5 (a) Use the substitution # = cosx to show that

de =In(1 —cosx) +c. [4]
sinx
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Fig. 1 shows part of the curve y =

1 +cosx
sinx

The shaded region is bounded by the curve, the x-axis, and the line x = a.
You are given that the area of the shaded region is a square units.
(b) Show that the value of a satisfies the equation a—cos™ (1 —2¢™9) = 0. [4]
(¢) Show by calculation that the value of a lies between 1.1 and 1.2. [2]
(d) Use the iterative formula

a. B = cos 1 (1 —2e™%),

with starting value a, = 1.2, to find the value of a correct to 2 decimal places. Show the
result of each step of the iterative process. [2]



Fig. 2

Fig. 2 shows the curve y = cos ' (1 —2¢™).

(e) Explain why the gradient of the curve y = cos™ (1 —2¢™) at the point where x = a, where a
is the value found in part (d), lies in the interval (—1,0). [2]





