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General Instructions

Note:

Reading time — 5 minutes
Working time — 1.5 hours
Write using black or blue pen

Board-approved calculators may be
used

All necessary working should be shown
In every question

Any time you have remaining
should be spent revising your
answers.

Total marks — 60

Attempt Questions 1 —5
All questions are of equal value

Start each question in a new writing
booklet

Write your name on the front cover of
each booklet to be handed in

If you do not attempt a question,
submit a blank booklet marked with
your name and “N/A" on the front
cover

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM
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Total Marks — 60
Attempt Questions 1-5
All questions are of equal value

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

Question 1 (12 marks) Marks

(@  Simplify — t 1 > 2
P —pg pPg-—q

(b) i) Expand sin (A —B) 1

i) Hence, or otherwise write the exact value of sin15° 2

(¢ Simplify (n+1)!-n! 2

220 3

(d) Solve for x where X

(e)  Write the general solution to the equation tan x =1 2



Question 2 (12 marks) Use a SEPARATE writing booklet Marks

(a) T

In the diagram PT is a tangent to the circle at P.
AB =5cm and PT = 8cm. Find the length of the interval BT to the nearest
tenth of a centimetre. 3

(b) Find the coordinates of the point P which divides the interval AB, where

A=(-2,1)and B = (1, 7), internally in the ratio 2:3 2
3

(© Find lim X2 2
x> 5X° -1

(d) Find the numbers of ways in which the letters of the word FUNCTIONS can
be arranged in a line. 2

(e) i) Sketch y=|x+5 and y=2x on the same number plane 1

ii) Find the x coordinate(s) of the point(s) of intersection of the two
functions y =|x+5 and y=2x 1

i) Hence, or otherwise solve 2x <|x +5| 1



Question 3 (12 marks) Use a SEPARATE writing booklet Marks

(a) i) Show that the equation cos2x+3cosx+2 =0 is equivalent to
the equation 2cos® x +3cos x +1=0 2

ii) Hence, or otherwise solve the equation cos2x+3cosx+2=0
for 0° < x<360° 2

(b) Find the domain of the function f(x)=+/4—x* 2

(c)

ABC is a triangle inscribed in a circle. The tangent to the circle at A meets BC

produced at D. ZCAB =60°, ZCDA=30° and £ABC = x°. Copy the diagram,
showing the given information, then find the value of x. 2

(d) In a game of Lotto four numerals are chosen from the numerals
123456 7 8 9 without repetition. Order is not important. Find the
number of ways in which this can be done so that
i) No odd numerals are chosen 2

i) At least one odd numeral is chosen 2



Question 4 (12 marks) Use a SEPARATE writing booklet Marks

(a) i) Show that cos x—/3sinx = 2cos(x +60)° 2

i) Hence solve cos X —+/3sinx =2 over 0° < x < 360° 2

(b) i) Show that the acute angle #between the lines x—y=0and x—2y =0

is such that tané@ = % 2

i) Find the equation of the other line y = mx which is also inclined at the
same acute angle # to the line x—2y =0. 2

(©) Show that the line y = xis a tangent to the circle (x—2)* +y* =2 2

(d) The graph shown is the function y = f(x). On the answer sheet provided
Sketch the gradient function y = f'(x). 2
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Question 5 (12 marks) Use a SEPARATE writing booklet Marks

(@) i) f y=x+x+3 find the gradient function g—y 2
X

ii) Find the coordinates of the point, P on the curve y = x+/x+3 where the
tangent is parallel to the x axis. 2

A, B and C are points on a circle with centre O. The tangent to the circle

at A meets BC produced at D. M is the midpoint of BC.

Copy the diagram into your answer book.

i) Show that AOMD is a cyclic quadrilateral. 3

i) Give a reason why OD is a diameter of the circle through A, O, Mand D. 1

1-cosx
sin X

t 2

(o Ift= tang show that

(d) 7 boys and 2 girls are to be seated around a circular table. In how many ways
can this be done so that the girls are always seated together? 2

End of examination






Answer sheet for Question 4 (d) [\ P2 1 1 (=T

The graph shown is the function y = f (x). On the same number plane below
sketch the gradient function y = f'(x).
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