SYDNEY GRAMMAR SCHOOL

2009 Half-Yearly Examination

FORM V
MATHEMATICS EXTENSION 1

Wednesday 13th May 2009

General Instructions
e Writing time — 2 hours

- o Write using black or blue pen.

o Board-approved calculators may be used.

¢ All necessary working should be shown
in every question.

e Start each question in a new book.

Checklist )
o Writing leaflets: 7 per boy.
" & Candidature — 150 boys

Structure of the paper
o Total marks — 84
o All seven questions may be attempted.

o All seven questions are of equal value.

Collection

o Write your name, class and master
clearly on each leaflet.

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

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

o If you use a second leaflet for a ques-
tion, place it inside the first.

o The question papers will be collected
separately.

Examiner

MLS
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QUESTION ONE (12 marks) Use a separate writing booklet.

(a) Factorise 922 — 16.

(b) Write down the value of log, 8.

(c) Write down the exact value of cos 225°.

(d) Solve 5—3z < 7.

(e) Solve |z — 1| = 4.

(f) The line 6z ~ ky = 4 passes through the point (3,2). Find the value of k.
(g) Find the equation of a line that has an angle of inclination of 60°

and an z intercept of 3.

QUESTION TWO (12 marks) Use a separate writing booklet.

(a) The first term of an AP is 6. The fifth term is 22.
(i) Show that the common difference is 4.

(i) Find the tenth term.
(iii) Find the sum of the first twenty terms.

(iv) If the last term is 202, how mani/ terms are there in this AP?

Question 2 Continues on the Next Page
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The diagram shows the points A(—2,0), B(3,5) and the point C which lies on the z-axis.
The point D also lies on the z-axis such that BD is perpendicular to AC.

(i) Show that the gradient of AB is 1.
(ii) Find the equation of the line AB.
(iii) What is the size of ZBAC?

(iv) The length of BC is 13 units. Show that the length of DC is 12 units.

(v) Calculate the area of AABC.

(vi) Calculate the size of ZABC, to the nearest degree.

QUESTION THREE (12 marks) Use a separate writing booklet.

(a) Differentiate the following functions:
(i) «® +4
(i) 2vz

(i)

(i) 2

(b) Use the product rule to differentiate (3z — 1)(62% + 5).

2

3
(c) Differentiate 7 z

(d) The equation of a parabolais y = 2% — 4z + 1.

(i) Find the gradient of the tangent to this parabola at the point P(5, 6).
(i) Find the equation of the tangent to the parabola at the point P.

(iif) This tangent cuts the 2-axis at A and the y-axis at B . Find the coordinates of

M, the midpoint of AB.

Exam continues overleaf ...
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QUESTION FOUR. (12 marks) Use a separate writing booklet. Marks

(a) (i) Sketch the parabolay =6+ 1z — 227, showing the z and y intercepts.
(ii) Solve 6 + = — 222 > 0.

(b) Find the values of k for which the roots:of 3% + 2k -+ 4k = 0 are real and distinct.

(c) Show algebraically that the line y = 2—z does not cut the curve (z—2)*+(@y—2)% =1.

(@) )

x 13cm

B TJem C

The diagram shows a triangle with sides 7 cm, 13 em and z cm, and an angle of 60° as
marked.

(i) Show that o2 — 7z = 120.

(i) Find the value of z.

(iii) Find the exact value of sin ZACB.
QUESTION FIVE (12 marks) Use a separate writing booklet. Marks
(2) Determine whether f(z) = mT—T-E is odd, even or neither.

(b) The line y = mz +b is the tangent to the curve y=a® — 3z +1 at the point (—2,-1).
Find m and b.
() (i) Write down the gradient of the line az - by + ¢ = 0.

(i) Without finding the point of intersection, find the equation of the line that passes .
through the intersection of the lines 3z —y +4 = 0 and z + 2y +3 =0 and is
parallel to 2z — 3y — 7= 0.

‘ 1
(d) (i) If z = secf — tan 8, show that « + e 2secd.

N 7T . R 1 4
(ii) Heénce, or otherwise, solve the equation z + - = —
T

7

Exam continues next page ...
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QUESTION STX (12 marks) Use a separate writing booklet. ‘ Marks QUESTION SEVEN (12 marks) Use a separate writing booklet. Marks
. 25 12
(a) Solve 811130:5, for 0° < 4 < 180°. (a) Show that 13+33+53+...+253=Zj3—82k3.
j=1 k=1
b) Solve 2sin? 0 + cosf = 2, for 0° < 6 < 360°. 3 1
) (b) Find the derivative of y = (1 -+ (2% — 1)%) 5,
(©
(©

1
/ A

X

In the diagram: In the figure above, PQ = QR = 1 and ON 1 PN. The acute angles «, f and v are
£y is the line (rsinf)z — (r cos Oy = ¢, and marked in the diagram. Let RN = z and ON = y.

£5 is the line (rsinf)z — (r cos )y = ¢y, (i) Prove that cot 8 = (cot  + cot ).

]

where ¢2 > ¢; > 0,7 > 0 and 6 is acute.

. o (ii) Tt is given that v = 20 and that cot o + cot 2q = i
(i) Copy this diagram onto your answer sheet. V3

(o) Find the z-intercept of £; and fs. (@) Show that APOR is isosceles.

(8) Show that 8 = 60°.

() Find an exact value for z.

(B) Mark on the diagram an angle that is 6.

(i) Show that the distance between ¢; and £ is 2 L.
T

[H ][22

(6) Find an exact value for tan o. Simplify your answer.

[o] D] [=][=]

(iil) Hence, or otherwise, find the distance between the lines

x+\/§y:gandz+\/§y:1.

END OF EXAMINATION
The Exalninafion Continues on the Next Page

Exam continues overleaf ...




g@&x, Tioms  ond /%a‘/ w‘w(% g’c/wer YW

loras Vo 2.0

o

B 2009,

QI

@W G 1 = éx cﬂ&mw)

2

L
8 3 /cc? 2P =z e

QQS —g,@o 9&5

nl

Cad) . gmzxC T -
«?y ,,,,,, 2 e :
_________________ e e (‘”‘4 “”_"'5’: A= 3) )
e ;.".‘.'.“/'.ii...—.../ NV e -
A= Y ZX - =

so Ej D = U’"Cx -3) 1
- Y 2IEx - 202
o s Ex -y 9303 =0 . L GQu)

(N

i

e

Cy-0 = 1)

TA = o
Qg;’@ é+ Y- % -

ng_w,@ L =2 !

0.1 = )+ R
n = SO —

- 0O

2 Sc«‘[«ﬁ/*z/uzim A Vé/ﬁ}"

a/ﬁ/w,ﬂ_

a‘p -
g e

&
=

—

(7 -+

o6

o = /- v
=120

e




U e 2R =1 il
Qg doa. = Jirl.? xS
= ¢Q2 (v

uy

v enm<enrp =5

T epeo= 620
LN = w62

= /e e

£
(T e e - ,7\_(4/{'3_, [RR—

= (Gx-\6x

= GaNCepl +

=  JSexT— 10C

SN = LS

=

Ga (o) “ o alegts)

4=l X - 1S

e sl J“O

— (32

. "@QCLMN‘*’ .

A

Y~ ~ 20

"

‘\%ﬁ/f '%7




ﬁ , X _ a) (F] (&%);t) XL’”“ O e X C&«:u_d
ata=5" m= [0 o e +2 ) = __
o = 6 »z/' o R ._ | 2 o -2

W gt | e,
1~ o =6, m2lh e V/AN é, ~/ﬁ .
oV o~ Y —¥ =0 3

L A e 0 ——_ o e
. - A- g : z? x%ﬁ
. NIy X

é@w«%

_ ;(9«'10-&» | /" ‘ C/cfr“é __b 0;

......... L,/ L
(o)l Sslve (" 3"' (G~ 2Q)
Cx-D% +
NV LU A Y 4
x4
A

f’f

13

= /
,?,‘O

X T Xed

(WP 72 &) ‘»«mﬁﬁx‘:%& ?# T

LR

-
e

-
o~
R
s

X




oo crnda € (’2_1\ el g
e by~ =0
Q"% ow %@M,

e @s
Ja @..j ?x ] c?é* y

Q) EY

_ .‘._;__#.u,z;»«fwa@ 'mxﬁg_«
S ABLM = et
169 .=

= - Q(:x)
e LA T @45@& e e
= ,’Xh —

“7.‘2;’;

L Y
AR «/lc:?%é)

- 2 — 2
- e d‘)L - .
at 2
F £+ 4960 '

ALY

9o pud |
(2 =epa)

/éuwmﬁ

(c. ~/ﬁ(gc +~8:3 P

] metS Al
So ..{-
~ &2’ 0( A oy (@/g,éi— Seo

L

XY +Y WC%M ) o/ﬁC/(QZ
C2+[2)&: + C,ﬁw)g i~ ,L:g/ﬁ Q

! wA BT : ‘

s _ o

peo=y

- ?1}2.\]




W A é-_e&@»

v Lot Ly

e 2y H =0

D) X Teeco —deus

e L s

T eeetg ~dan©

D R Bet & tgmatg  \
R fam .. AV N = S FeBen .12

= e (B /“"”(/t‘famt (39"-
B fft%"@"

T el 4 «ﬁm.«




20° , /ga 2620 Y 5‘/0
;jd} 50°%, /30 /zo®

Cha p0° s‘v, 1200 get )

_f/ﬂ_____ T ASIN'G t e =2 )
QC¢zaﬂ91mm @“xzuré> e
- 20026 FNE_FO i

(o006 = m, s Q L
& = C?O 2750% O~

f@éa@c‘: W@c s é C?O
D o= 0 wiwm® . T smo..= rzdsm 9)
o= 90? Q;Of .. 6(9/ v 20l / _

FE“A Lt

— . /11 L)




I 2ot [ s ) By = S0 Be

= :'7;%, ] ) i} e
Lz o Y 7~y o
_ ) [ e ]
l e —

LB sin o das, O pemd b b i = nE s

P ([HM = // Ot - %ﬂ»/ ,,,,,,,,
— é«ud‘ w,wt — .ymmi;ap R w’xﬁﬂm ettt (02 f‘éw Ot tant

LA (/1) R N

e




B AR LA AN 1 o £ e s 1 v SR R - - et "
A f « - — arsin v

Q) et -#'x&tz—

- A 2

w2 =
N

ot =

@0 5 ( A A f@%@ '”*’" 'J’zc 2&:&3‘:_/,%; )

N Lot
) W

TR TR T e S

A T X

S fLOR.F K. X (G

. L agpuade. grain. i
&M%@sAAMQﬁﬁmégzmmmwmmw.m

i =5 Centa o eod-an)
I ek A

/ ! ' e 5 B B e,

e “ s

S0 ARy ) R




