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Mathematics Extension 1 
YEAR 11 YEARLY EXAMINATION 

SEPTEMBER 2008 

General Instructions 

• Working time allowed - 90 minutes 
• Write using black or blue pen 
• Approved calculators may be used 
• All necessary working should be shown 
• Start each question on a new page 
• Attempt all questions 
• All questions are of equal value 
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Question 1 (solutions must be in black or blue pen) 	 Marks 

a) Sketch y = (x + 1)2 (x - 3) clearly showing all intercepts . 	 2 


2+1. 
x 


2
b) Simplify 2X2 + x 


c) Solve 	 ~:s; 1 2 

x + 1 


d) Expand and simplify ( cos A - sin A) ( cos A + sin A) 2 


expressing your answer in terms of 2A . 


e) If a, fJ and c5 are the roots of 2y 3 - 8y2 + 3y + 1 =0 4 


find the value of i) a + fJ + c5 


ii) afJ + ac5 + fJc5 


iii) afJc5 


2 




Question 2 (Start a new page) 	 Marks 

a) 	 Find the coordinates of the point that divides the interval from 2 


( - 4,2) to (6, 9 ) internally in the ratio 4: 1 . 


b) 	 Find the remainder when X4 - 2X2 + 5 is divided by x 2 + X - 2. 2 


c) 	 Find the equation of the parabola with focus ( 0,6 ) and directrix y = 2. 2 


d) 	 Find the locus of the set of points P(x,y) which are equidistant from 2 


the points A(1 ,8) and B(5,-2). 


e) 	 i) Express 3 sin e- 2 cos e in terms of t where t = tan f . 2 


ii) 	 Hence, or otherwise solve 


3sin e- 2eose = 2 for 0° < e< 180° (nearest degree) 2 
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Question 3 (Start a new page) Marks 

a) 
t 

A curve has parametric equations x ="3 

Find the Cartesian equation for this curve. 

' y 
2=4t 

b) Find the acute angle between the lines 2x ­ 3Y + 4 = 0 

and x + y - 6 = 0 giving your answer correct to the nearest degree. 

2 

c) Factorise fully x 3 +7x 2 + 2x ­ 40 3 

d) i) 

ii) 

Sketch the region in the number plane defined by 

y:S; 1 2x ­ 3 1 

For what values of m does the equation 

12x ­ 31 = mx have 2 solutions . 

2 

e) Find the value of a given that 

x 3 -2x2 + a == (x + 3)Q(x) + 3 where Q(x) is a polynomial. 

f) By rationalising the numerator, find the exact value of the following limit 

I
. rx+5 - f5 
Im----­

x-->o X 

2 

4 




Question 4 (Start a new page) J\.:farks 

a) i) 

ii) 

Derive the equation of the tangent to the parabola x 2 =8y 

at the point P(4p,2p 2 ). 

Find the point of intersection of the tV\iO tangents to the parabola 

x 2 = 8y drawn from the points PC 4p,2p2) and Q( 4q,2q2). 

2 

2 

b) Write down the equation of a monic polynomial of degree 3, 

which is an odd function and has a root at x = 3 . 

2 

c) Find the value of m given that the equation 

x 3 + mx + 2 = 0 has a double root. 

2 

d) If f(x -1) =x 2 
- 4x find f(a) in simplest terms. 

e) i) 

ii) 

Sketch y = f(x) given 

{ 

X2 + 1, for x < 0 

fCx)= 1-x2 ,forO::;x::;1 

x -1, for x> 1 

At which point or points is the function in part i) not differentiable. 

2 
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Question 5 (Start a new page) 	 Marks 

2 

b) P(2ap,ap2) and Q(2aq, aq 2) are two points on the parabola x 2 =4ay. 

i) Find an expression in terms of a and p for the distance PS . 

where S is the focus of the parabola. 

ii ) Find the equation of the chord PQ. 2 

iii) If this chord passes through the point M (O,4a) show that pq = - 4 

iv) 	 The chord PQ which passes through the point M meets 3 

the directrix of x 2 =4ay at the point A. 

Find the coordinates of A in terms of a and p . 

c) 	 From a point A which lies due North of a tower and at ground level, 3 

the top of the tower has an angle of elevation of 24°. 

From a point B which lies due East of the same tower and is also at 

ground level , the top of the tower has an angle of elevation of 34° . 

Calculate the bearing of point B from point A. 

End of Paper 

6 




-I 


~!)C..+I~ . 
:x.. :: 

::>t-"\.,.. 

')l. L'L-?<..+ I) 

c.-) 3 x... <--­
':)C... '" I 

-1~X<.l 
. . -- "l ­

, - - - ---­

d) (.C}'- A - 51"'- A 

) 

"\.. 

Iv) (0( *? +~) - 1.. [ .,£. 13 4.,L } of ~ 6j 

-=- Lf" 'I- _ 'l- ( l.J 

_':X- +1 

l:::x,.* 

+5 

8' (~- if) 

c.t) fA=- f'S 

J~-I)~+ ~ - ~) '- . =J(:Jc- - 5)~ + (~+:) 1­

~ ... 

oX - 'l... .=,,-+ \ +j ~-I'J +6 Lf 
.... '1- . 

:: ~. ~lOX.T't5+~ t'tJ.f.'-f 

~:J~ - .~~~. +3." .. -:-.:' .. 

2. 'X- _- ?,) -t t -:..-" 

e) .) ,~1~ j L- c::;: )3 ( ­
::. 

::: 1.... 



P(-3) ~ 3 


(A. -:;. .3-?-7 -,~ + 


c.. =- '+3 


~+) J::x..-t S J5 ~ +[$
)< 

jL J ;)C. t J5.s + 

JL+S-5 
'2..-

+a" e ~ l} -- I l 
x t1 + l5 - ) 

: .k.··.. 
o 

. .. e ~ 7Cj 
\ 

b)_ \""\ \:: 3 

. 'L -SS " 

\.. 

:Y­
~:. ~ 

J, 'Lx 
-::..

d.x.. . ~ . 

0<- M<"1... 


?C­
~ -'+ 

W'\..~ J(.. -:;. "+ P 
cL..l, ~ ~ 
ca. - ~ 

........-r -:. (-' 


... £,9VJ:.l'-"'" 11+ ~e-~ 

~- 'L-p"" ~ Pl,t.-I.{-P) 



... ~? 'x- - i:x. _"-of.- p- + 1-, -:.. 0 

, 
~ , 

'!­ 1- p, . 

~+ ~ ~ (1..- Lp+fj ) 1-Pl ) 

- -- .-... - . ... l ' 

c.) Y- . ~ 

'Lcl. ~ )3 :. 0 

,(.1- ~ 'L~ P ": """_ 
. '\.. 

of.- f3 ':. - 1,... 

do- '-C - 1..~) -:.. - "L. 

') 
> ~ .... / 

,J.. -:.. I 
_~ p-.-1.­

'L _ 

- a - 'Le:.- -;" 

Q \J G-5TlO J.J 5 

. . "- . .. -.. .. -- . . . .. . .__ . . _.. 

().. - Cl +3)) u.. -r ~ -=-0 

lLL -I) (u. - ..r;) -; 0 

().~I J3 
) 

x..: 0 'X... - I. ..... - . 'i­

.. ~ i) 

(b, ckl....-1-, ..-) 



'\.. ~ 

M = 1p - a,Pa 

'L~- 1...\ 


j _ "'P~ ~ ( e-2-) CJC -"l-~f) 


j -:. t (P~1j ~ ~ O-pl 


<-) 


o'T 

+QV\, ~Lf" = oA 

o A -= 

0(3 :: 

-
:: 01-
-+41'\ 'l "t 0 

0--[ 

lc....1.Lt 0 

--=- +0.", 1. If • 

..(.~ 3 <t 0 


