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Instructions:

e Write your name at the top of this page, and at the top of each answer sheet
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¢ All questions are of equal value and may be attempted.
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o Start each guestion on a new answer page.
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Question 1

b)

¢)

d)

¢)

B

Calculate (9.6 x 10*) + (6.3 x 1072). Write your answer using 3 significant

figures.

Solve i) x2=3x—4=0

i) x+xP+x+1=0

i Sketeh vy = |x + 1|. Show intercepts on the coordinate axes.

i1) Hence or otherwise solve [x + 1] = x + 1

Find the gradient of the curve y = xi at the point (-1,1)

x+4 3
Simplify — + —
PHES x xi-x

.o 51
Write the exact value of tan —
¢4

Question 2 (start a new page)

a)

ot Lo Scale

Points A. B, € have coordinates as shown above.

The angle between 4C and the x axis is 6.

0y

1)

Copy this diagram into vour answer booklet.

Find the gradient of 4.
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1i1)

iv)

Vi)

Vi)

b)

Calculate the size of 8 to the nearest degree.

Find the equation of AC. Give vour answer in general form.

Find the equation of the perpendicular bisector of the interval AC.

Find the perpendicular distance from B to AC.

Write the coordinates of D such that ABCD is a parallelogram.

Sohecosézr—% for 0° < 6 < 360°

Question 3 (start a new page)

b)

o : . 2x+1
Differentiate: i) y = .
2x-1
i) y = (x?—1)*

1) y = 3xlogx

iv) sin®x

=
H

tan 2x

Vv v

Find indefinite integrals of:

1) cos5x

s

2x
x24+1

i)

i) (2x+3)°

flx+hy—1{x)

Given f(x) = x?. show howto find lim -
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Question 4 (start a new page)

a) A parabola has equation 2y = x% — 6x + 7
i) Write this equation in the form (x — h)? = 4a(y — k) and hence. or
otherwise, give the coordinates of the vertex. 2
i) Find the coordinates of the focus. |
ii1) Give the equation of the directrix. 1
b)
v
60 /m
A man in a boat at B observes that the angle of elevation of a cliff top 160 metres high is
53°12".
1) Find the direct distance BA. Give vour answer correct to | decimal place. 2
i) The man rows 50 metres from B to C. Use the cosine rule in triangle ABC to find
AC to the nearest metre. 2
) ABCD is a trapezium in which AB||DC, AB = 12c¢m, DC = 8cm and AC = 9cm.
The diagonals intersect at .\’
A ‘ l (oS 6)
: o
N ot 4o S cale
D C
é)i;w»
1) Copy the diagram onto your answer page and clearly mark the above information,
i) Prove that AAXB is similar to ACXD. 2

(8]

ii1) Hence find the length of AY



Question 5 (start a new page)

a)

b)

o
—

d)

Find the value(s) of k so that x% — (k + 2)x + 4k — 4 = 0 has:

i} equal roots.
i) one root the reciprocal of the other.
1 sin (5-8)
Simplify —5—
PHE sin (m—6)

Solve sin®x + sinx =0 for0 < x < 27

. " . 1
1) Sketch the graphs of v = oY= 1 and x = 2 on the same axes.

Shade the common area between the three graphs.

i) Find the value of the shaded area in exact form.

Question 6 (start a new page)

a)

b)

Solve 3* = 7. Give yvour answer correct to 2 decimal places.

1
The first three terms of a certain geometric seriesare x + 2 + 1z + ..

1) Find the value of x.

ii) Find the limiting sum of the series.

Evaluate Y52,,(100 — 4n)

(8]

[

]

[ S

|2

[

[}



d)

A speed hump has a cross-section as shown:

Use Simpson’s rule to find the approximate area of the cross-section.

e)
1)
1)
Question 7
a)
b)

dv
GivenV = wr?h, find — .
dr

The cvlinder varies its volume but the
sum of its radius and height is constant

at 12cm.

Find the radius that proves the volume is maximised.

(start a new page)

The curve y = e**! is rotated about the x axis between x = 0 and x =1.

Find the volume generated. leaving vour answer in exact form.

Given the function y = —2sin3x.

1)

i)

State the period of the tunction.

Sketchits graph for0 < x <7

o

o
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. : d
¢) For a function y = f(x), vou are given that ﬁ =3x%—-2x—1.

There is a stationary point at (1.2).
1) Determine the nature of the stationary point.
i) Prove that there is a point of inflexion.

ii1) Find the equation of the function y = f(x).

Question 8 (start a new page)

a) i) Solve 4x —x? =0
i H 1 f the £ 1 = ————1
1 ence, state the range of the tunction
) 2 o y / ] 2

b) ) Prove that 1 + tan®x = sec?®x
ii) Hence, find [ tan?3x dx
c) Solve log,x + log,(x3) = —8
d) The sum of the first two terms of a geometric sequence is 6 and the sum of the

second and third terms is -53.

Find the first three terms of the sequence.

Question 9 (start a new page)

a) Find [ -A—Z; dx

o
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b)

)

The graph of y = Zog¢2x is shown. +4

1) Find the coordinates of A and B.

i) Find the shaded area.

$1000 is deposited into a savings account.
1) If the account earns 6% pa compounded annually. find the account’s value

at the end of 15 vears.

i) If the account is to have a value of $5000 after 13 vears. find the annual
compound interest rate needed to achieve this.

Give vour answer to the nearest whole percent.

iif) $1000 is deposited at the beginning of each year into the account paying
% pa. What will be the total value of the account at the end of 15 vears. to

the nearest dollar.

Question 10  (start a new page)

a)

A block of'ice, with mass M grams after s minutes is melting according to the equation
M = Moe ™"t
Initially, there 1s 100 grams of ice and, after 35 minutes, the block has reduced to

60 grams.

i) Find the constants Mo and & (exact form).
11} Find the rate of melting when the ice weighs 50 grams.

i1) Find how leng it takes for the ice to reduce to 3 grams.
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b)

A particle moves so that its position x ¢m from a fixed point O after / seconds, is

given by x = 2te™".

ii)

1)

V)

L

Find the particle’s initial position.

Show that v = 2e7 (1 — t).

Find when the particle is stationary.

Describe the particle’s position as t — oo

Use the above information to sketch. on coordinate axes. a graph of the
particle’s position over time.

Show on vour curve the time where vou expect the acceleration to be zero.

Justify the location.

END OF PAPER.



STANDARD INTEGRALS

cosaxdx

sinaxdx

.
3
sec”ax dx

~

_,a‘;

NP

secax tanaxdx

=——cosax, az0
a
1
= —tanagx, a#*0
a
=—secax, az0
1 x
=—tan ‘~, a=0
a a
.o X
=sin" =, a>0,
a
/ fon P
=1nfx+xfx‘—a‘i,
| /
[ i 5
:ln;\x+vx +a”
]

NOTE : Inx =log, x,

—a<x<a

x>a>0

x>0

I, x20,1fn<0
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