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Read carefully: The multiple choice questions count four points each, for a total of 68 points (out of a total of 100).  On all multiple choice questions you should assume air resistance is negligible, unless the question says otherwise.  There is no penalty for guessing, so answer all questions.  There are no scantrons, so 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 you measured the length of a 10 cm long stick to the nearest millimeter, what would be the percent uncertainty in your measurement?

(a)
10%,  (b) 1.0%,  (c) 0.1%,  (d) 0.01%, (e) none of them

2. How big is the side of a cube whose volume is 8 million cubic centimeters?

(a)
2 m,  (b) 4 m,  (c) 6 m,  (d) 8 m,  (e) none of them

3. If a car is travelling at 36 km/h, what is its speed in m/s?

(a)
5.0 m/s,  (b) 8.0 m/s,  (c) 10 m/s,  (d) 100 m/s, (e) none of them

4. Estimate the approximate number of times that your heart is likely to beat during your entire lifetime.

(a) 2 billion,  (b) 200 million,  (c) 20 billion, (d) 20 million

5. If you completed the first lap of a race in a time of 60 s, how long a time would your second lap need to take if your average speed for the two laps combined is half your speed for the first lap?

(a)
10 s,  (b) 60 s,  (c) 120 s,  (d) 180 s,  (e) none of them

6. If you walked 20 meters due East and then 10 meters due West, the magnitude of your net displacement would be what fraction of your distance travelled?

(a)
¼,  (b) ½,  (c) 1/6,  (d) 1/3,  (e) none of them

7. A car accelerates from some initial velocity v1 to some final velocity v2, but its average velocity is not equal to the average of v1 and v2.  This implies that the car’s acceleration was

(a)
constant, (b) varying, (c) positive, (d) negative,(e) none of them

8. An object whose acceleration is negative will be increasing its speed (the magnitude of its velocity) only if its velocity is:

(a)
constant, (b) varying, (c) positive, (d) negative,(e) none of them

9. Which of the following quantities is a scalar?

(a)
velocity, (b) acceleration, (c) displacement, (d) speed, (e) none

10. A ball is thrown vertically upwards.  What are the magnitudes of its velocity and acceleration at its highest point in the appropriate units? 

(a)
0, g,   (b) 0,0,   (c) g,0,   (d) g,g,   (e) none of them

11.  Taking the upward direction as positive, the graph of velocity versus time for a ball thrown upward is:

(a)
linear with positive slope, (b) linear with negative slope,

(c) curve with positive slope, (d) curve with negative slope,

12. A boat has a velocity of 4 m/s due north relative to the water in a river which flows 3 m/s due east.  What is the speed of the boat relative to someone standing on the shore?

(a)
7 m/s,  (b) 1 m/s,  (c) 6 m/s,  (d) 5 m/s,  (e) none of them

13. An object is dropped from rest off a cliff.  How far will it fall in 1.0 second?

(a)
1.0 m,  (b) 9.8 m,  (c) 4.9 m,  (d) 19.6 m,  (e) none of them

14. The x’s on the line below show the positions of an object at successive one second time intervals.  What can be said about the object’s acceleration, assuming that the object travelled towards the right (the positive direction).   x..x…x…..x……..x……..x…..x…x..x

(a) it’s always positive, (b) it’s always negative

(c)
it’s initially positive, (d) it’s initially negative, (e) none of them

15. A projectile is launched at an angle, such that the horizontal component of its initial velocity is 50 m/s and the vertical component is 120 m/s.  What is the magnitude of the initial velocity?

(a)
110 m/s,  (b) 130 m/s,  (c) 150 m/s,  (d) 170 m/s

16. A rock is thrown horizontally off the roof of a building at the same instant a second rock is dropped from the same height. Which one hits the ground first?

(a)
both hit same time,  (b) first,  (c) second,  (d) more info needed

17. An object is thrown vertically upward with a certain initial velocity v1, and just before it returns to your hand its velocity is v2.  We will find that:

(a) v2 > v1, (b) v2 < v1, (c) v2 = v1,  (d) v2 = - v1, (e) none

Problem: A projectile is shot from the edge of a cliff, and it is in the air a total of  15.0 seconds before it reaches the ground below the cliff.   The horizontal and vertical components of its initial velocity are +175 m/s and +50 m/s, respectively.  (Positive y-direction means up.)

(a) How high is the cliff?

(b) How far does the projectile travel horizontally?

(c) What are the horizontal and vertical components of the velocity just before impact?

(d) What angle does the velocity vector make with the horizontal just before impact? (Indicate whether the angle is positive or negative.)

