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Read carefully: The multiple choice questions count four points each, for a total of 68 points.  There is no penalty for guessing, so answer all questions.  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.

1. If the distance between a spaceship and the center of the Earth increases from 1.5 Earth radii to 3.0 Earth radii, then the force of gravity acting on the spaceship becomes ___ times as great.

(a) 1/4
 
(b) 4

(c) 1/2

(d) 2

(e) none of them

2. An astronaut lands on a planet with a radius three times that of Earth and a mass nine times that of Earth. The acceleration due to gravity, g, experienced by the astronaut will be ___ times the value of g on earth.

(a) 9

(b) 3

(c) 1

(d) 1/3

(e) none of them

3. A box rests on a level table. Consider the following two forces: W is the weight of the box, and N is the upward force of the table on the box.  In magnitude, W ___ N, and the 2 forces ___ action-reaction pair.

(a) equals, are
(b) equals, are not
 (c) exceeds, are
(d) exceeds, are not

4.  What is the magnitude of the net force required to impart an acceleration of magnitude 10 m/s^2 to a body whose mass is 2.0 kg?

(a) 0.2 N            (b) 5 N
(c) 12 N
(d) 20 N
(e) none of them

5. What is the kinetic energy of a 10.0-kg mass with a velocity of 2.0 m/s?

(a) 20 J

(b) 10 J             (c) 5 J             (d) 2.5 J
  (e) none of them

6. If the work required to get an object initially at rest to a speed  vo is W, then the additional work required to increase its speed from vo to 2 vo would be: 

(a) W            (b) W/2         (c)  2W            (d) 3W             (e) none of them

7. You stand on a bathroom scale in an elevator, which is accelerating upwards with 4.9 m/s^2.  The scale reading will be ____ times your normal weight.

(a) 2.0

(b) 1.5

(c) 1.25
(d) 1.75
(e) none of them

8. A person pulls a rope tied to a crate on a horizontal floor.  The tension in the rope is 10 N, and the rope makes an angle of 37 degrees with the horizontal.  If the crate moves with constant velocity, what is the frictional force?

(a) 5.0 N       (b) 6.0 N     (c) 7.0 N    (d) 8.0 N    (e) none of them

9. An object travels in a circle.  If the speed were to double, and the radius of the circle were to become half as great, the centripetal acceleration of the object would be multiplied by:

(a) 2      (b) 4      (c) 8      (d) ¼      (e) none of them

10. What is the maximum speed a 1000 kg car can make an unbanked curve of radius 100 m without skidding, assuming the coefficients of static and kinetic friction are respectively 0.80 and 0.60

(a) 28 m/s    (b) 24 m/s    (c) 30 m/s    (d) 36 m/s   (e) none of them

11. Suppose that the Earth’s gravitational pull on an orbiting satellite is 100 N.  If the satellite is in a circular orbit of radius 10,000 m, how much work does the Earth’s pull of gravity do in one revolution? (1 MJ = 10^6 joules)

(a) 6.28 MJ    (b) 1.00 MJ   (c) 5.34 MJ    (d) 0 MJ    (e) none of them

12. A certain spring has a force constant of 100 N/m.  How much energy will this spring store when it is compressed by 0.2 m?

(a) 1.0 J     (b) 2.0 J    (c) 3.0 J   (d) 4.0 J    (e) none of them

13. The unit of power is the _____, which can be expressed as______:

(a) joule, kg-m^2/s^2      (b) joule, kg-m^2/s^3 

(c) watt,   kg-m^2/s^2      (d) watt, kg-m^2/s^3
(e) none of them

14. In a collision between a light car and a heavy truck, how does the magnitude of the force of the car on the truck (F1) compare with the force of the truck on the car (F2)?  How does the magnitude of the resulting acceleration of the car (a2) compare with the acceleration of the truck (a1)?

(a) F1<F2, a1=a2   (b) F1<F2, a1>a2    (c) F1=F2, a1=a2   (d) F1=F2, a1<a2

15. If a planet were located four times further from the sun than the Earth is, its period (the time to complete one orbit) would be how many Earth years?

(a) 4   (b) 8   (c) 2   (d) 16    (e) none of them

16. Newton’s First Law of motion is true in _______ reference frames

(a) all   (b) inertial  (c) stationary   (d)  accelerating  (e) none of them

17. Assume that the car on a frictionless roller coaster starts out at rest at the top of the first hill.   If the car’s speed at the bottom of the hill is 10 m/s, what is its speed when it is half-way down?

(a) 5.0 m/s    (b) 7.1 m/s   (c) 6.3 m/s  (d) 20 m/s  (e) none of them

Problem: A block rests on an incline that makes an angle 
[image: image1.wmf]q

 with the horizontal.

(a) If the incline is frictionless, prove that the acceleration of the block down the incline is g sin 
[image: image2.wmf]q

, and that the normal force on the block is mg cos
[image: image3.wmf]q


(b) If the friction is present, prove that the block can slide with constant velocity down the incline when tan 
[image: image4.wmf]q

 equals the coefficient of kinetic friction.

{c} Using conservation of energy, find the speed of the block at the bottom of an incline of height 1.0 m and angle 37 degrees, assuming no friction.

(d) Repeat part c, only now assuming a coefficient of kinetic friction of 0.2. 
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