PURDLE UNIVERSITY
West Latayette, Indiana

Physics 152 Study Guide

This smudy gnide is intended to ald students in ascertaining whether or not they have sufticient
preparation In physics to be successtin] in testing out of Physies 132, Itis Impertant to realize that
this course consists of lecture, laboratory, recitation, tutorials and much homeworle. One written
exam 15 not able to test all of a student's experiences in Physics 132, The way to male sure that
voul have had the equivalent of Physics 132 In preparation for Jater courses 1s to take this ene for
credit. Ilowever, 1t vou feel that you have had a true equivalent, vou may try to test out of
Physics 132 only nne time.

The tollewing problems are talen from an earlier Phiysics 32 exam. Mote that the advanced
credit exam is made up of concepmal guestions and nmumerical problems. All are in a multiple-
chrice format. Most require use of several physics principles to obtain an answer.

The examination lasts 3 hours: calewlators may be used. A set of equations that may he useful
will be provided; de net bring vour own equation sheet. A score of #80% 1s required in erder to
pass this exan.

PLEASE MOTE: Double line display, non-programmable calculators can be used during the physics
credit exam. I you show up with a programmable calculater, you will not be allowed to use it

{Answers to test questions are not provided.)

ASTUDENT CANNOT TRY TO TEST OLT
OF FNYS1CE 152 MORE THIAN ONCE.
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L. A caristravelling a constant 90 mfs. A pn]]ce carstaets feonn eest just as the speeder passes it
and accelerates at a constant rate of 7 mis . 11ow far have the cars traveled {1n kilometers) when
the police car catches the speeder? O~
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2. A bicyele comes to a ditch. A ramp with an ineline of [ 7 s l
has heen built 5o the bhilee can jump the ditch. It the bike
needs to jump a horizontal distance of 10 m, at what
minimnun speed must it be geing when it leaves the ramp?
Assume the bicyele leaves the ramp and lands at the same
height.
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3. A D23 kg massis placed on a herizental retating narntable 13 oo from the axis or rotation. 1F
the mass Just begins to slide when the turntable is rotating at | reveluticen per secend, what is the
crefficient of static friction 21 Tr . 1&_
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4. A woman helding a 12 kg block by a cord designed to breal at a tension of [8D N steps into
an elevator. When the elevator starts up. the cord brealks. What was the mininmum possible

iy nt'the elevator?
(1752 mis’ (232 mis’ (3147w (4 6.l mis
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5. Mass m is located between three nther masses. See the

|
figure, which shows a co-ordinate origin centered at ni. All 11 : I
masses are at rest. Find the total foree of gravity on m due to |
the nther masses. Specity its magnimde (and direction by am | am
: : : : m
stating which guadrant the force points toward). 3 S @_
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fr. Water flows over Victoria Falls, which is
potential energy were converted into electric,
produced by these falls? Neglect the water fpeed at

(y2.6% 16° (2 1w Le? (3) 4%
[(5) 8.7 = 10

energy, how much posser (in
ot the talls.
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T.oA 300 kg bow starts from rest and slides down a hill that slopes 607 down trom the horizontal
and 15 0.0t leng. 1135 speed at the bottem is #.00 m's. The heat energy shared by his pants and
the hill is

T Le's (2 123x.10° 1 (31 19.6% 1071 (415651
(S2l2xle’s (B allx 10T (7Y 1231




oA 5.0 ke ehject with an initial veleelty of 4.0 m/s collides head-on with a L0 kg ehject with an
initial veleeity of 3.0 mi's In the eppesite direction. Atterthe collision, the |0 kg chject is at rest.

How much of the initial kinetic energy is converted inte heat?

(LyL7nT (2851 (3681
(51371 (6) 12571 (7731

9. Two ohiects of mass 2 kg and 4 kg are placed on the
%-axis a5 shown in the figure. At what position, x.,

X
should a third meass of 3 kg be placed to have the center  — —

ot'mass of all three ohjects be at P
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L0 Twn masses, 3 kg and 2 kg, are connected by a massless
cord. The cord passes over a pulley with radius — | miand

2 - - - s
I =3 kg-m’, without slipping. Initially, the masses are at rest

and the 3 leg mass is 2 mabove the 2 ke mass Find the speed of

the masses when they are at the same height. Neplect heat
InsRes.

(1) 0% mds (21 3.3 m's (31 3.9 m/s
(4 2.4 w5 (3) 1.3 ms (6] L% ms
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L I. A disk-shaped grindstene of mass 2 kg is unifermly dense. Its radiug is & e and it 1s
spinning at 800 revitmin when the power is shut ot 1Fit takes 60 5 to stop, what averape

trictional torque (in % « m) is exerted by the bearings?
(L8 1™ (2e7<1n” (3) Lex Lo?
(5123 % 107 (B 28 x Lo” (71 34x% 107

2. A unitorm red of length 2 miis hinged by a pivet
attached to one end and held in a horizontal pesition by a
vertical massless string attached to the other end. The string
is released. (Assume the rod 15 free to rotate in a vertical
plane, take f...; — fr.lf_-?f'_?, and neglect triction.) Find the
angular velocity (in rad’s) of the bar when it swings through
the betom vertical positien.

(13 14.7 (2348 (3)5.4
{43204 (39 7.3 {6y 22.1

{71 Nnone of the nther answers.
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L 3. An ice skater spins with artws extended at a rate of 2.0 rev/second. As she draws her arms
inward, her spin rate increases to 3.3 rev/s. What 15 the ratio other final moment of nertia to her

initial mement of inertia, f#f:?
{1)3.06 2057 {31 1.73
{370.33 (6 D76 (711.32

(4 L.00



4 A 4 kg rod of lenpth £is atrestona _

horizontal frictinnless surface. [tis tresto i
pivot about its center. A 2 kg plece of putty J.I
approaches with velocity 3 mvs perpendicular J
tor the rod and striles the red at a distance of

273 meter trot the pivot. The putty sticks. I !

the final value of @15 2 rads, what is the . -

value of £7
(L1 1.66 m (21066 m (31 0.6m
(31173 m (&) L0 m (7120 m

13, A 100 N uniform ladder which 15 8.0 mi long rests against a smooth vertical wall. The
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coefticient of static friction between ladder and floor is 040 If the ladder makes a 637 angle
with the wall. what is the trictional torce acting at the bottom of the Jadder?

() 400N 240.0N (3) 072N

700N

(31466 N (6] 233N {71 None of the nther answers.

L6 A unitorm |2 meter beam of mass 300 kg extends a
distance v past the edge of a horizontal root. I a 60 lg

student can just walk to the end without tipping the heam,

what 15.47
(1123 m (21335 m (3143 m
4135 m (31 3m ()4 m

(713 m
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L7 A car sinks in a lake te a depth of # mi. It the area of the car deor is (.3 ™ what Is the force
exerted on the outside of the door due cnly to the water (neglect atmnsphers pressuce o top of
the lake)? Assume the presmure 15 constant over area of door.

(34x oty (2 56x DTN (31 6.0% (07N (45 10Ty
(512.0% 07N OELERTARY AR

L8 A solid block or unknown material welghs 7.00 N n air and 6.23 X when fully submerged in
water. What is the volume of the block (in #7)?

(893 %10~ (21446% 107 (3)6.22% 107 (422 %L
(51318 % L0° (6 3.73% 107 (71763 % 107

19 Bloed tlows In a blond vessel of radius 8.3 o at 353 cowds. Tt the blood from this vessel
tlows Inte many smaller vessels at the same helght, where the speed of flow in each vessel Is
measured to ke (13 cmds, caleulate the total cross-sectienal area of the small vessels.

(1790 e’ (2) 730 e’ {3) 570 e’ (4 470 e’
(51530 cw’ (6) 610 o’ (7) 6HD e’

2004 13,000 N aute on a hydraulie 1itt rests on a evlinder with a piston radius of D20 m. It
connecting cylinder with a piston radius of D040 m is driven by compressed alr, what foree must
be applied to this smaller piston in crder to 131 the aute?

[Lyranonnx (2) 3900~ (3) 1300 N (4 370N
[(3)600N (&) OB N [Ty 130N



210 A mass, meving with simple harmenlc miction, has an amplitide of 0.020 m and experiences
N . . .2 . N . [ - '
a maximum acceleration ot 40 mds". What is the trequency of this motion?

(L)0.60 11z 213711z (313.111z 47z
(3)16llz () 3211z (7143 1z

22, A spring of negligible mass 15 hanging verticallv. An ehject of unknown mass s hung en the
end of the unstretched spring and is released trom rest. IF It talls 3.6 e before fiest coming to
rest, find the peried of the subseguent vibration. Meglect frictions.

(LY 018 sec (2001 sec (370,23 sec (4 029 5ec
{37 0.34 sec (6) 042 sec {7 D48 sec
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23. A sguare metal plate of mass M and edge length 'a' is suspended

at one corner on a horizontal axis which 15 perpendicular to the i

plate's area. The plate is set inte small-amplimde oscillation by

pulling it aride trom it equilibenun position by an angle of 010

radians and releasing it from rest. The moment of inertia of the plate o l |
abrut an axis thm its center of mass, parallel to the actual axis of = |
eotatinn, is Ma®i6. The perind of oscillation will he, in the absence of friction:

'

f1)2m h'lﬁ {2) 20 \,'[ ;:.—] (4) 2n
&) 2n |I( 3i1 {7 None of the other answers
T4y )

24, A transverse wave of frequency 80 11z propagates dewn a string. Two prints 3 o apart are
out of phase by w'6. What 1s the wave velocing?

(1745 m's (2] 34 ms (3143 m's (4] 39 ms

(3735 m's (&) 30 s (727 s



23. Twn adjacent strings on a gnitar are mned te frequencies which have a ratin of 3 to 4. Both

strings are of the same length and experience the same tensinn. The miass of the higher trequency

string divided by the mass of the lower 1s:
{Ly2.60 (2) 174 {3y 1.13
(37 1.33 (6] DHT (71056

26, Twn waves of the same frequency travel on the surtace
otwater, see figure. It the sources are in phase and
constructive interference nccurs at I, then the wavelength
ntthe waves cannot be:

(L0 m (21023 m (31 1 m

412 m (31 3m (B 0123 m
(A1 00623 m

27 A wibrating forl is held at one end of 2 pipe open at both
ends (see figure) whose etfective length can be changed
hecause ofits telescoping natire (one inside the nther).
Resonance will pecur when the air column is successively
the tollowing number of wavelengths long:

(LY 142, 372, 502, 72
(25 1.2.3.4

(3) 144, 172, 344, |
(4) 152, 1, 32,2
(39 144, 34, 544, T4
(6)1,3.4.7

{7) 2. 4.6.8

24 The mntor of an airplane 15 emitting a sound whose trequency 15 800 11z, When the plane is
flving toward a stationary eheerver the latter hears a sound whose apparent trequency is 1200

(4 0.75

» /

/5] G615.3m
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11z. What is the velncity of the plane? (Assume that the speed of sound is 100D /)
(4) 333 ttis

(1) L6RT s (2) 1300 s (3 300 s
(3) 730 18 (6) 2000 1t's [7) 666 s



29, The conducter of an erehestra can tell It two instruments are in e by having each play the
same nnte while he listens forbeats. The basic physical principle involved in the production ot

heats is:

{1} pnlarization of waves
2] the eguatinn of contimity
3) respnance
4) Doppler effect

3] the transverse nature nf the wave

§]

SUpErposItinn
the Inngitudinal nature of the wave.
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300 A 30 persen chelr sings at an average intensity level nr 80 dD as measured by a sound level
meter. What would be the reduction in average intensity level on a day when L0 cholr members
were abrent? (Assume all volces have equal strength.)

(0.1 dB (2)1.0dD (3)22dDB (480 dD
(3) 16 dD () 16 dD (7123 dDB

3l A force is applied to the surface of a sphere with radius 2 m. The force is F—3i 14 134
and is applied to the Nerth pole. The z-axis mas treo south to oerth pele; and the foree s
expressed in newtons. What is the torgue (In A «ti) about the center nt'the sphere?

(L) 16 - 8 (2] 16¢- L0y (3-8 1 & (4) 1601 8
(39 -6 1 4 (6] -6¢ - 8 (7) 18- 6y

32 An incompressible fluid 15 flowing smonthly theough ™~
this herizontal glass mbe. The veloeity of the tluid 15 0.6 }
nis at A and 1.2 m's at B The density of the thuid is 8.0 A® o

x 1o kg.-"m". What is the difference n pressure hetween P

points A and BY
(24% 107 N (D43 =107 N (D T2x L0 Man® () Rex 10T Mand
(514.2% 107 Nan® (&) 104 x 1D° Nam?



The following five questions are cach worth 2 points.

A wave travelling along a string may be represented by the nathematical expression
[F— & sin fhy | orywhere a, b and c are pesitive constants.

33. The amplimde is

(lyja 21h (31c (4) ah (3) ac (6] be

34. The trequency 13

(lic 23 le (3)c2m (4) 2me (3} l— (6} 2xic
m

33, The wavelength is

(Lib 23 l'h (312 (4) 2=h (3} - (6] 2xb
2ah

3. The propagaticon speed is

# ¢ # c # c
1y = 2= 3m— 4) 2 — 5)— h) —
f)a ”h ”ﬂc f)ﬂ} fJ)M ngs

37 This wave is travelling

(L} along the Ix-axis

(2] aleng the -x-axis

(3} with equal compenents in each of the two directions.



