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Q1. 
A 10.0 kg box slides with a constant speed a distance of 5.00 m downward along a rough 
slope that makes an angle of 30.0° with the horizontal. The work done by the force of gravity 
is: 
 
A) 245 J 
B) -490 J 
C) -960 J 
D) 424 J 
E) 400 J 
 
 
Q2. 
A block is attached to the end of an ideal spring and moved from coordinate xi  to coordinate 
xf  . The relaxed position is at x = 0. For which values of xi and xf that are given below, the 
work done by spring is positive? 
 
A) xi = -4 cm and xf = -2 cm 
B) xi =-2 cm and xf = 4 cm 
C) xi = -2 cm and xf = -4 cm 
D) xi = 2 cm and xf = -4 cm 
E) xi = 2 cm and xf = 4 cm 
 
 
Q3. 
Fig. 1 gives the only force Fx that can act on a particle. If the particle has a kinetic energy of 
10 J at x = 0, find the kinetic energy of the particle when it is at x = 8.0 m. 
 
Fig# 

 
A) 30 J 
B) 20 J 
C) 0 J 
D) 60 J 
E) 10 J 
 
 
Q4. 
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A 200 kg box is pulled along a horizontal surface by an engine. The coefficient of friction 
between the box and the surface is 0.400. The power the engine delivers to move the box at 
constant speed of 5.00 m/s is: 
 
A) 3920 W 
B) 1960 W 
C) 980 W 
D) 490 W 
E) 0 W 
 
 
Q5. 
A 2.0 kg object is connected to one end of an unstretched spring which is attached to the 
ceiling by the other end and then the object is allowed to drop. The spring constant of the 
spring is 196 N/m. How far does it drop before coming to rest momentarily? 
 
A) 0.20 m 
B) 0.10 m 
C) 0.40 m 
D) 0.80 m 
E) 0.50 m 
 
 
Q6. 
A 2.0 kg block is thrown upward from the ground. At what height above the ground will the 
gravitational potential energy of the Earth-block system have increased by 490 J? 
 
A) 25 m 
B) 50 m 
C) 12 m 
D) 8.0 m 
E) 18 m 
 
 
Q7. 
An ideal spring (compressed by 7.00 cm and initially at rest,) fires a 15.0 g block horizontally 
across a frictionless table top. The spring has a spring constant of 20.0 N/m. The speed of the 
block as it leaves the spring is: 
 
A) 2.56 m/s 
B) 1.90 m/s 
C) 3.64 m/s 
D) 8.12 m/s 
E) 5.25 m/s 
 
 
Q8. 
A small object of mass m on the end of a massless rod of length L is held vertically, initially. 
The rod is pivoted at the other end O. The object is then released from rest and allowed to 
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swing down in a circular path as shown in Fig. 2. What is the speed (v) of the object at the 
lowest point of its swing? (Assume no friction at the pivot) 
 
Fig# 

 
A) 4gL  
B) 2gL  
C) gL  
D) / 2gL  
E) / 4gL  
 
 
Q9. 
An impulsive force Fx as a function of time (in ms) is shown in the Fig. 3 as applied to an 
object (m = 5.0 kg) at rest. What will be its final speed? 
 
Fig# 

 
A) 2.0  m/s. 
B) - 3.2  m/s. 
C) 8.0  m/s. 
D) 16  m/s. 
E) 4.2  m/s. 
 
 
Q10. 
Each object in Fig. 4 has a mass of 2.0 kg. The mass m1 is at rest, m2 has a speed of 3.0 m/s in 
the direction of +ve x-axis and m3 has a speed of 6.0 m/s in the direction of +ve y-axis. The 
momentum of the center of mass of the system is: 
 
Fig# 
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A) ( )ˆ ˆ6.0 12 /i j kg m s+ ⋅  

B) ( )ˆ ˆ1.0 2.0 /i j kg m s+ ⋅  

C) ( )ˆ ˆ3.0 6.0 /i j kg m s+ ⋅  

D)  3.0 /kg m s⋅

E) ( )ˆ ˆ3.0 6.0 /i j kg m s− + ⋅  

 
 
Q11. 
A 0.20 kg steel ball, travels along the x-axis at 10 m/s, undergoes an elastic collision with a 
0.50 kg steel ball traveling along the y-axis at 4.0 m/s. The total kinetic energy of the two 
balls after collision is: 
 
A) 14 J. 
B) 18 J. 
C) 4.0 J. 
D) 10 J. 
E) ( )ˆ ˆ10 4.0i j J+  

 
 
Q12. 
If the masses of m1 and m3 in Fig. 5 are 1.0 kg each and m2 is 2.0 kg, what are the coordinates 
of the center of mass? 
 
Fig# 

 
A) (1.00, 0.50) m 
B) (0.50, 1.00) m 
C) (1.25, 0.50) m 
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D) (0.75, 1.00) m 
E) (0.50, 0.75) m 
 
 
Q13. 
A torque of 0.80 N·m applied to a pulley increases its angular speed from 45.0 rev/min to 180 
rev/min in 3.00 s. Find the moment of inertia of the pulley. 
 
A) 0.17 kg·m2 

B) 0.21 kg·m2 

C) 0.54 kg·m2 

D) 0.42 kg·m2 

E) 0.30 kg·m2 

 
 
Q14. 
A thin rod of mass 0.23 kg and length 1.00 m is rotated in a horizontal circle about  a fixed 
axis passing through a point  20.0 cm from one of the edges of the rod. If it has a constant 
angular acceleration of 3.0 rad/s2, find the net torque acting on the rod? 
 
A) 0.12 N·m 
B) 0.085 N·m 
C) 0.028 N·m 
D) 0.15 N·m 
E) 0.077 N·m 
 
 
Q15. 
A disk starts from rest at t = 0, and rotates about a fixed axis (moment of inertia = 0.030 
kg·m2) with an angular acceleration of 7.5 rad/s2. What is the rate at which work is being 
done on the disk when its angular velocity is 32 rad/s? 
 
A) 7.2 W 
B) 5.5 W 
C) 3.1 W 
D) 8.7 W 
E) 2.2 W 
 
 
Q16. 
A disk has a rotational inertia of 4.0 kg·m2 and a constant angular acceleration of 2.0 rad/s2. If 
it starts from rest the work done during the first 5.0 s by the net torque acting on it is: 
 
A) 200 J 
B) 100 J 
C) 40 J 
D) 0 J 
E) 400 J 
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Q17. 
A mass, m1 = 5.0 kg, hangs from a string and descends with an acceleration = a. The other 
end is attached to a mass m2 = 4.0 kg which slides on a frictionless horizontal table. The 
string goes over a pulley (a uniform disk) of mass M = 2.0 kg and radius R = 5.0 cm (see Fig. 
6). The value of a is: 
 
Fig# 

 
A) 4.9 m/s2 

B) 5.4 m/s2 

C) 9.8 m/s2 

D) 2.0 m/s2 

E) 1.0 m/s2 

 
 
Q18. 
Fig. 7 shows an overhead view of a thin rod of mass M (=2.0 kg) and length L = 2.0 m which 
can rotate horizontally about a vertical axis through the end A. A particle of mass m = 2.0 kg 
traveling horizontally with a velocity ( )ˆ10 /iv j m s= strikes the rod (which was initially at 

rest) at point B. The particle rebounds with a velocity ( )ˆ6.0 /fv j m s= − . Find the angular 

speed (ωf ) of the rod just after collision. 
 
Fig# 

 
A) 24 rad/s 
B) 2.0 rad/s 
C) 10 rad/s 
D) 50 rad/s 
E) 30 rad/s 
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Q19. 
A string is wrapped around a solid disk of mass m, radius R. The string is stretched in the 
vertical direction and the disk is released as shown in Fig. 8. Find the tension (T) in the string. 
 
Fig# 

 
A) 1

3
mg  

B) 3
2

mg  

C) 2
5

mg  

D) 2
3

mg  

E) 3
4

mg  

 
 
Q20. 
The engine delivers 1.20 ×105 W to a plane propeller at ω = 2400 rev/min. How much work 
does the engine do in one revolution? 
 
A) 3000 J 
B) 4000 J 
C) 5000 J 
D) 2000 J 
E) 1000 J 
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