Answers to exercises

Chapter 1 answers 18 a i $0 i $450
_ i $4700 iv $127 700
Exercise 1A b i 0% i 3%
1 a 056 b 0.082 c 0.12 .
iii 12.37% iv 31.93%
d 0.0375 e 2.15 f 0.008
¢ 08825 b 0.00875 c i $22533.33 i $34640.00
9 16 7 iii $78571.43 iv $78000.00
2 a — b — c —
20 25 40 19 a $1600 b $8000
42 33 ¢ 7
3 ¢ 200 125 20 a $720 b $2025
6 3 29
2 h 2 i = 21 a 7.5%p.a. b 6.8% p.a.
85 2 ' %00 P P
. 51 K 1 I 39 22 a 50 years b 38 years
T 400 200 500
23 a $15000 b $24790.12
3 a 80% b 87.5% ¢ 43.75%
d 150% e 45% f 1662% Exercise 1B
g 46% h 25% i 140% 1 a $627 b $9786
j 112.5% k 0.075% 1 225% c $483.36 d $3369.60
4 a g 0.64 b 60%, 0.6 ¢ 16%, % 2 a $8100 b $4332
il ¢ $801.22 d $9139.20
d —, 0.205 e 140%, 12 f 62.5%,0.625
200 3 a 35840 b 171360 ¢ 278
5 a9 b 188.64 ¢ 5232
d 1011.6 e 277 f 1 4 a 434 mm b 88 mm ¢ 786 mm
6 a $26 b $254.10 ¢ $1749 5 a 6% increase b 88% increase
d $2.70 e $165 f $7.95 ¢ 22% decrease d 44% decrease
6 a $630 b $5160
7 a 6% b 1.3%
¢ 47% d 160% 7 a 200 b 7299 c 68142
8 a 4.80% b 1.70% ¢ 4.17% 8 a 4750 megalitres b 11340 megalitres
d 3.13% e 3200% f 0.14% ¢ 1840 megalitres d 63330 megalitres
9 45 9 a$52 b $31.20
c $442 d $1.04
10 a 1508g b 0.00728¢g
10 a $3111.11 b $726.77 ¢ $54.44
11 61 minutes and 6 seconds
11 a $28000 b $5992.56 ¢ $13806.10
12 a 16500 b 31500
d $69565.22 e $31890.04 £ $421741.12
13 a $480 b 240 mins ¢ 240 cm g 4% h 60.22% i —17.16%
d $218 e 800 mm f 3731 mm
12 ai $3014 i $147 400 iii $9.02
14 $1900 b i $3570 ii $388070 iii $2.90
c i $4862 ii $3818254 iii $5.17
15 a $575 b $12929
16 a 100% profit b 17.6% loss 13 ai $3102 ii $24.97 iii $373.27
b i $4061.90 i $13.83 jii $73.50
17 a costs $518519, total sales $546519
b costs $11538462, total sales $10788462 14 a 50% b 20% ¢ 81.8% d 72.4%
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15 a i9.09% ii 15.25% 9 a $43297.57 b $12335.56
iii 78.26% iv 3.94%
10 a 74488 b 69356 ¢ 55985 d 39178
b ill.ll% ii 21.95%
iii 400% iv 4.28% 11 a $16282.30,$13282.30
b $5512011.72,$2512011.72
Exercise 1C ¢ $552.75,$2447.25
1 a $12474 b $8042.64 ¢ $233436.82 d $1632797.69, $1367 202.31
2 $3.83 12 a $5400, $5724, $6067.44
b $5551.00, $5893.38, $6256.87
3 a $7706.79 b $96119.13
c $128.24 d $3947.50 13 $1202680.28
4 a 50.4% 14 a 3.72% b 7.57%
b i $1503.63 ii $25965.05 iii $324.84
15 a 323% b 33.1% ¢ 33.8%
S 2575% d 34.0% e 34.4% f 34.6%
6 a decreased by 4% b decreased by 64% g The.total percentage growth is apprO).nmately the same,
but increases as the number of years increases.
7 a $2.52 b $2.19 c $1.99 16 87%
8 ai $370.74 ii $8897.76 iii $4 199 930.76 .
b 62.9% Exercise 1E
1 a $420000 b $294 000 ¢ $70589.40
9 a 5158 b 51589 c 61895 d 88.2% e $88235.10
10 a i 49.8°C ii 24.8°C iii 3.1°C 2 a $83886.08,73.8%
b i 202°C i 34.2°C iii 68.6°C b $507799.78
11 a 18.6% b 11.6% 3 Depreciated value is $15 126. Price obtained is better by
$4874, to the nearest dollar.
12 a 909% b 100.0% ¢ 100.0% 4 $2724000,$1634 400, $980 640, $588 384;
13 a decrease of 25% $1816 000, $1 089 600, $653 760, $392 256
b decrease of 25% 5  Sandra $116731.38, Kevin $20 971.52
¢ As multiplication is commutative, if the percentage )
increases and decreases are the same, but in different 6 a taxis 98.4%, other cars 78.3%
orders, the overall effect is the same. b taxis $156 250, other cars $2 166 757.03,
difference = $2 010 507.03
Exercise 1D 7 a $8387 b $10822 ¢ $83157
107 114 4 140 255.17
1 a $107 000 b $ 90 c $140255 d 92.2% e $7666
d 40.26% e $40255.17 f $35000
8 a $15523.20 b $33348.49
2 a 39750 b 76% ¢ $83.2% d $3964.07
3 ai$1630910.87 ii 329% e i $2480.80 ii $5941.76
b i $1696688.53 ii 346% 9  0.4096%
4 a $327000 b $548 411.74 ¢ 82.80% 10  gain of 58.86%
d $248411.74 e $189000
11 ai 27.75% ii 27.10% iii 26.61%
5 a $83 521265.73 b $153 336 556.81 C $12 000 iv 26.49% v 26.26% vi 26.14%
6 a $33542.00 b $13 542.00 b The total depreciation is approxm}ately the same, but
decreases as the number of years increases.
7 a $58349.04 b 71% 12 92.09% 13 2.6%
8 a $154880.98 b 61%
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Review exercise

1 a $5400 b $2700 ¢ $1500
2 a $5000 b $3333.33

c $2083.33 d $4000
3 as% b 121% ¢ 115%
4 16% 5 $8550
6 a 66 b 125 c 64

d 225 e 390 f 294.84
7 $93.50 8  $67.82
9 a i99 ii 96

iii 99.84 iv 99.36

b No, they all end up close to 100.
10 a 2250 b $2025 c $1822.50 d 27.1%
11 a $390 b 56%
12 7.58%
13 a $4317.85 b $10235.50 c $5320.45
14 a $19467.20 b $16477.04

¢ $10859.71 d 25000(0.92)"
15 a $13721.03 b $7241.03 ¢ 7 years

16 $40 000

Challenge exercise

1 a $37036 b 0.32% decrease
2 a BankB b $9653.19
3 as$d b $50.51
c $47.98 d $53.03
4 12.36% 5 0.8% increase
6 25% 7 80.4%
8  $369814.11 9 r~488
Chapter 2 answers
Exercise 2A
1 V60 V6
\3 V30
| | | w | |
0 1 2 3 4
2 a2 b 243 c 42
d 52 e 3J6 £ 643

g 72 h 1042 i 1242
j 73 k 447 1 5V7
m7/5 n 76 015
p 30 q 1542 r 2042
s 10410 t 243
3 aloy3 b 205 ¢ 18J11
d 156 e 2445 f 355
g 2442 h 352 i 6643
j 560 k 353 1 12411
m 813 n 2511 0 4043
4 a8 b V45 ¢ J147
d V216 e /300 t V160
g /605 h 2450 i V108
j /180
5 a6 b 77 ¢ 40 = 2410
d /39 e 48 = 43
6 a5 b 2 c 6
d .5 e 3 £ J8 =22
7 a4 b 4 ¢ 32
d 632 e J6 £ 0
g 25 h 3
8 a 5x6=430 b V12 x /3 = /36
¢ V5 x5 = V35 a 1% _ 5
J5
V33
o3 f 5
¢ 7 NG NS
9 a 2lcm? b% 30 cm? ¢ 17 cm?
d V11 cm e 37 cm
10 a 32 b V6 ¢ 35
d 22 e 52 t 3J5
11 a 112cm? b 414 cm
12 a 73 cm? b V52 = 2413 cm
Exercise 2B
1 al32 b 25V3 c 32
d 275 e 2.3 f 2245
2 al2/2+23 b 1047 — 1045
¢ 13J11 - 3J10 d 1042 - 43
e 6315 — 47 f 115 - 242
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3 a62 b 53 c 55 g 82 h -4J5 i 22
d 1542 e 53 f 25 iN2
g 33+4J5 h V11 +8J5 i 33 -8J10
- 9 a8 b 12 ¢ 45
j —45-82
d 150 e 63 £ 44
4 as5f3 b 52 c 22 g 250 h a2b
d 35 e 272 - 1243 f 453 7 i
10 2 22
g 1845 h 7 i 28J11 a "ZJ_ ¢
i _1543 d4 e 42 £ 8
g 33 h 55 i 16v2
5 a2 b 643 ¢ 6V2 j 5442 k 19243 1 4045
d3 e N2 f -7J5 m 6255 n 5647 0 512
g 56 h 43 i 245 p 218743
i 12 k¥ 153 - 1045 | 11 a v6+i0 byB+VB ¢ -0
d 610 - 9J6 e 2046 +2415 £ 46 - 43
6 aloV2-443 b 2442 -5 )
643 + 1575 4 2405 - 1045 g 6415 +15 h 182 + 8.3 i 60v2 - 3245
C + _
j24-6J2 k 30 + 245 1 364218
7 ax=7 bx=5 cx=6 m 80 — 24+/10 n 1055 - 423 o 66+/2 — 13243

a V15 + 21 + 10 + 14
b /55 + 30 + V77 + V42

8 a 22 +23,6,\5 b 243 + 245, V15, 242 12

Exercise 2C ¢ V15 - V35 + V6 - V14
d V15 - V21 + /30 - V42
1 a5 b /55 ¢ V112 = 447 e 56
d /65 e V12 =23 f J54 =3J6 £ 45— 17915
2 a5 b 2 c 6 g 37-10V5
45 e 53 £ 8 =23 h 10V6 — 62 + 3043 - 18
i —11-11J/14
3 al12J10 b 77J15 ¢ 54435 j 2421 =435 +415 - 10
d 326 e —30/6 f —28422 k 34 — 914
g 12477 h 18V14 i —22V42 1 3V21 - 9435 - 843 + 2445
4 a2f3 b% c¥ 13 a -1842 b# ¢ 66
G2 o3 ;1 d% e 2443 f 129643
2 €” 32
9 33
5 a2 b 11 c9 =N h —42
d 40 30 £ 90 ARV
e
. 14 a4 b6-3 ¢ 3+10
g —56 h 24 i -126
d 23 e 3/3-2 f1
6 a3 b V2 c 22 g 3 hl
d 33 e 37 t 65
15 a 86,43 +82 b 24,1243
g 642 b 123 i 1045 az;/—zsf d7 3://—5—6 45
R + ,0+
j &2 k 322 1 5045 ¢
16 15 b 10+5/3+J15 ¢ 65 ++/15
7 a-33 b 35 ¢ 33 a Vi3 V3 +13 V34 15
d 72 e 2535 f 24442 17 a 8+203 b 79 + 2043
g 33 h 6v2 i 33
j 16415 Exercise 2D
38 316\/3 b43\/ﬁ C6\/€ 1 a7+2\/m b10+2\/ﬁ CS—Z\/E
d 640 e 17430 ¢ _J30 = 240! d 13 - 2442 e 13+443 f 22122
g 14 + 46 h 59 — 24./6 i 83+ 12435
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j 98 — 24410 k 34 - 242 1 79 — 2043
O LN
4
2 al3 b3 c?2
dl e 11 £ 2
g6 h 34 il
j -3 k-1 p 32
2 4
3 a7l+43 b 7-4J3
¢ 37+203 d 37-203
4 al b 25 c 18 d 85
5 a7—25 b 5J/6
6 a73+7 b 3-3J3 ¢ 293 + 40
d 4043 + 116 e —42
37
7 a2 b 14 + V122 ¢
Exercise 2E
1 a¥ b 32 c 7
dﬁ e 3 f@
5 2
g 2 hQ i—2\/6
3 9
215 J15 1
j 2 Kk X2 1 =(8/3 +3
j 2 1 L(sv3 +3)
1 1
—(3J2 -4 n—-(3+2
mlo(f ) 3 Vo)
ol(JE-zJE)
8
1 1
2 (942 + 83 b —(15V7 - 1445
aG(J— V3) 35( V7 - 1445)
1 1
—(546 + 245 d —(12J14 - 212
czo(f V5) 28( V4 - 2132)
. 2047 — 1445 ¢ 1143 = 3411
35 33
143 — 157 hzzf—m/ﬁ
& 21 33
_ 3(V6 -2
3 a5+2 b2 V6 cu
43 2
4(5++2
d6(2 +3) e 2(V3 +2) f%
g3(VI5-¥6) hVII-VIE QN5+
4 2
i V7 +3 k =(4 + 6 1 Z(2J6 -3
iNT+43 5( J6) S(J— )
3 2 4
P %(27 +7J6) 4 -4-i5 r %(21+4\/§)
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(23 - 6v10)

i(s +5V3 - 42)
c %(17\/5 + 42 - 10)

b %(37\/5 +19v2 - 9)

d -%(3\/5 +245)

1
— (643 =52 £ -10
elO(J’ J2)

5 313\/§ b—£ c 14

3 3
6 55943
d- e Y2
7 9
6 10(v2 +1)
g a3 V3 b16—9J§
2 2
¢ 63 +10 d 153 +26
4 1

8 — (19 + 642 b =(3v2 -1

2 (19+64) L(eva 1)

c i(19-6\/§)
e %(915\/5—137)
i a %(15—5\/3)

¢ 4(6+245)

e 41—0(115 - 1745)
588 + 2406

ii a

1
¢ (147 - 606)

1
d 2(63v2-13)

1
t = (5795 - 163842)

b é(5+x/§)

d 2—10(45— J5)
f %(123—9\/3)
b <(5V3 - 62)

d é(65\/§ +6632)

e é(3528 + 14406 + 543 - 642)

5
£ (1421 + 5726)

Review exercise

1 adf2
¢ 33-2

2 as2
c —4\/7

3 a 302 b 30v2

4 a6V2 b 35
d 33 e 45
g 62 h 83
j 183 Kk 4042

5 a J75 b J112
d V125 384
g /208 h J176
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b V6
d 42 -35
b V2
d 113
¢ 12410 d 28V42
[ 2\/6
f 2411
i 4542
c V242
f /891
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6 a9V b 245 + 53 ¢ 33 Challenge execrise
d 19J7 e 115 f 5576 1 a (V) +20ay + () =x +y+ 20
7 alon2 b 42 bi JIT++5 i V11 -5 iii V6 + 5
¢ 1542 + V6 d 16V7 - 273
2 aa+b-da b 41+ x2)—1=3+4x2
8 a6J3+6 b 30 - 10V2 ¢ 24 - 16V21 ¢ 2x dJa+b
d 305 - 50 e 1247 - 21 f 45 -12J6 e 20+ a2 12
9 alo-+2 b 32 - 93 c2 3 a2 b x=9 ¢ x=2
4
d17 e 50 £ 8+215 dx=9 e x=9 f x=8
g 14 + 446 h 14 - 46 i 10 5 1
ja-b k 11— 447 1 28 +1043 4 x—2\/§—ﬁ+;+3
0 233 p 13 2 2
3 6 3 s 2
FEY: REX ;6 E
7 9 4 p VIS -5 -3 +1
gm h%@ 8
7 12 ; 23+43J2- 30
1
11 a_l(\/§+\/7) bH(10+3\/§) 12
12 | a+b—Jab
e 5(-5) @50+ » [0 _ [ _,[5
12 a2+1 b2-3 80 80 80
4 [64 4
cV3-2 d3+42 AN THT
13 p=549=2 b b b
7 a+—:a\/:
14 a5/5+2 b - ¢ ¢
3 b _ b
at+—=a"—
15 a 2(V3+2) b0 ©
b
c 43+7 d1 a==@@?-1
C
16 a6 b2J3-2 ¢ 26- 43 a _b
i a2 -1 ¢
30 - 1243
d 12J3-12 e2-3 fT Mixed numbers of the form a 2a T
2
22 - 1443
g 13f h2J3+5 10 V6 +5) cm
17 a 4/3 +8 b 43 +7 11 1 12 %
18 40 - 2043 13 a 625 b 1799
19 a 14 b6 ¢ J118 4 ais i -1
d Va2 e 301043 f 2072 - 10J6 N 51
3 iii 2 iv 3
50 ai 3+V5 L N5 o 1+45 )
ai 2 ii 2 iii 2 b(\/g_l] +(J§_1J:1
v 2+45 v 2 2 2
. Chapter 3 answers
22 a-43 b -8 c -4 d -7-43 Exercise 3A
1 8 b 2 -6
23 14\/5 a ox X C X
6 d 4a+7b e 2t —s(=-s5s+21) f —3x+2y
24 a6 b —11 c—ﬁ
g 4a+b h —4a-4b i 3x—-4y
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a 3ab

d 9st? + 52t

a3a+6
d 24p+108
g 2—-06a
j x+3
m 3 -5/

a a’+4a
d 20h% — 28K
g (-3
j 10m? — 20mn

a 4a+4b
¢ 8p—56
e a’+ab
g 30— 6x
12a* + 20a

e

8a+ 23
13g +10
106% - 9b
S5x
?+
aSy+14

c 16b-9

e -5

g 2p>+7Tp+5
i 4y? —16y

Qe o B

2

e

a x2 +10x + 21
¢ a®+12a+27
e x2-5x+6

g x?-x-42

i x2—-5x-24

k 15x% +22x +8
m20x2 —11x -3
0 6p2+11p—10
q 15x% — 46x + 16

a 2a’ + 7ab + 3b®
¢ 6p* + pq - 5¢°

e 6x2 + 13xy — 5y°
g 8p% +2pq - 3q°
i 15¢% —4pg —4p?

a x?+2x+1

¢ 9a® + 24ab + 16b>
e x2 —14x+49

g 4a® —12ab + 9b?
i 4x? —12xy + 9y?
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b

e

= ®x 5 0o T

= 5 oo

(o]

6x2y ¢ 12cd?
2mn + 4m>n f 12x%y

7b + 21 ¢ 4a-10
—12b - 27 f —20m - 25
42 - 24b i 35-10b
4a+2 1 4r-3

1 1 X

4x + = 0o--—
2 510

c? - 5¢c ¢ 6g% —10g
1252 + 215 f 4k — 5k>
6ac + 3bc i 10d? — 20de
10x2y + 15x 1 6p—15p3q

Sa+5
15-3p
6m?* + 10m
12a* - 2la
6x2 = 21xy

= = o o

G e

3d+3 c 2e+5
3i — 30 f 8a% +13a

2b% —15b i 10
3x 9

4 4

wm o

Ta—12
a+1

2 +x-6
10z
1572 — 10z

- T ™ oo

a® +13a + 40
x2—6x+5
a’>—1la+28
x> +8x—33
6x% +17x +12
1 6x2+7x-5

n 2a> - 1la+15
12x% +13x - 14
6x> —17x +5

- ™o T

=

-

6m? — Tmn — 3n>
3x? +13ax — 10a>
6¢* + 35¢d — 6d°
3b? + 5ab — 24>

= o= o o

9x% +12x + 4

4x? +12xy + 9y?
x2 = 2xy + y?

9a? — 24ab + 16b*

= = o o
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11 a x2-9 b a?® — 49 c 4a®> -9
d 25— x? e 49 —9y? f 4m? - p?
g 9x? — 4y? h 64m? — 25n i 49r% — 442
12 a x®-64 b 4a? +4a +1
¢ 4a® -1 d 9 —4x?
e 9+12a + 44> f 9—12x+4x2
g a’ + 6ab + 9b? h a? - 9p?
i a?® —6ab +9b?
Exercise 3B .
1 aa=2 bb=3 cx:g
dy=-5 e x=6 fy=%
g x=4 hy-= ia=3
Jb=-1
2 ax=-3 bx=2 c x=-3
dx=-2 ex=§ :§
5 17
55
=22 h x==—
87 TR
3 ax>3 bx<2 c x<—4
x> -8 e x>1 f x<8
1 2
> — hx<-—
8573 =3
11
4 ax>—? bx<7 cx2>13
dx<l1l e x <12 fx<%
gx< 4 th—% i x<-20
j x<5
5 28 6  width 5m, length 13 m
7 17 and 25 8 $90
9 4 km/h 10 $840 000
Exercise 3C
1  Giorgio 7 km/h, Fred 5 km/h
2 2L
3 17 20-cent pieces, 10 $2 coins
4  $3600
5 12% hours, 7 hours
6 15L
7 Ato B305km, BtoC 335km
8 a $129 b $107, $137
9 26 hours
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10 when sales exceed $1700 J2 2
150_x d X—4+7 X—4—7
Hoays e (x—1+2V3)(x - 1-243)
b iy=>575 ii y 2505 ¢ X+3+2\/§)()€+3—2\/§)
Exercise 3D g(x+3 ﬁ)(x+3_ﬁ]
1127 2 432 3 447 3 j_
7 7
4 g 5 245 6 292 h(x‘z T(’“'z'?)
7 a 339cm? b 109 cm ¢ 3695cm i (204 14343) (2 +1-343)
6 J6
8 a 465 b 1275 ¢ 7260 d 5985 j (2’“3 J(z '3'T)
9 88.36 10 99cm 11 20 mm k(4x—1+§)(4x—1—§)
2 a b A \/E 1 12z(3z +2)
y=z-x r=— cy=,—
’”2 ! 5 a2(x+7)(x=7)
dv-= 2—W ex=mT fm=% b3(x+x/§)(x—\/§)
m
B2 -1 . . c 5(x+ 3)(x—\/§)
gr=—- LR | ia=~c=b d 4(x +7)(x - 7)
2
jr= _2 kq_n_VSr lLZg(L) e3(x+2\/§)x—2\/§)
Y o £ 2(x+3v2)(x-3v2)
mk=h— g(t)z na mbc g2(x+1+\/_)(x+l—\/§)
2n be = me = mb h3(x+2+v2)(x+2-42)
o aBrC pso T i 3(x-2+2V2)(x-2-2V2)
2B c-m j2(x+1+2V3)(x+1-243)
Exercise 3E k 2(x+3+42)(x+3-42)
1 a@®b+20b-2) b G+a)3-a I —4(x -2+ 5)(x -2 -5)
¢ Gx+4)3x—4) d (5a+1)(5a —1)
e 16(y+2)(y —2) £ (a+2b)a—2b) 6 a (Va-Vb)(Ja+b) b Ja + b
g Bx+y)Bx-y) h 2Q2x + D2x - 1) _
i 32+ 02—y i Sm+ 2n)m — 2n) Exercise 3F
K 33+ 0)(3r 1) 1 1+ 3ab)(1 - 3ab) 1 a@x+Dx+8) b (x+2)x+6)
¢ (x+2)(x+4) d (x +6)
2 a(x+\3)(x-3) b (x+7)(x =7) e (x+3? £ (x+3)x+8)
¢ (x+13)(x - V13) d (x++6)(x - 6) g (x+3)(x-2) h (x+6)(x - 5)
i 8)(x -5 i 10)(x — 6
3 a (x+2J5)(x—245) b (x+3v2)(x - 342 LE“;EX 4)) i Ei+5)2)(x )
x=3)(x — -
¢ (x+3V3)(x-3V3) d (x+2V6)(x - 246 m (- 2)(x - 16) n (45T
e (x+2V10)(x-2V10)  f (x+27)(x-27 0 (x+3)(x-7) p 3(x - D(x - 5)
g (x+5V5)(x = 5V5) h (x+10v2)(x - 1042) q 2(x +8)(x - 3) r 4(x+4)(x - 6)
s 5(x+12)(x - 2) t 3(x+ D(x—3)
i +£J[x—ﬂj J (X+—3)(x—£ u 2(x + 7)(x — 4)
5 5 2 2
. 5 5 (L VT, 2 a (m+3)(x+2) b (x - 4)(x - 3)
TN TS T ¢ @-9b-17 d 2x+50x-1)
4 aGa2e P2 e Ba+5)b+2) f 2x +y)(3x - 2y)
b (x4 Ve —1— ) g (2a-5)b - 6) h (x +22(x - 2)
Ex s \/g))((x 5 J5) i (4x-503-2y) j Gx —-2y)2x +3y)
¢ (x—5+ x=5-
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3 a(x-1Dx+7
¢ 2x(x—3)
e (x+3)(y+2)
g (x+10)(x +4)
i (x—VIDx +11)
Kk (11— a)(7 + a)
m (z + 3)?
0 2(x—-3)(x—-4)
q 252 - X)2 + x)

s (x+y)(x+2)

Exercise 3G

1 aQ@x+Dx+1D)
¢ Bx-2)2x-1)
e (5x —4)(4x - 3)

2 ax+3)(x+2)
c 2x+3)(x+3)
e Bx+1)(x+3)
g 2x+5)(x-2)
i Gx+5x-2)
k Bx-D(x+9)
m(5x + 6)(x —2)
o (4x —D(x+3)

3 aGr-2)2x+0)
¢ Bx-2)(2x+3)
e Bx—2)?
g (5x +3)(2x - 3)
i 5x—-2)2x-3)
k (4x - 3)Bx - 1)
m2(5x — 2)(2x — 5)
0 2(3x —2)(2x - 3)
q 5(x - 3)2x + 1)

4 a(x+DBx+2)
¢ 2x+3)3x+5)
e (a—8)a+7)
g —(x-9Dx+D
i x=-8)3x-17)

b (z-5)(z+5)
d 54%(4 - a)

f (x+yx-y)
h (x - 7)2

j (x—6-3J2)(x—-6+3V2)

I (x—13)(x-2)

n —(x +5)(x—3)
p3x-8x-1

r 8p—9¢)8p +9q)
t (3a—b)2a-3)

b (5x = 2)(x — 1)
(4x +3)2x - 1)
12(x = 3)(x + 2)

-

QRx+D(x+5)
Bx+2)(x+3)
Bx+2)(x+4)
Cx+Dx-=7)
j Gx=-3)x+2)
(Tx+10)(x - 1)
n 3x-2)(x+2)

= = o T

Yt

“4x-3)(2x+1
5x =2)(3x - 2)
(2x +3)?
4x+9(3x-2)
(4x-3)(3x-2)
5x -2)3x-9)
34x +3)2x - 1)
2(3x +4)(2x + 3)
2(4x - 3)2x=17)

- T o oa T

= T B

b 2x-3)3x-1)

d Bx-4)(3x-2)

f —2x-DGBx+4)

h 42x + D3x - 2)

i 5(25 - x)(245 + x)

k (2x —1-I5)(2x - 1+ V15)
I (3V10 - V2(a - 3))(3V10 + V2(a - 3))

S a(x+y-3)(x-y
c (x—4dHx-1
e (a+2b)a-2b-1)
g (a+2d)a—-2d-1)
i Qx+DQ2x+4)
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b (x—-y-5&+y)

d (x+6)(x+1)

f Bx+2y)3x-2y-1
h (x+3)(x-9)

J x—1D(x—-4)

Exercise 3H
1 a4—x bE
5 4
dx-6 e 2x+9
g_x+4 h2x—5
x—4 x—4
2 ag—x L
20 15
d23_a e9x+3
20 20
1-2z 13¢ + 1
& 35 15
. S5k-3 10 — 5x
T 6
3 ax=6 bx=28
dx=£ e x=2
13
gx=9 hx=3
jx=4 kx=3
Exercise 31
1 a4tb
b
a-b
c
a+b
X+y
e =2
X =y
x+4
gx—2
. x—3
i
x+7
K 2x -1
4(x = 3)
2 a 2y+x
32x+y)
x
c
(x+3)
ea(a—l)
a+1
3x -2
£
. X2
i 2
6y
2 _
3 a X x+6
(x=2)(x+2)
c 4x
x2 -9
e 2
(x=2)(x+2)(x+4)
x+5
g(x—l)(x+3)

a

(a—4d(a+1a-2)

4b + 13

xX+Yy
L
b+1

3(x =)

a-?2
2

. X+ 2

x+1
3x -y

4x -y

(a-3)a+2)
a2
(x=2)3x -1

6(x + 2)

2x

2x

. XY

X

X
6(x — 3)

2x +5
(x+2)(x+3)

x2 42

x=Dx=3)(x+2)
2
2x +3
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2(x+4) 5x + 49
4 a ——— -
x+3 49 — x?
c 12 da2+3x2
a’ -1 2ax
2 1
e ——— f
x-4)(x-6) Cx+Dx-DGBx —-2)
—4(4a - 1) 13a + 2
& (5a + 3)2a — I)(a + 4) a’> -9
5 g 2x*3 p X7 ¢ X
3x+5 x +13 x+1
da—ll e4x+3a f)c+1
a-2 x+2 x+5
6 ax=2 bx=§ c x=-17
1
dx=4 e x = —— f x=7
7
7 a§ bx=§
5x 5
8 x=-18 9 x=2
10 a x=8 bx—2 c =&
5 13
2
dx=6 e x =2 f x=-
5
Review exercise
1 al3x b 7p’q
¢ —5ab — ab? d 20x%y — 10x2y
2 a —2a-8 b -3b-18 c —-12b+20
d -20b + 35 e 8p+4 f 4p+5
3 ad®>-9 b 3¢ +e c 5f2+6f
d —-10m? + 8m e —15n% - 21n f 6pg—10pr
g —6x% — 15xy h —6z% + 8zy i 6a+8a’h
4 a2+5 b 7Th+4
c 4+3¢q d 4ab
elg—x—E f b-22
12 3
g 12y? —1ly—15 h 6p> —6p—4

i

m? —m —20

k 7x2 - 36x+5

j 6x2+7x-10

1 2m? + Tmn + 3n?

5 ax=3 b x = cx=2
dx=15 e x=4 f x=4
gx:ﬁ h x =20 i x=2

13
6 ax> 4
—_ >
N S B
0 1 2 3 4 5 &6
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10

11

bx<z
2
| | | | |
0o 1 2 3 4
cx=>-9
| | | | | |
-1 -10 -9 -8 -7 -6
dxz—é
2
—_—
| L1 | |
-4 -3 -2 -1 0
ex<—2
7
| Lol |
-2 -1 0 1
fx>—i
3
[ | |
-2 -1 0 1
7
x < —
81=3
| | [
-1 0 1 2
h x >-15
| | | | |
-16 -15 -14 -13 -12
lel
8
—_—
| Ll
-1 0 1
12
a — b3
7
a 52 ba=L2-» c -1
4
— 12 2
ah=2"T b h= (i) —r?
r nr

cu= /vz—z—E
m

a(7+2(7-2)

¢ (5+8x)(5 - 8x)
e Bx+DBx—1)

g (1+10b)(1 - 10b)

a (x = JIT)(x + VIT)
c (x—2x/7)(x+2x/7)

_cb+by blc+y)

c—a c—a
b 3+ 2a)3 - 2a)

d (ab + 2cd)(ab — 2cd)
f (6p+Tq)6p —T9)

h (11a +9b)(11a — 9b)

b (x - x/ﬁ)(x + \/E)
d (x - 4\/5)(}6 + 4\/5)
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12 a(x+4-V2)(x+4+2)
b (x=3-5)(x-3+5)
¢ (20 +1-25)(2x +1+245)
d (3 - 2x - J10)(3 - 2x + V10)
13 a (a+b+c)a+b-c)
ba@a-b+c)a-b-c)
c (x+y+20)(x+y—2z2)

14 a (a+3)(2x-1)
c 2x+3)(y+5)

b (a+5)0b-2)
d (m—-70Bx+2)

15 a (x—-D(x-2)
c (x+DH(x-=5)
e (z-8)(z+2)
g (p-13)p+2)
i (x+10)(x-06)

b (c+1)(c+11)
d (y - D(y+10)
f (c+10)c-2)
h (k — 14)(k + 3)

16 a 2(x—6)(x +11)
¢c 3(x—-Nx+1)
e 3(x—=5)(x—-06)

b 3(x — 7)(x +11)
d 3(x = 5)(x+2)
f 6(x —D(x+2)

17 a 2x+3)(x+4)
c 4x+3)(3x-4)
e (x—DQ2x+3)
g Bx—-Dx+3)
i BGx-2)(x+1)

b (3s + 2t)(2s — 5¢)
d Bx+2)(x+2)

f 2x-DQ2x+3)
h B3x - 2)2x+5)

18 a x=4 bx=19 c x=11
dx=E e x =10 fx=6—8
7 11
gx=—§ h x =33
37
19 a 3x -7
(x=2)(x = DH(x = 3)
p— 1
x=1Dx-2)

c 13
x=-DEx-2)(x-3)

20 a5 b 70 bottles of each

Challenge exercise

1 a (x+10y)5x+4y) b 8x+ y)2x +3y)

2 a (a—x+2b)a—x-—2b)
b Ba—-x+c)Ba+x—-c)
¢c b+d+a-c)b+d—-a+c)
d (y+b+a+3x)(y+b—-a-3x)

3 aa’+b*+c?+2ab+2bc+ 2ac
b 3434° — 27x3

S
o

4x%y(7x - 5)(x +3)
(P + 29)(p - 2g)(x + 242y)(x — 22y)

=3
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5 x=6

6 a length 18 m, width 12 m
b length 15 m, width 12 m

7 ym
bp

g -2
p-q

km

Chapter 4 answers

Exercise 4A
1 a+10 =3.16 b 4 c7
2 a5=224 b 29 = 5.39 ¢ 45 ~8.94
d /89 = 9.43 e 542 =7.07 £ 10
1
3 a4 b (5,5) ¢ (4.6)
d (-3,-7) e (%,6) £ (-5,12)
4 a (65
bis i 6

¢ AC and BC are equal, so AABC is isosceles.

bv=-lor9

6 as b M(lé’ 2)
ci 2l i 24 iii 21
7 a (=41 b (22,-10)

8  PQ is perpendicular to PR.
9 XY =XZ

10 AB=CD =DA=CA
11 (-2,-3)

12 AB = CD = /20 and BC = DA = /50

Exercise 4B
1 a 3 b 2 c 2
4
d —l e é f -1
3 4
13
1 h 0 i ——
g i -3

ANSWERS TO EXERCISES
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2 both gradients = 1 ¢ y d y
3 a=8 4 b=-12
5 a4 b -4 c 8 0 X
0 X
d7 el f 2
] 0,-2) 0,-3)
6 gradient of AB = 8, gradient of PQ" = 3 ¢
1 2 ¢ y 7
7 a-—— b 2 c ——
6 3
5 (2,0) 4,0)
d Z el 0 X 0 X
8§ a2 b 2 c 1
2
9
g ¥ h y
1,0 3.0
b gradient of AB = gradient of DC = 0; 0 ¥ 0 !
gradient of AD = gradient of BC =1
[ (% s l); Because the diagonals of a parallelogram bisect
each other i ¥ J y
1
10 Mg = Mgy =ZandMEH=MFG=12 ©, 1)
11 a2 b1 el 0 * 0 X
12 a gradient of AB = % gradient of BC = % points not ©-3
collinear
k 1
b both gradients = 3, points are collinear Y Y
¢ both gradients = 3, points are collinear
. 11 . 13 . (-3,0) (1,0
d gradient of AB = —, gradient of BC = —, points not X X
5 4 0 0
collinear
1 1
13 al b1 c(6,-3) d|5=, 3=
22
a, b, c,d,iand jhave gradient = 0.
Exercise 4C e, f, g h, k and 1 do not have a gradient.
1 a gradient = 4, y-intercept is 2 4 al2x+y-6=0 b 2x+3y-33=0
. 2 . .
b gradient = Y y-intercept is 5 c 9x+15y+10=0 d 24x+42y-7=0
¢ gradient = —7, y-intercept is 10 e 2x+5y+4=0 f ~4x+10y+3=0
4 2 g3x—y—-12=0 h 9x-16y+36=0
d gradient = ——, y-intercept is —
11 3 3 5 2
S ay=—-x-3 by=--x-5 cy=—x-4
2 ay=8x+3 by=1lx+5 2 2 3
3.42 1 2 6 2
cy=-6x-7 dy=-—x+ dy=-x-3 e y=—x—— f y=>-x+4
475 76" YT =3t
3 a ¥ b v I A i y=2r43
EY=T4 T N TS
0,2)
©1n 6 a gradient = é, y-intercept is 6
0 x §
0 X b gradient = —4, y-intercept is —24
¢ gradient = —%, y-intercept is —6
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. 4 .
gradient = 7, y-intercept is 8

. 11 . .
gradient = e y-intercept is 11
gradient = 2, y-intercept is 4
gradient = % y-intercept is 6

. 2 . .
gradient = 7, y-intercept is —2

i gradient = -5, y-intercept is 20

x-intercept is 5, y-intercept is —10

x-intercept is _E, y-intercept is 11
3

x-intercept is 16, y-intercept is 6
x-intercept is —16, y-intercept is 20

x-intercept is 14, y-intercept is —6

. 11 .11
x-intercept is -5 y-intercept is >

y by
©, 12) ©,8
(6, 0) (12, 0)
0 \ x 0 *
d
y y
0/(/3' 0) X (0, 18)
(0, —6) (-18, 0)/
0 X
v £y
(VAZE ° (20"
©,-11) lo.-%)
h
y ¥
0 y x ° (%0 *
©,-4) (0.-%)

1 y
(0,5)
5
(3.9
A
9 ax=1 by=5 c x=-4
10 a y b y
(3.0 (1,2)
O X
0 X
c d
y y
(-1,2) 0,4
o‘ x
0 X
e f
y y
1.4
0 X
Cam
11 aa=—E b b=10 cc=—2
2 4
3
dd=-14 ee——E f f=50
9
12 aa=-4 bb=-8 CC__E
dd=4 e e=-6 f f=-28
13 34 u 9
5
15 12 16 -6
Exercise 4D
1 ay=6x-24 by=-4x+14 cy:%x+8—
dy=-3x+11 e y=6 f x=-7
2 a —lx+82 b y=2x c ——lx
y 3 3 y y 5
3 a(é’é) b7
272
cy=7x-15 dy:—%x+2%
4 ay=-4x-6 b y=-4x+20
c y=5x+28 dy=-2x-12
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5 ay=x-4 by=-3x-9 cy=-x+6 ex=5y=2 f x=-3,y=7
=ly=2 hx=1y=-1
dy=3 e x=1 fy=2x—3 g Y * J
4 ix=-4y=3 jx=2y=-1
6 y=5rx-4 60 10 5 46
kx=—,y=— l x=-——,y=-—
| 1 17 17 13 13
7 ay=—x+5 by=-x+8 cy=—x+2
2 2 6 24
mx=3,y= nx=--,y=—_
d-1 e 242 f 242 7 7
30 121
()x:——,y: —_—
8 ai (31,3 ii 34,30 19 19
=1 =1
b mac = 1 map PR S ¢ BN
33 33 101 101
) 97 38 g 6330
Exercise 4E ¢ x=-y==7 x=-ly=gg
1 a ¥ 9 51 552 60
e x=—,y=—— fx:—,yz—
5 13 13 59 59
/a8 385 19 0 8
gx=—1\,y=—— hx:—’y:—
2 24 12 11 11
L 7 T T T 7T _168 24 _0 —_ 6
4 32/1/0 1 2 3 4 X X 2—5,)7 2_5 J x=0y=-
y=2c+2 /7] 31 20 64
i k x=267y="2 == =2
¢ FESIET 177 "1
y=3x+1 5 y=3x-6
b y
\X 6 ay=0 bx=2
=3-2
=3 7 AL -08(33).c( 5.7
5]
.
TII09 Y T T 8 y:2x+2,x+y:9,(—,—)
o 2,-1)
5 9 .1 7 iv= 2r+16
y_x_3 A al y—zx+5 1 y——x+
b (5,6)
¢ y . .e
. y=5x+3 10 ai y=x il y=—-x
b (0,0
y=2x+1 ©.0)
11 m:—2
4
45 x
12 ay=lx—1 by=-2x+19 c(é,ﬁ)
2 55
a5 6 e sd3el118 £ 70
5
3 3
2 bx=>,y== = =_
X 2)’ 1 13 a=4,b 15
dx= E’y __8 14 The pointis (11,5).
5 15
1 9 5 3 15 a y=3x by=x
e x=——,y=— f x==—,y==
7T 202 16 a=9.b=-6
3 ax=4y=1 bx=1y=2 21 26
17 (=, =
cx=3y=-2 dx=-1y= (5 5)
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18 a BD:6y—x=6,AC : y+6x =21

. . 3. .
j gradient = e y-intercept is 3
do k gradient = 2, y-intercept is 0

(120 57) 937
b c 220

3737 37 1 gradient = 3, y-intercept is 0

. m gradient = —4, y-intercept is 0

Exercise 4F

. 3. .
1 45and 67 2 46and 37 n gradient = 5 y-intercept is 0

. 3 . .
3 The daughter is 8 and the father is 36. o gradient = S y-intercept is 3
4 58%2items, 43 $5 items 6 a y b y
5  Andrew is 36 and Brian is 14 0, 4)
6 10 metres and 14 metres (0, 2)

(4,0) (1,0)

7  standard: 5 kg, jumbo: 7.5 kg 0 X 0 \ ~x

8 8000 $60 tickets sold and 2000 $80 tickets sold
9 1875L 10 5 hours 11 3:20 p.m. c y d y

12 50 tonnes of the 52% iron alloy, 150 tonnes of the 36%
iron alloy ©,3)

o /0"

13 480 km/h and 640 km/h (4,0)

0 x (0, -4)

14 model horse $30.00; model cow $10.00

2z
15

15 16 30km

Review exercise (8,0)

1 a2J17 b 6 c 12 0 i
a V3% e Vi ¢ 4 0/<2v0>"
3 1 ©.-3)
2 a (—,1) b (-1, 4%) c (—5,0) ©,-12)

2

d (%,5) e (_E,E) f (%,—3)
22
7 a y b ¥
3 a4 b3 c3
2
e
dl1 e z f —é X 0 X
oWE /
X 2 /(5, 9 ©,-2)
g 3 h 0 io0 0,-3)
4 4
5 a gradient = 2, y-intercept is 4 ¢ ¥ d y
b gradient = 1, y-intercept is —4
¢ gradient = 1 intercept is 1 o2
g 2 y P 0 / (% ’ O) X 0 X
d gradient = -2, y-intercept is 5 0, -1 —T0 -2)
e gradient = —1, y-intercept is 6
f gradient = —1, y-intercept is 2
g gradient = -3, y-intercept is 4 € y f
h gradient = -3, y-intercept is 4

. 2 . .
gradient = 3 y-intercept is —2

e
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g h y 11 ax=-3y=-7 bx=-2y=28
cx=5y=0 dx=1y=1
e x o190 42 f o138 3
\(1 0 [FRESEET! 657713
. 69
X+ —x+—
6 12 111

; . b(ﬂ ﬁ)
y J ¥ 74 74

13 (-3
13" 13

14 y=x+3y=x-23x+2y=253x+2y=6

(0, 4)

(4,0)

2,0 (=1,0)

15 The gradient of AC = —1 and the gradient of AB = 1.
K 1 16 b 122,42

©, 3) 17 113 and 25

18 stool $30; chair $100

0 * 0 ) 19 ap=% b p=-23
(0,-2)
20 4x+3y+5=30

m n 21 The point is (4, 3).

©,2) —; Challenge exercise
s 1 a g4
/o * 0, =1) 300

200

100

©, 3) 0 0 1) X b i After 1 hour 52% minutes, 150 km from Mildura
) ' ii After 2% hours, 200 km from Mildura
—_ 2,0 iii 20 km

1 1
2 a (Z(xl +3x3), Z()’I + 3)’2))

q y roy (1 1 )
b | =2x +3x),=-Qy +3
(3 0) T ©.6) 5( X+ 3x3) 5( i+ 3y)

X ( _3) 3 (Wz‘*”xl,mh“'”)’l)
' m+n m+n

4 a(%,%)
N2+ b2 oAb+ P oA+ b?

9 adx+9y=74 b 4x +5y =32 ' 2 2 2
¢ 4x-3y+26=0 . b

8 ab6rx+y=11 b2x-3y+14=0

a
a1 247 17 .17
10 ax—4§,y——1§ bx=lg,y=1lg bi(a+c),§ i (a+c b)

a+c a—c
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Chapter 5 answers

Exercise 5A
1 ao0, -3
d3, -6

gO,—

w | b

5, =6
1, 6
m2, 16

a
d —6
g
i

4 alo0,38
d no solution
g 0, -3
j —10,1

5 a-l, -2

,—4

(SN

|
o

N | =

=%
I
N

NI Gl wis

[
N |

i
w
|
NIV

ICE-EM Mathematics 10 3ed

=3

= & 5 °

b y:_ﬂ +m_é
p p
0,7 c 0,-5
-7, -9 f 10,7
32 D1,
43 2
5, 24
2 3°3
0, -7 c 0, -8
0, -1 rol
2
-2, -6 ¢ -3,-9
2,4 f2 -3
5, -8 i 6,-10
3,4 15
-3,17 o 10
1, 16 cl 2
3,5 f no solution
-5, 4 i no solution
7,1 1 -1,1
3,2 c -7,5
—l, -4 c _3’ -2
3 2
33 P 3
2 3
3.4 i L3
2’3 274
_1z2 1 2.3
4’3 37 2
2 o 15
5 12
9 8 2 3
Z 2 r-=,2
8 9 32
1S c13
6 4 4
2 s p L4
372 23
13 P2l
4 5 2
21 LS,
7 3 4
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Exercise 5B

1 a9 -2 b
d-s, 5 e
g 0,-5 h
4 3
;403 K
1733
2 a-7,2 b
d2, -1 e
g —6,5 h
j4 Kk
5 7
2! n
4 6
3 a @ b
X
Exercise 5C

1 Ilsides 2 12cm
5 9and-7or7and -9

7 4cm,32cm,42cm

9 6km/
10 a 20— xcm b
11 4m
13 25km/h
Exercise 5D
1 a-1 b
d>5s e
2
- h
£5
1
j —= N
J 5
5
m— n
7
2 a partsi,v,ix
3 a4 b
d 36 e
1
— h
g4

8, -4 c —E, 4
2
no solution f -3, -1
5,1 i 8 -8
37 Las
25
5, -3 c 3,2
6,1 f 16,2
-5, 4 i —l, —4
2
-13, 11 1 —l, 3
2
1,
3
@ =x+5x=5
x
3 16 4 5
6 S8cm
8 Sand7
14 cm, 6 cm

12 8cm,12cm, 43 cm

14 20 cm and 25cm

-2 c -4
_1 ¢ 3
2 2
3 1
_2 i -
4 3
2 1 _2
5 7
_3
3
b parts ii, iv, vii, x, xii
16 c 25
100 f 2
4
49 ;121
4 4
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4 a(x+3)7?%+1
c (x+6)2-46
e (x—=3?2-17

5 a3x+1)2+9
¢ 3x—-272+3
e -(x-4)2+6
g 3x—12 -4

i 4(x—6)2-45

Exercise 5E

1 ai\/g
/2

-1+2
3+.2
-5+2J6
~10 + /95
-1+45
2
3+ 17
2
7 + /449
2

1+421
2

="

e gQ o &

4 a2+.3
d4++6

n

ICE-EM MATHEMATICS
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b (x +4)% - 21
d(x-52-19
£ (x—10)2 - 95

( 11)2 117

1 [x-=| - —
2 4

b 5(x +3)2 — 35

d-(x+1)2+5

f —(x+3)2+13

h 2(x —3)% +15

2
j 2(x+§) +
4

._
(98]
Vo
=
|
| &
—
+
-
X w|Z ®I

=

™)
—

=

|
Al W
~—

[S]
|

/11 ¢ 3
+/10 f +/5
2+3 c 6+4/13
4+J17 f —4+25
-6+ /41 i 5£5/3
50 + 2./645 1 25+ 615
3445 REERE
2 2
-5+ J41 ¢ 34429
2 2
3+./33 i91\/171
2 2
3.5 lsim
2 2
-1£4/5 c -1+5
3+.21 f —4+25
4+34 i1J_r\/6
3 8
5 L | SEVT0
2 3
1£45 02+£2
YEAR 10

Exercise 5F
1 a4+15

3+413
2

—5+/17
2

g 4+14
i 6+33
—1++22

w

3+45
4

i no solutions

iii two solutions

b 5 -2 c 1,-7
+
e 2,-3 f 1£413
2
1 .
hl -2 i -1£4/6
k no solution 1 no solution
n + l o -7,5
3
qt g r no solution
t —é,—l u -3
37 4
w2+ ﬁ —li \/%
2 5
z no solution
b 1+£2 ¢ 2411
+ .
e 1£y5 f 3, 3
2 2
b 2,4
d 2,6
¢ -9 +/69
2
h -1++5
p 3 +29
10
a2
7
¢ 1+£29
14
h 10 £ /106
3
b 7.87,0.13
d —-0.20, —14.80
f —041, 3.41
h -0.24, 0.84

ii one solution
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b i 2,irrational ii 2, rational
iii 1, rational iv 1, rational
v 0 vi 0

vii 2, irrational viii 2, irrational

5 a

b 3.52cm c
2 2

6 AP=12+4J/5cm, BP =4+4J5cm

7 50
5457 5457 5-57 . —5-5J7
8 and or and
2 2 2 2
9 447

10 5(+/201 + 1) km/h = 75.89 km/h
11 50 — /2095 and 50 + /2095 = 4.23 m and 95.77 m
12 ax=4orx=7

b x=6-2J100rx =6+ 2J10

Cc X

-1-19 -1++/19
= 3 orx =

Review exercise

1 a6 -3 b—z,l
3
¢t a-21
2 273
e 24 el
2 2
g 2,4 h -1,-3
5 5
i 2, -1 L, -2
2 173
kl,s 1—1,—5
2 2
m—l,3 nl,3
2 3
ol 7
3 P3
77
1373
2 a35 b5 6
c2+3 d-1£2
-1+
e 1—2‘/5 £ 10 + V107
+
g3_J§ h3 -1
2
i —li\/ﬁ j 2,%
k—li\/3_7 . 3+4/41
6 8

1++5 3+4/33

3 a6 -4 lo—z,l
2
-1£45 —5+/17
[ d
2 4
e—liﬁ flJ_rJB
2 6
-5+
4 alx2 b 5—4*/§
cliJﬁ dliJﬁ
8 2
e ,—z f -, -1
6 3
s a7+J§ 7413 b—7—Jﬁ —7+73
2 72 4 7 4
c]+\/5—11_\/5—] dﬂﬂ
0 10 5 75
. 3+421 3-421 ¢ 9+ 113 9- 113
4 7 4 4 7 4
5++/33 5-33 b —2+4J10 —2-10
8Ty T 3 3
6 a —7and9or7and -9
b length 16 cm, width 9 cm
¢ 3, 50r-3, -5
7 x=2J5
8  train 28 km/h, car 49 km/h
9 (10 +5v2)cm and (10 — 5v2) cm
10 6cm? 0r§cm2
27
11 AP =4cm
Challenge exercise
1 +2, £3 2 -1,-2,3,4
4 x*-4x+1=0 5 _ZH
2’2
6 7 7 10 + 2421
8 a AA p LS
2
V265 + 43)
4
9 a22+6x-3=0 b#
-1+5
C
2
10 0, 5a
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Chapter 6 answers

Exercise 6A
1 a 318cm?
¢ 192r cm? = 603.2 cm?
e 4140 cm?
g 1000 cm?
i 194 cm?

2 a3/3=5192cm
b 216 + 183 = 247.1769 cm?

b 448 cm?

d 54 +36mcm? = 167.1 cm?
f 100 +37.5t m? = 217.8 m?
h 596 cm?

j 144 + 4042 = 200.6 cm?

3 9m 4 45cm
5 a 1425ncm? = 4476.8 cm?
b @ cm = 37.1cm
3n
6 a 280cm? b 216 m? c 144 m3
d 28 000 mm? e 300mcm’® = 942.5 cm?
f 1215t cm® = 3817.0cm®> g 23040 cm?®
h 375t cm® = 1178.1 cm? i 3240 cm?
j 1080 cm? k 480 cm3 1 360 cm?
7 aS529cm b 761.98 cm?
8 al199cm b 6.31cm
9 adcm b 7.4 cm’
10 16.25m?
11 4cm
1500
12 = 240.28
PR cm cm
13 a 1099.56 cm? b 1400 cm? ¢ 300.44 cm?
Exercise 6B
1 60cm?
2 a80cm? b 100 cm? ¢ 216cm? d 180 cm?
3 a 400cm’ b 53%cm3 ¢ 80 cm? d 96 cm?

4 2547758.6m3
800 cm?
b 13cm

S5cm

7 a 64 +32J13 = 179.378 cm?
b 36 +124/34 = 105.971 cm?

V61 cm = 7.810 cm

[g]

AVDA, AVAB, AVCB, AVDC:

triangles.

bi 10cm
iii 10 cm

¢ 192 cm?

646
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b 2333.33 cm?

¢ 65cm? d 360 cm?

b 213 cm = 7.211cm

(80 + 861 + 204/13) cm = 214.593 cm?

all are right-angled

ii 241 cm = 12.806 cm

YEAR 10

Exercise 6C
1 a 13823 cm? b 235.62 cm? ¢ 1099.56 cm?
2 a 24mcm? b (167 + 167/10) cm?
¢ 70mcm?
3 alOcm b 9.1652 cm
4 a 685.84 cm? b 21.83cm ¢ 19.41cm
5 a 104.72 cm?
bi 10cm ii 3.33cm iii 9.43 cm
6 ai 5/5cm=11.18cm i 25m/5 cm? = 175.62 cm?
360\
iii [—=1] =161°
&
360'Y
b|—| =255°
()
7 a 100.53 cm? b 335.10 cm?
¢ 376.99 cm? d 339.29 cm?
8 127 mm
9 a 648m cm?® b 270% cm?
10 a (1800 + 36+/2)m cm? b 726m cm?
11 $19635
Exercise 6D
1 a 804.25cm? b 2827.43 cm?
¢ 615.75cm? d 1385.44 cm?
2 a 64mem? = 201.06 cm? b 128 cm? = 402.12 cm?
¢ 1921 cm? = 603.19 cm?
3 6.3078cm
4 a2llm b 1.72m
5 a 195mwcm? b 11571 cm? ¢ (440 + 16m) cm?
6 a 2144.66 b 4188.79 ¢ 904.78
d 452.39 cm? e 3619.11cm? f 883.57cm?
7 a 6.20cm b 179 mm ¢ 9.8cm
8 a 368.6lcm? b 575.96 cm? ¢ 329.87 cm?
9 8249cm?
10 545131.78 mm?
Exercise 6E
1 ai9 ii 9
b i 36 i 36
25 25
.9 .. 9
ci = i =
4 4
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2 aid4 ii 8
bil i 2
4 8
. 36 . 216
c1 — n ——
25 125
ai 2 i 125
4 8
3 a 42875cm? b 7350 cm?
4 8 5 960 cm? 6 22
7 a 172800 cm? b 325.5cm?
8 al92m? b 1536 cm®
¢ (96 +1613)m? = 153.7m? d 614.8 cm?
9 a The area of the triangle increases by a factor of 7.
b 36 c9 d 81
Review exercise
1 ail1000cm3 ii 600 cm?
b i 600 cm? ii 460 cm?
c i 480 cm? ii 528 cm?
d i 168m cm? i (367 + 12/58m) cm?
e i 90w m? ii 787 m?
fi —203481tm3 ii 2567 m?
2 ai550m? i (375+25V17) cm? =~ 478.1cm?
b i 200w cm?® = 628.3 cm?

ii (# + 120) cm? = 476.0 cm
3 2cm

4 a 1500000 m? b 80 cm?

c 250z cm? = 261.8 cm?
5 8cm
6 ai 2w’ ~ 61994 cm®

ii 1687 cm? = 527.8 cm?

b i (4+2?n)m3 = 6.09 m?

ii (16 +m m? = 19.1 m?

d 156w cm?® = 490.1 cm?

7 12m
8 a 662.5cm? b 937.5cm?

9 asgom’ b (63 +8+34 +389) m® = 137.95m?
10 V=Mnmm3,S=(ZOOOO+@

b V = 2250 cm?, S = 6751 m?
¢ V=4nm3, S = (6 ++13)n m?

dv =?7‘cm3,S = 150 m?

ICE-EM Mathematics 10 3ed

n)mm2

ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press
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Challenge exercise

1 4cm

3 6cm

6 ¢ Substitute the result of part b into that of part a.
7 b7:8

9 a Use similar triangles.

¢ Show s> =h*+(R-r)*
10 a Use Pythagoras’ theorem

¢ cross-section area = area of cylinder cross-section —

area of cone cross-section

d n’ —lnr3 :gnr3
3 3

e Volume of a sphere is twice the result in part d.

Chapter 7 answers

Exercise 7A
1 ax=4,40 bx=0,0,-4) ¢ x=2/26)
dx=-3(37 ex=-2(23 f x=0,009)
g x=3,3,-4) hx=-2,(2-3) i x=6,(6,6)
jx=-1(-L0) kx=2@21 1 x =-3,(-3,5
2 a-3 b 46 c5
d -9 e -8 £ 2
3 a y b v
(0, 25)
0 X
0, -2)
(1,-3)
0| 5,00 x
¢ y d ¥y
©.7) ©, 13)
0 X
(-2,3) \/
4,-3)
0 X
e y f ¥
(0, 12)
0,7)
o]\ _/ ~
(1, 6)
4, -4)
0 X

647
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‘v’

y % 5 ay=-—(x-3)? b y = —(x + b)?
o= ©.7) cy=-x>-6 dy=-x*+c
©,-7) / \
6 ay=((x+4)?2+3 by=x-62-5
0 X
cy=@x-a’+b dy=x+d)?-c
7 y
\ 0, 1)
C ¥ d y 0 X
3,5 0
G-7n "
° /\ -3,-8)
X
0, -4) ay=x2 by=(x+5)2—11
(0, -16) cy=(x+3-a?-8+b
8 aa=0 ba=2 ca=-1 da=-8
9 ab=5 bb=7 ¢cb=0 db=-3
e y f y
(6, 0) o W ’ g
(-4, 0) 5 ! ‘\\ (\/jv 0)
X
0 * of ™. x 0x
©,~2) |\ "
(0, -36) \
(0, -16)
Exercise 7B
1 ai 3 i x=0,(0,3)
g ¥ fii y / iv no x-intercepts
_4 0
43 ¥ 0.3
—
0 X
bi -7 ii x=0,0,-7)
0, -19)
iii ¥ iv two x-intercepts
h y 0 X
(=3,11)
0,-7)
ci 8 i x=2/(24)
iii y iv no x-intercepts
(0, 8)
0, 2)
/ of\ X 2, 2)
1 y (1, 6) 0 x
di 2 i x=3,3,-7
0, 5) iii ¥ iv two x-intercepts
0 > 0, 2)
0 X
3,-7)
648 ICE-EM MATHEMATICS YEAR 10
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ei 25
iii ¥
(0, 25)
0
(-5, 0) X
fi 48
iii ¥
(0, 48)
Ol@,-1n *
gi -9
iii y
(3,0)
0
0, -9)
hi 4
iii y
(-1, 5)
0, 4
ii -5
iii y
0
2,1
(0, -5)
2 ai O
iii x=3,3,-9)

v two x-intercepts

bi 0
iii x = -3,(-3,-9)

v two x-intercepts

ICE-EM Mathematics 10 3ed

ii x=-51(50)

iv one x-intercept

i x=7(,-1

iv two x-intercepts

ii x=3,(3,0)

iv one x-intercept

ii x=-1L(-L5)

iv two x-intercepts

i x=2,02, -1

iv no x-intercepts

i y=x-32-9

iv v

ci
iii

v

iii

iii

iii

iii

iii

iii

-4
x =-1,(-1,-5)

two x-intercepts

-1
x = -2,(=2,-5)

two x-intercepts

-3
x =-3,(-3,-12)

two x-intercepts

4
x = -6, (-6, —40)

two x-intercepts

3(3 11)
x=00—
2°\27 4

two x-intercepts

two x-intercepts

x=-=

2

>

2 4

two x-intercepts

ANSWERS TO EXERCISES
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i y=(x+3?2-12

J
\ 0l

(0,-3) ¥

(-3,-12)
y = (x+6)> —40

y

0, -4)

X
(3.-%)
)2_49
4
y
0,0)x
(_z _49
2' 74




‘v’

ji o
i x = —1,(-1,1)

iiy=-(x+1)?+1

iv y
1,1
/ 0 X
vV two x-intercepts
ki 7 i y=—-(x—-4)?%+23
iii x =4,(4,23)
iv v
(4, 23)

0,7)

/o

vV two x-intercepts

ai -5

i y=@x+2?%-9

iii x =-2,(-2,-9) iv -5, 1
v ¥
(-5, 0) \ /(1. 0)
0 x
(0, -5)
(-2,-9)
bi 5 i y=(x+22+1
iii x=-2,(-2,1 iv no x-intercepts
v y
(0, 5)
(=2, 1)
0 X
ci 9 i y=(x+3)?
iii x =-3,(-3,0) iv -3
v y
0,9

2
1i -1s ﬁy:_(x_ﬁ) _3
2 4
5 (5 —3) (-3,00 O x
i x ===, —
2\2 4 di -7 i y=(x-32-16
iv y (é, _i) iii x=3,(3,-16) iv —1,7
2' 4
/ M y
0 14 *
<—1,o>\ 0 /(7,o>
©,-7) 07 | )
vV no x-intercepts B.-16)
ei -3 i y=@x+42-19
3 -3,1 b -5, 1
a i x = 4, (—4, - 19) iv —4— 19, —4+ 19
c 2,8 d4-7, 4+7 v
e 311, 3+ 11 £ 1,-3 Y
g2+2J2,2-2/2 h 54342, 5-32 \ /
i 3+5V2,3-5V2 j 3+2J5,-3-25 (-4 -\19,0) (-4 +19, 0)
X
kK 2+42, -2-42 13,-5 ©,-3)
4 a-1-45,-1+5 b3-+2,3+2
c4-3,4+3 d 2-242,-2+22 (-4, -19)
e —11,1 f 10 — 56,10 + 546
g -1,13 h 3+45,3-5
i 2-243,2+243
ICE-EM MATHEMATICS YEAR 10
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1 (1
iii x==, |-, -
2 \2

ji 3

5\ 15
i 10 il = + = + =
g 4 (x 2) 4
5 ( 5 15) . .
1 X=—-=,|--, — 1V no x—mtercepts
2’0 2" 4
v y
(0, 10)
5 15
22)
0 X
2
hi -3 iiy:(x+z) —g
2 4
7 ( 7 61) . —T1+461 —7-461
il x=— [—=, —— iv s
2 27 4 2 2
v y
-7 61 -7 +61
| )z
o/ x
(0, -3)
7 61
2-4)
ii 4

i y=(x-0D>+3

iii x =1, (1,3)

iv no x-intercepts

y

(O]

(1.3

ICE-EM Mathematics 10 3ed
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iiy=-(x-22%+7

i x=2,027) iv2-7,2+7
v y !
'(2,7)
03
@70/ | \@+7,0

R

ii y=—(x-6)+40
iii x =6,(6, 40)
iv 6 — 210, 6+ 210

v
y

(6, 40)

(0, 4) (6 +210, 0)
(6 — 2310, 0) 0 \ x

i 2
i y=-(x-1D%-1
iii x =1, (1,-1)
iv no x-intercepts

v y

of (1,-1 X

0,-2)
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nio-l .. ( 5)2 2
nm —|x+—- + =
2 4
il x=> (—_5 2) L, SS=21 5+ ot
A o .
v y
3
2' 4
-5 —\21
( 2 'O) (—5+@ 0)
7 2 '
ol (0, -1 x
2
oi 20 i y=—(x—£) +&
2 4
i x= L (1_1 &) iy L= +201 11+ 201
27\ 27 4 2 , 5
v y
)
2" 4
(0, 20)
11 +201
(23
O X
(11_2W’0>
Exercise 7C
1 a 5
y=3x
y /
(1,3) \
y=x
1,01
s y=3x
of T, >
(1.3
b By
1
1,-1
0 (\L 3
A,
y=-p?
(1,1-3) /y——x2
y=—3x2
¢ Y,
i y:xz
— 2
y—2x (1'3) y=3x2
s (1, 2)
(1,1
0 X

652
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YEAR 10

3

4

a
y y=2+1
(1,3)
0,1
0 X
vertex: (0, 1)

y-intercept: 1

b y
/y4x21
/1
2

X
=1 vertex: (0, -1)
y-intercept: —1
. 11
x-intercepts: —3, 5

c y
y= 6x2—1
0
1 1
% / £
O.=1)  vertex: (0, —1)
y-intercept: —1
x-intercepts: —%, %
d
y

vertex: (0, 8)
8 y-intercept: 8
x-intercepts: -2, 2

y=-2x°+8
_/ 0 \2 X
e
’ vertex: (0, 9)
9 )
y-intercept: 9
32 3\2

x-intercepts: ——=, —=

y=-2x2+9

372 0 EAPIE
2 2

a, d, e, g are congruent; b, f, 1 are congruent; ¢, h are
congruent; j and k are congruent

ay=23x+1)>

52 5
=2 + = ==
cy (x 2) )

1
( 5)2 59
e y=3 x+g +—

f y=-5(x-2)2+57
2 y (x—2)
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i y=20x+1)2+1

iii x=-1,(-11 iv no x-intercepts

v y

(0,3)
=11

bi 7 i y= -2+ 1D)2+9

i x = —1,(~1,9) v 232 2372

2 7 2
v y
(-1,9)

/\\(O, 7)

(Z5220)) O] \[F22o) *

ci -19
i y=3x+2)?2-31
iii x=-2,(=2, -31)
. —6+\/§’ -6 — /93
3 3
v y

(520 ||/

(0, -19)

(=2,-31)
N ( 4)2 22
i y=3 x+§ ey

4 (_i _E)
3703 73

ili x =

10

11

12

ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press

1 (1 39)
i x=—, -, —
4 \4" 8

iv no x-intercepts

v y
0,5)
1 39
(:.%)
0 x
1 (1 11) )
a x=—,|—=, — |, no x-intercepts
2°\2° 4

b x= _2, (_é, —@), has x-intercepts
6 6 12

1 ( 1 7) .
¢ x=—-—, | ——, — |, no x-intercepts
4 478

3 ( 3 131) .
d x=—-—, | ——, — |, no x-intercepts
10 100 20
5 (5 59) .
e x=>,|>, —=|, no x-intercepts
6 \6 12
f x= i (E, H) has x-intercepts
2 \2 4
a6 b 8
c -8 d -2
a3 b1
el d-3
2
a £l b £3
. i% d +/3

y=(x-1)%2-2o0ry=x2-2x-1
y=3x+2?—-lory=3x2+12x+11

y=-2x-1*+60ry=-2x>+4x+4
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13 a y=20c—12+3 f y=2(+2)>-12
N 7
i i vertex: (-2, —12)
5\ | ! x-intercepts: —2 —\6, =2 +V6
} | y-intercept: —4
™. 3) i axis: x = -2
0 i X -2-6 | 0 /_2 +V6 ¥
! vertex: (1, 3) |
| y-intercept: 5 -4
axis: x =1 i
b A (-2, -12)
(1,8) g
‘ y vertex: (3, 4)
6 y==2(-12+8 (3,4) x-intercepts: 3 -v2,3 +2

y-intercepts: =14
axis:x=3

3-42 \3+4v2 ¥
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|

|
|
|
|
|
|
|
—1/ 0 | 3\ X 0
|
|
vertex: (1, 8)
y-intercept: 6 14

x-intercepts: -1, 3

— 4y —3)2
axis: x =1 y=4-2(x-3)
c ¥ ;
|
,12) h Ly
‘ vertex: (2, 12) !
y=—4(x-2)2+12 } y-intercept: -4 } y=3@+1)2-15
| x-intercepts: 2 - V3, 2 +V3 |
} axis: x =2 }
2-3 ! ! —-1+V5 ¥
0 ! x l
I 2+ \/§ I
-4 i !
| |
| 1 vertex: (=1, =15)
| ; x-intercepts: =1 +5, =1 =5
| |
: 1 _15); y-intercept: —12
d (=3,12) ¥ vertex: (-3, 12) axis: x =—1
|
! y-intercept: —24 i \ Y
! x-intercepts: =3 +v3, -3 -3 i
| axis: x =-3 !
! I
I
! —3+143 i
—3-13 | 0 X !
| :
! |
|
| i vertex: (-4, 1)
| = —4(r+32+12 ! y-intercept: 81
L 244 Y X 4 )
I | axis: x = -4
1
|
e Ly i 5 >
| y=4(x+22-16 !
I
l
-4 10 x
! .
1 vertex: (-2, ~16) Exercise 7D
|
! x-intercepts: 0, —4 1 4
| y-intercept: O Sy
axis: x =-2
(=2,-16)
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y
(0, 6)
loo
0 X
(2, 0) (3,0)
0 1v 1 X
@, -4 (25’_2)
c d y
Y 2, 18)
V) ©,10
@mm\o 6.0 @um/ (5,0)
(0, -15) / 0 \ *
(1, =20)
e y f y
(0, 60)
(=2,0) (1,0)
o/ x
5,0\ /(6,0 ©.-6)
0 X
B el
g y h y
(5.733)
(-2, 0) (4, 0) 0, 72)
Y '
(0, —40)
s 3,0 @,0)
o] | 7
i
y
(—1,0)\ /(%,o)
o/ x
0, -7)
4.9)
4 a-5 -1 b —4, -3 ¢ -3, 6
d -5, 3 e—%,lo f 4, 4
11 .
g5 5 h 0,3 i 4,0
5 a b
y ! y i
8 i i
I N:
[ I
T 3\\*
= : }
| o[1\+3 *
ol 24 % @
3, +1)
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6

¢ d v
|
l
X 1
r\
I
=1
|
|
0[N\2 x
A, -1
e Ly f y i
|
MIN: MIﬁ':
[ ”:
i: =
| o
T ’I‘
B\ Jjo o« \51
|
0 : x
3 9)!
(-3.-3). (3-1)
\4' 78
g Ly h y i
| |
| |
| 6 Ny
l\:ﬁ" n
| R‘
o 2y
13 1.2
2\ T3 213
\/0 X 0 \l/ X
7 1)1 (zl 1)
478 12" 24
! LY J y
|
Moo,
(I
oo
= | 1
o
1 _1/ i
2 4 -3/ = 3
\/0 X / 0 \ X
Fé_ly
8" 8/
k ! 1 yh
(312) 1 25
48 \a 8
| 3
: //A\\\g
mlllﬁ': § 1 : 2
= | 2 o=\ X
o \ x o
| |
| |
ay=x2—4x by=9—x2
2
cy=-3x2+6x+9 dy:—SL—g—x 6
5 5
1 X
=x2-x-2 8 =—x2-=-3
y y 5 )

y=6x2-15x+6
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e

Exercise 7E f y
a ¥y (-2, 16)
0, 12)
(39)
° * -6, 0) 2,0
0 X
et R
b v .
R
(0, 12)
ol @0 x (%,o)
0 X
¢ y
h y
(-2 -2, 0)
/ 0, 2) 0, 15)
\/\0 X
\(2 +V2,0)
(-2,2) _
(3.6
d y
0 X
(0, 5)
“,3) i ,
0 X
0,9
¢ yN3 15
&%) e
©, 3) 3+415 J y
( V15 )]0 e 35%) ©, 10
3-vV15 0 X
5=
(Z525.9) (2.0
0 X
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k y
0 x
o - (3 3)
1 y
B\ /G 7
0, -15)
(3.-16

Exercise 7F
1 80m,130m 2 60cm 3 25,26
4 14,16 5 13,15 6 3
7 8years 8 $6
9 8cm,15cm,17cm
10 20cm,21cm, 29 cm
11 5cm,30cm,40cm
12 44 sides 13 16 14 1.84 seconds
15 -7 16 Bl
4
17 amax=4,mjn:_—73
12
b max = 46, min = -2
18 25cmby25cm,17 cm
19 75m by 150 m
20 31.888 m, 5.102 seconds
21 62.5m by 80 m, or 160 m by 31.25 m
22 3% square units
Exercise 7G
1 a-3<x<5 bx<—-4orx>1

cx=-2

e all values of x

ICE-EM Mathematics 10 3ed

Photocopying is restricted under law and this material must not be transferred to another party

dx<-lorx=>2

3 3
f x<—-=orx>=
2 2

2 ax<-2o0rx>3 b 4<x<-1
cx<2o0orx2=5 d 3<x<0

3 ax<-10orx>7 b-3<x<8
c x<-Sorx =>4 d3<x<4

4 a-8<x<5 b -3<x<8

cx<Sorx=>7 dx<Oorx>11

Review exercise

1 a?2 b 24 c 0
do e 4 f —16
2 ado +4
¢ £3 +2
3 a-—41 b—6—l c_é,i
2 4’2
d—l,é e -7,7 £ 05
2’2
4 a-2-5-2++5 b3-+42, 3+2
c -1-5, -1+5 d2-45 2+5
e3+§,3—§ f2+42,2-2

5 a-2-6,-2++6
b3-2v2,3+2\2

BT B
2 27 2 2
d_2_@’_2+i6
2 2

6 a minimum b maximum

¢ maximum d minimum

2 2

7 y=x“iscongruenttoy = x* —x,
y = —2x?%is congruent to y = 3 — 2x2,
y = 3x? is congruent to y = 3x% + 1,

y =2+ 3x — 4x?is congruent to y = 1 + 4x?

8 a translate 1 unit down
b translate 2 units up
¢ reflect in the x-axis then translate 4 units up
d reflect in the x-axis then translate 1 unit up

(There are other correct answers to this question.)

9 a translate 2 units left
b translate 1 unit right
¢ reflect in the x-axis then translate 1 unit left
d translate 1 unit left and 3 units down
e translate 2 units right and 3 units down

f reflect in the x-axis then translate 3 units right and
1 unit up

(There are other correct answers to this question.)

10 a y=(x+2)?
y=x-5>-2

by=(x-32+1
dy=x+372-2

o
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11

12

13

14

15

16

17

ay=3x+32+2

ay=—(x-1)7
b y=—(x+2)?
cy=—(x+1)%>-2

a(l,2)
c (-4, -2)
e (-2, -1

y=x>-2x-1
y=x2+2x-15

y=-x>-6x-38

a :
y >
D !
51 £
Eim
o
B
Y
X
© !
of1\
(3, +4)
C y i
>
5
© !
E}mIN
o
> o=
5
%
©
s(; _2)
2' 74
€ y
(0,/16)
-4 4
|0 X
D
€
5
S| =
©
X
3]
a gy 2
Q!
sf E
1 gim
o
Bir
0
x|
o

0 : X
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by=3x-372?-2

b (-2, 3)
d (5, 11)
f 3.4

2
axis of symmetry

i

-5

/I—\
N"IUW
|
ol

Yty
<
—

ENE
~—

o=

w|=

axis of symmetry
1
6

b > My
©
£
€ i
al
o« N
o=
_1_\5\ § /1+\5
0 x
-3
(-1,-6)
YEAR 10

¢ y
(-3, 5)
-3-V5/ | —3+5

> 0 x
4
£
B =
£
©

d

5,6)

5— 5/\5+\/§

axis of symmetry
x=5

19 y=11(x-2?2-4

21 a

X

20 h=1lorh=-1

S
Q!
£
1<
o
“1-V6| « -1+6
§O X
s
-5
(-1,-6) |
b S
=
2 ]
P E
' E
0\ L [3+47
3-V7 5 x
=
B3]
3,-7)
C
y
0 X

-7

__axis of symmetry -
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(4, 3)

4+43
: X
i
Lo
P E
P E
D>
13 L@
:'G
=
]
e ‘ f y :
I\ !
g i(é 2_3)
£ 32" 2
< '
o
- | 7
O
% 3-23/| | > \3+423
: 2 : qé 2
K of '€ x
-1,3) oz
: G
%
0 X P
22 The side lengths are Scm, 12 cm and 13 cm.
23 52cm, 42 cm and 4 cm
24 125m by 250 m
25 a -3<x<5
b-5<x<-=2
c x<Oorx>2
Challenge exercise
1 a-5 b -5
2 a 21 b 4 cc>4

3 dx:80,t:§;x:90,t:i
2 3

4 40km/h
5 45 cattle 6 32km/h, 40km/h
7 75 runs 8 4844m/s, 5844 m/s
24
9 40km/h, 60 km/h 10 a=?
2 2
11 a(x—é) +(y-z) zé
2 2 2
B(5, 6)
A0, 1)
2 3 *

b Let A(O, 1) and B(g,h) be the given points and
P(x,y) be any point. P is on the circle with
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diameter AB if ZAPB = 90° (angle in semicircle).
If gradient of AP X gradient of BP = —1, then

y-1 y-h_,

X xX-g
So (y = D(y — h) + x(x — g) = 0 is the equation of the
circle. This meets the x-axis when y = 0. That is when
X2 —gx+h=0.

2 — )2
X + (100 — x)
4n 16

a

cm? when x = 100m
n+4

b The minimum area is

d If (x, y) goes to (x, 5y), then (a. a*) goes to (a, 5a2).
The graph of y = x? goes to the graph of y = 5x2 (0, 0)
goes to (0, 0), (1, 0), goes to (1, 0), and (0, 1) goes to
(0, 5). It is not a similarity transformation since some
distances are unchanged and others multiplied by 5. Note
that 5 can be replaced by any a > 0.

e The enlargement with centre at (0, 0) and enlargement
2
a

1 a a® a)?
factor — A(a, a®)to B| =, — | Si —=5(—),
acorsmaps (a a)o (5 5] mce5 5

B lieson y = 5x2 Thatis y = x?is similar to y = 5x2

f Bycy=tax?+ bx + cis congruentto y = ax? a > 0.

Byd y = ax?is similar to y = x2 That is, all parabolas
are similar.

a y
(-8,17) 175 y=x®+8x+17

4,1 0 X

b y
y=2x%+5x-3
0 X
(3 -
(%)
C y
\ /y =d +ex—f
0 X
FerNC A~
5 i )
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Chapter 8 answers

Exercise 8A

1 ay=6p=45 b x=5, oo =30°
c ou=7=60°B=1200x=6 d o=90° P =60°
e x=4, oo =45° f a=60° x=5

2 a o =p=1v=60°(equilateral A RST)

b 6 = 20° (angle sum of A WXY),
x = 12 cm (isosceles A WXY)

¢ ZRQP = 60° (base angle of isosceles A POR),
0 = 60° (angle sum of A POR),
y = 7 cm (equilateral A RPQ)

d y =5,0 = 60° (equilateral A LNQ),
o = 2 (exterior angle of isosceles A LOM), B = 30°

e ZABD = 55° (straight angle at B),
ZBAD = 55° (base angle of isosceles A ABD),
ZADB = 70° (angle sum of AABD),
0 = 70° (vertically opposite angles at D),
ZAGE = 55° (alternate angles, AC || HE),
o = 125° (straight angle at G)

f ZDCG = 55° (vertically opposite angles at C),
ZCDG = 55° (base angle of isosceles A CDG),
a = 70° (angle sum of A CDG),
ZAGE = 55° (corresponding angles, BD || HE),
ZEGD = 55° + 70° = 125°,
B = 125° (vertically opposite angles at G)

g ZDAB = 50° (complementary angles),
o = 50° (alternate angles, AB |l CE),
ZAFD = 40° (base angle of isosceles A ADF),
o+ ZFDC = 100° (angle sum of A ADF),
ZFDC = 50°,0 = 130° (straight angle at D)

h y = 2 m (radii of circle),
B = 25° (base angle of isosceles A ABO),
o = 60° (base angle of isosceles
A BCO, angle sum of A BCO)

i 30+ B = 180° (co-interior angles, AD Il BC),
o+ 2B =180° (angle sum of isosceles triangle),
o =36°pB =72°

j £CBO = 2a (A BOC isosceles),

ZOBA =90 — 370( (angle sum of isosceles triangle),

ZOBC + ZABO = 95° (alternate angles, AB Il CD),
o =10°

k o = 130° (angle sum of quadrilateral)

1 o = 108° (angle sum of regular pentagon)

m o = 120° (co-interior angles, AB Il DC),
B = 60° (co-interior angles, BC Il AD)

3  6ssides 4 36°

Exercise 8B

1  a ABAC = AYXZ (SAS)
¢ AABC = APQR (SSS)
e APOR = AXYZ (ASA)

b AABC = AXZY (ASA)
d AABC = AXYZ (ASA)

2 a ZBCA = 40° ZFED = 100°, LZFDE = 40°,
AB = BC =3 cm, FD = 4.6 cm
b ZABC =10° ZEFD = 130°,CB = 4.2 cm,
AC =1.1cm,ED = 5cm
¢ LFED = 32° ZCAB = 111°, ZBCA = 37°,
AB =9.1cm, ZAC =8 cm, FE = 14.1 cm

ICE-EM MATHEMATICS YEAR 10

~
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d ZFED = 67°, ZCAB = 67°, ZABC = 67°,
Z/BCA = 46°,CB = 38.3 mm, AC = 38.3 mm,
FE = 38.3 mm, ED = 30 mm

a AD = BC (equal side lengths P
of square), DE = CE (given),
ZADE = ZBCE (given),
AADE = A BCE (SAS)

b AE = BE (matching sides in
congruent triangles)

a PR = RS (equal side lengths v — T s
of square), PX = ST
(half side lengths of square),
ZRPX = ZRST = 90°,
ARPX =ARST (SAS),
RX = RT (matching sides in congruent triangles),
b RX = RT (from a),
VR = VR (common side),
VT = VX (half side lengths of square)
A RXV = ARTV (SSS),
ZTRV = ZXRV (matching angles of congruent triangles)

a Diagonals of a rectangle are equal and bisect each other.
b i ZAOD = 56° ii ZAOB = 124°
iii ZOBC = 62° iv ZABO = 28°

ZYDO = ZOBX (alternate angles, AB Il CD),

ZBOX = £ZDOY (vertically opposite),

OB = OD (diagonals of a parallelogram bisect each other),
ABOX = ADOY (AAS),

OX = OY (matching sides of congruent triangles)

BP = PC (P is the midpoint of BC),

ZQPB = ZCPD (vertically opposite),

ZPQB = ZCDP (alternate angles, AQ Il DC),

ABQP = ACDP (AAS),

BQ = CD (matching sides of congruent triangles),

CD = AB (opposite sides of parallelogram), AQ = 2AB

Q

A D

DC = AB = YX (opposite sides of parallelogram),

DC |l AB 1l YX (opposite sides of parallelogram)
Therefore, DCXY is a parallelogram (opposite sides equal
and parallel).

D C
A B
Y X
LAKO = ZAOK (isosceles B C
triangle AKO),
ZKAO = 45° (diagonals of a K

square bisect the vertex angles),
ZAKO = ZAOK = 677 (angle g
sum of triangle),

ZBOA = 90° (diagonals of a
square intersect at right angles), A D
ZKBO = 45° (diagonals of

a square bisect the vertex angles),

ZBOK = 22Y | ZAOK = 3/BOK
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10 a ADBC =ADBA (AAS)
AB = CB (matching sides of congruent triangles)

DA = DC (matching sides of congruent triangles)

B

D

b AAXB = ACXB (SAS)
So AB = CB (matching sides of congruent triangles)

ACDX = AADX (SAS)
AD = CD (matching sides of congruent triangles)

D

11 ZDAC = ZBCA (alternate angles, AD |l BC)
LACD = ZCAB (alternate angles, AB Il CD)
AABC = ACDA (SAS)
CD = BA (matching sides of congruent triangles)
AD = BC (matching sides of congruent triangles)
Thus, opposite sides are equal.
ZABC = ZCDA (matching angles of congruent triangles)
ZBAD = 0.+ = ZOCB
Thus, opposite angles are equal.

ICE-EM Mathematics 10 3ed
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12 Let X be the point of intersection of diagonals BD and AC.
‘We use the results of Question 11.
AD = CB
ZDAC = ZBCA (alternate angles, BC || AD)
ZBXC = ZDXA (vertically opposite)
ZBXC = ZDAX (AAS)
CX = AX (matching sides of congruent triangles)
DX = BX (matching sides of congruent triangles)
Thus, the diagonals of a parallelogram bisect each other.

B C

N
SN

A D

13 A rhombus is a parallelogram.
BC = CD (all sides of a rhombus are equal)
BX = DX (diagonals of a parallelogram bisect each other)
ABXC =ADXC (SSS)
ZBXC = ZDXC (matching angles of congruent triangles)
4BXC + £ZDXC = 180°
So ZBXC = £DXC = 90°
Thus, diagonals of a rhombus are perpendicular.

B C

A ' D

14 ABAD = ADCB (SAS)
BD = AC (matching sides of congruent triangles)

B i C

A

15 Let LZABK = ZDBK = o
Then ZCBD = 2o
(diagonals of
rhombus bisect the
vertex angles)
ZBAK = 180° — 4o
(co-interior angles

AD |l BC) ‘
A K D
ZBKA = 180° — (180° — 4a) — o (angle sum of triangle)
=3a
= 3ZABK
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16 ZCBX = ZCDY = 90° + 60° = 150°
ZXAY = 360° — (90° + 60° + 60°) = 150°
AXBC = ACDY = AXAY (SAS congruence test)
Hence, XC = CY = YX (matching sides of congruent

triangles)
B M C
] ft
60°
X — —_
60°
1 " []
A\ 60° 60°/ D

17 20+ 2B = 360° (angle sum of quadrilateral ABCD)
o+ =180°
so ZABC + ZBAD = 180°
so ZBCD + ZADC = 180°
Thus, AB Il OC and BC |l AD (co-interior angles are
supplementary).

B C

A D

18 BC = AD and AB = DC
A BCD = A DAB (SSS)
Hence,

ZABD = ZCDB (matching angles of congruent
triangles)

ZADB = ZCBD (matching angles of congruent
triangles)

Hence, AB |l CD (alternate angles are equal)
and BC Il AD (alternate angles are equal)

B C

ICE-EM MATHEMATICS
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Exercise 8C

1

10
11
12

13

14

15

a
b

¢
d
e
f
g
h

e

e

(o]

[l

a
b

a

AABC is similar to ARQP (SSS)

ALMN is similar to AQRP (AAA)

ASTU is similar to AXZY (AAA)

ALMN is similar to ATSU (SAS)

ABCA is similar to AECD (AAA)

AGHF is similar to AJHI (SAS)

AOMK is similar to ALMN (AAA)

ASTR is similar to ASUQ (AAA)

AEDC is similar to AADB (SAS)

AIFG is similar to AIHF is similar to AFHG (AAA)

AAA b x =35

SAS b y=144

AJKL is similar to AIGH (SSS)
o=49°a=0,b=131-

ADEC is similar to ADBA (SAS)

EC _ED _DC

BA DB DA

x =2

/ACB = ZDCE, LCAB = ZCED, ZABC = ZEDC
3.75cm
AADE is similar to AACB (AAA)
8% cm

AAA

¢ 7.2cm

b LM:16% cm

18.75 m
130 m
33m

£ZDOC = LAOB (vertically opposite),
ZABO = ZCDO (alternate angles, AB Il CD),
AAOB is similar to ACOD (AAA)

08 _ 04

— =2,0B = 20D

oD~ oC

a
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ZBAD = ZBAC (common angle),
Z/ADB = ZABC = 90°,
AABD is similar to AACB (AAA)

£BCD = ZBCA (common angle),
ZABC = ZBDC = 90°, ABCD is similar to
AACB (AAA)

ZAEP = ZCBP (alternate angles, CB Il AD),
ZEPA = ZBPC (vertically opposite),
AAPE is similar to ACPB (AAA)
AP = AE = AE (ratios of matching sides of
PC AD CB
similar triangles) and AD = CB (opposite sides of a
AD AE AE 1
parallelogram) — = — = — = —,
PC CD CB 2
AP = 2PC and AC = 3AP
ZEDB = 180° — ZACB (given),
ZADE = ZACB (supplementary),
ZBAC = ZDAE (common),

AADE is similar to AACB (AAA)
AE = AD (equal ratios of matching sides of similar
AB AC

triangles)
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16 a ZPDB = 90° (given), ZAFB = 90° (given)
ZDBP = ZABF (common)
APBD is similar to AABF (AAA)
AABF = AACF (RHS)
So APDB is similar to AACF

F A
Fc = Ac (matching sides of similar triangles)
DB PB

17 LM = % AC and NM = %AB, But AC = AB. Therefore,
LM = NM.

18 a ZABC = LADB = 90°, ZBAC = ZBAD (common),
AABC is similar to AADB (AAA)

b-=== . Therefore, a(a — y) = c2 (1)

bgc
X ¢ a-y

¢ LABC = ZBDC = 90°, ZBCA = ZBCD (common),
AABC is similar to ABDC (AAA)

dS=t_9 wa=p
x y b
e From (1) a(a-y)=c?and a® = ¢* + ay
From (2) ay = b?
a®> = b* +c?

Exercise 8D
1  Let M be the midpoint of AB.

Let N be the midpoint of BC.

MB = %AB and NB = %CB

MB 1 NB 1
Hence, — = — and — = —
B 2 CB 2

AMBN is similar to AABC (SAS)

Hence, ZBAC = ZBMN (matching angles of similar
triangles)

MN |l AC (corresponding angles equal)

Also, MN = %AC (similarity factor of %)

B

A C

2 Let M be the midpoint of AB and MN Il AC.
ZBMN = ZBAC (corresponding angles, MN Il AC)
ABMN is similar to ABAC (AAA)

BM = %BA (matching sides of similar angles)

BM _ BN _1
BA BC 2
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Thus, N is the midpoint of BC.
B

A > C

M is the midpoint of AB.
N 1is the midpoint of BC.
P is the midpoint of AC.

From question 1,

MN = lAC, MP = lBC, PN = lAB
2 2 2

Therefore,

NP = MB = AM

MN = AP = PC

MP = BN = NC

Hence, all the triangles are congruent by the SSS test.
All triangles have angles o, 3 and 7.

Therefore, each of the small triangles is similar to the large
triangle.

C

Let M, N, Q and P be the midpoints of AB, BC,CD and
DA respectively.
Join vertices B and D.

In ACBD, NQ Il BD (Question 1)
In AABD, MP || BD (Question 1)
Therefore, NQ || MP.

In a similar way, MN Il PQ.
Thus, MNQP is a parallelogram.

N

A P D

In APAQ and ABAC
ZPAQ = ZBAC (common)
BA AC 7
PA AQ 4
APAQ is similar to ABAC (SAS)
ZAPQ = ZABC (matching angles of similar triangles)
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PQ Il BC (corresponding angles are equal)

B C

6 a ASAC issimilar to ASBD
SA _ SC
SA+ AB SC +CD
SA x (SC + CD) = SC x (SA + AB)
SA X SC+ SAXCD = SCxSA+ SCxAB
SAXCD = SC x AB
sa_sc
AB CD
SA:AB = SC:CD

b ASAC is similar to ASBD
SB _ SD
SB—-AB SD -CD
SB x (8D — CD) = SD x (SB — AB)
SBx SD—SBxCD = SD x SB—-SD x AB
SBXxCD = SD x AB

B _sD
AB CD
That is, SB:AB = SD:CD.
c ﬂ = E or ASAC is similar to ASBD.
SB  SD
SA:SB = SC:SD
; sa_sc
AB CD

SAXCD = ABx SC
SAX SC+SAXCD = ABx SC + SC x SA
SA X (SC +CD) = SC x (AB + SA)

SAx SD = SC x SB
sa_sc
SB SD
Therefore, ASAC is similar to ASBD (SAS).
Hence, AC |l BD.
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Review exercise
1 o =37°B=280°%y =20°
2 a APCQ is similar to AACB
bx=5
3 a InABEC and
AFED, ZCBE = ZDFE (alternate angles, BC Il AD)

ZCEB = ZFED (vertically opposite),
ABEC is similar to AFED (AAA)

bi 2 i 4
4 ao=112°
b o = 78°,B = 58°
¢ o =20°
dp=104° 0 = 76°, y = 52°
e o =36°p = 144°
f o =130°B = 50°,y = 130°

5 a ZBAC =70° ZACB = 55°
b ZFIC = 55° (corresponding angles, FI Il AB).
ZFCI = 55°. So AFIC is isosceles.
¢ ZDIB = 55° (corresponding angles, AC Il DI). ADBI is
isosceles (equal base angles), DB = DI
d ZLGIF = 53° ZEFG = 17°
6 a AONM = AZYX (AAS)
b AABC = ARTS (RHS)

7  AAOB is similar to ACOD (AAA).

Ratio of matching sides gives: Bo _ 40
oD oOC

8 In ACFA and ABEA,
ZCFA = ZBEA = 90° (altitudes),
ZFAC = ZEAB (common),
ACFA is similar to ABEA (AAA)

BE _ AB (ratios of matching sides)
CF AC

11 4
10 ax=13 b EF =

11 20cm

Challenge exercise
Only outlines of proofs are given in the challenge exercise
1 a272cm b 50/55 cm
¢ 16455 cm d approximately 67 cm

2 Produce AY to Z. Let LBAY = o. ZAZC = o (alternate
angles, BA Il ZC)

Then ZYAC = o (angle bisector), and AZCA is isosceles
So ZC = CA = 20A
Next, AAOX is similar to AZCY (AAA)
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z
gz£z2orCY:20X
0OX OA

PQ = BC = AB=CD = x and
BP = CQ = 2x B Y c
AAXB = OXP (AAS)

PX=XB=x=QY =YC
PQYX is a rhombus and XQ and PY f6)

are diagonals of a rhombus. Hence,
AQ 1 DP.

P Q A D

] ] ]
A B c b
Show that Z/BAD = ZBDA = ZACF = 54°.
Hence, AABD is isosceles with AB = BD.

Draw the perpendicular from B to AD. Let X be the
point where the perpendicular meets A
AD. X is the midpoint of AD.

AAFC = ABXD (AAS). Hence, F X
FC = XD and AD = 2FC.

ASXY is similar to ASPR.

SX=%PS,SY=%SR B Cc D
Therefore, area of ASXY = % area of ASPR
Therefore, area of ASPR = % area of parallelogram PORS
Therefore, area of AXYS = % area of parallelogram PQRS
Q R
Y
P X S

a /BAD = ZBEC (corresponding angles, AD Il EC)
ZDAC = ZACE (alternate angles, AD Il EC)
ABAD is similar to ABEC (AAA)
AAEC is isosceles; AC = AE (base angles of AAEC)

BD  BA
BD + DC  BA+ AE
BD BA

= (AC = AE)
BD + DC BA + AC

BD(BA + AC) = BA(BD + DC)
BD X BA + BD x AC = BA x BD + BA x DC
BD x AC = BA x DC

BD _BA
DC AC

BE BA BE
—and — = —.
ED AD ED
Therefore, E = ﬂ
CD AD
o
CB B
AF AC
¢ Froma, — = —
FB BC
BD _BA
DC  CA
AE _ AB
EC  BC

b From a, E =
CD

Therefore, A—D =
AB

BD CE £=ﬁx£x£=l
ox a5 " BC

X X
DC EA FB
B

cr ub A

¢ A" B

ch
ca

ab
a2

B" cr,C »2

A
d /B”A” A’ is aright angle. The new triangle is similar to
triangle ABC.

ec f a?+b%=c?

XY=%AC=WZand YZ=%BD=XW.

Therefore, XYZW is a parallelogram. Diagonals bisect
each other.
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Chapter 9 answers . xt ¢ Xy
1+ 2x2y + x“y2 x2 + y
Exercise 9A Exercise 9B
1 al6 b 125 c 64 1 a63x10 b 4x 107! ¢ 62x107!
d 27 e 10000 f 216 d 7.4 x10° e 2.1x107 £ 2.6x10™
s o b 26 . 3 g —8.6><10’j h 2x102 3 i 9.13»45><10—51
42 . 5 ¢ 3 j 573210 k 3.012x 10 1 1.00051x 10
3 a3 b 72 . 137 2 a225x107 b 6700107 m ¢ 1.5x10" m
d 2710 e 3 f 11710 3 a 6400 b 92 000 ¢ 0.048
4 s b il s d 0.0087 e 7412000 £ —402
-0.004 657 h 47.26
d p" e adb’ f mon® g
g 8a’b’ h 15x5y* i 15x8y° 4 a8x10° b 1x10° ¢ 1.26 x 108
s a7 p 307 e abm d 2.04 x 106 e 2x107* f 4x10°6
—_ —_— a'm
y 2 g 1.21x 10716 h 2x1072 i 2.5x%10!
a9 e 22 s j 3x102 k 5% 10° 1 5% 109
4 3b? y
6 a b2 b x21y3 ¢ aSbl015420 5 a 1.026x10° b 5.83x 10! ¢ 6x107
d 4a6b2 e 9a4b8 f 64a9b6 d 4.34 x 109 e 1.2x 102 f 1.6x 102
7 a 18ml2 b p* ¢ abb? 6 58473 x10° kg = 5.8473 x 10° tonnes
m’n e a’b’ f pq 7 a 2.18x 10" km b 123 x 10 km
8 a 1 b 1 c 1 ¢ approximately 8 minutes 18 seconds
2 4 3
al e 1 ¢ 8 8 1840 electrons
9 1000 7
14 L2 oz 9 a 5.766x 102 b 4.73 x 102 ¢ 4.7 102
15 9 8 d 5x 102 e 5.124x102  f 5.12x107
j 133t kL 16 g 5.1x107 h 51072 i 1.603x 10
125 81 j 1.60x 103 k 1.6 x 10° 1 2x10°
m4 nl o1
X X , m 2.994 x 10% n 2.99 x 10?7 0 3.0x 107
y
9 a b c 27 5 -3
222y Oxy 643 p 3x10 q 5.73x10 r 7x10
a2 o X0 £ 4xi0y00 10 a 5.60 b 538 ¢ 9670
6
8x 27 d 732000 e 0.00351 £ 0.0142
10 at b5 e 12 372 h 478 000
m a*h3 qs g
11 4
a3r_ e =L e 11 2.93x10% m?
24° 2x° 16
. 1 - Als 12 a 414x10% b 2.97 x 10°
a*b?® m*
o a? K 4ab’® . 1 13 a between 14.5 cm and 15.5 cm
J b8c? 3 monl? b between 1.995 x 103 kg and 2.005 x 103 kg
m x7 0 &bl o 2a'3 ¢ between 18.665 m and 18.675 m
y b8c? d between 4.87445 x 107 mL and 4.87455 x 107 mL
39 a8 8014
mn q — r — .
pmp b b Exercise 9C
11 a 1 b 1 c _ b 1 a2 b 7 c3
27 64 64 a2 e 10 s
2 o 35 2 al bl !
208 3 s 2 5
14 a2 b L2 - L2 4 e L
X y 100 10
c ?axzy2 d xzy +xy2
x+y x2 +y?
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3 aog b 16 c 27 13 a 8586 b 458.2 ¢ 1.130
ds e 243 £ 100000 d 0.9547 e 0.01046 £ 0.001406
4.8 6 3.6
o 1 h 16 i 1331 14 aa b m cp
4 81 d p'» e 4p2.6 f 64p6.3
j 49 k i 1 g pl-o 08 . bt
125 216 g —2a0‘7 EWE) 1 (107
1 7 16
m-—— n — 0o — . 1
1000 10 81 J 8
4 a2 b 43 ¢ 320 .
4 40 e o Exercise 9D
1 a
1 1 1 x 2 -1 0 1 2
5 a 43 b 137 ¢ 54
) ) 5 2% 025 | 05 1 2
d117 e 53 £ 72
3 2 ¥
5 7 — X
g 11 h 10 o y=2
3 4 5 7
6 as2 b 53 c 64 6
6 7 5 5
d 75 e 53 £ 112 4
5
5
7 a l b l c i /
3 2 11 . R
-2 -1 0 1 2 X
aL e ¢ L
10 1000 11 b
x -2 = 0 1 2
8 a- b L c 4 2 4 2 1 05 | 025
8 1000
a-L e L ¢ L
625 100 8
m 3
9 a2 b 315 c 75
7 3 n
d 312 e 102 f 1012
T 1 1
220 510
X
2 R
10 a 25 b7 c 228 c
1
d 76 e 2 P £ 1 2 11 0 ! 2
107 4* | 0.0625 025 1 4 16
11 a 3.9811 b 8.3203 ¢ 12.748 y y =4
d 3.7477 e 9.3152 £ 2.4150 %07
g 2202.7 h 2.4721 20
1 u 31 o
12 a mn2 b als ¢ x4yls
10 s 1 1 ——
d allps e a2 f — 2 0 o2 x
mé d
Bl 8 1 x -2 —1 0 1 2
g b b dm> N 5+ | 25 5 1 02 | 004
27m?2 . .
a? 80 13
mi2 40
5 30 _Ex
m 4m?2 n 3 20 y=>5
8m?3 10
2 ool 1 2 Tx
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2
y=3x4 y=2x4"
y
5 y=4x
4
3
2
1
of X
3 y=2x2° o
y
4
Exercise 9E
1 a3 b9
e 3 f2
i3 jo
2 a-—4 b 4
e -5 f -3
3 al bE
2 2
eé f2
2 3
4 aE bZ
3 2
e L f_2
3 3
5 a5 b -2
ei fo
2
6 adand5 b 2and 3
d 2and 3 e 4and 5
g land 2 h 2and 3
j —land O k Oand1
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5 2

5

4 15
0 -3
-5 -10
3 a2
2 3
2 h3
3 4
3 al
7 4
_1 ho3
3 2
4 a2
3 15
_3 h3
4 2
c¢c 5and 6

f 2and 3

i 3and4

1 land?2

YEAR 10

Exercise 9F
1 a
t 0 1 2 3 4 5
y 200 | 400 | 800 | 1600 3200/ 6400
by
70004
6000
5000
4000
3000
2000 y =200 x 2!
1000
200- T T T T T
0 1 t
ci 303.14 ii 918.96 iii 2262.74
2 a
0 1 2 3 4 5
Yy 200 | 100 50 25 125 6.25
by
200
e y =200 x (%)t
1004
0 T2 3 4 5t
ci 131.95 ii 21.76 iii 8.25
3 ai 60 ii 3840 iii 10861
b i 1000 ii 100
iii 1 iv 0.1
4 a 82007 x10° b 1.360 x 10!
5 a 63.2° b 42.0°
6 a 08% b 80 000 ¢ 86635
7 a 1000
bi 250 ii 125 iii 31
Exercise 9G
1 alog8=3 b logj, 100 =2 c log;49=2

d 3* = 81is equivalent to logz 81 = 4

e 5% = 125is equivalent to logs 125 =3
f 7° = 343 is equivalent to log; 343 = 3

g 2° = 32 isequivalent to log, 32 =5
h 10* = 10 000 is equivalent to log;, 10 000 = 4
i 1073 = 0.001 is equivalent to log;y 0.001 = -3

j 27! = 0.5is equivalent to log, 0.5 = -1

2 a? b 6
e 0 f8
3 a3 b 4
e3 f o

c 7 d 12
g3 h2
c3 d?2
g4 h3
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4 a2 b -1

e -3 f -5
5 al b 0
e 100 f 2
6 1
7 0
8 a 28971
d —2.2680
9 a6
-3
1
& 8
j4

Review exercise

1 ad’
2 a L
16
1
c —
10000
1
3 a a—g
4
>
1
4 a E
1
d —
2x3
g 4x3
5 a L
36
al
5
6 1
d7
gl
7 a 8ab
a-L
32a
8 22n—4
9 63x
_L
10 a2 6
7
c 23
11 a 42x103
c 74x10%
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c 2 d 2
g —4 h -3
c 3 d>s
g -7 h -13
¢ 7.8573
f —3.9085
c —4
f 25
i?2
12
¢ abb?
b 6
a8
16
14
b
1
d —
440
¢ 2
3
f 2x2
. Smd
i 2
6
1
c —
16
c 1
f5
id4
c 2b
PO
2
1
b 20
3
d 25
b 62 x1073
d 2x1077

12 a 5400 b 112000
c 0.068 d 0.0097
e 0.18 f 0.000 064
g 7410000 h 402
13 a 20 b 500 ¢ 420
d 34 000 e 0.0068 f 0.0492
g 480 h 600 i 0.007
14 a3 b 4 c 2
do -2 f -3
g —4 h -3
15 al b5 c 15
-1 e 2 f -6
16 a 3 b I c 1
3 3 5
d 2 e -5 fo
17 a 12 b l c 4
2 1
a4 e L £ 72
128 2
372 1
18 a 3a4 b xTO
3748 4
C 27—129 d ab
19 a 32 b 37 = 2187
c 1 d 72 =49
! S5
e — f —
10 5
g5 h3 i 10
20 a 8400 b 9261 ¢ 8000 x (1.05)"

Challenge exercise
1 al20x b 128 ¢ =

2 -8 3l 4 -1
6

5 a 2306, 2308, 2312, 2320, 2336, 2368, 2432, 2560
bn=12

7 ax=3y=2

cx=5y=3

1 1 1 1
8 aad+bd+cl b x+x+32
R 11 2 23 1
9 a3a-2a3b2—-a3b 2 -6a3b+ 4a 3b2 + 2b2
b a-b?
1 1 1
10 33 >22>55
1

12 3 13 18063

11 xy
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Chapter 10 answers Chapter 3: Algebra review
10A Review 1 a 9mn® = 3m b 0
. . ¢ 7ab? + a? d 10p%q* - 5p°
Chapter 1: Consumer arithmetic
2 abSa+4 b 26+ 21
1 $4500 2 3years 3 87%p.a.
¢ 6x% —2x d 17y — 5y?
4 2823940 b $72 e 22 +11x+5 f 642 +17a - 14
5 20% gy +5y+9 h b? +23b -1
6 a $24 b $120 3 a 6x2+33x+45 b 12a%> —10a -8
7 a 108 b 1035 c 10y> +7y—14 d 7> +37b + 1
c 36 d 20
, 5 77
e 25% decrease f 150% increase 4 a 2° +1 b gb + 3
2 2 2
g 25375 1 3l a-D_y
12 12 10 10
8 a 4% decrease b 15.5% increase E 7_x l . _ﬁ . 15_y . E
¢ 4.32% decrease d 19% decrease ¢ 3 6 4 9 4 12
9  11.384% increase 17 10 11
S5 ax=— bx=-— Cx=-—
2 3 3
10 a 20% increase b 5% increase 38 10
d y= —4 e X = — f y=—-—
¢ 20% decrease d 15% decrease 3 3
79
=16 hx=— =9
11 $56314.12 & Ty b
65
12 a $19042.49 b $19301.25 ¢ $19362.03 J x= ?
Chapter 2: Review of surds 6 a (x-—5)metres
b length 17.5 m, width 12.5m
1 as5/2+243 b 75 + 4 £
7 24 km/h
2 a32 b 8v2
8 4lit
¢ 2442 d 93 e
9 ax>4 b x2> u c x <37
3 a-2 b 2613 7 6
¢ 1643 d 87 de—7 e x<-5 f x>3
e 7J5 + 182 f 2Ja 10 9.61 x 106 watts
4 a4f3-4 b 24/2 13 11 a s = 42.225 ba:z(st;ut)
¢ 13 ds5-2J6
2
12 ag=4n2p bg=098
5 a8 ba-b T
ca+2\/ﬁ+b 13 ax:c_b bx:c_ab cx:Cd_b
a a a
6 a\/g b\/i-f- 3 dx:C—b ex:yaZ f x= yc
c3+5J§ d15—J§ r—t y-c
3 5 gx=""2 hyo—@th :3y2—1
_ m a
e 2415 + 242 f 2/2 -1
3 14 a x?>-25 b x> -4 c 9x? -1
d 25x% — 4y? e la2 -1 f lez - —y?
g a1t 2410 p 13+ 56 6 ?
3 19 15 a (x-6)(x +6) b (a-8)a+8)
c HBHa2 46 +2 g 4V2-5 ¢ (9b - 1)9b + 1) d (Gx - 2)G3x +2y)
2 9
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16 a

g

17 a

18 a

19 a

20 a

21 a

22 a

x(x —18)
2(3b —-5)3b+5)
7(2x —3y)(2x + 3y)

(e

(x+2)(x+3)
(x-Dx-2)
(x =3)(x - 06)
(x = 5)(x+2)
(x=7)(x+3)

(x+2)2x+3)
Gx+4)(x+3)
Bx-10)(x -1
Bx+2)(x-3)
Qx+3)(x-17)

2x +D2x +3)
4x+3)(x+4)

2x-50Bx-2)
(2x =5)(2x - 3)
(4x +5)(2x - 3)

2x+3)(x—=17)
4(x+D)(x—4)
32x +5)(x —1)
52x + 1)(x — 6)
=203x +4)(x+1)
34x + 13

35

—3x - 11
(x+2)(x —-3)

x -4

x(x = D(x +1)
x+2
x+4

1
X

b 3x(x - 6)
d 3(2b -3)(2b +3)
f 6(3a — 2b)(3a + 2b)

1 2\1 2
h3( i 2y (Lles 2
(2x sy)(zx 57

b (x +2)(x + 6)
d (x-D(x-5)
f x-6)(x+1)
h (x —4)(x+2)

b Bx+ D(x +6)
d 2x-D(x-2)
f (7x-9)(x-2)
h Sx+4)(x-2)

b 3x+2)2x +3)
d 2x - 5)(2x -3)
f (5x-6)2x-3)
h 2x -5@Gx+2)

5(x 4+ 2)(x +3)
3x = D(x+5)
42x + D(x +2)
4 -x)(x—06)

= = e o

Sx+ 7
(x+2)(x+1)

4x + 5
x(x +2)2x + 3)

5x+9
(x =3)(x+3)(x+1)

(x + D(x + 6)
x-Dx+1
—x(x + 3)
3(x + 1)

Chapter 4: Lines and linear equations

1 a
c
2 a
c
3 a
c

2J13
34
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b 242
d 34
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)

10

11

am=2c¢=-1 bm=1c¢=
cm=-l,c=17 dm=-1,c=4
2 1 3 1
em=—-—,¢c=— fm=—,c=——
3 3 4 2
ai3 ll—l bi 2 11l
3 2
c1l i 2 di—% 11é
2 3 2
b y
3
3
2
0 ; X
¢y d
4
2
0 X
0 3 X -3
(Y y f y
-1,2) (1,4)
0 x
(1,-2) —
0 X
g Yy
0 X
-4
ay=3x+2 by=2x+1
cy=-x-3 dx+2y=38
al3x+2y=6 b2y—-x=2
cy=3 dx=5
ey=2x—1 fy=1—x
ax=2y=3 bx=1Ly=1
1
cx=6y=-5 dx=—,y=—
y 2)’
ex—6, =-5 fx_L’ :ﬁ
13 13
a=3,b=2
a3
bia-2 ii (@a-2,1)
. . 2
ci— ii
a 4—-a
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di 2 iiy=3x+1 iii(é,z)
5 5 2
eiat+4 ii 345
12 a 31000L b 40 L/h

¢ V =31000 — 40¢ d after 775 hours

13 a i A started in Melbourne, B started 100 km from

Melbourne.

ii A finished 160 km from Melbourne, B finished in
Melbourne.

iii A took 2 hours 20 minutes, B took 1 hour 36 minutes.
iv A averaged 68% km/h, B averaged 62.5 km/h.
b A:d = @t,B:d = —62.5¢t + 100

¢ They passed after 46 minutes of travelling.

Chapter 5: Quadratic equations

1 a4, 4 b -2, 2
c -7,7 d_é,i
2 2
oLt NERE]
2 2 2 2
2 aO,E bO,—l
2 3
cO,é dO,l
5 2
eO,z f 0, -5
7
g 0,7 h 0, 12
i0,—l
4
3 aa=4or-3 bt=-3o0r-5
cm=-Tor3 dm=4or-1
e x =4 b=9or-3
s oa i p 10
2 373
el a1 3
3 6 2
e 1,1 f_é,g
3 2 6
3
2, -4 h 3
£3
5 a3 b -5 c -1
d4 e—E f5
2
6 a(x+V3)x-5
b (x+2-2Y2)(x + 2+ 2V2)
¢ 2(x =3-VH(x -3+5)
7 ay=-1+.5 ba=2+J6
+
cx=li@ dx=7_2\/H
1,2 1+/33
e y=——+ — f x=
47 4 4
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10

11

12

13

14

5+ 41 -1++2

gn= hx=——
2 4

ad=+/2 by:i@
cx=10£25 dy=4+413

1.5 31421
e m=—*— f n=

2 2 2
a (x + 7) metres, (x + 8) metres
b 5cm, 12cm, 13 cm

a 381.6m

b 102 seconds

a length = 24 — 2x cm, width = 17 — 2x cm

b x=25

¢ 19cmXx12cm x 2.5 cm

a x’m
2
¢ 8x+16=0
4
ab=H4
c —-4<b<4
4
aa=—
3

b (8x + 16) m?

d 8mXx8m

bb<-4o0rb >4

ba<i ca>—
3 3

Chapter 6: Surface area and volume

1

2

10

a 2200 cm?

Scm 3
a 44 cm?

a 4712 litres

a i 360 cm?

b i 967 cm?
a 254.6m?
a 4cm

a 187 m?

a9, 27
d 6, 216

Chapter 7: The parabola

1

a-1,-3
¢ ~4+-3, -4-3

b 6000 cm?
S5cm
b 728 cm? ¢ 880 cm’®
b 64 cm
ii 400 cm?
ii 961 cm?
b 160 m?3
b 816 cm ¢ 328 cm’®
b En m3
4
b 2.25, 3.375 c 2,8
e 5,25 f 9,81
b —%, 6
d2+2,2-2

ay=(x+3)?2-6, (-3, -6)

by=(x-2?%-2(2,-2)

2
cy=2(x+%) -

7 (-2.-)
2’ 27 2

2
ay=3(sed) 10 (4 10)
3 3 3 3
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3 ay=-2x2+6x+8
y=x>-8x+15

=2

£
&

y=2x2-12x+16
y=-3x2+12x -7

=2

5 ay=3x2-12x+12
y=-x2-2x+2
y=x2—-10x +21

=2

(]

6 a y

5

e y
0
—1\ 3
-3
1, -4
g y
1
o 3.2

ICE-EM Mathematics 10 3ed

o
N
=

73 0 X
\y
-2\ 0 2 x
-2
y

-1 —x/i/\\1—1 +\2
0

-

|~
al%
~

2
o

5-3)

8§ al2-2x
3mby 6m

[g]

=]
o

(=1 -8)

=3

¢ y

s

[FS11N)

—
Bl
|
w
o[
—_

1
b (—5 O),(l, 0)

b A=x(12-2x)

0, =), (=1 =242, 0), (-1 + 242, 0)

e

-7

-1,-8)

d 2V2-1<x<242-1

10 a y
1—? 1 1+V3§
0 x
(1,-3)

bl—£<x<1+£
2 2
11 a 6<x<5

cx<—6orx =10

bx<-3o0rx>-2

Chapter 8: Review of congruence and

similarity

Note: Proofs are not given in answers for this section.

1 aa=2b=25
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3 ai AAA ii x =375 10 a 5400 b 5832
b RHS ¢ 5000 x 1.08~ d 23305
4 aiAAA = % 11 ai 4116 i 4037 i 4200 x 0.98*
b ASA ai ii iii % 0.
. b Population
6 a ZDEC = ZABC (given both 90°), ZECD = ZBCA
(common), ADEC is similar to AABC (AAA) 4200—
bx=5 c a=126.87°
7 a APQL is similar to ALTP is similar to ANML (AAA) 3200
b LT =75m
ad
12 x=— '
X b O 14 X years
Chapter 9: Indices, exponentials and ¢ 14 years
Iogarithms - part 1 12 a4 b 2 ¢ 1 d 3
1 aad b 24x7y5 ¢ a% 2 2
gl 10B Miscellaneous questions
- e 2xy f 2y
“ 1 a 140 km b x km
2y? bt .ot
g o h @ ! 2 c x hours, 140 hours d 70 km/h
35 X
3 5
2 a32x10 b 3.76>10 2 ai 1fhours ii 2 hours iii 144 kmvh
¢ 2.67x10% d 25%107 8 dem
bi (d-m)km i 7=
v
3 a 9017 x10* b 4.552x 107
-6 20 iiit—d_m—n ivw—iv(d_m)
¢ 6.516x10 d 9.468 x 10 N d—m—nmv
w(d — m)
4 a3 b3 c 2 d?2 e3 f4 Vy=s———"-
wn+d—-m
1 1
5 a4 b 8 c9 ds8 e — f — 16
77 25 ¢ 5615 km/h
a? a? L 3 a X takes 24 hours, Y takes 12 hours
6 ab b — c — d a3b3 2 3
b s b , b X averages 24 km/h, Y averages 36 km/h
3 2
e & £ 3a3 o 4a? h ¢ They pass 31.2 km from A.
b? b b
7 a ’ b y 4 a2km
A.3) b Shen finishes first by approximately 10 minutes.
1 (1,2) 1
_— 5 a30m/s
0 x 0 x b ymi/s
c y d y 30 —
(-1, 5) — |0 S 20 Lindy
-1
10 | John
1
~ (1, -5) 0 f T T T T t
0 3 6 9 12 15
x
¢ 7 seconds d 5m/s?
8 ax=l bx=l ¢ x=-2 ei 180m ii 207 metres
S 2 fi 90m ii 180m
d x:% e x= _% f ng iii (307 — 180) metres
g i 18 seconds ii 360 m
9 ax=5 bx=1 c X =E 1
19 17
d x=— e x=-—— f x=6 1 4
18 15 biy=§x+2 iiy=§x—4
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c (64 d 27 e 18

4-D2° 4-b?

b = 2 the lines are parallel so E does not exist; when
b = -2 the lines are the same.

6b% 12b 2
f ( 80 +4b } when b = 0, E = (0, 0); when

7 a 20km
bi 1042 km i 25v/2 km
¢ (15V2, 10)
di P=(0,-20),R=(25/2, 0)
ii 25
iii y= &x - 20
5
8 aih=3 iiV=mn? iii A =10mr2

bi 7.55cm ii 62.9 cm?

9 a ZAGB = ZCGF (vertically opposite angles at G),
ZGAB = ZGCF (or ZABG = ZCFG) (alternate
angles in parallel lines), so AAGB is similar to ACGF
(AAA)

b AEBA, ABFC
ci3:2 i 2:3

10 ai AAA i x =51 i 22

SRV

2 9

bix

11 ai 3 ii 345
iii /6 iv 1+/3
by=-
X

12 a ZABE = ZACD (given), ZBAE = ZCAD (common), SO
AABE is similar to AACD (AAA)
X

b i (x+ 10) metres ii ==
x+10 3
¢ 20 metres
di lx2 m? ii (450 - lxz) m?
2 2

ei %xz =450 — %xz ii 152 metres

13 a A=(5-x?-(15-2x)?
b 75m?

14 a 10 km b 0.5km
¢ A=(1.13,0.2), B = (8.87,0.2)
d 7.75 km

15 a y

Gipps
Rd

Bells Rd

-2
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biy=x-22%+5
ii 9

iii see graph

¢ 11km

di y=2a-2

ii y=a>—-4a+9
f d

11

(3,2)

g 2 km, 3 km east of origin

16 bi (-1,-10)  ii (—1+@,0], (—1—@,0)

(-1, -10)
P(-1,-12)

d 200 km

e 3x2+6x—-7=
3x2+x-10 =

17 ai h=rtan0 ii 5=
cos 6

bi Area (A)= %nr2

ii Area (B) = r’tan@

d 57.5° e 4m = 12.57 mm?

10C Problem-solving

o, 6y

5 5

2 x=12andy=20orx=12andy = -2
orx =-12andy =2,orx = —12and x = -2
orx =36and y = 34,0or x = 36 and y = -34,
orx =-36and y =34,or x = -36and y = -34

1 a-=

3 ai2J259 cm ii 24257 cm
b 5cm

4 (4-2V3)m

5 a 16w cm? b an cm?
c 327” cm? d 8n cm?
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Midpoint of AB = X(mez &2)’2 )

Midpoint of BC = Y(Myz—w)
2 2
X3+ x4 ¥zt }’4)

Midpoint of CD = Z(
2 2

+ +
Midpoint of DA = W(x“—zx‘ %)

Gradient of XY = BTN

X3 — X

Gradient of WZ = »B=h

X3 — X
B(x3, ¥7)
y 2102
X
Y
Alxq,| 1)
Clxs, y3)
w z
D(x4, v4)
0 X

Therefore, XY || WZ

1
XY = 5\/(163 -0+ (s - »n)?

1
Wz = (s = 1) + 05— )
so XY = WZ
XYZW is a parallelogram.
(PA? + (PC)? = x> + 2 + (x — a)* + (y = b)?
(PB)*> + (PD)? = (x —a)®> + y> + x> + (y — b)?
so (PA)? + (PC)?* = (PB)? + (PD)?

y
P(x, »)

D(O, b) (a, b)

A0, 0) B(a, 0)

AAQX = ACRZ = ABPY

Quad AQRZ = Quad BPQX = Quad CRPY
APQR is equilateral.

ABPY is similar to ABCZ (AAA).
Assume AB = BC = CA = 1.

ThenCZ:AX:YBzé.

Wi

Apply Pythagoras’ theorem twice to find ZB =

The enlargement factor from ABPY to ABCZ is \/7.

ICE-EM MATHEMATICS YEAR 10

10

11

12

. area of ABPY = % area of ABCZ

% area of AABC
area of APQR = 3 X area of APBY

% x area of AABC

60°
C M Y B

AARD is similar to APRB

Therefore ﬂ = @

RB
ABRA is similar to ADRQ
.RD _RQ
""RB AR
. AR _ RO
""RP AR

~. AR?> = RP x RQ
Draw MX |l AB.

LABC = ZMXC (corresponding anglesAB Il MX)
ZABC = ZMCX (AABC isosceles)

s LAMXC = ZMCX (AMXC isosceles)

soMX = MC

ALNB is similar to ALMX

NM = ML (given)

o LN = 2LM and NB = 2MX = 2MC

A

M

a a\a
B X C L

ZAEB = 60° (AAEB is isosceles)

ZDEA = 30° (complementary to ZEAB)

ZCBE = 30° (complementary to ZEBC)

ABEC = AAED (SAS)

ZADE = ZAED = /BEC = ZECB = 175°
(ABEC and AAED are isosceles)

ZEBF = 30° + 60° (square and equilateral triangle)
ABEF is isosceles

ZBEF = 45° (angle sum of ABEF)

Therefore,

LAED + ZAEB + ZAEB + ZBEF = 75° + 60° + 45° = 180°
Points A, E and F are collinear.

D C
750 750 | Lo
60° B
452> F
300 30°
60° 60°\|0%
A B
2cm 13 2:1 14 12042
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Chapter 11 answers

Exercise 11A
1 a y

L

&1

NI

5

2 a y y
2 V10
NN Y
2 ~\10
¢ y y
\5 22
4R 2/ | an
e A
-5 —2\2
3 ayes b no ¢ no
d yes e yes f yes
4 a yes b no c yes
d yes e no f yes
5 a y y
2+1\3 8
(1,2) (3,4
L] ]
23
o 1 x O 6 X
Cc y y
1 w7 1)
3+45 3 -vT5 @ 3 +V15
2,3) o) x
. 1 V7
3-5
O 2 X

ICE-EM Mathematics 10 3ed
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10
11

12

e ¥ f y
3 8
D
-1lo J3 x 4
-3 0 x

a centre (-2, —3), radius 2
b centre (1, —4), radius J13
¢ centre (3, 4), radius 8

d centre (7, 4), radius 5

e centre (4, 3), radius J10
f centre (4, 2), radius J10
a(x-D*+(»-3?2=9 bx+22+(y-12=16
c(x—-42+(y+Dr=1 d(x-22+y>=4
J(7 =52 + (17 = 12)? = 13, so the point (17,17) is 13
units from the centre at (5, 12). The equation of the circle is
(x =52 + (y = 12)> = 169.
x=-32+@+4?=25
a(x-62+(uy-7?%=36

b (x - 62+ (y—7)?% =49

a6 b (5,6)
c(x=-52+(-62=9
a 1042 b (2,-D)

¢ (x=22 +(y+1)? =50

Exercise 11B

1

cy=2
cy=-24
cy=2
eyl
2

b -1,-2,-4,4,2, 1

677
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:—2i y 1
T Y=
I
I
=132
I
I
©,3)
(@) X
=3,-1
7 b 60 c 4
al 1
2 12
8 a2 b -3 ¢ —600
d 600 e O
997
9 a4 b 120 ¢ 1200
d —1200 e —12000
10 a By b »
_3 11,3 -3
y=2 ' y= 3
* 3, 1) 2 [\(1.3)
0 o1
X
3
(3.1
¢ y d y
R (1,3) 3
1,/ 7T =7x
16 x 9
1, -1 “,-3)
11 a y ‘
<
i
o) o
I : X
1
4
b y ‘
~
I
=
ol
— >
2
678 ICE-EM MATHEMATICS YEAR 10

ICE-EM Mathematics 10 3ed

YEEEs

O/ wl=

I
I
=i
y
y==—+1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, y=1
-1 0 x
1_
vp Yy 3

7777777777777777777777777777777777 y:—3
y
y=——=+4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, y:4
1
o|/a
/ x
Y 1
y=;—1
o 1
—————————————————————————————————— y:—']
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13 a i

=10\

(1,6)

(D)

ii

b i
ii y
of
—] 3 X
) ‘o
o
b
c i y
(@]
i AT
qi )
0 2
X
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14

i

=3, 1

<

ii

x=-1

<
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Exercise 11C i y
1 a (24,24 b (1,1, (-1,1) 6
c 20 d (3,9),(4,16)
2
2 a(-11) b (=5,2),(1,8) ¢ (-2,4),(1,7)
1 1 R —
a|l-5.0lon ef-52}ae 20 2 e
-2
B3
3'3J0 2
3 a20) b (=3,0),(3,0) no intersection point
¢ (4,4),(~4,-4)  d (-3,-62),(3,62) i ; >/

4 a y

V10 (1,3) 3
s / /\
K N
-3

10

intersection points:

(L,3),(=3,-D no intersection point
b y ¢ y 5 a3, D,-1,-3 b (1, 1),(—%,—2)
(=1, 4) 7 (=1.5) 26 y
7 \W %6 \m
NPSEERN DS
CR)) \)(;—1) e
17 -\26 2 x

intersection points: intersection points:
4, -D,(-1,4 -L5),(5,-D
d y e y
25 d (-L1), (-1
2,4 V512, 1 b
-2\5 / 2V5 5 / NG
(_21_4) —2\15 _\/g (2'71_1) (1y2)
5
intersection points: intersection points: x
-2,-4).(2,4) 2oy
5 5
f y g v
4 1 1
6 6 aA= LB =(1,1)

22 32 22
2,2 \ 3,3) ! 1
-4 o \2\2 _3\5/ o . b area of AOAX is o area of AOBY is 3
8 (x—=52+4x2=4,(x-1?%= —?, so this quadratic

22 32
equation has no solution and the line does not meet the
intersection point: intersection point: circle.
(=2,2) (3,3)
h y intersection point: 9 aa=3V20r-3\V2 b -3V2 <a<3V2
25 (3.4 ca<-3J2o0ra>32

4

5Y25 10 (1,2V2),(1,-2v2)
N2
N QJS )

-5
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Exercise 11D

1

a

ICE-EM Mathematics 10 3ed

=

= . [l

<

|

:1

ay=>2x+4
<3

cx+y

by<-x+2

dy=2x+1

g h y
1 2,1 HH‘ HH 2
(-2,2)
2 X 2| O X
i y y
(1,4) (3,4
4 0, 4)
(4, 0)
(0, 0) x
O (1,00  (3,[0)x
k 1
6
8
(0,0)| (0, 6) X
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4 ax+y<2y-x<2 by2x-1Ly<3x+3

cy=2,x<2 dy=>x,y<2
e y<x,x<2,y20
f x20y20,x<3,x+y<6

|
N}
@)
=

682
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Review exercise

1 a ¥
3] x2+)2=9
—3QJ3 X
-3
b y
2 x2+y2=4
—ZQJZ X
-2
¢ y
5 x2+)?2=5
N
-5
d ¥
3 24222
5 2Hr=g
3
2
_3 () x
2
_3
2
2 a y

-1 +43

-1 ++3

“1-3

X
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=14

(1,-4)

0]-4)
-8
e
o
> 6
f y
1+2V6

1,1
1-2V6 . 1+2V6

1-2V6

3 a centre (-2, —4), radius 2.5
b centre (-2, —1), radius J10

¢ centre (2, —%), radius ?

d centre (2, —3), radius 542

4 ax?+y*’=9

b (x+1)*+(y—4)?% =36
c(x=-22+@(-5%=1
dx+22+(H+6)7? =16

5 a
1,4)

=

(=1,-4)
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7 a (-2,18),(2,6) b (0,2),(2, -12)
8 a (3,0 b (—4,0),(4,0)
¢ (-2,-23),(2,243)
7 26
9 a3 b (—g,—?),(z,S)

10

11

Q

O

684 ICE-EM MATHEMATICS YEAR 10

13 a (4,3),(-3,-4) b (%, —6),(3,—1)
c (3.2

d no points of intersection

Challenge exercise
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d Y
; 5
(\Il y=4-75
¥
o y=4
"a/3
1o 7
aiy————x+2 iioy=—x+
N S N
dx2+( _E)z_ﬁ
¢34 Y73 9

4p?

12

14

15

O X
y=-x
¢ ¥
y=—x y=x
O
X
x=-2
d y
x=? x=)?
O X

(0, 3)and (2, 0) 13 (—%%) and (-1, 3)

2+y?—x-5y+4=0
|
ax +b = —, eliminating y.
X

ax® +bx =1
ax*+bx—-1=0

—-bt . b?+4a

x=2—andb2+ 4a > 0, since a > 0
a
So there are always two points of intersection between the

line and the hyperbola.
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Chapter 12 answers 3 2733 b 10.63
Exercise 12A 4 a4 b 34 ¢ 66°
1 aa=742 b b =371 ¢ c=6.17 5 ad4734° b 61.66° ¢ 16.76 cm
dd=229 e i=351 f j=13.59 6 ZACD =35.07,26.01m
2 aa=1497 b b =9.01 ce=1175 7 a708m b 547 m
d h = 38.70 8 a2 b 132.56 m ¢ 119m
3 a 25.4° b 56.3° ¢ 60.3° 9 16 m 10 7.11m
d 70.9° e 39.6° f 70.8° .
s . Exercise 12E
ax=710 b 6 =449 ¢ a=808 | a5 - e 4 85°
da=226 e 0=0619° f 6=521° 1 1
g x=1015 h y=1063 i a=939 2 ag b=
5 a392cm,2.52cm,50° b 6.97 cm, 40.7°,49.3° 3 a 30°150° b 35°,145° c 151°
¢ 9.78 cm, 30.8°,59.2° 4
0 30° 120° 150° 90° 135°
Exercise 12B o 1 NG 1 ) B
1 as b 6\/5 C 6\/§ 2 2 2 2
d 43 e 43
o | 3 | 1| B 4, |1
2 al b -1 c2-3 cos 5 5 B3 2
2 +4/6 3
d q e % £0 5 ad442 b 6.47
3 10cmand 1043 cm 6 al140° b 155°
4 al6S3cm b 1243 cm ¢ 83 cm 7 a The two angles are supplementary, and the sines of
i two supplementary angles are the same.
d 4v3em e 12cm b h=bsinA ¢ h=asinB
5 a:403\/§andx:? 6 50(v3+1) 8 59° 9 251m
7 5%3cm 10 a 234°T b 1285m
. 11 a 341°T b 1282 m
Exercise 12C
1 a2J/4lcm b 38.7° ¢ 2477 cm Exercise 12F
d 27.1° e 2334 cm f 34.4° 1 ag865cm b 3.82 cm
2 a128em b 35.3° ¢ 90° c 1634 cm d 6.93cm
d 35‘30 2 1791 cm 3 62111
3 al0V2cem b 542 cm ¢ /194 cm 4  410km 5 103 km
d 59.5° e S5cm f 67.4° 6 ald438m b 7.01m ¢ 50.43 m?
g 69.0° 7  From ABXA
4 a475cm b 40 cm ¢ 45.7° ¢ =h?+x*and x = ccos(180 — A) = —cos A
5 a312m From ABXC,
b i50/5m=111.8m @ = (b+x) + I
ii 15.6 Hence,
iii 296.6 a2 = b2 +2bx + x2 +c* — x2
6 al306m b 96.2m ¢ 1622m = b® +c? = 2bccos A
d 216.4°T
7 8lm
8 a73m b 260 m c 16°
9 492m
Exercise 12D
1 al046 b 6.88 ¢ 8.69
2 a8.63 b 10.89 c 9.34
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Exercise 12G

1 ax?=y>+z>-2yzcosR

b b% = a® + ¢* — 2ac cos B

c p2 = q2 +r2 —2gr cos B
2 as26° b 54.8° ¢ 78.5°
3 a A=2398°%B=454°C =94.8°

b A=B=290°C =122.1°

¢ A=210°%B =18.6°C =140.4°
4 194°
5 108.4°
6 16°34°,130°
7  92.1°
8 ai?2lg8° ii 4.4 cm b 95cm,11.8cm
Exercise 12H
1 a395cm? b 29.8 cm? ¢ 48.5cm?
2 a 10.08 cm? b 46.98 cm? ¢ 43.30 cm?
3 a732° b 56.8° ¢ 134 cm?
4 a363° b 21 cm?
5 a57cm? b 30 cm? ¢ 199 cm?
6 a85cm b 9.6 cm ¢ 36.7°
7 22°
8 al52.6m b 159.7° ¢ 6213.6 m?
9 al08° b 47.55 cm? ¢ 16.18 cm

d 36° e 72° f 36°

g 76.94 cm? h 172.05 cm?
10 98 cm?
11 Area = % x (ka) x (kb)sinC = %kz x absinC

= k? x area of triangle ABC
12 Area = % Xaxh
= %ab sin (180 — C)
= %ab sinC

13 a 31.29° b 42.85 cm? ¢ 34cm

d 42.85cm?
Review exercise
1 a31.0° b 33.6° c 10.58

d 7.20

ICE-EM Mathematics 10 3ed

®w v A W

10

alo b 182 ¢ 253
A =264°B =1173°C = 36.3°

a 92° b 1211 m?

48 6 7 7 2447 cm?
a 49.0° b 71.0° ¢ 203 cm
d 142.5 cm?

141m

a ZC =91°,BC = 544 cm, AC = 431cm

b BC = 4.46 cm, LC = 90.19°, ZB = 41.81°

¢ AB = 11.17cm, ZB = 61.88°, LA = 38.12°

d AC =19.08 cm, LA = 33.00°, ZC = 27.00°
e ZB =105.05° £C = 43.95°, AB = 10.78 cm
f ZC =149.00°, LA = 13.00°, BC = 10.92 cm

14

Challenge exercise

1

lab sinC = lacsinB, ,L= ,C
2 2 sin B sin C
. h .. h
ai ii
tan 12° tan 9°
b 47.5m ¢ 318°T

b b=acosC+ccosA, c =acosB+ bcosA

If given angle A and sides b and a:
0 triangles if a < bsin A or A is obtuse and a < b

1 triangle if A is obtuse and a > b or A is acute and
a = bsinA

2 triangles if A is acute and bsin A < a < b

Chapter 13 answers
Exercise 13A

1

2
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a ii 90°
b ii The angle at the centre is twice any angle at the
circumference standing on the same minor arc.

iii The reflex angle at the centre is twice any angle at the
circumference standing on the same major arc.

a o = 90° (Thales’ theorem),

B = 75° (sum of angles in a triangle is 180°)

b 6 = 90° (Thales’ theorem)

¢ 0 =10°(LJLK = 90° Thales’ theorem, sum of angles
in a triangle is 180°)

d y = 70°(0S = OT radii of circle and base angles of an
isosceles triangle are equal),

o = 40° (sum of angles in a triangle is 180°),
0 = 140° (straight angle),
B = 20° (base angles of an isosceles triangle)

e 0 =55°(0Z = OY radii of circle, base angles of an
isosceles triangle are equal and the sum of angles in a
triangle is 180°),

B = 35° (external angle of isosceles triangle is 70°)

f 6 =80°(LAOC = 20° and AAOC is isosceles)

ANSWERS TO EXERCISES
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a 0 = 110° (angle at the centre is twice angle at the
circumference standing on the same arc)

b v = 44° (angle at the circumference is half angle at the
centre standing on the same arc)

¢ o = 190° (angle at the centre is twice angle at the
circumference standing on the same arc)

d y = 100° (angle at the circumference is half angle at the
centre standing on the same arc)

e 0 = 129° (angle at the circumference is half angle at the
centre standing on the same arc)

f o = 40° (angle at the circumference is half angle at the
centre standing on the same arc)

g B = 30° (angle at the circumference is half angle at the
centre standing on the same arc)

h vy = 100° (angle at the centre is twice angle at the
circumference standing on the same arc)

i 6 = 24° (angle at the centre is twice angle at the
circumference standing on the same arc)

a o = 120° (sum of angles about a point is 360°),
B = 60° (angle at the circumference is half angle at the
centre standing on the same arc)

b 6 = 30° (LAOB = 60°, sum of angles about a point is
360° and angle at the circumference is half angle at the
centre standing on the same arc so 0 is half of ZAOB)

¢ 0 =220° (LSOR = 140°, angle at the centre is twice
angle at the circumference standing on the same arc and
0+ ZSOR = 360°, sum of angles about a point is 360°)

d o =B = 40° (any angle at the circumference is half
angle at the centre standing on the same arc)

e 0 =320° (LSOR = 40°, angle at the centre is twice
angle at the circumference standing on the same arc and
0 + ZSOR = 360°, sum of angles about a point is 360°)

o = 20° (angle at the circumference is half angle at the
centre standing on the same arc, ZSOR = 40°)

f o =100° (OR = OQ radii so base angles of an isosceles
triangle are both 40°, sum of angles in a triangle is 180°),
B = 140° (sum of angles about a point is 360°),
Y = 20° (OR = OP radii, ¥ is a base angle of an isosceles
triangle)

g o = 80° (angle at the circumference is half angle at the
centre standing on the same arc),
B = 200° (sum of angles about a point is 360°),
Y = 100° (angles at the circumference is half angle at the
centre standing on the same arc)

h o = 60° (LDAB = 90°, Thales’ theorem, so
o+ 30° = 90°),
B = 60° (OA = OB radii, so o. = 3, base angles of
isosceles triangle),
v = 30° (LABC = 90°, Thales’ theorem, so ¥ + 3 = 90°)

i o =P = 45°(both are base angles in isosceles triangles
with the third angle 90°)

a o = 90° (Thales’ theorem),

B = 10° (alternate angles, AB Il FG)

b o = 60° (OP = OA = AP so the triangle is equilateral),
B = 30° (angle at the circumference is half angle at the
centre standing on the same arc)

¢ o = 20° (alternate angles, PO Il OR),

Y = 40° (angle at the centre is twice angle at the

circumference standing on the same arc),
B = 40° (alternate angles, PO Il OR)

ICE-EM MATHEMATICS
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d o = 220° (sum of angles about a point),
B = 110° (angle at the circumference is half angle at the
centre standing on the same arc),
Y = 60° (sum of angles in a quadrilateral is 360°)

e o = 200° (sum of angles about a point),
B = 100° (angle at the circumference is half angle at the
centre standing on the same arc),
v = 80° (co-interior angles, PQ Il OR)

f o =100° (angle at the circumference is half angle at the
centre standing on the same arc),
B = 60° (construct OA, as OB = AB = OA the triangle
is equilateral),
Y = 40° (sum of angles in a quadrilateral is 360°)

a i OA = OP so AAPO is isosceles with
Z/PAO = ZAPO = q,

OB = OP so APBO is isosceles with
£PBO = /BPO =B,

so ZAPB = o+ 3; ZXPB = o. + 3, external angle
of AAPB

ii ZXPB+ ZAPB =180°% 0+ B+ o+ =180°,
2(oe + B) = 180° o + B = 90°
b i OA = OP so AAPO is isosceles with
ZPAO = ZAPO = o, 0B = OP so APBO is
isosceles with ZPBO = ZBPO = [, ZAOM = 20

and ZBOM = 2, external angles of AAPO
and APBO

ZAOM + ZBOM = 180° s0 20, + 2P = 180°
Thus o + B = 90°

=

i

=

ii
a i OB = OP so APBO is isosceles with
ZPBO = ZBPO = ,s0 ZAPB =J3
ZAOB = 2, (exterior angle of triangle)

b i OA = OP so AAPO is isosceles with
ZPAO = LAPO = o.,

OB = OP so APBO is isosceles with
ZPBO = ZBPO =,

so ZAPB = ZBPO — ZAPO = —o.

£XOB = 2 (exterior angle of triangle), ZXOA = 20.
(exterior angle of triangle),

ZAOB = 2B — 20 = 2(B — o) = 2ZAPB

=

i

=

i

a The diagonals bisect each other.
b A parallelogram with a right angle is a rectangle.

¢ The diagonals of a rectangle are equal and bisect each
other, so OA = OB = OP. A circle with diameter AB
has centre O and passes through P.

The angle at the centre is twice the angle at the
circumference. As the horse moves from position 1 to
position 2, angles are subtended both at the binoculars and
the centre.

Exercise 13B

1

b They are equal.

¢ They are equal.

a o = 50° (angles at the circumference standing on the
same arc)

b o = = 20° (angles at the circumference standing on
the same arc)
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¢ o= 20° (angles at the circumference standing on the
same arc)

B= 40° (angles at the circumference standing on the
same arc)

d o = 40° (angles at the circumference standing on the
same arc)

B = 30° (angles at the circumference standing on the
same arc)

e 0 = 90° (angles at the circumference standing on the
same arc)

o = 40° (o0 + 6 = 130°, exterior angle of triangle)

f o = 20° (angles at the circumference standing on the
same arc)

0 = 100° (LQPK = 60°, angles at the circumference
standing on the same arc, sum of angles in triangle
is 180°)

a 0 = 80° (opposite angles in a cyclic quadrilateral are
supplementary)

b o = 100° (opposite angles in a cyclic quadrilateral are
supplementary)

B = 95° (opposite angles in a cyclic quadrilateral are
supplementary)

¢ o = 40° (angles at the circumference standing on the
same arc)

B = 45° (angles at the circumference standing on the
same arc)

0 = 35° (80 = B + O exterior angle),
Y = 60° (sum of angles in triangle ACD is 180°)

d o = 50° (opposite angles in a cyclic quadrilateral are
supplementary)

B = 90° (sum of angles in triangle is 180°),
v = 30° (sum of angles in triangle is 180°)

e o = 110° (straight angle),

v = 70° (opposite angles in a cyclic quadrilateral are
supplementary)

B = 80° (straight angle),

0 = 100° (opposite angles in a cyclic quadrilateral are
supplementary)

f o = 20° (angles at the circumference standing on the
same arc),

B =90° (Thales’ theorem),
Y = 90° (Thales’ theorem),
0 = 70° (opposite angles in a cyclic quadrilateral are
supplementary)
a o = 70° (co-interior angles, DC Il AB),

v = 110° (opposite angles in a cyclic quadrilateral are
supplementary),

B = 70° (opposite angles in a cyclic quadrilateral are
supplementary)

b o = 65° (angles at the circumference standing on the
same arc),

Y = 65° (alternate, TU Il SR)
B = 65° (alternate, TU Il SR)
¢ o =30° (LBOM = 30°, alternate, BQ |l AP),

B = 30° (angles at the circumference standing on the
same arc),

v = 30° (angles at the circumference standing on the
same arc)

=2

=2
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d B = 70° (LJML = 90°, Thales’ theorem, sum of angles
in triangle is 180°)
o = 20° (LMJK = 90°, Thales’ theorem, o + 8 = 90°)
e o = 70° (alternate, AD Il BC),
B = 40° (AAOB is isosceles with base angles o, so
ZAOB = 40°, alternate, AD |l BC),
Y = 40° (ABOC is isosceles with base angles y and B),
6 = 70° (LDOC = 40°, alternate, AD |l BC and ADOC
is isosceles with base angles 0)
f o = 60° (construct SO, ARSO is equilateral),
B = 120° (opposite angles in a cyclic quadrilateral are
supplementary),
Y = 60° (co-interior, ST Il RU)
a i £Q = ZT = 0 (angles at the circumference standing
on the same arc),
ZP = ZT = 0 (alternate, PQ Il ST), ZP = 4§ =0
(angles at the circumference standing on the same arc),
SOLP =/0=4S=4T =9
ii LP =240 =/4S=4ZT =6, ASMT and APMQ
are isosceles, so SM = TM and PM = QM, so
SM + MQ = TM + MP giving SQ = TP
i a = 60°(APOR is equilateral),
B = 120° (opposite angles in a cyclic quadrilateral are
supplementary),

=2

v = 30° (base angle of isosceles triangle PGQ)
ZGRP = 30°, ZGRQ = 30° (angles standing on the
same arc),

ZPMR = 90° so PQ 1 GR

i

o
—

i o = 110° (opposite angles in a cyclic quadrilateral
are supplementary),

B = 70° (straight angle),

Y = 110° (opposite angles in a cyclic quadrilateral
are supplementary)

As ZTQP and ZSPQ are co-interior and
supplementary then PS Il OT.

=

i

i o = 130° (opposite angles in a cyclic quadrilateral
are supplementary),
B = 50° (AABM is isosceles, straight angle at A),
Y = 50° (LQBA = 130°, straight angle at B,
opposite angles in a cyclic quadrilateral are
supplementary)

ii ZQPM and ZBAP are co-interior and supplementary,

so PO Il AB
ili ZOPM = ZPQM, OMP is isosceles with QM = PM,
also BM = AM, so OB = PA

a i LABS = 90°and ZABT = 90° (Thales’ theorem)

ii LTBS = ZABS + ZABT = 180°,so ZTBS is a
straight angle .. T, B and S are collinear
i ZABC = 90°; (opposite angles in a cyclic
quadrilateral are supplementary), ZABD = 90°
(Thales’ theorem)
ii ZCBD = ZABC + ZABD = 180°,s0 ZCBDis a
straight angle .. C, B and D are collinear
ili ZANC = 90°; by the converse of Thales’
theorem ZANC is in a semicircle with AC the
diameter
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a ZDBC = ZDAC = o (angles at the circumference
standing on the same arc)

ZBDC = ZBAC = [} (angles at the circumference
standing on the same arc)

b 4ZDBC + ZBDC + ZBCD = 180° (sum of angles in
a triangle),
o+ B+ £BCD = 180°, s0 ZBCD =180°—a. —f
¢ ZBAD = a.+ B ; thus, ZBAD + ZBCD = 180°

a i ZC =180° - 0 (opposite angles in a cyclic
quadrilateral are supplementary),
ZC = 0 (opposite angles in a parallelogram are equal)
ii From a 180° -6 = 6, s0 6 = 90°, so
ZLC = ZA = 90°, similarly ZB = ZD = 90°, so
ABCD is arectangle.
b A rhombus is a parallelogram with all sides equal and so

if a cyclic parallelogram is a rectangle, a cyclic rhombus
must be a square.

a ZMDC = 180° — 0 (co-interior, AB || DC) and
ZBCD = 180° — 0 (opposite angles in a cyclic
quadrilateral are supplementary) .. AMDC is isosceles
ZMBA = 180° — 6 (corresponding angles, AB Il DC)
and ZMAB = 180° — O (straight angle at A) ... AMAB
is isosceles

b As AMDC is isosceles, MD = MC and as AMAB is
isosceles, MA = MB, so AD = BC

Exercise 13C

2

ICE-EM Mathematics 10 3ed

ax=30=531°
b x = 213,06 =33.7°
¢ x =443,0 =30°

a i17.0cm ii 8.5cm
b i24cm ii 73.7°
¢ i6cm ii 106.3°

a 6 = 50° and LUOT = 50° (chords of equal length
subtend equal angles at the centre of a circle)
o = 65° since AUOT is isosceles

b a = 60° (AABO is equilateral),
B = 240° (AABO and ABCO are equilateral, sum of
angles at a point)

¢ 0 = 30° (ARQO is equilateral, so ZQRO = 60° and
ZRQOP = 90°, Thales’ theorem)

d o = 45° (base angle of isosceles triangle with third
angle 90°),
B = 25° (base angle of isosceles triangle with third
angle 130°),
vy = 20° (base angle of isosceles triangle with third
angle 140°)

e 0 = 50° (LHOF = 130° as A HOF is isosceles, ZGOF
is a straight angle)

f o = 36° (10 congruent triangles in a circle),
B = 72° (base angle of isosceles triangle with third
angle 36°)

a ZFPO = 60° (AFPO is equilateral), ZFGO = 30°
(angle at the centre is twice angle at the circumference
standing on the same arc) ZFMO = 90° (angle sum of
triangle)

b FG =3

ICE-EM MATHEMATICS YEAR 10

8

&
-

i AO = BO (radii of the circle), AM = BM (as M is
midpoint of AB),
OM is common .. AAOM = ABOM (SSS)
ii ZAMO = ZBMO (matching angles,
AAOM = ABOM) and
ZAMO + ZBMO = 180° (straight angle at M), so
ZAMO = £ZBMO = 90°
ZAOM = ZBOM (matching angles,
AAOM = ABOM)
b i ZAMO = ZBMO = 90° (given), AO = BO (radii of
the circle),
OM is common .. AAOM = ABOM (RHS)
ii LZAOM = ZBOM (matching angles,
AAOM = ABOM) and
AM = BM (matching sides, AAOM = ABOM)
so OM bisects ZAOB
¢ i LAOM = ZBOM = «. (given), AO = BO (radii of
the circle),
OM is common .. AAOM = ABOM (SAS)
ii ZAMO = ZBMO (matching angles,
AAOM = ABOM) and
ZAMO + ZBMO = 180° (straight angle at M), so
ZAMO = £ZBMO = 90° AM = BM (matching sides,
AAOM = ABOM)

-]
-

i Join OA and OP.OA = OP = OQ (radii of the circle)
so AAOP and A AOQ are isosceles with base angles
0 making the third angle in both triangles 180° — 26,
so AAOP= AAOQ (SAS)

ii AP = AQ (matching sides, AAOP= AAOQ)

i Join OS LTFS = ZSFO = 0 (given) and AFSO is
isosceles (OF = OS, radii),
s0 LSFO = LFSO . ZTFS = ZFSO

ii Join OF. ZTFS and ZFSO are alternate and equal, so
FT Il OS

i SO = SP (given), QT = PT (given), ST is common
.. ASQT = ASPT (SSS)

ii ZP = ZQ (matching angles, ASQT = ASPT)

ili ZP + ZQ = 180° (opposite angles in a cyclic

quadrilateral are supplementary)

iv As ZP = ZQ fromii and ZP + ZQ = 180° from iii
then ZP = ZQ = 90°, so ST is a diameter (converse
of Thales’ theorem)

i Join OR, OS, OT and OU. AOST is isosceles with

OT = OS (radii of circle centre O through 7)), angles

opposite equal sides are equal so ZOST = ZOTS

AOUR is isosceles with OR = OU (radii of circle

centre O through U), angles opposite equal sides are

equal so ZOUR = ZORU
iii ZOST = Z0OTS (fromi), ZOUT = ZORS (from ii)
and OR = OU (radii), so AORT = AOUS (AAS)
iv RT = SU (matching sides, AORT = AOUS)
a GO = FO (radii of the circle centre O), PG = PF

(radii of the circle centre P), OP is common
. AGOP= AFOP (SSS)

b ZFOM = ZGOM (matching angles, AGOP = AFOP)

GO = FO (radii of the circle centre O),
LFOM = ZGOM (from b), OM is common
. AGOM = AFOM (SAS)

=2
-

(]
-

=¥
—

=

i
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ZGMO = ZFMO (matching angles, AFOM = AGOM)
and ZGMO + £ZFMO = 180° (straight angle at M), so
£ZGMO = ZFMO = 90° and OP L FG, FM = GM
(matching sides, AGOM = AFOM)

APAM = APBM (SSS), so ZAMP = ZBMP = 90°
APAM = APBM (SAS), so AP = BP

¢ Take three points A, B and C on the circle. Construct the

perpendicular bisectors of AB and BC. By parts a and b,
the centre lies on the perpendicular bisectors of AB and
BC, so the intersection is the only centre of the circle.

i Imagine the vertical line through the centre of the
circle, and let P be any point on this line. Then P is
equidistant from all the points on the circle.

=

ii A sphere

=

ili An infinite cylinder
iv A cylinder with hemispherical ends

v A plane perpendicular to the interval through the
midpoint of the interval

—

vi One method is to take three chords, not in a plane.
Take the plane perpendicular to each chord through
its midpoint, then the intersection of the three planes

is the centre of the sphere.

Exercise 13D

a o = 90° (tangent perpendicular to radius at common
point on circle),

B = 40° (sum of angles in a triangle)

o = 75° (LOFP = 90°, sum of angles in a triangle),

B = 37.5° (base angle of isosceles triangle with external
angle 75°)

a = 70° (angle at the centre is twice angle at the
circumference standing on the same arc),

B =20°(LOTU = 90°, sum of angles in a triangle)

o = 62° (LMTO = 90°, sum of angles in a triangle),

B = 31° (angles at the circumference is half angle at the
centre standing on the same arc)

0 = 50° (LUOT = 40°, angle at the centre is twice
angle at the circumference standing on the same arc and
ZOTU = 90°, sum of angles in a triangle)

o = 90° (LOTU = 90°, alternate angles, TU |l BA),

B = 45° (base angle of isosceles triangle with third
angle 90°)

B = 70° (alternate angle, DT I AC),

o = 20° (o + P =90° = ZDTO)

o = 25° (alternate angles, TR Il SD), B = 90°

(Thales’ theorem),

Y = 65° (sum of angles in a triangle)

i o =35 (ZBTS = 90°),

B = 55°(4LSQT = 90°, Thales’ theorem, sum of angles
in triangle)
0 = 70° (LSPT = 90°, Thales’ theorem, sum of angles
in triangle)

j a=30°(«LDTO = 15°, angle at circumference is half
angle at centre standing on same arc),
B = 60° (LOTB = 90°, sum of angles in a triangle)

k 6 = 30° (ATXO is equilateral, ZXTO = 60°,

ZLTO = 90°),

B =120° (£LYZO = 60°, sum of opposite angles in a
cyclic quadrilateral)

a

b

c

o = 30° (ATQO is equilateral, ZTOQ = 60°, angle at the
circumference is half angle at the centre standing on the
same arc),

0 = 30° (complementary with ZQTO = 60°)

x =5 (tangents to a circle from an external point have
equal length),

o = 70° (base angle of an isosceles triangle),

B = 40° (sum of angles in a triangle),

Y = 20° (LOSP = 90°)

x = 8 (tangents to a circle from an external point have
equal length),

o = 70° (base angle of an isosceles triangle),

0 = 140°(LT = 4£S = 90°, sumofanglesinaquadrilateral)
x = 2 (tangents to a circle from an external point have
equal length),

y = 3,z = 3 (tangents to a circle from an external point
have equal length)

x =7 (SQ = 4, tangents to a circle from an external
point have equal length, so RS = 7)

x =9 (SB = 4 (equal tangents), SP = 14 and TP = 14
(equal tangents), TA = 5 (equal tangents), x = 14 — 5
o = 100° (reflex ZSOT = 260°, angle at the centre is
twice angle at the circumference standing on the same
arc, sum of angles at point O),

B = 70° (sum of angles in a quadrilateral),

0 = 20° (LPSO = 90°)

x = 5 (radius), y = 8 (OB = 13 by Pythagoras’
theorem), 0 = 22.62°

x =+/133 = 11.53

x =19.23,y = 13.47

ZPAB = 90° (tangent perpendicular to radius) and
ZVBA = 90° (tangent perpendicular to radius), ZPAB and
ZVBA are alternate and equal therefore PQ Il UV

AB+CD = AP+ PB+ CR+ DR

b

a
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= AS + BQ + QC + SD (tangents to a circle
from an external point
have equal length)
AD + BC

Join OS and OT. ZOSP and ZOTP are angles in

a semi-circle, centre M, so by Thales’ theorem

ZOSP = ZOTP = 90°. As OS and OT are radii of
circle, centre O, PS 1L OS and PT L OT, so PS and PT
are tangents to circle centre O.

PS = PT (tangents to a circle from an external point
have equal length)

i ZPSO = ZPTO (tangent perpendicular to radius),
SO = TO (radii of circle), PO is common. Thus
A PSO = A PTO (RHS)

ii PS = PT (matching sides, APSO = APTO),

ZSPO = ZTPO (matching angles, APSO = APTO),

ZSOP = ZTOP (matching angles, APSO = APTO)

ZSPO = ZTPO (from aii), SP = TP (from aii), PM

is common

Thus A PSM = A PTM (SAS)

ii SM = TM (matching sides, APSM = APTM),
ZSMP = ZTMP (matching angles, APSM = APTM)
and
ZSMP + ZTMP = 180° (straight angle at M), so
LSMP = ZLTMP = 90°.

Thus OP is the perpendicular bisector of ST

-

ANSWERS TO EXERCISES

Updated June 2022




~
_\

8 RO 1 AB,QO0 1 AC, PO L BC (tangent perpendicular
to radius)
Area of AABC= area of AAOC + area of ABOC + area of AAOB

%XACXOQ+%><BC><OP+%><AB><OR

12 a MA = MT (tangents to a circle from an external point
have equal length)
MB = MT (tangents to a circle from an external point
have equal length)
S MA = MT = MB
b Circle centre M and passing through A, B and T has

a diameter AB, so ZATB is in a semicircle, hence by
Thales’ theorem LATB = 90°.. AT L BT

% X radius X (AC + BC + AB)

% X (radius of circle) X (perimeter of tn'angle)

9 a i 4BTA = o (base angle of isosceles triangle),
Exercise 13E
o + B = 90° (tangent perpendicular to radius), 2

B = 2o (exterior angle of AABT).
So 3o = 90°, on = 30°.

ii B=60°
b i OT = OB (radii) and OB = BA (given), so

ZBTO = B (base angle of isosceles triangle),
a o = 35° (alternate segment theorem)
b 6 = 40° (alternate segment theorem)
¢ B =110° (alternate segment theorem)
d vy = 150° (alternate segment theorem)

e o = 70° (alternate segment theorem),

692

OA = 20T, ZOTA = 90°,sina. = or_or _1
OA 20T 2
i sino = %,oc = 30°,
so LTOA = 60° (sum of angles in a triangle), AOBT
is equilateral and B = 60°
10 a i LATO = 90° (tangent perpendicular to radius),
ZATP = 90° (tangent perpendicular to radius)

ii LOTP = ZATO + ZATP = 90° + 90° = 180°, so
ZOTP is a straight angle so O, T and P are collinear

b A

LATO = 90° (tangent perpendicular to radius),
ZATP = 90° (tangent perpendicular to radius),
LATO = ZATP = 90°s0 O, T and P are collinear

11 a i MF = MG (tangents to a circle from an external

point have equal length)
MR = MS (tangents to a circle from an external point
have equal length)

ii FR = MF — MR = MG — MS = GS

B = 110° (opposite angles in a cyclic quadrilateral are
supplementary)

B = 125° (alternate segment theorem),

a = 55° (opposite angles in a cyclic quadrilateral are
supplementary)

a = 50° (alternate segment theorem),

B = 50° (alternate angles, FG Il LM alternate segment
theorem),

v = 80° (straight angle)

B = 70° (base angles of isosceles triangle are equal),

a = 70° (alternate segment theorem),

v = 40° (angles in a triangle)

B = 80° (alternate segment theorem)

B = 35° (ATSF is isosceles),

a = 35° (alternate segment theorem)

a = 130° (alternate segment theorem),

B = 80° (£BTS = 50°, straight angle at T and ABTS is
isosceles, tangents to a circle from an external point have
equal length)

a = 50° (alternate segment theorem),

B = 80° (AUAT is isosceles, tangents to a circle from an
external point have equal length),

Y = 55° (ABUS is isosceles, tangents to a circle from an
external point have equal length)

ZBAO = 90° — 0 (LOAT = 90°, tangent perpendicular
to radius)
ZAOB = 180° — 2(90° — 6), (AAOB is isosceles with

base angles ZBAO and ZOBA, sum of angles in a
triangle), so ZAOB = 20

ZAPB = 0 (angle at the circumference is half angle at
the centre standing on the same arc)

ZANB = 180 — a. (opposite angles in a cyclic
quadrilateral are supplementary)

ZABN = 90° (Thales’ theorem)

/NAB = 180 — (ZABN + ZANB)
180 — (180 — o + 90)

o—90
MF = MG (tangents to a circle from an external point _
have equal length) £SAB = (9)(0 + (0. — 90)

MR = MS (tangents to a circle from an external point
have equal length)

FS = FM + MS = GM + MR = GR
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ZAOB = 20 on major arc AB (ZAPB on same arc)
ZAOB = 360 — 20, on minor arc, AB
180 — ZAOB

ZOAB (AAOB isisosceles)

180 — (360 — 2a1)
2

=0o-90
ZSAB = ZSAO + LOAB

=90 + (o0 — 90)

=0

6 a ZLBA = 180° — 0 (opposite angles in a cyclic

quadrilateral are supplementary)
ZTBA = 0 (straight angle at B), ZGTA = 0 (alternate
segment theorem)

b ZGTA and ZLKT are alternate and equal so LK || FG

7 a ZGTB = 0 (alternate segment theorem), ZQTA = 6
(vertically opposite to ZGTB)

b ZQPT = 0 (alternate segment theorem), ZQPT and
ZGFT are alternate and equal so FG Il QP
8 a ZP = 0 (alternate, FG Il QP)

b ZGTB = 0 (alternate segment theorem), ZATQ = 0
(alternate segment theorem), so ZGTB = ZATQ, since
ATB is a tangent then GTQ must be collinear for ZGTB
and ZATQ to be vertically opposite.

Exercise 13F

1 a x = 8 (products of the intervals on intersecting chords
are equal)

b x = 6 (products of the intervals on intersecting chords
are equal)
28 . . .
¢ x = — (products of the intervals on intersecting chords
are equal)
d x = 6 (tangent and secant from an external point)

e x = 12 (tangent and secant from an external point)

9 .
f x= > (tangent and secant from an external point)

g x = 22 (secants from an external point)
h x = 6 (secants from an external point)
i x = 3 (secants from an external point)

j x(x+5) = 24; x = 3 (products of the intervals on
intersecting chords are equal)

k 62 = 4(x + 4); x = 5 (tangent and secant from an
external point)

1 x(x+8) = 48; x = 4 (secants from an external point)

2 AMAQ is similar to AMPB (AAA)
AM M S .
— = oM (matching sides in similar triangles)
PM  BM

Therefore, AM X BM = OM x PM

3  AM X BM = TM? and PM x QM = TM?
Therefore, AM X BM = PM x QM
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4

a AOGM = AOHM (RHS as OG = OH, radii,
ZOMG = ZOMH, given, and OM is common), so
MG = MH (corresponding sides)

b GM x HM = AM x BM,so g x g = ax b, g> = ab
a+b

¢ diameter is a + b, so the radius is

d 0 £ GM < radius, so 0 < g < radius and g = \/E, SO
0<ab < radius(= a-;b)

PT? = PA x PB (tangent and secant from an external
point) and PS? = PA x PB (tangent and secant from an
external point), so PT = PS

a ZMSA = ZMBS (alternate segment theorem),
ZSMA = ZBMS (common), so AMSA is similar to

AMBS (AA)
b BS _ SM (ratio of matching sides in similar triangles
SA  AM

a t
are equal), so — = —
X m

¢ LMTA = ZMBT (alternate segment theorem),
LTMA = ZBMT (common), so AMTA is similar to

AMBT (AA) and BT _ % (ratio of matching sides in

TA
similar triangles are equal),
s02 = L

b m

d Frombandc£=L=X,soab=xy
x m b

Review exercise

1

ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press

b o=17°
e o =110°

c o = 40°
f o =46°

a o =110°
d o = 260°

a B =42°0 = 84°
b o = 62°B = 124°
¢ o =53,p =37°

a o = 32°

b o = 52°, = 38° c o =450 =45°

ZDBC = ZCAD (angles subtended by the same arc)
ZBCA = ZBDA (angles subtended by the same arc)
AAPD is similar to ABPC (AAA)
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Z/BDA = ZBCA = 90° (Thales’ theorem)

AB = BA (common)

AABC = ABAD (RHS)

Thus, AD = BC (matching sides of congruent triangles)
Alternatively, use Pythagoras’ theorem

Let ZBCA = o

ZBDA = o (angles subtended by the same arc)
ZDAC = o (alternate angles BC Il AD)
ZBPA = 2ZACB (exterior angle of AAPD)

ZABC =180 — ZCDA (cyclic quadrilateral)
ZEBC =180 — ZABC (straight line)
ZEBC = ZCDA

Q

S

APQR = APSR (AAS)

Let ZOPR = ZRPS = B and ZQRP = ZSRP = o
200+ 2P = 180°

o +B=90°

Thus ZPQR = ZRSP = 90°

Join B to E. Let ZEDC = o..

ZCBE = 180° — o (opposite angles of cyclic
quadrilateral)

ZABE = o. (supplementary angles)

ZAFE = 180° — o (opposite angles of a cyclic
quadrilateral)

ZAFE and ZCDE are co-interior angles and
ZCDE + ZAFD = 180°

Thus, AF || CD
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Let ZRVP = o

ZRTP = ZRTP = o (angles subtended by the same arc)
ZSTQ = a. (vertically opposite)

ZLQOTS = ZSVQ (angles subtended by the same arc)
Thus, LQVS = ZPVR

a ZADC = %LAQC = ZAQX (angle subtended at the
centre is twice the angle subtended at the circumference
in the small circle)

ZABC = % ZADC (angle subtended at the centre is

twice the angle subtended at the circumference in the
large circle)

S LAQX = 2/ZABC
b LACB = 90° (Thales’ theorem)
AB? = BC? + AC? (Pythagoras’ theorem in AABC)
= BC? + 4(AQ? — X(Q?) (Pythagoras’ theorem in AAQX)

Challenge exercise

1

a /BCP = 90° (Thales’ theorem)

ZP = /A (angles on the circumference standing on the
same arc)

In ABCP, sin P = - so BP = —2
BP sin A
So2R=-2
sin A

b ZP = 180° — ZA (opposite angles in a cyclic
quadrilateral are supplementary)

In ABCP, sin (180° —A) = i, S0 2R=—,
BP sin A
since sin (180° — o) = sin o

"~/

A

a ABRI = ABPI (AAS) as ZRBI = ZPBI (/B is bisected),
ZBRI = ZBPI (right angles), and BI is common ..
IR = IP (corresponding sides of congruent triangles)
ACPI = ACQI (AAS) as LPCI = ZQCI (LC is
bisected), ZCPI = ZCQI (right angles), and CI is
common .. IP = IQ (corresponding sides of congruent
triangles)

b Froma IP = IQ = IR, ZARI = ZAQI (right angles),
and Al is common
~. AARI = AAQI (RHS). So ZRAI = ZQAI

(corresponding angles of congruent triangles)

.. IA bisects ZA

¢ IP =10 = IR = radius, IR 1 AB,IP 1 BC,IQ 1 AC,
so AB, BC and CA are tangents to the circle
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a ZCLH = 90° so CH is a diameter of a circle that
passes through L (converse of Thales’ theorem) and
ZCKH = 90° so CH is a diameter of a circle that passes
through K (converse of Thales’ theorem), so C, K, H
and L are concyclic.

b C, K, H and L are concyclic, so ZHCL = ZHKL
(angles on the circumference standing on the same arc)
and ZAKL = ZHKL = 0

¢ ZAKB = 90° so AB is a diameter of a circle that
passes through K (converse of Thales’ theorem) and
ZBIA = 90° so AB is a diameter of a circle that passes
through L (converse of Thales’ theorem), so B, K, L
and A are concyclic. As B, K, L and A are concyclic
ZABL = ZAKL (angles on the circumference standing
on the same arc) and ZABL = ZAKL = 6

d AMC is similar to ALB (AA) as ZABL = ZACM
(both 8), ZBAL = ZCAM (common)
.. ZBLA = ZCMA = 90° (corresponding angles in
similar triangles) meaning CM is an altitude of AABC

a MG : GO =2 : 1(given), AG : GF = 2 : 1 (centroid
property),
ZAGM = ZFGO (vertically opposite) .. GMA is similar
to AGOF (SAS)

b ZOFG = ZMAG (corresponding angles in similar
triangles), so MA |l OF (alternate angles equal)
. line AM L CB since FO L CB, so M lies on the
altitude from A

¢ By the same argument, BM L AC and CM L AB.
Hence, M = H from question 3.

a ZABC + ZAPC = 180° (as APCB is a cyclic
quadrilateral), ZABC + ZADC = 180° (given), so
ZAPC = ZADC

b D ison AP and LZAPC = ZADC, so D and P coincide.

a PM x CM = AM x BM (The product of the intervals on
intersecting chords are equal)

b DM x CM = AM x BM (given) and
PM x CM = AM x DM (from a), then DM = PM. D is
on MP and DM = PM, so P and D coincide.

a Let the intersection of AA” and BB’ be M.

AM = BM and A’M = B’M (tangents to a circle from
an external point have equal length)

As AA” = AM + A’M and BB’ = BM + B’M, then
AA’ = BB’

b YC' =YB, XC = XA, XA” = XC’, YC = YB, (tangents
to a circle from an external point have equal length),
XY = XA+ AA” - YC’ (eqn 1) and
XY = YB’+ BB’ — CX (eqn 2)
eqnl + eqn 2 gives
2XY = XA+ AA’ - YC' +YB' + BB’ - CX
2XY = XA-CX + AA" + BB’ - YC' +YB’
2XY = AA’ + BB’
2XY = 2AA’ so XY = AA’

ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press
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¢ The indirect common tangents (AA” and BB’) become
the same common tangent at the point of contact and
AA” = BB’ = XY.

o

e
%
O

£D is constant as angles on the circumference standing
on the same arc are equal and ZC is constant as angles
on the circumference standing on the same arc are equal.
So any triangles drawn as described are similar (AAA).

b Area = %BCX BDsin B

B is a constant. ... largest area when BC and BD are
diameters. (If BC is a diameter, ZCAB = 90°. Therefore
ZBAD = 90°. Thus BD is a diameter by the converse of
Thales’ theorem.)

a B
C

~

CA = CP and CB = CP (tangents to a circle from an
external point have equal length), so CA = CP = CB
. C is the midpoint of AB.

Let the centres of the circles be O and Q.

As the circles touch at P, the radii OP and QP are L
to the common tangent at P, so OPQ is a line. ADOP
is isosceles as OD = OP (radii), so ZODP = ZOPD
and AEQP is isosceles as QF = QP (radii), so
ZQPE = ZQEP.

ZOPD = ZQPE (vertically opposite)

. ZODP = ZQEP, so OD |l QF (alternate and equal
angles). Finally the tangent at D is perpendicular to
OD and the tangent at E is perpendicular to EQ, so the
tangents must also be parallel.

10 Areaof AABC = %ab sinC

1
= —bcsin A
2

= lacsinB
2

. 2x Areaof AABC absinC _bcsin A acsin B

abc abc abc abc
sinC_sinA_sinB

c a b
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Chapter 14 answers 2 all1292 b 0.6826 ¢ 1.4650
. d 2.3347 e 0.9622 f -0.7124
Exercise 14A
1 a3 b 3 c 11 3 a 23219 b 2.6309 ¢ 0.4307
do e 4 f3 d 1.7604 e —2.8074 f —1.4650
g4 h 6 4 a —-04225 b 0.1587 ¢ —5.3847
2 a4 b -3 ¢ -1 dl
-2 e 3 f 2 5 al b1
-10 h -4
8 6 a % b — c g
3 a 3 b E C é 3 133
2 2 2 d e 12 o
d % e % f —%
; | Exercise 14C
&3 s 1 a =4
4 a32 b 729 ¢ 1000 y
1 1 (1,4)," y=log,x
d—— e —— £ 625 iy
1000 10 000 ,' 3
. 1
g5 h 60 il3 /O‘ (4 1)
5 a9 b V2 c4 o x
d?2 e3 f 10
6 alogz2=2 b log;;0.001 = -3 ¢ log; 2= -1
2 3 b y=5"
d log;p1024 =2 e logg N = x f logs V2 = > Y “, 5) + N
O,
g logs1 =0 h log;;13 =1 85
7 a2=32 b 3* =81 ¢ 1073 = 0.001 1
7 I /757>
d32 =273 e b =y fa"=N A x
8 a logy35 b log, 15 ¢ log, 63
d?2 e 2 f o0
2 a
9 alogl0 b log;2 cl x 0.01 | 01 1 10 | 100
d -1 logs10 f1
¢ 08 logiox | -2 | 1 0 1 2
10 a log,105 b logs5 cO
9 Y y=log,,x
11 a2o+p b B+ 2y CO+P+y+5 0 o
d 70+ B + 67 e B+4y fo+B+2y+96 ] '
g ao.+ bR +cy+dd h1 o) >
1
_ 2 _ L .3 _ 2
12 axy=x+y b x —loy c y=125x ©0.1,-1)
d 1+y e
-y
4n b
13 log,V = log, — + 3log, r,
A T x| 4 |2 1 6 | 36
orlog, V = 2 +log, © — log, 3+ 3log, r 36 6
1 y loggx -2 -1 0 1 2
14 x = —log;o =
b a y |
15 A =Px10” %86t
()]
Exercise 14B ]
o) X
5 5
1 - b = 1
3 3 (& -
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3 a y y=3"+1 cx‘=—5 YNy =logy(x+ 5)
=3 | b—
Y i /log35
=3"-2 ;
! /-4 O X
I 1 L y=1 }
L F *
777777777777777777 y=-2 d y=2log;x
y
b y y=2x5" 3,2
y=5
1 x
y=§><5 O 1 X
2
1
éﬁ
ol ; x e
2 y=logy (x) +2
(3.3)
Ol /1 X
9

6 y=3"y=2"
- y=log,x
y=logx

4 ! !
4 a,dy y=log, x
y=logyx Exercise 14D
y=log,x 1 4 hours 19 minutes
o) z x 2 aM=072x5¢g
b18g
¢ 10 hours 20 minutes
d 39.94 days
b They have the same x-intercept, no y-intercept and the e This is unrealistic, as there will not be enough food to
same asymptote, the y-axis. keep the bacteria alive, so they will not multiply at the
¢ log, x grows faster than logs x as x grows same rate for long.
5 a, 3 a4 x1.02"7197 billion
y=logyx b 28.98 billion c 2022
3,1

| 4 a 750 x 1.04'71970 million
o /1 ¥ b 1995 ¢ 2014
d 2050 (this is clearly impossible, because if the

population of China increases at the same rate, the world
population will increase at a rate getting closer to 4%,

by v =log, (x—1) not the assumed 2%)
@1 5 a My=10k =8.864x10™*
o) 5 > b 339.59 years
3 6 as b 14
7 6
x=1 8 a $62985.60 b $65816.20 ¢ 555
d 38.3
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Review exercise 14 a log,40 b log, (2)
1 a4 b3 c9 5
do e -3 f -6 15 a 4 years b 7 years
g4 h -3 .
Challenge exercise
2 a4 b2 c?2
1 From Pythagoras’ theorem, a> = ¢ — b> = (¢ — b)(c + b);
a3 es £5 now take log of both sides
3 alog,1024 =10 b logjpa = x 2 1
¢ loggl =0 d log;;11 =1 =5
g0 &u 4 a 2 b 10 or 10 2
e logsb = x f logs625 =4 7
4 _ 6 _ 2 _ _3
4 a3* =381 b 2° = 64 ¢ 107 = 0.01 ¢ dord 4 d 9or27
dbpt =c ea‘=b>b
5 ax=3y=5 bx=5y=2
5 a log,55 b log,35 ¢ logg77 63 9
d —log;4 el f1 ¢ x=--my=-7 dx=2y=3
6 a log,140 b0 c =2
d -2
6  Change base: log, xlog, x = log, b, so log, x = *log, b,
7 a 12323 b 1.2091 c 2.8928 loga b
d 3.2362 e 0.75 f —1.2619 c=bor L
b
8 a 28074 b 3.9656 ¢ 2.0704 "
d 3.0339 e —2.3219 f —2.4650 7 a:?
9 ald b 27 c -1 »
2 59 8 b Suppose log)y n = B, then 109 = n, 107 = n4, then
d 10000 e -2 f 10 1 .
2 for n to be an integer, it must contain an equal power
of 2 and 5, and no other prime factors; that is, it is a
10 a
y=log;x power of 10.
m/ 10 Leto = 08X _log.y log,z
-z Z—-X Xx-—
o/, 5 > y y
log, x = oy — iz
1 =0z -
b  y=log, (x—2) 08a ) = 00
Y 1 log,z = ax —ay
o~
I;; 5,1 Add together
o) A > log, x +log, y +log,z=0
1 xyz =1
. Now, x = a® ™%,y = a®% ™ andz = a™ %
3 Yy )= Iog2 (e 1 4) X*yVzE = 00 — 02X + 0y = 0Ly + 0z — 0z
; =qa°
| =1
: X
: 11 x=2aor x =5a
d y=log, () +5 Chapter 15 answers
y
@,6) Exercise 15A
1 3 2 N 3 3
13 2 5
Ol[2—5 X
s 2 s 8
5 11
11 a y=10x b y+1=100x 6 act=1(5678,9)
1 1 1 7 1
12 log,3-1 b P(5)=—,P®6)=—,P(7)=—,P@)=—,P0Y) ==
0g, (%) 0 Q] 10() 4() 20 ©) 5
13 1.1 4
c ~
5
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7 a &= (1 2).01 4).1 7).(2. 2).(2. 4).(2. 7).3. 2),
{(3, 4).(3.7) }

1 2
b equally likely, — c —
qually y9 9

=]
-]

€ =1{2345.67}

1 1 1 1
b P(2)=—,P(3)=—,P(4)=—,P(5) =—,
(@)=L PO) =1 ()= 1 P(O) = 1
1 1
P@6) =1 P(7) = —
(6) 5 (7) B
¢ P(sum is less than 5) = %
9 al bi cl
4 18 6
10 a & =(-5-4,-3,-2,-1,0,1,2,3,4,5)
bi cl di
12 6 36
1
e —
3

11 a & = {(R,R), (R, Ry, (R, Ry), (R, W), (R, W),
(R, Y), (Ry, R), (Ra, Ry), (Ry, R3),(Ry, W), (Ry, Wa),
(Ry,Y), (R, Ry), (Rs, Ry), (R3, Rs), (R3, W),
(R3, W2),(R3,Y), (W), R), Wy, Ry), (W, R3),
(Wi, W), (W, Wa), (WL, Y), (W, Ry), (Wa, Ry),
(W2, Ry), (Wo, W), Wy, Wa), (W2, Y), (Y, Ry),
Y, Ry), (Y, R3), (Y, W), (Y, W), (Y, Y)}

bil iiE
18 18
B oal 3 ¢ 2
8 400 200
Exercise 15B
;3 , 12
5 13
; B PSL]
15 20
5 ai bl c2 di
10 5 5 5
6 al bi ci
4 13 13
dE e 0 fi
52 13
7 al bl c 0
6 2
a2 e L ¢ 2
3 3 3
s a2 b 23 4
100 100 100
a3 o 1L RNE]
20 100 20
e 7 nl P 7
100 8 8
9 a
{;MP
bii iiZ iii 0
10 5

10

al p 2L ¢! a-r
8 40 8 20
11
| HG
13
4 1 22 32
a — - c — d —
5 5 65 65
2 al 111 ¢ 2 all
5 1000 100 500
9 1
e — — g —
500 100 500
13 a i b ﬂ c E
85 85 85
14 a l b i c l
26 13 2
5 L
15
Exercise 15C
1 17 p 1L B3
48 24 48
d E e i f 2
31 13 22
2 al b1 3 L
3 2 3
4 a hd b 1
13 13
5 a4 7 ¢ 2 al
11 11 5 3
6 7 53 ¢ 20 al
20 100 77 2
211 49 9 186
7 — — = d = =
228 114 “ 5 14 ¢ on
8 a
1 2 3 4 5 6
1 0 1 2 3 4 5
2 1 0 1 2 3 4
3 2 1 0 1 2 3
4 3 2 1 0 1 2
5 4 3 2 1 0 1
6 5 4 3 2 1 0
b
Outcome 0(1]12|3]| 4
oropabitity | 112121222
robability | =731 5| 6| 9 |18
¢ 2 1 e A ¢ L
3 3 5 5

ANSWERS TO EXERCISES
ICE-EM Mathematics 10 3ed ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press

Photocopying is restricted under law and this material must not be transferred to another party

Updated June 2022




10

11

12

aL b2 cE di e2
13 19 4 19 5
ai b2 cl

14 28 3

al b L

6 2

0.3

Exercise 15D

1 No. Example: P(M N Yes) # P(M) x P(Yes) [0.6 x 0.55
= 0.33 # 0.25]
2 No. Example: P(< 30 N Yes) # P(< 30) X P(Yes)[0.5625 x
0.6875 = 0.387 # 0.4375]
3 a027 b 21 = (.55
¢ P(M) # P(MI| > 10 km/h)
d P(Minor N Not speeding) # P(Minor) X P(Not speeding)
[ 41 146 43 :|
200 200 200
4 a 3 b 13 c 12 d 23
35 35 35 35
5 P(A) = P(AB) = % or P(AN B) = P(A) X P(B) = %
or P(B) = P(BIA) = %
6 a
Die 2
1 2 3 4 5 6
1 [ (1,201,314 (1,5 1,6)
2 | (2,1](2,2) (2,3)(2,4) (2,5) (2,6)
Die1| 3 | (3,1 (3,2) (3,3) (3,4) (35) (36)
4 (4,1 (4,2) (4,3) (4,4) (4,5) (4,6)
5 [ (51](52)(53) (54)(55)(56)
6 |(6,1)] (6, 2) (6, 3) (6,4) (6,5) (6,6)
6 1 6 1 1
P(A)=—=—,P(B)= —=—,P(ANB) = —.
b P(4) 36 6’() 36 6’(0) 36

Events independent since P(A N B) = P(A) X P(B).
¢ P(AnN B) # 0. Therefore, events A and B are not

mutually exclusive.

Exercise 15E

1 a L b 2 c z
16 16 8
] ] ¢ 1
16 16 16
2 a L b 19 c 13
17 34 34
a3 RE ;15
68 68 34
3 a Q b E c ﬂ d i
39 39 39
4 a E b E c E d —
91 91 91 91
5 a i b i c i d — e H
36 18 18 18 18
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6 351 595 c 945
1891 1891 1891
7 a i E c i d E
25 25 25 25
8 a L b i c i d i e E
16 16 16 16 16
o @l 125 oL
216 216 8
al e P2
8 216 216
10 P(G) = P(GIC) = g
Review exercise
.9 . 4 ... 12 16
1 ai— i — iii — vV —
25 25 25 25
bi L il i 2
10 5 5
2 a L b l [ L
10 2 20
3 a
1 2 3 4 5 6
2 3 4 5 7 8
4 5 6 7 8 9 10
6 7 8 9 10 11 12
8 9 10 11 12 13 14
b i P(A)—l ii P(B)—l
2 8
5
¢c AnC=49,10,1,12; P(ANC) = —
{ Jipanc =2
d No.P(A)xP(C):lXE:E;tE:P(AmC)
2 12 24 24
4 1 s 2
3 5
6 a E b E c E
20 20 5
2 1
2
33 7 1 29 1
a — — ¢ — — e —
100 50 25 100 10
Challenge exercise
1 ai330 ii 150 iii 215 iv 215
b 2
ci 0.28 ii 0.288 iii 0.49
22 11 6
2 a— — c —
119 30 11
3 ail29% ii 360 iii 810
b 671
1296
4 % M forn >4
3 n(n—1)
5
7 a 210 b —
21
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Chapter 16 answers

Exercise 16A

1 a a:é b m =5n
3
2 agy
154
10+
5
o[ 5 101520 P
bl Jp O 1 2 3 4
q 0 4 8 12 16
q _ .
——= =4, for each pair (p, q)
Jp
cq= 4\/;
3 am=3n?
i 75 i 3
b a=10Jb
i 40 ii 6.25
4 a R=4s b P =0.12T
ca=4Jb dv =38
X
5 ==
ay 1
x 2 8 12 18
1 9
- 2 3 Z
J 2 2
b y=28x
x 2 3 6 15
16 24 48 120
6 130km 7 210.5m?
8 1852kW 9 864m
10 a The surface area is multiplied by 9.
b The radius is multiplied by /3.
11 a mis multiplied by 32
1
b m is multiplied by —
m is multiplied by 5
¢ nis tripled
d nis divided by 4

12 a aisincreased by 11.8%
b ais decreased by approximately 4.08%

13 a pisincreased by 6.27%
b pis decreased by 1.70%
¢ g is increased by 33.1%
d g is decreased by 27.1%

ICE-EM Mathematics 10 3ed

Exercise 16B

la

11

12

13

14

1 1 il 1 IR
a 2 3 4 5
b 15 7.5 5 3.75 3
b
15 ®
10
n
5 .
il 1
%102 04 06 o8 1 °
bb=2
a
x 1 2 5 10
y 100 25 4 1
x2y 100 100 100 100
_ 100
y 2
1 1
a yoc— b moe<— C § oc —
Jn r
xy=6ory=—
a4 b9
ab? = 24
al b 22
3
2, —
p~q =100
Q10 28
3 4
k=12s0y = 12
1
1 2 3 4 =
* 2
y 12 6 4 3 24
k=32s0y= %
X
x 2 4 8 10 16
y 8 2 05 | 032 | 0.125
55 km/h 10 54
a 1% units b 2m
a mis divided by 4 b m is multiplied by 4
¢ nis divided by 4 d nis tripled
a ais decreased by approximately 13.04%
b ais increased by approximately 13.64%
a p is decreased by approximately 24.87%
b p is increased by approximately 37.17%
¢ qis decreased by approximately 5.90%
d ¢ is increased by approximately 7.72%
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15 a i The height is divided by 4.
ii The radius is divided by 3.

b k =36
Exercise 16C
1 a=12bc
a 12 24 24 48 72
1 1 2 2 2
1 2 1 2 3
2 r= 24s
t
r 24 12 24 48 4
s 1 1 2 2 2
t 1 2 2 1 12
3 y=5
ko 27
4 ay=— b v="
y ﬁ y 2
5 aa=kbA bb=32

6 a H=ki’Rt b 2916 units

7 90N

8 6430 cm ~ 32.86 cm
9 ar=12 bn=24
10 a yis doubled b y is multiplied by 13.5

11 a yis multiplied by approximately 1.154
b yis multiplied by approximately 1.562

12 a F isdivided by 4 b F is multiplied by 12

13 1.65m/s?

Review exercise

1 a x isdirectly proportional to y
b p is directly proportional to the square of n
¢ ais directly proportional to the square root of b
d p is directly proportional to the cube of ¢

2 aip=48 iiq:%
2
ba=l
4
1a=E ii a =180
4
3 ak=12,y=12x
x 0 1 2 3
y 0 12 24 36
b k=15y=15x
x 12 18
y 12 18 27
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4 a yis multiplied by 8
b yis multiplied by 27
¢ yis divided by 64

5 a mis multiplied by v/2 (increase by 41% since 2 = 1.41)
b m is halved

6 a aisincreased by 10.25%
b ais decreased by 15.36%

_80

7 ay 3 b x =60
8 aa=2 bb:?
9 =272 10 x=%

Challenge exercise
0.0
oo 000224 L
DZ
b 5.736 = 5.4 ohm

¢ resistance is halved

1

d resistance is increased by 21.9%

2 a=kcand b= Kc
a+b=(k+K)cso(a+b)eoc
a—b= (k—K)cso(a—b)eoc
\/%:,/chKczx/ﬁcso ab eoc

150x 1080 12 2abC
3 = + 4 y=— 5
19 1942 5 (a+b)?
6 a+b=k(a->b)

a? + 2ab + b? = k*(a® - 2ab + b?)
2abk? + 2ab = k*a? — a® + k?b? — b?
2ab(k? +1) = (k* = 1)(a® + b?)

kP4l

a? + b*? 1><2ab

a? + b? o ab
Chapter 17 answers

Exercise 17A

1 ayes b no c yes
d yes e yes f yes
g yes h yes i no
j yes k yes 1 no
2 a3l-6 b 4,50 cl,—-4,7
d 0, 15,15 e 3,75 f 2,338
g 3,-14,0 h 5,1,0 io, —3l
5 3
3 a monic b non-monic ¢ monic
d monic e non-monic f monic
4 a -6 b -6 c O
d -12 e —6 f -30
ga’-a-6 h 84° -2a -6 i —a®>+a-6
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5 a 0,60,-90900, 0
¢ —1,-55,295001, 1

a
b
c
d
e
f
g
h

a
bb
a

b 39,0,11712, 32
d -27,0,0,-20

x2 —10x + 25, x2, 2,25

x2 +5x =50, x2, 2,-50

=3x7 +x3, -3x7,7,0

X3 +12x% +36x, x3,3,0

3x7 +6x° +3x3,3x7,7,0
—6x,—6x,1,0

X3 4+ 9x2 +26x + 24, x3, 3, 24
3x2 +12x + 14, 3x2, 2, 14

6
-1
=-15,d =8

8 aPx)=x>-5x+1 b Q(x) = 2x* + 10x
¢ Rx)=7x* +7x3+7x2 +Tx+7

Exercise 17B

1 a3x3-3x2—x+5-x3+3x2+7x+5
x+3,4x3 —6x2 —9x +7
8x2 — 6x,12

A - 2xr 42 =2, x4 =53
0,10x3 +4x2 = 2x =10

o a6 o

12x° +4x3 —12x2 + 20
—16x° +10x3 — 7x% + 27
—5x° +5x3 =522 +15

0

e 6 T

b x0 -1

d x> +3x* —x3 —3x2

3 a Sx®—2x% +7x*
c x0—1
e x* +x2+1

4  a equals the sum of the degrees of P(x) and Q(x)
b the product of the constant terms of P(x) and Q(x)

b x* —6x2+9
d 9x'0 +30x8 + 25x°

5 ax?-14x+49
c x% —14x* + 49x2
e xt+2x3 +3x2 +2x +1
fox®+2x0 +3x* +2x2 + 1

6 a is twice the degree of P(x)
b equal to the square of the constant term of P(x)

¢ the leading coefficient of P(x) is 1 or —1

7 a S5x*+5x°-7x-3
b 6x* —x3 —15x* —2x+3
¢ —4x* —3x3 +26x2 +28x+2

8 ax*-5x*+4
b x* +10x3 + 35x% + 50x + 24

Exercise 17C
1 a68=11x6+2
¢ 2765 =21x131+14

b 1454 =12 x 121+ 2
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2 a
b
c
d
e
f

3 a
b

4 a
b
c
d

5 a
[

6 a
b

7 a
b

X+bx+l=(x+2)(x+4) -7

x3 = 5x2 —12x + 30 = (x + 5)(x% — 10x + 38) — 160

5x3 = 7x2 =6 = (x = 3)(5x% + 8x + 24) + 66

X432 -3x =+ —2x2 +Tx - 17)+ 34
3 2 2 3 1

4x° —4x 4+ 1 = 2x+1)| 2x —3x+5 =3

X33 =32 —dx 41 =+ D+ 2x2 =55+ 1)

R(x) = -5x+1,0(x) = x> = x+3
O(x) = x> = 2x+5,R(x) = 15— 8x

X5 —x4+2=2+x+Dx+4)—6x-2

X —4x? —3x+T7 =% -2x+3)(x-2)—-10x+13

Xt 4+5x2 43 =% -3x-3)x2 +3x+17) + 60x + 54

X =3x* =02 +9 = —x2+x-Dx?-2x-3) -
9x2+x+6

0 b Oorl

3 or higher d4

Px)=x+5x+3)(x-17)
P(x) = (x + 2)%(x + 3)?

ix*—=3x3-5x2+x-7
= (x+5)(x3 —8x% +35x — 174) + 863
ii —870

ix*=3x3-5x2+x-7

= (x2 + 5)(x? = 3x — 10) + 16x + 43
ii a=-15b6=-50

Exercise 17D

1 a
c
2 a
c
3 a
c

4 a
5 a
6 a
7 a

c

38, not a factor b 0, is a factor
—274, not a factor d 0, is a factor
0, is a factor b -6, not a factor

38, not a factor d 20, not a factor

0, is a factor b —14, not a factor
1, not a factor d -4, not a factor

6, not a factor f 0, is a factor

x+Lx+2,x-2 bx+Lx-1,x+4

Exercise 17E

1 a

k=4 bm=4

p =28 b b=-23
a=-14,b =-22 ba=9b=5
a=17,b=21,c=0

P(x) = (x=12)(x+9) b x2 -3x—108

2 Px)=@x-Dx+Dx-2)(x+2)
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3 b Px)=x-Dx2-5x+6) bx=0x=2x=4

¢ P(x) = (x = D(x—2)(x = 3) Sign of y |_ + - 4
4 a (x+Dx+2)(x+3) b (x+ D(x = D(x =7) x values | 0 2 4
¢ (x+Dx+5x-3) d (x = 5)(x +3)? YNy =x(x=2)(x —4)
e (x—D2(x+3) f (x = D(x+2)?
5 a@x+Dx-Dx-2)(x—-3) b (x+1D3(x+5)?
6 a3x-2)x-Dx+5) b 5(x — 2)(x — D(x + 2) ol > /4 >
¢ x(x —=2)(x + D(x +2) d x(x - D%(x +3)?
cx=-3,x=1Lx=3
7 a(x-Dx2+3x+5) b (x+3)x2+x+1)
¢ 2(x—2)(x2 +6x—3) d (x - 2)(x +3)(x2+3x+1) Sign of y |‘ to -, "
x values | -3 1 3

8 If P(o) = 0, then, a,0" + a, 10" + a,_,0" 2 + ...+

a0+ ag =0

Therefore, ag = —0(a,0" " + a,_10""% + a,_,0" > + ... + a;)

and o divides ag

Exercise 17F

YINy=(x+3)x-1)x-3)

e

1 a-7,5 -6 b 3, -1
c 2,4,6,8 do,7,-8 dx=-2,x=-1,x=3
2 3,3+ JT,-3-417 signofy[- + -«
xvalues| -2 -1 3

b -5, %(1+ﬁ), é(l -7)

y=x+2)x+1x-3)

c 0,7,-6 y
d 2, 5,40, —i0 /\
3
3 a —2,—1,5 b —2, 2,3 —2/ 1 O X
¢ -7,0,1,3 d-2,-1,1,7
4 al5 b -3,2 c 1,5
d 3,2 e —6,-1,0 £ -1,1,2 6
5 a(x-3)0x2-4x-153,2-5,2+5
b (x+ D2 +3x+7)— 1 2 oax=l br=1
(= * N ’ Sign of y | + + Sign of y | -
¢ x(x —2)(x = 3)(x? +3x-1);0,2,3,
1 | x values | 1 x values | 1
5(—3—\/6),5(—3+\/E) y y=(e—1)2 YA y=x-1)3
d x+Dx-Dx—-2)x2+2x+2);- 11,2
Exercise 17G
1
1 ax=2x=4 o) 1 X
Signofy |+ 0 - 0 + 1
x values | 2 4 o 1 *

y y=Cx-2)x-4) cx=1

Sign ofy| + +

8
/ xvalues| 1
yA y=G=-1
ol 2 4 X
1
Ol 1 X
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3 a b y
y=(x+2)2
8
4 y=(x+2)3
2 O] x 2 O x
c
y:(x+2)4
16
2 O] x

4 a y=uw+2)x-Dx+4)

y

A

-4/ 2\ O x

-8

bx>1-4<x<-=2

cx<—4,-2<x<1

5 ay=3x(x—-4x+4)
y

o

b y=(x-6)(x+6)(x—2)(x+2)
2 6 X

6 aPkx)=x-2)(x—4)x-06)
y

[9) 24\/6x

y

144

ICE-EM Mathematics 10 3ed

Photocopying is restricted under law and this material must not be transferred to another party

ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press

¢ P(x) = (x - 2)°

b P(x) = (x + 3)3

¥ y
27 0 3 >
— -8
-3 (@] X

7 a-b y y=xx-Dkx+1)
-1 1
X
y==x(x-1x+1)
8 a-b ¥y y=(x-1)3
1
O 1\
-1
y==(x-1)3
9 a-b y P(x) = (x +3)4
81
—3\JO x
-81

P(x) = —(x+3)4

Exercise 17H
1 ax=0x=2

Signofy|— 0O + 0 +

x values | 0 2

y =x(x —2)?

bx=2x=4

Signofy|+ 0+ 0 +

x values | 2 4
y
y=(x—2)%(x - 4)?
64
(6]
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cx=0x=-3

dx=0,x=-2
Signofy|— 0O + 0 + Signofy|+ + +
x values | -3 0 x values | -2 0
YA y=x3(x+3) y
y:x4(x+2)4
-2 (e} X
dx=-2x=-1
Signofy |- 0 - 0 + 3 a b =423 -2)3
y y
x values | -2 -1 y=(x+2)2(x—1)>?
y 4
2\ O 2 X
4
_ 2 3
y=(@+2)(x+1) EICIREE
2 —64
o] «x y
4 ay=@x+3)>3x-1)2 27
2 ax=4,x=-4 S5 ol 5 >
Signofy|+ 0O + 0 +
xvalues| -4 4
y=(x—4)2(x +4)? Y bx>1L-3<x<1 c x<-3
56 5 a y=3(x-D0x+Dx+3)*x -3
y
-4 O 4 X \/\ 0/\/
3| 3
bx=-1L,x=4
Signofy [+ 0 - 0 + 19683
xvalues| -1 4
y=(x—4)3(x+1)3 b y=5x2@4 - x?) = -5x>(x - 2)(x + 2)
y y
O
_\ 4 X -
— X
64 /2 2\
6 a P(x)=(x—2P3x—-4)
cx=0,x=4 ) y:(x—2)3(x—4)3
Signofy|— + +
xvalues| 0 4 512
y=x3(x-4)* |
4 X
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b P(x) = (x +3)3(x — 1)?

YA ¥ = +3)3 0 = 1)
27
3 0| 1 X
7 a-b
v v =x2(x - 1)?
O TN
y=—x2(x—1)?
8 a-b

y y=(x—’l)3(x+’l)3
/1\

_10

1 x

-1

y=—(-13x+1)3
Review exercise

1 a polynomial b polynomial
¢ polynomial d not a polynomial
e not a polynomial f polynomial
2 a2 b3 c 4 d?2 e3
3 2 b -4 c 11
-13 e a®+2a-1 f 8a® +4a-1
4 a=-3 5 a=-1
6 a P(x)+0x)=x%+3x+6;P(x) - Q(x)
= —x? — x; P(x)Q(x)
=x3+5x2+9x+9
b P(x)+ Q(x) = 2x? + 4; P(x) — Q(x)
= -2, P(x)Q(x) = x* +4x2 +3
¢ P(x)+Q(x) = x> +2; P(x) — Q(x)
=4dx — x%; P(0)Q(x) = 2x3 = 3x% +1
7 a 6x? +13x — 2, remainder 2
b 2x2 — 5x + 10, remainder —7
¢ x? — 4x — 6, remainder —17
d x2 + 3, remainder 7
8 a@(x-3)x-Dx+2) b (x +4)(x +1D(2x - 3)
c (x—-Dx+4(2x-3) d 2x+3)(x-2)3x -1
9 a=4b=-1 10 d=4
11 a=-2,b=-19
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12 a 2w?

13 a x-intercepts
b x-intercepts

¢ x-intercepts

d x-intercepts:

e x-intercepts

f x-intercepts

ba=-2b=4

:—1,0, 2 y-intercept: 0
1 =2,1,3 y-intercept: 6
1 —2,—1,1 y-intercept: —2

-1,- 2 ,3 y-intercept: —6
3
=4, —%, 2 y-intercept: —16

'—l l 1 y-intercept: 1
T Pt

14 a y
y=2x(x2-4)
) O 2 X
b y
8
y=+ 2)3
2 O X

c Y
i/’vw
2 X

y
y=x%(x +3)2
-3 O X
y
y=x(x+ 2)2
2 O X
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f y 9 No.11122318, mean = 4, lower quartile = 1

and upper quartile = 3;

11313141416, mean = 12, lower quartile = 13
and upper quartile = 14

-1 10 3 x 10 a 35 b 13.7

y=0-3)2x+1)2

Exercise 18B
1 $49 and $10.50, respectively

Challenge exercise
1 a=-3 2 a $40000 b $120000 ¢ $100000 d $60000

2 (2 -2x+2)(x2+2x+2) 3 a 40 b 65 ¢ 55 d 20

4 b-6x2+11x—6 : ' : : : :
50 60 70 8 90 100

— 645 — 1544 3
5 P(x)=06x"—15x" +10x 5 a median = 75, upper quartile = 78.5,

6 a=1landb=2 lower quartile = 69.5,IQR =9
7 4x b I | I
4 2 2 3 2 2 I I : :
8 ¢ (x*"+2x" +2x) +(x’ —2x" —4) 60 70 80 20
g “-B (Ba-Ab) 6 a 50% b 25% ¢ 50% d 25%
a-b a-b
7 no
10 x_1+J§ y_1—\/5,)6_1—\/5 y_1+\/§,
2 2 7 2 7 2 7 8 It depends on the spread of the values between the lower
x=lLy=Lx=-2,y=-2 quartile and the median compared with those between the
median and the upper quartile.
Chapter 18 answers 9 aB b B ¢B dB
: 10 A b B B dB
Exercise 18A : ¢
_ _ _ - e Class A. Lowest mark is higher, and lower quartile,
1 arange =17, IQR =9 b range =9, IQR =3 median and upper quartile are all higher. Only the
¢ range =9, IQR = 2.5 d range =17, IQR =9 maximum mark is lower.
2 a lower quartile = 27, median = 32, upper quartile = 38.5, 11 a
IQR =11.5 l
- ower - upper .
b lower quartile = 64, median = 76, upper quartile = 82, channel | minimum quartile median qu':l?‘tile maximum
QR =18 A 7 105 | 15 | 163 23
3 mean = 5.7, mode = 10, median = 5.5, interquartile range = 6 B 78 1 146 16.7 25
4 C 8 10 13 14.5 16
number of | lower quartile | median | upper quartile
data items position position position b channel A ¢ channel B, channel A, channel C
a 100 255 505 755 d channel A, channel B, channel C
b 101 255 51 76.5 e If the criterion is the highest rating for the lowest rating
show, then Channel C is the winner.
5 a38cm b 161.5cm ¢ 22.5cm .
Exercise 18C
6 IQR =1l.4cm 1 a Q, =151.5,Q; = 171.5, median = 164

7 a median = $149, lower quartile = $143, b IQR =20

upper quartile = $153.50 ¢ I | I

b IQR = $10.50 : : . : :
120 140 160 180 200
8 35710121213and35610111213 (othersare possible) There are no outliers
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2 a Q =67000,Q; = 100000, median = 81500
b IQR = 33000

o 50 100 150 200 250 300 350 400

3 a iii, symmetric b i, negative skew

¢ ii, positive skew

4 a

12

10

8

6

4

2

ol ]

\ /
V 150-159 160-169 170-179 180-189

b Q, = 173, median = 179, Q; = 187, IQR=14

C _| |—

150 155 160 165 170 175 180 185 190 195 200
d symmetric

190-199

5 aand b are outliers; ¢ is not an outlier

6 a3
1 1147
2 104446789 511 mean 51
3 11356
4 102
5 |1

b median = 26.5,Q, = 18.5,Q; = 34,IQR = 15.5

| | | | | |
0 10 20 30 40 50

¢ The distribution is symmetric. There are no outliers.

7 a median = 38.5,Q; =32.5,Q; =44,IQR =115

b
4' | I— A
| | | | |
20 30 40 50 60

¢ 62 is an outlier

8 a
L] L]
L] L]
L] L] L]
[ ] L] L] L] L]
[ ] L] L] L] L] [ ] L] L]
3 4 5 6 7 8 9 10 11 12 13
b
— T .
1 1 1 1 1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12 13
T T T
Qq=5 median Q3=75
=6

¢ The distribution has a slight positive skew.

minimum = 4,Q; = 5, median = 6,Q3 = 7.5,
maximum = 13,12 kg and 13 kg are outliers
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Exercise 18D
1 1554

2 City A : 3043, City B : 31.86; City B has the greater mean
daily maximum temperature.

3 60kg 4 412
5 aix=50=3.16 ii x=50=134
b Both data sets have the same mean but data set i is more
spread out.
6
X; Ji Jixi (x; = X)| fi(x; — X)*
1 2 2 -2 8
2 7 14 -1 7
3 6 18 0 0
4 1 4 1 1
5 2 10 2 8
6 2 12 3 18
Total = 60 | Total = 60 Total = 60
c=145x=3

b x =14,0 = 3.46

8 a x=3055 b 10 c 10.22
9 a6.l15 b 10 ¢ 2.46
10 ax= %Mand the

sum of the deviations =a—-X+b—-X+c—X
(a+b+c)-3x

:(a+b+c)—3><%b+c
-0

x1+x2+x3+...+x,,

b x= and

the sum of thg deviations = (x; — X) + (x, — X) +
(X —X)+...+(x, —X)
=(x +x+x3+...+x,) —nx
= +x+x3+...+x,)—
X +x +x3+..+x,

n X
n

=0
Exercise 18E
1 a ¥=9,0=545 b ¥=9,06=131
¢ X¥=90 =545

All three data sets have the same mean. Data set b is less
spread out than the other two, with a standard deviation of
1.31. Data sets a and ¢ have the same mean and standard
deviation. (The size of ¢ for a would be much smaller if
the outlier 22 is omitted. It drops from 5.45 to 1.34. This
does not happen when any one value is omitted from c.)

2 a i between 32.5and 37.5
ii between 30 and 40
b i between 35 and 45

ii between 30 and 50

¢ i between 27 and 43 ii between 19 and 51
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a Mathematics : X = 16.136 = 2.63;
English : x = 15.87 ¢ = 2.83

b The mathematics result is about 0.05 standard deviations
below the mean, whereas the English result is 0.66
standard deviations below the mean. The mathematics
mark is better.

a David’s mark for English is one standard deviation
below the mean.

David’s mathematics mark is more than one standard
deviation below the mean.

His English mark is better.

b Akira’s mark for English is two standard deviations
above the mean.

Akira’s mathematics mark is less than two standard
deviations above the mean.

Her English mark is better.

¢ Katherine’s mark for English is one standard deviation
below the mean.

Katherine’s mathematics mark is half a standard
deviation below the mean.

Her mathematics mark is better.

d Daniel’s mark for English is more than one standard
deviation above the mean.

Daniel’s mathematics mark is one standard deviation
above the mean.

His English mark is better.

a i x=650=171 ii x =65,0=138
iii X =6.5,0 =198

b ix=1150=171 ii x=115,0 =1.38
iii x =11.5,0 =198

¢ ix=130=342 ii x =13,0 =2.77
iii ¥ =13.0,0 =3.96

all111155555
¢ 1111559999

b 1111199999

allllllllll
¢ 5555555555

b 1111111111

a average annual salary increases by about $5200
b the standard deviation remains unchanged

¢ an increase of $2900

Exercise 18F

1
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a 18

e\
AN

8

6 \.\'
4 \.
2

(0]

—

JFM A MIJJASONTD
Month

b The rainfall is high in January and February and
decreases to reach a minimum in September. The rainfall
from September to December increases significantly.
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Profit ($ million)

P

i

0
1989 1991 ' 1993 ' 1995 = 1997
Year

60
o

\\‘\.
\”'\
\-’4\_\/—¢

n
o

»
<)

N
o

Number of births
w
o

-
o

JJFM A MJJ AS OND
Month

The number of births fell over the first half of the year.
From July until the end of the year, the birth rate was
roughly constant. The maximum occurred in January and
the minimum in October.

12

10/\
N A
\ ~N

(o]

Position
o N A~ O

2 46 81012 14 16 18 20 22
Round

The team improved its position quite markedly during
the first half of the season and maintained a position in
the top five teams between rounds 7 and 18 (except for
round 12, when it was sixth). However, during the last
five rounds, the team’s position deteriorated again to
eighth at the end of the season.

fourth quarter b third quarter

c yes

1st quarter sales: 45, 51,55

2nd quarter sales: 63,69, 71
3rd quarter sales: 67, 75,79
4th quarter sales: 43, 39, 49

140

120 /\
100 M

o //\, -
60 '\/

Q1 Q2Q3Q4Q1Q2Q3Q4Q1Q2Q30Q4
2009 2010 2011

Car sales per quarter have shown a general upward trend,
with major fluctuations.

Number of sales

It seems that the car dealer is able to sell more cars in the
third and fourth quarters each year than in the first and
second quarters.
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Exercise 18G

b The scatter plot does not support the claim ‘the greater
the kicks, the greater the handballs’. This would only be

ICE-EM Mathematics 10 3ed

1 100
90 -
£ %0 .
_E 70 S e °
® 60 ¢ e
5
50
L]
40 -
o
50 60 70 8 90 100
Mathematics mark
2 ag, O
13
5 13 ¢
a
© 12
‘Eﬂ °
£10 -
59
-E 8
27— L)
fo
2o
30405060708090100110120130140150160170180
Average monthly rainfall (mm)
b The number of rainy days per month generally increases
as the average monthly rainfall increases.
3 a 10 .
g ? .
E 8
6 s
hal>
(=)
€ 4
2
<
1 e e
o L]
30 40 50 60 70 80 90
Amount of carbohydrate (grams)
b There is no apparent relationship between carbohydrate
content and fat content.
4 a 28
L]
26
L]
24
- 22
w
T 20 .
]
8 :
] S
E 14 o
-
12
L]
10
0\ '
100 104 108 112 116 120 124
1Q
b The time taken to complete a puzzle tends to decrease as
1Q increases.
5 a 18
L]
16
2
E 14
© 12
5 L] L] LN ]
< 10
-
]
.é 6
L]
S 4 °
2 ° . . *
2
L]
0

0246810 12 14 16 18 20 22 24 26
Number of kicks

supported by an upwards trend from left to right.

70

60

[~
o

N
o

w
o

Goals against

= N
o O

20 30
Goals for

50 60

i The best team is F, with easily the greatest ‘goals for’
and very nearly the least ‘goals against’.

ii The worst team is E, with the least ‘goals for’ and the
greatest ‘goals against’.

iii J is better than H — while the ‘goals for’ are about the
same, the ‘goals against’ clearly favour J.

aB=v b C=ii ¢ D=iv
d E = viii e F=vi f G =iii
g H=1i h I =vii

a A=ii b B=iv ¢ C = viii
d D = vii e E=vi f F=v
gG:l h H=ii

ai 54 ii 55 iii 36

iv 84 v 67 or 68

bi 52 ii 53 iii 32

iv 84 v 66

Exercise 18H

1

i

ii

iii
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iv y 2 a Grade A; 29 hours, Grade B; 26 hours

b Grade A; 4 hours, Grade B; 8 hours

¢ Grade A; 2 hours, Grade B; 4 hours

d Grade A; 20(50% of 40), Grade B; 10(25% of 40)
e Grade A; symmetrical, Grade B; positively skewed

f In samples of 40 batteries, a Grade B battery lasted
longer than any other (32 hours)

x
2 a i increasing ii decreasing 3 a See below on this page
iii increasing iv decreasing b See below on this page
b i weak ii strong 4 a?26 b 1.93 clto4
iii moderate iv weak d The mean would increase by one (from 2.6 to 3.6), but
the standard deviation would remain the same (1.93).
3 a 161 cm, interpolation Lo .
. . 5 Kathryn performed better in history, relative to the rest of
b 185 cm, interpolation the class, since she achieved a score that was a full standard
¢ 195 cm, extrapolation deviation above the mean, whereas in mathematics her

score was — of a standard deviation above the mean.
4 a number of seeds = 40 x (weight kg) + 260 3

b 468 seeds 6 a 50

45
c 85kg 0 A

o 35 A
5 a Using points (4, 69) and (8, 59) we get the equation, § 32 A / 7
time = —% X (fitness level) + 79 ﬁ ?2 Y / LN L
AV

b 71.5 seconds 12 N/ N
¢ 7 (rounded up from 6.8) 01— T T s e T s s o s
d Interpolation. A fitness level of 3 and time of 62 seconds b In the first quarter (Jan-March)

is within the dat Iready obtained.
15 within the data fange alfready obtaine ¢ Sales figures are seasonally changing, with greatest

sales in and around the summer period, and least sales
in the winter to early spring period (July—September).
Nevertheless, it can be observed that there is a general
upwards trend in sales.

=)
o

Too few points to judge if there is a relationship between
variables. If there is, it appears weak at best, so using the
line of best fit to make predictions would be unreliable.

b The form of the scatterplot is not linear. Hence,

}lsing a ligear equation to make predictions would be 7 a height(cm) = 2.5 X tibia(cm) + 72.5 (Determined using
inappropriate. points (45, 185) and (31, 150).)
7 $4300 300, extrapolation b 1825 cm
¢ 29 cm
Review exercise d The answer to (b) is interpolation since a tibia length
1 a 6.7seconds b 14.3 seconds of 44 cm is within the data range already collected. The
24 d d answer to (c¢) is extrapolation since a height of 145 cm is
¢ =4 seconds no outside the data range already collected.
3 a °
°
° oo °
e o0 o oo ° °
© @ 0000 0 00000000 00 000 000 o0 o o o o o °

T T T T T T T T T T
85 90 95 100 105 110 115 120 125 130 135 140 145 150

b [ 1
| | 4
| | | | | | | | | | | | | |
8 90 95 100 105 110 115 120 125 130 135 140 145 150
| | |
Q=100 median =106 Q3=1175
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Chapter 19 answers

Exercise 19A

1 a second b third ¢ third d fourth
e second f third g second h fourth
2 a sinl0° b —cos 10° ¢ —tan 10°
d —sin 10° e —cos 10° f tan10°
g —sin 10° h cos 10° i —tan10°
1 1
3 a— b — ¢ -3
V2 V2
d -1 e —ﬁ f ﬁ
2 2
1 1
-3 h — o
g3 2 'R
4 a fourth b second ¢ third
d third e second f third
5 al00 b 0,1
¢ -1,0,0 d0,-1
e 1,0,0 f %is not defined
1 1
6 a— b —— c O
V2 2
d -1 e L f —ﬁ -1
V2 2
7 a 1 b 3 c 1 d 3
4 4 3 4
3
e 3 f = 1 h1
1 g
2 2 2 2
8 a (ﬂ) +(é) =2 tb =1, by Pythagoras’ theorem
c c c
b\ B2
b cos?6 = (—) ==, the rest remains the same
c c
¢ it is still true
2 2
9 a— b 1 c — d -2
V3 V3
1 1 2
e 2 f — - h —
73 SN 73
10 a From question 8, sin? @ + cos? 0 = 1, now divide both

sides of the equation by cos?0 .

b The identity holds for all 6 between 0° and 360° except
when cos © = 0. That is, when 6 = 90° and 270°.

Exercise 19B

1 a 30°150° b 60°, 240° c 45° 315°
d 120°, 240° e 240°, 300° f 45° 225°
2 a 225° 315° b 150° 330°
¢ 150°, 210° d 90°
e 90° 270° f 0°, 180° 360°
3 a 10°170° b 155° 205° ¢ 65° 245°
d 233°,307° e 36° 324° f 106° 286°
g 161°,199° h 23° 203° i 258° 282°

ICE-EM Mathematics 10 3ed

Exercise 19C

1 a y b y
P
o> AN
NZAN 7
c y d y
7202 /
2
NPy
P
2 a y b y
3302 g
hve
\%500 T Q91 *
P
c y d y
(e LB
&42001 ' &/540’ v
3 a30° b 0° ¢ 0° d 40°
4 a30° b 30° ¢ 0° do°
5 ao b -1 c0 d %
e —% f -3 g % h %
6 a —g b —% c -1
d _% e % f _%
7 a0 b1 c do
el fo g
Exercise 19D
1 y
1 y=sino
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0 | 0° |10°|20° [30° | 40° | 50° | 60° | 70° | 80° | 90° I g
sin©[0.00|0.17|0.34|0.50| 0.64|0.77|0.87(0.94(0.98 1.00| 180°+ 6 (cos 0, sin 0)
2 y / 5]
) y =cos 0 TR e} 1 x
/ (cos (180° + 0), sin (180° + 0))
o 9W0° 3600 0
1

cos (180° + 0) = —cos 6

0 | 0° [10°|20° | 30° [40°|50° 60° | 70° | 80° 90°I

cos 6(1.00|0.98 (0.94|0.87 |0.77|0.64 [0.50(0.34 [0.17 0.00I

218Q°+6
ol e 180°!
3 a io05 ii 0.9 iii 0.9 iv 0.95 3
v —-0.85 vi 040 vii —0.8  viii 0.55 ;
b i 30°150° i 120°,240° i 65°,115°
C
iv 55°305° v 55°125° vi 145°,215° Y
vii 205°,335° viii  105°,255°
(cos 6, sin 0)
¢ 45°and 225° 360ﬂ >

4 al -l -1 \o 17
7 (cos (360° — 0), sin (360° — 0))

b maximum: 90° (plus multiples of 360°); minimum: 270°
(plus multiples of 360°)

5 al -1

b maximum: 0° (plus multiples of 360°); minimum: 180°
(plus multiples of 360°)

cos (360° — 0) = cos O

y
180° 360°

(cos (180° — 8), sin (180° — 6)) 1800?\@05 6. 5in 0) o[ e 360°-0

y
cos (180° — 0) = —cos 6

(cos 9, sin 0)
360° -6 )
-1 O -0 /1 X
(cos (=6), sin (-0))
180°-6
ol e 180°
cos (—0) = cos 6
sin (-0) = —sin ©
8 0 0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° [ 150° | 165° | 180°

3sin(20) | O 15 | 2.6 3 26 | 15 0O |-15|=26| 3 |26|-15| O

0 195° | 210° | 225° | 240° | 255° | 270° | 285° | 300° | 315° | 330° | 345° | 360°
3sin (26) 15 | 2.6 3 26 | 15 0O [-15|-26| 3 |-26|-15 0
y
3 y =3sin (20)

T T T T
O a5 9W0° 225° 2WO° 0
-3
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9 0 0° 15° 30° 45° | 60° 75° 90° | 105° | 120° | 135° | 150° | 165° | 180°
4cos (20)| 4 3.5 2 0 -2 |-35| 4 |35 2 0 2 3.5 4
0 195° | 210° | 225° | 240° | 255° | 270° | 285° | 300° | 315° | 330° | 345° | 360°
4cos (20) 35 2 0 -2 |-35| 4 | 35| 2 0 2 3.5 4
1 1 1
{\ y = 4cos (26) Toa-g b-5 ¢~
/\ / 1 1 1
— —— f ——
\_/5" 180° Wff’ 360° d 2 ¢ 2 \/5
8 a 35°145° b 126°,234°
¢ 65°,245° d 235°305°
Exercise 19E 9 a 60°,300° b 120°, 240° ¢ 60°,120°
1 a 300, 150° b 600, 120° C 2400, 300° d 240°. 300° e 270° f 0°.360°
d 60°, 300° e 45° 225° £ 150° 330° .
o 150° 210° h 60°, 240° Cha3||enge exercise
2 a 36° 144° b 56° 304° ¢ 63° 117° 1 7
d 228° 312° e 16° 344° £ 256° 284° s
3 a 60° 1200 240° 300° b 45° 135° 225° 315°
¢ 60° 120°, 240° 300° d 45° 135° 225° 315°
e 30° 150° 210° 330° £ 30° 150°, 210°, 330°
4 a 45°225° b 60°, 240°
Review exercise 4 0 180°. 360°
1 a35° b 30° ¢ 50° d 20° ’ ’
e 70° £ 60° g 60° h 60° S Y y=sec
1 3 1 N
2 a- - —— b= -~ -3
TR >V
1 1 NCES
¢ ==l d-==,-.-¥3
NZNG) 272
e -1 31 P V3oL
27 273 2’27 3
NS 11 6
-3 h-—, =1
g5 V3 22
3 a ﬁ b1 c —l
2 2
dl1 e —l f -1
2
4 y
1 y=sin 20

T T T T
Ol  as5° 9W80° 225“27W60° 0
_1_

y =cos 20
1'0\ /\ /
T
\/ 180° 270° 150 360°

b 45°,135°
e 60°,120°

o

—14

6 a 120°240°
d 120°,300°

¢ 45°,225°
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f 30°,150° 210°,330°
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y = cosec 6

7 a 60° 300° 30°, 150° ¢ 30°, 150°, 270°

8 b Area= %absin(oc+B) = %ya sin0c+%ybsinB

= %(ab sin o cos B + ab sin fcos o).

Thus sin (o0 + B) = sin o cos B+ sin B cos o
V2 +6
4
b ZCGD =6+6 =20

¢ Use o =45°and f = 30°: sin75° =

9 a 2sin6cosB
¢ 2sin0 cosB = area ABC = area BCD = %BCXDE = sin 20
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Chapter 20 answers
Exercise 20A

1 a all real numbers
cx#0
e x #—4
gx#2andx # -2

v
Q| = O

bx>-7

e x>0

X

e ®
v

X

3 a all real numbers
cx>0

e x<0

4 a function
y

c, 4)

b not a function
y x=3

(@) c=3 x

¢ function

y

o ¢ : X

d function

e not a function

y
-2+ (-3°=25

716
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b all real numbers
dx=#2

f x#2

h x#3andx # -3

cx<7

f x>7

b all real numbers
dx>2

f all real numbers

YEAR 10

Photocopying is restricted under law and this material must not be transferred to another party

function
y

wllm/
@)

function

5. /-4 O] ¢ x
;y=log5(x+5)f
not a function

7 2
T
xz+y—’l 1 c, a

d not a function

y
y2=x
OE X
y
y
y=1x
X
[0} X
y=—\x

domain: x > 0 domain: x > 0
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. 3x+4
Exercise 20B f y=Ext
y e
1 a y=x+4 y=x e
y Pie L
L7 e _2x—-4
Jy=x-4 2 // Y=_3
a7 /
/ /,’ X
Z4 /// O 4’]_ X
/// -4
o 3x+4
L7 mverse: y = T

inverse: y =x — 4

h y=3x y=x
y R4
1,3
y=3
s 3,1
7o X

inverse: y = 3x

inverse: y =

i
d,e y=3x+2 y=x

=

6—x y=6-2x

inverse: y =

y= )%2 is the inverse of y = 3x + 2

and y = 3x + 2 is the inverse of y = )%2
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, y=5-x P

inverse: y =4 — 2x y=4-2

2 a y=x3+1 y=x
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,,,,,,,,,,,,,,,,,,,,,,
Pl y=-3
A
it |
’ |
7 |
S
Y=x+3
g <
! 7
: y _2_3 ﬂ///
LI
I 7
ol Vi _ 2
: L y_x+3
i K -
iG] !
I,
,,,,,,,, Ve e ==
— —
//‘ y= 3
/, !
7 |
// !
S 1
// !

Exercise 20C

1 a3 b -17
d -9 e 204

2 a6 b2
dg e 4
4

3 al b0
dE e 3
2

4 al bZ
6 5

5 ax=0orx=4
cx=-lorx=5

ex=2-JSorx=2++5

ICE-EM Mathematics 10 3ed
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bx=2
d no values of x

f x=1lorx=3

ISBN 978-1-108-40434-1 © The University of Melbourne / AMSI 2017 Cambridge University Press

6 aad>-4 b y? +4y c 4b> -4
d 9¢? +6¢-3 e x*—4 f x0 -4
7 a true b false c false
d true e true f true
8 a false b false ¢ true
d false e false f true
9 a all real numbers, y < 3
bx=#0,y#0
¢ all real numbers, y > 4
d-3<x<30<y<3
e all real numbers, y < 6
f all real numbers, y > 4
g all real numbers, y > -3
h all real numbers, y > 7

=

S5<x<5-5y<0

j all real numbers, all real numbers
kx#0,y#0

1 x < 7, all real numbers

m all real numbers, -1 < y <1

nx# ...,—3—,—5,5,3—15,...,allreal numbers
2 22 2
Exercise 20D
1 a
M y=rw
3
_3
2 ——
O X
c Yy
—
_3\ |0 x
2
-3
y =)

y=-(=x)
Indeed in this case, —f(—x) = f(x)
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3 a domain: all real numbers
range: y = 5
y

fx)=x2+5

o x

b domain: all real numbers
range: y = 0
y

;

S(x) = (x—5)?

¢ domain: all real numbers
range: y = 0
y

F&) = (v +4)?

16

d domain: all real numbers

range: y > 0

e domain: all real numbers

range: y > 1

y
S =5"+1

2
r{{j ,,,,,,,, y=’|
O X

f domain: all real numbers

range: y > —4
yT f)=5—4

720
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g domain: x > 0
range: all real numbers

Y f(x):2+|og3x

Ol—=

h domain: x > 4

range: all real numbers

S&x) =log; (x - 4)

i domain: x<0

range: all real numbers

JS(x) = ~logg (=)

—1

/12

a domain: all real numbers

range: y > 2
y

) =x2+2

2

O X

b domain: all real numbers

range: y = 4
y

13 fG)=x2—6x+13

(3. 4)

_—
O X

¢ domain:x > 0

range: y =2 0

JG) =%
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d domain: x = 0

range: y = 2
y
¥) =V2x + 2
(2,4) /
2
O‘ X
e domain: x > 2
range: y < 0
y
2
o v
fx)==Vx-2

f domain: x > -2

range: y < 2
g f)=2—-Vx+2
(-2,2)
2-12
(@] 2 x
S Y y=fx)+5
(-5, 5), ,(5,5)
y=fx) =f(=x)
_5QJ5 X
y =) =~ f(=x)
6 y
=—(x)
y=—k =)
1 2 X
y=-2f(x)
7
y=2fk)
«(1,2)
(1, 1)
y=/)|y=~(x)

Exercise 20E
1 a3 b5

da+3 e g(fx))=x+3
The result is a translation of 3 units to the right.

2 a0 b -6
d -2 e 3
g x2-6 h x? - 4x

Joat =8 +12 k f(g() # g(f(x)

c 10

c 4
f 4

i x—4

c 4
f x

c 4

3 a2 b 2
d4 e x
g f(g(x)) = x and g(f(x)) = x, f and g are inverses of
each other.
4 a?2 b 2
d 4 e x

f x

g f(g(x)) = x and g(f(x)) = x, f and g are inverses of

each other.

5 agx)=x-5

//*x'/
N
o y=x-5

x+2
b g(x) = 3
¥y 2
N
2l ) x+2
3 VT3
2 7
172
0 / 2 x
=2 3
y/= 3x-2
x—2
c glx) = =
y
v
_2/ 2 y= X ; 2
3/ 2
vl x
y= éx +2
d glx) = ——

y=4-3x
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e g(x) = 6-2x Review exercise
y 1 a all real numbers bx=#0
1 cx#5 dx# -8
y=3-=x
2\ e x>2 f all real numbers
3 g x#-5 h x>-6
o 2 a4 b -3 ¢ -3
d 12 e a? -4 f a> -4
g 4a*-1) h a®> - 4a
_3
6 ag)=x+2 3 a3 b1 c5
_3
b g(x)=~2-x di1l e 3-2a f 3+2a
X
= 5= g 3—4a h 7-2a
¢ g(x) ,/32

4  a domain: all real numbers; range: all real numbers

7 a domain: x # 0, g(x) = ll,x:&l
X —

=3

domain: all real numbers; range: y < 4

d in: x # —6; cyz0
b domain: x % —1, g(X) =~ — 1, x £ 0 ¢ domam: x = =0; range: y
X

5 a =—h y =h
¢ domain: x # 2, g(x) = 2(x_+11)’ x #1 g ® ¥ =h)
d domain: x # -2, g(x) = —>*— x £ 3 2
3—x
8 af(f(x)=rfGC-0=5-6-x=x _% I6) x
b f(f(x) = f(-x) =x )

c fuxw>=f(—§)=x

6
df(f(X))=f(—)=x b
X y
y=h(x)
2x -2
e s = 1(222) = x o es
—3x-5
ff(f(X))=f( )=x 2
x+3
9 a domain: all real numbers; g(x) = ﬁ; domain of g(x): all o *
real numbers 3
b domain: all real numbers; g(x) = l10g2 x; domain of
g(x): x>0 3
¢ domain: all real numbers; g(x) = log; E; domain of
gx): x>0 5
d domain: x > 0; g(x) = 5*; domain of g(x): all real c YN D= h(x)
numbers | X
e domain: x > 0; g(x) = 3 x 42; domain of g(x): all real y=hx) -2
numbers 2
f domain: x > 3; g(x) = 2* + 3; domain of g(x): all real
numbers
1
g domain: all real numbers; g(x) = logs(x) + 1; domain of ) © .
g(x):x>0

h domain: x > 0; g(x) = 4*~%; domain of g(x): all real
numbers

i domain: all real numbers; g(x) = l10g5 (x — 5); domain
of g(x): x > 5 3

10 y=+49-x2, - 7<x<0;y=+49-x2,0<x<7;
y=-v49-x2, - 7<x<0;y=—49-x2,0<x <7
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d YA
41 [y =h)
v =2h(x) 5
_% O X
6 y=/)+3
y
y=f)
2
1
o) X
=2 y=~()
7 a4 b 11 ¢ 20
d3 e 31 f 4
g 11-2x? h —4x? —4x+4 i 4x+3
Jo—xt+10x% =20 k f(g(x) # g(f(x)
x+4 2-x
8 a = b =
y 3 y 3
) 1
cy=xx-2 dy=—--2

X

Challenge exercise
1 a f(a+b)=2(a+b)=2a+2b= f(a)+ f(b)
f(ka) = 2ka = kf (a)
b Assume f(a+b) = f(a)+ f(D)

Thena+b+2=a+2+b+2=a+b+4,whichisa
contradiction.

Assume f(ka) = kf (a).
Then, ka + 2 = ka + 2k.
Thus, £ = 1.

2 a flx+y)=2=2"x2" = f(x) f(y)
bx+y=xy.x=2andy=2,andx=y=0

3 a f(x)=x%isevenand f(x) = x7is odd.

b Let f(x) and g(x) be even functions. The sum function

(f+9(x) = f(x)+g(x)

(f +9)(=x) = f(=x) + g(=x) = f(x) + g(x) = (f + &)(x).

¢ Let f(x) and g(x) be even functions. The product
function (fg)(x) = f(x)g(x)
(fe)(=x) = f(=x)x g(=x) = f(x)g(x) = (fe)(x)

d Let f(x) and g(x) be odd functions. The product
function (fg)(x) = f(x)g(x)

(f9)(=x) = f(=x) x g(=x) = =f (x) x (=g (x))
= f(x) g(x) = (fo)(x)

e Let f(x) and g(x) be odd functions. Then
f(g(=x)) = f(=(x)) = =f(s(x))

Chapter 21 answers
21A Review

Chapter 11: Circles, hyperbolas and
simultaneous equations

1 a y
an
7
-7
b y
an
_\/7\(1’/'\/7)(
-7
ny\
d y
2 +v15
-1,2)
-1 -3 -1 +2V3
\ﬁ x
2-415

2 a(x-32+y2=16
bx+D2+(y-2?2=3

3 a (x—2)%+(y+3)? = 4, centre (2,-3), radius 2
b (x + 12 + (y + 4)> = 16, centre (—1,—4), radius 4
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a asymptotes: x =0 andy = 0
y

. 1
b asymptotes: x = 0, y = 2; x-intercept x = E

d asymptotes: x = =3 and y = -2

. 5 . 5
x-intercept = -5 y-intercept = -3

a (3,12),(-2,-3)

3
¢ (—5,—2),(1, 3)
a (+/5,2),(-V5,2)

b (—2,—1),(%, 6)

2
d (—3,—2),(5,9)
b (1,43), (1, =3)

¢ (0,2),(-2,0) d (0, 4),(#, -2
6 17

(5 5)e-

(4, 3),(6,8)

ICE-EM MATHEMATICS YEAR 10

4
3

)

3
2 N\

A\

f y
- w1
............ —Oﬁ
% -1
"‘._i Y x+1
x=-1
10 a y
y=x
(0, 6)
(3,3)
O X
xX+y=6
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b y=2x
=x
3,6 4
6 (6,6)
O X
¢ ¢ y=2x+1
6y
3" 3
2110 8 x
2
x+y=8

Chapter 12: Further trigonometry

1 a0=432° b x=29 cx=49
2 a23m b 19m
3 634°
4 a 135km b 132.0°T
5 281.2°T 6 52.5m
7 a4619m b 18.475m ¢ 4.619m
8 ax=42 b x =5(3+43)
9 x=50(+3-1)
10 M cm
3

11 12km
12 a B =102.6°C = 274° AC = 6.4

b A=712°B =38.8°BC = 6.0

¢ C= 35,AB =13,AC = 2.17
13 14.8km 14 34.03m
15 100(\/3 +1)m
16 a 24.8° b 56.9°
17 a 36.37cm b 50.8° ¢ 46.96 cm
18 10.0°
19 a 45° b 32.0°

20 a PatBorC,ZEPH = 35.26°
b P is midpoint of BC, ZEPH = 38.94°

Chapter 13: Circle geometry

1 aa=600b=120
b ¢c=20

¢ h=110,j =170
dd=50,e=40,f=10,g =40
e k=25m=65r=40,5 = 50,1 = 65
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2 aiogoe
b 63 cm

ii 60° iii 30°

3 CB = CA (equal tangents). Hence,
ZCAB = ZCBA = 45° (isosceles
triangle), ZCAD = 90° (tangent to
circle at A). Therefore, BA bisects
ZCAD.

4 BE=2cm 5 TS=17cm
6 EC=10,ED=6

7 If BPxPQ =CPXxPR

BP PR
then — = —

CP PQ
ZBPR = ZCPQ

iv 30°

(vertically opposite)

ARPB is similar to AQPC (SAS)

AABQ is similar to AACR (AAA)
AR A

SO ic = A—i

AR x AB = AC x AQ

8 aPY=9cm, XY =5cm
¢ PX =4cm

9 ZBOC =150°

10 a Let LYAL =
Then ZLAB = B (given) X
ZABL = B (alternate segment
theorem)
So AALB is isosceles, AL = BL
b Let ZXAK = o. Then ZKAB = o
(given)
Therefore, 200 + 2 = 180°
o+ p =90°

b PT =9cm

AB

Y

ZKAL is a right angle. Therefore, KL is a diameter

(converse of Thale’s theorem)

Chapter 14: Indices, exponentials and

logarithms - part 2

1 a4 b 4
do e S
2 a-5 b -5
d -2 e —4
g -11 h -5
3 alog75 b log,63
d log;100 e log,40
g -1 hl
4 a log,14 b log;20
¢ —logs343 = —3logs7 d log“%
5 al2s5 b 256
d _10627 e 59
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6 a3 b 23 ¢ 26 d 10
7 avy y=logsx by y=logz (x-2)
N
5, 1) :!L/GTT
O /1 x ol | /3 x
¢ YNy =logs (x+5)
/log35
C /4O x
0,
[
I
=)
d ’ y = 3log, x e y =logs (x) — 2
@3) @7, 1)
Ol /9 X
o| /1 x
Chapter 15: Probability
1 al bl
3 2
1 1 1 3
l — — d =
2 ayg b3 ‘5 13
1 5
3 = 4=
200 16
5 ai bL CE
12 36 18
6 a i ii3
25 15
bi 2 i 2
25 15
7 al b 40 a2
2 200 77 5
4 1
8 ap=— bp=-
P=1s P=3
9 a075

b They are not independent as P(H N F) # P(H)P(F)

10 a 05

b 0.25

Chapter 16: Direct and inverse proportion

ii

x | 1 4 8 |20
1
T 12 14 |10
B
YEAR 10

ICE-EM MATHEMATICS
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bi?2y=2x? i |y 1 5 | J7
y 2 |18 | 50 | 14
. 5 .
c15,y:; ii = 2 5 7 11
1141212
| 2 7 |1
dil,y:L2 i 1
x _
x 2 3 22 7
1 1 1
Yl 19| 8|
2 y=9Jx ay=18 bx=69is
3 154cm?
4 =20 a =30 by o 2V10
YT 7781 3
— 2
5 a2c¢=2ab b p 5 3 6 3
1 2 2 3
¢ | 10 | 24 | 48 | 54
6 a=32 7 =243
8 a 2250 joules
b 8 times the original energy
Chapter 17: Polynomials
1 a3 b5 c 8
do e 4 f a®>-2a+4
aa=17 bb=2
a P(x)+0(x) = —x>+3x2+7,
P(x)—Q(x) =3x> =3x2 +8x+7
b P(x)+ Q(x) = x* - 3x,
P(x) - Q(x) = =6x° —x2 = 3x + 14
c Px)+0(x) = —x+2,
P(x) — Q(x) = 8x3 —10x2 — 11x + 10
4 aPx)=x+2)(x+6)—-6
b P(x) = (x + 6)(x* — 12x + 60) — 330
¢ P(x)=(x-1D5x>2-2x-2)-3
5 ad4s5 b2—5 cﬂ
8 8
6 a=-1
7 a(x—-Dx+2)(2x+3)
b (x —2)(x + D)(2x +3)
¢ (x=2)(x=D(x+D2x+3)
8 aleorxz—Zorxz—%
3
bx=20rx=lorx=—10rx:—5
9 a P()=0forall x. bk=7

x=lorx=2o0rx=4
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0 a2+ 3 b4t 22— 5x Chapter 19: Trigonometric functions
x-1 X2+ 2x 1 a second b third ¢ third
. . d fourth e second f fourth
Chapter 18: Statistics .
g third h fourth
1 ax=9450 =385 b x =13.50,0 =3.54
2 a 170 2 asinb° b —cos 30° ¢ —tan 20°
2160 s 3{/ d —sin 20° e —cos 20° f tan5°
g 150 yE— i 0 o
W . g —sin5 h cos10
] 140 *
a .
e 130 8 \/E \/5 3
£ 120 3 a ——— b — ¢ —
3 y 2 2 2
I 110 L J
100 1 2
15 25 35 45 55 d -3 e -5 f =
Body mass (grams) A
3
b There is some tendency for the heart mass to increase g -1 h Y
as the body mass increases. The relationship could be
described as linear and of moderate strength. 1 1 3
4 a 5 b Z c 0 d —7
3 As the scores on Test 1 increase, the scores on Test 2
increase. 5 a 60°300° b 120°,300° ¢ 45°,135°
d 210°,330° e 150°,210° f 135°,315°
350
330 - 6 a 1593°,164.07° b 156.42°,203.58°
310 o a 15.93°,164. .42°,203.
290 ¢ 66.00° 246.00° d 243.84°,296.16°
~ 270 . e 45.49°,314.51° f 111.12°,291.12°
% 250
GJ
F 230 7 al b V2 cl
210 A 2 2
190 E e 2 P2
112‘(’) 2 2 2
150 200 T25t01 300 350 8 a 60°300° b 150°,210° ¢ 240°,300°
es
d 120°,240° e 45°,225° f 30°,210°
4 a38 b 11.5
Chapter 20: Functions and inverse
c .
—:D— functions
! ! ! ! ! ! 1 a-1 b 7 c 3 d -11
0 10 20 30 40 50 |
2 a8 b 2 c - d -2
5 al9 b approximately 150 2
¢ 4 hours d approximately 50 3 a2 b 4 c 2 do
6 ai a=38c=061le=288 ii 62 4 ag bé
bi 17 ii 63
5 ax=#-2 bx=#2
7 a public holiday, roadworks, accident cx<5 dx>2
b i 340.8 ii 341 iii 53.5 e x#3and x £ -3 £ x> _7
c _|:I:|_ g all real numbers h x> %
1 1 1 1 1 i x<6
295 314 341 3675 383
6  a domain: all real numbers, space and range:y > -3
d George may have sampled over school holiday period. y
Community group may have sampled for a small
number of days and obtained high counts, or may be
exaggerating.
3\ O N3 x
-3

127
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b domain: all real numbers, space and range: y < 6
y
6

—~6/ O V6 x

¢ domain: x > =3
range: all real numbers
Ty

i /

/Iog2 3

2 o x

d domain: all real numbers

range: y > 6

e domain: all real numbers

range: y < 6

f domain: 4 < x <4

range: 0 < y < 4

y
4
-4 O 4 x
7 y=2/0)
y_f(_.x) v y=f(x)
* (1,1
X

8§ al b -1

¢ g(f(x) =2x* -3
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d f(g(x) = (2x = 3)?

1

2

The domian for a, b, d, e and f is all real numbers. The
domain for ¢ is the real numbers > —3.

3g(x)=x;3 b gx) =2x+1

c g(x) =logy(x + 3) d g(x) =3 -1

e g(x) =38 —x f g(x)=38+x
21B Problem-solving

a 10.2 km b 295.5°

ai43m i 53°

b (5V3+12)m

¢ 3.335km d 3.205 km

ai 60° ii 30° iii 30° iv 90°

b i 10km ii 5km

¢ LPAY = ZSXY = 90°, LAPY = ZXSY = 60°,
ZAYP = /SYX = 30°, so APAY is similar to

ASXY (AAA).
d 2.5km
. 153 .. 30-15\3
ei ——km ii ———km
2
f 7.765 km

a 3,4,5 triangle b ZAPB

¢ AP = AQ (radii of smaller circle), BP = BQ
(radii of larger circle), AB = AB (common), so
AAPE = AAQB (SSS).

di 53° ii 106°
e 53° (LPFQ is angle on circumference standing on the
same arc as ZPAQ, the angle at the centre of circle)

a ZCEP = ZDEQ (common), ZECP = ZEDQ = 90°
(tangent L radius), so ACPE is similar to ADQE (AAA).

b ZGFP = ZGHQ = 90° (tangent L radius),
ZFGP = ZHGQ (vertically opposite angles at G), so
AGFP is similar to AGHQ (AAA).
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¢ From ACPE and ADQE, CE _CP
DE  DQ

FG _PF_CP

GH HQ DQ
CE _FG  CE_DE
DE GH FG GH

7  a deviation of 4.30°

From AGFP and AGHQ, (radii), so

b \/(275 — 220 c0s10°)2 + (220 sin 10° + 75+/3)2

=177.94 m
8 ax>+y?=16 by=2x-4
= (%, %), peg is 3.2 m east and 2.4 m north of the

centre of the garden

. .. r
9 aih=rtan0 ii s =

cos 0
bi Area(A) = %ﬂ:r2 ii Area (B) = r?tan@

1
¢ —mr? = r2tan9,£= tan 0
2 2

d 57.5° e 41 = 12.57 mm?
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10 a i 60° ii 30°
ba+b=90
ci CE=(10-x)cm
d x(10 —x) = y(10 — y) = 0 = 10(y — x) — (> — x?)
=0=10y-x) - -0 +x)
0=0Q-x10-y-x

ii DE = (10 — y)cm

ei 2cm? ii l(10 — x)(10 — y) cm?
2 2
1
£ 2100 -x)10 -
5 2( x)( y)

xy =100 — 10y — 10x + xy
10(x + y) = 100
x+y=10
x(102—x) om?
hx=6o0r4
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