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Section I
10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use this multiple choice answer sheet for questions 1 — 10.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample

24+4=29 (A) 2 (B) 6 (C) 8 (D) 9
AO B@®@ Cc O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A @ BX c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate this by writing the word correct and drawing an arrow as follows:

correct

~

A @ BX c O D O



Student Number

Knox Grammar School

Preliminary Examination —

Extension 1 Mathematics 2012

Multiple Choice Answer Sheet

Teacher’s Name

Completely fill the response oval representing the most correct answer.

BO c¢cO DO

BO c¢cO DO

BO c¢cO DO

BO c¢cO DO

BO ¢cO DO

BO ¢cO DO

BO ¢cO DO

BO ¢cO DO

BO cO DO

>
c o0 0 0 O O O 0 0 O

10. A BO ¢cO DO



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. Factorise 54x3 +16 .

(A)  2(3x +2)(9x" + 6x + 4]
(B)  2(3x +2)(9x" —6x +4)
(C)  203x+2)(9" — 12x + 4)

(D)  2(3x +2)(3x° —6x +4)

2. State the largest possible domain of the function:
fx)=Idx+3 —J3-x

(A) x< -3, x23
(B) x23
©) -3<x<3

D) x=2-3 x=3.



sin[180° + 0

Simplify S .
cos[90 — 9)

(A) tan O

B) 1

© -l

(D) tan(90° - ©)

3

Evaluate lim %= 8
x > 2 x—2

(A) O
(B)  undefined
<© 4

(D) 12

Find the Cartesian equation formed from the parametric equations:

yZﬁ and x=1-2t+1

(A) x=yi2
1

(B) y—;
1

C = -
©) x ’
1

(D) y:;



A (-7,5) and B (3, 1) are two points. Find the coordinates of the point P which
divides the interval AB externally in the ratio 3:1.

(A)  (-12,7)

B (L4

© 8-
1

©) (3.2

The sketch of the graph f(x) = x| for x #0 is:
X

(B) !

— T s

(C) ZV

Y
~




8. What is the first derivative of y = Vx2 —1 with respect to x ?

1
(A 2vx2—1
1
B)  2v2x—1
X
C) Vx2-1
2x
(D) x2—1

4
9. The solution set for the inequation 1 <3 is given by which of these?

(A) x<Lx=2—

B) x>l x#l
3
©) x=21,x<—

(D) x<1,x2%



10.  Which of these expressions will give the accumulated super payout when $800 per
month is invested at the beginning of each month for 30 years at the rate of 6% per

annum. Interest is calculated monthly.

800(1.06°° —1)

A
&) 0.06
30
@) 3000.005(1.005" -1
0.005
360
() 80000051005 -1)
0.005
800(1.006™ —1
D) ( )

0.006



Section I1
60 marks
Attempt Questions 11-14

Allow about 1 hour 45 minutes for this section

Answer each question in the appropriate 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.

(@) Solve logqo(2x+ 3) = 2log,ox forx. 2
(b)) ) Factorise (2™)? — 1 by the difference of two squares method.
(i1) Hence, or otherwise, show that:
4" —1 1 2
m_on 1t om

© @) Sketch the graph of y = x2 — 9.

(i1) Using another colour, sketch the graph of y = | x2 — 9.

(iii) Solve the equation 7 = |x2 —9|.
(iv) Use a graphical approach and the solutions from (iii) above to solve
7> |x2-9].

(d) Find k iftheliney = x + 3 isatangentto (x — 1)% + (y + 2)? = k2.

21
(¢)  Show that the points P (2p,p?), F(0,1) and O(— ;,p—) are collinear.

—9_



Question 12 (15 marks) Use a SEPARATE writing booklet.
(a) Inthe quadrilateral ABCD below,

ZBAC= ZCAD = a, £ZABC =120°, LADC =90°, BC =x, AC = 2x

and CD = 3+/3.
B
120° X
o
A C
a 2x

D

3
(1) Using the Sine Rule in AABC, show that sina = \i—_ .

(1)  Hence, or otherwise, find the value of x .

(b) Show that S(k):Z(—l)"Z"‘ +Z(2k—1):25§.

k=1

Question 12 continues on the next page.

—-10 -



x?=2x-15

(c¢) Consider the function y = f(x) =
(x=3)

x2—2x—15:(x—5)(x+3)

(i) Show by factorizing that y = f(x) = (x—3) (x—3)

12 x*-2x-15
x-=3 (x-3)

(i1)) Show also that (x+1)—

(ii1) For the function y = f(x) write down the x-intercepts.

(iv) For the function y = f(x) write down the y-intercept.

(v) Explain what is happening at x =3 on the graph of y = f(x)?

(vi) Using parts (i), and (ii) above explain why y =x+1 represents an oblique

(diagonal) asymptote for the function y = f(x).

(vil) Make a neat sketch of y = f(x) showing all the features above on a

one third page grid.

-11 -



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

(a)  Differentiate the following

M y=xx2-1

il =
iy x2+1

(b) The quadratic equation g(x) = ax? + bx + ¢ is positive definite for all
values of x.

(i) Find g¢'(x) and g"(x).

(if) If G(x), where G(x) = g(x) + g'(x) + g"'(x), prove that G(x) is also
positive definite for all values of x.

Question 13 continues on the next page.

—-12 —



(c) (i) Show the gradient of the tangent to the curve y =x’ —3x is 2
g g y

equal to zero at the point P (1,-2) if x>0.

(i) Write down the equation of the tangent at P. 1

(ii1)) Explain why the x values of the points where this tangent from part (1) 1

passes through ( intersects ) the curve are given by the equation x* —3x+2=0.

(iv) Show, by inspection or otherwise, that the point Q where the tangent at 1

P intersects the curve again (where x <0) is given by the point O(-2,-2).

(v) Find the value of “k” in y = x> —3x + k for which the point in pt (iv) O(-2,-2) 1

becomes Q(-2,0) instead. (Hint: Use a graph to assist your explanation.)

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

(@) Inthe diagram, the points B, C and D are in the same plane. A is a point vertically
above point B. Points C and D are 850 metres apart and ZCBD is 120°.

A
D
B
Cc
If ZLCAB is 60° and £DAB is 30° find the height of A above B in exact form. 3

Question 14 continues on the next page.

—-13 —



(b) Inthe diagram A4, B and C are 3 points on the circle. CX and CY are chords cutting AB at
L and M respectively. AC = CB, ZCAB =0 and ZACX=«.

Copy the diagram onto your paper.

NOT TO SCALE

(i) State why ZCLB=0+a .

(i) Explain why Z4AYC =60 and ZAYX=a.

(iii) Prove that XYML is a cyclic quadrilateral.

Question 14 continues on the next page.

14—



(c)

The tangents to the parabola x*> = 4ay at the points P(2ap, ap?®) and O(2aq, ag?) meet
at the point T whereby PQ is a focal chord.

(i) By derivation, show that the equation of the tangent passing 2

through the point P is given by y = px — ap?.

(i) By writing down the equivalent equation of the tangent at O, and solving 2

it simultaneously with the tangent at P, find the coordinates of the point 7.

(i11))  Hence, given that PQ is a focal chord (i.e. pg =—1), determine and 2

describe geometrically the Cartesian equation of the locus of point 7.

End of Examination

—-15 -



BLANK PAGE

—-16 —



Alternative Questions
Find the perpendicular distance between the parallel lines 2

x—y+1=0and x—y+5=0.

OR

Find the condition for this geometric progression S, to have a limiting sum, 2

then find that sum.

1 1 1
S, =1- + == T+
BG-x) G-x" (B-x)

In the diagram X, Y and Z are 3 points on the circle. The tangent to the circle at X meets YZ produced
at M. N is a point on YZ such that XN bisects ZZXY .

NOT TO SCALE

Show that MX = MN, giving reasons.

—-17 —
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