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KINEMATICS PRACTICE MULTIPLE CHOICE
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2. An objc;ct slides off a roof 10 meters above the ground with an initial horizontal speed of 5 meters per second as

shown above. The time between the object’s leaving the roof and hitting the ground is most nearly

(A\% s (B)—Jl——is s D)2s  (E) 5V2 s

Questions 4-5
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At time t = 0. car X traveling with speed vy passes car Y. which is just starting to move. Both cars then travel on two
Af&« N J‘_‘, parallel lanes of the same straight road. The graphs of speed v versus time t for both cars are shown above.

CUfY< A{!A 4. Which of the following is true at time t = 20 seconds?
x A)Xar Y is behind car X.  (B) Car Y is passing car X. (C)Car Y is in front of car X.
Jn A}/ C(i/ ( D) Both cars have the same acceleration. (E) Car X is accelerating fester then car Y.

S ML M 508"- From time t = 0 to time t = 40 seconds. the areas under both curves are equal.  Therefore, which of the
following is true at time t = 40 seconds?

M(W* (A) Car Y 1s behind car X. (‘ar Y is passing car X. (C)Car Y 1s in front of car X.
(D) Both cars have the same acceleration. (E) Car X is accelerating faster than car Y.

28. A body moving in the positive x direction passes the origin at time t = (. Between t =0 and t = | second. the
body has a constant speed of 24 meters per second. Att=1 second. the body is givcnln constant acceleration of
6 meters per second squared in the negative x direction. The position x of the body at t = || seconds is
(A)+99m  (B)+36m (D)-75m  (E)-99m 4™

1993:
1. In the absence of air friction, an object dropped near the surface of the Earth experiences a constant acceleration
A _about 9.8 m/s”. This means that the m_/g
\/}l\\\\ ¥ speed of the object increases 9.8 m/s during each second (B) speed of the object as it falls i1s 9.8 m/S
\y ({C) object falls 9.8 meters during cach second (D) object falls 9.8 meters during the first second only 3

(E) derivative of the distance with respect to time for the object equals 9.8 m/s’
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2. A 500-kilogram sports car accelerates uniformly from rest. reaching a speed of 30 meters per second in 6 as 5 d
seconds. During the 6 seconds, the car hasgtraveled a distance of J. (5 )( %)t0
(A)I5Sm  (B)30m  (C)60m (E) 180 m LA7 2
AL= ?0

3. At a particular instant, a stationary observer on the ground sees a package falling with speed v, at an angle to the
vertical. To a pilot flying horizontally at constant speed relative to the ground. the package appears to be falling
vertically with a speed v; at that instant. What is the speed of the pilot relative to the ground? L _V£ =

v,
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16. A balloon of mass M is floating motionless in the air. A person of mass less than M is on a rope ladder hanging
from the balloon. The person begins to climb the ladder at a uniform speed v relative to the ground. How does

the balloon move relative to the ground? )H(CU\-\W
{A) Up with speed v {B) Up with a speed less than v @)ovm with speed v Uy‘ M ;
(D) Down with a speed less than v (E) The balloon does not move. X’ ‘(Nﬁu”\

0

19. An object is shot vertically upward into the air with a positive initial velocity. Which of the following correctly
describes the velocity and acceleration of the object at its maximum elevation?

{A) Positive Positive

(B) Zero Zero

C) Negative Negative
(D) Jero Negative

(E) Positive Negative

25. A spring-loaded gun can fire a projectile to a height h if it is fired straight up. If the same gun is pointed at an
angle of 45° from the vertical, what maximum height can now be reached by the projectile?

(A) 4 ‘B)Zf/:‘!_ @ u)):% (E)h ~ >
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Questions 27-28

A ball is thrown and follows a parabolic path. as shown above. Air friction is negligible. Point Q is the highest point
on the path.

F% 27. Which of the following best indicates the direction of the acceleration. if any. of the ball at point Q 7

[ (B) \ @ (D) @«—

alvsy
&9)”\‘ (E) There is no acceleration of the ball at point Q.

28. Which of the following best indicates the direction of the net force on the ball at point P ?

(A)/ | PE— (C)\ ® ¢—

1998:

2. The velocity of a projectile at launch has a horizontal component vy, and a vertical component v,. Air resistance
is neghgible. When the projectile is at the highest point of its trajectory. which of the following show the
vertical and horizontal components of its velocity and the vertical component of its acceleration?

Vertical Horizontal Vertical
Velocity Velocity Acceleration
(A) v, Va 0
By v, 0 0
i o Vi 0
(D) © 0 g
0 Vi g

b

o
3. The graph above shows the velocity v as a function of time ¢ for an object moving in a straight line. Which of
the following graphs shows the corresponding displacement x as a function of time 7 for the same time interval?
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26. A target T lies flat on the ground 3 m from the side of a building that is 10 m tall. as shown above. A student
rolls a ball off the horizontal roof of the building in the direction of the target.  Air resistance is negligible. The
horizontal speed with which the ball must lcave the roof if it is to strike the target is most nearly

5
(D)3 mis (E)lO\Em/s

i 2. An object is dropped from rest from the top of a
400 m cliff on Earth. If air resistance is negligible,
what is the distance the object travels during the
o ' first 6 s of its fall?

(A) 30m
(B) 60m

' : C) 120
1. The graph above shows v'elocity v versus time ! ) 30
for an object in linear motion. Which of the follow- 3] =

&L( L ing is a possible graph of position x versus time
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Note: Figure not drawn to scale.

33. An object is thrown with velocity v from the
edge of a cliff above level ground. Neglect air
resistance. In order for the object to travel a
maximum horizontal distance from the cliff
before hitting the ground, the throw should be

24. The position of an object is given by the equation at an angle @ with respect to the horizontal of
x=3.012 + 1.5¢ + 4.5, where x is in meters .
S ol " (A) greater than 60° above the horizontal [ y) }
A . e (B) greater than 45° but less than 60° above ans
acceleration of ject t‘- .0s? MIM she hosionssd | "
iA: 3.0 m/s? J’ﬂ ke seuad (C)/greater than zero but less than 45° above W7
6.0 m/: ¥l g the horizontal
(C) 9.0m/s? %; = 6 ¢ D) zero
(D) 19.5 m/s? (E) greater than zero but less than 45° below

(E) 36 m/s? J/” _ b the horizontal
i

2009:

Starting from rest, a vehicle accelerates on a
straight level road at the rate of 4.0 m/s” for 5.0 s.

1. What is the speed of the vehicle at the end of this
time interval? o~
(A) 13mss \[f ([(”/)l)(b/ “02-0
10 m/s
) 2 ‘
(D) 80 m/s
(E) 100 m/s

2. What is the total distance the vehicle travels

during this time interval? 6. If air resistance is negligible, the speed of a 2 kg

sphere that falls from rest through a vertical

m & isplacement of 0.2 m is most ne
(A) 10 A%’ZJ(L‘)(%) _ 50,.\ displacement of 0 ( nearly

(B) 20m (A \\2: 2(_10){0‘2) - 17'

w

(C) 25 m

(DL40 m

; (©) 3m/s

© S :
(E) 5m/s V= L
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5. An object is thrown vertically upward in a region
where g is constant and air resistance is
negligible. Its speed is recorded from the moment
it leaves the thrower's hand until it reaches its
maximum height. Which of the following graphs
best represents the object’s speed v versus

tme 7 :

29. A projectile 1s launched from level ground with an
(A) ‘U initial speed v, at an angle @ with the horizontal.
If air resistance is negligible, how long will the

projectile remain in thc mr’

(A) 2uy/z \O/ , ( })(6) \[ S;ﬂﬁ'b

(B) 2u,cos@/g
o ! (C) vycosb/g §
(B) v D) U,,sinG/g t \f“ Sln \

nd”

(E) 2u,sin8/g Jj}
N, ?

SRS t”’l/

y
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o 31. An object of unknown mass is initially at rest and
(D) v dropped from a height A. It reaches the ground

with a velocity v, The same object is then raised
again to the same height A but this time is thrown

downward with velocity u,. It now reaches the
/ ground with a new velocity v,. How is v,
—-{ related to v, ?
(E) f (A) vy =u/2 K

(B) v, =Y

@nTD = AN (-))

(D) vy, = 2y,
{ (E) v, =4v L
t ) l \[\ ;Dh

y 2V, + A1)
" L

v AN,

v o=y,
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