
9.) The front of a 1400 kg car is designed to absorb the shock of a collision by having a “crumple zone” in which the 
front 1.20 m of the car collapses in absorbing the shock of a collision. If a car traveling 25.0 m/s stops in 1.20 m . . . 
a.) how long does the collision last?

b.) what is the magnitude of the average force on the car?

c.) what is the acceleration of the car in g’s?

Collisions at Angles - 2D Momentum 
10.) Video Part VI, No. 1:  Conservation of Momentum: 
Strobe Analysis of Two Dimentional Collisions -- Notes

11.) A 1500 kg car traveling east with a speed of 25 m/s collides at an intersection with a 2500 kg van traveling north 
at a speed of 20.0 m/s. The two interlock bumpers during the collision. Find the direction and magnitude of the 
velocity of the combined vehicles after the collision.

12a.) A billiard ball moving at 5.00 m/s strikes a stationary ball of the same mass. After the collision, the first ball 
moves at 4.33 m/s at an angle of 30.0° with respect to the original line of motion. Assuming a perfectly elastic collision 
(and ignoring friction), find the struck ball’s velocity. 

12b.) What do you notice about the sum of the angles after collision if the masses are the same? 

13.) A 0.30 kg puck, initially at rest on a horizontal, frictionless surface is struck by a 0.20 kg puck moving initially 
along the x axis with a speed of 2.0 m/s. After the collision, the 0.20 kg puck has a speed of 1.0 m/s at an angle of 53° to 
the positive x axis. Properly describe the velocity vector of the 0.30 kg puck after the collision.
required drawing:

answers:   6a.) 1.06 N.s  8.) 862 lbs  9a.) 96 ms  9b.) 365 kN  9c.) -26.5 g’s   11.)  15.6 m/s @ 53°NofE   
12a.) 2.5 m/s @ 60°  from original D.O.M.   13.) 1.07 m/s @ 29.8° from original D.O.M. 


