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xfd|f] egfO 

lzIffnfO{ p2]Zod"ns, Jofjxfl/s, ;d;fdlos / /f]huf/d"ns agfpg ljleGg ;dodf kf7\oj|md, 

kf7\ok':ts, ljsf;, tyf kl/dfh{g ug]{ sfo{nfO{ lg/Gt/tf lbOFb} cfPsf] 5 . kf7\ok':tsnfO{ sfo{¿k lbg 

lzIfs lgb]{lzsf tyf lzIfs :jfWoog ;fdu|L ljsf; ul/G5 . k|fof]lus 9ª\un] ul0ftLo ljifoj:t'sf] 

l;sfO ;xhLs/0fsf nflu lzIfsdf ul0ftLo 1fg, l;ksf] bfo/f km/flsnf] agfpg lzIfs :jfWoog 

;fdu|L dxTTjk"0f{ dflgG5 . ljBfyL{df /fli6«otf, /fli6«o Pstf / nf]stflGqs ;+:sf/sf] efjgf k}bf u/fO{ 

g}ltsjfg\, cg'zf;g / :jfjnDag, l;h{gzLn, lrGtgzLn ;dfj]zL ;dfh lgdf{0fdf of]ubfg lbg ;Sg] 

eflifs tyf ul0ftLo l;k, lj1fg, ;"rgf tyf ;~rf/ k|ljlw, jftfj/0f, :jf:Yo / hg;ª\Vof ;DaGwL 1fg 

/ hLjgf]kof]uL l;ksf] ljsf; u/fpg' h?/L 5 . pgLx¿df snf / ;f}Gbo{, dfgjLo d"No dfGotf, cfbz{ / 

j}lzi6\ox¿sf] ;+/If0f tyf ;+jw{gk|ltsf] efj hufpg cfjZos 5 . ;dtfd"ns ;dfhsf] lgdf{0fdf 

;xof]u k'¥ofpg pgLx¿df ljleGg hfthflt, lnª\u, ckfª\utf, efiff, wd{, ;+:s[lt / If]qk|lt ;defj 

hufpg' / dfgj clwsf/ tyf ;fdflhs d"No dfGotfk|lt ;r]t eO{ lhDd]jf/Lk"0f{ cfr/0fsf] ljsf; 

u/fpg' klg cfhsf] cfjZostf ag]sf] 5 . cfwf/e"t lzIff kf7\oj|md -sIff ^–*_, @)^( nfO{ d"n cfwf/ 

dfgL lzIff ;DaGwL ljleGg cfof]usf ;'emfj, lzIfs, ljBfyL{ tyf cleefjsnufot lzIff;Fu ;Da¢ 

ljleGg JolSt ;lDdlnt uf]i7L, cGtlj{|mofsf lgisif{ / ljleGg ljBfnodf k/LIf0f u/L k|fKt 

k[i7kf]if0f;d]tnfO{ ;d]6L tof/ ul/Psf kf7\ok':tssf ljifoj:t'sf] s'zn l;sfO ;xhLs/0fsf nflu 

lzIfsdf ul0ft ljifo ;Da¢ 1fgsf] lIflth a9fpg of] lzIfs :jfWoog ;fdu|L tof/ ul/Psf] xf] .  

 

o; lzIfs :jfWoog ;fdu|L]]nfO{ o; :j¿kdf Nofpg] sfo{df s]Gb|sf sfo{sf/L lgb]{zs s[i0fk|;fb sfk|L, 

pklgb]{zs /]0f'sf kf08], k|f=8f= /fddfg >]i7, ;xk|fWofks nIdLgf/fo0f ofbj, ;xk|fWofks j}s'07k|;fb 

vgfn, s[i0fk|;fb kf]v/]n, uf]df >]i7, /fhs'df/ dfy]df, clg?b|k|;fb Gof}kfg]nufotsf] ljz]if of]ubfg 

/x]sf] 5 . o;sf] ljifoj:t' ;Dkfbg x/Lz kGt, efiff ;Dkfbg /hgL lwdfnaf6 ePsf] xf] . o;  lzIfs 

:jfWoog ;fdu|L]]sf] ljsf; tyf kl/dfh{g sfo{df ;+nUg ;a}k|lt kf7\oj|md ljsf; s]Gb| wGojfb k|s6 

ub{5  

 

lzIfsdf ul0ftLo ljifoj:t'sf] kof{Kt 1fg, l;k ePdf dfq sIffsf]7fdf l;sfO ;xhLs/0f k|lj|mof 

k|efjsf/L x'G5 . k|fof]lus 9ª\un] ul0ftLo ljifoj:t'sf] l;sfO ;xhLs/0fsf nflu lzIfsdf :jfWoogsf] 

e"ldsf ckl/xfo{ /xG5 . o;af6 kf7\oj|mdåf/f nlIft ;Ifdtf xfl;n u/fpg dbt k'Ug'sf ;fy} 

lgdf{0ffTds d"Nofª\sgsf nflu ;d]t ;xof]uL x'g] ck]Iff ul/Psf] 5 . o; lzIfs :jfWoog ;fdu |LnfO{ 

;s];Dd k|fof]lus, lj|mofsnfkd'vL, / ?lrs/ agfpg] k|oTg ul/Psf] 5 . o;nfO{ cem} kl/is[t kfg{sf 

nflu lzIfs, a'l¢hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t dxTTjk"0f{ e"ldsf /xg] x'Fbf ;Da¢ ;a}sf] /rgfTds 

;'emfjsf nflu kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 . 
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!= ul0ft lzIffsf] ljsf; 

kl/ro 

ul0ft lzIffsf] ljifodf k|j]z ug'{k"j{ ul0ftsf] af/]df kl/rt x'g' cfjZos b]lvG5 . ul0ft 

slxn] / sxfFaf6 ;'? ePsf] xf] olsg;fy eGg g;lsP tfklg ul0ft dfgj hfltsf] 

pTklTt;Fu} dfgj ;Eotfsf] cleGg cª\usf] ¿kdf /x]sf] b]lvG5 . dflg;x¿n] pgLx¿sf 

tTsfnLg cfjZostf k"/f ug{ o;nfO{ agfPsf x'g\ . dfgj ;Eotfsf] ljsf;j|md;Fu} o;sf] 

;ª\u7g / :j¿ksf] klg ljsf; ePsf] kfOG5 . 9'ª\u] o'u, s[lif / kz'kfng o'u cyf{t\ 

hª\unL ;Eotfsf dflg;x¿n] pgLx¿sf kl/jf/df ePsf ;b:ox¿ / hgfj/x¿sf] ;ª\Vof 

yfxf kfpgsf] nflu uGtL ;ª\Vof (counting numbers) sf] ljsf; u/] . o;sf nflu 

pgLx¿n] 9'ª\uf, wsf{ jf n7\7Lsf] k|of]u u/] . ha ;dfh ljsf;sf] j|md;Fu} /fHosf] :yfkgf 

eof], To;kl5 hg;ª\Vof, cfsf/, b'/L, ;do, uGtL cflbsf] af/]df ;"rgf k|fKt ug{ pGgt 

ul0ftsf] cfjZostf eof] . ;Eotfsf] ljsf;sf j|mddf gofF cfjZostfx¿ ylkFb} uP / tL 

cfjZostfnfO{ k"/f ug{ ul0ftdf eO/x]sf wf/0ffx¿, ;DaGwx¿ tyf l;4fGtx¿ gk'u 

ePkl5 gofF gofF wf/0ff, l;4fGt ;DaGwx¿sf] cfljisf/ x'Fb} uof] . o; j|mddf km/s km/s 

ul0ftLo ;+/rgfx¿cGtu{t km/s km/s pko'St ckl/eflift kbfjnLx¿ (undefined terms), 
kl/efiffx¿ (definitions), :jo+l;4 tYox¿ jf :jLs[ltx¿ (axioms or postulates) sf ljsf; 

eof] . log} :jLs[ltx¿ / kl/efiffx¿af6 ul0ftLo ;fWox¿sf] ljsf; eP . pbfx/0fsf] nflu 

Euclid n] Pp6f ul0ftLo ;+/rgfsf] ljsf; u/L Euclidean geometry sf] klg ljsf; u/] . 

k|frLg ;Eotfx¿ h:t} M j]ljnf]lgog (Babylonian), OlhlK;og (Egyptian), /f]dg (Roman), 
u|Ls (Greeks), c/a (Arabi) / lxGb" (Hindus) x¿n] ul0ftLo If]qnfO{ Jofkstf lbg / ljsf; 

ug{ dxTTjk"0f{ of]ubfg k'¥ofPsf] b]lvG5 . dxfg\ ul0flt1x¿ Pythagoras, Euclid, Plato, 
Aristotle, Ptolemy, Newton, Cantor, Gauss cflbn] o;sf] ljsf;df dxTTjk"0f{ of]ubfg lbPsf 

5g\ .  

b}lgs Jojxf/df ul0ftsf] k|of]u lgs} eO/x]sf] x'G5 . o;nfO{ s]xL dflg;x¿n] k9\g 

cfgGbbfos dfG5g\ eg] s;}n] o;nfO{ k9\g Tolt ?lr /fVb}gg\ . ;fy} ufx|f] klg dfGb5g\ . 

;fdfGotof ul0ft eGgfn] ;ª\Vof / ltgLx¿lar ul/g] cª\s ul0ftLo lj|mofx¿ hf]8, 36fp, 

u'0fg, efu cflb eGg] ul/G5 t/ ul0ft Toltdf dfq} ;Lldt x'g ;Sb}g . ul0ft dfgj hLjg 

/ dl:tissf] ;ª\Vof / ;dfwfgsf] cª\u xf] . Locke sf cg';f/ ul0ft Pp6f l;sfO xf], hf] 

ts{sf] afgLåf/f dl:tisdf :yfoL x'G5 . (Mathematics is a way to settle in the mind a 
habit of reasoning)  ul0ftnfO{ ljleGg ul0ft1x¿n] ljleGg tl/sfn] kl/eflift u/]sf  

5g\ . ;f/df ul0ftn] Physical science / Social science sf] If]qdf ;xfotf k|bfg ub{5 . 

Physical science cGtu{t Physics, Chemistry, Biology, Engineering, Medicine 
cflbdf / Social Science cGtu{t Economics, Psychology, Statistics, Management 
cflbdf ul0ftn] ;xof]u ul//x]sf] x'G5 . ctM ul0ft dflg;sf nflu clt g} cfjZos 5 eGg 

;lsG5 .  

ljleGg ljifox¿dWo] ul0ft Ps o:tf] ljifo xf] h'g ljBfno / sn]hsf kf7\oj|mddf ;dfj]z 

ul/Psf] 5 . j}1flgs ljsf; / cfw'lgs k|ljlwdf ul0ft cfwf/zLnfsf] ¿kdf /x]sf] 5 . 

jfl0fHo / pBf]udf klg ul0ftsf] k|of]u ePsf] x'G5 . ;~rf/ hut\df klg ul0ftnfO{ 

dxTTjk"0f{ ;fwgsf] ¿kdf k|of]u ul/G5 . cem lj:t[t ¿kdf eGg'kbf{ ul0ftnfO{ efiff, ;fwg 

/ dfWodsf] ¿kdf k|of]u u/L lrGtg, l;k ljsf;, ljifout ljwfsf] ljsf; / tfls{s 
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lj1fgsf] ljsf; ul/G5 . ul0ftåf/f cd"t{ wf/0ffsf] JofVof ul/G5 . o;df s'g} lsl;dsf] 

;Gb]x x'Fb}g . ul0ftLo 1fg ;+;f/e/ Psgf;sf] x'G5 . ctM oL sf/0fx¿n] ubf{ ul0ftsf] 

lzIf0f cfjZos b]lvG5 .  

ul0ft lzIffsf] Pp6f cleGg cª\usf] ¿kdf /x]sf] 5 . ul0ft cfkm}Fdf z'4 lj1fgsf] ¿kdf 

/x]sf] 5 . ul0ftn] lzIffsf ;a} b[li6sf]0fnfO{ hf]8\g] sfd klg u/]sf] 5 . ul0ft lzIffn] 

ul0ftsf] ;du| z}lIfs k|lj|mofsf] af/]df cWoog, cg';Gwfg / JofVof ub{5 . ul0ft lzIffn] 

ljz]if u/L ul0ftsf] bfz{lgs, dgf]j}1flgs / ;dfhzf:qLo kIfnfO{ JofVof ub{5 . ;g\ !(^( 

sf] August df Lyons df ePsf] First International Congress of Mathematical 
Education g} ul0ft lzIffnfO{ Pp6f ljwf (Discipline) sf] ¿kdf :yflkt ug{ sf]z] 9'ª\uf 

;fljt eof] .  

ul0ft lzIff Pp6f ljwf xf], h;n] ul0ftnfO{ lzIf0f;Fu ufF;]/ jf lzIf0fsf] b[li6sf]0faf6 

JofVof ug]{ k|of; ub{5 . h'g ljBfno txb]lv ljZjljBfno tx;Dd x'g ;Sb5 . 

afnaflnnfO{ s;/L ;lhn};Fu ul0ft l;sfpg] < ul0ft lzIf0fdf s'g ljlw ckgfpg] < l56f] 

l;sfO Ifdtf ePsf / l9nf] l;sfO Ifdtf ePsf afnaflnsnfO{ s;/L ul0ft l;sfpg] < 

h:tf s'/fnfO{ ul0ft lzIffn] JofVof tyf ljZn]if0f ub{5 . ul0ft lzIffn] Pp6f JolStsf] 

lzIffdf ul0ftsf] s] :yfg 5 < s'g txdf s:tf] ul0ft l;sfpg] < ;dfhsf] cfjZostf s] 

xf] < jt{dfg cj:yfdf s:tf] lzIf0f ljlw ckgfpg ;lsG5 < s:tf ul0ftLo ;fdu|Lsf] 

ljsf; / k|of]u u/L ul0ftLo wf/0ffx¿ k|:6\ofpg ;lsG5 < ljBfno / ljZjljBfno txsf] 

kf7\oj|md s:tf] x'g'k5{ < ul0ft lzIf0f l;sfO Pjd\ k|ljlwdf s] s:tf ;d:ofx¿ 5g\ / 

logLx¿nfO{ s;/L x6fpg ;lsG5 < ul0ft lzIff ;a} JolStsf nflu cfjZos 5 ls 5}g < 

ul0ftsf] ;f+:s[lts dfGotf s] xf] < ul0ftsf] b;{g s] xf] < ul0ftsf] Jofkstf / ;'Gb/tf k|lt 

;hu u/fpg] h:tf sfo{x¿ ub{5 . oL / o:tf k|Zgx¿sf] pTt/ vf]Hg] tyf To;sf] 

pkof]lutf, cf}lrTo k|:6\ofpg] lzIff g} ul0ft lzIff xf] . oL s''/fx¿;Fu ;fIffTsf/ x'g' / 

To;sf] cWoog, cg';Gwfg / cWofkgdf nfUg' s'g} klg ul0ft lzIfssf] nflu dxTTjk"0f{ kIf 

x'g hfG5 . t;y{ Pp6f ul0ft lzIfsn] ul0ftLo ljifoj:t'df bIf x'g' t h?/L 5 t/ Tolt 

dfq eP/ x'Fb}g . s;/L pSt ul0ftLo 1fg afnaflnsfnfO{ k|bfg ug]{ eGg] ljifodf Wofg  

lbg'cfjZos x'G5 .  

g]kfndf klg ul0ft lzIffsf] ljsf;sf] Oltxf; j}lbs sfnb]lv g} /x]sf] kfOG5 . ljz]if u/L 

g]kfndf ul0ft kf7\oj|mdsf] ljsf;nfO{ j}lbs sfn, k|frLg sfnb]lv /f0ff sfn, ;g\ !(%) 

b]lv !(&) / /fli6«o lzIff k4ltsf] of]hgfb]lv xfn;Dddf pNn]v u/]sf] kfOG5 . j}lbs 

sfndf u'?s'n k|0ffnLdf lzIff lbOGYof] . To; ;dodf Mathematics nfO{ Ganit gfdn] 

lzIff lbOGYof] . h;cGtu{t Hof]ltifzf:q (Astrology) / If]q ul0ft (Geometry) sf] 

cWoog cWofkg ul/GYof] .  

k|frLg sfndf cf}krfl/s lzIff k|0ffnL geP klg lxGb" kl08t / af}4 nfdfx¿åf/f …¿kÚ 

(Drawing and geometry) / …u0fgfÚ (Arithmetic) sf] lzIffdfkm{t ul0ftLo 1fg / 

l;kx¿ lbOGYof] . zfx j+z;Dd klg u'?s'nLo lzIff k4lt sfof{Gjogdf /x]sf] kfOG5 . 

;+:s[t kf7zfnfdf vuf]nLo ul0ftnfO{ lzIffdf ;dfj]z ul/Psf] kfOG5 . ;g\ !(!) df /f0ff 

zf;gcGtu{t b/af/ xfO{ :s'nsf] :yfkgf ePkZrft\ ul0ft ljifosf] klg cWofkg ePsf] 

kfOG5 .  

;g\ !(#$ df g]kfndf klxnf] k6s d]l6«s cyf{t\ P;=Pn=;L= k/LIff eof], h;df &)) 
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k"0ff{ª\sdWo] clgjfo{ ul0ft / OR5fwLg ul0ft !))÷!)) k"0ff{ª\ssf] ;dfj]z lyof] . clgjfo{ 

ul0fttkm{ aLh ul0ft, cª\s ul0ft / Hofldltsf] cWofkg x'GYof] eg] OR5fwLg ul0ftdf 

lqmsf]0fldlt, Hofldlt / If]qldlt ;dfj]z lyof] .  

lj=;+= @))& (;g\ !(%)) ;fndf /f0ff zf;gsf] cGTo / k|hftGqsf] :yfkgfkl5 g]kfnsf] 

lzIff If]qdf kl/jt{gx¿ x'g yfNof] . ;g\ !(^@ df lzIff af]8{sf] :yfkgf eof] . To;n] lzIfs 

tflnd s]Gb|sf] :yfkgfdf hf]8 lbof] . ljBfno kf7\oj|mddf b'j} ul0ftnfO{ ;dfj]z ul/of] . 

/fli6«o lzIff k4ltsf] of]hgf @)@*, (NESP 1971-76) n] g]kfnsf] ul0ft lzIffsf] If]qdf 

Jofks kl/jt{g Nofof] . k|fylds, lgDg dfWolds / dfWolds txdf ul0ft lzIffsf] p2]Zox¿ 

:ki6 ¿kdf kl/eflift ul/of] . k|fylds txdf ljBfyL{nfO{ ul0ftLo ¿kdf ;fIf/ agfpg', 

lgDg dfWolds txdf b}lgs hLjgdf cfOkg]{ ul0ftLo k|lj|mof / ;d:ofx¿sf] ;dfwfg ug'{ / 

dfWolds txdf ljleGg ul0ftLo tYox¿, lgodx¿, ;"qx¿ / ul0ftLo ;d:ofx¿ ;dfwfgdf 

;Ifd agfpg' /x\of] . kf7\oj|mddf clgjfo{ / cltl/St ul0ftsf] Joj:yf ul/of] . clgjfo{ 

ul0fttkm{ cª\s ul0ft, aLh ul0ft / Hofldlt ;dfj]z ul/of] eg] cltl/St ul0ftdf tYofª\s 

zf:q, lqsf]0fldlt, lgb]{zfª\s Hofldlt ;dfj]z ul/of] . tLI0f a'l4 ePsf ljBfyL{x¿nfO{ pRr 

lzIffdf ul0ft, lj1fg / k|ljlw cWoogsf nflu cltl/St ul0ftsf] Joj:yf ul/of] . To;sf 

cnfjf jfl0fHo ul0ft klg ;dfj]z ul/of] . t/ xfn jfl0fHo ul0ftnfO{ clgjfo{ ul0ftdf g} 

;dfj]z ul/Psf] 5 .  

cGo b]z;Fu t'ngf ubf{ g]kfnsf] ljBfno txb]lv ljZjljBfnox¿sf] kf7\oj|mddf ul0ft 

ljifonfO{ /fd|f] :yfg lbOPsf] 5 . t/ ljBfno txdf ul0ftnfO{ k|of]ufTds tl/sfn] cWofkg 

ug]{ Joj:yfsf] ;'?jft ug{ g;s]sf] b]lvG5 . h;n] ubf{ klg ljBfno txdf cWoog ug]{ 

ljBfyL{x¿df ul0ft ljifodf ?lr, bIftf / l;ksf] ;f]r] hlt ;kmntf xfFl;n x'g ;s]sf]  

5}g . ul0ft ljifodf cf};t l;sfO pknlAw cGo ljifosf] t'ngfdf sd b]lvG5 . o;f] x'g'df 

w]/} tTTjx¿n] k|efj kf/]sf] x'g ;S5 . cg';Gwfgaf6 tL tTTjx¿sf] klxrfg u/L ul0ft 

ljifodf cf};t l;sfO pknlAw j[l4 ug'{ / ljBfyL{df ul0ftk|ltsf] ;f]rfO / ?lr a9fpg] sfo{ 

ug'{ ul0ft lzIfsx¿sf] bfloTj x'g cfpF5 . t;y{ ;a} ul0ft lzIfsx¿n] ul0ft lzIf0fsf] 

d"n p2]Zo / sfo{x¿nfO{ cfTd;ft\ u/L ul0ft lzIf0f l;sfO, cg';Gwfg / gofF gofF ul0ftLo 

cGj]if0f tyf pknlAwx¿sf] cWoog u/L cfkm"nfO{ lzIf0f sfo{df ;dflxt ug'{ h?/L 5 . 

To;f] ul/of] eg] g]kfndf ul0ft lzIffsf] eljio ;sf/fTds /xg] cfzf ug{  ;lsG5 .  
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@= cª\s ul0ft -Arithmetic_ 

kl/ro (Introduction)  
Arithmetic zAbsf] pTklTt k'/fgf] k|m]Gr zAb Arithmein -uGtL_ / kl5 Nofl6g  / u|Ls ZfAb 

Arithmos -;ª\Vof_ af6 cfPsf] xf] . logLx¿sf] zflAbs cy{nfO{ s]nfpFbf ;ª\Vofx¿sf] uGtL 

ug]{ ljifosf ¿kdf cª\s ul0ftnfO{ kl/eflift ul/Psf] kfOG5 . cª\sul0ft cª\sx¿sf] u'0f 

/ ;DaGwsf] cWoog ug]{ lj1fg xf] . h'g;'s} ul0ftsf wf/0ffx¿sf] 1fg klg cª\s ul0ftsf 

pbfx/0fx¿af6  lbg ;lsG5 . cª\s ul0ftsf] ;fYf{s cWoogn] ul0ftnfO{ cd"{t txdf n}hfg 

cfwf/zLnf k|bfg ub{5 . of] w]/}h;f] aLh ul0ft / ;ª\Vofsf] l;4fGt;Fu hf]l8Psf] x'G5 . 

cª\s ul0ftsf] ;fdfGos[t ¿k aLh ul0ft xf] . t;y{ cª\s ul0ftnfO{ jf:tljs tyf 

cjf:tljs ;ª\Vof ;DaGwL cWoog ug]{ ul0ftsf] ¿kdf klg kl/efflift ul/Psf] 5 . 

P]ltxfl;s k[i7e"ld -Historical Background_  

cª\s ul0ftdf k|of]u x'g] hf]8 tyf 36fp ;DaGwL lj|mofsf] k|of]u @,))) b]lv !,*)) BC 

lt/ clk|msfdf ePsf] kfOG5 . ;dosf] ljsf;j|md;Fu} dflg;sf Jofjxfl/s cfwf/e"t 

cfjZostf k"/f ug]{ j|mddf uGtL ;ª\Vofsf] ljsf; x'g uof], h'g cª\s ul0ft pTklTtsf] 

cfwf/ ;d]t aGg k'Uof] . cª\s ul0ftLo 1fgsf] klxnf] k|df0fLs/0f 8f6f Babylon / Ancient 
Egypt sf] P]ltxfl;s :df/sx¿df t];|f] / bf];|f] ;x;|fAbL O;fdf kfOG5 . Egyptian / 

Babylainan x¿n] cª\s ul0ftLo lj|mofnfO{ @))) BC sf] z'?df lnlvt ¿kdf ljsf; u/]sf 

lyP . cª\s ul0ftLo ljsf;df 7'nf] of]ubfg k|frLg o'gfgL ul0ft1x¿ (Greek 
Mathematicians) ljz]if u/L kfOyfuf]/;sf] /x]sf] kfOG5 . k|l;4 ul0ft1 kfOyfuf]/;n] 

;ª\VofnfO{ dxTTj lbFb} All is number egL JofVof u/]sf lyP . pgsf cg';f/ ul0ftsf ;a} 

h;f] ljwfx¿sf] cfwf/zLnf g} cª\sul0ft xf] . dWo o'udf cª\s ul0ftsf] d'Vo If]q Jofkf/ / 

cg'dflgt u0fgf eof] . cfw'lgs o'udf ;a}eGbf klxnf ef/t / O:nflds b]zx¿df ljsl;t 

eof] . cª\sul0ftsf] ljsf;df ef/tsf ul0ft1 Srinivasa Ramanujan sf] dxTTjk"0f{ e"ldsf 

/x]sf] 5 . To;kl5 klZrdL o"/f]ksf b]zx¿df o;sf] ljsf; x'Fb} uof] . ;qf}F ztfAbLdf 

vuf]nlj1fgsf] cWoog / sl7g Jofkf/Ls u0fgf ug{'kg]{ cfjZostfn] cª\s ul0ftLo u0fgf 

ug]{ tl/sfdf yk r'gf}tL b]vf kg{ yfNof] . o;n] cª\s ul0ftLo 1fg ljsf; ug{ pTk|]l/t 

u¥of] . k|f/Dedf tYofª\s zf:qdf k|of]u x'g] 6]nL af/sf] k|of]uaf6 hf]8 tyf 36fpsf] 1fg 

lbg ;'? ePsf] kfOG5 . j|mdzM dfgjLo hLjgdf  ljleGg ultljlw / sfo{sf] hl6ntf;Fu} 

cª\s ul0ftdf yk cfjZostfsf] dx;'; eof] / To;cg';f/ cª\s ul0ftsdf gofF gofF 

cjwf/0ffsf] ljsf; eof] . 

;ª\Vof / ;ª\Vof k|0ffnLsf] ljsf; -Number and Development of Number 
System_ 

Dffgj :fEotfsf] ljsf;;Fu;Fu}  ;ª\Vofsf] cjwf/0ff / uGtL k|lj|mofsf] ljsf; ePsf] cg'dfg 

ul/G5 . ;dosf] ljsf;j|md;Fu} dflg;sf ;Lldt cfjZostfx¿ c;Lldt ¿kdf ¿kfGt/0f 

xF'b} hfg] j|mddf uGtL ;ª\Vofsf] ljsf; x'g uof] . cflbd ;dfhsf dflg;x¿ klg uGtLsf] 

cflbd tl/sfåf/f g} ;d"xdf ePsf ;b:o ;ª\Vof kTtf nufpg'sf ;fy} w]/} jf yf]/} t'ngf ug]{ 

ub{y] . k|frLg sfndf uGtL ;ª\Vof hgfpgsf] nflu sf7 / 9'ª\ufsf 6'j|mfx¿ k|of]u ul/GYof] . 

k|frLg sfnsf dflg;x¿df ;ª\Vofsf] 1fgsf] ljsf; ;d"x / ;d"xsf ;b:ox¿sf] Ps Ps 

;ª\uttf (One to one correspondence) sf] cEof;af6 ePsf] kfOG5 . h:t}M 3/kfn'jf 

hgfj/x¿ r/fpg n}hfg] j|mddf uf]7af6 Pp6f Pp6f kz' aflx/ k7fpFbf Kf|To]s kz'sf nflu 
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Pp6f Pp6f 9'ª\uf emf]nfdf /fVf]/ kf]sf] kfg]{ / ;fFem uf]7df x'Ng] a]nfdf klg k|To]s 

kz'nfO{leq k7fpFbf Pp6f Pp6f 9'ª\uf aflx/ lgsfNy] . ;a} kz' uf]7df x'nL;s]kl5  emf]nfdf 

Pp6f klg 9'ª\uf afFsL /x]g eg] ;a} kz'x¿ kms]{ eGg] yfxf kfpFy] . t;y{ To; ;dosf 

dflg;x¿ klg ;d"xdf ePdf ;b:ox¿sf] uGtLsf] dfqf -Pp6f, b'O{ cf]6f, ltg cf]6f cflb_ 

sf] efjfTds kIfdf b]lvG5g\ . dfgj ;Eotf 9'ª\u] o'uaf6 s[lif o'udf k|j]z u/];Fu} cfˆgf 

j:t'efpx¿ Uf0fgfsf] nflu hgfj/sf] 9f8df /ª nufpg] jf lrq sf]g]{ sfo{af6  cfˆgf 

j:t'efpsf] u0fgf ug]{ ul/Psf] kfOG5 .  

;+;f/sf ljleGg ;Eotfdf ;ª\VofnfO{ hgfpg] ;ª\s]tx¿ km/s km/s lyP . h;n] ubf{ tL 

;ª\s]taf6 ;ª\Vof lgdf{0fsf] k4lt / tL ;ª\Vofx¿df lj|mof ug]{ tl/sf ;d]t km/s km/s  

ePsf] kfOG5 . hf]8df cfwfl/t, u'0fgdf cfwfl/t, :yfgdfgdf cfwfl/t / b; afx]s cGo 

cfwf/ ePsf ljleGg k|0ffnLx¿ -cfwf/ @ / cfwf/ %_ k|frLg sfnb]lv g} k|of]udf /x]sf] 

b]lvG5 . k|frLg ;Eotfsf ;ª\Vofª\sg k4ltdf OlhlK;og k4lt k'/fgf] k4lt xf] . kl5 cfP/ 

/f]dgx¿n] oxL OlhlK;og k4ltnfO{ ;'wf/ u/L k|of]u u/]sf] kfOG5 . k|frLg rLgdf u'0fg 

k4lt ckgfPsf] kfOG5 eg] :yfgdfgsf] ;a}eGbf k'/fgf] ;ª\Vofª\sg k4lt a]lanf]lgog k4lt 

xf] . t;y{ ;ª\Vofª\sg k|0ffnLsf] ljsf;df a]lanf]lgog, OlhlK;og, /f]dg, u|Ls, lxGb" tyf 

c/ax¿n] dxTTjk"0f{ of]ubfg k'¥ofPsf 5g\ . h:t} Af]lanf]lgogx¿n] k|of]udf NofPsf] cfwf/ 

^) k|0ffnL cem} klg 38Lsf] ;do u0fgfdf k|of]u ul/G5 . uGtL ug]{ k|lj|mofnfO{ ;lhnf] 

agfpg k|frLg sfnb]lv g} ljleGg ;ª\Vof cfwf/x¿ k|of]u ul/Psf] kfOG5 . xfd|f] b]zdf klg 

k|frLg dflg;x¿n] cfwf/ kfFr, b; jf la;sf] ;ª\Vofª\g k|0ffnLsf] k|of]u u/]sf] b]lvG5, 

h;sf] k|efj :j¿k  xfd|f] ufpF3/sf a'9fkfsfx¿ cem} klg Ps la;, b'O{ la;, ltg la; u/L 

uGtL u/]sf] kfOG5 . Ps xftdf ePsf cf}+nfx¿, b'a} xftdf ePsf cf}+nfx¿ Jff xftuf]8fsf 

cf}Fnfx¿sf] ;ª\Vofaf6 k|efljt eP/ g} cfwf/ kfFr, b; / la;sf] k|rng ePsf] x'g'kb{5 .  

;ª\Vof / ;ª\Vofsf] lj:tf/ (Number and Extention of Number) 
Ufl0ftn] dfgj ;Eotfsf] ljsf; / lj:tf/sf] j|mddf csNklgo s'/fx¿ s]nfpg] / lgisif{ 

lgsfNg] sfo{ ub}{ cfPsf] kfOG5 . ul0ft ljgfsf] cWoog, ;flxTo, ;+:s[lt / j}1flgs vf]h 

ck'/f] / cw'/f] g} /xG5 . b}lgs hLjg, cWoog tyf k];fut hLjgdf ;d]t ul0ftsf] k|of]u 

ckl/xfo{tf b]lvG5 . dflg;sf /St sf]ifdf x'g] /St k|jfxnfO{ klg ul0ftLo ;+/rgfsf] 

cfwf/df JofVof ug{ ;lsG5 . o;/L dfgJfLo hLjg / hutsf  ljljw kIfx¿df s] < slt < 

lsg < s;/L < nufotsf k|To]s k|Zgx¿sf] pTt/ ul0ftsf] cfwf/df ug'{kg]{ x'G5 . cGo 

ljifosf] cWoog klg ul0ft ljgf ;Dej x'Fb}g . ul0ftsf] cWoogn] dflg;df gofF k4ltsf] 

vf]hL ug{ l;sfpF5 . ;fy} ljsl;t ul0ftnfO{ k|of]udf Nofpg] lrGtg k|bfg ub{5 . cfhsf] 

ljZjdf lj1fgn] h] hlt cfljisf/ u/]sf] 5, Tof] ;a} ul0ftsf] g} b]g xf] . gofF s'/fsf] 

cg';Gwfg / pTklTt ug]{ sfddf ul0ftsf] dxTTjk"0f{ e"ldsf /xG5 . ;fy} lj1fgaf6 

k|ltkflbt gofF l;4fGtx¿sf] JofVof, ljZn]if0f / Jojxf/df ptfg]{ sfd k|fof]lus ul0ftsf] 

x'G5 . t;y{, ;f/f ljZjnfO{ ljsf;sf] dfu{df 8f]xf]¥ofpg] / lj1fgsf] k|d'v cfwf/sf] ¿kdf 

ul0ft /x]sf] x'gfn] hd{g ul0ft1 Carl Friedrich Gauss n] ljleGg j}1flgs k|of]usf 

cfwf/df ul0ftnfO{  Queen Of Science jf lj1fgsf] /fgL eg]/ kl/eflift u/]sf 5g\ . 

ul0ftdf k9fO x'g] jf ul0ftsf ljljw kIfdf k|of]u x'g] w]/} ljifoj:t' jf ul0ftLo ;+/rgfdf 

;ª\Vof l;4fGt (Number Theory) nfO{ ul0ftsf] /fgL jf ul0ftsf] s]Gb|Lo efusf] ¿kdf 

/flvG5 eGg] s'/f Gauss n] pNn]v u/]sf 5g\ . jf:tjdf xfd|f] Jojxf/df w]/} vfnsf 

ul0ftsf l;4fGtx¿ k|rngdf 5g\ / tL dWo] ;ª\Vof l;4fGtn] ;a} ul0ftLo If]qnfO{ kmGsf] 
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df/]/ uf]naGb u/]sf] 5 . o:tf ul0ftsf ljljw If]qut l;4fGtnfO{ Jojxfl/s hLjgdf ptfg]{ 

sfd k|fof]lus jf Jofjxfl/s ul0ftn] u/]sf] 5 . h;df Jofks ¿kdf ;ª\VofTds ;d"xn] g} 

k|d'v :yfg cf]u6\5g\ . s] tYofª\s, s] ljZn]if0f, s] ;+Zn]if0f, s] cª\s ul0ft, s] Hofldlt, 

cflb x/]s If]qdf ;ª\Vof l;4fGt g} cu|0fL :yfgdf b]lvG5 . Tolt dfq geO{ /fhgLlts, 

cfly{s, ;fdflhs, ;f+:s[lts h:tf gful/s hLjgsf x/]s kIfdf ul0ftsf ;ª\Vof l;4fGtsf] 

k|ToIf ck|ToIf k|of]u x'g] ub{5 . oL ljljw kIfsf] ljsf; / lj:tf/df ul0ft / ul0ftsf] 

;ª\Vof l;4fGtn] v]n]sf] e"ldsfnfO{ cfˆgf ljljw ul0ftLo ;+/rgfdf k|of]u u/]/ cfPsf] 

lgisif{ s} k|ltkmn :j¿k Gauss n] Number Theory is Queen of Mathematics eg]sf 

5g\ . 

o;/L lj1fgsf] vf]h tyf cg';Gwfgdf ul0ftsf] s]Gb|Lo e"ldsf /x]sf] x'G5 . o;} u/L 

ul0ftsf]  ljsf; / lj:tf/df ;ª\Vof l;4fGtsf] klg dxTTjk"0f{ e"ldsf /xsf] 5 . ljleGg 

ul0ftLo l;4fGtx¿nfO{ ;ª\Vof l;4fGt / ul0ftLo lj|mofx¿af6 k'li6 ug{ ;lsG5 . ctM o; 

k|sf/ eGg ;lsG5 ls “Mathematics is a Queen of Sciences and the Number theory is a 
Queen of Mathematics”. ljN8/ cf/=Pn=sf] The Foundations of Mathemaics sf cg';f/ 

“Mathematics is the mirror of civilization and the development of fundamental real analysis 
based on the number theory, which gives an insight into it. All the great ancient civililzation 
of the world since their down have contributed to it basically in some or the other way. The 
developments in real analysis are tremendous. While old challenging problems solved equally 
challenging new problems are emerging day to day through number theory”. 

Dfflysf] kl/efiffaf6 of] k'li6 x'G5 ls, ;ª\Vof l;4fGt ul0ftsf] s]Gb| efu xf] . ;ª\Vof ljgf 

ul0ft sNkgf ug{ klg ;lsFb}g . 

;ª\Vofsf] Jofjxfl/s pkof]u (Implication of Number in Daily life) 
b}lgs hLjgsf ;d:of ;dfwfgsf nflu ;ª\Vofsf] pkof]u clgjfo{ 5 . Jofjxfl/s hLjgdf 

cfpg] ljleGg sfo{x¿ h:t}, cfly{s lx;fj lstfa ug{, ;do dfkg ug{, b'/L dfkg ug{, 

pd]/ lx;fa ug{, s'g} klg j:t'sf] u0fgf ug{, ltgLx¿sf] tf}n, nDafO, cfotg, If]qkmn, cflb 

u0fgf ug{ ;ª\Vofx¿sf] pkof]u ul/G5 . ;ª\VofnfO{ lzIfs, k|fWofks, cy{zf:qL, pBf]uL, 

Jofkf/L, /fhgLtL1, s[ifs, dhb'/, tYofª\szf:qL nufot ;Dk"0f{ JolStx¿n] pkof]u ug]{ 

u5{g\ . 

oxfF ;ª\Vof l;4fGtdf k|of]u x'g] ljljw ;ª\Vofx¿sf] kl/ro lbg' ;fGble{s ePsfn] 

b]xfocg';f/ pNn]v ul/Psf] 5 . 

!= k|fs[lts ;ª\Vof (Natural Numbers) 
dfgj ;Eotfdf ;a}eGbf klxn] ljsf; ePsf] ;ª\Vof k|fs[lts ;ª\Vof jf uGtLsf] ;ª\Vof xf] 

. s'g} klg j:t' u0fgf ug{ k|of]u ul/g] ;ª\VofnfO{ uGtLsf ;ª\Vofx¿ (Natural Numbers) 
elgG5 . o:tf ;ª\VofnfO{ uGtLsf ;ª\Vofx¿ (Counting Numbers) klg elgG5 . k|fs[lts 

;ª\VofnfO{ N n] hgfpg] rng 5 . h:t}M N ={ 1, 2, 3, 4, 5, …….} n] ;a} k|fs[lts 

;ª\Vofx¿sf] ;d"xnfO{ hgfpF5 . s'g} b'O{ k|fs[lts ;ª\Vofx¿ hf]8\bf jf u'0fg ubf{ k|fs[lts 

;ª\Vof g} aG5 . t/ b'O{ k|fs[lts ;ª\Vofsf] km/s k|fs[lts ;ª\Vof gx'g klg ;S5 . h:t} M 

2+3 = 5, 5+6 =11, 4×5 = 20, 8-3 = 5,  7-7 = 0 cflb . dflysf] pbfx/0fdf 36fpkmn 0 
k|fs[lts ;ª\Vof xf]Og . t;y{ k|fs[lts ;ª\Vofsf] ;d"xdf 0 sf] cefjdf 36fp lj|mof k"0{f 

gx'g] ePsfn] z"Gosf] cfljisf/ u/L k"0f{ ;ª\Vof W aGof] . 
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@= k"0f{ ;ª\Vofx¿ (Whole Numbers)  
z"Go -0_ ;lxtsf] k|fs[lts ;ª\Vofsf] ;d"xnfO{ k"0f{ ;ª\Vofx¿ (Whole Numbers) elgG5 . 

k"0f{ ;ª\Vofx¿nfO{ W n] hgfOG5 . h:t}M W ={0, 1, 2, 3, 4, 5, ……} n] ;a} k"0f{ 

;ª\Vofx¿sf] ;d"xnfO{ hgfpF5 . s'g} b'O{ k"0f{ ;ª\Vofx¿ hf]8\bf jf u'0fg ubf{ k"0f{ ;ª\Vof g} 

aG5 . t/ b'O{ k"0f{ ;ª\Vofx¿ 36fpFbf k"0f{ ;ª\Vof gaGg klg ;S5 . h:t}M 2 + 3 = 5, 0 + 6 
= 6, 0 × 15 = 0, 8 - 3 = 5, 12 -15 = -3 cflb . lbOPsf] pbfx/0fdf 36fpkmn -3 k"0f{ 

;ª\Vof xf]Og . t;y{, k|fs[lts / k"0f{ ;ª\Vofsf] ;d"xleq hf]8 / u'0fg lj|mof c6fpF5 . hj 

dfgjLo cfjZostfleq 36fp lj|mof ;dfj]z eof], ta k"0f{ ;ª\Vofsf] ;d"xdf C0ffTds 

;ª\Vofx¿ ;dfj]z u/L k"0ff{ª\sx¿ (Z) sf] ljsf; eof] . 

#= k"0ff{ª\s (Integers) 
;a} k|fs[lts ;ª\Vofx¿, ltgLx¿sf] C0ffTds / z"Go ;lxtsf] ;ª\Vofx¿sf] ;d"xnfO{ 

k"0ff{ª\sx¿ (Integers) elgG5 . k"0f{fª\sx¿nfO{ Z n] hgfOG5 . h:t}M Z ={…-3, -2, -1, 0, 
1, 2, 3, 4,…}n] ;a} k"0f{fª\sx¿sf] ;d"xnfO{ hgfpF5 . k"0ff{ª\sx¿nfO{ wgfTds, C0ffTds / 

z"Go u/L 5'6\ofpg ;lsG5 . Z+ = { 1, 2, 3, 4, …} nfO{ wgfTds k"0ff{ª\sx¿, Z- = { …, 
-4, -3, -2, -1} nfO{ C0ffTds k"0ff{ª\sx¿ / {0} z"Go k"0ff{ª\s elgG5 . k"0ff{ª\sx¿nfO{ 

;ª\Vof /]vfåf/f klg b]vfpg ;lsG5 . k"0ff{ª\sx¿sf] hf]8, 36fp / u'0fg lj|mofaf6 cfPsf]  

glthf k"0ff{ª\sx¿leq g} kb{5 eg] efu lj|mofsf] glthf k"0ff{ª\s ;ª\Vof gx'g klg ;S5 . 

h:t} M 2+3 = 5, 2 - 8 = -6, 4×5 = 20,   
 

 = 5,   
 
  cflb . dflysf] pbfx/0fdf 

 

 
 k"0ff{ª\s xf]Og . 

o;sf/0fn] ubf{ lEfGgfTds ;ª\Vof Q sf] cfljisf/ eof] .  

$= cfg'kflts ;ª\Vofx¿ (Rational Numbers)  

 olb a / b b'a} k"0ff{ª\sx¿ x'g\ t/ b   0 eP 
 

 
  sf] ¿kdf JoSt ug{ ;lsg] ;ª\VofnfO{{ 

cfg'kflts ;ª\Vof (Rational Numbers) elgG5 . hxfF . cfg'kflts ;ª\VofnfO{ Q n] 

hgfOG5 . wgfTds / C0ffTds ;ª\Vofx¿ lEfGgx¿ ;dfj]z ePsf] k"0ff{ª\sx¿sf] ;d"x g} 

cfg'kflts ;ª\Vof xf] . h:t}M Q ={ 3, -2, - 
 
, 0, 1,  

 
, 3, 4}n] cfg'kflts ;ª\Vofx¿sf] 

;d"xnfO{ hgfpF5 . cfg'kflts ;ª\Vofx¿sf] ul0ftLo lj|mofx¿ Hff]8, 36fp, u'0fg / efu 

cfg'kflts ;ª\Vofleq g} ug{ ;lsG5 eg] cGo lj|mofx¿ Jfu{d"n, 3gd"n cflb lgsfNg'kg]{ 

cj:yfdf cfg'kflts ;ª\Vofaf6 dfq ;Dej ePg / cGTo gx'g] jf k'g/fj[lTt gx'g] b;dnj 

;ª\Vofx¿sf] cfjZostf b]lvof] . h'g cfjZostfaf6 cgfg'kflts ;ª\Vof Ir. sf] ljsf; 

eof] . 

%= cgfg'kflts ;ª\Vofx¿ (Irrational Numbers)  
cfg'kflts ;ª\Vofx¿ gePsf] ;ª\VofnfO{ cgfg'kflts ;ª\Vof (Irrational Numbers)  
elgG5 . csf]{ zAbdf eGbf cGTo x'g] b;dnj / k'g/fj[lTt b;dnjdWo] s'g}df klg JoSt 

ug{ g;lsg] ;ª\VofnfO{ cgfg'kflts ;ª\Vof elgG5 . cgfg'kflts ;ª\VofnfO{ Ir. n]  

hgfOG5 . h:t}M Ir. ={√ , √ ,  √ 
  ,    1.41421356…}n] cgfg'kflts ;ª\Vofx¿sf] 

;d"xnfO{ hgfpF5 . ;ª\Vof /]vfdf lbOPsf ;a} laGb'x¿n] cfg'kflts ;ª\Vof b]vfpFb}gg\ . 

;ª\Vof/]vfdf kg]{ t/ cfg'kflts gePsf ;ª\Vofx¿ cgfg'kflts ;ª\Vof x'g\ . 
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^= jf:tljs ;ª\Vofx¿ (Real Numbers)  
;ª\Vof k4ltdf cfg'kflts ;ª\Vof / cgfg'kflts ;ª\Vofx¿sf] ;d"xsf] ;+of]hgnfO{ jf:tljs 

;ª\Vof (Real Numbers)  elgG5 . jf:tljs ;ª\VofnfO{ R n] hgfOG5 . R = Q   Ir. hxfF 

Q cfg'kflts ;ª\Vof / Ir cgfg'kflts ;ª\Vof xf] . h:t}M R={  
 
,  √ , 5,   √ 

  ,- 
 
,    

3.41421356…} n] jf:tljs ;ª\Vofx¿sf] ;d"xnfO{ hgfpF5 .   

&= ;+o'St jf hl6n ;ª\Vof (Complex Number)  
H'fg ;ª\VofnfO{ a + ib sf] ¿kdf JoSt ug{ ;lsG5, To:tf] ;ª\VofNffO{ ;+o'St ;ª\Vof 

(Complex Number) elgG5 . hxfF, a / b jf:tljs ;ª\Vofx¿ x'g\ eg] i = √   x'G5, 

h'g sfNklgs xf] . o:tf ;ª\Vofdf ePsf] a nfO{ jf:tljs v08 (Real Part) / b nfO{ 

sfNklgs v08 (Immaginary Part) elgG5 . jf:tljs ;ª\Vof k4ltleq dfq ;Dk"0f{ 

ul0ftLo lj|mofx¿ Ufg{ ;lsFb}g . ;+o'St ;ª\VofnfO{ C n] ;ª\s]t ug]{ ul/G5 . h:t}M ju{ 

;dLs/0f x2 +1=0 sf] xn jf:tljs ;ª\Vofx¿leq c6fPg lsgeg] of] k4ltdf x2=-1  jf x 
= √    kl/eflift 5}g . o;nfO{ ;Dej agfpg] j|mddf sfNklgs ;ª\Vof i nfO{ √     

dfg]/ Pp6f ;ª\VofnfO{ jf:tljs v08 / csf]{ sfNklgs v08 u/L ax+ib sf] ¿kdf JoSt 

u/L x2 + 1= 0 sf] xn klg ;Dej x'g] u/L ;+o'St ;ª\Vof (Complex Number) x¿sf] 

lj:tf/ eof] . Complex Numbersleq ;a} jf:tljs ul0ftLo lj|mofx¿ c6fpF5g\ . o;df 

sfNklgs v08 dfq z"Go ePsf] ;+o'St ;ª\VofnfO{ jf:tljs ;ª\Vof elgG5 . k'gM jf:tljs 

efu z"Go ePsf] ;ª\Vof Immaginary Number x'G5 . ;+o'St ;ª\Vofx¿sf] ;d"xdf ;a} 

jf:tljs ;ª\Vofx¿ c6fpF5g\ . To;}n}, C = {x :x Pp6f a + ib :j¿ksf] ;ª\Vof xf], hxfF a, 
b R / i = √  } 
;ª\Vofx¿sf] lj:tf/nfO{ tnsf] ;d"x lrqdf b]vfOPsf] 5 .  

 

 

 

 

 

 

 

 

Dfflysf] ;d"x lrqaf6, N W Z  Q  R  C  / Ir  R. 

*= Plds]jn ;ª\Vof (Amicable Number)  
s'g} b'O{ cf]6f ;ª\Vofx¿ Pscfk;df Pp6f ;ª\Vofsf cfk"mafx]s ;a} efhsx¿sf] of]ukmn 

csf]{ ;ª\Vof;Fu a/fa/ x'G5 eg] To:tf] ;ª\VofnfO{ Plds]jn ;ª\Vof (Amicable Number) 
elgG5 . h:t}M 220 / 284 df 220 df efhsx¿ 1, 2, 4, 5, 10, 11, 20, 22, 44, 55 / 110 
x'G5g\ . oL ;a} efhsx¿sf] of]ukmn 1+2+ 4+5+10+11+20+22+44+55+110 = 284 
x'G5 . To:t} u/L 284 sf efhsx¿ 1, 2, 4, 71 / 142 x'Gf\ . oL ;a} efhsx¿sf] of]ukmn 

                       Jff:tljs ;ª\Vofx¿ (R) 
                           cfg'kflts ;ª\Vofx¿ (Q)  
cgfg'kfltsx¿ 
 ;ª\Vofx¿ (Ir.)                   
 

 

         Kf"0ff{ª\sx¿ (Z) 
    Kf"0f{ ;ª\Vofx¿ (W) 

k|fs[lts ;ª\Vof 

(N) 
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1+2+ 4+71+142 = 220 x'G5 . oL b'O{ ;ª\Vofx¿ 220 / 284 Pscfk;df Plds]jn ;ª\Vof 

x'g\ . o:tf ;ª\VofnfO{ g]kfnLdf ldq ;ª\Vof elgG5 . 

(= aLh ul0ftLo ;ª\Vof (Algebraic Number)  
h'g ;ª\VofNffO{ s'g} aLh ul0ftLo ;dLs/0fsf] cg'kflts u'0ffª\s ePsf] d"n (Root) sf] 

¿kdf JoSt ug{ ;lsG5 eg] To;nfO{ aLh ul0ftLo ;ª\Vof (Algebraic Number) elgG5 . 

h:t} M 3x -1 = 0 af6 k|fKt x'g] dfg 
 

 
   aLhul0ftLo ;ª\Vof xf] .     

!)= 6«fG;]G8]G6n ;ª\Vof (Transcendental Number)  
h'g ;ª\Vofsf] s'g} aLh ul0ftLo ;dLs/0fdf cg'kflts u'0ffª\s;Fu} d"n (Root) x'Fb}g To:tf] 
;ª\VofnfO{ 6«fG;]G8]G6n ;ª\Vof (Transcendental Number) elgG5 . h:t}M           
cflb . 6«fG;]G8]G6n ;ª\Vofx¿sf] ;d"x cgfg'kflts ;ª\Vofx¿sf] ;d"xsf] pk;d"x x'G5 . 

k|To]s 6«fG;]G8]G6n ;ª\Vof cgfg'kflts ;ª\Vof x'G5g\ t/ k|To]s cgfg'kflts ;ª\Vof clgjfo{ 

¿kdf 6«fG;]G8]G6n ;ª\Vof gx'g klg ;S5g\ . 

!!= lg/k]If ;ª\Vof (Absolute Number)  
s'g} ;ª\s]t jf cIf/n] ghgfO{ To;sf] dfg g} n]v]/ hgfpg] ;ª\VofnfO{ lg/k]If ;ª\Vof 

(Absolute Number)  elgG5 . h:t}M     √  cflb . 

!@= efjfTds jf cd"t{ ;ª\Vof (Abstract Number)  
s'g} lglZrt j:t'sf] ;Gbe{df s'g} ;xof]u ljgf g} JoSt ul/g] ;ª\VofnfO{ efjfTds jf cd"t{ 

;ª\Vof (Abstract Number)  elgG5 . A particular object is called an abstract 
number. 

!#= d"t{ ;ª\Vof (Concrete Number)  
s'g} ljlzi6 PsfO jf j:t'sf] ;xof]udf JoSt ul/g] ;ª\VofnfO{ d"t{ ;ª\Vof (Concrete 
Number)  elgG5 . h:t}M 5 hgf dflg;, 2 306f, 4 cf]6f a;, hxfF 5, 2, 4 cd"t{ 

;ª\Vofx¿ x'g\ . 

/f]dg ;ª\Vof k|0ffnL (Roman Number System) 
k|frLg ;ª\Vofª\sg k4ltdWo] ;Lldt ¿kdf eP klg cem} k|of]u ul//x]sf] k4lt /f]dg k4lt 

xf] . of] +;ª\Vof k4lt klg hf]8 k4ltdf cfwfl/t 5 . /f]dgx¿n] ;'?df ;ª\Vofx¿ Hfgfpg] 

;ª\s]tsf] ¿kdf xftsf cf}Fnfx¿sf] lrq, xftsf] k~hfsf] lrq k|of]u ub{y] . kl5 cfP/ 

xftdf ePsf cf}Fnfx¿sf] lrq k|of]u u/]/ V, b'O{ xftsf cf}Fnfx¿af6 X, ztfAbL (Century) 
af6 C / dfOn (Mile) af6 M sf] ljsf; ePsf] dflgG5 . /f]dg ;ª\Vofx¿ cfhsn klg 

38Ldf, lstfasf cWofox¿sf] ;ª\Vof hgfpg, r'gfjsf dtx¿sf] u0fgf ug{ cflb cGo 

:yfgx¿df k|of]u ul/G5 . /f]dg ;ª\Vof k4ltdf k|of]u x'g] ;ª\s]t / ltgLx¿sf] ;fª\lVos 

dfg tnsf] tflnsfdf lbOPsf] 5 . 

/f]dg ;ª\Vofsf ;ª\s]tx¿ I V X L C D M 

;fª\lVos dfg 1 5 10 50 100 500 1000 
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/f]dg ;ª\Vof k4ltsf] k|f/Dedf I, X, C / M u/L rf/ cf]6f cfwf/e"t ;ª\s]tx¿ /x]sf] 

b]lvG5 . o;af6 cª\sx¿ Wf]/} bf]xf]l/g] ePsfn] pgLx¿n] V, L / D cfljisf/ u/] . 

/f]dg ;ª\Vof k|0ffnLdf ;ª\Vofª\sgx¿ n]Vg] lgodx¿ 

!= hf]8sf] lgod (Law of Addition)M s'g} klg /f]dg ;ª\Vofsf] dfg To;df k|of]u ePsf 

cfwf/e"t ;ª\Vofª\sgx¿ Hff]8]/ lgsflnG5 . o;/L hf]8]/ n]Vbf ;fgf] ;ª\Vofª\sgnfO{ 

bfofFlt/ n]lvG5 . 

     h:t} M XVI = X+V+I  = 10+5+1 = 16   
       CCXI = C+C+X+I = 100+100+10+1 =211 
@= 36fpsf] lgod (Law of Subtraction)M o; ;ª\Vof k4ltdf 36fpFbf 7'nf] ;ª\Vofª\ssf] 

afFoflt/ ;fgf] ;ª\Vofª\s Psk6s dfq 36fOG5 . ;ª\Vofª\sx¿ 36fpFbf vf; 

;ª\Vofª\sx¿ Dfq 36fpg'kb{5 . o; k4ltdf I nfO{ V / X af6, X nfO{ L / C af6 

tyf  C nfO{ D / M af6 36fOG5 . h:t}M  

IV = 5 – 1  = 4 
CM = 1000 -100 = 900 

#= bf]xf]¥ofpg] lgod (Law of Repetition)M o; k4ltdf ;ª\Vofª\sx¿ n]Vbf cfwf/e"t   

   ;ª\s]tx¿ dWo] I, X, C / M a9Ldf ltg÷ltg k6s;Dd bf]xf]¥ofpg] ul/G5 . t/   

   ;ª\s]tx¿ V, L, / D eg] bf]xf]¥ofP/ n]lvFb}g . h:t}M  XXV = 10+10+5  = 25 
 MMMVIII= 1000 +1000+1000+5+3 = 3008 

$= /f]dg ;ª\Vofª\sdf ;ª\s]tsf] :yfg (Position of Syombles in a Roman  
  Numeral)M o; 36fpsf] lgoddf lbOPsf] cj:yf afx]s  /f]dg ;ª\Vofª\sg k|0ffnLdf   

  ;ª\Vofx¿ afofFaf6 bfofFlt/ 7'nf]b]lv ;fgf];Dd j|md ldnfP/ n]lvG5 . h:t}M ;ª\Vof  

  MCXXIII df klxn] xhf/sf] ;ª\s]t, To;kl5 j|mdzM ;o, b; / Pssf] ;ª\s]t  

  n]lvG5 . 

%= u'0fgsf] lgod (Law of Multiplication) M /f]dg ;ª\Vof k4ltdf olb s'g} cª\ssf] 

dfly t];f]{ w;f{ (Bar) /flvPdf o;sf] dfg ;ª\Vofª\ssf] dfgeGbf 1000 u'0ffn] a9\5 . 

h:t}M 

  ̅ = 1000×10 = 10000 
    ̅̅ ̅̅  = 1000×15 = 15000 

/f]dg ;ª\Vofª\sg k4ltsf ljz]iftfx¿ 

o; k4ltdf ;ft cf]6f ;ª\s]tx¿ I, V, X, L, C, D /  M sf] k|of]u ul/G5 . 

of] k4ltdf cª\sx¿  a9Ldf ltg k6s bf]xf]¥ofP/ n]lvG5 .  

of] k4lt hf]8 tyf 36fp l;4fGtdf cfwfl/t 5 . 

o; k4ltdf 7'nf 7'nf ;ª\Vofx¿ n]Vbf u'0fg l;4fGtsf] klg k|of]u ul/G5 . 

. 
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lxGb" c/]las ;ª\Vof k|0ffnL (Hindu Arabic Number System) 
lxGb"x¿n] ;ª\Vof hgfpg ljleGg lsl;dsf] ;ª\s]tx¿ k|of]u u/] . tL ;ª\s]tx¿ 0, 
1, 2, 3, 4, 5, 6, 7, 8, 9 u/L 10 cf]6f 5g\ . Tolt dfq xf]Og oL ;ª\s]tx¿sf] k|of]u 

u/L c¿ 7"nf ;ª\Vof s;/L n]Vg] eGg] lgod klg :yflkt u/] . vf; u/L “z"Go” sf] 

k|of]u ;aeGbf klxn] lxGb"x¿n] g} u/]sf] eGg] dflgG5 . lxGb"x¿af6 of] 1fg c/a -

clxn]sf] O/fs, O/fg_ ;Dd k'Uof] . c/asf ljåfgx¿n] of] ;ª\Vofª\sx¿nfO{ klZrdL 

;Eotfdf o"/f]klt/ nuL k|rf/k|;f/ u/] . To;}n] of] k|0ffnLnfO{ lxGb" c/]las ;ª\Vof 

k|0ffnL elgG5 . o; k|0ffnLdf ;ª\Vofx¿nfO{ b; b;sf] ;d"xdf /flvg] ePsf]n] 

o;nfO{ b;dnj ;ª\Vof k|0ffnL klg elgG5 . b;dnj (deci) zAb Nofl6g efiffaf6 

cfPsf] xf] h;sf] cy{ b; eGg] x'G5 . lxGb" c/]las ;ª\Vof ;ª\s]t ;j{k|yd O;fk"j{ 

@%) df ;d|f6 czf]såf/f lgld{t :tDedf e]l6Psf] lyof] . O;fk"j{ !)) df ef/tsf] 

k'gf tyf gfl;ssf u'kmfx¿df klg oL ;ª\Vof ;ª\s]tx¿ kfOPsf lyP . To;a]nf 

kfOPsf gd'gfx¿df z"Gosf] k|of]u ePsf] kfOFb}g . cf7f}F, gjf}F ztfAbLlt/ dfq z"Gosf] 

k|of]u ;'? eof] . OZjL ;Djt\ *@% df kl;{ofsf ul0ft1 Al-Khowarizmi n] z"Go 

;lxtsf] lxGb"c/]las ;ª\Vof k|0ffnLsf af/]df JofVof u/]sf 5g\ . of] ;Vof k|0ffnL 

cf7f}Fb]lv P3f/f}F ztfAbL;Dd ljsf; ePsf] dflgG5 . ;f]x|f}F ztfAbLdf dfq of] k|0ffnL 

k|rngdf cfof] . 

lxGb" c/]las ;ª\Vof k|0ffnLsf ljz]iftfx¿  

o; k|0ffnLdf hDdf b; cf]6f -0, 1, 2, 3, 4, 5, 6, 7, 8, 9_ cª\sx¿ 5g\ .  

oL b; cf]6f cª\sx¿ k|of]u u/]/ hlt klg 7"nf ;ª\Vofx¿ n]Vg ;lsG5 .  

o; k|0ffnLsf] cfwf/ b; 5 .  

k|To]s cª\ssf] dfg :yfgcg';f/ km/s x'G5 . 

of] ;ª\Vof k|0ffnL :yfgdfgdf cfwfl/t 5 .  

b'O{ jf ;f]eGbf a9L cª\sx¿af6 ag]sf ;ª\Vofx¿df k|To]s cª\ssf] ltg cf]6f 

dfgx¿ -b]Vg] dfg, :yfg dfg / s'n dfg_ x'G5g\ . h:t}M ;ª\Vof 756 df 7 sf] b]Vg] 

dfg 7 xf], :yfgdfg 100 xf] eg] s'n dfg 700 xf] . 
o; k|0ffnLdf b;dnj laGb'sf] k|of]u ePsf] 5 . h;n] ubf{ PseGbf ;fgf ;ª\Vofx¿ 

klg n]Vg ;lsG5 . 

o; k|0ffNfLdf z"Gosf] k|of]u 5 . z"Gosf] klg :yfgcg';f/sf] dfg x'G5 . 

s'g} klg ;ª\Vofª\ssf] dfg To;df k|of]u ePsf ljleGg cª\sx¿sf] s'n dfgsf] 

of]ukmn;Fu a/fa/ x'G5 . h:t}M 548 = 5×100+4×10+8×1=500+40+8 
s'g} klg ;ª\Vofdf k|of]u ePsf cª\sx¿nfO{ bfofFlt/ nluPdf To;sf] :yfgdfg b; 

3ftsf] u'0ffn] 36\5 eg] afofFlt/ nluPdf b; 3ftsf] u'0ffn] a9\5 . h:t}M  347 df 

4 bfFoflt/ nUbf 374 / afofFlt/ nfFbf 437 x'G5 . 

b'O{ jf ;f]eGbf a9L cª\sx¿af6 ag]sf ;ª\Vofsf] :yfgdfg cg';f/ lj:tf/ u/L 

b]vfpg ;lsG5 . h:t}M 432 = 4×102+3×101+2×100=400+30+2 
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b; afx]s cGo cfwf/df /x]sf ;ª\Vofx¿ 

dfgj Oltxf;sf] k|frLg P]ltxfl;s sfnb]lv jt{dfg;Dd ljleGg ;Eotfdf ;d'bfosf 

dflg;n] cfˆg} k|sf/sf] ;ª\Vof k4lt / ;ª\Vofsf cfwf/ Kf|of]u u/]sf] kfOG5 . xfdLn] k|of]u 

ub}{ cfPsf] jt{dfg ;ª\Vof k4lt cfwf/ !) df /x]sf] 5 . dfgj ljsf;j|mddf ha 7'nf 

;ª\Vofx¿ k|of]u ug'{kg]{ cfjZostf dx;'; eof] Tolt a]nfb]lv g} ;ª\VofnfO{ ;d"xdf 

ljefhg u/]/ Pp6f cfwf/df uGg] u/]sf] x'g'kb{5 . xftsf cf}Fnf k|of]u u/]/ cfwf/ % df 

uGtL ug]{ tyf cfwf/ @) df ;d"x agfO{ uGtL ug]{ rng xfd|f] d'n'sdf clxn];Dd kfOG5 . 

s]jn uGtL ug{sf nflu dfq cfwf/ !) afx]s cGo cfwf/df ulgof] eg] jf o:t} lj|mofsnfk 

ljBfyL{nfO{  ug{ nufOof] eg] To;n] ul0ft lZfIf0fdf Tolt dxTTj g/fVnf t/ Ps cfwf/df 

/x]sf ;ª\VofnfO{ csf]{ cfwf/df kl/jt{g ug]{ afgLsf]  ljsf; u/fpg ;s]df ul0ftsf] 9fFrf 

ljBfyL{n] a'em\g ;Sg]5g\ . o;n] eljiodf pRr cWoogsf nflu cfwf/ tof/ kfg]{ 5 . 

ul0ft b; cfwf/ k4ltdf ag]sf] 5 t/ klg sDKo'6/ cflbdf eg] b'O{ cfwf/ k4ltsf] Kf|of]u 

u/L sfo{ ;Dkfbg ul/G5 . t;y{ b; cfwf/ k4lt dfq kof{Kt x'Fb}g . s'g}  klg s'/fsf] wf/0ff 

k|i6 agfpg b'O{ jf ltg p:t} k|sf/sf u'0fx¿ ePsf ljifoj:t'sf] t'ngfTds cWoog 

x'g'kb{5 . To;}n] b; cfwf/ k4ltsf] 1fg j[l4sf nflu låcfwf/ / k~r cfwf/ k4ltsf] af/]df 

hfgsf/L cfjZos 5 . h;/L cIf/x¿ ldn]/ zAb aGb5, To:t} u/L cª\sx¿ ldnfP/ ;ª\Vof 

n]lvG5 . cª\sx¿sf] ;+/rgfn] hgfpg] ;ª\Vof k4ltcg';f/ km/s km/s x'G5 . ;fdfGotof 

lgDg cfwf/ k|0ffnLdf ;ª\Vofx¿ n]Vg] / lj|mof ug]{ ul/G5 . 

!= b;dnj ;ª\Vof -b; cfwf/ ;ª\Vof_ 

@= låcfwf/ ;ª\Vof -b'O{ cfwf/ ;ª\Vof_ 

#= k~r cfwf/ ;ª\Vof -kfFr cfwf/ ;ª\Vof_ 

b;dnj ;ª\Vof, låcfwf/ ;ª\Vof / k~r cfwf/ ;ª\Vofx¿sf] ljj/0f tn tflnsfdf 

lbOPsf] 5 . 
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lsl;d 

k|of]u x'g] 

cfwf/e"t 

cª\sx¿sf] 

;ª\Vof 

k|of]u x'g  

;Sg] 

cª\sx¿ 

 

;ª\s]t 

 

lrGg] s;/L < 

 
 
b
;
d
n
j
 

;
ª
\V
o
f 

 
-b
;
 

c
fw

f/
 
;
ª
\V
o
f_
 

 

 

 

b; cf]6f 

 
 
 

0,1,2,3,4, 
5,6,7,8,9 

 
 
 
25310 
82110 

b;dnj ;ª\Vof lgdf{0fdf 0, 1, 2, 3, 4, 5, 6, 7, 
8 / 9 u/L b; cf]6f cª\sx¿sf] k|of]u ul/G5 .  

;ª\Vof lgdf{0fdf 5, 6, 7, 8 / 9 dWo] sDtLdf 

s'g} Pp6fsf] k|of]u ePdf Tof] ;ª\Vof :jtM g} 

b;dnj ;ª\Vof x'G5 . t/ 0 / 1 dfq jf 0, 1, 
2, 3 / 4 sf] dfq k|of]u u/]/ klg of] ;ª\Vof 

lgdf{0f ;lsg] ePtf klg låcfwf/÷k~r cfwf/ 

;ª\Vof;Fu em'lSsg] x'Fbf ;ª\s]tdf hgfpg'kb{5 . 

h:t}M 110110 , 214310 

lå
c
fw

f/
 

;
ª
\V
o
f 

 

b'O{ cf]6f 

 
0,1 

 
10102 
111012 

låcfwf/ ;ª\Vof lgdf{0fdf 2, 3, 4, 5, 6, 7, 8 / 9 
sf] k|of]u x'Fb}g, s]jn 0 / 1 sf] dfq kof]u x'G5 . 

h:t}M 11012 

 
 
 
 
 
k
~
r
 

c
fw

f/
 

;
ª
\V
o
f 

 

 

kfFr cf]6f 

 
 

0,1,2,3,4 

 
 
2345 
21025 

k~r cfwf/ ;ª\Vof lgdf{0fdf 5, 6, 7, 8 / 9 sf] 

k|of]u x'Fb}g, s]jn 0, 1, 2, 3 / 4 sf] dfq kof]u 

x'G5 . t/ 0 / 1 dfq k|of]u u/]/ klg of] ;ª\Vof 

lgdf{0f ug{ ;lsg] ePtf klg låcfwf/ ;ª\Vof;Fu 

em'lSsg] x'Fbf ;ª\s]tdf hgfpg' kb{5 . h:t}M 

11015 

 

!= låcfwf/ ;ª\Vof k4lt (Binary Numeration System) 
 ljB'tLo ;ls{6o'St jt{dfg ;dosf] ;a} hfgsf/L sDKo'6/n] cfwf/ 2 df /]s8{ ub{5 / 

s]Gb|Lo k|zf]wgn] cfwf/ 2 df g} hfgsf/LnfO{ cg'jfb u/L k|ltkmn lbg] ub{5 . låcfwf/ 

;ª\Vof k4ltdf hDdf b'O{ cf]6f cª\sx¿ 0 / 1 x'G5g\  / ;ª\Vofsf] cfwf/ 2 x'G5 . låcfwf/ 

;ª\VofnfO{ 5'6\ofpg ;ª\Vofsf] k5fl8 k|Too (Suffix) 2 sf] k|of]u ul/G5 . h:t}M låcfwf/ 

;ª\Vof k|0ffnLdf 11012 nfO{ k9\bf b'O{ cfwf/ Ps, Ps, z"Go, Ps eg]/ kl9G5 . låcfwf/ 

;ª\VofnfO{ :yfgdfg tflnsfdf Ps, b'O{, rf/, cf7, ;f]x|, =====jf 20
 , 21,  22 , 23 , 24

 ==== df 

n]lvG5 .   
Pp6f Jojxfl/s pbfx/0f cWoog u/f}F .  lw/h / ;ª\uLtfn] cfkm";Fu ePsf] u'RrfnfO{ 

;d"xdf /fVg] / kf]sf] kfg]{ ljz]if lgod agfP5g\ . 

 1 dfq eP v'Nnf /fVg]  

 2 cf]6f eP y}nLdf xfNg] jf 2 u'Rrf = 1 y}nL 
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 3 cf]6f u'Rrf eP 1 y}nL / 1 v'Nnf  

 4 cf]6f u'Rrf eP 2 y}nL eof] / 2 y}nL ePkl5 emf]nfdf  xfNg]  

 jf 4 u'Rrf = 2 y}nL = 1 emf]nf 

 o;}u/L 2 emf]nfsf] 1 afs; / 2 afs;sf] 1 af]/f eP5 . 

lw/hn] cfkm";Fu ePsf] u'RrfnfO{ 11112 n] hgfP5g\ . pgL;Fu hDdf slt cf]6f u'Rrfx¿  

/x]5g\ .  

tnsf] tflnsfdf gofF k|0ffnLdf s;/L ;ª\VofnfO{ n]lvG5 eGg] b]vfOPsf] 5 .                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

u'Rrfsf] 

;ª\Vof 

afs; 

(8) 
emf]nf 

(4) 
y}nL 

(2) 
v'Nnf 

(1) 
låcfwf/ ;ª\Vof n]Vg] tl/sf 

 

1    1 1 v'Nnf = 1  

2   1 0 1 y}nL, 0 v'Nnf = 10 

3   1 1 1 y}nL, 1 v'Nnf =  11 

4  1 0 0 1 emf]nf, 0 y}nL, 0 v'Nnf = 100 

5  1 0 1 1 emf]nf, 0 y}nL, 1 v'Nnf = 101 

6  1 1 0 1 emf]nf, 1 y}nL, 0 v'Nnf = 110 

7  1 1 1 1 emf]nf, 1 y}nL, 1 v'Nnf = 111 

8 1 0 0 0 1 afs;, 0 emf]nf, 0 y}nL, 0 v'Nnf = 
1000 

9 1 0 0 1 1 afs;, 0 emf]nf, 0 y}nL, 1 v'Nnf = 
1001 

10 1 0 1 0 1 afs;, 0 emf]nf, 1 y}nL, 0 v'Nnf = 
1010 

11 1 0 1 1 1 afs;, 0 emf]nf, 1 y}nL, 1 v'Nnf = 
1011 

12 1 1 0 0 1 afs;, 1 emf]nf, 0 y}nL, 0 v'Nnf = 
1100 

13 1 1 0 1 1 afs;, 1 emf]nf, 0 y}nL, 1 v'Nnf = 
1101 
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14 1 1 1 0 1 afs;, 1 emf]nf, 1 y}nL, 0 v'Nnf = 
1110 

15 1 1 1 1 1 afs;, 1 emf]nf, 1 y}nL, 1 v'Nnf = 
1111 

 

cyf{t\  1 afs; + 1 emf]nf + 1 y}nL + 1 v'Nnf   
   = 8 + 4 + 2 + 1 
   = 15 cyf{t\ 11112 = 15  
Tf;y{, lw/h;Fu 15 cf]6f u'Rrf /x]5g\ . p;n] n]v]sf] ;ª\Vof låcfwf/ k|0ffnLdf 5 hxfF 0 / 
1 u/L hDdf 2 cf]6f ;ª\s]tx¿ dfq k|of]u ePsf 5g\ . 
11112 = 1×23+1×22+ 1×21+1×20   

  = 8 + 4 + 2 + 1 
  = 15 (of] b; cfwf/sf] ;ª\Vof xf])  

ljBfyL{x¿nfO{ låcfwf/ ;ª\Vof k4ltsf ;ª\Vofx¿sf] wf/0ffsf nflu ljleGg lj|mofsnfkdf 

;+nUg u/fpg ;lsG5 . h:t}M p7]sf] ljBfyL{n] 1 / a;]sf] ljBfyL{n] 0 hgfpg] u/L sIffdf 

ePsf ljBfyL{ ;ª\Vof hgfpg] Pp6f gd'gf tof/ kfg{ ;lsG5 . o:t} gd'gf lrdx¿nfO{ nx/} 

/fv]/ an]sf] aTtLn] 1 / lge]sf] aTtLn] 0 hgfpg] u/L låcfwf/ ;ª\Vof k4ltsf] ;ª\Vof 

b]vfpg ;lsG5 . tnsf] lrqx¿df låcfwf/ ;ª\Vof 100102 nfO{ hgfpg] ljBfyL{x¿sf] 

df]8n / ;ª\Vof 10112 hgfpg] aTtLsf] df]8n b]vfOPsf] 5 . 

 

låcfwf/ ;ª\VofnfO{ b;dnj ;ª\Vofdf ¿kfGt/0f 

låcfwf/ ;ª\VofnfO{ PsfO, b'O{ / b'O{sf] 3ftdf JoSt ug{ ;lsG5 . låcfwf/ ;ª\VofnfO{ 

b;dnj ;ª\Vofdf ¿kfGt/ ubf{ ;ª\Vofdf k|of]u ePsf k|To]s ;ª\s]tnfO{ bfFofaf6 b'O{sf] 

3ftsf] ¿kdf JoSt u/L ;/n ug'{kb{5 . of] tYonfO{ tnsf] tflnsfdf b]vfOPsf] 5 . 

b'O{sf] 3ftsf] ¿kdf 25 24 23 22 21 20 

b;dnj ;ª\Vofsf] dfg  32 16 8 4 2 1 

låcfwf/ cª\s 1 1 0 1 0 1 
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pbfx/0fM 1101012 nfO{ b;dnj ;ª\Vofdf ¿kfGt/ ug'{xf];\ . 

1101012 = 1×25 +1×24+0×23 +1×22+0×21+1×20 
              = 32+16+0+4+0+1 
              = 53 
b;dnj ;ª\VofnfO{ låcfwf/ ;ª\Vofdf ¿kfGt/ 

 b; cfwf/sf] ;ª\VofnfO{ 7f8f] ¿kdf /fvL 2 n] efu ug]{ / efukmn;Fu} bfFofefu + 
lrx\g lbO{ 0 jf 1 s] z]if /xg] xf] Tof] n]Vg]  

 km]/L 2 efu u/L dflys} 0 jf 1 s] z]if /xG5 Tof] b]vfpg]  

 o;/L of] k|lj|mof 0 gcfP;Dd lg/Gt/ ug]{  

 cGTodf z]if cª\sx¿ clGtd -tn_ b]lv dfly -;'?_ j|mdzM n]Vg] / pSt ;ª\Vofdf 

låcfwf/sf] ;ª\s]t k|of]u ug]{  

 

pbfx/0f M 58 nfO{ låcfwf/ ;ª\Vofdf ¿kfGt/0f ug'{xf];\ . 

b'O{sf] 3ft 25 24 23 22 21 20 

b;dnj ;ª\Vof 32 16 8 4 2 1 

låcfwf/ cª\s 1 1 1 0 1 0 

 
58 df Pp6f 32 x'G5 / z]if 58 – 32 = 26 
26 df Pp6f 16 x'G5 / z]if 26 – 16 = 10 
10 df Pp6f 8 x'G5 / z]if 10 – 8 = 2 
2 df z"Gocf]6f 4 x'G5 / z]if 2 – 0 = 2 
2 df Pp6f 2 x'G5 / z]if 2– 2 = 0 
0 df z"Gocf]6f 1 x'G5 / z]if = 0 
To;}n] 58 = 1 × 32 + 1 × 16 + 1 × 8 + 0 × 4 + 1 × 2 + 0 ×1    
                  =1110102 
Dfflysf] k|lj|mofnfO{ 5f]6s/Ldf b]vfpFbf, 

           2    58  z]if   

      2    29 +  0 
 2    14 +  1  

           2    7  +   0 
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 2    3  +   1 
     2    1  +   1 

0 +  1 
Zf]ifnfO{ tnaf6 dfly n]Vbf, 58 = 1110102 

låcfwf/ :fª\Vofsf] hf]8 / 36fp  

+ 0 1  - 102 1 0 

0 0 1  0 102 1 0 

1 1 102  1 1 0  

  102 0  

ljleGg tl/sfx¿ k|of]u u/L låcfwf/ ;ª\Vofsf] hf]8 / 36fp lj|mof ug{ ;lsG5 . oxfF hf]8 

tyf 36fpsf b'O{ tl/sf pNn]v ul/Psf] 5 . låcfwf/ ;ª\Vofª\sgsf] :yfgdfgnfO{ u'Rrf, 

y}nL, emf]nf, afs;, af]/f cflb zAbx¿n] gfdfª\sg ul/Psf] 5 . b'O{ ;ª\Vofx¿nfO{ :yfgdfg 

tflnsf /fv]/ hf]8 tyf 36fp lj|mof ul/Psf] 5 . 

Hf:t}M  != hf]8 M 11112 + 10102                 @= 36fp M 11012 - 01102 

 

 
 
 

 

tl/sf M ! 

klxnf] k|Zg -hf]8_ df 1 u'Rrfdf 0 u'Rrf hf]8\bf 1 u'Rrf x'G5 . 1 y}nL;Fu 1 Yf}nL hf]8\bf 1  
emf]nf, 0 y}nL (1+1=102) x'g] ePsf]n] y}nLsf] :yfgdf 0  /xG5 eg] 1 emf]nf xft nfUof] 

cfpF5 . xft nfUof] 1 em]fnfdf 1 emf]nf hf]8\bf 1 afs;, 0 emf]nf (1+1=102) x'G5 . km]/L 

emf]nfsf] :yfgdf 0 /xG5 eg] xft nfu]sf]  1 afs;df 1 afs;  / km]/L 1 afs; hf]8\bf 1 
afs; 1 af]/f (1+1+1=112) x'G5 . t;y{, 11112 + 10102 = 110012 x'G5 . 

bf];|f] k|Zg -36fp_ df 1 u'Rrfaf6 0 cf]6f u'Rrf 36fpFbf 1 u'Rrf  afFsL x'G5 . 0 y}nLaf6 1 
y}nL 36fpg gldNg] ePsf]n] 1 emf]nf ;fk6L lnO{ y}nLdf ¿kfGt/ ubf{ 2 y}nL x'G5, h'g 1 
y}nLdf hf]8]/ 1 36fpFbf 1  y}nL z]if /xG5 . To:t}u/L 0 emf]nfaf6 1 em]fnf 36fpg gldNg] 

ePsf]n] 1 afs; ;fk6L lnO{ emf]nfdf ¿kfGt/ ubf{ 2 emf]nf x'G5, h'g 1 em]fnfdf hf]8]/ 1 
36fpFbf 1 emf]nf z]if /xG5 . ca, 0 afs;af6  0 afs; 36fpFbf  0 afs; z]if /xG5 . 

t;y{, 11012 - 01102 = 01112 x'G5 . 

tl/sf M @ 

11112 + 10102 = (1×23 + 1×22 + 1×21 + 1×20) + (1×23 + 0×22 + 1×21 + 0×20) 

Af]f/f afs; Efmf]nf y}nL u'Rrf 

 
+ 

1 
1 

1 
0 

1 
1 

1 
0 

1 1 0 0 1 

Af]f/f afs; Efmf]nf y}nL u'Rrf 

     
_ 

1 
0 

1 
1 

0 
1 

1 
0 

 0 1 1 1 Draf
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    = (1×8 + 1×4 + 1×2 + 1×1) + (1×8 + 0×4 + 1×2 + 0×1) 
                      = (8 + 4 + 2 + 1) + (8 + 0 + 2 + 0) 

   = 1510 + 1010 
             = 2510 = 110012 
11012 - 01102= (1×23 + 1×22 + 0×21 + 1×20) - (0×23 + 1×22 + 1×21 + 0×20) 

   = (1×8 + 1×4 + 0×2+ 1×1) - (0×8 + 1×4 + 1×2 + 0×1) 
                      = (8 + 4 + 0 + 1) - (0 + 4 + 2 + 0) 
                      = 1310 - 610 
             = 710 = 01112 
 

@= k~r cfwf/ ;ª\Vof k4lt (Quinary Numeration System) 
 b;dnj k4ltdf b; cf]6f cª\sx¿sf] k|of]u x'G5 eg] k~r cfwf/ ;ª\Vof k4ltdf hDdf 

kfFr cf]6f cª\sx¿ 0, 1, 2, 3 / 4 k|of]u x'G5g\  / ;ª\Vofsf] cfwf/ 5 x'G5 . o; k4ltdf 

kfFr÷kfFrsf] ;d"x agfpg] ePsfn] o; k|0ffnLnfO{ kfFr dnj (Pentacimal) k4lt klg eGg 

;lsG5 . k~r cfwf/ ;ª\VofnfO{ 5'6\ofpg ;ª\Vofsf] k5fl8 k|Too (Suffix) 5 sf] k|of]u 

ul/G5 . h:t}M k~r cfwf/ ;ª\Vof k|0ffnLdf 4235 nfO{ k9\bf kfFr cfwf/ rf/, b'O{, ltg eg]/ 

kl9G5 . k~r cfwf/ ;ª\VofnfO{ :yfgdfg tflnsfdf Ps, kfFr, klRr;, 5 ;o klRr;, 

=====jf 50
 , 51,  52 , 53 , 54

 ==== df n]lvG5 . t;y{ x/]s ;ª\VofnfO{ Ps, kfFr / kfFrsf] 

3ftdf JoSt ug{ ;lsG5 .  

Pp6f Jojxfl/s pbfx/0f cWoog u/f}F, 23 cf]6f n6\7LnfO{ b;dnj / k~rcfwf/ -kfFrdnj_ 

k|0ffNfLcg';f/ ;d"xdf ljefhg u/L tL ;ª\Vofx¿nfO{ hgfpg] tl/sfaf/] hgfOPsf] 5 .  

| | | | | | | | | | | | | | | | | | | | | | | 

       b;dnj k|0ffnLdf                           k~rcfwf/ k|0ffnLdf 

 

     
 
 

 

                                                           | | |                                                                                  

| | |  

                                      2310                       435           
Dfflysf] lrqdf klxnf] lrqdf 23 cf]6f n6\7LnfO{ b;dnj k|0ffnLdf /flvPsf] 5 . o;df  b; 

n6\7LnfO{ 10/10 sf] 2 ;d"x agfP kl5 3 n6\7Lx¿ afFsL /x]sf 5g\ . pSt ;ª\VofnfO{ 

b;dnj ;ª\Vof ;ª\s]tdf n]Vbf 2310 n]lvG5 . To:t}u/L bf];|f] lrqdf 23 cf]6f n6\7LnfO{ 

kfFrdnj  

| | | | | | | | | |  

| | | | | | | | | |  | | | | |  

| | | | |  

| | | | |  

| | | | |  
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-k~rcfwf/_ k|0ffnLdf /flvPsf] 5 . o;df b; cf]6f n6\7LnfO{ 5/5 sf 4 ;d"x agfPkl5 3 
n6\7Lx¿ afFsL /x]sf 5g\ . pSt ;ª\VofnfO{ k~r cfwf/ k4ltsf]  ;ª\s]tdf n]Vbf 435 
n]lvG5 .   
    b;dnj ;ª\Vof / k~r cfwf/ k4ltsf] ;ª\Vofsf] ;DaGwnfO{ tnsf] tflnsfdf lbOPsf] 5 

b;dnj 

;ª\Vof 

kfFr cfwf/ Ans k~r cfwf/ k4ltsf 

;ª\Vofx¿ 

 k~r cfwf/ 

;ª\Vof 

;ª\s]t 

55 54 53 52 51 50 

1 ■      1 15 

2 ■   ■      2 25 

3 ■   ■   ■      3 35 

4 ■   ■   ■   ■      4 45 

5 ■■■■■     1 0 105 

6 ■■■■■    ■     1 1 115 

7 ■■■■■    ■   ■     1 2 125 

8 ■■■■■    ■   ■   ■     1 3 135 

9 ■■■■■    ■   ■   ■   ■     1 4 145 

10 ■■■■■  ■■■■■     2 0 205 

11 ■■■■■   ■■■■■    ■     2 1 215 

38 ■■■■■  ■■■■■           ■■■■■    
■■■■■  ■■■■■           ■■■■■ 
■■■■■   
                                       ■  ■  ■ 

   1 2 3 1235 

329    2 3 0 4 23045 

4459  1 2 0 3 1 4 1203145 

 

 1203145 nfO{ b;dnj ;ª\Vofdf n}Fhfbf, 
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kfFrsf] 3ftsf] ¿kdf 55
 54 53 52 51 50 

b;dnjdf dfg 3125 625 125 25 5 1 

k~r cfwf/ cª\s 1 2 0 3 1 4 

dfly tflnsfdf b]vfOPsf] k~rcfwf/df /x]sf] ;ª\Vof 1203145 sf] dfg b;dnj k4lt 

cg';f/ 

1203145 = 1×55 + 2×54 + 0×53 + 3×52 + 1×51 + 4 ×50   
              = 1×3125 + 2×625 + 0×125 + 3×25 + 1×5 + 4 ×1   

   = 3125 +1250 + 75 + 5 + 4 
   = 4459  

b;dnj ;ª\VofnfO{ k~rcfwf/ ;ª\Vofdf ¿kfGt/0f 

 b; cfwf/sf] ;ª\VofnfO{ 7f8f] ¿kdf /fvL 5 n] efu ug]{ / efukmn;Fu} bfofF efu + 
lrx\g lbO{ 0, 1, 2, 3 jf 4 s] z]if /xg] xf], Tof] n]Vg]  

 km]/L 5 efu u/L dflys} 0, 1, 2, 3 jf 4 s] z]if /xG5, Tof] b]vfpg]  

 o;/L of] k|lj|mof 0 gcfP;Dd lg/Gt/ ug]{  

 cGTodf z]if cª\sx¿ clGtd -tn_ b]lv dfly -z'?_ j|mdzM n]Vg] / pSt ;ª\Vofdf 

k~r cfwf/sf] ;ª\s]t k|of]u ug]{  

pbfx/0f M 854 nfO{ k~rcfwf/ ;ª\Vofdf ¿kfGt/ ug'{xf];\ .                                                                                                                                                                                                                                                

kfFrsf] 3ft 55 54 53 52 51 50 

b;dnjdf dfg 3125 625 125 25 5 1 

k~rcfwf/ cª\s  1 1 4 0 4 

 
854 df Pp6f 625 x'G5 / z]if 854– 625 = 229 
229 df Pp6f 125 x'G5 / z]if 229 – 125 = 104 
104 df rf/ cf]6f 25 x'G5 / z]if 104 – 100 = 4 
4 df z"Go cf]6f 5 x'G5 / z]if 4 – 0 = 4 
4 df rf/ cf]6f 1 x'G5 / z]if 4 – 4 = 0 
To;}n] 854 = 1×625 + 1×125 + 4×25 + 0×5 + 4×1 

      = 114045              
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Dfflysf] k|lj|mofnfO{ 5f]6s/Ldf b]vfpFbf, 

          5    854  z]if   

     5    170 +  4 
5     34 +   0 

           5    6  +   4 
 5    1  +   1 

           0  +   1 
 

Zf]ifnfO{ tnaf6 dfly n]Vbf, 854 = 114045 

k~r cfwf/ :fª\Vofsf] hf]8 / 36fp 

k~r cfwf/ ;ª\Vof / b;dnj ;ª\Vofsf] af/]df hfgsf/L ePkl5 k~rcfwf/ ;ª\Vofsf s]xL 

ul0ftLo lj|mofx¿ Hf:t}M hf]8 / 36fp u/fpg ;lsG5 . o;sf nflu cfwf/e"t hf]8 tyf 

36fpsf tYosf nflu lGfDgcg';f/sf] tflnsf agfpg ;lsG5 . 

+ 0 1 2 3 4  – 105 4 3 2 1 0 

0 0 1 2 3 4  0 105 4 3 2 1 0 

1 1 2 3 4 105  1 4 3 2 1 0  

2 2 3 4 105 115  2 3 2 1 0   

3 3 4 105 115 125  3 2 1 0    

4 4 105 115 125 135  4 1 0     

     105 0     

ljleGg tl/sfx¿ k|of]u u/L k~rcfwf/ ;ª\Vofsf] hf]8 / 36fp lj|mof ug{ ;lsG5 . oxfF 

hf]8 tyf 36fpsf b'O{ tl/sf pNn]v ul/Psf] 5 . k~rcfwf/ ;ª\Vofª\sgsf] :yfgdfgnfO{ 

u'Rrf, Kn]6, srf}/f, lunf;, du, cflb zAbx¿n] gfdfª\sg ul/Psf] 5 . b'O{ ;ª\Vofx¿nfO{ 

:yfgdfg tflnsf /fv]/ hf]8 tyf 36fp lj|mof ul/Psf] 5 . 

Hf:t}M  != hf]8M 32045 + 42125                 @= 36fpM 41325 - 20435 

 

 
 
 

 

du lunf; srf}/f Kn]6 u'Rrf 

 
+ 

3 
4 

2 
2 

0 
1 

4 
2 

1 2 4 2 1` 

du lunf; srf}/f Kn]6 u'Rrf 

 
_ 

4 
2 

1 
0 

3 
4 

2 
3 

 2 0 3 4` 
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tl/sf M ! 

klxnf] k|Zg -hf]8_ df 4 u'Rrf / 2 u'Rrf hf]8\bf 1 Kn]6 1 u'Rrf (4+2 =115) x'g] ePsf]n] 

u'Rrfsf]  :yfgdf 1 / 1 Kn]6 xft nfUof] cfpF5 . xft nfu]sf] 1 Kn]6;Fu 1 Kn]6 hf]8\bf 2 
Kn]6 x'G5 . To:t} u/L 2 srf}/f;Fu 2 srf}/f hf]8\bf 4 srf}/f / 3 lunf;df 4 lunf; 

hf]8\bf 1  du / 2 lunf; (3+4=125) x'G5 . df  t;y{, 32045 + 42125  = 124215  x'G5 . 

bf];|f] k|Zg -36fp_ df 2 u'Rrfaf6 3 cf]6f u'Rrf 36fpg Pp6f gk'Ug] ePsfn] 1 Kn]6  ;fk6L 

lnO{  u'Rrfdf ¿kfGt/ ub{f 5 u'Rrf x'G5 . ;f6]sf] 5 u'Rrfdf 2 hf]8]/ 3 u'Rrf 36fpFbf 4 
u'Rrf  afFsL /xG5 . k~r cfwf/df 1 = 5 dflgG5, h:t}M 1 ;fk6L n}hfbf 5 csf]{ ;ª\Vofdf 

hf]l8G5 . To:t} u/L 2 Kn]6af6 4 Kn]6 36fpg gldNg] ePsfn] 1 srf}/f ;fk6L lnO{ Kn]6df 

¿kfGt/ ubf{ 5 Kn]6 x'G5, h'g 2 Kn]6df hf]8]/ 4 36fpFbf 3  Kn]6 z]if /xG5 . ca, 0 

srf}/faf6  0 srf}/f 36fpFbf  0 srf}/f / 4 lunf;af6 2 lunf; 36fpFbf 2 lunf; z]if 

/xG5 . t;y{,  41325 - 20435 = 20345 x'G5 . 

tl/sf M @ 

32045 + 42125 = (3×53 + 2×52 + 0×51 + 4×50) + (4×53 + 2×52 + 1×51 + 2×50) 
    = (3×125 + 2×25 + 0×5 + 4×1) + (4×125 + 2×25 + 1×5 + 2×1) 
                      = (375 + 50 + 0 + 4) + (500 + 50 + 5 + 2) 

   = 42910 + 55710 
             = 98610 = 124215 
41325 - 20435 = (4×53 + 1×52 + 3×51 + 2×50) - (2×53 + 0×52 + 4×51 + 3×50) 

   = (4×125 + 1×25 + 3×5 + 2×1) - (2×125 + 0×25 + 4×5 + 3×1) 
                      = (500 + 25 + 15 + 2) - (250 + 0 + 20 + 3) 
                      = 54210 - 27310 
             = 26910 = 20345 

låcfwf/ ;ª\VofnfO{ k~rcfwf/ :fª\Vofdf ¿kfGt/ 

ljBfyL{x¿n] låcfwf/ ;ª\Vofª\sg k4ltsf] :yfgdfg, k~rcfwf/ ;ª\Vofª\sg k4ltsf] 

:yfgdfg / b;dnj k4ltsf] ;DaGw hflg;s]kl5 Ps k4ltaf6 csf]{df ¿kfGt/ ug{ ;lhn} 

;Sb}5g\ . låcfwf/ ;ª\Vof k4lt -cfwf/ b'O{_ sf] ;ª\VofnfO{ k~r cfwf/ ;ª\Vof k4lt -cfwf/ 

kfFr_ sf] ;ª\Vofdf ¿kfGt/0f ubf{ lgDGf k|lj|mof ckgfpg'kb{5 . 

 låcfwf/ ;ª\Vof k4ltsf] ;ª\VofnfO{ b;dnj ;ª\Vof -b; cfwf/ ;ª\Vof_df abNg] 

           11101102 = 1 × 26 + 1 × 25 + 1 × 24 + 0 ×23 + 1 × 22 + 1 ×21   + 0 ×20    
                           = 1 × 64 + 1 × 32 + 1 × 16 + 0 × 8 + 1 × 4 + 1 ×2 + 0 ×1    
                                 =  64 + 32 + 16 + 0 + 4 + 2 + 0 

      = 118   
  t;y{, 118 b;dnj ;ª\Vof xf] . 
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 b;dnj ;ª\VofnfO{ k~r cfwf/ ;ª\Vofdf abNg] 

       ca, b;dna ;ª\Vof 118 nfO{ k~r cfwf/ ;ª\Vofdf n}hfbf, 

          5   118  z]if   

     5    23 +  3 
 5     4 +   3 

                 0 +    4 
Zf]ifnfO{ tnaf6 dfly n]Vbf, 118 = 4335    t;y{, 4335 k~r cfwf/ ;ª\Vof xf] . 

   k~r cfwf/ ;ª\VofnfO{ hgfpg] ;ª\s]t n]Vg]  

    11101102 = 4335 

Gff]6 M k~r cfwf/ k4ltsf] ;ª\VofnfO{ låcfwf/ ;ª\Vofdf ¿kfGt/ ubf{ dfly u/] h:t} 

tl/sfaf6 klxn] k~r cfwf/ ;ª\VofnfO{ b;dnj ;ª\Vofdf n}hfg'kb{5 / To;kl5 

b;dnj ;ª\VofnfO{ b'O{n] efu u/L låcfwf/ ;ª\Vofdf ¿kfGt/ ug'{kb{5 .  

?9 ;ª\Vof / :f+o'St ;ª\Vof (Prime and Composite Number) 
;ª\Vof l;4fGtn] ;Fw} ul0ftdf Pp6f 5'6\6} klxrfg sfod /fVf]sf] 5 . ;j{k|yd k|l;4 

ul0ft1x¿ kfOyfuf]/; (569-500BC) / o'lSn8 (sl/a 300BC) n] ;ª\Vof l;4fGtdf 

dxTTjk"0f{ of]ubfg lbPsf lyP . pgLx¿n] g} lahf]/ ;ª\Vof, hf]/ ;ª\Vof, ?9 ;ª\Vof / ;++o'St 

;ª\Vof u/L ;ª\Vofx¿sf] auL{s/0f u/] . ;qf}F ;tfAbLdf k|m]Gr ul0ft1 Pierre de Fermat 
(1601-1665) n] ?9 ;ª\Vof;Fu ;DalGwt  ljleGg /dfOnf ;fWox¿ k|ltkfbg u/] . c7f/f}F 

ztfAbLdf k|l;4 dxfg ul0ft1 Carl Friedrich Guss (1777-1885) n] ?9 ;ª\Vofsf] 

;fWox¿sf] ljsf; u/] . 

?9 ;ª\Vof (Prime Number)  
Ps / ToxL ;ª\Vofn] afx]s cGo ;ª\Vofn] lgMz]if efu gnfUg] ;ª\VofnfO{ ?9 ;ª\Vof  

elgG5 . csf]{ zAbdf EfGbf Pp6f wgfTds k"0ff{ª\s P, (P   ) h;nfO{ 1 / ;f]xL ;ª\Vofn] 

afx]s c¿n] efu hfFb}g Tof] ?9 ;ª\Vof xf] . h:t}M 2, 3, 5, 7, cflb ?9 ;ª\Vofx¿ x'g\ . ?9 

;ª\Vofsf] kl/efiffaf6 lGfDg lgisif{ lgsfNg ;lsG5 M 

 k"0ff{ª\s 1 ?9 jf ;+o'St ;ª\Vof b'j} xf]Og . 

 ;a} hf]/ ;ª\Vofx¿ dWo] 2 dfq ?9 hf]/ ;ª\Vof xf] . 

 ;+o'St ;ª\VofnfO{ efu hfg] ;a}eGbf ;fgf] ;ª\Vof 1 afx]s ;a} ?9 ;ª\Vofx¿  

x'G5g\ . 

 olb P Pp6f ?9 ;ª\Vof xf] / a s'g} k"0ff{ª\s 5 eg] ls a / P sf] d=;= 1 x'G5 ls P 
sf] ckjTo{ a x'G5 . 

 olb P Pp6f ?9 ;ª\Vof xf] eg] √   Pp6f cgfg'kflts ;ª\Vof x'G5 . 

 olb P Pp6f ?9 ;ª\Vof xf], a s'g} k"0ff{ª\s (a   ) 5 eg] 
 

   / 
  

   x'G5 . 
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 olb P Pp6f ?9 ;ª\Vof xf] / 
 

  
 5 eg] 

 

 
 jf 

 

 
 x'G5 . 

?9 ;ª\Vofsf k|sf/x¿ (Types of Primes) 
1. Relatively Prime or co-prime: b'O{ cf]6f ;ª\Vofx¿ h;af6 afx]s c¿ ;femf 

u'0fgv08 cfpFb}g, To:tf ;ª\Vofx¿nfO{ Relatively Prime or co-prime elgG5 . 

h:t}M 7 / 8, 4 / 9,cflb Relatively Prime or co-prime ;ª\Vofx¿ x'g\ . 

2. Palindromic Prime: cufl8 / k5fl8af6 k9\bf Pp6} ;ª\Vof x'g] ?9 ;ª\VofnfO{ 

Palindromic Prime elgG5 . o:tf ?9 ;ª\Vofx¿ 1000 eGbf tn 19 cf]6f x'G5g 

. tL ?9 ;ª\Vofx¿ 2, 3, 5, 7, 11, 101, 131, 151, 181, 313, 353, 373, 383, 
737, 757, 787, 797, 919 / 929 x'g\ . 

3. Twin Primes: b'O{ cf]6f j|mlds ¿kdf cfpg]  ;ª\Vofx¿ p / 9+2 ?9 ;ª\Vofx¿ 

x'g eg] tL ?9 ;ª\Vofx¿nfO{ Twin Primes elgG5 . h:t}+M 3 / 5, 5 / 7, 11 / 
13, 17 / 19 cflb Twin Primes x'g\ . oxfF ?9 ;ª\Vof 5 b'O{ cf]6f ?9 ;ª\Vof 3 / 
7 ;Fu Twin Primes x'G5 . c¿ s'g} klg ?9 ;ª\Vofx¿df o:tf] x'Fb}g . olb p / q  
b'O{ cf]6f Twin Primes 5g\ / hxfF, p    5g\ eg] (pq+1) Pp6f k"0f{ ju{ ;ª\Vof 

x'G5 / (p+q)  hxfF, (p   ) nfO{ 12 n] lgMz]if efu hfG5 .  

4. Mersenne Prime: olb s'g} ?9 ;ª\Vof 2p-1 sf] :j¿kdf 5 eg] To:tf] ?9 

;ª\Vofx¿nfO{ Mersenne Prime elgG5, hxfF P Ps ?9 ;ª\Vof xf] . h:t}M 

;ª\Vofx¿ 22-1= 3, 23-1= 7, 25-1=31, cflb Mersenne Primes x'g\ .  
5. Pseudo Prime: olb s'g} Kf"0ff{ª\s 2n = 2 (mod n) sf] :j¿kdf 5 eg] To:tf] 

;ª\Vofx¿nfO{ Pseudo Prime elgG5 . csf]{ zAbdf eGbf olb 
 

    
 ePdf n nfO{ 

Pseudo Prime elgG5 . ;a}eGbf ;fgf rf/ cf]6f Pseudo Prime x¿ 341, 561, 
645 / 1105  x'g\ . 

6. Repunit Prime: olb s'g} ?9 ;ª\Vof (10n-1)/9 sf] :j¿kdf 1 sf] n kb;Dd 5 

eg] To:tf] ?9 ;ª\Vofx¿nfO{ Repunit Prime elgG5 . o:tf] ;ª\VofnfO{ Rn n] 

hgfOG5 . ;ª\Vofx¿ R2, R19, R23, R317, R1031, R49081, / R86453 cflb kl/lrt 

Repunit Primes  
x'g\ . 

7. Fermat Prime: olb s'g} Kf"0ff{ª\s    
   sf] :j¿kdf 5 eg] To:tf] 

;ª\Vofx¿nfO{ Pseudo number elgG5 . o:tf] ;ª\VofnfO{ Fnn] hgfOG5 . olb Fn 
?9 ;ª\Vof ePdf o;nfO{ Fermat Prime elgG5 . s'g} b'O{ Fermat Prime x¿ 
Relatively Prime  x'G5g\ . 

 

;+o'St ;ª\Vof (Composite Number)   
olb s'g} ;ª\VofnfO{ Ps / ToxL ;ª\Vof afx]s cGo uGtL ;ª\Vofx¿n] klg lgMz]if efu 

nfUb5 eg] To:tf] ;ª\VofnfO{ ;+o'St ;ª\Vof (Composite Number) elgG5 . csf]{ zAbdf 

eGbf To:tf wgfTds ;ª\Vofx¿ h'g ?9 ;ª\Vof xf]Ogg\ To:tf ;ª\Vofx¿ ;+o'St ;ª\Vof  

x'g\ . h:t}M 4, 6, 8, 9, 12 cflb . 
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;+o'St ;ª\VofnfO{ 1 / ;f]xL ;ª\Vofx¿ afx]s cGo ?9 ;ª\Vofx¿ 2, 3, 5, 7, 11 cflbn] klg 

lgMz]if efu hfg :fS5 . lbOPsf] ;ª\VofnfO{ dflysf s'g s'g ?9 ;ª\Vofn] efu hfG5 eGg] 

lgod hfGg' cfjZos x'G5 . oxfF lbOPsf ;ª\VofnfO{ 2, 3, 5, 7, 11 n] lgMz]if efu nfU5 jf 

nfUb}g hfFRg] lgod o;k|sf/ 5 . 

 2 n] lgMz]if efu hfg] ;ª\Vof M s'g} klg ;ª\Vofsf] Pssf] :yfgsf] cª\s 0, 2, 4, 6, 
 8 jf hf]/ ;ª\Vof 5 eg] To:tf] ;ª\VofnfO{ 2 n] lgMz]if efu hfG5 . h:t}M 24, 446, 
 6480  

 3 n] lgMz]if efu hfg] ;ª\Vof M s'g} klg ;ª\Vofsf] cª\sx¿sf] hf]8nfO{ 3 n] lgMz]if 

 efu vfPdf To; k"/} ;ª\VofnfO{ g} 3 n] lgMz]if efu hfG5 . h:t} M 324, o; 

 ;ª\Vofdf cª\sx¿sf] of]ukmn 3+2+4= 9 nfO{ 3 n] lgMz]if efu hfG5 . To;}n] 324 
 nfO{ 3 n] lgMz]if efu hfG5 . 

 5 n] lgMz]if efu hfg] ;ª\Vof M s'g} klg ;ª\Vofsf] Pssf] :yfgsf] cª\s 0 jf 5 5 

 eg] To:tf] ;ª\VofnfO{ 5 n] lgMz]if efu hfG5 . h:t}M 20, 345, 6480 cflb . 

 7 n] lgMz]if efu hfg] ;ª\Vof M s'g} klg ;ª\Vofsf] Pssf] :yfgdf ePsf] cª\ssf] b'O{ 

 u'0ff afFsL cª\sx¿af6 ag]sf] ;ª\Vof 36fpFbf cfpg] ;ª\VofnfO{ 7 n] lgMz]if efu 

 uPdf  To; ;ª\VofnfO{ g} 7 n] lgMz]if efu hfG5 . h:t}M 245 ÷ 7 df Pssf] :yfgdf 

 ePsf] cª\s 5  5 . o;sf] b'O{ u'0ff 5×2 = 10 x'G5 . afFsL cª\sx¿sf] ;ª\Vof  24 – 
 10 =14 nfO{ 7 n] lgMz]if efu hfG5 . t;y{ 245 nfO{ 7 n] lgMz]if efu hfG5 . 

 11 n] lgMz]if efu hfg] ;ª\Vof M s'g} klg ;ª\Vofsf] Pssf] :yfgsf] cª\s afFsL 

 cª\sx¿af6 ag]sf] ;ª\Vofaf6 36fpFbf cfpg] ;ª\VofnfO{ 11 n] lgMz]if efu uPdf 

 To; ;ª\VofnfO{ g} 11 n] lgMz]if efu hfG5 . h:t}M 308÷11 df Pssf] :yfgdf 

 ePsf] cª\s  8 5 . afFsL cª\sx¿af6 ag]sf] ;ª\Vof 30 – 8 = 22 nfO{ 11 n] lgMz]if 

 efu hfG5 . t;y{  308 nfO{ 11 n] lgMz]if efu hfG5 . 

 

leGg, b;dnj / k|ltzt (Fraction, Decimal and Percentage) 
kl/ro (Indtoduction) 
xfdLn] b}lgs hLjgdf slxn] l;ª\uf] j:t' / slxn] cf+lzs (Partial) j:t'sf] k|of]u ul/G5 . 

o;/L k|of]u ubf{ l;ª\uf] j:t'nfO{ k"0f{ ;ª\Vofsf] k|of]uaf6 ;lhn} JoSt ug{ ;lsG5 eg] 

cf+lzs (Partial) j:t'nfO{ k"0f{ ;ª\Vofsf] dfWodaf6 dfq} JoSt ug{ ;lsFb}g . s'g} klg 

j:t'sf] cf+lzs efunfO{ ;fª\lVos efudf s;/L JoSt ug]{ eGg] ;f]rsf ;fy leGgsf] ljsf; 

ePsf] xf] . ul0ft lzIf0fsf] j|mddf k|foM Pp6f cjwf/0ff jf ul0ftLo l;4fGtnfO{ Ps csf{df 

;DjGwLt gul/  lzIf0f ug]{ ul/G5 . h;n] ubf{ ljBfyL{x¿df ljifoj:t' larsf] wf/0ff xfl;n 

ug{ tyf l;sfO{ sl7g x'g hfG5 . ljBfyL{x¿df ul0ftk|lt ?lr hufpg tyf l;sfOnfO{ lbuf] 

agfpg ul0ftLo ljifoj:t'nfO{ cGt/ ;DalGwt u/]/ lzIf0f ug'{kb{5 . oxfF leGg, b;dnj / 

k|ltztnfO{ s;/L  Ps csf{df ;DalGwt u/fP/ lzIf0f ug]{ eGg]af/] rrf{ ul/Psf] 5 . 

leGgsf] Oltxf; (History of  Fraction) 
c/]lasx¿n] “6'j|mf ug'{Æ nfO{ klxn] Al Kasr eGg] ub{y], h;sf] cy{ leGg eGg] xf] . leGgsf] 
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cª\u]|hL zAb  Fraction ;j{k|yd ;g\ 1321 df ul0ft1 Chavcer n] k|of]u u/]sf lyP . ;g\ 

1568 df Baker n] leGgnfO{ “6'j|mfsf] 6'j|mf” ;+1f lbP . To:t} ;g\ 1542 df Recorde n] 

leGgnfO{ 6'lj|mPsf] ;ª\Vofsf ;fy} of] ;ª\Vof xf]Og t/ s'g} ;ª\Vofsf] c+z xf] EfGg yfn] . 

To;nfO{  1556 df Tartaglia n] c+znfO{ dfly / Pp6f /]vfv08 n]vL To;sf] d'lg x/ /fvL 

leGg n]Vg yfn] . To;}u/L leGg lzIf0fdf Fibonancci, Abrahambar Chica / Rabbiber 
Exre n] ×, ÷ , + / – sf] k|ltkfbg u/] . ;g\ 1518 df Grammateus n +], ×,  – / ÷  
sf] j|md ldnfP . 

leGg (Fraction) 
leGg eGgfn] ;fdfGotof s'g} klg l;ª\uf] j:t'sf] a/fa/ efu nufOPsf]  dWo] Ps jf Ps 

eGbf a9L efux¿ (part) xf] . To;}n] leGg k"/f  j:t'sf] s]xL efu xf] . o;nfO{ 
 

  
       

sf] ¿kdf n]lvG5 . h:t}M 
 

  
, 
 

  
, 
 

  
  cflb . 

z}Ifl0fs ;fdu|Lx¿ M sfutL, :ofp, gf;ktL h:tf ;dldtLo cfsf/sf 7f]; j:t'x¿, uxF'sf] 

lk7f] jf d}bfaf6 agfOPsf gd'gfx¿, /f]6L, sfFrf] kfk8 / cGo 7f]; j:t'x¿ / sf8{af]8{sf]  
Fraction Pieces cflb . 

lj|mofsnfk ! 

sIffdf ljBfyL{x¿nfO{ Pp6f Jojxfl/s pbfx/0faf6 leGgsf] cjwf/0ff lbg] . h:t}M /fd  

ltdL Ps hgf 5f}, ltdLnfO{ cfdfn] Pp6f /f]6L lbg'eof] . eg t ltdLn] slt /f]6L kfof} < 

b'O{ hgfnfO{ Pp6f /f]6L lbFbf < ltg hgfnfO{ Pp6f /f]6L lbFbf lg < rf/ hgfnfO{ Pp6f 

/f]6L lbFbf < o;sf] pTt/ l;ª\uf], cfwf, ltg efusf] Ps efu, rf/ efusf] Ps efu eGg] 

cfpg ;S5 . ;Dej eP 7f]; ;fdu|L sf6]/ lzIfsn] k|:t't ug'{xf];\ . To;kl5 z}Ifl0fs 

kf6Ldf lrq agfP/  leGgdf n]Vg l;sfpg] . o;af6 ljBfyL{x¿n] leGg k"0f{;ª\Vof eGbf 

;fgf] kl/df0f xf] eGg s'/f ;lhn} a'‰5g\ . 

lj|mofsnfk @ 

;dfg cfsf/sf s]xL :ofp lnP/ k|To]s :ofpnfO{ rf/ a/fa/ efudf sf6\g] / 

sfl6Psf 6'j|mfaf6 ljleGg k|Zgx¿df 5nkmn ub}{ tL 6'j|mfnfO{ leGgdf n]Vg 

nufpg'xf];\ . 

!= xl/nfnn] # cf]6f :ofp 6'j|mf vfof] .      
 

  
 

@= ;Ltfn] cfwf :ofp vfOg\ .         
 

 
  jf  

  

 
 

#= ljgf]bn] Ps rf}yfO :ofp vfof] .       
  

 
 

$= 8f]Ndfn] & cf]6f 6'j|mf :ofp vfOg\ .        
  

 
   jf 1

  

 
  jf 1+   

 
 

 ljleGg lrqx¿ jf j:t'x¿ lbP/ leGgdf n]Vg l;sfpg'xf];\ . s'g} efunfO{ leGgdf 

JoSt ubf{ To;sf] k"/f efunfO{ x/ (Denominator) / lnPsf] efunfO{ c+z 

(Numerator) df n]Vg'kg]{ x'G5 . sltko ljBfyL{n] ul0ftLo cjwf/0ff l7s;Fu a'em]/ 
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klg leGgfTds ;ª\s]tsf] k|of]u unt n]Vg ;S5g\ . To;df lzIfsn] ljz]if Wofg 

lbg'kb{5 . 

/ª nufPsf] efusf] leGg Ö 
  

 
  jf 

  

 
 

/ª gnufPsf] efusf] leGg Ö 
  

 
  jf  

  

 
 

/ª nufPsf] efusf] leGg Ö 
  

 
    

/ª gnufPsf] efusf] leGg Ö 
  

 
   

leGgsf] Jofjxfl/s pkof]u (Implication of Fraction in Daily life) 
leGgnfO{ xfd|f] Jofjxfl/s hLjgdf Kf|ToIf jf ck|ToIf ¿kdf  k|ofu u/]sf x'G5f} . Pp6f /f]6L, 

cfwf /f]6L, ! sk lrof, Pp6f :ofpmM, Ps ;'sf -klRr;_ k};f, Ps df]xf]/ -krf;_ k};f, Ps 

rf}yfO l3pm, b'O{ dfgf rfdn, ltg rf}yfO t]n, cfwf s=hL= lrgL h:tf k|z:t pbfx/0fx¿ 

leGg;Fu ;DalGwt 5g\ . h'g xfd|f] Jofjxf/df k|of]u x'G5g\ . 

leGg lzIf0fsf r/0fx¿ (Phases of Teaching Fraction) 
ljBfyL{x¿nfO{ s'g} klg ljifoj:t' lzIf0f ubf{ l;nl;nf jf j|mda4 tl/sfn] lzIf0f ug'{kb{5 . 

leGg lzIf0f klg j|mda4 ¿kdf u/]df l;sfO{ cy{k"0f{ / k|efjsf/L x'G5 . h'g;'s} pd]/ jf 

txsf ljBfyL{nfO{ klg leGgsf] gofF wf/0ff lzIf0f ubf{ lgDg # r/0fx¿ ckgfpg'kb{5 M 

!= d"t{j:t' r/0f (Exploratory or Concrete Level) : leGg lzIf0fsf] k|yd r/0f 

d"t{j:t' r/0f xf] . s'g} klg leGgsf] wf/0ff l;sfpg ;a}eGbf klxn] To;;Fu ;DalGwt d"t{ 

j:t'x¿nfO{ z}lIfs ;fdu|Lsf] ¿kdf k|of]u ug'{kb{5 . To:tf d"t{ j:t'x¿ ljBfyL{nfO{ 5'g tyf 

rnfpg  lbPdf j:t'k|ltsf] wf/0ff k|i6 x'G5 . 

@= cw{d"t{ r/0f (Semi-concrete Level): ljBfyL{x¿df d"t{ jf 7f]; j:t'sf] wf/0ff 

al;;s]kl5 d"t{ j:t'x¿sf] k|of]u lj:tf/} 36fpg'kb{5 / pSt j:t'x¿sf] ;§fdf lrqx¿sf] 

k|of]u  ug'{kb{5 . lrqsf] dfWodaf6 klg leGgsf] cjwf/0ffnfO{ yk k|i6 agfpg ;lsG5 .  

#= ;fª\s]lts jf cd"t{ r/0f (Symbolic or Mastery Level): afnsnfO{ ;w} d"t{ 

j:t' jf cWf{d"t{ cj:yfdf dfq ;Lldt /fVg' x'Fb}g . To;}n] s'g} klg ul0ftLo ljifoj:t'sf] 

:ki6 wf/0ff al;;s]kl5 ljlwGg ;ª\s]tx¿, cd"t{ tYox¿, l;4fGtx¿ tyf ;fWox¿ ;d]t 

l;sfpg ;lsG5 . 

;fª\s]lts r/0f 

                                            cw{d"t{ r/0f 

                           d"t{j:t' r/0f 

 

 

 
  

   

 gofF 

cjwf/0ff 
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d"t{ jf 7f]; j:t'åf/f cw{d"t{ jf lrqåf/f cd"t{ jf ;ª\s]tåf/f 

sfuhsf] kfgf k6\ofP/ jf 

sf8{af]8{sf] leGgnfO{ s}FrLn] 

sf6]/ b]vfpg] .  

        

     
  

 
  

 

     
  

 
 

lEfGgsf lsl;d (Types of Fractions)  
leGgx¿ ljleGg k|sf/sf x'G5g\ . tl dWo] ;dfg leGg (Like Fraction), c;dfg leGg 
(Unlike Fraction), pko'St leGg (Proper Fraction), cg'ko'St leGg (Improper 
Fraction), ;dt'No leGg (Equivalent Fraction) / ldl>t leGg (Mixed Fraction), 
PsfO leGg (Unit Fraction) af/] lzIfsn] lrqsf] dfWodaf6 wf/0ff :ki6 kfg{ ;xof]u 

ug{'kb{5 . 

pko'St leGg (Proper Fraction) 
olb s'g} leGgsf] x/eGbf c+z ;fgf] 5 eg] To:tf] leGgnfO{ pko'St leGg (Proper 
Fraction) elgG5 . pko'St leGgdf x/ hlxn] klg c+zeGbf 7'nf] x'G5 cyf{t\ o;sf] dfg 1 

eGbf ;fgf] x'G5 . h:t}M 

  

 
 ,  

  

  
 cflb .    

  

 
     

cg'ko'St leGg (Improper Fraction) 
olb s'g} leGgsf] c+z / x/ a/fa/ 5 jf x/ eGbf c+z 7'nf] 5 eg] To:tf] leGgnfO{ cg'ko'St 

leGg (Improper Fraction) elgG5 .  h:t}M 

  

 
 , 

  

 
, 
   

 
 cflb .        

  

 
   

ldl>t leGg (Mixed Fraction) 
olb s'g} leGg Pp6f uGtL ;ª\Vof / pko'St leGgsf hf]8n] ag]sf] 5 eg] Tof] lEfGgnfO{ 

ldl>t leGg elgG5 . h:t}M  
  

 
,  

  

  
  cflb . 

 

2
  

 
  jf  

  

 
    Ö 

;dfg leGg (Like Fractions) 
b'O{ jf b'O{ eGbf a9L leGgx¿sf] c+z Hf'g ePklg x/x¿ a/fa/ 5g\ eg] To:tf leGgx¿nfO{ 

;dfg x/ leGg (Like Fractions) elgG5 . o:tf leGgx¿ pko'St jf cg'ko'St b'j} vfnsf 

leGg kb{5g\ . h:t}M  
 

 
  / 

 

 
, 
 

 
 / 

 

 
 cflb .   

   

         

   

   

+ 

+ 
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c;dfg leGg (Unlike Fractions) 
b'O{ jf b'O{ eGbf a9L leGgx¿sf] x/ km/s km/s 5g\ eg] To:tf leGgx¿nfO{ c;dfg x/ 

leGg  (Unlike Fractions) elgG5 . o:tf leGgx¿ klg pko'St jf cg'ko'St b'a} vfnsf 

leGg kb{5g\ . h:t}M  
 

 
  / 

 

 
 ,   

 

 
  / 

 

 
    cflb .     

 

 

 

PsfO leGg (Unit Fraction) 
s'g} klg leGgsf] c+zdf 1 5 eg] To:tf] lEfGgnfO { PsfO leGg (Unit Fraction) elgG5 . 

h:t} M 
 

 
,  

 

 
,  

 

  
  cflb . 

    

;dt'No leGg (Equivalent Fraction) 
 

 

                    1          =     
 

 
                 

 

 
        =        

 

 
 

 

 

;dt'No leGgnfO{ schematically  lgDg cg';f/ k|:t't ug{ ;lsG5 M 

    

 

 

 

 

 

 

 

Tf;y{,  
 

 
 = 

 

 
 =
 

 
 

 

  
 

  

  
  ;dt'No leGgx¿ x'g egL k|i6 kfg]{ . 

 

           

 

6
 

 

 
 

 

 
  

 
 

 

 
 

8

 6
 

 

 
 

 6

  
 

 

8
 

×  

×  
 

×  

×  
 

×  6

×  6
 

 

× 8

× 8
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ljk/Lt leGg (Reciprocal Fraction) 
s'g} leGgnfO{ csf]{ lEfGgn] u'0fg ubf{ Identity lEfGg cfpF5 eg] TfL leGgx¿nfO{ Ps csf{sf 

ljk/Lt leGg (Reciprocal Fraction) elgG5 . csf]{ zAbdf eGbf olb b'O{ leGgx¿sf] 

u'0fgkmn Ps x'G5 eg] Pp6f leGg csf]{ leGgsf] ljk/Lt leGg x'G5 . h:t}M 
 

 
  /  

 

 
  

ljk/Lt leGgx¿ x'g\ . lsgls 
 

 
× 

 
   x'G5 . cGo ljk/Lt leGgx¿df 

 

 
 / 5  

 

 
  / 

 

 
 

cflb x'G5g\ .  

leGgx¿sf] t'ngf (Comparision of Fraction) 
b'O{ jf b'O{eGbf a9L leGgx¿sf] t'ngf ug{ ;lsG5 . lEfGgx¿sf] t'ngf ubf{ lgDg cj:yfx¿ 

x'g ;S5g\ . 

-s_ olb leGgx¿sf] c+z ;dfg ePdf x/ ;fgf] ePsf] leGg 7'nf] x'G5 / x/ ;fgf] ePsf] 

leGg ;fgf]  x'G5 . h:t}M 
 

 
,   

 

 
 

 

 
 

 

 
 df 

 

 
    

 

 
  

 

 
 

 

 
 x'G5 . 

-v_ olb leGgx¿sf] x/ ;dfg ePdf c+z 7'nf] ePsf] leGg 7'nf] x'G5 / c+z ;fgf] ePsf] 

leGg ;fgf]   x'G5 . h:t}M 
 

 
,   

 

 
 

 

 
 

 

 
 df 

 

 
    

 

 
  

 

 
 

 

 
 x'G5 . 

-u_ olb x/ / c+z b'j} c;dfg ePdf x/df ePsf ;ª\Vofx¿nfO{ ;dfg x/ agfO{ leGgx¿sf]] 

t'ngf ug{ ;lsG5 . leGgdf ePsf ;ª\Vofx¿sf] n=;= lnO{ ;dfg x/ agfpg ;lsG5 . 

h:t} M 
 

 
 / 

 

 
 b'O{ leGgdWo] s'g 7'nf] 5 ;lhn} eGg ;lsb}g . t;y{, 4 / 7 sf] n=;= 4 

× 7 = 28  x'G5 .    

ca, ;dfg x/ agfpFbf 

          
 

  
 = 

  ×  

  ×  
 = 

  

  
 ,  

 

 
 = 

  ×  

  ×  
 = 

  

  
 . oxfF, ;dfg x/  8 eof] t/ c+z 21   20 

x'G5 .  

      Tf;y{,  
  

  
   

  

  
  jf  

 

 
   

 

 
 x'G5 . 

-3_ lrqåf/f klg leGgx¿sf] t'ngf ug{ ;lsG5 . h:t}M 

  

     

    

     

  

lrqaf6 
 

 
    

 

 
  

 

 
 

 

 
  ePsf] k|i6 b]Vg ;lsG5 . 

𝟏

𝟐
 

 
𝟏

𝟑
 

𝟏

𝟒
 

𝟏

𝟓
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leGgx¿sf] hf]8 (Addition of Fraction) 
pbfx/0f M ! ;dfg leGg 

      

 

 
 

 
    

 

 
   

 

 
   

     

 
 

 

 
   -6'j|mfx¿af6 ag]sf] l;ª\uf] _ 

k|lj|mof M s'g} klg ;dfg x/ ePsf leGgx¿sf] hf]8 ubf{ x/nfO{ ;femf lnO{ c+znfO{ dfq 

hf]8 lj|mof ubf{ cfpg] of]ukmn g} lEfGgsf] hf]8 xf] . 

 

pbfx/0f M @ c;dfg leGg 

            

 

 

 
 

 
  

 

8
 

 ×  

 ×  
 

 

8
 

   
 

8
 

 

8
 

 

8
 

#= ldl>t leGgx¿sf] hf]8 

                                           

 

 

 

 
     

 

 
 

 

 
 

 

 
 

 

      

1 

 

 
 

 

8
 

    

  

 

8
 

 

8
  

 

8
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 2  
 
 + 1  

 
  = (2+1) + ( 

 
 

 

 
  

                           = 3 + (   

 
  = 3 +  

 
 = 3 + 1 = 4 

k|lj|mof M p:t} -;dfg_ 6'j|mfx¿sf] dfq hf]8 lj|mof x'g] ePsf]n] s'g} klg c;dfg x/ ePsf 

leGgx¿sf] hf]8 ubf{ x/nfO{ ;dfg agfP/ dfq leGgx¿sf] hf]8 lj|mof ug{ ;lsG5 . 

 

leGgx¿sf] u'0fg (Multiplication of  Fraction) 

             

      

      

      

             
 

   
                                             

 

 
                                   

 

  
 

 

  
    

 

 
 × 

 

 
 =  

  
 =  

  
   

b;dnj leGg (Decimal Fraction) 

leGg / b;dnj leGglar cGt/ ;DaGw /x]sf] 5 . oL b'O{larsf] ;DaGwnfO{ k|i6\ofpg 

lzIfsn] lgDg lj|mofsnfk ug'{kb{5 . 

Step 1. s]xL leGgx¿ ljBfyL{x¿nfO{ eGg nufpg], h:t} M 

 
 

 
, 
 

 
  

 

  
 
 

 
 
 

  
 
  

   
 
  

  
 

   

    
  

Step 2. dflysf leGgx¿dWo] cln ldNbf leGgx¿ 5fNg nufpg] M 

 
 

  
, 

  

   
 
   

    
 -lsg < 5nkmn ug]{ ._ 

Step 3. s'g} klg leGgfTds ;ª\Vofsf] x/df /x]sf] ;ª\Vofsf] agfj6df ;a}eGbf dflyNnf] 

:yfgdfgdf ! / cGo :yfgdfgdf ) -z"Go_ 5g\ eg] To:tf] leGg b;dnj leGg -Decimal 
Fraction_ xf] eGg s'/f k|i6 kfg]{ . b;dnJf leGgsf] x/nfO{ !)÷!) sf] u'0fgkmn jf 

3ftfª\sdf JoSt ug{ ;lsG5 .  

Step 4. b;dnj leGgnfO{ b;dnj ;ª\Vofdf ;lhn};Fu n]Vg ;lsG5 . h:t} M 

 
 

  
      , 

  

   
      

   

    
        -s;/L < 5nkmn ug]{ ._  

Step 5. To;kl5 b;dnj ;ª\Vofsf] :yfgdfgsf] af/]df 5nkmn ug]{ . h:t}M 

 -s_  
 

  
       tLg b;f+z -Third tenths_ 

bzf+z (Tenths) 

= х 
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-v_  
  

   
        aofnL; b;f+z -Forty Two Hundredths) 

  bzf+z (Tenths) 

                             ztf+z (Hundredths)   

-u_  
   

    
        Ps;o k}+lt; xhf/f+z -One Hundred Thirty five Thousandths_ 

     b;f+z (Tenths) 
                                ztf+z (Hundredths)   
                                xhf/f+z (Thousandths)      
 

b;dnj leGgsf lj|mofx¿ (Operation of  Decimal Fraction)M 
b;dnj ;ª\Vofdf JoSt ul/Psf ;ª\Vofx¿sf] hf]8, 36fp, u'0fg / efu lj|mofx¿ Ufg{ 

;lsG5 . o:tf lj|mof Ufbf{ b;dnj ;ª\VofnfO{ b;dnj leGgdf ¿kfGt/ u/L ;fdfGo leGgsf] 

h:t} tl/sfaf6 ;/n ug{ ;lsG5 . h;n] ubf{ ljBfyL{x¿df leGg / b;dnj leGglarsf] 

;DaGw a'‰g ;lhnf] x'G5 . b;dnj ;ª\Vofsf] lj|mofsf pbfx/0fx¿ tn pNn]v ul/Psf] 5 . 

-s_ hf]8 M 0.35+ 0.12     (b;dnj ;ª\Vof)    -v_ 36fp M 0.65 - 0.32  (b;dnj ;ª\Vof) 

   =   

   
  

  

   
 (b;dnj leGgdf ¿kfGt/)    =   

   
  

  

   
 (b;dnj leGgdf ¿kfGt/) 

          =      

   
  (leGgsf] hf]8 lj|mof)                 =      

   
   (leGgsf] 36fp lj|mof) 

          =   

   
 = 0.47                =   

   
  = 0.33 

-u_ u'0fg M 0.25 × 0.42     (b;dnj ;ª\Vof)      -3_ efu M   0.14 ÷ 0.2  (b;dnj ;ª\Vof) 

    =   

   
 ×   

  

   
 (b;dnj leGgdf ¿kfGt/)      =   

   
 

 

  
  (b;dnj leGgdf ¿kfGt/) 

  =   ×  

   ×   
   (leGgsf] u'0fg lj|mof)             =   

   
 ×   

 
  (leGgsf] efu lj|mof) 

          =     

     
 = 0.105                                 =  

  
 -n3'Ttd kbdf n}hfbf_ 

                                                                 = 0.7 

g]f6 M b;dnj ;ª\Vof ;DaGwL lj|mofx¿sf] af/]df cGo ljlwx¿ s] s] x'G5g\ < 5nkmn ug]{ . 

 

k|ltzt -Percentage_ 

k|ltzt klg Ps leGgs} ¿k xf] . Percent Nofl6g zAb Percentum af6 cfPsf] k|ltzt 

(Percentage) sf] zflAbs cy{ k|lt ;odf eGg] x'G5 . To;}n] s'g} klg leGg h;sf] x/ ;o g} 
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5 To:tf] leGgnfO{ k|ltzt elgG5 . h:t} Pp6f sIffdf ePsf 100 hgf ljBfyL{x¿ dWo] 30 
hgf 5fqf 5g\ . o;nfO{ leGgdf n]Vbf 

  

    
 x'G5, cyf{t\ 100  hgfdf 30 hgf eg]sf] 30% 

xf] . k|ltztnfO{ tnsf] lrqaf6 yk k|i6 kfg{ ;lsG5, 

 

 

i) 100 cf]6f ju{x¿ dWo] 16 cf]6f     ju{ 5g\ . 

 h;nfO{ lEfGg 
  

    
  6  n]lvG5 . 

ii) 100 cf]6f ju{x¿ dWo] 24 cf]6f     ju{ 5g\ . 

 h;nfO{ lEfGg 
  

    
     n]lvG5 . 

iii) 100 cf]6f ju{x¿ dWo] 20 cf]6f    ju{ 5g\ . 

 h;nfO{ lEfGg 
  

    
     n]lvG5 . 

iv) 100 cf]6f ju{x¿ dWo] 40 cf]6f     ju{ 5g\ . 

 h;nfO{ lEfGg 
  

    
     n]lvG5 . 

 

;fdfGo lEfGg, b;dnj leGg / k|ltztlar ;DaGw 

leGgsf] l;sfOdf ;fdfGo leGg, b;dnj leGg / k|ltzt cnu cnu gu/L cGt/ ;DalGwt 

u/fP/ l;sfpFbf l;sfO Kf|efjsf/L x'G5 . ltgLx¿larsf] cGt/ ;DaGwnfO{ lgDg ;ª\Vof 

/]vfaf6 b]vfpg ;lsG5 . 

 

  

leGg, b;dnj leGg / k|ltzt ;a} vfn] cleJolStx¿ ;du|df leGgs} ¿k x'g\ . leGgsf] 

l;sfOdf ;fdfGo leGg, b;dnj leGg / k|ltztsf] lar ;DaGw k|i6\ofpFbf lrqsf] k|of]u 

klg plQs} dxTTjk"0f{ x'G5 . logLx¿larsf] ;DaGwnfO{ o;/L lrqaf6 b]vfpg ;lsG5 .  
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Dfflysf] lrqaf6 s] k|i6 x'G5 eg] ;a} k|ltzt / b;dnj leGgx¿ leGg x'g\ t/ ;a} leGgx¿ 

b;dnj leGg / k|ltzt xf]Ogg\ . 

lgisif{M s'g} klg l;sfOnfO{ k|efjsf/L tyf oyfY{fk/s agfpg 7f]; j:t'sf] k|of]u ug'{kb{5 . 

leGgsf] cjwf/0ff l;sfOdf t emg 7f]; j:t'sf] k|of]un] g} lzIf0fnfO{ Jojxfl/s / ?lrk"0f{  

agfO{ l;sfOn] d"t{ ¿k lnG5 . h;n] ubf{ ljBfyL{x¿df l;k tyf wf/0ffsf] ljsf; x'G5 . t/ 

s'g} ;fdu|Lsf] k|of]u ug'{cl3 k|of]u ljlwaf/] lzIfsn] tof/L tyf hfgsf/L xfl;n ug'{ clt 

cfjZos x'G5 .  

;ª\Vof 9fFrf (Number Pattern) 
Affnaflnsfx¿sf nflu ;ª\Vofdf ul/g] lj|mofsnfkx¿ ;fx|} /dfOnf] / pT;fxjå{s x'g] 

ePsf]n] o; lsl;dsf] lj|mofsnfk u/fpg' /fd|f] x'G5 . afnaflnsfx¿n] c¿ vfn] v]nx¿ 

eGbf ul0ftLo v]n a9L ?rfpg] ub{5g\ . o;sf nflu SofNs'n]6/ clt g} ;xfos l;4 x'G5 . 

v]n v]ln;s]kl5 of] ;w}F lsg ;To x'G5 egL vf]h ug{ ;lsof] eg] emg kmnbfoL eP/  

cfpF5 . k|fylds txsf afnaflnsfx¿n] ljleGg vfn] km"nsf kftx¿ Ufg]/ Fibonacci 
number 0, 1, 2, 3, 5, 8, 13, 21, …x¿ (314 + 413 = 727) kTtf nufpg ;S5g\ . s'g} 

s'g} ;ª\Vofsf] Ps k6sdf ;dldtLo ;ª\Vof (Palindromic Number) gcfpg ;S5 . of] 

;ª\VofnfO{ slt k6sdf ;dldtLo ;ª\Vof cfpF5 eGg] s'/f ljBfyL{x¿nfO{ cGj]if0f ug{ 

lbg'kb{5 . h:t} 728 + 827 = 1555, 1555 + 5551= 7106, 7106 + 6017 = 13123, 
13123 + 32131 = 45254 ePsf] x'gfn] s'g} klg ;ª\VofnfO{ o;} k|sf/ hf]8\bf 

Palindromic Number cfpF5 . To:t} u/L c¿ vfnsf lx;fax¿ u/fpg ;lsG5 . tn 

lbOPsf % cf]6f ;ª\Vofx¿ M 1, 153, 370, 371 / 407 sf cª\sx¿sf] wgsf] of]ukmnsf] 

a/fa/ pxL ;ª\Vof cfpF5 . h:t}M 153 = 13+53+33. tn lbOPsf ;ft cf]6f pbfx/0f h:t} 

c¿ y'k|} pbfx/0fx¿sf] vf]hL ug{ ljBfyL{x¿nfO{ nufpg'kb{5 . 

 

;dldtLo cfs[lt Nofpg] u'0fgv08x¿ Pp6} cª\s Nofpg] u'0fgv08x¿ 

1 × 1 = 1         37 × 3 = 111 
      11 × 11 = 121                  37 × 6 = 222 
  111 × 111 = 12321                 37 × 9 = 333 

        1111 × 1111 = 1234321                 37 × 12 = 444 
    11111 × 11111 = 123454321      37 × 15 = 555 

 

P 

D F 

F leGg 

k|ltzt 

bZfdnj lEfGg 
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Pp6} cª\s t/ km/s ;ª\Vofdf cfpg] pTt/ Nofpg] cleJo~hsx¿ 

1 × 8 + 1 = 9  1 × 9 + 2 = 11    9 × 9 + 7 = 88 
        11 × 8 + 11 = 99  12 × 9 + 3 = 111   98 × 9 + 6 = 888 
        111 × 8 + 111 = 999           123 × 9 + 4 = 1111   987 × 9 + 5 = 8888 
    1111 × 8 + 1111 = 9999 1234 × 9 + 5 = 11111  9876 × 9 + 4 = 88888 
11111 × 8 + 11111 = 99999 12345 × 9 + 6 = 111111  
98765 × 9 + 3 = 888888 
j|md ldnfP cfpg] pTt/ Nofpg] cleJo~hsx¿ 

1 × 8 + 1 = 9     1 × 10 + 2 = 12    
12 × 8 + 2 = 98     12 × 10 + 3 = 123   
123 × 8 + 3 = 987              123 × 10 + 4 = 1234   
1234 × 8 + 4 = 9876    1234 × 10 + 5 = 12345   
12345 × 8 + 5 = 98765    12345 × 10 + 6 = 123456  
j|md ldnfP t/ lahf]/ cª\s cfpg] pTt/ Nofpg] cleJo~hsx¿ 

 1 × 11 + 2 =13 
         12 × 11 + 3 = 135 

                            123 × 11 + 4 = 1357 
                           1234 × 11 + 5 = 13579 
                        12345 × 11 + 6 = 1357911 
u'0ffª\s / u'0fgkmndf cfpg] cª\sx¿lar ;DaGw  

12345679 × 1 = 12345679  142857 × 1 = 142857 
12345679 × 2 = 24691358  142857 × 2 = 285714 
12345679 × 4 = 49382716  142857 × 3 = 428571 
12345679 × 5 = 61728395  142857 × 4 = 571428 
12345679 × 7 = 86419753  142857 × 5 = 714285 
12345679 × 8 = 98765432  142857 × 6 = 857142 
         1 × 9 + 2 = 11 

                12 × 9 + 3 = 111 
                  123 × 9 + 4 = 1111 

                  1234 × 9 + 5 = 11111 
              12345 × 9 + 6 = 111111 
            123456 × 9 + 7 = 1111111 
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          1234567 × 9 + 8 = 11111111 
        12345678 × 9 + 9 = 111111111 
    123456789 × 9 + 10 = 1111111111 

Dfflysf] 9fFrf ;F3} Ps}gf;sf] cfpgfsf sf/0f vf]Hg'xf];\ . o;nfO{ Repunit number elgG5 . 

o;dWo] s'g s'g Repunit prime x'g 5'6\6\ofpg'xf];\ . 

 

dxTtd ;dfjt{s / n3'Ttd ;dfkjTo{ (Highest Common Factor and 
Lowest Common Multiples) 
dxTtd ;dfjt{s jf d=;= (Highest Common Factor) 
lzIfsn] ljBfyL{x¿nfO{ rf}/df /fvL 16 cf]6f u'Rrfx¿ Ps 7fpFdf /fVg'xf];\ . Ps hgf 

ljBfyL{nfO{ 1/1 cf]6fsf] ;d"x agfpg nufpg'xf];\ . To:t}u/L csf]{ Ps hgf ljBfyL{nfO{ 2/2 
cf]6fsf] ;d"x agfpg nufpg'xf];\ . To:t} ljBfyL{nfO{ 3/3 cf]6fsf] ;d"x agfpg lbg'xf];\ . 

o;/L agfpFbf 3/3 cf]6fsf]] ;d"x agL 1 cf]6f afFsL /xof] cyf{t 3 n] 16 nfO{ lgMz]if efu 

nfUf]g . To:t} 4/4 cf]6fsf] ;d"x agfpg lbg'xf];\ . o;k6s lgMz]if efu nfUof] . t/ 5/5 
cf]6fsf] ;d"x agfpFbf lgMz]if efu nfu]g . o;k|sf/sf] lj|mofsnfk 16 ;Dd g} u/L ;s]kl5 

lgDg ljifodf 5nkmn ug'{xf];\ M 

16 nfO{ lgMz]if efu hfg] ;ª\Vofx¿ s'g s'g x'g < cfcfˆgf] sfkLdf n]Vg nufpg] . 

16 nfO{ lgMz]if efu hfg] ;ª\Vofx¿ 1, 2, 4, 8 / 16 x'g\ . 

To;}n] 16 sf u'0fgv08x¿ (Factors) 1, 2, 4, 8 / 16 eof] . 

o:t} ljBfyL{x¿nfO{ 13 cf]6f u'Rrf lbP/ dfly h:t} lj|mofsnfk ug{ nufpg'xf];\ . 13 nfO{ 1 
/ 13 afx]s c¿ ;ª\Vofn] lgMz]if efu hfFb}g . t;y{, 13 sf] u'0fgv08 1 / 13 dfq xf] . 

To;}n] 13 Pp6f ?9 ;ª\Vof (Prime number) xf] egL 5nkmn ug{'xf];\ .  

dxTtd ;dfjTo{sf] wf/0ff k|efjsf/L tl/sfn] lzIf0f ug{sf nflu ljBfyL{x¿nfO{ u'0fgv08, 

;femf u'0fgv08sf] wf/0ff lbg'kb{5 . o;sf] nflu ljleGg ;ª\Vofx¿ k|:t't u/L ltgLx¿sf] 

u'0fgv08 lgsfNg nufpg'kb{5 . lbOPsf] ;ª\VofnfO{ lgMz]if efu nfUg] ;ª\Vofx¿nfO{ To; 

;ª\Vofsf] u'0fgv08 elgG5 . s'g} klg ;+o'St ;ª\Vofdf o:tf u'0fgv08x¿ b'O{eGbf a9L x'g 

;Sb5g\ . h:t}+M 24 sf u'0fv08x¿ 1, 2, 3, 4, 6, 8 / 12 x'g\ . 24 nfO{ u'0fgv08x¿ ;a}n 

lgMz]if efu hfG5 . b'O{ jf b'O{ eGbf a9L u'0fgv08n] lgMz]if efu hfg] ;ª\Vofx¿nfO{ 

ltgLx¿sf] ;femf u'0fgv08 eGb5g\ .  

dxTtd ;dfkjt{s (Highest Common Factor)  
 b'O{ jf b'O{eGbf a9L ;ª\Vofx¿nfO{ lgMz]if efu hfg] ;ª\Vofx¿dWo] hf] ;a}eGbf 7'nf] ;femf 

u'0fgv08nfO{ dxTtd ;dfkjt{s (Highest Common Factor) elgG5 . 5f]6s/Ldf dxTtd 

;dfjt{snfO{ d=;= (HCF jf GCD-Greatest Common Divisor) n]lvG5 .  

ljleGg pbfx/0fx¿af6 d=;=sf] wf/0ff l;sfpFbf ljBfyL{x¿ cfk}mFn] d=;=sf] kl/efiff / o;sf 

u'0fx¿ kTtf nufpg ;S5g\ . d=;=sf] cfwf/e"t wf/0ff yfxf kfO;s]kl5 ljBfyL{x¿nfO{ 

d=;= lgsfNg] c¿ tl/sfx¿ klg l;sfpg'k5{ . ca, d=;= s;/L lgsfNg] eGg] 5nkmn u/f}F .  
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36 / 54 sf] d=;= lgsfNgsf nflu 36 PsfO / 54 PsfO nDafOsf 808Lx¿ ljBfyL{x¿nfO{ 

lbg] . tL b'j} 808Lx¿nfO{ 2 PsfO, 3 PsfO, 4 PsfO, 5 PsfO, ====  nDafOsf 808Lx¿n] 

kfn}kfnf] gfKg nufpg'xf];\ . s'g s'gn] b'j}nfO{ l7Ss gfKg ;lsof] s'gn] ;lsPg eGg] kTtf 

nufpg eGg'xf];\ . b'j}nfO{ l7Ss gfKg ;lsg] ;aeGbf 7'nf] gfk 18 PsfOsf] ePsf] s'/f 

ljBfyL{n] g} kTtf nufpF5g\ . o;af6 36 / 54 sf] d=;= 18  s;/L eof] eGg] k|i6 x'G5 .  

d=;= lgsfNg] s]xL ljlwx¿ lgDg 5g\ . 

!=  u'0fgv08x¿sf] ;d"x (Set of Factors) 
36 / 54 sf] dxTtd ;dfkjTo{ kl/efiffaf6 lgsfNg] tl/sf o;k|sf/ 5 . 

36 sf u'0fv08x¿ = {1, 2, 3, 4, 6, 9, 12, 18, 36} 
54 sf u'0fv08x¿ = {1, 2, 3, 6, 9, 18, 27, 54} 
36 / 54 sf ;femf u'0fv08x¿ = {1, 2, 3, 6, 9, 18} 
36 / 54 sf ;femf u'0fv08x¿sf] ;d"xdf ;a}eGbf 7'nf] ;femf u'0fgv08 18 xf] . 
t;y{ 18 nfO{ 36 / 54 sf] dxTtd ;dfjtTo{ -d=;=_ eGb5g\ . 

@=  ?9 v08Ls/0f ljlw (Prime Factrization Method)M 
?9 v08Ls/0f ljlwaf6 d=;= lgsfNg] ;/n / k|rlnt ljlw xf] . o; ljlwaf6 d=;= 

lgsfNg ljBfyL{x¿df lbOPsf ;ª\Vofx¿sf] ?9 v08Ls/0f ug]{ 1fg x'g'kb{5 . lbOPsf 

;ª\Vofx¿sf] ;femf u'0fgv08x¿sf] u'0fgkmn lgsfNf]/ o; ljlwaf6 d=;= lgsfNg 

;lsG5 . h:t} 24 / 36 sf] u'0fgv08 ljlwaf6 d=;= lgsfNbf, 

24 sf ?9 u'0fv08x¿ =  2 × 2 × 2 × 3 
36 sf ?9 u'0fv08x¿ =  2 × 2 × 3 × 3 
24 / 36 sf ;femf u'0fv08x¿ = 2 × 2 × 3 
;femf u'0fv08x¿sf] u'0fgkmn = d=;== 2 × 2 × 3 = 12 
Tf;y{ d=;= = 12 

#=  e]glrq ljlw (Venn Diagram Method) 
lbOPsf ;ª\Vofx¿sf] ?9 u'0fgv08x¿nfO{ ;d"x lrqdf b]vfP/ klg d=;=sf] cY{fk"0f{ 

1fg lbg ;lsG5 . lbOPsf b'O{ jf ;f]eGbf a9L ;ª\Vofx¿sf] ?9 u'0fgv08x¿nfO{ 

;d"xsf ;b:ox¿sf] ¿kdf lnP/ e]glrqdf b]vfpg'kb{5 . e]glrqdf ;femf 

u'0fgv08x¿n] b]vfpg] efu g} d=;= xf] . ;femf u'0fgv08x¿ u'0fg u/L d=;= 

lgsfNg ;lsG5 . h:tM}+ 24 / 36 sf] e]glrq ljlwaf6 d=;= lgsfNbf, 
24 ?9 u'0fv08x¿sf] ;d"x = {2, 2, 2, 3} 
36 ?9 u'0fv08x¿sf] ;d"x =  {2, 2, 3, 3} 
24 / 36 sf] ;femf u'0fv08x¿sf] ;d"x = {2, 2, 3} 
24 / 54 ;femf u'0fgv08nfO{ e]glrqdf b]vfpFbf, 

 B=36  A=24 
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e]glrqaf6, 24 sf] ?9 u'0fv08x¿sf] ;d"xnfO{ = A / 36 sf] ?9 u'0fv08x¿sf] 

;d"xnfO{ = B  eP, 

 A    n] d=;= hgfpF5 . h;nfO{ lrqdf 5fofF kf/L b]vfOPsf] 5 .  

d=;= = ;femf u'0fgv08sf] u'0fgkmn 

         = 2× 2 × 3  = 12 
Tf;y{, d=;= = 12 
t/ oxfF bf]xf]l/Psf ;d"xsf ;b:o klg bf]x¥ofOPsf] 5 eGg] s'/f Vofn ug{'kb{5 . 

$= efu ljlw (Division Method) 
Effu ljlwaf6 d=;= lgsfNgsf] nflu ljBfyL{x¿df efu ;DaGwL 1fg x'g' cfjZos 5 . efu 

ljlwaf6 d=;= lgsfNbf ;fgf] ;ª\Vofn] 7'nf] ;ª\VofnfO{ efu ug]{ / afFsL /x]sf] z]ifn] k'gM 

efhsnfO{ efu ub}{ hfg'kb{5 . cGTodf h'g z]if cfPsf] ;ª\Vofn] efu ubf{ lgMz]if cfpF5 . 

Tof] ;ª\Vof -efhs_ g} tL b'O{ ;ª\Vofsf] d=;= x'G5 . h:t}M  24 / 36 sf] efu ljlwaf6 d=;= 

lgsfNbf, 

                 1  
        2 4    3 6 
               - 2 4      1             
                  1 2    2 4 
                        - 1 2 

Tf;y{, d=;= = 12 
o;/L ljleGg tl/sfaf6 lx;fa l;sfpFbf ljBfyL{x¿nfO{ d=;= a'‰g ;lhnf] dfq geO{ n=;= 

l;Sgsf nflu k"j{ tof/L ub{5 .  

Df=;=sf b'O{ cf]6f u'0fx¿ x'G5g\ M 

-s_ lbOPsf ;ª\Vofx¿sf d=;=n] lbOPsf ;ª\Vofx¿nfO{ lgMz]if efu nfU5 . 

-v_ lbOPsf ;ª\Vofsf] ;a} ;femf u'0fgv08x¿ d=;=sf klg u'0fgv08x¿ x'G5g\ . 

n3'Ttd ;dfkjTo{ jf n=;= (Lowest Common Multiple) 
n3'Ttd / ;d+ckjTo{ zAbx¿ ldln n3'Ttd ;dfkjTo{ ag]sf] 5 . oxfF n3'Ttdsf] cy{ 

;aEfGbf ;fgf], ;dsf] cy{ ;dfg / ckjTo{sf] cy{ lgMz]if efu hfg] ;ª\Vof xf] . o;/L 

n3'Ttd ;dfkjTo{sf] wf/0ff ;aeGbf ;fgf] lgMz]if efu hfg] ;ª\Vof egL a'lemG5 . lbOPsf] 

;ª\Vofn] lgMz]if efu nfUg] ;ª\Vofx¿nfO{ To; ;ª\Vofsf] ckjTo{ eGb5g\ . s'g} klg ;+o'St 

;ª\Vofdf o:tf ckjTo{x¿ PseGbf a9L x'g ;Sb5g\ . b'O{ jf b'O{eGbf a9L ;ª\Vofx¿n] 

lgMz]if efu hfg] h'g;'s} ;ª\Vofx¿ tL lbOPsf] ;ª\Vofx¿sf ckjTo{ eGb5g\ . b'O{ jf b'O{ 

2 
3 

2 
3 2 
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eGbf a9L ;ª\Vofx¿sf] ;dfkjTo{ w]/} ;ª\Vofx¿ x'g ;Sb5g\ . 

n3'Ttd ;dfkjTo{ (Lowest Common Multiple) 
lbOPsf ;ª\Vofx¿n] lgMz]if efu hfg] ;aeGbf ;fgf] ;ª\VofnfO{ n3'Ttd ;dfkjTo{ (Lowest 
Common Multiple) elgG5 . 5f]6s/Ldf n3'Ttd ;dfkjTo{nfO{ n=;= (LCM) n]lvG5 . 

o;/L ljleGg pbfx/0fx¿af6 ljBfyL{x¿nfO{ n=;=sf] wf/0ff :ki6 u/fpg'k5{ . n=;=sf] 

cfwf/e"t wf/0ff yfxf kfO;s]kl5 dfq ljBfyL{x¿nfO{ n=;= lgsfNg] tl/sfx¿| 

l;sfpg'kb{5 .  

6 / 9 sf] n=;= lgsfNgsf nflu lzIfsn] 6 PsfO / 9 PsfO nDafOsf s]xL 808Lx¿ 

ljBfyL{x¿nfO{ lbg'xf];\ . tL b'j} 8G8Lx¿ a/fa/ gePsfn] 6 PsfOdf csf]{ 6 PsfO hf]8\g 

nufpg'xf];\ . To:t}u/L 9 PsfOdf csf]{ 9 PsfO hf]8\g nufpg'xf];\ . of] k|lj|mof b'a} 8G8Lx¿ 

a/fa/ geP;Dd hf/L /fVg'xf];\ . b'a}sf] nDafO a/fa/ x'Fbf 18 PsfO x'G5 . t;y{ 6 / 9 sf] 

n=;= 18 x'G5 . n=;= lgsfNg] s]xL ljlwx¿ tn lbOPsf] 5 .  

!= ckjTo{x¿sf] ;d"xaf6 (Set of Multiples)  
 12 / 18 sf] n=;= lgsfNg lgDg tl/sf ckgfpg'k5{ . 

12 sf ckjTo{x¿ = {12, 24, 36, 48, 60, 72, 84, 96, 108, …} 
18 sf ckjTo{x¿ = {18, 36, 54, 72, 90, 108, 126,..} 
12 / 18 sf ;femf ckjTo{x¿ = {36, 72,108, …} 

oL ;femf ckjTo{x¿sf] ;d"xdf 36 ;a}eGbf ;fgf] ckjTo{ xf] . o;nfO{ 12 / 18 sf] n=;= 

eGb5g\ . 

!=?9 v08Ls/0f ljlw (Prime Factorization Method) M 
lbOPsf ;ª\Vofx¿sf] ;/n tl/sfaf6 n=;= lgsfNg ?9 v08Ls/0f ljlwnfO{ k|of]u ul/G5 . 

lbO{Psf b'O{ jf ;f]eGbf a9L ;ª\Vofx¿sf] ;femf / afFsL ?9 u'0fgv08x¿ u'0fg u/L n=;= 

lgsfNg ;lsG5 . h:t}+, 24 / 36 sf] ?9 v08Ls/0f ljlwaf6 n=;= lgsfNg lgDg tl/sf 

ckgfpg'kb{5 .  

    24 ?9 u'0fv08x¿ =  2 × 2 × 2 × 3 
    36 ?9 u'0fv08x¿ =  2 × 2 × 3 × 3 
    24 / 36 sf ;femf u'0fv08x¿ = 2× 2 × 3   afFsL u'0fv08x¿ = 2 × 3  
   Nf=;= = ;femf u'0fgv08 × afFsL u'0fv08x¿  

         = (2× 2 × 3 ) × (2 × 3) = 12 × 6 =72 
   Tf;y{ n=;= (LCM) = 72 
@= e]glrq ljlw (Venn Diagram Method)M 
lbOPsf ;ª\Vofx¿sf] ?9 u'0fgv08x¿nfO{ ;d"x lrqdf b]vfP/ klg n=;=sf] cY{fk"0f{ 1fg 

lbg ;lsG5 . b'O{ jf ;f]eGbf a9L ;ª\Vofx¿sf] ?9 u'0fgv08x¿nfO{ ;d"xsf ;b:ox¿sf] 

¿kdf lnP/ e]glrqdf b]vfO{ ;femf / afFsL u'0fgv08x¿sf] u'0fgkmnaf6 n=;= lgsfNg 

;lsG5 . h:t} 24 / 36 sf] e]glrq ljlwaf6 n=;= lgsfNbf, 
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24 sf] ?9 u'0fv08x¿sf] ;d"x = {2, 2, 2, 3} 
36 sf] ?9 u'0fv08x¿sf] ;d"x =  {2, 2, 3, 3} 
24 / 36 sf] ;femf u'0fv08x¿sf] ;d"x = {2, 2, 3}         
24 sf] afFsL ?9 u'0fv08sf] ;d"x = {2} 
36 sf] afFsL ?9 u'0fv08sf] ;d"x =  {3} 
24 / 36 sf ;femf / afFsL u'0fgv08nfO{ e]glrqdf b]vfpFbf, 

                
Ef]glrqaf6, 24 sf] ?9 u'0fv08x¿sf] ;d"xnfO{ = A / 36 sf] ?9 u'0fv08x¿sf] 

;d"xnfO{ = B  eP, 

  A    n] n=;= hgfpF5 . h;nfO{ lrqdf 5fofF kf/L b]vfOPsf] 5 .  
   Nf=;= = ;femf u'0fgv08 × afFsL u'0fv08x¿  

         = (2× 2 × 3 ) × (2 × 3) = 12 × 6 =72 
   Tf;y{, n=;= (LCM) = 72 
t/ oxfF bf]xl/Psf ;d"xsf ;b:o klg bf]x¥ofOPsf] 5 eGg] s'/f Vofn ug{'kb{5 . 

#= efu ljlw (Division Method)M 
ljBfyL{x¿df n=;=sf] k|f/lDes wf/0ff :ki6 eO;s]kl5 efu ljlwaf6 n=;= lzIf0f ug'{kb{5 . 

efu ljlwaf6 n=;= lgsfNg' cl3 ;ª\Vofx¿sf] ?9 v08Ls/0f af/]df klg 1fg x'g' cfjZos 

x'G5 . o; ljlwaf6 lx;fa ubf{ Pp6f ?9 ;ª\Vofn] b'O{ jf ;f]eGbf a9L lbOPsf] ;ª\VofnfO{ 

efu vfg] ePdf dfq efu ug'{kb{5 . cGTodf ;a} u'0fgv08x¿sf] u'0fg u/L n=;=  

lgsflnG5 . h:t} 24 / 36 sf] efu ljlwaf6 n=;= lgsfNbf, 

   2   24,  36   
   2    12,  18  
   3     6,   9 
            2,  3 
Nf=;= (LCM) = 2× 2 × 3 × 2 × 3  = 72 
Tf;y{, n=;= (LCM) = 72 
n=;=sf b'O{ cf]6f u'0fx¿ x'G5g\  

 -s_ lbOPsf ;ª\Vofx¿sf] n=;= tL ;ª\Vofx¿sf] ;femf ckjTo{ x'G5 . 

 -v_ lbOPsf ;ª\Vofx¿sf] k|To]s ;femf ckjTo{ n=;=sf] klg ckjTo{ x'G5 . 

2 
3 

2 
3 2 

B=36 A=24 
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Df=;= / n=;= larsf] ;DaGw (Relationship between HCF and LCM) 

 olb b'O{ ;ª\Vofx¿dWo] Pp6f ;ª\Vof csf]{ ;ª\Vofsf] ckjTo{ (Multiple) 5 eg] ;fgf] 

;ª\Vof d=;= / 7'nf] ;ª\Vof n=;= x'G5 . dfgf}F, klxnf] ;ª\Vof = 5 / bf];|f] ;ª\Vof = 20  
5 . oxfF, 5 sf] ckjTo{ 20 xf] . 5 / 20 sf] d=;== 5 -;fgf] ;ª\Vof_ x'G5 eg] 5 / 20 
sf] n=;= = 20 -7'nf] ;ª\Vof_ x'G5 . 

 olb b'O{ ?9 ;ª\Vofx¿ p / q  ;x–?9 ;ª\Vofx¿ (Co-prime numbers) 5g\ eg] tL 

;ª\Vofx¿sf] d=;= 1 x'G5 / n=;= p×q x'G5 . h:t}M 9 / 13 ;x–?9 ;ª\Vofx¿ (Co-
prime numbers) x'g\ . 9 / 13 sf] d=;== 1 / 9 / 13 sf] n=;= = 117 x'G5 . 

 s'g} b'O{ ;ª\Vofx¿sf] u'0fgkmn tL b'O{ ;ª\Vofx¿sf] d=;= / n=;=sf] u'0fgkmn;Fu 

a/fa/ x'G5 . dfgf}F, 24 / 36 b'O{ ;ª\Vofx¿ 5g\ .  

      24 = 2 × 2 × 2 × 3,         36 = 2 × 2 × 3 × 3 
     n=;= = 2× 2 × 3  × 2 × 3 =72 
   d=;= = 2× 2 × 3  = 12 
  ca, 24 / 36  sf] u'0fgkmn = 24 × 36 = 864 
     d=;= / n=;=sf] u'0fgkmn = 12 × 72 = 864 
    24 / 36  sf] u'0fgkmn = d=;= / n=;=sf] u'0fgkmn  

ju{ / ju{d"n (Square and Square root) 
8 sf] ju{;ª\Vof 64 xf] eg] 64 sf] ju{d"n 8 xf] . 

s] 
 

  
 sf] 

 

 
 ju{d"n x'G5 < ju{;ª\Vof / To;}sf] ju{d"ndf s'g 7'nf] 5 < ju{;ª\Vof / To;}sf] 

ju{d"ndf s] km/s 5 < To;}n] ju{ ;ª\Vof / To;}sf] ju{d"ndf k|fs[lts ;ª\Vofdf dfq ju{ 

;ª\Vof 7'nf] x'G5 t/ leGg / k|fs[lts ;ª\Vofsf] k|0ffnL km/s ePsfn] ubf{ ;fgf] / 7'nf]sf] 

t'ngf ug{ ldNb}g . lzIfsn] Pp6f ljBfyL{nfO{ 20cm nfdf] /]vf lvRg nufpg'xf];\ . ;f] 

/]vfdf Pp6f ju{ lvRg nufpg'xf];\ . cGo ljBfyL{x¿nfO{ To;sf] If]qkmn slt xf]nf egL 

k|Zg ug'{xf];\ . o; ju{sf] If]qkmn 400cm2 x'G5 . To;}n] ju{sf] If]qkmn jf ju{ lgsfNg 

To;sf] Ps efunfO{ Tolt g} kl/df0fn] u'0fg ug'{kb{5 . To:t} lzIfsn] ljBfyL{x¿nfO{ rf}/df 

n}hfg] / juf{sf/ ¿kdf a:g nufpg'xf];\ . ToxfF hDdf 52 ljBfyL{x¿ lyP . 49 hgf juf{sf/ 

¿kdf a;] t/ 3 hgf a:g kfPgg\ . pgLx¿nfO{ cnu cnu /fVg] clg Kf|Zg ug]{ juf{sf/ 

¿kdf a;]sf ljBfyL{sf] cufl8 kª\ltsf slt ljBfyL{ 5g\ < ljBfyL{x¿n] 7 hgf eg]/ hjfkm 

lbP . cyf{t, nDafO tyf rf}8fOdf 7/7 hgf 5g\ eg]/ hjfkm lbP . To;}n] 49 sf] ju{d"n 7 
xf] . cyf{t, √     x'G5 . To:t} 7 sf] ju{;ª\Vof 49 xf] . cyf{t, 72 = 49 x'G5 .  

o:t} pbfx/0fx¿ ljBfyL{x¿nfO{ lbg'xf];\ . ju{ tyf ju{d"n Pscfk;df pN6f] lj|mof 

(Inverse relationship ) x'g] s'/f ljleGg pbfx/0fx¿af6 k|i6 kfl/lbg'xf];\ . 

Kf"0f{ ju{ ;ª\Vof / ltgsf s]xL ljz]iftfx¿ 

s'g} klg ;ª\VofnfO{ ;f]xL ;ª\Vofn] u'0fg ubf{ cfpg] ;ª\VofnfO{ lbOPsf] ;ª\Vofsf] ju{;ª\Vof 
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elgG5 . k"0f{ ;ª\Vofsf] ju{ g} k"0f{ ju{ ;ª\Vof xf] . ju{ / ju{d"n;Fu ;DalGwt k"0f{ ju{ 

;ª\Vofsf s]xL ljz]iftfx¿ klxrfg ug{ nufO{ ljBfyL{nfO{ l;sfO sfo{df ;l/s u/fpg 

;s]df l;sfO{ lr/:yfoL x'g'sf ;fy} ljBfyL{x¿sf] ;lj|mo ;xeflutf sfod klg u/fpg ;/n 

x'g] b]lvG5 . To;}u/L l;sfOk|lt cle?lr k}bf ug{ klg o:tf lj|mofsnfkaf6 ;xof]u k'Ug] 

x'G5 . o; s'/fnfO{ dx;'; u/L ju{ ;ª\Vofsf s]xL ljz]iftfx¿ k|:t't ul/Psf] 5 . 

 ;ª\Vof / ltgLx¿sf] ju{sf] Pp6f tflnsf tn lbOPsf] 5 M  

;ª\Vof 1 2 3 4 5 6 7 8 9 10 

ju{ 1 4 9 16 25 36 49 64 81 100 

Dfflysf] tflnsf ePsf 1, 4, 9, … ,100 nfO{ j|mdzM 1, 2, 3, … ,10 sf] ju{;ª\Vof elgG5 . 

logLx¿ k"0f{ ju{ x'g\ . 

!= dflysf] tflnsfaf6 s] yfxf kfpg ;lsG5 eg] ju{ ;ª\Vofsf kl5Nnf cª\sx¿ 0, 1, 4, 5, 
6, 9 dfq x'G5g\ . cyf{t, cGTodf 2, 3, 7 jf 8 cfpg] ;ª\Vofx¿ k"0f{ ju{ x'g ;Sb}gg\ . 

x'g t cGTodf 0, 1, 4, 6 jf 7 cfpFb}df Tof] ;ª\Vof k"0f{ ju{ g} x'G5 eGg klg ;lsb}g . 

h:t}+ M 10, 11, 14, 15, 26, 17 cflb ;ª\Vofx¿ k"0f{ ju{ xf]Ogg\ . 

@= cGTodf z"Go cfpg] k"0f{ ;ª\Vofdf z"Gosf] ;ª\Vof hlxn] klg hf]/ x'G5 . h:t} M 100, 
10000, 1000000 cflb k"0f{ ju{ ;ª\Vof x'g\ lsgls logLx¿sf] cGTodf z"Gosf] ;ª\Vof 

j|mdzM 2, 4, 6 5g\ . 30, 1000, 41000 cflb k"0f{ ju{ ;ª\Vof x'g ;Sb}gg\ lsgls 

logLx¿sf] cGTodf z"Gosf] ;ª\Vof j|mdzM 1, 3, 3 lahf]/ ;ª\Vofx¿ 5g\ .  

#= lahf]/ ;ª\Vofsf] ju{ ;ª\Vof klg lahf]/ g} x'G5 . 12 = 1, 32 = 9, 52 = 25 cflb . 

$= hf]/ ;ª\Vofsf] ju{ ;ª\Vof klg hf]/ g} x'G5 . 22 = 4, 42 = 16, 62 = 36 cflb . 

%= ju{ ;ª\Vofx¿nfO{ o;/L klg n]Vg ;lsG5 .  

22 = 4 = 3 × 1 + 1 jf 4 × 1 
32 = 9 = 3 × 3  jf 4 × 2 + 1 
42 = 16 = 3 × 5 + 1 jf 4 × 4 
52 = 25 = 3 × 8 + 1 jf 4 × 6 + 1 
62 = 36 = 3 × 12 jf 4 × 9 
 o;af6 lgDg lnlvt lgisif{ lgsfNg ;lsG5 M 

-s_ s'g} klg ju{ ;ª\Vof 3 sf]  Multiple jf Tof] eGbf 1 n] sd x'G5 .  

-v_ s'g} klg ju{ ;ª\Vof 4 sf]  Multiple jf Tof] eGbf 1 n] a9L x'G5 .  

^= s'g} b'O{ cf]6f ju{x¿sf] ;DaGwcGtu{t Pp6f csf{sf] bf]Aa/ x'Gf ;Sb}g .  

olb m / n b'O{ cf]6f k|fs[lts ;ª\Vofx¿ eP  m2   2n2
 /  n2   2m2

 x'G5 . 

&= olb n s'g} k|fs[lts ;ª\Vof 5 eg] (n+1)2 – n2 = (n+1) +n  n]Vg ;lsG5 . 

*= ltg cª\ssf] ju{ ;ª\Vofsf] lardf 1 jf 3 cfpFb}g . h:t}+ M 
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;ª\Vof 10 11 12 13 14 15 16 17 

ju{ 100 121 144 169 196 225 256 289 

 

(= lqe'hfsf/ ;ª\Vofx¿df (Triangular number) k|To]s nth tyf (n+1)th kbx¿sf] 

of]ukmn ju{ ;ª\Vof x'G5 . h:t} M 1, 3, 6, 10, 15, 21 ;ª\Vofx¿df 1 + 3 = 4, 3 + 6 = 
9, 6 + 10 = 16, 10 + 15 = 25, 15 + 21 = 36 cflb . 

!)= cGTodf 5 cfpg] s'g} klg ju{ ;ª\Vofsf] ju{ lgsfNbf lgDgcg';f/ klg lgsfNg ;lsG5 . 

152 = 1 × 200 + 52 = 225 
252 = 2 × 300 + 52 = 625 
552 = 5 × 600 + 52 = 3025 
1052 = 10 × 1100 + 52 = 11025 cflb . 

!!= ltg cf]6f k|fs[lts ;ª\Vofx¿ x, y, z df x2 + y2 = z2 sf] :j¿kdf JoSt ug{ ;lsg] 

o:tf ;ª\Vofx¿nfO{ Pythagorean Triplets elgG5 . h:t}M 32 + 42 = 52,  62 + 82 = 
102, 52 + 122 = 132

 cflb . 

o:tf ;ª\Vofx¿ 2 tl/sfn] lgsfNg ;lsG5 . 

-s_ olb s'g} lahf]/ ;ª\Vof x (1 afx]s) eP, o;sf Triplets ;ª\Vofx¿ j|mdzM x, 
    

 
 

    

 
 x'G5g\ . h:t}+ M x = 3 /fVof] eg] Triplets x¿ j|mdzM 3, 4 / 5 x'G5g\ .  

-v_ olb s'g} k|fs[lts ;ª\Vof x (1 afx]s) xf] eg], o;sf Triplets ;ª\Vofx¿ j|mdzM 2x, 
x2 -1, x2 +1 x'G5g\ . h:t}+ M x = 3 g} /fVof] eg] Triplets x¿ j|mdzM 6, 8 / 10 
cfpF5g\  hxfF, 62 + 82 = 10 x'G5 . oxfF, 6, 8 / 10 Triplets ;ª\Vofx¿ x'G5g\ .  

!@= s'g} klg ;ª\Vof x / y nfO{ (2xy)2 + (x2 – y2)2 = (x2 + y2)2  sf] ¿kdf klg JoSt ug{ 

;lsG5 . h:t},  x = 3 / y = 4 /fVof] eg] (2×3×4)2 + (32 – 42)2 = (32 + 42)2  

   cyjf, (24)2 + 72 = 252  

   cyjf, 576 + 49 = 625 

   cyjf, 625 = 625 
!#= oxfF,    112 = 121    

                 1112 = 12321                  
                   11112 = 1234321   
               ………………………    
    o;} u/L 1111111112 = 12345678987654321 x'G5 . 

  o;/L cfPsf] bfofF kIfsf] cª\sx¿sf] of]ukmn klg afofF kIfsf] ju{ g} cfpF5 . h:t} M 

    bfofF kIf            afofF kIf  

    1 + 1 = 2      1 + 2 + 1 = 4 = 22 
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    1 + 1 + 1 = 3     1 + 2 + 3 + 2 + 1 = 9 = 32 
    ………………    ……………………… 
    1 + 1 + 1 + … + 1 = 9     1 + 2 + 3 + … + 9 + 8 + … + 2 + 1 = 81 = 92  
      
 !$= ju{x¿sf] ;DAfGw lgDgcg';f/sf] klg x'G5 M 

       12 + 22 + 22 = 32 
       22 + 32 + 62 = 72 

       32 + 42 + 122 = 132 cflb . 

!%=  k|fs[lts ;ª\Vofx¿dWo] ju{ ;ª\Vofsf wgfTds u'0fgv08x¿sf] ;ª\Vof ljhf]/ / 

 cGosf] hf]/ x'G5 . 

!^=  s'g} klg wgfTds k"0ff{ª\s n sf] ju{ klxnf n cf]6f ljhf]/ ;ª\Vofx¿sf] of]ukmn;Fu 

 a/fa/ x'G5 . h:t} M 1 + 3 + 5 + 7 = 42 

!&=  n cf}F ju{ ;ª\Vof (n -1) cf}+ / n cf}+ lqe'hfsf/ ;ª\Vofx¿sf] of]ukmn;Fu a/fa/ x'G5 . 

!*=  s'g} klg k"0f{ ju{ ;ª\Vofdf ePsf cª\sx¿sf] of]ukmn ;w}+ 1, 4, 7 jf 9 x'G5 . 7"nf 

 ;ª\Vofx¿df cª\sx¿sf] of]ukmn Ps cª\ssf] ;ª\Vof gcfpFbf;Dd hf]8\g] k|lj|mof 

 hf/L /fVg' kb{5 . h:t} M 7744 df 7 + 7 + 4 + 4 = 22, 2 + 2 = 4. 

ljBfyL{x¿nfO{ ;ª\Vof ;DaGwL dfly plNnlvt ;DaGwx¿af6 yk 9fFrfx¿sf] ljsf; ug{ 

nufpg ;lsG5 . o:tf lj|mofsnfkn] ljBfyL{x¿df ul0ftLo k|f/lDes ;f]rfO{ (Intuitive 
knowledge) sf] ljsf; u/fpg ;xof]u ub{5 . 

 

 

P]lss lgod, gfkmf gf]S;fg / ;fwf/0f Jofh  

(Unitary Method, Profit and Loss and Simple Interest) 
 

P]lss lgod (Unitary Method) 
P]lss lgodsf] kf7 z'? ug'{eGbf cufl8 lzIfsn] k|ToIf / cKf|ToIf ljr/0f n]lvPsf] lgDg 

cg';f/sf] rf6{ k|bz{g ug'{xf];\ .  

15 cf]6f sndsf] d"No a/fa/ ?=225  k5{ eg] 10 cf]6f sndsf] d"No slt knf{ < 

15 cf]6f sndsf] d"No = ?=225 

1 cf]6f sndsf] d"No =    
  

  x'G5 

10 cf]6f sndsf] d"No =  ?=    
  

×    x'G5 . 

o; pbfx/0fdf kl/df0f 36\bf d"No klg 36\5 / kl/df0f a9\bf d"No klg a9\5 EfGg] wf/0ff 

lbg rf6{df jf0f lRfx\g (Arrows) n] :ki6 kfg{ ;lsG5 . o;sf ;fYf} o:tf kl/df0fdf yf]/} 

lgsfNg efu / w]/} lgsfNg u'0fg ug'{kg]{af/] klg 5nkmn ug]{ . o:t} pbfx/0f ljBfyL{x¿nfO{ 
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atfpg nufO{ xn ug{ nufpg . t/ 1 eGbf ;fgf] leGgsf] kl/df0faf6 a9L jf 36L kl/df0f 

lgsfNg s] ug'{kb{5 eGg] s'/f lgDgcg';f/sf pbfx/0fåf/f 5nkmn ug'{xf];\ . 

Ps af]/f  rfdnsf] 
 

 
  efusf] d"No ?=     k5{ eg] 

 

 
 efusf] d"No slt knf{ <    

o; k|Zgsf] pTt/ lgsfNg Ps hgf ljBfyL{nfO{ af]8{df xn ug{ nufpg'xf];\ .                
 

 
  efu a/fa/ ?=     

1 efu a/fa/ ?=     × 
 

 
 = ?=     

 

 
  efu a/fa/ ?=    × 

 

 
 = ?=675 

o;df 
 

 
  efusf] d"NoeGbf 1 efusf] d"No a9]sf] 5 . To;}n] oxfF a9L d"No lgsfNg efu 

ug'{k5{ . o;}u/L o:tf k|ToIf ljr/0f ;DaGwL ;d:ofx¿ Ps Ps cf]6f agfpg nufpg] / 

;dfwfg u/]kl5 pTt/x¿ glhssf] ;fyLnfO{ hfFRg nufpg'xf];\ . 

lFzIfsn] Ps hgf ljBfyL{nfO{ ck|ToIf ljr/0fsf ;d:of af]8{df n]Vg nufpg] ug'{xf];\ . 10 
hgf HofdLn] 15 lbgdf Pp6f 6x/f lgdf{0f ug{ ;S5g\ eg] 10 lbgdf l;Wofpg slt HofdL 

rflxPnfg\ < 

of] k|Zg lsg ck|ToIf ljr/0f xf] < 5nkmn ug'{xf];\ . Pp6f kl/df0f a9\of] eg] csf]{ kl/df0f 

36\5 klxnf] kl/df0f 36\of] eg] bf];|f] kl/df0f a9\5 . To;}n] o:tf ;d:ofx¿ ck|ToIf 

ljr/0fsf x'g egL 5nkmn ug'{xf];\ . 

oxfF, 15 lbgdf ;f] 6x/f agfpg 10 Hfgf HofdL rflxG5 . 

1 lbgdf ;f] 6x/f agfpg 10 × 15 Hfgf HofdL rflxG5 . -yf]/} lbgdf sfd ;Sg HofdL 

;ª\Vof w]/} rflxG5, To;}n] u'0fg ul/Psf] xf] ._ 

10 lbgdf ;f] 6x/f agfpg 
   ×   

  
 = 15 Hfgf HofdL rflxG5 . -w]/} lbgdf sfd ;Sg yf]/} 

HofdL eP  

k'Ug] ePsfn] efu ul/Psf] xf] ._ 

o;nfO{ jf0f lrx\gåf/f o; k|sf/ b]vfpg ;lsG5 . 

    

o;}u/L ltg cf]6f kl/df0f ePsf P]lss lgod tyf ;dfg'kft ;DaGwL ;d:ofx¿ xn ug{ 

ckgfpg'kg]{ ;ts{tf ;DaGwL 5nkmn ug'{xf];\ . b'O{ kl/df0fx¿ aLrsf] ;DaGwaf/] lj|mofx¿ 

eO{;s]kl5 dfq t];|f] kl/df0f;Fu lj|mof ug'{k5{, h'g lbOPsf] ;d:ofdf e/ k5{ . To;}n] 

lzIfsn] lgDgcg';f/ Pp6f pbfx/0f k|:t't u/L 5nkmn ug'{xf];\ .  

olb 8 hgf HofdLnfO{ 
 

 
  v]t vGg 20 lbg nfU5 eg] 10 hgf HofdLnfO{ 

 

 
  v]t vGg  slt 

lbg nfUnf <  
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o; k|sf/sf] pTt/ lgsfNg lzIfsn] klxn] o;k|sf/ u/L 5f]6s/Ldf n]Vg] . 

HofdL   v]t   lbg 

   8      
 

 
    20 

  10   
 

 
    ? 

P]lss lgodåf/f o;/L ;dfwfg ug{ ;lsG5 . 

8 hgf HofdLnfO{ 
 

 
  v]t vGg 20 lbg nfU5 . 

1 hgf HofdLnfO{ 
 

 
  v]t vGg 20 × 8 lbg nfU5 . 

10 hgf HofdLnfO{ 
 

 
  v]t vGg 

   × 8

  
  lbg nfU5 . 

10 hgf HofdLnfO{ 1 v]t vGg 
   × 8

  
 × 3 lbg nfU5 . 

10 hgf HofdLnfO{ 
 

 
  v]t vGg 

   × 8

  
 × 

 

 
 × 3 lbg nfU5 . = 32 lbg 

 

 

HofdL v]t lbg 

8  

 
 

20 

10  

 
 

< 

To;}n], o;nfO{ Chain Rule cg';f/ n]Vbf, 

8 ×  
 

 
 × 20 = 10 × 

 

 
 × x x'G5 . 

cyjf, x = 
8 ×   ×    ×  

   ×  
  lbg = 32 lbg 

lzIfsn] HofdL, v]t / lbgsf] k/:k/ ;DaGw k|ToIf jf ck|ToIf s:tf] x'G5 ;f]af/] 

5nkmn ug]]{ . o:t} k|Zgx¿ ljBfyL{x¿nfO{ agfpg nufO{ ;d:ofsf] ;dfwfg 5nkmn 

ug]{ . 

gfkmf gf]S;fg (Profit and Loss) 
ljBfyL{x¿nfO{ b}lgs hLjg;Fu ;DalGwt Jojxfl/s pbfx/0fx¿ lbP/ gfkmf gf]S;fg lzIf0f 

ug{ ;lsG5 . gfkmf gf]S;fg Jofkfl/s If]q;Fu ;DalGwt ljifoj:t' ePsfn] :yfgLo txdf 

/x]sf] k;n]sf] ;xfotfaf6 gfkmf gf]S;fgsf] cjwf/0ff lbg ;lsG5 . :yfgLo k;n]sf] 

;xof]un] j|mo d"No, ljj|mo d"Nosf] cy{k"0f{ wf/0ff k|i6 agfpg ;lsG5  .  gfkmf jf 
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gf]S;fgsf] nflu ;fdfg vl/b / laj|mL ug'{kg]{ x'G5 . ;fdfg vl/b ul/ cfk}mF jf cGo JolStn] 

k|of]u u/]df gfkmf jf gf]S;fg s] eof] lgsfNg ldNb}g . s'g} klg j:t' lsGbf k/]sf] df]n j|mo 

d"No (Cost Price) / ;f] j:t' u|fxsnfO{ laj|mL jf a]Rg] d"No ljj|mo d"No (Selling Price) 
x'G5 . 

gfkmf gf]S;fgsf] lzIf0fsf] nflu lzIfsn] Pp6f Jojxfl/s pbfx/0f k|:t't ug'{xf];\ . 

xs{ ;fx'n] Pp6f ;f8L ?=2000 df lsg]/ ?=2250  df ljqmL ubf{ s] slt gfkmf jf gf]S;fg 

eof] xf]nf < 

oxfF, xs{ ;fx'n] Pp6f ;f8L lsGbf lt/]sf] d"No ?=2000  j|mo d"No xf] o;nfO{ 5f]6s/Ldf CP 
(Cost Price) elgG5 eg] pgn] ;f8L laj|mL u/]sf] d"No ?=2250  ljj|mo d"No xf] o;nfO{ 

5f]6s/Ldf SP Selling Price) elgG5 . pgn] ;f8LnfO{ lsg]sf] d"NoeGbf a]r]sf] d"No a9L 

ePsfn] gfkmf x'G5 . 

oxfF, ;f8Lsf] j|mo d"No (CP) = ?=2000   
;f8Lsf] ljj|mo d"No (SP) = ?=2250   
ljj|mo d"No (SP)   j|mo d"No (CP) ePsfn] gfkmf x'G5 . 

ca, gfkmf (Profit) = ljj|mo d"No (SP)  - j|mo d"No (CP) 
                            = ?=2250  - ?=2000  = ?=250   
Tf;y{, xs{ ;fx'nfO{ ?=250  gfkmf x'G5 .  

olb xs{ ;fx'n] pSt ;f8LnfO{ ?=1875  df laj|mL u/]sf] eP pgnfO{ s] slt gfkmf jf gf]S;fg 

x'GYof] < 5nkmn ug'{xf];\ . 

olb j|mo d"No (CP), ljj|mo d"No (SP), gfkmf (Profit) / gf]S;fg (Loss) eP lgDg ;"q 

k|ltkfbg ug{ ;lsG5 M 

 ljj|mo d"No (SP)   j|mo d"No (CP) ePdf, 

,gfkmf (Profit) = ljj|mo d"No (SP)  - j|mo d"No (CP) ………… (i) 
 j|mo d"No (CP)   ljj|mo d"No (SP) ePdf, 
gf]S;fg (Loss) = j|mo d"No (CP) - ljj|mo d"No (SP) …………(ii) 

gfkmf (Profit)% =      

          
×      = (Profit)% =       

          
×      ……..(iii) 

gf]S;fg (Loss)% =      

          
×      = (Loss)% =     

          
×      ……..(iv) 

gfkmf gf]S;fg ;DaGwL Jojxfl/s pbfx/0fx¿ ljBfyL{x¿nfO{ lbP/ dflysf ;"qx¿ k|of]u ug{ 

cEo:t agfpg'xf];\ . sIffdf g} e"ldsf clego ljlw / gd'gf d'b|f, ;fdfg cflbsf] k|of]uaf6 

klg gfkmf gf]S;fgsf] cjwf/0ff ljsf; u/fpg ;lsG5 . 

;fwf/0f Jofh (Simple Interest)  
;fdfGotof Jojxfl/s ¿kdf ul/g] ljlEfGg sfo{df cfly{s sf/f]af/ ug]{ ul/G5 . h:t} 3/ 

hUUff vl/b ug{, ljleGg rf8kj{ dgfpg, ljjfx j|tjGw h:tf sfo{ ug{ cfjZos /sd gk'u 

ePdf JolStn] JolSt tyf ljTtLo ;+:yfx¿af6 lglZrt ;dosf] nflu tf]lsPsf] Jofhb/ 
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cg';f/ Aofh ltg]{ u/L C0f lng] sfo{ ul/G5 . ;fwf/0f Aofh lzIf0fsf] nflu lzIfsn] Pp6f 

Jojxfl/s pbfx/0f k|:t't ug]{ . “lji0f' gf/fo0fn] rf8kj{ dgfpgsf nflu lx/fsfhL;Fu 

?=5000 C0f lnP5g\ . pgn] 1 jif{ kl5 ;os8f 15 sf] b/n] Jofh ;lxt slt /sd  
lt/]5g\ <” 5nkmn ug'{xf];\ . 

oxfF, lji0f'gf/fo0fn] C0f :j¿k lnPsf] /sd ?= 5000 ;fFjf xf] . pgn] /sd lkmtf{ ug]{ ;do 

1 jif{ xf] . pgn] ltg]{ Jofh b/ ;os8f 15 cyf{t, ?=100 sf] Ps jif{sf] Aofh ?=15  jf 
15% xf] . pgn] ltg]{ hDdf /sd lgDg cg';f/ lgsfNg ;lsG5 M 

;os8f 15 Aofhb/n] 

?=100 sf] 1 jif{kl5sf] Aofh ?=15 x'G5 

?=1sf] 1 jif{kl5sf] Aofh ?=   

   
  x'G5 

?=5000 sf] 1 jif{kl5sf] Aofh ?=   

   
×      x'G5 . 

                    = ?=750 
cyf{t, ;fjfF (P) = ?=5000     ;do (T) = 1 jif{   Aofhb/ (R) = 15% 

ca, Aofh (I) =   × × 

   
  

cyjf, Aofh (I) =  ;fjfF × ;do × Aofhb/ 
                                    100  

       Aofh (I) =      × ×  

   
  = ?=750 

lji0f' gf/fo0fn] lx/fsfhLnfO{ ltg'{kg]{ hDdf /sd = ?=5000 + ?=750 = ?=5750 x'G5 .  
o;/L s'g} klg JolSt jf ;+:yfn] C0f afkt lnPsf] /sdnfO{ ;fjfF (Principle) elgG5 . 

o;nfO{ P n] hgfOG5 . To:t}u/L tf]lsPsf] cjlwnfO{ ;do (Time)  elgG5 . ;donfO{ 

jif{df /fv]/ lx;fa ul/G5, o;nfO{ T n] hgfOG5 . jflif{s ¿kdf ltg'kg]{ yk /sd h'g 

;odf slt eg]/ x]l/G5 Tof] Jofhb/ (Interest Rate) xf] . o;nfO{ R n] hgfOG5 . lbOPsf] 

/sddf lglZrt ;dokl5 ylkP/ cfpg] /sd ;fwf/0f Aofh (Simple Interest) xf] . o;nfO{ 

I n] hgfOG5 . ltg'{kg]{ hDdf /sd ld>wg (Amount) xf] . o;nfO{ A n] hgfOG5 .  

t;y{, olb ;fjfF (P), ;do (T), Aofhb/ (R), ;fwf/0f Aofh (I) / ld>wg (A) eP, Aofh 

lgsfNg]  ;"qaf6 c¿ ;"qx¿ ljBfyL{x¿nfO{ g} k|ltkfbg ug{ nufpg'xf];\ . 

I =   × × 

   
 …….. (i)       P =     × 

 × 
 …….. (ii)       T =     × 

 × 
 …….. (iii)  

R =     × 

 × 
 …….. (iv)                    A = P + I ……… (v) 

 P =     × 

      × 
 …….. (vi)        

 

?=7200 nfO{ 5 jif{;Dd Aofhdf nufpFbf ?=1080 Aofh kfOG5 eg] Aofh b/ slt xf]nf < 

oxfF,  ;fjfF (P) = ?=7200,   ;do (T) = 5 jif{,  Aofh (I) = ?=1080  
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/  Aofhb/ (R) = ? 

;"q cg';f/, R =     × 

 × 
 =     ×    

    × 
  =  3% 

Tf;y{, Aofhb/ 3%  x'G5 . 

dflysf pbfx/0fx¿ ljBfyL{x¿nfO{ g} agfpg lbO{ ;dfwfg ug{ ;d]t cEo:t u/fpg'xf];\ . 

 

  

Draf
t



        51 

#= If]qldlt  (Mensuration) 
 

Ef}flts ;+;f/df clxn] x/]s j:t'sf] klxrfg To;sf] gfkåf/f ul/G5 . sf]7fdf cfjZos 

j:t'x¿ slt slt gfksf rflxG5g\ < 3/af6 ljBfno k'Ug lt b"/L lx8\g' knf{ < * ld6/ 

nDafO / % ld6/ rf}8fO ePsf] sfk]{6n] slt 7fpF 9fS5 < cflb b}lgs hLjg;Fu ;DalGwt 

j:t'x¿ gfk;Fu ;DalGwt /x]sf 5g\ . sltko j:t'x¿sf] gfk ;"q lagf g} lgsfNg ;lsG5 

eg] s'g}sf] ;"qsf] k|of]uåf/f ;xh / ;/n x'G5 . s'g} ;dtndf sf]l/Psf HofldtLo 

cfsf/x¿sf] nDafO tyf kl/ldlt To;sf] e'hfx¿sf] gfkåf/f lgsfNg] tyf lqe'h, rt'e'{h, 

ax'e'h / j[Ttsf] If]qkmn lgsfNg], nfut vr{ cflbsf ;"qsf] k|ltkfbgsf ;fy} ;d:ofx¿sf] 

;dfwfg lzIf0f ug]{ tl/sf I]fqldltdf cWoog ul/G5 . To;}u/L lk|Hd, lk/fld8, a]ngf, uf]nf 

/ ;f]NfLsf] ;txsf] If]qkmn tyf cfotg ;DaGwL ;"qx¿sf] k|ltkfbg tyf tT;DaGwL 

;d:ofx¿sf] ;dfwfg ug]{ tl/sfx¿ o;cGtu{t kb{5g\ . ef}lts ;+;f/sf ljleGg 

j:t'x¿dWo] lk|Hd, lk/fld8, 3g, if8d'vf, ;f]nL, j]ngf, 6]6«fx]8«g cflb cfsf/sf j:t'x¿ 

agfpg slt kl/df0fsf] wft'x¿ cfjZos kb{5 egL yfxf kfpg ;txsf] If]qkmn tyf To;sf] 

Ifdtf tyf cf]u6\g] 7fpF a'‰g cfotg lgsflnG5 . 

If]qldltsf] zflAbs cy{ nDafO, If]qkmn / cfotg kTtf nufpg] ul0ftLo lgod cyjf gfKg] 

k|lj|mof eGg] x'G5 . To;}n] ljBfno txdf If]qldlt PsfOdf ;dtlno HofldtLo cfs[ltx¿sf] 

If]qkmn / kl/ldlt, 7f]; cfs[ltx¿sf] ;txsf] If]]qkmn / cfotg kTtf nufpg], To;}u/L 

If]qkmn / cfotg;Fu ;DalGwt b}lgs hLjgdf cfO{kg]{ ;d:ofx¿ ;dfwfg ug]{ h:tf z}lIfs 

pknlAw xfl;n u/fpg] nIo /flvPsf] 5 . 

g]kfnsf] ljBfno ul0ft kf7\oj|md / kf7\ok':tsdf sIff @ b]lv sIff !) ;Dd If]qldltnfO{ 

j|md};Fu ;dfj]z ul/Psf] 5 . ul0ft lzIf0fl;sfO eg]sf] lx;fa ug]{ / pTt/ lgsfNg] k|lj|mof 

xf] eGg] k/Dk/fut wf/0ffaf6 k|]l/t eP/ If]qldlt lzIf0f ubf{ Ps} k6s ;"q k|of]u u/L lx;fa 

ug{ l;sfPsf] kfOG5 . o;/L If]qldltsf] wf/0ff j|md};Fu glbO{ ljlwut l;k (algorithm 
skill) ljsf;df hf]8 lbFbf ljbofyL{x¿sf] l;sfOdf c;xhtfsf] ljsf; eO{ w]/} afwfx¿ 

cfpF5g\ . To;}n] If]qldlt lzIf0f ubf{ w]/}eGbf w]/} lzIf0f ;fdu|Lx¿ Kf|of]u u/L lj|mofsnfksf] 

dfWodaf6 ;"q ;fdfGoLs/0f ug'{ /fd|f] x'G5 . To;kl5 ;"q k|of]u u/L lx;faF l;sfpbf l;sfO 

;/n / ;xh aG5 . If]qldlt lzIf0fsf s]xL p2]Zox¿ lgDg lnlvt 5g . 

 lgoldt / clgoldt ax'e'hsf] kl/ldlt lgsfNg  

 ;dtnLo cfs[ltsf] If]qkmn sf]7f uGg] ljlwaf6 kTtf nufpg  

 cfot / ju{sf] If]qkmn lgsfNg  

 if8\d'vf / 3gsf] cfotg lgsfNg  

 if8d'vf / 3gsf] ;txsf] If]qkmn lgsfNg cflb  

If]qldlt lzIf0fsf nflu lzIf0f ljlwsf ¿kdf cfudg, lgudg, 5nkmn, ;d:of ;dfwfg, 

k|of]ufTds ljlwx¿ k|of]u ug{ ;lsG5 . 

of] kf7 lzIf0f ;fdu|Lsf ¿kdf d'Votof Knfl:6ssf] kf/b;{s l;6, ax'e'hx¿sf] hfnL, 

if8\d'vf / 3gsf gd'gfx¿ Hf:t} sf7sf] Ans, 6'yk]i6 / ;fa'gsf vf]n, em08L a'hf{sf u§L 
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cflb k|of]u ug{ ;lsG5 . 

If]qldltsf] Jojxfl/s pkof]u (Implication of Mensuration in Daily life) 
b}lgs hLjgdf cfO{kg]{ ;d:ofx¿ ;dfwfg ug]{ h:t} sf]7fsf] If]qkmn lgsfnL sfuh 6fF:g], 

/ª jf KnfI6/ ug]{ vr{ cg'dfg ug]{,  e"OFdf sfk]{6 lj5\ofpg], hldg gfKg], ;8s agfpg], 

af6f]df 9'ª\uf 5fKg], kvf{n agfpg], sf7 gfKg] tyf If]qkmn / cfotg;Fu ;DalGwt 

;d:ofx¿sf] nfut cg'dfg ug]{ h:tf sfo{x¿df If]qldltsf] pkof]u ug{ ;lsG5 .  

!= kl/ldlt (Perimeter) / If]qkmn (Area)  
lj|mofsnfk ! 

6 cm nDafO / 3 cm rf}8fO ePsf] cfotsf] gd'gf tof/ u/L k|To]s ljBfyL{ jf ;d"x -2-5 

hgf;Dd_ nfO{ lbg] / ?n/sf] k|of]u u/L k|To]s 3]/fsf] gfk lnP/ rf/}lt/sf] 3]/fsf] nDafO 

kTtf nufpg lbg'xf];\ . 

                   

 3cm 

             

            6cm  

cfotsf] kl/ldltsf] 3]/f = 6cm + 3cm + 6cm + 3cm 
   = 18cm 

oxfF, cfotsf] jl/kl/sf] 3]/fsf] gfk 18cm xf] . o;sf ;fy} lstfa, sfkL, 8]S;sf] jl/kl/sf] 

3]/fsf] gfk kTtf nufpg lbP/ s'g} ;dtnLo ;txdf ag]sf ax'e'hsf e'hfx¿sf] hDdf 

nDafOnfO{ kl/ldlt elgG5 eGg] lgisif{ lbg ;lsG5 . 

dflysf] ;dfwfgsf] cfwf/df ca cfot / ju{sf] kl/ldlt lgsfNg] ;"q kTtf nufpg ;lsG5 .  

olb cfotsf] nDafO (l) = 6 cm, cfotsf] rf}8fO (b) = 3cm / cfotsf] kl/ldlt = P 
dfGbf,  

6cm + 3cm + 6cm + 3cm = 18cm 
cyjf, l + b + l + b = P 
cyjf, 2l +2b = P 
cyjf, 2(l + b) = P 

    P = 2(l + b)  
To;}u/L,                                      l 

     ju{sf] nDafO = l dfGbf,               
cyjf, l + l + l + l = P                l   
cyjf, 4l = P 

   P = 4l        Tf;y{, ju{sf] kl/ldlt (P) = 4l  x'G5 . 

To:t}u/L ju{ h:t} cGo k|sf/sf lgoldt ax'e'hx¿sf gd'gf jf lrq k|:t't u/L kl/ldlt 
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lgsfNg] ;"q kTtf nufpg ;lsG5 . lgoldt ax'e'hsf] e'hfsf] nDafO a dfGbf, 

 

 

                 a                                          a                                       a 
;dafx' lqe'hsf] kl/ldlt = 3a, lgoldt k~re'hsf] kl/ldlt = 5a, lgoldt ifi6e'hsf] 

kl/ldlt = 6a, o;}u/L,  n cf]6f e'hf ePsf] lgoldt ax'e'hsf] kl/ldlt = na x'G5 . 
lj|mofsnfk @ 

;dtnLo cfs[ltsf] gd'gf Jff lrq k|:t't u/]/ s'gn] a9L 7fpF lnPsf] 5 5nkmn ug'{xf];\ . 

 

 

   

     (i)                     (ii)                                             (iii)                        (iv) 
Dfflysf] klxnf b'O{ lrqx¿dWo] lrq g+= (i) n] a9L 7fpF lnPsf] 5 . To;}n] klxnf]sf] If]qkmn 

a9L 5 . kl5Nnf b'O{ dWo] s'g lrqsf] If]qkmn a9L 5 eGg ufx|f] 5 . o;sf] ;xL pTt/ 

juf{sf/ sf]7f ePsf] kf/b;{s u|L8 k|of]u u/]/ jf juf{sf/ sf]7f agfO{ tL sf]7fx¿ ug]/ kTtf 

nufpg ;lsG5 .  

                      1cm  

               1cm 

 

dflysf] ju{sf] nDafO 1cm / rf}8fO 1cm 5 . To;}n] of] 1cm × 1cm sf] ju{ xf] / o;sf] 

If]qkmn 1cm2
 -ju{ ;]=dL=_ 5 . o; ju{nfO{ j:t'n] ;dtn ;txdf slt 7fpF lnPsf] 5 eGg] 

t'ngf ug{ jf yfxf kfpg k|of]u ul/G5 . o;/L ;dtnn ;txdf j:t'n] cf]u6]sf] 7fpFnfO{ 

If]qkmn elgG5 eGg] kl/efiff ;fdfGoLs/0f ug{ tnsf] pbfx/0f x]/f}F .  

pbfx/0f ! 

tn lbOPsf] cfs[ltsf] If]qkmn 1 ju{ ;]=ld=sf sf]7f ug]/ lgsfNg'xf];\ . 

        

         

         

         

(i)                                                                    (ii) 
cfotsf] If]qkmn  = 12 cm2

              l;ª\uf] ju{sf] ;ª\Vof = 12  

                                           cfwf ju{sf] ;ª\Vof = 2 = 1 l;ª\uf] ju{  
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                                           To;}n] If]qkmn = (6 +1) cm2
 = 7 cm2

  

lj|mofsnfk # 

tn lbOPsf] lrqdf h:t} nDafO 5cm / rf}8fO 3cm ePsf] Pp6f cfotsf] lrq jf gd'gf 

k|:t't ug'{xf];\ . o;df 1 ju{ ;]=dL= sf slt cf]6f ju{x¿ 5g\ < 

        

  

  

 

cfotsf] If]qkmn  = 15 cm2
  km]/L, NfDafOnfO{ rf}8fOn] u'0fg u/]/ x]bf{,  

nDafO × rf}8fO = 5 cm × 3cm = 15 cm2
      

ca, cfotsf] If]qkmnnfO{ A , NfDafOnfO{ l / rf}8fOnfO{ b dfGbf, cfotsf] If]qkmn  = l × b                  

ju{sf] If]qkmn (Area of Square) M  
ju{sf] nDafO / rf}8fO a/fa/ x'g] ePsfn] ju{sf] If]qkmn (A) = l × l = l2 = -e'hf_

2
  

pbfx/0f @ 

tn lbOPsf] lrqdf 5fofF k/]sf] efusf] If]qkmn slt xf]nf < 

 

        1cm 

                                    1cm 

        1cm 

          1.5cm      1cm      1.5cm 

;dfwfgM klxnf]= tl/sf 

oxfF, t];|f]k6\l6 Pp6f 4cm nDafO / 1cm rf}8fO ePsf] cfotdf 5fofF kfl/Psf] 5 . 

To;}u/L, cfotsf] tn / dfly 1cm nDafO ePsf PsPs cf]6f ju{ 5g\ . To;}n],  

5fofF kf/]sf] efusf] If]qkmn = 4 cm × 1 cm + 1 cm × 1 cm + 1 cm × 1 cm 
                                    = 4 cm2 + 1 cm2 + 1cm2 

                                   = 6 cm2 
bf];|f]= tl/sf 

oxfF, 7'nf] cfotsf] nDafO  (l1) = (1.5 + l + l.5) cm = 4cm                 
     7'nf] cfotsf] rf}8fO  (b1) = (1 + l + l) cm = 3cm     
     7'nf] cfotsf] If]qkmn (A1) = ? 
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ca, A1 = l1× b1= 4cm × 3 cm =  12 cm2                 

   7'nf] cfotsf] If]qkmn (A1) = 12 cm2  x'G5 . 

 Kfm]l/, 5fofF gkf/]sf] cfotsf] nDafO  (l2) = 1.5 cm                 
5fofF gkf/]sf] cfotsf] rf}8fO  (b2) = 1 cm     
5fofF gkf/]sf]] cfotsf] If]qkmn (A2) = ? 
ca, A2 = l2× b2 = 1.5cm × 1 cm =  1.5 cm2                 

   5fofF gkf/]sf] cfotsf] If]qkmn (A2) = 1.5 cm2  x'G5 . 

Rff/ cf]6} 5fofF gk/]sf cfotsf]  If]qkmn a/fa/ x'g] ePsfn]  

Rff/ cf]6} 5fofF gk/]sf cfotsf]  If]qkmn (A3) = 4 A2 = 4 × 1.5 cm2 = 6cm2      

   (A3) = 6 cm2   
ca, 5fofF k/]sf] efusf] If]qkmn (A) = A1 – A2 

                                                = 12 cm2 - 6cm2  = 6cm2   

 
 
#= if8\d'vf / 3gsf] ;txsf] If]qkmn (Surface Area of cuboid and cube) 
lj|mofsnfk $ 

if8\d'vf / 3gsf] ;txsf] If]qkmn lzIf0fl;sfO ubf{ 6'yk]:6sf vf]nx¿, ;fa'gsf vf]nx¿, 

em08L a'hf{sf u6\l6x¿ h:tf if8\d'vf / 3gsf gd'gfx¿ ;ª\sng ug]{ . ca ljBfyL{x¿nfO{ 

tL gd'gfx¿sf ;txsf] If]qkmn lgsfNg ;d"x sfo{ lbg'xf];\ . ljBfyL{x¿n] ?n/sf] k|of]u u/]/ 

k|To]s ;txsf] nDafO l / rf}8fO b kTtf nufpg] 5g\ . To;}sf] cfwf/df k|To]s ;txsf] 

If]qkmn kTtf nufO{ 5 cf]6} ;txsf] If]qkmn hf]8]/ hDdf ;txsf] If]qkmn lgsfNg] 5g\ . 

ljBfyL{x¿nfO{ ;d:of ;dfwfgsf] j|mddf cfOk/]sf ;d:ofx¿ cfk}mFn] ;dfwfg ug{ g;s]df 

lzIfsaf6 cfjZos ;xof]u x'g]5 . ;d"x sfo{ ul/;s]kl5 ljBfyL{x¿n] if8d'vf (cuboid) 
sf ;fd'Gg]sf df]xf]8fx¿sf] If]qkmn a/fa/ x'G5 / 3gsf] 5 cf]6}] df]xf]8fx¿sf] If]qkmn a/fa/ 

x'G5 eGg] s'/f ;fdfGoLs/0f ug{ ;Sg] 5g\ .  

lj|mofsnfk % 

tn lbOPsf] if8\d'vfsf] hfNfLsf] lrqaf6 if8\d'vf ;txsf] If]qkmn kTtf nufcf}F .  

                    l  

          %              

  $           !  l #  #        @ 

           l  ^  

 

l 

h 
b 

h 

h 

h 

l 

l 

l 

h 
b b 

h h 

h 
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cfot ! sf] If]qkmn = cfot  @ sf] If]qkmn = l × b  
cfot # sf] If]qkmn = cfot  $ sf] If]qkmn = b × h 
cfot % sf] If]qkmn = cfot  ^ sf] If]qkmn = l × h 
ca, 5fofF kf/]sf] efusf] If]qkmn = l × b + b × h + l × h ju{ PsfO  

To:f}n], k"/} hfnLsf] If]qkmn (A) = 2( l × b + b × h + l × h) ju{ PsfO 

Tf;y{, if8\d'vfsf] ;txsf] If]qkmn (A) = 2(lb + bh + lh) ju{ PsfO 

3gsf] ;txsf] If]qkmn (A) =6 a2
 hxfF, l = b = h = a 

 

pbfx/0f # 

Pp6f if8\d'vfsf] nDafO 18 cm 5 . o;sf] rf}8fO nDafOsf] Ps ltxfO / prfO, rf}8fOsf] 

b'O{ ltxfO 5 eg] if8\d'vfsf] ;txsf] If]qkmn slt xf]nf < 

;dfwfg  

oxfF, if8\d'vfsf] nDafO (l) = 18 cm  

     if8\d'vfsf] rf}8fO (b) = l ×  
 
  = 18 cm×  

 
  = 6 cm 

     if8\d'vfsf] prfO (h) = b ×  
 
  = 6 cm×  

 
  = 4 cm 

     if8\d'vfsf] ;txsf] If]qkmn (A) = ? 

;"qcg';f/, A  = 2( l × b + b × h + l × h) 
    = 2(18 × 6 + 6 × 4 + 18 × 4) cm2 

                        = 2( 108 + 24 + 72) cm2 
                        = 2 × 204 cm2 
                        = 408 cm2 
t;y{, if8\d'vfsf] ;txsf] If]qkmn (A) = 408 cm2 x'G5 . 

$= if8\d'vf / 3gsf] cfotg (Volume of cuboid and cube) 
lj|mofsnfk ^ 

Pp6f 1 cm nDafO, 1 cm rf}8fO / 1 cm prfO ePsf] 3gsf] cfotg 1 cm3
 x'G5 . 

To:t}u/L 2 cf]6f 3gsf] cfotg 2 cm3
 x'G5 . To:t}u/L 3 cf]6f 3gsf] cfotg 3 cm3

 x'G5 . 

tnsf] lrqdf 1 cm3
 sf 3gx¿ ldnfP/ agfPsf] slt cf]6f 1 cm3

 sf Ansx¿ 5g\ < kTtf 

nufpg'xf];\ . 
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 7'nf] Ans = 32 cf]6f ;fgf Ansx¿ 

To;}n] 7'nf]  Anssf] cfotg = 32 cm3 
7'nf] Anssf] nDafO, rf}8fO / prfO gfKbf, nDafO = 4 cm, rf}8fO = 2 cm / prfO = 4 
cm 5 eg], if8\d'vfsf] nDafO × rf}8fO × prfO = 4 cm × 2 cm × 4 cm  
                                                      = 32 cm3  

   if8\d'vfsf] cfotg = nDafO × rf}8fO × prfO 

    cyjf, V= l × b × h    cyjf, V= A × h   hxfF, A = cfwf/sf] If]qkmn 

3gsf] nDafO, rf}8fO / prfO a/fa/ x'g] ePsfn], 

nDafO =  rf}8fO = prfO  

cyjf, l = b = h = a dfGbf, 

V = a3  x'G5 . 

pbfx/0f $ 

Pp6f if8\d'vfsf/ 6\ofª\sLsf] cfwf/sf] If]qkmn 4.5 m2 5 / prfO 200 cm 5 eg] 

6\ofª\sLsf] cfotg slt xf]nf < 

 ;dfwfg M oxfF,  

  6\ofª\sLsf] cfwf/sf] If]qkmn (A) = 4.5 m2 

6\ofª\sLsf] prfO (h) = 200 cm = (200÷100) m = 2 m 
6\ofª\sLsf] cfotg (V) = ? 

  ca, ;"qcg';f/ 

V = A × h 
   = 4.5 m2  × 2 m   = 9 m3  
Tf;y{, 6\ofª\sLsf] cfotg 9 m3  

5 . 
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$= aLh ul0ft (Algebra) 
kl/ro 

aLh ul0ft -Algebra_ ul0ftsf] Pp6f zfvf -branch_ xf] . o;sf] pTklt ;f]x|f}F ztfAbLsf] 

cGTolt/ o'/f]kaf6 ePsf] xf] . To;eGbf w]/} cufl8 @)) BC b]lv g} Babylonians n]ju{ 

;dLs/0f, 3g cflbsf] ljsf; u/]sf lyP . !# cf}F ztflAbdf o'/f]kdf Fibonacci sf] dxTTjk"0f{ 

b]g /x]sf] 5 . pgn] To; ;dodf 'Liberabic' -lnj]/fljs_ eGg] k|l;4 k':ts k|sfzg u/], 

h;df Elementary Algebra nfO{ klg pNn]v u/] . To:t} pgn] linear quadratic equation 
sf] xn ug]{ tl/sfaf/] atfP . Greek ul0ft1x¿sf] klg aLh ul0ftdf dxTTjk"0f{ of]ubfg 

/x]sf] 5 . o;/L k|frLgsfnb]lv aLh ul0ftsf] If]qdf ul0ft1x¿n] of]ubfg ub{} cfO/x]sf  

5g\ .  

aLhLo cleJo~hs -Algebraic Expression_ 
aLhLo cleJo~hs a'‰gsf nflu ;j{k|yd lgDglnlvt kbfjnLx¿ hfGg cfjZos x'G5 M 

rn/fzL -Variable_ M To:tf] cIf/ jf ;ª\s]t xf], h;n] PseGbf a9L dfgnfO{ a'emfpF5 . 

o;nfO{ rn/fzL elgG5 . h:t} M u, v, x, y, z cflbn] rn/fzLnfO{ a'emfpF5g\ .   

cr//fzL -Constant_ M cr//fzL To:tf] cIf/ xf], h;n] Ps dfq dfgnfO{ a'emfpF5 . 

o;nfO{ cr//fzL elgG5 . ;fdfGotof cr/ /fzLnfO{ a, b, c, d, .... cflbn] hgfOG5 .  

kb -Terms_ M kb x'gsf] nflu Ps jf PseGbf a9L ;ª\Vof jf rn/fzL x'g'k5{ . h:t}M 3x 
Pp6f kb xf] . oxfF 3 Pp6f ;ª\Vof / x rn/fzL xf] . 3 / x sf] u'0fgkmn Pp6f kb xf] .  

;hftLo / aLhftLo kbx¿ M To:tf] kbx¿ h;df p:t} vfnsf r//fzL -Variable_ / 

r//fzLsf 3ftfª\s ;dfg ePsf x'G5g\, To;nfO{ ;hftLo kbx¿ -Like terms_ elgG5 . 

h:t} 5x / 2x ;hftLo kb x'g\ . To:t} To:tf] kb h;df km/s–km/s rn/fzLsf] k|of]u 

ePsf x'G5g\, jf Pp6} rn/fzL eP klg rn/fzLsf 3ftfª\s ;dfg xF'b}gg\, To;nfO{ aLhftLo 

kb -Unlike terms_ elgG5 . h:t} M 2x / 5y Pjd\ 3x2 / 3x3 lahftLo kbx¿ x'g\ . lsgls 

2x df rn/fzL x / 5y df rn/fzL y 5 . To:t} afFsL b'O{ kbx¿df rn/fzL pxL eP klg 

3ftfª\s km/s km/s 5g\ . 

aLhLo cleJo~hs  

aLhLo cleJo~hs eg]sf] rn/fzL / crn/fzLsf] ;+of]hgnfO{ b'O{ cf]6f ul0ftLo lj|mofx¿ + 
or – n] hf]8\g' xf] . h:t} M 2x2 + 3x – 2 Pp6f aLhLo cleJo~hs xf] .  

aLhLo cleJo~hssf k|sf/  

!= PskbLo cleJo~hs (Monomial) : Pp6f dfq kb ;dfj]z ePsf] cleJo~hsnfO{ 

PskbLo cleJO~hs elgG5 . h:t}M            
  

 
 cflb .  

@= b'O{ kbLo cleJohs -Binomial_ M b'O{ cf]6f kbx¿ ;dfj]z ePsf] cleJo~hsnfO{ 

b'OkbLo cleJo~hs -Binomial_ elgG5 . h:t} M           
 

 
 

 

 
 cflb .  

#= lqkbLo cleJo~hs -Trinomial_ M ltg cf]6f kbx¿ ;dfj]z ePsf] cleJo~hsnfO{ 

lqkbLo cleJo~hs -Trinomial_ elgG5 . 

 h:t} M                      cflb .  
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$=   ax'kbLo cleJo~hs -Polynomial_ M b'O{ jf b'O{eGbf a9L kbx¿ ;dfj]z ePsf] 

cleJo~hsnfO{ ax'kbLo cleJo~hs -Polynomial/ multinomial_ elgG5 .  

h:t} M                     8   6 cflb .  

u'0ffª\s -Coefficient_M h:t} M 10xy Pp6f PskbLo cleJo~hs xf] eg] oxfF 10 nfO{ xy sf] 

u'0ffª\s coefficient x'G5 . olb u'0ffª\s cIf/df eP, o;nfO{ literal coefficient elgG5 . 

To:t}, xyz df, xyz sf] u'0ffª\s 1 x'G5 .  

aLhLo cleJo~hssf] hf]8 (Addition of Algebraic Expression)  
o;df ;hftLo kbx¿nfO{ Ps 7fpFdf /fvL hf]l8G5 / aLhftLo kbx¿nfO{ Tolts} /flvG5 . 

aLhLo cleJo~hssf] hf]8, 36fp, u'0fg xfdLn] t];f{] (horizontal) ug{ ;S5f}+ / 7f8f] 

(Vertical) klg ug{ ;S5f}F .  

pbfx/0f 1M 3a – 2 / –2a + 1  sf] hf]8 slt x'G5 < 

;dfwfg (Solution) : 

klxnf] tl/sf (First Method) 
 

 
 oxfF ;]tf]k6\l6sf] efun] '+' / sfnf]k6\l6sf efun] '–' hgfpF5 .  

 

bf];|f] tl/sf (Second Method) 

t];f{] hf]8\bf M 3a – 2 + (–2a + 1)  

 = 3a – 2 – 2a + 1 
 = 3a – 2a – 2 + 1 
 = a – 1 

t];|f] tl/sf (Third Method): 

 7f8f] hf]8\bf  

         3a – 2 
       + (–2a) + 1   
        a – 1 

+ =

= a – 1Draf
t
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pbfx/0f 2 M 4x + 7y –9z / 7x–5y +4z sf] of]ukmn slt x'G5 ? 
;dfwfg (Solution) 

klxnf] tl/sf (First Method) 

 t];f{] hf]8 tl/sfaf6 4x + 7y –9z +7x–5y +4z 
  = 4x + 7x+7y–5y–9z +4z 
  = 11x+2y–5z  

bf];|f] tl/sf (Second Method): 

 7f8f] hf]8 tl/sfaf6  4x + 7y –9z 
           + 7x–5y +4z   
        = 11x+2y–5z  
aLhLo cleJo~hssf] 36fp (Subtraction of Algebraic Expression) 

pbfx/0f M 7x2–2y2+5z2  
af6 4x2–7y2–3z2  

36fpFbf slt x'G5 < 
;dfwfg (Solution) 

klxnf] tl/sf (First Method) 

 t];f{] tl/sf cg';f/ 7x2 – 2y2+5z2 – (4x2 – 7y2 – 3z2) 

    =7x2 – 2y2 + 5z2 – 4x2 + 7y2 + 3z2 
    = 7x2 – 4x2 – 2y2 + 7y2 + 5z2  + 3z2 

    = 3x2 + 5y2 + 8z2  

 

bf];|f] tl/sf (Second Method) 

 7f8f] 36fpFbf   7x2 – 2y2 + 5z2 
            (–) 4x2 – 7y2 – 3z2 
          3x2 + 5y2 + 8z2

 

aLhLo cleJo~hssf] u'0fgkmn (Multiplication Algebraic Expression) 
pbfx/0f 1M a (a + 2) = ? 
;dfwfg (Solution): 

oxfF a / a + 2 sf] u'0fgkmn lgsfNgsf] nflu dfgf}F, Pp6f cfotsf] nDafO a + 2 / rf}8fO a 
5 . cfotsf] If]qkmn (A) = l × b = a × a = a² x'G5 .  
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  a(a + 2) = a² + a + a = a² + 2a 

pbfx/0f 2 : (3x + 4) (4x + 5) = ? 
  = 3x (4x + 5) +4(4x + 5) 

  = 3x  4x + 3x  5 + 4  4x + 4  5 
  = 12x2 + 15x +16x + 20 
  = 12x2 + 31x + 20 
o;nfO{ lrqdf o;/L b]vfpg ;lsG5 . 

 

 

pbfx/0f 3 : u'0fgkmn lgsfn M (2x2 + 3xy + y2) (x – y)  
  = 2x2(x–y) +3xy (x–y) +y2(x–y) 
  = 2x3–2x2y +3x2y–3xy2 +xy2 – y3 

  = 2x3 + x2y – 2xy2 – y3 
 
  

a a2 a a

a+2

15 x

2016 x

12 x23X

4

4 x 5

a
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1. (a + b)2  = a2 + 2ab + b2 
x'G5 egL k|dfl0ft u/ . 

;dfwfg  

 

 ca, dflysf] lrqaf6, 

  (a + b) (a + b) = a2 + ab + ab + b2
 -;a} part nfO{ hf]8\bf_ 

 or,  (a+b)2  = a2+2ab+b2 

2.  (a – b)2  = a2 – 2ab + b2 
x'G5 egL k|dfl0ft u/ . 

 
  (a –  b)2 = a² – ab – ab + b² 

   (a – b)2 = a2 – 2ab + b2 
aLhLo cleJo~hssf] efu (Division Of Algebraic Expression) 
pbfx/0f M efukmn lgsfn  

1. 32a3b4 by 4ab2 

 
32a3b4

4ab2   

 = 
32
4  . 

a3

a  . 
b4

b2   

 = 8a2b2  [3ftfª\ssf] lgodcg';f/ 
am

an  = am–n 
x'G5 . To;}n] a3–1 = a2, b4–2 = b2] 

 

a

a2

b

ab

b2ab

ba

b

a

b

a-b

a-b

b

b

b

b b2

a

b a

b
b

=

a

a

a

– – + bDraf
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pbfx/0f – 2M (6x3 + 9x2 + 18x)  3x 

  = 
6x3

3x1 +
9x2

3x1 +
18x
3x   

  = 2x3–1  +3x2–1 +6x1–1 

  = 2x2 + 3x + 6 x0 

  = 2x2 + 3x + 6  1   

  x0  = 1, h'g;'s} Value sf] power 0 ePdf value 1 x'G5 . 

  = 2x2 + 3x + 6  

 

pbfx/0f – 3 M (x2–5x–6) (x-6) 

;dfwfg (Solution) 

 oxfF (x – 6) n] x2 – 5x – 6 nfO{ efu ubf{  

  

   

   

2

2

x 1
x 6 x 5x 6

x 6x

x 6
x 6



  


 




 



 

  efukmn (Q) = x + 1 

 

v08Ls/0f (Factorization)  
s'g} klg aLhLo cleJo~hsnfO{ cGo ?9 u'0fgv08x¿sf] u'0fgsf ¿kdf ¿kfGt/0f ug{] 

k|lj|mofnfO{ v08Ls/0f (Factorization) elgG5 .  

h:t} M 12 nfO{ v08Ls/0f ubf{,  

 12 = 2 × 2 × 3 x'G5 . oxfF 2 / 3, 12 sf] ?9 u'0fgv08x¿ x'g\ .  

To:t}M x² + 5x nfO{ v08Ls/0f ubf{ x (x + 5) x'G5 . [ b'j}df ;femf x ePsfn]] 

pbfx/0f 1: tnsf cleJo~hssf] v08Ls/0f u/ .  

(a) 12 a + 3 b  

;dfwfg (Solution) 
 2 × 2 × 3 × a + 3 × b  
 = 3(4a + b)  
(b) 12x² + xy + xz  
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;dfwfg (Solution) 
 = x (12x + y + z)  
(c) 2ab + a²b – 2b – ab  

;dfwfg (Solution) 
 = b (2a + a² – 2 – a)  
 = b {a(2 + a) – 1 (2 + a)  
 = b (2 + a) (a – 1)  
(d) (a + b) (a – b) = ?  

;dfwfg (Solution) 

 
 oxfF sfnf] / ;]tf] ab x6fpFbf afFsL a² – b² /xG5 . To;}n]  

 a² – b² =  (a + b)(a – b) x'G5 .  

pbfx/0f M v08Ls/0f u/ .  

1. a² – 16b²  

;dfwfg (Solution): 

 oxfF, 

  a² – 16b² 
  = (a)2 – (4b)2 
  = (a + 4b) (a – 4b) [  a² – b² = (a + b)(a – b)] 

2. 2
2

1x
81y

  

;dfwfg (Solution)  

 oxfF, 

  
 

2
2 1x

9y
 

 
 

 

  = 1 1x x
9y 9y

  
   

  
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cleJo~hgsf] v08Ls/0f (Factorization of Algebraic Expression) 
1. a² + 5a + 6 sf] v08Ls/0f lgsfn .  

;dfwfg (Solution) 

 

 oxfF Pp6f a² sf] kTtL, kfFr cf]6f a kTtL / 5 cf]6f 1 kTtL ldnfpFbf nDafO  

(a + 3) / rf}8fO (a + 2) aG5 .  

 To;}n] a² + 5a + 6 = (a + 3)(a + 2)  

 csf{] tl/sfaf6 ubf{,  

  a² + 5a + 6 
  = a² + (2 + 3)a + 6 
  = a² + 2a + 3a + 6 
  = a(a + 2) + 3(a + 2)  
  = (a + 2)(a + 3)  

@= v08Ls/0f u/  

 3a² – ab – 10b² 
 = 3a² – (6 – 5)ab – 10b² 
 = 3a² – 6ab + 5ab – 10b² 
 = 3a(a – 2b) + 5b(a – 2b) 
 = (a – 2b) (3a + 5b)  

 gf]6 (Note) :  
(i) (a + b)³ = a³ + 3a²b + 3ab² + b³  
 = a³ + 3ab (a + b) + b³ 

a2
a a a a a

11 11 11

a+3

a+2
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(ii) (a – b)³ = a³ – 3a²b + 3ab² – b³  
 = a³ – 3ab (a – b) – b³ 

aLhLo cleJo~hssf] dxTtd ;dfkjt{s / n3'Ttd ;dfkjTo{  

(HCF and LCM of Algebraic Expression)  
dxTtd ;dfkjt{s (Highest Common Factor)  

 b'O{ cf]6f ;ª\Vofx¿ 8 / 12 lnpmF .  

 8 sf u'0fgv08x¿ 1, 2, 4 / 8 x'g\ .  

 12 sf u'0fgv08x¿ 1, 2, 3, 4, 6 / 12 x'g\ .  

 8 / 12 sf u'0fgv08dWo] b'j}sf] ;a}eGbf 7'nf] ;femf u'0fgv08 4 xf] . To;}n], 4 nfO{ 

8 / 12 sf] d=;= elgG5 .  

 To:t},  

  5x²y² / 10xy³ df x]/f}F . 

  5x²y² = 5x× x × y × y 

  10xy³ = 2 × 5 × x × y ×  y ×  y  

 oL b'O{ cleJo~hslarsf] ;femf u'0fgv08 5, x / y2
 x'g\ .  

 To;}n] 5x2y2 / 10xy3 sf] d=;= 5xy2
 eof] .  

 To;}n] ca xfdL eGg ;S5f}F sL,  

lbOPsf aLhLo cleJo~hssf] ;a}eGbf 7'nf] ;femf cleJo~hs -u'0fgv08_ nfO{ tL 

cleJo~hssf] dxTtd ;dfkjt{s -Highest common factor_ elgG5 . o;nfO{ 5f]6s/Ldf 

HCF n]lvG5 . To;}n], d=;= = ;femf u'0fgv08 x'G5 .  

 

pbfx/0f 

 x² – 11x + 10 / x3 – x sf] d= ;= lgsfn .  

;dfwfg (Solution) 

 oxfF, 

 klxnf] cleJo~hs 

  = x² – 11x  + 10 
  = x2 – (10 + 1) x + 10 
  = x² – 10x – x + 10 
  = x(x – 10) – 1(x – 10) 
  = (x – 10)(x – 1) 
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 bf];|f] cleJo~hs  

  = x3 – x 
  = x(x² – 1)  
  = x(x² – 1²) 
  = x(x + 1)(x – 1) 

   d=;= (H.C.F.) = (x – 1)  

n3'Ttd ;dfkjTo{ (Lowest Common Multiple)  
 6 / 9 sf] ckjTo{x¿ j|mdz M  

 M6 = {6, 12, 18, 24, 30, 36, ...} 

 /  M9 = {9, 18, 27, 36, 45, ...}  

 oxfF 6 / 9 sf ;femf ckj{Tox¿ 18, 36, ... x'G5g\ . To;dWo] ;a}eGbf ;fgf] ;femf 

ckjTo{ 18 xf] .  

 To;}n] 6 / 9 sf] n3'Ttd ;dfkjTo{ -n=;=_ = 18 x'G5 .  

 To:t}, 

  4x²  / 6xy sf] n3'Ttd ;dfkjTo{ slt x'G5 x]/f}F .  

  4x2 = 2.2.x.x 

 /  6xy = 2.3.x.y  

 n=;= = 2 × x × 2 × 3 × x × y  
 ;femf afFsL 

  = 12x2y 

  4x² / 6xy sf] n=;= = 12x2y x'G5 .  

 To;}n], ca xfdL eGg ;S5f}F sL,  

b'O{ jf b'O{eGbf a9L aLhLo cleJo~hssf] n3'Ttd ;dfkjTo{ eg]sf] tL cleJo~hssf] lgM 

z]if efu hfg] ;a}eGbf ;fgf] aLhLo cleJo~hs xf] . o;nfO{ 5f]6sl/df n= ;= (L.C.M.) 
n]lvG5 .  

 To;sf/0f, n=;= Ö ;femf u'0fgv08 × aFfsL u'0fgv08 x'G5 .  

pbfx/0f M lbOPsf cleJo~hsx¿sf] d=;= / n=;= lgsfnM 

  a² – 1, a² + a – 2 / a² – 2a + 1 

;dfwfg (Solution) 

 oxfF, 

 klxnf] cleJo~hs = a² – 1² 
  = a² – 1² 
  = (a + 1) (a – 1) 
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 bf];|f] cleJo~hs = a2 + a – 2 
  = a2 + (2 – 1) a – 2 
  = a² + 2a – a – 2 
  = a(a + 2) – 1 (a + 2)  
  = (a + 2) (a – 1)  

 t];|f] cleJo~hs = a² – 2a + 1 
  = a2 – (1 + 1) a + 1 
  = a² – a – a + 1 
  = a (a – 1) – 1 (a – 1)  
  = (a – 1) (a – 1)  

  d=;= = (a – 1)  

 / n=;= = (a – 1) (a + 1) (a + 2) (a – 1)  

      = (a – 1)2 (a + 1) (a + 2)  

  jf  (a² – 1) (a – 1) (a + 2)  

aLhLo cleJo~hssf] ;/nLs/0f  

pbfx/0f M ;/n u/ .  

1. 3x 9
x 3 x 3


   

;dfwfg (Solution) 

  = 3x 9
x 3



 

  =  

 

3 x 3
x 3



 

  = 3 

2. 3xy 6y
4ab 5b

  

;dfwfg (Solution): 

 oxfF, 

  

3xy 5b
4ab 6y

  

  = 5x
8a

   [  tndfly ;femf s6fpFbf afFsL 
5x
8a  

x'G5 .] 

3. 
2 2x y x y
x y x y
 


 
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;dfwfg (Solution) 

  

  x y x y x y
x y x y

  


 
 

  = (x + y)   [  tndfly ;femf s6fpFbf afFsL x + y x'G5 .] 

4. 2 2

x 2
x 3x 2 x 1


  

 

;dfwfg (Solution): 

 = 
x

x2 + (2 + 1) x + 2 – 
2

(x)2 – (1)2  

 = 
  2

x 2
x 2x x 2 x 1 x 1


    

 

 = 
      

x 2
x x 2 1 x 2 x 1 x 1


    

 

 = 
     

x 2
x 2 x 1 x 1 x 1


   

 

 = 
   

   

x x 1 2 x 2
x 1 x 1 x 2

  

  
 

 = 
   

2x x 2x 4
x 1 x 1 x 2

  

  
 

 = 
   

2x 3x 4
x 1 x 1 x 2

 

    

 = x2 – (4 – 1) x – 4
(x + 1) (x – 1) (x + 2)  

 = 
   

2x 4x x 4
x 1 x 1 x 2

  

  
 

 = 
   

   

x x 4 1 x 4
x 1 x 1 x 2

  

  
 

 = 
  

   

x 4 x 1
x 1 x 1 x 2

 

  
 

 = 
  

x 4
x 1 x 2



   
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3tfª\s -Indices_  
tnsf] pbfx/0f x]/f}F,  

   ×   ×   
 a/fa/ slt x'G5 < 

oxfF, x nfO{ cfwf/ elgG5 / 1 nfO{ 3ftfª\s (Power/exponent) elgG5 .  

ca,              
 x'G5 .  

o;/L Pp6} ;ª\Vof jf rnnfO{ ;f]xL ;ª\Vof jf rnn] b'O{ jf ;f]eGbf a9L k6s u'0fg ubf{ 

pSt u'0fgnfO{ 5f]6s/Ldf n]Vg] ;ª\s]tnfO{ 3tfª\s -Indices_ elgG5 . 

To:t}, csf]{ pbfx/0f klg x]/f}F,  

  ×  ×  ×  ×                        
 

To;}n],  ×  ×  ×   ×             
 x'G5 .  

3tfª\ssf s]xL lgodx¿ -Some laws of Indices_  
1. xm × xn = xm + n 

2. xm 
 xn = 

xm

xn  = xm – n 

3. x° = 1 [hltsf] Power, z"Go eP klg dfg 1 g} x'G5 . h:t}, 10° = 1, 1000° = 1, 
(5xy)° = 1 cflb]  

 h:t}M  x° = x2 – 2 = 
x2

x2 = 1 

4. m
m

1x
x

  / 
m

m

1x
x

  

5.  
nm mnx x  

6.  
m m mxy x y  , x, y  0 

/  

n n

n

x x
y y

 
 

 
,  y 0 

7. n xm = (xm)1/n = xm/n 

pbfx/0fx¿ M 3ftfª\ssf] lgod k|of]u u/L ;/n u/ . 

1. 25 × 27 

;dfwfg (Solution) 
  25 + 7 
 = 212 

2. P4
 P3 = 

p4

p3  

;dfwfg (Solution) 
 = P4– 3 
 = P1 
 = P 
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3. 8x2y  4x2 

;dfwfg (Solution) 

 =  
2

2

8x y
4x

  

 = 2x2–2 × y 
 = 2x°×y  
 = 2 × 1 × y  
 = 2y 

4.  
32x
 

;dfwfg (Solution) 
 = x2×3 
 = x6 

5.  
1

216  
;dfwfg (Solution): 

 =  
1

2 24
 

 = 
12
24



 
 = 41 
 = 4 

6. (–125p7)  (–25p6) 

;dfwfg (Solution) 

 = 
125p7

25p6   

 = 
53 × p7

52 × p6  

 = 53 – 2 × p7 × p–6 
 = 5p7 – 6 
 = 5p 

7. 
p q 1 2p q 2

p q

x •x
x

   





 
;dfwfg (Solution) 

 = 
p q 1 2p q 2

p q

x
x

    


 

 = 
3p 2q 1

p q

x
x

 


 

 = x3p + 2q + 1 – p – q 
 = x2p + q + 1  

8. 
32

3

pq
q

 
 
   

;dfwfg (Solution) 

 = 
3 2 3 3 6

3 3 9

p q p q
q q





 
  

 = 
33 3

9 6 3

p p p
q q q

 
   

 
 

;dLs/0f, c;dfgtf / n]vflrq -Equation, Inequality and Graph_  
ul0ftLo v'nf jfSox¿ -Mathematical open sentences_  

tnsf jfSox¿ x]/f}F M 

!= x Pp6f ju{ ;ª\Vof xf] .  

@= x nfO{ @ n] lgMz]if efu hfG5 .  

#= y+3=5 

oxfF dflysf jfSox¿ ;fFrf] jf e'm6f s] x'g\ Plsg u/]/ eGg ;lsFb}g lsgls jfSo  

-!_ df x=1, 4, 9, 16 cflb ju{ ;ª\Vofx¿ ePdf dfq of] jfSo ;fFrf] x'G5 .  
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To:t} -@_ df x = 2, 4, 6, 8, 10 cflb hf]/ ;ª\Vofx¿ ePdf dfq of] jfSo ;fFrf] x'G5 gq 

em'6f] x'G5 .  

To:t} -#_ df, y = 2 ePdf dfq of] ;fFrf] x'G5 . To;}n] ;fFrf] jf e''m6f] olsg u/]/ eGg 

g;lsg] ul0ftLo jfSox¿nfO{ v'nf jfSo -Open sentences_ elgG5 .  

;dLs/0f -Equation_ M ;dLs/0f eg]sf] To:tf] v'nf ul0ftLo jfSo xf], h;df b'O{ cf]6f 

aLhLo cleJo~hsnfO{ Equal sign (=) n] hf]8]sf] x'G5 .  

h:t} M x + 3 = 5, 2x + 5 = 9, ;dLs/0fsf pbfx/0fx¿ x'g\ .  

Ps rno'St /]vLo ;dLs/0fsf] xn  

pbfx/0f 1: xn u/ .  

(a) x + 5 = 8 
 or, x = 8 – 5 

  x = 3 

(b) 12 – 8x = 4 
 or, –8x = 4 – 12 
 or, –8x = – 8 

 or, x = 8
8




 

  x = 1 

(c) 8y = 96 

 or, y = 96
8

 

   y = 12 

(d) x 2 4
x 2 3





 

 or, 3(x – 2) = 4(x + 2)  
 or, 3x – 6 = 4x + 8 
 or, 3x – 4x = 8 + 6 
 or, –x = 14 

   x = – 14 

pbfx/0f 2 : Pp6f cfotsf/ rp/sf] nDafO / rf}8fO #M@ sf] cg'kftdf 5g\ . olb pSt 

rp/sf] kl/ldlt @)) ld6/ eP pSt rp/sf]  

-s_ kl/ldlt hgfpg] ;dLs/0f n]v,  

-v_ nDafO / rf}8fO kTtf nufpm  

-u_ If]qkmn kTtf nufpm . 

;dfwfg (Solution): 

 oxfF, dfgf}F cfotsf/ rf}/sf] nDafO (l) = 3x 

 / cfotsf/ rf}/sf] rf}8fO (b) = 2x  5g\ . hxfF x ;femf 5 . 

-s_  kl/ldlt (P) = 2(l + b)  [ cfotsf] kl/ldlt (P) = 2(l + b)] 

  = 2(3x + 2x)  
  = 2 × 5x 
  = 10x 
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 ca, k|Zg cg';f/,  

  10x = 200 

 or, x = 200
10

 

  x = 20 

-v_  pSt cfotsf/ rf}/sf] nDafO (l)  = 3× 20 m  

       = 60 m  

 /  cfotsf/ rf}/sf] rf}8fO (b) = 2× 20 m  

       = 40 m  

-u_ pSt cfotsf/ rf}/sf] If]qkmn (A) = l × b  

       = 60 m × 40 m  
       = 2400 m² 

c;dfgtf (Inequality)  

c;dfgtfsf lrx\gx¿ <, >, ,  k|of]u u/]/ klg ul0ftLo jfSox¿ agfpg ;lsG5 / <, >, , 
 nfO{ c;dfgtfsf lrx\gx¿ elgG5 .  

pbfx/0fM xn u/ / ;ª\Vof /]vfdf b]vfpm .  

-s_ 2x  < 10 

 or, x < 10
2   

  [b'j} tk{m 2 n] efu ubf{] 
 or, x < 5 

 

-v_ –5 x < 2 

;dfwfg (Solution) 

oxfF, –5 x < 2 nfO{ b'O{ efudf afF8\g 

;lsG5, h:t}, Pp6f –5 x cyf{t\ x  –5 / 
csf{] x < 2 

o;nfO{ ;ª\Vof/]vfdf b]vfpFbf  

 

b'O{ rno'St o'ukt/]vLo ;dLs/0fsf] n]vflrqåf/f xn  

(Solution of two variables linear equations by Graphical Method)  
pbfx/0fM n]vflrqåf/f xn u/ .  

 x + y = 8 / x – y = 4 

;dfwfg (Solution) 

 oxfF, dfgf}F  

 x + y = 8 ............. (i)  

 / x – y = 4 ..............(ii)  

 ca, ;dLs/0f (i) af6,  

0 1 2 3 4 5-1-2-3-4-5

0 1 2 3 4 5-1-2-3-4-5
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  x + y = 8 
 or, x = 8 –  y  

 x / y sf dfgx¿ lgsfNbf  

x 6 5 4 3 

y 2 3 4 5 

 -sDtLdf b'O{ cf]6f dfgx¿ lgsfNg]_  

 To:t}  

 ;dLs/0f (ii) af6  

  x –  y  = 4  
 or, x = y + 4 

 x / y sf dfgx¿ lgsfNbf, 

x 4 3 2 5 6 

y 0 -1 -2 1 2 

ca, dflysf hf]8f laGb'x¿nfO{ tnsf] n]vflrqdf k|:t't ubf{  

 

dflysf] n]vflrqdf, ;dLs/0fx¿  

x + y  = 8 / x – y = 4, laGb' (6, 2) df sfl6Psf (Intersect) 5g\ . To;}n] x = 6 /  
y = 2 x'G5 . t;y{ (x, y) = (6, 2) x'G5 .  

To;sf/0f olb s'g} b'O{ /]vLo ;dLs/0fx¿ n]vflrqdf k|:t't ubf{ k|ltR5]lbt x'G5g\ jf 

sfl6G5g\ eg] pSt ;dLs/0fx¿nfO{ o'ukt/]vLo ;dLs/0f (simultaneous equation) 
elgG5 .  

4,0 5,1
6,2

5,3

4,4
3,5

3,-1

y

y’

x’ x

x + y = 8

x - y = 4Draf
t



        75 

ju{ ;dLs/0f -Quadratic Equation_  
l8lu| 2 ePsf ;dLs/0fnfO{ ju{ ;dLs/0f (quadratic equation) elgG5 . 

h:t} M x2 + 2x – 5 = 0, Pp6f ju{ ;dLs/0f xf] . olb ju{ ;dLs/0fdf rn/fzL 'x' sf] l8u|L 

2 ePsf] kb dfq 5 / rn/fzLsf] 3ftfª\s 1 ePsf] kb 5}g eg], pSt ju{ ;dLs/0fnfO{ z'4 

ju{ ;dLs/0f (Pure quadratic equation) elgG5 . h:t}M x² – 16 = 0 z'4 ju{ ;dLs/0f xf] . 

of]    x2 + c = 0, :j¿ksf] x'G5 . 

To:t}, l8u|L 2 / l8u|L 1 ;d]t ePsf kbx¿ ;dfj]z ePsf] ju{ ;dLs/0fnfO{ ldl>t ju{ 

;dLs/0f (Mixed quadratic equation) elgG5 . h:t} M dflysf] pbfx/0f x2 + 2x – 5 = 0 
ldl>t ju{ ;dLs/0f xf] . of] ax2 + bx + c = 0, :j¿ksf] x'G5 . 

pbfx/0f M xn u/ .  

1. x² – 4x = 0 
 or, x(x –4) = 0 
 Either,  x = 0  Or,  x – 4 = 0 

    x = 4    x = 0, 4 
2. x² + 8x + 16 = 0 
 or, x2 + (4 + 4)x + 16 = 0 
 or, x² + 4x + 4x + 16 = 0 
 or, x(x + 4) + 4 (x + 4) = 0 
 or, (x + 4) (x + 4) = 0 
 Either, x + 4 = 0  Or, x + 4 = 0 

   x = –4     x = –4 

   x = –4, –4 

aLhul0ftdf k|of]u ul/g] s]xL z}Ifl0fs ;fdu|Lx¿ o;k|sf/ 5g\ M  

!= PskbLo, låkbLo / ax'kbLo cleJo~hs n]lvPsf s]xL sf8{x¿  

@= ljleGg nDafOsf n7\7Lsf 6'j|mfx¿, :s]n, s}FrL rSs', cfotsf/ / juf{sf/ afSnf 

sfuhx¿, rf6{x¿  

#= t/fh', rssf] a6\6f, u'Rrfx¿, ld6/ :s]n 

lzIf0f ljlw  

aLh ul0ftsf] wf/0ff lbgsf nflu lzIfsn] sIffsf]7fdf ljBfyL{ s]lGb|t lzIf0f ljlwx¿ k|of]u 

ug'{k5{ . tL x'g\ M 

!= cfudg ljlw     @= k|b;{g ljlw  

#= k|of]ufTds ljlw    $= ;d"x 5nkmn ljlw÷;d"xsfo{  

%= kl/of]hgf sfo{ ljlw    ^= ;d:of ;dfwfg ljlw 
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%= Hofldlt 

Hofldlt zAbsnfO{ cª\u|hLdf Geometry elgG5 . h'g u|Ls zAb Geometron af6 lnOPsf] 

xf] . Geo sf] cy{ k[YjL / Metron sf] cy{ dfkg x'G5 . k/fk"j{ ;dodf HofldtLo lrqx¿, 

snf, jf:t'snf / dfkgsf] cfjZostf k"/f ug{ ljsf; ePsf] xf] . hldgsf] ljt/0f ubf{, 

zfgbf/ dxn, dlGb/x¿, ;8sx¿ / zx/x¿sf] ljsf;df Hofldlt k|of]u x'Fb} cfPsf] 5 . 

k'/ftg ;Deotfx¿ OlhK6, j]ljlnof]g, rLg, ef/t, u|L; cflb ;Eotfdf ljleGg lsl;dn] 

Hofldltsf]] cWoog ul/Psf] lyof] . oL ;Eotfsf dflg;x¿n] ;fdgf u/]sf w]/} Jofjxfl/s 

;d:ofx¿nfO{ ;dfwfg ug{ Hofldltsf] ljsf;sf] cfjZostf dx;''; u/]sf lyP .  

pbfx/0fsf] nflu gfOn glbn] jflif{s ¿kdf ug{] Ifltkl5 hUuf wlgx¿sf] l;dfgf 5'6\ofpg 

Hofldltsf] k|of]u ul/GYof] . o; k|of]hgsf] nflu OlhlK;ogx¿n] HofldtLo ljlwsf] ljsf;, 

;fwf/0f If]qkmn lgsfNg k|of]u ug{] lgod / ;fwf/0f HofldtLo /rgfsf] k|of]u u/]sf lyP .  

Hofldltsf] ljsf; / k|of]u ;+;f/ el/g} e}/x]sf] ePtfklg o;nfO{ Jojl:yt ¿k lbOPsf] 

lyPg . Hofldltsf] ljsf; k|flrg ;dodf df}lvs ¿kdf Ps k':tfjf6 csf{] k':tfdf 

x:tfGt/0f ul/GYof] . OlhlK;ogx¿n] ljsf; u/]sf] Hofldltdf d'Votof kl/0ffdx¿sf] 

jofgx¿ ;dfj]z lyP . j]j]flnog / OlhK6x¿n] k|of]ufTds p2]Zox¿n] Hofldltsf] ljsf; 

u/] t/ Jojl:yt ljsf;sf] nflu eg] yf]/} dfq sfd u/] . u|Ls ;Deotfn] eg] k|To]s 

HofldtLo tYodf ts{sf] k|of]u ;'? u/] . u|Lsx¿n] k|To]s sygsf] ;Totf :yflkt ug{ 

lgudg ljlwsf] k|of]u u/]sf lyP .  

u|Ls ul0flt1 y]N; (Thales) n] Hofldltdf klxnf] k6s 1ft k|df0f lbPsf lyP . pgn] 

j[TtnfO{ Jof;åf/f b'O{ a/fa/ efudf ljefhg ug{ ;lsG5 eGg] k|df0f lbPsf lyP . pgsf] 

;a}eGbf nf]slk|o ljBfyL{ kf/yfuf]/; / pgsf ;d"xn] w]/} HofldtLo u'0fx¿, l;4fGtx¿sf] 

ljsf; 7'nf] xb;Dd u/] . of] k|lj|mof #)) BC ;Dd hf/L /x\of] . Tof] ;dodf o'lSn8, O6nL 

/ ef/tsf cn]shG8]/g lzIfsn] ;a} HofldtLo 1fgx¿ ;ª\sng u/]/ cfˆgf] k':ts 'The 
Elements' df lnlka4 u/] . pgn] 'The Elements' nfO{ t]/ cWofodf ljeflht u/]sf lyP, tL 

k|To]snfO{ k':ts elgG5 . of] lstfan] ;Dk"0f{ ;+;f/nfO{ HofldtLo 1fg a'emfpg k|efljt 

u¥of] .  

o'lSn8sf] kl/efiff (axiom / postulates)  

Eulid sf] ;dosf ul0ft1x¿n] HofldltnfO{ cd"t{ df]8nsf] ¿kdf lnPsf lyP . laGb', /]vf, 

;tx cflbnfO{ j/k/ b]v]sf] cfwf/df JofVof u/]sf lyP . j/k/ /x]sf 7f]; j:t'sf] k|of]un] 

HofldtLo wf/0ff ljsf; ul/Psf] lyof] . 7f]; eg]sf] h;sf] cfsf/, k|sf/ / l:ylt x'G5 

h;nfO{ Ps :yfgaf6 csf]{ :yfgdf ;fg{ ;lsG5 eGg] lyof] . 7f];sf] l;dfx¿nfO{ ;tx, 

;txsf] ;LdfgfnfO{ /]vf tyf jj|m / logLx¿ laGb'x¿df ;dfKt x'G5g\ elgPsf] lyof] .  

7f];dfkm{t laGb';Dd cfOk'Ug] ltg r/0fnfO{ ljrf/ ub{} k|To]s r/0fdf Pp6f dimension x'g] 
ljrf/ ljsf; u/]sf lyP . Solid nfO{ ltg cfoflds, ;txnfO{ b'O{ cfoflds / laGb'nfO{ ljgf 

cfofldssf] ¿kdf JofVof u/]sf lyP . Euclid n] oL kl/efiffx¿nfO{ ;f/f+zsf] ¿kdf k|:t't 

u/], h'g Book 1 df ;d]l6Psf] lyof] . s]xL o; k|sf/ 5g\  

!=  laGb' Tof] xf], h;sf] s'g} efu x'Fb}g . 

@=  /]vf Pp6f rf}8fO ljgfsf] nDjfO xf] .  
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#=  /]vfsf] cGTo laGb'x¿ x'g\ . 

$=  l;wf /]vf Ps nfOg xf], h'g cfk}mFdf laGb'x¿;Fu ;dfKt 5 .  

%=  ;tx eg]sf] s]jn nDafO / rf}8fO dfq xf] .  

^=  ;txsf lsgf/x¿ /]vfx¿ x'g .  

&=  Plane ;tx Ps ;tx xf], h'g cfkm}Fdf l;wf /]vfx¿ ;dfKt 5 .  

cfˆgf] kl/efiff ;'? ub}{ Eulid n] s]xL u'0fx¿ h;nfO{ k|dfl0ft ul/Psf] lyPg h'g 

cfk}mFdf Obvious universal turth lyof], To;nfO{ pgn] b'O{ efudf ljefhg u/]sf lyP . h'g 

Hofldltsf nflu ljlzi6 lyof], To;nfO{ Postulate / ;du| ul0ft;Fu ;DalGwt Obvious 
universal turth nfO{ axiom sf] ¿kdf JofVof u/]sf lyP .  

 tL dWo] s]xL Euclid axiom o; k|sf/ 5g\ .  

!=  lrhx¿ hf] Pp6} s'/f;Fu a/fa/ 5, Ps csf{;Fu a/fa/ x'G5g\ .  

@=  olb a/fa/df a/fa/ hf]8], yf]sx¿ a/fa/ x'G5g\ . 

#=  olb a/fa/df a/fa/ 36fP, z]ifx¿ a/fa/ x'G5g\ .  

$=  ;Dk"0f{ efu eGbf 7'nf] x'G5 .  

%=  lrhx¿ h'g Pscsf{;Fu d]n vfG5g\, Pscsf{;Fu a/fa/ x'G5g\ .  

^=  lrhx¿ h'g Pp6} lrhx¿sf] bf]Aj/ x'g\ . Ps csf{;Fu a/fa/ x'G5g\ . 

&=  lrhx¿ hf] Pp6} lrhx¿sf] cfwf/ x'g\ . Ps csf{;Fu a/fa/ x'G5g\ .  

Euclid Fifth Postulate 

!=  l;wf /]vf s'g} Ps laGb'jf6 csf{] laGb';Dd hf]l8Psf] x'G5 . 

@=  Ps ;dfKt ul/Psf] nfOg clglZrtsfnLg ¿kdf cl3 a9fpg ;lsG5 .  

#=  s'g} klg s]Gb| laGb' / cw{Jof;sf] cfwf/df j[Tt agfpg ;lsG5 .  

$=  ;a} ;dsf]0fx¿ Pscsf{;Fu a/fa/ x'G5g\ .  

%= olb Pp6f l;wf /]vfn] b'O{ cf]6f l;wf /]vfx¿nfO{ k|lt5]bg ubf{ Pp6} lb;fdf /x]sf 

 cfGtl/s sf]0fx¿sf] of]u 180 eGbf sd eP ToxL lb;fdf /]vfx¿nfO{ clglZtsnLg 

 a9fO{ Pscfk;df e]l6G5g\ .  

 pbfx/sf] nflu lrqdf PQ n] AB / CD nfO k|ltIf]q ubf{ 1 / 2 sf] of]u 180 
 eGbf sd ePsf]n] PQ sf] afofF lb;fdf AB / CD nfO{ clglZrtsfnLg ¿kdf 

 a9fpFbf Ps cfk;df e]6 x'G5 .   
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Euclid sf] kfFrf} Postulate sf] ;dt'No ;+:s/0f  

 Euclid sf] kfFrf} Postulate ul0ftsf] Oltxf;df w]/} dxTTjk"0f{ 5 . o; Postulate sf] w]/} 

;dsIf ;+:s/0fx¿ 5g\ . ltgLx¿dWo] Pp6f xf] "Playfair axiom" (1729) . :sl6; ul0ft1 

hf]g lnlkmo/åf/f lbOPsf] Axiom nfO{ æk|To]s /]vf l / x/]s laGb' P h'g l df kb{}g ToxfF 

Pp6f dfq /]vf m lvRg ;lsG5 . elgPsf] lyof] h'g l ;Fu ;dfgfGt/ / P af6 kf; eP/ 

hfG5 .  

                           

Hofldltsf cfwf/e"t wf/0ffx¿  

 

laGb'  

                                   

 laGb' :yfg / jf:tljs location sf] nflu k|of]u x'G5 .  

 laGb' nDafO, rf}8fO / df]6fO x'Fb}g .  

 laGb'nfO{ k]lG;nnfO{ ltvf] agfO{ 86 u/]/ agfOG5 .  

 laGb'nfO{ Capital Letter n] hgfOG5 .  

 lrqdf P, Q, R n] laGb'x¿nfO{ hgfpF5 .  

 

 

/]vf  

                           
 /]vf Pp6f l;wf af6f] xf], h;nfO{ b'j} lb;ftkm{ lg/Gt/ cufl8 a9fpg ;lsG5 .  
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 ljk/Lt lbzftkm{ arrowheads u/]/ /]vfnfO{ hgfOG5 .  

 /]vfsf] lglZrt nDafO x'Fb}g .  

 o;sf] lglZrt cGTo laGb'x¿ x'Fb}g .  

 /]vfdf cglulGt laGb'x¿ /x]sf x'G5g\ .  

 /]vfnfO{ AB n] hgfOG5 .  

 
Ray  

                                
 of] Pp6f l;wf af6f] xf], h;nfO{ Pp6f lbzftkm{ lg/Gt/ cufl8 a9fpg ;lsG5 eg] 

csf{] cGTo lglZrt x'G5 .  

 o;sf] Pp6f dfq cGTo laGb' x'G5 . h;nfO{ k|f/lDes laGb' elgG5 .  

 o;sf] nDafO gfKg ;lsFb}g .  

 Pp6} k|f/lDes laGb'af6 w]/} Ray lvRg ;lsG5 .  

 O af6 A tkm{ uPsf] Ray nfO{ OA  n] hgfOG5 .  

 

/]vfv08  

                            
 of] Pp6f l;wf af6f] xf], h;sf] lglZrt nDafO x'G5 .  

 o;sf] b'O{ cf]6f cGTo laGb'x¿ x'G5g\ .  

 of] /]vfsf] Pp6f c+z xf] .  

 o;nfO{ AB jf BA hgfOG5 .  

 laGb' A b]lv laGb' B ;Ddsf] b'/LnfO{ AB sf] nDafO elgG5 .  

 Pp6f /]vfv08df cglulGt laGb'x¿ /x]sf x'G5g\ .  

 olb b'O{ cf]6f /]vfv08x¿sf] nDafO pxL 5 eg] tL /]vfv08x¿nfO{ a/fa/ /]vfv08  

elgG5 . 
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Plane  

 

Pp6f ;dtn ;txn] plane sf] wf/0ff lbG5 . 6]an,leTtf, z}Ifl0fsfkLsf] ;dtn ;tx x'G5 / 

o;nfO{ ;a} lb;ftkm{ cgGt ¿kdf a9fpg ;lsG5 . dfly lrqdf plane sf] s]xL c+z dfq 

b]vfOPsf] 5 . ju{, lqe'h, j[Tt h:tf lrqx¿ xfdL Plane df agfpg ;S5f}F . To;}n] o:tf 

lrqnfO{ plane figure elgG5 . 

/]vfsf] Incidence u'0fx¿  

 Pp6f plane df Pp6f laGb'af6 cglulGt /]vfx¿ kf; eP/ hfg ;S5g\ .  

 
 b'O{ cf]6f lglZrt laGb'af6 Pp6f dfq /]vf agfpg ;lsG5 .  

 
 b'O{ cf]6f /]vfx¿ Pscfk;df ;dfgfGt/ jf k|ltR5]bg x'G5 .  

 
 Pp6} /]vfdf kg{] b'O{ jf a9L laGb'x¿nfO{ /]vLo laGb'x¿ elgG5 .  

 
 b'O{ cf]6f laGb'x¿ hlxn] klg /]vLo x'G5g\ .  

sf]0f  

b'O{ cf]6f ray x¿ Pp6f ;femf cGTo laGb'df e]6 x'Fbf sf]0f aG5 . lbOPsf] lrqdf ray x¿ AB 
/ BC nfO{ ABC sf] arms elgG5 . ;femf cGTo laGb'nfO{ sf]0fsf] zLif{laGb'  

elgG5 . sf]0fnfO{ l8u|Ldf gfKg] ul/G5 . Protractor sf] k|of]u u/]/ sf]0fsf] dfg kTtf nfUb5 .  
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l8u|L, ldg]6 / ;]s]G8sf] ;DaGw  

 60 second = 1 minute  
60 minute = 1 degree  
360 degree = 1 rotation   

sf]0fsf] cw{s  

s'g} klg sf]0fnfO{ cw{s ug'{ eg]sf] Tof] sf]0fnfO{ b'O{ a/fa/ sf]0fdf ljefhg ug'{ xf] . 

sf]0fnfO{ b'O{ a/fa/ sf]0fdf ljefhg ug{] Ray nfO{ cw{s elgG5 . sf]0fsf] cw{s ltg km/s 

tl/sfaf6 kTtf nufpg ;lsG5 . 

s_ sfuhnfO{ k6\ofP/ 

dfgf}F LMN Pp6f sf]0f xf] . LM nfO{ MN /]vfv08 dfly kg{] u/]/ kmf]N8 ubf{ LM / 

MN sf] lardf aFGg] lj|mh k|of]u u/]/ Pp6f Ray lvRg'xf];\ . Tof] Ray g} LMN sf] 

cw{s xf] .  

v_ k|f]6\ofS6/ k|of]u u/]/  

dfgf}F XYZ nfO{ b'O{ a/fa/ sf]0fdf ljefhg ug{' 5 . ;j{k|yd k|f]6\ofS6/sf] k|of]u 

u/L XYZ sf] dfg lgsfNg'xf];\ . dfgf} XYZ = 72 5 . xfdLnfO{ yfxf 5, 72 sf] 

cfwf 36 x'G5 . t;y{ XYW = 36 agfcf}+ h;df YW, XYZ sf]leq kb{5 . t;y{ 
YW, XYZ sf] cw{s xf] .  

u_ sDkf;sf] k|of]u u/]/  

ABC nfO{ a/fa/ sf]0fdf ljefhg ug{sf] nflu ;j{k|yd B laGb'nfO{ s]Gb|laGb' dfg]/ 

rfkn] BC / AB df j|mdzM D / E laGb'df sf6\g'kb{5 . ca D / E nfO{ s]Gb|laGb' 

dfg]/ Pp6} cw{Jof; x'g] u/L rfkx¿ Pscfk;df sf6\g'xf];\ . dfgf}F Tof] sfl6Psf] 

laGb' E xf] . ca B / E nfO{ hf]8]/ aGg] BE, ABC sf] cw{s xf] .   

 

sf]0fsf k|sf/  

-s_ Go"gsf]0f M 0 eGbf 7'nf] t/ 90 eGbf ;fgf] sf]0f  
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-v_ ;dsf]0f M 90 sf]0f  

-u_ clwssf]0f M 90 eGbf 7'nf] t/ 180 eGbf ;fgf] sf]0f  

-3_ ;/nsf]0f M 180 sf]0f  

-ª_ a[xtsf]0f M 180 eGbf 7'nf] t/ 360 eGbf ;fgf] sf]0f  

-r_ k'/f sf]0f M 360 sf]0f  

60 sf]0f /rgf  

Pp6f /]vfv08 OA lvrf}F . laGb' O nfO{ s]Gb| dfgL sDkf;sf] dbtn] Pp6f rfk lvrf}F . ;f] 

rfkn] /]vf OA /]vf08df B df sf6\5 . laGb' B af6 cl3s} cw{Jof;sf] rfk lnO{ klxn] 

lvlrPsf] rfknfO{ C df sf6f}F / C nfO{ hf]8L D ;Dd tfgf}F . o;/L DOA = 60 x'G5 .  

 

DOA = 60 x'G5 s;/L x'G5 <  

s'g} j[Ttdf cw{Jof; a/fa/sf] rfkn] k"/f j[TtnfO{ 6 a/fa/ efudf ljefhg ug{ ;lsG5 . 

t;y{ k"/f j[Ttn] s]Gb|df agfpg] sf]0f 360 nfO{ 6 efudf ljefhg ubf{ 60 x'G5 . t;y{ 

DOA = 60 x'G5 .  

 

sf]0fx¿sf] ;DaGw  

;dk"/s sf]0fx¿  

 

b'O{ cf]6f sf]0fx¿sf] of]u Ps ;dsf]0f x'G5 eg] tL sf]0fx¿nfO{ ;dk'/s sf]0fx¿ elgG5 . 

h:t} M 30 / 60  

40 sf] ;dk"/s 50 xf] lsgeg] 40 + 50 = 90 x'G5 .  

 x sf] ;dk"/s 90 - x xf] lsgeg] x + 90 - x = 90 

kl/k"/s sf]0fx¿  

b'O{ cf]6f sf]0fx¿sf] of]u b'O{ ;dsf]0f x'G5 eg] tL sf]0fx¿nfO{ kl/k"/s sf]0fx¿ elgG5 . 

h:t} M 60 / 120 

 x sf] kl/k"/s sf]0f 180 - x xf] lsg eg] x + 180 - x = 180 
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cf;Gg sf]0f 

zLif{laGb' / Pp6f e'hf ;femf ePsf] / cfk;df gvlK6Psf sf]0fx¿nfO{ cf;Gg sf]0fx¿ 

elgG5 . h;df ;femf gePsf e'hfx¿ ;femf e'hfsf] ljk/Lt lb;fdf kb{5g\ . lrqdf 

ABD / CBD cf;Gg sf]0fx¿ x'g\, h;df ;femf zLif{ laGb' B / ;femf e'hf BD 5 . 

ABC / ABD df ;femf zLif{ laGb' B / ;femf e'hf AB eP/ klg cfk;df vlK6Psfn] 

cf;Gg sf]0fx¿ xf]Og . To;/L g} ABC  / DBC klg cf;Gg sf]0fx¿ xf]Ogg\ .  

 

zLiff{led'v sf]0fx¿  

b'O{ cf]6f l;wf /]vfx¿ cfk;df sfl6Fbf aGg] sf]0fx¿ h;sf] e'hfx¿ ljk/Lt lbzfdf x'G5g\, 

tL sf]0fx¿nfO{ zLiff{led'v sf]0fx¿ elgG5 . zLiff{led'v sf]0fx¿ a/fa/ x'G5g\ .  

 

;DalGwt sf]0fx¿ af/] ;fWox¿  

1. olb Pp6f ray /]vfdf stand u5{ eg] cf;Gg sf]0fx¿sf] of]ukmn 180 x'G5 .  

 

lbOPsf] M Pp6f ray RT /]vf PQ df cl8Psf] 5 . b'O{ cf]6f sf]0fx¿ PRT / QRT ag]sf 

5g\ .  

h'lSt M RSPQ lvRg'xf];\ .  

k|df0f M  

PRT = PRS + SRT ------------ (i)  
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QRT = QRS - SRT ------------ (ii)  

;dLs/0f (i) / (ii) nfO{ hf]8f}F  

PRT + QRT = PRS + SRT + QRS - SRT 

   = PRS + QRS  

   = 90 + 90 = 180 

2. Pp6f laGb'sf] j/k/ ag]sf sf]0fx¿sf] of]ukmn 360 x'G5 . 

 

lbOPsf] M laGb' 0 / ray x¿ OP , OQ , OR , OS , OT  n] laGb' O sf] j/k/ sf]0fx¿ 

agfPsf 5g\ .  

h'lSt M ray OP  sf] ljk/Ltdf OX lvrf}F .  

k|df0f M OQ  ray XP  df stand u/]sfn], POQ + QOX = 180 

POQ + QOR + ROX = 180 ------------ (i)  

km]l/ OS ray XP  df stand u/]sf]n],  

XOS + SOP = 180 ------------ (ii) 

XOS + SOT + TOP = 180 ------------- (ii) 

;dLs/0f (i) / (ii) nfO{ hf]8fF},  

POQ + QOR + ROX + XOS + SOT + TOP = 180 + 180 

POQ + QOR + ROS  SOT + TOP = 360 

3. b'O{ cf]6f l;wf /]vfx¿ Pscfk;df sfl6Fbf aGg] zLiff{led'v sf]0fx¿ a/fa/ x'G5g\ .  

                        

lbOPsf] M PQ / RS /]vf Pscfk;df O df sfl6Psf 5g\ .  

k|df0f M OR  ray PQ  df stand u/]sfn],  

POR + ROQ = 180 -------------- (i) 

PO raw RS df stand u/]sfn],  

POR+ POS = 180 -------------- (ii) 

Draf
t



        85 

;dLs/0f (i) / (ii) af6  

POR + ROQ =  POR + POS  

To;sf/0f, ROQ = POS, To;/L g} POR = QOS k|dfl0ft x'G5 . o;nfO{ sfuh 

k6\ofpg] ljlw, lhof]af]8{ jf k|f]6\ofS6/sf] k|of]u u/L k|dfl0ft ug{ ;lsG5 . 

s]xL HofldtLo zAb / glthf (Terms and Result)  

1. Pp6f laGb'df ag]sf ;a} sf]0fx¿sf] of]ukmn 360 x'G5 .  

 i.e. 1 + 2 + 3 + 4 + 5 + 6 = 360 

                                            

2. Pp6f /]vfsf] Pp6f laGb'df ag]sf] sf]0fx¿sf] of]ukmn 180 x'G5 .  

 i.e. 1 + 2 + 3 + 4 = 180  

                            

3. b'O{ cf]6f sf]0fx¿sf] gfk pxL eP tL sf]0fx¿nfO{ a/fa/ elgG5 . MNO =XYZ  

                                      

4. Pp6f /]vfv08 h;n] lbOPsf] sf]0fnfO{ a/fa/ sf]0fdf ljefhg ub{5 eg] Tof] 

 /]vfv08 nfO{  sf]0fsf] cw{s elgG5 .  

 oxfF ABD = CBD ePsf]n] /]vfv08 BD  cw{s xf] .  

5. b'O{ cf]6f /]vfx¿ Pscfk;df nDa x'Fbf /]vfx¿larsf] sf]0f Ps ;dsf]0f x'G5 .  

 oxfF,   POS =QOS = ROQ = ROP = 90 ePsf]n] PQ / RS Pscfk;df nDa 

5g\ . i.e. PQRS 
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6. olb Pp6f /]vf csf{] /]vfv08sf] dWolaGb' eP/ hfG5, ;fy} Pscfk;df nDa klg 

x'G5g\ eg] To:tf] /]vfnfO{ /]vfv08sf] nDafw{s elgG5 . oxfF, O laGb' MN sf] 

dWolaGb' / PON = POM = 90 ePsfn] /]vf PQ  /]vfv08 MN sf] nDafw{s xf] . 

 

;dfgfGt/ /]vfx¿  

 b'j} lb;ftkm{ cgGt ¿kdf cl3 a9fpFbf klg Pscfk;df e]6 gx'g] /]vfx¿nfO{ 

;dfgfGt/ /]vfx¿ elgG5 . ;dfgfGt/ /]vfx¿ larsf] b'/L x/]s 7fpFdf ;dfg x'G5 . 

;dfgfGt/ /]vfx¿nfO{  ;ª\s]tn] hgfOG5 . olb b'O{ cf]6f /]vfx¿ l / m ;dfgfGt/ 

5g\ eg] l||m n]lvG5 .  

 

 

5]bsn] b'O{ cf]6f /]vfx¿nfO{ sf6\bf aGg] sf]0fx¿   

b'O{ cf]6f ;dfgfGt/ /]vfx¿nfO{ Pp6f 5]bsn] sf6\bf aGg] ;ª\ut sf]0fx¿ a/fa/ x'G5g\ .  
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(2 = 6); (3 = 7); (1 = 5); (4 = 8) 

 leqL PsfGt/ sf]0fx¿ a/fa/ x'G5g\ .  

(4 = 6); (3 = 5)  

 aflx/L PsfGt/ sf]0fx¿ a/fa/ x'G5g\ .  

(1 = 7); 92 = 8) 

 j|mdfutleqL sf]0fx¿sf] of]ukmn 180 x'G5 .  

3 + 6 = 180 / 4 + 5 = 180 

b'O{ cf]6f /]vfx¿nfO{ Pp6f 5]bsn] sf6\bf olb  

 ;ª\ut sf]0fx¿ a/fa/ eP, /]vfx¿ Pscfk;df ;dfgfGt/ x'G5g\ . 

 leqL PsfGt/ sf]0fx¿ a/fa/ eP, /]vfx¿ Pscfk;df ;dfgfGt/ x'G5g\ . 

 aflx/L PsfGt/ sf]0fx¿ a/fa/ eP, /]vfx¿ Pscfk;df ;dfgfGt/ x'G5g\ . 

 j|mdfutleqL sf]0fx¿sf] ofukmn 180 eP /]vfx¿ Pscfk;df ;dfgfGt/ x'G5g\ . 

To;sf/0f b'O{ cf]6f /]vfx¿nfO{ ;dfgfGt/ 5g\ egL k|dfl0ft ug{ ;ª\ut sf]0fx¿ 

a/fa/ jf PsfGt/ sf]0fx¿ a/fa/ jf j|mdfut leqL sf]0fsf] of]ukmn b'O{ ;dsf]0f x'G5 egL 

k|dfl0ft ug'{kb{5 .  

5]bs  

olb Pp6f /]vfn] b'O{ cf]6f /]vfx¿nfO{ b'O{ cf]6f laGb'df e]6\b5 eg] Tof] /]vfnfO{ 5]bs 

elgG5 . tnsf] lrqdf t /]vfn] l / m /]vfx¿nfO{ b'O{ cf]6f laGb'df sf6]sf] x'Fbf t /]vfnfO{ 

5]bs elgG5 .  

 

t/ of] lrqdf t /]vf 5]bs xf]Og lsgeg] t /]vfn] l  / m /]vfnfO{ Pp6f dfq laGb'df 

sf6]sf] 5 .  
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5]bsn] b'O{ cf]6f /]vfx¿nfO{ sf6\bf aGg] sf]0fx¿   

 
lrqdf l / m b'O{ cf]6f /]vfx¿nfO{ t 5]bsn] A / B laGb'df sf6\bf ag]sf sf]0fx¿ 1, 2, 
3, 4, 5, 6, 7, 8 5g\ . h;dWo] M 

 3, 4, 5, 6 x¿leqL sf]0fx¿ x'g\ .  

 1, 2. 7, 8 x¿ aflx/L sf]0fx¿ x'g\ .  

 hf]8f (2, 6); (3, 7); (1, 5); )(4, 8) x¿ ;ª\ut sf]0fx¿ x'g\ .  

 hf]8f (4, 6), (3, 5) x¿leqL PsfGt/ sf]0fx¿ x'g\ .  

 hf]8f (1, 7), (2, 8) x¿ aflx/L PsfGt/ sf]0fx¿ x'g\ . 

 hf]8f (3, 6), (4, 5) x¿ j|mdfutleqL sf]0fx¿ x'g\ . 

pbfx/0f M lbOPsf] lrqdf AB||CD, BEO = 125, CFO = 40 5 . ca EOF sf] dfg 

lgsfn .  

 

pTt/ M  O laGb'af6 hfg] u/L AB / CD ;Fu ;dfgfGt/ x'g] u/L /]vf XY lvrf}F . ca,  

 BEO + YOE = 180 -j|mdfutleqL sf]0fx¿_  

or, 125 + YOE = 180 

 YOE = 55 

y,  CFO = YOF -PsfGt/ sf]0f_  

 40 = YOF  

or, YOF = 40 
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ca, EOF = EOY + FOY 

= 55 + 40 = 95 

pbfx/0f M lbOPsf] lrqdf AB |CD |||EF / BAE = 90 eP x, y, z  sf] dfg lgsfn . 

 

pTt/ M y + 45 = 180 -j|mdfutleqL sf]0fx¿_  

or, y = 135 

yk y = x -;ª\ut sf]0fx¿_  

or, x = 135 

ca,  90 + z + 45 = 180 -j|mdfutleqL sf]0fx¿_  

 z  = 180 = 135 

= 45 

cg'¿k cfsf/x¿  

 

 

 b'O{ cf]6f lrq jf cfsf/x¿ Pscfk;df cg'¿k x'Fbf tL lrqx¿ Pp6} cfsf/ / gfksf 

x'G5g\ . cg'¿k cfsf/sf lrqx¿ Ps} 7fpFdf /fVbf exacty overlap x'G5g\ . cg'¿ktfnfO{  
n] hgfOG5 . pbfx/0f M  

 a/fa/ nDafO ePsf b'O{ cf]6f /]vfv08x¿ cg'¿k x'G5g\ .  

 a/fa/ cw{Jof; ePsf b'O{ cf]6f j[Ttx¿ cg'¿k x'G5g\ .  
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 e'hfsf nDafOx¿ a/fa/ePsf b'O{ cf]6f lqe'hx¿ cg'¿k x'G5g\ .  

 ;ª\ut e'hfx¿ a/fa/ ePsf b'O{ cf]6f cfotx¿ cg'¿k x'G5g\ .  

 e'hfsf] nDafO a/fa/ ePsf b'O{ cf]6f ju{x¿ cg'¿k x'G5g\ 

.  

;d¿k cfsf/x¿  

 b'O{ cf]6f lrq jf cfsf/x¿ Pscfk;df ;d¿k x'Fbf tL 

lrqx¿ Pp6} cfsf/ t/ km/s gfksf x'G5g\ . ;d¿k cfsf/sf 

lrqx¿ vK6\ofP/ /fVbf a/fa/ x'Fb}gg jf gx'g ;S5g\ . 

;d¿ktfnfO{ ~ n] hgfOG5 . pbfx/0f M 

 km/s cw{Jof; ePsf b'O{ cf]6f j[Ttx¿ ;d¿k x'G5g.     

 km/s nDafO ePsf b'O{ cf]6f /]vfv08x¿ ;d¿k x'G5g\ .  

gf]6 M ;a} cg'¿k lrqx¿ ;d¿k x'G5g\ . t/ ;a} ;d¿k lrqx¿ 

cg'¿k x'Fb}g .  

lqe'hsf] cg'¿ktf  

 olb b'O{ cf]6f lqe'hx¿ h'g Pscfk;df exactly overlap x'G5g\ eg] tL lqe'hx¿ 

cg'¿k lqe'hx¿ x'g\ . dfgf}+ ABC / DEF b'O{ cf]6f cg'¿k lqe'hx¿ x'g\ . oL b'O{ 

lqe'hx¿ exactly overlap x'Fbf ABC sf zLif{ laGb'x¿ j|mdzM A, B, C, DEF sf zLif{ 

laGb'x¿;Fu D, E / F ;Fu ldNg cfpF5g\ . o;sf] cfwf/df ;ª\ut e'hf / sf]0f kTtf nufpg 

;lsG5 . h'g Pscfk;df a/fa/ x'G5g\ .  

 ;ª\ut e'hfx¿ j|mdzM AB = DE, BC = EF, CA = FD  

;ª\ut sf]0fx¿ j|mdzM A = D, B = E, C = F  

gf]6 M b'O{ lqe'hx¿ cg'¿k 5g\ eg] klxnf] lqe'hsf] ltg cf]6f e'hf / sf]0fx¿, bf];|f] 

lqe'hsf] ltg cf]6f / sf]0fx¿;Fu cnu cnu a/fa/ x'G5g\ . Pscfk;df a/fa/ x'g] e'hfx¿ 

/ sf]0fx¿nfO{ ;ª\ut e'hf / sf]0fx¿ elgG5 .  

lqe'hx¿ cg'¿k x'g] cj:yfx¿ (Conditions for the Congruence of Triangles)  

lqe'hx¿ cg'¿k x'g] cj:yfx¿ lqe'hsf] ltg cf]6f e'hf / sf]0fx¿df lge{/ /xG5 . 

cg'¿k b]vfO;s]kl5 Pp6f lqe'hsf] 6 cf]6f efu csf{] lqe'hsf] 6 cf]6f efu;Fu cnu cnu 

a/fa/  

x'G5 . lqe'hx¿ cg'¿k b]vfpg k|of]u x'g] 5 cf]6f tYox¿ 5g\ .  

-s_ sf]0f e'hf sf]0f tYo -sf]=e'=sf]=_  
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olb Pp6f lqe'hsf] b'O{ cf]6f sf]0f / tL sf]0fx¿larsf] e'hf csf{] lqe'hsf] b'O{ cf]6f sf]0f / 

tL sf]0fx¿ larsf] e'hf;Fu cfk;df cnu cnu a/fa/ eP tL lqe'hx¿ cg'¿k x'G5g\ .  

dfgf}F Pp6f LMN df M = 60, MN = 5 cm / N = 30 5g\ .  

 csf{] XYZ df Y = 60, YZ = 5 cm, Z = 30 eP oL b'O{ lqe'hx¿nfO{ 

Pscfk;df L df X, M df Y / N df Z x'g] u/L vK6\ofpFbf Pp6f lqe'hn] csf{] lqe'hnfO{ 

k"0f{ ¿kdf n'sfpFb5 . To;sf/0f LMN  XYZ x'G5 .  

pbfx/0f M olb PQR  XYZ eP x / y sf] dfg kTtf nufpm .  

             

     oxfF, PQR  XYZ ePsf]n]  

 Q = Y i.e. x + 15 = 80 To;}n] x = 65 

/ R = Z i.e 5y + 10 = 30 To;}n] y = 4 

gf]6 M cg'¿k lqe'hx¿df ;ª\ut e'hfx¿ / ;ª\ut sf]0fx¿ a/fa/ x'G5g\ . ;ª\ut e'hf 

kTtf nufpg a/fa/ ePsf] sf]0fsf] k|of]u / sf]0f kTtf nufpg a/fa/ ePsf] e'hfsf] k|of]u 

ul/G5 . dfly PR = XZ 5 lsgeg] oL b'j} e'hfx¿ cg'¿k lqe'hsf] a/fa/ sf]0fx¿ PQR / 
XYZ sf] ;Dd'v e'hfx¿ x'g\ .  

v_ e'hf e'hf e'hf tYo -e'=e'=e'=_  

 olb Pp6f lqe'hsf ltg cf]6f e'hfx¿ csf{] lqe'hsf ltg cf]6f e'hf;Fu cnu cnu 

cfk;df a/fa/ eP tL lqe'hx¿ cg'¿k x'G5g\ .  

 

 dfgfF} LMN df M = 3 cm, N = 4 cm, MN = 5 cm 5\ / XYZ df XY = 3 cm, 
XZ = 4 cm, YZ  5 cm 5g\ .  

 oL b'O{ lqe'hx¿ Pscfk;df L df X, M df Y, / N df Z x'g] u/L vK6\ofpFbf Pp6f 

lqe'hn] csf{] lqe'hnfO{ k"0f{ ¿kdf n'sfpFb5 To;sf/0f LMN  XYZ x'G5 . -e'=e'=e'= 

tYosf] k|of]u_  

pbfx/0f M ;Dd'v e'hfx¿ a/fa/ ePsf] rt'e{'h, ;dfgfGt/ rt'e{'h xf] egL k|dfl0ft  

ug'{xf];\ .  
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oxf “, LMNO Pp6f rt'e{'h xf] . h;df LM = ON / LO = MN 5 ljs0f{ LN lvrf}F .  

k|df0f M LMN / NOL df  

 LM = ON, OL = MN -lbOPsf]_  

 LN = LN -;femf e'hf_  

To;sf/0f LMN  NOL -e'=e'=e'= tYo_  

To;sf/0f MLN = LNO -;ª\ut sf]0fx¿_  

 oL b'j} sf]0fx¿ a/fa/ e'hfx¿ MN / OL sf ;Dd'v sf]0fx¿ x'g\ . To;sf/0f 

LO||MN PsfGt/ sf]0f a/fa/ ePsfn] LMNO Pp6f ;dfgfGt/ rt'e{'h xf] .  

e'hf sf]0f e'hf tYo -e'=sf]=e'=_  

 olb Pp6f lqe'hsf] b'O{ cf]6f e'hfx¿ / logLx¿larsf] sf]0f;Fu csf{] lqe'hsf] b'O{ 

cf]6f e'hfx¿ / ltgLx¿larsf] sf]0f cnu cnu cfk;df a/fa/ eP lqe'hx¿ cg'¿k 

x'G5g\ . ctM LMN  XYZ. -e'=sf]=e'= tYosf] k|of]u_ 

 

 
pbfx/0f M ;dlåjfx' lqe'hdf a/fa/ e'hfsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ egL k|dfl0ft 

ug'{xf];\ .  

 

lrqdf PQR ;dl4jfx' lqe'h xf] . h;df PQ = PR 5 . QPR sf] cw{s OP lvrf}F .  
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ca QPO / RPO df  

PQ = PR lbOPsf], PO = PO -;femf e'hf_  

QPO = RPO -/rgf cg';f/_  

o;sf/0f QPO  RPO -e'=sf]=e'= tYo_  

To;sf/0f PQO = PRO -cg'¿k lqe'hsf ;ª\ut sf]0fx¿_  

pbfx/0f M ;dlåjfx' lqe'hdf vertical angle sf] cw{s cfwf/sf] nDafw{s x'G5 egL k|dfl0ft  

ug'{xf];\ .  

 

lrqdf PQR ;dlåjfx' lqe'h xf], h;df PO n] QPR nfO{ a/fa/ efudf af8]sf]  5 .   

ca,  POQ / POR df  

 PQ = PR -lbOPsf]_, QPO = RPO -lbOPsf]_  

 PO = PO -;femf e'hf_  

o;sf/0f POQ  POR  

To;sf/0f OQ = OR -cg'¿k lqe'hsf ;ª\ut e'hfx¿_ 

To;sf/0f POQ = POR -cg'¿k lqe'hsf ;ª\ut sf]0fx¿_  

xfdLnfO{ yfxf 5,  

 POQ + POR = 180 -l;wf sf]0f_  

 2POQ = 180  POQ = 90 

o;sf/0f POQ = POR = 90 

-3_ sf]0f sf]0f e'hf tYo -sf]=sf]=e'= tYo_ 

 Pp6f lqe'hsf] s'g} b'O{ cf]6f sf]0f / Pp6f e'hf csf{] lqe'hsf] s'g} b'O{ cf]6f sf]0f / 

Pp6f e'hf;Fu cfk;df cnu cnu a/fa/ eP lqe'hx¿ cg'¿k x'G5g\ .  

 

         LMN  XYZ 
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-ª_ ;dsf]0f s0f{ e'hf tYo -;=s=e'=_  

 olb Pp6f lqe'hsf] ;dsf]0f, s0f{ / Pp6f e'hf csf{] lqe'hsf] ;dsf]0f, s0f{ / Pp6f 

e'hf;Fu cfk;df cnu cnu a/fa/ eP eg] lqe'hx¿ cg'¿k x'G5g\ .  

 

pbfx/0f M ;dlåafx' lqe'h XYZ df XY = XZ 5 . lqe'hsf] prfO XO n] YZ nfO{ a/fa/ 

efudf ljefhg u5{ egL k|dfl0ft ug'{xf];\ . 

 

oxf “,  lqe'h XOY / XOZ df  

 XOY = XOZ -b'j} 90 ePsf]n]_  

 XY = XZ -lbOPsf]_  

 XO = XO -;femf_  

o;sf/0f XOY  XOZ  

To;sf/0f YO = OZ -cg'¿k lqe'hsf ;ª\ut e'hfx¿_  

rt'e{'h (Quadrilaterals) 

 rf/ cf]6f /]vfv08 ldn]/ ag]sf] aGb ;/n cfs[ltnfO{ rt'e{'h elgG5 . o;df 4 cf]6f 

e'hf, 4 cf]6f sf]0fx¿, 4 cf]6f zLif{laGb'x¿ / b'O{ cf]6f ljs0f{x¿ x'G5g\ . o;df /x]sf] 4 cf]6f 

zLif{laGb' dWo] s'g} ltg cf]6f zLif{laGb'x¿ /]vLo laGb'x¿ x'Fb}gg\ .  
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pGgtf]b/ rt'e{'h (Convex Quadrilateral)  

 olb rt'e{'hsf] k|To]s sf]0fx¿ 180 eGbf ;fgf] eP Tof] rt'e{'h Convex rt'e{'h xf] .  

 

gtf]b/ rt'e{'h (Concave Quadrilateral)  

 olb s'g} rt'e{'hsf] slDtdf Pp6f sf]0f 180 eGbf 7'nf] eP Tof] rt'e{'h concave 
rt'e{'h xf] .  

 

ljleGg lsl;dsf rt'e{'hx¿  

-s_ ;dfgfGt/ rt'e{'h  

 ;Dd'v e'hfx¿ ;dfgfGt/ ePsf rt'e{'hnfO{ ;dfgfGt/ rt'e{'h elgG5 . lrqdf 

rt'e{'h ABCD df AB||DC / AD||BC ePsf]n] rt'e{'h ABCD ;dfgfGt/ rt'e{'h xf] . 

;dfgfGt/ rt'e{'hsf d'Vo ljz]iftfx¿ o; k|sf/ 5g\ M 

 

 Ps hf]8L ;Dd'v e'hf a/fa/ / ;dfgfGt/ ePsf] rt'e{'h ;dfgfGt/ rt'e{'h x'G5 . 

 ;dfgfGt/ rt'e{'hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .  

 ;dfgfGt/ rt'e{'hsf ;Dd'v e'hfx¿sf] gfk a/fa/ x'G5g\ .  

 ;dfgfGt/ rt'e{'hsf j|mdfutleqL sf]0fx¿ kl/k"/s x'G5g\ .  

 ;dfgfGt/ rt'e{'hsf ljs0f{x¿ Pscfk;df ;dlåefhg x'G5g\ .  

 ;dfgfGt/ rt'e{'hdf Pp6f ljs0f{n] ;dfgfGt/ rt'e{'hnfO{ b'O{ cg'¿k lqe'hdf 

ljefhg ub{5 .  
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-v_ cfot M olb ;dfgfGt/ rt'e{'hsf] k|To]s sf]0fx¿ Ps ;dsf]0f 5g\ eg] Tof] ;dfgfGt/ 

rt'e{'hnfO{ cfot elgG5 .  

 

lrqdf rt'{eh' ABCD df AB||DC, AD||BC / A = B = C = D = 90 ePsfn] ABCD 

cfot xf] . cfotsf d'Vo ljz]iftfx¿ o; k|sf/ 5g\ M  

 cfotsf ljk/Lt e'hfx¿ a/fa/ / ;dfgfGt/ x'G5g\ .  

 cfotsf ;a} sf]0fx¿ a/fa/ / ;dsf]0fL x'G5g\ .  

 cfotsf ljs0f{x¿ ;dlåeflht x'G5g\ .  

 cfotsf ljs0f{x¿ a/fa/ x'G5g\ .  

-u_ ju{ M olb ;dfgfGt/ rt'e{'hsf] ;a} e'hfx¿ a/fa/ / k|To]s sf]0f Ps ;dsf]0f 5 eg] 

Tof] ;dfgfGt/ rt'e{'hnfO{ ju{ elgG5 .  

 

lrqdf rt'e{'h ABCD df AB||DC, AD||BC, AB = BC = CD = AD / A = B = C = D 
= 90 ePsf]n] ABCD ju{ xf] . ju{sf d'Vo ljz]iftfx¿ o; k|sf/ 5g\ M 

 ju{sf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .  

 ju{sf ljs0f{x¿ a/fa/ x'G5g\ .  

 ju{sf ;a} sf]0fx¿ a/fa/ / ;dsf]0fL x'G5g\ .  

 ju{sf ljs0f{x¿ cfk;df ;dsf]0fL x'g]  u/L ;dl4eflht x'G5g\ .  

 ju{sf] k|To]s ljs0f{n] zLif{ sf]0fnfO{ cfwf ub{5g\ .  

 ju{nfO{ o;sf] b'O{ ljs0f{n] rf/ a/fa/ efudf ljefhg u5{g\ .  

 

 

 

Draf
t



        97 

-3_ ;dafx' rt'e{'h  

 ;a} e'hfx¿ a/fa/ ePsf] ;dfgfGt/ rt'e{'hnfO{ ;dafx' rt'e{'h elgG5 .  

                         

lrqdf rt'e{'h ABCD df AB||DC, AD||BC / AB = BC = CD = AD ePsfn] ABCD ;dafx' 

rt'e{'h xf] . ;dafx' rt'e{'hsf d'Vo ljz]iftfx¿ o; k|sf/ 5g\ M 

 ;dafx' rt'e{'hsf] ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .  

 ;dafx' rt'e{'hsf] ;Dd'v e'hfx¿ a/fa/ x'G5g\ .  

 ;dafx' rt'e{'hsf] j|mdfutleqL sf]0fx¿ kl/k"/s x'G5g\ .  

 ;dafx' rt'e{'hsf] ljs0f{x¿ Pscfk;df ;dsf]0fL x'g] u/L ;dlåeflht x'G5g\ .  

 ;dafx' rt'e{'hsf] k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf ub{5 .  

 

;dfgfGt/ rt'e{'h, cfot / ;dafx' rt'e{'hsf u'0fx¿  

cfotsf] ljs0f{sf] u'0f  

!= cfotsf] ljs0f{x¿ Pscfk;df a/fa/ / ;dlåefhg x'G5g\ egL k|Dffl0ft ug'{xf];\ .  

                                         

 lrqdf cfot ABCD df ljs0f{x¿ AC / BD Pscfk;df O laGb'df sfl6Psf 5g\ .  

ca, ABC / BAD df  

 AB = BA -;femf_  

 ABC = BAD -b'j} 90 ePsfn]_  

 BC = AD -cfotsf] ;Dd'v e'hf_  

To;sf/0f, ABC  BAD -e'=sf]=e'= tYo_  

o;}n] AC = BD -cg'¿k lqe'hsf ;ª\ut e'hf_  

To;sf/0f cfotsf ljs0f{x¿ a/fa/ x'G5g\ .  

km]l/,  AOB / DOC df  

 AOB = DOC -zLif{fled'v sf]0f_  

 ABO = CDO -PsfGt/ sf]0f_  
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 AB = CD -;Dd'v e'hf_  

To;sf/0f AOB  COD -e'=sf]=sf]= tYo_  

o;}n] AO = OC / OB = OD -cg'¿k lqe'hsf ;ª\utL e'hf ePsf]n]_  

To;sf/0f cfotsf ljs0f{x¿ Pscfk;df ;dlåefhg x'G5g\ .  

;dafx' rt'e{'hsf] ljs0f{sf] u'0f 

@= ;dafx' rt'e{'hsf ljs0f{x¿ Pscfk;df ;dsf]0f / ;dlåefhg x'G5g\ egL k|dfl0ft 

ug'{xf];\ .  

                            

lrqdf ABCD Pp6f ;dafx' rt'e{'h xf] . h;df AC / BD ljs0f{x¿ O laGb'df sfl6Psf 

5g\ . xfdLnfO{ yfxf 5 ;dfgfGt/ rt'e{'hsf ljs0f{x¿ Pscfk;df ;dlåefhg x'G5g\ . clg 

xfdLnfO{ of] klg yfxf 5 ;a} ;dafx' rt'e{'hx¿ ;dfgfGt/ rt'e{'h x'g\ .  

o;}n] ;dafx' rt'e{'hsf ljs0f{x¿ Pscfk;df ;dlåefhg x'G5g\ . o;sf/0f OA = 
OC / OB = OD x'G5 . 

ca  COB / COD df  

 CD = CB -;dafx' rt'e{'hsf e'hfx¿_  

 CO = CO -;femf e'hf_  

 OB = OD -k|dfl0ft_ 

To;sf/0f COB  COD -e'=e'=e'=_  

o;}n] COB = COD -cg'¿k lqe'hsf ;ª\ut sf]0fx¿_ 

t/ COB + COD = b'O{ ;dsf]0f  

To;sf/0f COB = COD = Ps ;dsf]0f  

To;sf/0f ;dafx' rt'e{'hsf ljs0f{x¿ Pscfk;df nDa x'G5g\ .  

ju{sf] ljs0f{sf] u'0f 

s_ ju{sf ljs0f{x¿ a/fa/ / Pscfk;df ;dsf]0f / ;dlåefhg x'G5g\ egL k|dfl0ft 

ug'{xf];\ .  

cfotsf ljs0f{x¿ a/fa/ x'G5g\ . ju{ Pp6f cfot xf] . To;}n] ju{sf ljs0f{x¿ a/fa/  

x'G5g\ . ;dafx' rt'e{'hsf ljs0f{x¿ Pscfk;df nDa / ;dlåefhg x'G5g\ / ;a} ju{x¿ 

;dafx' rt'e{'h xf] . o;}n] ljs0f{x¿ Pscfk;df nDa / ;dlåefhg x'G5g\ . To;sf/0f 

ju{sf ljs0f{x¿ a/fa/ / Pscfk;df nDa / ;dlåefhg x'G5g\ .  

Note 1 : olb rt'e{'hsf ljs0f{x¿ a/fa/ 5g\ eg] Tof] rt'e{'hnfO{ cfot g} xf] eg]/ ;w} eGg 

;lsFb}g .   
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Note 2 : olb rt'e{'hsf ljs0f{x¿ a/fa/ 5g\ eg] Tof] rt'e{'hnfO{ ;dafx' rt'e{'h g} xf] eg]/ 

;w} eGg ;lsb}g .  

                              

pbfx/0f M lbOPsf] lrqdf ABCD ;dfgfGt/ rt'e{'h xf] . OA / OB j|mdzM A / B sf 

cw{sx¿ x'g\ . AOB = 90 x'G5 egL k|dfl0ft ug'{xf];\ .  

                        

pTt/ M A + B = 180 

 OAB = 
1
2 A & ABO = 

1
2  B 

ca  OAB df  

 OAB + AOB + ABO = 180 

 
1
2 A + AOB + 

1
2 B = 180 

 
1
2 (A + B) + AOB = 180 

 
1
2 × 180 + AOB = 180 

 AOB = 90 k|dfl0ft eof] .  

pbfx/0f M rt'e{'h PQRS df PQ + QR + RS + SP < 2 (PR + QS) x'G5 egL k|dfl0ft ug'{xf];\ .  

                                        

pTt/ M POS df PO + OS > PS   
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 SOR df SO + OR > SR  

QOR df QO + OR > QR 

POQ df PO + OQ > PQ  

 oL ;a} ;DaGwx¿nfO{ hf]8fF}  

 PO + OS + OS + OR + OQ + OR + OP + OQ > PS + SR + QR + PQ 
2 (OP + OQ + OR + OS) > PQ + QR + RS + SP 

 2(PR + QS) > PQ + QR + RS + SP k|dfl0ft eof] .  

 PQ + QR + RS + SP < 2(PR + QS)  

pbfx/0f M ;dfgfGt/ rt'e{'hdf ;Dd'v e'hf tyf ;Dd'v sf]0fx¿ a/fa/ / ljs0f{x¿ 

Pscfk;df ;dlåefhg x'G5g\ egL k|dfl0ft ug'{xf];\ .  

                                     

dfgf+}  PQRS Pp6f ;dfgfGt/ rt'e{'h xf] . ljs0f{ PR lvrf}F .  

ca PQR / RSP df  

 1 = 4  -PsfGt/ sf]0f_  

 3 = 2 -PsfGt/ sf]0f_  

 PR = RP  -;femf sf]0f_  

 PQR  RSP -sf]=e'=sf]=_ 

To;sf/0f PQ = RS, QR = SP / Q = S -cg'¿k lqe'hsf ;ª \ult e'hf / sf]0f ePsfn]_  

To;/L g} ljs0f{ QS lvrf} clg  

 PQS  RSQ k|dfl0ft ug{ ;lsG5 .  

To;sf/0f P = R  

To;sf/0f ;dfgfGt/ rt'e{'hsf ;Dd'v e'hfx¿ / ;Dd'v sf]0fx¿ a/fa/ x'G5g\ . 

ca ;dfgfGt/ rt'e{'h PQRS df ljs0f{x¿ PR / QS lvrf} oL b'O{ ljs0f{x¿ 0 laGb'df 

sfl6Psf]  5 .  
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ca,  OPQ / ORS df  

 PQ = RS -k|dfl0ft_  

 POQ = ROS -zLiff{led'v sf]0f_  

 OPQ = ORS -PsfGt/ sf]0f_  

To;sf/0f OPQ  ORS -sf]=e'=sf]_  

To;sf/0f OP = OR / OQ = OS ljs0f{x¿ Pscfk;df ;dlåefhg eP .  

pbfx/0f M Pshf]8L ;Dd'v e'hfx¿ a/fa/ / ;dfgfGt/ ePsf] rt'e{'h ;dfgfGt/ rt'e{'h xf] 

egL k|dfl0ft ug'{xf];\ .  

 

lrqdf AB = CD / AB||DC 5  

ljs0f{ AC lvrf}F . ca  

 ABC / ACD df AB = CD -lbOPsf]_  

 BAC = DCA -PsfGt/ sf]0f, AB||DC_  

 AC = AC -;femf_  

To;sf/0f  ABC  ACD -e'=sf]=e'=_  

To;sf/0f  BCA = DAC -cg'¿k lqe'hsf ;ª\ut sf]0fx¿_  

To;sf/0f  AD||BC -PsfGt/ sf]0f a/fa/ ePsf]n]_  

To;sf/0f  ABCD ;dfgfGt/ rt'e{'h xf] . (AB||DC / AD||BC) 

Note :  

a) ;Dd'v e'hfx¿ a/fa/ ePsf] rt'e{'hnfO{ ;dfgfGt/ rt'e{'h elgG5 .  

b) ;Dd'v sf]0fx¿ a/fa/ ePsf] rt'e{'hnfO{  ;dfgfGt/ rt'e{'h elgG5 .  

c) olb s'g} rt'e{'hsf ljs0f{x¿ Pscfk;df ;dlåefhg x'G5g\ eg] Tof] ;dfgfGt/ 

rt'e{'h xf] .  
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pbfx/0f M ;Dd'v e'hfx¿ a/fa/ ePsf] rt'e{'h, ;dfgfGt/ rt'e{'h xf] egL k|dfl0ft  

ug'{xf];\ .  

                                                                    

lrqdf ABCD Pp6f rt'e{'h xf], h;df AB = CD / AD = BC 5g\ . ca, ljs0f{ AC lvrf}F .  

ca ABC / ACD df   

AB = CD, AD = BC -lbOPsf]_  

AC = AC -;femf e'hf_  

o;}n]  ABC  ACD -e'=e'=e'= tYo_  

To;sf/0f, BAC = DCA -cg'¿k lqe'hsf ;ª\ut sf]0fx¿_  

  BCA = DAC -cg'¿k lqe'hsf ;ª\ut sf]0fx¿_  

t;y{  AB||DC, AD||BC -PsfGt/ sf]0f a/fa/ ePsfn]_  

  ABCD Pp6f ;dfgfGt/ rt'e{'h xf] .  

ljleGg lsl;dsf rt'e{'hsf] /rgf  

!= AB = 6cm, BC = 4.5cm / ljs0f{ AC = 6.8cm ePsf] ABCD ;dfgfGt/ rt'e{'h /rgf 

ug'{xf];\ . 

;dfwfg 

-s_ Pp6f AB = 6 cm ePsf] /]vf v08 lvrf}F .  

v_ A laGb'nfO{ s]Gb|laGb' / 6.8cm cw{Jof; dfg]/ Pp6f 

 rfk lvrf}F .  

--u_ B laGb'nfO{ s]Gb|laGb' / 4.5cm cw{Jof; dfg]/ gofF 

rfkn] klxn]sf] rfknfO{ sf6f} . h;n] laGb' C kTtf 

nufpF5 .   

-3_ AC / BC nfO{ hf]8f}+ .  

-ª_ A laGb'nfO{ s]Gb|laGb' / 4.5cm cw{Jof; dfg]/ Pp6f rfk lvrf}F .  

-r_ C laGb'nfO{ s]Gb|laGb' / 6cm cw{Jof; dfg]/ aGg] rfkn] cufl8sf] rfknfO{ sf6\5 

h;n] laGb' D kTtf nufpF5 .  

-5_ ca DA / DC nfO{ hf]8f}+ . ;dfgfGt/ rt'e{'h ABCD tof/ eof] . 
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@= BC = 5cm / ljs0f{ BD = 6.2cm ePsf] cfot ABCD /rgf ug'{xf];\ .  

-s_ Pp6f BC = 5cm ePsf] /]vfv08 lvrf}F .  

-v_ CXBC lvrf}F .  

-u_ B nfO{ s]Gb| laGb' / 6.2cm cw{Jof; dfg]/ aGg] 

rfkn] CX nfO{ D df sf6f}+ .  

-3_ BD nfO{ hf]8f}+ .  

-ª_ D nfO{ s]Gb| laGb' / 5cm cw{Jof; dfg]/ Pp6f 

rfk lvrf}F .  

-r_ laGb' B nfO{ s]Gb| laGb' / CD nfO{ cw{Jof; 

dfg]/ aGg] rfkn] cufl8sf] rfknfO{ A laGb'df sf6f}+ .  

-5_ AB / AD hf]8f}+ . o;/L cfot ABCD tof/ eof] .  

 

#= ljs0f{x¿ 5.2cm ePsf] ju{ ABCD /rgf ug'{xf];\ .  

;dfwfg M  

-s_ AC = 5.2cm ePsf] /]vfv08 lvrf}F .  

-v_ AC /]vfv08sf] ;dsf]0fL nDafw{s XY lvrf}F . h;n] AC nfO{ O laGb'df sf6\b5 .  

-u_ O laGb'nfO{ s]Gb|laGb' / 






5.2

2  = 2.6 cm   nfO{ cw{Jof; dfg]/ XY df rfkn] sf6f}+ . 

h;nfO{ B / D egf}+ . -ju{sf ljs0f{x¿ Pscfk;df ;dsf]0fL x'g] u/L ljeflht  

x'G5g\ ._ 

-3_ ca AB, BC, CD / AD hf]8f}+ . ju{ ABCD tof/ eof] . 
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;d¿k lqe'hx¿ 

b'O{ cf]6f lqe'hx¿ Pp6} cfsf/ t/ km/s km/s gfksf x'G5g\ eg] tL lqe'hx¿nfO{ ;d¿k 

lqe'h elgG5 . ;d¿k lqe'hsf ;ª\ut sf]0fx¿ a/fa/ x'G5g\ ;fy} ;ª\ult e'hfx¿sf] 

cg'kft a/fa/ x'G5g\ . ;d¿knfO{ ~ lrx\gn] hgfOG5 . 

                                        

lqe'hx¿ ;d¿k x'g] cj:yfx¿  

-s_ olb Pp6f lqe'hsf b'O{ cf]6f sf]0fx¿ csf{] lqe'hsf] b'O{ cf]6f sf]0f;Fu cnu cnu 

a/fa/ 5g\ eg] lqe'hx¿ ;d¿k x'G5g\ . ABC / PQR df olb A = P / B = 
Q eP ABC ~ PQR x'G5 .  

                                    

 

-v_ olb Pp6f lqe'hsf] Pp6f sf]0f csf{] lqe'hsf] Pp6f sf]0f;Fu a/fa/ / Tof] sf]0f 

agfpg k|of]u ePsf e'hfx¿sf] cg'kft a/fa/ eP lqe'hx¿ ;d¿k x'G5g\ . i.e.  

ABC / PQR eP A =  P / 
AB
PQ = 

AC
PR  eP  

ABC ~ PQR x'G5 .  

 

u_ b'O{ cf]6f lqe'hx¿df ;ª\ut e'hfx¿sf] cg'kft a/fa/ eP lqe'hx¿ ;d¿k x'G5g\ .  

 ABC / PQR df olb  

 
AB
PQ = 

BC
QR = 

AC
PR  eP ABC ~ PQR x'G5 .  
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pbfx/0f M tnsf] lrqdf DE||BC, BC = 6cm, AB = 4cm, AD = 1cm eP DE sf]] dfg lgsfn .                               

 

pTt/ M ABC / ADE df  

 ABC = ADE -;ª\ut sf]0f_      

 BAC = DAE -;femf sf]0f_  

 ABC ~ AXY -sf]=sf]= tYo_  

To;}n], 
BC
XY = 

AB
AX  

or, 
6

XY = 
4
1  

 XY = 
6
4  = 1.5cm. 

 

pbfx/0f M  OP.OQ = OR.OS eP P = R / Q = S k|dfl0ft ug'{xf];\ . 

pTt/ M  oxfF  

 OP.OQ = OR.OS  

 
OP
OR = 

OS
OQ  

POS / ROQ df  

POS = ROQ -zLif{led'v sf]0fx¿_  

OP
OR = 

OS
OQ  

 POS ~ ROQ -e'=sf]=e'= tYo_ 

ctM P = R / S = Q -;d¿k lqe'hsf ;ª\ut sf]0fx¿_  
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ax'e'h  

ltg jf ltgeGbf a9L e'hfx¿n] ag]sf] ;/n aGb ;dtnLo cfs[ltnfO{ ax'e'h elgG5 . 

ax'e'hdf ax'e'hsf] e'hf, zLif{laGb', ljs0f{,leqL sf]0fx¿ / aflx/L sf]0fx¿ k|i6 ¿kdf 

kl/eflift ug{ ;lsG5 .  

gf]6 M s'g} klg ax'e'hdf e'hf / zLif{laGb'sf] ;ª\Vof a/fa/ x'G5g\ .  

ax'e'hsf] juL{s/0f  

 e'hf tyf zLif{laGb'sf] cfwf/df ax'e'hsf] juL{s/0f ul/G5 . h:t} M  

 

 

ax'e'hsf] ljs0f{  

ax'e'hsf] s'g} b'O{ cf]6f;Fu} g/x]sf zLif{laGb'x¿ hf]8]/ aGg] /]vfv08nfO{ ljs0f{ elgG5 .  

lbOPsf] lrqdf AC, AD, FC, EB, BF, DB, FD, EC ljs0f{x¿ x'g\ .  

                                         

ax'ehsf] ljs0f{x¿sf] ;ª\Vof lgsfNg tnsf] ;"q k|of]u ul/G5 .  

ljs0f{x¿sf] ;ª\Vof = 

n (n - 3)
2   h;df n n] ax'e'hsf] e'hfx¿sf] ;ª\Vof hgfpFb5 .  

gf]6 M ax'e'hx¿dWo] lqe'hsf] s'g} ljs0f{ x'Fb}g . rt'e{'hsf] b'O{ cf]6f ljs0f{x¿ x'G5g\ .  
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ax'e'hsf]leqL sf]0f  

 ax'e'hsf] b'O{ cf]6f;Fu} /x]sf /]vfv08x¿ ldn]/ aGg]leq /x]sf] sf]0fnfO{ ax'e'hsf]leqL 

sf]0f elgG5 . if8\e'hdf hDdf 6 cf]6fleqL sf]0fx¿ x'G5g\ . lbOPsf] lrqdf ABC, BCD, 
CDE, DEF, EFA / FAB if8\e'hsfleqL sf]0fx¿ x'g\ .  

                                        

ax'e'hsf] aflx/L sf]0f  

 ax'e'hsf] s'g} e'hfnfO{ aflx/lt/ nDAofpFbf ;Fu} /x]sf] e'hf;Fu nlDaPsf] /]vfv08n] 

agfpg] sf]0fnfO{ ax'e'hsf] aflx/L sf]0f elgG5 . k~re'hdf kfFrcf]6f aflx/L sf]0fx¿ x'G5g\ . 

lbOPsf] lrqdf EAF, ABG, BCH, CDI / DEJ aflx/L sf]0fx¿ x'g\ .  

 

gf]6 M ax'e'hsf] s'g} aflx/L sf]0f / ;Fu} /x]sf]leqL sf]0fsf] of]ukmn b'O{ ;dsf]0f x'G5 .  

lgoldt ax'e'h  

;a} e'hfx¿ / ;a}leqL sf]0fx¿ a/fa/ ePsf] ax'e'hnfO{ lgoldt ax'e'h elgG5 . pbfx/0f M  

-s_ ;dafx' lqe'hsf] ;a} e'hfx¿ / ;a}leqL sf]0f a/fa/ x'G5g\ . t;y{ of] lgoldt 

ax'e'h  

xf] .  
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-v_ ju{sf] ;a} e'hfx¿ / ;a}leqL sf]0fx¿ a/fa/ x'G5g\ . t;y{ ju{ lgoldt ax'e'h xf] .  

                                                

clgoldt ax'e'h  

;a} e'hfx¿ / sf]0fx¿ a/fa/ gePsf] ax'e'h clgoldt ax'e'h xf] .  

pbfx/0f M ljifdjfx' lqe'h clgoldt ax'e'h xf] . ;dnDa rt'e{'h clgoldt ax'e'h xf] .  

                                        

gf]6 M s'g} ax'e'hnfO{ hDdf slt cf]6f lqe'hdf 5'6\ofpg ;lsG5 eGg] s'/f (n - 2) ;"q k|of]u 

u/]/ lgsfNg ;lsG5 . h;df n n] ax'e'hdf hDdf e'hfx¿sf] ;ª\Vof hgfpF5 . h:t} M 

rt'e{'hnfO{ b'O{ lqe'hdf 5'6\ofpg ;lsG5 .  

                            

ax'e'hsf]leqL sf]0fx¿sf] of]ukmn  

 Pp6f n cf]6f e'hf ePsf] ax'e'hnfO{ (n - 2) lqe'hx¿df 5'6\ofpg ;lsG5 . Pp6f 

lqe'hsf]leqL sf]0fx¿sf] of]ukmn 180 x'G5 . To;sf/0f ax'e'hsf]leqL sf]0fsf] of]ukmn 180 
× (n - 2) x'G5 .  

pbfx/0f M xfdLnfO{ yfxf 5 rt'e{'hdf hDdf 4 cf]6f e'hfx¿ x'G5g\ / o;dfleqL sf]0fx¿sf] 

of]ukmn 360 x'G5 .  

 oxL s'/f 180 × (n - 2) ;"q k|of]u u/L lgsfNbf  

oxfF, 180 × (4 - 2) = 180 × 2 = 360 x'G5 .  

pbfx/0f M Pp6f 19 cf]6f e'hf ePsf] ax'e'hsf]leqL sf]0fx¿sf] of]ukmn slt x'G5 < kTtf 

nufpg'xf];\ . 
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pTt/ M leqL sf]0fx¿sf] of]ukmn = 180 × (n - 2)  

          = 180 × (19 - 2) 

          = 180 × 17 

          = 3060 

lgoldt axe'hx¿sf]leqL sf]0fsf] gfk  

 s'g} n cf]6f e'hf ePsf] lgoldt ax'e'hsf] k|To]sleqL sf]0fsf] dfg  = 
180 × (n - 2)

n   

k|of]u u/L lgsfNg ;lsG5 .  

pbfx/0f M leqL sf]0f 135 ePsf] lgoldt ax'e'hdf hDdf e'hfx¿sf] ;ª\Vof slt x'G5 < 

pTt/ M dfgfF}, hDdf e'hfx¿sf] ;ª\Vof = n  

k|To]sleqL sf]0fx¿sf] dfg  = 
180 × (n - 2)

n   

135 = 
180 (n - 2)

n   

or, 135n = 180n - 360 

or, 45n  = 360 
or, n = 8 

 

lgoldt ax'e'hsf] aflx/L sf]0fsf] gfk  

 Pp6f n cf]6f e'hf ePsf] lgoldt ax'e'hsf] k|To]s aflx/L sf]0fsf] dfg  = 
360

n   

k|of]u u/L lgsfNg ;lsG5 .  

clg lgoldt ax'e'hsf] e'hfsf] hDdf ;ª\Vof = 

360

k|To]s a/fa/L aflx/L sf]0f
   

ax'e'hsf] aflx/L sf]0fx¿sf] of]ukmn  

 xfdLnfO{ yfxf 5,  

 Pp6fleqL sf]0f ± ;Fu}sf] aflx/L sf]0f = 180 

olb ax'e'hsf] hDdf e'hfx¿sf] ;ª\Vof n eP,  

aflx/L sf]0fx¿sf] of]ukmn ±leqL sf]0fx¿sf] of]ukmn = n.180 

To;sf/0f aflx/L sf]0fx¿sf] of]ukmn = n.180 -leqL sf]0fx¿sf] of]ukmn  

     = n.180 - (n - 2).180 

     = n.180 - n.180 + 360 

     = 360 

To;sf/0f s'g} klg ax'e'hsf] aflx/L sf]0fx¿sf] of]ukmn 360 x'G5 .  

pbfx/0f M olb Pp6f k~re'hsf] aflx/L sf]0fx¿ j|mdzM (m + 5), (2m + 3), (3m + 2), (4m 
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+ 1) / (5m + 4) eP k|To]ssf] gfk kTtf nufpg'xf];\ . 

pTt/ M (m + 5) + (2m + 3) + (3m + 2) + (4m + 1) + (5m + 4) = 360 

 15m + 15 = 360 

 15m = 345 

 m = 23 

To;sf/0f klxnf] sf]0f = 28, bf];|f] sf]0f = 49, t];|f] sf]0f = 71, rf}yf] sf]0f = 93 / 
kfFrf}+ sf]0f = 119 x'G5 .  

 

tLg cfofdL lrq (Three Dimensional Figures)  

7f]; M lglZrt If]q cf]u6\g], lglZrt cfsf/ / k|sf/sf j:t'x¿nfO{ 7f]; elgG5 . 7f]; j:t'sf 

ljleGg HofldtLo cfsf/x¿ x'G5g\ . tL cfsf/x¿nfO{ ltg cfofdL lrqx¿ elgG5 . 

if8\d'vf, a]ngf, uf]nf, lk/fld8, lk|Hdx¿ ltg cfofdL cfsf/x¿ x'g\ .  

7f]; cfs[ltsf s'gf, lsgf/f / df]x8fx¿ x'G5g\ . 

df]x8f M 7f]; j:t'sf] k|To]s ;dtn ;txnfO{ df]x8f elgG5 .  

lsgf/f M b'O{ ;tx ldn]/ ag]sf] /]vfv08nfO{ lsgf/f elgG5 . 

s'gf M ltg cf]6f ;txx¿ e]6 x'g] Pp6f laGb'nfO{ s'gf elgG5 .  

if8d'vf M 5 cf]6f cfotsf/ ;tx ldn]/ ag]sf] aGb 7f]; j:t'nfO{ if8d'vf elgG5 . h:t} M 

lstfa, OF6f, afs;, OToflb . lrqdf ABCDEFGH Pp6f if8\d'vf lbOPsf] 5 . Pp6f 

if8\d'vfdf 6 cf]6f cfotsf/ df]x8f, 8 cf]6f s'gfx¿ / 12 cf]6f lsgf/fx¿ x'G5g\ .  

 

3g M nDafO, rf}8fO / prfO a/fa/ ePsf] if8\d'vfnfO{ 3g elgG5 . h:t} M n'8f]sf] uf]6L . 

lrqdf ABCDEFGH Pp6f 3g xf] . 3gdf 6 cf]6f juf{sf/ df]x8f, 8 cf]6f s'gfx¿ / 

12 cf]6f lsgf/fx¿ x'G5g\ .  
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lqe'hsf/ lk|Hd M b'O{{ cf]6f ;dfgfGt/ lqe'hfsf/ cfs[ltx¿ / ltg cf]6f cfotsf/ 

cfs[ltx¿ ldn]/ ag]sf] 7f]; cfs[ltnfO{ lqe'hsf/ lk|Hd elgG5 . lbOPsf] lrqdf 

ABCDEF Pp6f lqe'hfsf/ lk|Hd xf] . o;df 2 cf]6f lqe'hsf/ df]x8f / 3 cf]6f 

cfotsf/ df]x8fx¿ x'G5g\ . 6 cf]6f s'gf / 9 cf]6f lsgf/fx¿ x'G5g\ .  

 

gf]6 M if8\d'vfnfO{ cfotsf/ lk|Hd klg elgG5 / 3gnfO{ juf{sf/ lk|Hd klg elgG5 .  
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lk/fld8 (Pyramid) 

s'g} Pp6f ax'e'h cfwf/ ePsf] / cGo ;txx¿ lqe'hsf/ ePsf] HofldtLo 

7f]; cfs[ltnfO{ lk/fld8 elgG5 .  

 

juf{sf/ lk/fld8 M cfwf/ ju{ / cGo lqe'hsf/ ;txx¿sf] 

;femf zLif{laGb' ePsf] lk/fld8nfO{ juf{sf/ lk/fld8  

elgG5 . lrqdf OABCD Pp6f juf{sf/ lk/fld8 lbOPsf] 

5 . o;df 1 cf]6f juf{sf/ / 4 cf]6f lqe'hsf/ df]x8f  

x'G5 . 8 cf]6f lsgf/fx¿ / 5 cf]6f zLif{laGb' x'G5g\ .  

                                       

cfotsf/ lk/fld8 M cfwf/ cfot / cGo lqe'hsf/ ;txx¿sf] ;femf 

zLif{laGb' ePsf] lk/fld8nfO{ cfotsf/ lk/fld8 elgG5 . lrqdf 

OABCD cfotsf/ lk/fld8 xf] . h;df 5 cf]6f zLif{laGb', 8 cf]6f lsgf/f 

/ 5 cf]6f df]x8fx¿ 5g\ .  

 

lqe'hsf/ lk/fld8 -6]6«fx]8«g_ M cfwf/ lqe'h / cGo lqe'hsf/ ;txx¿sf] ;femf zLif{laGb' 

ePsf] lk/fld8nfO{ lqe'hsf/ lk/fld8 elgG5 . lrqdf OABC lqe'hsf/ lk/fld8df rf/ 

cf]6f zLif{laGb'x¿, rf/cf]6f df]x8f / 6 cf]6f lsgf/fx¿ 5g\ .  

 

j[Tt 

Pp6f l:y/ laGb'b]lv a/fa/ b'/Ldf /x]sf laGb'x¿sf] laGb'kynfO{ j[Tt elgG5 . l:y/ laGb'nfO{ 

s]Gb|laGb' / l:y/ -a/fa/_ b'/LnfO{ cw{Jof; elgG5 . k"0f{ rGb|dfsf] cfs[lt j[Ttsf] Pp6f 

pbfx/0f xf] .  

j[Ttsf] leqL / aflx/L laGb'x¿  

 s'g} laGb'sf] b'/L s]Gb|laGb'af6 lgsfNbf cw{Jof;eGbf ;fgf] eP laGb' j[Ttsf]leq, 

cw{Jof; eGbf 7'nf] eP laGb'' j[Ttsf] aflx/ / cw{Jof;;Fu a/fa/ eP laGb' j[Ttsf] kl/lwdf 

kb{5 . s]Gb|laGb' j[Ttsf]leq kb{5 .  

                                              

lrqdf A, B / M j[Ttleq kg{] laGb'x¿ x'g\ . To:t} D, P / X j[Ttsf] aflx/ 

/ R, Q, N kl/lwdf kg{] laGb'x¿ x'g\ .  

j[Ttsf] s]Gb|laGb' M sDkf;sf] k|of]u u/]/ j[Tt agfpFbf sDkf;sf] 6'Kkf] kg{] 

laGb'nfO{ j[Ttsf] s]Gb|laGb' elgG5 .  

j[Ttsf] kl/lw M j[Ttsf] jl/k/Lsf] 3]/fsf] nDafOnfO{ j[Ttsf] kl/lw elgG5 .  

j[Ttsf] cw{Jof; M j[Ttsf] s]Gb|laGb' / kl/lwsf]] s'g} laGb' hf]8\bf aGg] /]vfv08nfO j[Ttsf] 

cw{Jof; elgG5 .  

j[Ttsf] hLjf M  j[Ttsf] s'g} b'O{ cf]6f laGb'x¿ hf]8]/ aGg] /]vfv08 j[Ttsf] hLjf xf] . hLjfsf] 
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5]psf laGb'x¿ kl/lwdf kb{5g\ .  

j[Ttsf] Jof; M  j[Ttsf] s]Gb|laGb' eP/ hfg] hLjf g} j[Ttsf] Jof; xf] . h;nfO{ ;a}eGbf nfdf] 

hLjf klg elgG5 . j[Ttsf] Jof; cw{Jof;sf] b'O{ u'0ff x'G5 .  

j[Ttsf] rfk M j[Ttsf] Pp6f efunfO{ j[Ttsf] rfk elgG5 .  

cw{j[Tt M Pp6f Jof;n] j[TtnfO{ b'O{ a/fa/ efudf ljefhg ub{5 . tL cfwf efux¿nfO{ 

cw{j[Tt elgG5 .  

j[Ttsf] If]qs M b'O{ cf]6f cw{Jof; / rfkn] 3]/]sf] If]qnfO{ j[Ttsf] If]qs elgG5 .    

lqe'h 

Pp6} ;txdf /x]sf ltg cf]6f c/]vLo laGb'x¿nfO{ /]vfv08n] hf]8]/ 

ag]sf] aGb cfs[ltnfO{ lqe'h elgG5 . olb L, M, N c/]vLo laGb'x¿ 

eP /]vfv08 LM, LN / MN n] lqe'h LMN agfpFb5 . /]vfv08x¿ 

LM, LN / MN nfO{ lqe'hsf] e'hfx¿ / L, M, N x¿nfO{ lqe'hsf] 

zLif{laGb'x¿ elgG5 . LMN, MNL / NLM x¿nfO{ lqe'hsf 

sf]0fx¿ elgG5 . LMN df LM nfO{ lqe'hsf] cfwf/ / cfwf/sf] 

;Dd'vdf /x]sf] sf]0fnfO{ zLif{ sf]0f elgG5 / L / M nfO{ cfwf/sf] 

sf]0fx¿ elgG5 . ltg cf]6} /]vfv08sf] of]ukmnnfO{ lqe'hsf] kl/lw elgG5 .  

                                    

lqe'hsf] juL{s/0f   

 lqe'hsf] ltg cf]6f e'hf / ltg cf]6f sf]0fx¿sf] cfwf/df lqe'hsf] juL{s/0f ul/G5 .  

e'hfsf] cfwf/df lqe'hsf] juL{s/0f lgDgfg';f/ ug{ ;lsG5 .  

s_ ljifdjfx' lqe'h M lqe'hsf] ltg} cf]6f e'hfx¿ Pscfk;df a/fa/ gePsf] lqe'h 

ljifojfx' lqe'h xf] .    

v_ ;dlåafx' lqe'h M lqe'hsf] ltg cf]6f e'hfx¿ dWo] s'g} b'O{ cf]6f e'hf a/fa/ ePsf] 

lqe'h ;dlåafx' lqe'h xf] .  

u_ ;dafx' lqe'h M ltg cf]6} e'hfx¿ a/fa/ ePsf] lqe'h ;dafx' lqe'h xf] .  

sf]0fsf] cfwf/df lqe'hsf] juL{s/0f lgDgfg';f/ ug{ ;lsG5 . 

s_ Go"gsf]0f lqe'h M ltg} cf]6f sf]0fx¿ Go"gsf]0f ePsf] lqe'hnfO{ Go"gsf]0f lqe'h 

elgG5 .  

v_ ;dsf]0fL lqe'h M Pp6f sf]0fsf] dfg 90 ePsf] lqe'h ;dsf]0f lqe'h xf] . ;dsf]0f 

lqe'hdf 90 sf] ;Dd'vdf kg{] e'hfnfO{ s0f{ / afFsL b'O{ e'hfx¿nfO{ nDa / cfwf/ 

elgG5 .  

u_ clwssf]0fL lqe'h M lqe'hsf] s'g} Pp6f sf]0f clws sf]0f ePsf] lqe'hnfO{ 

clwssf]0fL lqe'h elgG5 .  
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lqe'hsf u'0fx¿ 

!= lqe'hsf] ltg cf]6f leqL sf]0fx¿sf] of]ukmn 180 x'G5 .  

                           

lrqdf ABC df ABC, BCA / BAC ltg cf]6f 

 sf]0fx¿ x'g\ .  

h'lSt M BC /]vfv08;Fu ;dfgfGt/ x'g] u/L A laGb'af6 kf; u/L Pp6f /]vf lvrf}F . 

dfgf}F X / Y s'g} b'O{ laGb'x¿ Tof] /]vfdf kb{5 .  

ca, ABC = BAX -PsfGt/ sf]0f_ ----------- (i)  

ACB = CAY -PsfGt/ sf]0f_ ----------- (ii) 

xfdLnfO{ yfxf 5,  

 BAX + BAC + CAY = 180  

;DaGw (i) / (ii) k|of]u ubf{  

 ABC + BAC + ACB = 180 k|dfl0ft eof] .  

pbfx/0f M  

Pp6f ;dsf]0f lqe'hdf Pp6f sf]0f 50 eP, t];|f] sf]0fsf] dfg kTtf nufpg'xf];\ .  

oxfF, Pp6f sf]0fsf] dfg 50 5 . 

 csf{] sf]0fsf] dfg 90 5 . -;dsf]0f lqe'h_  

dfgf}+ t];|f] sf]0fsf] dfg x 5,  

ca, 50 + 90 + x + 180 

x = 180 - 140 

x = 40 

 t];|f] sf]0f = 40 x'G5 .  

@= s'g} lqe'hdf s'g} b'O{ cf]6f e'hfx¿sf] of]ukmn t];|f] e'hf eGbf w]/} x'G5 .  

pbfx/0f M s] 5 cm, 6 cm / 4 cm e'hf ePsf] lqe'h agfpg ;lsG5 .  

oxfF,  

5 cm + 6 cm > 4 cm  
6 cm + 4 cm > 5 cm  
5 cm + 4 cm > 6 cm 

To;sf/0f oL e'hfx¿sf] ePsf] lqe'h ;Dej 5 .  

 

lqe'hsf] /rgf    

I. ltg cf]6f e'hfsf] gfk lbOPsf] lqe'hsf] /rgf  

s_ BC = 4 cm, AB = 3.5 cm, AC = 4.5 cm e'hfx¿ ePsf] ABC /rgf ug{'xf];\ .  
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;dfwfg M  

1. BC = 4 cm sf] /]vfv08 lvrf}F .  

2. laGb' B nfO{ s]Gb|laGb' / cw{Jof; 3.5 cm dfg]/ Pp6f rfk lvrf}F .  

3. laGb' C nfO{ s]Gb|laGb' / cw{Jof; 4.5 cm dg]/ gofF rfk klxn]sf] rfk;Fu sf6L Tof] 

laGb'nfO{ A dfgf}F .  

4. ca BA / CA hf]8f}F . ABC tof/ eof] .  

II. b'O{ cf]6f e'hfsf] gfk / ltgLx¿sf] larsf] sf]0f lbOPsf] lqe'hsf] /rgf . 

-s_ AB = 5 cm, BC = 7 cm, B = 75 ePsf] lqe'hsf] /rgf ug'{xf];\ .  

;dfwfg M  

1. BC = 7 cm sf] /]vfv08 lvrf}F .  

2. laGb' B df 75 sf] sf]0f lvrf}F . 

3. sDkf;sf] ;xof]un] BA = 5 cm x'g] u/L sf6f} .  

4. ca AC hf]8f}+ .  

 ABC tof/ eof] .  

III. s'g} Pp6f e'hfsf] gfk / To;df ag]sf] b'O{ cf]6f sf]0f lbOPsf] lqe'hsf] /rgf  

-s_ pbfx/0f M M = 70, N = 60 / e'hf MN = 7 cm ePsf] lqe'h MNO /rgf 

ug'{xf];\ .  

;dfwfg M 

1. MN = 7 cm sf] Pp6f /]vfv08 lvrf}F  

2. AMN = 50 lvrf}F  

3. BNM = 60 lvrf}F  

4. AM / BN sfl6bf aGg] laGb' O dfgf} 

5. MO / NO hf]8f}+F  

 MNO tof/ eof] .  

IV. s0f{ / Pp6f e'hfsf] gfksf] cfwf/df ;dsf]0f lqe'hsf] /rgf  

pbfx/0f M s0f{ AB = 7 cm / BC = 5 cm ePsf] ;dsf]0f lqe'hsf] /rgf ug'{xf];\ .  

;dfwfg  

-s_ BC = 5 cm sf] Pp6f /]vfv08 lvrf}F .  

-v_ BCX = 90 lvrf}F .  

-u_ B nfO{ j[Ttsf] s]Gb|laGb' / cw{Jof; 7 cm lnP/ CX df BA = 7 cm 

rfk lvrf}F .  

-3_ ca AB nfO{ hf]8f}+ . o;/L ABC tof/ eof] .   
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^= lgb]{zfª\s Hofldlt (Co-ordinate Geometry) 

kl/ro (Introduction)  

Rane Descartes n] ;qf}F ztfAbLdf Euclidean Hofldlt / aLh ul0ftsf] Jojl:yt ;DaGwsf] 

¿kdf j|mflGtsf/L ul0ftsf] ¿kdf Cartesian Co-ordinate sf] ljsf; u/]sf lyP .  lgb]{zfª\s 

Hofldltdf aLh ul0ftsf] wf/0ffn] Hofldltdf cfwf/e"t u'0fx¿ kTtf nufpg / s]xL 

l;4fGtx¿ :yflkt ug{ ;lsG5 . To;sf/0f o;nfO{ Analytical Hofldlt klg elgG5 . pgsf] 

of]ubfgn] ubf{ Cartesian Co-ordinate sf] k|of]u u/]/ aLh ul0ftLo ;DaGwnfO{ HofldtLo 

/]vflrqdf k|:t't ug{] kl/kf6Lsf] ljsf; ePsf] xf] . h:t} M Cartesian ;dLs/0f x2 + y2 = 4 n] 

s]Gb|laGb' (0, 0) / cw{Jof; 2 ePsf] j[TtnfO{ k|ltlglwTj ub{5 .  

Cartesian Co-ordinate sf] ljsf;n] Linear algebra, complex analysis, differential geometry, 
group theory / cGo ul0ftsf zfvfx¿sf] HofldtLo k|:t'ltdf ;xof]u u¥of] . kmngsf] 

n]vflrqnfO{ o;sf] k|l;4 pbfx/0fsf] ¿kdf lng ;lsG5 .  

;g\ 1637 df Rane Descarles n] klxnf] k6s cfˆgf] wf/0ffsf] k|:t't ubf{ Pp6f dfq cIfsf] 

k|of]u lyP t/ pgsf] of] wf/0ff kl5 cg'jfbg x'Fbfsf] ;dob]lv b'O{ cf]6f cIfsf] k|of]u ;'? 

eof] . Cartesian Co-ordinate sf] ljsf;n] Calculus sf] ljsf;df ;xof]u u¥of] . ;do;Fu} 

Polar Co-ordinate, Spherical / Cylindrical Co-ordinate sf] ljsf; eof] .  

Co-ordinate Hofldltsf b'O{ cf]6f k|sf/sf 5g\ .  

-s_ b'O{ cfoflds (Two  dimensional) jf plane co-ordinate Hofldlt  

-v_ ltg cfoflds jf 7f]; co-ordinate Hofldlt  

b'O{ cfoflds co-ordinate Hofldltdf ;txdf HofldltnfO{ ljsf; ul/Psf] x'G5 . ltg 

cfoflds Co-ordinate Hofldltdf 7f]; j:t'nfO{ space df kl/eflift ul/G5 . b'O{ cfoflds 

Co-ordinate Hofldltdf Pp6f laGb'nfO{ Uniquely b'O{ jf:tljs cª\sx¿ k|of]u u/L ul/G5 

eg] ltg cfoflds Co-ordinate Hofldltdf Pp6f laGb'nfO{ ltg jf:tljs cª\sx¿ k|of]u u/L 

ul/G5 .  

n]vflrq  

u|flkmªdf n]vflrq x-cIf / y-cIf Pscfk;df s]Gb|af6 kf; u/]sf] Pp6f lu|8 xf] . h;df x 
/ y cIf sfl6Psf] laGb'nfO{ 86åf/f lrlGxt ul/G5 .    

 
Co-ordinate axes  

 u|fkm k]k/df Pscfk;df nDa ePsf X'OX / Y'OY 
h'g O laGb'df sfl6Psf 5g\ . tL nDa l;wf 

/]vfx¿nfO{ Co-ordinate axes elgG5 . o;df X'OX 

/]vfnfO{ X cIf / Y'OY /]vfnfO{ Y cIf elgG5 . laGb' 

O nfO{ pb\ud laGb' elgG5 . u|fkm k]k/sf] ;tx h;n] 

b'a} cIfx¿nfO{ ;dfj]z ub{5 . Tof] ;txnfO{ 

Cartesian ;tx elgG5 .  
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-s_ Y cIfsf] bfofF 5]pdf, X cIfsf] ju{sf] k|To]s cGTo laGb'n] ;s/fTds k"0ff{ª\snfO{ 

k|ltlglwTj ub{5 .  

-v_ Y cIfsf] afofF 5]pdf X cIfsf] ju{sf] k|To]s cGTo laGb'n] C0ffTds k"0ff{ª\snfO{ 

k|ltlglwTj ub{5 . 

-u_ X cIfsf] dfly efudf, Y cIfsf] ju{sf] k|To]s cGTo laGb'n] ;sf/fTds k"0ff{ª\snfO{ 

k|ltlglwTj ub{5 . 

-3_ X cIfsf] tn efudf, Y cIfsf] ju{sf] k|To]s cGTo laGb'n] C0ffTds k"0ff{ª\snfO{ 

k|ltlglwTj ub{5 . 

 

Order Pair of a Co-ordinate  

xfdLn] n]vflrqdf ;txsf] Pp6f laGb'nfO{ jf:tljs gDa/sf] 

j|mdhf]8fn] k|ltlglwTj ub{5f}F . h;nfO{ laGb'sf] lgb{]zfª\s  

elgG5 . ;txdf Ps laGb'sf] l:ylt lgwf{/0f ug{ klxn] b'O{ 

kf/:kl/s nDa l;wf /]vfx¿ x / y lvRg'kb{5 .  

                      

j|mdhf]8f  

ha xfdL Pp6f laGb'sf] lgb{]zfª\s n]Vb5f}F, klxnf x lgb{]zfª\s To;kl5 y lgb{]zfª\s n]Vb5f}F . 

x / y lgb{]zfª\snfO{ sdfn] 5'6\ofO{ ;fgf] sf]:6n] aGb ub{5f}F . a / b b'O{ cf]6f cª\sx¿nfO{ 

Ps ljz]if j|mddf ;"rLa4 ubf{ (a, b) nfO{ j|mdhf]8f elgG5 .  

t;y{ j|mdhf]8f (a, b) df, klxnf] :yfgdf ePsf] a n] x lgb{]zfª\s / bf];|f] :yfgdf ePsf] b n] 

y lgb{]zfª\s a'emfpFb5 .  

Ps j|mdhf]8fdf olb j|md kl/jt{g ul/G5 eg] o;n] km/s laGb'nfO{ k|ltlglwTj ub{5 . h:t} 

(a, b) / (b, a) b'O{ km/s j|mdhf]8fx¿ . t;y{ (3, 5)  (5, 3) x'G5 .  

Note : pb\ud laGb'sf] lgb{]zfª\snfO{ j|mdhf]8f (0, 0) n] hgfOG5 . h;df x lgb{]zfª\s 0 / y 
lgb{]zfª\s 0 5g\ .  

rt'yf{+zx¿  

u|fkm lrqsf] ;txnfO{ Co-ordinate cIfx¿n] rf/ efudf ljeflht u/]sf] 

x'G5 . oL rf/ If]qx¿nfO{ rt'yf{+z elgG5 .  

                          

s_ XOY If]qnfO{ klxnf] rt'{yf+z elgG5 . h;df x / y lgb{]zfª\s 

b'j} wgfTds x'G5g\ .  

v_ X'OY If]qnfO{ bf];|f] rt'{yf+z elgG5 . h;df x lgb{]zfª\s C0ffTds / y lgb{]zfª\s 

wgfTds x'G5 .  

u_ X'OY' If]qnfO{ t];|f] rt'{yf+z elgG5 . h;df x / y lgb{]zfª\s b'a} C0ffTds x'G5 .  
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3_ XOY' If]qnfO{ rf}yf] rt'{yf+z elgG5 . h;df x lgb{]zfª\s 

wgfTds / y lgb{]zfª\s C0ffTds x'G5 .  

rt'{yf+zsf] If]qcg';f/ Pp6f laGb'sf] lgb{]zfª\ssf] lrx\gsf] ¿k 

o;k|sf/ x'G5 .  

                           

n]vflrqdf laGb'x¿sf] cª\sg  

;j{k|yd x cIf / y cIfnfO{ u|fkmdf lj:tf/ ul/;s]kl5 xfdLn] xfd|f] cfjZostfcg';f/ ju{sf] 

Pp6f e'hfnfO{ Ps PsfOsf] ¿kdf lng ;S5f}F . h;cg';f/ xfdL abscissa / ordinate sf] 

lrx\g / laGb'sf] :yfg km]nf kfg{ ;S5f}F .  

 (2, 4) laGb'nfO{ /]vflrqdf cª\sg ug{sf] nflu klxnf x / y lgb{]zfª\s b'j} wgfTds 

ePsf]n] of] klxnf] rt'{yf+z kb{5 eGg] a'lem;s]kl5 pb\ud laGb'af6 x cIfsf] bfofFdf 

2 PsfO u0fgf ug'{kb{5 . Tof] laGb'nfO{ A gfd lbcf}F . To;/L g} pb\ud laGb'af6 y 
cIfsf] dfly 4 PsfO u0fgf ug'{kb{5 . Tof] laGb'nfO{ C gfd  lbcf}+ . ca j|mdzM A / 

C laGb'df BAXOX' / CDYOY lvrf}F . oL b'j} nDa /]vfx¿ AB / CD 

Pscfk;df sfl6Psf] laGb' P sf] lgb{]zfª\s (2, 4) x'G5 .  

gf]6 M 

-s_ x cIfdf x]sf] s'g} laGb'sf] lgb{]zfª\s x, 0 sf] ¿kdf 

x'G5 . To;sf/0f x cIfdf kg]{ x/]s laGb'sf] y lgb]{zf+s 

0 x'G5 . h:t} M (2, 0), (7, 0), (-7, 0), (5, 0) laGb'x¿ x 
cIfdf kg{] laGb'x¿ x'g\ .  

-v_ y cIfdf /x]sf] s'g} laGb'sf] lgb{]zfª\s 0, y sf] ¿kdf 

x'G5 . To;sf/0f y cIfdf kg{] x/]s laGb'sf] x 
lgb{]zfª\s 0 x'G5 . h:t} M (0, 2), (0, 3), (0, -5), (0, -10) 
laGb'x¿ y cIfdf kg{] laGb'x¿ x'g\ .  

 

laGb'sf] lgb{]zfª\s  

 Co-ordinate ;txsf] s'g} klg laGb'sf] lgb{]zfª\s 

lgsfNgsf] nflu ;j{k|yd X'OX / Y'OY j|mdzM x / y cIf / 

pb\ud laGb' lvRg'kb{5 . dfgf}F p(a, b) laGb'sf] a / b sf] dfg 

lgsfNg' kg{] 5 eg] ;j{k|yd Tof] laGb'af6 x / y cIfdf nDa 

lvRg'k5{ . dfgf}F P af6 x / y cIfdf lvlrPsf] nDax¿ PM / 

PN n] x / y cIfdf M / N laGb'df sf6\b5 . laGb' M pb\ud 

laGb' O af6 2 PsfO / N laGb' pb\ud laGb' O af6 3 PsfO 6f9f 

ePsfn] P(a, b) = (2, 3) x'G5 .  

 

pbfx/0f M lgDg laGb'x¿nfO{ P(3, 0), Q(7, 9) / (-2, 0) nfO{ cª\sg ug'{xf];\ . ;fy}  

 PQRS sf] gfd n]Vg'xf];\ .   
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 PQRS sf] If]qkmn lgsfNg'xf];\ .  

pTt/  

-s_ laGb'x¿nfO{ lrqdf b]vfOPsf] 5 .  

-v_ PQRS ;dnDa rt'e{'h xf] . h;df QR / PS Pscfk;df ;dfgfGt/ 5g\ . QR = 13 

PsfO / PS = 5 PsfO 5 . ;dnDa rt'e{'hsf] prfO 9 OsfO 5 .  

-u_ ;dnDa rt'e{'hsf] If]qkmn = 
1
2 -;dfgfGt/ e'hfsf] of]u_ × prfO  

     = 
1
2 (13 + 5) × 9 

     = 81 ju{ PsfO . 

pbfx/0f M t];|f] rt'{yf+zdf ag]sf] cfotsf] zLif{laGb'sf] lgb{]zfª\s n]Vg'xf];\, h;df cfotsf] 

nDafO / rf}8fO x / y cIfdf j|mdzM p / q PsfO 5g\ .  

pTt/ M cfot OABC sf] zLif{laGb'x¿sf] lgb{]zfª\sx¿ o; k|sf/ 5g\ . O(0, 0), A(-p, 0), B (-
p, -q), C(o, -q) 5g\ .  

k|ltlaDa x cIf / y cIfnfO{ P]gf dfg]/ xfdL laGb'x¿sf] k|ltlaDa lgsfNg ;S5f}F . 

k|ltlaDanfO{ lbOPsf] tflnsfaf6 k|i6\ofpg ;lsG5 .  

j|m=;+= laGb' 

k|ltlaDa 

x cIf y cIf 

1. (a, b) (a, -b) (-a, b) 

2. (-a, b) (-a, -b) (a, b) 

3. (-a, -b) (-a, b) (a, -b) 

4. (a, -b) (a, b) (-a, -b) 

gf]6 M 

-s_ x cIfnfO{ P]gf dfGbf y lgb{]zfª\ssf] lrx\g kl/jt{g x'G5 . t/ x lgb{]zfª\s l:y/ /xG5   

-v_ y cIfnfO{ P]gf dfGbf x lgb{]zfª\ssf] lrx\g kl/jt{g x'G5 . t/ y lgb{]zfª\s l:y/ /xG5  

kfOyfuf]/; ;fWo  

 s'g} klg ;dsf]0f lqe'hdf nDa / cfwf/sf] ju{x¿sf] of]ukmn s0f{sf] ju{;Fu a/fa/ 

x'G5 . ;dsf]0f lqe'hdf nDa / cfwf/nfO{ j|mdzM p / b clt s0f{nfO{ h n] hgfOG5 . t;y{ 

h2 = p2 + b2 n]Vg ;lsG5 . ;dsf]0f lqe'hdf 90 sf] ;Dd'v e'hfnfO{ s0f{ / afFsL 

e'hfx¿nfO{ cfwf/ / nDa elgG5 . lrqsf 4 cf]6f ;dsf]0f lqe'hx¿ k|of]u u/]/ Pp6f ju{sf] 

lgdf{0f u/f}F .                   

oxfF, ju{sf] If]qkmn = -e'hf_
2 = (b + p)2 = b2 + p2 + 2bp  
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ju{sf] If]qkmn = 4 × 
1
2 × cfwf/ × nDa ± ;fgf] ju{sf] If]qkmn  

   = 4 × 
1
2 × p × b + h2  

   = 2pb + h2   

ca, b2 + p2 + 2bp = 2bp + h2  

i.e. h2 = p2 + b2   

k|dfl0ft eof] .  

 

kfOyfuf]/; ;fWosf] ljnf]d  

o;sf] k|of]u u/]/ lqe'h Go"gsf]0fL, ;dsf]0fL jf clwsf]0fL eg]/ 

5'6\ofpg ;lsG5 . olb lqe'h ABC df o;sf e'hfx¿ j|mdzM 

a, b / c 5g\ . h;df dfgf}+ c nfdf] e'hf xf] .  

olb c2 < a2 + b2
 eP ABC Go"gsf]0fL lqe'h x'G5 .  

olb c2 > a2 + b2
 eP ABC clwssf]0fL lqe'h x'G5 . 

t/ olb c2 = a2 + b2
 eP ABC ;dsf]0fL lqe'h x'G5 . 

pbfx/0f M tn lbOPsf lqe'hsf e'hfx¿n] s:tf] lqe'h lgdf{0f ub{5 <  

 -s_ 3, 4, 5   v_ 3, 4, 6 

pTt/ M -s_ oxfF a = 3, b = 4 / c = 5 5  

 ca, c2 = 52 = 25 

clg a2 + b2 = 32 + 42 = 25  

oxfF c2 = a2 + b2
 ePsf]n] oL e'hfx¿n] ;dsf]0f lqe'h lgdf{0f ub{5 .  

-v_ oxfF a = 3, b = 4 / c = 6 5  

 ca, c2 = 36 

clg a2 + b2 = 32 + 42 = 25  

oxfF c2 > a2 + b2
 t;y{ lbOPsf e'hfx¿n] clwssf]0fL lqe'h lgdf{0f ub{5 .  

gf]6 M ltg cf]6f e'hfx¿ h;n] ;dsf]0fL lqe'hsf] lgdf{0f ub{5, To:tf e'hfx¿nfO{ 

kfOyf]uf]l/og l6«kN; elgG5 .  

pbfx/0f M leTtfb]lv e¥ofªsf] km]b;Ddsf] b'/L 10 ld6/ 5 . olb e¥ofªsf] nDafO leTtfsf] 

prfOeGbf 2 ld6/ cUnf] eP e¥ofªsf] nDafO lgsfn .  

pTt/ M oxfF,  e¥ofªsf] nDafO = h = x dfgf}F  

  leQfsf] prfO = x - 2 = p  

/ b = 10 m  
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;dsf]0f lqe'h aGg] ePsfn]  

h2 + p2 + b2  
x2 = (x - 2)2 + 102   
x2 = x2 - 4x + 4 + 100 
4x = 104 
x = 26   

 e¥ofªsf] nDafO = 26 m 5 .  

pbfx/0f M ;dsf]0f lqe'hdf s0f{sf] nDafO nfdf] e'hfeGbf 1 cm nfdf] / 5f]6f] e'hf nfdf] 

e'hfeGbf 7 cm sd 5 eg] s0f{sf] nDafO lgsfn .  

pTt/ M dfgf} nfdf] e'hf = x cm  

 5f]6f] e'hf = x - 7 cm  

h = s0f{ = x + 1 cm  

ca, ;dsf]0f lqe'hdf  

h2 = p2 + b2  
(x + 1)2 = x2 + (x - 7)2   
or,  x2 + 2x + 1 = x2 + x2 - 14x + 49 
or,  x2 - 16x + 18 = 0 
or,  (x - 4) (x - 12) = 0 
x = 4 or x = 12 

x = 4 -;Dej 5}g_  

t;y{ s0f{ = 12 + 1 = 13 cm x'G5 . 

b'O{ laGb'x¿sf] larsf] b'/L  

 Co-ordinate ;txdf /x]sf] b'O{ cf]6f laGb'x¿ P (x1, y1) / Q (x2, y2) larsf] b'/L 

d = (x2 - x1)2 + (y2 - y1)2  ;"q k|of]u u/L lgsfNg ;lsG5 .  
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 /]vflrqdf P (x1, y1)  / Q (x2, y2) nfO{ hf]8\bf aGg] /]vfv08sf] b'/L PQ nfO{ d dfgf}F . 

;dsf]0f lqe'h lgdf{0f ug{sf] nflu PMOX, QNOX / PRQN lvrf}F . 

 PR = MN = ON - OM = x2 - x1 / 

 QR = QN - RN = QN - PM = y2 - y1 5g\ . 

ca ;dsf]0f PQR df  

 h2 = p2 + b2  
 (PQ)2 = (x2 - x1)2 + (y2 - y1)2 

 PR = (x2 - x1)2 + (y2 - y1)2  

 d = (x2 - x1)2 + (y2 - y1)2  

gf]6 M 

-s_ b'O{ cf]6f laGb'x¿larsf] b'/L ;w}F wgfTds x'G5 .  

-v_ laGb'x¿ (x, y) / pb\ud laGb' (0, 0) larsf] b'/L x2 + y2  k|of]u u/L lgsfNg  

;lsG5 . 

-u_ b'/L ;"qnfO{ d = (x2 - x1)2 + (y2 - y1)2 sf] ¿kdf klg n]Vg ;lsG5 .  

pbfx/0f M laGb' (y, 4) / pb\ud laGb' larsf] b'/L lgsfNg'xf];\ .  

pTt/ M d  = x2 + y2  

  = 72 + 42  

  = 65  OsfO{ . 

pbfx/0f M laGb'x¿ A (3, p) / B (4, 1) larsf] b'/L 10  5 eg] p sf] dfg kTtf nufpg'xf];\ .  

pTt/ M oxfF A (3, p) / B (4, 1) lbOPsf] 5 . AB = 10  

 x1 = 3, y1 = p  
 x2 = 4, y2 = 1  

ca, d = (x2 - x1)2 + (y2 - y1)2  
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 10  = (4 - 3)2 + (1 - p)2  

 10  = 1 + 1 - 2p + p2  -ju{ lgsfNbf_  

 10 = 2 - 2p + p2  
 p2 - 2p - 8 = 0 
 p2 - 4p +2p - 8 = 0 
 (p - 4) (p + 2) = 0 

 To;sf/0f p = 4 cyjf p = -2 x'G5 .  

pbfx/0f M laGb' (2, -6) nfO{ cª\sg ug'{xf];\ . of laGb'af6 x / y cIfdf j|mdzM PM / PN nDa 

lvRg'xf];\ . M / N sf] lgb{]zfª\s n]Vg'xf];\ . 

pTt/ M M / N laGb'x¿sf] lgb{]zfª\s j|mdzM (2, 0) / (0, -6) x'G5 .  

pbfx/0f M cfotsf] ltg cf]6f zLif{laGb'x¿ j|mdzM (3, 2), (-4, 2) / (-4, -5) nfO{ n]vflrqdf 

cª\sg ug'{xf];\ / rf}yf] laGb'sf] lgb{]zfª\s kTtf nufpg'xf];\ .  

pTt/ M D sf] lgb{]zfª\s (3, 5) x'G5 .  

pbfx/0f M lbOPsf] lrqdf AOB df A (4, 0)  O (0, 0) h;df AB = 5 PsfO 5 eg] B sf] 

lgb{]zfª\s kTtf nufpm .  

pTt/ M laGb' B, y cIfdf ePsf]n] dfgf} B sf] lgb{]zfª\s (0, y) 5 . To;}n]] OB = y, OA = 4, 
AB = 5 laGb' O df x cIf / y cIf Pscfk;df nDa x'G5 . t;y{ AOB = 90 . To;}n] 

AOB Ps ;dsf]0f lqe'h xf] . 

ca,  h2 = p2 + b2 

or, 52 = 42 + y2 
or, y = ± 3 

t;y{ B laGb'sf] lgb{]zfª\s (3, 0) x'G5 lsgeg] lrqdf B laGb' y cIfsf] 3gfTds If]qdf 5 . 

 

 

a/fa/ b'/Ldf /xg] laGb'sf] kl/ro  

 dfgf}F laGb' P (x, y) laGb'x¿ A (x1, y1) / B (x2, y2) af6 ;dfg b'/Ldf 5g\ . t;y{ xfdL 

PA = PB n]Vg ;S5f}+ . h;df PA / PB n] j|mdzM laGb' P b]lv A / B ;Ddsf] b'/LnfO{ 

a'emfpFb5 . o;/L b'O{ l:y/ laGb'x¿af6 ;dfg b'/LDff kg{] laGb'x¿sf] laGb'kynfO{ /]vfv08 

AB sf] nDafw{s elgG5 .  

pbfx/0f M laGb'x¿ (7, 6) / (-3, 4) af6 a/fa/ b'/Ldf kg{] x-axis df /xg] laGb'sf] lgb{]zfª\s 

lgsfNg'xf];\ .  

;dfwfg M dfgf}+ x cIfdf laGb' A (7, 6) / B (-3, 4) b]lv ;dfg b'/Ldf /xg] laGb'sf] lgb{]zfª\s 

P (x, 0) 5 .  

To;sf/0f AP = BP  

or, AP2 = BP2  

Draf
t



124   

or, (x - 7)2 + (0 - 6)2 = (x + 3)2 + (0 - 4)2  
or,  x2 - 14x + 49 + 36 = x2 + 6x + 9 + 16 
or,  -20x = -60 
x = 3 

To;sf/0f cfjZos laGb' (3, 0) xf] .  

 

ltg cf]6f laGb'x¿ /]vLo laGb' x'Fbfsf] l:ylt  

 ltg cf]6f laGb'x¿ A, B / C Pp6} /]vfdf kb{5g\ eg] tL laGb'x¿nfO{ /]vLo laGb'x¿ 

elgG5 . ltg cf]6f laGb'x¿ A, B / C /]vLo laGb' x'Fbf b'O{ cf]6f /]vfv08sf] of]u t];|f] 

/]vfv08;Fu a/fa/ x'G5 . i.e. AB + BC = AC jf AC + AB = BC jf AC + BC = AB ePdf 

A, B / C /]vLo laGb'x¿ elgG5 .  

pbfx/0f M b'/L ;"q k|of]u u/L oL laGb'x¿ A (1, -1), B (5, 2) / C (9, 5) /]vLo laGb'x¿ x'g\ 

egL k|dfl0ft ug'{xf];\ .  

;dfwfg M oxfF,  

 AB = 5 PsfO  

 BC = 5 PsfO  

 AC = 10 PsfO  

oxfF,  AB + BC = 5 + 5 = 10  

/ AC = 10 

To;sf/0f AB + BC = AC  

To;sf/0f A, B / C /]vLo laGb'x¿ x'g\ / B laGb' A / C sf] lardf kb{5 .  

pbfx/0f M olb P (x, y) laGb'x¿ (7, 1) / (3, 5) b]lv ;dfg b'/Ldf kb{5g\ eg] x / y sf] ;DaGw 

k|:t't ug'{xf];\ .  

;dfwfg M dfgf}F P(x, y) laGb'x¿ A(7, 1) / B(3, 5) af6 ;dfg b'/Ldf 5g\ . t;y{  

 AP = BP  
AP2 = BP2  
or,  (x - 7)2 + (y - 1)2 = (x - 3)2 + (y - 5)2  
or,  x2 - 14x + 49 + y2 - 2y + 1 = x2 - 6x + 9 + y2 - 10y + 25 
or,  x - y = 2 

 h'g cfjZos ;DaGw xf] .  

pbfx/0f M laGb' (3, 2) nfO{ x cIfn] agfpg] k|ltlaDa A' 5 . ca AA' larsf] b'/L kTtf 

nufpg'xf];\ .     

;dfwfg M oxfF, A(3, 2) sf] x cIfn] agfpg] k|ltlaDa A'(3, -2) x'G5 .  

ca,  AA' = √(      (        = 16  = 4 PsfO  
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ljleGg HofldtLo lrqsf b'/L ;DaGwL u'0fx¿  

-s_ olb ABC df AB = AC or AC = BC or AB = BC eP ABC ;dlåafx' x'G5 .  

-v_ olb ABC df b'/Lx¿ AB = BC = AC eP ABC ;dafx' x'G5 . 

-u_ olb ABC df AB2 = BC2 + AC2 or BC2 = AC2 + AB2
 jf AC2 = AB2 + AC2

 eP 

ABC ;dsf]0f lqe'h x'G5 .  

-3_ olb j[Ttsf] s]Gb|b]lv j[Ttsf] s'g} laGb'larsf] b'/L cw{Jof;;Fu a/fa/ eP j[Tt x'G5 .  

-ª_ olb rt'e{'h ABCD df AB = CD / BC = AD eP rt'e{'h ABCD ;dfgfGt/ rt'e{'h  

x'G5 . 

-r_ olb rt'e{'h ABCD df AB = CD / BC = AC / AC = BD eP ABCD cfot x'G5 .  

-5_ olb rt'e{'h ABCD df AB = CD, BC = AD t/ AC  BD eP rt'e{'h ABCD 

;dfgfGt/ rt'e{'h x'G5 .  

-h_ olb rt'e{'h ABCD df AB = BC = CD = AD eP rt'e{'h ABCD nfO{ ;dafx' 

rt'e{'h elgG5 .  

-em_ olb rt'e{'h ABCD df AB = BC = CD = AD / AC = BD eP rt'e{'h ABCD ju{ 

x'G5 .  

-`_ olb rt'e{'h ABCD df AB = BC = CD = AD / AC  BD eP rt'e{'h ABCD nfO{ 

;dafx' rt{'e'h elgG5 .  

pbfx/0f M laGb'x¿ A(8, 3), B(0, 9) / C(14, 11) ;dlåafx' ;dsf]0f lqe'hsf zLif{laGb'x¿ x'g 

egL k|dfl0ft ug'{xf];\ .  

;dfwfg M oxfF, AB = 10 

BC = 10 2  
AC = 10 

ca,  AB2 + AC2 = 100 + 100 = 200  / BC2  = 200 

To;sf/0f AB2 + AC2 = BC2
   

To;sf/0f ABC ;dsf]0fL lqe'h xf] .  

km]l/ AB = AC ePsfn] ABC ;dlåafx' lqe'h klg xf] .  

t;y{ ABC ;dlåafx' ;dsf]0f lqe'h xf] .  

pbfx/0f M A(0, 5), B(-2, -2), C(5, 0) / D(7, 7) laGb'x¿ ;dafx' rt'e{'hsf zLif{laGb' x'g\ egL 

k|dfl0ft ug'{xf];\ .  

;dfwfg M oxfF  

 AB = 53  

BC = 53 , CD = 53 , DA = 53 , AC = 50 , BD = 162  

oxfF,  AB = BC = CD = DA / AC  BD ePsf]n] ABCD ;dafx' rt'e{'h xf] .  

pbfx/0f M olb laGb'x¿ A(4, 3) / B(x, 5) j[Ttsf] b'O{ cf]6f laGb'x¿ / O(2, 3) s]Gb|laGb' eP 
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x sf] dfg lgsfn .  

;dfwfg M OA / OB b'j} Pp6} j[Ttsf cw{Jof; x'g\ .  

t;y{, OQ = OB  

0r, OA2 = OB2 
or, (4 - 2)2 + (3 - 3)2 = (x - 2)2 + (5 - 3)2  
or, 4 = x2 - 4x + 8 
or, x2 - 4x + 4 =  
or, (x - 2)2 = 0 
 x = 2  

pbfx/0f M lbOPsf] lrqdf OAB sf] If]qkmn 160 ju{ PsfO eP  

laGb' A sf] lgb{]zfª\s / AB sf] nDafO lgsfNg'xf];\ .  

;dfwfg M oxfF, If]qkmn (AOB) = 
1
2  × OA × OB -;dsf]0f lqe'h_   

or,  160  = 
1
2 × OA × 16 

or,  OA = 20 

To;sf/0f A sf] lgb{]zfª\s (0, 20) x'G5 .  

ca, AB = √( 6      (       

= 256 + 400  

= 656  PsfO  
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&= :yfgfGt/0f (Transformation) 
kl/ro 

:yfgfGt/0f jf HofldtLo :yfgfGt/0fn] Pp6f ;dtn ;txdf /x]sf HofldtLo cfs[ltx¿nfO{ 

/]vf cufl8 plTts} b'/Ldf pN6f] t/ a/fa/ cfs[ltsf] csf]{ cfs[lt k|fKt ug]{, HofldtLo 

cfs[ltx¿nfO{ s'g} Pp6f laGb'af6 lglZrt sf]0fdf 38Lsf] ;'Osf] pN6f] jf ;'N6f] lb;fdf 

3'dfpFbf a/fa/ cfs[ltsf] lrq aGg], j:t' jf lrqnfO{ lglZrt lbPsf] b'/Ldf ;fg]{, j:t'x¿sf] 

cfsf/ 36fpg] jf a9fpg] u5{ . o; kf7df o:tf ljleGg lj|mofsnfksf] dfWodaf6 

:yfgfGt/0fsf] kl/ro lbOG5 . :yfgfGt/0fnfO{ a'‰gsf] nflu lrqx¿ x]/f}F .   

  
 

lrq g+= 1 lrq g+= 2 lrq g+= 3 
 

 

 

 

lrq g+= 4 lrq g+= 5  

 

 lrq g+= 1 df lqe'h XYZ nfO{ P]gf m cufl8 /fVbf To;sf] k|ltlaDj lqe'h X'Y'Z' 
P]gfsf] csf]{k6\l6 pN6f] b]lvPsf] 5 .  

 lrq g+= 2 df d}gaTtLnfO{ P]gf cufl8 /fVbfsf] cj:yf P / P]gf k5fl8sf] cj:yf Q xf] 
d}gjTtL P / Q P]gfaf6 a/fj/ b'/Ldf 5g\, hxfF OP = OQ 5 .  

 lrq g+= 3 df lqe'h LMN nfO{ O af6 3'dfpFbf lq'eh L'M'N' ag]sf] 5 . 

 lrq g+= 4 df k~re'h PQRST nfO{ bfofFtk{m /flvPsf] 5 . 

 lrq g+= 5 df ju{x¿ ODEF, OGHI / OABC sf] ;femf zLif{laGb' O 5 . ju{ OGHI, 
ju{ ODEF sf] 7'nf] / ju{ OABC sf] ;fgf] ju{ xf] .  

s'g} lglZrt lgoddf /xL s'g} j:t'sf] l:ylt (Position), cfsf/ (Size) df kl/jt{g x'g'nfO{ 

pSt j:t'sf] :yfgfGt/0f elgG5 .  

:yfgfGt/0f (Transformation) rf/ k|sf/df afF8]/ cWoog ul/G5 . tL x'g\ . 
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or, x = 3, y = 6 

ca X–cIfdf k/fjt{g ubf{, 

P(3, 6) 
k/fjt{g

X–cIf

P'(3, –6) x'G5 . 

 (3, 6) sf] k|ltlaDj (3, –6) xf] . 

 

-v_ Y–cIf/af6 k/fjt{g 

;Fu}sf] lrqdf laGb' B nfO{ YOY' af6 k/fjt{g ubf{, 
o;sf] k|ltlaDj YOY' /]vfaf6 laGb' B / B' ;Ddsf] 

b'/L a/fj/ x'G5 . ;fy} /]vf BB', Y-cIfdf nDa x'G5 . 

ca, B / B' sf] lgb]{zfª\s ug]/ x]bf{ j|mdzM (–4, 3) / 
(4, 3) x'G5 . t;y{ (–4, 3) nfO{ Y–cIfdf k/fjt{g ubf{ 

(4, 3) x'G5 . 

olb s'g} laGb' P(x,y) nfO{ Y–cIfdf k/fjt{g ubf{, 

P(x, y) sf] k/fjt{g P'(–x, y) x'G5 . 

P(x, y) 
k/fjt{g

Y–cIf

P'(–x, y) x'G5 . 

pbfx/0f M laGb' (6,7) nfO{ Y–cIfdf k/fjt{g ubf{ aGg] k|ltlaDj n]Vg'xf];\ . 

;dfwfg (Solution) 

oxfF P(x, y) = P(6, 7) 

or, x = 6, /  y = 7 

ca Y– cIfdf k/fjt{g ubf{, 

P(6, 7) 
k/fjt{g

Y–cIf

P'(–6, 7) x'G5 . 

 (6,7) sf] k|ltlaDj (–6, 7) xf] . 

pbfx/0f : P(3, 4), Q (5, 2) / R(2, 3) Pp6f lqe'hsf zLif{laGb'x¿ x'g\ . pSt lqe'hnfO{ 

/]vflrqdf k|:t't u/L X- cIfdf k/fjt{g u/L / k|ltlaDj lqe'hsf zLif{laGb'x¿sf 

lgb]{zfª\sx¿ n]Vg'xf];\ . 

;dfwfg (Solution) 

oxfF, P(3, 4)  

P(3, 4) 
k/fjt{g

X–cIf

P'(3, –4) x'G5 . 

Q(5, 2) 
k/fjt{g

X–cIf

Q'(5, –2) x'G5 .  
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R(2, 3) 
k/fjt{g

X–cIf

R'(2, –3) x'G5 . 

 P, Q / R sf k|ltlaDjx¿ j|mdzM P'(3, –4), Q'(5, –2) / R'(2, –3) x'g\ . 

ca lqe'h PQR / P'Q'R'  nfO{ n]vflrqdf o;/L b]vfpg ;lsG5 .  

 

-u_ /]vf y = x df k/fjt{g (Reflection in the Line y = x) 

;Fu}sf] u|fkmdf laGb' P(1, 3) af6 /]vf y = x df PM nDa 

lvrf}F . To;kl5 nDa PM nfO{ csf]{k6\l6 a9fcf}F / PM = 
MP' x'g] u/L pSt nDadf laGb' P' lncf}F . ca, laGb' P' sf] 

lgb]{zfª\s ug]/ x]bf{ (3, 1) x'[G5 . t;y{ laGb' (1, 3) nfO{ 

/]vf y = x df k/fjt{g ubf{ (3, 1) x'G5 . 

ctM olb s'g} laGb' P(x, y) nfO{ /]vf y = x df k/fjt{g 

ubf{, 

P (x, y)  k/fjt{g

 /]vf y = x
 P'(y, x) x'G5 . 

pbfx/0fM laGb' (7, –3) nfO{ /]vf y = x df k/fjt{g ubf{ aGg] k|ltlaDj n]Vg'xf];\ . 

;dfwfg (Solution) 

 oxfF, P(x, y) = P(7, –3) 

 hxfF, x = 7 / y = –3 5 . 

 ca, /]vf y = x df k/fjt{g ubf{, 

  P(7, 3) 
k/fjt{g

 /]vf y = x
 P'(–3, 7) x'G5 . 

  (7, –3) sf] k|ltlaDj (–3, 7) xf] . 

-3_ /]vf y = –x df k/fjt{g (Reflection in the Line y = –x) 

;Fu}sf] u|fkmdf laGb' Q(2, 3) af6 /]vf y = –x df k/fj{tg 

b]vfOPsf] 5 . laGb' Q(2, 3) af6 /]vf y = –x df QN nDa 

X'

Y'

X

Y

O
P'(3, 1)

P(1, 3)

X'

Y'

X

Y

O

Q'(–3, –2)

Q(2, 3)
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y=x 
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lvrL a9fcf}F . pSt nDa /]vfdf QN = Q'N x'g] u/L 
laGb' Q' lncf}F . ca laGb' Q' sf] lgb]{zfª\s uGbf (–3, –2) 
x'G5 . t;y{, laGb' (2, 3) nfO{ /]vf y = –x df k/fjt{g 

ubf{ laGb' (–3, –2) df k/fjt{g x'G5 .  

ctM olb s'g} laGb' P(x, y) nfO{ /]vf y = –x df k/fjt{g 

ubf{, 

P (x, y)  
k/fjt{g

 /]vf y = –x

P'(–y, –x) x'G5 . 

 

pbfx/0f M dfgf}+ A(2, 2), B(4, 4) / C(–1, 5) Pp6f lqe'hsf zLif{laGb'x¿ x'g\ . pSt lqe'hnfO{ 

/]vf lrqdf k|:t't u/L /]vf y = – x df k/fjt{g ug{'xf];\ . 

;dfwfg (Solution): 

 oxfF, lqe'h ABC sf zLif{laGb'x¿ A(2, 2), B(4, 4) / C(–1, 5) 5g\ . 

 tL zLif{laGb'x¿nfO{ /]vf y = –x df k/fjt{g ubf{, 

  P(x, y)    P'(–y, –x) 

  A(2, 2)    A'(–2, –2) 

  B(4, 4)     B'(–4, –4)  / 

  C(–1, 5)    C'(–5, 1)  

ca, ABC / A'B'C' nfO{ tnsf] Pp6} n]vf lrqdf b]vfOPsf] 5 .  

o;/L s'g} klg j:t'nfO{ X–cIf jf Y–cIfdf k/fjt{g ubf{ / /]vf y = x jf /]vf  

y = x df k/fjt{g ubf{ aGg] k|ltlaDj Pp6} / p:t} cfsf/ / ;fOhsf] x'G5 t/ :yfg 

(Position) dfq kl/jt{g x'G5 . o;}nfO{ s'g} klg j:t'sf] k/fjt{g (Reflection) elgG5 . 

 

2. kl/j|md0f (Rotation) 

s'g} laGb' jf lrqnfO{ s'g} lglZrt (fixed) laGb'af6 lbPsf] lb;fdf (direction) / lbOPsf] sf]0f 

(angle) df :yfgfGt/0f u/fpg'nfO{ kl/j|md0f (Rotation) elgG5 . lglZrt (fixed) laGb'nfO{ 

kl/j|md0fsf] s]Gb| elgG5 . 

kl/j|md0fsf nflu kl/j|md0fsf] s]Gb| (Center of Rotation), kl/j|md0fsf] sf]0f (Angle of 
Rotation) / kl/j|md0fsf] lb;f (Direction of Rotation) cfjZostf kb{5 . 

38Lsf] ;'O{sf] lb;f (Clockwise direction) nfO{ kl/j|md0fsf] C0ffTds lb;f (Negative 
Direction) / 38Lsf] ;'O{sf] ljk/Lt lb;f (Anticlockwise direction) nfO{ kl/j|md0fsf] 

wgfTds lb;f (Positive direction) elgG5 . wgfTds lb;fnfO{ '+' / C0ffTds lb;fnfO{ '–' n] 

hgfOG5 . sf]0f + 90° / –270° n] kl/j|md0f ug'{ Pp6} xf] . To;}u/L –90° / + 270° n] 

kl/j|md0f ug'{ Pp6} jf ;dfg x'G5 . 
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-s_ kl/j|md0fsf] s]Gb| pb\ud laGb' (0,0) af6 +90° jf –270° df 

kl/j|md0f  

;Fu} lbOPsf] u|fkmdf laGb' A(3, 2) nfO{ pb\udljGb[' O af6 
wgfTds lb;ftk{m sf]0fdf kl/j|md0f ubf{ laGb' A'(–2, 3) df 

k'u]sf] 5 . t;y{, s'g} laGb' P (x, y) nfO{ pb\ud laGb' (0, 0) af6 
+90° jf -270° n] kl/j|md0f ubf{ aGg] k|ltlaDj lgDgfg';f/  

x'G5 . 

P (x, y) R[(0,0) 90°]  P' (–y, x) 

oxfF, laGb' P (x, y) sf] k|ltlaDj (image) P' (-y, x) xf] . 
 

pbfx/0f : laGb' (5,9) nfO{ pb\ud laGb'af6 +90° df kl/j|md0f ubf{ eGg] k|ltlaDj kTtf 

nufpg'xf];\ . 

;dfwfg (Solution) 

oxfF lbOPsf] laGb' P(5,9) 5 . 

ca, P(5, 9) nfO{ +90° df kl/j|md0f ubf{, 

P (5, 9) R[(0,0) 90°]   P' (–9, 5) 

(5, 9) sf] k|ltlaDj (–9, 5) xf] . 

 

-v_ pb\ud laGb' (0, 0) af6 –90° jf + 270° df kl/j|md0f 

u|fkmdf laGb' A(3, 2) nfO{ pb\udlaGb' O af6 –90° sf] sf]0fdf C0ffTds lb;ftk{m kl/j|md0f 

ubf{ laGb' A'(2, –3) df k'u]sf] 5 . 

ty;{ s'g} laGb' P(x, y) nfO{ pb\ud laGb' (0, 0) af6 –90° jf +270° 
df kl/j|md0f ubf{ aGg] k|ltlaDj lgDgfg';f/ x'G5 M 

  P (x, y) R[(0,0) 90°]  P' (y, –x) 

oxfF, laGb' P (x, y) sf] k|ltlaDj (Image) P' (y, –x) xf] . 

 

pbfx/0f M laGb' (6, –5) nfO{ pb\ud laGb'af6 –90° df kl/j|md0f ubf{ 

aGg] k|ltlaDa kTtf nufpg'xf];\ .  

;dfwfg (Solution): 

oxfF lbOPsf] laGb' P(6, -5) 5 . 

ca, laGb' P(6, –5) nfO{ pb\ud laGb'af6 –90° df 

kl/j|md0f ubf{, 

P (6, –5) R[(0,0) 90°]      P' (–5, –6) 

laGb' P(6, –5) sf] k|ltlaDj P' (–5, –6) x'G5 . 
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-3_ lj:yfkg (Displacement)  

s'g} klg laGb'nfO{ lbOPsf] lb;fdf lglZrt b'/Ldf ;fg'{ jf :yfgfGt/0f ug'{nfO{ lj:yfkg 

(translation) jf displacement elgG5 . lj:yfkgsf nflu lj:yfkgsf] kl/df0f / lb;f pNn]v 

ug'{ cfjZos 5 . 

laGb' P(2, 3) nfO{ 3 PsfO bfofF jf X-cIftk{m / 4 PsfO  

dfly jf Y-cIftk{m ;fbf{ laGb' P'(2 + 3, 3 + 4) = P'(5, 7) df 

k'Ub5 . 

t;y{, s'g} laGb' P(x, y) nfO{ X-cIftk{m 'a' PsfO bfofF / Y-
cIftk{m 'b' PsfO dfly ;fbf{ laGb' P'(x + a, y + b) df k'Ub5 .  

To;}u/L 'a' PsfO afofF / b PsfO tn ;fbf{ P'(x – a, y – b) 
df k'Ub5 . s'g} laGb'nfO{ bfofF / dfly lj:yfkg ubf{ ± afofF 

/ tn lj:yfkg ubf{ '–' x'G5 . 

 

pbfx/0f M dfgf}F A(–2, 2), B(–3, –2), C(3, –2) / D (2, 2) Pp6f rt'e{'hsf zLif{laGb'x¿ x'g\ . 

pSt rt'e{'hnfO{ n]vflrqdf k|:t't u/L 3 PsfO afofF / 4 PsfO dfly lj:yfkg u/L 

n]vflrqdf k|:t't ug'{xf];\ . 

;dfwfg (Solution) 

oxfF, lbOPsf laGb'x¿ A(–2, 2), B(–3, –2), C(3, –2) / D (2, 2) 5 . cj, oL ;a} laGb'x¿nfO{ 3 
PsfO afofF / 4 PsfO dfly lj:yfkg ubf{, 

A(–2, 2)  A' (–2 –3, 2 + 4),  i.e. A' (–5, 6) 
B(–3, –2)    B' (–3 –3, –2 + 4), i.e. B' (-6,2) 
C(3, –2)  C' (–3 –3, –2 + 4), i.e.C'(0, 2) 
D (2, 2)  D' (2 –3, 2 + 4), i.e. D' (–1, 6) 
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-ª_ lj:tf/Ls0f (Enlargement) 

lj:tf/Ls0f Pp6f To:tf] :yfgfGt/0f xf], h;n] HofldtLo cfs[ltnfO{ pxL :j¿k (shape) df 

t/ km/s cfsf/ (size) df kl/jt{g u5{ .  

;Fu} lbOPsf] u|fkmdf Pp6f lqe'h ABC nfO{ pb\ud laGb' O(0, 0) nfO{ s]Gb| / lj:tf/sf] gfkf] 2 
PsfO lnP/ lj:tf/Ls/0f ubf{ k|ltlaDj A'B'C' x'G5 . 

oxfF, 

  OA' = 2OA 
  OB' = 2OB 
  OC' = 2OC 

cyjf 

 
OA'
OA = 

OB'
OB = 

OC'
OC = 2 5 . 

o; cg'kftnfO{ lj:tf/sf] gfkf] (scale factor) 
elgG5 . 

lrqdf ABC sf] zLif{laGb'sf lgb]{zfª\sx¿ j|mdzM A(2, 4), B(2, 2) / C(5, 2) 5g\ . To:t} 

k|ltlaDj lqe'h A'B'C' sf] zLif{laGb'sf lgb]{zfª\sx¿ j|mdzM A'(4, 8), B'(4, 4) / C'(10, 4)  
5g\ . 

o;/L olb lj:tf/sf] gfkf] 2 5 eg] cfs[ltsf] lgb]{zfª\snfO{ lj:tf/sf] gfkf] 2 n] u'0ff ubf{ 

k|ltlaDj k|fKt x'G5 .  
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oxfF, 

  A(2, 4)  
lj:tf/

gfkf] 2

 A' (4, 8) 

  B(2, 2) 
lj:tf/

gfkf] 2

 B' (4, 4) 

  C(5, 2) 
lj:tf/

gfkf] 2

 C' (10, 4) 

o;y{, s'g} laGb' P(x, y) nfO{ lj:tf/sf] gfkf] k n] lj:tf/ ubf{ laGb' P'(kx, ky) x'G5 . 

h;nfO{ P(x, y)   P'(kx, ky) n]lvG5 .  

o;af6 k|i6 x'G5 sL, lj:tf/ ug{ lj:tf/sf] s]Gb| / lj:tf/sf] gfkf] cfjZos x'G5 . 

 

lj:tf/Ls/0fsf k|d'v ljz]iftfx¿ 

 cfs[lt / k|ltlaDj cfk;df ;d¿k x'G5g\ . 

 lj:tf/sf] gfkf] (scale factor) k eP k > 1 x'bf HofldtLo cfs[lt a9]sf] x'G5 . 

 0 < k < 1 x'Fbf HofldtLo cfs[lt 36]sf] x'G5 .  

 k < 0 x'Fbf HofldtLo cfs[lt pN6f] x'G5 . 

2 

2 

2 
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*= ;dldlt / 6];]n];g (Symmetry and Tessellations) 
 

;dldlt (Symmetry) 

;dldlt eGgfn] p:t} HofldtLo cfs[ltsf] dfkg eGg] a'lemG5 . p:t} cyft\ laGb' jf /]vfåf/f 

ljeflht, lj:yflkt jf k/fjlt{t cfs[ltnfO{ p:t} / pq} ¿kdf k|fKt ug{ ;lsG5 eg] 

To;nfO{ ;dldlt jf symmetry eGg ;lsG5 . h;df ¿kfGtl/t cfs[lt jf ljeflht cfs[lt 

jf b'j} ¿knfO{ hgfpF5 . h;nfO{ lgDgcg';f/ cjnf]sg ug{ ;lsG5 . 

 

!= ¿kfGtl/t cfs[lt 

  

k/fjlt{t (Reflection) kl/j|md0ffTds (Rotation) 

 

lj:yflkt (Translation)  

@= ljeflht cfs[lt 

o;cGtu{t @ lsl;dsf cfs[ltx¿ kb{5g\ . 

-s_ /]vLo ;dldlt (Line Symmetry) 

 

dflysf lrqx¿df k|To]s juf{sf/ sfuhsf 6'j|mfx¿nfO{ /]vf AB af6 b'O{ a/fj/ efudf 

k6\ofpg ;lsG5 . ;dldlt (summetry) elgG5 . o;/L olb s'g} klg lrq jf HofldtLo 

cfs[lt jf cIf/ (letter) nfO{ b'O{ s'g} /]vfdf k6\ofpFbf a/fa/ efudf k6\ofpg ;lsG5 eg] 
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To:tf lrqnfO{ ;dldtLo lrqx¿ elgG5 / Tof] cfs[ltdf /]vLo ;dldlt 5 eGg ;lsG5 . 

oxfF j:t'nfO{ k6\ofpFbf h'g /]vfdf k6\ofOG5 Tof] /]vfnfO{ ;dldltsf] cIf elgG5 . 

cyjf 

HofldtLo cfs[ltnfO{ Pp6f /]vfdf k/fjt{g ubf{ j:t' / k|ltlaDj pxL /xG5 eg] Tof] 

cfs[ltnfO{ Tof] k/fjt{gsf] cIfdf ;dldlt ePsf] cfs[lt elgG5 . cyf{t\ k/fjt{gsf] cIfn] 

j:t'nfO{ k|ltlaDj / cfs[lt u/L b'O{ a/fa/ efu nufpF5 eg] Tof] j:t'df /]vLo ;dldlt 5 

elgG5 . h:t}M 

   
 

lrq (i) lrq (ii) lrq (iii) lrq (iv) 

dflysf lrq (i), (ii) / (iii) nfO{ b'O{ a/fa/ efudf k6\ofpg ;lsG5 . To;}n] ltgLx¿ 

;dldtLo lrqx¿ x'g\ . t/ lrq (iv) nfO{ a/fj/ b'O{ efudf k6\ofpg (fold) ;lsFb}g . To;}n] 

lrq (iv) ;dldtLo lrq xf]Og jf o;sf] ;dldlt cIf 5}g . t/ dflysf] juf{sf/ cfs[ltsf] 

rf/ cf]6f ;dldltsf cIfx¿ 5g\ . To;}n] HofldtLo cfs[ltsf] PseGbf a9L ;dldltsf 

cIfx¿ x'g  

;S5g\ . 

oxfF b'O{ k|sf/sf ;dldltx¿sf] rrf{ ul/G5 . 

-s_ /]vLo ;dldlt 

-v_ laGb' jf kl/j|md0f ;dldlt 

 

s_ /]vLo ;dldlt (Line Symmetry) 

 

dflysf lrqx¿df k|To]s juf{sf/ sfuhsf 6'j|mfx¿nfO{ /]vf AB af6 b'O{ a/fj/ efudf 

k6\ofpg ;lsG5 . o;/L olb s'g} klg lrq jf HofldtLo cfs[lt jf cIf/ (letter) nfO{ b'O{ 

s'g} /]vfdf k6\ofpFbf a/fa/ efudf k6\ofpg ;lsG5 eg] To:tf lrqnfO{ ;dldtLo lrqx¿ 

elgG5  / Tof] cfs[ltdf /]vLo ;dldlt 5 eGg ;lsG5 . oxfF j:t'nfO{ k6\ofpFbf h'g /]vfdf 

k6\ofOG5 Tof] /]vfnfO{ ;dldltsf] cIf elgG5 . 

cyjf 

HofldtLo cfs[ltnfO{ Pp6f /]vfdf k/fjt{g ubf{ j:t' / k|ltlaDj pxL /xG5 eg] Tof] 

cfs[ltnfO{ Tof] k/fjt{gsf] cIfdf ;dldlt ePsf] cfs[lt elgG5 . cyf{t\ k/fjt{gsf] cIfn] 
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j:t'nfO{ k|ltlaDj / cfs[lt u/L b'O{ a/fa/ efu nufpF5 eg] Tof] j:t'df /]vLo ;dldlt 5 

elgG5 . h:t}M 

   
 

lrq (i) lrq (ii) lrq (iii) lrq (iv) 

dflysf lrq (i), (ii) / (iii) nfO{ b'O{ a/fa/ efudf k6\ofpg ;lsG5 . To;}n], ltgLx¿ 

;dldtLo lrqx¿ x'g\ . t/ lrq (iv) df a/fj/ b'O{ efudf k6\ofpg (fold) ;lsFb}g . To;}n] 

lrq (iv) ;dldtLo lrq xf]Og jf o;sf] ;dldlt cIf 5}g t/ dflysf] juf{sf/ cfs[ltsf] 

rf/ cf]6f ;dldltsf] cIfx¿ 5g\ . To;}n] HofldtLo cfs[ltsf] PseGbf a9L ;dldltsf 

cIfx¿ x'g ;Sb5g\ . 

 

-v_ laGb' jf kl/j|md0f ;dldlt (Point or Rotational Symmetry) 

o; k|sf/sf] ;dldltdf s'g} j:t' jf HofldtLo lrqx¿nfO{ Pp6f lglZrt laGb'df kl/j|md0f 

ul/G5 / To;/L kl/j|md0f ubf{ klg pSt j:t' jf lrq p:t} /xG5 . 

h:t}M 

   

dflysf] ;dafx' lqe'hdf zLif{ laGb'af6 lvlrPsf nDax¿ 120° df sfl6G5g / oL nDa 

sfl6Psf] laGb'df 120° sf] kl/j|md0f ubf{ lqe'h klxn]sf] l:yltdf cfpFb5 / Ps k"0f{ 

kl/j|md0fdf o:tf] l:ylt 3 k6s cfpFb5 . To;}n] ;dafx' lqe'hdf j|md 3 (rotational 
symmetry of order 3) sf] kl/qmlds ;dldlt x'G5 . To:t} u/L bf];|f] lrq ju{df j|md – 4 
(rotational symmetry of order 4) sf] kl/qmlds ;dldlt x'G5 .  

olb sf]0fdf kl/j|md0f ubf{ HofldtLo cfs[lt klxn]sf] l:yltdf cfpFb5 eg] Tof] cfs[ltdf 

    

 
 j|mdsf] kl/qmlds ;dldlt x'G5 .  

h:t}M ;dafx' lqe'hsf nflu 
360°
120° = 3 j|mdsf] kl/qmlds ;dldlt x'G5 . 

ju{sf nflu 
360°
90°  = 4 j|mdsf] k/Lj|mlds ;dldlt x'G5 .  
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t;y{, olb HofldtLo cfs[ltleq k/]sf] laGb'sf] jl/kl/ lbPsf] sf]0f (180° < ) df kl/j|md0f 

u/fpFbf cfs[lt / k|ltlaDa Pp6} x'G5 eg] Tof] HofldtLo cfs[ltdf n = 
    

 
 j|mdsf] 

kl/qmlds ;dldlt x'G5 .  

lgisif{ M ;dldltnfO{ o;/L /]vLo / laGb' eg]/ 5'6\6fP klg s'g} cfs[ltnfO{ b'j} ¿kdf ;d]t 

n]Vg ;lsG5 .  

tnsf] lrqnfO{ x]/f}F . 

 

 
 

 

/]vf / laGb' ;dldlt laGb' ;dldlt /]vf ;dldlt 
/]vf / laGb' s'g} 

;dldlt gePsf] 

 

z}lIfs ;fdu|L M o; kf7df lgDglnlvt z}lIfs ;fdu|Lx¿ k|of]u ug{ ;lsG5 M 

 cª\u|]hL j0f{dfnfsf cIf/x¿, df]8nx¿, A4 size sfuhx¿, P]gf, square paper, graph 
paper, grid sfuh, ljleGg k|sf/sf 9fFrfx¿ ePsf rf6{k]k/, s}FrL, k]lG;n, ?n/, 

sDkf;, k|f]6]S6/  

 k/fjt{gsf nflu rflxg] ;fdu|Lx¿ M u|fkm af]8{, HofldtLo cf}hf/ jfs;, P]gf, k/fjt{g 

ug]{ tl/sf pNn]v ePsf] u|fkm k]k/, rf6{  

 kl/j|md0fsf nflu M lqe'h, rt'e'{h, ax'e'hsf gd'gfx¿, HofldtLo cf}hf/, afs;, sfF6L, 

kl/j|md0f ug]{ tl/sf u|fkm k]k/ pNn]v ePsf] rf6{  

 lj:yfkgsf nflu M HofldtLo cfs[ltx¿, HofldtLo cf}hf/, afs;, rf6{ u|fkmk]k/ 

 

l;sfO ;xhLs/0f ljlw (Teaching Method) 

ul0ft ljifo u/]/ l;Sg] (learning by doing) ljifo ePsfn] sIffsf]7fdf lzIfsn] ljBfyL{ 

s]lGb|t lzIf0f ljlw k|of]u ug'{k5{ . ljBfyL{x¿nfO{ cfk}mFn] u/]/ l;Sg] jftfj/0f lzIfsn] tof/ 

ug'{k5{ . To;sf nflu :yfgfGt/0f kf7df lzIfsn] lgDglnlvt lzIf0f ljlw ckgfpg' 

cfjZos x'G5 M 

 cfudg ljlw 

 lgudg ljlw  

 5nkmn / k|Zgf]Tt/ ljlw 

 cjnf]sg ljlw 
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 k|of]ufTds ljlw 

 k|b;{g ljlw 

 ;d"x sfo{, kl/of]hgf sfo{ nufotsf ljBfyL{ s]lGb|t ljlwx¿  

 

:yfgfGt/0fsf] k|of]u (Application of transformation) 

b}lgs hLjgdf xfdLn] :yfgfGt/0fsf] k|of]u ub}{ cfO/x]sf 5f}F t/ s'g s'g sfddf u5f}{F Tof] 

eg] xfdLnfO{ sd} dfqfdf yfxf x'G5 . o;sf] k|of]u xfd|f] b}lgs hLjgdf lgDgfg';f/ x'G5 . 

 :yfgfGt/0fsf] kl/j|md0fsf] k|of]u xfdLn] k|of]u ug]{ 38Ldf eO/x]sf] 5 . ToxfF minute 
hand, second hand / hour hand, Clockwise direction df kl/j|md0f u5{g\ . o;df ;a} 

;'O{n] Pp6f lglZrt sf]l0fs ultsf cfwf/df kl/j|md0f ub{5g\ . of] cj:yfdf 

kl/j|md0fsf] s]Gb| eg]sf] 38Lsf] s]Gb| x'G5 . 

 :yfgfGt/0fsf] k|of]u xfdLn] 3/df k|of]u ug]{ furniture df klg eO/x]sf] 5 . h:t}M 

xfdLn] pSt kmlg{r/nfO{ Pp6f sf]7faf6 csf]{ sf]7fdf ;fbf{ jf ws]Nbf l;wf tl/sfn] 

;fg{ ;S5f}F . oxfF Pp6} lb;fdf ws]Nbf :yfgfGt/0f (translation) sf] k|of]u x'G5 . To:t} 

pSt ;fdfgnfO{ rotate ubf{ (90°, –90°, ±180°) / ldnfpFbf kl/j|md0f (rotation) sf] 

kof]u eO/xsf] x'G5 . To:t} pSt ;fdfgx¿nfO{ 9f]sfaf6 s'g angle dfleq l5/fpFbf 

;lhn} hfG5 egL rotate u¥of}F eg] ToxfF kl/j|md0f (rotation) sf] k|of]u eO/x]sf] x'G5 . 

 To:t} ljleGg v]nx¿ basketball, football, cricket cflbdf klg kl/j|md0f (rotation) sf] 

k|of]u eO/x]sf] x'G5 . 

 Plane taking off ubf{ klxn] lj:tf/} dfly hfG5, o;nfO{ translation elgG5 . 

 xfdLn] ;w}+ k|of]u ug]{ P]gf x]bf{ k/fjt{g (reflection) sf] k|of]u eO/x]sf] 5 . 

 To:t} vf]nf, kf]v/L cflb kfgL hd]sf] 7fpFdf xfdLn] cfˆgf] lrq p:t} b]Vg ;S5f}, eg] 

ToxfF reflection sf] cjwf/0ff k|of]u eO/x]sf] x'G5 . 

 To:t} k[YjLn] ;"o{sf] kl/j|mdf ubf{ klg rotation sf] k|of]u eO/x]sf] 5 . 

 xfdLn] e'O{F ;kmf ug{ k|of]u ug]{ vacuum machine n] rotation / translation b'j}sf] sfd 

ul//x]sf] x'G5 . 

 xfdLn] cfkm"n] lvr]sf] pictures nfO{ ljleGg angle df rotate ug{ ;S5f}F . 

 ‰ofn9f]sf vf]Nbf / aGb ubf{ rotation sf] k|of]u eO/x]sf] x'G5 .  

 sf]n 3'd]sf], PT v]nfpFbf bfofF 3'Dg', jfofF 3'Dg' / k'/f 3'Dg' klg rotation sf] k|of]u 

ePsf] x'G5 . 

 

6]l;n];g (Tessellation) 

Pp6f cgGt ;dtn ;txnfO{ vfnL 7fpF g5f]8L Ps jf PseGbf a9L cg'¿k 6fonx¿n] 
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Pscfk;df 6fon gvKl6g] u/L 5fKg] k|lj|mofnfO{ 6]l;n];g (tessellation) elgG5 . 

ul0ftsf] ;'Gb/tfsf] ¿k (beauty of Mathematics) df lgoldt / clgodlt ax'e'hx¿nfO{ 

lglZrt 9fFrfsf] ¿kdf k|:t't ul/Psf] x'G5 . h;nfO{ xfdL 6]l;n];g (tessellation) eGb5f}F . 

6]l;n];g (tessellations)  nfO{ ljleGg l8hfOgx¿df k|:t't ug{ ;lsG5 .  

 

 

6]l;n];gsf k|sf/x¿ (Types of tessellation) 

!= lgoldt 6]l;n];g (Regular tessellation) 

Ps} k|sf/sf lgoldt ax'e'haf6 ag]sf 6]l;n];gnfO{ lgoldt tessellation elgG5 .  

pbfx/0fsf nflu tn lbOPsf] ju{af6 ag]sf] 6]l;n];g lgoldt tessellation xf] .  

 

 

 

@= cw{lgoldt 6]l;n];g(Semi-regular Tessellation) 

b'O{ jf b'O{eGbf a9L ax'e'haf6 ag]sf 6l;n];gnfO{ cw{lgoldt tessellation elgG5 . tnsf] 

lrqdf ;difi6e'h ;dafx' lqe'h / ju{af6 ag]sf] 6]l;n];g cw{ lgoldt tessellation xf] .  
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#= clgoldt 6]l;n];g (Irregular Tessellation) 

clgoldt ax'e'h jf jqm j[If cfs[ltaf6 ag]sf 6]l;n];gx¿ clgoldt 6]l;n];gx¿ x'g\ . tn 

lrqdf ;dfgfGt/ rt'e'{haf6 ag]sf tyf jj|m eGbf s[ltaf6 ag]sf 6]l;n];gx¿ clgoldt 

6]l;n];gsf pbfx/0fx¿ x'g\ .  

 

   

;dldlt / 6]l;n];g lzIf0fsf nflu rflxg] z}lIfs ;fdu|Lx¿ 

;]tf] sfuh, s}FrL, sf8{af]8{df ag]sf ljleGg HofldtLo cfs[lt tyf cª\u|]hL j0f{dfnfsf 

cIf/x¿, 6«]l;ª kk]/, k]lG;n, ?n/, sDkf;, k|f]6]S6/ 
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(= lb;fl:ylt / :s]n 8«Oª (Bearing and Scale Drawing) 

lb;fl:ylt (Bearing) 

pTt/ lb;f hgfpg] /]vfnfO{ cfwf/ /]vf dfgL 38Lsf] 

;'Osf] lbzfdf s'g} b'O{ :yfglarsf] b'/LnfO{ dfkg u/L ltg 

cª\ssf] sf]0fsf] ¿kdf k|:t't ug]{ tl/sfnfO{ lb;fl:ylt 

(Bearing) elgG5 . lb;fl:ylt (Bearing) nfO{ sDkf; 

lb;fl:ylt (compass bearing) klg elgG5 . o;nfO{ 

sDkf;af6 lvlrPsf] tnsf] ljleGg lb;fx¿df b]vfpg 

;lsG5 .  

 

lb;fl:ylt kTtf nufpg lgDg lnlvt ltg cf]6f s'/f 

hfGg'k5{M 

-s_ pTt/ lb;fnfO{ cfwf/ /]vf dfGg] . 

-v_ 38Lsf] ;'O{sf] lb;fdf gfKg] .  

-u_ dfkg ltg cª\sdf k|:t't ug]{ . 

 

h:t} M O af6 P ;Ddsf] lb;f l:ylt kTtf nufpg pTt/ /]vf hgfpg] /]vf 

ON nfO{ cfwf/ dflg 38Lsf] ;'O{ 3'Dg] lb;fsf] sf]0f NOP = 45° 5 .  

To;}n] O af6 P ;Ddsf] lb;fl:ylt 045° x'G5 .  

cGo pbfx/0fx¿ klg x]/f}F .  

 

 

 

060° sf] lb;fl:ylt 135° sf] lb;fl:ylt     330° sf] lb;fl:ylt 

  

:s]n 8«Oª (Scale Drawing) 

olb s'g} b'O{ 7fpFlarsf] b'/LnfO{ sfkLdf sf]/]/ b]vfpg ;Dej x'Fb}g jf ufx|f] x'G5 eg] To:tf] 

a]nf xfdLn] pSt b'/LnfO{ ljleGg PsfOx¿ h:t}M ld6/ (m), lsnf]ld6/ (km), dfOn (mile) 
cflbdf gflkG5 / jf:tljs b'/L kTtf nufOG5 .  

o;/L jf:tljs b'/LnfO{ gS;fdf k|:t't ug{ ;Dej kfg]{ vfnsf] dfkgsf] tl/sfnfO{ g} :s]n 

8«Oª (scale drawing) elgG5 .  

Scale drawing sf] dfWodaf6 nfdf] b'/L jf 7'nf] If]q cf]u6]sf] j:t'nfO{ gS;fdf Pp6} k]hdf 

60°
135°

330°

N

NE

E

SE

S
SW

W

NW

O

O

N

P

45°
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c6fpg ;lsG5 .  

pbfx/0f M olb s'g} b'O{ :yfgx¿ A / B alrsf] b'/L 120 km 5 eg] 15 km = 1 cm :s]n 

k|of]u u/L pSt b'O{ 7fpFlarsf] jf:tljs b'/L slt x'G5 < kTtf nufpg'xf];\ . 

;dfwfg M oxfF, 15 km = 1 cm lnFbf, 

120 km = 
120
15  c 

 = 8 cm 

 AB = 8 cm 

 

pbfx/0f : 1 cm = 400 m :s]n k|of]u u/L Pp6f gS;f tof/ ubf{ b'O{ :yfglarsf] gS;fsf] 

b'/L 4 cm eP pSt b'O{ :yfglarsf] jf:tljs b'/L slt xf]nf < kTtf nufpg'xf];\ . 

;dfwfg M oxfF, :s]n 1 cm = 400 m lnFbf, 

4 cm = 4 × 400)m = 1600 m 

 pSt b'O{ 7fpFalrsf] jf:tljs b'/L = 1600 m 

 

pbfx/0f : s'g} 5 ft cUnf] 3f]8fsf] scale drawing sfkLdf 5 inch prfOsf] x'g] u/L lvlrPsf] 

lrq tn b]vfOPsf] 5 . 

 

 

Scale drawing / Bearing lzIf0fsf nflu rflxg] z}lIfs ;fdu|Lx¿ 

k|f]6\ofS6/, :s]n / gS;fx¿, sDkf;af6 b]lvg] lb;fx¿nfO{ /]vfª\sg ul/Psf] rf6{  

 

 

 

Draf
t



146   

!)= ;d"x 

Cantor sf] 1874-1884 ;Ddsf] sfdn] ;d"x l;4fGtsf] ljsf; ePsf] xf] . of]eGbf cufl8 

;d"xnfO{ Pp6f k|fylds wf/0ffsf] ¿kdf lnOPsf] lyof] . ul0ftsf] z'?jftb]lv g} ;d"xnfO{ 

ck|ToIf ¿kdf k|of]u ul/Psf] lyof] . l;ldt ;d"xx¿nfO{ Jofks ¿kdf k|of]u ul/Ptf klg 

c;Lldt ;d"xx¿nfO{ bfz{lgs ¿kdf dfq JofVof ul/Psf] lyof] . Cantor sf] of]ubfgn] 

c;Lldt ;xnfO{ klg k|of]udf NofOof] . pgn] cglulGt cfsf/sf c;Lldt ;d"xsf] ;'?jft 

u/L ;d"x l;4fGtfO{ cWoogsf] ljifo agfpg ;kmn eP .  

 ;'?df pgsf] j|mflGtsf/L ljrf/nfO{ pgsf] ;dosf k|d'v ul0ftL1x¿n] cfljisf/ u/] . 

t/ pgsf] gofF ul0ftLo wf/0ffx¿ la;f}F ztfAbLdf k|l;4 eof] . la;fF+ ztfAbLsf k|d'v 

ul0ft1 David Hilbert n] Cantor sf] pknlAwnfO{ ul0ftLo ;f]rsf] ;a}eGbf crDd nfUbf] 

l;h{gfsf] ¿kdf JofVof u/] .  

 pgsf] k|f/lDes k|ltj]bgdf jf:tljs ;ª\Vofx¿ k|fs[lts ;ª\Vofx¿ eGbf w]/} ePsf] 

k|Dffl0ft u/] . h'g ljrf/nfO{ k|of]u u/L pgn] w]/} c;Lldt ;d"xx¿sf cfsf/sf] JofVof u/] . 

One-one correspondence sf] k|z+;f ub{} ;Lldt / c;Lldt ;d"xdf o;sf] k|of]u u/] . ;d"x 

l;4fGtdf pgn] Power ;d"xsf] cfsf/ lbOPsf] ;d"xeGbf 7'nf] x'G5 egL k|dfl0ft u/] .  

 ;+;f/el/ eO/xg] ul0ft1x¿sf] ljleGg ;Dd]ngdf Cantor n] u/]sf] of]ubfgsf] k|z+;f 

x'Fb} cfO/x]sf] 5 . pgn] ljsf; u/]sf] ;d"x l;4fGt ul0ftsf ;a} zfvfx¿df k|of]u x'Fb} 

cfO/x]sf] 5 .  

b}lgs hLjgdf xfdL k|foM j:t'x¿sf] ;ª\u|xsf] s'/f ub{5f}+ . h:t} M bunch of keys, 
flock of birds, pack of  cards OToflb / ul0ftdf xfdL k|fs[lts, k"0ff{ª\s, k"0f{ ;ª\Vofx¿sf] 

;ª\u|xsf] klg s'/f u5f{} .  

 lgDg ;ª\u|xx¿sf] hfFr u/f}F .  

 20 eGbf ;fgf hf]/ k|fs[lts ;ª\Vofx¿ i.e., 2, 4, …….. 18  

 30 sf] Prime factors i.e., 2, 3, 5  

 e'hfsf] cfwf/df lqe'hsf] juL{s/0f ;dafx', ;dlåafx' / ljifdafx'  

 ;+;f/sf kfFr hgf k|l;4 j}1flgsx¿  

 Pp6f ;dfhsf ltg hgf ;'Gb/Lx¿  

 g]kfnsf b'O{ cf]6f pTtd ;x/x¿  

oL yk pbfx/0fx¿ j:t'x¿sf] ;'kl/eflift (Well-defined) ;ª\u|xx¿ xf]Ogg\ lsgeg] 

;a}eGbf k|l;4, ;a}eGbf ;'Gb/, pTtdsf] lgwf{/0f ug{] dfkb08 JolSt JolStcg';f/ leGg  

x'G5 .  

ctM ;d"x Ps ljlzi6 (distinct) j:t'x¿sf] kl/eflift ;ª\u|x xf] . dfly pNn]v ul/Psf yk 

pbfx/0fx¿ kl/eflift gePsf] x'Fbf logLx¿ ;d"x xf]Ogg\ .  

 Collection, aggregate, class zAbx¿ ;d"x zAbsf kof{ojfrL zAbx¿ x'g\ . 

 Object, elements / member k|ofo{jfrL zAbx¿ x'g\ .  
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 ;fdfGotof ;d"xx¿nfO{ cª\u|]hL j0f{dfnfsf] 7'nf cIf/x¿ A, B, C, …n] hgfOG5 .  

 ;d"xsf] ;b:ox¿nfO{ ;fgf] cIf/x¿ a, b, c ……… n] hgfOG5 .  

olb a ;d"x A sf] ;b:o xf] eg] a nfO{ ;d"x A ;Fu ;DalGwt 5 elgG5 . o;nfO{ 

ul0ftdf aA n]lvG5 . olb b ;d"x A sf] ;b:o  xf]Og eg] o;nfO{ ul0ftdf bA n]lvG5 .  

ul0ftdf k|of]u x'g] s]xL dxTTjk"0f{ ;d"xx¿ o; k|sf/ 5g\ .  

N : k|fs[lts ;ª\Vofx¿sf] ;d"x = {1, 2, 3, ………} 

W : k"0f{ ;ª\Vofx¿sf] ;d"x = {0, 1, 2, 3, ……….}  

Z : k"0ff{ª\sx¿sf] ;d"x = {…….. -2, -1, 0, 1, 2, ……..} 

Q : cfg'kflts ;ª\Vofx¿sf] ;d"x  

I : cgfg'kflts ;ª\Vofx¿sf] ;d"x  

R : jf:tljs ;ª\Vofx¿sf] ;d"x  

Z+ : 3gfTds k"0ff{ª\sx¿sf] ;d"x  

 

;'kl/eflift zAbsf] JofVof  

 s'g s'g ;b:ox¿ lbOPsf] ;d"xdf kb{5g\ / s'g s'g ;b:ox¿ ;d"xdf kb{}gg\ eg]/ 

:ki6 ug{ ;lsg] ;b:ox¿nfO{ ;'kl/eflift ;b:ox¿ elgG5 .  

 

;d"xsf u'0fx¿  

-s_ ;d"xdf ePsf] ;b:ox¿sf] j|md kl/jt{g ubf{ ;d"xdf km/s cfpFb}g . 

pbfx/0f M A = {4, 6, 7, 8, 9} = {8, 4, 9, 7, 6} = {7, 8, 9, 6, 4}  

;a} ;d"xn] Pp6} ;d"xnfO{ hgfpFb5 .  

-v_ s'g} Pp6f jf w]/} ;b:ox¿ ;d"xdf bf]xf]¥ofpFbf ;d"xdf km/s cfpFb}g .  

pbfx/0f M A = {5, 6, 7, 8, 9, 5, 9} = {5, 6, 7, 8, 9} oL b'a} ;d"xn] Pp6} ;d"xnfO{ hgfpFb5 . 

;d"xnfO{ hgfpg] tl/sfx¿  

 ;d"xnfO{ ;fdfGotof lgDg tl/sfåf/f hgfpg ;lsG5 .  

-s_ JofVof ljlw  

-v_ ;"rLs/0f ljlw  

-u_ ;d"x lgdf{0f ljlw  

 

JofVof ljlw M of] ljlwdf ;d"xdf kg{] ;b:ox¿sf] u'0fnfO{ jfSoåf/f cleJolSt ul/G5 / 

h;nfO{ demf}nf sf]i7leq /flvG5 . h:t} M {30 / 50 larsf cª\sx¿sf] ;d"x .}  

 

Draf
t



148   

;"rLs/0f ljlw M of] ljlwdf ;d"xsf] ;Dk"0f{ ;b:ox¿nfO{ demf}nf sf]i7leq cNklj/fdn] 

5'6\ofP/ k|:t't ul/G5 . h:t} M dfgf}+ N Pp6f ;d"x xf] h;df klxnf] 5 k|fs[lts ;ª\Vofx¿ 

5g\ . h;nfO{ ;"rLs/0f ljlw cg';f/ N = {1, 2, 3, 4, 5} n]lvG5 . ;"rLs/0f ljlwsf s]xL 

pbfx/0f lgDgfg';f/ 5g\ . 

 c+u|]hL j0f{dfnfdf :j/x¿sf] ;d"x, V = {a, e, i, o, u} 

 MATHEMATICS zAbdf k|of]u ePsf cIf/x¿sf] ;d"x, M = {M, A, T, H, E, I, C, 
S} 

gf]6 M ;d"xdf /x]sf ;b:ox¿nfO{ h'g;'s} j|mddf /fVbf klg x'G5 . ;fy} Pp6} ;b:onfO{ 

bf]xf]¥ofO{ /xg' cfjZos xF'b}g .  

 

;d"x lgdf{0f ljlw M of] ljlwdf ;Dk"0f{ ;b:ox¿sf] ;femf u'0fsf cfwf/df rnsf] JofVof 

ul/G5 . ;d"xsf] Pp6f ;b:onfO{ 'x' ;ª\s]tn] j0f{g ul/G5 clg sf]nf]g (colon) ;ª\s]t ':' or 
….Ú k|of]u kl5 u'0fsf] af/]df j0f{g ub{} demf}nf sf]i7leq /flvG5 . h;df M ;ª\s]tsf] such 
that jf eg]sf] a'emfpFb5 . h:t} M P = {12 eGbf 7'nf] ulGt cª\sx¿sf] ;d"xnfO{ ;d"x lgdf{0f 

ljlwdf n]Vbf  

 P = {x : x eg]sf] 12 eGbf 7'nf] ulGt ;ª\Vofx¿ x'g\ .}  

pbfx/0f M tnsf ;d"xnfO{ ltg} lsl;dn] hgfpg'xf];\ . 

-s_ -2 / 3 sf] lardf kg{] k"0ff{ª\sx¿sf] ;d"x  

;dfwfg M 

1. {-2 / 3 sf] lardf kg{] k"0ff{ª\sx¿ .} 

2. I  = {-1, 0, 1, 2} 

3. I = {x : x  I, -2 <x <3} 

;d"xsf] k|sf/  

-s_ vfnL ;d"x (Empty set)  

 Pp6f klg ;b:o g/x]sf] ;d"xnfO{ vfnL ;d"x elgG5 . o;nfO{ cª\u|]hLdf empty or 
Null or void ;d"x elgG5 . o;nfO{  n] hgfOG5 . h;nfO{ kmfO{ elgG5 . ;"rLs/0f ljlwdf 
{} n] hgfOG5 . of] ;d"xdf hDdf ;b:o ;ª\Vof z"Go x'G5 . t;y{ of] Pp6f l;ldt ;d"x  

xf] .  

pbfx/0f M 0 eGbf ;fgf] k"0f{ ;ª\Vofx¿sf] ;d"x . :ki6 ¿kdf 0 eGbf ;fgf] k"0f{ ;ª\Vofx¿ 

5}gg\ . t;y{ of] vfnL ;d"x xf] . 

Note :  

-s_   {0} 

-v_ {0} ;d"xdf Pp6f ;b:o 0 5 . of] vfnL ;d"x xf]Og .  

-u_ vfnL ;d"xsf] ;b:o n() = 0 x'G5 .  
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-v_ Ps ;b:oLo ;d"x (Singleton set) 

 Pp6f dfq ;b:o ePsf] ;d"xnfO{ Ps ;b:oLo ;d"x elgG5 .  

pbfx/0f M -s_ A = {x : x gt prime gt composite xf]}  

of] Ps ;b:oLo ;d"x xf], h;n] 1 nfO{ dfq ;d]6\b5 .  

-v_ B {x : x  N / x2 = 4}  

of] Ps ;b:oLo ;d"x xf] . h;n] 2 nfO{ dfq ;d]6\b5 .  

 

-u_ l;ldt ;d"x (Finite set) 

 ;Lldt ;b:o ;ª\Vof ;dfj]z u/]/ ag]sf] ;d"xnfO{ ;Lldt ;d"x elgG5 . vfnL ;d"x 

Pp6f l;dLt ;d"x xf] .  

pbfx/0f M -s_ N = {x:x  N, x < 7} 

-v_ P = {2, 3, 5, 7, 11, ……… 97} 

-3_ c;Lldt ;d"x (Infinite set)  

;Dk"0f{ ;b:ox¿nfO{ ;"rLa4 ug{ g;lsg] cglulGt ;b:o ePsf] ;d"xnfO{ c;Lldt ;d"x 

elgG5 .  

pbfx/0f M  -s_ {;txdf ePsf ;Dk"0f{ laGb'x¿}  

-v_ B = {x:x  w, x = 2n} 

gf]6 M -s_ ;a} c;Lldt ;d"xnfO{ ;"rLs/0f ljlwdf k|:t't ug{ ;lsb}g .  

;d"xsf] u0fgfTdstf  

s'g} klg ;d"xdf ePsf] hDdf leGg ;b:ox¿sf] ;ª\VofnfO{ Tof ;d"xsf] u0fgfTdstf jf 

u0fgfTds ;ª\Vof (cardinality/cardinal number) elgG5 . ;d"x A sf] cardinal number nfO{ 

n(A) n] hgfOG5 .  

pbfx/0f M 

-s_ A = {x  x  N, x < 5] 

A = {1, 2, 3, 4} 

To;}n] n (A) = 4 

-v_ B = ALGEBRA zAbdf k|of]u ePsf cIf/x¿  

 B = {A, L, G, E, B, R} 
n(B) = 6 

pk;d"x  

dfgf}F A / B b'O{ ;d"xx¿ x'g\ . olb ;d"x A sf] k|To]s ;b:ox¿ ;d"x B sf] klg ;b:o 

ePdf ;d"x A nfO{ ;d"x B sf] pk;d"x elgG5 . h;nfO{ xfdL AB jf BA n]  

hgfpFb5f}F .  
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pbfx/0f M ;d"x A = {1, 3, 5} sf] ;Dk"0f{ pk;d"xnfO{ n]Vg'xf];\ . hDdf pk;d"xsf] ;ª\Vof 

slt x'G5 < vf]hL ug{'xf];\ . 

;dfwfg M Pp6f klg ;b:o gePsf] pk;d"x - {}  

Ps cf]6f ;b:o ePsf] pk;d"xx¿ - {1}, {3}, {5} 

b'O{ cf]6f ;b:o ePsf] pk;d"xx¿ - {1, 3}, {1, 5}, {3, 5}  

ltg cf]6f ;b:o ePsf] pk;d"xx¿ - {1, 3, 5} 

To;sf/0f ;a} ;Defljt pk;d"xx¿ o; k|sf/ 5g\ .  

{}, {1}, {2}, {3}, {1, 3}, {1, 5}, {3, 5} {1, 3, 5} 

To;sf/0f ;Defljt pk;d"xsf ;ª\Vof = 8 h'g 23 ;Fu a/fa/ 5 . h;dWo] klxnf] 

;ft pko'St pk;d"x xf] / cGTosf] cg'ko'St pk;d"x xf] .  

gf]6 M  -s_ k|To]s ;d"x cfkm}+sf] Ps pk;d"x xf] .  i.e. AA,  

-v_ vfnL ;d"x ;a} ;d"xx¿sf] pk;d"x xf] . i.e. A, B  

pbfx/0f M dfgf}F A = {2, 4, 6}, B = {6, 4, 8, 2} 

oxfF A ;d"x B ;d"xsf] pk;d"x xf] lsgeg] A ;d"xsf] ;Dk"0f{ ;b:ox¿ B ;d"xsf] ;b:o  

5g\ . t/ ;d"x B ;d"x A sf] pk;d"x xf]Og lsgeg] ;d"x B sf ;Dk"0f{ ;b:ox¿ ;d"x A 
df 5}gg\ .  

pbfx/0f M ;d"x A = {1, 2, 3} sf] pk;d"xx¿ o; k|sf/ 5g M  

 ,{1}, {2}, {3}, {1, 2}, {1, 3}, {2,3}, {1, 2, 3} 

gf]6 M -s_ olb AB / BA eP A=B x'G5 .  

-v_ k|fs[lts ;ª\Vofx¿ k"0ff{ª\sx¿sf] pk;d"x xf] . h;nfO{ xfdL NZ n] hgfpFb5f}+ .  

-u_ dfgf} A = {2, 4, 6} / B = {x : x, 8 eGbf ;fgf hf]/ ;ª\Vofx¿ x'g\ } 

oxfF, AB / BA  

o;}n] xfdL A = B n]Vg ;S5f}+ .  

-3_ dfgf+} A = {1, 2, 3, 4} / B = {4, 5, 6, 7} oxfF AB / BA  5 . oxfF  n] pk;d"x 

xf]Og eg] hgfpF5 . 

-ª_ s'g} n ;b:o ePsf] ;d"xsf] pk;d"xsf] ;ª\Vof = 2n
 cf]6f x'G5 . h:t} M 3 cf]6f ;b:o 

ePsf] ;d"xaf6 23 = 8 cf]6f pk;d"xx¿ agfpg ;lsG5 .  

;'k/ ;d"x M olb ;d"x A ;d"x B sf] pk;d"x xf] eg] ;d"x B nfO{ ;d"x A sf] ;'k/ ;d"x 

elgG5 . ;'k/ ;d"xnfO{  n] hgfOG5 .  

pbfx/0f M -s_ olb  A = {a, e, i, o, u} 

B = {a, b, c, ………. z}  

oxfF AB i.e. ;d"x A ;d"x B sf] pk;d"x xf]  

t/ BA i.e. ;d"x B ;d"x A sf] ;'k/ ;d"x xf] .  
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pko'St pk;d"x M ;d"x A ;d"x B sf] pko'St pk;d"x x'Fbf AB t/ AB x'g'kb{5 . 

;ª\s]t  n] pko'St pk;d"xnfO{ a'emfpFb5 . ;fª\s]lts ¿kdf AB n]lvG5 .  

pbfx/0f M -s_ dfgf}+  A = {1, 2, 3, 4} oxfF n (A) = 4 

B = {1, 2, 3, 4} oxfF n (B) = 5 

oxfF AB t/ n(A)  n(B), To;}n] ;d"x A nfO{ ;d"x B sf] pko'St pk;d"x elgG5 .  

gf]6 M  

-s_ s'g} ;d"x cfk}mFsf] pko'St pk;d"x x'Fb}g .  

-v_ vfnL ;d"x x/]s ;d"xsf] pko'St pk;d"x xf] .  

-u_ s'g} n cf]6f ;b:o ePsf] ;d"xaf6 2n - 1 cf]6f pko'St pk;d"xx¿ agfpg ;lsG5 .  

 

cg'ko'St pk;d"x M ;d"x A ;d"x B sf] cg'ko'St pk;d"x x'Fbf AB / n(A) = n(B) x'G5 . 

s'g} klg ;d"x cfkm\g} cg'ko'St pk;d"x x'G5 . cg'ko'St pk;d"xnfO{  n] hgfOG5 . AB 

n] A ;d"x B sf] cg'ko'St pk;d"x xf] eGg] a'emfpFb5 .  

Note: s'g} klg ;d"xsf] Pp6f dfq cg'ko'St pk;d"x agfpg ;lsG5 .  

 

Power Set : s'g} klg ;d"xsf] ;a} pk;d"xx¿ ;ª\sng u/L agfOPsf] gofF ;d"xnfO{ ;d"x 

(Power set) elgG5 . ;d"x A nfO{ k|of]u u/L agfOPsf] Power ;d"xnfO{ P(A) n] hgfOG5 .  

pbfx/0f M olb A = {p, q} eP A sf ;a} pk;d"x o; k|sf/ 5g\ . , {p}, {q}, {p, q} 

o;}n] P(A) = {, {p}, {q}, {p, q}} power ;d"x xf] .  

gf]6 M olb n(A) = m 5 eg] n [P(A)] = 2m
 x'G5 . h:t} dflysf] pbfx/0fdf n(A) = m = 2 5 

clg n[P(A)] = 4 5 . lsgeg] 2m = 22
 klg 4 x'G5 .  

 

;j{Jofks ;d"x (Universal Set)  

 Pp6f ;d"x h;n] cGo ;d"xx¿sf] ;Dk"0f{ ;b:ox¿nfO{ ;d]6\b5 eg] Tof] ;d"xnfO{ 

Universal set elgG5 . Universal set nfO{ hgfpg U ;ª\s]tsf] k|of]u ul/G5 .  

 

pbfx/0f  

1. olb A = {1, 2, 3}, B = {2, 3, 4}, C = {3, 5, 7} eP U = {, 2, 3, 4, 5, 6, 7}, [here AU, 
BU, CU] 

2. olb whole numbers sf] ;d"x / C0ffTds integers sf] ;d"xdf sfd ug] { xf] eg] integers 
sf] ;d"xnfO{ Universal set sf] ¿kdf lng ;lsG5 .  

 

;dt'No ;d"x (Equivalent Set)  

b'O{ ;d"xx¿ A / B nfO{ equivalent ;d"x eGgsf] nflu b'j} ;d"xsf] Cordinal number 
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a/fa/ x'g'kb{5 . Equivalent ;d"xx¿nfO{ AB sf] ;ª\s]tn] hgfOG5 .  

pbfx/0f M A = {1, 2, 3} oxfF, n (A) = 3 

B = {p, q, r} oxfF, n (B) = 3 

To;}n] AB  

a/fa/ jf ;dfg ;d"x (Equal Set)  

b'O{ cf]6f ;d"xx¿ A / B Pscfk;df a/fa/ x'gsf] nflu b'j} ;d"xdf pxL / a/fa/ ;ªVofdf 

;b:ox¿ x'g'kb{5 . ;d"x A sf] x/]s ;b:o B df / ;d"x B sf] x/]s ;b:o A df x'g'kb{5 .  

pbfx/0f M olb, A = {p, q, r, s} / B = {p, s, r, q} eP 

o;}n] A=B 

gf]6 M  

a) ;a} equal set nfO{ equivalent set elgG5 t/ ;a} equivalent ;d"xnfO{ equal set eGg 

;lsb}g .   

b) ;d"xsf] k|:t'ltdf ;b:ox¿sf] j|mdnfO{ dxTTj lbOFb}g .  

 

cnlUuPsf ;d"x (Disjoint Set) 

olb b'O{ cf]6f ;d"x A / B df s'g} klg ;femf ;b:o 5}gg\ eg] A / B nfO{ cnlUuPsf ;d"x 

elgG5 .   

pbfx/0f M olb, A = {x : x is a prime number} / B = {x : x is a composite number) s'g} b'O{ 

;d"xx¿ 5g\ . oL b'j} ;d"x A / B df s'g} klg ;b:o ;femf gePsf] x'Fbf logLx¿ 

cnlUuPsf jf 5'6\l6Psf ;d"xx¿ x'g\ .  

vlK6Psf ;d"x (Overlapping Set) 

olb b'O{ cf]6f ;d"x A / B df slDtdf Pp6f dfq ;femf ;b:o 5g\ eg] A / B nfO{ 

vlK6Psf ;d"x elgG5 .   

pbfx/0f M olb, A = {x:x is a prime number} / B = {x:x is a natural number less than 5) b'O{ 
;d"xx¿ 5g\ . oL b'j} ;d"x A / B df ;femf ;b:o ePsf] x'Fbf logLx¿ vlK6Psf ;d"xx¿ 

x'g\ .  

;d"xsf] ;+of]hg (Union of Sets) 

b'O{ jf b'O{eGbf a9L ;d"xx¿sf] ;+of]hg (union) eg]sf] Pp6f gofF ;d"x xf] h;n] ;a} 

;d"xx¿sf] ;b:ox¿nfO{ cfˆgf] ;b:osf] ¿kdf JofVof ub{5 t/ ;femf jf pxL 

;b:ox¿nfO{ bf]x¥ofpg' kb{}g .   

;d"xx¿sf] union nfO{  n] ;ª\s]tn] hgfOG5 .  

dfgf}F A = {2, 4, 5, 6} / B = {4, 6, 7, 8} 5g\ . b'j} ;d"xsf] 

;b:ox¿nfO{ gbf]xf]¥ofO{ gofF ;d"x agfpFbf aGg] ;d"x, 

AB = {2, 4, 5, 6, 7, 8}, A / B sf] Union xf] . b'O{ cf]6f ;d"xx¿ 

A / B sf] union nfO{ AB n] hgfOG5 . h;nfO{ A union B eg]/ 
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kl9G5 .  

                            

ul0ftLo efiffdf, AB = {x : x  A or x  B}  

o;}n] olb x(AB)   xA or xB   

To;/L g} olb x(AB)  xA & xB  

o;}n] lrqdf 5fFof kf/]sf] If]qsf] AB nfO{ hgfpFb5 .  

o;}n], dflysf] JofVofaf6 xfdL A(AB) / B(AB) n]Vg ;S5f}+ . 

Union of set sf s]xL properties x¿ lgDgfg';f/ M  

i. AB = BA  

ii. A(BC) = (AB) C  

iii. A = A  

iv. AA = A  

v. UA = U 

 

;d"xsf] k|ltR5]bg (Intersesion of sets)  

b'O{ jf a9L ;d"xsf] k|ltR5]bg (intersection) eg]sf] Pp6f gofF 

;d"x xf] h;n] ;a} ;d"xdf ePsf ;femf ;b:ox¿nfO{ dfq 

;d]6\b5 .  

b'O{ cf]6f ;d"xx¿ A / B sf] intersection nfO{ AB n]  

hgfOG5 .  

dfgfF}  A = {2, 3, 4, 5, 6} / B = {3, 5, 7, 9}  

oL b'O{ ;d"xx¿df 3 / 5 b'j} ;femf ;b:ox¿ ePsfn] AB = {3, 5} x'G5 .  

                             

ul0ftLo ¿kdf AB = {x : xA & xB)  

olb, x  AB,  xA & xB  

t/, xAB,  xA or xB  

To;}n] lrqdf shaded region n] AB nfO{ hgfpFb5 .  

Intersection of set sf Properties x¿ lgDgfg';f/ M  

i. AB = BA  

ii. (AB)C = A(BC)  

iii. A =  

iv. UA = A  

v AA = A  
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vi. A(BC) = (AB)  (AC)  

vii. A(BC) = (AB)  (AC)  

 

;d"xx¿sf] km/s (Differene of Two Sets)   

b'O{ cf]6f ;d"xx¿ A / B sf] difference nfO{ A-B / 

B-A n] hgfOG5 / b'j} difference x¿ Universal set 
sf] pk;d"x x'G5g\ . A-B n] ;d"x A df dfq ePsf] 

;b:ox¿nfO{ / B-A n] ;d"x B df ePsf 

;b:ox¿nfO{ dfq ;+nUg ub{5 .   

ul0ftLo ¿kdf, A-B = {x : x A and xB} 

A-B Pp6f ;d"x h;n] ;d"x A df /x]sf] tL ;b:ox¿nfO{ ;d]6\5 h'g ;d"x B df /x]sf]  

x'Fb}g . 

olb xA - B  xA and xB  

 lrqdf shaded region n] A-B hgfpFb5 .  

Note : A-B  A  

To;/L g} difference B-A Pp6f ;d"x xf] h;n] Set B df dfq kg{] t/ A df gkg{] 

;b:ox¿nfO{ dfq ;b:osf] ¿kdf ;d]6\5 . To;}n] B-A = {x : xB but xA} 

lrqdf Shaded region n] B-A nfO{ hgfpFb5 .  

Note :  

-s_ B-AB  

-v_ olb AB eP A-B =  / 

-u_  olb AB =  eP A-B = A x'G5 .  

-3_ A-B = AB' 

-ª_  A - (BC) = (A-B)  (A-C)  

-r_ A - (BC) = (A-B)  (A-C)  

 

pbfx/0f M olb A = {2, 3, 4, 5, 6, 7} / B = {3, 5, 7, 9, 11, 13} eP A-B / B-A kTtf 

nufpg'xf];\ .  

;dfwfg M oxfF, A-B = {2, 4, 6}, / B-A = {9, 11, 13} 

;d"xsf] k'/s (Complement of Set) 

;d"x A sf] k"/s (complement) eg]sf] Pp6f ;d"x xf] 

h;df ;d"x A sf] ;b:o afx]s Universal Set sf] ;Dk"0f{ 

;b:ox¿nfO{ ;d]l6Psf] x'G5 . ;d"x A sf] Complement 
nfO{ A', A  jf Ac  n] hgfOG5 . difference sf] k|of]u ubf{ 
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A  = U-A x'G5 . lrqdf Shaded region n] A  nfO{ hgfpF5 . 

ul0ftLo efiffdf, A  = {x : x  U, but xA}  

   

pbfx/0f M olb U = {1, 2, 3, 4, 5, 6} / A = {1, 2} eP A  = {3, 4, 5, 6} x'G5 .  

Note :  

-s_ Universsal set sf] complement set Pp6f empty set xf] . i.e. U =  

-v_ Empty set sf] complement set Pp6f universal set xf] . i.e.  = U 

-u_ s'g} klg ;d"x / To;sf] complement ;d"x Pscfk;df disjoint x'G5g\ .  

 

pbfx/0f M dfgf}F U / A j|mdzM Natural numbers / even numbers sf] ;d"x x'g, eg] A  odd 
numbers sf] ;d"x x'G5 .  

Complement sets sf properties lgDgfg';f/ 5g\ .  

i. AA' = A'A = U  
ii. (AA')) =  

iii. (AB)'  A'B'  
iv. (AB)' = A'B'  
v. (A')' = A  

vi. ' = U  
vii. U' =  

;d"xx¿sf] ;dldtLo km/s (Symmetric Difference of Sets)  

b'O{ cf]6f ;d"xx¿ A / B sf] Symmetric difference nfO{ 

AB n] hgfOG5 h'g U ;d"xsf] pk;d"x x'G5 .  

AB = (A - B)  (B - A) = {x : x  AB}  

ul0ftLo ¿kdf, AB = {x : [xA & x B] or [xB and xA]} 

lrqdf 5fofF kf/]sf] If]qn] AB nfO{ hgfpF5 . h;n] ;d"x A jf 
;d"x B sf] ;b:ox¿nfO{ ;+nUg u/fpFb5 t/ b'j}df kg{] ;b:onfO{ 

u/fpFb}g .  

AB nfO{ (AB) - (BA) ¿kdf klg JofVof ug{ ;lsG5 .  

ca,  

 A = A, AA =  ;DaGw ;w}F ;To /xG5 .  

 

u'0fx¿  

-s_ AB = BA  
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(d) A / B universal set sf] subset ;fy} ;d"x A, B sf] pk;d"x x'Fbf  pbfx/0f M olb, U = 
{1, 3, 5, 7, 9}, A = {3, 5} / B = {1, 3, 5} eP,  

 Pp6f j[Ttsf]leq kg{] u/L csf{] j[Tt lvRg'xf];\ .  

 ;d"x A sf ;b:ox¿ leqk6\l6sf] circle df n]Vg'xf];\ .  

 ;d"x B sf afFsL ;b:ox¿ A j[Ttsf] aflx/ t/ j[Tt B sf]leq n]Vg'xf];\ .  

 A / B ;d"xsf ;b:ox¿ afx]s Universal set sf] ;b:ox¿ b'j} j[Ttsf] aflx/ t/ 

rectangleleq n]Vg'xf];\ . tn lbOPsf] Venn-diagram sf] cjnf]sg ug'{xf];\ . 5fof+lst 

efun] ;d"xsf] k|ltlglwTj ub{5 . kTtf nufpg'xf];\ . 

 

 

 

 

 

pbfx/0f M lbOPsf] Venn-diagram k|of]u u/L lgDgfg';f/ ;d"x kTtfnufpg'xf];\ .  

(a) AB      (b) AB  (c) A'   (d) B-A 

(e) (AB)'      (f) (AB)' 

;dfwfg M oxfF U = {a, b, c, d, e, f, g, h, i, j} 

A = {a, b, c, d, f} 
B = {d, f, e, g}  

AB = {a, b, c, d, e, f, g} 

AB = {d, f}  

A  = {e, g, h, i, j} 
B-A = {e, g} 

(AB)' = {a, b, c, e, g, h, i, j} 

AB) = {h, i, j} 
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;d"xsf] u0fgftdstfsf u'0fx¿ (Cardinal Properties of Set) 

 olb U n] ;j{JofkL ;d"x / A, B / C ;Lldt ;d"x x'g\ eg]  

-s_ n(A - B)  = n(A) - n(AB)  

i.e. n(A - B) + n (AB) = n(A)  

-v_ n(AB) = n(A) +  n(B) - n(AB)  

-u_ n(AB) = n(A) + n(B) olb A / B disjoint ;d"xx¿ x'g\ eg]  

-3_ n(AB) = n(A - B)  (B - A)  

= n(A - B) + n (B - A) lsgeg] A - B / B - A disjoint ;d"x  

= n(A) - n(AB) + n(B) - n(AB)  

= n(A)  n(B) - 2.n(AB)  

-ª_ n(ABC) = n(A) + n(B) + n(C) - n(AB) - n(BC) - n(AC) + n(ABC)   

-r_ Pp6f dfq ;d"xdf kg{] ;b:ox¿ ;ª\Vof  

  = n(A) + n(B) + n(C) - 2.n(AB) - 2.n(BC) - 2.n(A - C) + 3.n (ABC)  

-5_ b'O{ cf]6f dfq ;d"xdf kg{] ;b:ox¿ ;ª\Vof  

  = n(AB) + n(BC)  n(CA) - 3.n (ABC)  

-h_ n(A'B') = n(AB)' = n(U) - n(AB)  

-em_ n(A'B') = n(AB)' = n(U) - n(AB)  

n(AB) = n(A) + n(B) - n(AB) sf] wf/0ff  

lrqdf AB n] b'O{ cf]6f j[Tt lrqsf ltg cf]6f cnlUuPsf If]qnfO{ hgfpF5 . h;df 

b]j|]af6 j|mdzM A - B, AB / B - A x'g\ .  

                       

h;df xfdL  n(A) = n(A - B) + n(AB) /  

  n(B) = n(B - A) + n(AB)  

n]Vg ;Sb5f}+ . ca  

 n(AB) = n(A - B) + n(AB) + n(B - A)  

= n(A) - n(AB) + n(AB) + n(B) - n(AB)  

= n(A) + n(B) - n(AB)  

oL ;DaGwx¿ tn lbOPsf] Venn-digram af6 k|i6 ¿kdf a'e\mg ;lsG5 .  

 

pbfx/0f M olb b'O{ cf]6f ;d"xx¿ P / Q df PQ df 40 cf]6f ;b:ox¿ 5g\ . P / Q df 

j|mdzM 22 / 28 ;b:ox¿ 5g\ eg] PQ df slt ;b:o 5g\ kTtf nufpg'xf];\ .  

;dfwfg M oxfF, n(PQ) = 40 
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 n(P) = 22 
 n(Q) = 28 

xfdLnfO{ yfxf 5 .  

 n(PQ) = n(P) + n(Q) - n(PQ) 

To;}n]  40 = 22 + 28 - n(PQ)  

To;sf/0f n(PQ) = 10 

pbfx/0f M Pp6f :s'nn] k|ltof]lutfdf ljleGg ljwfdf k'/:sf/ ljt/0f ubf{ 36 hgfn] g[Todf, 

12 hgfn] gf6sdf / 18 hgfn] ufogdf kfP5g\ . olb k'/:sf/ hDdf 45 hgfnfO{ / 4 hgfn] 

;a} ljwfdf k'/:sf/ kfP5g\ eg] slt hgfn] b'O{ ljwfdf dfq k'/:sf/ kfP5g\ .  

;dfwfg M oxfF, dfgf}+, g[Tosf] ;d"x, gf6ssf] ;d"x / ufogsf] ;d"xnfO{ j|mdzM A, B / C n] 

hgfpFbf, 

 n(A) = 36, n(B) = 12, n(C) = 18 

n(AB) = 45, n(ABC) = 4 

xfdLnfO{ yfxf 5, b'O{ ljwfdf dfq k'/:sf/ kfpg] k|ltof]lutf  

 = n(AB) + n(BC) + n(AC) - 3 × n(ABC)  

 = n(A) + n(B) + n(C) + n(ABC) - n(ABC) - 12 
 = 36 + 12 + 18 + 4 - 45 - 12 
 = 13 

pbfx/0f M Pp6f sIffdf hDdf 40 hgf ljBfyL{ dWo] 15 hgfn] lj|ms]6 / km'6an / 20 hgfn] 

lj|ms]6 v]Ng dg k/fpF5g\ eg] slt hgfn] km'6an dfq v]Ng dg k/fpF5g\ .  

;dfwfg M dfgf}+ lj|ms]6 / km'6an v]Ng] ;d"xnfO{ j|mdzM C / F n] hgfpFbf, 

oxfF, 

 n (CF) = 40, n(CF) = 15, n(C) = 20, no(F) = ?  

xfdLnfO{ yfxf 5  

n(CF) = n(C) + n(F) - n(CF)  
or, 40 = 20 + n (F) - 15 
or, 40 = 5 + n(F)  

To;}n]  n(F) = 35 

To;sf/0f n(F - C)  = n(F) - n(CF)  

= 35 - 15 = 20 

pbfx/0f M s'g} ljBfnosf 45 hgf ljBfyL{x¿ dWo] 10 hgf uLt ufpgdf dfq ;+nUg 5g\ . 

olb hDdf uLt ufpg] ;d"xdf 24 hgf 5g\ eg] slt hgf gfrdf dfq ;+nUg 5g\ < 

slt hgf b'j}df ;+nUg 5g\ < kTtf nufpg'xf];\ . 

;dfwfg M dfgf}F uLt ufpg] / gfRg] ;d"xnfO{ j|mdzM S / D n] hgfpFbf, 
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oxfF,  n(S) = 24, n(S-D) = 10, n(SD) = 45 

xfdLnfO{ yfxf 5,  

 n(S) = n(S - D) + n(SD) 

24 = 10 + n (SD)  

n (SD) = 14  

km]l/, n(SD) = n(S - D) + n(D - S) + n(SD) 

or,  45 = 10 + n(D - S) + 14 
or,  45 = 24  n(D - S)  
or,  n(D - S)  21 

o;sf/0f hDdf g[Todf dfq efu lng] ljBfyL{x¿ 21 hgf 5g\ . 

  

Draf
t



        161 

!!= tYofª\szf:q (Statistics) 
kl/ro (Introduction) 

  

dfgj ;Eotfsf] ;'?jft ;Fu;Fu} tYofª\szf:qsf] hGd ePsf] dflgG5 . k|frLg ;Eotfsf 

x]a|'; (Hebrews) tyf kmf/fx (Pharachs) h:tf dflg;x¿n] hg;ª\Vof / wg;DklTtsf] u0fgf 

(Census)  ug{ tYofª\szf:qsf] k|of]u u/]sf] kfOG5 . k|frLg u|L;sf] !$)) BC df e"ld 

;'wf/sf nflu hldgsf] tYofª\s ;ª\sng u/]sf] clen]v kfOG5 . t/ klg k|frLgsfnsf 

tYofª\sLo clen]vsf j:t'x¿ dflg;, wg;DklTt / hldg ePsf] cg'dfg ug]{ ul/Psf] 5 .  

tYofª\szf:q (Statistics) zAbsf] pTklTt Nofl6g zAb Status tyf O6flnog zAb Statista 
af6 cfPsf] b]lvG5 . oL b'j}sf] cy{ /fhgLlts l:ylt (Political state) eGg] x'G5 . t;y{ 

k|f/Dedf tYofª\szf:qnfO{ /fHo ;~rfngsf nflu /fHosf k|zf;snfO{ ljleGg kIfsf] 

hfgsf/L pknAw u/fpg] sfo{df k|of]u ul/GYof] . /fHosf] zf;s jf k|zf;snfO{ cfˆgf] 

b]zsf] hg;ª\Vof, ;DklTt ljj/0f tyf ;}lgs zlStsf] n]vfhf]vf ug{ tYofª\szf:qsf] 

pkof]u ePsf b[i6fGtx¿ k|frLgsfnsf Oltxf;df pNn]v 5 . Rames II n] 1400 BC df 

OlhK6sf] ;Dk"0f{ hldgsf] ;j]{If0f -gfkL_ u/]/ /fHo Joj:yf ug]{ k|of; u/]sf lyP . ef/tdf 

klg rGb|u'Kt ;f}o{ -322–298 BC_ n] ef/tjif{sf] hg;ª\Vofdf hGd, d[To' tyf s'n 

hg;ª\Vofsf] ;j]{If0f u/]sf lyP . g]kf]lnog af]gfkf6{sf] /fHo lj:tf/sf] ;dodf Oª\un}G8df 

o:t} sfo{x¿ ePsf lyP . hd{gLdf cfˆgf] /fHosf] jf:tljs hg;ª\Vof, ;}lgs zlSt, s[lif 

pTkfbg tyf cf}Bf]lus pTkfbgsf] cfFs8f 18 cf}+ ztfAbLdf /Ltk"j{s ;ª\sng u/]sf 

b[i6fGtx¿ kfOG5g\ . tYofª\szf:qnfO{ /fHo Joj:yfdf ;xof]u k'¥ofpgsf nflu 18 cf}F 

ztfAbLeGbf k"j{ o:tf y'k|} sfo{x¿ ePsf lyP tfklg ;g\ 1749 df cfP/ o; ljifonfO{ /fHo 

Joj:yfsf] lj1fgsf] ;+1fn] kl/eflift u/]sf]] kfOG5 . 

jt{dfg kl/j]zdf tYofª\szf:qnfO{ /fHo ;~Rffng Joj:yfdf dfq k|of]u ug]{ ljwfsf] ¿kdf 

;Lldt g/fvL Pp6f 5'6\6} ljwfsf] ¿kdf lng yflNfPsf] 5 . tYofª\szf:qsf] k|of]u Jo:yfkg, 

lj1fg, s[lif, jglj1fg, dgf]lj1fg, lzIffzf:q, ;dfhzf:q, hg;ª\Vofzf:q, vuf]nzf:q, 

cg';Gwfg cflb x/]s If]qdf Nofpg yflnPsf] 5 . o;sf] cWoog ljgf pko{'Qm If]qx¿sf] 

cWoog ck'/f] x'G5 . tYofª\szf:qn] cWoogsf If]qsf hfgsf/L tyf cfFs8fx¿ k|fKt u/L 

logLx¿sf] k|:t'tLs/0f tyf ljZn]if0fsf cfwf/df plrt lgisif{df k'Ug ;xof]u k'¥ofpF5 . of] 

Pp6f j}1flgs k|lj|mof xf] . h;df tYox¿sf] lgoldt cjnf]sg, ;ª\sng tyf ljZn]if0f u/L 

lgisif{df k'Ug] sfo{ x'G5 . tYofª\szf:qnfO{ cfFs8f jf ljlwsf] ¿kdf x]g{ ;lsG5 . ha 

tYofª\szf:qn] cfFs8fnfO{ hgfpFb5, Tolt a]nf ;Dk"0f{ hfgsf/LnfO{ ;fª\lVos ¿kdf JoSt 

ul/G5 . tYofª\szf:qn] cfFs8fsf] ;ª\sng, cfFs8fsf] k|:t'tLs/0f, cfFs8fsf] ljZn]if0f, 

ljZn]if0fsf] cfwf/df lgisif{ lgsfNg] / lgisif{nfO{ JofVof ug]{ tyf cy{k"0f{ k|:t'lt ug]{ sfo{ 

u5{ . 

tYofª\szf:qnfO{ ul0ftsf] dxTTjk"0f{ ljifosf] ¿kdf pEofpgdf k|m]Gr ul0ft1x¿ Blaise 
Pascal (1623-1662), Piere De Format (1606-1665) tyf :jL; ul0ft1 James Bernoulli 
(1654-1705) sf cd"No of]ubfgnfO{ e'Ng ;lsFb}g . cª\u]|h tYofª\szf:qL Sir Ronald (1890-
1962) sf dxTTjk"0f{ of]ubfgn] ubf{ pgnfO{ tYofª\szf:qsf lktf (Father of Statistics) sf 

gfdn] lrlgG5 .  
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;g\ 1960 sf] b;s otf ljZjljBfno :t/Lo lzIffsf] ¿kdf dfq lnOPsf] tYofª\szf:qnfO{ 

ljBfno :t/df ;dfj]z ug]{ dxTTjk"0f{ sbdx¿ rflnP . tt\kZrft tYofª\szf:qsf] 

k|f/lDes 1fg ljBfno :t/sf kf7\oj|mddf ;dfj]z ug{ yflnof] . ljBfno :t/df 

tYofª\szf:q lzIf0fsf] p2]Zo tYofª\sx¿ ;ª\sng u/L ;ª\u7gfTds k|:t'lt ug{ ;Sg], 

tYofª\snfO{ n]vflrqdf k|:t't ug{ ;Sg] tyf s]Gb|Lo k|j[lTt kTtf nufpg] ;fy} o;af6 k|fKt 

hfgsf/Laf6 lgisif{ lgsfNg] /x]sf 5g\ . tYofª\szf:q Jofjxfl/s ul0ft ePsfn] pko'{St 

p2]Zox¿ kl/k"lt{ ug{ Jofjxfl/s pbfx/0f lbO{ ljBfyL{nfO{ lj|mofsnfkdf ;+nUg u/fO{ b}lgs 

sfo{x¿af6 pbfx/0f lbO{ lzIf0f ug{ ;lsG5 .  

tYofª\szf:qsf] cy{ / kl/efiff (Meaning and Definition of Statistics) 
;fdfGo cy{df tYofª\szf:qn] ;ª\Vof jf tYonfO{ hgfpF5 . ;fdfGo dflg;x¿n] tYofª\s 

eGGf] ljlTts} ;ª\VofTds ;"rgfx¿ h:t} g]kfnsf] hg;ª\Vof, hGdb/, d[To'b/, sf/ b'3{6gf, 

ljBfnodf ePdf ljBfyL{ ;ª\Vof, lzIfs ;ª\Vof, u|fkm, rf6{ cflb eGGf] ;DemG5g\ . lsgls 

o:tf tYofª\sx¿ /]l8of], 6]lnlehg, kqklqsf cflbdf k|of]u ePsf] kfOG5 . ltgLx¿sf nflu 

of] g} tYofª\ssf] l7s cy{ xf] . jf:tjdf k|frLgsfndf tYofª\s zAb To; a]nfsf 

zf;sx¿n] /fHo Joj:yf ;~rfngsf] nflu cfjZos kg]{ ;"rgfx¿ ;ª\sng ug{ h:t} s/ 

;ª\sngsf gLlt tyf of]hgf agfpg, hg;ª\Vof, s[lif, ;}lgs zlSt cflbsf] af/]df gLlt 

lgwf{/0f ug{ k|of]u u/]sf] kfOG5 .  

o; afx]s tYofª\ssf cGo cy{ klg 5g\ . ;fdfGo dflg;x¿ h;n] o;sf] cWoog u/]sf 

x'Fb}gg\ pgLx¿ o;sf] cy{;Fu cgle1 x'G5g\ . jf:tjdf tYofª\szf:q Jofjxfl/s ul0ftsf] 

If]qdf Pp6f 1fgsf] e08f/ xf] h;sf cfˆg} ;ª\s]tx¿, kbfjnLx¿, ljifoj:t', ;fWo tyf 

k|ljlwx¿ 5g\ / o;sf] af/]df cWoog ug]{ dflg;n] dfq o;sf] af/]df 1fg k|fKt ug{ ;S5 . 

ljBfyL{x¿sf nflu tYofª\s zAbn] k|ltlglw gd'gfsf] ljz]iftf hgfpg] kl/0ffd eGg]  

a'emfpF5 . h:t} k|ltlglw gd'gfaf6 kTtf nufOPsf dfgx¿ DfWos, dlWosf cflb tYofª\s 

x'g\ . tYofª\szf:qsf] cWoogdf cfFs8fx¿sf] ;ª\sng, ;ª\slnt cfFs8fx¿sf] ;ª\u7g, 

k|:t'tLs/0f tyf ljZn]if0f ul/G5 . 

kl/efiff (Definition)M  

cfFs8fx¿sf] ;ª\sng, ;ª\slnt cfFs8fx¿sf] ;ª\u7g, k|:t'tLs/0f tyf ljZn]if0fsf ;fy} 

ljZn]if0fsf cfwf/df j}B tyf ;xL lgisif{ lgsfNg tyf dxTTjk"0f{ lg0f{o lng] j}1flgs ljlw 

g} tYofª\szf:q xf] . tYofª\szf:qnfO{ Best / Kahn n] ;ª\VofTds tYox¿nfO{ ;ª\sng 

ug]{, ljZn]if0f ug]{ tyf JofVof ug]{ k|ljlwx¿sf] ul0ftLo ;+/rgf eg]sf 5g\ . (Statistics is a 
body of mathematical techniques or processes for gathering, organizing, analyzing and 
interpreting numerical data). 

Zf}lIfs If]qdf ljleGg lsl;dsf k/LIffx¿sf] dfWodaf6 ljBfyL{x¿sf] z}lIfs pknlAw;Fu 

;DalGwt hfgsf/Lx¿nfO{ ;ª\sng ug]{, k|:t'tLs/0f ug]{, ljZn]if0f tyf JofVof ug]{ sfo{df 

tYofª\szf:qnfO{ k|of]u ul/G5 . o;n] dfkgsf] dfWodaf6 k|fKt sf]/f tYofª\s (Raw 
Score) nfO{ ljleGg tl/sfaf6 ljZn]if0f ug]{ / cfjZos lgisif{ lgsfNg, pko'St 9ª\uaf6 

;ª\u7g ug{ ;xof]u ub{5 .  
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z}lIfs If]qdf tYofª\szf:qsf] pkof]lutf jf k|of]u (Uses or Implications of Statistics in 
Education)  

 ljBfnosf z}lIfs tYofª\snfO{ :ki6 / cy{k"0f{ 9ª\uaf6 Jojl:yt ug{  

 ljbofyL{sf pknlAw;Fu ;DalGwt tYofª\snfO{ j}1flgs 9+un] k|:t'tLs/0f, t'ngf, 

ljZn]if0f tyf JofVof ug{  

 ljleGg z}lIfs tYofª\sx¿nfO{ lrqfTds k|:t'lts/0f -n]vflrq, j[Ttlrq, /]vflrq 

cflb_ ug{  

 jf:tljs / :ki6 tYofª\ssf] t'ngf u/L k|efjsf/L d"Nofª\sg ug{  

 z}lIfs If]qdf ljbofyL{x¿sf] 5gf]6, juL{s/0f, kyk|b;{g h:tf sfo{ ug{  

 ljBfyL{sf] z}lIfs k|ultsf] ljj/0f pknAw u/fpg  

 k/LIff kl/0ffdnfO{ j}1flgs 9ª\un] JofVof tyf ljZn]if0f ug{  

 cfjZos z}lIfs tYofª\ssf] pkof]u u/L ljBfno ;'wf/ of]hgf lgdf{0f ug{  

 z}lIfs tyf k|zf;lgs clen]vnfO{ r':t, b'?:t /fVg  

 z}lIfs I]fqdf ljleGg lsl;dsf cg';Gwfg ug{  

 

tYofª\szf:qLo kbx¿ (Statistical Terms) 

tYofª\szf:qdf af/Daf/ k|of]udf cfO/xg] s]xL kbx¿nfO{ lgDgcg';f/ k|:t't ul/Psf] 5 M 

 

cfFs8f (Data) 
s'g} klg JolSt, j:t', 36gf jf tYo;Fu ;DalGwt hfgsf/LnfO{ ;ª\VofTds ¿kdf JoSt 

ul/g] cª\s jf ;ª\VofnfO{ cfFs8f (Data) elgG5 . cfFs8fnfO{ pko'St 9ª\uaf6 juL{s/0f jf 

ljZn]if0f u/]/ dfq t'ngf ug{ tyf lgisif{ lgsfNg ;lsG5 . pbfx/0fsf] nflu ljBfyL{sf] 

k/LIffsf] k|fKtfª\s, prfO, tf}n, s'g} ufpFsf] hg;ª\Vof, 3/w'/L ;ª\Vof, s]6fs]6Lx¿sf] ;ª\Vof 

cflb . 

 

cjuL{s[t cfFs8f (Ungrouped Data) 
s'g} klg cfFs8f yf]/} ;ª\Vofdf 5 / o;nfO{ lglZrt tl/sfn] ;ª\u7g gu/L klg a'‰g jf 

u0fgf ug{ ;lsG5 eg] To:tf] cfFs8fNffO{ cjuL{s[t cfFs8f (Ungrouped Data) elgG5 . 

cfFs8fnfO{ To;sf] cfsf/, :j¿k tyf k|s[ltsf] cfwf/df ljleGg 9ª\uaf6 juL{s/0f tyf 

;ª\u7g ul/G5 . pbfx/0fsf] nflu sIff ^ sf * hgf ljBfyL{x¿sf] k/LIffsf] k|fKtfª\s 

j|mdzM 12, 14, 22, 25, 30, 35, 40, 44 5 eg] o:tf] cj:yfdf cfFs8fnfO{ juL{s/0f  

ul/Fb}g . 
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juL{s[t cfFs8f (Grouped Data) 
olb k|fKt cfFs8f ;fdfGotof 30 eGbf a9L 5 eg] To;nfO{ JofVof tyf ljZn]if0f ug{ 

lglZrt cfwf/df juL{s/0f ul/G5 . o;/L juL{s/0f ul/Psf] cfFs8fnfO{ juL{s[t cfFs8f 

(Grouped Data) elgG5 . pbfx/0fsf] nflu sIff ^ sf 15 hgf ljBfyL{x¿sf] pd]/  11, 13, 
12, 11, 13, 12, 10, 14, 10, 11, 12, 14, 11, 14, 15 5 eg] o:tf] cj:yfdf cfFs8fnfO{ 

lgDgcg';f/ juL{s/0f ug{ ;lsG5 M 

pd]/ 10 11 12 13 14 15 

ljBfyL{ ;ª\Vof  2 3 4 2 3 1 

 

sf]/f k|fKtfª\s (Raw Score) 
ljbofyL{sf] pTt/k'l:tsf k/LIf0f u/L pgLx¿n] kfPsf] cª\s, h;nfO{ lglZrt :j¿kdf 

gldnfO{ h:tfsf] t:t} pNn]v ul/Psf] x'G5, To:tf] tYofª\s÷k|fKtfª\s jf cª\snfO{  sf]/f 

k|fKtfª\s (Raw Score)  elgG5 . sf]/f k|fKtfª\s cy{k"0f{ gx'g'sf] ;fy} o;af6 ljBfyL{sf] 

pknlAw  :t/ 5'6\ofpg ;lsFb}g . 
 

k|zf]lwt k|fKtfª\s (Derived Score) 

ljBfyL{n] k|fKt u/]sf] sf]/f cª\snfO{ lglZrt cfwf/df ldnfO{ cy{k"0f{ tyf ljBfyL{sf] pknlAw 

:t/ 5'6\ofpg ;lsg] u/L tof/ ul/Psf] tYofª\snfO{ k|zf]lwt k|fKtfª\s (Derived Score)  
elgG5 . 

 

juf{Gt/÷cGt/fn (Class Interval) 

cfFs8fsf] lglZrt cGt/df x'g] lj:tf/nfO{ juf{Gt/ jf cGt/fn (Class Interval) elgG5 . 

o;n] lbOPsf b'O{ cf]6f cfFs8fx¿ lardf slt sltsf] ;ª\Vofdf cGo cfFs8fx¿ kb{5g\ eGg] 

hgfpF5 . pbfx/0fsf] nflu juf{Gt/ %–!) n] % / % eGbf a9L / !) eGbf ;fgf] aLrdf kg]{ 

ljBfyL{ ;ª\Vof slt xf] eGg] hgfpF5 . % nfO{ juf{Gt/sf] tNnf] l;df (Lower Limit) / !) 
nfO{ juf{Gt/sf] dflyNnf] l;df (Upper Limit) elgG5 . juf{Gt/nfO{ 5f]6s/Ldf C.I. jf i n] 

hgfOG5 . 

cfj[lTt÷af/Daf/tf (Frequency) 

s'g} klg cfFs8f, cª\s jf ;ª\Vof bf]xf]l/g] jf k6s k6s cfpg] u'0fnfO{ cfj[lTt jf 

af/Daf/tf (Frequency) elgG5 . pbfx/0fsf] nflu !) hgf ljBfyL{sf] k|fKtfª\s !), !@, !$, 

!$, !), !!, !), !@, !#, !) df !) Nofpg]sf] ;ª\Vof slt 5 jf !) slt k6s bf]xf]l/Psf] 

5 eGg' g} !) k|fKtfª\ssf] cfj[lTt xf] . o;nfO{ 5f]6s/Ldf F jf f  n] hgfOG5 . oxfF !) sf] 

cfj[lTt (f) = 4 5 . 
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>]0fL (Series) 

s'g} klg p:t} k|s[ltsf cfFs8fsf] Jojl:yt j|md jf Pskl5 csf]{ ub}{ cfpg] cfFs8fx¿sf] 

:j¿knfO{ >]0fL (Series) elgG5 . >]0fLdf kg]{ cfFs8fx¿ Pscfk;df ;DalGwt x'G5g\ . Pp6} 

:j¿k jf ljz]iftf ePsf cfFs8fx¿nfO{ dfq Pp6f >]0fLdf JoSt ug{ ;lsG5 . >]0fLnfO{ 

tYofª\szf:qdf JolStut >]0fL, vl08t >]0fL / cljl5Gg >]0fL u/L # lsl;daf6 JoSt ug{ 

;lsG5 . 

 

JolStut >]0fL (Individual Series) 
s'g} klg >]0fLsf] cfFs8fn] JolSt ljz]ifsf] hfgsf/LnfO{ dfq k|ltlglwTj ub{5 eg] To:tf] 

>]0fLnfO{ JolStut >]0fL (Individual Series) elgG5 . pbfx/0fsf] nflu s'g} sIffsf !) 

hgf ljBfyL{n] Pp6f ljifodf k|fKt u/]sf] k|fKtfª\snfO{ lgDgfg';f/ JolStut >]0fLdf JoSt 

ug{ ;lsG5 .  

25,  22,  20,  25,  22,  20,  22,  22,  20,  21 
o; >]0fLdf k|To]s cfFs8fn] Ps Ps hgf ljBfyL{sf] k|fKtfª\snfO{ hgfpF5 . 

 
vl08t >]0fL (Discrete Series) 
s'g} klg JolSt ljz]ifsf] k|fKtfª\s jf hfgsf/LnfO{ 5'6\6f5'6\6} ¿kdf glbO{ Pp6} k|fKtfª\s 

ePsf ljBfyL{nfO{ cfj[lTtdf 5'6\ofO{ JoSt ul/g] >]0fLnfO{ vl08t >]0fL (Discrete Series) 
elgG5 . csf]{  zAbdf eGbf s'g} klg JolSt, ljifo, 36gf cflbsf u'0fx¿ jf ljz]iftfx¿nfO{ 

vl08t ug{ ;lsb}g, Tof] u'0f jf ljz]iftf k"0f{ ;ª\Vofdf cfpF5 eg] To:tf] >]0fLnfO{ vl08t 

>]0fL elgG5 . h:t} dflg;, 3/, sf]7fsf] ;ª\Vof cflb tYofª\ssf] ¿kdf lng' 5 eg] 

logLx¿nfO{ b;dnjdf lng ;lsGg . o:tf ;ª\VofnfO{ k"0f{ ;ª\Vofdf n]vL vl08t >]0fLdf 

/fvL af/Daf/tf b]vfpg' kb{5 . pbfx/0fsf] nflu dfly !) hgf ljBfyL{n] k|fKt u/]sf] 

cª\snfO{ vl08t >]0fLdf lgDg cg';f/ n]Vg ;lsG5 M 

k|fKtfª\s (x) ljBfyL{ ;ª\Vof (f) 

20 3 

21 1 

22 4 

25 2 

 

cljlR5Gg >]0fL (Continuous Series) 

s'g} klg tYofª\snfO{ a9\bf] jf 36\bf] cljlR5Gg juf{Gt/df JoSt ul/g] >]0fLnfO{ cljlR5Gg 

>]0fL (Continuous Series) elgG5 . o; tYofª\snfO{ ljleGg juf{Gt/df afF8L pSt 

juf{Gt/df kg]{ ljBfyL{sf] ;ª\Vof -cfj[lTt_ ;d]t pNn]v ul/Psf] x'G5 . csf]{ zAbdf EfGbf 
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s'g} klg ljifo jf 36gfsf tYofª\sx¿nfO{ ;fgf ;fgf efu jf c+zdf 6'j|mf ug{ ;lsg] 

tYofª\snfO{ cljlR5Gg >]0fL tYofª\s elgG5 .  

cljlR5Gg >]0fLdf tYofª\snfO{ ;fgf] ;fgf] PsfOdf klg dfkg ug{ ;lsG5 lsgeg] Pp6f 

rnsf] u'0f / csf]{  rnsf] u'0f lardf Gap geO lg/Gt/ x'G5 . 

;fdfGotof tYofª\szf:qn] rf/ cf]6f s'/fx¿df hf]8 lbPsf] x'G5 M 

 

 

!= tYofª\s ;ª\sng (Data Collection)M  

tYofª\szf:q cWoogsf] klxnf] sfo{ cfFs8fx¿ ;ª\sng ug'{ xf] . cWoog tyf cg';Gwfgsf] 

j|mddf ;ª\sng ul/Psf tYo, k|df0f, hfgsf/L jf ;"rgfx¿nfO{ tYofª\s÷cfFs8f (Data)  
elgG5 . cWoog jf cg';GwfgnfO{ p2]Zod"ns agfpgsf nflu o:tf ;"rgfx¿, dfg, 

tYofª\s jf tYox¿ Kf|of]u ul/G5 . cWoog jf cg';Gwfg k"/f ug{ cfjZos sRrf kbfYf{nfO{ 

g} tYofª\s eGg ;lsG5 . h;/L Pp6f 3/ agfpg OF6f, l;d]G6, 58 rflxG5 To;/L g} 

cg';Gwfgsf nflu tYofª\sx¿sf] cfjZostf kb{5 . tYofª\sx¿ ;ª\VofTds / u'0ffTds u/L 

b'O{ k|sf/sf x'G5g\ .  

z}lIfs cg';Gwfgdf ;ª\VofTds tYofª\snfO{ a9L k|of]u x'G5 . u'0ffTds tYofª\snfO{ klg 

pko'St ljlw tyf lgodsf] k|of]u u/L ;ª\VofTds ¿kdf kl/jt{g ug{ ;lsG5 . t;y{ 

tYofª\snfO{ ;ª\VofTds ¿kdf JoSt ug{ ;lsg] ljifoj:t'sf] ¿kdf klg lnOG5 . tYofª\s 

ljgf cg';Gwfg k"/f ug{ ;lsFb}g . cg';Gwfgstf{n] tYofª\ss} dfWodåf/f p2]Zo jf 

uGtJotkm{ pGd"v x'g] ePsf]n] tYofª\snfO{ cg';Gwfgsf] d]?b08sf] ¿kdf lnOG5 . cWoog 

tyf cg';Gwfgdf k|of]u x'g] tYofª\sx¿ b'O{ lsl;daf6 k|fKt ug{ ;lsG5, h'g lGfDg 5g\ .  

 

k|fylds tYofª\s (Primary Data)M  

cg';Gwfgstf{n] ;DalGwt If]qdf cfkm} uP/ jf u0fsx¿ k7fP/ klxnf] k6s ;ª\sng ul/g] 

tYofª\sx¿nfO{ k|fylds tYofª\s eGb5g\ . o:tf tYofª\sx¿nfO{ df}lns tYofª\sx¿ klg 

eGg ;lsG5 . k|ZgfjnL, cjnf]sg, cGt/jftf{, k/LIf0f cflb dfWodaf6 k|fylds tYofª\sx¿ 

;ª\sng ug{ ;lsG5 . cg';Gwfg gofF s'/fsf] vf]hL ePsf]n] k|fylds tYofª\snfO{ 

cg';Gwfgsf] dxTTjKf"0f{ ;fwg dflgG5 .  k|fylds tYofª\sx¿ klxnf] k6s cg';Gwfgstf{åf/f 

;ª\sng ul/g] ePsf]n] k|fKt ug{ / u0fgf ug{ sl7g x'g] eP klg jf:tljs / oyfy{ 

;"rgfx¿ kfpg ;lsG5 . k|fylds tYofª\ssf s]xL pbfx/0fx¿ lgDgcg';f/ k|:t't ul/Psf 

5g\ .  

!= sIff ;ftdf cWoog/t 30 hgf ljBfyL{x¿n] ul0ftsf] k/LIffdf kfPsf] k|fKtfª\s o; 

 k|sf/ 5g\ .  

   45,  33,  76,  80,  52,  48,  35,   88,  97,   65,  76,  40,  81,  60,  33,  
     54,  75,  45,  77,  37,  24,  54,   65,  90,   25,  65,   65,  44,  67,  89 
@= sIff kfFrdf cWoog/t 20 hgf ljBfyL{x¿sf] tf}n (K.G.df) o; k|sf/ 5g\ .  

   24, 33, 42, 30, 32, 34, 43, 35, 30, 45, 34, 34, 41, 40, 43, 34, 35, 31, 36, 32, 
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#= Pp6f ufpFsf 60 kl/jf/sf s]6fs]6Lx¿sf] ljj/0f o; k|sf/ 5g\ .  

   1, 5, 3, 3, 0, 4, 2, 0, 5, 2, 4, 2, 3, 5, 1, 3, 2, 1, 2, 3, 4, 0, 4, 1, 3, 1, 2, 0, 3, 3,  
     5, 4, 2, 1, 0, 1, 2, 1, 3, 2, 2, 4, 5, 4, 3, 2, 2, 0, 2, 1, 3, 1, 1, 5, 4, 4, 2, 1, 2, 1 
 

låtLos tYofª\s (Secondary Data)M 

 ;do, k|fKt ;fwg / cfly{s ;Lldttfn] cg';Gwfgstf{nfO{ ;a} cj:yfdf cfkm}n] df}lns 

tYofª\sx¿ ;ª\sng ug{ sl7gfO{ kg{ ;S5 . o:tf cj:yfdf cg';Gwfgstf{n] c¿af6 

;ª\sng ul/Psf tYofª\sx¿nfO{ klg k|of]udf Nofpg'kg]{ x'G5 . o:tf tYofª\sx¿nfO{ 

l4tLos tYofª\s eGb5g\ . s'g} Pp6f p2]Zon] ;ª\sng ul/Psf tYofª\sx¿ kl5Nnf 

cg';Gwfgstf{x¿sf nflu l4tLos x'g] ub{5g\ . ljleGg JolSt, ;/sf/L tyf u}x| ;/sf/L 

;ª\3 ;+:yfn] tof/ kf/]sf cg';Gwfg k|ltj]bg cflb cg';Gwfg sfo{sf nflu k|of]u ug{ 

;lsG5 . o:tf] tYofª\s g} låtLos tYofª\s xf] . 

k|fylds / l4tLos tYofª\sdf km/s s]jn k|of]ustf{sf] :yfgdf dfq x'G5 . s'g} 

cg';Gwfgstf{n] ;ª\sng u/]sf tYofª\s p;sf nflu k|fylds eP ltg} tYofª\sx¿ csf]{ 

JolStn] pkof]u ubf{ låtLos x'g hfG5 . h:t} lzIff dGqfnon] lzIff ;DaGwL ;ª\sng 

u/]sf tYofª\sx¿ p;sf nflu k|fylds x'G5g\ eg] cGo pkof]ustf{sf lglDt logLx¿ 

l4tLos aGg hfG5g\ . To:t} u/L sIff * sf ljBfyL{x¿sf] HofldtLo Ifdtfsf] cWoog ug'{ 

kbf{ sIffdf lzIfs cfk}mFn] k|Zgkq lgdf{0f u/L ;ª\sng ul/Psf] tYofª\s k|fylds :t/sf] 

x'G5 eg] ljifo lzIfsn] lnPsf] k/LIffsf] k|fKtfª\snfO{ k|of]u ul/of] eg] of] låtLos :t/sf] 

tYofª\s x'G5 .  

 

@= tYofª\ssf] ;ª\u7g tyf k|:t'tLs/0f 

k|fylds r/0fdf ;ª\slnt sf]/f tYofª\saf6 cWoogsf] nflu pkof]u ug{, JofVof, ljZn]if0f 

tyf t'ngf u/L lgisif{ lgsfNg sl7g x'G5 . t;y{ tYofª\szf:qdf tYofª\s ;ª\sng u/]kl5 

bf];|f] r/0fdf tYofª\ssf] ;ª\u7g ug]{ tyf k|:t'lt ug]{ ul/G5 . ;ª\ul7t tYofª\sx¿n] 

hfgsf/LnfO{ ;xh} a'‰g / ;fdfGo lgisif{df k'Ug dbt k'¥ofpg] vfnsf x'G5g\ . tYofª\snfO{ 

;+ul7t ubf{ k|f/Dedf ;fgf]b]lv 7'nf] j|mddf ldnfP/ n]lvG5 . dflysf] pbfx/0fdf 60 
kl/jf/sf s]6fs]6Lx¿sf] ljj/0fnfO{ ;fgf] b]lv 7'nf]sf] j|mddf ltkl;ncg';f/ ldnfP /fVg 

;lsG5 .  

   0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,  
     2, 2, 2, 2, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 5, 5, 5, 5, 5 
o;/L tYofª\snfO{ ;fgf]b]lv 7'nf]sf] j|mddf ldnfP/ k|:t't u/]kl5 o;nfO{ ;ª\Vof hgfpg] 

;ª\s]t (Variable) sf] nx/df ;ª\Vofx¿ / tL ;ª\Vofx¿sf] af/Daf/tf (frequency) csf]{ 

nx/df /fvL tflnsf agfO{  tYofª\snfO{ k|:t't ug{ ;lsG5 . dflysf] sf]/f tYofª\snfO{ 

tflnsfdf lgDg cg';f/ k|:t't ug{ ;lsG5 . 
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s]6fs]6L (x) kl/jf/ ;ª\Vof (Tally marks df) Aff/Daf/tf (f) 

0 | | | |       | 6 

1 | | | |       | | | |       | | |  13 

2 | | | |       | | | |       | | | |        15 

3 | | | |       | | | |       |  11 

4 | | | |       | | | |        9 

5 | | | |       |  6 

 hDdf 60 

 

tYofª\ssf] n]vflrqdf k|:t'tLs/0f (Graphical  Presentation of Data) M 

tYofª\snfO{ tflnsfdf k|:t't ubf{ ;Af} dflg;n] o;nfO{ ;xh} ga'‰g] x'g ;S5g\ . t;y{ Ps} 

emnsdf ;a}n] ;xh} a'‰g] u/L lrq jf n]vflrqdf tYofª\snfO{ k|:t't ubf{ hfgsf/Lx¿ 

k|fKt ug{ / ;fdfGoLs/0f ug{ ;lhnf] x'G5 . tYofª\snfO{ n]vflrqdf k|:t't ubf{ tYofª\ssf] 

k|s[lt cg';f/ km/s km/s tl/sf jf pkfox¿ ckgfpg ;lsG5 . ljBfyL{n] tYofª\snfO{ 

n]vflrqdf k|:t't ubf{ Pp6} tYofª\snfO{ j}slNks tl/sfn] JoSt ubf{ l;sfO :yfoL x'g'sf 

;fy} Ps k|sf/sf] cfTd ;Gt'li6sf] k|Tofe"lt klg x'g ;Sb5 . ;fdfGo tl/sfn] eGbf 

n]vflrqdf tYofª\snfO{ k|:t't ug'{ csf]{ Pp6f l;ksf] kIf klg xf] . tYofª\snfO{ tflnsf 

agfO;s]kl5 tnsf dWo] s'g} klg n]vflrqåf/f k|:t't ug{ ;lsG5 . tfklg tYofª\ssf] k|s[lt 

tyf cWoog, cg';Gwfgsf] p2]Zocg';f/ pko'St n]vflrq 5fg]/ k|:t't ug{' plrt x'G5 . 

tYofª\sx¿ k9\g tyf cWoog of]Uo agfpg logLx¿nfO{ tflnsf, cfj[lTt ljt/0f, u|fkm, lrq 

cflbdf k|:t't ug'{ kb{5 . ;fdfGotof tYofª\snfO{ lgDg tl/sfåf/f k|:t't ug{ ;lsG5 . 

 lrq n]vflrq (Pictograph) 
 j[Tt n]vflrq (Pie Diagram) 
 lx:6f]u|fd (Histogram) 
 :tDe /]vflrq (Bargraph) 
 /]vflrq (Line Graph) 
 ;l~rt af/Daf/tf aj|m (Cumulative frequency curve or ogive) 

 

lrq n]vflrq (Pictograph): 
lrqåf/f JoSt ul/Psf ;Gb]zx¿ hLjGt, j:t'ut x'G5g\ / a'‰g, wf/0ff agfpg jf 

;fdfGoLs/0f ug{ ;/n x'G5g\ . af/Daf/tf tflnsfdf JoSt tYofª\snfO{ hLjGt agfP/ 

k|:t't ug'{ k¥of] eg] lrqåf/f JoSt ug]{ tl/sfnfO{ lrqfTds n]vflrq jf lrqu|fd  elgG5 . 
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k|fKt tYofª\snfO{ cy{k"0f{ / ;lhnf];Fu  b]vfpg ;lsg] ePsfn] lrq n]vflrq kof{Kt dfqdf 

k|of]u ePsf] kfOG5 . o;df h'gs'/f k|:t't ug{ vf]lhPsf] xf], To;nfO{ ;f]xL j:t'sf] lrqn] 

hgfOG5 .  

pbfx/0fsf nflu tn tflnsfdf Pp6f ljBfnosf -@)^%–@)&) ;Dd_ ljBfyL{x¿sf] 

ljj/0fnfO{ b]vfOPsf] 5 .  

            Jfif{ 

ljBfyL{ ;ª\Vof 

@)^% @)^^ @)^& @)^* @)^( @)&) hDdf 

5fq 250 300 300 350 300 350 1850 

5fqf 300 300 200 400 350 450 2000 

hDdf 550 600 500 750 650 800 3850 

 

cWoogsf] lx;fjn] of] tflnsf g} hfgsf/Lsf nflu kof{Kt 5 . t/ o;nfO{ lrqåf/f JoSt 

ul/of] eg] of] w]/}n] a'‰g ;Sg] / cfsif{s klg x'G5 . oxL dfGotfdf lrqfTds n]vflrq agfO{ 

tYofª\snfO{ k|:t't ul/G5 . dfly lbOPsf] tYofª\snfO{ lrq n]vflrqdf lgDg cg';f/ k|:t't 

ug{ ;lsG5 .  

;do -

jif{_ 

ljBfyL{ ;ª\Vof 

5fq 5fqf 

@)^% 

 
 

@)^^ 

 
 

@)^& 

 
 

@)^* 
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@)^( 

 
 

@)&) 

 
 

 

lrq n]vflrqnfO{ z'4 ¿kdf JoSt ug{ sl7g eP klg of] Pp6f snfTds cf};t cleJolSt 

xf] . lzIf0fsf Jf}slNks tl/sfx¿ dWo] o;nfO{ k|of]u ug{ ;lsG5 . s]xL z}lIfs tyf 

Jofj;flos kqklqsfsf lj1fkgsf 6'j|mf agfP/ sIffsf]7fdf k|b;{g u/L ljBfyL{sf] ?lr 

a9fpg ;lsG5 .  

 

j[Ttlrq (Pie Chart) 

s'g} Pp6f ljifo jf If]q;Fu ;DalGwt tYofª\sx¿nfO{ Pp6f j[Ttsf] ljleGg lx:;fx¿df 

b]vfO{Psf] lrqnfO{ j[Tt u|fkm jf j[Ttlrq (Pie Chart) elgG5 . j[Ttlrqdf tYofª\ssf] hDdf 

af/Daf/tfnfO{ j[Ttsf] s]Gb|df 3600
 sf] sf]0f agfOG5 . lbOPsf] ;Dk"0f{ af/Daf/tfnfO{ l8u|Ldf 

abnL ;s]kl5 k|f]6\ofS6/sf] ;xfotfn] j[Ttv08df 5'6\ofOG5 . j[Ttlrqdf tYofª\sx¿nfO{ 

k|ltztdf klg b]vfpg ;lsG5 . j[Tt lrqnfO{ cem ;/n lsl;dn] agfpgsf nflu 

tYofª\snfO{ k|ltztdf k|:t't ug'{kb{5 . b'O{ jf b'O{ eGbf a9L tYofª\ssf] t'ngf ug{ o;nfO{ 

k|ltztdf b]vfOG5 . o;sf nflu k"/f j[TtnfO{ !))Ü Ö #^)° jf !Ü Ö #=^° u/L lgsfNg 

;lsG5 . j[Ttlrq lgdf{0f ubf{ lgDg k|lj|mofx¿ ckgfOG5  

 lbOPsf ;DKf"0f{ af/Daf/tf hf]8]/ of]ukmn lgsfNg]  

 lbOPsf af/Daf/tfsf] k|To]s PsfOnfO{ l8u|Ldf abNg hf]8kmnn] efu u/L 3600
 n] 

u'0fg ug]{  

 j[Ttdf cw{Jof; /]vf lvrL j|mdzM k|f]6\ofS6/sf] ;xfotfn] tf]lsPsf] gfk a/fa/ lrx\g 

nufO hf]8\g]  

 j[Ttdf tYofª\ssf] ljleGg ;d"xnfO{ b]vfpg /ª eg]{ jf 5fFof kfg]{  

 /ª e/]sf] jf 5fof kf/]sf] hfgsf/L ;ª\s]tdf b]vfpg]  

 
 dflysf] tflnsfdf lbOPsf] tYofª\snfO{ j[Tt n]vflrqdf lgDgcg';f/ b]vfpg ;lsG5 .  

hDdf lj\bofyL{ ;ª\Vof Ö     6           6   8      8   hgf  
To;}n], 3850 ljBfyL{ Ö  6  
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550 

600 

500 750 
650 

800 

1 hgf ljBfyL{ Ö (
   

    
)

0
 

ca, @)^% sf]  550 hgf ljBfyL{ Ö (
   

    
×  6 )          

@)^^ sf]  600 hgf ljBfyL{ Ö (
6  

    
×  6 )     6    

@)^& sf]  500  hgf ljBfyL{ Ö (
   

    
×  6 )     6 8   

@)^* sf]  750 hgf ljBfyL{ Ö (
   

    
×  6 )          

@)^( sf]  650 hgf ljBfyL{ Ö (
6  

    
×  6 )    6  8  

@)&) sf]  800 hgf ljBfyL{ Ö (
8  

    
×  6 )

0 = 74.80 

ca, of] hfgsf/Lsf cfwf/df j[TtnfO{ Sectors df  afF8]/ tYofª\ssf] k|:t'lt ul/G5 .  

 
o;k|sf/ j[Tt lrqsf] lgdf{0f ug{ l;sfO{;s]kl5 ljBfyL{x¿nfO{ klg lzIfsn] cf–

cfˆgf] 3/df x'g] vr{sf] ljj/0f, k[YjLdf ePsf] hldg / kfgLsf] efu, Ps lbgdf cfkm"n] 

ul/g] sfdsf nflu ;dosf] afF8kmfF8, Pp6f lgjf{rgdf pDd]bjf/x¿n] kfPsf] dt ;ª\Vof 

cflb tYofª\sx¿nfO{ j[Ttlrqdf k|:t't ug{ nufpg ;lsG5 .  

 

:tDe /]vflrq (Bargraph) 
Aff/Daf/tf tflnsfdf k|:t't tYofª\snfO{ :tDe n]vflrq agfP/ k|:t't ug]{ rng ;jf{lws 

¿kn] nf]slk|o 5 . o;nfO{ Ps cfoflds /]vflrq elgG5 . :tDe /]vflrq ;j{;fw/0fNffO{ 

a'‰g ;lhnf] 5 . ;fy} t'ngfTds cWoog ug{ / bL3{sfnLg :d/0f ug{ ;xof]u ub{5 . o;df 

ljBfyL{sf] k|fKtfª\s, ljBfyL{ ;ª\Vof jf cGo tYofª\snfO{ 5'6\6} :tDesf] ¿kdf JoSt ul/G5 . 

:tDe /]vflrqdf :tDesf] prfO{sf cfwf/df 7"nf,] ;fgf] jf w]/}, yf]/} 5'6\ofOG5 eg] o;sf] 

rf}8fOsf] vf;} dxTTj x'Fb}g . o;df :tDenfO{ cfsif{s / ;'xfpFbf] agfpg cfjZostfcg';f/ 

rf}8fO lng] ul/G5 . a/fa/ rf}8fO ePsf :tDesf] prfOn] af/Daf/tf hgfO{ :tDe n]vflrq 

agfpg ;lsG5 . 

 

:tDe /]vflrq lgdf{0f ubf{ Wofg lbg'kg]{ s'/fx¿ 

 cfsif{s (Attractive) M /]vflrq lgdf{0f ubf{ ?lrk"0f{ / cfsif{s x'g] u/L agfpg'kb{5 . 

cfsif{s lrqn] dfq} JolStsf] Wofg cfsif{0f u/L hfgsf/L k|bfg ub{5 . 

 zLif{s (Title) M /]vflrqn] s] b]vfPsf] 5 eGg] s'/f :ki6 kfg{ ;+lIfKt ¿kdf pko'St 

zLif{s /fVg'kb{5 . ;fdfGotof zLif{s /]vflrqsf] dfly /flvG5 . 

 cfsf/ (Size) M /]vflrqsf] cfsf/ sfuhsf] ;fO{hdf e/ kb{5 . sfuhsf] ;fOhcg';f/ 

ldNbf] x'g] u/L /]vflrq lgdf{0f ug'{kb{5 .  
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 pks/0f (Instruments) M /]vflrq agfpFbf HofldtLo pks/0fsf] ;xof]u lnO{ agfpg'  

kb{5 . ;s];Dd l;;fsndsf] k|of]u u/L /]vflrq agfpFbf pko'St x'G5 . 

 ;"rs (Index)M /]vflrqdf k|of]u ul/Psf] /ª, lrx\g tyf 5fof :ki6 x'g] u/L 

/]vflrqsf] Pp6f s'gfdf ;"rssf] k|of]u ug'{kb{5 .  

 prfO / rf}8fO (Height and Breadth) M /]vflrqsf] prfO / rf}8fOlarsf] cg'kft 

pko'St x'g'kb{5 . x]bf{  cfsif{s x'g] u/L prfO / rf}8fO ldnfpg'kb{5 . 

 cIf / gfksf] PsfO (Axes  and Scale)M /]vflrq lgdf{0f ug]{ tYofª\s / pknAw 

sfuhnfO{ ljrf/ u/L b'j} cIfsf] gfksf] PsfO lglZrt u/L cfFs8f ldnfP/ /fVg'kb{5 

. cIfdf gfk lnFbf ;Wf}F a/fa/ x'g] u/L lng'kb{5 . 

 ;kmf;'U3/ (Neat and Clean)M /]vflrq ;w}F ;kmf / ;'Gb/ agfpg'kb{5 . 

 

:TfDe /]vflrqnfO{ d'Votof # efudf afF8]/ x]g{ ;lsG5 . 

    != ;fwf/0f :tDe /]vflrq (Simple Bar Diagram) 

    @= v08] :tDe /]vflrq (Subdivided Bar Diagram) 

    #= ax':tDe /]vflrq (Multiple Bar Diagram) 

 

!= ;fwf/0f :tDe /]vflrq (Simple Bar Diagram) o; lsl;dsf] /]vflrq ;fdfGotof 

cIflt/ km}lnPsf] x'G5 . o;df :tDenfO{ 5'6\6f5'6\6} ¿kdf /flvPsf] x'G5 . dflysf] 

pbfx/0fdf lbOPsf] ljBfyL{x¿sf] ljj/0fnfO{  ;fwf/0f :tDe /]vflrqdf lgDgcg';f/ b]vfpg 

;lsG5 .  
M  
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@= v08] :tDe /]vflrq (Subdivided Bar Diagram) 
Pp6f r/sf dfgnfO{ :tDesf] ljleGg v08df b]vfOg] /]vflrqnfO{  v08] :tDe /]vflrq 
(Subdivided Bar Diagram) elgG5 . o;df klg ;/n /]vflrqdf em} :tDenfO{ 5'6\6f5'6\6} 

/flvPsf] x'G5 . o;sf] lgdf{0f ug{ lgDg sfo{ ul/G5 M 

 r/sf k|To]s s'n dfgaf6 5'6\6f5'6\6} :tDe lgdf{0f ug]{  

 k|To]s :tDenfO{ r/sf ljeflht dfgcg';f/ v08df lgdf{0f ug]{  

 :tDesf ljleGg v08nfO{ :ki6 b]vfpg /ª jf 5fof kf/L b]vfpg] 

Dfflysf] pbfx/0fdf lbOPsf] ljBfyL{x¿sf] ljj/0fnfO{ v08] :tDe lrqdf lgDgcg';f/ 

b]vfpg ;lsG5 . 

 

 

#= ax':tDe /]vflrq (Multiple Bar Diagram) 
b'O{ jf b'O{eGbf a9L r/x¿nfO{ 5'6\ofO{ /]vflrqdf b]vfpg ax':tDe /]vflrqsf] k|of]u ul/G5 . 

b'O{ jf ;f]eGbf a9L k/:k/ ;DalGwt r/x¿sf] t'ngfTds cWoog ug{ ax':tDe /]vflrqsf] 

k|of]u ul/G5 . o;df ;fwf/0f :tDe /]vflrqdf e}mF ljleGg r/x¿sf] :tDe lgdf{0f ul/G5 t/ 

Pp6} k|s[ltsf r/x¿ Ps} 7fpFdf hf]8]/ n]lvG5 . dflysf] pbfx/0fdf lbOPsf] ljBfyL{x¿sf] 

ljj/0fnfO{ ax':tDe /]vflrqdf lgDgcg';f/ b]vfpg ;lsG5 .  
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/]vflrq (Line Graph) 

;a} vfnsf tYofª\snfO{ Pp6} vfn] n]vflrqdf JoSt ug'{ pko'St x'Fb}g . tYofª\sx¿sf] 

k|s[lt cg';f/ s'g vfnsf] n]vflrq pko'St x'G5 eGg] s'/f lgwf{/0f ul/G5 . sltko 

tYofª\snfO{ cGo n]vflrqaf6 eGbf /]vflrq (Line Graph) af6 JoSt ubf{ a9L k|efjsf/L 

x'G5 . tfkj|md, jiff{, ult cflb;Fu ;DalGwt tYofª\sx¿nfO{ lrqåf/f jf j[Tt lrqåf/f k|:t't 

ug'{ Tolt pko'St x'Fb}g . o:tf tYofª\snfO{ /]vflrqdf k|:t't ubf{ a9L cy{k"0f{ / ;"rgfbfos 

x'G5 . pbfx/0fsf nflu Ps hgf la/fdLsf] ljxfg * ah]b]lv a]n'sL * ah];Ddsf] hDdf @ 

lbgsf] tfkj|mdsf] ljj/0f /]vf lrqdf lbOPsf] 5 .  

 

;do 8:00a
m 

12:0
0 

4:00p
m 

8:00p
m 

12:00 4:am 8:a
m 

12:00 4:00p
m 

8:00p
m 

Tffkj|m

d 

37.50C 390C 38.50C 37.50C 37.10

C 

37.20

C 

380

C 

37.50

C 

370C 37.30C 

 

       39 
 38 
 37 
 35 
 34 

         0   8:00am 12:00   4:00pm  8:00pm  12:00   4:00am  8:00am 12:00  4:00pm  
8:00pm 

 

o:tf] /]vflrq lzIf0f ug]{ ;dodf ljBfyL{x¿sf] ts{ zlSt / ljZn]if0ffTds Ifdtfsf] ljsf; 

ug{ ljBfyL{x¿lar 5nkmn / cGt/lj|mof ug{ ;lsG5 . ljBfyL{x¿nfO{ dflysf] /]vflrqsf] 

;xof]uaf6 lgDg lnlvt k|Zgx¿df 5nkmn u/fpg ;lsG5 .  

 tfkj|md slt ;dosf] km/sdf gflkG5 < 

 ;aeGbf w/} / ;a}eGbf sd tfkj|md ePsf] ;do s'g s'g xf] < 

 bf];|f] lbgsf] * ah] ljxfgsf] tfkj|md slt /x]5 < 

 s] tfkj|mddf ;'wf/ cfPsf] 5 <  

 

o:tf k|Zgx¿df 5nkmn u/fPkl5 ljBfyL{x¿df /]vflrq k9\g] l;ksf] ljsf; x'g'sf ;fy} 

o:tf] lrqsf] dxTTj / k|of]unfO{ ;d]t a'lem cy{k"0f{ / ljZn]if0ffTds Ifdtf ;d]t 

clej[l4 u/fpg ;lsG5 . /]vflrq ;DaGwL :ki6 eO;s]kl5 l;sfOnfO{ lbuf] agfpg yk 

cEof;sf nflu cfˆgf] ljBfno /x]sf] :yfgsf] tfkj|md, jif{sf] cf}ift jiff{, xfjfsf] ult, 
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ufpFsf lzz'x¿sf] jflif{s hGdb/, xKtfel/ ljBfno k'Ug nfu]sf] ;do cflb tYofª\snfO{ 

/]vflrq agfO{ JoSt ug{ nufpg ;lsG5, h;n] ubf{ ljBfyL{x¿n] Jojxfl/s ¿kdf 

/]vflrqnfO{ a'emL cfˆgf lj|mofsnfknfO{ klg /]vflrqdf JoSt ug{ ;Sb5g\ . 

g]f6 M lx:6f]u|fd (Histogram) / ;l~rt af/Daf/tf aj|m (Cumulative frequency curve or 
ogive)   ;DaGwL ljifoj:t' dflyNnf] sIffdf cWofkg ul/G5 

 

#= tYofª\s ljZn]if0f (Analysis of Data) M 
 ;ª\slnt cfFs8fx¿nfO{ Jojl:yt ¿kdf k|:t't ul/;s]kl5 o;sf] cWoog / ljZn]if0f ug'{ 

kb{5 . tYofª\snfO{ Kf|:t't ul/Psf] n]vflrqaf6 tYofª\ssf] cfr/0faf/] df]6fdf]6L 1fg k|fKt 

x'G5 t/ To;af6 s'g} 7f]; s'/f kTtf nufpg / lgisif{df k'Ug ;lsFb}g . t;y{, tYofª\ssf] 

ljZn]if0f u/L 7f]; lgisif{ lgsfNg / o;nfO{ k|of]u ug{sf nflu tYofª\ssf ;fwgx¿ 

(Statistical Tools) k|of]u ug'{kb{5 . tYofª\s ljZn]if0fsf  nflu lgDg ;fwgx¿  k|rngdf 

5g\ M 

-s_ s]Gb|Lo dfg -dWos, dlWosf, /Lt_  

-v_ ljr/zLntfsf] dfkg -lj:tf/, rt'yf{zLo leGgtf, dWos leGgtf, :t/Lo leGgtf_ cflb . 

 

s]Gb|Lo k|j[lTtsf] gfk (Measures  of  Central Tendency) 
tYofª\szf:qsf] lzIf0fsf] k|f/lDes r/0fdf tYofª\snfO{ ;ª\ul7t ug]{, tflnsf agfpg] tyf 

n]vflrqsf] dfWodaf6 k|:t't ug'{sf] p2]Zo t'ngf ug{ ;xof]u k'¥ofpg' xf] . t/ Ps ;d"xsf] 

tYofª\snfO{ p:t} ljz]iftf ePsf] csf]{ ;d"x;Fu t'ngf ug{'kbf{ tflnsf jf n]vflrqdf 

ul/Psf] k|:t'lts/0f ;Fw} Tolts} pkof]uL x'Fb}gg\ . pbfx/0fsf nflu Ps hgf lzIfsn] b'O{ 

cf]6f km/s km/s ljlwn] p:t} Ifdtf ePsf b'O{ ;d"xsf ljBfyL{x¿nfO{ lzIf0f u/]kl5 

ljBfyL{n] k|fKt u/]sf] pknlAwnfO{ tnsf]  tflnsfdf k|:t't ul/Psf] 5 .  

ljBfyL{x¿sf] /f]n g+= ! @ # $ % ^ & * ( !) 

;d"x A (ljlw I) k|fKtfª\s 65 53 71 49 73 85 95 63 78 98 

;d"x B (ljlw II) k|fKtfª\s 54 61 95 93 75 76 86 69 79 89 

 

of] k|fKtfª\ssf] cfwf/df lzIfsn] s'g ljlw /fd|f] eof] < s;/L 5fGg ;Sg' x'G5 x]nf < ;d"x 

A sf /f]n g+= ^, & / !) sf ljBfyL{n] /fd|f] glthf NofPsf 5g\ eg]] ;d"x B sf /f]n g+= #, 

% / !) sf ljBfyL{n] w]/} /fd|f] u/]sf 5g\ . o:tf] cj:yfdf k|To]s ;d"xsf] k|ltlglwTj ug]{ 

Pp6} cª\s ePdf t'ngf ug{ ;lhnf] kb{5 . o;sf] nflu b'j} ;d"xsf] cf};t cª\s k|of]u ug{ 

;lsG5 . oxfF ;d"x A sf] cf}ift cª\s 73 / ;d"x B sf] cf}ift cª\s 78 5 . ;d"x A sf] 

cf};t cª\s eGbf ;d"x B sf] cf}ift cª\s a9L ePsf]n] ljlw II nfO{ /fd|f] dfGg ;lsG5 . 

;fdfGotof cf};t cª\s tYofª\snfO{ j|md ldnf/ /fVbf Go"gtd / clwstd dfgx¿sf] 

aLrdf kb{5 . To;}n] tYofª\ssf] t'ngfdf cf};tnfO{ k|of]u ug'{ g} s]Gb|Lo k|j[lQsf] gfk ug'{ 

xf] . o;/L ljleGg lsl;dsf tYofª\sx¿sf] lardf kg]{ s]Gb|Lo dfg jf cf};t cª\s u0fgf 
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ug]{ sfo{nfO{ s]Gb|Lo k|j[lTtsf] gfk (Measures  of  Central Tendency) elgG5 . 

;fdfGotof a9L k|rngdf cfpg] s]lGb|o k|j[lQsf gfkx¿ lgDg 5g\ . 

 cª\sul0ftLo dWos (Arithmetic Mean) 

 dlWosf (Median) 

 /Lt (Mode) 
 

cª\s ul0ftLo dWos (Arithmetic Mean):         
s]Gb|Lo k|j[lQsf gfk dWo] dWosnfO{ ;a}eGbf ;/n / a9L k|rlnt dflgG5 . lbOPsf tYofª\s 

jf k|fKtfª\sx¿sf] cf};t cª\snfO{ dWos elgG5 . o;nfO{ u0fgf ug{ lbOPsf tYofª\s jf 

k|fKtfª\ssf] of]ukmnnfO{ ;ª\Vofn] efu u/L lgwf{/0f ul/G5 . ljBfno txdf ljBfyL{x¿n] 

ljleGg ljifodf k|fKt u/]sf] cª\ssf] cf};t lgsfnL cGo ljBfyL{n] kfPsf] cª\ssf] ;d]t 

k|ltlglwTj ug]{ ;ª\Vof jf dWos lgsfnL k/LIffsf] JofVof, ljZn]if0f tyf cfjZostfcg';f/ 

lzIf0f sfo{df ;'wf/ ug{ ;lsG5 . dWossf] u0fgfn] cGo tYofª\szf:qLo u0fgf sfo{ h:t}M 

:t/Lo leGgtf, dWos leGgtf, ;x–;DaGw cflb u0fgf ug{ klg ;xof]u ub{5 .  

 

dWossf ljz]iftfx¿ (Characteristics of Mean) 
!= dWos a'‰g / u0fgf ug{ ;lhnf] x'G5 . 

@= dWossf] dfg >]0fLsf ;a} kbx¿df cfwfl/t x'Gf] ePsfn] tYofª\ssf] /fd|f] k|ltlglwTj 

ub{5 . 

#= v'nf juf{Gt/ ePsf] >]0fLdf dWossf] dfg l7s lg:sFb}g . 

$= >]0fLdf Pp6f kbsf] dfg c1ft ePdf dWos kTtf nufpg ;lsFb}g . 

%= tYofª\sx¿ c;dfg'kflts ¿kdf 5l/Psf] cj:yfdf dWosn] tYofª\ssf] k|ltlglwTj 

ub}{g . 

^= dWos slxn] klg clglZrt x'Fb}g . 

&= n]vflrqsf] dfWodaf6 dWos kTtf nufpg ;lsFb}g . 

*= DfWosnfO{ tYofª\szf:qsf cGo ljlwx¿df pkof]u ug{ ;lsG5 . 

 

ljBfyL{x¿nfO{ cª\sul0ftLo dwossf] lzIf0f ubf{ ;fdfGo cf};tsf] lzIf0faf6 ;'? u/L 

j|mdzM juL{s[Tf tYofª\ssf] cª\sul0ftLo dWoslt/ 8f]¥ofpFbf lZfIf0f l;sfOdf ;/ntf cfpF5 

. o;sf nflu b'O{ hgf ljBfyL{sf] k|fKtfª\ssf]  cf};t, ljBfyL{sf] prfOsf] cf};t, tf}nsf] 

cf};t h:tf w]/} pbfx/0fx¿df cEof; u/fPkl5 dfq ;"qx¿sf] k|of]u l;sfpg'kb{5 . 

lzIfsåf/f dWos lzIf0f ubf{ lgDg z}Ifl0fs lj|mofsnfk ug{ ;lsG5  M 

dfgf}F, !) hgf ljBfyL{ ePsf] sIff * df ljBfyL{x¿nfO{ cfcfˆgf] k}tfnfsf] nDafO ;]=dL=df 

gfKg nufpg] / ljBfyL{n] lbPsf] gfk af]8{df n]Vb} hfg] . 
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15,  14,  13,  10,  17,  16,  14,  15,  13,  19 
To;kl5 lgDg k|Zgx¿df 5nkmn ug]{M 

 ltdLx¿ ;a}sf] v'6\6fsf] gfksf] k|ltlglwTj ug]{ Pp6f ;ª\Vof s] x'g ;Sb5 < 

 ;a}nfO{ k|ltlglwTj ug]{ To:tf] ;ª\Vof s;/L cfpF5 xf]nf < 

o:tf] ;ª\Vof cf};t lgsfn]/ dfq cfpF5 . ca ;a} hgf ljBfyL{nfO{ cf};t lgsfNg nufpg] . 

cf};t (Average) =                              

  
 

                          =    
  

 = 15  t;y{, cf};t cª\s = 15  

oxfF, ;a} ljBfyL{x¿sf] k}tfnfsf] nDafOnfO{ k|ltlglwTj ug]{ cª\s g} cª\sul0ftLo dWos jf 

cf};t cª\s xf] . ;a} ljBfyL{x¿sf] k}tfnfx¿sf] nDafO hf]8]/ ljBfyL{ ;ª\Vofn] efu u/]kl5 

cf};t jf dWos lg:sG5 . dWosnfO{  ̅  n] hgfOG5 . o;nfO{{ ;"qsf] ¿kdf JoSt ubf{ lgDg 

cg';f/ n]Vg ;lsG5 M  

dWos (Meam): ( ̅) =              

 
 , 

     = ∑ 

 
   hxfF, ∑  Ö k|fKtfª\sx¿sf] of]ukmn,   

                        N = hDdf cjnf]sg ;ª\Vof jf kb ;ª\Vof 

ljBfyL{sf k}tfnfsf]  nDafOsf] dWos lgsfn] h:t} u/L ljbofyL{sf] prfO{, ljBfyL{x¿sf] tf}n, 

ljBfyL{sf] k|fKtfª\s h:tf tYofª\sx¿sf] dWos lgsfNg w]/} cEof; u/fPkl5 dfq ;"qsf] 

k|of]u l;sfpFbf lzIf0f l;sfO{ k|efjsf/L x'G5 . 

 

 

lzIf0f l;sfOdf dWossf] pkof]lutf jf k|of]u (Uses or Implications of Mean in 
Teaching) 

 ljBfyL{n] k|fKt u/]sf] k|fKtfª\snfO{ dWos jf cf};t;Fu t'ngf ug{ 

 k|fKt dWos jf cf}ift cª\ssf] cfwf/df ljBfyL{sf] :t/ kTtf nufO{ efjL lzIf0f 

of]hgf lgdf{0f ug{ 

 dWos jf cf};teGbf sd cª\s Nofpg] ljBfyL{sf] l;sfO Ifdtf a9fpgk 

 dWos jf cf};t cª\snfO{ x]/]/ sfo{d"ns cg';Gwfg / lg/Gt/ d"Nofª\sg ug{  

 

pbfx/0f M Pp6f ljBfyL{sf] s'g} k/LIffsf] k|fKtfª\sx¿ 60, 69, 87, 93, 84, 75, 91, 80 5g\ . 

o;sf] dWos kTtf nufpg'xf];\ . 
;dfwfg M oxfF, ∑  6  6  8     8        8   6  ,   N =  

8,  
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ca, dWos (Mean): ( ̅) = ∑ 

 
 =    

 
 = 80, t;y{, dWos = 80 x'G5 . 

 

lbOPsf] tYofª\s juL{s[t -vl08t_ >]0fL ePdf ljBfyL{x¿sf] k|fKtfª\s / ljBfyL{ ;ª\Vofsf] 

u'0fgkmn hf]8]/ cfPsf] of]ukmnnfO{ hDdf ljBfyL{ ;ª\Vofn] efu u/]df cª\sul0ftLo dWos 

lgsfNg  

;lsG5 .  olb cfFs8fx¿ cfj[lTt ljt/0fdf lbOPsf 5g\ cyf{t cjnf]sgx¿ X1 sf] cfj[lTt 

f1,  X2 sf] cfj[lTt f2…./ Xk sf] cfj[lTt fk, 5 eg]  

o;sf] dWos (Mean): ( ̅) =                  

          
  =  ∑      

   

∑    
   

  =  ∑  

∑ 
  =  ∑  

 
 

olb x n] k|fKtfª\s÷rn;ª\Vof (Variables) nfO{, N n] kl/0ffd ;ª\Vof (Number of 
Items) , f n] af/Daf/tf (Frequency) nfO{ hgfpF5 eg]  

ca, dWos ( ̅) = ∑  

 
 x'G5 . 

pbfx/0f M Pp6f ljBfnosf] sIff * sf ljBfyL{x¿n] clgjfo{ ul0ftsf] 50 k"0ff{ª\sdf 

lnOPsf] cw{jflif{s k/LIffdf k|fKt u/]sf] cª\sx¿ lgDgcg';f/ 5 .  To;sf] dWos 

kTtf nufpg'xf];\ . 

k|fKtfª\s (x) 20 25 30 35 40 45 

ljBfyL{ ;ª\Vof (f) 5 10 12 8 5 6 

oxfF, lbOPsf] tYofª\ssf]  dWos lgsfNbf, 

k|fKtfª\s (x) ljBfyL{ ;ª\Vof (f) f×x 

20 5 100 

25 10 250 

30 12 360 

35 8 280 

40 5 200 

45 6 270 

 N = 46 ∑  =1460 

  

oxfF, ∑     6      N =46 

;"q cg';f/, dWos (Mean) : ( ̅) =  ∑  

 
   =     

  
 = 31.74    
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t;y{, dWos = 31.74 xf] . 
 

dlWosf (Median) 
dlWosfsf] lzIf0f ug{ lzIfsn] ljBfyL{x¿sf] tf}n eGg nufO{ af]8{df n]Vb} hfg] . sIff * df 

k9\g] 11 hgf ljBfyL{sf] tf}n -s]=hL=df_ lgDgcg';f/ 5 M 

35, 42, 36, 41, 45, 44, 35, 38, 43, 40, 37 
k|ffKt tYofª\sx¿nfO{ ;fgf] b]lv 7'nf]sf] j|mddf ldnfpFbf, 

35, 35, 36, 37, 38, 40, 41, 42, 43, 44, 45  
oxfF, tYofª\ssf] l7s lardf k/]sf] dfg = 40,  To;}n] dlWosf 40 xf] . 

 

csf]{ tl/sf 

dflysf] tYofª\sdf kbx¿sf] ;ª\Vof (N) = 11 

dlWosf :yfg kTtf nufpFbf, (
   

 
) cf}F kb g} dlWosf x'G5 .  

To;}n] oxfF, dlWosf Ö (
    

 
) cf}F kb 

                  Ö 6 cf}F kbdf kg]{ dfg 40 xf] . t;y{ dlWosf 40 xf] .  
 

s'g} klg tYofª\snfO{ ;fgf]b]lv 7'nf] jf 7'nf]b]lv ;fgf]sf] j|md ldnfP/ /fVbf lardf kg]{ kb g} 

dlWosf xf] . csf]{ zAbdf eGbf dlWosf tYofª\ssf] s]Gb|Lo dfg xf] , h;n] tYofª\snfO{ b'O{ 

a/fa/ efudf ljefhg ub{5 . o;/L dlWosfeGbf tn / dfly a/fa/ tYofª\sx¿ /x]sf 

x'G5g\ . olb cjnf]sg ;ª\Vof lahf]/ ePdf dlWosf To; >]0fLsf] lardf k5{ eg] cjnf]sg 

;ª\Vof hf]/ ePdf To; >]0fLsf] larsf b'O{ cf]6f cjnf]sgx¿sf] cf};t dfg g} dlWosf  

x'G5 . dlWosf klg dWos h:t} a'‰g / u0fgf ug{ ;lhnf] x'G5 . dlWosf tYofª\sdf ePsf 

Hofb} 7"nf / Hofb} ;fgf kbx¿af6 k|efljt x'Fb}g lsgeg] o;n] kbx¿sf] dfgnfO{ geO{ 

l:ytL (Position) nfO{ dxTTj lbG5 . t;y{ dlWosfnfO{ sltko kbx¿sf] l:ylthGo cf};t 

(Positional Average) klg eGb5g\ .  

 

dlWosfsf ljz]iftfx¿ (Characteristics of Median) 
!= DflWosf a'‰g / u0fgf ug{ ;lhnf] x'G5 . 

@= dlWosfdf tYofª\ssf] ;a}eGbf 7'nf] / ;a}eGbf ;fgf] dfgn] s'g} k|efj kfb}{g . 

#= v'nf juf{Gt/ ePsf] >]0fLdf klg pko'St dlWosf u0fgf ug{ ;lsG5 . 

$= slxn]sfFxL dlWosfn] jf:tljs tYofª\snfO{ k|ltlglwTj ub}{g . 

%= tYofª\sx¿ ck"0f{ x'Fbf klg dlWosf u0fgf ug{ ;lsG5 . 

^= u'0ffTds tYox¿sf] ljZn]if0f ug{ klg dlWosf k|of]u ug{ ;lsG5 . 
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&= n]vflrqsf] dfWodaf6  klg dlWosf kTtf nufpg ;lsG5 . 

*= DflWosfnfO{ tYofª\szf:qsf s]xL ljlwx¿df dfq pkof]u ug{ ;lsG5 .  

 

dlWosf lgsfNg] tl/sf (Computation of Median): 
-s_ cjuL{s[t tYofª\ssf] dlWosf lgsfNg lgDg k|lj|mof ckgfpg'kb{5 M 

 lbOPsf] tYofª\snfO{ a9\bf] jf 36\bf] j|mddf ldnfP/ n]Vg] . 

 dlWosf kg]{ :yfg kTtf nufpg lgDg ;"q k|of]u ug]{ M dlWosf Ö (
   

 
) cf}F kb 

 To;kl5 cjnf]sgx¿ ;'?b]lv uGb} UfP/ larsf] dfg jf dfgx¿ kTtf nufpg] . olb 

cjnf]sg ;ª\Vof lahf]/  ePdf To; >]0fLsf] larsf] dfg g} dlWosf x'G5 eg] hf]/ 

ePdf larsf b'O{ cjnf]sg ;ª\Vofsf] cf};t dfg dlWosf x'G5 . 

pbfx/0f M 52, 50, 68, 56, 65, 61, 57, 70 sf] dlWosf kTtf nufpg'xf];\ . 
;dfwfg M oxfF, 

   dflysf] tYofª\sx¿nfO{ ;fgf] b]lv 7'nf]sf] j|mddf ldnfpFbf, 

50,  52,  56,  57,  61,  65,  68,  70 
      cjnf]sg kbx¿sf] ;ª\Vof (N) = 8 

To;}n] dlWosf Ö(
   

 
) cf}F kbsf] dfg 

                   Ö (
   

 
) cf}F kb dfg Ö 4.5 cf}F kbdf kg]{ dfg dlWosf xf] . 

Dfflysf] tYofª\sdf rf}yf] :yfgsf] dfg 57 xf] / kfFrf}+ :yfgsf] dfg 61 xf] . olb 57 
nfO{ dlWosf dfGbf o;sf] bfofFlt/ rf/ cf]6f / afofFlt/ ltg cf]6f ;ª\Vof kb{5g\ . 

olb 61 nfO{ dlWosf dfGbf o;sf] bfFoflt/ ltg cf]6f / afofFlt/ rf/ cf]6f ;ª\Vof 

kb{5g\ .  To;}n] dlWosfsf] dfg 57 / 61 sf] lardf kb{5 . cyf{t\ o;sf] dfg 57  / 
61 sf] cf};t (average) 

     

 
 59 x'G5 . t;y{ dlWosf (Median) 59 xf] . 

oxfF, 59 dfg lbOPsf] >]0fLdf gkg{ klg ;S5 lsgeg] tYofª\sdf o:t]f dfg 5}g . 

To;}n] of] dlWosfsf] c8\sn (Approximation) dfq xf] olsg gx'g klg ;Sb5 . 

 

v= vl08t tYofª\ssf] dlWosf lgsfNg lgDg k|lj|mof ckgfpg' kb{5 M 

 ;j{k|yd lbOPsf] ljt/0fsf] ;l~rt af/Daf/tf tflnsf agfpg] . 

 dlWosf kg]{ :yfg kTtf nufpg lgDg ;"q k|of]u ug]{ M dlWosf Ö (
   

 
) cf}F kbsf] 

dfg                                                       hxfF N = ∑  x'G5 . 
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 (
   

 
) cf}+ :yfgdf k/]sf] ;ª\Vof yfxf kfpg ;l~rt af/Daf/tf dxndf x]g'{kb{5 . 

;l~rt af/Daf/tf dxndf (
   

 
) a/fa/sf] cª\s gePdf To;eGbf dflyNnf] cª\s 

x]g'{kb{5 . ;f] cª\s;Fu ;DalGwt X sf] dfg g} dlWosf x'G5 . 

 

 

 

pbfx/0f M Pp6f ufpFsf cJojl:yt ¿kdf ;ª\sng ul/Psf 60 kl/jf/sf s]6fs]6Lx¿sf] 

ljj/0f lbOPsf] 5 .  To;sf] dlWosf kTtf nufpg'xf];\ . 

Affns ;ª\Vof (x) 0 1 2 3 4 5 

Kfl/jf/ ;ª\Vof (f) 4 10 25 15 5 1 

 

;dfwfg M oxfF, 

    lbOPsf] tYofª\ssf] dlWosf lgsfNg lgDgfg';f/ ug'{kb{5 . 

!= lbOPsf] tYofª\ssf] ;l~rt af/Daf/tf tflnsf agfpFbf, 

afns ;ª\Vof (x) kl/jf/ ;ª\Vof (f) ;l~rt cfj[lTt (c.f.) 

0 4                           4 

1 10 4+10=14 

2 25 4+10+25=39 

3 15 4+10+25+15=54 

4 5 4+10+25+15+5=59 

5 1 4+10+25+15+5+1=60 

 N = 60  

 

@= oxfF, N = 60 ePsf]n] dlWosf kg]{ :yfg  (
   

 
) cf}FF :yfgsf] dfg 

                                         (
    

 
) cf}F :yfgsf] dfg  

                                                                      30.5 cf}+ :yfgsf] ;ª\Vof dlWosf x'G5 . 

 

#= ;l~rt af/Daf/tf dxndf 30.5 eGbf dflyNnf] cª\s 39 5 / 39 ;Fu ;DalGwt afns 

;ª\Vof 2 5 .  
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To;}n] dlWosf = 2  x'G5 . dlWosf 2 sf] cy{, afns 2 ;ª\Vof eGbf tn / dfly 50% 
kl/jf/ ;ª\Vof /x]5g\ eGg] x'G5 . 

 

lzIf0f l;sfOdf dlWosfsf] pkof]lutf (Uses of Median in Teaching) 

 JolSt ljz]ifsf] k|fKtfª\ssf]  

  j|mlds :Yffg kTtf nufpg 

 JolStsf] Intelligence kTtf nufpg 

 u'0ffTds tYofª\ssf] cWoog ug{ 

 ljleGg z}lIfs cWoog cg';Gwfg ug{  

 

/Lt (Mode) 
sIff * df cWoog/t 15 hgf ljbofyL{x¿nfO{ pgLx¿n] k|of]u ug]{ h'Ttfsf] gDa/ ;f]Wb} 

af]8{df l6Kb} uPF . h;df lGfDgcg';f/sf] h'Ttf k|of]u u/]sf] kfOof] M 

5, 4, 4, 5, 5, 7, 6, 6, 4, 5, 5, 4, 6, 7, 5 
ca, w]/} hgfnfO{ ldNg] h'Ttfsf] ;fOh s'g xf] < 5nkmn u/f}F . dflysf] tYox¿nfO{ ;fgf] 

b]lv 7'nf]sf] j|mddf ldnfP/ /fVbf, 

{4, 4, 4, 4}   {5, 5, 5, 5, 5, 5}    {6, 6, 6}    {7, 7} 
  Rff/ k6s           5 k6s        ltg k6s     b'O{ k6s  

oxfF, ;a}eGbf a9L k|of]u ePsf] h'Ttfsf] ;fOh 5 xf], h'g 5 k6s k|of]u ePsf] 5 . To;}n] 

/Lt 5 x'G5 . 

/Lt eGgfn] tYofª\s jf cfFs8f ;ª\sngsf] l;nl;nfdf ;a}eGbf a9L bf]xf]l/g] dfg xf] . s'g} 

klg cfj[lTt ljt/0fdf ;a}eGbf a9L bf]xf]l/P/ cfpg] cª\snfO{ /Lt jf ax'ns (Mode) 
elgG5 . t;y{, tYofª\sdf s'g kbsf] cfj[lTt a9L 5, Tof] g} /Lt x'G5 . pbfx/0fsf] nflu 5, 
6, 8, 5, 6, 10, 5, 6, 8, 5, 9, 7, 8, 11 df 5 ;aeGbf w]/} bf]xf]l/Psfn] /Lt = 5 x'G5 . 

JolStut >]0fLdf a9L b]fxf]l/Psf] dfg g} /Lt x'G5 . slxn]sfFxL lbOPsf] tYofª\sdf PseGbf 

a9L dfgsf] cfj[lTt Pp6} eof] eg] /Lt clglZrt x'g] ePsfn] ;f]em} To;sf] dfg kTtf 

nufpg ;lsFb}g . To;} u/L s'g} tYofª\s bf]xf]l/Pg eg] Kflg /Lt lgwf{/0f ug{ ;lsFb}g . Pp6f 

dfg ;a}eGbf a9L k6s bf]xf]]l/of] eg] To;nfO{ Psn ax'nsLo (Unimodal) elgG5 . b'O{ 

cf]6f dfg a/fa/ k6s bf]xf]l/Pdf låax'nsLo (Bimodal) / b'O{eGbf a9L dfgsf] bf]xf]l/Psf] 

cfj[lTt a/fa/ ePdf To;nfO{ ax'nsLo (Multimodal) elgG5 . Psn ax'nsLo gePdf 

ax'ns clglZrt x'g] ePsfn] To:tf] cj:yfdf ax'ns u0fgf ug{ lgDg ;"qsf] k|of]u ul/G5 .

  

ax'ns (Mode):  = 3 dlWosf (Median):  - 2 dWos (Mean) 
           or,      Mo = 3Md – 2  ̅ 
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  /Lt jf Afx'nssf ljz]iftfx¿ (Characteristics of Mode) 
!= /Lt ;/n / ;lhn} a'‰g ;lsg] x'G5 . 

@= sltko cj:yfdf /LtnfO{ lg/LIf0faf6 klg lgwf{/0f ug{ ;lsG5 . 

#= ;a} tYofª\s gx'Fbf klg /Ltsf] u0fgf ug{ ;lsG5 . 

$= /Ltsf] dfg >]0fLsf ;a} kbdf cfwfl/t x'Fb}g . 

%= ljleGg ljlwaf6 /Ltsf] dfg km/s km/s cfpg ;S5 . 

^= sltko cj:yfdf /Lt clglZrt x'G5 . 

&= n]vflrqsf] dfWodaf6 /Lt kTtf nufpg ;lsG5 . 

*= kbx¿sf] ;ª\Vof yf]/} ePdf /Ltn] >]0fLsf] k|ltlglwTj ub}{g . 

 

pbfx/0fM  sIff & df cWoog/t 40 hgf ljBfyL{sf] pd]/ lbOPsf] 5 . o;sf] /Lt kTtf 

nufpg'xf]; . 

pd]/ -jif{_ 11 12 13 14 15 

ljBfyL{ ;ª\Vof 4 8 15 11 2 

;dfwfg M oxfF, 

 ;a}eGbf a9L bf]xf]l/Psf] pd]/ 13 xf] . cyf{t, w]/} ljBfyL{x¿ -15hgf_ ePsf] pd]/ 

13 xf] . To;}n,] /Lt 13 xf] .  

Gf]f6 M s]Gb|Lo k|j[lQsf] gfkcGtu{t cljl5Gg >]0fLsf] dWos, dlWosf / /Lt kTtf nufpg 

ljlw dflyNnf] sIffdf cWofkg u/fOG5 . 

 

km}nfj6 jf ljrngsf] dfkg (Measures of Dispersion) 
s]Gb|Lo k|j[lQsf] gfkn] >]0fLsf] cf};t dfgnfO{ dfq hgfpFb5 . t/ pSt dfgn] >]0fLsf 

ljleGg kbx¿df ePsf] leGgtf jf km/snfO{ b]vfpg ;Sb}g . t;y{ pSt lEfGgtf jf 

km/snfO{ b]vfpg ljrng jf km}nfj6sf] dfkg ul/G5 . o;/L >]0fLsf ljleGg kbx¿ 

dWosaf6 slt 6f9f 5g\, slt 7'nf jf ;fgf 5g\ / Pscfk;df slt ;DalGwt 5g\ egL 

x]g{sf nflu ul/g] dfkgnfO{ ljrng jf km}nfj6sf] dfkg (Measures of Dispersion) 
elgG5 . ljrng jf km}nfj6sf] dfkgsf] cy{ :ki6 kfg{ tnsf] pbfx/0f x]/f}+ . 

gfd Ufl0ft lj1fg cª\u|]hL ;fdflhs Gf]kfnL sDKo'6/ hDdf dWos 

clgz $% $% $% $% $% $% @&) $% 

8f]Ndf #) #) ^) $) ^) %) @&) $% 

/ljgf !) $) %) @) &) () @&) $% 
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dflysf] tflnsfdf ltg} hgf ljBfyL{sf] ^ cf]6f ljifox¿sf] k|fKtfª\ssf] dWos jf cf};t 

cª\s $% 5 . To;sf] cy{ ;a} ljBfyL{x¿sf] k|fKtfª\sx¿df cf};t cª\sn] ;dfg k|ltlglwTj 

ub}{g . clgzsf] k|fKtfª\sdf cf};t / cGo k|fKtfª\sx¿ a/fa/L 5 . o:tf] cj:yfdf cf};tn] 

k"0f{ k|ltlglwTj ub{5 . To:t} u/L 8f]Ndf / /ljgfsf] k|fKtfª\sx¿df cf};t cª\s / cGo 

k|fKtfª\sx¿ lardf 7'nf] leGgtf b]lvG5 . o:tf] leGgtfnfO{ cf};tn] dfkg ub}{g . t;y{, 

tYofª\ssf ljleGg PsfOx¿df x'g] leGgtf cWoog jf dfkg ug{ ljrng jf km}nfj6sf] 

dfkg ul/G5 . tYofª\ssf] ljrng jf km}nfj6nfO{ dfkg ug]{ tl/sfx¿ lgDgcg';f/ 5g\ . 

 lj:tf/ (Range) 
 rt'yf{zLo leGgtf (Quartile Deviation) 

 dWos leGgtf (Mean Deviation) 

 :t/Lo leGgtf (Standard Deviation) 
 

lj:tf/ (Range) 
lj:tf/ ;a}eGbf ;lhnf] lsl;dsf] ljrng dfkg ug]{ ljlw xf] . s'g} klg tYofª\ssf] 

ljt/0fdf ePsf] ;a}eGbf 7'nf] kb / ;a}eGbf ;fgf] kbsf] km/snfO{ lj:tf/ (Range) elgG5 . 

o;n] lbOPsf] tYofª\ssf] km}nfj6 slt 5 eg]/ b]vfpF5 . lbOPsf] tYofª\ssf] lj:tf/ 

lgsfNbf af/Daf/tfn] s]xL c;/ ub}{g jf af/Daf/tf x]l/Fb}g . h:t} M  g]kfnsf lghfdtL 

sd{rf/Lx¿sf] dfl;s tna o; k|sf/sf 5g\ M 

7500, 6500, 25000, 25000, 12500, 31000, 15000, 45000 
o;df clwstd tna ?=45,000 / Go"gtd tna ?=6,500 aLrsf] cGt/ -km/s_ 

?=38,500 \\\\\\\\\\\\ 
x'G5 . cyf{t, ?=45,000 - ?=6,500 = ?=38,500 t;y{, o; tYofª\ssf] lj:tf/ klg 

?=38,500  x'G5 . o;nfO{ ;"qsf ¿kdf lgDgcg';f/ /fVg ;lsG5 M 

lj:tf/ (Range) = L  -  S   
oxfF   L = ;a}eGbf 7'nf] kb (Largest Item)    

  S = ;a}eGbf ;fgf] kb (Smallest Item)   
  

lj:tf/sf] pkof]lutf jf k|of]u (Uses or Implications of Range)  

 s'g} klg tYofª\ssf] pRrtd / Go"gtd dfg kTtf nufpg  

 tYofª\ssf] pRrtd / Go"gtd dfg AfLrsf] km/s kTtf nufpg  

 k|fKt km/ssf] cfwf/df tYofª\ssf] k}mnfj6 lgsfNg  

 ljleGg cWoog tyf cg';Gwfg ug{ 

 k|zf;lgs k|of]hgsf] nflu  
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 b'O{ jf b'O{eGbf a9L tYofª\ssf] t'ngfTds cWoog ug{ 

 

pbfx/0fM lbOPsf] tYofª\saf6 lj:tf/ kTtf nufpg'xf]; . 

k|fKtfª\s 40 50 60 70 80 90 

ljBfyL{ ;ª\Vof 5 8 3 5 7 4 

;dfwfg M oxfF, 

  ;a}eGbf 7'nf] kb (L) = 90 
  ;a}eGbf ;fgf] kb (S) = 40 

ca, lj:tf/ (Range) = L  -  S  = 90 – 40 
                = 50   t;y{, pSt tYofª\ssf] lj:tf/ 50 x'G5 .  

Gf]f6 M ljrngsf] dfkgcGtu{t rt'yf{+zLo leGgtf, dWos leGgtf / :t/Lo leGgtf ;DaGwL 

ljifoj:t' dflyNnf] sIffdf cWofkg u/fOG5 . 
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!@= ;dldlt / 6];]n];g (Symmetry and Tessellations) 
/]vLo ;dldlt (Line Symmetry) 

 

dflysf lrqx¿df k|To]s juf{sf/ sfuhsf 6'j|mfx¿nfO{ /]vf AB af6 b'O{ a/fj/ efudf 

k6\ofpg ;lsG5 . ;dldlt (summetry) elgG5 . o;/L olb s'g} klg lrq jf HofldtLo 

cfs[lt jf cIf/ (letter) nfO{ b'O{ s'g} /]vfdf k6\ofpFbf a/fa/ efudf k6\ofpg ;lsG5 eg] 

To:tf lrqnfO{ ;dldtLo lrqx¿ elgG5  / Tof] cfs[ltdf /]vLo ;dldlt 5 eGg ;lsG5 . 

oxfF j:t'nfO{ k6\ofpFbf h'g /]vfdf k6\ofOG5 Tof] /]vfnfO{ ;dldltsf] cIf elgG5 . 

cyjf 

HofldtLo cfs[ltnfO{ Pp6f /]vfdf k/fjt{g ubf{ j:t' / k|ltlaDj pxL /xG5 eg] Tof] 

cfs[ltnfO{ Tof] k/fjt{gsf] cIfdf ;dldlt ePsf] cfs[lt elgG5 . cyf{t\ k/fjt{gsf] cIfn] 

j:t'nfO{ k|ltlaDj / cfs[lt u/L b'O{ a/fa/ efu nufpF5 eg] Tof] j:t'df /]vLo ;dldlt5 

elgG5 . h:t}M 

   
 

lrq (i) lrq (ii) lrq (iii) lrq (iv) 

dflysf lrq (i), (ii) / (iii) nfO{ b'O{ a/fa/ efudf k6\ofpg ;lsG5 . To;}n] ltgLx¿ 

;dldtLo lrqx¿ x'g\ . t/ lrq (iv) df a/fj/ b'O{ efudf k6\ofpg (fold) ug{ ;lsFb}g . 

To;}n] lrq (iv) ;dldtLo lrq xf]Og jf o;sf] ;dldtL cIf 5}g t/ dflysf] juf{sf/ 

cfs[ltsf] rf/ cf]6f ;dldltsf] cIfx¿ 5g\ . To;}n] HofldtLo cfs[ltsf] PseGbf a9L 

;dldltsf cIfx¿ x'g ;Sb5g\ . 

kl/j|md0f ;dldlt (Rotational Symmetry) 

o; k|sf/sf] ;dldltdf s'g} j:t' jf HofldtLo lrqx¿nfO{ Pp6f lglZrt laGb'df kl/j|md0f 

ul/G5 / To;/L kl/qm0f ubf{ klg pSt j:t' jf lrq p:t} /xG5 . 

h:t}M 
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dflysf] ;dafx' lqe'hdf zLif{ laGb'af6 lvlrPsf nDax¿ 120° df sfl6G5g\ / oL nDa 

sfl6Psf] laGb'df 120° sf] kl/j|md0f ubf{ lqe'h klxn]sf] l:yltdf cfpFb5 / Ps k"0f{ 

kl/j|md0fdf o:tf] l:ylt 3 k6s cfpFb5 . To;}n] ;dafx' lqe'hdf j|md – 3 (order – 3) sf] 

kl/qmlds ;dldlt x'G5 . 

To:t}u/L bf];|f] lrq ju{df j|md – 4 (order – 4) sf] kl/qmlds ;dldlt x'G5 .  

olb  sf]0fdf kl/j|md0f ubf{ HofldtLo cfs[lt kl/xn]sf] l:yltdf cfpFb5 eg] Tof] cfs[ltdf 

360°
q  j|mdsf] kl/j|mlds ;dldlt x'G5 .  

h:t}M ;dafx' lqe'hsf nflu 
360°
120° = 3 j|mdsf] kl/j|mlds ;dldlt x'G5 . 

ju{sf nflu 
360°
90°  = 4 j|mdsf] kl/qmlds ;dldlt x'G5 .  

t;y{, olb HofldtLo cfs[ltleq k/]sf] laGb'sf] jl/kl/ lbPsf] sf]0f  df kl/j|md0f 

u/fpFbf cfs[lt / k|ltlaDa Pp6} x'G5 eg] Tof] HofldtLo cfs[ltdf  

  h =  
360°

q  j|mdsf] kl/qmlds ;dldlt x'G5 .  

6]l;n];g (Tessellation) 

Pp6f cgGt ;dtn ;txnfO{ vfnL 7fpF g5l/sg cg'¿k 6fonx¿n] Pscfk;df 6fon 

gvkl6g] u/L 5fKg] k|lj|mofnfO{ 6]l;n];g (Tessellation) elgG5 . 

ul0ftsf] ;'Gb/tfsf] ¿k (Beauty of Mathematics) df lgoldt / clgodlt ax'e'hx¿nfO{ 

lglZrt 9fFrfsf] ¿kdf k|:t't ul/Psf] x'G5 . h;nfO{ xfdL Tessellation eGb5f}F . 

Tessellation nfO{ ljleGg l8hfOgx¿df k|:t't ug{ ;lsG5 .  

 

Tessellation sf k|sf/x¿ 

B C

A

O

DA

CB

O
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!= lgoldt 6]l;n];g (Regular Tessellation) 

Ps} k|sf/sf lgoldt ax'e'haf6 ag]sf 6]l;n];gnfO{ lgoldt tessellation elgG5 .  

pbfx/0fsf nflu tn lbOPsf] ju{af6 ag]sf] 6]l;n];g lgoldt tessellation xf] .  

 

@= cw{lgoldt 6]l;n];g (Semi-regular Tessellation) 

b'O{ jf b'O{eGbf a9L ax'e'haf6 ag]sf 6l;n];gnfO{ cw{lgoldt tessellation elgG5 . tnsf] 

lrqdf ;difi6e'h ;dafx' lqe'h / ju{af6 ag]sf] 6]l;n];g cw{lgoldt tessellation xf] .  

 

#= clgoldt 6]l;n];g (Irregular Tessellation) 

clgoldt ax'e'h jf jj|m jIfs[ltaf6 ag]sf 6]ln;]ngx¿ clgoldt 6]l;n];gx¿ x'g\ . tn 

lrqdf ;dfgfGt/ rt'e'{haf6 ag]sf tyf jqmeGbf s[ltaf6 ag]sf 6]l;n];gx¿ clgoldt 

6]l;n];gsf pbfx/0fx¿ x'g\ .  

     

   

;dldlt (Symmetry) / 6]l;n];g (Tessellation) sf nflu rflxg] z}lIfs ;fdu|Lx¿ 

;]tf] sfuh, s}FrL, sf8{af]8{df ag]sf ljleGg HofldtLo cfs[lt tyf cª\u|]hL j0f{dfnfsf 

cIf/x¿, 6«]l;ª kk]/, k]lG;n, ?n/, sDkf;, k|f]6]S6/  
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!#= lb;fl:ylt / :s]n8«Oª (Bearing and Scale Drawing) 

lb;fl:ylt (Bearing) 
pTt/ lbzf hgfpg] /]vfnfO{ cfwf/ /]vf dfgL 38Lsf] ;'O{sf] lbzfdf s'g} b'O{ :yfglarsf] 

b'/LnfO{ dfkg u/L ltg cª\ssf] sf]0fsf] ¿kdf k|:t't ug]{ tl/sfnfO{ lb;fl:ylt -Bearing) 
elgG5 . lb;fl:ylt -Bearing) nfO{ sDkf; lb;fl:ylt (compass bearing) klg elgG5 . 

o;nfO{ sDkf;af6 lvlrPsf] tnsf] ljleGg lb;fx¿df b]vfpg ;lsG5 .  

   

lb;fl:ylt kTtf nufpg lgDg lnlvt ltg cf]6f s'/f 

hfGg'k5{ M 

-s_ pTt/ lb;fnfO{ cfwf/ /]vf dfGg]  

-v_ 38Lsf] ;'O{sf] lb;fdf gfKg]  

-u_ dfkg ltg cª\sdf k|:t't ug]{  

h:t} M 

O af6 P ;Ddsf] lb;fl:ylt kTtf nufpg pTt/ /]vf hgfpg] 

/]vf ON nfO{ cfwf/ dfgL 38Lsf] ;'O{ 3'Dg] lb;fsf] sf]0f  

NOP = 45° 5 .  

To;}n] O af6 P ;Ddsf] lb;fl:ylt 045° x'G5 .  

cGo pbfx/0fx¿ klg x]/f}F .  

 

 

 

060° sf] lb;fl:ylt 135° sf] lb;fl:ylt 330° sf] lb;fl:ylt 

:s]n8«Oª (Scale Drawing) 

olb s'g] b'O{ 7fpFaLrsf] b'/LnfO{ sfkLdf sf]/]/ b]vfpg ;Dej x'Fb}g jf ufx|f] x'G5 eg] To:tf] 

a]nf xfdLn] pSt b'/LnfO{ ljleGg PsfOx¿ h:t}M ld6/ (m), lsnf]ld6/ (km), dfOn (mile) 
cflbdf gflkG5 / jf:tljs b'/L kTtf nufOG5 .  

o;/L jf:tljs b'/LnfO{ gS;fdf k|:t't ug{ ;Dej kfg]{ vfnsf] dfkgsf] tl/sfnfO{ g} scale 
drawing elgG5 .  

Scale drawing sf] dfWodaf6 nfdf] b'/L jf 7'nf] If]q cf]u6]sf] j:t'nfO{ gS;fdf Pp6} k]hdf 

c6fpg ;lsG5 .  

pbfx/0f – 1M olb s'g} b'O{ :yfgx¿ A / B larsf] b'/L 120 km 5 eg] 15 km = 1 cm :s]n 

k|of]u u/L pSt b'O{ 7fpFlarsf] jf:tljs b'/L slt x'G5 < 

60°
135°

330°

N

NE

E

SE

S
SW

W

NW

O

O

N

P

45°
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pTt/: 

 15 km  = 1 cm lnFbf, 

 120 km = 
120
15  cm = 8 cm 

  AB = 8 cm 

pbfx/0f – 2: 1 cm = 400 m :s]n k|of]u u/L Pp6f gS;f tof/ ubf{ b'O{ :yfglarsf] gS;fsf] 

b'/L 4 cm eP pSt b'O{ :yfglarsf] jf:tljs b'/L slt xf]nf < 

pTt/ M 

 oxfF, :s]n 1 cm = 400 m lnFbf, 

   4 cm = 4 × 400 m = 1600 m 

  pSt b'O{ 7fpFlarsf] jf:tljs b'/L = 1600 m 

Scale drawing / Bearing lzIf0f sf nflu rflxg] z}lIfs ;fdu|Lx¿ 

k|f]6\ofS6/, :s]n / gS;fx¿, sDkf;af6 b]lvg] lbzfx¿nfO{ /]vfª\sg ul/Psf] rf6{  
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