
MHF4U0 FINAL EXAM REVIEW #3 – RATES OF CHANGE AND MODELLING 

1. Shown at the right is a graph of a cyclist’s elevation relative to her elevation above sea level at the start of a race.  The 
graph covers the first 20 s of the race. 
(a) List the intervals for which the instantaneous rate of change of height 

with respect to time is positive.  What does a positive instantaneous 
rate of change imply about the elevation? 

(b) List the intervals for which the instantaneous rate of change of height 
with respect to time is negative.  What does a negative instantaneous 
rate of change imply about the elevation? 

(c) Find the average rate of change of height with respect to time on the 
interval [ ]0,20 . 

(d) Estimate the instantaneous rate of change of height with respect to time at 15.5 s. 
(e) Over which intervals is the rate of change of height speeding up?  Over which intervals is it slowing down? 

2. Consider the function ( ) 3 24 4f x x x= − + x . 

(a) Sketch the graph of f by using its zeros and your knowledge of the end behaviour of a polynomial of odd degree. 
(b) Calculate the average rate of change of ( )f x  with respect to x over the interval [ ]1,4− .  Sketch the secant line 

whose slope equals the rate of change that you just calculated. 
(c) Estimate the instantaneous rate of change of ( )f x  with respect to x at 1x = .  Sketch the tangent line whose slope 

equals the rate of change that you just calculated. 
(d) Use your graph to estimate the intervals over which the instantaneous rate of change of ( )f x  with respect to x is 

positive, negative and zero. 

3. The following table shows the monthly average number hours of sunshine for Toronto. 
 

 
(a) Create a scatter plot of the number of hours of sunshine versus time.  (Let 1t =  represent January, 2t =  represent 

February, and so on. 
(b) Sketch the curve of best fit.  (Do this part using graph paper.) 
(c) Find a function that models the data.  (Use a graphing calculator or a computer to perform an appropriate 

regression.  If necessary, consider a few alternatives.) 
(d) According to the function, when will the number of hours of sunshine reach a maximum?  When will it reach a 

minimum? 
(e) How well does your model fit the data? 

4.  
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