Mathematics
Extension 1

General Instructions

Reading fime — 5 minutes
Working time — 60 minutes
Write on the lined paper in the
booklet provided

Write using blue or black pen
Board approved calculators may
be used

All necessary working should be
shown in every question

Each new question is to be started
Oon A new page.

Attempt all questions

7

o N

i

o

e,
7
A

7

7

7
7

o 7
87
W

NORTH SYDNEY BOYS
HIGH SCHOOL

2013 Year 11 Task 2

Class Teacher:
(Please tick or highlight)

O Mr Berry
O Mr Fletcher
O Mrlreland
O MrlLowe
O Mr Lucas
O Mrs Ziaziaris

Student Name:

(To be used by the exam markers only.)

Question T1.67 7 | 8 | 9 |10 | 11 | 12 | Total | Total
%
Markk 1= | 5|55 |3 ]| 3 s | @ | w00




Student Name :

SECTION 1: MULTIPLE CHOICE

Select the alternative A, B, C or D that best answers the question and indicate your choice
by shading the appropriate letter.
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Multiple Choice — Select the most correct answer
Solve forx: 2(B3x—-2)=x+4(x—-1)

) —= (8)0

©3 (D) All real x
Select the appropriate values of x for the inequation:
1-x(x—-4)<0
A)x <1 B)x > —1
C)l1<x<4 D)x<lorx>4
Which of the following trigonometric graphs does not have x — intercepts?
(A)y = sinx (B)y =tanx
(C)y =cotx (D)y =secx

What is the length of x in the diagram below?

14 cm

(A) V142 + 172 + 476 cos51°  (B) V142 + 172 — 476 cos 51°

(C)V14Z + 172 —476sin51° (D) V14Z + 172 + 476sin51°

How many solutions are there to the equation sinx = 0 for 0 < x < 360°

(A) 0 (B) 1
©2 (D)3

Solve forx: sin(x — 60°) = —=, for 0° < x < 180°
(A) 30° (B) 60°

(C)90° (D) 210°



(2)

(b)

(©

(d)

Extended Response — Show full working out

Question 7

Find the value of x to 1 decimal place

Find the area of the triangle below (answer to 1 decimal place).

In AABC, AC =30 cm, BC =20 cm and £2BAC =40°. Find the value(s) of
< ABC to the nearest minute.

3



Question 8
(a) Find the exact values of (express your answer in simplest form):
(i) cos150°

sec45°+cos 30°
cosec 210°

(b) Find @ to the nearest minute for 0° < 8 < 360°:
(i)sin@ = —0.234
(i) sin@ = 4cos 8
(iii) 4 cos 20 = 2
Question 9
(a) State the period and amplitude and sketch
y =2cos3x, for0°<x < 360°

showing all relevant features.

(b) Solve for x:
tan(2x + 20°) = cot(3x — 60°)
() Given that tan8 = 3.5 and cos 0 < 0, find the exact value of sin 8
(d) In the diagram below AD = x. Find the length of BC in terms of x.
B
/j/.x//
’sﬁ |- /;5
A 5 ——=c

Question 10

(a) Find the points of intersection of: y = (x —2)? and y = 3x — 6.
(b) Solve for x and sketch your solution on a number line:
5
— <3
2—x
() Solve for x:

[x+ 1|+ |x—2| =5
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(b)
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Question 11

A is 5 km N37°W from a lighthouse and B is 12 km S53°W from the same
lighthouse.

(i) Find the distance from A to B. 2
(ii) Find the bearing of B from A. 2

Simplify:
1 — sin 8cos(90° — 6) 2

Prove the identity:

1+cos 8 3

to + 0)% =
(co cosec ) —coso

Question 12
Solve for @ where 0° < 8 < 360°
2tan* 0 = 5secH — 4 3

Amy walks away from a telegraph pole in a northerly direction. When she
arrives at Point A the angle of elevation to the top of the pole is 23°. Brenda
walks in a bearing of 032°T from the same tower until she reaches Point B
and notices that the angle of elevation to the top of the pole is 17°. The
distance between A and B is 55m. Let 4 be the height of the pole and Point C
be the base of the pole.

(i) Copy the diagram above into your answer booklet and clearly mark all of
the information given. 1

(ii) Find expressions for AC and BC in terms of h 2

(iii) Hence, or otherwise, find the height / of the tower to the nearest metre 3



[Malkiple Choie]

15
D
D
2]
D

|
A

S o) F o N



&Quas*io N ﬂ

(03 2C - =2 \/ correch
sinbo° Ein 83.° e e
5 =T 7&”’\’-{'05
Sin 82°
¢ = LB S5em (\ o.[a\ \/Onswe,
’ .
B cosxe - gr2 72- 8° I
| 2-7‘ 63{1 ru’<
2z oS (z\,‘\
oot =2 F6e (neqre.sjr o’ejree\ ‘/cfnuo;:g
! { = urrech
@ A : 3% 4% 1F xsin50 i%mﬁlq
_ g < sreeth
= CH' 2 Cm (l cJ-(.n\ \/éndfg,
30 20 1no -furmvfc,
SinB = 30;&11\"1‘00
20
vl
R - FL4° 37' (heqr@‘\ )'Y\wwle\ ‘/O;(/\)WG/‘
&~ "‘ o bty
3 = los® 2 R (necnresL minmle\ \/ omwgf




l@ue&‘\'ior\r __82

(a\ () coslSO® = ~ \E/Z / éxg\ivce(}
- + lewk
(CA\ (Ph T it JT/Z___ \/'3_ Curres\’
(__ S \ eruck yu lu(’)
- —%_5-03 \/cu(red‘
L onowe ¥

B 6 = 193°32

both
Q = 3’46029, \/on.\wer)
(‘o\(n\ sin® = Lbcos@
. 4anB = 4 /«Lmezq
. QO - 35°58
o \ \/ bo +h
O = 2558°5¢% 0N SWeD

@o\(iii\ LeosQO = 2

Cos 26 = Vz
26 =
- @ - gOu' \Soo’

210°

!

330

60°, 300", {20 §60°

[>]

2 andw®)
fr 2.0
L ondwen
for 26

O“ Curee (L
cndw er)

v




@uesﬁon 9

;(C?\ per\'od = 120° /’Pen‘ud
| cm p’i+ud’€ = 2 v amplitudR
/
\ A | g0’ Kfﬁl\ . \/9"0(>h
2]
&:\ tan (2= + 20°) = co"r(?pcvé()\
smplemeator
S a+20° = 90-(3x —607) /‘;,\ﬁ:) e
2%+ 20° = 90-3x +60°
S5x= 130°
x:26° \/ é,ffﬁfec;jf

(C_) ‘\-an@: 7/2

ton® 70, (<0 = 3rd
%uodron+
.-
in6 + ~ gy

\/ Lurred“ VqluQ

\/CUr_r zd‘ Slj/)




cl(d\ tan 60" = Bp/.:r_

. BD = x ton 60°

RO = \/—?;
x J lenth BD
on s’ = BP/ac -
Re—a—LL
(z)

Cores (0B <) (V2)

RC = J6
o
C \/ Curreh onswer




@ues}ior\ |Ol]

@) y:fe-2) £ yz3x-6

0 e-2) = 3 -6

NS P N TR Sy A
SE -Fx 410 = O
be-5)(x-2) = ©
. =5 or xz:2.

Y > 3¥2 ~6

= 3x»5-6
U:ﬂ = O

_intersecthon ot (’5,‘3{) (K(ZIO\

/ Sy | teneouy
Qf(’u c ,'IC)V\)

/ cof reck =« —Vbllv?)

S cvereck poianb

(I

2. =X

3

Lt 5(2‘>$)z\< 3(2-), it

(Z~<x)

s(2-x) € 3(2 - Y
5(2-><\I-3(2-:>d1\<o
PERR I PR IR
(2 -3 (5 -6+ 3 {0

L 2-x)(3x-1) € o
x 72

2C \< ‘/3 or

_ ony  valid
/ m:jl—hoc,{

\/ {)u;/\'ll )‘3, £ 2

\/ turr {QF ]
yae U hun)




© casel o¢g -1

-(‘)LJ-I\ = (DC*?) =5

-2 - -x+2 =§
-2
‘-2;(4-'15
-2x = U
...z =2
couse 2 -1 g x €2

(:(,4- ) ~(>C~Z) =5
5

I

X+l —2C 4 2

L RS S
no Solutions

case 2 717/2.

e s Y e (m-3) =5
lx-| = v
SRR

x =

solotions are -

-2 or

x=

‘ Gn
/Cu FIZC,'

me thod

\/‘J»;-Z




\/p:j‘H‘ GJUN«_S

\/o\/\)w_ef,
(i) £BAL :=8©
tono = Us
= ‘F(r\o“f\
.6 = 67 23'(neofe¢¥ minu}Q\ A.Aj

== Beam'r\j =

—
—

10° + 6 7023l— 37°

ZIO°2_’>|T(nec1/es‘\
minufe




BY |- sn6 s (G0-6)

\/CU) (‘IU ’(7'\)'3 sin{

2 |- sin®t®
> CostE Cu rech
and> we/
| . L
A N )
| - = col26 v 2cotOciurec® + uyet®
al | : $
- oS Ay 3 cuso [ | = \/(,urrecv
Sipnto 2 un€ sind T sin® ‘ﬁ’;ﬂf&"y
- COStO + 2ws® + )
Sintd
2 hi
- (QQS e > ‘l / l?ﬂveq;;%L
| — CU)L@ (ud
= ng,y@’+\\ f(w@”\
(\,*-}zﬁ,)@,) (1~ ws 6)
N

- | +cos® ) (o8 reguife(‘j

|- Lus @

A

un) wersr




l@jesﬁon |ZW_

@) 2+on*8 = Ssecd -4

. 2(sec©-1) = BsecO -4

25O -2 = GsecO-Uu
25€c?® - 55ec® +2 =0
(sec®-2)(2secO-1) =0

T A
oS {aec.é-)l?,l

..@:(DOU or G = Q00

/2

)

/ oA adreabic cq waa ke
Fn gec G

\/ vulves v sec®

/ vglue)

)0

/ A iafurm ation

shown




BB
, \,\ (30 '\'cm G:r'd > A%\
| 23° JoAC= hian(F°
C A
: R0 ‘1‘0)’)730 i rs(/l"
b
| 133 U RC = htenRR°
C R

v

55%= han 73+ h4an?67° - 2("&@7&%%%7%)33 lﬁj
552 W2 (4art 72" 1o - 2onT en( 7 3 2°)

e E5%
T a7 e - 2hon 1enb Teos32”

" h o= B\M(Y\Edfeb;‘ m\




