
xf.kr 337

izdh.kZu ds ekid

ekWM~;wy - V

lkaf[;dh ,oa
izkf;drk

fVIi.kh

17

izdh.kZu ds ekid

vc rd vki dsanzh; izo`fÙk (central tendency) ds fofHkUu ekiksa ls ifjfpr gks x, gksaxsA dsUnzh;
izo`fÙk ds eki ,d eku }kjk iwjs vkadM+ksa dks fu:fir djus esa lgk;d gksrs gSaA D;k dsanzh; izo`fÙk
ds eku vkadM+ksa dk iwjh rjg o leqfpr :i ls o.kZu dj ldrs gSa\

bls le>us ds fy,] vkb, ,d mnkgj.k ysasA nks dkj[kkuksa esa dke dj jgs O;fDr;ksa dh nSfud vk;
fuEufyf[kr gS%

dkj[kkuk A : 35 45 50 65 70 90 100

dkj[kkuk B : 60 65 65 65 65 65  70

;gka ge ns[krs gSa fd nksuksa lewgksa dk vkadM+k ekè; leku vFkkZr~ 65 gSA

(i) lewg (A) ds izs{k.k (observations), ekè; ls vf/d izdh.kZ gSaA

(i) lewg (B) esa yxHkx lHkh izdh.kZ ekè; ds vklikl dsafnzr gSaA

fuf'pr :i ls nksuksa lewgksa ds ekè; leku gksus ij Hkh nksuksa esa vUrj gSA

bl izdkj] ,slh fLFkfr ls gh lewgksa ds chp Hksn djus dh t+:jr iSnk gksrh gSA gesa dqN vU; ekiksa
dh Hkh t+:jr gksrh gS tks izdh.kZrk (;k iQSyko) ds eki ls lacf/r gksrs gSaA

bl ikB esa] ge ifj{ksi.k ds eki (measure of dispersion) dk vè;;u djsaxsA

   mís';
bl ikB dss vè;;u ds ckn vki fuEu&fyf[kr esa leFkZ gks tk,axs %

� izdh.kZu ds vFkZ mnkgj.kksa }kjk Li"V djuk

� fo{ksi.k dh fofHkUu ekiksa& ijkl (range), ekè; fopyu (mean deviation), izlj.k (variance)

rFkk ekud fopyu dks ifjHkkf"kr djuk

� ;Fkk izkIr vkSj oxhZd`r vkadM+ksa dk ekè; ls ekè; fopyu dks ifjdfyr djuk

� ;Fkk izkIr vkSj oxhZd`r vkadM+ksa dk ekè;d ls ekè; fopyu ifjdfyr djuk

� ;Fkk izkIr vkSj oxhZd`r vkadM+kas ds fy, izlj.k vkSj ekud fopyu dks ifjdfyr djuk

� izlj.k vkSj ekud fopyu ds xq.kksa dks mnkgj.kksa dh lgk;rk ls Li"V djuk

� leku ekè; okys ckjackjrk caVuksa dk fo'ys"k.k djuk
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 iwoZ Kku
� oxhZd`r vkadM+ksa dk ekè;

� voxhZd`r vkadM+ksa dk ekè;d

17.1 izdh.kZu dk vFkZ
vkb, izdh.kZu dk vFkZ  Li"V djus ds fy, ,d mnkgj.k ysaA

fdlh Ldwy esa nloha d{kk ds nks vuqHkkxksa (lsD'kuksa) esa ls 10 fo|kfFkZ;ksa (izR;sd lsDlu ls nl
fo|kFkhZ) dh xf.kr dh lk/kj.k ijh{kk yh xbZA vf/dre 40 vadksa esa ls fo|kfFkZ;ksa }kjk izkIr vad
bl izdkj gSa%

vuqHkkx (A) 6 9 11 13 15 21 23 28 29 35

vuqHkkx (B) 15 16 16 17 18 19 20 21 23 25

vuqHkkx (A) ds vkSlr vad 19 gSa

vuqHkkx (B) ds vkSlr vad 19 gSaA

vkb, vuqHkkx (A) vkSj (B) ds fy, leku iSekus ij fcUnq fp=k (fp=k uhps nsf[k,) cuk,aA fp=k
esa ekè; dh fLFkfr ,d rhj ds fu'kku ls nf'kZr gSA

vuqHkkx (A)

vuqHkkx (B)

fp=k 17.1

Li"Vr% izR;sd vuqHkkx esa vkadM+ksa ds iQyko ;k izdh.kZu dk foLrkj vyx&vyx gSA vkSlr ds
laca/ esa fn, x, vkadM+ksa ds izdh.kZ dk eki izdh.kZu dgykrk gSA

bl ikB esa] vki fuEufyf[kr izdh.kZu ekiksa ds ckjs esa i<+saxsA

(a) ijkl (range)

(b) ekè; ls ekè; fopyu (mean deviation from mean)

(c) ekè;d ls ekè; fopyu (mean deviation from median)

(d) izlj.k (Variance)

(e) ekud fopyu (Standard deviation)

17.2 fofHkUu izdh.kZu ekiksa dh ifjHkk"kk
(A) ijkl% mi;qZDr mnkgj.k esa] geus ns[kk fd(i) vuqHkkx (A) ds lHkh fo|kfFkZ;ksa ds vad 6 ls
35 ds chp esa gSaA

(ii) vuqHkkx (B) ds lHkh fo|kfFkZ;ksa ds vad 15 ls 25 ds chp esa gSasA
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fn, x;s vkadM+ksa ds vf/dre vkSj U;wure eku ds chp dk varj caVu dk ijkl dgykrk gSA

(B) ekè; ls ekè; fopyu% fp=k 17.1 esa geus ns[kk fd vuqHkkx (B) ds vad ekè; ds vklikl
gSa tcfd vuqHkkx (A) ds vad ekè; ls nwj iQSys gSaA vkb, ekè; ls izR;sd isz{k.k dk fopyu ys
vkSj ,sls fopyuksa dks tksM+saA ;fn ';ksx cM+k' gksxk rks izdh.kZu Hkh 'cM+k gksxk' vkSj ;fn ;ksx *NksVk gksxk
rks izdh.kZu Hkh ^NksVk* gksxkA

vkb, vuqHkkx ds vadksa ds fy, ekè; vFkkZr~ 19 ls fopyuksa dk ;ksx] Kkr djsaA

izs{k.k ( )ix ekè; ls fopyu ( )ix x−

6 −13

9 −10

11 −8

13 −6

15 −4

21 +2

23 +4

28 +9

29 +10

35 16

190 0

;gka ;ksx 'kwU; gSA ;g ;ksx u rks ^cM+k* gS u gh ^NksVk* gSA D;k ;g ek=k la;ksx gSA vkb, vuqHkkx
(B) ds vadksa ds fy, ekè; vFkkZr~ 19 ls, fopyuksa dk ;ksx Kkr djsaA

izs{k.k ( )ix ekè; ls fopyu ( )ix x−

15 −4

16 −3

16 −3

17 −2

18 −1

19 0

20 1

21 2

23 4

25 6

190 0

geus ns[kk] ;gka Hkh ;ksx 'kwU; gh vkrk gSA fuf'pr :i ls ;g la;ksxo'k ugha gSA oLrqr% ge ;g
igys gh fl¼ dj pqds gSa fd fdUgha vkadMk+as ds leqPp; ds fy,] ekè; ls fy;k x;k
fopyuksa dk ;ksx ges'kk 'kwU; gksrk gSA

è;ku ls tkap djus ij ge ikrs gSa fd dqN fopyuksa ds fpUg /ukRed gSa vkSj dqN fospyuksa ds
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fpUg ½.kkRed gSaA 'kk;n ;gh dkj.k gS fd budk ;ksx ges'kk 'kwU; gksrk gSA

nksuksa fLFkfr;ksa esa D;ksafd ;ksx 'kwU; gS] ge dksbZ fu"d"kZ ugha fudky ldrsA ijUrq blls cpk tk ldrk
gS ;fn gesa fopyuksa dk fujis{k eku ysa vkSj rc ;ksx djsaA

bl fof/ dk vuqlj.k djsa rks] blls gesa tks eku izkIr gksxk og ekè; ls ekè; fopyu dgykrk
gSA

bl izdkj ekè; fopyu izs{k.kksa ds ekè; ls fopyu ds fujis{k dk ;ksx gSA ekuksa ds ;ksx
dks izs{k.kksa dh la[;k ls Hkkx nsus ij izkIr gksrk gSA

 (C) izlj.k % mi;qZDr fLFkfr esa] geus fopyuksa ds ½.kkRed fpUg ls NqVdkjk ikus ds fy, ekè;
ls fy, x;s fopyuksa dk fujis{k eku fy;k gSA  vU; fof/ gS fopyuksa ds oxZ ysukA blfy, vkb;s]
ekè; ls fopyuksa dks oxZ djds mudk ;ksx ysaA ;fn ge bl ;ksx dks izs{k.k dh la[;kvksa (vFkkZr~
ckjEckjrkvksa dk ;ksx) ls foHkkftr djrs gSa rks gesa fopyuksa dk vkSlr izkIr gksxk] tks izlj.k
dgykrk gSA

izlj.k dks izk;% fpUg 2
σ  ls n'kkZ;k tkrk gSA

(D) ekud fopyu % ;fn ge izlj.k dk /ukRed oxZewy ysa rks gesa fopyuksa ds oxks± ds ekè;
dk oxZewy eku izkIr gksrk gSA ljy Hkk"kk esa bls ge ekud fopyu dgrs gSa vkSj bls σ  }kjk n'kkZ;k
tkrk gSA

17.3 ;FkkizkIr rFkk oxhZd̀r vkadM+ksa ds fy, ekè; ls ekè; fopyu

;Fkk izkIr vkadM+ksa ds fy, ekè; ls ekè; fopyu  = 

n

i

i 1

x x

N

=

−∑

oxhZd`r vkadM+ksa ds fy, ekè; ls ekè; fopyu  

[ ]

n

i i

i 1

f x x

N

=

−

=

∑

tgka ( )

n n

i i i

i 1 i 1

1
N f , x f x

N
= =

= =∑ ∑

ekè; fopyu Kkr djus ds fy, fuEufyf[kr pj.kksa dk vuqlj.k dhft, %

pj.k 1% ekè; ls fopyu dk ,d dkaWye cuk,¡ ;kfu ( ix x− ) (oxhZd`r vkadM+ksa dh fLFkfr esa

ix dks oxZ ds eè; eku (mid-value) ds :i esa ysa)

pj.k 2 :izR;sd fopyu dk fujis{k eku ysa vkSj  ix x−  okys dkWye esa ml eku dks fy[ksaA

;Fkk izkIr vkadM+ksa ds fy, ekè; ls ekè; fopyu Kkr djus ds fy, fuEu lw=k dk iz;ksx
dhft, %

ekè; ls ekè; fopyu =

n

i

i 1

x x

N

=

−∑

oxhZd`r vkdM+ksa ds fy, pj.k 3 ds vuqlkj pysaA
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pj.k 3% pj.k 2 dh izR;sd izfof"V dks laxr ckjackjrk ls xq.kk djsaA gesa ( )i if x x−  izkIr gksrk
gSA bls i if x x−  'kh"kZd okys dkWye esa fy[ksa

pj.k 4% pj.k 3 ds dkWye dk ;ksx Kkr dhft,A gesa izkIr gksrk gS [ ]

n

i i

i 1

f x x

=

−∑

pj.k 5% pj.k 4 esa izkIr ;ksx dks N ls foHkkftr djsaA

vkb, mijksDr pj.kksa dks Li"V :i ls le>us ds fy, ,d mnkgj.k ns[ksaA

 mnkgj.k 17.1   fuEufyf[kr vkadM+ksa dk ekè; ls ekè; fopyu Kkr dhft, %

oLrqvksa dk vkdkj ix 4 6 8 10 12 14 16

ckjackjrk if 2 4 5 3 2 1 4

 ekè; 9-7 ysaA

gy % ix if ix x− ix x− i if x x−

4 2 −5.7 5.7 11.4

6 4 −3.7 3.7 14.8

8 5 −1.7 1.7 8.5

10 3 0.3 0.3 0.9

12 2 2.3 2.3 4.6

14 1 4.3 4.3 4.3

16 4 6.3 6.3 25.2

21 69.7

ekè; ls ekè; fopyu = 
[ ]i if x x

2l

−∑
 

69.7

21
=  3.319=

 mnkgj.k 17.2.  fuEufyf[kr caVu dk ekè; ls ekè; fopyu ifjdfyr dhft, %

 vad 0 −10 10 −20 20 −30 30 −40 40 −50

 fo|kfFkZ;ksa dh la[;k 5 8 15 16 6

vadksa dk ekè; 27 gSA
gy %

vad oxZ&fpUg ix if ix x− ix x− i if x x−

0 −10 5 5 −22 22 110

10 −20 15 8 −12 12 96

20 −30 25 15 −2 2 30

30 −40 35 16 8 8 128

40 −50 45 6 18 18 108

dqy 50 472



342

  izdh.kZu ds ekid

xf.kr

ekWM~;wy - V

lkaf[;dh ,oa
izkf;drk

fVIi.kh

ekè; ls ekè; fopyu = 
[ ]i if x x

N

−∑
 

472
9.44

50
= =  vad

   ns[ksa vkius fdruk lh[kk 17.1

1. uhps nl yM+fd;ksa dh vk;q nh xbZ gS %

3 5 7 8 9 10 12 14 17 18

bldh ijkl D;k gS\

2. d{kk 12 ds 10 fo|kfFkZ;ksa dk Hkkj (fdyks xzke) esa uhps fn;k x;k gS %

45 49 55 43 52 40 62 47 61 58

bldh ijkl D;k gS\

3. fuEufyf[kr vkadM+ksa ds fy, ekè; ls ekè; fopyu Kkr dhft, %

45 55 63 76 67 84 75 48 62 65

fn;k gS % ekè; = 64 fn;k gSA

4. fuEufyf[kr caVu dk ekè; ls ekè; fopyu Kkr dhft, %

osru (#- esaa)    20 −30 30 −40 40 −50 50 −60 60 −70 70 −80 80 −90 90 −100

deZpkfj;ksa dh la[;k    4 6 8 12 7 6 4 3

fn;k gS % ekè; = 57.2 fn;k gSA

5. ,d ijh{kk esa 40 fo|kfFkZ;ksa }kjk izkIr vadksa ds fuEufyf[kr vkdM+ksa ds fy, ekè; fopyu
ifjdfyr dhft, %

izkIr vad 20 30 40 50 60 70 80 90 100

fo|kfFkZ;ksa dh la[;k 2 4 8 10 8 4 2 1 1

6. uhps fn, x, vkadM+s ,d dkj[kkus ds 50 deZpkfj;ksa dh vk; dks n'kkZrs gSa %

vk; (:i;ksa esa) 1200 1300 1400 1500 1600 1800 2000

deZpkfj;ksa dh la[;k 4 6 15 12 7 4 2

ekè; fopyu Kkr dhft,A

7- 100 fo|kfFkZ;ksa ds Hkkjksa dk forj.k uhps fn;k x;k gS%

Hkkj (fdyks xzke esa) 50–55 55–60 60–65 65–70 70–75 75–80

fo|kfFkZ;ksa dh la[;k 5 13 35 25 17 5
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ekè; fopyu Kkr dhft,A

8. ,d fo'ks"k ijh{kk esa 50 fo|kfFkZ;ksa }kjk izkIr vad gSa%

vad 20–30 30–40 40–50 50–60 60–70 70–80 80–90 90–100

fo|kfFkZ;ksa dh la[;k 4 6 9 12 8 6 4 1

mijksDr vkadM+ksa ds fy, ekè; fopyu Kkr dhft,A

17-4 ekè;d

17-4-1 oxhZÑr vk¡dM+ksa dk ekè;d

vlrr ckjEckjrk caVu dk ekè;d

p j . kp j . kp j . kp j . k 1 : vk¡ dM +ksa dks vkj ksgh Øe esa O;o f L Fkr  dhf t, A

p j . kp j . kp j . kp j . k 2 : lap;h c kj Ec kj r k Kkr  dhf t, A

p j . kp j . kp j . kp j . k 3 : 
N

2
 Kkr  dhf t, A

p j . kp j . kp j . kp j . k 4 : i zs{k.k f tldh lap;h c kj Ec kj r k 
N

2
 ls FkksM +h vf /kd gks] vk¡ dM +ksa dk ekè;d gksr k gSA

mnkgj.k 17.3.  vk¡ dM +ksa dk ek/ ;d Kkr  dhf t, A

x
i

8 9 10 12 14 16

f
i

6 2 2 2 6 8

g y  %  g y  %  g y  %  g y  %  f n ;s x;s vk¡ dM +s i gys ls gh vkj ksgh Øe esa gSaA vc  gesa i zs{k.kksa dh lap;h c kj Ec kj r k
f y[ku h gSA

x
i

8 9 10 12 14 16

f
i

6 2 2 2 6 8

c.f. 6 8 10 12 18 26

N = 26, ∴ 
N

2
 = 13.

i zs{k.k] f tld h lap;h c kj Ec kj r k (c.f.) 13 ls vf /kd 1 4  gS ¼f tldh lap;h c kj ac kj r k 1 8  gS½

∴ ek/ ;d = 14.

17-4-2 lrr ckjEckjrk caVu dk ekè;d

p j . kp j . kp j . kp j . k 1 : vk¡ dM +ksa dks vkj ksgh Øe esa O;o f L Fkr  dhf t, A

p j . kp j . kp j . kp j . k 2 : i zs{k.kksa d h lap;h c kj Ec kj r k f yf [k, A

p j . kp j . kp j . kp j . k 3 : ml o xZ dh tk¡ p dhf t,  f tldh lap;h c kj Ec kj r k lV hd 
N

2
 ls c M h gSA b l

o xZ&vUr j ky dks ek/ ;d o xZ df g;sA
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p j . kp j . kp j . kp j . k 4 : lw=] ek/ ;d = 2

N
C

l i
f

−

+ ×  } kj k ek/ ;d  Kkr  dhf t,

t gk ¡ l → ek/ ;d o xZ dh f u Eu  lhek

N → i zs{k.kksa dh la[;k N = Σf
i

C → ek/ ;d o xZ ls lV hd i gys o kys o xZ dh lap;h c kj E c kj r k
f → ek/ ;d o xZ dh c kj Ec kj r k
i → ek/ ;d o xZ dk f o L r kj

mnkgj.k 17.4.     u hps 5 0  f o |kf FkZ;ksa ds i zkIr kadksa dk c aV u  f n ;k x;k gS] ek/ ;d Kkr  dhf t, A

v a d 0-10 10-20 20-30 30-40 40-50

Nk=ksa dh la[;k 8 8 14 16 4

g y  %  g y  %  g y  %  g y  %  f n ;s x;s vUr j ky i gys ls gh vkj ksgh Øe esa gSa u hps n h x;h lkj .kh esa lap;h c kj Ec kj r k]
i af Dr  ds laxr  gSA

v a d 0-10 10-20 20-30 30-40 40-50

Nk=ksa dh la[;k 8 8 14 16 4

lap;h c kj Ec kj r k 8 16 30 46 50

N = 50, 25
2

N
=

lap;h c kj ac kj r k ds laxr  o xZ 20-30, lV hd 2 5  ls c M k gS

∴ ek/ ;d o xZ 20-30 gSA

tgk¡  l = 20, N = 50, C = 16, f = 14, i = 10.

∴ ek/ ;d = 
25 162 20 10

14

N
C

l i
f

−
−

+ × = + ×  = 
9

20 10 20 6.43
14

+ × = +  = 26.43

mnkgj.k 17.5.  f u Eu f yf [kr  dk ek/ ;d Kkr  dhf t ,  %

v a d Nk=ksa dh la[;k
0 – 9 3

10 – 19 5

20 – 29 8

30 – 39 9

40 – 49 13

50 – 59 6

g yg yg yg y : f n ;s x;s o xZ vUr j ky leko s' k Ü k̀a[kyk esa gSa ek/ ;d Kkr  dj u s ls i gys gesa leko s' kh
Ü k̀a[kyk dks lf E ef yr  Ü k̀a[kyk esa c n yr s gSaA

, d leko s' kh Ü k̀a[kyk dks lf Eef yr  Ü k̀a[kyk esa c n yu s dh f o f /k %

(1) o xZ dh mP p lhek r Fkk Øekxr  vxys o xZ dh f u Eu  lhek ds vUr j  dk vk/kk
Kkr  dj r s gSaA
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(2) b l vUr j  ds vk/ks dks f u E u  lhek esa ls ? kV kr s gSa r Fkk mP p lhek esa tksM +r s gSaA

v a d f. c.f.

0-9 0.5-9.5 3 3

10-19 9.5-19.5 5 8

20-29 19.5-29.5 8 16

30-39 29.5-39.5 9 25

40-49 39.5-49.5 13 38

50-59 49.5-59.5 6 44

44
22

2 2

N
= =

∴ ek/ ;d o xZ 29.5 – 39.5 gSA b ldh c.f. 25 gS tks f d 22 ls lV hd c M +h gSA

vc,  l = 29.5, N = 33, C = 16, f = 9, i = 39.5 – 29.5 = 10

∴ ek/ ;d = 2

N
C

l i
f

−

+ ×  = 
2 16

29.5 10
9

2 −

+ ×

        = 
6 20

29.5 10 29.5
9 3

+ × = +  = 29.5 + 6.66 = 36.16

    ns[ksa vkius fdruk lh[kk 17-2

f u Eu f yf [kr  vk¡ d M +ksa dk ek/ ;d Kkr  dhf t, %

1. x
i

6 11 16 21 26

f
i

5 3 6 4 7

2. x
i

5 10 15 20 25

f
i

5 25 29 17 9

3. v a d 0-5 5-10 10-15 15-20 20-25

c P pksa dh la[;k 5 9 10 14 12

4. vk;q ¼o "kksZa ls½ 17-21 21-26 26-31 31-36 36-41

c P pksa dh la[;k 5 6 12 7 4

17-5 ekè;d ds lkis{k ekè; fopyu

ge tku r s gSa f d vk¡ dM +ksa ds i zs{k.k esa dsUn zh; i zo `f Ùk] gesa laxf B r  ;k lkewf gd vk¡ dM +ksa ds
eku  n sr s gSaA ;g Hkh tku u k vf r vko ' ;d gS f d o kL r o  esa] dsUn zh; i zo `f Ùk dh eki  ls vkSj
lHkh i zs{k.k f dr u s n wj  gSa n wlj s ' kCn ksa esa] ;g tku u k vko ' ;d gS f d , d  f n ;s x;s f c Un q
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ls i zs{k.k f dr u s f c [kj s gq,  gSa ¼;k d sUn zh; i zo `f Ùk dh eki ½ A T ;kn kr j  f L Fkf r ;ksa esa ek/ ; r Fkk
ekè;d ls ek/ ; f o pyu  gesa i zs{k.kksa dk f o pj .k n sr k gSA i qu % f o pkj  dhf t ,  f d vkadM +ksa ds
f y,  ekè; f o py u ] ‘a’ ls f o pj .k ds f u j i s{k eku  ds ek/ ; ls i f j Hkkf "kr  f d;k tkr k gSA

i qu %  ;kn @f o pkj  dhf t,  f d f L Fkj  eku  a ls vUr j  (x – a) i zs{k.k x dk i zs{k.k a ls
f o pyu  dgykr k gSA

b lf y,  ‘a’ ds lki s{k ek/ ; f o pyu  dks M.D (a) ls n ' kkZ;k tkr k gSA

M.D. (a) =
‘ ’a  l s fop y uk sa d s fuij {s k  ek u  dk  ; k sx

is{z k .k k sa dh  l [a ;k
xf .kr h; : i  esa ge f y[k ldr s gSa

M.D.(a) =
1

| |
n

i

i

x a

n

=

−∑

b l i zdkj M.D. (ek/ ; = X ) =
1

| |
n

i

i

x x

n

=

−∑

M.D. (ek/ ;d = M) =
1

1
| M |

n

i

i

x
n

=

−∑

mnkgj.k 17.6.  izs{k.kksa 7, 10, 15, 16, 8, 9, 5, 17, 14 ds fy, ek/;d ls ek/; fopyu Kkr dhft,A

g y  %  g y  %  g y  %  g y  %  ek/ ;d d k Kkr  dj u s ds f y, ] f n ;s x;s eku ksa dks vkj ksgh Øe esa O;o f L Fkr  dj r s
gSa] b lf y,  gesa i zkIr  gksr k gS

5, 7, 8, 9, 10, 14, 15, 16, 17,

ek/ ;@ek/ ;d ls ek/ ; f o py u  Kkr  dj u s dh f o f /k

p j . k  p j . k  p j . k  p j . k  1 : vk¡ dM +ksa dk ek/ ; vFko k ek/ ;d dh x.ku k dj saA

p j . k  p j . k  p j . k  p j . k  2 : ek/ ;@ek/ ;d ls i zR;sd i zs{k.k dk f o pyu  Kkr  dj saA

p j . k  p j . k  p j . k  p j . k  3 : f o pyu  dk f u j i s{k eku  Kkr  dj saA

f u j i s{k eku ] _.k f pg~u  gV kdj  i zkIr  f d;k tkr k gS ¼;f n  ;g mlesa gS½

p j . k  p j . k  p j . k  p j . k  4 : f o pyu  ds f u j i s{k eku  ls ek/ ; dh x.ku k dj saA ;g ek/ ; vHkh"V  ekè;
f o pyu  gksxkA

n = 9,  ek/ ;d =
1

2

n +

o k¡  i zs{k.k = 5o k¡  i zs{k.k, M = 10.

ek/ ;d 1 0 ] ls i zs{k.k ds f o pyu  vFkkZr ~

5–10 7–10 8–10 9–10 10–10 14–10 15–10 16–10 17–10 g S a A

i.e. x
i
-M –5 –3 –2 –1 0 4 5 6 7 g S a A

   |x
i
 – M| 5 3 2 1 0 4 5 6 7

vc  M.D. (M) = 
1

| M |
n

i

i

x

n

=

−∑
 = 

5 3 2 1 0 4 5 6 7

10

+ + + + + + + +

 = 
33

3.3.
10

=
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17-5-1 oxhZd̀r vk¡dM+ksa dk ekè;d ds lkis{k ekè; fopyu Kkr djuk
;kn  dhf t,  f d f u Eu f yf [kr  :i  esa f u :f i r  vk¡ dM s+ o xhZdr̀  vk¡ dM +s dgykr s gSaA

(a) vlr r  c kj Ec kj r k c aV u

 i zs{k.k : x
1

x
2

x
3

... x
n

 vko `f r ;k¡ : f
1

f
2

f
3

... f
n

(b) lar r  c kj Ec kj r k f o pj .k %

 i zs{k.k l
1
 – u

1
l
2
–u

2
l
3
 – u

3
... l

n
–u

n

 c kj Ec kj r k f
1

f
2

f
3

... f
n

mn kgj .k ds f y, ] 5 0  Nk=ksa } kj k i zkIr kad

 vad 0-5 5-10 10-15 15-20 20-25 25-30

 Nk=ksa dh la[;k 8 6 12 10 10 4

vc  gesa f u Eu f yf [kr  mn kgj .k d s } kj k ek/ ;d ds lki s{k ek/ ; f o pyu  Kkr  dj u k gSA

mnkgj.k 17.7.    f u Eu f yf [kr  vk¡ dM +ksa dk ek/ ;d ds lki s{k ek/ ; f o pyu  Kkr  dhf t, A

x
i

25 20 15 10 5

f
i

7 4 6 3 5

c.f. 7 11 17 20 25

N = 25 r Fkk ge tku r s gSa f d  ek/ ;d 
25 1

2

+

 = 13o k¡  i zs{k.k gSA ;g i zs{k.k lap;h

c kj Ec kj r k 17 esa f L Fkr  gSa f tldk laxr  i zs{k.k 1 5  gSA

∴ ek/ ;d M = 15

vc  f o pyu  r Fkk mu ds f u j i s{k eku  f u Eu f yf [kr  lkj .kh esa f n ;s x;s gS %

x
i

f
i

x
i 
– M |x

i
 – M| f

i
|x

i
 – M|

25 7   25 – 15 = 10 10 7 × 10 = 70

20 4   20 – 15 = 5 5 4 × 5 = 20

15 6 15 – 15 = 0 0 6 × 0 = 0

10 3 10 – 15 = – 5 5 3 × 5 = 15

5 5  5 – 15 = – 10 10 5 × 10 = 50

N= Σf
i
 = 25 Σf

i
 |x

i
– M| = 155

∴ ek/ ; f o py u (M) =
1

1

| |
n

i i

i

n

i

i

f x M

f

=

=

−∑

∑
 = 

155
6.2

25
=
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mn kg j .k  1 7 - 8 -mn kg j .k  1 7 - 8 -mn kg j .k  1 7 - 8 -mn kg j .k  1 7 - 8 -     fu Eu fyf [kr vk¡ dM +ksa ds fy, ek/ ;d d s lki s{k ek/ ; f opyu Kkr dhf t,  %
 Å¡ pkb Z ¼lseh-  esa½ 95-105 105-115 115-125 125-135 135-145 145-155

 yM +f d;ksa d h la[;k 9 15 23 30 13 10

g y  %  g y  %  g y  %  g y  %  i gys ek/ ;d Kkr  dhf t,

Å¡ pkb Z ¼lseh-  esa½ yM +f d;ksa dh la[;k (f) lap;h c kj Ec kj r k (c.f)

95-105 9 9

105-115 15 24

115-125 23 47

125-135 30 77

135-145 13 90

145-155 10 100

N = 100 ⇒ 

1 101
50.5

2 2

N +

= =

50.5
2

N
=  lap;h c kj Ec kj r k 77 esa f L Fkr  gSA

∴ ek/ ;d  o xZ lap;h c kj Ec kj r k 77 ds laxr  gS vFkkZr ~ 125 – 135

vc ek/ ;d  = 2

N
C

l i
f

−

+ ×

t gk ¡ l = ek/ ;d o xZ d h f u Eu  lhek

N = c kj Ec kj r kvksa d k ;ksx

C = ek/ ;d o xZ ls lV hd i gys c.f. dk o xZ

f = ek/ ;d o xZ d h c kj Ec kj r k

i = ek/ ;d o xZ d k f o L r kj  ;k o xZ&lkb t

;gk¡ l = 125, N = 100, C = 47, f = 30, i = 10

∴ M = 
50 47

125 10
30

−

+ ×  = 
3

125 126
3

+ =

f u Eu f yf [kr  :i  esa n h xb Z lkj .kh ls ek/ ; f o pyu  Kkr  dhf t,  %

Å¡ pkb Z yM + f d;k sa Åpkb Z;ksa dk f u ji s{k  f
i
|x

i 
– M|

¼lseh-  esa½ dh la[;k e / ;e k u fopyu
(f) (x

i
 – M|)

95-105 9 100 |100-126| = 26 9 × 26 = 234

105-115 15 110 |110-126| = 16 15 × 16 = 240

115-125 23 120 |120 – 126| = 6 23 × 6 = 138

125-135 30 130 |130-126| = 4 30 × 4 = 120

135-145 13 140 |140-126| = 14 13 × 14 = 182

145-155 10 150 |150-126| = 24 10 × 24 = 240

Σf
i
 = 100 Σf

i
 |xi – M| = 1154
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∴ ek/ ; f o pyu  ¼ek/ ;d½ = M.D.(M) = 
1

1

| |
n

i i

i

n

i

i

f x M

f

=

=

−∑

∑
 = 

1154

100
 = 11.54.

17-5-2 ekè;d ls lrr ckjEckjrk caVu dk ekè; fopyu Kkr djus ds pj.k

p j . k  p j . k  p j . k  p j . k  1 : var j ky ksa dks vkj ksgh Øe esa O;o f L Fkr  dhf t ,

p j . k  2 %p j . k  2 %p j . k  2 %p j . k  2 %  lap;h c kj Ec kj r k f yf [k,

p j . kp j . kp j . kp j . k 3 : ml o xZ dh tk¡ p dhf t,  f tldh lap;h c kj Ec kj r k lV hd 
2

N
 ls c M +h gS tgk¡

N i zs{k.kksa dh la[;k gS ¼vFkkZr ~ lHkh c kj Ec kj r kvksa dk ;ksx½
p j . kp j . kp j . kp j . k 4 : ek/ ;d o xZ ds f y,  laxr  eku  Kkr  dhf t,  r Fkk lw= esa j f [k,  %

ek/ ;d = 2

N
C

l i
f

−

+ ×

t gk ¡ l → ek/ ;d o xZ dh f u Eu  lhek

N → c kj Ec kj r kvksa d k ;ksx

C → ek/ ;d o xZ ls lV hd i gys] o xZ dh lap;h c kj Ec kj r k

f → ek/ ;d o xZ dh c kj Ec kj r k@vko `f r

i → ek/ ;d o xZ dk f o L r kj

p j . kp j . kp j . kp j . k 5 : vc  f u E u f yf [kr  L r EHkksa d s f y,  lkj .kh c u kb ,

f n ;s x;s vUr j ky c kj Ec kj r k e / ;e k u ek/ ;d ls f
i
|x

i
 – M|

x
i

f u j i s{k f o pyu

|x
i
 – M)

p j . kp j . kp j . kp j . k 6 : vc  M.D.(M) = 
1

1

| |
n

i i

i

n

i

i

f x M

f

=

=

−∑

∑
 dh x.ku k dhf t,

      ns[ksa vkius fdruk lh[kk 17-3

f u Eu f yf [kr  vk¡ d M +ksa dk ek/ ;d ds lki s{k ek/ ; f o py u  Kkr  dhf t,  %

1.  x
i

11 12 13 14 16 17 18

 f
i

2 3 2 3 1 2 1
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2.  x
i

3 6 7 9 11 13

 f
i

3 9 11 8 9 6

3.  o tu @Hkkj  ¼f dxzk-  esa½ 40-42 42-44 44-46 46-48 48-50

 Nk=ksa dh la[;k 9 13 24 28 6

4. vk; (#i;ksa esa) 1200 1300 1400 1500 1600 1800 2000

deZpkfj;ksa dh la[;k 4 6 15 12 7 4 2

5.

vk;q (o"kks± esa) 0-1 1-2 2-3 3-4 4-5

iksfy;ks Mªki ihus okys cPpksa 100 155 210 315 65

 dh la[;k

17.6 ;FkkizkIr vkadM+ksa dk izlj.k vkSj ekud fopyu

;fn n izs{k.k 1 2 nx , x ...., x  rc

izlj.k     ( )
( ) ( ) ( )

2 2 2
1 2 n2 x x x x ..... x x

n

− + − + + −

σ =

;k
( )

n
2

i
2 i 1

x x

;
n

=

−

σ =

∑
tcfd 

n

i

i 1

x

x
n

=
=

∑

σ  }kjk n'kkZ;k x;k ekud fopyu 2
σ  dk /ukRed oxZewy gSA bl izdkj

( )

n
2

i

i 1

x x

n

=

−

σ = +

∑

izlj.k dks ifjdfyr djus ds fy, fuEufyf[kr pj.kksa dk vuqlj.k fd;k tkrk gSA

ge ;g ekudj pyrs gaS fd ekè; dks igys gh ifjdfyr fd;k tk pqdk gSA

pj.k 1: ekè; ls fopyuksa dk ,d dkWye cuk,a ;kuh ix x−

pj.k 2: (tkap) ekè; ls fopyuksa dk ;ksx 'kwU; gksuk pkfg, vFkkZr~ ( )

n

i

i 1

x x

=

−∑ = 0

pj.k 3: izR;sd fopyu dk oxZ dhft, vkSj ( )
2

ix x−  'kh"kZd okys dkWye esa bls fy[ksaA

pj.k 4: pj.k 3 ds dkWye (LraHk) dk ;ksx Kkr dhft,A
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pj.k 5: pj.k 4 esa izkIr ;ksx dks izs{k.kksa dh la[;k ls foHkkftr djus ij gesa 2
σ  izkIr gksrk gSA

pj.k 6: 2
σ  dk /ukRed oxZewy ysus ij gesa ekud fopyu σ  izkIr gksrk gSA

mnkgj.k 17.9. fdlh nqdku esa izfrfnu gqbZ phuh dh fcØh uhps nh xbZ gS %

lkseokj  eaxyokj cq/okj  c`gLifrokj 'kqØokj  'kfuokj
75 fdxzke 120 fdxzke 12 fdxzke 50 fdxzke 70.5 fdxzke 140.5 fdxzke

izfrfnu dh vkSlr fcØh 78 fdyksxzke gSA mijksDr vkadM+ksa ds fy, izlj.k vkSj ekud fopyu
ifjdfyr dhft,A

gy % x 78=  fdyksxzke (fn;k gS)

ix ix x− ( )
2

ix x−

75 _ 3 9

120 42 1764

12 _ 66 4356

50 _ 28 784

70.5 _ 7.5 56.25

140.5 62.5 3906.25

0 10875.50

bl izdkj
( )

2
i

2 i 1

x x

n

=

−

σ =

∑
 

10875.50

6
=  = 1812.58 (yxHkx)

vkSj σ  = 42.57(yxHkx)

 mnkgj.k 17.10  vaxzsth dh ijh{kk esa lsD'ku A ds 10 fo|kfFk;ksa }kjk izkIr vad uhps fn, x, gSa%

7 10 12 13 15 20 21 28 29 35

izlj.k vkSj ekud fopyu ifjdfyr dhft,A

gy % ;gka  ix 190
x 19

10 10
= = =
∑

ix ix x− ( )
2

ix x−

7 −12 144

10 −9 81

12 −7 49

13 −6 36

15 −4 16

20 +1 1

21 +2 4

28 +9 81

29 +10 100

35 +16 256

0 768

vr% 2 768
76.8

10
σ = = , vkSj 76.8 8.76σ = + =   (yxHkx)
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    ns[ksa vkius fdruk lh[kk 17.4

1. ,d dkj[kkus ds 10 deZpkfj;ksa dh izfrfnu dh vk; gS %
50 60 65 70 80 45 75 90 95 100

izlj.k vkSj ekud fopyu Kkr dhft,A

2. vaxzzsth dh ijh{kk esa d{kk X ds 10 fo|kfFkZ;ksa }kjk izkIr vad uhps fn, x, gS%

9 10 15 16 18 20 25 30 32 35

izlj.k vkSj ekud fopyu dk ifjdyu dhft,A

3. ,d 'kgj esa eghus ds izFke nl fnuksa ds fy, lkis{k vknzrk ds vkadM+s uhps fn, x, gSa %

90 97 92 95 93 95 85 83 85 75

mi;qZDr vkadM+ksa ds fy, izlj.k vkSj ekud fopyu ifjdfyr dhft,A

4. fn, x, vkadM+ksa ds fy, ekud fopyu Kkr dhft, %

4 6 8 10 12 14 16

5. fuEufyf[kr vkadM+ksa ds fy, izlj.k vkSj ekud fopyu Kkr dhft, %

4 7 9 10 11 13 16

6. fuEufyf[kr vkadM+ksa ds fy, ekud fopyu Kkr dhft, %

40 40 40 60 65 65 70 70 75 75 75 80 85 90 90 100

17.7 ;FkkizkIr vkadM+ksa dk ekud fopyu vkSj izlj.k&oSdfYid fof/
;fn x  n'keyo esa gks rks x  ls vU; vo;oksa dk fopyu ysuk vkSj izR;sd fopyu dk oxZ djuk

vkSj vf/d n'keyo vkus ds dkj.k dfBu gks tkrk gSA ge 2
σ  Kkr djus ds fy, uhps ,d vU;

lw=k nsrs gSa ftlesa x  Kkr djus dks NksM+k tk ldrk gSA

ge tkurs gSa
( )

2n
i2

i 1

x x

n
=

−

σ = ∑  

2 2n
ii

i 1

x 2x x x

n
=

− +

= ∑

     

n n
2

ii
2i 1 i 1

x 2x x

x
n n

= =
= − +

∑ ∑
 

n
2
i

2i 1

x

x
n

=
= −

∑
     

ix
x

n

 
= 

 

∑
Q

vFkkZr]

2n

in
i 12

i
2 i 1

x

x
n

n

=

=

 
  
 

−

σ =

∑
∑

vkSj 2
σ = + σ

vr% bl fof/ ls 2
σ  o σdh x.kuk ds fuEu pj.k gSa %
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pj.k 1% izs{k.kksa ds oxks± dk LrEHk cuk;sa vFkkZr~ 2
ix

pj.k 2%
n

2
i

i 1

x

=

∑  izkIr djsa

pj.k 3% mijksDr lw=k esa 
n

2
i

i 1

x

=

∑  rFkk 
n

i

i 1

x

=

∑  ds eku j[kus ij gesa 2
σ  izkIr gksxkA

pj.k 4% 2
σ dk /ukRed oxZewy ysus ij σizkIr gks tkrk gSA

 mnkgj.k 17.11. bl ikB dk mnkgj.k 17.10 yhft, vkSj mijksDr fof/ ls izlj.k vkSj ekud
fopyu iqu% ifjdfyr dhft,A

gy %

ix 2
ix

7 49

10 100

12 144

13 169

15 225

20 400

21 441

28 784

29 841

35 1225

190 4378

2n

in
i 12

i
2 i 1

x

x
n

n

=

=

 
  
 

−

σ =

∑
∑ ( )

2
190

4378
10

10

−

=

      
4378 3610

10

−
=  

768

10
= 76.8=

vkSj       76.8σ = +  8.76= (yxHkx)

gesa izR;sd fof/ }kjk 2
σ  vkSj σ  dk ogh eku izkIr gksrk gSA

17.8 oxhd`r vkadM+ksa dk ekud fopyu vkSj izlj.k fof/ (I)

gesa k oxZ vkSj muds laxr ckjackjrk,a nh xbZ gSaA ge oxhZd`r vkadM+ksa ds izlj.k vkSj ekud

fopyu dks Øe'k% 2
gσ  vkSj gσ  }kjk O;Dr djsaxsA lw=k uhps fn;k x;k gS %
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( )

K
2

i i
2 i 1
g

f x x

N

=

 − 

σ =

∑
,

K

i

i 1

N f

=

= ∑

vkSj 2
g gσ = + σ

2
gσ  vkSj gσ ifjdfyr djus ds fy, fuEufyf[kr pj.k iz;ksx fd, tkrs gSaA ;g ekuk x;k gS

fd ekè; dks igys ls gh ifjdfyr fd;k tk pqdk gSA

pj.k 1% fn, gq, oxks± ds fy, oxZ vadksa dk ,d LraHk (dkWye) cukb;s] 1x  ls ukekafdr dhft,A

pj.k 2% ekè; ls oxZ vadksa ds fopyuksa ds fy, ,d LrEHk (dkWye) cuk,¡ rFkk ix x−  ls

ukekafdr dhft,A okLro esa bu fopyuksa dk ;ksx 'kwU; gksuk vko';d ugha gS] D;ksafd

1x ewy izs{k.k ugha gSA

pj.k 3% pj.k (2) esa izkIr fopyuksa ds oxks± dk ,d LraHk (dkWye) cukb;ss vFkkZr ( )
2

ix x−

rFkk bls LraHk ( )
2

ix x−  esa fyf[k,A

pj.k 4% pj.k (3) esa izR;sd izfof"V dks laxr ckjackjrk ls xq.kk djds ge ( )
2

i if x x−  izkIr

djrs gSaA

pj.k 5% pj.k (4) esa LraHk (dkWye) dk ;ksx Kkr dhft, A ge ( )

k
2

i i

i 1

f x x

=

 − ∑  izkIr djrs gSaA

pj.k 6% pj.k (5) esa izkIr ;ksx dks N (ckjackjrk dh dqy la[;k) ls foHkkftr djsaA ge 2
gσ izkIr

djrs gSaA

pj.k 7% 2
g gσ = + σ

 mnkgj.k 17.12. xsgwa dh ,d ubZ fdLe ds izHkko dh tkap ds vè;;u esa] 50 iz;ksfxd [ksrksa ds
fy, ,d iz;ksx fd;k x;k vkSj fuEufyf[kr ifj.kke izkIr gq, %

izfr gsDVs;j mRiknu [ksrksa dh la[;k
(fDoVy esa)

31 −35 2

36 −40 3

41 −45 8

46 −50 12

51 −55 16

56 −60 5

61 −65 2

66 −70 2
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izfr gsSDVs;j ekè; mRiknu 50 fDoaVy gSA mijksDr forj.k ds fy, izlj.k vkSj ekud fopyu Kkr
dhft,A

gy %

izfr gsDVs;j mRiknu  [ksrksa dh oxZ fpUg ( )ix x− ( )
2

ix x− ( )
2

i if x x−

(fDoaVy esa) la[;k

31 −35 2 33 −17 289 578

36 −40 3 38 −12 144 432

41 −45 8 43 −7 49 392

46 −50 12 48 −2 4 48

51 −55 16 53 +3 9 144

56 −60 5 58 +8 64 320

61 −65 2 63 +13 169 338

66 −70 2 68 +18 324 648

;ksx 50 2900

bl izdkj 

( )

n
2

i i
2 i 1
g

f x x

N

=

 − 

σ =

∑
2900

58
50

= =   vkSj g 58 7.61σ = + =  (yxHkx)

17.9 oxhZd`r vkadM+ksa dk ekud fopyu vkSj izlj.k fof/ (II)

;fn x  dk eku u fn;k x;k gks vkSj ;k x dk eku n'keyo fHkUu gks rks ml fLFkfr esa x.kuk cgqr

dfBu gks tkrh gSA rc ge 2
gσ  dh x.kuk ds fy, ,d vU; lw=k dk mi;ksx djrs gSa tks fuEu gS%

[ ]

2k

i ik
i 12

i i
2 i 1
g

f x

f x
N

N

=

=

 
  
   − 

σ =

∑
∑

,

k

i

i 1

N f

=

= ∑

vkSj 2
g gσ = + σ

vkSj bl izdkj bl fof/ }kjk 2
gσ vkSj gσ ds ifjdyu esa fuEufyf[kr pj.k iz;ksx esa yk, tkrs gSaA

pj.k 1% fn, gq, oxZ ds vadksa dk ,d LraHk cukb;s] 1x  ls ukekafdr dhft,A

pj.k 2% izR;sd oxZ vad dk laxr ckjackjrk ds lkFk xq.kuiQyu Kkr dhft,A 1 1f x 'kh"kZd ls
xq.kuiQy LraHk (dkWye) esa fyf[k,A

pj.k 3% pj.k (2) esa izkIr izfof"V tksM+saA ge ( )

k

i i

i 1

f x

=

∑  izkIr djrs gSaA

pj.k 4% oxZ vadksa ds oxZ ds fy, ,d LrEHk (dkWye) cukb;s] 2
ix  ls ukaekafdr dhft,A
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pj.k 5% pj.k (4) esa izR;sd izfof"V dk laxr ckjackjrk ds lkFk xq.kuiQy Kkr dhft,A ge
2

i if x  izkIr djrs gSaA

pj.k 6% pj.k (5) esa izkIr izfof"V;ksa dk ;ksx dhft,A ge ( )

k
2

i i
i 1

f x

=

∑  izkIr djrs gSaA

pj.k 7% ( )

k
2

i i
i 1

f x

=

∑ , N vkSj ( )

k

i i

i 1

f x

=

 
  
 
∑ ds eku lw=k esa izfrLFkkfir dhft, vkSj 2

gσ  izkIr

dhft,A

pj.k 8% 2
g gσ = + σ .

 mnkgj.k 17.13.  mnkgj.k 17.12 ds fy, izlj.k vkSj ekud fopyu mijksDr fof/ }kjk Kkr dhft,A

gy %

mRiknu izfr gSDVsvj if ix i if x 2
ix

2
i if x

(fDoUVy esa)

31 −35 2 33 66 1089 2178

36 −40 3 38 114 1444 4332

41 −45 8 43 344 1849 14792

46 −50 12 48 576 2304 27648

51 −55 16 53 848 2809 44944

56 −60 5 58 290 3364 16820

61 −65 2 63 126 3969 7938

66 −77 2 68 136 4624 9248

;ksx 50 2500 127900

lw=k esa ( )

k
2

i i
i 1

f x

=

∑ , N vkSj ( )

k

i i

i 1

f x

=

∑  ds ekuksa dk izfrLFkkiu djus ij gesa izkIr gksrk gS

( )
2

2
g

2500
127900

50

50

−

σ =  
2900

50
=  = 58 vkSj g 58σ = +  = 7.61  (yxHkx)

iqu% ge ikrs gSa fd izR;sd fof/ ls gy djus ij gesa 2
gσ eku ogha izkIr gksrk gSA

    ns[ksa vkius fdruk lh[kk 17.5

1. jksfx;ksa ds ,d lewg ij ,d nokbZ ds izHkko dk vè;;u djus esa fuEufyf[kr ifj.kke izkIr gq, %
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  jkgr dk izfr'kr % 0 −20 20 −40 40 −60 60 −80 80 −100

 jksfx;ksa dh la[;k 10 10 25 15 40

2. ,d 'kgj esa igys cPps ds tUe ij ekrkvksa dh vk;q dk vè;;u djus ij fuEufyf[kr
vkadM+s miyC/ Fks %

igys cPps ds tUe ij 18 −20 20 −22 22 −24 24 −26 26 −28  28 −30 30 −32

vk;q (o"kks± esa)

ekrkvksa dh la[;k 130 110 80 74 50 40 16

izlj.k vkSj ekud fopyu Kkr dhft,A

3. 30 deZpkfj;ksa dk nSfud osru uhps fn;k x;k gS%

nSfud osru 0 −50 50 −100 100 −150  150 −200  200 −250 250 −300

 (#i, esa)

deZpkfj;ksa dh la[;k 3 4 5 7 8       3

mijksDr vkadM+ksa ds fy, ekud fopyu vkSj izlkj.k Kkr dhft,A

17.10 fopyu vkSj izlj.k in fopyu fof/
mnkgj.k 17.12 esa geus ns[kk fd ifjdyu cgqr gh tfVy FksA ifjdyuksa dks ljy cukus ds fy,
ge ,d vU; fof/ dk iz;ksx djsaxs tks in fopyu fof/ dgykrh gSA pwafd vf/dka'k ckjackjrk
caVuksa ftu ij ge fopkj djsxsa muds oxZ cjkcj gSaA vkb, oxZ eki (class size) dks h }kjk n'kkZ,aA
vc ge ;kn`fPNd pqus x, a ls izR;sd oxZ fpUg (class-mark) dk u dsoy fopyu ysa] ijUrq
izR;sd fopyudks h ls foHkkftr Hkh djsaA

ekuk i
i

x a
u

h

−
= .....(1)

rc i ix hu a= + .....(2)

ge tkurs gSa fd  x hu a= + .....(3)

(2) ls (3) dks ?kVkus ij ge izkIr djrs gSa
     ( )i ix x h u u− = − .....(4)

(4) esa nksuksa rjiQ dk oxZ djus ij 1f  ls xq.kk dhft, vkSj k ;ksx izkIr dhft,A ge izkIr djrs gSa%

( ) ( )

k k
2 22

i i i i

i 1 i 1

f x x h f u u

= =

   − = −   ∑ ∑ .....(5)

lehdj.k (5) esa nksuksa rjiQ dks N ls Hkkx nsaA ge izkIr djrs gSa%

( )

( )

k
2

i i k2
2i 1

i i

i 1

f x x
h

f u u
N N

=

=

 − 
 = − 

∑
∑

vFkkZr~   2 2 2
x uhσ = σ .....(6)

tgka 2
gσ  ewy vkadM+ksa dk izlj.k gS vkSj 2

uσ dksfMr vkadM+ksa dk izlj.k ;k dksfMr izlj.k gSA 2
uσ

dk eku ml lw=k }kjk Kkr fd;k tk ldrk gS ftlesa ekè; vkrk gS vFkkZr
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( )

k
22

u i i

i 1

1
f u u

N
=

 σ = − ∑ ,

k

i

i 1

N f

=

= ∑ .....(7)

[ ]

2k

i ik
i 12

i i
2 i 1
u

f u

f u
N

N

=

=

 
  
   − 

σ =

∑
∑

,
k

i

i 1

N f

=

= ∑ .....(8)

  mnkgj.k 17.14.   ge fiQj ls mnkgj.k 17.12 dks ysrs gSaa vkSj dksfMr (coded) izlj.k dk iz;ksx
djrs gq, izlj.k vkSj ekud fopyu Kkr djrs gSaA

gy % ;gka h = 5 vkSj ekuk a = 48.

iSnkokj izfr gSDVs;j [ksrksa dh oxZ i
i

x 48
u

5

−
= i if u 2

iu
2

i if u

(fDoaVy esa) la[;k if fpUg ix

31 −35 2 33 −3 −6 9 18

36 −40 3 38 −2 −6 4 12

41 −45 8 43 −1 −8 1 8

46 −50 12 48 0 0 0 0

51 −55 16 53 +1 16 1 16

56 −60 5 58 +2 10 4 20

61 −65 2 63 +3 6 9 18

66 −70 2 68 +4 8 16 32

;ksx 50 20     124

vr%

2k

i ik
i 12

i i
2 i 1
u

f u

f u
N

N

=

=

 
  
 

−

σ =

∑
∑

 

( )
2

20
124

50

50

−

=
 124 8 58

50 25

−
= =

ewy vkdM+ksa dk izlj.k 2 2 2
x u

58
h 25 58

25
σ = σ = × =  vkSj x 58σ = + 7.61=  (yxHkx)

ge okLro esa ogh izlj.k izkIr djrs gSa vkSj bl izdkj igys tSlk ekud fopyu HkhA

 mnkgj.k 17.15.  230 O;fDr;ksa ds osru dks fn[kkus okys fuEufyf[kr caVu ds fy, ekud

fopyu Kkr dhft, %

osru O;fDr;ksa dh osru O;fDr;ksa dh
(#i;ksa eas) la[;k (#i;ksa esa) la[;k

70 −80 12 110 −120 50

80 −90 18 120 −130 45

90 −100 35 130 −140 20

100 −110 42 140 −150 8
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gy %

osru O;fDr;ksa dh oxZ i
i

x 105
u

10

−
= 2

iu i if u 2
i if u

(#i;s esa)  la[;k if      fpUg ix

70 −80 12 75 −3 9 −36 108

80 −90 18 85 −2 4 −36 72

90 −100 35 95 −1 1 −35 35

100 −110 42 105 0 0 0  0

110 −120 50 115 +1 1 50 50

120 −130 45 125 +2 4 90 180

130 −140 20 135 +3 9 60 180

140 −150 8 145 +4 16 32 128

;ksx 230 125 753

[ ]

2
2 2 2

i i ii

1 1
h f u f u

N N

   σ = −   
   

∑ ∑

      

2
753 125

100
230 230

  
= −  

   
 ( )100 3.27 0.29= −  = 298

blfy, ekud fopyu          298 17.3σ = + =  (yxHkx)

   ns[ksa vkius fdruk lh[kk 17.6

1. uhps fn, x, vkadM+s ,d vkVk fey ds 400 deZpkfj;ksa dh lkIrkfgd vk; dks n'kkZrs gSa%

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

80 −  100 16

100 −120 20

120 −140 25

140 −160 40

160 −180 80

180 −  200 65

200 −220 60

220 −240 35

240 −260 30

260 −280 20

280 −300   9

in fopyu fof/ dk iz;ksx djrs gq, izlj.k vkSj ekud fopyu ifjdfyr dhft,A
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2. ,d 'kgj ds ,d Ldwy esa dke djus okys vè;kidksa dh vk;q ds vkadM+s uhps fn, x, gSa%

vk;q (o"kks± esa) 20 −25 25 −30 30 −35 35 −40

vè;kidksa dh la[;k 25 110 75 120

vk;q (o"kks± esa) 40 −45 45 −50 50 −55 55 −60

vè;kidksa dh la[;k 100 90 50 30

in fopyu fof/ dk iz;ksx djrs gq, izlj.k vkSj ekud fopyu ifjdfyr dhft,A

3. fuEufyf[kr vkadM+ksa ds fy, in fopyu fof/ dk iz;ksx djrs gq, izlj.k vkSj ekud
fopyu ifjdfyr dhft, %

vk;q (o"kks± esa)  25 −30 30 −35 35 −40

O;fDr;ksa dh la[;k 70 51 47

vk;q (o"kks± esa) 40 −50 45 −50 50 −55

O;fDr;ksa dh la[;k 31 29 22

17.11 izlj.k vkSj ekud fopyu ds xq.k
 xq.k I: izlj.k ewy fcUnq ds ifjorZu ls LorU=k gSA

bl xq.k dks lR;kfir djus ds fy, ge uhps fn, x, mnkgj.k dks ysrs gSaA

mnkgj.k 17.16. ,d fo'ks"k ijh{kk esa 10 fo|kfFkZ;ksa }kjk izkIr vad fuEufyf[kr gSa%

10 12 15 12 16 20 13 17 15 10

ckn esa ;g fuf'pr fd;k x;k fd izR;sd fo|kFkhZ dks 5 vfrfjDr vad iznku fd, tk,xsaA bu nksuksa
fLFkfr;ksa esa izlj.k vkSj ekud fopyu dh rqyuk djksA

gy % fLFkfr&I

ix if i if x       ix x− ( )
2

ix x− ( )
2

i if x x−

10 2 20 _ 4 16 32

12 2 24 _ 2 4 8

13 1 13 _ 1 1 1

15 2 30 1 1 2

16 1 16 2 4 4

17 1 17 3 9 9

20 1 20 6 36 36

;ksx 10 140 92

;gka       
140

x 14
10

= =

izlj.k 
( )

2
i if x x

10

 − 
=
∑

 
92

10
=  9.2=
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  ekud fopyu 9.2 3.03= + =

fLFkfr II : (izR;sd 1x  esa 5 vad tksM+us ij)

ix if i if x       ix x− ( )
2

ix x− ( )
2

i if x x−

15 2 30 −4 16 32

17 2 34 −2 4 8

18 1 18 −1 1 1

20 2 40 1 1 2

21 1 21 2 4 4

22 1 22 3 9 9

25 1 25 6 36 36

;ksx 10 190 92

190
x 19

10
= =

∴    izlj.k 
92

9.2
10

= =

   ekud fopyu 9.2 3.03= + =

bl izdkj ge ns[krs gSa fd ;fn ewy fcUnq dks ifjofrZr dj fn;k tk, rks fn, x, vkadM+ksa ds fy,
izlj.k vkSj ekud fopyu esa dksbZ ifjorZu ugha gksrk vFkkZr ;fn dksbZ fLFkjkad iz{ks.kksa esa tksM+ fn;k
tk, rks izlj.k vkSj ekud fopyu esa dksbZ vUrj ugha vkrkA

 xq.k II : izlj.k iSekus ds ifjorZu ls LorU=k ugha gSA

mnkgj.k 17.17.  mijksDr mnkgj.k esa ;fn izR;sd izs{k.k dks 2 ls xq.kk dj fn;k tk] rc izlj.k

vkSj ekud fopyu esa gksus okys ifjorZu dh foospuk dhft,A

gy % mijksDr fLFkfr (1) esa geus ns[kk

izlj.k = 9.2

ekud fopyu = 3.03

vc ge izlj.k vkSj ekud fopyu ifjdfyr djrs gSa] tc izR;sd izs{k.k dks 2 ls xq.kk fd;k tk,A

ix if i if x       ix x− ( )
2

ix x− ( )
2

i if x x−

20 2 40 −8 64 128

24 2 48 −4 16 32

26 1 26 −2 4 4

30 2 60 2 4 8

32 1 32 4 16 16

34 1 34 6 36 36

40 1 40 12 144 144

10 280 368

280
x 28

10
= =
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  izlkj.k 
368

36.8
10

= =

                  ekud fopyu 36.8 6.06= + =

;gka ge ns[krs gSa fd izlj.k&okLrfod izlj.k dk pkj xquk gksrk gSA ifj.kkeLo:i ekud fopyu
okLrfod ekud fopyu dk nqxquk gksrk gSA

blh izdkj ge ;g lR;kfir dj ldrs gSa fd ;fn izR;sd izs{k.k dks fdlh fLFkjkad ls foHkkftr fd;k
tk, rc u, izs{k.k dk izlj.k mlh fLFkjkad ds oxZ ls foHkkftr gks tkrk gSA ifj.kkeLo:i u, izs{k.k
dk ekud fopyu mlh fLFkjkad ls foHkkftr gks tkrk gSA

 xq.k III : fl¼ dhft, fd ekud fopyu U;wure laHko ekè; oxZ fopyu dk oxZewy gksrk gSA

gy% ekuk x a d− =

ifjHkk"kk ls gesa izkIr gqvk

        ( )
22

i i
1

s f x a
N

 = − ∑  ( )
2

i i
1

f x x x a
N

 = − + − ∑

( ) ( ) ( ) ( )
2 2

i i i
1

f x x 2 x x x a x a
N

 = − + − − + −
 ∑

( ) ( ) ( )
( )

2
2

i i i i i

x a1 2
f x x x a f x x f

N N N

−

= − + − − +∑ ∑ ∑
2 20 d= σ + +

(Q ekè; ls fopyuksa dk chth; ;ksx 'kwU; gksrk gS)

;k 2 2 2s d= σ +

Li"Vr% 2S U;wure gksxk tc d=0vFkkZr a x= vr% ekè;oxZ fopyu dk oxZewy (root mean square

Deviation) U;wure gksrk gS tc fopyuksa dh eki ekè; ls dh tkrh gS vFkkZr~ ekud fopyu ekè;
oxZ fopyu dk oxZewy gksrk gSA

xq.k IV : nks ( 1n vkSj 2n  la[;kvksa okys) leqPp;ksa dk muds ekè; Øe'k% 1m vkSj 2m ls ekik

x;kA ekud fopyu 1σ  vkSj 2σ  gSA;fn nkuksa leqPp;ksa dks bdV~Bk fd;ktk, vFkkZr~ ( )1 2n n+

la[;k,a gkas rks ekè; m ls ekik x;k ekud fopyu σ ] fuEu }kjk izkIr gksrk gS %

( )

( )

2 2
22 1 1 2 2 1 2

1 22
1 2 1 2

n n n n
m m

n n n n

σ + σ
σ = + −

+ +

mnkgj.k 17.18.   nks izfrn'kks± ds ekiksa 50 vksSj 100 ds ekè; Øe'k% 54.1 vkSj 50.3 gSa rFkk ekud

fopyu 8 vkSj 7 gSaA nksuksa izfrn'kks± dks bdV~Bk djus ij 150 eki okys izfrn'kZ dk ekud fopyu
Kkr dhft,A

gy % ;gka gesa fn;k gS

1 2 1 2n 50, n 100, m 54.1, m 50.3= = = =

1 8σ =  vkSj 2 7σ =
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( ) ( )

( )

2 2
22 1 1 2 2 1 2

1 22
1 2 1 2

n n n n
m m

n n n n

σ + σ
σ = + −

+ +

      
( ) ( )

( )

( )
2

2

50 64 100 49 50 100
54.1 50.3

150 150

× + × ×
= + −

     ( )
23200 4900 2

3.8
150 9

+
= +  57.21=

blfy,   7.56σ =  (yxHkx)

mnkgj.k 17.19. lekUrj Js<+h a, a + d, a + 2 d,......,a + 2n.d ds ekè; ls ekè; fopyu vkSj

ekud fopyu Kkr dhft, vkSj ;g fl¼ dhft, fd ckn okyk igys ls cM+k gSA

gy % lekUrj Js<+h esa inksa dh la[;k (2n + 1) gSA
∴ x a nd= +

ekè; ls ekè; fopyu
( )

( ) ( )

2n

r 0

1
a rd a nd

2n 1
=

= + − +

+
∑

( )

( )[ ]
1

.2 nd n 1 d ...... d
2n 1

= + − + +

+

( )

( )[ ]
2

1 2 ..... n 1 n d
2n 1

= + + + − +

+

( )

( )

2n n 1
.d

2n 1 2

+

=

+
 

( )

( )

n n 1 d

2n 1

+

=

+
.....(1)

vc      
( )

( ) ( )[ ]

2n
22

r 0

1
a rd a nd

2n 1
=

σ = + − +

+
∑

( )

( )

2
22 2 22d

n n 1 .... 2 1
2n 1

 = + − + + +
 +

( )

( ) ( )
2 n n 1 2n 12d

2n 1 6

+ +

= ⋅

+
 

( )
2n n 1 d

3

+

=

blfy,       
( )n n 1

d.
3

+ 
σ =  

 
.....(2)

gesa izkIr gS (2) > (1)

;fn      
( ) ( )

( )

n n 1 n n 1
d d

3 2n 1

+ + 
> 

+ 

;k ;fn      ( ) ( )
2

2n 1 3n n 1+ > +

;k ;fn 2n n 1 0+ + > , tks fd n > 0 ds fy, lR; gSA
;gh ifj.kke gSA
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mnkgj.k 17.20. gesa ;g fn[kkuk gS fd fdlh fofoDr caVu ds fy, ekud fopyu] ekè; ls

ekè; fopyu ls de ugha gksrkA

gy % gesa fn[kkuk gS fd

ekud fopyu ≥  ekè; ls ekè; fopyu

;k (ekud fopyu)2 ≥  (ekè; ls ekè; fopyu)2

vFkkZr~ ( ) ( )[ ]

2
2

i i i i
1 1

f x x f x x
N N

  − ≥ −    
∑ ∑

;k [ ]

2
2

i i ii

1 1
f d f d

N N

   ≥    
∑ ∑  , ;gk¡ i id x x= −

;k ( ) { }
22

i i iiN f d f d≥   ∑ ∑

;k ( ) ( ) [ ]
22 2

1 2 1 1 2 2 1 1 2 2f f .... f d f d ...... f d f d .....+ + + + ≥ + +

;k ( )
2 2

1 2 1 2 1 2 1 2f f d d ..... 2f f d d .....+ + ≥ +

;k ( )
2

1 2 1 2f f d d ..... 0− + ≥

tks fd iw.kZ oxZ gksus ds dkj.k lR; gSA

17-12 nks leku ekè; okys ckjEckjrk caVuksa dk fo'ys"k.k

n ks Ü k̀a[kykvksa dh f o pj .kr k dh r qy u k r Hkh dh tk ld r h gS tc  f o pj . k dh eki  f u j i s{k

r Fkk b dkb Z ls L o r a= gksr h gSA b lds f y,  f o pj .k xq.kkad (C.V.) i zkIr  dj r s gSa f tls f u Eu f yf [kr

i zdkj  ls i f j Hkkf "kr  f d;k x;k gS %

f o pj .k xq.kkad  (C.V.) = 100, 0x
x

σ

× ≠

tgk¡  σ r Fkk x  Øe' k%  vk¡ dM +ksa ds eku d f o pyu  r Fkk ek/ ; gSaA n ks J̀a[ky kvksa dh f o pj .kr k

tku u s ds f y,  mu ds f o pj .k xq.kkad  dh r qyu k dh tkr h gSA J̀a[kyk esa] c M +s f o pj .k xq.kkad

o kyh J̀a[kyk dks n wlj h ls vf /kd f o pj .k ;k f c [kj ko  o kyh J̀a[kyk dgr s gSaA de f o pj .k

xq.kkad o kyh J̀a[kyk dks n wlj s ls vf /kd laxr  dgr s gSaA

leku  ek/ ; o kyh Ü k̀a[kykvksa ds f y, ] ge i zkIr  dj  ldr s gSa

f o pj .k xq.kkad (C.V.) ¼i gyk c aV u ½ =
1 100

x

σ

× ...(1)

f o pj .k xq.kkad (C.V.) ¼n wlj k c aV u ½ =
2 100

x

σ

× ...(2)

tgk¡  σ
1
, σ

2
 Øe' k%  i gys vkSj  n wlj s c aV u  ds eku d f o pyu ] x  c aV u ksa dk leku  ekè;

g S A
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¼1 ½  vkSj  ¼2 ½  ls ge f u "d"kZ f u d ky ldr s gSa f d n ks f o pj .k xq.kkadksa dh r qyu k dso y

σ
1
 r Fkk σ

2
 ds eku ksa ds vk/kkj  i j  dj  ldr s gSaA

m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  17.21.  n ks c aV u ksa ds eku d  f o pyu  2 1  r Fkk 1 4  gS vkSj  mu dk leku  ek/ ; 3 5

gS dkSu  ls c aV u  dk vf /kd f o pj .k gksxk\

g yg yg yg y : eku  yhf t, σ
1
 = i gyh Ü k̀a[kyk dk eku d f o pyu  = 21

σ
2
 = n wlj h Ü k̀a[kyk dk eku d f o pyu = 14

x  = 35

C.V. (Ü k̀a[kyk I) = 1 21
100 100 60

35x

σ

× = × =

C.V. (Ü k̀a[kyk II) =
1 14

100 100 40
35x

σ

× = × =

Ü k̀a[kyk I dh C.V. > Ü k̀a[kyk II dh C.V.

⇒ eku d f o pyu  = 21, o kyh Ü k̀a[kyk dk vf /kd f o pj .k gSA

m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  17.22. n ks dkj [kku ksa A r Fkk B ds deZpkf j ;ksa d ks f n ,  x,  ekf ld  o sr u  r Fkk vU;
vkadM +s u hps f n ;s x;s gSa %

d k j [ k k u k  d k j [ k k u k  d k j [ k k u k  d k j [ k k u k  A d k j [ k k u k  d k j [ k k u k  d k j [ k k u k  d k j [ k k u k  B

ekf ld o sr u ksa dk ek/ ; ` 15550 ` 15550

o sr u ksa ds c aV u ksa dk i zlj .k 100 121

O;f Dr xr  o sr u  esa f dl dkj [kku s (A ;k B) esa vf /kd f o pj .k gS\

g yg yg yg y : f n ;k gS

σ
A
 = 100 10= =ilz j .k

σ
B
 = 121 11= =ilz j .k

x  = ` 15550

vc ] C.V. (A) =
10

100 100
15550

A

x

σ

× = ×  = 0.064

C.V.(B) =
11

100 100 0.07
15550

B

x

σ

× = × =

o kL r o  esa C.V. (B) > C.V.(A)

vr %  dkj [kku s B esa O;f Dr xr  o sr u ksa esa vf /kd f o pj .k gSA

m n k g j . km n k g j . km n k g j . km n k g j . k 17.23.  u hps n h x;ha J̀a[kyk X vkSj  Y esa dkSu  vf /kd laxr  gS\

X 58 52 50 51 49 35 54 52 53 56

Y 101 104 103 104 107 106 105 105 107 108
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g y  %  g y  %  g y  %  g y  %  f n ;s x;s vk¡ dM +ksa ls ge f u Eu f yf [kr  lkj .kh i zkIr  dj r s gSa %

X Y D  = X – Xi
2Di id Y Y= −

2
id

58 101 7 49 –4 16

52 104 1 1 –1 1

50 103 –1 1 –2 4

51 104 0 0 –1 1

49 107 –2 4 2 4

35 106 –16 256 1 1

54 105 3 9 0 0

52 105 1 1 0 0

53 107 2 4 2 4

56 108 5 25 3 9

ΣX = 510 ΣY = 1050 ΣD
i
2 = 350 Σd

i
2 = 40

vc ] X  =
510

51
10 10

iXΣ

= =

Y  =
1050

105
10 10

iYΣ

= =

σ
x
 =

22( ) 350

10

iDX X

N N

ΣΣ −

= =  = 5.9

σ
y
 =

22( ) 40
2

10

idY Y

N N

ΣΣ −

= = =

vc ] C.V.(X) =
5.9

100 100 11.5
51

X

X

σ

× = × =

C.V.(Y) =
2

100 100 1.9
105

Y

Y

σ

× = × =

o kL r o  esa C.V.(Y) < C.V.(X) ∴ J̀a[kyk Y vf / kd laxr  gSA

      ns[ksa vkius fdruk lh[kk 17-7

1. f u Eu f yf [kr  vkadM +ksa ls c r kb ,  f d b u esa ls f d l esa vf /kd f o pj .k gSa

v a d 0-10 10-20 20-30 30-40 40-50

Hkkx A 9 10 40 33 8

Hkkx B 8 15 43 25 9
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2. dkSu &lk dkj [kku k etn wj ksa dks vf /kd laxr  o sr u  n sr k gS %

o sr u  (` esa) 100-150 150-200 200-250 250-300 300-350

izfr fnu

dkj [kku k A 35 45 50 42 28

dkj [kku k B 16 50 55 13 46

3. n ks f o |ky; , d gh o "kZ esa c ksM Z i j h{kk dk i f j .kke f u Eu f yf [kr  n ' kkZr s gSa

f o |ky; A f o |ky; B

 vkSlr  i zkIr kad 250 225

 lf Eef yr  Nk=ksa dh la[;k 62 62

 vadksa ds c aV u  dk i zlj .k 2.25 2.56

O;f Dr xr  vad ksa esa f dl f o |ky ; dk f o pj .k vf / kd gS\

� ijkl fn, x, vkadM+ksa ds lc ls cM+s vkSj lc ls NksVs ewY; ds chp dk vUrj

� ekè; ls ekè; fopyu 
( )

n

i i

i 1

f x x

N

=

−

=

∑
 tgka 

n

i

i 1

N f

=

= ∑ , ( )

n

i i

i 1

1
x f x

N
=

= ∑

� ekè;d ls ekè; fopyu 

n

i

i 1

x M

N

=

−

=

∑
 tgka 

n

i i

i 1

N
C

2N f , M l x
f

=

−

= = +∑

� izlj.k ( )

( )

n
2

i
2 i 1

x x

n

=

−

σ =

∑
(;Fkk izkIr vkadM+ksa ds fy,)

� ekud fopyu ( )

( )

n
2

i

i 1

x x

n

=

−

σ = +

∑

� oxhZd`r vkadM+ksa ds fy, izlj.k 
( )

k
2

i i
2 i 1
g

f x x

N

=

 − 

σ =

∑
, ix  oxZ dk eè; fpUg gSA

rFkk 2 22
x uhσ = σ  vkSj ( )

k
2 2

u i i

i 1

1
f u u

N
=

 σ = − ∑

C

A1

% + vkb;s nksgjk,¡
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k

i

i 1

N f

=

= ∑

;k
( )

( )

2k
2

i ik
2 i 1

i i
2 i 1

u

f u

f u
N

N

=

=

 
 
 

−

σ =

∑
∑

tcfd 

k

i

i 1

N f

=

= ∑

� oxhZd`r vkadM+ksa ds fy, ekud fopyu 2
g gσ = + σ

� ;fn nks ckjackjrk caVuksa osQ ekè; leku gSa] rks cM+s fopj.k xq.kkad okyk caVu nwljs caVu dh
rqyuk esa vf/d fopj.k ;k fc[kjko okyk gksrk gSA

� http:// en.wikipedia.org/wiki/Statistical_dispersion simon.cs.vt.edu/SoSci/

converted/Dispersion_I/activity.html

1. ,d ijh{kk esa 10 fo|kfFkZ;ksa }kjk 100 esa ls izkIr vadksa ds fuEufyf[kr vkadM+ksa ds fy, ekè;
fopyu Kkr dhft, %

55 45 63 76 67 84 75 48 62 65

2. ,d dkj[kkus ds 50 etnwjksa dh vk; dks n'kkZus okys vkadM+s uhps fn, x, gSa %

vk; (#i;ksa esa)% 1200 1300 1400 1500 1600 1800

etnwjksa dh la[;k% 4 7 15 12 7 5

ekè; fopyu ifjdfyr dhft,A

3. ,d dkj[kkus ds 50 deZpkfj;ksa ds izfrfnu dk osru fuEufyf[kr vkadM+ksa }kjk fn;k x;k gS%

osru (#i;ksa esa)% 20 −30 30 −40 40 −50 50 −60

deZpkfj;ksa dh la[;k 4 6 8 12

osru (#i;ksa esa)% 60 −70 70 −80 80 −90 90 −100

deZpkfj;ksa dh la[;k 7 6 4 3

ekè; fopyu ifjdfyr dhft,A

vkb, vH;kl djsa

lgk;d osclkbV
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4. ,d fØdsV f[kykM+h ds 50 ikfj;ksa ds fuEufyf[kr juksa (scores) ds vkadM+ksa ds fy, vkSlr
vkSj ekè; fopyu Kkr dhft,A

cuk, x, ju 0 −20 20 −40 40 −60 60 −80

ikfj;ksa dh la[;k 6 10 12 18

cuk, x, ju 80 −100 100 −120

ikfj;ksa dh la[;k 3 1

5. ,d ijh{kk esa 10 fo|kfFkZZ;ksa ds xf.kr ds vad uhps fn, x, gSa %

6 10 12 13 15 20 24 28 30 32

mijksDr vkadM+ksa ds fy, izlj.k vkSj ekud fopyu Kkr dhft,A

6. fuEufyf[kr lkj.kh 10 vaMksa ds ,d uewus ds nzO;eku (yxHkx xzke esa)] n'kkZrh gS %
46 51 48 62 54 56 58 60 71 75

bl izfrn'kZ ds nzO;ekuksa dk ekud fopyu ifjdfyr dhft,A

7. ,d dkj[kkus ds 50 deZpkfj;ksa dh lkIrkfgd vk; (#i;ksa esa) uhps nh xbZ gS %

vk;   400    425 450 500 550 600 650

deZpkfj;ksa dh la[;k   5     7 9 12 7 6 4

mijksDr vkadM+ksa dk ekud fopyu ifjdfyr dhft,A

8. fuEufyf[kr vkadM+ksa ds fy, izlj.k vkSj ekud fopyu Kkr dhft,A

   oxZ 0 −20 20 −40 40 −60 60 −80 80 −100

   ckjEcjrk 7 8 25 15 45

9. caVu dk ekud fopyu Kkr dhft, ftlesa x ds eku gSAA 1]2].....NA izR;sd dh ckjEckjrk
,d gSA

10. Nk=ksa dh Å¡ pkb Z r Fkk Hkkj  ds f y,  f u Eu f yf [kr  i f j dyu  f d;s x;s gSa %

Hk kj Å¡ pkb Z

e k / ; 52.5 f dxzk 160.5 lseh

eku d f o py u 11.5 12.2

Hkkj  vkSj  Å¡ pkb Z esa ls dkSu  vf /kd f o pj .k n ' kkZr k gS\

11. , d f [kykM +h A  ¼c kSyj @xsan c kt½  } kj k 2 0  eSpksa esa f y,  x;s f o dsV  f u Eu f yf [kr  gSa %

f o dsV ksa dh la[;k 0 1 2 3 4

eSpksa dh la[;k 2 6 7 4 1

c kSyj @xsan c kt  B ds f y, ] 2 0  eSpksa esa f y,  x,  f o d sV ksa dk ek/ ; 1 - 6  gS lkFk gh eku d
f o pyu  1 - 2 5  gS dkSu &lk f [ky kM +h vf /kd laxr  gS\
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f u E u f y f [ k r  c aV u k s a d k  e k / ; d  K k r  d h f t ,  f u E u f y f [ k r  c aV u k s a d k  e k / ; d  K k r  d h f t ,  f u E u f y f [ k r  c aV u k s a d k  e k / ; d  K k r  d h f t ,  f u E u f y f [ k r  c aV u k s a d k  e k / ; d  K k r  d h f t ,  (12-14) :

12. x
i

14 20 26 29 34 46

f
i

4 6 7 8 9 6

13. vk;q ¼o "kksZa esa½ 15-19 20-24 25-29 30-34 35-39

l a [ ; k 8 7 9 11 5

14. Å¡ pkb Z ¼lseh-  esa½ 95-104 105-114 115-124 125-134 135-144

c P pksa dh la[;k 10 8 18 8 16

ek/ ;d ls ek/ ; f o pyu  Kkr  dhf t ,   (15-18):

15.  x
i

5 15 25 35 45 55

 f
i

5 23 30 20 16 6

16.  x
i

105 107 109 111 113 115

 f
i

8 6 2 2 2 6

17.  vk; ¼i zf r ekg½   0-5 6-10 11-15 16-20 21-25

` ‘000' esa

 ln L ;ksa d h la[;k     5 6 12 14 26

18.  vk;q ¼o "kksZa esa½ 0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40

ln L ;ksa d h la[;k 5 6 12 14 26 32 16 29

ns[ksa vkius fdruk lh[kk 17.1

1. 15 2.  22

3.  9.4 4. 15.44

5. 13.7 6.  136

7.  5.01 8. 14.4

ns[ksa vkius fdruk lh[kk 17.2

1. 16 2.  15

3. 15.357 vad 4.  28 o "kZ

mÙkjekyk
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ns[ksa vkius fdruk lh[kk 17.3

1. 1.85 2.  2.36

3.  3.73 4.  0.977

ns[ksa vkius fdruk lh[kk 17.4

1. izlj.k  = 311, ekud fopyu = 17.63

2. izlj.k  = 72.9, ekud fopyu = 8.5

3. izlj.k = 42.6, ekud fopyu = 6.53

4. ekud fopyu = 4

5. izlj.k 13.14, ekud fopyu = 3.62

6. ekud fopyu  = 17.6

ns[ksa vkius fdruk lh[kk 17.5

1. izlj.k = 734.96, ekud fopyu  = 27.1

2. izlj.k  = 12.16, ekud fopyu  = 3.49

3. izlj.k  = 5489, ekud fopyu  = 74.09

ns[ksa vkius fdruk lh[kk 17.6

1. izlj.k  = 2194, ekud fopyu = 46.84

2. izlj.k = 86.5, ekud fopyu = 9.3

3. izlj.k = 67.08, ekud fopyu = 8.19

ns[ksa vkius fdruk lh[kk 17.7

1. f o Hkkx A 2. dkj [kku k A 3. f o |ky; B

vkb, vH;kl djsa
1. 9.4

2. 124.48

3. 15.44

4. 52, 19.8

5. izlj.k = 72.29, ekud fopyu = 8.5

6. 8.8

7. izlj.k = 5581.25, ekud fopyu = 74.7

8. izlj.k = 840, ekud fopyu = 28.9
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9. ekud fopyu 
2N 1

12

−
=

10. Hk kj

11. f [kykM +h B

12. 29

13. 27.27

14. 121.16

15. 10.3

16. 3.38

17. 5.2

18. 0.62
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