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Name: ___________________________________________________   

  

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

2.0 rad/s2 turns through 2.4 revolutions during a 2.0-s time interval. What is the 
angular velocity at the end of this time interval? 

a. 9.5 rad/s        � 
b. 9.7 rad/s 
c. 9.3 rad/s 
d. 9.1 rad/s 
e. 8.8 rad/s 

2. A mass (M1 = 5.0 kg) is connected by a light cord to a mass (M2 = 4.0 kg) which 

slides on a smooth surface, as shown in the figure. The pulley (radius = 0.20 m) 

rotates about a frictionless axle. The acceleration of M2 is 3.5 m/s2. What is the 

moment of inertia of the pulley?  

M1M1M1

M2M2M2

 

a. 0.29 kg ⋅ m2 

b. 0.42 kg ⋅ m2 

c. 0.20 kg ⋅ m2       � 

d. 0.62 kg ⋅ m2 

e. 0.60 kg ⋅ m2 

3. A cylinder rotating about its axis with a constant angular acceleration of 

1.6 rad/s2 starts from rest at t = 0. At the instant when it has turned through 
0.40 radian, what is the magnitude of the total linear acceleration of a point on 
the rim (radius = 13 cm)?   

a. 0.31 m/s2 

b. 0.27 m/s2      � 

c. 0.35 m/s2 

d. 0.39 m/s2 

e. 0.45 m/s2 
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4. Four identical particles (mass of each = 0.40 kg) are placed at the vertices of a 

rectangle (2.0 m × 3.0 m) and held in those positions by four light rods which 
form the sides of the rectangle. What is the moment of inertia of this rigid body 
about an axis that passes through the mid-points of the longer sides and is 
parallel to the shorter sides?       

a. 2.7 kg ⋅ m2 

b. 3.6 kg ⋅ m2    � 

c. 3.1 kg ⋅ m2 

d. 4.1 kg ⋅ m2 

e. 1.6 kg ⋅ m2 

5. A uniform cylinder of radius R, mass M , and length L rotates freely about a 
horizontal axis parallel and tangent to the cylinder, as shown below. The 
moment of inertia of the cylinder about this axis is    

 

a. 2

2

1
MR . 

b. 2

3

2
MR . 

c.     MR 2 . 

d. 2

2

3
MR .         � 

e. 2

5

7
MR . 

7. The angular speed of the minute hand of a clock, in rad/s, is   

a. π
1800

1
. 

b. π
60

1
. 

c. π
30

1
.          � 

d. π. 

e. 120π. 

8. Two vectors lying in the xy plane are given by the equations A = 5i + 2j and 

B = 2i – 3j. The value of A × B is       

a. 19k 
b. –11k 
c. –19k         � 
d. 11k 
e. 10i – j 
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9. A particle located at the position vector r = (i + j) m has a force F = (2i + 3j) N 
acting on it. The torque about the origin is      

a. (1k)N · m           � 
b. (5k)N · m 
c. (–1k)N · m 
d. (–5k)N · m 
e. (2i + 3j)N · m 

10. A solid cylinder of radius R = 1.0 m and mass 10 kg rotates about its axis. When 

its angular velocity is 10 rad/s, its angular momentum (in kg · m2/s) is 

a. 50.               � 
b. 20. 
c. 40. 
d. 25. 
e. 70. 

11. A solid sphere, spherical shell, solid cylinder and a cylindrical shell all have the 
same mass m and radius R. If they are all released from rest at the same elevation 
and roll without slipping, which reaches the bottom of an inclined plane first?  
Provide a short explanation!        

a. solid sphere                    � 
b. spherical shell 
c. solid cylinder 
d. cylindrical shell 
e. all take the same time 

12. A cylindrical shell rolls without slipping down an incline as shown in the figure. 
The linear acceleration of its center of mass is   (10 pts) 

M

RR

θ
 

a. (5/7)g sin θ 

b. (1/2)g sin θ              � 

c. (3/5)g sin θ 

d. (2/3)g sin θ 

e. (4/5)g sin θ 
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13. The figure shows a uniform, horizontal beam (length = 10 m, mass = 25 kg) that 
is pivoted at the wall, with its far end supported by a cable that makes an angle 
of 51° with the horizontal. If a person (mass = 60 kg) stands 3.0 m from the pivot, 
what is the tension in the cable?        

3.0 m3.0 m

10.0 m10.0 m

50�51˚

 

a. 0.83 kN 
b. 0.30 kN 
c. 0.39 kN                          � 
d. 0.42 kN 
e. 3.0 kN 

14. A uniform beam having a mass of 60 kg and a length of 2.8 m is held in place at 
its lower end by a pin. Its upper end leans against a vertical frictionless wall as 
shown in the figure. What is the magnitude of the force the pin exerts on the 
beam?           

4040˚

 

a. 0.68 kN               � 
b. 0.57 kN 
c. 0.74 kN 
d. 0.63 kN 
e. 0.35 kN 


