Sofations

Physics 2414
Midterm #2 — Spring 2008

Version A
Multiple choice (6 pts each)

1. Yousit at a desk and push against it with your feet so that you slide across the floor.
The desk does not move. During the push and while you are still touching the desk
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both you and the desk exert the same force on each other.
b) neither you nor the desk are exerting any force on the each other.
c) you exert a force on the desk, but the desk does not exert any force on you.
d) both you and the desk exert a force on each other, but the force you exert is greater.
e) both you and the desk exert a force on each other, but the force the desk exerts is greater.

N eciton' s b)
La <)

2. You tie a stone to a string and twitl it in a horizontal circle above your head at a constant
speed. If you double the speed of the stone without changing the length of the string what
happens to the magnitude of the stone’s centripetal acceleration?
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3) Two masses are connected by a string which passes over a frictionless, mass less pulley.
One mass hangs vertically and one mass slides on a 30 degrees incline. The vertically hanging
mass is 4.0 kg and the mass on the incline is 6.0 kg. The acceleration of the 4.0 kg mass is,

a) 0.98 m/s?

b) 3.92 m/s > o= g (M +M508)  _ >
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6.86 m/s

e) 7.84 m/s>
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4) The masses are at rest on the inclines that are frictionless. What is the relationship between the

masses and the angles?

a) mp=m;

b) m; =mp sin 92

¢) m; tan6; = m; tan 6,
m; sin6; = my sinO,

e) m; cos6; = m; cosO,

5) Which free body diagram below correctly displays the forces acting on a car going around an
unbanked curve (the center of the curve is on the right) on a road surface with a frictional force
between the tires of the car and the road surface? (N=Normal, Fc=centripetal Force, f=force of

friction)
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E) None of the above.
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6) A truck weighs twice as much as a car and is traveling at twice the speed of the car.
What is the ratio of the truck’s kinetic energy to the car’s kinetic energy?
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7) You put a penny on a circular turntable, and watch it rotate at a constant
speed as illustrated in the diagram. While it is rotating you think about
all of the various vectors associated with this motion. Which of the sets
of vectors below best describes the velocity, acceleration, and net force
acting on the cylinder at the point indicated in the diagram?
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8) A car of mass m drives around a banked curve with friction of angle 6 as shown. According
to Newton’s second Law, what equations are correct?
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A) Fncos0+FicosO=ma, ; Fysin0-Fsin0=W
B) Fnsin6+Fsinf=ma. ; FncosO-Frecos6=W
C) Fncos0+Fsin@=ma. ; FncosO-Fisinf=W
FNsin9+chose=mac; FncosO-Fsinf=W
E) Fycos0+FcosO=ma. ; FnsinO+Fsin6=W
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9) A car driver builds an “accelerometer” by hanging a mass of 3 kg from the roof of his car.
The mass makes an angle of 10 degrees as shown when the car is accelerating to the right.
What is the acceleration of the car in m/s*?
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10) A 5,000 kg satellite is orbiting the earth in a circular path. The height of the satellite above
the surface of the earth is 800 km. The time is takes for the satellite to travel around the earth is,

(Me =598 x 10*kg, Re =6.37 x 10°m, G = 6.67 x 10" Nm? /kg?)
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11) A block of mass m is at rest on an inclined plane that makes an
angle of 30° with the horizontal, as shown in the figure. The
coefficient of static friction between the block and the plane is less
than one and given by f. Which of the following statements about
the force of static friction (F5) is necessarily true?

a) Fs= i, mg ff— = MsFu p LoD
(O F; = s mg cos 30° Fpe o cos®

c) Fs = i mg tan 30°

d) Fs = 14 mg sin 30° f{_ = Uy Mg s &

¢) More than one of these statements is true.

12) A steel cable is attached to an elevator and is pulling the elevator up at a constant velocity of
vo. If the tension in the cable is doubled, the elevator

a) moves up at a constant velocity of 2vy. Jince. A/ gt
b) moves up at velocity greater than vo, but not necessarily 2vo. ~
o
c) speeds up for a while, but eventually reaches a constant speed. et Fosce Cuﬁ.e,%

moves up at a continually faster speed.
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13) A ball at the end of string is moving with a constant speed in a vertical circle of radius
72.0 cm. If is speed is 4.00 m/s and its mass is 0.300 kg, what is the tension in the string
when the ball is at the top and at the bottom?
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14) A ball of mass M is rotated in a circle of radius R on a frictionless table and is held in
this orbit by a light cord connecting to a hanging block of mass m. What is the
relationship between the constant speed (v) and M, R, m, and g.

- -

~ -
__________

a) V2=gR r
@ v2=ng/M v
¢) v’=Mgr/m

d) v’=Mgr/(m+M)

e) v’=gR/2

15) A crate moves to the right on a horizontal surface as a woman pulls on it with a 10 N force.
Rank the situations below according to the work done by the 10 N force, least to greatest. The

displacement is the same for all cases. T 10N
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16) A car is pulling a trailer up an incline of 30 degrees at a constant velocity. The car has a mass
of 2,000 kg and the trailer has a mass of 500 kg. The tension in the trailer hitch between the car

and the trailer is,
a) 12,300 N
b) 9,840 N
¢) 6,520N
d) 5,980N
(& 2450N
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