Multiple-choice Section — Each question only has one correct answer.
1. During a short time interval the speed v in m/s of a car is given by v = at? + bt3, where
the time t is in seconds. The units of a and b are respectively:
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2. This graph shows the position of a particle as a function of time. What is its average velocity

betweent=5sand t =9s? o=iz =12
gzas: w3

A. 3m/s x (m)
-3m/s L et
C. 12m/s ' :

o . :
D. -12 m/s ! I

! |

E. Need additional information.
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3. Throughout a time interval, while the speed of a particle increases as it moves along the x
axis, its velocity and acceleration could be:

A. positive and negative, respectively
B. negative and positive, respectively
@ negative and negative, respectively
D. positive and zero, respectively

4. Astone is thrown horizontally and follows the path XYZ shown. The direction of the
acceleration of the stone at point Y is:
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5. A particle moves at constant speed in a circular path. The instantaneous velocity and
instantaneous acceleration vectors are:

A. both tangent to the circular path

B. both perpendicular to the circular path
perpendicular to each other

D. opposite to each other

6. You ride on an elevator that is moving with constant downward acceleration while standing
on a bathroom scale. The reading on the scale is

A. equal to your true weight, mg.
less than your true weight, mg.
C. more than your true weight, mg.

7. A heavy wooden block is dragged by a force F along a rough steel plate, as shown below
for two cases. The magnitude of the applied force F is the same for both cases. The normal
force in (ii), as compared with the normal force in (i) is:
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A. the same
B. greater
© less
D. less for some angles of the incline and greater for others
E. less or greater, depending on the magnitude of the applied force F~




8. Aflying insect smashes head-on against your front windshield as you are driving on the
freeway.

True or False. The force the insect exerts on your car is smaller than the force your car
exerts on the insect.

A. True

False

9. True or False. Whenever any force F actson an object, that object will move with
acceleration d, according to F = ma.

A. True

@ False



10a) As shown in the figure, a ball is thrown from the top a one building toward a

much taller building a distance L away. The ball is launched at angle 8 above horizontal

with a speed v,. Take y = 0 as the top of the first building and treat downwards’m
positive y-direction. What is the final y-position of the ball when it strikes the opposite ¢4 .= (v

wall?
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e 10b) Under what conditions will the ball hit the wall at a lower point than its starting

height? Under what condition will the ball hit the wall at a higher point than its starting
point?
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e 10c) Evaluate your answer to part a) in the case that the initial angle of the projectile
is zero, 8 = 0.
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e 10d) How does the final height of the ball in part b) change if the initial speed is
doubled?
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e 11a) An inclined plane makes an angle 8 with horizontal and has a pulley at the top. A
block of mass m; on the plane is connected to a freely hanging mass m, by a cord passing
over the pulley. Assume the string and pulley are massless, and ignore friction. Find the

) . . 1
acceleration a of mass m; down the incline. m,> block
Mz‘» b\oo\’-?—
\ diecron
S

tad
s 7."*\‘

o’
0»’:«\.'- EFx2ma s T-Fqt = m\a - 1- Mg3ing = =,

;oS

On m,;" 2‘:,( Mo = m,s—-\-

m,a= T/- Mﬁs:ne

+ A ™M, 7/f .
L4} d ~iq- masin®

$in® —N a(M‘\'M&\f'W\;ﬁ‘Mass:“e‘_’ a= M+ M

A TR S M)



m,> block 1

M= block 2

e 11b)

« Q)
e)
m,: block

M= bleck 2

i { i iy ond
Ta Ywe s‘s*un,wm Ine only influence on He occeleration is qeavity

is YW OI\\\‘ Obj
rigw ond downward. Since “block L' has o sess ok O, ¥rere

downward Ok ¥we rote of Sm.'\*‘, YA wold  canse
Yowords e puley dve Yo \he force of ;\;\o(,k 2's"  downwe-d accelaradion .

Evaluate your answer to part a) if m, = 0 and explain the motion of the system.
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Evaluate your answer to part a) if m; = 0 and explain the motion of the system.
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