Question 3 (10 marks)

1
Consider the function f(x)=— EXS —2x+20 where x> 0. The graph of y = f(x) is shown

in Figure 1 along with a shaded region. The shaded region is bounded by y = f(x), the x-axis,
the y-axis, and the vertical line x =1.
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Figure 1

Let U, represent an upper estimate of the area of the shaded region using two rectangles of
equal width.

(a) On Figure 1, draw two rectangles of equal width that could be used to calculate U, .
(1 mark)

(b) Calculate the value of U,.

(2 marks)

page 6 of 14



(c) Determine f"'(x).

(2 marks)

Let L, represent a lower estimate of the area of the shaded region using two rectangles of equal width.

(d) (i) Which one of the following statements could be used to justify that U, is a better
approximation for the area of the shaded region than L,?

Tick the appropriate box to indicate your answer.

f(x)>0for 0<x<1

f'(x)<0for0<x<1

f"(x)<0for0<x<1

(1 mark)

(ii) Justify your answer.

(1 mark)

(e) Using an algebraic approach, determine the exact area of the shaded region shown in Figure 1.

(3 marks)
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