
Motion From GAVS 

1) Can the instantaneous velocity of an object at any instant of time ever be greater in magnitude than the 

average velocity over a time interval containing the instant? Can it ever be less? 

2) A rock is dropped into a water well and the splash is heard 16 s later. Estimate the distance from the 

rim of the well to the water's surface. 

3) What will happen to a moving car if it comes to rest with constant acceleration and the acceleration 

remains constant after the car stops? 

4) A motorist drives north for 35.0 minutes at 85 km/hr and then stops for 15.0 minutes. He then 

continues north, traveling 130 km in 2.00 hr. 

A. What is his total displacement?   B. What is his average velocity?  

5) In order to qualify for the finals in a racing event, a race car must achieve an average speed of 250 

km/hr on a track with a total length of 1600 m. If a particular car covers the first half of the track at an 

average speed of 230 km /hr, what minimum average speed must it have in the second half of the event in 

order to qualify? 

6) Jules Verne in 1865 proposed sending men to the moon by firing a space capsule from a 220 m long 

cannon with a final speed of 10.97 km/s. What would have been the unrealistically large acceleration 

experienced by the space travelers during the launch? (A human can withstand an acceleration of 15g for 

a short time.) Compare your answer with the acceleration due to gravity of 9.80 m/ . 

7) A car starts from rest and travels for 5.0 s with a uniform acceleration of +1.5 m/ . The driver then 

applies the brakes, causing a uniform acceleration of –2.0 m/ . If the brakes are applied for 3.0 s 

A. How fast is the car going at the end of the braking period?   

B. How far has it gone? 

8) A big rig pulls two trailers, one behind the other, at a constant speed of 100 km/hr. It takes 0.600 s for 

the big rig to completely pass onto a bridge 400 m long. For what duration of time is all or part of the rig 

on the bridge? 

9) A stunt woman sitting on a tree limb wishes to drop vertically onto a horse galloping under the tree. 

The constant speed of the horse is 10.0 m/s and the woman is initially 3.00 m above the level of the 

saddle. 

A. What must be the horizontal distance between the saddle and limb when the woman makes her move? 

B. How long is she in the air? 



10) A bullet is fired through a board 10.0 cm thick in such a way that the bullet's line of motion is 

perpendicular to the face of the board. If the initial speed of the bullet is 400 m/s and it emerges from the 

other side of the board with a speed of 300 m/s 

A. What is the acceleration of the bullet as it passes through the board? 

B. What is the total time the bullet is in contact with the board? 

 

11) A wrench is dropped from the top of a 10 m mast on a sailing ship while the ship is traveling at 20 

knots. Where will the wrench hit the deck? (This is one of Galileo's problems!) 

 

12) A spacecraft drifts through space at a constant velocity. Suddenly a gas leak in the side of the 

spacecraft causes a constant acceleration of the spacecraft in a direction perpendicular to the initial 

velocity. The orientation of the spacecraft does not change, so that the acceleration remains perpendicular 

to the original direction of the velocity. What is the shape of the path followed by the spacecraft in this 

situation? 

 

13) How can you throw a projectile so that it has zero speed at the top of its trajectory? So that it has 

nonzero speed at the top of its trajectory? 

 

14) The eye of a hurricane passes over Grand Bahama Island. It is moving in a direction 60.0° north of 

west with a speed of 41.0 km/hr. Three hours later, the course of the hurricane suddenly shifts due north 

and its speed slows to 25.0 km/hr. How far from Grand Bahama is the hurricane 4.50 hr after it passes 

over the island? 

 

15) A tennis player standing 12.6 m from the net hits the ball at 3.00° above the horizontal. To clear the 

net, the ball must rise at least 0.330 m. If the ball just clears the net at the apex of its trajectory, how fast 

was the ball moving when it left the racquet? 

 

16) How long does it take a car traveling in the left lane at 60.0 km/hr to become even with another car 

that is traveling in the right land at 40.0 km/hr when the cars front bumpers are initially 100 m apart? 



17) A daredevil is shot out of a cannon at 45.0° to the horizontal with an initial speed of 25.0 m/s. A net is 

positioned a horizontal distance of 50.0 m from the cannon. At what height above the cannon should the 

net be placed in order to catch the daredevil? 

 

18) A good snowball fight strategy is to throw one snowball at a high angle. While your opponent is 

watching that snowball, throw another one at a lower angle so that the 2nd one reaches him before or at 

the same time as the 1st one. If both snowballs are thrown with a speed of 25.0 m/s and the 1st one is 

thrown at an angle of 70.°0 with respect to the horizontal 

A. At what angle should the 2nd snowball be thrown in order to arrive at the same time? 

B. How many seconds later should the 2nd snowball be thrown after the first to arrive at the same time? 

 

19) Cliff divers at Acapulco jump into the sea from a cliff that is 36.0 m high. At the level of the sea, a 

rock sticks out a horizontal distance of 6.00 m. With what minimum horizontal velocity must the cliff 

divers leave the top of the cliff if they want to miss the rock? 

 

20)  A quarterback throws a football toward a receiver with an initial speed of 20.0 m/s and at an angle of 

30° above the horizontal. At that instant, the receiver is 20 m from the quarterback. In what direction and 

with what constant speed should the receiver run in order to catch the football at the lever at which it was 

thrown? 

 

 


