9 a=35,7=4
e Step 3: Prove trueforu=Fk + 1.

10

Prove g + ar + @ + ... +ar* =1+ 2t

_a(rt-1)
B =1
LHS=g¢+ar+ar +...+ar VL rat
k
a(yr” —1
:-m-—-m--—-(i )-E-:Zf‘k
r—1
Step 3: Prove true forn= £ + 1. bt
_ 1—:
Provel +x+a’ +... +x 'raf= 1?
-

LHS=14+xsad+ . 4251y
k

‘+x"’

1—x

1—a

C{)Sfil::2 x

2
7= Cos” &
2
—1 < cos x < 1 where cos®x#0, 1
So0<cos’x <1

Since 17l < 1, the series has a limidng sum.

G

LLTR + Y « N s SO SR * R+

Vertical translation 3 units up
Vertical wanslation 7 unies d
ertical wanslation 7 unies down
Vertical wanslation 1 unit down
Vertical wranslation 5 units up
Vertical transtation 1 unit up
Vertical sranslation 4 units down

Vertical wanslation 8 units up

Vertical translation 9 units up

o
L

®

2 2 a8 T o o

y=at-3 b Av=2"+8

y=lxl+1 d y=2'-14

Ay =logx+3 f y:2-~7
x

Vertical transladon 1 unit down

Vertical translation 6 units up

i y=24-2 i oy=2"+6
ioy=lxf-3 i y=]x|-6
ioy=e+1 ii y=+5§

i Avy=log,x+10 ii Ax)=log x—8
(1,-1) b (1,-9) ¢ (1,-3 +m)

-1, 1) b 1.5
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c - 12 b
y=]¥| ‘3_
2_
- 1 #
AN 2
I ) 1 T T f, %
2N ST
-
Nl A
N
w3
v 3 2 L2 3%
10 a Vertical wansladon 1 unit up -2
by ¥
A
5]
T @ Horzontl translation 4 units to
the right
b Horizontal wanslation 2 units
to the left
2 «a Horizontal transladion 5 units
to the right
b Horizontal transladon 3 units to the left
3 a y=(xr+3) b An=2"°%
¢ y=lv+1] d y=(x~ *’%)3
i1 & n e Ad=log+13)
34 & Horizontal ranslation 3 units to
2 s the nght
14 / 5 o Horizontal translation 2 units to
4 ! / the lefe
T T T T T . . .
-2 -1, L2 / x b Horizontal translation § units to
T Vo the right
= \l@/ . 2 os 3
“l & a1 y=—(+4) 0 oy=—{x—8)
b b i y=|x-3) H o y=|v+4
& . . o s
Z;}, € i y=£7° ioy=¢""
n d i fAm=log(x-35) §i Avy=logx
/g\ 7 a (5,-3) b (-8.-3) ¢ (1+#-3)
N 8 a (3.2 b (-9,2)
] -
T T T T T -:
-2 - 701
212
7]
¥
AT
fups %
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30

254

(o]
=]

3
e

P -
[
uy

y=In{rs2)

gt 2 :
I
M””‘

10 a yh

i | T I

11 a fa)=x" -3
¢ Rx)=2a"+2
12 (7,2

[EEPE—

=y

b Avy=(-3)
d Ay =(x+7)

T a2

. 0

i Verdcal dilation scale factor 6 (stretched)
il Vertical dilation scale factor L
(compressed)

Vertical dilation scale factor -1

(reflection in x-axis)

i Verdcal dilation scale facror 2 (stretched)
it Vertical dilation scale factor 1

(compressed)

Vertical dilation seale factor —1
(reflecton mn x-axis)

i Vertcal dilation scale facror 4 (stretched)

i Vertical dilation scale facror i—
(compressed)

iii  Vertcal dilation scale factor —

(stretched) 3

i Vertical dilation scale factor 9 (stretched)

\ . . i
Verrical dilation scale facror —

(compressed)

fii Vertcal dilation scale factor —

(compressed)
i Verdeal dilaton scale factor
5 (strerched)
ve . v . X |
i Verdeal diladion scale factor —
(compressed)

Verucal dilation scale factor —1
(reflection in x-axis)

ese
HH |

i Vertcal diladon scale factor
9 (stretched)
i Verucal diladon scale factor —1
(reflection in x-axis)

5
Vertical diladon scale factor =
{compressed)

wse
11}

¥ = 6x%; domain (—es, co); range [0, =)

In. .
y= %; domain (0, s=); range (—es, =)
fla) = —|x|; domain (==, ==); range (—oo, 0]

Ay = 4¢”; domain (—os, s2); range (0, o)

¢ .
y = =; domain (—ee, 0) U (0, «<); range
-

(o2, 0) U (0, =)

3
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f

&
o oa g

324 b 3,60 ¢ 3,72 d 3,5 d 4
“d b @6 < 436 d &16)

#,~12) \ 5- /
vh 5 4
5-- ¥= 2 logl X ‘\\ 3 /

34

q ]
|
|

y=3fln)
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Horizoneal dilation scale factor L

€ i
(compressed)
ii  Verdcal dilation scale factor —
(compressed)
i  Horizontl dilation scale factor -4;
(stretched) i
d i Horizontl dilaton scale factor —
c (compressed) (or vertical dilation scale
factor 3, strerched)
il Horizoneal dilation scale factor 2
(strerched) (or vertical dilation scale
facror = compressed)
ili Horizonwal diladon scale factor %
(stretched) (or verdcal dilation scale
i’ factor =, compressed)
8 ¥ & e i Horizonwl dilatdon scale factor =
2 ¥ = 2N -7 {compressed)
1- i Verdcal dilation scale factor —1
- (reflection in x-axis)
Ml | T ¥ [
=2 -l )12 ¥ ili Horizonel dilation scale factor 2
(stretched)
- . S
= \ f i Vertical dilation scale factor 8 (stretched)
it Horizontal dilarion scale factor —1
04 (reflection in y-axis)
. - * - 1 it 1 Ly i rd i
1 a Horizoneal dilation scale factor — - HO.I'IZOFK“!I dilation scale factor 7
g (stretched)
(compressed) 4 <ot d . 0
b Horizontl dilation scale factor § (stretched) a fi= l':l Iy doman (=e», c=}; range [0, «<)
¢ Horizontal dilation scale factorg- (streeched) b oy= (% T; domain (—es, eo); range [0, o)
3
el Horizontal dilation scale factor —1 (reflection ¢ y= ()" domain (oo, cs); range (oo, o0)
in y-axis). Note that this is the same graph as FEATS ‘ » O3 Fabg ’
_ A %
ﬂ‘?) e _ o 1 d y= i--; domain (—ee, «o); range (0, oo)
2 a i Horizonml diladon scale factor = 9
(compressed) ‘1' e y=- logsx; domain (0, «); range (—os, o)
it Horizontal dilation scale factor 3 4 a 1,7 b @7 < (6,7
(compressed) 5a (-7,) b (-48,1) ¢ (-6, 1)
ili Horizontal dilaton scale factor 3 & a .
(streeched) ; 4
b i Vertcal dilation scale facror 4 (strerched) ) y=lIn (2x)
ii Horizontl dilation scale factor 2 (swetched) i L
1 23] ] .. " .E " '.) : w
il Horizontal dilation scale factor ~1 /
(reflection in y-axis) 55 } > 3
T y=inx
_34
-3
5
z‘f“m&
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e
v,
[

I

K
et
o [ %]
1 1

y=In(-) 2 y=Inx

=y

8 Areflection in y-axis transforms y = fx) into

¥ = f—a).

a  Since y= a7 is an even functdon, flx} = fi-x), so
a reflection in the y-axis doesn’ change the
funcdon.

b Since y=]x|is an even funceion, fx) = ff~x)
50 a reflecton in the y-axis doesn’t change the
function.

(718) MATHS IN FOCUS 12. Mathematics Extension |
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Cxercise 2. U5

1 a (5,-11)
< (93)

2 a Ao=—4"
3 a y=@+4-3
¢ flay=3x-6
e y=(22)’-5

g A)=3-2x

b (1,-2)
d (-2,-17)

__ 1 s
b fir)= 243
b A =lx-1]+9
Cg y_—.—e”+2
f ﬂx)mé

x

h y:ln%-l-?,

fx)=3 log, 4 i J’:(%J’~3
Horizontal translation 1 unit to the righe,

vertical translation 7 unies up

Vertical dilagion scale factor 4, vertical
ranslation | unit down

Vertical dilavion scale factor §, reflection in
x-axis, vertical translation 3 units down

Horizontal wansladon 7 units to the left,
vertical dilation scale factor 2

Rewrite as y = 6[2{x — 2)}3 + 5. Horizontal
o . 1 . .
dilation scale facror = horizontal translation

2 units to the right, vertical dilation scale
factor 6, vertical translation § units up

Rewrite as y = 2[3(x + 3)° ~ 10. Horizontal
_ . 1 . .
diladon scale factor 7 horizontal transladon

3 units to the lefr, vertical dilation scale
factor 2, vertical ranslation 10 units down

Horizontal transkation 3 units to the left,
vertical difation scale factor 2, vertical
translation 1 unit down

. - . 1 .
Horizontal dilation scale factor 7 reflection

mn y-axis, vertical transladon 9 units up

. o - I .
Horizonzal diladon scale factor —, verdcal
5

dilation scale factor 2, verdceal wranslation
3 units down

Horizontal wransladon 7 units to the righe,
vertical diladion scale factor 4, vertical
wansladon 1 unit up

Reflection in y-axis, horizontal dilation scale

1 ] . .
factor = horizontal translation 1 unit o the

left, verdcal ranslation 1 unit down

10

11

12

13
14

f

noo @ 0 g § N g

L S T <+ B @

T 0 o

) . 1 )
Horizontal dilation scale factor 3 reflection

in z-axis, vertical translation 8 units up

(9,-31) b 5
,-25) d (8,-67)
Change toy =-2f{2(x - 2)] - 3: (6, 21)
(x+3,y-6) b (~xy+6)
(x—5,2y) d Gr,y+9)

(52-30,-8y-1)

y=fx+1)-2 b y=fx-5)+3

y=—fx-4) d y=fl-x)+2

yr—f[-‘i—] y=2flx)-2

ﬁx):—?w-i—B b y=5x+2°-6
ey

A)=81In [}5(&‘—5)} ~3

y=%h/~x+d)+4 e A=—6x|+7
y= (4 + D) = 64 + 9’
y=6(2°"7+5)

Domain (—eo, oo}, range [5, =)

Domain (—ee, o), range [~2, o)

Domain (==, 2) L (2, o),

range {(—=o, 1)U (1, 00}

Domain (—ee, s9), range (2, =)

Domain (2, e}, range (—eo, o)
y=@+17-8

Horizontal translation 1 unit to the left,
vertcal translation 8 units down

Horizontal transladon 5 units o the right,
verucal translation 28 units down

€t

¢

b

Cx+3,2y+ %)

b (-‘-;——6, wy—?,)
Circle (x— 3y + (y = 4)* =9 or
A - br+y —8Br+16=0

"Iranslated 2 units to the right, 3 units down

i Y& ?g
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“y

P
.

£
5 ¥y
b d i, iii yh
= I ¥ - >

ol

EE

4
e'r‘l

I
i s £ 2 a y={(v+ 2)3 + 4 i
/ \

=¥

&

=y

T

.

%

;

o/
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y=(x-3P-1

o
;(
oy
o -
-3 -
=¥

Fi _ym(.x3m1)2+3

i
=¥

<]

o y=2Ax-1Y-4

|
-
ot
P
9]
I
L =
L
- -
s
m{”_
oy
2

yelr~1¥ 22

iy

i

-3 -2

y={x=2) -3
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e
-5 4 -3 -2 -1 2 3
10~
.
w2}
=254
30
54
150+
1254 [ —80
100+ d '
757 4 a (2,-1)and (-1, 5)
50+
h ¥ 4
//‘3, . (-1, 5) i

50
~75~ \\\

=2+ -3 2, -1}

MATHS IN FOCUS 12. Mothemaotics Extension 1 (SBN 9780170413367



iz}

w
I ¥
.\”é,f?/ff
i
{ l:filrr: -,
=
T
g
il
ey e
=
fx.m.,
o
=~ 5
L~ "
e mUU

iy !

¥

ISBM 978017041 33467



€l
8 L y=23x|+4
2
il 1 i T [ H T ‘:‘{:
I T 2
32 -] 123
¥
e Ji
5‘
i
<ty T — T | 1 T T L
32 - Nio2 o3 o4 o5 d
F104
154
—_204
. 254 ,
J=_'§l"
/’_3{) ¥ (30 + 1
i
¥ o354 ¥
4
9 a ¥
A
(3
124 N
8- g
) 5 y=3-2lnx
/] . a
T T T T T §
A,gi,_—iw“ﬂ/_}13§1 < P
g “M S R R A R [
i
< Yi
61 faym WNx -2 -1
» /’@
5
4__
3_
3.
1.-
i) T T ] T f T i Lol
_nm]_l_lﬁ_%iié‘
1

T
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Y

g -
nd
L
[

fy=-264 1

“¥

b
e

10 a

1T =

:}fwwz(x—” +1

i

_—

®

2
! (01 ""1"3")

(-71,-3.6)

vi

2y

. 3
71,33

?':V
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¢ (~54, 10.2‘.) 6 a ¥ |
¥4 3 i
i 2- I
|
1- I T
|
~FT T T T [ i T T T "?
(54, 104 -3 -2 —1_1_ I 2 344 5 6 °
- ::, 5 i
2 !
fay=——=-4 3 ;
¥ x—3 !
w """"""" T
Fusrcise © 07 —5- 5
1 a2 b o ¢ 1 d 3 ~6 i
e 0 f 1 g 2 h 0 -7+ |
i 1 j 0 Y !
2 ai x=-20 i ox=06,-2.6 b x=1 ¢ x=4
iti x=-2.2,02 b x=02,-22 7 a 4y
3 a x=14 b x=19 ¢ x=02 184
d x>»22 e x<3.1 16
4 a Y 14
10+
%\(;311) 12+
VTP P 2 3 * 10- .
’ N0 A=-3Hx-2¥+ 18
8_
-2
3 6-
—30+ 4
~40- ,
50 i
T ¥ Y T T ”-‘;
—60+ ; 12 4 5 -
. y=—(r+3Y+1
“""0‘! b x=043.6
- g a )
b i x=-2 W ox=-08 it +=-03 ‘;C;_"
=2 '
€ x 50
3 a
¥ 45
Y ye3uo2]+4 45
ié"" : 4
§4m '{5...
" 304 C=2x+1¥+3
10 25
8_‘ ZO_
61 15-
+ 10
24 .
D T T 0 e s e e
-3 =2 _1~»2— 1 2 3 4 P2 3 o4 5
5
b None ¢ x=0,4
N
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$5000

12 « vy
€ The costs are $20 000 when 2 products are 5
made. . s, ' -
- ] T 1 oot
Q@ a i -5 4 F -2 1 2 F
9_,
Sm
77 dB =10 log (%)
64
5’—.
4_
3- y=—2xr+4¥ + 1 )
27 b i x=-3,-1 ii ~3<wr<—l
- i v<-3,x2-1
1 23 45 67 8 9 10°
test vaourselr 2
b i vx=6 it a=3 ’
T - 1B 2 D 3 C
10 a i r=3.5 After 3.5 minutes the temperawure
is 50°C. a
ii += 8. After 8 minutes the temperarure is yi yaetmh o2
30°C.
. .o 18+
b i =074 i or=1185 6
¢ 24°C (room temperature) 4
11 a |
g - 124
g4 r=(-1y- 10-
?_ S'
6' 6"
5‘ ‘,‘E"‘
4_ 2_
3_ i T T /1/ T T F ";:'
- -3 2 _ 2 -
2 3,22 -1 203 4
1- 4
<% T T T ¥
-3 22 4 1\_ 1 /3 45
B b x=31 e x=409
=27 5 a (6, 107) b (6,40
"3‘“ ¢ (-24,177) d (17,-75)
) e (16,-31)
b 1 x=3,-1 i or<—laz3 6 a i y=2'+3 i oy=@+ 7y
i —~1l<x<3 X
b i y=3x ii _-y:.i.{
¢ AN=5In(-x) d Avy=- !
3w-2 r—4
e fim=93""1_¢
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7 a cisavertical transladon cunitsup ife> 0 or 1T A=@+4*
down if c < 0. 12 3,-11)

& is a horizontal translation # units o the 13 a +=2.881.12 b x<1.12,x>2.88
right if # <0 and to the leftif &> 0.

% is a vertical dilation with scale factor &,
stretched if £ > 1 and compressed if 0 < £ < 1.

¢ 1.12<x<288
14 a x+3,~-7y~4) b x=-6,y=-1
4 1s a horizontal dilation with scale factor -—1—, 13 a l_ﬂ
compressed if ¢ > 1 and strerched if 0 < 2 f 1. 3

b i Reflecton in the x-axis 2
ii Reflection in the y-axis f\\
8 Ad=-3t+1 -

i T 3 T T

Ay ==3(=2)" + 1 4 3 .2 N 1
= 3% +1

= flx) so even

—
i e

-5 4 -3 -2 -1

284

16 a -3<x<1 b xv<-3,2>1
P 2040+ 1)

T f T

I 2 3 4 5 ¢ !

b = 1.3. It rakes 1.3 vears for the population to
reach 50 000.
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y=inx

y
o
o0

e

-y

k2

H

3 g

y=—jr=1f+2

Y
2

17 a
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18 a 2 b 1 e 0 d 1 24 a Domain (—os, =0); range [-10, o)
e 1 £ 0 g | h o b Domain (~, «); range (—es, 2]
i 4 j 3 ¢  Domain (—eo, 3) U (3, =0);
19 @a The circle is not a function since a vertical range (~oo;=5) U (-3, =2)
line cuts the graph in more than one point.
yi Challenge exercise 2
T a h=-22+4r+1 b 2.2 seconds
¢ h=-2(- 1) + 3. Horizontal translaton
1 unit to the right, reflection in the x-axis,
vertical dilation scale factor 2, verdceal
wranslation 3 units up.
2 a i (1,-8 ii 2,0 i (3,-2)
b v-2y-17=0
! ¢ Horizonal dilaton with scale factor 2 and
horizontal transladon 17 units t the righs,
b y“—”\/?'zwx‘}“ and;}‘m—\jrz—xz 1
. OR: vertical dilation with scale factor —
¢ An ellipse (oval) 17
20 (32,-1) and vertical translation ~ units down
21 a Y4 2 b i
204 {2741 &
154 ;.
16- N
14- N
12-
R aerpe; v S S
10-
1 ;
81 - f /P e
E\ 2 -1 p 12 34 s 6"
4. L 1
24 v i‘
MG € i x<3x335 a3 1
, 4 a A horizontal diladon with scale factor — = 2:
-2 &
I
H 7= E
b i x=-1,3 it x<-l,a>3
1 ! 2
i - <x<s Y e = =
i (av) 1. «
:
22 a @-1,3y-3) b [':}'[-’54‘6],‘““2)’4"4} T ) .
< : A verdical diladon with scale factor £ = 2:
. + d [—I[T-l-:‘l] -3 *"*1‘ f—(l)*?('l]wg
¢ woy-d) SR Y IS
29 & Strerched b Compressed So thes; transformadons have the same effect
Stretched d Compressed ony =

X
e Swuetched b No. Horizontal dilation gives y= i, vertical
) 2 v
diladon gives y = —,
x

{?i@ MATHS IN FOCUS 12. Muthematics Extension 1 ISBN 9750170413367



il x=-b

b Horizontal translation

i or=3

. b
v r=——
&

6 a y:—-3sin§——1

Amplitude 3, period 4r, centre —1

y
124
104

¥ o= a1+ 2)

1

o
-
%]
(o)
g
wn
0\_

T

3= 2ele = Div+2)-3

“y

e
3
Lol
oL
tny
o

8 - 6x+y+8=0

9 Reflection in y-axis, horizontl dilation scale

1 . . .
factor 7 horizonta! translation 2 units to the left,

vertical dilation scale factor 3, vertical translation

§ units down
10 y=—" +3x

Fxercise 3.0

b Vector
e Scalar

T a Scalar
d Vector

2 a N

&

499 865 lon

b 160 km

4

3.6m

40°

¢ Vector
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