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6. The figure shows a ballistic pendulum, a system 
for measuring the speed of a bullet. The bullet, 
with mass m, is fired into a block of wood with 
mass M, suspended like a pendulum, and makes a 
completely inelastic collision with it. After the 
impact of the bullet, the block swings up to the a 
maximum height y. Given the values of y, m, M, 
what is the initial speed of the bullet. 
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7. A fisherman walks from one end of a boat to the other (from the boat’s stern to the stem). 
What is the distance the boat will move? The mass of the man is m whereas the mass of the 
boat M. The length of the boat is L. Neglect all the outer forces (Hint: the centre of mass of 
the system cannot be changed by the inner forces). 
 
 
8. A ball of mass m collides with a ball of mass M being initially at rest. The collision is 
central (head-on) and perfectly elastic. Find the velocities of the balls after the collision. 
Consider the special cases when a) Mm >> , b) Mm << , c) Mm ≈ . 
 
 
9. A mass M hits a motionless mass m. The collision is completely inelastic and central (two 
masses stick together and begin to move). Calculate what part of the initial kinetic energy of 
the mass M is transferred into heat due to the collision. Consider also the cases when M=m 
and M=9m.  
 
 
10. A block of mass m sliding on a frictionless track hits another block of unknown mass 
being at rest. After the perfectly elastic collision two blocks begin to slide in the opposite 
directions but with the same speed. What is the mass of the block initially at rest? 


