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General Instructions Total marks - 41

e Reading Time — 2 minutes Section |-5 marks (pages 2-3)

e Working Time — 55 minutes e Attempt Questions 1-5

e Write using black pen e Allow about 7 minutes for this section

e NESA approved calculators may be used Section Il — 36 marks (pages 4 — 6)

e Areference sheetis provided
e In Questions 6 — 8, show relevant
mathematical reasoning and/or calculations

e Attempt Questions 6 -8
e Allow about 48 minutes for this section
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Further
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Section I
5 marks
Attempt Questions 1- 5

Allow about 7 minutes for this section

Use the multiple-choice answer sheet for Questions 1- 5

1. Which expression is equivalent to cos (x + 80°) ?

(A)  sinxcos80°+cosxcos80°
(B) sin x cos 80° — cos x cos 80°
(C©)  cosxcos80°+sin xsin 80°

(D) cosxcos80°—sin xsin 80°

2. If sina = —1-55 » What are the possible values for sin2q?
10
A bt
&) 13
10
B +—
B) 3
120
C =
© 169
120
D +—
) 169



Which of the following describes the range of the function f(x) = 5sinx+12cosx ?
A f(x)=13

B f(x)=<17

© |f(x)|<13

®) |f(x)|=<17

Which of the following inequations is NOT equivalent to the inequation ’ 3x-1 1 >4 7
(A)  |1-3x|>4

(B) 3x-1>+4

©  (3x-1)>16

1 1

D —_—
®) |3x-1] 4
. : . 1-¢*
Consider the parametric equations: x = o
+1
y= 2t
1+7°

These equations describe:
(A)  astraight line

(B) aparabola

(C) acircle

(D)  ahyperbola




Section II

36 marks

Attempt Questions 6-8

Allow about 48 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In questions 6-8, your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (12 marks) Use a SEPARATE writing booklet.

(@ Solvefor x: x*-4x<0 2
() (1) Find, in fully expanded form, the Cartesian equation of the function with 2
parametric equations:
x=2t-1
y =4 +1
(i) Find the range of this function using interval notation, given that ¢ is 1

restricted to to the interval (-2, 1).

(©) Find a general solution to the equation cos26 = —-—2—3— . 2
@ @ By writing cos3x = cos (2x + x) , show that cos3x =4cos’ x—3cosx. 3
(i)  Hence fully simplify 8cos’ (% - x} —6¢os [—Z— - x) . 2

End of Question 6



Question 7 (13 marks) Use a SEPARATE writing booklet.

(a) Consider the following graph of the function y = f (x) :

On the Graph Response Sheet supplied, sketch the graphs of the following relations,
showing all important information:

1

» y= 7
@ y=r(x])
(b) Solve for x: <2
x+2

(c) (1) By using the technique of addition of ordinates, or otherwise, sketch the
graph of y = 2% +27", showing the coordinates of any important points.

(i)  Write down the largest domain containing x =—1 for which the inverse of
this function is a function.

(iii)  Show that the equation in part (i) can be written: ~ 22* — y(2x>+1 =0

- (iv)  Hence find the equation of the inverse function specified by part (ii).

End of Question 7
-5



Question 8 (11 marks) Use a SEPARATE writing booklet.

(a)  Use the product-to-sum results to show that

4cos4xcos2xcosx = cos7x+cos5x +cos3x+cos x .

(b) Let 7cos@—4sinf=Rcos(0+a).

(i) By expanding the right-hand side and equating coefficients, show that
R=+/65 and a=29°45' (to the nearest minute).

(i) Hence solve 7cos@ =4sinf+2 for 0°<H<360°.

(c)  The diagram shows two buildings on opposite sides of a street, one building / metres
taller than the other. A rope of length 14 metres is joined to the top C of the taller
building at one end, and to a point £ on the road at the other end. Another rope of length
8 metres is tied to the top D of the smaller building at one end, and to the same point E
at the other. It is found that £EC 1 ED. 4, B, C, D and E all lie in the same plane.

Let LZACE =96.
c_
AN
Building P ~
. hm
N 14 m

D

\\\ 8 m ,/’, 1.3
\ e Building O
[] O -
A E B

(1) Explainwhy ZBED=6.

(i) Form an expression involving @ (and no other pronumerals) for /4, the difference
in the heights of the buildings.

(i) Ifbuilding P is 4 metres taller than building 0, use your expression from part (ii)
and the result of part (b) to find the height of the taller building.

End of Examination
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Quection &
(a) Solve for x: x*—4x<0

x(G-4) <o
1(x-Dr+p) 40 2
Xs-1 o0£x<S)
/
ok x € (-»,-1) 0[017'3

(b) (i) Find, in fully expanded form, the Cartesian equation of the function with
parametric equations:

x=2t-1
y =4 +1
X=24-\ 3444"*l
Lt = x4\ 3;4(’%')1*8
£ xx _ (x40)
Y 174 = =

i z ('l'\ h\' *.\

(i1)  Find the range of this function using interval notation, given that ¢ is

restricted to to the interval (—2, 1).

(-$,1)

Ra,\je: lg\J(“

oR ye [lll'a

(c) Find a general solution to the equation cos26 = 5

'lez%* 2T “%'T‘FZL‘W where K i an t/\’re',er

« ug
9;’7‘:,):«/ AL
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(d) (i) By writing cos3x= cos[Z.\‘ +x), show that cos 3x = 4cos’ x —3cos x.

Cosyyx

)

cos(2x +x)

"

Coglrcesw - sialxsat

(caslx - 5‘4\5;&,1 - L5iAKoosu - SN

\)

Cos*x - D5in*x cosz
L)

o

Cos" % — 3((-0.-51"1) Cos 1L

«

Cassl - 36951 £ }60511.

Al

b oy - Yeos1

AY

(i)  Hence fully simplify 8cos’ (%—.\'J—Gcm[g—x},
8ces® (-0 -6eu(® -X)
* 2[4 (5 =) - Jomg (B )
()_ Co5 [3({ - 7:53 (‘Q!M paf"{ ‘l)

'lcos (%. - 1"3
> Usdx

W\

[} Y
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Qvef'hﬂz\ 7

<)

(i)

Sketch y = f(| x|)
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(b) Solve for x: <2

x+2
X(xn)’: i (ce3) € l(guﬂ‘- ) v +-1
L2GesD)" =22 ©

Cic +3) Y_l()uﬂ -x )0

(een (e )70 24
|

-4 U xvor-%
on ze(»W,ﬂ{)U()‘,O’)

(c) (1) By using the technique of addition of ordinates, or otherwise, sketch the
graph of y = 2" +27", showing the coordinates of any important points.

(1) Write down the largest domain containing x =—1 for which the inverse of
this function 1s a function.

X o 6R 'JCE(““’/OJ

(iii)  Show that the equation in part (i) can be written: ~ 2** — y(Z’T ) +1=0

x ~¥
< 2 + l
X 11 . ‘1(1"'\ T le |
lH _ «3(1"3*\ =0

Yr 11 Ext Sol Page 5



(1v)  Hence find the equation of the inverse function specified by part (i1).
z%( ,7(2)() t | -o
x oy W
1 - _/
L

(qu@kc Lrm v|q)

for S\)ec‘\cieA dovasy - Q‘I = V]:__jzy_.i-
o by, [ )
l/“'e’f‘d (j- (01 [‘3" Jz’-—‘} ]
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(a)  Use the product-to-sum results to show that

4cosdxcos2xcosx = cos7x+cosSx+cos3x+cosx.

L\'Colqil'sﬁZlo%l ':2@541&:911 . 1071
‘[lbg(‘hflh + cos (41—21:)‘:) - Leos

1(05 Grcosn + ) coslhcosy

A}

[\)

cm(h-w)& (bs(Gi-vl\ Y €05 ("blnt\ 4 tﬁ[’h,-l)
Coo L+ C5S1L + coshL 4 CosL

<

(b) Let 7cos@—4siné=Rcos(0+a).

(1) By expanding the right-hand side and equating coefficients, show that

3
R= \/5 and @ =29°45" (to the nearest minute).
Neos© — d5in® = K cos (9+)
= R(os0cosok - 5tn gn)
= (hewset)cos & — [gswi\ s
E(iuq'bb Coe'ccu@/l;) o( o & snf -
Reoyt =1 -0
Rsn=4 -® .
@z @ Qootot ¢ N s = 71 Al OHOE tanx = ]
R-(eosot *Sil\‘of\ =65 éJ( in o) 1uaalrm) as %X 2°, "’K?‘»
W = 65 o =t =
R= Jos = 19°45'

(i) Hence solve 7cos@=4sinf+2 for 0°<E<360°.
7C°58 "4@79 4 L
e cos(p+29°46') = L
ry
C‘os(e + 1‘1""5‘) = :f;
] -l 2 '(}‘
0+19°495 = s 2 , Yoo -0 =
= 75¢4°, 184-%
& -45°93 , 194° 57
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(¢) The diagram shows two buildings on opposite sides of a street, one building /# metres
taller than the other. A rope of length 14 metres is joined to the top C of the taller
building at one end, and to a point £ on the road at the other end. Another rope of length
8 metres is tied to the top D of the smaller building at one end, and to the same point £
at the other. It is found that EC L ED. 4, B, C, D and E all lie in the same plane.

Let LZACE=6.
c_ _ _ _
6.
Building P .
14m
‘ D
8'“ Building Q
Im ‘\\‘/}lz' H
A E B

(i) Explain why ZBED=6.
~ A
Nfc = \Jo - -RAct (a(\je UM o& A\
= Qo0 -%

B%p 4 Ve + hic = (g (anfles on shra e)
né\b ¥ Qo & Q0-9 = \§°

N

by = €

(i) Form an expression involving & (and no other pronumerals) for /4, the difference
in the heights of the buildings.

k’-; Ac - Dg
- M'C"ﬁ&" 85‘/\9’

(iii) If building P is 4 metres taller than building Q, use your expression from part (ii)
and the result of part (b) to find the height of the taller building.

h=4
|4 cos¢ - Fsnf = &
Teesd - dsng =1
from B\ &= 4° 53, 25¢°%7
bt 0 <ad’ 5o 645" S5Yy
e & bl by < (4o 95°59

:ol.’)N\
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