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60°% angle with the vertical as shown in Fizure [. The swing continues down until the corg is exactly
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Physics C: Mechanics m

PHYSICS C
SECTION II, MECHANICS
Time—45 minutes
3 Questions
Directions: Answer all three questions. The suggested time is about 15 minutes for answering each of the questions, which are

worth 15 points each. The parts within a question may not have equal weight. Show all your work in this booklet in the spaces
provided after each part, NOT in the green insert.

A 2 B

(00N

[—f 0.90 kg 0.60 kg

Air Track

Mech. 1. Two gliders move freely on an air track with negligible friction, as shown above. Glider A has a mass of 0.90 kg and
glider B has a mass of 0.60 kg. Initially, glider A moves toward glider B, which is at rest. A spring of negligible
mass is attached to the right side of glider A. Strobe photography is used to record successive positions of glider A at
0.10 s intervals over a total time of 2.00 s, during which time it collides with glider B.

The following diagram represents the data for the motion of glider A. Positions of glider A at the end of each 0.10 s
interval are indicated by the symbol A against a metric ruler. The total elapsed time  after each 0.50 s is also indi-
cated.

Om 010 020 030 040 050 060 070 080 090 100 110 120 130m
Lttt oot dgege b obnotnedaggd gt ds g d ool
IP A A A A i« A A A A ¢ A I\AAT!\I\AA?

0.00s 0.50s 1.00s 1.50s 2.00s ¢

(a) Determine the average speed of glider A for the following time intervals.

i. 0.10st00.30s

ii. 0.90sto1.10s

1i. 1.70st01.90s

GO ON TO THE NEXT PAGE

[ 149 |



»(m/s)

(b) On the axes below, sketch a graph, consistent with the data above, of the speed of glider A as a function
of time ¢ for the 2.00 s interval.
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Physics C: Mechanics

ystem over the 2.00 s interval has the following shape.

A graph of the total kinetic energy K for the two-glider s
K, is the total kinetic energy of the system at time + = 0

K
b

Ky

{d) i TIsthe collision elastic? Justify your answer.

ti. Briefly explain why there is a minimum in the kinetic energy curve at 1 = 1.00 s.

GO GN TO THE NEXT PAGE




PHYSICS C : e
SECTION II, MECHANICS ;
Time-—45 minutes
3 Questions
ANSWER ALL OF THE QUESTIONS. EACH OF THE THREE QUESTIONS HAS EQUAL WEIGHT, BUT

THE PARTS WITHIN A QUESTION MAY NOT HAVE EQUAL WEIGHT. SHOW YOUR WORK. CREDIT
FOR YOUR ANSWERS DEPENDS ON THE QUALITY OF YOUR EXPLANATIONS.

f—0.5 m—«

1 [
p=04

 Figure I Figure TI

k = 400 N/m  4kg 2kg

.C |D

Mech. 1. A massless spring with force constant & = 400 newtons per meter is fastened at its left end to a vertical
wall, as shown in Figure 1. Initially, block C (mass m, = 4.0 kilograms) and block D (mass
mp = 2.0 kilograms) rest on a horizontal surface with block C in contact with the spring (but not
compre’ssing it) and with block D in contact with block C. Block C is then moved to the left,
comprcssmg the spring a distance of 0 50 meter, and held ini place while block D remains at rest as
shown in Figure II. (Use g = 10 m/s%.)

{a) Determine the elastic energy stored in the compressed spring.
Block C' is then released and accelerates to the right, toward block D. The surface is rough and the
coefficient of friction between each block and the surface is p = 0.4, The two blocks collide instan-
taneously, stick together, and move to the right. Remember that the spring is not attached to block C.
Determine each of the following.

(b} The speed v of block C just before it collides with block D

{c) The speed i{f of blocks C and D just after they collide -

{d) The horizontal distance the blocks move before coming to rest

GO ON TO THE REXT ~. : -
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