
Phys 2210 S18 Practice Exam 3: Ch 8–10 

 

1. As a 1.0-kg object moves from point A to point B, it is acted upon by a single 
conservative force which does –40 J of work during this motion. At point A the speed of 
the particle is 6.0 m/s and the potential energy associated with the force is +50 J. What 
is the potential energy at point B? 

2. As a particle moves along the x axis it is acted upon by a single conservative 
force given by Fx = (20 – 4.0x) N where x is in m. The potential energy associated 

with this force has the value +30 J at the origin (x = 0). What is the value of the 
potential energy at x = 4.0 m? 

3. A 12-kg block on a horizontal frictionless surface is attached to a light spring 
(force constant = 0.80 kN/m). The block is initially at rest at its equilibrium 
position when a force (magnitude P = 80 N) acting parallel to the surface is 
applied to the block, as shown. What is the speed of the block when it is 13 cm 
from its equilibrium position? 

 

4. A pendulum is made by letting a 2.0-kg object swing at the end of a string that 
has a length of 1.5 m. The maximum angle the string makes with the vertical as 
the pendulum swings is 30°. What is the speed of the object at the lowest point in 
its trajectory? 

 
5. A 0.04-kg ball is thrown from the top of a 30-m tall building (point A) at an 

unknown angle above the horizontal. As shown in the figure, the ball attains a 
maximum height of 10 m above the top of the building before striking the 
ground at point B. If air resistance is negligible, what is the value of the kinetic 
energy of the ball at B minus the kinetic energy of the ball at A (KB – KA)? 
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6. A 20-kg mass is fastened to a light spring (k = 380 N/m) that passes over a pulley 
as shown. The pulley is frictionless, and the mass is released from rest when the 
spring is unstretched. After the mass has dropped 0.40 m, what is its speed? 

 

 
7. A champion athlete can produce one horsepower (746 W) for a short period of 

time. If a 70-kg athlete were to bicycle to the summit of a 500-m high mountain 
while expending power at this rate, she would reach the summit in what time in 
seconds? 

 8. A 1.2-kg object moving with a speed of 8.0 m/s collides perpendicularly with a 
wall and emerges with a speed of 6.0 m/s in the opposite direction. If the object 
is in contact with the wall for 2.0 ms, what is the magnitude of the average force 
on the object by the wall? 

9. At the instant a 2.0-kg particle has a velocity of 4.0 m/s in the positive x 
direction, a 3.0-kg particle has a velocity of 5.0 m/s in the positive y direction. 
What is the speed of the center of mass of the two-particle system? 

10. The speed of a 2.0-kg object changes from 30 m/s to 40 m/s during a 5.0-s time 
interval. During this same time interval, the velocity of the object changes its 
direction by 90°. What is the magnitude of the average total force acting on the 
object during this time interval? 

11. Three particles are placed in the xy plane. A 40-g particle is located at (3, 4) m, 
and a 50-g particle is positioned at (–2, –6) m. Where must a 20-g particle be 
placed so that the center of mass of this three-particle system is located at the 
origin? 

12. A 12-g bullet moving horizontally strikes and remains in a 3.0-kg block initially 
at rest on the edge of a table. The block, which is initially 80 cm above the floor, 
strikes the floor a horizontal distance of 120 cm from its initial position. What 
was the initial speed of the bullet? 

13. A 4.0-kg particle is moving horizontally with a speed of 5.0 m/s when it strikes a 
vertical wall. The particle rebounds with a speed of 3.0 m/s. What is the 
magnitude of the impulse delivered to the particle? 
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 14. A 2.0-kg object moving 3.0 m/s strikes a 1.0-kg object initially at rest. 
Immediately after the collision, the 2.0-kg object has a velocity of 1.5 m/s 
directed 30° from its initial direction of motion. What is the x-component of the 
velocity of the 1.0-kg object just after the collision? 

15. A U-238 nucleus (mass = 238 units) decays, transforming into an alpha particle 
(mass = 4 units) and a residual thorium nucleus (mass = 234 units). If the 

uranium nucleus was at rest, and the alpha particle has a speed of 1.5  107 m/s, 
determine the recoil speed of the thorium nucleus. 

16. A wheel rotating about a fixed axis has an angular position given by 
3

0203 t..  , where  is measured in radians and t in seconds. What is the 
angular acceleration of the wheel at t = 2.0 s? 

17. A thin uniform rod (length = 1.2 m, mass = 2.0 kg) is pivoted about a horizontal, 
frictionless pin through one end of the rod. (The moment of inertia of the rod 

about this axis is ML 2/3.) The rod is released when it makes an angle of 37° with 
the horizontal. What is the angular acceleration of the rod at the instant it is 
released? 

18. A wheel rotating about a fixed axis with a constant angular acceleration of 

2.0 rad/s2 starts from rest at t = 0. The wheel has a diameter of 20 cm. What is the 
magnitude of the total linear acceleration of a point on the outer edge of the 
wheel at t = 0.60 s? 

19. A wheel (radius = 0.20 m) is mounted on a frictionless, horizontal axis. A light 
cord wrapped around the wheel supports a 0.50-kg object, as shown in the 
figure. When released from rest the object falls with a downward acceleration of 

5.0 m/s2. What is the moment of inertia of the wheel? 
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20. A mass m = 4.0 kg is connected, as shown, by a light cord to a mass M = 6.0 kg, 
which slides on a smooth horizontal surface. The pulley rotates about a 
frictionless axle and has a radius R = 0.12 m and a moment of inertia 

I = 0.090 kg · m2. The cord does not slip on the pulley. What is the magnitude of 
the acceleration of m? 

 

21. A uniform sphere of radius R and mass M rotates freely about a horizontal axis 
that is tangent to an equatorial plane of the sphere, as shown below. The 
moment of inertia of the sphere about this axis is 

 

22. The angular speed of the hour hand of a clock, in rad/min, is …? 

 
23. Two forces of magnitude 50 N, as shown in the figure below, act on a cylinder of 

radius 4 m and mass 6.25 kg. The cylinder, which is initially at rest, sits on a 
frictionless surface. After 1 second, the velocity and angular velocity of the 
cylinder in m/s and rad/s are respectively 

 

24. A uniform rod (length = 2.4 m) of negligible mass has a 1.0-kg point mass 
attached to one end and a 2.0-kg point mass attached to the other end. The rod is 
mounted to rotate freely about a horizontal axis that is perpendicular to the rod 
and that passes through a point 1.0 m from the 2.0-kg mass. The rod is released 
from rest when it is horizontal. What is the angular velocity of the rod at the 
instant the 2.0-kg mass passes through its low point? 
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 KEY 
 
1. +90 J         
2. –18 J 
3. 0.78 m/s 
4. 2.0 m/s 
5. 12 J 
6. 2.2 m/s 
7. 460 
8. 8.4 kN 
9. 3.4 m/s 
10. 20 N 
11. (–1, 7) m 
12. 0.75 km/s 

13. 32 N  s 
14. 3.4 m/s 

15. 2.56  105 m/s 

16. –24 rad/s2 

17. 9.8 rad/s2 

18. 0.25 m/s2 

19. 0.019 kg  m2 

20. 2.4 m/s2 

21. 2

5

7
MR . 

22. 
30

1
. 

23. v = 0;  = 4. 
24. 1.7 rad/s 
 

 

 


