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

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Marks

Question 1 (12 marks)

. 19 .
(@)  Find the value of . correct to two decimal places. 2

T
(b)  Solve x—3(2—-x)=0. 2
(c)  Factorise a’ —27. 2
(d)  Write 0.526 in the form of %. 2
(e) Kate invests $5500 for 3 years. The investment earns 7.5% p.a. compounded 2
annually. How much interest does Kate's investment earn after 3 years?

. -y . 1
€3] Find a primitive function of 4 — ek 2
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Marks
Question 2 (12 marks) Use a SEPARATE writing booklet.

(a) y

A

v
>

O is the origin, B is the point (1,6 ) and C is the point (5,0).
Copy this diagram into your writing booklet.

(1)  Find the co-ordinates of the point P such that OBPC is a parallelogram. 1
Label this point on your diagram.

(i) Find, in its simplified form, the exact length of BC. 2
(ii1) Find the area of the parallelogram OBPC. 1
(iv) Hence or otherwise, find the perpendicular distance from P to the 2

diagonal BC.

(v) Find £ZBCO to the nearest degree. 2

(b)  The quadratic equation 4x> —3x +1=0 hasroots & and £. Find:

i) a+p 1

(i) op 1

(iii) iz + iz 2
o
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Marks
Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) Find:
Q) % (sin 3x) 2
(i) % (x*e*) 2

(b) Evaluate each of the following correct to 3 decimal places:

1

(i) Je“x dx 2
0
[d
X
i | —= 2
(i) X
1
(©) A
E
a a
B D C

In the isosceles triangle ABC, Z/ABC = ZACB =« . The points D and E lie
on BC and AC, so that AE = AD. Let Z/BAD = (.

(i) Explain why ZADC =a + S. 1
(i1)) Find ZDAC in terms of o and . Give reasons. 1
(ii1)) Hence, or otherwise, find ZEDC in terms of f. 2
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Marks
Question 4 (12 marks) Use a SEPARATE writing booklet.

(a) The movie theatre on the QEII is specially designed. The floor narrows from
front to back so that each row of seats behind the first has two seats less than
the row in front of it. The front row has 37 seats.

(i) How many seats are in the "™ row? 2
(i1)) What is the greatest value n can take? 1
(ii1)) The movie theatre seats 360 people. How many rows of seats are there? 3

(b) A function is defined as y =In X.

(1)  Copy the table into your writing book and complete it giving answers to 1
3 decimal places.

X 2 3 4 5
y=InX
(i1)) Using the trapezoidal rule, find an approximation, to 1 decimal place, 3

5
of Jln x dx using 4 function values.

2

(111) Sketch the graph of y =1n X and use it to explain why your approximation 2
in part (i1) will be less than the exact value of the integral.
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Marks
Question 5 (12 marks) Use a SEPARATE writing booklet.

(a) (1) Sketch y=2sin 2x for 0<Xx<2rx. 2
(i) Calculate the area bounded by the curve y =2sin 2x and the X-axis 3
RY/2

between X=0 and X:T.

(b) A box contains 4 red and 5 green marbles. Anna randomly selects 3 marbles
one at a time and without replacement.

(1)  What is the probability that she selects green, red, green in that order? 1
(1) What is the probability that she selects a majority of green marbles? 2
© () If f(x)=log,/x evaluate f (e2 ) 1
(i)  Find the equation of the tangent to the curve y =log, Jx at the point 3

where x=¢”.

Higher School Certificate Trial Examination, 2008 page 6
Mathematics



Question 6 (12 marks) Use a SEPARATE writing booklet.

Marks

(a)  For the curve y=Xx’ —3x:
(1)  Find the stationary points and determine the nature of these points. 3
(1))  Show that (O, O) is a point of inflexion. 1
(ii1)) Sketch the curve for —2<x<3. 2
1
(iv) Hence, or otherwise, evaluate JX3 —3x dx 1
-1
(b) Carl the caterpillar woke up one morning and he was feeling very hungry. 2
So he found himself a big leaf and started munching. After 10 minutes
he had eaten Scm of the leaf. Since his tummy was starting to fill up,
in the next 10 minutes he ate 3.75 cm of the leaf. In the next 10 minutes
he ate 2.8125 cm of the leaf and so on.
If the leaf was 25 cm long, would Carl finish eating the leaf for breakfast?
Give reasons.
d
c i) Find — (e™?*). 1
© @ Find (e")
0
(i) Hence, evaluate J(sec2 2X)etamzx . Leave your answer in exact form. 2
0
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Marks
Question 7 (12 marks) Use a SEPARATE writing booklet.

(a)  For the parabola y> —2y —4x—7=0, find:

(1)  the co-ordinates of the vertex. 2
(i1) the co-ordinates of the focus. 1
(i11) the equation of the directrix. 1
(iv) Sketch y*> —2y—4x—7=0, labelling the vertex, focus and 2

directrix only.

(b)  The diagram shows the graph of y=e*—1 and y=e™".

y
y _ efx A
y=e" -1
1
0 > X
&
-1
(1)  Show that the curves intersect when: 2
e” —e*-1=0
(ii)  Use the results in part (i) and the substitution m =e*, to show that 2
the X - co-ordinate of the point of intersection of the curves is
approximately 0.481.
(i11) Find the area of the shaded region to 1 decimal place. 2
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Marks
Question 8 (12 marks) Use a SEPARATE writing booklet.

(a) The graph below shows y = f '(X).

v

Copy the graph into your writing booklet.

(i)  For which values of X is the curve of y = f (X) increasing. 1

(i)  On the same axes sketch y = f (X) clearly labelling the important features 3
at X=—2,X=—1and x=1.

(b) (i) For what values of k does the quadratic equation kx> + (k + 3)X -1=0 3
have no real roots.

(ii) Hence, explain why y =kx* + (k + 3)X —1 can never be positive definite. 1

Question 8 continues on page 10
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Marks
Question 8 (continued)

(c) The graph is y =sec2x from x=0 to X:%.

AY
A
1 -
0 L "X
8
(i)  The x-coordinate of A is % Find the y-coordinate. 1
(i1)) The shaded region is rotated around the X-axis. 3

Show that the volume generated by this rotation is given by:
’ i
— - 7zjsec2 2x dx
4

0

and hence find the exact volume.
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Marks
Question 9 (12 marks) Use a SEPARATE writing booklet.

(a)  Solve 2sin’*x—3cosx=0 for 0<x<2r. 3

(b) A grainsilo is constructed from a right circular cone and cylinder of equal
heights "h" m. The slant edge of the cone is 9 m and the radius of the cylinder

is"r'" m.
i hm

TR T

v
(i)  Write down the equation linking r and h. 1
(i1)) Show that the volume of the silo is given by: 2

4 s

V = 1087Zh - gﬂh

(ii1) Find the height of the silo that gives a maximum volume. 3

() In the Jackpot Lottery, the probability of the Jackpot prize being won in
any draw is approximately 1 in 50.

(1)  What is the probability that the Jackpot prize will be won in each of 1
three consecutive draws?

(i) How many consecutive draws must be made for there to be a 50% 2
chance that at least one Jackpot prize will have been won?
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Question 10 (12 marks) Use a SEPARATE writing booklet.

(a) A regular octagon is drawn inside a circle with centre O so that its vertices
lie on the circumference. The circle has radius 1 cm.

Marks

(i) Find the area of AAOB and hence find the area of this octagon. 2
(Leave your answer in surd form.)
Another regular octagon is drawn outside the circle.
The altitude OM of AOPS is I cm.
(i1)) Find the area of AOPS and hence find the area of this outer octagon. 2
(iii)) By considering the results in parts (i) and (ii), show that: 1
V2 < T < 4tan”
2 8
Question 10 continues on page 13
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Marks
Question 10 (continued)

(b)  Miss Toolan decides to borrow $400 000 to buy an apartment. Interest is
calculated monthly on the balance still owing, at a rate of 9.12% p.a.
The loan is to be repaid at the end of 25 years with equally monthly
repayments of $M. Let $ A_ be the amount owing after the n repayment.

(1)  Derive an expression for A,,. 2
(i1)) Find the value of M. 2
(ii1)) Calculate the amount still owing, to the nearest dollar, after 10 years 1

of payments at this rate.

(iv) At the end of 10 years, the interest rate is increased to 12% p.a. and 2
Miss Toolan changes her repayments to $3800 per month.

How many months are needed to pay off the remainder of the loan?

End of Paper
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STANDARD INTEGRALS

Jx” dx

Jldx
X
feax dx

fcos ax dx

jsinaxdx

fsec2 ax dx

Jsecaxtanax dx

X" +a

NOTE: InXx=log, X,

=——xX ", n#—-1, x#0,iff n<0
n+1
=1lnx, x>0
=—e¥, a=0
a
=—sinax, a=z0
a
1
=——cosax, az0
a
1
=—tanax, a=0
a
1
=—secax, a=0
a
1 4 X
=—tan' =, a=0
a a
. X
=sin= —, a>0, —a<x<a
a

=1n(x+w/x2 —az), X>a>0

:ln(x+1/x2 +a2)

x>0
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