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Mechanics 
 

Conservation of momentum 
 
For a collision occurring between object 1 
and object 2 in an isolated system, the 
total momentum of the two objects before 
the collision is equal to the total 
momentum of the two objects after the 
collision. 
 
In any collision we can say 
 

Net momentum 
before collision = Net momentum 

after collision 

 
In elastic collision is no deformation of the 
colliding objects and no energy get lost. 
 
v = Velocity 

The grey ball strikes 
the white ball at rest A head on collision 

  
  
  

Mass1 x v1 Mass1 x v1 – Mass2 x v2 

= = 
Mass2 x v2 -Mass1 x v3+Mass2 x v4 

 
A collision of balls moving in the same 

direction 
 
 
 

Mass1 x v1 + Mass2 x v2 
= 

Mass1 x v2 + Mass2 x v1 
 
That means 
 

Mass1 x velocity1 + Mass2 x velocity2 

= 
Mass1 x velocity3 + Mass2 x velocity4 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

v1 

v2 

v1 v2 

v4 v3 

v1 v2 

v1 v2 

ºy â¾ -¾Å -±m -¼ Û G ü 
 

ºG Ý ¾ - Á ÝGÅ -Z¼ - ±GÅ ü 
¾ôGÅ-ÅÞ-h‚ï-zºÛ-OÛG-º²âGÅ-ŸÛG-GÛ-mP-hÝ-hPôÅ-qôü 1 hP-
hPôÅ-qôü 2 z¼-¾-GhôP-fÞG-ŸÛG-‚ãP-z-mü hPôÅ-qô-GZÛÅ-ˆÛ-
GhôP-fÞG-¤-º‚ãP-GôP-GÛ-Eôm-zÇkô¤Å-ºGÝ¾-ÁÝGÅ-hP-GhôP-
fÞG-‚Å-XïÅ-ˆÛ-Eôm-zÇkô¤Å-ºGÝ¾-ÁÝGÅ-¾-ºHã¼-z-¤ïh-hïü 
GTÛG-¤±ßPÅ-»Ûmü 
 
GhôP-fÞG-TÛ-ºi-ŸÛG-»Ûm-¼ÞP-P-±ôÅ-ºhÛ-¿e¼-zXôh-VôGü  
Gh ô P - f ÞG -¤ - º‚ ã P -G ô P - G Û -      Gh ô P - f ÞG -
‚Å - X ï Å - ˆ Û -  
E ô m - zÇ k ô ¤Å - ºG Ý ¾ - Á ÝGÅ ü =  E ô m -
zÇ k ô ¤Å - ºG Ý ¾ - Á ÝGÅ ü 
 
¤Zïm-G¸ÞGÅ-ˆÛ-GhôP-fÞG-Ç+zÅ-GhôP-fÞG-‚ïh-¤Dm-HÛ-hPôÅ-
qôºÛ-h‚ÛzÅ-G¸ÞGÅ-¾-ºHã¼-z-¤ïh-q-hP-mÝÅ-ÁÝGÅ-TÛ-»P-¤Û-
hô¼-¼ôü 
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Inelastic collision 

 
 
In a inelastic collision an object is getting 
entangled during the collision 
We have again the same principle: 
 

Net momentum 
before collision = Net momentum 

after collision 

 
MassA x SpeedA + MassB x SpeedB 

 =  
(MassA + MassB) SpeedC 

 
 
Example 
A 1000-kg car is moving with a velocity of 
20 m/s is crushing with a heavy 20 kg 
stone that comes straight with a velocity of 
10 m/s. The car and the stone are moving 
together. How much is the Velocity after 
the collision? 

Before  

 
 

After 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

v1=20 m/s v2 = 10m/s 

m1 = 1000 kg 

m2 = 20 kg 

v? = ? 

¤Z ï m - G¸ ÞGÅ -¤ Û m - qº Û - G h ô P - f ÞG ü 
 
 
 
 
 
 
 
¤Zïm-G¸ÞGÅ-¤Ûm-qºÛ-GhôP-fÞG-Ç+zÅ-ÅÞü GhôP-fÞG-‚ïh-
¤Dm-hPôÅ-qô-hï-GZÛÅ-º‚¼-HÛÅ-»ôhü 
P-±ôÅ-ÇÀ¼-»P-GôP-hÝ-zXôh-¸Ûm-qºÛ-uÛ-ºIôÅ-hï¼-¯-º²Ûm-‚ïh-
hGôÅü 
Gh ô P - f ÞG -¤ - º‚ ã P -G ô P - G Û -      Gh ô P - f ÞG -
‚Å - X ï Å - ˆ Û -  
E ô m - zÇ k ô ¤Å - ºG Ý ¾ - Á ÝGÅ ü =  E ô m -
zÇ k ô ¤Å - ºG Ý ¾ - Á ÝGÅ ü 
 
 
 

hq ï¼ - m ü 
ÇoÝ¤-ºDô¼-¾Û-¶P- 1000 »Ûm-q-ŸÛG-¤HôGÅ-±h- 20 m/s 

¾-ºGÝ¾-zŸÛm-qºÛ-Ç+zÅ-ÅÞ-¾Û-¶P- 20 Tm-HÛ-lô-ŸÛG-¤HôGÅ-
±h- 10 m/s hP-¤Z¤-hÝ-GhôP-fÞG-‚ãP-z-»Ûmü 
ÇoÝ¤-ºDô¼-hP-lô-hï-¤Z¤-hÝ-xôGÅ-GTÛG-bà-ºGÝ¾-HÛÅ-»ôhü hï-
¿e¼-mü GhôP-fÞG-‚ãP-zºÛ-XïÅ-¾-¤HôGÅ-±h-G-±ôh-»Ûm-m¤ü  
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More complicated collisions 
The net momentum remains unchanged  
in any collision, regardless of the angle 
between the tracks of the colliding objects. 
Expressing the net momentum when 
different directions are involved can be 
achieved with the parallelogram rule of 
vector addition. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

  

h;º -½ ‰ ô G - V ï - z º Û - G h ô P - f ÞG ü 
GhôP-fÞG-‚ïh-»Þ¾-HÛ-¸Þ¼-¾-¿eôÅ-¤ïh-ˆÛ-GhôP-fÞG-TÛ-
ºi-ŸÛG-»Ûm-¼ÞPü Eôm-zÇkô¤Å-ºGÝ¾-ÁÝGÅ-¾-ºHã¼-z-
¤ïhü  
xôGÅ-hÝ-¤-»ôh-qºÛ-ºGÝ¾-ÁÝGÅ-ŸÛG-ºIï¾-zXôh-‚ïh-q-
¾ü fh-GÁÛz-Iâ-zŸÛºÛ-OÛG-º²âGÅ-¶ïG-‡¼-Çkô¤Å-¯ÛÅ-
ŸïÅ-q-hï-¾-zdïm-hGôÅ-q-ŸÛG-»Ûmü   - 


