
AP Physics 1 

Keller 

Exam 4 Warm-up 

 

 
1. A 4.0kg cart begins at rest and then experiences the applied force graphed above. 

 

a. What is the work input in the first five meters of displacement? 

b. What is the kinetic energy of the cart at a position of 5m? 

c. What is the velocity of the cart at a position of 5m? 

d. What is the velocity of the cart at a position of 20m? 

 

 
2. The system shown above has a mass of 60kg and the coefficient of kinetic friction between the 

sled and snow is 0.12.  The sled begins at rest and is pulled by a cord with a tension of 100N at 

an angle of 30º above the horizontal for a distance of 6m. 

 

a. Calculate each force applied to the system. 

b. Calculate the work input by each force. 

c. Calculate the speed of the system after sliding for 6m. 

 

3. A stomp-rocket with a mass of 400g is launched off the ground at 40m/s and rises straight 

upwards.  Ignoring air resistance, graph each of the following for the ascent. 

 

a. Vertical position, velocity, acceleration and net force versus time 

b. Gravitational potential energy, kinetic energy, and mechanical energy of the Earth/rocket 

versus vertical position 

c. Gravitational potential energy, kinetic energy, and mechanical energy of the Earth/rocket 

versus vertical time 

d. Work input to the rocket by gravity versus vertical position and versus time 



 
4. The block shown above begins at rest and slides down an incline where the coefficient of 

kinetic friction between the block and ramp is 0.30. 

 

a. Calculate each force on the block. 

b. Taking the block as the system, calculate the work input by each force during the descent. 

c. Taking the block, ramp, and Earth as the system, calculate each change in energy during the 

descent. 

 

 
5. An acrobat with a mass of 60kg begins at the top of a stand 8m high.  They fall off the stand 

and release the 5m-long rope just when the rope is vertical, falling onto the mat below. 

 

a. What is the speed of the acrobat at the base of the swing? 

b How far does the acrobat travel horizontally after releasing the rope? 

c. What is the speed of the acrobat just as they land on the mat? 

d. During the entire descent, what are the works input to the acrobat by gravity and by tension? 

 

 

 

 

 

 



 
6. A roller coaster car with a mass of 200kg begins at rest and rolls down the track shown above, 

flying off the 30º ramp.   

 

a. With what speed does it leave the ramp? 

b. Sketch graphs of horizontal and vertical position, velocity, and acceleration versus time for the 

flight. 

 

 
7. The 50g block is placed next to a spring with a spring constant of 100N/m and pushed 

leftward 10cm.  It is released and then slides off a very smooth table 2m high. 

 

a. Determine the speed at which the block leaves the table. 

b. Determine the horizontal distance the block travels before landing. 

c. Determine the speed at which the block strikes the floor. 

 

 
8. The system above begins with the hanging block 40cm above the ground. 

 

a. Use conservation of energy to determine the speed of the system just as the hanging block 

reaches the floor. 

b. Use the vf
2 equation to determine the acceleration of the system. 

c. Show this acceleration agrees with the value found by using F = ma. 


