EXAM II, PHYSICS 1403PRIVATE 

July 26, 2007
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!!  PLEASE DO NOT write on the exam sheets, there will not be room! Yes, this wastes paper, but it makes my grading easier!

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

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

4. PLEASE write neatly. Before handing in your solutions, PLEASE: a) number the pages and put the pages in numerical order, b) put the problem solutions in numerical order, and c) clearly mark your final answers. If I can’t read or find your answer,  you can't expect me to give it the credit it deserves.
NOTE: I HAVE 62 EXAMS TO GRADE!!! PLEASE HELP ME GRADE THEM EFFICIENTLY BY FOLLOWING THE ABOVE SIMPLE INSTRUCTIONS!!! FAILURE TO FOLLOW THEM MAY RESULT IN A LOWER GRADE!!  THANK YOU!!
An 8.5’’ x 11’’ piece of paper with anything written on it and a calculator are allowed.  NOTE: Problem 1 consists of Conceptual Questions and IS REQUIRED! You may work any three (3) of the remaining four problems for four (4) problems total for this exam.  Each problem is equally weighted and worth 25 points, for a total of 100 points on this exam. 
1. THIS PROBLEM IS MANDATORY!!! CONCEPTUAL QUESTIONS: Answer briefly, in a few complete, grammatically correct English sentences. You may supplement these sentences with equations, but keep these to a minimum!! I want most of the answer to be in WORDS! (Newton’s Laws are about forces! For full credit in parts a. & b., you must mention FORCES!).
a. State Newton’s 1st Law.
b. State Newton’s 3rd Law.
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See figure. A box of mass m is sliding at constant velocity v across a flat, horizontal, frictionless surface. Sketch the free body diagram for this box.  Is there a force in the direction of the motion (parallel to the velocity)? WHY or WHY NOT? Explain (in English!) your answer using Newton’s Laws!

d. See figure. A ball of mass m is twirled at the end of a string in a circle of constant radius r and constant speed v. Free body diagrams for the ball at the top & at the bottom of the circle are shown. Is the tension FTA that the string exerts on the ball at the top of the circle (point A) less than, more than, or the same as the tension FTB at the bottom of the circle (point B)? WHY? Explain (in English!) your answer using Newton’s 2nd Law with centripetal acceleration. 

NOTE: WORK ANY THREE (3) OF PROBLEMS 2., 3., 4., or 5.!!!!!
2. [image: image4.jpg]


See figure. Two masses (m1 = 35 kg, m2 = 45 kg) are connected by a massless cord over a massless, frictionless pulley as shown.  The masses are then released, so that m1 moves upward and m2 moves downward. 
a. Sketch 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. [image: image5.jpg]


The two unknowns are the acceleration, a, of the masses and the
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tension, FT, in the cord. By applying Newton’s 2nd Law to the two
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masses, find the two equations needed to solve for a and FT.
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Writing these in terms of equations, without substituting in


numbers, will receive more credit than writing them with numbers


substituted in!
c. Using the equations from part b, calculate (find numerical values for) the acceleration a and the tension FT (in any order). (Hints: The acceleration a can’t possibly be the gravitational acceleration g!! If it were, this would mean that both masses are in free fall and that the tension FT is zero! To solve this you MUST solve two algebraic equations in two unknowns!)
For part d., assume that the cord is ideal, so that at any time, m1 and m2 will have velocities which are equal in magnitude and oppositely directed. Assume that the system is released from rest (v0 = 0) when m1 is at vertical position y0 = 0.
d. Compute the velocity of m1 after it has traveled 1.3 m. 
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See figure. A carton is placed on a dolly by a stock clerk. He pushes on it with a force F = 82 N which makes an angle θ = 35° below the horizontal. The mass of the carton + dolly is m = 27 kg. There is a frictional force Ff between the dolly & the floor, acting in the opposite direction of the motion. The kinetic coefficient of friction between the box & the floor is μk = 0.17. To solve this

a.       problem, use the x & y axes shown.
b. Sketch the free body diagram of the carton + dolly, properly labeling all forces. Don’t forget the weight & the normal force, not shown in the figure! 
c. Compute the x & y components of the pushing force F.
d. Compute the weight of the carton + dolly & the normal force FN  the floor exerts on them. Is this normal force equal (& oppositely directed) to the weight?

WHY or WHY NOT? Explain your answer (in English!) using Newton’s 2nd Law  

in the vertical direction.
e. Compute the frictional force Ff  that the dolly experiences as it moves to the right.
f. Use Newton’s 2nd Law to find the acceleration a experienced by the carton + dolly. What forces cause this acceleration? (Answer in words!)
NOTE: WORK ANY THREE (3) OF PROBLEMS 2., 3., 4., or 5.!!!!!
4. See figure. Note: YOU MUST use scientific (power of 10) notation to solve this problem. PLEASE be careful in doing this! A planet, mass m = 6.5.0 ( 1024 kg, is in a circular orbit at constant speed around a star. The orbit radius (measured from the star’s center) is r = 1.8 ( 1011 m. The star mass is M = 2.8 ( 1030 kg. 
     G = 6.67 ( 10-11 N m2/kg2. 
a. Compute the gravitational force of attraction between the satellite and the planet. What is the “centripetal force” on the satellite? (Hint: You don’t need to know the satellite’s speed to answer this!).

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

c. Compute the planet’s speed in orbit. Note: Einstein told us that NOTHING can move faster than light speed, c = 3 ( 108 m/s! If you get a v greater than this (or even a significant fraction of it!) SOMETHING IS WRONG with your calculation!

d. Compute the period of the planet’s orbit. Note: Your answer should be something reasonable for a planet’s period! For example, the Earth’s orbital period T = 1 year = 3.15 × 107 s. If you get a period of only a few minutes or seconds (or less!) or one of billions of years, SOMETHING IS WRONG with your calculation! 
5. See figure. A car, mass m = 3,200 kg, rounds a curve on a flat road at a speed v = 15 m/s.  The figure shows a top view. The radius of curvature of the curve is r = 78 m. There is obviously (static) friction between the road and the car tires, or the car would not stay on the curve.

a. Sketch 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!) Compute the normal force between the road and the car tires. Is this normal force equal (and oppositely directed) to the weight? If so, why? If not why  not? Justify your answer using Newton’s Laws. 

b. Compute the centripetal acceleration experienced by the car.

c. Compute the “centripetal force” experienced by the car. What physical

phenomenon is the cause of this centripetal force?
d. Compute the force of (static) friction between the tires and the road.
e. If the given speed v = 15 m/s is known to be the maximum speed for which a car


will not skid on this curve, compute the coefficient of static friction μs between


tires and the road. 
6. 5 POINT BONUS!!! (If you were in class Wed., July 25, the day before this exam, you likely will be able to answer this. If you skipped, you likely won’t be able to answer it!). Near the end of class Wed., as part of the discussion of  Newton’s Universal Law of Gravitation, we talked about small objects orbiting larger ones, like artificial satellites around the Earth. As a historical comment, I mentioned that Newton himself was the first to suggest putting objects in Earth orbit. Briefly describe his idea for HOW to launch such objects into orbit. Be specific! (His idea is NOT in the book!)  
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