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19, z,s e5d[Sd$ So5So ]Sr$55lqra55l {i A,$55 QSad o$ $o& }J:g55 Dtudbds Aotot.

JQS (elofus"el) 59 - 67

fcr56;er sopg 2

(&,spo.,gr5**d5eo5r, 1989)

20. SoA SQgo{5ll5s) S}b O1erc Ab o$p }b:g55 griu{bdS $o3or5o&.

Scxrq 10-11 11 -12 12-13 lg-14
)crg$et bop$ 7 10 ' 19 29

(fl..sro. e{o$ 1957)

27, Sofl degoilo $o& $$5 ,)1gQ, $s:41s5 sqsdpfi Ao$o&.
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b05.),ee5l 0 - 10 10 - 2d' 
i 

20 - 30 30 - 40

,*J;415$tu3584
\

23. 3od q$5o&s Sqoass so6 6$6r, soa J$6r.a;*5;lsdpers fib so5x6o$ sscffFo8.
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Indian Statistical System
a,s dEodtosdea, &jitea, s$6;ea e# p*w qoe!b6$ booerbd$s ey6o.e! $Jo 5r i.6o o5o cpdod6o6s

t{eooS XSff duS6 rl0Lc}etaS fgdrfeC t(u0o0 EE:KpSrocloIp

Sr+t'Jofl€$ :

4,1 lfe,:ieoS *6o - I:Jeso e4S;$

,{,2 $Sd.yoef }o*Js l$cneD

4,9 F$*yo $Sd,5odp $o*$s r$XE 'i

4.4 €o$cn $o*JS $oE

4.5 p&ot eogel s6.f ,

4.6 eroFFdS'O{ }opJS soo;ed$o

4.1 lfeecs oo$o ,-, Srroeo ee0SJB

4

r t.li

I

\
\

\
\
\
\

tleeo5e$o qulsersrercd e;"n e05$ no65x1e3$ ApS urer eo.e5fps 4poni qrlo;ro. o.xosd,
rroK:6;8 .loel @$rS5$ fieeosc$o $c'ercd @$fSFO, xeeos 

"tilQ 
erofailrref '*6ilSJ'ss Eoe;'u;.

qO erul5qPrrdp '*uS', cdg5uldilgdXS'. qe$ urief$ '{d'er$ bco$o6S1,;s,rS""b6,cjsro dc6,
dt rlSo 'croc6o'dry oa-5oX e$,o'el3 ergefii qt*. {r$sercef oareD $aer5: l,uoo,ls SIo"$r ?cfoo;
lSS bo;o6 er5$eer$r erc,5;r3*y6. erd S6on qtcer e{-}eef5o"eu *SOo0 be)* mq5 dod,r"ci.r. .Ua

sdsaon'3 xeeosa@Q 
" dT{'eaer e@o', 'ees"got( *6,o,, ,cl"lgos fiei$e$o'es*q boft,"rD.

erdoaJod xeeover5r r15$ ea5$EJ *500'), dbdrnql eodpcu. tuBaD66tron" €ndg $;oef $g
{r*o soso$S b63rg so'geecp aoe.n o56er *sun aonscg sereo6. ,*i qSxg {r6Jo desrf 6"s au.-i
tu68$0n'arar" dS6eD $soo,:gq a0lo6. $65obxod e$s 165o s$lrb$ rir*isoopse B;,:;c.$B
elSs eleesJ dol*r.

ssdxod a.5 bf;r3 (g5v6o fiet'os lsc'"Er €o50o156o 
.'$rosPe)o $od E$rld aoa, qr'dodvod zooo

305e5;eer 1b.$r xeeos-s5eer *suea aon5eg seSurSs er$e$o rg sereoa. so$pgn ye,oef as5 $de*e:,
vo'd$ 55o5ru:, -,gSS 555$oo5l boaoQo'l 6ego{ {.r56ee a6nb b$d{:q)) e*b;do,T eodlo Db"1c.SB jj.l
eo"esr 6ol*r. E:rXelE seroef Slc'erSS 6ser dgot*suea aoni5eg'er0 - q - ers;o\,,eo$ qxodo& sgo,5c.r
:0flo6. er5r16 seroS e*5S. OSSrg $o{.& oev' ,fC6Sd dr.fuSfg C$or:or5c.Cg p$ NJ"$)p, Jg5}o1:..r
u:6p5 celS BobS $JcpeD €"rS0o0$eg Eoeo6. i

ctrarer e$om SdoaJps Xeeo5e$o Sas erQ 6omerd;rJ r--rcrx qiFl:s sS3'xloa. ,3cs\€o *@,:,)
b6rflor50 n\ud$ 6otf$ dood ers{6r$ dcb. 15}6 bofep b0 Eo.us rgon* &ro$rc.ng, pot5 ai
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ergs 5obdJell e5t1'rn5 $s$xorpg 6,n05$3 elsbdps FEegset dr.bgbJs$ tt}Sj'epso &O rhrgosan!."i'
fieit"osPe)), xeeosbdd$er md erarXbcbtbopoD. €i Sdori. XeroSe$o 6[A;r.0!F3o6 erQdomo6 6rg.f5t:a

S5ro{so SlFxgoA" I 
,

4.2 $5 dXoC SonSS S5oer *Egea $fo 5U"1&S-5opJS SJ5E S0e,:ro$o | ,,,..

dx rolosd ":oud5 eris rss5er 10&66o $po 5oa e,s ifg5 $*$t dgoaQ *osEo$ to;o o"ep: 
,

g6-e'6J yero;bofl cd:tu6{ugnO[6S erotreDeorl. q$,U. teOO $oOod€arrtu: ,:fgsger srercd S5b]6re5;Ser,
$xJa:&. u" rko 5oo sndrer$ Bo65 $rrueQ, {osoo$;rt$. 109066'b5-s0ot:o r{" erg! +qrli"6o
x:ozroo'fo $oar5s og?t er5{556$ e55 "}0c5sderS$039'{Folitical Arithmatic; eri [looJd ryrrorl.
ssdxoef 185 drrg s65r' b[ssrE5 ]o055 s5lS dcrJ ar;srb;. 5d5 a-s 6sr&s 6EoeQ tsoooss;$E :

erc^u5otJ $o*Js 35eer er5{55e55r', rl6s b$s3o:oru$ rgsps I5s$ rtrsser;bsr ltgor5dcb. ',,?"

tsogd statistical Abstract of British India r$s sos$hel)5e,oa. 6sd erg*el"u6er6t er$s:ro[e$er$ 
'

sceSsdsr s$o Sooc'$S tpo$e5go a08o6., ,"eoDiro errpel er6er6{o er$s rsbs so6 @sE ,r5"o i,orrod
l;ro:rod eros 6$tuo5o q55tro 40flo6. 1883d,"er0er a:.dey iffie5g rxr"Sio nr5:l.oro. 6pd dxods bocre>
erotJ;r, dn lko 5oo3 555$d5r $o055 $50oQff., s5gersf:rdoa5 b$({ 5r*ofu auro$xc.$g bern, 

,

dxnpEs alPar'-os;sr s-d5ir"o*ers $$orc*Ur. 1880d SgJ8os ?;l'slJ s$nF a,JpdSs s5;3.d5r $opgs 
"

Sa:"n"Q 5036'rer5, $oo5s er6s6erso co$booob qso$6oso6. tgs6d e.+q:ooe' orS 1*S.1 sSnS
e$u5od "Agricultural Statistics of British India" tgboupoa. 6rq5p nur, lOq oge,do,iuxloesr.
5J5$dbs ;"5$6 e56e!6 Ssoerfi {.:50o$ 

1ptboo*ers 189sd s$orc.r.&, se5s rsrq& b6$er.$g toSod
*{SilsetaTfs {lo,16. 6sg Director General of statistics s e*i$oson sollo*o.

1905d $0{ Soeerd Department of Commercial Intelligen.r'"rra Statistics (DCIS)sr., Bogod
Director General of commercial Intelligence and statistics (Dccls) sr" {boirru. ooelsr,5lodt, 6Q
DGS 6r ACS sO*;eo. 1906 $o0 €+ so$ Indian Trade Journal sorl Se $ibdeaer$ Beusoe{6.
dxodn;:09$ori erOr$ r6s dlB 191dd ,s6qn$s 

xro;rr"Q;: bu;ueo. $o1eis uoxod$ $o*,g,;;
eroc5:an{u 6r5b deo5r, DCIS erb.1e3 56$r,:*!00,: SOnf, *SOgq lleer eo6o{y"$6$ g{ $oiDo lp{bS
drh3 E'x;oE. 1924ef er$s $01etu5 Uonerd 6vo Jog SsSafod6 Eerirl$Sa.s8, crl ento:ru$ .:ugeJ
;'rl'')c'5o's8, "sF ld5g66$" e$g$eu' "qF66 dx ergs srr6m bosoo,, bu;toa. €{ box'b rers $gs
dx;ryqon" 3$$P5, $er55ldfS5, $$tf&s $pgs 35o'or0*$0o,iars8, ruosuon erao$ ereDsod $scr.os,
brc'55d5r b6$at'$8 e"s s!$ps bo$PF ilo$.$s 555$ (o$oqcroxo) 6lbso"1s ersi:eQ rrrgor:16. 192gd
"ootdsr:n5er5 ert11ser.15-- qoddr"'5r 5-u;utro. sopts,r,S erasggds mo uon'Jso cr$ b$sod.xr
Joef 6r5Dp $[e5 s*t'KgQ "qo&o$S{er[s6q5"1[eu58' fndian statistical Institute - ISI)er30xso 193266

aBEo6.

$5 AdoS$ soer5$ 555$ so'geao 50Er5rod 1934d 5r.1ts 'oa$rSzrd" Elld z,s xrlpjps $eri$
;b";5t$;. dxo$g er$s[a$ $o5dsso Sotuo, es.&drcldr.Q qtns t6on $600 $o $oo{nrio,:Uo drg
u$s {$e5s: ec65o $* d65er5r $0ot56o o5.gelrr. s$03 $dr.$So a6flo6. ero>d qcusocl Sersps Sooos:
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en6g ;rn Q$ Sd5CoSe;o1) ,

fi'ioso6" 6p so,vom€o$pf 'pa55er5 t6!SJ"s: {bou6. tgges qrd,56x er$s sd5ser}er$ br;r1u
b6l5dJ'sg er$S 6ot{ods b$Kt5ls b0fu66 $qo;b Kuoo$cps€ "o.6c56t ergs rerio"6: so5oo5rQ,, (E.o-
nomic Advisor to Government of India - EA) {bon 6:. tgcgef e}$rooaler5 usil*" loepariaent or
statistics)$ Fersu;16. crsdp e,rxom tgstd ,3o6ol $on5s Kro[" (central statistical organisation -
cso) tI'er e55c5 1955d ';anrldtr eonl6r65 ovney' gationi sample survey unit - NSU) $. Berger.l6u.

4.s Fe6o $sddodc $op5s rJrE

,, SQto sxdusod ed1 $o-o$ sgs$u: r,l.cb pnE:n $aldor:sib,1

, (0 €o15sr" 3 boftr; (u] ebtodac $$er; (iii) rABe], 6oxo6'c bolrr. $s oa-,oxo tss-6obo$ec +56Jo $ro €op o'$ tp$Eer e{$od u{ ,ooo*!*orotr0.ro aonoJ dog ge$ erq6g5,ds
$qFIT"oso (Union list) 6oao0o05 llcpe$ erolr. $olSdSepEd bU.1ef $o+g5 So$ur ?oSooa $rirOrgr**.dtd$*' e5oc3 6$er, pS*, sdqsr.6so, EFJS, ,lgf,rolso, socsclog pqt gs Ja*y doe;r"or:. lrdngo,
p55o' irbbo5S' ero$ScgEl9t tOFlS boaoQg errE6'c iloogs.$5oo*q,ur o'65eyib o-$os bu.luis
$oo.55 -Td* (Statistical Bureau) $tr6eol. ge1 erc*erp€ot$o, ,,S FaSqer OodoeSB d$6& E0y6o,
er55e5 6o0 555, 65:gA T0* 

(Concurrent listllgid eod Myds*il5y ,ri*, er$s 3.ofus tpeegser,

sJE 
dlsc1's $olus 0Xr, +o1a'r;5 so$$o, sgrSro o;e$$o 5oe3 6$g& es.Oe.cd$ Eo,rEsr Do65

lScnofi r[** *soo,t rbJe58,,po p.rrur, scrgdsro ard;der$ €ogs3l irSsogoa. dog, o$ (p4ir%E

!S:t-"$ 
bo[exf]o sqpt *p{ LeseD,$05)) (semi and quasi Government) }op5s so$u: su.c. $b

11-{1*""tat 
s501t56ea, roSEs q5i$6a-a6$ders s$3'rg,QoD. rndian statisticat Institute (tst),Institute of Econon

nomicsroalsQ'.il:;.:H'.l;:?[:::ili:;:K"#r*-;m:A;H'::$;:::*
v05$ 56s5 5tebeffi 6rlo6o$6o, ''*opJ errgioo$ ilo"$; uJoso.lr so$6o, in qlor e5EJ sdon
c$ ao.: do, er rb o's s s$ea $ Kr$ $6;6o s o ar-sugs,,n+ers is+nxgorr.oD.

Jso e#"565od Cgf"oOsr"1e18, sr dvodp $onjs rogoqfu $o6 oeu/u $eepn Jfisoo$JrlrJ.

(0 $$ surso, o4550$ou s65sel'lerd er$$er;o cso$li5Eoo.Q so${ee (processing) d6$G,sg
bo"1ar 6opJ* : O3Y"J, tolod f5 p*, ,vo.l ,yler ax uSrrs o5b6p5 4er"1ego5: Eo6od
Sognoer5oeS eper$S $o*JS lqrmgD, ,*Jd* ADdpIS.

(it) 5{9e5.1$Xrobd, $d{ $65o bo8 DirobEsu sooooeo EiE"d 3er9o"15 $ofeu : Textile commis-sioner, controller of India and steel, controller ceri*ar of ImpJ*s urid E*ports, Electrical
CommissionertoGovtofIndia5oe3ro-6edc}opJs3irrr"*.

(iiil FdlsoITD $o*Js &so"E$ *sooO g;11oo$ ar6g6rr
Research wing of RBI, EAo, LIc aDdgss.

(iv) r*e$om $o6td;n63s s5w ;r,$orree$ Ss.d sofer
Economics Jo03s, qocb$ dexl6see)J. 

'a

$fd $ofu: : DCIS, NSSO, CSO, DES,

'' 
t.,

: ICAR, RBI, Isl*rgokhale Institute of

\^./l\, -;

3o15os *Q xDp$pr sbqssopod eod $oar5s r?.r",Te$ bogOqo.
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r _ 
n 

_r't., 
erssd sj$$o$ s;t8u5 op (Ministry of Foo4.-and Agriculture) : si solee$ u'pd 3otr

tsaUQ ssnheD dol*,.

1. Director of bconomics and Statistics (D.E.s.) rACs t94zd aersei';16. eooersi -{,"S; DCIS,
Agricultural Marketing adviser to Govt of IndiaiiMinistry of Food,-Uinistry of Agricultural
116 $t$6n'€":SOQQ erQ 6ser 555$o$ Soaod $o*SS $Ieer5r, (Fe6o €r bo$,roSOqoO.
drodn erxF65r:, 555$d5c$, $6g 581f,5r, rtr bobros ioas $oogS srcner oE*d*soo,sao,
si:ro so5r6o, ;t"c3g x)15$ps e{orQ sd$6o, e sxrdrosr q5ibso,56o 3D6g$s €€-- 

- so[ $€*r

5l:p5 s655er$u:. 5g5$o$ Soaod trro$erd:$o1e$eo &fo$SerbS S$o1rer5r 6"a So$ e5s

dEo{o erCr"6on $erirtel eqo6.

2. Directorate of Marketing and Inspection (D.M,,[J: IrA6o5dS J,)b Sseu, ]er, l.ue IoeS J.S]
555$d$ roald'5{g$er"s5oer5r *sooo s" ro$rlppoeoa. & gi$6eao$ r"ptil{ JJJ}J
K: o a o d I rg$ a)' S 6J g ryr ro'o c$ oeio: Ao S s $ o ogf, tl eeu A o 0,ror. $ o 10 e!5 a.o &; S-S Sis *ot
er$S Kroaod 9o5,1ffi5.q"p 6ns 6u:,6o$ $a+"qeo6 i

3. Indian statistical lfifHtute (t.s,ftf : 6pp l9sdd {bo.r.6r. }oo5s bgoeloefru, e$Fe6
pern'erds, er05$s +oo,r r1ssr$ bfd$effi 6r]oio,:6o ar 6crslgo.'*E *or, 11506r:)
6t55, ir5,16E 6.55, s656ot{od 5$S€^r ;r0S hn55el do5r6dd5r6o, +oSos $E:fer q556o,

xflsdee, erpO s$*er 6dr05od $o€ss se$o z.r.6g6$ +" ro6 r:l"1906. ISI ef$ *,igt
tp$o$o dSoc. - €Sero lcr5zf6S,60;66$, r$3gea, Son5S soqoQ 

"0s$ 
Sd$6o, soel og5eref

€i sotsr Serggoo c0fo6. os {:rsiP6 af,eer, (i) aQ6 $oo-qs3oq5o so rogn" dr}o6or5r.ro;
(ii) x)0f65, 8f;ea larnrerd e#50$5:'do$on &o.1ageo, (iii) aJrr"eti"oo5s b6sers: s$boi l"ot
6nS SoXF bo$6oge*b elo6o5do.

ISI Q55 sdg[S5rer$ €€ 3o0 $qrffffii s-s]nqo6.

(i) Scrgsxrd$s #ds, &0* ::
(ii) eroesg&or $ogs sof
(iii) er65Q s$t

(iv) $ougs fuea $d5roL.5n 3qrXo",: ,

(v) q66 xroper$ 8Hr - sgts

(vi) q*!6 s65[s5r.eD : ?rfu;r€, bo$*o5rosl, s"$Bfi^1u1.

(vii) bo$ 1pr)bdea - *oo5. 3Ddp53.
\t, 4. Indian Agriculhrral Statistical lfttitute {IASRI) : ,lndian Council of Agriculture Researcht 

*3 *ogf}Q v'SS rar"n'$ 1tcnB. €r sqrt{od nJagopr +op$s sbruer:6o1ul. €< $oo5s

$ar.Xo S:ia; sUjUS$er.

li s53Soss, $fiXror6 tpdrno$ 6,1o$a.SS X:erirter eeo6.
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uw6g un'Q$ C65Cur5effic -
r. tlF .

0) rcAR nu5$bS'feOono6, *o$iS s{eber 6e5 roggo'c eb6 CiEgE5o Q5o5t6, $osuod

XlXttd5rbdb&o6'

555$d$, f$noood,'$o+55 $al.)ilerd *VnS SSea qQo6'

. Jgsld$, bbboood UonEd0 rbr5erSr, $oogs e$;r$e$er$ er$5$5o SOrpg uJ$65:d>5

esb6s sof6sos ssl"xgo6.

q) SSJlo$S,:r$Xroaryi $o*55 35o"ESr 
{osoofc'0s er5f6$d6 a"o}ofi'fgOo$ 6r}o6o$c'S$

ros'fre,u, csbi$$6.

€i SpXII{$ e95tpo69nr "lndian Society of Agricultural Statistics" el$ SgS a'$

Xroz:od:&f r5rdlQ 1942d q.fu.O. 6O Ue5 $ib6ea "Journal of the Indian Society of

Agricultural Statistics." 5a $fiao (Society) lpS $o56365r Xeeo5 e$ger$ xrrJESr

p6lrxgo6. €r Kr5rao erBS ercOg&dJ, $9W X:5reEef; booo6 e.Po6r5er 508 6o6.

5. Statistical Secti,on o{ the Forest nC$Earctr Institute :''

"Ee.r5 sofds $ot"go errbd$dug fp{it$,nersl d0o56o, SegoeQ"xr$sroJ rf*t Sostro sDdgs

b$o$ 6s $sr"Xo6r erbge$o6. o$rpaterJo$xieffo 4S6o, Eob cvovbersr 8$ea q55do,

ErrS tr0fi'65 so$sii.sobs $ob$ey yercd 3eD5d xr!8Set$, c!$ pora;l.cs (adhoc) Seu5d

6185ofi (pib0o56o SoSf '6i Sqll{o 5ro5b$o.

aJ.2 *5$d $ggartus 5rog8c55** ttfiinirtry of Commerce and Industry) : 5t $ope55a'qref 13oO $AUQ

Sarnel 6ololr. '

1.;15}6}olels$91er55e+(MinistryofCommerceandlndustry)

(r) Department of Commercial Intelligence afld Statistics (DCIS) : 1950d €t bo$$ FoS*J6.

aO Cftlro$ fSeD :rJ

a) tpqbso ;ro0o$ a5)d 56il5 $Seerfi €o50oo erc6Qo6'

b) 6dod $rC$ eror5 (Registered) ;F$$6 bo$er a"Der$ e5o5r66:0 ;rc33 K:oao0o')S S5eoS)

Ce55 no{f$on (uPdate) 6o'lbe$o6. 
:

?0) ;15$6 $o1e$r5 donpdes yES Sxr6d$so5rp 6oe.ro6. €r ro$ piboo$ SQ SDetFib6eaeD

t.?lnaian trade journal (weeikly); 2. Accbtlnts relating to the Inland Trade (monthly);

3: Monthly Slptistics of 'Foreign Trede of India; 4. Annual Statement of Foreign

Trade in India.

Office of the Econgmic A{vicer to the Govt:of India : ar6.5df el$S KlerXfc6 se5erolrer5r

19$d e$d {:ro*o c.S.O. 5u;cs {r$o duodn }o455 SIg"o$ €t xrof 6od5r$5o d{4

eoda. gerlg C,S.O.5u16 66:rq; .ut $o[ 55er$ bo80o0,.Sw55 $o+5er$ S03QoO. 15]6

$oqetuS sof.seS5eofn "Q 
Soo5S se,tno;b q6 $odo5:ra Spol. 

.6.t ?:E Sib6eaw'
t) *hole - Sale*price - mail FeEng; 2| Whole - sale Price Revised (weeklil; 3) Basic

Statistical l{aterial regarding Foreign Tra{e, Pro{uctiops and Price (monthly)
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3. Staiistical Division, Office of the Chief Controller of Import'$ anrl Exports, New Delhi tr€r
K:o$$ 1947d {bo,l6l. ,SJdt 6pd.lrOSellers>,6/u$ebesr $6 bo$er aod$. s$ 1951 d
Bo6oe35 s05 a,3 so[,r. 5u;uo.o, tFe6o +.,OogO'10 oIll$eg Aol*. qt suo5on J/usr€bor,

6l'u5rd$eD, 6lu$cber S.o5t1o,,l60r $S5 eioSpel (Estimate of Fcireign Excharige) eDfg5
erceer$ boao0o$S S$drer$ $o$6,0S 5orq,,5EoilQ'5d50Kgo0ir"o!. €.e bo$ Aua5 p,:b6ee

"Weekly Bulletin of Imports and lixnorts Trade Control." q6m5, €t $o1.ee55epd qos Sta-

tistical Section of the Iron and Steel Controller 5oe3 
*UgQ 

srltrtol 5116. 6ol*r.

4.3.3 erps $oq&el5 ep (Ministry of Finance)

6s ap 3od 65; $o+55 Sqrirod SQ 5"pjp53. (i) Income Ta:< Statistical Branch of the Central
Board of Revenue; (ii) Statistical and Intelligence Brarich of customs end Central Excise of the

Central Board of Revenue. (iii) The Research and Statistical Section of the RBI.

€+ $qr.n""Q 3p$ $fe5fe,roarcOoQd.ered5ro, 6666 er$S lfd6lerd *Q 6so.6qoee*r *gOoO

lpr:5roQoemr. tuo5ory,fpl dO 5ll$gloo5s fqTfg J,$l $oo5s 35oo$ *s8o$, els$so tpcb$o

$so, qe56 sc"&d$, erye5g&o$ boto ll.rlternatio.frfl Monetary Ftrnd - IMF 5oe3) 5%o lpt$0rgo6.

656ser nJ"65 soo5o$ SOgoO, et$ 'RBI Bulletin" S lptirogo{r"dr: {Igd.l 5"pjPS Soaber er$og$r

t$rrm doJr6o, rcu $$3rot55o0s eopdr$er$ 6r]o6oseo eJriisl 5t c. €r 3pfio,Sgo6. 'so

ro$ qr.b* area555[$ (Rural Credit system) S$om'5c.$S,Sil Joibg{ Aeger dS ES'od Rural

Credit Survey er$ 3$lro'3o6.

€€ Sa:"Xo ibo'l Cd$$6 yercd 3elr5d SQ Xuo5 (rt$6eael. lcLstatistical Table Relating td Banks
in India (Annual); 2. Report on the fraae arid Progress of Banking in India H; 9. Report on
Currency and Finance (A); 4. Review of Cooperative Movement in India (A); 5. Rescrve Bhnft of

India Bulletin (month$ ql NS SQ S!$ (adhoc) S&rarrer5r Sra'$tb6neD FeD5d$Q$o0:por:.

' 
4.s,4s0g5, 6d5nel g5eeOs $og865*o ,"#:,rx of Labour Emnloyment)

1. Labour Bureau: Simla6o66 tp:ror5 fu6o.66ry6, 194668 6{064S erQ $oereftn }oEO$o $&l{e$efii
bo8Oo..l, ;re33 Soaobo0S $oo5S fSo.erS €.:50o$ $$$o. €e So$$ {bo'n6. 5+ bo$ 6fodn

s"pJils xrgeeerd [€'l)s SScFer$ (Labour Statistics) €o50o0 dss.lp$a br6g soo5er$ S0goS

Fiiroqo6. l. Indian labour year BopJ<; 2. Trade unions in India (A); g. Indian Labpur Statis-

tics; 4. Large Industrial Establishment in India (A|; 5. Minimum wages (Report of the working
of minimum wages Act, 1948) (A). :6i'lndian Labour .Iournal (monthly); 7. Stdtistics of the

Factories (A).

Z. Statistical Unit, Ministry of Labour (Agriculhrral Labour enquiry Statistical Branch) 1950 - 5156

tp4be!5o Soir$o0r 3D58 '555S0!, (fp5 SeUea S6Xpo" nSSoS S$o$ $oo55 b$eber (ao56m,

, ("d;;.i'tprb6pers ao;$FJ"a. erdtdon les5d 56Jdbo65 "s5slos .qss ltps€o'"bosl$3 sl.a'

€b S?,rXo fftot*6oa. 6agto €c SEroXo, gtuS $o1e$oepd a,5 ct Xonr 6oa. f51*o$ [c"$5 Ctr6ee

*oi:rCg Sra- 6g3sr.l{o Kr$€d$5to8. lpQelo €r $u.l{o, ialrs $o1e$rOf a"5 qt'Xo.If'4o6. 555]d1'

[nb$o (Agricultural Labour) d5f pseo bn55 $o+5el$ lptb6QoXor'
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een6g ;rneQ$ Cd50o"Sero6tc 
F

Statistical Section of the Directorate of Resettlement and Employment: s035 $o\,Se55o"od0 d*

lcr"Xo dmO'n eda6n{ lScrerf:, €o$fpct$ 66a5ruer lseer$r {o50o$ lbtboqoO. 6n 5ll+5 tpr:bun

"Han4 Book of Employment,Facilities Ai'ailable in India" eri r$5 bo$S.

6t fgffsoer $og8d5ea (Mintstry of Home Affatrs) : gt epds 5:r+5 $o+:g5 SarXo "Census

Commissioner a4d Regrstrar:Genepal df India" 6SC 1948d 3erSer.1tir. dgoefp dslop5S 35o's5r

a;l"?.F SIcFeXr tsoo.5an$ gl$of: b$e$er$ c$X>o6o$6o, dUg$n ts,Tp" b0Xea5 a6Xrdo 5oe3$ 6C

b$er$ dt So[ 6lod 10 $ofel.leersl r,5]0 aOfr '6{;r$5 aoear 50Xea$"5r 5 bole!,1oo5c a,5}0 cOf

'6U J.gS acgr. Soxea5' $ 5 6o5e5;eer$ a"5$0 aOfr.'tro.5;rSs Sibl'rea5"$ C653ro'), =o5;F (50XnJ)

O$Selsl $oa$:r6Q. an&ol oe55n $.c" e5d.r6 Sfgoa. {qLpn"$S iroao6oSS SQ 5Dp5135r56nu>

1, =oS;S $SOSE: (adhoc); 2. Vital Statistics of India (a); 3. Indian Population Bulletin (half-

yearly)

4.3.6 e6{t{g [>oq8el5 ep (Ministry of Health)-': €" o"+ erd565od; a*_fu-oatgS ,-Jd (Statistical E}ureau)

6o6. €i arqd dxods erdXgo, p55 Krc$$o:rers resioooi* iiEb#PJ €,o50os 
Fiborgoa. (Health

Atlas of India) er3 r$s soosef a*u JSl'bCxr5roiufelf,r'src'+r zu56a tp*Oqo0.

a.s.z pd5 $og865ee (Ministry of gatlways) : 6ogab$-a"+ er6565od *Q (il P* {€ (ii) General

Manager's-bfiice (iii) Chief Mechanical Engineer's Offrce (iv) Chief Operating Superintendents

Office (v) Chief Commercial Superintendent's Officeludpb s6gerc5rod $oo55 o:rr0q 6ol*.
5eq6d lro5on, p* dda duoOtS g$er S65rread e,0o$ $o+55 35o"erQoe3$ *sool Ftboxlo8. €t

ldon €o$ SalO5oOGn .l.S) $p[84eper er$ao6on ]o055 Selner 6ol*.

4.3.8 6ig,5 T$ gsen5erd eq $oe55 r55! : o$ rpargerdn $oa5s rgx$ Bo$od 6{oe5 ;rr5$om do.

r0{ gffa.v.er $bo, F8o6od$, }o+55 larnel 6QbJ6g rd $$rreed raq ekterd Ssurrev

(Uniformity) dO. tg*Og" tgtxd $oiuo (Gregory Cornmission) ;r0 fEfn$6S tpS o'$od$ Statis-

ticalBureau oE) SUgUoO. e5odS $o+g5 fseerstiloo$ foger s655erler$ €t 416€eu bodSr$50

(Coordinate) Sflor. o.$lpat$e 3Er50oS $oo6S'$ibdeaerQl €t err56{d StbO[ou. crct'O sSJ

oqlelss qe.>Jot5 9u5do$ "Director of Economicstand Statistics" e6565od aerSelo. e6;od$

.l,S! fXrOrcSl boao$orl5 $oo55 S5o'el$r, €r a.l'50{el *50o56o, 5116;6o, $':b0o'I6o 5oe3$ SKgocrol.

ot ar56{eu C.S.O.5r sSeb5 r)Ir,lcrQ ercBQoe.rciii: o.Se#f 5"eJpJ }oag5 SScrer$ C$:roS

fS$fo arr56*d, sS €t qSoB ql.no6t$ &o055 o$"$H Src" S$SQocror. a) Department of Eco-

nomics and Statistics; b) Department of Agriculture; c) Department of Industries (Cottages.,

large Scale); d) Department of Health and Hygine; e) Department of Planning; f) Department
of Labour and Social Welfare; g) Department of Endowment's and Tribal Welfare; h) Depart-
ment of Animal Husbandary; i) Department of Forests and Fisheries; j) Department of Land

Rever,rue $5 o$oerd0 "Bureau of Economics and Statistics" bo$;l.t1r, $S o'$od$ JQ 6on'erd0

SqonQ SOQ ereeo To' Pxsoo0 lptboQold:. $s o$ ,-$d *$ $tsu3,gr t. The Economic

and Statistical Bulletin; 2, Statistical Abstract of Andhra Pr{desh (A);' 3. Hand Book of

Statistics (A) ADdgS$.'
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A.l €o16OSl $on5S $o$ (Central Statlstical Organlsatton - CSO)

tFQ6o $Sddoef3 $oo55 555$d, CSO e$ 5"s,JpS leJpl{o, 6$S l9sld.Cabinet Secretariat e$

8.

9,

10.

supplements),

(FAo) 3Ddg5

Fo$o";;6. $oog5 $5oer $Xfd5cod tpa:re5C3 6oXfer: a55an3, 6ilodp $oo65 $Seo5r, $odjribbo

Sosa.ls, 6rn 5U;Ufdr. s-p FQdo CSO C$lno$ $6rer, an55e5o J$650$9>, DSEd CSO ef t'tlV

n SU.1UtrO. Eoe556$ NIU er$S eo erd565od dodp. tgSZd Eo656$;rg$6 $o[efrs $o1se55 epd
AQ Directorate of Industrial Statistics (DIS) 5r CSO er o5CS ST)6., oq$, ipetrQ5 K)obp$g

s"5er?o5 berXFer5: 65rrro'Q ero6o,5e03 fpdS5 bailn-Q BergoXdi. 5e.rq6 bg CSO t(beu S!6ooor.
ercc5rSgtqOtdn Departmentof StatisticserQ Sar"n'Q tpd55onFer$O; erc{ud CSO, NSSso"gedrerS:

1. 3o1rodS, oQeldS aofr $oo55 *655erler5: sS,SJdt 
!656o.

2. SJcpoSr €.o5Eor5do, ff,an 
!oSf"o, 

b)6p5 ;pe3$ 65lee6[5p5 ]on5S bgidbo$ (Standard

Statistical methods) tblobor5do.

peibo5$S, $Sd $o1se$ dpE5o, #o055;)f&5'$AdSrerd .yns berxfer e$6o.

pee05er$ er5K:6$d:g $oo55 SSooSr ero6orJ6o.

So+55 S5cpe €o56ead$, $on55 Xr$ebelef$, $o€SS 8$ee e556o.

a*&Ol elcld6:rQ elo5p 3OtCo. 
. 

,

Annual Abstract of Statistics, monthly Abstract of Statistics (with weekly

Estimates of National IncomelDdps $oSSerSr t$b0o,58o.

United National Statistical office, Food and Agricultural Organisations

erce5g&o5r $o+55 bo$o$ $S 6tr $on55 S5o.o$ ero6do$do.

erc6g&o$ $oa55 trXrBeES: s5erb5 $oa55 S5eeri5r eld6rpdJ SoSAo.

A
J.

4,

5,

6,

7.

€o$odS, otlexf5r 65; $oo55 $ar"mo5r S11550$6o. $oo55 X:!d$er$, $q:';ro5c, [S$ps
s$UfPS, ?,l";FoS) frrlo6$4 erbyos $oo55 35eod $o3OS 8$n qb56o.

11. Bo$, e$ t;5abs5a, qe56 $o[or, 5er pdgs r8p$ Jc$6'6{1rjab cl"SS }oo5sbdpr 3$&er

6er"5 xr0*66 srqQ Kv$o$6o.

CSO d €r 13oB 5s+5 qrcnereo$.

1. Statistical Ititelligence DiviSion 2. Planning and State Statistics Division 3. labour and

Industry Division 4. Methodology Division 5. Population and Scientific Man Power Division
6. National Sample Survey DMsion 7. Training Division (including Business Machines Unit)
8. National Income Division 9. Price afld cost of living statistics Division 10. Income Distribu-

tion committee Unit 11'. Industrial Statistical wing.

. , i. :/ra
CSO o"$ Fi${r"J* o3Roo,:4o05 }oa55 36ver$ (statistical Scheme's) -do8Oo,t, pd$ 316l$

r6xa-p3 rerrrteu eqoB. cso x)r.55o $g 5o65{ 1r5ee05o$ s5er55 SgosQ *soo$ 6Js rt$
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ou6g nrn'$,S 0d50e5eid6ro

n$:ro$ eoCI6 Xrd5 fOeer$ 6155, tlri:ce, CSO T,ni atiri'uryol, o.${orldS $i$6eeerfi CSO

;tO,B0odl, ;.i:"'55er$ qQo6. (5eeAs Xroiu"CS $oo65 Xr6om er566$dr5 b5ruoQ CSO erc5tfgo6.

So*t*0spd:E$ CSO SoBgS s$ee eeo6.

CSO *s; Irlo5 S':b6oer

l. Weekly Supplement to the Monthly Abstract of Statistics 2. Monthly Abstract of Sratistics
3. Statistical Hand Book of the Indian Union (A) 4. Statistical Abstract of India (A) 5. Esti-
mates of National Income (A) 6. Sample Survey of Current interest in India (A) 7. Report of the
Activities of CSO (A) 8. Basic Statistics Relating to Indian Economy (A) 9. Annual Survey of
Industries 10. Monthly Statistics of Productions of selected Industries in India ll. Statistical
system in India (adhoc - 1965) 12. Index of Industrial Production (M) 13. Key ro Currenr
Official Statistics (adhoc -1957) 14. Key to Statistics of Indian Economy (adhoc -1967)
15. Indian Official Statistical Directory (adhoc - l96l) t6. Selected Plan Statistics (adhoc -

l 959).

4.5 a*&c$: eo$6 $85 (National Sampte Survey :*i{SS). .,r, r , .:

4.5.1Nss{rref4deel,s6ep(objectivesandfunction,oruss)

1. .dfodn egs, $5r'd5, aff $o+g5 5o[ebo$ $ooo0o05 SUoeS 5e4oe3; (Opmprehensive

data) ;>6ob6on {o50o156o, 
q5Xge5o erOeQ lXcpods de.r}g$ aj$Sofieo, a*&ot eroci[rQ

ero.$r3o$a'S3, tlrse0Ser 6555p SSSerS{r, qoy 3Sd $oq8$epEbO}EJ S$nnd &*ogSSebs

Cgd[ro$, ySoRr$ Segoa"Q ercOor56o,

2. $oqa"$S 6ot{od=oega6,66{686 S36.rllo 6e5;$audps Sirofe$ ro0Oo.:o.CB xrSBJi,l $d5er$,

$'l6eaE5r c{r}o6o$, ESteD a666o.

3. o$ $ato$er:, 555$d$ doXod S$3.o$ S$ers ySerb5 S$erfu $oBOS sxrodur"Q ero6o,56o

€" 5rry6r NSS q55SS Sret 6$eul.

4,5,2 NSS bPS* DQtSo (Organisation)

A Slr.cb d6no$ ee$rue?on! NSS S 5rrdb $rp5 lqrneu 4;t1qp.
o(

1. es$S, $5:rds 6ori"eef asrc.r$ $ds r65ers (Multi power surveys) s65b'o$ sqrtio.

2. $0qe$5 $on5$ $5eei SalXo

3. 555#o5r JopJS 35eE So"fio

15,2J Se;"n'er sXfo$oef $65eril: SS:J.Udr. 35 SqpXo ;i.6 o"t*|o aOt bdqer5u yJEbF bXfdbo 5l"So
i3to. nss r55$ef FQ6o 20008n" 66a;rbu:_op6. 5O S653"od sUSser"$ers cso, ISI o bxFd)o

516'6oerro6, Su5borSde$5 K:6qer drSt$ 6rlo6o56o,50 Srocb 5O uOp.y ers; S$o$o Solco xo8
;le3s cso Srgoa. *sootr 6goeQ rbgoo.:6o, srr6;6o, b$ser$ 6o5i6$d$do, lfaea, xns os{
(sd6$Esr d9:r6 sotao aDdgb xr$Efi tst sgoa. o..S tF4t 8xel), flS tpooi.E r0fi.6ff roger
(Gokhale Institute of Economics and Politics Soel$) g" tdJ" Sd5;read Joef bxr6s1l$t ercd{}oo.
be.rq1$ ro NSS os xr65ers SSlr.qoA.
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:

foet-O$$(p6la;rQ er$Kroo$,-tp8 3o5r{60 66ob{r, 6}o,;r"0n" (fql{nds) S$er$ ati{oe.ragNSS

ct lo6ot5a&o6r 1984 56sr NSs;16 39 ilo€ lrounas;$$*no':n6l, igs erroasgtc bSOt epqr, a55

$6eeer:5rer5fxrolr"umSro$sQo6. ltf Eserd,OUer'bf S;na.:l+6aa0$6. $&OocbAfE*$
e5d:ye5 r$efn SfdSrerp a,5 O$S$ Fiir0il6r. ,i, : ,

NSS bop SSdyodp $oo5s S5SS66 eS$\ qFl,(orp 6r.)o6o6. $fdtod ar6*gS S$K)bd5r 5goe$S
o 

ev- 
''-:^ -J --awg I *v^pd3ggFa0€.lso[eldNSSro6tp6${5oelode$!.6$dcb.'

4.6 Directorate of Economlcs and Statlstics, Government ofAildhra Praderh IAPDESI elo$66S

o$ $$ef5 erOS, l{eeoS, C{d$5::o $ooE$S so5e$btru : q6 eroldlpdFt,S Fdbe5J5rr55, Xrooo0o05

z"S €o$S;t5 XelpoS 555[, on$ er$S S5S$S BoBS 336 doXSrer $ot 5got5u5: {o56o$, e$3 $6.16o,

lSaea Soteo 6n rDpr Adilo.c), 'O c)
\

4,6,1 APDES SFel (Functions)

( ir)

( iii)

(iv)

r) 555$o$5, $oLebs,66s 5o0J 5up$ps donrer fiEeosrel$ e5d$"6 Sqoa.

o"$ ercld$g ero'5o$ a5dr6 $qoa. 'ii
e,

zg.&ofi ao66f65 $o[5r o$o e56$5 er5b65roii5 Fe6r'fr5>er$r 
{o50oS SobQo6.

o.6;od$ deger {od bor55{ lpm"9Ser, rSS fpteOso 6,5F zJ65.l$ 5brgo6. $6dD SQ

(pr'r"Qs 5655rer $065rer$ l(5r$o':5rar. $5:5E0erS nsoibb 5ot3 zr55e5$ SF6's:tqo6.

4,6.2 APDES $o{s€s 35dFbtu (Organlsatlonal Setup)

€-a Directorate of Economics and Statistics $ lpQd uUUdf {iurd e&ofi fiero5 555$ (National

Statistical System) e$ 5>s o5 {ord ero16p65'Xeeos 555$ erb SerEsXO.

6qPs sdjl$tu : [5o.5 sd5{5S e$ oaec p,5oa.rc$d ao6. €s tpo.s s6$tssr6'xro,lrersoeu

a,si{r, acd$tOCu X:oo5{ bo,rer$el (Joint Directors), 7,$6 4b (peputy) bourel$el 16 $oB $3td$

(Assistant) K:oiroo5leD, eotSll'utb Xeeo5.B6sp6eD (Statistical bfficers) $6db &5 bL&56ee (Docu-

mentation) e$sro bP S$6. 56n"s 397,$o6 pS - X*OE $o€OS (Technical) $odD llC[Ocl6

R:a;96 Sra. €.e se5oo$od 4Q6r.

d*+* so5erd$S* : cr$od$ fp8 *g56$ "dg lpeegsr sre5eldrSu'? 4o6. ASd e"S tpo'5 tper'9s

el0s0 (Air Kro*er$f f$e$ 6o1tIl. e$$5$ a,5 S36dJr $oixr$6r, e,5 Xetpo5 er0s8, $odUD 15 5to6

$o€Os n S$.odiret ba;ob $rtsd$56eln6.

dg d$o5O Kr5ul.sxrl , {t"$xr Xer qrurspeu, %$6" b$$q{ fieeo5 SgerS (Statisticians) fFpOo

$o60s s5sSS A{1 $o6o ge$ se5ero*rd So$$oft$. ''6$$ 5obe, bf$5sol' tod cP6o5t Xo

1104 $oder$ef pO Sro6erSB a,5 fie'.os3$$ Sdirl:o,r6. €r l(eeoss$555$o$$, fgCIStb,d6er

$rdertu eroo.erpdqot€"r56ea SbcyCS ifrO;,4g,FCrS so5eldr$S $5r.leQ OOdSdQO. qos 9Q

:)o0roeroer$r; (rdrnur (Crop cuttingExperiments) $$3i}6r.,'tl{g{ Sober bSfdStir;" 3o5 a,5

Ab Xeeos $oao6e! Xrsrerp EOspOS 5rr"6 (pS 63515 A$cSse5efi$5ld pOtllo{J.6. 56 elQ l'teeoS
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err65 ;rm{$ Dd50crSero6)o -
i:.'; Soarc0e!,,b$ree f.rOa8{6, $Og5:rm fOO$.5 f65er$ S65:l"o3 SSd ico$er$ $XtGd$ blrs6Sperfi

;,:'. *oUO*. €€ ff) xee.o$b6s-o Sroder ofsy$ scr.5oolr$S , F(r5, Gtsf,0s seSelo1l$S 5:65 bolo'5
l,:'.. Sgo SXpOn& SyEod deXoo.-p;.$oAer scr5er.iSoo $o& dg soo5cdresr S56-,pg dXrfr6,yO.

6PS Fer95 er8s0 (Ctrief Planning Officer) :

d,t $eJ $ee05 E0s0 e!5r bo;o6 Sfr6d$ fps6o.f XeeoSS6pS s655erlerr nlQ' deg 50$6$,

dqsrea'As 5rod0, 6eDtu Wb; Eo&b6o Soet Sld 56so5r C($ep €e;"o.roQ 5oe5 liro$5Ded

' $x'id$n6sf6. der"50 soero00fl6 xror55$$ee95u,'r$5 qieegs0$ e50$'6 sO$60, 3$6 ;J.[5 $ce?s

., b6ser S$F.ea &OOger fi$eo!56o rl.Od SO;er SO;o er5b6$or5Q6r bn)oridotu5g5 s65p$sea

.: ard5e5er 53'U6r.

e$'tSSD

5€ gSoO ;t Sg So$!;ori. a;toruer cpd$o& ? 
,

Xeeos €',So ltldon erdoaJpod $t65oo'5o&,

Xero5 ngQ'odo n,go'ci ;r"6 Jod$581,,

3.. ecXt€g 5g5$o$ $ope55 epd $o05.5 lsrXo /rr0,1 oo5ro&.

4. ;'g$6 $O[ilsl5 SroLSel a"g)d.]opgS So'Xo t$'0,1 o"d5ro6.

II. 5eq3o6 o03 C$eron a;t!a)e) eo$o&'

1. Q"$5 yEo Srod SS 6Uod XolPo+gS 5$5*5l r5o,1o$o&.

Z. €og tpal$rudf $f{ $o1o$epEd fier Soo55 lqr.n o ir$er$ l$0,1 6erbo&.

3. , Indian Sntistical Institute 5c0oJ.l Indian Agriculture Statistics Research Institute Xl0oS eo5:od.

4. €oSos $oe55 bo$ (CSO) drrsb Srrs$PJ ScbE:, so$qp 5rog armers: l$"0; eo$o6.

5. ero1.6pd5'o"5sd$ xeeo$ 5g5$ 6us6 s6:E:, ro{roEs sJdF55D /u0.1 6er5o&.

6. zs'&Ot eo0dr65$ rr:o0,1 $odr qO 5SS{o $e5o ruOcjb 6eD;)o&.

I.

1,

2,

75



$6o - s

!: {)tf0uenil
efldlo(Objectives) :- €{ }cr5oa'Q e$go$so $o$ 5es hio

r) rxcJ) dcy los {r$ $e)6 (Measure of cefitralTendency) sod 5$€3 ?

Z) sXe^D dusb e$a"ul, er$eeel 5tle3?

g) $Sd 6Yer bXo.rreD 5$ ? 't;:

4) K:Xo.ler t'on6afuo 5fue3 ? 
i,.,

eri Snot:'el Io0oS $56om Eel$$5Xefu. , l

Sogeao (structure) ,:. :,:ii,i,i ,; ii. ."... ,..;

s.l sr(c)) - e4iir e:X$bgur,(Meanirq and lmprotAnce of Ave{ge)

s.z rru efeeu

5.3 5:oC Sfi0l$ 4o65EbF et$ttrol

5.4 St{tr:Ed 6sPEr

s.5 eros$65$o, 5$grd qdruer, $cI5$ s{e' 6{6 s68. 
: i :

s.6 ro;{ 1druw - 6sSS 56e, 6[6 6€s r], ,

s.7 er$s;s; gdruer - F6SS 3€e' 6fd sgo r,

5.8 Xr'0eI eroS$dg5:r

5.9 elc5$65$:o Ser$ $d:'aPEr, et'$eD

s.10 $651{efo - 55gltd qfearor :i-: 
,

$s.15; qdn:eu tr 
,

er$'f.1{ 164:o:

5.11 r5e$qooel $o$5roeo 3sn

5.72 duC1,5oo5o' $651{elo 636or56o''i"r

5.13 $ono65u

s.14 F{*
5.15 elar5$el

I

5.1slfoD*go,s$*n5o(Meaningand|mportanceofAverase|''':'

xrss 3:6103 J$65 roafJ8Feq XceosoQooS qrs^o aots$6o. so$ elQ 
lceer$ 

Ss$rSo s:1t

a,5p5 6ocb eroaoo es5x:6o Jo$Ao6. 'AS6S 6go*Q i5SOo':6feu5oc3 $55 3:On:3 ?ntt% t"JT*l

er$6s [o,oserd (constants) dgoa,Q tooon'soorxo igb s$ffFa-ss @erJb"oooa" ers xEr"os ip63ger65
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$et Eq$s 'q$ofibi8' ,il16. (The inherent inactivity of the human mind to n*:.1 in its entirety a targe

body of the nlmerical data compells us to seek relatively few constants that will adequately describe

data-lrving fisher)

J.q.r (A.p, Waugh) tpsdo "sbser rxr#Lo $o& ve53 Ssv65o 5llo3e*g Jo'.rs$$s a,€ 4,5

lep,3 fXsp lE)J." 6cy*dea5r a,5 e5lXSdS 50 $oB $o.5$eu Irdlirur eSJ, $dS €56XedP 50IuoO fo'5d;er

Il.6160S,1Ooeb OdXellod$ fo.g$er 5:ofu6o$ tpe!$on bO$0,1 Bb35ro6, a"5 C$drSS o50:o oo 5${:$ebo6.

Eer.fi.S a,$6S6 661{S 61561€earuSr $OCSgo Slnod Sop5n SO$od, Xr!Se16o rvel KDoS$$dbo6. Au9o

$ea:er$ Se$d;o 5bo$ ECISoCS foal5$ lSXeu" eoQr6r. a,5 Strrer eru'5b$6l gf: af0o$ Cepf-u e5dt{eberd0

400 $o6 5,J.66erfi l$€oib$Jdn. tafOon a,S 610 er$Sanrrr$o{-ff 6dodp S16 Uvei"$O* 5$lX*!

erodrEsr lb$o,:bsB, el$S fo.uQ 6$o6or5ddo. sar$;rOB s5erbo6 Sbarod e55o$S lXrOSrodC tul:'!o{o

5rd d$p €oSsoo,SaCS @S0dgo siop$ 5gs sg;Feip eeoB. Eodsp5 6Eo{od0 !35 EceE tel5eD et

eo3$ 6[6d 6odJO, Sr ydeeo Sefi @OnO;o 53ro$ rooSs'bxen" do'€o$ {fO S-exl" eoe+6. 5r5o

1peCe5go KrXgp E$ bo"Q J$65n ;rC,r6:oe,r.5r. dcrlrdeo5o $XEr:d.to, SX0D ScrS, $l{Al) 5r66'er, bXCl

JeI) K)iisD afirg e$pFS. $66mon Segod5u5t& emoerE&w5Er,,S[(*.frtr$ rulrXre, EeYl0S, e*55er.1

3ep5el$ $d5$on 6ot:l'o,1.

5,2, SIIED 6fo'el (Objectivesof Average):

Xrfieu 6$rerib $oO S6on'tAirf*S,1S

t) der;o; erg[eeersr @SC65o 53ro$ a,3 $eDS 5$ff56o :- J$65 EoSul fie 6qoa'Q f>o$[f:6'56o o5o" a,3

tersir $od6o 5err tugo Segolp So'$U $o6c.S$ bXeJJ efdJ6ebo6.

2) 5e4oeQ SoersJom $er.16o :- bX€r 5o5 b0Jd; b$e foerd$$i5ro6'

dcrXfderso :2001-2002d a"5 StreE So.5Ser KrXc$ AWeS$ $6"5 ScPee 3o5$er $Xe,l.l 6$e5.f S0;,

ScPeo {owS: eo'5c3oSnb,1S'

3) Xet&d$ boaoa'Q (Mathematical Relation)SSnrCo :- bX0u lul5er$ 6oU5e5g5on S;16o 5o5' 356

5T" $d5 fict&O$ $oaoo"Q U6SO8or, 6elF6n5r u6&OpE eIE60 sed$o Sod efi005$ elersO

erod$o J$6S er3 $55r 60! ercc$5g XrpS e{oocb. Jo6l6e55od crilC ?"S EoSoJo" 6005:do$6o

a6Xdeb. crgDd 6o6o8 SerS$ EoEeum BEd, Et e0Jet&5 ergQ Dato'or:.

4) '?)fien" dgoeQ s1)6o.l) Earriroo. 100 $oO lO.g$er 5rt$l,.erib,l$€ottr$sdo sod PO bXeJ) $'C$6o5r

ru€oib$5do dos.

g) to.S S$o:rerd .ff.yCero :- Xrl(0.r:eu f$d 6on{ 3cl.J S$o::'OS ef6;6erol. (Standads)tpS.reeer

$$omr5c'S3, ero5rep.3d5rcr$3, $eegsu: e5dt6 SoSrc'SS, qe!6(SP t$:,'ea 56p5 CI$o:lu 6OSc-pg

K:X€r:eD bxr6d$ Sdeor:, 4crF6o5o :- SX€.1 a.f39 bX€o el5rgro, K:Xe.l55d5ro, 6XeD Ssti,niD 3Ddg63

3c''5 SgqSrod erdrx56ryqD. ti, .

5.3 $o0 Sl(du$ 4odSE3$ efeaer (Requisites of a Good Averag;J 
.

o5}rq3oc.6(Yu|e,Kehoatt;('96o$osbfiel$$o6el$ceo6o650.
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1)

2)

3)

4)

5) 5po e"€ e"5 eroto $fieDA Fqr"pQ firbecb. e5n eg6$65, egNr65 Ser5er lFer"So IerJ $fi0.1j$n
$d:3Bo5o.C5:. : ( .

bdos FUSJ$ er5s"to do6IO.6)

7)

?,cl

sXc.rer: 1p&$d$oo 5l6;er5c JSt6Jm $Olefo ecr"cb. bordl tp8$o$oeu &ruSqf,yr*, (p_8,5dtr;ps,.,,
K:x0ner 56b"16o 5X6n" 4o40. psr5o5:sods $6r.1ersb e& ersl6sn parSefss *,il"rt xro$ Fl,lor:n,{
an3oopO.

5.4sr0Ded6soEr(TypesofAverages):i,*311**s}Jx,*crorld5l655:leD.E$

i) eeos $d5$su (Arithmetic Mean)

do $5l5$ co55J6g$o(Simple Arithmatic Mean) 2) qr.oe5

ii) $d5r{ertu (Median) r, ,,.

iii) a'":rufSSD (Mode)

iv) tueasrdg;o5u (Geometric Mean)

v) xr6$d5$sD (Harmonic Mean)

Soid ercss655:o, ronS:65$o, xr6$65$o Et srdl xeas Som esnr g36o$m JoJF rxrrr* (Cal-
culated Averages) sno5 Bodr" e5m "$65t(e5o'? $od[r "sr.s$tgo" eir {s cg{) bxe}reu (positional

,Averages)
\ .,:
5.5 eoS$65etu (Arithmatic Mean)

j 
$cn6el $oa*rd poda- Abdrfo$ 56$r 'soso dcr. $fien"$ xee.ose$ xr0std6e (Statistical

Terminology) "ercS$65$o". (Arithmatic Mean) erocr6. 6ni "s65sxrl ,, (Mean) eS s'cp EoeJ.6.
er6505orn AbdrXbe e$S5rlf5Q $oAS 6fieu q6. 66tbn l5ad ,bXeDoDe"', ,tl(g$ Irdrl.eu,,ADdpS
bo'el co5^$655l"33 5r"dl ?lEC arlor,55O.

eeo5$65$o 6ocb 65fuel. l) SCF6e?
\

sos$r65$o (Weighted Arithmatic Mean)
\-,.

1) $qpdet dcl. $slrl cosS$5$o(SimpleArithrnatic Mean) : 5r"SDeu fOqrf,S pqlo&n eros'.
: ' ': :

'i

:

5c65$o er5m cpx:o el%Q e{:o roo5der anfio$rr. J$; 60eif,u.

ero$$65$o = cr"illet eu$o / eser bop$

'bxps vlb" (simpsorijKafkalcabsd$o lps6o, erceo3uEQ,",soeo bopF +'n!s6lrorf$ e65$6$$o'i.,
' (The Arithmatic Mean is the quotient that resufts, "When the Sum of all the items inihe Series is divided by

numbur of items")
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o$eps (Ya-Lun-Chow)er0sd$o 1ps6o, oo5$d55:o ercs "p8.5obro64l Sosexroeer tue13; erd

tpsr5d5r5o6{$ iro8ernpoee soo5 ser qpfo.i6o," ('TIr Sum of observations in a sample divided by the

number of Observations in ihe sample"). ercs3r655rPSJ 5$t{e5, l0;{), er$S;d1 $ruerso $oao0o$J

dego65r$$ llee5 SU6.

rg|[cy d** - eroSSC5$o ("lndividual Series - Arithmatic Mean")

55$xd €salEd ercs$d5$Q o0,6, sgo. o5cr 036[6'

a)rF6$;l{s(DirectMethod)b)5{6rls(ShortCutMethod)

goSg r{o (Direct Method) : e{re rrrslQ o'$er bo+5 S*5 s'norm 5s,15 SoeQ ercs$555:o

EocJDrb. eo! 5rcl.5$Q ,a' cs er$6oef X)J!lu6. (6nr x (X at $ E$ Sra' Eou'6) Sqododc grs

leDJ$ dcr .,oeQi do' .:ereq dcl. oBC 'Xl 6xuo$ EorSoeS serl5e$ 5r6n' 5s,15 e{tu[r ulx"

eroard). fp,lg rgOd ercS $65$o br[e5o qe 6oero6.

Ex
a = * a =so5$5$$o, xx= e$el b$0, N = o'6er'X)op$?.,:;,j1., iir,

N

,*crxr6ea i

dar;r0 3, ileD (dr"): 75 43 57 21

5678g10
49 39 80 12 95 59

$65$o O36o':1tb :-

s03$e t5$ bop 3e!;PeD (dJ")

75

43

57

21,

49

39

80

12

9s

59

1

2

3

4

5

6

7

8

9

10

d-

Ix=

[l|=

Ixa=-
N

coS$69$o

,5exrer er$o

$exre; bop$

530
fl = ;.-.- =dJo, 53/-

10

\ i l,

[rl = 10 Ix = 530

b)6[d SgS - S$gt(d qdea:er - erc5$65So (Short cut Method - Individual Series -Arithrr,etic Mean)

a1U rgod eos$555rQ o36or5a'cS $oA 5$ss $s1o550.

t) eroeerd e,S eSS $Xe.r:IF Jotb$550. er SErIib 6cbo$5 bXet elot^r6. cCC x eroe.:pc6.

Zl aolpo0$ SXeJJ iboe.qe56,5eroel$ Srierceu 036o155O, Etn 6cli'o0{J)feD$, q{6 r5E;rer$ Xo d6'5)

5$fi'55ii, eSC dXelotrdr. iliL, ,,,:

3) - S.5o,Te$ 5P650. er tu$5l:$ Edx EoAr"6.
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4) 3'5er.ue, furg.rD5r (rdx fi) eroils xronJrf (N )
)50n" s$,f{ sor5 ero$$65$o erg6.ro8.

Idxa-x+_
N

s0g$er SoA:5 1

fe';"0 3eg;y"el dJo. Ts

qr"flo,), J$;J ;:0enQ A-lpo$S SX0,D$ (x) $elb5o. 5€

..t 'j

.. ..1el5ni"

c*c".1"5n : 2

r.rr -!i'!)Or r .
t*,,G, (^\./ .

23
43 57

4''' s

21 49

e[P

;7
80 72

6

39

nnrr'{$ $;5$qgoobo

10

59

9

95

56b boqr

1

2

3

+

5

6

7

8

9

10

N =10

75

43

57

21

x=49
39

. i ' :':8c

12

95

59

+26

.:O 6

'.;i +8
"'-29

,-0
-10

' +31

-37

+46

+10

+127

-81

&s*roS5 K)l{0^rr x=49

, Idxf=X+-
N

x=49fXdx=40;N=10

!r= 49+ 
40

10

a=49+4 -dto53/-

xdx = +40

4ryXrdea : 3

e"5 e56X€9dS 10 $oB fcq€o 5:"r$6o1 18o6 l6on" dol*. ercS5r65$o 55:ffJo&.
rcnt€e L5$ bopt 1

12

23
77 27

67
18 10

4

14

5

16

910
23 15

I
93otr€er 5r6bu)

c;Pal :-

56rK) bo x

1

2

3

4

5

6

7

I
9

10

12

17

21

74

1,6

18

10

9

23

15

AnlroS$ St(cr: X= 16

Idxf-x+ 
N

X = 16; XdX = - g ; N = 10

f =16++ = 16 - 0.5 = 15.5 SrObeD
10

rf$Ss : t5.IJg sgsef o36sssrp, 6X6 bgsef

Pgbo,)S$. elo55rdg$ru a"€ l6om Ao0,uo6.

80

N=10

Idx =

+15

-20

-5
', l^i}



5.6 $$i{ - d** - epo5$65$:o (Discrete Series - Arithmetic mean)

ts;J; $eareff sra' ercs $d55r! lpd$ s$s o5o' $oduD 5X6 ;)Ee o5o" l$fi'55ti:3$'

FO$ Sf;e :- (Direct method) rF.l$ rrgod 3'T5J €e3 5ro& ero55:65$o xcSo'56'C3'

Eoa"er5: ;re3 Ec1l6cn 65; #5:$i5oef :rS;o'5Jo' (x0

?r$;o.5m 5S;5 b0erer$ $650. (Xxf)

Sr6m rS.1b tug[tu (Ixf) $ +f6Stb eDgxl>$ (N)erno'550. x3,160er$; eroS$655:o eroo^rdi'

ei*n a=**+; a = ercS*6g$,,,. Ixf =,JoueiS (x),'e33 Jcb6n e5; l.5:{155o ef :rS,lotSrr

5$.15 erager AD$S". N = $S:ObI$r 3rlgSD'

4ryio{m . 5 : e"5 e56X&dS 100 $ob 3cr5$er 5r6per: rBoO 36on" 6ol*' Xrfier Srdu6er S$:fi"5o&'

5rdu6.ul: 0 1 2 3 i 5 :j6 7 8 9 10

3o'5$er bo+5 : 7 8 t' n 13 17 15 10 9 4 ?'

1)

2)

3)

A;'D?D :-

Stdrt-eD X eDf Xf

0

1

2

3

4

5

6

7

8

9

10

3

7

I
12

13

17

15.

10

9

4

2

0

7

76

36

52

85

90

7A

72

35

20

(0x3)

(1x7)

(2xB)

(3x12)

(ax13)

(5x17)

(6x15)

(7x10)

(8x9)

(9x4)

(10x2)

Ixf
f = 

#

N

Ixf =484; N = 100

484
Q= '-

100

= Q. 84 5rc$6ut

1)

:)

N = 1oo Exf = 484

6NU f)f e (shortcut method)

dR6 bgsef eeos$d$S"Q O36o.5c'Pg tSoB f)gSC er$s0or550.

elocEd a,S o"CS X)XC$N &fo$ffO. o.CS &olro$S bi(CD "X" soeJod).

&sbog5 x)reD $oe qc56lo5er$ s5elau:036o,550. el5n *alpoO5 bxe.D$, qe56 r5eroel5l xer dcrsr

5$n"550. c'CS dx Eod.r6. --:.. -:. ,

g) Sr5Eil.ersr (dx) J,t5B{6m 6d1 }S4l55o (f)ef :r,),1o$SO. o'CS fdx eroe'r6r'

+) Ifdl S #5:QS5o ergo (N)$ qPno0, 50,f 6OePn; Ab'r.,SS rXor (x) $ SeDx)5O' €t 36o11 sioffQ

SeDJ Eo5$65$o e$Cbo6. E5n
81



e= x +IgI
N

a = elo5$d55t5l X = 'ffilr"o$S SfeD

2

8

1

7

0

3

3

72

4

13

557
17 15 10

,i:8, g 10

942

xfdx = arltobs sxe$ sJoe &bs n:Epeifi, ;re3'$F:gs5od:ro;or5n ss;s erger tu grD.
N = $J:OJJO ergsr,.

dolrdea. 6 :- a,5 €.16X,ldn 100 SroB lo"5{er Srdu6el $oB Sdon 6ol*. bXeu X:,61rEr S$ff$o6.
5rt1l6u:

3cr;Ser bop;

d;PAD :

5:"|Ilpel

X dx fdx

3ot6er>
UO

3

7
I

12

13

17

15

10

9

4

2

0

1

2

3

4

x=5
6

7

B

I
10

"." ::
':,t-

-,
1

0
+1
+2

+3
+4

+5

-15

-29
-24
-24
-13

0

15

20
27
16

10

&sbo0$bXAD X=5

r,fdxf = x+ 
N

X=5;IfdX=-16,N=100

' - 16
![ = 5+ -- = $ - 0.16 = 4. 84 rJ.6b*

100

r($ss ' F6s bgedpssro, 5x6 bgsspssre

a;Pal 2"58ni"3 6oo^Do6.

N = 100 - 104
+88
-16

Acxrdn. 7 : z"s $$6ef rniOuSS; 100 5:o0 sEg$or ASrOS.fSo qSoB $6ori'do6.

"i.sso - drrr ef 10 $ 20 25 30 35 40 45 50

s0g$o souS 7 9 12 13 18 16 14 7 4

asu$ :

3,Yfo e0&$o $on; __ dx "',i fdx 
,

sx0r) Suso s$A'50e.

10

15

20

25

30

35

40

45

50

7

9

72

13

18

TS

74

7

4

-20
-15

-10

-5

0

+5

+10

+15

+20

-140

-135

-720

-65

0

80

140

105

80

As*roS5 K)Xe^rl X= 30

Xfdxf=X+-
N

-55
= 30 +-

100

= 30 - 0.55 = dto, 29.45

8"2

N=100 +405

- 460

Ifdx - 55



Si.f SSEPeP ($teP' Deviations)

6cr$6er Z g"p Sr5e;Po$. e,5 X)Ir5 er$ea$ (Common factor) SSbXgo6' e,6 5' r$i "bIrS

eoe!6o" Eo0.16. S$elper$ S$S ood6o.f 8,nt& 5$,1S.5eroel$'S$5 $$er;nq)' Eo€;r'tir'

S$5 tsecer SgiSd erc5$65$o E36oia'S$ ff'1e5o 13oO $6on' 6ooro6'

>fdx .

4=x + T*iqsbd a= elo55l65$o; x = *all"oflS 'bXuD'

v

SrSSo 6Jo. : 10 15 20 *25 30

18

bxe.D Sgro Ssrfirso&.

35 40

L6 1,4

Ifdx = &boSF $l,f(J) $oe e$gpf S$5 l,5pcE$ Pal $5:p$5oef belo'5n 5S;5 eraget Eot$5:t'

N = *S:OS$O aDgID; i = SrSerS bIrS Eoe565D'

65nxr6ee g. : 100 $o6 s0g$er dar;r6 Sryso So0 36om Aoo.

45

7

50

4
sOg$er $oo5 7

c;JDaD :- S$5'3r5ecel 5!S :

9123

dx fdx i-'

&alro05bXe^rl=f,=30

159-3'27'20 ti -i '24 a=x*lfrf "iz5 12, -2 -24 N

5O 18 ., 0 0 x=30; Xfdx='ll ;N= 1oo;i = 5

35 16" +1 16 -tl40 14','-i, +2 28 a = 30 1- - : )( $
45 7 'tt:, +3 21 100

' 50 4 '-" +4 16 = 30 ' 0' 55 = 6:-. 29'45

erc5$655:tu (Gontinuous Series'Arithmetic Mean)

etfl;{1 gdcoe,d er-d.r 66fic$er 6156 6X:5 er50$ (Lower limit) JIuS er50$ (Upper limit)srd 3od>'

S ern! tl6 (56xcbg eoeloer "$65 Ood!$eu" JQo>. irOg aoO0o;b era"6on &so$P, 30,1{ $ruexf

6s6rflos; xulo.er$ 6b6,rnqS eosrrdg$o 0!6o$50. elsgdl $raxrd Src'Eo5$6txtQt lp.xgrgods

$odD alo rgods 03686,

_ F.5lX S{S (Direct method) : rpog rgod tsoo Ls$od i(ear Sd$50.

\ 
(t) cSdXQYro $65 Sw5er$ 5$A's5O (x)

10 7 -4 -28

-92

rfdx - 11 "i i'

0i;

r.i'
(, ,l

(2) $6$ SeDSefi ;re3 $5:$5goef :rO;or550. (x0

:r$;o,Sn SqS e:?go$ 5r'650 (fxfl

erager ltlgQ *s:$s50 ar$oef (N) arno'5m 5S,15 ir06tu ero55:65$o eroo.rd:.

(3)

(4)

l, ttt i
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dcrlr"9ee 9 :

tl

5rtlt6el :

ro5Qer booS:

diPru :

er$n', a= 
E{r , ', d=elo5$d5$oi 

:

>xf = e!6Xeber $65 lEr5e*b orl $S:bS5oA ll!$.1ofrro SIJS erager tu$o.
N = $5:Qo5er Br$o.

e,5 Sqreer,SUXOS$ 100 $d6 lcl.56er $61reu 18o6 $6olp Aol*. ero5$65fio S$fi"Sot.' 0-10 10-20 2o-s0 30.40 40-50 50-6 o 60-70. 76-80 80-90 ,o,roo

79121316151483

Srcb6ut

X

sogQeu

f

eSdXdfrer $65$ul5el

X

xf

0-10

10-20

20-30

30-40

40-50

50-50

60-70

70-90

g0-90

90-100

3

7

I
72

13

16

15

1,4

8

3

5

:.'t 15

7,'25

35

4

55'

55

75

8s

95

15

105

225

420

585

880

97

1050

680

28s

(3x5)

(7x15)

(9x25)

(12x35)

(13x45)

(15x55)

(15x55)

(74x75)

(8x85)

(9xe5)

Exfa--
N

5220
r ,'\-

r r r.r.

100

= 55.2 $tt6ur

N=1oo Ixf:522A

6,jd ;r{e : (Short cut method)

fXU fgOd ero55:d5$o S5:fi'$a$t t$S6 SeffD er$rKr0ot550

t) e56Xdber $65 Sur5eu S$855d. (M.V.1 
:

Z) $55 $eu5er $o& 6n*r"o$s x)fie$Ib &nSSSO. (x)

S) AsSpo')5 K)XaD $oe q056 $65 SerSotlr S$expe$ (da.eD) S$A-550. (dx)

+) l'5erper$ (dx);l"tl #S:gs5o f 
-r$,1os50. (fdx)

S) ?l"$;o,5ri" 50;5 erager $0gSD5, (Ifdx)$$:g550 3rr9o Sel (N) ar8o$, SS;s b0oQ A€:r.o$s Sl(d$s)

(X)Su:rSd. erd EoS$d5sco egdfr60. e$n

Xfdx
& = X * ff a,: e0s$65$:oi X= &atFoSS sfio$

Ifdl = A,aSqSF xrxto &bs St5ercer$ oe3 $S:$s5oef -oS;o.5n 5$;S oager arg5u.

N=$s:05J$,tu{tu
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e-;i''0gJi :-

soSIDCtIoo X:rio;oA.
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9 u';;) qtuiS *XrJ ;rgu'-f'

rnv dx t -i ..'
lt-lt.

9

12

13

ic

i5

i+

I
t /'\

.)

5

15

?5

35

45

x55

65

75

85

95

-5t'!

-4CI

-30

-20

-10

U

-l.iu

+24

+30

+40

. iii ii

' :l triJ

-27CI

., ?.{ 0

-L30

0

i5U

280

240

na

X = *nlrots IoX0.u = 55

Efdx
a *" x+ 

-_N
_ (( 280
- r\, - 

100

=55 - 2.8

= SZ.Z Jrd.i6el

qB #$S $,Js;t"e b{Sef Sra'So$1,50.1I,:,

raf.;";iiuua ,'L: ii>OO

'j,*.';.'gu ,iJ'r, Ud0

s0;5c$ilc'p$

.;LDe}^t: s*e )s\g: i-'c:if iJ E 'J
.),., -Y (). r !\ 1 . 

-{-/ (Ll { 
^.,,

794

-1070

Itdx = -280

i;cr; eroSbcOg,$o Elbn"$o&,

17,5-22.5 7.2.5-27 .5 2/,5-32.5

22 10 14

32.5-37.5 37.5-42.5 42.5-47 5

346
47.5-52.5 52.5-57.5

11

u)glouai,r,l
.'".j)

i;1,5-17.5

2

-63

MV dx fdx

12.5 77 ,5

17.5 e 2?.5

22.5 it7.5

'l'/ "i N 32.5

:i2.5 a 37.5

37,5 ,{2"5

4'.2.5 47.5

47.5 52.5

52.5 - 57.5

f,=

i=
2

22

10

11

rt
J

4

6

1

1
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20

25

x30

35

40

45

50
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n
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-1

0

{"1

+2
t4t'J

"i.4

+5

-6

-4"\

-1,u

0

+3

-r8

'r 18

"r4

+5

,Atlro,)5 bXe,D + 30

ddX& eloeS6o = $

rfdx r ,^,1 -22A = X * ;-,..--- X i = 30 +---.- X 5N63
r10

=30-j*- =30 l.Ts
63

= 28,25

,,. $ne^l: 3*g$o = dio. 28.25

itl - 63 #a
-60

Ilo;'< = *zz
t

€6.*r,Jt? 13 :

i: rjlc5 Co

ffl::'qlXjculr5

-10 Scod 0
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0 $o& 10
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10 $o& 20
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20 $o& 30
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3r{o duer KrooS = 355

ero55r6;$o E$ffSo&.

D;rA) l- f ;'

MV dx fdx

-40 $o&
-30 $o&
-20 Sro&

-10 .$o&

(l ,5ro&

10 $ro&

20 "to&
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-20
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20
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-35

-25

-15
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+25
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-1
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-40
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180
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&nlto$SSX0u=X=+5

661{8ero66oi=10

Xfdx .Q=X+-Xl
N

F -26 ..A '' 260
5 + --,. X10 = 5--.365 ,..., 365

N-.'365 +200
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1'l\ .'
j
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.o , i _t,r,J.1 l',

r | . t, J; . .

eros$d5$o = 4,29:,ro8$5 8,$ur
a

'" I'r-( ,:. ' t'.'". . -: ..,;:: I ; .l

15"\e! er56)E d6fie$el: - erc5fi65$ro €36oibC.:: (Opcn and Glasses - Caleulatlon of Arithrnetic mean) . ""

r{es ers(srorxe et6fiulod (Open and classes)aiieii$ qiurta 6rit, arus elsO (Lowei. limiQ s5b

e55X& 6rsb Jr.o; er56 (Upper limit) EOa$$. er56rer U"$tr Ogo$nd eldXctuer $55 SeuSo:.SSnSdSr.

;i:65 lurSo 6$d EoSS655:o e36o$er $65osrt5r. SOd$C e!6t(& er5Cber$: g$fiS0f,C9 qel6 e56Xeber

d"sb 66XO erce.5oer dUe{p l{$Co0. erQ e56fidber ercetoo5d,$ 6o€.rdir$ erib$S fim5 Sd$5o.

AoXrdea$: 40 Sod eIS1.5

40-50

50r60

60 - 70

70 - 80

80-90
g0 - 100

100 -110

110 - sod J$65

\

.6.r't5$o{Ildi ,Q .56fi-5:er erod6Irtl0 ri" th"!S. eod:$g 3::f56 5r0dD O50 66Xd$er eod6$) 5F6-

10 er$ erJrSSJO. 3Ddd3 66X& 0tu5 er56 So:5 30 n[:, SS0 66ng J/uJ erJf)'SeDJ 120 tI"$ &it'o$5o..

*rQ er6l(Q$od eroeScr"er b,Sr"5om 65r;O (Unequal class Intervat:l . ,; 561{& ercdct"Q S$otot5a'$.$
n'

cr"c eScc;r6' (following) e56r€ 6rsb soeSsQ) *o6on &rrSS5O,
'r 1.'deQ S$osd'5a'SS, cFCg

tr

- 2t6
:,/ i t

:fs '

.. .! ..,/ " :
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t.",r . .
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40 Sod eXS6S

40-45

45-50

. ;; -a
60 -75 i

75-g0

90-100 1

100 - 120

120 - e-g5

erq .lUXOe, eryelc'.or SSIF$6" dS. .!OXA erce565r SQ".qd 5, $Qo$d 15, $o g0;o8e5u 10 n-

ro.lqq $gioror5o.Cg e3,,91"6;ne5 eydxS 6r5b erce5oPQ eroedom &XrgfXO' v5n

Eo65 66ti8 €pstr Eod6Su 5 (40 $o€ t5). s1,-.|au66 ct6x8 ArSb Eoc565u Sra'5n'E$$50. g$in

3pdu] et6l,€ 3f40 rn 6oeDoa. 050 et6l,(Sg ereUtr, - Eoc5Sl $ocfi{1 (Preceeding)etdl(S drsb eroe565l.

050 e56XA 120 - 140 n' 6oaPo0.

Eodgro5rocbQ €y6t{e 100 - 120. oC Eocl6$ 20. sra$ 050 Q56fi8 Eoe565p 516'20|f 6nboib9550. viSrr

fe,$6ec,14: 13o0 6g[of5r 5lod Eo55:65$o 55:['5o&.

etodro 6rlo$ed' StSlP XloP^t _-
(Below)+o e. 4l : 

"": ' 
' 5

''
40-45

, 45-50 :

50-60 :

60 -75

75 - 90

90 - 100

100 - 720

120 e, e5(and Above)

100

ersru :

eQ d6xe!:od Eodoer b$55rln dS. Ooal e56l{8 40 - 45 6u56 Eoc565r 5 sa$ iu)58 ddfe

6r5b EoeYdSD 51c.5 n$ 6oEro6. ESn'3Ddal66X& 35 - 40.

SJo e56x&g $oc$S; c56XS 100 - 120 6:156 ero665r 20,*a$ 050 e56(q 6p5b eroe56tu,5rcr 20 n-

6oe.r:o6, v.r* 050 eYUXS 120 - 140

mv dx

.'l'i,s^ -i lur.,,'.,r)r

tti'i 

""

13

15

1,6

t4
a
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9

9

f fd,x

35:40

40-45

1sisJ

6

7

13

97,5

42,F

47,5

'17,5

-72rs
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-105.0
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.'98 tE

*'a3:r'o0$ SXen
' r.)

.rt | .. Tfrlv

='I=55
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soq irn"q$ Sdi$o.rodlo

1- ts 1905
= :: r----"""i,, 

100

= 55 + 19.05

= 7 4,05

f)Xerl eecyd$e =

50-50

60-75

75-90

90-100

100-120

120-140

55.0

67.5

82.5

95,0

110.0

i,l {J.00

0

+12.5

+27.5

+40.5

+55.0

+75,0

il

20c).il

385.0

440.0

495.0

675,0

15

1,6

14

11

9

9

dJo. 7 4,05

100 + 2195.0

- 290.0

Ifdx = 19os.o

ei$$Ll( CuleD - erousrf5$I$ (IHCLUS|VE SERTES . nRfnmefiC mfnru)

, err,fgq ldrueref 3D(5cl e56X8 6rgb JIoS er508 (Upper limit)oS e5fxl"e5 ,lUxO arrsf,brus EsAE

(tower limit)55e:r5ro S5scbibod ne3$ ers$g 1druu: (lnclusive sefies)eroo.r"r$. arroi &Erbiiftrs eJ6!, 
.

cr$ e!t$ne5 66X& 6tu5 er503 dc' 5b dgSd, erSm 31503 et6l{8 J566 ercel$oro56 cr$ 6cbrd et6Xo

er$.d 3:rSoord - exro8 @ruer$ $$(85 €** (Exclusive series)eroc.ret$. 6e5"6n S000o.5o6.

Exclusive Series Inclusive Series

\
\
\
\
\
\
\
\
\
\
\

0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

\ 80-90
\
'i 90-100

0-9

10-19

20-2g

30-39

.,{ ll. ,{,,,,

50 59

60-69

70-79

80-89

90-99

, 't'i
I

ero5 $d55:o 55:ff54"$3 s5ob5 ddl{8 $69 3u:5

55:5 erbS:(g\drlo Sod SO5fer5er S$fi'S erc55:555ro g$A'0A16r. Eold e56von $operd oafdr

$65xe!o, zrxnc{So Bll6p5 X:Xt.rur sSn4surn3 $rl rS6 &5od 6o4035 er5s6o 4o6. qOJS er$$t|( tdsl0,

b5o[X €tl* XtdJ bges er]esef r501go.

4eXrdn 16: 6ru5 $ql"aSo 5:o& eeog$6g$o 036o'5oe.
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f MV dx fdx

20-24

25-29

e,!,n 30-34

35-39

40-44

45-49

50-54

55-59

-9

-10

-10

0

12

t2

9

4

3

5

10

2A

12

5

3

1

22

27

32

X= 37

42

47

52

57

-3J
-2

-1

0

+1

+2

+3

+4

Aolr"oilS bl{gD = x= 37

ddXSeroeS6oi=5

I fdxa-x+tx i= 37+*Xs

40
= 37 + '-- = 37 + 0.67 = 37.57

60

ero5$69$o = 37,67

N=50 +17

-29

Ifdx = +g

i: oi 6 $f :fgf56god$r : (C um ulative Freq ue ncy D istri b ution)

"so$ e550i,.5" 1drueu i;'Less than" Seriet)"1

"sod J5:i,.5" Lit. DeD ("More than" $eries) '

"Sod e5So6.F" don "Sod J5r6.5" el$ lteoerd dqo{5l: e$afoe$o6. qarSoeS X:oOeI 1€ruo$: (Cumulative

Series) $e6ee $r:6f5tu f$;f6on' Q50gor:tu$$ ercS$d5$o 55rfi'550.

dqr5"6ee 17 :

AQ6 €t 4ru5

WSr @o6od a,5 aqosr drsb SQ go,5sf 2"5 FEd 65; *3oS arer Celer bX0ll5 JoeS

ESyr6. ;rtl erc5$695lQ S5:4"5o&.

$"ryo bop

6r.

dr.

6to.

C[to.

dJo.

djo.

dto.

d]o.

dJo.

6te.

1,000

900

8"r0

7AA
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500

400

300

200
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Sod e55u65

Sod e5$65

Sod e55065

Sod e55065

Sod e5$65

Sod e5$65

Sod e5$65

Sod e5$65

Sod e55065

sod 6$r-J

500

498

480

475

440

374

300

180

100

50

bo$6 #5:gsg €** Q{aCiror. ye30 }o"6ec }S:gS5 Sruori" $6r.19550. 6r". 100 Sod eSS6X

ps) 50 er$rr 0 $o& 100 56h 50 er$ *go.

I 56$ 50 en ogo (100-50). t.3oo 365rm

e# 36on dro..200 Sod e5$65 elgo At"ee'eD 100 sbm 100 $o&

$crdea $**n" St6350.
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0-100

100-200

200.300

300-400

400-500

500-500

600-700

700-900

900-900

900-1000

50 (50-0)

50 (100-50)

g0 (190-100)

120 (300-180)

7 4 (37 4-300)

66 (440-3 7 4)

35 (475-440)

5 (490-475)

1g (4gg-4g0)

2 (500-4gg)

50

150

250

350

450

550'

650

750

850

950 +5

-200

-150

-160

-\20

0

66

70

15

72

10

'4
-3

-2

-l
0

+1

+2

t3
+4

6elro05 Sfie$ X= 4S0

Xfdx= .,gg1 
1

ddl{& erce565u i= 100

N=500

Ifdx --&-x+----x i
N

-397 t=450+,*X100
= 450 - 79.4 = 370.6

N-500

. tr!

It it,

. .r.,.:

do"xl'6ea 18 : AtuJ be| $o&

+233
, 

-.4 
5 rr- i, ,

Ifdx = -690
.lt

'' J

elo5$6r$o E$A'Soe.
u

= -397

XfaCbsPS darep

5 Sod e5$65

10 Sod e5$65

15 Sod e5$65

20 5oS e55065

25 Sod e5so65

30 Sod eIS:65

35 Sod 6$65
40 5oS e5$65

45 Sod 6sicr-5

29

224

465

582

, , .,.694 .

644

650

653

6s5

mv ,dx fdx

0-5
5-10

10-15

15-20

20-25

25-30

30-35

35-40

40-45

2.5

7,5

12.5

17,5

22,5

27,5

32,5

37.5

42,5

,. -3
-2

-1

0

+1

+2

,+3

+4

+5

-,87

-390 r-

-241

0

52

20

18

12

10

29 (29-0)

195 (224-29)

247 (455-224\

117 (592-455)

52 (634-582)

10 (644-634)

6 (650-6 4'4)

3 (653-650)

2 655-653)

,r+e q ,

6elno05 bXerr )( = I7.5 :' '.

Q56fi&eroe56oi=5 ''
'!

Xfdx a, . ,:f =X+-.X1 '.'
N

f=L7.5+*Xs
655

= 12.87

N=655 -779

+112

-60690



.Ctirw Itrq. i.t I .!tr l. I ltl 
5''lEe'ri-d

20 Sod J5065 :

30 Sod J$65

40 5oS Jsr65

50 Sod J5065

60 Sod J$65

70 5oS J5o1r5

80 sod J$),S ,
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67

59

50

36

2l

9

3

MV dx ,:. fdx

10-20

20-30

. 30:40

40-50

50-60

6A-70

70-80

80-90

5 02-67,
g 67 -59\

9 (59-50)

1,4 (50-36)

15 (36-21)

t2 (21-9)

6 (9-3)

3 (3-0)

-15

-16
f''l

. lJ\'L'

-9 ! .h..- --.

0

15

24

18

12

Anlpo'3$ bXerr f,= 45

e56t(8 eos56o i= 10

'Ifdx=29: N=72

Efdx r, .

Q= X+
N

"9q
= 45 {- 'u'-' K iil

7lt

= 45 + 4.i]3 = 4.9.03
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25

35

x=45
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65

75

85

-3
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,.'1 ,- .... *,.

0

+1

+2

+3

+4

N=72 +69

-40

Efdx = 29
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I itn65,+n'{$ l.l'{$ri";Y:ui:'u

v(-,nrmvdxfdx
0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-90

33

53

108

227

153

322

439

526

-272

-324

-442

-153

439

1052

5 -5 -165

5500

d*lyo$5 X)X0,D X= 55

IfCx = 1BB0 ll = 2400

e!6X8eroe555Di=10

. Ifdx r, . l BB0 -,2 ^a- x+:' .r\l =$5+-------X10N 24A0

= 55 + 7,83 = 62,83

15 -4

25 -3

35 -2

45 -1,

65 +1

75 +2

80-90 ,495 85 +3 1485

90-100 50 95 +4 20a
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Ifdx = +1880

S:6SSw$er ) soS$6S$S$ : ei6x,5rul qsqatts arc5reri\-,.a .0- Jwrv- 
ww a,$656;Jdtr er e5fifie{rer S6$ SerrJC

q55a:denor. S$S q')f SeeS J:r(:"1So$S:oc. ero55:d55:o XE3o'55O.
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-4

-3
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, :
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,

S0ilribel :

t) 5qoru er$; 3o5el} zl'$rfS l{ea5 erqrtr6& 6o6c$. 6Eoe$3 PSS65on e.r3ufsQ,&S$Sc'fg

5erdo. : ' :

z) er3uf5Sr bdos tpUsSSr er$$ri'6odc5r. , r . '', 
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5)
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ro8of o5cr 036o3 et Xru{So n$;e5p$, Sre5e05 3er5$ e*6. 6c SeDS }6$E$ UryA'S b€Qpa.

6s.Stro o5o. rugofl5 arXrufSo Eo$.e lEr5fi n{l*;. o6Jg:3yf"r nA;{pS SeDS$ q5Jddl.

!,r5 
i$ea$65$5u - $6$65;bo (G1_1*ric Mean'Harmonic Mean)

,;: , & $cr'5o{od f,goeQ Oq6l SEpS Sldi1el5l X:O$[o.

0 Xro5flraer &fpSn e"o5i$65$o S$fi"$cr, tp8soS{f:'ro &xuS$e.r

z) $51etu6$eu &rosn EoSSrdSIro s$'T5rtr, ci6;re5 5:6er $5[eF6So &roS$0l. $)505 roSd;od 5$,1

9ere55: tuea5:65$o er0,0o65 ro56;9€ 5$; s:e$$ s6$55$o E$ erccrd:.

6.6. l'r:eaSd5S5* : (Geometric mean) (G.M)

"qS;F bo+5er bl:&dxl, 4, \ - \ od erager$ N5 5{5uertuSr i'uea5:65$o ercer6 EC tBfo6 &

SOo$Sp (Freund and William) C$So0o6. ercS$d5$o 5SS lr:n$6go Sra'ficaI SbrarXo$ XrIor. Eord

ercS$d5$o 516, qrforSSo SerJ 5Klo6. l'rro$d5$o /uelotldo SerS et06fq6.

$o€8son .__i i

/pa$dg$o=ffi i

q566 x,, x,,\....::........::-..: . xn eil 6go{05€s s36 sE:5er.

tun$d5$o Xnf S+roerpdo lEqSe boo5 6odr do SuCo sold, 5{5ueto, Iu5irlelo 5$A'55':b;. s$

SerSw JS1rJn 6QbJ6 Syero 0$6o'56o s$$$ebo6. erccSr5g l'ua$65$Q $cdeaon bo5{5roer

(Logarithms) $XfqJloef 'fia$ 3{6. Eoeerd 5 a,56 ercf,p5 "0" (Zero) erold Irra$6g$o SerS $a' Suop
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ltoea$6g$o = Antitog of Y
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1) erceerQoe33 So5f5reer$ 55rn-5iO (log x) ,e{""

2) $o5f;$rl'o$ 5l.650 (t log x)

3) Snq* SS;S SugQ eloilo rop$d qt no$50 (N S,l) *i,

4) o'fro'5m 50.15 crSS l;5e So5;i$fo &rsod el6 /ua$dg$o er$e$o6.

$o€.psom G.M= Antitog of H
*ryIpdea : 1 SoO degoto Soo& Iun$69$o S$A-Soe,

(,ofleD l-.3,

ailaD :
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Jdrb Soa: logx
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0.4771
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1.gg0g
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0.7792

1,,9542

1.0000

2.0000

2.677 6

'/',.9823

l'uea5:6"q$o:GM = Antilog of
a

4..

t-r tzrogx
,l'l

N

= Antirog of 14'-8991

10

Antilog of 1.48901

l,ueaSdg$o = 30.83

N:10 Ilogx = 14.8901

0.00992, 0.000g, 0.6257, 0.0012
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;rt X
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0,2

0.69

0.786
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0.05

0.057

0.0678

0.005

0.0089

0.0008

0.6257

0.0012

2,3711
1.4792
0.3010

1.3010

t.gg 25

1.8954

1. 83 18

2,6990

2.7559

i.ggtz
3.6990
-
3.9494

4.903 1
-
\7eQ4
3.0792

tuea$65$o = Anti logof +St-' 
N

X logx = 12.3252srr* {fg.tg qrXO (Characteristic) leus
a.ratetperaso elqDd 5l"oe3{ sep56npe5g5o. erce$So Qr%oS arfio,

5roe.3,\3u:5 15QY Serb ?rnor.Tcn03 Selrdcb, erodo$6
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seuS$ 6oe5gs seD5ef 5l.oe,3{$ gOb qr"flotiso. erydb qEff

n 50 3,sold $ef p"fio$c.c3 Serserlbi$oa. {r%os qrmF3

sobs rFarvQ b5r"ro So$cn33 rroe,3{$ sr.a- 3 serbrd. :

.-
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= Q.l666.
''

nrsoel $w5er$ FeHbU tueal$65$o = Anitlog of log\of

G +.L3252
15

''6?''. 
"

N=1 5 Xlogx = 12.3252
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:

t) X Sorre;$ xros{$oers"Bslnsso flcjg x)
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enn6g un{S C{5Dcn5Eo$o :
'' r'r, r*trdi i. t

$o€e*om tun$dsfici = G'M = Antilog of
a

llogx I_f
N

4e5.0ea 3 : 50 $oO srogsoer Oaa;rQ -S.yfo U*,d 13o6 l6on 6o6. ;'ti $od 3c5;rE /uea5:6551o 5$A-So&'
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A.rl I
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+) X log x X f 3er5$ #5:Oo5errlbgod (N) sr.flo,) tpS KroS{5rJo-5$ffSJe. 6fS /un$655ro lur5
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D6O (3.,9r) : ,30-34, 35:39 4P-44 45-49 50-54 55-59 , 60-54

Sog$er Socg: ,, 3 5 rZ 18 14 6 2

6o SqFppSg tlt Oqe$; fiO, a;'trufSp lerl5f,t S$fr'So&.

11) 6fo5 6go$p$ t$il rf[etq,-f5o ttrlpt] fr001l) srtufstutt l'u!o':it5u.

3er;nw (6.l.) 10-15 15.20 20-2? 2s'30 30-40 40'60 60-80

2800-3200

4

s0g$er $oa6 7

12) Iuealbd5Soo SSJA-So&.

\19271572128
. J''

:A l! .., :.-C._

5r66el : 13, 17,3, 75, 70,85, 12, 27, 45, .59, 67; 35 
t,:

13. foealld5$o 55rfi"5o&. ioU,,-"iui* ..,.:;
eoeerl: 2,5; 7.21; 12.E5; 135.1; 756.49; 1274.59t 7561.488$;j6755.00S; 3000.51; 48085.541

14) i(ua$65$o SfiA-5o&.

x:5, 10, 15, 20, 25, 30.35, 40, 45,50

f :- 4,7,9, 13, 15, 77, 16, 72, 4, 3 
i

15) r6$655to 5$ff5o&.

X: 2, 3,5, 12, 8, 75, 85, 91,42,9,50, 33, 115, 475,500

16) IF6$65$o 5$[5o&.

X: 5.2; 6.3: 12,75; 14.9t 10.01i 9.756, 256.49, 439,925, 8675.2975, 1000.1111

17, Xnd$d5$o fie?S So1loA

x: 4 I 12 16 20 24 28 32 36 40 |
f: g 7 I 12 21 15 .U,.., I 7 4

18) rF6$6r5:o 5$fi"50&. Al,a : ;€$

r56Xebo:0-9 10.19 20-29 30-39 40'49 50-59 60-69 70'79

$5;$sgo :8 t2 13 19 2r 17 14

19. tuer$d5$o 5$fi'5o6?

tSopeD :0.6754;0.00053; 0.0005: 0.0506; 0.00701 0.0100; 0.2345, 0.5285; 0.1759; 0.9369, 0.4809; 0.8554.
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$oo rT

(Measures Variation or

*fd5o (Obfective): €r )o5ofo $65do5er5 bO

t) l.56ea 5ro"er *rgo, SSS5o, efla'5ul

Z) l.56ee Sr;rel XeeS Sotdo

Mercures of Dispersion)

3) l'5dn 5ruerdr56 lpdra;ro, dlel S50o$r$gon" e65d$5o So$XerO.

CCngeao : ($trueture)t.','

7. l. ltJdca fl;rwe$e;fd5tY5o:,

7. 2, CtJdea fioer'&6a5eo'

7.3. l$66ser ldda S.rPer:

7, 4. o$! - tiasSci$do

7, g. $cbgod Dt5er5o - fiea$ $otgo

7.6. s65$ l$erSo - t{m5 $ef6o

7.7, plsels l5E5o - l(ms $ol#c

7. 8. Dt56n l'rrer5o

7. g, $oo{o
7,70. s{*
7.n erer5$er

7. 1.. l$6eo de f!6ea SrpE erf$r0d565o

1do${f $ex5p5 $Xouel, €dC ge$65o Sbod a,32,5 eooEib OOotd[or. s"S €t $oo55er$,

€defo eq noo5u: 5 6son 3g0o,5a*55"Ho1fqSo rSrst5 5 6Son r5bo.5a:d5$ A0dtudb. q6'E0o[:5$6

l35 qdn:ers $-O; e{Soesp5 3F t $d[tWSS 5oo6t5r.

dgodoSs teuleu €o${So ;ir0}8.5 Uson C!Oo$ d6"QS 8doo00 "$Qder 9oe5" dcr "!,56ea

SrSo" (Measuer of Dispersion or Measure of Varlation)ercer"dl. do${f &:r5$ elber Ssrasodfier eoilo5r

eqdcrrl de t.56ea$ (Variation)serFoS-S sntiJ (Measrjr?)"fr56n ssg {1f0uea tOi19r{on)ooe:o(r"
gfre Measurg of Variation is a measure of the dbgred to which the items included in the original distribution depart

orvary from the centralvaluhlsc "sq" $xts{dDeb s65so$uCo.

6do eotb6. z,96s6b;*b J!e3d! z,sosef 2,se3 $e15oiJ$ elSKrdo sS;SQfo

€oSfrSg AdbS&D do F6S*€$ SfiOuu: (A verages of the first order) e!:ycron rgo$fm 6oe'ror, e*u5oe{l6:

eaqdqf leuso$ tq,ra5oef Xer etoa.o$ dc-el Eel$og$ 6o\e SelaJo dr:Sb S5615o deDSDfSdo

r32



Jopu eIS6o. 5i f)ge$ tg60E"(Dispersion)Eerrr$Xdo eou.6r. 5Of O5&ot $el fXouu: (Averages of

second order)eS Sra. eloE:qdtf; S$dea Joe! e!$6$n eod XrXel F'S.S6$o erce5 J$6.5rr 6oeuo0. 3$6ea$

trSdtl5p (Variation) do f$o (Scatter) ECSno' eot:'ct.
i

CJdee 5r5o epa.5ur (Obiectives of MeasuresttVariation) :

€s $oO tpet 6$*5ur $oo'Ic.C$ lfidn Srueu *SdrxitderoD.

,l) XrXe.u 6r:56 D65x)bdtrcS$ OeDtu$56.S9 - $l(0rl IeDIE$ dcl,5er.uE5r Jo656$ eSS6$o J*t"KUod

Sri6ea i$;rE o5o" 6u:Ko565firJf, Sgdee el$6p$ K)Xo.rt 5[gl1e5 Sel:l5p5t 'rer $QLnefp$ @cr55o

Slr"XUoO. erbJdtr eS0 3$bot55rtpil:. a,S$V ngpee JSrbAd ilfieD AeD$s$ d.'"fil eo6|I" l$$o'55n$bm

6odt5r,

Z) A,I6eaor5Q ECuOd 6o.Jc'il3 erpdcrr qA;)SSigoO. elO"xg liro:rerd v5n'dfr,$e5, 6g$eu ed E05

l,I6eao sCSoOIgd;.E6Od 6o5o'33 gotuSo5a#"re$o6. Eerfl 663$dr qpcSOo,T Ss:ilgexf S[dea

5:p5o etcrdorn 3$eS$ Xgr r6.eeeri: E6$S''6o;b*F.

g) ttdeaer5Q E$b0o0 EoCo dc po6$od J$1r5 $eaxr$ $ga'S8'qqdea 65d.tt(5dbe!:o6. e.5

tf,dro ,t oo,r &rosq 6godod tU*o aq'i$ldc ES liro6ro ApSer5 €ruru$5;i1S.

5 doggd 5:o0 [Xeu5r ESSftr el6 don;o $o0$56et,5 "uo5r 5ro' EJb6o

7. g, l$6ea $.lt;pEd SspEr :

l.56ea 5r";reld FcPSilSl cwtb el$

t) ;r$ (Range)

Z\ '5ebgo{ S$pSo (Semi - lnter Quartile Range or Ouartife Deviation)

g) $d5$ S.5ESo (Mean Deviation)

+) ,1ss dcr F5rsls 35p$o (Standard Deviation)

z. +. ;io;! (Range):

lqdea $;rerQoesef u$ ,ll.er dOgfa. 6ggdo$t{er t'Edt6$, ee55er"1 Ce:rJE 6c-5: ,P$U'* O116

Soc.dSXp{otuw 3$0o0o"6. (Range iS difined aE the "difference between the greatest and the leastvalues"

Yule, Kendall)

6odr lsr.aper $fioueu e,€dson" 6o6 ;re3 n5$er$ $0g C$dlul $OXttSf:. 6o :- t S ScnSrrdoef

s0i*"r srO Seiuel ;r6od 6r.. 75, 64i,70,80, 84, 69 Eold ;rS oa'& ;r$ 20 (84-64) el$e!r0O. ercS

e*5505 3,1;rer 6r". 84 $od E8 f5el3 3e5ow dt'. 54 &b3! SSg 6r. 20 er$ r$ eodt'6.

Xg$el$ealer> - ;F$ : es=og lerl5 eoOq &p5er S65xer pan ;r$ eoerO.

4p: 10 $o0 fcr5$er Ir66w qeP *ol*r.

5rd:6ul : 35, 62, 77, 52, 67, 84, 27,, !2, 3, 95

6) rJ"a) , t$b = ele5505 3s:5'- ele55e1 3wJ
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en5505 Srfu6el = 95, oe!5e1 $"Cu6ul = 3

otb=95 -3 = 92

;F$fonstu (Coeflicient of Range) :- o6g0s, ,6pJ teDso 6a.Sr, ;:$& sr6n I$r augo6.
qr"Ao.5n 5S; ter:5$ /ueaS5r: eloCl6r. l

P$b tueaSSr: =
e*5505 SepS - o65er3 NelS

ele5505 lur5 + ee55e1 tur5'

95-3
=-

95+3

5J.d-t6ut ,,:1,. ::irsts uu',,i.ftilgs tS.,

Scr5Qer bops 4 ::.r"Q u,-r:il2:.;,0dG13

5,*
.J' 5r r.

l$ar'

't-

7
j

T4

q?

= " = 0.93877
98

fgJ{ d** - ;l.g!r q)Q @ruel5G su.c' ex5g0,! el65e1 ser5er s:65xer sj*SSQ q$ ercu.o.

e*!g65, e*55er.1 SeDSer$ .Ierpod bOAOo"lSg. $$ gt5oef $ooo6o d6.
Acr I tp"T!8fit,' 

i:irrnr. "d

6

16

d;Ps$ : ele5505 5:1dl6ul 10;

r$ = e*5505 sePS

en55ep 5r66ur 1;

- e*55e1 3e,u5

=10-1=9

'}tll2P

erdrOS 3eD5 ) ereSte)t lels
Y--:- -. 

u-

e*550s $wJ + .rr6$"J lul5

l0-l g
=-=-=0.81810+1 ll

eld505&S e56Xs Jl$5 erSOC &nos'S5ot).

Acl. : 3) BtuS;)eJef 3cr5Ser $Cu6ur q$"gqn.

$5:955 streson bu;uos ml$ tf3"6$sb ;r$bb 
'o!6or$tr$ *Sl AriSu:'Ess6ordbs, €rer

,5oefl ArSb f(06. SSS lur5eD ryer:5$ XSg6'lSO.

erlQtdt tdellep - F5l :- ert$Q{eaoe$G u$'fiea5 6o$c;.CS ere$e1pS .luxo 6xrr erSOUC \

eI6X8 :

fcrSQut :

10 -15

5

15-20

I
20-25

r4

25-30

23

30-35 35-40

73
? 6gofo fioS ttUP, qtb tueas"Q s$S6oe.

d;PeD :,xB$ Jfus

ss$ axos

a-w.

a 7a

L34

el56 = 40

s50 = 10

t$b = ee5505 lep5 ' e*55e1 leus

= 40 - 10

=30

.'.,:

:



ee550S leDI - ee55e1 lelS

ee5g05 3o5 + sc5$oJ SorJ

40-10 30
!-r 

=;.F40+10 50

o'$ $&l'cuet - dlel : ;r! finF tpep xDEqIxD. 6nf Euo Sru$sdo sro- ryer. KDed$).

sold 6p elarXo urer c55065. Saonffr;5o5od q6 t!6n5r;rQ a€o.y e,s 8Jo6 rgo. 6fef dirarri'Esod
evo{$o$ 6ego rrer J$b5n 6ol*. {p8$d$oer $(u.1er$l qa rq'.Agrp (tSbjn ) tperfdo Dot$ebo6,

ts;d e56w eq fryuod 6p xmr e$6g5l). dqof5rdrsl,. CcpJ 3g6n Erpc'CS u$ C6bdr.X$gebo6.

7.5. r5r$god t6es$: : lsemr'inter ouartile Range or euartite Deviation)

q5[ r!6eeef eq o€]ers 55;orre.r33 o*g#troeroQ xea; $il6:.. l.5[, reerd eleygos, ,stoJ

:ofe[, &usr;egn s, r56cgotfrs-erJXeoil 6ora'p3.Orbr, Ji$5 (kcwerang"uprglLsurgews (ouartire$
&nrsron. eod lcaxrd A{1 eorer tu$od 6rc5 25 relo (Low'er257o}-Jb5 2$f,".yo (Higher2s7o) t6s,
$n05 59 reso,xprs &nrvoerxu. 6!Fg igdta xga50b$6oejFg-s_"y-gr:-wnso e5{;r$o6.

rr$got l$Esrp Q'D.=%gl

qsbd Q.D. = $cbgo{ S$o$fu (Quartile Deviation)

Q, = 6&5 selrgotdD (Lower Quartife)

Qs = JxrS sdlBo't5D (Upper Quartife)

,fO:get t6oil lbns* =ffi
I$$ d** - Sc$god cSEFfu :

Ao : 4) AFs qSJJ Sgoto$od n&god trIEJIl, oC l.ueasQ pp$1r06.
e.roen6 J€*l =oo.5r. er6t 152, 160,164,121, lS0, 1S4, 16?,,*V, .ITS,l7O,176,

a;PDr : ereD6 J*,S 9ry" g$od *$q)$5o$.

i,.r-

r'

;'\b l'ueeSSl =)YU

':;' 'irt9

=0.6 
i

stleDd JeS ilo.5t.eef

10

11

150

r52

154 '

r57
.'l

160

154

167

170

171,

175

176

re*

- (i,,

N=11

13s



0tu5 ser,god{55r =Y 5 erotll, ,

. N+l ll+l ..12"
e5bdN=11.s.r€ n T-=?=
3 5 elodll 154 S$E - 

i

BfbS $etucroil5t Q. = 154o

( N+t\ ,

Jrus .5cfrqo6{S5r Qo =l l't ' I 
goor4l \/

( tt+ l\-l :lSfelotot+1\/
: l2x3',

= 
--: - 5 erc{o

4

- = 95 oon"I 
-:idiil %ta F"ll rroep '

qsbd 9 5 erctfu 171 S.5lS . ,

.... t "

JtbS $€trgodtu = 171

aXlpdr Jefro'of, 3r5er55r> = Q'D'= 
Q3 - Ql

1"J- b- -

l 7l - 154 l'7
$ibqof lt5er$Jr =T :;' ;8.5 -ilo.5l'

o

$ebct"od 35er5 lbeegsr =*5$ ' j

o 
rArv(v I LrGdeorrr|., 

Q3 + Ql

325

O.D.- Qr-Qt\) "- ' "'

_ N+ 1

Qr =:5ercd5l
+

N+ I :

Qr=T35elof,5l
+

fl
!t

l7l - 154
==

11 l+ 154

- r5e$cttod lt5E5$t ;
o

11
= A52

s$gQ Seare# ,:eogo*er$ F$Slr5c"Cs s65f.1od su$ $tlpilJq. xre$lxu fdtrlo$; 
,, 

,1

tsJ{ 6**

Qr- Qr :

IueaSSl = vt -Qr

&clo : 5) $eloo"off 3r5elirQ, cSc

22

8 13

27
t.,,,t.

11

30

2

28 29
... ; '.os

tJ

25 26
,i

18 14

x: 2l

f: 4

23 24
tl

l6



A;Pru : X

2l
..

23

24

25

26

27

28

29

30

18

1,4

11

cf

t?,

4T
f , r

59

73

84

93

i98
i'100

9,
5

2

Qr=is eodrr; =iir erodrD;

A N+l ^ i

Qr==x35 elotll; = 2q,25 x 3 5 eso65D; = 75,75 I eod5u.q I -' -o
75,75 S epodo 84 el$ cf C AQO F"$ Q, = 27 : ' 1 ,'

I

.'. Q.D - Qr-9t
.t
/,

N= 100

27 *24 3
=; =1.5 i

Li

Qr-Qr i

... fuea55l=-Qr+Qr I

i27-24 3 I=- =- =0.058827 +24 15

os$Q d**'i o*god sriptxD ' i 'oj

QuartiteDeviati' (Q.n)= 9ig 
I,;

t-

Nc=;s

G,J.Y''l*:; ;, Q =Eot$ 25,?S 5 eoilo 41 el$ cf f 65)6.
.

vrr* Q, = 24

rFrI tI 
= 

ru(

't

. cxil+: Es
t

. cxitn: Es
I

!.
'r i r

' 
;'r:'*-*
.\, *r

It
l.

'b *4.-.r i

' ' , ',.

Q,tro=T ; Eodo; 6np

FArnobS0$.

i 'i " , , :.1 Clfrl' . '.

ocst$tbn 6$ e56,(8p,Q, e5tI"

lr

i

I

i ..
I,

$ {6fiSP,Qre56Xen &foS-C nJ"t5o

,,i
I

I

:

cf $ tugoo

Qr*bo = **3 J erodo; 6pn cf ef rugo,) o.!sci:c$rs'

FArno'55€Sl. t

egbd I = e56Xe drsb A&b EJ0, 
i

AJrc ei 6t(8P Q, *lUX&rr &foYn nrFo

rl
eloe0$ cl.SS Suoe$5p e56l{S dr5l, cf S)

L37



.4q,0De3

i AcP. 6
I

i * e56t{& eroeSdo : ,

f= ei evdxsg Jc$rbm AQ $$or5o 
, 
';f-,

erb$g (inclusive) 6*o $od Q,, Q, 036o.: 5F65r.
t'

: r5ebcr"ot 3.5elti.Ct. oS tbeay$ 5$fi"So6l.:-*^

6t2t615r3

.ri X

f

0- 10 l0-2020-30 30-40'40-50 50:60 60-70 70-80 80-90 90-100

t4

A;Pa) :

'i c.f
0- 10

l0 - 20

20-30
30-40
40-50
50 --60

60-70
70-80
80-90

g0 - 100

4

l3
r26

, [41

t55

7l
'-t3

9r
n

100

4

9

13

l5
l4*16-*'

-^Ir"8

6

3

|f= 100

N
Q,{so =?-5 erof,5D;

Q,*lufi$bfQ.-- 30

' cxi - zo+12xlo =29.23e,=l*f n
N

Qr{ro =ix3seoof,5r = c=25*13= 12

= 25 x 3 5 elod5l

= 75 5 ercf,51

q0 83 eri cf d AQA s"o€

QrrfUXO=60-70

'|'cxi =60*+ =63.33Q, =l+ f l,t-

A R Ql-Qr
... Q.D =T

63,33-29.23.=11.10

2 2- =17'05 '

... X,eassr = 9'-9''
Qr+Qr

100
= J= t eroto; = 25 5 soto. q6 26 efi cfd'6Qa o?$

63,33 -29.23 34.10! 

- 
= 0.3684

92,56

138

63.33 + 29,23



6o : 7 '5cfrgo6 sr5oil"q), rueasrQl s$Iisod :

x:

f:
30-39 40-49

13 T9

70 -79 E0 - gg

t49
50-59
&c

l8

60-69

t7

g0-gg

5

-.**,- g.f
0-g,";

l0- lg
20 .29
30-gg
40-49
50-59
60-69
70 -79
80-gg
g0-gg

8

12",
l3
l9
t8

lt
T4

9

5

lt
23

J6q
,55

73

90

rji 104
',,1 I 3

118

N=118

Q,{ro 5 Eodo;
N

---
4

-il
r -'.

{:

t.1

,?
.ir

r.,r!. '=.1,19 J eloffo r,..r ,

\4 0'
!,.. .\'...:;. .. " .. . J.. . .i,,. ,. .

= \r; r erodo
\

qO s\erd cf ef 6Q6 o.$ "-

Q, *lUxo = 30 \ 39
\

S$U Gkclusive) e56t(g = Zg,S _ gg.s
,''

.'. Qr =l+9!
fr

=29.5-# (c = 2g.5-23=6.5) =34.5

Qr{xo =Ix3 r eofo
+

=29.5X3 J eroto

= 88.5 5 Eodo 'j {,

q0 90 er$ cf S 6Qe s"r,€
q eYdX& = 60 - 69

SXrtI q56X& 59.S - d9.s

"' Q, =l++f
C-88.5 -7j =15.J ,\ar't .,1

139



-fn€.15.5x10_J9.)+_
17

- 59.5 +9.12 =68.62-r 
;i .

n n- Qr-Q, . - 68'62-34'5 
.

.'.\ra. L)-:t -2'2'
34.12 

" 

hl^ 
-=;'=1Tfr6

.'. r$eassr =ffi,= ffi,=ffi,=o'3311
,Sii:oo{ $,,5Er55:: - r$&l*Fep - $}ep:e\

,5€$god l,5er5o fieo5Sra. ;r5[ t!6a5o n er$osD$. 6$ *lS 5r:+5on S65e{ 50 e6o eroao

b6 eremd 4o0.:ro0. szr$ l36e5 eoro lpqPs5)) 6$bf 6op&. qos"'t5;O u56)ur{ fgoilod 613

6rd5sfoX AsatXXDQA. 
" 

eorl6 €c para,*ogod--dleD Jsr65n's$5q.ulour. rlebgot lt5er5o erQ

eoo-e 5:5 ereur66d, bdfF?dE[r'WJJ$ Src. Joa#6:. qO arde3 25 eeSo Sso 25 oe5o erceerf:

3&S-oe3do 5g 50 e6o esoro Os6dS o$odsorpol. tp8r5d$oer 5rd1er$ (Samplingfluituation$ erOrri"

Sarluo Bocbebo6. Cev33 qB tQdn$So vc5r. Joa$sg$od $fioD iberg AQ t!6ee$ qb ,Sfeo 6O.

q6 6ro3; (Distance) Slef$ firbl(ep/ue$o6. emd '5eirgoff SrJer5o,St(0$$o,l &foSqa sO. qb

{r0$osco rg 5u3dr 5r5o sa:S soe.r5co6 Xeeosa6i6g[ur ne$go{ li*ofo errt$b (Partition)5l$o sC

f[6ea 5r5o v6 er$ elOFo$Q 3OauS$rUJ. A spdeeerler r5e$god'3$er5o Abdrl(o ':rer 15$65. erud
a:odxrf;e5 e#5$o (Rough Study)dog.ng qD A$drXirdi:ebo8.

7.6. 5ld5$ 3$e5;It (Mean Deaviation) 
,, :

'to$ {59ler5$o$ SD6 eroeer$c AQ Jr5exrer eoSS:n65$Q td*" 5165$ S6erFonr $$Sor5$bg."
(Mean deaviation of a series may be defined "as the arithmetic average of the deviations of various items from a

measure of centralvalue')"$Xel $oS &$"fFSexrel dlSp SfiuD$ "$655: !$er5Xl" sot:16r. 3$5cr Sfic$

E$A-S5o$. er6 ercs$655:o s5r11. dd5d5t{d5rl SStbJ$. '

u=*,*= *lt, 
ercfiu. (erdxpci 1ss:od els:s;s errJd) s$rfi'{ $t(oD $oe "+, -" X)€eD SAUSng

N 2 - ------ \----- ---1'j'- --J-'

&5exro: 5Sr^"55O$. l,Sexrer A:rqQ (s / dx 4, "N" 6O erno':Sg$.

Ildrl i

M.D.= 
r'i rs/rr 

M.D. =sr65rl $Jo$5r:.N-'.r
s ldxl = $l(tu $od &irS lrierirer Slrg$,
(+, - l'uQur 56€ISSD)

N = $ooer Son5

$65$ 3t5s5o
,5165$ lr5er$ ru$35D

K)X0r)
,ie.€.AJ+.,.,.rr:, tr*-atc,.

M.D.
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AcP.8:5r"65$3

x: 21 U
epssSdg$o So&

I, cPS, &earQ

27 35

5$n-$o6.

30 ,24 29 2533n

ldxl (ercs li:d,qfio 2E $od)S.No,

7

6

1

7

2

4
1

6

5

3

21

34

n
35

30

24
29

u
33

25

1

2

3

4

5

6

7

I
9

10

N 10 ) x =280 'I ldxl=a2

280
E_ _ a)

l0 - /-c

r,^ I ld*l
NrI.D. - L' 

-N

Srdt5l 3,5er5o
FceaSSl= ,, .,-? ., ,-,,

bXeJ)

= Y'D"-

42
3:-

l0

M.D. =4.2

4.2
= n =o'15Average

tl65tieItu,Ypo&:

S.No (egPreal5$o) ldxl (5: 28 $od)

1

2

3

4

5

6

7

8

I
10

ZT
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24

2s

27

29

30
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6

4

3

1
'..,. t...;,' 

,

1

2

5

6

7
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-
l$n55> =

10+ I
= 

- 
5 elodo20'

tl
=; 5 elofo

L

= 5.5 5 eloto

= 5 5 eoo{o = 27,6I eroto = 29

... 5.5 5 erc{o =27 + 50To of z

=27 +l =28
s ld*lM.D. = 
rJ

N

=9 =4.2
10 ,;.i1,'

6--. r

5r"6$SttStrrrSo -|'

$fie^l-

MD.

Average
't'

4,2
= n =o'15

tf$Ss I eoo55td55ro $od 036o$5 $65$ 3r5er5o za, sdjft'&o $od o!6oss $65$ l,ier5o srcr 28.
d:e5;'C;Son ec lSom $Sr$oir' 5ol* s"S, $O6eaon" 0odir lt5expeJ SOiOn Aognos.

Sq){ d** : (Disreteseries) s65$ $r5er5rr:

$55$ Stier5o (M. D)

M. D.5165$ s,5orxD = 
t :$*'

X lfdxl = trxer:aot &br uerirerff(+,- sau5qg ucl Ssspq$erey :rr0Jo,jn r'115-uzgo bgsD.
N= $5:Olpger tu$o Srodbn K)l(oD SSTfi"JIO$.

e$ oo55:65$o s.Srb;iir ds S6gXOXl oS6r,lp.

emSs655:o Q=x++

scd5fielo vr = f 5 Eod5u, 6ffi *o' rulos, cl.sS Jt$6n eQ lserrl.Q $65fi6rrn &rogrrom.

el eStb;re5 sl({$ $oe q66 r5e,iler$ l$er5sD$ s$^'sso$." (+, -lb$el 560 6u Sr5exrertr

$s:6s5od :r.$,1o':so$. -.r$jo,Jn S$;F erger BsiEFQ".N" du qrn6.iSoS.

roilrXs =

S,6JS StIerSIr
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6o 9: tl.dt5$ SriEcrQ, cr0 fuenrQ S$n'So&.

Y:

21

4

23

12

24

13

25

15

26

16

27

14

30

2

29

I
28

9
?2

7

ets.D : epo5$65Ioo,$oA :

ffi dx rg loll ltoxl .

4 i € '20 4'39 17'56

2, 7 4 -28 3'39 23'73

a 12 € €6 2'39 28'68

,4 1s '2 '26 1'39 18'07

?s 15 '1 '15 0'39 5'85

26 16 0 0 0'61 9'76

n 14 +1 +14 1'61 22'54

AJ I +2 +18 2'61 23'49

N 8 +3 +24 3'61 28'88

en 2 +4 ' +8 4'61 9'n' '
w

N=l@ I fdx = 64-125

cr^fxdt =61Li

t 8.lo -(tl ^ .a :'""

a=X+ L 'Y =26+ :i:- =26-0.61N 100

a = 25.39

-I ltql=197'78.=t.gg

M.D, ., 
;

fueeS5>e 

- 

"L'' 
KlXeu

= ]'89- = 0.074
25,39

M.D.
I"

$6gt{e!tu $o& '.1i,
I

T c.f ldxl lrdxl
, . , , ' ' -' t :lt ' '' '

- 2r'.'' 4 4 4 16

?2711 321
?81223
24 13 36

25 15 51

26 16 67

27 14 81

28990

2 .,..), 24

1 .i \.i'f' t 13

00
116
228
327
432
510

98
100

I
2

29
30

\l = 100 187

$65xd *so=Y s ercgo =Y r eeoro

'0t.,

eroto =50.5 5 eo{o.

, ., i,ri

Q0 $,,|''ES cf S *o0.
101=75

143



rrrg 5.:d5X'J$r (rn) * ?lS

M.r). = I ,liiU 
=, ]17N .lrlii ':' f '[1J

rbeaf.1;,.: = .,,I[g-
,i/{e.D

: 1.87

ZS 
= 0,074

esSS;{ $cr:u: : (Continuous series) Xrd5X: l,rer55u :_

pl =l+!A
f

fueas;fu = 
M.'?'

KlXC.u

r lfilx Ill.D. =?** =

N

$55Xe5:i; ;}';so= T , erof.IuC)2
6'on cf s ruQo'c ry.lBc$drrr" eQ Qy'xsc $6gxe!g 66tfofi"

ttl

,rnQ, ci"S /$ns-Q ;S$FJod.
X:

f:

0 - 10

3

r0"20 20-30 30.40 affi vo60-70

15

90:100.;
3

6 B 13 16 18
cac5$(6Jo o5c,! :

f
v-ru g s1o'2c 6 ls j -;; r^ 

^r1a 
t2o.so s zi .a A, fr:.Ilii:tr30.40 13 3s .2 -n rc.42g1.240 . so 16 4s -l .io , , , . 6.41v2.4 . .50-60 18 x.ss o '6 I ,.' , 3.66/1.g,60 - 70 1s 65 +1 +ri : 13.6204.019-80 12 zs iz ' ,+zi ,, ,a*DaeoBo.eo 6 {; 13 "i 

' i, 33g3es 
i

+18
.-,. vu,,] 

"9,. -- -. , 3 .g'5. . #,,,,.ru,r_.,"*ii:,:1;r . , 
!'\''e<vl'o ; "'

%.-100 :'!,05+63=36 tZOaA-

90-100

36,4219.4
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S{tf"fftr o5c,. :

a -+ 
"-[#)x,o

=55-36 n =51.4

v
M.D.=t llo*l =ry=t7.69N 100 :'

M.D.
fueaS5l :- t 1' X)l{e'D

17,69 ^ -s_ * , =Q.34
51.4 , ,, .'.;

x t c.f m,v

'5
15

f
0 - 10
10-20
20;30
30- 40
40'50
50-60
60-70
70-90
80-90
90-100

3
6
I

13
16
18

15
12

6

3

3
I

17 .,ti,:.6?c
30
46
u
7g
91

97
100

47,22
37.22

t:: |Zfr,Qp

17.22
7,22
2.78
12.78
22.78
92,78
42,78

' 141 .66
223,32
217.76
223.86
115.52
50.04
191 .70
273.36
196,68
129,34

%L "ii1;.,i i': .

35
45
55
65
75
85
95

100 1762.24

N 100
$65Xd Sfu =t J Eo{o =T I Eo{o = 50 I em{o q0 64 ES cf $ *oO

$55Xe5$ 661{8 = 50 - 50

rbeasxr ' I 
r

"lXgu
Itffi= -. :-; = 0.34
52,22

F6J*.Y p{pil+" -.F.*?*p,:, fq3
1,. tlSre'tr9 Cr5ert5tdo '$qxn1 $6;$ r'5Eto l(ea5 tueralru. 6pc eruo $los";iilo:?orl cD il)() Uo illos"iiili;o

le
5

2. qS K1$orn, S$$on S$OoStO ser$ 63 lu>J o0,1elonr$, Sap,UB n Sr 6ou.r:o6.

eonu bf ercPdFe 45J6. orr€ ?.g, elo{o$ 5r.6rJdil ;b'dg$ Dfiu$3. qO eQ

5Qoa,
SrUrJ

!ii"6u d0g.
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4. S$E;per dot$3o5$o0 &Ku$oel$:. s"arrj Sld Sq,Feipo S5dr.$griflF.er$ $O; Bflio ,rcr tuod5D.
CIql::

1' si b5& *rJcs caSS $Oeerf: a$ds$5*;. v6eair$apd sr65s rr5erso fieesd'rxcu, $651(6fr
ercs5:65$tu, erittfso Sra- A!rdrnos5tr:;. s'S qdeercd t66el5r, ,:.er JSolrSm 6{SJraf, Sfixoq
[PEn" t$R:o'5dxr:. erod 5:65x6o bd egcr6$6{.:o rros6 y6. eos$65sxrsoJSO5s i*tg 

;fises sd$do elod r[&d, 56& v6.:. Jodrsd5od eos $65rrsDiroi &ross; r,:per rotoso,,.,
5:55Xe5of:o.f &fuy$ lr5e.rcer $oSe;Se Sod ($go$ oe{5o d$ &S0s:QSJrdc)-.JSr6Sn 6o$ou.,-"
a:3rr{So $$oro156o elQ Sver }55ose$, qos.a;"3ut65> Eoaoersc Krotrrs-esldssD sbor:d&.-"
s"z:ef 51655: 35s5o er.5$f5o 5:o,1 xai5 $aotro s:"r'r a.$or;r$s ss$st$;.

2, bdot rpqs5sr q6 so$db.

7 .7, ti'sFe|sssEs$J (standand deveation)

3!6n er65d5r5o SoUoS e5r,sls trjoFXD oSIr:o'ilJA. oe!505on 6X)drno6Ir.FX!.

$srls s#o5$3 i)ge$ 3r5e3$0n, taro ,ssSotu;s,, e3 r(stros *ts?6 6$6rfior)il"cb. t!6o
ersm'F5 q6*er b)5lr+55)rQ F$4. rgdeaefc ss6 s$e[:er so$€ber$.e,0fi$os 5:os.tspt? sororsr-.
s-5ob$ er$er"erQ1 ao66o5E5 €i x)ge J$65 ;rdbsdg xo;o0.. sxmls eserrrQ **oj+ tgtooro
(Root' mean 'square deviation)erc Sr'a' Eo0.r.(u. "rosrrdSsro poa Srusq ,Jo*, sqi, 

"o15165$0...s{5u"ers; exn8ls lt5erson' e6ifglu: $d5so$o6. ("standased.deviafion iJth..qrrr. rot of tna #tn.
meticmeanofthesquareofthedeviationsmeasuredfromthe'e.ntj,'

K:Xauers 6g5rps0 elo5$65$o. exloeS ercs$65$o $oe esrets,l$er5o O31ror5a6ebo6. :

JSXey SruerS qlS:"*s l,5er;l"Q

E$s!ge:

1) Srod$nr eros5rdg$o 036o$50$.

z)em5$655lo$o6q66JE;rel$tselP$Dd36o,:so(dx)(deviationfromx=dx)
g) 3r.5oper$ Squr OS6orJSO (dx x dx = 6xa1

il I dxz$ N 6o qFnoo 5's;5 b0er$g s{$r.o5rt o36o6rosr. 6p3 ps*s irier5o eo{,.F6.

l.s)Sr"CS Sr5o5o o =

q5lrd o = e5r.re5&5er$o

I dxz ero5 $55s:o s:o& &ls stio;rer JTo eDgxl
N = rIel,yer bcp,\ dcr o"ber Sop$.

$od$ 6{6 b{e 6\op o31rflUu.\ 2I-t o A- -6- -.
.:
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L&Eoels 06Et rpnsdu : (Goefficlent of S.D) =

o = e5r$s CTIESo
Q- !l = EoS $65$o
fl,i
H'6cl. 11 : $oO dgodo fiod
('

60, 108, 84, 138, 116, 7 4, 96, 105,
I

dil?.rr : S,5;rer

eIlsl5
120,98.

f.

DSEuQ), cr.l X:easr0 03l,o606. 10 $oO vOr$el 3*5;ner: 6ro.
Vr O(- 'i O( tJ g
nt'

t'

.,,, 
, ,

S.No (x) dx dxa
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+8
.16

+88

+1 6

a6
,r4
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+20

a

0)'.;r.-r)<., ln.,i'..\i, U/ .rJ !,rJ\r' \,.-

:..
. ,, ii.

". l,

s.ti ..1

1600

u
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1444
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, ,.v€ 16 ,.;
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"j; 400c^. 

4
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3U
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5 116
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10 98

4752

tx
erc5$6t$o Q= !+--d-- - N

100 $o& q66 '5E;rESr

1000=T =100lu ' '|rf't.
CrlEueD OSI-o'55Ot),e l', ..

ir

o (F5t'sl5 l'5e$o)==a (elos $655:o)

21,799 
'.

W={f =Jm =z1.7ss

e5Pe'ls STIESo lbeaso

=0.21799r00

d{d $gO : (Short cut method}:- a,96sp6}db eo55:g15oo O{od (Fraction)Sqo6. 6crs6ea$ } os6ef

Eo5$d5$o 100 $ a6:eln lal,74 5U 6psoe l,ioipeu

s$dpE$ c'5E;rEfi 6alr.oss nxe.rl$oe &ruyod errsts

$5l"cts s5E5o 'o =

q5bd o =eSpd5$r5er$o

I d* :6's:1oS5 bXor$oe

X dxz = d'aboflS SfieD$oe

&bf &5Euer lu$o

&bf Sr5E;rE 5qo argo

&b, ;Pdg 5%* Seddo o"er.S$0, ee.p5ooS

lfier$"kea$ n o.K:oseJon', 6[dn" doauo6,

I dxz (t, d^)'
N -[NJ

N = Sp;nernop5 dcr o"$E Sop$,
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Acn : 72 @xrrls l'rerrQ, crs fueas"Q s$rn scie

X = 24,31 , 27,25,28,20,29,29,22, gA

d;PeD :-

AslPo$5 K)XelikIU, SodS.No.

I
16

0
4
1

49

4

16

25

I

124€
2 31 +.4

{
:425-2

528+1
620-7
729+Z
8234
9u.5

10 ,.!:':,30 :

Edx 2 
l1€d* )

N -[ -J1. qb5rets Srier$Jl s?-

tdx
2, eloS$$r$Il a- x + 

--
--d 

N
=2i* -11

i10 = 25.9

3, e;ilees 3r,5elJ futaso = 
g -3'n7a 25.9 - Q' 134

nE)sJdruer - Llfi.els $$Eso i

esr"efs 3.5e,5o o = E-s{-l,?.rl'* ,
1l N t:\f )/\'I

tr = e5"re5 &5er5o

I fdx = Aclr"oSS SX0,D f:o& &bf S'Serir"Efi ;r"e1'$SrgtgSr.t' -;ngo$n 5$;5 erger er$Sn

X fdxz= AaS"oSt $t(tn n:oa &lS lrSeril"E Sgerfir Jp8 ]SrSSEIDet' t0rpSn'I$;S exger ADgIp.

N = $s:n)55o,-fugtu i = slrf elo66o

e$"re5 lfierJ fueaso =

r33 ( -t t)'
ro-[ *J

=.ffi =J,477
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=g;.a:

Ifdx .

ero5l1:6t$5P a=x + " -:--l Xi:N

dcl' 13 : 1,. SS'*S Srier$fu $0q1tr cy$ tqr?vQ Strn'$o6,

S:"d:6u: (x) :

3crr6:E bo

1 
rrnr' 

,

58

'3
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5

16

6

14
lt-

'' &i:roo't$ ffrilu S $ood

dx

fdx?fdx
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4
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9
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5
I
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I
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3
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.N
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0
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+27
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80
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0
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I fdx2 (Z fd*)'

-r 

tN (.N )
1. FSrstrS l.5E$fu o =

l$eaS5t =

_r 10
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100

'0.01 '+ ,15,97 '= 2.44
lr'l t'j

=J+0.1 =5.1z.eros $6rrr$ a-x+ry
d ------ N

FSrets S'5o$

Eo5$6r$o
u
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csE)t $rueD Ssnels s$Eso

g);irrls S.SerSo $ =
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--t - 

|

100 u00J
198-001 ;,m

1O Note : e!dX$e$ FJdrSsDSu:n".5r.6;9C $65leu5Efiod 6€tr.aS5 fxor &fo$Son.
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l$eaS5l ='.:... ,

{

erc5$65$5r

elrses $$eruQ

e5r.sls S$er5o

ercSfi65$Ir

=q
a

sfdx.
a-x+ L xt

N

o'C fueasQ S$ffSoA ?

,t

t}cr 14:

5:"C:lrul : 0- 10 10-24 20-30 30-40 40-50

bops: 3 6 8 13 76

50 e 60 60

15

-70 70 - 80

14 72

80 -. 90 90 - 100

943o5{et

AnboSJ $X0$ 55 f:o&
t

dx

fdx fdx2

96

72

52

16
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14

4S
'81

et
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825
13 35

1645\
15 55

14 65

12 ,75
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€

4
€
a
-1

0
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-24

-26

-16

o
+44

+24

+27
+1 6
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20-30
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40-50
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70-80
80-90
90-100

N=100 +81 -105 518 -24

I fdx' _1.X ra*)'
N [.*Jqlsrrts 3r5s55D o =

518 (
loo-t

ero55r65$tu a-x+1F.,

- 24)'
roo J

xi -

-)4=55+ -'xlO
100

o-
-o

a

576xi =2.263x10 =22.63

= 55 - 2.4 = 52.6

qlxr*s l'5er$o

eroS$$65$o

l$eas5u =?f, 52,6 = 0'43

5.18-0.0576xi

Aclo 15: b)5r"e.trS S$el$o lfueeSo 036o15oA ?
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x ' f M:V d,a$o$5 ffie.D 44.5 fdx fdx2

10 - 19 7 14.5 €
24,5 A

al 63
-24 4820-29

30-39
40-49
50 :59
60-69

12

13

16

17

14

34.5

44,5 0 0

-13 13

0

+17 17

+28 56

-1

54,5

64.5

+1

+2
74.5 +37A -79 g

80-89 5

90-99 2

94.5

94.5

+27 81

+5 +1 0 50

N=1 00 +102 488

tfdx .

2,Eo5$655:tu a=x+f; xi

24 .-
=M.5+ I.'-Xi

100

e5rel5 S$oSo

a

2l,96
= 0.468

-79 
r

.i,,.r,

:. +24

..ll{aa ...-,.-.4*.-" . ry..*.€+*ry. .,.

"'.,i - :..u,

xi=mxi =,lffi,yi -2.196x10 =/1 ,96

6t.

= 44.5 + 0.24x 10 = 44.5+2.4 =46.9

I fd(2 (> fdx)2rrr-t *J1. qlXw*s l'5E5$ $ = Xi
t.

'I

tl
,rfi

3. lbenSXD =
,

46.9

7.8. SSUee l'perS5:l (Cotlicient ol Variation)
^;.

It6$ Sl;rel b0S0; r5554'CS 5elrX;69. so$ }{o$s Sr,lpeD ySerb 6oeror. elel5oel 5r;roef

e5l€fg S5E5 l'ueeSo 4,5e3. e5psl5 Cr5ei;r$3, erc5$65$C3 XE iq)g0 eSlsfs &5er$l'uas$oe..r"t{.r.

eCC rcSod rIrSoSJXydl EO l{dee t'ueaS5r (Coefficient of Variation)eogclroa. }odoson eSC bo$6"yS

$xF-{drldb l{ Eb"1uaS. $56ec /ueeS5r V =9xl00qel5oe3 $'cCS ;r6.rsd irer So.s55r 6d14.
a

Jocb55n'Eocb do EoeS$od J5:651druoefl3'56ea$ XrOSO.1nb;c.S3 8pp efa:nnor55o$. Aoin6ec$
as @6lls $ueE56s 6$cr5d,uer oi* *"* 6r. E000 or, p'sels tt5erso d"itlgo yr:s-$_a1".5is iqy
$6eEd,6$q5dr,, fXbd*55D 2000d:'rr FSFe-tS3$erS5rl 100 tlrrr Efi$od, 5'r Eodb S*"d fsfSrqo*,,
s35od e5r.els Srseriner$ 3t* sgerlino. 2000 dnr t:o$ 5000 dnr &rosq b6$lSg.sa.yy*. 

,u,

488 (+z+\'
loo 

-t_ *o J



$0$er.1cc3 rsscdcb. se{ s3$s xr.J$r Jopo erss6rr. B Eod$ $rrrtu: bo$o; B}.1er$$os;;

@rid r,:un Xreastu 1= 
lffi 

1100=27,qr0gf oof qdefs $56ea ltass: l=ffi*f00=507" p,;p$
I
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^ -- J ----0 sod 6$6J 100 ',,;ii

10 ,, ,' 97

2A ', ', 89

30 ,, ,, 77

40 ,, ,, 54

50 ,, ,, 57

60 ,' ,, 42

70" ,, 28

80,,,,7
90,, " 5

40. @xrets l$exrsp, cr"s ruesQ s$rT5o&

Srdcl-eu lo.qeer Xloq)5

10 Sod eIS.:6J 4

20 ,,

30 ,,

40 ,,

50 ,,

6,0 ,,

7 0 
.,,.

80 ,,

g0 
,,

100 ,,

11

20

.33
50

66

81

93

.gg
100
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47, 100 so?rberS er.d5*er b0[g q3o6 36on So6. SS"els
s"aJ5foer: SobSe So eryT5&eD SoBSo So
4000 - 5000

3000 - 4000

2000 - 3000

1 000 - 2000

0-1000

5

I
12

13

17

1000 --0J',

2ooo-,'ffi0

3000 --2000

4000 --3000

5000.-4000

16

14

I
,'i 4

2

42, t*)5r"rls l,5emQ, cr$

x: 4000-5000
f: 2

x: 1000-0
f: 1T

43. [ ]5r"ef s l'5exrQ, cr$

x : 500-600

f: 20

x' -100-0

f: 12

44, e$"$5 l.5er$5u S$trJo&.

tueas"Q S$ff5od

3000 - 4000 2000 - 3000
79

2000 -1000 3000 -2000

14

fbeasQ S$n-Sod.

400-500 ,ggb400

30 60

-200 - -1 00 -300 - -200

16 20

100-200 0.i 30

108

12

1 000 - 2000
13

4000 -3000

7

0-1000
16

5000 - 4000
,3

200'300

20

ut5$n a.s bgeaoC 1$oser;uvercS ffi€J a{gour :-

A$6.yoc drer $opr

-4ooc - -3ooc

-3ooc - -zooc

-zoac - -Looc

-1ooc - -ooc

-ooc - -looc

-looc - -Zooc

-2ooc - -3ooc

10

28

30

42

65

180

10

355

12-7414 - 16

15 74

139

:

-18 18 - 20
.tz

.

n
L

drSouel

o&a$qDs nfi;5Uod;

16

3

5

45, €{ 1300 6odc ercaer$ Joa$d JSo6J ilU$o dQ6 ?

eSdXdtreD :

$S:955o 1 :

$s:X1r5o 2 :

0 o2

3

5

2-4
8

7

4 r 6

9

t2

6 - 8

13

15

8 ? 10

17

18

10 -72

t6

r4

L62



,.' j

€t $6o $65bo SerJ p$6:5$5SoS 5tut3? P{sltf:rf gEelES l$0,1 p;r$5fns 6sw, E3iro$ertr

llr.oJ 6ep*p$rXil,

S*rlr.loser) :

8.1 +$adc

8,2, Ef\St C65SSo

E.3 E{tlI afa,er

8.4 p{,Ir5CS, e!6tr$ lier 55er5}w L u;i:1}Cir

t ii.

8.s p1$5 6sul

f) $6r CqFs$xD

O) el$ir5 Sar.a5$t- /9
!

&6 prr;F5 *gS* --:

8,7 effi$ SEsIeD

J) 66$ EtsJ sEdep

a)fTffi;,,,,ccs,,

2l A0 e{$$ l'rrer5$p

8.8 $oo{Iu

8., F{*, er?+tt$}ep

s,r ilqft
$s:$55 tet a5o 6rgt, er$earc$ Sgo$ e$s SrpEd 'px$r5CS" lpso{sxrtsJa. AcF 6nsu Eodlr

do erc6so$ J$65 $ct"a;pEde ero5$d5$iu, eSrEfS $$er5o 5u.a. s5r$on do6sr$,1. sS;rel $6rlod
urer dc;'6o656rg. erocb5g'[$b55r" t{aI So$5oirF ee5il6o 5u36oa. pnS5rr;rer belrdse $qpai'.od

. Xer er6c55qer$ 8eDiDgSeCS dd;6eou
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(m) (0

0-5
5 - 10

10-15

15-2A

20-25

25 b 30

10

10

60

60

30

10

200

dcl.Xpdea : II

ero55:65$5u = 15

..'.ri.. '.'. :,

e$$g $iSaiso : 6

(rn) (0

0-5
5 - 10

10 - 15

15-20

20 -,25

25 - 30

10

40

30

90

20

10

-

200

ero5$65$5u = 15

e$r"c35 $is5o = 6

J)

a)

io)

e)

e5"rf5 3,5er5o 6 s-S $6\ssfts$
p aodc *o"$dr

Wry, qlse'3$,S'5er5o oo6p e-€ s6on 6ol*. eros$d5$ru 15

'di'ffi6" AQ6;;','t$Ctir"6ea I ef "trbs 6qof5l*f +S:gsl5uS*t*n,stS" S$ssum
(symmehicaD eQr5, a ff''fr€Fs.ffir6s5su etrSsspn (Asymmetricat) eqab nsaoo*j .*,
sar"asodc 3$dspo edersr.5er$, aeiibg"sa$s p6rSsroo .fa;6eou.

8.2. prr$5o - S65Sso

p;rxr"5$B Fxup Xero5 fsigel S.Q slp$ps S$$ino$ eo;1dl. er$ :

'pns;o #So dbocsersoe36. roo br $5:S55 sar"z:lle riJebssc$ erorerd eq'!nS5o Jsr6rn
$65$o 6rrsb a,s 55ir5o8 sdrs6s s!6od FJPef 600oo6" erc Enfi:s$oo:D 6SA 

"ar.+olro.
"a,5 $qraJo #$ronr dsld osc ptrSo dcl er#$so so0r6r,'er$ 1*S"pS, sa5eD s$$oo6.
mader0qla$o ge6o "lq,r"ssd8$,$'sd 0oc$ger r$ $65$0,$6$x,5o;rosb;yf,:, eteSla J6$srnb,
s&3n"5 $05by60, e$l pf$:$.Brltrrr$o eroe.F6).,, :

'Att:b5qf3 Ar$5O 6*r, {ouststlue"o). }$5 sal"a5od sO5so, $d$X.!o, asur6o z,€ dsom
Aoerol. aSruf5oibo0 5:65:bo JoeI J$065 a8nd fl:l5r5o erod erOsorp Aoeuo6" er$ bob"15 sroduD

s\ a${o

p{xo5o A$aer

Abs$o $s:6s5 lar"c5of So5el $oq56 **5,Srroh Eells$sc.$S rxrosrrcsdtroa, teuSer $ogc5
J$6So56, 6$6$odt Strc;" $5o 6elru$sx1.

pb$$o $55iiro, $6SX.lo, arsteEoEi@S $x€ler gsc65{r$SSoaoferib aer;$sa-$ sxfd6isdb6io6.

€{ soooecu pAS$ noa$ Sara5o{ trorf$Us ecrm6 doerol.

8.3

1)

2')
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t8,4 pS.S$5P3, D[Ueasre l{E S5*tr}ep

p{$gsu

3o1d lEcSo r,5.lq6/(et S?^t-aS$ F{rn;

qb Sr5dea Af$, e0

ptrOnoo* s0d$d1go6.

#S5qt

3. en$$o €oS Ser55u 6odo EOE OSJ l.56etrE

$rroQ s$owQo6.

eia"6g iln"q$ Sd5Co"5oO$o -!

$$dca

€oS $er5 $qE SeDSe ;rg5;l.Q EQotdgoa.

q6 S$6ea Xr0S.retpq fO8Oqo6.

$5:$5g Serasodp 5"\gi1c5 SeDSegD bXe^rl JoeJ

5d$ $on65o 5b:Qod oOo$dxgoa.

$od b ScUs

8.5 p{$l5ep - 6seD

#5:QJg Sara;rep #$5o dcr" el#$5o sr5'ib;.

$$F er;.afo : $655ro,5r65Xc5o, a$ufSo erfo fXrfon 6oereol. 'SO5X.lo dcr zrpSv{So fioO &fuSq

fi.e5gS l'5erpE 3rl9o *r6e{05 $.5Eper euXSS S5r'5on 6oe,rop. 5:6gXe5o S:oS 6l'u5, Jt'u;

tSdbgoeo, 2,58, e5"fug6 5cofeu,56, efofl {eFoeeD 6515 c$dod 6oei"ol. ar'5ufsrii3 er0.u qau

6Q *J$o5El Xr5rSori" 6oe'9D. tt #Si6ogEr a,5 0oC!$ 565r =o6lbe1r #cLqD; e,3 Xrgedt u
6Td .5qdn JereD.

2, olSX Cpra$o : $$55e$o $oSptrofiS luooQpb$5oXe lCI.s5 erou"t!. er}[I SalE;rEr 6odg5on ,

areedgSon 6od5ii1. doe5gS pf$god erc5$65$o SerS X0$o, arsu{S$ 3eu5 53$o. €t OoCo

SeDSe $6$ 5rdgfie5o doC.uo0.

En$$o areo'dgQd S65XrSo Sod eo55:555ro e55r1,.5, ar.3r{$o Sod S65Xefo d5r65. Eod ar"s${So

lers 110$on $o&, erc55:65$o $ul5 S0$o. €t Eodb $elSo $dg $6gXe5o do0lo6.

A.l*fl.* Median * Mode

il6$ CareSo

Mode M A.M.

6;rA3 EfsS Cerc$o

A.M. M Z
6er63 l1$S Sara$o
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.. L.

8.5 p{$5o $65e1 (Tests of Skewness)

Sqra5Srd p6$5o AQ. de er$ $Ird$o Eertro$Ier- J$u ::')Jdb E-.:b oli,.;b *Og"S irdbso$.

oo551655:o, $,55X6o. ar'3ufSo $5r.5on Ao6$rdctr. 5165$o, e,r'$ctEo $C5 S5@tbo Skrir5m Ao6,

en$to e$Sorr" Aoc^1o6.

2. i:O$e5on pf55oXer 3qr.otrod 1' . ;

erc55:65$o=ar3ufSo+($65Xe5o-zr.frr{So)273 i :

3, 5go{tuib $5 Atr er6 Focts6 s[vQ $r3Sr.dc$. JSi6Sarl(o $epbs do. n6bp$$ $n 4oorlo6.

4. sqS6o 3o$ Soc5cdl fio& a"S ercardp fi! oCS BodcpSer K:IrSon"_ Ao6{r*

5. $dgfido 6e e.rstf5o 5ro,1&fuSq 6u6g5 t,5er;l"erBr{o areec535 S.5erper , rESB x)Irs$Jsldcb.

6. 5:65Xdo iboO 6i'u5, J/u.r Sd:eo€peD, a,5e5,ef$gd 6*oeel;56,efofl{eroe".b rSrF c$6od 4o6g.

7. zrSu$s$S eltlr qisr t{er #tft$il,Jeu $Ir$on 6o6g:'

8.7 ASI,S5O SEdeD (Measures of Skewness)
. ..r1

a,51defd$ er$$5o 6rrgb SnqQ,so0Spn5qer.feeos sxrer rxroqef e3iilO. & Se$er016o

dcr ercdSod J$65 $ruer$ $er,1a$$ $o$l6eor. f sgeleu b6sren5rj$exlE (Absolutembasures,of

Skewness) ssr$.1 do $t$ Al5lj senSell (Relative'nfeasures of Skewiressi s 5*o;.

J) 36$ p{S5$ Sere5er

q'fJs ltdd0 e.riufs$S, eros $65$33 xer 55o5$q &xoSf pXf4q SUilLl, a;,'JrotEo so6 e19sxi6g$o

luls J5c65n Aod, e ta:.cuQ 6;rdg5or. Ei5r$oef $656oer6r. "r.r.S:fSc 
SbE EoS $6!$o SeiiX

e!$65n" Aod, er $rna;l.Q uleedg"Sori" el5ljo$ 5r'e56$ ero0r6l.

Sob spderosg b65:pffi Souri%ro6$tfptt* qFlo,56o Et$$e$o6. 
: ; : i"'

rS 5r.4. er duSH€.fS q5Se3or;r,Q,, erodirSos

lerl5eD ffO Ou.Sgd tpselo0$f;ttflBoC"l 6cr eo65od J506.5 tar.apo$ ;:i0$e1a'C! qB 6SSetJr.

Z. Bocb do Eo.l3od lS65 Sara;l.er +5!O-5j5[serl a,€65ofi 4o65i$,1;'PC r'-,S Setd ero*Xr65$$8,

u"Iru{sSE 5r6i Sjes$o J$65n 6o6, $l(er o0f{, e!$65n Ao65r:bi EotJrsos, SdSpnS5

$exfeu $s655 lqPaiFo$ s0$e1e$3 5 54efo 6$6J'X66S. Ir' ''''i;'r r'; '

a) $*u5 ee$J gEdeP

srO orrngd eQ ooco erodsod'J$65 Saraoo S0oo$ bo$ela's3 $6$ An5rj"fogus xas

Soru. !f6 reru;l.erpl.3U:re r6Se1a53 $*5er$$ geldel sxFd$56eor. 56f prXS roeefor eoo?F.

AfI)5 $€ogSSo {:! SoeS$ qqo6: 3sr.a;rer leDSe$ tpStSoS dD.Cg$ e sooS $e5o1e5on 
6o0.uo6.

" $.*oS af$j $el6.et lpcl'So,T' ;reDfp dsor. er$:

(i) s$loopse6$5 I'ueaso

,..\ -t -
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enn6g un {S Sd5So5edo

(iii) sgAn$$ &easo

(iv) ilPSSE$ 6r)6r.fro$ enp$ SeeYE)

tD s$ 3rc$-6.f AqpJ fi:nSo : s* ins5 runrQ s$::otu"yS er3 xeeos *,$-Jg Kvoordi,:.

erocb5o5 6ng ertO XO,1Sa. qO eo5 $d5$o,.'l. rl{So $6gl{er dc.trere6*& 6ocro6. gt dc$ e5le-l5
l6ES$$ erflo$d ilo$ pnS5O $erel 5Qo6. en$j5" OrOgS&6 ar.$tfSo Sod erc55r655:o J$i,.5m

6o0,po6, aretn6gQd eo$S:d5$osrX o.3ro{59 65o65rn eod.Do6.

sg bd$6JS enp$ Iueas$,036o$ar.Sg 6ru5 Klr(gQ SrSo*6r..4,'1, nrnJL'g c q \- c..

zrsuvso r1[on S$Soxd55;e$ elITQ Sosrrpg 6rb5 $1ei"Q 656]nuo.

, i.r

6,

7.

8,

4ru5 br(sPE$ 6r)6nlo,5o& A.M

siPS$VsQ 55lA'5o6 (Zl

sdetbd$6sf, En+$xreeS $Ler.Q dbdlnor,ro6. SKP =
A,M. - Mode (Zl

o (or) S.D.
I

5

1, 6t05 Sego{5u fio6 sp66bd$5b,S pn$$ Iueasxll$ O36or5oe.

10 t5 2A 25 20 30,
. ,t: \,., .

.i

sKP= .A.S.:lfg19

s$gtfd d**

bO5reeneD (m) :

aliPsD: X= 20

SKP =

.t

3(4.M. - Median)
,tor

''

bgoe!56on €r /uo55u Sell5 t 15r'6eir 6ooro6. EodS s{r,5,s'656rso&5byaS 6n hr5 t 3 $6g

5r6e5r.6o0uo0,

Stepr :

1. qr{$ 505lare $oA 5d s,S bo5nr.Q ecf.o,ff SXsDn'&fo$o6 (X

2. 6l:1005 r[tu$ 1pA r0trlq$g SOJ SJeigg5t s$fr.Jo6 (dx)

3. Sr5EpE$ Jlo $d$oe (dxr)

4, *ebo0$ St(oD iboe S5E,uo$ Arrgo Sd$oe (Edx)

5, $r,5Eeel 5qo$ eD$o Soto& (Edx2)

i, .Edl
X + +=i S.D. (or) o =.R .'j

:r

_rd{- _(rd*)'n t;J

505teeE:

(m)

6nlr.oflS K)Xe.rl $o&

$,JoipeD (ftr)

5

10

-15

r10

225
l,.t

100

rl\

r67



15

20

25

2A

30

A.M. =

- 20 t -11';r.,'l''l
t-,/ .il

= 20 - 2.t4

= L7.86
z:- 'J(

Xdx=-15
i

25

0

25

0

.'..

100

I dx2= 475

,r4)" ;i

= JA15' = 7,96

-5

0

+5

0

+10

-30

+15
I
It

r, , tdx/tT
n

t

I,J

O=

arIrrrds5> : q$;5 OEolXpef 5 rosreao erQs$$ Sgod oSS ar.3ufSo coo:"o. l fqoxo$ 505rao

20 6de$* 5S;oS strr* z.loxncf5o = 20

sKp=A.M.-Mode(z)

= -.27

I dx,'= 6a3r"o$S bXe$$o& s'f;S S'5elipo SDgio

n = . orKuer SopI '
.i

6 3i.:jesretg,St5erso

Xd* =,Acir"o')S $Xerl$o& 5S;5 3'5eril"el

sKP s s-d$ ross *S ans5tueaso
\ - ] r

Z i "'/rnfuf5o

,'j, f :,, , -. u:.-,{..,

5%o tu$o

>di (Zd*\'

--i'-i
n \ n)

r2
2,L4)

67.86 - 4.58
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ur65;rnQ$ Cd5scrSe$o

ssJQ d*o
Steps:

1. qr)s i>oisreeEef 55. z"S bo$eeQ &alro,)s SXT))N &ro$oe ()0

2. *alros5 r)xeJ)$ qs8 50$ea"s3 $0,1'5rb $,5eit'E$ ssfi'so& (dx)

3. 5S;5 S.5uoE$ boaroOei #5r$c5er$ tuelo'5o& (fdx)

4. fdxJ6btf 6{1boer5er,$ Er>{o Som6 (Xfdx)

g, s-65bd$6 x)S AnIot NearQ 036o.5o& SKP

r.. i

-t -".

f.

5$A'5o& k)
"r:

A.M. - Mode
r | | r | | I I tr

nFS lsdca : A.M. = EoS 5t65$5)), ,

X =- &abo05 bXcn

ffa*.i':,boyo$5 SXc.r$o& 50gJ Sr5er,ee.r5r rd )S:Or5erd i$efo'5n 5'f,1S Ar$o

Efdx? = &aSroSS bi(er$oe 50.15 $,5er.uer Sqerfi ;re3 $5:O;r5oS tbclo'5n 5S;5 B)){o

n= $5:4lc5oau9o 
\t

S.D. = eJld5 S$ESo

6cr 2 : 6,r:5 Sego{5r5:o6 v65bo$f,fl enIr5 X:45{p$ 036o5o&'

5. fdx Psp)' :S) 5No $dt r& (fdx?)

6, fdx2 56)'i f 6;1 3w5t ;J tu$c Solo& (Ifdx2)

7. *5:$ee"g(,) SDgo SO: )& (n)

8. SflSdea fq,r 3$fiea fi$er,'51 Q.5olt6r$b ?;i"S$fs5DS)

S.D.

3wJ

er5:$555tr

10

1

50

17

20

5

30

12

40

22

06

9
F

70

4

$5:$5g5r

(0

[ = 40 &€b"oSS

3'5exrep

$XgD 5:o&

(dx)

fdx dx2 fdx?
SepJ

(m)

10

20

30

40

50

60

70

1

5

12

22

17.
9

4

-30

o20

-10

0

+10

+20
+30

t",

-30

- 100

a 120

0

+ 170

+ 190

+ I20

900 900

400 2000

100 .1200

0 .0

100 1700

400 3600
-t.

900 3600
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n=70 + 470

I 2qq

Xfdx = 220

... co5$65$fu 036o0$r: A.M. = X + +n

e5nrfS $.5er.lrer$: 036o$fu :

r
=40 + zzv 

=40 +3. 14=
70

sflsJ.r s$

43,L4

$=

13000

7A

( zzd'
t.^J -

X'fdx 13000

rdx2 (, rar,)'

" -t " )

@ =,[zsas = [9,26

a:p$udSo O36o$ :

$el5 Ss:$s5rl

(1) (2) (6)(4)(3) (5)

)18
)

)

)

)

)

)

17

1

5

12

@
77

9

4

10

20

30

40

50

60

70

]@
30 t 

-7

)@}
26

rgnm r{
sPoo Soadl

c?
e$5 $5:$S55u fiE eoreD

10 20 30 40 50 7060

/
{
{

/

/
{
{.
{
,/

/

/

{
,/

/

1

2

3

4

5

5
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ein6g;nm$S S{5&qSodro

S qA erQul5od en5g0s$6, ercd 6 $* I,fo0 s.rr€.

SKP =

43J.4 - 40

r3.26

o

3 J,4 .\
= 

- 
=0.24

L3.25

€r Se4oeSS pi$5$ d,ee5g55rl,

iugd SIdea:

A.M. = ercS$d5$tu

X = *abo,lt SXcu

xfdx = &,alro'l5 FX€$$oe 50,1s Sr5erco$ ;Fc56D56 #5:O;r5er*f rceb;n F,X,1s algcr

$S:grge; tugo

e5"rf5 S,5er$o

= 5 bl{br$od IQ;F $r,IE;re Jqo &rgo

I ,Ebf, Ans$rueaSo

e$$t$r r€ruelUC\
Steps :

1. ." (po es!{pi sO5 fers$ s$fi'Fo{ (M.v.)

2. $6l ler5er6t bd a,5 51653o5$ ddro05 r)X$rr &S$oA (&

3. &ebo$S bXc.t:$ 1pO SOgf*JSo S0,y5l'S $r!er;l.E5r S$fi'So& (dx)

4. 513;5 $6erileE$ pr36rs6 *J:eogers X)etoloe (fdx)

5. roxxord 6Q bo+gerp e"g: 
{ooa 

(xfdr0 lf i6. tur SeDSo$ JXo Sd$oA (dxr) 
i i , .

7. 5f;o So5:n J0,1J So5er$ Kroao06 $t:gr5er6 luclo$o6 (fdx2) 
.

8. ' "idx'xuir$ aq roo5em epgo Som6 (xfdxr)

9. *s:g.y5er$ tug;o $o1106 (d

10. arsrvsQ 5$A-so6 (z) 
:

lL OruS brler.Q 656iho5od

SKP =
A.M. - Mode (Zl
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t;,
il

XonY: €€ bbs6€eQ dirdrfloo.eod YlerS qQ15 XlEr5[:5$ff55erb SQ1S06.;I"1U$ erarn{o,
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X-X=

:

Ixy = x Seuer 3r5eto"o$, y 6*e 3.5ooexf fudoolm J$;J au$o

n ? &fufq aelo *oo$ 
,,

Ix = X d*o SJerper 3u$o ;

Iy = Y 6*o srjEs"er 3u$o

Ix2 = X6*er $$oiPe) bqo Bugo

Iyt = Y €*er S.Seritoe) 5qo eugo

Y= Y$earererc5$65$5u
G

X =X$earc"Po55r55$51

Ary.1 : Stu5 6e4ot$3 OoCo tp8X$f nbsdere$ Af)Arflo$oA.
I

l\rar??rats456789
810121113141615

X SerJ 6.2 *SJbJdtr Y erct5;rleu5 JoeS?

Y on X ; gi *r$gu8fQ 6bdrfio{Fen6 X seuS q0.15 Y cw5$ Sfi^'5serir 5$,lsgair Jst€t3, a56rn,*iL;

KeLd CSda i

f, = Y 3w5 qSJSS6; eor5o XSeDJ

X: 1

Y: I

Y-;Y= E)rx'x_n -_{Iy} Hl
Ex2xn-(Xx)'

X x=5 x2! Y v =12 Y,. .
xy

1

2

3

4

5

6

7

B

9

4
-3

-2

-1

0

1

2

3

4

16

I
4

1

0

1

4

I
16

I
I

10

12

11

13

14

16

15

+12

+12

+4

0

0

1

4

12

12

Im., = 45
n=9

i=s
Xx=0 Xxz = 60

Ern, = 108

,'i = 12

Y=0 I,Y'= 6o
:

Tvrr = E7
-'r, 

Y t

224

.',4

IY-Y)



enr..$aPrl$S p*lqi"#p - 8
\.ff?"'\

x - s9 ='=l9:$ (y - 6z,s)

5P=g 1y-67,5]x-
245

X - 59 = 0.20 (Y - 67.5)

)(;59=0.20Y*13.5
X=Q,20Y-13,5+59
X=0.20Y +45.5

$xxn-(ty) (Ix)
YonX:
:

. .ra-

Y-Y= (x-x)

(x - 59)

orSod

6T,g = .1 ,5,10 --1?,19

y_ 6T5=g (x,_sgl
1700 - 0

y -'675= * (x _ sg)
1700 .

Y - 67.5 = 0.03 (X - 59)
Y -67.g=0.03X-!,77
Y = Q.03X- 1.77 + 6T,s

Y = o,og x + 65.73 Y = o.og(621 + 6s.23
Y=t.86+65.73 Y =6T.5g

.m06.ty={ bxyxb}ar

psfi$s bb56eeE o" $Xrboaod t$easr

Y : 71 75 69 97 70 si 3e 
-or 80 47

eai$gsor SSrn'dU

X i=90 x? Y y=70 y2 x
91

s7
108

121

67
124
51

73

111

57

+1

+7
+18
+31

-23
+34

-39
-17 .

+21
,33

,ll

49
324
961
529

1156

1521

289
441

1089

71

75

69
97
7A

91

39
61

90
47

+1

+5

-1

i +27

lo
i-*21

-31

,'9
+10
-23

1

25
1

729
0

441
961

81

100

529

+1

+35
-1 B

+837

0
+7 14

+1 209
+ 153
+21 0
+759

Im,=9gg
n=10

I=go
fx=0 Ixz=6360

hz=700
n=l 0

Y =70

r{=o EY2=2868 IxY=13900
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er6g yn"*$ S6,P66e'd6lo

YonX:

Y=33.5 .'.Y=33'5

6cr .3 : X on y $oduD y on X G)e[$s rbsd,'efii 6s6rfoc $rr'(roao6l'unsQ Src' 036o'5o&' X 3o$ 62

aS;:y6 Y ero$rP 3w5 JoeS?

- rlnrxn-(Iy) (Ix) n -Y-!==r*rxn ffi (x-x)

y - 3g = 
21 x 7-- (o) (9) (x - 43)
28 x 7 - (0)'

y_3g=#(x-43)

147 . A,y-3g=-!-(x-43)
196 ' '

Y-38=Q.75(X-43)
Y-38=Q.75x-3225
Y = Q.75x- 3225 + 38

t= 0.75 x + 5.75

t = 0,75 (37) + 5' 75

{= 27,75 + 5.75

.f rr

56 55 58

68 67 67

58 57 56

70 65 68

69 57

68 66
60

70

X on Y:'
(Y

(Y

X-X= Xxyxn-(Dc) (lY)

5y'x,Il - Ev)'
-T1

- 67.5)

226

5 x 10 - (0) (+5)
X1- 59 =



' uin6g ;t nQ$ Cd50gSerd$c,

x- ss=ffi (y -67.s)
&&n 25' ' r'AtF,git -62.s)X-59='245,,

X - 59= 0.20i(Y - 67.5)

X-59=0.20Y-13,5
X - 0.20Y *13.5 + 59

t
X = 0,20Y + 45.5

'Iyx x n - (Iy) ()fx) (X€XI

(x - 59)

YonX:
v v }yxxn-(ry) ()x)
II..J

h;2 xn - (Ix)'

170 x 10 (0)'

Y = q.p3x- L,77 + 67,5 ,

Y ='0i 03 x + 65.73 ' Y = 0,0g (0i,2) + 6s. zg
'! 

= 1.86+65.73 Y = 67.59

{T.006

x2:

5x
{'.a'f.i

v -67

.n

10 - (s) (0) I

r'l

.)
tf

6cP .4 OSl,o$o&

X
--: 91 ' 97 108 121 67 124 51 111 57

er$gs#r: S$n{$p

X x=90 x2 Y y=70 y2 xy
91 j

97

108

121

67 t'

124
51

73

111

57

+1

+7
+18
+31

-23
+34
-39

'-17
+21

-33

1

49
324
961

529
1156

1521
289
441

1 089

71

75

69r.'
97

70

91

39

61

80
47

+1

+5
-1

+N
0

+21-
-31

-9
+10
-23

1

25
1

729,
0

441

961

81

100

529'

+1

+35
-18

+837

0
+T 14

+1 209
+153
+210
+759

Im.,=9gg
n=1 0

x=go

Ix=0 xb6360
Imr=7gg
n=10

T=70

ry=0i: r)t2=2868 Ixy=13900
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srr65 nrnPq$ $d5$a6qd$o

XonY' X-f,= .lry""-tt.t t:Vl
Zy'x n - (Iy)2

(Y Y)

x _ 9o = 
39oo x to - (o) (o) 

t

- 

1Y-70)
2B6Bx10-(0)'

x eo = 
3?ooo -9 1v Tal
28680 - 0 \

39000,1'X-e0==_ (y _T0l
28680 \

X-90=1.36 (Y -701
X-90= 1.36Y -95.2
X = 1.36Y -95.2+90
x - 1.36Y 5.2

YonX Y Y= Ip<xn-(ty) (Ix)
tx-xtLx2xn-(Ix)2

,7A - 3900 x 10 - (0) (0)
tt -

6360 x 10 - (0)2

39000 - 0y-70=_ (X_90)
63600 - 0
ay T0=# (X_ec)
63600 \

Y -70=0.61 (X-90)
Y -74 -0.61X-54.9
Y =Q.61X-54.9+70
Y = 0.61 X + 15.1

... y ={ bxyxb}x

y=i1.36x0.61

4e .5 : z,s Sfn$6 Fcl6rea$ p6J* drlerS (! t5er5 ob3 5:0dr e,SS6 g15y$ lg1 dero (X)bdcebod

cr$ ,Jer$o'03 K:oarco"Q $-O; XrQopdc. er$gSo ta3b;rer Br{c 102. X,Y er$5g $oao6o 0no$. SEofo

SolXXrtFX:o 6/u5 36on'dio6 :

lx = 510 2Y =7140 Exz = 4150 hyz =74020A Xxy = 54990

n=102
(i) Bodir F&X$S sbsdeeer$ ed$o&,.

(ii) a,5 te3ry Tdaer r0je4olld er$;5ocr'6$ JoeS sXdb qi 7 dre;s:

II
n

Y (x - e0)

= {^83 =.9r

Y-IY
n

i

65t65 ysuoc;" AoeroD?

228

6;FAD : X =



510 ;
=-=J =

L02

71,40

102
t70

i) Xony: x-i=I{YItl ,IIfl (i'' -
zy'xn-(rylf(Y Y)

x - g = l+g00.x L02- (sr') (I-110J 
(y _ 70)

740200x IO2- (7140)2

x 5 _ 55,99, 900 - 36,41,400 (Y 7ol- 7,55,00,400 * $.b9,79,600 t' ' u t

x - s = 
=t.?=tl=o?l= 

(y - zo)
2,45,20,900 ,

X-g=.08 (Y -70)
X-g=0.8Y-5.60
X=Q.8Y -5.60+5
f, = 0.8Y-.60

(ii) yonx: y-t-rvxln-(rv) (rx) tx-it
Ix2-x f| _ (rr()2

''' 'l

y _ To_ s+g_oo r]gz - (Ilj9l(l-19 (x _ s)
41s0 x 102 - 1$toy2

Y - TO = ?l'??'809.- 96i11#ry (x - s)
4,23,300 - 2,60,1b0 t'

Y To= tn'T+10 (x s)
1,63 ,200

Y -70=!2 (X-S)
Y = t2(X) 60 + 7A

Y=[2(7) - 60 +70
l=94+ tg
.', Y =94

7 6*arer teSS$ er$gSo ?oa1o03 dro, 94 o SXcSr qt bo$qbo6.

4ci'.6 : dd (x) $0otu bA6 ff) degod*sdea 6tus$ouro:a0fio6.
Ix = 130 Iy = 220 Exz = 2288 lxy = 3467

Y on X FSX$$ bb56ee'Q *bdrflo$ bOenQ S$A-So&. d6 dr,

;IXaJa): Jt =-

130! r: - = 1310 '
220 A- -- =22
10

se5: XserrEfi xbOrrnrpe epgom &$so$,

16 elotr$Odl K)bo$ Jodf 6o65,,ib;,

;IyI--

n

15,

229



YonX:

Y 3eu5er$ Y X)OIr"rreD 3r9om &fu$estt

Y-i= Xyxxn-(Ey) (tn)

Y -2)=

2x2xn-(Ex)2

3467 x10- (2201(130)

2288x 10 - (130)2

Y -22=
34670 - 28600 (x - 13)

(X-X)

(x - 13)

22880 - 16900

F rr,a^,
y _2)= 

- 
(X-13)

5980

Y 22=1.02 (X - 13)

Y -22 = 102 X 13.26

Y = L02X- 13.26 + 22

Y = r.oi2x- 13.26 + 22

Y- 16.32+ 8.74

... Y - 25.06

Ae.7 : 6dt&^, 66e) $6( $XrboDodo b5r"tr"6o 6ru5bd$at5a.

eelg sr"5 116 A{rJ6J 66nr$ JoeS AoAlo6* ero.5;r 3O$o&.

d;rDa): YonX: Y-T=f aY'(X-I)
CFr( ',,- ir,ji 

:

Y -gg 3-.+ r (x-110)
L2

Y -98 E-.4x,42(X-110)
Y - 98 E -.168 (X - 110)

Y - 98 = -. 168X + * 18.48 ',i.'"

Y = -. 168X + 18.48 + 98

Y E -.168X + 116.48 !

Y = -.168 (1 16) + 116,48

Y =-19.488 +116.48

.'. Y = 96.92

'lt t'

- SeS: (-) x (-) = * er11.5o6'

10.9. $oo{S}J iii

Fefi5J55Dercdi355$$serdcr$6el6oesel$o.5{.bFQ$JBaD6$}0
uoS, S6rso J.$er$:,er65o$o SoUlrpS g" x:bs6eeer$ A56rfro*6'
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78778 Ab6r"froirt$.

I Qoe)

AejrS nt$ 66K)r'$

ooE$655tIr

o

Y 2-.4

110

72

e8
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$8 l{5r$o Eode dol eroeSsod J5:65 $ercerxr65 boaoeQ Sodirdqaa' $e5o1e5 
$er$ oB SErJE

eqrdorrr e$6o1d 5e5eb leDse$ Eor5;r SOSunB Eo6, Eo65od l5l6f SerFo'KuE $65xet boaoeEfi

S$fi'$b$ pSrtSF S$fis? bXt€d1rbf"re!:o6'

tpsl{$56p Eo6?,,51E6 6,15b lEr5$, Sd.:Efo drsb toSef e'o$pSoSgJ.pS dXrdrfro$dp' X'Y

,5E5o{)er0oC.r 6od $5$Oo6 qil8x$56oer 5U;feror. $e5oqe! 
$erfodl o:}}S65rE$ F8n erX:5c5o1e5

iEsodt 5;.6;{olls (pSX$S /uaso 6Od5rdf9oa.6o61 6ser FeX$s fbsdet"el: Aol*' erl X on Y $oob)

Y on X . e)r6e5 $$56eeod Y lelrx q$J X SoSfi sfiffr;erb 5S,1F$6c 6-ddrnqo' 0065 bbs6eeQ X ferl

qSJ Y SwS$ eo.5c Solsqrya 6x)6rpnfuo.

10. F{*
oSDF{*,

rprodo rs&XSr55D55 ' belfi 6eXto&l. bXlbooodo, E)SX$SIDS$ Xo 55er5;

2. PSX$S fbsdenner$: t$OJ 350o,5o&.

3. FSI{5rJ dPerib ltn0J $0;o,5o&

o5bg{er: " 'l

1. lp8ll$55:od Sfielt Krsboaodo, lpEX$;rSB $d5xer 5,1er5$er5: Eelo&?

2, p8|l$uQ $$0oS, o'C AXrdr{ro5r 3500$o&?

3. lFQXss l'ueasebJ o3;o$ 5{ellgllfo1 $50or5o&?

elalg.$er

1. 6/uJ Scgo{od alger, er65er bd$bo;o q55tro a08o6. FSXSTS rbrsUee.er$ X€DS $d$oe. ar655o$K0.125

Krorreel 6od 6E 5o$f0.1 Joe! 6o0.r:o6. dg 5o5rKu.y 30 boroeDod e.l.65 5o$S0.1$ elor5o 3o$oe.

38 39 42 45

26 35 35 46

(c;rau: X = 33 Xlon ; y = 25 borr)

Z, )'SOd fp$SS $o5e5,1our, elcrdiro e{erc a0fo6. a,S 66{5nB 12 borreer f65fo eoa. eeYC ero'O$o f*0,1

EO.$ir. $d$o&,

S&So Soueed :
o,

eJcJ.d$O :

3, 0ru5 5godtu $oi Eo6.r FSl(5)5
-iO36o.5oe.

dg 5d$rup i 25 28 30 32

qr'6t 5d$So; : 20 26 29 30

35 35

25 18

11 7

75
s58610
32648

(a;ran: Y = 8)

X)b5drfo5) O3l.o,5oe. Bodb ffeJ e{:er$6q blpbo?roqt"SJ Sra. n ),

Xl 1 4

Y: , 3 '5 '
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4, r-8o6 6qodo sro6 Eot!: 115&X$S fueaser5:, bXpsoaod roeasQ 631ro'5o&.

'

(a;rru: r=.45

6tuJ dego{od Sroerords 66er, $6scrdp d6el$ A554rc a0Eo6; S"6'sendn 6.r.7066$ 5r:oa'old

66 Joe! 4o65151?

35eel SDoarooD $elS*Y

frXoD 67 , 55

e5trl5 S'5er$o 3.5 2,5

Y=+.8
(c;rau | 72,6)

X:
Y,,

6.9 8.5 5.8 8.6 9.6 8.0 9,7

2,g 3.8 6,6 2.3 5.5 3.5 3,,2

r'ji;}Fil"

5.

6. qogiod 60 i:"66eu S'f.1S $o$3 os6erd JoeI60.16o65{ 6tu5 5go{o ece6oi'r036o5o6. GieXSrs

rbsUeeq dbdr8o'5o&.

Os6oef rx*xro6 = 80; eo[sgd rxersoir = 50; osirer @5rE15 3n5er5o = 15; qoArp esreis l'5e5o

= 10; K:ir"K:oaod I'um.'l = 0.4 
(eJzD : x = g6)

.,/
6$ou5

cFs.l.otrs.a.$[F6

83.b.SdPfle"

232



;inUe -' 11

K)SD€) bqo6;frD (set rheory)

ar5$6"r5XrfiE eris 5Q$er$ a,5 Kt5v5"$r. 6o$d cr"lil s$)& erc0.r"5p. q0 eri$cs xcfeSer&tuef

ds3c $o0 e5d:;re5 xeros bgoe5suerd J$6s Sssqos $vo;soa. Krsaon &g bgoel $ustuf{er €t
Eofirer sd @tu+5el 6.15 e5fr5oeY $oereft0d SlSo €t $6o o5o8er$o5ooc5r.

\\
5:iWSoou:

11.1 lotuc3 - Cd5J$tuul 
\. il1.4 dSbfu& i:..,,1 _,..r!i.-

1t., cs{ dsE st)6Er

t 11.4 Sfu6,E $g3O$el jd(r :,:.r. . ''. :ri;y

11.s S5.rloinel ::

11.6 Aa.:.qS ogdJrtu

tt7 S&rgorgio - er5:b$Ituer.

5tu8 i6tt,
. 11.1 SSrA

CdJSSIr:Er : a"S Jeb5rtcol5lrd 55r1pu dod0nC dfp np o0,1e55rln, ffi.1X0n6 e$u5o03 K)SDcl.drQ
ir$r8 Eo$tb.

Ssod Ad1 5Q$e$ SvEvEr (elements)ers eroe.I6. sltc$E$ A,B,C... er$, XyEsloEig a.b.c... ers
brsu6.

irsr&S 6oeb SCrer:n fur){6. ES : Erdc36 zs.flelp&btrr Ood6 $b& Segeatbbo.

t, eo0e:l.-$c6o : S" rgOef 5uerserQeS0 b$e [*BeBd oll, rel $65 slrerfiori:ertll. blleyrgf)
Ku$oibS$db { } 5r}E [an3cger$ 4x)dr8[6 SJEo:D ercg;b$ ergoer.f oqO.

dcl. : A={2,3,5,7}, N ={a,b,c.d}

' z. S$.r80oger r$So : S" fgOd K:bc3 e,S $5lS5 pd$xlQ dcl do"6Q S0EF 5ll"esexf b 
"1O*o6. 

do,

. uS 1p5,5$oef nr.0u6r.

Acr : B = { y/y Eb:F6 db SXnc boo5}

11.2 45$tu8 (Sub ser) :

lg$lPj A er3 e"s sq)sd 6g geruerso B ef Aod A Jr B g dbbbo.ercero. 6ct AGB E$ doo

B f A E$ sS brSU6.
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Acr : A = {2,3,4lr, g = {2,3,4,5},

ACB

dr{ A$Sfue3 (Proper Subset)

*cr : A = t4,5,6), g = tS),AJB.

365'55o : A EH sb& B g 6;)x)$8 er06r A,B eu x)rr"s $$QirEr $s Sd A,B g $g 6bK)$g erortno.

eSS Af B ESsS, BcA $ sS KuS{6:

,,J

crCC el5od i)ll& ero0,Po.

Fe K)bsg Boeb abbtue$urgcror. 1) 1ss 6bbtu& (2) elsrr a5stue. po stuo
*t"S5 3f:e FS s$eg Ax)bll&.

1. . $tu& 6*sb gs&los stu8 : A,B or 53p ooes $35e56 $$rdrerol, B 5€$ 5 apis rrr.erso n O'gprf n O{

dc,f A;b B drs6 ts3r5btus eooro. , ,,

Acl" : A = {1.2,3,4}, B=(2,3,t,6e4bEouF,:.A ffriB 6ls6 $F .x) bfue er$ eroo.l.t!r.

2, erq5$ 6s$tue3 : tpe ssrog, tr"s5 s$e $86) ei5$ eyi e4.s$ abs$clfoailr.

1L.3 f$6gsPe Sfudlw fiypes of Sets)

1. -5ss:ogg $tu8 (Singleton Set)

'Re

s$f5o : 5as z"s rr:od a-d a"srversrrod er $fu&S ''Sgrupds s$o" os eoef6r. l

6o":A={b},B={1} : '{n'

2. &SJ$S:S (Null Set orZero Set)

C65r.5So : 5po a.S S$8d 2,5 5ar"eSo 5p6. dSSd er $$&S *nJ5 Kr$S eroe.r6l. XrSg fsaf '0' ,f
hr$qo. :

6cl" 0 = A = {x/x6o6oef qlflo,5ad db ron5 n1 n d Jt.rl5oe3 sopj* 4o6g sgt
'A' ilr5g bfu&.

2. Q = {5o65 Ot$db} ':';

erso?5$$e (lnfinite set)

6$5oer$ AXr$S8.

C65r,T5o : 5P.5 aE SstSefS Srretsro bopt er5oefpd

L. fi=t1 ,2,3,..)

$r'6 SSr& (Power set)

.CdjS$o : A eri fSOd e{ 
"Q 

Xr3:e$er 5r.[6$ 5u"oyer:n" 65; S$SS A 6151, Srd bbr8 eoero. 6CS

P(n) ,f o"{o. :

4 = {1,2} 6wd rr,.d

P(A) = (0, (1), (2), (1,2)) er$&o6.

x)tu8 A d$ sr:.erser $oo5 M erorS. p (n) df Srlerser erSre A 6r)Sb erQ Ab$be$er $oo5 2'e$d$o6.

4cl"

3.

Acn

4.
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\

;. b[n5 Stuc$Er {EqualSet)

s65S5o : A,B Et s$cb(}) er€ sg xrrto.olorf 50";ed pe53 il$s K:$i$eD erc0r6. ;ress A=B ef
nr.0[6. A, B er: bJrS f$?bw sSSd A 7e B olo.

r': iq : {= {1,2,3}, B 
= {2,.'!,3} od 4= g.

t. ssgd studlep (Disjoint Set)

s-65$5o : A,B er$ 6odir bbe$erd a,so066 S}'DeseD, oodr b$Od ds Vd rPe5$ ss$e5 bsrifrel cool,!o,

"', *e ; 6* fi,3,4), B; {5,6,7} o6 RlA = q

t. S5iela_ (UniversatSet)

c6565o': $bs bgoe5o6" 5pi''. e.5 btu8$ $no5 erQ bs)6er 65b$rbgd er bsr8s $nos s3D&of)
S$b$8 eloe,ro. oSS $$55olro "Un dc]o "S, ,f n:'Oqo. X'ef S,e 61nCI[o.

ic :55 {rgoser l'uoo') 66i{rodb, s$a so*iSerJo ir$8 donlr ba$5s) bl)g do lpls sop5er stue rs
KlfuCbo egeol. igi, :; t-,

11.4 Sfuebe $13d$et (Operatians on Sets) "'-" 
i,i :

t. Stue$E S$g{Stu : (Unton of Sers}.

s65$5o :',4,B ES n$cbeld 4d ms B dns dod ru'osexf 5u;d rtu&c A,B er b$g{so Eoer6. 6sl
A U B cf s"oU6. A,B Er Eoab s$&gd A u B a,€ rso Esooa. 6cn lsoa 36on cPil6.
AUB={x/xeAdoxeB}

, AUB=BUA

bo : A = 11,2,3,4!,8= {3,5,6,f

.AUB=(1,2,3,4,5,6,D

l. $fudrE $gfo (tntersetion of Sets) . 
' i'

s65{so : A, B er6 r$dcE56c d$ga Suer*erQocses. 5u;d sboc $rro ers Eoc.ro. 6np n n e ,f
nr8Uo.6tn l3oa tdon eU6.

AnB={x/xeA$od[D xe B]

AnB=Bf-ln
6cr : A = {1 ,2,3,4,5}, B= {1 ,2,9,6} od

Ang = {1fil.
3. SfuebE d6o (Defference of sets)

s65tiFo: Aers rla$ 6oa B Ei rlod d$ srEsoQouref bu.1& rrran A,B E.ddo Es Eoaro. o,ss
A - B d bl0Uo. 6OC 6oa $6on eUdJ. r;ir , , i

iir. 4-ga{XXeA$oduXeB} 
t\* 

)'
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Acl" : A= (1,2,3,4,5,7,8), $ ={5,6,7,8,9}
:

Eond A- B = l1,2,3\er$606. 
tr.:,

4. {FdS $fucberl (Complimentof set). '."1r 
'

C65,5$o : S E36 tSKrAre $OdUD 'A'a,5 bfu& ero$d S-A, A 3 {P6S SSr& s0d tfn 'A1'dcr Acef

K)r"$,U6. ASS SoO 36orP ct"U6.

A1 = S-A= {X/X € S $OdtD X e A}

AUAl=S, ANAl=0.

5. LgSc olll(g$uel :

a Sr6dr b erib5p 53$ AoA S1;.erser EolS (a,b) $ OfufigIu erod.ffu,,a,b or;'t S 69 CdlrStQ $e31

(a,b)$ 155: ctuxgtu ers EoeJet$. 1s$ tuxtrsl) (a,b) d 'a'$ lp6$ S6r'i3S$SdD; 'b $&ar $6t6s$$d5))

bw{6r.

tg$ obm6o SttPS 66;5nur

$cr6e?om (i) (a, b) + (b, a)

(ii) (a, b) = (c, d) eloDd a = c $OolD b: d

a = b eruc53Ja (a, b) = (b, a) elseSro8.

6. stue$E srgbd$S er3o :

A IcOolD B u 53$ 6of,o fr.3566 b3rellercus A,B ep

K)bE. qoC$d aeA $OoiD beB. 633 AX B el3 cnfl6.

$o€Oson A X $ = t(a,b) | a eA $OoID b e B)

l(Io$o$SEbS D&d,lEl :

(i) AXB * BXA

(ii) n(A) =m$od6D n(B)=nerors

n(AXB) = mn =n(BXA)

(iii)A, B er 53S Eoeb $i5e56 Kr$d[:oou, 5656 'n' $5155 SrlosPE) 65JS, n(AX B) = n2 erSc$o6'

7. 5fue$E 5*ersel$oo5

A er$56 56c xri5.l6 s$& eo))S ndn Syersl.o soa5$ n (A) n btsucb'

15 $o56;o : A $6dr B or tdr:6;6$c$enl5

n flg= Qelge$o6.,sa$

n(AUB)=n(A)+n(B)

(...n(A0B)=0)

25 $o66,lo:Ag0d5u BoSotu6;$bcborsC,f er$ti"RflB*0, n(A)+n(B)$S$5S*ervo$Oo6:

ire5d5rtuer fi€?5 SCg &*o$a,6eror. *rrg n(A U B) erod n (nflg)Iu"eri"or JS6Sp Aoe'rorc'

I
a

'| "il

sp"6.,b,c:b5 bpo el$54 eril LsSroUDreeD (a,b) c-6'- -6- c \
'A 1.sS B' er$ t5db$enc$.
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,'. n (AU a)= n (A) + n (B)-nnnB)

A,B;C eu 5 3n $.dir {r'SJe56 Xl$c5.lEcD5

n (AU B U c) = n (A) + n (B) + n (C)-n (A0B)-n (A0c)-n(Bnc) + n (nflBflC)
j,

6cr :- A= {1,2,3}, B = tx, y} Eopd

(1) Ax B = t(1,x), (1, y), (2,x\,(2, y), (3, x), (3, y))

(2) B x A { (x, 1), (x, 2), (x, 3), (y, 1,), 0, 2), (y, 30}

(3)A.x A ( f,,1), (1, 2), (1, 3), (2, 1), (2,21, (2,3), (3, 1) (3, 2)' (3' 3))

(4) B x B = t(x, x), (x, y), (y, x), (x;y)) er$ero>.

8. $$c$e$ SoaoOo0J iuqcnel

A,B,C eD $rdb Kl$r$EqDd r

(i) e55Q Cd$$or 'i'

(a)A U A=A,
i ril.l

(b)A 0 A=A

(ii) [c550e56;r5drer

(a)A U B = B UA, (b)AnB=B 0A

(iii) bXt 56g;r5drer.

(a) Au(Buc) =(AuB) uc, (b) n[l(Bnc) = (AnB) nc
"(3(iv) SarX o5olrer

(a) A U (Bnc) = (A U B)

(v) e5e535t .tr"5o1rel

(a)AU0=A'(b)A0 U=R

(vi) [165 a5olrer

(a)AUA'= F(b)AflAt= q c) (At)t = I
(d) pt = 0 (e) 0,= P *gt

(vii) A3rqS o5dx.u.

(a) (nUg)t=Al 0Br (b) (AnB)t=ArUBr
(c) A-{BUc) =(A-B) n{A-c}
(d) A-(BflC; =(A-B) U(A-C)

(viii) er3 ;rjdo*.
(a)AX(BUC)=(AXB)U(AXC) \" i

. ';;(b)AX (Bflc) = (AXB) n (AX c)

'is$s : Kr$:eyue s$se55o Kyso$ So5obod eoDit! U, fl $odtu !, $ o6$6, $tr sS; fosso rdF.

n(AUc), (b) An(BUc)=(AnB) Unnc)
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11.5 3S.0tp* penn Diagrams)
.r0cl,,... j. !I ,,..,._ r;nr,. .,i, ,,..' Krtuc$oSr n:tAoFBfV f9:SJ,Lfcrcr$ ;rcbseo. & S6g.er5: csSAS eri erog Xe,f qgg6 (lgS0)

eDdsl Q"9ts!3l.^osl.alr. $ggoF6es3 $ogrdabfls daq erors0zoz - trml nI* So. *iJ"o*ri.
rs5 5sc-35-_er6od oleeu ers eror.l.tir. rsOqeno er$ ttra erc0.r6r.

(i) stu&erS: $$o$a.$3 SrUVros;Urele)r ;r65rb3. ,l{. , ,

(ii) SSbSr&S Krr"So'5a-SS $Cr"6eeort. 6g;.neQ J'etre$oeJed).

:r' ., i

(iii) AcU erol)s

--
i8

(iv)

A

Qb

i^i u d n ortsre 6Qa. ds A,u 64 oDbed5"Q6 u I A ds R cu

U

BcA 5rOd1D AcU erou5 B,A d oufue AJ\6. i

A,U d ortu& AQA

(v) C c B, BcA; AcU erors
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U

l.
.I,Ll

.t

\r r .'

11.5.1 Stue$e IfOS F€d$sD ES0lgerd

$$tse s$gds:i:o; A, BeDOocS Sbeber: SolOu 5or$gvoq AU g={)0Xe Adon Xe B don XE

R soop X-e B) in ogo. ES CIgelo, 'icl

60'l A= tl ,2,g,4!, B= t2,4,6,8) eml$ AUB S s$fr'So&

AUB = t1 ,2,3,4,5,6,7,8)

. 
'-a'.-''-
**..-

RfUA6"fE suersoSrS$ 1gnb 
g ffiOdtto 65cg& Sl:nEsE$ clerRo0 $JfiOS SuerserQel$ crd$60.

6r'2 :AUB C n'Oos a5 Oloq fiom6

4 = [1,2,3,4], B= {1,2,3,4,5,6,7,8}

6n AcB s$5 A,B 6'6 6oe.uo6.

,,, t" tr-r_ i

\r--
\r$.:

6cl.3 :A: { o5u, }ot, 5}*, }

B= t 
"A&, 

6.drer, bry )

A,B 63le$o$ BSS(god XrrSor5o6? $Oo5lr AUB S SibffSo&

d: A,B erd d$ge fu.bsreudO s$S A,B eD SdIDS nilr$-ep
\

AUB = (e5p, $sD, SJ*,b$A,fdrer, brv)

Umffi'wv
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eo6;; o"n SS CACaUodro.

A nd-; tyxeA $oaiD XeB) er$ cPldr.
'..

tr-l|'-l|-{l-ll-l3i--l

-mm

ffi

2. ,'r$rdrE S6so

BS sgo.

B

ANB

diy I : 4= {1,2,3}, B= (3,4,5},A,B o $fs rrueS Xer $rerso'l5r aSOlOo ge bn)o,So&?

s: AnB = t3)

*cn 2: A,B bfue$e$ X$$o.5o&, A= t2,3,5), B= {4,6,8}

?e I A, B eu .tdtugX)3:dfuer: Sff K)fu& fn5t bSJ&, AnB= t )

6cy 3 : {= {1.2.3,4} ,p,= 11,2,3,4,5,6,7,8}AnB C sioffsoe $Odtu AnB P aSOqeero5o" .Jr5ot.

.d : A['lB = {1,2,3,4}, AnB ef n rfs $od! B d xer a5:3e 5r:pEsur5rler3r eoeroar

A er30 B d\D56 A::bSr& s{15 AnB = A

AnB s 35 
'31e5o To"

B

Ang = t1 ,2,3,4)

3. D+'l(;l;d$oeP

A,B,C ul Kt$dfrel

(i) AU(Bnc) = (AUB) n (Auc)

(ii) An(BUC) = (An) U (AnC) bin[.3"o 35 s1gn*.

A,B el Bodb .-s$r6:el $8o1H 5c5 StrSoS
t

1
t

t
i
t

i
I
i
I
d

--rlJ;:5'.1-+-l
l-l|-{

-I

-TT-TII

llllullll

ffi

U

U

U U
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nn(rr},Wu ffi 1putil,,fiQJff

4,

(1)

Afi(BUC) $0o1:r (AnB) U (AnO) eu s"€ pda"s; nrcQeon. vOJ

nf-l(Buc) = (AnB) u (Anc)

Stu& {r$so
A btu8 [165 btuES e5fl$o

AuAc =tflf!ILLJJ
(2) A, - B, B - A er$ fS $[ereD

(3) BcAerqrdrS$qe5o,

A-B=

fo1lril btuitupd A- B =fl

l-ll-ll-lt-l
l--l
brJ

(4) A n $=0ero.ud dS A, Bel)

1

A-B=P

I

x\

/

U U

: =Ul-1

t-r
A- B = lj==

-

11

B-A=

24r



(5) A- B = 0 soDd AnB erqDd A- B = Q

A.B=$

,., d a,

1L.6 &AF{S ilDtd$5$ (De-morgan Laws)

A,B,C eu b3n 6od[o ff"tge56 bfucboou5

(1) (AUB)1 = A1nBl,

(2) (AnB)' = AIUBI

(3) A- (BUC) = (A- B) n (A- C) i

(4) A-(BnC) =(A-B) U(A-C)

elrc 6-3tq5 ;l.go$Slel

(1) (AUB)' = 4t lBt er3 Stf"5ofio&

S65 (AUB)'= A1 nBl er$ Sdrbo$b$)

(i) (AUB)1 c Ar nBl er$ CtlrbooO

X e (A n B)1 er$95n"

=+Xe(AUB)
i

=+ (Xe A 5rOd5D Xe B)

:+ Xe 41 IoOo1D X € Bl

=r Xe At nBt

.'. (A U B)t c Al U Bl ,.,.'........,............(i)

(ii) Xe A'nBr ersc$sn

== X e Al $0d1D Xe Bl

=+ X e A $Sd$r XeB

=+Xe (AUB)

=+Xe (AUB)l

... Al u Bl C (A u B)1 .......................(ii) :

(i) srodlD (ii) er $o& (A U B)r = 4r n Bl ees srfrbo.Ja&s6.

qdlfforn (AnB)' = A1 U Br er$ Sd:'$o$$ir;

(2) A - (B t',^l Ci = fA'8) U (A - C) er3 SC$bo.5o&

,T6t: A-(B n C) = (A-B) U (A-C)el$ Ctfr3oiber$

,i

a

lt t, . . !
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(i) A- (BnC) c (A, B) U (A- C) $oq1D "t
(ii) (A- B) U (A- C) c A- (B n C) ED Cdl.botl.0

(i) X e A- (BnC) erfi$Jn

=eXeAIroqID Xe(BnC)

=+ X e A $OoID (X eB dcl' X eC)

+, (X e A $OoID X e B) dcr (X e A $OoIp X e C)

=+Xe(A-B) dcl.Xe(A-C)

=+Xe (A-B) U(A-C)

.'. A- (B n c) c (A- B) U (A- c), ....,....r,.,............,,..,.....(i)

i) Xe (A- B) U (A- C) eriir$sn

=+Xe(A-B) dcrXe(A-C)

=+ (x e A $oq:D xe B) dcr (X e A $odtD xe c)

.+ XeA $OoID I* B dcr Xe C

=+ XeA $ooID (Xe (BnC))

=+ Xe A-(BnC)

"' 
(A'B) U (A- C) c AFnC) .o,......r...r..r....,.r.,,.t..,,.r,...or,,....(ii)

i) $0d[D (ii) 5er5 A- (BnC) =(A- B] U( A- C) er$ C6'.bo$a&J6

qdldom A- (B u c) = (A- B) n (A - c) els srf:"bo,55ii1.

bc: 1, €oa 3S,)tit"Q el55d$ro $b. $od tryUe bl:ellerdp Jsrrers-Etr

(i) (Ants) uc (ii) ArnB' (iii) (A u B) nc

Btl

$6r: fi = t1, g, 4, S), g = {3, 4, 6, g}

Q = {4, 5, 7, 8}, p = t1, 3l 4, 5, 6, 7, g, g, 10}

(i) AnB = {1 , 3, 4, S} n t3, 4, O, 8} = t3,4}
(AnB) U Q = {3, 4} U t4, 5,7,8} = t3, 4;S, 7, g}

(ii) A1 = p-A= tl ,3,4,5,0, T,B,g, 10)-{1 ,3,4,q}

= {6, 7, 8, g, 10}

81 I p- B = {1, 3,4, 5, 6, 7, 8. g, 10} - {3,4, 6, g}

.t 
.. ,.;" .' 

_''

',: - A) f'"1 .

,", .,*!U,',.

. 
^,.,r

5$fi'So&.

(iv)(AUB) n(BUc)

ir)
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(iii)

'r 
= t1 , 5,7, g, 10)

A,nB1= t6,7,8,9, 10) n t1 ,5,7,9, 10) = t7,9, 10i

A U $ = t1 ,3,4,5) U t3,4,6,8) = t1 ,3,4,5,6,8)

(AUB) nQ=tl ,3,4,5,6,8)nt4,5,7,8) = {4; 5'B}

B U Q = t3, 4, 6, 8) U {4 ,5,7, 8} = t3, 4, 5, 6,7, B}

(AUB) n(BUC) = tl ,3,4,5,6,8) nt3,4,5,6,7'8)

= t3, 4, 5, 6, 8)

(iv)

Acr 2: nSp 5rrerser SoO5 15, gdC iyersper K:op5rlg. AUB ef$ trverso K)op$30 Eoo$ nP edn

Suers-s X>oP$$ 5$A'So&

$65 : n(A) = 15, n(B) = 20 $Oo5D n(A U B) = 30 er$ 5;5$ Eer:Ku

n (A U B) = n(A) + n(B) ' n'(AnB)

30=15+2A-n(AnB)

.'. n(AnB) = $

11.7 SfuSe(io AtS1r, elSsgt;is*r, (Applidltions of set theory)

do 1 : 13oB $16o r$5[&sefii.543 JIOP b'sQqor. S"rSOleQ 50 $o63 4-A*S 6r]o6o'56o 40fio6'

erorS 10,000 5oo6 airar"d Jo6 5ro6 SSSo aoc") ;r![!r1&50$'':Cb$t$oXd S$fi"so&.

€+;rCfc ;t"E

$6r :

Oodb ero655; J5o65nb c$[8Ser5:S63;rO soo5 * 12 + 8 +2+5=27

s.ser?os son5 = ffX 10,000 = "5400

Acr 2 :SoSeqS a,S SglS er5S bo056 J$tr1'il$eDQo$C erdcXn',Bo6cc55; erQ OeDSd'Oocb i{ 
ofo fitoogd'

ood,: e5r.Lfu lSod ES e,.id' b5r"qr"s turrgc$. ero'5 e,53 sosd $Qal{o 5$0Q?

$65 : Xro$d$ 3u{o 5$o Xron5$ X es$$ocro'

$elSel boel5 = n (')) = X-2

A*oo5e boPI = n (41 '= X-2

$$o"er $on5 = n (ille X-2 '

roSSS ellgo b$ur''X = n (s U AA U $)
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... n (S U^{ U3; =,0.f?),+ n (Aa) + n (}).

.'. SepSEr, ffOo5er $06) $goer erQ1x5Oo1.ru

... x.= n (0 U A{ U Je) = x-2+ x-2+ x-2
x=3x-6

2x= 6

x=3b$ep

6o : 3. 6eDtu, bo6 arx{ cdSbos5 e"s s$e$$e5d e"s }66.er3 Boos 80 bro6 so'5u3E6" 45 $o6 6wru,
35 $o6 :ro6, $ 5ro6 Eol,u lroAES ${eo. emrx (i) aeDtud }{c 3"o6ef *qun;ro (ii)

tPo6S $dS Sulr5d+qsf ;rdr (iii) bo6d ns, oeDtuef n's ${CF ;ro (iu) et oo6d ;.Sdsr
bqsc;F6 Jodd S$trxo&?

S6$ : 8Erlud 3'qS5 v0 tJrS T ef, *ro6ef }{0syo rrlos H qf nJ"oa bo6 oeum oocsefi.{q tPo
;r$8 TflH egrbo6.

ii) sorud ${s bo6d }qsc ;r0 6oo5 = n (T)- N (TfiH) =.a5-15 = 30 ,

t,i) :r96d s:'tf$ $q?t ;Fg 6os$ = n (H)- n (T fl H) = 35ir16 = 20

liii) n (TU H) = n (T) + t*(H)-n (T fl H) =45 r 35* 15 = 65

{iv) {t ap4l qraEd is$trl }qil0 yo bo+5 = 00 - 65 = 15

$r Sf,drertl 3oO E501e5o o5cr fie$on' uQor55ib.1.

U
45n(T) =

:n(H) = 35

Ts5, F *S Doetef $qsc ;rr!
80-65=15

H Irtff,
35 a 15 =

5r.te$)

45-15=

ec* 4 : e"s e!6fsd 50 r:o6 se5dSer seO. bqd 42 $o6 ficf,jo-ef ag*pa 35;be6-igild e$qpo. 30 $o6
oodoetd 6g*"d1tt . ao6oc3efn eY{s nu> Jo{6? ,{e5Q5o x"1..to e$qgq;ro iruo"=$,6f sq.*so
6g*gsJ'6 Joc$cb?

$6;5: t{efoodeg** = n(M)=42

U"JSeg**=n(S)=gg
Ooaoeld a&€* = n (M fl S)= 30

XefeSoef nS, pilr"1dn0 6$eer = n (M U S)

n (M u S) = n (M) + tl (si-n ffi n S)

=42+,35-30=47$o6
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xeldod sglo dq*gffrdr = n (M) - n (M nS)

= 42- 30 = 12 $oO

AnlJd sr$o 6g*grpr1t = n (S) - n (M nS)

=35-30=95:o6

6€ b$rg $d55c AS S$o 13o6 36on od$Sibg,

6e 5 : z,s $6eer sot s65s rFaps {fr'soa ro5u;erd rs iloa3 eo$ruo'n, t2 $oB xe36o$sr,8 $o63

trS.;dsn,7 ;bo63 x*oo,trflO'ffr.; 4 l$Eg ao$ru,{S"p-s:.:o ltog eo$s, x*gog"xr, 4l$6E $iiaogdsr
rpd$ 6d $1116or eraooor. mrJ$oarlo5ugo$:ii)xrtooe Wo.{rf) 1SJS rrLdo 1iii1 qogrue

5r"[60 (iv)$Eq Bot$ 3$drerd xrqOo (v) Esd sod ls6s fnOrod Q55r 1tA $6{reu ,0oa*.
$6s : (i) ficl6o6a rn(er$ posSd $rb6er 50,1ffr6. ' '

=n(M)-n(EflM)-n(Mfls)+n(EflMflS|=t2.6-7+4=,3.,
(ii) qo$n,d xrLefS {p65, 6$ $rf1or 50;5;rru. 

l

=n(E)-n(EflM)-n(EflS)+n(E['lMflS)=t5-6-4+4=9 
I

6ii;1S"1d spr$ rp6$ Sdso6er 5Q;s;rul ,, :

(iv) boq6oci: 3f,dr€ s"trS Q6$ ltels:"66er $o65 ;rt$.

=0+2+3=5 r': '

(v) z.se3 sod ls6s faor{ tpOs Sets66eu }o6spdr = 2 + 0 + 4 + 3 = 9

€r Sf,drer$ aSOlUo o5rirorOom $0ot55ill.

A

n(E) = 15

U= 100

n(M) = 12

U
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dcr 6 : a"s'e56xe3dc 120 $o6 fo5$e$a 50 5ro6 13sel oo $oO Oqtp6; 48 $o6 xrsg, 18 sroa Lgset rrg 10

$o61SsS Se5b6 zl $oB xf$ Ss5iJ'6 10 $oO xy&oelC erdertr (i)Sse5rrtoo edcrb Jocb6u? (ii)

56,er6$v6Jot$dl? (iii) rFE rJ"te5$, sr6ptil Joc$dr? (iv)Odird'sgo erdr6 Jodb6? (v) 5SS oocb

etbul er6p6 Joc$6? (vi) Oodbn$ erce55oX JSl65 e*.rep erdyc$Joc$t$. (vii) a,9656 eror 51165l

eldy6r Joc5:6?

Sds : ddt(s66 so.Sdger = 120

1$aTerdu6= n(C)=$Q

Pe5irdeld;rdr=o(F)=60 i 
,

:FEecd;r.6=n(H)=48

xFg. €St5ererd: = n (HflC) = 16

LSE6 Oat?.r.6erdv6 = n (CflF)= 20

rFE, 06at derdvtb = n (HflF)= 24

$rcb err.ro erdydr = n (HflFflC)= tO , \.

LSSeslr.P XfQmC, Odar.6n0 erd;pct = n (HUFUC).

' n (HUFUC) = n (H) + n (F) + N (C) - n (HflF) - n (cflF) - n (l-tft€l t n (HfiFf1c)

, = 48169 + 50-24 -?0;18 + !0 = 168:-621,1p.Q . ,.1tr i,.
(i) 1$86|:l[eto ecar6 = n(C) - n (H fl c) = n 1cfifi + n (H 1F 1c)
=50-18-20+10F20$oO ., :

(ii) b6 erds;r6 = 120- 106 = 145:oO

6nn 13oO $don aS0go Tcn $Oo.5s$il.

eESSgoqe erSS tpflo$ asaDeD KlreD$* BbJJibJ.

(iii) xrg SrFt$ erdpit = 16

(iv) OeSAPdx"g$ s6;r6o = 26

(v) 55$ Ooeb egcreD erE;rt$ = 8 + 14 + 10 = 32: : ,.

(vi) Oodiln$ erce5Sop J$65 egeteD er6;rt$ = g + 14 + 10 + 10 I 42

(vii) a,965; eg$5r.1s$ el6;rdl = 16 + 26 + ZZ = 64
tIt

clr.r$s$ !

1. { = {1,3,5,7}, B= {1 ,2,9,4,5.6}, C = {5,6,7,9}

ercDs (i)AUB (ii) BUA(iii) BUC (iv) CUA(v)AUC er$ $bn-so&.
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!
i!,
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ein6g o.n {$ Sd5$cl'Setd$o

2. A = t1,3,5,8), $= {2,3,5,6}' Q= {3,6,7,8} elor:S

(i)AUB (ii)BUc (iii)AU (BUc)(iv) (AUB)UC er$ s$ffso&'

3.p=t1,2,g,4,5,6,7,8,9,10,11,'12,13,14,t5}'

X:8K:ira bo+5erb$& E = (2,4, 6, 8' 10' 12' 141

dbrpa soo5er b$& O = t1, 3,5,7,9' 11' 13' 15) :

eror5 (i) E1, (ii) Or (iii) E' UOr (iv) EflO er$ 9$fi5o&'

4. A= t1: 2,g,41,8={2,4,6} elors (i) A- B (ii)B -A o$ 9$fi'5o&'

5. X = t1, 2,31,Y = ta, b, c) eruS X x Y S:bffSo&'

6. n(A) = 20, n(B) = 40, n (AUB)= 50 erorrs (i) n (A. B), (ii) n(AflB) el$ sD$ffso&.

7. n (X) =67, n (Y) =46, n (Zl= 40,n (XflY) = 28'

n(Yl^tz)=8,n(XflZ)=26,n(X|.|Yflz)=2erotsn(XUYUZ)e)$5$^.5o&.

8. n (AUB) =50, n (A) =30, n(ARB)= 12 erors n (B) $ 9$ff5o&'

9. n(AtjB)=50,n(A)=35,n(B)=F0,n(A1flBl)=5ero::sn(AftB)$Es',TsT' . ..:^-- - v

10. a,5 e56x&d 20 5ro6 x€S65$, z siiia $obs e@o;10 $oB xetrdtu $odtu $oirs 6q6o '5635t$' 
erofi

er e56X&dS 3e5d;Oodru?

100I:oE too5$ot{o e!6fied 70 SroB }5J!55€!6o,60 5:oB X€te55D $Od6D 40 5ro6Oo&o65 $6356'

emn$ Xe-fQtXD dc $$55 €otetu dcr 6o&oe3$ $c5l5$ ;'6o56? 
:

e,S e!6fi8dn fo"ffi tz 5ro63 Xcloop (M) err$ 16 5:o63 6$d$SE a"6oa (c) erxr$ 5roost 2X $o63

dlss et5io (p) erod eao.5 r$og M $Eob c oef $$65. 8 ru03 M $OdD P erc6 q[{o' tz ruog P

$Odtu C erod q6o 5.n" 5!qog $:.6r tird.:'erp err$ enud' er 66XOS P'gri'S M pmS 6e ClmS

[d!'5rt 3cr566o56:?

13. "i*x*c, t*50e, r.uEoo s$;s bcr5e$u: r::r.co $q'or( 6qo)r.ers (i)$seer (M) (ii) errfdo (F) (iii)

565 (s) eDgo erc65 bcr5e5rosop5 773 c3 -6€ [3oA S6om Aol*.

n (M) = 110, n (F) = 55, N (S) = 67

n (MnFnsr)= 20, n (MnsnFr) = 11' n (FflsflM1)= l6

(i)5r:,&oe1$xro;(ii)Do6dcyerc65lxJ5o65;rssl$0;JQbo5c$el5s;5$$g-'oo:1

74,a,55X6od5u6cog5[85o:A,B,ceD,5en5:e1dAillo)).sx6ods35%$o6std:,*..:l*:Y
,5c5r'e6. ercdrg Jo"ea al'dt. 45% $o0 c s ,5cbge6$, A::d$, B 

Teoa35 
.J66 a.6 15%

$o6 erb SoOu *ao6t S'S$'O 10% erb 60Rro6. ero'd ooatd C S $1e5$ ':63vao6O

15. r-9,f65ef 3o6 Sf,dbep Sgdd6t$-t 35 $ob to56eo$ 3'f65$' 20 $oB s5ereu' 17 5:o63 S36 lO1'ler

ercd qSSrS d'o. 5od Zltrog i,$fXrr, 
'5ereD; 

4 l$oE 55eru' dfo ':01'ler' 
6 ltog S$65u' d3U':01'leu

qass60o6.yn5y6oe35e6rdsoq€6e,oDdelr65dJod$o63o.5$el$3'r8oso?
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$6o - rz

{}106fuqodilDeD

+;a $65o{$ef foa55: frQ5lirl $OfifOAr;i.e5 er$ee;i:oerl fD0o0 6eDtrD$o0IF$r

r) e$qeYtu

Zl ir:.eI bqoeStuur

S) 5160 6$$5er

El $ood5r:er: ;.',

S) erqt!5X)$)eD ',i

fieeos aqgxl drsb bOeDS S$g$$r5, EoboS&€.r$ SQ tieS,Slet6iK>ooodp$ qr"5$)eD e5b;Si>Ori'

60b6oa.0. €t er55r: nr$gSder 60d$5}or5$ 56 er5dSsci Xceos a1Qre56o$5od C$':fo 56$ 6Od$5O$.

s"SrO5oef $stuBO;fS SQ1d5"15ro Xeid egix:oEo6e5 erc{5re1$.iure5 bgoe5$erl (Laws of Indices)

e,Sal erS eS $6tu5 B*d $5$) S€ +UIDd s61SooXr.

1. A$o e5o
rD

5dor,u X:oo5 p/q 6r"5oef q*o $oob p,Q e frgo5Ser eru5ug tpd$X0nd ot0 er56eld!

bop$ ES Eoiy5r. 'a' a,5 {r35e56 r!5 Xloarg, m e,5 ecs6efd$ boo5 emrd a.a....a exr (m}$)
o"AQ a* n" 11U6.
am $r a dr5b m 5 6r'6$3 beu{6.

1' d a qlr$r, m 5r 5reo55rS erc{rlt.
II

"i 
s 'G -5t nr'0fu6. or gioo i6 ,n Eocrc{r.

2. $leno5 bcloet$$w

a, b el iln$5es6;r!5 boogeror go6 m, n eD ers6efo$ bo+5ur Eood qSoO re33 iueros bgoeeu

el$ eloC.rJD

t) a'. an = am+n (a,€ qlrll 50fi5 6oCo SrcSfuel funsd lrr $d$5OsQ, b.rerosll5r Xro5es$) Solsosl)

a
D + =gttt-ttV = o^-" (a"€ s:r.b 5085 Bo61 6retx$eD a:"no'55O5d1 brqpSs:ler doxr: 3o1>50$)

3) (ab)' = an b" (Eo6l Sosr5ofr l'uayd5> StS $let$D, Bodb 5r65rer funy65rl iolrson:dpFo6)

t) (o"')" - o'u'

l,^)" an '
5) 

[.;,J 
= g; (006 ,1on5er$ st'fr00 i)r6$) So$n'rO;s bong u Ood: i:re55llo$ cr.fro$n 5ib,1 r:oo5$ brr55ll)
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ACl": i) 2',2e=27*g =2t6

ii) 1= 5'-2= 55
52JJ

iii) (x Y)7 = x7, Y7
n

iv) (f\' = 35'2 = 3lo ,

\-l
v) 3(s)2 =32s

vi) (?\n =4
\. z/ 7e

loeyo5 bgoepel) S$dr"flo,) 1$oB ?oEoereD UI"A6SD.

an
boo65s I r 

-a'
6cr | (2576)o =

1

Sorcdl* 2: 
"-

1=aoersp"r,s #= $ = ao-* = a-m

1 :' 1 ^-t-74c':|=9,+=2-I-zt=27 '':.

9" 2-t

at=an sor)S.f m=Il er$&o6.

27 :+ 2* ,2-? = 27 , 2-? =+ 2*'i = 20

7=0 :+X=7

= an-n = 1 elsn ao= 1 a er56r$ol sop5

1, 10= 1

= a-m

bcloodsr

Acl"i 2*

=+

bcioo6;:l

r-
Sl^n -vcr

3:

x

4: n e,5 erS6e8d$ SopS su{:o& 'a' 2,5 ;t"g5 bop$ enrl$tf

a $oolu (6)" = a

/ r\n (l)' !.,,
f\/") =la;l =an =ar = a\ ) t ) .,

/ r\n r .,-\D ln

(fr)" - ("t'")"'= an = ar =a

rgcr: 1l \W = 16s = 3 2l (.non) = 4e
a

..\

\

bgoefru 5 : A a;E ers6s$o$ sops borsoa a, b er il95 soo5ooDs,

,,tf,b = (^utl =**o* = 6\6

l-
Vab = Va t/u
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sir$ nnn €S Cd5$oogem$c,

\tffi = \tn tffi=tF fis=g.qfi;

bqodtu o: m, n eD ers6efo$ sop$ooD$o6 a;r$J *oo$ Eous$

I

= (**-")*"

I

4m

tlsz 1z' g

6et f =;7= 2- -Vto lzo

m-n

= amn

C-415 - 3
a-

= *Vat-n

3) IFAO $S$ger

1) 3'2. 37 SqDI JoeI?

3-2+7 = 3s

2) KD.fusooibxr

a5. a6 . b4
rv-wcv 

-

a) 6-z ca

= 
arl. f
a-2 

' 
5-2

(aI )2 (as )-t 
=I *1

(^rl4 (Ur)T

= ?-I-? ? 2o-6-rs
a3 s 4 ,b4 =alo__

4) n&Sooibfu 2n'2 4n B4n-3 + (6+1"-s

$65 :- $ = 2r, 8=23, 32=Zs, 64 = 26

s-OJ 2n'2 4n $4n'3 = )rr2 (2r1" (2s;+n-s

2

a5
-l

45
3.

b4

ll
rnb2 = a30

(32;"'r
:*i

= 2n 2 22n )t2n-9 =

?
a4

I

6z

/ \n-3
(64J Pz)"-t = (zu)n-t (2rln-t = 26n-r8 25n-5 =

Qn+2n+ 12n.2-9 = ! l5n-l I

ol ln-234 €{ SeDJo$ ed$n

2a-2 4n gan-3 * (64;n-s (32;n-r= ffi = 2l5n-lrn-'+23 = 24n+r2ergctro6

Ta n
:E

TA

=s1ffi

a5,a6.g-e

-- 

tt I

a-2 g-z c4

"5+6 
. b4 ,^

=--l-,,

a-2 6-2 C4

1

+ = 
"l 

I + 2 
6-a+2 C-4 = al3 6-e C-4

c*

'.r
-fr

3) nr,fusooibru (C)'(G) '+ \t"r.(br;-*

$6r:- (t[.)'(ffi) '+ \t7.(b,y-i

?:r
43 as
?-?=

a4 b4
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2n*, 2n 22n

(2'.t ) 22^

2nr, 2n 22n

om+l o2mzz

rrn + 1+n +2n
t_z

22 -f ql"floS5bdb

nx+5Z .1 x+3

22

A 2x+3 = tx + 3_f

= 1 eeolJ5 m SorJ JoeS?

= 1 eoDJ

2^+l+2m el;159o0

s)

4

At erdle$o8=+ 4n+ 1 = 3m + 1 =+ 3m ; 4^t + m =

SSDJ 5Ut

$65:

6)

$65: f

2t- t( r\ali
a5 l"5 l"al I terss$fi"$s))tttlL \ / 

J

Sroc$m t0] erl $0o36$ii'i;"c':'

",f"*["i]-l* =^?["* i-l
L \ )J

= "t["i*l =^? 
["i.,f

?l
= a3 . a3

1

?l 1F ? t 1.rl
^.1". I =a3 1", 

4 
|LJ L J

21 3
-+

= u.5- 5 = a3 = al = a

2x+5 = $ x+3 eeo$5x

$65 2x+5 = 4.3 x+3

= 22.3 x+3

7l

+ 2*+5-2 = 3x 
+ 3

=1=+

252



s{5$-wXerq$s
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+
ax
a

a)
1+x\< .
S.r-\aJfV.

>(yz*leenr5rbo&
;

:

I
I

e,oDs 
i- +
:x

2
= "; e9S fir506.

v

f..J
i

= a*Y'

t s$;r" Kyz= |

= = Ce $0oID b2 ='aC

$+s: a* = bY = cz = k elols
:l!!

a=k* b=kY c=lsz

.r) ? -1,-+bl ; ac ;+ kx,' = k* .'kY:;..
"' l *l

=+ = kx, z

;)re55DeD ilirSID $otn'

211; =-.*, :y x ,y, ;,
n'fusoodbf,p ffi \W
256 = t16)2, (2ol' = 28r - .r-i l-

729 = p7f (gt)' =36

11)

s65:

3 .9* - 28,3* +' 9 F 0 epooJd. x $eDJ S$on'$5l)

$$S3.9* a28.3*+9=0

3x =y er$F8$bo$ril

= bv'

=+ al

I
z

10)
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3. y'- 28y + I = 0

3y' -27y y+ g=0
3y(y- 9) lCI/-9) =0

(3y-1) (y-9) =0 + 3y-1=0+y
Y- g = 0 Y = g

3*=y+:+3*=3-r
3

=)X=1 y=9
3* = 9 = 32

==r?x = 32 =+ X = 2
-\-, 

\, Ja, 
i1

x = 2 dcr-lelfuSl

12) rc25y0't 
I x rc2510't+ ,s?i,,Joe!?

$65:(625;0'ttx F25;0't+ = = rc2510'tr+0'14

= (62510.2s

1

3

'r:i1 ,,

. r,'''

13)

$6s:

14.

tt= $25)a = 
Ps21+

,! I I -= (5,-)o = (So)o = 54.4 =D

1l
x = 2i + 2-s elouS 2x3 - 6x - 5 = 0 elS fir"bo&

llr
x = 2t+ 2-s {t" + b)t - a3 +b3 + 3ab(a +b)}

rlltll
x3 = (25)t + (2 5)t + 31ZsX2-5) (25+ 2-i) l

=+ i3 = 2 + 2-t + 3.1(x)

=+x3 = 2+1 +3x
2

=+x3 =:+3x =+
2 =)2X3-6X;5=0

2x3=5+6x
22

xa(a - 13) = x-r2 elos5 a SerJ 5$$;o&

$6S: xa(a - 13) = x-12

x"'- t3ai = x-t2

=+ a2'- 13a = -!2
::)a(a-L2l - 1(a-L2)=0

=+(a-1) =0 (a-L2l ='O :+ a=1orL2

v 254



'u65 
rn"QS Cd5$eSe$6ro

l) $&o{5r:

P
1);,Q*0RQeDlr%osrelEold;ressE56e|d$soo;elEoe.r6>.

v
2) ffi, n eD E56efd$ 6op5 a, b o r$5 6o+5eru5 (lle5 ?ogoereu

tii "., un: atq+n (il) # = a'-n (iii) (ab)' = a*b'

( r'\' a'
(iv) t;,J = fr- (v) (t') = a'n

3) irreS bgoeSSpE$;16 $SIp A$drfror:b ler5Er

(i) ao = 1 (i0 ;f'= "-' (iii) a' = "n,.* 
m = n

(v) (6) =a (vi) \6=t8.6

of5S5rleP

t) 3ela erf: xufuS0oibSr Ans I 316

z) *2v 
+ I .a[ s n"$Asoo,tbrr Ans ' 1v I 3

'X 2

4n (2"- r)"

3) n$A50otb5p # 
Ans i 2n' -2n-5

52x+3 lgax+l

r) xu$gsoo*sll 
;;r__, to*-i Ans : 23 =B

S) 5x+l-125*-l (9o>Sxlo5JoeS? Ans= 2

o) a* = by = sz eoDS $OdD b2 = ac ero:r5 ,= #rer0,$bo6.

z r&fbz rb+c z la*cIx"] f*'.] l{l =1Es.5rbo&z) ltF] t "J ttrJ
g) (4)o.ul x (4)o',0 lerS Sfifi"5o& Ans : M = rE

9) , *a(b-c) *b(c-a) *c(a-b) SqDS JOeS? AnS

10) xa(a-51 = x-6 erqD$ SqDJ JoeS? Ans
O

1

ft) ax(x+r) =+ erolS xlo5 Jo6? Ans : x = -3, 2 " '

xo=1

a=213

a-6
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13.2.1 S65555u : e,5 so*$" rXvXrSrd 3D68 booSj($oJa&' $8 UOlef *o}'.*:Ui::J: *:
b6o.8$ SorXw 66;5;$$6 eo6 e, boar5 xrSuxFQ ercSldul EoerSr:' tu54 rop5f 'S6$ b55>' er$'

[6srtn SobSerb5 eOC'6;tg& d6$' eoe'riD'
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