
AP Physics 1 

4.1 – Work and Power 

Assessment 

“You have the power to do this work!” (Double rimshot!) 

 

Name: ________________________________________________  Period: __________ 

Concepts 

1) Consider the force F shown.  This force acts on an object that can move along the positive or negative x axis, or along the 

positive or negative y axis.  Under what two conditions is the work positive? 

 

2) The power needed to accelerate a projectile from rest to its launch speed v in a time t is 43.0 W.  How much power is needed 

to accelerate the same projectile from rest to a launch speed of 2v in a time of ½ t? 

 

Problems 

3) A water-skier, moving at a speed of 9.30 m/s, is being pulled by a tow rope that makes an angle of 37.0o with respect to the 

velocity of the boat.  The tow rope is parallel to the water, and the skier is moving the same direction of the boat.  If the 

tension in the tow rope is 135 N, determine the work that it does in 12.0 s. 

 

4) A cable lifts a 1200 kg elevator at a constant velocity for a distance of 35 m.  What is the work done by (a) the tension in the 

cable, and (b) the elevator’s weight? 

5) A person pulls a toboggan for a distance of 35.0 m along the snow with a rope directed 25.0o above the snow.  The tension in 

the rope is 94.0 N. 

a. How much work is done on the toboggan by the tension force? 

b. How much work is done if the same tension is directed parallel to the snow? 

6) A person pushes a 16.0 kg shopping cart at a constant velocity for a distance of 22.0 m.  She pushes in a direction 29.0o 

below the horizontal.  A 48.0 N frictional force opposes the motion of the cart. 

a. What is the magnitude of the force that the shopper exerts? 

b. Determine the work done by the pushing force, (c) the frictional force, and (d) the gravitational force. 

7) A husband and wife take turns pulling their child in a wagon along a horizontal sidewalk.  Each exerts a constant force and 

pulls the wagon through the same displacement.  They do the same amount of work, but the husband’s pulling force is 

directed 58o above the horizontal, and the wife’s pulling force is directed 38o above the horizontal.  The husband pulls with a 

force whose magnitude is 67 N.  What is the magnitude of the pulling force exerted by his wife? 

  



8) The drawing shows a plane diving toward the ground and then climbing back upward.  During each of these motions, the lift 

force L acts perpendicular to the displacement s, which has the same magnitude of 1.7 x 103 m in each case.  The engines of 

the plane exert a thrust T, which points in the direction of the displacement and has the same magnitude during the dive and 

climb.  The weight W of the plane has a magnitude of 5.9 x 104 N.  In both cases, net work is performed due to the combined 

action of the forces L, T, and W. 

a. Is more net work done during the dive or climb?  Explain. 

b. Find the difference between the net work during the dive and the climb. 

 

9) A 1200 kg car is being driven up a 5.0o hill.  The frictional force is directed opposite the motion of the car and has a 

magnitude of 524 N.  A force F is applied to the car by the road and propels the car forward.  In addition to these two forces, 

two other forces act on the car: Its weight W and the normal force FN directed perpendicular to the road surface.  The length 

of the road up the hill is 290 m.  What should be the magnitude of F, so that the net work done by all the forces acting on the 

car is +150 kJ? 

10) One kilowatt-hour (kWh) is the amount of work (energy) generated when one kilowatt of power is supplied for a time of one 

hour.  It is also the unit of energy used by power companies when figuring your electric bill!  Determine the number of joules 

of work done in one kilowatt-hour. 

11) A helicopter, starting from rest, accelerates straight up from the roof of a hospital.  The lifting force does work in raising the 

helicopter.  An 810 kg helicopter rises from rest to a speed of 7.0 m/s  in a time of 3.5 s, during which time it climbs to an 

altitude of 8.2 m.  What is the power generated by the lifting force? 

12) A car accelerates uniformly from rest to 20.0 m/s in 5.6 s along a level stretch of road.  Ignoring friction, determine the 

average power required to accelerate the car is 

a. the weight of the car is 9.0 x 103 N, and 

b. the weight of the car is 1.4 x 104 N. 

13) For you animal lovers: The cheetah is one of the fastest-accelerating animals (as compared to the Jaguars, which are the 

fastest-losing animals!).  The cheetah can go from rest to 27 m/s (about 60 mi/hr) in 4.0 s.  If its mass is 110 kg, determine 

the average power developed by the cheetah during the acceleration phase of its motion. 

14) The motor of a ski boat generates an average power of 7.50 x 104 W when the boat is moving at a constant speed of 12 m/s.  

When the boat is pulling a skier the same speed, the engine must generate an average power of 8.30 x 104 W.  What is the 

tension in the tow rope that is pulling the skier? 

15) A 1900 kg car experiences a combined force of air resistance and friction that has the same magnitude whether the car goes 

up or down a hill at 27 m/s.  Going up a hill, the car’s engine produces 47 horsepower more power to sustain the constant 

velocity that it does going down the same hill.  At what angle is the hill inclined above the horizontal?   

(Note:  1 hp = 746 W). 

 

 

Have a phun and phantastic 

physics-philled 

Thanksgiving! 


