M 474 Watt N 764 Watt

 200 MW=

K 200  10−6
 J/s L 200  108 J/s

 2.0  108 J/s N 2  106 J/s 

 2 KW 800 kg 20 m 

 784 L 16000

M 1307 N 261333 

 40 kg 60 m 1

K 23520 W L 2352 W 

 392 W N 6.53 W 

 7 MW

 7  10
6
 J L 7  10

6
 W 

M 7J N 7W

 1 10 kg

20 m

K 0.98 W L 1.46 KW 

M 9.8 W   1.96 KW

 3000 J

HP

K 6.7  10−4 HP L 6.7  10−3 HP

 0.067 HP  N 0.67 HP

 5 MW 

K 5  10
6

 5  10
6

M 5 N 5

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 100 kg 3 10 m

 i. 3267 J   

 ii. 3267 J

iii. 9800 J

 K i  ii L i  iii  ii  iii N i, ii iii 

 

 i. 1 kW = 1000 

 ii. 1 HP = 746 W

iii. 1 J = 25 Nm

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 





 i.  

 ii. 

iii. 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 

 i.   

 ii. 

iii. 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 

 i. 

 ii. 

iii. 

  i L i  iii 

 M ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

60 kg 15 cm 40 20 s-

 

K 175 L 176 

 176.4 N 177.2 

 

 0.236 L 0.362 

M 0.203 N 0.602 

4.6 Kg©ÿgZv 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

K L  

M 

 

K L

 − N 

 

K L

M 

 

K  L 

M   

 70%

K 20%  30% 

M 40% N 50%

 

 L

M N

 

 L

M N

 20 KW 12 KW

K 54% L 55%  

M 56%  60%

 2 KW 1000 kg 10 m 1

K 49% L 22.7% 

M 62%  81.65%

 

K

   

 M

N

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 30%

 i. 100 J 70 J 

 ii. 30%

iii. 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 i. 

 

 ii. 

iii. 

 K i  ii L i  iii 

  ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

50 N 5 m

300 J  

 

K 240 J  250 J 

M 260 J N 270 J

 

 i. 50 J 

 ii.   

 iii. 70% 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

 ML2 T−2 L ML2 T−3
 

M ML T−2
 

N ML−1 T−2
 

 





 K  

 M  N

 25 kg 2 kg 10 m

  2646 J L 2450 J 

 M 2254 J N 196 J

 

 K  

 M  N

 500 N 500 m

 K 2.5  103 J L 2.5  104 J

  2.5  105 J N 2.5  106 J

 70kg 200m

 1.372  10
5
 J L 2.77 J

K 10  104 J N 2.5  103 J 

 

K  
ML2

T2  L MLT-2
 

 ML2T–1  N

ML2

T–3

 

K L

M 

 

 K  

 M  N

 7 kg 15 m

 K 1470 J  1029 J 

 M 735 J N 570 J

 1 kg 10 m 10 ms-1

 K 10 J L 50 J 

  98 J N 980 J 

 

  Ek = 
1

2
 mv2 

L Ek = 
1

2
 mt2

 M Ek = 
1

2
 mu N Ek = mu

 5 kg 30 m

 K 150 J  1470 J 

 M 1260 J N 1470 N

 

 K  L

 M 

 

 K  L

 M  

 

K →

L →

 →

N →

 60 kg 20 cm 25 15

  196 W L 150 W 

 M 500 W N 485 W 

 

i.

ii.

iii.

 K i  ii L i  iii 

 M ii  iii  i, ii  iii

 5 kg 10 m

i. 5 m 

ii. 10 g

iii.

 K i  ii  i  iii 

 M ii  iii N i, ii  iii

 

i.

ii.

iii.

  i  ii L i  iii 

 M ii  iii N i, ii iii 

 

i.

ii.

iii.

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

 80 kg 50 cms-1 50 m

9.8 ms-2.

i. 0.397 KW 

ii. 3.92  104 J 

iii. 784 N 

 K i  ii L i  iii 

  ii  iii N i, ii iii 

10 6 8

60

 

 K 4705  L 4520

  4704  N 4710

 





i. 10

ii. 8

iii. 8

 K i  ii  i  iii 

 M ii  iii N i, ii  iii 

20 kg 10 N

30

 

20 kg 30 

10 W 

 10 m

  86.6 J L 1.96  103N

 M 866 J N 200 J

 i. 8.66 N 

ii.

iii. 10 N 

 K i   i  ii 

 M ii  iii N i, ii iii 

0.5 kg 9 m

 3m

 K 4.9 J L 14.7 J

  29.4 J N 2.5  109 J

  3m

 K 29.4 J  14.7 J

 M 89.2 J N 41.7 J

 6 m

 K 29.4 J  44.1 J 
 M 89.2 J N 47.1 J 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 100 kg 3 10m −

i. 9800J 

ii. 3267 W 

iii. 3267 J

  i  ii L ii  iii 

 M i  iii N i, ii  iii 

 65 25 20 10 s 

−

i. 3185 J 

ii.  

iii. 003185 KW 

 K i  ii L ii  iii 

  i  iii N i, ii  iii 

 −

i.  

ii.  

iii.  

  i  ii L ii  iii 

 M i  iii N i, ii  iii 

 −

i. ML2 T−2 

ii. ML2 T−2 

iii. ML2 T−2 

 K i  ii L ii  iii 

  i  iii N i, ii  iii 

 

i.  

ii. Ek = 
1

2
 mv2 

iii. P = 
mgh

t
 

 K i  ii L ii  iii 

 M i  iii  i, ii  iii 

 

i.  

ii. 746 W 

iii.  

 K i  ii L i  iii 

  ii  iii N i, ii  iii 

 −

i.  

ii.   

iii.  

 K i  ii L ii  iii 

  i  iii N i, ii  iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

70 kg 10 200 m

 

 1372  105 J L 1372  10−5 J 

M 3172  105 J N 3172  10−5 J

 

K 1372  105 W L 1372  105 J 

 1372  104 W N 1372  104 J 

250 g

 2m 





 196 J L 98 J 

M 196 J N 098  103 J

 60 kg 10 s

K 4904 W  4802 W 

M 4754 W N 4682 W 

50 N 5m 

400 J

 

K 240 J  250 J 

M 260 J N 270 J

 −

i. 150 J 

ii. 70%  

iii.  

 K i  ii L ii  iii 

  i  iii N i, ii  iii 

m„Rbkxj cÖkœ I DËi


40 kg 60 kg

30m/min

50 J

  1bs cª‡kœi DËi   

50 J 1N

50m

50N 1m

m = 60 kg

v = 30m/min 

  = 
30

60
 m/s = 0.5ms−1

Ek = ?

Ek = 
1

2
mv2 

  = 
1

2
  60 kg  (0.5)

2
 ms−1 = 7.5 J

7.5 J

40 kg 60 kg

m1 = 40 kg 

  m2 = 60 kg 

 h t  

  P1 = 

W1

t

   P1 = 

m1gh

t
 ............ (i)

 P2 = 

W2

t

    P2 = 

m2gh

t
 ............ (ii)

(i) (ii) 

P1

P2
 = 

m1

m2
 

  = 
40

60
 = 

2

3

   

P2

P1
 = 

3

2

P2 = 
3

2
 P1

3

2
 



5 kg (mA) 2 kg (mB)

 

A 

B 
h = 5 m 

 

B 

A 
h = 5 m 





A

B A

  2bs cª‡kœi DËi   



 

A B

A B

A B

A

A

 A mA = 5 kg

h = 5 m

g = 9.8 ms−2

A Ep = ?

Ep = mgh 

  = 5 kg  9.8 ms−2  5 m 

  = 245 J

 A 245 J

A mAgh = 245 J  

A a
A
 = 

F

mA
 

  = 
mA − mB

mA
 g 

  = ( )1 − 
mB

mA
g 

  = ( )1 − 
2 kg

5 kg
  9.8 ms−2 

  = 5.88ms−2 

  B aB =  A aA  

  = 5.88 ms−2 

 B 

v = u2 + 2 aBh 

  = 02 + 2  5.88 ms−2  5 m 

  = 58.8 m2s−2 

 B 
1

2
 mBv2 

  = 
1

2
  2 kg  ( )58.8 m2s−2

2
 

  = 58.8 kgm2s−2 

  = 58.8 J 

 B A

58.8 J

245 J
 

  = 0.24 J 

  = 24% 



40 N 1m

50gm

1J = 

  3bs cª‡kœi DËi   

1J = 1Nm

F = 40 N 

 s = 1 m 

 W = 

= F  s 

  = 40 N  1 m 

  = 40 J

 40 J

= 40 J 

 m = 50 gm = 0.05 kg 

1

2
 mv2 = 40 J 

 v2 = 
40 J  2

m





v2 = 
40 J  2

m

v2 = 
40 kgm2s−2  2

0.05 kg
  

   = 1600 m2s−2

 v  = 40 ms−1

40 ms−1



60 kg

30

25s 15 cm

1W = 

  4bs cª‡kœi DËi   

1W = 1Js−1



 

 





 [P] = 
[M][L2]

[T3]
 = [ ]ML2T−3

m = 60 kg 

 g = 9.8 ms−2 

 W = mg 

  = 60 kg  9.8 ms−2 

  = 588 N

t = 25 s 

 h = 15 cm  30 = 450 cm = 4.5 m 

 = mgh

  = mg  h 

  = 588 N  4.5 m  

  = 2646 J 

  P = 
W

t
 

  = 
2646 J

25 s
 

  = 105.84 W 

 105.84 W



30

15 cm 65 kg 70 

kg

1 15 12 

2 20 18 

3 22 20 

4 25 23 

5 35 32 

  5bs cª‡kœi DËi   

Ep = mgh 

   

mg

Ep  h; 

h = 30  15 cm 

  = 450 cm 

  = 4.5 m 

 g = 98 ms−2 

 m1 = 65 kg 

 m2 = 70 kg 

 

t1 = 15s t2 = 12s 

 P1 = 
m

1
gh

t
1

 

  = 
65 kg  98 ms−2  45 m

15 s
 

  = 191.1 W 





 P2 = 
m

2
gh

t
2

 

  = 
70 kg  9.8 ms−2  4.5 m

12 s
 

   = 25725 W 

 P2 > P1 , 

4.5 m

h = 4.5 m  5 = 22.5 m 

 

t
1
 = (15 + 20 + 22 + 25 + 35)s = 117 s 

 

t
2
 = (12 + 18 + 20 + 23 + 32)s = 105 s 

 P
1
 = 

m
1
gh

t
1

 

  = 
65 kg  9.8 ms−2  22.5 m

117 s
 

  = 122.5 W 

 P2 = 
m

2
gh

t
2

 

  = 
70 kg  9.8 ms−2  22.5 m

105 s
 

  = 147 W 

 



05 kg 88 ms-1

3 s

40

  6bs cª‡kœi DËi   

m v, Ek P

P = mv ..........................................(i) 

  Ek = 
1

2
 mv2 .............................(ii) 

 (ii)

Ek = 
1

2
mv2 

  = 
1

2
 
(mv2) m

m
 = 

1

2
 = 

(mv)2

m
 

     Ek = 
1

2
 
P2

m
      [(i)

u = 88 ms-1 

  g = 98 ms-2 

  t = 3 s 

  v = ? 

 v = u − gt 

= 88 ms-1 − 98 ms-2  3 s 

  = 88 ms-1 − 294 ms-1 

  = 586 ms-1 

 

m = 05 kg 

  v = 586 ms-1 

 Ek = ? 

  Ek = 
1

2
 mv2 

   = 
1

2
  05 kg  (586 ms-1)2 

   = 85849 J 

 3s 85849 J 

u = 88 ms-1 

  g = 98 ms-2 

  h = 40 m 

  m = 05 kg 

 v2 = u2 − 2gh 

  = (88 ms-1)2 − 2  98 ms-2  40 m 

  = 7744m2s-2 − 784 m2s-2 

  v2 = 6960 m2s-2 

  40 m

Ek = 
1

2
 mv2 

  = 
1

2
  05 kg  6960 m2s-2 

  = 1740 J 

  40 m

Ep = mgh 

  = 05 kg  98 ms-2  40 m 

  = 196 J 

  40 m

E = Ek + Ep  

  = 1740 J + 196 J 

  = 1936 J 

 



Ek = 
1

2
 mv2 





  = 
1

2
  05 kg  (88 ms-1)2 

  = 1936 J 

  40 m



05 kg 5 15 m

-

  7bs cª‡kœi DËi   

[W] = [ML2T−2

m = 0.5kg 

t = 5s 

h = 1.5m 

g = 9.8 ms−2 

  P = ?

P = 
W

t
  

 = 
mgh

t
 

 = 
05 kg  98 ms-2  15 m

5 s

= 1.47 W

1.47 W

 F 

B s A 

A AB F 

 AB  s  B 

F 

 

 W = Fs  



10g 10

3

4

  8bs cª‡kœi DËi   

 i.  

 ii.

 iii.

m = 10 g = 001 kg 

 t = 3 s 

 g = 98 ms−2 

 3 s Ek= ? 

 10 s 5 s  

5 s

v = 0 





 

v = u − gt 

 0 = u − 98 ms−2  5 s 

  u = 49 ms−1 

 3 s v

v = u − gt 

  = 49 ms−1 − 98 ms−2  3 s 

  = 49 ms−1 − 294 ms−1 

  = 196 ms-1 

  Ek
 = 

1

2
 mv2 

  = 
1

2
  001 kg  (196 ms−1)2 

  = 192 J 

 3 s 192 J

u = 49 ms−1 

  v = 0 

  = h 

 

v2 = u2 − 2gh 

  u2 = 2gh 

  h = 
v2

2g
 

  = 
(49 ms−1)2

2  98 ms−2  

  = 122.5 m 

 4 s v

v2 = u2 + gt 

  = 0 + 98 ms−2  4 s [ u = 0] 

  = 392 ms−1 

 4 s h

v2 = u2 + 2gh 

 (392 ms−1)2 = 02 + 2  98 ms−2  h 

 h = 
153664

196
 m 

   h = 784 m 

   4 s 

h = h − h 

   = (122.5 − 784)m 

  = 441 m  

  441m Ep

Ep = mgh 

  = 001 kg  98 ms−2  441 m  

  = 432 J 

 Ek  

  Ek = 
1

2
 mv2 

  = 
1

2
  001kg  (392 ms−1)2 

  = 768 J 

  

= Ek − Ep 

   = (768 − 432) J 

   = 336 J 

  4s 

336 J



x 

A x C 

  9bs cª‡kœi DËi   

x u = 0

h = 100 m 

g = 98 ms−2 

 C v 

v2 = u2 + 2gh 

v2 = 0 + 2  98 ms−2  100 m 

v2 = 1960 m2s−2 

v = 1960 ms−1 

 v = 4427 ms−1

A x 4427 ms−1 C

x x

Ek Ep 

 x Ep = mgx 





 (100 − x) x

v2 = u2 + 2g (100 − x) [ A u = 0]  

 v2 = 0 + 2g(100 − x) 










C 

(100 − x) 

x 

100 m 

x 

A 

 

 v2 = 2g (100 − x) 

  = mg(100 − x) 

 

Ek
 = Ep 

 mg (100 − x) = mgx 

 100 − x = x 

 2x = 100 

 x = 
100

2
 

  x = 50 m 

 50 m



40kg 250 g 20 cm

20 12s-

3m

  10bs cª‡kœi DËi   

i.

ii.

iii.

m1 = 40 kg 

 m2 = 250g  = 025 kg 

 m = m1 + m2 

  = 40 kg + 025 kg 

  = 4025 kg 

 h = 20 cm  20 

  =400 cm 

  = 4m 

    t = 12 s 

 g = 98 ms−2 

 P = ? 

 P = 
W

t
 

  = 
mgh

t
 

  = 
40.25 kg  98 ms−2  4 m

12s
 

  = 
15778J

12s
 

  = 13148 W 

 13148 W

m  = 250g = 025 kg 

 h  = 4m 

 g = 98 ms−2 

 x = 3m 

 Ep  

 Ek  

 

Ep = mgx 

   = 025 kg  98 ms−2  3m 

   = 735 J 

 Ek = 
1

2
 mv2 

  = 
1

2
 m {u2 + 2g(h − x)} 

  = 
1

2
 m { 0 + 2g (h − x)} [ u = 0) 

  = 
1

2
 m  2g (h − x) 

  = mg (h − x) 

  = 025 kg  98ms− 2 (4m − 3m) 

  = 025kg  98 ms−2  1m 

  = 245 J 

  E = Ep + Ek 

  = 735 J + 245 J 

  = 98 J 

 4m

W = mgh 

  = 025 kg  98 ms−2  4m 

  = 98 J 

 E = W







5 kg A

h = 30 m x = 10 m  

 

h 
h − x 

B 

x 

A 

C 

A, B C

  11bs cª‡kœi DËi   

m F v

s

 
s 

F 

m 





F  s 

  Ek = mas [ F = ma] 

 v2 = u + 2as 

 as = 
v2

2
 [ u = 0] 

  Ek = 
1

2
 mv2 

  Ek  v2 [ 
1

2
 m ] 

 

u = 0 

  h = 30 m 

  g = 98 ms-2 

 v = ? 

 

v2  = u2 + 2gh 

   = 02 + 2  98 ms-2  30 m 

   = 588 m2s-2 

     v  = 2425 ms-1 

 2425 ms-1  

A, B C

A

m = 5 kg 

g = 98 ms-2 

  A = 0 

  A 0 

A = 30 m 

 A mgh = 5 kg  98 ms-2  30 m  

  = 1470 J 

 B 

u = 0 

 A B x = 10m 

 B

v2 = u2 + 2 gx 

 v2 = 0 + 2  98 ms-2  10m 

  v2 = 196 m2s-2 

 

B
1

2
 mv2 = 

1

2
  5 kg  196 m2s-2 

  = 490 J 

 B (h − x) = (30 − 10) m = 20 m 

 B (5  98  20) J = 980 J 

  B (980 + 490) J = 1470 J 

 C

 C

v2 = u2 + 2 gh 

  = 02 + 2  98 ms-2  30 m = 588 m2s-2 

  C

= 
1

2
 mv2 = ( )

1

2
  5  588  J 

  = 1470 J 

 C 0

 C = 0 

 C = (1470 + 0) J = 1470 J 

 A, B C



m h A

x C





 

h =15 m 

x 

B 

C 

A 
m = 10 kg 

Ek = 
p2

2m

B A 6 s

x = 
h

2

  12bs cª‡kœi DËi   

Ek = W = mas 

 v2 = u2 + 2as 

as = 
v2

2
 [ u = 0] 

  Ek = 
mv2

2
 ..................(i) 

 p = mv 

  p2 = m2v2..................(ii) 

 (i) (ii)

 Ek = 
p2

2m

h = 15 m 

m = 10 kg 

g = 9.8 ms−2 

t = 6 s 

P = ? 

P = 
W

t
 

 P = 
mgh

t
 

  = 
10 kg  9.8 ms−2  15 m

6 s
 

  = 245 W 

245 W

m = 10 kg h A

A 

h x m

C v

 (h − x) E1 = mg (h − x) ........... (i)

x m

E2 = 
1

2
 mv2 ............... (ii)

v2 = u2 + 2gh

v2 = 0 + 2g.x  u = 0] 

   v2 = 2gx 

 v2 (ii)

E2 = 
1

2
 m.2gx = mgx 

E1 = E2 

  mgh − mgx = mgx 

  mgh = 2mgx 

   x = 
h

2
  



 

  13bs cª‡kœi DËi   

m v s 

 F  v 

 





=  

= F  s 

 Ek = mas    .............(i) 

 v2 = u2 + 2as 

 v2 = 2as    u = 0] 

  a s = 
v

2

2
 .....................................................(ii) 

 (i) (ii) 

  E
k
 = m. 

v2

2
  

 

  E
k
 = 

1

2
  mv

2 

 

= 
1

2
   

2

q

 



40 kg 50 kg 20 cm 20

10 s 18 s

g = 9.81 ms-2] 

  14bs cª‡kœi DËi   

h = (20  20) cm  

  = 400 cm  

  = 4 m 

 g = 9.8 ms−2 

 m = 40 kg 

  W = ? 

 W = mgh 

  = 40 kg  9.8 ms-2  4 m 

  = 1568 J 

 1568 J

m1 = 50 kg 

   h1 = h = 4 m 

  g = 9.8 ms−2 

 t1 = 18 s 

 W1 = m1gh1 

  = 50 kg  9.8 ms−2  4m 

  = 1960 J 

  P1 = 
W1

t1
 = 

1960 J

18 s
 = 108.89 W 

 W = 1568 J 

 t = 10 s 

  P = 
W

t
 = 

1568 J

10s
 = 156.8 W 

 W1 > W P > P1 

 



(m
/s

) 
 

18 
16 
14 
12 
10 
8 
6 
4 
2 

 

Y 
 

I 
 

J 
 L 

 
N 
 M 

 

K 
 F 

 G 
 

H 
 

L2 
 

L1 
 

E 
 C 

 
D 
 

A 
 

B 
 

O 
 

X 
 1 

 
2 
 

3 
 

4 
 

5 
 

6 
 

7 
 s 

 

5 kg 

E 

  15bs cª‡kœi DËi   





m = 5 kg  

  v   = 18 ms 1̄ 

  Ek = ? 

 

   Ek  = 
1

2
 mv2 

   = 
1

2
  5 kg  (18 ms¯1)2 

   = 810 J

 810 J

E v1 = 14 ms 1̄ 

                                                    m = 5 kg 

  E Ek1 = 
1

2
 mv1

2  

  = 
1

2
  5 kg  (14 ms¯1)2  = 490 J 

Ek = 810 J  

 Ek
1
 < Ek 



50 kg

10s

  16bs cª‡kœi DËi   

m = 50 kg 

 g = 9.8 ms−2 

 h = 5 m 

 E = mgh 

  = 50 kg  9.8 ms−2  5 m 

  = 2450 J 

  = 2.45 kJ

 2.45 kJ  

m = 50 kg 

  h = 5 m

  t = 5  10 s = 50 s

  g = 98 ms-2

  P = ?

 P = 
mgh

t
 

  = 
50 kg  98 ms-2  5m

50 s
 

  = 49 W

 49 W 

 



10 KW 5.88 KW 30 m 

200 kg 1000 1 

50 J 

  17 bs cª‡kœi DËi   

50 J 

50 N 1m 50 J 

1 N 50 m 50 J 

P1 = 10 KW 

 h  = 30 m

m1 = 200 kg 

 t  = 1 min. 60 s 





 g  = 9.8 ms−2 

P1 = ?

P1 = 

m1gh

t
 

  = 
200 kg  9.8 ms−2  30 m

60 s
 

  = 980 W = 0.98 KW 

 0.98 KW  

P2 = 5.88 KW 

 h = 30 m 

 m2 = 1000 kg 

g  = 98 ms−1

t  = 1 min = 60 s 

 P2 = 

m2gh

t
 

  = 
1000 kg  9.8 ms−1  30 m

60 s
 

  = 4900 W 

  = 49 KW 

1 = 
P1

P1
  100% 

  = 
098 KW

10 KW
  100% 

  = 98% 

 2 = 
P2

P1
  100% 

  = 
49 KW

588 KW
  100% 

  = 8333%

 2 > 1 

 



30 m

29·4  104 J 60% 70%

A B A

B 420000 J

100% 

  18bs cª‡kœi DËi   

100% 

100% 

h = 30 m

W = 29·4  104 J

m = ?

 

   W  = mgh 

  m = 
W

gh
 

       = 
29.4  104 J

9.8 ms¯
2  50 m

 

    = 1000 kg  1000 L 

1000 L

A B

A A = 60%  = 0.6 

B B  = 70% = 0.7  

E = 420000 J

E' = 29·4  104J

 =

 A A  = 
EA

E

EA = A  E  

    = 0·6  420000 J 

    = 252000 J  

    = 25·2  104 J

B A  = 
EB

E

EB  = B  E  

    = 0·7  420000 J 

    = 294000 J = 29·4  104 J

E' EA A E' 

= EB B

B







  19bs cª‡kœi DËi   

g = 9·8 ms¯
2

v = 49 ms¯
1

Ep = ?

= mgh

  m1gh = 
1

2
 m1v2

 2gh = v2

  h = 
v2

2g

  = 
(49 ms¯

1) 2

2  9·8 ms¯
2

  = 
2401

19·6
 m = 122.5 m 

  Ep = m1gh 

   =  m1  9·8 ms¯
2  122.5 m = 1200·5 m1 J 

1200.5 m1 J

x A

h = 122·5 m

A

v2 = u2 + 2g (h − x) 

  v2 = 02 + 2g (122·5 − x)

v2 = 2g (122·5 − x) 

  A = 
1

2
 m1v2 

  = 
1

2
  m1  2g (122·5 − x) 

  = m1g (122·5 − x) 

A = m1gx

= 
1

4
  

m1gx = 
1

4
  m1g (122·5 − x)

4x = 122·5 − x 

4x + x = 122·5

5x = 122·5

x = 
122.5

5

 x = 24·5 m

24·5 m 



35 kg 18 ms¯
1

3 4

  20bs cª‡kœi DËi   

 W = Fs cos --------- (i)

i cos 

cos 

cos  0°

90

 90  0

m  = 35 kg

u  = 18 ms¯
1

v  = 0 

g  = 9·8 ms¯
2

 v2 = u2 − 2gh





 0 = u2 − 2gh

 h = 
u2

2g
 

 h = 
(18 ms¯

1)2

2  9.8 ms¯
2

h  = 16.53 m

 W

W = mgh

W = 35 kg  9·8 ms¯
2  16.53 m 

  W = 567 J

567 J

u = 0

g = 9·8 ms¯
2

m = 35 kg

t1 = 3 s v1

v1 = u + gt1

v1 = 0 + 9·8 ms¯
2  3 s

 v1 = 29·4 ms¯
1

Ek1 = 
1

2
 mv1

2

Ek1 = 
1

2
  35 kg  (29·4 ms¯

1)2 

 Ek1 = 151263 J

 t = 4s v

v = u + gt

v = 9·8 ms¯
2  4s 

 v = 39·2 ms¯
1



Ek2 = 
1

2
mv2

Ek2 = 
1

2
  35 kg  (39·2 ms¯

1)2 

 Ek2 = 268912 J 

 = Ek2 − Ek1

= (268912 − 151263) J 

  = 117649 J

117649 J  



20 50

  21bs cª‡kœi DËi   

E  E 

= mc2

m =

c = 3  108 ms-1

F = 20 N

 s = 50 m 

W

 W = Fs 

      = 20 N  50 m  

  = 1000 J

1000 J

→

W 
= 

→

 F . 

→

 F O  O

F 
→

F cos  

 
F 

A F sin  

W 

C 

= F cos , OB

F sin , OC

(W + R sin )

→

W

→

F

→

F O OB- 
→

F





W 

= F cos ,

= F sin , OD

(W − F sin 

)



50 kg 30 m 

5000 J 5200 J

  22bs cª‡kœi DËi   

h = 30 m

m = 50 kg

u = 0 ms¯
1

g = 9·8 ms¯
2

  v2 = u2 + 2gh 

  = 02 + 2  9·8 ms¯
2  30 m 

  = 588 m2s¯
2



Ek = 
1

2
mv2 

   = 
1

2
  50 kg  588 m2s¯

2

= 14700 J

14700 J

= mgh 

  = 50 kg  9·8 ms2  30 m 

  = 14700 J

= 5000 J

 = 5200 J

 = 

= 
14700 J

5000 J
 = 2·94

2 =  
14700 J

5200 J

 =  2·83



5 kW 10 m 2000

15 W

60%

−

  23bs cª‡kœi DËi   

15 W 15

1 15

P   = 5 kW  

   = 5000 W 

g   = 9·8 ms¯2  

 h  = 10 m  

 m = 2000 

= 2000 kg  

 t   = ?  

P  = 
mgh

t

Pt = mgh

t  = 
mgh

P

t  = 
2000 kg  9.8 ms¯2  10 m

5000 W

t  = 39·2 s

39·2





 =

60% =  5 kW

60

100
 =  5 kW

0.6=  5 kW

= 3 kW

60%

P1 = 3 KW

h = 10 m

g = 9·8 ms¯
2

m = 2000 kg

t1

t1 = 
mgh

P1

t1 = 
2000 kg  9.8 ms¯2  10 m

 3 kW
 

 t1 = 
2000 kg  9.8 ms¯2  10 m

(3  1000) W
 

  t1 = 65·33 s

t = 

39·2s

t1 − t = (65·33 − 39·2) s = 26·13 s

60%

26·13



80% 1000 30 m

2 1 1 kg

500 J

85%

  24 bs cª‡kœi DËi   

500 J

500 J

m = 1000

= 1000 kg

h = 30 m

t  = 2 min = (2  60) s = 120 s  

g = 9·8 ms¯
2

P

P = 
mgh

t
 

  = 
1000 kg  9.8 ms¯

2  30 m

120 s
 = 2450 W

 = 
2450  100

80
 W  

    = 3062·5 W 

3062·5 W

= 3062·5 W   

85%

P1 = 
3062.5  85

100
 W  

  = 2603·125 W

m1  = (1000  2) kg  

   = 2000 kg  

g = 9·8 ms¯
2  

P1

P1 = 
m1gh

t1
 

 t1  =  
m1gh

P1
  

   =  
2000 kg  9.8 ms¯

2  30 m

2603.125 W
 

      = 225·88 s 

   = 3·765 min  

3·765



50 KW 30 m

x 
y 

30 m 

A 

 (30−x) 

 (30−h) 

8 kW

8

x y





  25bs cª‡kœi DËi   

8 kW

8  103 J

P = 50 kW = 50000 W  

t = 8 min = 8  60 s = 480 s 

      h = 30 m

 g = 9·8ms¯
2 

m = ? 

 

P = 
W

t
 

P  = 
mgh

t
 

mgh  = Pt  

m  = 
Pt

gh
 

   = 
50000 W  480 s

9.8 ms¯
2  30m

 

   m  = 81632·65 kg 

81632·65 kg

x y

m 30 A

A

A = 30 mg 

  A = 0 

  A = 30 mg + 0 = 30 mg

A h x

x

(30 − h)

x mg(30 − h) = 30 mg − mgh x

= 
1

2
mv2

v2 = u2 + 2gh

v2 = 0 + 2gh

v2 = 2gh

x = 
1

2
 m  2gh = mgh

x = 30mg − mgh + mgh 

   = 30 mg 

   = A

y = 30 mg − mgx

= mgx 

  y = 30 mg − mgx + mgx = 30 mg

x y



40 kg 15 kg 20 cm 25

10 s

40

25

  26bs cª‡kœi DËi   

40 J −

40 N

1 m

1 N

40 m

m = (40 + 15) kg  = 65 kg 

  h  = (20  25) cm = 500 cm = 5 m  

g  = 9·8 ms¯2  

t  = 10 s  

P  = ?  

       P  = 
mgh

t
 

   = 
65 kg  9.8 ms¯

2  5m

10 s
 

   = 318·5 W 

 318·5 W

25 h = 5 m 

 m = 15 kg

g  = 9·8 ms¯2

u  = 0 ms¯1

 25

Ep = mgh 

    = 15 kg  9·8 ms¯2  5 m 

    = 735 J 





 

v

v2 = u2 + 2gh 

 v2 = (0 ms¯1)2 + 2  9·8 ms¯2  5m

 v2 = 98 m2s¯2 

  

Ek  = 
1

2
 mv2  

  = 
1

2
  15 kg  98 m2s¯2  

  = 735 J

Ep = Ek

25



10 kW 1500 kg 10 m 1
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m = 1500 kg

h = 10 m 

g = 9·8 ms¯
2

Ep = ?

Ep = mgh 

   = 1500 kg  9·8 ms¯
2  10 m 

   = 14·7  104 J 

  14·7  104 J

P

t = 1 = 60 s

  = mgh

P = 
mgh

t

= 
147  104 J

60 s
mgh = 14·7  104 J

= 2450W 

2450 W





=  10 KW  

   =  10  103 W  

2450 W  

   =  
2450

10  103  100%  

=  245%  



50 m

1.5 1600 22 kW

75

24 kW 1800

−
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[ML2T¯2
]

m h 

Ep = mgh

h  =  50 m

t  =  1·5 min = (1·5  60) = 90 s

m  = 1600 litre

= 1600 kg 

 g  = 9.8ms¯
2

P1 

 P1 = 
W

t
 





  = 
mgh

t

= 
1600 kg  9.8 ms¯2  50 m

90 s
 

  = 8711·11 W 

  = 8·71 kW 

8·71 kW

P = 22 kW

m  = 1600 litre = 1600 kg

h   = 50 m

t2 = 75 s

g  = 9·8 ms¯
2

 P2 = 
mgh

t2
 

  = 
mgh

t

= 
1600 kg  9.8 ms¯2  50 m

75 s
 

  = 10453·33 W 

  = 10·45 kW 

  2

2 = 
P2

P
 

2 = 
10.45 kW

22 kW
 

2 = 0·475 

 2 = 47·5% 

 

P = 24 kW

m = 1800 L = 1800 kg  

h = 50 m

t3 = 75 s

P3 = 
mgh

t3

P3 = 
1800 kg  9.8 ms¯2  50 m

75 s
 

   = 11760 W 

   = 11·76 kW 

  3 = 
P3

P
  100% = 

11·76 kW

24 kW
  100% = 49% 

 3  > 2 

 



60 m 500 g

30 ms¯1

20 m

−

−
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Ep Ek

m  = 500 g = 0.5 kg  

 = 60 m  

h1 = 60 m − 20m = 40 m  

g  = 9·8 ms¯2 

Ep  = mgh 

  = 0·5 kg  9·8 ms¯2  20 m 

  = 98 J 

  Ek = 
1

2
 mv2  

v2 = u2 + 2gh1  

v2 = 2  9·8 ms¯2  40 m  [∵ u = 0] 

  v2 = 784 m2s¯2 

  Ek   = 
1

2
  0·5 kg  784 m2s¯2  

                = 196 J  

 
Ek

Ep
 = 

196 J

98 J
 

Ek

Ep
 = 

1

2
 

   Ep = 
1

2
Ek

 20 m

t h 

u = 0

h2 = (60 − h) m

g = 9·8 ms¯2

h2 = u2t + 
1

2
gt2





(60 − h)m = 0 + 
1

2
  9·8 ms¯2. t2

4·9 t2 = (60 − h) ............. (i)

u3 = 30 ms¯1 

h3 = h m

h3 = u3t − 
1

2
gt2

h = 30 ms¯1  t − 
1

2
  9·8 ms¯2  t2

4·9t2 = 30t − h .............(ii)

i ii

60 − h = 30t − h 

 60 − h + h = 30t

30t = 60 

  t = 2 s 

 t i

4.9  (2)2 = (60 − h)

60 − h = 19·6

h = 60 − 19·6  

  h  = 40·4 m

2 s

40·4 m



 

C

B
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u = 0 ms−1 

m = 60 kg 

 A C h = 10 m + 10 m = 20 m 

 g = 9.8 ms−2 

 C v

 v2 = u2 + 2 gh 

 v2 = 0 + 2  9.8 ms−2  20 m 

  v2 = 392 m2s−2 

 C

Ek = 
1

2
 mv2 

  = 
1

2
  60 kg  392 m2s−2 

  = 11760 J 

 C 11760 J

B h  = (60 − 10) m 

   = 50 m 

 g = 9.8 ms−2 

 m = 60 kg 

  B

Ep = mgh 

 = 60 kg  9.8 ms−2  50 m 

  = 29400 J 

B v

v2 = 0 + 2  9.8 ms−2  10 m 

  v2 = 196 m2s−2 

 B

Ek = 
1

2
  60 kg  196 m2s−2 

  = 5880 J 

  B

E = Ep + Ek 

  = 29400 J + 5880 J 

  = 35280 J 

 B 35280 J

m„Rbkxj cÖkœe¨vsK 





 20 m 2 kg

20 m

 25 kg

198 m

50

 100 m

2

12 50 

kg 45 kg

 20 m 3000 litre

25 kW 30

50 J

1



15 cm 30 1

50 s

 4000 kg 54 kmh−1

1000 kg

35%

 20 m 5000

5

1 HP, 2 HP, 4 HP, 5 HP 7 

HP

1HP

5000 5

1 1kg

90%

HP



20 m 

A 

B 

C 

50 m 

A, B C

A, B C

 10 m 

500 kg 50 kW

2 m

 20 kW

1

2
3000 kg 10 m





10 KW 1

 20 kW 20 m

5 min 500 kg

25 min-

−

 5 kg 10 ms−1

2 m

 10000 N

0 30 m



m = 24 kg 

x = 70 m 

B 
h = 250 m 

A 

B

 2 kg 392 ms−1



50 m 20 kg A 5 

ms−1 5 sec B

30 ms−1

A B
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m = 20 kg 

  u = 5 ms−1 

  v = 30 ms−1 

  t = 5 sec 

  F = ?  

 

F = ma  

  = m 
v − u

t
  [ a = 

v − u

t
 ] 

  = 20 kg  
30 ms−1 −5 ms−1

5 sec
  





  = 20 kg  
25 ms−1

5 sec
  = 100 N  

 100 N

m = 20 kg 

h = 50 m 

  g = 98 ms−2 

  A v1 = 5 ms−1 

  B v2 = 30 ms−1
 

 A A

A Ep = mgh 

   = 20 kg  98 ms−2  50 m 

   = 9800 N 

 A Ek
 = 

1

2
  mv2  

   = 
1

2
  20 kg  (5 ms−1)

2 

   = 250 N 

 A EA
 = Ep + Ek 

    = 9800 N + 250 N
 

 
   = 10050 N 

 B 30 ms−1 50 m

B

B Ep = mgh 

   = 20 kg  98 ms−2  50 m 

   = 9800 N 

 B Ek
 = 

1

2
 mv2  

  = 
1

2
   20 kg  (30 ms−1)

2 

  = 9000 N 

 B

EB
 = Ep

 + Ek 

  = 9800 N + 9000 N 

  = 18800 N  

 EB
 > EA 

 B

A



Y 

40 

30 

20 

10 
P 

B C 

D 

X O 30 25 20 15 10 5 

(m
s−

1
) 

(s) 

300 kg 

10 ms−2

15
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10 ms−2

10 ms−2

PB

u1 = 10 ms−1

v1 = 26 ms−1

t1 = 10 s

 a1 = 
v1 − u1

t1
 

   = 
26 ms−1 − 10 ms−1

10 s
 

   = 
16 ms−1

10 s
 

   = 16 ms−2 

s1 = u1 t1 + 
1

2
a1 t1

2

= 10 ms−1  10 s + 
1

2
  16 ms-2  (10 s)2 

   = 100 m + 80 m 

   = 180 m 

BC

= v2 26 ms−1

t2  = 15 s − 10 s = 5 s

 s2 = v2t2 = 26 ms−1  5s 

    = 130 m 

 15 s = s1 + s2 

     = 180 m + 130 m 

     = 310 m 





m = 300 kg

Vmin = 10 ms−1

Vmax = 26 ms−1

= EKmax 

  = EKmin

EKmax = 
1

2
 m v2

max 

     = 
1

2
  300 kg  (26 ms−1)2 

     = 
1

2
  300 kg  676 m2s−2 

     = 1014  104 J

EKmin = 
1

2
 m v2

min 

     = 
1

2
  300 kg  (10 ms−1)2 

     = 
1

2
  300 kg  100 m2s−2 

     = 15  104 J 

  EKmax : EKmin = 1014  104 J : 15  104 J 

 EKmax : EKmin = 676 

  EKmax = 676  EKmin  

 676 



400 kg 500 kg

260 km

90 kmh-1 72 kmh-1

250 

MW 

  48bs cª‡kœi DËi   

250 MW 

250  106 J 250 MJ 

m1 = 400 kg 

  v1 = 90 kmh-1 

  = 
90  1000 m

 3600 s
  

   = 25 ms-1 

, Ek1 = ? 

  , m2  = 500 kg 

  , v2  = 72 kmh-1 

   = 
72  1000 m

 3600 s
  

   = 20 ms-1 

  Ek2 = ? 

 

Ek
1
  = 

1

2
 m1v1

2 

   = 
1

2
  400 kg  (25ms-1)2 

   = 
1

2
  400 kg  625 m2s-2 

   = 1.25  105 J 

Ek
2
  = 

1

2
 m2v2

2 

   = 
1

2
  500 kg  (20ms-1)2 

   = 
1

2
  500 kg  400 m2s-2 

   = 1  105 J 

 Ek
1
 Ek

2 
= 125  105 J : 1  105 J 

   Ek
1
 125 Ek

2

125  

s = 260 km = 260  103 m 

v1 = 90 kmh-1 = 25 ms-1 

v2 = 72 kmh-1 = 20 ms-1

t1

t2 

 t1  = 
s

v1
  

   = 
260  10

3
 m

 25 ms-1   

   = 10400 s  

   = 289 h 

 t2  = 
s

v2
  

   = 
260  103 m

 20 ms-1   

   = 13000 s  

   = 361 h 

 t1  t2 

 







A 

B 

C 
10 m 

30 m 

4 kg 

A B

B
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A B t

A C AC = 30 m 

 B C BC = 10 m 

 A B s = AB = AC − BC  

  = 30 m − 10m 

  = 20 m

u = 0

g = 9.8 ms¯2

s = ut + 
1

2
gt2

s = 0  t + 
1

2
gt2

 gt2 = 2s

t2 = 
2s

g
  

     = 
2  20 m

9.8 ms¯2   

     = 4·08 s2 

  t = 2·02 s

A B 2·02 s

B Ep Ek

m = 4 kg

x = BC = 10 m 

 A B h = AB = AC − BC  

                 = 30 m − 10 m = 20 m

g = 9·8 ms¯2

Ep = mg x 

   = 4 kg  9·8 ms¯2  10 m = 392 J

Ek = 
1

2
mv2

v2  = u2 + 2gh 

v2  = 0 + 2gh   [∵ u = 0] 

  v2  = 2  9·8 ms¯2 20 m = 392 J

Ek = 
1

2
  4 kg  392 J  

   = 2  392 J

Ek

Ep
  = 

2  392 J

392 J
 

 
Ek

Ep
  = 

2

1
 

   Ek  = 2Ep

B



25 kg 98 ms-1

15 m

13 m/s

100 m
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m  = 25 kg 

   u  = 98 ms-1 

   h  = 15 m 

   v  = 0 

   Fk = ? 

v = u − gt 





 0 = 98 ms-1 − 98 ms-2  t 

 t = 
98 ms-1

98 ms-2 

  t = 10 s 

a = 
v − u

t
 

  = 
13 ms-1 − 0

10s
 

  = 
13 ms-1

10s
 

  = 13 ms-2 

 F = P − Fk 

 ma = mg − Fk 

 25 kg  13 ms-2 = 25 kg  98 ms-2 − Fk 

 Fk = 25 kg  98 ms-2 − 25 kg  13 ms-2 

  Fk = 21.25 N 

 2125 N

m = 25 kg 

 g = 98 ms-2 

 h = 100 m 

  100 m = 0 

   100 m = 0 

100 m

= mgh 

  = 25 kg  98 ms-2  100 m 

  = 2450 J 

  100 m

= 0 + 2450 J 

  = 2450 J 

 

v2 = u2 + 2gh 

  = 0 + 2  98 ms-2  100 m 

  = 1960 m2s-2 

  

= 
1

2
 mv2 

  = 
1

2
  25 kg  1960 m2s-2 

  = 2450 J 

 100 m



200 kg 150 kg

20 min- 10 km

500 N

40%

  51bs cª‡kœi DËi   

5 s 10 m

10 m

5s
 = 2 ms¯1

5s 10 m

2 ms¯1

10 m

m = 200 kg + 150 kg  

  = 350 kg  

s  = 10 km = 10  1000 m  

  = 10000 m  

t = 20 min  = 20  60 s  

  = 1200 s  

u = 0

Fk = 500 N

F = ?

s = ut + 
1

2
 at2

s = 0  t + 
1

2
 at2

at2 = 2s

a = 
2s

t2   

     = 
2  10000 m

(1200 s)2  

   a = 0·0139 ms-2

F' = ma 

   = 350 kg  0·0139 ms¯
2 

   = 4·86 N 

 F = F' + FK 

    = 4·86 N + 500 N 

    = 504·86 N 





504·86 N

F = 504·86 N

s = 10 km  

  = 10000 m 

  W = Fs 

  = 504·86 N  10000 m 

  = 5·05  106 J

P  = 
W

t
  

  = 
5.05  106 J

1200 s
  

  = 4208·33 W  

  = 40%  

  = 0.4  


(P')

(P)

  =  
P'

P

0.4  = 
P'

4208.33 W
  

  P'   = 0·4  4208·33 W  

   = 1683·33 W 

         = 1683·33 Js¯1 

 1683.33 J 



30 kg 20 kg 10 ms−1 

9 ms−1 

30 kg 20 kg 
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1W = 
1J

1s
  = 1Js−1

 

m1 = 30 kg 

 v1 = 10 ms−1 

 m2 = 20 kg 

 v2 = 75 ms−1 

  = E k1 

  = E k2 

Ek
1
 = 

1

2
m1v1

2 

  = 
1

2
  30 kg  (10 ms−1)2 

  = 1500 J 

 

Ek2 = 
1

2
 m2v2

2 

  = 
1

2
  20 kg  (75 ms−1)2 

  = 5625 J 

 Ek2 : Ek1 = 1500 J : 5625 J 

  
Ek2

 Ek1

 = 
1500 J

5625 J
 

   Ek2 = 267  Ek1

 267

m1 u1 

  = 30kg  10ms−1 

  [ u1 = 10 ms−1] 

  = 300 kgms−1 

 m2 u2 

  = 20 kg  75 ms−1 [u2 = 75 ms−1] 

  = 150 kgms−1 

 

m1u1 + m2u2 

  = 300 kgms−1 + 150 kgms−1 

  = 450 kgms−1 

 m = m1 + m2 

  = 30 kg + 20 kg 

  = 50 kg 

 v = 9 ms−1 

  mv 

  = 50kg  9ms−1 

  = 450 kgms−1 



u1 = 10 ms
−1

 u2 = 5 ms
−1

 

m1 = 45 kg m2 = 60 kg m1 = 45 kg m2 = 60 kg 

v ⎯→ 
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m1 = 45 kg 

 m2 = 60 kg 

 u1 = 10 ms−1 

 u2 = −5 ms−1 

 v = ? 

 m1u1 + m2u2 = (m1 + m2) v 

 45 kg  10ms−1 + 60 kg  (− 5 ms−1) = (45 kg + 60 kg) v 

 450 kgms−1 − 300 kgms−1 = 105 kg  v 

 150 kgms−1 = 105 kg  v 

 v = 
150 kgms−1

105 kg
  

  v = 143 ms−1 

 143 ms−1  

= 
1

2
 m1u1

2 + 
1

2
 m2u2

2 

  = 
1

2
  45 kg  (10 ms−1)2 + 

1

2
  60 kg  (−5 ms−1)2 

  = 2250 J + 750 J = 3000 J 

 143 ms−1



= 
1

2
 m1v1

2 + 
1

2
 m2v2

2 

  = 
1

2
  45 kg  (143 ms−1)2 + 

1

2
  60 kg  (143 ms−1)2 

 [ v1 = v2 = v = 143 ms−1] 

  = 46 J + 6135 J = 10735 J 

 

Abykxj‡bi Rb¨ `ÿZv Í̄‡ii cÖkœ I DËi 

 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  98 ms−2  10 m

20 s
  

  = 3920 W = 392 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 Ek 

Ek = 
1

2
 m1v

2

1 

  = 
1

2
  40 kg  (7ms−1

)
2   

  

  = 980 J 

Ek = 
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


