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MATHEMATICS EXTENSION |

YEAR 12 PRETRIAL

5TH APRIL 2013

GENERAL INSTRUCTIONS

SECTION | (7 MARKS)

e Reading time — 5 minutes

e  Working time - 1.5 hours

e Write using black or blue pen

e Board-approved calculators may be
used

e Atable of standard integrals is
provided

e Show all necessary working in
Section Il

WEIGHTING

Answers to be recorded on the
multiple choice answer sheet
provided

Clearly label your answer sheet with
your student number

Allow about 10 minutes for this
section

SECTION Il (48 MARKS)

30%

TOTAL MARKS

55

Questions 8- 11

Answers to be recorded in the
answer booklets provided

Each question must be completed in
a new answer booklet.

Label each answer booklet with
your student number and the
guestion number attempted. Clearly
indicate the booklet order if more
than one booklet is used for a
question. Eg) Book 1 of 2 and 2 of 2.



SECTION |

QUESTION 1

Which of the following is the list of all the factors of P(x) = 3x3 + 4x2 — 5x — 2
(A) (x+1D(x—2)(x - 3)

(B) (x+1D(x+2)(x+3)

(@] 3x(x—D(x+1)

(D) x—Dxx+2)Bx+1)

QUESTION 2

A circle of centre O has a radius of 6 cm. From an external point X, a tangent is drawn with a
point of contact D. From X the secants XA and XE are also drawn.

NOT TO
SCALE

If DX = 8 cm calculate the distance CX.

(A) 4cm
(B) -16 cm
(Q) 8cm

(D) 6cm



QUESTION 3

The exact value of sin 75" is:

()
®
o)
QUESTION 4
Evaluate: f\/%
(A) y =sin"'v/2x + ¢
(B) y = %cos%x +c
(C) y= \/—lfsm‘l% +
(D) y:%logeﬁx+c
QUESTION 5

Calculate the acute angle between the lines [;: 2y —3x =7 and [,: 2x —5y+1 =0, to
the nearest degree.

(A)  35°
B)  70°
c) 78

(D)  282°



QUESTION 6

. i X _1£ _L . ZL
Given dx( —5 +tan 2) = Gaxzy s evaluate: Js i)
Vi
(A %
(B) T+ 4
T+2
€ =
(D) 2r—1
QUESTION 7

3x2+1

For the curve y = ———

, the vertical and horizontal asymptotes are:

(A) x=0, x=-2, y=3

(Q) x=0,x=\/§,y=1

(D) x=6 y=-2, y=-1

END OF MULTIPLE CHOICE SECTION




SECTION 11

QUESTION 8 (START A NEW ANSWER BOOKLET) 12 MARKS

a) The diagram below shows the points A, B, and C on a circle with centre O.
Tangents are drawn from A and B which meet at D. O is joined to D and the
interval OD intersects AB at E. D

A
'E Not to
. Scale

B
C
i) Prove that LZAOB = 2 X 4DAB. 2 marks
iii) Prove that AOBD. Is a cyclic quadrilateral. 1 mark
iiii) Prove that E is the midpoint of AB. 2 marks
b) Find the coordinates of the point P(x, y) which divides the interval AB 2 marks

internally in the ratio 4 : 9 with A(2, 3) and B(5,-7).

€)  Solve the inequality % > 2. 3 marks
d) Differentiate: y = sin™? % (2x —3) 2 marks

END OF QUESTION 8




QUESTION 9 (START A NEW ANSWER BOOKLET) 12 MARKS

b)

<)

Given the parametric coordinates: x = 2t and y = t2.
i) Show that the Cartesian equation of the parabola is: x? = 4y

ii) Given the parameter t = 2, show that the equation of the normal at
that pointis x +2y—12=0

iiii) Find the point of intersection of the normal and the x — axis

Given the inverse trigonometric function: y = 3 cos™1(2x).
i) State the domain and range of y = 3 cos™1(2x)
ii) Find the gradient function of y = 3 cos™1(2x)

iiii) Find the equation of the tangenttoy = 3 cos™1(2x) atx = 0

Find the general solution of sinf = g

END OF QUESTION 9

1 mark

2 marks

1 mark

2 marks

2 marks

2 marks

2 marks




QUESTION 10 (START A NEW ANSWER BOOKLET) 12 MARKS

a) The polynomial P(x) = x* — 3x3 + ax? + bx — 6 leaves a remainder of 8 3 marks
when divided by (x + 1). If x — 3 is a factor of P(x), find a and b.

T 2 mark
b Evaluate: Jisin®x dx mare
c) i) Show by differentiation that y = % is increasing for x = 0. 2 marks
ii) Asketchof y = f(x) = %; x = 0 is shown below. Explain why 1 mark
y = f(x) has an inverse function.
y
3,,
2,,
y =f(x)
e
(5]
1 2 Zg X
iiii) Copy the graph above and add a sketch of the inverse function 1 mark
y=f"1.
d i) Write V3 cosx — sinx in the form A cos(x + ¢); 0 < ¢ < g 2 marks
ii) Hence, or otherwise solve the equation V3 cosx —sinx = 1; 1 mark
0<x<2m.

END OF QUESTION 10




QUESTION 11 (START A NEW ANSWER BOOKLET) 12 MARKS
a)  Find ff xvVx + 3 dx, given the substitution u = vx + 3. 4 marks
b)  For the function y = logTex;
i) State the domain of the function 1 mark
ii) Find any stationary points and determine their nature 2 marks
iiii) Find the x - intercept 1 mark
iv) Hence, sketch the function including the above information and 2 marks
showing the property of the curve as x —» o
c) Find the Cartesian equation of the curve represented by the following 2 marks

parametric equations:
x =sin2t, y =cost

END OF SECTION Il. END OF EXAM.
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CANDIDATE NUMBER:

SECTION I — MULTIPLE CHOICE ANSWER SHEET (7 MARKS)

Mark the correct answer by filling in the circle. To make a correction, neatly
place a cross over the circle and then fill in the correct circle.
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STANDARD INTEGRALS

1

x" dx =— "' pz-1; x#0,ifn<0
n+1

(1

—dx =lnx, x>0

x

[ 1

e™ dx =—e™, az0
a

-

cosaxdx =Esinax, az0

i 1

sinax dx =—Ec05ax, az0

-

2 1
sec” ax dx =Etanax, az0

-
secax tanaxdx = Es-::-:ax, az0

I dx =%tan_1£, az0

.1 X
=sin —, a=>0, —a<x<a
a

~

=ln(.x.‘+4oq,|')¢r2—a2 ), x>a=0

~

1
4
[x2 — g2
v _ [ 2 2)
mdx ln(x+ X" +a

NOTE : lnx=lcng£x, x=0
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