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PHYS 1021:  Chap. 9, Pg 2 

1 2 

 A uranium nucleus (at rest) 
undergoes fission and splits 
into two fragments, one heavy 
and the other light.  Which 
fragment has the greater 
speed?   
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  A uranium nucleus (at rest) 
undergoes fission and splits 
into two fragments, one heavy 
and the other light.  Which 
fragment has the greater 
speed?   

PHYS 1021:  Chap. 9, Pg 4 

Elastic collisions with water molecules cause this motion.  
The 1 micron beads are 27 times lighter than the 3 
micron beads, so they are much more frenetic in their 
motion. 

1 micron beads 3 micron beads 
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PHYS 1021:  Chap. 9, Pg 5 

 If there is no net external force (isolated system), then the 
total momentum p does not change  ( Δp  =  0 ). 
  Total momentum of the system must be constant !! 
  Momentum is conserved !! 

If   ΣF  =  0 

PHYS 1021:  Chap. 9, Pg 6 

Before the explosion: 
M  

m1 m2 

v1 v2 

After the explosion: 
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PHYS 1021:  Chap. 9, Pg 7 
New Topic 

PHYS 1021:  Chap. 9, Pg 8 

Momentum conservation:    initial momentum  =  final momentum 

Note that this is a vector 
equation !! 

… px and py are 
independently conserved 

Initial: 

Final: 
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PHYS 1021:  Chap. 9, Pg 9 

 A collision is said to be inelastic when kinetic energy is not 
conserved before and after the collision, but momentum is 
conserved:  pinitial  =  pfinal   but   KEinitial  ≠  KEfinal 

 A collision is said to be elastic when kinetic energy as well 
as momentum is conserved before and after the collision: 
pinitial  =  pfinal  and   KEinitial  =  KEfinal 

PHYS 1021:  Chap. 9, Pg 10 

Use momentum conservation to find v after the collision. 

Before the collision: 

After the collision: 

Conservation of momentum: 

vector equation 
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M  =  10,000 kg 

m  =  1000 kg 

M + m  =  11,000 kg 

v = 0 
ice 

(no friction) 

  

€ 

v =
M

(M +m)
V = 10

11
30m /s = 27.3m /s

PHYS 1021:  Chap. 9, Pg 12 

vf 

vi  
M M 

M M 

  A box slides with initial velocity 10 m/s 
on a frictionless surface and collides 
inelastically with an identical box.  The 
boxes stick together after the collision.  
What is the final velocity? 
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vi  
M M 

M M 

  A box slides with initial velocity 10 m/s 
on a frictionless surface and collides 
inelastically with an identical box.  The 
boxes stick together after the collision.  
What is the final velocity? 

PHYS 1021:  Chap. 9, Pg 14 

1)  I  
2)  II 
3)  I  and  II 
4)  II  and  III 
5)  all three 

 If all three collisions below are 

totally inelastic, which one(s) 

will bring the car on the left to 

a complete halt? 
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1)  I  
2)  II 
3)  I  and  II 
4)  II  and  III 
5)  all three 

 If all three collisions below are totally 

inelastic – that is all parts stick 

together, which one(s) will bring the 

car on the left to a complete halt? 

PHYS 1021:  Chap. 9, Pg 16 
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PHYS 1021:  Chap. 9, Pg 17 

  The parking brake on a 2000 kg Cadillac has failed, and it 
is rolling slowly, at 1 mph, toward a group of small innocent 
children. As you see the situation, you realize there is just 
time for you to drive your 1000 kg Volkswagen head-on into 
the Cadillac and thus to save the children. With what speed 
should you impact the Cadillac to bring it to a halt? 

  Dan is gliding on his skateboard at 4 m/s. He suddenly 
jumps backward off the skateboard, kicking the skateboard 
forward at 8 m/s. How fast is Dan going as his feet hit the 
ground? Dan’s mass is 50 kg and the skateboard’s mass is 
5 kg. 

PHYS 1021:  Chap. 9, Pg 18 

  An object initially at rest explodes into three fragments. The 
momentum vectors of two of the fragments are shown. 
Draw the momentum vector of the third fragment. 
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PHYS 1021:  Chap. 9, Pg 19 

PHYS 1021:  Chap. 9, Pg 20 
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PHYS 1021:  Chap. 9, Pg 21 

PHYS 1021:  Chap. 9, Pg 22 
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PHYS 1021:  Chap. 9, Pg 23 

  A 5000 kg open train car is rolling on frictionless rails at a 
speed of 22 m/s when it starts raining.  A few minutes later, 
the car’s speed is 20 m/s.   

  What mass of water has collected in the train car? 
  G known V0=22 m/s, Vf = 20 m/s, mcar = 5000 kg 

Unknown: mrain = ?? 
Estimate, v changes by 10%, m increases by abou 10% 
… mrain = 500kg 

PHYS 1021:  Chap. 9, Pg 24 

O:  System: car + rainwater  
There are no external horizontal forces on the system,  
so the horizontal momentum is conserved  

A:  

L:   Units and estimate check.  Pretty simple problem 

X 
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  A bullet of mass m is fired into a wood block of mass M, 
where it lodges. Subsequently, the block slides L m across 
a floor (µk for wood on wood). What was the bullet’s speed? 

PHYS 1021:  Chap. 9, Pg 26 

  Bob, whose mass is 75 kg, is standing on very slippery ice, 
holding a rock of mass 500 g.  In order to get off the ice, he 
intends to throw the rock in one direction, and then he will 
recoil in the opposite direction.   

  Bob is kind of a wimp, but he throws the rock at 30 m/
s, find his recoil speed. 


