
Mechonics Review test
June 2Ot0

Nome

This test had 41 of 85 possible credits or obout 48% of test

I A baseball plaver runs 27.4 nreters frour the
batter'.s box to first base, overruns first base by
3.0 neters, and then returns to first base.
Conrprrrecl to the total clistance trtn'eled bv the
plaver, the nragnitude of tlte plal'er'.s total
clisplaceurent frour the batter".s b<lx is
(1) 3.0 nr shofter (3) 3.0 nr longer
(9) 6.0 ur shorter (4) 6.0 rn krnger

2 A urotorboat, u'hich has a speecl of'5.0 meters
per second in still water, is heacled east as it
cr'osses a river flowing sor-rth trt 3.3 meters per
second. lVhat is the niagnitucle of the boatls
resultant vekrciiy lvitli le-.spect to tlte starting
point?

(1) 3.3 m/s (3) 6.0 m/s
(2) 5.0 nr/s (4) 8.3 nr/s

.3 A car traveling <ln a straight xrad at 15.0 ureters
per sec<lncl accelerates unif<rmrlv to ir speed of
21.0 rneters per seconcl in 12.0 seconds. The
tottrl clistance traveled bv the car in this
12.O-secrlnd tiure interv*l is

Level ground

(Not drawn to scale)

Hrlrv uruch tirne is reouired for the stone to
reach the level grouncl bllow? fNeglect friction.]
(1")  3 . i9  s
(2)  5 . I0  s

(3) 10.2 s
(4) 12.5 s

Which bocly is in equilibdum'i

(l) a satellite nroving around Earth in a circular
olbit

(2) a cart rolling dorvn a fijctionless incline
(3) an apple falling fieely tor,vard the surface of

Earth
(-1) a bkrck sliding at constant vekrcity across a

tabletop

As shown in the diagram bekrw, a student
standing on the roof of a 50.0-meter-high
buikling kicks a stone at a horizontal speed irf
4.00 rneters per second.

7 On the .surdrce of Earth, a spacecraft htrs a mass
of 2.00 x lOa kikrglarns. Wh^at is the mass of the
spacecraft trt a cli.stance <lf one Earth radius
trbove Earth'.s sr"rrface?

(11 5 00 x 103 kg (3) 4.e0 x 10a kg
(2) 2.OO x lOa kg (4) 1.96 x 105 kg

8 A stuclent pulls a 60.-newton sled with a force
having a rnagnitude of 20. newtons. What is the
rnagnitude of the force that the sled exerts on the
student?.

(1)  20.  N
(2) 40. N

Data Table

Object Mass (kg) Speed (m/s)

A 4.0 6.0
B 6.0 5.0

c 8.0 3.0

D 16 .0 1 . 5

Which object has the gleatest inertia?

9 The clata table belou'lists the rnuss ancl sneed of
four clifferent obiects.

,l A 0.l4g-kikrgranr baseball, initially rnor.ing at
15 nteters per second, is brought t<l rest in
0.040 second bv a baseball gklve on tr catcher'.s
hand. The rnagnitude of the average frrrce
eserted on the bitt tly the glove i.s

(1 )  36 .0  rn
(2) 180. nr

(1 )  2 .2  N
(2)  2.9 N

(3) 2i6 nr
(4) 252 rn

(3)  17 N
(4) 56 N (3) 60. N

(4) 80. N

( 1 )  A
(2)  B

(3) c
(4)  D

v = 4.00 m/s



i0 The cliirgraltl beltlu' shos's- il
^- 

iz-."*ui fn'"t being uppliecl to

A arrcl B' initiallY at rest on ir

ftictionless sttrface Block A ltits

l-.0 kil,rgrn,t-t ttnd block B hits

2.0 kiloglams.

horizonttrl
trvo blocks,
horizontal,
a urtus of
rI trtilss of

l 1

Frictionless surface

The rrtagnitucle of the rrccelertrti<ln <lf bklck B is

n) 6.0 m/s2 (3) 3 9 m1s;
izi z.O ,rVr, (4) 4.0 m/s'

A ball is throrvu vertically uprvilrcl rvith an inititil

velocitv of 29'4 rneters ier'secrrud' 
\\'hat is the

;il;;; f*iql" '";"hJJ bv the ballP [Neglect

12 Tlie diagrum bekrw represents a mass, nl, being
swung c'iilck*ise irt conlsttrnt speed in a horizontitl
circle.
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At the instant sh<xvn, the centripetal force acting

on llass rtt is directed toward point

friction.l

(  l )  I4.7 t t r
(2) 29.4 tti

(3) 44.I  nt
( 4 )  8 8 . 1 n t

(3) c
(4) D

(3) 7.5 m/s
(4) 500. rnls

I
\

a
D

( r )  A
(2) B

A 3.1-kilogram gun initially at rest is free to

nlove. When a 0lbt5-hlograrn bullet leaves the

gun with a speed of 500. ttttt"tt per second, what

is the speed of the gun?

( 1 )
(2)

0.0 m/s
2.4 n/s

l3



14 F<rur projectiles, A, B, C, and D, rvere launched frorn, and returned to, level ground. The data table belorv
sh<xvs the initial horizonttrl speecl, initial vertical speed, ancl time of flight for each projectile.

Data Table

Projectile lnitial Horizontal
Speed (m/s)

Initial Vertical
Speed (m/s) Time of Flight (s)

A 40.0 29.4 6.00

B 60.0 1 9 . 6 4.00

c 50.0 24.5 5.00

D 80.0 1 9 . 6 4.00

\\'hich projectile traveled the glerrtest horizontal distance? [Neglect friction.]

( t )  A (s)  c
( 2 ) B  @ ) D

l6 A 75-kilogranr bicyclist coasts clovurr a hill at
enelg/ of the bicy'clist?

(1)  4 .5  x  10 :  T
(2) 9.0 x I02 i

across a level floor. At time f,,the car is moving at
as slr<lu,rr belorv. At tirne rr, the spring has fullv

ir coustnnt speecl of 12 metels per second. What is the kinetic

(3) 5.4 x I03 J
(4)  1 .1 x  10rJ

A "r,ouncl spring provicles the energv ttt prrlpel a t<ly citr
speed D, across the flo<lr and the spring is unwincling,
tunv<ltrrxl uncl the car hirs cotrstecl ttl ir st<lrr,

At t ime t, At time t'

\Vhich stirternent best describes the trausfonnati<;n of energv that occurs betrveen tiures f, and fr?

(1) Gravitational potential ener'g,-at f, is converted trl internal energr at fr.

(2) Elastic potential eners)- at f, is cou','ertecl to kinetic energy at fr.

(3) Both elastic p<ttential energ,y- itud kinetic energy ert f, ttre converted to internal energy at fr.

(-1) Both kinetic euerry und intemrl energv at f, are c<lnvettecl to elastic potential energy at tr.

17 The diilgtttllt belttrv represents a 155-new"trlu llox

,rn o ,ortp. Applied f<rrc'e F cituses the lltlx to slide

{rour point A to point B.
\Vhat is the t<ltal antount of gravitrrtional
potential energ] gained by the box?

l-
I
I

.80 m
I
I+

(1) 28.4 J
(2) 27e J

(3) 868 J
(4) 27401

5.30 m



;16The total u<rrk clone in lifting a tr,pical ltigh
schrlol phvsics textbook a vertical distance of
0.I0 lreter is apprtlxirnatelv

40 A- child, rj*$i"g frorn rest at the top of a
playground slide, reaches a speed of 7.0 meters
per second rrt the bottorn of the slide. What is
the vertical height of the slide? [Neglect
friction.]

(1 )  0 .71  m (3)  2 .5  m
(2) 1.4 rn (4) 3.5 m

( l )  0 . 1 5  I
( 2 )  1 . 5 I

( 3 )  1 5 I
(4) 150 J

.i9 A ball is droppecl from the top of a clill. Which

glaph best represents the_relatiouship betlveen
iire-ballls total energ;- ancl elapsetl tinte as the

ball falls to the gr<,t,nd? [Neglect fi'iction.]

ct)
o
ul
r!
"o

ct)
o
c
t!
o
o

o)
rl)
g
IJJ

tE

ctl
(1)

ttJ

i6

Time
( 1 )

(1) the sunre
(2) hvice as great

Time
( 2 )

Time
( 4 )

-12 A stuclent throrvs a baseball vertictilly trplvarcl ancl then catches it. If verticallv upward is considered to be

tfie positive direction, whic,li grapli best represents tlie relationship between vel<lcity and tirrte for t]ie

baselall'l INeglect fi'iction. ]
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A,5.0-kikrgranr sphere, starting frun rest, falls freely'22 meters in 3.0 seconds near the surface of a planet.
Courpiu'ed to the acceleration clue to gravitv near Earth'.s sr"trface, the ttcceleration due io gravity near the

surface of the planet is rrpprrtxintatelv

Time

Time

(3) orleJralf as gleat
(4) f<rur tirnes us great

+-{ A f5.0-kikrgrartr utass is ru<lving at 7.50 rtreters per seconcl on tt hrtrizontal, frictionless surface. What is the

total uork thut umst be clone on the urass to inc'rease its speecl to 11.5 tneters per seconcl?

( 1 )
( 9 . \

120. J
122 I

(3) 570. J
(1) ee2I



Dircctiorts (51-60): Record yotu' ans\\/ers in the spaces provided in vour Answer booklet.

Base v<tttr tlnswers to questions 51 through ,53 on the infonnation and gr-aph bekrw.

A ttlachine fired severitl projectiles at the strme angle, 0, above the horizontal. Each
prtliectile u'au fired witli a clifTerent initial vekrclty,u;.'The glaph belorv represents the
reltrtionship betrve.etr the magnitucle of the initial vertical,relJcity, u,,,, and the magnitude
of t l rec t l r resp t lnd ing in i t ia I r 'e loc ih ' 'u - ,o f t l resepr r l jec t i les . � � �

Initial Vertical Velocity vs.
Init ialVelocity
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In i t ia lVeloc i ty  (m/s)

60.

51 Deterrrline the ntagnitutie <lf the initial r,erticrrl velocitr,' of the plojectile, o,,,, when tlie magnitude 'f it.s
initial veklcitv u,, r.r'as 40. rneters per second. tr]

52 Detentrine the angle, 0, above the horizontal at',r'hich the projectiles rvere fired. tt]

5;l Ctilculate the ntagnitucle of the initial horizontul veklcitv of tlre pr<rjectile, u-", when the magnitu4e of its
initial-r'eltrcitv, u,, r,*rs 40. ttteters per second. fShorv all work, incitriling the eliuation and subititution with
units. l  [ l ]

5-l A sttrdent r.nirkes a siruple pel.drrlunt lrr,' attaching ir n-rA.ss to tlie free end of a l.S0-nteter length of string
srtsperded fx;m the ceiling of her phvsics classrrxjur. She pulls the ntass up to her chin and relJas"s it fr9r1
lest,,allorving the pendttluur to srving in itscuryed path. Hlr classrtrates arl surprised that the rnass doesn't
reach her chin tll the return slving, even tliough she does not rnove. Explain why'tlie mass tloes nol have
euough energ'/ to return to its stalting position and hit the girl on the chin. tr] 

'

Base vour answers to rluestions 5g and 60 on the
inf<lrntatirln beklw.

In an experirnent, a 0.O28-kilogram rubber
stopper is attached to one end oT a string. A
stuclent whirls the stopper- overhead iir a
horizontal circle with a rirclius of 1.0 meter.
The stopper cr>mpletes 10. revolutions in
10. seconds.

59 Detemrine the speed of tlie whirling stopper. Ir]

60 Calculate the magnitude of the centripetal force
on the ',vhirling stopper. lshow all wolk,
inclucling the equation and substitution with
units.] [:]

Stopper
\
\

1 .g  6 - * !
I

(Not drawn to scale)



Part C

Answer all questions in this part.

Dircctiotts (61-75): Recrlrd yolrr answers in the spaces provided in r-oul answer booklet.

Base xrur irnswers to questions 61 throlrgh 64 on
the infoinration belorv.

In a labrlrirt<lw investigation, tr str-rclent
appliecl various drluntu,ard f<rrces to a vertictil
spring. The applied f<rrces irncl the col'r'es-
ponclinu elongations of the spring frum its
erlrril i lrritrn position nre recorclecl in tlre data
tirble beklu'.

Data Table

Force (N) Elongation (m)

0 0

0.5 0 . 0 1 0

1 . 0 0 . 0 1 8

1 . 5 0.027

2.0 0.035

2.5 0.046

Dircctiotts (61-63): Constmct a graph on the
grid irr Uottr enstuar booklct, f<rllorving the
rlirectious belor,r,.

61 Nlark irn appropriate scale on the a-ris labelecl
"F 'o rce  (X) . "  l r l

62 Plot the clata points f<rr f<rrce verslr.s elongation.
l l l

6ll Drarv the best-fit l ine or cun'e. ltl

6-1 Using vour graph, calcultrte the spdng constant of
tlris sprilg. IShoo.' all rvork. inclucling the
erluation ancl substitution u'ith units.] [z]

PS/Phrsic*Junc'10 I  I J I

Base X)nr a.nswers to questions 65 through OB on
the infonnrrtion bekrw

An ice skater applies a horizontal force to a
20.-kilogram block on frictionless, level ice,
causing the block to accelerate uniformly at
1.4 rleters per seconcl2 to the right. Afterthe
skater stops pushing the block, it slides onto tr
region of ice that is covered with a thin layer
of sand. The coefficient of kinetic friction
betrveen the block and the sand-covered ice is
0.28.

Calcultrte the magnitude of the force applied to
the bbck bv the skater. fShow all work, including
the equation and substitution with units.] tz]

On tlre diagraur itt tlour (rnsucr booklet, starting
at point A, draw a vector to represent the f<rrce
applied to the block by the skater. Begin the
vectrlr trt point A and use a scale of
1.0 centirnetel' = 5.0 newtons. l-tl

Detemrine the rnagnitude of the norrnal force
acting on the block.-- [r]

Calculate the rnagnitude of the force of fiiction
acting on the ltlock as it slides over the
sturd-covered ice. fShow all work, including the
equation and substitution with units.] [z]

67

6B
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