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There is geometry in the humming of the strings, there is music

in the spacing of spheres - Pythagoras

6.1 gmiysLd

L Gouml augailied o (HeumiSATIET LTS mET Q)T
saflgsder  f  19flG  augafwem (Geometry) gy @L.
glevedliomenr gjeme|sefler 2 &ealluileora)l LsbelemSWITsT 6ulg OliLIEy
aulg IS 6Ifl6tT ListorL & emeriLild ElmUiileoL & emeriLid 6T(NGCasmeT s e
(Axioms) wpmib GepmrisErLer (Theorems) snmMleIGs
gMenm  augaflwed (Theoretical Geometry) ereor&HGumid.
aulgailled SHUSETTE, QHAIMHMLIL &[HESS Il uile
b SHS @10 Smedr eueT(HLD.

&l.p. 300-00 eumpy W&l (Euclid) eugailwedlssr
shemg  eeard  SHSLUUGELTT.  Hemustrd  Caemeuumm
GeuaflliuemL. o eoTemosearmer  T(HGCHTETSHET  96V6VG)
g CamsasT LOMID  HSaTG  HenllSaIU L (lpe|s6T
g SleTainmm  guelumLwrgsS — Ostarh  SHmelsEi
weomuiled angailiued (peaisemer SurmiaIHe LS aifluils
&G G0 (POMEDILLI L|GSSI6urTi.

SLLLSSm Lnnid Qurpuilwe Gumstrm glemmassifley
augaflue WSHWL UkiE &SNS, THSSISST LTS, b
sumLpeiled (pSSILLTS alleThIGW L6 LITERISET, FTaIFLD HILD
g OloTss WEGCaETamGHT o duanamml  LwsTUGHSEH
SPLSSIU Lmel. 2 mEuTsaln, HHSEF Gemw  LHuID
WSS Y SWINMMS STHIGLD SMeT ClSTEHTL_MEILITSa|LD
2 6T6T LITURIGEMET SL(HeUsME, olebauTsds LwHmID el
W&Cammmisaflsor LTS 2 Sa|dlermer. S L L hismeTs
sL(Wburg augafliue @\ eumssafly LweTTSNG. 66T
sLLLAISmT GCLid o mSHUrsEGSnsg. wnGnmery 9|ser
pdlemerr  Cugd S LHENG. aupailln  algaikhisamer
CrrsHurs LwaTUhHSSICUTS Jjmel, SLULLKISST WLHuD
STHSMD  CUTETN)  SLLWILSET L SI6T  9|emeoTal(hi
aflpouiubSlern  genLwmsTd  SeTeTmSMTS  LTHHILD.
saflssdle um Uiflysaflar elflaursssdain, gamsmmi
ufihgl QsmsmEmsealain augailie Hemusmomissr (LpsauL
LI 6udl&lermen.

IgliuemL  alHssns GCosnmd usphlss Seresss
semflg GCenag Gseva (Thales) stesrusurmsy gysflGasLLL L gl @)s)
Ijeurflear GLwrmed Gaeen GCHMHMLD 6TETMILD IMUPSSLILOISDG.
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@56snmsmss SpsaeL Ggwsum@ epsd Yfihgs G&merarsm.

@W/ ZXAY steory 7CoamId 6 Comeamrsms ausmrs. B, P,D, P whmio B
& ystaflsenst (5 yeraflser) AX sreorm &Sl Lg)
AP, = PP, = P,D = DP; = P;B = 1 (9|0v@®) sTaTm(55 &M Gnsés.

B-6or sufliurs ersmeug) e(p Camligemenr s AY o9 C-60 Qeul(Hlomy) euemrs.  Liswor(Hid
D-str eufiG BC-& 5 @ememriumg AC -s9 E-60 Gleul (himm e Car(h asmrs. y

@uGurg), AD = AR + PP+ P.D = 3 geu@ser.

Gugyith, DB = DP: + P,B = 2 9| 5.
AD _ 3
DB 2
AE wmmin EC-6r farmigemar 96188610
é—g = 5 e InlieormL.
@Gs Gumss, AABC-60 DE | BC etenflev,

AD AE . .
——— = ——— 6T60I6YLD LLI6VITLD.
DB = EC T o b6

@ns (peaflamer e liLmL all&lgawns Canmd gjseg 6&mav CHnMTs HemLN8saL.

CammLd Weareu(mLomm):
6.2

IlpliuenL ellflgeon wngid Camemr @) mawblaily 6%5nmkser
(Basic proportionality and Angle Bisector theorems)

GCammid 6.1 IgliuemL elflgans Canmid 9wag Casn Gammid

(Basic Proportionality theorem or Thales Theorem)

Bestles - g = EC

RO CEIECHTH Q@b (P&CaTTTSST Qb USSSSNE
@ememTiLTEaD LOHM @ITeT(h LsShIsGmsT  Glau (HLommid
auemTWLILC LT 50amH  euallpll  L&SSRISEmETILLD
gailflg sk LfléEl.

Qarhssiu’Heraremet © AABC-60 BC-&@ @emstorimg
o eirer [ eteorm GCHSGHETH ABen D-ullgpin  ACen E-uflgyitd
o’ (H&ma.

AD _ AE

uLth 6.2

Ilemioliy BE, CD & Gar.

EF 1 AB wphmio DG L CA susors.

Hlers )

veoorn . EF L AB. sterGeu (p&Gamemrmiger ADE wmmih DBE oy Slweneusné@ EF
GSGIITLONS YenLoSnG).
AADE -6t Uiy = %X IS X 2 Wih = %AD X EF
ADBE gt urliy = %X IglILGSD X 2 WD = %DB X EF
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L ADXEF

AADE - 61 urliverey _ 2 _ AD (1)
ADBE -6 uLiLeTe) 1Lpp < EF ~ DB
2
@6u6urG, 1
AADE - gt urlivere] _ ZXAEXDG _ AE )
ADCE -6t upliuerey 1 Y ECX DG EC
2

apermed, ADBE, ADCE stsstusst DE eteirm 6Cr 9jpliuss5mss @aram@Gio BC wbmid
DE gudlu @lemesor Grir&6CaT(hsEhs @ @l ulgin ojsmLomhgieTereor.
ADBE -6t utiuerey = ADCE -6t UipliLeme) (3)

(1), (2), (3)-e0wmHa: % ?jg sT6o1Ll QUMIECmiD. 9y &56a1, CeHMHMLD Hem &I LS.
femersCammid (Corollary)

AABC -6 BC-sit @lememrGam(h) DE gysrg AB-s9 D-uflgyiin AC -s9 E-uflgyiid Qe Deflma) steuflsy,

iy AB _ AC iy AB _ AC
) 4D = AF (i) 55 =26
ilerpLisvorLD: P o 2
= @3:@9 @2 "

. . . . . o W&

(i) Caeveiv Copmedledlmha) D@ o oD ohd
AiD = A7E b d ’ b d )
DB EC
DB _ EC @& gL L6 eHgan aid) sTerliu@Lb.

0 == == ==
D AR g, DB _ EC
DB _,, EC ' AD = AE
= 1+ =1+ £
AD AE Gl L6v ell&lgan el
AD+ DB _ AE+ EC
- AD+ DB _ AE+ EC
AP AE AD —  AE
AB _ AC
A0, p = AR N a

(i) @ewmnCp,
AB _ AC
DB - EC W HlemLi&s6umLo.

@6 LMSmaS CHOHMIPL 2 amamLILTEGLT? @lsmears CarTHsgIl LMTss, NerealmLD
Q&weoum igemenrd Gl LMTTGLITLD.

@Jg U D

AX stetrm slflerr g £ XAY suenrs. gissdlflar G A, P, P, P, whmin B ererm

ysreflsemer AP = PP, = PPy = PP, = P,B = 1 9|00®), TeiTmaumn)| Gml&se]Ln.
@emsl1 GumsTGm, &SI AY-6r Goed O, 0>, Os, O unmitd C yeitarflsemerr
AQi = 010, = 0.0 = 0:0s = 0:C = 2 900(G6T, TerTmeuTm)| (SMSS6LD.




@uGurg PO whmib BC gy Susnimemm @lenssrsgeajL. A

: AR _ 1
@INGUTE) PB4

Gugn, A2 =2 = 1

0C 8 4
AR _ AQ,
RB ~ OC"

6TeoTG 6,

UL 6.3
PO ummid BC eretruien @lemenorGam(hs6T 6T6TLISm6ITS SiTeuar &l GmimLd.

meugy, A0 | BC. (1)
@esliGureTCn, 20, Qs PO, sTaTusTaumemn @lenemTlLIglem eLpsuld
AP, — AQ2 2

PB - 0:C 3 hm PO:|BC 4

AP, _ AQs _ 3 . .
PB=0.C 2 womi A0 | BC 3)
_4

AP, _ AQs _ 4 . .
PB=0.C =1 mmio £, | BC 4

(1), (2), (3), (4)-e0mE8l QM WsGaTmITSHM 6@ CrT&ECaHTH @[ LSShIsSmeT G
afl&ssde UflEELn eaflo, 9&ECam® epsaTnTag LUssS5EHNE @ememrurs @)ms L
6T6aT SILIEUITLD.
@CsL1 Gumstrn), Caevan CammSSsT LNIGmevemild gl HlemriGum.
IlglILemL & al&ls &8 CaHmms ST Lmigeme (Caevsi Cammédlsir Lomgemev)
Converse of Basic Proportionality Theorem ( Converse of Thales Theorem)
Qm OEr&tar®h m Wstammmsdar @\m USShISmeT

A
07 afflasdh NfsELureammn, 9sCaTH epaTmTag LssHHNE
@lmemTLTS @)(HEE)LD. Dl F-» |
QarOssiuperaramel: [ esrm Car(), pscsmerin A ABC-sr o E
usem&er AB, AC gy dwaimsmm peomGw D, E-6
. . . B C
g—g = % sTeoT (&G Gau H'&ms. 1) Ll 6.4

Hem9&s: DE | BC

gmwii: DE gy erg) BC-6@ @emsmmurs @levenaGliuestley, DF | BC sretnflmé@Lommi DFs ausnire.

Hlemusmrio . DF | BC'. steorGeu, Gaeven Camme Ly,
AD _ AF

DB ~ FC @)
. AF _ AE AF + FC _ AE+ EC
(1), (2) g SwsmeusafladlmHg) e R = 7C ic
AC _ AC . poo
FC c FC=EC
F ommid E ereirueer spGir ysimaifliume gyemomsmsy ol HG FC = EC Guoum@t.

steorGeu, DE | BC
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GCammwo 6.3 Cameuor @mawtan s Cammid (Angle Bisector Theorem)

QM Wstaransdle m GCorarsdear o1 up (Gausfliym) E\mewbaiigwimsrsg
I&CaramsdHler aHi USSHms 2 L unors (Ceusfliynors), osCamamsdemer oL &l
ussnisafler eldlgssls Lfs@L.

Hlemev(i) (2-L_Lm Casmever @)(meLoGlaulLp) E
Qarhssiuperarsmel : AABC-60 £BAC -6 2 L um @\mawbeu’y AD. A
318 BC-59 D -6 sn868n8g). .

. . BD _ AB ’ A
Bledés: pE = Ye /

geowly . DA-&@ @ememrurseain C-uflsar auflursan e !
@vemrGar® auemrs. 9s50sTH BA-allsr Bl femw yerafl E-60 :
ahdsa b, ererGeu, CE | DA B D ¢

flesusmorin o CE | DA wimid AC @ @nis@&0eul iy (Transversal).

sterGeu, LDAC = LACE (spetTmieN_L GapmevwTriigs6i) (1)
womio £BAD = ZAEC (655 Camemrriser) (2)
ZA-6r 2 I Gamemr @\mewban’ly AD. gy sems,
Z/BAD= ZDAC )

(1), (2) ,(3)-0mmg LACE= ZAEC steurl) QU Gumib.
steorGa, AACE -0 AE = AC (& Camemmmhigs §m @) sTHIGT 2 66T LISSmISET &Lold)
ABCE-&0 CE | DA. eteorGe,

BD _ BA (g Caimi
DC - 4p (Goevsv Gopmid)

BD _ AB AR -
— et (- AE=AC)

5661, Ganmd Hleml&e0 L L g). P
HlaLpe] (i) (Qeusfliim Camsoor @)mawblally) (CaralsE I|sTmi)
Garhasiu(ersmsnal: AABC-s0 AD stetug) £ BAC -6t

Geusfiiiym Gamemr @(mawblaulp mmid BC B dulleneor

D-sv Geul_ (D&mail.
. BD _ AB B
Beni&s DC - AC C 66 D

I|emioliL] : DA-5® @emsuoriurs C-6r eufliurs e Chi&Cam® ausnrs. 956sTH BA-smeu
ahds @ yerafl E ereirs. sterGeu, CE | DA.

Hlepueorn » CE | DA wpmis AC @ @misE Qailg,
ZECA= ZCAD (st eI L GaHmemTTRIS6T) (1)

6. cuig aflured |




Gueyid, CE | DA wpmis BP @ @mis@&0el iy eTaruge,

ZCEA = ZDAP (6958 CamevwTrIGH6T) (2)
ayeormev, AD ereorigy £ CAP -gor Gamener @)(maLbleu Ly 6TeTLIST6,

ZLCAD = ZDAP (3)
(1), (2), (3,

ZCEA = ZECA

sterGeu, AECA-60 AC=AE (suCamemmis ns@ sHCr 9L LISShST FLoi)
ABDA-60 EC | AD.

BD _ BA e
DC = AE (Ggebav GompLd)
BD _ BA CAE =
= DC = AC (-AE = AC)
GCammid Hepll&alulLg).

GCammib 6.4 Gasmenr @\(meLoblau” 196 Gamm&dlestr Lomigemev (Converse of Angle Bisector Theorem)

RMm Wstsrarsdear m o &Ffulldar aufls Osoad @M CrisCHETwH, I

STHITLSSSSHemert 2 L LmLoms (OeusflliLmioms), mm @)\ ussmisaflsr allés sl Hiflé@Lomsrme,

II56aTMh 2 &l gemwnhs Camsmmsslamer 2 L Lmors (OeuafliymLoms) @I, SLUTSRISETTS
19118 @Lb.

Hlemev (1) : (2-LuymLoms)

Qar@ssiu@eraramel : AABC -6, AD ererm CrisGar®), srdliugsn BC - 2 1 ynloms

flemliss : LBAC -6 2 L uym @mawbeuliy AD.

SlemLoli B

E
BD _ AB "

DC = AC TEmmeny Hif&&mg.

Sereugl, LBAD = ZDAC eren flemuilss Geouesor(Hd

uLth 6.7

C-er sufliurg DA-68 @lememrurs CrisGsT(h asmrs. 956smh BA-6r K fulflener

sh&&@L Ysteafl E steirs. g1 56e1, CE | AD

feruamn . CE | AD steusmed, Gaevan GCampiiLi, %Zg - % @)
gy AB _ BA
(1), (2)-0wbg, C = AE
AE = AC

@uGurg), A ACE-¢0 LACE = LAEC (. AE = AC) 3)

@emerGarhigst AD wnmin CE-6r @nise ey AC.
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ereorGou, LDAC= LACE (speoTm) 1L GapmevwTaisseT &Loid) 4)
Guogyid, @emerrGasThiser AD wmminCE gy Sweimlsr @mnis@ Gl BE.
eteorGeu, L BAD= ZAEC (658 CamemTRIGST FLOLD ) (5)
(3), (4) ,(5)-Nmma Heoliug, LBAD = ZDAC

AD ereirugy £BAC-6r @(mewbai’ly o @L.
GCammid HemllSalulLg).

flemev (i) Geusfliiymiors (CaieysE IjsTm)
BD _ AB (1)
DC  AC

sTeor gjemLowjLomm) sTéliu& s BC-sor B dullemenr Geuaflliymiors D-ev Nf&Hms.

Qarhésuu’Gstaremeal : AABC-ulle Car@ AD gyers - ~

flemiés : £ PAC -6 @mawbeny AD.
Sigreugl, ZPAD = ZDAC etes flemL068 Govesar (HILb.

ool : C-er auflurs DA-&@ @ememnurs Cri&sGsm(h

auemrs. 9 56aTH BA-meu sl ystaflullener E-eTemrd 5
@M&asa. etearGeu, CE | DA

7 BD _ BA
iflemusmorin o CE | DA . eterGeun, Gaeveiv CammiiLig, DC = FA (2)
e AB _ AB . _
(1), (2)-eNwEg, E=4c AE = AC
AACE-&0 ZACE = ZAEC (. AE = AC) (3)

@ememrGarhigssr AD wmmin CE gy Swereinlsr @nis@olay AC gy @Lb.
sterGe, ZACE= ZDAC  (spetr 69L& Gapmevurmigsei) 4)
@ensmrGamhigser AD pmin CE-6r @mis@ Geullp BA.
steorGen, LPAD= ZAEC (6958 GaHmemormigerr) (5)
(3), (4), 5)-ed\mig, ~ <PAD = ZDAC
ZPAC-er @mewtai’ly AD. gu&6a1, ZBAC-sr @auafiiyn @\msewtany AD
DhED-
GCammid flemli&aiLTLg).
dTOS5HSST_H 6.1
AABC -6 DE | BC wimid ég g . AE = 3.7 GBS srenflsh, EC-s0s ssmeconss.
gie) AABC-e&, DE | BC.

6. cuig aflured |



AD _ AE

DB~ EC (Ggevev Ggmmin)
_ EC = AEA>§)DB
@eueurprs, EC = 3‘72>< 3 = 5.55@mf

uLih 6.9

qThSHSETLH 6.2
A POR -6om ugsmser PQ wmnmid PR-sefler g oemwhs ysteflger S wmmin T
steors. G, S7 | OR, PR = 5.6@&.L5 ommitd PSS _3 steoflev, PT-ens axmstoren

SO 5
gial APOR- ST | OR. Gasio Cappddisiy,
PS _ PT
SO =~ TR (1)
PT = X et .. TR=PR-PT=56-xX
PS
(1)-S@ha PT = TR( L Q)
_ 3
X = (56— x)<§)
5X =16.8 — 3x
6TeoTG6l, X = 1%8 =2.1. 95661, PT =2106s8
ULl 6.10

qdhS5Hs5sT_H 6.3
AABC -6t ugsmuset AB mmid AC-60 oy Sweumnfleor Gosy gjemiohg Usaflgsm D ommin

E eteors. Gosyiid, % = é—g womd LADE = ZDEA seefld, AABC @ @QmewUSS

p&Gamevorid eTeor Hlmies.

&ie AD _ AE sTe0TS QBT(HSSLILL (HeTerg).

DB EC
I gemed, Gaeven Canmédlsr wmisemauilsr g DE | BC.
ZADE = ZABC (1) A
wpms  £ZDEA = ZBCA (2)
Guen, ZADE = ZDEA  (@Q&rhssuul(berers)) (3) D E

(1), (2), 3)-O@mms LABC = ZBCA
B C

. AC = AB ( & Camemmbis @ sTHCr IjemLhdg LSShiSeT FLoL) L 6.11

starGeu A ABC (% @\ SLL&SUSGHTETD o) GLD.

qThS5sssT_H 6.4
AABC -6t ugsmigst AB, BC wmmid CA gy Swaimley gjemiong Lertaflser D, E wmmin F

AB _ AC
stears. Guoein, DE | AC wmmin FE | AB etesfle, AD - FC T Hmie|s.
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gie; AABC-& DE| AC. A

BD _ BE (g @is

DA - gC (@sva Gompid) (1) g
Gueid, FE | AB ererr Qarhi&sur(Hsmsmg. y

BE o AF (oo ot

EC T FC l()(‘ﬁgaﬁw; Ifgmmw) (2) / c
D), (2)'66]@!—-591’ AD - F—C 5 uLb 6.12

BD+AD _ AF+FC -
- D =" rC (gnLL6b eilflzaw ald))
AB _ AC

6TeoTG6, AD - FC

TOS5HSSTLH 6.5
AABC-6 ZA ersirm Garemrg s 2 1 Lm @lwewbeai’y AD g ers), ussid BCey D-6

ghdlsSngl. BD = 2.50s15, AB = 50618 wmmito AC = 4.2 @8 eresflev, DC-s08 smetors.

gie]  AABC-e, AD ewing ZA-6ir 2 1jm @mantlailg.

% = % (Camemor @(meLbloulp Cammid)
- BDxAC
— DC = 1B
o456,  DC = 25>5<%42 = 2.1G8.8 B 250e5 D c

uLd 6.13

TOS5HSST_([H 6.6

AABC -6v, ZA-6ir Qeusfliiym @mewbeaily gyerg BC-sr G fullsmenr E-6) sbH&Sns.
AB =10 @&. 18, AC = 6 Q&. If pmitd BC = 12 Gla. LF eterflev, CE-m& smetors.
gie] AABC-s0 ZA-er Geuefliym @ mewbeai’ly AE eers. Gogin AE gyerg BC-er

B ullemenr E-60 sh5&EmE).

CE = X Qe.Lf. stetrss. Gasmenor @)(manblailp & Canms e Lig,

G=he = Y

3(12 + x) =5x.  ereor@eu, X = 18.

I&eumsy, CE = 18 Gls. 1.

qThSgISST_[H 6.7

AABC -6 ugsi BC-sr mhiliyereafl D eters. P ommin Q ereorueor AB ommin AC-serflsor
Giosd gyemios Leitaflaem gy @in. Gsyid, £ BDA wmmid £ADC gy Garemmmbismer (LpsmmGLu
DP wmmib DQ ersstuer @\ suurshgstms 1Nfl&@L sresfle, PO | BC erer Hlmies.

gie  AABD-60 ZBDA-sor Gamemr @(maneuly DP sreirs.
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élg = AD (Camemr @(meawbla’ps Cammid) (1) A
AADC-60 ZADC -6tr Gamemr @\manblei’ly DQ eTsirs.
AQ _ AD j N
0C - DC (Camemor @(meawbla iy s Cammid) (2)
gyeormey, BD = DC (.- D eresrg) BC-6or m(hliyemerfl) B |_u_L‘nDG 15 ¢
. A
@Uturg), (2) = Q—g = % (3)
Omps, AP = A€
85661, PO | BC. (Capevan Canm&Sle Lnsmev)
ufind 6.1
1. D wmmid E géhw ysraflsst penmGu AABC -6t ussmigsr AB wmmin AC-gaflsd DE | BC
6TEITl(IH & GSLOMM)] S6MLOMGI6TTeIT6nT .

(i) AD =6 @&, DB =9 Gefmmin AE =8 Ga.Lf ererflsd, AC-a9 smenorss.
(if) AD =8 @&.f, AB = 12 GeLfmmid AE = 12 Q. ereefled, CE-o smemorss.
(ili) AD=4x-3, BD=3x-1, AE =8x-7 wmmitb EC = 5x-3 etsuflev, X-65T ol 16mL1& aarrso'vraa.

2. LSl AP =3 Qg 1f, AR =4.508s. 15, AQ =6 Q. 15, AB=5 Q.8
wpmio AC = 10 Q. L. stesfleb, AD-6t7 &lliemLs Setrs.

3. E wmmud F ereirm yereflaser peomGu APOR -6 udsmisst PQ ommih PR gy dlwsumnlsir
B&1 gjemimgiererer. lsraumelsTeuniing EF | OR sTerugemenrs siflummss.
(i) PE=3.9 Qs.18, EQ =3 @&.f., PF=3.6 @& ommid FR = 2.4 Qe. L.

(i) PE=4 Q.1 QE=4.5 G&.if., PF =8 G&.fwpmo RF = 9 Ge.f.

4. uLsde AC | BD womun CE | DF. E
F
OA =12 Q&.1f, AB = 9 G&.Lf, OC = 8 Gl.Lf. A
wonin EF = 4.5 Gef eresflev, FO-smeus smevors. B 5

5. ABCD stetrm mrmssr&dlev, AB-8@ @lemstor CD steirss. AB-&5 @smmrmrraa QUEDTLILILIL L 6(Th

Cri&Car® AD-s P-ullgin BC-s9 Q-ufleyid sndsEmg) eteflsd, -~ PD g(Qj 6T60T @gumaa.

6. uLsde PC | OK wpmis BC | HK. AQ = 6 Q&.uf, QH = 4 Q&.Lf,
HP = 5@ KC = 18 Qe etesflsn, AK mmitd PB-&&6mers smetors.
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7. uLsd DE | AQuimin DF | AR

steofle, EF | OR ereor Himies. E
i D i
Q R

8. UL &lev
DE | AB womis DF | AC D
steufler, EF | BCetenr Blmieys.

B C

9. AD stetrug) AABC-60 ZA-sir 2 1ym Gamezer @)\manGleulle. 98 BCey D-6 shdH&Eng).

(i) BD=2 Q& AB=5 @=L DC = 3 Q=i eterfled, AC smetrs.

(i) AB=5.6 @&, AC =6 Gelinmid DC = 3 GELf eterfled, BC smevors.

(i) AB=x,AC=x-2,BD =x+ 2 wmmid DC = X — 1 resflev, X-6t7 odlIemLIS STevors.
10.  Setreumeusreummist AD ewonB1 A ABC-60 LA-6r Gameoor @maollai’ly oy @Lom 6T6oTE

Cardlss.

() AB=40s.15, AC=6 Q&.uf, BD=1.6 G&. 5, womio CD = 2.4 Q&. L,

(i) AB=6 @&, AC =8 @e&. 1, BD = 1.5 Q&. Lf. nmmid CD = 3 Q. L.
11.  MP eretrugy AMNO-s0 ZM -6t Qeuefliym @)mewbaiis.

Gugid, @& NO-er B fuflemerr P-ufled &h&lsSHms.

MN =10 Ge&.f, MO =6 Qa&.5,

NO =12 G&..f eteufley, OP-o9 smevorss.

12. ABCD eretrm prvsrsdlsd £B womin 2D gy dusimblsr @mewmtaiigsst AC-g E-6
. . . AB _ AD
Geul(h&lssmen eT6ufl6v, 3C = pC ™ Himieys.

13.  AABC-60 ZA-str 2 " m @\m&weu’y BC-o D-uflgyid, £ A -6t Qeusfiiym @)menGlaul iy

BC-eor B dluflemenr E-uflsyiid sl leorment ereuflev, ZB;ZL? glE) sT6nT [Hln)I65.

14.  ABCD ereirm mrsrsdleo AB =AD. AE wmmin AF eterueor peomGu £ BAC wmmid
ZDAC gydweunisr 2 1 Lm @mawbaiigssr steofled, EF | BD ster fimies.

6.3 eaupQarss P&sGsmeamrmgsr (Similar Triangles)

TLLMD su@Lifley smsusy psGamammsameri upml afflerss snGomd. @@ augailiic
2 meUIseT QG ojeTe| LMHMID 5 algald GsmELmauTs @HUNET gemel FTalFLon
(Congruent) ereor giiEGsmd. @ULEGSUND algaISSN RSSMAILTS|D JLETTE Ij6Te|s6rflh
Coumu’ Lemeuirs @mLfsr oemwns algaills 2 maukisamerl unMls sHELITD. @&smaiL
fllg QUBISEMET [HTLD alg CleuTSSHemeal (Similar) eTear&Gmmid.

HLemE SNSTET 2 (HaukisGemsT Smamin GuTgl, @CT algaId 2 6T6T, &0 IEV6VE)
ommul L oyemelsst GamerL ue  QuT@Lsemerl umTSSCHTD. THSHSSTLLIS, QW
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wrSSaierer Glmeger, 955 algudSHpn QO NG
Caumu'L  gere|smers  GC&TaTLmaIUTSa D 2 6Teameor.
@emslGureTCm, CT UL&SHmmars Gsmem@h h&SSIUELD
ueGeum  gereysafloomer  Gowiumer  HMULBIGET  WTLD
6% egamsaln  gem  GamulL  9eTe|seflain
@m&EWL. @emeauTa 0

aulp QleuTS &L Gl (mL &6
6TeoTLILI(HILD. \
AvA AﬂvAA
é](gqéiﬂi rl'_l';ﬂ'l._l_y_ﬁu JAviViviy AvAvAvs
. AAvAAvAAvAA AAvAA AAvAA
QJLy_G)_{I]U_Iﬁ'U)GU Q{ '[_fﬂ(IJDBZ»LI AVAvAVAAVAvAVA AV’AVAAuvAu

uhsSweunrs GlamesuLl
U@ Caevsiv, eTllIglen

. . JAN
2 _6Ter il serfleor .
. IT @ . AAVXVAA AAVX#A AQAAQAA AAVXVA
2 Wi m&e6merm W W AN A A A AVVAVA JAVANRRRAVAY
o . . LA RANNANANANANNANNNN
Ieumlest HlLpsvSemaTiLd,

alpCorss  (p&EGamammgsflar L sameart  LsTUHSS
serLiihseut 6Tars  smsULGEDTT. @suaury aipblairss
W&GaTamhsaflar LweTUT( 2 WThIST, SMTHISET 9 &l
Iereibh&Emers SausHEHIL eTgleuTSlsTment. @leur, @)\mHELOILSES
P&CETETSHN FULSESHISERSE TSHCT 2 6rar GomeThigsT
g s seorLmi.  Gaipenn  agailudle, aipGlairss
W&GaTemTmIGHT, ClemiGamemer (N&EaHTaThIGHT o) &lmeor
LI6BoTL|&6m6ITLI LILGBTLI(h & ElewTir.

STEUSLD LIL_BIGET,

LYFHIN 6ulp Cl6UITS S6MEUILITE

wled_eniar Basevero
(Thales of Miletus)
(624-546 &).1p.)
&liferv

ssginn oybles, efl¢sepmel
LOnih seoflgEafied Hlevori eteor
QIO L 6T & (ETh6TT, (LPS6ITEmL
wrerauTs  Slapueur  Gseen
LT SHITIT6UUTIBI S 60)61T S
Qarar(hs smHal&EEGD (pmmemiL
Wssr sl  augailusdle
LeTLI(HSEILaHLD @6uCr.
GLogy|Ld @\eur, eulg 6160160
ue GCommrisemerds  Gametor(h)
Ulig Saememmi.  SHewflGSHSl0  Lisy
SOSHGHMTS  SiHs @
MSWTETL  (Lpsom  Jjemeureuifleor
SUATSHMS FTSSG. &.(1p. 585-60
tg,flu Erscmrsms (eiTan L lgGiLl
Oafalss CummLLL @laemrTs
FM(HLD.

@maE0n. IuETme @ser LNIGmE GCuiurs @m&sss Gomauinmeu. @hsl uEGsuisy,
BT (W&Gamammisaflsr alpCargss seramugmeart unml iGerd. Guaid, Ijemeaigsmeard

LweTUhHSS SaTSEGSERSE Sie] srarGurd. Nsraimd eaflu Cewsur®), algbarss

(P&CETETRISEmET LeTSHeaTailed QML HL&E 2 Sal.

IILevLullemerrs SHenTenil CHT&HS BF&HTHE).

X/

% Qevuediu gy smLudled 6(h (Lp&CaTeneT allguSMS Glaul le 6T(H.
2 SoTsE 6w 1 LT 2 wrsdle Qe I mLemiud (&ifliu eafluiled sm’LajL.

% Qariraflmsuils  YsCaeTemr  algamsmars SoTuile ST  gHTS  QhS

% g, 9| oL Gnmhs Cn s, Ml Adugrss Gsmem(Hé& tsnsngl. Semrsmiu
ol (h CuaCrrsd afeus alleus, buw Cufugrdls CemsmmtL tgandlng.

 W&CHETETSSHET Allpnl JATE| LOMMILILLTEID, S6T (pemarseafle emun Gsmemor
I6TeYS6IT 6TLIGLITEID GT 9jeTallsd @HLILIMS LITT&S6LD.
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6UEMITLLIEMM 'I

@ p&Gamammigefls

(i) 55 CamemTmigeT o  (9|068))

(i) @85 ussnseflsar HarmgsT g alSs55H0 (9sng alHsss5H0) ©)msESL0
sT6ufle0, D(L&CaTeTTHISMET 6llg ClEUTSS (LP&CETEmTRISET eT6orGUITLD.

IBTaugl, QW Wstsmemn wnGmmsrmlsr &rmer elflaurgsin ersfle, @lsuailysmor(

WE&ECETETRIGET allg GlauTssemen (Similar) gy @Lb.

o5, AABC wimih ADEF ayéu @reior® (péGamsmisefis,
() £A= 2D, /B=ZE, Z/C= /F A
(S1vevg1)
(i) A8 = BC = CA on @i,

I|MAUSET 6Llg ClUTSS (P& EETETTRISEATT(SLD.

E

w616 © ULLh 6.17

@rig A, B, C gudu o &t peomGuw D, E wmmid F gyl 2 5856m6@ pé85me
wrG. @eaenetanss ystarmmsamear Giuiires AABC ~ ADEF erer 61ipgdGmm.
‘~ 7 sreoramtd GMIWI® ‘e CRITSSE) TETUMSS NS ESLD.

AABC, ADEF gy &lwsumletr aipQaursss semmumiull QUThHSSLTeT @58 2 &&5mens
Qamevr @luires ABCA ~ A EFD wpnih ACAB ~ AFDE eteald @l&&eumi.

6.3.1 aupbarss s&GamamrmsEpsaTeaT alldpemmasT
Aeareu(mid epeiTm eliemL elSlpammasT, PSCHTamTHISEST AllpGlaITSSmeal 6TeTLmS

Hlemi&al GumgimeTene.

0] alpQourss (WP&esTaTmsEnssTar AA-allSwyemm (Angle-Angle similarity criterion)
(M (P& Camer S Sler @ysvor(h Camsmrmiser (psmmGiu HGEMT (& Gamsvr&dlsr @\7evor(h
Ca e s & & mearmen, gjsuadl[m (p&CaTEmIsT algCRITSSme g ELD.

Lo

R Ystararsdlear @irsam® Comsmrmast wemmGw wHGnTm Lp&Gsamsmrsdler
@irevor(h CameoThISEHEESE FowmeTme, Jjeunnler epermmelg CamsmurmsEnhn LpenmGLL
&LT@GLD. sTarGel g QlouTss (& Gamsmmis Epsssmar AA-aldpammemw, AAA-ailgpsmn
6TEOTMILD (SN S60MLD.

(i)  apOeurss W&GsTamThsEnSsTar SSS-aldlwemp (Side-Side-Side similarity criterion)

@m Ystarammmssfle, &5 ussmsaflar alldghigsT gowmearm, N Q5S
CameormigsT &Lold. sTearGeu @)1 (PSCaTammISST Al ClauTSsemel.

6. cuig aflured |



(i) epQarss YsGarmmsenessTar SAS-aldlwsmm (Side-Angle-Side similarity criterion)

QR P&ECaTarsHar @ Comemrnd LHGDT®H WsCsTmmsSHT M CararsdnEs
suorsan, Ieuelm peEGammmssfly 9&Cammmmgmer 2 6TM_sEHL &S LSSHISET
all&Hssns5HaIn @M, el p&CaTammssT algGlarssamel.

62 6T &L SHIT6E00T RIS 61T 60T &H6IT &l6V6LM6D) LI6BoTLDI60TM) LIL_Lg LLI 6UITLD.
e CeuTss &G sigalaiT (Pigeyss6 Sleveumenn Hlemusmrilsms) L ipwellHEoumi

()  @wauwarss patararmssflsr LliLsTaseaflsr allélgn 9mnmmler p&s L& sniseflsr
aurssmsaflsr alléss55HnEE FLoL.

(i) eom OCsmGsrar WECsTaTsHh CantGsTamTSmss A
G&mevor 2 Ffluflear eufIGI SieTSSNE C&mhIG 5818568 T(H
UDIHSTR, SCHT 6T @@ LUnIph Iemwwn @\
Y&Gammormser  womin  Guflu &G gy Slier

60TmISGlBmeTm) 6lp ClEUTSHSHEMEULITES |6BLOILLD. B D c
b 6.18
@@, (@) ADBA~AABC  (s) A DAC ~ A ABC o
(@) A DBA ~ A DAC E
A

(i) @ WsGaramssT algbouTsgme srefl, R&SLI
ussmIseafsr eSS YeunMeT &6 &SSILIThEe lsr
N&HHS5SHME &LoL.

. AB BC CA AD B D C
AABC ~ AEFGstesfiéo = = = FoH G
EF FG GE EH | ;619 LLth 6.20

(iv) @@ ystsmmmssr algbarsgsmars @mullsar, 58 ussnsaflar alfgh 55
anmere|seaflsr al6s55HNEGL0 S, 9 STais,

_ . AB _BC _CA _ AB+BC+ CA
AABC ~ADEF ewflds, 5 = pr = 55 = DE L EF+ D

TOS555ST_[H 6.8

A, B stearusar APQR -6tr ugsmsgst PQ, PR-seflsr Glosb gjemiohs Lsitarflassir sTeirss. Glogyiid,
AB | OR, AB = 3@&. 1, PB = 2 @&..5 nmmitd PR = 6 Gl&.1f etesflen, QR-6tr Fers Slemenr simevorss.
&i6| AB =3 @g.f PB = 2, Qg..f, PR = 6 Q&..§ wpmid AB | OR.

APAB ommits APOR -6 N \
2
ZPAB = ZPQR (6958 GCamevwTrhIS6T)
ZP 661U @)1 (PSCSHTEIRISEHSSLD ClLITg). A B
. APAB ~ APQR (AA-afFpsom)
LB, R5S LSSRISATI6T aldGmissT FLol. 601
LL LD ©.
AB _ PB
6TeoT(G6L, OR PR
- ABXPR _ 3X6
- QR=""pp =72

31,566, QR = 9G&.1f.
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TOS55SST_H 6.9
1.8 o wruperer spameurt ep(h Llyiligear (Pyramid) oymGss Hletrm Qasmevorig m&&lermmi.
@ GULULL Crrsdo gaumenLww Hlpedlsr Harn 2.7 wnmio Mirbigesr Hlpsdlser Hero 210 o

6T6vfl6v, LTl 60T 2 WITLD &TevoTS. A

gie) AB, DE ereruer (peomGu Gmbl®  wmmid
Levfl&eofledr 2 WITHIGET 6T60TS.
BC, EF emetruer (peopGu Nl  wmmid
wesflgefleor Hlipevssafler Harmiger sTeomss. B | c
AABC wmmis ADEF -60 21018
ZABC = ZDEF =90° Lt 6.22
ZBCA =ZEFD
(@ GMUNLL CrrsHe @GmMUNLL gnns Camemmissr FLol)
. AABC ~ ADEF  (AA-e98\psnm)
AB _ BC

= |
DE ~ EF E -

2.7
AB _ 210 _ 210 L oo
18~ 27 — AB 2.7 X1.8=140. LLih 6.23

Ulifligedr 2 wiyid = 140 L.

1.8.8

6T6oT @6,

TOSESST_[H 6.10
@ Camyrssler o sdullener, meur CamursEledlmng) 87.6 L smrsde semmuiled 2 erer
63 (I S>6toTsT0T Tl W16 LITTT SR, S6v0r600TTe. GLO6V CHT S ENLIOITN)| 2 6TETE). S|6uT & 6toTsvat e Wl6dl Bk S
0.48 gmrsdain geuflar HeoLflemeols umiemas GCamiigsr WL Soquiledlmng 1.50
2 LTSI 2 sieng) eTaufley, CaHTUTSSletT 2 wirld smeinrs. (Lwerflgeufler 9, SevoremTmiy LHNILD
Camursdlsr ol gy &lumel 6T CET&ECET 16 o sTems)
girey  AB, ED erettuetr (pemmGiu wesflgesflsir 2 wiyid, Gamyrédler o wiyid sreirs. C eTairLig)
sevorenrmigufley Camyrs e o &uflssr ulystafl (Point of incidence) sreira.
AABC wpmis AEDC-60 ZABC = ZEDC =905,
ZBCA= ZDCE
(m @OIAL Crrsde @I L gnm Camemrmhiser

A
gLold. 9|5maug LhGCsmeurid, srhGrmafliL Camers&n@ &
&LoL) 5
. AABC ~ AEDC (AA-a9\$psmm) e O 5
ED _ DC 5 ¥ 87.615 i

0.4
= 58 LSSHIG6T FLallélssds &G0
AB - pc (B85 S50 @\B&HELD) oo

- DC _ 3876 —
= ED = BC X AB = 04 X 1.5=328.5.

Gamyr&dler 2 wiyd = 328.516.
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dhSgIssT_[H 6.11

@ HpnuLs smellllyster LLE smeaflo @ wrsHer Nbusder Hern 35 Ll.Lf.
QeueTaVSGLD LL FSHEHSSL @il L grmn 42 il G, Qeusredledmhs LIS8ISE

o eter gy 65 eTeufley, HlpbuLLd

sT(H&SSLUOID LrSSleT LiGSuiler Hemd g
SHITEHOTS. :
N\

gie) AB, EF emeituemr  (pempGu s Gy
Blpsou b HSSILGLD LSSl 2 c 0w ¢
uGdHuileor Hemd wHMID LI F&Herfled /
NbusHer Eemd erere.  C ererggud s
yemefl Glevsiremens @MlssL (Hin. CG, B
CH seretrueer  AACB wmmin AFEC -6or uLLD 6.25
GSGITLIGET I GLD.

AB || FE stettug) Ggafley.

AACB wmmiio AFEC-60 ZBAC = ZFEC

ZECF = ZACB (635088 T&CamemThigsT FLow)

. AACB ~ AECF (AA-a S pemm)

sTeoTG6Ll, % = g—g

—  AB= LU pr=6X0035 _ 5

CH 0.042
Blped L sTESSIUCL r&SHler LGSudlssr Hemn S5 gy @Lo.

Sleorau(mld UL MiseT eelGleursriigin Qsfiurseareummler I SmeTs SmeuTs. 6T6060T
Bemmisemid Glesiriy LI L fle Gar@&siul(DeTeaTer. (QaTel&sT jsTalSSI L LiLly @lsismev)

(i)

s HpnuL & smelluller uL&smefled, 1.8 W 2 wirerer s wesflgeflsar LS Seor Hemid
1.5 Q&.18. et6irss. smaflullsor Gsvsarardledlmmbg) LL&F&msT 3 Cl&.L8 TSl @)(mhsTe, gjeurt
BpnuL & smelufedmnba) elanlsTa| STTSS0 @\ muum?
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10.

120 Q@e.f. 2 wrerer @ HAmihl @ ollasGs swusSdear pullsmhg allad,
IIBNG Crardrms 0.6 M./6 GCoussded LS Oamemymssnmer. alarse,
607 LLLSSH0mEg 3.610. 2 wrsde o ererg sreflev, Smiblufea Hlpedlear Her&Hems
4 efleurmy & (EH5 S LImE smetms.

@ Sl SLMHsmTWN 96a6T ShHensIL 6T @)mSEmmer.
sLe0l Bhgid et GsTLihg Bhe  (lpmos

ffles s55al558  Qomamemlums  SeuTLT6T. e e
ojeusm 2L Geor Guméled 50 If Gamemeveled @HSHESLD e LT
g6 sheogml 2 sell  GEiynTn  swS@GrellLms. ,/:‘:\
@eousmer &l @eusT HHMS M ULGSE 10 o s

IBSOmESTT.  @eur  giuLemsl  LweTL(BSE

epLp&s Gamerie muuaiemer gLl GelstorHGwefled, 126 1 gjliuL e &
Goustor(ld. 96y sLWSH g EFFMS B oeaid ety UL SeOlmHS)
98 U gMrsHle GFnmid emeumerd sreamdpmer. B oaihulled @mlueaur eppdls
Q& metTig (HLILIOI(HE S SIS El60 2_6TaTITIT. amTs STLUTHM 26miSluiled 2 sraralr sTalalaTe]
Gsremevey Glgeen Goustr(HIb? (UL GemsLll L&) (@leuailerm wi (b Camals @ flugerm))
AABC -6 ussmsst AB pmid AC-ufled pemmGu P opmid Q steirm Leiteflassim 2_ememer.
AP =3 @&.f, PB =6 Q&.f, AQ = 5 Q&..f wnmitd QC = 10 G&.Lf stesfled, BC = 3 PQ eteur
Hmies.

AABC -6, AB = AC ummib BC = 6 Q&..5 steirss. Guogyid, AC-60 D etsiugy AD = 5 @il
wmmid CD = 4 Q&8 stetrn) @m@&Lomn) e, Ueiteil etesfley, ABCD ~ AACB etesr Hlmieys.
&6 eLpeuld DB-emws smetorss.

AABC -6t ussmgst AB mmin AC-geflsir Ge gjsmions UeTaflssr wpsmmG D ommib
E eretre.  Gueyid, DE || BC, AB = 3 AD wumnmitd AABC-eor urtiere] 72 G&.L5? eresfley,
wrm&ro DBCE-er urliusmsnels smeuors.

AABC-6it uss Ferhser 6 @&, 4 Qg.f, 9 @& wpmin APOR ~AABC. APQR-er
(M LSS 35 Q&b eTeufley, A PQR-6tr Smmeme] s &M eTeualsTe] @)(h588 &n(hid?

A
UL &8 DE || BC. Guogid, j;% = % srenflso,
Q) AADE - e upliuerey D E
AABC - gtr uiuemey '
B C

(ii) &ifleugsin BCED - 607 LTLILGT6)]

NABC - g7 LiyiiLea] I SwsoreumleoT LSIILISEn6TE SIT600T .

37, @ LIMhsMs LwaTUOSSILLTS HlalilEs)
speorpdled  yS  QamAnGulsnLwlemer  Hlmieus
SLLAGEmg. Ayl  ugdh ydusrs
S[oLS&SSLIL(HILD CamAnGuLsmL LG Suflear

urLiLeTsmals @GMlSSngl. @ULESullsr LriiueaTames

SHIT600T 5.




11. em e marsdHar @nsE ol (hd Cammm aigailsy, LL S D
Sl lgleumn) e UL L G&iigmeor. @@ AE = 16 Qe..5, EC = 81 Gl&.Lf.
Iyeustr BD ettt @mIs @S @&FSilenerl LweTU(bhSS il mLoLSmmear.
3|5 &SIUletr BaTLd eTeuaETR @588 GaustT(hid? B c
12. @@ uwreaesr OsmpssbusdHear 2 wrsdHmers SamsEHL el moySnmer.
Camgssnusdlsr o sfulsr edHrmafliamus seuremmpuild STamId almSUTND, 6
flmy seamamemus Soruile meusdHlnmer. gSsemenrmy  ojeusflLBlmhg 0.5
Gsremevailsd 2 6TeTg). SetTenTeHEGL &My SLLSHNGL @l G 2 sTer CGTemeven]
3 mmid geusgiemL it HeoL L urismeud Carh searuiledlmng 1.5 1 2wl
2 6meTg) 6T6ofl60, BT HHDUSHET 2 ITEHMSSH SM6HoTS. (LOTETTEL6IT, S650T600TTe LONMILD
Qamys sun g dwer 6T Cri&GaTLIp6 o sremsr.)
Y
13. e Cupns.or uLsH0 sriguarm nse ol (Hs -
Cammmsmas Caramberars). @)l S hi
(i) o Qo5 &Cammmismars sfhoshssan. X

(ii) snemyuflssr 2_wird h-m& smetors. —gl

gy Gammd (QusTsiueT CammL)
(Pythagoras theorem (Baudhayan theorem))
m OenGsrar W&ECaTmrsdHo siammsHar arssn wim @\ ussniserflsr
U SSmsafler & (HeasEE SLlb.
Qarhssiu’_(hereremel ©:  Qem@smeor AABC-, LA = 90°.
fenfés © BC = AB + AC
oy © AD 1 BC eueors.

E
)

ihlerLiGmoTLD

y&Garamiser ABC wpmith DBA-geflsy, £B Gumrgiaumer Gameorid.
A

Gueyith, LBAC = ZADB = 90°.
. AABC ~A DBA (AA - efldpenm) / 7\
sTeurGer, eUMMIEIT 658 LISSMmISeTl6 eSl&SmIs6T FLoLb. ]

B

&_ & ULLb 6.26
&6 Hp = pa

—  AB =DBXBC (1)
@emsl GursrGm, AABC ~A DAC.
BC _ AC

""AC = DC
. AC" = BCXDC ?)

C

eT6orGl6

(1) womid (2) gSuaInmms sl L,
AB” + AC" = BDX BC + BCX DC
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_ BC(BD + DC)
_ BCXBC = BC

31,5661, BC = AB® + AC”, dgrarev Gammid flemi&siuT L g

Gl

Wsrsrsv Csnmb @rem®h IelumLs SHSSS5mars CsTam(eTars). 6T
urlinere|semerll LpMiug. NGmTeTn Hermisemery LnHIug). sTarGal, @nhg fmiiys CammLd
aulgeililemeul|ld, @uNSEllsSmaIn Hamamssngl. UsTaran Canms Sl LonisemeuLLLD
QuiuTGLh. @&6sMMLD (Lp&S6T (P edley W Sefl sTeTuaurmsd @MU iuC O Hlemul&sUnl L g

Hisrarsn Canmsde wnsmeuilsr s.mn S6y Caerhissiu’ (hstarg). ([Hemussrd LihSssTs

oL ULl (hererm ;)

Gammib 6.6 Warasren Canméder migeme (Converse of Pythagoras theorem)

Q@ W&ECaTaTSSHN, I USESSSNT TS0, LHDn B[ Usshisaflsr aurrssmiseflsr
. (N5NI&GE FLLD 6Tafle, (PSS LSESSSHNE THCr 2 srar Gamerid GlamGsmevorid.

6.4 eulLmser pgid QsrGGasr@&er (Circles and Tangents)
L SgILer GamLiyster 6@ Cri&Car® Isua L SHemer Grawme ysreafluils

wiGn Gsr@urearmed, H&56asrh ol Ls5dng ewm sr@GsTH (Tangent) ersrin(Lb.

augailuedley oL &Sler CBTHICHETHSET, algailiud gemwlLser womin i musmrmgsflgin

WSS LhiIsTHMISlETmeT. @hs UT_UUGSHILD oI L mi&eT, srhearhissT g &unimeammn

IgliumLITSs GsmerL o (yasmar allars@6sumn. geundlsr eypen, GsTHGST(H-

wrevor Gammid (Tangent-Chord Theorem) stariL@®id (P&SIWS CoHpmSSmen HlemILGUTLD. 6(m
Cri&Gam(h LHMID @ AL LD SN 6, SMTESI TH58I8 Cl&TEHTL T, Jjmel eL6ITN)
suemS &6l glemwjd. gjemeu seatilemer LMGMTerTm GleuLmos Gursemd; gjemen @)esor(h

Yereflsefled GleulLsumid. @midlrs, eeirenm LmGlmmerm eCr sm Lsitafluiled i (Hib GigmLsvrmLd.

Pe Pe

B

A

Q 3 Q 3
uLth 6.27 uLth 6.28

P

uLLh 6.29

uLLD. 6.27-60, el L&SHm@LW Crr&Etarh PQ-aln@ Gumrgi ysTafl @lsuemev.

UL LD. 6.28-60, Cri&GaT(h PQ steoruigy) eul’ L &lemenr A, B etearm @) GleusiGoum) Lsiraflsaflsy
Qe Ddmg). @nhmeauiles PQ gersg el L S5ME @@ o His6ast® (Secant) gy @tb.

uLLD. 6.29-60, Cri&GasTH PQ-w aulLpid 66 e Qg Yeirarflemiis Glgmetor(hsismsor.
Bmaugl, CrisCaTH oL sdlmer 66T 6@ Usmafluln GeTO&ng. Cristar® PQ gy6ars

oIl L 550G ysafl A-o QgThiGsm@H (Tangent) sterliu(HL.

6. cuig aflured |



@smnu_lsmml

@ Cri&tasrh o LsdHmer o6 e Ustaflulled wl G Gsr@HLwrsarms 9&6Csmh
ol L&FHNE arhiCar(® erarliuLn. gjtiystefl Ggm@® yetefl (Point of Contact) stesrliLi(bhiLb.

QL LEis6T pgih CsThesrGsmsr gjpliLumLwnss Gasrear. Canmmiser ( Hemusmrid @lsrm )

1. aLsder gCaamin e ystafluis susmmuiu’L s QsrhiGsr@, Gsr® ystefl aufls
OsaId Y T5SNGE CEHIGSSTGLD.

2. el Lgdler e Ustaflufs @Cr s GarOGsT(H Ll (HGL eIemITIL (LigiLLD.

3. alLsdnE QeuaflGw 2 srer epm Leraflufedmmg), Sjeuall L SSnE @ Qar@GasrHser
EUEDITILI(LPIg L|LD.

4. e LgdnE Ceuaflllyieter sfCaemid e Letaflulledlmhag ojeuall L &ENE) euemmuliurL
@@ GsThCasrseflsr Harmiser &LoLb.

5. @m eulLmser gsrenGumsar Cgrhwmermy Cgr@h uystaflumsrg el L migsflsr
OLOLIGIGEMET (@lemettTs @0 CHT&CsHM 196 QjemLoILLD.

6. @m auLmsst CQeuafliymorss GsmELomeTTe, oL LIS EHSE QLG o rar
grrorsrgl geummler g rmiseaflsr & (HeNIsEGE ST ELD.

7. @@ aulLmser o L ynwurss Ger@mearme, ol L kS EhsE @G o srer
grruorsrgl geummlesr gy rmiseflsr alsSHUTESSNEGE Fnm@L.

GCammid 6.7 QarHCsr® — mrsr Gsmmin (Tangent-Chord theorem)

oIl L 55 QeTHGasT igsr Ggm@h UsTafl suflGw e mresr auemTwLLLT6, b HTsuor
QarOcsT G gHuOSSId GCammmesT LemmGw eaitlaursarmin Seaflsgeaflurs wrhm
oIl LS glemhisafls 9mhg CamemmhisEhs e &Ll

GQarOssiul(hsrarenal ©: O-smeu enwwors 2 i e LsHed A stad ystaflullsd ST e
QaTHGsTH), AB 6(m mmsvor.
P, Q etettueor AB stetTm mmemsflear sTHQTET L&smSe 60 2 6o s7CHamID @)1 LsTeaflser.
c
fepllses @ (1) LBAT = ZBPA (i) £BAS = ZAQB

Sy . el LS AC etettm el L SSlemetT aemTs.

P 0
B, C gy dlwaimenm @)ensuoré&aLn. o
Hlemuemorn
B ; S A T
-0l EHyenaLa Lt 6.30
ZABC = 90° IO UL SSHl6 2 6 gjemind Gamemrid 9()°
ZCAB + ZBCA = 907 QemGsmsmor A ABC-60 (ps&Gamemrs e @)\
GmIBIGaTemTRISa 6T gn (HG60. (1)
ZCAT = 90° Qs ysrafluiled o9 L 1b QarHCaT IpNE& C&m@GsHsTEL0.
— ZCAB + ZBAT = 90° (2)
ZCAB + ZBCA = ZCAB + ZBAT (1), (2)-emEa)
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= ZBCA = ZBAT (3)
ZBCA = ZBPA 06T QUL SGI6ttTIe I6TET 2 67 oj6mLndEamemTmugst g (4)
ZBAT = ZBPA. (3), (4)-e0mma (5)
1,566, (i) HemNsasIulLgl.
Guogyin, £ BPA + ZAQB = 180° Il L mrnarsdle erHCriT Gamemormiger.
—  ZBAT+ ZAQB = 180°  (5)-e@mha (6)
Gueyn, £BAT + £ZBAS = 180° Cri&ECaTigs) o|mLnhe GCameuuTmigst. (7)
Z/BAT+ ZAQB = ZBAT + ZBAS (6), (7)-s0\mis
ZBAS = ZAQB. sererGey, (ii) HemisasUulLg).
91,5661, Gammid Hlemllsasau L g).

GCsmmd 6.8 QaTHCsTH — EHretr CHHMSSH6T LNIGHmen

(Converse of Tangent-Chord Theorem)
6(Ih UL SS160 61 HmeunflsaT 6 (1 (LpemeotLiLaiTerfl uAGIL euemmuLILL L GET&GEM(h |hbTaumIL 68T
2 _6UOTL &G CamevuTLomeaTa;l o) oL & SetoTigani6em GamenTs&HNEHE FLolmenrmsv, gk CHTHGHT(H

oI L SSHNG e QSTHIGHTLTEGLD.

EUEMITILIED |

AB ¢ttt Gam_ (D& gyetrigsd P etsotug e Lsarfl. PA X PB A P B

steorLg) PA, PB-oy  ussmgssmses  Gams  Gasinissdler
uTLILeTen6S GMSEHN . @)k GlLi(,& 860 LisvetTsTerTLIG) AB6TeoTm Gasm (D& Gl 6toTig 63T LG Sl armesliL
PA womin PB gueb gmunssiulLé Geanissdlor urliueme| 66 mpssUubhi&ng.

RO LSS0 @ HresTSer
speoTemmGlumeary o U Lmions (Gleusfliiymiomss)
Qeullps GameuorLmed e Hrsmfleor QU (H& p
ST (H&6TTe 9|emL&SLILMHID ClFeas s der
urlinere) LOGDTE mrewflsar Qo (HS
ST (H&6TTe 9|emL&SLILMHID Cl&6a18 S 6T
urliusTelln@&& &Lolb.

UL 10.6.31-60, O-emeu emiowwioms 2 emL W el L &&lev AB ommitn CD ereorm @)revor(h) mmevorase,
speoremmGlimeoTm 2 1 LmLomss P steorm Lsefludled  GQeul (helsormenr. sterGeu, PAXPB = PC X PD.

UL LD 6.32-60, O-smeu smLowLoms 2_smL W el L S&Hlsv AB ommitd CD ereorm @)revor(h mmevorase,
speremmGlimesry Gleusfiiiymiorss P etsarm Leirafluflsd Qe (Hidlsorment. sterGeu, PAXPB = PCXPD.

uLth 6.31 uLth 6.32

qTOSHSST_H 6.12

R UL Sl Lsitarfl A-60 susmmuiLpid QsThiGasTh PQ ersirs. AB eteiTLgy) oul L &leor
mmevor 6T6oTas.  GLoeyld, LBAC = 54° wmmin £BAQ = 62° ereitn) gjemLowjomml el L Gleor GLosy
o eirerr Yeirarfl C ereafley, LABC -89 smetorss.
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el A-60 PQ e Qar®GasT(®H wmmid AB e mresr.
sterGe, £ BAQ = ZACB = 62°. (Qar@Gasr( - mmeor Gammid)
Gugyitd, /BAC + ZACB + ZABC = 180°.
(R W&Camarsder epsrm Camamrmisaflsr s (haa 180°%)
ZABC = 180° — (£BAC + ZACB)
= 180° — (54°+ 62°) = 64°.

dhsgsaT M 6.13
SP&ETamID 66T LLSSHaID X-60T LLImL STeuoTs.

() (ii)

. uLLb 6.34 uLth 6.35
Siie
(i) @m@ PAxPB=PCxPD (i) @m@E PAxPB =PC x PD
— PB = P%’D — 9x4 = (24x) 2
6TeoTG6, X = 813 = 6. X+ 2 =18 er6o1G6u, X = 16.

ThSgSsT R 6.14
uLsdled PA, PB ereorueer O-emeu soowionss Gameore ol L §$n@ Oleusfll ysmerf]
P-ufledmmg) susmmuliul L Gar@Gasrhisarm@L. CD srerug ol L S$HnE
E steoremiin ysmarflulleb susmmwiiul L QarhiGasr®. AP = 156k steofley, A
PCD -ufletr smmerenend getor(hlLilig.
gie] GeuefIGw 2 6mem  yeTefulledlmhg o LS5HDEG euemmuiLL
CasTOGasT(has6fler Harmhiser &L eTeTLgement HTD lGeaimLo.
..CA=CE, DB=DE, PA = PB.
PC+ CD + DP
PC+ CE+ED+DP
=PC+CA+DB+DP
=PA+PB=2PA (-PB=PA)
I,56e1, APCD -6t smmere) = 2 X 15 = 30 G&.Lf.

APCD -6t &smmerey

TOS5HSST_H 6.15

ABCD 6165Tm BTHSITLD, B|S60T 6TEIEV LISSHISETHLD 63(Th 6L SH60& ClST(HILOTN)] |6TLOHSIGTETEI.
AB =6 G&.f, BC = 6.5 Q&8 ommitn CD = 7 Q&8 etevflen, AD-6t1 [Ferdenss smeuors.

e mETOsTLTag ol L sms Qar@hid yeraflesst P, Q, R wmmid S srers.
AP =AS (1), BP=BQ (2), CR=CQ (3), DR=DS (4).
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(1), (2), (3) womid (4) Y SLIHDNE &ul L SSHlmLLILg], b 7 Qe

c
AP +BP + CR+ DR =AS +BQ + CQ + DS "
=AS+DS+BQ+CQ S ol
= AB + CD = AD + BC. ]
AD=AB+CD-BC =6 +7 -65=6.5 p -
<5Ga1, AD = 6.5Qeif; 4 6Gef  °
ULt 6.37
A B
uLsHe TP m QasrhiGsr®. A, B emsrusr oL sder Ligsmer v
yereflaer. £ BTP = 72° wpmmin £ATB = 43° ereflled £ ABT-6
SIT6EH0TS. " B

@ LSS0 AB, CD eeran @\ mreorsst semenmblumery o L Lmorg P-ullsy
Qeaililps Gamerdlsrment.

(i) CP =4 Q&.8, AP =8 G&.1f., PB =2 Q&.15 eteafled, PD-08 smevorss.

(if) AP =12 @Q&.f, AB =15 @&.f, CP = PD eresflen, CD-25 &metrs.

AB wmmin CD eteorm @\ mretoraser Ul L SSm@E OleueflGw P eramid ysmaflufey Gloultp&
Gl meTdleaTment.

(i) AB = 4 @&.1f, BP =5 Q&8 wpmin PD = 3 Q&b eteufled, CD-m& smetors.

(if) BP = 3 @&.16, CP = 6 Q&..f nmmin CD = 2 Gl&..f eresflsn, AB-& smetorss.

s oL 1d, AABC-60 u&sid BC-oy P-sv Qar(hidimgl. geuan i AB wmmin AC-saflsr
Bl Saemer (psmmGw Q pmid R-6 Qsmhidmg steuflsy, AQ = AR = %(AABC-G&T &MMere)
sT6oT [ElM)I6 5.

R OMETSISSHET  TONMI USSHISEHD M L Slmear  GeThlomerme
I|6USEMETTSHTLD 6(h SMILSFGITLOMGLD 6T Hlni6s.

(I STLEMTLI LyeiTeng) Setorsuoli L L SED@E Cled 20 Gl 2 wirSHed o 6TaTs). Se6toTipeor
U&H uGd sevoenfi LLLS5HNEG S0 2 erarg. smHm ef&LCLTE Setr(h SeTemiuLl (b,
ST LeuTerg) Setorgsst gumou Hlemeulledmig 40 Qell grrssle setmeamnfenrs
Qarhi&mg). gL hlsmeufled Gevorsofit L L SHMESE S6Lp 2 6T6T S6toTig 60T HETLD SiT6w0TS: ?
@&sususn ABCD-6r 2 1'um yetefl O-afedmng Casusussdlsr pemsrgst A, B, C, D
@emsmTS s UL (heTemear Teuflsy, OA® + OC* = OB> + OD” starr Hmie|s.

gflwrer ellewLemws Coih0sH &5 aL.

A ABC-6tr ussmiser AB wmmin AC gudlunineamm @ Criscar@h wpemmGu D wmmin

E-safled Qeu’H&mg. Coain, 9|56ar®H BC-&@) @lemer stevflsd ﬁ—g:

() 45 (B) 45 (© L& () 45

6. cuig aflured |



10.

11.

A ABC-60 AB mmin AC-safleysiter yemsflger D wmmin E ereoruesr DE | BC stesrmeumm
2 erererr. Ggyid, AD = 3 @Q&.1ff, DB = 2 G&..6 mpmid AE = 2.7 Q&.f sresflsn, AC =

(A) 6.5 Q&8 (B) 4.5 Q&.f (C) 3.5 @& (D) 5.5 Q&8
APQR-6v RS eteoruigy £ R -6or Gasmemr 21 Lm @)(mnblaillg. o P
PQ = 6 G548, QR = 8 Q&.i6, Mﬂﬁ‘

- . BQ = <
RP =4 G&.f sreflv, PS = Q 8 Qb R
(A) 2@s.f (B) 4Qsf (C) 3Qsf (D) 6 Qa.f A

. a:. AB _ BD e e e . _
UL S5l60 AC = DC ZB = 40° wpmin £C = 60° sereufleo, LBAD =

. 60°

(A) 30° (B) 50° (C) 80° (D) 40° B L B) C
UL G&l6v X-65T LoglILITenT G|
(A) 4-2 gv@asst  (B) 32 geu@ser
(C) 0-8 g@ast (D) 0-4 ge@ser 5 L)
AABC wimib ADEF-geafls /B = ZE wpmid 2C = /F steflép,

AB _ CA BC _ AB AB _ BC CA _ AB
(A) DE ~ EF ®) EF ~ FD © DE ~ EF A(D) FD  EF
GarhissiulL ULSSHNGL, QUTHhaTS snnnlmers &etorLls.
(A) AADB ~ AABC (B) AABD ~ AABC D
(C) ABDC ~ AABC (D) AADB ~ ABDC

B C

128 Berperer 6 ChHT&ESSTe &8, 8 LT Bempsmsr Hipemens smrufley THLOSSISMS.
9|65 Crrsdlen e Gamyrn 40 L BerpsTsr Hipemeasd semrulle HubOSSISHMS) eTeufle,
Camrs T 2 wirld

(A) 40 5 (B) 50 1 (C) 7518 (D) 60

@m apbarss wstsrammseaflar ussmisaflar alldlgn 2:3  erefle, gjaumndsr
urtiuere|sefler all&lsLn

(A)9:4 B)4:9 ©)2:3 (D)3:2

y&Garemmisst ABC npmid DEF augQeargsemel.  geumler urliueteser pemmGiw
100@&.15 2 49@&.6 > wnmih BC = 8.2Q&.f ereflen, EF =
(A) 5.47 Q.6 (B) 5.74 Q&.f (C) 6.47 Q. (D) 6.74 Q&8

@ o arss starammigsflsr shmeTaigsT pammGi 24 Glg.f, 18 Ga.Lf eTars. (Lpse
(p&CaTamTS ST 6(m, LSS 8 Gl&.Lb steufley, Lom@mm(m (p&CaTamTSSHsT 9SNE) RS5S LSS0

(A) 4 Qs.5 (B) 3 Q&5 (C) 9 Q&5 (D) 6 Q&5
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12.

13.

14.

15.

16.

17.

18.

19.

20.

AB, CD ermetrueer e e LsdHer @m Bmrsoser. gemel Bl Lu@oGurg P-e
ahdsdHlermenr mmid AB = 5 @g.f, AP = 8 Q&.lf, CD = 2 Q&..f srerfleb, PD =

(A) 12 Qe.5 (B) 5@s.5 (C) 6Q@s.5 (D) 4 Q8.5

uL&&lev mmevoraem AB Lommin CD ereoruesr P-60 Gleul (hehleorment
AB = 16@Qg.f, PD = 8@&.f, PC = 6 wmmio AP >PB eresflev, AP =

(A) 8Q&.5 (B) 4 Q.15 (C) 12Q&.5 (D) 6Q&.5

P sreoramitd Yeirerfl, sl L emiowid O-efledlmmgl 26 Qe Ggmemsuailey 2 ererg). P-ulledlmhe)
oI L 550@ suemmuiu’L PT ersorm Gar@Gsriiger Ferd 10 Qa6 stesfled, OT =

(A) 36 Q.5 (B) 20Q.5 (C) 18G5 (D) 24@5.5
UL&&, ZPAB = 120° sreoflsv, ZBPT = VN
(A) 120° (B) 30° )
A
(C) 40° (D) 60° - =

O-emeu eowwors 2 oL el LsSHNEG PA, PB eeruer Geuafliyerefl P-ulledmmg
sumTLILL L& CeTHICasThISsT. @S0sTHGSTHSERSE @lemLulle o srer Gamemrn 40°
sresflen, L POA =

(A) 70° (B) 80° (C) 50° (D) 60°

uL&&lev, PA, PB stearuear eul L 0@ GleuefGuismer
yerefl P-ufledmmgl susmmuiin L g QarhiCasmbser.
Gueyitd CD erearugy Q ereorm yemeifludley el L SHm&
@arHCasr®. PA =8 G&.l, CQ = 3 Q&.f erefle, PC =
(A) 11 Q& (B) 5 Q&.f (C) 24 Q. (D) 38 Q&..8

QemGamer AABC-60 £B = 90° wmmis BD | AC. BD = 8 @Q&.f, AD = 4 Q&.f
steufley, CD =

(A) 24 @Q&.f (B) 16 Q&.f (C) 32Qa.8 (D) 8 @&
@reor () aueLluTss (W&sGaTamsaflsr urliLeTagssT WamGu 16 Gla.Lf 2, 36 Ga.b 2.
Ws &ECaramrsdHer Gs5grn 3 Gl eefle, LHEDT®H YPE&CaTamTsdh o)5amer
855 GSSILTLD

(A) 6.5G&.8 (B) 6 Q&.f (C) 4Q&.8 (D) 4.5G@&.8

@@ aparss weststammgst AABC womid ADEF  gpéuaimiler sbmers|ser
peomGi 36 Glg.f, 24 Gl&..6. Geyid, DE = 10 Gl&.1f sresflev, AB =

(A) 12 Qa.f (B) 20 @&.f (C) 15Qa&.8 (D) 18 Q&.f
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°  ofiysn
o nGnTmHEmLSET

® 2 WINTRIS(EHLD SITITRISEHLD

@UIIMTF6
(Hipparchus)
(190 - 120 eﬂ.@].)
&ifsiv (Greece)

Qauj pé&Ganemeiilena
Cowvu@ddend.  wpsbCanemed
welled LiwehGiSSHLILGLD L
auenema»en6n 2 (maundélenng. Canen
W&Canemaiueled Lad sHemb@
s@Ehbed Sielenend aseamLnj.
Gflweh LHMD &dpSpeh LHHIw
s gl GanLn@iseilenngid b miLd
Sjau) seaLfbs WoCanemeiiw
aSemngid, @A Spsembens (e
sal"lg G leusH@ mbLOLISLONG
popenwl  (WpHeh  (PpSH6id
aflliLinfaev 2 meundSlennd.

anafles pLdbed Hapeseanen
Qeumihisememned sadbgl < Wiey
Qaw Heml_ sneoLoNg LiehLIL L
Ue amneaellwed &maelsemen

Holwpnes s BLig. 559
ol e, @Qdsmew L
sMmefaemen CuobupsHw

QumenoW|d Qaiengé an(mLd.

WpHBHTemIal LIe)

There is perbaps nothing which so occupies the middle position of

mathematics as trigonometry — ).E. Herbart

7.1 gfiysid

oL museflsr ellhaeaflsr gemelssr LHmID jeueaillnsemeT
suemTILBHSGID Bretorseflstr gjarelser gy S eibfing @lem G
o aTemg  GarLifemer aflaufliugnsrs (p&Camemraiiie
o (HEUTSHSLLLL G (p&Gamemraiws, 15 g BrHmTettTeHESLI
UnG e p&Caramsdlar Camsmmisafls 9|6mesemeT 9860
uSsnseflsr HarmaEnLer QTLTLOILGOSSLU LT (HSSUILLL G|
S, 2910 HIHMTETE AMIES SH6r&Hes Brim & Csimhg
anfliumisa (Hipparchus) wpéGsmemrailiuedlsar LisnL LILITETIT 6T6oTs
S ULOSENGI. P&CaTammSSHsr gjeTalser e GUTHETLHLD
&Gamemrailusy  (Trigonometry) — eteargmid — Glamsugs @
@u@mem LTTEGsTGaMoa Wigavgsv (Bartholomaus Pitiscus)
(1561-1613) stetTLISLEMTE EM(THLD.

seTUSTD oG, GeausuGam (Lp&GamamTailie

afl&smiser, geunmindlemL Guiwmsr afléss CETL L6 nmiD
Y&CaTemmailiue g Laismemremilll LWETUGOSS S6mTsHE)
&EH&ES Sie] STFEYILD (Pemm I SeTaInmnE SHmMILESHTLD.

p&Camemoraiiue  (PHGDTHEnLGEST LMD, LImESST,
SLLLMBIGST GuTETmRINMIET 2 IWNRHISMETID, I|EDEISEHSE)
@eL Ll L gmriaisememuyd  GrflemLwire  gemhgl  LITTTL6,
W&CsTamTalliud alldshigmmer WG LWSTUOSS IjeIDHmm
SeuoTL_ Ml (pevmssemarl LnPlyd @hs YSSILMuSSD KD
&Ms 2 6TGaTmLD.
1.2 y&Gsmemrailem wpHomTmemLs 6T

(Trigonometric identities)

6, SLGTLTLITETS aMIUNISSLILLL  rl  96s)
rlgeflesr sTeveom LELILSEHSESL GLoiumerTsy, 9&Fawerum(
m  (DEnTmmLLTEGL  aTugmer B QiGaum.
TOSgSesT LTs, (a+b) = a’ + 2ab + bzﬂsﬁTm gLoeorum(p)
(M (PDemTmemLWTELD. eFhlaTsfley, gemersg GloiGlesTs 6
a, b sEp&E L @&FswsTuT(H GLoumESLD.

@Gs Gumsrm 6@ Gomsorommuile,  (&Gsmevor
Mlsnsmersd CeETeamL & FueaTUTLTETG, 9| 6l 6Ter
UmTWM&SSUIULL G&mevrmisafler 6T606m SIS EHSE)0
Quiinurssrmey, oy&sweTUT(H  (NS&CasTamTaliLe  (LpHEmT(HEmL
eTeorLILI(HILD.
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TOS&&SST L8 (sinf + cosh) — (sinf — cos ) = 4sinfcosl ersirm  &Losrur)
O-61 gemarsg LEHIUSERSGL Quinursore,  @&FFwaTUTH QM (PSHCHTaTailL
YhOpTmoLLrGh. @il (sind +cosf)? = 1 aarpm swaTur® YHODT L
&gl Qerafle, @&swarur® 0 = 0"-nE Quiurdng. gyerrea, § = 45 aeafla,

2
sin45° + cos45°) = (L+L>: 2 # 1 eTedTLIG M6V, &FLoeoTUM(H QlLotll 9y ST,
(si Cos4S) = (ot 5 )T 27 % b Gl &8

@hs I S5HumusHule, omearss YsGsTammailud LPHEMTHEmWLSST LHDID
soerurThiser o Hwer wrisaflear aLOs5HES WHIUSERSE CUTHEHMLILSTS
I|emL&leTmenTGeur, SIS EHSE Jjeme H6iTE) aMTILNISSLILLL STSHE &(HSLL(H&\sTmeT.

araredlsr poGmmmenwgst (Pythagorean identities) eterr gemyssiLEID LgsTaT

epsTml (POCDTmEmLSmETS &MHelsg), Jeunmmll LeaTUhSS Gam S LpHEMTHemL&mearL
G Geurid.

QsmCamsor AABC -0 AB° + BC? = AC? (1) .
gerLm® (1)-6r epeniGleum(m 2 miiemLLD ACz%siJ G555 SmLLILg|,
2 2 2
4B’ , BC! _ AC ( AC+0)
ACT  AC AC
ABY | (BCY 0 C
() +ac) =1 4 werna 8
6TeoT @60, cos’A +sin°A =1
ZA =0 etetra. 0° < 0 < 90° eTewr 2_6it6m (-63T 6T606VM LOGIIL|S EMHEESLD
cos’@ +sin’f = 1 (2)

Guogyitd, cos>0° + sin*0° = 1 wmmitd cos*90° + sin*90° = 1 eretrug) QgefleurSms;.
steoTGeu, (2) gyeorgl 0° < 0 < 90° ersorm e606um () SIADEGLD QLotinumLo.
(1)-e9 AB’ L6 UGEHSE SmLLILg),

AB” | BC. _ <AC>2 (- AB % 0)

AB® 4B AB
(ABY 1+ (BEY = (ACF  — 14 1an’0 = sec’0. (3)

0 = 90° etetT LHNDG tan 0 wHMID secd uDTUNIGSILLTSST6,
WhemmmenL (3)guemg 0° < 0 < 90° ereirm F-eflsir 6060 LOAIILSEHSEGSLD GLollLTESLD.
Bevor b (1)-657 epei@eur(, 2 mitiemLid  BC” L QUGEHSHS SLLILg],

ABz + BCE = (AC>2 (. BC#0)

BC*  BC BC
(B8 (56T = () = wtovizeomcn

0 = 066t LA NING cot § LMD cosec 6 euemTUNISSLILL TSSTeV,
WhemTmenw (4) guerg 0° < 0 < 90%6Tsirm T6bevT ¢ -6l6ar LSS EHSELD GLOIILITEGLD.
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GLomssetoTL (PHEMT(HEMLIS EHSESE SLoLomeT Flev (lga s &6 STLILL (heTsTsar.
I T R
() sin*0 + cos*d = 1 sin’f = 1— cos*f (oyeovg1) cos’f = 1 — sin’@
(i) 1+ tan’*@ = sec’d sec’f) —tan’f = 1 (ojebeug) tan’d =sec’d — 1

(iii) 1+ cot’d = cosec’d cosec?d — cot* 0 = 1(ysveug) cot”d = cosec’d — 1

[iijen F

Iuemmed  @UppmGmThemseT,  G-ailsr  MISILSERSHES (PSGaTsmTallLD ST ST

GoGev 2 6mem (WHEMTHEmLISmeT HMD GHNhCsHTsmTd (-af0 HlmLlsgsTEamTLD.

aUOTLNISSLILIL (h6TeTGST SIS EHSE @ ET(HEmLLSET G num@Lo.

Eum_mredled Camemrin G -allsr GmIkiGssmsseT LSLILGSmaT L (HILD 6T(H&ES6lsMsTGaITLD.

Qurgiars, (P&GamsmTailius smiLgeT 2 6Tam (PHEMTHemL&meT HlemL188 6(m ClLmg auTesT

auflpemm g @sma. @mitlain &6y sriuHsTer o o SHs6rT, (&GasmsmoraliLie
pnEnTmensemsT Hlemll&s LILEIATETSTS J|snLolLD.

(i) Garhssiu(Herarmel, Hepisau. Gasmgimeal o Slilainemm sSealeTsSle Glgmstor(h

(POHOMTHENLISEMETE SHETLITS Lilg SEHaLD.

(if) etefln LEGSHemw OIS NflTEGnS s SHESGSGamSaIL WHGDTHenLulsar

fasamer LGSl T(hSs1508TeT(h &i(h&E 8] SeVLILTETS.

(iii) Hev WIS (WPHEDTHemLWET @\ UsSHRISTID CamemauseT fl&sams @) mLilsr,

@I LG SHsmsTid SeflEsafliurs rhiSsE smed), Qbr Carmaurss seflsseflursL

Gum Geuetor(HILD.

(iv) Yerermugsemar  esiTilemennr&@&GLGLTS LINIILSCHTameusafler &L L 60led LiLeTL(HILD

@unsemlls 2 Sdlgemer LILGTLI(HSSLD.

(V) Ggemeu erafley, eeubleur @ 2 milisnLLD 9|8MNEGE &Loimer Sine, Cosine gy HaTainmé e

orml 68T &(H&GSMSDES (PUNE Cliie|i.

(Vi) @@m WHODTmemL ) ers), tan’ @, cot” 0, cosec” 6, sec’ SLSNIEEUS EHL 60T Snlglll

o milysmeTd Qamamemhere sec @ =1+ tan’ 0 wigd cosec’d = 1 + cot”

sTeaTLISTTEUMEmMLI LILGITLI(D\SEI6118)] [H6IT6ML LILIS LD

qThSgISST B 7.1

sinf cosl _ . )
cosec + secld 1 et60rm (LPHGMT(HEMLOEMIL HIMI6Y| 5.

Siie
in 0 0 _ sinf [
cosecd + secl -(S”f )+("°f |

sinf cos @

= sin“f + cos’0 = 1.
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THSSHSST_H 7.2

1—cosf _ B . )
m = cosec§ — cot § areimy (DEDTEBMLEIL i

/1—=cosf _ (l—cosﬁ)x(l—cosé')
1 + cosf (14 cosB) = (1 — cosB)

7
(1 — cos @) \/(1 — cosf) 1 — cos0 = sin’6)

Siie)

17 — cos 9 sin’ @
- 1—cosf _ _ cosf
sind sin :9 sin

cosec — cotf .

TOSHSST_H 7.3
[cosec(90° — @) — sin(90° — )] [cosec O — sinf][tan O + cot O] = 1
st (PHEMTHEmLEmIL Flmie|s:.

gite]  [cosec(90° — 0) — sin(90° — 0)][cosec O — sin f][tan § + cot 0]

= (sec — cos )(cosec  — sin0) (ig;g + Z?Sg) (" cosec(90° — 6) = sec b,
sin(90° — @) = cos @)

( L o €)<81ng _sin 9)( sin’ @ + coszﬁ)

cos sinfcos
:<1—coszﬁ><1—sin26’>< 1 )
cosd sinf sinfcos
= (sin26)<coszﬁ>< 1 ) =1 (sin*@ + cos’d = 1)
cos@ /\ sinf /\sinf@cosd '

qThSgSST_H 7.4

tanf +sec—1 _ 1+sin0
tanf —secd + 1 cosd

sT6aT HlNI6255.
Siie

tanf + secl — 1

tanf —secd + 1

2 2
_ tanf +tzencg_—s(:§?9f1tan 9) (56l — tan’0 = 1)

= (tan0 + secl) — (secO + tanf)(secl —tanl)) (- 4’ — b’ = (a+ b)(a—b))
tanf — secd + 1

_ (tanf@+ secH)[1 — (sect —tanf)]
tanf — secl + 1

_ (tanf + secO)(tanf —secd + 1)

- tanf — secd + 1

- _ sin0 1 _ 1+sinf
tanf + secd cos @ + cos) ~ cosO
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TOSHSSTLH 7.5

tan & + cot
1 —cotd 1-—tand

=1+ tan @ + cot 0 eretrm (PHCEWTHEMLOEOW Flmie|s.

e
tanf . _ cotl
l—cotf 1—tanf
1 1
- tanf , tanf _ tanf , tand
-1 1 —tan@ tand—1 1 —tand
tan tan
_ tan’f 1 _ _tan’d " 1
tand —1 tanf(l —tanf) tanf—1 (—tanf)(tanf— 1)
_ tan’f 1
tanf — 1 (tan@)(tanf — 1)
=1L rantg—- 1
_(tan9—1)<tan0 tan6>
1 (tan’6— 1)

- (tanf — 1) tan

2 2
_ (tanf _(tlaif?ri ‘f)ta;agg U (@ b = (a- bY@+ ab+ )

_ tan’@ + tanf + 1
tan 6

2
- tan"0 tanf . 1

tand = tand  tand =tanfl+ 1 + cotf

1 + tand + cotd.

TOS5HSST_([H 7.6
(sinf + cosec O + (cos @ + secf) = 7 + tan” @ + cot’ 6 sreimm YOEWTmemLemW Flnie|s.
ity
(sin@ + cosec §)* + (cos  + sec )

= sin” 0 + cosec’ 6 + 2sin fcosec § + cos> 0 + sec’ § + 2 cos Osec

1 1
sin @ + 2COSHCOS¢9

= sin”0 + cos” 0 + cosec> O + sec> 0 + 2sin 6
=1+ +cot’0) +(1 +tan’0)+2+2

=7 +tan’0 + cot* 0.
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TOSHSSTLH 7.7
(sin®@ + cos’@) = 1 — 3sin’fcos’ O ersirm (PHODTEEMLEDIL Bimies.
Siie
sin®@ + cos’ 6
= (sin’0)’ + (cos’0)’
= (sin®0 + cos*0)’ — 3sin®Ocos’ @ (sin> 0 + cos’0)
(cd+b =(a+b)y—3abla+b))
=1— 3sin’fcos’d. (.-sin?@ + cos’0 =1)
THS5HSST_[H 7.8

sinf — 2sin° 0
2cos’ 0 — cos 6

= tan0 eretTy (WPHEWTHEMLOEMILI EMi6S.

Siie
sinf — 2sin*f _ sinf(1 — 2sin’f)
2cos 0 —cos  cosB(2cos’l—1)

_(sinf \[ sin’0 + cos’@ — 2sin° 0 20 5
- -'- + H — 1
( cos >( 2 cos” 0 — (sin” @ + cos’ 6) ) (tsin cos )

= (tanﬁ)(w> = tand.
cos’ 0 — sin* @

TOS5HSST_H 7.9

secf—tanl _ | _ jgecftand + 2 tan>0 61631 (PHEMT(HevLoemIL Fln)i6s.

secl + tan @
Sirey
sec — tand
secH + tanf
- <sec¢9—tan6'>x<sec¢9—tan6'>
sec + tan @ sec — tan @

_ (secf —tan 0y

sec’f — tan>0

_ (secl — tan 0y
B 1

= (sec —tanf) = sec’ @+ tan" @ — 2secf tan 6

(. sec’f —tan’0 = 1)

=(1 +tan"0) + tan" 0 — 2sec tan (rsec’d =1+ tan )

=1 —2secOtanf + 2tan” 0.
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TOSgSST_® 7.10
1 +sec _ sin°0

secl  1—cosf T g,
oy T —
1 +secld _ cosf _ (cos@+1)
secd T~ 1 - cosf (cos )
cos
=1+ cosd
_ (1 —cosB)
=(1+ coso9)><7(1 ~cos)
_1—cos’d
1 —cost
_ sin’d
1 —cos@’
qThSHSST B 7.11
: _ 1 . .
(cosecf — sinf)(secd — cos ) = anf+ cot D WHGEDTmemem Hlnie|s.

Im
S ps60ley, @I g LESSSE 2 6TaTems 6T(HS8150smsTGeauTLD.

(cosec ) — sinf)(sec ) — cos )
—( 1 . 1
B <sin¢9 B smH)( cos@ 0)

_(1—sin’@\(1—cos’d
(Sar )

sind cosd

2 .2
— cos 0sin"0 =sinf cosf (1)

sinf) cos@ .
sin f cos 0
DSBS, 6LVG) LSEESLD 2 6T6MeNSHE & (S GeLmLD. - sin chosﬁ
o r 1 - _sinfcosd
tan@ + cotd — sinfd n cost sin*@ + cos*d
cosf = sinf S S—
sin*@ + cos*d
1 sin @ cos 0
— 1
" (sin’0 + cos 0 - _sin’d _ cos’d
( 0 0 sinfcosf  sinfcos b
sinf cos ) |
tan 6 + cot d
= sinf cos (2)

(1) wpmid (2) gpéuanbledmba,
1

(cosec ) —sinf)(secd — cos b)) = and 1 cotd:
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TOS5HSST_H 7.12
tan@ + sin@ = m, tan@ — sin@ = n wigId m # n e, m° —n° = 4/ mn TS SN G
ity
m = tanf + sinf, n = tan@ — sin @ ererusT QSBT(HS&HSIILL (H6TaTeD.
m’—n’ = (tand + sin0)® — (tan @ — sin O
= tan’ 0 + sin’ 0 + 2sinftan @ — (tan” @ + sin” @ — 2 sin Otan )
= 4sinf tanf (1)

Guogud, 4vmn =4./(tanf + sinf)(tand — sin )

.2
= 4 tan’ 0 — sin’0 :4\/(M—sin29>

cos 0
=4 [sin’g(—L 1
\/sm <c0529 >
= 4\/sin219(seczc9 - 1)
= 4+/sin’f tan* 6 (. sec’f — 1 = tan’6)
= 4sinf tan 6. (2)
(1) wimid (2)-S\mba, m° —n’ =4V mn.

qThSZSsT_H 7.13

tanZq = c0525 — sinzﬁ 676060, cos?a — sin‘a = tanzﬁ sTeuT 1F\m16)] 8.
g Yo 22 . C
cos” S — sin“f = tan“a erend QEBTOSSILL(H6ToT.
2 .2 .2
cos“ — sin .. . .
b i b s1n2a L L-55860 alldssn aild
cos“a
. a c . a+b _c+d
cos? —sin’ _ sin’e §=g e 4D = 2
cos?f +sin’f  cosla

gl L6 sUISs0 elldlgan aflGmul Lwuaruhsss Sl Ling,

(cos’B — sin®f) + (cos’B + sin’B) _ sin’a + cos’a
(cos?fB — sin’pB) — (cos®B +sin’B)  sin‘a — cos*a

2cos’f 1
—3 —_
—2sin?B  sin’a — cos’a
. 2
_ - szﬁ —sina — cos’a
cos“f
20 2 .2 . .
= tan“f = cos“a@ — sin“a e Himieulin’ L g

Gy : &lLo-sfissn alflgsn eldmul uwaTuhiESToai GG o srer
SHETSHSME SHiT6)] SHITUITEULD.
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ulipd 7.1

1. 6oT611(THE6DT 66)GlEUMEBTMILD (LPHGIMT(HEMLD I (SLOT 6T60TS> SHIT6H0T .

(i) cos” 0+ sec’d = 2+sin0 (ii) cot’ @ + cos f = sin° 0

2. dlereu(mLd (Lo GMTmenogemer Hinie|s.

(i) sec’ 0 + cosec’ ) = sec’ 0 cosec’ (i) % = cosecf + cotd
.« /1 —sinf _ B - cos _ :
(l“) m = Secﬁ tan@ (lV) secH — tan@ =1 + Slne

2 1, N 1+cosf—sin"f _
(v) Vsec?0 + cosec’ ) = tan + cot 0 (vi) sinf (1 + cosf) ~ cotd

. . B sin @ _
(vii) secf (1 —sinf)(secl +tanf) =1  (viii) cosecf + oot d =1 —cost

3. Sstreu(mid (PpHEMTmenLSmaT Hinie|s.

sin(90° — 6) cos 0 —
0 1 +sind 1 —cos(90° —0) 2secl.
. tan ¢ cotd _
(i) [—cotd T 1o tand = 1 + seclcosect.

sin(90° — @)  cos(90° — 0)
1 —tanf 1 —cotd

= cosf + sind.

(iii)

.+ tan(90° — @) | cosecd+1 _
(iv) cosecd + 1 cotd 2secd.

) cotf + cosecl — 1

= cosec f + cotb.
cotl — cosecd + 1

(vi) (1 + cotf — cosec)(1 + tan@ + secl) = 2.

v sinf —cosf+1 _ 1
(vii) sinf+cosf —1  secl —tanf’
(viii) —tanf__ _ sin@sin(90° — @)

1 - tan29 28in2 (900 _ 0) 1

(i%) | N R | |
cosec) —cotd sinf)  sinf  cosecl + cotl

2 2
(x) CO;[ 0 + sec g = (sinf cos O)(tan @ + cot ).
tan” 0 + cosec

4. x =asecl+ btan 0 womid y = a tand + b sec 0 etevflev, X -y =d - bzsrﬁoTLf,]guauaa.

2
5. tanf = n tana wimid sind = m sina srefled, cos’ = _11 , n#X1, steor Blmieys.

n_

6. sin®, cos 0 wmmid tand eretrueT QUEHSESGS GaTLifls (G.P.) @\mLfsr
cot’d — cot’ 0 = 1 sramr Bimiays.
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7.3 2 WpEISEHLD GITRISEHL (Heights and Distances)

CameTs Eh&@GSmLGieTer G, sTeuGrav’.  Hersdler
o LD, &S Glgmemsuailed 2_eirer 65, flisr, shSled, ... GLTaTMRINNINGE
@emL_Gunsier Ty gy Sliser sTeuRITM| 6T &SLILIHIEIETMET 9IS
SeTSSILLILIHSTMET 6TeTLG) HL&E eUILTS 2 6Targl. @lainemm
Ilee] HTLTenels Gsmsor(® gjareilL (pipuom?

2 cuoTemLoUfled,  QEUEUTM)  IETHSHED  6TEITLG  @ILIEITE.
&Gamemrailius afldsmnismers GsTsm(b @Ihg BT SITmhisemer

SETHSIL (Plpllld 6TETLGI HLD&E Teusmg Iafledngl. Gogin
W&Caramailius al&ghigsT, CHELILLRIGMET AMTIWAD HHID uLLD 7.2

I &Crems, Sisstrmamius Gamer(h e Sallsr gmueailSma smsuoraild LiLeTL(hdlTmeor.

Gwm_smeul_ (Theodolite) stearm sl (LLLD 7.2) spqm Glummemer 2 mmiGHTa @ LeuTleT
SemLiflemen  LMTsmeISCaM oM@, LCLTHERSSWL oLl & Carammsms IerssLl
uweru(h&Smg. SHGwrLsmel smelluwle, geressT GNSsL Gunm 6T & 6lsmarm)
QemIGSSTs 2 6Ter @I (HF F&5SNMISEDL, (M CSTmUCEHTSEILLD 2 6TaTaT. @\FE&HSNhISET,
HemL L L SCEHMEmTmISIT LMMID ChiT6HE 8818 CaHTEmuThISET QY SInINmm I|6T&s 2_G6&lsTmeT.
GCaemauLment LieTefluilsor Camemar&H6me ieTLILISN (S, g TemaGmT&dlemiL g iLaTeflami Grrsdluaimy)
06L& S CaeTIT(HILD. YSGaTemT YjeTene ClgmemaGETESullsT gjeTa Gamadlsh STemTauTLD.

m  usTaflfleor CamessnUSHeT 2 WrSme CEHIpWTs IMHG UTTHSIN, |&60T
2 ILITHMSHS SITeuorGLITLD.

Cames sbUSHT gl B-ulledlmng 10 f gnmrsdHo semqulled A ererm LsTafludled spqm
Lomearevear s Cl&metoTie (&SI 6T6aT8. Yjeur Gl SaLGHsr o &8 Demw 60° Gameamrsge
LT SEMIT. e SHlenLihlemeuls Lmienais Gamilgssr i E gyerg (Eye level) semr
Ll L SHe0lmngl 1.218 2 wrsdle o simarg) eTamsGsmstGeourn. (LLLb.7.38) UMT&E)

@emGssmeror ADEC-00 ZDEC = 60° -

. o = CD
@LGLTLE, tan60° = EC
S CD = EC tan60°
seoCe, CD =10v/3=10x 1.732
=17.3216 E C
E 1016
Gamgssugdlsr 2 wrn, BD =BC+CD y = 05 B
=1.2+17.32 =18.52.F LD 7.3

@eueurm, Crrewrs gemhg  umissmwGaGu mb  ustafls Ty &SsnusSler
2 TSNS HLOLOME SMemr (PigHmg). sTarCel, e CFmGasTsmr (PSCHTHTSSHL (M, LSS,
Q@ Guhtstamn Csflierd, Wesbararailun aldsmsmer LUETUOSSH LHD LSS
IeTeySHmens SHe(HlllgSHs  @QUUAID. 2 WITRIGMETILD LHNID GTTRISETID STl
Il &&lg BT LIWETLHOSSID Sl semeg GleThamear @UGCUTE! alemmumIiGUTLD.
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urifemeud Cam( (Line of sight)

B0 e, Gurmsmarl uTis@L Gurg, mg semenllalmbg HIGUTIHERSE o 6Tar
Crr&sGar(h uriameausGam(h sTerlLbiLD. @niE Samaa(hb ST 3|08 FDHSLILL L STTLD LS
I|HSL0Ts 2 6TemSmey, QT memeT e, Lseflumss &mgIsGmmL.

Q555 Gamewrd Oy FHmS Gsmevrid (Angle of depression and angle of elevation)

@ Gurmst SHlemLflemevll UMTemev
Camlien@Es &6 @mUnisr, UG menerL
UM &8 [HTLD B S6mevenil STLNSHS Geustor(hiLd.
@ng Hepeisr GUTE HLG SHEITST 6
Comeamsdle Sprs mamdlearmer. @aeumm)
gouGl  Gsmemrd  @n&ss  Csmemrid
sTOTLIL(ILD. BTeUg), SenL[Hlemey LImienels
Camlien@s Sy Cummer @)\msELntumsg)
uremels Gam_lem@Ld lemLflemeull LIMTenels
Comign@hn @ Guwerar  Gsmemrid
©@n&8& Gameuorid sTaTLIL(HILD. (ULLD 7.4).

SemLHlenev LmTsneus Camb

uLLb 7.4

R Qurmer mHL  SeoLhleme
uremeuSCaTleME GG @(mHSTs, HID
Smeemll 2 WTSHH  UGLITmemaTl LTi&S
Gouemomellm&@L. @ns HopailarGurs
B SeorseT M GComamsdle  Glers
L&TSHlemmenr. @sueumn) gOUGILD  Gasmevorid
sm&  Camemrd  eTerlUGILD.  |STeUS),
SleoL[flemev LIMT6m6& Cam g M@GLD
GLoGeowjsirerm LTI 6m6S GCamilgm@Ld
@enL Cuuyster  Camemrid  67mms  Cepmennrid
sTeuTLILI(HILD. (ULLD 7.5).

(i) umfsmeuwmerflesr 2 wird SrUULTeliged LMTemeULTETET 6@ UsTaflurs sHS5SS

uLth 7.5

@& mer@eumLd.

(if) umfemeuwmeri 6@ GuUT@memeTl LTT&EGWL GuTg OUGL gOme GameuuTomeTs),
LU mefledlmh gl LT emauLTaTemTL LITT&@&L GLITE) sTDLHILD @M& 88 CamsrSSnE &
FLoLD.

2 IWITRISET LHMID SMTHRISET CSTLILITETS SHasESsEhsES Siald Smemr LleralmL
Lllg S61T LILIGSTLI(HILD.
() ellermelemens seaueTomsLl Lig&sL56T 95nCsHMaITN) 6( sTarfliL LTSIl LLSems alems.
(i) L& B&6 e wrarhssT (aThHSE STLILLL SLILSmTES GM&SSaL.
(iii) seoTaSIL Coetigll 2 WITGHmS h 6TerTs QameTs. SNTSHMS X 6TerTd G T6TS.
(iv) samssngGs Siay smsr 2 5aln (p&cammmaiiln alldgsms Caimbolshseann.
(V) Qarhssiu’L wdiysemsTi NTHuIC (), Caemeauume ELISeneTs Smetors.
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Aetreu(md G&weur®), woHm eomsemst ol Gummsflsr 2 wrdms, stafliu (emmuiled

seuoTL il 2 SeLb.

Q@ 2 Mighsd GYsdlsr (straw) WSS @ BIOT QW | o gan o
pemeTTemiLS SLLeD.  n6pmm  (pameTamil  STHSL  UNMIS
smedlLer (paper clip) sL(Hs.

@ns 2 MEpgs @elear emuwssHlmer e Gamsoromefluflsr
(protractor) 9jelILiM&Sl6) @MISHSLOTE 6L L 6LD. [IT6VT6ITE)] 61608
SLBIS6 3606060 CIFHTHIS 63(Ih (& SGISCHTL 6L, TNHLHSSISHm60 BT
2 i CQ&Fls.
srélsliunm

e ) N . .. |e@ed
g{g,rrsug,j, BELSU)I_IJIJ[_F,QJ 6)160)61TLLILD, QB&HL}H&B&LDIJLD Q.|61)6‘l)gj IJ6TI'6Tﬂ65 uLLn 7.6

SLLL S ler 2 1w @leunnled e7&TeIg) spetTilements Caie| Glaiiis.
2 Mier&is GWedlerr epsuld yLiGlummeifletr 2 &&lemiul UMT&s. Emeumsrg Gamevoriomeflufleor

Crrgwrs 9erss @ers GeusfGesTsT 6, 2_wirLomser GlLm(memer

Ireihsemer CgThHd @I SHo FHu@ CHTmTSmS ITESD. FHNS GCameuori
srewt, 9|56smemr gerefensr 90°- WeOmHg sflssaD. @Q&ECaTmsma ( sars.
SlemL[flemeuls LiMTeneud CaML g M@GLD, HEMTLLL SSMELD 2_6T6T GTTSHMS 6MTHG (DS X
6T60TS5. 2_60T SmevlgUfledl(mEBg HyLGLTmefler 9)ielILGSHs&E 2 6T6m CSTmEmaILLD O|6THS)
|0 Y 61607 Q& meiemeyLd.

@aumneir o|aTe|SMET 6(h LSS0 GMSSal.

Qumperflear 2 wiyid (h) smesr, 4 = x + y tan 0 eTedTm FLosdrLM el LILGTLI(HSSaLD.

qahsgIssT_H 7.14

200 5 Bempsiter medleormed ep(h, STHMTe SULOUC(H UNHEIS Gy m&SHng. IHS

BT6L HenrTol L &GIL6r 30°Camamrsms FmLHSSH6TTe, STHMTle &Ll LSSl ([HhHS sTalalaTe]
2 WSS LMSSME) 6T60TSH STeu0Ts. (QhiIE) HT6L (I CHT&ECHTLIp60 2 6TeTHTSHS &(H5I5)

gie| STl L SH0\(HhE STHMTesE 2-6Ter GTTLD N 6T6iTs.

UL &&lev AC eT6TLIG T60l6aT [B6TLD 6T60T 5.
ZCAB = 30° mpmin AC = 20018

stear GQEThiSSIUL (heTerg).

. s o_ h
OemiGasmessr A CAB-6 sin 30 =500

— h=200sin30° Lo 7.7

h= 200><%‘100Lﬁ’

BTG S0 L L SSH60mEg srommguller grrin 1001
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THS5HSSTLH 7.15
aeurfle #milG gl meussLILL L e, eTemiwumea) SeomwLsr 60° Camemrdeng srhLO S SIS M.
sreoofludleoT 9jle SeuMMEOHEG 3.5 GTrESle 2 crarg) erenflev, sremflullsor BerSemss smevrs.

gie)  AC srerug) eTsumflemin, B eTeiTug) aeumetT g smuwiyd Gm&asL (HLb.

syeoofluller Bemd AC = X Lf eT6tTs5. E
4]
ZCAB = 60° womin AB =3.5 f sters Qam(ssiul(Derers. E
x 4]
QamiGasmemr ACAB -6, cos60° = AB E
AC .
= AC = AB s R

cos 60 ULLh 7.8

L Xx=2X35=718
sT6orG6nl, 67smafludlear Hemin 7 1F oy @Lb.
THSSSST_DH 7.16

3015 Eerapsiter e SbusHeT Hipedlsr Berid 10315 erefled,  esMweller srmmé
Camemrsdler (Hemr L SS0\mhgl 6TOms Camsuerin) gjarellenes STeors.

giel S eretrug) (gflwesfleir Hemev steoreyld BC 6T6dTLIG) SLDLID 6TEITOLD S oM
G&meTs. c :

AB = 103 erstruigy ssiugdetr Bipedlsir Eemid ersires. Lsiran A-ed
ta,flwesfleir TmmeEGamenTid O eTeiras.

BC =30.
3018
QemiCasmeor A CAB-s, tan § = BC _ 30 _ 3
AB 10V3 V3
= tanf =3
0 = 60° 0
S6miy L SSHedl([mha) tiflwssfler ermm Gamemrid 60°. A 10\@.f9 B
Ui 7.

TOSSSST_Q 7.17

e CamyrsdHer  oeufedlmig 30/ 30 Qammeeilsy HH@L 6@  LMTemaLITETT,
I5CamrsHer o Ffuflemesr 30° WS GComamsHe SreTTSMTT.  SHenrLlL &S0 [HhS)
gumenLw  SenLflemell umTemeusGasmilen@ o erer grrn 1.5 erefle, Casmyrsdler

2 WITSHENEES SHIT6HoTS.

gie) BD eretrug Camyrsdler 2 wirid steirss. AE eTeirug) Semriol L & & @ Lo umieneuwwmerifleir

SlenLHlemeoll LUTTemeuSCaHTL MG @lemL Gl 2 66T STITLD 6T60TS.
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AB = EC era(m&@Lomm AB-&@ @smemmiurs EC- ausnrs. D

AB = EC = 30+/3 1f g
AE =BC = 1.51f steor& Qam(h&sUul (HeTers.

QemGamemr A DEC-6, £
. CD . 30\3 18
tan30° = E A I B
uLLb 7.10
— CD = EC tan30° = 30¥3
J3
CD = 30w

uEre, Garyrsdsr o wpn, BD = BC + CD
=15+30=315.F

THSSSST_H 7.18

Cris@ssmar @ wrsdear Guoursn stoblemme wpilbg, oWihs UGS &y
aflpignilmos, rsdlsr 2 &8 semmu_sr 30° GCame&ms HLGOSSISEINS. LTSSl 2 &8 9|60
IJpufedlmmg 30 L Qgmemeais semrmiusg CsThi&ns) eTerfls, LrSSlT (L 2 ITSmSS Smers.
gie) C ereorm yemefludled Lomd  wpabaysTerg) ¢
sTaoTe|ld LTSSl 2 &5 Somrows GsThHi
yererfl A ereoreyn Gl&meirs. wrglemr B gjip sTeirs.
AB =301 wmmid ZCAB = 30° eTewrss

O&Th&sLIUL_(HeTeTes.
QemGssmsmr A CAB -6v, B
tan 30° = BC
AB
=  BC = ABtan30°
30
BC =~
V3
=10v318 (1)
. o _ AB
@GS, cos30° = AC
- _AB
— AC= cos 30°
ste e, AC = 3%2 = 10V/3 x2 = 20V/315. 2)
,&6al, LrgSHler o wmd = BC + AC = 10v/3 +20v3
=303 1.

TOSSSST_H 7.19

R 9$HGausl Gurr eflomerd, sy wLLSSHOmESG 3000 f o wrsdHs, wnGmmm
IFGousl Gumr eflurarsms Crm Cuarss sSL&SHNG. v sL&EGL GuTg Semr
Ll 5E0 @m @MU L ystafluledmhg eundlar goms Coremgst (psmmGu  60°
wpmid 45° ereofled, 9bs Crr&ESe @reormeug Gumt eflomerd LHMID (e GumT efomeoTid
L HWNMING @LULCL STTEHMES &600T&SH (Hs. (V3 = 1.732)
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girey O steorm Yeireflufledlmi G aflomearhigmer 2 mn CHT&@GSTSHE
G &merGeurmLd.

GIILL Crrsdle 9HGeausl Gumm eflwmearmger @\Teuor(HLd
i@ Gueors wnpmear CriGsSsTs LUnSEGL Gurg gjeumnlsr
Hemeuaser A, B sreirss.

AC = 3000 L erear @& @ Lomm) semyuileo 2_arer Lsiafl C sTeors.

S

3000 - A

snéurgl, ZAOC = 60° wmmid ZBOC = 45°.
I|HGsusslt GumT ailomemis e @ @emL LU L gy h ersrs.
QerkiGamsmr ABOC -, tan45” = 2C \45" 60 =
ocC 0
= 0OC =BC (.- tan45 =1) uLLD 7.12
6T6T 6L, OC = 3000 —h (1)
GemiGsmamr AAOC, tan60® = £C
AC  _ 3000
= 0C= tan60 J3
3000 ., v3
=200 % ¥2 —1000V3 2
/3 /3 )

(1) wimid (2)-60wHE) HL&E S Liug,

3000 - h = 10003

= h=3000-1000x1.732 = 1268.§
@ireior(h 9HGeauslt GuTT ellomeTmisEns @ @il L grrn 1268 L.

TOSSSST_® 7.20

a

R Carursdear opulldlmhgl @ Germsr o Ffullar gnm&Gasmsmrn 60° srers.
Gt Qeuledmng Carursdr o fullsr omé&Gamsmmn 30° wnmid CaTyrsHsr o wirh

%0 L stevflev, G6oTl6T 2 WITHMSHE SHT6uTS:.

giey AD stetug) Camyrdlsr 2 wrid wmmid BC ereTLg) @eiTmledr 2 WITLD 6T6iTs.

sn6urgl, ZCAB = 60°, ZABD = 30° wpmitd AD = 5018 sters QamhissLiul (sTsmsar.

BC = h i L eT6tr8. C
QemiGasmersr ADAB-6 tan30° = ﬁ—g
_ _AD
— AB = tan 30°
s AB =50V/348 (1) h
Gogyid, QemGarsser A CAB-6 tan 60° = % D
g
— BC = ABtan60° 3
h=BC=(50v3)Y3 =1506  ((1)-efmis) 60" 30’
sTeorG6, @Gsorailesr 2 wiyid 150 L. 4 6713 B
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ThSHSST D 7.21

@ OemEssrar s, @, Camyrupn e GOHIIILL @ Gaafluilsy o sraTsr.
Camursdler o AUl mhg LUTT&@L CuTgl, saumnlsr o &8 HmId 9y g &ERINMTET @N& s
GCamemrmiser (pemmGuw 457 womin 60° @i, Camyrsdler o w90 W eefley, seumpsor
o WTEMSS Hetns. (V3 = 1.732)
gie)  AE wnmid BD ersrusr peamGiu sausnrih CamUrseamsiuLd @nléasrmer.

AB=EC stetrmeurn) AB-& @lememriurg EC-o eusmrs. sterGeu, AE = BC.

D
AB = x f wmmiy AE = h 1 eTetrss. A T
[op
BD = 9018, ZDAB = 60° wimih ZDEC = 45° (Qar@ésiu Qemers) — -
AE =BC =/ 1§ S
senCos, CD =BD —BC = 90 — /. e/ B/ A%
OemiGosmemor ADAB-6, tan60° = BD _ 90
— x=2%-30/3 (1 60° -

ﬁ A X B .
QemGasmemor  ADEC -0, tan45’ = DC _ 90 —h uLLb 7.14

EC X

X=90—h )

(1) opmid (2) epSuamBeimia), 90 —h = 3073
31,5661, SeunleT 2 WiTLD h =90 —30v3 = 38.041F.

ThSZSST_D 7.22

sLNsmTUN 2 6rer Glemi@GS STl umsnm eernler LG SLLOLL(HSTET 6( S60MhIS6mIy
afleTs &S Sl60 Herm & Glsmetiy H&@L e SniL, Hps @G Sameuilsy @) LIL &8 emerL LT &Smme.
ILL G s6fler @nésstamammssr waomnGw 30°, 60° wHmId @\ UL @GS EmsdemL GuisTer
grrid 30018 eTevflev, SL60 L SSH60(HHGI Sevmisemr allerssSSler o FHuller SITSHmSS SITewms.
(UL &S EHLD, Senismr allarssn 6T CrTsGsML Ip6) o 6TaTeoT)
gire) A wnmid D seruer peamGuu LimenmuflsiT 9jip(ILIMSLD LHMILD Serkismy ailardsSSer 2 &8

sT60T8. B Lommid C eTedTLIgTT @)(I5 LIL (GS6IT 6T60TS.

L6 L L &SHe0\(H8 somisenr afeTéssSer 2 &6 2 arer GMid h b sTeirs.

AB = x b eT6tTs5.

QaT(H&S &L (H6TeTeme :
ZABD =60°, ZACD = 30° wpmib BC = 300 1f.
QemGsmerar AABD -6, tan 60° = AD

AB h
_ _AD
- AB = tan 60° /“x_&_
_ h =N
sTeorG60l, X = 73 1) 4 008
uLLd 7.15
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Gogyiid, ClemGasmsr AACD-6v,

o = AD
tan30° = AC
_ _AD _ _h
. AC = AD — x 4300 = (1
J/3
X +300 = hv/'3 ()
(1)-sg (2)-60 N6 Hemi_riLigy j% +300 = h/3

h/3 — -1 =300
= /3

2h = 300v3. eremGeu, h =150 V3.
SL& " LS55 samismy slaréssHsr o &dée o_srar gmmd = 1503 (.

TOS5HSST_H 7.23

@ nesr, Seoruledlmrgl 88.2 U 2 wrsHle HenLflemand Camiipsn srmmled K& mLD
(I Lymener 60° sTOMS Camemrsdled LTT&EHnmer. Smrs@n gjeuarg SHenlHlemell LTTemes
CamlimE @emLGw o drer grrn 1.2 8. Siflg Crrw sflss, 90685 QLSS mHE IjasT
LYTEmEITL LMT &L Gurg) Tmm&GamenTin 30° 9156 Gammélng) eTafle, @&a T @l Glaeaflufs
LIGUIT6IT &S SMTSHMSHES SIT6u0TS.
giey  ysmefl A-ufedl gl lmieusit LTemeoTL! LIMTLILGTSE

Q@& merGeumLD.

E, D eretrusar ugyrenrmenrgy) A-sb (pemmGu 60°, 30° srmm

Camenr&ma eTmLHSSID LieTesfler HlemevassiT 6T60T 5.
B, C ereoruear BE = CD = 87 Lff eteur gjsmiowjid lemi_-

878

Hlemeull LMTemeus GSTL Ig6b 2 6TerT LieTef&6iT 6T60TS.

A’, B mmid C’ stettuesr AA =B'B=C'C =121 4

6TEOTMEUTM| S|emLow|Ld, SenTulled o 6irer LieTeifs6iT 6T60T 5.

ZEAB = 60°, ZDAC = 30" LL LD 7.16

C'D = 88.21f.
eTeorGey, BE = CD = 87 If.
GuogyiLd, QemGamssor A EAB-6v,

o _ BE
tan60° = AB
= 87 _ 87 _
AB= tan60" J3 29v3
OamiGasmemmr ADAC-e0 tan30° = DC

AC
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_ 87 _
sTeoT 6, AC = 0= 873

1,566, ugTeT BEIHS Tiw  ED=BC = AC - AB
=873 -29/3 =58V31f

THSSSST_D 7.24

Q@ SLLLSST G m Games sub findmg. seomutlaerer s LsTafluiedlmns

Osme&sLSSHET 2 58] LHMID o) Y Swaimnlsr sHME&GCasTaTmgGsT (PammGw 60° wmmid 45°

sT6oTS. GLoaid Clsme s slouGSler 2 wird 10 L sreufley, SLLL SSH6T 2 WTHmSHE SHTeuors.

&6y

(V3 =1.732)

A srein yemefulelmhgl Qamessbusdear o &8 womin Iy g SweinmlsEr GHms
CamemrmigsT (emmGw 60° mmith 45° eTers.

B eT6tTLIg) SLLL SH60T 9jlg 6T6ITS.

BC wmmitd CD ersaruss (pemmGiu 1L L &6 2_wirLd ommitd G&img &SL0USSI6T 2_ILIT&HmS &
GM&SleTmenr. D
Garhsasiu’Leer LCAB = 45°, ZDAB = 60° wmmid CD = 104§ ﬁ
&néurgl, BC = h 1§ wpmin AB = x L eTetrss.
OemGamemr A CAB-6v,

C

tan 45° = BC h

AB’ 0
: / 60

steorGey, AB = BC gsmeugl, X =h g @ib. (1) ‘ﬁ
GLogyiLd, QemiGamsser A DAB-6v, A x B

- _ BD uLLD 7.17
tan 60° = AB

_ h+10 h+ 10
B = 2
tan60" J3 (2)

° ° hd — h 10
1) mmitd (2)-601 ,h=2T22%
(1) wpmid (2)-dlamba /3

— J3h—h =10

f—

SR

= 5(2.732) = 13.6615

sTeoTGe, S L L Slear 2 wirid 13.6616 .

TOSHSSTH 7.25

E(mEUT SO L SSHe0lmEg 14 L o wirperter o 6Tar 6(h SLiLsdleT Gsh Sar&dlen Hleommis

Qaren(® OsriEssmar @m utmm (paligsr o Ffuflemer 60° ghms Comammsdmin ogem

Ijpuilemenr 30° @M&as Careredamid sreTdnmT sTeslled, Qg dsmer LTenmuiler 2 wimLd wirg)?
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&ie| BD erettug) Qlami@s e LmsnmuilssT 2 WITLD 6TedTd. A eT6iTLIG) SLILIEOIST 9jlg 6T63TS. SLILIGOI6IT

Gue el E steorenin yereflulledmmgl umsmm umissiubhi&mg erers. AE = 14 16.

AB-5® @ememrurs; AB= EC eteormeury EC-on susmiys. P
Qar@ssiuLeme: LABE =30°, ZDEC = 60° wpmith AE =14 1f.
QemiGasmemr AABE -6, tan30° = AE
AB
- _AE _ 0
AB = L2 —AB=14V3 .
b= 30 b=
60T Geul, EC =14V3 (W AB=EC) 3| _on |3
. e . CD y B
QemGasmsmor ADEC -ullev, tan 60°= fite 718

CD = EC tan60° — CD = (14+/3)v/3 =42 \f

9,866, umemmullssr 2 wimd BD = BC + CD = 14 + 42 = 56.F.
ThSZSST_DH 7.26

SoLBmeouley uphg Gsramem&GSL @M, eTw  alluTarsams A e
yereflulledmhgl umié@uéurg gser snms Gamemrn 60°. gjeueiwmerd el flemeuile 15
efleormig &6 LMGS st G0 Yeaflufled B8 b Jpemu eforearsdsr shms Careorn 30°
9,5 wrMdngl. @suailorsrnn 200 /el CassHo LnbE Cl&mery Hhsre, allmerd LmbS)

O &meTiy (H&@L LINTS SlenLflene 2 IWTSHmSS &IT6urs.
Siie

A stetrein Lsimefufedmigl gy smu afomer &msLl
uTIUGTSS Gl&TarGaumd. 9iger gyrubleme E sreirs.
15 eflermys@Eps@l Wt gusmu aflmeréssr Hlsme
D ereores.  BE wmmun CD eretruser gy&mu aflomeori

UM&@GLD LOMMITS 2_LITLD 6T60TE.

30 [] |
ZDAC = 30° mpgus  ZEAB = 60° stenés o ¢
QarhssUul(HeTeTg).
BE = CD = h \fi eT6075.
AB = X Lff T6tTh.

15 efleormig seiflev elomesid Glgsarm SmiLd,
ED = 200 x 15= 3000.f (@b = Geusd X mevLd )

Iismeugl,  BC = 3000.8.
QamGasmemr ADAC -6,

o _ CD
tan30° = ic

- CD = AC tan30°
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IBmaigl, h = (x + 3000)/%. (1)
OemGsmsror AEAB -6v,

o - BE
tan 60° = AB
—  BE=ABtan60° = h =3 x (2)
(1) wpmid (2)-f@hs~ V3x = %(x +3000)
— 3x = x +3000 — x=150016.

(2)-0@mHg  h = 15003 1.
L& AILTETD UM&SEL LTmrs SlemLflene o Wi = 1500+/3 1.

8( oL oeariSlufledlmhbg) (truck) semwemit @m&s ergiaurs 30° hmé Camemrssls e
gmie|s semd (ramp) o smergl. gmie|s sersdler, 2 &6 saruledlmng 0.9 1 2 wirgdleo
2 66T 6T6vf160, FMilES SHem&lewr HeTd Wwrs)?

2 wmb 150 Q.6 2 6irem g, Sl e, oleréEe SUSSsT Wer Hemmeum 15073 Q.5
Berpsiter  flipsmev  sTOLOSSHSETST eTerfley, elleTsHEGS sLuSHT o Fuller FHME
CaTemT&Hmss SITeurs.

A nmid B erettm L&SSEmSE @Ol gmmd 2 U @m&@Ln susnmuiley, epettmi eTLpLILLD
spedlemiLl LMW Gl s @usin. seunlsdmhgl 1 sMmrssHen seommuiaeter L&s A g s
e SenpSlumed o soremrlLbID  Hlemeoudley o eirer L &FF B-smw seunniley  sremrSms;.
AWllemhgl B-&@ emms Goememen 307 ous @msEueurs A ouers B-so
sr&sflama @ allhssre, FHaurdHsE GQor HoLsGuT Iag SoLSsTeT?
(A6t er&aMSemas spedlemin B Casl LoGLmg) 981 sLef(bLd eTeurd Glamers; )

@rey CErssHe e@meur LT CLSPLLE SHeTSHSH M6t
(cloud ceiling) amsvor iyasraLomeT 6(m, ellaTsdlam eefluflsmer
Cussmge  Crradl  Oesmgssres  CensgSnr.
Iefersdeolmrg 1008 smsHe,  seomuiledmisg)
1.5 o wrsdHer Gur@mpssiulL SHewrsmel (Theodolite)
epould Guseyl L Semsll LTi&@GLeurg smmsGamemrn 60° .
sTeafl60, QLT GLosel L& S6rTid sTelalaTe| 2 WT&HS0 2 6Ters)? '
(ULt 7.20).

00 LY

uLLb 7.20

(@Miy: oL CuaeplLs Serd serug eSS GoDhs

2 S Hovaudsnigl YL GuseplLom@Lh. y&smu eforerd urgsmiurs GuGs
2 ITQYLD, S0 @Mrhigad CUTgiLomsr 2 wWr&SHh QL Csepl L S&6Th gL Galetr(hiL.
@reiley aflsrsdler seaflullenens ClemGSsTs G CrrsHE Ceaiss LT CLaeplL &
srsdHlemer eeflTe CFlg HeTHSH6T 2 WTHMS SHTeuoTHMTIT S 61).
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10.

11.

12.

40 Q&5 Ber(perer e 2m&umarg (pendulum), em ww Imeelsr CuTs, 9|86
o Ffllev 60° Camarsms THLOSSIHMS. IHS jmevailed, 2TE6 (Gl GRS
Hlemeus Lo, @nid) Hlenas @ @G o srer &s GmDES STTSHMSS ST6s.

sp6aTmIS6sTenT) CrOIT&ITTa; 2 6 @\, Lonmseaflear Lig) A, B eTettm @\, smé&em&ser 1518 Lomui
10 f 2 wimisafley o)oMhgs Glsmetmemheer.  Iemel SemmuilsdlmeEGn 6@ ausmLuflsneT
pemomG 45° hmid 60° @nsss GCammredl Lmsdlsrmer. gemeal 6T Crrsdk &embiis
GemmeumssT Hampaten LTenSufle swtassSli Lmhg), eI THiSS ILNSSSTE
6Th& Limsmeul Gleumn] Glumin? (@) Lopmhiseflsor 9yig, ausmL gy Sl 66T CrHITsGaHM Ip6b 2 siTamer)

L augafled o 6Ter 6 LmsTallsr swusdHd m aflars@s sbun Hndns.
aul L1 ufi$lufled oyemms P, Q steoregin @\ Ustaflsst eflers@é snusdlerguiles 90°
Carearsms oUbSgISermer. Guain, P-udlmhe ollarés@s swusder o &dullsr
smmé Camemrin 30° gp@in. PQ = 3018 eranflen, ailems: @6 SOUSSHT 2 1TSS ST6tors.

700 f 2 wirSled LMKG18 Gl&metoTiy (H&ELD 6, Camelamifelmng e g gy mrlsr
@@ somrsefl CrOrdrms 2 srer @\ QurmLssmsr 30°, 45° @n&ss Comemrmiseflsy
sTeiTEmmT 6Teofled, Y MN6IT HSHNSMSE SHT6ToTs. (V3 =1732)

FugmsSHle flerm Gy me@n X ererusut, gyaufl fimng 100 B grrssHo unmhs
Qsmevome H&EL 6 Unemauuisneer 30° TS Camemrsdle urisSnm. 965 Crrssle,
Y sreorueurt 20 L o wippsTer sp(h SLLL Sl o F&lullev Hleorm Gssmevar(h 968 LimemeemIL
45° e Camemrgdley LmisSHmmt. @meumid Koy CameiTh e s EmedlemL Gusmar
umemeLemiL eTHIGITSlTTasLI LT & eslsarmenrit sTevfled, Y-USl60)5EG) LIMem6L 2_6IT6IT SITTSH60 S8 SHIT660T 8.

auGLILemmuiled 9|oihgs CsmetTie (H&ELW e LmamTalsT Shuummasuile Sl flamsul
uriemed Gamilpedlmngl 1.5 F 2 wrsHe o sarer pelusms 30° gnms Camsmorsdlo
srerSmmer. eliun 9am&EEs saflurss Csflurssmsw CrITes &(mHLOLMMSMIL
Crrésd moinhg WG s eelusms 45° gnns CosmamsdHe Oseaflurss
SmeiTSMT6dT 6T6ufled, 9EU6T HSIHS SMTSHMSS SHT6U0TS.

e Hneusr 30 W o wrweter sLlLLSSNG aHCr @O L srrése Hhdlmmsr.
IeueIenL W& SlenLHlemeull LMTeneusGam(H sl L SEe0lmhg 1.5 2 wrsdle o smarg.
o6t SLLL &g CrréHs BLhg Qaanin Gurg, &L LLGHer o FHuflsr mme
Gamemrid 30°-dl@mhg 60°9Ls 2 Widmg. e SLLLSmS Crréd pLbhg OFarms
SMTSHMSE SIT6U0TS.

200 9 o wyupsTer Semsmy alarsssSH6T o FFUND (MBS, ST STULTETT 6(h
Ggmenf] LLHMILD 6(H UL & S SeImmm UTT &SI, SmismT afl6rssSSHT |y, Gamen
LHMID @ UG IS 6y Smaufle oGy Criscsm ipan 9mudlsrmer. Gsmeul,
UL @ QL Sweumnler @méss Caremrmigsr (psmmGu 45° mmit 30° ereirs. @lsuaiiyetor(in
UTGISTILTS @68 Goaustar(HGloefle, 9measERsE @mLLu’L ST Gmnhss 300
Iplus @I(Mm&s Gousr(hin. @lemLGlalafl Gammbsme sriuTeart a&sfl&sms 660l 6T
Geueor(HlLd. gjeurt sTESTSHmS 6260 67(LpLIL GoetoT(hiLom?

| 10-941b Gu@LIL] He5sflHLD



13.

14.

15.

16.

17.

18.

ool HlermGeTerem&GLWL @ Fnasr sTmlo, SaoLflmas Cariigs Lrmrs
2 WSS &GS CSTayHEH@L Q@ LMTmears STeadnmer. 6@ GOl
Hlemeouiley HAmieustr 60° sTHMS CamemTsHled LgyTenes smsuorélmmer. 2 HILAlLmigsT sLlhs
Uereori 9|68 Hemeoulledlmmgl Smieuer Lstor(hId LigpITemenTLl LIMT & & LGLTg) eJmmés G mesori
30° &6 Gondngl. srhmlsr Gaisi 29/ 3 BALLD sTenlled, Semrufled) g Limesileir
2 ILITLD SHIT6H0TS.

@ Crrmer GBMEreTme @ CamUrsms Crredsd tandng. Camyrsdlear o Fflulls
HermI& GlsmetoTie (h&@ELD e(meuT Smen CoussSlen oG8 0lsmeunTle (h&ELD 6(M, 26T Slemiu
30° @m&88 GCammmsdle sreamdomt. 6 Bl migsT siflhs Nersrm 9hg 2erigluller
@ns5s5 GCamemrn 60°seafley, CaTUTHme IemLw 2erig Guin &seme HLHLrHiger
sT(H5G16 GlsmerT(EmLD?

@ dewnmss CarensE 6r Smauien L lulle gmubgierst @@ s GHiuur®
Hlemewmsafledlmn gl 9 &Cswnmss Gameafler srmms Camsmrmsar (emmGw 307 mmid
60° erer o smamenr. gyeuail@m HemeiumigeT, QEWHMmSSCSHTT L&l @leneal eLpeTmILD
007 QenE 5815 sSamsdd gmudarnear. @\ HmawunisEhsEn @l Guw o erear
g 4000 &.15 ereufley, QEwnems&GamEns @, L& @0 @l G o 6T6T STTSHmES
srems. (V3 = 1.732)

60 2 wirpsTer 6 CHTLTSSOHHEEI 6, SLLL ST 2 &1 mmid 9yl 9y Sweibnlssr
@M&s8 GCarammmisar eomGw 30° mmid 60° eTafle, S LL ST 2 WTSmss Smeus.
40 1ff 2 wirpsitem s, CaTUTSSHl6T 2 581 HmID Iyl SNl HHES 6(H &60mkISEmIT
allersHler o Ffulleor sTHMS Camemmmiser (WeomGw 30°wmmin 60° erefley, semigmiy
aflersHler 2 WTSHMSS SMenrs.  somsomy allarsslear o FAuledmrg Camyrsdler
I|9 &G 266 GTTSHEDSLLLD SIT600TS.

@ efluller  Cupurinfe e ustafllledlmhg sramnturg, 45 1 2 wrsdeo
unhgl G&mee &G @ OemdlsriLflar gnms Gemeamn 307 9186 2 6eaTg).
Iuysreflufled g 965 Crrsde  sememnfifly GamsllesriLiflear Hipedlsar @n&ss
Gasmeworid 60° eTévflev, Glamedl&mIL (58 @ srifluilear GLomUTTILIHESL @eL LU L & STTHmSS

SIT6E00TS.

gflwrer ellewLmwsg Csih0sH&sa|L.

1.

(1 —sin’f)sec’d =

(A) 0 (B) 1 (C) tan’d (D) cos’d
(1 + tan’@)sin’ 0 =

(A) sin°6 (B) cos’ 0 (C) tan’d (D) cot’d
(1 = cos’0)(1 + cot’ ) =

(A) sin°6 (B) 0 (C) 1 (D) tan’6

sin(90° — @) cos @ + cos(90° — @) sinf =
(A) 1 (B) 0 (C) 2 (D) -1

7. wpdCHTesTafiicy |



10.

11.

12.

13.

1 — Sil’l2 0 _

1 +cos
(A) cost (B) tanf
(C) cotl (D) cosect

4 .4
cos X —sin x =
(A) 2sin’x — 1 (B) 2cos’x — 1
©C)1+ 2sin’x (D)1 - 2 cos’x.
tan @ = ; sTeufl6v, ﬁ -60T Loy
(A) cost (B) sin#
(C) cosecd (D) sect

2
x=asecl,y= btand 6T6'Dﬂ6i], Lﬁ— Zz -60T LI]Q";]I:IL]
a

(A) 1 (B) -1 (C) tan*d (D) cosec?d

secl —
cot + tand
(A) cotd (B) tand (C) sin# (D) - cotd
sin(90° — @)sinf N cos(90° — ) cos _

tan cot

(A) tand (B) 1 C) -1 (D) sind
uL&&Hev, AC = ¢
(A) 25 (5 (B) 25V3 1§

25
C) =2 1§ D) 25v2 1f
© 2% ©) N

A 25if B

uLgdleo LABC = c
(A) 45° (B)30° =
(€) 60 (B) 50 MA 10005 B

@ GCoryrsddlmbg 28.5 U grrsdlo Heam CeremehSGD ot Camyrsdlsr
2 &dlemit 45° TS Camemrsdlen smedHnmt. gjaimemL i SlenLHlamell umismeais &b

soruilledlmngl 1.5 15 2 wrse o sirarg) sTeuflev, GCamLT&Sleor 2w
(A) 30w (B) 27.5.8

(C) 28.5.8 (D) 278

| 10-941b Gu@LIL] He5sflHLD



14.

15.

16.

17.

18.

19.

20.

uLS&lev, sinf = % steaflev, BC =
(A) 8515

(C) 955

(1 +tan?0)(1 — sin@)(1 + sind) =
(A) cos’*0 — sin*0

(C) sin*f + cos*0

(1 + cot?@)(1 — cos @)(1 + cosl) =

(A) tan*6 — sec*d
(C) sec’d — tan*f

(cos’@ — 1)(cot’0+ 1)+ 1 =

(A) 1 (B) -1
14 tan’f _

1 + cot*d

(A) cos?0 (B) tan®d
.2 1 -

sin"0'+ 1 + tan®6

(A) cosec’d + cot* @
(C) cot® — cosec?d
9tan®f — 9sec’d =

(A) 1 (B) 0

D BI%EHS @S5 G5 Nujon?

(B) 6515
(D) 758

(B) sin?@ — cos* @
(D)o

(B) sin® 6 — cos*0
(D) cos*f — sin*f

€) 2 (D) 0

(C) sin*d (D) cot*8

(B) cosec? 8 — cot*0
(D) sin®@ — cos?@

(€9 (D) -9

urey eriGLmev (Paul Erdos) (wmig 26, 1913 — Qeliour 20, 1996) sresrueur

anhiGsfl primL & Gaing seaflgaiue omlept opeut. &emflgadn airarmmls

98ls eamsmllGmauiled oiins sl (emrsmer Geausflulli’ L glest Gu@muéssafls

(PSETEOLOILITETEUTTS @lault &HSLILOSDTT. @58 alemsuile seuuflg Gusng sl GlumsTi(h

gpievri (Leanhard Euler) etsotusur i (G @leimLsor sl gg&seur. stiGLmeo 1475

QIMLESS S (hemTsemariin, lGwmsri(h gy 800 gurmi&els &L (Heny&memuL

&6l & Sl60 6T S jeTaTeoTi. TTGLT6 S6oT eumLpmTfled 511 sevaflgailsy nlepisGomm(h
Geingl gyie| Oeugereri. Guoau, &missdhn gie Osinmg am Fns

CamauuTs:s &(mSlerir.

7. wpdHCHTewTaluicy |



© (L6ITED)I6MIT
©  aUEmETLITLIL| LoMMILD
S6T 96176
“* 9_(Ih6m6IT
% Gnldl
< GasmerLd

© [©\M6ITHS S6TT 2 (hHEUMISET
LOMMILD LOTMIT &>60T 66161

O ITdBEDIRED
(Archimedes)
(287 .. - 212 &l.1p.)
&ifen

UemenL_d&ne  &anilgaeilied
Sf@iseiled Lawp WHbs sy
Cuemguns 2148660 &msL
L@®&mnd.

allg ewelled  Henaulg cumiaen,
Sjeumlen LIPLIL| oHMILD (wpLILIIoNem
Slemiol’s QuinL_aefleh LimLiLpLiLjseh
LHOILD  senjenalsen  ClHL_(LIns
Sa) EIII_Ssbs amauile
LifisnHlujchenng,

Nemarl'uiey

Measure what is measurable, and make measurable what is not so

-Galileo Galilei

8.1 gmiysid
CriGCar_(h& gemmhsaflsr Harmiser, ST allgauniseflsr
SOMETeYSET  LmmId  urlyser,  SlevorolGlummLgeifleor

QIEETUTILSET  WHMID  &H6T  JjeTeSeT 9 Slsrainemmi
uptl  eleuflEEn  angalledlsar @ uGHow  jemalie
(Mensuration) etsarélGmmi. gyssrmimL eumLpeled Lisv flsmevasarflgyitd
Iereilwed LweTL(bheusme GummLlseaflsar  gjerejgamers Lm)
sMug Wsad geudliunrédngl. ojpliLmL algailiudls SerL,
ueT(p&SL  UpOUTLLS6T womid St o (meumisefler (6T.sm.
Camemmisaflesr) eusmeTUTILSGET LOMID  jemeusefleor et
JIETEUS6T Y SleTaunmm &HSSle GlemerdGmmLd.

UoULTin@n serereln@n o 6mem aNHSn oy s
wrGerm gfleflwedlsor (Nano Science) wé&hiu Gam_umbhiseflsy
QRETOTS  SMHSLILOSME. Glerefle, geuaildsn mrGerm
Iflaflwedlear gjare] LHMILD CSTLA 5i6mIs&S5ma LiTLIHSSILD
leTe] SMHS Usorysemer g Glemsrer  gjle LiLemLwmil
IjoL&Hms.

[T @)h& SYSSITLSSH 2 (M6, Sn_LL|, GTaTLD LHmILD
@)emeTThS &6 2 (heUmIS6Tl6T LMLILITLILISET LMD S60T |66 S6T
I SULIGTRINEH 6TELAIT)| SHTETOTLIS) 6T60TE SMe 2 6TGEaTTLD.

8.2 ypuiuriy gyeevg) Gumurliy (Surface Area)
A0l frrsan KerSmss sMins HsEFfnhs

seflgafue  gflermer o T& &Gl s

(Archimedes) eTeoTUGUT 2 (TH6M6T  6R6OTAIGTYET

ImarSg Lphsamern  Gsrhlory  sE

gflwurs 2 6Tl &l GCamer & dleor
ST QETOUTETS), IS &Om 2 (Hemeruller
sargeralled  eperniled  @ITewT(R  LRISTS UL 8.1

@m&E0wear Henllssm. @gmear searamLw s Hnbhs
STEHEMeT 6T60TS SHHSleormi. geur Hlemmey Glsyn (emmemi
LweTUOSS) @ uTsumemu aflsvsdlsr & gemns LEGSIlsr
UTLIenLIS S6uorLMIhSTIT.

Q@ Slevorn 2 (meudSler Umiuriy 9sveg GCmurliy
sTeTLgl 9SmismLil Gausfliymi urliy gy @L.
5661,  @m  uuflorerd  Gumefler
Geuefllussl uriyser GCaibg S Lug
918607 UMmUIUTLIL S @&L0. &l6v &60T 2 (h6urhi&6ifleoT
ymiurillener 9|y o smar LLmiger 8.1
LHmid 8.2 gydlwer aflers @ sTmen. L 8.2

20|




8.2.1 Gmir eu L o @emer (Right Circular Cylinder)

0T augaud LOMID QCT YeTemeus GameTL UL alignl ST SmeTGLIT  6060&)
I emLsemerGim s GO L sTetoremfilGemasuiled sT(OSSS Gamer(h C&m@ssms sermlsris)
spetT) &flurs @QuTmHGIbUle 9|(h&ELD CLTg) el &@ELb Sere_(meuld Chiial L o (memear sTeTLIL(HILD.
@aunemm el Laligal e lILIGSSENEE QFRIGSSTS @)([H6ELOM) meusSLILL Calsum(hlLd 6TeTLImNS

fHlememreiled Gl&mers. (LmT&e LL LD 8.3)

< >

uLih 8.3

susoTsHM |
R OFssHms S6T JOHMID QM UsSSME &FeTss amem® e
PWESHN SPHMIDCLITE 2 6woTLMGLD Slevorio o (Hauld GhiT eILL 2 (HEmer 6TaarLILI(HILD.

OEigLmT
@ABCD (T, Glaeueusid sTers. @)F GleelanisLoTeTs) c
AB eretTm  USSSMSL  QUTMSS QM (PESDHN)
SPOMILGHISTS  SHSIGMD  @\F&sHSILTETE LSS0
ST Ig LG GUITeTM 6T CHITEUL L 2 (Th6m6TemIL 2 (HeUTE&H SIS
@@ AB  eteiTg 2 (emerufledr o&& eTeoTLLI(hID. AB-6oT
iBemd o (mememullear [emd (2-wimb) eteoreyd AD(= BC)-6ar Bombd plef e o e
o (mEmEmUleoT 2D 6TEOTEULD SFMLSELILIHILD. uLLh 8.4

T TR,
B

------- <_£_/

G/

() 2 memsmufletr geliLmsd oL algaild @losmsublissfle,
3|8 emile| 2 memsm (Oblique cylinder) sterliL@ILD.

(i) 2 (mememuller I|FETeTE) 3| 60T QUL flg 6
IpliLrssSnE CFuGSHSTsS G@aomabliueila, 98
oL 2 (memer (Circular cylinder) steliLi(hLd.

(iii) o (mememufledr ~ 9EFFTEOTG < YHET QL g6l
IliTs55nE CsmGssrs @millsar 98 Criai L
2_memer (Right circular cylinder) erestliLi(hLd.

() Cmieu’L o (memsmuflsar suemerLirii (Curved Surface area of a right circular cylinder)
I|mSHlayerar LS, Chiiai L o memaruilsar gl mmitd 2 Fulleveniong 66 ojemaumser
QI LU LGS setTn)s0lamsanm) @lememriums o eitsmeor. GLogyid, =— >
2 (mememwilesr GET& @SS CLMUTLIL 61mETEOITE 2 6TETST6V, 2|8 60T :
urty 2 memeruilesr eusmeuipiiy (lateral surface area or curved sur- -
face area (CSA) ) »jsveug) LmLUILITLIL eTeoTLILI(HLD. o
2_(memaruiledT eUemeTUTLIL = Sjlg F&MMETE] X 2 LITLD

CSA = 27nrX h = 2rrh &. 9@ Ss6M.




(i)  Slevoro Criieul L o (memsmuflesr QLomg&t ULy
(Total surface area of a solid right circular cylinder)
Qurgst ypiuriy (TSA) = eusmeruniiy + 9jielings Ll + Gosb uSs LTt 2z
= euememuyliy + 2 (9elus s LpiL)
=2nrh + 2 X r’
2566, Qurssi upiuriy = 277 (h + 1) & Zje@ss. A

0 8.7
(i) Gmreu’L o sraflmm 2 memer (Right circular hollow cylinder) o

@moys @Gymil, @riurgyml Gurstn Hetrn o mamkgsT 2 araflnn Crial L o (memer
augafled o semeer. N o wimb Glsmetor o erefimm o memerufleor Glouafl gumd LMD 2 6T gyTid
(peomGw R wmmitd 1 erers.

[f

@a6ir susmemuy = Geuafllim suemeTury + 2 U Lm euemeTLITLL
= 27Rh + 2xrh
866, eusmaruriy = 27h(R + 1) &. 9|08 6T
Qurssl ypiuriy = auemeruriiy + 2 X 9jleliu&sLl Lyl h h
=27h(R+r) + 2 X [7R* — 7r’]
=27th(R+7r)+2nr(R+1r)(R—r)
sTeorGeL, 2 aiTaflmm 2 (mememuilear GlomSsLi LmLUILTLILY

—+—R
=27 (R+r)(R—r+ h) & 90@s6r L1088
Guogyitd, 2 _erefimHm o mememuilesr Slpiossr, W = R — r 9 @Lb.
&
@uur_lu@Sudley CemeutiLbhoGuTg) 77 -6r CamrmiL liLrs % 61607 S Gl meTGouLD.

TQSHSSTL D 8.1
8 Slevorio Gt 6L o memarulledr (solid right circular cylinder) gymb 7G&Lf ommith o wiyid
20 Q&1f erefled, gygeor (i) euemerugiy (i) QurssU ymOuriy oy &SLaINmME &T6oors.
22

(r = = 6T60TS ).

&iel I wmhmid h ereruer psmmGu Crieu L Slstorio o mememudlsoT 9yTid HMID 2 WITLD 6T60TS:.

@Ik, r=7Q&.5, h =20 Q&.f

&L, suemeTLITLIL = 2777h Q
= 2% 2 X720

Crieul L o memeruilsar euemeruyiiy = 880 &.0l&.L8 E

Cuetd, Quresl ymiuriy = 27r(h + r) &
= 2% 22 T [20 + 7] = 44 X 27

7
sTeoTGe, Gomsll ypiuriy = 1188 &. Glg.Lf.
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ThS5gSST_®H 8.2
6 Hevoro CuT eu' L o (pememuflesr Qorgs LTy

880 Gl&.Lf?
880&.0la.18 Lommith 96T gy 10Ge.Lf eTesfled, gj6uememeaTuileor

EUEETLITLIOLS SHmevors (T = 22 6T6OTS ).

7
gie|  rwnmid h ererusr peomGiu Sevoro Crieu’ L 2 menearullsar

uLtb 8.10
QUTLD MWD 2 WTLD 6T6aTs. S 6TaaTLg) Sletorn Crhieul L
2 (memsmudlssT GLomS&L UmUILITUL| 6T6Ts.
@@, r=10 G@&.f. Cugid S =880 &. Gl&.f
LOTE o :
@Curay, S = 880 —s 27r[h + 1] = 880 DO G
— 2><%><10[h+10] = 880 everUpLy
h+10 = 880X7 = QurgsLl Umiuriy —
- T 2x22%10 2% Qg liLG e ST LTl
— h+10 =14 =880-2x 7’
sTeoTGeu, 2 (memaruflesr 2 wiyid, h = 4@g.L5 =880 -2 % % % 102
GLoguiLd 2 (memaTudlesT euEMETLITLIL], _ 1760
2arh = 2x 22 x 10x 4 = 1760 7
! 7, = 2513 &.Qef
1,566, 2 (memaruller eusmaTUTLIL = 2517&.®&.Lﬁ’. 7

qThSgSST_®H 8.3

6(, Slevorio GroiT eul” L o mememudles gy rpLd 2 wirpd 2 : 5 erearm ellElGSSl6v 2 smaent. 9| 60T
@ &.0&.1 sreuflev, o (memarufletr QLD LHMID 2 WTLD Sretors. (7 = %fﬂ'ﬁiﬂ&)

el I wnmid h ererusr pemmGiu e Setorn Cria L o memeTulsT gD HMID 2 WITLD FT6ITs:.
r-h=2:5 — 7 = 2 geCeu, r=2h.

EL6MEITLILITLIL

h 5 5
Creul L o (memeruilesr susmerLipiLy = 277k
22 2 — 3960
= 2 X 5 ><5><h><h 7
2 _ 3960X7X5 _
- W= aaxaxT -
h=15 — r= 24=6

5
1,566, 2 mememullssr 2 wimd 156s.8 wmmin gumn 6 Gla.Lf.

TOS5HSST_[H 8.4

120Q@&.18 Bempid, 84G&.L8 el L (pid GlasmetorL sp(m STemsenil FLLILIHISSID 2 (hHEDETEmILIS
(road roller) Qamsior(h  eqm elememum (HHSHL 0 FLILOSSILGHSEDG. elsmsmum’ (hé S smen
sulL(HSS @lsun|menar 500 (W& snHMISET &ipe Geustor(hin. allsmsmum_HSSI_sme SLLILOSS (b

&. 0L (m&@ 75 eousT aigin, S sulLhiss @Gl enmas srebs. (7 = %srs&wa)

8. ojemauiey |




Siaf: sTamaemL sulLOSSID 2 memerullsor gumd I = 42 Q&b wimid Berd h = 120 Qg..Lf.

o_(mememudledr 6(mh (PUEFSDleTTTED } . . I
= o (mememulledr euemETLITLIL

FLOILHSSUILOLD SledledT LTl
= 2rrh i

—2%x22 «42%120

. ;
= 31680 Q.15 2. “
500 (W& snmisefle oo
FOLBSSILGL ELedlsir uiy | = 31680x500 ———— 120 Ggf —————
= 15840000 Q\&. 1f? UL 8.11

_ 15840000 _ 2 _
. = 158415 (10,000 Q. 12 = 1 &.15)

.. .. . _5 75
1 & L (h&@ sLILGHSS Gl GFae) = 100

sTearGev, aflememum_ (HSSHLeme sLILHISS G CTEsE Geme = % = 3 1188.

qdhSaSsT_® 8.5

R 2 etafimm o (emeruilssr o 6 mmid Gleusfl g rmissT WemGw 12 Glg.f. whmib
18@&.18. t6tTss. GLogyid 9ygeor 2 wirtd 14616 eTenflev gjsuememeTudles ausmaruTLiL LMD Glor&sLl
yniurlienusd sresors. (7 = 27—2 6T60TS.)
gial: r, R whmud h ereruer pemmGuw 2 srafimm 2 memaruflsor 2 679y rd, Gauaflgymd wmmi

9 ILITLD 6T60TS.

%5(3@, r=120s.5, R=18G0s.5 h=14Q&.5, 12Q&.f

susmerLpiy = 27h(R+r) = ET::!

tb

=y 22 S

=2X X 14x(18+12) S

= 2640 &.60lg..f —_— l

. 18Gl&.ff
Qurgsl yptiuriy = 27(R 4+ r)(R —r + h) uLih 8.12

= 2><27—2><(18+ 12)(18 — 12 + 14)

22 530 x 20 = 26400

=2><7 7

&6, Qurss ypiury = 3771% &.0lg..f.

8.2.2 Gmif eu L& snldy (Right circular cone)

uefl&an Lp (ice cream) Biroifiu s 1oy euget &b, Camuisy Caifler o &FlLGH), Fi&ssan
Gamomafluflsar Gamin, wmsmsnll masEn sl aigel &evsor (mehandi container) Gumsarm
Sleoromigemer  9leveg GuT@Lsemer HTD  oyermrL  sumpeiley umi&SGomd.  GomeseoTL
ST (HEUMISET WITE|LD CHeLTs ChiTaIl L& &nldl| eligaileh 2 6Teameor.
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(1 levorioll Gummeflesr geliLTsd SwGeT Il L ILGHWTS @(HHe), HILGSuiler Ll
Sread smiarsEaD Gmnhgl GsmsmrtL aimnturs @miSuis e Lstaflufilsd (LpiguomeTmsy,
Iliysrefl 2 &8 sTemmayn oySlevoriols CLITmET &n il 6TaTe|Dd MPSSILEID. ChieI L& &n il
6T60TS o MIDGLITE) &n LDLN6TT e ILIGE) 6L L 611610160 2_6iTerTE) 6T6ure LD, GMBIT 6TEITLIG 6UL L 611lp 6Xl60IT6T
IS SSS6 eoLius e aufiCLE ClEmin 9|58, 9elil&EsS SaESNE CFhGSSTs 2 srarg
sTeoTe LD QUT(BeTL(BID. @M1 LG ufed, CEieI L& 8w lbemL UEmTUNISS HS60T LmLILITLIemLIS
smeoTGUMD. Sp&sTamin ClEseLsLD e(HeIT SnlblilsneT ChTieLTs G LITTE860TLD.
Q@eiigum>
B-ov QemGaremrpeoLiu m; GemGsrar AABC-o 598585 @ smeafledmns
QalpQuOssan. amsstarn Osm@Gssrar ussmsale J6smID 6
UESSHM Qs lpwmear KTma L (hs. Hrme oswle Wesss Gamem® KTme
9|&81856 Garam®h &sCaramsms gesmin @ Somsulle spnms.

sreoreor  flepdng ? @S
Cammsms sYHmLIGTD JOLEW [c—dB  D—g> CD C
2 MHAUSMS  Smeer  (PledHnsm ?
@eueumy SLPHMILCLITE 2 (HEUTEGLD
o (UL (1 CHieI L& Snldl| ILGLD.

A A

QsmiGamemor  AABC gy 6rs,
CemiGCameasms 2 srar_&s AB
6T60T) LSSSHMS |&ETSHE Gamevm(h

360°&Lpaid Gurg) eTMHU(ILD A A A
sare (meun  GEF alLE&  swldy ! !

6T6orLILI(HILD. LD 8.13

@i AB-sir Farsmg swifleor 2 wmin (h) stereyn BC-eor Harsems A

soidlflesr  gumd (1) eteoreyd AC-6or BerSems  &nldifledT  SmULITD
| steoreyid geoussiLbhEng. LSS mhg (BC = BD = r) wnmid
(AD = AC =) stemreyLd gyjnfliwievmin.

QemGasmemor AABC-6d |
SILLLITLD, | =Vvh+r (dsrsrsv Cammlig)
Qerigsgwmn, h=vIE—r

SYTLD, r=+v 10— h® 6T6or8 ST6TOTEVITLD. B
uLLb 8.14

ez
(1) ewdfletr gelLmsd 6L algels) @lseme B
sT6ofl6D, 9} g1 SMLIRS &n LDL| (Obliquecone) S @LD.

(i) swdfer g&&TEOTE ST QUL Allgel
I LILTESSN @G C&FHIGS5STS [@)e06m6v 6Tevfl60,

3|8 UL L& &n L (circular cone) etearLILI(pILD. T A
(i) sndfledr UL eugel Qg LILITE &6 O
OLILSHNG CFRIGSHSTS 2 58 9MLHSHT6) L 8.15

3181 G e L& am Lby (right circular cone) stearliLi(blLd.
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2 emeflmmé aw LoliletT euemerLiyLiL] (Curved surface area of a hollow cone)

R o L& GCamemriugSullsr gumb | srerad g6 swws GCamemrd 0 srera)b Gsers.

L stearLigy eflsuedletr [ferrLd 6T6oTsh. 6T60T G,

2nl _ 360° - g

7 = L 27fl><360o (1)
@UGUTE), BT e’ L& GamemriiLiE s
I TTRISENET 66TNlemeTeT S8 6(h CHia L &
& LoUlemenr GLIMIGeUMLD.

aflevedler Bemid L = 2777, @Imieg, I sTeiTLIS;)

&n_L0LS168T S ITID.
(1)-eNmma HTd GuneIS), i b 8.
27r = 2l x U T Y
= e ><36O° ROl Gsmml  ugdullar g ThismeT
. RETHMETSHG S li o (HTSEGLeUTs Sips
—— r = I 9 . . . . . .
360° STEILD LITHDHIGST eTMLIH6TmeDT.
o oL GamemTiLIG S | Gn_LDL
— r-(0
l (36O°> o (1) —  gmuywrid (1)
A stetTLgy ol L& GasmemTiLiGaulear eflsvsdlear omd (L) — ojp&emmeney 277
i etesflev, iy —  euemerCiugliy vl
|
7z’ — 360° - 0
AT — A <360°> @

G LDLS63T eusmeTLITUIL = 6L GamemrliL@gludlear Ly = A

67606, G LDLNN6BT euemeTLITLIL A = nlz( 32()) = 7zlz(§). (5Lo6tT (2)-60\(HHBE)

1,566, S 06T euEmATUTIL= 77| &. SI0ES6T.
(i)  Slevoro Gt U L& &m oLl GlLom& sl LmiLirLiy
(Total surface area of a solid cone)
SletoTLog &n oLflear GLomS&L ymUiLITLy = { & LDL9l60T 6uEMETLITLIL|

+ UL gleliL@ullear Ly

= zrl + 7r’
SlevorLog aw b feir Qom&sll Upiuriy = 7r(l + 1) &. 9eEGSeT.
ThS5aSST_®H 8.6
@ Sletorio G e L& Subiflsor gy wHmid smywrd pemGuw 356l&.L5 whmin 376ls.L6.
22

6760160 & LDLSl6aT eusmETLITLIL] LOMMILD GlLor&sL1 LmULITLienLs sreirs. (7 = £ 6T60TS)
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&irey

r wmmid | stetrueer (evmGlu GBI R L& &ntDISl6T QyTLD LHMILD STULITLD 6T60TE.

eT6oT(G6l,

91,5066,

r =350e., | =37 Qg8
susmeruyi = 7rl = 7(35)(37)

= 4070 &.0&..8
Guoeyid, Gorgsll ymiiuriy = zr [l + r]

= 2235 x[37 + 35]

5601, Gurggh umiuriy = 7920 .68

TOSHSST® 8.7

Owommid C ersarLieoT (LpsmmGiiep(m, GrbiT 1L L& 8w LoL 63T e LILIG SluflstTemLoiibLopmine &&leTeorss.

B stettug) e LiL@Suilerr eul’ L& sxmm) ellefloiilen s7Gaamid 6p(m Lisiarf] 6T60T85. & LdLSl6aT 9o LILIG SludleoT
i 6 G&.uf wpmn LOBC = 60° eefley, snibller o wimd WHMID EIHETUTLIEHLIS ST68ors.

gial g OB = 6 Ga.f whmid ZOBC = 60 eearé Gamh&siu’ (Hererg.

OemGsmsror A OBC-60

o = OB
cos60’ = BC
_ OB
- BC = cos 60°
BC = % = 12 Q8.5
(+)
2 Ge s
6160106, S tDIl6or muywpd | = 12 Q&5 L5819
GrogyiLd, GlemiGasmssor A OBC-60
o = 0C
tan60’ = OB
— OC = OB tan60° = 63

21,566, g 1biflsr 2w OC = 6v/3 Q&.f
6760106, G LDLS60T euemeTLTIy 7] = 7 X 6 X 12 = 727 &.01&.16.

(@ 0C = 63 - OC* = BC? — OB ed\@haid Qumevmd)
® R @B GlLm
dhSgsaT_([H 8.8

21 Qe.f gyrupetar 6 L SSmHg 120° emwws GCamerin GleTemL Q@b o L&

CamsmriL@deniw G le Qbhss,

SHenL &G0 gn LoUl6iT euemeTUTLIDLS STetors (7T = 2)

7
&6 gnLdliler QLTLD I 6T6oTS
oL CamemriiLgullesr Gamenrid, & = 120°
oL Garamiugduller gumn, R =21 GQg.f

IISET  QYLITRIGHENET  QRETNIMETITSS (I Sn LDLITSENGOTT6V,
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QUL &CaTemTLILIGSWI6IT o) THISMET 66ITMH6nEIIT S8 |S6METT 63(1h Sn LDLITS LOTHMEOITLD.
sTeoTG6Ll, S LDLSl6TT 9l F&HMMETE] = 6uL L 66060l60T [F6ITLD

o°
360°

= 2nr =

360
6T60TG6), & LDLN6OT SYTID I = 360 X 21=7Q&.f
GLogyitd, &= DL N60T MWD = 61"t & GamereTliL@SulleT gy i uith 8.20
=R = | =21Q&.f LTDD! @D -
o LDLSl6BT GUEmETLITLIL

61601 G6, G LDLNN6BT euemeTUITLIL = 777 = oL & Gamevorl L@ dluler Ll

A
= 22X 7x21 =462 5.0515 ~ 360°
- 120, 22 -
=360 X7 X 21X 21 =462 &.6g.15.

8.2.3 G&merid (Sphere)

(I QUL 6ligalS SSL leener 9S6T 7CsHmID @ ol L Sms 9Femss s spnmin
Gurgl o U@L ST o (Heud Gamerd eTeriLbILD. Glosyid, Gesmemomsrg) e (LpLiLiflomsoorl
QUITmETTGLD. YYSMES) eUEmETUTLIL LOHMILD SH6aT D66y 2 6T (h.
(1) (1 SHlevornd GCamergdlenr eusmsrurLi (Curved surface area of a solid sphere)

QeEigmT
ngsm_{mlgsu 5L 0L T(H5EIS Care®), B @@ o L sHar aufCu e mrame
L (0&. YTy el L Sms 958768 s &&Llgemer 360° aLpnmis. orGumg Camsrmin
QurmsiT Lhg GumetTyy smemTlLGID. @IS algaid GsmaTid sTerliL(hiL.

SL&STEID ClFLMTETE 6 CHTETSSIET AIMETUIIL 9|§60T JLTSSHNES ST i
QametioTL 6(1 6UL L SleT LITLILN6IT [HiT60T(S) LOLFISINEHE SLOLMEGLD 6T6TLMS L 2 SeajLd.
® @@ GrHP0 (Plastic) ubms

TS558 Gamer.

® gt 250 @
osrglemiLit) QT (T, &8

€ uiHer WYUUDD LTlEHLLLD
@ SmeT  [Temed  (@lemL
Qeuefluflsarn) smmis. v

® @nmreme QeuerflGu
QUCEET SONINISHEL!
uweru(hSSULULL  HITedler
Bersms 9eTss.

® o .

S IT6mEV freT (& UL 8.21
FLUTSHRISETS LNifl&s.

UL 5860 ML Ig WG| GLIT6L HT60T(S) HIT60 Slsvar(l&emarTiLd SeflS &6l ol L allg aile smeudsea|n
SO 58 @QleaI L SSI60T QY ITRISEDET |66 8.
sN6LTg), Garersdler gyTid = &0 oI L migafleT gyrid .
Camersletr susmeruriiy = 4 X eul L Sdedr upiy = 4 X 77
sTear G, GameTSdlear euemaTUTLIL = 4771 &. 9606

L R 4
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(i)  Slevor gewr&sGsmarid (Solid hemisphere)

Q@ Slerns Comarsdler enowd efiurss GEmmId I ST
I|5CamaTSHms @M & uTsmgsmTsl LfléELh. saubleurm LGSy ,

3|6 7&GaMarLd eTeoTLILIHILD.

T
91,5661, I|TSCHTETSHSH6T eUemETLITLIL = GWTGTTg,g‘,]gu; 6LI6MGITLITLIL] v

= 4%# =271 &. Ie0EGS6T.

Ior&ECamargHler Guresl Upluriy = gers Camargdler alemerurLiL

+ el L LIL@é Ly ST
=2mr’ + 7’

. . . . . e 2 .
Sior&GaTarsSlsr Qrssll Upiuriy = 377° & G ST ULib 8.23

(iif) eerafLpm gemrsGasmerid (Hollow hemisphere)
Ruommid r erestueT (psmm G 2_atafi_mm 9jemrs Gamarsdlstr GleusflLommid o 61T o) TThi61 6T60T .
2 irafMm 9eors CamarsSler euemearLTLiL

_ 2 6mafimm gmné&(ﬁasrrmg’r;gﬁ]s&r} n {g_siraﬁ_ﬁjm 3607 &CSTeTSS\60T

- GeuaflliLm euemeTLITLIL 2 LM euemeLITLIL

=27R* + 27r’ = 2w(R* + 1) &.9j00&6.

Ourési ypiumiy = { Geusfliym euemeTLITLIL + 2 L Ljm euemeTLITLIL
+ ellerflioyls Lguflear Ly

27R’ + 27 + (R — F)

=27(R +7r")+ m(R+r)R—r)
= 7(3R* + 1) &. SGSe6.
TOS5HSST_H 8.9
718 o el L (psiTerm e(m 2-aiTaflhm CamerSSHlanieT 2 L LmLTs 6(, Si&sen el GLom LT
masHlafly grasn QeldHort. ons eress effi sresn Galws HoLsH0Ow 2 6Taflnms

Camergdler 2 L ynliLrlienus sreors. ( (7 = 27—2 6T60TS5 )

gie| o eraflnm CamsrsHsr 2 L uyn el Lid  2r = 7.
Gl L sng&dlear aiym, sraan Gaiws Sl SS(HIb Ly

= Garergdler 2 1 Lm eusnarLILiL

= 471’ = (2r)°
=22 7
=5 X1

566, G L me&Hler o erss QegGin @Lsdlsr uriy = 154 &. Glg.b.
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dhsgIssT_H 8.10
(1 Sletoro e &GamarS et Glorgs Upiuriy 6757 &.6lg..0 sTesflsb o560T ausmeTLITLIMLIS
SITEO0TS.
gitey  Slewro enr&CaTarsdler GorgsL Uiy
37r’ = 6757 &.Qg.8

— 7 =225 ULt 8.25

Slevorio o emr&CaTeTSHleT eusmeruriiy = 271’ = 217 X225 = 4507 &.0&.18.

6757 Q.62

qTOS5gsssT_H 8.11
IOTECSHTET aligl SHletoennrg e Sigiosor 0.25 Glg.uf. gger 2 1 um gymid 56le.8 refley

& Seuorensdlstr GeuslliLm seusmeTLTLIMLS STetors. ( 7 = 6T6ITS5 )

7
gl I, R womid W stsrusT peanGlu gmr&GsaTear algal el o 6T i,
Qleuafl gyTid LMMID SigLo6oT 6TEOTE:.

eTeorGed, I' = 5G&.f, w = 0.256 8.1
- Geuefl gy R=r+w =5+ 0.25 = 5.2508..8

Geuefliiym euemerLiTiL = 27R? \—/
=2x22 % 525%5.25

7 uLib 8.26
91,566, Slevorsuorgdleor GlauafliLm eusmeruriy = 173.25 &.6l&.16.

5@ &.1
0.250&.18

| A 8.1 |

1. @ Slevorn CuiT e L o mememullesr gumin 14 Glg.f wmmid 2w 8 Gla.f. erevfley, e
UeMETLITLIL LommILD GLom&SLI LIMUILITLIEHLIS SHIT600TS.

2. (1 Sletorio Gt oL o memaruflsar Gorgsi ymiiuriiy 660 &. Gs.18. gger el L1b 14 Gle.L6.
6T60f160, 96116 (HEMETUN6IT 2_ILITSHEMSLLLD, OUEMETLITLISHLILILD SIT6H0TS.

3. (1 Setoro GuIT el L 2 (mememudlssT euemeTLITLIL LOHMILD )i FS&DHmeTe] (emmG 4400 8.60l&.L8
Lmmid 110 Ql&.L8. stesflev, ojer6memsmuflesr 2 WITSms LD, A5 L SMSILLD ST6u0Ts.

4. (1, Lmsflemasudley, @su@surrmgum 50 Gl&.Lf. %U@m 3.5 Q_UJI]'(I;[JLD Qasmevor 12 G eul L
o (HEDET g S SITE00TSHET O 6TET6OT. 9|SSIT600TS(EhHES) SUTEOTLD L& 6(h S&IT LI L (55
% 20 eisid stetrenr GlFsvaum@Ln ?

5. e Sevoro G eu L 2 memerwllsor Glorgst upiurly 231 & Ga.lf.  o)g e ausmarurLiy
OLorg & UmILTLILeD eLpstTrleb @T6tor(h) LIS, 6T60{l60, |S63T QYTLD LIMMILD 2_LLITSH6ME S SHiT6H0T 6.

6. (5 Slevoro Cui el L 2 (mememuflssr Gomrss umiumiy 1540 Q&L 2. g)s 6T 2 Wwiromers),
I|lplII&S YYTSMSLIGCLITE HT6T(E) LG 6T6oled, 2 (hemeaTudleiT 2 IITSmE s SiT6ton .

7. @rsvor(h) Gmi e L 2 memersaflsr oy rhiseaflsr afldlgn 3 @ 2 smeors. Ggd ojeumlssr
2 wprisefler e9llgn 5 : 3 srefley, gieumnilesr ausmerLTLILS6 o elldHHSHmes Smeuors.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

(1 2-6meflmm 2 memarwilesr Gleuafliim euemeruniiy 5407 &.Ql&.L8. oys6r 2 siTalll L b

16 Q&8 mmid 2 wirh 15 Q&.Lf. sterfled, ggeir QLorgs UDLILITLIMUS STers.

(I 2 (HemeT aligal @(mLSGLTulsr Geuafliym el b 25 Q&b gger Barn 20 Gle.Lb.
LHMID 96T Sigloer 1 Gl&.Lf eTerfley, 9&GLpmufls CLr&sL UDILITLIMUS STeors.

8( Sletorin CHiaI L& Snbifleor gumd wmmid 2w WeemGw 7 Gle.f wmmid 24 Gls.uf.
6T6vf160, |&60T euemATLITLIL] LoMMILD oL LIMUILITLINLIS SITetoTs.

(b Sevorio GuiT "L & LdLleir o &&&GasmemTid Lopmid gurid WemmGw 60°wHmid 15 Gle.LF
6T60f160, |&H63T 2 WITLD LOMMILD SMUILITSHEDSS SHIT600TS.

(1 Slevorio CuiT el L& & Ldlletr 9jie&&mmerey 236 Gl&.L8 . LmmId gysetr smuwimd 12 Qe
6T60f160, )& LoL60T EUEMETLITLIENLIS SHIT6H0TS.

Crimeul L &t augeilsd Gellsaiul L Qrn@eadliuelsr el b 4.2 L5 mmid 9|&6dT 2 WIfLD
2.8.8. eteir8. @IHGHNEG e Lsmev LosmLpuiledl([mhg) LTSISTES Slgamsr glemflume Wls&sfiurs
epL IO &Sma,) eTeufled, Caemeimer Slgamei glevoflullear LITLIHLIS STevor.

180° emww& Gamsmorpnd 21 Glg.if. gurp Gemeor oL Gamsmor agafleomeT @\(HLoLS
S Ig60T THIGEMET @SS Q[ Suld] 2 (HUTSSUILGIENS 6Terfled, 9|&8n Loilsdr
LTSNS SIT600T6.

Q@ Crian L SHeorns sniflsr grepn smywrpn 3 5 e elldlssdh o sTarer.
I|&& 16T susmerLTLIL 607 &.61&.L8 sTeoflev, & 6ir GLOTSSLI LMLILTLIEHLES ST600Ts.

98.56 &.0l&.1f ymiuriy QeetTL 6w Sletorng CaHMTSSGT Y TEHMSE ST6uoTs.

@ e gorstararsdler eauemeruriy 2772 &6&.L5 srefl, gger Grssh
UMUILTLIENLIS ST600Ts.

@revor(h)  Hlevorin  georSGaTaTRIGa T grRiIGsT 3 0 5 erettm elElGSSl0 o samer.
I|5Camarmseflsr susmsTurliseafler eldlgn wonin Gursst yniuriyssflsr allégL
L SIIAIMEHME; SHIT6H0T S

R 2_6Tafl_nm gjemre&camargsler Gaiefl gumn mmih 2 6T g7 (pemmGw 4.2 6.5 LmHmin
2.1 Q5.5 eTeufled gys6ir suemeTLTLIL LoHMILD GLomSs LMLILITLIHLIS ST6uorss.

Imr&GaTaT el Comam eorufler o Lm euemsTUTLINE 6uiemrd L& GColstoTiplsTers).
I|e6m 2 L Lm ojeFanmere| 17.6 f srefled, m agir UL m&@ I 5 ais, auieord L&
G0 CLT&s CFamels STews.

8.3 sear gjerey (Volume)

@ g1uemy Slev Hlevorott Glum L seflsar pLLTLY C&TLITLITET 860076 (@ S6meTs & 6torGLITLD.

@OGUTE) BT, Hev HeTHMES &6 2 (eI ETl6T &60T 9|aT6LSHEMET 6T6LELITN)| &650TS S (heUg) 6T60TS
STEooTGUITLD. &60T 9|66 6T6TLIGI @SS ML SIS CSTETERD IjTe| I @GL. e Sleoroll
Qurpaflstr seor ojaTe] eTaarLg) Slevorioll GQumneflsr sTeioreming SmifweL g @L.

STOSGISSTLLTE, 6 (1 Sl6vorLoL1 GILIT (M6 61760(S) LIS 5L (& TeaTL (Lplg. 62|)1 6T 6507 670165 6m 85115160

s6r& GITRISTTSL NS 8 (e LomsTTsy, 98860 & &8I eifler sTetorsunfl&ams G QLiGlLm(merflsor
60T 96116 9} SLD.
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UL LD 8.27-60 2 6iT6IT S60TFSSITSHN60T &60T 966
= USs X USSL X LSS 10lg.15
= 10565 x10&.15 X1 G&..f =1 &. Gls.LF.
1Qg.162
1Qg.f

@ Ourmaflsar sargere] 100 &.0&.8 6rars s mGouromerme, 1o, 5
IuGlumrmemsT (ppsugId Hiriu puse 1 &.0s.0 seargsrey Gemsmor 100 |, ;527
SEOTFFSHITRIGET CHem6L TETLINS 26801 &GN,

susmerLITLIsmLL GLITeuGeu &6 gjaralld s(, Lilsma w&llLm@Lo. Glogyid Hlevoriolt GlummLserflsar
@ UQuwrellermed  geumlear seor gjeralled LIHMD HLMISlemeD. Flev SHeor 2 (HeurkiseflsoT
&61T 9|6meY &6 S0 afleurioms SILILIL (hHeTemenr.

8.3.1 GrreulL o memerufleir seor gjemrey (Volume of a right circular cylinder)
() Sevoro CrieulL 2 memerullsir &eur gjemey <o
—
(Volume of a solid right circular cylinder)

Crriau L o henarufler QgL LTLIL LHMID 2 WFLD o) Sieimalssr

QU SsMLIVET 966 |(HemeTuilsiT se6urgj6mey sTeTLILIHILD. V = nr*h

sTeoTG6, 2 (memeruilear &ear jemey, V = 9elILSSILTLIL X 2 WJLD

:727”2 X h oy T

4,566, Crisu’ L o wememullsit et gjemey, V = 77 h 8. I0GS6T YSL. L 8.28

(ii) 2_srefLpm 2 @memerullsir &eur gjare] (LWETLRSSILLL 2 Goors & Hletr asslrrgqarsu)
(Volume of a hollow cylinder)

R mmitd r ereirusar (emmGiu o siaflpm 2 memaruilsar s

LOMMILD 2 61T S THISET 6T60TS. GLogyId N 6T6oTLIS) 2 (hememudledr 2 WITLD 6T6aTS.

GeusfiiiLse L@Sﬁ)muﬂﬁﬁr} {Q_druéaaa 2 (memeuilesr
searoere], V = -

G607 9616 G607 9616

= 7R’h — zr*h
1,566, 2 sTaflmm o memaTufleT &60T a6, R
V = 7h(R* —7’) 8.90@s6T JiELD. =
uLb 8.29

TOS5HSST_[H 8.12
@ Criau L o memaruflssr susmeruyiiy 704 &.0&.8 omid gser 2wy 8 Gla.Lb ereufley,
Ileuamenaruileir ser gjsmene e0lLifle srevors. ( 7 = T)
S| rwnmid h eerueT WemmGw @ Chiai L o enarullsr gy LHMILD 2 WITLD 6T60TS.
h =8G@e&.f, eusmerumiy = 704 &.6\&.L6
eusmeruyiL = 704

_ 27rh =704
— 2x22 %8 =704

7
_ 704x7  _
r= 505y = 14068
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2 (mememuiledr Sergjerey, V = 7r°h
= 225141438
= 4928 &.0lg..f

o (memeruiletr eor gemey = 4.928 O LT (1000 &.Q&.46 = | edl’LrT)

dhSg5aT_ M 8.13
@ 2-6Taflmm @y @ymuisr et 28 Gl&.Lf., gger Geusfl wHmId 2 erell’L migeT
peomGw 8 Qle.Lf Lommd 6 Gl&.L8. eresflsv, @\(HLoLS GLpmulle &6 gaTemeaIs sTeors. G 1 &.6le.Lf
@\moler sTemL 7 Slmid eTeufled, @)(HLILS @GLTUlledr sTemL 6w Setors. ( T = 27—2)
me| T, R wmmib h eresrLesr (LpemmGLu L& @LpmullesT o_6T 9710, Glever] @LILh LMMILD _1WITLD 6T60TS.
$ D) oG GBS b ST LoD
2r= 6G&1f, 2R=8G&.f, h =28Qs.f 60515

st6orGeu, I = 3 @&.f mmid R = 4 Qg @ T

@mwys Gypmuiler sargere), V =z7XhX(R+71)(R—71)

:%xzsx(4+3)(4—3)

sargere|, V =616&.0F.0

280\&.Lf

1&.Q5.8 @\(mLodler stem. = 7 &lymid

616 &.0&.0 @S @pmullsr stem. = 7 X 616 &lymd @ -
9,561,  @mius Gumullsr eren = 4.312 &1.4. ' '

THS5gSST_®H 8.14
6(1 Slevorio GuiT e L o (memaruilesr 9jeliLISsLI LITUIL LD 6ot gjsmey (PeomGiu 13.86 &.0l8.L8
Lmmid 69.3 &.G&.L8. srevlled, gj6uie|mememuiledT 2 WITLD LMHMILD elEMETLITLIOULS STevors. (7 = %)
grre)  AwmmibdV ereruser (pemmGlu ChiTa L2 menaruflsir e liLiS L LITLILLIMHDILD 60T {66 6T6ITS.
sTerGeu, ool Ly A = 7r° = 13.86 &.05.15

GLogyid, 6ot gjemey, V = 7r'h = 69.35.08.15

L) ar'h =69.3 r—
— 13.86 X h =69.3
h = 1639836 =50Q&. V = 69.3 Qef?
Guogud, opeliu&s uriy = 77 = 13.86
22 P =13.86 - |
7 E:alp

2 _ e -
r- =13.86% 25 441 B

r=+441=2.1G@8g.f.
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2 (mememullesr eusmerLTLiL = 277h

:2><%><2.1><5

eT6oTG6l, eusmeTUFLIL = 66 &.6l&.Lf.

8.3.2 Gpieu’ L& amLDLf6tT s6or 9jemrey (Volume of a right circular cone)
r mmitd h eTeTLeT (PemmGIL ChiTaIL L& S 1Difl6oT QLD LMHMID 2 WITLD 6T6TS.

& L0L6tT S6T j6TRY V = Ly whs. IS S6TT. ©)&G,55TS5ms Sp&sTamin GlFweepsL

3
HwumudiLI(h &&eot.

QgL

SS6TL. LILSE60 ST IgILIITN)| &L0 |66 JLTLD oMM 2 wiFid Glgmeter_ o_eiTafiHm & Loy
Lomid o sTeflpm o (memeremi Swmflssan. @UGLTS) BT SpseorL GlFweepeld & oiilsr
&60T 9jeTellenerTs  SHeuoTLlLGUMLD. LoewTed Qjsveug Sreusdlenmed swbifemesr HiTLy. WmE
I|gemer 2 memarwilgier G&T.(hs. @&Cargmerami CETLIhg Oglwn CuTs eLpaTmTaIS)
smmuilesr @miSuded o (memeTiLTETS) L6TTeL / STUSSTE (LP(LPEUSILD HIFLDLILD.

uLtb 8.33

@i eaflu Gewelsdmbg r womin h ssrusr WpeomGw o menerullssr gLTiD LMHMILD
2 Wit e760flsd, 3X (S 1bi6ir ST TR = o (mememulledr SevT oETR| = 77 A 6T SyILIGMLD.

6T6orG6), Em LDLNN6TT S6aT 96ITE| = %X 71’ h 8. SIeEGS6T 6Tetr yiliLieomD.

ThSHSST B 8.15

8 Hlevoro Criieu L& gnldifleir seorgierey 4928 &.6lg.f. LHMId 6T 2 wiyd 24 Gg. LF
6T6af160, 9)&&n LDLS60T QY THMSE GTetors. (7 = % 6T60TS )

gie) I, hwomid V ererus pemmGiu & bifleoT gy, 2 wWiyLh LMMILD &60T.9|6Te)| 6T6ITS.
steorGey, V = 4928 5.0l wpmid  h = 24 Q&1

31,5661, %mfzh = 4928
49280515
. %x%xfxm = 4928
2 _ 4928 X3X7 _
= VI 196. |
&0,  sdifler gurd  r = v 196 = 14 QgL UL 8.34
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8.3.3 e swLilsr QoL saearLgSler sergjerey (Volume of a frustum of a cone )

T CsHmID m oo CrT ol L &8 U ThiSss s, o|Smer e S
Cria L s sn.idl SoL&SELry @, UTshisarms Gl lgamms SmL&EL aepdll  uGdlmw
g Lolleor @lemL_SaevorLd (frustum of a cone) etearGuIMD. @lsemenr SpgetorL Gy eLpsuld oylhg)
GsmeTaTeuITLD.

Qeigimd>
safloeir g Cipms rhSSIS0sTEI®h, YSOmHE @M Chinl L& &nibfemer
2 HAUTEGS. ST IplLTESSHNEG @lmemurs @@ SSSILTD  Hemer ol L ajL.
ILGUTE| HlemL &G0 FNiu s.1b UTESSlmer 55@. 2 emefllid eTepFlstar LGS o1& ?
SleuorLos &w LoLG6dT eTEhFILeTeT LGS Sn Lbiflear @l6mL_& setorLLd (frustum) sTeorlLID. @levsdsar

@umflufied frustum eresruigsir QUITmT “Gloul g GURSSLILLL 6(h Glstor(n sTearit GLmpeTL(HILD.
frustum ereotm GlgmevsdleaT ListTemLo frusta eTeTLIGTGLD.

&K A

uLth 8.35

5601, @@ dlton Crial L& & nfmear 9566 I lTGSSHNE @lememmuTe 6
BMSHST0 Gleul (HGLTE) S &G0 & lbifler gelILTaSCHTH BlenetoThd LG & Lollsr

R

ElenL_s&emorLLd eTelIL(HILD. @lelailenLSs et SSHME @ITeur(h il L LIL@GSlssT 2 stor(h. 66T
IpliLrsSS D LnGmmsrn CLomuESulmID @)msELD.

IHTLD & LDLl6ET (Ql6mL_&&600TL ST SHeor gjememe @)IGCLITS) mevorGLITLD.

Q@ ST @I SSHETLSHT ST IeTe| 6TeTLS  @ITevor(h  Swldsefler  Seor
Ijereseflsor CeumiLim” smL& sadlr CeublmmeimiLosusy.

@ St CEieu LS siifletr @lenl & SeTLSms T(HSGIS0&TaTGaumd. R eTaLg)
QaTOSSULL L. s iifletr QYTiD 6T6TE. I' MWD X 6T6TUST (PmmGIL @lsnL&8600T_Sms healu
@ S sz Sl s 1difletr gTID HMID 2 WTLD 66T, N 6TETUG @)6mL&S600T_SSHl6tT 2 LD
6T60TE.
SNGLITS,

LS s6TL_Sdl6T SHer gjeTey, V = o (BIGET 60T SyTEY

:%x”szx(x+h)—%><7r><r2><x

Camhsau L (&l & Lo NstT
&H6UT |66

V = Lax(R* = ) + R*h]. 1)

3
8. ojemauiey |




uLtb 8.36-e0mEg ABFE ~ ADGE

BE _ FE
DG GE
N R _x+h
r x
= Rx—rx =rh
- x(R—r) =rh (2)
@sueumn), BTd GLMIEIS) X = %
@uCurg (1)-0mhg — V = %%[X(Rz — )+ R’h]
— = %ﬂ[x(R — )R +7)+Rh]
— = Lrlra(R+ 1)+ R'h] ((2)-\is)
@l60L_& &6t SH6T SHevt yerey, V = 37 (R* 4+ 1’ + Rr) &.5j00@&a6.

Gy f
* @evLSs6uTLSHetT euemeuTLIy = (R + 1)/, @ImiE [ = v/ R+®R-r)

* @l &St Qurési uriy = 7l(R +r) + 7R’ + 71, @il = v b + (R —r)’
* (Caieys@Mismen 216060
STUSE =

T SsSST D 8.16

Q(h @levLS&evrL g eileument sumatlufleor GLomum mmID Sy iLim o TThIGET (WenmG 15655
mmid 8 Gle.Lf. Gogyid, oy ipin 63 Gle.LF eTesfley, yG6tT GlgmsaTamsmen 6011 lsb Smevorss. (7 = %)
giel R womub r eerug) pemmwGu eureflufsor Gobum wmmid gyelim uGSseflsr gy rmigsr

sTEOTRLD N 6T60TLIG 9)S60T 2 ITLD (QyLpid) 6TaoTaYLD GlETETS:. 150615

95661, R = 150s.6, r = 86&.f whmid h = 63 Glg.Lf.
sureflulles &eur gjemey = %ﬂ’h (R>+ 7 + Rr)

:%X%X63X(152+82+15x8) 6315
= 26994 &.Glg.f
_ 26994 -, . B o
=000 el L (1000 &.@&.15 = 1 60l L) —
sTeorG6, eumerfludlesr &6t gjeme] = 26.994 eOl L. UL 8.37

8.3.4 GamergSler ser gjerey (\Volume of a sphere)

()  eawm SHeawws CarersSHler sergeray (Volume of a solid sphere)

Sparaild srafliu Cargemearuilsar eLpsuld 6w Camars e 6ot oysmallsmenr
4

V= §7Zr3 &. Q|G 6T 6T60T AJILLIGULD.
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Qetigrd>

LL1gLIMTT R : : e —

IS LTPLD, N 9|VEG 2 WITPETET (1 2 (HEmET allgaIl LTSSITSmS 6THISS)18

Ql&msTe. 9GemenT (PRIGID Sevoteotymey BITFUL. I 9@ yrd Gemsr. (@kig R >T)

Carearsms, 2 (mamaTlLTSSTSS eppsss Gaig) CausfGuiu etoremnfifler &er gjsTafeneors

ser(Hily. @IGLITE Camstssler sergjame| GeuaflGwmmii’ L sevremnfifler &erosmalng
Sl 9y SLD.

sTeorG6L, Gamemr&letr sevr gjerey, V = gmﬁ &. QIVGS6T 6T60T MG Cl&meTeTeVTLD.

QeuefGimmrin’ L
Setrewfi

uLtb 8.38

(ii) e srafpm CararsHler seargjare) (LWATLUOSSLILLL 2 Corss ST &6 9|6rey)
(Volume of a hollow sphere)

I mmitd R sTesTuser (pemm G 6(m 2_safimm Camemsdlstr 26T ommid Gleuaf] o) Thig6TT 6T60T8.
2 erarflmm (Baarrsrrggc,]sifr} _ Qmaﬂé&@a&nmggﬁ]sﬁr} _ {a_sfr@aarrmgg‘,lsﬁr

&60T 96176 G607 9|61T6 SH60T 9616 R
-4 3 é 3 ‘
= 3 TR 3 r r
. o araflm CamsrHer sergere] = §7Z’(R3 — 7)) B.EGSe. uLih 8.39
(iif) Sevorn gjewrs CamerGHer seargjemrey (Volume of a solid hemisphere).
Sletorlo 9T &ECHETaTSS6IT SH6uT 6TE| = 5 X Sletoring CameTSSler &6 geTe]
i
=140
Sletorio 9|mTSCHTETSSH6T SH6T YjeTe| = §7Z7’3 5. 9|0(GHS6.

uLib 8.40
(iv) e srefipmHevoro gjemrsCamersSeir &er gjerea) (LeTUGSSLILLL 2 Govrs & H6ir &6r 9|6may)
(Volume of a solid hollow hemisphere)

2 aTeflMm emTs } _ Qouell gyeorrés } _ {Lﬁh' 6T

Camersdler sergame|| GCamearsSler s6tr g a6 Camersdler ser jaTe]

_2 ) ;
—3><7T><R 3><7T><r

o efpm oeor&CaTeTSS6T S6vr ojemey = %E(R3 —7’) &.90GS6T.




TOSHSST B 8.17

8.4 Q.1 9’ L1 QamevorL sy GCameTalpeal Sletorio 2 Gours 6T1l(S6wTIg60T 60T |6TEMEIS
&enoT&. (7T = % 6T60TS )

g6 I ererug) SHletorio Camar allgel 2 Goums; 6T & 6ToTig 60T SYTLD 6T6ITE:.
95661, 2r=8406s. — r =4.20s.8

2 Geuras 6T\ cuoTig 60T HeoT jeTey V = %727‘3

-4.,22,,42 42,42 UL b 8.42
=377 %70 %10 * 10

steurGou, 2 Geurss sTnfl(G6vomigeiT SHeor gyemey = 310.464 &.6lg.L5.

ThS5HSST_[H 8.18

QR Snldl, QW IOI&ECSHTETD, WNHMID Q@ 2 HemeT &l §o Ipluriifemers
Oameior(heererr. S lofleor 2 WwTlD, 2 (HemeTwler 2 WTSSHMEG SLLTSE|D, Gn @leiawIL,
IuDMlstT TSENG LTSI @IHHSTE @IDe6TIET ST |6Te S EhSSMmLGW 2 6T
NS B5mS56 SITetoTs.
&6 I eTeiTLg) SnldL), QYenTE&EGsHTaTD HMID 2 (Hemarullsir GUITSIRITET SLTLD 6T6ITS.

h eTedTLg emlDl LMMID 2 (Hemeruilear

.
o LD 6T60TE.  6TeoTGRI, = h o@D h
V., V, womitd V, steruiser (LpsmmGILr &n LbL, ' ‘
Ier&0HTeTd  LHMID 2 (HemeTufler — —F—— —

r

S60T QYETEUS6M6T GSPISSL(BILD. LLib 8.43
@oGurg, V:V,:V, = %m’Qh : %7{7’3:7#2}1

1 _3.2 3 -
— = A A (r=h)

- 1.2

31,866., &6t gjea saflsr alldlgn 1:2 : 3.
TOSgSST_H 8.19

(I SHletorlns CameTSSleiT Seor gjere] 7241 % &.05.16 67651160, 9|BH6TT Y THMSE SHIT6TOTS.
(r = % 6T60TS)

&rel I wnmid V ereruse (pemmGi CarerSgleT oy rin mHmID 86T o|aTe) 6T6Ts.
V =72411 60615

r

7 7241 1 S
4 s _ 50688 /
B 3 nr 7
4. .,22 ., .3 — 50688 LLLh 8.44
R Rl REatd 7
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. _ 50688  3X7
rETT X %20
=1728=43x 3°

50661, Garargdler oymn, I = 12Gs.f.

TOS5gSST_[H 8.20
(1 2_erafLmm CamarsSler &6 gjare 1 1:;52 &.0g.1f. nmid 9|ser Gleuafl gy mn 8 Gle.Lf.
6T6af160, 9 SCHTATESHT 2 6T Y TEHMSE SMevors (T = % 6T6ITS).

&mel R womubd r steruer eomGw o arafi_pm Cararsdlsr Gaafl mmid o 6T g ImHiISET T6oTS.

V et6arLIg)| |SCHTETSHE6IT 60T (66| 6T6ITS.

91,5661, S6 lere| V = 1352 & Qeus. r
7
4 o _ 11352 %)

B §272T(R - 11;52

4 3 N
= IXEE(R — ) = 2224

3 7 7 uLLb 8.45

5127 =387 — F°=125=5°

6TeoTG60l, 2 6T gUid I' = 5Gl&.Lf.

1. 8 Slevorin o pemaruflesr gymn 14 Ga.f. gseor 2 wird 30 Gla.uf sterflev, e |menerullssr
&60T Y|ETENEUS SHIT6H0TE.

2. (1 LhHSgIeunsmesrufsyerer Crmurafl MmaumSSE SHearwn 7 Qe el L (psTer o memar
fullg 6 SlenaTemarSHSl60 el FEmm) (Soup) euprsLILhENGI. HLLTSSHTSSE 46lF.02 WrsSnE
aug&emm e Crmumsfls@ aupmisiuLms, 250 CrmumsflsEns e aiphiss CsemeaLier
6ulp FEFTNIl6OT GH60T 6TEN6M6TTE:  EHITEHITS.

3. R Slevorio 2 (HemarufletT QyTid MWD 2 WTSSlET S (HFed 37 Gl&.iB. 6T6ora. GLogyin, )G e0T
Qurss yptiurliy 1628 8.6l sresflsb, gjelie|memsmullstT &6 gaTemeaS SIT6T0TS.

4. 62.37 &.0\a.18. ser9eme| GamemmL 6@ Sl Crieu L 2 mensmullsor 2 wird 4.5 Ga.Lf
sT60fl60, 9|6LR|(HEMATUTET QY TSHEMSE: ST600Ts:.

5. @reior () Crit oul” L 2 memerssaflsir gy rmisaflsir elldgn 2 : 3. G o wrmkiseflsr allégn
5 : 3 erevfley, jeumplear seur yjeresaflsr elS&HmSBS SHrevms.

6. Q@ 2 memsruller 9T wHMID 2 WSt allHsn 5 1 7. Cuyid 9 S6T &6 are
4400 &.0lg.L5 eTevfle, 9jeue(HemaTUNET Y TEHMSE SHIT6TTS.

7. 66Gl&.5 X 12 Gl&.L8 sTenid 9)6meys GlamenorL 6(h 2 Gemss SsL lgement 12 Q.8 o wirpsitem
6(Ih 2_(IHEMEITILITE LOTMAN6TITE SHl6mL_& (&L 2 (HemeTiledT &61T YETEN6LS ST6v0TS:.

8. 8 Olusirdleumsnrg e CHT UL 2 (Hemerm aulgalled 2 erarg). Glusardledlsar Homd 28 Qa.Lf
HmId oyser o 3 L. ClusT&ledlaeT jemionbg enwullsar (lFmeosmul)-6or gyrin 1 oL
sTeufley, GlusaT&lev SMfl&e LITUOSSLILL L LrLILSUT6T S68T (6Tenes SITetrs.

8. ojemauiey |




10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

8.4

QR Heornd s infler gurid woHmid smywrd WemGuw 20 Gla.f whmid 29 Glg.ub. eofls
II5S\TTLOS & LDLI6IT &60T |6TEM6LS SHITEHITS.

LOTSSIEBTTEUT6T 6(T, Hl6toTLoS Sn LdLSl6tT 99 F&HMMeTe| 44 Glg.f. Lpmith &6 2_wiyd 12 Q.15
6760160 9| SEH\600TLOES G LDLN6IT S6TT Y|OTEMEUS SHT6VITS.

Q@ UTSSEITD @l S&eor b algaily 2 6Temgl. SS6T Gumum QUTiD WHMILD 2 WFLD
peomGw 8 Qe.f mmid 14 Qa.f sreite. YLLTESTES 6T Hargere) 070 &.0&.8 eresflsh,
I LILSSHSEVIETET QUL SSHT I TEHS6N6TE ST600rs:. 3

@ Cmial L& & lflsr @lemLsaamL sl @munipn emwons el L eilaflioyseaflsr
anmere|ser (peomGw 44 GQef womn 8.47 Ga.f esre. gser owpn 14 Qe
6T6uf160, 9611616ML_& S 60T SS\6IT S60T |6 TEMEUS SHIT6HITS.

5 Q&.uf, 12 Q&.f. womid 13 Q&8 uss geregsT Gsmsmm @ Gamtasrar AABC
aergl 12 Q.. Bempstem 95607 R USSSMS IFSTSHE Gemem( spnmULHLEUTS)
2 (HEUTELD &n Lol S6uT YjeTemeas Seuor(HlLillg.

8 SHletorto G e L& s biflear gurpd 2w 2 : 3 ereorm eESSH0 2 6TaTG). |S60T
ser gjerey 100.48 &.Q\&.L5 steufled, 9i&am bLllsir eTWTSmSS SeuTbiiy. (7 = 3.14 eTeirs)
(1 GBIt U L& sn 1nlfletT Seor 9)eme| 216 7 &.0l&.L5 mmiId 98w ifler gy rid 9 Gle.Lf srevfley,
I|H60T 2_ITSHENSHE SHIT600TS:.

Gamar augelleuemiomhg 200 @)miny Getor(hgssT (ball bearings) spsuGlsumesTmin 0.7 Glg..f gy mid
QameorLg)l. @ @unllear gLisdh 7.95 Symd /Ce.lf 3 erefled @mwyS @ storhsefleor
Heomenws sreors.  (Hleom = &6 geTe| X YL TSHS)

@ 2_sratl_mm Carergdlsr Geuafl Lmmi o 6T gy rmigsT (PemGW 12 Ge.f mmid 10 Gs.
6763fl6y, |SCHTETSHEGT SH60T HETENEUS SHIT6HITS.

I 9or&Camasdlsr ser gare] 11527 &.0\8. L. steuflsd, 9|&60T aemETLITLIL| ST6tTs.

14 Q&.1f uss IeToyseT OSTEITL QI SHETEFSITSSN @MmEg OlaullpCh&EsIL@HLD
BlaLGLflu sw D16 S6ur gj6Temels STetTs.

7 Q.1 gmb Gamer GameT aulg e LTl &THN FNISSILGLEUTE 9|S60T ) TiD
14 Q.1 915 9 SsMGsTe, guailm Hamausafls uyTsflsr serasmalsaflsr alldlssmaes
SHIT6H0T S.

Qememrz g sere_(meurger (Combination of Solids)

BL(LpEDLIL Q6oTmL eurLpafley, @\Tsuer(h 260608 HSNES L6V @)6METTIHS S68T 2_(ThEUBISETITE)

aper eflsmemum_(hi QUIMDEDLIGST, ITSHEThIGET, LTSERISST, SMmalssT GuTsTmeumlsneors
SITevor S GOITLD.

SetoTL_l6115? N

BT @eueilenemrhg &er 2 (maukisaflsr eumearUril LOMID Ser gjerellsneor Tl

P
3
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@emenhe ST 2 (HeusSdHler Gursst Upluriumerg  sueilenhs 2 (Heusse
@memrmgleTer  SHere (Haumsaflar  Guresl Upiurliyseflar s (hsasE Swnrs  @\(hss
Couetmripiilevemen. @mHe Gumdleid, uvL 8.46-60 @lememihg ST 2 (HeusdHler Crss
UDLILTLILITETS) Sj6Ue(hHeuSSle) @lensuuThgl6Ter Snlbl] LMmID jemr&SeasTarsdler LUmriLrLiLgeflsr
S (HENGGE suMEL. Gugid geailmahs 2 (HaSSET ST I6Te| IL6TE @)memThgsTer
Sjsueiletor(h) &6 2 (Heumisaflsr ser gjTa|seaflsr & HSNISEGE S Y GLD. UL SS0HHS),

&6 2_(HeuSSletr GLomGsLI LMUIUTLILIETe| = 9(emT&0HTeTSS6T aemeTLITLIL + Sn LDLl6dT amaTLITLIL|

&6 2_(HeUSS6T H6ur YlaTe| = Y eorSCaTaTSSler H6ur jare| + e LlileT Seor YjeTe

dhSg5aT_0H 8.21

(I SlevorLo Lnrru@urrmsmmu_lrrmgj gmna&(ﬁa&nmgg‘ﬂm GLoev En_LnL|
ememoTi S A1ig AN6D 2_6TEITS). 60T EGCSHTETLD LHHMILD & LDL| I SILEUMANEET QY TLD
3.50@&.16. Gogyitd Glumbemioulles GLomgs 2 wirin 17.56&.'stesflev gLiGlLmbsmLo
WM&l LWETUGHSSILL L LrSSleT &6 QjeTeneld Smetors. (7= %)
ey  er&ECarer UG : | byl uGd :

i r = 3.508.8 i I = 3.5Gs.8

owmbh =17.5 — 3.5 = 14Q&.6

—— 1750515 —y

uLtb 8.47

Glumbsolo Gwf&sL LWETLUESSILLL | _ Ijors Camemiu@dlufsr 4 & DLILIG SludledT
LOT&S\6IT S60T 266 60T 9616 SH6UT |66

1
3

(2r+ h)

r +=7ar'h

= %x%x(zxas + 14)= 260.5

91,566, rliGlumbsnin Gwmfléesl LweETURSSIUL L r&Ser ser gare| = 269.5 &.6ls.16.
TOS5HSST_[H 8.22

(1 CamliemLiLmenT )| o|emT&CaHTaTSS6T iG] 2 (h6mer @)6n6unThS 61lp 660 2_6TT6TG). 2 (hM6ITLI
u@Sullesr 2 wimid 8 &8 nmi Camiemuufsr Glrgg 2wy 11.5 Ga.Lf. erefle 9&Camlismuullsr
Qurssll Uplurlieus sreos. (7 = 7261'631'65.)
girey Ieor&Casmer LG : 2_(HemerTLl LG :

i, I = Grgs 2 wijih —8 Glg.if. | 2w, h = 8 @&.L6.

— r=115-8=35Qef | oy, r=3508u5=] Gouf 3
Camusmuufler Grgst ypliuriy = [ georsGamer u@dlullsr susmmunﬂul '

+ 2 memerl) LGSiler auememLITLL LLLb 8.48

=271 + 27rh = 27r (r + h)

=2x G xg(5+8)

sTeorGeu, GamlismLuilesr GorgsL ypuupiiy = 253 &.6l&.L8.

8. yjemauiey |



TOS5HSST_[H 8.23

QR FT&HS6N FolL Myomerg 2 (memearwiler g &l @emenrns algailed 9eHLOnhSI6TETS.
S LTSSl Gorss 2 wirih 49 1. gyg6r gjeliurssdlsr efl L 42 18, o emerliLmg ST 2 wirL
21 16. Gueyid 1 g.8 Hesmer glemflufer allene I12.50 ereofled, LMy emwsEsE CoHemeLTeT

Hesmen glewflufler alleneenius smers. ( 7 = % ) 1
T |
i \
2 (H6M6ITL LG g Lol UG 3
@0 Lib, 2r = 4215 ayrih, 1 = 2115 N I
=
o, 1 =218 2w, i, =49 —21=2818 S
o LD, h= 21.f gmuyui, | = /hl2 +7r J.
42,8
=v28° +21° .
uLto 8.49

=774 +3°=3518
Coemauimer S&smer glevfluflsr Qmrssl UniLriy = 2 (el LiGSuler aismamurLiy
+ & oyl LGSWletT euemeTLITLILY
=2xrh+ wrl = wr(2h + 1)

= 22521(2 X 21 + 35)= 5082

sTear 6w, HGsmer giewfluflesr uriiy = 5082 &.1.8
1 5.8 g smer giewflufer aflsmer = 312.50

sTenTGev, CemauiLmenT SSsmer glemflullear Glorss eflsmen = 5082 X 12.5 = I63525.

TOSSSST_DH 8.24
@ 2 ataflnm ComersdHler Geafl Hmid o 61 el Lmissr oG 8 Ga.Lf wmmin 4

Q&.1f. @&Gamaromsrg o Mm&sIU B 8 Gl el L (perer GEir oL Sletoriod

G LDLITE LOMMMUILIL L6V &n LDUl6OT 2 WITS6m&HE SHT6uorss.

gie] R wbhmid r ereruer pemmG 2 seflmm CamergdHleor Geuafl Lmmid
2 6T QYTLD 6T60TS.

h Lommud 7; eT6bTLIEDT (LPEBMGLLI G 61L& S LDLIIEET 2_LLITLD LOMMILD 9 TLD 6T60TE.
2 eiraflmm Gamerid
Geueflall b o 6redl L LD o LD
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PQ-&@ [Olmemmnurgald  o|seir
@m upriseflgid U (@lememor
Comhsmsr  amfs.  Gloul (hs
Carhser, 'L Smes shdHlsEL
L 61T 61fl & 61T 69 607 63 ) G LI T 63T )]

200




QmmEis aumUGSTD), 6( Hlemevuiled oyeuailm, ListarflsEmLd spearGCmmGlLmearm) GUTmHSI6mSE
smeoreumd. PQ-&@ @lememrure gmunhg Oa hisGarhisaflsy AB wnmid CD gy St
I LSms peomGiw L wpmin M ererm ysteflsaflsy Garhdlsrmer. @mig GCasrhsar AB
mmitd CD ereoruser aul’ L Sdleor Goed peomGw L wpmid M- gjmwns GsmhiGsmbigsT
sTeorLL(hLD. Guogyin AB gy 68 CD-6(8) @lememTiune 9|alenSILLD HITLD ST6oT60MLD.

Q&g >

6(I UL L_LD eU6mITHS) Djeevl L SHlett GLosb PeTearm LieTerflemiL |

GMlEsain. U550 sTiigwg Gumew Letefl P aufiGw Lev
Carhsemer ainrs. P euflFblaaaid @&CaT(has6r el L Sle
@reior(p Usiteflaseaflsy endlédlsrmer. CrisCarbser L0, 1,
Lommid /s gy e e’ L Sems (pemmGi A, B, C ommitd D eTetrm
LH@mmm ysraflufaid shHéSamer. @&Carhst ( Ly,

LpmId [, gpdlwer) el SHlevenwts e HisCaThieeT | -
LG LD. Qyeurmed £, eraarm Gam( ol (b P ereirm e Liemaifludlsd

L. [HGW o' L Sms Qsm_ & Gsmdng. @&6aTH /) gy ars)

yerafl P-uflsd geueu’ L 5@ susmmuiu@l CsTHhiGsT(H

6TeoTLILI(HILD.
R LSS0, Asrhtar@n, 956sTH yamaluie aemrwlulL gy rwi
ReTMI&6CsTarn C&n @sgl maTuma BT 9 MlGaum. A

AP oergl el L8NG OeuafGw 9gemwng P smerm
yereflulledlmibg eul L Sdler Gy gjemions A etearm Leerfludled 0 P

susTUOILL L QamOGasT(h eTeaTGLITLD.

QemiGamemr AOPA -89, OA | AP 5
2 2 2
OP” = OA” + AP (Ngraren CanmedHler Lig)

AP = OP* — 0A”.

9.2 g el LsHNG CamhiGst(h ausmrse (Construction of a tangent to a circle)
ED @IGLITE) Sp&setrL (emmsafls QeTHOCsT(HISET almTs Unl SNHELTLD

() eoLWSmSL LLETLHISHES C16DITE60
(i) QarhGar® - mrem Canméeng (Using tangent-chord theorem) LwesTLHGES) suEDTESH6.
9.2.1 el L&SNnE @@ CsTHCSTH oIS (LLGmaL LiLerL(bSE60)
(Construction of a tangent to a circle using the centre)
Tl
(W UL LSSl QsThHiGasT(HI, 9568THI0sTH oL Smes tgm(Hin UsTaflufsr aufGu
QEsogin LT(LLD 660TMI&GSTeTN)| ClETHIGSSTEtTEnE.
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dTOS5HSST_H 9.1

3.2 Qlg.f. gympeTeT UL LD RIEHTS. UL ST Gy P steorm ep(h LsTaflemit GMiSs
Itysiefl euflG spp, CBTRCHTH 6uEmTS. (MLILSMS LILIGTLI(HSSIS)

Oarhssiu_(Hararameal: o L dlsr gurn = 3.2 6ls.Lf.

GLIGO)U'(BDEU)'[I]:
(N
(i)
(iii)
(iv)

(V)
(vi)

2 gafliuL Lb

3
T

<

y 7"

O-smer emilLms:s Gsmeur(h 3.2 .. gl,n@sirsrr eI L LD 66D .
oL Sdler GLosv P etearm Lsitarflemins @mlsg OP o @lemstorsss.

P-sow emwowionss Gamssor(h OP-6 L eteirm @)L S&leb Glaul (hidLilg 6( euL L aSley
6D &.

isueNsoedssr Guosd LM = MN = LP ersirmeury M, N etsirm Lstaflsemar @,
2 MPN-6r Gasmemor @)(pawGlai’ e PT alsnrs.
TP & T’ susoiy Ll 1e Caemauwimesr QaTHCHTR 7" PT susniys.

J @l |

P eteormy yemefl euflurs OP-&@& OQem@ssrs CrisGsr® PT susmrngild
QaTOGsTH auemmweTLD. @G PT earug) Usiafl P-ullsy ojeminhg GeTOGsHT(H I @ib.

9.2.2 QarOCasrh-mran GCanmsmsl LweaTUhSE oIl L SHear G gyemhs
Herefluflen Qsr(mCam®h susmrgsv. (Construction of a tangent to a circle using
the tangent-chord theorem)

ipe

CesTOGCsT(H — Hmever GemmLD.

6 QUL SSIIGTET HT6oT LOMMID G607 6(H (pemeoTufley jemunbg GBTHIGEHTH L&lunmnins
@emL_Gunerer Gasmevorin, mmevsfleir spstTmieil L a1l L & Sevorigsd Qjemioi|ld GameorSSNEEHEF FLoLb.
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TOSHSST_H 9.2

3.2 Q& gyrpeTar UL LD AImTE. AL SHlsT Ged P etettm LsTaflsmisniis: Gmss)
Iierafluiley CEThHCasTH-nrster CanmsmaL LweaTLHSE CSTHICEHTH aimTs.

Oarhssuu(Hsrarameal . oL Sdlsr gumn = 3.2 ... o geflliuLLb

S

emm ===

‘"""3.2 Q&5

A

v

~
Y
~

(i)  O-emeu sowiT&S6GTsoT(H 3.2 Gl&.L8. QL T(LPETaT QI L LD IS,
(i) e’ L&&HerCLosv P eteorm Lsitarflemiuiss @& ss.
(iii) yerefl PeufiG s7Csemid 6w mmsvar PQ susmiyss.
(iv) P ummib Q-m seiliss) R ersirm Lseflemw Leiraflasst P,Q mmid R sTeTLem slgsmy
(6T BEHHL THITSlensufsy gjemiowomy) GMl&&ean.
(v) PR uwmmid QR- gy Sliuereumsnm @)6neuoré:ss.
(vi) P-e0 LOPT = ZPRQ 6uenis.
(vii) TP & T’ ousor 196 Caemeumesr QarOCHT®H 7 PT-smiw 616mys.
9.2.3 el LsHnE GeuafllCw gemwns Lataflulelmrg ol LsdHng asrhesm®

Camg a6 euemygev. (Construction of pair of tangents to a circle from an external
point)

() e LssnE CeuaflGw gyemns Learaflulladlmnba oL sHmE @irer@®
OaTHCHT(HISET QMITLICVITLD.

(i) el Lrmser, sul L Ouflgluflsy 90°—emiut eTmL(HISSILD.
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dhSgISsT_H 9.3

3 Q&L QLTpsiTeT UL LD AIEDTS. UL ST emwsSlelmhbgl 7 Ga.Lb. Gsmmeuaisy
@ Usteflemws @Gmlsagl, guyereflufledmng ol L &8N QarOhCarssT asmrs. Gogin
QarhiGsThisa 6T Harsme oeTheI 6T(SIs.

OQarhssiu(Hararameal. oL gdler gyrin = 3 Ge.f., OP =7 Glg.Lf.

2 Sl LD

T

suem(Lpemm (Construction) >
0] O-smeu emwownm&& Gsmenor(h 3 Gl&.6. oy TL6TaT eI L LD RIS

(i)  euLsdHnE QeueflGw, oL swwid O-ulelmhg 7 Q&b Ggmemsuaisy P srerm
yereflemw @mlsg OP-emiu @)emesorss.
(iii)  OP et emLOW&EGS5815CaT(H auenrs. g OP-emiu M-6b Gleul L L (Hlb.

(iv)  M-sow smoworgelin, MO (= MP)emeu oy riomgei Gl&msser(h m6mmm, i L asns.
(V) @ueior( eulLiseEnd T whmid 77 -60 shHé@Lin.
(viy PT wmmin PT" eueorss. @it Gomeuursr GemHGsTH&ET o) @LD.
QaTHGaML Ipstr Harid, PT = 6.3 @lg.Lf.
&iflumT &&60
OemGsmessr AOPT -60
PT =voP*—or* = /7 _3*

=,/49 -9 = /40 <+ PT = 6.3 Q&.f. (CamrmuLoms;)
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9.3

snmeTGsTmL. @ flelle mmd

(vertical angle) wmmid 9YLlILSSSSEHES TSI
2 58186@ aumMUILLL §58150sm(h (@ltitude).

IelIL&ESSS0(MES THT 2 FH5E eusmmuILLL
ph&CsTH  (median)  srUulLme)  eTeMeumm)
(PSCSHTETOTLD EUEDITEIS) 6T60TE SHT6toTGLITLD.

glevorigsdr GLos) 9emond e L LILGSenI 6mT&H60
(Construction of a segment of a circle on a given line

segment containing an angle &)

Cam _(hsglemgesr g ImoES oLl LGS

UEDITILLD (LPEHMEMILIS SHT65oTGLITLD.

QUEDIT (PN

()
(i)
(iii)

4.2 QgL oy TeiTer 63(h 6L LD UEHIThG)I jeuail L S&lstr GLosb sTESHEmID 6(M LieTarflemiLigs
GNM&S. oI L Sl6r eLiugmsll LisTLhiGS gsTafl aufiGw GasrhiCsmH amrs.
4.8 Q&L QY T(LPETaT 6(H QUL LD DTS, 6L SHletT GLosd TCHeID 6 LisiTarfleminiss @Gnl.
QarRGsT® - BT CanmsmsL LaTLhSS LiLerafl aIfGw CETHICSTH umrs.
10 G&.f el Lpsmem 6h OILLLD 6uemTs. AUl LSHr mwusSelmng 13 Gle.Lf.
Gamemevailed P ereorm Lsmeiflemws @mlsg gitisaflufledmhg oL SSmeE PA wmmid
PB st6trm Qsm(hHGaT (a6 eemThE 2|S6T [HaThISmeT 860078 (5.

6 Gl&.Lf o T(P6TET (1 QUL LD euemTh &)l 9)S6ir el Hledlhng 1065 GigmemavailgyisTer
@ ustaflows @mss. guystaflufedmhs oL 55nE CsTOHCETHISET amIhgl
I|560T BeMISEmaT 5600155 (h5.

3 Qe greTer oL SSl6T eowwsHlelmigl 9 Oe.f Ggremaeais e UsTaflmuws
©M&s. glysteflledlmphg ol Ls585nE QarOtasrOser amrhgl, JS6r Harmgamear
&1 &S (h 5.

W&GsTamrmssT auemrged (Construction of triangles)

IBITLD 67M&6TTG6 LSS 9|aTe|&6meaTiLLD, CamemThigmeariLn Cl&TeT(h (P& CHTEmTRISET aIEmITLL

(1) oppiussn (base), o &s6amemTid

(i)  Soueluss, o &H&5CHMEmID LHMILD

Gameord - o erar &S Carl(hs

Carhssiu L Garamsme 2 6TarL &l

BC sTe0T) G&HTL (NS GI600T(h ELEMITS.
yererfl B -6v, ~ CBX = 0 sueniys.
BY 1 BX eausors.
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(iv)
(v)
(vi)

6TELEUM)) (LS G SITETOTLD GLIEMITLLIEVITLD 6T6OTLIEN S LTl63T61(THLD
Ligflemeuserfley alleurflsaeum.
suem(Lpemm (Construction)

()
(i)
(iii)
(iv)
(V)

(vi)

(vii)

J @dlier |

BC-6t7 soL01L5@&5815CsT(0H eusnrs. 9ig BY-emw O-6 snhdlésL (.

O-emeu sownwiomsein, OB-emiw gymiomsea)n Glamsor(h i aI L LD IS

oL SHeTGLosd A steatm LisTaflsmi @ml&s. QamHhiGam(b — mmstor Canmadlsr Lig, GlLifl
afleo BAC oy 61 Coemauurer o &8&Gamsmnn § Qe i L OIUGE Ji@LD.

I|igILSSLD LMD 2 FH&CaTsm D Glasmsuor(h (&Gsmemrd alemrgen. (Construction of
a triangle when its base and the vertical angle are given)

I|gLILI&S(LD, 2 &&1&CEHTEwT(LLD STLILILL M6

Car(hsgier( AB aisnrs.

yerrefl A-60, ZBAX =0 euenis.

AY 1 AX eucors.

AB-6tT 60L01LIS@GSHSISHCHT(H DTS 3|8
AY -eow O-60 shF&aL (HILD.

O-6m6u eI, OA & I TTSH|D

GamesoT(h 6(m UL LD 66DITE.

oL L S&letr Lommm)| e L Sgleuorigev C eT6oTm
yemsflemit @Msg AC mmit BC eow

(@lemeTTS 5. >2\

AABC er6iTLg) GEHemauument (& GamsmTin o &L

Guoayid, 968 )9l IL&S jaTal, 2 FH&CasTamT(D GsTemrL Lo &Garammisefln
(W (P&CamemTd A ABC 6760 [HTLD AflLsVLD.
@I, AX L AY. 8661, ZXAY = 90°.
Gueyin, OB = OA. (oL SS6tT S TTHISET).
AX steorugy A etearm Lsitarflufley gjemions GeTHiGamh wmmitd C sreruig) el L Slear GLosy
IPWES (b Uster.
sTeorGeu, L BAX = ZACB - (QarTOCasT(H — Hreter GammLD).

GoGeuwsiter LLGFlL e L gdleor Gueo C,C) C,,... gpdlu ysTaflsmer aHSEIS

Gamamme  p&sGaremhsst  AABC,, AABC,, AABC,,---  gpélwemen  gCr

I|gILSS (LD, Foo &8& CamemT(pd QsmeorL (P& CSHTEmTHRISATTS S{HLOLLLD.
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9.3.1 gpluss, 2 &56smemrn wHNIL 2 FHuldlmhs IelUsESSSNG aUemTLILLL
G58156am[H SrUULLT (p&GsmemTd euemrge. (Construction of a triangle when its
base, the vertical angle and the altitude from the vertex to the base are given)

TOS5HSST_H 9.4
AB =6Q&.f. ZC = 40° npmid 2 &8 C-leflmig1 AB-6@ susmmuliLl L &S8180smL Lpeor

Ferid 4.2 Qg.f. Qamesor. AABC euenirs.

Qarhssiul(ereremel : AABC -0 AB = 6G@&.8., ZC = 40°,

C-u9e0\mig1 AB-88 susmmuliul L @&8186am iger Bemd = 4.2 Gl&.LE.

2 el Lb

C

M
6 Q.Lf.

KLEDIT(LPEDM

(i) Garihsgier® AB = 668 sus)g)naa.

(i)  £BAX = 40° eter Q&G oLy AX euemrs.

(iii)  AY 1L AX eusores.

(iv)  AB-6iT souis@ 58186 Car® ausnrs. g AY wnmin AB-gySwsraimenm pemmGu O
wpmitd M yereflseafley snHéSHms.

(v) O-emiw smowiomse|in, OA-6m6 QTTSa|D ClSTEIaTL UL L LD RIEDITS.

(Vi) el ugd AKB eteitug) Gamemrid 40° Ql&memTie (h&@L0.

(vii)  eoLWEGS550sETH MO-, MH = 4.2 Q.18 @mé@h ue H ersrm Lstafleni @ml&s.

(viii) AB-&@® @emsmnurg CHC' susnrs. 98 eul L gems C mmid C’'-s6fleb shEs@Lo.

(ix)  AC ummid BC @lmemrés @)giGa Caemeanums (ps&Garentin AABC @b

J Gmliysor |

@mi@, A ABC’ serug) Gaemaumss whGmmm (psGamemeTid o @Lo.
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9.3.2 9pliussLD, 2 F&CaTamTD LOHMILD IplLSSSSHNEG auemmuiul L HH&EGsST(H
STUULLTe (P&GamemTid ausmysev. (Construction of a triangle when its base, the
vertical angle and the median from the vertex to the base are given)

TOSHSST_H 9.5
Iglinsssn BC = 5.56s.16., ZA = 60° wpmid o &8 A-ulledmhg) susmmulin’ L H&6smH
AM-sir Femd = 4.5G .18 Q&meir. AABC eusnys.

Qarh&siu’ (Hsrerene : AABC -6, BC=5.508.8, A = 60°, BO&CsTH AM = 4.508.15.

2 geaflluL b

>

[

B 5.5@&.15. C

'm! .
M 5.5@8&.L.

60°

ELEDIT(LPEDM

(i) BC = 5.5 @&.18. gjeraierar s(h CHTL(H&gI6mT(h 6EMITS.

(i)  yemefl B euflGus L CBX = 60° eT60r @I(H&GSL0 Llg BX 6UEDTS.

(ili)  BYLBX auenrs.

(iv) BC-6ir eoww&@s8156amr0 auenrs. g BY wpmib BC-semer O wnmid M -ysteflseflsy
FhSHS5SHMmE).

(v) O-emeu emwworse|n, OB-emwu gyrorseln Gerem( oL amrs. Ll Lsarfl
K-08 @0&s.

(vi)  Guifiu eflsb BKC gy g Camemrid 60°-eé GQametorig (& @LD.

(vii)  M-g eowowions:s Glamstor(h 4.5 e gympetear e ol aIsmrs. 9|8 I L Sm& A Lmmin
A" erefseafleh &bdé@Lo.

(viii) AB, AC gy dlweTeunsnm @)smeoorss.

(ix) AABC Sjvevgl AA'BC 6T6oTLIS) CSHemaiument (p&GemeooTi gy @L.
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ThSHSSET_H 9.6
BC = 4.508s.86, ZA =40 npmid o &6 A-19eSmng BC &@ susmmuin’ L mHl&Csm igsr
Bemd AM = 4.7 Qa.18. steor @S0 Lig AABC susors. Gogyin A-ullsdmng) BC-&@ susmmuiiu’ L

G&5850HML Lp6dT [HATLD SIT6HTS.
Garhssiul(hsraremeal : AABC-60, BC = 4.5Q8.18., ZA=40" nhmid
Bh&GasT igetr Harid AM = 4.7 Q.16

Nl\

UEMIT (LPETM

Q) BC = 4.5 Q&..f stemr @810 Lig 6 CHTL(DSGl6tT(h 6L6mIT 5.

(i) ZCBX = 40° grerr @& @&LD Lig BX o6nss.

(il)  BY 1 BX susorys.

(iv) BC-er emows @5550sm0 aumrs. 98 BY wmmid BC-smer wepGu O wpmin M
yererflsefled smhdlsasL (HILD.

(v)  O-smeu sownwnomge g, OB-g gymansea i Glsimeson(h 6(h 6L LD a60N8. kv LisaiT] K-ené; @piiés.

(vi)  Guifiu eflsb BKC gy emrs), o &85Gamsmrid 40°-8 Glamsomig (& @Lb.

(vii)  M-g smiownons:é Gsmeior(n) 4.7 Glg.Lb. gy mueTer 6 il aImTs. 9|8 AL Smg A LmHmin
A'-gafled &hS&@10.

(viii) AB wmmid AC gflueramem @lememrss. AABC gjeg AA'BC Gsemauumeor
WP&GEmeToTd g GLD.

(ix) CB-sm9 CZ susory (0.

(x) AE 1 CZ eusors.

(Xi)  ©58566sT®H AE-6T Borid 3.20lg.L6.
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1.  AB=52Qs.f Berupsisr Cam (H&sievomgetr g 48° Gamemrid sTHLOSSID oL ILEGSlemiL

|G S.

2. APQR-6 gjpliussid PQ =60&Lf, ZR = 60° ommid 2 & R-60mha PQ-&@ suemmuiin L
&5815CaM 196t Bemid 4 Q&.18 ererr @mE&GWTM APQR ausniys.

3. PQ=40mf LR = 25° npmid 2 &8 R-60lmng PQ -&@ susmmuliul L 58156 iger Beamid
4.5k steorn geressT Gamei APOR 6l60rs.

4.  AABC-6, BC = 5Qguf,, £A =45 uwpmib 2 &0 A-mhg BC-6@ eusmmuii’
BOSCHM g 6t1 Bemid 4 Q&8 ete0r @)@ Ly AABC ausnirss.

5. BC=50&.f, ZBAC = 40° mmid 2 & A-s0mng BC-6@ susmmuinl L pHl&Csm Ly sor
Bemd 6 Gl srsim gpemersseT Qeseion_ AABC ausnirss. Cuogyith 2 &8 A-aSlmhg susmmwiug L
&5SISCHTL Lp6tT FETLD ST60oTS.

9.4 eulL prH&TD suemrged (Construction of cyclic quadrilateral)

QM BTSTSST EHTenE o &dlsEmn, @ oL SHr Lflsuio D

IIEOLHSTEY YHHTHSID 6L Hrhsno (Cyclic Quadrilateral) stamiL(bid. e L

EMsTSSlr eréli Camemmsst Lilens HiMILs CaTemmmigamT@L. JSTels)

TSI GamemnmIgaflor sn(hige 180° o @in. s6n1 SmeoT, 6(m oL HIHSID

ELEMITLL 055 ATELSEHEG)L LSS SE[hS 6T 26 s0sT LTS LomeTs).

CerhssiulL  garasmers Osmer® el Lrmmsrn ABCD

A B
6UEmTS60160 2 6iTem LIsuGoum) Ligflemsvasemsl LS smevarGUITLD. ‘\/

(i) Qerhssiu’L geresmers  Gsmam® 6

D
o galliuLLd ausnhgl AABC 9jfoegl AABD 616D C

(i) ussmsst AB wpmi BC-senéE @@ 08 [
& MI(HILD C&mIE581506sT(HS6T I|BTeUG) />$
LIS G 58160sT(ssT (Perpendicular  bisectors)
auemrs. gjmeusst O-alled shlSsL (HL.

(iii)  O-smw smwworseyn, 04 (= OB=0C) & gymorsaid
Qameaar(h A ABC -sir smmieu” L b (Circumcircle) suemirs.

>
S \JJ el
w

(iv) Qamhssiu L gemelemers Csmsor( ETeTsTaIg) >
2 &8 D-28& smevors. ADommid CD-&aemer @)6metnrss.
(v) s&mnGurgl, ABCD sretrLg) Caemauums L HIM&In o &L.

&0y (uflmaliu@sSHiararaurm) CETHSSILLL aTa smeTs Olsmsor(h oL HTHSITLD

6T6LIGLITN)| UEMITELS)| 6T6TS SHiT6uoT GLITLD.
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() eweoTm LSSRISET LHMID (T, cpsmevailLLd. (i) @eT(h L&SSHmIST LHMID @revT(h

epemevedl L mugsit. (1i1) eLpsiTm LSSEISET LMHMID 6, Camemerid. (V) @\Tevor( LSSHISST

Lnmid @ireser® Camemrmiser. (V) 6 LSS HmID eypern Camsormast. (Vi) @irssor(

U&SmISET, 6(h GCasmemrid LHmID e, @lsnemr Gam(.
UM | - eLp6ITN) LISSMmISET LML 6(T eLpemevailL 1 GleT(hiSsIu@Ih CUTg) BETMHESTLD 616D &6
(Type I- Three sides and one diagonal of a cyclic quadrilateral are given)
TOSHSST_H 9.7

AB = 6Ge&.f, AC = 7@&.f., BC = 6 Qauf. mpmio AD = 4.2 G@sLf. 9)smeyser G&mesorL
oL prmsrn ABCD suemrs.
Gar@ssiul(hetersnel : eu’ L mmn&rn ABCD-s, AB = 6Qg.f, AC = 7Qg.f,
BC = 6 Q&.f. wmmid AD = 4.2 @&.L8.

C

2 el UL LD

D
[e2]
e
[+
N >< &
. & ' 6Ga.L5. B
E R
S
< %0
=
A \6@&.@. B
ELEDIT(LPEDM ><
i 2 _geUILL LD 66w 60 QBT(HNSHSLILIL L 9|61T6)|SH6m6ITS &&. AB = 6Gl&.Lff gemesier
(i) 5 58l i 9 &l 9
(1 Cam_(Hssis(® alemrs.

(i)  yereflger A wHmd B-emw emwwwrss Csmam®h peonGu 7 Gslf wpmw 6 .
uTerer oL elmssT (arcs) auemys. gmeusst g C ereorm Lsmaflufled shdls@1n. AB
mmid AC -gemeT [@)en6mrss.

(ili) Gar (hsgeorhast AB wnmid AC-seflar mwsEGSSISCHTHSET amIHg Ijemel
a1 Ysrafl O-o smevors.

(iv) O-g emwwrseun whmid OA (= OB = OC) - gyrurse)n Gsren® AABC -6r &Hm
QUL LD 66D .

(v)  ysrefl A-sg smiowionsé Glametar () 4.2018.L85 gy mpersT aulLalls ausmrs i8I &M eI L SHms
D-60 & &H&&L (L.

(vi)  ADuwmmin CD gy SweTeumenm @leneorés. @)8i6a1 GCaemauumsr eu L mrmsin ABCD gy @.
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auema |l - @irewor(h LssmIGeT LHMID @\Fevor( epemeveil L miseT Garhissiupn CuTs)
QUL BmHsTLD eusmrgev (Type 11 -Two sides and two diagonals of a cyclic quadrilateral are given)
qThSHSSET B 9.8

PQ = 4Gs1f, QR = 6G&Lf, PR = 7.5 Gl opmiid QS = 7 QL. gjemeyser Glsmesor_
o Lpmhsrn PQRS asmrs.
Gar@ssiul(hetersnel : eu’ L pmn&rn PQRS-6, PQ = 4@&.8, QR = 6@&.8,

PR = 7.50@&.8. wpmio QS = 7 G&.L.

2 gl LL LD

66D (LP6MM \<

(i) esalluLd aumrmng, 9Ho Gar@sslul L gamasmeTs GNssan. Carl (hssgism@b
PQ = 4Q&g..5. susoiys.

(i)  yeraflser P ommid Q-emw eniowioms Glgmeter(h) (pemmGiu 7.56lg.L8. ommid 6 Glg.L8. gy mpeTer
oI’ L aflhseT auemrhgl, Sjeme shH& L0 Uerafl R s smetors.

(i) PR wmmid QR-semer @)enemrs .

(iv) PQ wmmid QR-sr emuils@58160arhser aumrhg jmel shd&EEn Lstafl O-ameaus
SHIT6H0T .

(V)  O-smeu emwomseln wimin OP(=0Q=0R)-smw gyrorsea)n Gsremrh APOR-6T shm)
QI LLD QI6DTS.

(vi)  Q-emeu sowowioms:s Gameior(H) 7 Gl gy r(LpsTaT 6(h 6560 UMTS. |G FMMI QUL G608 S -60
&h&&GLD.

(vii)  PS wmmib RS-semer @leneurss.

(viii) Gaemauwmssr eu_L_prsTi PQRS gy @io.
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suems 111 - epeorm LSSMISET LHMID 6@ GCameord GsrOSsUu@L CUTE QI L HTHSITLD
suemr&ev (Type 111 Three sides and one angle of a cyclic quadrilateral are given)
qTOSHSST_H 9.9

AB = 60&.f., BC = 5.50&8.., ZABC = 80° wmmito AD = 4.5@&.18. gjsre|ser GlametorL
L mrmsrn ABCD susmrs.

Garhsslu(heterenel: 'L prmasrn ABCD-6, AB = 6 @&.8., BC = 5.50@&.18,
ZABC = 80° upmito AD = 4.5Qg.L.

X

/

(i) 2 safliuLL ausmrhgl Sl QSTHSSILLL aTE|SHmTS GN&HSE.
AB = 6Gl&.L8 Berperer e Cam_(HSS6mor(D a6mTs.

(i)  yerefl B eufiGu LABX = 80° sTemid Lig BX suemiys.

(iii) yerafl B-smw emowions:s Gemer(h 5.5 Gla.L8. gyrwersr o’ Lalle aimre. o8 BX-smw
ah&&@L Yerefl C sTeirss. AC-6olL [@)6n6mrss.

(iv) AB wmmib BC-&aeaflsir soLius@58156am(hser aemihg jemel shdleEn Yerafl O
6T60T&.

(v) O-smeu smwowiorseld wmid OA (= OB = OC) gyrorsea|n Gsmsr@ AABC-6T sHm)
QULLLD 66D S.

(vi) uyerefl A-emw emwwonss Glemeo(® 4.5 Ge.l grpsTer el Lel aemrs 95
anmie’ L Sms shdl&ELn LsTafl D erers.

(vii) AD wmmib CD gy &liusmeumsnm @)6nemorss.

(viii) Ggemeuwimssr eu_L_wrme&nn ABCD gy @t.
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ouema 1V - @ireior(h) LSSRGET LMMID @reor(h CamsmmigsT GarHissiudL Curs oL
BTOSILD ausmrgey (Type 1V -Two sides and two angles of a cyclic quadrilateral are given)
ThSgSsT_® 9.10
EF = 5.2@Q&.f., £ZGEF = 50°, FG = 6 Q&.f. wpmid ZEGH = 40° 61601 o661|&61T
Gamesor el L mrmasnn EFGH suemirs.
Qarh&sLIUL(heTeTenei: o Lkmnarn EFGH -6, EF = 5.2 Q&.8, ZGEF = 50°
FG = 6 @Q&.f. wpmis ZEGH = 40°

X 2 SeIILILIL LD
G
G H .
40
o
Y &
o 50°
)
g E 5.2Gl.5. F

><—T
/
Q
_

. X
66T (LPETM: /
() &2 gailliuLLd aumrhg IS QESTHSSILLL I6Te|SHmerT GN&Hs.

EF = 5.2G&.18. Berperer Cam (HSg1600r([H a6mTs.

(if) ysmafl E-60, L FEX = 50° 6Teqld Llg £X 6U6MITS.

(iii) F-emw emiowions:s Gsmeoor(h 6 Gl&.f gy rpsTear 6 ails ImIHS 381 EX ol 5hS6 @1
yerefl G 6T60T8.

(iv) FG-eow @ememrss.

(v) EF wmmin FG-sseflar sowwus@s8s Carhser sasmrs. gemeuser Lstafl O-
&h&HSL (HILD.

(vi) O-emeu emnworsen wpmid OE (= OF = OG) -g gymursein Gsren(h AEFG -6r &)
QUL LD 6D S.

(vii) ysmefl G s, LEGY =40° stegioLip GY eueniys.

(viii) GY gyerg smmiei L Sms e (i ystefl H ereores. EH-00 @lememrses.  smGumsg)
GCamauurer i Lprmsrin EFGH gy @i.
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ouma V - @ LSS, omid eperm Camemmast Qarhssiu@ln Curg oL ETmarD
susmrgev (Type V- One side and three angles of a cyclic quadrilateral are given)
TOSgSST M 9.11

PQ = 4 @&.f., ZP = 100°, ZPQS = 40° mmid /SOR = 70° 6TegildLilg 6L L HTMHESITLD
PQRS suenrs.
Garhssiul(heraremeal: ol Lkmnsrn PQRS-6,

PQ = 4Q&.5, 2P = 100°, ZPQS = 40° wmmib ZSOR = 70°.

2 geiliLL LD
S R
o
o 40;70
P 4Q@5.16. Q

X
6D (LPEDM: %
() 2-saiuLLD aeITHgl, S QBTHSSILLL aTe|Sm6TeEGNSHS.
PQ=40&.. gjereysTer CHT L S8i600T(h 66D
(i) yerefl P-s0 LOPX = 100° eTemld Lig PX 66D S.
(iii) usrafl Q-0 LPQY = 40° eTemuid Lig QY auemys QY gyergl PX - S-60 shHl&HsL (Bl
(iv) PQ wmmid PS-sefler emos@ssis0aThissT eusmnhgl gjme hdl&@Lo LisTsfl O-amiuis
SITEU0T 5.

(v)  usefl O-emeu smwowiomse)n OP(= OQ = OS )emw gy morsea)n Gsre(h A POS-6T SHm)
QUL_LLD 66D 5.

(vi) yerrefl Q-60, LSOZ = 70° eremid Lig OZ 66mTS. G 0L L S0 Lisarf]l R-60 B5&sL (L.
(vii) RS- @lememorss.
GCaemauumer e L BTM&TD PQRS gy @Lb.

9. QFUILpeOD QULg ANUIH |



susms V1 - @lr6uor(h) LSSmISET, (I GamemTid LommILd 6(5 @lemennrs6am () Gamhi&sUu@Ln Cums)
UL L BTMsTLD eusmrgev. (Type VI Two sides , one angle and one parallel line are given)
TOS5HSST_H 9.12

AB =5.80&.16., ZABD = 35°, AD = 4.20\&.L8. ommitd AB || CD eteatm oysmev&6ir GlgsmesorL
oL prm&r ABCD susnrs.

Gar@ssiu’(hetarenal: e L mmosyn ABCD-6, AB = 5.80&.1.,

2 geflluLLb
ZABD = 35°, AD=42 Q& whmib AB|| CD.
D C
X
k=)
&
D C Y <
-~ 350
A 5.80\&.15. B
XK
.5 AN
< S N/
B 35°
A 5.8Q1&.L5. B
X
BUEHIT (DD N

(i) e saMiULL aueIHEI, 60 QaTHSSILLL IaTe|smsT G0ISHES.
AB = 5.8 Glg.Lf. gereysTsT (T CaML(h&&6tT(h 66T .
(i) yeirel B-6b, LABX = 35° steuibLig BX 6u6miys.
(iii)  A-emw emwwwrss Gerem@h 4.2 Ge.f orweTst gf ol Leall amrs g BX -emw
ahdle@L Lstefl D erers.
(iv) AB wmmib AD-seflsr 6mL0iLISES8150HT(HSET alemrs jsme shdl&ELn Leteafl O-6Teirs.
(V)  O-emw smwwinm&ay, OA (= OB = OD)-e gymurseln Gsmsser(h AABD -6
&Ml QUL LD 6I6MITS.
(Vi) DY | AB eTegibuiy DY ausmrs 98 oL S5m0 8hdlé@Ln Lsrafl C eTeors.

BC-sow [@lemeunréss.
(vii) Goemeunwumser eu” L prmsTio ABCD gy @lh.

| 101D QUGLIL| HETTSHS,



1. PQ = 6.5@&.f, QR = 55 @&.8., PR = 7@&.f. wmmid PS = 4.5C&.L8. eT6tTm 9jere g6
QamesorL eul’ L mrHaTD PQRS ausmrs.

2. AB =6 Q&.8., AD = 4.8 @g.f, BD = 80&.f. wmmid CD = 5.5 Ql&.L8. sTeotm Ijare g6
Gamemr oL mrm&nn ABCD suemiys.

3. PQ =5.50&.8., QR = 4.50s.8., ZOPR = 45 wngid PS = 30l&.18. g & gjare|ser
@amesorL eul L mrmsrn PQRS auemrs.

4. AB =7@a&.1f.,, ZA = 80°, AD = 4.5G@&.16. nmmid BC = 5Gl&.L8. 6T60tm 9)6m61i8561T GlasmenorL
oL mrm&rn ABCD sueniys.

5. KL =5508&.8, KM =5@s.f., LM = 4.2G&.18. wpmid LN = 5.3C&.18. o9& gjere|ser
GamesorL eul’ L mrmarn KLMN susnrs.

6. EF = 7Q&.8, EH = 4.80&.18., FH = 6.50&.8. wpmid EG = 6.6 Gl&.Lf. gjsmeyssT Glamesor.
oL mrm&rn EFGH eusnrs.

7. AB = 6 Q&.f., ZABC =70°, BC = 50@s&.f. wpmid LACD = 30° gyélu gere|ser
@amesorL eul L mrmssmn ABCD susors.

8. PQ = 5 @&.f., QR = 4 G&.f., ZOPR = 35" womin £PRS = 70° ouélu gjere 86T
GamesorL eul’ L mrHaTD PQRS auemrs.

9. AB = 55 Q&.f.,, LABC = 50°, ZBAC = 60° wpmin ZACD = 30° gy &l 9|6me g6
Gamesor eul L mrm&rio ABCD susors.

10. AB =65G8&.f, ZABC = 110°, BC = 5.50&.18. wmmitd AB || CD stetTmeumn) oy6mLoid
oI Lkmmsrn ABCD susors.

2 mIGEHSESS Gsifljwnr?

1901 s6v spsulaum(m gy stor(id @wmiSliey, Gaudufiey, 2 | H&w Mluiliued (omSginiL)

@& nmin gemwd g &iu gmmsefle Snnhg afemiEGaiée GLmmus G
Grruev Lifls (Nobel Prize) eupmisinl” (b eum&lms. svasieor B Lpeor s m&GammoLilgierer
CETL QM&SLLemeT eeud et Gammid aupmisiu’(h aimmn @it uflsmearg)
Q@ 8TautsHs AllmemEL. gy mme semflgsdneg Crru ufls: arisiuhaSme.

giouGss &efls  swl Lemwlumed  (International Mathematical Union) mmears
ETHSERSES R (Pom BLESU Cumid sTatss &emfls STmSe WL 6
UGl (psomd 40 QLSS SLSS&TS @Tsuor(h), CLPEITN) |EV60S) HT6TE) S6mflgailien
TS EHSE aupmsILEL amg Ll ugssn (Fields Medal) sterlu@lb. L6l 6
U555 senflssdnsmer Grrue Lfla ster LmymlLUu(bhiEIng).
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°  gpiyein
®  [@\(mUly euemeTeEDITS6Il60T
EUEDITLIL_BIS6IT

o Smly auemrULmig6T

QIel ALEIVBMTTIRE
(Rene Descartes)
(1596-1650)
L9pnenen

QL_cvandig e, Lo glaloenenuiled
LU@smauled Qmé&eWGELNgG A
(L& 8) @eh M| jeumenL_ L ennufen
ey el SR S 0w L L)
Qanetnig. (mLiLIeng LindS gy sndlq Sliieh
SeNdHengd semlMbang.

QL_cvanjigev LIGUpeny 6llg 6l
safipdeng 2 (hamdslem). @seh
fpQLd DL UISEIHENED idardsenenL
LweuB S Guen PLIL fl & 6m 6N

amiasHe aflaiddan).

) )
GLIGHJILIL_Mhidhell
I think, therefore I am
- Rene Descartes

10.1 gfipsid

auemTLLB&6T (Graphs) eTesTLIeT SSeUa&meTs SITL (HILD
UL MRISETT(GLD. 6TemL 6TeleUTM| 2 WTSGIL 6T ST emL WG,
3|6a GuimeaTy) @5 CoumLIL L a6 &6 sTeveUT)| Gl&TLITL{6mLLLIgTT
6TEOTLIENG  GUDTLILBIGST 2 ewriHGIn. &l  Crrmiseflsd
@unsmilssms sempsr Gsmamihg Ufihg GC&Taraig
SlpeToTs  @HGGWL. GOIDSeTT  YmLES  SHemllss
CommasEns@En O  eUDMIET  AIMILL KIS EHSE)L
@eoLGuuyster Q@TLimus snms Gsmereag @umnssfls
aulgeusmLLILsemeTll Ufihg QamsTsT aufleisms Gaiidnsg.

M5  Garer(erer, &iey smemr  GausmoTipIL
senfle aflamaing elarsswafls@n aumsuile erarallngs
SIVE0ILILITENT AUMHTLL 60 UMIILLD LSS50 LOMETTaL S6iT
TOLMOSSS OamsTsm Gouemr(hid. Q@ STsHSNE g
afleTs s GumLol (Hsveurs @lunsenflss Siemea lsssfiurs
2 6T 6TeoTE GaTHemerT OlFIIG LUMTHSED, SH66THGIL 63T
QDT L. GUEHTLLRISET 2 S, euemTLLHige ler  eLpeuLd
GupiuBid  Sreyser gemeTsgId ComymuTer  LElLgeT
steoTLen  [HemeralimGamerer  Geustor(hd.  6THS  YemTelNEG
S16060ILLOMTS euEMTLL Misemer euemrCmmGLom, 9|68 geTalng
QUDILIBLD SIS EHLD SIEVEOILILITE SjsHLoLLLD.

10.2 @@L Coremeusafleir euemIyLILhIg 6T
(Quadratic Graphs)

EUEDITILIEHM

_]! : A — B e &y 6T6078. @i@ A Lopmith B eretruieor
QuoiGeITSH6T SHemrd R -60T 2 I &6mThIgemT@LD. enarsag)
auflenad Gamgsefletr sevoromerr {(x,y) |[x € A,y = f(x)}
6TEOTLIG f -60T Q6MTLIL LD 6T60T SMLPSSLILIHILD.

X-60 9J60LES (I LLNILILSCHTenalsmll elemTUL aulpaile
GO @uepid.  y = f(x) = ax + b,a # 0 eTeditm (LIl
LIMILILS G TemeuuiletT euemITLLLD 6TeoTLIG| SMile| 'a'2 oLl
@ CrrsGasTLmEL (oblique line) .
y=fx)=ax’+bx+c, a#0 STEOID @\(HLily LISDEY(MILILIS
Camemeuuflesr euemruL LD eTeaTLG) CrT&GCasTLNM CHTLT&fwmenr
6 EUHETRIEMT I GLD. @GemeT LiTaiemeTild (Parabola) ereorm)
&n MIEUIT.

27




dletTeu(mLd uemTLLMiseT GlausGoummsar LIMILILGCaTamaSEmaTs ST (helsTmer.

y=@+Dx=-2) y=@+ 4+ Dx-2), y= @+ HE+ D -3 —05)
@\mLig LeIMITLEGsTeme Wiy LdIMILILECSTene HTMHLLe LOINILILE G Tene

9-guib  auELER Uy ULYNIILSECSETme Y = ax + b,a # 0,-61  Cri&GsTL(H
QUDILILBIGEMST aUdIL KT SHmeTGermd. @OGUTE y = ax’ + bx + ¢, @hE a, b
oomid ¢ gy&lwer G wrledlsst whmid a # 0, eTerm @Hule  LLIMIILESGETsneuilsoT
UEDTLIL $6M& 6TELAITN)| EUEDITEUSG] 6TETLIMSILLD LMMILD O|S60T LIGTITLS6T 6TSHS6MEILIETT 6T6TLIEHSLLLD

I|wes(m &S G,
y = ax” + bx + c -6 SUEMITLIL_LD

y=ax’ +bx+c TETLENSS  SHHGIS. TSSILGOSSHSH (pammemiull  LeTLh S
@iusImLIL&Gamenaismil [l6TauHLTN) 6T(LYS LD

oo+ )

25Ge, %(y + %) > 0. (e Camemeuuiler eurd e srIGUTEICL Liens )

susmeTeUsmITLleT (LITeuemeTL&SHleor) 2 & V(—%, 4ac47;bz> LS.

4ac — b’
4a
Cri&Cam Ly 6T gD LimmID 9|5ME CLGad alemaTaImT 2|emLolLLD. GLIEYILD 616D6IT6LEMITLLIT 6T &)

b

= g sTeor) GCEHIT&GCaHM L1 QUTNISSEF FLEFSTTS @) (6 GLD.

a > 0 ereofley, euememeusmy GuaGCETSEHS Sy 2 emLwg. Yy = 6T63TM)

a < 0 sreoflev, euememeuemy SPCHET&HHS Sy 2 oLwg). Yy = élcwi—bzﬂa-ﬂm GapmL_ig 67

4a
g1 IHDES S eusmETRIDT JFMLolLLD. GLogyid X = —% st6oTm Cri&GaT L1 Gumm&g)
FLESTTS @& GSLD.
@\(mUlg LOWIMIILSCETMaISEHE S Flov TOSSISSTL (DS EHLD JjeunMleT aiemTLLRiseflsr

SeenLollLd SCLpujsiter 9L L eusmemruilsy Qamhi&asLuL (herereor.
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auflens | LINILILECsTemel o &4 a-6or 66M6TeU6MITLI 6T
6T 6007 (y=ax’+bx+c) | ysref Gln) S6ITE0LO
() Cuatrredls Smli 2 mLwg|.
oy (if) y = 0 ereorm Cri&Cam g 6tT LIGILD
1 (Y7 (0,0) | Nems 915ME CCawd gsmLowd
a=2, b=0,¢c=0 . e .
(iii) y-o58Ih @, SipToug X=0-6@
FLESTTS 6LMEITEUEDIT J{EMLOLLLD.
(i) SpCrr&ss Snliy 2 mLwsg.
_ 3, (i1) y = Osretrm Croit GaHmL_tg 607 LGILD LoDHMILD
- z::sx b=o c=qg| &9 |&®D IBNGS ECYID YjemLoijid.
T (iii) y-9i5Aih®, gigmag x = 0-6@
FLESTTS EUEMETEUEDI {6MLOILILD.
(i) CuatCrTeEdls Smiiy 2 mLwg|
3 y=x"—2x-3 (1,-4) | B @iy= .—4 6T60TM GLF,I‘I’B&(SG&I‘I’I_I:}EU'I' LBGILD
a=1b=-2,c=-3 I5ME& GG gjemLouw]L.
(iii) x = 1-6@ sL&SITS ZjevLoLd.

y=ax'+bx+c 6TeoT)  @\(HLle  LVININILSCHTmaIUNST  AIMILL S6ME  IMTaISNST6oT

auflpemmasst (Procedures to draw the quadratic graph of y = ax’ +bx + c)

(1 y = ax’ + bx + c-s0 uweTuBGH  X-631 CleusuiGoun) AHILSmaTLD SDESTIW  Y-63r

LSIILSmTLLD L L eemesorl L(hSEIS.

(i)  QummssLrer TSI LS5m8E Caih0ls0H&S.

X-Q|FSetT  gemeSS LD Y-9FSleT  gemaSE LD 0T  geTers  @m&s
Geustorig llevemev.  euemTILGaIsTOTIZIL  euEDTLLLD (Plphd IerellnE Oluflu  gjemeisy

@msELr geTals S CarmshssiuL. Gomm@hlid. eemTULSSH6T Ij6Te] 6ThS
Iemafln@l Quflugrs @m&Harmts, 9s5ntGsnu GUDILHID (iga s EHLD SIEE0ILLITS

S|6MLOILLD
(iii)

aUETLL &&eifley LsTaflasemens @ml&&aln. y = ax’ + bx + -6 EUEMITLIL S&60

Cr&Cam_(HS sisr(Os6T @lesmen fTaTLSTE, Jjeunemm 6, ChT&ECsTLHM @lemLpeaimsor

susmereusmiumsd (Smooth Curve) @lsmemréseaiL.

qahSgssT B 10.1

y = 2 -5(3) GUMITLLLD 6I6DITS.
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Site]

Y-6ir LSILSmETS S600T(H), SLPSSEWITL UM L L 66m6ToTLILI(HSS)S.

x-&@ —3-60lmhgl 3 auemmwerer (Lp&saflar LEILsmaTs CesThSg IaDHnE THm

-3 —2 -1 0 1 2 3
9 4 1 0 4 9
18 8 2 0 8 18
(=3, 18), (-2, 8), (-1, 2), (0, 0), (1, 2), (2,8) Y
24 SjeTeBEI L1

oomin (3, 18) oyl ystafleemst  usmrUL SSmafled

GMI&sa|. gliyeTaflssmer s(m ChiT&CasTL MM @)emLpeaiTssT

QUEMETELEMITILITEY (SMOOth Curve) [@lememur&&aLd. @leialemeT

EUEMITIITEOTE| Y = 2o’ -6 EUEMITLIL_LOM(G)LD.

(i)

(ii)

[ S

() S

@ aemsTalmILTETS y-Fmal Gurmss
FUESTTS @ (HSSLD. J|BTaUgl, y-o&ler
@LOUGSD  gemwHGeTer  6l6m UL & e
uGEHTeTg Y-9EST  aUILSSSSH0 2 6iTer

u@GSufleir & etorsuormle LLDLILLM(GLD.

Y-60T LOGILIL|S 6T (&M 6TEHITSETTS [@l60smev. 6T6aT G,

AUTLILLD X-9&F&5ES Sl J|DLILITG).

TO5gI5aT_H 10.2

&ire

Yy @6 SIS meTs Setor(h), SHLp&&6uTLUTn I L eememTLIL(HSSIS.

y=— 3x° (@687 EUEMITLILLD 616D S.

xgiFa 10g.85 = 1 giE
yI|&& 10815 = 2 9j@ &6

x-6@& —3 lmhal 3 euemmsTer (WS saflsr wHlLsmeTs CeEThSs JuDHNE Hm

=2 | =i 0 1 2 3
4 1 0 1 4 9
-12 | -3 0 =3 |12 | =27
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64 \y SeTe|SHSI L LD
xgiFa 10&.85 = 1 giE
3 yoi&a 106 = 3 9@ ser

2

-33
/4%

uLb 10.2
(=3,-27), (-2,-12), (-1, -3), (0, 0), (1,-3), (2, =12) wimud (3, =27) oy&w ysTaflsemar
QUMITLIL $&T6ifl60 &S SeLb.
Iiysraflsmer @@ Cri&GsTmm @lempairear  asmearalsmrwums (smooth  curve)
@marssa)n.  @siamn GuUPLILELL ameaTelEmr Y = — 3x2@6&r QUEMTLILLOTGSLD. [@l6MaIemTLILLD
ureusmerid (parabola) erestliLi(hib.

(i) y-sr wHiyser gmarsg6n mswny LEHILSETTS 2 6TaTSTe y=—3 [\

QUEDITLILLD X- 9|&F&5 @ GLo6) 9|emLolLITE).

(ii) susmyuLLD Y- gFma QUTNISE) FLESTTeS).

10.2.1 ax” + bx + ¢ = 0 e160m @\[HLilg& FGTUT EOL QUEHTLLLD eLpsold Sidee.
(To solve the quadratic equation ax’ +bx+c=0 graphically)
Wsdler @muy uLNIIUECETma Y = ax’ + bX + C-6T IIULSMS aImTs.
QUEMETEUEDTILITEIT G| X-|FFlemetT GlaL1o6uTTey, IEHETEIEMT LIMMID X- 9158 SpélueT Gl (Hin
yereflesefler  X-guustsmmauasaflsar  wHIUSGaT, GCHETHSSIUL  FLOGTLTL lg 66T
ST6S6mm(&L.
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TO5gISsT B 10.3

QUEMTLIL LD eLpsuLD ST & X —2x-3=0

Siie

ps6edled y = X' —2x— 3 -[@)6ir euEDITLIL G608 aemTGeuITLD.

x-&@ —3 mhgl 4 susmmstem (pLpSsaflsr wHLsmeTs eErThSs ISnGM y-er

LHILSmaTS S6uT(h SLSE6HTL UM UL 66 emTLILI(HSSI5.

3| 2 |-1|o0o| 1] 2| 3]|4
2| 9| 4 1] o 1| 4| 9| 16
—2% | 6 | 4 2| o| 2| -4 | -6 | -8
3 | 3| 3| 3|-3|=3|-=3]-=3]-3
2| 5| 0| 3| -4|-3| 0] 5

(=3, 12), (-2, 5), (-1, 0), (0, =3), (1, —4), (2, -3), (3, 0), (4, 5) oy&w y 6 afl & 6m 6w

sumTLLS srafly GHssaln. @llaraflsmer  CrI&ECHSTLOM  @lmpaireT  alemaTaImITILITE

(smooth curve) @)emeuoTS a0 |LD.

@susuemereisnr X 9|Fsme (—1,0) ommiLd
(3, 0) gy & yemsflsafleh G (H&mg.
@geraflsaflsr X 9w Clmemeaua s
-1 wmmid 3.

5661, Sia| sewrin {-1, 3}.

:

() x-9|&80,611GLTGID Y =09y @GLb.

(i) y-6or wHILSET Lews LoMHmMILD
GEOM  TEOTSETTS  ([@)[HLILISTE
QUEDETEUEOTILITENG  X-SIF&5HE
GLogyilh &b ZjemLoiL|LD.

|(iii) x=1eretry Cam oLt QUTHSE

OUEDITLILLD L& STmeg).

@& Yy-gFmal  Qur@mss)

FLESTTETE I{6060.
| S >

=3, 12)

Y

22
20
18
16
14

12

N

STRSE LD
xgiFa 1016 = 1 9jE
yo&8 1080 = 2 gj@asT

uLth 10.3
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T@Sgs5sT R 10.4

USTLILLD pypeuth idas: 2x +x —6 = 0
e

36060, Xx-5@ —3-60lmH8) 3 eusmmiLsTeaT (LS Saflsr HLiLsmers GarhiSs Junhine
M y = 26 +x—6 @eir LIS mETS Settr(h), SLPSS6tTL TN | L elsmeuerLIL(HSSIS.

-3 —2 -1 0 1 2 3
¥ 9 4 1 0 1 4 9

D5 18 8 2 0 2 8 18

X -3 -2 -1 0 1 2 3

-6 —6 —6 —6 —6 —6 —6 —6

O  BRERERE

(-3, 9), (-2, 0), (-1,-5), (0, -6), (1, =3), (2, 4) womid (3, 15) g &w ysTeflsemer

sudrULS srafled GM&saln. @UlyaTafleamer CrT&ECHSTLHM G)6mLEITET 6.16D6IT6I6MITLIT6

(smooth curve) @ememr&san. @eusurm GUDOILLL  eIEDETEIEDIT y=2"+x—6 6T63TM

LeOIMILILS G TemaLTleT aImITLIL LOTG)LD. N
IFTUSSI L LD
ausmemelsny X- giFsmg (-2 , 0) mmid i xgigs 108,16 = 1 s
yoiFa 1018 = 2 9@ ser
(1.5, 0) gy &hwii yeraflsaflsh Glou HEms. 1

16

@steflsefleT X oS CGmemeuan &6

-2 wmmid 1.5 gy @. e
12

1,566, Site| sevorn {-2, 1.5 }.

(eBmry .

20’ 4 x—6 = 0-e9  euemILILLD

oD Si&s LN6TaI (LPFmMEILILLD

SlesTummeVITLD.

(i) y = 2x"-65T USDILILLD QDTS %
(i) y = 6 — x-60T ueBILL LD 6UEDITS.

(i) @euaim euemruL g6 Glaul (HILD

yereaflgaflsor X oS 0lgmensv s efleor
&l sGer 26> +x—6 = 0-6ir
SIT6 &6 (G LD. Wy

| = v | UL 10.4
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dhS5HSST_(H 10.5

y = 2x°-gr UDTLL 5608 aUmIEG Sle0l([mha) 25 +x—6= O6TeaTm SLOGTLIML 60L&

S &saL.

&ire

Yse0leL y = 2x -6t AUDTUL S605 euemrGaumd.y = 2x2é5@ SletTeU(HLD QL L 6r6mETITEmLL

S|EOLISGSHELD.
-3 -2 -1 3
9 4 9
18 8 18
(-3,18), (-2,8), (-1.2), ©0,0), (1, 2) T
(2, 8) wmmud (3, 18) gyl Leirslasemen 26 , ;i‘f?éﬁﬁf ;; =9,

QUDITLIL S T6iTl60 &S SeL.

@uyetaflaemer  CrisGarLmm
@lemLpauTeT euEmETARIEMTILITEL (SMOothcurve)
(263 6597 & &6 LD.

2% +x— 6 = 0-gir ELPEVIEIS: 66T
HTewT y = 2x° LoMILD 2% +x—6=0
LS FETUT(HSEMETS SiT&HSaL.
@UGuTs), 2% +x-6=0.

— y= 2x2.c%aa(36u y+x-6=20
= Yy=-X+6

6T6oTG6, 2% +x—6 = 0-gir CLPGUIRIS6IT
y = 2x2Lmj)guL'n y = — X + 6 gyéluer
Qaups GamsmEnn Usraflsaflsr  X-6or
WSS TEMEE|SETTGLD.

@OGurgl, y = —x + 6 ererm
Cri&Casmiem@fliw 9L L 66 6T emiL
IemLoliGUITLD.

WY

X -1 0 1

2

y=-x+6| 7 |6 |5

4

uLLb 10.5

GCuGeuwster yetaflsemer ausmTULSSTafl GMSE eumeom @ CrisGsT LT

(©)6m650T 5 & 6LD.

Cri&Gar® womid uresmerud g Swereunmler Gau @G ysteflser (=2, 8)
nmmid (1.5, 4.5) gy@w. @oystaflsaflsr X- g ustgTamauan st —2 wnmin 1.5 gy @L.

sraoGeu, sLoaTLT( 2x° + x — 6 = 0-6ir &ite seworid { -2, 1.5} gy @.

10. auemrLIL_rhi%6iT |



TOS5gISsT_(H 10.6

y=x"+3x+ 2 -@6T euemTULLD U S. el LweTuBSSH x° + 2x + 4 = 0 erevrm

FL6TUT 60L& ST&Sa]L0.

Biie

psle, y = X+ 3x + 2-&amer 9L susmemreniLill SlsoraumLomy) SwimiGleiGaumi.

4 |3 [ 2] 2] o] 1] 2] 3
> |16 9 4 1 0 1 4 9
3x |[-12 |-9 -6 | -3 0 3 6 9
2 2 2 2 2 2 2 2 2

6 |2 o | of 2] 6] 12 2

(=4, 6), (-3, 2), (-2,0), (-1, 0), SmaBACLD

(0, 2), (1, 6), (2, 12) womid (3, 20)
& ysteflsemer  ausmrUL S mafls
GN&san.  @UysTaflsamer  CEis
Cam_mm ©enLaITeT  6MEITELEMITILITE
(smooth curve) @lememTSSa|LD. SlenLSHaL
QUMM elEmETEIEDTILITETS),

2 . .
y =X+ 3x + 2-60T 6U6MTLILLOM(S)LD.
@GUTE), X +2x+4 =0
— X +3x+2-X+2=0
= y=x-—-2 '.'y:x2+3x+2
6T6oT G621, x* + 2x + 4=0 -gir ELPEVTRIGSET,
y = x—2 wmmb y=x +3x+2
JR:AT (O LYPY: G &6 (EmHLD
yereflaermey lenLsal Gumilsrmeor.

@OGurg CrisGasr® y = x — 2-6r
OUEDTLIL S608 6160 GoULD.

@EHE& y=Xx — 2 -&SM60r 9| L 6.1606mTemlL
\S6Te1I(HLOMY oyemLolIGLIMLD.

X 210 1] 2
y=x—2|-4|-=2|-1]0

Iueormey, CHASCHETH y = x — 2 QL6TS) QUmETaImT Y = x4 3x + 2 -on Qleu” Lelsvemev.

xg&a 10a.0 = 1 9@
yoiFa 10818 = 2 9@ ser

('4a 6)

srarCal, x° + 2x + 4 =0-6@ QLoIIELPEMEISET 6TSILD [@)606m6V.
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10.3

NleoTeu(mLD SMTLS6TI6T QUMTLILLD QIEMITS.

(i) y =3

(i) y =— 4x°

(i) y=(x+2)(x + 4)

(iv) y=2x" —x+3

SUEDITLILLD eLpsuLd LNleaTeu(mLd SLoaiTLIT(h&6meTs SiT&Sa|L.

() x"—4=0

(i) x’ —3x—10=0

(i) (x =5)(x=1)=0

(iv)y( 2x+ 1)(x—=3)=0

y=x-61  eusmILLLD UIHG, IFemerll LeTL(h&S X —dx—5=0 6T60TM)
FLOGITLITL 6DL& STSHSH6]LD.

y =X+ 2x — 36 uenTLLLD eusmIThEl, SiSemen LILETLGSES X —Xx — 6 = 0 eT6iim
FLGTUTL 60L& ST&HSeaLD.

y = 2x" + x — 6-601 ueBILILLD UG, |S6M6UTLI LILIGTLI(H S 2% +x—10=0 6T60TM)
FLOGITUITL 60L& SITSHSeLD.

y = x> — x — 8-6T euemTLILLD UDTHSI, I|Semenrll LiLeTL(HSE X —2x—-15=0 6T60TM
FLGTUTL 60L& ST&HSeaLD.

y=x"+x— 12-6r cuenyuLLd UETTHG), S|SH6M6TL! LiLeiTL(HSe X +2x4+2=0 6T60TM)
FLOGITUITL 60L& SITSHSeLD.

oo Aplyeuens euenrULBI&6T (Some Special Graphs)

@uum_Lugdluilsy ueamItiL&GasTameauuisr s Ehsdlan G o 6Tam GgTLiL

(i) Gmi wryur@® (Direct variation) Lommit

(if) et wmmur@® (Indirect variation) eTeTmeumm QLW DGCUTE, LONIMILILYS

Camemeauuiler aiemrUL Sme sTeveumn) elemTeug) eTeor MiBg GlemerGeaurLo.

Y Qpergl X-6@ Cniaildlssdlo @ muisr, sCamin e Wems st K-&@ Y = KX srer

B QumEGMLD. @Ihs flemeuiled wrml&sr speoTmisGamsarn Cui ommiumiged (Direct variation)

@@oiusTss sSmaUUbBLL. Gyl 9ser aemruLd @ Cristarimgn (Straight line)

Y-Qergl X-&@ smeadin aildlssdlalmillean, sesmin e ms K-6@ Y = % 6T60T

BrD QuuAGomd. @riE wrilser earm&6arearm sSi wrmur igadlmiugma (Indirect

variation) 9|&6ir euemIILLLD (T Srmer CrT&ECHETLHM alemeaTaImTaITS ML, @& blF6ianis

aluraismsmiun (Rectangular Hyperbola) eresr giflwiiu@id. (Qasueus gdluraiemerius e

gwerur(®, xy =k, k>0 srarmarn @) @Lb).
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qTOS5gISsT B 10.7

SPSSTEID I L UmeaTsEESS SEhS sumTULLD amihg wrsaflar wrmur’ K
S6ITEOLIEMILES SiTevor. Q|LLommIUTL igeir Lomafledlemiid (constant of proportionality) smesorss.

2 [3]5]8]10

y 8 | 12| 20 | 32 | 40

GLogyid x = 4 eteufled y-6iT LD IMLIS ST6TOTS.

&irey
Garhssuu(erer o Leusmstorulley x-6or LS SlSf&E0n Gurg y-6r Sl
Crirell&ssdle f&&lermg. AY
IbIT g)g)glﬁu é‘lgag’ S&I6TMS) 50 IiFTeYSHSI L LD
566, rmuT® @@ Crirmur@ | |, xoia 1015 = 1 9
(Direct variation) gy L. 40 yoiFei 10e.5 =5 giu@es {10, 40)
6TeoT G, Y o X 6T6UT 6T(LYSEVITLD. = i
30 :
. +
SBmeugy, y = kx, k >0 @ wrhled gy@u. | {/b‘
— % = k @dlev k erearuigy eNlhgeLo Lompled. j: - i
:§:Q::£: (3, 2)
5
. k == 4 i 0 \X
@UGuTEl, Yy = 4X st 2 pey R ‘2/ D i S i S e

CrisGammL 9|emLns GLD.

uLb 10.7
(2, 8), (3, 12), (5, 20), (8, 32) wmmud (10, 40) g &w ystaflsemeT eumTULS STafled
GMl&sai. @listaflgssmer s(m CrT&GaHTL LT @lenamréseain. @siaurn Guliu’ L CrrsGsm®

Y = 4X-68T 66MITLIL LOM(&)LD.
GLogyitd, X = 4 eteufled, Y = 16 eTewr eusmruLLd Y = 4X -67 sumufleurs gjnliisumio.

ahsgsaT_(H 10.8

@@ Hasmy o Guert A s G sE0nEs B mim QLsSnG e Srmer
Cous sl eCr aufluiled QeusuGoim) mT safled Lwsrid GlEwiSmmT. gjeur Lwemrd &g Gasi,
BTSN mES SL&6& d0556 Osmear Crrn g &Husaraunmmi unmi 69ern s er

(Gous—amev) etreu(mid ol L susmemrulled Q&T(h&sLILL (hsTsmenT.

Goussld (H).8. / oewwf)) 2 4 6 10 12
X

Gmi7Ld (oswaflufleb) 60 30 20 12 10
y
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Couss - siev euEMILIL LD eusmTh 60l (HHS)
(i) Ijeurt eteflé@ 5 Sl Caussdli CaaTmTe GTTSMmSE SL &S Ih@LD LT GhiL
(i) It @&EIININ L gMrsms 40 walICrrsdh sL68 6mhg Cassds Liemilss
Geustar(HiLd
L SILIETEUMEHMS> SHIT6H0T .
gio g oS

I L eusmemorufleOl(mH g X-60T xojée 1058 = 1 ong
yoi&a 108185 = 10 gj@ser

wiy g fHswrGoburg Y-er
wdliy erdlinfldlssdlen @Gomndns
sTeor  QMIFICMMD. @QIhe eUemSILITET
ormur®  ET  TmUT®H 9y GLD.
6TeorGel XY = K gu (&L

X

@I‘f;_l@ xy =120 7 S D S D S U R PR
v Gausid
— 12 uLtb 10.8
91,5066, y=-"

(2,60), (4,30),(6,20), (10, 12) wimud (12, 10) gy & ysraflsemar aismrLLSgTafls
Gssa . @lLsTaflsemeT ChiT&EGHTLHM @)6MLAITET LIMETEIMITILITE (3606007 SS56LD.
ousDITLL SE0NbibG! ,
(i) wefl&@ 5 &6 CoussHle Glasrmmed Liwssor Grrd 24 wemwfl gy @Lb.
(i) eIt L gnmrsmg 40 wefl CEr&&Ho sL68, gnimmLLU Casn 3 &l / wefl g @L.

dhSasSsT (B 10.9

R kIS, (LPS5SEpLseflar malils dgrmsseE 10% safla’ly smSng. malils
CBTms&EGL IS5NG T JYEThHEGS SHML&GD Al le&sGn @l Guwrear Gam_mimers
SITLL 6( QUMTLILLD 66T, &6IT LP6ULD,

(i) 650 mauys QBTmasEs SHenl&@EGLD ol lp LHMILD

(if) I 45 el purss HoLss amdullo GeagssiuL Gamrgll mallils CsTms

I, SIETTRINEDMS SIT6H0TS.
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Siie]
BT SLpauHD Y| L alemssoreniu SwimfliGum

200 | 300 | 400 | 500 600 700

20 30 40 50 60 70

. . . A e
CupneerL 9L euememrufledl mmHsi, | 80 SjeTUSSL L Lb
1 X gFg 108 =3 100

steflomes  y = ——x eteor  ginflweumd. Gogpid | 70| | yoiés 1Qe.f=% 10 (700, 70)

10 65
X ~60T 6UEDITLILLD 63(1h, G &GaT(h op@Ln. | 60

_ 1
=10
sTeorGol 9|l Leuememruiled  Gamhisaiul L

(600, 60)
9 :))

Yerefuledl(mmEg) euemIrLLLD 66MITLLIEVITLD.

ollLlg

Biss auTULSSl0 BlB5SI
Q) 3650 emauliLs Qgmemnas @) 2 il ol lp &

Qsmems I65 sTeoTayLD,

/<

(i) 45 ol punss el &s CaHmeumesr i v

mallys Gsmems I 450  eTeeD

T
100 200 300 400500 6007700 800 900

. uLth 10.9
SIlwisorib.

1. (1 GLIm &) Lemfl& @ 40815, Cous S8l Qe dnsgl. @an @i grr—sm Qg rLrilhgrer
aumTLLLD alemrs. @emsl Lwaru®hisd 3 wallCrrsdHe @UCumbg uvwamilsss

SMTS5m&E SevorT(hlLillg.

2. st L CrTiGU Usssemseaflsar eamamilsms whnh snsrer afsme el

YleoTeu(mLd oL L euemetorudled STLILL (h6Ter ).

Crm_ (IS5 smseflsr
6T600T 6001155600 85 2 4 6 8 10

30 60 90 120 150 180

©&SDSTET UMTLILLD 6UEMTHE I|SH6IT CLPEULD
(i) s Crm_ O usssmisaflsr allenasmius smetos.

(if) T 165-6@ summiislin®d Crrl(hil Usssnisefl6T 6TetmeunllsmamiLs & s.
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X 1 3 5 7 8

y 2 6 10 14 16

GCmaserL. 9| L euenemoruiled 2 smer elleurSSNE UMITLLLD 0IDTHE], D|SH60T CLPGULD
(i)  x =4 ererfled y-6t7 LEIEDLS SHT6voTS.
(if) 'y =12 eresfled X-6r IDLIS SHiT6vOrS.
@ e Lm umedlesr efleme I 15 eretrs. umelelr YeTOUSGL aflMESELD 2 6TaTS
@amLmlleners ST (HLD eUMTLILLD QI6DTSH. |SHemerTll LIeTL(HISS,
(i) eNflgaw wmlelamws smetrs.

(i) 3 9L umedlesr ellemEVEMUIS SHT6HoTS.

xy =20, x, y > 0 6T6dTUS 6T UEMTLL LD 66T . jSemerr! LieiTL(HSE x = S eterflev, y-6ar

w&llemuwn, y = 10 erefled, x -6 liemLiLd Sretors.

GeusmevLim_ss6rfleor
6T600T 60011560 3 4 6 8 9 16
X

BTL_S6rfleor
6T6toT 6001 1556 8 96 72 48 36 32 18
y

I Leusmemruiley GasrG&ssiul(erar elarsSnaTer aemTULLd aImIs. S6T eL6LD

12 Geusmeowr et gjeuGausmasmil (Ppuaugiors Gsilg Yp&Hs G BT sefler

6T600T60011 60 &H6MILSE SITE00TS.

G 5558 GLnGameTasT

1.

senflgsdle allarmsmel i gLnmeme, gsuailarmailng Sie| smeorLmsad
2 WITUTSS &(HSLILL Gauetor(HILD. - sgmiren GasevorLir. (Georg Cantor)
saoflssdHer  afldlsst  wWrejd  LIHM  (PeuUTSmel  LHNID  LNOILSNHE
QLUTHUL L mausemm@GLn.  gperme whm  lellucigiets alldlssT  ojmeaTsgin
sreteiing alanssdnE 2L UL snauser srerLCSHTH), LS Sevor(HLilpliLsemTsy
IEMEUSET LOTNMLILIL S lplll EUTLLLILISET 2 6T6T60T 6TETLIGT6USTEIT, S6uoflgailiLsumers)
nm YfiefliusismsTall &ESSTET (PSSILSSHINID AMiESSTSS SSLHSng.

- Qe gnsoTeruleett (Albert Einstein)
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°  Iyflysid

®  LITeYSHE0l6IT IETEMEUESIT
) i
> NES0TESE srmaif
» SILL allussid

o wmum_ & G&wLp

STe 1uNTaar
(Karl Pearson)
(1857-1936)
Qhidloont g
snjed  whseh achaLd
Qhfle yeefluilwed  eua@im)
pafen YeneMuilwed  giemmeni
Hmiefweifseiled penGannig.
<pan). @eu Lenefufwicd aenilsd
glempenw  Himefenn).  Quibifuicd
& glGanenen HoliydHmen
aepm &My Yenaflufwallcd
SflwaliLihdden). jbledieiien
@adseand (Grammar of science)
Qe  jeumen  medled LI
WHEW  amdedbach  mehevle 6l
o mid L yMlefliich aucdgymhsefieh
HhanadHu ifleficd Gencnens
sofleh jhialong jenohyen.

yeirenfiuiiuied

1 is easy to lie with statistics. 1t is hard to tell the truth without it
~Andrejs Dunfkels

11.1 glgpsid

girmésiver  (Croxton) wmmid  Gser_sr  (Cowden)
A Gwmlear s MHmI& G @evormis, Latafluilie (Statistics) srerug)
yerefl eflourmisemers Ceafssn, gaflssn, gin| &g,
steoor  elleunriseafldl(Bhg  SHSSSSHMET L alemSS6Tl
& (mell&e60 sTerT auemMUNISSLILMEME. R.A. Segr (R.A. Fisher)
steorieu  Lsirarfluflied eteoremin  gynfleSliemen semflssler e
Wifley steore)d, 98 Snrhmie] elamhseEnsE ogwsur (b
semflsL eTeora D CUITHLISIMITT.

CamrGrsiv  Gasiflev  (Horace  Secrist) — eTearLieurm
yerefluiismev eareu(mLomy eusmienm Geldlmmi.  ystefluiluso
sTeoTLIG LIeVGeum) SmremThisefleoTmed @mILGL L gjeme LTSS
u@usneuseafler afeurmseflsr Garsemam@Lo. @leualarmigsT
srenorsaTme)  GMSSIULDH, auflsiuhiSsiu’H s
sToLemLl gjereiled glsvsdliuoms gerell L (), (LpsTumsGel
grumeflssiu’ L CrréEssSSNsTs IMmalsmeT  (LPMILITS
Gaaifliugin I|EM6LS (ETH S SlemL GLLLL|6TeT @&TLysemer
Geuafliu(hSaieugin LsmerfluiiueumEL.

J.F. umeor (J.F. Baron) eTestueum ““Statistics” (Leirerflufliev)
sTeoTaIld  Glamevemend  SHeorenem i “Elements of  Universal
Erudiation” eTsorenitd HTe0l6y (LPS6oT(emMILTSLI LILGTL(HSSl6orTiT.
meier smeugdley LsTaflufiey etearugl Oleumin  eSleurriserflsar
Geafliy womd  geuaflanmsamst  ULallaTsSmige .
I Lamemrsaflgin  gefliug wi(Gh  gede. s ihSTile]
&g eleurmsefle @ mhag Ijaioreaflsse whmid FEswnnm
tgLpedled (il ITESemes@n (Pige] CmGlsmsTared GuTTM
lefliwed smsgIsssT Hanhsll Uifleurs @& &msiubhSng.

D 6&eartal emlliGLTSE IjeTamaisearmer, &L (H&
gymel], @bl 9ema womn Wes® L&l uma
SMMI6TCOTITLD.  o|eme HLISE) LTaUedledr smLolill LiGEuiled 2 eirer
sfleurmgsfler 9|LiSlemiult LML 6% &([HSHMmS &(HleTmer.

oWl Gurssstemausst  unPl - glgseaflare
aflsurmiseflear Lirausmeult LHMIL (LS &(HSEISsemarin Osifihbg)
Gameter @uerg. ahSHSsT LTS (1) 82, 74, 89, 95
oo (i) 120, 62, 28, 130 gy & @rsmor( GleusuGeim
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QTLT&Eh&EMm Q6T s h& srrafl 85 g @h. (pge Ggrifle o srar sreorssr, srmeifl
85-6: O &&L0TS 2_TaTenT. 9 60Ty, @Mretorl_maug) GmLifleh o 6Tar sTetoras6r, syl 85-60lmbg)
ureueurds eflrefliyeTsmgl.  sTeorGou emLWNIGLITSE IjeTemeuseT, elleurmigsmsTi Ll &eimmear
YlolsEehs@ afl a@ssnnd. s h& srraflomw elly, eflemest eresumy UTadiwsTearer
sTEITLIEMS Ml 2 SHe|h aumswile aflarmiseEnssmsr @ el CamaiubhiEns.

11.2 ureysed gjeremeusssr (Measures of dispersion)

ursusdlear (distribution) ysrefl efleurmugst ehs erelln@l urelumesSng serLms
uTe|S&e SjeTemalssT aflsteH@GEngl. oiFa (Range R), smewmer afsudsn (Quartile Deviation
Q.D), srmail efluésin (Mean Deviation M.D), SI_L afleu&si (Standard Deviation S.D) gy et
LITe|&60160T D|6TEmeUSETT(GLD. @IhIE, BT Slevainenm elleTéEWnmEs SnHeEeTLD.

11.2.1 9i&& (Range)
ai&& 6TeTLS) LITRS60 Jemsmeusaflsy 6TeflsmeT e@m JjaTemel QL@ L. 6 eTsoor GgT@ Ll
o 6iT6 sTetoTS61fle0 LAlG 2 IiiThs LommIL LH&& Gemmhe LIS EmsSlemL Gl o srar allsSlursid aiss:
DHSD.
afFs = G wiy — W& wiy = L—S.
- L-S
L+S

GLogyiLD, stevor GlgmGLUlET 05588 GlsLp

dThSHSST M 11.1
43, 24, 38, 56, 22, 39, 45 gy yerefl efleurruseflsr afFs wnmid ai5&&08 1 sretors.
giel yerefl efleurmigsnar stmeuflenauilsn 22, 24, 38, 39, 43, 45, 56 eTerr gjemLnSSaLD.
WG &y L = 56 wnmid  B&n) iy S = 22.
eTeoT(G6L, ofFa = L—S
=56—-22=34

_L-S
L+3S

=20-22 - 34 - 0436

566, 6588 G
S 56+22 78
dhSgSaT M 11.2
(1 auGLIayieTer 13 Lomsmareur serflear stemL (.85) LeaTaumLomml.
42.5,47.5, 48.6, 50.5, 49, 46.2, 49.8, 45.8, 43.2, 48, 44.7, 46.9, 42.4
@eunsr aiFs LHMID 65585 Cl&meaIs STets.
gie|  yersfl efleumigemeT srmieuflenasufled SsiaimLomm) 6T(LS60LD,
42.4, 42.5, 43.2, 44.7, 45.8, 46.2, 46.9, 47.5, 48, 48.6, 49, 49.8, 50.5
Car@ssiu(srsr elleurgler WGl wdliy L= 50.5 wmmid &y wdHiy S = 42.4
91,566, ofFge = L—S
=50.5-424=8.1

L-S _505-424_ 8.1
L+S ~ 505+424 929

31,5661, 0i5&s &y = 0.087

Gueyid, oiFss Gew =

11. yemeusch |XE]



TOSgGSST_H 11.3
s Uetafl elleurs Qam@liisr BhGlum wdHiy 7.44 wpmid gger efFs 2.26 erefle,
31506 FSn wHlimus Srers.
el efFs = WU iy — FHm i
—  7.44 — S&dm vy = 2.26
: B&fm iy = 7.44—2.26 = 5.18.

11.2.2 &L eflewssid (Standard deviation)

uTeySeler geTemaussenr Smnhs aufl, Lsafl efleurmigssflsr Gam@Liasmsm spsublaumm
LSS, ST Sl (& sTTEflEEGD 2 6Tem NSSHILTsRISmT AMSSILOSSH, bHSH
AUTESHIGEHSE FTTaf] sTamusTGL. @semy Cuniu@LD uraselar gamemeal alluss alr&s
grmafl gjeueg Ureumule (Variance) eteorlubid. 6il6u&6s aurss srmafluflsr Wems aumsseLpsuld
Sl Laflevsein (Standard Deviation) steriu@in. eflevss auiss syrerfl suGUTWSID Wms
6TGUOTETOTITSS (@)(&5(S)L0.

smen (Gauss) eteorueui LweTLMSSIL ‘srmai] Wemp’ (Mean error) eTerm eUMTSm&& LI
ugleorss, 1894-e smiev fwrreer (Karl Pearson) erearusur Sl afleu&ain 6T6Tm 6UTT SH6mS6mILI
(PS6IT (LpS60led LILIGTLIOS Sleurii.

yeirsfl elleunmigst 6 sl GIINNLILGEDGCeT, 968 Idlsn S allusspon
GO LuELD. S L eleussin Usitefl efleur wlissT srmaflufsdmng) steuaiame| aflevdulm&sSng
6TEITLIEN S S SML_(HILD. (& smmeursr LoglLiLjeiter Sl Lallsussid, Lsitaflafleur nglliLser s (h& srmaiflés
Iyevoremouiled LTeSleTaTeMSIILD, 2 WThg &IILsTar &L alessin, LsTaflaileur w&iLseT 9|6l
055 &le0 LITeSliL|6TemenT 6TEITLIENSILLD ST (H&l6aTmenT.

X wpmid o srerm GHuiGsmer WPemGw ureyseler & hH& srrafl (A.M) npmid
S alwsssmss (S.D) @il vwaruBhSgEHCmmb. yerefl efleurriseflsr @wsvlier
IigliuemLuiley geumemm sTmieuflemauiley gueug @mmiE auflmauiled 9jems s L6 L Gam)
Yeonsafle Spssranln (HSSTmsmsTl LwuaTUhSSH, BT S olosshn  o-me
& 6007 & & (N GouLD. (65, SSHTHISEH S S Hlemuemrid G5 emeaiuflevsmev)

. . 61T o, 3 Iﬂ 6m
. e G L& 2e0 & ST (LPSD ofovs
Q"ﬁl]mﬂﬂ. _LB'TL% e gymaif] (Assumed mean He GP&_& G
6UJLD (Direct method) (oo B (Step deviation method)
@g,rr@é;a;ﬂ \/sz zx 2 \/Zdz \/Zd2 Zd 2 \/Zdz zd 2
B N R e e & I e C R Y
(ungrouped) . . —
B, | @i, d=x-A @w@,d=xCA
d=x—X
CarEssL S i Zfdz S fd 2 Zfd2 S fd 2
UL L6me Sy Zf _<Zf> S —(Zf>><c
(grouped)
Gy f

N 2 mIi&semens (sTevoras) Gametr Gam@Liing Wsreimeaus GoumEL

dD(x=x)=0, D x=ny wpmd » X =nx.
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(i)

2 (XY
@Insmmuisy S L alessL smemer 2 S (SSSITD , 0 = \/ o < x)

n
dTOSHSsT_H 11.4

(ii)

Grmp wemm (Direct method)
2 misaflsr aurssnigst erafldlsy CupiLGID Clumwg @Ipsmmenirl LILETUHSES60MLD.

n

6(h LTSSS60 8 LmETTEUTS6T Lig 58 LSSsmisaflsr seirsuflsama LeTamom).
2, 5, 8,11, 14, 6, 12, 10. @uysrefl elleurs e S L el&Es5m&6 &6ursE([His.

2 4

5 25
6 36
8 64
10 100
11 121
12 144
14 196

> x=68 > x*=690

& L& srrefl yenp (Actual mean method)
el (& armefl Sererors @eeomalips, STOIS (PL) 6TeoTemTTS @)HSE0eUTs)
@ID(psmmemILLT LIETLI(HISS6VTLD.
@pemmuilsy Sl afevsELn STemT 2 Sal (FSEILD,

o= /z(xn_wg.lﬁbﬁugjg: .

dTOSHSST_H 11.5
R0 auELlng BLssSIULL Gurg giastsiaile Gurss wdltusmmser 40-&@,

>

@@, n =8

S Lelvssn, o :\/Zijf _(%x)z

- /690 _ (68
Vs (%)
=,/86.25 — (8.5)

= /8625 —172.25

=+v14 ~ 3.74.

. @RE d=x—x.

6 wremreuigsT GunM L&HLGUTsaT 20, 14, 16, 30, 21 woHmid 25. @UyeTefl elleursdler S
VS ELD SHT6voTs;.

Siol @GuTg, o GoeTren A M. = Z’ix _20+14+16 + 30 + 21 + 25
— X = % =21
SLPSSETTL UM L L 66METITE0IL 9|6ML0SSH6LD.
X d=x—-Xx d’
14 _7 49 oy5Cel, 0= 4/ 24 _ /@
16 5 25 L 6
20 _1 1 _ /2367
2 1% eTeoTG, 0 ~ 5. 36.
30 9 81
3 x =126 >d=0 S =172
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(iii) oms& syrafl wemp (Assumed mean method)

Garhi&suul L yerafl elleurgdlsr snl hi&sTrefl pwp eeoremmms @lsusmablisfle, oomss
syrafl (peopuied Sl aflevssn s, s (hlomer aemruis x—A serug) less Sl wpp
6TeUOTSH6MTS gjemLowjomy) GummsgLomser erevor A-ullsmerrs Gsifley QELSGmmd. @leuaurm Clgfley
@&t eTevor A-en oarg;& grmeif] sTeorGLITLD. @)8) & L (h& sTTEf&S) s Cn(H&SLTs jmLolLD.

anéurgl, d = x — A-smeull LIWETLHSE) 65608560&56m6TS SiTevor GLITLD.
d’ dy
5066, SL aflvssnd o = \/Z;i —<Z’:1 > :

Gy f
ommg& gqmsi] (pammuwd Lgalass pamw, S aflosshn srapin Crry Lpsmmuflsr

6TEleMLILITSSLILIL L LOTH)] (LPEDHMEET I GSLD.

dhSgsaT_H 11.6
62, 58, 53, 50, 63, 52, 55 gyl sTERTTEHEHEHES L ail&si &retos.

gire|  emag gymaf] A=55 st sT(HSEIS Q&metT(h SPSSTEMID | L 6lmETTEnIL JFMLISSa|LD.

X d=x-A 2
d 2 2
-

50 _5 25 X
_ /160 /(8
> » ; =7 ~(3)
0 0 - /160 _ 64
7 49
58 3 9
62 7 49 = /193
63 8 64
_ 3249
>d=8 |>.d =160 7

S eflvgsd 0 ~ 4.64
(iv) ug eflwés wyemp (Step deviation method)
yerrerfl efleury steioraseit LilsLl Gluflusreursen wnmih e Clurgis smeanflamiusg CgmeT(hin
tfledr, SI'L efleudaid smewr, Lig aflevds (pemmenlll et mb. eang:& gymaf] A-
006, L e 5 6066 WD LWATLGGEH G . A A-s
e Coies0sss Ine d =X -4

sTeaTLIG) X—A-60T SIS ERHSS 6(1h GUTSIS SMemflens Gl ELD.

0& SaHSHIL(H alusssHma SremsCnmd. @niE C

d’ dy
@inpemmuils i L elleussid smever LILETLHSSID (FHSSTD 0 = \/% — (zn > X C.

dhSgSaT R 11.7
10 wmemreurssT semwllss Coralley GlLmm LHIGILsTSST stTaimLmm),

80, 70, 40, 50, 90, 60, 100, 60, 30, 80. @LwdliLsERsE S L allssid Semmrs.
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el Gar@ssiulL ystefl eleurmiseflsr Gurgs smrewfl ¢ = 10 I @GL0. 2an&:& gymefl A = 70
sTeoT T(NSGS Q& meas. @i Lsimarfl elleury wdliseflsr eTevoremflgems, n = 10.

Guogyin, ¢ = 10, d = % 61608 l&TenoT(h SPSSTEMILD | L CIEDETITEDIL IEDLISS6LD.

X - X 1070 pe

30 —4 16

40 -3 g

50 —2 4

60 -1 1

60 -1 1
0 0

80 1 1

80 1 1

90 2 4
100 3 9

Yd=-4 | Yd' =46

VE(E

6
110 (10

46 _ 16 _ /460 — 16 _
10~ Top X 10 Lo t0 X 10 = V444 = 2/111

AL sflwsain, 0 ~ 21.07.

)xlo

GLoGev @M D6Tar BTeTS) (LpemmEssTTerT GChiTlg Lpemm, &n L (h& srma] (pemm, 2arsé srmarif]
Weom, Lig ol (pemm g Sliucumls G spstTemmil LwsTL(HISS), allaurmhisaflsr GgmELLinG
I L 09605:885m8 6Tafl&led SmeuoT(LigiLLD.
6y ystefl afleurs QarEling Oaatom womnsafly S ollwss wdHser
STEOTLILIL_LTEYILD S6meusssT st &SHaumm GleusiGaimms @Qm&stg. s6al, o wdiflmers
smer  LomsmreuiseT Garhissiul L elammsamsT] QuTmsg, CuTmSsomsr gCsmid 6
(pemmemLLL LSleTLIHMmeVITLD.
(Plp Q&6
(1)  m ureyselsr eaGaurm WSO @ID GCT 6raTameans &l lpaTTGam g
sI5sTCT 9|56 S L aflussLn LTmme @)(msESL.
(if) yemefl eleursdler eeuGeurm wHleoLwd K, emeirm L FSwomm  Lomlediumsd
QumsHearrGor  gng EGSSTCRT SHmL&En LS LS EnSsTer
S Lafllussin 9E6r Pgo S alusasms wonbw, K g Cumss g

UG5S HeMLS(GLD 6T600T60TTS (@) ELD.
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dThSHSsT B 11.8

3,5,6, 7 g ystafl allersdngs S L afossi smsoms. seublaumm wHlL s 4
0& L L Sl &G S SIS EHSSTET S L allss5maILLD STaors.

gire| Garhiésiul L Lsreafl allaurid
x=3,56,7
@IniE, A =6 eT6irs.

d

3 _3 9

5 -1 1

[6] 0 0

7 1 1
Yd=-3 | Yd=1

S Lellessn, 0 = \/Z;idz _<Z’:1d>2

speuGleum(m S emid 4 06 swl'L, X =7, 9,
10, 11 gy & yShu wHiysmeri GumiEGmLD.
@ri@, A =10 sreirs.

X d2
7 -3 9
9 -1 1
0 0
11 1 1
>d=-3>d =11
d’ dy
S eflevssn, o0 = Z —<z >
n n
_ /11 =3¢
=4 (1)
o = /L _ 9 - 435
4716 4

GLoGev 2 6T 6T(HSSISSTL 960 s6110leu(h LS smID 408 &nl L, SHlenL &GS Ul S

afleu&aLh LomMLOEL (@)(h&EIM)I.
ThSHSST B 11.9

40, 42, 48 eremiid @yerefl eleursSnGs S L el sl &meurs. eevbleum(, LD
3 g6 GumSSILGIDGEUTE) S &Gl LS SIS Ep&sTaT S L alassLi STewors.

gire Qarhssiul(herer LsTsfl ellaummiger
40, 42, 48-6i1 HI_L aflevs85m56 smevorGUITLD.

oarg& gyrafl A = 44 ereor8.

s6uGleum(m lismun 3960 GlLm&ES
&L & ydu ndHiyser 120,126,144,
ogF gyraifl A = 132 sreors.

yéw Lerefl efleurs et S L alleusaid o) 6TeTs.

X

d=x-44

d
40 —4 16
42 _92 4
48 4 16
2d=-2| 34 =3
2 2
S L eledsn, o = \/Zd _<Zd>
n n
_ /36 [—2¢
3 -(73)
5 = Y104
3

X d=x-132 &
120 —12 144
126 _6 36
144 12 144
Sd=-6 | d =324
d d\
51 atmssin 0 =, 2 (2)
n n
_ /324 -6
=5 —(73)
o = % = «/ﬁ
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GLoGev 266 STHISSISSTL 196, 62616lRM (M, LuGlImLLD 3-960 GlLHEGL CUTE), HemL_&@GL
yerefl efleursdler uSu S L elussin, so S L allusssme 3 L CLHEss HmL @1
6TEUOTE0OTTS @)(HSEIME.
dhsgssT_H 11.10

n2—1

12

(P60 N @lwev stesorsaflesr S L afevssn o = sTeuT [HlemLil& 8.

g6 (6 N @luev eTevorser 1,2,3, -+, N.
2x _1+2434--4n

@eupmlerr &L (H& egmefl, x = .

n
_nn+1)_n41
2n 2
PS60 N @6y eTevorS6flsT auIT &S mIseTl6T & (hS 60,
»_nn+1)2n+1)
dx = : :

S

n n
\/n(n+16)’(12n+1)_<n_51)2
:\/(n+1)22n+1)_<n+1>2

=751

2n+1) B (n+1)]

S L aflvssn, o

3 2

:\/<n 1> 2(2n—|—1)6—3(n+1)]

_+_
2
— n+1\y4n+2-3n—-3
- \/ ( 2 I 6 )
n+lyn—1\ _ /n°—1
VDS =V
WPS60 N @lwev eTsvarsaflsar S L efleudsid, 0 = D
@DL]GDITZ, ) |
Hletreu(mid (PigajsemsT JMIhGIS GsmsiTs.
Qurg eflgSursd d QameorL s & 0% QLT auflensuisy sThs e GsmL&ghumer

n2—1

1

n 2 miisseafler L ellossin, o = d . eTeorGe,
2

(i) i+ 1,0+ 2, i+ner S L cessn o = ”1—1 ieN

2
(ii) Qami&dumsr n @ el pussellar S allasen 0 =2,/ " 15 LneN

2
(iii) Qem_i&dwmer N ehemmiLmL (PLssaflsr S aflossn o =2,/ %, ne€N
A v |
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dhsgsaT_H 11.11

a6 10 @lwev stetorsaflear S ellsu&sid smetors.
2

S| (s N @ eTetorsseflstr S L afevdsid = n 1_ 1

566, (s 10 @l steimraaflssr S L aflugsin

2
=/ 1012—1 = /% ~ 2.87.

Qsr@ssuulLl ysrefl elleurmisaflsr S aflos s

(Standard Deviation of grouped data)

(i) & L& syrefl pem (Actual mean method)
safles yerafl efleurmisefled eeubleur, wlllsmerin, s e swl h& grmefulledmne)
ofluEBmIGET sT(HSE!, SIL ailesaid e LIeTLHILD (FHSSITLD

2
o= % LG, @hiE, d =x —x.

qahsgIssT_H 11.12
(1, Semfls allermy afleorml Gumiguiley 48 Lomemreuraser GUMHM L& IGLsTITEST 6o (LD
I Leuemezaruiled SrLILL (h6iTemenr.
&Gl X 6 7 8 9 10 11 12
fapGesorast 6 9 13 8 5 4
@ouelloursdnster S L al&85meHs &6uTsS (Hs.

S|  Qarssiu’sTsr alleurhisEneE SR&HSHTL. I L aImeuTsiLl J|L&s.

6 3 18 -3 -9 27
4 6 42 -2 —12 24
8 9 72 -1 -9 9

[9]| 13 117 0 0 0
10 8 80 1 8 8
11 5 55 2 10 20
12 4 48 3 12 36

> =48 | Y fx=432 >d=0 > fd=0 | 3 fd=124

. > o432

o L_(h gymaifl, X = Zf T 9

d2
S L eflevsaid, 0= %
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oarg:& syrafl emp (Assumed mean method)
ommg& sy fluedlmng Lstafl allour wHiysaflsar allvssnismears samsSH GuTLs),
S L el aid smewrll LeTL(HID (GSENTLD,

D) 0> A

(ii)

sTOSgSST_[H 11.13

Wleoreumid Yerefl efleursSnsmer S L allussLn smeuors.

X 70 74 78 82 86 90
f 1 3 5 7 8 12
giey omag gymafl A = 82 6.

X f d=x-82 fd fd2
70 1 _12 12 144
74 3 -8 —24 192
78 5 —4 —20 80

7 0 0 0
86 8 4 32 128
90 12 8 96 768
2. f =36 2 fA=T2 |y fa* =1312
4’ d\
L elugsn o = Zf - (Zf )
2 f N2
- /1312 <E>2
36 36

_ /328 2

= 9 2

_ /328-36
Vo9

% = /32.44

~57.

o

qTOSHSST_H 11.14

YleoTeu(mLd LITeusdletT 65lu&E aTEHS STTEIflemILS STeuoTs.

MQrEen i 3.5-45 | 45-55 | 55-65 | 6.5-75 | 7.5-85
hlapGlevetor &6iT 9 14 22 11 17
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giey omag gynafl A = 6 erers.

9fley
@eoLGleusifl f fd
3.5-4.5 4 9 9 18 36
45-55 5 14 _1 _14 14
5.5-6.5 @ o 0 0 0
6.5-7.5 7 11 L 1 1
7.5-8.5 8 17 5 34 68
2 =T > fd=13 |3 & =129
d 0\
oNuss aITESSHE grmaif, & = Zf _ (Zf )
> F XS
- @_<£)2 - 129 _ 169
73 73 73 5329
- 9417 -169 _ 9248
5329 5329

1,566, llss aIi&Ess sy o ~ 1.74.
(iii)) g eNew&s ey (Step deviation method)
sOSgGSST M 11.15
2 WsS sreoung Gumlgsaflo 71  perersmefl effiser  9es5s Camugeflsr
6T6toT 600115 6m & 60T el eTTRIS 6T LG68T 61 (LD 2L Leuememariiiled Qs (D& sLILL (heTarg). @lsuaileurs s
S L allossld &Teuos.

MDA 6L 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
HaLpGlaemaT &6 8 12 17 14 9 7 4
grey A = 35 eTeirss.
mreargreug) Hliredley GamOsasiur(erer X—A-er &liyseaflsr Gurgisarremnfl ¢ = 10.

19ifley X

@eoL_Gleusfl  emiow

L&l
0-10 5 8 -30 -3 —24 2
10—-20 15 12 -20 _2 _24 48
20—30 25 17 -10 -1 —17 17
30— 40 14 0 0 0 0
40-50 45 9 10 1 9 9
50—-60 95 7 20 2 14 28
60— 70 65 4 30 3 12 36

> f=T1 2.fd==30| % f*=210
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2 p
gcJ]I'_I_S)ﬁ]GUé':H:L'D,O‘:\/Zfd —(Zfd> Xc

>F o\
=3P () <0
= ) e X 10
- 110900,
= /18010 510 = V27792 % 10

S L aflmwéeid, o ~ 16.67.

TOSHSST M 11.16

40 sn198 sismrOsaflear Harmsst (O&.0-5@ Hmsswns) &6y Gerhsslu (HsTaTsr.
@sualaursdnsmer alleuss arsss sTraflmiLs &6 s (his.

Femd (Q&.Lf) 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70

S5 gl (e erlsit 3 8 | 12 | 9 5 1
6T660T 6001 15561 &

gire| emag gymafl A = 35.5 sreirs.

Berd  emwow wE  Glevor(hSeilesT

X sTetoTeuoNlGema A= X—A
U)

1-10 5.5 2 —-130 —60 1800
11-20 15.5 3 —20 —60 1200
21-30 25.5 8 —-10 —80 800
31-40 12 0 0 0
41-50 45.5 9 10 90 900
51-60 555 5 20 100 2000
61-70 65.5 1 30 30 900

2. f=40 > fd=20{S" f&* = 7600

2 2
és artsss stref, o° = Zfd — (Zfd) = 7600 _ (&)2
o\ >f 40 140
— 1 - 760—1 _ 759
. W=y =1 =7
o~ =189.75.

11.2.3 wrgum’ @& @&y (Coefficient of Variation)
LrUT.(H& C& L) SP&SSTamIT] aITILNISSILGHISNS).
ormum (& Qe C.V= % X 100.@mi@ 0, x sTeTLImaUSST (PsmMGIL Q& T(HI&sLILL (HsTam
yserfl efleurmisefler S L aflougsi wpmid & 1 H&F sTrserl gu@Ln. wmmum (& 6lswemel
amiy S efleusslin (relative standard deviation) eterrejid gjempssiLbhEnE.

11. jereusch |ERE]




]@Q LIL{6mIT: ",

|

(i) @rer®h g NG GuoulL Lstefl alaurs QaT@LliLsaflsr Simwnd SeimenLomiu
Ilusug HlsmevliLs seeminsmiul (Consistency) sptii, ommium” (& Gls Ly LwsTLGhSEmS).

(i) s yeirarfl efleursSleor LMILT. H& Q& JSHSWLTsS @HHESTL, b LeTafl allaurid
GONHS ST SN0 VeS| (&MMHS HemeliLs SetTenlo Gl Tesor(HeTaTs).

(iii) Lnrrguurn_@as Qs (GRIULTLE EmEsTe, Yhsll LsTsfl afleurd ols Simns sememLo
Ilvagl 9155 HlemeuliLs seenlo Gl&memr(bleTers).

«!

qahsgIssT_H 11.17

18, 20, 15, 12, 25 eteorm elleunmaisEmé@ mmium(hs 68 (emeis &meno .

giel  Qarhssiu’erer efeurmisafler . (h& srmaflemwd &evorsSHGaum.

ot @ ogmefl x = 12415+ 18+20 425

90 :
= ? =18
X d =x—18 4’
12 -6 36
15 -3 9
18 | 0 0
20 2 4
25 7 49
>d= d’ =98

ormum_H& Gsw C.V = % x 100

ormum_ (& Gs C.V =

dThSgHssT_H 11.18

\/W

4.427.

_ 4.427 -

18 X100 =
24.6

Y|

5 Hifi&0aL ellemsmum’ (Hik Gum e Serfled @Tesar(H) el a6 sT(HGHS 6L L higsT (runs)

Sleaeu(mLomml. ojeurseafled spL L miger eT(hilILlev Wit ole FiemLos SeomsnLo 2 emL(Leur ?

47

34

18

59

L eoL ey A 38
L soL efyr B 37

35

41

27

35
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&ite

Lol emL ey A i smL ey B
X d=x—x i X d=x—x e
18 —16 256 27 -8 64
33 -1 1 35 0 0
0 0 0 0
38 4 16 37 2 4
47 13 169 41 6 36
170 0 442 175 0 104
x = 10 =34 x =115 =35
& ’
) .z
n n
= /442 _ - /104 _
5 88.4 = s = 20.8
~ 94 46
orut’ (hé Qswy, C.V = % x 100 -
wmyum’ (& Gexig, CV= < x 100
=24 5100 g’" X
34 46
_ 940 = 52X 100
34
- 460 _ 92 _

= 27.65 = 35 =7 - 1314
oL ofri A ThES QULRISERSSTET | ... Wil affi B r(hiés oL LkisEndsamst
ormur” (& Glswp = 2765 (1) ornur’ (& Gswy = 13.14 (2)

(1) womd (2) e@mbg B- ulsr wrmur’his Gew, A-6ar wrmur (H&6spsme
L &@emmey. eTeorGeu, B eteorm il emL e, A eteorm Wl snL eirenr el 6L L M6 sT(hiLILS
& Fremwsd Semenemiud Glamesr(heTeTmir.
dTOSESsT M 11.19

s erarfl efleurglev 30 ndliyseflsr & L& srmefl wpmib S L efussi peonmGuw 18
HmId 3 @GL. JeunMler & L0 CgTmamuwin, G 9enMlsr afssnisaflar e (Hl&

OBTEMSEMILILLILD &IT60T 5.

gie 30 wdHlysefler g HF grme], x =18
steorGeu, 30 wEliysefler &g Camems, Zx =30 x 18 =540 (x = Z’:lx )
Sl L aflevssin, o =3 , )
o
n n




2
LY g =g

- 30 -
2
2% o=
- 30 -
— >a?=9720 =270 — > x* =9990

> x =540 wpmid Y. x” = 9990.

qThsSassT B 11.20

s( Leirarfl efleurs e, 20 wdisaflsr &0 syrefl wmmid S L afossn panGu 40
LmmItd 15 eTeor semrSEILLILL L 6or. gysmeusemerd sflumis@LGumg) 43 steorm LI Saimiseons 53
sT60r 6TPSULLL &I QFfl aubssI. Sjsuailaursdsr sflumer & H& srmsi] womib sflumer S
olleu&sin 9SNNS STeuoTs.

S|  sflwurer sw (& syraflami (pgeed sTeorGLTLD

20 yererfl efleunmisefler egrafl, X = TX =40 (QsrOssUUL(heTaTs)
X _

E W - 40

= Zx=20><40:800

HmSsIu’L D x = Y x + aiflwmer wdiy — seuprenr WS
HmSaiu L Y x =800 + 43— 53 = 790.

SmssiuL srrafl = % = 395 (1)
2 2
o2 _(Zx) = 225

n n

NGs uTssHE grralfl, o =

@asrhissiuC(heTarg))
XX
— 40" =225

- 20
— > a% — 32000 =225 x 20 = 4500.
> % =32000 + 4500 = 36500
SmSSIL sz = sz + (erflwmeor LEIIL)? — (Heummenr NI
Hmssiuc > x° = 36500 + 43°~ 53° = 36500 + 1849 — 2809
= 36500 - 960 = 35540.
S(mSSLILLL X’
sTeoTG6, SmSsL L o = ° m Z — (Hmssiu’L srmail)?
_ 35540 _ 2
=30 (39.5)

= 1777 -1560.25 = 216.75.
SmssiuL o = v216.75 ~ 14.72.
SmssiulL srrafl = 39.5 wpmid HmssiulL S elussn ~ 14.72
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dhsgIssT_H 11.21
ow ustell  eflers Qer@ofled > x=35, n=5, > (x—9)7 =82 eafle,

D X% wpmid Y (x — X ) guéluaimmms setrs.
Site Y x =35 wdHmid n =5 erer SrULL(HeTerg).

TR

> x” -6 semréEHGeuMD.

D (x—9) =82
— > («” — 18x + 81) = 82
— >ox’ = (18 x)+ (81> 1) =82
— S 630 +405 =82 - 2x=35upmi}1=5
— > x® =307.
> (x—X) -mb samsdL,

D (x—9)y = 82
= D(x=T-2) =82 @rig x =7. aramGeu, X-9 = (x-7)-2
= D l(x—7)—-2] =82
= D> (x=TF=2D [(x=T)x2]+>,4=82
— Dd(x—xy—4) (x—x)+4)1 =82
— S (x—xF—4(0)+(4x5) =82 31 =5wpmind (x—x)=0
— D (x—x) =62

> a% =307 wpmud Y (x — X F = 62,
dhsgIssT_([H 11.22

@\ afleurs Ggm_iisaflsr LrmuT_Hl& Glswsser 58 mmib 69 srers. G, jeumndlssr
I L eflussniser (pamnGuw 21.2 whmid 15.6 srefley, geunmler s. L H& syrsiflsmens smetors.

e  wrmmur (s sy, C.V = % X 100 reor nilGeumi.

CcV
s Gamiflsr swl & syrefl, X = ij—v x 100
= 22x100 - CV=58uppb o =212
_ 2120 _
=55 - 36.6
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@irevorLmeugy) GamLifler snl (h& grrafl X, = CG—V x 100

semaug GsmLifler s h& srrefl = 36.6, @eorLmeug) Qgmifler s h\& symaifl = 22.6.

ulipd 11.1
1. Slsareu(mid SIS EHSES aiFs wnmid aiFss Gl&L srebms.
(i) 59, 46, 30, 23, 27, 40, 52, 35, 29.
(i) 41.2, 33.7, 29.1, 34.5, 25.7, 24.8, 56.5, 12.5.

2. @ Ustefl efleursdlenr BEfm wHiy 12. giger afFs 59 sreofley oyliyerefl alloursdler
LG, LSHLimLS STevors.

3. 50 gjereysseifley WlslGILIfiL S 3.844.8). g6 aifs 0.46 .8 erafle, ommeuseflsr
&) wHlemus Sems.

4. ser_fibs Lerefl elaurs Qar@ifaster 20 wdiyseisr S elussn V5 eers.
yeefl afleurgdlsr eeubleum, welsmuwn 2 g GumsSlsrmen S &@in b ysarfl
afleurmisaflsr S L afeussn womid efess arsEss grraif] S s.

5. W0 13 @leb srevorsaflsr Sl L all&sS5mes &emmssl(hs.

6. Spssrain Lstafl afleuriisaflsr S L aloss5mss samss(hs.

(i) 10, 20, 15, 8, 3, 4. (i) 38, 40, 34 ,31, 28, 26, 34.

7. SpaeL 9| Leuemsoruiley GarhissUul(hsmemr yerafl elleursdsr S allousssmas
& 60T S (H) .

X 3 8 13 18 23

f 7 10 15 10 8

8. s( Useflullgyisirsm 200 Lomsmoreui et 6(h LSS5 SetoramSlufled summisin L ssmiserflsor
sTetorsuof & emasmilll Lpmu elleurid Spssmamin 9L aisnemruiled Gamhi&suT (HeTerg).

USSSmseier sTetomeunflsema 0 1 2 3 4
LOIT6B0T6LIT & 617163T 6T630T 6061186008 35 64 68 18 15

@erefl eleursdler S L aflessS5mes &emreS(hs.

9. Wleoreumid Yerafl afleurs e alleuss aunssd srraflamius semrssl(hs.
X 2 4 6 8 10 12 14 16
f 4 4 5 15 8 5 4 5

| 101D @UGLIL| HeWTSHS,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Q@ Uraafl @Gnis@L uramsmu sL&a& e (pedestrian crossing) eT(h&ais Gl mesorL
Gy efleumd Sipssetor 9L ausmstoruilsy ETHISSILL (HTaTS).

Cr7id (eIBmiguiled) 5-10 10-15 15-20 20-25 25-30
mLITS6ifleor 6T6toT600f186m8 4 8 15 12 11

@iyl eloursSnE allovss aursss srmaf] LnnIb S L elsss5mes semrsdl(Hhs.

afl_® 2 Memwwmerigst 45 Guir gjeursEmamLIL Ggmallsr ‘Lgmwg 5o’ S L SHnsrs
& geflsser. amdlssiu L Hids Cgrams afeurn fearaimn 9L alsmemruis

CaThi&sIUL(H6Ters).
Q
g’(;;'”& 0-20 20-40 | 40-60 60-80 80-100
o5 @)
o flemLowimemiserfleor 2 7 12 19 5
6T600T 60011560

@aellarssnG allevss aurssds srralf LnmID S Lelss5mes &6utTss (hs.
Spssramin Lreusdlsar (distribution) ellevss auisss arrei] srems.

Wifley @emLGleuerfl 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
HlaLpGleetor seir 15 25 28 12 12 8

s(m, Usiterfl eSleurs Ggr@liflaysrar 100 wéliyseaflsr srmaifl wpmid S L eflessin (pammGi
48 wnmin 10 ou@n. marsg wdlysailar sl (0 CsTms womin Ijmeseflsr
aUT&SmIGAT6T & (O CgTms L &liLnNmms et s.

20 wgliyseflsr syrefl womid S L ellessin (pammGw 10 wmmith 2 e semor&SIL L L 6.
Wedry erflumi & @ Lo Guma) 12 etearm LoglILITeT S| S6Umigeurs 8 sTeoTm) 6T(DS&I86lSmeTarLLL L G|
Qi ambsgl. sflwurer syrei] womib sfliursT Si_L ailuésn gy Sliumrainmms s s.
n =10, x= 12 mmib sz = 1530 erévfled, mmium”_H& Ca(emeus: &6m0T&S(h6.
Weareumid glliysaflsr wrmum’ (hé Cewemaus samssbhs : 20, 18, 32, 24, 26.

s Useifl efleursdler mmum_Hl& & 57 womid L eflussin 6.84 erefle, g)se0r
G (D& srraflenild Sireuors.

(1 & peflev 100 Guit 2_sitsmeorit, gjeurisaflsar o_wirmisaflsr & L (h& srreaifl 163.86s.6ommid
ormum_H& G&w 3.2 eeafle, gpuisEhmiiL 2 wrmsaflar S alusssmes smsmos.
>x =99, n=9 whgd Y (x—107 = 79 eefle, > x’wdmd > (x —X)
ILHNEINDME &IT600T 5.

s euGLlayierer A, B etsarm @\ Lomemreuiser Glumm wSGlLstiTSsT L6aTeu(mLom):

A 58 51 60 65 66
B 56 87 88 46 43

@eursefled Wit HGHe SFiemwns Setrenoenil GlsTesar(blerer?

11. yerausch |EOL)



ufip 11.2

giflwmenr ellemLsmws Caih0ls(H&asa L.

1.

10.

11.

12.

2,3,5,7,11, 13,17, 19, 23, 29 stetrm (psed 10 usm erevorsaflsr afss
(A) 28 (B) 26 (C) 29 (D) 27

CarEiligeTsT ellammseafley lss Sl wéiy 14.1 wpnin gyeuelaursder aiss 28.4
steaflev, Gam@Liflear Wil Guflw gy

(A) 42,5 (B) 435 (C)424 (D) 42.1
CarEiiaiersT eflaumiseflsy Walufiu wdliy 72 whmid issdiw wdliy 28 erefls,
9150gTGLN6T 6fFss (&1

(A) 44 (B) 0.72 (C)0.44 (D) 0.28

11 waiyseflesr Xx = 132 ereufled, gieummletr &l H& aqmerf]

(A) 11 (B) 12 (C)14 (D) 13

N 2 mitiyseT QaTeTL 6ThS 6, sTatrsaflsr QaT@Lin@wn X (x — X) =

(A) 2Zx (B) x (C) nx (D)0

N 2 mitiyseT Q&L 6THS (I sTerrseafler QaT@lingn (Xx) —x =

(A) nx (B) (n—2)x (C) (n—Dx (D)0

X, Y, Z- 601 I L eflevsain teresfley, X +5, y+5, 2+ 561 Sl L aflussid

(A) % (B) t+5 (C) t (D)xyz

8 Ueefl eSleurglear S Lalleussin 1.6 ereflev, g6 ellevss aiissd grmaif] (LraimLig)
(A)0.4 (B) 2.56 (C) 1.96 (D) 0.04

s Ustarfl afleurs e afleuss eurds ermarfl 12.25 srefle, 9ig6m S L aflu&sin

(A) 3.5 (B)3 (©)25 (D) 3.25

s 11 @lwev erevorgeflear aflevss aurses srmeif]

(A) V5 (B) V10 (C) 5v2 (D) 10

10, 10, 10, 10, 10-sor eMl6v&8 auT&EsE grmaif

(A) 10 (B) V10 (C)5 (D)0

14, 18, 22, 26, 30-6t1 eflovés auisas aqmaifl 32 eefley, 28, 36, 44, 52, 60-6r allvss

T&H&HE sgmaifl

(A) 64 (B) 128 (C) 32v2 (D) 32
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13.

14.

15.

a

a
a

N

slariisafsr QsTEiy germer S Lelludsn 2v2 . oyfaister geiGaimm iy
3 960 UGS HmL&@GL USu ailaurs Gsr@liflsr S alaussin

(A) V12 (B) 4v2 (C) 6v2 (D) 9v2
Z(x —x)? =48, x =20 whmyb n =12 erefled, LM’ (Hié Qs
(A) 25 (B) 20 (©) 30 (D) 10

foo elleurmseaflsor & HO& srrefl womd SHLelossn wonGu 48, 12 esfleo,
rmuT (H&0l8
(A) 42 (B) 25 (C) 28 (D) 48

Hememrailey Glasmers

Q (i) e¥&s=L-S. gmug), Qar@ssiulL UsTafl efleursdlsr WalGuf Lﬂ;ﬁﬂlﬁ]ﬁ)@ﬁ]\

&&SMu wHNINGL 2 arar allsHurein aifs g @Lb.
. .o _L-S
(i) effs&0sw = 15"
CeT@ssluLTs allsurmisaflsr S Lalwssn (07)

(d=x —X wpmid X = &t Genraf)
w /2%—% /22 o

(d =x— A b A esna& grmeal) (d = %)

Csr@ssiulL alaurmseaflsr S Lalsussn (0)

() @ (i \/Zfd Zf")

d=X—X whmd X = &L Garmaf. d=x—A, A=oms& syref

(iii) \/Zfd Z:fd>><c @rE d=2—A4

€

GarhssiuL LsTafl elleursdled 2 6Tem eeuGloum(m, sTevomemiL snild (L) FCHmID (I
GO L eTevoremennrds vl lparmCam 960605 SLlSSTCLT Sl &@ELb LSl elleursdler
S Lafeus a0 LoTmms).

Qarhssuu’ L allaurgdlaerer eeiGleumm seamememonyd (&) e el k o6
CLBEs g 0lEE555 HoaLsEl USu wdlyseflsr S L allasswomsarg), LenLpi
S Lallwsssmg wrledl K g CLmss 9ns G SlmL&@LD 61606
@m&ELD. i

Y60 N @lwe eTevarsafletr S Laflevssn o =, /1 B L

S Lalevsssdler aunssnmearg), oilsss arsss srraif] 9|oag LrainLiy sTeriLbL.
ormuT_ (& Gsp, C.V = % X 100. @irevor(® 966081 SHESL Conul L efleurmigeflsr
giremns semenLosmill UL mmum H&6sLp LiwsaTuGEDS. e
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o gnpsld
o fapssaisr Ggmeremio

6EMITLLIEDN
o fapssailsr el L6
Ghmin

1fwnf 1p. eoMLIvTE
(Pierre de Laplace)
(1749-1827)
L9pneheh

onlieonen @eiLing @liGLINgLb
samadlnhe oiMedluiconen)s @hen
@MOeuNs  sMmsLLGSDN), Qo)
pnehar pligen Bl eh @enl
QumenLowIng empdaliLiGEmn.

1812-60 Lenefiluflwiedled Lieo
Slg LILIHL (Plg 6)&emnen 2 (heundé)
anj. Qe olfeam enmuicd
smembensd sanl My seatlsd
sdglauddlenen Hlabsestien gLl
uenL_ufléd  salenn). MHlawsseien
Qancenssemen (Po6iLpSeilcd i
waliL@dSHueimd QaiGn oy, ang.
Qaiflen sailpd Qancensssile
gy “Hepsee ey
Gangemenuiled sngesionen MHlahsaey
s@Ehdb@ Gonds HLbs @uigd
HepaasEnded 2 alfswd”
GGILISNGLD.

Bab55a)

It is remarkable that a science which began with the consideration
of games of chance should have become the most important object of
human knowledge -P.D. Laplace.

12.1 glysid

SeTmmL QUTLDE 60 &5 LT 60 [BITLD LT & GLD
flapaser wonin GCumelsmsTEnn  GlLmLDUITeT LT 6T
QeweassT  AUMIIUSEHSE 2 LUlLMmal. L&MW,
Hueo, o fliGuremen, Lhlerered wmmiD  GeTHMIEHTIL
ureyse  Gumerm  HepeseT  goubeumS  (peiTerGr
om&l&g @lerg. sTEHIUTTTLO JHUGL @hEsL0e6 86T
wefls  GusdnE  Cuflpltlener  oLbSSISsTmeT.
smseToel BLBS Hspaseflsr ellnmssr  gjeliemLufsy,
@sGurerm  Hepsfasst  sHlismuSSL  eFmHLbH GleT
gleoedluons; (peareTCr oomdlses @lisyiomeTey, GgemeaTsaT
TSI BL Al Sm&SMTaID 6555m86 &L (HLLGHSSID
Qewessmmen  weflls — @eand g usgSaflaEmhS
sSTIUOOOIUGD.  @eueumm  (6Ten igCu,  HsLpaysemer
om&lSHs @unnsNE Hepgssaiius (Probability theory)
&nug san geudunrSng).

1654 oy gy evor(R GleaumedlGu ig—iflwrr (Chevalier de
Mere) 6T6TLIRUITTEV 6T(LRLILILILIL L 62(Th (8HSML_L & 860078 SHl60TT60
yspeunm WQTErs semflgailiuonesiser larmel Lmsuse
(Blasie Pascal) wmmid Swifl 1p-GQuriom’ (Pierre de Fermat)
QHCUTHSSHMLGL  sSesl  uflommmd L Glunmg.
@iflegsdl  Aojssns eodSumn  smisbd
sumufleurs 2 (Heurs &g, SllsiglsT am&dlsran (Christian
Huggens) (1629-1695), GlurGermedl (Bernoulli) (1654-1705),
lg Gomieur (De-Moivre) (1667-1754), 9wl ¢ eomlisomen
(Pierre de Laplace) (1749-1827), &mev (Gauss) (1777-1855),
umigmesr (Poisson) (1781-1845), G@&llGaeu (Chebyshev)
(1821-1894) wmmid LriGsmet (Markov) (1856-1922) Gumsarm
s 6u0flgefliumlEh 86T HaLS 8618 &([hSSILed6T alaTT&818 S
Gumn unsaflsgeri. 1933-0 mesw  sevuflgallenl eyt
6T.0ame0GLrCasrCrme  (A.Kolmogorov) eresrumi  61(hGasmeir
I|mIGpemmuiled (Axiomatic approach) mefer H&pg&6s
SHSHLNISE I Camadleormir.

312




HapsfesT HLOLmSID, KL Ssmoslmiumgin urmsts fesgsassT @\mEELD.
Hapssaiiuedlear SmeSss amsarmsr aumilys Gergmerr (ymern Gamgemen) (random
experiment), (pwmdl (trial), smi Geuefl (sample space) mHmiLd LLGeIM) eieMSWITEDT [fl&Lp& 6T
(events) uppl eueBITLEHMSEMET HTLD SMHGEUITLD.

seflgaillumesiser Garsemer (experiment) LHmID GCaTsHemeTufledr (Llg6lsemeT
(outcomes) UNThS jemelled LILGTLHSSIS M. Sl SHeuetllSSLILMBID 2jeveg jemai(
@&y s @ CEwmin Cargeme erarlubiD. GOIILL Brafled BroussSHnE aumms
UfiECamfler sTevoremflGenaemi LSle| GG, em HrauUSmS &ictr(h&e, Le Hnmhisefls
uhgls6T GlamerL. enLledlmEgl 6 LbSlemenr sT(h&S60 LMHMID e(h GMILLILL @)L SSl60 6
wraflo Hlewpn elusgisaflsr eamalsmamu ude| Gelga s  GomsemeTsaTeT
#lov 2 GMTEmIRISETTGLD.

R Cargmersmu flas5g05NE (peTuTsGa (pigailmears s.m @luarg Garssmeor
aumilLE Cargemer eTaTUSTGSLD. @@Ll e Cargameruilsr (pipads Hley aumilisrer
IS G| (LPlg OSEMETILILD [HITLD LI lg 1LIEIIL_60ITLD.

@ Fweumiiyg Cergemeruliler Hsy eumilileTer gemersg Hlapea|seaflsar sevrGLo
I|&Cargmeruilsor & mGlauafl eTariu@GILD. @& S eTarm MPSSTH GSMSSILOSEMS. 6
GCamgmesnll seubleum(m (psmmud GlEaig) e (pwmd (trial) sTerin(L.

g mIGleuafl S -67 6ThS 6(1h 2L s6mr(LpLd Gamgemeruflear e, HlaLp& S (event) sTeTliLI(hILD.

A 6T6aTLIS;| S-60T 2L &6T0TLD 6T60TS5. 63 (T C&FTSHem6T HLSSLILIHILD CLITE) H6ML_58 (LplguT6ITS)
A-uilev 2 6Temg; eTevflev, A eTearm HlSES HLHSI6TETS] 6T6ITM)] S MEVITLD.

fov (&GS (HS6fleir eLpeuld FLoeumiliiLg Camsement, snmiGlauefl ommid HsLp& s er
I Hweimenm ailers @ Geauri.

gueumitiyg Gams emeur & m|Gleuerf] dlov HlsLp&dlser
R ST Frewnusms | S = {H,T} {H} oipmoug), seme aflweis) @
RO ST H1BH6D. Hep&é.
(T} oismeug), U, eflgeig) wpGmmd
HlaLp&dl.
& Fymer BrewnuSes | S = { HH,HT,TH,TT }| { HT, HH } wimib {77} gyéhweor
B o sembige. Ao D1 pé e,
SIT60T LIS 6mL6mIL S =A{1,2,3,4,5,6} |{1,3,5},{2,4,6},{3} ommid {6}
ROWON 2 B HS60. apSwer ey Hepédser.

g aumiiiy Rsp&dser (Equally likely events)

@ireor(® gl 9SNEG GCupulL Hspsdsafl eabamarmin Hepaisnsmer
SUMLLILIL|S 6T FLOLOTE @)(h& G LomeeTTey, YhHlSNEs6r gl eumiii Hapsdlger sTarlnL. 6
GTETILSMSE Sietor(HIGLTE) Semev aflpSaid, L, allWsein & eumiliy Flepsslaer gy L.
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eeirenpGreTy aflovs @ fapsdast (Mutually exclusive events)
R6aTNI&E CupulL Hepsdlseaflo ahs e Hansdu,
womn fespsflsmer Hoyeilmos BLbLSTO, I hllspsdser

speremmeluTern  eflus@n  Hspadser seariu@Gl.  Smeg)

@ssmsl Hapsdlast 6r Crrsdle flsyprs. A wmmib B ersruer — 0
specTemmGlmsaT) eflevS G Lo HaLp&dser erefley, ANB = ¢.

QR ST EIETUSMmMSE Seor(ld CuTgl Sme ellwsn g U, ellusme
Blepallrgl. 9Cs0uUT @ ST LSmLmIL 2 (HLlg6TTe, SHm&s eITLLILETaT g
aflemeresrhLd epsaTemmGliLTeT) £Nleu& G HsLp&&lsemm@Lo. srblsmsaflsy, LissmLsmil 2 (B (hi CLTE)
80T Crr&SHl0 LSl @\T6T(h V0G| JSME CLIMLL L (PSMHISET AT6DETE|SATTS FHLILITS).

Blriy Rsp&sar (Complementry events)

Q@ swamiiygs Cargemeruiled gsmeug @ Hapsfamwu E
616078 ST6ITS. S 6T6OTLIG |S60T FnMIGlee 6T60TE. S -60l(HHSI Q) EoTT6D 1
E -60 @leveurs Lomm ellemereysemer E -6 Elrliy Hlsp&d sterdGmimio.
@&l E sterrd @Mesiub@ng. steorGer E = S — E. Gogyid E ommid
E gyélwer sstremmGiuery efled@id Mlapsdsemm@i. 5

Q[ USL 2 (KL (Hi&60l6, 2-60T LLMKIE SHlmLs@W Hepsd
E=1{2,4,6} eer @M E-er By Hepsd E ={1,3,5}
DHSD.
Rempey Q& fap&fsst (Exhaustive events)

|

ULt 12.2

hep&dssr El, E, -, E, eTeTueTeummen C&riiys &emrid &Lo eumiiiliL& G & mg emeorulleor
snmIGleuafl o1& @\mallr, 1, Ea, -+, En guélwer Hlenme Gl&i flepsdlser gy @L.
e pif) flsp&d (Sure event)

R UsemLemw 2 LG Gurg 1, 2, 3, 4, 5 wmmid 6 ereusefled 7CHemID 6 eTovor
HmL&E Hlepsd o mGurs Hswd. sertar @\g) e 2 mid Hlspsd] g @i.

goaumiig GCergemeruilenr s mGleafl i 2 mid HapsflwrgLo. eblarsfley, o560
STUGI 615 2 MILIL, 2 MISITSE CaTsemeuisy eeubleumm pwundullayin e L.

Queor flspsd (Impossible event)

@mGUTgId meoLGun (wpwrs Hepsd @uuar Hlsnsd serliuGb. @& ¢ eTars
GIISSILMLD. THSHSSHM LTS, 6(h LS 6(H (Peom 2 (HL(HIb GuTg) sTetor 7 SlenL_&H@E)Lo
Hlan&d e @i flsnsd oy Gi.
grgsrer aflenereyser (Favourable outcomes)

Caemauime s(h HsLESS @GS QsTLiLTeT allenare|ser, JhHsLp&HsEE e e
allememals6r eTeTLLGILD. THSHSSTLTS, @ USOHLOMW @ paon 2 HLGnéurg
snemmLiLL eTevor Sl sl Gumiaims fensd E esrs. allenereygst 1, 3 ommiid 5 eTearLisor

E-6o1 smgsLomer allensma s o) @L.
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W—M// @ tfiflelled sweimiiiy ellenere|gsT wHmId (Wigeln S ni6lasfl Glemer,

gweumiiyg Gergmergemer LG ThHiSHSGsTaTSHCHTD. Gy, @ILESulle
Comrgmens @ ThHSSS0STsTaTIULL HTsuTILRISET LHMID LUsSmLS6T Cr Srmearsme

6T60T& GG e GeumLD.

12.2 fspgsalpsrear Ggmera aemrwmm

(Classical definition of probability)

@ S mGasflufsr n ellemeraysefls, m ellemsmoysst A steorm HSLESSGEF sTHSLTS
@minger, n(S) =n, n(A)=m seers GUUENIOGCuMD. fHepsd A-ar flaspsse; P(A)
LT M-5@GLD N-&@GLD 2_6TeT ANSSLTES AIMTILNGSILGHSMGI. I|STag),

A &@& sngsLoner ellenere serfler eTevorsuollsems
Gargemeuflear aflsmsmesaflsr Glom&es 6Tevorevul156m

nA) _m .
n(S) ~ n O

P(A) =

. P(A) =

(i) Guoser, fspssaingtear CgTsaremn aemTLmDTETS, (Peeinm allemere|ssT
Qameor.  Comgmeruilaid, Sweumily Iears GCorTsamerullald GFHLUMLILSTS
CEELETR

(i) A eteorm Copad @@ Hspsdsstar Hapsse 0-6@0 1-5@0 @amulGr
Igl 0 9 &6ar 9eegl 1 9 &Gar gemiow|L.

g, 0=<PA)=1.

(iii) 2 miSwmsr HansSulsr Henssea] aeTm Y GL. JSTag P(S) = 1.

(iv) mL&s @wer Hlepssullsr henssa) u&dun 9. 9graug P(p) = 0.

(v) Aersorm flan&d) menLQumTos @mULSDHSTET HsLNSs6]

P(A gpom) = P(A) opbeog) P(A) = A=At = L0

= PA) =1-"=1_p@A).
(vi) P(A)+P(A) = 1. "

TOS5gISaT B 12.1

Q@ SImer UsmL @ (wom o GLLOUGENS. Ssraimd Hepsds emssmer
H&LS56|5m6TE ST6u0Ts.

(i) eretor 4 HlevL GG 60 (i) e @rlenLLiLenL 6Temor HlenL &6

(iii) 6-61 LSBT SMT6vE lSH6T SHleVL & 60

(iv) 4-s9 eflL1 Quiflw eTetor SHlemLSs60

gitey  girmen e UsemL 2 L (hgedler s.miGleuefl S = {1,2,3,4,5,6}. etearGeu n(S) = 6
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(i)  eremor 4 HlevL&EL Hap&FHen A eTeirs.
A={4} -.n(A) = 1.

n(d) _ 1
ns) 6°
(i) e @ enLLiLenL eTevor Hleml&@L Hlsp&Slemiw B steors.

S P(A) =

B={2,4,6} .. n(B) =3. UL 12.3

_nB) _3_1
61eo1G6, P(B) = nS) = 6= 2

(iif) 6-6r UBTSSMTellSH6T HevL&@GLW Hapsflsmw C srers.
C=A{2,3} .. n)=2.

_n@ _2_1
eTeorGeu, P(C) = ns) =63

(iv) 4 -s9 o911 Quiflw eTevor HlemL&@Ld flep&flemw D srers.

D ={5,6}. &&6a1, n(D)=2.

_nD) _2_1
s1601G6, P (D) = ") = 6°3

TOS5gISST_[H 12.2
6( STTm6uT HTsvoTiLLD @\T6voT(h) (Lpsmm Sevor_LILHSMSI. SSSTamI HsLE &6 Eh s smeor
Ha8&almears ST s.
() @@ svas SoLszn (i) GODESS R Smev S &5
(i) qm L, (b HlemLSs6v.
gy (I BIETTILSmS @\Tsvor(h) (w6 Sistar(Heubled Hleml &G s miGlaarf]
S={HH, HT,TH,TT}.

n(S) =4.
()  @m smeussT Sl &@L flepsflew A sters. A = { HH }.
n(A) = 1.
_n) _1
5661, P(A) = ns) 4

(i) GmNHESSE R S HoL&EL Hap&flamw B eers.
st6orGeu, B = { HH, HT,TH }. &5661, n(B) = 3.

_nB) _3
a&661, P(B) = OIS

(iii) @ U, w_ G S &L fepsdlamw C sears. ererGey, C = { HT,TH }

n(C) = 2.
_n _2 _1
5661, P(C) = WS ~4-72
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TS5 B 12.3

Ysn @mug Qe searsallelBhal @ (P eTeer  FWweumiiy  (penmuilsy
ComosHssILOSNS. HS 6T6IT 6, LIST sTaumenms @ (mUusSnamer Hapssailamers
SIT6U0T .
el ameeusf, S={1,2,3,---,20}.

n(S) = 20.
Coiih0s(h\&sLIL(HILD 6T6HT LIS 6TauoTemTs @)(h&@EL flepsflamw A sTers
A={2,3,5"7,11,13,17,19}.

n(A) = 8.
-nA) _ 8 _2
6T6oT G601, P(A) = W) 205"

TOS5gISaT_[H 12.4

35 Gumplsst gLmdu Qar@ly el 7 GUTmLSST GsmmUT(henL 6.
II50sTG@UIOmHE 6@ Ourmst swaumiliy weopuie 6simbshsEn Gurg 98
GeonurLmm GummerTs @mULsnsTeT Flesse] Wrg)?

giey Qurssl GummLsefler 6reorsmufl&ms n(S) = 35.
&somur(enLw Gum L sefler 6Tevoremfl&emas =T7.
GsonurLpm Gurmeners Caih0sH\&EW Hlapsdlami A 6ers.
GempurLnm Gur L safler starenfl&Esms  n(A) =35 -7 = 28.
sTeorGer, GsmmurLmm Curmeners Cainb6shi&E L Hapsdullar Hspsse,
P(A) = nA) _ 28 _4

ns) 35 5°

TOS5gISSTLH 12.5
@\ EFrmeT LSEML &6 6(1h (LPevm 2 (L LIL(HIElsoTm6dT. SL&&memiLd [Hl& & & s 6h & & mer
HsLssallmers smebors.
(i) & ersvorsaflstT S (hS60 8 918 @HSS6 (ii) (L& sTevorS6T G eTevoTSHETTS (doublet)
@msse (iii) s eeamsefler sw(hse 8- ol 9 SHsLTs @)(mSse0
gire @ usmLSemer 2 (L (I CuTg) HlenL &G dnmiGlalsf]
S={(LD, (1,2), (1,3), (1,4), (1,5), (1,6),
(2’ 1)’ (2’ 2)’ (273)7 (2’4), (2’ 5)’ (2’6)’
(3’]‘)’ (3’ 2)’ (393)7 (3’ 4)7 (3’5)’ (3’6)9
(4’ ]‘)’ (4’ 2)7 (4’3)’ (4’ 4)7 (4’ 5)’ (496)’
(5,1, (5,2), (5,3), (5,4), (5,5, (5,6), _
(6,1, (6,2). (6.3), (6,4), (6,5, (6.6)} nn e
~n(S)=6x6=36
(i) s aausaflsr s [OF0 8 96 @MH&EL Hlepsdlamu A 6rers.
A ={(2,6), (3,5),(4,4), (5 3),(6,2)}
91,5661, n(A) = 5.

-nA) _ 5
6T6oT (062, P(A) = n(s) - 36"

12. plasps 56y |



(i) @@ usmLseaflaid Gr eTer (QT L g6 Sl &G Hspsdlemiu B erers
B ={(1,1),(2,2),(3,3),(4,4),(5,5),(6,6)}.

67607 G 61, n(B) = 6.
-nB) _ 6 _1
91,5066, P(B) = nS) —36 -6

(iii)  C eteoTLG (P& sTavOT G660 S (HB6V 8- Ol Y SHGLTSHE SlenL_&@ESL Hl&NES 616015
C =4{(3,6),(4,5),(4,6),(5,4),(5,5),(5,6),(6,3),(6,4),(6,5),(6,6)}.
67601 @60, n(C) = 10.
nC _10 _ 5

psba,  PC)= "6 =30=1g-
TS5 [H 12.6

L60TE Smss MmausSIULL 52 F (hsmars ot .06 sLipel(mhs)
swamiiyg Gergemen psmmuiley @ LG TOSSILOSMS. bSEF FL(h LeaTelmalerars

BIm&s NeLNE56|5m6TS ST6us. 52 & Qesefler afluh.
(i) @omem (i) s@moy Gmer Spade | Hearts | Clavor | Diamond
(iii) sGU® (iv) Lwwoessr” 10 7' v S| ¢
gie)  OQurss F_(saflsr amanfl&Ems n(S) = 52. A A A A
2 2 2 2
(i)  Asterugl e@ssLLLL FOH @rramaurs (King) g 3 3 3
.o .. . 4 4 4 4
@msE LW Hapsd sers. 5 5 5 c
s.n(A) =4 6 6 6 6
_nd) _ 4 _ 1 7 7 7 7
pay ="A) - 4 - 1 8 g | s g
n(S) 52 13 9 9 9 9
i sTeoTLIg) 6T(HSSUILLL F(h LY @Imamars
(. ) B . gj @ . . . én. @ @ . 1J0 1JO 1J0 ]:]O
(Black King) @m&@L flspsd sers. Q Q Q Q
n(B) =2. 1K3 1*; 1K3 1K3
P(B):n(B):L:L
a n(S) 52 26°

(iii)  Csreorugy sTOSSILLL F_H 606U (Spade) FLs @m&E0D Hep&sd erers.

n(C) =13.
) _n) _13 _1
(iv) D ermsorugy Lwnesor 10 (Diamond - 10) stearm &-(h sT(H& G L0 HlSES eTaars.
n(D) =1.
_nD) _ 1
P(D) = 2(s) 52
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TOSgISSTLH 12.7

Q@ auGle omem 35 wrewraniseafly 20 Gur  gyeoreeT wmmn 15 Gur
Quetrsser. &Ml (pevpuiled s wmswreut CoMhEsHSslILbBEDTT sreflsy, NeTaumid
fsp&dlsafler Hsnssa|smers smsms. (i) CoimholsH\SsLILGILAIT LOTETTa6TTS [@)(HS560

(i) GCammblshi&sUn@LeuT wmsTallums @)mS86v.

giey S ererug) @&Cargemeuiley s»miGleuefl sTeors Clsmers.

.. Orgs wremraurgeafler ereremnflsams n(S) = 35

@&GsTaemeuiley  memTeussr MM  wrerorell g HCWTETS  CHKHOSHS G0

fap&dlasemst (emmGiu B mmin G erers Gamers.

31,566, n(S) =35, n(B) =20 womid n(G) = 15.

(i) wremreuemers CaMMHOsHLLESDSTT fspssea P(B) = Z((g)) = %
6T6oT @601, P(B) = %

(i)  wreellmwus Carmbshlusnsrear Hspssea P(G) = :ll((g)) = é—s

91,5066, P(G) = %

TO5gISaT_H 12.8
@ GMUULL mreafld wey aumausHeTear Hsnpsse 0.76. g&s@MUNL.L mrafle
LOGMLD GUITTLO6Y @)(HLILISDSTET Fl&NS&6] WM ?
gie  @UullLL mrafle wemlp eumLd eTerm Hsp&dleniu A eTaraln 9bETeafld LY aITTLI6
@& Hensdemw A searald Qsers.
P(A) =0.76
P(A)=1-076 - P(A)+PA) =1
=0.24
GSHIIA_L praflsd emi eurmosh @HLLSHET6T H&ns&e] 0.24 g @LD.
OS5GSR 12.9
s mLuflev 5 Sleuli mmid ev Hev FlmL LELGIS6T 2 6Tameor. LemLUNEONHHS) (M Hov
Bml uheng rlLsSHETaT Hepssa), @ Haiy Hnl ubms shlusneTer Kapssailsr
eLp6ITY] LOL_Thi(&) 6T6vfl6y, jliemLiulsyisirar Hev HlmL1 Lk glserfleir 6T6wor600 18 6mSB6MILES SHIT6H0TS.
gie)  emuuflayest Heo Blmli Lkgiseflsr stetosmflsemas X eTeors Glamers.
sTeoTG6u, QoS sL1 L gsefler eTeoremfl&Gema, n(S) =5+ x.

B eTeatLIg) (1, [Hev HlmLi Lkems TS Hlsp&d] nmib R eTarug) e, Seuliy HlmL
UGS THSGL Hap&d] sers ClmsTs.
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P(B) = 3P(R) eter& G&T(HSSLILIL(heTemg.

. n(B) _ ,n(R)
n(S) n(S)
X - 5
- 54+x 3<5+x)
= x =15

91,5661, he Himi Lhbgsefler eTevrsuflema = 15.

TOS5gISsT B 12.10

Sirey
(i)

(i)

Hlereumeustreunping e H&pg&alners &rers.

() swamiiy eopufsy CaimH0sHSsLLEID CmL L msuoripe (leap year)
53 QeueTefl&SpemLogsi @)1 560.

(ii) ewaumiiy wpempuiles Caimhesh&sUuGI GnLLmsrgs 52 GausTaflsElpemingei
L HGL @)(HSS60.

(iii) sweaumiiy wemmuie Caimeshi&EsILbID sTamTsmr amLSSle (Non-leap year)
53 QeuaTefl& SlpemLogsiT @)(1hs560.

@ OBLLmeitTiesd 2 6imer wILSeiflear sTevoremflGHens = 366. g@moug 52 sumyrigst
LOMMILD 2 HTL &6,
52 eumrusaflo 52 Gleustefls &lpsosst o erearer. gpsar @resor(H BT &6
SPSSTEILD 67(L) eUMLLILS6TIE TCSHMID 66ITMTS @) (S ELD.
(emily, SHruser), (Hiusst, Gasusumil), (G&susumi, yger), (Ugsor, ellwmpeor),
(efwimpedr, Qeussil), (Geusarf], &6vfl) mmid (&6afl, Epmuimi).
8( OmL_Lmevarigev 53 GleusTeflGSlpsmgst @ mLusnsTer Hapg&a|n GGawsTar 7
sumiiiysefleo e Gleusafls&lpemin aimagnaTsT FleNssnn 66TEM I @GL. o) &6
Yeareumomml s»miGleuaflemiu 1&g &GS meTaTsuLD.
S= {(@rruﬁ]gu,ej;]rﬂaasir),@rﬂaasir,@&shsurrd_l), (Q&sueumi, Liger), }
(uspsar, eShiwimper), (eSlwimpetr, Gieueerfl), (Qeusier), &6afl), (s6ofl, @pmudlm)
8661, N(S) = 7.
GGsuwsimer 7 eumiiiLsearflev, e(m Gleuetafl&sElpsnin aimeugnemer HlesnsSlsmw A 6T6ors.
A = {(afwmypsdr, Geusrefl ), (Qeusitafl, g6l )} eTeorGeu, N(A) = 2.
eTeoTGeu, P (A) = n(d) _ 2

nS) 7
91,5661, 651 LSl 53 GlausTaflsSlemiuaer @(mLLSNE&TET Fl&LNS &6

2

7

(1 QL Lmetorig 60 52 Gleusarfl& SlpemLnsar ol HiGL aumeISTs @)(mLILS6T, 52 QUMThIS 6T
Gurs igweter @\ BT s6fley QeusTaflSSlipemn 2 MIGTS uTTS).

| 101D @UGLIL| HeWTSHS,



(iii)

sT6oTG6), 6(I5 STSHMT6TOT 9 etorigsd 53 Gleuerarfls HlipsmLser @\(WHULSHSTET H&LNS &6

B erstruigy, g psmer @\ BTl sseiflsy Geusials&lpsmin @leveomosdlmLiLgmame Hapsd]

6T60TS QISHITETS.

6T6oT G621, B = {(exmuilm, Hiusserr), (Hiusser, Gasueumit), (Clasieumil, Ligeor),
(usetr, eflwimripsar), (s6afl, @pmuilmi)}.
91,5661, n(B) = 5.
_ nB)_5
6TeoT @61, P(B) = n(s) 7

@riE A wmmib B stetue BTy flep&fss sarLmss selefléseaL.
FTSMT6nT (Gl SSHletr CLomss HrL_seflsr eTeiremflaama = 365.
I|BTaUS| ETSTT0T eUHLSSH 52 eUTTRISST LHMILD (T HT6T @) (S)LD.
52 eumrmageifley 52 GleueirafléSlpemingsm @)m&@LD. g psTaT 6(h H6T 6T 67 (LD
QUMLILILS61fl6h 660TMITE 2{6MLOLLLD.
esmuilyy, Sliussir, Qesueumiil, Lgeor, eflwmper, QeusTefl LHmid &evfl.
6T6oT 6, 6( STSMTemOr 9 6Tie60 53 GleusTeale: SHlpsmngsT @&, GLoGeuweTeaT 67 (LD
sumiiyseflsy e Gleusiarfl& oo @)m&e Goustor(hHLd.
61T 66, S mIGleuaTflsmiLs LlsoTe(mHLOTN) 6T(LYS6VMLD.
S = {epmuiln), Sluseir, Glgeueumil, Lgear, allwmpsr, Gleerefl, seofl}.
~on(S) ="7.
67 eumiiigeflev, Gleusirafllipemio aumid Hspsdlemw C erers Glsmers.

C = {Qeustel} — n(C) = 1.

) _nO) _1
PO =S

1
2

dhSassT M 12.11

(% sweamiiLs Gargemeuruiley s Hlap&dl A starrs. ghhlsLpaduiler By Hspsd

A etera. P(A): P(A) = 7:12 etenflv, P(A) & setors.

gie)  P(A):P(A) =7:12 aears Qamhésiu’ Herers.

P(A) = 7k wmmid P(A) = 12k etemrs Qamerss. LOTHMI(LPEM
@ri@ k>0 PA) - 1
b P(A)+PA) =1 Geunti pay 2

Bmd P(A) + P(A) = 1 eteor giGeurmid. 12P(A) = 7xP(A)

Tk +12k =1 = 19k =1. =7 [1-P(A)]

|
k=1g" 19P(A) =7
_ _ 17
P(A) = Tk = 5. srerCou, P(A) = %.
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10.

11.

s(m smuufley 2 eirer 1 (psed 100 susmi eTsmorgsemmed GMiGsUul L 100 & (hiseafladlmhgl
Q@ L0 dh&sIUOENG. Jeuamm sH&SULGID Sliger eTevor 10 9160 aIGUGHID
6TEUOT60OTT S @\(HLILSM&TET &S sallameTs smeums.

@ &rmer useL @Fsor( (peom o HLLULGSEDG. ps aamsaflar s(Higo 9
Sl sl QUNIISHSTET HSLS56| STems?

@m usmLser m GCsr o @LLOubhEarmer. s sansmars  G&mer(
IusSSILGID mfless sevm 3 916 aIGUGLD 6TeTemTTe @\(HLLSNETET &S 56
SIT600T 5.

12 mevev (PLemLSEHL6T 3 QWS (PLEMLSET SHeubhgIsTaTear. SLeUmiliL Lpsmmullsy
Camhog®hi&sULEIL 6 (PLmL, WSILSTS @(HUILSHETET HSLS 86 eTaTeor?
@@ mramumismer CT SLWSHe SerOLOUTS, JYHSULFOTE Q@ SHemey
SlenLLLgsnamer &5 salleners Smeus.

607G S600058] OSSN 52 F-(H&meTs GlsmetorL &L Lp60l(hhg| SLoaumiliL| (psnmuilsy
@ FLO ThiSsILOSng). NearaumausTaunming HaLss6|5meTs STeurs.

(i) TOS&S FL( L6t 918 @) (i) (&% F (M Lol (9606060
@m&s (i) a05s FL(OH o FLLTS )66 @556

eLeTml HIeTTILmISET 66T Crrgdlh s lu@dlsrmer. eraimn HapsdlsEnss
HaLssalleners sieuors.

() &S @ Smev HenLLiug (i) @\ u,sssT L (i SlenLLug) (i) Gsmnhss)
@ semeugeT SlemLLILg).

@ Uil 1 (pse 6 s sTsorser GMlSslulL 6 Geaustenar Hml LGSISEHLD LHHILD
7 a6 10 suenry eTavorseT @MiSSULLL 4 auliy Bm UbSISEnHD 2 6TaTer. &L aIMLILIL
Weomufled e, LGS sThSSILGEMG) eTeuflev, Hsaraumid Klep&dls Ems @ Hepssailmers
SITE00T .

() eT@SsILLL Uk 6 BT 6wL 6Tevar Gl&TeuITL LHSTS @)1 SHS60

(if) sTMSsIULL uhg) 6, GeueTemar HlmL LHSTS @[5S 60.

1 @yse 100 eusmguileomer (pp eTeorsafledlphg S eumily  (psmmulilsy
Cammog®his&suub e e (i) @ (PW auTSSWLTS (perfect square) @H&e
(ii) (P s6TLOTS @lsvsuMLoey (not a cube) @\mée oy SiaTaunnler H&LSS6.|SMETE STeuTs.
9| GleetnTig 6oTT, LIMIGTTGSHAR, 6o, YBHIGSHT6T, (HOJWT WHMID eoedifhur g
wr(hsafler QuUWTSsmeTs OlemeirL. LI lpwedl[Hha e Snmieomliuenfl swemiiiy
emmuileb s, BT L 657 LTS G GlEH\SEMTIT. “ 9y 6T60TM 6T(PSSI60 QY TLOLILDTGSLD
KTl igetr GLweny GaihCgGOLILSHETT HSL&ES6, TaTen ?

@ Qulipuiled 4 u&ema, 5 Heold MMID 3 Heuliy KWL LBGISET 2 6TeT60T. SFLOGUMILIL
Geonuilsd R UBDSS 60506 o8

() Seuy Aol UGSTS @IHSS (i) ugems B0 UGESTS @00l ([H &S
I, Sweereumstr FlSLS &6 SHM6TE &IT6HTs.

| 101D @UGLIL| HeWTSHS,



12.

13.

14.

15.

16.

17.

18.

19.

20 & safley 1 g 20 auenTeTar (L) 6T600T&H6T GMISSILIL (DITATET. SFLOGUTILILIL
peopuiled @ FLG THSSLILOSETMGI. Jjsuaumn) sTHISSLILLL FL g fI6TET 6T650T
(i) 4-60T LLLRISTS @)(H55 (i) 6-60T LOLMRISTS (@l6V6VITLOEY [@)(TF58

LS Hs&Ssaflar Mo sa|8mens &ieus.

3,57 ol eTaursEmeT @SsnIGMTES Osmme(h 6@, @76y 6TewT
I|mussLILO&ETME. jeubleusir 57 o eilll Guflugrs @mUugsnarsr fHepssa
S s. (9)eubleuememfley G @ovsssms s LWETUHSSS Snl TE).

eLpsaT)| LIS 0L 6T G Crr&dled 2 (UL InmGumrs), epsitm| LisenLSeaflein eGrr 6T6tor

Sen_Lugmarer Hapsdullsr Hspssallmers smeurs.

@m usmLsar 61 CrrsdHe o mLLILGLEUTS HoLsE0n (ps eTarseflsr

CL(MSSMLIVET (I, LISIT 6T6u0T6m0TTS @\(HLLSDST6T HSL&Sal6m6Ts SITenos.

@ amauile Heo, usms wpnih Cesremst Hlmmisefloomer 54 LaflbiEssnasT
2 aiTement. (1 Lisfmi@ & se0emev 6T(h&@LGUTE), Hev HimL) Liaflki@ & 860 SHenL LILgnsmeor
Hsss6| % LMD L&m& Him LeaflkEss0 Sl Lugnaer Hspssea) % 6T60f160,
Ipsmeauuiley o_arar Glsustemar Himt Lk smeeflsr eTevmsunfl&Hmmaemiusd Smetors

e eouiley o erer 100 slemLgafley, 88 sl emLser mevew Hlsmevudleyid, 8 &L smLseiT
Al Gempur_(HiLsyd oM 4 slenLser Gufly Gemmur (HLegid 2 sirarer. A
sT60TM 6uGTT IS T Hevew Hlemeuuiley o aiTar &L emLgemar (G THSMTT. gy sormsv B er6orm
suemflai 9fls Gsmmur( 2 eIl Flenlsemar LU (HD N& LomSSmTT. Foeaumiil]
(pemmuiley 7Gx I 6If L snLemiu Caib0s0&s 98 (i) A-&E FHUMLILSTS oLl
(ii) B-&@© shumLIwgTs s ) SiuereunmnG Hle0nsse|semeTs &Teos.

s emLufleb o sem 12 Lbgisafled X Lbgiser GeusTemar HmpsoLiemel. (i) ey
pemnuile @ Uhg CaMMbesH&s, 98 Gausteamer Himwrs @mULSDETaT HaNs &6
arers. (i) 6 udw Ceustsmer ML LLGiSmar oLemLUle emeuSSLileTsar, 6(m
Qeustemer Him LKMsS CaTbsGLLsSNE&ETET HeNssn gl (i)-00 Gumiu’L
faLssailensrl GLITe @)L kG, eTefley, X-60T LSLIlneTs Sretms.

H&&) o smorigwsdley (Piggy bank) 100 enibugy sousT mremormis@hd 50 6w emuIML
ErsmorumISEmHn 20 @iresor()  emUML  HewrnumisEnhn  womin 10 ekhg  emumil
TETEBOTILIRIS (ETHLD 2 6T6msnr. Foeumiiiy (penmulled e, mremriun Caimboshi&En Cumsg
(1) sotbug) smLIET EHTesOTLLNS @68 (i) bg) eHUITL [HTEITILLITS @l6U6VTLOC @55

I, Sweereumstr &L &6 SH6M6TE GIT6H0Ts.

12. plasps 56y |



12.3 flspasailer ew L e Ganmid (Addition theorem on probability)
S st6or (Lpigaym) CleummmMs SemrSSletr o L Semormigst A Lmmitd B sresflsv,

n(AUB) = n(A) + n(B) — n(ANB) wpmin n(S) # 0.

@mumud 1(S) I IGES,
n(AUB) _ n(A)  n(B) _ n(ANB) (1)
n(s) n(S)  n(S) n(s)

2 I Semriis6i A Lommid B gy Slusstaimemm e SLoaumiliLi& uLih 12.5
Gamrgemeruilsy A ommid B ersorm Hlen&dlseammas smdlarme, (1) opearg
P(AUB) = P(A) + P(B) — P(ANB) eTet18 HlemL & @)L0.

@InpipGau Hlsngsailsr s L6 CamHmLmELD.

@iy [
(i) AUB ereorm flap&d] menl Oum Geusior(hiGlesflsn A eteirm Hap&H memL GlLmeumid

Ievegl B eterm Hlap&dl memLGumsumd gjeg @irer(h Hapsdlsenn Gy
Crr&dlen memLGlumeurid. A N B eteory fl&p&S memL Glum Geuesor(HGlosafled A, B eTsarm
@\ HanédlsEnn Cr Crrsdlh e ClLmGaism(HiL.

(i) A-wd B-uh spsitemm@uuimeirmid elev& @i Hapédlasr srarfles, ANB = () gy @Lb.
eTeoTGey, P(AUB) = P(A) + P(B). 67Gleorenflev, P(ANB) = 0.

(iii) ANB erstrm HnESeoIL, (W SHevorons SmanGurg ANB wmmd A\ B ererUeoT
&L 5600TIRIG6ITIT(GLD.

Wlpey&6i (ElemuemoTid @lsvsuTLoey)
(i) A Bunmu C sterue s.miGleuafl S -s& sming s7CHemID epeiry HlaLp&lger sreoflsv,
P(AUBUC) = P(A)+ P(B)+ P(C)—P(ANB)—PBNC)—PANC)+ P(ANBNCQO).
(i) A, A womin A, gélwer geremmGlurery efls@L Hanadlser seflo,
P(AJ\UA UA) = P(A) + P(A) + P(A).
(i) ALA, A3, el An sTeoTLIGET e6aTemmGlLTetT)| eSleus G HlepEFs6r eTeufley,
P(AJUAJUAU-UA) = P(A)+P(A) + P(A) + -+ P(A).
(iv) P(ANnB)=P(A)—P(ANB),

P(ANB) = P(B) — P(ANB)

@iE, AN B steotug) A-ub B @leosumogyiih eeors QummsitLi(bin

@Cs Gumsr, ANB eterug B-upd A @evsumiogyid 6Teol]

GuimrmeTu(HILD.
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ThSHSST D 12.12

epsoT)  mresorumSST 6T Crrsde &L Lu(bSlermer. flaspssailer &l L6
Conmsems LweaTUOSE), sflurs @M LLEST 900g GmNhLSLLFD 6 SMILITaIS)
S &L fepsduller Hapssallamers Seors.
gie) sqmGeusfl S = {HHH,HHT,HTH,THH,HTT,THT,TTH,TIT }.

1,561, n(S) = 8.

gflwrs @ U sseT oL &Gl flespsdlamw A sers

steorGey, A = {HTT,TTH,THT } wmmid n(A) = 3.

_n(d) _3
P(A) = n(s) 8
GONHESG (I SemelLmeg) SHlenl&@L Hlespsslemw B sers
steorGeu, B = { HTT,THT,TTH, HHT,HTH,THH, HHH } wmnib n(B) = 7.
_nB) _ 7
P® = ns) 8°
A mmid B gy S eetsmmGliumsn) eflusst Hlepsdlaser. 7Glsrenfls
ANB=A. aanGe, P(ANB) = P(A) = 3.

. P(A gfog) B) = P(A) + P(B) — P(ANB)

-3, 7 _3_7
56601 P(AUB) = 8+8 T3

@iy [
G &6l sT(HISSISSTL 1g60 KT Fl&NS &6 & L6 aflSlemi LisruOSSsTGamTLd.
@ mudlein AUB = B stetugmsd P(AUB) = P(B) = % sTeur sTaflghlen Sleml&(GLo.

TOSHSST M 12.13
Q@ USOL @Imuemn 2 GLLILUGENS. GODHESS Q@ 2 (HLLe0lrag 6Ter 5
SeoLLugnarer Hapssallamears Sreams. (gL Cann&msL LIL6TL(H S5EIs)
6] 6 USmL @lHpsmm 2 HLLUuGGUTLS) Sl &@EL &.miGlsuafl S-6r
eTenoTennflGeme 1(S) = 36 gy @L.
PS6L 2 (HLL60l6v 66007 5 HlemL_ &G Hl&EFemin A 6T60T5.
A={(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)}.

_ _ 6
5661, n(A) =6, P(A)= 26"

@\resorL_mmid o (mLL60leb eTevor 5 HlevL&@GLd HlepEHemn B etetrs.

B ={(1,5),(2,5),(3,5),(4,5),(5,5),(6,5)}.

12. plasps 56y |



A _ 6
,&5661, n(B) =6 wpmid P(B) = 36
Gugyd, ANB ={5,5}
2,561, A mmid B gy Sler estammGurern) elnsanrs HansdlssT gy @L.

n(ANB) =1 wmmib P(ANB) = 31—6.

o Hapssailsr s.l L CanmsslerLig,
P(AUB) = P(A) + P(B) — P(ANB).

6 .6 1 _11
36 36 36 36°

dhsgsaT M 12.14
R, LreeilsE LmSsins soprfluiley Carsme S lusnsmar fesnssea| 0.16

steorss.  Glumplufiwey segrfluiles Carseme S lugnsrar Hspssea 0.24 womib @\
sogrfseaflyln Carsms Sl lugnsrer Hspssea| 0.11 erefle,

(i) w@opssun womn GQuriuilwe soarfsafle gCsHan @ &aamfluie
Corsms S LILgNETeT K856, ST,
(i) wmsgeus sSoamiullsd we HiGwr gsng Gurmuiiue samfluise w HGLm
Car&ms S LILgNETeaT NSLSS56] STeuTs.
&6 nmSge sorflufle GCersms oL lugnatar Hepsdl A sers. Gummufius
sonfule Carsmae Sl liugnsmer Hspad B srers.
(i) P(A) =0.16, P(B) =0.24 wpmin P(ANB) =0.11
P( e7amaug) s seogymflufley Carsema dlemiLiLig))
= P(AUB)=P(A)+ P(B)— P(ANB)
=0.16 + 0.24 — 0.11 = 0.29 gy

(i)  P(oameug @ soamfluien wl (b Caisma HeaoLliug) A LDE(BL]J
= P (A wlGib opvevs) B i (ib) i
= P(ANB) + P(ANB)
=[P(A)—P(ANB)|+[P(B)— P(ANB)]
=(0.16 — 0.11) +(0.24 — 0.11) = 0.18 gy @b,
dhSgSaT R 12.15
“ENTERTAINMENT?” etétrm Glemsusdlayisisr 6T(p&8186fle0(mha sLosumiiiy wpsmmullsd
R TWSMSS Coie| Gelw, 9Mbasg mido 2 UN6TWsSsST&EGMT 9Ng! WSS T
&6 @ mUIUSDSTET HsSsallmears smems. ((TSSISHT S(HUS SlmLL eTeL).

| 101D QUIGLIL| HETTSHS,



girey ENTERTAINMENT sreorm Gl&meuedled 13 6T(&S1686T 2 666D,

o n(S) =13.
e 2 WETWss Csimbsh&sUuGIL Hepsslemiu A srers.
n(A) =5.
_n(d) _ 5
Q56601  P(A) = ns) 13"
T 1601 6TLPSMSS CHMHOGHIGSUILGID Fl&p&Sleni B sreors.
nB) =3
nB) _ 3
a,&601,  P(B) = S 13
6T6'0T(86)_I, P(A g.|6"061)gj B)=P(A) + P(B) (".* A-wyid B-wjid epstrsmm@uumsity efleud @b Hsp&dlesr)
_5 .3 _8
13 13 13

dhsgIssT_H 12.16

A, B ummitd C steotuen  eesremmbGlimenTm elleus@h womid Heome|Glai Hspadser
sT6a15. GLogyin, P(B) = %P(A) oo P(C) = %P(B) sTevflsv, P(A)-o9 smeuorss.
in) P(A) = p ewone. oyeGa, P(B) = %P(A) = %p.
. -1 - 1/3 -3
A, B npmid C gy dlwer eetsmmGliumsn afleus@in wnmin Hlemme| Gl&il hispsdlser
67607 GlBT(H&HSLILL (h6T6ITenT.
P(AUBUC) = P(A) + P(B) + P(C) wmmid S=AUBUC.

sn@urgl, P(S)=1. — P(A)+P(B)+P(C) =1

= p+%p+%p=l

— dp+6p+3p =4 = p:%
P(A) = %
ahsgIsasT_H 12.17
52 f . Dsmers Gsmem @ F(h&sL lpedlmhg swamily wpammuils e &b
sThSaLLGIL Curgl, 9&FF O e @rmer (King) gjwag e anmil (Heart) 9jsg) 6
ouly fim& FLres SaoLliusnsmer Hessallansrs smeurs.
S| A, Bmmib C sreruer (psmmGiu sy @rmam, e ammi Cusyid e Haiiy Hiné F_6
SeoL &G0 H&&S eT6irs.
sterGey,  n(S)=52, n(A) =4, n(B) = 13 womid n(C) = 26.
n(AnB) =1, n(BNC) =13, n(CNA) =2 wpmn n(ANBNC) =1,

Py =2, PB =L wign PO =25 cugi,

52 52
12. plasps 56y |




PAnB)= L, Peno =1 pCnay= 2 wimb PAnBnC) =L

P(AUBUC)=P(A)+ P(B) + P(C) — P(ANB)—P(BNC)—P(CNA)+P(ANBNC)

_ 4 13,26 1 _13_ 2 .1 _44-16
= 35207575 "5 "5 50 T s 52

- 1

dhsgssT_[H 12.18

s smuiled 10 Qeusremer, 5 &Ly, 3 ugema LHMID 2 el HML LGBSIS6T 2 6TeTeor.
geumiiy (penmuiley Cainb0lsHh1S&sULMLD 6 LS, CleeTemsT 9|08 &(HLIL| V608 LFHE
Bmwrs @Uusnerer Hspssailaners siretrs.
gie|  S-:m8& s.mGleuefl eTeors.

n(s) = 20.
W, B pmid G gy élier psmmG e(m GlasTensrT, b ShHUL HMID 6 LSS HimL
UBnSS CoMh0sHsELW Hepsdser sers.

s Gleueremer KMl Lhems Thi&EL Hspsfuller Hspssea P(W) = ”’1((2/)) = %
M SO Bl Ubms TO&E0 Bepsdler fopsea;  P(B) = % - 25_0
nG) _ 3

Q@ u&me Hinl Lhms ThisEL Hepsdfullear Hspsse;  P(G) = n(S) =20

. Q@ Lhg Caih0s(Hhiées 28| ClalaTamer 9068 &(HLIL {0608 LISFMETS @)(h5
fapssa P(WUBUG) = P(W) + P(B) + P(G) (" W, B upmib G gyélwer sperenm@uumsi)
10 s 3 9 aflvs L flep&dsemm@Lb.)

“20% 20120 T 10°

@y : PAWUBUG) = P(R) =1 - P(R) = 1 — 2 = -2

20 - 10

1. A b B steituen ssiremmGliumeitm) eflevs @ HaLpadlser. Gogin

sTeure LD eSlemLsmiLl GlLMeVITLD)

P(A) = %Lﬂﬁ)gth P(B) = % steofl6v, P(A U B) -808 &TeuoTss .

2. Auwppid B ity @rain® Hepédsatiss P(A) = 1.P(B) = 2 wpgub P(AUB) =1
steofl6v, P(A N B) -0& Smeuors.

3. Auwdmib B st @rsr® Hepsdsain P(A) = %,P(B) = T wpmis P(AUB) = 1
steeflen, (i) P(ANB) (i) P(A"UB') g éliaimemms seoors.

4. QR0 UsSmL @Huemn 2 GLLILUGSDG. WsTagTs o GLLUuGLEUTS
@rlemLluemL eTenT LSS0 gl Jeualm 2 HLL (ps eTevorS6ifleor
s (DB60 8 91L& B(HmSS6 Tad Hspsulsr Hapssallamers &metrs.
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10.

11.

12.

13.

14.

1 p&6v 50 susmyuflevment (L& sarfledlmib &I ELosumiiiL (Lpsmmusley ert 67650r CHITTH0lS (D& SLI
LGDCUTS 9euGlaueT 4 98I 6 9L AIGUHISHSTET KSLSS6 &6t s.

@@ ouwlly 50 wey gyefleeEsn (bolts), 150 Slme wamrsEnin (nuts) o siameor.
IeunmIeT LTS en oy 6l @hLd, LTS H(HEG WTSHEHD GiHLLleSHSme. SLaITILILL|
eopuiler TCHemID eTmpsS CHIHEEBHSGD CuTE g SIGISILESSTE NG
(M ey gyseflure @(mULSNE&TET HsSsallmers &meos.

@@ usmLsT Gy CrrsHa Gar o UL UuELeuTs) HmLsEW (s sTeogerflsr
sn(HG6v 3 960 NI 4 9460 QIGULTLE0 (&S HSHLSS6| ST6iors.

Q@ SuemLufld 20 giflareEmn 10 9TEp&l LPRISEHD 2 6TaTET.  |6UMMIET
5 guuuflsrser wHmId 3 QY TEhSSH6T IWSusmeal. Feumiy pemmulled emeur b
LSS THSSTL, G NNTTEGCMT G B LIPLTSGT @HLLSMESTET
Hassalleners sietrs.

(M, UGLILTs 2 6Ter Lomsmoreuisefley 40% Guir semfls ellermy aflsorm flespsfufaii,
30% Gurir giafwe ellermy afleorm HapsSullapin, 10% Gur geueiiysor@ ailermiy
elleorm HlaLp&dlaseflain s Gl mesreri. 9eual@Le0lmhg swaumiii] penmuilsd
(W msTelsT CsihogsOSSIUL LT, g Senflg ailarme el HapsdullGor
Ilevevg gilefiwey eflerme eflerm HapsAullGor gevag @ HspsdsaflyGor
Shg C&TITL &SNS HSLSS56] ST6rs.

60TE S5 I|(h&H maussiulL 52 & (hsmears Osmer. &(hé &L lg6dl(Hhs)
swaumiy (peopuiled @ FLG TOSSILOSENS. IBsE F0O avGuLreGsur (Spade)
Ilevevg) @IrremreursGsur (King) @@LUugnsarer Hapssaillamners Seors.

s smLiiled 10 Qleusiemer, 6 Sleuli ommitd 10 &Ly FImLI LI SIS6T 2_6TemeoT. SLoeumLILIL|
peopuiled 6@ UhSlmer ThHi&EGSLGUTS 981 ClausTemer gjsueg Sauli Him UHSTS
@ mUusnHsTeT Hspssallamnsrs simeurs.

2,5, 9 eteoTm TevOTSHEMETS G TenaT(h), 61T @IT6BITIL 058 6T6v0T YEMLSSLILDHS MG HS
6T680T 2 9j606VGI 5 9160 AIGLHILITY 6oLl Fl&HNE 6| ST6woTs.

(& sLLHILD sTevenfled GT @laugasin Wssor(hib euremd )

“ACCOMMODATION” eteirm  Glamevedlsst  speulleumrm WS gID  SerflsseafGw
Sl srélgrisafl siul®, 9nhg 13 fu srHsmsEHD QM Lsmeuuils
smeuSsLILL (hsmamsar. SLosumiiiy (psmmuiley (pameufladlmhgl e sTHsS5mss Gy
@&y Gurgl, 9l @b GumId WSS

(i) ‘A’ gjeoevg) ‘O gy 86Gaum

(i) ‘M’ gjoaug) ‘C’ o&Geur @HULSNHSTET HSLSS6|86Mm6TE SIT6uo .

(@ LSl wdHipeng (car) ggaimL algambllnsTs aflmg dunih Hspsse)
0.25 st6trs. g (pemmuflsy stflGummer LwssTUT lemsmenr afmg Gumid f&nss&e)
0.35 wmmid @@ ellmasEnn GunagnsTsr Klsngsa 0.15 srefls, g|budlpa b

(i) @555 TG RO MG LIS
(1) 6 s 93 L HID GG I SWEISLEE) S 6T ST60T 5 5L S 56| SH6MET S SHT600T S
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15. A
B

C o6 e elarmelngs Sial srmrusnsTear HaNssas6r pammGi
,% sTeors. A mmid B @imeupid GCammg Siey smeausnsmear Hepsse, %
nmid C @meumLd Carmhg) Siay smeamusn&TeT Hapss6) % A ommd C @)(meu(mL
Canmg) Sie| sme Hssse] %, epaumLd GCahgl Siey sremr Hens&a) % 6T6vf 16D,
wrGrenid e(meur gjsuaisormailesr Siie| srarugNSTeT HSLSSalm6Ts ST s.

1B1
4 2
5°3

b

gflwrer ellewLenwd Caib0sHhSsa L.

1.

¢ eteoTLG 6 @wevr HsLp&d eresfley, P(P) =
(A) 1 (8) & (©)0 (D) &
S eTeaTLIS) 6(1h Feumiiii GCargemeoruiletr & miGleusfl eTaaflev, P(S) =
(A)0 (B) & (©) 5 (D)1
Asteorm flap&uller flasng&ea) p srefle, HeTaimalaraimne p sTeng Hlemmey Gl
AO<p<1l (BO=p=1 C)o=p<1 D)o<p=1
A onmin B ererustr 7Gsemin @\ HlepsHlser. Guain S eTerLg &oeumLLILE
Camaemerufer s miGauaf sresfler, P(ANB) =
(A) P(B)— P(ANB) (B) P(ANB) — P(B)
(C) P(S) (D) Pl[(AUB)]
(1 LomemaTeuedT Semflssdle 100 wElliGueir QunISHSTET HSNSS6) % Ijeurr 100
L&IGILeTT GUMTLE @(HULSHSTET HSLNSS56]
1 2 3 4
OF () 2 OF: (D) 4
A wpmid B sresrm @\ HlsLp&dlsafle
P(A) = 0.25, P(B) = 0.05 wmmnd P(ANB) = 0.14 ereefled, P(AUB) =
(A) 0.61 (B) 0.16 (C)0.14 (D) 0.6
20 @QurpLs6fleb 6 GUmmL&6T G smuuT(HenLLuenel. SeUmiLL (pemmuflsd 6w Glummsir
CambosH&E0eUTs 98 GmDUNNSTSS Sl LLgnSTar H&nsse)
A 3 2
A ()0 © 3 ) %
A womib B ereotuer  @\reor(h  epstremmGlumeTn)  efleuS@  HepESS6T 6T6TS.
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