Kinematics 2
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1.  A ball of mass 9m is dropped from rest from a height H = 5.0 meters above the ground, as shown above on the left. It undergoes a perfectly elastic collision with the ground and rebounds (the velocity just after it the rebound is equal in magnitude but opposite in direction to the velocity just before striking the ground). At the instant that the ball rebounds, a small blob of clay of mass m is released from rest from the original height H, directly above the ball, as shown above on the right. The clay blob, which is descending, eventually collides with the ball, which is ascending. Assume that g = 10 m/s2, that air resistance is negligible, and that the collision process takes negligible time.

a.
Determine the speed of the ball immediately before it hits the ground.
b.
Determine the time after the release of the clay blob at which the collision takes place.
c.     Determine the height above the ground at which the collision takes place.
d.
Determine the speeds of the ball and the clay blob immediately before the collision.

1. An object released from rest at time t = 0 slides down a frictionless incline a distance of 9 meters during the first 3 seconds.  The distance traveled by the object during the time interval from t = 3 second to t = 4 seconds is

(A) 6 m

      (B) 7 m

      (C) 8 m

      (D) 9m

      (E) 10 m
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2. Vectors V1, and V2 shown above have equal magnitudes. The vectors represent the velocities of an object at times t1, and t2, respectively.   The average acceleration of the object between time t1 and t2 was

      (A) zero

      (B) directed north

      (C) directed west

      (D) directed north of east

      (E) directed north of west

3. A projectile is fired from the surface of the Earth with a speed of 400 meters per second at an angle of 30° above the horizontal. If the ground is level, what is the maximum height reached by the projectile?

      (A) 20 m

      (B) 40 m

      (C) 2000 m

      (D) 4000 m

      (E) 8,000 m

4. An object is shot vertically upward into the air with a positive initial velocity. Which of the following correctly describes the velocity and acceleration of the object at its maximum elevation?


      Velocity 

Acceleration

(A) Positive 

Positive


(B) Zero 

Zero


(C) Negative 
            Negative


(D) Zero 

Negative


(E) Positive 
            Negative
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5. A target T lies flat on the ground 3 m from the side of a building that is 10 m tall, as shown above.   A student rolls a ball off the horizontal roof of the building in the direction of the target.   Air resistance is negligible. The horizontal speed with which the ball must leave the roof if it is to strike the target is most nearly

(A) 3/10 m/s          

(B) 
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 m/s          

(C) 
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3

m/s          

(D) 3 m/s          

(E) 
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5

10

m/s

6. A hiker walks 18.5 km at an angle 35° south of east.  Find the east and south components of this walk. 

7. An airplane flies at 65m/s with a heading of 137°.  What are the east and north components of the plane’s velocity? 

8. A golf ball, hit from the tee, travels 295 m in a direction 28° south of the east axis.  What are the east and south components of its displacement?
9. Determine the magnitude and direction of the resultant velocity of 75.0 m/s, 25.0° east of north, and 100.0 m/s, 25.0 ° east of south.
10. A person can row a boat at the rate of 8.0 km/h in still water.  The person heads the boat directly across a stream that flows downstream at the rate of 6.0 km/h.  Find the resultant velocity.
