38 Practice Questions for Exam II

1) A large massive rock is in contact with the ground surface that is a flat surface on the
earth. Draw a force diagram for the rock and the earth. Which of the following statements
is true? |

@ The gravitational force on the rock due to the earth and the gravitational force on the

earth due to the rock are action-reaction pairs.
b) The gravitational force on the rock due to the earth and the contact force on the earth

due to the rock are action-reaction pairs.
c) The contact force on the earth due to the rock and the gravitational force on the earth

due to the rock are action-reaction pairs.

d) The gravitational force on the earth due to the rock and the contact force on the earth
due to the rock are action-reaction pairs.

¢) None of the above

2) A certain spring has a length of 3.5 cm when no forces are applied. When 5.2 N is
applied the spring has a length of 7.0 cm. If the force on the spring is increased to 7.8 N,

then the length of the spring is, in cm 5 20 4
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3) An airplane is flying in horizontal flight at a constant velocity. The weight of the
airplane is 40,000 N. The wings produce a lift force that is perpendicular to the wings and
a drag force that is parallel to the wing. The engine produces a forward thrust force of
2,000 N. Which of the following statements is true?
‘a)iThe lift force on the airplane is zero.
b) The drag force on the airplane is zero.
c) The lift force on the airplane is 42,000 N upward.
d) The drag force on the airplane is 38,000 N backward.

The drag force on the airplane is 2,000 N backward.
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4) In the figure above, a airport luggage carrying train with a tractor T is pulling three
luggage carts, M;, M, , and M, .with an acceleration of 1.2 m/s?. If T =300 kg, M, =
200 kg, M, =100 kg, and M, =100 kg, then the force in the connection between cart M,
and cart M, is,
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5) Two masses are suspended by cord that passes over a pulley with negligible mass. The
cord also has negligible mass. One of the masses, m, , has a mass of 6.0 kg and the other

mass, m,, has a mass of 4.0 kg. The tension of the cord attached to ‘m, is,
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6) Two blocks M1 and M2 are initially at rest. M1 sits on top of M2. M1=10 Kg and
M2=20 Kg. The coefficient of static friction between the floor and M2=0.4 and the
coefficient of kinetic friction between the floor and M2=0.2. The coefficient of static
friction between M2 and M1 is 0.7 and the coefficient of kinetic friction between M1 and
M2=0.6. A force of 70 Newtons is applied horizontally on block M1. What happens?

a) Block M1 moves at a constant velocity, Block M2 stationary
b) Block M1 stationary, Block M2 moves at a constant velocity
¢) Block M1 accelerates, Block M2 accelerates

@ Block M1 accelerates, Block M2 stationary
e) Block M1 stationary, Block M2 stationary
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7) A 100 N traffic light is suspended by two wires of length L1 and L2 as shown in the
figure. If L1 = 3.0 m and L2 = 5.0 m and the distance x = 2.0 m, then the tension in the

wire of length L1 is, - -
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8) A cord with a tension T is passes over a pulley as shown in the figure. The angle @ is
30 degrees and the tension T is 120 N. The magnitude of the force on the pulley by the
shaft that supports the pulley is,
a)Fx=60.0N,Fy=16.1 N
®Fx=16.1N,Fy=60.0N
c) Fx=60.0N, Fy =60.0 N
d) Fx=30.0N, Fy =90.0 N
e) Fx=90.0N, Fy=30.0N

9) Two masses are being pulled up a 30 degrees incline by a force F parallel to the
incline. The acceleration up the incline is 1.0 m/s? and the velocity is up the incline. The
force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass.

The coefficient of kinetic friction is 0.2. The tension in the string is, "
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10) 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 6.0 kg and the mass on the incline is 4.0 kg. The acceleration

of the 4.0 kg mass is, g M -7=hAa i
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11) A 0.5 kg stone is moving in a circular path attached to a string that is 75 cm long. The
stone is moving around the path at a constant frequency of 1.5 rev/sec. At the moment the
stone is overhead, the stone is released. The velocity of the stone when it leaves the

circular path is, - 200 (’/‘ F=l5reus _

a) 5.55 m/s V= i = ,6b 5
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c) 7.75 m/s

d) 8.35 m/s VER SR LA /.075

€) 9.00 m/s s '

12) A conical pendulum is constructed with a string 2.0 m in length. The pendulum is set
in horizontal circular path the vertical axis. If the angle the string makes with the vertical
axis is 45 degrees, then the angular velocity of the conical pendulum is,

a) 4.00 rad/s 7
b) 3.55 rad/s /ﬁ nore. |
c¢) 3.04 rad/s L —t
d) 2.63 rad/s

e) 2.01 rad/s

13) A 2000 kg car is traveling on a banked curved icy road. The road is banked at an
angle of 12 degrees and has a radius of curvature of 500 m. The velocity of the car
necessary to travel on the icy road without sliding is,
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14) 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 velocity of the satellite is, (Me = 5.98 x 10
%kg,Re=6.37x 10°m, G =6.67 x 107! Nm?2 /kg?)
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15) A 1.0 kg stone attached to a 1.0 m long string is traveling in a vertical circular orbit.
What is the minimum tangential velocity at the top of the vertical circular orbit to keep
the string from going slack?

a) 5.63 m/s %7 :,A-V—Z

b) 5.31 m/s
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16) A 95 kg person is standing on a scale to measure weight in an elevator near the
surface of the earth. If the elevator is accelerated upward at 4.0 m/s?2, then the reading on

the scale is, Fur R
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17) Which is an accurate statement regarding satellites in orbit?

A) The satellite has no forces acting on it, and so it is weightless.
B) The velocity required to keep a satellite in a given orbit depends on the mass of the satellite.
C) It is possible to have a satellite traveling at either a high or low speed in a given circular orbit.
D) The period of revolution of a satellite moving about the earth does not depend the size of the
orbit it travels.
A satellite in a large diameter circular orbit will have a longer period of revolution about the
earth than will a satellite in a smaller circular orbit.




18) A roller coaster car of mass M traveling with speed v is on a track that forms a circular loop in the
vertical plane. If the car is to just maintain contact with the track at the top of the loop, what should be

value of the radius of the loop be?

(Vv j M
1. 2vi/g z;z \ 9c h
2. v/gm ma
3. 2v/g'? ]
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19) Two identical coins are placed on a rotating platform. Coin A is closer to the center of
rotation than Coin B. The coefficient of friction between the coins and platform is very,
very small but nonzero. The platform undergoes angular acceleration, what happens to

coins A and B? > ) ~
% j = 277
f) Coin A flies off the platform first. £z i”fp'f’ Vo7
Coin B flies off the platform first. S
h) Both coins fly off the platform at the same time. F o= m —J-"jr:} - Y ///af\ -
1) Neither coin ever flies off the platform. ~ ‘—‘7‘:‘2“
j) Not enough information to tell. Comn R lansen ambrngs Ay
5
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20) Two moons named Sooner and Boomer orbit a planet. Moon Sooner is nine times farther
from the center of the planet than moon Boomer. If Boomer takes 20 days to orbit the planet,

how long does Sooner take?

z 3 —¢ -
1. 20 days [‘j'—‘-@ Fg— '8 [s= qr&
2. 64 days [ ez 20 Days
3. 160 days Fs‘j 7t 6 Kat
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21) Two masses are connected by a cord that passes over a pulley as shown in the figure
above. The pulley has negligible mass. Mass 2 moves on a horizontal surface with
friction and mass 1 is suspended vertically. The cord has negligible mass. What are the
correct equations based on Newton’s Second law assuming the masses are accelerating?
T is the tension in the cord, N is the normal force and Ff is the force of friction.

a) T-Mlg=Mla
b) Mig-T=Mla
c) T-Mlg=Mla
d) T-M1g=0
@Mlg-T:Mla

N-M2g=0  T-Ff=M2a
N-M2g=M2a T-Ff=M2a
N-M2g=0  T+Ff=M2a
N-M2g=0  T-Ff=M2a
N-M2g=0  T-Ff=M2a



22) The masses are at rest and there is no friction. What is the relationship between the
masses and the angles?

M= /ﬂ,g’d’//l@
A. m;tan® =m, i

B. m;tan® = m; MJ:W),&A@
C. mjcos® =m;
m;sind = ms

e) m;cosb =m;

23) Two coins are placed on a rotating platform at the same distance from the center.
Coin A weighs more than Coin B. The coefficient of friction between the coins and
platform is very, very small but nonzero. The platform undergoes angular acceleration,
what happens to coins A and B?

A Coin A flies off the platform first.

Coin B flies off the platform first.
oth coins fly off the platform at the same time. / LAPORE
D Neither coin ever flies off the platform.
E Not enough information to tell.
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24) What is the normal force exerted by a roller coaster track (with radius R)on a car
(with mass M) moving with speed V at the bottom of a vertical loop?

6. Mg e
More than Mg

8. Less than Mg
9. Less than Mg and exactly zero.
10. Not enough information to tell.

25) Two satellites (satellite A with mass M and satellite B with mass 2M) orbit about the
Earth with the same radius R. What is the ratio of the periods of the two satellites?

TA
a) —=2 2. 3
T, 7= 'né@/W é AwS ¢
TA 1:2
b) T_B_“ Sinte Sewmo (aius
/N 4 i
c) =] S Dejid el
Cr, e )
T
dy A=
TB
T
o) —A=22?



r

_ ° om0 7= N7o7= 127
¥
_Jir = Ret2o0 (70N
@0, \ (7ot

26) A cord passes over two pulleys as shown in the figure. The tension in the cord is 120
N. The magnitude of the force on one pulley by the shaft that supports the pulley is,

a) 60N
b) 120N
170 N
d) 180 N
e) 240N w\/e/
ml.l.l

27) An object of mass (m) is hanging as shown. What is the tension (T) in the ropes?

1) T=mg/(2 sin 6) | T —
j - e &y e
2. T=mg/sin 0 )\ 2 7 75,4077 51 © g =0
3. T=mg/cos O :
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28) 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? M27 s q = M,7§/ﬂ@"ﬂ7¢q
b) 3.92 m/s?
¢) 5.75 m/s? a = q (m sme=n; )
d) 6.86 m/s? A (M1eti )
¢) 7.84 m/s? ,
=98l (3~9) _ g
b Y

pote T defued o’ n “rong drreBia
5o L2l « ﬁfjd//oe @as

——— e



29) A car of mass m is traveling on a banked curved icy road without sliding. The

velocity of the car is v and the road is banked at an angle of 0 degrees. The radius of

curvature of the road is r. The normal force is N. What 2 equations do we get using

Newton’s second law?

a) Nsinf=0 ; Ncos 6 —mg = mv*/r
NsinO=mv*/r ; Ncos6-mg=0

¢) Ncos8=0 ; NsinO-mg=mv?’/r

d) NcosO=mv*r ; Nsin8-mg=0

e) Ncos6—mg=mv®r ; Nsin0-mg=0

30) Before CD’s were invented, we used to listen to music on thin pieces of plastic with

groves in them called records. Suppose you put a penny on a record and let it spin |
clockwise on the turntable. After turning the turntable off, it is still spinning, but is 5
slowing down. Which arrow shows the direction of the acceleration of the penny at point

P during this time when the turntable is spinning but slowing down.
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31) A horizontal force of 12 Newtons is applied to a 4.0 kg box that slides on a horizontal
surface. The box starts from rest moves a horizontal distance of 10 meters and obtains a
velocity of 5.0 m/s. The surface has friction. The friction force is,

(10N
b)6.5N
c)6.0N
d)5.7N
e)4.9N
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32) A spring-powered dart gun is un-stretched and has a spring constant 12.0 N/m. The
spring is compressed by 8.0 cm and a 5.0 gram projectile is placed in the gun. The

velocity of the projectile when it is shot from the gun is,

N S
’Z/my >%#k’

a) 1.52 m/s
b) 2.54 m/s

3.92 m/s
d) 4.24 wm/s
e) 5.02 m/s

2
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33) A 2000 kg car accelerates up to a velocity of 40 m/s in 5.0 seconds. The brakes are
applied and the car is brought to a stop. The work done by the friction in the brakes is,

a) 1.0x 108 J
b)1.2x 108 J

6x106 ]
d)2.1x108 ]
e)2.5x 108 ]
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34) A car traveling at 30 mph skids to a stop in 60 meters. If a car travels at 60 mph with
the same skid conditions, then what is distance the car skids to come to a stop?

a) 340 m
b) 310 m
¢) 260 m

40 m
e) 190 m

Lo = Fid, =4k,
Fody=ARKe
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35) A 2.0 kg pendulum bob on a string 1.5 m long is released with a velocity of 2.0 m/s
when the support string makes an angle of 30 degrees with the vertical. What is the

velocity of the bob at the bottom of the swing? , -
= (5 ¢S5 30 =/, 5

a) 4.32 m/s ,
b) 4.00 m/s b Eoz Favltmgh = Faye
¢)3.75 m/s ~ .

Z_ ' '
d) 3.04 m/s 621 U=y, + 3G A
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36) An 1800 kg car moving at 20 m/s hits an initially uncompressed spring with a spring‘lt—‘\
constant of 2.0 x 109 N/m. The maximum compression of the spring is,

= (@) 20 T s G2

2) 04 m ‘ A 2 e i ¢

6m FrvEies P oot (ool 4,
) 0.8m IS Qe —
d)1.0m
e)12m

37) A 3.0 kg mass slides down a frictionless incline from a height of 4.0 m. A 6.0 kg
mass also slides down the frictionless incline from the 8.0 m height. The ratio of the
velocity of the 3.0 kg mass at the bottom of the incline to the velocity of the 6.0 kg mass

at the bottom of the incline is, —
2) 0.50 o, V= JZ'O;,'(T v V’"_/lt _ /J_
760071 %0{/{(:3%((/1 ! | v, Vg, T Ve
$) 1.00 Bl s Vaghs

d) 1.41 Degh =2z 7 — 5

e) 1.50 =1/
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38) A heavy and light marble leave a marble gun with the same initial velocity and are fired
towards identical springs. Which marble compresses the spring more?

e heavy one J
b) The light one. J._ nu (- Z/CKa
c¢) They both compress the springs the same amount. <
d) Not enough information to tell.
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