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314. A roller coaster, traveling with an initial speed of
15 meters per second, decelerates uniformly at
—~7.0 meters per second? to a full stop.
Approximately how far does the roller coaster
travel during its deceleration?

A} l0m B) 2.0m
b D) 32
'\5’% 2\ «t—&o)t m
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315. A book of mass m falls freely from rest to the
floor from the top of a desk of height -. What is
the speed of the book upon striking the floor?

C) mgh D) mh
\!AE‘ ER Y ;\Jf aotot

V@F@/

316. A ball is thrown straight downward with a speed
of 0.50 meter per second from a height of 4.0
meters. What is the speed of the ball 0.70 second
after it is released? [Neglect friction.]

A) 0.50 m/s
\/ 9 8 m/s D) 15 m/s
- w75 \/ Nt .\.&_‘\‘ .
Cig l{m \f:‘@“’lg\’r(q QNA’ITIS)
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317. A 5.0-kilogram sphere, starting from rest, falls
freely 22 meters in 3.0 seconds near the surface
of a planet. Compared to the acceleration due to
gravity near Earth's surface, the acceleration due
to gravity near the surface of the planet is

318. A rock falls from rest a vertical distance 0f 0.72 -
meter to the surface of a planet in 0.63 second.
The magnitude of the acceleration due to gravity
on the planet is

A) 1.1 m/s? B) 2.3 m/s?
D) 9.8 m/s?
Az, 1dm ,;A ;z(n;)m} "
eds T "L e
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319. Starting from rest, object 4 falls freely for 2.0 -
seconds, and object B falls freely for 4.0 seconds. .
Compared with object 4, object B falls

A) one-half as far  B) twice as far

C) three times as far D) four times as far
AlS
S : 2
‘ d; ]écv\‘

ith a mass of 5 kilograms roils

320. A

rato
through a distance of 2 meters in 10 seconds.
Which of the following mathematical statements
- can be used to determine the momentum?

A) 5kg x 2m/10s

Q) Skg + 2m/l0s

B) 5kgx 10s/2m
D} 5 kg + 10s/2m

pe ek

321. A motorcycle being driven on a dirt path hits a
rock. Its 60.-kilogram cyclist is projected over
the handlebars at 20. meters per second intc a
haystack. If the cyclist is brought to rest in
0.50 second, the magnitude of the average force
exerted on the cyclist by the haystack is

“P'_: my

approximately N A) 6.0 x 10! N B) 5.9x]02N
‘];‘; e same d, \Z;M/ «( ) C) 12X103N
twice as great _0do (9w X = {0k
one-h.alf as great QA= T 2> r\\/ﬂ i (ZLOQ\/_G J . ;@A
D) four times as great l,l qm/ Le 2 . mAV LJ&’D(Q*O%)
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322. A 6.0-kilogram block, sliding to the east across a
horizontal, frictionless surface with a momentum
of 30. kilogramemeters per second, strikes an
obstacle. The obstacle exerts an impulse of 10.

325. As shown in the diagrams below, a lump of clay
travels horizontally to the right toward a block at
rest on a frictionless surface. Upon collision, the
clay and the block stick together and move to the

newtoneseconds to the west on the block. The right.
speed of the block after the collision is Clay  Block Clay Block
A) 1.7 /s B 330 & g —
2 5 C) 5-0m’s D) 20. m/s __\O_ &Ui Hﬁ ﬂrgfgfl(;r?; 6/07[}5?;:1/// After Gollision g
m -\‘OP N L= ,.___l__. N
5?_ __\éis ?‘a (;k&% ~10Ns F 3 Compared to the total momentum of the clay and
J- AP z = B84 the block before the collision, the momentum of

&Otig /5

323 A2, O—kllogram laboratory cart is sliding across a
horizontal frictionless surface at a constant
velocity of 4.0 meters per second east. What will
be the cart’s velocity after a 6.0-newton -
westward force acts on it for 2.0 seconds?
—————

A) 2.0 m/s cast .0 m/s west

l\jg,’) C) 10. m/s east D) 10. m/s west

W ale Tz may oz
V‘Zﬁz’“ ) N
f—¢ i e '\%}Ca"‘lf; pz 25

324 R 3. O-kllogran{) ;[teel block is at rest on a
friction-less horizontal surface. A 1.0-kilogram
lump of clay is propelled horizontally at 6.0
meters per second toward the block as shown in
the diagram below.

Steel block
Clay
ﬂ’_i”_is_, 3.0 kg
S S

Frictionless surface
Upon collision, the clay and steel block stick

together and move to the right with a speed of

A) L.5m/s
C) 3.0ms

B) 2.0 m/s
D) 6.0 m/s

the clay-block system after the collision is

Ai less B) greater
W - O ok
Vispore” R +*

326. A 1.2-kilogram block and a 1.8-kilogram block
are initially at rest on a frictionless, horizontal
surface. Whan a compressed spring between the
blocks is released, the 1.8-kilogram block moves
to the right at 2.0 meters per second, as shown.

? 2.0mis

. |
M
2.9
1.2 kg 1.8 kg
Va4 P v V4 i i

Frictionless horizontal surface

What is the speed of the 1.2-kilogram block after
the spring is released?

A) 1.4 m/s B) 2.0 m/s
D) 3.6 m/s

Jodore = @W
O oy, MNaNe

() (BRI
V= M
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q[\\: (QC“O‘Q/S




327. A rock is thrown straight up into the air. At the 328. A number of 1.0-newton horizontal forces are
highest point of the rock's path, the magnitude of exerted on a block on a frictionless, horizontal
the net force acting on the rock is surface. Which top-view diagram shows the

forces producing the greatest magnitude of

A) less than the magnitude of the rock's weight, acceleration of the block?

but greater than zero oy
B) greater than the magnitude of the rock's _
weight , 'It;clnp of1.0N |
C) the same as the magnitude of t@ | Plodk | e £ >
weight 10% )r, by 4
D) zero : T
- N T — = 3 AT‘ B) 3
W}e,c%w\a Fet © % U\M@\ conl
- Top of
block @ 'EFF\A =0
_ 10N
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329. The diagram below shows a horizontal
12-newton forée being applied to two blocks, 4
and B, initially at rest on a horizontal,
frictionless surface. Block A4 has a mass of 1.0
kilogram and block B has a mass of 2.0
kilograms.

B
2.0kg

F=?2N‘ A
“11.0kg

S S S S S S SSSSSSSSS
Frictionless surface

The magnitude of the acceleration of block B is

A) 6.0 m/s? B) 2.0 m/s?

C) 3.0 m/s?
< - \aV 1N
\rv\o_,"( \ , RF "Yﬁh:"g%—

330. A 1.0-kilogram block is placed on each of four
frictionless planes inclined at different angles.
On which inclined plane will the acceleration of
e

the block be greatest?
| r.\
Im
B) @
1 '“
2m
O N
2m )

331. As a meteor moves from a distance of 16 Earth
radii to a distance of 2 Earth radii from the center
of Earth, the magnitude of the gravitational force
between the meteor and Earth becomes

A) 1 as great B) 8 times as great
C) 64 times as great >D) 4 times as great

8 el Tglnpe

332. A 2.00-kilogram object weighs 19.6 newtons on
Earth. If the acceleration due to gravity on Mars
is 3.71 meters per second? , what is the object’s
mass on Mars?

A) 2.64kg - B) 2.00 kg
C) 196N -, D) 742N

NP
‘ tﬁ MGss 5 COVB'%G-W,V




333. Base your answer to the following qﬁestion on the information and table below. .

The weight of an object was determined at five different distances from the center of Earth. The
results are shown in the table below. Positioh 4 represents results for the object at the surface of
Earth, : ‘

N
L odt %( e @%e

Distancé from
Earth’s Center {m)

A : 637X 10° ¢ [0 1.0X10° 1=

Position Weight (N)

B 127 X107 yq (e 25 %102 Fy

c 191107 3 [wo 1.1x102 B4 _

D 285 x 107 (xY |¢z 63%10°T)

E 319X 107 (¥, 40 4.0 x 10 Tg . % |

e N b . . g
At what distance from the center of Earth is the we;féﬁt of the object approximately 28 newtons?

A)35x107m (@) 3.8x107m) C) 41x107m D) 4.5x107m

or
334. An 8.0-newton wooden block slides across a . 335. The diagram below shows a block sliding down a
horizontal wooden floor at co velocity. plane inclined at angle ¢ with the horizontal.

What is the magnitude of the force of kinetic
friction between the block and the floor?

B) 34N

C) 80N D) 27N
FT7T77777777777777
'}MI\J ;"F D?@-N _ ' Asangle gis increased, the coefficient of kinetic
' I A ﬂm\\ friction between the bottom surface of the block
FN@’I*’ 0O @;‘bw and the surface of the incline will

jF /O _ ' A) decrease B} increase
e © remainthesme>

JL7 30 Conahic)
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336. What is the minimum horizontal force needed to
start a 300. kilogram steel blo block on a steel table

in motion?
A) 570N B) 740N
C) 1710N D) 2220N
Tor AP Mg T . 74-@@%!0)
Tarmg =43 f 73N

337. Two 20.-newton forces act concurrently on an
object. What angle between these forces will
produce a resultant force with the greatest
magnitude?

B) 45°
90.° D) 180.°
Sowme. 0&\( eckion = may Rasulanct™

338. Two concurrent forces have a maximum resultant
of 45 Newtons and a minimum resultant of 5
Newtons. What is the magnitude of each of these
forces?

&-B—Naﬁd-él-S-N— B)-5N-and-9-N—
and 25 N ) Dy-0-N-amd 507 N—

;zo \HQSN =4SN
25N -30N = SN

339. An airplane flies with a velocity of 750.
kilometers per hour, 30.0° south of east. What is
the magnitude of the eastward component of the
plane’s velocity?

A) 866 knvh
C) 433 knvh D) 375km/h
N =750k
..——-—-FF"
@ =30 QY

\, - 750t <cs30°

340. The diagram below represents a force vector, 4
and resultant vector, R.

J A
Which force vector B below could be added to

forc jor={~to produce resultant vector, R.
A) = B) =5

O D) ==

4
Id

341. The diagram(below shows a 10.0-kilogram mass
held at rest on a frictionless 30.0° incline by
force F.

10.0 kg F

30.0°
What is the approximate magnitude of force 77

A) 981N
C) 850N D) G8.1N

To= E}“ r
O=FptF _

O = mgsive T I~

O =046/ sn3°
= 49N |




342. The diagram below shows a block on a

horizontal frictionless surface. A 100.- newton
force acts on the block at an angle of 30.° above
the horizontal.

Q
A
F 30.°
N Block -

I 777777777 7777777777777777777
Frictionless Surface

What is the magnitude of force F if it establishes

equilibrium?
A) 500N B) 86.6 N
C) .100.N D) 187N

3\::\&}’ e LT
O :QOO{\) s 35) e

' B) .

AN

343. The vector below represents the resultant of two

forces acting concurrently on an object at point P

B,
St
/"?0:

P
Which pair of vectors best represents two
concurrent forces that combine to produce this
resultant force vector?

A)

g

m—Ty



344. In the diagram below, a block rests on a ramp,

making angle © with the horizontal.

P

0
If angle © 1s increased, what will occur?
A) The block's nresweweilisgesrense,
B) The block's weightswillsitiorease.

C) The block's compenent of weight parallel to
the ramp will deerease.

D) The block's component of weight parallel t6
the ramp will increase.
Tgsne s ingresse o
00 \e_

345. In the diagram below, the weight of a box on a

plane inclined at 30. is represented by the vector

W,
(>

P

What is the magnitude of the component of the
weight () that acts parallel to the incline?

AW B) 0.50 W
C) 0.87 W D) 13 W

Y“g\\ :%Sm %)

346. During an emergency stop, a 1.5 x 103-kilogram

car lost a total of 3.0 x 102 joules of kinetic
energy. What was the speed of the car at the
moment the brakes were applied?

Ai il.m/s B) 14ms
K‘F

D) 25 m/s
2, ox\b\\ KE 'é“\\’
16X\ kg

N RE /QGSH%DV
V2 Ho0
J =z 20%%

\[:

347. Which statement describes the kinetic energy and

348.

total mechanical energy of a block as it is pulled
at congtagt speed up an incline?

A) Kinetic energy deereases and total
mechanical energy increases.

B) Kinetic energy decreases and total
mechanical energy remains the same.

Kinetic energy remains the same and total
mechanical energy increases.

D) Kinetic energy remains the same and total

The diagram below shows a 50.-kilogram crate
on a frictionless plane at angle ¢ to the
horizontal. The crate is pushed at constant speed
up the incline from point 4 to point B by force F.

A Horizontal

If angle ¢ were increased, what would be the
effect on the magnitude of force F and the total
work W done on the crate as it is moved from 4
to B?

A) W would remain the same and the
magnitude of F would decrease.

B} W would remain the same and the
magnitude of F would increase.

C) W would increase and the magnitude of ¥
would decrease.

@ W would increase and the magmtude of F

would increase.
Fén woald 1ncrecse.
d Uam\(‘i {"QM\Y\'\'\\Q_SQMQ

W=Fd




349. A horizontal force of 40 Newtons pushes a block | 353. The diagram below shows a moving,

along a level table at a constant speed of 2 5.00-kilogram cart at the foot of a hill 10.0

meters per second. How much work is done on meters high. For the cart to reach the top of the

the block in 6 seconds? hill, what is'the minimum kinetic energy of the
. . 0

A) 807 B) 1207 cart in the position shown? [Neglect energy loss

iction.
C) 2407 D) 4807 due to friction.]

)F L{OD \[7{51”15 W=t o\ | > 10.0 m
er“’@ 7o {{pm\b&@“ M M

we? &5 [ il
350. A block weighing 15 Newtons is pulled to the top| Ay 4.91 7 B) 50.0]

of an incline that is 0.20 meter above the ground,
as shown below, _ © 250.7
7 o
T &. nemb,, .
Slocy Kt bo’tlzjm = ?‘E Toy

0.20 m
y Z;m
If 4.0 joules of work are needed to pull the block = @ a, SIMEY\O\“}
the full length of the incline, how much work is
done against friction? e =Hal )

Q
£) 1.0DB) 007 C) 3.07 D) 7.0J

(1= Wione - Brorgy goinad
Q = Wihswe ,__,?
= Hd - @d:L

351. The rate at wh1ch work is done is measured in
A) Newtons B) joules

C) calories

(_)_o_g_..\__e_,m *\5
s WA M

352. A 95-kilogram student climbs 4.0 meters up a
rope in 3.0 seconds. What is the power output of
the student?

A) 1.3 x 102 B) 3.8x 102W

N DB magh.- o413 W
Zm
4233




354. In the diagram below, an ideal pendulum released from position 4 swings freely to position B.

L L L LS L Ly Ll Ll

PE+ KB TR

As the pendulum swings from 4 to B, its_total mechanical energy

A) decreases , then increases
C) increases, then decreases

B) increases, only
@?er—nains the same>

355.

A 55.0-kilogram diver falls freely from a diving
platform that is 3.00 meters above the surface of
the water in a pool. When she is 1.00 meter
above the water, what are her gravitational
potential energy and kinetic energy with respect
to the water’s surface?

A) PE=1620Jand KE=01]

B) PE=1080Jand KE =540
C) PE=810)Jand KE=8101J

(D) PE=5401] and KE = 1080 J

&

3mM
Im

P Y RE
) | 1b20d T+ O

6a0)| FHod + 7
KE:E-T"PE

KT = 1080)

356. As a block slides across a table, its sgee\d
decreases while its temperatu

increases. Which
two changes occur in the block’s energy as it
slides‘?

a decrease in kinetic energy and an mcrease

in internal energy

" B) an-increase-in-kinetic-energy and a decrease
in internal energy

C) a decrease in both kinetic energy and
interral EHCIBY

D) an inerease-in-both-kinetie-energy and
internal energy

357. A metal sphere having an excess of +5

elementary charges has a net electric charge of

A) 1.6 x10-19C B) 8.0x10-PC

C) 5.0x100C D) 32x10°C

e

-(q
C




358. In the diagram below, a positive test charge is
located between two charged spheres, 4 and B.
Sphere A has a charge of +24 and is located 0.2
meter from the test charge. Sphere B has a charge
of —2¢ and is located 0.1 meter from the test

charge.
A Test charge B
I 02m T o1m

If the magnitude of the force on the test charge
due to sphere 4 is F, what is the magnitude of the
force on the test charge due to sphere B?

AL BF OF ’
) I ) e ’5’2%%&
ers x4
359. What is the current in a wire if 3.4 x 1019

“electrons pass by a point in this wire every 60.
seconds?

A) 1.8 x Ii_ISA‘ B) 3.1 x 10-11A
@ = 3. HxloTe wbexlme - el s SdC
+=60s T’% S - e - ik

T=9
360. The current through a lightbulb is 2.0 amperes.
How many coulombs of electric charge pass
through the lightbulb in one minute?

A) 60.C B) 2.0C
D) 240 C
__[’ 2 =% qI
03)
2 h‘m?\-‘ bo‘s :ﬁ'&ag\é'

361. If the diameter of a wire were halved, its
electrical resistance would

A) quarter
C) double D) halve
L. AL
N
R e

X O

362. As more resistors are added in series across a
battery, the potential drop across each resistor

decreases O onother Cm'\pot\ever
B) increases S a0dad | Some.
C) remains the same ~ S0R@Y ey %%SMQ&
~ W age=
. £ R WA
W) \*\‘\9- = 9\{1‘\'—\“ Q!_.:;e— ’ n _O-..\)‘\!
A PN
(o

363. The circuit diagram below represents four
resistors connected to a 12-volt source.
Ry =400 R,=60Q
MW VWA

R, =8.0Q

What is the total current in the circuit?

AY0.50 A B) 2.0 A
C) 8.6A D) 24 A

NERRN

?E%’/ R\ -\’%“};%3_\—?\4
=4 b 8o b
=1t




364. Which combination of resistors has the smallest

equivalent resistance? Sonies
A) e AM—AN—s U2
2Q 24
B) 2Q Do ov\\é\— %
- + g3
)} o— —e /9’0' Q;L
A =19
2Q
1Q
@ AAN @Lm\\"\ )
4 »r,\-f = %’g
1Q .

365. Base your answer to the following question on
the circuit diagram below, which shows two
resistors connected to a 24-volt source of
potential difference.

24-volt
source

§4.0Q §G.OQ

366. Base your answer to the following question on
the information and diagram below. A 20.-ohm
resistor and a 30.-ohm resistor are connected in
parallel to a 12-volt battery as shown. An
ammeter is connected as shown.

. )
V= |DNS20.0230.0 [ﬁA

What is the current reading of the ammeter?

A)10A (B) 0.60A >
C) 040 A D) 0.20 A

P

367. A light bulb operating at 120 volts draws a
current of 0.50 ampere for 240 seconds. The
power rating of the light bulb is

A) 30.W
\[ Cﬁ 1{5 w D) 120 W
AN D9 PevT
TesA TP _
T ooi0s @O\DLSA) =(OW

368. A potential drop of 50. volis is measuréd across a
250-ohm resistor. What is the power developed
in the resistor?

A) 020 W B) 5.0 W
D) 50. W
VS0V \/ o0
g:gsop_ V- Q FIOW .

363 An elementary charge is accelerated by a
potential difference of 9.0 volts. The total energy

What is the total resistance of the circuit? acqu1red by the charge is
A) 042 ) 24)C) 50 D) 10 | B eV
' \ ) 3.0 eV D) 27 eV
?&fm\\& . .,l . :
ea | Bl aay
A ¥ L ~ oo aua. \/ G\ \N-—C&
T Gon ¢ -\29V=9eY
k(\z‘?‘() - _LQ_ ¥ 7 \Qq
£ \ Q¥L-
N R
R\ 2N\ A U R &L\fL_ak\Q
Al b

RG’O N T oA " 2



370. The graph below shows displacement versus
time for a particle of a uniform medium as a
wave passes through the medium.

= 001
oos /\

What is the frequency of the wave?

Disp!acament {m

A) 10 Hz
C) 50 Hz D) 100 Hz
= Sp0es - Qodhe
ey 2N s T

371. A sound wave traveling eastward through air
causes the air molecules to

A vibrate cast and west>  Soand-is
B). vibrate north and south Menan o\
C)} move eastward, only \006\ tnc}

D) move northward, only

372. A.distance of 1.0 x 102 meter separates
successive crests of a periodic wave produced in
a shallow tank of water. If a crest passes a point
in the tank every 4.0 x 10-! second, what is the
speed of this wave?

A) 2.5 x 10~* m/s
C) 2.5x102m/s

Nz \X‘\D’Q\m
T: 7—};«,\0"5

B) 4.0 x 10-3 m/s-
D) 4.0 x 10-! m/s

:l__ ]y\(ﬁ«\
v T oear's

-1
= 6x\D "¢
2 Q,5x107 %

373. A source of waves and an observer are moving
relative to each other. The observer will detect a

steadily increasing frequency if
A) he moves toward the source at a constant
speed
B) the source moves away from him at a
constant speed
@ he accelerates toward the source )
D) the source accelerates away from him

374. The time required for light to travel a distance of
1.5 x 10 1 meters is closest to

; B) 2.0 x 1035
C)SOx107s ' D) 45x107s P
¢ 2 M =
BT AT
%’.5)(\05

5 fo
375. What is the speed of light (= 5.09 x 1014 Hz)sm

_ethyl alcohol?

-1
A) 4.53x10°m/s B) 2.43 x 102 m/s
C) 124 x 108 m/s (D) 221 x 105 D

C. g
Vﬁ:%/ﬁd—&ax\o@ﬂ/gg

376. What is the speed of light in a medium having an
absolute index of refraction of 2.37

A) 0.77x 108 m/s @) 1.3 x 10° m/a)

C) 1.5 x IOSm/s D) 2.3 x 108 m/s

N - % Z 3%;\2_055_ A, 3x10° Mg

=<

377. What is the energy equivalent of a mass of 0.026

kilogram?
) 234x105]  B) 23x 10157 D
D) 23 1017}

C) 2.34 10171
T=me
2 w@b\g)(zx\og /5\ g

NED

Ba‘?f\




378. A photon is emitted as the electron in a hydrogen
atom drops from the # = 5 energy level directly
to the n = 3 energy level. What is the energy of

the emitted photon?
A) 0.85eV B) 0.97 ¢
C) 1.5leV. D) 2.05e\V

AE = 97N el

II

-

379, Which type of photon is emitted when an
electron in a hydrogen atom drops from the n = 3
to the n = 2 energy level?

A) ultraviolet B) infrared
C) radio wave _xD)_visible light

Ai: LB J’/“J =2 0215
Q%{ |0~ ,) |
=2 s =N Sox0
380. The bright-line emission spectrum of an element
can best be explained by

@Eﬁ"r_ms transitioning between discre@
energy levels in the atoms of that ele

B) protons-aeﬂng"&S‘bﬁfH‘WtTE]mves_
Q—electrons-being-located-imr-the-mucleus—

D)-protons beingdispersed-uniformiy~
throughout-the-atomsof-that-element—

e X3

381. Atop quark has an approximate charge of
A) -1.07x10-1C B) 2.40x10-1°C

@—ﬂ—‘ U7X 100 C D) +240x 10719 C

382. What is the minimum total energy released when

an electron and its antiparticle (positron)
annihilate each other?

CAi 1.64 x 10713] ) B) 8.20 x 107147
C) 5.47 x 107%2J D) 2 73 x 10-223
E-wme @M

1= et e —C’mo A =) Baxe K@
7 = ax108ME

383. A golf ball is hit at an angle of 40.0° above the
horizontal. The horizontal component of the golf
ball's initial velocity is 16.0 meters per second.
What is the magnitude of the ball's initial

velocity?
A) 123 m/s B) 249 nv/s
D) 10.3 m/s
N 7 MoMs - )
oo Ny = NCos e
o- \o M/5 NeoS
=7 = 0.4k,
334. Note that the question below only has three
choices.

The diagram below represents the path of a stunt
car that is driven off a cliff, neglecting friction.

=== E , Path of car
i
N I
| Y
I P
AN
i | \
I i \
l | \
|
Om 10. m 20.m

Compared to the horizontal component of the
car's velocity at point A, the horizontal
component of the car's velocity at point B is

A) smaller
C) thesame

B) greater

Vi conSant

o qcce\&(a“\‘\b«» oA

@\[%xlo };) Lla%-x\bJ




385. Which graph best represents the relationship
between the velocity of an object thrown straight
upward from Earth’s surface and the time that
clapses while it is in the air? [Neglect friction.]

A)

Velocity

Time

\_

Time

B)

Velocity

©)

Velacity

Time

53

Time

\ ooty

Ao

~ Velocity

386. A projectile is launched at an angle above the
ground. The horizontal component of the
projectile's velocity. w, is initially 40. meters per
second. The vertical component of the
projectile's velocity, w, is initially 30. meters per
second. What are the components of the
projectile's velocity after 2.0 seconds of flight?
[Neglect friction.]

Y% = 40. m/s and{y, = 10, m/s
B)@Mﬁ
C) w=20.m/s and w = 10, m/s
D) w=20. m/s and w = 30. m/s

N WS Soxe, =\ ot
x (@ &:534-10M6§( os)

387. A soccer ball kicked on a level field has an initial
vertical velocity component of 15.0 meters per
second. Assuming the ball lands at the same
height from which it was kicked, what is the total
time the ball is in the air? [Neglect friction.]

A) 0.654 s B) 1.535s
‘ gy_f) 6.12
Ny o' S TO0W
\Jﬁﬂs A5s > ABI"4>

388. A ball thrown vertically upward reaches a
maximum height of 30. meters above the surface
of Earth. At its maximum height, the speed of the
ball is

C) 3.1m/fs

B) 9.8 m/s
D) 24 m/s




389. Base your answer to the following question on
the diagram and information below.

A machine launches a tennis ball at an angle of 45° with the horizontal, as shown. The
ball has an initial vertical velocity of 9.0 meters per second and an initial horizontal velocity
of 9.0 meters per second. The ball reaches its maximum height 0.92 second after its launch.
[Neglect air resistance and assume the ball lands at the same height above the ground from
which it was launched.]

Elapsed Time
=092s
—_—— i R . - -
e
.
o
.
S
~
\
~
N
k|
Horizontal

The speed at which the launcher fires tennis balls is constant, but the angle between the launcher
and the horizontal can be varied. As the angle is decreased from 45° to 30.°, the range of the
tennis balls ‘

B) increases LLSO 1S Max angg

C) remains the same

390. Four cannonballs, each with mass M and initial | 391. Base your answer to the following question on
velocity V, are fired from a cannon at different the information below.
angles relative to the Earth. Neglecting air '
friction, which angular direction of the cannon A ball is projected vertically upward from the
produces the greatest projectile height? surface of the Earth with an initial speed of +49
" o o o meters per second. The ball reaches its maximum
A) 90°) B) 70° C) 45" D) 20 height in 5.0 seconds. (Disregard air resistance.)
What is the maximum height reached by the ball?
Mot iy A) 245m B) 49.0 m
D) 245m &
= =i g‘OL
\A =HAMs Ve ™2 Nits
\Z0 N =(Uan ‘+&(—4»81”fs§&
K we= O
a = -94.8Ms
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392. An object travels in a circular orbit. If the speed

of the object is doubled, its centripetal
acceleration will be

A) halved
C) quartered

B) doubled

D) quadrupled

gzq Qj
(

393. Base your answer to the following question on
the information and diagram below.

A 1.00 x 1¢ -kilogram car is driven
clockwise around a flat circular track of
radius 25.0 meters. The speed of the car is a
constant 5.00 meters per second.

N

w

S

What minimum friction force must exist between
the tires and the road to prevent the car from
skidding as it rounds the curve?

A)125x105N  B) 9.80x 104N
D) 1.00 x 103 N

C) 5.00x 103N

M= 1g00¥s

T E5m
N=35"5
T B = ol (o))







