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5.1  Average and instantaneous rate of change 
 
Example 1.  By taking a sequence of increasingly short se-
cants centred at x=1, estimate the slope of the tangent to the 
curve  
y =sinx  at x=1.  Use appropriate technology 
 
 
 
 
 

h sin(1–h) sin(1+h) ∆y = sin(1+h)–sin(1–h) slope = ∆y/2h 
0.1     
0.01     
0.001     
0.0001     
0.00001     
0.000001     

 
 
 



51CR 9/23/2007 2

I walk along a straight path for 40-seconds covering a distance of ex-
actly 40 meters.  The graph at the right displays the distance s that I 
walk (m) against time t (s).  The following questions should be an-
swered with the help of a construction on the graph. 
 
(a)  Describe how my velocity changes over the course of the 40-
second period.   
(b)  At what time is my velocity a maximum and what is that maximum 
value? 
(c)  What is my average velocity over the first 20 seconds?   
(d)  At what time t is my average velocity over the first t seconds a 
maximum and what is that maximum value? 
(e)  A friend standing beside me at time t=0 walks along the same path 
during the same period but at a constant speed of 1 m/s.  When are we 
the farthest apart? 
(f)  Another friend walks the same path during the same 40-second 
interval at constant speed of 1 m/s but in the reverse direction.  At what 
point on my path do we meet one another? 
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Example 3.  In estimating slopes of tangents at a point x, we have been 
using secants on intervals centred at x.  Are there any functions for 
which this estimation is always exact?  Well, of course this would be 
the case for linear functions as these have a constant slope m and all 
secants also have slope m.  But are there other functions?  Yes there 
are.  Parabolas have this property.  Your job is to demonstrate that.   
 (a)  Take the quadratic polynomial f(x) = x(3–x).  Show that all secants 
centred at x=2 have the same slope. 
(b)  Now take general quadratic polynomial: 

f(x)  =  ax2 + bx + c. 

Show that all secants centred at a fixed value of x have the same slope.   
 
 


