Candidate Number

PRELIMINARY FINAL EXAMINATION

Mathematics Extension 1

General Instructions Total marks — 84
¢+ Reading time — 5 minutes = Attempt Questions 1-7
» Working time — 2 hours + All questions are of equal value

« Write using black or blue pen

» Board-approved calculators may
be used

« A table of standard integrals is
provided at the back of this paper

» All necessary working should be
shown in every question

Total marks — 84
Attempt Questions 1-7
All questions are of equal value

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

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

@

®

©

@

(e

®

Find the exact value of 5sin15° in simplest surd form.

Given two points A (1,-4) and B (4, 2).
Find a point P dividing them externally in the ratio 1 : 4.

Factorise x? —2xy+y® +4x—4y~12.

2x+3
1-x

=0

Solve the inequality:

Given a, b and ¢ are three consecutive integers, show that abc +b= b’.

When a polynomial is divided by 5x* +2x —3, the quotient is 4x> —3x—5 and the
remainder is x + 2. Find the polynomial.
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Question 2 (12 marks) Use a SEPARATE writing booklet

(a) Given x=%at and y=ar’ +2a,

(i)  find the Carfesian equation relating y and x
(i) write down the coordinates of the vertex

(iif) write down the focal length.

* _3x* +ax +b hasazeroo

(b)  The polynomial x
93) Write down the value Nt in FU Counse

ifid the values of a and b.

G

(¢) Solve |x*~5x| < 6

4x* —5x—1 P
+

@ e T2

s
(x~1)?
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Question 3 (12 marks) Use a SEPARATE writing booklet.

(a)  From the letters of the word FORMULAE, how many “words” consist of 5 letters are

possible if
(i) there are no restrictions

(if) the words must start with F and end with E.

Note that the “words” obtainéd do not necessarily have a meaning They can be

nonsense words.

(b)  Differentiate with respect to x:

y=2x/2x +1)?

(¢) XY, YZ and ZX are tangents to the circle ABC touching it at C, A and B
respectively. If £X =68°, £Y = 50°, find the angles of AABC.

(fig Find the remainder on dividing x" -1 by x*-1.

(&)  Solve the equation cosé cos26 —sindsin 26 = % (0° <H<360%)
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Question 4 (12 marks) Use a SEPARATE writing booklet.

@

(b

(&)

(d

In a school formal, five boys and five girls are placed around each table.

Find the mamber of ways of seating these boys and girls around a table if

@ there is no restriction on where a person sits around the table
" . e . .

(ii) a particular girl wishes to sit between two particular boys

(iii) two particular people do not wish to sit together

Use the substitution of t = tan g,

solve the equation 18cos6 + 13sind - 22 =0 for 0° <0 <360°.

In the polynomial x° ~4x* + 4x+4 =0, one root is equal io the sum of the other
two roots. Find 4.

P(x)=x—4x* +Ix+6
@) Find the value of £ if (x+ 1) is a factor of P(x).
(i)  Find the remaining factors of P(x).

(iii)  Sketch P(x).

2004 Prelim Final Mathematics Extension 1 Examination

Marks

Page S nfQ

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

@
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Given the equation: ©—6x+y*+8y=0.

Draw a sketch of the geometric shape represented by the equation and clearly
indicate the main features.

{4, 2) are vertices of AABC, find ZACB.

=
>
-
w
g
to
)
R
S
»
g
@]

If sin® and cos 9 are the two roots of the equation 3 -2x+ k=0,
find the value of £.

A team of 5 students are to be selected from a group of 4 girls and 7 boys to
represent a school in a public-speaking competition.

How many teams can be formed if there must be at least onexéirl in each team?

sin B +sin 4 cos(4 + B)

- - — = tan(4 + B)
cos B —sin Asin(4 + B)

Prove the identity:
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Marks
Question 6 (12 marks) Use a SEPARATE writing booklet.
(@) (i) Sketchthe parabola x*= -2y, indicating clearly the vertex (V), focus (S) and 1
directrix (D).
(i) A and B are the points (-2, -2) and (—;—,—é) respectively. Show that ABisa 2
focal chord of x? = - 2y.
b) Solve for x: 2
272x~1 _:_91—3 - 3%
(¢) A helicopter flies eastwards at constant height h metres with uniform speed v metres
per second along the path PQ as shown. When the helicopter is at P, which is north
of the point O, the angle of elevation of the helicopter from O is 45°. After t
seconds, when the hel?gopter is at Q, the angle of elevation becomes 30°,
Nl ®
@ Find the bearing 6 of Q from O. 2
.. e
(ii) If h=1500, t=40, find v. 2
(dy  Solve forx: 3
2x=3y-=Tz=0 |
S5x—2y—8z=10
3x —4y> + 7% =9
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Question 7 (12 marks) Use a SEPARATE writing booklet.

()  Show that the line 3x — 4y + 16 = 0 is a tangent to the circle (x - 2P+ (y- 37 =4. 2
(b)  Sketch the graph of the function 2
£60 = x| + [x+2]
showing important features.
(©)  P(4p, 2p®) is a point on the parabola x* = 8y. S is the focus. The tangent to the
parabola at P meets the y-axis at M. The perpendicular from the focus S to the
tangent PM meets the tangent at N.
v4
/
= 8y
si_ P(4p, 2p")
q > %
| A
€3] Find the co-ordinates of M and N. : 4
(i)  Find the co-ordinates of the midpoint of the interval MN. 1
g (iii)  Find the equation of the locus of the midpoint of MN as P varies. 1
(iv) A chord of contact to the parabola has equation x—y +10=0. 2
From what external point are the tangents drawn?
End of paper
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