Name_____________________________________________


Exam #1

Physics I

Spring 2003

If you would like to get credit for having taken this exam, we need your name (printed clearly) at the top and section number below.

Section # 

Questions
Value
Score

Part A


16


B-1,2


22


B-3,4


22


C-1


20


C-2


20


Total


100


_____ 1    M/R 8-10 (Washington)

_____ 2    M/R 10-12 (Schroeder)

_____ 3    M/R 10-12 (Zhang)

_____ 4    M/R 12-2 (Bedrosian)

_____ 14  M/R 12-2 (Adams)

_____ 5    M/R 2-4 (Hayes)

_____ 7    M/R 4-6 (Bedrosian)

_____ 10  T/F 10-12 (Wilke)

_____ 11  T/F 12-2 (Sperber)

_____ 15  T/F 12-2 (Adams)

_____ 12  T/F 2-4 (Wilke)

If we catch you cheating on this exam,

you will be given an F in the course.

Sharing information about this exam with people who have not yet taken it is cheating on the exam for both parties involved.
The Formula Sheet is the last page.  Detach carefully for easier reference if you wish.

On this exam, please neglect any relativistic and/or quantum mechanical effects.  If you don’t know what those are, don’t worry, we are neglecting them!  On all multiple choice questions, choose the best answer in the context of what we have learned in Physics I.  On numerical questions, show all work to receive credit.

Part A – Warm-Ups – 16 Points Total (4 at 4 Points Each)

Write your choice on the line to the left of the question number.

_______1.
Which of the following statements is not one of Newton’s Laws of Motion?

A)
All objects fall with equal acceleration regardless of mass.

B)
Objects at rest tend to stay at rest and objects moving with a constant velocity maintain that velocity unless acted on by a force.

C)
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D)
For every action there is an equal and opposite reaction.

_______2.
A child pulls a wooden box along a rough horizontal floor at constant speed by means of a force 
[image: image2.wmf]P
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 as shown.  The angle  is greater than 0° but less than 90°.  Referring to the magnitudes of the forces, which of the following must be true?
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A)  P > f and W > N.

B)  P = f and W = N.

C)  P > f and W = N.

D)  P = f and W > N.

E)  None of the above must be true.

_______3.
You are riding a bicycle on a curved race track in a circular path at a constant speed.  At this instant of time, you are heading east on the track and the center of the circle is directly north of you.  The direction of the net force on your helmet is

A)
North.
B)
North and Up.

C)
South.
D)
South and Up.

E)
East.
F)
East and Up.

G)
West.
H)
West and Up.

I)
Up.
J)
Down.

K)
No direction; the net force is zero.
L)
Cannot be determined from the information.

_______4.
Gargantuan Motors tests two new cars in their crash laboratory.  Car A slams into a wall at 80 km/hr and bounces back at 40 km/hr.  Car B slams into the same wall at 100 km/hr and bounces back at 10 km/hr.  Both cars have the same mass.  Which car experiences the greater magnitude of impulse from the wall?

A)  Car A.

B)  Car B.

C)  Both are the same.

D)  There is not enough information given to determine which car.

Part B – Short Problems – 44 Points Total (2 at 16 Pts. + 2 at 6 Pts.)

B-1 (16 Points)

An object moves in one dimension as shown in the velocity plot below.  All the lines on the velocity graph are straight lines.  On the graph below the velocity graph, draw the corresponding acceleration graph with correct numerical labels on the vertical axis in m/s2.
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B-2 (6 Points)

For each interval above – (A,B) to (F,G) – put the letter U for Up if the object is speeding up, and put the letter D for Down if slowing down.  Don’t count the end points of the intervals.  Leave blank if the object is neither speeding up nor slowing down.

_______ (A,B)
_______ (B,C)
_______ (C,D)
_______ (D,E)
_______ (E,F)
_______ (F,G)
B-3 (16 Points)

A jet aircraft is flying in a vertical circle in a maneuver called a “loop the loop.”  At the top of the circle, the jet’s speed is 245 m/s and the center of the circle is 1225 m directly below the jet.  The jet is flying upside-down.  The ratio of the normal force (N) from the seat on the pilot to the weight of the pilot at rest on the ground (W) is commonly called the “g-force” on the pilot, a dimensionless number.  What is the g-force or 
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 for this pilot?  Use g = 9.8 m/s2.


Answer: _____________________ units _NONE_

B-4 (6 Points)

A foolish hunter fires his rifle straight up in the air.  The initial speed of the bullet as it leaves the rifle is 588 m/s.  What maximum height does the bullet reach, counting the end of the rifle barrel as zero height?  Use g = 9.8 m/s2.  Neglect air resistance and the curvature of the earth.


Answer: _____________________ units ________

Part C – Extended Problems – 40 Points Total (2 at 20 Pts.)

This section contains longer numerical problems.

C-1  (20 points) 

A mountain climber is sliding down a vertical rope.  Her total mass, counting equipment, is 65 kg.  By adjusting the friction on the rope she controls the tension force that the rope exerts on her during a two-second interval.  The tension on the rope as a function of time is shown in the figure below.  What is her speed at the end of the two-second interval if she begins at rest?  Use g = 9.8 m/s2 and neglect air resistance.
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Answer: ______________________________ units ________

C-2  (20 points) 

A cannon crew is practicing firing their cannon from the top of an escarpment to a large, flat desert area below.  The angle of projection of the cannon ball is 30°, the initial speed of the cannon ball is 98 m/s, and the cannon ball is 367.5 m above the desert when it leaves the cannon.  How far does the cannon ball travel in the horizontal direction before it hits the ground?  Use g = 9.8 m/s2 and neglect air resistance
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Answer: ______________________________ units ________

Formula Sheet for Exam 1

1.
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