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Mathematics Extension 1

General Instructions

° Working time - 90 minutes
o Write using black or.blue pen

o Board approved calculators maybe | e

used
e All necessary working should be
shown in every question

Total marks
Attempt Questions 1- 6

All questions are of equal value
Start each question on a new page

° Diagrams are not drawn to scale
Name:
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QUESTION 1

A(=7,5) and B (3,1) are two points.

Find the co-ordinates of the point P which divides the interval AB externally

in the ratio 3:1

X

b) Solve o = 0
c) If x2=7x+3 =0 has two real roots « and B, find the value of
i} < +fB
ii) < B
i) o34 g3
d) If @, and § are the roots of x% + 2x% + 4x —5=0 find the value of
(x-D (-1 -1
QUESTION 2
. 2x—1
a) For the function f (x) = P
1) state the behaviour of the curve as x approaches o and — o
if) write down the equations of any horizontal or vertical asymptotes
iif)  sketch the curve showing all important features
b) i) Express cos@ + /3 sinf in the form A cos{ 8— x) whered > 0

and 0 Socsg

Solvecos @+ V3 sinf=1 for0 <@ < 27

MARKS

MARKS



et

QUESTION 3

a) Find the acute angle to the nearest degree between the vertical line
3 _
x=2and3x~2y + 1=0
b) Derive the equation of the normal at the point ( 2ap, ap?)
on the parabola x? = 4ay
c). Factorise fully the polynomial P(x) = x® — %2 — 10x — 8
d) Solve |2x—1|=4x +3
QUESTION 4
a) i) Show that sin(A + B) + sin(A —B) = 2sinA cosB
ii) Hence or otherwise find the exact value of 2 sin 285 cos 45
b) Find values of k such that x2 + (k + 1)x + 4 is positive definite
) Find the area of a regular pentagon of side length 6m

d)

(give answer to the nearest whole number)

Find the vertex and focus of the parabola yi= -3x+6



- QUESTION 5 MARKS

a) Oneoftherootsof x> — (k+ Dx+2k+ 2= 0 3
is twice the other root. Find the value of &

b) i) Amonic polynomial is odd, has a single rootatx = —1 2
and a double rootat x = 3. Find its equation, if it is of degree 7
(leave in factorised form)

iy  Sketch this polynomial 1

PL s a vertical pole, h metres high, standing on horizontal ground.

PA is a shadow of the pole when the direction of the sun is due north and
when the angle of elevation of the sun is 45°. PB is the shadow cast by the
pole when the bearing of the sun is 345°T and its angle of elevation

is 31°. The distance AB is 15 metres,

i) Draw a top view sketch and label the information given. 1

if) Find the height h ofthe pole to the nearest metre 4
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QUESTION 6

a)

b)

Find the remainder when the polynomial P (x) = x* —3x + 1
is divided by x2 — 4

i)

iiD)

What is the equation of the chord of contact to the parabola x? = 8y,
from the external point T (x5, Vo)

If the chord of contact meets the parabola at P and Q, show that the
midpoint of PQ is

xoz

M( xo, 4 Yo

Ifthe point T lies on the line x + 2y + 5 = 0, find the locus of M.
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