Sample Problems for 2-dimensional Kinematics
1. An airplane, travelling initially at 240 m/s [28° S of E], takes 35 s to change its velocity to 220 m/s [28° E of S].  What is the average acceleration over this time interval?  

2. A race car driver wants to attain a velocity of 54 m/s [N] at the end of a curved stretch of track, experiencing an average acceleration of 0.15 m/s2 [S] for 95 s.  What is the final velocity?
3. A helicopter initially travelling at 150 km/h [30°S of E] executes a gradual turn, and eventually is moving at 120 km/h [N].  If the turn takes 50 s to complete, what is the average acceleration of the helicopter? 
4. A billiard ball with an initial velocity of 2.0 m/s [30° E of S] strikes the bumper of a billiard table and reflects off it at a velocity of 1.8 m/s [30° E of N].  If the interaction with the bumper takes 0.10 s, determine the acceleration of the ball. 
5. A truck with an initial velocity of 80 km/h [E] accelerates at a constant rate of 5.0 (km/h)/s, reaching a final velocity of 100 km/h [45° S of E].  Determine:

(a) the direction of the acceleration.

(b) the time interval. 
