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Phys24-001, Spring 2003, Exam 1

Student Name:  ___________________________  Seat Number: ________    Sequence Number: 101
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 calculator.

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

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

Equations and conversion factors that may be useful:
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Conceptual questions (3 points each):

1.  If one package of cookie dough yields a single 10” cookie, what will be the diameter of a cookie made with 2 packages of this dough? (assume same thickness for both cookies)


1.  14 in.


2.  15 in.


3.  16 in.


4.  20 in.

2.  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
3.  Can an object accelerate if its speed is constant?  1.  Yes 
2.  No

4.
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

5.  A car traveling at a constant speed of 40 m/s passes a speed trap, at which point a waiting police car accelerates from rest at 4 m/s2. (Assume that the speeder does not slow down and the police car maintains a constant acceleration beginning the instant the speeder passes.)  When the police car catches up with the speeder, which car will be traveling faster?


1.  The police car


2.  The speeder


3.  They both will be traveling at the same speed when they meet


4.  We need to first calculate the time when they will meet

6.
A ball is thrown with initial speed vo at an angle ( with respect to vertical. What is its speed at the top of its flight path?

1.
v = vosin(
2.
v = vocos(
3.
v = vocos( - gt

4.
v = vosin( - gt

7.
Frank’s record distance for the long jump is 4.52 m.  If he can increase his initial velocity by 5%, how far could he jump?

1.
4.57 m

2.
4.62 m

3.
4.75 m

4.
4.98 m

8.  Vector A points north and vector B points east.  If C = B - A, then C points:

1.  north of east


2.  south of east


3.  north of west


4.  south of west

9.  If two vectors have magnitudes of 200 and 40 units, which of the following is the only possible choice for the magnitude of the resultant?

1.  40


2.  100


3.  200


4.  260

10.  A block is launched up an inclined plane (with friction) and slides back down to its starting point where its final speed is:


1.  less than the launch speed


2.  the same as the launch speed


3.  more than the launch speed


4.  cannot be determined without more information

11.  A block is launched up an inclined plane (with friction) and slides back down to its starting point.  The time for the trip up the plane is:


1.  less than the trip down


2.  the same as the trip down


3.  more than the trip down


4.  cannot be determined without more information

12.  Which of the following could NOT be the correct free-body diagram for the forces acting on a block that is being pulled to the right up an incline?

      1.
[image: image2]              2.
[image: image3]             3. 
[image: image4]          4.    
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13.  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

Quantitative questions (5 points each):

14.
What is the implied relative uncertainty in the value:  8.263 s ?

1.
0.01%

2.
0.1%

3.
1%

4.
10%

15.  Estimate the area of one section of the chalkboard in our classroom (Phillips 215).

1.  2 m2 


2.  4 m2

3.  6 m2

4.  8 m2
16.  A car traveling at a constant speed of 40 m/s passes a speed trap, at which point a waiting police car accelerates from rest at 4 m/s2. (Assume that the speeder does not slow down and the police car maintains a constant acceleration beginning the instant the speeder passes.)  How long will it take for the police car to catch up with the speeder?


1.  10 s


2.  20 s


3.  30 s


4.  40 s

17.  A ball is thrown straight up and caught 2.0 s later.  Approximately how high did the ball go?

1.  5 m


2.  10 m


3.  15 m


4.  20 m

18.
A force of 63 N is directed at an angle of 35 degrees east of south.  What are the x and y components of this force?


1.  Fx = 52 N,    Fy = -36 N


2.  Fx = -52 N,   Fy = 36 N


3.  Fx = -36 N,   Fy = 52 N


4.  Fx = 36 N,    Fy = -52 N

19.  A boat moves at 10.0 m/s relative to the water. How long does it take this boat to make a complete trip of 1.00 km upstream and 1.00 km downstream if the current in the river is 2.00 m/s?


1.  167 s


2.  200 s


3.  208 s


4.  250 s

20.
A 50-g tennis ball is thrown with a speed of 10 m/s directly at a wall and rebounds with a speed of  6 m/s.  If the ball is in contact with the wall for 0.04 s, what average force does the wall exert on the ball?

1.
10 N

2.
20 N

3.
40 N

4.
400 N

21.  A worker pulls a 300-N packing crate at constant velocity across a level surface by pulling with a force of 100 N on a rope that makes an angle of 30 degrees above horizontal.  What is the coefficient of friction between the crate and the floor?


1.  0.17


2.  0.20


3.  0.29


4.  0.35

22. (11 points)  A ball is launched up a ramp such that it takes 2.0 seconds for it to travel 3.0 m up the incline before rolling back down.  Sketch the graphs of position, velocity, and acceleration along the ramp as functions of time.  Be sure to label the graphs with units and values to indicate any critical points of the ball’s motion.


Answer key: 
1 – 1
2 – 2
3 – 1
4 – 2
5 – 1
6 – 1
7 – 4
8 – 2
9 – 3
10 – 1
11 – 1
12 – 3
13 – 2
14 – 1
15 – 2
16 – 2
17 – 1
18 – 4
19 – 3
20 – 2
21 – 4
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