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1.  Correct answer: E  
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2.  Correct answer: B 
 
  Letting up be positive: 
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3.  Correct answer: D 
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4.  Correct answer: B 
 
 Using conservation of energy: 

 
 
 
 
 
 
 
 

 
 

5.  Correct answer: E 
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6.  Correct answer: C 
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7.  Correct answer: C 
 
 Impulse and momentum have an equivalent set of units 
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8.  Correct answer: D 
 

The net force is toward the center of the tether ball’s circular orbit.  Since 
the ball is moving in a circular orbit at constant speed, it has an acceleration 
toward the center of the circle. 

 
 
9.  Correct answer: A 
 

Since no horizontal forces act on the bumblebee-pencil system, its momentum is conserved. 
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10.  Correct answer: A 
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11.  Correct answer: A 
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12.  Correct answer: D 
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13.  Correct answer: B 
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14.  Correct answer: E 
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15.  Correct answer: C 
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16.  Correct answer: A  
 

 

( ) ( )
( ) ( ) ( )( )( )
( )( ) ( )( )( )
( )( ) ( )( )( ) ( )

CT

TCC

CTTC

CTcgTCcg

TTcTTc

o
f

f
oo

o
ff

o

o
fleadf

o
lead

wateriwaterfwaterleadfleadilead

925

70321753210237032175078321

0237032175078321

0237032175078321

mm
by water gained Heat lead from lost Heat

waterlead

.

....

...

...
,,,,

=

×+=+

−=−

−=−

−=−
=

 

 
 
17.  Correct answer: B  
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18.  Correct answer: E  
 
 If the position of zero potential is between the charges: 
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 If the position of zero potential is on the negative x-axis: 
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If the position of zero potential is to the right of both charges: 
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19.  Correct answer: E 
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20.  Correct answer: C 
 

Average velocity is displacement divided per time to undergo that displacement.   The 
displacement during the motion described is one radius (200. m) east and one radius (200. m) 
north.  Using the x-direction as east and y-direction as north: 

 

( ) ( ) °===θ=+=

+=
+

=

0.45
m/s0.20
m/s0.20tantanandm/s3.28m/s0.20m/s0.20

ˆm/s0.20ˆm/s0.20
s0.10

ˆm.200ˆm.200

1-1-22

x

y

v
v

v

jijiv
 

 
21.  Correct answer: D 
 

Average speed id path length divided by the time to travel along path.  The path length in problem 
20 is one-fourth a circumference of the circular path. 
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22.  Correct answer: C 
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23.  Correct answer: D 

( )( ) ( )( )
( )( ) ( )( ) mmMmMmM

mMFmMF

00.2
200.0

400.0m/s800.03m/s00.12

m/s800.03:2Situationm/s00.12:1Situation

22

22

==⇒+=+⇒

+=+=
 

 
24. Correct answer: B 
 

The only horizontal forces in the problem are the forces of the billiard balls on each other and their 
is no vertical component of acceleration.  Therefore, 
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25. Correct answer: A  
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26. Correct answer: A 
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27. Correct answer: A 
  
  ( )( ) J.1000.60cosm0.50N00.4cos =°=θ= FdW  
 
28.  Correct answer: D 
  

If the angular velocity of the grinding wheel is constant, the net torque on the wheel must be zero.  
There are two torques acting on the wheel, the motor and the frictional torque of the metal against 
the wheel   These must be equal in magnitude to add to zero. .  (Note that the normal force of the 
metal against the wheel causes no torque.)  
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29. Correct answer: E 
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30. Correct answer: C 
  

( )( ) N120m600.0N/m200 === kxF  
 
31. Correct answer: B 
 

The motion described is one-quarter period: 
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32. Correct answer: D  
 

R1 is in series with the parallel combination of R2 and R3: 
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33. Correct answer: B 
  

The induced voltage in an inductor is such that it would cause a current to flow in the circuit that 
would oppose the change in current in the inductor.  Under the given circumstances, that would 
be consistent with the left end of the inductor being at a higher voltage than the right end to push 
current through the external circuit that would flow from right to left in the inductor. 

 
34. Correct answer: B 
  

The focal length of a mirror is one-half the radius of curvature of the mirror. 
 
 
35. Correct answer: E 
 

The definition of the halflife of an isotope is the amount of time that must pass for one-half of the 
nuclei to decay.  If one-half of the nuclei decay, the activity of the sample also reduces to one-half 
the original activity. 


