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Consumer arithmetic

1 a$14, b $240, ¢ $78, d $180, e $182, £$264, g $673.75, h $688.05 2 a$1770, b $3808 3 a $420,
b $102.60, ¢ $82.23, d $988.91 4 a$16, b $15, ¢ $68.25, d $181.13 5 a $903.60, b $1245.50,

¢ $1761.20, d $2736.32 6 a $72.44, b $308.54, ¢ $21.17, d $364.08 7 a $496.80, b $1085.40

8 a$3240, b$12240 9 a$560, b$644, c$144 10 $2035.24 11 $720 12 $600 13 7years
14 9 months 15 3% p.a. 16 6.5% p.a. 17 a24%p.a., b 12% p.a., ¢ 8% p.a., d 2% p.a.

18 5 months 19 183 days

la Year | Opening balance Interest Closing balance l2) S;lg;?érllge =$926.10: Interest = $126.10
Ist $10 000 $10 000 x 0.06 $10 600 b Balance = $2142.45; Interest = $142.45
3 a$515.15, b $30.08
2nd $10 600 $10 600 x 0.06 $11 236 4 a$1102.50, b $843.65, ¢ $1739.69,
d $2652.95, e $3800.31, f $18 463.49,
3rd $11 236 $11 236 x 0.06 $11910.16 g $12452.56, h $26 863.72

5 a$1941.02, b $3321.96, ¢ 5346.24, d $6967.56, e $14 355.97, £$9779.43, g $29 866.15, h $132 885.68

6 a $5507.32, b $5578.47, ¢ $5616.47, d $5642.79 7 a $163.20, b $1469.90, ¢ $2155.92, d $329.73,

e $1920.74, £$568.00, g $2427.61, h $2424.25, i $15432.27 8 a $10790.80, b $2790.80 9 $83 695.11
10 a $251 001.90, b $1001.90 11 Christine, $30.80 12 B 13 A, $1171.10 14 $30216.03

15 Value = $62 071.73; Interest = $22 071.73 16 a $974 242, b $1 261 672, ¢ $1 941238 17 a $1.00,

b $2.40, ¢ $3.20, d $56.40 18 9839 19 30719 271 20 $42370 21 $24113 22 $600

23 a $450, b $1260, ¢ $1500, d $2475

1 $15360 2 a$2916, b $1619, ¢ $2225, d $1768 3 $6675 4 $768 5 6404 6 542

7 $645 8 a$314, b $436 9 a40854 kL, b 9146 kL 10 3794 11 a $343 490, b $56 510
12 $2955 13 S5years 14 6years 15 7years 16 $15250 17 $20400 18 13%

19 a 9%, b $750 000

1 $3450 212 3 a$21.75 b$24.65 4 a$240, b$16 5 ano, b$565.25 6 $892.40

7 a$2040, b $240 8 a$60, b13.3% 9 $230 10 B, $502 11 a $4050, b $19 050, ¢ $529.17
12 a $11495, b $478.96 13 a $1380, b $7820, ¢ $2815.20, d $10 635.20, e $295.42 14 a $2200,

b $8800, ¢ $3379.20, d $12 179.20, e $253.73 15 a $7056, b $1456, ¢ 13% 16 9.52% 17 19.5%

1 a April, b 14, ¢0.0593%, d $3000, e $930, f$165.25, g $212.60, h $2787.40, i $15, j $0.63

2 a13.14% p.a., b 16.64% p.a., ¢20.25% p.a., d 7.80% p.a., € 8.46% p.a., £10.19% p.a. 3 a$0.48,
b$1.42, ¢$7.78, d$32.37 4 a$1.73, b$13.04, ¢$12.51, d$109.07 5 $1.56 6 a$28.59, b $898.59
7 20.042%, b22, ¢$320.94 8 a$1.16, b$0.33, ¢$169.49 9 a$0, b$4.56 10 a Yes, by $430,
b$26.76 11 $10.30




Mathscape /|D Extension

1 a $88.38, b $87.68, ¢ $46.14, d $26.09, e $32.50, £$22.24 2 a $263.76, b $319.76, ¢ $263.88,

d $1315.20, e $117.68, £$163.84 3 a i$1170, ii $170, b i $5973.60, ii $973.60, c i$26 088, ii $6088,
d i$39538.80, ii $4538.80 4 a $1582, b $284 760, ¢ $84 760, d 42.38% 5 a $554 400, b $274 400,
¢3.92% p.a. 6 a $385840, b 110.24%, ¢3.67% p.a. 7 a Sunshine Bank, $52200 8 $6318

9 $31524 10 a $320 000, b $252 928, ¢3.95% p.a. 11 a No, a month is longer than 2 fortnights.

b 8% years, ¢ $83 844, d The loan is paid off more quickly and the amount of interest paid is reduced.

12 a i$249 750, ii $249 498.75, iii $249 246.24, iv $248 992.47, b Yes, the repayment is greater than the
monthly interest. ¢ No, the repayment is less than the monthly interest. 13 a $1528.41, b Increase the size of
the repayments.

Chapter 1 Review

1 a$30, b $118.13, ¢ $389.36, d $313.50 2 $2480 3 a $28, b $40.95, ¢ $45.31 4 a $770.04,

b $170.04 5 3800 6 7% p.a. 7 a$21000, b $22 050, ¢ $23 152.50 8 Balance = $59 625.93,
Interest = $9625.93 9 a $2163.20, $163.20, b $1893.72, $393.72, ¢ $5638.71, $1888.71, d $19 738.40,
$3738.40, e $34 471.07, $9471.07, f $67 453.28, $27 453.28 10 a $13217.56, b $13 431.36, ¢ $13 545.83,
d $13 625.23 11 a $4415.25, b $7761.34, ¢ $11 716.59, d $37 930.55, e $19 046.02, f $35 005.73

12 a $46 619.40, b 7.77% p.a. 13 B,by $7.34 14 A, by $115.58 15 $634 443 16 $4.36

17 a $800, b $5400, ¢ $15000 18 a $18 000, b $16 200, ¢ $11 810, d $6974 19 $35 584

20 a $567 000, b $486902 21 14 years 22 a $684, bno 23 a$1085, b $105, ¢ 12.5% p.a.

24 a$7920, b $25920, ¢$540 25 a$3600, b $8400, ¢ $2520, d $303.33 26 a $6960, b $960, ¢ 8% p.a.
27 a$3.52, b$15.26 28 $5.45 29 a $88.15, b $222.60, ¢ $215.46, d $687.35 30 a $49.40,

b $648.40, ¢ $1411 31 a $2516, b $754 800, c $354 800, d 3.548% p.a. 32 $19440 33 a $240 000,
b $236 928, ¢ $3.3% p.a.

Trigonometry

1 aopp=0R, adj=PQ, hyp= PR, b opp=EG, adj = FG, hyp =EF, copp=XZ, adj=XY, hyp=YZ
4 3 4 . 15 8 .15 12 o35 oql2 q 20 21 o 20

Zaig’iig’iiig’bl]—?’iil—?’m8’CIT§’HT§’1HS’dlfé’n@’mff’

€ i gk, il 53, dil o, £ig0, i 3, i 0 3ac, b0 cO do eo fou dagd, b 2,
d%,e%,f%,g%,h?—?,i%,j%,k%,l% 5ax=3,by=9, cp=20, dc=27,
ee=060, fn=35 6asin9=§,cosﬁ=g,tan6=3—$ 7365cm,bsin0=%,cosezg,
tanG:?—g 8a80mm,bsin(x=%,cosa:%,tana:g—g 9asin0=§—8,cosﬂ=§—;,
bcos@:%,tanﬁ:%,ctan@:i—?,sinG:% 10 sinG:A/)%yz,cosﬁ=A/)%y2

1 a20° b36° c21°, d71° e63° £84° g110°, h138° 2 a7°52, b22°0", ¢ 14°26’, d 76°33’, e 50°16¢’,
f68°5, g119°13" h164°2" 3 a0.80, b0.11, ¢c0.37, d0.72, e7.57, £24.73, g 19.31, h 16.03, i40.38,
j313.76, k1.40, 1031 4 a0.9134, b12.85, ¢2530 5 al.679, b1.582 6 a20°11l’, b44°10’,
c7°10°, d 74°34’, e 74°36", £5°8’, g35°54’, h 54°38’, 10°49’, j70°17’, k52°14’, 124°53" 7 a21°4%,

b 64°9’, ¢41°25’, d33°3" 8 a0.7701, 0.6101, b 0.9711, 0.2388 9 a 19°28’, b 59°45’, ¢ 77°10/

1ap=55 bm=57, ¢x=352, dy=48.6, et=1.6, fa=58.0, gg=50.5 hb=13.1, ik=38.6, jz=33.4,
kc=153, 1lw=543, me=325 nn=17.8, ou=87.9 2 ax=1452, br=65.22, ce=061.30,
dm=159.64, ec=148.42, fv=42.32 3ald6cm, b16.56m, ¢10.7cm, d 115 cm 4 757 m



Answers

5 6.4m 6 7.5m 7 18m 8 195cm 9 11.4m 10 4.5 cm 11 a 10.5cm, b 273 cm?

12 a25cm, b24 cm 13 a7.5cm, b 16.8 cm 14 349 m 15202m 16 6.65m 17 1871 m
18 8.18m 19 50.3m 20 57m 21 a 15000 m, b 9000 m 22 a44 mm, b 136.8 mm, ¢ 240 mm,
d 80 mm 23 55.59 cm 24 a23.6cm, b31.2cm,, ¢368.16 cm? 25 al0Ocm, b20cm 26 125m
27 aAD=48cm,DC=11.2cm, b 16 cm 28 a169cm, b 69.9 cm 29 115m

1 a32°14, b40°14, ¢ 63°15, d77°54’, e 57°8', £19°11", g25°37’, h 67°19’, i78°28’, j50°39’, k 21°17’,
152°25" 2 a33°27, b53°41’, ¢52°23’, d 73°55’, e 70°17’, £41°54’, g 83°17’, h24°59’, i43°29’

3 a41°49’, b 31°36, ¢35°6" 4 a62°6’, b61°27, ¢36°59" 5 38°3" 6 18°40" 7 65°33

8 32°43" 9 54°3" 10 70°26" 11 45°34" 12 a77°29’, b35°24" 13 14°56" 14 51°23

15 a52°36’, b42°9’, ¢ 100°57’, d68°6" 16 41°20° 17 68°35" 18 9°28" 19 12°32" 20 126°52’
21 a36°16’, b21°39", ¢71°23, d 36°52’

12
2 asme—- cos9—- tane—- bsme—ﬁ,cose—ﬁ,tane——, csmG—ﬁ,cosG—ﬁ,tanO
3 a28°4, b33°%, ¢52°17, d61°52 5 a % b 491, 29, dL 16 6 45° 7 a63°26’, b 18° 26’,
¢ 58°0°, d 61°42’, e 58°39’, £36°50° 8 a82 52', b 36°52, c41°49'

1a ig, iilg, iiilg, ivg, b isin6=cos (90°-0), iicos®=sin(90°-0) 3 a90°, cYes,sinO=cos (90°-0).
4 asin 30°=0.5, b cos 50°=0.643, ¢ sin 75° =0.966, d cos 18°=0.951 5 ax=40, bx=55, cx=25,
dx=78, ex=42, fx=37, gx=73, hx=6, ix=85, jx=26, kx=19, 1x=61 6al,bl, c2, d%

7 ax=40, bx=45, ¢x=83, dx=80, ex=27, fx=16, gx=240, hx=100, i x=10, jx=45, kx =30,
Ix=40 8 a052, b021 9 al,btan6, c1, dtan6, esin®0, fcos2 0, gsin®, hcos 6, icos?6

1 .3 1 1 1 N 0 i 1 3 1
laz’bZ’Cﬁ’dﬁ’eﬁ’“’gz’hz’lﬁ Zal,bz,cf&,di,eg,fz 334,

1 3 J6 .6 /6 [2 1.1 1 3 4.3
bi,cl,dz,eT,fT,gF = z Jz,kli,lT 4al,bT,C/\/§,d/\/3,
e1+2[2’fﬁ;[2, g#’ h2+2[3,“% 5a3+65ﬁ, b3[225[3,c3+;‘ﬁ,

dL;z“ﬁ’ 6 a0, b— 2, d

1 1 1 1 2.3 A6
: 1,e4, f1] 7a1,bﬁ,cl§,dﬁ,e3,f7,g7,

h A—3@ 9 a30° b60° c45°, d60°, e60°, £30°, g30°, h45°, i45° 10 ax=7, bk=5, ct=4,

dn=12, eu =23, fe=9 11 ah=14, bp=17, cw=12 12 a45°, b60°, ¢30°, d45°, e60°,
f60° 13 a2./3 cm b4./3 cm?> 14 ax=8, by=13, ¢72cm?® 15 a30cm, b 150./3 cm?
16 80./3 m

1 a iA=NS50°E, B=SI5°E, C=N66°W, iiA=050°, B=165°,C=294°, b iA=S74°E, B=S61°W, C=N9°W,
il A=106°, B=241°,C=351°, ¢ iA=N72°E, B=S33°W, C=N44°W, ii A =072°, B=213°, C=316°

2 a210° b055°, ¢328°, d123° 3 a9°, b137° 4 a489km, b64.9km, ¢ 123.3km, d91.7 km

5 a90.3km, b841km, ¢232km, d16.7km 6 a i139° ii319°, b i314°, ii 134°, ¢ i219°, ii 039°,

d i041° ii221° 7 a i ZHSP=43°+47°=90° ii218 m,b i ZHBS =16°+74°=90°, ii 2.6 km

8 a228km, b038° 9 a28.36NM, b4.02NM, c29 NM, d 098° 10 123 km
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Chapter 2 Review

7 18 24 24 18 24 . 65 72
1325,b30,c7,d30,e24,f25 2 x=15 3s1n9_97,cos6_97 4 54.15
5 a74°48’, b 22°24’ 6 0.7315 7 aa=299, bp=31.0, cz=22.1 8 a26.4cm, b25.1cm
9 a65°33, b 70°44’, ¢ 81°33’ 10 a62.2cm, b 128.1 cm, ¢ 62°14’ 11 44 m 12 6.05m
13 2618 m 14 53°26’ 15 52°28 16 a38 cm, b 98 cm 17 45°14’ 18 C 19 asin 6, b cos 6
20 a75°58’, b26°34’, ¢59°2" 21 ax=20, bx=65, cx=16, dx=73, ex=24, fx=45 22 al, btan9,

ccos? 0, dsin 6 23a§, b%, c 2, ds‘Tﬁ,e%, f4%, g2, h§6 24 ax=6, bx = 4.3

25 45° 26 a iNO°E, ii 009°, b i S55°E, ii 125°, ¢ i S77°W, ii 257°, d i N42°W, ii 318°
27 a292°, b057° 28 18° 29 a922km, b79km 30 al134.8NM, b 1529km 31 a il22°,
ii 302°, b i331°, ii 151° 32 a LZIJK=43°+47°=90°, b268 m 33 a ZPOR=59°+31°=90°, b 56 km

Volume and surface area

1 a24cm? b54cm? ¢174.96 cm?, d 564.54cm? 2 al00cm? b312cm? c¢176cm? 3 224.54 cm?
4 al120cm?, b 600 cm?, ¢372.95cm? 5 a392cm? b1540cm? 6 a 320 cm?, b 840 cm?

7 aix=195,ii1260cm? b ih=24, ii4944cm> 88 ad4cm, b7cm, ¢13cm 9 ay=17, b 820 cm?
10 a 137.9 m?, b $1991.10 11 a72.2 m?, b $8.50 12 8 cm, 6 cm, 5 cm 139 cm 14 12 cm

15 a 486 cm? b 1028 cm?, ¢ 1406 cm? d 866 cm?

1 al105cm2, b242cm? 2 a340cm? b216cm? ¢338cm? 3 b 36./3 cm® 4 a25cm, b30cm,
¢1356cm? 5 a742cm? b254.1cm? ¢5355cm? 6 a266.4cm? b970.3cm? 7 al1l119.1 cm?

b 662.7cm> 8 b 9.2 cm, ¢507.8 cm?

1 a483.8cm? b446.2cm?, ¢301.6cm?, d 1297.5cm? 2 a80mcm?, b 198t cm? 3 a 150.8 cm?,

b 339.3 cm?, ¢1979.2 cm?, d 706.9 cm?, e 1653.2 cm?, £181.8cm? 4 al9.1cm, b85.1cm, ¢8cm

5 a400 cm?, b 641w cm?, ¢ 200w cm?, d 1229.4cm? 6 a673.6 cm?, b298.0cm? 7 aA =+ 2nrh,
b4134mm?> 8 al79cm? b456cm? 9 a73.42m? b$216.60 10 a9mtm?2 b 8xm? ¢ 0.341w m?,

d 54.5 m? 11 $1430.68 12 a922 cm?, b 107 cm?, ¢ 1126 cm?, d 982 cm? 13 7cm 14 2341w cm?

1 a65tcm?, b 168wt cm? ¢60rcm? 2 a373.8cm? b 188.5cm? ¢221.7 cm?, d537.8 cm?, e 975.7 cm?,
f221.6cm? 3 a6l6cm? b 1257 cm?, ¢ 845 cm?, d 499 cm?, e 302 cm?, £401 cm®> 4 a 36w cm?,

b 16w cm?, ¢ 144t cm?, d 400mrcm? 5 a301.6cm?, b433.2cm? c¢4l.4cm? 6 a 192w cm?, b 277w cm?
7 a9cm, b1l cm, ¢26cm 8 a2.82cm, b5.09cm, ¢ 13.08 cm 9 ax=239,S.A.=2545 cm?,

bx = J/250,S.A.=702cm?, ¢ x = 4/209.96,S.A.= 1616 cm? 10 514 718 540 km? 11 al5cm,
b679cm? 12 a25cm, b175tcm? 13 4cm 14 3:4 15 a624cm?, b 591 cm?, ¢ 144 cm?,
d 151 cm?, e 837 cm?, f 585 cm? 16 3491 cm?

1 a 24 units?, b 30 units?, ¢ 90 units®> 2 a30cm?3, b52cm?, ¢ 108 cm?, d 93 cm?, e319.5cm3, £223.1 cm?
3a60cm? b112cm?, ¢130cm® 4 a8cm3, b125cm3, ¢729 cm3, d 1728 cm? 5 a77.64 m?,

b 1225.73m3, ¢0.52m*® 6 a8cm, b6.2cm, ¢92cm, d1l.l1cm 7 a3m, b9m, ¢3m, d12m,
ell5m, f244m 8 a54cm3, b 176 cm3, ¢ 450 cm?3 9 a195cm?, b432 mm?3 10 a 225 mm3,
b51m3, ¢206.08cm® 11 al68cm’ b384m3 ¢2478 mm® 12 a9cm, b23 mm? ¢7.5cm, d26.3 m?
13 a ix=10.8, ii393.66 cm? b ip=6, ii 28.38 cm?, ¢ i k=7, ii 159.6 cm? 14 a110 m?, b415 m3,
¢2208 m3, d311.5 m3, e 1137.6 m3, £651 m3, g 862.2 m?, h 795 m3, i 7308 m? 15 a486 cm?, b 1331 cm?
16 6 units




Answers

1 a 628 cm?, b 3308 cm?, ¢2898 cm?, d 565 cm?, e 1512 cm?3, £352cm® 2 a502.7 cm3, b 7926.7 cm?,
¢10053.1cm? d24 1193 cm? 3 a20m mm3, b 324w mm?, ¢ 54n mm3, d 44r mm3> 4 a 1891 cm3,
b 1196 cm3, ¢193.6cm?, d 732.4cm3, e271.3cm?, £538.6cm® 5 al2m, b15m 6 allm, bl6m
7 a 8567 cm3, b 6584 cm?, ¢ 4739 cm?, d 1269 cm?3, €294 cm?, £993 cm® 8 a 240w cm?, b 960 cm?,

¢ 78.5% 9 ah=14cm,r=4cm, b 16889 cm3, ¢169L 10 23 L 11 a15.394 m3, b 15394 L
12 16cm 13 a 156w cm?, b 8457w cm?

1 a50cm?, b56cm3, ¢132cm3, d435cm3, e421.08cm?, £664.02cm® 2 a336cm?, b360.8cm?, ¢364cm?
3 a245cm? b105m3, ¢ 176 mm3, d211.68 cm?, €782.04 m?, f67.6 mm3> 4 3384cm® 5 a68cm?
b272cm® 6 a6bcm, b5cm, ¢5cm, d12cm 7 a27048cm?, b6.5cm 8 a20cm®, b 36 cm?

9 a8cm, b15cm, ¢ 720 cm? 10 a37.5cm, b 1687.5 cm?, ¢ 34 875 cm3 11 a 640 cm3, b 1004.4 cm?3,
¢ 624 cm3, d 7207.2 cm3, e 1178.45 cm3, £ 805 cm? 12 787.5 cm? 13 a20cm, bx=42, ¢ 8400 cm?

14 aOA=9cm, OB=16cm, b 2304 cm3, ¢ 288 cm?, d %

1 a235.6cm?, b737.2cm?, ¢4021.2cm?, d3167.8 cm?, e 1862.7 cm3, £2907.2cm3 2 a 186 cm?,
b 504 cm?, ¢351 cm3, d682cm’® 3 a32ncm’, b240ncm?, ¢ 75tcm?® 4 a ix=12, ii 5277.9 cm?,
b ix=24, ii2513.3cm?, ¢ ix=38, ii27.1 cm3 5 a 10 mm3, b 75 mm?3 6 all mm, b 154 mm?

7 a i36.cm, ii 8482 cm3, b i 60 cm, ii 7603 cm3 8 a %, b 13 854 cm3 9 125.7 cm? 10 a26 cm,

b3716.5cm® 11 a235cm3, b 594 cm?, ¢ 1891 cm3, d 1172 cm?, e 558 cm?, £368cm® 12 a i7cm,
ii9cm, b 15cm 13 a52L, b16L 14 28.3 cm 15 18.72 cm

1 a34cm?, b268cm?, ¢860cm?, d524cm3, e 1437 cm3, f8181 cm? 2 a1047.4 mm?, b 20.6 mm3
¢33.5mm3, d448.9mm3> 3 a36mcem?, b972rcm?3, ¢ 12 348w cm?, d 2304w cm?, e 45001 cm?3, £7776m cm?
4 a262m3, b575m3 ¢1740m3® 5 a486cm?, b318cm?, ¢ 1334 cm?, d 304 cm?, e 16 cm3, f175 cm3

6 524g 7 a972mcm?, b 1458w cm?, ¢ 1526.8 cm? 8 a32cm, b17157cm 9 3:4 10 a3 cm,

b6cm, ¢15cm 11 62cm 12 allcm? b1lmL 13 a2rcm, b5cm, c‘—;nr3cm3, d2:3, el6mwcem?

Chapter 3 Review

1 al8cm? b300cm? 2 14cm 3 ax=15 b5430cm?> 4 364cm? 5 a PE = /221 cm,

PF = /170 cm, b749cm?> 6 1004cm?> 7 1175cm?> 8 7cm 9 8545cm? 10 358.8 cm?

11 49.5 cm? 12 a 60m cm?, b 267 cm? 13 232.4 cm? 14 3 cm 15 7cm 16 a 406.8 cm?,
b417.0cm? 17 120cm® 18 a343cm3, b105cm® 19 a 780 cm3, b 1700 cm3, ¢ 560 cm?

20 16.5 mm? 21 aw=280, b72000cm3, ¢72L 22 6065.9 cm3 23 a 594 cm?, b24 cm?

24 a 320 cm?, b522.97 cm? 25 a 1990 cm3, b 1960 cm?, ¢ 1437 cm3, d 524 cm® 26 a 1627w cm?,

b 75mt cm3, ¢36mem3 27 a9cm, b 1017.9cm? 28 a6cm?, b 21w cm? 29 a5cm, b8cm

30 a48cm, bllcm, ¢12cm 31 a9 cm? b3375cm® 32 a370cm?, b811cm?, ¢980cm?3, d 709 cm?

Deductive geometry

1 ax=50, by=110, ct=64, du=123, ep=52, £k=20, gm=103, ha=30, iz=45, jr=35 kw=72,
1n=43 2 ax=100, bp=52, cr=145, dk=39, ey=76, ff=47 3 ax=53, bp=27, cc=35,
da=57, et=28, fth=60, gg=109, hk=137, is=14 4 az=153, bb=62, cn=26, da=70,
eu=5v=_8, fx=7,y=25 gp=90, hv=3,w=10, ik=14, jd=110,e=8, kr=90,s=46, 1;=20,k=06,
ma=90,b=18, nf=15, 0y=90,z=4 5ax=53,y=53, bp=66,9g=24, ca=36,b=72, d g =26,
ek=36, fn=5 gc=16, hb=29, iv=9 6 aa=96,b=84, bu=49,v=41, cc=33,d=147,
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dm=36,n=36, ej=62, k=118, fg=118, h=118,i=62 7 at=61, bn=44, ¢cr=55, dc=53,
eh=112, fk=63 8 ayes, bno, cno 9 aa=72,b=108,c=72, bx=24,y=54,7=18,
cp=21,4=30,r=98 10 ab=13, be=24, cg=20, dx=11, er=31, fn=12, gs=7, hw=15, iy=17
11 aa=54,b=55 bm=109,n=29, ¢p=27,q=27, dx=127,y=127, ec=65,d=115, fg=59, h=59,
gr=60,5=148, hu=69,v=283, ij=45,k=135, je=103,f=103, kp=66,¢=105, 1m=112,n=68

12 aa=65,b=54, be=27,f=63, cp=119,¢=30, du=29,v=75, eg=119,h=90, fv=57, w=57,
gj=32,k=32, hc=121,d=175, is=60,1=123 13 am=38,n=142, bb=90,c=137, ca=90, b =21,
c=21,d=21, da=76,b=76,c=76, ex=73,y=73,z=73, £x=90,y=45,7=45 14 x=35 15 x=18

1 a4, b6, c8 d10,e5, £f7, g9, h12,ill 2 aconvex, b non-convex, ¢ convex, d non-convex

3 aregular, birregular, cirregular, dregular 4 a irectangle, ii rhombus, b no— all sides and all angles are
equal in regular polygons. 5§ 540° 6 a108°, b 120°, ¢ 135° d 144° 7 162° 8 c=42

9 a60°, b72° ¢30° 10 120° 11 15° 12 a8, b 10, ¢18, d9 15 a540°, b 2340°

1 a

ZAED =173° (co-interior Zs, AB || CD)
ZCEF =73° (vertically opposite Zs)

s+ x=173

£XZV = 44° (corresponding Zs, TU || VW)
£VZS =46° (adjacent Zs in a right angle)
sox=46

ZKLN = 111° (co-interior Zs, KL || MN)
ZKLJ =153° (Zs at a point)

ZIJL =27° (co-interior Zs, 1J || KL)

o F= 27

ZBFG =58° (vertically opposite £s)
ZEGD = 122° (co-interior Zs, AB || CD)
ZHGD = 61° (HG bisects LZEGD)
sox=61

ZWRS =77° (corresponding Zs, PQ || RS)
ZLTRP =77° (WV bisects ZTRS)

ZVRU =T7T7° (vertically opposite £s)
sox=177

ZPRQ =28° (vertically opposite £s)
ZPQOR =116° (£ sum of a A)

ZPQU =58° (UQ bisects ZPQOR)
sox=58

ZEFG =171° (co-interior Zs, EF || HG)
ZDEF =T71° (alternate Zs, DE || FG)
ZEDF = 67° (£ sum of a A)

sox=067

ZCBD = 61° (adjacent s in a right angle)

ZCDB = 61° (base Zs of an isosceles A, CB = CD)

ZDCE = 61° (alternate Zs, CE || BD)

ZCED =61° (base Zs of an isosceles A, DC = DE)

S x=61

ZLKM = 64° (K bisects LJKM)

ZKMN = 64° (alternate Zs, KL || NM)
Sox=064

ZDIH = 67° (corresponding Zs, DE || FG)
ZDEJ = 67° (corresponding Zs, GH || EJ)
Sox=067

ZLTUX = 25° (adjacent Zs on a straight line)
ZTUV =48° (sum of adjacent Zs)
ZSTU =48° (alternate Zs, ST || UV)
Sox=48

ZDBC =73° (adjacent Zs in a right angle)
ZBDE = 107° (co-interior £s, DE || BC)
ZDEG = 107° (alternate Zs, BD || EG)
ZDEF =103° (s at a point)

~ox=103

ZBCD = 47° (alternate Zs, AB || CE)
ZBDE = 137° (exterior £ of a A)

& = 137

ZLZXY =62° (£ sum of a A)
ZLWXV = 62° (vertically opposite £s)

ZVWX = 62° (base Zs of isosceles A, VW = VX)

ZWVX =56° (£ sum of a A)

S x=56

ZLMN = 48° (corresponding Zs, JK || LM)
ZLNO = 81° (exterior £ of a A)

ZONP = 81° (OK bisects ZLNP)

sox=81

ZEDG = 83° (4s at a point)

ZEFG = 87° (£ sum of a quadrilateral)
ZGFH =93° (adjacent £s on a straight line)
Sox=93



Answers

h ZQRS =72° (alternate Zs, PQ || RS)
ZLUTS =72° (opposite £s of a parallelogram)
ZSTV = 18° (adjacent Zs in a right angle)
Sox=18

j ZUWV=060° (£ in an equilateral A)
ZLVWX = 65° (s at a point)
ZWVY = 115° (co-interior Zs, VY || WX)
sox=115

1 ZIML =108° (£ in a regular pentagon)
ZMLN = 108° (alternate Zs, LN || IM)
ZLMN =45° (£ sum of a A)
sox=45
b PO || SR (opposite sides of a rectangle are parallel)
ZQPR =21° (alternate Zs, PQ || SR)
sox=21

BC = CD (sides of a rhombus)
ZCBD = 17° (base Zs of an isosceles A, BC = CD)
som=17

¢ AD || BC (opposite sides of a rhombus are parallel)
ZABC = 64° (co-interior Zs, AD || BC)
ZEBC = 32° (diagonals of a rhombus bisect £s

at the vertices)

som=32

e ZBEC =90° (diagonals of a rhombus are perp.)
ZFEC = 61° (alternate Zs, EF || DC)
ZBEF =29° (adjacent s in a right angle)
som=29

1 Let LZAEC =0
ZAED = 180° — o (adjacent £s on a straight line)
ZDEB = 180° — (180° — o) = o (adjacent £s on a
straight line)
». ZAEC = ZDEB (both equal to o)

3 Let ZPOR=q.
ZPOS = a. (PO bisects ZROS)
ZROQ = 180° — a (adjacent s on a straight line)
ZS0Q = 180° — o (adjacent £s on a straight line)
s ZROQ = £S0Q (both equal to 180° — o)

i

o

b

Let ZABD = o and ZFBC=f3
ZDBE = o. (DB bisects ZABE)
ZEBF = (FB bisects ZEBC)
2x + 2P = 180° (s on a straight line)

ZVWX = 123° (co-interior Zs, UV || XW)
£LXWZ = 85° (Ls at a point)

ZWXY = 151° (£ sum of a quadrilateral)
sox=151

OA = OB (equal radii)

ZOAB = 55° (corresponding Zs, AB || CD)
ZOBA =55° (base Zs of an isosceles A, OA = OB)
ZEOB = 110° (exterior Z of a A)
Sox=110

ZORS =90° (£ in a rectangle)

ZQOSR =37° (£ sum of a A)

sox=37

PT =TS (diagonals of a rectangle are equal and
bisect each other)

ZPST = 67° (base Zs of an isosceles A, PT =TS)

ZPTS =46° (£ sum of a A)

ZQTR = 46° (vertically opposite £s)

sox=46

ZAEB =90° (diagonals of a rhombus are perp.)

ZABE =36° (£ sum of a A)

ZCBE = 36° (diagonals of a rhombus bisect £s
at the vertices)

som=36

ZADC = 52° (adjacent Zs on a st. line)

ZADB =26° (diagonals of a rhombus bisect £s
at the vertices)

som=26

ZDEF =75° (base Zs of an isosceles A, DE = DF)
ZEDF =30° (£ sum of a A)

AB || DC (opposite sides of a rhombus are parallel)
ZDAB = 150° (co-interior Zs, AB || DC)
~om=150

Let ZABD = o
ZDBC =90° — o (adjacent Zs in a right angle)
ZEBC = o. (adjacent Zs in a right angle)
». ZABD = ZEBC (both equal to )
ZABE + ZDBC =90° + o + 90° — o
=180°

o+ B =90°
ZDBF = 0.+ B (sum of adjacent £s)
=90°

DB 1 BF



Mathscape 1 C) Extension

Let ZTWX =

ZTUY = a. (corresponding Zs, WX || UY)
ZLYUV = o (UY bisects LTUV)

ZUVZ = o, (alternate Zs, UY || ZV)

s LTWX = ZUVZ (both equal to o)

Let ZAEF =0, ZCAE = and ZACD =¥y
Z/BAE = 180° — a. (co-interior Zs, AB || EF)

(180° — at) + B + y= 180° (co-interior £s, AB || CD)

Lo=B+y

Let ZABP =0

ZPBD = a. (PQ bisects ZABD)
ZABD =20 (sum of adjacent £s)
ZBDE =20, (alternate Zs, AB || CE)
ZBDS = 0. (RS bisects ZBDE)

». ZPBD = ZBDS (both equal to o)
». PO || RS (alternate Zs are equal)

1

Construct DE, through B, parallel to AC
Z/DBA = ZBAC (alternate Zs, DE || AC)
ZEBC = ZBCA (alternate Zs, DE || AC)

ZDBA + ZABC + ZEBC = 180° (Zs on a straight line)

». LBAC + ZABC + £BCA = 180°
£LC=ZA+ 4B (given)

LA+ 4B+ ZC=180° (£ sum of a A)
s LA+ LB+ (LA + £B)=180°

2(LA + £B) =180°

LA+ £B=90°

o LC=90°

.. AABC is right-angled

Let ZBAC =0

Z/BCA = o (base Zs of isosceles A, AB = BC)
ZDCE = o. (vertically opposite £s)
ZDEC = o (alternate Zs, AB || DE)

.. ACDE is isosceles (£/DCE = ZDEC)

Let ZPRS =«

ZORS = a (SR bisects ZPRQ)

ZPRQ =20 (sum of adjacent £s)

ZPQOR =20 (base Zs of isosceles A, PQ = PR)
ZPSR =3a (exterior £ of AQRS)

o ZPSR =3ZPRS

6

4

Let ZABC = 0. and ZCDE = [
Construct F'C, parallel to BA and DE
ZBCF = o. (alternate £s, BA || FC)
ZDCF = (alternate Zs, FC || DE)
ZBCD = o.+ [ (sum of adjacent £s)
.. £ZBCD = ZABC + ZCDE

Let ZCHG = o.

ZGHD = 180° — o (adjacent Zs on a straight line)

ZCDI = 180° — o (alternate Zs, GH || DJ)
ZDIE = 180° — (180° — o) = o (co-interior s,
CD || EF)

ZJIF = o (vertically opposite £s)

.~ ZCHG = ZJIF (both equal to o)

Construct CE, parallel to AB

ZLECD = ZBAC (corresponding Zs, AB || CE)
/BCE = ZABC (alternate £s, AB || CE)
ZBCD = ZECD + ZBCE (sum of adjacent £s)
.. £LBCD = ZBAC + ZABC

Let ZBCA =0

Z/DAC =90° — o (£ sum of AACD)

ZEBC =90° — o (£ sum of ABCE)

». £ZDAC = ZEBC (both equal to 90° — o)

Let ZCAB= 0.

ZACB = o. (base Zs of isosceles A, AB = BC)
ZEBD = o (corresponding £s, AC || BE)
ZCBE = o, (alternate Zs, AC || BE)

~. ZCBE = ZEBD (both equal to o)

.. EB bisects ZCBD

ZBAD =30° (given)

ZABD =30° (base Zs of isosceles A, AD = BD)
ZDBC = 60° (adjacent s in a right angle)
ZBCD =60° (£ sum of AABC)

Z/BDC = 60° (exterior £ of AABD)

~. ABCD is equilateral (all Zs are 60°)
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9 Let LZYXW =0 and ZXYW =
a ZXWZ= o+ P (exterior £ of AXYW)
b £WXZ = o (XW bisects LYXZ)
ZXZY = (base Zs of isosceles A, XY = XZ)
ZXWY = o+ B (exterior £ of AXWZ)
¢ ZLXWY + £ZXWZ =180° (adjacent Zs on a
straight line)
(o+B) + (o + ) =180°
20,4+ 2 = 180°
o+ B=90°
o LXWZ = ZXWY =90°
L XWLYZ
11 a OA = OB = OC (equal radii)
b Let ZOAC =0 and LOBC =
ZOCA = o. (base Zs of isosceles A, OA = OC)
ZOCB =} (base Zs of isosceles A, OB = 0C)
o200+ 2B = 180° (£ sum of AABC)
oo+ B=90°
ZACB = o+ B (sum of adjacent £s)
.. ZACB =90°
13 Let ZABG =0 and ZCDG =3
ZGBD = o. (EB bisects ZABD)
ZGDB =B (FD bisects ZBDC)
=200+ 23 = 180° (co-interior Zs, AB || CD)
S0+ B=90°
ZBGD =180° — (ot + B) (£ sum of a A)
=180° - 90°
=90°
. EBLFD
15 a ZBDC = o+ B (exterior Z of AABD)
b ZBCE = ZBAD (given)
=q
ZDBC = (BD bisects ZABC)
ZDEC = 0.+ B (exterior £ of ABCE)
.. ZBDC = £ZDEC (both equal to o + B)
. CD = CE (equal sides lie opposite equal £s)

17 Let ZABF =0 and ZACE=J3
ZEBC = o. (EB bisects ZABC)
ZACB =20 (base Zs of isosceles A, AB=AC)
ZBEC = o, (alternate Zs, AB || EC)
ZECD = (EC bisects ZACD)
200+ 2B = 180° (adjacent Zs on a straight line)
S0+ B=90°
ZBFC = o.+ B (exterior £ of ACEF)
». ZBFC =90°
.. AC L BE

10

12

14

16

a Let ZBAD =«
ZABD = o (base Zs of isosceles A, AD = DB)
ZDBC =90° — o (adjacent Zs in a right angle)
ZACB =90° — o (£ sum of AABC)
». ZDBC = ZACB (both equal to 90° — o)
.. ABCD is isosceles
b AD = DB (given)
DB = DC (equal sides lie opposite equal £s,
ZDBC = LACB)
». AD = DC (both equal to DB)
. D is the midpoint of AC

a Let ZABE =0 and ZBAC =
ZBEC = o+ B (exterior Z of AABE)
ZEBC = o. (BE bisects ZABC)
ZBCD = (0.+ )+ o.=20+ B (exterior £ of ABCD)
b ZBAC+ ZBCD=B+20+f
=2(0+B)
=2/BEC

Let LZUWY = &0

ZWUX =90° — o (£ sum of AUWX)
ZVYW = o (base Zs of isosceles A, VW = VY)
ZXZY =90° — o (£ sum of AXYZ)

ZUZV =90° — a (vertically opposite £s)

s LWUX = ZUZV (both equal to 90° — o)

. AUVZ is isosceles

Let ZABG=o.and ZCDE =3
ZGBC = o (GB bisects ZABC)
ZABC = 20. (sum of adjacent £s)
ZBCF = 180° — 20 (co-interior £s, AB || FE)
ZCED = (base Zs of isosceles A, CD = CE)
ZECD = 180° — 2 (£ sum of ACDE)
ZBCF = ZECD (vertically opposite £s)
- 180° —200=180° — 2
Lo=p
.. ZGBC = ZCDE
-. GB || DE (alternate Zs are equal)
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1 a AAS, bRHS, ¢SSS, dSAS

4 a

OR = SR (given)
PR =TR (given)

ZORP = ZSRT (vertically opposite £s)
. APQR = ATSR (SAS)

XY =XW (given)

YZ = WZ (given)
XZ is a common side

.. AXYZ = AXWZ (SSS)
AE = BE (CD bisects AB)

CE = DE (AB bisects CD)

LAEC = ZBED (vertically opposite £s)
.. AACE = ABDE (SAS)

.. AC = BD (matching sides of congruent As)

LWXY = LWZY (given)

LXYW = LZYW (WY bisects £XYZ)

WY is a common side

- AXYW = AZYW (AAS)

~. WX = WZ (matching sides of congruent As)
- AXWZ is isosceles

ZQPR = ZSRT (corresponding Zs, PQ || RS)
ZORP = ZSTR (corresponding Zs, OR || ST)
PR = RT (QR bisects PT)

~. APOR = ARST (AAS)

~. PQ = RS (matching sides of congruent As)

CD = DE (given)

DF is a common side

ZDFC = ZDFE =90° (DF L CE)

. ACDF = AEDF (RHS)

. CF = FE (matching sides of congruent As)
.. DF bisects CE

AB = BD (BC bisects AD)

BC = DE (given)

ZABC = ZBDE (corresponding /s, BC || DE)
~. AABC = ABDE (SAS)

~. ZBAC = ZDBFE (matching Zs of congruent As)
.~ AC || BE (corresponding s are equal)

PQ = PR (given)

QX = RY (given)

Z/PQX = ZPRY (base Zs of isosceles A, PQ = PR)
.. APQX = APRY (SAS)

PX = PY (matching sides of congruent As)

- APXY is isosceles

ZABC = ZACB (base Zs of isosceles A, AB=AC)
Z/BLC=/ZCMB=90° (CL L AB, BM 1. AC)

BC is a common side

.. ABLC = ACMB (AAS)

LN = MN (matching sides of congruent As)

2 ayes, SAS, bno, cyes, RHS, dno

b

b

b

3 no, AAA is not a congruence test
DF = FH (given)

ZDEF = ZFGH (alternate Zs, DE || GH)

ZDFE = ZGFH (vertically opposite £s)

.. ADEF = AHGF (AAS)

LM = MN (given)

MK is a common side

ZMKL = ZMKN =90° (MK L LN)

.. AMLK = AMNK (RHS)

OI = OK (equal radii)

0J is a common side

ZL0JI= Z0JK =90° (OJ L IK)

- AOIJ = AOKJ (RHS)

= ZI0J = ZKOJ (matching Zs of congruent As)
. OJ bisects ZIOK

OA = OD (equal radii)

OB =0C (equal radii)

AB = CD (given)

.. AMAOB = ADOC (SSS)

». ZAOB = ZCOD (matching Zs of congruent As)

ZIJL = ZJLK (alternate Zs, 1J || LK)

ZILJ = ZLJK (alternate Zs, LI || KJ)

LJ is a common side

- AIJL = AKLJ (AAS)

». ZIJL = ZKJL (matching Zs of congruent As)
- LJ bisects ZIJK

RS = QT (given)

RT is a common side

ZSRT = ZRTQ (alternate Zs, RS || OT)

.. ARST = ATQOR (SAS)

o ZRTS = ZQORT (matching Zs of congruent As)
- OR|| TS (alternate Zs are equal)

OX = OY (equal radii)

XM = MY (OM bisects XY)

OM is a common side

- AOMX = AOMY (SSS)

o ZOMX = ZOMY (matching Zs of congruent As)
But, ZOMX + ZOMY = 180° (adjacent Zs on

a straight line)

~. LOMX = Z0OMY =90°

s OM L XY

AB =AC (given)

PB = QC (P, Q are midpoints of equal sides)
PB = QC (proven above)

BC is a common side

ZABC = ZACB (base s of isosceles A, AB=AC)
.. APBC = AQCB (SAS)

.. PC = OB (matching sides of congruent As)
BL = CM (matching sides of congruent As)
ZBLN = ZCMN =90° (CL L AB, BM L AC)
ZBNL = ZCNM (vertically opposite £s)

~. ABLN = ACMN (AAS)
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9 a Construct AD, the angle bisector of £ A b
AB =AC (given)
ZBAD = ZCAD (AD bisects ZBAC)
AD is a common side
.. ABAD = ACAD (SAS)
». ZABC = ZACB (matching Zs of congruent As)
10 a AC = CB (sides of an equilateral A)
ZACD = ZBCD (CD bisects ZACB)
CD is a common side
.. AACD = ABCD (SAS)
.. LA = ZB (matching Zs of congruent As)
b AB =AC (sides of an equilateral A)
ZBAE = ZCAE (AE bisects ZBAC)
AE is a common side
». AABE = AACE (SAS)
- ZB = ZC (matching Zs of congruent As)
¢ ZA =B (proven above)
£B = ZC (proven above)
S LA=4B=/ZC
But, ZA+ 4B+ ZC =180° (£ sum of a A)
s LA=4B=ZC=60°
12 QM = PN (given)
PM = SN (given)
ZLMN = ZLNM (base /s of isosceles A, LM = LN)
.. AQOMP = APNS (SAS)
». PO = PS (matching sides of congruent As)
- LPQOS = ZPSQ (base s of isosceles A, PQ = PS)

11

13

1 4BAC+ ZABC + £ZBCA = 180° (£ sum of AABC)
/DAC+ ZADC + £ZDCA = 180° (£ sum of AADC)
. (LBAC + £ZDAC) + ZABC + (£LBCA + ZDCA)
+ ZADC = 360° (by addition)
s LA+ LB+ ZC+ 4D =360°

2 a

3 a LABP = £ZPDC (alternate Zs, AB || DC)
ZBAP = ZPCD (alternate Zs, AB || DC)
AB = DC (opp. sides of a parallelogram)
~. AAPB = ACPD (AAS)
b AP = PC (matching sides of congruent As)
BP = PD (matching sides of congruent As)
¢ the diagonals of a parallelogram bisect each other.

Construct AD, the angle bisector of ZA
ZABC = ZACB (given)
Z/BAD = ZCAD (AD bisects ZBAC)
AD is a common side
- AABD = AACD (AAS)
.. AB = AC (matching sides of congruent As)
i Let LZABC=0o and £ZPBC=J3
ZABP = o.— B (by subtraction)
ZACB = o (base Zs of isosceles A, AB=AC)
ZPCB =} (base Zs of isosceles A, PB = PC)
ZACP = o.— B (by subtraction)
». ZABP = ZACP (both equal to o, — )
ii AB=AC (given)
ZABP = ZACP (proven above)
PB = PC (given)
. AABP = AACP (SAS)
ZBAP = ZCAP (matching Zs of congruent As)
.. PA bisects ZABC

ZBAC =60° (£ in an equilateral A)

ZDAC = 120° (adjacent Zs on a straight line)
ZACB = 60° (£ in an equilateral A)

ZBCE =120° (adjacent Zs on a straight line)
ZACD = 30° (adjacent Zs in a right angle)
ZABC = 60° (£ in an equilateral A)

ZCBE =30° (adjacent Zs in a right angle)

ii AC = BC (sides of an equilateral A)

ZACD = ZCBE = 30° (proven above)
ZDAC = ZBCE = 120° (proven above)

~. AACD = ACBE (AAS)

.. CE = AD (matching sides of congruent As)

ZBAC = ZACD (alternate Zs, AB || DC)

ZBCA = ZCAD (alternate Zs, BC || AD)

AC is a common side

.. AABC ||| ACDA (AAS)

AB = DC (matching sides of congruent As)

AD = BC (matching sides of congruent As)

ZABC = ZADC (matching Zs of congruent As)
the opposite sides of a parallelogram are equal, and
the opposite angles of a parallelogram are equal.
Z/BCA = o (base Zs of isosceles A, AB = BC)
ZDAC = o (alternate Zs, AD || BC)

ZBDC = f} (alternate Zs, AB || DC)

BC = CD (sides of a rhombus are equal)

ZCBD = (base Zs of isosceles A, BC = CD)

the diagonals of a thombus bisect the angles at the
vertices.
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5 a ZBCA = o (base Ls of isosceles A, AB = BC) 6 a AB=CD (opposite sides of a rectangle are equal)

ZCBD = (diagonal of a rhombus bisects the ZABC = ZBCD =90° (angles in a rectangle)
Z at the vertex) BC is a common side
b 20+ 2B = 180° (£ sum of AABC) .. AABC = ADCB (SAS)
oo+ B =90° b AC = BD (matching sides of congruent As)
¢ ZBPC =0+ (exterior Z of AABP) ¢ the diagonals of a rectangle are equal.
.~ ZBPC =90°
- ACLBD
d the diagonals of a rhombus are perpendicular.
7 ai 20+ 2B =360° (L sum of a quadrilateral) 8 a AP =PC (BD bisects AC)
S0+ B=180° ZBPA = ZBPC=90° (BD L AC)
ii ZBAD+ ZADC =0+ =180° BP is a common side
= AB || DC (co-interior Zs are supplementary) .. AABP = ACBP (SAS)
ZBAD + ZABC = 0.+ 3 = 180° b AB = BC (matching sides of congruent As)
.. AD || BC (co-interior Zs are supplementary) ¢ ABCD is a parallelogram (diagonals bisect each
b i AB=CD (given) other)
BC =AD (given) AB = BC (proven above)
AC is a common side .~ ABCD is a rhombus (parallelogram with a pair of
. AABC = ACDA (SSS) adjacent sides equal)

ZBAC = ZACD (matching Zs of congruent As)
~. AB || CD (alternate £s are equal)
ZBCA = ZCAD (matching Zs of congruent As)

=1

i

». BC|| AD (alternate £s are equal) 9 i 40.=360° (£ sum of a quadrilateral)
¢ i AB=DC (given) soo=90°
ZBAC = ZACD (alternate Zs, AB || DC) ii ZBAD + ZADC =o.+ o= 180°
AC is a common side . AB || DC (co-interior Zs are supplementary)
.. AABC = ACDA (SAS) ZBAD + ZABC = a.+ o. = 180°
ii ZBCA = ZCAD (matching Zs of congruent As) .. AD || BC (co-interior Zs are supplementary)
~. AD || BC (alternate £s are equal) ~. ABCD is a parallelogram (two pairs of opposite
di AP =PC (BD bisects AC) sides parallel)
BP = PD (AC bisects BD) But, ZABC =90°
ZAPB = ZCPD (vertically opposite £s) ». ABCD is a rectangle (a parallelogram with one
.. AAPB = ACPD (SAS) angle a right angle).

ii AB= DC (matching sides of congruent As)
ZABP = ZPDC (matching Zs of congruent As)
». AB || DC (alternate Zs are equal)
10 a ZADP = o (base Zs of isosceles A, PA = PD) 11 a £PBR= ZRDC (alternate Zs, AB || DC)

ZABP =} (base Zs of isosceles A, PA = PB) ZBPR = ZRQD (alternate Zs, AB || DC)
b 20+ 2B = 180° (£ sum of AABD) BR =RD (AC bisects BD)

oo+ B=90° . ABPR = ADQR (AAS)

ZDAB = 0.+ 3 (sum of adjacent £s) b PB = DQ (matching sides of congruent As)

». ZDAB =90° AB = DC (opposite sides of a parallelogram are
¢ ABCD is a parallelogram (diagonals bisect each equal)

other) .. AB—PB=DC-DQ

But, ZDAB =90° (proven above) S AP=0C

~. ABCD is a rectangle (parallelogram with one
angle a right angle).




Answers

12 a ZBDC = o (alternate Zs, AB || DC)
ZADB = o. (BD bisects ZADC)
». AB = AD (equal sides lie opposite equal £s)
b ABCD is a thombus (parallelogram with a pair of
adjacent sides equal).

13 a Let ZDBC =01

ZADB = o (alternate Zs, AB || DC)
ZFBC =180° — 0. (adjacent Zs on a st. line)
ZADE = 180° — o (adjacent Zs on a st. line)
~. ZFBC = ZADE (both equal to 180° — o)

b £FBC = ZADE (proven above)
BC = AD (opposite sides of a parallelogram
are equal)
BF = ED (given)
. AFBC = AEDA (SAS)

¢ ZBFC = ZDEA (matching Zs of congruent As)
~. FC|| AE (alternate Zs are equal)
FC = AE (matching sides of congruent As)
. AFCE is a parallelogram (one pair of opposite

sides equal and parallel).

1ax=39, ba=25 ct=2/5,dm=15 eu = 42, fe = 3./5
2 ano, byes, ¢cno, dyes 3 aBD=12cm,BC=15cm, bAC2=AB2+ BC?; .. AABC is right-angled.
4 12 cm 54m 6 3cm 7 x=25 8 5cm, 12 cm, 13 cm 11 136 cm

14 bAC?=x>+xy, BC?>=y%+xy, cAB>=AC?+ BC?

15 aAB2=AD?+ BD?, b CD?=BC?- BD?

16 d In a quadrilateral in which the diagonals are perpendicular, the sum of the squares on the opposite sides are

equal.

Chapter 4 Review

a7, bll
a72° b45°, ¢60°
a Let LZABG=«
ZCDG = ZLABG (corresponding Zs, AB || CD)
=q
ZDEF = ZABG (given)
=q
Z/CDE = ZDEF (alternate Zs, CD || EF)
=q
Now, ZCDE = ZCDG (both equal to o)

.. CD bisects ZGDE
¢ Let ZIMH = o

ZIMN =90° + o (by addition)
ZJIM = 180° — (90° + o) (co-interior Zs, IJ || MN)
=90° -«
LIJIK =2/JIM (IM bisects LJIK)
=180° — 20
ZIKL =20, (co-interior Zs, 1J || KL)
» ZIKL =2/IMH
e Let ZGBD =«
ZABG = ZGBD (BG bisects ZABD)
=
ZBDF =90° — o (£ sum of ABED)
ZCDF = ZBDF (FD bisects ZBDC)
=90° -«
Now, ZABD + ZBDC =20.+ 2(90° — o)
=180°
.. AB || CD (co-interior Zs are supplementary)

7 al0, b24, c18 8 no

O ANB W=

ax=50, bp=74, ca=62, dc=36, ee=114, f5s=55 gm=153, hb =286

a ZABD + ZDBC =90°, .. AB L BC, b ZPQS+ ZSQOR =180°, .. P, O, R are collinear.

a no, corresponding s are not equal, b yes, co-interior Zs are supplementary, c yes, alternate Zs are equal
5 a720° 60° b 1440°, 144°, ¢ 540°, 108°, d 1260°, 140°, e 1080°, 135°, f 1800°, 150°

b Let ZOSR =

ZPQS =180° — a (co-interior Zs, PQ || RS)

ZOST=90° — a. (TS L RS)

ZLTSU =90° — (90° — a) (OS L SU)

=a

Now, ZPQS + £ZTSU = 180°, .. ZPQS and LTSU are
supplementary.

d Let ZPOS =0

ZLSPQ = ZPQS (base Zs of isosceles A, PS = SQ)
=

ZSOR=90° — o (PQ L OR)

ZPRQ =90° — o (£ sum of APQR)

Now, ZSOR = ZPRQ (both equal to 90° — o)

.. AQRS is isosceles

f Let ZEAC=0.and LZECA =J3

ZABC = ZEAC (given)

=@

ZBCD = ZECA (DC bisects ZACB)
ZAED = 0.+ B (ext. £ of AACE)

ZADE = 0.+ B (ext. Z of ABCD)

Now, ZAED = ZADE (both equal to o, + )
. AADE is isosceles
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A'A

10 a i AB=BC (given) b i
OA = OC (equal radii)
OB is a common side
.. AOAB = AOCB (SSS)
ii ZAOB = ZCOB (matching Zs of congruent As) ii
. OB bisects ZAOC

¢ i LXWZ=ZXYZ (given) di
LXZW = £LXZY (XZ bisects LWZY)
XZ is a common side
.. AXWZ = AXYZ (AAS)
ii XW = XY (matching sides of congruent As) ii
- AWXY is isosceles
PQ = SR (opposite sides of a parallelogram)
ZPQT = ZRST (alternate Zs, PQ || SR)
ZPTQ = ZSTR (vert. opp. £s)
». APQT = ARST (AAS)
b PT = TR (matching sides of congruent As) b
QT =TS (matching sides of congruent As)
.. the diagonals bisect each other
XY = YZ (sides of a rhombus) 14 a
LXZY = LZXY (base Zs of isosceles A, XY = YZ) b
=
LWXZ = £LXZY (alternate Zs, WX || ZY)
=@
Now, LWXZ = £ZXY (both equal to o) c
.~ ZX bisects LWXY
b WX = XY (sides of a rhombus)
LXWY = ZXYW (base £s of isosceles A, WX = XY)
=B
20, + 2P = 180° (£ sum of AWXY)
oo+ B=90°
ZWAX = o+ B (exterior £ of AXAY)
=90°
s XZ1 Wy
AB =AC (given)
BR = CS (R, S are midpoints of AB, AC)
b BR = CS (proven above)

11 a 12 a

13 a

15 a
17 a

ZABC = ZACB (base Zs of isosceles A, AB=AC) o

BC is a common side
.. ARBC = ASCB (SAS)
¢ CR = BS (matching sides of congruent As)

d TR =TS (given) b
. CR—TR=BS-TS c
. TB=TC
. ABTC is isosceles
16 AC2=AB*+ BC? AD?2=AC?+ CD?
=AB? + (2AB)? =5AB? + (2AB)?
=5AB? =9AB?

.. AD =3AB

ZPQS = ZOSR =90° (alternate Zs, PQ || SR)

PS = OR (given)

0S is a common side

~. APQS = ARSQ (RHS)

ZPSQ = ZRQS (matching Zs of congruent As)

~. PS|| OR (alternate £s are equal)

PQ || SR (given)

- PORS is a parallelogram (opposite sides are
parallel)

CD = EF (given)

ZDCE = ZFEG (corresponding Zs, CD || EF)

CE = EG (EF bisects CG)

.. ACDE = AEFG (SAS)

DE = FG (matching sides of congruent As)

KN = LM (opposite sides of a rectangle)
ZKNM = ZLMN =90° (s in a rectangle)
NM is a common side

». AKNM = ALMN (SAS)

KM = LN (matching sides of congruent As)
.. diagonals of a rectangle are equal

diagonals bisect each other

SW is a common side

LSWV =ZSWT =90° (SU L VT)

VW = WT (SU bisects VT)

= ASVW = ASTW (SAS)

SV = ST (matching sides of congruent As)

». STUV is athombus (parallelogram with a pair of
adjacent sides equal)

MP _LP
LP ~— PN
& _LE
"LP b
LP?=ab
o LP= JJab
IM?=a%+ ab, LN?= b2+ ab
LM?+ LN?=a*+ab + b> + ab
=a®+2ab + b?
=(a+ b)?
=MN?
- ALMN is right-angled (converse of Pythagoras’
theorem)

(given)



Answers

Factorisation and algebraic
fractions

1 x2+8x+15 2 axy+3x+2y+6, bpg—2p+5g—10, cuv—6u—4v+24 3 ax’+6x+8, bm?>+7Tm+6,
cu?+3u—40, db*+7b—18, ea*—5a—24, £2-3t+2, gc?—10c+24, hz2—13z+42, id?*+7d — 60,
J22+T7x+3, k3m?2+10m+8, 15a>—18a—8, m2g2—11g+ 15, n 32— 17t—6, 0 4n*+ 13n - 35,

P 102 +41r+21, q6k2+ 17k—45, r212 —62v+16 5 ax2+3x+2, bp2+5p+6, ca?+10a + 21,
d2—9r+20, eb?—8b+12, fc2—Tc+12, gz2+3z—4, hd?>—-3d— 18, is?>+8s—20, je?+5¢— 14,

kil +6u—27, 1K= Thk—44, mf2+ 12+ 35, nw?—w—30, 02— 12r+32, pg?+2g— 48, qh+6h—55,
rv2+11v+24, s> —13q + 36, t m>+3m—54, wiz—9i—36, vI2+41—60, wy?>—10y -39, xj2—15j+ 56
6 6a2—9a—60 7 ad’+2ab+Db% bm?+2mn+n? cg*—2gh+h? dp>-2pq+q*> 8 aa’+6a+9,
bp?—8p+16, cc2+12c+36, d2—2t+ 1, e u?— 10u+ 25, £42+20k+ 100, g s> + 14s+49, h p>— 18p + 81
9 adx?+12x+9, b9r2—30r+25, ¢ 16m*+8m+ 1, d 25¢2 —20c + 4, e 49 —28g + 4g2, £25+ 60r + 36r2,

g 9p% — 6pg + g%, h 9a® + 24ab + 1602, ide? — ddef + 12112, j16¢% + 40cd + 25d?, k 49g2 — 42gh + 9h?,

1 14452 + 120jk + 25k%, m p?q> + 2pqr + r?, n 36a*b*> — 84abcd + 49¢%d?, o x>+ 2 + lz 10 ano, byes, cno,
X

d yes, eyes, fno, gno, hno, iyes 11 a25, b6p, cy+6,12y, da—7, 14a, ek+4,16, fu—1,1, g 12b,
h3e+5,30e, i5n+6,36, j7z—3,9 12 am?2-n2 bp2—4, ¢r?—25, d9—g% ey?—49, £16 — w2,
gt?—1, hk2=36, i 100 — b2, j4e2 -9, k25r2—4, 19¢2—1, m 16 — 4942, n 36 — 2512, 0 4p?— 8142,

p 100y2 — 922, q 49s2— 3612, ra*h?*—64c> 13 aa®>+9a+ 18, br2—46, ¢2p*—3p+6, d 4e*—8e + 10,
ea’+8a+35, £2x2+ 12x+25, g—6m—25, h14y+98, i k? —21k+ 14, j120c, k 32h + 64, 124m — 18

14 ax®+5x2+10x+8, ba®—6a2+13a—20, ck3+6k*+ 11k+6, d n3 —6n%— 13n+42,
ep3+15p2+63p+49, £y3—11y2+39y —45, g3+ 612+ 12+ 8, h e — 9¢? + 27¢ — 27

1 a2(c+3), b5(m+4), ¢3(7T+e), d7(7+x), e3(g—5), f6(k—1), g3(9—r), h5(11—-1), i2(x+y), j3(m—4n),
k8(3p+q), 112(f—4g), mx(y+z2), nbla—c), om(m+7), pc(c—1) 2 a22n+3), b3Bb+5), c4(3y-2),
d5Qu-5), e7(3p+4), £3(5¢g—06), g72w+3), h6(4z-5), i11(4h-3), j7(5d+7), k10(2g-5), 111(4f-17),
m5(5—-9), n7(8+9v), 08(5—-8a), p12(2—7s) 3 a3y(x+4z), b2p(g+5r), ¢5¢(f—3h), dTc(d— 6e),
e 3j(2i + 3k), f4n(Bm —5p), g 11vQ2u —3w), h 8t(4s + 3u), i6b(b+4), jTaBa—1), k2q(7g —10), 15u(5 + 6u),
m pq(r+s), nde(c—f), oxy(x+y), pab(c—Db), qfg(g—fh), r3k2j+5km), s4tu(4u+ 5tv), tTgh(4gh —Ti)

4 ad(p+q+r), bab+c—d), cx(x—y+2z), d3(e+2f+5g), e 23m?—5m+Tn), £5(1 —3v—62),
g6(5¢2—2¢+3), ha(1lb—1+b?), i3r(r—s—3), j5y(4 —5z+2y), k 7i(j + 2i — 6k), 112z(2 — 5y — 82),
mpgp+1+¢q), nrs(9—s—r), oabcla+b—c) 5 a-2(k+4), b-3(n+5), ¢c-5Q2c+5), d-72w + 3),
e—4x—-1), f-9d-2), g—4@m—-15), h—-3B3g—17), i 92+ 3y), j-3(12-5¢), k-8(4 +5z), 1-11(4 — 1),
m—d(c+e), n—j(i—k), o—a(a+7), p—v(11—-v), q—4n(2n—->5), r =3b(7 + 8b), s —4f(5 —9e), t—13cd(2c + 3d)
6 am*(1+m), bx2(x*+1), c3(1—10), dy3(y'—1), ea*(l +3a%), £g32—g%, gu’(Tu*+4), h h3(5 — 4h),
i3c3(c®+3), j11g32¢g° + 1), k 8¢7(2 —3¢°), 1522977 — 4)

1 ax?2-9,(x+3)(x—3), b4x2-25, 2x+5)2x—5) 2a(p-q(p+q), b(c—d)(c+d), c(m—n)(m+n),
du—-v)(u+v) J3a(x-2)x+2), b@a-5@+5), cp—p+1), dy—-06)(y+6), e(z—8)(z+38),
f(c—11)(c+11), gt=7@+7), h(b=9)D+9), id-k(4d+k), jB8—g)@8+g), k(10—m)(10 + m),

1(12 —u)(12 + u) 4 a(e—13)(e+13), b (h—16)(h+16), ¢ (23 —5)(23 +5), d (19 —/)(19 +))

5 a(2a—3)2a+3), bBp-5@p+5), ¢c(1g—-2)(Tqg+2), d(dc—1)(4c+1), e(6—=Ty)(6+7Ty), £(5—4r)(5+4r),
g(1-11w)(1 +11u), h(10-91)(10+97), i Ba—b)(Ba+b), j(x—2y)(x+2y), k (6e—f)(6e+[), 1(—8k)(j+ 8k),
m (2g — 7h)(2g + 7h), n (5m — 12n)(Sm + 12n), o (10p —3¢)(10p + 3q), p (6s — 115)(6s + 11¢), q (ab — c)(ab + c),
r(p—qgr)(p+qr), s 2x—3yz)(2x + 3yz), t (def —9gh)(def + 9gh) 6 a2(m—3)(m+3), b3(a—-2)(a+?2),
cll(z=1)@+1), d5(@y—10)(y+10), e3(5-x)(5+x), f73-p)B+p), g2@—-e)(8+¢), h6(3-2)(3 +2),
i22n—-3)2n+3), j3(2c—3)2c+3), k53 -2H3+2, 123k—5)Bk+5), ma(a—1)(a+ 1), nn* (1 —n)(1+n),
o0d(7d—1)(Td+ 1), p u(4 —5u)(4 + 5u), q8h(h—2)(h+2), r 6w3Bw —2)Bw +2), s 8s(3 — 2s5)(3 + 2s),
t5j(4j—-5)4j+5) 7 a (2a — 6)(2a + 6), no — each factor still has a common factor of 2. b 4(a — 3)(a + 3)

8 a9(k—2)(k+2), bd(c—5)(c+5), ¢25(x—2y)(x+2y), dd(e—6f)(e+6) 9 31 10 a240, b 9800, ¢ 2000
11 a(a+b—c)a+b+c), b(m—n—p)m—n+p), c(x+3—-y)(x+3+y), dG—k—-6)(j—k+6), e(b-2)(b+12),
fpp+4), g2m+2n-3)2m+2n+3), h(Bc—3d—-5)Bc—-3d+5), i 27p + 18q —8r)(27p + 18q + 8r)
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1a(c+d)(a+b), bx+3)x+2), c(p—4HBn+7), dx+y)(w—2), et—1)(t-9), f(a—8)(4g—5h),
g(q+nNp+s), h(@+2)5-c), iy+dHmn-238), jd+e)u+1), k(p—2q9+w), 1(7i—2j)(6h—1),

2 a(m+n)k+5), b(c+d)a+b), cp+q(P+2), dw+3)x+2y), e(e—2)c+4d), f(h—1)2g+3),
g(w+7@u+5), h(x+2y)3+8a), i(m—3)(Sm+6p), jk+6h)(3g+4), k(r+6)pg+7), L (m+p)n+1),
m (a—5b)(1+c), n(Be+H(1+e), o(a+1)a®+1) Ja(c+d)(2—-e), bg+s)p—1r)., c(p—q(p—29),
dy-3)x—y), eh+i)g—1), fGu—2v)(1-w), g(x—4dx2-y), hk+7)(k—-2m), i(m—4)(jk-"2),
JGp-29)(n-1), k(z—w)Bz—u), 1 2x+3y)(5 -22) 4da@+)x+w), bp+q)(r+2), c(n+p)QBm+k),
d@dy+3)(z+5), e(d+T)(c+1), fe+ 1)5+6) Sa@-y)x—y), bz-7)(y—2), c(b-c)a+b),

d (a—b)a®-b), e (11 —n)(m+n), £f(m—4n)(1+5p), g (v—w)(6u+5w), h(2d—c)(Te—1), i(x—y)2w-y),
jc—d)c?+d), k(2q—5r)(5p —64q), 1 (2s — T1)(9r + 4s) 6 ax+4)x+3+y), b(m—-2)(m—-5+n),
ctk—4)(k+6-—m), d(a+b)a+b+c), ex—T)x—T—-w), f(g+h)(f+g+h) 7 ac—d)(c+3d+5),
b@-qp-q+3r)

1a3,5 b2,7 ¢c4,6,d3,10, e-2,-5, f-1,-2, g—4,-7, h-8,-9,i6,-2, j5,—4, k-7,5,1-9,6
2bia>0,b>0, iia<0,b<0, iiia>0,b<0, iva<0,b>0 3ax+2)(x+3), b(y+3)y+4),
cu+1)(u+2), dim+4)(m+6), e(a+3)a+7), f&+3)(t+6), gk+2)(k+7), h(p+D)(p+7), i(n+5)n+9),
Jd+4dHd+8), k(s+5)(s+6), 1(b+4)(b+9), m(e+5)(e+10), n(c+5)c+12), o(r+8)(r+11),
p(z+8)(z+12) 4 am—-3)(m—-15), b(g—2)(g—5), c(d—-2)(d—-10), d(a—5)a—-T), e w—2)(u—-9),
f(e—1)e—8), gn—=5n-8), h(w=4H(w-=5), i(h—7)(h-9), j(v=3)v-8), k(t—1)(t—-06), 1(s—4)(s—11),
m((k—3)(k—10), n(G-=7)G—11), o x—6)(x—=9), p (f—6)(f—8) 5a@y+6)(y—-2), b(d+5)(d-3),
cla+d)(a-1), dp+8)(p-2), e(v=50v+2), f(u—-9)w+2), gm—6)(m+5), h(x=5)(x+1), i(f+7)f-3),
Jw=9w+17), k(k—=9)(k+3), L(c+8)(c—4), m(z—8)(z+5), n(i+4)i—-3), o(r—11)(r+9), p(e—7)(e+2),
q+10)(s=7), v (h+8)(h—T), s(b—10)(b+4),t (t+ 12)(t—9) 6 an—-2)(n—4), b(c+6)(c+7),
c(x—2)x+1), dd+11)(d-4), e(g+2)(g+11), f(t—1)r—10), g v+6)(v+8), h(j—12)(j +6),
i(g—10)(g+2), jb+3)b+12), K(r—=9)F+6), 1 (u—1)(u—-12), m (e + 10)(e + 12), n (I - 7)(I + 6),
o(y-2)y-12), pp+11)(p—-5), q(z—10)(z+38), r(a+10)(a—6), s (f—3)(f—13), t (m+ 10)(m + 11),
uw—-—9w+4), vk+2)(k+13), wh—=T)(h—12), x([(+ 12)@i—11) 7 a(p+3)% b(c+5)? c(g—4)7?
dy-72% e(+1)2 f(r—6)2 gx—9)2 h(G+11)? 8 a2(m—2)(m—38), b3(k+2)k+6), cd(a+8)a-2),
d5(c—-9)(c+3), e3t—1)(r—-8), f7(x—4)(x+3), g4(d—-3)d-5), h5(n+10)(n—-2), i 10y —11)(y + 3)
9ax+6, bg+5 10 a(x— Dx+Dx—-2)x+2), b (x—2)(x+2)(x = 5)(x +5), ¢ (x2—2)(x — 3)(x + 3),
d2+5)x—2)(x+2), e 2+ 8)(x—Dx+1), fx—Dx+Dx—3)(x+3), g(x2—3)(x—4)(x+4),
h(x—2)x+2)x=3)x+3), ix—Dx+Dx-—Hx+4), ja2-6)x—1Dx+1), K@+ 7)(x-2)(x+2),
1(x=3)x+3)(x—4)(x+4)

1B 2 C 3D 4 A S5ax+Dx+3), bBx+2)(x+4), c@x+Tx+1), d2x+ 1)(x+5),
e(5x+2)(x+4), f(Tx+D(x+5), g2x+9)(x+6), h(7Tx+6)(x+3), i Bx+8)(x+4), j(2x—1)(x—2),
kKBx-2)x—-3), I(5x—2)(x—3), m(2x—3)(x—5), n(Bx—4)(x—4), 0o 5x—6)(x—2), pBx—-5x-17),
q2x—11)(x—4), r (7x—6)(x—-5) 6 aBx—1Dx+2), bRx+5x—-2), c2x—=3)(x+5), d Bx—T7)(x+3),
e2x+5)x=5), fBx+2)x—38), g(5x+9(x—4), h(1lx+3)(x—=5), i (dx—1)(x+7), j(6x+ 1)(x—3),
K(Gx—6)(x+2), 1(4x+7)(x—6), m(7x—5)(x+8), n(7x—6)(x+6), 0o (dx—T)(x+4), 7 a(2k+5)(k+8),
bQ2c+9)(c—3), c@4n-9)n-2), dBy+4)y-17), e(Tp-3)p—-4), f(6a+1)a—4), gdb+T7)(b+6),

h (Su—-12)u+3), iCw+11)(w—-10), j(Sh+4)(h+3), k(3j-10)(G+4), 1(6/-5)(-9) 8 a(Ba+2)2a+3),
bQ2n-7)(2n-3), ¢ (4k+9)2k—-1), d3p-5@p+2), e Bc+5)2c+3), f(2e—52e+9), g(2t—3)(6t-5),
h(5b-8)2b+9), i(Bm—8)(4m—75), j(Sy+2)4y+5), KOw+11)Bw-5), 1(5g—2)(4g+3) 9 a(7—-x)(4+x),
b5 -2a)3+a), c(4-3p)6+p), d(S—-6m)(3-2m), e(7+5g)3+4g) f(7-2w)(8 + 5w)

10 a2(2k+5)(k+2), b3@Bp—1)(2p—3), ¢2(5a+3)2a—1), d3Q2v+3)2v—17), e4(3f— 1)(2f-3),
f5Q2e—-5)e+4) 11 a3a+4, b2n+9 12 aBx+ 1)(x+3), b2x—-3)(x—4), ¢ Bx—2)(x+2),
d(@dx+3)(x=5), e Tx—1)(x—=2), £(5x=3)(x+5)

1al0e+3), b@a—2)(a+2), c(m+3)m+4), dn+6)n+p), e 2x+5)x+4), f(5-kG5+k), gx(x—1),
h(-2)(r—4), iw+2), j@-3)a+5), k5Cy+7), 1(2g—1)(g—3), m(g—h)(g+h), n-7( —2k),
o(u—5)u+3), pB3b+2)(b+8), q 7141 — %), r 2c—3)2c+3), s(y—2)(4x+9), tfg(e+h), u(h+10)h-2),
V(50— 6w)(5v+6w), w(g—6)5m—2), x2f=S)Ff+1) 2 a9p(B3g+5p), bx—11)x+7), ¢(3e—80H3e+8)),
d @b+ 11)(b—-4), e(g+3h)(5—2i), £12y (5x—7), g @+ 15)z—2), h(pg—r)(pg + 1), i (8- k)5 + 2k),

j 8=k +kl), k m+T)(m>—n), 1(5s—4)2s—9), m9(h—2)(h+2), n3(x+5)x—4), o(5-3j)(1—4k),



Answers

pnin—Dn+1), qa+b)a+b+c), r(1+0H)1+12), s2u+5)2 t=2(f—4)(f+4), u2a—5b)(5 + 6¢),
va(10a+ 14b—1), w 2k(k+ 9)(k—3), x v(4u + 7)(u — 6) 3ax+y)(x+y+z), b@+1DE- D@+ 1),
c(w—Dw+ D(w=5w+5), d25b*a—2c)(a+2c), ed+n2)2-—n)Q2+n), f(y+18)(y—4),
ga+b+c+da+b—c—d), h(a-3)a+3)a->b), i(x—5)(x+5)4g+3)

RPN T L S N Y T NE e SR R [
laz,bs,c4,dS,ez,f3,gd,h4g,1 5k l3 6,n7y,03g,pu,qs,
v 4r 12d 3a - 4 4r-5 1 1
rv—v 35 t7c— 2ax+1,bk-2, ¢c2m+3,d 3 e 3 , fb+ec, g——— hx+6, 12 5
. 2c—d n+2m [ 3g—4h 1 X 2 1 a-5 X 1
J 3 ,k 3p ,l llg ,mz l'lz 0 - p§ 3am+7 b — 4 ,Cm,dm,e3t+5,
3 P—q w+4 1 c-3 e+3 z-9 s—4
f 1 —— . h 4 1, 4, e -
htl g3y M ovyg axtlba-d c——.d . et - 8 ;o P oo
d+8 1 2p+3 Sk +8 4h+9 ,3v+2 k+3 u+7
13@-3 °>a3x+tsbs—. c=—=—, k+4’eh—6’f4v—1 6aptq b s Cow
X+y b-c n—p 2 6—c 9—s 3—-g .-3(4+k)
7 a-1, b- -2 13, f22C, g 228 g8 2l
433 3@+a Luvp a-l, b8 ¢—5, d-3, S e T
4 9¢ Se mn 3 4s 66d 2 2(b—-4) 8 2(x—y)
1a2 =4 eI =, g2 h = 2a4,b3 2, el Y
425 090 12 T2y 80 Paoe AL e GGy
3(k+2) 2 3 ac cla+b)* 25u . 8m a+3 s 3¢ 9x
ks e3Py ez dTg ety dag.biesmTo. Al
S @2 + r+7 .a+b .b(b-4) w+11)2 a+2 e+4 c+d
k’fc+7’gn—’h5r’lab"] 2 » k 24w ’la’m3e’nd
7 on+2 1 _12(a=1) z+10 .2 1 . r-8 .m+3 . 3x . g-2
Saz.b-e. e d—F—, e/ {5, g7, h——. i =~ "]x—l’kq+ s 15—, m2,
Tc+ 11 8 n 4 1
-1 S bt i
27 3a m X S5k 29f 7 11 3x+7 9n—-18 9t+ 14 4b + 13
laz, b3, c5.d5. eIy 850G, 2a—Q%— . b= e d =5,
k+31 f51—9 a 2x+ 1 2x ¢ 2x+5 Sx+ 15 e Sx+13
12 24 x(x+1)" " (x+D(x=1)"  (x+2)(x+3)"  x(x+5)"  (x+3)(x+2)°
Tx+ 28 1 h -2 i 2 . 2x+8 3x+1 9x—17
(x—l)(x+6)’gx(x+1)’ x(x+2)° (x—l)(x+1)"]x(x+2)’ (x+5)(x+3)" (2x-1)(3x-4)
a x2+3x+1 xz-5x c 2x2+ Tx+7 al x+2 c 2x+ 6
GrDE+2) "G+ 3)-1D) CG3)x+ D) YO GrDE+5) CGr D@+ 2)(x+5)°
d 2x+9 e 6 ¢ 3 Sx+17
(x+H(x=2)(x+5)" x(x=d(x+6)"  (x=D(x+1)(x+2)’ g (x+2)(x+4)(x+ 1)
h 9x+ 13 ; 5x-28 . 20 - 2x X 3x2-5x
(x=3)(x+2)(x+5)" 2x(2x-1)(x-4)" J Bx+2)(x=2)(x+6)"  (x=3)(x—4)(x+1)
2x2+3x-1 a x+2 7 c x+5 2x + 26
Xx-Dx+1) x(x+d) T 12(x+3) C=2)x+2)’ C5(x=3)(x+3)’

e 2x+ 1 f 2x+5 2x+9 h 2x + 16
x=D(x+Dx+2)"  (x=1D(x=6)(x+6)" g x+3)x+5)x+6)"  (x=Nx+7)(x+9)’
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q Tx+ 14 . Tx+7 19x + 27 8x+ 1
! (x+5)(x=5)(x-2)" J (x=10)(x+3)(x=4)"  (x=3)(x+3)3Bx+4)"  Rx+5)(x+T7)(x=T7)
7 a 3—x 3 ¢ 9-2x —4x-17 e 3-3x
3x(x=6)" " 10(x+4)"  (x—-4d(x+4)"  5x-8)(x+8) T(Bx-4)3x+4)’
f 2 : -1 6—6x ; 30—x
(x=7D(x+5)(x=5)" % (x=-2)(x=11)(x=3)"  Tx(x=2)(x+6)" (x—12)(x+12)(x-3)°
3x-25 22x 36 — 18x — 3x2

j (x—10)(x+5)(x-9)° k Cx—N2x+ 1) (x+2)"  (4x—3)(x+ 10)(x—10)

Chapter 5 Review

1ay?+9y+20, bm2—10m+21, c2+6t—16, d a>—Ta — 44 2 ab6p?—25p+24, b8—2r—3r2
3am?—14m+49, b4c2+20c+25, 4 1623 —72x2y+8xy2 5 a(t+11)2=72+22¢+ 121,
b(n-92=n>—18n+81, ¢ Bx+5)?=9x2+30x +25, d (4u—11)2>=16u>—88u + 121 6 ano, bno, cyes,
dno, eno, fyes 7 aa®+8a?+19a+ 12, b 10n?—16n+28, ¢ 14a—759, d u*>—2u—18 8 a7(x+4),
ba(a+1), ¢52m+3), d3Bp—28q), e4s(B3r+ 5t), fpg(r—-s), g9yQBy—4), h gh(g—h), i—-alb-3),
Jj—2c(9¢c +7d) 9am—n)(m+n), b(z—=3)z+3), c(1-p)1+p), d(T—r)(T+71), e(w—23)(w+23),
f(2a-5)2a+5), g(x—4y)(x+4y), h u—10v)9u + 10v), i (ab - c)(ab + ¢), j (6pg — 11rs)(6pg + 11rs)

10 a(z+3)(x+y), b(g—np-1), cle+Hle—2), d Bk—T)2j—5), e 4 —q)(p—¢q), £(10—d)(c +d)

11 a@x+1D)x+3), b(b-3)b-T7), cle—4)(e+3), d(p+8)(p-5), e(a+5)?2 f(g—9)>? 12 a(Bt+2)(t+4)
b (2m—-T)m-3), ¢c(Bc—=2)(c+3), d(Tb+5)(b—-4), e Bs+5)2s+7), £f(4d—9)(3d+2) 13 a(n—6)(n+6),
b@+3)v+5), ¢54k+7),d(Be+5)e+3), e(a+4d)a+b), fBh—-53Bh+5), g(p—-8){p+3),

h —7x(3y + 52), i (1 + w)(1 + u?), j (4a — 11b)(4a + 11b), k (5Sm+ 6)(m —4), 1 (y —10)(y + 1), m (d + 3e)(2c - 5),
nrs(s—r+1), o(6g+5)(5¢g—3) 14 a3(x—2)(x+2), b2(a+3)(a+6), cn(n—1)(n+1), d4(h—-3)(h+3),

ealb-3)b-4), f2Cu+ 1)(u+4), g32z-5(2z+5), hx(x—-2y)(x-3) 15 a Lli, b %, c -5-22, ds

1 3x-5y 2 4h-5 xX+5 k+7 .3p-4 . b-c B
16aSe+5,ba--—-+9,c 5 3,eu+2,f—-~-~-—2 ,gx-—-—+3,hk——--+4,l~—-——p_5,J2--——a_7,k 5,
—@=8 2a c—4 y X Ta+ 26 h-13 2x+3 xX2—x+2
! Taz3. b= cpdnag BaT b sy 4a-Da+
e2)62+9x+11 a x+1 b 2x+ 12 c x—35
(x+2)(x+1) 3x+2)(x=2)" " (x=35)x+5)(x+7)  (x=2)(x-9)(x-3)’
d x2—3x+ 12

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

“ Quadratic equations

1 ail7, iilo, iii 1, b i50, ii 8, iii 4.5, ¢ i-3, ii -3, iii %, d i20, ii 8, iii —28, e 128, ii 10, iiiS%,
filo, ii9g, iii 15% 2 ano, byes, cyes, dno, eyes, fyes, gyes, hno, iyes, jno, kno, lyes, mno,

nyes, oyes, pno 3 ay=x*+1, by=x>-3, cy=2x%, dy=-3x% ey=2x>+35, fy=3x2-2
4ay=x?+2x+3, by=x2+6x+2, cy=x2+4x—1, dy=x2-5x+8, ey=x2+8x—10, fy=x2—x-7,
gy=x*+3x+11, hy=x2-7x+20 5 ax=3, bx=4, cx=7, dx=5, ex=6, fx=12 6 ax=-1,3,
bx=-5,4, cx=-4,7 7 ax=3,4, bx=-1,4, ¢cx=-5,3 8 14 9 a(x+7)cm, bx=8, ¢15cmx8cm

1ax=0,2, ba=0,-5 ct=0,4, dm=0,1, ek=0,-3, fc=0,6, gx=1,2, he=-5,-3, ip=-2.4,
in=7,-1, kz=-8,-6, 1g=11,-11, mw=0,1, nf=0,%, ou=0,-3, pa=3,4, q¢g=—3,1, rc=3,-6,
stzg,g, tvz—;,—% ubzg,—%, vx=3, wy=-9, szg 2aa=0,3,by=0,-7, cp=0,1,

=0,-1, ee=0,4, fg=0,-2, gn=-3,3, hd=—6,6, ir=—1,1, jh=-9,9, kf=-8,8, 11=—11, 11,
4, =

0x=—6,25 py=-5,3, qa=7,-3, rz=-9,8, sn=—6,4, tj=8,-5, ur=4,9,
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vp=-3, wh=5xv=-12 3 ay=0,5 bc=0,8 ¢d=0,9, dk=0,2, ee=0,1, fm=0, 2, gx=2,

hu=-2jr

: > 4ax=-1.-2, ba=—,-4 cp=-3,-2,du=3,2, ey=3:,4,fc=1,5 ge=3,-2,

hk=3,-3, im=-1,9, jv=-{,2, kg=32,-5,1d=-],4, mt=-},-2, nh=4,%, on=-3,8,
5

J 2
pw=—§,—%,qu=%, o 5,§,sa=§,—%,tjz%,%,uzz—%,g 5aa=0,2, bp=0,-4,
cs=0,1,dg=-4,4, eb=-7,7, fu=-10,10, gx=-6,1, hu=4,-2, iy=4,7, jn=6,-2, kp=5,9,
1r=-7,6, mc=11,-3, nu=-10,7, om=5,12, pz=%,7, qw=-},4, rk=3,10 6 ax’-5x+6=0,
bx2—5x+4=0, cx?+8x+15=0, dx2+10x+24=0, ex?—4x—12=0, fx2+6x—7=0, gx2—Tx—44=0,
hx2+9x-36=0

-3 rs=2,3 3

1a9,x+3, bl6,x+4, ¢36,x—6, d1,x—1, e49,x+7, £25,x-5, g121,x—11, h64,x+8 2 ag,x+%,
25 5 49 7 1 1 121 11 81 9 _ _ _
bz—,x+§,c74—,x—§,dz—l,x—i,e—z—,x+—2-,f74—,x—§ 3ax=-1,5 bx=-8,2, cx=-1,3,

dx=0,-8, ex=-6,-8, fx=-2,12, gx=—-17,5, hx=-3,9, ix=0,-16 4d4ax=1+.2,bx=2+./5,
cx=—44_rAf3, dx=—3iAf6, ex=74_rA/ﬁ,fx=—5¢A/177, gx = 1:2Af2, hx=—3i2A/§,

ix=223/2,jx=-5+2/5,kx=4+3/3,1x=-7+5/2 5 ax=145-345 bx=241,-041,
cx=4.65-0.65 dx=0.74,-6.74, e x=—-0.39,-7.61, fx=75.24,0.76, g x=10.48,-0.48, hx=0.86, —12.86,
ix=11.74,4.26, jx=0.56,-3.56, k x=4.30,0.70, 1x=0.62, -1.62, mx=-0.81,-6.19, n x = 0.30, -3.30,

1 1 1

1
0x=9.62,-0.62, px=2.56,-1.56, qx=-0.85,-14.15, rx=10.32,0.68 6 a TARAIL b AR
c—L x+~1— d1 x+l e—9— x—é f—4— x—g g—9— x+§ hgé x+§ i—-?— x—~3-’— j‘—Lgx
100° 10° ~9° 3772577 57 4977 77 °16° 4’ 64”7 8’ 100° 10° 7 36°
7 ax=-0.13,-3.87, bx=5.62,-0.62, ¢ x=2.46,0.54, dx=0.54,-2.29, ex=1.79,-1.12, fx=0.87,-2.07

_J
6

1ax=-1,-2, bx=-2,-6, cx=-2,-5, dx=3,5, ex=-6,2, fx=4,6, gx=5,-2, hx=-8,1, ix=-11, 3,
jx=-7,6, kx=7,-4, 1x=4,10 2ax=_%,_37bx=_%_57cx=_§,_2’dx=%Z’engﬁ,
fx=3-1,gx=52,ha=-33,ix=-37 3”:—312[5’]”::5_32_@1,
cx=7i@’dx=_7iﬁ’ex=%—m’fx=5iﬁ,gx=_9i—m,hx=5im’
2 5 : : : 4
lx__3i6ﬁ’jx_7igﬁ’k =516JT3,1x=—1110Ja dax= 2+, bx=3x7.

cx=-1%2,dx=2+.J6,ex=4+.10,fx=-2+.7,gx=5+,22, hx = -3+2,3,
ix:512[5,jx:—_3_;_f_7,kx:3_33_[§,1x:%%@,mx:—_%_@,nx:i%_@

=
5

_ 6+ 1= 5+ ,/10 2+ J22
0x = 5 ,px = 7 3 , rx = 3 5
6 a There are no solutions. b b2 —4ac = 0 if the equation has solutions. 7 a5x>—7x+1=0, b2x2+5x-9=0,

c3x2-11x-7=0

1ax=0,2, bx=-5,5 ¢x=-3,3,dx=1,5 ex=1.65-3.65 fx=2.08,-1.08, gx=—-1,—-4, hx=4,

4
. . 3 2 1
ix=-2,6, jx=-0.30,-6.70, kx=3.45,-1.45, 1x=8.53,047, m x = 5 -4, nx = 3 3

, QX = ax = —%, b 1, cltis a perfect square.

-S5,0x =53,

5
z
3
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px=2.22,045 qx=4.53,-0.28, rx=027,-037 2 ax=0,5 bx=0,2, cx=0,4, dx=—4,3, ex=5,6,

fx=2,3 gx = %,—3, hx = %,4, ix = —%,2, jx=6.61,-0.61, kx=1.77,-6.77, 1x=1.27,0.39
3ax=-3,-5 bx=2,7, cx=-5,2, dx=-4,7, ex = 72,1, fx= g,S, gx=5.83,0.17, hx=11.20, 0.80,

ix=0.79,-3.79, jx=2.89,-1.39, kx=041,-491, 1x=1.55,074 4 ax=-8,3, bx=-2,4, ¢x=3,9,

dx = %,4, ex=-2,8, fx=-12,3, gx=1.24,-324, hx=5.65,0.35, ix=-1.13,-3.54, jx=9.11, -0.11,

kx=-0.65,-3.85, 1x=0.39,-028 5 ax=3,4, bx=-5,8, cx=-7,5, dx=3,6, ex=-2,10, fx = —%,5,

JTEABT g 113 2246 5 B k=3 M1 1 = 22O
2 2 2 2
7 3 31
6ax=-23,bx=3-10 cx=35 dr=088-113 ex=163-123, fx=052,-166

7 ax=2,y=4andx=-2,y=4, bx=0,y=0andx=-3,y=9, cx=3,y=9%andx=-1,y=1,
dx=4,y=16andx=5,y=25, ex=1,y=2andx=-1,y=0, fx=1,y=4andx=5,y=28, gx=3,y=6,
hx=3,y=4andx=-5,y=4, ix=4,y=10andx=-2,y=4, jx=3,y=2andx=4,y=4,

kx=13,y=8; andx=-2,y=12, 1x=2},y=12} andx=2,y=8 8 ax=-1,1,-2,2, bx=-1,1,-3,3,

cx=-2,2,-3,3, dx=-1,1, ex=-2,2, fx=-3,3, gx=-1,1,-4,4, hx=-3,3, ix=-2,2,-5,5,

jx=-575 kx=-1,1,-7,7, 1x=-2,2,-4,4 9 ax=-1,1,bx=-3,3, ¢cx = —iéé, 12@,—2,2
10 ax=0,2, bx=2,3, ¢x=0,3

1a56,b7,8, ¢c4,6,d7,9, e8, 11 2a8 b7 3 -3,5 4 a5,8 b2,7, ¢5,6,d8,9, 10,11
5 15cmXx12cm 612 cm 7 ax=6, b24cm? 8 11 9 a2s,3s, b5s, ¢No, the greatest height is
100 m when r=2.5s. 10 2 m 11 x=4 12 5cm, 9 cm 13 a3, b4, ¢20 14 x=8

15 %,% 16 b7 cm x4 cm 17 17 cm X 6 cm 18 a A =100x—2x%, b40 m x 30 m, 60 m X 20 m
Chapter 6 Review
1 ayes, byes, cno, dyes, eyes, fno 2 ay=x*>—4, by=2x>+3 3 ay=x>+3x—-2, by=x2—4x+7

4am=0,6 bx=0,-8, cr=0,-1, dn=0, % ep=3,-5 fk= %‘% 5ap=0,4, bu=0,-3,
. 3. 4
cn=-7,7, de=-3,3, ex=—4,-6, fc=4,-3, gy=6, ha=-8,4,iq = 5,7, jt= g,—S
6 aa=-4,4, bt=0,5, cbh=5-3, dy=4,-2, ek=2,11, fw = %,—4 7 ax=4,16,bx = 6+5.2
8 ax=-383183 b x=7.90,-1.90, ¢ x=0.56,-3.56, d x=4.30,070 9 ax=-2,-3, bx = % -5,
x = “2@, dx = 9i6J373 10 ax=7,-5, bx=0.44,-3.77, cx=2,10, dx=0.80,~7.47, ex=6,-5,

fx=4,7,gx=§,—6 11 a4,5, b6,10, ¢2,9 12 al2cmx7cm, b 38 cm 13 x=8 14 a6s,
b2s,4s, ¢35

Graphs in the number plane

1aRrR, bP,cP, dQ 2aB, b(C, cAE, dD E 3 a iTony, iiPete, iii Quentin, iv Robin,
b i Quentin, Robin, ii Pete, Steve 4 aA D, bB,CcD, dB 5B 6 C 7B 8§ D 9 A
10 A 1 A 12 aB, bC, cA 13 aD, bB, ¢cC, dA




Answers

Height

ght
Height
Height

Hei

14 a b [ , d

Time Time Time Time
15 16 18 a She probably opened a new account,
since the opening balance is $0.
= = b Tuesday, Wednesday, Friday,
o .on Frida
|5} )5} ¢ Y,
ac] as) d Thursday,
e Sunday
Time Time
Ban A
© ©
5 5
8 o)
& =
= =
0 10 20 30 40 50 0 10 20 30 40 50
Time (minutes) Time (minutes)
20 21
©
I 2
§ 2
3
Jan. Feb. Mar. April May June July
Time
22 a b d
() () () 0]
Q Q Q Q
g g g g
A A A A
0 10 20 30 10 20 30 0 10 20 30 0 10 20 30
Time (s) Time (s) Time (s) Time (s)

1 a 40 km, b Her speed increased, the line became steeper. ¢ noon, d 1% h, e 100 km, f 2% h, g200 km

2 a9am, b80km, ¢ il00km/h, ii 60 km/h, d noon, e 100 km, f25km 3 al6km, b6km, ¢ 10 am-noon,
d 18 km, e 14km, £3.30 pm, g32km 4 a150km, b 1.30 pm-2 pm, ¢ 10.30 am,

d 8.30 am, 9.45 am, 12.30 pm, e 9am-9.30 am, 10.30 am—11.30 am, fS% h, g 165 km

5 a6am, b 6.30 am, 9.30 am, ¢ 30 km, d Steve, e 30 km, f 180 km, g Steve — 40 km/h, Perry — 80 km/h
6 a200km, b 11 am, 3.30 pm, ¢ 150 km, d Sourav, e Irena, by 100 km, f3.30 pm-5.30 pm, g 54.5 km/h
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b2h, ¢12.30 pm, d 30 km/h, e 120 km

22 a

b 40 km/h, ¢ 3 pm, d 4.30 pm,

e 11.15 am, 3.15 pm

Exercise
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—1F

~

Y

AY
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A
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—
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\2) L
N
=Y \
MAZ
T

|
| —
iy
o
—
o
;
™) 7

k Ay
\\\;-
P
y AP
1+ BEE
X =101 2 3 44X
7
1 AY J3am=1,b=7, bm=2,b=-5, cm=3,b=4, dm=-1, b=-6,

=Y
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d f v A
i
N —'3—'2—'1\0'1 73 %
—2 \4\\
_3- \\)3
€ —4f Y*\
' _5_ \\)
Y Y N y \
g Ay h Ay i Ay
3t 3t \ 6F
r 2% [ ZW ~ ol
H—) 4
- 1 1 1 1 1 1 - / 1 1 1 1 1 - \yQ\J
T3 o101 2 3 X ¥4 35-1[01 23 45 % 3T+ 3
—1F -1+ 2 L
4 —2- —2' 1'
=31 =3r 3210l 2 3 %
Y Y -1
Y
J Ay k Ay 1 AY
5-
4-
3-
J/\\e\
Ir P
—'4—'3—'2—'1101 :'z"zizx

Y

7ay=-3x—-4, by=3x+4, cy=4-3x, dy=3x—-4 8 ay=3yx, by=—%x, cy=-3x, dy=%x

9ay=x+5 by=2x+6, cy=-3x+12, dy=%x—2, ey=§x—5, fy=—§x—4 10 ax=2, by=1,

cy=-2,dx=-1, ey=4, fx=-3, gx=3, hy=—4 11 ay=5 bx=2, cx=-3,dy=-5 12 ayes,
b no, cno, dyes, eno, fyes 13 ano, byes, cyes, dno, eyes, fno, gyes, hyes 14 ano, b yes,
cyes, dno, eno, fyes, gyes, hno 15 ac=-6,bg=7, cm=11, dz=-8 16 ay=x+7, by=>5x,

cy=2x+3, dy=4x—-1, ey=—x+8, fy=9x-5, gy=-"2x+7, hy=%x—2 17 aiy=9, iiy=11,
iiiy=0, bix=9,iix=1,6,ilix=2, cy=2x+3forO0sx<4,y=—x+11ford<x=<11 18 aiy=S8,
iiy=5 iiiy=4, b ir=7 iiy=5},65,8, iii3<1<51=6,9




Answers

x|3|=2]-1]o|1|2]3 10
ylol4|1|o]1]|4]09 B

cno, dx=0, e(0,0), fno, gy=0, hconcave upward
2al, b2 3a02 b26, c48, d73, e04, i
f1.7, g3.2, h44 6F
4 ald4, b22,¢26,d28, e09, f1.8, g2.5 h2.7
S5ax=+x17, bx=+28, cx=+13, dx=+24

. 4k
6 a i T o s <1 [~os] o [os] 1 [1s] 2 i
y| 4 [225] 1 10251 O [0.25] 1 |2.25| 4 2+ —7
y=x
"l 2]-s] -1 |os[ o [os| 1 [15] 2 4t L NA L
13 1H | X
y| 8 [45] 2 |05 0 [05] 2 |45]| 8 32 11 .0 123
W2 [s] -1 [-os] o Jos| 1 [1s] 2 Y
y | 12 16.75] 3 |0.75| 0 |0.75] 3 ]6.75| 12
AY
b Y
12 — 332 ¢ The curve becomes steeper as 1k
Y= the value of a decreases. - | L e
9 7 aB bC, cA T BP 1 23 [X
Ao 88 TS5 <o 1] 2]3] P
6 ol
) y|-9|-4|-110]|1]|4]9 B
3 H|= 1 _}2
cno, dx=0, e(0,0), —4+ y =]
B fno, gy=0, i
h concave downward
-2 -1 —6r
—8F
9 alfa> 0, the parabola is concave upward. —10r
b If a < 0, the parabola is concave downward. 7
10 aB, bC, cA, dD

11 ay=2x2 by=>5x% cy=% 2 dy=-2x2, ey=-3x% fyz—%x2
12 at = 0, time cannot be negative.

b s c i5m, ii 20 m, iii 245 m, A
A di3s, iilds, iii20s, e25m
13 a4x, bA=4x% cx>0, the d 1101
dimensionscannot be negativeor zero. 100 F
e i36 cm?, ii 64 cm?, iii 100 cm?, 90F
gl4dcmx3.5cm L
80
701
> ! 60
0 50F
40
30F A=4x?
201
101
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xl=2l-1lol 1] 2 2 The graphs of y =x2 + ¢ and
y=x2— ¢ (c > 0) are obtained by
translating the parabola y = x> upward

b or downward by c units respectively.
+3 x|=2|-1]101]2 3 a translate y = x> upward by 4 units,
2+1 Islz211]z2]5s b translate y = x> downward by 5 units,
¢ translate y = x2 upward by 7 units,
' S Talalol 12 d translate y = x> downward by 12 units

AT = o1 ]2
> yl2|-1]=2[-1]2
c d
AY A
AY Y

()
"/
v
‘\O
<Y
<Y
by
s
=Y

Ay AS g Ay Ay

/S 019

=Y

™
/

=Y

50,-8 6ay=3—-x% by=x2+3, cy=—x?-3,dy=x2-3 7 ay=x*+8, by=x% cy=x2-3
Y b Ay ¢ Ay dl Ay
9

A A\
e AP e 7T

9y=9-x2 10 ay=x2+5 by=x2-4, cy=x2-7, dy=14—-x% ey=—x2-5, fy=2—-x2
11 ay=2x>-3, by=7-42> 12 y=x*+3 13 y=3-x2




Answers

AY /

3a

C

Ar’fﬁy

2aix=0,2, bix=0,5
i?.y=0’ §1y=0 1 1 1
iix=1, V(1,-1), 111x=2§,V(2§, 125)
iv / iv
AY
'5 127, 123)
1
1
! -
0 0 1 5\
:
:
x=2%

d y € f

Y 1 1
18 1.5, 209

TN TV
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S
7 AY
’ Y 1,7)
5
(1,2) /
/ 0 2\\?
y = 4x —2x2
9ax=5=x./3, bx=9*2“/§ x=-3+5  10ay=x-2)x-7), by=2x+3)x-1),
cy—-(x+2)(x 6), dy=—(x—-4)(x—-06), ey=-3(x+3)(x—2), fy—— x+4)(x+1) 11 y=2x2—x+4
—

1ax= 3b(3—9) cx= 06

d i\y Ay
v 0 3.2 x - O3
(3,-9) (-2,-7)

SUL \ OZ, /j‘?"

d

(13, 174 = \'x
£ !
G, 31) (35, -173)
h i J k
s 13) y A A Ay
(= (5, 8) , (27,89
) / -13,-7) . 0 x
/I X \ N
l AY
(47,269 3 a(2-1). b(1,-5), ¢(4,45), d(-2,4), e(-2},-17)), £(2.32)

4am1n.=57 bmm——4ﬁ,cmax.=16l d min. ——23l emax——4l76,

fmax.zS% 5 -5 6 ay=x2+4x—10, by=x2+4x+10, cy=x2—4x+ 10,

dy=x>—4x-10 7 k=-12 8 ab=-18,c=11, b59
9 max. value = 15, when x =4

(@)
/R"

/s




Answers

By=(x+12 Ay y=(@-1)?

=Y

4

2 ay=(x— 1) - shift y = x one unit to the right; y = (x + 1) — shift y = x> one unit to the left.
by= —(x 2)2 — shift y = —x2 two units to the right; y = —(x + 2)2 — shift y = —x2 two units to the left.

y=—(c+2)

3a Ay ¢ Ay
13\\¢/f \\\,///
0
(3, 4) -
E ZDo| 15\,//
(1,-3) 4,22 °
YV y h
2.7) a5t 1 . P
/\ L4 L =

/o

x
m

l A)
(1 4)
3
9 A -
(-2,5) <>7 0
g
R

ﬁ

y=—(x-2y

/\

*y

<Y
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AY
2,4
AN
o\ x 0 = / 0
\ o T ¥ / \

S5ay=@+12+3,(-1,3), by=(x+3)2+4,(-3,4), cy=(x—2)2+5,(2,5), dy=(x—12+4,(1,4),

- ey=x+32-1,(-3,-1), fy=x-42-5,4,-5), gy=x+2?2-7,(-2,-7), hy=(x-4)?%+5,4,5),
iy=(—22-9,(2-9), jy=@+3)2+ 1, (-3, 1), ky=(x—572-12,(5,-12), ly=(x - 4)2 - 20, (4, -20),
my=@x+17?-7,(-1,-7), ny=(x+5+7,(-5.7), 0y=(x-6)>+3,(6,3)

6 ay=(+11)2+13,V(-15,13), by=(x -2 +23,V(21,23), ey=(x+3)* =57, V(-3.-5;)

=Y

2774 4
7 a b 8 a
—2(x—12+4
» & Y =1+ 4
¥
OkeS Y
2\ 0 4 “x \ 6
-8
1,-9
( ) 5 (1. 4)
b 0 x

y=3x+2)2-8
Y _ 5
y=(x+2)"-8
Ve

9ay=(x—-4)2+7, by=(x+2)%-1, cy=—(x—1)2+6,
dy=—(x+52+4, ey=—(x-3)2-10, fy=(x+4)2+8

10 ay=2(x—3)2+6, by=3(x+1)2-10, cy=-2(x—4)2+9,
dy=-4(x+2)2 -5, ey=-3(x+3)2+35, fy=4(x— 6211

2 atranslate up 1 unit
b translate down 2 units
¢ translate up 4 units

d translate down 7 units




Answers

Ya gy y=ob y=3% €
4 /
0 X
= 253

= 13
~y=x
5a(0,0), b(0,6), ¢(0,3), d(0,~5) 6 ay=x*~2 by=—x+2, cy=22+2, dy=—-2
7ay=x+7, by=x3 cy=x3-2

b

52 A Ay W WY
 — 27 —>
0 /1% N N[0 x

ﬁ 1> N 6

9 y==x*+5 10 ay=x3,by=%x3,cy=—3x3

wil—

—_
wi—| o

=

|
LI

|
T

|

—_

|

S8

|

w

|

W |wi—
N o=
—_

c Ist, 3rd, d ithe y-values decrease, ii the y-values increase, e iy is positive, iiyis negative, fno, gasymptotes,

hy=x,y=—x

23x—4—2—1—§0§124bx—6—3—2—1—§0§1236
y -3 -t[=2]4]-[4]2]1]3 y -5 |-1[15]-3|-6[-|6]|3[15]1]3

=611
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wI—
I—

—_

vl
o=

w !
Wi

=
[y

Y/

e

<Y

¢ 2nd, 4th, d iy is negative, iiy is positive, e yes, the x, y axes, fy=x,y=—
4 a b

\ y
e J

C

v d

\ y
oL

e

0

\o X
L

b

YA f y Ay h y
(1,2) (1,6)
0 X 0 0 i 0 >
x (1.-10) (1,-12)
S5ap=6, ba=—4, ck=-1, du:% 6 adunits, b15units 7 axy=7, bxy=10, cxy=-6, dxy=-20,
exy=3, fxy=-8 Sag)gcm
x| 1|2]14]5]10]20 d Hyperbola (x > 0)
y|20(10] 5| 4| 2 1




Answers

Yar T T20als6]ls|0]2
s [120] 60 [30 [ 24 [20 15[ 12 10
b s ¢ 40 km/h
120
100
E 80
3
Q 60
wn
40
20
1 1 1 1 1 1
0 2 4 6 8 10 12 t

Time (hours)

Yy
Lar T Tol11213]°"

y 025|051 [ 2| 4|8 8

¢ ithe y-values increase, ii the y-values decrease, d no, e asymptote, f the y-values are positive, g (0, 1), hno
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x| 2 |-15]-1]-05] 0 05| I |15] 2 x|-3|=2]-1]0 1 2
y|01]102103]06] 1 |1.7] 3 |52] 9 y| 8| 4|2 1 1051025

=

I
W
=

10

1 1 1
0 1 ) X

¢ ithe y-values decrease, ii the y-values increase, d no, e the y-values are positive, f (0, 1), gno
4 Yes, a° =1 for all values of a, where a > 0.

5 a b c d
o (O B I Y N Yie LY P
1 1 1

=Y

g 0| 7 0 X 0]
6am=16,bc=3,cw=%,dh=—2 7 63units 8 ay=7" by=3 cy=6"

9 a Reflect the graph of y = 2% in the x-axis. b =2 10 | _ s
Ay4Y y=5 y
! 1
<
<-_\1

X

0
\y ==

11 No, 6*=(2x3)*=2*x3* 12 Reflect the graph of y = 7¥ in the y-axis.

<
I
[
(o)
A
|
> —_
=
=Y

13 a Ay b &% c y,y
/ R e A 3
2 3 ..
I el A 2
1 - — >
0 X 0 X 0 X
d e f
Yy Ay AY
% A - 4 A -
0 3 X 0 2 x
0 x -7 -8
.................. < l__._._... e[ _____.
-1 “3 9

=Y



Answers

14 Ay The graph of y = 1* is the graph of y = 1.

A
Y

~<
Il
—_

=Y

1ax2+y2=9, bx2+y2=49, ¢x2+y?=1 2 ax’+y2=4, bxa2+y?=25, cx2+y?=16, dx2+y2=3,
ex2+y2=7, fx2+y2=10, gx>+y*=8, ha2+y2=48, i x2+y2=63, jx2+y*=1.44, kx> +y2=3.61,

1x22+y2=625 3 a3, b7 cll,d./5, eJ14, £./22, g2./3, h3./3,i3./5,j1.3, k17,135

4a Ay b Ay
6 /3

0 ;>6 > _5< 0 T x
6 -3

5a42+4)2=9, b16x2+162= 121, ¢252+25?=289 6 alj, b3, c2i, d3, e], f2!

7 a(6,8), (6,-8), b (6,-8), (=6,-8), ¢ (7, J51), (7,-/51), d (53,-5), (-54/3,-5) 8 ax2+y?=25,
bx?+y2=34, ¢x?+y2=17 9 ano, byes, cno, dyes, eyes, fno, gyes, hno, ino 10 ainside,
b outside, ¢ on circle, d inside, e outside, finside, g on circle, h outside

L Ay b J Ly
2 £l

e
=3
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A y
ol 2.
1/ \‘\ "’ :D
S0l 5 ox ans 0
4 \N~ —f’ P So —/l
~ 5] ¥a02
'

1alL bH, cP, dE, eC, fCU, gP, hL, iE, jH kL, 1C, mCU, nL, oH, pE, qC, rCU, sL, tP,

ul, vH, wE, xC 2 ay=-3x—1,by=3x-1,cy=1-3x,dy=3x+1 3 ay=x+5, by=x*-35,
2 X 2 X

cy=5-x*,dy=—x*-5 4ay x,by 2,cy x,dy 3 Say=1-x, by=x>+1,

cy=x-1,dy=—x>-1 6 ay=-2" by=2% cy=2%,dy=-2" 7aW, b0, cN, dL, eR, fI,

¢S, hG, iB, jJE, KV, 1F, mM, nC, 00, pkK, qA, v T, sP, tD, uU, vX, wH, xJ
8 a




Answers

9 adunits, b(3,4), ck = 12,y = 1x_2 10 a P(4,5),0(10,2), bm=—1 11 a(6,64), b (1, 1), (-1, 1),
¢ (-2,5), d(2,-4),(-2,-4), €(3,3),(-3,-3), £(2,4), g(5,3),(5,-3), h(0,0),(2,2),(-2,-2), i(-1,-2),(3,6)
15 24

12 ay=6x-2,by = = cy=3x+3, dx>+)?>=36, ey=2x>+11, fy=3(x+ )(x-5), gy = =,
hy=-5x+4,iy=2% jy=6—x2 ky=5-x3, ly=4(x-1)>-9

Chapter 7 Review

1aC, bB, cA,dC 2aB, bC 3B 4C S5SA 6a9am, b140km, ¢10.30 am, d 12.30 pm,
e 150 km, f 160 km, g Lloyd’s speed decreased, the line is less steep, h 90 km, i 60 km/h, j 9.30 am

TacToltl 213121 Tol112131218%2 |

y|=2ps -t 0] | vf4a) 2|02 1
y

N -1

2x+y=4 -2

2 -3

O M NG —4

) _5

9ay=4x-3, by=-2x 10 —%

1 a b AY
5-
| N
-1fo1 2 3 [* _
// Ay "“3
12ay=7-2x, by=2x-7, cy=-2x-7,dy=2x+7 15 I
13 ay=—{x, by=-5x cy=5x, dy=zx T
14 ay=4x+20, by=-3x-6 < —>
16 ay=5, bx=4 -lfy=-ty
17 ayes, bno
18 k=2
19 3y=x—6!b)’=2x+4,cy=5—x,dy=%x+1
20 21 y
y=x
0 X
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22a Ay LD Ay
6
0
\ [/ \ N
L/ x P)

=l

<Y

o
<Y
~—_
o
|
=Y

23 ay=-—x>-1, by=x2+1, cy=x>-1,dy=1-x?
24 a b
Y (3,9

0 6\ x 1,-9)

25 ax=4,(4,-6), bx=2,(2,5) 26 -21
27 a b

29 ay=42 by=x2-5 30 y=1
d

31 b
a Ay Ay ¢ Ay Ay

\Y

0 :x 0
(1,-6)

<Y

>
=
—2
—3
4
Yy
34 r=—4u=-2 35ay=2—4,by=—— 36ay=§,by=§,cy=—§,dy=—]—c
3 X X 3




Answers

37 a

y

{,3)

b

(-1,3)

38 a

|0

39 ay=3v+4, by=4~

41

\Y

|

VAR
N

-
>
X

=Y

|0

40 ax?+y2=25 bx2+y2=18

42 a

AY

-3

43 a P(3,11), O(-3, 11), b P(2, 6), O(-2, -6

IR Data analysis and evaluation

1a x | Tally | f |cf | fx

43 Il 2 2 86
44 I 3 5 132
45 1l 4 9 180
46 | M 51 14| 230
47 Il 2|16 94
48 I 3119 144
49 Il 2|21 98
50 1 4125 | 200
51 Il 2| 27 102
52 I 31 30 156

30 1422

c 19,
d13.3%

A\ ~

I/
“

N W R W
N

\ 1/

/

M

43 44 45 46 47 48 49 50 51 52
Age (years)
2a7 b25 ¢7, d40, e 12.5% 3 a5 bs, c¢l, dYes,38,
e Yes, 2-4, £36% 4 a30,b202cm, 164 cm, ¢ 184 cm, d 18
5 al56, b29.6, c4.8, d11.8 6 all, b28, ¢39, d789
7 a4, b10, ¢31, 37, d no mode 8 a27, b33, ¢34.2, d51

Frequency

—
T

9 amean = 11, median = 10, mode = 16, range = 25, b mean = 26.5, median = 28.5, mode = 29, range = 25,

¢ mean = 59.3, median = 59, mode = 62, range = 19, d mean = 35.7, median = 33.5, mode = 32, range = 15,

e mean = 124.7, median = 125, mode = 117, 134, range = 20, f mean =95.1, median =95, mode =94, 97, range = 8,
g mean = 8, median = 8.1, mode = 8.3, range = 1.5, h mean = 13.9, median = 14.0, no mode, range = 1.6

10 a mean =4.4, median = 5, mode = 6, range = 5, b mean = 13.7, median = 13, mode = 12, range = 5,

¢ mean = 19.0, median = 19, mode = 15, range = 24, d mean = 39.6, median = 40, mode = 38, range = 22

11 a

x f c.f. fx
17 4 4 68
18 2 6 36
19 4 10 76
20 3 13 60
21 6 19 126
22 5 24 110
23 3 27 69
27 545

b mean = 20.2, median = 21, mode = 21, range = 6
12 a43, b7, c16yrs, d5yrs, e 15 yrs, f14.9 yrs

13 a Stem | Leaf b 30, ¢ $36 000, d $28 000,
13 9 e $25 000, f $23 500,
$22 100, h 53%
1© | 02 4
5
1715667899 14 210, b26, 2.6, d4,
20102344 e 7th, f4th
20155567799 15 al4, b75
30 [ 012 4
36 | 6
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16 a b 30-32, ¢31.3°C
Class | Class centre Tally Frequency | fXxc.c. Demountable classroom temperatures
(cc.) f) d p
24-26 25 111 4 100 3k
27-29 28 M 6 168
: 30-32 31 M 11 8 248 28F
33-35 34 Wl 7 238
. 36-38 37 Wi 5 185 N 24r
30 939 %
=] 20 B
o
(]
b=
17 a 17-21, 22-26, 27-31, 32-36, 3741, 42-46, S %g I Y N L
b 30, ¢27-31, d21, e32yrs 18 4 i=
19 a 17, b216, ¢28 20 a25, b8 = 12k !
21 adecrease, b increase, c stay the same g !
22 astay the same, b increase, ¢ decrease 6 L
23 a61.2, b62.5 24 63 25 92% sl !
26 79% 27 69.1 28 a 53, b29 !
29 al6, b95 30 x=5,y=38 I
it |
1
0 L L L L

Ll
25 28 31 34 37
Temperature (°C)

(Class centres)
e31.5°C, fYes
1 a66, b37 2 a42, b65 3ai2 12, iil0,iii7, iv4,9, v5, b i0, 20, ii 20, iii 7, iv 3, 15, v 12,
4 a i8, iil3, iii 10, 14, iv4, b i20, ii 27, iii 19, 31.5, iv 12.5, ¢ i27, ii 47, iii 38,52, iv14, d i29,
ii 39.5, iii 30.5, 49, iv 18.5, e i32, ii 66, iii 55,70, iv 15, f i 36, ii45.5, iii 38, 60, iv22

5 amedian = 17, quartiles = 14, 20

13 15 17 19 21 23
b median = 8, quartiles = 6.5, 14

4 6 8 10 12 14 16 18 20
¢ median = 31.5, quartiles = 28.5, 35.5

24 26 28 30 32 34 36 38 40
d median = 6.5, quartiles =5.7, 7.2

— ———

50 54 58 62 66 70 74 78




Answers

6 amedian=5,IQR=3, b

— ————

1 2 3 4 5 6 7 8
7 a i25%, ii25%, iii 50%, iv75%, b7 8 84 9 18 10 a extremes = 3 yrs, 9 yrs, range = 6 yrs,
b 5.5 yrs, ¢4 yrs, 7 yrs, d 3 yrs 11 a5, b6.5 12 No, the median is the middle score of all the scores not
the middle score between the quartiles. 13 a 32, b30.5,33, c2.5,
d

— —

29 30 31 32 33 34
14 a median =49.5,IQR =2, bmedian=4,IQR=2.5 15 a46yrs, b 76 yrs, ¢ i 18-33 yrs, ii 33-55 yrs
16 aF, bT, ¢cF, dT, eF 17 a b $400, ¢ $180 19 1
361

(98]
[\)
T

[N (S )
&~ oo
T

[\
&)
T

—_ =
N o0
T

—_
[\
T

Cumulative frequency

co\O
Il
|
I
1

N
T

200 300 400 500 600 700
Weekly salary ($)

1ai20,iiY(x- x)2 = 124, iii 5.0, b i59, ii Y (x-X)? = 134, iii4d7 2 ax =590, =19,
b)’c=17 . = 8.0, cx—202,0n=6.2,d5c—3436 5.0, e)’c—170,(5,,=7.9,

ffc: 47, =27 3aill7 iil2, iiil3, ivl.5, b 1977 1197 iii 96, iv 1.6, ¢ i31.9, ii 32.5,
iii 35, 6 4 arange=22,6,=6.7, brange=4,06,=1.5, crange=7,6,=1.9, drange=4,6,=1.2
5 aSyrs b 24 yrs, ¢23.5 yrs, d 22.7 yrs, e 1.8 yrs 6ax = 284,0, = 139 bx = 25,06, = 10.6

7 all°C, b4.5°C, ¢2.9°C, d The range and standard deviation, since there are no outliers. 8 a 136, b 17,
¢ 27.4, d The interquartile range, since the range and standard deviation are affected by outliers (9 and 145).

9 In Lucy’s class — the standard deviation is smaller in her class. 10 aF, bF, ¢T 11 c,=0, the scores
are all equal to the mean (i.e. ¥ (x-%)> = 0, .. 6,=0). 12 a 4.4, b The standard deviation would increase
because the extra score is a long way from the mean. 13 a Wombats: X = 952,65, = 7.2,

Ferrets: x = 95.5,0, = 4.6, b The Ferrets, the standard deviation of the Ferrets scores is less than the standard
deviation of the Wombats scores. 14 a Mrs Bremner’s class: X = 78.3, 6, = 11.1, Mrs Spencer’s class:

x = 718,06, = 8.8, b Mrs Bremner’s class — the mean is higher for her class.
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¢ Mrs Spencer’s class — the standard deviation is lower for her class. 15 ax = 4,0, = 2, b The mean would
increase by 5, the standard deviation would not change. ¢ The mean and standard deviation would both be 5 times
greater. 16 The standard deviation would not change since the spread of both sets of scores is the same. That is,
the average distance from the mean is the same in each set.

1 a68, b52, ¢76, d44, e84, £36 2 a English: 46, Drama: 45, b English: 88, Drama: 69,
¢ English: 67, Drama: 57, d English: 39, Drama: 41 3 a45, b69, ¢33, d81, e63, £54, g65, h47, i39,

j71, k24,189 47 5 a6,b65 ¢c74, d50 6 als.d above X, b2s.d. below x, cl% s.d. below X
7 Science, the Science mark is 1% s.d. above the mean but the Maths mark is only 1 s.d. above the mean.

8 aTest2, bTest1, ¢Test1, dTest2, eTest1, fTest2, gTest1, hTest1 9 a i80, ii 56, iii 92, iv 44,
b i 74, ii 66, iii 82, iv 60 10 No, she will fail. 11 a58¢g,72g, b51g,79¢g, c44¢2,86¢

12 a 68%, b 95%, ¢ 34%, d 13.5%, e 81.5%, £ 16% 13 a 272, b 380, ¢ 136, d 326, e 64, f10

14 $340-$800 15 10.2-13.8 km/L 16 a2.5%, b No, the mark would be 4 s.d. above the mean.

17 a x will increase, ¢, will increase, b X will decrease, 6, will increase, ¢ X will stay the same, ¢, will decrease
18 a x will decrease, 6, will decrease, b x will increase, 6, will decrease, ¢ X will stay the same, G, will increase

1a b c

>
o oy 3
g = 5
(D) (D] =
= = =X
S o g
< 2] =
= I s

> > >
Score Score Score

2 anegatively skewed, b positively skewed, ¢ symmetrical 3 a i positively skewed, ii yes, 9

b isymmetrical, ii no, ¢ inegatively skewed, iino, d i positively skewed, ii yes,8 4 Positively skewed
5a . b3, ¢51

6 anegatively skewed, b symmetrical

Score
7 a . b Yes, 88,
R ¢ positively skewed,
do
L] L]
L] L] L]
L] L] L]
L] L] L]
L] L] L] L]
L] L] L] L] L]
L] L] L] L] L] L]

50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89
Speed (km/h)




Answers

8 No, skewness only applies to numerical or quantitative data, not categorical data.

9 a Stem | Leaf b No, ¢ Positively skewed, d No, most of his scores are low.
0 346 8 10 a Negatively skewed, b Positively skewed, ¢ Symmetrical
1 233567 Ll &
2 012447 7 8 Absentees | O | 1 | 2 | 3 |4 | 5|6 |7 |8 |9 |10]11]|12
3 14569 Frequency | 1 [ 1 |22 |2|3]|3]|3|3|5]9]|38]6e
4 015 b lowest score =0, highest score = 12, median =9, lower quartile = 6, upper
5 2 4 quartile = 11.
6 1 c
k —
0 2 4 6 8 10 12
Speed (km/h)
d negatively skewed
12 a Stem | Leaf b Bimodal, ¢ No
76 | 7 8 13 a ipositively skewed, ii negatively skewed, b no skew
g0 | 1 22334444 14 a 047, b-0.43
89 | 556 6 7
9O 1001122234
99 |56 679

[Exercise | IIEEN

1 a i36, ii43, b 12, ¢ Monday, d 73, e Monday, f 10% 2 a i August, iiJanuary, iii September,

iv December, b September, October, July, ¢ January, February, March, December, d January, February, December
3 a 14000, ii 4500, iii 1750, b i3000, ii 4500, iii 3750, ¢ i Females, ii Males, d i 8250, ii 17 500, e 1500
4 al0Om, bl5m, ¢ i25m, ii54 m, iii 80 m, d4m, e46 m 5 a Alice Springs: mean = 28.4°C,

median = 29.3°C, range = 16.7°C, IQR = 11.5°C; Darwin: mean = 31.6°C, median = 31.7°C, range = 3.5°C,

IQR =1.6°C. b Yes, although Jan, Feb, Dec are hotter months in Alice Springs, the temperatures are more
consistently high in Darwin throughout the year. 6 aYr9, bYr8 ¢Yr7, dYrl10, eYr9, fYr8

7 aSam, b Bob, ¢ Ros, d Bob 8 a Yr 7: lowest score = 20, highest score is 90, median = 55,

lower quartile = 30, upper quartile = 70; Yr 8: lowest score = 40, highest score is 95, median = 70,

lower quartile = 55, upper quartile = 80. b Yr 7 — 40, Yr 8 — 25, ¢ The students results have improved greatly.
In Yr 7 50% of the marks were greater than 55, in Yr 8 75% of the marks were greater than 55.

9 a First round | Stem | Second round b Round 1: mean = 74.75,
median = 74.5, mode = 72;

98 7|62 |5777 Round 2: mean = 73.63,
443222200797 0011123344 median = 74, mode = 67, 71
9887655517915 56678909 ¢ Mean, since there are no outliers.
4310 30 |2 d Second round
8> | 5
10 a b Castledon — 2.1, Renville — 3.0,
¢ Renville has 6 more rainy days (80)
Castledon I i compared to Castledon (74), and the rainfall
pattern is more wide spread.
11 a20, b ix = 1585,0, = 857,
) ii x = 25.55,6, = 11.20
Renville ] —

0 2 4 6 8 10 12
Number of rainy days
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First half — —

Second half I |

| 0 4 8 12 16 20 24 28 32 36 40 44 48
d Overall, the team concedes more points in the second half. 12 aThe means are all7, b iC, ii A
cA:x=70,=11;B:x=70,=14;C:x=70,=16

Chapter 8 Review
1a b

x Tally f c.f. fx sl
56 I 2 2 112
57 Il 3 5 171 7r
58 Wl 7 12 406 6 N,
59 W | 6 18 354
5T
60 1 3 21 180 &
(]
61 Il 3 24 183 sS4t
(]
62 Il 4 | 28 248 = 4l //\
63 I 2 30 126 //
2 L
30 1780 \
i \

56 57 58 59 60 61 62 63

Time (s)
cl18, d20%, e63s, £58s 2 a27, bl189cm, 148cm, ¢7, d 169.7 cm
3a °
L] L] L]
L] L[] L]
L] L] L] L] L] L] L] L[]
L] L] L] L] L] L[] L] L] L[] L[]

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
Number of students absent

b yes, 36-38, cyes, 50

4 a mean = 14, median = 15, mode = 18, range = 17, 6, =5.5, b mean = 46, median = 45, mode = 59, range = 68,
0, =21.3, ¢ mean =34.5, median = 35, mode = 30, 37, range =9, 6, = 3.1, d mean = 5.4, median = 5.1, no mode,
range =3.8,6,=1.3 5 amean = 3.8, median = 4, mode = 5, range =4, 6,, = 1.3, b mean = 26.7, median = 27,
mode =23, range = 15,6, =5.1 6 a6, b17yrs, ¢29, d6.9%, e 15yrs, f 14 yrs, g14.2 yrs 7 a82, b54




Answers

8al2, bl, c4dyrs, d72.5yrs, e 73 yrs, £72.1 yrs, g 1.4 yrs
9 a

b21-25, ¢14, dx = 198,65, = 5.8

Class Class centre Tally Frequency | fXc.c.
(c.c.) o) 10 a 112, b 32 11 10
12 a iincrease, ii decrease,
1-5 3 ' 1 3 b i decrease, ii increase,
6-10 3 | 1 3 ¢ istay the same, ii stay the same
13 a70.1, b71.4 14 92% 15 50
11-15 13 I 4 52 16 a iLS.=1,HS.=9, ii6, iii 8, iv 3,
1620 13 I 3 144 v8, vi5, b i25%, ii25%, iii 50%, iv 25%
21-25 23 W T 12 276
26-30 28 I 4 112
30 595

17 a i10, iiQ, =6,Q, =15, iii 9, iv
— ——

b i35.5, ii Q, =26, Q, =43, iii 17, 4 6 8 10 12 14 16 18 20

iv
—_—— ——

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

¢ i71,iiQ,=60.5, Q,=82.5,iii 22, iv
— —
52 96
L L 6I0.5 L I,71 L L 82.5 L L L L
50 60 70 80 90 100

18 Q;=3,0Q;=6,LQR.=3 19 a46, bQ,=44,Q;=465,¢25 20A 21 B

22 aPetersham: x = 224.4,6, = 43.0; Manly: X = 242.8,6, = 82.9, b The Petersham team had a lower
standard deviation, so they were the more consistent team. 23 a62, b26, ¢c56, d32 24 6

25 atestl, btest2 26 a 178, ii54, b 158, ii88 27 a68%, b95%, ¢99.7%, d 34%, e 13.5%, £2.5%
28 a 136, b 190, ¢5% 29 apositively skewed, b negatively skewed, ¢ symmetrical

30 aBoys: x = 75.1, median = 74.5,0, = 7.4;Girls: X = 72.1, median = 73.5,6, = 7.5

b The boys have a higher mean and median so they are slightly fitter than the girls.

BER Probability

1 4 3 3 2 2 18 &2 1
1313’b 26’d13’ 3 ZaIO’bIO’ §’d§ 33125 “E’ 50,byes

4 aiAdandB,Dand F, iiAand B,Cand E,D and F, Eand F, b P(A) = -,P(B)= l,P(C) P(D)

_3 _2 1 ¢4 1 1 1 19 7 P RTIN | .
P(E)= 1, P(F)= ¢ Sa— bs,c3,d0 6ag,bg,cr,d, e 7alﬁ,uﬁ,mﬁ,1v7,
11 13 23 1 1 1 1 1 1 1 1
bln,nE 8a- b = ,dm,em 9a5.,bz,cp,d5, ez, f7,83 10 P(T)
P($)=3,P(Sand )= 5 11 12ail iil.b2 cl, 15
d6or8
13 aP(D= 2, PE)= 1,
) the coin is biased towards
tails.

c toss the coin a large
number of times.
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« 2 el seel s 2 o 1  se 1 see 1 2 1
1::115,115,1115,1v§,b1ﬁ,ug,mé,w§,v§
2a ) soccer b A ¢ car
cricket <
basketball B car bus
o soccer = C train
sw1n11mng< car
basketball D
bus
. soccer A bus
tennis < ik
ain
basketball B
car
B C
train bus
D train
A
B
C
C
D
A
B
D
C
D
d H @ caramel
H< beef <
T chocolate
H
H . caramel
T < salmon chicken <
T chocolate
H caramel
H< pork <
T T chocolate
H caramel
T beef <
T chocolate
. caramel
turkey chicken <
chocolate
caramel
pork <
chocolate
3aig,iig,iiig, ivy, bij, iy, i), ciPB) =1, PU)=],P(D)=}, iig,iii3, d i}, iig, iii
1 ee 1 ese 1 o 1 . 13 el s 1 ese 3+ 3 2 e 1 ee 1  ses 1 o 7
4alT§,ll§E,lll§,1V0,V—,Vl—1§,blg,llgg,lllgé,lv?,v? 5324,1§,11§,111§,1vﬁ,
s 1 ee 1 ess 1 a. @ 5 e 1 ee 1 ee 1 o 1 1 e 7 e 1 e 3 ese 2 . ] 1 q 2
blg,113—6,mﬁ,lvg,vg,c11—6,11‘-1,1115,1v£-t,v1—6,v1ﬁ,d12—4,11§,1113,1vﬁ,v§,v1§
e 1 es 1 s 6 s 36 5 . e 2 eee 3 2 1 e 1 ee 1 eee 5 e ] 35 . 47
7314_9’“4@’1“57“'4@’Vi’bll’llz_s’lllg"VE’V§’CIM’“TZ’szt’lvﬁ’sz’“Is’
P T [ I ] 1 1 27 1 1728 27 1 1 25 1
d1§,115—2,1112—6,1v2—6,v1—69 8a6_4’b2197’c2704’d2197’ 4394 9aﬁ’b3_6’c1296’d7_2’
16 1 1 1 8 271 PO T (e L | 13 351
e 102151—6,bm§,c7—2,dﬁ,em 11211296,bla,ua,ml—é,lvﬁ,vﬁ 123470—0’
b2 e, d> 13 a281474976 710656, b2.8%, ¢ 1.7%, d 88.5%



Answers

1 aAB, AC, AD, BC, BD, CD, b il, i L, ii L

20 2
2a blzo’ s iz, ive, v
2 I 3222 see 4 2 22
0 X 3 a 90, b81c1§,114—5,1114—5,1v4—5
1 3 9
4 blO’ 1o’d10’ 10
22 25 24
0 5 all2s, b1376,11ﬁ,111ﬁ,c—
qil oo 25 i oo B o i3
2 6315,115, 105,b10 11455,1116,1v§
1 s 1 i Iosee 1
3 731100’ 100’b120’ 30 Mg
e 1 s 6 es 21  sss 1 . 3 e 27 s 1 ess 11
4 8316—6,11ﬁ, 11,b1220,155,1114%,1v27),c1a,nﬁ,mm
0 9!
3
1 1 Lo¢2 3
2 10 a b cz, d E
3 1 ee 1 e | §i 2500 g 2 gy 100
Maig, iig, i 5, i 425 b i 51’ ! 556510 More VY o
4 12 hard hard or hard-soft
64 1 1
0 13a 16660’ b 62435 C s d 108 290
14 49 62
3 ! 143495’b825’ 825’d2695’
2 e Assuming the questlon means only two of the numbers are greater than 50 the
4 probability is = 198 . If the question means at least two, then the probability i 1s >
0
1
4
2
3

1 a 22100, b15 i 2a;,b$833, cno 3 bgame3, cyes, game 3

30 155
5 a2598960, b i — 13 , di 6636340 6 ano, b games 2 and 3, ¢ no, the expected return is $8.33 for each game
7 P(Jae wins) = 1 , P(Jemima wins) = P(Draw) = - . The game is not fair.

8 P(Blake wins) = 1, P(Cynthia Wlns) =z, P(Draw) = <. The game is fair.

6 _ | ess 729 o 1 i 1 N |
938_262144’bl§’llm’lllM’lva 10315, bl—,llg,Cl§,ll§
11 Limb = $15, Eyesight = $50, Hearing = $10, Death = $1.

15 P(Ngaire wins) = % , P(Mairaid wins) = }t + é + 116 +...< % . The game is not fair.

16 P(Jae wins) = g , P(Jemima wins) = % . The game is not fair.
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Chapter 9 Review

. s 1 1 6 1 5 1 1
1aJandL,bthecardlsnotablack]ack,CIE,112,111E 2 a 36,b ¢ 3319’b1_49’c§’
9 4 s 2317 s 813 ses 2477 1959 i 7 3 3
d19’ 19 4al33000’"40000’“157000’bUtlhty’cs9500 53100[”25’ 10’CF)’d§
1 11 11 T | PYP P | 1
6 I alé,n%,mﬁ,b 7a12,b1-,llﬁ,m§,1v§,vi
8 a AB, AT, AC, BB, BT, BC,CB, CT, CC,DB, DT, DC, b i 1, ii 5, iii }, iv ]
@ 9 a HOR, HOB, HOW, HER, HEB, HEW, TOR, TOB, TOW, TER TEB, TEW
il il gy L 1 ii 1 13 07 7
bli, g il &, 0V 2, V5 10b11.§, 5o il =, ivg, v o
s 12 e ] 352
11 a i 52 i 7, iii m, b i 5o Al i 100, ¢ best estimate is 12 white, 6 yellow, 2 black,
. o o o s+ 81 see 720 . 3486 784 401
d best estimate is red — 173°, blue — 90°, green — 97 13 ai 19, o il o, 1V s e

26
b i (9) 14 a WX, WY, WZ, XW, XY, XZ, YW, YX, YZ, ZW, ZX,ZY, b ié, i %, fii é, iv%

19
IS a WUCECAFT b 1 , i 511-, 1113, iv Ili’ v %, vi EZT
G| ES (I U N N (S 16 aCA CM, CJ, CH, AM, AJ, AH, MJ, MH, JH
A | — | AB| AC | AD | AE | AF | AG biz i 2 il 2 17 L
’ 10° 10 10

B [|BA| — | BC | BD | BE | BF | BG 1 53 28

Z 18a”0,b5, s’dss’ 55

<| C |CA|CB| — |CD|CE|CF|CG ; a 1

E 193 ,b'—,c“ad“’e“

Z| D |DpA|DB|DC| — |DE|DF |DG %> 45 450 C 45~ 30

&) 20 a2 598 960, b 308 915 776, ¢ 9 765 625
9|2 | Ee Ee |[ED | || e Ee 21 P(Jemima wins) = %, P(Sam wins) = JT , the game is
F [FA|FB|FC|FD|FE| — [FG fair 22 a $8.33, not fair, b $8.33, not fair,
G |GA|GB | GC|GD |GE|GF| — ci «, ii $10, iii yes 23 P(David wins) = %,

P(Samantha wins) = -, the game is fair

Further trigonometry

1 a0.64, b0.34, ¢0.87, d 0.98 2 sin (180° — 0) =sin O 3 acos 50°=0.64, cos 130° =—0.64,

b cos 10° =0.98, cos 170° =—0.98, ¢ cos 40° =0.77, cos 140° =-0.77, d cos 80° =0.17, cos 100° =—-0.17

4 cos (180°—6)=—cos 0 5 asin 150°, b sin 130°, ¢ sin 45°, d sin 75°, e sin 107°, fsin 68°, g sin 81°,

h sin 13° 6 acos 160°, b cos 110°, ¢ cos 60°, d cos 25°, e cos 95°, fcos 78°, gcos 139°, h cos 43°

7 1.20 8 a30° 150°, b53°,127°, ¢12° 168°, d34°, 146°, e8°, 172°, £48°,132°, g21°,159°, h55°, 125°,
i29°, 151° 9 a60°, b70° c160° d 140° e65°, £106°, g32° h76° il23° 10 a 0.8, b 0.94, ¢ 0.96,
d0.54, e0.44, £0.77, g0.92, h0.98

1 apositive, b positive, ¢ negative, d negative, e positive, f positive, g negative, h positive, i positive,

j positive, k negative, 1 negative, m positive, n positive, 0 negative, p positive 2 aacute, b obtuse,

c obtuse, d acute, e obtuse, f acute 3 asin 80°=0.98, b —cos 40°=-0.77, ¢ —tan 20° =—0.36,

d —cos 55°=-0.57, e —tan 46°=-1.04, fsin28°=0.47, g—tan 79° =-5.14, hsin 65°=0.91, i—cos 72°=-0.31,
jsin 16°=0.28, k —tan 58° =—-1.60, 1—cos 9°=-0.99, m —tan 21° =-0.38, n —cos 27° =—0.89, o0 sin 43° =0.68,
p —cos 86° =—0.07, q sin 84° =0.99, r —tan 66° =—-2.25, s —cos 48° =—-0.67, tsin 11°=0.19

4 a—tan 51°45" =—1.2685, b sin 74°33" =0.9639, ¢ —cos 15°52" =—-0.9619, d sin 43°40" = 0.6905,

e —os 66°9" =—-0.4043, f—tan 22°16"=—-0.4095, g —cos 30°24’ =—-0.8625, h —tan 80°53" = -6.2316,

isin 14°28" =0.2498 5 a9°,171°, b 15° 165°, ¢57°,123°, d37°, 143°, e4°, 176°, £25°,155°, g11°,169°,
h 49°, 131°, i23°, 157° 6 al21° b 173° c101°, d 137°, e 118°, f147°, g 106°, h 134°, i 112°

7 a32°,148°, b36° c¢129°, d 117°, e62°, f11°,169°, g 146°, h63°, 117, i65°, j48°, 132°, k 104°, 1127°




Answers

sal b L ¢ /3 a3 e@,f—L gL p-L j.1

2\ 2 20 B2

9a X 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
sin x 0.0 0.2 0.3 0.5 0.6 0.8 0.9 0.9 1.0 1.0
cos x 1.0 1.0 0.9 0.9 0.8 0.6 0.5 0.3 0.2 0.0
tan x 0.0 0.2 0.4 0.6 0.8 1.2 1.7 2.7 5.7 —

X 100° 110° 120° 130° 140° 150° 160° 170° 180°

sin x 1.0 0.9 0.9 0.8 0.6 0.5 0.3 0.2 0.0

cos x -0.2 -0.3 -0.5 —0.6 -0.8 -0.9 -0.9 -1.0 -1.0

tan x =5.7 =21/ -1.7 =12 -0.8 0.6 -0.4 -0.2 0.0

ii iii y

VI=COS X T

0 :\: } } }
t t t t t } X T
O oo o 20 150180 £ .05 4 b ONGE 1RO-1RO A
1+

y=tanx

I
0 —_— g
1 30 60 9:0 120 1597180 *

10 al, b0, ¢ i0°<x<180° iinone, d x=0°, 180° a4 :
11 al, b-1, ¢ 10° < x<90° ii 90° <x =< 180°, d x=90° i
12 ano, bx=90° ¢ i0°<x<90° ii 90° <x< 180°, dx=0°, 180° T |
24 !

|

|

|

|

1aa=105, bv=225, em=32 23%,b0.6,cll—2 3aa=89, bg=252, ck=2.7, dh=286.5,
en=273, ft=249 4 a54°, b 15°, ¢28°, d25° e68° f36° 5 ap=208, bw=222, ¢c=76.0,
df=349, eu=20.6, fz=514 6 a27°31’, b7°5, ¢43°45’, d 29°38’, e21°44’, £51°30" 7 a 132°,

b 160°, ¢ 120°, d 128°, e 114°, f148° 8 b71° c¢141.4cm 9 a 102 mm, b 76 mm, ¢ 208 mm

10 a20cm, b 6Af6 cm, ¢ 24 cm 11 a 46°, 134°, b 29°, 151°, ¢ 16°, 164° 12 b 24°14’, 155°46,

¢ 139°18’, 7°46’ 13 52°

1aa=104, bu=70.7, ¢54.3°, d22°7 2 177 m 3 67cm 4 a34°, b26.3km, ¢9.3km

5 20.3 cm 6 73°44’ 7 b 16 cm 8 al2.1cm, b31°22' 9 alM=762m,LN=933m, b$12558
10 54 cm 11 37.2cm 12 Betty is closer by 6 m 13 b45° 14 a12.2km, b73m, ¢38.5m, d338m
15 a ZACB =39°, bearing = 129°, b ZPRQ = 23°, bearing = 203°, ¢ ZFHG = 37°, bearing = 307°,

d £YZX = 46°, bearing = 046°

lag=11,bz=.13,¢p=5 2ai, bl c-f 3ap=117 bk=135 cv=170, d1=343,

eg=257, £d="79.8 4 a56°, b87° ¢102°, d79° e50° f146° Saa=52 bg=103, cm=10.8,
dz=17.8, er=46.1, fj=151.1 6 a80°24’, b47°26", ¢ 114°37’, d 62°14", e 9°46’, £85°49", g 17°45,
h 98°36", 160°19” 7 ac?=d?+ b2 b Pythagoras’ Theorem is derived. 8 x=26 10 24°, 31°, 125°

Max=.13,bx=.21,cx=.73 12 a45°, b 120°, ¢30°
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1 al04cm, b11.97 m, ¢41.75°, d 128°12’ 2 a76°32, b40°25 37° 4 817 m 5 63.7 km

6 0S=294cm, PR=17.4cm 7 70°18’ 8 a Amelia — 240 km, Elizabeth — 210 km, b 399 km

9 a93°40’, b 86°20°, ¢ 11.6 cm 10 a 13 cm, b 131°29’ 11 b 120° 12 a 82.8 km, b 29.1 km,
c¢12.5km, d 12.6 km 13 a LABC =177°, bearing = 035°, b ZPQOR = 113°, bearing = 239°, ¢ LXYZ=96°,
bearing = 158°, d ZEFG = 82°, bearing = 316°

1 a64.0cm?, b 1855cm?, ¢331.6cm?, d353.1cm?, €903 cm?, f244.1cm? 2 a55.41 mm?2, b220.3 cm?,
c625m? 3 a239.6cm? b95.7cm? ¢8883cm? 4 al20cm? b5cm 5 62cm? 6 253 cm?

7 a 16./3 cm2, b 12.5 cm?2, ¢ 21 cm? 8 a42°, b24°, c152° 9 al1973 cm3, b 153.6 cm? 10 5.35ha
11 aA= % ab, b The standard formula for the area of a triangle is derived. 12 a 136.8 cm?, b 96.5 cm?,

c403cm? 13 24./3 cm?> 14 h=45

1 ax=103, bk=89, ¢cp=21.8, dn=100.7, ea=17.1, fz=113.9 2 a33°35, b71°47, ¢97°11’,
d 33°2, e169°17, £48°50" 3 40° 4 150° 5 a25.6lcm, b38°32" 6 332m 7 105°24
820m 9 ag83°31, b17l mm?> 10 a153°, b399m?> 11 all4°, b8cm 12 b52.6cm

13 b 4./6 cm 14 41 m? 15 a i62°117, ii 19.9 m?, b i 84°16¢’, ii 19.9 m? 16 a2l m, b 142.5 m?

18 ax=11, by = /97 19 a 18 km, b 050° 20 1008 NM 21 a77°24’, b189cm 22 a56.6cm,
b 28° 23 a125°, b73° 24 a26.7cm, b 19.4 cm 25 a22cm, b 13cm 26 a58°, b49°, ¢13.6cm
27 a16.54km, b 13 900 m

Chapter 10 Review

1 aacute, bobtuse 2 a0.94, b-0.64, ¢-0.27, d 0.81, e-0.78, £-0.89 3 a45°,135°, b23°,157°,

4 al14°, b 109° 53L’b,1 cfi 6 aa=154, bp=812, cy=345, dk=8.0, ew=46.1,

J2 2’5
fn=3.1 7 a46°46’, b 127°38’, ¢75°36’, d 47°13’, € 99°43" f41°13’ 8 562 m 9 71°47
10 b LUTV =35°, ZTUV =84°, ¢ 119 km 11 b 26°, c116° 12 b 46°, ¢ 136°, d 316°
13 a30.7 cm?, b 117.8 cm? 14 a71°12’, b 143°53’ 15 112.1 cm? 16 a 984.8 cm3, b 45.8 cm?
17 222 mm? 18 a22cm, b48°, ¢6.2cm 19 a22.5cm, b 76°28’

Similarity

1 aAB =10 mm, BC =25 mm, CD =30 mm, DA = 15 mm; PQ =20 mm, QR = 50 mm, RS = 60 mm, SP =30 mm
bil:2 ii 1:2,iii1:2, iv1:2, ¢ They are equal. d 2 2 a/ZX=45°, £Y=108°, LZ=27°, LZL=45°,
ZM=108°, ZN=27°, b Yes 3 aABand PQ, BC and QR, CD and RS, DA and SP, b KL and FG, LM and GH,
MN and HE, NK and EF. 4 a/Xand 4D, ZY and LE, ZZ and ZC, b £S and £G, £T and ZH, ZU and /I,

ZVand £J, ZW and LK 5 ayes, bno, cyes, dno, eno, fno 6a§,b¥,c§,dg

7a2,x=8 b3,p=12, ¢5,a=45d3,1=15 e;,c=7 f;,e=5 8 ayes, byes
9a§,b%) 10:;1§,b‘3-1 11 ayes, bno 12 al:4,1:4,yes, b4:7,4:5,n0, ¢2:5,2:5, yes,

d2:3,3:4,n0 13 aCand D, bA and C, ¢ Band D 14 a%:%—ﬁ:é—fj:%:%‘,APzéT,éQ

is common, ZR = £V, £S = ZU, .. PORS ||| TOVU (matching sides are in proportion and matching angles are
AB BC CD DA _ _ _ . .

equal). b FFE-FGC-GD-DE - 2, LA=LE, /B=/F, LC = ZG, £D is common, .. ABCD ||| EFGD

(matching sides are in proportion and matching angles are equal).



Answers

1 aEF and YX, FG and XZ, EG and YZ, b LM and DE, MN and CD, LN and CE 2 aZKand ZU, ZL and £V,
ZMand £T, b ZC and £J, ZD and ZK, ZEand ZI 3 aa=60°,=70° yes ba=48°,3=32°no c¢a=30°,

— 120° [ — 8 _ 10 _ 12 _ 39 32 _ 336 _ 33
B=120° yes d ou="70° B =63°, yes 4a4— i —2,yes,b13 = 3 T - 3,11 = 377, no,
2.5 3 45 1 5 52 5.6

cﬁ =G-8 Z,yes, dﬁ = 0.208,55 = 0.208,——28 = 0.2,n0 5 ayes, bno, cyes, dno

6 ayes, bno, cyes, dno 7 ax=12, bc=27, ¢g=35, dk=36, ef=33, f¢g=35 8 ap=38,¢9=77,
bx=53,y=37, ce=44,f=46 9 am=8, bx=16, cg=48, du=24 10 ax=12, bk=3, ct=72,
dh=18, en=14, £d=36 11 aa=8,b=12, bc=8,d=15, cx=8,y=225, dp=12,gq=42,
eu=75v=12, fm=165n=18 12 aa=6, bp=15, cx=21 13 a iiix= 18, y =30,

b ilia=15b=28, ciiie=15f=5

=

115m 2 6m 32lm 4 72 m 5 15m 6 2100 m 7 1.92m 8 45 cm 9 10m
10 16 m 11 3 cm

1 a ZBAC = ZCED (alternate Zs, AB || DE) OR 6 3

ZACB = ZDCE (vertically opposite Zs) b o =5=13
- AABC ||| AEDC (equiangular); x =15,y =12 PR 9 3

XY _ 8 2 RS~ 12~ 3
uv. 20 5 ZQRP = ZTRS (vertically opposite £s)
XZ 10 2 ~. APQR ||| ASTR (sides about equal Zs are in
VW~ 25 5 proportion); m = 16
Yz _ 14 _2 d ZJMN = £JKL (corresponding Zs, MN || KL)
uw 35 5 ZJ is a common angle
- AXYZ ||| AVUW (matching sides in proportion); . AIMN || AJKL (equiangular); k = 17.5
a=44 ¢ TU_12_4

o DE_10_2 RS 3077
EG 15 3 v 20 4
DE 12 2 ST 35 7
EF 18 3 UV _ 24 4
EF _ 18 _2 RT ~ 4 7
FG 27 3 = ATUV ||| ASRT (matching sides are in proportion);
~. ADEF ||| AEGF (matching sides in proportion); r=56
g=110 . ps 15 5

g LVWZ=/XYZ=90° (given) h 018" 6
ZZ is a common angle PT 20 5
- AVWZ ||| AXYZ (equiangular); x = 40 PR 24" 6

i FG = 10 = 5 ZP is a common angle
JI 16 8 .~ APST ||| APQOR (sides about equal Zs are in
GH 25 5 Lo
7 - 10" 8 proportion); e = 30
FH 30 _ 5
FI — 48 8
- AFGH ||| AIJF (matching sides are in proportion);
u=110

2 a LAPQ = ZABC (corresponding Zs, PQ || BC) b PO=15,A0=12.5,0C=10

ZA is a common angle
- AAPQ ||| AABC (equiangular)




Mathscape 10 Extension

3a oT _ 72 _ 4 b ZRQT = ZPST (matching Zs in similar As)
TS 3 - OR || PS (alternate £s are equal)
RT 4 . PORS is a trapezium (one pair of opposite sides
TP 5 are parallel)
ZQTR = £PTS (vertically opposite £s)
- AQTR ||| ASTP (sides about equal £s are in
proportion)
4 a ZEDF = ZEAG (corresponding s, DC || AB) b AG=9
ZE is a common angle
. ADEF ||| AAEG (equiangular)

VW _ 3 b Vr=51
> xw "1 :
wYy 6 3
Uw ~ 8 4
ZW is a common angle
- AWUX ||| AWYYV (sides about equal Zs are in
proportion)
6 a LMLN = ZMYX (given) b MN=28,YN=4
£M is a common angle
». ALMN ||| AYMX (equiangular)
7 PO 6 1 b ZPSQ = ZRPQ (matching Zs in similar As)
*OoRT 1272
oS 3 1
PO 6 2
Z(Q is a common angle
= APQS ||| ARQP (sides about equal Zs are in
proportion)
8 a ZABC = ZCDE =90° (given) b BC=10,CD =8

ZACB = ZDCE (vertically opposite £s)
». AABC ||| AEDC (equiangular)
9 a LZKML = ZLNM (given) b LN=25,KN=9
ZL is a common angle
». AKLM ||| AMLN (equiangular)
10 ZCDE = ZCAB (corresponding Zs, DE || AB
ZC is a common angle
- ACDE ||| ACAB (equiangular)
CE CD L . .
CB-Ca (matching sides are in proportion)
.CE 1
"CB 2
.. CB=2CE
.. E is the midpoint of CB
.. CE=EB




Answers

11 a

12 a

13 a

14 a

PA 1 .. S
P0 "2 (A is the midpoint of PQ)
PB 1 . S
PR "3 (B is the midpoint of PR)

ZP is a common angle
- AAPB ||| AQPR (sides about equal Zs are in
proportion)

Let ZBAD = o

ZABD =90° — o (£ sum of AABD)
ZCBD = o. (adjacent Zs in a right angle)
». ZBAD = ZCBD (both equal to o)

BD _ AD
DC ~ BD
.. BD>*=AD.DC

ZLAXY = ZABC (corresponding Zs, XZ || BC)
ZA is a common angle

». AAXY ||| AABC (equiangular)

(matching sides are in proportion)

Xy
BC
XY 1

ﬁ_)lg (matching sides are in proportion)

10 2

s XY=5cm
YZ _cY
AD ~ CA
%Z - % (¥ is the midpoint of AC)

s YZ=3cm

ZEHC = ZABC (corresponding Zs, AB || EH)
ZACB = ZABC (base Zs of isosceles A, AB=AC)
o ZEHC = ZACB (both equal to ZABC)

». EH = EC (equal sides lie opposite equal £s)

FB _FD L . .
TH - ED (matching sides are in proportion)

(matching sides are in proportion)

% (E is midpoint of FD)

But, EH = EC (proven above)

FB 2 .
s — = =,1e.FB:EC=2:1
EC- 1" ¢

AB _ PA
OR = PQ
. AB 1
“OR ™2
.. OR=2AB

ZPAB = ZPQR (matching Zs in similar As)
. AB || QR(corresponding Zs are equal)

. OR is parallel to AB and twice its length
Z£BAD = ZCBD (proven above)

ZBDA = ZBDC =90° (BD 1L AC)

». AABD ||| ABCD (equiangular)

(matching sides are in proportion)

BD =12 cm

AY  AX L . .
iC - AB (matching sides are in proportion)

CAY 1 L
A= 3 (X is midpoint of AB)
. Yis the midpoint of AC

ZCZY = ZCDA (corresponding Zs, XY || AD)
ZC is a common angle
». ACZY ||| ACDA (equiangular)

XZ=5cm+3cm=8 cm

ZFBD = ZEHD (corresponding Zs, AB || EH)
/A is a common angle
». ABFD ||| AHED (equiangular)




Mathscape ’|D Extension

15 i Construct BD 16 i £PMY = ZYKN (alternate Zs, LM || KN)
AW 1 L ZPYM = ZKYN (vertically opposite £s)
g = 5 WD eral) . APMY ||| ANKY (equiangular)
. PM 1 .
% = % (Z is midpoint of AD) ii 7 = 5 (Pismidpoint of LM)

ZA is a common angle
= AZAW ||| ADAB (sides about equal Zs are in

LM = KN (opposite sides of a parallelogram)
L PM 1

proportion) KN 2
ii lv;/—g = ':—‘g (matching sides are in proportion) A% = % (matching sides are in proportion)
_1 MYl
2 YK 2
.. BD=2WZ iii ZXKQ = ZLMK (alternate Zs, LM || KN)

ZAZW = ZADB (matching Zs in similar As)
= ZW || BD (corresponding Zs are equal)

ZKXQ = ZLXM (vertically opposite £s)
- AXKQ ||| AXML (equiangular)

ii % = % (X is midpoint of BC) iv %% = % (Q is midpoint of KN)
LM = KN (opposite sides of a parallelogram
% = % (Y is midpoint of CD) KO (lpp 3 gram)
ZC is a common angle LM 2
». ACXY ||| ACBD (sides about equal £s are in KX KQ . . . .
proportion) XM - IM (matching sides are in proportion)
iv 1)3(_1); = % (matching sides are in proportion) o }Ig_j/([ _ %
1
3 vy MY KX 1 . ex-xy=vM
- BD=2XY YK XM 2
ZCXY = Z/CBD (matching Zs in similar As) = LQ and PN trisect KM at X and ¥
. XY || BD (corresponding Zs are equal)
v 2WZ=BD and 2XY=BD, .. WZ=XY

WZ || BD and XY || BD, . WZ || XY

. WXYZ is a parallelogram (one pair of opposite

sides are equal and parallel)

1a25:9,bl:4, ¢4:9,d16:9, €49:100, £9:4

b 196 cm?, ¢52cm?, d 120 cm?, e 165.6 cm?, f100 cm?
f k=195

5al25rcm?,b105cm 6 1176 cm?

1ai9:25 ii27:125, b i4:1,1ii8:1, ¢i4:9,ii8:27, d 125:16, ii 125:64, e i9:16, ii 27: 64,

f 149:25, ii 343:125
b 99.9 cm3, ¢ 825 cm3, d 1996.5 cm?
dc=28

8 360cm® 9 a9 times, b 27 times

2 a36:25, b3:4, ¢81:25, d10:13
4 ap=16, bd=6, cz=13.5, dn=30, er=25.2,
7 a9:13, bno

2 a45cm?, b 147 cm?, ¢ 112.5 cm?, d 160 cm?
5a7:2, b343:8

10 64

3 a50cm?,

8 x=9,y=20 9 9cm

3no 4 al625cmd,
7 ah=15 bw=63, cy=30,
12 a21%, b 33.1%

6 64:81
11 21 cm

Chapter 11 Review

1ascalefactorzS,pzlS,q:6,bscalefactorz%,azlS,szZ 2 g 3ar=21,u=5 bp=9,g=24,
cm=12,n=15

4 ayes, equiangular As, b yes, matching sides are in proportion, ¢no, d yes, sides about equal
Zs are in proportion, e yes, hypotenuses and another pair of matching sides in 2 right-angled As are in proportion,
f no




Answers

5 a ZEGF = ZHGI (vertically opposite £s)
ZLEFG = ZGHI (alternate Zs, EF || HI)
.. AEFG ||| AIHG (equiangular)
p=3154=18

b

AD
BD
AB
CD
BD _ 18 _
BC 27
. AABD ||| ADCB (matching sides are in proportion)
m=42,n=>51

12
8
E
21
18

WIN Wi Wik

e LADE = ZABC (corresponding Zs, DE || BC) f
ZA is a common angle
.. AADE ||| AABC (equiangular)

x=14,y=5
HG _ 10 _2 h
SEF 1573
FG _14 _2
ED 21 3
FH _ 16 _2
DF ~ 24 3
. AFGH ||| ADEF (matching sides are in proportion)
c=82,d=38
6 12cm
7 a £PST = ZPQR (corresponding Zs, ST || OR) 8 a

ZP is a common angle
. APST ||| APQR (equiangular)

ST 9 3

0 6 2

ZPTS = ZRTQ (vertically opposite £s)
PT 15 3

TR ~ 10 2

.~ APTS ||| ARTQ (sides about equal £s are in
proportion)

c=18,d=56

PY 4 1

XY 8 2

PO 5 1

XZ 10 2

ZPYQ = £XYZ =90° (common angle)

= APYQ ||| AXYZ (hypotenuses and another
pair of matching sides in 2 right-angled As are in
proportion)

u=>53,v=37

LXYZ = ZXVW (corresponding Zs, YZ || VW)
ZX is a common angle

= AXYZ ||| AXVW (equiangular)
u=24,v=30

ZPST = ZPRQ (given)

ZP is a common angle

= APST ||| APRQ (equiangular)
m=23,n=10

Let ZKLN=a.
ZLKN =90° — o (£ sum of AKLN)
ZMLN =90° — o (adjacent s in a right angle)

PT _ PS . . . ZLMN = o. (£ sum of ALMN)
= fTQ (matching sides are in proportion) Now, ZKLN = ZLMN (both equal to )
PT 1 and ZLKN = ZMLN (both equal to 90° — o)

. PR 2 - AKLN ||| ALMN (equiangular)

- PR=2PT p LN _ KN (matching sides are in proportion)

-~ PT=TR NM LN

~. T is the midpoint of PR - LN* = KN. NM

¢ 15cm

9a16:49, b245cm*> 10 a5:3, b27cm 11 a288cm? b 500 cm® 12 64:27
Functions and logarithms

1 ayes, byes, ¢cno, dyes, eno, fyes 2B
eyes, fyes, gyes, hno, ino, jyes, kno, lyes
6 ayes, bno, cyes, dyes, eyes, fno, gyes, hyes

3 ayes, byes, cno, dyes
5 athe line is not vertical, b the line is vertical
7 aallreal x; all real y, b all real x; y = -9,

4 ano, byes, cyes, dno,




Mathscape ’IO Extension

cx=-9allrealy, dx=0;y=5, eallrealx; y> 1, fallrealx; -1 <y<1, g-3sx<3;,0sy=<3,
hallreal x; y<8, ix>—4;allreal y, jall real x, x#2; all real y, y#0, kall real x, x #—1; all real y, y # 1,
l 6sx<64sy<4 mxs-60orx=6;y=0, n-8sx=<12;-9<y=<11, oallrealx; 2<y<3
8§8a-3=sx=<3-3sys3 bdsx=<8§3=sys7

Laill, ii—7, iii5, b il7, ii8, iii—2, ¢ i21, ii0, iii—2, d i0, ii 128, iii—16, e i-2,ii46, iii—1, f i36,
ii0, i 12+104/3, g il, ii16, iii 1, h i25, ii36, iii 3+2,2, i i5, ii4, iii 3,2, ji2l, ii2],
' ki0, ii 14, iii 27, 1i-3,ii-1,iii-93 2 -2 3ax=11, bx=#3, cx=3], dx=10,-4, ex=7,
fx=-7,3, gx=9, hx=—4 4 f)=f-1)=2)  5al8a-2 b6a+4, c3a-2 6 ga)=g(h)=0

7 ax+3, b3x+6, cx+9 8 Powers of 2 are all positive (also, the graph of y = 2 never crosses the x-axis).

jii —5% ,

9 x>-6
12 a i 12y b i ‘\y ci di lly
7—/ 5—
0 4'; > o] 2 x 0 3 x
ii 27 ii 14 i 5 ii —2
Ba, Ay bx=-1,2, cx=-27,x>3
0 3 X

123

1a Ay

2 a,b,d ghil




Answers

fiy=6-3x

fl2x-y-8=0

1 1 3x+3 S5x 7-2x i
day=—S.by=-+ley==2dy= =5 Say= =500 = [0,
b The graph is symmetric about the line y=x. 6 Other answers are possible. ax =0, bx =0, cx =3,
dx=-4,ex=1,fx=1 7 ayes, bno, c-1<x=<1 8 Because the x and y values are interchanged when
finding the inverse.

9 a idomain: —2 < x <0, range: 0 <y <4, b idomain: x = 0, range: y = 0,
ii domain: 0 < x <4, range: -2 <y <0, ii domain: x = 0, range: y = 0
iii
A f
7’
I, 1
L L
/, f
’
,l
’
4 A -
.10 x
/%
3
¢ idomain: x = 2, range: y = 0, d idomain: all real x, range: y > 0,
ii domain: x = 0, range: y = 2, ii domain: x > 0, range: all real y

fii

1ay=x2+2, by=x2-3, cy=(x—1?% dy=x+4? 2 ay=(x+2)3 by=x+1, cy=x*-6, dy=(x—4)}

1 1 1 1
=2x_1 =x=3 =2x =Qx+2 4 = ==--2 = — = -+7
3 ay , by , cy +5, dy ay x—5’by : ,Cy x+3,dy x+




Mathscape 10 Extension

S5ay=x>+3, by=3"+2,¢cy = )1c+1’ dy=2*3+1, ey=(x+12-7,fy = )%—2 6 aiy=2x2-5,
il y=2=3)% b iy=1x+2, iiy=J(x+47 ciy = )§C+7, iy = % 7 aiy=—x2+4, iiy=—(x-3)?,

biy=5*-1,iiy=50*2, ¢ciy = - s

- 1
x5 Yy =377

8 a




14 15 a

cooomoooodiio

16 a

17 a

18 ay=2x+2, b

1ax=2 bx=4, cx=1,dx=3, ex=0, fx=4, gx=6, hx=4, ix=8, jx=5, kx=4, 1x=5

1 1

5o Z,ex=%,fx=%,gx=é,hx=% 3ax=-1, bx=-2, cx=-3,

2

Zax=%,bx= cx=%,dx=

dx=—4, ex=-2, fx=-5 gx=—4 hx=-6 4ax=] bx=3, cx=7,dx=% ex=3, fx=3

§9 59 4! 39
gx=§, hx=g, ix=—§, jx=—%, kx=—%, lx=—‘§‘ 5ax=3, bx=5 cx=-1, dx=%, ex=4,
fx=3, gx=%, hx=—;, ix=4 6 ax=0, bx=%, cx=—§, dx=}‘, ex=—%, fx=§, gx=—?,
hx=1 jx=2 7 x=2

7 2

1 alog;9=2, blog,8=3, clog36=2, dlog,32=5, elog8=1, flogsl =0, glog,64 =3, hlog;243 =5,

ilogs(3)=—1, jlogy(})=-2, klogs./3 =5, llog;(3/7) =}, mlogs27=3, nlog,(3/8) =1, ologuy(55)=-1,
plogg(3)=—3 2a52=25 b2'=16,¢7'=7, d23=8, e3*=81, £102=100, g2°=32, h6"=1,



Mathscape 10 Extension

i35:243,j2*1:%,k3*2:$,14%:2,m27%:3,nSézﬁ,08§:4,pIOOO_§=ﬁ) 3al, b2,
c3,d5, 0, 3, g2, h4, i1, ji, k-1,1-2m-}, n2, 03, p; 4ax=16 bx=36 cx=125
dx=32, ex=1, fx:4,gx=2401,hx=1024,ix:é,jx:%,kx:%,lx:m,mx:4,nx:8,
ox:%,pxzé 5ax=2 bx=3 cx=13,dx=2, ex=11, fx=4, gx=3, hx=10, ix=5, jx=6,
kx=2,1x=6, mx=8, nx=8, ox=9, px=32 6x=3125

1al,bl,c2,d3,e4,f0,g1,h3,i%,j—3,k2,12 2a2 b2 ¢3,d3, el, f3 3 a2.096,

b 0.834, ¢1.262, d -0.631, e 0.3155, £4.395, g3.561, h3.358, i4.192, j—1.465, k-1.262, 11.3635
4 a1.079, b 1.255, ¢0.301, d -0.176, e —0.125, £ 1.556, g 1.431, h -0.602, i 0.389, j—0.2385, k 0.903,

5
11.732, m 0.653, n 1.505, o —1.38, p 0.8405 5 alog(10ab), b log(g—i;), clog(x*y?), d log(’%),
n

2
e log(aB). Tlog(g). glogpan. b log(“2). 1og(+ ). i g 1) K log(pafmn) . 11og( ;)
y Va
1

6 aloga+logb+logc, blogp+1logg—logr, ¢clogx—logy—logz dlogg+logh, e% 10gp+§ log g,
f-logm—logn, g2loga— 5 logh, hllogc—}logd, i3 logx—4logy 7 aTlogx, b5logx, ¢7logx,

d7logx, e8logx, f4logx 8 a2 b3, c3, dj, e3 f2, g8 h5 i-2 9a2l6, b0.66, c-0.16,
d3.32, e3.66, £6.48, g1.58, h1.08, i0.34, j1.5, k0.5, 1-1.5 10 ax=7, bx=15, cx=7, dx= 10,
ex=24, fx=22 11 ax=5, bx=4, ¢x=3,4, dx=4,9, ex=4, fx=2 12 ax=9, bx=5, cx=1

1 ax=281, bx=154, cx=432 2 ax=2.322, bx=1.262, cx=1.365, dx=0.565, ex=0.301,
fx=2.073, gx=3287, hx=5.644, ix=3.145, jx=3.336, kx=4.247, 1x=9.054 3 ax=1.335,
b x=4.585, cx=-1.663, d x=1.269, ex=1.465, fx=0.171, gx=2.953, hx=0.193, i x=-1.202
4 ax=1.756, bx=2.593, cx=12.457, dx=7.129, ex=2.821, fx=2.379 5 x<-1.585

1a
x| 02 ] 04| 06| 08 1 2 3 4 5 6 7 8 9 10
y |-0.70]-0.40|-0.22(-0.10f O 0.30 | 0.48 | 0.60 | 0.70 | 0.78 | 0.85 ] 0.90 | 0.95 1
b cx=1,
dix>1,ii0<x<1,
€ no,

f i the y-values increase,

ii the y-values decrease,

g 10.4, ii 0.6, iii 0.9,

h i 100, ii 1000, iii 10 000

"X
-0.5
-1
2 a I3l Talol 11213 b definition of a logarithm, ¢ N {l; ?lt % 1121413

01—




Answers

d A Y= 2 e The graphs are reflections of each other in the line y = x.
(That is the functions are inverses of each other.)
] / b y=log,x
< /l
2 f log,x
d alll
JRENAL ENpSNRNCYNAC >
) cilog,x, iilogyx 4 aP(1,0),02,1),R4,2), 58, 3)
} y =log,x bmpy=1,myp= % , Mpg= }‘ , ¢ the gradient decreases

5 aA(9,2), B(0,2), C(1,0), b 10.7 units?
6 aA(0,1),B(2, 1), AB=2units, b C(16,4), D(2,4), CD = 14 units
¢ 24 units?

Chapter 12 Review

1 ayes, bno 2 ano, byes, cyes, dno, eyes, fno 3 a-lsxsl;-1sy=<]|,
b all real x, x #2; allreal y, y#0, callreal x; y = —4, dallreal x; y=1, 3, eallreal x; y<—-2ory>?2,

fx=0;allrealy 4 a i4, ii40, iii2—3ﬁ,iv—2i,bi32, i 1, iii 8, iv 42 Sax=-3,4, bx<-2,

cx=64 6 x+5 7 ano, bno, cyes, dyes 83y=%x,by=x+7,cy=5x+10,dy= 1+3§c

9 a b A y = f(x)
y=x
y=f71(
0 %
102 g ¢ A d AY
2 2 1

3_
R AR N A

11 ax=5 bx=], cx=-1,dx=-3, ex=3, fx=1, gx=3, hx=-1 12 alog;81=4, b 10>=100,

13 ax=3, bx=%, cx=-2, dx:}t 14 ax=7,bx=3, cx=6, dx=8 15 a2, b0, c-2, dg
16 a2, b1, ¢3,dl, e3 17 al1l.079, b-0.125, ¢ 1.204, d 1.556, e —0.477, £0.301, g 1.602, h 2.477

18 all, b3, ¢c0O 19 ax=75 bx=8, cx=18, dx=4 20 ak=3, bA(0,3), B(8,0), C(1,0), ¢ /10 units
21 ax=1.92, bx=4.46, cx=1.12
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Curve sketching and polynomials

1a y:xﬁ_x4 b y=x7 c
l/y__ , y=x°
y=x ‘\y ly=x3 0 5%




Answers

AY AY g Ay
— 1,7 ~
y—ix +4 0 5%
N = 14
y_
T Jy=te Lo )73
0 53 0 > y
_ 1
_5 y=—3x'-6
y=—x7—.'f
h AV Sa b 0 c
y=-3x+1 /
1 / 32
N 1 /
0 X of 1 x ™ 0| x -1 [0 "
y=-231"
d
AY ¢ e & AY
— __1 >
0 2 x of 1\ x -1 \O X
—12? —1\
6 ax=-2,y=32, bx=2,y=-96, cx=1,y=-3, dx=-1,y=-2
7 a c
\Ay
3
— -
(1,-2)
d f AY
i—»
0 X
(-1,-3) a4\ (1, -6)

1ax’+)2=9, ba2+y>=49, cx>+y*=2, dx®2+)2=20 2 a5, b8, cl12, d.3, e3./2, f4.2
4a(1,5),r=3, b(-6,-2),r=2, ¢(-2,3),r=5,

d@4,-5),r=1, e(0,7),r=6, £(-3,0), =10, g(-4,-6), r = /5, h(2,-1), r = 2./2, i (0,4), r = 2./10,

3 x2+y2 = ? , centre is (0, 0), radius is 3% units.
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=Y

<Y

2-2V2

—1—6\\_9/—“%5‘;96

j10,0), r = 3«/5 5a(x—1)24+(y-3)2=25 bx+2)2+y-7?%=36, c(x+4)?>+(y+1)2=09,

d(x-62+(y+32=81, e =22+ (y—1)2=7, f(x+32+(y+22=15, g(x—T2+(y+572=18,

h(x+82+(y—112=28 6 ax’+)2=49, bx2+)2=2, c(x—-42+(y-6)2=9, d (x+972+(y— 12)2=4,

e(x—3)2+y?2=9, fx2+(y+6)2=25
b

(-1, 2%

\Ol
=\

9 ayes, bno, cno, dno, e yes,
fyes, gno, hno, ino, jyes,

k no, 1 yes

10 a(1,2),r=5, b (-6,-5),r=3,
c(9,-7),r=8,d(-2,9),r=11,
e(0,-3),r=17, £(7,0),r=8,

g(-3,5).r = 3./3,
h (10, -2), r = 2./11

1May=4J1-x2,by=-J1-x2,¢cy=416-x2,dy=A49-x2, ey =-/3-x2,fy=—4J24—x2

12 a3, b2, ¢5, d6, el0, f./6, g2./10, h 3./7




Answers

5 4 2 a(5,25),(=5,25), b(0,0),(3,9),
— ¢ (=3,3),(1,3), d(3,6),(5,20)
(3.4 &kl 3a(3,2), b(-2,-4),(2,4),
c(=6,-2),(6,2), d(1,3),(3, 1)

4, O\ 4 a(-5,3),(53), b(=5,-5), (5, 5),
= i o 2 0 > c(=2,4),(2,-4), d (=2, -6), (6,2)
_4
=5 (0,-4)
5 a b 5 c 5
AY P, v y=x Ay y=(x-2)
(2. 4) 2, 8) 1,9 X2
2 S )
0 x x C. 1y
(-2,-8) 6 of 2 X
xy:
Y=g y=10—x2

6 (-1,-1),(1,1) 7 a(-2,4),2,4), b(1,2),(-1,-2), (2,1), (-2,-1)

1 ayes, byes, ¢cno, dno, eyes, fno, gyes, hyes, ino, jno, kyes, Ino, myes, nno, ono, pyes, qno,
rno, syes, tyes, uno 2 B,C,E,H,I 3 a i3, iix3 iiil, iv4, b i4, ii2x iii2, iv-1, ¢ i6, ii 5x,
iii5, iv12, d i5, ii3x5, iii3, iv0, e il, ii—4x, iii—4, iv7, f i4, iix*, iiil, iv1l, g i2, ii—3x2 iii—3, ivO0,
3
hi0, ii4, iii4, iv4, i i3, ii /243, iii /2, iv-10, j i4, ii%x“, iii%, iv-8, k i3, ii%, iii%, iv 0,
6

1i6, ii %C— iiig, ivl 4ai-3, iill, iii-9, b i30, ii 18, iii 2, ¢ i265, ii —63, iiil%, d il0, ii 13,
iii4§ 5ax=-3,3, bx=-1,3, cx=-5,3,dx=0,1,-1, ex=0,2,-2, 6 ai2, ii92 iii9, iv 16,

b i3, ii 5x%,iii 5, iv0, c i4, ii4x* iii4, iv0, d i3, iix3, iii 1, iv-8, e i 12, ii 16x!2, iii 16, iv 1,
fi3,iixd diil, iv24, g i5, ii2x5, iii 2, iv 10, h i2, ii2x2, iii 2, iv 37, i i1, ii 20x, iii 20, iv 20,
J i4, i 13x%, iii 13, iv29 7 ak=7, bk=3,40r5 ¢ck=6 8 ap#1, gand r=any value,
bp=1,qg#—-4,r=anyvalue, cp=1,g=—4,r#5, dp=1,g=—4,r=5

1axd+7x2—x+4+16, bx3+2x2+1, ¢ 233 +5x2+5x+3, dx3+3x2+5x+2, ex3 —2x2+6x— 13, f5x2—x+ 15,
g2+ 7x2+2x+ 10, h—3x2—-2x—8, i4—-8x—3x2-2x3 2 ax3+6x2+3x+7, bdx®—5x2+4x- 10,
c7x3 =10, d X3+ 6x2+15x— 13, ex3 — 1322+ 7x—9, fx* =523 — 7x2 + 16x + 14, gx* — 4x3 + 8x2 - 18,

h2x3 —6x2+10x—2, i2x3+4x2—2x+ 1 3ax+5x2+6x+2, bx®—5x2+2x+8, ¢9—24x+ 10x% — x3,
d3x3+7x2—2x—38, e 6x3 + 7x2 —24x — 10, £ 8x* +26x3 —24x2 —4x+3 4 a5 b5, c8, dl10, e5, f7
5a4, b0 6am bm cm+n 7 a2x3-93+8x2-35x+20 8 ax*—x3+2x, b i2x4 ii2x3—4x,
iii 18 — x0 + 4x* — 4x2 9 x3-2x2—-x-28, 10m=5,n=-6

1ax+4, bx-3, c2x—7, d5x+2 2a(x+2)x+5+4, bx—-4dHx+8)+3, cBx+2)2x+5)+7,
d2x-50Gx-2)—4 3a@x+DE2+6x+4)+11, b(x+3)@x2+9%x+10)+2, ¢ (x—2)(x2—Tx+2)+ 1,
d(x—5)02+x—4)+14, e x+ 422 +Tx+4) — 1, £Bx+5)(2 —dx+3)~7, g Gr—4)(2+4) +12,
hQx+7)Bx2—x—-3)+11, i (x+2)(3 =72+ 17x—=22) + 14, j (2x = 3)(x* +2x2 - 5x—2) -8
4a0x)=x*+4x—4,Rx)=12, bO(x)=x2+2x+1,R(x)=6, ¢ Q(x) =x3 +x2—2x—2, R(x) =5,
dOx)=x3-3x2+9x—23, R(x)=63 5 aQx)=x2+2x—8, R(x)=4x+11,
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b Ox)=x2+8x+21,R(x)=48x—17, ¢ Q(x)=2x>+9x+ 1, R(x)=-Tx—-5. dQ(x)=x2+5x—3, R(x) =—14x+7,
e 0(x)=4x2+3x+10,R(x)=8x+62, fQ(x)=x2—2x+7, R(x) =—8x— 16, g O(x)=2x*—8x+9, R(x) =—12x— 30,
hOx)=6x2+3x+4,R(x)=4x—4 6 aQ(x)=x2+6x+(k+6),R(x)=3k+6, bk=-2, ck=5

1a3 2 all, b-6, c4,d10, e7, £5, gl4, h—-15 3 k=-7 4 ak=-7,bk=7, ck=-5
S5a=1P0)=r+2+x-6 6a5;, b7 Tk=-53 8 PX)=2x+Dx-2)(x-4)

9 aP(x)=—(x+5)x+2)x—1)(x-3), bPx)=-22x+ 1)Bx—2)(x—2) 10 a the divisor is of degree 2, so
any remainder must be of degree 1 or 0. ba=3,b=5, R(x) =3x+5 11 R(x)=2x—4

1aP2)=0 2 ayes, bno, cno, dyes, eno, fyes J3ax—1Dx—-2)(x+4), b(x+Dx-7)(x+3),
c(x+0)x—Dx+1), dx—=2)(x=5)x+3), e(x+ Dx—dDHx+2), f(x+3)x—=2)x—1)

4 a(x-2)Bx—4)(x+3), b(x+2)2x—1)(x—6) S5a(x—1Dx+4)(x+5),

bx+1Dx—-2)x+7), c(x—=2)x+2)x—3), d(x+2)(x+3)x+5), e 2x+5)x—Dx+2), fBx—2)x+3)(x—4)

6 (x—2%(x+1) 7 ax=1,8,-3, bx=2,-2,-4, ¢x=3,5,-3, dx=2,3,7, ex=—1,4, %, fx=2,5,—§

8ax=-1,12.3, bx=2,1%.5 9 x=-1 10 ak=30, bk=-11, ck=-3, dk=12 11 x=-1,2,5
12 a=-1,-4,7 13 a=-6,b=30 14 p=4,9=-15
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<
C

=7

=

<
¢

11 b once

12 ay=2(x+2)(x —2)(x - 3),
by =—4x(x +3)(x - 3),
cy=3x+4)x+ DHx-2),
dy=(x+1)x—23)?
ey=-2(x+3)>2%x-2),
fy=4(x+2)>x-1)




1
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({1

Answers

Chapter 13 Review
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d A 2a Ay A
/T 3
y=(x— 1D\ —4QJ4 3 2\ 0
TP T e ~ ’ »:
- \y:—(x+1)6

4a(x-32+(y+52=64, b(x+272+y2=12
7 a(l3,-75), (5, 10),
9 a is5x ii5,

3a2,-3),r=7, b(=6,-1),r=2, ¢(0,4), r = 2.2
6 a(l,-3),r=4, b(5,0), r = 3.5
8 ayes, bno, cno, dyes, eno, fyes, gyes, hyes

5 ayes, bno, cyes, dno, eyes
b (-4,-3),(3,4), ¢(3,6), (-3,-6)

3
iii4, iv7, b i—x5, ii—1, iii 5, iv6, ¢ ix? iil, iii2, iv0, ¢ i%, ii%,
10 the leading co-efficient is 1 in x> — 4x, but not in 4x — x3. 11 a4, b-8, c4, d6%, e 8ﬁ—6,
f27a% — 454> + 18a + 4 12 a2x3 +3x2—10x+ 10, b 7x2+2x + 4 13 6x* + 8x3 —9x2 +3x+ 20
14 a4x3+7x2+7x—11, b2x+1, ¢ 14x2+2x—23, d 1 — 3x —4x2, e 28x> + 8x* — 9x3 + 10x2 — 55x,
F8x*+48x3 +10x2+60x 15 a(x—1)(x—-3)+2, bx+2)x2+3x—7)+20, ¢ 2x—-3)(x2+3x+1)—7,
d (x — 2)(x3 + 2x2 + 10x + 20) + 50 16 a-2, b12, ¢3, d 18 17 ak=4, bk=—4 18 aP(4)=0,
b P(-2)=0 19 k=-3 21 a(x—2)(x—3)(x+7),
b 2x+ D(x—1)(x—3)

24 a

ii 3, iv -1

20 aP(-2)=0, b(x+2)(x+4)(x—3)
23 a=-10,b=31

22 x=3%,-1,-2

>
=~

=Y




Answers

Circle geometry

1 aradius, b diameter, ¢ circumference, d chord, e minor arc, f major arc, g minor segment, h major segment,
i minor sector, j major sector, k tangent, 1secant 2 aradius, b diameter, c tangent, d chord, e semi-circle,
f secant, g sector, h segment 3 a0A, OB, OE, b AB, CD, CE, DE 4 a semi-circle, b arc, ¢ chord,

d radius, e tangent, fdiameter, g segment, h secant, i sector 5 a24 cm, b diameter 6 a equal radii,

b isosceles, ¢ ZOJK=Z0KJ 7 equilateral, all angles are 60° 8 4cm 9 3cm 10 a ZPOQ, b ZROS
11 a i L/NK, ZIMK, ZJLK, ii ZLNM, ZLIM, ZLKM, b i ZIKM, ZJLM, Z/JNM ii ZLJN, ZLKN, ZLMN

12 a LTUW, LTVW, b i LTSW, ii LTUV, iii £STU 13 a GE, GN, b XC, XR 14 ZAEC, ZADC

15 no, PR is not a diameter 16 a 30°, b 60°, ¢ 60°, d 90° 17 a ZPOR, b LPTR, ZPQR, ZPSR

18 ayes, b cyclic quadrilateral, ¢ ZM 19 no, the points O, X, Y, Z are not concyclic 20 £ZRQT

21 arhombus, b kite 22 yes 23 construct the perpendicular bisectors of the chords and find their point of
intersection

1a7cm, bl0cm, ¢9cm, d6.5cm, e25cm, f8ecm 2 ax=52, bp=11, cc=60 3 a45°,
bVW=4cm, XY=7cm, UZ=6cm, ¢ 108° 4 aScm, bldcm, cWX=22cm, WM=11cm, d GH=15cm,
0Q0=9cm, e6.5cm, f6cm SaMD=12cm,CD=24cm, b29cm, c48cm, d OM =9 cm, HM =24 cm,
e0Z=25cm, WX=40cm, fOM=30cm, MN=16cm, g9 cm, h QR=16 cm, PR=56 cm, i35 cm

6 a34cm, b48 cm 7 10ﬁcm 8 a7cm, b23cm 9 21 cm 10 48 cm

1 aa=120, be=52, cy=45, dw=24, eq=56, fb=146, gd=43, hn=37, ix=33 2 am=40, bz=25,
cc=118, dp=41,q=41, ex=70,y=70, fe=110,f=55, gu=42,v=84, hj=37,k=37, ir=28,5=28,1=56
3an=90, ba=180, cu=90,v=90 4 aa=50,b=45 bm=90,n=65, ct=31,u=84, dg=067, h=134,
ex=46,y=46,z=92, fe=150,f=75, gr=28,s=56, hc=65,d=65, iv=70,w=140, jj=42, k=42,
ka=220,b=110, 1x=62,y=57,z=31,w=30, ma=31,b=62, nr=72,5s=54, ov=53,w=353
Saw=63, bg=38, cz=57, dt=158, ex=59, fs=113 6 a=25,b=34,c=42

1 ax=130, bk=65, ¢m=90, dp=45,4q=128, ea=112,b=84, fu=76,v=53, gt=90, hy=60, iy=35
2aw=70, be=53, cg=48, dk=22, eu=47, fr=17 3 ano, the points O, A, B, C are not concyclic,
bno, ¢210°, dx=105 4 am=65,n=115 be=82,f=98, cp=121,¢=118, dc=62,d=062,
ex=72,y=144, fr=135,5=45 5 ag=77,h=154, bv=74,w=T74, ca=124,b =56,
dg=51,r=78,5=102, ej=64, k=64, fs=62,t=118, gc=27,d=153, he=23, =23, im=90,n=90
6 ax=55y=51,z=51, ba=41,b=110,c=110, ¢p=65,¢g=72,r=108, du=90,v=63, w=117,
ex=43,y=62,2=56, fa=125,b=125, gg=39,h=78, hp=64,9=26,r=50,5s=92, ia=47,b =34,
jd=58 ks=51,1c=17,d=73,e=107, mx=23,y=62,z=118, nm =156, o x=46,y= 148

7 p=84,g=67 836° 9 w=114,x=66,y=48,z=132

1 aa=90, by=38, ce=56 2 ax=12, bw=65, cg=55 dg=74, et=90,u=90,v=134, fe=67,f=15
3allcm, bl4cm, ¢44cm, d9 cm 4 a37cm, b24cm, ¢24cm, d 64 cm 5 ax=50, bc=49,d=52,
cp=68,g=41, dg=44,h=82, eu=108,v=17, fe=78,f=38, gc=33, hz=156, is=60

6 aa=53,b=106, bm=66,n=606, ce=74,f=74, dp=35,¢g=35, ex=90,y=78,z=90, w=78,
fr=81,5s=162,1=9, gg=43,h=137, ha=57,b=47,c¢=47,d=176, ix=T77,y=T77,z=26

7 ab=59, bf=38, cc=72, dt=47, em=76, fk=52, gr=51, hx=68, iy=56, jv=9, kj=42,
le=49, ms=99, na=37, 0d=283 8 37 cm 9 x=50 10 x=36

1am=10, by=16, cu=6 2ap=10, bj=9, cc=14, du=21 3aa=4, bt=6, cn=12, dw=7
4 ax=10,y=5 bp=12,4=9.6, cm=5,n=30, de=12,f=18, er=15,5s=40 5 a24cm, b 14cm
6 a=9,b=15 7 an=4, ba=1, ct=4,dc=5 8 10cm 9 a6cm, b6cm
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1 ax=36, be=47, cp=24, dg=28, eu=34, fc=143, gm=112, ha=53, ir=39, jk=136, kf=117,
ly=76, mw=52, nn=115, 0z=49, ps=117, qg=51, rn=64, sv=48, tr=68, uc=21, v;j=59,
wt=74, xu="76

2 a LFTL=ZMTG (vertically opposite £s) 3 AB=2BM (line from centre perpendicular to a chord
b Let LZFTL=a bisects the chord)
ZMTG = ZFTL (proven above) BC =2BN (line from centre perpendicular to a chord
= bisects the chord)
ZLFET = ZFTL (£ in alternate segment) BM = BN (given)
= . AB = BC (equal chords are equidistant from centre)
ZGHT = ZMTG (£ in alternate segment)
=0

ZLFET = ZGHT (both equal to )
. EF || GH (alternate Zs are equal)
4 MP = MQ (line from centre perpendicular to a chord 5 Let ZBAD =a.

bisects the chord) £BCD = ZBAD (/s at circumference are equal)
MR = MS (line from centre perpendicular to a chord =
bisects the chord) ZABC = ZBCD (alternate Zs, AB || CD)
. MP — MR = MQ — MS (by subtraction) =
.. PR=S0O ZBAD = ZBCD (both equal to o)
.. AAPB is isosceles
6 LZAMO =90° (£ in a semi-circle) 7 ZUTQ =90° (tangent is perpendicular to a radius)
AM = MB (line from centre perpendicular to a chord ZTVS =90° (co-interior Zs, PO || RS)
bisects the chord) RV = VS (line from centre perpendicular to a chord
. M is the midpoint of AB bisects the chord)
.. TU bisects RS
8 a Let LCAB=0. 9 Let LOTS =0
ZCDB = ZCAB (Zs at circumference are equal) ZQPS = ZQTS (s at circumference are equal)
=o =0
ZACD = ZCAB (base Zs of isosceles A, PA=PC)  ZPSR = ZQPS (alternate Zs, PQ || RS)
=0 =
ZLABD = ZACD (s at circumference are equal) .~ ZLQTS = ZPSR (both equal to o)
=0
ZCDB = ZABD (both equal to o) 10 Construct AQ, PQ, OB
.. ADPB is isosceles ZPQA =90° (£ in a semi-circle)
b PA=PC (given) ZPQOB =90° (£ in a semi-circle)
PB = PD (equal sides lie opposite equal £s) ZAQB =90° +90°
». PA+ PB = PC + PD (by addition) =180°
s.AB=CD = A, Q, B are collinear

¢ ZLCAB = ZABD (both equal to o)
.~ AC || DB (alternate Zs are equal)

11 Let LPAC =0 12 Let LZXWZ =01

ZPDB = ZPAC (ext. £ of a cyclic quadrilateral) LWXT = £LXWZ (base Zs of isosceles A, TW = TX)
= =0

ZPCA = ZPAC (base Zs of isosceles A, PA = PC) LXTZ =20 (ext. £ of AWTX)
= LXYZ = LXWZ (s at circumference are equal)

ZPBD = ZPCA (exterior Z of a cyclic quad.) =
= £XO0Z =20, (< at centre is twice the £ at

ZPBD = ZPDB (both equal to o) circumference)

». PB = PD (equal sides lie opposite equal £s) o £LXOZ = LXTZ (both equal to 20)

PA = PC (given)
.. PB— PA =PD — PC (by subtraction)
.. AB=CD
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13 Construct XY
Let ZCAX =
ZXYD = . (exterior angle of a cyclic quadrilateral)
ZXBD = 180° — a. (opposite s of a cyclic
quadrilateral are supplementary)
ZLCAX + ZXBD = a.+ (180° — o)
=180°
». AC || BD (co-interior Zs are supplementary)

15 a Let ZBAQ =0
ZACB = ZBAQ (£ in alternate segment)
=0
ZCAB = ZACB (base Zs of isosceles A, AB = BC)
=0
». ZCAB = ZBAQ (both equal to o)
.. AB bisects ZCAQ
b ZADB = ZBAQ (/£ in alternate segment)
=0
ZBDC = ZCAB (Zs at circumference are equal)
=@
». ZADB = ZBDC (both equal to o)
.. DB bisects ZADC
Let ZABD =
ZBDC = ZABD (alternate Zs, AB || DC)
=q
ZBCD = ZABD (£ in alternate segment)
=
ZBAD = ZBDC (£ in alternate segment)
=
ZADB = 180° — 20 (£ sum of AABD)
Z/DBC = 180° — 2a (£ sum of ABCD)
.. ZADB = ZDBC (both equal to 180° — 2x)
». BC|| AD (alternate £s are equal)
19 Let LZATP =«
ZLTBA = ZATP (£ in alternate segment)
=q
ZBTC =90° — o (£ sum of ABCT)
LATC = LATP (AT bisects LCTP)
=
ZBTA = (90° — o) + o (by addition)
=90°
. AB is a diameter (£ in a semi-circle is 90°)

17

20

16

18

14 a Let ZCBD =«

ZEFG = ZCBD (given)
=@
ZEBA=ZEFG (exterior Zof acyclic quadrilateral)
=0
». ZCBD = ZEBA (both equal to o)
b ZCED = ZCBD (/£’s at circumference are equal)
=o
Z ADE = ZCED (both equal to o)
». PD = PE (equal sides lie opposite equal £s)
Let ZRTQ = o and LQTP =
ZSTR = ZRTQ (RT bisects ZSTQ)
=o
ZQTP (£ in alternate segment)
=B
ZTRP = 0.+ B (exterior £ of ARST)
ZRTP = o+ B (by addition)
.. ZTRP = ZRTP (both equal to o + )
». PR = PT (equal sides lie opposite equal £s)

ZTSR

Let ZPTR = q.
ZTOR = ZPTR (£ in alternate segment)
=0
ZQTR =90° (£ in a semi-circle)
Z0QS =90° (tangent is perpendicular to a radius)
ZPRT =90° + o (ext. £ of AQRT)
ZLTQS = LZTOR + £0QS (by addition)
=90°+a
» LTQS = ZPRT (both equal to 90° + o)

a Let ZPTM =«
ZLTNP = ZPTM (£ in alternate segment)
=0
ZTPN = ZTNP (base Zs of isosceles A, TP = TN)
=Q
ZTPN = £PTM (both equal to o)
». PM = MT (equal sides lie opposite equal Z£s)

b £LTMO =20 (ext. £ of APTM)

ZPTO =90° (tangent is perpendicular to a radius)
ZMTO =90° — a. (by subtraction)
OM = OT (equal radii)
s LTMO = ZMTO (base £’s of isosceles A)
S 200=90° — o
sooe=30°
s LTMO = ZMTO = 60°
ZMOT = 60° (£ sum of AMOT)
~. AMOT is equilateral (all Zs are 60°)
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21 Construct TA and 7B 22 Let ZAPC = o and ZATP =J3
Let ZTAP =a and ZTBP =J3 ZLTPC = ZAPC (CP bisects ZBPT)
PA = PT = PB (tangents from an exterior point are =
equal) ZLTBP = ZATP (£ in alternate segment)

ZATP = LTAP (base Zs of isosceles A, PA = PT) =B

=0 ZTDC = o+ B (exterior £ of ATDP)
ZBTP = ZTBP (base Zs of isosceles A, PB = PT) ZTCD = o. + B (exterior £ of ABCP)

=B ZLTDC = ZTCD (both equal to o + [3)
200+ 2B = 180° (£ sum of AABT) ». TC =TD (equal sides lie opposite equal £s)
S0+ B=90° . ATCD is isosceles
.~ ZATB =90°

. A, B, T lie on a semi-circle with diameter AB
~. A, B, T are concyclic points

Chapter 14 Review

1 aradius, b diameter, ¢ chord, d secant, e tangent, fsector, g segment, harc 2 aequal radii, b isosceles,
¢ LOAB, ZOBA 3 circles with the same centre 4 no; O, P, O, R are not concyclic points 5 a42°,
b4cm, ¢c3cm, d10cm, e24cm, f7cm 6 aj=59, bp=90, cc=37 7 au=55v=70,
be=136,f=113, cg=34,h=38,dj=15,k=9 8 ak=90, by=64,z=9, cp=63,9=59

9ax=15 bp=6,g=45, cn=10, dr=5, eu=4, fk=4 10 an=56, be=41, cg=114, dm =84,
eu=13, fr=46

11 a Let ZOQRS=0o b Let ZRTS =0 and ZRST=f
ZPQOR = ZQRS (alternate Ls, PQ || RS) ZTRP = o+ B (exterior A of ARST)
= ZPTR = ZTRP (base £s of isosceles A, PT = PR)
ZPSR = ZPQR (/s at circumference are equal) =a+p
= ZPTQ = ZRST (£ in alternate segment)
Now, ZQRS = ZPSR (both equal to o) =B
. ARST is isosceles ZLQTR = ZPTR — ZPTQ (by subtraction)
=q
Now, ZQTR = ZRTS (both equal to o)
.. TR bisects ZQTS
¢ i LetLZADC=0 d i Let ZPST=0
ZAOC =20, (£ at centre is twice £ at ZPTS = ZPST (tangents from an exterior point)
circumference) =®
ZABC = 180° — o. (opposite £s in a cyclic ZLQTS = ZPTS (TS bisects ZQTP)
quadrilateral) =@

ZA = o (co-interior Zs, BC || AO) Now, ZQTS = ZPST (both equal to o)

Now, ZAOC =20 and LZOAB = q. ~. TQ || PS (alternate Zs are equal)

s LAOC=2/A0B ii LTQS = ZPST (£ in alternate segment)
ii ZAOC+ ZAOB = 180° (co-interior Zs, Now, ZTQS = ZQTS (both equal to o)

AB || OC) - AQST is isosceles
so200+ o= 180°
soo=60°

o LAOC = 120°



