ANSWERS

Answers are based on full calculator values and only rounded at the end, even when different parts of a question
require rounding. This gives more accurate answers. Answers based on reading graphs may not be accurate.
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a 14,17,20
c 44,55,66
e 1,-1,-3
g 2,2.,3
i 32,-64,128
a 1456 b
d 126 e
111
16°32° 64
21, 34,55, 89, 144
1
1
1 4
1 5
1 6 15
1 7 21
a y=13 b
d v=11 e
g k=2 h
i =
a 46 b
d 6 e
a 590 b
d 1610 e
a -110 b
d 37 e
T,=2n+1

b 23,28,33
d 85,80,75

f
h
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~15,-24,-33

3.1,3.7,4.3

27 81 243

320712807 5120
c 78
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T,=8n+1

T,=3n+3

T,=4n-25
n+6

T:

g n 8

i T,=12n+2

®© 6o Q0

28th term

30th term

Yes

Yes
n=30,31,32, ...
103

a J4=8

d=9

173

280

5 =~ 0 U

8
10
12
14
16
18

b
21
23
25

T,=2n+98
T,=6n+74
T,=20-"5n

T,=-2n-28

54th term
15th term
No

n=13

-2

785

87
a=12,d=7
a=>5

1133

a T,-T,=T;-T,=d=logs x

80 log; x or logs ¢

a T,-T\,=T;,-T,=d=13

b 503

26 29 122b
a 375 b 555
a 2640 b 4365
a 2050 b -2575
a —4850 b 4225
a 28875 b 3276
d 6426 e 6604
g -2700 h 11704
j 1284

21 7 8

8.6

30

38th term

¢ 480
c 240

-1419
f 598
i 290
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9 8and 13 terms
10 2=14,d=4 11 2=-3,d=5
12 2025 13 3420 14 1010
15 a 2x+49)-(w+1)=Cx+7)—-Q2Qx+4)=x+3
b 25(1x+ 149)
16 1290 17 16
18 S,=S,_,+7,
SOSn_Sn—lzTn
19 a 816 b 4234
3 2
1 a No b Yes,rz—z c Yes,1f=7
d No e No f No
g Yes,7=03 h Yes,rz—% i No
j Yes,r=-8
2 a x=19% b y=-48
€ a=%12 d yzé
e x=2 f p=+10
y=%21 h m=16
i x=41£35 j k=1£37
k t:il | t:iE
6 3
3a 7,=5" b 7,=1.02""
c T,=9"""! d 7,=2x5"""!
e T,=6x3""! f T,=8x2""'=2"*?
g T,=Lx4 '—4"2h T,=10000.1y""
4 . 1(2 n—1
i T,=33) =3 =]z
G OB I
4 a 1944 b 9216 ¢ -8192
d 3125 e 2
729
5 a 256 b 26244 ¢ 1.369
d -768 e A
1024
6 a 234375 b 2688 ¢ -81920
2187 7
156 250
7 a 3x2" b 7" c 1.04%°

19
d 1[1] _L
4\2 21

o

Gl

11
14
17

18
19

A ON -

o 0

1¥ 9 6th 10 Sth
No 12 7th 13 11th
9th 15 »=5 16 =3
a r=-6 b-18
d=%,r:i2
n=7 20 2082
7

a 2097150 b 7324218
a 720600 b 26240
a 131068 b 05
a 7812 b 35E 8403

64
d 273 e 255
a 1792 b 3577
148.58 7 133.33 8 n=9
10 terms 10 42=9 11 10 terms
a 2046 b 100 c 2146

Choice 1 gives $465.00. Choice 2 gives
$10 737 418.23 so choice 2 is better.

382 apples
1
a Yes,135 b No
4
¢ Yes, 12? d No
e Yes, 3 f Yes,2
32
g No h Yes, -1
3
i No j Yes, 1;
a 30 b 426% c 66% d 12
e L f 54 g T
10 7 20
16
1 48 ——
T
a 0.58 b 0.15 ¢ 0.000080
d 0.016 e 0.89
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4 ;=4 5 r=2 6 =52 16 d=3
5 5 2
7 P 17 x=——,
7 r=2 8 r=— 9 r=-= 17
8 3 18 1300
10 ﬂ=3,r=zora=6,7f=l 29 a 735 b 4315
3 3
11 a=192,r=—— S—1535 21 z=11
12 a=1,r=2,5=3orﬂz—l,rz—g,S:—é
3 1 a 8.1 b 19th
13 2=150, V_E,S=375 9 33
2, 24 1 2a g b Tn < T
14 4==,r==,8=
=93l 3 a 2097170 b -698 775
15 ﬂ:3,7‘—201‘ﬂ=2,7‘:— 4 6th 5 17823
- 5 6 n>5
16 x=3—2 7 a a=7,r=-2 b -56
2 3 8 a cosec’x
17 a |k|<1 b = ¢ k== 2
5 4 b r=cos” x
18 See worked solutions. 1 < cosx < 1 where cos” x 20, 1
So0<cos’x<1
Since |7 < 1, the series has a limiting sum.
1C 2 C 3 B
4 a T,=4n+5 b 7,=14-7n
1 n—1
¢ T,=2x3""" d T,,=200(_)
4 1 a Vertical translation 3 units up
e T,=(-2) b Vertical translation 7 units down
S a? b 1185 c 1183 ¢ Vertical translation 1 unit down
d Ti5=S515-S15Si5=Suu+Ts d Vertical translation 5 units up
e n=16 2 a \Vertical translation 1 unit up
6 ai i c 1 d iii b Vertical translation 4 units down
€ 1 f i g ii h i ¢ Vertical translation 8 units up
L i 3 Vertical translation 9 units up
7 n=108 4 a y=+-3 b fx)=2"+8
8 ﬂ:—33,d:13 C y:|x|+1 d y:x3—4
9 a 59 b 80 ¢ 18th =1 3 ¢ 2 .
= 4k —=_
10 a x=25 b x=+15 e f)=logx S
11 x=3 5 a Vertical translation 1 unit down
12 a 136 b 44 c 6 b Vertical translation 6 units up
13 1211 6 a | y=2x-2 || y=22+6
2 L7 b i y=|x|-3 n y=|x/-
14 a S,=#Q2n+3) b S,= '007 c i y=¢+1 ii y=¢"+5
' d i flwy=log,x+10 ii f(x)=log,x-8
1 1 2e 8e
15 a |xl<l b 2 €73 7 a (1,-1) b (1,-9) ¢ (1,-3+m)
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8 a (-1,1) b (1,5
9 a
y=x2+2
y=a
y=x2-3
T T T x
-3 2 _1—1- 1/2 3
2
3~
4
b
(3,23)
2,5)
y=3*-4
1P g
-
_8-

b
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12 b 9 a 7 y=(x+1)
30+
254
204
154
y=a
104
5.
1 2 3%
1 a Horizontal translation 4 units to
the right
b Horizontal translation 2 units '
to the left
2 a Horizontal translation 5 units b )
to the right & y=ln@~+2)
b Horizontal translation 3 units to the left 14 / y=lnx
3 a y=(@+3)° b fx)=2""% /
¢ y=lr+1] d y=@-4’ 3 2 A T 2 3 4 =«
e f(x)=log(x+3) 1
4 Horizontal translation 3 units to
the right =
5 a Horizontal translation 2 units to
the left 10 a 74
b Horizontal translation 5 units to 3
the right 21
6 a i y=—(x+4) il y=—(x-8) 14
b i y=lr-=3] ii y=lr+4| T T\ T /T T >
a5
c i y=¢"° i y=¢7 2,12 \1/4 3
d i flw=log, ®-75) ii fx)=log,« -2
7 a (5,-3) !
b (-8,-3) b 4
c (1+t-3) 3
8 a (3,2 g
b (-9,2) y
-3 22 \@4 I
24
11 a fx)=+"-5 b fx)=@-3)
c flx)=x+2 d f®=@+7)’
12 (7,-2)
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b i
i
iii

c i
ii
iii

d i
i
iii

e i
i
iii

f i
ii
iii

2 a

b

o 0

Vertical dilation scale factor 6 (stretched)
Vertical dilation scale factor L
(compressed)

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

Vertical dilation scale factor 2 (stretched)
Vertical dilation scale factor 1
(compressed)

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

Vertical dilation scale factor 4 (stretched)

Vertical dilation scale factor L
(compressed)

Vertical dilation scale factor —
(stretched) 3

Vertical dilation scale factor 9 (stretched)

Vertical dilation scale factor l
(compressed)

Vertical dilation scale factor —
(compressed)

Vertical dilation scale factor

5 (stretched)

Vertical dilation scale factor L
(compressed)

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

Vertical dilation scale factor

9 (stretched)

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

Vertical dilation scale factor =
(compressed)

y= 6x°; domain (oo, o); range [0, o)

Inx

y= T; domain (0, e0); range (—eo, o)

f(x) = —|x]; domain (—oe, e0); range (—oo, 0]
f(x) = 4¢"; domain (—ee, c0); range (0, o)

e y= l; domain (—ee, 0) U (0, e0); range
%
(_°°’ 0) o (0’ °°)
3 a y=53" b f(x)zT € y=—x

d y=— e y=——

x2 3

1 2|
3

4a (329 b
5a 449 b

6

e
a

(4,-12)

(37_6) C (3772) d (3a5)
4, 6) c 4,36 d 4,106)

y=2log, x

y=2-3%
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y=2|x|

32 -1, 1\2 3
21 \r=®
-3

32

y=3f@)

=Y

[N}
w

Horizontal dilation scale factor 1
(compressed) 8

Horizontal dilation scale factor 5 (stretched)
Horizontal dilation scale factor% (stretched)

Horizontal dilation scale factor —1 (reflection
in y-axis). Note that this is the same graph as

flw) = . .
i Horizontal dilation scale factor —
(compressed)

ii Horizontal dilation scale factor l
(compressed) 5

iii Horizontal dilation scale factor 3
(stretched)

Vertical dilation scale factor 4 (stretched)
Horizontal dilation scale factor 2 (stretched)

Horizontal dilation scale factor —1
(reflection in y-axis)

Horizontal dilation scale factor —
(compressed) 7

il Vertical dilation scale factor —
(compressed)
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iii Horizontal dilation scale factor %

(stretched)

d i Horizontal dilation scale factor 1

(compressed) (or vertical dilation scale

factor 5, stretched)

ii  Horizontal dilation scale factor 2
(stretched) (or vertical dilation scale

factor %, compressed)

. oo 5
iii Horizontal dilation scale factor =

(stretched) (or vertical dilation scale

factor i, compressed)

e 1 Horizontal dilation scale factor =
(compressed) 3

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

iii Horizontal dilation scale factor 2

(stretched)

f i Vertical dilation scale factor 8 (stretched)

ii Horizontal dilation scale factor —1
(reflection in y-axis)

iii Horizontal dilation scale factor 7
(stretched)

3 a f(x)=|5x|; domain (—ee, 0); range [0, o)

b y= (g]z, domain (—eo, e0); range [0, o)

0

[- B

e
4 a (-1,7) b 2,7
5 a (-72,1) b (-48,1)
6 a y
3]
y=In(2x)
24 /
1 /
RN/
/y=Inwx
2
3

y = (~x)’; domain (~e», ); range (~eo, )
ex
y=g domain (—eo, e0); range (0, oo)

y =—log, x; domain (0, e); range (—oo, o)

c (-6,7)
c (-6,1)

C
d Y
5_
=2
P
3_
2l y=|x|
3-2-1,f 1237
y
e
y = (3x)’
y=ao
12 37"
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f y
> 1 a ,-11) b (-1,-2)
¢ 93 d (-2,-17)
2 a f)=-4° b f(x):—Tins
3 ay=@+4’-3 b fx)=|x-1]+9
¢ fw=3x-6 d y=—¢"+2
e y=(Qu -5 ffw=2
X
7 yh y=e* g f@)=3J"2x h y:ln§+2
14

f(x)=3log, 4x

_ =
IS
1 1
=
il
Q’f
o
=
Il
7~ N\
o R
~———
|
US)

8 4 a Horizontal translation 1 unit to the right,
6 vertical translation 7 units up
4 b Vertical dilation scale factor 4, vertical
5 translation 1 unit down
Z_:i ¢ Vertical dilation scale factor 5, reflection in
D '3 '2 '1 i 2' é Py x-axis, vertical translation 3 units down
-2 d Horizontal translation 7 units to the left,
vertical dilation scale factor 2
8 A reflection in y-axis transforms y = f(x) into e Rewriteasy=06[2(x— 2)I’ + 5. Horizontal
=f(=x). q 1, . .
7 f 5. . dilation scale factor —, horizontal translation
a Since y =« is an even function, f(x) = f(—x), 2
so a reflection in the y-axis doesn’t change the 2 units to the right, vertical dilation scale
i factor 6, vertical translation 5 units u
nction. ) P
. . . . 3 .
b SIHCC_)/ =|x|is an even functlon’f(x) :f(—x) f Rewrite asy = 2 [3 (x T 3)] — 10. Horizontal
ion i -axi g oo 1 . .
soa r.eﬂectlon in the y-axis doesn’t change the dilation scale factor —, horizontal translation
function. 3
9 a 7 3 units to the left, vertical dilation scale
1] factor 2, vertical translation 10 units down
34 5 a Horizontal translation 3 units to the left,
2] 1 vertical dilation scale factor 2, vertical
1 y=71 translation 1 unit down
. oo 1 .
4 3 82\_'% 1 >3 4 35 6 7 8¢% b Horizontal dilation scale factor > reflection
in x-axis, vertical translation 9 units up

. oo 1 .
¢ Horizontal dilation scale factor 5 vertical

dilation scale factor 2, vertical translation
3 units down

d Horizontal translation 7 units to the right,
vertical dilation scale factor 4, vertical
translation 1 unit up
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e Reflection in y-axis, horizontal dilation scale
1 . . .
factor —, horizontal translation 1 unit to the 1 a i

left, vertical translation 1 unit down

. oo 1 .
f Horizontal dilation scale factor > reflection

in x-axis, vertical translation 8 units up

a (9,-31) b 45) 5
c (5,-25) d (-8,-67) -
e Change toy=-2f[2(x—2)] - 3: (6, 21)

7 a (x+3,y-06) b (-x,y+6)
C
e
a
(4

(x—15,2y) d Gx,y+5)
(5S¢ —30,-8y—1)

y=fle+1)—2 b y=f(x—5)+3 \/ E
y=-fx-4 d y=f-0+2
8%

y=—f(;) fy=2fw-2 . ;i

1

9 a f(x)=—%+3 b y=5w+27-6

¢ f(x):Sln[%(x—S)}—3
y=9%-(x+4)+4 e flx)=—6x|+7
y=[4x + D] = 64(x + 4

y=62""*+5) b x

Domain (—ee, e0), range [5, co)

10

Domain (=, =), range [-2, o)

Domain (—ee, 2) U (2, ),
range (—oo, 1) U (1, e0)
Domain (—e, =), range (2, )
Domain (2, o), range (—eo, o)

d
e
11 a y=(x+1)2—8
b Horizontal translation 1 unit to the left,
vertical translation 8 units down c i y

6T Q@ ™ o

<>
]

12 Horizontal translation 5 units to the right,
vertical translation 28 units down

13 a Qx+3,2y+5) b (%—6,—)/—2]

14 a Circle(x—3)"+(y-4*=9or
& —6x+y —8x+16=0

b Translated 2 units to the right, 3 units down
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] y b y=(@x-37%-1
- ; 6_
eoe 4-
iii P , ]
-2 -1,] 12 45 6 7°
/
(4
=(@-17%+3
kA y=@-1)7+
d i, iii 7
@ 2
T ! 32, 1203 4 s Y
/

d YA

44

2_

‘ -5
2 a
24
6 -5 4-3-2-1,l 127
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Ny

y=2x-1"-4

y=(@-13+2

y=@-2?-3

c y=—@+1>+4 V|
304

25
20
15
10
54

—'5-4—'3-'2—'1_5_ 2 3 7
—~10
—15-
-20
25
,30_
\
d 0y
150-
125
100-
75

—100+
-1254
—1501

y=2@+3)y>-5
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e vy i y
80- ‘\f;
70 3 \\\.
60 2y
50 1
O_ T T T T T T T T
* 4 3 2 1 1 2 3 47
30 3 -14
y=3w-1y-2
204 -2
10 *3"
3 04 50 % b i
BN
4 a (2,-1)and (-1,5)
b
A
“1,5) !

/
~]
=y
PP

(27 _1) 44
24

_i})ﬂ)_'g_z;;_';Z_ T s s\\u
5 ali y

—4
44
-6
31 8
2 T *10-
11 =i2q
\
4 3 2 7{4_//1 23 47
3
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4 3 2 2 3 4°%
Y
ii y
5_
4_
3_
2_
A 1-
‘l T T T T T T T X
4 - v—l_l_ 1 2 3 4
24
—3
_4_
YA
(=2, 14)
\ x
(=6,-25)
y
! y=~f2@-1]-5
1,-6) x
(0, -10)
G,-17)

y=-3@x-20>+1

y=2e+1_4

fl)=3Vx-2-1

-2 _1_1_
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y=2|3x|+4
2_
T T T T T T X
3 21,1 123
e JA
5-
1
X
/
9 a ¥
6_
5_
4_
3_
2 y=3-2lnx
1_
12 4 s~6a*
y
b i
2_
-3 -2 -1 1 2 3 4 5 %
2
_4_
—61
8 fw) =26+ 1
_10_
_12_
14

-3 -2 -1 1

—16
20
—24
728_

y:l—(x+1)3

e SV VRV VD S V| SV IRV | SOV

y=-2x-3)+1

-4 -3 -2 -1 |

24

484
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1
10 a (—5,5)

A
\

11 a (=26, 7%)

I
<26X/

0,-12)

b (-71,-3.6)

2y

3
71,-33)

c (=54, 10%)

v
(=54, 10%)

=2

o Q
= WS
— - g
S = O

s o
o W

2 ai x=-20 ii x=0.6,-2.6

iii x=-22,0.2 b x=02,-22
3 a x=14 b x=19 ¢ x=02
x>22 e x<3.1

o,

y
10

NG

-5 4 3 22

y:—(x+3)3+1

i x=-2 il x=-08 iii x=-03

y=3lx-2]+4

32 -1, 12 3 4

b None ¢ x=0,4
6 a y
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b x=1 c x=4% i x=6 i x=3
7 a 10 i t=3.5.After 3.5 minutes the temperature
. is 50°C.
o ii #=8.After 8 minutes the temperature is
30°C.
] i =074 i r=11.85
129 ¢ 24°C (room temperature)
104 ~ 11
o A=-3@x-2)*+18 v
i 38 y=(@-1)7%-2
44 "l
24 o
5-
R 3
b x=043.6 3
8 a ¢ 2
551 1
309 32N 17345t
454 B
401 2]
35 -1
30 C=2x+1)7%+3
25 i x=3,-1 i x<-1,023
204 i -1<x<3
154 12 y
10- 5
54 i 2' x
e
b $5000
¢ The costs are $20 000 when 2 products are
made.
9 a dB
9_
8_
71 dB:lOlog(%) i 3<wx<-1
6
5-
4_
3_
2_
1
1 23 456 7 8
486) MATHS IN FOCUS 12. Mathematics Advanced ISBN 9780170413220



1B 2
4 a y
18-
16
14
124
104
8_
6_
4
2_
_a
b x=3.1
5 a (6107)
c (-24,177)
e (16,-31)
6 ai y=+"+3
b i y=3|x
¢ f(x)=51In(—x)
e flx)=93%"2_-¢
7 a

down if ¢ < 0.

x=4.09
(6, 40)
17,-75)

y:(x+7)3

2

- L
fay=-—

y:

¢is a vertical translation ¢ units up if ¢ > 0 or

b is a horizontal translation 4 units to the

right if 4 < 0 and to the leftif 4 > 0.

k is a vertical dilation with scale factor &,

stretched if £ > 1 and compressed if 0 < & < 1.

. . o . 1
a is a horizontal dilation with scale factor —,

compressed if # > 1 and stretched if 0 <z < 1.

a

b i Reflection in the x-axis

ii Reflection in the y-axis

8 fl)=-32"+1
flex) =-3(=) +1

=322 +1

= f(x) so even

9 a yA
5-
4_
3_
24 y=2x-3)+5
1_
123 4 57
b i x<4 ii x>5
10 a pj

364

324

28

24

20

164 P =204+ 1)

12

8_

4_

123 45 6°
b =1.3.Tt takes 1.3 years for the population to

reach 50 000.

11 f() =@+
3,-11)

12
13

14
15

C
a
a

x=2.88,1.12 b x<1.12,x>2.88
1.12<x<2.88
w+3,-7y—4) b x=-6,y=-1
y
4_
3_
1- /
43241 1 23 A
-2
-3
_4_
-5
—6-
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b C
I/ y
4 26 gx+2 |
3 24 IET T
22
20+
- 18-
161
141
12 yee
101
8_
—6- 6
4
16 a -3<x<1 b x<-3,x>1
17 a y , 321, 123 4°
4 y=x —2
3 -
y
1 d
1_
4 -3 -2 1| 2 3 47
24
34
4
-5
—6
74
8- e YA
3
—9- 60 y=x
= 401 y=20@—3) +1
12 20-
. 2 6,1
-144 y=—4x"+3 Ry 5 3 4 35 «
b y
5] y=lxl
1
4 3 —;/—1 1 2 3Ng¢ °
14
y=—|x=1]+2
24
/
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18

19

20

f 7

y=In(=x)+5 7

21

3
\
) y
?- y=2Nr+4-1
4_/ N -
2.
11 22
SRS 1333367 80F
Y
a? b 1 c 0 d 1 23
e 1 f o gl h 0
i 4 j 3
a The circle is not a function since a vertical 24
line cuts the graph in more than one point.
y
3_
+7
2 2 _ a2
- T T l
&%
SR
= —r
34
2

b y=vr’—x? andy=—r’ —?
¢ An ellipse (oval)
(32,-1)

6" Q 0 6 Q

o

y=(@x-27%+1

i x=-1,5 ii
iii —-1<x<5

x<-1l,0>5

1

@-1,3%-5 b (5[x+6L—2y+4J
1

oy d [henloye)
Stretched b Compressed
Stretched d Compressed
Stretched
Domain (—ee, e0); range [-10, co)
Domain (—ee, «); range (—es, 2]
Domain (—ee, 3) U (3, «);

range (—eo,—5) U (=5, o0)

h==20+4t+1 b 2.2 seconds

h=-2(t - 1)’ + 3. Horizontal translation
1 unit to the right, reflection in the x-axis,
vertical dilation scale factor 2, vertical
translation 3 units up.

i (1,-8) ii (2,0 iii (3,-2)
x—2y-17=0
Horizontal dilation with scale factor 2 and

horizontal translation 17 units to the right,

OR: vertical dilation with scale factor 1

. .17 .
and vertical translation =7 units down
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(4

6 a
b

i x<3,x235 i x>3
A horizontal dilation with scale factor 2 =2:
. a
a==
2
1t _1_2
) 1,

2 a¢
A vertical dilation with scale factor & = 2:

-4

So these transformations have the same effect

1
ony=—.
i

. SRR 4 .
No. Horizontal dilation gives y = —, vertical
kg

dilation gives y =—.
7

b
x=——
2a
Horizontal translation
i x=-1 i x=3
i = iv x=-2
a

o &
=—3sin=—-1
y sm2

Amplitude 3, period 4, centre —1

7 ¥ —6x+y"+8=0

Reflection in y-axis, horizontal dilation scale

1 . . .
factor B horizontal translation 2 units to the left,

vertical dilation scale factor 3, vertical translation

5 units down

9 y=—x'+3x

1 a Phase shift
¢ Period

2 a

b

b Amplitude
d Centre

JA

y=5sinx

IR
)
a
a

%
T

flx)=2tanx

e S L B it R
-————————————-'\.-rlf\_""—- e -

y=-—cosx

31'\2% v
2

|
—_
!
&
R
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| f(x) = cos 4x
NVANYANANYA
y=sin
Answers

flx)y=cosx—3

y=-2sinx
n\

sina + 1

Y

y
34
2
1
1
2
_3-
y
S5
4
34
2
1
1
2
3
4
5
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TN S T .I_.J.K_JA_..\_,. S e~ T L | | | [ 1] 1l
T N N
2 v 0 v 00 v o O v
0 N 0
A=
|||||||||||||||| B
o
8|+ |m2 =
= +
it &
= S 3
n_z{ v
=
FR
IIIIIIIIIIIIIIIII |.u._4r||||||||||. [
- T T T T T T T T T T T T T T T T —>
BW ¥ @ &= TYT T A T T T
v ©

MATHS IN FOCUS 12. Mathematics Advanced




K A=
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Bl
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L = FR|e
~ s =eeeccccsossees PR -
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D
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d ) b y:2tan§+1
4 1 Ny i
34 1 i 1
) y=sin(—§)+2 | g |
_\/ i 4 i
1_ 1 1
i 3 i
T T T T = ! !
T T 3n an : 24 :
-1 7 7 1 1 1
1 1
= : /] :
AN I
€ : 7
y 1 _2_ 1
2 i 3 |
1 1
flx)=3 cos 24 -2 0 0
14 1 47 1
1 1
T T T T I 1
n [n| 3% [2n ¥
~1 2 2
y
C
2 o
—3- ;. flw)=-2 cos 3w
4
1_
_ T r
- - 3 3 _
—6 T _% E T x
\ 11 (6
2 a y=5sin[3(x+95)]-6
)
b Amplitude 5, period 21 centre —6, phase
3 =37
shift 5 units to the left
T
3 a y=4cos[6(x—?)}+2 d by
b y=—cos(@+mn)-5 3 =Ssinxy—3
y .17
4 a i |
4 1
=3sin 2x T T T T
3 7 - T k w @
2 -1 2
2
14
R N R
4 s/l 7 32\ 4
_3
_a] \
y
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y=cos (-2x) + 1

NS

_z 4
2

5 a No amplitude, period g, centre —5

b Amplitude 8, period 2r, phase shift & units to
the left, centre —3

¢ Amplitude 5, period m, phase shift 3 units to
the right, centre 1
6 a y=7sin[2x-1)]-3
b y=-cosSx+2

0

y=-—tan |:%(x+2):|
d y=4sin {—%(x+5):|+2

7 No amplitude, period 2n phase shift 4 units to
a
the right when 4 < 0, to the left when 4 > 0,

centre ¢
8 y=tan (4v-3)
9 a 15m
b Amplitude 10, period 12

c Dzlocos%tns

10 B=20sin"- +100
30

y=2sin3x

b x=02,09,23,3,43,5.1

® o T Q T

-8

Q 0o U Q

y=—cosx+3

i w 3n 2

—14 P 5
-2
i x=44 i x=0,2mn
x=15°75°,195°255°
x=45°105°,165°,225°,285°, 345°
x = 240°,300° d x=105°285°
x=120°,300°
_®m 2n 7n Sm

6 3763
_2r 4m 8n 10m 14m 16w
97979797 97 9
x=0, 2% n 2" op

3

~m 3n St 7n 9n 1llm I3m 15w
"% 8888 8 8 8
X=T

It 71 =® m 5m 3n

EEEVRESTRRFAE TR v Ay
x——E,O C x=—£,3—n
2 4" 4
x=-7,0,7
3m b4 T T T 3n
X =-T, 1 9 __’__,0’_7 _7_7TC
4 2 4 4" 2 4
n 2n 4m S
X= =, 5 55
37333
co2n 4m 81 10n 14n 16n 19
99797 9’7 9’9’ 9

Amplitude 15, period 12, centre 20

t=0, 12,24, ... months. Average temperature
of 35° occurs in January of each year.

y=7sin n?t +13
t=2.5,12.5,22.5,32.5 seconds

7.5 seconds
0,5, 10, 15, 20, 25, ... seconds

ISBN 9780170413220
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9 a Amplitude 1, period L b i
440 59 y= tan% i
b i x=0.0002,0.0009,0.0025,0.0032, 4 !
0.0045, 0.0055, 0.007, 0.0075, 0.0093 34 i
ii x=0,0.001,0.0021, 0.00035, 0.0045, 5 i
0.0056, 0.0068, 0.008, 0.009 . 0
¢ i x=0.00019,0.00095,0.0025,0.0032,
0.0047, 0.0055, 0.0070, 0.0078, 0.0093 T % 3 o F
i x=0,0.0011,0.0023,0.0034, 0.0045, e
0.0057, 0.0068, 0.0080, 0.0091 -2 !
d y=3sin (880mx) -3
e 4 :
Y i
11 - 0
/ g
0.5 1
C yA
24
0.002 0.004 0.006 0.008 0.010 * 1
0.5 1 T T T T
o T T 3 2 ¥
~ N/
2
_3 :
f 440Hz N y=sinx-2
10 a Physical 23 days, emotional 28 days,
intellectual 33 days
b 7 days,21days ¢ 6 days, 19 days, 32 days
d
d around 7 days ]
11 a 15is the centre of motion (equilibrium of spring) . y=-sinx
b 27 cm maximum, 3 cm minimum
¢ 3cm d =, 3w, 5w, ... seconds 1 n n 3"_75 m X
] 2
2
1D 2 A 3 B
4 a i e
4 y
34 y=3cosx ;- y=3cos2x—1
21 1_\ /\ /
1- T T T T T T T bl
1 n 3t 3n 7t 2m X
T An ooax ¥ 2
=llq 2 2 -2
2 -31
3 4+
-5
4
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Maximum 13 m; =0, 3,6,9, ... h;

minimum 7 m; ¢t=1.5,4.5,7.5 ...h

b 1=0.6,2.4,3.6,54,6.6,84, ..

water level in the lock is 11 m

.h; times when

6 a 2cosec’x b sec4d
c 1 d sin«
7 @ o & T TE L
6 6 6 6
b n St 13n 17=n
X= "7y T=y T T
127 12 12 12
3n
C X = —
2
Q] =l L 1
6’2 6 2
e =1.15,1.99,4.29,5.13
8 a y=255inn—t+110
35
b . mt
140 y:2551n§+110
1351
1204
1004
85
80
60
40-
20+
50 100 150 200 250 300 350 *
9 a o 0 +5_1T, b =% _lﬂ
"6 6 12 12
C +£
4
10 a 531n—t+65
13
0,6.5,13,19.5, ... hours
11 a y=cos2x b y=5cosx

€ y=-cosx

e y=cosx+4

= _r
d y—cos(x 6)

12

13

14

15

y
2 =2si E)—1
y sm(2
1_
T T i_n\zln x
14 2 3
24
b x=1,52 c x=£,5—n
373

Amplitude 2, period ZTE, centre —1

b Amplitude 1, period 4, centre 0, phase shift

T Qo 6 @

27 units to the left
. .. . . T
No amplitude, reflection in x-axis, period =

centre 0, phase shift % to the right

x=0°180°360° b x=155°245°
x=10° 54, 59° 6/, 190° 54, 239° 6’
x=-112.5°,-22.5°,67.5°, 157.5°
x=90°,-30°,—150°

Amplitude 2, period 7, phase shlft = units to
the right
n m 7n 4w

X=— = —/
6 3 6

y=8cosx+4

sl

3

)

y=tan[ x+

N];l

y =3 sec2x
Ji i
5]
4
3
24
1

—14
24
34
4
—54

2n

coocococsosaEdlecccosscscoooas
ISIER
VPRI | 1
a
AR 1| NN S
N|;"
T
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4 x:£,
8

l[x_z]
5 a y=4cos|3 61]—20

3t 9 lln
8’ 8’ 8

O

10 a Amplitude 4, period Z?TE’ centre 0

b Amplitude 2, reflection in x-axis, centre 1,

phase shift% units to the right

b Amplitude 4, period 6, centre —20, phase c

o

> o o T Q

shift % to the right

&N
O 0

N @

O 0O

3
”4T
12 a
4 D
y=o
b
x
c

y=-+2

Reflection in x-axis, horizontal translation

2 units to the left

x=67°30",157°30,247°30%,337° 30
x=20°,100°, 140°,220°, 260°, 340°

x=150°,210°
x=60°, 240°

x=0°,90°, 180°, 270°, 360°

Period 4m, phase shift 8 units to the left

4 3

-4 3 2 -1 1 2 3 4

498
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d
y 22 a L b - ¢ 1
4 2 2
31 1 1
d — e ——
21 V2 Vg
y=/Q2x)
23 T,=11n-26
< T |2 |1 i 2! T T ; 24 x = 40°
A 3 4 e
24 4 y=-7cosx
7_
3 o
5_
13 +104,52,+26,13, ... 4
14 44th term 3
15 Vertical dilation, scale factor 4 (stretch), 2+
horizontal translation 1 unit to the right, vertical 1
translation 3 units down.
16 a x=30°41°49",138°11’,150° il T3 m ¥
b x=45°105° 225°,285° N
17 a Centre 10; max distance 16 cm, 4 cm 3
b 1 second n
18 y=43(x+7) -1 =l
19 a 199 b 5050 .
20 a 7,=4T,=11,T,=18,T), =81 i
b 1410 ¢ 29th term -
21 a
y
b y=2sinx
24
1_
R NP
-1 2 B
2
C
N y
3_
2 5] y=cosx+1
T T T T T T T e 1-
32 -1, 1\2/3 4
-4 Toom 3 ogp ¥
—14 2 b

b i x=1,3 ii =04 i x=2

¢ Domain (—eo, o), range [-3, co)
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d y:tan(x+%) 28 x:%
y i i 29 a x=09,538 b x=£,3—“,5—“,7—“
;] : : 4444
4 i i c x=£,5—n d x:E,37t
i i 6 6 2 2
3 1 1
i i n 2n 4n Sm
2 t ! G 85 =5 =9 =9 =
: : 3737733
14 1 1
i i f n 21 4n 5w
f T t ==, —, —, —
T T 3n ™ 33 33
-1 2 1 2 ] 1
| | 30 n=4 31—
-2 ! ! 10
3 ! ! 32 a Centre 18, amplitude 20, so maximum
4] i i temperature is 38°C, minimum —2°C. Period
| | is 12, so it is an annual cycle.
] | | b July ¢ January
d 8°C e April and October
e 33 -1<x<3
i 34 fl-)=3() -2
3. y=13cos 2x =3x2—2
2 =f{(x) so even
14 35 a log3,log3%,log3’, ...=log3,2log3,
. . . . 3log3, ...
X
14 % T 32—n 2m Arithmetic series, since 2 log 3 —log 3 =
ol 3log3-2log3=log3
34 b 210log3
36 a y
—4 y=3@-27"-4
y
L
4
o y=—4sin%+3
24
1_
@ n 3n Zln
—14 2 7
-2
/ 61
26 Proofs (see worked solutions) +H
27 a y=2sinx b y=sin§ 29
€ y=sinx-3 d y=-5sinx _I12_ \ 2 4 o4 5 @
e y=sin[x+%) -4
6
f y:Ssin[l(x_n)}+1
3 b i x<0,x>4 ii O<x<4
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1 a 12¢°-64"+7 b 2
c 12x-3
2 20x'+18x 3 6nt-6t 4 f(-2)=101
1
5 a -5x° b Ex3 PR
3 2
1 20
d — e —
e %
7 a 21G3x-1)° b 3Qx- D@’ -x+2)
c 7 3
27x -2 (G —2)?
e 2%
33)(x% =3)?
8 a 3'+8 b 24r+4 c 124%+4
2
7x+6)
d 402 - )2 +3x—1 x(7xt6)
2 —
9 a - 132 x°(8x 221)
(x=5) (4x=7)
c 2x? =3x-3) —6x+23
(2x -3)? (2x+9)°
3x-7
e [ —
(2x-1)
10 a -6 b 3
Ma-L b L
14 5
12 a 7x-y-24=0 b 5lx-y-72=0
13 a x-4-3=0 b x+3y-6=0
14 »=4 15 (2,6),(-2,-10)
16 3x+y+8=0 17 4,2)
18 a 17x-y-3=0 b x+17y+51=0
19 a 6t b - X > ¢ 4
(t-3) 320 +3)?
20 a i 10kgs™ i 17kgs™
b i 13kgs! i 123kgs™!
21 -2.18 Pa/m’
22 ai 2m ii 1.5m b 2s
¢ i 2ms!' i Oms’! jii 4ms’!

VW ON O h N

10

12

7’ b

zxex'+l

SeSx
207+ 1 j
5 + 4e™)(x + ™)
Pt (3x— 2)
x3
4ezx+1(x +2)

Qx+5)°

n xve

3*In3

363

y=2ex—e

xInd4-y+4=0

b
c
a
b

6 Q

i 29627

i 1044 people/year
i 1126 people/year
55042 cm min™

i 142.8 cm min™!

— e_x

20+2—¢'"

2 Sx

b 10°In10

c 6572

e (3.96'2 + 5)€x3+5x+7
g 2 h

10610.7(

X

I &Qr+1)

(5x+3)

c 32" Hh2
5 x+y-1=0
1
b ——
3¢

b x+2-2-1=0

i 35826
ii 1240 people/year

ii 1361 people/year

ii 1087 cm min!

jii 177 722 205.4 cm min~'

20g
—0.091 g/year

i —0.147 g/year
iii —0.0063 g/year
66 079.4 cm

K
K | =

x’ -4
10x2 +2x+5
Sx+1

8
8x -9
=30
Ax+1D)QRx-7)
9(1_ 1) (Inx-x)®

X

b 7¢
ii —0.051 g/year

b 1321588 cms’!

3
3x+1
1522 +3
5% +3x -9

g 6x+5+l
X

6x+5
(x+2)(Bx-1)

k i(1 +Inx)?
X!

m — (nx)’
5
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n 6(2x+l) ( +In »)’°
%

o l+lnx P

2xInx+2x+1

X

3
ro32 ln(x+1)+x— s
x+1

x—2—-xlnx

1-Inx

1

xInx

e?*(2xlnx—-1)

' x(x—2)? o x(In x)2
Y ex(l+1nx] w 10Inx
& ,
, 1 1
2 fih=-3 T
4 x-2y-2+2In2=0 5 x-y-2=0
6 —% 7 5x+y-In5-25=0
8 5x-19+19In19-15=0
o 2
(2x+5)In3
10 CQIn2)x+y-1-4In2=0
11 a 20000
b i 10.6years il 43.6years
c P=20000 0% d 452 kangaroos/year
e i 447 kangaroos/year
ii 466 kangaroos/year
iili 518 kangaroos/year
1 a 4cos4w b -3sin3x
c 5sec’ Sx d 3sec? Gx+1)
e sin (—x) f 3cosw
g -20sin (5x—3) h —64% sin (+)
i 1dwsed® (@ +5) j 3 cos3x—8sin8x
k sec? (T +x) + 2x I xsec x+tanx
m 3 sin 2x sec’ 3x + 2 tan 3x cos 2x
n X COoSx —sin &
2x°
° 3sin5x —5(3x +4)cosSx
sin® 5x
P 92+7 sec’ 7x)(2x + tan 7x)°

q 2sinxcosx=sin2x

—45 sin Sx cos® Sx

- O YV ® N & b

12

o hoODN

o

7
9
11
13

s ¢ +2sin2x t —%cos(l—lnx)

U (+1)cos(e+x) v c9sx =cotx
sin x

W ¢ (3 cos 2x— 2 sin 2x)

e** (2tan7x — 7 sec? 7ix)
tan® 7x
12 3 6f3x-12y+6-m3=0
s =—tanx 5 —iz—ﬁ
cosx 3J§ 9
sec? x ¥

8x+ 242y -72-m=0

Proof (see worked solutions).

T 2 .o T 0 o T o
— seca®° b —— sina® € ——cos«
180 60 900
sin® x (4 cos” x — sin’ x)
a 750 b 525 c 975

d 2.6,64,11.6,15.4 ... days

e i -136fish/day ii 155 fish/day
iii -101 fish/day  iv 0 fish/day
0.23,4.27,9.23,13.27, ... days

i 9m ii 13m
0.2,5.8,12.2,17.8,...h

i Omh' i 3.6mh"
1.5,10.5,13.5,22.5,...h

iii 42mh!

Q »n Qo ™

748 = 10xt + 40 — 1; 424° — 4007 + 1247,
2102 — 1204 + 24u; 840x° — 240x + 24
7247

fx)= 102" - 3x2,f" (¥) = 402" — 6%
fr)=11,f"(-2)=168

7x5 = 124° + 162°; 42%° — 602" + 484%;
210x* = 24047 + 96

2
Y 43,90y
dx di?
fi-1)=-16,f"Q2)=40 8 —4x7;20x°
_L 10 26
32

le 12 x>l

18 3

204w — 3)*; 320(4x - 3)°
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1 b

1
14 f'W)=-—F—f" W)= —F/—— J
2=« 4J@2-x)
16 96
15 f/ @)= f" ()=
! Ga—1)2 ! Gx-1) 24
2
16 L2 24416 17 5=2
dr? 3 = : ~
2 X
18 196 19 =-2.7
20 d—y=4e4x—4e_4x
dx
2
d—g =16¢" + 1667 = 16y
dx
21, 22 Proofs (see worked solutions). C ¥
23 n=-15
dy .
24 y=2 cos 5x;——=-10 sin Sx 3
dx
dzy 4
—5 =50 cos Sw=-25y
dx |
25 f(x)=-2sinux; f'(x)=-2 cos x
f7 (%) =2 sin x =—f(x) \—4//3 -2 -1 1 3 /40X
26 y=2sin3x—5cos3x;;l—y=6cos3x+1551n3x
x
2
d—g/:—ISSin3x+4SCos3x=—9y
dx d y
27 4=-7,b=-24 28 fr()->_ N2
42 8
29 a 8m b 38m ¢ 3lms’ /\
d 26111572 <3 T T T T >
30 a 4cm -3 _\1/1 L2 N
b Maximum 20 cm, minimum 4 cm
c i Ocms! ii 25.1cms?!
di 8t’or-79cms? ii 8nlor79cms
2 e
iii 0cms? e d—f=—n2(h—12) !
1 a N \ T

[\
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7 fx)=2o"-Tx+11
y=2x-3x"+19

y:4x2—8x+7

6
f Gee2°
18

6x+ C

4Qx -7y @

2
f(x)=2x3—%+C
x5
f(x)z?—x3+7x+C

2
f(x)z%—2x+C

3

2
fw) = =3w+C e f=22"+c
5 « 1
y=x -9x+C b y:—T+2x_ +C

4 3
X 5% 2
==__=_+C d y=—-=-+C
72073 T
4 2
X X
=—-"—+ux+C
R T
2
LA L, b -X +c
3 2
1 11
-—+C d 2x2+6x3+C
7x’
-6
“E yultc
2,65 3 4\10
WE) @ b D ¢
S 10
2 a4 5. 17
@’ +3)* . I Cals VU
2 7
2 48 679
@ - ,c [ St)
16 108

X 3 1
== —x +S5x-——
y 4 X % n

8 f(1)=8
10 x=16§

12 y=20 +322 +x-2

3
15 5= 1514l
3 3
x3 2
16 sz—sz+3x—4§
17 f(o)=a"-o’ + 24" + 4 -2
18 y=3x"+8x+8

19 £2)=77
21 x=2"-27+3/-8-3

20 x=37-5t-2

—cosx+C b tanx+C ¢ sinx+C

d %tan7x+Ce —%cos(Zx—n)+C

2 a &+C b Lv¢ ¢ Inlxl+cC
6
d hl|3-1]+C e linl|i+5]+C
2
3 a F+5«+C b sinx+22’+C

2
C %+ln |x| +C

d 2 - +37%-3x+In |x| +C

e —l cos Sx—ltan9x+C
5 9

y=sinx -5 5 f(x):51n|x|+3
y=2 sin 22 +/3
fl) = 365 — 8eSx + 14¢°

4
6
7
8 a P=25000e"%*+10000
9
(0]

b 52900
x=e"+4
10 a £:3cos3t
dt
D Bam ¢ QB0
373 3
1D 2 B 3 A 4 C
5 a 5 b 2. c )
x
d a e (x+1) f inz
4x+5 xz
g 106 +1)
6 a -sinx b 2cosx ¢ sec’w

xSCCZ X —tanx

xZ

d xcosx+sinx

13 f@)=o"-o"—x+5

14 £(2)=205

-3 sin 3w g 5sec’ Sx

ISBN 9780170413220
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7 3x-y+3=0
8 12x+4/2y-4-3n=0
2
9 Z—;=—4c052t
t
10 a R
1-x? 1+9«x
10
c —_
1-25%2
2
11 - ;
e +1

12 a 2 —*+322 - 3x+C

b lf35x+C
5

C ltan‘)ac+C
9
d Ihjx+5+C
e %sin2x+C
f —4cosi+cC
4

13 33
14 y=2x"+6x" - 5x-33
1

15 ——
5(x-3)*
16 y
/N
3 7
17 2x+y-In2-4=0
18 4x+8y-8-7m=0
19 a B b - _ c 12
N V2542 1+
d £ e Z 5
J1-16x2 4+x

20

21

a 40xGx*+7)°
b 4(16x-3)2x-3)°

23

¢ 2

Bx+4)
d 2% (v +3)

3(x+1) sec? 3x — tan 3x

(x+1)°
a 0
b sinx+costx= E; i(ﬁj =0
2 dx\2

3

22 f(x):%+6x2 —49x+59

23
24

25
26

a -8 b 26 ¢ 90
a [la)=+-1 b P=@,8)
¢ 6x-y-10=0

+tan ' x

1+?

Y

AN
/xw A

27 fx)=24"-32" —3lx + 68

28

29

4 — 63y +3n-6=0

4_ o7 2, 10
Gt -5 . p 3@+
84 20

a C
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10
11

12

13

O NOU”LAO

2e
a
I_9
4
0
5
b 0
C 9+£—6
2
2022 —120x -1 —24(20x° 14022 —3x +5)
@+t (4x? +1)
a & +C b —%cos(x3)+C

(2% cos 2x + sin 2x)¢* S0 2

x3

2
y 3 g &

2x

D G :

cosx —sinx

sin x + cos x
252
6

l+lnxy—xlnx

X
(4

a 6=tan"' (41 b
a x=y+¢é b
¢ x—(L+ey=0

2
a S xor 1 b
tan x sin x cos x
cos(xz—n)
a ———+C b
3
x<?2 2
(_0070)
a x<1.5 b »>1.5

f'(x)=-2<0 forall x
¥y =3x">0forallx#0
(0,0)

x=-3,2

1+e%*

3032
P=(l+e¢1)

—Injcosx |+ C

2

X

L _+cC
2

HE=

c x=1.5

9 a (1,4 b (0,9
¢ (1,1)and (2,0) d (0,1),(1,0)and (-1,0)
10 (2,0)
11 x=2,5
12 p=-12

13 ﬂ=1§b=-6
14 a éx:Bﬁ—6x+27
dx

b The quadratic function has 2 > 0
b —4ac=-288 <0
So 3x% — 6x+27 > 0 for all «.

The function is monotonic increasing for all x.

15 P

17
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18 y 6 (0,5) maximum, (4, -27) minimum
7 (0, 5) maximum, (2, 1) minimum
8 (0,-3) maximum, (1, -4) minimum,
(-1, -4) minimum
9 (1, 0) minimum, (-1, 4) maximum
- T T = 1 0 m=-3
-2 5 & ..
11 x=-3 minimum
12 x=0 minimum, ¥ = -1 maximum
13 a 4P _ 2- 20
dx %2
b (-5,-20) maximum, (5, 20) minimum
19 A 14 (1 l) minimum
72
15 (2.06, 54.94) maximum, (-2.06, —54.94) minimum
16 (4.37,54.92) minimum, (-4.37,-54.92) maximum
N X 3600242
17 a ———
B ‘ V3600 -«
3 x b (42.4,1800) maximum,
(- 42.4,-1800) minimum
/
20 y
1 x>- i 2 x<3
3
3 y'=-8<0 4 y"=2>0
2 x 5 (—m,zgj 6 (1,9
_1 .
/ 7 (1,-17)and (-1,-41)
8 (0,-2):y"<0onLHS,y”>0o0nRHS
9 a No

Yes — point of inflection at (0, 0)
Yes —point of inflection at (0, 0)

b
21 (z,O)and@,sgj :
d Yes - point of inflection at (0, 0)
e

3x+2 2 23
22 == 2= 23 4=-1.75
2x+1 ( 37 9 “ g
10 y
1 3
24 y=—— %0 25 y=——+%0
y e y 4
1 (0,-1); showy’ <0 on LHS, y’ >0 on RHS
2 (0, 0), minimum x
3 (=2, 11); show f’(x) > 0 on LHS and f’(x) < 0 on
RHS
4 (-1,-2), minimum
5 (4,0) minimum
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12

13
14

15

16
17
18
19

None: (2, 31) is not a point of inflection since
concavity does not change.

Show that % >0 for all x # 0.
x

a (0,7),(,0)and (-1, 14)
b (0,7
a 124° +24 # 0 and there are no points of
inflection.
b The curve is always concave upwards.
a=2
p=4
a=3,b=-3
a (07 _8)’ (27 2)
b o6 1524421
dx
At (0,-8):
L
dx
At (2,2):

n
&
\%
=
AN
=}
o.
|
AN
o
\Y
o

(1
\
=
AL
=
\
S

o
|
v
o
A
o

b No, the rate is decreasing.

I

S

=Y

=Y
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6 M
1 y
6 f@)=o-3x—4
4
2
; 4 3 2 _\_\X
2
7 Do B, -
dt dr? —6-
8 a The number of fish is decreasing.
b The population rate is increasing.

< P

2500

t

9 The level of education is increasing, but the rate
of increase is slowing down. -

5 4 5 5 2 b 3%
10 The population is decreasing, and the rate of g f B P 1_1 4 \i
change in population is decreasing. \

3 (1, 0) point of inflection
(1, 0), minimum 5]

(0, 1), minimum (flat) .

(2,-5); ¥ =6 >0 so minimum
(0.5,0.25); y” = -2 < 0 so maximum 3 9 -'1_1 /102 3%
0,-5); f” (x) <0 on LHS, f”(x) > 0 on RHS y=@-1

Yes — point of inflection at (0, 3)

(-2, -78) minimum, (-3, —77) maximum 4 7

(0, 1) maximum, (-1, —4) minimum, 6-
(2,-31) minimum

O NOWUVLAOWDN=—=

5 y=pt+3

4

0

(0, 1) maximum, (0.5, 0) minimum,

(0.5, 0) minimum

10 a (4, 176) maximum, (5, 175) minimum (0, 3)
b (45,175.5) 7

11 (3.67,0.38), mazimum 1

12 (0,-1) minimum, (-2, 15) maximum, 54 1 2
(-4, —1) minimum

13 a s=4 b (1,0), minimum

14 m=-4 2

15 4=3,0=-9

MATHS IN FOCUS 12. Mathematics Advanced ISBN 9780170413220
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5 (0,0)

4,-82)

8 a (0,-7) minimum, (-4, 25) maximum

b (2,9
C

4, 25)

y=a +6x° =7

9 (0, 3) maximum, (2,

(4, -29) minimum
Ji
10

©,3) 3

- /]

—13) point of inflection,

,\ y=a'— 627 +3

2 3 4 57

(4,-29)

10 (-3,-25) minimum, (-1, -9) point of inflection,

(1, 7) maximum

1,7)

(=3,-25)

| y=2+9% -3 &

11 (=2,-33) minimum, (0, —1) maximum,

(1, -6) minimum

F) =3x" + 42’ — 1247

4 107

i
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12 (0, 16) maximum, (%, 10%) point of inflection,

(2, 0) minimum y
sl y=5sin4x
Ji al
0,16) y=Qx+)x-2) 31
24
1.
Az I foor sk fr e ks o
8 8 8 8 8
< T T T T T T T -2
-2 -1 . 1 2 3 X 3
J‘.
5
d
13 2__ 2 #( for any x 15 a
dv (1+x)? y
[
1 -
1
1
: -
by 12
14
1
—y ! >
<8 =7 il 1 2 3%
|_1'
1
-2+
1
-3
1
1—44
!
14 a
y
y =cos 2x

T T T T 3 y:%

os] m\ m Br om o sm\ 3w fin oop ¥ ‘
' 4\2/4 4\ 2/ 4 21, L 2
—-1.01 e 2’?

\ vy
AT Tt
1_
2
34
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1 Maximum value is 4.

=il) I

| N | P O

9, minimum value is -7.

4 Maximum value is 86, minimum value is -39.

3 Maximum value is 25.
| y
(-3,86) 100
501

f@) =2 + 327 36w +5

©, 5)

R e e T S

=8 =2 =

1
i 501

B
L/ (3,-22)

2,739

5 Maximum value is -2.

0,9

@,5)
BRERE
[l 9—o?

=Y

6 Maximum value is 5, minimum value is —16

1
3

7 Global maximum 29, local maximum -3,
global minimum —35, local minimum -35, -8

8 Minimum -25, maximum 29
Ji
30629

(-3, -25) 30

9 Maximum 3, minimum 1
Ji

i 3-/(;;:3)

IS S A e (S P . G
)

10 Maximum eo, minimum —co

Ji
3_

Il
—
0o
1

14

2
—3
\

S I O I U . O

e | S
g | E /A S

-
K
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The disc has radius £l cm. (This result uses

Stewart’s theorem — research this.)

See worked solutions for full proofs.

1 &=y 2 y=60-«x
5%
P=2x+2y A=xy
3 2—0:y 4 400_,
& TC7‘2
S=x+y S=2m? + 2mrh

5 a x+y=30

2 2
1 1
b 4-=(L,] +(1
(4") (H)
6 a ' +) =280=78400
b A=ux

| 7-2x
10 - 2x
V'=x(10 — 2x)(7 — 2x)
8 Profit per person = Cost — Expenses

= (900 - 100x) — (200 + 400x)

75t

700 km

700 — 75t

. 680-80¢
680 km
4’ = (700 = 752)° + (680 — 807)°
10 Distance AB: d = x> +0.5?

Va? +0.25

5
Distance BC:d=7 —«
_ =

4

t

See worked solutions for full proofs.

O 00 N O

10

11

2s,16m 2 7.5km
a y=30-«
b Maximum areais 225 m’
4000
-
P=2x+2y
b 63.2mby63.2m ¢ $12322.88
4mby4m 6 14and 14
-2.5and 2.5
x=125m,y=125m

a 7=x30-2x)80 - 2x)

b x=6§cm c 74074 cm’

a —=h

S=2mrr + )
b Radiusis3 m.
17200 b

7

S=2m’ + 2324 m’

12 a

13

14
15
16
17
18

19

12 cm

y
o +yt =127
A=xy=x\144 - &*
b 72cm’
400
7 =)
A= (x-10)(y - 10)
b 100cm’
1.12 m?
a 75mby7.5m
160.17 cm?
1.68 m, 1.32 m
a 4 =(00-80p + (120 — 608’
b Minimum distance 24 km
a d=0@"-2x+5)-(4w-2)
=2’ —6x+5
b 05

b 24m

MATHS IN FOCUS 12. Mathematics Advanced
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20

O O N O U -

10

11

a s=

| ~ |

Sot=

&
1500
)

Cost of trip taking # hours:
C = (s* + 9000)z

= (s> + 9000) ALY
)

= 1500(y+ 9000)

s

b 95kmh™! c $2846

A 2 C 3 D 4 C

(-3, -11) maximum, (-1, —15) minimum
e>11
6

50 m
x>-1

1
— -1
(2 )
375 _ ),

751’2

S =21 + 2mrh
b 39cm
a (0,0)and (-1, 1)
b (0, 0) minimum, (-1, 1) horizontal point of

inflection
¢ y
(-3,81) 2
1
1,1
-3 =2 -10

d Maximum value 513, minimum value 0

12 a

&8
125 — &2
2x
V=x’h

=h

b 6.45 cm by 6.45 cm by 6.45 cm
13 150 products

14 a y=v25-4’

1
A==
2xy
b 6.25m’
15 (0,1)and (3,-74)
16 179
17 y
5 x
1204
100+
80' y:xezx
60

11
27 2
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"y 5 a 3z units> b 5.5units’ ¢ T units’
y =2 cos 4x 7 4
2 _\ /\ / d i(e +eh e 23 units’®
14 2
T T T 6 & y
44 m\ m prom 5 T 6-
4/8 2 8 4 8
-2 44
2
X
1 k7
y=xx—2)

-1 3 &
_1_
~21 b 1 unit
7 a 4.41 units’ b  4.91 units’
2 16m’ ¢ 4.5 units’ d 4.5 units’
3 27;-20.25 8 2T it
4 £7(0.6) =1"(0.6) = 0 and concavity changes
5 Proof. See Worked Solutions. »=s=12.5 9 a 9 units’
5 2
6 y=x"+2x+3 . . . 5
b i 2.5units 1l 8.1 units

7 a y'=0at(0,0)

b y”>0o0nLHS and RHS 10 a 224units’ b 33unitss ¢ 1 unit
¢ y”<0onLHS,y >0 onRHS

1 11 a i 6units’ ii 14 units’
8 Minimum —l,maximum—g
9 87kmh’! b i 72 units’ ii 7t(\/E-’_z)units2
4 4
12 a 60.625 units’ b 73.125 units’
1 a 4.125 units® b 6.625 units’ 1 a 25 b 10
2 a 1.17 units’ b 1.67 units’ c 24 d 0225
¢ 1.27 units’ d 1.52 units® 2 a 28 b 22
3 a 6.5units> b 5 units’ ¢ 132 units’ 3 a 039 b 041
n(1+f) © . 4 a 1.08 b 0.75 ¢ 0.65
d RV 16(2+\/—)un1ts e 6.5 units d 094 e 002
4 a 28uit’ b 156uni’ ¢ 140unis’ S @ 751 e 3 GO0
6 a 289m’ b 3925m’
c 7.45km’ d 49225 m’
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L

o o o 3

8 b 10 c 217
=l e 10 f 54
3l h 16 i 50
3
g b le c 0
3 4
42 e 11 £ o4l
4 3
1
0 h 2= i 0
3
2
6= k 100 1 54
9
15i n 22E o 0.0126
6 3
70 m b 38km ¢ 258 cm
72§m e 142 cm
750 L b 51000L ¢ 810750
3 6 5
L yc b X +c c 2 .c
3 2 5
2 3 h8

” im+Ce Lonrc £ tsnic
2 3 8

2 32
%—3y+C h P+4x+C i %+%+C

3
x
~ + 2 +5x+C
3
o4l —x+C
5 4

S+ v 4c
2
8 7
x——3L—9x+C
8 7
4 3 2
T L X o+
2 3 2
6 4
L+ taeqc
6 4
3 2
4L—5L—8x+c
3 2
54 2
A _x X
5 2 2

1 T+——4x+C
j Y B S o)
4
3
a —L+C b 3JC—+C
7x7 4
4 3
c L _Pdid+cC d x—2x2+4L+C
4 3
3 2
e x—+3i—10x+(] R,
3 2 5
1
——+C
2 227
4 3 7
h ———x+— - ——
X 2% 4a*
3.6
i yT+—+5y+C
4 3
j t——%—2t2+4t+C
3 3[ 4
K 2 ooy L. NY ¢
3 244 4
5 3
n £+C o & +C
5 3
900° 5 y=2-2*+x+6
-11 079.25 cm's! 7 21000L
a3 5
a M.}_C b M+C
9 5
10 8
c Gre=l) +C d Gr=2" +C
50 24
5 13
e (4+3wx) +C f (7x+38) +C
15 91
=y JQx =5
g _M.'.C h M*‘C
7 3
3
i -—2(3x;1) +C j Ba+nT+C
3¥(dx+3)*
_;4_(] I &‘FC
16(4x —5)° 16
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1 5
= 2
2(2-%)2+C “;3) +C
2J(x+2) L c
35
288.2 b 11 ¢ -1
4 8
60g e 1 f 1
3 6 7
4g h il i £
3 5 5
1 4 3 1 2 6
@ +5’+C b —(x-3°+C
3 6
%(x3+1)4+C d %(x2+3x—2)5+c

1

E(3x2—7)7+c f

1 3\3
@G- +C
35 4737
1 6 5 3 2 8
—Q2x°=-3yY+C h —Gs+3)°+C

15 80

1 1
— @@ +40)°+C i —062-6r-2"+C
TR jopr-6e=D

2
108+ b —i
3 18 .
66 812.75 d 10 159§
2
564 537.6 f —1236;

3 4
‘19839ﬁ h 966
—474 618 565.3
I 23 =8
— -2) +61
15((x ) )
x:i[(xz-sf—l] b 7775m

10
1 4 —x 1 Sx
—e"+C b —«+C ¢ —+C
4 5
Lozic o Lo ¢ 3
2 4 5

~&4C h %67”—2x+C

L s i) 1
2 a —(-1 b -1==-1
5(8 ) e 2
267 9 4, 2
c T(e—l) d 19-—¢'C-1)
s 1 2 1
e Ze +15 f ¢ —e—lz
Lo, 5 1
g > ¢ +e —12
3 a 032 b 268.29
¢ 37855.68 d 346.85
e 755.19
1 67 1 3x
4 a —5°+C b —7+C
InS 3In7
c O =l @
2In3
5 a x2+x)" b ¢+C
6 f(x)zé(em—l) 7 23+5m
1 a nl2x+51+C b nl2¢*+1l+C
¢ Inl¥’-21+C
d llnlac|+Corlln|29c|+C
2 2 5
e 2lnlxl+C f §1n|x|+C
g Inl’-3ud+C h %lnlx2+2I+C
. 3 .1
i Elnlx2+7|+C j Eln|x2+2x—5|+C
2 a hl4xe-11+C b Inlk+3l+C
¢ lmpd-n+c  d LmpS+si+c
6 12
e %ln|x2+6x+2|+C
3 a 05 b 0.7 ¢ 16
d 3.1 e 0.5
4 a RHS=LHS
b Inlk+3l+2Ink-3l+C
5 a RHS=LHS
b x-5hhlk-11+C
3_
6 fx)=Ln[> ! 7 895m
9 2
8 4
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1 a sine+C b —cosx+C

¢ tanx+C d - —cosx°+C

b1
1 1

e —gcos3x+C f ;cos7x+C

g %tan5x+C h sin@+1)+C

. 1 A

i —Ecos(Zx—3)+C j Es1n(2x—1)+C

k cos(m-x)+C=—cosx+C
I sin(@+m)+C=-sinx+C

Etan Tx+C
7

o 9tan%+C

2 al
2 1
c Z_N d -
i ;
e ! fl
- 2
3 1
2 h -2
93 5
3 a sin

b cos(m-x)+C=—-—cosx+C

4 y:lsin4x+£
4 4

5 a x=185in%+20m
i 93+2cm ii 93
6 a d=—24cos%t+26 b 14m

. T sin x ++/3 cos
x+— [+Cor ———
3 2

n 8cos>+C
2

1 283

b - L_25
fﬁ—3

*iC

+2cm

3 4.5 units®

6 14.3 units’

9 8 units’

11 & - 1) units®

¢ 50m;2m;26m d 12h
1 1% units’ 2 36 units’
4 10g units’ 1 units’
3 6

7 4 units® 0.4 units’
10 24.25 units’
12 % (e — ¢) units’ 13 2.86 units’
14 29.5 units’ 15 4uni

ts?

16
18

20

22
24
25
26
28
30

11
13
15

13

1 V2.

2
—— =" qunits 17
V2 6
2 units’ 19
1 1% units’ 21
% units’ 23
In3—-In2=1In 1.5 units’
In 2 units’
0.61 units’ 27
18 units’ 29
4
L units’
2
1 .5
2 IE units 2
4% units’ 4
1 .2
IZ units 6
10% units’ 8
3 % units’ 10
1 Ii units’ 12
4.5 units’ 14
1.9 units’ 16
1 .5
lg units 2
1 .5
= units 4
5
208 units 6
% units’ 8
% units’ 10
1,
> units 12
36 units’ 14

0.86 units’

9 l units’
3
l units’
6
1 units’
3
1

5= units’

3
3.98 units’

20 units’
1.5 units’
1 .
2= units’

3
1 .
= uIlItS2
6
2 units’

60 units’
1l units’
3

47.2 units’

1l units’
3
10g units’
3
8 units’

2 3
166; units
z units’

3
l units’
3

2g units’
3
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15 (n-2) units’

17 2.2 units’

19 \/—_E_ 3\/§_7tunitsz

3 3
2 B 3 A 4 D
5 a 0.535 b 05
2 2
6 a 3L+x+C b Si—x+C
2 2
3 8
C A +C d Qi) +C
16
45
e —Gx 2) +C
60
X
7 3—+
In3
8 a 14units> b 27units> ¢ 28 units’
9 a 2 b 0 c 2%
d 6Z e 2282
9 8

10 (¢’ - 1) units®

12 —@cosx°+C
T

14 a Loy
4

¢ —'+C
2 9
(x°—6x+1) N
18

C

15 4L
2

17 i units’
4
19 3 units’

21 5.36 units’

23 a

—lcos2x+C
2

C %tan5x+C

16 % + In 2 units’

18 %(64 - 5) units’

11 3 units’
13 2E units’
3
1 2
b B Inlx" -9+ C

d Inlx+4l+C

16 ] units’
4

12
(x+3"2
84

20 %e4(36 — 1) units’

18

22 36

b 3sinx+C

d x—cosx+C

24

852 units?
3

25 a T=40e"%+175
b i 180° i
1
26 a — b
2
5
27 a @+C b
28 Lunits2
2
29 a %(x3—2)6+(] b

30
31

32

33

c i(2x4—1)3+c d
24

2 units’

a /2 units’

b 1 unit

¢ 1++/2 units®

a f(x):%[3(2x2—1)5+57]
b f(x):%taan

¢ =g

d f@=e*-15)"-1]

e f(x)z%ln @+ 1)+2

(.3
a x=2t3 9—4

b 37m

c 7.6s

a Show fix) = f(x)

175°
1 23
Go L.
B3
6
—+C

1 > 5
— GBx+2’+C
So(x )

é(x2+4x—3)4+C

b 0

¢ 12 units’

a RHS=LHS b In3= 03
2

9 units’ %
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Q x|~

> 1 1 2
_1_

b 3L units?
12
8 11.68 units’
a 3(x + 2)
2Jx+3

b 20\ x+3
3

10 a x(1+2Ilnx)

+C

b 18In3
11 i units’
12 a 6879.7

b 1375.93

c 1527.62
13 a 6879.7

b 1375.9 units’

¢ 1527.6 units’

11 8m

2
12 d_g = 7(=7 sin 7%)
dx

9
13 ¥ +24%+C
3

a 8 b 2r

(o T2}
0 =

6 7.3 units®

2_
/\\_ //y:x(x—l)(x+2)

14 y

y=a' = 32" —9x +2
/ i

(1) _9)

3,-25)

15 1% units’

16 3n22-5+C
4

17 £/(3)=20;f"(-2)=-16

18 68
19 - o 20 3
9’

21 l(tanx+ D*+cC
4

22 a fi1)=3,f'(1)=-2,f"(1)=18
b Curve is decreasing and concave upwards at

{,3).

y
3
2
1

voor
23 a P=8+4y=4
4y=4-8«
y=1-2x
A=34"+y

b Rectangle ; m X g m, square with sides ; m

2
24 y=3[%(x+4):| +5

25 f(-1)=0
26 12
27 0.944
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Answers @



28 a (2,0); point of inflection

b i ;
y=@x-2)

4

R /i/é R
4

29 a A
d
230 — 65t
B 125 - 80z
& =230 - 6587 + (125 — 807)°
b 23h ¢ 99.8km
30 a -2 661
128 128
8
31 450 cm? 32 (3";45)
33 1.099

34 (0, 3) maximum, (1, 2) minimum,
(-1, 2) minimum

35 28
15

37 f2)=-16 38 9units’ 39 3x’+26F
40 a 7900 L b 400 min (6 h 40 min)
a1 %(e‘?_n 42 953m

43 f(v)=x'— 42" —3x+20

12
4x+3

44

45 %ln(3x2+3x—2)+C

1-2 b 1
er xln3
47 x-y+2=0

46 a

48 (_l,—i} minimum
2 2

49 y=2cos3x+3
50 1|

51 a cotx b 5S¢ sec’ (¢ + 1)

52 0.393

36 10% units’

53
54

55
56
57

58

59

60
62

6 units’ b 14 units’

¢"(sin & + cos x) b 3tn’xrsec’x

c —6sin(3x—§)

120-2y-2-31=0

3¢ sin? () cos (¢) b sec’(na+D)

a

(5—e)units2 v

a Ll b L tnm+C
3 i

c llnx+C d SSin[ﬁJ'FC
2 5

1
e —§C058x+C

3x—2lnx—i+C
x

lESx

5
-1

+ L costr+C 61 (¢ —1)units’®
T

Note: Answers obtained from reading graphs are

approximate.

1aN b N ¢ N
d C e N f N
g N h C i N
j C k N 1 C
m N n N o N
p N q N r N
s C t N

2a 0 b C ¢ N
d N e C f D
g D h N i C
j N k D I N
m N

3 a e.g types of sport, hair colour
b e.g. heights, test scores, prices
¢ e.g. rankings, test scores, clothing sizes
d e.g. karate belt colour, size of take-away

o

==

coffee cups, Olympic medals
e.g. race times, length, rainfall

e.g. types of trees, housing, cars
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Score
2

Mol RN BN N I S

(=
!

Frequency
[N w A W
1 1

—_
!

Frequency

1

— w1 W N W NN

{Y

v 6

o

2 3

4

5 6
Score

ii Highest 9, lowest 2

Pizzas Frequency

12
13
14
15
16
17
18
19

Frequency
— N W A~ 1 O
1 1 1 1 1 1 f

3

— A A N N = =

A

7

8

"

9

12 13 14 15 16 17 18 19

Score

iii Highest 19, lowest 12

iv 15

iv

Gym attendance Frequency
108 1
109
110
111

113
114

Frequency

2
5
0
112 5
4
4

108 109 110 111 112 113 114

Score

Highest 114, lowest 108

110 and 112
Results Class centre Frequency
30-39 34.5 1
40-49 44.5 2
50-59 54.5 7
60-69 64.5 11
70-79 74.5 6
80-89 84.5 2
90-99 94.5 4
A
121
10+ 7K
g 61
=
4.
2.

34.544.5 54.5 64.5 74.5 84.5 94.5

Score

Highest 94.5, lowest 34.5 iv 64.5
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A Height (cm) Class centre Frequency b i Score Frequency Cumulative

155-159 157 5 LTy
160-164 162 3 ! ’ ’

a 2 1 8
165-169 167 3 3 3 T
170-174 172 6 4 0 11
175-179 177 5 5 2 13
180-184 182 5 6 5 18

ii o /
A ] 5
6- g 20
=]
=
51 2151
[}
>
g 44 E 10
: .
E 3- 6 5'
2 T T T T T T
1 2 3 4 5 6
14 Score
157 162 167 172 177 182 ¢! Sales Class Frequency Cumulative
Score centre frequency
iii Highest 182, lowest 157 iv 172 04 2 6 6
. 5-9 7 2 8
2 ai Number of cars Frequency Cumulative 10-14 12 3 11
frequency 15-19 17 5 16
10 4 * 20-24 22 8 24
11 8 12
25-29 27 9 33
12 11 23
30-34 32 5 38
13 9 32 o
1]
14 5 37 &
5 40
: &
" 1 £ 30
B
g 401 2 201
= =
2 301 E 10/
2 S L=
=5 201 2 7 12 17 22 27 32
=
g Score
S 104
O d i
—1 ' Scores Class Frequency Cumulative
0 11 12 13 14 centre frequency
Score 0-19 9.5 3 3
20-39 29.5 2 5
40-59 49.5 7 12
60-79 69.5 6 18
80-99 89.5 1 19
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-
-

o

(=]

! >

—_ —_
S “w
! !

wn
!

Cumulative frequency

[

9.5 29.5 49.5 69.5 89.5

Score

3 a

6
> 5
g4
g 3
= 2

1 l_

4 5 6 7 8 9 10
Score
b 11 times

¢ 6 rescues

4 a

10
9
8
7
6
54
4
34
2
14

Frequency

5.5 155 25.5 35.5 45.5

b 382%

Play tennis
Do not play
tennis

b i 11.8%

36.5%
o
13
e 745%

Score

Play soccer

12
27

Do not play

soccer

35
28

6 a 16

Frequency
— N W A1 O\

7

5

d 87.5%

0

T o Qo

Weight Class
(kg) centre

50-59
60-69
70-79
80-89
90-99
100-109

Cumulative frequency

—

54.5
64.5
74.5
84.5
94.5
104.5

Frequency Cumulative

R S R =, W~ =N

frequency
4
8
14
21
23
26

54.5 64.5 74.5 84.5 94.5104.5

i 12

50%
25%

Sport
Tennis
Soccer
Athletics
Cricket
Basketball
Volleyball

Score

Frequency

90
120
60
180
150
120

ISBN 9780170413220
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9 a 193% b 31% b junk mailitems Frequency

c 1 6
2 2
3 2
4 2
5 1
6 3
7 4
14 Stem-and-leaf plots list individual scores so
retain all details. Not easy to draw, and can be
long. A grouped frequency distribution table
groups scores so individual data is lost. Easy to
draw and compact.
15 a 4g- -100%
10 a 87 b 559% 90+ L 90%
c 65% d 76 80 -80%
11 a 430 b 48.6% ¢ 50.2% 70 -70%
60 F60%
d 221 e U2
221 501 F50%
12 / 40 1 -40%
35 ] 301 30%
20 F20%
g% 10- L10%
Q
35 254 T T T T
= e %] @) =
H 3 e = £
2 20- g 2 § &
ERLE @ 3
g
S 10 b 200 - 100%
180 1 F90%
o % 160 L 80%
T T T T T T T - 140- B 70%
4 5 6 7 8 9 10 1204 L 60%
Score
100 1 F50%
13 a 80 -40%
£ 60 -30%
g5
§ 4 40 F20%
g3 20+ - 10%
)
1 T T T T
@ =) edqd 35
T T T T T T T [} o j=ayed =t
1 2 3 4 5 6 7 2 g8 P& & g
Score 5 E. E Q
8 g =
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¢ 200+ -100% ii A
1801 L90% 301 e
160 1 -80% g 55 7
140 1 F70% %
120 L60% & 209 7
100 L50% 5 151
80 1 L40% E 0.
60 -30% 3
40 -20% o
) 10 T A R
gdl'? 5’5"9 QIQ EIQ ;:Q . Scores
g_é‘ E: &3 Em@ =N m 3.5
"%. ° 3 : ? b i Lollies Frequency Cumulative
2 frequency
45 3 3
46 5 8
1ais ii S iii 5 47 1 9
b i s i 4 iii 5 48 7 16
c i 16 ii 18 iii 17 49 3 19
di 57 i 4 iii 5.5 50 1 20
e i .51 i 1.49 i 1.49
2 a Brown b Tabby ii y
3ais i 6 i 6 2 50-
b i 524 i 52 i 51 %15_
c i 17.56 ii 18 iii 20 E
d i 1033 ii 104 iii 104 g 107
4 a3 b 15 E s
c 35 d 3 ° =
5ai 924 ii 8-10 45 46 47 48 49 50
b i 17 i 20-24 Number of lollies
c i 687 il 70-84 i 48
di 39 i 20-24, 50-54 (bimodal) ¢ i Time (h) Class Frequency Cumulative
6 ai Athletes Frequency Cumulative centre SN
frequency 1-5 3 7 7
1 5 5 6-10 8 5 12
2 6 11 11-15 13 3 15
3 4 15 16-20 18 6 21
A 8 23 21-25 23 7 28
5 5 28 26-30 28 2 30
6 2 30
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—_ ) )
wn =} [
1 1 1

Cumulative frequency
—
S
!

d i | Time
(min)
2.5-2.8
2.9-32
3.3-3.6
3.7-4.0
4.1-4.4
4.5-4.8
4.9-5.2

-
—
L")
(=]
L

— —
o w
! !

Cumulative frequency
v
X

Class
centre

2.65
3.05
3.45
3.85
4.25
4.65
5.05

>t 1|

13 18
Times

23 28

Frequency Cumulative

A L = O O N W

frequency

3
5
5
11
12
16
20

4.0

O 0 N QN v R W N

ii 5.35

2.65 3.05 3.45 3.85 4.25 4.65 5.05

— W = T N W W

Times

Score Frequency Cumulative

frequency

1
4
7
13
18
19
22
23
5

v

b i

o |38
(=
1 1

_
£

Cumulative frequency
G S G

5.5

Number of Frequency Cumulative

movies
2

O O N N W

N
3]
W

S
S v o

Cumulative frequency ¢
v

N O W o= AW N O

=
(@)

frequency

1
1
3
6
10
11
14
14
16

Ages

20-29
30-39
40-49
50-59
60-69
70-79
80-89

54.5

Class
interval

24.5
34.5
44.5
54.5
64.5
74.5
84.5

Frequency Cumulative
frequency

6
10
5
11
7
3
6

2 3 45 6 7 8
Number of movies

iii 50-59

9

6
16
21
32
39
42
48

10
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iv / d 5
§‘50- 7 5 401
£ 2
%40- E 30
H 2
530 5 201
2 20 E 10
g S
S 104
34.5 44.5 54.5 64.5 74.5 84.5 94.5
24.534.544.5 54.5 64.5 74.5 84.5 Score
Ages Median = 66
v 545
8 a i 32
Il i\\/[/[ean: 6626.42, ;10 rnode,d medial;.= 64 » 1ai> i3 i 45
||.| ean = 66.25, no mode, median = b i 11 P i 13
b i1 . ..
6M o il m . e ; c 1 n 8 m 9
" Mean‘é'émode‘éme;“‘7 di? i 3 i 5
iii =6. = =
i 97ean , mode = 6, median 2 0,=2,0,=45
c
I 3 a 23rd percentile = 24, 55th percentile = 25.5,
Il Meg? = 47461 ,Smode =50, 91st percentile = 28
fedian =a5. ) b 2nd decile = 24, 8th decile =27
ili Mean =43.2, mode = 50, median = 43
. 4 a
d i3 5
il Mean = 6.1, mode = 5, median = 6 £
iii Mean = 6.3, mode = 5, median = 6 ;.;20-
9 Outlier 1. It changes the mean. :; 151
10 a 17.One student had a very low score on % 10-
the test. E
O 51
Class Class  Frequency Cumulative —
centre frequency 10 11 12 13 14 15
10-19 14.5 1 1 Score
A | 2 0 ! b i 11 i 14 i 12
30-39 345 2 2 iv 135 v 105
40-49 44.5 3 6 5 a 42 b 37 ¢ 38
50-59 54.5 6 12 d 43 e 37-47
60-69 6.5 9 21 6 a 100 b 20% ¢ 12
70-79 74.5 7 28 d 14 e 69th
80-89 84.5 4 32 7 a 12.5%
90-99 94.5 4 36

C Mean = 65.6, modal class = 60-69

i
il Mean = 67.1, modal class = 60—69
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b 4 a 6.76 b 7 c 7

ol d 4 e 15
g‘ 5 a Nooutlier b 19 c 1
%20-
= 1ai 54 i 2.1
g 10 . o
g b i 525 i 14.6
9 5] ¢ i 1233 i 161
di 63 i 1.8
o 1 2 3 4 e i 176 i 1.96
Number of pets 2ai 72 i 521
c il ii 0 i 1.5 b i 19 i 3.8
8 a 0774 b 38% c i 135 i 1832
c A di 14 ii 196.6
50 e i 23 ii 5.2
g 3 ai 84 ii 24 iii 5.8
5. 40+ b i 44 i 1.7 iii 2.9
%;30_ € i 341 i 15 i 2.39
_"_:'é d i 512 i 149 il 222
g 201 4 a4 b 15 ¢ L4
© o0l 5ai 734 i 163
I b Yes,20-29 i 7438 i 144
0.67 0.72 0.7 0.82 0.87 6 a Yes,53.
Reaction times (s) Q3+ 1.5 xIQR =30.5+15.75 =46.25
di 074 ii 0.77 iii 0.72-0.82 Q,-1.5IQR=20-15.75 =4.25
9 ai sl i 38 i 79 So 53 is outside 4.25-46.25.
b i 11 ii 6 iii 14.5 b i 84 i 53
c i 1329 i 1153 iii 154.6 7 a 92 b 35 c 12.6
di 155 i 145 iii 17.5
1 a Positively skewed, unimodal
1 a 16 b 71 b Negatively skewed, unimodal
¢ 39 d s ¢ Positively skewed, multimodal
2 ai 65 ii 5 m 4 d Symmetrical, unimodal
b i 2 i 5 i 1 e Positively skewed, unimodal
c i 40 ii 100 iii 55 f Bimodal
d i ii 6 i 1 g Negatively skewed, unimodal
3ail7 ii 5 iii 2 h Bimodal
b i s ii 5 iii 2 i Positively skewed, unimodal
c i 17 ii 9 iii 4 j Multimodal
di 14 ii 19 iii 5
e i 6 i 7 iii 2

MATHS IN FOCUS 12. Mathematics Advanced ISBN 9780170413220



Positively skewed

Positively skewed, unimodal
Symmetrical, unimodal
Bimodal

Negatively skewed, unimodal

Symmetrical, unimodal

Q 0 o 0 U Qa T

A

10 11 12

5 Set 1: bimodal, Set 2: positively skewed,
unimodal
6 a Plot 1: positively skewed,
Plot 2: negatively skewed
b 5 c 1

L

9

10

b

b

Score
145-149 147 3
150-154 152
155-159 157
160-164 162
165-169 167
170-174 172
175-179 177
180-184 182
185-189 187

Bimodal

Class centre  Frequency

—_ W N W W

— & o

-
~J
-
=
-
~J

i 7 i

Symmetrical

Class discussion

2 0 0~ T Q0

2 o 0 T

Q o T

i 7
i 2
i 3

Class discussion

Sample 1 Sample 2

9 8 7|14

9 8 7 5 3 0]15]1
9 7 6 4 2 0|16|2 4 5 6 8
7 6 2 1 0(17|2 3 3

[
oo}
O

80 1 1 1 2

Sample 1: 161, Sample 2: 172.5

Sample 1: 30, Sample 2: 31

Class discussion

i Bank1:5.08, Bank 2: 2.77, Bank 3: 11.95
ii Bank I: 4, Bank 2: 1, Bank 3: 13

Bank 1: 4.1, Bank 2: 2.4, Bank 3: 4.4

Class discussion

Class 1 0—|:|:|—0

50 60 70 80 90 100

Class 2
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Answers @



b i Class1:82.5, Class 2: 88 11

ii Class 1: 17, Class 2: 10.5 8.0% -
iii  Class 1: 79.4, Class 2: 85.8 7.0%
iv Class 1: 38, Class 2: 28 6.0%
5 a 5.0%
Camera 1 Camera 2 4.0% 1
99 96 56 3071
2.0% -
765 4433 2|7 0%
9 5 43 0]8 0.0% +—m——F—+—+—+—+——
UK S e rEe Sy
S
3010 hog
11({3 6 8 9 9
120 0 2 2 3 4 5§
3]0 0 1 5 5 8 1 2 ¢ e
4 D 5 D 6 A
14|10 2 .
7 Mode 8, median 7, range 5
8 a 59 b 10.75 c 95
b Camera 1: 77.3 kmh™'; Camera 2: 126.1 kmh™ . v
i I di 66 ii 43.97
¢ Camera I: 60 kmh™; Camera 2: 110 kmh o
9 Mean 55.7, standard deviation 23.5
6 a 175 b 17 c 10 10 " 5
a
d 2.67 1 d s
7 ai 557 i 5.86 " ¢
. oo a
b i 3.16 il 1.25
¢ The average test score is similar in both tests,
but test 1 has a wider spread of scores. B {0s
8 a Parents: 2, Children: 4 § 801
o
b i Parents: 4, Children: 3 &
ii Parents: 5, Children:6 ¢ 6 £ 601
[}
9 a Science: 70, English: 63.5 ‘E 404
b Science: 69.8, English: 68.8 3 2
¢ Science: 12.8, English: 13.4 d 10 | 7
10 a The graph makes it look as if city access is T T T T T
about 3 times as high as country access. IS 4 Cl7 10 13
b 100%- core (Class centres)
90% - b 55
80% - c i3 i 10 iii 13
e iv 4 v 12
60%1 12a 15 b1 ¢ s d 2
50% A
40% A 13 Mode
30% A
20%
10% A
0%

Cilty Coulntry
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Cumulative frequency
o
o
1

40
20+
1 2 3 4
Score
b i 2 i 1.5
15 a 76 b 135 c 6
16 Mean 44.8, mode 49, median 45
17 a 3 b 35
18 a i 17 i 1442 iii 14,18
iv 15
b 2
c i 8 i 15.1 iii 14,18
iv 15
d Affects range and mean.
19 a i 546% ii 22.7% iii 27.7%
iv 59.6%
b
2000 r 100%
1800 F90%
1600 A F80%
1400 F70%
1200 1 F60%
1000 F50%
800 -40%
600 F30%
400 -20%
200 F10%
& &

20
600

5004

400 ~

300

200

100

22

o N U Q

0

InoLp

r 100%
F90%
-80%
F70%
F60%
F50%
-40%
F30%
F20%
10%
s |w :r‘ld @ T - O|
5 §f g5 g% ¢ ; g
~ 5 2E & 9 2w
o o0 5 R KB Q
5] o a & a.
=] > 7] =]
aQ
North =47.5, West = 43
Mean 46.5, standard deviation 7.8
Mean 43.4, standard deviation 10.7
Slightly more mushrooms found in the North

region on average, spread higher in West
region so results more variable.

(R

4 5 6 7 8 9

Term 1: 7.5; Term 2: 5
Term 1: 2; Term 2: 2

Term 1: mean 7.3, standard deviation 1.4;
Term 2: mean 5.6, standard deviation 1.2

Students did better on average in Term 1.
The 2 assessments had a similar spread.

Bimodal. Female heights may have their own
mode and male heights have their own

(higher) mode.
Mean 168.3, variance 92.2
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3 a

—]

T T T T T T T T T T T T T T T T T T T T
6 7 8 910111213141516171819202122232425

5
b Positively skewed. There is an outlier at 25.

I

Without the outlier it is still slightly positively

8

9

10 11 12 13 14 15 16

skewed, but it is more symmetrical.

4 ai 15 i 5.66
Score x x—X (x—x)*
7 -8 64

11 =4 16

15 0

19 4 16

23 64

Sx-x)=0 Xv—2x)>=160
c 5.66

5 25375
6 a Set B has a higher average or centre, and

more consistent results (less spread out
than set A).

b Set B has a higher average and is less
consistent (more spread out).

a Mean 6.04, standard deviation 1.41

¢ Positively skewed
a Positively skewed
b Negatively skewed

%

t(
(=)

f=)

N
®oq .

20 40 60 80 100120140160 18020
Height (m)

The shape seems to be linear in a positive
direction.

As height increases, weight increases.

3

e
1
[ ]

Number of bedrooms
— N W B
i

[ ]

°

12345678

Number of people in family
The scatterplot is non-linear, or linear
(positive) with outliers.
With some exceptions, the more family
members, the more bedrooms in the home.

1300
1200
1100

k
—
=)
S
S

N

Amount earned pCI' wee.
~1
j=3
(=]
!
[ )

20 40 60 80 100120140160 180200
IQ
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b The scatterplot has no pattern, or is linear 7 a ,

)
(positive) with outliers. 104
¢ With some exceptions, the higher the IQ, the 9
more the person earns. g o
4 a 74 e ° °
100 61
901 e 3 y
= 80 . . 4 °
< 70 . ° 39 .
.(_‘% 604 O 24 ° °
50 ‘ 1 *
E L] T T T T T T T T T T T T
ﬁjg 123 456789101112 "
20 b Linear in a negative directon
10+ 8 a B b C c C d D
12345678 9101112 O & Fc 9 B h A
Hours of sleep i C J D
b The scatterplot has no pattern.
¢ There is little or no correlation found
between amount of sleep and exam results. 1 aG b B c F d A
5 a e C f D
1007 N 2 ai ]
901 . )
S 801 . o ® 120
8 797 o 100 .
2 60{ o ° = -
g 50- L s, ‘
£ 40{ °® £
<
& 30 § o e :
201 40
10
T T T T T T T T T T T T l; 20-
2 4 6 8101214161820222426 _

O T T T
Iforres ol s el 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9

The shape is linear in a positive direction. . Height (m)
¢ As the number of hours of study increases, i 0571
exam results increase. b i
6 a Non-linear i .
b Linear in negative direction . j: °
¢ No pattern o 3:0_ ¢
d Linear in positive direction 5 55 °
e Linear in negative direction with outliers 3 2 ®e
f Non-linear M
g No pattern 1
h Linear in positive direction 0.5
i Non-lincar ¥ 0 20 30 60 50 100130 130160180200
J Non-linear Height (cm)

n 0.284
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90 ° 6 °
80 ° 5.5
°
_ 70 A 5 R
& 60 4.5
2 on °
-:E; 50 o ,é 44
& 407 £33
°
309 £ 30/ .
20- E
2 2.5
10 = .
2.0
0 T T T T T [ )
0 5 10 15 20 25 1.5 L4
Study time (h) » °
ii 0.181 05l
d i '
300 0 T T T T T T
= 0 500 1000 1500 2000 2500 3000
_§ 250 ° Number of cars in car park
& 2001 o i 0.930
9 .
_§150- ) g i \
g 1007 . 45 000
< 50+ o o
X o, 40 000 .
5 10 15 20 25 30 35 35 0004
Temperature °C) ::30 000- °
" =) °
i 0.685 S 25 000
e i 520000
1400 515000
[ )
g 12007 ° 10 000
= 1000+ 5000
o o [ ]
g 800- 0 T T T T T T
§ 600 A 0 10 20 30 40 50 60
7 4001 Age
200 ° A i 0.749
°
0

0 20 40 60 80 100120 140 160 180
Forest cleared (ha)

-0.908
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.
h i
ii
..
i

Q

N

@

[}

o

=

w2
.
ii

. .
J i

.

X

&

2

=1

w

[}

$—

g

g

a8

.
ii

3 d,ef,

100

Weight (kg)
wn
i
°

10 15 20 25 30 35
Exercise h/week

0 s

-0.430

0 T T T T T T T T T T
0 02040608 1 12141618 2
Height (m)

0.905
A

Hours of sleep

—0.182

i (Class discussion)

0 T T T T T T T T T T >
0 10 20 30 40 50 60 70 80 90 100

4 a 040 b -0.39
c 0.99 d -0.60
5 a,cand f (Class discussion)
All answers are approximate.
1 a y=0.6x+0.7 b N=-2:+23
¢ V=5.6x+32 d P=14t+63
e A=-8x+98 f x=52r+480
2 a \
100
804
g 604
\[;’ @
40- °
20-
510 15 20 25 30
t (min)
b T=-2t+95
¢ i 61°C ii 25°C

d Good model when interpolating, but not for
extrapolating because it can only cool to
room temperature (23°C) but not below this.

t (years)
b P=-25t+1045
¢ 870
d 42 years
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4 a
401
39.51
39- L
3851
- 384
37.54
37
2 4 6 8 10
t (min)
b T=-024t+40.1
c 36.5°
d No (class discussion)
5 a )
3504
3004
]
g, 250+
8
.4?;200- .
> 1504
7
100
[)
504
1 23 4 5 6
t (weeks)
b N=37.5:+42.5
¢ 418
d No, because the number of people cannot
keep increasing forever.
1 a i »=0.9923 il m=243
b i »=0976 ii =389
2 a i y=37xr-49

16
14
12+
10

Breakdowns
D

=21 Age (years)

/
i y=-2.65x+52.18

ii \

(o
o
!

Popularity (%)
2 W

Bl

°

/

304
20
10
1 2.3 4 5 6
Time (years)
i y=-12.24x+127.43
i ‘
120
°
1004 °
= °
~ 80_
=
Q
= 60+
°
40
20
1 2.3 4 5 6
Time (years)

i y=69.88x+355.43

MATHS IN FOCUS 12. Mathematics Advanced

ISBN 9780170413220



ii ] 5 a
700 1800+
6001 > 1600+ .
2 500 ) _ 1400
5 ° b=
S 400 5 1200+
8 &
< 300 £ 1000 o
g
200 2 8004 e
3 °
1004 =600
0 T T T T T T T T 400-
0 05 1 L5 2 25 3 35 4
Size (L) 200
H — 0 T T T T T T T
SHLACS 0 10 20 30 40 50 60 70
ii Age
2504
2004 3 b 0395
2 1504 ¢ y=06.6x+853.5 d $1181.92
G 1004 e No. For example. using the equation to find
the age of a person earning $1800 would give
50
a 145-year-old!
0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90
Age
3 a r=-0.954, which shows a high negative 1 C 2 B 3D 4 A 5 C
correlation. This means that the regression 6 a

line has a negative gradient and that the mass
decreases as time increases.

b m=-0.614r+23.56

i 125kg ii -133kg

d The answer to c ii shows that extrapolation is
not useful in this situation. The ice has

melted to 0 volume before an hour has passed
and the equation is no longer relevant.

(o)

4 a O T T T T T T T T T
35004 0 1 2 3 4 5 6 7 8 9 7%
[ ]
30001 . y=5x+10
@2500- b y
% 2000- 60-
QO i
1500 50.
1000+ °
40-
500
ol 30 *
0 05 1 1.5 2 25 3 35 4 45 50 )
Weight (carat)
.. . .. . 104
b 0.993.This is a high positive correlation.
¢ y=831.7x+69.2 L S S S

d $1732.59
e 11.94 carats

ISBN 9780170413220 Answers

y=5.1833x+10.083




a C b A ¢ D d C e
e B f A g C h D

a 0.84 b y=0.758x + 10.88

¢ 56 d 78 .

¢, d are causal (Class discussion) °

r=08,y=64 3 a

- 80-
704
60

—~ 501

2 401 o

0

b The correlation is non-linear, so a least
squares regression line would not be a good
approximation

e C /
[ ] 90_

° 80+
70
60
50
40-
30
201
10-

[ ]

[ ]

[ ]
V(L)

° ° 0 A T T T T
0 10 20 30 40 50

70

C o V'=0.1563¢"137T

° 4 a y
® 2.5

2 .
1.5 . ¢
14

Height (m)

0.5 1
0

0 2 4 6 8 10 12
Shoe size
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b 0.876

¢ y=0.052x+1.34

d i 0992

ii y=0.054x+1.35

e No. Shoe sizes cannot keep increasing

1A 2 A 3D 4 D B
6 O T T T T T
Score  Frequency 0 2 4 6 8 10
5 5 y="7x+ 15 (answers may vary)
6 2 b i
704
7 3 604
8 2 504
9 3 40 .
301
b /
8 204
10
O T T T T T
6.
0 2 4 6 8 10
g
%4- y=5.869x+11.964
& 8 100+ - 100
2-
90 4 - 90
y T T T > 80 - 80
5 7 8 9
Scores 70 4 L 70
C [ i L
20 60 60
50 A 50
151 ol "
g
210 30 1 - 30
2
= 20 L 20
5-
10 4 - 10
é 'I7 (I) T T ’-IU T
Scores § E(? 5 %>
@ = g‘ 8
d 7 < R F
2 @ o
e 3 o 2
f g <

9 Mean 6.375, standard deviation 1.87, variance
3.48

10 a Mean 8.04, standard deviation 1.54
b 3 isnot between 4 and 12, so 3 is an outlier.
¢ Mean 8.26, standard deviation 1.15

ISBN 9780170413220
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11 Mean 6.43, mode 6, median 6, range 5
12 a 52
b Mean 3.58, standard deviation 1.01
c 4
d

13 -0.82
14 a

15 categorical nominal
quantitative continuous
categorical ordinal

quantitative discrete

o o o T Q

quantitative discrete

16 a C b D c B d A
e D f C
17 a 3.5 b 2.1 c 45 d 25
18 (4,-143) min, (-2, 73) max, (1, -35) point of
inflection
19 a x=£,5—n
6 6
b LT 5% Tn
4444
¢ LR 2 4n s
33733
20 a 399 b 20100
1 a 210 b 13th c 57
2 a 39 b 29th c 32
3 a 3n+3
b Sn=%n[2><6+(n—l)><3]
4 a 00lm b 91.5m
5 a7’ b 10.5m
6 a $2050 b $2100 ¢ $2150
d $2500 e $3500
7 a 1.25m b 8
8 a 45-5kg b 18th
9 a 49 b 4mm
10 a 3m b 3k(k+1)m ¢ 9
1 ai 93% il 86.49% i 80.44%
b 33.67% ¢ 19 weeks
2 a 96.04% b 34 days ¢ 114 days
3 a i $23200 i $26912
i $31217.92
b $102345.29 ¢ 6.2 years
4 a 774% b 13.5years ¢ 31.4vyears
5a b . c 12 d 2
9 9 9 99
e 22§ L g 12 h i1l
11 30 90 450
i % i xe
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6 0.625m 7 15m
8 20cm 9 3m
10 a 4.84m b After 3 years
11 a 747 cm b 75cm
12 300 cm 13 35m 14 32m
15 a 1,8,64,512, ...
b 16777 216 people
¢ 19173 961 people
1 a $6895.85 b $6999.79 ¢ $7633.37
d $6857.36 e $7207.26
2 a $2852.92 b $1272032 ¢ $4038.13
d $5955.08 e $87362
3 $893262 4 $3552.86
5 $21173.72 6 $1069.23
7 $4902.96
8 a $1125.68 b $2209.20 c $14930
d $96 630 e $305 900 f $902.22
g $1300.26 h $3090.90 i $1061.50
J $3866.10
9 a $8705.49 b $4971.66 ¢ $4631.99
d $9705.91 e $8227.07
1 a $740.12 b $14753.64
¢ $17271.40 d $9385.69
e $5298.19
2 a $2007.34 b $2015.87 c $2020.28
3 a $4930.86 b $4941.03
4 a $408.24 b $410.51
5 a $971.40 b $972.12
6 a $1733.99 b $1742.21 c $1747.83
7 a $3097.06 b $13.47
8 a $22800.81 b $945.92
9 $691.41 10 $1776.58
11 $14549.76 12 $1 301 694.62
13 a $4113.51 b $555.32 c $9872.43
d $238.17 e $10530.59
14 $4543.28 15 4years 16 8years
17 a x=7 b x=5 c x=8
d x=65 e x=8.5
18 $7.68 19 Kate $224.37

20
21

22

23

24

25

10

Account A, $844.94

a i $39400.53 i $41812.16
b 27th year
a i $128547 i $175196.37
iii  $230700.16
b 28th year
a i 4years ii 17 years
b i 31% ii 1.8%
a 1.9990
b 4=108
=1.9990 to 4 decimal places
FV interest factor is 1.5209.

A=115
=1.5209 to 4 decimal places

a $10125 b $3745.92 c $2720.63
d $20410 e $6194.05

a $49759.29 b $5524.36

c $94334.25 d $2074.02

e $274948.05 f $3981.08

g $20103.20 h $15559.48

i $327214.50 J $1 474272

a $10789.40 b $22839.56

c $69720.25 d $9511.37

e $11513.83

$477 076.25 5 $2074.70

a $1469.39 b $2811.42 ¢ $1266.10
d $614.91 e $30242.55

$296.59

a i $47000 ii $43880 iii $40635.20
b $43756.80 c $41833.42

a $125750 b $126507.50

¢ $127272.58 e $125376.88

d $125757.53

Graph A:

a 18 months b $10400

¢ 36 months (3 years)

Graph B:

a 27 months (2 years 3 months)

b $12200

¢ 46 months (3 years 10 months)
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11 a
12 a

18 b 21
9% 3%

-8

1 $40728.17 2 $3383.22
3 $65903.97 4 $2846.82
5 $6181.13 6 $4646.71
7 $21426.03

8 a $26361.59 b $46551.94
9 $45599.17

10 a $7922.80 b $1584.56

11 $500 for 30 years ($11 640.86 better off)

12 Yes, $259.80 over

14 a
b

o Q 0 a Q

(6, ]
0o a"@ oaono o=@ o0

13 $818.72
$37.38

Proof (see worked solutions).

$19 234.54 b $3177.64
$99990.13 d $1798.81

$45 659.71

i $5978.52 i $978.52

i 6.5%

i $24225.60 i $8325.60

i 10.5%

i $159785.28 i $79785.28

i 8.3%

i $272127 i $37 127

i 0.63%

i $1710.48 i $362.48

i 13.4%

$154.64 b $304.20 c $854.64
$2605.80 e $2549.04 f $686.37
$568.89 h $3021.75 i $3922
$5680

$3946.90 b $947 256

$266 756 d 1.96%

5 years b 10 years ¢ 20 years
30 years e 10 years f 25 years
10 years h 15 years i 10 years
20 years

6% b 45% ¢ 2%
8% e 55% f 7%

13
14

15
16

11
12

13
14

g 2.5% h 3% i 75%
J 4%

$1047.62 2 $39446 3 S139.15
a $966.45 b $1265.79
$2519.59

a $868.46 b $55907.60

a $77.81 b $2645.42

$78 700

a Get Rich $949.61, Capital Bank $491.27
b $33 427.80 more through Capital Bank
a $875.60 b $43778.80
$61292.20

NSW Bank totals $5791.25, Sydney Bank totals
$5557.88 so Sydney Bank is better.

a $249.69 b $13485.12
a $13251.13 b $374.07

¢ $20199.78

a $1835.68 b $9178.41
a $10.36

b Proof (see worked solutions).

C 2 B 3 A

$21 980.94 5 $1672.74

a FEach slat rises 3 mm so the bottom one rises
up 30 x 3 mm or 90 mm.

b 87 mm

90, 87, 84, ... is an arithmetic sequence with
a=90,d=-3.

(o]

d 42mm e 1395 mm

a $121320 b $58820 c 18.8%
a $723.22 b $9995 ¢ $2925.27
d $16785.90 e $11345.01

a $24050 b $220250

a $184867.25 b $182829.42

¢ $180786.49

$1285.19

a 10 stacks b 110 boxes

a % b % c 1%
$3400.01

MATHS IN FOCUS 12. Mathematics Advanced

ISBN 9780170413220



15
16
17
18
19
20
21

A ON -

$15988.89

$2392.03

$343 886.91

$9872.43

15 weeks

$23 000
28 years

$2880

51.4°
10.9 min

$1000(1.06)**
$1000(1.06)

$11 268.25

$2637.22

Continuous

Discrete

a $59000 b
a $2385.04 b
a $1432.86 b
a $2651.56 b
a 39 words/min b
4.8 m
a i $33000 ii
b i 14vyears ii
¢ 32 years
$1799.79
a $40 b
$8522.53
a i 115.8° ii
b i 6.6min i
a $1000(1.06)* b
¢ $1000(1.06)” d
e s, = 1000x1.06x (1.06% 1)
1.06 -1

f $58156.38
a $10100 b
c $4212.41 d
$466 563.74
a Discrete b
¢ Continuous d
e Continuous
a,d 3
b=17 5
a - 1

e(e? =1)

a= ] C

e(e® =1)
[0, 6] 8
al b L

2 6

2 1
— e -
3 3
—
7750
. 81 Y e 33
i — i — i —
100 100 100
. 8 3
iv — v =
25 4
_3
125
. 27 . 063 o L7
1 — n — m —
125 125 125
. 1 37
iv — v —
125 125
_4
81
. 80 . 16 am J
1 — n — m —
81 81 27
q 1
v —
81
1
e(@ 1)
3 3 2,3
e(e’ —1) P -1 i ¢ (e —-1)
e -1 e -1 e -1
n n
2

J.OE sinx dx =[—cos x]o

=—cos % — (—cos 0)
=—0+1
=1
So y =sin x is a PDF in the domain ‘:O,%}

i l il 1_L:E iii ﬁ
2 NG 2
Y

1
b—a
a b %
A=bh
=0b-a)x
C=a) b—a
=1so PDF
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b i 2 i L i L
4 2 4
3 4
1 a F - b F - v
®=2 =129
e* —1 (x=2)*
¢ Fl)= d Fly)y="-_"2_
=5 0=
2 3
e F(x)ZIZx —-x” =40
135
5_
2 a Fu=*_1
7776
p i 121 31 ... 781
1 — n — [11]
3338 7776 1944
. 2251 31
v — v —
2592 243
4_
3 a Fp=*_01
2320
b 35 .. 243 .. 111
1 — n — m —
464 464 145
. 429 13
v — v —
464 29
2%
-1
4 a Fx)=%
(10 _
b i 00024 ii 0.14 i 0.98
iv 099 v 0.3
4
5 a azi b Fu)=-2_
6561 6561
625 .. 256 . 2465
C 1 — n —— m ——-
6561 6561 6561
. 80 1280
v — v —
81 6561
1 Inx
6 a a-— b Fu)=-2%
! In6 @ In6
¢ i 061 i 039 iii 0.10
iv 023 v 051
2n
7 a Showthatf;ncosxdle

2
b Fx)=sinx+1

- @

- 0

Q O 0 2 A~ T Q

2
i 3oL
2
2 b 3 C
4 f 4 g
4 J 7
3

\US)
S o
0

H@:-fz@%4hﬁ+wx—a

1

2
Fx) = i (x* = 122° + 482% + 4x — 201)
464
A 2 i
29 464 464
7 minutes
635 b 58 ¢ 609 d 3
31 f 757 g 879 h 445
529 j 373
i 647 i 6.05 iii 9.19
i 424 i 4.01 iii 5.62
i 3.79 i 3.62 i 4.75
635 b 5.64
638 b 512 ¢ 728 d 7.02
428 £ 7.44
702 b 952 ¢ 10.90
Fx) = £ ~16 b 22
4080 1360

16 a2
17 51
6.73 f 745
7.79 5.56

é ; % (I) lll 1I3 1I5
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)

73 87 10.1 11.5 129 143 15.7

19.5 22 245 27 295 32 345

)

10I5.6 108.8 112 115.2 118.4 121.6 124.8
2 a pu=237,0=42 b n=54,0=09
u=59.7,6=54 d ©1=209,6=10.6
u=113,6=2.2

(o)

4 a 05 b 08413 ¢ 09772
d 0.9987 e 0.1587 f 00228
g 0.0013 h 09332 i 0.0038
J 0999

5 a 06772 b 00174 ¢ 09778
d 0031 e 09722 f 0.0837
g 09255 h 0.6826 i 0.9544
J 09974

6 a 084 b 0.67 ¢ -0.53
d 084 e 123

hOON=—=
00 0 0 Q

«Q

—1.17 or —1.18
~0.52 h -0.67 i 033
3 2 b0 1 2 3
~0.52
3 2/ 0 1 2 3
~1.04
3 02 ato 1 2 3
—0.44
3 02 -1 0 b1 o2 3
0.71
3 2 -1 0 1 2 3
1.18
68% b 95% c 99.7%
68% b 95% c 99.7%
68% b 95% c 99.7%
68% b 95% c 99.7%
34% e 49.85% f 97.35%
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a
53 57 61 65 69 73 77

b i 9% i 34% iii 49.85%
iv 81.5% v 81.5%

a 68% b 34% c 47.5%

d 47.5% e 83.85%

a i 0 i 1 iii 2
iv 3 v -1 vi -2
vii -3

b i 1995 i 15.27

a 27 cmto 79.2 cm

b i o0 i 1 iii -1
iv 2 v -2 vi 3
vii -3 viii 1.4

a 3.5°to 10.1°

b i o0 i 1 iii 2
iv 3 v -1 vi -2
vii -3 viii 0.7

a 54.8mL to 78 mL

b i 0 i 1 iii 2
iv 3 v -1 vi -2
vii -3 viii 4.1

C i 73.36mL ii 83.22mL
ili 62.92 mL iv 53.06 mL

a i 27 i 3.3 iii 2.4
iv -1.3 v 49 vi -1.8
vii 3.3 viii -2.6

b 53.2,90and 82.7 ¢ 62.1and59.7

d 80,78.6,62.1,59.7 and 56.4

a i 129 i —1.57

b i 11.26mm ii 16.02 mm
iii  18.68 mm iv 13.136 mm
v 16.93 mm

28 8 26385 9 50

a 534 b 422 c 59

d 69.08 e 43.88

48.3

12 a i 12210198 ii 14.1t017.9
iii 10.3t021.7
b i 21 i -1.3
c i 103 i 18.09
13 a 99.6t0109.8
b i 438 ii —03
c i 1149 i 98.07
1 a i 99.7% ii 47.5% iii 68%
iv 49.85% v 83.85%
b i 4 ii Yes: outside normal range
c i -15 ii  0.0668 i 0.2417
2 a i 68% ii 95% iii 99.7%
iv 34% v 81.5%
b i -33 ii Yes: outside normal range
c i 37 ii Yes: outside normal range
3 a 4.1 -no: outside normal range
b 4.6 min to 11.4 min
¢ 97.35%
di -029 i 11.41%
e i 0.381 i 0.721 iii 0.8418
f i 989% i 6832% iii 98.5%
4 ai 95% i 49.85% iii 39.83%
b 18.7mL to21.1 mL
¢ Unusual - outside range
d 0.0606
5 a 95% b 8.1cm ¢ 69cm
6 a 2.2years
b i 68% i 88.54%
¢ Yes — outside normal range
7 a 255cmto30.5cm
b -0.96 ¢ 82.33%
d No - outside normal range
8 a 5% b 2.5% c i 03%
ii greater than 5.4 kg, less than 4.5 kg
9 ai 99.7% ii 12.1cm iii 9.1 cm
b 83cm,12.6cm
10 Yes: Minimum weight within normal limits is 251.3 g.
11 25%
12 a 2mm b 820 mm
¢ 816 mm to 824 mm
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13 a 02h b 25h 16 a 0.7054 b 0.9066 ¢ 0.0013
14 a Epping 1.04, city 1.35 b City d 0.2389 e 0.8413 f 0.0062
15 a | b 2.04 ¢ Cameron g 0.8599 h 01272 i 01348
17 a 95% b 34% ¢ 83.85%
d 90.5% e 25.86%
1C 2 A 3D 18 a o= -
4 a 075 b 04 ¢ 0.55 e -1 e(e® 1)
d 045 e 0.7 f 10 19 a
g 3.6 h 178 i 12
j s
5 a Yes b Yes ¢ No
638 R T R
7 a Pw="—1 0.84
511
b
. 26 . 124 .. 296
1 — n — m —
511 511 511
. 64 335
v — v —
73 511 _
. . -3 2 -140 1 2 3
8 ai 4 ii 2.9 —0.47

b i 9 i 7.1

9 a 227kgto4.13 kg €
b i 226 i 0.97
¢ 0.1541

10 [0,4]

11 a 1.04
d
13.5 14 145 15 155 16 16.5
b 3 2 a1 ot o2 3
0.52
e
28 3 32 34 3.6 38 4
12 a 03% b 18.5% : - y .? . - - =
3 24k o1 2 3
13 a 57 b 64 ¢ 535 B |
d 6.09 e 4.87
14 Mean 2.9, standard deviation 0.7 20 a 8 b 15 9 2
5 7 21 a 0.83 b 1 ¢ Klare
a7 N3
15 a Fl)=—— b Fw)=
3125 823543
JL'_ 2_
¢ Fuy=2"1 d Fa=—1
S -1 80
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L [T 13 $2851.52
22 Fo)=—1|%*_| =150 PDF
() 600{ 7 l so 14 423
. i 15 >
23 a i 25 i 1.5 45
b i 1.2m ii 1.06m 16 (-1, 9) maximum, (5,-99) minimum, (2, —45)
ii 1.16m iv 1.09m point of inflection
v 1.13m 17 $180.76
18 a 39LtwS5L b 65%
24 89.98 ¢ i 325 i 125
25 49.17 i -2 iv -1.5
d i 0.9994 ii 0.0228
iii 09332 iv 0.1056
1 2=1,b=5 v 0.8716
2 u=132,0=04 e i 7333%
30 ii 78.88%
2 3 o o
4 F(x):(x +1)” —1000 i 99.4%
124000 19 a $460.50 b $449
5 Mean 18.9, standard deviation 3.5 ¢ $1084.54 d $28.49
6 Show areais 1. 3
20 a Fu=3*2 -8
335
4
b Fu=* 1
1A 28 3C 4B 5C 624
1 ¢ Flx)=2sinx
6 a §e3x+C b 27-3x+C 21 2
1 22 a 09115 b 0.8106
c Ztan4x+C d Inlk-31+C ¢ 0.1587 d 0.0207
7 a $40995.50 b $745.60 e 0.9966
23 2nd exam
8 $945 9 24m 24 $27733
3_
10 a F(x)=x 1 25 [1,6]
342 26 a 13.02 b 10.55
. 62 o 7 .. 158 ¢ 16.348 d 86
b i — i — i —
171 342 171 27 8
v 31 v 21 28 185
. 38 . 38 29 a 5%,reject cans below 349.4 and above 350.2 mL
¢ 1536 " 6.83 b 0.3%, reject cans below 349.2 and above
11 a 2 b 7 c 77 350.4 mL
12 a i $119000 30 a $2748.78 b $2751.11 ¢ $2751.63

i $117 995
ili $116 984.98
b i Seeworked solutions.

$99 020.88
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