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Section I

7 Marks

Attempt Questions 1 -7 )

Allow about 1¢ minutes for this section

Use the multiple-choice answer sheet for Questions 1 -7,

Marks

A(—5.8) and B(1,2) are  two points. What are the coordinates of the point P that divides A8 1
ext’erna]l_y in the ratio 3:17

@ (-1,4)
® (-25)
© G-

(D)— (41_1)_

2. On a fest there are 10 true/false questions and 5 multiple choice questions with four possible
answers. How many different choices are there for answering the 15 questions? 1

(A 27396
® 218400 , S

(C) 400032

D) 1048576 ' : i

3. If y = x{2x + 1)* which of the following is an expression for %‘?
(A) Bx(2x+1)
B) (bx+ 1}2x+ 1)*
(©) | (10x + D(2x +1)°

D) | 2x+14 .
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4.

7.

What is the size of the acufe angle between the lines 3x—y=0and x+2y=0,

correct to the nearest degree?

(A)
®)

©

)

[l

45°
540
§2°

79°

Given P{x) is an even polynomial and ¢ (x) is an odd polynomial which is a divisor of
P(x) then 72+ P(0)Q(x) is

@A)
(B)
©
(5

Qx}
an edd polynomial
an even polynomial
neither odd nor even

not a polynomiat

How many numbers greater than 4000 can be formed with the numbers 2,3,4, 5 and 6
if each digit is used only once?

@)
®)
©
)

Which of the follo;.ving is an expression for

(&)

®)
©

o)

72
172
120

192
sin (A+B).) .
cos (4-8)" '

tanA—tanB
1-tanAdtand

tand—tang
14tandtanB

tanA+tank
l1+tandtank

tana+tang ;

1-fandtan®
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Section IT

45 Marks
Attempt Questions 11 -- 14
Allow about 1 hour and 20 minutes for this section

Answer the questions on the writing paper provided.
Start each question on a new page.
Your responses should include relevant mathematical reasoning andfor calculations.

Question 8 (15 marks) Start a new page,
o 1, X—=3
(@ Find }xl—r)]; 9
s 1en 32T¥RBL
()  Simplify ——.
(¢} (i) Write down the exact values of sin 60° and sin 45°,
(i) Hence find the exact value of sin (15°).
(d)  Consider the polynomial P(x) = 2x¥ + 3x% — 11x — 6.
(iy Show that (x — 2) is a factor of P(x).
(i) Solve the equation P{x) = 0. :
(2)  Solve the inequality % >1.
(fy  Use the pririciple of mathematical induction to prove that 13+ 24 is divisible by 3 {or all

positive integers ».

Marks




Kambala — Preliminary Mathematics Extension I — September 2016 ! Kambala— Preliminary Mathematics Extension 1 —September 2016

Question 9 (15 marks Start a new page. Marks Question 10 (15 marks) Start a new pa- e. Marks
g
(a) Solve the equation (,:[2), = 20. 2 (ay  The equation 2x3 — Bx% +1 = 0 has roots a,fandy. Findi + %4— )—1’ 2
(b)  Usethe principle of mathematical induction to prove 1h§i 3
{b) Radioactive waste is 1o be disposed of in fully enclosed lead boxes of volume < , _n2n—1)(En+1)
200 cm?. The base of the box has dimensions in the ratio 2:1. Let x be the width of the box Z(zr -1 = T g T
and 4 the height in cnot. r=1
ey Find the number of ways in which the letters of the word CARBON can be arranged in
hem aline . . ’
% cm (i) without restriction 1
. . (i) so that the 2 vowels are next to each other, but the 4 consonants are not all next to 2.
. ) . . each other.
()  Showthath =2 _ 1
400 ()  Use the substitution £ = tanZ to solve the equation 2 -+ cosx — 2sinx = 0 for
{(iiy  Show that the surface area of the box is given by A(x) = 4x% +—cm® 1 a s .. 2
® 0% £x 360", giving answers correct to the nearest degree. 3
(iiiy  Find the value of x so that the surface area of the box is a minimum. ' 2
(e)  Show that cos?2x + %sin22x = cos*x + sin%x. 2
(¢}  Find the value(s) of #7 such that the acute angle between the lines y == mx and y = 2x 2
is 45°, : .
(f) - The polynomial P(x) is such that P(x) = (x? — 1)Q(x} + kx + 2 for some polynomial 2
(d)  Solve the equation sin2x + cosx = 0 for 0° S x < 360°. 2 @ {x) and some constant k. If (x — 1) is a factor of P(x), find the remainder when P(x} is
divided by (x + 1).
(&) (i) Sketch the graph of the function y = Zsinéx —1for 0 < x < 360° 2
(ityHence determine the number of solutions to the equation 2 sin G x) =1 for 1 _
0° < x < 360°. End of Paper
(f).  Solve the equation 3 tan{x — 30} = v/3 for 0° < x < 360°. 2 ;
|
- !
i
i
I.
|
3
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Section I
T Marks
Attempt Questions 1 -7
Allow about 10 minutes for this section

Select the altemative A, B, C or D that best answers the question and indicate your choice with a cross
(X) in the appropriate space on the grid below.

A|BjC|{D

%
<

/

~1 = th o [ [ Jret

Vs
e
-

{

'b/ LJO,U Po‘u?,.”,

Quorh an &

(222

)] U'm /-
r—13 (Oc+3) (XAR)
N L (v T
- XY—% 2( A~ 3 )
- B /D
2 =2 G
2 { 4 =
)l 2 3 = 8
’ (22) %3 27tk
-l = tasetf 5
- S = Q_?Q /of/ = 3 3oL, \/ -

o2
=
P
V)
1y

SAST = St Led = 457

a

:\ 20 b0 LOAS" — S0 SN 45

AR .

2 al
RV B REC,

- "Ii _ ( - \@

—{

A~ Alrm

22

WRE
%

= J6 —=ANo /

—de

Pd

v

@,
iy




T O 50 I _ e ) v ] (oo D

( . —
| Foy (7c -2) (o LoQ ol tov, ’ X — [ -
P(AD=0 _ e o] /o
P(2) r:Z(fg‘HsUU -[((1) -4 [ xX—1) 2 (x-0O" ¥
= (L €12 Hii -{ /o ‘ \ o
=6 VAR 2XAX-1) — (X)) 0o
b (Xx-2) (s &« fachy N , B
o ] S (c—1) L2X—2F[] 70
U ot C-T LY £) 76
X = %367 -
X j%c; — . -
i _ “‘l(DC_— v/ n b - ; .
X2 et A N o
A=t / B - ] -
2x *+7X £3 -~ | | |
K= )X 3.5 F A —( i )
22 —4x?* B , ! / N
xlf% | oL —{ x 2 LY
FIC - )C P — /
W tan) by 3
8&*% —
' 2 0 WD/]/KQ Al oV N =|
ICBEIO NN ERES TN ST - |
= x—% DXL A3) = L £,
= (X~ (?7(+ )HL‘){H))' = 3 wlcch oS dunvilde Ly 3
E R IO ER (2] TVl BV = /
(DI LX) =0/ ASEUUME TVIAL AL U=K
X =2 X=-7p X=-3 KA - 3p Yl p TS o
/ | A L oS fuategel)
) 2 : .
~ I = OP -l

1




| (oo \q ]
P\o,oru,w\ed prore SVAL fo v s [/LH q)l nod 20 W=D a2 !
. (g HY'S +2(LL-%J,]_8/){/ (CU%Q ﬁ%e = ) (A /ﬁ)/T/ // EM%; P
S QA6 [in V - i = (g LU
(O U £ 25k 2 e AT B Y
W €2l AU ® A2t [ 420 12 Sl yAEN; _@Wg,u,tg__,v
I 6 BUTEEL 43 / -~ / / S
= (30 —2) 2 €S 3 ¢ L/ IW/\ 2 _/ n /
1= Bp +3krf3n £3 - 1/ | /= ZQ@(/MQ——SV) £A)
=3 (pth ™4k £() - e A = don /6P S A0/ w4
:@%Sav‘ _L&(L((/)mp p {OS( o_positive ZOVI/7 f’éf)f/\/{—%/‘?( ,9/ v WE{-:MY7O i
1= 4 » L !
 — T L Isify_Aglaayhy/ Prydia =5
ML A =
bl M”# N = RN ( (05)77@4 QZO )
- S AL A= A z (At ] A0 7 _,
mm Sk Mﬁ[{/LEM &Mm ot [/ 7
reAA 1 e st el p 60 A JASD
NN, fwtmz/m a0 /o B
— F 3 E)O/ ’L/ ég}é //\/2/0
. /AVARYAy
B b O 7 4430
L B ~ 7 4y / ~
] '// t?//ji/oiéé
// W,L
/
yan .




‘ o ;b /
p) [NOLUIL = 2000 AR = 75C A=A |
I x X KXPHC =200 _ / [/ , €
DA =300 / £ |
, h = 200 _ [ ] A
fl/; _ T2 * / / . (’4\ 7
W = (00 7 [T-"1n £ 1A
X~ i [ B /= A3
o [ WI//:—/\ /
DI e 0 TS
A 9 o0 2SN C
= 200 A>T chilgu, A SC (2. alime
X2 . .
V= 900 ¢ 4ax™ %2(@@@ cosx, =0
—H 439 20064670 = 4X € 600 =100 ,L}o
- L e — o ()
| L Qsmvu,l =0 |
AN . . _ S = = 2
() dA - §x « /f*" 600 A= AO 330
€ X | xz ) , o .
A ﬂM(A(bbW/{/MJ{ . =0 X =10 n° 770" 230
| U ‘ s
§Y - 600 -0 ” __
B = ]
¥ X > {00 =0 - -
aa 88 = 600 N
v /XS 2 FS I
7 A= ‘%)?T B .
)C = 4.20316b332F un




T fan (O =3 =T EPTA

- B 70 072711 I S S

o T L BNR

/. N, - Fon (x—30") = = o

—_ {

—

N L

] | N Ac{uSE_doMalin L R0° K X 30" £330 °

- . | | " 230" = tan "t [ >m:

| T __ S

ol

(=)= 307 910

TS

{
1 : o ) |
T SC=_BU%3n° ), (203D,

X

. = 0, 940

- PaTCH - “ o Or (vo8

e | - i
/15 ¥ z?o\\> 6o e {

\ Paw (18030) o (
| S

57wt bl 'ﬁ'@])ua/uufg LA A0 (80




W g w0 (&) | A

o) 9.>c —§x >l =0 _ _ L f&sﬁw/& ﬂ/l/U& 0 LS .
bl ek o= B R ey (40 (- Ze2 b~) JLQM) (m% /
Il e R Yoo S Ws - -
- < o il & SiRal
- : \ ;‘ _ - LH'(H){PM !)24(6 )74 QU Uhﬂ)“l) w(hﬂ)@%{ﬁ
_ | A EER@RE f),ﬁ@ JEAT
- AN N ,. SempFon
IO —F X THOX A (=0 Ol )(,ZM% T (2 H0)7 ‘.
& -0 = ) _ : _ |
"o > " | rzu% [uilmfl izaaﬂj’
-d = —U o I Qhﬁw rﬂkérk'féb%%7
7 4 2 i} R L J
ool 2w2+'§u%b7
A Voo b yl O = o 2 L
AT oL B Y — ;;zie(liiu+zu%3w%%7
. v‘\ _ 3 L
M N (2D = pGn-D (g 2o L e (et DR Ut
7 < S 2 L ]
= | e | (ZDUP%HQLL%
)-EL4 [)%[6-!)%(2‘/[) Nnon-gne _ ?)U/L%L) (&LL% Lﬂkfg\
g (—/’“—f g
"2 ) ] AVA S A= €|
W_ﬁ14444:g42+ gLﬁQ = TW&'ﬁﬂ "
, - B %fl/fA/(’/Q, LA L L V.= U o d
- i | bl alpC L S v L
Il th e — T Ak 9%4&4@1 v o




el
'—*;E:\ o

LCepdus

HS S

0S72x <« L g'nax

.

(2Stcosx )

(0850 —sinx) x|
b 2

fC@"fJL 20OSXB £ 510X «e( (450 EX o5 X

e ﬂ§géﬁwxf+56q3:f-gfngéaﬁk%t

fm;;

£ [ =F2

BRI Stin % x

‘—QHB "W'

b
{‘?D[ -

—

LL~U((H Y €2 -0

I,L\L.,Z

”w—*ﬁ-g%z
= 4 7 - -
L ol Wi UV iy
Cx+) (8 &/ ’




