Question 9 (8 marks)

Consider the function f(x)=sinx, where 0<x<27.

Agraph of y = f'(x) is shown in Figure 8, along with two shaded regions bounded by f (x) and
the x-axis. Each region has an area of 2 square units. The regions are also identically shaped and
symmetric about a vertical line through each of the stationary points.

y

Figure 8
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(a) State the value ofj f(x) dx.
0

(1 mark)

(b) State the value of  that maximises the value off f(x)dxfor0<a<2r.
0

(1 mark)

Question 9 continues on page 8
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Recall that f'(x)=sinx, where 0 <x <27.

Figure 9 shows the graph of y = f(x), along with two linear functions, y = g(x) and y = h(x) both for
0<x <2x. These linear functions have the following properties as shown in Figure 9:

» g(x)intersects f(x)at B, (7,0), and P,
« h(x)intersects f(x)at R and P, and is horizontal.

Various regions are bounded between the lines, the curve, the x-axis, and x =27. Some of these
regions are labelled as 4, B, C, D, E, and F, as shown in Figure 9.

Note: the x-coordinates of /4, £, and B are p,, p,, and p, respectively.

y

Figure 9

It is known that the area of:

* region A4 is 1 square unit
 region Cis 0.566 square units (correct to three significant figures)
* region D is 1.20 square units (correct to three significant figures).

(c) State the area of region B.

(1 mark)

2

(d) Evaluatej (h(x)- £ (x))dx.

Py

(1 mark)
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(e) Write an expression using integrals and two of the functions given on page 8 that could be used to
find the area of region F.

(2 marks)
(f) Which one statement is true? Tick the appropriate box to indicate your answer.
r2
(f(x)=h(x))dx>0
JO
r2
(f (x)=h(x)) dr=0
Jo
r2r
(f(x)=h(x))dx<0
70 (1 mark)
(9) Let n(x) be a horizontal line for 0 < x < 27 such that
2 2
| r@mat)a==] (r)-h() av.
On the axes in Figure 10, sketch a graph of y =n(x).
y
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Figure 10
(1 mark)
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