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CANDIDATE NI

SYDNEY GRAMMAR SCHOOL

2015 Half-Yearly Examination

FORM VI
MATHEMATICS EXTENSION 1

‘Tuesday 24th February 2015

General Instructions
o Writing time — 1 hour and 30 minutes
o Write using black or blue pen.

» Board-approved calculators and tem-
plates may be used.

» A list of standard integrals is provided
at the end of the examination paper.

Total — b5 Marks

+ All questions may be attempted.

Section I — 7 Marks

s Questions 1-7 are of equal value,

s Record your solutions to the multiple
- choice on the sheet provided.

Section II - 48 Marks
s Questions 811 are of equal value.

» All necessary working should be shown.

» Start each question in a new booklet.

Checklist

e SGS booklets — 4 per boy
s Multiple choice answer sheet
e Candidature — 114 boys

Collection

o Write your candidate number on each
answer booklet and on your multiple
choice answer sheet.

» Staple your answers in a single bundle.

o Hand in the booklets in a single well-
ordered pile.

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

» If you use a second booklet for a ques-
tion, place it instde the first.

¢ Place your multiple choice answer sheet
inside the answer beoklet for Question
Bight.

» Write your candidate number on this

MBER

question paper and hand it in with your

answers.

Fxaminer
LYL
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SECTION I - Multiple Choice

Answers for this section should be recorded on the separate answer sheet
handed out with this examination paper.

QUESTION ONE

A parabola has a vertex at (0,4), focal length 2 units and its axis is parallel to one of the
coordinate axes. Which eguation fits the given conditions?

(A) (14 =—ta
B) (-4 =t
© o =-8y—4)

(D) 2®=8(y+4)

QUESTION TWO

What is the period of y = —3sin %m ?

7
A 3
B) 2«
€ =
(D) 4=
QUESTION THREE

H 8 is the acute angle between the lines y = —%x — 3 and y = 2z -+ 3, then the value of
tan# is:

A 7
®) 1
< -
o -1

Exam continues next page ...
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QUESTION FOUR.

What is the Cartesian equation of the curve z = af?, y = 2at?

(A) y*=dex
(B) 9°=2az
(C) 2*=day
(L) 2®="7ay
QUESTION FIVE

The angle # satisfies cosd = % and ;3; < @ < (0, What is the value of sin267

(A)
&
©)
)

24
25

_
25

QUESTION SIX

What is the derivative of tan™’ %T

(A)

(B)

©

(D)

Exam continues overleaf ...
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QUESTION SEVEN

What is the domain and range of y = 4cos™ 3z 7

(A)
®
©
)

The domain is —% <z < % and the range is —27 <y < 27.
The domain is—3 < & < 3 and the range is —27 <y < 27
The domain is—3 < z < 1 and the range Is 0 <y < 4x.

The domain is -3 < = < 3 and the range is —2xr <y < 2m.

Bnd of Section I

Exam continues next page ...
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SECTION II - Written Response

Answers for this section should be recorded in the booklets provided.
Show all necessary working.

Start & new hooklet for each question.

QUESTION EIGHT (12 marks) Use a separate writing booklet. Marks
(a) A sector has arc length 6 units and radius 4 units, Find the exact area of the sector.
(b) Write down the exact value of:

0 o (3)

2

(ii) tan %z_r

(¢} Differentiate the following:

) tang

(i) e®sinz

(iti) cos®z
(d) Find:

] f sec? g—dx
. 4
6 [ griamte

{¢) Find the exact value of cos (sin—l %) @

Exam continues overleaf ...
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QUESTION NINE (12 marks) Use a separate writing hooklet. Marks

(a)} The radius r of a circle is increasing such that the rate of increase of the area of the |—_2-]

circle is 72r cm2/s. Caleulate the rate of increase of the radius.

{b) Consider the function defined by f(z) =2® — 4, for z < 0.

(i} Draw a neat sketch of the function y = f{z}, for ¢ < 0, clearly showing any
intercepts with the axes.

{ii) Sketch the graph of the inverse function y = §7'(z).

=] [H]

{iii) State the domain of the inverse function y == f* (z).

3
(c) Write down the general solution of cosw = % Leave your answer in radians.

[&] [

x
(d) Evaluate f * cos® mda.
0

[}

(e) Use mathematical induction to prove 13" — 1 is divisible by 3 for all positive
integers n. :

Exam continues next page ...
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QUESTION TEN ({12 marks) Use a separate writing booklet. ) Marks

. You must show working.

T
E fim —
(a) Evaluate 250 tan 3z

(b) Find the equation of the normal to %% = 12y at the point (6p, 3p%). Leave your answer EI |

in general form.

1 .
2 dz
Fvaluate ——, .
(c) Evalua ‘/:% T—gt @
(d) Solve the equation 3tan2f = 2tan 8, for 0 < § < 2. @
(e)

2%0°T 152°T

In diagram above T'X represents a vertical tower of height A metres standing on the
horizontal plane AX B. Two men 800 metres apart on the same plane observe the fop
of the tower. One man at point A is on a bearing of 260°T from the tower and the
angle of elevation to the top of the tower is 12°. The second man at point B is on a
bearing of 152° T from the tower and the angle of elevation to the top of the tower
is 10°,

(i) Using a diagram, or otherwise, explain why {AX B = 108°.

(ii) Express AX in terms of k.

(o] (=] []

(iii) Find the height of the tower to the nearest metre.

Fxam continues overleaf ...
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QUESTION ELEVEN (12 marks) Use a separate writing booklet.

(a) Express 8 cosz + 15sin in the form Rcos(x — ¢) where B > 0 and 0° < ¢ < 360°.
In your answer, give the angle ¢ correct to the nearest degree.

(b) Prove the identity below nsing the substitution ¢ = tan §.

sind — 1 {cosf _ lﬁtang-
sind+1—cosf 1+tan%

()

P (2ap, ap’)

/A x

In the diagram above the tangent to the parabola ° = day at the point P{2ap, ap®)
meets the tangent to the vertex at the point A. The equation of the tangent at P is
y = pz — ap®. (Do not prave this.)

(i) If § is the focus, prove that A is perpendicular to PA.

(ii) It is given that R is the centre of a circle which passes through P, § and A.
Determine the equation of the locus of R as P varies.

(d) Consider the curves y = sinz and y = sin®z, where 0 <z < §.
(i) Explain why sin®z < sinz, for 0< # < &.

{il) Find the volume of revolution generated when the area between the two curves
is rotated about the z-axis.

End of Section II

END OF EXAMINATION

[e] [eo]
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The following list of standard integrals may be used:
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