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Answer all questions in this part. % /&, ’Ji QU (-ZJ)

Directions (1-35): For each statement or question, choose the word or exﬂqs‘@ﬂﬁht, 0
completes the statement or answers the question. Some questions may
Reference Tables for Physical Setting/Physics. Record your answers on your se *ate é;ljwer sheet.
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1 Which combination correctly pairs a vector
quantity with its corresponding ﬁrnit?
weight and kg W7oy ,.,:::L !

ve @ velocity and m/s Co 7
Icq,[w (3> Speed and m/s

v 6‘)‘,(4) acceleration and m2/s Wren v\"’

2 A 12.0-kilogram cart is moving at a speed of
0.25 meter per second. After the speed of the
cart is tripled, the inertia of the cart will be

unchanged

@ G o
) one-third as great M= '%5
(3) three times greater

"R AY 74
(4) nine times greater D

_L’A(»J‘l A=

se iven,(%est
-
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6 Starting from rest, a car travelf% metc“{?bas it

accelerates uniformly for 3.0 seconds. What is
the magnitude of the car’s acceleration?

L
(1) 6.0 m/s2 () 3.0 w2 G2 Y=p
(2‘), 2.0 m/s? @ 4.0 m/s?
O~ 3~}

A ball is rolling horizontally at 3.00 meters per
second as it leaves the edge of a tabletop
0.750 meter above the floor. The ball lands on
tthe floor 0.391 second after leaving the tabletop.
What is the magnitude of the ball’s acceleration

0.200 second after, it leaves the tabdetop?
[Neglect friction. ] f&ﬁa\ﬁ ﬁcfd\dj‘i/‘%
(1) 1.96 m/s2 @9.81 m/szdc...a),

(2) 7.65 m/s> 15.3 mi/s®

RV )
é. o n/ 3 While taking off from an aircraft carrier, a jet - VX
Vo> D starting from rest accelerates uniformly to a final 8 A prdjectilezwith mass m is fired with initial
VF = “/0 ) speed of 40. meters per second on a runway that h(h"z ntal velocity v, from height h above level
e 8 70. meters long. What is the magnitude of the grdunfl. Whicb change would have resulted in a
d 9}0 acceleration of the jet? Ufzgv:z-rbj gréater time of flight for the projectilg? egle;‘ft
2:?? (1) 029 w2 (3) 1.8 m/sQéaj )” ot friction.] ¥y D echey 0e adepudyf”
(2) 0.57 m/s? @11 m/s2 L( J)i’zﬂball) decreasing the mass to m/2
Cam> 1666 = /70“,: 4 (g; decreasing t}tlhe heiglh}f to h/2 .y ,
¢ . Lo 2 /4, ”n increasing e initial horizontal ve ocity to & 0,
b 66 4 A 6.0-kilogram cart initially @ravé{m‘é at @inoreasing the height to 2h

4.0 meters per second east accelerates uniformly

vieyah
~at 0.50 meter per second squared east for

s S

3.0 seconds. What is the speed e at
} = 332“ end of this 3.0 second interval?%l" ‘%rsp“'

VE* 77 (1) 15 ms

@5.5 m/s (4) 7.0 m/s Vs ‘/f'l)’

&‘: ){)’r‘b

5 A soccer ball is kicked into the air from level

b ground with an initial speed of 20. meters per

195 ~second and returns to ground level. At which

/ 0 angle above the horizontal should the ball be

J’ Kicked in order for the ball to travel the greatest
total horizontal distance? [N eglect friction. ]

(1) 15e @49
75°

(2) 30.°

P.S./Physics—June ’18

(2]

3) 3.0 (Ym8)+, f'ﬂs (32) accelghyts 2 Wi

y m: 6( =
g@%}f uj) t%g t ionarqﬁ': )?gbgam golf
ball with= tage force of 5.0 e -
‘Aa speed of, rs-per

secong=AVh@ is the magni

le epimpulse
imparttéd t6 the ball by the gBlf~ 01?56.;&"&"

2.2 Nes (3) 1.1 x 10* Nes
880 Nes (4) 2.2 x 10° Nes

10 A tennis player’s racket applies an average force
of 200. newtons to a tennis ball for 0.025 second.
The average force exerted on the racket by the
tennis ball is

(1) 0.025 N @) 200. N
(2) 5.0N (4) 80.0 N
6%,» *
+ ;_O,’)) ;’OIDC) Ot CQ“J L\/}/

M\): ra



11 The diagram below represents a box sliding

Ff 000k 003n

13 A charged particle is located% an electric field

down an incline at constant velocity. é‘ where the E3ectrlc field
zcwy strength is 2.0 x 10° wton coulomb. If

NI 4 C  the magnitude of the electrostatlc force exerted

I OQ“) on the particle is 3.0 x 103 newton, what is the

Which arrow represents the direction of the
frictional force acting on the box?

(1) A 3) C

RF @y

12 Which diagram represents the directions of the
velomty v, and acceleration, a, of a toy car as it
moves in a clockwise, honzontal circular path at 1

a constant speedp
i’ ~Ta = crch

d./d CC[ i QOH"!."7

¢

w7

Veloe
for

(2)

charge of the particle?
1.6 x 1019 C

183 10 €
@

14 The magnitude of the gravitational field strength
near Earth’s surface is re

resented
F, 92 Jma.}th. W J””‘*J*(

(3) 6.0C
(4) 6.7x10°C

m
= R
(2)@3 ..:Jo (4)%_’”_2
™ 2

) @& car engine supplies 2.0 x 103 joules of energy
,LO during the 10. seconds it takes to accelerate the
L (0 car alon a horizontal surface. What is the
ower developed by the car engine
rs accelerating?

D Y0x100w

@20x10"

16 Which forces can be either attractive or
repulsive?

7 .

V¢

9/ (3) 20x 103 W

(4) 2.0 x 10*'W

(1) gravitational and magnetic
(2) electrostatic and gravitational
magnetic and electrostatic
gravitational, magnetic, and electrostatic

17 Compared to the resistivity of a 0.4-meter length
of 1-millimeter-diameter copper wire at 0°C,
the resistivity of a 0.8-meter length of
I-millimeter-diameter copper wire at 0°C is

(1) one-fourth as great @jhe same

(2) one-half as great ) four tlmes reater

}w. t&/ Gf‘L
18 Tlfz w&ﬁ'pe ufint &&‘fgf '?Q(?Jlred to move a

charge between two points in an electric circuit
defines electric

(1) force
(2) power Y—E——{-—
(3) field strength PLe=)C
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L3 1,M9 _ﬁé.’()—meter length of copper wire is connected
) /L\‘ ™a&oef a potential difference of 24 millivolts, The

v* ‘Hlocurrent through the wire is 0.40 ampere. The
'L h salps\popper wire at the same temperature is

%, 4 (?en connected across a potential difference of

Y yf 8 millivolts. The current through the wire is

(@)
@)

< K

) 0.20 A

" 1
~12) 0.40 A
L ¢’y

f
20 What is the raagnitﬂa'e of the gravita ofﬂjotr/ce

of attraction between two 0.425-kilo amy $occer
balls when the distanc %ters is
e

0.500 meter? '

é 241 x 1071 N

482 x 10711 N
21 A sound wave produced by a loudspeaker can
travel through water, but not through a vacuum.
In comparison, a red light wave produced by a
laser can travel through ‘

0.80 A
16 A
2

5
s+

)

(3) 5.67x 10711 N
(4) 113 x 10°10N

(1) water, but not through a vacuum
(2) avacuum, but not through water
@ both water and a vacuum

(4) neither water nor a vacuum

22 As a group of soldiers marches along a road, each
soldier steps simultaneously. However, when
crossing a bridge, the group does not step
simultaneously in order to prevent the bridge
from vibrating intensely. The phenomenon
responsible for the intense vibrations is

(1) action and reaction
(2) conservation of momentum a gwa! chf-

(3) inertia ZWJM o

@ resonance

Which characteristics of a light wave remain
constant when the light wave travels from

into corn oil? Clov'_)b QZ UOH/ [
(1) speed and frequency

@wavelength and frequency

period and frequency
24 The speed of a light ray <f= 5.09 x 1014 Hz) in

23

9]
7

wavelength and period

corn oil is
(1) 1.47 x 10% m/s (3) 3.00 x 108 m/s
2.04 x 10% m/s (4) 4.41 x 108 m/s
¥,
P.S./Physics—June *18 n :g /4(/}’ 3"—//2__¢
v

Ve ZG‘{’GS'/(.ZJ

N gy
Smne g cato (0l

Resonoesr ~Sont

air
1 l””‘lT
)y WS cclir

ED @ 2.0 x 10711 g
) 6.0 x 1035 (
& T

25 The spreading out of a wave after passing
through an opening in a barrier is an example of

@diffraction (3) reflection
(2) Doppler effect (4) refraction

26 A microwave with a frequency of 5.0 x 10! hertz
has a period of

(3) 1.7 x 10%s

: (4) 1.5x 1095

7,"'?/0"’ He

27 After two light waves have interfered in a
vacuum, the two waves will be
(1) changed in frequency
(2) changed in velocity
(3) changed in amplitude

@mchanged

28 A glass rod is rubbed with silk. During this process,

a positive charge is given to the glass rod by
(1) adding electrons to the rod
.. adding protons to the rod
@ removing electrons from the rod
‘removing protons from the rod

£
29 Ap ‘Fh_ ene%of l.i’;@le‘zl jotly has
Nl f e N
1) FX 10 1, T8 5 8.82 x 101 Hz
2,01 x 102 Hz (4) 5.30 x 103 Hz

30 The speed of a car is increased uniformly from

G 11 meters per second to 19 meters per second.

¢ average speed of the car during this interval is

e :
\,}-,“!u) 0.0 m/s V=Vit¥e (3) 30, s
@D 15 myss T (4) 4.0 m/s
)y 17
Gu———

L S
31 The energy equivalent of the rest mass of an
electron is

(1) 2.73 x 1022
@) 820 x 107147

T

(3) 1.50 x 10°10]
(4) 1.44 %1072

ma» of £
E zpac oy
Tix/o A

e’:@ I)x/a"%)/jya £,) "
€= g4 <o =

P



x= >

a2 Fepl/ L
32 A spring has an unstretched length of 0.40 meter. The spring is stretched toa lgpgth of Melr" when a

10.-newton weight is hung motionless from one end. The sprmg constale 1s spring is

(1) 10.N/m  Fo ¢ ) 25 N/m Ié Y~ f 5
(2) 17 N/m /w, /’.’(,7;"‘) L/.-'rbl// @0 N/m
lm

33 An electnc circuit contalns a battery, three lamps, and an open switch, as represented in the diagram below.

®n @uw

When the switch is open, there is an electric current in

@lamp L, only ¥ (3) lamps I, II, and IIT
lamps I and III, only '_ (4) none of the lamps

34 Which diagram correctly represents an electric field? (T peH & m-‘)t w Hesd Cléx Fates )

[+ + + + + [+ + + + +

YYY

35 Which points on the wave diagram below are 90° out of phase with each other? ’ ~
.550

C
o Uae ~ fa
\/ :
(1) Aand E ) C and D
(2) Band C @DandE
(5] [OVER]
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Part B-1

Answer all questions in this part.

Directions (36-50): For each statement or question, choose the word or expression that, of those given, best
completes the statement or answers the question. Some questions may require the use of the 2006 Edition

Reference Tables
[Shp=20cm o~ 2x0"'m

36 The height, o arindividual step on a staircase is
closest to

(1) 2.0x 102 m

@ 2.0x 1071 m
z =58 A baras Wﬂ,o",(‘l.(‘v )16 xr07')

e
rexerted on an electror@/laﬁbaler electron when
they are 0.10 meter apart?

(1) 2.6 x 1036 N

(3) 210 % 10%m
(4) 2.0x10'm

B x 10~ N

for Physical Setting/Physics. Record your answers on your separate answer sheet,

Fad LHr

41 The ratio of the wavelength of AM radio waves
traveling in a vacuum to the wavelength of FM M/

radio  waves traveling in a vacuum is <
approximately A’Sl IF g 160 4o \ 0
(1) 1to 1 / @10%01

2to 1 (4) 108to 1

42 A charm quark has a charge of approximately
1) 5.33x1020C (3) 1.60 x 1071 C

1
. @h23x10EN 14 x 105 N Ch 107 x 10719 C (4) 240 x 10719 C
fez LOXEW 73,20 &/ * e oS 1ex07"C 4

38 Aft(.ercgl'65—newton weight has fallen freely from
rest a vertical distance of 5.3 meters, the kinetic
energy of the weigh}is

) 127 V2IE 3 910 BEE-
@)340] F-d = DEE (4) 1800] 3y 1
ETW( S 3m)

39 A 0.500-kilogram cart traveling to the right on a
horizontal, frictionless surface at 2.20 meters per
second collides head on with a 0.800-kilogram
cart moving to the left at 1.10 meters per second.
What is the magnitude of the total momentum of
the two-cart system after the collision?

,(%?0.22 kgem/s (3) 1.98 kgem/s
(2) 0.39 kgem/s

(4) 4.29 kgem/s
40 An object weighing 2.0 newtons is pushed across
a horizontal, frictionless surface by a horizontal
force of 4.0 newtons. The magnitude of the net
force acting on the object is

(1) 0.0N (3) 80N
@4.0 N

2) 20N
(2) F.”,zl/

f‘L‘__’P’:'/l/

"R
"r:\,v/ ¥y MV PalLL-
s’/;g(z,z
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22 = PA.IL/

Paji

L)+ ,&5 (~1)~)s) = PA””TG]

43 The diagram below represé?ﬁs a 3.0-ohm resistor
connected to a 12-volt battery. Meters X and Y
are correctly connected in the circuit.

e Ve/’?l'n.vl-’

T (P
2o 122
T AYAYAY,
3.0Q Q,,,J/:
3r =12 _“l B
2 ' e
L -
- 0/ ||| ) ST 7% Y
z Y 12V v

What are the readings on the meters?

(1) X=12VandY=025A
(2) X=12VandY=40A
(3) X=025AandY =12V
@X=4.0AandY=l2V

44 A toy airplane, flying in a horizontal, circular
path, completes 10. complete circles in 30.
seconds. If the radius of the plane’s circular path
is 4.0 meters, the average speed of the airplane is

(1) 0.13 m/s (3) 1.3 m/s

(2) 0.84 m/s @) 8.4 m/s

6 Res I_E)(,w ve 2
0% ) )
T= (4 v (y’v‘
| = Bsee z ‘Z:E_"/_)____

3=



P’J?#\-t, 1466'0’

45 Which pair of graphs represents the vertical motion of an object falling freely from rest?

€ t
S @
£ Z £ z
) 7] a 7]
8 ke g 2
-— [) - (4
g 2 % :
o o
Time Time Time Time
(1) (3)
et o
5 5
E z = Z
8 g g g
2 ) ) °
o o
Time Time Time Time

b

@ “

46 An object is thrown straight upward. Which graph best represents the relationship between the object’s
kinetic energy and the height of the object above its release point? [Neglect friction.]

Ph-3 bv

> > > >
o P o o o
o Top > V=0 ] @ Q
c = c c
w L w w
8 2 2 2
£ £ g 2
¥ | X | ¥ | ' X
Height Height Height Height
D) (2) (3) (4)
47 In the diagram below, X represents a particle in a spring. ” SENEY g -
b’k\) “lkj-:»\( ¥5i P“"(‘ ‘4_]

X Vuhr\t Pa\,/‘t./ 40

1l J-L'Lwél. A A
Ware

Which diagram represents the motion of particle X as a longitudinal wave passes through the spring
toward the right? .

O —
ne ©
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48 As represented in the diagram below, two wave pulses, X and Y, are traveling toward each other in a rope.

Both wave pulses have an amplitude of 0.30 m.

49 The horn of a car produces a sound wave of constant frequency. The car, traveling at constant speed,
ay from a stationary observer. Which graph best represents the

approaches, passes, and then moves aw.
frequency of this sound wave detected by the observer during the time interval in which the car approaches,

passes, and moves away?

> > > >
90 90 80 80
SCc >c s 4
T - Q Q Q
[T [T Qs [ =]
? o N o 9o 2T
Q0 Q0 Q0 Q0
o& ok os ok
Time Time Time Time

(1) (2) (4)

P
D}Pﬂ-’ f—p&} ﬂpproucl. - ;-’I\ 1£L Dcp—-*’l" \bll/ ,)
50 A combination of two idéntical resistors C(gnnécted in series has an &qt%lent resistance of 10. ohms. What
is the equivalent resistance of the combination of these same two resistors when connected in parallel?

@25 Q (3) 10. Q
50Q (4) 20.Q

SV:O) A,
Pl
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Part B-2 24 =
ﬂ\ 51 1.0cm = L/ N Fem CL/OUt ‘
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52

S

32N




+|

4l

fc.:\)l‘-’l = Fem ™ Scak A~

83 L4 o Zom= Y2268, & Mol of Loty
o )
54-55 W:F& F-ano M“ﬂ) bo po-e./b,/ (25’2’20)
V(¢
Hes
(G~ ¢ $h w/osn{s)
S = g uice e
—
57
INormal J?aﬂ”‘;'to 2
: s hime P
: G=ov
: (33%2°)
|
|
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60-61 él‘;b"
f= (00 Y

e - 207

Xzl

' (C.’q-\ffdn «./N-)s)
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4L G“';?, ; Part C ; . :
66-67 L:,sz (a*, '?/2/@2025»\;:, 2&)($‘}0D'¥5CA Bt § 'V Cx

Rz Dfmce 4okt @ 25°)
{2 S0 e

it ARGy

:?7 - L :‘(5‘/‘"0/(‘/0'/" R
. e :% A
(5’4464, V/AA) 154 = / 231x/i—? A=

= ~/0
L ¥,
e T, E.IX/0 m

S e . Es

/‘lv.ﬂ"l\ad.- m& .

1Y69-70
‘é’%) | o ve
p= 7 -
vz IZov X4 Her
Riibn (s B A C) Poizov)t p, (e
: T ?‘\/O
A0
P- £§O W
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76-77 = 3COK dc :,‘./L 3-2'"347':. VL.
" ST 9s B2 & M
Tz Yim -
[velr9y
(5&«‘94 w7} V=-Af2Ak
Fe=mac

/3'60,% (32"'/>L)
+'78 Yeco N
Flzg E-F or &C}Vomgau)«'c C’\')/
‘F’SO DCCV‘(&LC— F—(;

Fé_ = mx/z'
~
o B,
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