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Physics 120 Quiz #4, May 2, 2007 Physics 120 Quiz #4, May 2, 2007 
  

1. Physicians usually administer stress-tests to determine if patients have any 
cardiac related problems or disease.  To measure the cardiac function, 
physicians examine the beating heart first with the patient at rest and then again 
while the heart is under stress.  To put the patient under stress the physician has 
the patient run, usually, on a treadmill.  Suppose that a 50 kg patient is running 
at a constant speed of 4 m/s for 5 minutes on a treadmill that is inclined at 30o 
with respect to the horizontal, and that the patient exerts a constant 500 N force 
up the slope of the treadmill.   
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a.   How much distance has the patient covered in these 5 minutes?  (2) a.   How much distance has the patient covered in these 5 minutes?  (2) 
  

msvtx s
m 12003004 =×==  

 
 

y 
x 

b.   Suppose that there exists a frictional force between the patient and the 
treadmill with a coefficient of friction 0.45, how much work was done by 
the patient running on the treadmill? (Hint:  You will need to use a carefully 
labeled free-body diagram to determine the net force.)  (4) 
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c. What was the rate at which energy was expended by the patient (from their 

food stores as chemical energy)?  (Hint:  What was the power output of the 
patient?)  (2) 
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2.   A golfer badly misjudges a put, sending the ball only ¼ of the distance to the 

hole.  If the original speed of the ball were v0, and if the resistive force of the 
grass on the ball is constant, the speed needed to get the ball to the hole would 
have needed to be 

  a.  2 v0.  b.  3 v0. c.  4 v0 . d.  5 v0. 
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Useful formulas: 
 
Motion in the x, y or z-directions Uniform Circular Motion Geometry /Algebra 
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Vectors    Useful Constants 
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Linear Momentum/Forces  Work/Energy   Rotational Motion    
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Simple Harmonic Motion/Waves 
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