
Physics Semester Exam II Study Guide 

1. A 33-N force acting at 90° and a 44-N force acting at 60° act concurrently on point P. What is 

the magnitude and direction of a third force that produces equilibrium at point P? 

F = 74 N, 253° 

2. A bell ringer decides to use a bowling ball to ring the bell. He hangs the 7.3-kg ball from the 

end of a 2.0 m long rope. He attaches another rope to the ball to pull the ball back, and 

pulls it horizontally until the ball has moved 0.60 m away from the vertical. How much force 

must he apply? 

F = 22 N 

3. A force of 186 N acts on a 7.3-kg bowling ball for 0.40 s. 

a. What is the bowling ball’s change in momentum? 74 N∙s 

b. What is its change in velocity? 10 m/s 

 

4. In running a ballistics test at the police department, Officer John fires a 6.0-g bullet at 350 

m/s into a container that stops it in 0.30 m. What average force stops the bullet? 

F = -1.2 × 103 N 

5. A 0.145-kg baseball is pitched at 42 m/s. The batter hits it horizontally to the pitcher at 58 

m/s. 

a. Find the change in momentum of the ball. -14.5 kg∙m/s 

b. If the ball and bat were in contact 4.6×10-4 s, what would be the average force while 

they touched? -3.2 × 104 N 

 

6. A weight trainer lifts a 90.0-kg barbell from a stand 0.90 m high and raises it to a height of 

1.75 m. what is the increase in the potential energy of the barbell? 

750 J 

7. A child having a mass of 35.0 kg is on a sled having a mass of 5.0 kg. If the child and sled 

traveling together have a kinetic energy of 260 J, how fast are they moving? 

V = 3.6 m/s 

8. How much work is done if you raise a 6.0 N weight 1.5 m above the ground? 

W = 9 J 

9. An effort force of 200 N is applied to an ideal machine to move a 750 N resistance a 

distance of 300 cm. What is the mechanical advantage of the machine? 

MA = 3.750 

10. A ball falls from rest from a height of 490 m. 

a. How long does it remain in the air? t = 10.0 s 



b. If the ball has a horizontal velocity of 2.00×102 m/s when it begins to fall, what 

horizontal displacement will it have? x = 2000 m 

11. A beach ball, moving with a speed of +1.27 m/s, rolls off a pier and hits the water 0.75 m 

from the end of the pier. How high above the water is the pier? 

h = 1.7 m 

12. A football is kicked at 45° and travels 82 m before hitting the ground. 

a. What was its initial velocity? V0 = 28 m/s 

b. How long was it in the air? t = 4.1 s 

c. How high did it go? y = 20 m 

 

13. A truck weighs four times as much as a car. If the truck coasts into the car at 12 km/h and 

they stick together, what is their final velocity? 

V = 9.6 km/h 

14. A 12.0-g rubber bullet travels at a velocity of 150 m/s, hits a stationary 8.5-kg concrete 

block resting on a frictionless surface, and ricochets in the opposite direction with a velocity 

of -100 m/s. How fast will the concrete block be moving? 

V = 0.35 m/s 

15. A 50.0-kg leprechaun jumps onto a stationary 2.4-kg skateboard at 4.1 m/s. Determine the 

fraction of the original kinetic energy that was lost due to the inelastic nature of the 

collision. 

5% was lost 

16. Catalina pushes a 50.0-kg skater and skateboard off the right side of the ramp shown below 

at a speed of 7.0 m/s. If the ramp is frictionless, what was his initial speed down the 

opposite side of the ramp? 

 

V1 = 2.7 m/s 

17. Luis pedals a bicycle with a gear radius of 5.0 cm and a wheel radius of 38.6 cm. what length 

of chain must be pulled through to make the wheel revolve once? 

De = 31.5 cm 

18. An adult and a child exert a total force of 930 N in pushing a car 15 m down their driveway. 

The adult exerts twice as much force as the child. How much work does each person do? 

Wchild = 4700 J, Wadult = 9300 J 



19. At what speed can a 150 W motor lift a 2500 N load? 

V = 0.060 m/s 

20. A force of 1.4 N is exerted through a distance of 40.0 cm on a rope in a pulley system t lift a 

0.50-kg mass 10.0 cm. 

a. Calculate the MA. 3.5 

b. Calculate the IMA. 4.00 

c. What is the efficiency of the pulley system? e = 88% 

21. A cue ball, mass 0.16 kg, rolling at 4.0 m/s, hits a stationary eight-ball of similar mass. If the 

cue ball travels 45° above its original path, and the eight-ball travels at 45° below, what is 

the velocity of each after the collision? 

V = 2.8 m/s 

22. Two opposing hockey players, one of mass 82.0 kg skating north at 6.0 m/s and the other of 

mass 70.0 kg skating east at 3.0 m/s, collide and become tangled.  

a. Draw a vector momentum diagram of the collision. Pn = 492 kg∙m/s, Pe = 210 kg∙m/s 

b. In what direction and with what velocity do they move after the collision?  

V = 3.5 m/s, 67° 

23. In an electronics factory, small cabinets slide down a 30.0° incline a distance of 16.0 m to 

reach the next assembly stage. The cabinets have a mass of 10.0 kg each. 

a. Calculate the speed each cabinet would acquire if the incline were frictionless.  

V = 12.5 m/s 

b. What kinetic energy would a cabinet have under such circumstances? 

781 J 

24. A mover pushes a 260 kg piano on wheels up a ramp 7.0 m long onto a stage 1.75 m above 

the auditorium floor. The mover pushes the piano with a force of 680 N. 

a. How much work does the mover do? W = 4800 J 

b. What work is done on the piano by the machine? W = 4500 J 

c. What is the efficiency of the machine? e = 94% 

 

25. A 75-kg pilot flies a plane in a loop. At the top of the loop, where the plane is completely 

upside-down for an instant, the pilot hangs freely in the seat and does not push against the 

seat belt. The airspeed indicator reads 120 m/s. What is the radius of the plane’s loop? 

r = 1500 m 

26. A 2.0-kg object is attached to a 1.5-m long string and swung in a vertical circle at a constant 

speed of 12 m/s. 

a. What is the tension in the string when the object is at the bottom of its path?  

T = 210 N 

b. What is the tension in the string when the object is at the top of its path? 

T = 170 N 



27. A 60.0-kg speed skater with a velocity of 18.0 m/s comes into a curve of 20.0-m radius. How 

much friction must be exerted between the skates and ice to negotiate the curve? 

Ff = 972 N 


