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Reading time — 5 minutes
Working time — 3 hours

Write using black or blue pen
Board - approved calculators may
be used

A table of standard integrals is
provided at the back of this paper
All necessary working should be
shown in every question

Total marks — 120
Attemipt Questions 1 — 10
All questions are of equal value
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Total marks — 120
Attempt Questions 1 — 10
All questions are of equal value

Question 1 (12 marks).

(a)

(b)

(c)

(d)

{e)

G

Evaluate

+2 :
5 correct to one decimal place.
e

Solve 2x+1=<7 and graph the solution on a number line.

Rationalise the denominator of 331—2

Find the limiting sum of the geometric series

Bt & ol il

Factorise 6x° —x—2.

At Octopus Fones annual sale, all mobile phones are
discounted by 40%. Mia paid $630 for a mobile phone
at the sale. What was the original price of the phone?
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Question 2 (12 marks). Start on a SEPARATE page.
(a) Differentiate with respect to x:
@ - 1
X
@ == 2
e -1
(iii) (1+cosx)". 2
(b) (i) Find J’zsec’ Txdy, 2
't 2x
(ii) Evaluate [——dx. 2
Sl
(Leave answer in exact form).
(c) Find the equation of the normal to the curve y=e'* —1 at the 3

point on the curve where x=0.
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Question 3 (12 marks). Start on a SEPARATE page.

(a)

7%3.0) 0

In the diagram, the lines 4y =7x +21 and 4y =31-3x intersect at the
point B. A and C are the points (-3, 0) and (5, 4) respectively.

(i) Caleculate the gradient of AC. 1

(ii)  Show that the line AC has equationx -2y +3=0. 1

(i) Show that B has coordinates (1, 7). 1

(iv) Show that the perpendicular distance from B to the line AC 2
is 2+/3 units.

(v) Find the exact length of the interval AC. 1

(Express answer as a simplified surd).

(vi) Find the area of triangle ABC, 1

Question 3 continues on page 5
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Question 3 (continued) Marks

(b) A gardener plants a bed of roses. The bed is planted so that
the first row has 24 rose plants. The second row has 29 rose
plants. Each succeeding row has 5 more rose plants than the
previous row,

(i) Calculate the number of roses in the eighth row. 1

(ii) Which row would be the first to contain more than 2
150 rose plants?

(iii) The gardener has planted 2895 roses. Assuming that 2
the above pattern has been continued, how many rows
were planted?

End of Question 3

Please turn over
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Question 4 (12 marks). Start on a SEPARATE page.

(a)

(®)

(c)

The sides of a triangle are 7 cm, 5 cm and 4 cm.
Find the size of the angle opposite the largest side.
( Give answer correct to the nearest minute).

A fair die is rolled twice. Find the probability that:

(i) the second score is greater than the first score.

(ii) the total of the two scores is 7 or 11,

Marks

NOT
TO
SCALE

A circle with centre at O, and radius 16 ¢m intersects with another
circle with centre at @, and radius 12 cm. Their points of intersection
are A and B and the distance between their centres, O,0,, is 20 cm.

The Z400, =a and £A0,0,=f.

(i) Show that triangle 0,40, is a nght-angled triangle. 1

(ii) Find the arca of the quadrilateral 40,B0,.

(iii) Find the size of the angles @ and f.

(iv) Find the shaded area enclosed by these circles.
(Give your answer correct to the nearest em® ).

-6~
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Question 5 (12 marks). Start on a SEPARATE page.

A NOT

TO
SCALE
£ B
D c
F

ABCDE is a regular pentagon. BC and ED are produced to meet at F.

Copy or trace this diagram onto your page.

(i) Show that the size of each interior angle in the pentagon 1
is 108°.

(ii) Show that triangle FCD is isosceles, 1

(iii) Prove that triangle FCD is similar to triangle FBE. 2

(iv) If the sides of the pentagon are each 5 cm and BE = 8 cm, 2
determine the length of CF.

(b) If o and B are the roots of the quadratic equation 3x* +4x+7=0 ,

find the values of :
i) a+p 1
(i) ap 1
(i) @’ + /3 1
(iv) -}z-+—lﬁ 1

Question 5 continues on page 8

5
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Question 5 (continued)

(c) A particle moves in a straight line so that its acceleration,
a m/s®,attime ¢ seconds is givenby a= 3(4+1)°.
Initially the particle is moving with a velocity of 64 m/s.

Find the velocity of the particle as a function of time.

Question 6 (12 marks). Start on a SEPARATE page.

(a) Solve the following equation for x:

e —e"—6=0.

x!

¥
® et .f(x)=“i§m

(1) Find the coordinates of the points where the curve
crosses the axes.

(ii) Find any stationary points, and determine their nature.

(i11) Find any points of inflexion.

(iv) Sketch the graph of y = f(x), indicating clearly the
intercepts, stationary points and points of inflexion.

End of Question 6

Please turn over

Marks
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Question 7.(12 merks). Skt on s BEEARATE poge. Question 8 (12 marks). Start on a SEPARATE page.
b i e T {a) A population of bacteria in a medium are growing at a rate proportional
(a) A parabola whose equation is y = kx”, where k is a constant, to the current population. The population obeys the model
has the line y=—6x+3 asatangent. P=Pet
(). Biy-oitiritie; i thvo sivm) cassaieiss T fnadietic 1 where F, is the population of bacteria at noon on | August and ¢ is
g ’ measured in hours. When ¢ = 6 the population has grown from
equation in terms of x and k. g pop Bro
900 000 to 1.4 million.
(ii) By using the discriminant of the quadratic equation 2
found, find the value of k. (i) Show that ‘:;_P = kP 1
it
(iii) Find the coordinates of the point of contact between the 2
tangent and the parabola. (ii) What is the value of k? 2
(iv) Sketch the parabola and the tangent line, showing the 2 (iil) What will the population be when ¢=107 1
coordinates of the point of contact and where the tangent
line cuts the x — and y — axes. (iv) When will the population reach 3 million? 1
()
®) 4 A
P
M
e
x
C N D
The diagram shows the praphs of y=2sinx and y=tanx
Eopered K e ks : fie i ABCD is a square. M and N are the midpoints of BC and CD respectively.
o x<7. Alsthe point of intersection o two graphs.
(i) Find the coordinates of point A. 2 @ Brorciamgles i md BEN (e cogtict #
(ii) Show that %[(ln cosx)|=—tanx 1 (i) Prove that AM and BN are perpendicular. 3
(ii) Find the area of the shaded region in the diagram. 2

s -10-
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Question 9 (12 marks). Start on a SEPARATE page.

(a2)  The table shows the values of a function f(x) for four values of x.

x 2 3 | 4 5
f(x) | 0.693 1099 | 1386 1.609

Use the trapezoidal rule with these four values to find an 2

5
approximation to j f(x)dx.
2

(b)  The diagram below shows a sketch of the curve y = f(x). 2
Copy or trace the diagram on your page and use it to draw
a sketch of the gradient function y= f/(x).

A&

(c) A parabola has equation x* +6x —20y +49 = 0. Find:
(i) the focal length of this parabola 2
(ii) the coordinates of the vertex 1
(iii) the coordinates of the focus 1

(iv) the equation of the directrix 1

Question 9 continues on page 12

=11t
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Question 9 (continued)

(@

X

Mg -——— == - -

The shaded region in the diagram is bounded by the curve y =secx,
the x — axis and the lines x=¢ and x=4.

Find the volume of the solid of revolution formed when the shaded region
is rotated about the x — axis.

End of Question 9

Please turn over

I8
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Question 10 (12 marks). Start on a SEPARATE page.
(a) Arina borrows $20000 from City Credit at 12% p.a. interest.
She pays it back at regular monthly intervals over four years.
However, hecause she is a good customer, she is given two
months interest free. If the amount of each monthly payment is M dollars
(i) Find the amount she owes after the second payment. 1
(i) Show that the amount she owes after the fifth payment is 2
$[20000(1.01)" —2M (1.01)" = M (1.01)* —=M(1.01) - M].
(iii) Find the amount of each monthly payment. 3

(b) A gutter is made out of sheet metal 3a units wide by bending
it as shown in the diagram. The length of the gutter is b units.

m)
a
* o/ L NOTTOSCALE
a
(i) Show that the volume of the gutter is given by 2

¥V =a’beosd(l +sin0).
dv

(ii) Show that E:azb(l—isinzﬁ—sinﬂ).

(iii) Determine the value of €, in degrees, so that the gutter
has maximum volume.

End of paper

=13 =

STANDARD INTEGRALS

J-I"dx = E ™ nx—1 x20,ifrn<0
n+l
1
—dx =lnx, x>0
X
Jﬂmﬂ':( =—&™, a#0
a
cosaxdx =—sinax, a=0
a
jsinaxdx =——cosax, a=0
Jsmzmm =—tanax, a=0
Jscca.z tanaxdr =-—secax, a#0

1 e
J’ dx =sin!Z, a>0, —a<x<a
a

=ln(.:+ xz—az). x>a>0

1
j a0 ax
1 0
J.idx -—-ln(x-r\u'xz-ra“)
Vxt+a?

NOTE: Inx=log,x, x>0
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