SCEGGS Darlinghurst

HIGHER SCHOOL CERTIFICATE

2007

TRIAL EXAMINATION

Centre Number

Student Number

Mathematics

This is a TRIAL PAPER only and does not necessarily reflect the content or format of the
Higher School Certificate Examination for this subject.

General Instructions

Reading time — 5 minutes
Working time — 3 hours
Write using black or blue pen

Diagrams should be drawn in
pencil

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

Start each question in a new
booklet

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



BLANK PAGE

Higher School Certificate Trial Examination, 2007 page 1
Mathematics



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)
. 32
(a)  Find the exact value of IE . 1
(b)  Solve (x—5) =16. 2
(c) (1) State the domain of the function y = 5 . 1
- X
(i1))  Sketch the graph of y = 5 showing all important features. 2
- X

(d) Find the value of @ in the diagram. Give your answer correct to the 2

nearest minute.

NOT TO
6 SCALE
6 5
8

(e) Express 345 ++/20 in the form +a. 2
€3] Over 7 years, $125 grows to $165. Interest is compounded annually. 2

Find the compound interest rate as a percentage per annum.

Give your answer correct to one decimal place.
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Question 2 (12 marks) Use a SEPARATE writing booklet.

Marks

(a)  Differentiate:
(1) cos (3X2 + 1) 2
2X
(i1) 2
(b)  Find a primitive of }/(2x +1)° . 2
’ X
(c) Evaluate J 5 dx 3
, X7 =1
Give your answer correct to 3 significant figures.
(d)  For a function g(x) it is given that 3
g'(x)=3x —4+L2 and g(x)=4 when x=1.
X
Find the equation g(x).
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Marks
Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) ALY
line k NOT TO
SCALE

=)

line m

v
>

line |

The point Q(— 2, 1) lies on the line k whose equation is 9X —2y +20=0.
The point R(4, — 2) lies on the line | whose equation is 3x+ y —10=0.

(i) By solving simultaneously, find the point P where k and | intersect. 2
(i) Find the equation of the line m which joins Q and R. 2
(ii1) Show that the exact perpendicular distance from P to line m is 4/5 units. 2
(iv) Hence, or otherwise, find the exact value of the area of the triangle 2

bounded by the three lines k, | and m.

(b) For the arithmetic progression 81, 77, 73, ...

(1)  show that the sum to n terms is given by the expression 1
S, =83n—2n?
(i) Find the smallest value of n for which the sum to n terms would 3

be negative.
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Marks
Question 4 (12 marks) Use a SEPARATE writing booklet.

(a) Francesca wants to design a conical party hat for her 18th birthday party.
She folds the sector XOY so that the edges OX and OY coincide to form a cone.

@)
20 cm
X Y

(1) Find the exact length of the arc XY. 1

(i)  Find the radius of the base of the cone formed. 1
(b) Find the equation of the normal to the curve y = sinLZX + %J at the point 3

where x =2

4

(©) The diagram below shows the first derivative f '(X) of a function. 3

Copy the diagram into your answer booklet and on the same axes
draw a possible curve for the function f(x).

yA

A
v
>

Question 4 continues on page 6
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Marks
Question 4 (continued)

(d) A box contains 10 chocolates all of identical appearance.
Four have caramel centres and the other six have mint centres.

Jolene randomly selects and eats three chocolates from a box.

Find the probability that Jolene eats:

(1) three mint chocolates. 1
(i) exactly one caramel chocolate. 2
(ii1) at least one mint chocolate. 1
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Marks
Question 5 (12 marks) Use a SEPARATE writing booklet.

(a) A quadratic equation with roots « and £ has the form 2

x> —(a+p)x+af=0

Hence, or otherwise, form a quadratic equation whose roots are

3++/5and3-+/5.

(b) A B
NOT TO
SCALE
P
D Q C

ABCD is a square. P and Q are points on AD and DC respectively such
that PD =QD.

Copy the diagram into your answer booklet.

(1) Prove that ABAP is congruent to ABCQ. 3
.. BP 3
(1) If BA = 5 find the exact value of tan ZAPB . 2

(©) Luigi decides to set up a trust fund for his grand-daughter Sophia. He plans
to give it to her on her 21st birthday. He invests $150 at the beginning of
each month. The money is invested at 9% per annum, compounded monthly.

The trust fund matures at the end of the month of his final investment,
21 years after his first investment. This means that Luigi makes
252 monthly investments.

(i)  After 21 years, what will be the value of the first $150 invested? 2

(i1) By writing a geometric series for the value of all Luigi’s investments, 3
the final value of Sophia’s trust fund.
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Marks
Question 6 (12 marks) Use a SEPARATE writing booklet.

(a)  Consider the function defined by f(x)=x’(2 - x).

(1)  Find the coordinates of the stationary points and determine their nature. 3

(1)) Find the coordinates of any point of inflexion. 2

(iii) Sketch the graph of y = f(x) for —1<x<2. 3

(iv) For the given domain —1< X <2 when is the curve concave up? 1

(b) Calculate the exact volume generated when the arc of the curve 3
y= 2sec§

Vs T . )
between X = E and X = E is rotated about the X axis.
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Marks

Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) Solve the equation: 2
9% —43%+3=0
(b) The point P(X, y) moves such that its distance from the point R(— 1 O) is
always twice its distance from the point S(2, 0).
(1)  Show that the equation of the locus of point P is given by 2
x> —6X+ Yy +5=0.
(i) Describe the locus geometrically. 2
(©) For the curve y =2sinx —1.
(i)  Find the roots of the equation 2sinx —1=0 for 0< X< 2rx. 2
(1)  Sketch the curve for 0 < x <27 showing all important features and 2
points of intersection with the X axis.
(111) Find the area under the curve that lies above the X axis in the given domain. 2
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Marks
Question 8 (12 marks) Use a SEPARATE writing booklet.

(a) (1)  For what values of X will the geometric progression 1
1+ (x=2)+(x=2) +...

have a limiting sum?

(i1) If this series has a limiting sum of 2, find the value of X. 2

X
(b)  Consider the curve f(x)= A
X
(i)  State the domain of y = f (X) 1
X
(i) Show that £(x)= 0=, 1
X
(ii1) Find the co-ordinates of the stationary point and determine its nature. 3
(iv) Explain why y = f(x) has no X-intercepts. 1
(v)  What happens to f (X) as X —>— o0, 1
(vi) Sketch the curve y = f (X), showing all important features. 2
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Marks
Question 9 (12 marks) Use a SEPARATE writing booklet.

(a) Find the co-ordinates of the vertex and the focus of the parabola 2
y=x>—6x+10
3
(b) (1)  Use Simpson’s rule with five function values to evaluate J 52% dx 2
1

correct to three decimal places.

(ii) The region bounded by the curve y =5%, the lines X =1 and x =3 2
is rotated about the x-axis. Using part (i) or otherwise, find an
estimate for the volume of revolution formed.
Answer correct to three decimal places.

(©) Luke has made up a new game for one person that is played with two dice.
He rolls both dice and if he rolls a difference of 0 or 1 he wins but if he rolls
a difference of 4 or 5 he loses. Any other difference means he rolls the dice again.

(1)  What is the probability that Luke will win on his first roll of the dice? 1
(i1)) Calculate the probability that a second throw is needed. 1
(ii1)) What is the probability that Luke wins on his first, second or third 2

throw? Leave your answer unsimplified.

(iv)  Calculate the probability that Luke wins the game. 2
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Marks
Question 10 (12 marks) Use a SEPARATE writing booklet.

(a) B

In the diagram above, ABD and AED are isosceles triangles with AD = BD = AE,
and BD bisects Z/ABC . Let ZABC = ZCBD =6 and let Z/DCB =« .

(i) Show that ZEAB = «, giving reasons. 3
(i1) Hence show that AABE || ACBD . 1
(iii) Deduce that AE? = BE x CD. 2

Question 10 continues on page 13
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Marks
Question 10 (continued)

(b)  Devendra is a motorcycle stunt bike rider in an upcoming Bollywood feature film.

He will be required to ride from a wall onto a beam, which passes over a second
lower wall b metres high and located a metres from the first wall.

Let the length of the beam by y metres, the angle the beam makes with the
horizontal be ¢« and X the distance from the foot of the beam to the smaller wall.

(i) Show that y=aseca + bcoseca . 2
(i)  Show that 1
dy _ —bcos’ & + asin’«
da sin” & cos” «
.. dy b
(i11) Hence show that if — = 0 then tana = 3|—. 1
da a
(iv) Hence show that the shortest beam that can be used is given by: 2
2 2

y=a 1+(Ej3 + b 1+(Ej3
a b

End of Paper

Higher School Certificate Trial Examination, 2007 page 13
Mathematics



STANDARD INTEGRALS

Jx” dx

Jldx
X

feax dx

r

J cos ax dx

sin ax dx
2
fsec ax dx

fsecaxtanax dx

1
dx
Jaz + x?

X" +a

1 )

=——x"', nz-1; x=0,ifn<0

n+1
=InXx, x>0
=—e¥, a=z0

a
=—sinax, a=z0

a

1
=——cosaxXx, az0
a

1
=—tanax, a=0

a

1
=—secax, a=0

a

1 4 X
=—tan' =, a=0

a a

.4 X
=sin” —, a>0, —a<x<a

a

=1n(x+1/x2 —az), X>a>0

:ln(x+1/x2 +a2)

NOTE: InXx=log, X,

x>0
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