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QUESTION ONE (12 marks) Use a separate writing booklet.
(a) Simplify:
(i) (2\@) )
(ii) 873
(b) Solve:
(i) |2 =3
(i) z(z+10) =0
(¢) Evaluate:
(i) logg 1
(d) (i) Find the exact value of sin 225°.
(ii) I"ind the acute @, correct to the nearest minute, given thaf cota = %
(e) Factorise:
(i) 2* —100
(it) 2* — 1000

QUESTION TWO (12 marks) Use a separate writing boolklet.

10
(a) Rationalise the denominator then simplify: ———

Vb -3

(b) (i) Write Y=2"+4z +7 in the form y = (z — h)? + k by completing the square.

(ii) Hence or otherwise write down the coordinates of the vertex of the parabola
y=a%4 4z 4=
(¢) Differentiate:

(i) y = 5z

(i) y = 2z

(i) y =

Exam continues next page ...
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(d)

Find the area of APQR in the diagram above.

QUESTION THREE (12 marks) Use a separate writing booklel.

.hy
A(-1,4)

/¥
B(2,0),
%

7
z)(ag2)<\\\\/)///

C(~1,-6)

The diagram above shows the parallelogram ABCD with vertices A(—1,4), B(2,0),
C(—1,—6) and D(—4,—2). The point £ is the y-intercept of the line AB.

(a) Show that AB || DC.

(b) Show that the equation of the line AB is 4z + 3y — 8= 0.

(¢) Find the coordinates of £.

(d) Find the coordinates of the midpoint M of AB.

() Find the equation of the circle with centre A and radius AB.
(f) Show that the perpendicular distance from D to AB is 6 units.

Note: The area of a parallelogram is given by:
Area = Base x Perpendicular Height.

Exam continues overleaf ...
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QUESTION F 'OUR (12 marks) Use a separate writing booklet,.

(a) Use the quadratic formula, to solve 22% — 6z — 3 = (.

(b) For what values of ¢ is the quadratic 222 — 34 4 positive definite?

(¢) For what values of m, does the equation 222 — my +2 = 0 have two distinct real roots?

(d) If & and £ are the zeroes of —z? — 4q 4 10, fnd:
(i) a+p
(i) ap
(i) (a+2)(8+2)
(iv) o 4 af + 52

QUESTION FIVE (12 marks) Use a separate writing hooklet,

(a) A point P(z,y) moves so that it is always 3 units from the line 2 — L. Find the
equations of the locus of P.

(b) Consider the parabola with equation 22 — .
(i) Write down the coordinatesof the vertex.
(i) Write down ¢ coordinates of the focus.

e down the equation of the directrix.

(c) An arithmetic sequence has first term 15 and common difference 25.
(i) Write out the first three terms of the sequence.
(ii) Find the sum of the first 41 terms.

(d) In a certain athletics season, each time Rory runs an 800 metre race he lowers his time
by 2% seconds. In his first 800 metre race of the season his time is 2 minutes 30 seconds.

(i) Rory’s successive race times in seconds form an arithmetic sequence. Show that
—9n

: . 609
the nth term in the sequence is 7T, = —
&,

(ii) How many races will he have to run throughout the season to lower his time
below the magic 1 minute 50 second barrier?

Exam continues next page ...
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QUESTION SIX (12 marks) Use a separate writing booklet.

a) Sketch the graph of y = logy x, clearly showing the asymptote, the z-infercept and
12 g5 g
one other point.

(b) Find the equation of the paral

Vertex (—2,1) and focus (—2,3).

(¢) (i) Differentiate y = (z + -

9
T

W% —g

(ii) Use the quotient rule to find the derivative of y =

d
(iii) () Use the product rule to show that = (53{:(.’5 - fl)4) = 5(5¢ — 4)(z — 4)°.
dx

(8) Hence find the 2-coordinates of the points on the curve y = 5x(z —4)* where
the tangents to the curve are horizontal.

QUESTION SEVEN. (12 marks) Use a separate writing booklet.

(a) In ATUV, /T =120°, TU = 10cm and Y = I§cn.

(i) Draw a diagram representing ATUV, clearly labelling the vertices and marking
the given side lengths and /7"

(ii) Show that the exact side length of UV is 519 cm.

20
(b) Evaluate: z 3x 2"

n=1

(¢) The fourth term in a geometric sequence is 4 and the eleventh term is —512. Find the
eighth term.

(d) Without finding the point of intersection, find the equation of the line through the

point (1,—3) that also passes through the intersection of the two lines 4z — 3y +2 =0
and 2 — 2y — 3 = 0. Give your answer in simplest general form.

Exam continues overleaf
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_QU&EO_N@IQ&I (12 marks) Use a separate writing booklet.
(a) Solve cos® =1 for 0° < 8 < 360°.

(b) Solve 2log,, 2 = log;(6 — z).

(c)

The diagram above shows the graph of y = _,lix"l(;r, —d),

N is a point on the curve
with coordinates (3, —3).

(i) Show that the tangent to y = 22%(z — 4) at N has equation y =z — 6,

(ii) Show that the normal to g 3;1,2(*1 —4) at N has equation z -+ o =

(iii) The points W and X are the points where th

e tangent and normal at N meet,
the z-axis. Find the area of AWXN.

QUESTION NINE (12 marks) Use a sep

arate writing booklet.
(a) Find the first three terms of t1

: _ 1
1€ geometric sequence that hag a common ratio of -

and a limiting sum of

1—-¢

Exam continues next page ...
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(b)

The diagram above shows a graph of the parabola y = z2, and the tangent to the
parabola at the point where z = ¢, for ¢ # 0. For what value of ¢ does the tangent

intorsect the z-axis at ¢ = 17 Clearly show your working.

()

A-1,1)

e,

In the diagram above A(—1,1) and B(2,4) are points on the parabola y = z2. The
point P(p, p?) is a variable point on the parabola that lies below the line AB.

(i) Show that line AB has equation z —y+ 2=0.

(ii) Find the maximum possible area of AAPB.

END OF EXAMINATION
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