ABBOTSLEIGH

AUGUST 2004

YEAR 12
ASSESSMENT 4
TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics

General Instructlons

® & o o

Reading time — 5 minutes.
Working time ~ 3 hours,

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

A table of standard integrals is
provided.

All necessary working should be
shown in every question.
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Total marks (120)
* Attempt Questions 1-10.
« All questions are of equal value.

Questlon 1 (12 marks)
Use a SEPARATE writing booklet

(a)

(b)

(9]

(d)

(e}

U

Simplify (+3+1)

Simplity r® xmJm

Factorise fully: a* - ab®

Solve 6x*-5x=1

Differentiate
. 1
® x-1

@ (*-1)(x*+1)

Solve |x+1|=|2x-4|

P/Yr 12 Mathemadics Trial 8.04

Marks




Marks
Question 2 (12 marks)
Use a SEPARATE writing booklet

(a) Differentiate
(i) y=tan3x 1
(i) y=x% 2
{b) ABCD is a quadrilateral with 4B =BC, BC|| AD, ZABC =26 and

LCAD=86.
B

C Not to Scal
A ot to Scale

D
7

D

Copy the diagram into your answer booklet and find the value of 8, giving
reasons for your answer.

(c)

. A(8,4)

0(0,0)

The diagram above shows the points 0(0,0) and 4(8,4) on the number
plane. Copy the diagram into your writing booklst.

(i) Find the coordinates of A , the midpoint of 04. 1

(i) Show that 2x+y—10=0 is the equation of the line ! which passes
through M and is perpendicular to OA4. 2

(iii)- Find the coordinates of the point B where the line / cuts the y-axis. 1

(iv) Show that the length of MB Is twice the length of M4. 2
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Question 3 (12 marks)

Use a SEPARATE writing booklet

-—

(a) Find a primitive function of:<

-

Q+x)

) e '_/
(b) Find the exact value of x in the diagram below.

Not to Scale

(c) Inagame of tennis, a fair coin is tossed to see who serves first. If
Cleyton wins the toss he has an 80% chance of winning the first game,

Marks

but if he loses the toss his chance of winning the first game is only 40%.

What is the probability that Cleyton wins the first game?

(4

Not to Scale

12cm >

'y

In the figure, 4BCis an equilateral triangle of side 12 cm. The circular
arcs AZB, BXC and CYA are constructed with centres at C, 4,8
respectively. Find:

(i) The area of sector CAZB.

(i) The total area enclosed by the figure AZBXCYA.
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Question 4 (12 marks)

Use a SEPARATE writing booklet

1
(a) Evaluate lim*—=% 1
42 x-2
(b) A polygon has 25 sides, the lengths of which form an arithmetic sequence.
If the shortest side is 8 cm and the next longest side Is 11 cm, find the
perimeter of the polygon. 3
(c) (i) Sketchthe curve y=¢" and shade on your diagram the region
defined by y<e®, 0<x<land y20. 2
(i) This shaded region is rotated about the x-axis. Find the exact
volume of the solid of revolution formed. 2
(d) B
P
4 N C Not to Scale
QW
R
P and Q are the midpoints of the sides 4B and AC of triangle ABC.
PQ is produced to R so that PQ=QR.
(i) Copy the diagram into your answer booklet and prove that
APQA=ARQC. 2
- 1
(i) Prove CR=;AB 2
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Question 5 (12 marks)

Use a SEPARATE writing booklet

(a) A box contains ten chocolates, all of identical appearance. Three of the
chocolates have caramel centres and the other seven have mint centres.
Anna randomly selects and eats three chocolates from the box, picking
one chocolate at a time.

Find the probability that:

() Anna eats three mint chocolates, 2
(i) Anna eats exactly one caramel chocolate. . 2
A
(b)
Not to Scale
B D E C

In the diagram, 4D =12cm, BE =18cm, AC =20cm, AB = AE and

AD L BE .

() Copy the diagram into your answer booklet, marking the above
information on it and show that the length of DCis 16cm. 2

(i) Prove £BAC=90°. 3

1
If y=¢" Is a solution of the equation % - 9% + 14y =0, find the

value(s) of k.
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Question 6 (12 marks) Marks Marks
Use a SEPARATE writing bookiet Question 7 (12 marks)
Use a SEPARATE writing booklet

(a) Differentiate y=1log,(2x+1) 1 ) .
(a) (i) Find the equation of the tangent at the point (-1, 11) on the curve
y=2C46x—3x+4. 2
b
(b) c . o
Not to Scale (i) Prove that (-1, 11)is a point of inflexion. 2
24 km
4" 16km B
(b) y y=7(x)
In the diagram above 4, B and C represent the locations of three towns. y=g (x)
The town A is due west of B, and the bearing of C from 4 is 340°. Copy
the diagram into your answer booklet. Not to Scale

1
(i) Find the size of ZC4B.

-
@

: o 4 8 12z°*
(i) Find the distance BC correct to the nearest kilometre. 2
i) Use the Trapezoidal Rule with three functi ¢ i
(i) What s the bearing of 4 from C? 1 0] e peuo ule with three function values to approximate
the value of j S{(x)ax 2
4

(c) Show that the sum of n consecutive odd integers beginning with 1 is ' (i) Given that the area between y = g(x) and the x-axis from x=4 to

always a perfect square. 3 x=12 Is 67 square units, calculate the approximate area between

the two curves. 1

(@)

(c) Given the function f(x)=xV4-x*.

. — X (i) Showthat f(x) is an odd function. 1

(i) Findthe x and y intercepts of this function. 2

(iii) Hence sketch this function in the domain ~2<x<2, given that there

(i) Thecurve y= Acosnx is sketched above, Is & maximum tumning point at ( 7 2)‘ 2

Find the values of 4 and n. 2
(il) Find the value of the shaded area. 2

PIYr 12 Ma e camics Trinl .04 7 P/Yr 12 Ma Damatcs Trial 804 8




Marks Marks

Question B (12 marks) Question 9 (12 marks)
Use a SEPARATE writing booklet Use a SEPARATE writing booklet

(a) Consider the geometric series 1+(3x-2)+(3x-2)" +....... (a) Sketch a possible graph of y = f(x) in the interval 0<x<i If

. 0, 0 and f° 0.
(i) For what values of x does this series have a limiting sum? 2 f(x) g f(x) < 4 (x) g 2
(i) Find the limiting sum. Simplify your answer. 1 a
N 2 : ‘ (b)} The curve y= f(x) has second derivative f"(x)=1. If the curve has a
(iii) Find the value of x if this limiting sum has a value of 3 2 \—~  minimum turning point at the point (2,3), find its equation. 3

{c) Jane invests $400 in a bank account at the beginning of each month for
8 years. Interest is to be paid at a rate of 6% per annum compounded
y=x'+2 monthly.

(b)

(i) Find the amount in the account at the end of the first month. 1

{ii) Show that the total value of her investment at the end of n years is

N|-ecccceeaaas

> x given by $400(1.005+1.005 +1.005+... 1.005"") 1
(If) Find the final value of Jane's investment at the end of the 8 years.
Find the value of the area shaded in the diagram. 3 Give your answer corfrect to the nearest dollar.
(iv) What single investment at the beginning of the 8 years, with interest
(c) Solve the equation 2sinx=~1 for 0<x<2x 2 compounded monthly, would achieve the same final value? Give
your answer to the nearest dollar. 2
2
(d) Prove that E—‘# =tan’ x 2
I+cot” x

PrYr 12 Mahematcs Triel 8.04 9 PYYr 52 Mathemalics Trisl 8.04 10




Marks
Question 10 (12 marks)
Use a SEPARATE writing booklet

(@) Prove that the function y= sinx

does not have a turning point. 3
1+cosx

(b) A circular filter paper of radius 6cm Is cut and folded to make a conical

filter.

() Showthat the volume, ¥, of the cone is %m’\/%-r’ where r is

the base radius. 2

av  2ar36-r? _ ar’

(i) Showthat — = 3
dr 3 336-1

(iil) Find the maximum volume of the cone and the corresponding radius
in exact form. 4

END OF PAPER
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