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10. (2, 3 =5 marks)
Given 233\E+3\/—2.i and w=-+/27-31.

{a) Express z and w in exact polar form.
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11, (3 marks) E

Sketch the locus of all points on the complex plane which satisfy:

Re(z) > 1 and Iz’ < 2.
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12.

(5 marks)
The elliptical graph shown below has the equation x* ~xy+3* =9.
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13. (4 marks)
The vertices of the tnangle ABC have coordinates A(-3, 1, 10), B(7, 1, 0) and C(-7, 5, 2).
The point D divides AC internally in the ratio 3:3. Find the vegtor BD 3

Ac = { - L‘“‘“\ Ads = i\;; hee. b = Ab & ﬂ“ﬁﬂ
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14. (5 marks) S L——
Use proof by exhaustion to prove that:

For integer x, x> 1, x’-x is always a multiple of 6.
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15, (4 marks)

¢ fogudd.

Show how to solve 3** é{;j‘l/ exactly using natural logarithms.

o e M i,
j & g " “‘«(:
2. <

/\ MG, JPM ro pob Vg

( {Jm;xa —

!
\5;

6. (2,2,2,4,3 = 13 marks)
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Find the following indefinite integrals using calculus techniques:
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(©) j 2sin’ (1 — x)dx -
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17. (4 marks) cos VL \/F;ﬁw
Find "d_i ,in terms of x, given x=cos’2¢ and y = 4sin’?2s.

Show sufficient working to justify your answer.
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I8. (4 marks)

Solve 10x°y %:7 given y =2 when x =1,
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19, (5 marks)

2
The solution to the differential equation 2 %%i -3 4 +y=-2x+51s given as
X X
y=e?+e*+ax + b.
Find the values of @ and b. Show your reasoning clearly.
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20. (5 marks)

Show that j Lsg—da En%.
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21.

(4, 3, 1 = & marks)
The x axis and the curves y =1n (x-2) and 2y =Inx fully enclose a region R in the first
quadrant.

{a) By first considering areas between the curves and the x axis, express the arca of R in

terms of integrals with respect to x.
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(b) By considering areas between the curves and the y axis, express the area of R terms of
an integral with respect to y.
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(©) Evaluate the area of R giving your answer correct to three decimal places.
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22, (6,3, 6 =15 marks)
Consider the plane I1,: r.| 2

(2)

Determine the equation of the piane(s) parallel to I, and exacﬂy 14 units away
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Theline L;: 1 |+ A 2 | intersects II, atthe point P,
0 4

Determine the coordinates of the point P.

(b)
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(¢) Determine the exact minimum distance between the line
2 1

Ly:r=|1 |+ 3| andthe point P. You must fully justify your solution,
-3 5
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