Physics 103 Exam 1                                                                                     October 2, 2003

Name__________________________________________  ID #____________________

Section #______________  TA Name_________________________________________

Fill in your name, student ID # (not your social security #), and section # (under ABC of special codes) on the Scantron sheet.  Fill in the letters given for the first 5 questions on the Scantron sheet.  These letters determine which version of the test you took, and it is very important to get this right. Make sure your exam has questions 6—25.

1. A

2. B

3. C

4. E

5. D
6. Which of the following statements best describes the equation y = A/x3?
a. y is less than A

b. if x is halved, y is multiplied by 8
c. y is greater than x

d. If x is doubled, y is multiplied by 8
e. y is less than x

7. A Physics 103 lecture has a duration of how many milliweeks?

a. 5

b. 5 x 103
c. 5 x 10-3
d. 5 x 106
e. 5 x 10-6
8. If the sine of an angle is 0.75, what is the tangent of that angle?

a. 0.75

b. 0.6

c. 0.013

d. 1.13

e. 88.8

9. Two stones are released from rest from the same height, one after the other.  Which one of the following is true?

a. The difference in their speeds will remain the same

b. The time between when they hit the ground is the same as the time between when they were released 

c. Their separation will remain the same

d. The difference in their speeds will decrease 

e. Their separation will decrease 

10. You are standing at the top of the Empire State Building (height 330 m) when Superman passes you flying straight down at a constant speed of 35 m/s (he can do that).  At the instant he passes you, you drop a ball over the edge.  At what height above the sidewalk does the ball pass Superman?

a. 250 m

b. 13 m

c. 80 m 

d. 125 m

e. 205 m

11. In the case of constant acceleration, the instantaneous velocity is equal to the average velocity at what time?

a. At the beginning of the time interval

b. At the end of the time interval

c. Three-quarters of the way through the time interval

d. Half-way through the time interval

e. Never

12. An aircraft has a lift-off speed of 120 km/hr.  If it can accelerate at a constant 3 m/s2, how long a runway is required?

a. 2400 m

b. 370 m.

c. 185 m

d. 133 m

e. 360 m

13. A rocket, launched from the ground, rises vertically with an acceleration of 50 m/s2 for 2.0 s and then runs out of fuel.  Neglecting air resistance, how high will the rocket go?

a. 610 m

b. 100 m

c. 510 m 

d. 410 m

e. 200 m
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In the graph at the right, which of the following is negative?

a. velocity

b. displacement

c. speed

d. time 

e. acceleration

15. If you throw a ball straight upward at the same time someone else throws a ball horizontally from the same initial height and with the same initial speed, which one of the following is true?

a. They hit the ground at the same time

b. They hit the ground with the same speed

c. They hit the ground with the same velocity

d. They travel the same distance

e. They have the same displacement

16. With what initial speed must you kick a football for it to land 40 m away if its initial velocity is 20º above the horizontal?

a. 609 m/s

b. 34.9 m/s

c. 19.8 m/s

d. 24.7 m/s

e. 23.2 m/s

17. You are on the west bank of a river that is flowing north with a speed of 1.2 m/s.  Your swimming speed relative to the water is 1.5 m/s.  What is the angle north of east for your path relative to the land that allows you to cross the river in the shortest time?

a. 0º

b. 51.3º

c. 53.1º

d. 36.9º

e. 38.7º

18. Which one of the following is a vector?

a. The speed of a moving automobile

b. The acceleration due to gravity

c. The distance from the Earth to the Moon

d. The magnitude of a displacement

e. The projection of a projectile’s velocity onto the horizontal axis

19. A ball moving at 2 m/s rolls off the edge of a table 80 cm high.  How far horizontally from the edge of the table does the ball land?

a. 40 cm

b. 81 cm

c. 33 cm

d. 57 cm

e. 135 cm

20. Which one of the following will double the maximum range of a projectile?

a. Double the initial speed

b. Increase the initial speed by 41%

c. Double the initial angle

d. Halve the initial angle

e. Quadruple the initial speed

21. When you throw an object upward, just after it leaves your hand, which one of the following is true?

a. The force and acceleration are in opposite directions

b. The force and displacement are in opposite directions

c. The acceleration is zero

d. The force and velocity are in opposite directions

e. The force is zero
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The blocks on the right with m1 < m2 are accelerated upward by an external force that produces a tension T1 in the upper rope.   If the ropes are massless and the weights of the blocks are W1 = m1g and W2 = m2g, what are the relations of the various forces?

a. W1 < T2 < W2 < T1
b. W1 < W2 < T2 < T1
c. T1 < T2 < W1 < W2
d. T2 < T1 < W1 < W2
e. W1 < W2 < T1 < T2
23. When you slide a box at constant speed up a frictionless slope by pulling with a massless rope parallel to the slope, what can you say about the tension in the rope?

a. It is greater than the weight of the box

b. It is equal to the weight of the box

c. It is greater than it would be if the box were stationary

d. It is less than the weight of the box

e. It is greater than it would be in the presence of friction
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In the pulley arrangement shown at the right, what is the tension in the string if friction is ignored?

a. 49 N

b. 78 N

c. 127 N

d. 29 N

e. 30 N

25. An automobile traveling at 20 m/s stops in a distance of 50 m with a constant deceleration.  What minimum coefficient of static friction is required between a passenger (not wearing a seat belt) and the seat if the passenger does not slide off the seat?

a. 0.41

b. 0.02

c. 0.04

d. 0.82

e. 0.21
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