STUDENT'S NAME:

TEACHER'S NAME:
QUESTION 1 (12 marks)
Marks
(a) Solve the inequality 3x-2 21 3
BAULKHAM HILLS HIGH SCHOOL
(b)  Find the value of k if (x — 2} is a factor of 2
YEAR 11 PG) = X - 20 + ko - 4 |
(¢)  IfP isthe point (-3,5) and Q is the point (1, —2) find the coordinates of the 2
point R which divides PQ externally in the ratio 3 : 2.
YEARLY EXAMINATION

(d)  Find the obtuse angle between the lines 2x ~y = Qand x ~ 2y = 0 giving 3
your answer correct to the nearest degree,

2 O 07 (¢)  Differentiate (& + 3){:}? - 2x ) 2
QUESTION 2 (12 marks)

MATHEMATIC S (a) Ifsin2A = % find the exact value of m 2

()  Theequation x> ~6x% + 4x + 2 = 0 has three real roots a, pandy.

EXTENSION 1 (i) Write down the values of o+ f +v, af + Py -+ ayand afy 1

Time allowed - Two hours (i) Hence find the value of (& — 2)(f — 2)(y - 2) 3
(Plus five minutes reading time)

n 1 n

(¢)  Prove using mathematical induction that ; Fry — 4
A -1
DIRECTIONS TO CANDIDATES: @  Simplity 22— | 2
. Attempt ALL questions.
. Start each of the questions on a new page.
. All necessary working should be shown.
. Write your teacher's name and your name on the cover sheet provided.



QUESTION 3

®)

©

(12 marks)

c

ABCD is a cyclic quadrilateral. The tangent to the circle at A is parallel to DB.
) Copy the diagram
(if)  Giveareason why ZACD = ZMAD

(iii) Give areason why ZACB = ZADB

(iv)  Hence show that AC bisects £BCD
" 2 X~ 4
i Show that l—-}-(w_—z_x_2

(i)  Show that the function f(x) = 1 - is increasing for all values

2
X—2
of x in its domain.

(iif)  Sketch the graph showing clearly the coordinates of any points of
intersection with the x and y axis and the equations of any asymptotes.

lim f(x -+ h)- %)

to find the derivative of
h-»0 h

Use the definition f'(x) =

fix) = %

Marks

QUESTION 4 (12 marks)

a O Express /3 sinx + cosx inthe form R sin(x + o) where R>0 and

0< o < 90°,

(i) The graph of y = +/3 sin X + cos x is shown below. Hence, or
otherwise, find the coordinates of A and B if A is a maximum turning

point and B is where the curve cuts the x axis.

(b) ()  Showthattan(45° + A) = CosA tsing
COSA ~sin A

(i)  Hence show that tan(45° + A) = 1+sin2A
c0s2A
() Solve the equation cos’x + sin2x = 0 for 0 <x <360° giving your

answer to the nearest degree.



QUESTION 5

(a)

()

©

(d

(12 marks)

In the diagram, ST||BC and ~SPB = £PAB.

8 P T

B c
) Prove that APBA is similar to APCB

(i)  Deduce that PB? = PA x PC

(i)  Sketch the polynomial p(x) = (x +7)}{ 1 —-x)(x 3y
(i)  Hence, for what values of x is p(x) > 0

If the equation 3x° — 4x% + 2x + 1 = has roots o, 3 and v, find the equation
with roots 2a, 2 and 2y

o Show that the sum:

Zk+ 1
a—-ap+ap2—ap3+ap4+ ...<!—ap2k = aﬁw———)

I+p

(iiy  Hence, or otherwise, find an expression for the sum:

3n__3n+1+3n+2_3n+3 4+ 33n

Marks

QUESTION 6

(@
(b)

(©)

(12 marks)

Factorise completely: X%+ % + 2%y ~ 2%

B

In the figure above, AOB is the diameter of a circle centre O. D is a point on
the chord AC such that DA = DO and OD is produced to E. AF is the bisector
of ZBAC and cuts BE in G.

i) Prove that GA. = (GB.

(i)  Prove that AOGE is a cyclic quadrilateral.

(i) ¥ CE is joined, prove that CE || AF.

Use mathematical induction to show that 5" + 2(11") is a multiple of 3 for all
positive integers n.



ot

¢

QUESTION 7

(@

(b

The new Baullcham Hills High School pole, CD, of height h metres, near the
office, stands with base C on horizontal ground. A is a point on the ground
due west of C and B is a point on the ground 40 metres due south of A. From
A and B the angles of elevation to the top of the pole are 20° and 10°
respectively.

D
h

AT i
— C

) Find expressions for AC and BC interms of h.

40

Jeot? 10°—cat* 20°

(i)  Showthath=

(iiiy  Hence find the height of the pole.

A car leasing company provides finance to customers. Clients can borrow §P
at r% per month reducible interest calculated monthly. The loan is to be repaid
in equal monthly payments of $M.

Let R = 1+—i;—0 and let $A; be the amount owing after nn monthly repayments

have been made.

{) Write an expression for the amount owing after two repayments
(i.e. Ap) in terms of P, R and M.

(i)  Show that the amount owing after the n™ repayment is given by
MR"-1)
R-1
(iif)  If the amount owing after the n™ repayment is K% of the amount
borrowed, show that:

R" = PK(R ~1) —100M
100[P(R -13 - M]

{iv)  Hence use your calculator to estimate the number of years required for
the amount owing to fall to 20% of the amount borrowed if a client
borrows $40,000 and makes monthly repayments of §800. Interest is
charged at 9% per annum compounding monthly.

Ay=PR" -

END OF EXAMINATION

Marks
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