Question 10 (13 marks)

Consider the function f(x)=e “*" for 0 <x <27 with derivative /"(x)=e “*"sinx.

Figure 9 shows the graph of y = f(x) and y = f’(x). The two functions touch at P.

y

Figure 9

(a) Use an algebraic approach to determine the exact x-coordinate of P.

(3 marks)
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Recall that /'(x)=e *** for 0 < x <27 with derivative f(x)=e **"sinx.

(b) (i) Showthatf”(x)=e‘°°”(—cos2x+cosx+1).

Note that cos” x +sin’ x =1.

(2 marks)

(i) Hence, use an algebraic approach to determine the values of x such that /" (x) = f'(x).

(3 marks)
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Figure 10 shows the graph of y = /'(x) and y = /" (x), which intersect when x = k and at one other

point. The two distinct regions enclosed between the two functions from x = k to x =27 are denoted as
A and B, as shown in Figure 10. The areas of these regions are measured in units squared.
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Figure 10

(c) Use part (a) and part (b)(ii) to explain why k = %

(1 mark)

(d) Use an algebraic approach to determine the exact difference in area between region 4 and
region B.

(4 marks)
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