
WYSE Academic Challenge 
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SOLUTION SET 
 
 
1. Correct answer:  E 

 

Units of Torque / units of power:  
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2. Correct answer:   D 
 

The net external force (and therefore the impulse) acting on the 
two block system is zero.  For example, the upward normal 
force that the surface exerts on each block is equal and 
opposite to the gravitational force on each block.  The force that 
the spring force exerts on the 2.00 kg block is equal and 
opposite to the force that the spring exerts on the 3.00 kg block.  
Therefore the momentum of the two block system must be 
conserved. 
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3. Correct answer:  E  
  

There are no external forces that do work on the system consisting of the two blocks and spring.  
Therefore the energy of that system must be constant.  Thus the initial kinetic energy of the 3.00 kg 
block must be equal to the kinetic energy of the two blocks in the final state plus the elastic potential 
energy in this final state.  In equation form:   
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4.   Correct answer:  C  
  
 At the top of its trajectory, the projectile has only a horizontal component of velocity.  This horizontal 

component of velocity is constant since there are no forces acting on the projectile in the horizontal 
direction.  Thus the horizontal component of velocity at the top is the same as at launch:  
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5.     Correct answer:  D 
 

Using conservation of energy, the sum of gravitational potential energy plus kinetic energy is 
constant.   
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6.     Correct answer:  A 
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7. Correct answer:  A 
 
 Four forces act upon the cylinder, the tension (T) in the 

string pulling to the left at B, the frictional force (f) at D 
acting along the plane as shown, the normal force (N) of 
the plane at D acting along a line from D to C, and the 
gravitational force (mg) acting downward at C.  With 
respect to a line perpendicular to the page through point 
C, N and mg do not produce torques since their lines of 
action pass through point C.  so the only forces producing torques with respect to C are the 
frictional force and the tension.  Since the cylinder is in static equilibrium, the sum of these two 
torques must be zero. 
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8. Correct answer:  B 
 

Resolving all forces along the 
normal (to the plane) 
direction: 

 
 Normal:     NN o =)0cos(   
 Friction:     0)90cos( =of  
 Tension:    )sin(βT−  
 Weight:     ( )βcosmg−  
 
  
 The sum of forces in the normal direction must be zero.  ( ) 0)sin(cos =−− ββ TmgN  
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9. Correct answer:  D 
 
 Applying Newton’s 2nd Law to the falling mass and letting down be positive: 
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Applying the rotational form of Newton’s 2nd Law to the wheel: 
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10. Correct answer:  A  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. Correct answer:  E 
 
 Using Newton’s 2nd Law: 
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12.  Correct answer:  C 
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13. Correct answer:  B 
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14. Correct answer:  B  
 
 Let { } denote “mass of” 
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15. Correct answer:  E 
 

 ( )( ) J 101.77K  15.273154J/K 101.381
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16. Correct answer:  C 
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17. Correct answer:  E    
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18. Correct answer:  B  
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19. Correct answer:  D 
 

The motion is constant accelerated motion with an acceleration 9.8 m/s2 vertically downward.  Using 
upward as the positive y direction and the fact that the greatest height is reached when the vertical 
velocity is zero: 
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20. Correct answer:  B    
  

The motion is constant accelerated motion with an acceleration 9.8 m/s2 vertically downward.  Using 
upward as the positive y direction,  
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21. Correct answer:  D 
 

There are two perpendicular components to the car’s acceleration, the centripetal acceleration, ac, 
and the tangential acceleration, at: 
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22. Correct answer:  E 

 
Work is the area under the force versus position graph 
between the limits of the motion.  The force at position             
x = 2.00 m is F = (3.00 N/m)(2.00 m)=6.00 N.  The force at 
position x = 4.00 m is F = (3.00 N/m)(4.00 m)=12.00 N.  The 
work is the area of the trapezoid with base 2.00 m and the first 
height 6.00 N and second height 12.00 N.  The work is 
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23. Correct answer:  C 
 

Applying impulse equals change in momentum and using a coordinate system with positive x 
toward the north:  
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24. Correct answer:  B 
  

As  the velocity of the block is constant, the net force on the object is zero.  Considering the 
horizontal components of force: 
 

N4.5620cosN60020cosN60 =°=⇒=°− frictionfriction FF  
 
Considering the vertical components of force: 
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25. Correct answer:  B 
 
  Applying Newton’s Second Law and using vertically upward as the positive y direction: 
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26. Correct answer:  C 
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27. Correct answer:  E 
  
  Js/kgN ≠⋅  
 
28. Correct answer:  E 
  
 Applying conservation of energy: 
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29. Correct answer:  A 
 

Applying the parallel axis theorem: 
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30. Correct answer:  C 
 

Applying conservation of angular momentum: 
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 31. Correct answer:  B 
 
 Reactance 
  
32. Correct answer:  A 
 

The equivalent resistance of the 6.00 Ω and the 3.00 
Ω resitors is 
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This equivalent resistance is in series with the 1.00 Ω,  
resulting in a net resistance 
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Using Ohm’s Law, the current flowing through this net equivalent resistance is 
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This will also be the current through equivalent resistance Req1, resulting in a voltage across Req1, 
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This will also be the voltage across the original 3.00 Ω resistor, resulting in a current through the  
3.00 Ω resistor 
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33. Correct answer:  E 
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34. Correct answer:  C 
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 35. Correct answer:  C 
 
  proton 


