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19. 24.1 J 

20. a) i) 108 m/s 

           ii) 3.00 x 104 Ns 

        b) Impulse is a force acting for a given time interval, or a change in momentum. 

(i) Newton’s Third Law states that for every force there is an equal and opposite reacting force. As 

the time of the explosion is equal for both the probe and the capsule, the impulse must be equal 

and opposite also. 

OR 

(ii) Impulse is equal to a change in momentum. As momentum is conserved, the momentum 

gained by the probe must equal the momentum lost by the capsule. 

21. 4.26 m/s; 7.9o 

22. • The two tennis balls experienced different impulses. 

• Impulse, or change in momentum, is a vector quantity. The ball that bounced from the wall 

sustained an impulse given by: m v m v v mv = − −
F
HG

I
KJ= −
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(The negative sign indicates the direction of the impulse.) 

• The ball which smashed the window experienced an impulse given by: 

m v m v v mv = −
F
HG

I
KJ= −
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• Therefore, the balls experienced different impulses. 

23. 3.02 m/s; 38.2o N of E 

24. 2.05 m/s; 46.9o S of E 

25. 4.19 kg 

26. a) 1.33 m 

b) same height 

c) The steepness of the slope does not matter. All of the cars kinetic energy will be transferred to 

gravitational potential energy. Since the original kinetic energy of the cars has not changed, they 

must have the same potential. Therefore, they go to the same vertical height. 


