Question 9 (12 marks)

(a) Consider the functions f(x)=e" —4e** and g(x)=e>* —4e”". Figure 7 shows the graph of
y= f(x) and Figure 8 shows the graph of y = g(x) with the stationary point of each function

labelled as P and Q respectively.
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Complete Table 4 below by finding the y-coordinates of P and Q.

Table 4

Point

y-coordinate

(b) Consider the function y = ™ —4¢** where a is a positive constant such that a # 2.

(i) Show that the x-coordinate of the only stationary point of y = e™ —4e** is x =

page 8 of 14

(2 marks)

! ln[gj.
2 a

a—

(4 marks)



2

(i) (1) Show that the y-coordinate of the stationary point of y = e™ —4e** is y = 4(8ja_2 [2 — aj.
a a

(4 marks)

(2) Determine the values of a for which the y-coordinate of the stationary point of the
function y = e™—4e*" is positive. Justify your answer.

(2 marks)

page 9 of 14 PLEASE TURN OVER



