Question 1 (Start a new sheet of paper)

ST.URS ULA'S COLLE GE, KINGSGROVE

(a) Evaluate, correct to three significant figures

(52)*x3.6
(2.3)°

(b) Simplify \[8+3,/50

PRELIMINARY YEAR (d) Factorise each of the following expréssions.

G) 3a+3b+d +ab

FINAL EXAMINATION

2009

(i) ¥5*—4

() Solve x> —x—-6=0

{ Solve |x +2 |> 5. Graph your solution on a number line.

Time Allowed: 2hours (plus5 minutes reading time)

Ins_tructions: ® Commence each question on a separate sheet of paper
® [rite your student number at the top of every page
® You must show all necessary working in ovder to gain maximum marks
® Marks may be deducted for careless or badly arranged work

® Attempt all questions
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Question 2 (Start a new sheet of paper)

The diagram shows the points P(2,-3), O(5,4), R(-2,1) and S(-5,~6).
The four points form the parallélogram PORS.

<

(a) Write down the coordinates of the midpoint of PR

@ Find the exact length of PQ.
(c) Show that the equation of the line passing through 0 and Ris 3x - 7y +13 =0.
(@) Show whether or not the point {12,7) lies on the linie 3x — 7y -+ 13 =0.

. (e) Calculate the perpendicular distance from P to OR.

(f) Write down the equation of the line that is parallel to the y-axis and passes
through point Q. -

(g) Write down the equation of the line that has a gradient of zero and passes
through point R.

(h) Prove that PR is perpendicular to OS.
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Question 3 (Start a new sheet of paper) Marks
(a) The cost of an Ipod is $306. This price includes a 15% discount on the original price.
Calculate the original price of the Ipod. 2

(b) Given that sec (3x + 12) = cosec (2x + 8), solve for x. : 1

x* -9

(c) Evaluate lim 1
=5 x4+3
(d) In the diagram below, triangle FGH is isosceles. Find the value of x, giving reasons. 2
E

(e) Sketch each of the graphs below, showing all important features.
@ y=|x-1f 2
) y=2"-1 2
(i) y= x*~ 4, forx>0 ’ 2




-Qnuestion 4 (Start a new sheet of paper)

(@) Solve |3a—1|=|a+5|.:

discontinuous 7

(b) For which value of x is the fimction y = 3x =5
v

© Solvé the pair of simultaneous equations

x+3y=10
4x -2p=12

(d) Solve /3-2sinB=0, for 0° <0 <360".

(&) In the diagram, ABC is an equilateral trianglé.

The intervals AD and AE meet BC at points D énd E respec‘avely, such that BD = CE.

Prove that triangles ABD and ACE are congruent.

() Differentiate each of the following.
(i) 52 +6x~7
2
© G I7x +6x

-+ Marks Question 5 (Start a new sheet of paper)

) () Differentiate f(x)=x"—2x+ 5 from first principles.

(b) The graph of y =f(x) is drawn below.

1 Use this graph to sketch the gradient fonction graph y = f7'(x) .
¥y
('Za 1)
2
-3 3
-1
2

(¢) The graph of the gradient function y = f(x) is drawn below.

Use this graph to sketch the function graph y = f(x), given that £ (2) = 0.

3
(@)\ Consider the fimction f(x) = V4 —x* .
1 (i) , State the domain and range of f (x).
1 (ii) State whether the function is odd or even or neither.

‘You must justify your answer using algebra.

(iii) What is the maximum finction value of the graph y=2f(x) ?
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Quesﬁon 6 (Start a new sheet of paper)
(@ IfF()=2x, find £'3).

(b) Shade the region in the number plane containing all points that satisfy the set of
inequalities below.

ny2 and y<4 and x<0
(¢) Inthe diagram, X¥Z is a triangle where XZ = 7.9 metres, angle XYZ = 50°
angle ZX¥ = 100°,
(i) Find the length of ¥Z, correct to 1 decimal place.

(ii) Calculate the area of triangle X¥7Z, to the nearest square metre.

NOT TO SCALE

(@) In the diagram7X,UY and VZare a set of parallel lines, cut by transversals
PQ and RS. Find the value of x. Give reasons to justify your answer.

P R

d
123
&
=]
/
~
Y

A\

(e) Find values for m for which m® — 2m — 15 > 0.
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Question 7 (Start a new sheet of paper)

(a) Two ships leave port P at the same time. Ship 4 sails on a bearing of 145° for a
distance of 80km. Ship B sails due west for a distance of 65km.

N

A

A
\4

A

Y

(i) Copy the diagram onto your answer sheet and then show all of the given
information.

&
(i) Explain why ZBPA4 = 125°

" (iif) Find the distance between the two ships, to the nearest kilometer.
(iv) Find the bearing to the nearest degree of ship 4 from ship B.

\ 3

25in? Ocosb +2c0s’ B

(b) Prove the identity -
sin®

= 2¢ot0

(c) Simplify

@) a .
a

Va

(d) In the diagram, KLM is a triangle where ZMKL = 30° and ZLMK = 45°.

Find the exact value for the ratio % .

== , Writing your answer in the form o*, where k is a fraction.
a

Marks




O ooty <2 o [a7.34

e | mk
BTEY e —

- 2. 9228542356

=283 (fo 3 ngfigs) = (i

53 _\@ + E‘JEE) _(u_j q-—é

. = D4
2 \[;“JZ A~ 3\5?\[5 z

2
= ?.\E_ 4 3><S\J'i < ,n"nl’\’

= 3(0(_'3\—— 2(3a4 1) « (mk
= 2d2 _+Sa ‘ _ &
= 1M da e Imk £ 3o -9 b ~2
m— .
= —Jo -]l s— | nk
) G
() ) Ba+ 2b4 a? +oalb WY xryt - 4
= 3la +b) +oalodi) ’

v, ; .
= <>(_:(j F—l\)(“xj —1—2\6 link

= (3o ladb) e Lk

.2_\_ :9(7-—_1—6,'—‘—0

v, S S
(x=8)(#2) =0 e |k

-3 =0 Oov_ 42 =0

x =3 A=) = Vv ko

P) (944-’,7_1."; 3(1—?_» L F

KAt 2 —> O

=~ ( K42 )i x4 2 2 O

<
%t 2 7 & ov —(A+2)>5 <
_ e ) 2 -5 .
— n L =]
i} P — ‘ . oy Lk o
G — G P— ) :
- number g
..... J o RN A S
X /
Ly ‘E -
—— ! _— —_— J— — s »——— [N [R——— rt a2 g




PRELIMINARY MATHEMATICS PRELIMINARY MATHEMATICS

Final Examination 2009 ' ] Final Examination 2009
) — Mayking Guidelines ) Y . e Marking Guidelines
. . $=3 _ . ) o _ .
2) o (ig_z, '—~2—~) = (o,~1) dmk for corcuct (\3) s 85% rep. §306
‘ . angwiy , )
me? 1% rep §3:60 &= s Y
- 2 o _ . o
N = - + (-3-% Tk for sub. iate o 2 — . v ,
\_b) '0&/ Ca ‘S) (‘ ) ("0{11’@4 “{\6/1"\\) oy ,OO/U re P \‘g SQ 0O 5 :Lf‘f\ L
VA Qoale for exoct ancetr . '

by e (sut12) - Cofec (ea+8)
So3%H It 2nt f T Jof
St eo = o7

< ) J ML’_

~H

© AR = ey =
E(iUOJ{{"h &IK : 9_4‘ - :7—3 (‘X'MS\) é—-'——"- 1M}(\

75“8&33\)&'“ {S 3 2 ]4—’0 A . 1#‘1’\
S Ty +13=0
N 2_ )
&) 3(,12'_) - ('7) 1 ’3 =0 '1rn[: ““Au-r J‘L\oW(w.J kC) f)(‘f\ ‘_)_(’_._____9 E) II‘N\ (0&‘)3)(&"%)
k J(-454 13~ 0 Co/.tc,v”y ' s L3 AFS (JH'S)
Pofd ‘\'(,J on "LL “V\L : : 2 < . 1%/\’4'.
& 4= IOwﬁ(’,"bU.[f(’l ~ k‘{'J L CFH = (lg0°-40%) < 2
\/o\l 4 bt . ' Cb"‘“ VAN of idoe O cum‘ (:qvau,)'
- [ eV ] etk Ason of &7 1000 Lok for - 227
4/ ;?2+L“7)1 : = 7{,)". o
, . . Tk for \)u»ﬁ’r aZE
= ,\/4;9 Unw“JI fﬁ = 1"’\‘( S;OL+7OO = 1:80 CJ'?'—O\"S"Y) L)
AY 1
' » oo gl
\(f) X, = ﬂmE andwey 62
Wy = | T ek andwt?
-3-1 : '
k}V) pﬁm: p--? - -1 Tk Lor el o livhing

Qe $=26 . 1 Since PE‘VXQJN:—I ™ dndo g
W )Oe_LO.:J 1mL ‘fo'/ );:"u‘xr/\/af:-',




PRELIMINARY MATHEMATICS

" Final Examination 2009

Marking Guidelines

@@ 0 y=|x-1]

(iHy=2"-1

Ik ‘{.“)/\\/’J('-\vT)Q,
1r\,«)t ‘(‘01’ C'_, ())

imL ~[c,r Curv,réb+
- \gfl’\'p(f\

.‘lmfc for ov«'ymr.»J Hﬁ
gl

' 1("‘]( "‘[u‘/ CD{VH./+

JQLJ”*”\ g CO;— (P)

Loak o CE.\'/‘)

PRELIMINARY MATHEMATICS
Final Examination 2009

Marking Guidelines

@”) o ISW«IJS _IO\/‘{'SI

o= =z ot S oR 30\4—~ | =-o0-§
2’0“;(’ 4‘0\15"4—-
o3 ov == |

\J:Q \Dl‘fCUV\hAUaUJ" when Jk=2 = 0

Ipok or 00 =3

i T

o=~ |

8 - : _é &~ 1mk
o4 D(’ 3
O XAy o Dns
q‘:)k-"" 2& = (2 o g Le)
vt ley=do. @
4a. 2y = '..3. Lo \‘U
[¢y > 2§
\X}‘:‘« q.., (\ — . 1,\,‘k

k&) /\/\3' ~ Eb(‘,‘n@ = O ® Jlif\ @ = '\g—;'
RE,}o\,“}u(, (‘)_\r\al{, = J,"(\"" ’\EG - (;,OO

o O (o er [20°
= In A_’J ABD and ACEJ |
@) AR = AC (equnl o of equils A Je
JD LABD * LACE= g0 (Lol il )
U\U o = (& (given) <

ﬂ, Is% )a. Wpu-/ (, DO
Imk for J20°
Trale C Uh J'UH'{’F( o

7 o
8 P l:\(‘ QU\H f‘(r @L)

P

& AARY = AACE (SAS)

SERG 135+ 6
\,’,') 2&‘%{*&& = Jaud b S (d =7

Imk

:,_.ml( QD\.%'\ drd ety




Queston s (lzmarkd
». 5'(7@”“) berh)=2(c+h) +5

=y 20 Wax-2h4S

(:x, + h> - ”_Q___)

\\m

o

MARKS

= (1 4 2-«>ch+h T - lMS)* (?CLL;HS)

QuesPoo (o (12marks

ey 2= 250

Ir\'o\ﬁp i»‘)? >

gi=2

Lo a g ‘{2.3
$'3)=2

MARKS.

}ml

| choe paraéaa\a

= lin 2och +hi-ab | b, Simplify
n>0 N
= l\m }\//C?w?f:_,ilb l> » ‘MK —Fn \mi\s\Q
"\”—70 y ‘ cate.
..) ;{_
fireid m’lammﬂ
[m. Poﬂxba
TN lf\%rw_(:ﬁ's
ka -2
<, J ’ 1k, parabola
. . o
IQ o fmke pif,/@fi(a)‘
Ob,é 2 d: —2g0cg2 I mlk
_— li— [ OSLB\%Q“ |y\\K
T . :
§GQ>; mf = 4-a® Imle
'g)'CCD = 52("4) Imle
i) may valee us~\,u'~)c 52
LS

QA2 = Llr,

206 =

m<-3% 5, M»S

| Lncler dolted
Q=
| left-af
& anSs
e &0
~DC>”' Iz = ‘7HCI _ | sk
snloe® s S’
Y2 = 2.9 50100
i CINsS O°
= 10. 2 Ptk
. A: é ‘ﬂbs\'r\C/
= 7o v 02 SinBQﬁ Ik
2 T .
520 m” Ik
dy X = &
9 7
x= RS = (03/7 I e
. 5
<m+no og Interep t made
bb%m\ﬁversq\;, sre. aqual| \mk
o \\f\es>
5, -3
<é——'€? P> 3
\.m\Q

Quesbon - (Izmarksy MARES
0\) ) N P
——bs-—P '}- i chmw\
. /\.
() merhod |
(B0 14 57= 38”7
. I mk
@taU supp L's> ) itk
L RPA = QO3S werking
= ]'ZSO
meFhod 2
990 - 5= 1257
or 360-235 =15
(Z—)\S o a P+>
. ‘N\C e
(‘.\J)v- 'rz ) ) . ‘
B = bS 480 -2xBO IS
BA =129 km [l seln
& SInB = BInl2s
Yol 129
sini3 = osInIi3}
129
B = 3 Imk B
b@qflrwg 12 °© \P‘\\CbQOlr'm,S
5.
LHS 2co5B(sn ©+CO§© |
"—g'\%cg Ttk facthror
= 2‘_&103 Q% <l > Tenk. S\'mg)\_vgi-
QI NG

= 2 cot®

i
pS;
T
)

Q9 b Uy
ol ca” |k
3y C\LF indices
b3
- QL
S
O
%o
= O,
kK= = NS
@ soln,
ob,
™M - <
N #5° Sin R0°
oo imk
Mmoo .SJO bS
< sin 3¢°
= l/ufz
! /Z
= 2 ><J7 ‘
PR
=2 (P
= CImK,
i 53_ o2
=2 Y3




