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The wind chill is the temperature, in degrees Fahrenheit ( )F ,°  a human feels based on the air temperature, in 
degrees Fahrenheit, and the wind velocity v,  in miles per hour ( )mph .  If the air temperature is 32  then the 

wind chill is given by  and is valid for 5 6

F,°

( ) 0.1655.6 22.1W v v= − 0.v≤ ≤  
(a) Find ( )20 .W ′  Using correct units, explain the meaning of ( )20W ′  in terms of the wind chill. 

(b) Find the average rate of change of W over the interval 5 60.v≤ ≤  Find the value of v at which the 
instantaneous rate of change of W is equal to the average rate of change of W over the interval 5 60.v≤ ≤  

(c) Over the time interval  hours, the air temperature is a constant 32  At time  the wind 
velocity is  mph. If the wind velocity increases at a constant rate of 5 mph per hour, what is the rate of 
change of the wind chill with respect to time at 

0 t≤ ≤ 4 F.° 0,t =
20v =

3t =  hours? Indicate units of measure. 
 

(a)  or ( ) 0.8420 22.1 0.16 20 0.285W −′ = − ⋅ ⋅ = − 0.286−  

When  mph, the wind chill is decreasing at 20v =
0.286 F mph.°  

 

2 : { 1 : value
1 : explanation

 

 
 
 
 

 

(b) The average rate of change of W over the interval 

 is 5 60v≤ ≤
( ) ( )60 5 0.25360 5

W W−
= −

−
 or 0.254.−   

 ( ) ( ) ( )60 5
60 5

W WW v −′ =
−

 when  23.011.v =

3 :  ( )
 1 : average rate of change 
1 : average rate of change

 1 : value of 
W v

v

⎧
⎪ ′ =⎨
⎪⎩

 
 
 
 
 

(c) ( ) ( )
3 3

35 5 0.892 F hr
t t

dW dW dv Wdt dv dt= =
′= ⋅ = ⋅ = − °  

 
  OR 
 
  ( )0.1655.6 22.1 20 5W t= − +

 
3

0.892 F hr
t

dW
dt =

= − °  

 

3 : 
( )

( )

 1 : 5 

 1 : uses 3 35,
         or 
     uses 20 5

 1 : answer

dv
dt

v

v t t

⎧ =⎪
⎪ =⎪
⎨
⎪

= +⎪
⎪⎩

 

 
 
 

Units of F mph°  in (a) and F hr°  in (c) 1 : units in (a) and (c) 
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Question 3 

 
Sample: 3A 
Score: 9 
 
The student earned all 9 points. The answer of 22.989 in part (b) is acceptable. In this case the student sets ( )W v′  
equal to the correct average rate of change rounded to three decimal places and correctly solves for v. 
 
Sample: 3B 
Score: 6 
 
The student earned 6 points: 1 point in part (a), 3 points in part (b), 2 points in part (c), and no units point. In part (a) 

( )20W ′  is correct, but the student does not give a complete explanation. It was necessary for the student to appeal to 
the fact that the wind chill is decreasing and not merely changing. In part (b) the student calls the function F instead 
of W but correctly finds the average rate of change. In part (c) the student earned the first 2 points but does not apply 
the chain rule to come up with the required answer. The student does not use correct units. 
 
Sample: 3C 
Score: 3 
 
The student earned 3 points: 1 point in part (a), 1 point in part (b), 1 point in part (c), and no units point. In part (a) 

( )20W ′  is correct, but the student does not explain that the wind chill is decreasing. In part (b) the student earned the 
first point for the average rate of change. In part (c) the student earned the first point but makes a mistake in 
calculating the velocity at  so the second point was not earned. Although the student was eligible for the third 

point, it was not earned since 

3,t =
dW
dt  was not found at 3.t =  The student does not use correct units. 
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