EXAM II, PHYSICS 1306PRIVATE 

July 24, 2002

Dr. Charles W. Myles
INSTRUCTIONS: Please read ALL of these before doing anything else!!!

1. PLEASE put your name on every sheet of paper you use and write on one side of the paper only!!

2. PLEASE DO NOT WRITE ON THE EXAM SHEETS, THERE WILL NOT BE ROOM! 

3. PLEASE show all work, writing down the essential steps in the solution of a problem.  Write the appropriate formulas first, then put in numbers. Partial credit will be LIBERAL, provided that the essential work is shown. Organized, logical, easy to follow work will receive more credit than disorganized work.

4. The setup (PHYSICS) of a problem will count more heavily than the math of working it out.

5. PLEASE clearly mark your final answers and write neatly.  If I can’t read or find your answer,  you

can't expect me to give it the credit it deserves.

6. You will lose credit if you don’t show the units of an answer or if the units are wrong.

PLEASE FOLLOW THESE SIMPLE DIRECTIONS!! THANK YOU!!
An 8.5’’ x 11’’ piece of paper with anything written on it and a calculator are allowed. Problem 1 (Conceptual Questions) and IS REQUIRED! Work any 3 of the remaining four problems for four (4) problems total.  Each problem is equally weighted and worth 25 points, for a total of 100 points.

1. ------------------------------------------------------------------------------------------------------------

a. THIS PROBLEM IS MANDATORY!!! CONCEPTUAL QUESTIONS: Answer these briefly, in a few complete and grammatically correct English sentences. You may supplement these sentences with equations, but keep these to a minimum!!
b. State Newton’s 1st Law.
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rd Law. 
d. See figure to right. A hockey puck is sliding at constant velocity across a flat, horizontal, frictionless ice surface. Which of the sketches in the figure is the correct free body diagram for this puck? Explain your answer using Newton’s Laws.
e. See figure to right. Ferris wheel rider moves in a vertical circle of radius r at constant speed v. The free body diagrams for the rider at the top and at the bottom are in the figure. Is the normal force FN that the seat exerts on the rider at the top of the circle less than, more than, or the same as the normal force at the bottom of the ride? (Is FN equal to the weight?). Explain your answer using Newton’s 2nd Law with centripetal acceleration. 
NOTE: WORK ANY THREE (3) OF PROBLEMS 2., 3., 4., or 5.!!!!!
2. Two masses (m1 = 10 kg and m2 = 20 kg) are connected by a massless cord over a massless, frictionless pulley as shown in the figure.  The masses are 

then released, so that m1 moves upward and m2 moves downward. 

a. Draw the free body diagrams for the two masses, properly labeling all

forces. Don’t forget the weights, which are not shown in the diagram!

b. The two unknowns in are the acceleration, a, of the masses and the

c. tension, FT, in the cord. By applying Newton’s 2nd Law to the two masses, find the two equations needed to solve for a and FT. 

d. Using the equations from part b, calculate a and FT (in any order).

NOTE: WORK ANY THREE (3) OF PROBLEMS 2., 3., 4., or 5.!!!!!
3. See figure. A box, mass m = 25 kg, is given a shove across a horizontal surface. It is released at the origin with an initial velocity of v0 = 12 m/s in the +x-direction. After it is released, the only horizontal force on the box is friction between the box and the surface, which causes it to slow down and eventually come to rest. The coefficient of kinetic friction between the box and the surface is (k = 0.2.

a. Draw the free body diagram for the box, properly labeling all forces. Is there a

force in the direction of the motion (parallel to the velocity)? 

b. Compute the weight of the box and the normal force between it and the surface.

c. Compute the frictional force the box experiences as it slides across the surface.

What is the direction of this force?

d. What is the acceleration (magnitude and direction) experienced by the box as it
slows down? What force causes this acceleration?
e. How far from its release point will the box go before coming to rest? How long
will it take to stop? 
4. m = 2.0 x 1025 kg, is in a circular orbit at constant speed around a star, which is assumed to be a uniform sphere of constant density. The radius of the orbit (measured from the star’s center) is 
r = 2.0 x 1011 m. The mass of the star is M = 4.0 x 1030 kg. The gravitational 
constant is G = 6.67 x 10-11 N m2/kg2.
a. The planet’s orbit is circular, so obviously it experiences a centripetal acceleration. Using words (not equations!) tell me what the cause of this acceleration is.  (Hint: See part b!)

b. Compute the gravitational force of attraction between the planet and the star. What is the “centripetal force” on the planet? (Hint: Answers to a & b should be consistent! You don’t need to know the planet’s speed to  answer this!).

c. Compute the centripetal acceleration experienced by the planet. What is the direction of this acceleration? (You don’t need to know the planet’s speed to answer this!).

d. What is  the speed of the planet in orbit? 

e. What is the period of the planet’s orbit?

5. m = 3000 kg rounds a curve on a flat road at a speed of v = 40 m/s.  The figure shows a top view of this. The curve’s radius of curvature is r = 80 m. There is obviously (static) friction between the road and the car tires, or else the car would not stay on the curve.
a. Draw the free body diagram for the car, properly labeling all forces. (Hint:
This will show a front view of the car, as opposed to the top view of the

figure!) What is the normal force between the road and the car tires? 

b. Compute the centripetal acceleration experienced by the car.

c. Compute the centripetal force experienced by the car. What phenomenon is

d. the cause of this centripetal force?

e. Compute the force of friction between the tires and the road. (Hint: use the results

of part c.)

f. What is the coefficient of static friction between tires and the road. (Hint: use

the results of parts c. and d.)
