
1. A projectile of mass 0.50 kg is fired with an initial speed of 10 m/s at an angle of 60° above
the horizontal. The potential energy of the projectile-Earth system when the projectile is at its 
highest point (relative to the potential energy when the projectile is at ground level) is: 
A) 25 J
B) 18.75 J
C) 12.5 J
D) 6.25 J
E) none of these

2. A 40-N crate rests on a rough horizontal floor. A 15-N horizontal force is then applied to it.  If the coefficients of
friction are µ s = 0.5 and µ κ = 0.4, the magnitude of the frictional force on the crate is: 
A) 10 N
B) 12 N
C) 15 N
D) 20 N
E) 40 N

3. A 0.25-kg ball attached to a string is rotating in a horizontal circle of radius 1.0 m.  If the ball makes one
revolution per second, the tension in the string is close to: 
A) 2 N
B) 5 N
C) 7 N
D) 10 N
E) 20 N

4. Which force is responsible for holding a car in an unbanked curve?
A) the car's weight
B) the force of friction
C) the reaction force to the car's weight
D) the vertical component of the normal force
E) the horizontal component of the normal force

5. Complete the following statement: The maximum speed at which a car can safely negotiate a frictionless banked
curve depends on all of the following except 
A) the mass of the car.
B) the angle of banking.
C) the diameter of the curve.
D) the radius of the curve.
E) the acceleration due to gravity.



6. Determine the minimum angle at which a roadbed should be banked so that a car traveling at 20.0 m/s can safely
negotiate the curve if the radius of the curve is 2.00 × 102 m. 
A) 0.200°
B) 0.581°
C) 11.5°
D) 19.6°
E) 78.2°

7. A 0.50-kg block attached to an ideal spring with a spring constant of 80 N/m oscillates on a
horizontal frictionless surface. The total mechanical energy is 0.12 J. The greatest extension of 
the spring from its equilibrium length is:  
A) 1.5 × 10-3 m
B) 3.0 × 10-3 m
C) 0.039 m
D) 0.055 m
E) 18 m

8. A 6.0-kg block is released from rest 80 m above the ground. When it has fallen 60 m its
kinetic energy is approximately: 
A) 4700 J
B) 3500 J
C) 1200 J
D) 120 J
E) 60 J

Problems: Show all work 
1. For a block of mass m to slide without friction up the rise of height h shown, what must be it’s
initial kinetic energy? Ans: mgh 

2. An unstretched spring, which is hanging from a ceiling, is stretched by 10 cm when a stone of
mass 1.0 kg is hung from it. Determine the spring constant of the spring. 

3. A single force acts on a 3.0 kg particle-like object whose position is given by x = 3.0 t – 4.0 t2

+1.0 t3 with x in meters and t in seconds. Find the work done by the force from t =0 to t=10.0 s. 



4. A small object slides along the frictionless loop-the-loop with a diameter of 3 m. What
minimum speed must it have at the top of the loop in order to remain in contact with the loop? 

5. You have a spring-loaded gun (with a marble as a bullet) on a table of height 1.0 m. The mass
of the marble is 10.0 g and the spring constant of the spring is 50 N/m. If the spring is 
compressed by 5 cm, determine the range (horizontal distance, measured on the ground) of the 
bullet.  

Problems 6 and 7 

A small block of mass m= 0.032 kg can slide along the frictionless loop-the-loop, with loop radius R = 12 
cm. The block is released from rest at point P, at height h = 5R above the bottom of the loop. 

6. Use the principle of conservation of total mechanical energy to find the speed of the ball at Q.

7. Draw a force diagram showing all forces when the block is at the top T, and find the normal force on
the block by the loop at T. 

8. On a given frictionless plane, a projectile ball of mass m collides elastically with an identical ball (target)
at rest. After collision, the two balls move in the perpendicular direction with the projectile path at 60˚ 
from the original direction. 
(a) Draw a diagram following the above description. 
(b) If the projectile speed before the collision is 500 m/s, find the speed of each ball after collision. 

9. As his car collides with the race track wall, he is traveling at a speed of 70 m/s along a straight line at
30˚ from the wall. Just after the collision, he is traveling (bounced off) at speed 50 m/s along a straight 
line at 10˚ from the wall. Mass of the driver is 80 kg.  
(a) Find the magnitude of the impulse J on the driver. 
(b) If the collision lasts for 14 ms, what is the magnitude of the average force on the driver during the 
collision? 
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