Physics 2110 Sample Test 2
1. The figure below shows a 4 kg block on a 30o incline attached by a rope over a pulley to a 5 kg block which is suspended in the air. Draw free body diagrams for each mass and use Newton’s laws to determine the minimum value of the coefficient of static friction between the 4 kg block and the incline such that the system remains at rest.
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2. A conical pendulum consists of a string attached to a mass that rotates around in a circle of radius 12 cm as shown in the figure below. The time for the mass to make 24 complete revolutions is 60 seconds. 
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(a) What is the period of the motion?
(b) What is the centripetal acceleration of the mass?

(c) Find the angle q that the string makes with the vertical. 

(d) Find the tension in the string if the mass is 5 kg.

(e) Find the length of the string.

3. A spring gun compresses a spring by x = 12 mm. A 25 g steel ball placed in the gun is fired vertically and rises to a height of 5 m above the ground. 
(a) What is the spring constant k of the spring used in the gun?

(b) How far would the spring need to be compressed to make the vertically fired ball rise to a height of 7 m?

(c) The gun is now fired off the edge of a 3 m high table. The gun is angles at 42.7o above the horizontal. How fast is the ball moving just before it hits the ground?

4. You are pulling a 12 kg box up a 40o ramp using a rope that is angled 12o above the slope of the ramp as shown in the figure below. The box is being pulled up the slope at a uniform speed of 0.4 m/s. The coefficient of friction between the box and the slope is 0.1. Draw a clear free body diagram of the box. Determine the value of the tension in the string. Determine the work done by the tension force in moving the box 3.5 m up the slope.
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5. Four billiard balls are on a table. The (x,y) coordinates of each ball are marked on the figure. Determine the co-ordinate of the center of mass.
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