BAULKHAM HILLS HIGH SCHOOL
YEAR 11

YEARLY EXAMINATION

2006
MATHEMATICS

EXTENSION 1

Time Allowed - Two hours
(Plus five minutes reading time)

DIRECTIONS TO CANDIDATES

Approved calculators may be used.
* There are 7 questions of equal value. Start each question on a new page.

Show all necessary working. Marlks may be deducted otherwise.

Begin each question on a new page

Question 1

1

a) Solve 16" =—,
83’
b) Solve x=6 23
X
. . 1 .
¢ Find the exact value of the gradient of the tangentto y = at the point whiere
) g g S p
x=3,
d) Find the coordinates of the point P which divides the interval joining points A(4,6)
and B(13,5) externally in the ratio 4:1.
L
e) Evaluate ) (-1)*k
x=3
Question 2
a) Find the acute angle between the lines y=2x~1 and 3x~2y+1=0. Answer correct
to the nearest degree
b) Solve 5in26 = —+/3 cosfor 09 < x £ 360°
) Solve x* +2x* ~8=0
d) Find, from first principles, the derivative of 3= x* ~2x



Question 3

a) The line 3x+4y~% =0 is a tangent to the circle x* + »* =16. Find the possible
values of k.

b) (i) Onthe same axes, sketch the graphs of y=|x| and y=(x-2)’

()  Hence solve |xj«(x—2f

9] The curve y=x* +ax® +bx + ¢ has a point of inflexion at (1,2) and a stationary point

when x=4. Find the value of a, band c.

Question 4
a) 4 ¥

Y «
From a point X on a canal bank, a surveyor measures the angle of elevation of a tower 50m
high and on the same bank to be 56°. From a point Y on the other bank and exactly opposite
X, another surveyor finds the angle of elevation of the tower is 39°. Assuming that X, Y and
the foot of the tower are all on the same level, show that the breadth of the canal is given by
b =50+ cot? 39° —cot? 56°

and evaluate this expression, giving your answer correct to 3 significant figures.

b)  Write the expansion for cos (A-B). Hence find the exact value for cos 15°.

¢)  The diagram shows a function y = f(x}.

A

v N

o

Copy the diagram neatly and sketch the curve y = f'(x) on the same axes.

d) If @and f are the roots of 2x* —5x~4 =0, form a guadratic equation whose roots

@ b

are — and .

Jii a

Question 5

X

4 x?

(6] State the domain of the function

(iiy  Show that the function is an odd function

a) Consider the function f(x)=

(i)  Show that the function is increasing throughout its domain,
i
(v) Evaluate  7(x)
X~y 00
\2) Sketch the graph of y = f{x) showing all important features

b) Prove by Mathematical Induction that 1-+4+16+64+,....+4™ =%{4” ~1) for all positive

integers n.



Question 6
a) (i) Express sinx+ V3 cosx in the form Rsin(x + ), where R>0 and 0°<x <90°,

(i) Hence or otherwise solve the equation sinx + 3 oosx=+/2 for

0° < x <360°
b) Find the values of k for which the equation 2x* —4x +% =0 has real roots
3n+1 +3n—|
c Simplify ~——m——r
) p Y 3;:-2 + 3;;
d) AB is atangent and AC is a secant of the circle.

B
BD bisects £ CBE.

Let ZCBD=x.

Prove that A ABD is isosceles.

Question 7

a) For which values of x is the curve y = x’ —12x 416 decreasing and concave down?

b) Simplify %(cot%»— tan g) , expressing any trigonometric ratios in terms of &

b) Anna wins $20 000 in a lottery and decides to invest it in an account paying 10% p.a.
compound interest, being compowunded annually. She decides to withdraw $2500 each year
immediately after the annual interest has been credited to her account.

0] After Anna makes her first withdrawal, how much remains in the account?

(i)  Let$ 4,=value of the investment after the »” withdrawal. Show that
4, =25000-5000(1.1)"

(iif)  How many withdrawals of $2500 will Anna be able to make?



,%:n Yc‘wfj ExT ) Sowds. Z2oog ’

lf {F ‘9( P bl et T o e i e bab im0 = s e e imn e v e .

2 2 5 \ o . B S SO
) ( ) ( ) - ‘l) A (‘t* g,) -~ el '3‘":'Sl"""""" . _8) \9*22"‘ e o c}} Lzt h)?_(x«*fl)r 2[4t )

B B N + it S T -2 2 ’”ggm‘f‘ =0 . ),,«.._m.z_}:.,,%w: @_m S w.'_l’it :2:(}1 A 2*- R - 2l @

) 2 L 2 . "i” t o)
I D B NP sl S Prcrarbemd
SRR S D / $G3) - (a)  HE) ~ 1 () ) e T £ bt ;,.,;e.w,m.,,.ww_&_ —
. _ e g e -
"""""" R 7 S e et e Y | R X.L/r 2k ot z;’“% _,‘_

T

o
/"

e T sy T e ] =l _{ﬁa__;ﬁ_,,_@
2 1 G x €O AN I - @ @_ eeer e e ST \— I R ) R oo
2:32 _(‘x 2 <o ,@ ,,Q} 2 44 -5 ik ; ..:,;.; E’/X e - .

et e - 25m NI -] e

B TPy . - / Sorp— e - ...A.’,. FRUGHEVRNE S Pr———— e—— s e e e it s :.' N ) —9 2 ;ﬂ é L “”“C :‘
) C}‘fj" = (2x-4%) 2, RS, WU oi 1 f zu{j.L &aLL d‘uma_qh U o ( 5 i ) ).»_“Q__

) S_( . 26 B e b L e e 1 e oe iy o s e e et mm e e e— el el
T s e N LS T e

- - e 4 o e o 3 s 2 e a1

[ TRNOTN - "

o B mrs o e ey e ..._:_31.,....../.-_-maﬁ’-‘»lé...._».,oﬂ,‘jj,_.:_h._ e e

Q220,270,240 30 |

e e e e B ' e __@ ) N @-.. N
- = -:-..(,ZQ_C_:H.),_.‘,_,_,.._ P S i e oot o v e s e ar a1 et e Q)Lﬁ;‘(ﬁ W’-;‘(L . ) i

B O P O H
wmim b e e e o e e e e . on e e e s . st s ko NQ §0/’“ %

1
. . . PR B ) I [—— - . : - e i e ',\,._.
LT . :..._i_._ . @- e e v/4 Mw’ffg f?_oué\ c{ue.sflcm _ ; é DR : e e e

ToTAL3g

\4— e




ig%Jwv&meérz;

) 3’13*@: +5:><4-c:

Z Do & DOV o
_ [ 2(c) +4(°) - k_ J -

i fA.F { Zxsan .
Le)r2e =

L Seb g when xe¢

PRS- & 4hb = o

:.L»,._ﬂz*;f

. B 3‘- Z

.. foq.s SE8
Ao 220 o=l 3

Aﬁe{‘aﬂé o, T

*‘ra‘ak‘“ J-’fqu&n-ci adben L
e = (¢ - 2l
T T
La % ac”.—S.qu
B RN IR TET L
. Cx =Y , X = | @ N
Sl e

X< |

n’/&zsyU.Ou:i’&:s."..‘lj, . 4,;:

x 7Y N

b

/;;;ﬁwhﬂﬁhmwiiq;g

Passes %(auw[(y:’z“) -JA B _

L) f:“é(’t) th =0
S SR 1. - 2~ S

3~-~:2ff’_2"’:’— I

- 2% re

S

= SLT7m

©

vtz 56 (cot®39°— ot %)”

XY S0 AR

I P O I

_b ) CO“;’-(/L..,@ )
. ECO8 i ccm_é _r.5n A

Cas.  LE2. v R
B COS. ‘/3 ca:;ﬁO .Sl ‘fo smgo

_'_A :.ms_@ffj

TP R, - S | .
o=z "L«:‘fi@

ﬁﬁ-f'{ .pg,’.ﬁ'a.o mag e

above. ar. _below . >fo J




Q5 .. e . et e e e : e — e . S . e

B R - C RS — @ e i e e e T S T
% '

— _.(_h - _Fl(- 9() . - - e e e e ——
l(-_ /—71) @ . e / IL n=¢ Les =

v OS—

. e : et e e et~ et o am e T __—_“__ - R A o —“m e
i L/

LT - x
SR Wt } B Msume e 7Q RS g

#_:JZ_L,,_,_.___.,______...._..._...x. e e 2 e e o e : e

o : _ k .
S Ao S - P b - e ASS Ve (4. 44(62 6% oo+ 4% . . = é(‘f —/) e

+ ! . e trr Nz B 'P’U"—e e e+ im

e e o e e e RN . S LN S S SO Sk, ST . . é (/l-,f S > .

. (fu‘/ -f (:( Yooz (Mex®)e (e xR L Y W D~ S = ~ O B - SOOI 75:: N e —

:
) (L

i
'

& -=xt)* A e e . ... LHs =é_(_‘tk_:_|3 -a,_"}kﬁ_ e e e e e

e e e e e = x* + 4 (,. ) SO R .“_A.-_,..._.._b.,.:‘._,:Q§_§._§..&Lm:\3_:\:.t,‘.o£\_. SR

. R R h { <
N rnosmator * denomiaator are ket F’L"V“O.U&f"o_l:ﬂl?\ﬂ& R = S i S NP otn S

| N Y AT A S _
R WAL SN

o ’ Y shedeet  hes e aae el e

:
S
:
‘i’

M "4 " . t\ﬁ.l""".g...

T T e e st o bl B

2~ L o o - . =l t7f cancluniea iS5 |
A . /aco m','e(rcbt or mcarrect’



http:Ne.suJ---ru---���t/.c--oI:.JZ

| - cL} - )g L CBD = L. Kk | L DEE B ( Q_D Lf.z.ecia ACrS&).

A og) Rosen () T
_' ce =R sin xcos b RGOS Sint . e .o e LégE = LBCD.. (4. o beliresn. tf’-émﬁm St CAQ ro/ "

[OOSR -4 - S 4 S’% cas W, s e e e e e s et o o ot e i e w1 syt o it e N

R c0g mtes Bl R S e m AR /v’: e e e e e o R R '
o e s RN X ok / ~5.£f\:“ . E SPREPUUROR - 4 e o _.,L.&D. E'_...._-."«-w wa X,,,,_.;E_, 4 D'Cﬁ“ ‘exé_ 4 047[ A D 8c o .
R :)

R e e ... S Al - - .
R & / TR fprrm e e R BSuen °7C ok e

—— T eSS g S i =

T T s L T L Laan s x et ase (addibie % m{, s )

( -)~---wv 2 sin. (»x_eaa- )w: o xs3c0” | .. 4&98 - 248D . ( addihen aég%wcc s?

iz
S (sencot) =T for LN | @ Sesegen2e| . e
R L7570 0 L DB ¢ el (2 e_%u } 4:)

. ) A ECOS . = }g{ 135° . %oS” o
¥ ¥ @.7 - -

.o Q9 ';ij & O
TFo

;_ﬁﬂﬂ(lff;ﬂéj;f;;;;;;;ﬁj_ﬂf)f;ffﬁff_',f; R e B

("") s e 3 < Q. 7Qr . B(x 2)(:>c+2) <O 5 .

T ek @
9 2 (s .x) =k | y<0 " and ylc0 e Z2SESO @

3/7(3-2” U A d:’:‘cre_as S G dowin ‘ '
S Thar g - e @

) .!:-H_ EE
| k) ‘(."{') 2T % = wt o 2

'?"fs‘ﬁo-n- ’ i



A, 24 xt.) -~ 2500

. e . & 24 Bﬂo.ﬁ\‘,d.x.weuw. = ,N.MH@DA.?R,V - 2590 .

A 2
2 2o ewo (f.1)" . =.2800 (1l +) ).

b= A zSee o
o 20bo0 ()3 = 2500 (0t 1) -

e 2z OO, (L C,iw - 2500 (117 wtt v

0 The

U _\s P 22 ooo A\ \vﬁ o~ 2500 m\‘: .. A

.ﬁ

L)

2506,

Al

e , _ = e (T -

T 20 000 ﬂ_\;v) - 2§ o000 ?Lz |.~v
= 20 goo (11) - Nmn.oc,O?;v; + 25

> 25000 - 5000(i+,)

4 = 2o coo(ry) 28500 % 10 Ct.17-1)

Qoo

1) She con  mak  withdeauede Bl A a0

JE AL s Jhen 2§ 09G = SCOO(.1)

(t-1)" = &
@ \\d(rﬂrm “ prraf m\nx \&QQ%«M\‘?)\:« \v y

L A b oo \doroma .

¥

\-..l \m k.
VI = .06 v 710} = S o dan -

~

@

16w phelron oo

S Q)




