

29th June 2001


Differentiating exponential functions

[5, 2, 5, 2, 4, 1, 2, 3, 2 marks]
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On your graphic Calculator enter the function F1(X) as 
[image: image11.bmp].  Enter function F2(X) as the derivative of F1(X) and evaluate this derivative in F3(X).  


Verify that you get the same as shown right.  Once you have pressed EVAL you should have a screen that looks like this:
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Plot both the function and its derivative (F1 and F3) on your calculator.  Use the following plot setup.


(a)
By considering the equation for the derivative and the two graphs explain why the derivative graph is positioned, as it is, relative to the graph of the function.  Draw a very rough, labelled, sketch to illustrate your explanation.

(b) Now enter the function F1 as
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. Function F2 should still be the derivative of F1 but replace F3 with F2(X) as above.  Now EVALuate F3 again.  What does the derivative equal?

(c)  
Plot both the function and its derivative on your calculator.



By considering the equation for the derivative and the two graphs explain why the derivative graph is positioned, as it is, relative to the graph of the function.  Draw a very rough, labelled, sketch to illustrate your explanation


(d)
Compare your sketch of 
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 and its derivative with the sketch of 
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 and its derivative.  Explain what is different about the derivative for each graph.


(e)
Repeat parts (b) and (c), but this time for the function 
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.  (Don’t forget to replace F3 by F2(X) and press EVAL)  


(f)
What do you think will happen to the relative positions of the graphs of a function and its derivative for the function  
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 for some value of a between 
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[image: image9.bmp]
(g)
Find the value of a, correct to 1 d.p. where this happens.  Change your plot setup to the following to help find this value.


(h)
By only considering the equation of the derivative in F3 and what you have discovered above find this value of a correct to 3 dp.


(i)
From this investigation what can you conclude about differentiating exponential functions?
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