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Phys101, Spring 2007, Exam 1

Name  _____________________________ 
PID: __________________  
 

Honor Pledge and signature:

      I have neither given nor received unauthorized aid on this examination. _____________________

Instructions:

·  This exam is closed book, closed notes.  However, you may use a scientific calculator.

·  Mark your answers to the multiple-choice questions on a Scantron answer sheet.

·  Show all of your work on these test papers for full credit (no other scratch paper is allowed).

·  Turn in these test pages with your Scantron answer sheet at the end of the exam.

·  Each question is worth 3 points unless noted otherwise.
Equations and conversion factors that may be useful:
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1.  Physics is


1.  the most fundamental science


2.  the study of the natural world


3.  the study of matter, energy, space, and time


4.  all of the above

2.  Which of the following are properties of a good scientific theory? 

A.  A reasonable-sounding guess about the answer

B.  A well-confirmed framework of ideas

C.  The ultimate and absolute truth

D.  Can be tested against observations


1.  A & B


2.  B & C

3.  B & D


4.  C

3.  atoms are mostly


1.  empty space


2.  neutrons


3.  protons

4.  electrons

4.  What is the approximate weight of your textbook?


1.  2 N


2.  4 N


3.  10 N

4.  20 N

5.  Estimate the volume of your classroom (Phillips 265):  


1.  30 m3

2.  300 m3

3.  3000 m3

4.  30 000 m3
6.  What is the approximate weight of a mother elephant that is twice the height of her baby which weighs 400 pounds?


1.  800 lbs


2.  1200 lbs


3.  1600 lbs


4.  3200 lbs

7.  An iPod can store 8 GB of data.  Approximately how many bytes is this?


1.  107

2.  108

3.  109

4.  1010
8.  The inertia of an object is zero when:


1.  a = 0


2.  Fnet = 0


3.  v = 0

4.  never

9.  How far does light travel in the blink of an eye (~0.1 s)?


1.  300 km


2.  3 000 km


3.  30 000 km

4.  300 000 km

10.
Joe spends 30 hours driving 1500 miles from New York to Miami.  Sarah spends a total of 50 hours driving 2500 miles from New York to Los Angeles.  Are their velocities equal?     

1.  Yes

2.  No

11.  If an object maintains a constant speed, is its acceleration necessarily zero?

1.  Yes

2.  No

12.  A ball is thrown downward (not dropped) from the top of a tower.  After being released, its downward acceleration will be (ignoring air resistance)

1.  greater than g

2.  exactly g

3.  less than g
13.  A student catches a meter stick after it falls a distance of 18 cm. What is her reaction time?

1.  140 ms

2.  180 ms

3.  190 ms

4.  370 ms
14.  A big truck collides with a small car.  Which experiences a greater force?

1.  the truck

2.  the car

3.  they both experience the same force

4.  not enough information to determine
15.  Whenever an object is resting on a horizontal surface, the normal force pushing up on the object is equal to its weight.   
1.  True  

2.  False
16.  Why do the astronauts on the International Space Station feel weightless?

1.  they are in free-fall around the Earth

2.  there is no gravity in space, so mg = 0

3.  the rockets on the spacecraft accelerate the craft at a = g

4.  because there is no atmosphere
17.  It is possible for a single isolated force to exist by itself     1.  True  

2.  False
18.  If everyone in China jumped up at the same time, what would be the approximate acceleration of the Earth during this brief time?

1.  10-11 m/s2

2.  10-13 m/s2

3.  10-22 m/s2

4.  0
19.  A tug of war is held between two teams of five men each.  If each man pulls with an average force of 500 N, what is the tension in the center of the rope?


1.  0

2.  500 N

3.  2500 N

4.  5000 N

20.  An astronaut has a mass of 85 kg.  What is his weight while he is in the Space Shuttle orbiting at an altitude of 350 km above the Earth?


1.  zero

2.  9 N

3.  750 N

4.  850 N
21.  A satellite is in a circular orbit at an altitude above the Earth equal to twice the radius of the Earth.  What is the weight of this satellite compared to its weight on Earth, W?

1.  W/2

2.  W/3

3.  W/4

4.  W/9

5.  zero

22.  Why does the Earth keep moving?

1.  The Sun pulls it along.

2.  There is nothing stopping it.

3.  An unknown force is pushing it.

4.  A known force is pushing it.
23.  A satellite moves around the Earth at a constant speed. The acceleration is therefore

1.  zero

2.  not zero

3.  changing

4.  equal in magnitude to the speed
24.  What did Galileo do that set him apart from the ancient Greeks?

1.  He developed the scientific process using quantitative measurements

2.  He had new ideas about motion 

3.  His theories utilized elegant reasoning


4.  He used religious arguments to justify his theories
25.  Which of the following best describes the limitations of Newtonian physics?

1.  Newtonian physics is approximately correct to within 1 or 2 percent.


2.  At very high speeds, Newtonian physics gives incorrect predictions. 

3.  Newtonian physics is invalid at high speeds, small sizes, or large distances.

4.  Newtonian physics is invalid at very high speeds, very small sizes, and for gases and liquids.
26. (25 points)  Your instructor stands holding a basketball for 2 seconds before tossing the ball into the air.  The ball travels up to the ceiling (approximately 9 feet above the floor) and then lands on the ground.  On the axes below, graph the vertical height, velocity, and acceleration of the ball as functions of time for this event.  Be sure to label the axes with appropriate values, and identify any critical points in the ball’s motion.  Use the space to the right of the graphs to show any relevant calculations.


Answers to multiple-choice questions:
4, 3, 1, 3, 2, 4, 4, 4, 3, 2, 2, 2, 3, 3, 2, 1, 2, 2, 3, 3, 4, 2, 2, 1, 3
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