T T

Instructor(s): A. Hebard/J. Klauder
PHYSICS DEPARTMENT
PHY 2048 Final exam December 8, 2007

Name (print, last first): Signature:

On my honor, I have neither given nor received unauthorized aid on this examination.

YOUR TEST NUMBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE.
(1) Code your test number on your green answer sheet (use 76—80 for the 5-digit number). Code your name on
your answer sheet. Darken circles completely. Code your UF ID number on your answer sheet.

2) Print your name on this sheet and sign it also.

3) Do all scratch work on this exam to the right of the questions, and anywhere else on this exam that you like. At the end
of the test, this exam printout is to be turned in. No credit will be given without both the answer sheet and printout,
with the scratch work which most questions demand of anyone.

4) You will receive one point for each correct answer and zero points for an incorrect answer or no answer.

5) Use a number 2 pencil on the answer sheet. Do not make any stray marks, or the answer sheet may not be read properly.

>>>>>>>>BEFORE YOU FINISH <<<<<<<<
Fold the exam so that your name is on top, include any figure sheet inside the printout. Hand in the answer sheet separately.

Possibly Useful Equations:

A-B=A,B,+A,B, + A.B. A-B=|A||B|cosd  |Ax B|=|A||B|sin0 F =ma
1 - _ -
T— Ty = Tot + 5&# T =0y + at Vac = Vap + Vae g = 9.8m/s?
1 S o
5(02—08)20'(33—950) v =+2ax Jr = N Js S usN
sin(A £ B) = sin(A) cos(B) % sin(B) cos(A) Vavg = TfA_tTi Aavg = va_tvi (f = final, ¢ = initial)
Rotational kinematics (a constant): translation < rotation
9290+w0t+%at2, w = wp + at s =r6, vV = rw, a=ra
do dw d*0
= = = Krot = 2102
YT “TTat T ae fot = 37
My M, F AL 1
¢ R A L w=2mf I=7
k v+ up T
SHO: w =4/ — /= - /L
@ m =7 v+ vg v W
Interference — constructive: —— =0, 1, 2, destructive: ——— = 0.5,1.5,2.5, ...
 Axis i _ Axis_~ T PR
; /l'lmpa'l)out . el \mrcylimhr i . /Snl'idqlihdu
G ceniral axis Ll (or ring) about it o (o dlisk) abont
cenimal axis e o central axis
= P - i
I=MR? @ | T=3M(R{+Ri) @ | I=iMR’ (@
i Axs | Axis :.,;j
A iy o salthraah o g

) central diameter . '////\ perpendicular 1o ( _\“‘\ | ciameter
e he gzl f

lk\l ‘_._', '] '.' |'_' ‘/,ﬂ r,‘ et \ i E]R

rNA \,//| -

) b 2
I=1MR"+ LML @ | I=LmMrL? 0 | I=fMR o
|
| Axis Asis | Axim
—_— Thin - Hoop aboniany Slah about
spherical shell i W diamerer perpendicular
] abmnt any A axis through
2R dlamener 5 i Z eeiiter
] Nl B [
! N ———

I=2MR’ ® | I=iMR? w | I=LtM(a®+b%) 0




T T

1.

An object with an initial velocity of 12 m/s west experiences a constant acceleration of 4 m/s? west for 3 seconds. During
this time the object travels a distance of:

(1) 54 m (2) 24 m (3) 36 m (4) 12 m (5) 144 m

. Two vectors lie with their tails at the same point. When the angle between them is increased by 20° the magnitude of

their vector product doubles. The original angle between them was about:

(1) 18° (2) 0 (3) 25° (4) 45° (5) 90°

An object is moving on a circular path of radius 7 meters at a constant speed of 4.0m/s. The time required for one
revolution is:

(1) 72/2 s (2) 2/72 s (3) 7/2's (4) 72 /4 s (5) 2/7 s

A massless rope passes over a massless pulley suspended from the ceiling. A 4-kg block is attached to one end and a 5-kg
block is attached to the other end. The acceleration of the 5-kg block is:

(1) g/9 (2) 5g/9 (3) 4g/9 (4) g/5 (5) g/4

A box rests on a rough board 10 meters long. When one end of the board is slowly raised to a height of 6 meters above
the other end, the box begins to slide. The coefficient of static friction is:

(1) 0.75 (2) 0.25 (3) 0.4 (4) 0.6 (5) 0.8

A particle starts from rest at time ¢ = 0 and moves along the x axis. If the net force on it is proportional to t, its kinetic
energy is proportional to:

(1) t4 (2) t2 (3) ¢ (4) 1/¢2 (5) none of the above

A 0.5-kg block slides along a horizontal frictionless surface at 2m/s. It is brought to rest by compressing a very long spring
of spring constant 800 N/m. The maximum spring compression is:

(1) 5 cm (2) 3 cm (3)0 (4) 80 cm (5) 80 m

A 2.5-kg stone is released from rest and falls toward Earth. After 4.0 s, the magnitude of its momentum is:

(1) 98 kg-m/s (2) 78 kg-m/s (3) 39 kg-m/s (4) 24 kg-m/s (5) zero

A pulley with a radius of 3.0 cm and a rotational inertia of 4.5 x 10~3 kg-m? is suspended from the ceiling. A rope passes
over it with a 2.0-kg block attached to one end and a 4.0-kg block attached to the other. The rope does not slip on the
pulley. At any instant after the blocks start moving, the object with the greatest kinetic energy is:

the pulley

the lighter block

the heavier block

either block (the two blocks have the same kinetic energy)
none (all three objects have the same kinetic energy)
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Two uniform circular disks having the same mass and the same thickness but different radii are made from different
materials. The disk with the smaller rotational inertia is:

the one made from the more dense material
the one made from the less dense material
neither — both rotational inertias are the same
the disk with the larger angular velocity

the disk with the larger torque

T WO N~

A 15-g paper clip is attached to the rim of a phonograph record with a radius of 30 cm, spinning at 3.5 rad/s. The
magnitude of its angular momentum is:

(1) 47x 1073 kgm?/s  (2) 1.4 x 1073 kgm?/s (3) 1.6 x 1072 kg'm?/s  (4) 3.2 x 107! kgm?/s (5) 1.1 kgm?/s

The 600-N ball shown is suspended on a string AB and rests against
a frictionless vertical wall. The string makes an angle of 30° with the
wall. The magnitude of the tension force of the string is:

N
R

SUON .

(1) 690N (2) 1200N (3) 2100N (4) 2400N (5) none of these

The mass of a hypothetical planet is 1/100 that of Earth and its radius is 1/4 that of Earth. If a person weighs 600N on
Earth, what would he weigh on this planet?

(1) 96N (2) 48N (3) 24N (4) 192N (5) 600N

The approximate value of g at an altitude above Earth equal to one Earth diameter is:

(1) 1.1 m/s? (2) 4.9 m/s? (3) 2.5 m/s? (4) 1.9 m/s? (5) 9.8 m/s2

A hydraulic press has one piston of diameter 2.0 cm and the other piston of diameter 8.0 cm. What force must be applied
to the smaller piston to obtain a force of 1600N at the larger piston?

(1) 100N (2) 25N (3) 6.25N (4) 400N (5) 1600N

A 0.20-kg object attached to a spring whose spring constant is 500N /m executes simple harmonic motion. If its maximum
speed is 5.0m/s, the amplitude of its oscillation is:

(1) 0.10m (2) 0.0020m (3) 0.20m (4) 25m (5) 250m

A string carries a sinusoidal wave with an amplitude of 2.0 cm and a frequency of 100Hz. The maximum speed of any
point on the string is:

(1) 13m/s (2) 4.0m/s (3) 6.3m/s (4) 2.0m/s (5) unknown (not enough information is given)
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Two small identical speakers are connected (in phase) to the same - gl
source. The speakers are 3m apart and at ear level. An observer stands -
at X, 4m in front of one speaker as shown. If the amplitudes are not 3m speakers

changed, the sound he hears will be least intense if the wavelength is:

Bl

(1) 2m (2) Im (3) 3m (4) 4m (5) bm

If the length of a piano wire (of given density) is increased by 5%, what approximate change in tension is necessary to
keep its fundamental frequency unchanged?

(1) Increase of 10% (2) Decrease of 5% (3) Decrease of 10% (4) Increase of 5% (5) Increase of 20%

In each of the following two situations a source emits sound with a frequency of 1000 Hz. In situation I the source is
moving at 100m/s toward an observer at rest. In situation II the observer is moving at 100m/s toward the source, which
is stationary. The speed of sound is 340m/s. The frequencies heard by the observers in the two situations are:

I: 1417 Hz; I1: 1294Hz
I: 1417 Hz; 1I: 1417Hz
I: 1294 Hz; I1: 1294Hz
I: 773Hz; 11: 706 Hz
I: 773Hz; 1I: 773 Hz
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