Part A

Answer all questions in this part.

Directions (1-33): 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 for Physical Setting/Physics. Record your answers on your separate answer sheet.

Base your answers to questions 1 and 2

on the
information helow. '

In a drill during basketball practice, a
player runs the length of the 30.-meter court
and back. The player does this three times in
60. seconds.

T

I The magnitude of the player’s total displacement
after running the drill is

N

A

30.m ]

(Not drawn to scale)

(1} 0.0 {3) 60. m
{2) 30. m (4} 180m - 4

2 The average speed of the player during the drill is
(1) 0.0 m/s (3} 3.0 m/s
(2) 0.30 s {4y 30. m/s

3 A baseball is thrown at an angle of 40.0° above
the horizontal. The horizontal component of the

basehall’s initial velocity is 12.0 meters per.

second. What is the magnitude of the ball’s initial
velocity?

{1} 7.71 m/s
{2) 920 m/s

(3) 157
{4) 18.7 m/s

2 Two 20 -newton forces act concurrently on
an object. What angle between these forces will
produce a resultant force with the greatest
magnitude?
(1) 0°
(2) 45°

(3) 90.°
(4) 180.°

3 A car traveling west in a straight line on a highway
decreases its speed [rom 30.0 meters per second
to 23.0 meters per sccond in 2.00 seconds. The
car’s average acceloration during this time
interval is
(11 3.5 m/s? east
(21 3.5 m/s? west

{31 13 mv/s? east
)13 mAs? west

6 A car, initially traveling east with a speed of
5.0 meters per second, is accelerated uniformly
at 2.0 meters per second?® east for 10. seconds
along a straight line. During this 10.-second
interval the car travels a total distance of

(1) 30. m (3} 1O0x10%2m
(2} 80. m (4) 1.5% 10%°m

1 Scalar is to vector as

(1) speed is to velocity
(2) displacement is to distax}ce
(3) displacement is to velocity
(4) speed is to distance

Hemer mb cmmctant _\n:%]nr‘ify
I Which term identifies a scalar quantity?
(1) displacement

(3) velocity i
(2) momentum

(4) time

& A child riding a bicyele at 15 meters per second
accelerates at -3.0 meters "per second® for
4.0 seconds. What is the child’s speed at the end
of this 4.0-second interval?

1) 12 m/s (3) 3.0 mss
(2) 27 m/s (4} 7.0 m/s

v 4 oa race, a runner traveled 12 meters in
4.0 seconds as she accelevated uniformly from
rest. The magnitnde of the acceleration of the
runner was
(1) 0.25 m/s?
{2) 1.5 m/s?

{3) 3.0 m/s?
{4) 48 m/s2

21If a car accelerates uniformly from

‘ rest to
igo meters per second over a distance of
- weters, the mapnitude of s car
acceleration is ¢ fhe car’
(1) 0.15 m/s2 (3} 2.3 /2
(2) 1.1 m/s2 (4) 6.7 m/;;2
3 An ohject accelerates 1.111ifr)1‘111i).' From 3.0 meters

per second cast to 8.0 meters
2.0 scconds, What is the
acceleration of the object?

(1) 2.5 ms2
(2) 5.0 01/

per second cast in
nagnitide of e

(3] 5.5 15142
14) 171 nys?




9 . -
62 Reg‘ardlless of the method used to generate electrical energy, the amount of energy provided by the
i]('};;‘lce is a;l)ways grelater than the amount of electrical energy produced. Explain why tﬁ.ere’ is 1
itference between the amount of energy provided by the source - ical enery
iy ) gy p Y source and the amount of electrical energy

VelBatqte )‘zmér ;%nsw?rsj to questions 63 through 65 on the graph below, which represents the relationship between
ocity and time for a car moving along a straight line, and your knowledge of physics

Velocity vs. Time
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63 Determine the magnitude of the average velocity of the car from ¢ = 6.0 seconds to £ = 10. seconds [1]

G4 Determine tl aenitude e . e . .
e the magnitude of the car’s acceleration during the first 6.0 seconds. [1]

65 Identity the physical quantity represented by the shaded areq on the graph. [1]

A gitl rides her hicycle 1.40 kilometers west, 0.70 kilometer south, and 0.30 kilometer east in
12 minutes. The vector diagram in your answer booklet represents the girl’s first two displacements
in sequence from point P. The scule used in the diagram is 1.0 centimeter = 0.20 kilometer.

071 On the vector diagram in your answer booklet, using a ruler and a protractor, construct the following
# "\Q vectors: '

» Starting at the arrowhead of the second displacement vector, draw a vector to represent the
0.30 kilometer east displacement. Label the vector with its magnitude. [1]

e Draw the vector representing the resultant displacement of the girl for the entire bicycle trip and
label the vector R. [1]

72-73 Calculate the girls average speed for the entire bicycle trip. {Show all work, including the equation
and substitution with units.] {2]

P 74 Determine the magnitudle of the girls resultant displacement for the entire bicycle trip, in kilometers. [1]

[ ' :
N)etm'mme the measure of the angle. v degrees. hetween the yesultant and the L4O-kilomoeter
lisptacement vector, [1]




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

36 The diameter of an antomohile tire is closest to

(1) 10% m {3) 10" m
(2) 10°m {(4) 10’ m

37 The vector diagram below represents the velocity
of a car traveling 24 meters per second 35° east
of north.

What is the magnitude of the component of the
car’s velocity that is directed eastward?

{1} 14 m/s (3} 20 m/s

(2} 20. m/s (4) 42 m/s

1 Which quantities are scalar?

{1} speed and work

(2) velocity and force

(3) distance and acceleration
(4) momentum and power

2 A 3.00-kilogram mass is thrown vertically upward
with an initial speed of 9.80 meters per second.
What is the maximum height this object will
reach? [ Neglect friction.] :

{17 1.00m (3) 9.80m
PU(2) 190 m (4) 196m

39 A car is moving with a constant speed of 20. meters
per second. What total distance does the car travel
in 2.0 minutes?

(1} 10. m
(2} 40. m

(3) 1200 m
{4) 2400 m

40 A car, initially traveling at 15 meters per second
north, accelerates to 25 meters per second north
in 4.0 seconds. The magnitude of the average
acceleration is
(1) 2.5 ovs®
(2) 6.3 m/s*

{3} 10. m/ss?
(4} 20. m/s?

I Which quantity is scalar?
(1) mass
{2) force

{3) momentum
{4} acceleration

2 What is the final 5pee(l' of an object that starts
from rest and accelerates uniformly at 4.0 meters
per second® over a distance of 8.0 meters?

(1} 8.0 m/s (3) 32 m/s
{2) 16 mi/s (4) 64 m/s

3 The components of a I5-meters-per-second
velocity at an angle of 60.° above the horizonta]
are
(1} 7.5 w/s vertical and 13 m/s horizontal
(2) 13 m/s vertical and 7.5 m/s horizontal
{3} 6.0 w/s vertical and 9.0 m/s harizontal
(4) 9.0 mvs vertical and 6.0 m/s horizontal

4 What is the time required for an object starting
from rvest to fall freely 500 meters near Earth's
strface?

{1} 5105 {3) 10.1% :
(2) 255 (4} 7.14 s t

* A truck, initially traveling at a speed of 22 meters

Per second, increases speed at a constant rate of
2.4 meters per secong? for 3.2 seconds. What is

the total distance traveled by the trek during

this 3 2-second time intervalp

{1 12, (3) 7
(1)1 o) Tl
(2) 38 m | 5

{4} 831



Pat A
Answer all questions in this part.

Directions (1-35). For each statement or question, write in your answer booklet the number of the word
or expression that, of those given, best completes the statement or answers the question.

1 A baseball player runs 27.4 meters from the 6 As -shown in the diagram below, a student
batter’s box to first base, overruns first hase by standing on the roof of a 50.0-meter-high
3.0 meters, and then retwrns to first base. building kicks a stone at a horizontal speed of
Compared to the total distance traveled by the 4.00 meters per second.

player, the magnitude of the player’s total
displacement from the batter’s box is

{1} 3.0 m shorter (3) 3.0 m longer
(2} -86.0 m shorter (4) 6.0 m longer

4 A rock is dropped from a bridge. What happens
to the magnitude of the acceleration and the
speed of the rock as it falls? [Neglect friction.
(1) Both acceleration and speed increase. 00m
{2) Both acceleration and speed remain the

same.
(3) Acceleration increases and speed decreases.
(4) Acceleration remains the same and speed
increases.

J

TITTTTTTT 777777777777
Level ground
(Not drawn 1o scale)

3 A car traveling on a straight road at 15.0 reters
per second accelerates uniformly to a speéd of
21.0 meters per second in 12.0 seconds. The
total distance traveled by the car in this

12.0-second time interval is S _ ‘ :
How much time is required for the stone to

Ezl?r ]3200 :: E;; gég ]T' reach the level ground below? [Neglect friction ]
(1) 3.19% (3) 10.2s
149Kl basehall " {2) 5.10s (4) 1255
4 A 0.149-kilogram baseball, initia y moving at ) ‘
15 meters per second, is brought to rest in 37 The graph below shows t‘he TB]&thl’lShlP befweft‘ﬂ
0.040 second by a baseball glove on a catchers tl}e speed and elapsed time for an object fulling
hand. The magnitude of the average force freely from rest near the surface of a planet.
exerted on the ball by the glove is s .
(1) 22N (3 17N 00 peed vs. Time
(2) 29N (4) 56 N - 71771
80
5 Which body is in equilibrium? . < AR o R S
(1) asatellite moving around Earth in a civcular - B .
Ol'bit 8 40
{2) acart rolling down a f;l'iCtiOlllt‘.SS incline t% i
(3} an apple falling freely toward the smiface of 20 A
Earth _ _ ;
(4) a block sliding at constant velocity across a 016 20 30 0
tabletop .
Time {s)
P& Physivs—June "10 [2,}

What is the total distance the object fulls during
the first 3.0 seconds?

(1) 12m {3) 44 m
(2% 924 0, [ Sats T




42 A student throws a baseball vertically upward and then catches it If vertically upward is considered to be
the positive direction, which graph best represents the relationship between velocity and time for the
haseball? [Neglect friction.]
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43 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
swface of the planet is approximately

(1} the same (3) one-half as great
{2) twice as great (4) four times as great .

A machine fired several projectiles at the same angle, 8, above the horizontal. Each
projectile was fired with a different initial velocity, v;- The graph below represents the

relationship hetween the magnitude of the initial vertical velocity, Uy and the magnitude
of the corresponding initial velocity, v,, of these projectiles.

lnitial Vertical Velocity vs,
Initial Velocity

s 40
= //
Z 30. =

o

2 20, = =

(1]

[ I
£ 7

g 10. <

3 e

E

3
0.0 10.  20. 30. 40. 50. 60.
Initial Velocity (m/s)

51 Determine the magnitude of the initial vertical velocity of the projectile, 0, when the magnitude of its
initial \r'eiocit}’, v, was 0. meters per second.  [1] '

52 Determine the angle. 8, above the horizontal at which the projecﬁles were fired. |1

53 Calculate the magnitude of the initial horizontal velocity of the projectile, v, , when the magnitude of its

initial velocity, v, was 40, meters per second. [Show all work, including the equation und substitution with
nmite | [al






