
¢hoja¡l f¢lj¡f  
Measures of Dispersion 
  

i§¢jL¡ 
L¾cÐ£u fÐhZa¡l f¢lj¡f ®bL h¾Ve¢V pÇfLÑ HL¢V p¡j¢NËL d¡lZ¡ f¡Ju¡ k¡uz 
®ú¡l…m¡ k¢c ®L¾cÐ£u fÐhZa¡l L¡R¡L¡¢R bL a¡qm ®L¾cÐ£u fÐhZa¡l f¢lj¡f¢V 
fÐ¢a¢e¢daÅj§mL quz ¢L¿º ®ú¡l…m¡ kMe ®L¾cÐ£u fÐhZa¡ bL c§l R¢su b¡L aMe 
f¢lj¡f¢V pjNË h¾Ve¢Vl fÐ¢a¢e¢daÅ Ll e¡z 
 
¯ce¢¾ce hÉhq¡ll ®rœ L¾cÐ£u fÐhZa¡l f¢lj¡f…m¡l jdÉ Ns phQu ®h¢n 
¢eiÑlk¡NÉz c¤C¢V cml fÐ¡ç ®ú¡ll Ns a¤me¡ Ll cm c¤C¢V pÇfLÑ ®j¡V¡j¤¢Vi¡h 
d¡lZ¡ f¡Ju¡ k¡uz ¢L¿º ®ú¡l…µRl ül©f Hhw °h¢nøÉ S¡ea qm ®Lhmj¡œ ®L¾cÐ£u 
fÐhZa¡l f¢lj¡f fmC Qm e¡z ®ú¡l…m¡l jdÉ LaV¡ °hojÉ h¡ f¡bÑLÉ A¡R a¡J 
S¡e¡ fÐu¡Sez f¢lpwMÉ¡el i¡o¡u HL ¢hoja¡l f¢lj¡f hmz HC CE¢eV A¡jl¡ 
¢hoja¡l ¢h¢iæ f¢lj¡fl djÑ J hÉhq¡l pÇfLÑ S¡ehz HR¡s¡ ¢h¢iæ fÐL¡l ¢hoja¡l 
f¢lj¡f ¢eZÑu Ll¡l fÜ¢a ¢nMhz 
 
 
 
 
 
 
 
 

CE¢eV  3 

 
 f¡W - 1  ¢hoja¡l ¢h¢iæ f¢lj¡f J ¢hÙ¹ª¢a 
 f¡W - 2  Qa¤bÑ¡wn ¢hQ¤É¢a 
 f¡W - 3  ®mM Hl p¡q¡kÉ Qa¤bÑ¡wn ¢hQ¤É¢a ¢eZÑu 
 f¡W - 4  Ns ¢hQ¤É¢a 
 f¡W - 5  A¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu 
 f¡W - 6  ¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu 
 f¡W - 7  A¡cnÑ ¢hQ¤É¢al djÑ J hÉhq¡l 
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¢hoja¡l f¢lj¡f J ¢hÙ¹ª¢a  
Range 

HC f¡W ®no A¡f¢e  
 ¢hoja¡l f¢lj¡f L¡L hm a¡ hZÑe¡ Lla f¡lhe  
 ¢hoja¡l f¢lj¡f Lu fÐL¡l Hhw ¢L ¢L a¡ EõM Lla f¡lhe  
 ¢hÙ¹ª¢a hma ¢L h¤T¡u a¡ hÉ¡MÉ¡ Lla f¡lhe  
 ¢hoja¡l f¢lj¡f ¢qp¡h ¢hÙ¹ª¢a hÉhq¡ll p¤¢hd¡-Ap¤¢hd¡ EõM Lla f¡lhez  
 
®L¾cÐ£u fÐhZa¡l f¢lj¡f ®ú¡l…µR pðå HL¢V p¡j¢NËL d¡lZ¡ cuz ®ú¡l…µRl ®L¾cÐ£u 
fÐhZa¡ S¡emC Hl pÇf§ZÑ °h¢nøÉ S¡e¡ qu e¡z c¤C¢V cml Ns HL qJu¡ pšÆJ 
Hcl jdÉ NWe fÐLª¢al ¢cL ®bL kbø f¡bÑLÉ b¡La f¡lz HL¢V cml ®ú¡l…m¡ 
p¡j”pÉf§ZÑ qa f¡l Hhw Afl cml ®ú¡l…m¡l jdÉ kbø °hojÉ b¡La f¡lz  
 

HL¢V Ec¡qlZ ¢cm ¢hou¢V h¤Ta p¤¢hd¡ qh  
 

dl¡ k¡L, h¡wm¡ ¢houl HLC Ai£r¡ fÐu¡N Ll 10 Se ®Rm Hhw 10 Se ®jul 
c¤C¢V fªbL ®ú¡l…µR f¡Ju¡ ®Nmz (fl£r¡¢Va ®j¡V eðl ¢Rm 100)z 
 

®jucl ú¡l 30 35 40 45 50 55 57 60 63 65 
 ®Rmcl ú¡l 10 23 35 44 48 50 68 70 75 80 
 
®ú¡l…µR c¤C¢Vl Ns ¢eZÑu Llm cM¡ k¡h c¤C¢V cml Ns HL, 50z  
 
 
 
 
 
 
 
 
 
    

       ®ju ¢nr¡bÑ£       ®Rm ¢nr¡bÑ£  
 
   ¢Qœ  3-1.1  A¢iæ Ns¢h¢nø c¤C¢V ®ú¡l…µR 
 

¢L¿º ®ú¡l…m¡l fÐ¢a i¡m Ll mrÉ Llm h¤T¡ k¡u ®k, ®Rmcl ú¡l…m¡ ®jucl 
®ú¡l…m¡l a¤me¡u AeL h¢n R¢su A¡Rz ®jucl phÑ¡µQ ®ú¡l 65 Hhw phÑ¢ejÀ 
®ú¡l 30z AbÑ¡v cnSel eðll f¡bÑLÉ 65 - 30 = 35 Hl ®h¢n euz p¤al¡w ®cM¡ 
k¡µR ®ju cm¢Vl pcpÉl¡ h¡wm¡ ¢houl f¡lc¢nÑa¡l ¢cL ¢cu AeLV¡ pj fkÑ¡ul 
(homogeneous)z Afl¢cL ®Rmcl phÑ¡µQ ®ú¡l 80 Hhw phÑ¢ejÀ 10z H rœ 
h¤T¡ k¡µR ®k, ®Rmcl cm¢V h¡wm¡ ¢houl f¡lc¢nÑa¡l ¢cL ¢cu ApjfkÑ¡ul 
(heterogeneous)z  
L¡e HL¢V ®nÐZ£l ¢nr¡bÑ£l¡ ®jd¡ Hhw f¡lc¢nÑa¡l ¢cL ¢cu pjfkÑ¡®ul qm ¢nrLl 
fr fWe-f¡We fÐ¢œ²u¡L gmfÐp§ Ll a¡m¡ ®kje pqS qu ®nÐZ£a Apj jd¡ Hhw 

¢hoja¡ f¢lj¡fl 
fÐu¡Se£ua¡ 

f¡W  1 

Ns 50 

65 
63 
60 
57 
55 
50 
45 
40 
35 
30 
 

80 
75 
70 
68 
50 
48 
44 
35 
23 
10 

Ns 

f¡bÑLÉ 15 f¡bÑLÉ 30 

f¡bÑLÉ 15 f¡bÑLÉ 40 
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f¡lc¢nÑa¡l ¢nr¡bÑ£ b¡Lm ®aje pqS qu e¡z hÉ¢š²Nai¡h fÐaÉL ¢nr¡bÑ£l fÐ¢a 
cª¢ø ®cJu¡ ¢nrLl fr pñhfl qu EW e¡z Ha ¢f¢Ru fs¡ ¢nr¡bÑ£l¡ ¢ce ¢ce 
A¡lJ ®h¢n ¢f¢Ru fsz Afl¢cL EµQ ®jd¡ pÇfæ ¢nr¡bÑ£cl ANËN¢aJ hÉqa quz 
Hph L¡lZC ¢nr¡bÑ£cml ¢hoja¡ ¢eZÑu Ll¡ fÐu¡Sez  
 

¢hoja¡l f¢lj¡fl Efl ¢i¢š Ll p¤oj cm NWel j¡dÉj ®nÐZ£l 
fWe-f¡WeL A¢dLal gmfÐp§ Ll ®a¡m¡ pñhz  

¢hoja¡l f¢lj¡f Q¡l fÐL¡l  
 ¢hÙ¹ª¢a h¡ ®l” (range) 
 Qa¤bÑ¡wn ¢hQ¤É¢a h¡ ®L¡u¡VÑ¡Cm ®X¢iune (quartile deviation-QD) 
 Ns ¢hQ¤É¢a h¡ ¢je ®X¢iune (mean deviation-MD) 
 A¡cnÑ ¢hQ¤É¢a h¡ ØVÉ¡™¡XÑ X¢iune (standard deviation-SD) 

 
A¡cnÑ ¢hQ¤É¢aL f¢l¢ja hÉhd¡eJ hm¡ quz 

 
®ú¡l…µRl hªqšj J r¤âaj ®ú¡ll A¿¹lgmL ®ú¡l…µRl ¢hÙ¹ª¢a hmz 
h¾Vel jdÉhaÑ£ naLl¡ 50 i¡N ®ú¡ll AdÑLL Qa¤bÑ¡wn ¢hQ¤É¢a hmz 
h¾Vel Ns ®bL fÐaÉL¢V ®ú¡ll ¢hQ¤É¢al NsL Ns ¢hQ¤É¢a hmz 
h¾Vel Ns ®bL ú¡l…m¡l ¢hQ¤É¢al hNÑpj§ql Nsl hNÑj§mL A¡cnÑ ¢hQ¤É¢a hmz 

¢hÙ¹ª¢a 
¢hÙ¹ª¢a qm ®k ®L¡e ®ú¡l…µRl ¢hoja¡l phQu pqS f¢lj¡fz ®ú¡l…µRl hªqšj 
®ú¡l¢V ®bL r¤âaj ú¡l¢V h¡c ¢cmC ®ú¡l…µR¢Vl ¢hÙ¹ª¢a f¡Ju¡ k¡uz HL A¡jl¡ 
p§œ fÐL¡n Lla f¡¢l  

¢hÙ¹ª¢a = phÑ¡µQ j¡e  phÑ¢ejÀ j¡e    (p§œ 3-1.1) 

®ú¡l…µR¢Vl hªqšj ®ú¡l k¢c 80 qu Hhw r¤âaj ®ú¡l k¢c 10 qu a¡qm 
®ú¡l…µR¢Vl ¢hÙ¹ª¢a qh  80  10 = 70z  

A¡h¡l phÑ¡µQ ®ú¡l¢V k¢c 65 qu Hhw phÑ¢ejÀ ®ú¡l¢V k¢c 30 qu a¡qm ®ú¡l…µR¢Vl 
¢hÙ¹ª¢a qh 65  30 = 35z ®k c¤C¢V ¢hÙ¹ª¢a ®fm¡j a¡ qm f§hÑ Eõ¢Ma ®Rm 
Hhw ®jucl ®ú¡l…µR c¤C¢Vl ¢hÙ¹ª¢az HC ¢hÙ¹ª¢a ®bLC A¡jl¡ h¤Ta f¡l¢R ®k, 
®jucl cm¢Vl a¤me¡u ®Rm ¢nr¡bÑ£cl jdÉ Lª¢aaÅl ®rœ a¡lajÉ ®h¢nz 
 
¢hÙ¹ª¢al ®rœ ®Lhmj¡œ c¤C¢V fÐ¡¿¹haÑ£ ®ú¡ll fÐ¢a cª¢ø ¢ehÜ Llm Qmz Afl 
®ú¡l…m¡ ¢qp¡hl h¡Cl b¡Lz j¡Tl ®ú¡l…m¡ M¤h L¡R¡L¡¢R qJu¡ pšÆJ c¤C¢V Qlj 
fÐLª¢al fÐ¡¿¹£u ®ú¡ll L¡lZ ¢hÙ¹ª¢al j¡e AeL hs qa f¡lz H L¡lZ ¢hoja¡l 
f¢lj¡f ¢qp¡h ¢hÙ¹ª¢a aje ¢eiÑlk¡NÉ euz ¢hÙ¹ª¢al hÉhq¡l a¡C öd¤j¡œ p ph 
®rœ p£j¡hÜ l¡M¡ h¡“e£u kM¡e M¤h â¦a ¢hoja¡l f¢lj¡f ¢eZÑul fÐu¡Se qu 
Hhw ¢hoja¡ pÇfLÑ HLV¡ ®j¡V¡j¤¢V d¡lZ¡ ®fmC Qmz c¤C¢V h¾Vel ¢hÙ¹ª¢aL a¤me¡ 
Ll h¾Ve c¤C¢Vl ¢hoja¡ pÇfLÑ HL¢V p¡d¡lZ d¡lZ¡ f¡Ju¡ ka f¡l, ah h¾Ve 
c¤C¢Vl ®ú¡l pwMÉ¡l jdÉ k¢c M¤h ®h¢n f¡bÑLÉ b¡L a¡qm a¤me¡ ¢eiÑlk¡NÉ qu e¡z 
L¡lZ h¾Ve ka ®h¢n pwMÉL ®ú¡l b¡L c¤C fÐ¡¿¹ Qlj fÐLª¢al ®ú¡l b¡L¡l pñ¡he¡ 
aa ®hs k¡uz  

pw‘¡ 

¢hÙ¹ª¢al p§œ 

fÐL¡lic 

¢hÙ¹ª¢al p£j¡hÜa¡ 
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f¡W¡šl j§mÉ¡ue - 1 

A) hý ¢ehÑ¡Qe£ fÐnÀ 
p¢WL Ešl ¢ecÑnj§mL Arl¢VL hªš¡¢ua Ll¦ez (Ec¡qlZ x A¡fe¡l fR¾cpC 
Ešl¢V L qm HL L  hªš¡¢ua Ll¦e) 
 

1.  ¢hÙ¹ª¢al p¢WL pw‘¡ ®L¡e¢V? 
L. phÑ¡µQ ®ú¡l Hhw phÑ¢ejÀ ®ú¡ll ®k¡Ngm 
M. phÑ¡µQ ®ú¡l Hhw phÑ¢ejÀ ®ú¡ll ¢hu¡Ngm 
N. phÑ¡µQ ®ú¡l Hhw phÑ¢ejÀ ®ú¡ll ®k¡Ngml AdÑL 
O. phÑ¡µQ ®ú¡l Hhw phÑ¢ejÀ ®ú¡ll ¢hu¡Ngml AdÑL 

 

2.  h¾Vel jdÉhaÑ£ 50% ®rœl AdÑL qµR h¾Vel  
L. ¢hÙ¹ª¢a 
M. Qa¤bÑ¡wn ¢hQ¤É¢a 
N. Ns ¢hQ¤É¢a 
O. A¡cnÑ ¢hQ¤É¢a 

 

3.  ¢eQl h¾Ve¢Vl ¢hÙ¹ª¢a La? 
 5, 11, 7, 8, 15, 12, 11 
 

L. 6 
M. 7 
N. 8 
O. 10 

 

4.  3 ew fÐnÀl phÑ¡µQ ®ú¡l¢V 15 Hl ÙÛm 25 qm ¢hÙ¹ª¢a La qh? 
L. 10 
M. 15 
N. 20 
O. 25 

 

p¢WL Ešl x 
A)  1z M,  2z M,  3z O,  4z N 
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Qa¤bÑ¡wn ¢hQ¤É¢a  
Quartile Deviation 

HC f¡W ®no A¡f¢e  
 Qa¤bÑ¡wn ¢hQ¤É¢a L¡L hm a¡ hÉ¡MÉ¡ Lla f¡lhe  
 Qa¤bÑ¡wn ¢hQ¤É¢a ¢eZÑu Lla f¡lhe  
 Qa¤bÑ¡wn ¢hQ¤É¢al hÉhq¡l hZÑe¡ Lla f¡lhez  

 
fÐbj f¡W A¡jl¡ ®cMm¡j, ¢hÙ¹ª¢a HL¢V h¾Vel ®ú¡l…µRl ¢hoja¡ f¢lj¡f Llz 
h¾Vel ¢hoja¡l A¡l HL¢V f¢lj¡f qµR Qa¤bÑ¡wn ¢hQ¤É¢az H rœ pjNË h¾Vel 
¢hÙ¹¡lL ¢hhQe¡ Ll¡ qu e¡z ®Lhmj¡œ h¾Vel j¡T¡j¡¢Ta Ah¢ÙÛa 50% ®ú¡ll 
¢hÙ¹¡ll Efl ¢i¢š Ll Qa¤bÑ¡wn ¢hQ¤É¢a ¢eZÑu Ll¡ quz A¡jl¡ S¡¢e ®k, jdÉL 
h¾VeL pj¡e c¤Ci¡N ¢hiš² Llz h¾Vel j¡T¡j¡¢Ta Ah¢ÙÛa 50% ®ú¡ll ¢hÙ¹¡l 
S¡e¡l SeÉ A¡lJ c¤C¢V ¢h¾c¤ ¢ÙÛl Lla qu   

 ®k ¢h¾c¤l ¢eQ 25% Hhw Efl 75% ®ú¡l b¡L a¡L fÐbj Qa¤bÑ¡wn ¢h¾c¤ 
(first quartile) h¡ Q1 hm¡ quz  

 ®k ¢h¾c¤l ¢eQ 75% ®ú¡l b¡L Hhw Efl 25% ®ú¡l b¡L a¡L aªa£u 
Qa¤bÑ¡wn ¢h¾c¤ (third quartile) h¡ Q3 hm¡ quz  

 jdÉL ®L A¡jl¡ Q2 hmhz  
 

Q1

75%

25%

Q2

50%

50%

Q3

25%

75%

 
 

¢Qœ  3-2-1  h¾Vel ¢h¢iæ Qa¤bÑ¡wn ¢h¾c¤l AhÙÛ¡e 
 
Q1, Q2 Hhw Q3 h¾Ve¢VL pj¡e Q¡l¢V i¡N i¡N Llz ®no ¢h¾c¤¢V h¡ Q4 ¢Q¢q²a 
Ll¡l ®L¡e fÐu¡Se ®eCz je l¡Ma qh Q1, Q2, Q3 ¢ae¢V ¢h¾c¤ h¾Vel ®L¡e 
Awn h¡ ¢hi¡N euz h¾Vel j¡T¡j¡¢Ta Ah¢ÙÛa 50% ®ú¡ll ¢hÙ¹¡l AbÑ¡v Q1 Hhw 
Q3 Hl jdÉhaÑ£ c§laÅL A¿¹QÑa¤bÑ¡wn ¢h¾c¤l ¢hÙ¹¡l (inter-quartile range) hmz 
Qa¤bÑ¡wn ¢hQ¤É¢a qµR Q3 ®bL Q1 fkÑ¿¹ c§laÅl AdÑLz p¤al¡w HL AdÑ-
A¿¹QÑa¤bÑ¡wn ¢h¾c¤l ¢hÙ¹¡l (semi-inter-quartile range) hm¡ quz  
 
Qa¤bÑ¡wn ¢hQ¤É¢a Q ¢cu fÐL¡n Ll¡ quz      

Qa¤bÑ¡wn ¢hQ¤É¢a (Q) = 
Q Q

2
3 1

       (p§œ  3-2.1)  

Qa¤bÑ¡wn ¢hQ¤É¢al 
p§œ 

f¡W  2 
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p§œ¢Vl fÐ¢a mrÉ LlmC A¡jl¡ h¤Ta f¡¢l ®k Qa¤bÑ¡wn ¢hQ¤É¢a AbÑ¡v Q ¢eZÑu Ll¡l 
SeÉ fÐbj Qa¤bÑ¡wn ¢h¾c¤ AbÑ¡v Q1 Hhw aªa£u Qa¤bÑ¡wn ¢h¾c¤ AbÑ¡v Q3 ¢eZÑu Ll¡l 
fÐu¡Se quz  
 
 

Q2 AbÑ¡v jdÉL ¢eZÑul SeÉ ®k fÜ¢a fÐu¡N Ll¡ qu pC 
fÜ¢a fÐu¡N LlC Q1 Hhw Q3 ¢eZÑu Lla quz  

 
 

Q1 ¢eZÑul pju 
N

2
 (h¡ 

N

2
) Hl ÙÛm 

N

4
 (h¡ 

N

4
) hÉhq¡l Lla qu Hhw Q3 

¢eZÑul pju 
3

4

N
 (h¡ 

3N

4
)  hÉhq¡l Lla quz  

 
HMe Q1 Hl ®rœ A¡jl¡ ¢mMa f¡¢l,   
 

Q L i

N
f

fl

b

m
1

4  


        (p§œ 3-2.2) 
 

 
HM¡e,  Ll = ®k ®nÐZ£-hÉhd¡e Q1 Ah¢ÙÛa ®pC ®nÐZ£-hÉhd¡el ¢ejÀp£j¡  
 i = ®nÐZ£-°cOÑÉ 
 fm = ®k ®nÐZ£-hÉhd¡el jdÉ Q1 Ah¢ÙÛa ®pC ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ 
 fb = fm Hl ¢eQl ¢gÊL¡u¾p£…m¡l ®k¡Ngm h¡ pj¢ø 

 
N

4
 (h¡ 

N

4
) = ®j¡V ®ú¡ll HL Qa¤bÑ¡wn  

 
Hhw Q3  Hl ®rœ A¡jl¡ ¢mMa f¡¢l,  
 
 

Q L i

N
f

fl

b

m
3

4  


3

      (p§œ 3-2.3) 

 
 
HM¡e,  Ll   = ®k ®nÐZ£-hÉhd¡e Q3 Ah¢ÙÛa ®pC ®nÐZ£-hÉhd¡el ¢ejÀp£j¡  
 i    = ®nÐZ£-°cOÑÉ 
 fm = ®k ®nÐZ£-hÉhd¡el jdÉ Q3 Ah¢ÙÛa ®pC ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ 
 fb  = fm Hl ¢eQl ¢gÊL¡u¾p£…m¡l ®k¡Ngm h¡ pj¢ø 

 
3

4

N
 (h¡ 

3N

4
) = ®j¡V ®ú¡ll ¢ae Qa¤bÑ¡wn  
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A¡jl¡ ¢eQl NZpwMÉ¡ ¢ehne¢V hÉhq¡l Lla f¡¢l  
 
 p¡lZ£  3-2.1  ej¤e¡ NZpwMÉ¡ ¢ehne 
 

nÐZ£-hÉhd¡e ¢éL¡u¾p£ (f) k¡¢Sa NZpwMÉ¡  
110 - 114 1 38  
105 - 109 3 37  
100 - 104 2 34  
95 - 99 4 32 Q3 
90 - 94 3 28  
85 - 89 1 25  
80 - 84 6 24  
75 - 79 4 18  
70 - 74 4 14  
65 - 69 3 10 Q1 
60 - 64 1 7  
55 - 59 3 6  
50 - 54 1 3  
45 - 49 1 2  
40 - 44 1 1  

 N = 38   
 

je l¡Mhe 65 - 69 nÐZ£ hÉhd¡el fÐLªa p£j¡ qm 64.5 - 69.5z  

 

fÐb®j A¡j¡cl Q1 ¢eZÑu Lla qhz  
N

4

38

4
  = 9.5 

 

9.5 Hl AhÙÛ¡e S¡e¡l SeÉ ¢eQ ®bL ¢éL¡u¾p£l œ²jpj¢ø ¢eZÑu Ll k¡Cz AbÑ¡v 
NZpwMÉ¡…m¡ ®k¡N Lla b¡¢Lz 
 
®nÐZ£-hÉhd¡e 60 - 64 fkÑ¿¹ Hp A¡jl¡ ¢éL¡u¾p£l œ²jpj¢ø f¡C 7z h¤Ta f¡l¢R 

®k, 
N

4
 AbÑ¡v 9.5 f¡Ju¡ k¡h 65 - 69 ®nÐZ£-hÉhd¡el jdÉz 

 
 p¤al¡w, 
 
 
 
 
 
HMe (3-2.2) p§œ j¡e h¢pu f¡¢µR  
 

Q1 = 64.5 + 5  
9 5 7

3

. 
= 64.5 + 5  

25

3

.
 

 = 64.5 + 4.17  
 = 68.67 
 

fb = 7 
fm = 3 
Ll = 64.5 
i = 5 
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Hh¡l HLC i¡h Q3 ¢eZÑu Lla qhz  
 

fÐ¡b¢jL i¡h 
3

4

N
®hl L¢l  

 

3

4

38 3

4

114

4
28 5

N



  .  

 
Q3 ®L¡e ®nÐZ£-hÉhd¡el jdÉ Ah¢ÙÛa a¡ ¢eZÑu Ll¡l SeÉ A¡Nl ja ¢eQ bL 
¢éL¡u¾p£…m¡ ®k¡N Ll Efll ¢cL k¡Cz 90 - 94 ®nÐZ£-hÉhd¡e fkÑ¿¹ Hp 
¢éL¡u¾p£l œ²j pj¢ø f¡C 28z ¢L¿º A¡j¡cl fÐu¡Se 28.5 aj pwMÉ¡¢Vz p¤al¡w 
A¡jl¡ hma f¡¢l ®k, 95 - 99 ®nÐZ£-hÉhd¡el jdÉ Q3 Ah¢ÙÛaz  
 

Hrœ, 
 
 
 
 
 

Hhw  Ll = 94.5 
  
HMe (3-2.3) p§œ j¡e h¢pu Q3 f¡Ju¡ k¡uz 

Q3  = 94.5 + 5  
285 28

4

. 
  

 = 94.5 + 5  
05

4

.
 = 94.5 + .63 = 95.12 

 

H pjÙ¹ ¢qp¡hl gm A¡jl¡ ¢L ®fm¡j? 
 
 
 
 

A¡jl¡ S¡¢e ®k, Q = 
Q Q

2
3 1

 

p¤al¡w Efll p§œ Q1 Hhw Q3 Hl j¡e h¢pu Q f¡C 
 

Q = 
9512 68 67

2

. .
 = 

2645

2

.
  13.23 

 

AbÑ¡v, NZpwMÉ¡ ¢ehne¢Vl Q qm 13.23z 
 
 
Efll fÜ¢aa Q1 J Q3 Hl p¢WL j¡e ¢eZÑu Ll¡ quR ¢L e¡ a¡ A¡jl¡ Efl 
¢cL ®bL ¢éL¡u¾p£l œ²jpj¢ø ¢eZÑu Ll k¡Q¡C Lla f¡¢lz Efl ®bL ¢eQl ¢cL 
N

4
 h¡ 25% NZe¡ Ll Q3 ®hl Lla qhz  

 

 Q3  = 95.12 
Hhw  Q1  = 68.67 
 

fb = 28 
fm = 4 
i = 5  (A¡j¡cl A¡NC S¡e¡ A¡R) 
      

¢hLÒf fÜ¢a  
h¡ k¡Q¡C fÜ¢a 
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A¡j¡cl Q3 Hl j¡e    qh  
 
  

 fa = 6 
 fm = 4 
 i = 5 
 Ul = 99.5 

 

Q U i

N
f

fl

a

m
3   


4  = 99.5  5  

35

4

.
 = 99.5  

17 5

4

.
 

Q3  = 99.5  4.38 = 95.12 
 

Hh¡l A¡jl¡ Q1 Hl j¡e ¢eZÑu Llhz Efl ®bL NZe¡ Ll ¢eQl ¢cL 75% h¡ 
3

4

N
 aj pwMÉ¡¢V ®hl Lla qhz  

 

Q1 Hl j¡e qh  
 fb = 28 
 fm = 3 
 i = 5 
 Ul = 69.5 

 

Q U i

N
f

fl

b

m
1   


3

4  = 69.5  5  
285 28

3

. 
 = 69.5  

5 5

3

.
 

 = 69  
25

3

.
 = 69.5  .83  

 Q1 = 68.67 
 
®kqa¤ Q1 Hhw Q3 Hl j¡e Eiu fÜ¢aa pj¡e quR, p¤al¡w Q Hl j¡eJ pj¡e 
qhz  
 
 

p¡lZ£  3-2.2 j§m J ¢hLÒf fÜ¢al f¡bÑLÉ 
 

j§m fÜ¢a ¢hLÒf fÜ¢a 
¢eQl ¢cL bL ®k¡¢Sa NZpwMÉ¡ h¡ 
cumulative frequency ®hl Ll¡ quz 

Efll ¢cL bL ®k¡¢Sa NZpwMÉ¡ h¡ 
cumulative frequency ®hl Ll¡ quz 

 
fÐ¢nrZ¡bÑ£, NZe¡j§mL L¡Sl Awn hm f¡W¢V c£OÑz A¡f¢e CµR Llm f¡W ¢hl¢a 
NËqZ Lla f¡lez 
 
A¡l¡ HL¢V Ec¡qlZ bL Q1, Q3 Hhw Q Hl j¡e ®hl L¢lz 
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p¡lZ£  3-2.3  ej¤e¡ NZpwMÉ¡ ¢ehne 
 

®nÐZ£-hÉhd¡e 25 - 29 30 - 34 35 - 39 40 - 44 45 - 49 50 - 54 55 - 59 
¢éL¡u¾p£ (f) 1 3 5 5 6 8 9 

 
 
 

60 - 64 65 - 69 70 - 74 75 - 79 80 - 84 85 - 89  
7 5 4 4 2 1 N = 60  

 
 
 

A¡f¢e ¢eS ¢qph¢V Lla Q¡Cm ¢eQl NZe¡l Efl HL V¤Ll¡ p¡c¡ L¡NS ®lM 
¢cez A¡fe¡l ¢qph ®no qm ¢j¢mu ®cM¤ez ®L¡b¡J i¤m b¡Lm d£l d£l ¢j¢mu 
¢eez 
 
 

®nÐZ£-hÉhd¡e ¢éL¡u¾p£ (f) 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 
45 - 49 
40 - 44 
35 - 39 
30 - 34 
25 - 29 

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

 N = 60 
 
 
 
 
 
 
 
 
 
 
 
 

Q L i

N
f

fl

b

m
1   


4  = 44.5 + 5  

15 14

6


 = 44.5 + 5  

1

6
 

 = 44.5 + 
5

6
  = 44.5 + .83 = 45.33 

fÐu¡Se£u fl¡jnÑ 

 
N

4
 = 15 

 fb = 14 
 fm = 6 
 i = 5 
 Ll = 44.5 
 

Q1 ¢eZÑu 
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Q L i

N
f

fl

b

m
3   


3

4  = 64.5 + 5  
45 44

5


 = 64.5 + 1 = 65.5 

  

Q = 
Q Q

2
3 1

 
 

j¡e h¢pu Q = 
65 5 45 33

2

. .
 = 

2017

2

.
 = 10.09 

 
p¤al¡w ¢ehne¢Vl Q qm 10.09z 
 
 
 
 
 
 
 
 
 
 
 

jdÉL   


L i

N
f

fl

b

m

2   

p§œ j¡e h¢pu f¡¢µR, jdÉL = 54.5 + 5  
30 28

9


 = 54.5 + 

5 2

9


 

 

 = 54.5 + 1.11 = 55.61 
 
Qa¤bÑ¡wn ¢hQ¤É¢a hÉhq¡l Ll A¡jl¡ ®ú¡l…µRl jdÉhaÑ£ 50% ®ú¡l pÇfLÑ d¡lZ¡ 
®fa f¡¢lz jdÉ®Ll j¡e S¡e¡ b¡Lm ®pC j¡el p‰ c¤C ¢cL HL HLL Ll 
Qa¤bÑ¡wn ¢hQ¤É¢a  Llm pÇf§ZÑ h¾Vel naLl¡ 50¢V ®ú¡l pÇfLÑ d¡lZ¡ f¡Ju¡ k¡uz 
A¡j¡cl Ec¡qlZ jdÉL 55.61 Hhw Qa¤bÑ¡wn ¢hQ¤É¢a 10.09z  
A¡jl¡ h¤Ta f¡lm¡j ®k  
 

 55.61  10.09 h¡ 45.52 ®bL 65.73 ®ú¡l ¢hÙ¹¡ll jdÉ naLl¡ 50¢V 
®ú¡l A¡Rz  

 naLl¡ 25¢V ®ú¡l 45.52 Hl Lj Hhw h¡L£ naLl¡ 25¢V ®ú¡l 65.70 Hl 
®h¢nz  

 Hi¡h A¡jl¡ ¢nr¡bÑ£cl f¡lc¢nÑa¡l Efl ¢i¢š Ll a¡cl ¢ae¢V cm i¡N 
Lla f¡¢lz jdÉhaÑ£ 50% ü¡i¡¢hL ®jd¡ pÇfæ, ¢eQl 25% ¢ejÀ ®jd¡ pÇfæ 
Hhw Efll 25% EµQ jd¡ pÇfæz  

 
3

4

N
 = 45 

 fb = 44 
 fm = 5 
 i = i 
 Ll = 64.5 
 

 
N

2
 = 30 

 fb = 28 
 fm = 9 
 i = 5 
 Ll = 54.5 
 

Q2 h¡ jdÉL ¢eZÑu 
 

Q3 ¢eZÑu 
 

Qa¤bÑ¡wn ¢hQ¤É¢al 
hÉhq¡l 
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 25% EµQ ®jd¡ pÇfæ 
 

  
50% 

 
ü¡i¡¢hL ®jd¡ pÇfæ 

 
 25%  ¢ejÀ ®jd¡ pÇfæ 

 

 
¢Qœ 3-2.2  Qa¤bÑ¡wn ¢hQ¤É¢al a¡vfkÑ 

 
A¡p¤e, L¡Sl j§m fcrf…m¡ ¢mM ¢eC  
 

®L¡e HL¢V NZpwMÉ¡ ¢ehnel Qa¤bÑ¡wn ¢hQ¤É¢a h¡ Qa¤bÑL hÉhd¡e ®hl Lla qm  
 

 A¡j¡cl Q1  Hhw Q3  ®hl Lla qh 
 HC c¤C¢V NZe¡ L¡Sl SeÉ A¡j¡cl fÐaÉLh¡l fªbLi¡h Ll , i, fm, fb ®hl 

Lla qh 

 
N

4
 Abh¡ 

3

4

N
 ®hl Lla qh 

 Hlfl ¢e¢cÑø p§œ H pjÙ¹ j¡e h¢pu ¢eiÑ¤m NZe¡ Lla qh 

p¡l¡wn 
 

75 

25 
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f¡W¡šl j§mÉ¡ue - 2 

A) hý ¢ehÑ¡Qe£ fÐnÀ 
p¢WL Ešl ¢ecÑnj§mL Arl¢VL hªš¡¢ua Ll¦ez (Ec¡qlZ x A¡fe¡l fR¾cpC 
Ešl¢V L qm HL L  hªš¡¢ua Ll¦e) 
 

1.  fÐbj Qa¤bÑ¡wn ¢h¾c¤ h¡ Q1 Hl ¢eQ h¾Vel naLl¡ (%) La…m¡ ®ú¡l 
b¡L? 
L. 75 
M. 50 
N. 35 
O. 25 

 

2.  aªa£u Qa¤bÑ¡wn ¢h¾c¤ h¡ Q3 Hl Efl h¾Vel La na¡wn (%) ®ú¡l b¡L? 
L. 15 
M. 25 
N. 50 
O. 75 

 

3.  Qa¤bÑ¡wn ¢hQ¤É¢a (Q) Hl p§œ ®L¡e¢V? 
L. Q = Q  Q3 
M. Q = Q3  Q1 

N. Q = 
Q Q

2
3
 

O. Q = 
Q Q

2
3 1

 
 

4.  k¢c Q3 = 55.25 qu Hhw Q1 = 42.75 qu, a¡qm Q La? 
L. 0.75 
M. 6.25 
N. 6.75 
O. 7.25 

 

5.  N = 32 qu, a¡qm fÐbj Qa¤bÑ¡wn ¢h¾c¤ (Q1) La? 
L. 24 
M. 16 
N.  8 
O.  4 

 

6.  N = 40 qu a¡qm aªa£u Qa¤bÑ¡wn (Q3) ¢h¾c¤ La? 
L. 32 
M. 30 
N. 28 
O. 20 

p¢WL Ešl x 
A)  1z O,  2z M,  3z O,  4z M,  5z N,  6z M 
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®mM Hl p¡q¡kÉ ¢hQ¤É¢a ¢eZÑu  

Graphical Determination of Range and Median 

HC f¡W ®no A¡f¢e  
 mM Hl p¡q¡kÉ Qa¤bÑ¡wn ¢hQ¤É¢a ®hl Lla f¡lhe  
 mM Hl p¡q¡kÉ jdÉL ®hl Lla f¡lhez  

 
¢àa£u f¡W A¡jl¡ NZpwMÉ¡ ¢ehne h¡ frequency distribution ®bL Q1 Hhw 
Q3 ¢qph Ll Qa¤bÑ¡wn ¢hQ¤É¢a (Q) ¢qph Ll¡ ¢nM¢Rz HC fÜ¢a¢V R¡s¡J Q ®hl 
Ll¡ pñhz A¡jl¡ A¡NC ¢nM¢R NZpwMÉ¡ ¢ehne ®bL ¢L Ll ®k¡¢Sa NZpwMÉ¡ h¡ 
cumulative frequency ®hl Lla quz k¡¢Sa NZpwMÉ¡ hÉhq¡l Ll ®k ®lM¡ 
Ay¡L¡ k¡u a¡L A¡jl¡ A¢Si (ogive) h¡ ®k¡¢Sa ®lM¡ hm¢Rz 
 

®mM Aˆe L¡Sl SeÉ A¡jl¡ p¡lZ£ 3-2.1 A¡h¡l hÉhq¡l Llhz 
 

nÐZ£-hÉhd¡e ¢éL¡u¾p£ (f) k¡¢Sa NZpwMÉ¡  
110 - 114 1 38  
105 - 109 3 37  
100 - 104 2 34  
95 - 99 4 32 Q3 
90 - 94 3 28  
85 - 89 1 25  
80 - 84 6 24  
75 - 79 4 18  
70 - 74 4 14  
65 - 69 3 10 Q1 
60 - 64 1 7  
55 - 59 3 6  
50 - 54 1 3  
45 - 49 1 2  
40 - 44 1 1  

 N = 38   
 

A¡j¡cl NZpwMÉ¡ ¢ehne¢Vl  
 ¢ejÀaj pwMÉ¡ qm 40 (fÐLªa j¡e 39.5)  
 Hhw EdÄÑae pwMÉ¡ qm 114 (fÐLªa j¡e 114.5) 

 

p¤al¡w X Arl p£j¡ qh 40 ®bL 115 fkÑ¿¹z ¢L¿º A¡jl¡ ®Se¢R ®k¡¢Sa ®lM¡ 
Ay¡La qm j§m¢h¾c¤ h¡ n§eÉ ®bL öl¦ Lla quz p¤al¡w fÐLªa p£j¡ qm 0 -115z 
Ae¤l©fi¡h Y Arl fÐLªa p£j¡ qh 0 - 40z 
 

Hh¡l RL L¡NS ®eCz 
 

RL L¡NS X Ar r¤âaj hNÑl HL h¡ýl ®cOÑÉL 5 dl a¡a ®nÐZ£ hÉhd¡el 
EdÄÑp£j¡ hp¡C (fÐLªa EdÄÑp£j¡ hÉhq¡l Llhe¡)z 
 

f¡W  3 
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Y 

Ae¤l©fi¡h Y Ar r¤âaj hNÑl HL h¡ýl °cOÑÉL 5 dl a¡a ®k¡¢Sa 
NZpwMÉ¡…m¡ hp¡Cz 

  
0

5

10

15

20

25

30

35

40

44 49 54 59 64 69 74 79 84 89 94 99 104 109 114
 

 
    (68.67)  (95.12) 

 

¢Qœ  3-3.1  ®mM Hl p¡q¡kÉ ¢hQ¤É¢a ¢eZÑu 
 

¢eS ®hl Ll X¡e f¡n ¢mM¤e 
 

HM¡e 
N

N

4
9 5

3

4
28 5





.

.

 

 

 Y Ar 9.5 Hhw 28.5 ¢h¾c¤ c¤C¢V qa X Arl pj¡¿¹l¡m Ll c¤C¢V ®lM¡ 
AB J CD Ay¡¢Lz 

 AB J CD ®lM¡ c¤C¢V A¢Si h¡ ®k¡¢Sa ®lM¡ 0 0 L B Hhw D ¢h¾c¤a 
®Rc Llmz B Hhw D ¢h¾c¤àu qa X Arl Efl kb¡œ²j c¤C¢V mð BE 
J DF Ay¡¢Lz 

 BE mð¢Vl f¡c¢h¾c¤l i§S E qm 68.67 Hhw DF mð¢Vl f¡c¢h¾c¤l i§S F 
qm 95.12z 

 68.67 qm ¢ehne¢Vl Q1 Hhw 95.12 qm ¢ehne¢Vl Q3z 
 

Hh¡l Qa¤bÑ¡wn ¢hQ¤É¢a Q =  
Q Q3 1

2
 

p§œ Ae¤p¡l   Q =  
9512 68 67

2
1323

. .
.


  

 

Hh¡l HLC fcrf Ae¤plZ Ll ®mM¢Qœl p¡q¡kÉ A¡f¢e p¡lZ£ 3-2.3 Ec¡qlZ¢Vl 
Q ®hl Ll¦ez fcrf…m¡a ®L¡e œ¦¢V e¡ b¡Lm A¡f¢e Hh¡l Q f¡he 10.09z 
 

HLC i¡h X Ar J Y Ar Efk¤š² j¡e h¢pu A¡f¢e fÐu¡Se Ae¤p¡l ®mM Hl 
j¡dÉj ®k ®L¡e NZpwMÉ¡ ¢ehnel jdÉL ¢eZÑu Lla f¡lhez 
 

ph pju A¡j¡cl A¢Si h¡ ®k¡¢Sa ®lM¡ Ay¡La qhz 
 

B 

 

jdÉL ¢eZÑu 

0 

X 

Y 

C 

F 

A 

E 

D 

0 

Y 

N

N

4

3

4
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nÐZ£-hÉhd¡e ¢éL¡u¾p£ (f) k¡¢Sa NZpwMÉ¡  
25 - 29 1 1  
30 - 34 3 4  
35 - 39 5 9  
40 - 44 5 14  
45 - 49 6 20  
50 - 54 8 28  
55 - 59 9 37 Q2 = jdÉj¡ 
60 - 64 7 44  
65 - 69 5 49  
70 - 74 4 53  
75 - 79 4 57  
80 - 84 2 59  
85 - 89 1 60  

 
f§hÑl ¢euj Ae¤p¡l X Hhw Y Ar kb¡œ²j ®nÐZ£l EdÄÑp£j¡ Hhw ®k¡¢Sa NZpwMÉ¡ 
hp¡Cz 

 

0

10

20

30

40

50

60

29 34 39 44 49 54 59 64 69 74 79 84 89
 

 
 

       (55.6) 
 

¢Qœ 3-3.2  ®k¡¢Sa ®lM¡l p¡q¡kÉ jdÉL ¢eZÑu 
 

X Ar HL¢V r¤âaj hNÑl HL h¡ýl ¯cOÑÉL 5 d¢lz Ae¤l©f i¡h Y Ar HL¢V 
r¤âaj hNÑl HL h¡ýl °cOÑÉL 5 d¢lz 

 Hh¡l X Ar 
N
2
aj AbÑ¡v 30 aj ¢h¾c¤¢V ¢Q¢q²a L¢l 

 Aafl I ¢h¾c¤ ®bL X Arl pj¡¿¹l¡m HL¢V ®lM¡ AP Ay¡¢Lz 
 AP ®lM¡¢V A¢Si ®lM¡L P ¢h¾c¤a ®Rc Llm 
 P ¢h¾c¤ bL X Arl Efl mð PM V¡¢e 
 PM ®lM¡¢V X ArL 55.6 ¢h¾c¤a ®Rc Llm 
 p¤al¡w ¢ehne¢Vl jdÉL qm 55.6z 

k¡¢Sa ®lM¡ ®bL jdÉL h¡ jdÉj¡ ¢eZÑul p£j¡hÜa¡ 
p¡d¡lZ RL L¡NSl hÉhq¡l à¡l¡ A¡jl¡ cn¢jLl fll pwMÉ¡…m¡ ¢eiÑ¤m i¡h f¡C 
e¡z Ae¤j¡e Ll ¢ea quz p¤al¡w pwMÉ¡ h¢pu, ¢qph Ll 55.61 ®fmJ ®lM¡¢Qœ 
®bL 55.6 Hl ®h¢n p§rÈ j¡e f¡Ju¡ pñh qh e¡z 

pj¡d¡e 

p£j¡hÜa¡ 

 

 

M 

A P 
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f¡W¡šl j§mÉ¡ue - 3 

A) N¡¢Z¢aL pjpÉ¡ 
 

1.   
 ®nÐZ£ hÉ¡¢ç NZpwMÉ¡ 
 40 - 44 

45 - 49 
50 - 54 
55 - 59 
60 - 64 
65 - 69 
70 - 74 

1 
2 
2 
6 
11 
5 
3 

  30 
 
Efll NZpwMÉ¡ ¢ehne¢Vl Q1, Q3, Q ¢eZÑu Ll¦ez 

L. ¢qp¡hl j¡dÉj 
M. ®k¡¢Sa lM¡ Hl j¡dÉj 

 

2.  p¡lZ£ ®bL Q1, Q3, ®hl Ll¡l ®rœ fm, fb, i, L1 hÉ¡MÉ¡ Ll¦ez 
 

3.  Q1, Q3, Q pw‘¡¢ua Ll¦ez 
 

p¢WL Ešl x 

A)  1z L.  Q1 = 57, Q3 = 64.6, Q = 3.8 
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Ns ¢hQ¤É¢a 
 Mean Deviation 

HC f¡W ®no A¡f¢e  
 Ns ¢hQ¤É¢a ¢L a¡ hZÑe¡ Lla f¡lhe  
 A¢heÉÙ¹ ®ú¡ll Ns ¢hQ¤É¢a ¢eZÑu Lla f¡lhe  
 ¢heÉÙ¹ ®ú¡ll Ns ¢hQ¤É¢a ¢eZÑu Lla f¡lhe  
 Ns ¢hQ¤É¢al j¡el hÉ¡MÉ¡ ¢ca f¡lhez  

 
®L¡e ®ú¡l…µRl Ns ®bL fÐaÉL¢V ®ú¡ll ®k ¢hQ¤É¢a, a¡l NsL Ns ¢hQ¤É¢a 
(mean deviation) hmzh¾Vel ®ú¡l…m¡l ¢LR¤ Nsl ¢eQ b¡L Hhw ¢LR¤ Nsl 
Efl b¡Lz ®ú¡l Hhw Nsl f¡bÑLÉL ¢hQ¤É¢a (deviation) hm¡ quz kMe Ns Hhw 
®ú¡l pj¡e qu aMe ®ú¡l¢Vl ¢hQ¤É¢a qu n§eÉ (0)z  
 
 

 x = X  M      (p§œ 3-4.0) 
 
 
 
 

HM¡e  X = fÐ¢a¢V ú¡l 
 M = Ns 
Hhw  x = Ns ®bL ®ú¡l¢Vl ¢hQ¤É¢a 
 
 

X X   M = x 
X1 X1  M = x1 
X2 X2   M = x2 
X3 X3   M = x3 
X4 X4   M = x4 

 
H L¡lZC Ns bL fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a ¢eZÑu Ll¡l fl phLV¡ ¢hQ¤É¢aL ®k¡N 
Llm ®k¡Ngm n§eÉ (0) quz HL A¡jl¡ Hi¡h fÐL¡n Lla f¡¢l  
 

  x = 0 
A¡jl¡ S¡¢e ®k, Ns qµR ®ú¡l…µRl i¡lL¾cÐz  

 
i¡lL¾cÐ

 
HMe A¡jl¡ k¢c ¢hQ¤É¢al Ns ¢eZÑu Lla Q¡C a¡qm ®k p§œ¢V hÉhq¡l Lla qh a¡ 
qm, 
x
N

        (p§œ  3-4.1) 

(N qµR ®ú¡l pwMÉ¡)   
 

f¡W  4 

¢hQ¤É¢a ¢eZÑul p§œ 
 

¢hQ¤É¢al Ns 
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Hh¡l p§œ k¢c x Hl j¡e hp¡C a¡qm Ns ¢hQ¤É¢a ¢L qh? 
 

 
x
N

 = 
0

N
 = 0 

 

A¡jl¡ ®cMa f¡¢µR, ®kqa¤ ¢hQ¤É¢a…m¡l ®k¡Ngm n§eÉ (0), ®p L¡lZ Ns ¢hQ¤É¢aJ 
n§eÉ (0) qmz HL¢V Ec¡qlZ ¢em ¢hou¢V i¡mi¡h h¤T¡ k¡hz  
 

dl¡ k¡LÚ A¡j¡cl L¡R fy¡Q¢V ®ú¡l A¡Rz 
 

3 7 8 10 12  
 

 
3 7 8 10 12

5

40

5

   
  = 8  

  

Efll fy¡Q¢V ®ú¡ll Ns qm 8z  
 

Ns bL fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a hl L¢l A¡jl¡   
 

fÐbj ®ú¡l¢Vl ¢hQ¤É¢a  3  8 =  5 
¢àa£u ®ú¡l¢Vl ¢hQ¤É¢a  7  8 =  1 
aªa£u ®ú¡l¢Vl ¢hQ¤É¢a  8  8 =   0 
Qa¤bÑ ®ú¡l¢Vl ¢hQ¤É¢a  10  8 = + 2 
no ®ú¡l¢Vl ¢hQ¤É¢a  12  8 = + 4 
 

HMe ¢hQ¤É¢a…m¡l ®k¡Ngm ¢eZÑu Ll¡ k¡L  
x =  5  1 + 0 + 2 + 4 = 0 
 

®k¡Ngm ®fm¡j 0z Hh¡l k¢c ¢hQ¤É¢al Ns ¢eZÑu Lla Q¡C a¡qm x ®L N ¢cu 
i¡N Lla qhz Ha Ns ¢hQ¤É¢a ¢L f¡Ju¡ k¡u? 

 
x
N

 = 
0

5
 = 0 

 

A¡jl¡ h¤Ta f¡l¢R ®k, Efll fÜ¢aa ¢hQ¤É¢a…m¡l p¡d¡lZ ®k¡Ngm ¢eZÑu Ll¡l 
gm h¾Ve¢Vl ¢hoja¡l ®L¡e f¢lj¡f f¡Ju¡ k¡µR e¡z H L¡lZ Ns ¢hQ¤É¢a ¢eZÑul 
pju ¢hQ¤É¢a¢V de¡aÈL (flj h¡ absolute) dl ¢eu j¡e…m¡l ®k¡Ngm ¢eZÑu Ll¡ 
quz HL¢V Ec¡qlZ ¢em ¢hou¢V h¤Ta p¤¢hd¡ qhz  
 

fÐbj A¡jl¡ HL¢V A¢heÉÙ¹ Ec¡qlZ ®eCz 
 
p¡lZ£  3-4.1  ej¤e¡ ®ú¡l…µR 
 

®ú¡l (X) 
20 
19 
16 
15 
14 
12 
9 

X = 105 

A¢heÉÙ¹ ®ú¡ll Ns 
¢hQ¤É¢a ¢eZÑu 


    

x
N
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N = 7 
 

Ns = 
X
N

 = 
105

7
 = 15 

 
 
 

x à¡l¡ ¢Qq² ¢elfr (absolute value) ¢hQ¤É¢al pwMÉ¡j¡el h¡ fljj¡el ®k¡Ngm h¤T¡uz  
 

Hrœ Ns ¢hQ¤É¢a = 
X

N
     (p§œ 3-4.2) 

 
®ú¡l (X) ¢hQ¤É¢a x = (X  M) 

20 20  15  = + 5 
19 19  15  = + 4 
16 16  15  = + 1 
15 15  15  =    0 
14  14  15  =   1 
12  12  15  =   3 
9  9  15  =   6 

X = 105 x = 20 
 
 
pwMÉ¡…m¡l ¢Qq²L Efr¡ Ll ¢hQ¤É¢a…m¡l ®k¡Ngm f¡Ju¡ ®Nm 20z  
 
p¤al¡w Ns ¢hQ¤É¢al p§œ Ae¤p¡l,  
 

Ns ¢hQ¤É¢a = 
 x
N

 = 
20

7
 = 2.855  2.86  

 

®k d¡f…m¡ Ae¤plZ Ll¡ quR a¡ qm  

 ®ú¡ll pwMÉ¡ ¢eZÑu Ll¡ 

 ®ú¡l…m¡l ®k¡Ngm ¢eZÑu Ll¡ 

 ®ú¡l…µRl Ns ¢eZÑu Ll¡ 

 fÐaÉL¢V ú¡l Hhw Nsl f¡bÑLÉ AbÑ¡v ¢hQ¤É¢a ¢eZÑu Ll¡ 

 ¢hQ¤É¢a…m¡l de¡aÈL h¡ GZ¡aÈL ¢Qq² Efr¡ Ll j¡e…m¡l ®k¡Ngm ¢eZÑu 
Ll¡ 

 
 x
N

 ¢eZÑu Ll¡ 
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fÐ¢nrZ¡bÑ£, NZe¡j§mL L¡Sl Awn hm f¡W¢V c£OÑz A¡f¢e CµR Llm f¡W ¢hl¢a 
NËqZ Lla f¡lez 
 
Hh¡l A¡jl¡ ¢heÉÙ¹ ®ú¡ll Ns ¢hQ¤É¢a ¢eZÑu Ll¡ ¢nMhz 
 
 p¡lZ£  3-4.2  ¢heÉÙ¹ ®ú¡l 
 

®nÐZ£-hÉhd¡e f x fx X x = X  M fx 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 

4 
5 
8 
10 
6 
4 
4 
2 

+ 3 
+ 2 
+ 1 
   0 
 1 
 2 
 3 
 4 

+ 12 
+ 10 
+  8 
   0 
 6 
 8 
 12 
 8 

87 
82 
77 
72 
67 
62 
57 
52 

+ 15.47 
+ 10.47 
+  5.47 
 +  0.47 
 4.53 
 9.53 
 14.53 
 19.53 

+ 61.88 
+ 52.35 
+ 43.76 
 +  4.70 
 27.18 
 38.12 
 58.12 
 39.06 

f =N =  43     f x = 325.17 
 

     HM¡e  X = ®nÐZ£ hÉhd¡el jdÉ¢h¾c¤ 
      M = ¢ehnel Ns 
       f x = 325.17 
fÐbj A¡j¡cl M ®hl Lla qh  

Ns M = M + i  
 fx

N
 = 72 + 5  

( )4
43

  

 = 72  
20

43
 = 72  0.47 = 71.53 

 

 
Hh¡l (x = X  M) hÉhq¡l Ll fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a ®hl L¢lz ph…m¡ ¢hQ¤É¢a 
®k¡N ¢cu  f x ®hl L¢lz a¡lfl HC flj j¡e p§QL pwMÉ¡¢VL N ¢cu i¡N  
L¢l  

Ns ¢hQ¤É¢a = 
 fx

N
 = 

32517

43

.
 = 7.56 

 

¢heÉÙ¹ p¡¢l ®bL Ns ¢hQ¤É¢a ¢eZÑu Ll¡l SeÉ fÐb®j h¾Ve¢Vl Ns ¢eZÑu Ll ¢ea 
quz Efll Ec¡qlZ¢Va pw¢rç fÜ¢aa Ns ¢eZÑu Ll¡l SeÉ x p¡¢l Hhw fx 
p¡¢l f§lZ Ll¡ quRz  

®nÐZ£-hÉhd¡e f 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 

4 
5 
8 
10 
6 
4 
4 
2 

f = N =  43 
 

¢heÉÙ¹ ®ú¡ll Ns 
¢hQ¤É¢a ¢eZÑu 

 

 

(p§œ 2-4.1) 


    

fx
N
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Ae¤¢ja Ns ¢edÑ¡lZ Ll pC ®nÐZ£ hl¡hl x p¡¢la 0 h¢pu fl ¢eQl ®nÐZ£-hÉhd¡e 
hl¡hl 1, 2, 3 CaÉ¡¢c Hhw Efll ®nÊZ£-hÉhd¡e hl¡hl +1, +2, +3 CaÉ¡¢c 
hp¡e¡ quR (fll fªù¡u ®cM¤e)z  

x fx 
+ 3 
+ 2 
+ 1 
   0 
 1 
 2 
 3 
 4 

+ 12 
+ 10 
+  8 
   0 
 6 
 8 
 12 
 8 

 

Hlfl fÐaÉL ®nÐZ£-hÉhd¡el SeÉ fx AbÑ¡v ¢éL¡u¾p£ f Hhw x Hl j¡el 
…ZgmL ¢edÑ¡¢la ÙÛ¡e ¢m¢fhÜ Ll¡ quRz fl p§œ j¡e h¢pu Ns ¢eZÑu Ll¡ 
quRz  

 Ns = M + i  
 fx

N
  p§œ (2-4.1) hÉhq¡l Ll Ns f¡Ju¡ ®NR  

 

    = 71.53  
 

HMe Ns bL fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a ¢eZÑu Lla qhz ¢heÉÙ¹ ®ú¡ll ®rœ A¡jl¡ 
fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a fªbLi¡h ®hl Lla f¡¢l e¡z H L¡lZ fÐaÉL ®nÐZ£-
hÉhd¡el jdÉ¢h¾c¤l p¡fr Nsl ¢hQ¤É¢a hl Lla quz fÐaÉL¢V ®nÐZ£-hÉhd¡el 
jdÉ¢h¾c¤ ¢eZÑu Ll ®nÐZ£-hÉhd¡e hl¡hl X p¡¢la ¢m¢fhÜ Ll¡ quRz 
  

X x = X  M fx 
87 
82 
77 
72 
67 
62 
57 
52 

+ 15.47 
+ 10.47 
+  5.47 
 +  0.47 
 4.53 
 9.53 
 14.53 
 19.53 

+ 61.88 
+ 52.35 
+ 43.76 
 +  4.70 
 27.18 
 38.12 
 58.12 
 39.06 

  f x = 325.17 
 

fl jdÉ¢h¾c¤ Hhw Nsl f¡bÑLÉ ¢eZÑu Ll fÐ¡ç j¡eL ®nÐZ£-hÉhd¡e hl¡hl x = XM 
p¡¢la ¢m¢fhÜ Ll¡ quRz phno fÐaÉL ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ (f) Hhw 
¢hQ¤É¢a (x) …Z Ll j¡e…m¡ (fx) p¡¢ll ¢edÑ¡¢la ÙÛ¡e hp¡e¡ quRz p§œ hÉhq¡l 
Ll Ns ¢hQ¤É¢a ¢eZÑu Ll¡ quR  

Ns ¢hQ¤É¢a h¡ A. M. = 
 fx

N
 = 7.56    (p§œ 3-4.3) 

¢heÉÙ¹ ®ú¡ll Ns ¢hQ¤É¢a ¢eZÑul SeÉ A¡jl¡ ®k d¡f…m¡ Ae¤plZ Llm¡j a¡ qm 
 ®ú¡l…µRl Ns ¢eZÑu Ll¡ (c£OÑ Abh¡ pw¢rç ®k ®L¡e fÜ¢a hÉhq¡l Ll¡ k¡u) 
 fÐaÉL ®nÐZ£-hÉhd¡el jdÉ¢h¾c¤ X ¢eZÑu Ll RL ¢m¢fhÜ Ll¡  
 fÐaÉL ®nÐZ£-hÉhd¡el jdÉ¢h¾c¤ Hhw Nsl f¡bÑLÉ x = XM ¢eZÑu Ll¡  
 fÐaÉL ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ Hhw ®pC ®nÐZ£l ¢hQ¤É¢aL …Z Ll fx 

p¡¢la ¢m¢fhÜ Ll¡  
 de¡aÈL, GZ¡aÈL ¢Qq² Efr¡ Ll fx j¡e…m¡l pj¢ø fx ¢eZÑu Ll¡z 
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 Ns ¢hQ¤É¢a = 
 fx

N
 ¢eZÑu Ll¡z 

Ns ¢hQ¤É¢al à¡l¡ p¡d¡lZi¡h A¡jl¡ ®L¡e ®ú¡l…µRl AiÉ¿¹l£Z AhÙÛ¡ h¤Ta f¡¢lz 
®kqa¤ fx hl Ll¡l pju A¡jl¡ fÐ¢a¢V fx Hl + Abh¡  c¤C dlel ¢Qq²LC 
Efr¡ Ll¢R ; ®pSeÉ Ns ¢hQ¤É¢a ¢eZÑu fÜ¢a N¡¢Z¢aL ¢cL ¢cu k¤¢š²pÇja euz 
a¡C ¢hoja¡l f¢lj¡f ¢qp¡h Ns ¢hQ¤É¢al hÉhq¡l AaÉ¿¹ p£¢jaz  
 

fÐ¢nrZ¡bÑ£, NZe¡j§mL L¡Sl Awn hm f¡W¢V c£OÑz A¡f¢e CµR Llm f¡W ¢hl¢a 
NËqZ Lla f¡lez 
 

A¡p¤e, A¡l HL¢V ¢ehne ¢eu HLC dlel L¡S L¢lz pj¡d¡e¢Vl Efl HL¢V p¡c¡ 
L¡NS ®lM ¢qp¡h ®YL ¢cez fÐbj ¢eS ®Qø¡ Ll ¢eQl h¾Ve¢Vl Ns ¢hQ¤É¢a ¢eZÑu 
Ll¦ez fl pj¡d¡el Hl p‰ fÐ¡ç gm ¢j¢mu ®cM¤ez gm e¡ ¢jmm œ¦¢V ¢Q¢q²a 
Ll¦e Hhw fÐu¡Se£u pwn¡de Ll¦ez 
 

p¡lZ£  3-4.3  ej¤e¡ NZpwMÉ¡ ¢ehne 
 

®nÐZ£-hÉhd¡e 40 - 44 45 - 49 50 - 54 55 - 59 60 - 64 65 - 69 
¢éL¡u¾p£ 1 3 2 4 4 6 

 
 

70 - 74 75 - 79 80 - 84 85 - 89 90 - 94 95 - 99 
10 8 5 4 2 1 

 
 

®nÐZ£-hÉhd¡e f x fx 
95 - 99 
90 - 94 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 
45 - 49 
40 - 44 

1 
2 
4 
5 
8 
10 
6 
4 
4 
2 
3 
1 

+ 5 
+ 4 
+ 3 
+ 2 
+ 1 
   0 
 1 
 2 
 3 
 4 
 5 
 6 

5 
8 
12 
10 
8 
0 
 6 
 8 
 12 
 8 
 15 
 6 

N =  50   12 
 
  

X x = X  M fx 
97 
92 
87 
82 
77 
72 
67 
62 
57 
52 
47 
42 

26.20 
21.20 
16.20 
11.20 
6.20 
1.20 
 3.80 
 8.80 
 13.80 
 18.80 
 23.80 
 28.80 

26.20 
42.40 
64.80 
56.00 
59.60 
12.00 
 22.80 
 35.20 
 55.20 
 37.60 
 71.40 
 28.80 

 

Ns ¢hQ¤É¢al 
a¡vfkÑ 

 

 

a 

p¡lZ£  3-4.3 Hl 
pw¢rç pj¡d¡e 

fx = 12 

fx = 512 
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Ns = M + i  
 fx

N
, i = 5,  M = 72.0 

 

Ns = 72 + 5  
( )12
50

  = 72 + 5  
6
25

 = 72  1.2 = 70.80 
 

 

Hh¡l A¡jl¡ Nsl HC j¡e hÉhq¡l Ll Ns ¢hQ¤É¢a ®hl Llhz Hl SeÉ A¡j¡cl 
ph…m¡ x (= XM) hl Ll fÐaÉL¢VL pw¢nÔø f ¢cu …Z Lla qhz fl 
H…m¡l pj¢ø ®hl Lla qhz phno HC pj¢øL N ¢cu i¡N Lla qhz  
 

AbÑ¡v Ns ¢hQ¤É¢a  MD = 
 fx

N
 = 

512

50
1024 .  

 

¢ehne¢Vl Ns ¢hQ¤É¢a qm 10.24 
 

 

¢nrLhª¾c, A¡jl¡ ¢nrL ¢qp¡h A¢dL¡wn ®rœ ®k L¡S L®l¢R H k¡hvL¡m a¡l jdÉ 
luR öd¤j¡œ Na¡e¤N¢aL   

 

®nÐZ£Lr ¢nrZ fÐnÀfœ °a¢l Ll¡

(Lª¢a R¡œ + f¡n + ®gm)
®O¡oZ¡ Ll¡

fl£r¡ f¢lQ¡me¡ Ll¡

¢nr¡bÑ£l j¡dÉj
A¢ii¡hLL ®h¡T¡e¡

Lª¢aaÅl j¡efœ
°a¢l Ll¡

ea¤e hRl

 
¢Qœ 3-4.2  Na¡e¤N¢aL ®nÐZ£Lr ¢nrZ Qœ² 

 

LMe¡ ¢eSl jeL, ¢hhLL fÐnÀ L¢l e¡  
 pªSen£m ¢nrL h¡ j¡e¤o Ns¡l L¡¢lNl ¢qp¡h A¡¢j ¢L p¿ºø? 

 A¡¢j ¢L A¡j¡l pªSe£n¢š² hÉhq¡l Ll¢R? 

 A¡¢j ¢L p¢aÉL¡l AbÑ ¢nr¡bÑ£cl jd¡l ¢hL¡n p¡q¡kÉ Ll¢R? 
 

¢nr¡ hÉhÙÛ¡l e¡e¡¢hd pjpÉ¡ Eæa ®cnl AaÉ¿¹ Eæa fÐLª¢al ¢hcÉ¡mu A¡R, 
A¡j¡clJ A¡Rz ¢L¿º AeÉ ph¡C ®a¡ H¢Nu k¡µRz ah A¡jl¡ ®Le f¡lh e¡?  
 

a¡C öd¤j¡œ f¡n, ®gm, ®jd¡h£ Lª¢aR¡œ  
®gm f¡n jd¡h£ Lª¢aR¡œ

D A + +B
 

 

¢Qœ 3-4.3  f¡n-®gm ¢Q¢q²aLlZ 
 

¢Q¢q²a e¡ Ll, fÐaÉL¢V ¢nr¡bÑ£L HLSe f§ZÑ¡‰, fªbL hÉ¢š²pš¡ hm i¡ha öl¦ 
Ll¦ez fÐ¢a¢V fl£r¡l j¡e ¢eu i¡he¡, ¢Q¿¹¡ Ll¦ez ¢nr¡bÑ£cl h¤¢Tu ¢ce, A¡f¢e 
a¡cl ®jd¡l p¢aÉL¡l ¢hL¡n p¡q¡kÉ Lla Q¡ez 
 

¢nr¡bÑ£cl jdÉ ¢L dlel f¡bÑLÉ luR, ®Le luR ; ®L¡e dlel fcrf ¢em 
AhÙÛ¡l Eæ¢a qh a¡ i¡h¤ez ahC ¢nrL fÐ¢nrZ ®fÐ¡NË¡j p¡bÑLa¡ m¡i Llhz 

j¿¹hÉ 
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f¡W¡šl j§mÉ¡ue - 4 

A) hý ¢ehÑQe£ fÐnÀ 
p¢WL Ešl ¢ecÑnj§mL Arl¢VL hªš¡¢ua Ll¦ez (Ec¡qlZ x A¡fe¡l fR¾cpC 
Ešl¢V L qm HL L  hªš¡¢ua Ll¦e) 
 
 Ns J ®ú¡ll f¡bÑLÉ x, ¢éL¡u¾p£ f Hhw ®ú¡ll ®j¡V pwMÉ¡ N qm  
 

1.  A¢heÉÙ¹ ®ú¡ll Ns ¢hQ¤É¢a ¢eZÑul p§œ ®L¡eÚ¢V? 

L. 
x
N

 

M. 
 x
N

 

N. 
 fx
N

 

O. 
 fx

N
 

 
2.  ¢heÉÙ¹ ®ú¡ll Ns ¢hQ¤É¢a ¢eZÑul p§œ ®L¡eÚ¢V? 

L. 
 x
N

 

M. 
 fx

N
 

N. 
x
N

 

O. 
 fx
N

 

 
3.  ¢eQl ®ú¡l…m¡l Ns ¢hQ¤É¢a La? 
 16, 14, 12, 10, 8 

L. 0 
M. 8 
N. 12 
O. 14 
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¢eQl h¾Ve¢V pÇf¢LÑa 4, 5, 6 ew fÐnÀl Ešl ¢cez 
 

®nÐZ£-hÉhd¡e ¢éL¡u¾p£ (f) 
13 - 15 
10 - 12 
7 - 9 
4 - 6 
1 - 3 

2 
2 
3 
2 
1 

 N = 10 
 
4.  h¾Ve¢Vl Ns La? 

L. 7.25 
M. 7.55 
N. 8.60 
O. 8.55 

5.  h¾Ve¢Vl Ns ¢hQ¤É¢a La? 
L. 5.02 
M. 4.65 
N. 3.82 
O. 3.12 

 

6.  10 - 12 ®nÐZ£-hÉhd¡e¢Vl fÐLªa p£j¡ ®L¡e¢V? 
L. 10 - 12 
M. 10.5 - 12.5 
N. 9.5 - 12.5 
O. 10 - 12.5 

 
A¡) N¡¢Z¢aL pjpÉ¡ 
 HL¢V ®nÐZ£a h¡¢oÑL fl£r¡u djÑ¢nr¡ ¢hou 50 Se ¢nr¡bÑ£l 100 eðll 

fl£r¡l gm¡gm ¢eQ ®cJu¡ qmz Ns ¢hQ¤É¢a ¢eZÑu Ll¦ez (pwLa x 5 ®nÐZ£-
hÉhd¡ek¤š² ¢heÉÙ¹ ®ú¡l fÐÙºa Lla qh Hhw Ae¤¢ja Nsl j¡dÉj Ns ¢hQ¤É¢a ®hl Lla qh) 

  

78 60 90 85 58 49 90 64 46 54 
98 96 55 87 75 87 89 75 57 45 
58 69 47 89 90 57 95 90 75 47 
76 67 84 45 91 83 59 57 92 78 
78 87 74 49 92 42 83 75 67 76 

 

p¢WL Ešl x 
A) 1z M,  2z M,  3z N,  4z N,  5z M,  6z N 
A¡) pj¡d¡e Q§s¡¿¹ fÐnÀj¡m¡l Ešl Awn luRz 
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A¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu 
Standard Deviation of Raw Score 
EŸnÉ 

HC f¡W ®no A¡f¢e  
 A¡cnÑ ¢hQ¤É¢a hma ¢L h¤T¡u a¡ hÉ¡MÉ¡ Lla f¡lhe  
 ¢hQ¤É¢a ¢eZÑul j¡dÉj A¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ®hl Lla f¡lhe  
 fÐaÉri¡h ®ú¡l ®bL A¡cnÑ ¢hQ¤É¢a ¢eZÑu Lla f¡lhe  
 
A¡Nl f¡W¢Va A¡jl¡ ®cM¢R (Ns ¢hQ¤É¢al ®rœ) ¢hQ¤É¢a de¡aÈL (+) Hhw GZ¡aÈL 
() c¤C fÐL¡ll qa f¡lz Ha ®hn Ap¤¢hd¡ quz A¡cnÑ ¢hQ¤É¢a hÉhq¡l Ll HC 
Ap¤¢hd¡ c§l Ll¡ pñhz 
 

A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡l pju N¡¢Z¢aL ¢Qq²l Ap¤¢hd¡ c§l Ll¡l SeÉ pLm ¢hQ¤É¢a 
(x) L hNÑ Ll ®eJu¡ quz hNÑ Ll¡l gm de¡aÈL Hhw GZ¡aÈL ¢Qq²…m¡ ¢hm£e 
qu pLm x2 de¡aÈL qu k¡uz x2 …m¡l ®k¡NgmL ®j¡V ®ú¡l pwMÉ¡ N ¢cu i¡N 
Ll ®k gm f¡Ju¡ k¡u a¡l hNÑj§mLC A¡cnÑ ¢hQ¤É¢a hm¡ quz A¡cnÑ ¢hQ¤É¢a h¡ SD 
®L p¡d¡lZa NË£L Arl  (¢pNj¡) ¢cu fÐL¡n Ll¡ quz A¡jl¡ p§œ¢V Hi¡h  ¢mMa 
f¡¢l  
 

 = 
x

N

2

         (p§œ 3-5.1) 
 
 

HM¡e    = A¡cnÑ ¢hQ¤É¢a 
 x2 = ¢hQ¤É¢al hNÑpj§ql pj¢ø 
Hhw  N = ®j¡V ú¡l pwMÉ¡ 
 

A¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a c¤Ci¡h ¢eZÑu Ll¡ k¡u  
 ¢hQ¤É¢a ¢eZÑul j¡dÉj  
 ®ú¡ll p¡q¡kÉ fÐaÉri¡h  

¢hQ¤É¢a ¢eZÑul j¡dÉj 
HL¢V Ec¡qlZl p¡q¡kÉ ¢hQ¤É¢a ¢eZÑul j¡dÉj ¢L i¡h A¡cnÑ ¢hQ¤¤É¢a ®hl Lla qu 
a¡ ®cM¡ k¡L  
 
 

p¡lZ£  3-5.1  ej¤e¡ ®ú¡l 
 

6 8 10 12 14 16 18 
 
 

A¡j¡cl Ec¡qlZ¢Va p¡a¢V ®ú¡l luR 
fÐbj Ns ®hl L¢l  

®ú¡l…m¡l Ns = 
6 8 10 12 14 16 18

7

84

7
12

     
   

f¡W  5 

A¡cnÑ ¢hQ¤É¢al p§œ 

A¢heÉÙ¹ ®ú¡ll 
A¡cnÑ ¢hQ¤É¢a 
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Ns ®bL Hh¡l ph…m¡ ®ú¡ll ¢hQ¤É¢a (x = X  M) ®hl L¢lz 
 

¢hQ¤É¢a…m¡ qµR x ¢hQ¤É¢a (x = X  M) 
   6 

  4 
  2 
  0 
 2 
 4 
 6 

 

Hlfl H…m¡l hNÑ ®hl L¢l x 
 

¢hQ¤É¢al hNÑ (x2) 

 36 
16 
 4 
 0 
 4 
16 
36 

pj¢ø ®hl L¢l  x2   = 112 
 

H pjÙ¹ Lm¡j…m¡ f¡n¡f¡¢n h¢pu ¢eQl p¡lZ£¢V ®fm¡jz Hh¡l x2 ®L ®j¡V ®ú¡l 
pwMÉ¡ ¢cu i¡N L¢lz phno i¡Ngml hNÑj§m ®hl L¢lz 
 

®ú¡l ¢hQ¤É¢a (x = X  M) ¢hQ¤É¢al hNÑ (x2) 
18 
16 
14 
12 
10 
8 
6 

  6 
  4 
  2 
  0 
 2 
 4 
 6 

36 
16 
 4 
 0 
 4 
16 
36 

X = 84  x2   = 112 
 

¢L ®fm¡j? 

p§œ (3-5.1) H j¡e h¢pu f¡Ju¡ ®Nm,  = 
112

7
16  = 4 

 

A¡p¤e, Hh¡l d¡f…m¡ pwrf ¢m¢Mz  
 

¢hQ¤É¢a ¢eZÑul j¡dÉj A¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ®hl Ll¡l SeÉ ®k d¡f…m¡ 
Ae¤plZ Lla qu a¡ qm  

 ®ú¡ll ®j¡V pwMÉ¡ (N) ¢eZÑu Ll¡  
 ®ú¡l…m¡l Ns (M) ¢eZÑu Ll¡  
 Ns ®bL fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a (x = X  M) ¢eZÑu Ll¡ 
 fÐaÉL¢V ®ú¡ll ¢hQ¤É¢al hNÑ (x2) ¢eZÑu Ll¡  
 ¢hQ¤É¢al hNÑ…m¡l ®k¡Ngm (x2) ¢eZÑu Ll¡  
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 p§œ ( = 
x

N

2

) j¡e h¢pu A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡z 
 

Hh¡l A¡f¢e ¢eS AiÉp Llhez fy¡Q¢V ®ú¡l ¢eez Efll d¡f…m¡ Ae¤plZ Ll 
¢eQl ®ú¡l…m¡l A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¦ez L¡S öl¦ Llh¡l A¡N pj¡d¡e¢V ®cMhe 
e¡z Hl Efl HL¢V L¡NS ®lM ¢cez L¡S ®no qm fl pj¡d¡el p‰ A¡fe¡l fÐ¡ç 
gm ¢j¢mu ®cM¤ez i¤m qm fÐu¡Se£u pwn¡de Ll¦ez  
 
  p¡lZ£  3-5.2 
 

65 30 52 71 42 
 
 

®ú¡l ¢hQ¤É¢a (x = X  M) ¢hQ¤É¢al hNÑ (x2) 
65 
30 
52 
71 
42 

  13 
  22 
    0 
  19 
10 

169 
484 
  0 
361 
100 

X = 260  x2   = 1114 
 

 

®ú¡l…m¡l Ns = 
65 30 52 71 42

5

260

5
520

   
  .  N =  5 

p§œ (3-5.1) H j¡e h¢pu f¡Ju¡ k¡u  = 
1114

5
222 8 .  = 14.9 

®ú¡ll p¡q¡kÉ fÐaÉri¡h  ¢eZÑu 
fÐaÉri¡h ®ú¡l ®bL A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡l SeÉ 3-5.1 p§œ¢VL f¢lhaÑe Ll 

¢ea quz A¡jl¡ S¡¢e  = 
x

N

2

z HL A¡jl¡ AeÉi¡hJ ¢mMa f¡¢l  
 

 = 
x

N

2

 
1

N
  x2  


1

N
   ( )X M 2  ®kqa¤ x = X  M   

    kMe x = ¢hQ¤É¢a, X = ú¡l , M = Ns 


1

N
    ( )X XM M2 22  


1

N
     X M X N M2 22 .  ®kqa¤ M dË¦h pwMÉ¡ qm  M2 = N M2  


1

N
  


  




















X

X
N

X N
X

N
2

2

2  

 

a 

pj¡d¡e 

p§œ 3-5.1 Hl 
f¢lh¢aÑa l©f 

 = ------------- 
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1

N
  


 









X
X

N
X

X
N

2
2

2
( )

 
 


1

N
 

 
 






















X

X
N

2

2

 

 


1

N
 

 N X X
N

  











2 2

 

 


1

N
 . 

1

N
  N X X  2 2  

 


1

N
  N X X  2 2  

L¡lZ 
1

N
  

1

N
 

1

N
      (p§œ 3-5.2) 

 

HC p§œ A¡jl¡ ¢hQ¤É¢a (x) Hl hÉhq¡l H¢su ®Nm¡jz pl¡p¢l (X)2, X2 hÉhq¡l Llm¡jz 
 

fÐ¢nrZ¡bÑ£, NZe¡j§mL L¡Sl Awn hm f¡W¢V c£OÑz A¡f¢e CµR Llm f¡W ¢hl¢a 
NËqZ Lla f¡lez 
 
Hh¡l A¡p¤e, p§œ¢Vl p¡q¡kÉ fÐaÉri¡h ®ú¡l bL A¡cnÑ ¢hQ¤É¢a ®hl L¢l  
 

  p¡lZ£  3-5.3 
 

14 10 17 11 13 10 14 16 17 11 
 

L¡Sl p¤¢hd¡l SeÉ j¡œ 10¢V ®ú¡l ¢em¡j Hh¡lz 
 

X X2 
14 
10 
17 
11 
13 
10 
14 
16 
17 
11 

196 
100 
289 
121 
169 
100 
196 
256 
289 
121 

X = 133 X2  = 1837 
 

p§œ  3-5.2 AbÑ¡v  = 
1

N
  N X X  2 2  H j¡e…m¡ hp¡C 

 

 = 
1

10
10 1837 133 2  ( )  

 

p§œ 3-5.2 Hl 
hÉhq¡l 

pj¡d¡e 
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 = 
1

10
18370 17689  

 

 = 
1

10
681  = 

1

10
261 .  

 

 = 2.61 
 

Hh¡l d¡f…m¡ ¢mM ®g¢mz  
 

pl¡p¢l ®ú¡l bL ¢hQ¤É¢a ¢eZÑul d¡f…m¡ qm  
 ®ú¡l (X) …m¡l pj¢ø (X) ¢eZÑu Ll¡  
 ®ú¡l…m¡l hNÑ (X2) ¢eZÑu Ll¡  
 ®ú¡l…m¡l hNÑl pj¢ø (X2) ¢eZÑu Ll¡  
 ®ú¡ll pwMÉ¡ N ¢eZÑu Ll¡  

 
 

p§œ 3-5.2 hÉhq¡l Ll¡l SeÉ hNÑl pj¢ø Hhw pj¢øl hNÑ ¢eZÑu Lla quz 

AbÑ¡v, p§œ  
1

N
  N X X  2 2  H j¡e h¢pu A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡ 

quz 
 

Ae¤n£me L¡Sl p¤¢hd¡l SeÉ A¡fe¡L A¡l¡ HL¢V A¢heÉÙ¹ ®ú¡l…µR ®cJu¡ qmz  
®hl Ll¦ez fÐaÉLh¡ll jae A¡N ¢eS L¡S¢V Llhe, fl gm ¢jm¡he 
 
p¡lZ£  3-5.4 
 

15, 14, 12, 11, 15, 10, 14, 10, 12, 9 
 

X X2 
15 
14 
12 
11 
15 
10 
14 
10 
12 
9 

225 
196 
144 
121 
225 
100 
196 
100 
144 
81 

X = 122 X2  = 1532 
 
p§œ (3-5.2) H j¡e h¢pu,  
 

 = 
1

10
10 1532 122 2  ( )  

 

 = 
1

10
15320 14884  

 

a 

pj¡d¡e 
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 = 
1

10
436  = 

1

10
20 89 .  = 2.089 

 

  2.09 
 

p¡lZ£  3-5.4 Hl A¡cnÑ ¢hQ¤É¢a qm 2.09 
 
HC CE¢eVl fy¡Q¢V f¡W A¡jl¡ ¢L ¢nMm¡j? ¢hÙ¹ª¢a, Qa¤bÑ¡wn ¢hÙ¹ª¢a, Ns ¢hQ¤É¢a J 
A¡cnÑ ¢hQ¤É¢a j¡fa ¢nMm¡jz 
 

A¡cnÑ ¢hQ¤É¢a (standard deviation h¡ SD) ¢hoja¡l f¢lj¡f…m¡l 
jdÉ phQu ¢eMy¤a J ¢eiÑlk¡NÉ hm ¢hhQe¡ Ll¡ quz 

 
i¡hRe ¢L, H…m¡ ®L¡b¡u hÉhq¡l Llhe? Ešl HL¢VC - ®nÐZ£Lr ¢nr¡bÑ£cl 
ANËN¢a A¢hla j§mÉ¡ue L¡Sz ANËN¢al ¢lf¡VÑ ph¢LR¤ hÉhq¡l Ll¡l p¤k¡N ®eC? 
¢eSl Eá¡he£ n¢š²L L¡S m¡N¡ez ¢nrLhª¾c k¢c EcÉ¡N£ qe ah œ²j¡eÄu ¢hcÉ¡mu 
LaªÑfr, A¢ii¡hLhª¾c Hhw plL¡ll ¢nr¡ j¿»Z¡mul e£¢a ¢edÑ¡lZ£ LaªÑfr ph¡C 
¢jm ¢nr¡bÑ£l ¢hou¢i¢šL ANËN¢a, p¡¢hÑL ANËN¢a, a¤me¡j§mL AhÙÛ¡e pe¡š² Ll¡, 
¢m¢fhÜ Ll¡ pñh qhz 
 
A¡fe¡cl SeÉ ®cnl HL¢V j¡dÉ¢jL J EµQj¡dÉ¢jL ¢nr¡ ®h¡XÑl HSC fl£r¡l 
f¢lpwMÉ¡el fÐnÀfœ ®bL HL¢V fÐnÀ a¤m dl¢R  
 

 50 Se R¡œl hupl Ns 22 hvpl Hhw f¢l¢ja hÉhd¡e 4z ¢L¿º
2 Sel hup 25 J 24 hRll ÙÛm i¤mœ²j 13 J 11 ®mM¡ quz
a¡cl hupl fÐLªa Ns J f¢l¢ja hÉhd¡e ¢eZÑu Llz

 
 
 
HC HSC fl£r¡bÑ£cl HL Awn HL¢ce A¡fe¡l, A¡j¡l ja ¢nrL qhz a¡l¡ aMe 
¢L AbÑq£e i¡h HC dlel N¡¢Z¢aL pjpÉ¡l pj¡d¡e Lla ®ch ¢nr¡bÑ£cl? 

"' 

Q§s¡¿¹ gm 

 = ------------- 
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f¡W¡šl j§mÉ¡ue - 5 

A) hý ¢ehÑ¡Qe£ fÐnÀ 
p¢WL Ešl ¢ecÑnj§mL Arl¢VL hªš¡¢ua Ll¦ez (Ec¡qlZ x A¡fe¡l fR¾cpC 
Ešl¢V L qm HL L  hªš¡¢ua Ll¦e) 

 
 X = ®ú¡l, x = Ns J ®ú¡ll f¡bÑLÉ, f = ¢éL¡u¾p£ Hhw N = ®ú¡ll ®j¡V 

pwMÉ¡ qm  
 
1.  ¢hQ¤É¢a ¢eZÑul j¡dÉj A¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ®hl Ll¡l p§œ ®L¡e¢V? 

L. 
 fx

N

2

 

M. 
x2

N
 

N. 
 fx

N

2

 

O. 
x

N

2

 

 
2.  j§m ®ú¡l bL pl¡p¢l A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡l p§œ ®L¡e¢V? 

L. 
 fx

N

2

 

M. 
1

N
  N X  X2 2  

N.  N x x  2 2  

O. 
 N x x  2 2

2
 

 
3.  ¢hQ¤É¢al hNÑl pj¢ø 7200 Hhw ®j¡V ®ú¡l pwMÉ¡ 50 qm h¾Ve¢Vl A¡cnÑ 

¢hQ¤É¢a La? 
L. 12.0 
M. 12.0 
N. 14.0 
O. 14.25 
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4.  ®ú¡l…m¡l pj¢ø 60, ®ú¡l…m¡l hNÑl pj¢ø 780 Hhw ®j¡V ®ú¡l pwMÉ¡ 5 
qm A¡cnÑ ¢hQ¤É¢a La? 
L. 3.25 
M. 3.35 
N. 3.46 
O. 3.75 

 

¢eQl h¾Ve¢V pÇf¢LÑa 4, 5, 6 ew fÐnÀl Ešl ¢cez 
 

®ú¡l (X) ¢éL¡u¾p£ (f) 
12 
10 
8 
6 

2 
1 
3 
4 

 
5.  h¾Ve¢Vl f x La? 

L.  82 
M. 172 
N. 344 
O. 424 

 

6.  h¾Ve¢Vl f x2 La? 
L. 345 
M. 724 
N. 820 
O. 832 

 

7.  h¾Ve¢Vl A¡cnÑ ¢hQ¤É¢a La? 
L. 5.16 
M. 3.44 
N. 3.04 
O. 2.27 

 

p¢WL Ešl x 
A)  1z M,  2z M,  3z L,  4z N,  5z L,  6z M,  7z O 



¢hoja¡l f¢lj¡f 

ú¤m Ae H¢NËL¡mQ¡l Hä l¦l¡m †WimfÚj¾V 87

¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu  
Standard Deviation of Tabulated Score 
EŸnÉ 

HC f¡W ®no A¡f¢e  
 c£OÑ fÜ¢aa ¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu Lla f¡lhe  
 pw¢rç fÜ¢aa ¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu Lla f¡lhez  
 
Qa¤bÑ f¡W¢Va A¡cnÑ ¢hQ¤É¢a M¤h AÒf pju, pqSC ®hl Ll¡ pñh qu¢Rmz L¡lZ 
®ú¡ll pwMÉ¡ ¢Rm M¤h Ljz ¢L¿º ®ú¡ll pwMÉ¡ ®h¢n qm ¢L Lla qu? A¡jl¡ S¡¢e 
fÐbj L¡S¢V qm, ®ú¡l…m¡L ®nÐZ£hÜ Ll¡z Hlfl ¢L Llhe? a¡lC hZÑe¡ luR 
Hh¡ll f¡Wz  
 

A¡jl¡ c¤C¢V fÜ¢a Ahmðe Ll ¢heÉÙ¹ ú¡ll  ®hl Lla f¡¢lz HL¢Va pl¡p¢l 
L¡S Ll¡l gm AeL…m¡ fcrf luR hm HL hm¡ qu c£OÑ h¡ direct fÜ¢a 
Hhw AeÉ¢Va HL¢V L¢Òfa Ns hÉhq¡l Ll fcrf pw¢rç Ll¡ pñh hm HL 
hm¡ qu pw¢rç fÜ¢az  
 

fÐbj A¡jl¡ pl¡p¢l h¡ c£OÑ fÜ¢a hÉhq¡l fÐZ¡m£ ¢nMhz 

c£OÑ h¡ direct fÜ¢aa ¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑu 
¢heÉÙ¹ ®ú¡ll ®rœ fÐaÉL¢V ®ú¡ll ¢hQ¤É¢a fªbLi¡h ¢eZÑu Ll Ns ®bL fÐ¢a¢V 
®nÐZ£-hÉhd¡el jdÉ¢h¾c¤l ¢hQ¤É¢a hl Ll¡ quz fl fÐaÉL ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ 
¢cu fÐ¡ç ¢hQ¤É¢aL …Z Lla quz …ZgmL fx p¡¢la ¢edÑ¡¢la ÙÛ¡e ¢m¢fhÜ 
Lla quz Hlfl fÐaÉL ®nÐZ£-hÉhd¡el SeÉ fÐ¡ç x Hhw fx Hl j¡el …Zgm 
¢eZÑu Ll fx2 p¡¢la ¢m¢fhÜ Lla quz p¡lZ£ 6-6.1 H (48 - 50) ®nÐZ£-
hÉhd¡el jdÉ¢h¾c¤ 49 Hhw ú¡l…µRl Ns qµR 33.55z p¤al¡w ¢hQ¤É¢a (x = X  
M) qµR 15.45z fx qµR 15.451 = 15.45z fx2 qµR 15.4515.45 = 
23.87z HLCi¡h fÐaÉL¢V ®nÐZ£-hÉhd¡el SeÉ fx2 ¢eZÑu Ll¡ quRz jdÉ¢h¾c¤L f 
¢cu …Z Ll fÐ¡ç j¡e fX p¡¢la ¢m¢fhÜ Ll¡ quRz 
 

p¡lZ£  3-6.1 
 

®nÐZ£-hÉhd¡e jdÉ¢h¾c¤ 
X 

¢éLu¾p£ 
f 

fX x = X  M fx fx2 

48 - 50 
45 - 47 
42 - 44 
39 - 41 
36 - 38 
33 - 35 
30 - 32 
27 - 29 
24 - 26 
21 - 23 
18 - 20 

49 
46 
43 
40 
37 
34 
31 
28 
25 
22 
19 

1 
1 
2 
5 
6 
8 
7 
4 
3 
2 
1 

49 
46 
86 
200 
222 
272 
217 
112 
75 
44 
19 

15.45 
12.45 
9.45 
6.45 
3.45 
0.45 
 2.55 
 8.55 
 5.55 
 11.55 
 14.55 

15.45 
12.45 
18.90 
32.25 
20.70 
3.60 

 17.85 
 22.20 
 25.65 
 23.10 
 14.55 

238.70 
155.00 
178.61 
208.01 
71.42 
1.62 
45.52 
123.21 
219.31 
266.81 
211.70 

 N = f = 50 fX =13.42   fx2 =1719.90 

f¡W  6 
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 = 
 fx

N

2

  (p§œ  3-5.1) 

Ns (M) = 
 fX

N
 = 

1342

40
 = 33.55 

Nsl j¡e 33.55 hÉhq¡l Ll Q§s¡¿¹ fkÑ¡u   = 6.57  ®hl Ll¡ qm  
 

 

A¡cnÑ ¢hQ¤É¢a (SD) = 
 fx

N

2

 = 
171990

40

.
 = 4299.  = 6.57 

 

c£OÑ h¡ direct fÜ¢aa A¡cnÑ ¢hQ¤É¢a ¢eZÑul SeÉ ®k d¡f…m¡ Ae¤plZ Lla qu a¡ 
qm  

 fÐaÉL ®nÐZ£-hÉhd¡el jdÉ¢h¾c¤ ¢eZÑu Ll¡ Hhw X p¡¢la ¢m¢fhÜ Ll¡  
 fÐaÉL¢V jdÉ¢h¾c¤L I ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ ¢cu …Z Ll fX p¡¢la 

¢m¢fhÜ Ll¡  
 fX p¡¢ll pLm j¡el ®k¡Ngm AbÑ¡v fX ¢eZÑu Ll¡  
 fX ®L ®j¡V ®ú¡l pwMÉ¡ N ¢cu i¡N Ll Ns ¢eZÑu Ll¡  
 Ns ®bL fÐaÉL ®nÐZ£-hÉhd¡el jdÉ¢h¾c¤l ¢hQ¤É¢a AbÑ¡v x = X  M ¢eZÑu 

Ll¡ Hhw ¢m¢fhÜ Ll¡  
 ¢hQ¤É¢a Hhw ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ …Z Ll fx Hl j¡eL kb¡kb ÙÛ¡e 

¢m¢fhÜ Ll¡  
 fx Hl j¡eL x Hl j¡e ¢cu …Z Ll¡ Hhw fx2 p¡¢la ¢m¢fhÜ Ll¡  
 fx2 Hl j¡e…m¡l ®k¡Ngm AbÑ¡v fx2 ¢eZÑu Ll¡  

 p§œ 
 fx

N

2

 H j¡e h¢pu A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡  

AeL…m¡ Ù¹l ¢qp¡h L¡S pÇfæ qu hm HL c£OÑ fÜ¢a hm¡ quz 
 

c£OÑ fÜ¢aa ¢eQl ¢heÉÙ¹ ®ú¡l…µRl A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¦ez fl ¢eQl pj¡d¡el 
p‰ ¢j¢mu ®cM¤ez fÐu¡Se qm pwn¡de Ll¦ez 
 

p¡lZ£  3-6.2 
 

®nÐZ£-hÉhd¡e 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 
¢éL¡u¾p£ 2 4 7 7 11 7 6 5 1 

 

®nÐZ£-hÉhd¡e jdÉ¢h¾c¤ 
X 

¢éLu¾p£ 
f 

fX ¢hQ¤É¢a 
x = X  M 

f x f x2 

70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 
45 - 49 
40 - 44 
35 - 39 
30 - 34 

72 
67 
62 
57 
52 
47 
42 
37 
32 

1 
5 
6 
7 
11 
7 
7 
4 
2 

72 
335 
372 
399 
572 
329 
294 
148 
64 

20.3 
15.3 
10.3 
 5.3 
 0.3 
 4.7 
 9.7 
 14.7 
 19.7 

20.3 
76.5 
61.8 
37.1 
 3.3 
 32.9 
 67.9 
 58.8 
 39.4 

412.00 
234.09 
106.09 
196.63 
  0.99 
154.63 
658.63 
864.36 
776.18 

 N = f = 50 fX 
=2.585 

  fx2 = 
4870.50 

a 

pj¡d¡e 
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Ns (M) = 
 fX

N
  HM¡e, fX = 2585, N = 50 

 

p¤al¡w Ns = 
2585

50
 = 51.7 

 
 

A¡cnÑ ¢hQ¤É¢a = 
 fx

N

2

 HM¡e, fx2 = 4870.50, N = 50 

 

= 
487050

50

.
 = 9741.  = 9.87 

 
c£OÑ fÜ¢aa A¡cnÑ ¢hQ¤É¢a ¢eZÑul fl Ae¤¢ja Ns h¡ pw¢rç fÜ¢aa Ns ¢eZÑu 
Ll¡ ®ka f¡lz 
 
A¡n¡ L¢l fÜ¢a¢V ph¡C i¡m i¡h A¡uš LlRez Hh¡l A¡jl¡ ¢àa£u fÜ¢a¢V A¡uš Llhz  

A¡cnÑ ¢hQ¤É¢a ¢eZÑu Hl pw¢rç fÜ¢a 
HarZ ®k fÜ¢a hZÑe¡ Ll¡ qm a¡l à¡l¡ A¡cnÑ ¢hQ¤É¢a ¢eZÑu Lla AeL pjul 
fÐu¡Se qu Hhw fÐQ¤l ¢qp¡h Lla quz ph pju ¢nrLl q¡a kbø pju e¡J 
b¡La f¡lz Lj pju  ®hl Ll¡l SeÉ HL¢V pw¢rç fÜ¢a hÉhq¡l Ll¡ pñhz 
HC fÜ¢aa L¢Òfa Nsl ¢i¢ša ¢hQ¤É¢a Hhw ¢hQ¤É¢al Ns ¢eZÑu Ll¡ qu Hhw fl 
fÐu¡Se£u pwn¡del j¡dÉj fÐLªa ¢hQ¤É¢al hNÑ ¢eZÑu Ll¡ quz fÐLªa Ns ®hl e¡ 
LlC A¡jl¡ M Hl ®j¡V¡j¤¢V L¡R¡L¡¢R HL¢V j¡e hÉhq¡l L¢l Hhw L¡S ®no qu 
Nm pwn¡de Ll ®eCz  
 
HC fÜ¢aa A¡cnÑ ¢hQ¤É¢a ¢eZÑul SeÉ ¢eQl p§œ¢V hÉhq¡l Ll¡ quz  
 

A¡cnÑ ¢hQ¤É¢a () = i 
 


 







fx
N

fx
N

2 2

      (p§œ  3.6.1 ) 

 
HM¡e  i = ®nÐZ£-°cOÑÉ 
 f = ¢éL¡u¾p£ h¡ NZpwMÉ¡  
 x= L¢Òfa Ns ®bL fÐaÉL¢V ®nÐZ£l ¢hQ¤É¢a  
  AeL pju x Hl ÙÛm d mM¡ qu 
 N = ®j¡V ®ú¡l pwMÉ¡ 
 
 
 
 
 
 

pw¢rç fÜ¢al p§œ 
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  p¡lZ£  3-6.3 
 

®nÐZ£-hÉhd¡e ¢éL¡u¾p£ 
f 

¢hQ¤É¢a 
x 

f x f x2 

48 - 50 
45 - 47 
42 - 44 
39 - 41 
36 - 38 
33 - 35 
30 - 32 
27 - 29 
24 - 26 
21 - 23 
18 - 20 

1 
1 
2 
5 
6 
8 
7 
4 
3 
2 
1 

+ 5 
+ 4 
+ 3 
+ 2 
  0 
 1 
 2 
 3 
 4 
 5 
  

5 
4 
6 
10 
6 
0 
 7 
 8 
 9 
 8 
 5 

25 
16 
18 
20 
6 
0 
7 
16 
27 
32 
25 

 N =40  f x = 6 f x2   =192 
 

Hh¡l p§œ 3-6.1 H ¢eQl j¡e…m¡ hp¡C, 
 

i = 3,  f x =  6,  f x2   = 192 
 

 

 =  3  
192

40

6

40

2








  = 3  4 80 02. .   

  = 3  478.  = 3  2.19 = 6.57, 
 

AbÑ¡v p¡lZ£ 3-6.3 Hl NZpwMÉ¡ ¢ehne¢Vl A¡cnÑ ¢hQ¤É¢a qm 6.57z 
 

pw¢rç fÜ¢aa A¡cnÑ ¢hQ¤É¢a ¢eZÑul SeÉ fkÑ¡uœ²j ¢eQ Eõ¢Ma L¡S…m¡ Lla 
qu  
 h¾Vel j¡T¡j¡¢Ta Ah¢ÙÛa ®k ®L¡e HL¢V ®nÐZ£-hÉhd¡el jdÉ¢h¾c¤L Ae¤¢ja 

Ns dl fÐaÉL¢V ®nÐZ£l ¢hQ¤É¢a (x) ¢eZÑu Ll¡ Hhw x p¡¢la ¢m¢fhÜ Ll¡   
 fÐaÉL ®nÐZ£l ¢hQ¤É¢aL I ®nÐZ£-hÉhd¡el ¢éL¡u¾p£ ¢cu …Z Ll¡ Hhw fx 

p¡¢la kb¡ÙÛ¡e ¢m¢fhÜ Ll¡   
 fx Hl j¡e…m¡l ®k¡Ngm AbÑ¡v fx ¢eZÑu Ll¡  
 fÐaÉL ®nÐZ£-hÉhd¡el x Hhw fx ®L …Z Ll fÐ¡ç j¡eL fx2  p¡¢la 

¢m¢fhÜ Ll¡  
 fx2  Hl j¡e…m¡l ®k¡Ngm AbÑ¡v fx2  ¢eZÑu Ll¡  

 p§œ  = i 
 


 







fx
N

fx
N

2 2

 H j¡e h¢pu A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡  
 

mrÉ Ll¦e, p¡lZ£ 3-6.1 Hl ®ú¡l hÉhq¡l Ll  ®hl Lla eu¢V fcrf Ae¤plZ Ll¡l fÐu¡Se 

qu¢Rmz Hh¡l j¡œ 6¢V fcrf fÐu¡Se qmz 
 

k¢cJ A¡jl¡ pw¢rç fÜ¢aa A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡l SeÉ Efll RL¢V °a¢l 
Ll¢R, HC HLC RL hÉhq¡l Ll h¾Ve¢Vl NsJ ¢eZÑu Ll¡ k¡uz p¤al¡w ®L¡e 
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h¾Vel Ns Hhw A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡l SeÉ fªbL fªbL RL °a¢l Ll¡l fÐu¡Se 
qu e¡z 
 

Hh¡l A¡jl¡ p¡lZ£ 6-6.3 bL Ns ¢eZÑu L¢l  
 

A¡jl¡ S¡¢e Ns = M + i  
 fx

N
 

HM¡e, M = 34, i = 3, fx =  6, N = 40 
 
p§œ j¡e h¢pu Ns f¡Ju¡ k¡u, 

Ns = 34 + 3  
 6
40

 = 34  
18

40
 = 34  0.45 = 33.55 

 

Ae¤n£me L¡Sl Awn ¢qp¡h Hh¡l A¡f¢e ¢eS pw¢rç fÜ¢aa ¢eQl h¾Ve¢Vl 
A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¦ez fl pj¡d¡el p¡b gm¡gm ¢j¢mu ®cM¤ez gm HL e¡ 
qm œ¦¢V ¢Q¢q²a Ll¦e Hhw fÐu¡Se£u pwn¡de Ll¦ez 
 
p¡lZ£ 3-6.4 (1) 
 
®nÐZ£-hÉhd¡e 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 
¢éL¡u¾p£ 2 4 7 7 11 7 6 5 1 

 
p¡lZ£  3-6.4 (2) 
 

®nÐZ£-hÉhd¡e ¢éL¡u¾p£ 
f 

¢hQ¤É¢a 
x 

f x f x2 

70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 
45 - 49 
40 - 44 
35 - 39 
30 - 34 

1 
5 
6 
7 
11 
7 
7 
4 
2 

4 
3 
2 
1 
 0 
 1 
 2 
 3 
 4 

4 
15 
12 
 7 
 0 
 7 
 14 
 12 
 8 

16 
45 
24 
 7 
 0 
 7 
28 
36 
32 

 N = 50  f x=  3 
 

f x2  = 195 

 

p§œ x A¡cnÑ ¢hQ¤É¢a () = i 
 


 







fx
N

fx
N

2 2

 
 

HM¡e, i = 5, f x =  3, f x2   = 195 
 

 

p§œ j¡e h¢pu,  = 5  
195

50

9

2500
  = 5  39 0036. .  

 

  = 5  3 8964.  = 5  1.973 = 9.87 
 

p¡lZ£ 3-6.4 Hl ®ú¡l…m¡l A¡cnÑ ¢hQ¤É¢a qm 9.87z 

a 

pj¡d¡e 

i = --------------- 
f x = ----------- 
f x2   = ---------- 
 = ----------------- 
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f¡W¡šl j§mÉ¡ue - 6 

A) hý ¢ehÑ¡Qe£ fÐnÀ 
p¢WL Ešl ¢ecÑnj§mL Arl¢VL hªš¡¢ua Ll¦ez (Ec¡qlZ x A¡fe¡l fR¾cpC 
Ešl¢V L qm HL L  hªš¡¢ua Ll¦e) 
 

1. x = Ns J ®ú¡ll f¡bÑLÉ, f = ¢éL¡u¾p£ Hhw N = ®ú¡ll ®j¡V pwMÉ¡ 
qm  

  c£OÑ fÜ¢aa ¢heÉÙ¹ ®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑul p§œ ®L¡e¢V? 
 

L. 
x2

N
 

M. 
 fx

N

2

 

N. N fx 2  

O.  fx2  
 
2.  f x2   = 6592 Hhw N = 50 qm, A¡cnÑ ¢hQ¤É¢a La? 

L. 10.24 
M. 11.04 
N. 11.48 
O. 12.15 

 

3. i = ®nÐZ£-°cOÑÉ, f = ¢éL¡u¾p£, x = L¢Òfa Ns ®bL fÐaÉL¢V ®nÐZ£l 
¢hQ¤É¢a Hhw N = ®j¡V ®ú¡ll pwMÉ¡ qm  pw¢rç fÜ¢aa ¢heÉÙ¹ 
®ú¡ll A¡cnÑ ¢hQ¤É¢a ¢eZÑul p§œ ®L¡e¢V? 

L. 
 


 







fx
N

fx
N

2 2

 

M. i 
 


 









fx
N

fx
N

2

 

N.  i 
 


 







fx
N

fx
N

2 2

 

O. i 
 fx

N
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4.  N = 50, f x   = 24 Hhw f x2  = 260 qm, A¡cnÑ ¢hQ¤É¢a La? 
L. 10.23 
M. 10.45 
N. 11.15 
O. 11.35 

 

 

p¢WL Ešl x 
A)  1z L,  2z N,  3z N,  4z N 
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A¡cnÑ ¢hQ¤É¢al djÑ J hÉhq¡l  
Characteristics and Uses of Standard Deviation 
EŸnÉ 

HC f¡W ®no A¡f¢e  
 A¡cnÑ ¢hQ¤É¢al djÑpj§q hÉ¡MÉ¡ Lla f¡lhe  
 A¡cnÑ ¢hQ¤É¢al j¡el hÉ¡MÉ¡ ¢ca f¡lhe  
 A¡cnÑ ¢hQ¤É¢al hÉhq¡l EõM Lla f¡lhez  

A¡cnÑ ¢hQ¤É¢al djÑ 

 Ns ®bL ¢hQ¤É¢al hNÑ ¢eZÑu L¡m A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¡ qu hm ®k ph ¢hQ¤É¢a 
Qlj fÐLª¢al ®p…m¡l Efl AeL h¢n ®S¡l ®cJu¡ quz p¤al¡w ®k ph h¾Ve 
Qlj fÐLª¢al ®ú¡l b¡L ®pph h¾Ve A¡cnÑ ¢hQ¤É¢al j¡e Aü¡i¡¢hL i¡h ®hs 
k¡uz 

  

 A¡cnÑ ¢hQ¤É¢a h¾Vel fÐaÉL¢V ®ú¡ll j¡el Efl ¢eiÑln£mz ®ú¡l…µRl ®k 
®L¡e HL¢V ®ú¡ll j¡el f¢lhaÑe OVm, ®ú¡l Hhw Ns ®bL ®ú¡l¢Vl ¢hQ¤É¢al 
f¢lj¡ZlJ f¢lhaÑe OVz H L¡lZ h¾Vel A¡cnÑ ¢hQ¤É¢aJ f¢lh¢aÑa quz 

  

 Aü¡i¡¢hL ®ú¡l h¾Vel ®rœ ¢hoja¡l f¢lj¡f ¢qp¡h A¡cnÑ ¢hQ¤É¢a ®aje 
¢eiÑlk¡NÉ euz L¡lZ ®k L¡e HL¢V ú¡l k¢c AeÉ¡eÉ ®ú¡ll a¤me¡u AaÉ¿¹ 
Qlj fÐLª¢al qu a¡qm A¡cnÑ ¢hQ¤É¢al AeL ®h¢n f¢lhaÑe qu k¡uz 

  

 h¾Vel fÐaÉL¢V ®ú¡ll p‰ ®L¡e ¢e¢cÑø j¡e ®k¡N Llm Abh¡ fÐaÉL¢V ®ú¡l 
®bL ®L¡e ¢e¢cÑø j¡e ¢hu¡N Llm h¾Ve¢Vl A¡cnÑ ¢hQ¤É¢al ®L¡e f¢lhaÑe qu 
e¡z h¾Vel fÐaÉL¢V ®ú¡lL k¢c ¢e¢cÑø j¡e ¢cu …Z h¡ i¡N Ll¡ qu a¡qm 
h¾Ve¢Vl A¡cnÑ ¢hQ¤É¢al HLC f¢lhaÑe OVz 

A¡cnÑ ¢hQ¤É¢al pwhÉ¡MÉ¡e 
A¡cnÑ ¢hQ¤É¢al a ¡vfkÑ ¢eZÑul ®rœ ü¡i¡¢hL h¾Vel Lb¡C ¢hhQe¡ Ll¡ quz 

68.26%

95.44%

99.74%

0 0
X

Y

+1 +2 +3-3 -2 -1
 

  ¢Qœ 3-7.1  ü¡i¡¢hL h¾Ve (Normal Distribution) 

f¡W  7 
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ü¡i¡¢hL h¾Vel ®rœ Ns  1  Hl jdÉ h¾Ve¢Vl fÐ¡u naLl¡ 68 i¡N ®ú¡l 
b¡L Hhw Ns  2  Hl jdÉ h¾Ve¢Vl fÐ¡u naLl¡ 95 i¡N ®ú¡l b¡Lz p¤al¡w 
®L¡e h¾Vel Ns Hhw A¡cnÑ ¢hQ¤É¢a S¡e¡ b¡Lm ®ú¡l…µRl AiÉ¿¹l£Z fÐLª¢a S¡e¡ 
k¡uz HL¢V Ec¡qlZ ¢cm d¡lZ¡¢V A¡lJ p¤Øfø qhz dl¡ k¡L Aøj ®nÐZ£l ¢h‘¡e 
¢hou ¢nr¡bÑ£cl fÐ¡ç ®ú¡ll Ns 50 Hhw A¡cnÑ ¢hQ¤É¢a 12z HC abÉ ®bL A¡jl¡ 
h¤Ta f¡¢l ®k, Aøj ®nÐZ£l ¢nr¡bÑ£cl naLl¡ 68 Sel ®ú¡l 50  12 AbÑ¡v 38 
®bL 62 Hl jdÉz naLl¡ 95 Sel ®ú¡l 50  212 AbÑ¡v 26 ®bL 75 Hl 
jdÉz Hi¡h ¢nr¡j§mL f¢lj¡fl ®rœ A¡cnÑ ¢hQ¤É¢al a¡vfkÑ ¢eZÑu Ll¡ quz  
 

Ns  1  ®L ü¡i¡¢hL f¡lc¢nÑa¡l p£j¡ ¢qp¡h dl¡ qhz 
 
 

 kMe ¢hoja¡l ¢eMy¤a Hhw ¢eiÑlk¡NÉ f¢lj¡fl fÐu¡Se qu aMe A¡cnÑ 
¢hQ¤É¢a hÉhq¡l Ll¡ quz 

 kMe ®L¡e ú¡l…µRl AiÉ¿¹l£Z fÐLª¢a S¡e¡l fÐu¡Se qu aMe A¡cnÑ 
¢hQ¤É¢a hÉhq¡l Ll¡ quz 

 kMe pjÙ¹ ¢hQ¤É¢a…m¡l fÐi¡h ¢hoja¡l f¢lj¡f b¡L¡ HL¡¿¹ L¡jÉ aMe 
A¡cnÑ ¢hQ¤É¢a hÉhq¡l Ll¡ quz 

 kMe hÉ¡fLi¡h h¾Vel a¡vfkÑ ¢eZÑul fÐu¡Se qu aMe ¢h¢iæ f¢lj¡fl 
®rœ (®kje - pqN¢al pqN¡ˆ, Nsl ¢eiÑln£ma¡, Nsl f¡bÑLÉl 
¢eiÑln£ma¡ CaÉ¡¢c) A¡cnÑ ¢h¤QÉ¢a hÉhq¡l Ll¡ quz 

 kMe ü¡i¡¢hL pñ¡he¡l ¢Qœ pÇf¢LÑa e¡e¡ f¢lpwMÉ¡el fÐu¡Se qu aMe 
A¡cnÑ ¢hQ¤É¢a hÉhq¡l Ll¡ quz 

 
 
 

A¡cnÑ ¢hQ¤É¢al 
hÉhq¡l 
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Q§s¡¿¹ j§mÉ¡ue 

A) hý ¢ehÑ¡Qe£ fÐnÀ 
p¢WL Ešl ¢ecÑnj§mL Arl¢VL hªš¡¢ua Ll¦ez (Ec¡qlZ x A¡fe¡l fR¾cpC 
Ešl¢V L qm HL L  hªš¡¢ua Ll¦e) 
 
 

1.  ¢eQl h¾Ve¢Vl ¢hÙ¹ª¢a La? 
 45, 52, 33, 42, 23, 58, 70, 79, 56 

L. 23 
M. 46 
N. 52 
O. 79 

 

2. ¢eQl h¾Ve¢Vl Ns ¢hQ¤É¢a La? 
 5, 8, 10, 7, 14, 16, 12, 18 

L. 2.85 
M. 3.75 
N. 4.00 
O. 4.12 

 

3.  ¢eQl h¾Ve¢Vl A¡cnÑ ¢hQ¤É¢a La? 
 8, 10, 12, 14, 16 

L. 8.0 
M. 4.25 
N. 2.83 
O. 2.0 

 

4.  Qa¤bÑ¡wn ¢hQ¤É¢a qm  
L. jdÉL Hhw HL Qa¤bÑ¡wn ¢h¾c¤l jdÉÙÛ c§laÅl AdÑL 
M. ¢ae Qa¤bÑ¡wn ¢h¾c¤ Hhw jdÉLl jdÉÙÛ c§laÅl AdÑL 
N. ¢ae Qa¤bÑ¡wn ¢h¾c¤ Hhw HL Qa¤bÑ¡wn ¢h¾c¤l jdÉÙÛ c§laÅ 
O. ¢ae Qa¤bÑ¡wn ¢h¾c¤ Hhw HL Qa¤bÑ¡wn ¢h¾c¤l jdÉÙÛ c§laÅl AdÑL 

 

5.  A¡cnÑ ¢hQ¤É¢a qm  
L. h¾Vel Ns ®bL ®ú¡ll ¢hQ¤É¢a…m¡l hNÑl pj¢ø 
M. h¾Vel Ns ®bL ®ú¡ll ¢hQ¤É¢a…m¡l hNÑpj§ql Ns 
N. h¾Vel Ns ®bL ®ú¡lpj§ql ¢hQ¤É¢a…m¡l hNÑl Nsl hNÑj§m 
O. h¾Vel Ns ®bL ®ú¡l…m¡l ¢hQ§É¢apj§ql pj¢øl hNÑj§m 

 

6.  ü¡i¡¢hL h¾Vel ®rœ Ns  1  Hl jdÉ naLl¡ La…m¡ ®ú¡l b¡L? 
L. 34 
M. 50 
N. 68 
O. 95 
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A¡) lQe¡ J pjpÉ¡j§mL fÐnÀ 
7.  ¢eQl h¾V®el jdÉL Hhw Qa¤bÑ¡wn ¢hQ¤É¢a ¢eZÑu Ll¦ez fÐ¡ç gml hÉ¡MÉ¡ 

¢cez 

®nÐZ£hÉhd¡e 30-34 35-39 40-44 45-49 50-54 55-59  
¢éL¡u¾p£ (f) 2 4 8 6 5 3 N = 28 

 

8.  ¢eQl h¾Ve¢Vl Ns Hhw A¡cnÑ ¢hQ¤É¢a ¢eZÑu Ll¦ez fÐ¡ç gml a¡vfkÑ hÉ¡MÉ¡ 
¢cez 

®nÐZ£hÉhd¡e 20-25 26-31 32-37 38-43 44-49 50-55 56-61 62-67  
¢éL¡u¾p£ (f) 2 2 7 16 9 8 4 2 N = 50 

 

9.  ®L¡e h¾Vel ¢hoja¡ hma ¢L h¤Te? ¢hoja¡ f¢lj¡fl fÐu¡Se£ua¡ 
pwrf A¡m¡Qe¡ Ll¦ez 

10. ¢hoja¡l f¢lj¡fl jdÉ phQu ¢eiÑlk¡NÉ ®L¡e¢V? ®Le? 

p¢WL Ešl x 
1z M,  2z M,  3z N,  4z M,  5z N,  6z L 

7z  Q1 = 40.12, Q3 = 50.50, Q = 5.19 Hhw Q2= 44.50, f¡W-2 Hl phÑno 
Ae¤µRc ®cM¤ez 

8z  Ns = 43.78, A¡cnÑ ¢hQ¤É¢a = 9.54z (f¡W-5 Hl p¡lZ£ 3-5.3 ®cM¤ez gml 
hÉ¡MÉ¡l SeÉ f¡W-6 ®cM¤ez) 

9z  f¡W-1 ®cM¤ez 
10z  f¡W-5 Hhw 6 ®cM¤ez 

f¡W¡šl j§mÉ¡ue-4 fªx28 Hl (A¡) Awnl N¡¢Z¢aL pj¡d¡e  
 

®nÐZ£-hÉhd¡e X f x fX x = X  M f x 
95 - 99 
90 - 94 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 
45 - 49 
40 - 44 

97 
92 
87 
82 
77 
72 
67 
62 
57 
52 
47 
42 

3 
7 
6 
3 
9 
1 
3 
2 
7 
1 
7 
1 

+ 4 
+ 3 
+ 2 
+ 1 
0 
 1 
 2 
 3 
 4 
 5 
 6 
 7 

+ 12 
+ 21 
+ 12 
+ 3 
0 
 1 
 6 
 6 
 28 
 5 
 42 
 7 

24.7 
19.7 
14.7 
9.7 
4.7 
 .3 
 5.3 
 10.3 
 15.3 
 20.3 
 25.3 
 30.3 

74.1 
137.9 
88.2 
29.1 
42.3 
 .3 
 15.9 
 20.6 
107.1 
20.3 
177.1 
30.3 

                              N f = 50                     f x = 47           f x 743.2 
 
   

M = 77 + 5  
47

50
  

= 77  4.3 = 72.3 

Ns ¢hQ¤É¢a = 


 
fx

N
7432

50
14 86

.
.  
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