CALCULATOR-FREE 3 METHODS UNIT 1

Section One: Calculator-free 36% (54 Marks)

This section has eight (8) questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 50 minutes. “0 /Zj {@af\ 5

Question 1 (6 marks)
(a) A circie of radius 3 has its centre at the point (4, -2).

(i) State the domain of this relation. {1 mark)

Dodxer jexe1§  /

(i) Determine the equation of the circle in the form x? + y2 = ax + by + c. (3 marks)

(Z~4>2 + (@*2\); =

762-- B+ [+ t&% 5;34 h =9

76-—{—{3 :87&"#3’” ‘/W/@ K@M@f
amtte
v/ cg«% é%!)wfg

JWQWCM

[ A
(b)  The graph of x = y? passes through the paint (1, ¢). Determine the value(s) of g and
hence explain why vy is a relation but not a function of x. (2 marks)
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See next page
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Question 2 (7 marks)
Solve the following equations for x.

@ (4x-7(x+5)=0 {1 mark)
76 = ..1 > =T 5'
Yy /
(b) ;m 3x3— 2. (2 marks)
37(’ - ,27& _ g v/ Lo tr—dd M/ﬁ_fd/{;zd

Tp-= 8 / M

%
’ = "7”

()  6x=3xZ {2 marks)

2 bz =0 :
’ - / g M /M‘é»fé—u\

31 (-%,":2\); O
7C:O/ S = 2 / M/ﬁ, M
(d) F+4x—11=0 (2 marks)
ez b2l 400N /vl willood
A
x = -bzdeo J AT aelotigis
2
vz -1t 15

o= Ezis
p o ’9—”'!—*/{

See next page
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Question 3
{a) Determine the coordinates of the

()  y-intercept of the graph of y = —2(x + 4)* + 12.

3: -7 (O«F- 5;);'!’ Iz
(0) —20)

g()i- -0

(ii) turning point of the graph of y = (x — 3)(x + 1).

w= 3200
2.

VB: (_M@(MD
4= b

METHODS UNIT 1

(8 marks)

{2 marks)

/4%{/@% 2 = (O,

{2 marks)
/ b@"w@@{ « pt
/ M 3 fD‘T/L}

Lrrmanig pt (f/«@

(b)  The graph of y = ax? + bx + ¢ is shown below. Determine the value of the coefficients a, b
{4 marks)

and c¢.

3: o (7(.4&)@- 2) ’
~2= 0&(0”%)@*2)

=
"

6\)\0.&»&
(0,°)

See next page
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Question 4 (7 marks)
(a)  Use set notation to describe the shaded region shown beiow. (1 mark)

(o)  Hence or otherwise, shade (A U B)n C (1 mark)

{(c) 64 people applied for a job, of whom 38 were female and 41 had experience in a similar
job. The number of females with experience was four times the number of males with no

experience.
Determine
{i) the number of females with no experience. (3 marks})
El4 X+ 38-4ot = b V protens Lor
_gyq =15 49/"”“’? for
W"‘/[(/VVG"M« .
v -5

J.o3g-u(s)=18 J cometl feunatos

° 1B Fewaley have wo &%W

g @

(ii) the probability that a randomly chosen applicant had no experience, given that they
(2 marks)

remae /M

e

/QE /MW@-

See next page
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Question 5 _ (8 marks)

(@)

Briefly describe the behaviour of y for each of the following graphs, given the behaviour
of x:

(i) y = x5, a8 x - —oo. (1 mark)

3->—w / M

(i y= ; as x - oo, (1 mark)

VS_,;.O / M

iy y=(1-2x)%asx - . (1 mark)

S M "

37"

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

(i Determine the equation of f{x) in the form y = 2dx+¢c - d /(2 marks)
¢ valje
qELES =2 e
(i) State the range of f{x). {1 mark)
gﬁéfﬁj’ 52“‘23 /M
(i) Graph y = f(2x) on the same set of axes. {2 marks)
y
k3 ’/ﬂ
v - e
T
S

/o wk (0 LT ~
M S0arg. rﬁwﬂ)f; Zé (—l;bojgjf;d W
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Question 6 N (6 marks)
Let f(x) = x3 +2x? — 11x — 12.

(a}) Identify the leading coefficient of f(x). (1 mark)
(b} Determine f(—1). (1 mark)

ITAWE BETA RUD R
Y= 0 VAo o

(c) Solve f(x) = 0. (4 marks)

z
X+ ¢ — 1L

LA ) 4 2 I -1 /W o f""“ﬂé"‘j
e adeiZi (et
s -Hx-12 |
- (7(,1# x,lww
12 -1
(2122712
| O

"'(75*'3(2’/?}76"2) /oé%;% M
(}ﬁ-&-?)(x,JrlD(x,——% /7 .

See next page
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Question 7 (7 marks)

(a) Expand (x + 5)3 (2 marks)

7(;5% 3x'lf~7;§ 1+ -Sxxaegz+ 5'3 /M %bw
Iy %&Wx/é

AP . &W

7(;.,34 15 7(,-2-# 75 2 + /2%

(b)  Complete the row of Pascal's triangle that starts 1, 5, 10, ... and express the sum of the
numbers in this row as a power of 2. (1 mark)

[ 5 0 0 5 1 = 2 S e

{c) Hence, determine the coefficient of

(i) the x* term in the expansion of (x + 1)°. (1 mark)

£{ 1

(i) the x3 term in the expansion of (2 — 3x)5. (3 marks)

gC.S ;c (l)l ( %w)g A

fO_;c b ;\/:‘ }7\)""”5«3 Qf éw

:—!080:@1}' /MM Lo ﬁﬁ—!fé—f
w0 S oo w%wwM

See next page
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Question 8 (5 marks)
. (35x@
(a) Evaluate sin (“&"ﬁ") (2 marks)
fun 2T ERRTO ﬁ |
b b

I' f
R exact yolue

2
3

(b}  Anacute angle A exists such that cos A = % Show that sin A = and hence,

determine the value of tan A. {3 marks)
d

/jﬁ””" Be = 571

AT ¢ r

.i. 6%,4;%&:,‘2_{.;— »—/Wafofﬁg@
e 2 wile £ A

End of questions
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Section Two: Caiculator-assumed 64% (96 Marks)

This section has thirteen (13) questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 100 minutes.

Question 9 {6 marks)
(a)  The points A and B have coordinates (4, —6) and (5, 8) respectively. If B is the midpoint of
A and C, determine the coordinates of C. {2 marks)

he X bty g Y- .
kj; 27 VAR M

/ cosal
C(t,22) |

(b}  xand yare linearly related variables such that the points D (5p, -q) and E (2g, 3p) lie on
y = mx + ¢ . Determine the relationship for g in terms of p, if:

(i) the gradient of the line is 2. {2 marks)

3£ *;]4 / wis #ﬂ%@{‘ﬁ
Zﬂf:fp W

oty e Sl el
3 g = F SN i 3 9 vn femnd 4;/ <
(ii) Hence, determine the value of the yintercept if p = 3. (2 marks)

'/ @@-; I3 ool ‘7)
5 / Doomsninsts

= 2eve ol s oo

1-2(6)1c | S iloheg
(= 43 "y @fw(a/—-é}?\) J

See next page
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Question 10 (8 marks)

A random sample of 121 passengers arriving at an airport were asked to complete a brief survey.
They were asked to categorise their main place of residence as Australia or overseas and the
main purpose of their travel as work, holiday or other. It was found that

» half of the 84 passengers who resided overseas were on holiday
14 passengers were on holiday and resided in Australia
* of the 27 who were travelling for other reasons, 11 more resided overseas than in

Australia.
(a)  Use the above information to complete the two-way table below. (3 marks)
Work Holiday Other Total
Australia 15 (i g 37
Overseas 7% 49 9 84
Total 13 g é 27 121

J oo et
/ @W Lo,
v j’ &w’é& , . P

(b)  If one passenger was s€lected at ran from those surveyed, determine the probability
(to 4 decimal places)

(i) that the main purpose of their travel was work. {1 mark)
3E . , g
i -~ ,o . gf H O ‘// vy
121
(i) that they resided overseas, given that the main purpose of their travel was work.
{1 mark)
23 - )
—= = 060573 J/
EX
(iiiy  that the main purpose of their travel was work, given that they resided in Australia.
(1 mark)
15 . ‘ |
ﬁ = Oho5y / M

(©) Explain whether the survey indicates that purpose of travel appears to be independent of
main place of residence for these passengers. _ (2 marks)

p a5 wal I/ s
b et f e

04054 # 03140 J pootrolyililad

See next page
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Question 11 (7 marks)
A positive integer less than 11 is chosen at random.
The outcome sets for events 0, T and § are such that:
0 = {odd numbers} = {1,3,5,7,9}
T = {triangular numbers} = {1, 3,6, 10} and
§ = {square numbers} = {1,4,9}.
{(a) List the elements of the foliowing sets:
(i) onT. {1 mark])
Z P 3 i s M
/
(ii) Tu{0nS). (2 marks)
. C o j / 4‘ CM
(3 5 ,
{b) Determine
i  nONSNT). (1 mark)

(i) PO'N(TnNS)).

Q..
|

P(T’|(0 u$)).

Y
(i)

Q

"._-_.'_._.—-—“’_

b

See next page
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{1 mark)
ot

(2 marks)
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Question 12 (8 marks)

The distortion of a signal, D, can be modelled by D(x) = 4.55 — 4.5x + 1.95x% — 0.2x?, where x is
the distance from the signal source inmetresand 0 < x < 7.

{(a) Determine D when x = 1. (1 mark)

D()=12 / M

(b} Draw the graph of y = D(x) on the axes below. {4 marks})
a (s, 52)
PRI N ‘
}/, \x /MW
(O R %) // \ / P
Vi
TN / | \ Jorimin.
/ \
2 \ // \ Lot Es
. \\
(154 \
2 4 6 (7,00 8 &

{c) The strength of the signal, S, is inversely proportional to the distance from the signal
source, X, such that at 1.5 metres from the source, the strength is 1.5, Determine the

distances at which the distortion, D, is equal to the signal strength, S. {3 marks)
4u K
o e 3
. % - .55 4Sy + 195 - O
R - "'5%/’?
k=275 2= L HET
4 - 225 w=06-9%50

S Al fuefm@fm»\

S ol ‘
W e’
/Ao sollions

See next page
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Question 13

A triangle ABC has a = 36 cm, ¢ = 52 cm and an area of 748 cm?Z.

{a)  Sketch a triangle to show this information.

¢
A-758..0

i

B3 52 o ‘,D(
If 2B is an obtuse angle in the triangle

(b) Determine the size of £B.

Thg = j’x 364 52 % Gin B

B 124,95

{c) Show that b = 79 cm.

b Tl sy 1 2(52Y %) covizba

ooz 706 e
= 76)&»«

(d)  Showthat 2C = 32°.
_s2 7904

- e

Hun L bin 12635

L = 7)"7.’9
. 32°

See next page
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(7 marks)

(1 mark)

RN

{2 marks)

S vane vares Loumsenito
JWW

(2 marks)

e




METHODS UNIT 1 8

Question 14

CALCULATOR-ASSUMED

(8 marks)

Two events, A and B, have probabilities P(A) = 0.4 and P(B) = 0.65.

(@) Determine P(4 n B) in each of the following cases:

(i} A and B are independent.
(A, P(2)= 042065

S0 26 o 12

50

(i)  P(AUB) =08.

P(AUB) : p{ﬁ?& ?(g)« g)(_q,\g')
08> 0+ 045 - P{’éﬁg)

@(ﬁmﬁ) 25 =

iy P(AI(AUB)) = %.

. o-4
1 PlAsB)
P(Au@: 09

©p(Aag) s 0405 -0

piv]

(1 mark)
/ | LM

(2 marks)

s apppste e
Vol

{3 marks)

(b) is it possible that A and B are mutually exclusive events? Explain your answer. (2 marks)

No, as 1)+ p(3) >

See next page
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Question 15 (7 marks)
The graph of y = f(x) is shown below where f(x) = x:ab .
y
¢ o
] 8]
/
7
- —4 . 4
=t
/
/
/ a
J —0
'(a) The hyperbola shown above has two asymptotes. State their equations. (2 marks)
A’ = - D "/ &urg, fwaww&ﬂ&?‘(
(j - O “/ f’f }fi f@gx%@”»exgﬁ
{b)  State the values of constants a and b. (2 marks)
= - 3 ’
/ rpfae yf b
: - - A
R - .. :
X +3 / L*W a’f o
S0y wn -2 2%
(_ } } -Qw S+
L= 4
(c) Describe how to transform the graph of ¥ = f(x) to obtain the graph of y = f(x) + 1 and
state the domain and range of the transformed function. (3 marks)

Traalats Vo g il | 07/;7
VW%M : Z)(/éf}é" ?6-¢~3§ \/'tmd%v‘u&@
\/M

V)Mq/f/ : 5ﬁéf’w/ j# » Y
lﬁw

See next page
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Question 16 (7 marks)

An examination consisted of two papers, one of which was much harder than the other. 12% of
candidates gained a distinction in the first paper (event 4) and 4% gained a distinction in the
second paper (event B) whilst 87% did not gain a distinction in either paper.

(a)  Using an appropriate diagram, determine the probability that a randomly chosen
candidate

(i) gained a distinction in both papers. (3 marks)

r—— / qen il

(i)  gained a distinction in one paper but not the other. (1 mark)

.09 + oot = O] /CM Y laag,

(ify  gained a distinction in the second paper given that they gained a distinction in the

first. (1 mark)
005 _ . :
ﬁ = 025 / M ratug
(b}  State, with justification, whether events A and B are independent. (2 marks)

PU)s 06): PO n2?) it codypendd,
02 x 004 o 003 (”“M% Wv
?6 sl

See next page
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CALCULATOR-ASSUMED
(8 marks)

Question 17

(a)

1070w

A and B are two points on a coastline, and C is a point at sea. The points A and B are

1070m apart. The angles CAB and CBA have magnitudes of
respectively. Find the distance from C to A to the nearest metre.

(b}

74° and 69°
(3 marks)

- Ao, | |
.y S wits ygnprea,
L

j%iﬁc ‘ '
- AC= 165920 o

01 |
; / LMMMé ' amﬁﬁn

e = 16Lo .

Determine the area of the quadrilateral shown below giventhat ~ BDC = 2ADC

AB=252mand AD = BD = CD = 174m. (5 marks)
A c v waed %ﬁfs?d vwé}/ fow«aé
(74 D d/M—/f/L/t AD8
" J Lonels 0ogle. BpC
152
\/uw ey M
Lovr A's
B /M Ty
252> f7Lf2+!75;21 I [ThelThy 05 [ ADB ff? e b
frea

C LApe= 92777

LBDC = 13360
Ambﬂso: T AN T8 4 in ?2.73" ;;/{f;zgwf
4&&&M9: éjxf74xmux4¢wf%950°:fo?ezw?
26082,

See next page
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Question 18 (9 marks)

(a)  The equation of the axis of symmetry for the graph of y = 3x? + 6x + 7 is x = k.
Determine the value of k, using a method that does not refer to the graph of the parabola.

b (2 marks)
k = ;—-—-—“’ _ ID . I: y
2x3 / (AR X o

K= -| JMWM

(b) A parabola has a turning point at (6, —5) and passes through the point (-2, -37).

(i) Determine the equation of the function. {2 marks)
z .
3; q(_pc—(,b -5 /%Mff s
b ' . W&ﬂ*’%f gt
6J,w~> -37:&(-2 %,7 -5 Lo
(\’7’;’?’? N »}l VAT TR fwvi‘f’ oumel
! (7&—(,)1‘ - Lindla C;waxsz;m
(i} Show that me equation has no real zeroes (i.e. no real roots) (2 marks)

(e )-se0 / i g
ZWW

(xr(;)z'«.«!o

porwer (z-6) # -10
Y e gl rools

(c) Determine the value of the discriminant for the quadratic equation 16x? — 24x +9 = 0 and
use it to explain how many solutions the equation (x + 1)(16x2 — 24x + 9) = 0 will have.
(3 marks)

V- doe 2 (23 4()E) o
azgent

O
J . ene 5% *CB“"/G%Z#?C%C?
50 (7”'765%1'397&-%‘7\) = 0 /iw;ﬁwﬂwg;f
il oo s b ol qraddeete

/ ”Jf%ﬁim W{“j

See next page
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Question 19 (6 marks)

13
Let p= cos———T-[-andq= sEnT—n.
18 36

Give your answers to the following in terms of p and/or g.

(a)  Write down an expression for

(i) sin 2;—6“ (1 mark)

9 o

(i) cos % (1 mark)

{b) Using your understanding of the unit circle, determine all other values of 8 , within two
revolutions whereby cos 6 = p . Give your answers in degrees. (4 marks)
547 LTy

o Hlrgr-d AL 8 ’
prces o =0 / ol of

' € st Mzé
o e & / ‘x/‘} ‘é
G- 2%0 470 590 (W
/ / 5@,%{1

i | vtz

See next page
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Question 20 (7 marks)

A shelf held a collection of 22 different books, of which 5 were encyclopedias, 10 were science
fiction and the rest were poetry.

A random selection of 4 books is {60 be made from the shelf.
{a) Determine the number of ways

{i) this can be done. (1 mark)

2%
¢ o= 1315 VAR
' e

(ii) a selection can be made that will not contain any encyclopedias. (2 marks)

(1 £
¢, » (o, 72380 S cprmed e
éf? %wm,&«xﬂ

Ve a#M ' wadas

(b) Determine the probability that
(i) the selection will only contain poetry. (2 marks)
7 d o — '
é“X(Ox Cozg') /M&mvﬁ&rér

p_j—f—-—* R = 0.90479 /Wwﬁf A
1315 209 A

(i) the selection will contain exactly one poetry book given that it does not contain any
encyclopedias. {2 marks})

7(‘!)6 IOCS . 5{{0 : Y /MW

. for
P BH Lz 0459

See next page
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Question 21 (8 marks)

{a)  The circle shown has centre 0 and diameter AC of length 60 ¢cm. Determine the shaded
area given that 7 x £4A0B = 5 x £BOC. (4 marks)

LAO6 z -1%; Ljoc /@fvfz@/@v ,:M,A,;qu

€ AL
A rane s LBOCETT %’;j
0L+ 3 / f,mwbbg Wé’
":LEOC{; % o F’ogs ﬁé—f AW
/W ,ng«uw./é
TGN IT) ey
. %ﬂow"‘ v M@w‘%

(b) A sector of a circle with radius r and subtended angle 6 has a perimeter of 91 cm and an
area of 490 cm2 Determine the possible values of r and 9 that satisfy these conditions.
{4 marks}

/ eppolios, Lo

Ll

/ MW for

SNO3-1322 End of questions
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