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Question 1. (12 Marks)3tart a new booklet)

(@)  Calculate(5(2#13698<10"*)+ (2910064x 107), giving your answer in scientific 1
notation, correct to 6 significant figures.

(b) Calculate the probability of obtaining a total of 8 when two standard dice are rolldd.

() Factorise completel@x® +2x —12. 1

(d) Inthe figure ABCD AB||CD, AD ||CB 7 em 1
and ACO BD. If AB=7cm, AD=xcm, A B
find the value of x X M
D C
(e) Write an equation for the parabola with vertex (0, 0) and focus (0,2). 1
()  Sketch on the number plane the graph of the fundtiertog, x in the domain 1
O0<x<9.
(@) Find the 24th term of the arithmetic serigs 4% +2+... 1
(h)  Given thatog,10=2[094 andlog, 2= 0[630¢, find log, 50C. 1
O Fing lim X229 2
X-3x-3
()  Find the values of for which x* + kx + 2 is positive definite. 2
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Question 2.(12 Marks) Gtart a new booklet)

(@) Find and simplify the derivative of each of the following:

(i) X2 =3+ x—-2
i Vi-x

(i)  xv¥1-x°

, X+2

(iv) 1%

(b)  Consider the parabola with equatigr 4 x* - x
(i)  Write the equation in the forfx — h)* = 4a(y - k).
(i)  State the vertex and focus.

(i)  Sketch the curve.

©) (1) Evaluatei -1

r=1

(i) Express the geometric serigs 2+ 4 +8+... + 25€ in sigma notation.
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Question 3.(12 Marks) Gtart a new booklet)

(a) Seventy-five tagged fish are released into a dam known to contain fish. Later a shmple
of forty-two fish was netted from this dam and then released. Of these forty-two fish it
was noted that five were tagged.

Estimate the number of fish in the dam.

(b) The vertices of a triangle akg3,4), B(-2,2) andC(5,-3). 8
(1) Find the coordinates of , @he midpoint of the side BC
(i) Write down the equation of the side AB.
(i)  Find the equation of the line throughparallel to AD

(iv)  Find the coordinates of E, the point of intersection of the two lines descrbed in
parts (i) and (iii).

(©) ()  Find the value of nfor whichlog(9™)=log 3-log'3. 3

(i) Evaluatelog, axlog,b.
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Question 4.(12 Marks) Gtart a new booklet)

(@)

(b)

(©)

(d)

(e)

Given the expressiox” + 4x —1:
0] Find the value of xvhen the expression has its minimum value.
(i) State the minimum value of this expression

Find the co-ordinates of the point on the cupve x® +3x* + 3x— 7 where the
gradient of the tangent is zero.

The twelfth term of an arithmetic series is 2, and the fifteenth ter.isind the
first term and the common difference.

0] Write a quadratic equation with roots and 7.

(i) Solve the quadratic inequality” - 2x = 32> 0.

Consider the recurring decimal fractiéh= 0[%37.

0] Express F as an infinite sum of terms, all but the first of which form a
geometric series.

(i) Hence or otherwise express F as a common fraction in lowest terms.
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Question 5.(12 Marks) Gtart a new booklet)

(@)

(b)

(€)

Solve the equatiox’ —3x* +2=0. 2

Consider the curve with equatign= x—%, x>0:

(i) Find the gradient of the tangent at the point on the curve wheg x

(i) Write in general form the equations of the tangent and normal to the curve at
this point.

An amount 3 is borrowed at% per annum reducible interest, calculated monthly.7
The loan is to be repaid in equal monthly instalmentsvof $

Let R:(l +ﬁ and let $8, be the amount owing aftermonthly repayments have

been made.

. N o |
(1) Show thatB, = AR M(R—l)'

Pat borrows $90 000 at 8% per annum reducible interest, calculated monthly. The loan
is to be repaid in 96 equal monthly instalments.

(i)  Show that the monthly repayments shouldfi@7z[ 3C.
(i)  With the twenty-fourth payment, Pat pays an additional $10000, so this

payment is$11272130. After this, repayments continue $t272[30 per
month. How many more repayments will be needed?

This is the end of the paper.
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Question 2
@ O 5 0¢-3+x-2=3¢-6x+1

(i)  Vi-x=(1- X)%

d 2 ¥
A X2 =300 2x-1
X

1
24/1-x
(i) xv1- X2

1
u=x v=+1- X2 :(1— X2)2
1

W=1 v =1(1-x}) 2 x-2x=-x1- %)

i(xxll— X?)=w' +u'
dx
=41-x* x1+ XX -

1
> X

1-x?

1-x?
1- x> —x?
1-x°
_1-2x°
V1%
) X+2
(iv) 1-x

c c
I
= X
I
|
[



d(x+2) _ w-uw

dxl1-x) 2
_(1-x)x1-(x+2)x-1
) (1-%)°

_1-x+x+2_ 3
Co@-x? (1-x?
_ 3
(x-1?

() @) y=ix-x
4y = x* - 4x
4y+4=x*-4x+4 (complete the square)
Hy+D=(x-2)’
O(x-2)*=4(y+1)
h=2a=1k=-1

(i)  Vertex (2,-0)

Focus (2, 0) (1 unit above the vertex)

(iii)

y focus

NOT TO SCALE

--------------------------------------- directrix

(© ) i(Zr—l):1+3+5+7+9:25

r=1

9 8
(i) 1+2+4+8+K +256=) 2"'=>"2

r=1 r=0
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