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Section I
10 marks
Attempt questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 The expression (I —x?)(I + x* + x%) is equal to:

(A) 1 —x°
B) 1 —x> —x*—x°
(C) I +x*+x°

(D) I —x? +x? —x¢

2 A is the point (=2, —1). B is the point (/, 5). The coordinates of the point O, which divides

AB externally in the ratio 5 : 3 are:
1,1

A) [5=,3—

@ [53.33]
1.3

B) | =,2=

® (323)

© (sl 14J
2,

(D) None of the above

sin3x

3 What is the value of lim ?

x>0 8in 2x

(A) undefined

2
(B) 3

©)

N | W

(D)

CHENS



If the solutions of x* + bx + 36 = 0 are integers, then the number of integer values b can have

is:

(A) 7
(B) 8
©) 9
(D) 10

If f(x) = 10x and f(g(x)) = —5x, then g(x) equals:

1
(A) 3
X
(B) -3
X
©) T
(D) —2x

The graph shown represents the equation:

(A) y=2sinx

(B) y=2cosx
. [ x
©) y= 2s1n(§j

(D) y = %cos(2x)



) 4

—2/ 1

If in the diagram the graph represents a cubic, then the equation of the graph is:

(A) y=-(-Dx+2)
B) y = —x)*(2 —x)
(©) y=(+1Y(x-2)
D) y=(-1(x+2)

Consider the diagram below.

The points 4, B and P lie on a circle centred at O. The tangents to the circle at 4 and B
meet at the point 7and £ZATB =26. What is ZAPB in terms of 67

(A) ¢

(B) 90°-4@

(C) 180°-26

6
D) 90°-—
(D) 5



2 . .
Iftan A = —2"°_  where A is acute and r > s > 0, then cos A is equal to:

Y'Z—SZ’
w
7’ +s?
(Es) ’ﬂ2 __:;2
2r
rs
©)
r’+s?
(D) r
r—s
VA YA
] 1
\‘ >
=2 -1y ol 1 2x 2 10w2 X
-]
1)) an
A VA

~
e B
=V

-1 0 Ji X —2% I\ 0

(110 | | (IV)

The graphs of four functions are shown above. In which cases is the inverse relation

also a function?

(A) None of the above
(B) (I) and (IIT) only

©) (I) and (IV) only

(D) (D), (ID), (IIT) and (IV)

End of Section I



Section II
60 marks
Attempt questions 11 — 14
Allow about 1 hour 45 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

All necessary working should be shown in every question.

Question 11 (15 marks) Use a SEPARATE writing booklet Marks
2 x2
(a) Evaluate —dx. 2
o X +1
ety
(b) If xy = 7, find the value of >
2(x-y)
1
() Solve ——>1 2
x—1

(d) The straight lines 4x + 3y + p = 0 and 5x — 12y + 34 = () are equidistant from the 2

point (/, 0). Find the two possible values of p.
(e) For a given function, its derivative is given by % =3x" -2x+k.

X

The curve corresponding to this function is stationary at the point (2, —5). Find

(1) the value of £ 1

(i1) the equation of the curve. 2
6 (i) Expand and simplify (x+ y)’ 1

(11) If x is a positive real number and (x + —)"= 7, calculate x"+—. 3

X X



Question 12 (15 marks) Use a SEPARATE writing booklet Marks

(a)
y
A
4
2
A y=x—-2x
i — NOT TO
ez SCALE
B‘x
[ o g

The curves y =4 — x? and y = x* — 2x intersect at the points 4 and B as shown
in the diagram above.

(1)  Find the x coordinates of the points 4 and B. 2

(i1))  Calculate the area of the shaded region. 2

(b)  Find the roots of the polynomial equation 9x° —27x* +11x+7 =0, if the roots form 3

an arithmetic sequence.

. 1
(c) (1) Sketch on the same number plane the graphs of y =1In (1 + x) and y = Ex. 2
(i1)) Use your sketch to write down the smaller solution to In (1 + x) = Ex. 1
(iii)) Between what two consecutive integers does the greater solution lie? 1
(iv) Taking the midpoint of your answer in part (iii) as a first approximation, use 2

one application of Newton’s method to approximate the greater solution.

Give your answer correct to 3 decimal places.

(d)  What is the coefficient x” in the expansion of (x—l)(x — 2)(x—3).L .(x—lOO)? 2



Question 13 (15 marks) Use a SEPARATE writing booklet Marks

(a)

(b)

(c)

><V

0

The diagram shows the graph of the parabola x° = 4. The tangent to the parabola at

P(2t, ), t # 0, cuts the x axis at A. The normal to the parabola at P cuts the y axis at B.

(1) Derive the equation of the tangent AP. 2
(i1) Show that B has coordinates (0, £ + 2). 2
(1ii) Let C be the midpoint of AB. The locus of C is a parabola. 3

Find the cartesian equation of the locus and explain carefully why the vertex

of the parabola is not part of the locus.

Suppose a* — 2 is even for all positive integers k and some fixed odd counting number a

with a> 1.
(i) If as supposed a* —2 is even, explain why &**' —2 must also be even. 2
(i1) On the basis of this evidence, a Year 12 Extension 1 student assumed 2

incorrectly that 2013" —2 is even for all positive integers k. Use your
knowledge of mathematical induction to explain the flaw in the student’s

reasoning and state the correct result concerning a* —2 when a is odd.

Let f(x):g(x)—ln[g(x)+l]

x).g'(x
(1) Prove that f”(x)= M 2
(x +1
z/2 .
(i1) Hence, or otherwise, evaluate de. 2
o Sinx+1



Question 14 (15 marks) Use a SEPARATE writing booklet Marks

(a) By using long division, or otherwise, find the quotient and remainder when x'* +x*+1 3

is divided by x* —1.

(b) ()

The triangle ABC is right-angled at 4 and has sides with lengths a, b and ¢, as shown in the

diagram above. The perpendicular distance from 4 to BC is d. By considering areas, or

otherwise, show that b°c’ = d? (b* + ¢?).

(ii)

South East

The points 4, B and C lie on a horizontal surface. The point B is due south of 4. The point C
is due east of 4. There is a vertical tower, AT, of height 4 at A. The point P lies on BC and is
chosen so that AP is perpendicular to BC. Let a, f and y denote the angles of elevation to the

top of the tower from B, C and P respectively. Using the result in part (i), or otherwise, show

that tan’ y = tan’ a + tan’ p. 3

Question 14 continues on page 9

_8—



Question 14 (continued)

(© () Write down an expression for the n term of the sequence 3, 5,7, 9, ...

(11) Use the result in (i) to find the value of the product:

e on s

Explain your reasoning carefully.

(d)

A quadrilateral contains as inscribed circle of radius » cm as shown in the diagram.
Copy or trace the diagram into your writing booklet.

The ratio of the perimeter of the quadrilateral to that of the circle is 4 : 3. Using your
knowledge of circle geometry, find the ratio of the area of the quadrilateral

to that of the circle.

End of paper
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STANDARD INTEGRALS

x" dx

—dx

X

e™ dx

cosax dx

sin ax dx

2
sec” ax dx

secaxtanax dx =

Note

.o X
sin” —,
a

nz-1x#0,if n<0

x>0

az0

az0

az0

az0

az0

az0

a>0, —a<x<a

ln(x+\/x2 —aZ) x>a>0

ln(x+\/x2 +a2)

Inx=log,x, x>0

~10-
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