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EXAMINATION 

Mathematics 

General Instructions 

o Reading Time - 5 minutes. 

o Working Time - 3 hours. 

o Write using a blue or black pen. 

o Approved calculators may be used. 

o A table of standard integrals is provided 
I 

at the back of this paper. 

o All necessary working should be shown 
for every question. 

o Begin each question on a fresh sheet of 
paper. 

Total marks (120) 

o Attempt Questions 1-10. 

o All questions are of equal value. 



Question 1 (12 Marks) Use a Separate Sheet of paper Marks 

(a) Factorise 3x 2 
- 5x- 2 2 

(b) Simplify 2x 2y- yx 2 +xy2 +2y2x 1 

(c) E 3n- d. . d d . 1 xpress - ra 1ans m egrees an mmutes. 
8 

(d) If 
4
J3 = a+ bJ3 find the values of a and b. ~ 

2- 3 
2 

(e) Solve l2x +51< 3 2 

/~ 

(f) Find the period and amplitude for the graph of 3 y = sin ( 2x- :) . 2 I 

(g) Solve 92
x-J = 27x 2 

l 
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Question 2 (12 Marks) Use a Separate Sheet of paper 

(a) 

(b) 

(c) 

(d) 

Differentiate with respect to x: 

i) (3x2 + 7)6 

ii) 
sin2x 

e2x 

J dx i) Evaluate --
3x+5 

I 

ii) J e3x dx 
0 

y = 4- xis shown on the graph. 

Calculate the volume of the solid formed when the area bounded by the 

function, x axis and x = I is rotated around the x axis. 

. sin 3x 
Evaluate hm -­

x---.o 2x 

y 

Not to scale 
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Question 3 (12 Marks) Use a Separate Sheet of paper 

(a) A vertical tower PQ is at the top of a hill BQ, where Q isl 00 metres 
from the base B. The hill is inclined at 5° to the horizontal as shown 
below. From the top of the tower the angle of depression to the point B is 32°. 

P' 
... ---------------------------------------------------------------

h t ~--------~20 

t 
100m 

A 
B 

(i) Copy the diagram and mark on it all of the relevant info~mation. 

(ii) Calculate the height (h) of the tower, to the nearest metre. 

(b) For the arithmetic sequence 2, 7, 12, 17, .......... . 

(i) Find a value of the nth Term 

(ii) Find the 23rd term 

(iii) Find the sum of the first 47 terms 
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(c) 

d) 

In the diagram, AB II CD and PQRS is a parallelogram. 

A p B 

s 

c D 

Find the value of x, giving reasons. 

Find the equation of the tangent to the curve y = sin 3x at the point where x = :rr 
3 
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Question 4 (12 Marks) Use a Separate Sheet of paper 

y 

D (x,y) NOT TO SCALE 

c (2,5) 

X 
B (3,-1) 

A (-4,-3) 

You are given that M(-1, 1) is the midpoint of AC 

a) 

b) 

c) 

d) 

e) 

f) 

Find the coordinates of D such that M is the midpoint of BD 

Using the facts already known, explain the why ABCD is a parallelogram. 

Find the size of 8 to the nearest degree. 

Show that the equation of AC is 4x - 3y + 7 = 0 

Find the perpendicular distance between B and the line AC 

Copy the diagram into your answer booklet. 
Shade the region inside the quadrilateral ABCD, which satisfies the inequality 
4x - 3y + 7 :::; 0 
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Question 5 (12 Marks) Use a Separate Sheet of paper Marks 

(a) (i) Find the value(s) of k for which x 2 + (2- k)x + 2.25 = 0 has equal roots 2 

(ii) -tFind the value(s) of k for which y = kx + 1 is a tangent to y = x 2 + 2x + 3.25 1 

(b) . h 4 43 ? 4 3 Cons1der t e curve y = x -- x - 2x- + x + 
3 

(i) 

(ii) 

(iii) 

· (iv) 

(v) 

Obtain dy and d
2 

y for this function 
dx dx 2 

Show that x = -1 and x = 1 satisfy dy = 0 and find they coordinates. 
dx 

Find the x coordinates of the two points of inflexion. 

Determine the nature of each of the stationary points. 

Sketch the curve for the domain - 2 ::; x ::; 2 
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Question 6 (12 Marks) Use a Separate Sheet of paper Marks 

(a) The equation of a parabola is given by/- 4x- 2y + 8 = 0. Find the: 

(i) Vertex 2 

(ii) Focus 2 

(iii Equation of the normal to the parabola at the point (0, 4). 2 

(b) P is the point of intersection of y = x 2 and y = 2x 2 -9 
( 

y 

X 

(_ 

(i) Find the coordinates ofP. 2 

(ii) Find the area of the shaded region. 2 

20 

(c) Evaluate L:2k-5 2 
k=4 
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Question 7 (12 Marks) Use a Separate Sheet of paper Marks 

(a) Show that 
(1 + tan 2 e )cote e 
.l----!--- = tan 

cosec 2 B 
3 

(b) Solve 2loga X -loga 4 = 2loga 8 3 

(c) If a and~ are the roots of the equation 3x2
- 2x- 4 = 0, find: 

(i) a+~ 1 

(ii) a~ 1 

(iii) (4-a)(4-~) 2 

(d) Use the table to find an approximation to the value of the definite integral 

r·s f(x)dx, 

using Simpson's Rule. Give your answer correct to 3 significant figures. 2 

,.-- - -- ---
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Question 8 (12 Marks) Use a Separate Sheet of paper 

(a) The 18th hole at Royal Maples is a dogleg to the left. Frank hits a 200m 

drive then turns left 30° and hits a 105m shot to the pin. 

Frank 

(i) 

(ii) 

What is the straight line distance from the tee to the pin? 

Henry hits his drive a distance of 205m and to the right 

of Frank's drive line by 13°. Show that the triangle formed b~ 

two initial drives is approximately right angled. 

Henry ------ 8 105m ............. 

.... --~~ -·-·-
.. . .. . .. ~~ . - . - . - . . - . - . 

266; 
TeeD ··· p ... p··· 

··········ri-o···· 

205m H 

(b) In the diagram below, P is the midpoint of the side AB of the ~ABC. 
PQ is drawn parallel to BC. 

A 

Q 

c B 

(i) Prove that ~ABC Ill ~APQ. 

(ii) Explain why Q is the midpoint of AC. 

'xf 
(c) On the same diagram sketch the graphs of y =sin x and y = 2sin x +I 

0 s x s 2rr 
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Question 9 (12 Marks) Use a Separate Sheet of paper 

(a) A wine glass is formed by rotating part of the curve I6y = x 4 about they axis, 
the scales on both axes being lcm = 1 unit. 

(b) 

(c) 

(d) 

y 

X 

k 
(i) 

(ii) 

:'t-
lfthe depth ofthe wine ish em, show that the volume of wine is S1rh mL. 

3 
If the volume is 120 mL, find h correct to one decimal place 

" 
6 

Evaluate J(x 2 +sin2x)dx 
0 

Solve: 2 sin 2 x - 3 sin x - 2 = 0 for 0 :::;; x :::;; 2Tr -={)c 

(i) 

(ii) 

Sketch y = ln(x + 1) 
Find the area bounded by the curve, the x-axis and the line x = 2 

Marks 
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Question 10 (12 Marks) Use a Separate Sheet of paper 

(a) (i) 

(ii) 

Paula is in a superannuation fund to which she contributes $250.00 
at the beginning of each month for 30 years. The fund pays 6-6% pa 
compounded monthly. lfthe fund matures at the end of the last month 
of the 30th year, find the total value of the fund at maturity. 

After receiving the payout from the fund, Paula sells her Audi for $30 000 
and invests the total of the two assets in an account that earns interest at 
6.6% p.a. compounded monthly. How much will the investment be worth 
after a further 10 years? 

(b) Arcsec Landscaping Company are designing a garden bed for a local park in the 
shape of a sector with radius rand sector angle e. 

They have a total of 3 7 5 metres of garden edging materials to use as 
the perimeter of the garden bed. 

NOT TO SCALE 

(i) 
r 

Show that the area A of the garden bed is given by A = 2 (3 7 5 - 2r) . 

(ii) Finding the greatest area of the garden bed which can be made using 375 

Marks 

3 

2 

2 

metres of edging material? 3 

(iii) After inspecting the location for the garden bed the designers calculate that 
the sector angle for the garden must be less than 110°. Can they still create 
the garden bed with a maximum area found in (ii)? Justify your answer. 2 

End of Examination 
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I x"dx 

gdx 

I eaxdx 

I cosaxdx 

I sinaxdx 

I sec
2
axdx 

STANDARD INTEGRALS 

1 n+1 f 0 =--x n:;t:-1; x:;t:O,i n< 
n+ 1 ' 

= lnx, x > 0 

1 ax = -e a :;t: 0 a , 

1 . 
=-sin ax, 

a 

1 

a:;t:O 

=- acosax, a:;t:O 

1 
= -tanax, 

a 
a:;t:O 

I secax tanaxdx 
1 

= -secax, a :;t: 0 
a 

1 -1 X 0 =-tan -, a :;t: 
a a 

. -1 X 0 = sm - a > , - a < x < a 
a 

=In( x + .J x 2
- a2 

), x >a> 0 

NOTE: lnx = logex, x > 0 
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