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~xam I, Part A: Multiple Choice
This Part A of Exam I consists c~ 8 problems worth 10 points each and comprises 67% of
the full exam. For each problem fill in the circle next to the letter of your chosen answer
on the NCS answer sheet using a #2 pencil, making sure that the number of the line
corresponds to the number of the problem you are answering. There is only one correct
answer for each problem, and no subtractions will be made for wrong answers.
Use orly lines 1 through 8 on the NCS sheet.

1 The spring in a spring gun has a spring constant, k = 300 Nlm, and is compressed 0.10 m when fully

cocked. What is the "launch speed" it imparts to a 15-g marble upon release, most nearly?
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2.. A simple pendulum, 1.00 m in length and of mass 0.5 kg, is released frof{l rest when the support string

is at ian angle of 35.0r. from the vertical. What is the speed of the suspended mass at the bottom of the

s~ing? Ignore air resistance. (g = 9.80 mls1

.,1,. ~3..

~oa.
,b.

<+>
e.

0.67

1.33

1.88

2.65

8.52

~a-

(~I
O

h -". =

m/s

m/s

m/s

m/s

m/s

-l {,. Jr = (.1.(1- ~. e,w~' d. 18~S --.

(Overfor~age 4 of lO)');'ft(4-41) ..f -,I' trf"ao :. > ~ =J;ij::ir ~~



Page 4 of 10
James J. Griffin
Physics 2109rrel.301-405-6118

Examll: Physics 121 F03
October 31, 2003

3'. A I';lilroad freight car, mass 15000 kg, is a]
collides and couples with a 50 OOO-kg loadi
What percentage of the initial kinetic energ
cou?led cars after collision, most nearlr?

a. 7% -pm- -'P:-T :
b. 14% -,
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lowed to coast along a level track at a speed of 2.0 m/s. It
~d second car , initially at rest and with brakes released.
y of the 15 OOO-kg car remains as kinetic energy in the two
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i. A miniature, spring-Ioaded, radio-controllea
mas$ of 5.00 g, and the gun and puck have a
the rlldio-controlled trigger releases the bullf
of 0.500 tIi1s. Of the total kinetic energy of tl
hlillet?
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gun is mounted on an air puck. The gun's bullet has a
combined mass of 120 g. With the system initially at rest,
:t. causing the puck and empty gun to move with a speed
le gun-puck-bullet system, what percentage is in the

=- i'J'T = () = prT ; -Ts f- ~ ( ~ .-1 p.'.'. )
, -t'

+0 = -~8 Ye (/1, = l"l~~

~,"=.~
"6 = 6.6"~d 'lll/1tG .

1.
= a. 'f~= --J..t- ~. =

1It& IJA a

'=
1.

-

i.,.(dotlfV .= .'/..s



Exam ll: Physics 121 F03
October 31, 2003

Page 5 of 10
James J. Griffin
Physics 2109!Tel.301-405-6118

~):'
Geosynchronous satellites orbit the Earth at a distance of 42000 kIn from the Earth's center. Their
angular velocity at this height is the same as the rotation of the Earth, so they appear stationary at
certain locations in the sky .What is the force acting on a I 500-kg satellite at this height,
most nearly ? b '3,
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't A bucket of water with total mass 23 kg is attached to a rope, which in turn is wound around a 0.050-
m radius cylinder at the top of a well. A crank with a turning radius of 0.25 m is attached to the

?
end of the cylinder and the moment of~nertia of cylinder and crank is 0.12 kg. m-. If the bucket is

raised to the top of the well and released, what is the acceleration of the bucket as it falls toward the
bottom ofthe well? (Assume rope's mass is negligible, that cylinder turns on frictionless bearings and. -t r -
that 9 = 9.8 m/S2.) -I I .J~~ J .I..
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B. An astronaut ison a lOO-m lifeline outside a spaceship, circling the ship with an angular velocity of
0.100 rad/s. How far inward ~an she be pulled before the centripetal acceleration reaches 5g= 49
-:mtS2? -
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Exam I, Part B, Cover Page:

Show Work for Partial Credit
This Part n of Exam I consists of four problems worth 10 points each and comprises 33%
of the full exam. Show your wo11k for each problem to maximize your partial credit. Be
sure to turn in Part n, pages 7-10, and your NCS answer sheet when the exam ends.

A 2.6-g bullet feaves the barrel of a gun at a speed of 350 m/s.
.q.

(a) Find its kinetic energy. (5 points)

(b) Find the average rorce exerted by the expanding gases on the bullet as the bullet moves the length

of the 47-cm-long barrel. (5 points)
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(Over for Page 8 of 10)
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I b .A high diver of mass 70 kg jumps off a board 10 m above the water. Exactly 1 sec after entering the

water his downward motion has stopped.

a) What net average upward force acted upon him while in the water?(5 points)

What everage upward force did the water exert upon him? (5 points)b)



Printed Family Name: and StudentJ.D. No:

Every student must complete the above identifications on pages 7 and 9!
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(Part ll, continued) The following are fully graded problems. ~how all work on this sheet
for partial credit. Ask for extra paper if needed.

11. A 7 O O-kg satellite is in a circular orbit about Earth at a height above Earth equal to Earth's mean

radius.

(a) Find the satellite's centripetal acceleration in units of 9 = 9.8rn/s 2. (5 points)

(b)Kepler's third law states that T2, the square of satellite's period, is proportional to R3, the cube of
the satellite's orbital radius. If this satellite's height above the earth had been three Earth's radii
instead of one Earth radius, by what factor would the period have changed? (5 points) .
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I~. Two football players each weighing 70 kg are at opposite edges of a playground
merry-go-round rotating at an initial angular velocity of 5 radians per second.
The players, initially 2m from,the center, both walk 1 m inward towards the center
at which point they are just 1 im from the center. For simplicity, assume that merry
go round is massless.

a) What is the final angular velocity of the merry-go-round? (5 Doint~\

b) Compute the physical worK tnat tne tootball players performed on the

merry-go-rqund, including the sign, as they walked towards the center? (Hint:
Use the Work-Energy theorem.) (5 points)
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****** End of Exam II*'Ic**'Ic*


