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

1.  
(a) Approximate values given: (0,1), (4, 7), (10, 16), (19, 20) 

Positive instantaneous rates of change → elevation increases with time 

(b) Approximate values given: (1,4), (7, 10), (16, 19) 
Negative instantaneous rates of change → elevation decreases with time 

(c) Average rate of change = slope of secant 2 0 2 1 0.1
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(secant line passes through (0,0) and (0,20)) 

(d) Sketch a tangent line as carefully as possible at t = 15.5.  Then find its slope: 

Instantaneous rate of change = slope of tangent 10 4 6 0.6
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 m/s (remember that this is only a rough 

estimate) 

(e) speeding up: same as (a)   slowing down: same as(b) 

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

(a) See graph at right 

(b) Average rate of change = slope of secant ( )
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(c) Sketch a tangent line as carefully as possible at x = 1.  Then find its slope: 

Instantaneous rate of change = slope of tangent 0 1 1
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−
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(using calculus we can confirm that the slope of the tangent at x = 1 is exactly −1) 

(d) positive: ( ),0.5−∞ , ( )2,∞  negative: ( )0.5 2  zero: 0.5x , 2  , x

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

 
Since weather patterns are similar from year-to-year, a sinusoidal 
regression is probably the best choice. 

Minimum: Some time in January 
Maximum: Some time in June or July 

Since there is a great deal of variation in weather patterns, we can’t 
expect our model to be a perfect fit.  Nonetheless, our model is 
useful as long as we realize its limitations.  That is, we must be 
aware of the fact that it can only be used to make very rough 
predictions. 



4. Horizontal Axis: years since 1851  Vertical Axis: thousands of people 

           
 
Exponential Model: predicts a population of about 43 million for 2016 
 
Cubic Model: predicts a population of about 36 million for 2016 
 
Canada’s population (as of 2009) is about 33.5 million.  To fulfil the prediction of the exponential model, Canada’s 
population would have to increase by over 9 million people in a span of only 7 years, requiring an average growth rate of 
more than 1 million people/year.  Since the current growth rate is much lower than 1 million people/year, it appears that 
the cubic model gives a more realistic prediction. 
 
Use TI-Interactive to sketch a tangent line at the point on the cubic function at which t = 149 (corresponds to the year 
2000).  The slope at this point is about 347.  This means that the population growth rate is 347000 people/year. 
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