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Question1 (12 Marks) (Start a new page)
a) Solve the inequality - X <4 2
-x
b) Differentiate log,(sin® x) writing your answer in simplest form. 2
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Wa ¥ c) Evaluate J. P& , correct to three decimal places 2
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d) Use the substitution u=1—2x to find j 2x41-2x dx. 2
0
: , x dy

e) Ify=10 ,ﬁnd?d—xwhenx=1. 2

Time allowed: 2 hours ’

Reading Time: 5 mins
1) When the polynomial P(x)=x"+ax+1 is divided by (x+2) the 2

INSTRUCTIONS

remainder is 3. Find the value of a
o All questions should be attempted on the

separate paper provided

All necessary working should be shown

Marks for each part of a question are indicated

Start each question on a new page

Approved scientific calculators and drawing templates

may be used

Marks may be deducted for untidy or poorly arranged work.
Standard Integrals are provided on Page 10 of the paper
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Question2 (12 Marks) (Start a new page)
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Find -i(x sin™ 2x)
dx

The parametric equations of a curve are given by x = 2,y=t+t.
Find the Cartesian equation of the curve with rational coefficients.

k4
3

Bvalute J tan®x dx
o

The interval 4B has end points 4 (5, 4) and B (x, ). The point P (-1, 3) divides
AB internally in the ratio 2:3. Find the coordinates of B.

Evaluatelim (sm SXJ .
x—0 4x

Find, correct to the nearest degree, the obfuse angle between the lines
x+y-4=0andy=2x+1.
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Question3 (12 Marks) (Start a new page)
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(8 ()  Divide the polynomial P(x)==x*+ 2P +3x+4 by A(X)=x"+3
and express the result in the form

P(x) _ R(x)
JTENATeS
(ii)  Hence evaluate r-@dx
0 A(x)

P(0,1) and Q(l,€) are points on the graph ofy = ¢” . Find to the nearest minute,
the acute angle formed by the tangents to the curve at Pand Q.

Solve cos@—~/3sin@=1 in the domain 0 < <27

_ Use the factorization of ¢® +b® to prove the following identity:
P

13 3
287 A+200S A _ 5 in24 (sinA+cosA#0)
sinA+cosA
@)  Write down the expansion of cos(A+ B)

(i)  Hence find the exact value of cos (Z—Z] in simplest surd form, with a

rational denominator.
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Question 4

@

®)

(12 Marks)  (Start a new page)

()  Differentiate y=xcos™ x— 1~

1

@)  Hence evaluate j coslx dx

0
Two points P(2ap,ap”) and Q(2ag,aq”) lie on the parabolax® = 4ay. Suppose
the tangents at P and O intersect at T. Let Sbe the focus of the parabola.
@) Show that the equation of the tangent at P is givenby y = px— ap”
(ii)  Find the coordinates of 7.

(i)  Show that SP = a(p*+1).

(iv)  If P and Q move such that SP+ SO = 4a find the locus of T
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Question 5
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(12 Marks) (Start 2anew page)

Determine the exact value ofsin [2 cos™ (%):\ .

@ Show that the equation x° +2x—7=0 hasaroot x=o which lies
betweenx =1 and x=2.

() Bytakingx=1-5 asan initial approximation to the root
of ¥ +2x—7=0, in the interval 1 <x <2, use one application of
Newton's method to find a second approximation to this root.

10
x
dx using the substitutionx = > +1
Jx-1 ¢

Evaluate J

2
Consider the function y = —;—cos‘1 x-1)

(i)' Find the domain and range of the function.

(i)  Sketch nearly the graph of the function, showing clearly the
coordinates of the end points.

(iif) Theregionin the first quadrant bounded by the curve
y= %cos'1 (x—1)and the coordinate axes is rotated through 360° about
the y axis

Find the volume of the solid of revolution, giving your answer in
simplest exact form.
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Question 6 (12 Marks)  (Start anew page)

(® Supposeg , ccand ar are the real roots of the cubic
r

®)

equation2x® —3x* —3x+2=0.

@ Write down the value of the sum of all three roots.
(i)  Write down the value of the product of all three roots.

@ Deduce that r can take on two real non-zero values and find them.

Anna (4) is standing due south of Phillip (P) who is assisting an injured bush walker.
A rescue helicopter (H) is hovering directly over P and lowering a stretcher. Anna
measures the angle of elevation of the helicopter to be 60° from her position. Belinda
(B) is 1 kilometre due east of 4 and measures the angle of elevation of the helicopter
to be 30°. The height of the helicopter above P is x metres.

H

NOT TO SCALE

A
/ 1km B

South

©

@ Write expressions for both AP and BP in terms ofx.

(i) Hence or otherwise find the height of the helicopter correct to the
nearest 10 m.

Use the Principle of Mathematical Induction to show that 9247 s
divisible by 5 for all positive integers z.
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Question 7
@ O
(D)

®)

(12 Marks)  (Start a new page)

State the domain and range for f(x)=4—-+x—1.

Find the inverse function f~'(x)and state the domain and range for
which it exists.

(iif)  Sketch the graph of f(x)=4- Jx—1 and its inverse function /(%)
on the same number plane.
Consider the function
-1
X)=
f&® x2+1
i Show that =1-
® ow that f(x) 71
(i)  show through calculus that f(x) has only one stationary point and find its
coordinates and nature.
(iii)  Sketch the curve y = f(x) showing intercepts and asymptotes.
(vil) Find the exact area enclosed between the curve y= f(x) and the x-axis.

End of Paper
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