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#2 Motion Practice Test
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Multiple Choice
Ide the choice that best completes the statement or answers the question. o COSC@ O) - 20
; = i O W"b’

Q) 1. A ball is thrown with an initial speed of 20 m/s at an angle of 60° to the ground. If air resistance is negligible,

what is the ball’s speed at the instant it reaches its maximum height from the ground?
a. zero b. 10m/s c. ldmfs d 17m/s

EXPERIMENT 1 EXPERIMENT 2
BaLL RELEASED BALL HORIZONTALLY
FAOK REST ROLLS OFF TABLE
5] o
Flgure 1 Flgure 2
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(#1-1) A student wants to investigate the motion of a ball by conducting two different experiments, as shown
in Figure 1 and Figure 2 above. In Experiment 1, the student releases a ball from rest and uses a slow-motion

é* camera to film the ball as it falls to the ground. Using video analysis, the student is able to plot the ball’s
horizontal position x and vertical position y as a function of time t. In Experiment 2, the student horizonially

rolls the same ball off a table, and uses video analysis to plot the ball’s horizontal position x and vertical

© position v as a function of time t starting from the instant the ball leaves the table. The graphs from each

. experiment are shown above along with each graph’s best-fit curve line.
Which of the following conclusions can the student draw from the graphs, and why?

a. The horizontally rolled ball travels a ¢. Since both balls have zero horizontal
greater horizontal distance and takes a acceleration, they reach the ground at the
longer amount of time to reach the same time.

ground. ;

b. The released ball travels with a slower Since the balls have the same vertical
speed and takes a longer amount of time position at any given time, they reach the
to reach the ground. ground at the same time.
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k 3. (#1-1) A student is provided with a battery-powered toy car that the manufacturer claims will always operate
at a constant speed. The student must design an experiment in order to test the validity of the claim. Which of
the following measuring tools can the student use to test the validity of the claim? Select two answers.

Photogates placed at the beginning, end, and at various locations along the track that the car travels on

B J A meter stick to measure the distance of the track that the car travels on

/ C. A motion detector that is oriented perpendicular to the direction that the car travels.
D. A mass balance to determine the mass of the car

Z\\-‘ ) AandB c. CandD
p_')x“\) . BandC d. AandD
4. (#1-1) An object undergoes an acceleration as it travels along a straight, horizontal section of a track. Which
of the following graphs could represent the motion of the object? Select two answers.
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(#1-1) A rock of mass m is thrown horizontally off a building from a height h, as shown above. The speed of
the rock as it leaves the thrower's hand at the edge of the building is vo e
How much time does it take the rock to travel from the edge of the buildingto t d? Ji/ \)P)‘ Jﬁ)‘
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a b. 0 c. g &5 Bj} W
6.‘

1.8

10 e e
ARSI D g
e A R R BT,

Tirme (s)

Hotizontal Velochty (m/s)

(#1-1) A motion sensor is used to create the graph of a student’s horizontal velocity as a function of time as
the student moves toward and away from the sensor, as shown above. The positive direction is defined as the
direction away from the sensor. Which of the following describes the student’s final position xf in relation to
the starting position x0 and the student’s average horizontal acceleration ax between 0.0?s and 3.0s?
a. Position x¢is farther away from the sensor than x,, and ax is positive.
Position x; is farther away from the sensor than x,, and ax is negative.
¢. Position x¢1s closer to the sensor than Xy, and ax is positive.
d. Position X is closer to the sensor than %,, and ax is negative.
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7. (#1-1)In a classroom at time t = 0 , a sphere is thrown upward at a 45° angle to the horizontal. At time t1,
while the sphere is still rising, it bounces off the ceiling elastically and with no friction. Which of the
following pairs of graphs could represent the sphere’s horizontal velocity and vertical velocity as functions of
time t?
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(#1-1) The graph above shows the speed of a truck as it moves along a straight, level road. Which of the
following describe a method to determine the distance d the truck travels during the 10 s time interval
shown? Select two answers.

a. Multiply the average speed of 18 m/sby  c. Calculate the slope of the line in the

the 10 s travel time. graph to determine the acceleration a and
then use d = (1/2)at2 , where t is the
travel time.
b. Multiply half the initial speed of 30 m / s \d. #Calculate the area under the line in the
by the 10 s travel time. graph.

9. (#1) Two objects, X and Y, accelerate from rest with the same constant acceleration. Object X accelerates for
twice the time as object Y. Which of the following is true of these objects at the end of their respective
periods of acceleration?

a. Object X is moving at %me speedas ¢. Object X has traveled the same distance
object Y. j .
b. Object X is moving four times faster than {d. Object X has travele
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Time (5)
(#1) An object is released from rest near a planet’s surface. A graph of the acceleration as a function of time
for the object is shown Tor the 4s after the object is released. The positive direction is considered to be
upward. What is the disp 8 o the object after 2s7
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(#1) An object is sliding to the right along a straight line on a horizontal surface. The graph shows the
object’s velocity as a function of time. What is the object’s displacement during the time depicted in the
graph?
a. Om b, Im ¢. 8m d. lém
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A student performs an experiment in which the horizontal position of a toy car is recorded on ticker tape
from a device that places dots on the tape in equal time intervals. The series of dots in the figure represents
the motion of an object moving from the negative direction to the positive direction along the horizontal
direction. The time interval between each recorded dot is 1s. Which of the following experiments could the
student have conducted to create the data shown on the ticker tape? -

a. A toy car that initially increases its ¢. Atoy car that initially decreases its
speed, travels at a constant speed, and speed, stops, and then increases its speed.
~, then increases its speed again.
b. / A toy car that initially increases its d. A toy car that initially decreases its
speed, travels at a constant speed, and speed, travels at a constant speed, and
then decreases its speed. then increases its speed.
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13.

Six y- versus x- graphs are shown on a single set of axes.
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Which, if any, of these graphs is cﬁcmsi ent with the statement “If x doufiles, then y also doubles?” 6
Explain yonr reasoning. 8 % |
&
6

14. %,ﬁ \y/))\\(‘-)

Which of the following vectbr equations correctly describes the relationship among the vectors shovn in the

figure? -

A B 4 D E
P+3=F P=0+F P+R=p J| Psg+R=o | §ongofequations

Explain your reasoning. \/
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(a) Rank the magnitudes of the x-components of each vector.

[(A#Fe Fcl ede [ ofe [J [] []]
t 2 3 4 5 6 All All Cannot |
! Greatest Least the same  zero determine

Explain your reasoning.
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Velocity-time graphs for six toy robots that are traveling along 2 straight hallway are shown. All graphs have the
same time and velocity scales.

™~
Rank the%is,tm‘cg&aveled during these intervals.
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Explain your reasoning.

Two students throw wo rocks horizontally from a cliff with different
velocities, Both rocks hit the wazer below at the same time, but Rock
B hits farther from the base of the cliff. Use coordinates where up is
the positive direction, away from the cliff is the positive horizontal
direction, and the origin is at the top of the cliff at the point of release.

Sketch the acceleration versus time graphs for each rock.

Rock A (closer) Rock B (farther)
& 2 (horizontal) & a thorizontal)
time - time
éa (vertical) %a (vertical)
—f- —f-
time tims
— 29 ——9
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Rank the horizontal distance traveled by the capnonbails.
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Explain your reasoning,
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{7 points, suggested time 13 minutes)

In an experiment two identical rocks are simultaneousty thrown from the edge of a cliff a distance 4, above the
ground. Rock A 1s thrown vertically upward with speed vy and rock B is thrown vertically downward with speed
vp- Rock A and rock B strike the ground at times 7, and 1y, respectively. Consider the positive vertical direction to
be upward.

{2) On the axes given below, sketeh and label graphs of the velocity as a function of time for rock A and rock B.

. . 1 .
Label the time #3: Times ¢4 and :—Z-IA are given on the graph,

(b) Rock B hits the ground at time 7. Derive an equation for the time #, it takes rock A to hit the ground in terms
of vy, tp, and physical constants, as appropriate.



