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Mathematics Extension 1

(General Instructions

Reading time.—~ 5 minutes
Working time — 2 hours
Write using black or blue pen

Board-approved calculators may be

used

- All necessary working should be

shown in every question

Start each question in a new booklet
Marks may be deducted for careless
or untidy work

Total Marks — 72
*  Attempt Questions 1-6 R
» All questions are of equal value

Mark 2
Bank /
Highest mark "

Question 1. (12 marks) Use a SEPARATE writing booklet.

()

(®)

(@

©®

®

Express in simplest form 6x3" +3™,

Solve the inequality 1—1— >3,
-X

. '
Evaluate Lim 27546 .
=2 _JC—Z

Differentiate #(x} = 2x+5 from first principles.

A curve has parametric equations x --% and y =32,

Find the Cartesian equation for this curve,

Find the acute angle between the line y=3x+1 and 2y =1+ux.

(Leave your answer comrect to the nearest degree.)

Marks



Question 2. (12 marks) Use a SEPARATE writing booklet.
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In the diagram, not drawn to scale, 48C and EDC are straight lines.
AB=Tcm,BC=8cm, DE=2 cm. Find CD,

NOT TO SCALE

Find the value(s) of m for which the equation 4x* —~mox-+9 = 0 has
exactly one real root,

Given that g(x) = x* ~Jx* —2x+33 has a factor of (x—3), find the vale of k.

The point P(5, —~10) divides the interval 4B, where 4 is the point (a, 25) and
B point (35, —a), extemnally in the rafio 3 : 2, '

Find the values of g and 5.
Find the equation of the locus of a point P (x, y) which moves such that its -

distance from the point A(1, 4) is four times its distance from the point
B (2, 1).ie. PA= 4 PB,

Marks

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

(@

(b)

©

()  Solvethe equation x* —12=[x|. 3
(i)  Sketch the graphs of y = x* —12 and ¥ =|x| on a number plane, 2
showing clearly any points of intersection.
(Do not find the x-intercepts.)
(iiiy Hence solve the inequation x* >[xj+12. ‘1
(i)  Show that sinf cosB cosec’8=cotf. 1
(i)  Hence solve sin’0 cos®d cosec’d =% for 0=<8<360°. 2

(Leave your answer correct to the nearest degree.)

Find the maximum area a triangle can have if the sum of its base and height is 10cm. 3



Question 4. (12 marks) Use a SEPARATE writing booklet.
(a)  Find the equation of the tangent to the curve y=x./x* +3

at the point where x=1.

()  Consider the function f(x)= _x—l .
—

) Show that f (x) has no stationary points and no inflexion points.

(i)  Sketch the graph, showing asymptotes and intercepts on the axes.

Question 4 continues on page 6

Marks

Question 4. (continued)

() RUis atangent and QT is a diameter of the circle, centre O.

ZSRU=25° and £TQS =30°.
Showing all reasons:

(@)  Provethat LTPR=55".

(i) Find ZQSR.

_ End of Question 4

Marks



Question 5, (12 marks) Use a SEPARATE writing booklet,

1Y 1
(a) Solve x+—| -5 x+— |+6=0.
x x

(®)

©

(@)

The diagram below represents a sketch of y = F'(x).

Given that f(0) =10, in your writing book, sketch neatly a graph of y = £ ().

Xy

104

Consider the polynomial P(x)=x"-2x* ~9x~6.
() Show that P(—1)=0.

(ii) Hence express the polynomial as a product of two factors.

(i) Find the exact values of the other zeroes of the polynomial.

Prove that

mAA =cosecA(l—cos 4).

Question 6. (12 marks) Use a SEPARATE writing booldet.

Marks -(a)

Ay .

3 x° =4ay

Q(Zaq,aqz)

-4

2 P(2ap, ap’) j?v ;

N\ i
T

In the diagram, P(Zap, apz) and Q(Zaq, aql) are distinct variable points on the
parabola x* = 4ay.

(i) Show that the tangent at P has equation y = px—ap®.

(i) The tangents at P and () meetat T,
Show that T'is the point (a(p + q),apq) .

(ili) N is the midpoint of MT. Show that as P and © vary on the parabola
¥ =day, N also varies on the parabola x* = day.

Question 6 continues on page 9

Marks



Question 6. (continued) Marks

{t) A plane hillside 4BC7» makes an angle of 20° with the horizontal.
A path 4G makes an angle of 50° with a line of greatest slope.
If DF=GH =h:

3]

e o)

=

E
P e :
B A

(i) Showthat 4D =— i . 1
sin 20°

@) Show that 4G=——— 2
sin 20° cos 50

(iii) Hence, find the angle of inclination of the path 4G to the horizontal. 2

{Leave your angwer correct to the nearest degree.)

. End of paper
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