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QUESTION ONE (14 marks) Use a separate writing booklet.
(2) Simplify v/98.

(b) Expand and simplify (5 — /2)2.

(c) Factorize a® — 1.

2
3-+3

(e) Given that P(z) = z® — 22, find the value of P(—2).

{(d) Express with a rational denominator.

(f) Write down the exact value of cos(—45°).

(g) Calculate the perpendicular distance from the point (—1, —1) to the line with equation
50 — 12y + 7= 0.

(h) Evaluate |—3| — |4 9.

(i) Sketch the graph of y = (x — 1)?, showing all intercepts with the coordinate axes.

QUESTION TWO (14 marks) Use a separate writing booklet.

(a) Solve 2z° + 3z ~ 9 = 0.

(b) Solve 5 —z > 7 and graph the solution on a number line.

(c) Express 0-27 as a fraction in lowest terms. You MUST show full working.
(d) Write down the value of cosec 38°15’, correct to four decimal places.

(e) Given the arithmetic sequence 13,17,21, ..., find:
(i) the 999th term,
(ii) the sum of the first 999 terms.

(f) Sketch the graph of (z — 2)% +¢? = 4.

Exam continues next pacge . ..
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QUESTION THREE (14 marks) Use a separate writing booklet.

(a) Find P(1 — /5) if P(z) = 22 — 6.

(b) Find rational numbers z and y such that = +yv/3 = /363 — 14.

(¢) Consider the function %) =1~ 3z.

(i) Soly = Yz
(d) (i) Find the vertex of the parabola y = z* — 4z — 8.
(i) Hence sketch the graph of y = 22 — 4z — 8. Show the y-intercept.

(e) Describe the transformation by which the graph of a function y = f(z) is transformed
to the graph of y = f(—z).

Exam continues overleaf ...
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QUESTION FOUR, (14 marks)

Use a separate writing booklet.
(a) Solve for =

) z+2)(z+4)>0

(i) Bz +2| =12

(iﬁ))%

(b)

In the diagram above, the graph of y = z(z — 2)? is drawn. Use the graph to write
down the solution to z(z — 2)% > 0.

(c) A function is defined as f(z) = T

(i) Find f(-x).

(ii) Explain why f(z) is an even function.

(d) (i) Sketch the graph of y = —v/a? — 22, where a is a positive constant.
(ii) Staté the range of y = —v/a? — 22, ~

Exam continues next page ...
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QUESTION FIVE (14 marks) Use a separate writing booklet.

(a) Evaluate 1 + tan?45°.

(b)

In the diagram above, find a. Give your answer correct to the nearest degree.

(c) Given that sinf = %, find the possible exact values of cos .

COSZ « cos? 87

d) P the identit =2.
(d) Prove the i enlyl—{—sina 1 —sina

(e) Solve V3tan 81 =0, for 0° < 8 < 360°.

9]

350 48° B
20cm B D

In the diagram al;ove, LCDB = 90° and ZCAB == 35°. The point B lies on AD such
that AB = 20 centimetres and ZCBD = 48°.

20 sin 35°
sin13° °

(i) Show that BC =

(ii) Hence find BD, correct to the nearest metre.

Exam continues overleaf ...
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QUESTION STX (14 marks) Use a separate writing booklet.

(a) Find the equation of the line which passes through the point (3,—1) and is perpen-
dicular to the line 3z — y == 0.

(b) Find the acute angle that the line /3 4+ y — 7 = 0 makes with the z-axis.

(c) (i) Write down the general form of a line which passes through T, the point of
intersection of the lines x 4+ 2y — 15 =0 and 3z — 2y +1 = 0.
(if) Hence find the equation of the line through T and (2,1). Give your answer in
general form.

@ O

In the diagram abo;/e AB = BC. Write down the ratio in which C divides the

interval AB.
(if) Find the coprdinates of C if A = (~3, 1) and B = (2, —4).

(e) The point (0,0) lies on the line 3z +4y = 0. Find the perpendicular distance between
the parallel lines 3z + 4y = 0 and 3z + 4y — 5 = Q.

QUESTION SEVEN (14 marks) Use a separate writing booklet.

(a) Consider the geometric series 2 — 4 +8 — -+ -
(i) Find the twentieth term.

(ii) Find the sum of the first twenty terms.
(b) How many terms of the series 5 +8 + 11 + - - - must be taken to give a sum of 6087

{c) (i) State the condition for which the limiting sum of a geometric series exists.

(ii) Find the limiting sum of the series 1-47 + 0-21 + 0-03 4 - - -.

(d) The terms 2m —8,2m + 4 and 5m — 2 form a geometric sequence.
(i) Find both possible values of m.

(ii) Write down the sequence for each value of m.

Exam continues next paee . ..
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QUESTION EIGHT (14 marks) Use a separate writing bogklet.

2
(a) Consider the function y = 2z +2)

(@—2)*
(i) Find all intercepts with the coordinate

(v) On about one-third of a/Page, sketch the graph of the function, showing all the

features found in par

(b) Use mathematical indiction to prove that for all positive integers n,

1 1 1 n
><3+3x5+5x7+"'+(zn—l)(2n+1)_2n+1‘

Question Nine follows on the next page.
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QUESTION NINE (14 marks) Use a separate writing booklet.

A

C

B

X

In the diagram above, AABC is equilateral of side length zcm and AADE is isosceles
such that AD = AE = /7. Also BD = CE = 2cm, DE = lcm and ED It CB.
Heron’s formula for the area of a triangle is

A=+/s(s —a)(s —b)(s — <),

where a, b and ¢ are the lengths of the sides of the triangle and s = ig—i——c.

3
(a) Using Heron’s formula, or otherwise, show that the area of AADE is —l/—§ em?,

(b) Hence show that the distance between the parallel Yines ED and CB is (z—3)v3 cim..

2

(¢) Find, in terms of z, the area of the trapezium BCED.

(d) Show that AABD has area %/5 cm?.

(e) Use Heron’s formula to show that the area of AABD is 1v/—z% + 2222 — 9 cm?.

(f) Hence find the exact value of x in the form m + nv/13, where m and n are rational
numbers.

END OF EXAMINATION
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