Question:

Consider the functions of kinematic motion. Which of the following statements is false?

a. The instantaneous position is determined from the second derivative of the acceleration
function. _

b. The kinematic equations are valid for uniform acceleration only.

¢. Theinstantaneous velocity is determined from the integral of the acceleration function.

d. The instantaneous acceleration is determined from the derivative of the velocity
function.

Answer:
The correct answer is . The instantaneous position is determined by twice integrating the
acceleration function.




Question:

Arrange the steps below in the correct order sequence for the process of finding
velocity-position by integration.

Apply initial conditions

Rewrite integrated function

Determine integration constant

Substitute given numerical values to find v or x at a particular instant

® o0 T oo

integrate original function

Answer:
The correct answeris: e—a—-c—b~d




Question:

A particle moving along the x-axis has its motion desctibed by the equation v = 2¢ 1 -2t
where #is in meters/sccorid and /#1s in seconds. The acceleration of the object in the x-
direction at time £ = 2.0 seconds is:

a. Gm/s
b, 12 m/&
c. 4m/js
d. 22 m/§

e. 20m/s
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Answer:
"T'he correct answer is 4. The acceleradon of an object can be determined from its velocity
dv
function using the relatonship a = ”{7 In this problem:
: : it
v =2t -2t
odvod .
Q= = (27 —2t)
dt dt
a=6t" -2

a(205) = 6(25) =2 =22m/5°



Question:

A particle moving along the X-axis has its motion described by the equadon v = 2t -2t
where ¥ is in meters/second and 7is in seconds. The displacément of the object in the x-
direction between 7 = 1 second and ¢ = 2 seconds is:

a. -0.5m
b, 1m
c. 35m
d 45m
e. 40m
RN ! A Pekoes e
Answer:

‘I'he vorrect answer is d. The displacement of an object can be determined from its velocity
function using the relationship x = fv dt. In this problem:
v=2r" -2t
x=fvdi= @20 ar
1

x=—t -t
2

2

1 1 _

~w Xy, — X, = M24_23 _ _}4_12

Ax = X, — X, (2 ) (2 )
Ax =45m




Question:
A student collects position-time data for an object moving along the x-axis, and determines

that the motion corresponds closely with a mathematical model of x =1 S5:2420t-10,
where X is in meters and /is in seconds, Assuming that object moves according to this
model, it can be determined that

a. at time /= 0, the object was at the origin
b. at ime ¢/ = 0, the object had an initial velocity of 1.0 m/s
c. attime = 0, the object had an initial acceleradion of 1.5 m/s
d. during the motion, the acceleration of the object vatied according to time-squared
e. none of these
£32013, Richard White, LearnAPphysics.oom
Answer:

'The correct answet is ¢. We can use the position-time function for the object to identify the
objects position, velocity, and acceleration in a couple of different ways.

d’x

"The calcutus approach is based on the fact that v = %x— yand d=——, or d= %v— . Applying
1 1 t

these relationships to the model, we see that

V= %(1.5:2 +2t~1)

and

d .
a= -{E;(BHZ)

v=3t+2 a=3
By using /= 0 in the x(2), #2), and aft) equations we can see that none of the statements a-d
are true. Instead, at time /= 0 the object has an intial posidon of -1.0 m, 2 velocity of 2.0
m/s, and an acceletation {constant throughout its motion) of 3.0 m/s".

A non-caleulus approach to solving this problem would consist of comparing the equaton
. . . ‘ 1 )
with the kinematics equation X, = X; v+ —at*. Rearrange this kinemaltics equation and

compare it wigh the equatign of the object’s motion:

L)

[ ]

0¢

Here we can clearly identify the same initial position, the initial velocity, and the acceleration
of the object according to the terms and coefficients in the equations.



Question:

A particle moves along the Meaxis with an acceleration of 4 = 182 where # has units of m/ 5,
1f the particle ar time £ = 0 is at the origin with a velocity of -12 m/'s, what is its position at /
= 4.{)s¢

a. 12m
h. 72m
c. GDm
. lddm

e, 196m
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Answer:
The correct answet is & The particlc's displacement as a function of dme can be determined
by analyzing the antderivative of the acceleration and velocity:

\fzfa dr, and x=fv dt
To get the velocity as a function of time; _
¥ = f (8¢ dt =91> +C = 91" + ~12, where we've given (T the value -12, which represents the

velocity of the parricle ac tdime 7= 0.
Continuing:

v= [0+ -12 dr = 3t =120+ C = 31" - 121

In this case, ¢ = 0 because the locadon of the patticle at time /= ) was the origin.
Now, solve with £ = 4.0s;

x=3 -121 = 3(4)° ~ 12t = 144m



Question:

An object moving along the x-axis has its positdon given by the equation

x =208 - 3.0t + 4, with x in meters and / in seconds. What is the aceeleration of the object
at time ¢ = 4.0s7

a. 24 m/§
b, 46 m/¢
c. 13m/s
d. 16 m/s®
e. 40m/¢
13000, Richard White. LearnAPplysics.com
Answer:

The correct answer is £. An obiect’s aceeleratdon is given by the second derivative of its
g ¥
position function:

x=20t-30t+4

b & i(ztorz ~301+ 4) —401-30
dr dt
M (40t-30)=40

de  dt



Question:

What is the first step in determining the instantaneous velocity and position functions for an
object whose gcceleration function shows a motion that is not uniform?

a. Apply the kinematic equations to differentiate the acceleration function and then use
the initial conditions given to determine the velocity function.

b. Integrate the acceleration function and then apply the kinematic equations to
determine the position function.

¢. Apply the kinematic equations to differentiate the acceleration function and then apply
the initial conditions given to determine the velocity function.

d. Differentiate the acceleration function and then use the initial conditions given to
determine the velocity function.

e. Integrate the acceleration function and then use the initial conditions given to
determine the velocity function.

Answer:



Qunestion:

Vinkigt

A “frictionless cart,” with wheels that turn with negligible friction, is given an initial velocity
up an inclined ramp as shown. The cart reaches a maximum height on the ramp before
coming to a stop and then rolling back down the ramp, If the positive direcrion is considered
“ap the ramp,” which motion graph correctly describes the motion of the cart on the ramp?

D204, Richard Whire: LoamAPplusiescom

Answer:

The correct answer s b. The cart has an initial positive velocity up the ramp, and this
velocity decreases to zero as the cart reaches its high point. As the cart begins to roll back
down the ramp, its velocity is negative, and increases in the rregative direction as it speeds up
down the ramp. )

If asked, we could identify the acceleration of the cart by examining the slope of this velocisy-
/ime graph, where the slope is the “rise over the run” of the graph. With velocity on the y-axis
and time on the Xx-axis, M = rise %éﬁ = g (acceleration).

run At



Question:

A race car drives at constant speed on a horizontal track, starting at point A and proceeding
in order to points B, C, etc. until returning to point A, on the race wack shown above. The
tace track consists of rounded, citcular corners, each equal in length to the siraighe-line
segments that connect them. Which graph best represents the magnitude of the acceleration
of the car as it moves around the track?

1.
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Answer:

The correct answer is & The car is craveling at constant speed, so the only acceleration it will
experience duting its trip around the track is centripetal aceeleratdon, when it Is moving in a
circular fashion at the corners. Thus, it as accelerating duting line segments AB, CD, EF, and

GH, but has no acceleraton when it is traveling the straight-line sepmencs thar connect
those circular corners.




Question:

The motion diagram below shows an object moving along a curved path at constant speed. At
which of the points A, C, and E does the object have zero acceleration?

a. Point A only

b. Point C only

c. Point £ only

d. Points A and C only
e. Points A, C, and £

#2032 Pearson Edutetian, Ire

Answer:

b.
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Question:

Which statement concerning kinematic rectilinear motion is correct?

I The magnitude of an object’s average velocity is always egual to its average speed
over some time interval.
iL. The magnitude of an object’s instantaneous velocity is always equal to the object’s

speed at that instant.
M. The magnitude of an object’s displacement over some time interval can never be
equal to its distance during that interval.

a. lonly

b. Hlonly

c. landlil

d. lland Il

e. L Ilandlll
Answer;

b.



Question:

An object is released from rest from a certain height above the ground. If the effects of air
resistance are neglected, which of the following statements is true?

a. The object travels 9.8 m during each second
b. The object’s speed changes by 9.8 m/s during each second
¢. The object’s acceleration changes by 9.8 m/s” during each second
d. The object travels 9.8 m only during the first second
e. None of the above
Answer:

b. The acceleration g in free-fall is constant. This causes the speed to change by a
constant amount.

Question:

Which of the following statements concerning the S/ System are correct?



Question:

The diagram below shows the positions of an object falling upwards at
equal time intervals. The velocity at the first point is v.

According to the law of falling bodies, what is the velocity at the

4™ point? Neglect the effect of air.

(A) 4v

(B) 4v*
{C) 16v
(D) v/4
(E) v/16

Answer;

d.




Question:

A tnass is dropped from a height 4 above the ground, and freely falls under the influence of
gravity. Which graphs here correctly describe the displacement and velocity of the object
during the time the object is falling? Consider the "up" direction to be positve.
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Answer:

‘The correct answer is & The object begins to fall from a height b in the negative direction,
accelerating as it falls, so it's covering a greater and greater distance per unit time. ‘This s
consistent with the displacement graphs a, ¢, d, and e. The object’s speed increases with time,
but its velocity is in the downward, or negative direction, as indicated in the velocity-time
graph for answer &



Quaestion:

Which of the following statements concerning free-fafl motion are correct?

I, The rate of change of position is constant during free-fall.

I The rate of change of velocity is constant during free-fall.
. The rate of change of acceleration is zero during free-fall.
a. lonly
b. Il only
c. lllonly
d. land il
e. lland Il
Answer:
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Qucstion:
A baseball is tossed straight up into the air in the +y direction. Which of the following
statements is true at the point where the baseball reaches its greatest height?
a. ‘The velocity of the ball is O and the aceeleration of the ball is negative,
‘t'he velocity of the ball is 0 and che acceleration is 0,

1

c. ‘'The velocity of the ball is positive and the acceleration of the ball is negative
d. The velocity of the ball is positive and the acceleration of the batl is 0,

c. The velocity of the ball is negadve and the acceleration of the ball is negative,

ey, Rickard White, Leara A plasioacon
Answer:

‘I'he correct answer is . Although the ball’s instantaneous velocity at this point in its path 15
0, ics acceleration remains a constant 9.80 m/s” in the downward {negative) direcdon.

hitp://www.learnapphysics.com/show_image.php?image=878b2da837qa.jpg 5/2/2012



Question:
Which statement regarding free-fall motion is correct?
Neglect the effect of air.

. When objects fall upward, they accelerate downward.
i The rate of change of position for falling objects is constant.

1. The acceleration of an object falling vertically downward is zero.
a. lonly
b. Il only
c. fandll
d. 1landlll
e. |, llandIl
Answer:



Question:

The graphs below could correspond to which motion?

X {position) v (velociy) a (acceleration)

t (time) — ¢ {time)

1 (ttme)
. An object falling upward.
Il.  An object falling downward.
li. An object with uniform acceleration moving along a horizontal path with

increasing speed.

| only

i only
land Il

Il and 11
[, Itand Il

® o0 D

Answer:

d.



Question:

Which statement regarding uniformly accelerated motion is correct?

I. Free-fall motion is not an example of uniformly accelerated motion, if the effect of
air resistance is neglected.
Il. The rate of change of velocity in any uniformly accelerated motion is constant if the
effect of air resistance is neglected.
I1I. The rate of change of an object’s total displacement when accelerating uniformly is
never constant and changes with time according to the law of odd numbers.

a. lonly

b. llonly

c. Hlonly

d. landil only

e. I,Nandlil
Answer

b,



Question:

A student gives a steel ball an initial velocity to roll it up an inclined plane. in terms of the

distance x traveled during the first interval of time, how far does it travel during the fourth
interval of time?

a. 4x

h., 7x

c. 16x

d. 1/4* x

e. 1/7x
Answer:




