


Z…Zxq Aa¨vq 

ej 
cvV m¤úwK©Z ¸iæZ¡c~Y© welqvw` 
 (Inertia) : 

 

 (Force) : 

F kgms−2

(N) [F] = [MLT−2]

 (Nature of force)

 (Balanced force) : 

 (Unbalanced force) :

 (Momentum) : m v p = mv kg 

ms−1 [p] = [MLT−1] 

 (Newton's laws of motion) :

 (Friction) : 















 
 
 

enywbe©vPwb cÖ‡kœvËi 
 

K L

 N

 

 MLT−2
L MLT−1

M ML−2
T−2

N M−1
LT−2

 

K kg m  kg ms−1
M kg m

2
s−1

N kg ms−2

 5 kg 50 N 

K 12 ms−2
L 8 ms−2 

M 13 ms−2
 10 ms−2

 10 kg 10 ms-1 

K 10 kg ms−1
L 120 kg ms−1

 100 kg ms−1
N 1 kg ms−1 

 

 

L

M

N

 

 i.  

ii.  

iii. 

 

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

 

 K L

M 

 

 MLT−1
L ML2T−1

M MLT−2
N MLT−3

 

K L  N

 −

 i.   

ii.  

iii. 

 

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

 

K MLT−1
L MLT  MLT−2

N MLT−3 

 

 L

M N

 80 kg 4ms−2

K 20N L 78.4N  320N N 784N

 1 kg 5 gm 2 

ms−1

K 0.4 ms−1
L 4 ms−1

M 40 ms−1
 400 ms−1 

 

 K L M 

 

−

 i.   

ii.  

iii. 

 

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

15 kg 10 kg 

3ms−1 5ms−1 

 

 3.8 ms−1
L 4.2 ms−1

M 8 ms−1
N 8.3 ms−1

 −

 i.  

ii.  

iii. 125J 

 

K i  ii L i  iii   ii  iii N i, ii iii
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AwZwi³ enywbe©vPwb cÖ‡kœvËi 

3.1 RoZv Ges e‡ji ¸YMZ aviYv Ñ wbDU‡bi cÖ_g m~Î 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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K   M N
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K L  N

 

K L

 N

 50 kg 

4 ms−2
 

K 500 N L 400 N M 300 N  200 N

   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. 

 

  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.  
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ii.  

iii. 

 

 K i  ii L i  iii  
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   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
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3.2 e‡ji cÖK…wZ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

K 

M N

 

 L

M N

 

K 

M N

3.3 mvg¨ I Amvg¨ ej 
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   mvaviY enywbe©vPwb cÖ‡kœvËi 
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iii. 
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   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
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 L
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3.4 fi‡eM 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 5 kg 3s 3 ms−2

 45 kg ms−1
L 46 kg ms−1

M 48 kg ms−1
N 49 kg ms−1

 

K L  N

 

K L  M 

 

K  

M N

 

 L

M N

 

K kgms−2
 kgms−1 

M kgs−1
N kgs−2

 4 kg 4 ms−1

 16 kg ms−1 
L 15 kg ms−1

M 17 kg ms−1
N 18 kg ms−1

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
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 iii.  
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   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
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3.5 MwZi Dci e‡ji cÖfve 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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3.6 ej Ges Z¡i‡Yi m¤úK© ÑwbDU‡bi wØZxq m~Î 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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 L

M N

 

K L

M 

 −

K L

 N

 

K

mu + mu

t
 ma 

M

mv  mu

t
N

m

a

 

K a = 
u + v

t
L a = 

v + u

t

 a = 
v − u

t
N a = 

uv

t

 

K L 

  N 

 

K kg ms−1
L

 N MLT−1

 

 ms−2
L kg ms−2 

M kg ms−1
N ms−1

 150 g 120 N

 800 ms−2
L 400 ms−2 

 
M 80 ms−2

N 800 ms−1

 20 kg 2 ms−2

 40 N L 35 N 

M 30 N N 50 N

 40 N 40 kg 

 1 ms−2
L 10 ms−1 

M 1 ms−1
N 10 ms−2

 50 kg 450g

200 ms−2

 90 N L 10000 N 

M 44444 N N 4 N 

 15 kg 2 ms−2

K 196N L 75 kgms−2 

  30 kgms−2
N 392N

 0001N 001kg 5

K 015 kgms−1
L 005 kgms−1

 0005 kgms−1
N 105 kgms−1 

 2 kg 20N 10N 

K − 5 ms−2
 5 ms−2

M 10 ms−2
N 15 ms−2

 2 kg 5 ms−1 3 s 8 ms−1

 2 N L 3 N

M 4 N N 5 N

 15 kg 105 N 

K 2.7 ms−2
L 5.6 ms−2

 7 ms−2
N 9.5 ms−2

 6 kg 60 N 

K 8 ms−2
 10 ms−2

M 12 ms−2
N 14 ms−2

 
 

100 kg 
100 N 300 N 

K 1 ms−2
 2 ms−2

M 3 ms−2
N 4 ms−2

 10 kg 3 ms−2

K 15 N L 20 N

M 25 N  30 N

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

 8 N 

 i. 4kg 2 ms−2
 

ii. 1kg 8 ms−2

iii. 2kg 4 ms−2

 

 K i  ii L i  iii 

 M ii  iii  i, ii iii 

 F = ma 

 i.  

ii.  

iii. 

 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

 −

 i.  

ii.  

iii. 
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   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

12kg 2s 4ms−1

 

 48 kg ms−1
L 36 kg ms−1

M 24 kg ms−1
N 60 kg ms−1
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K 1 ms−2
L 8 ms−2 

M 4 ms−2
 2 ms−2 

3.7 ej I cÖwZwµqv ej ÑwbDU‡bi Z…Zxq m~Î 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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K 1 s L 2 s

M 3 s   
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   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
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3.8 fi‡e‡Mi msiÿY m~Î I msNl© 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K L

  N

 10 kg 2000 N 1 s 

K 2000 kg ms−1
 20000 kg ms−1

M 30000 kg ms−1
 N 40000 kg ms−1

 

10 ms−1 40 kg 5 ms−1 40 kg

K 25 ms−1
L 5 ms−1

 75 ms−1
 N 10 ms−1

 

K 

M  N

 50 N 20 kg 5 s 

K 7.5 ms−1
L 10 ms−1

 12.5 ms−1
 N 15 ms−1

 40 kg 1000 N 0.5 s 

K 100 kg ms−1
L 300 kg ms−1

 500 kg ms−1
N 700 kg ms−1

 20 N 10 kg 5 s

K 50 kg ms−1
 100 kg ms−1

M 150 kg ms−1
N 200 kg ms−1

 2 kg 10 gm 500 ms−1 

K 2.5 ms−1
L 3 ms−1

 −2.5 ms−1
 N −3 ms−1

 2 kg 400 N 

2  103 ms−2 

K 50 g L 100 g

M 150 kg  200 g

 

K m1u1 = m2v2 

 m1u1 − m1v1 = m2v2 − m2u2

M m1u1 + m2v2 = m1v1 − m2u2  

 N m1u1 + m2u2 + m3 = m1v1 + m2v2 + m3v3 

 

K L M   
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K  -  

M N

 

K   

M N

 

K 

M N

 20 kg 2000 N 1s

K 100 kg ms−1
L 200 kg ms−1

 2000 kg ms−1
N 1000 kg ms−1

 5 kg 750 N 05 s

K 300 kg ms−1
 375 kg ms−1

M 350 kg ms−1
N 400 kg ms−1

 1kg 25g 200ms−1 

ms−1  

K −5  5 

M 4 N −4

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
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   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

6 kg 100 g 300 ms−1 

4.5 cm 

 

 5 ms−1
L 10 ms−1

M 15 ms−1
N 20 ms−1

 4.5 cm 

 3  10−4 s L 3  104 s

M 3  10−6 s N 3  106 s

5kg 30N 10s 

 

 300 L 150 

M 50 N 500

 15kg 

K L

 N

P Q F2 F1 

 P Q

K L

 N

 Q P 

K L

M 

 

K F1 = F2 L F1 = QF2 

M F1P = F2  F2 = − F1

3.9 wbivc` ågY : MwZ I ej 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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3.10 Nl©Y I Nl©Y ej 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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3.11 MwZi Dci Nl©‡Yi cÖfve 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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3.12 Nl©‡Yi n«vm e„w× 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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3.13 Nl©Y : GKwU cÖ‡qvRbxq Dc ª̀e 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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wbe©vwPZ enywbe©vPwb cÖ‡kœvËi 

 

 K

L N

 

  L

 M N

 

 K  L

   N

 

 K  

 M N

 

 K  

 M  N

 

 K  

 M  N

 

K L

 N

 

 K  L

   N

 1 kg 1 ms-1

  1 kg ms-1
 L 10 kg ms-1

 

 M 100 kg ms-1
 N 1000 kg ms-1 

 50 N 20 kg 

 K 2 ms-2 
L 15 ms-2

 M 35 ms-2 
 25 ms-2 

 9.1  10-31 kg 1.82  10-16 N 10-9s

  2  105 ms-1
 L 2  102 ms-1

 M 4  103 ms-1
 N 3  105 ms-1

 200 N 8 ms-2

  25 kg L 25 g M 200 kg N 8 kg

 

 

 L

 M  

 N

 

 K F1 = F2  F1 + F2 = 0 

 M F1 < F2 N F1 > F2

 5 ms−1 5g

500g

 K 05 ms-1 
L 0995 ms-1 

  005 ms-1
 N 5 ms-1

 15 kg 200 ms-1 10g

 K −133 ms-1
  133 ms-1 

 M 075 ms-1
 N −075 ms-1

 10g 6 kg 300 ms-1

 K 5 ms-1
 L 2 ms-1 

 M 6 ms-1
  05 ms-1

 

 K L

  N

 

 K L

 M  

 

 K L

   N

 

i.

ii.

iii.

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

 10 N

i. 5 kg 2 ms-2

ii. 2 kg 5 ms-2

iii. 1 kg 10 ms-2 

 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

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

 

i.

ii.

iii.  

 K i  ii L ii  iii 

 M i  iii  i, ii  iii

 5kg 200N

i. 4 ms−2

ii.

iii.  

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

 

i.

ii.

iii. MLT−2 

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

 

i.

ii.

iii.  

 K i  ii L ii  iii M ii  iii  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 

12 kg 3 ms−1

 

K 12 kg ms−2
L 24 kg ms−2 

M 30 kg ms−2
 48 kg ms−1

 3 s 3 ms−1 

 1 ms−2
L 2 ms−2 

M 3 ms−2
N 4 ms−1

10 kg 20 N 2s

 

K 05 ms−2
L 1 ms−2 

M 15 ms−2
 2 ms−1

 

K 20 kg ms−2
L 30 kg ms−2 

 40 kg ms−2
N 50 kg ms−1

0.2 kg 10 ms−1 

13 ms−1 2s-

 

 2 kg ms−1
L 3 kg ms−1

M 4 kg ms−1
N 5 kg ms−1

 

K 1.2 N  1.3 N

M 1.4 N N 1.5 N

10 g 500 ms−1 80 cm 

20 cm 

 

K 2.25 105 ms−2
L 4.25 105 ms−2

 6.25 105 ms−2
N 8.25 105 ms−2

 

K 500 ms−1
 1000 ms−1

M 1500 ms−1
N 2000 ms−1

0l s-

100 kg 60 kg 20 ms−1

 

K 20 ms−2
 200 ms−2 

M 120 ms−2
N 100 ms−2

 

K 10 ms−1
L 20 ms−1

M15 ms−1
 12 ms−1

m„Rbkxj cÖkœ I DËi





4 kg

15 N

08 ms−2

  1bs cª‡kœi DËi   

m = 4 kg 

 a = 08 ms−2 

 P 

 F = ma 

  = 4 kg  08 ms−2 = 32 N  

 Fk = 15 N 

 

P = (F) (Fk) 

  P = 32 N + 15 N

 P = (32 + 15) N

   P = 47 N

47 N

m = 4 kg 

 F = 47 N 

 a 

F = ma

a = 
F

m
 

a = 
47 N

4 kg

 a = 1175 ms−2 

(1175 − 08) ms−2

0375 ms−2  

0375 ms−2  



  2 bs cª‡kœi DËi   





-



‡q

1 980 

2 950 

3 975 

4 985 

5 965 

  3bs cª‡kœi DËi   

F = ma 

  = m 
v − u

t

F = 0 m 
v − u

t
 = 0 

  v − u = 0 

 v = u 

 F = ma 

= (980 + 950 + 975 + 985 + 965) N 

   = 4855 N

5
4855 N

5
971 N 

 971 N



W = mg 

   m = 
W

g
 

 W = 971 N

Wmax = 985 N 

 g = 98ms−2 

m = 
W

g
 = 

971 N

98 ms−2 = 99081kg 

mmax = 
Wmax

g
 = 

985 N

98 ms−2  

  = 10051 kg 

mmax − m

m
  100% 

  = 
10051 kg − 99081kg

99081kg
  100% 

  = 144% 



6 kg 300 ms
-1

10 g
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m1 = 10g = 10
-2

kg

  u1 = 0 





  u2 = 0 

  v1 = 300 ms
-1

 

  v2 = ? 

 

m1u1 + m2u2 = m1v1 + m2v2 

 m1  0 + m2  0 = 10
-2 

kg  300 ms−1 + 6 kg  v2 

 0 = 3 kgms
-1

 + 6 kg  v2 

 v2 = − 
3 kgms-1

6 kg
 = − 0.5ms−1 

 

0.5 ms−1

m1 = 10g = 10−2 kg 

m2 = 6 kg 

u2 = 0 

  u1 = 0 

 

= m1u1 + m2u2 

  = 10−2 kg  0 ms−1 + 6 kg  0 ms−1
 
= 0 

 v1 = 300 ms
−1

 

 v2 = − 0.5 ms−1



 = m1v1 + m2v2 

  = 10−2 kg  300 ms−1 + 6 kg  (−0.5 ms−1) 

  = 3 kgms−1 − 3 kgms−1 = 0 

 



2450 N

16 ms−2 100 N

2ms−2

  5bs cª‡kœi DËi   

W = 2450 N 

 g = 98 ms−2 

 a = 16 ms−2 

 Fk = 100 N 

W = mg 

  2450 N = m  98 ms−2 

  m = 
2450 N

98 ms
−2 

   m = 250 kg 

P

F = P − Fk 

  ma = P − Fk 

  250 kg  16 ms−2 = P − 100 N 

  P = 250 kg  16 ms−2 + 100 N 

   P = 500 N 

 500 N

W

a = 2ms−2 

m1 

Fk = 100 N 

 P = 500 N 

  P = m1a1 + Fk 

 500 N = m1  2ms−2 + 100 N 

 m1 = 
500 N − 100 N

2 ms−2  

  m1 = 200 kg. 

 W = m1g 

  = 200 kg  98 ms−2 

  = 1960 N 

 Fk1 2 ms−2

 P = ma1 + Fk1 

 500 N = 250 kg  2ms−2 + Fk1 

 Fk1 = 500 N − 500 N 

  Fk1 = 0 

 1960 N

2ms−2 



1  105 g

54 kmh-1
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kg ms−1

F = 
mv − mu

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

 (i) 

Ft = mv − mu ...........(ii) 

   

(ii) 

m = 1  105 g = 1  102 kg 

 u = 0 

 v = 54 kmh-1 

  = 
54  1000

60  60
 ms-1 = 15 ms-1 

 t = 
1

2
 min = 30 s 

 F = ? 

 v = u + at 

  15 ms-1 = 0 + a  30 s 

  15 ms-1 = a  30 s 

  a = 
15 ms-1

30 s
 

   a = 
1

2
 ms-2 

 F = ma 

  = 1  102 kg  
1

2
 ms-2 

   F = 50 N 

 50 N

1  105g

F 30 s 30 s

54 kmh-1

0 

= 1  105g  54 kmh-1 = 1  102 kg   15ms-1 = 1500 kgms-1 

  30 s = (1500 − 0) kgms-1 

   = 1500 kgms-1 

= 
1500 kgms-1

30 s
 

   = 50 N 

F = ma 

 F = 
m(v − u)

t
 

 Ft = m(v − u) ................ (i) 

F = 0 

 (i) 

  0  30 s = 1  102 kg (v − u) 

  0 = 1  102kg (v − u) 

 v − u = 0 

 v = u 

  v = 0 [u = 0] 

 



 

 

 

4kg 

F

a  = 0.8ms−215N 
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m = 4kg 

 a = 08ms−2 

 F = ma 

  = 4kg  08ms−2 

Fk = 15 N  

P =  (F) +  (Fk) 

P = 32N + 15N 

P = (32 + 15)N 

  P = 182 N 





  182 N

 

 

 

 

 

 



2205 N 600 N

200 N
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mg = 2205 N 

   m = 
2205 N

g
 

    = 
2205 N

98 ms−1 [ g = 98 ms−1] 

  = 225 kg 

  Fk = 200 N 

  P = 600 N 

  a = ? 

 

F = P − Fk 

 ma = 600 N − 200 N 

 225 kg  a = 400 N 

 a = 
400 N

225 kg
 

  a = 178 ms−2 

 178 ms−2

F2 = 
200 N

2
 = 100 N 

 F1 a1 

F1 = P − F2 

 ma1 = 600 N −100 N 

 a1 = 
500 N

m
 = 

500 N

225 kg
 = 222 ms−2 

 a = 178 ms−2 

  (222 − 178) ms−2 = 044 ms−2



1000 kg 60 ms−1

40 m 1 m

45 ms−2
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⎯→

F1, 
⎯→

F2..... 
→

F
 = 0 

m = 1000 kg 

u = 60 ms
−1

 

v = 0 





s = (40 − 1) m = 39 m 

F = ? 

  v2 = u2 + 2as 

 0 = (60 ms−1)
2
 + 2  a  39m 

 a = −
3600 m2s−2

2  39 m
 

  a = − 4615 ms−2 

 F = ma 

  = 1000 kg  (− 46.15 ms−2) 

  = − 46150 N 

 46150 N

a = − 45 ms−2 

 u = 60 ms−1 

v = 0 

 s

  v
2
 = u

2
 + 2as 

 0 = (60 ms−1)
2
 + 2  (− 45 ms−2)  s 

 s = 
3600 m2s−2

90 ms−2  

  s = 40 m 

 45 ms−2 40 m



500 kg 5 ms−1 500 N t

10 ms−1

5 ms−1

SI

t
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SI

F = ma 

  = m 
v − u

t
 

 m (v − u) = Ft........... (i) 

 F = 0 (i)

m (v − u) = 0  t = 0 

 v − u = 0 

  v = u 

 

m = 500 kg 

 u = 5 ms−1 

 v = 10 ms−1 

 F = 500 N 

 t = ? 

F = ma 

   = m 



v − u

 t
 

   500 N = 500 kg  
10 ms−1 − 5 ms−1

t
 

    t = 5 s 

 t 5 s

m1 = m2 = 500 kg 

 u1 = 10 ms
−1

 

 u2 = 0 

 V = 5 ms
−1

 

 

P1 = m1u1 

  = 500 kg  10 ms
−1

 

  = 5000 kg ms
−1

 

 P2 = m2u2 

  = 500 kg  0 = 0 

  P  = P1 + P2 

  = 5000 kg ms−1 + 0 

  = 5000 kg ms−1 

 

M = m1 + m2 

  = 500 kg + 500 kg 

  = 1000 kg 

  P = MV 

  = 1000 kg  5 ms−1 

  = 5000 kgms−1 

 P = P 



  u1 
u2 

F1 

m1 m2 m1 m2 m1 m2 

v1 
v2 

F1 





m2 2 kg 2ms-1 5ms-1

2 F2
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m2 = 2 kg

u = 2 ms−1 

v = 5 ms−1 

t = 2s 

F2 = ? 

F2 = m2a 

 = m2 
v − u

t
 

 = 2 kg  
5 ms−1 − 2 ms−1

2s
 

 = 2 kg  15 ms−2 = 3 N 

F2 3 N

m1 m2 A B u1

u2

A B- A B

B A F1, B A

F2 F2

F2 = −F1 

  u1 u2 

m1 m2 m1 m2 m1 m2 

v1 v2 

t

A B v1 v2

A B a1 a2

F1 = −F2 

 m1a1 = −m2a2 

 m1 
v1 − u1

t
 = −m2 

v2 − u2

t
 

 m1 
v1 − u1

t
 = −m2

v2 − u2

t
 

 m1v1 − m1u1 = − m2v2 + m2u2 

 m1u1 + m2u2 = m1v1 + m2v2 

 A B



5 75  10−2 N 1

0225 N

45  10−4 ms−1
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F = 75  10 N 

  m = 5

= 
5

10  1000
 kg = 5  10

−4
 kg 

  u = 0 

  t = 1 = 10−6 s 

  s = ? 

  a





 a = 
F

m
 = 

75  10
−2

 N

5  10
−4

 kg
 = 150 ms-2 

 s = ut + 
1

2
 at

2  

  = 0  10−6 s + 
1

2
  150 ms

−2
  (10

−6
s)

2
 

  = 75  10
−11

m 

 75 

 10
−11

m

5 5  10
−4 

kg 

 a1 = 150 ms
−2

 

 u = 0 

 t = 10
−6

 s 

  v = 45  10
−4 

ms−1 

 a2

v = u + a2t 

 45  10−4 ms−1 = 0 + a2  10
−6

s 

a2 = 
45  10−4 ms−1

10−6 s
 

  a2 = 450 ms
−2

 

 F1 = 75  10
−2

 N 

 F2 = 0225 N 

   
F2

F1
 = 

0225

75  10
−2 = 3 ....................... (i) 

   
ma2

ma1
 = 

5  10
−4

 kg  450 ms−2

5  10
−4

 kg  150 ms−2
 = 3 

   
ma2

ma1
 = 

F2

F1
 (i)

   ma  F 

 



A B 20 kg 30 kg A

3 ms-2 B 10 ms-1

10 s A B 18 ms-1

A B
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T 

M 

W 

W T 

A u = 0 

  B v = 10 ms-1 

  A a = 3 ms-2 

 A B A B t 

A

s1 = ut + 
1

2
 at2 

  s1 = 0  t + 
1

2
  3 ms-2  t2 

   s1 = 
3

2
 t2 

 B

s2 = vt 

  s2 = 10 ms-1  t 

   s2 = 10t 

 s1 = s2 

  
3

2
 t2 = 10t 

  
3

2
 t = 10 

   t = 667 s 

 A B 667 s

 A m1 = 20 kg 

 B m2 = 30 kg 

A u1 = u + at 

    = 0 ms-1 + 3 ms-2  10 s 

   = 30 ms-1

 B u2 = 10 ms-1 

v  = 18 ms-1

A B

= m1u1 + m2u2 

  = 20 kg  30 ms-1 + 30 kg  10 ms-1 

  = (600 + 300) kgms-1 





  = 900 kgms-1

A B

= (m1 + m2) v 

  = (20 kg + 30 kg)  10 ms-1 

  = 900 kgms-1 

 



F2 = 500 N 

F1 = 2000 N 

W = 2940 N 
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W = 4000 N 

F1 = 2000 N 

F2 = 500 N 

g = 98 ms−2 

 W = mg 

m = 
W

g
  

  = 
2940 N

98 ms−2  

  = 300 kg 

 F = F1 − F2 

  = 2000 N − 500 N 

  = 1500 N

 F = ma

  a = 
F

m
  

  a = 
1500 N

300 kg
  

  = 5ms−2

 5 ms−2



500 kg 3000 kg

30ms−1

10 s-

  15bs cª‡kœi DËi   





m = 500 kg 

u = 30 ms−1 

v = 0 

t = 10s 

F = ? 

F = ma 

  = m
v − u

t
 

  = 500 kg  
0 − 30 ms−1

10s
 

  = −1500 N 

1500 N

1500 N 10 s

m = 3000 kg 

u = 30 ms−1 

v = 0 

F = −1500 N 

F = ma = m 
v − u

t
 

  t = 
m(v − u)

F
 

 
3000 kg  (0 − 30ms−1)

−1500 N
 

  t = 60 s = 1 min 

1500 N

1 min 1500 N

10s



 u1 = 10m/s 
u2 = 5 m/s 

m1 = 40 kg m2 = 60 kg  

  16bs cª‡kœi DËi   

s  t2

m1 = 40 kg

m2 = 60 kg

u1 = 10 ms-1

u2 = −5 ms-1

v =  ? 

m1u1  + m2u2 = v(m1+ m2) 

v = 
m1u1 + m2u2

m1 + m2
 

= 
40 kg  10 ms-1 + 60 kg  (−5 ms-1)

40 kg +  60 kg
 

  = 
400 kgms-1 − 300 kgms-1

100 kg
 = 

100 kgms-1

100 kg
 = 1 ms−1 

1 ms−1

K1 = 
1

2
 m1u1

2

= 
1

2
  40 kg  (10 ms−1)2 

  = 2000 J 

K2 = 
1

2
 m2u2

2 

  = 
1

2
  60 kg  (5 ms−1)2 

  = 750 J

K = 
1

2
 (m1 + m2) v2 

  = 
1

2
 (40 kg + 60 kg)  (1 ms−1)2 

  = 50 J  

K1 > K K2 > K K1 + K2 > K



5 kg 400 ms−1

2 ms−1
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m1 = 5 g  = 5  10−3 kg

u1 = 0 ms−1

v1 = 400 ms−1  

v2 = 2 ms−1

m2 = ?

m1u1 + m2u2 = m1v1 + m2v2

0 + 0 = 5  10−3 kg  400 ms−1 + m2 (−2 ms−1)  

m2 = 
5  10−3 kg  400 ms−1

2 ms−1

 m = 1 kg 

1 kg



10 kg 10 s 10 N

1 N

10 s-

0.45 km

  18bs cª‡kœi DËi   

i.  

 ii.  

 iii.  

 iv. 

m = 10 kg

u = 0

 fk = 1 N

F = 10 N

t = 10 s

a = ?

s = ?

F − fk = ma 

a  = 
F − fk

m

= 
10 N − 1 N

10 kg

= 
9 N

10 kg

 a  =  0.9 ms−2 

s = ut + 
1

2
 at2

= 0  10 s + 0.9 ms−2  (10 s)2 

  = 0.45  100 m 

   s = 45 m 

10 s- 45 m

0.45 km

a = 0.9 ms−2

u = 0

v = ?

v = u + at 

  = 0 + 09 ms−2
  10 s 

     v = 9 ms−1 

 10 s 10 N

m  = 10 kg  

F = 1 N

a = ?

F = ma 

 a = 
F

m
  = 01 ms−2 

  a = 0.1 ms−2

01 ms−2

s

v2 = u2 − 2as 

02 = u2 − 2as

s  = 
u2

2a
u = 9 ms−1] 

  = 
(9 ms−1)2

2  0.1 ms−2 





  = 
81 m2s−2

0.2 ms−2  

  s = 405 m

405 m

 

   = 0.45 km 

  = 450 m

045 km



 
5 kg 3 kg 

4 ms−1 2 ms−1 

P Q 

P > Q 
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P mp = 5 kg 

  P uP = 4 ms−1 

  Q mQ = 3 kg

P Q

Q uQ = − 2ms−1

 v = ?

mPuP + mQuQ = (mP + mQ) v

5 kg  4 ms−1 + 3 kg  (−2 ms−1) = (5 kg + 3 kg)  V  

20 kgms−1 − 6 kgm−1 = 8 kg  v 

8 kg  v = 14 kgms−1

v = 
14 kgms−1

8 kg
 

   v = 175 ms−1

1.75 ms−1

P mP = 5 kg 

 P vP = 4ms−1 

  P EP = ? 

EP = 
1

2
 mPvP

2 

  = 
1

2
  5 kg  (4 ms−1)2 

  = 40 J 

  P 40 J

Q mQ = 3 kg 

  Q vQ = 2 ms−1 

   Q EQ = ?

EQ = 
1

2
 mQvQ

2 

  = 
1

2
  3 kg  (2 ms−1)2 

  = 6 J 

  Q 6 J

 P Q

P > Q



50 kg 950 kg

2 ms−2 5 s 5

1 s

33 km
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m1 = 50 kg 

m2 = 950 kg 

   m = m1 + m2  

  = (50 + 950) kg = 1000 kg 

a = 2 ms−2 

  u = 0

t = 5 s

v = u + at 

  = 0 + 2 ms−2  5 s = 10 ms−1





10 ms−1 

v = 0

t = 1 s

a = 
v − v

t
   

   = 
0 − 10 ms−1

1 s
 = −10 ms−2

F = ma 

  = 1000 kg  (−10 ms−2) = −10000 N

10000 N

s1

u = 0 

  t = 5 s

a = 2 ms−2

s1 = ut + 
1

2
 at2 

  = 0  5s + 
1

2
  2 ms−2  (5 s)2 

  = 1  25 m = 25 m

s2

t1 = 5 min  

   = 5  60 s 

  = 300 s  

v = 10 ms−1 

s2 = vt1 

  = 10 ms−1  300 s 

  = 3000 m 

s3

v = 10 ms−1 

  t2 = 1 s 

a = −10 ms−2

s3 = vt2 + 
1

2
 at2

2 

  = 10 ms−1  1 s + 
1

2
  (− 10 ms−2)  (1 s)2 

  = 10 m − 5 m  

  = 5 m  

 s = s1 + s2 + s3 

  = 25 m + 3000 m + 5 m 

  = 3030 m

s = 33 km = 3300 m

s > s



 m1 = 850 kg m2 = 400 kg 

u1 = 20ms−1 
u2 = 15 ms−1 

A B 

A B

A

20 B AB
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m1 = 850 kg 

  m2 = 400 kg 

  u1 = 20 ms−1 

  u2 = 15 ms−1 

A v = ?

m1u1 + m2u2 = (m1 + m2) v 

v = 
850 kg  20 ms−1 + 400 kg  15 ms−1

850 kg + 400 kg

v = 
17000 kgms−1 + 6000 kgms−1

1250 kg

v = 
23000 kgms−1

1250 kg

 v = 18.4 ms−1 

A 184 ms−1

A

t = 20 s

u = 18.4 ms−1

v = 0 ms−1

s = AB = ?  

A B





s = ( )
u + v

2
 t 

   = 



18.4 ms−1 + 0 ms−1

2
  20 s 

   = 184 m

20 s B AB- 184 m



3000 kg 4 ms−1 5000 kg
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m1 = 3000 kg

u1 = 4 ms−1

m2 = 5000 kg

u2 = 0 ms−1

m1u1 + m2u2 = (m1 + m2)v 

 3000 kg  4 ms−1 + 5000 kg  0 = (3000 kg + 5000 kg) v 

 12000 kgms−1 = v  8000 kg

v = 
12000 kgms−1

8000 kg
 

  v = 1.5 ms−1

15 ms−1 

m1 = 3000 kg

u1 = 4 ms−1

m2 = 5000 kg

u2 = 0 ms−1

v = 1.5 ms−1 

= m1u1 − m1v  

  = m1 (u1 − v) 

  = 3000 kg (4 ms−1 − 15 ms−1) 

  = 7500 kgms−1

= m2u2 − m2v 

  = m2 (u2 − v) 

  = 5000 kg (0 − 15 ms−1) 

  = − 7500 kgms−1



5 15 ms−1

15

 50 kg 20 kg
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g-

u = 0 ms−1

v = 15 ms−1

t = 5 s

s = ? 

  s = ( )
u + v

2
 t 

  = 
(0 + 15) ms−1

2
  5 s 

  = 
15

2
  5 m = 375 m

37.5 m

u = 0 ms−1

v = 15 ms−1

m1 = 50 kg 

m2 = 20 kg 

  t = 5 s

F = ?

a = 
v − u

t
 

  = 
(15 − 0)ms−1

5 s
 = 3 ms−2





 F = ma 

  = 50 kg  3 ms−2 

  = 150 N 

u = 15 ms−1 

           , v = 0 ms−1 

  t = 15 s

m = m1 + m2 

   = (50 + 20) kg = 70 kg 

 

  v = u + at

a = 
v − u

t

a = 
(0 − 15) ms−1

15 s
 

 a = −1 ms−2

 F = ma 

   = 70 kg  (−1 ms−2) = − 70 N



12 kg 10 kg 

 A B B A A B 
6 ms−1 4 ms−1 F2 F1 4 ms−1 

F1 F2  

B

  24bs cª‡kœi DËi   
B A F1 A B

F2

A m1 = 12 kg 

 B m2 = 10 kg 

 A u1 = 6 ms−1 

 B u2 = 4 ms−1 

 

A v1 = 4 ms−1 

 B v2 = ?

m1u1 + m2u2 = m1v1 + m2v2

(12  6) kgms−1 + (10  4) kgms−1 

 = (12  4) kgms−1 + 10 kg  v2 

  72 kgms−1 + 40 kg ms−1  v2 = 48 kg  ms−1 +10 kg  v2 

 10 kg  v2 = 64 kgms−1 

 v2 = 6.4 ms−1 

  v2 = 6.4 ms−1 

  B 6.4 ms−1



A = 12 kg; 

 A = 6 ms−1 

  A = 12 kg  6 ms−1 = 72 kgms−1 

B = 10 kg  

  B = 4 ms−1 

  B = 10 kg  4 ms−1 = 40 kg ms−1 

 A B

= (72 + 40) kgms−1  

  = 112 kgms−1 

A = 12 kg;  

 A = 4 ms−1 

  A 12 kg  4 ms−1 = 48 kgms−1 

 B = 10 kg 

 B 6.4 ms−1 

 B = 10 kg  6.4 ms−1 = 64 kgms−1 

A B

= (48 + 64) kgms−1  

  = 112 kgms−1 



1 kms−1 15 g

4.5 cm

 15 kg

  25bs cª‡kœi DËi   





 m1 = 15 g = 0.015 kg

  u1 = 0 ms−1 

m2 = 15 kg 

  u2 = 0 ms−1 

  v1 = 1 kms−1  

   = 1000 ms−1 

  v2 = ? 

 

m1u1 + m2u2 = m1v1 + m2v2 

 0 + 0 = 001 5 kg  1000 ms−1 + 15 kg  v2 

v2 = − 
15 kgms−1

15 kg
 

  v2 = − 1 ms−1 

  01 ms−1

u = 1 kms−1  

  = 1000 ms−1 

 m = 15 g = 0015 kg 

 v = 0 ms−1 

  s = 4.5 cm  

  = 0045 m 

a

  v2 = u2 + 2as 

 0 = (1000 ms−1)2 + 2a  0.045 m 

 a = 
− (1000 ms−1)2

2  0045 m
  

  a = − 111  107 ms−2 

F

F = ma 

  = 0.01 5 kg  (− 1.11  107 ms−2) 

  = −167  105N 

167  105 N



2 kg

300 ms−1 9 cm

10 g
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u1 = 0 ms−1 

  m1 = 2 kg 

 v2 = 300 ms−1 

  m2 = 10g = 001 kg 

v1 = ? 

 

m1u1 + m2u2 = m1v1 + m2v2 

 0 + 0 = 2kg  v1 + 001 kg  300 ms−1 

 v1 = 
−3 kg ms−1

2kg
 

  v1 = − 15 ms−1

1.5 ms−1

u = 300 ms−1 

  m = 10 g = 001 kg 

  v = 0 ms−1 

  s = 9 cm = 009 m 

a

v2 = u2 + 2as 

 a = 
v2 − u2

2s
 

  = 
(0 ms−1)2 − (300 ms−1)2

2  009 m
 

  a = − 5  105ms−2 

 F

 F = ma 

  = 001 kg  (−5  105 ms−2) 

  = − 5000 N 

 5000 N

t

v = u + at 

 t = 
v − u

a
  

  = 
0 ms−1 − 300ms−1

−5  105ms−2  

   t = 6  10−4s 

6  10−4s







10 cm 15

400 ms−1 10g 10
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u = 400 ms−1 

v = 
u

2
 ms−1  

  = 
400

2
 ms−1 = 200 ms−1

s = (10  10) cm  

  = 100 cm = 1m 

a

v2 = u2 + 2as 

 a = 
v2 − u2

2s
 

  = 
(200 ms−1)2 − (400 ms−1)2

2  1 m
 

  = − 6  104 ms−2 

 m = 10 g 

  = 0.01 kg 

F

F = ma 

  = 0.01 kg  − 6  104 ms−2 

  = − 600 N 

600 N

 u = 400 ms−1

a = −6  104 ms−2 

 s v = 0 

   v2 = u2 + 2as 

  s = 
v2 − u2

2a
 

  = 
(0 ms−1)2 − (400 ms−1)2

2  (−6  104 ms−2)
 

   s = 1.33 m 

(10  15) cm = 150 cm = 1.5 m

1.33 m



1000 kg 10 ms−1

1200 kg
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m1 = 1000 kg 

u1 = 10 ms−1 

m2 = 1200 kg 

  u2 = 0 ms−1 

  v = ? 

m1u1 + m2u2 = (m1 + m2) v 

 v = 
m1u1 + m2u2

m1 + m2
 

  = 
1000  10 + 1200  0

1000 + 1200
 ms−1 

  = 
10000 + 0

2200
 ms−1 

  = 4.545 ms−1 

  v = 4.55 ms−1 

 4.55 ms−1

 m1 = 1000 kg 

  m2 = 1200 kg 

  u1 = 10 ms−1 

  u2 = 0 ms−1 

= m1u1 

  =1000 kg  10 ms−1 

  = 1000 kgms−1 

 = m2u2 





  = 1200 kg  0 ms−1 

  = 0 kgms−1 

= m1u1 + m2u2

= 1000 kgms−1  0 kgms−1

  = 10000 kgms−1 

 v = 455 ms−1 

 

= (m1 + m2) v 

  = (1000 + 1200) kg  455 ms−1 

  = 10000 kgms−1 

 

 E1 = 
1

2
 m1u1

2 

  = 
1

2
  1000 kg  (10 ms−1)2 = 50000 J 

 E2 = 
1

2
m2u2

2 

  = 
1

2
  1200 kg  (0 ms−1)2 

   = E1 + E2 

  = 50000 J + 0 J = 50000 J 

 = 
1

2
 (m1 + m2) v2 

  = 
1

2
 (1000 + 1200) kg  (4.55 ms−1)2 

  = 2277275 J 



50 g 500 N 0.5 s

2 m 2  103N

  29bs cª‡kœi DËi   

F = 500 N 

  m = 50 g = 005 kg 

 t = 05 s 

  u = 0 

 

 a a = 
F

m
   

   = 
500 N

005 kg
  

   = 10000 ms−2 

 v

v = u + at 

 v = 0 + 10000 ms−2  05 s 

  v = 5000 ms−1

F = −2  103 N

 m = 50 g 

   = 005 kg 

  a = 
−2  103N

005 kg
  

  = − 4  104 ms−2 

 v = 0 

 u = 5000 ms−1 

s

v2 = u2 + 2as 

 s = 
v2 − u2

2a
 

  = 
0 − (500 ms−1)2

2  (−4  104 ms−2)
 

  = 3.125 m 

 2 m < 3.125 m



0.2 kg

10 g

 500 m/s

g
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R

g = 
GM

R2

G M

g R





R R

g  g-

M = 2 kg 

  m = 10 g 

   = 0.01 kg 

  v = 500 ms−1 

  V = ?

MV = − mv 

  V = 
−mv

M
 

  = 
− 0.01 kg  500 ms−1

2 kg
 

  = −2.5 ms−1 

 2.5 ms−1

u1 = 500 ms−1 

  v1 = 0 ms−1 

   m1 = 10 g = 0.01 kg 

  u2 = 0 ms−1 

 v2 = 25 ms−1 

  m2 = 2 kg 

 

= m1u1 + m2u2 

   = 0.01 kg  500 ms−1 + 2 kg  0 ms−1 

  = 5 kgms−1 

 

= m1v1 + m2v2 

   = 001 kg  0 ms−1 + 2 kg  25 ms−1 

   = 5 kgms−1 



3 kg

10 g 200 ms−1

6 kg

10 g 200 ms−1 

 3 kg

  31bs cª‡kœi DËi   

[MLT−1] 

 kgms−1 

M = 3 kg 

 m = 10 g = 0.01 kg 

 v = 200 ms−1 

 V

MV = −mv 

 V = 
− mv

M
 

  = 
−0.01 kg  200 ms−1

3 kg
 

  = − 0.6666 ms−1 = −0.67 ms−1 

 

3 kg 0.67 ms−1

M = 6 kg 

m = 10 g = 0.01 kg 

  v = ? 

 V = ? 

6 kg

 

MV = − mv 

 V = 
−mv

M
 

  = 
−0.01 kg  200 ms−1

6 kg
 = −0.33 ms−1 

 

6 kg 0.33 ms−1

3 kg 0.67 ms−1 

  = (0.67 − 0.33) ms−1 = 0.34 ms−1 

 3 kg

0.34 ms−1

 
m„Rbkxj cÖkœe¨vsK 

 







25 

 105 kg 72 kmh−1

10 sec-

 1 kms-1 10g

4.5 cm

15 kg





 1200 kg 15ms−2

800 kg 

100 m

 5 kg 

10 kg 400 ms−1

 1000 kg 10 ms−1 

800 kg

100 m

 108 kmh−1

46 m

1 m

1500 kg

 4500 kg 5 

ms−1 8000 kg

−

 20 kg 10 s

250 m





5 sec-

500 m



3 ms−1

40 kg, 50 kg 200 kg

4 

ms−1

 500 kg 3000 kg

15 m/s

5 s-



A B B 

10 ms
−1 

10 ms
−1 

100 kg 

A B 10 ms−1 

10 kg

B

 240

10 g 600 ms−1

45 cm



20 kg 10 s- 250 m

5 s-

500 m
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u = 0 ms−1 

  t = 10 s

s = 250 m

a

s = ut + 
1

2
at2 

 250 m = 0  10 s + 
1

2
  a  (10 s)2 

a = 
2  250 m

100s2  

 a = 5 ms−2

5 s

s1 = ut1 + 
1

2
at1

2 

  = 0  5 s + 
1

2
  5 ms−2  (5 s)2 [ u = 0 ms−1, t1 = 5 s] 

  = 
1

2
  5 ms−2  25 s2 = 62.5 m

5 s- 62.5 m

a = 5 ms−2

m = 5 kg



F = ma

F = 5 kg  5 ms−2

 F = 25 N  

t = 10 s s1 = 500 m

a1

s1 = ut + 
1

2
 a1t2





500 m = 0  10 s + 
1

2
  a1 + (10 s)2

500 m = 
1

2
  a1  100 s2

a1 = 
2  500 m

100 s2  

 a1 = 10 ms−2

F1  

F1 = ma1 

 F1 = 5 kg  10 ms−2

F1 = 50 N 

  
F1

F
 = 

50 N

25 N

F1

F
 = 2

 F1 = 2 F

500 m

50 N



A B 45 m A B

P Q P, 40 ms−1 Q, 16 ms−1

6 ms−2  

Q 6 s

P Q
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Q u = 16 ms−1

a = 6 ms−2

t = 6 s 

  Q 6 s s = ?

s = ut + 
1

2
 at2 

  s = 16 ms−1  6 s + 
1

2
  6 ms−2  (6 s)2 

  = 96 m + 108 m 

  s = 204 m

Q 6 s 204 m  

t x P Q

P v = 40 ms−1 

  t P = vt 

 A X AX

AX = 40 t

Q u = 16 ms−1; a = 6 ms−2

 Q P 

A 
45 m 

B X 

 B X BX

 t Q

BX = ut + 
1

2
 at2 

  = 16 t + 
1

2
  6  t2 

  = 16 t + 3t2 

 AX = AB + BX 

40t = 45 + 16t + 3t2 

 3t2 − 24t + 45 = 0 

 t2 − 8t + 15 = 0 

 t2 − 5t − 3t + 15 = 0 

 t(t − 5) −3(t − 5) = 0 

 (t − 5) (t − 3) = 0 

 t − 5 = 0 t − 3 = 0 

  t = 5   t = 3 

 t P Q

Abykxj‡bi Rb¨ `ÿZv Í̄‡ii cÖkœ I DËi 
 Ávbg~jK cÖkœ I DËi  





 Abyavebg~jK cÖkœ I DËi  
  F  





 2

M 
L

T2

[F] = [MLT-2] 





-

-

-

-

-

-

 
MvwYwZK mgm¨v I mgvavb 





 F = ma F =

m =

a =

 Ft = mv − mu t =

u =

v =

 m1u1 + m2u2 = m1v1 + m2v2 m1, m2 =

u1, u2 = 

v1, v2 =

 m1u1 + m2u2 = (m1 + m2) v v =

50 kg

4 ms−2

m = 50 kg 

 a = 4 ms−2 

F = ? 

  

F = ma 

  = 50 kg  4 ms−2 

  = 200 kg ms−2 

  = 200 N 

 200 N

50 N 20 kg

m = 20 kg 

F = 50 N 

a = ? 

F = ma 

 a = 
F

m
 

  = 
50 N

20 kg
 

  = 25 ms−2 

  25 ms−2

 20 kg 2000 N 

0.1 s

F = 2000 N 

t = 01 s 

mv − mu = ? 



mv − mu = Ft 

  = 2000 N   01 s 

  = 200 kg ms−2 s 

  = 200 kg ms−1 

 200 kg ms−1

500 ms−1 10 g 

2 kg 

m1 = 10 g 

  = 10  10−3 kg 

  = 10−2 kg 

m2 = 2 kg 

u1 = 0 ms−1 

u2 = 0 ms−1 

 v1 = 500 ms−1 

 v2 = ?

 m1u1 + m2 u2 = m1 v1 + m2 v2 

 m1  0 ms−1 + m2 kg  0 ms−1  

  = 10−2 kg  500 ms−1 + 2 kg  v2 

 v2 = − 
5 kg ms−1

2 kg
 

     v2 = − 25 ms−1

25 ms−1

 

15 kg 105 N

F = 105 N = 105 kgms−2 

m = 15 kg 

a = ? 

F = ma 

   a = 
F

m
 = 

105 kgms−2

15 kg
 

 7 ms−2

50 kg 100 N 2

 

F = 100 N = 100 kgms−2 





 m = 50 kg 

 t = 2 s 

 u = 0 

 v = ?

 

F = ma 

 F = 
m  (v − u)

t
 [ a = 

v − u

t
 ] 

 100 kgms−2 = 
50 kg  (v − 0)

2s
 

 v = 
100 kgms−2  2s

50 kg
 

  v = 4 ms−1 

 4 ms−1 

10 g 300 ms−1

45 cm 

u = 300 ms−1

m = 10 g = 001 kg 

s = 45 cm = 0045 m 

v = 0
 

F = ? 

 t = ? 

 

v2 = u2 + 2as 

   0 = 3002 m2s−2 + 2a  0045 m 

  a = 
− 90000 m2s−2

 2  0045 m
 

   a = − 106 ms−2 

 F = ma 

  = 001kg  (−106 ms−2) 

  = − 104 N 

 

v = u + at

  0 = 300 ms−1 − 106 ms−2  t 

  t = 
300 ms−1

106 ms−2  

   t = 3  10−4 s 

 104 N 

3  10−4 s 

 

600 kg 20 ms−1

1400 kg

m1 = 600 kg

m2 = 1400 kg 

u1 = 20 ms−1 

u2 = 0 

v = ? 

  

m1 u1 + m2 u2 = v (m1 + m2) 

  600 kg  20 ms−1 + 1400 kg  0 

   = v(600 kg + 1400 kg) 

  12000 kgms−1 + 0 = v  2000 kg 

  v = 
12000 kgms−1

2000 kg
 

   v = 6ms−1 

 6 ms−1

3 kg 2 ms−1 

1 kg 2 ms−1

m1 = 3 kg 

  u1 = 2 ms−1 

  m2 = 1 kg 

  u2 = − 2 ms−1 

  [u2 = − 2 ms−1 

v = ? 

 

m1 u1 + m2u2 = v (m1 + m2) 

  3 kg  2 ms−1 + 1 kg  (−2 ms−1) = v (3kg + 1kg) 

  (6 − 2) kgms−1 = v  4 kg 

  v = 
4 kgms−1

4 kg
 

   v = 1 ms−1 

 

m1 u1 = 3 kg  2ms−1 

  = 6 kg ms−1 

 m2 u2 

  = 1 kg  2 ms−1 

  = 2 kg ms−1 

 

1 ms−1

10 g 6 kg 

300 ms−1

   

m1 = 10g 

  = 10  10−3 kg 

  = 10−2 kg 

m2 = 6 kg 





 u1 = 0 ms−1 

 u2 = 0 ms−1 

  v1 = 300 ms−1 

  v2 = ? 

m1u1  + m2u2 = m1v1 + m2v2 

0 + 0 = 10−2 kg  300 ms−1 + 6 kg  v2 

 v2 = − 
3 kgms−1

6 kg
 

  v2 = − 05 ms−1 

 

05 ms−1

 

12 g 300 ms−1 

45 cm

u = 300 ms−1  

 m = 12 g 

   = 0012 kg 

s = 45 cm = 0045 m 

v = 0 

F = ? 

v2 = u2 + 2as 

  0 = (300 ms−1)2 + 2a  0045 m 

  a = 
− 90000 m2s2

2  0045 m
 = − 106ms−2 

  F = ma 

   = 0012 kg  (− 106 ms−2) = − 12  144 N 

 12  104 N

1 kms−1 10 g 

2 kg 

m1 = 10 g 

  = 10  10−3 kg 

  = 10−2 kg 

  m2 = 2 kg 

  u1 = 0  

  u2 = 0  

  v1 = 1 kms−1 = 1000 ms−1 

  v2 = ? 

m1u1 + m2u2 = m1v1 + m2v2 

10−2kg  0 + 2 kg  0 

  = 10−2kg  1000 ms−1 + 2 kg  v2 

2 kg  v2 = − 10−2 kg  1000 ms−1 

   v2 = 
−10 kg ms−1

2kg
 = − 5 ms−1 

 

5 ms−1

4 kg 4 ms−1 

2 kg 2 ms−1

m1 = 4 kg 

u1 = 4 ms−1 

m2 = 2 kg 

u2 = − 2 ms−1 

  [ u2 

v = ? 

m1u1 + m2u2 = v(m1 + m2) 

4 kg  4 ms−1 + 2 kg  (− 2 ms−1)  

   = v (4 kg + 2 kg) 

(16 − 4) kg ms−1 = v  6 kg 

6 vkg = 12 kg ms−1 

  v = 
12 kgms−1

6 kg
  

 v = 2 ms−1 

 2ms−1


