SYDNEY GRAMMAR SCHOOL
MATHEMATICS DEPARTMENT
HALF-YEARLY EXAMINATIONS 2005

FORM V

MATHEMATICS & EXTENSION 1

Examination date
Wednesday 11th May 2005

Time allowed
2 hours

Instructions

All seven questions may be attempted.

All seven questions are of equal value.

All necessary working must be shown.

Marks may not be awarded for careless or badly arranged work.
Approved calculators and templates may be used.

e ot

Collection

Write your name, class and master clearly on each booklet.

Hand in the seven questions in a single well-ordered pile.

Hand in a booklet for each question, even if it has not been attempted.

If you use a second booklet for a question, plaﬂe it inside the first.

Keep 'the printed examination paper and bring it to your next Mathematics lesson.

5A: WMP 5B: BDD 5C: GJ ' SD: MLS
5E: FMW 5F: TCW 5G: JCM/BJC 5H: REP
Checklist

Folded A3 booklets: 7 per boy. ‘A total of 1250 booklets should be sufficient.
Candidature: 137 boys.
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QUESTION ONE (15 marks) Use a separate writing booklet. Marks

(a) Simplify:

OIVGERE
(i) (3v2+5)?
. 3V2Tx V6 'f'

(iii) s

[r2]

(b) Express 0-36 as a fraction in simplest form. You must show your working.

{c) Solve the following inequalities:
(i) 3(2—2z)<5
(i) |[z—3]>9

(][] [=]

(i) 2® — 3z < 4

(d) Given that 5 V3 7 =a+bV3, where a and b are rational, find the values of a and b.
QUESTION TWO (15 marks) Use a separate writing booklet. Marks

(<]

(a) Find the equation of the line that is perpendicular to 2z—y+1 = 0 and passes through
the point (0, —3). '

(b) Find the angle between the line z — v3y — 2¢/3 = 0 and the z-axis.

(¢) (i) Show that the point (2, —1) lies on the line 5z — 2y — 12 =0.

(] [=] ]

(ii) Hence find the perpendicular distance between the parallel lines 5z —2y—12=10
and 10z -4y +5=0. :

(d) Without finding the point of ihtersect‘ion; find the equation of the line that passes
through the point of intersection of the lines
2z —4y+1=0 and z—-3y+2=0

]

and is paraﬂel to the line = 4 2y + 3 = 0. Give your answer in general form.
(e) Use the ratio division formula to find the ratio in which the point P(—8,7) divides
the interval AB, where A and B are the points (—3,3) and (7, —5) respectively.

)

Exam continues next page ...
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QUESTION THREE (15 marks) Use a separate writing booklet.

x
4 —

(a) State the largest possible domain for y =

8

(b) Sketch the following graphs on separate number planes. Show all asymptotes and all

intercepts with the z and y axes:

() y=-v9-22
2

() y= P

(i) y =3"— 1
[&:—‘i—4], for z < 0,

A furicti Is given b =
(c) A function f(z) is given by f(z) {4 —z?, forz>0.

(i) Draw a neat sketch of the function giving all intercepts with the z and y axes.

(i) Find the values of a for which f(a) = 2.

2z

(d) Prove that f(z) = is an even function.

QUESTION FOUR (15 marks) Use a separate writing booklet.

3" +37+2

(b) Express 2log, z — log, ¥ = log, 2 as a relation that does not involve logarithms.

(c) Evaluate Z(—l)’”“?".

=1
(d) An arithmetic series is given by 1-25 +1-21 + 117+ ---.
(i) Find the 121st term of the series:
(ii) Find the sum of the first 121 terms.

- s e 24 4, 8
{e) Consider the geometric series 5 +3 + 57 +----
(i) Find the sum Sy of the first 9 terms of the series.
(i) If So = 2 — 2F3%, where k and £ are integers, find the values of k and £.

Exam continues overleaf ...
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Marks

[eo]  [¥]

[12]

2] [es]
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QUESTION FIVE (15 marks) Use a separate writing booklet. M

(a) Find the exact value of the product sin 60° sin 315°, rationalising the denominator.

(b) Ifsinf = —2"and tanf < 0, find the exact value of cos 6.

(o] [e] [=]

(¢) Solve the equation
sin® 6+ 3sinf — 1= 0, for 0° < g < 360°,

giving your answers correct to the nearest minute.

g

(d) Simplify fully the expression 1/ ( 1 —sin x\( 1+ ‘ran x), where T is acute.

A

(e) " N : ' 4

OA4 =520 km

OB =100 km
B

>EB

o

A ship normally sails directly from a port at O to a port at A, which is 520km from O
on a bearing of N46°E from O.

To avoid a storm front, the ship has had to sail the first 100km of its journey on a
bearing of N53°10'E to port B where it takes refuge.

(i) How far, correct to the nearest kilometre, is B from A?

(i) On what bearing must the ship now sail in order to reach A? Give YOUr answer
correct to the nearest minute.

Exam continues next page ...
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QUESTION SIX (15 marks) Use a separate writing booklet.

(a) Solve the inequality

el
z—1

(b) Prove the identity

+siné
cosecO(1 + cot 8) + secH(1 + tanf) = w .
' sin” @ cos?

{(c) The following points are plotted on a number plane:
P1(27 1)7 P2(2%: %): P3(37 flf)y ce-
Note that the z-values form an AP and the y-values form a GP.

(i) (a) Prove that the nth point P, is (3—_!2.—?2, 21_”) .

(8) Show that for all positive integers n, the point P, lies on the graph of the
function y = 2472=.

(ii) Bill wants to insert a point between P; and P, so that z = 2%, which is the
arithmetic mean of the z-values of P; and P,. Find the corresponding y-value
and show that it is the positive geometric mean of the y-values of P; and Ps.

. a+b

3 a n ithmetie mean 1
2 A ARIEXIINE T Car2 bl ENL UL IAUuIALII oA XXEUNIEZ AT 2

NoTm: and

their positive geometric mean is vVab.

Exam continues overleaf ...
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QUESTION SEVEN (15 marks) Use a separate writing booklet.

(a) Shade the region on the number plane satisfying both inequalities

y>4—2° and y < 22— 4.

(b) A function is defined by

_@-@+2)?

Y

(i) Write down the domain of the function.
(ii) Find any intercepts with the z-axis.
L, y I ,
(iif) Write down the equations of any horizontal or vertical asymptotes.

(iv) Copy and complete the following table of values. Give your answers correct to
two decimal places.

z | -3 | 2| -1 ]1]2]3

Y

(v) Draw a neat graph of the function showing all intercepts.

1
(c) A GP has a second term 75 = 1 and limiting sum S, = T Find all possible
values of k.

END OF EXAMINATION
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