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General Instructions

¢ Time allowed — 70 Minutes

e This paper has four questions

e Answer on the paper provided

e Start each question on a new page

e Write your Student Number at the top of each page

e Attempt all questions and show all necessary
working :

e Marks may be deducted for careless or badly
arranged work

e Mathematical templates, geometrical equipment and
scientific calculators may be used

e A table of standard integrals is provided at the back

Total marks (46)
e Attempt Questions 1 —4

of this paper

Question Communication Calculus Reasoning Marks
1 /1 2 /5 /10
2 /4 /6 2 12
3 /1 1 /3 /11
4 /1 /5 /3 13

TOTAL | /7 /20 13 146
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46 marks
Attempt Questions 1 -4

Answer each question on the paper provided
Write your Student Number at the top of each page
Start each question on a new page

Marks
Question 1 (10 Marks)
a) Find: & 2
V9 —16x>
b)  Consider the function f(x)=e* -3x
i) Show a root of f(x) =0 lies between x=0 and x=1 1
i1) Apply the ‘halving the interval’ method twice to find a smaller 2

interval within which the root lies

c) Find the exact value:
sin 2005‘1(— -5-) 2
6 .
1 12
d) Find the term independent of x in the expansion of (2x3 - —j 3
x
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Marks

Question 2 (12 Marks)

b)

%
Using the substitution x = cosé, evaluate J 2v1—x" dx
0

iii)

State the domain and range of the function y = 2sin“(§ - 1)

Sketch the graph of y = 25in"‘(-)2£ - lj clearly labelling

all intercepts.

Use one application of Newton’s method to find an

approximation of the root of the equation x* —12x+2=0

near x =3.1. (to 1 decimal place)

Sketch the curve of y = x> —12x +2 labelling the

turning points.

(Do Not Find The x — Intercepts)

If you choose x =1.9 as your first approximation, explain why
you would not arrive at the root near x =3.1 after one

application of Newton’s Method.

38
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Marks

Question 3 (11 Marks)

b)

Use the substitution x = u* to find &
Jr(l+x)

Find the greatest coefficient of (4x2 + 3x)9

In the diagram, DCB is a straight line, Z4BC =90°, LCAD =6

AB=x, DC=7 and CB=5

D

1) Show that 8 = tan_l(EJ _ tan—l(é_)

X

ii) Show that ﬁ= 25 - 212
dx x"+25 x"+144

iii) Find the value of x which maximises 8
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Marks

Question 4 (13 Marks)

a)

b)

Consider the binomial expansion:

Show that 1—1 L +l P = | | S
2\1) 3\2 n+lln) n+l

Consider the function f(x)= - =
l+e
i) Show that y = f (x) is monotonically increasing and hence

explain why f~'(x) exists.
The graph of f (x) is below

s

—

) 2

ii)  Sketch y=f"(x)

iii)  Show algebraically that f"'(x)=ln( ud ]

L—%
iv)  Find f' (%) and f "1[%)

%
V) Evaluate J f—l(x) dx
b

End Of Paper

1\
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STANDARD INTEGRALS

secax tanaxdx

dx
dx
%

d

1
[2_ 2
S
2
sl
Vx? +a?

n+l

=—Xx , n#
n+1
=lnx, x>0
lax
e, a#0
a
= —sinax, a#0
a
=——cosax, a#0
a
1
=—tanax, a#0
a

1
=—secax, a#0
a

_1-’

x#0,ifn<0

=1n(x+\/x2—a2), x>a>0

= ln(x+\/x2 +a2)

NOTE : Inx =log, x,

—16 -
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