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Read carefully: The multiple choice questions count four points each.  There is no penalty for guessing.  Please put your answers directly on the exam itself in the space next to each question.  For the non-multiple choice problem zero credit will be given for an answer with no work shown.  You are expected to observe the GMU Honor Code.  Please do not leave until the end of the period.

Problem:

(a) 10 pts.  A 1000kg car heading north at 30 m/s collides on an icy road with a truck heading east at 10 m/s.  Find the mass of the truck if the combined wreckage moves together along a northeast direction (along 45 degrees).

(b) 12 pts.  Two people are carrying a long uniform steel beam that weighs 100 lb.  Brian holds the beam at one end, while Charlie holds it halfway between the other end and the center. How much weight does each person support?

(c) 10 pts.  A roulette wheel spins at 100 rad/s, and has an angular acceleration of - 2 rad/s^2.  How many turns will it make before coming to rest?

1. A bomb of mass 4 mo initially at rest explodes into two pieces. One piece with a mass 3 mo moves toward the east with speed vo and kinetic energy KEo.   The kinetic energy of the second bomb fragment is ___ KEo. 

(a) equal to  (b) more than  (c) less than  (d) incomparable with

2. A car with a mass of 800 kg is stalled on a road. A truck with a mass of 1200 kg comes around the curve at 20 m/s and hits the car. The two vehicles remain locked together after the collision. What is their speed after the impact?   (a) 3 m/s  (b) 6 m/s  (c) 12 m/s  (d)  24 m/s  (e) none of them

3. Various points on a rotating object have ______ linear velocities and _______ angular velocities.  (a) equal, equal   (b) different, different  (c) equal, different 

(d) different, equal

4. A tennis ball is hit with a tennis racket and the change in the momentum of the ball is 4 kg m/s. If the collision time of the ball and racket is 0.01 seconds, what is the magnitude of the force exerted by the ball on the racket?  (a)  0.0025 N  (b) 0.04 N  (c) 3.99 N  (d) 400 N  (e) none of them

5. An ant clings for dear life onto the sweep second hand of a wall clock suspended at eye level in the kitchen. You stand there facing the clock watching as the little insect struggles to hold on.   As the second hand moves from the ten toward the eleven, the magnitude of the torque about the center of the clock exerted on the second hand by the weight of the ant ____________.

 (a) increases  (b) remains constant  (c) decreases  (d) is impossible to predict

6. A string is wrapped around a wheel whose moment of inertia is 2.0 kg-m^2.  The wheel is mounted on a frictionless axle, and it has an angular acceleration of 1.0 rad/s^2 when the string is pulled with a 5.0 N force.  What is the radius of the wheel?

(a) 0.25 m  (b) 0.10 m  (c) 0.40 m  (d) 0.15 m  (e) none of them

7. Two identical masses are at the ends of a light rod.  As the masses are slowly moved equal distances toward the center of the rod, the location of the center of mass ______, and the moment of inertia about the center of the rod ______.

(a) stays fixed, stays fixed  (b) stays fixed, decreases  (c) changes, stays fixed

(d) changes,  decreases  (e) none of them

8. When a spinning figure skater brings her arms in and goes into a rapid spin as a result, her angular momentum _______, and her rotational kinetic energy ______.

(a) increases, increases  (b) increases, stays constant  (c) stays constant, stays constant  (d) stays constant, increases  (e) none of them

9. In an inelastic collision for which outside forces are present, but outside torques are not, which of the following three quantities is conserved: p, KE, L?

(a) all three   (b) p and L   (c) p and KE   (d) only L  (e) none of them

10. A pencil balanced on its point is an example of ______ equilibrium.

(a) stable  (b) unstable  (c) neutral  (d) metastable  (e) none of them

11. A traffic light hangs at the middle of a wire stretched between the tops of two poles of equal height.  The tension in the wire is greater when the angle each half of the wire makes with the horizontal is ________.

(a) reduced  (b) increased  (c) more than 90 degrees  (d) close to 60 degrees

12. If the first condition for equilibrium is satisfied, but not the second, then an object will undergo:    (a) an acceleration of its CM   (b) an angular acceleration  (c) both a and b   (d) neither a nor b

13. A ball travelling at a speed v hits a wall head on and sticks to it.  If instead the ball bounces off the wall with a speed v/2, and the collision lasts the same time, the average force on the ball would be _____ times greater.  

(a) 1.5   (b) 0.5    (c) 1.0    (d) 2.0   (e) none of them

14. Consider a head on (1-dimensional) collision between a pair of identical balls one of which is initially at rest and the other initially is moving at +10 m/s.  After collision the two balls have velocities of +4 m/s and +6 m/s.  In this collision p ___ conserved and KE ___ conserved.

(a) is, is  (b) is, is not  (c) is not, is  (d) is not, is not,  (e) none of them

15. A ball rolls down an incline starting from rest, while a block starting from rest slides the same distance down the incline.  If the block experienced no friction, which would reach the bottom first?  Hint: think about conservation of mechanical energy.

(a) ball  (b) block  (c) both same time  (d) more information needed

16. A uniform ladder of length 4.0 m and mass 5.0 kg rests against a wall and its angle with the horizontal is 53 degrees.  What is the magnitude of the torque due to the weight of the ladder, taking the contact point with the floor as the axis? 

(a) 32.7 m.N   (b) 23.1 m.N  (c) 78.4 m.N  (d) 58.8 m.N  (e) none of them

17. Jello has a ________ shear modulus than solid steel.

(a) slightly smaller  (b) much smaller  (c) slightly larger  (d) much large  (e) none of them 

