EXAM II, PHYSICS 1403PRIVATE 

July 20, 2005
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 57 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. 
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NOTE: WORK ANY THREE (3) OF PROBLEMS 2., 3., 4., or 5.!!!!!
2. [image: image8.jpg]


See figure. Two masses (m1 = 10 kg and m2 = 15 kg) are connected by a massless cord and placed on  a horizontal,  frictionless surface. The two-mass system is pulled to the right by a force FP = 45 N using a cord that makes an angle of 30º with the horizontal. The masses remain on the horizontal surface; there is no vertical motion.
a. Draw the free body diagrams for the two masses, properly labeling all forces. Be sure to include both horizontal and vertical forces.
b. Compute the horizontal & vertical components of the applied force FP. 
c. Compute (find a numerical value for) the normal force FN between m1 and the table. Is FN equal in size to (& opposite in direction) to the weight? WHY or WHY NOT? Explain (in English!) your answer using Newton’s 2nd Law!
d. The two unknowns in this problem are the acceleration, a, of the masses (the same magnitude for both) and the tension, FT, in the cord between them. By applying 
Newton’s 2nd Law to m1 and m2, find the two equations needed to solve for a and 
FT. Writing them in symbols, without substituting in numbers, will receive more 
credit than writing them with numbers substituted in!
e. Using the equations from part d, compute (find numerical values for) the

acceleration a and the tension  FT (in any order).
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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 = 75 N which makes an angle θ = 30° below the horizontal. The mass of the carton + dolly is m = 20 kg. There is a frictional force Ff between the dolly & the floor, acting in the opposite direction of the motion. The coefficient of kinetic friction between the box & the floor is μk = 0.16. To solve this problem, use the x & y axes shown.
a. Draw 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! 
b. Compute the x & y components of the pushing force F.
c. 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 using Newton’s 2nd Law in the 
vertical direction.
d. Compute the frictional force Ff  that the dolly experiences as it moves to the right.
e. 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 = 4.5 ( 1024 kg, is in a circular orbit at a constant speed v around a star, assumed to be a uniform sphere of constant density. The star’s mass M is unknown. The orbit radius (measured from the star’s center) is r = 4.0 ( 1011 m. The period of the planet’s orbit is T = 2.5 Earth years (about 7.88 ( 107 s). The gravitational constant is G = 6.67 ( 10-11 N m2/kg2.
a. The planet’s orbit is circular, so it experiences a centripetal acceleration. Using words (not equations, for which I will give zero credit!) tell me what the cause of this acceleration is.  (Hint: See part e!).
b. Compute the speed v of the planet. (Hints: Einstein taught us that the largest speed possible for anything is the speed of light c = 3 × 108 m/s! If you get a v larger than c, or even a significant fraction of it, you’ve done something wrong! However, v should be large enough for the planet to go the HUGE distance around the orbit in 2.5 Earth years! If you get a v as slow as that of ordinary objects moving on the Earth’s surface, such as 100 m/s, for example, that’s much too slow & you’ve done something wrong!).
c. Compute the planet’s centripetal acceleration. (Hint: This will be very small!) What is the direction of this acceleration? 
d. Compute the “centripetal force” on the planet. (Hint: This will be very large!)
e. By combining Newton’s Universal Law of Gravitation with Newton’s 2nd Law for centripetal acceleration, calculate the star’s mass M. (Hint: This will be much, much larger than the planet’s mass m!)
5. See figure. A child, mass m = 40 kg, is on a Ferris wheel which moves her at constant speed v = 2.5 m/s in a vertical circle of (unknown) radius r. The period for this uniform circular motion is T = 40 s. The free body diagrams for the rider at the top & at the bottom are shown. FN is the normal force experienced by the rider (due to the seat pressing upward on her body). FN is not necessarily the same at the top & at the bottom.
a. Compute the speed v of the rider as she moves around the Ferris wheel in the circular path just described.  

b. Compute the centripetal acceleration aR experienced by the rider. What forces cause this acceleration? (Answer in words!) 

c. Compute the “centripetal force” on the rider.
d. Write the equation resulting from applying Newton’s 2nd Law in the vertical direction to the rider when she is at the top of the Ferris wheel. Compute the normal force FN on the rider at that point. Is FN equal (& oppositely directed) to the child’s weight? WHY or WHY NOT?
e. Write the equation resulting from applying Newton’s  2d Law in the vertical direction to the rider when she is at the bottom of the Ferris wheel. Compute the normal force FN on the rider at that point. Is FN equal (& oppositely directed) to the child’s weight? WHY or WHY NOT?
6. 5 POINT BONUS!!! (If you were in class Tues., July 19, you likely will be able to answer this. If you skipped, as some often do, you likely won’t be able to answer it.) At the end of the gravitation discussion, we discussed the  “effective weightlessness” concept & the fact that reporters are VERY wrong when they say things like “the space shuttle has escaped the Earth’s gravity & is now in orbit.” In a few complete, grammatically correct sentences, explain the reason that statement is wrong. 
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