Name ________________________________________________________________________


Exam #2

Physics I

Fall 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.

Questions
Value
Score

Part A


16


Part B


16


C-1


16


C-2


16


C-3,4


16


C-5


12


C-6


8


Total


100


Section # 

_____ 1    M/R 8-10 (Bedrosian)

_____ 2    M/R 10-12 (Bedrosian)

_____ 3    M/R 12-2 (Bedrosian)

_____ 5    T/F 10-12 (Washington)

_____ 6    T/F 12-2 (Hayes)

_____ 7    T/F 2-4 (Hayes)

_____ 8    M/R 2-4 (Schroeder)

_____ 10  M/R 12-2 (Shannon)

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 Sheets are the last two pages.  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 calculation 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.
For a block of mass m to slide without friction up the rise of height h shown, it must have a minimum initial speed of:
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______ 2.
The sketch shows two coins, labeled A and  B, on a horizontal disk which rotates at constant angular velocity . The coins are held in place by glue, so they rotate at the same rate as the turntable.
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The coin that has the greater centripetal acceleration (magnitude) is:

A) coin A




B) coin B
C) need to know the direction of rotation
D) need to know the masses of the coins

E) both have the same acceleration

______ 3.
In the International System of Units (also called the SI or Metric system) which of the following units is used to measure angular momentum?

A)  kg m/s
B)  kg m2/s
C)  kg m/s2
D)  kg m2/s2
E)  None of the above choices A-D is correct.

______ 4.
A girl standing initially at rest on frictionless ice joins hands with her brother who is sliding by.  Which principle can not be correctly used to analyze their motion?

A)  Conservation of Linear Momentum.
B)  Conservation of Angular Momentum

C)  Conservation of Mechanical Energy
D)  
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Part B – Graphing – 16 Points Total

A 500 g cart rolls down an inclined track.  The length of the track is 100 cm and one end of the track is 5 cm above the other end.  The cart begins at rest at the top of the track (d = 0).  There is a constant force of friction = 0.1 N in the direction opposing the motion of the cart.

Plot the gravitational potential energy (PE) and kinetic energy (KE) of the cart versus distance (d) along the track.  Define PE = 0 at the bottom of the track. Use g = 9.8 m/s2.  Show all work.

Show the following features:

1.  Values of PE and KE at d = 0 cm and d = 100 cm.

2.  It should be clear from the graphs how PE and KE vary as functions of d.
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Part C – Problems – 68 Points Total

C-1  (16 points) 

A flywheel with rotational inertia 38.2 kg m2 is spinning initially at 3,600 r.p.m. (revolutions per minute).  The only torque on the flywheel is due to bearing friction.  The flywheel slows down to a complete stop in 4.00 hours.  What is the magnitude of the torque on the flywheel, assuming it was constant, and through how many revolutions did the flywheel turn in the four hours it was slowing down?  (Hint:  Be careful of units!)


Bearing torque (magnitude):     _________________________ units _______


Revolutions during slowdown: _________________________ units _rev____

C-2  (16 points)

A 4.00 g bullet starting from rest in a 50.0 cm rifle barrel experiences a net force that varies with distance down the barrel as shown in the graph below.  What is the speed of the bullet when it exits the rifle barrel?  (Hint:  Be careful of units!)
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Speed of bullet:  _________________________ units _______

C-3  (8 points) 

An ice skater began a spin with her arms out.  Her rotational inertia was 1.25 kg m2 and her angular speed was 12.0 rad/s.  She changed her rotational inertia to 0.75 kg m2 by pulling her arms in.  What was her angular speed with her arms in?  Neglect the friction of her ice skates on the ice and neglect air resistance.


Angular speed of skater: ________________________ units: ___________
C-4  (8 points) 

An ice skater changed her rotational inertia from 1.25 kg m2 to 0.75 kg m2 and her angular speed from 12.0 rad/s to 20.0 rad/s by pulling her arms in.  How much work did the skater do while pulling her arms in?  Neglect the friction of her ice skates on the ice and neglect air resistance.


Work done by skater: ________________________ units: ___________
C-5  (12 points) 

Cart 1 with mass 0.50 kg initially travels in the +X direction at 4.00 m/s on a frictionless track.  Cart 2 with mass 1.50 kg is initially at rest.  Cart 1 and cart 2 undergo an elastic collision.  What are the final velocities of the carts?  (Be sure to include + and – signs as appropriate.)
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Final velocity of Cart 1: __________________________ units: _______

Final velocity of Cart 2: __________________________ units: _______
C-6  (8 points) 

A cart with mass 1.50 kg is traveling 2.00 m/s in the +X direction on a frictionless track when it contacts an ideal massless spring with constant k = 3750 N/m.  How far does the spring compress from equilibrium when the cart comes to a momentary stop?
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Compression of spring: __________________________ units: _______
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Useful Constants

(You can use the approximate values on tests.)

Universal Gravitation Constant

[image: image70.wmf]11

2

2

11

10

67

.

6

kg

m

N

10

673

.

6

G

-

-

-

´

»

´

=


Electrostatic Force Constant
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Magnetic Constant
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Speed of Light in Vacuum
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Charge of a Proton
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Electron-Volt Conversion Constant
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Mass of a Proton
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Mass of an Electron

[image: image77.wmf]31

31

e

10

1

.

9

kg

10

10938188

.

9

m

-

-

´

»

´

=











































































































8

_1095248874.unknown

_1095253707.unknown

_1098022334.unknown

_1110737652.unknown

_1112081152.unknown

_1127292131.bin

_1127996596.bin

_1127483322.bin

_1112082223.unknown

_1112082232.unknown

_1127242869.bin

_1112082226.unknown

_1112082219.unknown

_1112081036.unknown

_1112081144.unknown

_1112080781.unknown

_1112080766.unknown

_1098551757.unknown

_1110737540.unknown

_1110737595.unknown

_1110737617.unknown

_1110737553.unknown

_1099908614.unknown

_1099908634.unknown

_1099908699.unknown

_1099908596.unknown

_1098551705.unknown

_1098551733.unknown

_1098022335.unknown

_1095432249.unknown

_1095768394.unknown

_1098019203.unknown

_1098019506.unknown

_1095971047.unknown

_1095432267.unknown

_1095254791.unknown

_1095255011.unknown

_1095255551.unknown

_1095255560.unknown

_1095255442.unknown

_1095254851.unknown

_1095254299.unknown

_1095253066.unknown

_1095253503.unknown

_1095253636.unknown

_1095253678.unknown

_1095253536.unknown

_1095253103.unknown

_1095253223.unknown

_1095249716.unknown

_1095250327.unknown

_1095250596.unknown

_1095252291.unknown

_1095252456.unknown

_1095252187.unknown

_1095250456.unknown

_1095249942.unknown

_1095249091.unknown

_1095249496.unknown

_1095248932.unknown

_1095246708.unknown

_1095247533.unknown

_1095247849.unknown

_1095248438.unknown

_1095248813.unknown

_1095248302.unknown

_1095247713.unknown

_1095247236.unknown

_1095247474.unknown

_1095246803.unknown

_1095246434.unknown

_1095246532.unknown

_1095246595.unknown

_1095246516.unknown

_920972819.unknown

_920972822

_920972815

