Final Exam (December 18, 2001)

Please read the problems carefully and answer them in the space provided. Write on
the back of the page, if necessary. Show all your work. Partial credit will be given.

Problem 1 (10 pts);
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" Assume the magnitude of vector A in the figures above is 8 and the magnitude of vector B in the
figures above is 3.

’L()(’?a) Evaluate Ae 3 in figure 1 above.
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Figure 3 above shows a rotating object. The angular velocity vector for this system is shown.
Describe and/or sketch the way the object moves (rotates) on the diagram. Label the axis of
rotation.
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Problem 2 (10 pts):

Two blocké made of different materials connected together by a thin cord, slide down a plane
ramp inclined at an angle 8=30° to the horizontal as shown in the sketch below. The masses of
the blocks are m;=5 kg and m,=6 kg and the coefficients of friction are pu;=0.2 and p,=0.3.

; a)"ﬁ)etermine the acceleration ﬁof the blocks.
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Problem 3 (10 pts):

Some frat boy named Chester looks around for a game of Beruit after a long, hard week of
studying physics. As usual, all of his friends are relaxing with poetry readings and games of
chess. They have no interest in Beruit. So, Chester decides to play himself. He places a cup
before him on a table and tosses a Ping-Pong ball straight up in the air. It lands in the cup.

Chester releases the ball with an initial velocity upward of 0.75 m/s at a point 0.3 m above the
surface of the table. Assume air friction is negligible.

(@) How high does the ball rise above the table surface?
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(b) How long is the ball in the air? (Assume the bottom of the cup is at the helght of the surface

of the table.)
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Problem 4 (10 pts):

A ferris wheel 23 m in diameter rotates once every 12 s, What is the fractional change in a
person's apparent weight

a) at the top of the motion (as compared to their weight at rest)
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b) at the bottom of the motion (as compared to their weight at rest)
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-Problem 5 (10 pts):

A 100 g chunk of metal is heated to 140 °C and is dropped into 40 g of water and 3 g ofice at

0 °C in a thermally insulated vessel. The final temperature of the mixture is 11.2 °C. What is the
specific heat of the metal? Assume the process happens quickly and that no heat leaks away or
into the system from the surrounding environment.
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Problem 6 (10 gts)'

Sinister Sam fired a rifle bullet into a block of wood with mass 5.0 kg attached to a spring on a
frictionless table. The bullet, with a mass of 8.0 g, remains embedded in the block of wood.
Initially, the block/spring are motionless. After the bullet is embedded the block oscillates back

and forth along the table with amplitude 0.16 m and a period of 0, ?1

the bullet just before it hits the block.

()

Before bullet hits wood
ot iy, = (Vem) Vr
; -
«/ \V’Cfm{‘-,vul
/ ' 0{?ﬁuf€€ 1

L %
it 7

7o " Z -
[ ,ZL(Y‘!H*H‘)VP)L ey

T - ZFJ%‘E}—— =4 & (7-'——

\
= sl K v E

E KA

oty iae of

s

»s_ Calculate the velocity of

<
N

~

/m\o

After bullet hits wood

’Nm {Eﬁ'g 4 gi‘f’}f e

'/) uat ﬁP‘{'éA /}4\,(W {S M ﬁ"ﬁfdéf”/

T\)Q'{VVH M)

2R
(i

.r
o Fncd v
R, N2 ren - g’rz '%/2_
vy o
_ gy L papm
- / '2( /i\ .é_-——-)/ = O 12 M/
' 5.00% 1 s

CS’ el =98

Y
g %



P L . . v k] O
v Hauheisy RS

Problem 7 (10 pts):

Short answer/multiple choice. No partial credit within each part.

a) Ifthe momentum of a particle is doubled, by what factor is the kinetic energy of that particle
increased? (Your choices are factor of two, factor of one-half, factor of four, factor of one-
quarter, or it remains unchanged.)
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- b) A cube and a marble of the same mass start from rest and slide down a frictionless inclined
plane. Which object makes it to the bottom of the inclined plane first. (Your choices are the
cube, the marble, or they reach the bottom at the same time.)

J/,,A,(-)‘ :v\_gﬁ ‘3\ PR B Ff e 4, (:».‘f‘s, Lf,,q:}.

M, doer Mot Revarg

{’ /Lf M&dﬁ L,}ﬁcxm (J fé; .M'hmf f’mj//

v,
,‘,,._.,W s e T .

B A

¢) The angular momentum vector for a spinning wheel lies along its axle and is pointed east. To
make this vector point south, it is necessary to exert a force on the east end of the axle in which
direction? (Your choices are up, down, north, east, or south.)
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Problem 8 (10 pts):

a) A week and a half ago, many of you watched as one of your classmates danced on a bed of

broken glass with bare feet. Explain why Trisha didn't end up with bloody cuts on her feet when
she did this. : :
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(b) If global warming occurs over the next century, it is likely that some polar ice will melt and
the water will be distributed closer to the equator. How would this change the length of a day
(defined as the period for one rotation)? Explain your reasoning.
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for one rotaﬁon)? Explain your reasoning,
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Problem 9 (10 pts):

One can hold a long, slender aluminum rod near the rod's midpoint and stroke the rod with the

other hand and make the rod "sing", or emit a clear, loud, ringing noise.

Useful information: the speed of sound in aluminum is 5100 m/s. This is the speed of the waves

traveling in the rod that cause the sound. R L
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(a) For a 90 cm rod, calculate the fundamental frequency in the rod.
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(b) For thls 90 cm rod what is the wavelength of the fundamental ﬂequency?w‘”“"“«m. .
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(c) For this 90 cm rod, what is the frequency of the first harmonic? whAf el e
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(d Would you expect the fundamental frequ_ency—y%ear to change with temperature? Explain
why or why not. '
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Problem 10 (10 pts):

A heavy rope with a constant mass per unit length 1 and total length L hangs from the ceiling. A person of
mass M hangs from the bottom of the rope and excites transverse wave pulses in the rope. Find and circle
the correct expression for the velocity of the transverse waves on this rope as a function of distance, y, from
the bottom of the rope. You must show your work to receive credit for this problem.
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We will grade the exams on Wednesday and Thursday of this week. It will take me a couple of days to
calculate all the grades. It is doubtful I can finish before the weekend. I don't know actually know if the
registrar will be open over the weekend or on Monday. If so, your grades will show up on Access then. If not,
they won't show up until the registrar's office reopens after Xmas. If I do not run into technical difficulties, I
will send you email summarizing your scores for the semester. :
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Have a wonderful holiday! Thrill \ygu parents with a discussion about the standing waves in their eggnog!




