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1. (6 marks)

Using the given substitutions or otherwise, determine the following integrals

@ f (cos x) cos(2sin x) dx let y = 2sinx

sin 2x 2
b J. ——— —dx let y=4+ 3cos x
(b) 4 + 3cos’ x Y

[3]

[3]
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2.

(11 marks)

@) Determine f

3cos x — 4sin x
3sinx + 4cos x

dx using the integral: j &dx =In |f(x)| +c¢ [1]
Sf(x)

(b) For the equation sin x = a(3sin x + 4cos x) + b(3cos x — 4sin x).

(i)

(i)

two simultaneous equations can be formed. Given that one of the equations is :
3a — 4b = 1. Determine a second equation and solve for a and b. [3]

hence, using (b)(i), show that: [3]

sin x =i 1_i(SCosx—4sinx)
3sinx +4cosx 25 3\ 3sinx + 4cos x
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L
2

sin x _ 1 4
(c) Hence, show fo ET T —— dx = 50( 3n + 8 ln[?,)J [4]
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(8 marks)

¢ 2
Consider the following graphs of the functions y = 37)” , V= % (x—2)and v =x-2.

Determine

@ The coordinates of the points A, B and C.

[3]

(b)  Anintegral, or a combination of integrals that will give the area of the shaded region.

(Do not evaluate)

(© The exact area of the shaded region.

[2]

[3]

Page 4 of 7



4. (6 marks)

b =

dx

|8

b=

Using the substitution x = sin® 6, show thatf T
0
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5.

(12 marks)

@ Determine the exact area of the finite region enclosed by the line y = 4x and the curve
2
v~ = 16x. [4]

(b) Determine the exact volume generated when this region is rotated completely about
(i) the x-axis [4]

(i)  the y-axis [4]
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6. (7 marks)

(@  Using the substitution u = sinx, show thatf sz dx =I du 5 [3]
3+cos x 4 —u
T
2 CoS X 1
(b) Hence, using partial fractions, show that fo 3+ cos2 x dx = n In 3 [4]
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