NEWCASTLE GRAMMAR SCHOOL

YEAR 12
2003
MATHEMATICS
TRIAL EXAMINATION

Time allowed — Three hours
( Phus 5 minutes reading time )

DIRECTIONS TO CANDIDATES

. Attempt ALL questions.

ALL questions are of equal value.

o All necessary working should be shown 1n every question.
Marks may be deducted for careless or badly arranged work.

. Standard integrals are printed on page 10.
. Board-approved calculators may be used.
. Answer each question in a SEPARATE Writing Booldet.

o You may ask for extra Wrting Booklets if you need them.



QUESTION 1 Use a SEPARATE Wating Booklet.

4z .
a) Calculate the value of ————— correct to four significant figures
3-6°-9-8 i

with a rational denominator

b) Express

6
NE

Q) Differentiate 6 — x°

X X
d) Solve —+—=1
2 3
€) Integrate —
X
£) Factorise completely 9 - 16¢°

QUESTION 2 Use a SEPARATE Writing Booklet.

a) Ditferentiate:
- dax | X
1 =¢ "+ —
) Y 5
: log, x
i_l) — ée
x
b) Sketch the graph with the equation y = x - x* showing all intercepts:

c) Solve lx + 4! =1

d) Give the exact value for sec210°

Marks



(9

QUESTION 3 Use a SEPARATE Wiriting Booklet.

The first term of an anthmetic sequence is 6 and the
common difference is 9.

. . . h
Iy Write down the expression for the n™ term

11) Which term of this sequence 1s 4623 ?

Consider the points O (0,0), A (-1,3)and B (11,-6)

1) Find the gradient of line AB

11) Show that the equation of AB s 3x +4y-9=10

1it) Find the equation of line L, which passes
through O and is parallel to hine AB

1v) The point P, (4, k), lies on line L. Find the value of k

v) Calculate the perpendicular distance from P to AB

Marks



QUESTION 4 Use a SEPARATE Writng Booklet.

Find

1) .{COS 2x dx

i J- dx

2x+3

1i1) J. e dx

Bank X pays compound mterest, compounded annually.
Bank Y pays simple interest. $5000 1s invested in Bank X
and also in Bank Y at 9% p.a. for 6 years - at both banks.
Find the difference between the compound interest and
simple interest earned at each bank.

For what values of £ is (3-k)x? + (3-k)x+1 positive definite ?

Marks
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QUESTION 5 Use a SEPARATE Writing Booklet. Marks
a) In the diagram below, AD = 2 x AB and ZADC= ZBAC 5
A
a
2x

b)

[x Diagram NOT to Scale

1) By writing an expression for sina, show that o = 30°
1t) Hence find the size of £ZDAC

1i1) If DC=2cm find the length of AB

Solve 9 +4+6x3"-27=0 3

There are five nominees for President and Vice President of a club. 4
Ihree are women and two are men. The first name, selected at random,
will be the President and the second name will be the Vice President.

1) Draw a tree diagram to represent all possible outcomes

i) Determine the probability that the two positions will be filled
by a woman and a man, in either order.



QUESTION 6 Use a SEPARATE Writing Bookdet.

3)

b)

Given the graph of y = f(x), EXPLAIN why
4 . 3
jo F(x)dx is LESS than j F(x)dx

Ya
y =)

/ /.
MR UZ

A sector of a circle, of radius 1 cm, has a perimeter of 4 cm.

1) Show that the angle at the centre of the sectoris 2 radians
1) Find the area of the sector

Use Simpson's Rule with 5 function values (1e. 4 strips) to find an

5
approximation for j.l (log,x)dx correct to 3 decimal places

Marks



QUESTION 7 Use a SEPARATE Wrnting Booklet. Marks
a) The rate of decay of a radioactive substance 1s pr})portional to 5
. . M
the mass, M, present at time, f years, 1ie. Cd = —kM
t

1) Show that M =M e™ satisfies id]\i = —kM
!

W) If the half-life of the substance is 17 600 years, find &
( correct to 6 decimal places )

1) How long will it take for 2 (two thirds ) of the

substance to decay

b) For the given graph of y = f(x) write down which of the 7
labelled point(s) best demonstrate the properties below:

Y A
G
F H
/‘\I\s‘
J
: . >,
B
C E
D

1) f(x)=0
D f0=0
i) /(x0=0

1v) f(x)>0
v) /(x)>0
Vi) SfM(x)>0

Vit lim f(x)=0
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QUESTION 8 Use a SEPARATE Wating Booklet.

b)

1) Differentiate  y = cos” x

. 5 g 2 .
11) Hence, evaluate J'(; (cos” xsin x)dx

Consider the parabola with the equation x> —8x =12y -28

1) Show that the equation can be written as (x - 4)2 = 12(_}/ - 1)
1) Find the coordimnates of the vertex
1if) Find the coordinates of the focus
1v) Find the equation of the directrix

Find & if f(l]dx _
X

QUESTION 9 Use a SEPARATE Writing Booklet.

A particle moves along the X -axis so that its displacement, x metres,
after f seconds is given by x =3 -2cos/

) Find the tnitial displacement

1) Show that the particle starts from rest

1) When does the pasticle next come to rest ?

1v) Find the velocity when the particle passes through

x =2 for the second time
v) Find the particle's greatest velocity

Vi) Find the particle's position when 1t 1s NOT being accelerated

Marks

12
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QUESTION 10 Use a SEPARATE Wiriting Booklet.

b)

Isosceles triangle PQR 1s in a circle of radius 1 unit, centre O.

I 1 i 1Y
Show that —; = — -
x*—-9 6\x-3 x+3

Hence find the exact volume gencrated by revolving

1
Y S —
e

around the x-axis from x=5 to x =6

£ZQOR = 28 (6 is acute). PO is extended to meet QR at M
such that ZOMR = 90°

1)

Prove that QM = sinf and OM = cosé

Show that the area, 4, of APQR is given by 4 =sin 9(0059 + 1)

Marks

Hence show that APQR has a maximum area when it is equilateral



[

| %ir
Jewdr

[ cos ax dx
[sin ax dx
[sec? ax dx

_f sec ax tan ax dx

|

j-az +x? dx

J--——l————a’x
N

1
J.\/—r—%(—f— dx

|
—_—dx
J- NS

10

STANDARD INTEGRALS

_n+l
X

, nz =L x#0,1f »<0

1
= -—c¢osax, a#0
a

i
—tanax, a=0
a

1
—secax, a0
a

1 4 X
= —tan' >, a#0
a a

i

sin™ =,

a>0, —-a<x<a

<

ln(x+\/.\'2—a2), x>a>0

t

= ln(er\/xz +az)

NOTE: Inx=log x, x>0
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