
lkaf[;dh 285

vè;k; 14

lkaf[;dh

14.1 Hkwfedk

izfrfnu gesa rF;ksa] la[;kRed vadksa] lkjf.k;ksa] vkys[kksa (xzkiQksa) vkfn osQ :i eas fofHkUu
izdkj dh lwpuk,¡ ns[kus dks feyrh jgrh gSaA ;s lwpuk,¡ gesa lekpkj i=kksa] Vsyhfotuksa]
if=kdkvksa vkSj lapkj osQ vU; lk/uksa ls miyC/ gksrh jgrh gSaA ;s lwpuk,¡ fØosQV oQh
cYysckth ;k xsanckth osQ vkSlrksa] oaQiuh osQ ykHkksa] uxjksa osQ rkieku] iapo"khZ; ;kstuk osQ
fofHkUu {ks=k ,oa enksa esa fd, x, [kpks±] ernku osQ ifj.kkeksa vkfn ls lacaf/r gks ldrs
gSaA ,d fuf'pr mís'; ls ,df=kr fd, x, bu rF;ksa ;k vadksa dks] tks la[;kRed ;k vU;
:i esa gks ldrs gSa] vkadM+s (data) dgk tkrk gSA vaxzsth 'kCn “data” ySfVu 'kCn datum

dk cgqopu gSA gk¡] ;g ckr vo'; gS fd vkiosQ fy, ^vkadM+k* ,d u;k 'kCn ugha gSA
fiNyh d{kkvksa esa vki vkadM+ksa vkSj vkadM+ksa osQ izca/u osQ ckjs esa i<+ pqosQ gSaA

vkt gekjh nqfu;k vf/d ls vf/d lwpuk&vfHkfoU;kl gksrh tk jgh gSA ge thou
i;±r fdlh u fdlh :i esa vkadM+ksa dk iz;ksx djrs jgrs gSaA vr% gekjs fy, ;g
vko';d gks tkrk gS fd bu vkadM+ksa ls ge viuh bPNkuqlkj vFkZiw.kZ lwpuk,¡ miyC/
djuk tku tk,¡A vFkZiw.kZ lwpuk,¡ miyC/ djus ls lacaf/r vè;;u xf.kr dh ,d 'kk[kk
esa fd;k tkrk gS ftls lkaf[;dh (statistics) dgk tkrk gSA

,slk izrhr gksrk gS fd lkaf[;dh osQ vaxzsth 'kCn “statistics” dh O;qRifÙk ySfVu 'kCn
“status”, ftldk vFkZ ,d (jktuSfrd) jkT; gS] ls gqbZ gSA vius ewy :i esa lkaf[;dh
yksxksa osQ thou osQ fofHkUu igyqvksa ls lacaf/r mu vkadM+ksa dk gh laxzg gksrk Fkk tks jkT;
osQ fy, mi;ksxh gksrs FksA le; osQ lkFk&lkFk bldk dk;Z {ks=k c<+rk pyk x;k vkSj
lkaf[;dh dk laca/ osQoy vkadM+ksa osQ laxzg vkSj izLrqfrdj.k ls gh ugha jg x;k gS] vfirq
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bldk laca/ vkadM+ksa ls vuqfefr (inference) fudkyus vkSj mudk fuoZpu (interpretation)

djus ls Hkh gks x;kA lkaf[;dh esa vkadM+ksa osQ laxzg djus] O;ofLFkr djus] fo'ys"k.k djus vkSj
fuoZpu djus osQ ckjs esa vè;;u fd;k tkrk gSA fHkUu&fHkUu lanHkks± esa 'kCn ‘statistics’ dk vFkZ
fHkUu&fHkUu gksrk gSA vkb, ge bl laca/ esa fuEufyf[kr okD;ksa ij è;ku nsa %

1. D;k eq>s ^Hkkjr osQ 'kSf{kd vkadM+ksa* dh ,d uohure laLdj.k dh izfr fey
ldrh gSA

2. eSa ^lkaf[;dh* dk vè;;u djuk pkgrk g¡w] D;ksafd bldk iz;ksx nSfud thou esa
O;kid :i ls gksrk jgrk gSA

Åij fn, x, igys okD; esa vkadM+ksa (statistics)  dk iz;ksx cgqopu esa fd;k x;k gS]
ftldk vFkZ gS la[;kRed vkadMs+A blosQ varxZr Hkkjr dh fofHkUu 'kSf{kd laLFkk,¡]
fofHkUu jkT;ksa dh lk{kjrk&nj] vkfn gks ldrh gSaA nwljs okD; esa] 'kCn lkaf[;dh
(statistics) dk iz;ksx ,dopu esa fd;k x;k gS] ftldk vFkZ og fo"k; gS ftlesa vkadM+ksa
osQ laxzg] izLrqfrdj.k] fo'ys"k.k dk vè;;u djus osQ lkFk&lkFk vkadM+ksa ls vFkZiw.kZ
fu"d"kZ fudkyus osQ ckjs esa Hkh vè;;u fd;k tkrk gSA

bl vè;k; esa ge vkadM+ksa ls lacaf/r bu lHkh igyqvksa ij la{ksi esa ppkZ djsaxsA

14.2 vkadM+ksa dk laxzg

vkb, ge fuEufyf[kr fØ;kdyki djosQ vkadM+ksa dks ,df=kr djus dk dk;Z izkjEHk djsaA

fØ;kdyki 1 : viuh d{kk osQ fo|k£Fk;ksa dks pkj lewgksa esa ck¡V nhft,A izR;sd lewg dks
fuEu izdkj osQ vkadM+ksa esa ls ,d izdkj osQ vkadM+ksa dks laxzg djus dk dke ns nhft,A

(i) viuh d{kk osQ 20 fo|k£Fk;ksa dh yackbZA
(ii) viuh d{kk esa fdlh ,d eghus osQ izR;sd fnu vuqifLFkr jgs fo|k£Fk;kas dh la[;kA
(iii) vkiosQ d{kk fe=kksa osQ ifjokjksa osQ lnL;ksa dh la[;kA
(iv) vkiosQ fo|ky; esa ;k mlosQ vkl&ikl osQ 15 ikS/ksa dh yackb;k¡A

vkb, vc ge fo|k£Fk;ksa }kjk ,df=kr fd, x, ifj.kkeksa dks ns[ksaA izR;sd lewg us
vkadM+ksa dk laxzg fdl izdkj fd;k gS\

(i) D;k lwpuk,¡ ,df=kr djus osQ fy, mUgksaus lacaf/r izR;sd fo|kFkhZ] edku ;k
O;fDr ls lwpuk,¡ ,df=kr dh gSa\

(ii) D;k mUgksaus fo|ky; esa miyC/ fjdkMZ tSls oqQN lzksrksa ls lwpuk,¡ ,df=kr dh gSa\
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igyh fLFkfr esa Lo;a vaos"kd us vius fnekx esa ,d fuf'pr mís'; j[kdj lwpukvksa
dks ,df=kr fd;k gSA bl izdkj ,df=kr fd, x, vkadM+ksa dks izkFkfed vkadM+s (primary

data) dgk tkrk gSA

nwljh fLFkfr esa] tgk¡ fdlh lzksr ls] ftlesa lwpuk,¡ igys ls gh ,df=kr gSa] vkadM+s
izkIr fd, x, gksa mu vkadM+ksa dks xkS.k vkadM+s (secondary data) dgk tkrk gSA bl izdkj
osQ vkadM+ksa dk iz;ksx] ftls fdlh vkSj us bUgsa vU; lanHkZ esa ,df=kr fd;k gS] ;g
lqfuf'pr djus osQ ckn gh fd ;s lzksr fo'oluh; gaS] dkiQh lko/kuh osQ lkFk djuk
pkfg,A

vHkh rd vki ;g vo'; le> x, gksaxs fd vkadM+s fdl izdkj ,df=kr fd, tkrs
gSa vkSj izkFkfed vkadM+ksa vkSj xkS.k vkadM+ksa esa D;k varj gSA

iz'ukoyh 14.1

1. mu vkadM+ksa osQ ik¡p mnkgj.k nhft, ftUgsa vki vius nSfud thou ls ,df=kr dj ldrs gSaA

2. Åij fn, x, iz'u 1 osQ vkadM+ksa dks izkFkfed vkadM+ksa ;k xkS.k vkadM+ksa esa oxhZòQr dhft,A

14.3 vkadM+ksa dk izLrqfrdj.k

vkadM+ksa dks ,df=kr djus dk dke lekIr gksus osQ mijkar gh vaos"kd dks bu vkadM+ksa dks
,sls :i esa izLrqr djus dh fof/;ksa dks Kkr djuk gksrk gS tks vFkZiw.kZ gks] ljyrk ls le>h
tk ldrh gksa vkSj ,d gh >yd esa mlosQ eq[; y{k.kksa dks tkuk tk ldrk gksA vkb, vc
ge oqQN mnkgj.k ysdj vkadM+ksa dks izLrqr djus dh fofHkUu fof/;ksa ij iqu% fopkj djsaA

mnkgj.k 1 : xf.kr dh ijh{kk esa 10 fo|k£Fk;ksa }kjk izkIr fd, x, vad yhft, %
55 36 95 73 60 42 25 78 75 62

bl :i eas izLrqr fd, x, vkadM+ksa dks ;FkkizkIr vkadM+s (raw data) dgk tkrk gSA

D;k bl :i esa bls ns[kdj vki vf/dre vkSj U;wure vad Kkr dj ldrs gSa\

D;k vf/dre izkIrkad vkSj U;wure izkIrkad Kkr djus esa vkidks oqQN le; yxk gS\ ;fn
bu izkIrkadksa dks vkjksgh (ascending) ;k vojksgh (descending) Øe esa j[kk tk,] rks
vf/dre vad vkSj U;wure vad Kkr djus esa dkiQh de le; yxsxk\ vr% vkb, ge
izkIrkadksa dks vkjksgh Øe esa bl izdkj j[ksa%

25 36 42 55 60 62 73 75 78 95
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bl izdkj ge Li"Vr;k ns[k ldrs gSa fd U;wure izkIrkad 25 vkSj vf/dre izkIrkad 95 gSaA

vkadM+ksa osQ vf/dre vkSj U;wure ekuksa osQ varj dks vkadM+ksa dk ifjlj (range) dgk
tkrk gSA vr% ;gk¡ ij ifjlj  95 – 25 = 70 gSA

vkadM+ksa dks vkjksgh Øe ;k vojksgh Øe esa fy[kus ij dkiQh le; yx ldrk gS]
fo'ks"k :i ls rc] tcfd iz;ksx eas izs{k.kksa dh la[;k vf/d gks] tSlk fd vxys mnkgj.k
esa vki ns[k ldrs gSaA

mnkgj.k 2 : ,d fo|ky; dh uoha d{kk osQ 30 fo|k£Fk;ksa }kjk (100 vadksa esa ls) izkIr
fd, x, vad yhft,%

10 20 36 92 95 40 50 56 60 70

92 88 80 70 72 70 36 40 36 40

92 40 50 50 56 60 70 60 60 88

vkidks ;kn gksxk fd ,d fuf'pr vad izkIr djus okys fo|k£Fk;ksa dh la[;k dks bl vad
dh ckjackjrk (frequency) dgk tkrk gSA mnkgj.k osQ fy,] ;gk¡ 4 fo|k£Fk;ksa us 70 vad
izkIr fd, gSaA vr% 70 vad dh ckjackjrk 4 gSA vkadM+ksa dks vkSj vf/d ljy :i esa
le>us osQ fy, bUgsa ge ,d lkj.kh osQ :i esa fy[krs gSa] tSlk fd uhps fn;k x;k gS%

lkj.kh 14.1

vad fo|k£Fk;ksa dh la[;k
(vFkkZr~ ckjackjrk)

10 1

20 1

36 3

40 4

50 3

56 2

60 4

70 4

72 1

80 1

88 2

92 3

95 1

oqQy ;ksx 30
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lkj.kh 14-1 dks voxhZo`Qr ckjackjrk caVu lkj.kh (ungrouped frequency distribution

table) ;k osQoy ckjackjrk caVu lkj.kh (frequency distribution table) dgk tkrk gSA
è;ku nhft, fd bu lkjf.k;ksa dks cukus esa vki feyku fpÉksa (tally marks) dk iz;ksx dj
ldrs gSa] tSlk fd vxys mnkgj.k esa fn[kk;k x;k gSA

mnkgj.k 3 : ou egksRlo osQ nkSjku 100 fo|ky;ksa esa ls izR;sd fo|ky; esa 100 ikS/s
yxk, x,A ,d eghus ckn yxk, x, ikS/ksa esa ls cp x, ikS/ksa dh la[;k,¡ fuEu Fkha%

95 67 28 32 65 65 69 33 98 96

76 42 32 38 42 40 40 69 95 92

75 83 76 83 85 62 37 65 63 42

89 65 73 81 49 52 64 76 83 92

93 68 52 79 81 83 59 82 75 82

86 90 44 62 31 36 38 42 39 83

87 56 58 23 35 76 83 85 30 68

69 83 86 43 45 39 83 75 66 83

92 75 89 66 91 27 88 89 93 42

53 69 90 55 66 49 52 83 34 36

bruh cM+h la[;k esa vkadM+ksa dks bl izdkj izLrqr djus osQ fy, fd ikBd bldk ljyrk

ls vFkZ fudky losQa] ge bu vkadM+ksa dks  20-29, 30-39, . . ., 90-99 tSls lewgksa esa j[kdj

bUgsa NksVk dj ysrs gSa (D;ksafd gekjs vkadM+s 23 ls 98 osQ chp gSa)A bu lewgksa dks ^oxZ*

(classes) ;k ^oxZ varjky* (class intervals) dgk tkrk gS vkSj buosQ eki (size) dks

oxZ&eki (class size) ;k oxZ pkSM+kbZ (class width) dgk tkrk gS] tks fd ;gk¡ 10 gSA

izR;sd oxZ dh fuEure la[;k dks fuEu oxZ lhek (lower class limit) vkSj vf/dre

la[;k oQks mifj oxZ lhek (upper class limit) dgk tkrk gSA tSls] oxZ 20&29 esa 20 fuEu

oxZ lhek gS vkSj 29 mifj oxZ lhek gSA

lkFk gh] vki ;g Hkh tkurs gSa fd feyku fpÉksa dk iz;ksx djosQ Åij fn, x, vkadM+ksa

dks lkj.kh :i esa izLrqr fd;k tk ldrk gS] tSlk fd lkfj.kh 14-2 esa fn[kk;k x;k gSA
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lkj.kh 14.2

cps gq, ikS/ksa dh feyku fpÉ fo|ky;ksa dh la[;k
la[;k (ckjackjrk)

20 - 29 ||| 3

30 - 39 |||| |||| |||| 14

40 - 49 |||| |||| || 12

50 - 59 |||| ||| 8

60 - 69 |||| |||| |||| ||| 18

70 - 79 |||| |||| 10

80 - 89 |||| |||| |||| |||| ||| 23

90 - 99 |||| |||| || 12

oqQy ;ksx 100

vkadM+ksa dks bl :i esa izLrqr djus ls vkadM+s ljy vkSj NksVs :i esa gks tkrs gSa vkSj

ge ,d gh n`f"V esa muosQ eq[; y{k.kksa dks ns[k ldrs gSaA bl izdkj dh lkj.kh dks

oxhZo`Qr ckjackjrk caVu lkj.kh (grouped frequency distribution table) dgk tkrk gSA

;gk¡ ge ;g ljyrk ls ns[k ldrs gSa fd  8 + 18 + 10 + 23 + 12 = 71 fo|ky;ksa esa 50%

;k blls vf/d ikS/s cp x, gSaA

;gk¡ ge ;g ns[krs gSa fd Åij dh lkj.kh esa oxZ vufrO;kih (non-overlapping) gSaA

è;ku nhft, fd ;gk¡ ge NksVs eki ysdj vf/d la[;k esa oxZ ys ldrs Fks ;k cM+s eki

ysdj de la[;k esa oxZ ys ldrs FksA mnkgj.k osQ fy,] varjky  22-26, 27-31, vkfn gks

ldrs FksA bl dk;Z osQ fy, dksbZ fo'ks"k fu;e ugha gSA fu;e osQoy ;gh gS fd oxZ

vfrO;kih (overlapping) ugha gksus pkfg,A

mnkgj.k 4 : vkb, vc ge fuEufyf[kr ckjackjrk caVu lkj.kh ysa] ftlesa ,d d{kk osQ

38 fo|kfFkZ;ksa osQ Hkkj fn, x, gSa%
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lkj.kh 14.3

Hkkj (kg esa) fo|k£Fk;ksa dh la[;k

31 - 35 9

36 - 40 5

41 - 45 14

46 - 50 3

51 - 55 1

56 - 60 2

61 - 65 2

66 - 70 1

71 - 75 1

oqQy ;ksx 38

vc] ;fn 35-5 kg vkSj 40-5 kg osQ Hkkj okys nks vkSj fo|kFkhZ bl d{kk esa vk tk,¡]
rks mUgsa fdl oxZ varjky esa j[kk tk,xk\ mUgsa u rks ge mu varjkyksa esa j[k ldrs gSa
ftudh vafre la[;k 35 ;k 40 gSa vkSj u gh bUgsa ge mu varjkyksa esa j[k ldrs gSa tks
buds ckn vkrs gSaA ,slk blfy, gS] D;ksafd nks Øekxr oxks± (consecutive classes) dh
mifj vkSj fuEu lhekvksa osQ chp fjDr LFkku gSA vr% bl fLFkfr esa gesa varjkyksa dks
foHkDr djuk gksrk gS] ftlls fd Øekxr varjkyksa dh mifj vkSj fuEu lhek,¡ leku gks
tk,¡A blosQ fy, gesa ,d oxZ dh mifj lhek vkSj mlosQ ckn osQ oxZ dh fuEu lhek osQ
chp dk varj Kkr djuk gksrk gSA rc ge bl varj osQ vk/s Hkkx dks izR;sd mifj lhek
esa tksM+ nsrs gSa vkSj blh jkf'k dks izR;sd fuEu lhek esa ls ?kVk nsrs gSaA

mnkgj.k osQ fy,] oxZ  31 - 35 vkSj  36 - 40 yhft,A

36 - 40 dh fuEu lhek = 36

31 - 35  dh mifj lhek  = 35

varj = 36 – 35 = 1

vr%]    varj dk vk/k = 
1

2
 = 0.5

bl izdkj] oxZ  31 – 35  ls cuk u;k oxZ varjky (31 – 0.5) – (35 + 0.5) = 30.5 – 35.5 gSA

blh izdkj] 36 – 40 ls cuk u;k oxZ varjky
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= (36 – 0.5) - (40 + 0.5)

= 35.5 - 40.5

bl izfØ;k dks vkxs c<+kus ij fuEufyf[kr larr oxZ (continuous classes) izkIr gksrs gSa%

30 .5 -35 .5 , 35 .5 -40 .5 , 40 .5 -45 .5 , 45 .5 -50 .5 , 50 .5 -55 .5 , 55 .5 -60 .5 ,

60.5 - 65.5, 65.5 - 70.5, 70.5 - 75.5

vc ge bu oxks± esa u, fo|kfFkZ;ksa osQ Hkkj lfEefyr dj ldrs gSaA ijUrq] ,slk djus ls ,d
vkSj leL;k vkrh gSA og ;g gS fd 35-5 nksuksa gh oxks± 30-5&35-5 vkSj 35-5&40-5
esa gSA og ;g gS fd vkiosQ fopkj ls bl Hkkj dks fdl oxZ esa j[kuk pkfg,\

;fn bls nksuksa oxks± esa j[kk tk,] rks bldh fxurh nks ckj djuh gksxhA

vr% ijaijk osQ vuqlkj] ge  35-5 dks oxZ 35-5&40-5 esa j[krs gSa u fd oxZ 30-5&35-5
esaA blh izdkj] 40-5 dks oxZ 40-5&45-5 esa j[kk tkrk gS u fd oxZ 35-5&40-5 esaA

vr%] u, Hkkj 35-5 kg vkSj 40-5 kg dks Øe'k% 35-5&40-5 vkSj 40-5&45-5 esa
lfEefyr fd;k tk,xkA vc bu dYiukvksa dsk è;ku esa j[kus ij ,d ubZ ckjackjrk caVu
lkj.kh izkIr gksxh] tSlk fd uhps fn[kkbZ xbZ gS %

lkj.kh 14.4

Hkkj (kg esa) fo|k£Fk;ksa dh la[;k

30.5-35.5 9

35.5-40.5 6

40.5-45.5 15

45.5-50.5 3

50.5-55.5 1

55.5-60.5 2

60.5-65.5 2

65.5-70.5 1

70.5-75.5 1

oqQy ;ksx 40
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vkb, vc ge fØ;kdyki 1 esa vkiosQ }kjk ,df=kr fd, x, vkadM+ksa dks ysaA bl ckj
ge pkgsaxs fd vki bu vkadM+ksa dks ,d ckjackjrk caVu lkj.kh osQ :i esa izLrqr djsaA

fØ;kdyki 2 : mUgha pkj lewgksa dks ysdj vki vius vkadM+ksa dks ckjackjrk caVu lkjf.k;ksa
esa ifjo£rr djsaA vkadM+ksa osQ ifjlj vkSj vkadM+ksa osQ izdkj dks è;ku esa j[kdj mi;qDr
oxZ&eki okys lqfo/ktud oxZ yhft,A

iz'ukoyh 14.2

1. vkBoha d{kk osQ 30 fo|k£Fk;ksa osQ jDr lewg ;s gSa%

A, B, O, O, AB, O, A, O, B, A, O, B, A, O, O,

A, AB, O, A, A, O, O, AB, B, A, O, B, A, B, O

bu vkadM+ksa dks ,d ckjackjrk caVu lkj.kh osQ :i esa izLrqr dhft,A crkb, fd bu
fo|k£Fk;ksa esa dkSu&lk jDr lewg vf/d lkekU; gS vkSj dkSu&lk jDr lewg fojyre jDr
lewg gSA

2. 40 bathfu;jksa dh muosQ vkokl ls dk;Z&LFky dh (fdyksehVj esa) nwfj;k¡ ;s gSa%

5 3 10 20 25 11 13 7 12 31

19 10 12 17 18 11 32 17 16 2

7 9 7 8 3 5 12 15 18 3

12 14 2 9 6 15 15 7 6 12

0&5 dks (ftlesa 5 lfEefyr ugha gS) igyk varjky ysdj Åij fn, gq, vkadM+ksa ls
oxZ&eki 5 okyh ,d oxhZo`Qr ckjackjrk caVu lkj.kh cukb,A bl lkj.kh c¼ fu:i.k esa
vkidks dkSu&ls eq[; y{k.k ns[kus dks feyrs gSa\

3. 30 fnu okys eghus esa ,d uxj dh lkis{k vknzZrk (%esa) ;g jgh gS%

98.1 98.6 99.2 90.3 86.5 95.3 92.9 96.3 94.2 95.1

89.2 92.3 97.1 93.5 92.7 95.1 97.2 93.3 95.2 97.3

96.2 92.1 84.9 90.2 95.7 98.3 97.3 96.1 92.1 89

(i) oxZ 84&86] 86&88 vkfn ysdj ,d oxhZo`Qr ckjackjrk caVu cukb,A

(ii) D;k vki crk ldrs gSa fd ;s vkadM+s fdl eghus ;k ½rq ls lacaf/r gSa\

(iii) bu vkadM+ksa dk ifjlj D;k gS\
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4. fudVre lsaVhehVjksa esa ekih xbZ 50 fo|k£Fk;ksa dh yackb;k¡ ;s gSa%

161 150 154 165 168 161 154 162 150 151

162 164 171 165 158 154 156 172 160 170

153 159 161 170 162 165 166 168 165 164

154 152 153 156 158 162 160 161 173 166

161 159 162 167 168 159 158 153 154 159

(i) 160&165] 165&170 vkfn dk oxZ varjky ysdj Åij fn, x, vkadM+ksa dks ,d
oxhZo`Qr ckjackjrk caVu lkj.kh osQ :i eas fu:fir dhft,A

(ii) bl lkj.kh dh lgk;rk ls vki fo|k£Fk;ksa dh yackb;ksa osQ laca/ esa D;k fu"d"kZ
fudky ldrs gSa\

5. ,d uxj esa ok;q esa lYiQj MkbZ&vkWDlkbM dk lkanz.k Hkkx izfr fefy;u [parts per million

(ppm)] esa Kkr djus osQ fy, ,d vè;;u fd;k x;kA 30 fnuksa osQ izkIr fd, x, vkadM+s
;s gSa%

0.03 0.08 0.08 0.09 0.04 0.17

0.16 0.05 0.02 0.06 0.18 0.20

0.11 0.08 0.12 0.13 0.22 0.07

0.08 0.01 0.10 0.06 0.09 0.18

0.11 0.07 0.05 0.07 0.01 0.04

(i) 0-00&0-04] 0-04&0-08 vkfn dk oxZ varjky ysdj bu vkadM+ksa dh ,d oxhZo`Qr
ckjackjrk caVu lkj.kh cukb,A

(ii) lYiQj MkbZ&vkWDlkbM dh lkaærk fdrus fnu 0.11 Hkkx izfr fefy;u ls vf/d jgh\

6. rhu flDdksa dks ,d lkFk 30 ckj mNkyk x;kA izR;sd ckj fpr (Head) vkus dh la[;k
fuEu gS %

0 1 2 2 1 2 3 1 3 0

1 3 1 1 2 2 0 1 2 1

3 0 0 1 1 2 3 2 2 0

Åij fn, x, vkadM+ksa ds fy, ,d ckjackjrk caVu lkj.kh cukb,A

7. 50 n'keyo LFkku rd 'kq¼  π  dk eku uhps fn;k x;k gS %
3.14159265358979323846264338327950288419716939937510
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(i) n'keyo fcanq osQ ckn vkus okys 0 ls 9 rd osQ vadksa dk ,d ckjackjrk caVu cukb,A

(ii) lcls vf/d ckj vkSj lcls de ckj vkus okys vad dkSu&dkSu ls gSa\

8. rhl cPpksa ls ;g iwNk x;k fd fiNys lIrkg mUgksaus fdrus ?kaVksa rd Vh-oh- osQ izksxzke ns[ksA
izkIr ifj.kke ;s jgs gSa %

1 6 2 3 5 12 5 8 4 8

10 3 4 12 2 8 15 1 17 6

3 2 8 5 9 6 8 7 14 12

(i) oxZ&pkSM+kbZ 5 ysdj vkSj ,d oxZ varjky dks 5&10 ysdj bu vkadM+ksa dh ,d
oxhZo`Qr ckjackjrk caVu lkj.kh cukb,A

(ii) fdrus cPpksa us lIrkg esa 15 ;k vf/d ?kaVksa rd Vsyhfotu ns[kk\

9. ,d oaQiuh ,d fo'ks"k izdkj dh dkj&cSVªh cukrh gSA bl izdkj dh 40 cSfVª;ksa osQ
thou&dky (o"kks± esa) ;s jgs gSa %

2.6 3.0 3.7 3.2 2.2 4.1 3.5 4.5

3.5 2.3 3.2 3.4 3.8 3.2 4.6 3.7

2.5 4.4 3.4 3.3 2.9 3.0 4.3 2.8

3.5 3.2 3.9 3.2 3.2 3.1 3.7 3.4

4.6 3.8 3.2 2.6 3.5 4.2 2.9 3.6

0-5 eki osQ oxZ varjky ysdj rFkk varjky 2&2-5 ls izkjaHk djosQ bu vkadM+ksa dh ,d
oxhZo`Qr ckjackjrk caVu lkj.kh cukb,A

14.4 vkadM+ksa dk vkys[kh; fu#i.k

lkjf.k;ksa ls vkadM+ksa dk fu:i.k djus osQ ckjs esa ge ppkZ dj pqosQ gSaA vkb, vc ge
vkadM+ksa osQ vU; fu:i.k] vFkkZr~ vkys[kh; fu:i.k (graphical representation) dh vksj
viuk è;ku osaQfnzr djsaA bl laca/ esa ,d dgkor ;g jgh gS fd ,d fp=k gtkj 'kCn
ls Hkh mÙke gksrk gSA izk;% vyx&vyx enksa dh rqyukvksa dks vkys[kksa (graphs) dh
lgk;rk ls vPNh rjg ls n'kkZ;k tkrk gSA rc okLrfod vkadM+ksa dh rqyuk esa bl fu:i.k
dks le>uk vf/d ljy gks tkrk gSA bl vuqPNsn esa] ge fuEufyf[kr vkys[kh; fu:i.kksa
dk vè;;u djsaxsA

(A) naM vkys[k (Bar Graph)

(B) ,dleku pkSM+kbZ vkSj ifjorhZ pkSM+kb;ksa okys vk;rfp=k (Histograms)

(C) ckjackjrk cgqHkqt (Frequency Polygons)
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(A) naM vkys[k

fiNyh d{kkvksa esa] vki naM vkys[k dk vè;;u dj pqosQ gSa vkSj mUgsa cuk Hkh pqosQ
gSaA ;gk¡ ge oqQN vf/d vkSipkfjd n`f"Vdks.k ls bu ij ppkZ djsaxsA vkidks ;kn gksxk
fd naM vkys[k vkadM+ksa dk ,d fp=kh; fu:i.k gksrk gS ftlesa izk;% ,d v{k (eku
yhft, x-v{k) ij ,d pj dks izdV djus okys ,d leku pkSM+kbZ ds naM [khaps tkrs
gSa ftuosQ chp esa cjkcj&cjkcj nwfj;k¡ NksM+h tkrh gSaA pj osQ eku nwljs v{k (eku yhft,
y-v{k) ij fn[kk, tkrs gSa vkSj naMksa dh Å¡pkb;k¡ pj osQ ekuksa ij fuHkZj djrh gSaA

mnkgj.k 5 : uoha d{kk osQ 40 fo|k£Fk;ksa ls muosQ tUe dk eghuk crkus osQ fy, dgk
x;kA bl izdkj izkIr vkadM+ksa ls fuEufyf[kr vkys[k cuk;k x;k%

vko`Qfr 14.1

Åij fn, x, vkys[k dks ns[kdj fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) uoacj osQ eghus esa fdrus fo|k£Fk;ksa dk tUe gqvk\

(ii) fdl eghus esa lcls vf/d fo|k£Fk;ksa dk tUe gqvk\

gy : è;ku nhft, fd ;gk¡ pj ^tUe fnu dk eghuk* gS vkSj pj dk eku ^tUe ysus okys
fo|k£Fk;ksa dh la[;k* gSA

(i) uoacj osQ eghus esa 4 fo|k£Fk;ksa dk tUe gqvkA

(ii) vxLr osQ eghus esa lcls vf/d fo|k£Fk;ksa dk tUe gqvkA

vkb, vc ge fuEufyf[kr mnkgj.k ysdj budk iqufoZyksdu djsa fd ,d naM vkys[k
fdl izdkj cuk;k tkrk gSA
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mnkgj.k 6 : ,d ifjokj us ftldh ekfld vk; ` 20000  gS] fofHkUu enksa osQ varxZr gj
eghus gksus okys [kpZ dh ;kstuk cukbZ Fkh%

lkj.kh 14.5

en [kpZ
(gtkj #i;ksa esa)

xzkWljh (ijpwu dk lkeku) 4

fdjk;k 5

cPpksa dh f'k{kk 5

nokb;k¡ 2

b±/u 2

euksjatu 1

fofo/ 1

Åij fn, x, vkadM+ksa dk ,d naM vkys[k cukb,A

gy : ge bu vkadM+ksa dk naM vkys[k fuEufyf[kr pj.kksa esa cukrs gSaA è;ku nhft, fd
nwljs LraHk esa fn;k x;k ek=kd (unit) ̂ gtkj #i;ksa esa* gSA vr%] xzkWljh (ijpwu dk lkeku)
osQ lkeus fy[kk vad 4 dk vFkZ ` 4000 gSA

1. dksbZ Hkh iSekuk (scale) ysdj ge {kSfrt v{k ij enksa (pj) dks fu:fir djrs gSa]
D;ksafd ;gk¡ naM dh pkSM+kbZ dk dksbZ egRo ugha gksrkA ijUrq Li"Vrk osQ fy, ge lHkh
naM leku pkSM+kbZ osQ ysrs gSa vkSj muosQ chp leku nwjh cuk, j[krs gSaA eku yhft,
,d en dks ,d lsaVhehVj ls fu:fir fd;k x;k gSA

2. ge [kpZ (ewY;) dks ÅèokZ/j v{k ij fu:fir djrs gSaA D;ksafd vf/dre [kpZ
` 5000 gS] blfy, ge iSekuk 1 ek=kd = ` 1000 ys ldrs gSaA

3. vius igys en vFkkZr~ xzkWljh dks fu:fir djus osQ fy,] ge 1 ek=kd dh pkSM+kbZ
4 ek=kd dh Å¡pkbZ okyk ,d vk;rkdkj naM cukrs gSaA

4. blh izdkj] nks Øekxr naMksa osQ chp 1 ek=kd dk [kkyh LFkku NksM+dj vU; enksa dks
fu:fir fd;k tkrk gS (nsf[k;s vkÑfr 14-2)A
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vko`Qfr  14.2

;gk¡ vki ,d n`f"V esa gh vkadM+ksa osQ lkis{k vfHky{k.kksa dks ljyrk ls ns[k ldrs gSaA
mnkgj.k osQ fy,] vki ;g ljyrk ls ns[k ldrs gSa fd xzkWljh ij fd;k x;k [kpZ nokb;ksa
ij fd, x, [kpZ dk nks xquk gSA vr%] oqQN vFkks± esa lkj.kh :i dh vis{kk ;g vkadM+ksa
dk ,d mÙke fu:i.k gSA
fØ;kdyki 3 : fØ;kdyki 1 osQ pkj lewgksa }kjk izkIr vkadM+ksa dks mi;qDr naM vkys[kksa
ls fu:fir dhft,A

vkb, vc ge ns[ksa fd fdl izdkj larr oxZ varjkyksa dh ckjackjrk caVu lkj.kh dks
vkys[kh; :i esa fu:fir fd;k tkrk gSA

(B) vk;rfp=k
;g larr oxZ varjkyksa osQ fy, iz;qDr naM vkys[k dh Hkk¡fr fu:i.k dk ,d :i gSA
mnkgj.k osQ fy,] ckjackjrk caVu lkj.kh 14-6 yhft,] ftlesa ,d d{kk osQ 36 fo|k£Fk;ksa
osQ Hkkj fn, x, gSa%

lkj.kh 14.6

Hkkj (kg esa) fo|k£Fk;ksa dh la[;k
30.5 - 35.5 9

35.5 - 40.5 6

40.5 - 45.5 15

45.5 - 50.5 3

50.5 - 55.5 1

55.5 - 60.5 2

oqQy ;ksx 36

vkb, ge Åij fn, x, vkadM+ksa dks vkys[kh; :i esa bl izdkj fu:fir djsa%
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(i) ge ,d mi;qDr iSekuk ysdj Hkkj dks {kSfrt v{k ij fu:fir djsaA ge iSekuk
1 lsaVhehVj = 5 kg ys ldrs gSaA lkFk gh] D;ksafd igyk oxZ varjky 30-5 ls izkjaHk gks
jgk gS u fd 'kwU; ls] blfy, ,d fuoqaQp (kink) dk fpÉ cukdj ;k v{k esa ,d
foPNsn fn[kk dj] bls ge vkys[k ij n'kkZ ldrs gSaA

(ii) ge ,d mi;qDr iSekus ds vuqlkj fo|k£Fk;ksa dh la[;k (ckjackjrk) dks ÅèokZ/j v{k
ij fu:fir djrs gSaA lkFk gh] D;ksafd vf/dre ckjackjrk 15 gS] blfy, gesa ,d
,sls iSekus dk p;u djuk gksrk gS ftlls fd mlesa ;g vf/dre ckjackjrk vk losQA

(iii) vc ge oxZ varjky osQ vuqlkj leku pkSM+kbZ vkSj laxr oxZ varjkyksa dh ckjackjrkvksa
dks yackb;k¡ ekudj vk;r (;k vk;rkdkj naM) cukrs gSaaA mnkgj.k osQ fy,] oxZ
varjky 30-5&35-5 dk vk;r 1 lsaVhehVj dh pkSM+kbZ vkSj 4-5 lsaVhehVj dh yackbZ
okyk vk;r gksxkA

(iv) bl izdkj gesa tks vkys[k izkIr gksrk gS] mls vko`Qfr 14-3 esa fn[kk;k x;k gSA

vko`Qfr  14.3

è;ku nhft, fd D;ksafd Øekxr vk;rksa osQ chp dksbZ fjDr LFkku ugha gS] blfy,
ifj.kkeh vkys[k ,d Bksl vkÑfr osQ leku fn[kkbZ iM+sxkA bl vkys[k dks vk;rfp=k
(histogram) dgk tkrk gS] tks fd larr oxks± okys oxhZo`Qr ckjackjrk caVu dk ,d
vkys[kh; fu:i.k gksrk gSA lkFk gh] naM vkys[k osQ foijhr] bldh jpuk esa naM dh
pkSM+kbZ dh ,d egRoiw.kZ Hkwfedk gksrh gSA

okLro esa] ;gk¡ [kM+s fd, x, vk;rksa osQ {ks=kiQy laxr ckjackjrkvksa osQ lekuqikrh gksrs
gSaA fiQj Hkh] D;ksafd lHkh vk;rksa dh pkSM+kbZ;k¡ leku gSa] blfy, vk;rksa dh yackb;k¡ ckjackjrkvksa
osQ lekuqikrh gksrh gSaA ;gh dkj.k gS fd ge yackb;k¡ Åij (iii) osQ vuqlkj gh ysrs gSaA

2022-23



300 xf.kr

vc] ge ihNs fn[kkbZ xbZ fLFkfr ls vyx ,d fLFkfr ysrs gSaA
mnkgj.k 7 : ,d vè;kfidk nks lsD'kuksa osQ fo|k£Fk;ksa osQ izn'kZuksa dk fo'ys"k.k 100 vad
dh xf.kr dh ijh{kk ysdj djuk pkgrh gSA muosQ izn'kZuksa dks ns[kus ij og ;g ikrh gS
fd osQoy oqQN gh fo|k£Fk;ksa osQ izkIrkad 20 ls de gS vkSj oqQN fo|k£Fk;ksa osQ izkIrkad
70 ;k mlls vf/d gSaA vr%] mlus fo|k£Fk;ksa dks 0 - 20, 20 - 30, . . ., 60 - 70, 70 - 100

tSls fofHkUu eki okys varjkyksa esa oxhZo`Qr djus dk fu.kZ; fy;kA rc mlus fuEufyf[kr
lkj.kh cukbZA

lkj.kh 14.7

vad fo|k£Fk;ksa dh la[;k
  0 - 20 7

20 - 30 10
30 - 40 10
40 - 50 20
50 - 60 20
60 - 70 15

     70 - vkSj mlls vf/d 8

oqQy ;ksx 90

fdlh fo|kFkhZ us bl lkj.kh dk ,d vk;rfp=k cuk;k] ftls vko`Qfr 14-4 esa fn[kk;k
x;k gSA

vko`Qfr  14.4

bl vkys[kh; fu:i.k dh tk¡p lko/kuh ls dhft,A D;k vki le>rs gSa fd ;g vkys[k
vkadM+ksa dk lgh&lgh fu:i.k djrk gS\ bldk mÙkj gS% ughaA ;g vkys[k vkadM+ksa dk
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,d xyr fp=k izLrqr dj jgk gSA tSlk fd ge igys crk pqosQ gSa vk;rksa osQ {ks=kiQy
vk;rfp=k dh ckjackjrkvksa osQ lekuqikrh gksrs gSaA igys bl izdkj osQ iz'u gekjs lkeus ugha mBs
Fks] D;ksafd lHkh vk;rksa dh pkSM+kb;k¡ leku FkhaA ijUrq] D;ksafd ;gk¡ vk;rksa dh pkSM+kb;k¡ cny
jgh gSa] blfy, Åij fn;k x;k vk;rfp=k vkadM+ksa dk ,d lgh&lgh fp=k izLrqr ugha djrkA
mnkgj.k osQ fy,] ;gk¡ varjky 60&70 dh rqyuk esa varjky 70&100 dh ckjackjrk vfèkd
gSA

vr%] vk;rksa dh yackb;ksa esa oqQN ifjorZu (modifications) djus dh vko';drk
gksrh gS] ftlls fd {ks=kiQy iqu% ckjackjrkvksa osQ lekuqikrh gks tk,A

blosQ fy, fuEufyf[kr pj.k ykxw djus gksrs gSa %
1. U;wure oxZ pkSM+kbZ okyk ,d oxZ varjky yhft,A Åij osQ mnkgj.k esa] U;wure

oxZ pkSM+kbZ 10 gSA
2. rc vk;rksa dh yackb;ksa esa bl izdkj ifjorZu dhft, ftlls fd og oxZ pkSM+kbZ

10 osQ lekuqikrh gks tk,A
mnkgj.k osQ fy,] tc oxZ pkSM+kbZ 20 gksrh gS] rc vk;r dh yackbZ 7 gksrh gSA vr%

tc oxZ pkSM+kbZ 10 gks] rks vk;r dh yackbZ  
7

10
20

×  = 3.5  gksxhA

bl izfØ;k dks ykxw djrs jgus ij] gesa fuEufyf[kr lkj.kh izkIr gksrh gS %

lkj.kh 14.8

vad ckjackjrk oxZ dh pkSM+kbZ vk;r dh yackbZ

0 - 20 7 20
7

10
20

×  = 3.5

20 - 30 10 10
10

10
10

×  = 10

30 - 40 10 10
10

10
10

×  = 10

40 - 50 20 10
20

10
10

×  = 20

50 - 60 20 10
20

10
10

×  = 20

60 - 70 15 10
15

10
10

×  = 15

70 -100 8 30   
8

10
30

×  = 2.67
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D;ksafd geus izR;sd fLFkfr esa 10 vadksa osQ varjky ij ;s yackb;k¡ ifjdfyr dh gSa]
blfy, vki ;g ns[k ldrs gSa fd ge bu yackb;ksa dks ^izfr 10 vad varjky ij
fo|k£Fk;ksa osQ lekuqikrh eku* ldrs gSaA

ifjorhZ pkSM+kbZ okyk lgh vk;rfp=k vko`Qfr 14-5 esa fn[kk;k x;k gSA

vko`Qfr 14.5

(C) ckjackjrk cgqHkqt
ek=kkRed vkadM+ksa (quantitative data) vkSj mudh ckjackjrkvksa dks fu:fir djus dh ,d
vU; fof/ Hkh gSA og gS ,d cgqHkqt (polygon)A cgqHkqt dk vFkZ le>us osQ fy,] vkb,
ge vko`Qfr 14-3 esa fu:fir vk;rfp=k ysaA vkb, ge bl vk;rfp=k ds laxr vk;rksa
dh Åijh Hkqtkvksa osQ eè;&fcanqvksa dks js[kk[kaMksa ls tksM+ nsaA vkb, ge bu eè;&fcanqvksa
dks B, C, D, E, F vkSj G ls izdV djsaA tc bu eè;&fcanqvksa dks ge js[kk[kaMksa ls tksM+ nsrs
gSa] rks gesa vko`Qfr BCDEFG (nsf[k, vko`Qfr 14-6) izkIr gksrh gSA cgqHkqt dks iwjk djus
osQ fy, ;gk¡ ge ;g eku ysrs gSa fd 30-5&35-5 osQ igys vkSj 55-5&60-5 osQ ckn 'kwU;
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ckjackjrk okys ,d ,d oxZ varjky gSa vkSj buosQ eè;&fcanq Øe'k%  A  vkSj H gSaA
vko`Qfr 14-3 esa n'kkZ, x, vkadM+ksa dk laxr ckjackjrk cgqHkqt ABCDEFGH (frequency

polygon) gSA bls geus vko`Qfr 14-6 esa n'kkZ;k gSA

vko`Qfr 14.6

;|fi U;wure oxZ osQ igys vkSj mPpre oxZ osQ ckn dksbZ oxZ ugha gS] fiQj Hkh 'kwU;
ckjackjrk okys nks oxZ varjkyksa dks c<+k nsus ls ckjackjrk cgqHkqt dk {ks=kiQy ogh jgrk gS]
tks vk;rfp=k dk {ks=kiQy gSA D;k vki crk ldrs gSa fd D;ksa ckajckjrk cgqHkqt dk
{ks=kiQy ogh jgrk gS tks fd vk;rfp=k dk {ks=kiQy gS\ (laosQr % lok±xle f=kHkqtksa okys
xq.kksa dk iz;ksx dhft,A)

vc iz'u ;g mBrk gS fd tc izFke oxZ varjky osQ igys dksbZ oxZ varjky ugha
gksrk] rc cgqHkqt dks ge oSQls iwjk djsaxs\ vkb, ge ,slh gh ,d fLFkfr ysa vkSj ns[ksa fd
fdl izdkj ge ckjackjrk cgqHkqt cukrs gSaA
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mnkgj.k  8 : ,d ijh{kk esa ,d d{kk osQ 51 fo|k£Fk;ksa }kjk 100 esa ls izkIr fd, vad
lkj.kh 14-9 esa fn, x, gSa %

lkj.kh 14.9

vad fo|k£Fk;ksa dh la[;k

0 - 10 5

10 - 20 10

20 - 30 4

30 - 40 6

40 - 50 7

50 - 60 3

60 - 70 2

70 - 80 2

80 - 90 3

90 - 100 9

oqQy ;ksx 51

bl ckjackjrk caVu lkj.kh osQ laxr ckjackjrk cgqHkqt cukb,A

gy : vkb, igys ge bu vkadM+ksa ls ,d vk;rfp=k cuk,¡ vkSj vk;rksa dh Åijh Hkqtkvksa
osQ eè;&fcUnqvksa dks Øe'k%  B, C, D, E, F, G, H, I, J, K  ls izdV djsaA ;gk¡ igyk oxZ
0–10 gSA vr% 0&10 ls Bhd igys dk oxZ Kkr djus osQ fy,] ge {kSfrt v{k dks
½.kkRed fn'kk esa c<+krs gSa vkSj dkYifud oxZ varjky (&10)&0 dk eè;&fcanq Kkr djrs
gSaA izFke var fcanq (end point), vFkkZr~  B  dks {kSfrt v{k dh ½.kkRed fn'kk esa 'kwU;
ckjackjrk okys bl eè;&fcanq ls feyk fn;k tkrk gSA og fcanq tgk¡ ;g js[kk[kaM ÅèokZ/j v{k
ls feyrk gS] mls  A  ls izdV djrs gSaA eku yhft, fn, gq, vkadM+ksa osQ vafre oxZ osQ Bhd
ckn okys oxZ dk eè;&fcanq  L gSA rc  OABCDEFGHIJKL  ok¡fNr ckjackjrk cgqHkqt gS]
ftls vkòQfr 14-7 esa fn[kk;k x;k gSA
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vko`Qfr 14.7

vk;rfp=k cuk, fcuk gh ckjackjrk cgqHkqtksa dks Lora=k :i ls Hkh cuk;k tk ldrk

gSA blosQ fy, gesa vkadM+ksa esa iz;qDr oxZ varjkyksa osQ eè;&fcUnqvksa dh vko';drk

gksrh gSA oxZ varjkyksa osQ bu eè;&fcanqvksa dks oxZ&fpÉ (class-marks) dgk

tkrk gSA

fdlh oxZ varjky dk oxZ&fpÉ Kkr djus osQ fy,] ge ml oxZ varjky dh mifj

lhek (upper limit) vkSj fuEu lhek (lower limit) dk ;ksx Kkr djrs gSa vkSj bl ;ksx dks

2 ls Hkkx ns nsrs gSaA bl rjg]

oxZ&fpÉ = 
+

2

mifj lhek fuEu lhek

vkb, vc ge ,d mnkgj.k ysaA
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mnkgj.k  9 : ,d uxj esa fuokZg [kpZ lwpdkad (cost of living index) dk vè;;u djus
osQ fy, fuEufyf[kr lkIrkfgd izs{k.k fd, x, %

lkj.kh 14.10

fuokZg [kpZ lwpdkad lIrkgksa dh la[;k

140 - 150 5

150 - 160 10

160 - 170 20

170 - 180 9

180 - 190 6

190 - 200 2

oqQy ;ksx 52

Åij fn, x, vkadM+ksa dk ,d ckjackjrk cgqHkqt (vk;rfp=k cuk, fcuk) [khap,A

gy : D;ksafd vk;rfp=k cuk, fcuk ge ,d ckjackjrk cgqHkqt [khapuk pkgrs gSa] blfy, vkb,
ge Åij fn, gq, oxZ varjkyksa] vFkkZr~  140 - 150, 150 - 160,....  osQ oxZ&fpÉ Kkr djsaA

oxZ varjky 140 - 150  dh mifj lhek = 150 vkSj fuEu lhek  = 140 gSA

vr%] oxZ&fpÉ = 
150 + 140

2
 = 

290

2
 = 145

blh izdkj] ge vU; oxZ varjkyksa osQ oxZ&fpÉ Kkr dj ldrs gSaA bl izdkj izkIr ubZ
lkj.kh uhps fn[kkbZ xbZ gS%

lkj.kh 14.11

oxZ oxZ&fpÉ ckjackjrk

140 - 150 145 5

150 - 160 155 10

160 - 170 165 20

170 - 180 175 9

180 - 190 185 6

190 - 200 195 2

oqQy ;ksx 52
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vc {kSfrt v{k ij oxZ&gpÉ vkysf[kr djosQ] ÅèokZ/j v{k ij ckjackjrk,¡ vkysf[kr
djosQ vkSj fiQj fcUnqvksa B(145, 5), C(155, 10), D(165, 20), E(175, 9), F(185, 6) vkSj
G(195, 2) dks vkysf[kr djosQ vkSj mUgsa js[kk[kaMksa ls feykdj ge ckjackjrk cgqHkqt [khap
ldrs gSaA gesa 'kwU; ckjackjrk ds lkFk oxZ 130&140 (tks fuEure oxZ 140–150 ds Bhd
igys gS) ds oxZ fpÉ ds laxr fcanq A(135, 0) dks vkSj G(195, 2) osQ rqjUr ckn esa vkus
okys fcanq H(205, 0) dks vkysf[kr djuk Hkwyuk ugha pkfg,A blfy, ifj.kkeh ckjackjrk
cgqHkqt  ABCDEFGH  gksxk (nsf[k, vko`Qfr 14-8)A

vko`Qfr 14.8

ckjackjrk cgqHkqt dk iz;ksx rc fd;k tkrk gS tcfd vkadM+sa larr vkSj cgqr
vf/d gksrs gSaA ;g leku izo`Qfr osQ nks vyx&vyx vkadM+ksa dh rqyuk djus esa] vFkkZr~
,d gh d{kk osQ nks vyx&vyx lsD'kuksa osQ izn'kZuksa dh rqyuk djus esa vf/d mi;ksxh
gksrk gSA

iz'ukoyh 14.3

1. ,d laxBu us iwjs fo'o esa 15&44 (o"kks± esa) dh vk;q okyh efgykvksa esa chekjh vkSj
e`R;q osQ dkj.kksa dk irk yxkus osQ fy, fd, x, losZ{k.k ls fuEufyf[kr vkadM+s
( % esa) izkIr fd,%
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Ø- la- dkj.k efgyk e`R;q nj (%)

1. tuu LokLF; voLFkk 31.8

2. raf=kdk euksfodkjh voLFkk 25.4

3. {kfr 12.4

4. ân; okfgdk voLFkk 4.3

5. 'olu voLFkk 4.1

6. vU; dkj.k 22.0

(i) Åij nh xbZ lwpukvksa dks vkys[kh; :i esa fu:fir dhft,A

(ii) dkSu&lh voLFkk iwjs fo'o dh efgykvksa osQ [kjkc LokLF; vkSj e`R;q dk cM+k
dkj.k gS\

(iii) viuh vè;kfidk dh lgk;rk ls ,sls nks dkj.kksa dk irk yxkus dk iz;kl dhft,
ftuoQh Åij  (ii) esa eq[; Hkwfedk jgh gksA

2. Hkkjrh; lekt osQ fofHkUu {ks=kksa esa izfr gtkj yM+dksa ij yM+fd;ksa dh (fudVre nl rd
dh) la[;k osQ vkadM+s uhps fn, x, gSa%

{ks=k izfr gtkj yM+dksa ij yM+fd;ksa dh la[;k

vuqlwfpr tkfr 940

vuqlwfpr tutkfr 970

xSj vuqlwfpr tkfr@tutkfr 920

fiNM+s ftys 950

xSj fiNM+s ftys 920

xzkeh.k 930

'kgjh 910

(i) Åij nh xbZ lwpukvksa dks ,d naM vkys[k }kjk fu:fir dhft,A

(ii) d{kk esa ppkZ djosQ] crkb, fd vki bl vkys[k ls dkSu&dkSu ls fu"d"kZ fudky
ldrs gSaA
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3. ,d jkT; osQ fo/ku lHkk osQ pquko esa fofHkUu jktuSfrd ik£V;ksa }kjk thrh xbZ lhVksa osQ
ifj.kke uhps fn, x, gSa %

jktuSfrd ikVhZ A B C D E F

thrh xbZ lhVsa 75 55 37 29 10 37

(i) ernku osQ ifj.kkeksa dks fu:fir djus okyk ,d naM vkys[k [khafp,A

(ii) fdl jktuSfrd ikVhZ us vf/dre lhVsa thrh gSa\

4. ,d ikS/s dh 40 ifÙk;ksa dh yackb;k¡ ,d feyhehVj rd 'kq¼ ekih xbZ gSa vkSj izkIr vkadM+ksa
dks fuEufyf[kr lkj.kh esa fu:fir fd;k x;k gS %

yackbZ (feyhehVj esa) ifÙk;ksa dh la[;k

118 - 126 3

127 - 135 5

136 - 144 9

145 - 153 12

154 - 162 5

163 - 171 4

172 - 180 2

(i) fn, gq, vkadM+ksa dks fu:fir djus okyk ,d vk;rfp=k [khafp,A

(ii) D;k bUgha vkadM+ksa dks fu:fir djus okyk dksbZ vU; mi;qDr vkys[k gS\
(iii) D;k ;g lgh fu"d"kZ gS fd 153 feyhehVj yEckbZ okyh ifÙk;ksa dh la[;k lcls

vf/d gS\ D;ksa\

5. uhps dh lkj.kh esa 400 fu;kWu ySEiksa osQ thou dky fn, x, gSa %

thou dky (?kaVksa esa) ySEiksa dh la[;k

300 - 400 14

400 - 500 56

500 - 600 60

600 - 700 86

700 - 800 74

800 - 900 62

900 - 1000 48
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(i) ,d vk;rfp=k dh lgk;rk ls nh gqbZ lwpukvksa dks fu:fir dhft,A

(ii) fdrus ySEiksa osQ thou dky 700 ?kaVksa ls vf/d gSa\

6. uhps dh nks lkjf.k;ksa esa izkIr fd, x, vadksa osQ vuqlkj nks lsD'kuksa osQ fo|k£Fk;ksa dk caVu
fn;k x;k gS %

                     lsD'ku  A                                                    lsD'ku  B

vad ckjackjrk vad ckjackjrk

  0 - 10 3   0 - 10 5

10 - 20 9 10 - 20 19

20 - 30 17 20 - 30 15

30 - 40 12 30 - 40 10

40 - 50 9 40 - 50 1

nks ckjackjrk cgqHkqtksa dh lgk;rk ls ,d gh vkys[k ij nksuksa lsD'kuksa osQ fo|k£Fk;ksa osQ izkIrkad
fu:fir dhft,A nksuksa cgqHkqtksa dk vè;;u djosQ nksuksa lsD'kuksa osQ fu"iknuksa dh rqyuk dhft,A

7. ,d fØosQV eSp esa nks Vheksa  A  vkSj  B  }kjk izFke 60 xsanksa es cuk, x, ju uhps fn, x, gSa%

xsnksa dh la[;k Vhe A Vhe B

1 - 6 2 5

7 - 12 1 6

13 - 18 8 2

19 - 24 9 10

25 - 30 4 5

31 - 36 5 6

37 - 42 6 3

43 - 48 10 4

49 - 54 6 8

55 - 60 2 10

ckjackjrk cgqHkqtksa dh lgk;rk ls ,d gh vkys[k ij nksuksa Vheksa osQ vkadM+s fu:fir dhft,A

(laosQr % igys oxZ varjkyksa dks larr cukb,)

2022-23



lkaf[;dh 311

8. ,d ikoZQ esa [ksy jgs fofHkUu vk;q oxks± osQ cPpksa dh la[;k dk ,d ;kn`fPNd losZ{k.k
(random survey) djus ij fuEufyf[kr vkadM+s izkIr gq, %

vk;q (o"kks± esa) cPpksa dh la[;k

1 - 2 5

2 - 3 3

3 - 5 6

5 - 7 12

7 - 10 9

10 - 15 10

15 - 17 4

Åij fn, vkadM+ksa dks fu:fir djus okyk ,d vk;rfp=k [khafp,A

9. ,d LFkkuh; VsyhiQksu funsZf'kdk ls 100 oqQyuke (surname) ;ǹPN;k fy, x, vkSj mulsa
vaxzsth o.kZekyk osQ v{kjksa dh la[;k dk fuEu ckjackjrk caVu izkIr fd;k x;k %

o.kZekyk osQ v{kjksa dh la[;k oqQyukeksa dh la[;k

1 -4 6

4 -6 30

6 -8 44

8 -12 16

12 -20 4

(i) nh gqbZ lwpukvksa dks fu:fir djus okyk ,d vk;rfp=k [khafp,A

(ii) og oxZ varjky crkb, ftlesa vf/dre la[;k esa oqQyuke gSaA

14.5 osQUnzh; izo`fÙk osQ eki

vHkh rd bl vè;k; esa] geus ckjackjrk caVu lkjf.k;ksa] naM&vkys[kksa] vk;rfp=kksa vkSj
ckjackjrk cgqHkqtksa dh lgk;rk ls vkadM+ksa dks fofHkUu :iksa esa izLrqr fd;k gSA vc iz'u
;g mBrk gS fd D;k vkadM+ksa dks vFkZiw.kZ cukus osQ fy, gesa lnSo gh lHkh vkadM+ksa dk
vè;;u djus dh vko';drk gksrh gS ;k D;k ge bu vkadM+ksa osQ osQoy oqQN izfrfuf/
ysdj buosQ oqQN egRoiw.kZ vfHky{k.kksa dk irk yxk ldrs gSaA osQUnzh; izo`fÙk osQ ekiksa
(measures of central tendency) ;k vkSlrksa dh lgk;rk ls ,slk fd;k tk ldrk gSA
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,d ,slh fLFkfr yhft, tgk¡ nks fo|k£Fk;ksa eSjh vkSj gfj dks mudh ijh{kk dkfi;k¡ nh
xbZ gSaA ijh{kk esa 10&10 vadksa osQ ik¡p iz'u FksA bl ijh{kk esa muosQ izkIrkad ;s Fks%

iz'u dh Øe la[;k 1 2 3 4 5

eSjh osQ izkIrkad 10 8 9 8 7

gfj osQ izkIrkad 4 7 10 10 10

ijh{kk dh dkfi;k¡ izkIr gksus ij nksuksa osQ vkSlr izkIrkad ;s Fks %

eSjh dk vkSlr izkIrkad = 
42

5
 = 8.4

gfj dk vkSlr izkIrkad = 
41

5
 = 8.2

D;ksafd eSjh dk vkSlr izkIrkad gfj osQ vkSlr izkIrkad ls vf/d Fkk] blfy, eSjh dk
dguk Fkk fd ijh{kk esa gfj dh rqyuk esa mldk izn'kZu vPNk jgk gSA ijUrq gfj blls
lger ugha FkkA mlus nksuksa osQ izkIrkadksa dks vkjksgh Øe esa j[kk vkSj eè; izkIrkad bl
izdkj izkIr fd;k%

eSjh dk izkIrkad 7 8 8 9 10

gfj dk izkIrkad 4 7 10 10 10

gfj dk dguk Fkk fd mldk lcls eè; dk izkIrkad 10 Fkk] tks fd eSjh osQ lcls eè;
osQ izkIrkad vFkkZr~ 8 ls vf/d FkkA blfy, ijh{kk esa mlosQ izn'kZu dks mÙke ekuk tkuk pkfg,A

ijUrq eSjh mlosQ roZQ ls lger ugha FkhA eSjh dks vius dFku ls lger djkus osQ
fy, gfj us ,d vU; ;qfDr viukbZA mlus crk;k fd mlus 10 vad vf/d ckj
(3 ckj) izkIr fd, gSa tcfd eSjh us 10 vad osQoy ,d ckj izkIr fd, gSaA vr%] ijh{kk
esa mldk izn'kZu mÙke jgk gSA

gfj vkSj eSjh osQ bl fookn dks lqy>kus osQ fy, muosQ }kjk viuk, x, rhu ekiksa dks
ns[ksa vkSj ;g irk yxk,¡ fd bu rhuksa ekiksa esa ls dkSu&lk eki fu.kkZ;d fl¼ gksrk gSA

igyh fLFkfr esa eSjh us tks vkSlr izkIrkad izkIr fd;k Fkk og ekè; (mean) gSA eè;
izkIrkad ftldks gfj us vius roZQ esa iz;ksx fd;k Fkk og ekè;d (median) gSA viuh nwljh
;qfDr esa gfj us vf/d ckj vf/d vad izkIr djus dh ckr dgh Fkh og cgqyd (mode)

gSA
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vkb, igys ge ekè; ij foLrkj ls ppkZ djsaA

vusd izs{k.kksa dk ekè; (;k vkSlr) lHkh izs{k.kksa osQ ekuksa osQ ;ksx dks izs{k.kksa dh oqQy
la[;k ls Hkkx nsus ij izkIr gksrk gSA

bls izrhd x  ls] ftls  x  naM (x bar) i<+k tkrk gS] izdV fd;k tkrk gSA

vkb, ge ,d mnkgj.k ysa%

mnkgj.k 10 : 5 O;fDr;ksa ls ;g iwNk x;k fd vius leqnk; osQ lkekftd dk;Z djus esa
os ,d lIrkg esa fdruk le; nsrs gSaA mudk dguk Fkk% Øe'k% 10, 7, 13, 20 vkSj 15 ?kaVsA

,d lIrkg esa muosQ }kjk lkekftd dk;Z esa yxk, le;ksa dk ekè; (;k vkSlr) Kkr dhft,A
gy : ge viuh fiNyh d{kkvksa esa ;g i<+ pqosQ gSa fd izs{k.kksa dk ekè;

= 
lHkh is{z k.kkas dk ;kxs
is{z k.kkas dh oQq y l[a ;k

ekè; Kkr djus dh fof/ dks ljy cukus osQ fy, vkb, ge ,d pj  x
i
  ysa] tks i  osa isz{k.k

dks izdV djrk gSA ;gk¡ ij  i,  1 ls 5 rd dksbZ Hkh eku ys ldrk gSA vr% gekjk igyk izs{k.k
x

1  
gS] nwljk izs{k.k  x

2  
gS vkSj bl izdkj ik¡pok izs{k.k x

5  
gSA

lkFk gh]  x
1
 = 10  dk vFkZ ;g gS fd igys izs{k.k dk eku] ftls  x

1  
ls izdV fd;k

x;k gS] 10  gSA  blh izdkj]  x
2
 = 7, x

3
 = 13, x

4
 = 20  vkSj x

5
 = 15 gSA

vr%] ekè; x  =
lHkh is{z k.kkas dk ;kxs
is{z k.kkas dh oQq y l[a ;k

=
1 2 3 4 5

5

x x x x x+ + + +

=
10 7 13 20 15

5

+ + + +
 = 

65

5
 = 13

vr%] 5 O;fDr;ksa }kjk ,d lkekftd dk;Z djus esa ,d lIrkg esa yxk;k x;k ekè; le;
13 ?kaVs FkkA

vc 30 O;fDr;ksa }kjk lkekftd dk;Z djus esa yxk;k x;k ekè; le; Kkr djus osQ
fy,] gesa  x

1
 + x

2
 + x

3
 + . . . + x

30
  fy[kuk gksxk] tks ,d dfBu dk;Z gSA ge ladyu

(summation) osQ fy, xzhd izrhd  Σ  (v{kj flXek osQ fy,) dk iz;ksx djrs gSaA vr%

x
1
 + x

2
 + x

3
 + . . . + x

30   
osQ LFkku ij] ge  

30

1

i

i

x
=

∑   fy[krs gSa] ftls  x
i
  dk ;ksx i<+k tkrk

gS] tcfd  i  dk eku  1 ls 30 rd fopj.k djrk gSA
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vr%] x  =

30

1

30

i

i

x
=
∑

blh izdkj] ;fn isz{k.kksa dh la[;k  n  gks] rks

x  =
1

n

i

i

x

n

=
∑

mnkgj.k 11 : ,d fo|ky; dh uoha d{kk osQ 30 fo|k£Fk;ksa }kjk izkIr fd, x, vadksa]
tks mnkgj.k 2 esa fn, x, gSa] dk ekè; Kkr dhft,A

gy : x  =
1 2 30

30

x x x+ + +�
  dk iz;ksx djus ij] ekè; bl izdkj Kkr

fd;k tk,xk%

 

30

1

i

i

x
=

∑  = 10 + 20 + 36 + 92 + 95 + 40 + 50 + 56 + 60 + 70 + 92 + 88 +

80 + 70 + 72 + 70 + 36 + 40 + 36 + 40 + 92 + 40 + 50 + 50 +

56 + 60 + 70 + 60 + 60 + 88 = 1779

vr%] x  =
1779

30
 = 59.3

D;k bl izfØ;k dks ykxw djus esa dkiQh le; ugha yxrk gS\ D;k ge bl izfØ;k
dks ljy cuk ldrs gSa\ è;ku nhft, fd ge bu vkadM+ksa dh ,d ckjackjrk lkj.kh igys
gh cuk pqosQ gSa (nsf[k, lkj.kh 14-1)A
bl lkj.kh dks ns[kus ls ;g irk pyrk gS fd 1 fo|kFkhZ us 10 vad izkIr fd, Fks]
1 fo|kFkhZ us 20 vad izkIr fd, Fks] 3 fo|k£Fk;ksa us 36 vad izkIr fd, Fks] 4 fo|k£Fk;ksa
us 40 vad izkIr fd, Fks] 3 fo|k£Fk;ksa us 50 vad izkIr fd, Fks] 2 fo|k£Fk;ksa us 56 vad
izkIr fd, Fks] 4 fo|k£Fk;ksa us 60 vad izkIr fd, Fks] 4 fo|k£Fk;ksa us 70 vad izkIr fd,
Fks] 1 fo|kFkhZ us 72 vad izkIr fd, Fks] 1 fo|kFkhZ us 80 vad izkIr fd, Fks] 2 fo|k£Fk;ksa
us 88 vad izkIr fd, Fks] 3 fo|k£Fk;ksa us 92 vad izkIr fd, Fks vkSj 1 fo|kFkhZ us 95
vad izkIr fd, FksA
 vr% izkIr fd, x, oqQy vad = (1 × 10) + (1 × 20) + (3 × 36) + (4 × 40) + (3 × 50)

+ (2 × 56) + (4 × 60) + (4 × 70) + (1 × 72) + (1 × 80)

+ (2 × 88) + (3 × 92) + (1 × 95)

= f
1 

x
1
 + ... + f

13  
x

13
, tcfd f

i
 lkj.kh 14-1 esa i oha

izfof"V dh ckjackjrk gSA
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la{ksi esa] ge bls 
13

1

i i

i

f x
=
∑  fy[k ldrs gSaA

blfy,] izkIr fd, x, dqy vad = 
13

1

i i

i

f x
=
∑ = f

1
x

1
 + . . . + f

13
x

13

= 10 + 20 + 108 + 160 + 150 + 112 + 240 + 280 + 72 + 80

+ 176 + 276 + 95 = 1779

vc] izs{k.kksa dh oqQy la[;k =  f
1
 + f

2
 + . . . + f

13
  (= 

13

1

i

i

f
=

 )

= 1 + 1 + 3 + 4 + 3 + 2 + 4 + 4 + 1 + 1 + 2 + 3 + 1 = 30

vr%] ekè; x  =
lHkh is{z k.kkas dk ;kxs
is{z k.kkas dh oQq y l[a ;k

 = 

13

1

13

1

i i

i

i

i

f x

f

=

=

 
 
 
 
 
 

∑

∑
=

1779

30

bl izØe dks lkj.kh osQ :i esa bl izdkj izn£'kr fd;k tk ldrk gS] tks fd lkj.kh
14-1 dk ifjo£rr :i gS%

lkj.kh 14.12

vad fo|k£Fk;ksa dh la[;k f
i
x

i

(x
i
) ( f

i
)

10 1 10

20 1 20
36 3 108
40 4 160
50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276

95 1 95

13

1

30
i

i

f
=

=∑
13

1

1779
i i

i

f x
=

=∑
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vr%] voxhZo`Qr ckjackjrk caVu esa ekè; ifjdfyr djus osQ fy,] vki lw=k

x  =
1

1

n

i i

i

n

i

i

f x

f

=

=

∑

∑

dk iz;ksx dj ldrs gSaA

vkb, vc ge gfj vkSj eSjh osQ chp gq, fookn okyh fLFkfr ij iqu% ykSV vk,¡ vkSj
ml nwljh fLFkfr ij fopkj djsa ftlesa vf/dre eè; vad izkIr djosQ gfj us viuk
izn'kZu mÙke crk;k FkkA tSlk fd igys crk;k tk pqdk gS] osQUnzh; izo`fÙk (central

tendency) osQ bl eki dks ekè;d (median) dgk tkrk gSSA

ekè;d fn, gq, izs{k.kksa esa og eku gksrk gSa tks bls Bhd&Bhd nks Hkkxksa esa foHkDr dj
nsrk gSA vr% tc vkadM+ksa dks vkjksgh (;k vojksgh) Øe esa fy[krs gSa] rc voxhZo`Qr
vkadM+ksa osQ ekè;d dk ifjdyu bl izdkj fd;k tkrk gS %

(i) tc izs{k.kksa dh la[;k  (n)  fo"ke gksrh gS] rc ekè;d  
1

2

n + 
 
 

osa   izs{k.k dk eku gksrk

gSA mnkgj.k osQ fy,] ;fn n gS] = 13, rks 13 1

2

+ 
 
 

osa]
 
vFkkZr~ 7osa izs{k.k dk eku

ekè;d gksxk [nsf[k, vko`Qfr 14.9 (i)]A

(ii) tc izs{k.kksa dh la[;k (n) le gksrh gS] rc ekè;d  
2

n 
 
 

osa vkSj  1
2

n + 
 

osa isz{k.kksa

dk ekè; gksrk gSA mnkgj.k osQ fy,] ;fn  n = 16 gS, rks 16

2

 
 
 

osa vkSj  
16

1
2

 + 
 

osa

izs{k.kksa osQ ekuksa dk ekè;] vFkkZr~ 8osa vkSj 9ossa izs{k.kksa osQ ekuksa dk ekè; gh ekè;d
gksxk  [nsf[k, vko`Qfr 14.9 (ii)]A
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vko`Qfr  14.9

vkb, vc ge oqQN mnkgj.kksa dh lgk;rk ls bls vkSj vPNh rjg ls le>us dk iz;kl
djsaA

mnkgj.k 12 : ,d d{kk osQ 9 fo|k£Fk;ksa dh (lsaVhehVjksa esa) yackb;k¡ ;s gSa%

155 160 145 149 150 147 152 144 148

bu vkadM+ksa dk ekè;d Kkr dhft,A

gy : lcls igys ge bu vkadM+ksa dks vkjksgh Øe esa bl izdkj fy[krs gSa%

144 145 147 148 149 150 152 155 160

D;ksafd fo|k£Fk;ksa dh la[;k 9 gS] vFkkZr~ fo"ke gS] blfy, ge  
1 9 1

2 2

+ +    =        

n osa osa

= 5 osa fo|kFkhZ dh yackbZ] tks fd 149 lsaVhehVj gS] Kkr djosQ ekè;d izkIr dj ysrs gSaA

vr% ekè;d yackbZ 149 lsaVhehVj gSA

mnkgj.k 13 : dcM~Mh oQh ,d Vhe }kjk vusd eSpksa esa izkIr fd, x, vad ;s gSa%

17, 2, 7, 27, 15, 5, 14, 8, 10, 24, 48, 10, 8, 7, 18, 28

Vhe }kjk izkIr fd, x, vadksa dk ekè;d Kkr dhft,A
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gy : Vhe }kjk izkIr fd, x, vadksa dks vkjksgh Øe esa fy[kus ij] gesa ;g izkIr gksrk gS %
2, 5, 7, 7, 8, 8, 10, 10, 14, 15, 17, 18, 24, 27, 28, 48.

;gk¡ 16 in gSaA blfy, ;gk¡ nks eè; in gSaA ;s 
16

2
 osa vkSj 

16
1

2

 + 
 

osa vFkkZr~ 8 osa vkSj

9 osa in gSaA

vr%] 8osa vkSj 9osa inksa osQ ekuksa dk ekè; gh ekè;d gksxk gSA

blfy,] ekè;d = 
10 14

2

+
 = 12

vr%] dcM~Mh Vhe }kjk izkIr fd, x, ekè;d vad 12 gSaA

vkb, vc ge iqu% gsfj vkSj eSjh osQ chp gq, fooknksa okyh fLFkfr dks ysaA

vkSlr Kkr djus osQ fy, gfj }kjk viuk;k x;k rhljk eki cgqyd (mode) FkkA

cgqyd izs{k.k dk og eku gksrk gS tks ckj&ckj ?kfVr gksrk jgrk gS] vFkkZr~ vf/dre
ckjackjrk okys izs{k.k dks cgqyd dgk tkrk gSA

jsMhesM xkesZUV (flys flyk, oL=k) m|ksx vkSj twrk m|ksx osQUnzh; izo`fÙk osQ bl eki
dk iz;ksx dkiQh djrs gSaA cgqyd dh lgk;rk ls ;s m|ksx ;g fu.kZ; ys ysrs gSa fd fdl
lkbt ;k eki dk mRiknu vf/d o`gr~ la[;k esa djuh pkfg,A

bls vkSj vPNh rjg ls le>us osQ fy, vkb, ge ,d mnkgj.k ysaA

mnkgj.k 14 : 20 fo|k£Fk;ksa }kjk (10 esa ls) izkIr fd, x, fuEufyf[kr vadksa oQk
cgqyd Kkr dhft,

4, 6, 5, 9, 3, 2, 7, 7, 6, 5, 4, 9, 10, 10, 3, 4, 7, 6, 9, 9

gy : ge bu vkadM+ksa dks fuEu :i esa fy[krs gSa %

2, 3, 3, 4, 4, 4, 5, 5, 6, 6, 6, 7, 7, 7, 9, 9, 9, 9, 10, 10

;gk¡ 9 lcls vf/d ckj] vFkkZr~ pkj ckj vk;k gSA vr%] cgqyd 9 gSA

mnkgj.k 15 : ,d iSQDVjh dh ,d NksVh bdkbZ yhft, tgk¡ 5 O;fDr dke djrs gSa] ftuesa
,d lqijokbtj gS vkSj pkj etnwj gSaA izR;sd etnwj dks izfr ekg `5000 osru feyrk gS]
tcfd lqijokbtj dks izfr ekg `15000 osru feyrk gSA iSQDVjh dh bl bdkbZ osQ osruksa
osQ ekè;] ekè;d vkSj cgqyd ifjdfyr dhft,A
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gy : ekè; = 
5000 5000 5000 5000 15000

5

+ + + +
 = 

35000

5
 = 7000

vr%] ekè; osru `7000 izfr ekg gSA

ekè;d Kkr djus osQ fy,] ge osruksa dks bl izdkj vkjksgh Øe esa bl izdkj j[krs gSa%

5000, 5000, 5000, 5000, 15000

D;kssafd iSQDVjh dh bdkbZ esa dke djus okys yksxksa dh la[;k 5 gS] blfy, ekè;d iszs{k.k

5 1 6

2 2

+
=ok¡ ok¡ = rhljk izs{k.k gksxkA vr%] ekè;d rhljs izs{k.k dk eku] vFkkZr~

5000 # izfr ekg gksxkA

osruksa dk cgqyd] vFkkZr~ cgqyd osru Kkr djus osQ fy,] ;gk¡ ge ;g ikrs gSa fd
vkadM+ksa 5000, 5000, 5000, 5000, 15000  esa  5000  vf/dre ckj vkrk gSA blfy,] cgqyd
osru `5000 izfr ekg gSA

vc Åij osQ mnkgj.k esa fn, x, vkadM+ksa osQ osQUnzh; izo`fÙk osQ rhuksa ekiksa dh rqyuk
dhft,A ;gk¡ vki ;g ns[k ldrs gSa fd `7000 osQ ekè; osru ls etnwjksa dh etnwfj;ksa
dk dksbZ Hkh lfUudV vkdyu (approximate estimate) izkIr ugha gksrkA tcfd
`5000 osQ ekè;d vkSj cgqyd osruksa ls vkadM+ksa dk ,d fu:i.k vf/d izHkko'kkyh <ax
ls izkIr gks tkrk gSA

vkadM+ksa osQ pje ekuksa ls ekè; izHkkfor gksrk gSA ;g ekè; dh ,d nqcZyrk gSA ;fn
vkadM+ksa osQ oqQN vadksa esa varj cgqr vf/d gks (tSls 1, 7, 8, 9, 9)] rks bl fLFkfr esa ekè;
bu vkadM+ksa dk mÙke izfrfuf/Ro ugha djrkA D;ksafd vkadM+ksa esaa mifLFkr pje ekuksa ls
ekè;d vkSj cgqyd izHkkfor ugha gksrs gSa] blfy, bl fLFkfr esa bulsfn, gq, vkadM+ksa dk
,d mÙke izfrfuf/Ro gksrk gSA

vkb, vc ge iqu% gfj vkSj eSjh okyh fLFkfr ysa vkSj osQUnzh; izo`fÙk osQ rhu ekiksa
dh rqyuk djsaA

dsUæh; izo`fÙk ds gfj eSjh
ekid

ekè; 8.2 8.4

ekè;d 10 8

cgqyd 10 8
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bl gy dh lgk;rk ls osQUnzh; izo`fÙk osQ osQoy bu rhu ekiksa osQ Kku ls ;g ugha crk;k
tk ldrk gS fd gfj vkSj eSjh esa fdldk izn'kZu vf/d mÙke gSA blosQ fy, oqQN vkSj
vf/d tkudkjh dk gksuk vko';d gS] ftudk vè;;u vki mPp d{kkvksa esa djsaxsA

iz'ukoyh 14.4

1. ,d Vhe us iqQVcky ds 10 eSpksa esa fuEufyf[kr xksy fd, %

2, 3, 4, 5, 0, 1, 3, 3, 4, 3

bu xksyksa osQ ekè;] ekè;d vkSj cgqyd Kkr dhft,A

2. xf.kr dh ijh{kk esa 15 fo|k£Fk;ksa us (100 esa ls) fuEufyf[kr vad izkIr fd, %

41, 39, 48, 52, 46, 62, 54, 40, 96, 52, 98, 40, 42, 52, 60

bu vkadM+ksa osQ ekè;] ekè;d vkSj cgqyd Kkr dhft,A

3. fuEufyf[kr izs{k.kksa dks vkjksgh Øe esa O;ofLFkr fd;k x;k gSA ;fn vkadM+ksa dk ekè;d
63 gks] rks x  dk eku Kkr dhft, %

29, 32, 48, 50, x, x + 2, 72, 78, 84, 95

4. vkadM+ksa 14, 25, 14, 28, 18, 17, 18, 14, 23, 22, 14, 18 dk cgqyd Kkr dhft,A

5. fuEu lkj.kh ls ,d iSQDVjh esa dke dj jgs 60 deZpkfj;ksa dk ekè; osru Kkr dhft,%

osru (#i;ksa esa) deZpkfj;ksa dh la[;k

3000 16

4000 12

5000 10

6000 8

7000 6

8000 4

9000 3

10000 1

oqQy ;ksx 60
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6. fuEu fLFkfr ij vk/kfjr ,d mnkgj.k nhft,

(i) ekè; gh osQUnzh; izo`fÙk dk mi;qDr eki gSA

(ii) ekè; osQUnzh; izo`fÙk dk mi;qDr eki ugha gS] tcfd ekè;d ,d mi;qDr eki gSA

14.6 lkjka'k

bl vè;k; esa] vkius fuEufyf[kr fcanqvksa dk vè;;u fd;k gS%

1. ,d fuf'pr mís'; ls ,df=kr fd, x, rF;ksa ;k vadksa dks vkadM+s dgk tkrk gSA

2. lkaf[;dh vè;;u dk og {ks=k gS ftlesa vkadM+ksa osQ izfr izLrqfrdj.k] fo'ys"k.k rFkk fuoZpu
ij fopkj fd;k tkrk gSA

3. fdl izdkj vkadM+ksa dks vkys[kksa] vk;rfp=kksa rFkk ckjackjrk cgqHkqtksa }kjk vkys[kh; :i esa izLrqr
fd;k tk ldrk gSA

4. voxhZo`Qr vkadM+ksa dh osQUnzh; izo`fÙk osQ rhu eki gSa %

(i) ekè;% izs{k.kksa osQ lHkh ekuksa osQ ;ksx dks izs{k.kksa dh oqQy la[;k ls Hkkx nsus ij ;g izkIr
gks tkrk gSA bls x  ls izdV fd;k tkrk gSA

vr%] x  = 
1

n

i

i

x

n

=
∑

 gSA voxhZo`Qr ckjackjrk caVu osQ fy, ;g  x  = 
1

1

n

i i

i

n

i

i

f x

f

=

=

∑

∑
 gksrk gSA

(ii) ekè;d % ;g lcls eè; okys izs{k.k  dk eku gksrk gSA

;fn  n  fo"ke la[;k gS] rks ekè;d =  
1

2

n + 
 
 

osa izs{k.k dk eku

;fn  n  le la[;k gS] rks ekè;d = 
2

n 
 
 

osa vkSj  1
2

n + 
 

osa izs{k.kksa osQ ekuksa dk ekè;A

(iii) cgqyd % cgqyd lcls vf/d ckj vkus okyk isz{k.k dk eku gksrk gSA
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