A2 Answer

The explanations in this unit are in a very concise form, e.g. ‘Zsumof A "written as ‘A sum’.
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I. (@ OP=+3*+4*>=5cm; MN=5-3=2cm.
(b) OM=+10"-8=6cm; MN=10—-6=4cm.
(c) PM=+8"-6°=529cm, PQ=10.6cm.

2. (@ r=v5+6">=7.8lcm; MN=781-5=28lcm.
(b) AM=+8>-3>=742cm, AB=14.8cm.

3. (a) 42+(r—2)2=r2, r=>5.
b)) 6°+(r-37>=r, r=175.

4. (a) AO,=rcm, O,M:%rcm.

(b) AM :%AB:S\/Ecm, (53)? +(%r)2 =r?, r=10.
5. Join AM, and let its mid-point be M. #EE AM; BERIPEE M -

o

S ZAMP=90° PM’+AM* = AP?, (%)2 Jr(%r)2 =r’, r=6.

1-2
. (@ OQ=0A=2+4=6cm; CQ=46>—(11)> =5cm.
(b) CE=+4-(I1)* =224cm, PE=PC—CE=5-224=276cm.
2. (@ BA=BD=3+l=4cm, OA=+4%+4> =566cm.
(b) OC=+4+3>=5cm, CH=OH-0C =5.66-5=0.657 cm.
3. (@ @ NQ:4+20:12cm, MN=12-4=8cm. (i) OM=+5"+8" =9.43cm.
(i) 0Q=+52+122 =13cm, AM =413’ —9.43? =8.94cm,
AB=2AM=17.9cm.
® () AM:%AB:4cm, OM =+/5—4> =3cm.

(i) MN=+/3>-1> =2.83cm.
(iii) NQ=+/5"-1> =490cm; PM =PN-MN =4.90-2.83=2.07 cm.

1-3
L. @ ) OA=OB=%AB=13cm; OD=OF=13cm.

(ii) CE:ED:%CDzScm.

(iii) OE=+132-5* =12cm; EF=13-12=1cm.
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(iv) AE=+13"+12% =17.7cm.
®) @ r:%Alelcm, OE =+/132—11> =6.93cm, ED=+11% — 6.93? =8.54cm,
CD=2ED=17.1cm.
(i) EF=11-6.93=4.07cm. (i) DF=+/8.542 +4.07 =9.46cm.
2. AF:%AB:Gcm, CE:%CD=7cm,
OB*+7% =7% ..(l); (OE+1)? +6% =72 ...(2); - OE=6cm, r=922.
3. @ (@) MB:%AB:Scm; ND:%CD:4cm. (i) OM=+6>-5 =332cm.

(i) ON=+/6>—4> =4.47cm, OP=+3322+4.47* =5.57cm.
® @) MB:¥:3cm, PM=AM-AP=3-2=lcm.

(ii) ND:%:4.SCm, PN=CN-CP=4.5-1=3.5cm.

(i) In7ZE AOMB, r=+/3.5+3* =4.61cm.

(a) AM=MB=5cm, CM=+26"-5" =25.5cm, OM =(25.5—r)cm,
(25.5-r) +5> =r>, r=132cm.
(b) MB=+9’-7> =5.66cm, OM=(7—r)cm, (7—r)* +5.66> =r>, r=5.79cm
() AM=MB=+r’-6>cm, (+’=6*)+(r+6)° =18, r’* +6r-162=0, r=10.1cm
2. BE*+O0E’=17"...(1); (BE+12)>+O0E*=25"....(2); ..BE=8cm, OE=15cm.

1.  ZOAB=70° (alt.Zs {‘Jéagé], BA//OD); x =180°—2x70°=40°;
Z0OCB=y (isos.AZE=1]);, x=2y (ext.Z4MH);, y=20°.
2. ZOQR=66° (alt. Zs[*[#f{#|,PO/QR ); LORQ=66° (isos. A —FH);
ZSOP =66° (corr. Zs[fil & ©|, PO/QR); £PSO =a (isos. A ZFE=FH);
g2 1800660
3. ZOMN=24° (alt.Zs[' Jﬁﬁ F|,OM//NT); ZONM =24° (isos. A ZfE —1H);
ZOTN = ZONT =48° (isos. A ZEE=F1H);, 0=24°+48°=72° (ext. L4}f).
4. Z/DAB =42° (corr. Zs [Ffi 4, OC // AB).
Join S#% OB. *+ OA=O0B, .. ZAOB=180°—2 (42°)=96°
Z/BOC = 180° — ZCOD — ZAOB = 180° — 42° — 96° = 42°
, - 180°—ZBOC _180°-42°

- OB=0C, 69°
2 2
180° —92° e e
5. ZOQR = — - 44° (isos. A FE=FH), £POQ=44° (alt.Ls| Jf?ﬁ #|,PO//QR );
Z/POR = 44°+92°=136°, /OPR = % =22° (isos. A SEJE=fH);
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6=22° (alt. Zs[* 4|, PO/QR ).

@
@

(b)

©

(d)

(@
@

(b)

(©

a by r (© ¢ d ab

y=2x100°=200° (centre & circum./s [El.[» )2 [El[E ),

x =360°-200°=160° ([FITEF).

a=2x78°=156° (centre & circum./s [B].[» % [EIEf);
180°—-156° . P

b= — 12° (isos. A FE[E=1H).

ZDOE =2x40° =80° (centre & circum./s [Bl.[» 2 [ElEH);
180°—-80°

0= — - 50° (isos. A ZE[E=1H).

reflex > £] ZPOM = 360° —142° = 218° (s at a pt.[5]JHA);
x=218°+2=109° (centre & circum./s [E|.[» 5 [EIJE ).

ZACD (b) ZMSP, /MRP (¢) /PQT, /PRT
Z/BCD =90° (semi-circle [E]); ZOCB =35° (isos. A ZFE=19);

0 =90°—-35°=55°,

ZCFE =90° (semi-circle >[8]); ZEFD =90° - 68°=22°;
x=2x22°=44° (centre & circum./s [E|.[» 2 [EIE ).
ZORS = % =33°; .. £Q=33°;

ZP =90° (semi-circle 3[H]); a =180°-90°-33°=57°.

ZACB=90° (semi-circle >:[H]);
ZACD =27°+2=13.5° (centre & circum./s [Bl.0» f[BIEH);
ZBCD =90°+13.5°=103.5°.

@
(b)
(©

(d)

®

ZCED =67° (Zinalt.seg. S THA), 0 =67°+34°=101° (ext. £ H}H).
Z/PQS =150°+2="75° (centre & circum./s [Bl.0» s B & FH);

a=90°-75°=15° (ext. Z4MH); b=a=15° (equalsegment /s FHZE[ESF).
ZMNH =51° (alt. Zs[' 5], MN/HK );

/HKP = /ZMNH =51° (segment /s [6]58);

s =180°—51°—51°=78° (A sum =f&F).

ZRSQ = /ZRPQ =65° (segment /s [A]=fH);

ZSRQ =90° (semi-circle 2£[H]); .. y=180°-90°—65°=25° (A sum =FF).

0=/ECG =11° (segment /s [6]5fH).
Let %% a = ZODB = ZOBD (isos. A Z[iE = f#);
sa+a=30° (ext. Z9MA);, a=15°. 0=2/DCA=,/DBA=a=15°
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@

(b)

(©

(a)
(b)

(©

(d)

(e)

®

(@

(b)

(©

(d)

(e)

®

.. 180°-90° . P
ZBAD =90° (semi-circle 3}:[E]); ZBDA = % =45° (isos. A FEEZ1);
0= /BDA =45° (segment /s [6)5 ).
ZEDF =26° (segment /s [6]|5F4); ZCDF=90° (semi-circle 2[H));
ZCDE =90°+26°=116°, ZCED = % =32° (isos. A ZEFE=19);
6= /CED =32° (segment Zs [&]=FH).
ZDBC =78° (segment /s [A]5F4); ZACB=78° (isos.AZEfE=19);
ZBCD =90° (semi-circle >:[E]); 6 =90°-78°=12°

/ZBDC=/BAC=28°; 6=4BDC+63°=28°+63°=091°.

ZABD =90° (semi-circle [E]); ZCBD =90°-39°=51°;

/DAC=51° (segment Zs [A|5F4); x=51°+65°=116° (ext. £ F}H).
ZAOB=32°-14°=18° (ext. Z4}f8); reflex ZBOD =18°+180°=198°;
y=198°+2=99° (centre & circum./s [El.[» 52 [ElJE ).

ZAOB =2x25°=50° (centre & circum./s [E.[» [ [ElEH);

20AB = 180 =30 2_5 0 _6se (isos. A ZEfE = 8);

ZOAC =25° (alt.Ls mfﬁ E"'J, OA//CB); 0 =65°-25°=40°.

reflex ZBOD =360°-144° =216° ([&]TE);

x=216°+2=108° (centre & circum./s [E|.{» )2 [EEF);

ZAOB =20 (centre & circum./s [E.[» % [EJEFE); ~ZCAD=60-20° (ext. Z9}MA);
2(47°+ 6 -20°) +20=180° (A sum =F&F); 6=31.5°

Z/BCA =180°—n (adj. Zs %Bf4);

reflex ZAOB = 2(180° —n) = 360°—2n (centre & circum./s [E.[» ) [EIEH);
m=360°—(360°—2n) =2n ([EITEA).

ZAED =c¢ (segment /s [6]5F);

ZEDC=a+ZAED =a+c (ext. £L4}fH);
b=/EDC+c=(a+c+c)=a+2c (ext. L4 H), .b=a+2c

ZCAD =y (segment /s [F]5F); ZADC=90° (semi-circle [H]);

X+ y+90°=180° (Asum =fHI); x+y=90°.

ZAOB=360°—a (FITEFE):

ZACB = 3607_‘1 (centre & circum. /s [B.[» K [EE ),
360°—a
a+b+c+ =360° (Lsum NARFT); a+2b+2c=360°.

ZBAC=q-p (ext. ZH}A);

ZBOC=2(q—p)=2g—2p (centre & circum./s [Bl.0» K2 [EIJE £4);
2g-2p+r=q (ext. Z4MH); q-2p+r=0.

ZADC=x (segment /s [E]5fg); ZABD=/ADC=x (isos.AZE[E=19);
ZDCE =2x (ext. Z4MH); y=x+2x=3x (ext. L4}H).
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() a=49°, b=180°-49°=131°(opp. Zs, cyclicquad. [EI¥19).

(b) ZQPS=180°—65°=115° (int. Zs[*[%F], PQ//SR );
x=180°-115°=65° (opp. ZLs, cyclicquad. [B[¥ ).

() 2x=86° (ext.Z, cyclicquad. [BI4}MH); x=43°;
y=x=43° (segment /s [H5FH).

(d) ZCEB=46° (segment Zs [6]5F9);
x=180°-35°-46°-87°=12° (A sum =F4F1);
y=87°-12°=75° (ext. 2, cyclicquad. [E7}H).

(e) 4MPN =90° (semi-circle :[&]);

/PMN =180°—117°=63° (opp. Zs, cyclicquad. EI¥fH);

0 =180°-90°-63°=27° (A sum =Ff).

() Join#HEE QT. ZSQT =90° (semi-circle J:[H]); .. ZRQT = 44°+90° =134°;
ZQTP +29° = ZRQT (ext. Z4MH); . ZQTP =134°—29° =105°
a=Z/QTP =105° (ext.Z,cyclicquad. [E4}A).

() ZPSR =180°-97°=83° (opp.Ls,cyclicquad. [BI¥});

Z/PST =90° (semi-circle J:[&]); & =83°+90°=173°.

(b) ZSPQ=180°-102°=78° (opp.s,cyclicquad. [EI¥fH);
0= /SPQ=178° (ext.Z,cyclicquad. [El4MH).

(c) ZBED=180°-105°=75° (opp.Zs,cyclicquad. [E[%fH);
Z/BDE = 180°—33°—75° = 72° (A sum = f4fl);
x=180°-72°=108° (opp. Zs, cyclic quad. [EI¥});

(d) ~ZHOL =180°-34°=146° (opp.Ls,cyclicquad. [EI¥);

0 =146°+2="73° (centre & circum./s [E].{» &z [EE ).
ZABF=p+gq (ext. £4A);, 4BED=r+p+q (ext. Z4MH);
Z/BED+ p =180° (opp. Zs,cyclicquad. [EI¥}f5); 2p+gq+r=180°
ZB+ ZAFC =180° (opp. Zs, cyclicquad. [E[%f9);

/D + ZEFC =180° (opp. Zs, cyclicquad. [E¥f5);

/B+ /4D + /F = ZB+ ZAFC+ ZD + ZEFC =180° +180° = 360°

Z/CDP =y (ext. Z,cyclicquad. [B4MH);

reflex ZCOP =2y (centre & circum./s B[y [EIEH); x=360°-2y ([HTEMH).

Z/ABQ=96° (ext.Z,cyclicquad. [E|¥}H);

b =180°-96°=84° (opp. s, cyclicquad. [E[¥%F5);

ZAOQ =2x84°=168° (centre & circum./s [E].[» )z [EIEF4);

a =360°—-40°-168°-96°=56° (Lsum [AFEFD).

/DAE = ZCAB (common £ #£f); ZAED = ZABC (ext.Z,cyclicquad. [E4}H);

AE AD ED

—— =—(corr. sides ~As
AB  AC BC( i, )

a 5 8

= =—, a=2%x5-4=6, b=2x6-5=17.
5+b a+4 16

AAED ~ AABC (A.A.A.);
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2.  /RPQ=/HPK (common/ #£ff); ZPQR = /PKH (ext.Z,cyclicquad. [E4¥}H);
PQ _PR _QR
APQR ~APKH (A.AA); — corr. sides ¥JJfEE, ~As
Q ( ) PK PH KH ( H %
12+15 y+9 b

—, . x=3x10=30, y=3x12-9=27.

9 12 10’
3. ZCAD= ZEAB (common/ #£f); ZACD=ZAEB (ext. Z, cyclicquad.[B4}H);
AC AD . 12+x 14+16
AACD ~ AAEB (A.A.A); ——=——(corr. sides ¥ &, ~As); = s
( ) AE AB ( ik ) 14 12

SLox=25x14-12=23.
4. /SPR = ZQPT (common/ fg); /PRS=/PTQ (ext. Z,cyclicquad. [EY}MH);
PR PS y+4 1249

APRS ~ APT A.AA); ——=— (corr. sides , ~AS =—),
Q ( ) PT  PQ ( HER, ~As); B )

oy +4y-252=0, y=14 or By y=-18 (rejected }&7).

1-12
1. (@ ZSRT=180°—34°—56°=90° (Asum =fgF); P+ /SRT =90°+90° =180°
. P,Q, R, Sare concyclic. P~ Q~R ~ SI[E - (opp. Lssupp. B A fH)
(b)  ZP=180°-27°—50°—67° =36° (A sum =fafl); /P =/Q=36°,
. P,Q,R, Sareconcyclic. P~ Q ~ R~ SI[E - (equal segment s tHE[E]S ).
(c) ZPSQ=138°-83°=55° (ext. £L4}fH); £PSQ = £PRQ =55°,
. P,Q,R, Sareconcyclic. P~ Q~ R~ SI[E - (equal segment /s fHE[E]S ).
(d) ZP=63°-21°=42° (ext.Z4M):
ZPQR =180°-75°-42°=63° (Asum =f4f); ZLSR =/PQR =63°,
. P,Q,R, Sareconcyclic. P~ Q~R~SI[E - (ext.£¥MF = int. opp. LNEFFT).
2. (a) ZABD=180°-35°-46°-39°=60° (Asum =f4fl); ZAEH = ZABD=60°,
. B, A, G Eare concyclic. B~ A~G-~EX[E - (equalsegment /s tH[ES ).
(b) ZEFG =46°+39°=85° (ext. Z4}H); FGH=85°-60°=145° (ext.Z4}MH);
ZFAH + ZFGH = 46° +145° =191° # 180°,
. A, F, G H are not concyclic. A ~ F ~ G ~ H R ZH[H -
(c) ZEFG+ «£C=85°+95°=180°,
. C,D, F, E are concyclic. C ~ D ~ E ~ F NE2L[E]  (opp. Zs supp. H A #H).
3.  ZPQA+ /D =180° (opp.s,cyclicquad. [EI¥f5);
Z/C+/D=180° (int. Zs[*|%}¥], BC/AD); ZPQA = /C,
. B,C,P,Qareconcyclic. P~ Q~R~SEHLE - (ext.£4Mf = int. opp.LNETFH).
4. (@) 4x°+6x°+5x°+3x°=360° (Lsum NFAFT); x=20
(b)  ZQ+/S=4x20°+5%x20°=180°,
. PQRS is acyclic quad. P~ Q ~ R ~ S ZEIREIYE - (opp. Zs supp. B A #H).
5. (@) ZBMC=ZCNB=90°, .. BCMNisacyclic quad. B~C M ~ N ZENEILE -
(equal segment /s FHZE[E 5 ).
(b) ZBMN =180°—90°—68° =22° (adj. Zs %FfH):
0= /BMN =22° (segment /s [&6]5F).
6. ZQPR =180°-106°—-22°=52° (Zsum NAFI); ZQSR = ZQPR =52°,
. PQRS is a cyclic quad. P~ Q~R ~ S ZEINEIYEE - (equal segment £Ls THE[E] S ).
0= /PRQ=22° (segment Zs [A]=FH).
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ZACD, ZCAD (b) No (c) /SRT, /SPT
/BAC=ZCAD = x (eq. arcs ),
S X+x+74°+50°=180° (Asum =F4F); x=28°.
ZBPC =46° (eq. chords £5%);
x=180°—46°—46°-38°=50° (opp.Zs,cyclicquad. [EI¥}75).
/PRQ =06 (eq. arcs ),
Z/PQR =180°-82°=98° (opp. Ls, cyclicquad. [E[ %),
0= 180° —-98° —a1°

2
ZCAB=35° (eq.arcs &5ll); ZACB=90° (semi-circle }:[H]);
0 =180°—35°—90°=55° (A sum =f&Fl).
ZQOR =34° (eq. arcs &ifll); ZPOR =34°+34°=68°;
0 =68°+2=34° (centre & circum./s [l [BIE ).
ZEAC =180°-126°=54° (opp. Zs, cyclic quad. [BI¥);

Z/BAC:54°=BC:CE=1:2 (arc prop.3lHtfp1);
ZBAC=27°, y=27°+54°=81°.
ZOAB =40° (isos.AZE[H=7H); x=180°—2x40°=100° (A sum =FEH]);

y=40° (alt.Zs [‘J% £1,AB/DC); AB:BC=100°:40°=5:2 (arc prop.5[ELHl);

a=100°-25°=75° (ext. Z¥}fH); BC:AD=25°:75°=1:3 (arc prop.J{ELA).
ZADB=90° (semi-circle >:[E]); ZADC =90°+50°=140°;

180° —140° . P
x=————=20° (isos. A ZF[E=1H),
y=180°-90°-20°=70° (A sum =F5F);

AD:DB=70°:20°=7:2 (arc prop.5 L.
b=180°-70°=110° (opp. s, cyclic quad. [E¥f);
a=180°-110°-35°=35° (A sum =F4F);

E’g : §§ =35°:35°=1:1 (arc prop.5ILEA);

PaR : PE\R =110°:70°=11:7 (arc prop.JLELH);

a =180°-102°-26°=52° (A sum =FF);

ZACD =90° (semi-circle 2£[H]);

0 =180°—52°-90°—26°=12° (opp. ZLs, cyclic quad. [EI¥);

X]\Sz I,;C : é-]\D =52°:26°:12°=26:13:6 (arc prop.5{LLA).

ZPTQ =90° (semi-circle 3:[E]); ZPQT =15°+25°=40° (ext. £Z4}A);
6 =180°—-90°—15°-40°=35° (opp. Ls,cyclicquad. [BI¥);

I/’-"l\" : :F-g =40°:35°=8:7 (arc prop.5LELH).
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1. ZADC =180°-81°=99° (opp. Zs, cyclicquad. [E[¥F5);

Z/ACB:99°=AB:AC=2:3 (arc prop.giLL#l); ZACB=66°.

(b)

1-15

(b)

(©)
(d)

(e)

)

Q

R Join 3##E PR.
ZQ:/QPR: ZQRP=RSP:QR :PQ=10:2:3 (arc prop.5LLA);
S Let £Q=10k, ZQPR =2k, ZQRP =3k
= 10k + 2k +3k =180° (A sum =F&f(); k=12°. .
ZQ=10x12°=120°.

ZAOB:90°=AB:AD=1:3 (arc prop.gi[tfl); ZAOB =30°

ZADB =30°+2=15° (centre & circum./s [B].{» % [E]JE ).

Z/BOD = 60°, /BDO = w =60°. Similarly, ZCAO = 60°.

x =360°—-90°-60°—60°=150° (A sum =HF).

180°—-106° . P
ZBAO = M =37° (isos.A ZFfE=1H);
6 =90°-37°=53° (tangent L L r).
AC=BC (tangent~J55L); x=180°—-2x63°=54° (isos.AZE[E=7);
Z0OAB=90°-63°=27° (tangent~J56L L r);
y=180°-2x27°=126° (isos. A S =1).
ZDTF =90°—-58°=32° (tangent=J56L L r); §=232° (alt.Ls [‘J%ﬁ £|, TD//EF ).
ZONL = 18082 2_82 =49° (isos. A SEE=F);
ZTOM = 49° (alt. Zs [‘Jﬁ%ﬁ £, TO/NL); ZOTM =90° (tangent ~J5L L r);
x=180°-90°-49°=41° (A sum =FHF0).
ZTPR =90° (tangent~ 3L L r); y=180°-90°—-74°=16° (A sum =F5F);
TP =TS (tangent~J5L); LTSP = 180° =74 2_74 =53° (isos. A ZEE=F);
/PSQ =90° (semi-circle [E]); x=180°-90°-53°=37° (adj. Zs #FFH).
ZPQS=77°+2=38.5° (centre & circum./s [B],[» 5 [El[EH);
ZOPR =90° (tangent . L 7); 6 =180°—90°—38.5°=51.5° (A sum = Fl).
reflex ZAOB = 2x (centre & circum. /s [Bl.[» )2 [EEH);
ZAOB =360°—2x ([FAITES);
ZOAP = ZOBP =90° (tangent /7L L r);

360° —2x +90°+90°+ y =360° (Lsum FIFGRI ); x =90°+ %

3. TP=TQ (tangent~Ji5); TP =TR (tangent=J5L); .. TQ=TR.
/PTQ =180°—2x75°=30° (isos. A S =1H);

180°—-18°

ZQTR =48°-30°=18°; Hzf =81° (isos. A ZE[H —£H).
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1. AD=AF=12¢cm, BE=BD=8cm, FC=EC=6cm (tangent~J5L);
perimeter JE 5 =12x2+8x2+6%x2=52cm.
2. QB=QR=5cm, AP=RP=9cm (tangent=J7l);
TA =TB (tangent=JL); TP+9=14+5, TP =10cm.
3. ZOTQ=90° (tangent“Js5L L 7); r* +24% =(r+16)*, r=10cm.
4. ZACD=/BDC=90° (tangent~J5L L r);
Draw a L line from A to BD. [ A ZFEEH{HZE BD.
S AB? =24 +(17-7)’; AB=26cm.

1-17
1. (a) ZTHK =38° (Zinalt.seg. Z$ESEF);
bh=180°—65°—38°=77° (A sum =fHFI).
‘e 180°—72°
2
y=x=54° (Zinalt.seg. ZEES ).
(c) ZCFE=90°; .. ZEFA =90°—-37°=53°;
m=/EFA =53° (Zinalt.seg. =5 F).
(d) a=68 (Linalt.seg. KFEFILFH); b=51° (<Linalt.seg. RXEESTEMA);
c=97°=51°=46° (ext. L4MA).
(e) Join EHfE QP.
ZTQP =42° (Zinalt.seg 55524 F); . LOQP = 65° — 42° = 23°;
2 0Q=0P; . k=180°-23°x2=134° (isos. A ZE=17).
()  ZKFG =48° (/inalt.seg. &Z$ESEF);
o b=180°—24°—48°=108° (A sum =fHF1);
a=180°—b="72° (opp.Zs,cyclicquad. [BI¥15).
(g) ZLAN=180°-82°=98° (opp.Zs,cyclicquad. [E%ffH);
ZNLA =70° (Zinalt.seg. & $&E 5 F);
6 =180°—70°-98°=12° (A sum =FHH]).
(h) ZABE=69° (Zinalt.seg. K#ES ), «BEF=69° (alt.Zs [‘J%ﬁ |, AB//DF);
ZBEC =69°-37°=32°; 0=32° (/inalt.seg. K& =5IEH).
(i) ZQTR =90° (semi-circle f[E]); ZQTP =60 (Z inalt.seg. 3EESEA);
46°+6+90°+0 =180° (A sum =FFI); 6=22°
2. ZPRQ=59° (corr./s [ﬁJ i £, BA/RQ);
ZAPQ = /PRQ =59° (Z inalt.seg. 2552 H1H);
AP = AQ (tangent~J56L); a = ZAPQ=59° (isos.A ZE[E=F);
b=180°—2x59°-57°=5° (A sum =f4F]).
3.  ZCDA = ZCAD =55° (Zinalt.seg. LS F);
y=55°+55°=110° (ext. Z4}f);, £BAC=90° (tangent~JiL L r);
x=110°-90°=20° (ext. Z4}A).

(b) AB=AC (tangent~J3l); =54° (isos. A SEE =),

4. ZBAT:b=BT:CT =3:1 (arc prop.jiLLHl); £BAT=3b;
ZATP = /BAT =3b (/£ inalt.seg. 3XEESEA);
a=ZATP=3b (alt. Zs[* 5], AB/TP).
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1-18
1. (a) ZBCD=180°-66°-45°=69°=121°, .. AB is not a tangent. AB “NEUJHE -
(b) ZP=180°—88°—37°=55° (A sum = fHf);
ZABQ =88°-33°=55° (ext. £4MNA); £P=/ABQ=55°,
. AB is a tangent. AB ZYJ## - (converse of £ in alt. seg. 22 #5530 E ).
(¢) ZACD=/ADC (isos.AZ5[E=1f) = /DAB (alt.Zs [‘jﬁ?ﬁ £],CD//AB);
. AB is a tangent. AB 2 YJ## ° (converse of £ in alt. seg. 32 $& = T A0 EHY).
2. ZPQS=Z/SRQ (Zinalt.seg. &EESTEFA) = LSNM (ext. Z, cyclic quad. [E|F}E);
QP//MN (alt. Zs equal N§E ).
3. ZODB=55° (isos.AZEH—ff); LODE =145°-55°=90°;
. ED is a tangent. ED ZHJ#%  (converse of tangent L r Y- FEWEH).
OR & :
Z/ADB=90° (segment /s [A]=5f4); ZADE =145°-90°=755°=/ZABD
. ED is a tangent. ED ZHJ#¢ o (converse of £ in alt. seg. & &t 5 AW EH).
4. (a) ZLMN=180°-32°-24°=124° (A sum =f&fl); <TLN = /LMN =124°,
. TLis a tangent. TL ;2HJ§# - (converse of Zin alt. seg. R &5 A EH).
(b) ZOLT=90° (tangent* 5L L 7); LOLN =124°—90° = 34°;
0 =/0LN =34° (isos. A SE[E=15).

1-19

I AABD~AACB; SB_AD X 8, g SB_AC Y 100, .
AC AB’ 4412 x BD AB’ 10 8

2. ARQS~ARPQ; N5 _ B 145, o RP_PQ mr8 21, 1.
RQ PQ’ 12 21 RQ QS’ 12 14’

RSB _x 10 i34

RP RS’ 10+8 x

4. APAC~APBA: TA_PC _a 27 s
PB PA’ 27+21 a

3. ARSQ ~ ARPS;

1-20

1. Adcircle through A, B, C can be drawn with centre M and radius 20.5.
nEEZEASB-C HiEM & 20.5 LABC=90° (semi-circle :[H]);
AB =141’ -9? =40; area of AABCJ"1%fi = 9X7240 =180.

2. ZADC = ZAEC =90°, .. ACED is a cyclic quad. (equal segment /s FHZ[E] 5 F9);
2. 0=2/DAC=066° (ext.Z,cyclicquad. E¥M9).

3. B ZA=(5-2)x180°+5=108° (Lsum PIER);
m c AB=AC (tangent~"J5L);

180° —108° . R
A LABC:AACB:M:%O (isos. A ZE[E=18);
x=36° (Zinalt.seg. LS ).

4. ZCKL =ZCAL=b (segment Zs [A]5F); ZCKH=a (ZLinalt.seg. X&),
ZCKL + ZCKH =180° (adj. ZLs #Fa), . a+b=180°

A-10
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5. (@ AB=52+52=104; ZACB=90° (semi-circle [H]); x=+104>—-40> =96.
(b) ZACB=90° (semi-circle >£[H]); AB=+9%+12% =15;
y=0A=0B=15+2=75.
6. (a PC=20cm, QB=6cm, RC=RB=xcm (tangent~"/5.);
(x+20)° +(x+6)> =26"; x*+26x-120=0, x=4 or x_—30(rejected;c§§§)
Z0OCR = ZOBR =90° (tangent ~J55L L r);

. OBRCisasquare. .. radius=0OC=x=4.

(b) tanZAOP= 270 , ZAOP =78.69°,

OM =4c0s78.69°=0.784 cm
7.  ZOAB=90° (tangent~J55L L r);
ZOMC =90° (mid-pt. of chord 5%H %),
Z0AB+ ZOMC =90°+90° =180°,
. OABM is a cyclic quad. OM /2 [ENEEVYEI(opp. £s supp. B HFH);
a=b (segment /s [F]5fH).

1-21
. AAPB~ADPC (A.AA); '/115 %, AB=24.
2.  AB=15cm, /BDA=90° (seml circle [H]), . 15 +9% =12cm,

area [HifE=9x12 =108 cm?.
3. ZBOC =2x30°=60° (centre & circum. £ s [E].[» J2 [EIJEFH);

ZOBC =90° (tangent YJ# L r); tan60°= 12 = % =43
r
4. LAPQ = ZARS, ZAQP=/ASR (ext./,cyclic quad.[E|¥}fg); £ZA4 (common LFH);
- AAPO~AARS (AAA), - —— -2 pg_s.
4+PS 349
5. APAB~ACAP (A.AA) [ ZAPB=/ACP (Zinalt. seg RZ$ESHEFA)];
2
B iz,
x 25+24

6. ZACB =90° (semi-circle :[E]); ZCAB=28° (A sum =fF);

AC:BC=ZCBA: ZCAB=31:14 (arc prop.jiLLfl), .. AC=31cm.
7. ZCBD =35° (isos. A [ = 15);
ZADB =180°—40°—35°x2=70° (opp. £ s, cyclic quad.[El%);

—~ o~

AB:BC=70°:35°=2:1 (arc prop.5lLLH).

1-22
1. - 0C=0D, .. ZOCD=43° (isos.A Z[E=1]);
ZCOD =180°—43°x2=94° (A sum =fF);

a= % x ZCOD =47° (centre & circum. Z s [E.[» K [EIJE ).

A-11
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2.

10.

11.

12.

13.

A-12

+OC=0B, .. ZOCB=38° (isos.AEE=1F); LBCA=15°,

Z/BOA=2x15°=30° (centre & circum. /s [E.[» }Z [E]E ).

reflex ;24 ZA0C =2(x+45°) (centre & circum. £ s [Bl.[» & [ElE ),
2(x+45°)+3x=360° (Lsatapt[AIJHA), x=54° LAOC =3x54°=162°.

ZBDA=x (eq.chord, eq. Z Z5455FH); LACD =90° (semi-circle 2£[H]);

X+ (x+18%)+90°=180° (A sum =Ffll), x=36°.

(a) Z4BCA= %LBOA =27° (centre & circum. Z s [Bl.0» 2 [EE ).

(b) ZLCAO=2BCA=27° (alt. £s N§EFg, AD//BC), y=54°+27°=81° (ext. £ ¥}fH).
Join 38 CD, let 3 £/CAD = /BDC = /ADB =k, ZACD =3k (arc prop.jlLLH);
k+k+k+3k=180° (Asum =fEf1), k=30°; LCAD=30°.

76°+a+47°=180° (opp. < s, cyclic quad.[E[% ), a=57°;

~w0OD=0C, £ODC =57°(isos. A ZE[E=1H); b=180°-57°x2=66° (A sum —FF]).
ZABD =40° (segment /s [A|5FH); LACB=57° (A sum =f4F]);

ZBAE =57° (Zin alt. seg. Z$ESIEH).

(a) ZBOC =86 (isos. A ZEE=1H);

Z/DAC = %LBOC = %6’ (centre & circum. £ s [B].0» 5z [EIJE ).

(b) %0+6:28° (ext. £ 517, 9:%.

(a8) ZOAP=Z0OBP=90° (tangent tJ#¢ L r).

(b) reflex ;X4 LAOB =2 x107°=214° (centre & circum. £ s [E].[» K [EEFH);
x=146° (/s ata pt.[5]JEFH).

() 146°+90°+90°+y=360°, y=34°.

(a) ZCDB=5x; ZADB=8x (arc prop.5ILLA1).

(b) ZABD=90° (semi-circle J:[H]);
90°+2x +5x+8x =180° (opp. < s, cyclic quad.[B[¥1£H), x=6°;
ZBAD =180°—90°—48°=42° (A sum =F).

(a) ZPOR=2/PQR=96° (centre & circum. /s [E.[» )2 [E[E ).

(b) circumference [E]JE =5x% % =18.75cm.

(@ AP=(10-r)cm; QC=(24-r)cm.

(b) AC=+10>+24* =26cm; AR=AP, RC=0QC (tangent YJ#g);
(10-7r)+(24-r)=26, r=4 (cm)

(a) cosxzﬁ, tanlezﬁ (b) sinx=£, tanxzﬁ
3 NCE 8 7

(c) sinx:%:g, cosx:%:?s (d) sinx:g, tanng

(@)l (b) I (01 (@11 (e)I (H I

(g) I (h) III HIv OI &) 1v DI

(alv b1 (oo (d) 11
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o sin @ cosé tan @

(a) 280° - + -

(b) 202° - - +

() 97° + - -

(d 82° + + +

(e) 257° - - +

® 52° + + +

(g) 197° - +

(h) 342° - + -

@ 297° - + -

G) 135° + - -

(k) 248° - - +

@ 347° - + -
(a)+ (b - (c) - (- (e) - (H+
() - (h) + @+ G- (k) - M-
(m) — (n) + (o) +
(@I (b) IV (c) I @I (e IV I
(211 (h) I, 1T ()11 () 11, 11T ®ILIV LIV

X %X X <X < < X % L R R

Q

sin 235° =sin(180° + 55°) = —sin 55°

sin190° = sin(180° +10°) = —sin10°

sin315° =sin(360° - 45°) = —sin45°; sin225° =sin(180° + 45°) = —sin45°
sin250° =sin(180° + 70°) = —sin 70°

—¢05205° =—cos(180° + 25°) = —(—c0s25°) = cos 25°;

€08335° =cos(360° —25°) = cos25°

€05240° = cos(180° + 60°) = —cos60°;  cos300° = cos(360° — 60°) = cos 60°
—¢0s280° = —co0s(360° —80°) = —cos80°

—c0s140° = —cos(180° — 40°) = —(—co0s40°) = cos40°

tan154° = tan(180° — 26°) = —tan26°; tan334° = tan(360° — 26°) = —tan 26°
—tan315° = —tan(360° — 45°) = —(—tan 45°) = tan 45°

tan190° = tan(180° +10°) = tan10°

tan155° = tan(180° — 25°) = —tan25°; —tan205° =—tan(180° + 25°) = —tan 25°
c0s150° = cos(180°—30°) = —c0s30°; co0s240°=cos(180°+ 60°) = —cos60°
sin332° =sin(360° — 28°) = —sin 28°

€08245° = cos(180° + 65°) = —c0s 65°;

—0s5205° = —cos(180° + 25°) = —(—c0s25°) = cos 25°

tan111° = tan(180° — 69°) = —tan 69°

A-13
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17. % tan255° = tan(180° + 75°) =tan75°;  tan165° = tan(180° —15°) = —tan15°
18. v sin260° =sin(180°+80°) = —sin80°; sin280° =sin(360° — 80°) = —sin 80°

1. (a) sin@=sin(180°-104°)=sin76°, 0=76° org 6=104°
(b) O=180°+14°=194° or B 360°—14° = 346°

(c) 215°, 325° (d) 265°, 275° (e) 248°, 292°
(f) 320, 148° (g) 227°, 313° (h) 44°, 136°

2. (a) 75°, 285° (b) 162°, 198° (©) 64°, 296°
(d 150°, 210° () 12°, 348° ) 73°, 287°
(g) 23°, 337° (h) 179°, 181°

3. (a) 44°, 224° (b) 111°, 291° (¢) s5l°, 231°
(d 171°, 351° (&) 150°, 330° () 164°, 344°
(g) 136°, 316° (h) 153°, 333°

4. (a) x=353° org@ 360°-35.3°=324.7°
(b) x=61.5° orm 180°-61.5°=118.5°

(©) 19.4°, 160.6° (d) 44.5°, 224.5° (e) 81.2°, 278.8°

) 87.9°, 92.1° (g 722°, 2522° (h) 4.9°, 355.1°
5. (a) @=180°+85.6°=265.6° or B 360°—85.6°=274.4°

(b) 114.4°, 294.4° (¢) 119.1°, 299.1° (d) 101.6°, 258.4°

(&) 152.7°, 207.3° () 258.2°, 281.8° (g) 112.5°, 292.5°

(h) 130.1°, 229.9°

2-5
J6 3 J6
L@ Y b 1 © 2 @ 2
© 5 ® @ ® 9 M 1
J3 3-243 (£)(‘F)+(£)(l) _6V2+43
2@ =G m-Cx I) = ) T -
NG
1 V31 42
o B 2 o 23 1l
2 3 1 ﬁ Q 1+43 -2
2 2 2
@ -G )<)+(I(£) -2 ® =4<§)3—3(§):o

A-14
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(h)

@

(d)

(e

(@

(©

(@) F
(a)
(d)
€))

(@
@

(d)
@
(©

(@
(d)
(@
(©

A2 Answer

(f) (2) s
(3)? +( p 3
1+£+l
T Ty 3443 ABU#B)(I+3) _ AB(E+243) _ L3-253
LB -3 -2
2 2
3001 2 2 1 3 413
SR L s s S S T
1 3 43 2 2 NC
T3 @ et 0 B
N 2 2 , 1 3B
SR L e s N Ul B 5
1 NG 11
_(_\/g)_;.( 2)_ (7) _3_‘_4\/5 ) = 5 54’(_7) (_7) 7&
1 1 2 3
p B (_,)(_i) (_£)(_,)
RV N NN NN )
(7) (—5)—(5)(5) =3 @ D ) (_7)_7
() F ©F @T T (f)F @T (h F
0°, 180°, 360° (b) 0°, 180°, 360° () 90°, 270°
180° () 90° 0°, 360°
270° (h) 45°, 225°
30°, 150° (b) 135°, 225° () 120°, 300°  (d) 30°, 330°
19.5°, 160.5° (b) 242.7°, 297.3°  (c) 187.2°, 352.8°
sin6’:§>l, *. no solution fHEEf#
106.6°, 253.4° (b) 56.3°, 303.7°
c059=§>1, *. no solution Efi# (d) 149.0°, 211.0°
53.1°,233.1° (b) 102.5°,282.5° () 39.8°,219.8°

150.9°,330.9°
41.8°, 138.2°,
32.3°, 147.7°,

221.8° or =k 318.2° (b)
212.3° or=k 327.7° (d)

42.8°, 137.2°, 222.8° orgk 317.2°
68.2°, 111.8°, 248.2° or @ 291.8°
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2-8

1. 0°<2x<720°; 2x=60°,240°,420° or B 600°, x=30°,120°,210° or B, 300°

2. 0°<3x<1080°; 3x=20.4°,159.6°,380.4°,519.6°,740.4° or B 879.6°,
x=6.8°,53.2°, 126.8°,173.2°,246.8° or B 293.2°

X

3, 0°§gs180°; =40.1°, x=80.2° 4, O°§§§180°; %:140.10, x=1280.1°

|

5 0°s§£120°; §=57.1°, 171.3°

6. 0°<2x<720°; 2x=145°,215°,505° or B 575°,
x=72.5°,107.5°,252.5° or &, 287.5°
7. 50°<x+50°<410°; x+50°=140.2° or B 399.8°, x=90.2° or &, 349.8°
. —15°<x—15°<345°; x-15°=120° or &, 240°, x=135° or @ 255°
9. 20°< x+20°<380°; x+20°=47.5° or B 227.5°, x=27.5° or & 207.5°
10.  30°<2x+30°<750°; 2x+30°=37.0°, 143.0°, 397.0° or & 503.0°
x=3.5°, 56.5°, 183.5° or I 236.5°

11. —25%%—25"31550; §—25°:56.4°, x=162.8°

12. —10°£%—10°£80°; %—10%35.40, x=181.5°

2-9
1. (a sin@ (b) 1+2sinfcosd (¢) 1-2sinfcosl (d) 12
cos” @
(e) cos’d (f) 2sin’6
2 2 20 il w2
@ = (cos™ @ +sin 9)(2cos 6 —sin” 0) - tan’ 0 M = 1 s1§1 o _
cos” @ cos” @
. ) 2
2. (a) LHSAjj=SnoGin0+cosd) 0o RuSES
cosd
(1-2sin@ +sin’@) +cos’d  2(1—sin6) 2
b LHS/AEFH = = = =R.H.S.
®) =% cos@(1—sinf) cosf(1—sinf) cosd H7i
2 2
(© LHSAJ =80TS0 2o-1-RHSAF
cos"@
(d) LHSAEH=1+2( SmZ)(coszé’) = sin @ + c0s’0 + 2sin Geos = (sin @ + cos0)’
cos
=RHS G5
.2 2
(© LHSAj=Sm0teost0_ 1 _pygpy
sin” @ 1-cos™@
(f) LHS/JF=tan’O(tan@—1)+ (tan@ —1) = (tan> § + 1)(tan & — 1)
=2 2
_sin 9+2cos g(tané’—l) _ tanHz—l —RHSAS
cos” 0@ cos” @
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1-sin*@ (1-sind)(1+sin ) .
R.H.S. = = =1-sind =L.HS/
©® A7 1+sind 1+sind - £Ji
. . . . . 2 ‘2
()  LHSAF = sinf(1 +s1rA10) —s1n€(1 —sind) _ 2s11.1 29 _ 2s1n2 12 —otan’ @
(1-sin@)(1+sinH) 1-sin“d cos 0@
=RHSHH

2-10
1. (Btand-1)(5tanf+6)=0, tanﬁzé or o —g(rejected%‘f),
60=18.4°,129.8°, 198.4° or B, 309.8°
2. (2cos @ +1)(cos+1) =0, cosH:—% oraf —1, @=120°, 180° or & 240°
3. cos@(cos@-1)=0, cosd=0 ord 1, §=0°, 90°, 270° or B, 360°
4. (3sin@+2)(2sind-1)=0, sin@z—% or B % 6=30°, 150°, 221.8° or B 318.2°

5. (7cos@—1)(4cos@-3)=0, 0050:% or B, %, 6=414°, 81.8°, 278.2° oruk 318.6°

. . . 1 §
6. sinf(2sinf@+1)=0, sind=0 or B —5 6=0°, 180°, 210°, 330° or B 360°
7. tan@(5tan@—2)=0, tand=0 or &, %, 6=0°, 21.8°, 180°, 201.8° or ¥ 360°
2 2
8. (5tan@-2)(3tan6+2)=0, tan@zg or B¢ -3 6=21.8°,146.3°,201.8°0r 5%,326.3°
9. (5sinf—-4)(2sinf-1)=0, sin9:§ or &, %, 6=30°, 53.1°, 126.9° or & 150°

10. (tan@—1)Btand+8)=0, tand=1 or 5 —g, 0=45°, 110.6°, 225° or 3 290.6°

11. tan6d=7.40512 or &, —0.40512, 6=82.3°, 157.9°, 262.3° or &, 337.9°
12. sin6=0.84564 orf —0.29564, 0=57.7°, 122.3°, 197.2° or B 342.8°
13. tan6=-0.05418 or B —1.84582, #=118.4°, 176.9°, 298.4° or &, 356.9°
14.  cosf=0.52190 or &, —0.10085, 6=58.5°, 95.8°, 264.2° or &, 301.5°

2-11

1. 4sin®x+15sinx+3=0, sinx=-0.21198 or B, —3.53802 (rejected ¥55),
x=192.2° or & 347.8°

2. 3cos’x—7cosx—7=0, cosx=-0.75543 or B; 3.08876 (rejected ¥&3),
x=139.1° or & 220.9°

3. 2cos’x+5cosx+1=0, cosx=-0.21922 or B} —2.28078 (rejected $53),
x=102.7° or By 257.3°
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4. 5sin*x—7sinx+1=0, sinx=0.16148 or B} 1.23852(rejected $57),
x=9.3° org 170.7°

5. 9sin’x+2sinx—9=0, sinx=0.89504 or B, —1.11727 (rejected $53),
x=63.5° orgk 116.5°

6. 3cos’x+5cosx—1=0, cosx=0.18046 or B —1.84713 (rejected ¥57),
x=79.6° or = 280.4°

. . . | .
7. 11sin’x—12sinx+1=0, sinx=1 or B{ e x=5.2°, 90° oruf 174.8°

8. 7sin*x—8sinx—7 =0, sinx=-0.58032 or B 1.72318 (rejected $57),
x=215.5° orm{ 324.5°

9. 6sinx—sinx—4=0, sinx=0.90407 or B —0.73740,
x=64.7°,115.3°,227.5° or g 312.5°

10. 2cos’x—3cosx—4=0, cosx=-0.85078 or B 2.35078 (rejected &),
x=148.3° or &g 211.7°

11. 9cos’@—3cos@—-2=0, cos@z—é or B¢ %,

0=482°, 109.5°, 250.5° or & 311.8°

12. cos’@—Tcos@+5=0, cosd=0.80742 or By, 6.19258 (rejected ¥55),
6=36.2° ormf 323.8°

13. 7cos’@—4cos@—2=0, cosd=0.89181 orzK —0.32038,
0=26.9°, 108.7°, 251.3° or B 333.1°

14. cos’@+5c0s0—-2=0, cos@=0.37228 or B, —5.37228 (rejected $&3),
0=68.1° or 5 291.9°

2-12

1. tan@z%, 0=77.5°, 257.5° 2. tan® = —/3, 6=120°, 300°
3. tand=-2, 6=116.6°, 296.6° 4. tanH:é, 6=9.5°, 189.5°
5. tan@z%, 6 =069.4°, 249.4° 6. tanfd=-7, 6=98.1°, 278.1°

7. 15tan’@-22tan@+8=0, tanﬁzg or B, %, 6=33.7°, 38.7°, 213.7° oru 218.7°
8. 6tan’@—13tanfd—-5=0, tanﬁz—% or B, %, 0 =682°, 161.6°, 248.2° or 8% 341.6°
9. 6tan’f-31tanf+5=0, tanﬁzé orgf 5, 8=9.5°, 78.7°, 189.5° or & 258.7°

10. 30tan’@+tand—-3=0, tanH:—% or Y, %, 0=16.7°, 161.6°, 196.7° or & 341.6°
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1. 7tan’@+2tand-9=0, tanH:—% or B 1, @=45°, 127.9°, 225° or & 307.9°

12. 3tan’@+tanf-24=0, tand=-3 or & %, 6=69.4°, 108.4°, 249.4° or By 288.4°

13. 8sin’@—5sinfcosf—8cos’ @ =3sin” O +3cos’ @, 5tan’d—5tand—11=0,

+
tanH:S_lz)\/g, 0=64.2°, 133.2°, 244.2° orEg 313.2°
14. sin’@+6sinfcosO +cos’ & = —sin* O —cos’ @, 2tan’O+6tand+2=0,
3+
tan@ = 3;\/5 6=110.9°, 159.1°, 290.9° or 5} 339.1°

15. 3sin’@+2sin@cos@—3cos’ @ =2sin’ @ +2cos’ @, tan’O+2tanfd—-5=0,
tan0 =-1++6, 0=55.4°, 106.2°, 235.4° or B 286.2°
16. 8sin’@+4sinOcosf =sin’ G +cos’ @, Ttan’@+4tanfd—1=0,

-2+
tanﬁzz_f\/ﬁ

or B, g, 0=10.7°, 142.8°, 190.7° or &k 322.8°
2-13
1. (a) tanx:%, x=41.2° ormf 221.2°

(b) cosx:ig, x=482°, 131.8°, 228.2° or B 311.8°

©) tanx:ig, x=482°, 131.8°, 228.2° or B 311.8°
(d tanx:—%, x=153.4° orm 333.4°

() sint=1, X=90°, x=270°
3 3
()  2x+75°=90°, 270°, 450° or B 630°, x=7.5°, 97.5°, 187.5° or & 277.5°

(g) tanx=0 or g tanx:—%, x=0°, 166.0°, 180°, 346.0° or B 360°

(h) cosx:—% ormk cosx=1, x=0°, 120°, 240° or 8 360°

2. (a) Ssin*x-3sinx-3=0, sinx=-0.53066 or B 1.13066 (rejected $53),
x=212.1° orgf 327.9°
(b) sinx=-0.41421 or B 2.41421 (rejected ¥57), x=204.5° or 5 335.5°
() 15cos’x—1lcosx+2=0, cosx:% or 8¢ %,
x=66.4°, 70.5°, 289.5° or & 293.6°
(d) tanx=2 ormf tanx=-1, x=63.4°, 135°, 243.4° or & 315°
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(e) sin’x—sinxcosx—4cos’x=0, tanx=2.56155 or &, —1.56155,
x=68.7°, 122.6°, 248.7° or 8% 302.6°

(f)  6sin*x—sinxcosx—cos’x=0, tanxzé or B, —%,
x=26.6°, 161.6°, 206.6° or & 341.6°
1 y
(g) 15sin’x+7sinx—4=0, (1-cos’ 9)(ﬁ):coszt9 or 8, cos’@+sin’6=1,
an

x=19.5°, 160.5°, 233.1° or I 306.9°

cosf

(h) 40sin’ x—4lsinxcosx+10cos’x =0, tanx:E org, ———-(-tanf)=1,
5 —sind
x=21.8°, 32.0°, 201.8° or&f 212.0°
(i) (tanx-3)(tan’x+1)=0, .. tanx:%, x=56.3° or &, 236.3°

2-14
1 sin@ + ~0050:.L 2. tan@- —sin*6 =cos’ @
tan & siné tan
)

3. st 9- ! =sind 4. 1+Cf)sg- L = .12
cos@ tanf sinfd tan@ sin” @
—gin? in’

5. 1—sin 6’20089 6. sm20_ 12 __
cost cos“d cos 0

7. tanfdcosd +sind =2sin & 8. -sinf =cosd

tan @

9. s%n O(sin @ + coszﬁ) —tand 10, Sin 0?()259 —tand

sin@cosé + cos” 6 1—sin” @
: o 222 o

1, —Sin30® 12, SM92% 06(90° ~38%) + cos?(90° ~ 38°) = 1

sin(90° —40°) cos”52°

13. 1-tan76°-tan(90°—14°)=0

14, cos(90° —26°) - tan 64° - sin(90° — 26°) + cos” 64° = 1

c0s(90°—-61°) - tan 29°
€0s29° .

16. tan47°-cos(90° —43°) —sin(90° — 43°) =0

17.  (tan1°-tan89°)(tan2°- tan 88°).....(tan44° - tan46°) tan 45° = (1)(1)....(1)tan45° =1

18.  (cos’1°+cos’89°) + (cos’ 3° + cos’ 87°) +.... + (cos” 43° + cos’ 47°) + cos” 45°

15.

tan(90° — 29°) =1

(cos®1° +sin*1°) + (cos® 3° + sin® 3°) +.... + (cos” 43° + sin* 43°) + (%)2

1><22+l =225
2
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10.

12.
13.

14.

2-16
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A2 Answer

(1—cos” 6)( 12 )=cos’ 6 2. cos’ @ +sin’ 0 =1
tan” @
1-cos’ 6 =sin’ 6@ 4. (—tan@)(cos @) = —sin @
14559 Gng=1+cos?0 6. 50 (Cuno)=1
tan @ —siné
- 1 § . .
Cf)s o_ =0 8. 1+ M)(— sin@)(—cos ) =2sinfcosd
—sind tané@ 1-sin" @
sin@ 1 sin’ @ 1
o )t 2, ¢ 2
sind cos"@  1-cos @ cos” @
-1 .
sin@ 79'(_511“9)
—~ . tan =-1 1l. LHS.=—5—1=tan®9=RH.S.
—sind cosf cos” @
2
LHS =22 041= 1 _rus
sin“ @ sin“ @
R.H.S.=(1-cosd)(1+cosf) =sin’#=L.H.S.
L.H.S.:(Sm9+tan9~ 1 )2_(sm9_tan92
cosd tan @ cosf tanf
=tan’@+2tan0+1—tan’ O +2tanf —1 =4tand = R.H.S.
0=37° or &, 323° 2. 0=234° or @, 306°
6=32° or T 148° 4. 60 =28° or & 332°
6 =145° oruf 215° 6 6=281° orm 99°
0=144° or 5 324° 8. 0=178° or gk 182°
0=22° or &, 202° 10. O=14° or B 194°
6=50° or &, 230° 12. 0=48° or& 132°

(@) f(90)=2, f(-90)=0, f(56)=1.83

(b)  f(120)=5, f(~150)=6.46, [(288)=1.76

(¢) f(150) undefined % ™~ 5%, f(-225)=3.73, f(315)=3.73
d)  f(115)=737, f(-75)=1.14, f(218)=6.27

(&) f(25)=0.863, f(-235)=1.67, f(335)=0.950

(a) tanx:%, x=68.2° ormf 248.2° (b) sinH:%, 0 =30° orx 150°

(¢) cosy=+1, y=0°, 180° or & 360°

(@) -a+5=2, a=3 (b) —%—8:—1,1;:—14 ©

-24c¢=13, c=15
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2-18
1. (a)
(d)
2 (a)
(©)
(e)
3. ()
(©)
4
2-19
1. (a)
(b)
(©)
2 (a)
(b)
(©)
3 (a)
(b)
(©)
4 (3
(b)
(©)

A-22

3<8—5sinx<13 (b) —<9+7""=< (c) 1 <L
2 2 2 37 542cosx 7
3 3 . 1 1 1
=< <1 e —2<3sin"x—-2<1 -——<—<——
5 4—sinx © ® 37 cos’x—4 4
—-2<1-3cos2x<4 (b) -9<2sin3x-7<-5
1<4-3sin(x-30°)<7 (d -6<6cos(4x—-110°)<6
5<5+4cos’(x+40°)<9 (f) 1<(2sinx—3)"<25
0<1-sinf<1 (b) —7<3cos20-4<-1
2<2+cos(20-90°) <3 ) —4s4sin(@)szﬁ
3<(sinx—3)’ -1<15 (b) 5<3(cosx+1)’+5<17
x 0° 45° | 90° | 135° | 180° | 225° | 270° | 315° | 360°
y 0 1 0 -1 0 1 0 -1 0
x | —=60° | 30° | 120° | 210° | 300° | 390°
y 0 1 0 -1 0 1
x 0° 90° | 180° | 270° | 360° | 450° | 540° | 630° | 720°
y 0 1 U -1 0 1 U -1 0

Remark: “U” means undefined. f{fizt : “U’ETR N Eif
] 1 [~ 1
b:max.ﬁf] Iﬂ;mln.ﬁﬂ IE:—Z, a:max.@*@—bzl
period rr:,J,EFJ =300°—-(-60°) =360°, ..m=1, n=60°
b=1, a=-3, period rﬁJﬁEJ =195°-15°=180°, ..m=2,
sub. ff (60°,-2) into A y=-3sinQx+n)+1, n=-30°
b=-9, a=-8, period rﬁjﬁfj:2100—30021800, om=2, n=45°

b:max.ﬁ] @;mm'ﬁﬂ IZEj:7, azmax.@{l,@—b:% ~m=1, n=-120°

b=-1, a=2, period rﬁjﬁfj =660°—(—60°)=720°, ..m :%, n=30°

b=8, a=1, period rF,JH\EJ:130"—10‘32120‘3, som=3, n=-30°

centre of rotational at FEfE-RULM Y (45°,1), .b=1, n=-45°

period rﬁJHfJ =180° ..m=1,sub.ff (0°2) into A y=atan(x—45°)+1, a=-1
centre of rotational at FEEEHLMIR (45°,0), .b=0, n=-45°

period rﬁjﬁgj =180° ..m=1,sub.f{ (0°-3) into A y=atan(x—45°), a=3
centre of rotational at FEfErfuM Y (90°,7), ~.b=7, n=-90°

period rﬁJHfJ =180° ..m=1,sub.f (45°6) into A y=atan(x—-90°)+7, a=1
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1.

10.

A2 Answer

max. FA{H = tan45°—cos45°= 1—L

V2
min. f/[ME = tan0°—cos0°=—1
0
[c2 72
QP:QR=3:5, cosH:E, ‘[an0:573:i
5 3 3
th e -k -1
tand <0 (4" quadrant FTPH5I[E), tanezf,
- tan(0-270°) = —— =1
tand k2 -1
[122 _ <2
c0s(180° + @) — cos(90° — @) = —cos @ —sinf = BRI St = T
13 13 13
)
() 51“29:1, tan?@=1, tan@=+1, O=45°, 135°, 225°, 315°
cos” 6@

(b) 2sin20-1=0 orf¥ cosf@+1=0, sinZH:% or fi¥ cosf=-1;

s @=15°, 75°, 195°, 255° orﬁ‘} 180°
(- 0°<26<720°, 260=30°, 150°, 390° orﬁ‘} 510°)

(3tan@+1)(tan&—-1)=0, tanﬁz—% orfiy 1

coszx:l, cosx:il, x=240° or % 300°
4 2
2c0s’@—3cosf+1=0, (2cos@—1)(cosf-1)=0,
1 . .
0059:5 orfy 1, 6=0° orf¥ 60° (.0 0°<0<90°)
3

(@ =1-2()=-1 (b) =0 (c) =——=1
1+2

(@ =3+401)=7 (b) :%:1 () =[2(-D-17+3=12
(d)  4cos’ x+3(1-cos’ x)—1=cos’ x+2, .maxfij>ffi=(1)’+2=3

cos®
a = =-1
@ —cosf
(b) =(sin® 6+ cos’ )(sin”> & —cos® @) + 2cos’ @ =sin” @ —cos’ 6 +2cos> O = 1

(c) =sin’ @(1-sin’ @) —sin® g(1 —sin’ @) =sin’> & —sin’ ¢
(d) =(-sin@)(1+sinf)=1-sin’ @ =cos* @
_ 1—cos* @ - (I1+cos@)(1—cosl)

¢ = 1=(1-cos@)—1=—cosé
© 1+cos@ 1+cosé (1=cosd) cos
_ ana2
=% 1 cos0) =10 g
siné siné
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11.
12.

13.

3-2

10.

A-24

=1+cosAcos(180°— A)=1—cos> A=sin> 4
.o, 4 ) . .5 4 . 4 . 5
(cos@ —sind) =§, cos” @ —2cos@sinf +sin 925, 1—2cos€sm9=§, cosﬁsmﬁzﬁ

(a) =sin’1°+cos’1°=1
(b)  =(sin’*1°+sin” 89°) + (sin’ 2° + sin” 88°) + ... + (sin” 44° + sin” 46°) + sin” 45°
1

=1x44+ 2=445
( ﬁ)
(a) 9.6cm’ ()  39.0cm’ (c) 21.2cm?
(a 250 (b) 2629 (c) 1443
(a) %(x)(30)sin150°:120, x=16 (b) 2><%(8)(y)sin80°=118.13, y=15.0

(©) %(22)(z)sin35° =227, z=36.0

(a) %(62)(83)sin0:1619, 0=39.0° or 5 141.0°

(b) %(21)(46)sin9:227, 0=28.0° or 5 152.0°
1 5634
193 sino=952. 6=90.0°

©  SGPsn

(@) £DOC =360°+5="72°, 5(%)(17)(17)5111 72° = 687.1cm’

(b) ZOOR=360°=8=45°, 8(%)(8)(8)sin 45° =181.0 cm?

*In this exercise, s = (perimeter JE4R) <2, A = area of triangle = F/E AT,
s=112, 4=1833.0 mm’ 2. s§=33, 4=188.0cm?
5=885, A4=770.8cm’

WE =167 +12% =20, s:%;gmzzz, .'.A:%(16)(12)+,/22(2)(4)(16):149.lcm2

SO =+5+127 =13, s:#zm.s,

A= %(5)(12) +/14.5(1.5)(7.5)(5.5) =60.0 mm’

OT =0U =0V =25, . A=32(7)(7)(18) +/45(20)(20)(5) =168 +300 = 468.0 cm’

s=58.5, A=647.80, &;h=647.80, h=30.8

5218, A=32.86, 12XN

=32.86, h=5.1

s=20, A=69.282 ¥:69.28,h:8.7cm

s=10, A=11.83, ¥=11.83,h:7.9cm
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A2 Answer

(a) «4=75°, .AC =L, AC=10.7 cm; i: .8 , BC=11.6cm
sin63°  sin42° sin75°  sin42°

(b) «F=30°, ,DF = .16 , DF =7.1cm; ,DE = ,16 , DE=10.4cm
sin20° sin130° sin30° sin130°

(c) «LI=254°, — L4 =— Gl ,GI=32cm; — L4 = .HI , HI=3.1cm
sin25.4°  sin82.3° sin25.4°  sin72.3°

@ ——> L ISETY

sin(110°—22°)  sin22°
(b) sin68°=>, y=97; — % =Y x=92
y sin(68°—-35°)  sin35°

© 0=106°; — % -2 307 cossao= =181
sin106° sin46° x

@) <R=40°, —F — 3% 911, 4210967 cm’
sin40° sinl19°

(b) «P=45°, x 6 , x=77.1, A=2450.8m*

sin57°  sin45°

(a) sin#=0.782, 6=51.5° ormf 129°
(b) sin#=0.392, @=23.1° (reject ¥57 157°)
(c) sin#=1.286>1, .. no solution Y255 fiF
d) sin@=0951, 6=72.0° orgk O=108°
(e) sin@=0217, O=12.5° (reject $¥55167.5°)
(f) sinf=0.868, 6=603° ormf 118°

.32 =— 0 , sinL=0.508, ZL=306° orzf 149.4°
sin24° sinlL
when & ZL=30.6°, ZK =1254°, JL=64.1cm;
when & ZL=149.4°, /K =6.6°, JL=9.0cm

(a) 438 (b)y 227 (¢) 5.7 d 34.7 () 417 (f) 101.8
(a8 cosf=0384, =32.8° (b) cos@=-0.6, 0=126.9°

(¢) cosd@=-0.089, 8=95.1°

KJ? =427+ 39% — 2 x 42 x 39 cos 34°, KJ = 23.86 cm, ZK = 66.1°, £J =79.9°

- a = 47 , x=54; AL: .7 , y=16
sin(70 —40)°  sin40° sin70°  sin60°

HF* =8 +10" - 2(8)(10)cos65°, HF =9.8;
x> =9+ HF? —2(9)(HF)c0s20°, x=3.4cm

86  KI
sin50°  sin70°

, KI=10.5cm; sin60°:i, x=9.1cm
KI
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4. ,NP =— 37 , NP=60.4cm; sin40°=L, y=38.8;
sin25°  sin(40—25)° NP

cosd0°= 2 x=463
NP

5.  RT?=14" +18* —2(14)(18)cos34°, RT =10.1cm;
x* =RT? +16* —2(RT)(16)cos65°, x=14.9

6. %2005270, UW =5724cm, y2 —UW? + 46> —2(UW)(46)008510, y:456

7. Draw = ZC// YA, ZZCB=45°, ZBZC =65°, .q :2?3_20, q=6.2;
sin45°  sin65°
AZC = ,8 , r=72C=83
sin70°  sin65°
DG 7.2
8. Draw & EG//FC, ZDGE =58°, /DEG =54°, = , DG=6.87cm;

sin54°  sin58°
x=10.5-6.87=3.6
9. x'=6"+6"—2(6)(6)cos LADC, x> =72-72cos ZADC ... (1)
x> =37 +8 - 2(3)(8)cos(180° — ZADC), 1.5x* =109.5+72cos ZADC ... (2)
() +(2): 2.5x*=181.5, x=85

10, sR=s50, 2R 8  oR_41274cm, - Arca=L(8)(4.1274)=163 cm’
sin25° sin55° 2
o BB ph 075677 em; 2018275677 5 Hesgs.
sinl17° sin29° 2

arca of ACBD il =+/30.78385(3.21615)(10.78385)(16.78385)
=133.86355cm>, ZDBA=34°, .. areaof ADBAJfif = %(15)(27.5677)sin34°

=115.6175cm?, .. The area required = 249.5 cm’
12.  DF =,/67 +97 —2(6)(9)c0s92° =10.9895 cm
area of ADCFift = [14.49475(3.49475)(7.49475)(3.50525) = 36.4797 cm’

.. The required area = %(6)(9) §in92°+36.4797 = 63.5 cm’

3-7

1. 12° = x* +22> = 2(x)(22)c0s30°, x=23.8 or B} 14.3

2. 35 =x"+26>—2(x)(26)cos65°, x=36.9 orB —14.9(rejected &%)
3. 277 =x>+32" - 2(x)(32)cos32°, x=48.1 orH 6.1

4. TP =x"+17*=2(x)(17)cos26°, no solution JZAf#

5. 8 =x"+7"-2(x)(T)cos42°, x=11.7 or B, —1.3(rejected ¥5755)

6. 16° = x* +24% —2(x)(24)cos18°, x=37.0 or &Y 8.7

3-8

ABD =— 32 , BD=219cm; x=BDcos50°=14.1
sin20°  sin(50° —20°)
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Let 3 PS=ycm, £LSPQ=0
y? =207 +25% —2(20)(25)cos12°, y=6.8;
.2—0: .y , 0=37.4° or &, 142.6°(rejected ¥57), x=25c0s60=19.9
sind sinl2°
a=20°, h=180°-160°=20°, x*=15%+30"—2(15)(30)cos(20°+20°), x=20.9
a=45°, b=360°-328°=32°, x* =130" +68” —2(130)(68)cos(45°+32°), x=132.5
a=32°, h=180°-120°=60°, c=60°, d=360°—255°—60°=45°
X 275

sin(32°+60°)  sin45°’
ZBAC =16°, ZBCA=23°, . ZB=141°

170  x _ y
sinl41°  sin23°  sinl16°’

x=388.7

~x=105.5, y=745

ZCAD =50°-40°=10°, _AD = _50 , AD=185.0833m
sin40° sinl10°
AB = ADsin50° =142 m

8 30

(a) ZBOC=295°-175°=120°, — =— , LBCO=134°
sin ZBCO sin120°

(b) 13.4°+(180°-175°)=18.4° .. NI18.4°W

ZOPR=104°, ZR=46°, PO __10 , PO=741m

sin46°  sin104°
" Height of the tree By EE = PQsin30°=3.71m

(a) ZBAC=180°—-75°-40°=065°

(b) BC? =150° +120° — 2(150)(120)cos65°, BC =147.3m

PS 100

(a) ZPRS=180°-90°—-35°=55° (b) - =— , P§S=822m
sin55°  sin95°

(¢) 4£PSQ=60°, h=PSsin60°=71.21; SO =PScos60°=41.1m

(a) ZADB=30°, £ABD=115°, AD 52 , AD =943 km

sin115°  sin30°

(b) BD__ 52 ph597km

sin35°  sin30°
(c) Shortest distance F%5IHEE

= Perpendicular distance from D to AB (1 D &£ AB FYFEE FEEE)

= BDsin65°=5.41km
(a) ZPOR=180°-90°—-25°=65°
(b) PO=2x60=120km, PR*>=120"+80" —2(120)(80)cos65°, PR=113 km

80 PR

© e T
sin(25°+6) sin65
", Compass bearing of R from PisS15.1°E. {5 P & R HYFERE HHi A S15.1°E -
(@) ZPOR=105°

, 25°+60=40.1°, 9=15.1°

® PR=3x22-1km
60
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RO 1
c ZRPQ =40°, =————, RO=0.6655
© © sin40° sin105° ©
.. Time taken FREERFRY = —Q =0.2218 hours = 14 minutes
3-10

1. (a) ZCBT =90°-25°=65°, BC= 60
cos 65

-=141.9721 km

Speed of the car B3l = % =94.7 km/h
Shortest distance FxFEERE = 60sin 65° = 54.4 km
60cos65°

(b) Time taken FTEERFRE] = o165 =0.2679 hours = 16 minutes

". The car will be nearest to the tower at 1:16 p.m.
FHEGN T 116 sniEid -
2. (a) ZBCP=315°-180°-75°=60°, ZBPC =75°-35°=40°,
ZB=180°-60°—40°=280°
,PB = .PC = ,500 , PB=674m, PC=766m
sin60° sin80° sin40°
(b) 1(500)(QB) sin80°=100000, OB =406 m

Dlstance he travels fiifTEREEEE = PB— OB =26Tm
(c) OC?=QB+500> —2(0B)(500)c0s80°, OC =586.89 m
Cost 2] = QC x 400 =$235000
3. (@ (i) ZPOR=65—45°=20°,
Shortest distance FxFHEEEfE = PR = 650sin20° = 222 miles

(ii) Time taken FTFERFE] = % =41 hours /|\NEF
*. The typhoon will be nearest to Hong Kong at 5:00a.m.

on 3" June.
eE e 6 H 3 HE L 5:00 i & -
(b)  500% = SO + 650° — 2(SO)(650)cos 20°

SO =163 or 8 1060 (rejected $57). Time taken FFFERFE = —Q =11 hours /]\FF
. It will be hoisted at 11:00p.m. on 1* June. &f* 6 H 1 Hith |- 11.00 RH -
4. (2 tan38°:%, x=htan38°; tan28° =%, y = htan28°

tan ZCQP = h_ h = ! , ZCQP =37.3°
x+y h(tan38°+tan28°) tan38°+ tan28°
(b)  90°—LCOP=52.7°.

. The bearing of P from Q isN52.7°W . H Q & P fy HlalE N52.7°W -
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A2 Answer

Let%&" S:M

=12, area [Hf&E = \/12(12—6)(12—7)(12—11) =610
sinZBCA _ sin40°
10

x =62 +9% ~2(6)9)(~3) =323

, sSinZBCA=0918, ZBCA=66.7° or &, 113.3°

%(7)(12)SinLBAC:24, sin ZBAC =0.571, ZBAC =34.8° or &, 145.2°

8 =a’ +(3a)’ —2a(3a)c0s55°, 64=a’>(1+9—6c0s55°), a=3.12
R _ 2—-a®

cosf =
2(D) 2
2 2 _ o2
coslBCA:M:i, cosy:—i
2(7)(6) 21 21
22% = x> +16” —2x(16)cos44°, x> —23.02x—-228=0, x=30.5 or B —7.48 (rej.}&%)
ZABC =180°—65°—-38°=77°, 4 __ 8 , AB=5.05,

sin38° sin77°

area [HifE = %(5.05)(8)sin65° =18.3cm?

2 2 a2 /
cosg=1L 207725 1 g oLy JIB2U e pci800, sing>0)
2(11)(20) 55 55 55

OR=9,cos ZPOR = M = —E ,ZPOR=117.3°, ZQPS =180°-117.3°=62.7°
2(12)(9) 24

Let E be a point on AD such that BE//CD. #:E }y AD Fi—EL#E1S BE//CD -
BE=6cm, AE=8-5=3cm, ZBEA=54°; y> =3 +6"-2(3)(6)cos54°, y=4.88
Let T be a point on PS such that RT//QP. &% T}y PS _FH—E{#E{5 RT //QP -
ZOPT =180°—-118°=62°, .. ZRTS =62°; ZRST =180°—-135°=45°; ZLTRS =73°;

x 6
sin62°  sin73°

ZABD =37°, ZBDC=74°, ZBCD =38°,

ST =16-10=6cm, , x=5.54

BC s
sin74°  sin38°
(@ - AE:EC=1:1, ..Area of AAED [fif&: Area of ADEC [Eif&=1:1 (height eq.Z55)

, BC=17281

(b) Areaof AAED [EifE= %(7)(4) $in130°=10.72 cm?,

. Area of the parallelogram ABCD (SEATVUEHE ABCD HTHRE) = 4 x10.72 = 42.9 cm”
Let the height from Bto ACbe 4. % B £ ACHE ks h -

%:mw:%, h=6J2. a>642 but{H a<l12, .. 6J2<a<12

DB, DC
(a) PSFC, ODER (b) OR, PS, CF, DE
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(¢) Yes. - FS LPS, FS LSR ..FSisperpendicular to PSRQ
- SQ is on plane PSRQ (SQ /i7748FiG PSRQ 1), . ZFSO =90°
3. Yes.g wABLAD & AB L AC, ..BALplanc¥iE ACDE, -~ £BAE =90°
(a) Maynotbe. ZDEA=90° but the value of ZDEB is not known.
A—%E » LDEA=90° > {H A8 £DEB HI{H °
(b) ZAEB, ZAED, ZAEC

4-2
1. (i) BC, LFBC (i) DE, ZAED (iiiy BD, ZEBD
(iv) EC, ZBEC
2. () AE, LFAE (iiy EF, ZAFE (iiiy BF, ZAFB
(iv) BC, ZFCB (v) CG, LFCG (i) FG, ZCFG
3. (@ @) <«vod (b) 4.
(i) ZVBA
4-3
1. () () 4B, 90° (i) 4B, 45° (i) HG, 45°
(b) () 4D, 40° (i) BE, 30° (iiiy FC, 110°
2. (a) v (b) X (©
C Y C
4-4

1. (a) AH=+4*+7*=465, 92 +(\65)* =BH*, BH =+/146

(b) tan ZEAHzﬁ, ZEAH =60.3°; cosZHBF:E, ZHBF =170.7°;
AE HB

cos LABH =£, ZABH =41.9°
HB
(¢) (1) HE _LABFE, .. theangle required F>RAYH = LZHAE.
tan ZHAE :%, ZHAE =60.3°
(i) HE L ABFE, ..the angle required Fi3RAYFE = ZHBE.

BE =9 +4" =97 : tan ZHBE=—__, /HBE=354°

NI
2. (a) BG=+20>+15" =25cm, DB=+/48"+20° =52cm, GD=+/48"+15% =34/281 cm

(b) (i) tanZCGD= % , ZCGD=72.6°; (ii) tanZGDC = %, ZGDC =17.4°
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A2 Answer
Rectangle £ /7
2 g2 2 2, o2 2 1 5\/5
516> =CH>, CH=+61; (J61)*+8=EC?, EC=545; EK:EEC:—

2
—(i> (i> —2<i)(i) 050, 0=914°

X2 +(2x)° :PM2, PM:fx; (2x)’ +(f5x)> = AM?*, AM =3x;

sinlAMPzﬂzgzz, ZAMP =41.8°
AM  3x 3

Isosceles triangle ZE[E = A
056 = AM® +BM’ - 4B® _(3x)’+(3x)’ —(2x)* _14x* 14 7
2(AM)(BM) 2(3%)(3x) 18x 18 9

() Z/BRS=90°
(ii) Let the side of the cube be x. Z¥1F FR4 &Ry x -

BO+OR*=BR® BR=~2x pp_Y2 .. SR*+ER®=SE*, SE:\EX
2 2

sinsrsE<ER N2 3. A3
SE 2 2 3
A 3 3
4 2 2 42 ( fx)2+(\ﬁx)2_(\/§x)2
E cosAAES:AE +SE — A4S V2 2 :l
1 2(AE)(SE) 2 éx)( éx) 3
2 2
S R

() (@p)+Qq) =AC*, AC=2p+q"s AK=_AC=\p'+q’;
AK* + AE* =EK’, (\p*+¢°) +(2r)’ =EK*, EK=p’ +¢" +4r"

(i) cossoKEA=AE____2r
NPl g+ 4t
Let the projection of K on EFGH be K.
% K A EFGH W%k K -
/ZKEK'=60°, K K'=2r, -
KK' 3 2r B

sin60° = , e 3p 43¢ —4r2 =0
K~ 2 m

tan30°:£, DH =~34D; tan60°=D—C, DC =+/34D; tanH:@:
" AD V34D

tan60°=£, BF =+3EF ; tan45°:F—G, FG = EF tan45° =
EF EF

F?+(\3EF)* =GB*, GB=2EF ; cosg=LG _EF _1
GB 2EF 2

CD =24c0s60°=12cm; CF =CDsin30°=6cm

A-31



A2 Answer

(b) BE=CF=6cm, sin/BDE=BE _ 8 /ppE_14.5°
BD 24
2. (a) MNRS, MNOP, PORS
(b)  52+(2VJ61)> =NP?, NP=+269; 12> +10>=MP*>, MP=261
© @ tanPms =25 210 pys 3080
MS 12

iy sinonPR="R_ 12 Npr—470°
NP V269
iy sinzsnp=-L - 10 oup_3760

NP 269
3. (@ DE=+12+9>=15cm; AF=+6>+12> =6J/5cm; BF=+9>+6> =313 cm
(65)7 +(313)* =157
26v5)3V13)

(ii) tanAAFCzﬂzg, ZAFC =63.4°
FC 6

(b) (i) cosZAFB= ZAFB =175.6°

i) tansBFE=BE_S ppE_337°
FE 9

(v) tansBFC=2C_2  prc-se3e
FC 6

1. (a) BC=4cm, AB>+BC>=AC?, 12°+4>=AC?, AC =4+10cm
AC? + CR* = AR?, (4410)* +4%> = AR*, AR=4+11cm

® @ sinLARBzﬁzﬁ, ZARB =64.8°
AR 4411
. AB 12
(i1) tanLACB:E:X, ZACB=171.6° (iil) ZACB=171.6°

2. Draw &2 VM 1 AD, VN L BC.
The angle required Fii>RAYF = ZMVN.

— (+/200)? +(+/200)? —10?
VM =VN =+/15" =5 =4/200 ; 0=
e 2(4200)¥200)
0=41.4°

. Angle between VAD and VBC (VAD B VBC Hy#Ef) = 41.4°
3. (@ AB*+BC?=AC*, 20°+20°=AC*, AC =202
(b) Let the mid point of BCbe M. % M By BC By g -
PM?*+MC* = AC*, PM*+10* =26, PM =24cm
24%20

area of APBC1#i = =240 cm?

CEXPB _ 14, CE;26=240, CEz%Ocm

240 240
ABcE'— At (3) *3) -0y
() cosZAEC = = , LAEC =100°
2(AE)(CE) 240, 240
250030
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(b)

C= =26.5cm, AB=

A2 Answer

cosZVOR=22-L  /yor=75.50,
18 4
HR = RO sin/VOR = 8.71 cm; HQ = RQ cos/VOR = 2.25 cm
1422 7
cos/VOP=—=—_, ZVOP=67.1°
OP=—13 13 <72

HK =HQ tan/VQOP =5.33 cm; %g =cosZLVQP, KQ= 2.25+% =5.79 cm

KR =+/KQ*+R0O* =10.7 cm

The required angle fiisKAYFA = ZRHK,

HK®+HR*—KR® 533’ +8.71°-10.7°
2(HK)YHR) — 2(5.33)@8.71)

cos ZRHK =

=-0.1107, ZRHK = 96°

20 20

=49.5cm,
tan37° tan37°

BC? = AC? + AB> —2(AC)(AB)cos50°, BC =38.3cm

(@

(b)

@

(b)

(©

tan45° =" BC=—" =y, tan30°=——, BD=—" =.3x,
BC tan45° BD tan30°

CD? = BC* + BD*> —2(BC)(BD)cos60°, 48> =x’ +(x/3x)* = 2(x)(/3x) cos 60°,
x=319m
BC®+CD* - BD* 31.9 +48” -55.2°

BD =+[3x=55.2m, cosf = = , 0=84.9°
2(BC)(CD) 2(31.9)(48)
tan38°:ﬁzi, ABzi, tan70°=ﬁzi, AC = h
AB AB tan 38° AC AC tan 70°
BC? = AB* + AC* —2(AB)(AC)cos 42°
h h h h
247 = 24 2.2 cos 42°
(tan38°) (tan70°) (tan38°)(tan70°)
247 = b ( 21 + 21 DS -cos42°), h=23.1
tan”38° tan” 70° tan38° tan70°
B= 231 =29.6cm, AC= 23.1 =8.4lcm,
tan 38° tan 70°
2 2 _ 2 2 2 _ 2
cosLACB:AC +BC* - AB :8.41 +24°-29.6  JACB =124°
2(AC)BC) 2(8.41)(24)

area of AABC [-1Hi = % -AB- AC -sin ZBAC = %(29.6)(8.41)sin42° =83.3cm’

A Let E be a point on CD such that AF is a line of greatest slope.

i E Ty CD LHy—3L » H AE Ry RIERHR -

2 22
cos ZBCD = % ., /BCD=405°
L\ 25009
E .. BE =5sin40.5°=3.25cm
. . AB  3.25
The required angle fITsKAYA = LZAEB, tan ZAEB = 35" 8 " ZAEB =67.9°
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5. P Let E be a point on RS such that PE is a line of greatest slope.
#% E By RS FRY—8 > H PE Rl KIERHE -
. PE L RS, QF 1 RS.

» S RS*=48+30% - 2(48)(30)cos 120°, RS =+/4644 ;

E 2 / 2 _ 1202

R cos 2QRS = 38 (464D =307 © ) pe 95 40
2(48)(V4644)

OF = RQ sin 22.4° = 18.3
The required angle fi3KAYE = LPEQ, tan ZPEQ = g—g =1.4754, ZPEQ = 55.9°

1. (@ VQ*+QR’=VR*,VR=10cm;
PR*> =VP* +VR*—2-VP-VRcos ZPVR , PR = 24/109
(b) PR*=PQ*+RQO*-2-PQ-RQcos ZPOR, /PQOR=90°
PV?=PQ*+VQ* -2-PQ-VQcos LVOP, ZVQP=33.1°
(c) Yes, it is because their intersection line is QR and VQ L QR and PQ 1 OR.
5= KIEETIEZR OR - W H VO LOR & PO L OR -
2. (a) AB*+BC*=A4C*, BC=8cm; AC*+CD*=A4AD*, AD=26cm;
BD?* = AB* + AD* —2- AB- ADcos ZBAD, BD=29.5cm
(b) BD*=BC*+DC?>-2-BC-DCcosZBCD, /BCD=126°
.+ ZBCD #90°, therefore, BC is not perpendicular to CD
FiiA BC REEF CD -
.. ZACB is not the angle between planes BCD and ACD
ZLACB R2H BCD F1 ACD 2 Ry -
(¢) (i) BC*=CD*+BD?*-2-CD-BDcos/CDB, ZCDB=12.6°
tan ZCDS = g—g , SC=537cm; SC*+CD*=8D*, SD=24.6cm
sinZADB _ sin ZBAD
AB  BD
AS* =SD* + AD* —2-SD- ADcos ZADS, AS =4.69cm
(i) AS*=SC?+ AC*-2-5C-ACcos LACS, LACS =6.16°
sin ZBCD _sin ZBDC sin ZDBC _ sin ZBDC

, BD=29.6; , CD=31.6
BD BC CD BC

AC =+/28 +21> =35, AB*+BD> =AD*, AD=40.8
(b) £DBC=180°—40° — 65°=75°,

area of ABCD HTHITE = %(29.6)(21) sin75° = 300 cm®

(i)

, ZADB=10.2°;

(¢ (i) ~ ABLBD and AB 1 BC, .. AB lplane™ ["IBCD.
(i) volume {&fE = é(300)(28)= 2800 cm®

,_AD+AC+CD _408+35+31.6
2 2
. Area of AACD (AACD HTiRE) = /53.7(12.9)(18.7)(22.1) =535 cm’

@ @ =537,
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(ii) volume of tetrahedron PYEIFEAYRETE = %(535)(BE) =2800, .. BE=157cm

(iii) The required angle fiT>KAYF = ZBAE; sin Z/BAE = % , ZBAE =34.1°

AD = AR =90cm, DR*=90?+90%-2-90-90c0s36°, DR =55.6cm;
CS=DR=55.6cm, AC = AS =+/90*+210> =228.47,
2 2 Q2
cos £CAs = AC FASZCST - cyg 1400
2(AC)(AS)
. . " . SE
(i) SE=90sin36°=529cm  (ii) sinLEAS= TR LEAS =13.4°
AB=DC, .. 500sin ZAGB =600sin37°, ZAGB =46.2°
Let H be a point on CF such that GH L CF .
¢ HAE CF bf#i1§ GH LCF -
CG =600c0s37°=479.18 m;
vertical height of G (G FY&[&) = HG = CGsin 24°
=1949m

sin ZGDH :H—G, £ZGDH =19.0°
600

ZAGB=46.2°, BG=500c0s46.2°=346.07 m;
vertical height of 4 (4 M E)= AE = BF
= (BG+CG)sin24°=335.66 m
Let I be a point on AE such E/ = HG.
1 e AE LfEfS EI= HG -
Al

Al=BF — HG= 335.66-194.9=140.76m; sin ZAGI =%, ZAGI =16°
sin53° sin30° sin97° P

= - , AC=7242m,
AC AB 900
AB=4534m, /PCA=27°, PA=ACtan27°=369.0m E F

ZCAB=97°,

tan ZPBA4 = ﬁ, ZPB4=39.1°
AB

(1)  shortest distance from A4
Bl A BRI G EAHE= AD = ACsin30°=362.1 m
(ii)) Let E and F be the points 1.5 m above D and 4 respectively.
W E FIF BSTRI{E D AT A BEY 1.5m |77 -
The required angle fT>RAYF = ZPEF.

PF =PA4A-15=3675m, tanLPEF:%, ZPEF =454°

2 2 _1g2
cosLABC:M, ZABC =31.1°; BD=20cos ZABC =17.1cm;
2(20)(28)

DC =28-BD=109cm
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A-36

(b)
(©

(a)
(b)

(©

(e)

(@

(©

(2)

(b)
(©

BC? =207 +15"-2-20-15¢c0s30°, BC=10.3cm
AD is the line of intersection of BDA and CDA,
(4D 3& BDA H1 CDA WIREZ#Y) BD L AD and CD L AD.
ZBDC is the angle between BDA and CDA. ( £/BDC & BDA 1 CDA S 1)
2 2 2
cos2BDC = B2 FPC —BC - ppe 3470
2(BD)(DC)

05 =+10* +10* =14.1cm, OM =+/0S* 8 =11.7cm
+ SM is perpendicular to the plane PORM. (SM TEH > 1l PORM)
SM 1L PM, ZSMP=90°; PM =+10>-8" =6cm
2 22 d
W07 +OM™ =67 pon =31.00; (d)
2(10)(OM)
- symmetry ¥f§, .. PN=NR, OM 1 PR;
PN =10sin ZPOM =5.14 cm,
PR=2xPN =10.3cm
The required angle Fi3RKAYFH = ZPOR

cos LPOM =

1 PO’ +OR® - PR?
PO=0R=-QS=7.07cm, cos/POR= PO TOR —PR. " pog—93.4°
2 2(PO)(OR)
g _B () (@) BD=10cm, £ADB=53.1°

(i) AK =6sin LADB =4.8cm;
DK =6cos ZADB =3.6cm;
KB=10-3.6=6.4cm

(i) ZBDC=36.9°;
KC?> =87 +3.67 — 2(8)(3.6)c0s36.9°,
KC=556cm
2 2 g2
() AC=734cm (i) coss/BAC=5TAC =6 " pyc_4sg0
2(8)(AC)

(iii) a=6, b=8, c=7.34, s=10.67; Area EﬁﬁzZl.lcmz
() CD=4cm, BD*>=4*+12>-2(4)(12)cos60°, BD =10.6cm
2 2 _1n2
cosLCDB:w, Z/CDB =100.9°
2(4)(10.6)
(i) ZEDB=180°-100.9°=79.1°, /DBE =180°—2x79.1°=21.8°

DM = CDsin60° =3.46 cm, CoM
-+ symmetry ¥{ff#, .. EN =DM =3.46cm K
F: mid-pt of DE (DE fJrpgh), D — B
G: projection of F on the horizontal ground E (
(G Fy F R/ ). A
BF =BCsin60°=10.4cm, FG=DM =EN =3.46cm,

FG

sin /FBG =—, ZFBG =19.5°
BF
.. The required angle FiTsRAYF = 19.5°
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4-12
1. (@ PS=063c0s22°=58.4cm; RS =63s5in22°=23.6cm; In ARQS, OS=21.6cm
2 q2
cos2SpQ =2 PST 05" oph 1970,
2(46)(PS)
2 2 pe2
cos2POs =2 HOS = PS”  pie 1460
2(46)(0S)

(b) 90°—19.7°=70.3°, bearing of R from P (F P % R HYEM% /77 /4): N70.3°E
114.6°—90° = 24.6°, bearing of R from O (H§ O & R HYFEME H (i) N24.6°E
(c) Area of the shadow of POR 52THITHITE= Area of APQOS THITR

= %(PQ)(PS) sin ZSPQ = 452 cm?
h h

2. a) AB= =—, BD= =.3h
(@) tan60° /3 30°
In AABD (£ AABD H), 600° = (<o) +(3h)> = 2(~)(/3h)cos(18°+62°),
f V3
h=347
) BD= 3347)=601m, — 22 - 8% " pip_gose
sin ZBAD  sin80°

() @ 180°—18°— £ZBAD =81.2°,
bearing of D from 4 (] 4 § D RIEER% /57 FE): S81.2°E
(ii)  bearing of 4 from D (F§ D & A WIZEAR T HIFH): N81.2°W

3. (a) PK=28sin42°=18.7 cm, Area of APQOR [fif&= %(28)(38) $in42° =356 cm’

(b) LK= PK =32.5cm,
tan30°

perpendicular distance from L to QR (B3 L & OR WHEHIEHE)= LK sin70°=30.5cm
Area of shadow LOR 52T 1HIE = 5(30.5)(38) =576cm’

4-13
I. (@ NoAfgE (b) Yes 52, ~HG L CBGF
(¢) No " E (d) Yes 52, ~HA L ABCD
2. BC L CDEF, .. the required angle is (AT >RAY A=) ZBEC. EF=15cm,
EC =+15*+10> =+/325cm; BC= 1(3)0 =10+/3cm, tanZBEC = %, ZBEC = 44°

3. AB=ycosa, AE =ysina, BF:ysma, BC = ysinacosd, FC=ysinasing;

volume B = (ysinacos 0)2(y sin a sin 0)(

4 Let@DB=x, AB=—>_ BC=—" . wno="B_14, o-549°
tan40° tan50° BC

=x, AB= —fx
tan45° tan 30°

50 = x? + (v/3x)* = 2x(+/3x)c0s120°, 2500=x>(1+3++/3), x=20.9
6.  Let P be the mid-point of AB. 2% P J& AB Hy-PEf -

ycosa) = %ys sin” r cos arsin @ cos

5. AC =

A-37
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MB=3cm, BP=2cm, .. MP=~3>+2% =13 cm, MN =48 +(/13)> =477 cm

7. (@ DG=12, tanZDHG = %, ZDHG =35.2°

(b)  HF =~/17* +10* =4/389 , tanLCHF:%, Z/CHF =31.3°

() BD=4+/389, MD:—“389, tan /MGE = —2 , ZMGE =50.6°
2 )

8. Let# DE=x, EC= =2x, AE=——=2x, DC=xtan45°=x,

cos45° cos

AD = xtan60° =~/3x; AC =+/x*>+(/3x)’ =2x;

(2%)* +(+2%)* = (2x)?
2(2x)(+/2x)

9.  Let M be a point on AC such that 2% M Jy AC [-Hy—BLffHEE:
DM 1 AC, BM 1 AC,then HI|AM =CM =2cm.

(2V3)' +(243) -4
22V3)2V3)
10. Letf&AC=x, CD=2x, AD=4x*+(2x)* =+/5x, BD=+/5x,
AB=(\5x)* +(\5x)* =10x ; sinZABC = /4BC =18.4°
J10x

11. (a) Let# PQ=x, T be the foot of perpendicular from V to the plane PQRS.

cos ZAEC =

, LAEC=69.3°

DM =BM =~/4* —2> =2/3, cos /DMB = /DMB=171°

T B V Z¥H POQRS 1Y -
PR=+x*+x* =2x, PT:@, VO =VP= Vax —x
2 2cos45°

VQ=VP=PQ=x, .. ZPVO=60°
(b) Let M and N be the mid-points of PS and QR respectively.
& M ke N 535Ky PS e ORBHES -

3x\2 ABxy2 2
VN =VM = x> - o) ‘fx, coszMW:%
29963

12. Areaof AABCEE-?:SXZIS:wcmZ; BC=+/8* +15* =17 cm;

AEX17=60, AE:@cm; tanH:E:L7
17 12012

17

13. +CM L AM , BM 1 AM , .. ZCMB represents the required angle. Z/CMBZ%33F4 -
Let 3 MC = x, then HI| AC = AB=2x, BC’=(2x)> +(2x)> —2(2x)(2x)cos45°,
BC=1.53; cosseMp =2t U cup o960

2(x)(x)

14. (@) DC=+60"+25 =65, AC*=15"+65 —2(15)(65)cos120°, AC =73.7

20% +60° —(73.7)°
2(20)(60)

. ZABD does not represent the angle LABD NSy o

h J3h
15. S = =7 ,RS— =3k
@ 0 an60° 3 an 30° =3hm;

, ZMVN =70.5°

(b) AB=+25"-15* =20, cosZABC = , ZABC =126.4°#90°
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10.

A2 Answer

(f3h)? = ‘ﬁ’) +1002—2(‘f )(100)cos45°,

%hz Mh—lOOOO 0, h=47.8 ordk —78.4 (rejected ¥5F)

(b) QS—27.6m, ST =27.6xsin45°=19.5m

(c) tanZPTS= % , /PTS=67.8°

(a) 5(6)—4m:20,m:¥:% (b) 5(m)+4(5)=0,m=-4
(c) m=4 d m=-5

(@ 5x-6y=50)-6()=-6=-7, ..no g

(b) 3y—-4x=3(2)-4(0)=6, .. yes &

() 2x+3y=1+3(§)=2, S yes &

(d 5y-2=5-3)-2=-17#4@), .. no ™E&

x=7y-50 -—-(1); 5x+6y =37 ---(2); SubAX (1)into A (2),

5(7y—=50)+6y =37, 35y-250+6y =37, y=7; x=-1; .. (-1,7)
x=2y-9 -——(1); 8x=3y+32 ---(2); Sub.ft (1)into A (2),
82y—-9)=3y+32, 16y-72=3y+32, y=8;x=7; .. (7,8)
3x+5y=-12 —(1); x=-6-y ---(2); SubAX (2)into A (1),
3(=6-y)+5y=-12,-18-3y+5y=-12, y=3; x=-9; .. (-9,3)
3x+4y=14 —(1); y=4-x --—-(2); SubAft (2)into A (1),
Ix+4(4-x)=14, 3x+16-4x=14, x=2; y=2; .. (2,2)
3x+8y=-22 ——-(1); =3x+8y=-10 ---(2); (1)+(2),
l6y=-32, y=-2, x=-2; .. (-2,-2)
3y=-7-9x --(1); 3y=4x+9 ---(2); Sub.ft (1)into A (2),
-7-9x=4x+9, x=- E, y*53 (= Eﬁ)
13 39 13739
—5x+7y=4 —--(1); x=y --(2); SubAff (2)into A (1),
-Sy+T7y=4, y=2; x=2; . (2,2
x=-y-3 ——(1); 5x=4y—-6 ---(2); Sub.ft (1)into A (2),
5(-y-3)=4y-6, -5y—-15=4y-6, y=-1; x=-2; .. (-2,-1)
S5x-8y=-6 ---(1); 3x—4y=6 ---(2); (2)x2, 6x—-8y =12 ---(3)
MH-@3), . x=18,y=12; ..(18,12)
3y =3x+20 ---(1); y—57x --(2); Sub.ft (2)into A (1),
3(5%)=3x+20 15x = 6x+40, x—? y:%; (@ @)
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A2 Answer

5-3

1. (@) AB=y(-8-(=2)) +(3-11)> =100 =10
(b) AB=4(5-10) +(0-12) =169 =13
(©) AB=y/(-7-5) +(-4—(-4))> =144 =12

3 e 5. [1224
2. (a) AB—\/(7 350y =y =50
— 723y sro10— (- 8&p = (2900 _
(b) ABf\/(7 10 (08 =[S =109
a3 [1629
(©) AB—\/(4 I+ G- =100 =

3. (@ (2-3Y+(@-1)>=13%; (a—1) =144; a=13 orB -11
b)) 2-8*+(3-k)’=10"; B-k)>=64; k=11 org -5
(©) (=2 +(6-32=5 (s=2)>=16; s=6 or85 -2

4. J9-(3) +(-3-57 =4(-9-17 +(=3—-a)’, 100 =100+ (a+3)’

5. BC=AC; \(-4-3) +(-1-a) =/1-3) +(4—-a)* ;
49+1+2a+a’ =4+16-8a+a’; 50+2a=20-8a, .. a=-3

6. (-8—4) +(a—(-2)"=15; 144+a’ +4a+4=225; a*+4a-71=0;

a=7or 5 —11 (rejected ¥525), .. a=7
7. (B-a)+Q2-(4)’=10"; 9-6a+a’>+36=100; a’—6a—-55=0;
a=-5or8 11 (rejected ¥57), .. a=-5

5-4
9 1 11 3
L (@ 4 E) (b) (—*,—3) (© (8,—5)
5 ((1)( 3)+3(9)’(1)(5)+3(1)j - (6.2)
1+3 3+1
(2(9)4'(1)( 6) 2(13);(7)(1)j —(4,11)
((3)(1)4'5( 7 4)+5(17)) — (-4 E)
3+5 0 345 IR
(d) :(3(15)-;4( 6)!3(9);4(3)] :(37%)
3. Letthe coordinates of Bbe (x,y). 2% B AYEERE 1 (x,y).
@ 3 A 5o 30de)
3+4 3 3+4

by 12= L54(2),x:52; 6:%(_9), y =66

© _3:7(x)+3(9) L7, _6:7(y)+3(4) y:_Q
7+3 7° 7+3 7

4.  LetZ AP:PB=r:s.

A-40



5-5

r(7)+s(=3) _s I _

A2 Answer

(a) 5, —i, r:s=4:1
r+s s 1
b DD _ 5 T o7
r+s s 4
1 3
) +5(=2)
(C) 272 :_Z’KZ,’ r:s=1:5
r+s 6 s 5
7 2
L) +s(=2)
(d) 37 1 :@, K:E, r:s=3:4
r+s 71 s 4
@ m=—2-C0 _=2_, o me_l-2%2 _3
4-5 -1 4-(9) 13
(C) :9_(_6) ,E=3 (d) m—ﬂ 7;4
1813 5 -1-9 5
3—(-1 2 -5—-(-7
(e) _3=¢h 2 ( = D,
2-(-4) 3 7-6
(a) 10_2:%’ 56=14—-2a, a=-21 (b) —3—a:_§’ -6-2a=18, a=-12
T—a 7 -4-2
© Z9-_1 6 6a-8 a-Z
6+2 6 3
5410 y+10
a = , 5(5)=y+10, y=15
®) 1+2 3+2 )=y 7
) 2FZ_1273 e gpogy, (=10
4-x  4+2 3
5 7 1
@ mo=tom=g ) m= w6
5 2 3 7
(C) mL, :E’ mLz _g (d) le__;’ mLz_g
@ 27757 a4 ao20 ) SF0oTl gwml
6-2 x+4 3+1 —-3+2 -1
© “AHT57A o0 e
5-2 x+2
(@) —3+6.y+19:_ g.y+19:_1’ y=—14
10-5 9-12 5 3
(b) 47_(_4).&:_1’ 4. 14 =-1, x=-48
3-1 x—8 x—8
© 37025 17 4
3+6 x-—1 3 x-1 3
Horizontal 7k3F: (b), (e), (1); Vertical T2 H: (a); Neither £54722: (¢), (d)
(@ x=2 b) y=—4 © x=-6 @ »=5
(e y=x ® y=-x
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B Answer

5-7
L2 sy 123v6, 3x—y-s5=0
x—=2
2 YTy _7-2x-8, 2x4y+1=0
x+4
3. y+§:—4, y+3=—4x+12, 4x+y-9=0
o
y—-1 5
4. =—, 8y-8=5x-25, 5x-8y-17=0
x-5 8
s, P2 0 g il4——6x—36, 6x+7y+50=0
x+6 7
6. 232 9,107 2x-16, 2¢-9y-43=0
x-8 9
y—-6 1
7. =—, 5y-30=x+3, x-5y+33=0
x+3 5
y=2 3
8. ==, 10y-20=-3x-15, 3x+10y-5=0
x+5 10
y=2 4
9. =—, 5y-10=4x+40, 4x-5y+50=0
x+10 5
10. X:_E, 2y=-5x, 5x+2y=0
X 2
1 230 10y 430=—9x—18, 9x+10y+48=0
x+2 10
0 XAl e i3 a x8y-34-0
x—-2 8
130 2 4170417, 17x—4y+21=0
x+1 4
yil2
5 13 7 _
14. =2, y+—=2x—1,60x—30y—113=0
A 6 4
12
yo L
11 7 5
15. =1, y—L=—x+2, 33x+33y-76=0
5 T 3 d
]
16. y+10=0 17. x-10=0
5-8
U A et B AR e B T
2-11 x-11" -9 x-11
2 D2 Y S o 9(y+2), Tx+9y—17=0
—4-5 x-5
5-3 -3
3.0 22T ax=-T)=yp-3, 2x-y-11=0
87 x_7 (x-7)=y y
4, 22l ol s =3(r=1), 2x—3y+13=0
T7+5 x+5
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11.

13.

14.

15.

16.

10.

5-10

1.

3.
5.

A2 Answer

SY T o+ 7)=3(y-14), 2v-39+26=0

1+7 x+7

- :y‘;‘, 2Ax+5)=3(y—4), 2x-3y+22=0 7. y=7=0
X

5-3 y-3
— =, x-7=y-3, x-y—-4=0
9-7 x-7 ’ g
10+3 y
05 =y -2 =T(r+3), Bx-7y-47=0 10. x+5=0
—8_7:7y_7,x+7=12(y—7), x-12y+91=0 12. x-8=0
547 x+7
8—4 y-4
STt , 2x—6)=-3(y—4), 2x+3y-24=0
s A6 =34 v
044 _ytd o )= 3(y+4), 2x+3y+10=0
—5-1 x-1

7 47

"8 _3'3 7 8
j:ﬁﬁ’ 6(y+g)=—T(x==), 28x+24y-11=0

7 4 7
1.8 8
58 19:7?, 163(36x —3) = 54(36y +32),
6 12 12
5868x—1944y —2217=0, 1956x—648y—739=0
4-(2) _y+2 3 _yH2 49y _4—g
-8-6 x—6 7 x-
0-(®) _y+8 17 _y+8 o 4yi19-0 3. x=-5 4  y=—4
1-(-3) x+3 4 x+3
0-CH _y=CH 4 _y*d 45,1200
-5-0 x—0 -5 X
5-0 y 10-0 y
—_— =, S5x=4 . S5x—4y =0 7. = 5 —5x = 5 Sx+y=0
4-0 o NTT R o0 x0T Y
0-(6) _y+6 3 _y+6 5 4, _24-0

8-0 x—-0 4 X
YIS A 4 3y-17-0
x—8 3
Y3 33— 3x—24, 3x+y+21=0
x+38
X h Y o1, 3x+p+9=0 2. 3—"+X:1, 12x+7y—28=0
3 -9 7 4
-5x+9y=-45, 5x-9y-45=0 4. —-Tx+4y=-28, Tx-4y-28=0
x-y=3, x-y-3=0 6. -2x+y=2, 2x-y+2=0
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A2 Answer

7. Ix-3y=7, x—37y:1, x—%:l;x-int.(xﬁl]ﬁﬂﬁ); y-int. (v BIETE): —%
3
8. 8x-3y=-9, —%4—%:1, ig+§:1;x-im.(x$mészﬂﬁ):—§; yeint. (y BEREE): 3
8
9. Ox—Sy=-8, X V1 Yy ing (B — o y-int. (v BREREE): o
8§ 8 88 9 5
9 5
10. 7x—6y =42, %—%:1; x-int. (¢ ERER): 6;  y-int. (v Wl#RER): —7
_ O9x Oy Xy
I 9x49y=-17, ——2 -2 =1, 17 H—l,
9 9
. 17 . 17
x-int. (x EfERER): e y-int. (v $HERER): Y
0. XAy X Y ooy, 10, .3
12. 7x-8y =10, 0 s =1, 10 é—l,x-lnt.(xﬁfhéizﬂﬁ). . y-int. (y BiFEFE): 2
7 4
13, 2+2-1, 3x+4y-12=0 14, 2 +2 -1, 5x-16y+80=0
4 3 -16 5
15, 242 o1, x+2y+8=0 16. T4+—2 =1, 2x-y-2a=0
-8 —4 a -2a
5-11
I. (@ y=4x+0, 4x-y=0 b) y=—x+1, x+y-1=0
(c) y:—§x+14, 2x+5y-70=0 @ y=%x+(—4), Tx—4y-16=0
(e) y:3x—%, 30x-10y-9=0 ) y=—§x+2, Sx+3y-6=0
x 5 1 5 2 2
2. a ===, m=—-——, C=—— b :X+7; :1’ c==
@ y=-y-3 9 9 ®) y=x+gim 5
4 4
) y=9%+15; m=9, c=15 (d) y=—§;m=0,c=—§
8 7 8 7 1 1
=—Xx-—; =—, =—— =x—-—; =1, = ——
(f:)ysxsmsc5 (f)yx4m c4
(g x= ;; m: undefined K NEZ, c: no y-intercept y215 y BliIEIE
3 8 3 8 6
h =_Xx+_; m=_, c=_ 1 =—x; m=_, c=0
()ySXSmSCS ()yxm7c
3 (a) m1:—§’ mZ:%, s (b) mlfg, mZ:%,neither%BK;E'E
3 8 8
(©) m1=7, my=—,// (d) ml__g7 m2=—g,//
() m =4, mzz—%,neither%|3$% ® m=o0w,m=0, L
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A2 Answer

9 9 1
(2) m':Z’ mZ:Z,// (h) mlz—;,mzzf,//
5-12
8 4 4
1 m =—=—, y=—x+7, 4x-3y+21=0
LT 673 y 3 y
5 5
2 mL:;, y:;x+5, 5x-7y+35=0
6 2 2
3 m, =—=—, :*X—ZS, 2x—-5y—-125=0
T s YT Y
7 7
4 m =—, y=—x—-4, Tx-9y-36=0
LTy y 9 y
2 2
5 mL:g, y:gx+l4, 2x-5y+70=0
6 2 2 9
6. m =2=% poZi 2 4x—21y-27=0
tT9Ty YTy g
5 y-13 5 e
7 mL:;, L 5x=Ty+51=0 8. my:undefined R FEZH, x-6=0
Y—
0. m=L, X3 1 gii31-0
8§ x+7 8
10, m=—>, 2223 3iay_12-0
4> x+8 4
1 om =2 Y228 6 75450-0 120 m=t, XLl 5 10
7 x+6 7 3 x-4 3
5-13
1 9 7 7 8
1 m;, =2, mL:_E 2. my =7 mL:—§ 3 m, =3 mLz—;
1 1
4. myp =17, mL:—; 5. m,=-2, mL:E
6. m, =0, my: undefined K FEH 7. m=-1, y‘f:—l, x+y-3=0
X—
8. mz—l, M:—l, x+7y+54=0 9. m_l’ y+8:7, X—4y—25=0
7 x-2 7 4 x+7
10, m=-1, 22221, x4y+4=0
xX+6
1 m=—18, 254 18 i8x+y-248=0
x—14
12. mz—é,%z—%, xX+5y+2=0 13.  m: undefined R FEZHK, x+8=0
Y —
_ y=9
14 m=0, y-3=0 15. m=-2, -2, 2x+y-47=0

x—19
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5-14
L omy=m, =0T B y=0 13 s 0p430-0
"T10-0 100 x+3 10
4.3 y-0 3
2. — e (-h=2, =2, 3x—4y+15=0
" P sas T Y
4 5 vy
3. =—l+—=-=, ==-=, 5x+4y=0
" 50 4 x e
4. my=m, 2S0¥3 0 yr2 9 g 54860
"T6-4 27 x+10 2
6-0 3 3.5 y-0 5
S.omy =0 e = (=2, 022 53y =0
“To-10 5™ C9=3 12073 Y
6. mL:l’ mL:_l;l__ > y_3:—6, 6x+y+69=0
"6 6 x+12
7. my, L:9_4 :—é, y—0:_7’ 5x+8y+50=0
T 8-0 8 x+10 8
0+8 8 -0
8. - =2 = 8x+3y-8=0
e R T S S ey
5-15
17
oM@y = 2210, 2~ 10, 20w42y-5720
' o e T T T N ’ reT
1 y-6
2. M(=1,6), my =2, m, =——, =~ x+2y-11=0
( ) PO L 2 41 y
15 2 3 y-4 3
3. M(—?,4), mPQ:_E’ "= 5=5 6x—4y+61=0
X+
2
Lo
11 249 1 51 ~
4o M=) myy === T m = RIS x+7y+33=0
2
3 8 y-1
5. MAS,0), my =2, m =—>, =% 8x+3y-123=0
( ) Mpo 3 my 37 1—15 X +oy
7 2 y-1
6. M1, my,=—">-, m, =—, ==, 2x-7y-7=0
(7,0 PO 2 L5 y
5-16
15
15 y-1_ o |
L M7, - , 13x+18y—44=0
2 x—2 —72
) XTI_2H6 e gyi63=0 3. MG, 22 v syi0=-0
x+7 10+4 x=5 3
4. Mid-point of BD Kyt = (~1,0), my, =—— L, _3 »=0_3
“4.2 x+1

3x-y+3=0
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A2 Answer

3
2.2
5. Mid-point of AB HrhEl =(—4, ) YZ2_2 o 20y437=0
x—7 -—4-7
5-17
1. AP=AQ, (4=2) +(-1-3) =(4=0)* +(<1-b)*, —1-b=2 orE-2,
Lb=-3 org 1
2. [A-Q-BOP+[(1+k) - (k=D =13, 2+k=3 orsf -3, k=1 ord -5
4-1  y-1
3. e, ———— =2 =5
myp =Mpc 2.2 10-2 y
2 11 3 1 2 3
4 y=-Tx-—; y=—"x-—; (Dx(=)=-1, s=-2
Y 3x 3 Y sx K ( 3)X( s) N
1 7 m 1 1 m
5. yEcx-=; yE-Tx--; -=-2, m=-2
YTy T T 3T e
6. @+m(-1)-3=0, m=5; y:—éx+§,slope$§}>},3=—é
B
p+q q-p 2 O+x p+gq '
7. E=(—,—). Letix C=(x,y), = , X=p+q;
( ) ) (x, ») 2 S XTrg A
O+y _g-p . C
~—=, y=q-p, C=(p+q,9-p)
2 2 D
8. Area@ﬁ—f [-1—(=7)]x[0—(=5)] =
Q
9. FG=y/(4-37 +(=2-0)’ =~/5, GH =,/(10—-4)> +[1-(-2)]’ =35,
areaﬁﬁ:@:lS
2 t—(-3) 2 1
10. 2x+5y=0, y=—=x; m, = =—=, t=—
7 TS F4-3 5 5
11.  mid-point thEL=(— =345 8+; 2)) (1,3); 4x-3y+10=0, y:§x+?;
. 3 3
equatlon?‘ﬁ%: =—=, 3x+4y-15=0
x—1 4
2-0 1 y=(=3)
12. = —, equation =-3, 3x+y=0
Mpc 1-(=5) =3 q Jirg: 1 X+y
3x—y-3=0
13. Y , intersection point &%= (2,3), m, =3,
X+2y-8=0 !
1 y_3
equation FFE: =——, x+3y-11=0
x—2
5-18
y—4 -2-4
1. (a = , 2x—y+4=0
@ x-0 -=-3-0 Y

(b) PutfCA y=0, x-intercept (x fliEE)=—2
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A2 Answer
2(=3)+3(6) 2(0)+3(18)

2 D= T ) =(24.008)
L2108 S2-108 oo
x—-2.4 12-2.4
3. (@ LetiBD:DA=r:s, wzz, 3s=4r, r:s=3:4
(b) - ACBD, ACAD are onheSsame height (5 EfHE),

. ACBD area[Hif&: ACAD areafifei=BD:DA=3:4,
ACAD area HifE =15 x% =20

4. (@ PutfRA y=0, x=10, M=(10,0). PutfCA x=0, y=-6, N=(0,-6)
10+0 0+( 6) 3-0_ 3

5,-3), == --_Z=
) =( ), Mop 5_0 3

(b) P=(

M_E _ -
5. (a) s 12x =5y +64=0
(b) 12(=2)-5(b)+64=0, b=8;
AC=\[22= (=) +[8— (-4’ =13, - AB=13, a=-T+13=6

(©)  BC=4[6—(-2)] +(-4—8)> =413 , perimeter J&5i = 13x 2 + 413 = 40.4

6. (a) y:—%x+6, mLI:—% (b) PutffA y=0, x=4, C=(4,0)
y—-0 2
=—, 2x-3y-8=0
e
8
(@ 4=(0,0), B=(0,—§), area [AITE = [6 (—*)](4)—*
—(-3) 2 —4-(-3) 1 1—(—4)
T e e S T e T s
equation of PR (PR HY HF2): yi(_oig):g, 2x-3y-9=0
Y
. y—(-3) 1
equation of PS (PS HJ H12): o = 3 x+5y+15=0
Y-

equation of RS (RS Y /57F2): i_:) =5, 5x—-y-29=0

(¢) “OSLPR, .. mQS:—1+§: ; equation JFE: (_4):—%, 3x+2y-7=0

x-5
9-0 9 y-0 12-0
8. (@) my,= =Z b = , 4x+9y—64=0
@ m 0-(-4) 4 ®) x-16 -11-16 7
12-0 4 9 4
(c) mRSI—11—16:_§’ ’"PQX’”RS:ZX(_E):_I’ SRS LPO.

-+ Orthocenter lies on altitudes T/ 2= LAY, . Yes &

In Unit 6, r represents radius unless otherwise stated.

PR 6 > BRIFFTIE - il r ZonFE -

6-1
. (x=3)+(-1)"=2", x*+y" —6x-2y+6=0
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0 0 =N

11.

12.

13.

14.

15.

16.

17.
18.

A2 Answer

(x+52+(y=37 =4, x*+y " +10x—6y+18=0
(x=4Y +(y+2) =3, X+ —8x+4y+11=0
x+1)>+(y+7) =15, x>+ +2x+14y+47.75=0

(-3 +0 427 = (7, w4yt —xdy-2 =0

(x=0+(y+5)7 =[1-(-5, x*+»*+10y-11=0
(x—3)2+(y+2)2:42, x2+y2—6x+4y_3:0
(x+2)+(y-0)=6>, x*+3*+4x-32=0
(x-8)7+(y-12) =9, x*+3*-16x-24y+127=0
(x+%)2+(y+3)2:(§)2, X +y +3x+6y+%—0
(x =557 +(y+05)7 =25, x*+y" —llx+y+2425=0

NG

(x—a)’ +(y+a)’ =(7)2, x2+y2—2ax+2ay+2a2—%=0

(0,0); 2 2. (0)):4 3. (33)5

(-5,8);11 5. (-1.5-4);43 6. (-16,9);410

(3,0); r= J3’+0°-0=3 8. (04); r=0P+4-12=2
(-2,2); r= (=2)*+2>—(-28) = 10. (-1,-5); r= JI’+5°-17=3

(1.5-0.5); r= 152+052—(15) 2

(1) - (-

(—9,1]; r= [15] +17—(=3) = Y241

2 2 2
(G5 &) ) s
—— ==+ 3| ==
6" 3 6) \3) 36 3

17 5 17 1 (7Y ( 5) 35
P+ ——x+=y-==0,center [El(» = | ~,——|; r= [f + —| == ===
R R B =173 "= \a) " 2) " 2\2

8 16 7 48 4y (8 7 59
P4y +—x——y+=—=0, center B[y = |-—,=|; r= ,|= +[f —— =
RN -G G T G) 3T

x> 47 +16x+32y—-23=0, center El{y = (-8,-16); r= 8 +16>—(-23)=747
x> +3>—30x+12y+18 =0, center [Hl{y = (15-6); r= V157 +6°—18 =943

Il
—_
(=)

center B[y =(-71); r =+7*+1>-14=6

(~4+7) +(5-1)> =5<6, ..(—4,5) lies inside the circle 7£[E]A.

A-49



B Answer

2. center H(y =(4]); r =v4>+1>+1=4/18

JT=4 421 =18, - (7.-2) lies on the circle 7£[H I-.
3. center B[y =(-3,-3); r = m =6

\/(—3 +3)*+(-3-5°=10>6, ..(3,5 lies outside the circle {E[EI5}.
4.  center B0y =(1,2); r = m =429

J(E3=12 4 (=3-2) =441 >429, -.(-3.-3) lies outside the circle 7E[EI}.
5. center HLy =(1,-5); r =v1*>+5*-21=4/5

\/(3 12 +[-7T= (=5 =/8>+/5, .. (3-7) lies outside the circle 7EEIJ}.
6. center B[y =(-4,-2); r = N 127417 =37

JEA-1) +[2= (=5 =34 <B7, ~(1,-5) lies inside the circle E[EIA.

1. center [0y =A(5.0); r =~/(5)2+(0)7-21=2, AQ=:9-5)+(4-0)* =32
PQ* =AQ* -1 (AP LPQ), PQO=+32-2>=27

2. center[Aly =A(-3-2); r =4/(=3) +(-2)’ —(-3) =4,
A0 =JI-(3F +[1- (D =5, PO*=AQ*~r> (- AP L PQ),
PQ=+5"-4=3

3. center Ly =AB-1); r =y(8)+(-1)>-29=6, AQ=-1—(-11)=10
PO* = AQ* —r® (AP L PQ), PO=+10*—6> =8

4. center [Bl[» =A4(-62); r = \/m =420,
A0 =2- (=6 +(3-2)" =65, PQ’=AQ -1’ (AP L PQ),
PO =/65-20 =35

L r= G- +B-(-Df =5, - (x-2)+(y+1)*=25

2 r= -9 +F3-(0F =410, . (-4 +(r+6) =10
3.0 1= J5-07+(-1-07 =426, & (x+5)+(y+1)* =26
4. r= \/(—3—0)2+(—1—3)2:5, so(x+3) (D =25

5. r= AFI=(OF +(-2-4)2 =10, - (x+9)>+(y—4)> =100
6. r= (-8-47+(4-9 =13, . (x—4)>+(y—9)’ =169

7. r= (7= +[-5-(-6F =26, - (x-2)+(y+6)* =26
8. r= A (CDF+(1-57 =45, = (+)?+(y-5)" =45
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JHIH T N Y R
2 2 4 4 \2 > =3

r=3; (x-3>+3y"=9 2. r=8 (x+2)+(y—8)* =64
r=5 (x—6)+(y+57°>=25 4. r=2; (x+27’+(y-4)7>=4
r=7 (x+7)’+(y+3)’ =49 6. r=15 (x+1)?+(y+1.5*=225
r=8 (x=1)?+(y+8)* =64 8. r=2 (x-27+(y-7'=4
r=5 (x+5]+(y-6)" =25 10. r=4; (x+3)+(y+4) =16

center [E.[» = (1+9,ij=(5,4); r= sz,
(x=5)7+(y-4y =25, X+)* - 10x-8+16=0

center B[y = (_4+8,%]:(2,—4); r= \/(—4—2)2"'[4—(—4)]2 =10

Lo(x=2)2+(y+4) =100, x*+)*—4x+8y-80=0

[%2,_1;3):(0,1); r= Q-0 +(-1-1)* =242

X +(y-1)y =8

Xy -2y-7=0
center [E]{y = (_2_4,#):(—3,—2); r= J(=3+4) +(-2-3) =26

center [E[/(»

=26, ¥*+y’+6x+4y—13=0

1-2 6+2 1 1Y 5
center [El{y = | ——,——|=|—-=4|; r= ,J|-=-1| +(4-6)" ==
i ( 22 ] [ 2 ) \/[ 2 j @07 =3

1Y 25
. (HEJ f(y—aY =2 R4y ex_8y+10=0

2 2
center [B].[» = [_5+4,_3+0j:(—1,—§} r= (—1—4) +(—E—Oj _ %
2 2 22 2 2 2

1)’ 3Vo45 0,
Clx+=| H|ly+=| =—, x+y +x+3y-20=0
( 2J (y ZJ 2 g g

y—le—(—4):_1’ y2+3y—4=—(x2+4x—5), x*+y? +4x+3y-9=0
x—1 x—(-5)
y-2 _y-5 2 2 2 2

X =-1, —Ty+10=—{x"—-4x-12), x"+y —-4x-T7y-2=0
T
3 2O sy 18 e (W4 2x-3), x4y 42v43y-21=0
x—(-3) x—1
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10, 274, ry=Ch

-1, y2—3y—4=—(x2+7x—8), ¥y’ +7x-3y-12=0

x—1 x—(—8):

n, 2= =2 ¥ +5y+6=—(x* —12x+20), x>+’ —12x+5y+26=0
x—=2 x—10

120 2T T2 g ya8= (x50 4525), x4yt oSro6y+1325=0
x—-1.5 x-35

6-8

1. (0)+(0)> + D(0)+ E(0)+ F =0, F=0
2 +(-*+DQ)+E(-4H+F=0, D-2E=-10 ...... 6))
(-4’ +(2)’ +D(-4)+E(-2)+F=0, 2D+E=10  ...... )

"D=2,E=6F=0
. X2+ 42x+6y=0; center [H/r=(-1-3); r=+1>+32-0=4/10

2. (0> +(0)>+D(0)+E0)+F =0, F=0
2’ +(6)° + D)+ E(6)+F =0, D+3E=-20 ...... 1)
(4> +@®) +D(-4)+E®)+F=0, D-2E=20 ... )

D=4 E=-8 F=0
x4y +4x—8y=0; center [H{r=(-2,4); r=+2>+4>-0=245

3. M+ +DM+EN+F=0, D+E+F=-2 ... 6}

0)> +(-)* +DO)+E(-D)+F =0, —-E+F=-1 ... )

(-5 +@)’ +D(-5)+E@)+F =0, -5D+4E+F=-41 ... 3)

D=5E=-3F=-4

x4yt +5x-3y—-4=0; center;[;:(—%,—%j; r= [%) +(%) —(—4):%
4. (2 +(0)’*+D(2)+EN)+F=0, -2D+E+F=-5 ... (1)

@ +1)*+DA+EN+F =0, AD+E+F=-17 .. )

(4> +0) +D(-4)+EO9)+F=0, —4D+9E+F=-97 ... 3)

“D=-2E=-12,F=3
Lxt 4yt =2x—12y+3=0; center [E{s=(1,6); r=+1>+6>-3=4/34

5. I+ +DM+EQR)+F =0, D+2E+F=-5 ... 6}
(=3)* +(=6)* + D(-3)+ E(~6) + F =0, —3D—-6E+F =-45 ...... )
7’ +@Q)+DN+EQR)+F=0, -TD+2E+F=-53 ...... 3)

" D=6E=2F=-15
Lx 4y +6x+2y—15=0; center B {y=(-3,-1); r=+v3*+1>+15=5

6. (D*+@) ' +DED)+EB)+F=0, -D+3E+F=-10 ... )
9>+ +D(=9)+EN)+F =0, -9D+E+F=-82 ... )
(-4 +(-2)* +D(-4)+ E(2)+ F =0, —4D-2E+F =-20 ...... 3)

D=10,E=-4,F=12

x4y +10x—4y+12=0; center [Hlr=(~52); r=+v5*+22-12=417
7. (4 +(0)’ +D@)+EW0)+F =0, 4D+F=-16 ... (1)
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(=6)* +(=3)> + D(=6) + E(-3)+ F =0, —6D-3E+F=-45 ... )
2 2
(—EJ +(ZJ +D[—EJ+E[ZJ+F:O, —SD+TE+2F =37 ......(3)
2 2 2 2
D=2 E=3F=-24
2
SXT Y+ 2x+3y-24=0; center;[,\:(—l,—%); r= 12+(%j +24:7‘1209
1y 1y 1 1
—| +|-=| +D| = |+E|-—|+F =0, D-E+2F=-1 ... @)
2 2 2 2
(1) +(#)’ +D(7)+E(4)+ F =0, ID+4E+F =—65 ... ©)
(1) + (-4 + D)+ E(-4)+ F =0, D—-4E+F=-17 ... 3)
~D=-12,E=3,F=1
2
xXT Y —12x+3y+7=0; center;[,\:(@—%); r= 6%—[%] _7:¥

centre By A=(0,k), [(-3-0)>+(=1-k)> =/(6-0) +(2—k)>, k=5
r= \(6-0)+(2-5)7 =45; . x*+(y-5)2=45

centre [AL.Ly A= (h0), (-2—h) +(4-0) =:[@—h)’ +(6-0)*, .~ h=4
r= JB=4+(6-0 =52; - (x-4 7+ =52

center [His A=(0,k), [(-2—-0)>+(=5—k)> =/3-0)>+(-10—k)’, . k=-8
r= B0 +[-10—(-8)F =+13; .. x*+(y+8)° =13

centre [Al.Ly A= (h0), (=6-h) +(2-0) =[(-3=h)Y +(~-1-0, ~h=-5
r= B3P +(-1-0 =+5; = (x+57+)’ =5

centre By A= (hk), h—-k+4=0 ... )

JE6—n) +(4—k)> =J(h=0) +(k—6)>, 3h+k+4=0 ... )
h=-2k=2, r= (-2-0+(2-6)> =420; .~ (x+2)>+(y-2)> =20
center By A=(hk), h+2k+5=0 ...... €))

JE6=h +(B=k) =J(h=1) +(k=2)°, Th—-k+20=0 ...... @)
sh==3k=-1, r= J(3-17+(-1-27 =5; & (3’ (D)’ =25
center B,y A= (hk), 3h+k-8=0 ...... ()

JE2=h) +(22-k) =J(h-2) +(k-4)>, 2h+3k-3=0 ...... )
ch=3k=-1, r= JB-2+(-1-4 =26 .. (x-3)+(y+1)’ =26
center [Bl.(» 4=(hk), 3h-2k-9=0 ...... (1)

JE3=m) +(2-k)> =J(h=3) +[k—(-8)], h-k-5=0 ...... Q)
ch=-Lk=-6, r= J(-1-3 +[-6—(-8)F =+20; .~ (x+1)>+(y+6)’ =20
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6-10
1. putffA x=0,

(@ y*-9y+18=0, y=3 orE 6, .. (0,3),(0,6)

() y*+10y+25=0, y=-5, .. (0,-5)

) 2°+(y-4)Y=5, (y-4)°=1, y-4=1 or5f -1, y=5 org 3, ..(0,5),(0,3)
2. putfCA y=0,

(@) 2x*-7x-4=0, x:—% or 5% 4, .. (—%,0),(4,0)

() (x+3)*+57=25, (x+3)°=0, x=-3, .. (-3,0)

(©) 3x*—2x+4=0, A=(-2)"-4(3)(4)=—-44<0, ..nox-intercept 34 x HhEkE
3. (@ putfBA y=0, x>’ +Dx+4=0, A=0, D*—4(1)(4)=0, D=4 orgj —4

(b) putf®A y=0, 2x*+Dx+18=0, A=0, D*—4(2)(18)=0, D=12 or & —12
4. (@) putffA x=0, y’+Ey+9=0, A=0, E*—-4(1)(9)=0, E=6 or&, E=-6

(b) putffA x=0, 2y*+Ey=0, A=0, E*-4(2)(0)=0, E=0

6-11
*+37+2x-9=0
T S . X+ (=x—3)2+2x-9=0, x*+4x=0, x=0 orBf x=-4
x+y+3=0
When & x=0, y=-3;when’® x=-4, y=1.
" Points of intersection are 2ZEiE (0,-3), (-4,1).
4y —6x-4y+9=0
PP AR . (P31 —6(y+3)—4y+9=0, 1> -2y=0,
x—y-3=0
y=0 or® y=2. When® y=0, x=3;when'® y=2, x=5.
" Points of intersection are ZZEE (3,0), (5,2).
+y7—1lx+4y+5=0
oy ATy . X (2-x)—1lx+42-x)+5=0, 2x*—19x+17 =0,
x+y-2=0

x=1 or & x=1?7. When & x=1, y=1; when & ng, yz—%.

" Points of intersection are 2 EiE (1,1), (%, - g) .

T+’ +4x+4y+3=0
4. {x +2y +5x0+ 2y 45 4+ 42y +5) +4y+3=0, 57 +32y+48=0,
x-2y-5=

y=—4 orI y:—%. When & y=-4, x=-3; when & y:—l?, x:é.

. Points of intersection are ZXELE (-3,-4), (é,_%),

) 2x48y+7=0
5. {x +3y 1 x0+ I (By—1) 4y =2 By-1)+8y+7=0, 1 +2y+1=0,
x+3y+1=
y=-1. Whens y=-1, x=2. .. Pointofintersectionis 3ZELZE (2,-1).
242 10x+6y48=0
6. ;‘” ) ’(“)+ e (Bx+4)’ —10x+6(3x+4)+8=0, 5x> +16x+24=0,
x—y+4=
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6-12

1.

4.

A2 Answer

no solution. .. No intersection points. &2 & °
T+3y?+2x-y-10=0
Ty LTy . X (2x—6) +2x—(—2x—6)-10=0, 5x*+28x+40=0,
2x+y+6=0
x=—4 or g x:—g. When & x=-4, y=2;whens x:—g, y:—%.
o . I 8 14
. Points of intersection are & EE (-4,2), (—g,—?).
+37+3x+8y+8=0
Ay wexwyey o2 g2 e 0, 2 e8xt16=0,
Sx—4y+12=0 4 4
x=-4. Whens x=-4, y=-2. .. Pointofintersection is 3ZELE (-4,-2).
+37—15x-6y+16=0 - -
rrymxmhy e+ (22 isvm6i22) 4160,
2x+3y-1=0 3 3
+
13x* —103x+127=0, x:w, x=7 or& x:E.
26 13
16 2
When'® x=7, y=—4;when’s x=—, y=——r.
ALY BT
o . S 16 2
. Points of intersection are X EiE (7,-4), (E,—E).
P4+ —14x+2y+10=0 —4x - —4x—
rory maxwLy (I a5 L0 =0,
4x+3y+5=0 3 3
5x7—22x+17=0, x=1 or& x:%.
When & x=1, y=-3; when & x:%, y:—%.

" Points of intersection are 22 ELE (1,-3), (%,—%),

2 2 _ 9y 1=

Ay Ry rl=0 e e 6rt1=0, 26— 8x41=0

x—y=0
A=(-8)>-4(2)1)=56>0. .. Two intersection points. FIffEAEE o

247 +10x+4y+20=0

Xy Hlxway . X+ (x=2) +10x+4(-x—2)+20=0, x> +5x+8=0
x+y+2=0
A=(57-4(1)8)=-7<0. .. No intersection points. 355 Ef

2 2

6x—y+8=0

N X e (2% —3) 4 6x—(2x-3)+8=0, x> +4x+4=0
2x+y+3=0
A=(4) —4(1)4)=0. .. One intersection point. —{[FAZEL o

+3y?-2x-2y-8=0

Ay mexmay . (2y-4)+7 =22y —-4) -2y -8=0, 5> +18y+16=0
x+2y+4=0
A=(18)> -4(5)(16)=4>0. .. Two intersection points. FIffEAEE o
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T4yP+8x—4y+15=0
5. {x Ty rex Ay X+ 0x+1) +8x—4GBx+1)+15=0, 5x+x+6=0

3x—y+1=0
A=(1)’-4(5)0(6)=-119<0. .. No intersection points. 7&H3% -
24yt —10y-11= -
6. x“+y +5x-10y 07 ¥ ( 3x— 1) T Sx—10( —-3x- l)—11:0,
3x+5y+1=0 5
34x? +281x—-224=0. A=(281)> —4(34)(—224) =109425> 0.
". Two intersection points. RHffE%ZEL
T4+’ ~1lx+8y+17=0
7. ¥y olla8ylT=0 s (3x ) x4+ 8T ) 41720, ¥ —2x41=0
3x-2y-5=0
A=(-2)>—4()(1)=0. .. One intersection point. ~ﬂ§]3¢ﬁ¥.§°
6-13
2 2 —
1. {x Yy +115x+5y+F‘0, 4 (—x+1)? +15x+5(—x+ 1)+ F =0,
y=—x+
2x> +8x+(6+F)=0. A=0, 8 —4(2)(6+F)=0, F=2
242+ Dx—10y-19=0
2 O Ty ey ., X +(2x—3)* + Dx—10Q2x-3)-19=0,
y=2x-3
5x2+(D-32)x+20=0. A=0, (D-32)>-4(5)(20)=0, D=12 org D=52
2 2 —
3. {x Ty A Ey 220 s a5 s Axa B+ 5)+27 =0,
y=x+5
2x* +(14+ E)x+(5E+52)=0.
A=0, (14+E) —4QQ)(5E+52)=0, E=22 or& E=-10
T+y7 43 F=0
4 |E YA =0 Ay ey i3y )Ty 4 F =0,
x—4y=4
17y° +51y+(28+ F)=0. A=0, (51> —4(17)28+F)=0, F=10.25
4+’ +Dx+2y-40=0
s, F oty Ty . X2+ (=3x—10)> + Dx + 2(-3x—10)—40 =0,
3x+y+10=0
10x% +(D+54)x+40=0. A=0, (D+54)>—4(10)40)=0, D=—14 or 5 D=-94
T4+’ —2x+Ey-7=0
6. X" +y x+Ey—17 ’ x2+(4x+8) oy +E(4x+8) 720,
4x-3y+8=0

25x% + (46 +12E)x+(1+24E)=0.
A=0, (46+12E)* —4(25)(1+24E)=0, E=7 or& E=2
7. {x2+y2+12x_7y+F:0, 2+ (2x—1) +12x=T(=2x~1)+ F =0,
2x+y+1=0
5x° +30x+(8+F)=0. A=0, (30)>-4(5)8+F)=0, F=37
S5x7 +30x+(8+37)=0, x=-3. When% x=-3, y=5.
". The contact point is YJEZE (-3,-3).
{x2+y2—6x+Ey+5=O

, X+ (x+3) -6x+E(x+3)+5=0, 2x> +Ex+(14+3E)=0
x=y+3=0
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A=0, E*—4Q2)(14+3E)=0, E=28 or& E=-4.
When H E =28, 2x* +28x+98=0, x=-7, y=-4.
When % E=-4, 2x>—4x+2=0, x=1, y=4.

*. The contact point is HJEEE (-7,—4) or& (1,4).

4+’ +Dx+10y—14=0
g, ¥ Ty rbxEIy . Gy—4’ 4> +DGy—4)+10y-14=0,
x=3y+4=0
10y* + (3D -14)y +(2-4D)=0.
A=0, (3D-14)>—4(10)2-4D)=0, D=-2 or& D:—%.
When 5 D=-2, 10> -20y+10=0, y=1, x=-1.
Whenéé?D:—ﬁ, 10y2—@y+@=0, y:é, x=1.
9 9 3
". The contact point is HJEZ (-1,1) or (l,g).
P4y +Dx—4y+17=
10. X +y +Dx—-4y+17 07 x2+(3x+4)2+Dx—4(3x+4)+17=0,
3x-2y+4=0 2 2
13x*> +4Dx+52=0. A=0, (4D)’ —4(13)(52)=0, D=13 or®; D=-13.
When & D=13, 13x* +52x+52=0, x=-2, y=-I.
When ' D =13, 13x* -52x+52=0, x=2, y=5.
". The contact point is HJELE (-2,-1) or Bk (2,5).
6-14
24y —6x—12y+F =0
L e (3o x) —6x—12B-x)+ F =0, 2x* +(F=27)=0
x+y-3=0

A=0, (0> —4Q2Q(F-27)=0, F=27.
. Equation of circle [E|fY/552: x* +p° —6x—-12y+27=0
) {x2+y2—10x+2y+F:0
x—y—-2=0

>

¥+ (x=2)" —10x+2(x—2)+ F =0, 2x* -12x+F =0

A=0, (—12)* —4Q2)(F)=0, F=18.
. Equation of circle [E|fY/5F2: x* +p° —10x+2y+18=0
3 X+ Y +Ax+2y+F =0
' x+3y-5=0
10y> 40y +(45+ F)=0. A =0, (-40)* —4(10)(45+ F)=0, F=-5
-.Equation of circle [Ef/ifE: x* +p° +4x+2y-5=0
4 x4yt —dx+6y+F=0
' 2x+y+7=0
5x° +12x+(7+F)=0. A=0, (12)°-4(5)(7+F)=0, F=02
-.Equation of circle [EIf/7RE: x* +)* —4x+6y+02=0
{x2+y2—2x+10y+F—0 ,  —3x-20 —3x-20

, (5-3y) ' +y*+4(5-3y)+2y+F =0,

, X+ (2x-7)* —4x+6(2x-T)+F =0,

. (S x4 10—y F =0,
3x+2y+20=0 2 2
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13x> +52x+4F =0. A=0, (52)> -4(13)4F)=0, F=13
. Equation of circle [EfYHFE: x° +y° —2x+10y+ 13=0

6. {x2+y2+6x—6y+F=0 (7y 1)
-3x+7y-1=0
587 +58y+(9F —17)=0. A=0, (58)° —4(58)(9F —17)=0, F =35
. Equation of circle [EfYHFE: x* +y” +6x-6y+3.5=0

+y +6( ) 6y+F =0,

6-15
1. Sub fRA (1,2), LHS.=(1)*+(2)> +4(1)~6(2)+3 =0 =R.HS.
. Plieson C. P{E C I » Center Bl.{x M =(-2,3);
3-2

My === —% , .. slope of tangent YHFAIRIZR =

. Equation of tangent YJ4EAYTIE: y—_f =3, 3x-y-1=0
e

2. Sub RA (3,7), LHS.=(3)+(7)°-10(3)-6(7)+14=0=R.H.S.
. Plieson C. PfE C | - Center [Bl.[x M =(5,3);

- 1
my,p = % =-2, .. slope of tangent YJHREAIRIR=—
1
" Bquation of tangent YJ#RHY HFE: 7; 5 x-2y+11=0

3. Sub fRA (=3,—1), LHS.=(=3) +(=1)> —2(-3)—4(-1)~20 =0 = R.H.S.
. Plieson C. PfE C | - Center [E/.[xM =(1,2);
_2-(-D_3

4
= ==, . sl f't TR} i < f—
Mup =17 ) =g - Slope of tangent GHRATRIA = —

". Equation of tangent YJ#RHY HFE: E_,g —% , dx+3y+15=0
4. Sub A (4,2), LHS.=(4)’ +(2) —6(4)+5(2)— 6 =0=RHS.

. Plieson C. P{E C I » Center El.{x M = (3, —%);

5
2= 2
Myp === . slope of tangent YJFREAIRIR=-=
*. Equation of tangent YJJHRAY HTE: y—_i = —% , 2x+9y-26=0
Y

5. Sub fRA (L—4), LHS.=(1)? +(—4)* —8(1) + 3(—4) + 3= 0= RH.S.
. Plieson C. P{£ C I+ - Center B[, M = (4,—%);

3
B 6
myp = - rr .. slope of tangent YJFREAYR}=R = s
", Bquation of tangent YJ#RHY HFE: Y (_14) = —g , 6x+5y+14=0
Y —

6. Sub fEA (%,—%), LHS.= (%)2 +(—%)2 +5(%)+2(—%)—14 =0=RH.S.
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. Plieson C. P{£ C |- -~ Center B[, M = (—%,—1);

9
_5_(_1) 7 6
Myp = 155" . slope of tangent mﬁﬁ@$4$=;
5—(—5)
9
Y- _E 6
*. Bquation of tangent YJJ#5AY HHE: 71=;, 12x-14y-69=0
y—
2

6-16
2 2 _ _
1.  Equation of tangent YJEFAYHFE: y=mx. {x Ty -12x-4y+20 0,
y =mx

x* 4 (mx)* —12x —4(mx)+20=0, (I1+m*)x>* —=(12+4m)x+20=0
A=0, (12+4m)> —4(1+m*)(20)=0, mz—% or &, m=2

". Equations of tangents YJ§RHY Hf2: vy = —%x and FI y=2x

2. Equation of tangent YR HFE: y—6=mx. {xz vy —5x+3y—4:O’
y=mx+6
X2 +(mx+6)> =5x+3(mx+6)—4=0, (I+m>)x> +(15m—-5)x+50=0
A=0, (15m—5)°—41+m*)50)=0, m=7 or B, m=-1
". Equations of tangents YJ#EMY AfE: y=7x+6 and I y=-x+6
3. Equation of tangent YJERAYATE: y=m(x-3). {xz +y? +4x—10y+24=05
y=mx—3m
x4+ (mx —3m)* +4x —10(mx —3m)+24 =0,
(I+m*)x* +(4=10m—6m>)x + (9m> +30m +24) = 0
A=0, (4=10m—6m>)> —4(1+m*)Om> +30m+24)=0,
Om®* +30m° +13m*> —20m + 4) — (9m* +30m> +33m> +30m +24) =0,

m=-2 or I m:—%

". Equations of tangents YR AFE: vy =-2(x-3) and FI y=—%(x—3)
ie Bl 2x+y-6=0 and F1 x+2y-3=0

6-17
1. centre [E.[r=(2,—4), distance fFiff=0—(-4)=4

2. r=@+E) -F=J53-F; r>0, 53-F>0, F<53
300 =y () + () —(-8) =7, ..area [{if=7x7’ =497
4

centre [Bl.{s=(1,3); Let & QO =(a,b). - Centre is the mid-pt of PQ ([El.[xE PO HYHED),
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10.
11.

12.

6-18

A-60

ca+3 b+7

=1, a=-1; 22123, b=—1, - (-1,—-1
2 5 ( )

centre [Bl.Ly =(2,1), v y=3x+k isadiameter F2HK, . 1=32)+k, k=-5
put fEA (=1,10), (=1)° +10% + k(~1)=8(10)=3=0, k=18,

B +EF) - (3=

When H x=0, y*—y—12=0, y=4,-3; ..length BF=4-(-3)=7
When & y=0, x2+4x—12:0, x=2,—6; ..length £ =2-(-6)=8

centre [E.[»=(0,0); - 00 —%, .'.slope0fchord§25’§%4>}3:—l+(—%):3;
S22ED 551020
x-3
3 3 S—O 3
L:3x—-4y=12, y=—x-3, ..m, =—; .. —=-1, s=4
Y Y7y Lg 1-4 "4

r=3-(-1)=4, .. centre El{,=(3,4) or&, (3,—4)
(=3 +(y-4)7 =16 orE (x-3)Y+(y+4) =16

x4y’ =4
y=mx+6

A=

@
(b)

(@
(b)

(©
(@

(b)

(©
(2)

(b)

©

, X +(mx+6)" =4, (1+m*)x* +12mx+32=0,

0, (12m)’ —4(1+m*)(32)=0, m=+22

O (@ (15 =25 py = (2 + () -85 =35
OP:0,P=25:3/5=2:3
2(9)+3(-1) 2(7)+3(2)

2+3 7 243
centre Bl [»=(2,-3); r= W =10
04=(11-2)* +[0- (-3) =+/90 =3V10
shortest distance R HEE = 04— r =310 =10 =210
ZBCO =90° (semi-circle ~f[H]);
BC

@n30°=3C  BC—0Ctan30°=6x—= =243, - B=(6,243)
oC NG

0+6 0+2I) 3.43)

0,=(-12), 0,=09,7), .. P=( )=(3,4)

A= mid-pt of OB (OB ) = (——

r=G-07 +(3-0y =«@=2\5

(x=3) +(y-+3)" =12

3 3 3 7
2 Ix=2y=2=0, A=(2,1); r=4JG) +1P = (=) ==
XAy —ox=2y—o (4 ) r=4() (=3) 2

2_1:4;equationofPQ(PQE’\Jﬁ*i)i L_f:_i’ x+4y-9=0

T4+4(k)-9=0, k=1 5 PO=T- 4 _E 3‘F




A2 Answer

1 y=2 1
b mp, =—1+(-2)=—, . ¥——=—, x-2y+5=0
(b) PO (-2) 2 1 2 y

© () n=0M=~f(-1-0)"+(2-0)* =45

(i) x*+y*=5

7-1
1. 2. // L 3
&L
N
4. 5 2 6
B%—%D
7 T)_ 8
cm i
A%-3-->---%B R
lZcm :
C-.
7-2
1 2. 3.
4 B 5
A
7-3
1. 2. 3.
A B
4. 5. The locus is a circle with

centre C and radius 6¢cm.
e —WEEE - Blok Co
P& Ey 6cm -
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6 oP=o£ —4P* =5 -4 =3 em
The locus is a circle with centre O and radius 3cm.
EhE—EE > Bk O &R 3em -

At 4B

7-4
I. (@ yx3=0 (b) x+6=0 (¢) x+8=0 orE x-2=0
(d 2y+3=0 org 2y-5=0 () 3x-7=0 orgf 3x-1=0
2. (@ x-1=0 (b) y+3=0 © ng, 12x—13=0
(d) y:—g, 8y+5=0 (¢) y=3x-5 ® y=3x+%, 12x-4y+3=0

3. (a) AB=3,h=4, y-6=0 or® y+2=0
() AB=2,h=10, .x+6=0 ors x—14=0
(©) AB=T7,h=2, ~x+3=0 orm x-1=0
(d) AB=5h=48, ~5y+39=0 or& Sy—-9=0
4. (@ y+5=0 (b) x+10=0 © x-2=0
d x-y=0 orZ x+y=0

1. (@ @x+5+0-)'=x-1D)*+u-3)", 3x+y+4=0
b) (x+6) +(y-2 =(x+14>+(y—6), 2x—y+24=0
(c) (x—9)2+(y+2)2=(x—5)2+(y+6)2, x+y-3=0
d =15+ +8) =(x+7)"+(y-17, 44x-18y-239=0
) (x+8’+(y+7)V=(x-3+(y-9)°, 22x+32y+23=0

2. (@ J@-97+(+8) =2{(x—9) +(y—4)’
(x=9Y +(y+8)’ =4(x-9) +4(y -4, x*+)*—18x-16y+81=0
()  3Jx+2 + (=47 = /=17 +(p+3), 4x>+4y> +19x—39y+85=0
© AJx—4P+(y=12 =3J(x+57 +(y+7)°, Tx+7y>—218x—158y-394=0
@) 2Jx=7P+(r+27 =5J(x=1+(y=3), 2Ix*+21y* +6x—166y+38=0
3. (@) -4 +(+2)7=4-—y, x*-8x+12y+4=0
b)) JE+9*+ (-5 =p+1, x*+18x-12y+105=0
(c) \l(x+2)2+(y+3)2:3—x, 1Ox+y2+6y+4=0
@ J@-5+(y-57 =x+6, 22x—y +10y-14=0
4. @ P-4+ -DP =6, X+ (-1’ =(6-(x—4 +(y-1),
3J(x =4+ (y =1 =13-2x,9(* = 8x+ 16 + > = 2p + 1) = 169 — 42x + 4x°,

5% +9y* —20x-18y-16=0
0) =5+ +x=2P + (1)} =4, (x=5 )7 =(4-(x-2 +(y+1)°)
A4J(x =2 +(y+1)* =3x+y -2, Tx* +15y* —=52x+36y —6xy+76=0
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(@
(b)

©
(@
(b)

©

(@

(b)

(©

(d)

(@

(b)

©

(@
(©

(@

A2 Answer

(x+8)°+(y+7)7 =5, ¥ +y* +16x+14y +88=0
x+1)?+(y=97 =7, ¥+ +2x—18y+33=0

(x_§)2+(y+%)2 :(2)2, 307 43y —4x+51y+216=0

YT Y iy Cax—6y—15=0
x+2 x—4
ol =8 ey —ax—9y—4-0
x—6 x+2
3 5
—i- 163:—1, 2405 +240y> —1752x + 110y +1173=0
X—— x——
5 2
centre [E.[»: (=2,—2), radius fXK: 4

(x+2Y+(y+2)7°=6" orB (x+2)+(y+2) =2

X +y +4x+4y-28=0 orE X+ +dx+4y+4=0
centre [Bl.[x: (-2,3), radius J{&: 5

x+2+(y=3=7" orE (x+2) +(y-3)’=3%
X+ +4x—6y-36=0 ors x'+y +4x-6y+4=0

centre [Bl.(»: (4,-3), radius “EfE: %

(=47 + G+ =) o (-4 + (3 =)
4x* +4y" —32x+24y-21=0 orB 4x*+4y>-32x+24y+91=0
centre [Bl.[»: (3,2), radius J{K: %

(x—3)2+(y—2)2=(%)2, 4x* +4y* —24x-16y+3=0
centre [El.(s: (3,4), radius fE: =2, r,=3
(x—3)2+(y—4)2=(%)2, 4x* + 4y —24x-32y+91=0
centre B0y (~1,2), radius 2E4&: r1=%, ry =4
(x+1)2+(y—2)2:($)2, 16x* +16y” +32x— 64y —-89=0

centre [El.(s: (-3,—1), radius & =3, r,=5
(x+3)+(y+1)’=4", X+’ +6x+2y-6=0

t=y+6, x-5y-37=0 (b) t=x-9, y=2x"-36x+158
x*=cos’t, y*=sin’t, .. x*+y’=

“n N a-5 b+7 |
Let 3 Qbe By(a,b). x= S a=2x+5; y:T, Lb=2y-7;

2y—=T7=32x+5)+6, . 3x-y+14=0
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(b) a=2x-3, b=2y+4; 2y+4=42x-3)*-32x-3)+1, .. y=8x*-27x+2l
(c) a=2x+1, b=2y-2;
x+ 172+ Q2y—-27-22x+1)-8=0, .. 4x*+4y’-8y-5=0
(d a=2x-8, b=2y+9; 2x—8=02y+9°-2Qy+9)+7, L x=2y"+16y+39
3. Leti Obely (a,0),Rbeky (0,b).

1.042-a 3x 1-5+2-0
R T~ S
@ = 2 YT 2 Y

(37)‘)2+(3y)2 — 72, -9x%+36)>~196=0

0 a=2 p=2. 2 Ay o122, - 100x2+225)° —5184=0

3 20 3 2

4x 4x , 2 a2 2 2

@ OP:PR=1:3, a="F. b=dys (57 +(A) =9, ~16x'+144" =729=0

(d QP:PR=5:2, a:%’ b=7?y;

(77")2 + (%y)2 =15, ..1225x" +196y* —22500=0

7-8
1 . .

1. (a) slopeofL(LEIfJTJéiﬁ*?):Z y—3:%(x+2), x—4y+14=0

(b) slope?élixz—%; 5x+2y-31=0 (¢c) slope#[F=2; 2x-y-3=0

2. (a) slopeof locus ABFIRIR =1+ (- %) =2; 2x—y+3=0

(b)  slope of locus EFFAREIR = —1 +§ = —%; 3x+2y-26=0
(c) slopeoflocus HPEFHIRER = —1+g=—%; Tx+6y+34=0
3. (a) A=(4,6), B=(8,0) (b) 2x-3y-3=0

4. @ x-DP+(y-5 ={(x-3 +[y- (-5
X +2x+1+) =10y +25=x— 6x +9 + > + 10y + 25
8x—-20y-8=0, 2x-5y-2=0
(b) Putil Q(-24,-10)into fEA 2x—-5y-2=0,
LHS.H =2(-24)-5(-10)-2=0=RHS.f5H
.. Qlies on the locus of P. QO i P RYEIES I -

2 7 2
c) Lizbx—15v+7=0, y=—x+—, ==
© Litr=lsy YEST s TS
Locus of P (P Bi#EIHY 5F2): 2x — 5y -2=0, yzgx—g, mng, o Yes 2
2 3 2
d) Lydx+10y-3=0, y=——x+—, m, =—=
@ Loy YT e TS

mLzX’”P:%X%:‘%’“’ - No g
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7-9
1. (a) Adcircle with centre 4 and radius 4. DL 4 JELL R R 4 BIH -
b)  P(x,y), Jx—(=OF +(y=5)° =4, x*+y’ +12x—10y+45=0
2. (a P(x ¥, (x=2"+(y=3)" =(x=-7"+[y-(-7)], 2x-4y-17=0
O . It is the perpendicular bisector of line segment AB.
P RAREL AB YR ELEMAR -
“B
3 (@) Aline//toL,. HLSPITRIERE °
(0)  slope Bisfi=m, =, yeintercept (v WEE) =) =2,
Locus i f: y=%x—2, Sx—4y-8=0
8-1
1. (a) mxn (b) m+n (c) mxn (d) m+n (e) mxn ) mxn
2. () 4x3=12 (b)y 5x4=20 (¢) 4x4=16 (d 5x5=25
3. (a) 6x6x5=180 (b) 3x3x5+3x4x5=105 (c) 2x6x5=60
§8-2
1. (a 24 (b) 3628800 ) 7 (d 600 (e) 144
(H  =15x14x13=2730
I
2 (@ 38 b) 22! © 40><39><...><10><...><1:ﬂ
9x%..x1 9
55x54x%x..x1 55!
(@ =2
16x15x..x1 16!
() =3(1)x3(2)x3(3)x..x3(33) =37 (Ix2x...x33) =3 x33!
()  =2030)x2(29)x...x2(1) =2 (30x 29 x...x 1) = 2%’ x 30!
6
3. a = =6x5=30 b) 12 (¢ 1
@ = oy (b) ©
] !
@ -2 o ansxax3=s4
@41 (5-3)
1! 16! 280 28 15!
4 (@) =_——=— (b) © =—F=
(16 10)! 6! (28 3 251 (15-15)!
331
(d)
(31—9)' 221
8-3
1. P=61=720 2. P’ =11880 3. > =10626
4. (@ P'=56 (b) P! =6720 (c) B =8=40320
5. (a) P°=5765760 (b) P/ =5040 () P’ =60480
6. (a) P'xP’=1440 (b) 6x P’ =4320 () 3xP’=2160
(d @G+D!x31=720
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7.

Whn W N =

8-6

R Db =

A-66

(a) 8=40320 (b)  2x4Ix4l=1152
(¢) possible arrangements FJHEAYHES: BGBGBGBG, GBGBGBGB. .. 2x4!x4!=1152

4x P! =48 2. 5xP’=300 3. 3xPB'=36
2x4x B} + P’ =156 5. 5xP +P'=220 6. 3xP’+5xP’=1380
1x2x3+2x P} + P’ +5=55

(@) P’ -P]xP}=30240 (b) B’-P’xP} =36000
(@) PR’ =40320 (b) P’xP}=2880 () P'-C;xP}xP}=37440
PP — P} x P} x2 =648 4. P -P} =720
(@ 1xP'=720 (b) 1xP’—1x1x P’ =600
(@ 16 by 1

7x6 6x5x4 20x19
c =21 d = =20 e) =CP="7=190
© 5 (d) X203 (e) 2 5

8! 8! 11 1 23! 23!

@ = (b)) mo— (9 — =

8-5)!5" 315 (11-6)!e6! 5'e! 3-77 167
@ = 32! 32

(32-19)119! 13119

n(n—1 nn-1)n-2) nn-1)(n-2
@ © M= @ M=De=2) nn=Dn=2)
2 1x2x3 6

. nn-1
@ -—cp="sD
(a) 141 (b) 192 (c) 20 (d) %
(a) @z%, n*—n-72=0, n=9 or —8 (rejected ¥57)

(n+1n

(b) =105, n*+n—-210=0, n=14 or —15 (rejected &75)

(¢ CP°, =CY, ~10-k=k+2, k=4

(a) C§=28 (b)) C¥=56

CIxCixC; =450

CP_(CE+CH =728 (ORE: CExCl+CixCl+CExC=728)

(@ CP-CixCl-CE=1176 (ORH: CSxCl+CixCl+CExC]+CExC] =1176)
(b) CP-CixC)=1278 (ORE: CixC+ClxC)+CixCl+CixCy =1278)



8-8

10.

8-10

A2 Answer

(@ CixC, =2520 (b) 2520+ CixC) +CExCy =3052
C!-C}xCl=16 (ORE: Ci+Ci+Ci=16)

(@) 4xCP =5148 (b) 13xC® =624 (¢) 13xCyx12xC; =3744
P, Cxe6 2. P°, CPx3 3. C¥

P, CSx4l 5. P°, C’xeé 6. C)xl

CSxC]xT! 8. C¥ x6!x2 9. CIx2

6!, P’

(@ () P'=12 (i) 4> =16 ) (G P’ =60 (i) 5°=125

() () 5xP’ =300 (ii) 5x6° =1080
@ C=10 ) () C=5 () (© =70 (o)

312! 515! 414!
. 6! , o1 , 9
(a C;=20 (ﬁ) (b)y ¢, =126 (H) © 0 (d C5=84 (@)
From P (F§ P) Possible larger numbers from Q (H5 Q 5ZIH K8

0 1,2,4,7,9

3 4,7,9

4 7,9

7 9
", the total no. of ways HHY HiE=5+3+2+1=11
@ P =720 ®) 10°=1000 3. 2°=32 4. Ppi=24

No. of line segments from joining any 2 points. {T-E S RNEATS VAR EEH = C),
but 7 of the above line segments are sides of the polygon & HH n {2 %2 FHIE,

the total no. of diagonals B FFRVEH = C, —n = M—n = @

13x(CP xCE +CP xC¥ +CPxCH +CP)=4103151
[OR 5 13x(CP -C* -CxC}° =4103151]

P! =39,916,800
(a) From the 1% to the 8" ball, any 4 can be the red balls.
FHES 1 EEIZE 8 (8 » FirpEfar 4 BT DUZRLEK - L Cy=10

(b) Treating the 4 yellow balls as one single object, there will be 5 possible positions for
them. 1 4 fEEEREF—ERE - 206 S AL E AT LURRE -
1 (Red#) 2 (Red#[) 3 (Redf[) 4 (RedfL) 5
.. No. of possible arrangements HE51 53 =5

(c) There are only 2 possible ways. R4 2 {@#E% /5% © (RYRYRYRY, YRYRYRYR)
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9. (a) BSxP}=80640
(b) To separate one row into 2 rows, we can have the first 4 students in the first row, and the
5™ t0 9" students in the second row. Then from the arrangements in Part (a), we
exclude those cases in which the two particular students are at the 4™ and the 5" places.

175 R 2 17 BT LI 4 24 RER —1T, 58 5 258 9 B4 RER
17 - FIH@EEEEI A > AARHESR e E 2 A uhTEEE 4 K28 5 RN ERYTH
e

.. No. of possible arrangements HE51 53 = B’ x B} — P/ x B} =70560

8-11
1. P'xP’=2880
2. (@ PR =72 (b) P —P’ =52 (. 5odddigits 71 EET)
3. CP-CP=9261
4. (@ C=1820 (b)) C’xCf=720 () C-C{-C°xC=1605
5. (@ C}=10626
(b)) () C}=495 (i) CF-CP-CPxC?=7491
(i) C) =66 (iv) C}x2*=7920 (v) CF-C}x2*=2706
9-1
1. i 2. ﬁ:l 3. ﬁzé 4. ﬂzi
11 24 4 20 5 365 73
3x4 3 3 52-13-3 9 56+64+40 4
5. (a) == (b)— () = == 6. ————=—
52 13 52 52 13 200 5
7. 25000x0.0012 =30
§ % 2 1 _60, the total number S8 = 60+14+16 = 90
14+16+x 3
9-2
9 1 36-6 5 15 5 245+4+1 1
1 a) —== by ——== ) —==— d =
@ 36 4 ®) 36 6 © 36 12 @ 36 3
3 4 1 7
2 a) = by —=— ) —
(a) 3 (b) 52 (© 3
12
3. (@) 25 b) —
(a) (b) 25
4 a M| A| G| G| 1 E . 2 1
® M MA | MG | MG | MI | ME ®) O =15
30 15
A | AM AG | AG | Al | AE . 6 1
G |GM | Ga GG | GI | GE i =5=3
G |GM | GA | GG GI | GE 18 3
I|M|IA | IG | IG IE (iit) 30 5
E |EM | EA | EG | EG | EI
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L.

9-4

9-6

A2 Answer

{a, b,e, f} 2. (a) 6 8 |U
4
® @ 3,57 () {,2,3,579} (i) {2,3,4,5,6,7,8} (iv) {19}
(@ () fe.l,m,n,t} (i) 5
) @) {2.3.57,11} (i) 5
© O {12} (i) 3
@ @0 L i) 2
e (i) {2,3,4,56,7,8,9,10,11,12} (i) 11
(@) v (b) U (0 v (d) v
Q) (O) Q. O,
(@) (9+3-2)+8=18
(b) 60—(23+28-8)=17 () 16+33+5-42=12
(@ Adandfl C, Band fll C (b) Aandfil B, Bandf1 C
(¢) Aand f1 B
0.63 3. 092 4. 1- P(FFF &4#r) =1 —é =%
l—P(TTTﬁﬁﬁ)ZI—%zg
1— P(both numbers are odd [l |ﬁ Q(ﬁ#@@ =1- % %
(@)  0.081+0.265=0.346 (b) 1-0.346 =0.654
4 1 26 1 1 1 2 7
@ 55 ® 5= © B*nTn
5 10_ 5 o6 1 T I
@ O 3= M 3= G 8769
~ 6 _1 o6 1 PP SN I S S |
® O =% M 3= D s 36~ 36
. 5 9 1 L5 13 11
© @O 35 M 3573 (D) 672736 36
(@ (i) 0.38+045-0.73=0.1 (i) No 7
b () 0.52+029-0.81=0 (i) Yes &
() () 024+0.77-0.16=0.85 (i) No 7
(@ 03+0.5-0.12=0.68 (b) 1-0.68=0.32
(a) Yes& (b) Yes & (¢) Nof&® (d) YesZ
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A2 Answer

1 1.1 1 1 7
2. —X—X—=— b) 1-PHHHIEIEIE)=1-—-=—
@) 2X2X2 8 ®) ( IEIE) 8 8
3 3 1 1 1 1 5.5 11
3. a) —x—=— b) —x—=— ) l-—x—=—
(@) 6 6 4 ®) 6 6 36 © 36 36 36
4. (a) EXEZE (b) 2 izi ©) 1_1£ 33
14 14 49 14 14 49 49 49
9-7
. (a inzl (b) 4 X 6 + 6 X 4 8
4+6 4+5 3 4+6 3+6 4+6 4+5 15
12 1111 12 40 40 12 80
2. (a) b)) —x—+—x—=—
52 51 221 52 51 52 51 221
9-8
L@ S 4,461 6.4 4.6 8
10 10 10 10 25 10 9 10 9 15
26 25 26 25 25 13 13 13 13 _ 13
2. (a) —x—+—x— (b) —x—+—x—
52 51 52 5151 52 51 52751 102
18 24 27 18 8 22 24 21
3. () (b) x>
40 32 80 40 32 40 32 40
27 21 69
© otio=os
80 40 80
4. (a) 0.84x0.36=0.3024 (b) 0.84x(1-0.36)+(1-0.84)x0.36 = 0.5952

(¢)  0.3024+0.5952 =0.8976
5. 04x24037x24023x 2 204653
6 5 5
6. (a) (1-0.25)x0.72x(1-0.6)=0.216
(b)  0.25x(1-0.72)x (1-0.6)+0.216+ (1—-0.25)x (1- 0.72) x 0.6 = 0.37

(©)  0.25x0.72x(1-0.6)+0.25x (1—0.72)x 0.6 + (1 — 0.25) x 0.72 x 0.6 = 0.438
(d 1-(1-0.25)1-0.72)(1-0.6) =0.916

1 3 1 1 7
7. —X==— b)) 1-—=—
@ 6X4 8 ®) 8 8
9-9
1. (a no. of girls no. of boys ) 18 _9
wEHBH BAEHKH 2 11
like ice-cream 12 3
2 18 4 e_2
TR © 1674
not like ice-cream
TR 6 2
2 2 2 1 2 3 3
2 a) — b) -— c) —=— d - e) — =
(@) 5 (b) 5 (©) 1°3 (d) 5 (e 5 ® 5
7 7 8 8 12 12 11 11
3 =— b =— =— d =—
@ 7+12 19 ®) 8+11 19 © 7+12 19 @ 8+11 1
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A2 Answer

1 1 2 2

4 0 - ==

(@ ® 1+2+2 5 © 1+2+42 5

3 2 2

d - = _=

@ 3+2 5 © 1+24+2 5

9-10

1. (a) 0.6163 (b) 0.1628 (c) 0.1994 (d) 0.1598

2. PFEIfl1~ NBoy%)=P(F.Il1~ )x P(BoyF}% | F.Ifl I~ )=0.284x0.653 = 0.1855
04 _8 , 07 _5 0008 2 . 0.8 37

075 15 084 6 00126 3 T 045 90
9-11
4 3 4 5
) 1><P45+1:i (b) 2><§”3 :L © P, ><8P5 :i
P; 24 P, 10 P, 14
2 @ 1><4>;P44 _2 ®) 3x3x P} +62><4><P44 7
P, 15 P, 30
8 5 8 11 4 7
3 (@ C3><C1”+C4 _70 ®) %:i © C35xcz _3
Cy 143 cP 39 CixCt 10
9-12
13
1. C:= b - C =
(a) ()() 6 (b) () ()() 6
3 353 3 7
2. 3y =2 b () s =0.0536 PO+ (D) =—
(a) (6)(6) B (b) (6) (6) 3 () (6) (6) 5 (6) Pl
1.1 1 1,1 3 1,1 1 5
3. 773C4=7 b 7272C4=7 737C4+74:7
(a) (2)(2) '=7 (b) (2) (2) 2 =3 () (2) (2) 3 (2) T
9-13
1. (a) 2,12, 11 (b) VAL
8 9 8 9 18 8 9 18
1
12 7 1 2.1 1 _18 29 1
2. = b) —=— e d ==
@ 3 ® 3573 ©  29%7 29" 19 @ T=3
7
3. After the 2 balls are drawn, 7 red balls and 4 green balls are left.
LR BRES - FIER 7 [EALERFD 4 {EHEER -
. The required probability FffsKAHESR = 7
2¢ 2
4, == SxixixZ
9x10° 1125 (or 2% “10710" )
13 26
5. %:0.0780 6. (a) 16><%:4 (b) (i)“(%)lzc};” =0.2252

5
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5.1 1 1 1 2 3.2.1 1
7 a) —X—=— by l-———=— c —X—X—=—
® 6 5 6 ®) 6 6 3 © 3 32 4
6 4 5
5 4434 3 3 5+2 17 o GHC+C 1 h0s,
12711 12711 120 11 33 C;
9-14

1,51
l. (=)’()xC; =0.0011
() P*G

2. Given that each of the four outcomes must be “5” or “6”. The two “5”’s can appear in any of

the four outcomes.

(S LB IS 2GR G S 119w T [ e ﬁBFWI“S”_ItHfEEAIE R HETRIR

C, 3 . 2 1
23 {or B [(6) (6) Gl+ [6] TN }
s @ SklS o 3x3i5,2 10
' 8 9 72 89 8 9 72
3.1
© P(the ballis yellow and from bag P~ [ IPIEFVFIER) _ g o _3
P(the ballis yellow 5f) 19 19
72

4 @ 1= Pall wrong FETE I = 1-(1-045)1 - 0.6)(1-0.75) = 0.945
() () [1-(1-0.45)]x[1—(1-0.6)*]x[l - (1—0.75)*] = 0.5493
(i) 1-(1-0.45*)1-0.6*)1-0.75*)=0.7767
5. (a) Assume he selects a certain lock first. f&g fﬂﬁ‘ﬁ;\_?%*{ﬁé 0

. P(the key fits the lock #f=BESIfEEY) = g

c o3
®) c: 10
6.  No. of students taking SEEIZRITE 4 A B
Chem L2 =200 x45% =90, Phy %8 = 200 x 60% =120,
Chem or Phy {LE2 B = 200 x 72% = 144
Chem and Phy L2 K P7HH =90+120—-144 =66
Chem but not Phy {t22{H 1% 3E{EYH = 90 - 66 = 24
neither Chem nor Phy FEiZ &L RZIEYH = 200 — 144 = 56
66 24 56

(@ @ = 00 0.33 (i) = 200 0.12 (i) = 200 0.28
®) _ No. of students take Chem and Phy 32 [ [~ Z8 Pl * E\T 66 11
No. of students take Chem 3 [£ {25 * g~ 90 15
(¢) =1-P(both do not take Phy [ £,2* % ?ﬂb‘é £ EPR)
1= 307 8412
200 199
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Alternative method HA 7774 [6(a), 6(b)]:

(@ (i) C:take Chemistry 5E{Z{LE2, P: take Physics JE{EY)HE;
P(C)=0.45, P(P)=0.6, P(CUP)=0.72
P(CAP)=0.45+0.6-0.72 = 0.33

(i) P(CAP)=P(C)-P(CAP)=045-033=0.12
(i) P(C'AP'")=1-P(CUP)=1-0.72=0.28
P(PAC) 033 11

b P(P|C)= = =
®)  APIO) P(C) 045 15
9-15
1. 1-0.37-0.15-0.06 =0.42 2. even {H#: 2, 4, 6. %
3. =P(firstdigitis 1 EEENZE 1) = % 4 l-x—y
25 125 IxC} 3
5. 6. 7. L=~
( )( ) ) G )( )= 1296 Cz5 10
8 4 16 . CixC!
8. —x—=— Orgf: 11 x2
12 11 33 (Or 2% C212 )
. 3.7 1 . CxC]
9. bl = 10-2-5=3, —x—=— Or 8 x 2
ue 1079 15 (Orsge =cm>2)
10. total £ 6+5+2=13 coins fEFE¥E,
6 5 2
6 5. 5,4,2 1.1 (Or 5: w)
13 12 13 12 13 12 3 Cy
11. =1 —P(none of them can shoot the bird }%15 AN BH/NE)= 1—% % = %
12. =1—P(all incorrect Z=FE5E) = 1—(%)10 =0.944
13. 1 - P(fail in both subjects FIEHIF&F8)=0.92, 1—(1—k)(1-0.68) =0.92, k =0.75
14. P(at least one price slip ﬁ%&‘*?ﬁﬁa %) =1-P (no price slip 1R G %),
- ( )”>095 log0.05>n10g(g), n>434, .44
9-16
. 0.6x(1-0.25)+0.4=0.85
3 9 9 cxC’
2. $2+8$5=87, —x—= Org: —L—5"1x2
271 2 Orse =5ax2)
3. W:white [, B:black 2,

410 4.~10
(a) 3W2B,4WI1B, .. M_i

cH 1001
clct 996
b) Not Fi& IB4W, - 1-—L 4 -2
®) TR c* 1001
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B Answer

10x2 1

@ 10x10 5

L . 2 1
[ =P(last digitis 0 or 5 ﬁ%%%({i%OQS):E:g]

(b) Divisible by 7 (E# 7 #[i%): 700, 707, 714, ... , 798;

3
Total 15 numbers (3£ 15 i),
( & - 10 10 20
9%x9x9 81 Ix1x1 1 31 19
5. (a) = (b) P, ©
900 100 900 100 100 100
6.
( )( ) s
7. (a) = 1 — P(shortest boys are not chosen ‘?ﬁﬁiﬁ‘%ﬂjﬂ%%ﬂ’\j BE)
8 7 17 .
—l-—xt=-L Or g 1-
1079 45 (Or 2% C‘°)
2.8 16 . xC}
b) —x—x2=— Orgf: L
(b) 1059 45 (Or 5, )
() =1~ P(both shortest boys are chosen 3 bﬁﬂ“%"ﬂ’]ﬁﬁ%%ﬁi)
2 1 44 7
=1-—x— OrE:l—— T —X—+—
10945 (Or 3 ) (j10945)
13+21+18 13 54+21 5
8. a i _ = il ==
@ 120 30 (i 120 8
(iii) Level 5 (5fK): 6+13=19, %
54 53 477 § 4
b) @ =— Oraf: —2
® O 120119~ 2380 (Or 2% C;”)
.. 19 18 32 31 35 34 34 33 1823
(i) —X—— XXX =
120 119 120 119 120 119 120 119 7140
. O+ Cr G Y
(Orgz‘ 120
CZ
10-1
L. Class boundaries Class mark 2. () S5lkg, 55kg
A (em) | PR (om) o Tk
119.5 - 124.5 122 Weight of 40 students
124.5-129.5 127 - ANBBERREE
129.5 - 134.5 132 g
134.5139.5 137 o
S5
© 0w 0B ® e BT
Weight Z & (Kg)
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A2 Answer

(a) S less th Cumulative | (b)
C?re eif /\an frequency Exam scores of a group of students
SHEDTA SRS . —HHBERNERAE
19.5 0 @ 1
29.5 6 £ 407
39.5 10 *
: 2 301
49.5 18 S
=
59.5 32 £ 20'<_ ____________
69.5 45 2 ] i
= 101 1
79.5 50 e i
5 0N— T T é. T T T
19.5 29.5 39.5 495 595 69.5 795
Scores 438k
(c) 17 students have scores less than 47.5 (17 L2405 8D 47.5),
.. the pass percentage SH%=% = %x 100% = 66%

(a) mean YHgEL =5°C, mode Fi¥E =14°C, median {78 =6°C

(b) mean SEEFEL =20.5, no mode 345 HEL, median EP{EZ%F% =20.2

(¢) 8 mm, 10 mm, 15 mm, 15 mm, 17 mm, 19 mm, 20 mm, 20 mm
mean g8 = 15.5mm, mode F & = 15mm, 20mm,

median HP{i7E§ _I5+17 =16mm

mean S8 =$37.2, median {7 E = 35+42 =$38.5, mode F# =$42

(a) mean EEIB :37X6+42X17+47X13+52X8+57X6=46.1kg

6+17+13+8+6
(b) 40kg —44kg

When c.f. (ZfE5EE) =24, salary (374) = $10,900, .. median J{i; 8 = $10,900
60x12+50x13

25 =54.8kg 6. 16x8—-15x7=23
n = number of students 224 A B, 6dn—48+84 =66, n=18
n
(a) 18 (b) 9,10,11
range median 0 0 Interquartile range
PANIILE EadivA 54 ! } e g A S

(a) 2lg 13.5¢ 10g 22g 12g
(b) 40 69 53.5 76 22.5
(c) 29cm 164.5cm 160cm 177cm 17cm
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2. (a3
(b)
3. (a)
(©)
10-4
1 A:
B:
2 (a)
(b)
()
(d)
10-5
1 (a)
(©
2. (a)
3. (a)
(®)
4. (3
5. (a)
(®)
6. (a)
(®)
10-6
. (3
2. (a)

A-76

Group A #H: Q, =314, Q, =339.5, interquartile range PU53v; BfEE = 25.5
Group B#H: Q, =315, Q, =337, interquartile range PU5M A7 ELRERE =22
Group A #H. Its interquartile range is greater. B2V SREIFEREA -

Group A fH Group B
range 4l =41-20=21kg =45-24=21kg
interquartile range PU43-{7 8EE =35.5-28 =75kg | =42-28 =14kg

Group B #f

range sMflg=94 — 47 =47, median Hi{i7% =73, 0, =62, O, =82,
interquartile range P4 EEIEE = 20

range S fitk=79 — 42 =37, median {\; ¥ =65, O, =63, O, =74,
interquartile range P53 ERRIEE = 11

David Af&: max. g A{H: 10h, min.f%/|ME: 1h

Peter f%15: max.fx Af{E: 10h, min.fz/]MHE: 5h

David Af&: 6-3=3h; Peter ##{5: 8—6=2h

David. The range and the interquartile range of his data are greater.
KA o MAYBURRY S fiis B U5 B RR K

Peter {715

mean S8 =30.6; =776 (b) mean =0, oc=3.16

mean g8 = 154.3cm; 0 =5.79cm

SetA (FHfH) () o0,=183, o,=1.17. Yes;g, ~o,>0,.

Group A (HI#H) : mean S8 =48.9kg; o =2.75kg

Group B ( ZfH ) : mean 58 =47.5kg; o=1.5kg

Group A (FAfH) . -+ The standard deviation of group A is greater than that of
group B. FIHAYESIHEZHE B AHK -

Girls (Z£#%): 0=11.06. Boys ((B8#): o=17.45 (b) Girl’s group &%

Company A (FH/AHE]) : mean S8 = $10000; o =$1206

Company B ( Z/\#E]) : mean S8 = $9500; o =$1054

Company B (Z/3HE]) . -+ The standard deviation of B is less than that of A.

A FIRIIEHE R LR N BIROREHE )N -
June /NH
Jun (6 H): 0,=2.29h, Nov(ll A): o, =342h. Yesig&, = o,<0,.

P (b) P
G, b G



A2 Answer

Cumulative frequency Cumulative frequency Cumulative frequency
3@ L o L sy UL oo
T , T, T
20+ 20+ 20+
- - L5y — > x > x
LOR " LOR LOR "
Va3 feiE Va3 feiE Va3 feiE
(b) ILILI
10-7
1. mean 58 S.D. fHifeEz range sMfils, | interquartile range P43 B(EIER
(a) 10.6 1.48 135 42
(b) 61.4 28.5 46 20
©) 11.2 10.9 27 22
112 +k 10.9 27 22
2. mean YEEE S.D. fi#Es= range s fild; | interquartile range VY43 EKTEIFR
(a) 2a 2b 2¢ 2d
w X y z
b — pal 2 -
®) 5 5 5 5
© 37.4 25.0 69 48.5
37.4k 25k 69k 48.5k
3. (@ Set 1 GE—#H) Set 2 (35 —#H)
mean g8 | S.D. fEHEFE | mean EHEL | S.D. fEHEEE
original JFUZARRY 9.5 2.69 8.63 6.26
the smallest removed
T NG 10.4 1.18 9.43 6.30
the largest removed
TSy 9.14 2.70 6.43 2.50
(b) Both of the means increase. FR{ESEEIEERE N -
(c) Both of the means decrease. SEHEEFRA -
(d) The standard deviation may increase or decrease, and there is no specific pattern.
FEHEFE T RERS B A - AR AR -
10-8
1. (@ 125 (b) -1.33 () 3 (d) 0.67 (e) 09
2. (a) 1.03 (b) 18.94 (c) 138 (d) 1.6l
3. mean Y =61.6, o=7.12
Student 224 A B C D E F G H
Standard Score fE#£43> | —0.65 | —0.09 | —1.21 1.04 1.88 0.19 0.05 | -1.21
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10-9
o 891284 5 2 M o35, u—a76
0.45 9
3. (a) Liberal Studies i#&%: —0.69 4.  (a) Physics #7H#: 1.69
Chinese History H157: —1.01 Biology 4% 1.46
(b) Liberal Studies @35 (b)  Physics
5 (@) mean VI = 79.5x1+89.5%x5 +99.53><014+109.5><1+ 119.5x2 ~101.17,
o =8.96
(b) 103’—101.17:0'20
8.96
SRl
6. 71‘7 s 0=62, u=60.4
e U )
o
10-10
1. (@) 34% (b) 81.5% () 0.15%  (d) 2.5%
2. (a) 83.85% (b) 84% © 2.5% d) 18.5%
3. (@ wu-20 b)) u+o (c) wu+3o d u-o
10-11
1. (a) 47=55-8=pu-0o, 63=55+8=pu+o. ..% ofstudents BAIH/TIE =68%
(b) 39=55-2x8=u-20. .. % of students B4 H 4L =97.5%
(¢) 79=55+3x8=pu+30c. o, % of students 24 EH 4L =0.15%
(d)  100% —95% =5%
2. (a) 500x68% =340
(b) 89=96-2x3.5=pu-20, 1065=96+3x3.5=u+30;
" % of batteries FMAYT 7L = 500%97.35% = 487
(¢) 85.5=96-3x35=u-30; .. no.ofbatteries B EE = 500x0.15% =1
3. (@) 40=54-c, oc=14 (b) 54+2x14=82
(¢) minimum mark to get grade B (B fAVRIEK/38) = 54+14=68.
68<79<82, .. Mandy will get grade B. S &1E Bk °
10-12
! @ Marks Class mark Frequency Mark less than C;.;l:lzleflve
538 e HE iy Ul et
1-4 2.5 2 4.5 2
5-8 6.5 5 8.5 7
9-12 10.5 7 12.5 14
13-16 14.5 11 16.5 25
17 -20 18.5 6 20.5 31
21 -24 22.5 4 24.5 35
25-128 26.5 3 28.5 38
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(b)
(d)

©)

2. (a)
(b)

©

(b)

(©

(d)

10-13

A2 Answer

13-16 (¢) mean Y =14.5, 0 =6.29

. 21-14.5 ..
i 2103 (i) 14.5+2x1.03x6.29=27.5

6.29
R . 5 29.5-24

standard score in History FESERHAIERES = — - 0.92<1.03

". Maggie performs better in the Mathematics test. ZEFHLEERIYFRITILT -
Boys 54:: 56; Girls 224 60

(i) Boys B4 median i E =156 cm, Q, =150.5cm, O, =160cm
(ii) Girls Z£4: median 78 =155 cm, Q, =152cm, Q, =158.5cm

Girls t
2 ] |
Boys
Bt l:l:l
o 140 145 150 155 160 165 175
(iii) Since the range and the interquartile range of the data of boys are larger than that

of girls.  [KIFBA A3 fftek S VY 7 BRI A A2 K

. the height distribution of the boys is more disperse.

B = EHIBEAERK
() 5+12=17
(i)  Total no. of boys and girls shorter than EZ 163 cm DU RSB 4 fe e 4

= 46+56=102. The required F7sk %= %XIOO%:IZI%

mean SEFE8L: decreases J& /A, median H1{i7#: unchanged A3,
standard deviation fE#E3E: decrease Ji>

mean S84 c
Jason EFF 528's 56.8 s
Simon R 535s 61.7s

median 5007 8§ LQ.R VY47 fEliEE

5331555

Jason ERR — =544s 572 -487=85s
. 5214537

Simon fH [ % -5295 567 —488 =79 s

(i) Jason’sdata.  EFRAVEIE -
(i) Simon’s data. i EAYEIE
(iii) Because there is an extreme data (684 s) in Simon’s records.

IR Rttt R SR A —fE i B (684 5) -

44x3+x%x2

1. x:required mean score fTEESEE547. YOI =60, x=84

(a+1D)+(b-4)+(c+2) _

+2

: 7. a+btc=12. (a+9)+(b;5)+(c+6):12;10:%

3. x*=5<x’-3<x’<x’+1<x’+2, median FH7 8= x*, range Sl =7
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64m +72n 5

4. (@ ——=69, 3n=5m, m:n=3:5 (b) =40x =25
m+n 3+5
5. 30
6. =\/(x_x;y)z+(y_x;y)z :\/(x2‘=)z+(‘,-2.Y)z :\/(y—x)2 P (v y—x>0)
2 2 4 2
7. 15>9and fil n—4<n-3<n-1<n+18,.. n—-1=9, n=10;
o mean ) =13; s.dfEAEFE=8.12
8. 48_60:—0.6, o=20
o
9. 787_’“:1.08, ¥ =70.44
10. 60_65:—0.84, 0=5.952381; 88765 _ 5564
o 5.952381
1. (a 11
(b) 4+10+6<n+5,n>15, -+ nisinteger (n ZEE), . n=16,17,18, .....
© 0><4+1><10+2><6+3n+4><5:2, H=8: - 4+10+6+8+5=33
4+10+6+n+5
12. (a) 40; %; 41.5;7
40+40 44 +47

(b) (i) least fz/h= =40; greatest fiz k= =455

(i) 38,39, 40, 40,41,42,44,45,47,50. Q,-0,=45-40=5
13. (a) No. Both intervals contain 25% of the students.
AN PR AL 25%RERE -
(b) 587-x=112, x=475; y=50
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