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As a turntable speks up, static frigon Is
unable to keep a pay fixed on the gltter.
Which path displaythe path the penny
takes as It slipsfothe rotating plé&er?

side view







A crate rests on laorizontal surfacand a man pulls onwith a 10 N
force. No matter whate orientation othe force, the cratdoes not
move. Below are displayethree attempts to ave the crate.

‘1ON
10 N / |

S s S S S
1 2 3

1) Rank the situains shown above aording to the magtude of the
frictional force exertelly the surface orhe crate, least tgreatest.

AL 1<2<3
B. 3<2<1
C. 2<1<3
D. 3<1<2

2) Rank the situains shown above aording to the magtude of the
normalforce exerted byhe surface on thaate, least to gréest.

AL 1<2<3
B. 3<2<1
C. 2<1<3
D. 3<1<2



A giant wheel havig a diameter of 4@, is fitted with acage and
platformon which a man of assm stands. The whed rotated at
congant speed in a vecal plane at such speed that theiice exerted

by theman on the platfon is equal to his eight when the cags at X,
as shown.The net force othe man at the pairX is:

X man in cage

A. zero
B. mg, down

C.mg, up
D. 2mg, down

wheel

The net force on #thman at point Y [te bottom of the weel) is:

A. none of the belw
B. mg, up

C. 2ng, up
D. 2mg, down
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1) The force is 2@ at?:

2) The force is psitive at?
3) The force is rgative at?
4) Stable equilibum at?

5) Unstable equilirium at?



Two carts A with mass 2 kg anB with mass &g) moving frictionlessy
along a straight tie have a heaoh collisionsoftene&l by springoumpers
During the collisim the springs compss, the carts relaeninimum
separation, and thehe springs re-gand until the castare again
separated. Durinthe instant when #hcarts reach miniom separation:

A\. both carts have thsame momentum
B. the potential eergy of the systeris a maximum

C. the kinetic enggy of the system ia minimum
D. both B and C



A massmis released fromhe
pointA. At pointB it hits a
previousy uncompressed sipg.
The spring Iws the mass
reachng a maximum
compression at poinC, before it
_B startsto push the mass tlaup.

-C

y

point D none of the abov

N

1) Where is the K. zero?

2) Where is the gwitational P.E. z2®?

3) Where is the smg P.E. zero?

4) Where is the K£. a maximum?

5) Where is the @gwitational P.E. anaximum?

6) Where is the smg P.E. a maximufm



Without peddling @icyclist goes aroud a corner with
speed hardly dimished. This is anxample of
approximate:

A\. conservation ogénergy

B. conservation ofnomentum
C. both of the abow

D. none of the aba

You wish to reducéhe stress (whiclsirelated to
centripetal foce) o high-speed racingyres, so you addj

A . small radius ties because = r «?
B. large radius tis becausa= V2/r
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A single rope threds through four plgys as shown
above An external force plling on the ropgas shown
by the arrow) pullshe elevator up. Wat is the
mechanial advantage ahis machine?

A.2
B.3
C. 3%
D. 4



The below diagraml®ws a racket balaed on a
point. Hav does the mass @mne side of the
balance point compar® the mass on thather?

A.M, >M,
B.M, =M,

C.M; <M,




20 20
0 - 0 -
0 1 2 t 0 1 2 t

40 A C 40 A D

FC |:D

20 20
- 0 -
0 0 1 2 t 0 1 2 t

Which impulse is last?



20 20
0 - 0 -
0 1 2 t 0 1 2 t

40 A C 40 A D

FC |:D

20 20
- 0 -
0 0 1 2 t 0 1 2 t

Which impulse is gratest?



A belt drives (witlout slipping) a lage radius pulley ()
from a small radiupulley (#2) as shen above. ©mpare
the angular veloojytof each pulley®,, ) and the spak

at the edge of eaqgbulley (1, vo). Which combination b
statementss correct?

A.w<w, V>V,
B. wo;=w,,v; >
C. w<wp,vy =V,
D. w=w,v; =V,



0 20 40 60 80 100

200 g

A 200 g mass is ptaed at the 100 cm ank of a 200 g metestick. The
systen will be balancedf the fulcrum is paced:

A. 50 cm mark

B. 66 2/3cm mark
C. 75 cm mark

D. None of the abay

A picture is to bénung from the ceifig by means of twaires. Three
different situations arconsidered (seelow) . Rank theight wire
tension n the three situains from least torgatest. The centef mass
of the pcture (labeled bels [ ) is in the centeof the picture.

SO ANNNNNNNT OSSN

Tl T2 T3
A. T1< T2 <T3
B. T2<T1 <T3
C. T3<T1 <T2

D. None of the abay



Rhonda and Ruperaay a uniform pipeaipstairs. The free
body diagram showshe forces appliedVhich relationshig
applies? [ marks the locatioof the center of n&s)

A. Fl > F2 ﬂ
B.F<F, /® "2
C.Fi=F, FlT

Rhonda and Ruperaay a framed pictie up some stairs.
The freebody diagram showahe forces appliedVhich

relationshipapplies?

A. F1> FZ
B. F1<F2
C. F]_: F2




Three particles, tav with massn and one with madsl, might be
arrangedn any of the fouconfigurations shen below. Rank the

configurations aaarding to the maghude of the gravitzgonal force on
M, least to greatest

m
m
d d
#3 d_om HA d_om
M M
A. 1,234 C.2,1,4,3
B.2,1,3/4 D.2,34,1

An astronaut is otibing the Earth irthe space shuttleShe feels
"weightless" because:

A. she is beyond thrange of gravity

B. centrifugal forces equal but oppostto gravity
C. she has no aceszhtion

D. the shuttle isdlling at the sameate she is



The elliptical orbi of a meteoroid aund the Sun is sk below.
Where isthe Sun located?

D: none of the ab®

1) Where is the P.Bhe
least?

2) Where is the spel. the
B least?

3) Where is the angar
A ® 9C momentum thedast?

4) Where is the angar
speed the le#3

D: none of the aba 4) Where is the aeteratior
the leas?
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A package slides am a A
frictionless 'ski jump". In

which direction Is the

package’s acceleran? - B
Y

D
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Rupert pulls a boacross a horizontal
surface at a corat velocityv, by pulling
on a ppe with tensiod. Other forcesW.
gravity, N: normal forcef: friction) act In
the directions inaiated. Which of ta
following relations among the force
magnitudes must deue?

A. T=f andN=W C. T>f andN=W
B. T>f andN<W D. T=f andN<W
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Rupert pulls a boacross a horizontal
surface at a corant velocityv, by pulling
on a ppe with tensiod. Other forcesW.
gravity, N: normal forcef: friction) act in
the directions inaiated. Which of t@
following relations among the force
magnitudes must deue?

. T>f andN=W
D. T=f andN<W

. T=f andN=
. T>f andN<W




start finish
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Two hockey pucks @& on a frictionles
surface. Pucld is made of lead; itk B
IS made of rubberStarting from res the
pucks are pshed from start tnish by
equal focesF.

1) Which puck winghe race?
2) Which force doesore work?

3) Which puck has ore KE when it
crosses the finish line

4) Which puck has ore momentum
when I crosses the finisline?



start _finish
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finish
Four pucks race oa frictionless
surface. The pucks havnmasses:
M,=1,Mg=2,M~=3, My=4 (each In
kg). Asshown above, thegre
subjected to diierent forces and

race lengths. Whicpuck has the
largest kinetic energwhen it crosses
its finish line?



ARNLRRRNRRNRNANEEENY N

N N N L N

Three forces of el magnitude but
different direction at on a block as
shown above. The btk moves

3 m to the right.Rank the work done
by each force. (Tédhnwork done

by forceF, isW,, etc.)

A. W, >W, > W,
B. W, >W; >W,
C.W;>W, >W,
D. W;>W, >W,
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A machinist startsvith a uniform sheteof steel
and sucessively cuts out aquare piece from
each corner. Rartke plates accordpgto thex
coordinate of theenter of mass.

A. Xeml > Xem2 > Kem3 > Kemd
B. Xema > Xem3 > Xem2 > Xeml
C. Xem2 > Keml = Xem3 > Xemd

<

- X
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D. None of the above
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Four forces of equanagnitude but wh directions as shn
below act at theorners of a squar The square hasfixed
pivot pointP. Rank (from leddo greatest) theorque
produced bythese forces abothe pivot point. V& define a
positivetorque as one imé counter-clockwes direction.

T1<Ty<To<T3
T1<To=Ty<T3
T1=Tr=1T3=14
Tg<Tl1<I2<13

00w



P

A uniform square ispinning at a comant rate

about thepivot pointP on a frictionlessurface.

No forces are actqion square, exceperhaps at
the pivot point. The forcat the pivot point

A provides a torquentmaintain the spin

B points down the e at the instant®wn.
C points to the lefat the instant shen.

D is in fact zero.



