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YSs% ,xld úNd. fomd¾;fïka;=j 
,yq;ifg; guPl;irj; jpizf;fsk; 

 

w'fmd'i'^W'fm<& úNd.h$f.ngh.j. (cau; ju)g; guPl;ir- 2019 
 

kj ks¾foaYh$ Gjpa ghlj;jpl;lk 
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01' ^w& 1'  úYaf,aIs; m%;sM, jerÈ f,i w¾:l:kh lsÍu 
 2' fkd.e<fmk o;a; ikaikaokh i`oyd fhdod .ekSu 
 3' ixLHdk m%;sM, mlaI.%dyS f,i w¾:l:kh lsÍu 
 4' m%udKj;a yd idOdrK ^ksrEmH& ksheÈhla fhdod fkdf.k ks¾foaY bÈßm;a lsÍu 
 5' ksheÈh wNsk; mßÈ f;aÍu 
 6' ksjerÈ l%ufõo Ndú; fkdlr .Kkh lrk ñkqï weiqßka ks.ukj,g t<öu' 

^,l=Kq 03& 
 

   ^wd&  ^i) iDcq ksÍlaIK l%uh 
wkafõYlhka wod< lafIa;%h ;=< l%shdldß;ajh iDcqj ksÍlaIKh lrñka o;a; /ia    
lsÍu iDcq ksÍlaIK l%uh fõ' 

 
jdis 
 ksjroH;dj by< uÜgul mej;Su' 

 m%;spdr wkqmd;h by< uÜgul mej;Su 

 o;a;j, úYajikSh;ajh by< uÜgul mej;Su' 
 o;a;j, j,x.=;dj ;yjqre lsÍug fjk;a idlaIs wjYH fkdùu' 

 
wjdis 
 Ndú;h iSñ; ùu 
 ld,h yd msßjeh by< ùu 

 ,nd.kakd o;a; mqoa.,noaO ùug bv ;sîu' 

 Ndú; lrk ;dlaIKsl WmlrKj, .=Kd;aul Ndjh u; m%;sM, fjkia ùfï 
yelshdj 
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(ii) kdNs.; lKavdhï iïuqL idlÉPd l%uh  
o;a; /ia lr .; hq;= lafIa;%h ms<sn`o ±kqu iy w;a±lSï iys; l=vd mqoa., 
lKavdhula iu. idlÉPd lrñka o;a; ,nd .ekSfï l%uh kdNs.; lKavdhï 
idlÉPd l%uhhs' 
 
fuys§ úu¾Ilhd úiska wod< lKavdhfï idudðlhkag /ia lr .; hq;= o;a; ms<sn`o 
Wmfoia ,nd fokq ,efí' 

 
jdis 
 lreKq jvd;a .eUqßka wOHkh lsÍu i`oyd fhdod .; yels ùu' 

 wdl,am" úYajdi" w;a±lSï jeks .=Kd;aul o;a; ,nd .ekSug jvd;a iqÿiq l%uhla ùu' 

 wfkl=;a l%uj,g idfmalaIj msßjeh wvqùu 
 idlÉPd lsÍfï§ woyia yqjudre jk neúka m%;spdr wkqmd;h by< uÜgul mej;Su' 

 o;a;j, úYajdikSh;ajh jeä ùu' 
 wjYH m%udKd;aul o;a; ,nd .ekSfuka miq wu;r úia;rd;aul o;a; ,nd .ekSfï 

l%uhla f,i Ndú; l< yels ùu' 
 mqoa., iïuqL idlÉPd l%uh yd iei`§fï§ kdNs.; lKavdhï idlÉPd l%ufha§ 

tlajr jeä msßila iu. idlÉPd l< yels neúka ksheÈ ;ru úYd, lr .; yels 
ùu' 
 

wjdis 
 hï wruqKlg wod<j úúO woyia m%;spdr f,i ,eîu 

 ta ksidu o;a; úYaf,aIKh wmyiqùu 
 ks.ukj,g t<öu m%udo úh yels ùu 

 

(iii) úoHq;a o;a; /ia lsÍfï l%uh 
kj úoHq;a ;dlaIKsl l%u fuj,ï jYfhka fhdod f.k o;a; /ialsÍu úoHq;a 

o;a; /ia lsßfï l%uhhs' fuh E-reaserch f,i ye`Èkafõ' úoHq;a l%uh Ndú;fhka 
o;a; /ia lsÍug Ndú; l< yels m%Odk l%u lsysmhls' 

 mß.Kl wdY%s; iïuqL idlÉPd l%uh ^CAPI& 

 mß.Kl wdY%s; iajhx .Kka .ekSfï l%uh ^CASI& 

 úoHq;a ;eme,a ud¾.sl iólaIKh ^E mail Survey& 

 wka;¾cd, iólaIK ^Web Surveys& 
 
jdis 
 

 Ndú;h myiq ùu 
 jvd blaukska o;a; ,nd .ekSug yels ùu 

 msßjeh wvqùu 
 o;a; ixúOdkhg fhdod .ekSug myiqùu 

 cd;Hka;r jYfhka úisß isák mqoa.,hkaf.ka o;a; ,nd .ekSug yels ùu 
 
wjdis 
 m%;spdrlhdf.a mß.Kl ±kqu m%udKj;a fkdjk úg m%;spdr wkqmd;h wvqúh 

yels ùu 
 úYajdikSh;ajh wvqúh yels ùu' 

 kj ;dlaIKsl myiqlï fkdue;s wjia:dj, ksrEmH ksheÈhla ,nd .; 
fkdyels ùu' 

^,l=Kq 06& 
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^b& ^i&kdñl mßudKh 
 m%j¾. úp,Hhlg wod< Wm,dlaIKslh kdñl jYfhka mj;akd úg tu 

Wm,dlaIKslh m%j¾.SlrKh ^fjka lr y`ÿkd .ekSu& i`oyd muKla wNsu; 
mßÈ fla;dxl jYfhka ixLHd fyda ixfla; fhdod .kq ,nk w;r tfia 
/ialr .;a o;a; kdñl mßudKfha o;a; fõ' 

 tu fla;dxluh ixLHd u; .Ks; l¾u l< fkdyelsh' 
  Wod # mqñ;sß Ndjh   

- ia;%s   - 1 
- mqreI - 0 
-  

^ii&  ;rd mßudKh$l%udxls; mßudKh 
m%j¾. úp,Hhkag wod< Wm,dlaIKsl u; j¾.SlrKh fukau ikaikaokh 
l< yels mßÈ w¾:j;aj mjrkq ,nk fla;dxl ;rdjka f,i y`ÿkajkq ,nk 
w;r tu o;a; ;rd mßudKfha o;a; fõ' 

 

fuu ;rd w;r ksYaÑ; mßudKhla fkdmj;S' 
 

Wod # .Ks;h úIh i`oyd YsIHhl=f.a leue;a; úuiSu' jrKhg wod< fla; 
wxl i`oyka lsÍu' 

 b;d leu;s - 4 
 leu;sh     - 3 
 wlue;shs   - 2 
 b;d wlue;s  - 1 
 

 l%slÜ l%Svdfõ§ l%sSvlhka Tjqkaf.a olaI;djhka u; fY%aKs .; lsÍu' 
 
 
 

^iii&  m%dka;r mßudKh $wka;¾ mßudKh 
Y=kHhla mj;sk kuq;a th i;H Y=kHhla fkdjk idfmalaI ms<sfj< fukau 
iudk mr;r mj;sk .Ks;l¾u l< yels o;a;" wka;¾ mßudKfha o;a; fõ' 
fuys úp,Hh y`ÿkd .ekSu" úYd,;ajh ±laùu fukau ksYaÑ; m%dka;r o 
mj;S' 

  Wod # WIaK;ajh uekSug Ndú;d lrk  ℃ yd℉ 

  0℃ = 32 𝐹° 

  0𝐹° = −17.7746 ℃ 
  

^iv&wkqmd; mßudKh 
i;H Y=kHhla mj;sk m%dka;r w;r úYd,;ajh iudk jk ixLHd foll 
wkqmd;h w¾:j;ajk" ish¨ u .Ks;l¾u l< yels o;a; wkqmd; mßudKfha 
o;a; fõ' fuu mßudKfha m%j¾. úp,H y`ÿkd .ekSu úYd,;ajh ±laùu" 
ksYaÑ; m%dka;r mej;Su yd i;H Y=kHhla mej;Su hk ,laIK mj;S' 

  Wod # ,l=Kq"  jhi $wdhq ld,h 
   Wi"nr" wdodhï úhoï 

   ^,l=Kq 04& 
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 A l¾udka;h B l¾udka;h 
wdodhu m%;sY;h iuqÉÑ; 

m%;sY;h 
mqoa.,hka 
.Kk 

m%;sY;h iuqÑ; 
m%;sY;h 

mqoa.,hka 
.Kk 

m%;sY;h iuqÉÑ; 
m%;sY;h 

10 5 5 14 56 56 08 32 32 
30 15 20 05 20 76 07 28 60 
40 20 40 01 04 80 06 24 84 
44 22 62 03 12 92 02 08 92 
76 38 100 02 08 100 02 08 100 

 

   ^B& (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^ii& fuu f,dfrkaia jl% fol tlsfklska fÊokh jk neúka jvd;a ksjerÈ iei`§ula 
i`oyd .sks ix.=Klh Ndú; l< hq;=h' 

tfia jQj o A jl%h u.ska B jl%h fÊokh ùfï§ A jl%fhka bj;a jk fldgfia 

j¾.M,hg jvd jeä j¾.M,hla iys; fldgila A jl%hg we;=<;a ù we;s neúka A 

lKavdhfï mqoa.,hka w;r wdodhu fn§ hdfï jeä úIu;djka mj;sk nj meyeÈ,sj 
fmfka' 

A lKavdhfï mqoa.,hkaf.ka 76]la fj; uq`M wdodhfuka 20] fn§ f.dia we;s w;r" 
b;sß 80]la jk úYd, wdodhï fldgila 24] jk mqoa.,hka iq`M;rhla w;r fn§ 
f.dia we;' 

tfy;a B lKavdhfï mqoa.,hkaf.ka 60] uq`M wdodhfuka 20] fn§ f.dia we;s w;r 

wdodhfuka b;sß 80]" mqoa.,hkaf.ka 40] fj; flakaø.; ù we;'ta wkqj A 

lKavdhfï wdodhï jHdma;sh jeä úIu;djla fmkajhs' 
^,l=Kq 07& 
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02' ^w& l=ál;dj 

 jHdma;shl wiuñ;sl nj fyj;a iuñ;sl nfjka ÿria ùu l=ál;dj kï fõ' 
 

 úp,Hhl jHdma;sh ksrEmkh flfrk ixLHd; jl%h Wmßu ,laIfhka ol=Kq mig we§ 
mj;S kï th Ok l=ál jHdma;shla jk w;r th jïmig we§ mj;S kï iDK l=ál 
jHdma;shls' 
 
 
 
 
 
 
 
 
 
 
 
 
 

jl%suh #-úp,Hhl jHdma;sh ksrEmKh lrk ixLHd; jl%fhys uqÿka nfjys ;ru tys  
jl%suh kï fõ' m%u; jHdma;shlg idfmalaIlj jl%sufhys iajNdjh m%ldY lrkq 
,nhs' 

 
iu jl%su yevhla .kakd m%u; jHdma;shg idfmalaIj jl%sufhys m%Odk wdldr 3 ls' 
 1' l+g jl%su 
 2' iu jl%su 
 3' Ñmsg jl%su 
 
 
 
 
 
 
  

Mo   <  Md    <𝑥̅      𝑥̅  < Md <Mo 
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m'm%d' ixLHd;h iuqÉÑ; 
ixLHd;h 

10 - 19 08 08 

20 - 29 12 20 

30 - 39 20 40 

40 - 49 35 75 

50 - 59 20 95 

60 - 69 05 100 

 

 P10 =  L1 + [
10𝑛
100

−𝑓𝑐

𝑓𝑝𝑚
] 𝑐 

 

  = 19.5 + [
10−08

12
] 10 

 
  

= 19.5 +  
2

12
  x 10 

 

= 19.5 + 1.67 
 

= 21.17 

 
 
 
 
 
 
 
 

P50 = L1 + [
50𝑛
100

−𝑓𝑐

𝑓𝑝50
] 𝑐 

   

= 39.5 + [
50−40

35
]10 

 
 

= 39.5 + [
10

35
]10 

 

= 39.5 + 2.857 
 

= 42.357 

 

P90 = L1 + [
90𝑛
100

−𝑓𝑐

𝑓𝑝90
] 𝑐 

   

= 49.5 + [
90−75

20
]10 

 
 

= 49.5 + [
15

2
] 

 

= 49.5 + 7.5 
 

= 57.0 
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  SKp =  
P90+P10−2P50

P90−P10
 

 

 =  
57.0 +21.17− 2 x 42.36

57.0−21.17
 

 

 =  
78.17− 84.72

35.83
 

 

=  
−6.55

35.83
 

 

= -0.18fuh iDK l=ál jHdma;shls' 
 

^,l=Kq 06& 
     ^wd&  fiajlhska    fiaúldjka 

  CV  = 55%    CV  = 60% 

  S  = 22    S   = 15 

  CV = 
s

x̅
x 100   CV = 

s

x̅
x 100 

 

55 = 
22

x̅
x 100   60 = 

15

x̅
x 100   

 

  𝑥̅ = 
22

55
x 100             𝑥̅ = 

15

60
x 100 

 

 

𝑥̅ = 40     𝑥̅ = 25 
 

  n1 = 80     n2 = 20 

 

x =
𝑛1𝑥̅1+𝑛2𝑥̅2

 𝑛1 + 𝑛2
 

 

 =
80 x 40 +20 x 25

80+20
 

                           =
3200 + 500

100
 

 

=
3700

100
 

 

x = 37  
^,l=Kq 04& 
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     ^b&   

Wi ^w.,a& YsIHhska 
.Kk ^f& 

uOH 
w.h ^x& 

u u2 fu fu2 fc 

58 - 60 10 59 -2 4 -20 40 10 

61 - 63 20 62 -1 1 -20 20 30 

64 - 66 30 65 0 0 0 0 60 

67 - 69 20 68 1 1 20 20 80 

70 - 72 15 71 2 4 30 60 95 

73 - 75 05 74 3 9 15 45 100 

 100    25 185  

 

 uOHkHh    uOHia:h 

 x̅ = 𝐴 + (
∑𝑓𝑢

∑𝑓
) 𝐶   𝑀𝑑 = 𝐿1 + (

𝑛
2

−𝑓𝐶

𝑓𝑚
) 𝐶 

 

= 65 + (
25

100
) 3       = 63.5 + (

100

2
−30

30
) 3 

 

 x̅ = 65.75    = 63.5 + 
20

30
x 3  

 

       = 65.5 

 

 ud;h      iïu; wm.ukh 
  

 Mo= 𝐿1 + (
𝛥1

𝛥1+𝛥2
) 𝐶    𝑆 = 𝐶 √[

∑𝑓𝑢2

∑𝑓
− (

∑𝑓𝑢

∑𝑓
)

2

] 

  
 

 = 63.5 + (
10

10+10
)  3    𝑆 = 3 √[

185

100
− (

25

100
)

2

]  

 

 = 63.5 +  (
30

20
)     𝑆 = 3 √[1.85 − 0.0625 ]  

 

 = 63.5 + 1.5     𝑆 = 3 √1.7875  

 = 65      𝑆 = 4.01 

 

 

 𝑆𝑘1 =
X̅− 𝑀0

S
   fyda 𝑆𝑘2 =

3(X̅− 𝑀𝑑)

S
 

 

  = 
65.75−65

4.01
           = 

3(65.75−65.5)

4.01
 

  

    𝑆𝑘1 = 0.187                                              𝑆𝑘2 = 0.187 

 

 fuh Ok l=ál jHdma;shls' 
 

^,l=Kq 10& 
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03' ^w& ld,h wkqj fyda N+f.da,Sh msysàu wkqj fyda fjk;a idOlhla wkqj tla úp,Hhla fyda 

iïnkaê; úp,Hh iuqyhl fjkiaùu m%udKd;aulj uek ±laùu i|yd Ndú;d flfrk 
ixLHdk ñKqu o¾Yl ixLHdjla f,i ye`Èkafõ' idudkHfhka fuh ishhg m%udKhla 
f,i m%ldY lrhs' 

 
 

 ,eiamsh¾ ñ, o¾Ylh 
mokï j¾Ifha NdKav meila i`oyd fok ,o j¾Ifha uq`M úhou mokï j¾Ifha§ tu 
NdKav mei i`oyd uq`M úhoug ork wkqmd;h m%;sY;hla f,i m%ldY l< úgth 
,eiamsh¾ ñ, o¾Ylh f,i ye`Èkafõ' 
 

   𝐿𝑃𝑛/𝑜 =
∑𝑝𝑛𝑞0

∑𝑝0𝑞0
X100 
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mdfIa ñ, o¾Ylh 

fok ,o j¾Ifha§ mßfNdackh lrkq ,nk m%udKhkays uq`M úhou" tu m%udKhkaf.a 
mokï j¾Ifhys uq`M úhoug ork wkqmd;h m%;sY;hla f,i m%ldY l< úg th mdfIa 
ñ, o¾Ylh f,i ye`Èkafõ' 

   𝑃𝑃𝑛/𝑜 =
∑𝑝𝑛𝑞𝑛

∑𝑝0𝑞𝑛
X100 

^,l=Kq 03& 
 

^wd&    

whs;uh 
mokï j¾Ih j¾;k j¾Ih 

po qo po qn pn qo pn qn ñ,  m%udKh ñ, m%udKh 

A 6 50 10 56 300 336 500 560 

B 4 60 6 60 240 240 360 360 

C 2 100 2 120 200 240 200 240 

D 8 40 12 80 320 640 480 960 

E 10 30 12 24 300 240 360 288 

     1360 1696 1900 2408 
 

I. ,eiamsh¾ ñ, o¾Ylh    II. mdfIa ñ, o¾Ylh  

 𝐿𝑃𝑛/𝑜 =
∑𝑝𝑛𝑞0

∑𝑝0𝑞0
X100    𝑃𝑃𝑛/𝑜 =

∑𝑝𝑛𝑞𝑛

∑𝑝0𝑞𝑛
X100 

 

  =
1900

1360
x 100     =

2408

1696
x 100 

   

= 139.7       = 141.98  

       =  142 
 

III. *sI¾ ñ, o¾Ylh     IV. ud¾I,a tÊj¾;a ñ, o¾Ylh  

 FPn/o √𝐿𝑃𝑛/𝑜  𝑋  𝑃𝑃𝑛/𝑜    MEPn/o=
∑𝑝𝑛(𝑞𝑜+𝑞𝑛)

∑𝑝0(𝑞𝑜+𝑞𝑛)
x 100  

 

  = √139.7 x 141.9     =
4308

3056
x 100 

   

= 140.79      = 140.96 

=  140.8      =  141 
 

^,l=Kq 05& 
 

 Po(qo+qn) Pn(qo+qn) 

 636  1060 

480  720 

440  440   ∑Pn. ½(qo + qn) 

960  1440   ∑Po. ½(qo + qn) 

540  648 

3056  4308 

 
 
 
 

     = 4308  3056 

        3056  4308 

     = 1 

ME Pn/o=     x100   

  x  ME Pn/o x MEPo/n =   
∑Pn (qo + qn) 

∑Po (qo + qn) 

∑Po (qo + qn) 

∑Pn (qo + qn) 
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 ud¾I,a tÊj¾;a ñ, o¾Ylh ld, m%;sj¾; mÍlaIdj ;Dma; lrhs'  
 
 
  
 
 

     = 4308  4104 

        3056             3260 

     = 1.7746 

     
 
   
 

= 2408  

        1360 

     = 1.7705 
 

ud¾I,a tÊj¾;a ñ, o¾Ylh idOl m%;sj¾; mÍlaIdj ;Dma; fkdlrhs' 
^,l=Kq 02& 

 
 

 

03'  ^b& iudk yd wkqhd; ld, m%dka;rhkays§ hï úp,Hhla i`oyd /ia lr we;s o;a; iuqyhla  
ld,fY%aKshla f,i ye`Èkafõ' 

 

t1, t2, t3 ..... tnhk ld, m%dka;rhkays§ Ykï úp,H i`oyd /ia lr we;s o;a; y1, y2, y3 

..... ynfõ" kï y1, y2, y3 ..... ynhkq ld,fY%aKshl fõ' 
 

m%fhdackh 
1' w;S; o;a; úYaf,aIKh lr wkd.; mqfrdal:khka isÿ lsÍu' 
2' wkd.; wf,ú ie,iqï yd ksIamdok ie<iqï ilia lsÍu 
3' ld,fY%aKs úp,Hh flfrys n,mdk ixrpl y`ÿkd .; yels ùu' 
4' ld,fY%aKs folla fyda lsysmhla ixikaokh l< yels ùu' 

 
pdl%sl úp,kh #- ld,fY%aKshl j¾Ihlg jvd jeä ld, m%dka;rhkaj,§ È.=ld,Sk  

Wmk;sh jgd isÿjk foda,k pdl%sl úp,khkafõ' 
   Wod #-  wd¾Ól W;amd; yd wjmd;" isú,a hqoaO" foaYmd,ksl fjkiaùï"  

kj ksIamdok y`ÿkajd§ï fujeks úp,khkag fya;= fõ' 
 

 wd¾;j úp,kh #- j¾Ihlg jvd wvq ld, m%dka;rhkays§ ld,fY%aKshl flá ld,Skj  
  mqkrdj¾;j isÿ jk úp,khka wd¾;j p,kfõ' 

 

Wod #-  foaY.=Ksl fjkia ùï" W;aij yd isß;a úß;a" mqoa., mej;=ï  
rgdjka  fujeks úp,hkag fya;= fõ' 

^,l=Kq 05& 
03' ^B& i jd¾Isl Wmk;s f¾Ldj 

  Y = 840 + 72   x   uq,h 2005 
   udisl Wmk;s f¾Ldj 

Y  = 840   +  72  x 

           12        144 

 

  Y = 70 + 0.5X uq,h 2005 cq,s 01 

ME Pn/o x MEQn/o =   
∑Pn (qo + qn) 

∑Po (qo + qn) 

∑Qn (po + pn) 

∑Qo (po + pn) 
  x   

  x100   

  x100   

Vn/o            =   
∑Pnqn 

∑Poqo 

  x   
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 ii  2011 jifrys Tlaf;daïn¾ udih i|yd x = 75.5 

Y = 70 + (0.5 x 75.5) 

    = 70 + 37.75 

    = 107.75      fyda  
 

uq,h 2006 ckjdßhg f.k .sh úg 

  𝑌 = 70 + 0.5 [𝑥 + 6.5] 

     = 70 + 0.5x 3.25 

  𝑌 = 73.25 + 0.5𝑥     uq,h 2016 ckjdß 15 
 

       2011 jif¾ Tlaf;dan¾ udih i|yd x = 69 

𝑌 = 73.25 + 0.5 x 69 

= 73.25 + 34.5 

= 107.75 

^,l=Kq 05& 
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04' ^w&(i) ∑X = 200  ∑Y = 400 

  ∑X2 = 4120  ∑Y2 = 16346 

  ∑XY = 8193 

 

 𝑟 =
𝑛𝛴XY−∑X∑Y

√[𝑛𝛴X2 −(𝛴X)2][𝑛𝛴Y2−(𝛴Y)2
 

 

         𝑟 =
10 x 8193−200 x 400

√[10 x 4120− −(200)2][10 x 16346 −(400)2]
 

 

𝑟 =
81930 − 80000

√[41200 − 40000 ][163460 − 160000  ]
 

 

 𝑟 =
1930

√[1200 𝑋 3460]
 

 

𝑟 =
1930

√4152000
 

 

𝑟 =
1930

2037.6
 

 

𝑟 = 0.9471 =  0.95 

 

  mÍlaIK ,l=Kq yd wf,úh w;r m%n, Ok f¾Çh iïnkaOhla mj;shs' 
 
  fyda 
  my; iQ;%h Ndú;fhka o .Kkh l< yelsh' 
 

  𝑟 =
∑XY−

∑XY

𝑛

√(∑X2−
(∑X)2

𝑛
)(∑Y2−

(∑Y)2

𝑛
)

 

 
   

 ^ii& 𝛽̂1 =
n∑XY−∑X∑Y

𝑛∑X2
−(∑X)2

 fyda  𝛽̂1 =
∑XY−

∑𝑋∑𝑌
𝑛

∑X2
−

(∑X)
2

𝑛

 

   

  = 
10 x 8193 − 200 x 400

10 x 4120 − 200 x 200
 

  

= 
81930 − 800000

41200 − 40000
  

     

  = 
1930

1200
 

𝛽̂1 = 1.608 
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  𝛽̂0         = 𝑦̅ − 𝛽̂1𝑥̅ 

   = 40 - 1.608 x 20 

   = 40 - 32.16 

   = 7.84  

 

   m%;smdhk f¾Ldfõ iólrKh 

         𝑦̂ = 7.84 + 1.608x 

^,l=Kq 04& 

^iii& 𝑅2 = 𝛽̂
1

2
[

𝑛𝛴X2−(∑X)2

𝑛𝛴Y2−(∑Y)2
]fyda  

 

 R2 = r2neúka  r = 0.9471 

 

r2 = R2neúka  R2 = (0.9471)2 
 

R2 = 0.8969 

 
mrdhka; úp,Hfha uq`M úp,kfhka 89]la m%;smdhkh u`.ska úia;r flfrk neúka  
wkqiSykh lrk ,o m%;smdhk f¾Ldj fhda.H fõ' 

^,l=Kq 2& 
 ŷ = 7.8 + 1.61x 

           30 = 7.8 + 1.61x 

   30 - 7.8 = 1.61 x 

22.2/1.61 = 13.78 

   x = 13.8 

   x = 14  wju mÍlaIK ,l=K 14 fõ' 
^,l=Kq 01& 

 

^wd& ^i& iïNdjkd úp,kh yd mejßh yels úp,kh 
 

ksIamdok l%shdj,sh ;=< mj;sk úúO iiïNdù fya;=ka u; we;s jk ffki¾.slj 
mj;sk md,kh l< fkdyels úp,khka iiïNdù úp,khka fõ' 
  Wod #- wd¾ø;djfha we;s jk fjkialï 
  WIaK;ajfha we;s jk fjkialï 
iiïNdù fya;=ka tlsfklska iajdh;a; jk w;r tajd wkdjrKh lr .ekSug;a 
bj;a lsÍug;a wmyiq fõ' 
 
y`ÿkd.; yels fya;=ka u; ksIamdokhl .=K;ajfha we;sjk úp,khka mejßh yels 
úp,k fõ'  

Wod #-hka;% iq;% wn,ka ùu fyda laIh ùu" Y%ñlhd fjfyig m;aj isàu" hka;% kv;a;= 
fkdlsÍu" fodaI iys; wuqøjH Ndú;h jeks fya;=ka ksid fuu úp,k yg.; yel' 
fïjd wkdjrKh lr .; yels fukau md,kh l< yels fõ' 

^,l=Kq 02& 
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 ^ii&  l%shdj,s md,kh yd ksIamdÈ; md,kh 
ksIamdok l%shdj,sh w;r;=r ksIamdokh lrk NdKav mQ¾j ksYaÑ; m%ñ;Skag wkql+, 
±hs fidhd ne,Sfï l%shdoduh l%shdj,s md,khhs' l%shdj,s md,kh"md,k igyka u`.ska 
isÿ l< yelsh' 

 
ksIamdÈ; f;d.hl fyda wuqøjH f;d.hl .=Kd;aulNdjh mQ¾j ksYaÑ; m%ñ;Skag 
wkql+,±hs mÍlaId lsÍu i`oyd fidhd ne,Su ksIamdÈ; md,khhs' ksIamdÈ;h md,kh 
lrkq ,nkafka ms<s.ekqï ksheÿï ie,eiaula u.sks 

^,l=Kq 04& 
 ^b&   C igyk 

ksYaÑ; j¾.M,hla iys; ksIamdÈ; tallhl mj;sk m¿ÿ ^fodaI& ixLHdj md,kh 

lsÍu i|yd fhdod.kq ,nk md,k igykC igyk fõ' 

    CL = C  

  UCL = C  + C3  

  LCL  = C  - C3  

 

Uigyk 
Wmdx. lSmhlska iukaú; ksIamdÈ; tallhl mj;sk fodaI ixLHdj md,kh lsÍu 

i|yd fhdod .kq,nk md,k igyk Uigyk kï fõ' wod< ksIamdok tallh Wm 

fldgia jYfhka fjkafldg tu tla tla fldgil we;s fodaI ixLHdj UjYfhka 

.Kkh lrñka Uigyk ks¾udKh lrhs' 

  CL = u  

  UCL  = u +  3√𝑢̅ 

  LCL  = u −  3√𝑢̅ 

^,l=Kq 02& 

 ^b& CL= C      

  C    = 
∑C

  

   

  C    = 
40

10
   

       = 4 

  CL   = C  

          = 4   

UCL = C  + C3  

          =  4 +   3 4  

          =  4 +  3 x 2 

UCL =  10 
 

LCL    = C  - C3   

   = 4 - 3 x 2  

   = 4 - 6 

   = - 2 

   = 0 

   ksheÈ .Kk  



YS% ,xld úNd. fomd¾;fïka;=j    ryiH f,aLkhls' 

31 - jHdmdr ixLHdkh ^,l=Kq §fï mámdáh&kj ks¾foaYh| w'fmd'i' ^W'fm<& úNd.h - 2019|wjika ixfYdaOk we;=<;a l< hq;=j we;' 26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C igykg wkqj ish¨ u ksheÈ ,laIH md,k iSud ;=<mj;sk neúka l%shdj,sh md,kfha  
mj;shS' 

^,l=Kq 04& 
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5' ^w& wdÖ¾K l,amsl m%fõYh 
iiïNdú mÍlaIKhl úh yels ish¨ u m%;sM, wfkHdakH jYfhka nysIaldr yd iuNjH 
jk úg" tu m%;sM, we;=<;a ksheÈ wjldYh u; w¾: olajk ,o lsishï isoaêhlg mlaIj 
,eìh yels m%;sM, .Kk" ksheÈ wjldYfha uqq`M m%;sM, .Kkg olajk wkqmd;h tu 
isoaêh isÿùfï iïNdú;dj nj wdÖ¾K l,amsl m%fõYh u.ska m%ldY fõ' 

 
iSud #- 1' m%;sM, iuyjH fkdjk úg fhÈh fkdyels ùu 

  2' iiïNdú mÍlaIKhl ksheÈ wjldYh wmßñ; jk úg fhÈh fkdyels ùu' 
 
 idfmalaI ixLHd; msúiqu 

hï iiïNdú mÍlaIKhla i¾jiu ;;a;ajhla hgf;a jdr 𝑛 .Kkla mqkrdj¾:j isÿ 

lsÍfï§" hï isoaêhlg mlaImd; m%;sM, ,eìh yels jdr .Kk 𝑚 kï" 
𝑚

𝑛
u.ska idfmalaI 

ixLHd;h ,efí' mÍlaIKh isÿ lrk jdr .Kk jeä lr f.k hdfï§ fuu idfmalaI 
ixLHd;h ksh; w.hlg t<fUk w;r" th tu isoaêh isÿùfï iïNdú;djh f,i 
ie,fla' 

 

iSud #- 1' mÍlaIKhla mqkrdj¾;j isÿ l< fkdyels úg fhdod.; fkdyels ùu' 
2' i¾jiu ;;ajhla hgf;a mÍlaIKh mqkrdj¾;j isÿ l< fkdyels úg fhdod  
.; fkdyels ùu' 

^,l=Kq 04& 
 

   ^wd& P(A)  = 1 2⁄ ,  P(A ∪ B) = 3
4⁄ ,  P(B') = 5

8⁄  

  

P(B)  = 1 - P(B') 

  = 1 - 5 8⁄  

  = 3 8⁄  

 

 P(A∪ B)    = P(A) + P(B) - P(A∩ B) 

                  ¾  = ½ + 3
8⁄ -  P(A∩ B) 

          P(A∩ B) = ½ + 3
8⁄ - ¾ 

   = 
4+3−6

8
 

 

           P(A∩ B) = 1 8⁄  

 

 ^i& P(A1∩B1)   = P(A∪ B)1 

   = 1 - P(A∪ B) 

    = 1 - ¾  

   = ¼  
 

                  P(A1∪B1)  = P(A∩ B)1 

   = 1 - P(A∩ B) 

   = 1 - 1 8⁄  

    = 7
8⁄  
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       P(B∩A1)  = P(B) - P(A∩ B) 

   =  3 8⁄    - 1 8⁄  

   = 2
8⁄  

    = ¼  
 

 

 ^ii&A yd B iajdh;a; kï  P(A) . P(B) = P(A∩ B)  úh hq;=h' 

  P(A) x P(B) = ½ x 3
8⁄  

              = 3

16
  

    P(A∩ B)     = 1
8⁄  

  P(A∩ B)   ≠ 𝑃(𝐴). 𝑃(𝐵) 
 

  A yd B isoaê iajdh;a; fkdfõ' 
^,l=Kq 04& 

5' ^b& m<uq wxYh      fojk wxYh 

 ksIamdok bxðfkarejreka .Kk=  5  ksIamdok bxðfkarejka .Kk = 4 

 kv;a;= bxðfkarejka .Kk =  3  kv;a;= bxðfkarejka .Kk = 5 
 
 ksIamdok bxðfkarejl= iy kv;a;= bxðfkarejrhl= ùfï iïNdú;dj 

  = 
9C1 X 8C1

17C2
 

 

= 
9!

8!.1!
x

8!

7!.1!
 

 

17!

15! .2!
 

 

= 
9 x 8

17 x 8
= 

72

136
 

 

= 
9

17
 

 

= 0.529 
 

fyda 

  = ½ [
5C1 X 3C1

8C2
 + 

4C1 X 5C1

9C2
] 

 

  = ½ [
5 X 3

28
 + 

4 X 5

36
] 

 

= ½ [
15

28
 + 

20

36
] 

 

= 
275

504
 

 

= 0.546 

^,l=Kq 04& 
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5' ^B& uq`M iïNdú;d kS;sh 

A1, A2, A3 ...... An hk wfkHdakH jYfhka nysIaldrl yd iduQysl jYfhka ksrjfYaI 

isoaê n iuqyhla hhs o B hkq tu ksheÈ wjldYfhys fjk;a ´kEu isoaêhla kï B 

isoaêh isÿùfï iïNdú;djh uq`M iïNdú;d kS;sh kï fõ' ta wkqj" 
 

P(B) = P(A1). P(BA1) + P(A2). P(BA2) +...........+ P(An). P(BAn) 

 

P(B) =


n

i 1

P(Ai) . P (BAi) u.ska m%ldY l< yelsh' 

 

fíhia m%fïh 

by; ksheÈ wjldYfhys B isoaêh isÿù we;s nj okakd úg AJkï isoaêh isÿùfï 
iïNdú;djh  

𝑃(𝐴𝑗𝐵) =
𝑃(𝐴𝑗) ⋅ 𝑃(𝐵𝐴𝑗)




n

i 1

𝑃(𝐴i) ⋅ 𝑃(𝐵𝐴i)

 

f,i m%ldY l< yelsh' 
^,l=Kq 03& 

 

A # frda.h ksjerÈj y`ÿkd .ekSu 

 B # frda.h ksjerÈj y`ÿkd fkd.ekSu 

 D # frda.shd ñh hEu 

           A            B 

 
   

        D 

 
 
 

 P(A)   = 0.8  P(B)  = 0.2    

 P(DA)  = 0.3  P(DB)  = 0.7 

 P(D)  = P(A). P(DA) +  P(B) . P(DB) 

  = 0.8 x 0.3 + 0.2 x 0.7 

  = 0.24 + 0.14 

  = 0.38 
 

 P(AD) = 
P(A).P(DA)

P(D)
 

  = 
0.8 x 0.3

0.38
 

 

  = 
0.24

0.38
 

 

= 
24

38
 

 

= 
12

19
 

^,l=Kq 05& 
 

0.8  0.2 

0.3   0.7 
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6'  ^w& tlsfklska iajdh;a; keyeiqï n ixLHdjlska tla tla keyeiqu m%;sM, follska muKla 

iukaú;jk úg yd id¾:lh ,eîfï iïNdú;dj p iEu keyeiqul§u iudk jk úg 

id¾:lhka XixLHdjla ,eîfï iïNdú;djh 

 P(X = x) = nCx 𝑝
x𝑞𝑛−x   u.ska ,ndfoa' 

   

fuys x = 0, 1, 2, ...... n 

         q = (1 - p) 

 

fldkafoais 

 1' mÍlaIKh ksYaÑ; nkeyeiqï ixLHdjlska iukaú; ùu' 
 2' tla tla keyeiqu id¾:lh iy wid¾:lh hk m%;sM, follska muKla iukaú; ùu' 

 3' tla tla keyeiqfï§ id¾:lh ,eîfï iïNdú;dj p iudk ùu' 
 4' tla tla keyeiqu wka ish¨ u keyeiqïj,ska iajdh;a; ùu' 

  x : fodaI iys; weK .Kk 

  n = 10  P = 0.2  q = 0.8 

  x ~ B (10, 0.2) 
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  P(X=x) = nCx
𝑝𝑥𝑞𝑛−𝑥

 

P(X = x) = 10Cx
(0.2)

𝑥
(0.8)

10−𝑥
 x = 0, 1 , 2 , 3 .... 10 

 

  fojk ksheÈh .ekSfï iïNdú;djh = P( x = 1) + P(x = 2) 

       = 0.2684 + 0.3020 

       = 0.5704 

^,l=Kq 06& 
 

^wd& ld,h yd wjldYhu; w¾: olajk ,o lsishï isoaêhla iiïNdùj isÿjk jdr .Kk X 

u.ska ±lafõ kïXys iïNdú;d jHdma;shg wod< iïNdú;d Y%s;h  
 

P(X = x) = 
e  

x

𝑥 !
 

 

  fuys x = 0, 1 , 2 .................... 

            e = 2.7183 

 ksoiqka  
 1' ñks;a;=jl§ ÿrl:k yqjudrejlg ,efnk ÿrl:k weu;=ï .Kk 
 2' mehl§ nexl= ljqkagrhlg meñfKk .Kqfokqlrejka ixLHdj 
 3' uqøs; fmd;l msgqjl we;s uqøK fodaI .Kk 
 

 ^i& =
1

2
T 

    =
1

2
x 6 

    =3 

                  P(X = x) = 
e  

x

𝑥 !
 

  

  = 
e−33𝑥

𝑥!
  x= 0, 1, 2 ......... 

 I     P(X = 0) = 0.0498 

 

 II    P(X ≥3)   = 1 - [P(x = 0) + P (x = 1) + P(x =2)] 

    = 1 - [0.0498 + 0.1494 + 0.2240] 

    = 1 - 0.4232 

    = 0.5768 

 

 III              
e

−
1
2

T
(

1

2
T)

0

0!
   = 0.9 

                e−
1

2
T
= 0.9 

     log10 e−
1

2
T    = log10 0.9 

 

−
1

2
𝑇  log10 𝑒    = log10 0.9 

 

−
1

2
𝑇  x 0.4343 = − 0.0458 
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T  = 
0.0458 x 2

0.4343
 

 

 = 
0.0916

0.4343
 

 

 =  0.2109 

;;amr .Kk =  0.2109 x 60 

  = 12.654 

  = 12 

^,l=Kq 06& 
 

^b& m%u; jHdma;sfha m%fhdack 
1' fndfyda ika;;sl úp,Hhka m%u;j úisfrk neúka ta wdY%s; iïNdú;d .eg`M úi§u 

i`oyd m%u; jHdma;sh fhdod .; yels ùu' 
2' úúO fldkafoaisj,g hg;aj wfkl=;a iïNdú;d jHdma;Ska m%u; jHdma;sh u.ska 

ikaksl¾IKh l< yels ùu' 
3' fndfyda ksheÈ ixLHd;Ska m%u;j fyda wdikak jYfhka m%u;j jHdma;jk neúka 

ixLHdk wkqñ;skays§ m%u; jHdma;sh fhdod.; yelsùu' 
4' ixLHdk ;;a;aj md,kfhaoS md,l iSud .Kkh lsÍu i`oyd m%u; jHdma;sh fhdod .; 

yels ùu' 
 

x : úÿ,s n,anhl wdhq ld,h 

𝜇= 500  = 45 

 x ~ N (500, 452) 

 
 
  
 
 
 

 

         I            Z = 
x−μ

σ
    P(x > 570) = P(Z > 1.56) 

 

Z = 
570−500

45
           = 0.5 - 0.4406 

Z = 
70

45
            = 0.0594 

 

Z = 1.56   n,an m%;sY;h = 0.0594 x 100%  

      = 5.94% 
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 II  

 

 

 

 

Z = 
x−μ

σ
  Z  = 

x−μ

σ
  P(485 < x < 515) = P (-0.33<Z<0.33) 

 

  Z1 = 
485−500

45
  Z2 = 

515−500

45
        = 0.1293 + 0.1293 

 

  Z1 = 
−15

45
  Z2 = 

15

45
        = 0.2586 

 

Z1 = -0.33  Z2 =0.33   m%;sY;h  = 0.2586 x 100%
  

              = 25.86% 

 

 III   

 

 

 

 

 

 

Z  = 
x−μ

σ
        Z = 1.65 f,i f.k we;akï 

        1.64  = 
x−500

45
  fyda  1.64  = 

x−500

45
 

    x = 500 + 73.8        x = 500 + 74.25 

    x = 573.8         x = 574.25 
^,l=Kq 08& 
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07'  ^w&(i) ia;D; iiïNdù kshe§u 

tall N j,ska hqla; ix.ykhla tall N1, N2 ... NLj,ska hqla; Wm ix.yk $ia;D;"L 

m%udKhlg fn§fuka miq tla tla ia;rfhka iajdh;a; f,i ir, iiïNdù ksheÈh 
ne.ska f;dard .ekSfuka iukaú; jk kshe§ï l%shdj,sh ia;D; iiïNdù kshe§u 
hkqfjka ye`Èkafõ' 
 

 jdis 
 ksheÈh u`.ska ix.ykh jvd;a fyd`Èka ksrEmKh lrhs' 

 ix.ykh úYd, jYfhka l=ál wjia:dj,§ ksheÈhla f;aÍu i`oyd jvd;a iqÿiqfõ' 

 iudcd;Sh fkdjk ix.ykhlska ksrEmH ksheÈhla ,nd .; yels ùu' 
 tla tla ia;r i`oyd o fjk fjku mrdñ;s ksudkh l, yels ùu' 

 ksheÈ iólaIK lghq;= mßmd,kh lsÍu myiq fõ' 
 

wjdis 
 ksheÿï rduqjla fkdue;s j kshe§u l< fkdyels ùu' 

 úYd, jYfhka uqo,a" ld,h iy Y%uh jeh jk l%uhla ùu' 

 ia;r tlsfkl fÊokh jk wjia:dj,§ Ndú; l< fkdyelsh' 
 ix.yKh ,dlaIKslj,g wkqj iucd;Sh jk mßÈ ia;rj,g fjka lsÍfï ÿIalr;d 

mej;Su' 
 

(ii) fmdl=re kshe§u 
ix.ykh fmdl=re jYfhka ldKav lr ir, iiïNdù f,i f;dard .;a fmdl=rej, 
ish¨u ksheÿï tall ksheÈhg we;=<;a lr .ekSu fmdl=re kshe§u fõ' fmdl=re jYfhka 
ldKav lsÍfï§ ldKavh ;=< úp,kh jeä jk wdldrhg iy ldKav w;r úp,kh 
wvqjk wdldrhg l< hq;= fõ'  
 
jdis 
 jvd;a kuHYs,S kshe§fï l%uhla ùu' 

 úu¾Yk lghq;= i`oyd jeh jk msßjeh wvqùu' 
 kshÿï rduqjla fkdue;s úg jqjo kshe§u isÿ l< yelsh' 

 ix.ykh iajNdúlju fmdl=re jYfhka we;s úg jvd myiq kshe§fï l%uhla ùu' 
 

wjdis 
 wfkla kshe§ï l%uj,g idfmalaIj ksrjoH;djfhka wvq kshe§fï l%uhla ùu' 

 mqoa., noaO;djhla jeä ksheÈ l%uhla ùu ^ix.kh fmdl=rej,g fn§u hkdÈfha §& 
 

(iii) fldgia kshe§u 
ix.ykh hï ,dlaIKsl lsysmhlg wkqj ldKav lr ta tla tla ldKavh ;=<ska ;SrKh 
lrk ,o kshÿï tall m%udKhka wkafõlaIlhdf.a wNsu;h mßÈ f;dard .ekSfï 
l%shdj,sh fldgia kshe§uhs' 
 

jdis 
 iïNdú;d fkdjk ksheÈ l%uhla neúka l,ska f;dard .;a msßila yuqùu i`oyd 

ix.ykh mÍlaId lsÍu wkjYH neúka ld,h" Y%uh" msßjeh wju ùu' 
 mßmd,k yd wëlaIK lghq;= myiq ùu' 
 ksheÈ rduqjla u; mokï fkdùu' 

 iïNdú;d kshe§ul§ fuka ksheÈh f;aÍu myiq ùu' 

 wkafõlaIlhdf.a m<mqreoao u; fyd`o ksheÈhla y`ÿkd.; yelsh' 
 ix.ykh m%j¾.jk me;slv jeä jk úg ksrEmH ksheÈhla ,eîu' 
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wjdis 
 wkqñ;Ska lsÍug wjYH iïNdú;d mokula fkdue;s ùu ksid ixLHdkuh 

ks.ukhkag t<öu wmyiq ùu' 
 kshe`Èh f;dard .ekSfï§ mqoa., wNsu;h n,mdk neúka h:d;;aj ksheÈhla 

fkd,eîu' 
 m%;sM, úYajikSh;ajfhka wvqùu 

 lafIa;% lghq;= md,kh lsÍu wmyiq fõ' 
 

(iv) l%uj;a kshe`§u 

;ru N jk ix.ykhl tall 1" 2" ''''''''N jYfhka wkql%ñlj wxlkh lr ix.ykh  K 

= N/n jk mßÈ ksheÈ m%dka;rj,g fnod m<uq tall K j,ska tla tallhla iiïNdú 

f,i f;dard .kq ,efí' bkamiq ms<sfj,ska iEu m%dka;rhlska K jk tallh ksheÈhg  
we;=<;a jk mßÈ ksheÈhla f;dard .ekSfï l%uh" l%uj;a ksheÈu fõ' 
 

jdis 
 ir, iy myiq ksheÈfï l%uhls' 
 ksheÈh f;aÍug .; jk ld,h" Y%uh wvq ùu' 

 wmßñ; ix.ykhlska jQjo ksheÈhla .ekSug Ndú; l< yelsh' 
 tall wdfrdayK ms<sfj,lg msysgk úg ia;D; kshe§fuys jdis o wh;a ùu'  
 

wjdis 
 ix.khg ksrEmH ksheÈhla .ekSu ;rula wmyiqh' 
 ksheÿï rduqfõ mj;sk pl%sl fodaI ksid ksheÈh wNsk; úh yels ùu' 

 ksheÿï rduqj iïmQ¾K fkdù we;s úg ksheÈh ,nd .; fkdyels ùu' 

 iïNdú;d iy iïNdú;d fkdjk ksheÈ l%uj, ñY%Khla ùu' 
^,l=Kq 08& 

 
^wd& 

I. ix.ykfha tall iiïNdù ms<sfj,lg mj;sk úg l%uj;a kshe§u hgf;a 
h:d;;H;dj" ir, iiïNdù kshe§u hgf;a h:d;;H;djhg iudk fõ' l%uj;a 
ksheÈ uOHkHfhys úp,;djh ksudkh lsÍug ir< iiïNdù kshe§ul m%;sM, 
fhdod .; yels ùu' 

II. f¾Çh Wmk;shla iys; ix.ykhl§ Wmk;sh m<uq tall K, fojk tall K, 
jYfhka ldKav flfrk ksid iy iEu ldKavhlskau tallhla f;afrk ksid 
l%uj;a kshe§ul§ Wmk;sh ksheÈh ;=< jvd fyd`Èka ksremKh fõ hehs ie<lsh 
yelsh' tneúka tys h:d;;H;dj jeä fõ' 

III. ix.ykh" wdj¾;l iajrEmfha úp,khlska hqla; kï iy l%uj;a ksheÈhlg 
f;dard .kakd tallhkaf.a wka;rh ;rx. wdhdu u; msysghs kï" l%uj;a 
kshe§fï h:d;:H;dj b;du;a wvqfõ' tfia jkafka tlu f;dr;=re kej; kej; 
ksheÈh ;=< ksfhdackh úh yels neúks' 

^,l=Kq 06& 
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 ^b& I  uOH iSud m%fïhh 
 

udOHkh  ydúp,;dj 2 jk ljr fyda ix.yk jHdma;shlska ,nd .kakd iiïNdù 

ksheÈhl" ksheÈ ;ru n úYd, jk úg ksheÈ udOHkh x  yS kshÿï jHdma;sh" udOHkh 

 iy 
n

2
úp,;dj iys;j wdikak jYfhka msysgk nj uOH iSud m%fïhfhka m%ldY 

fõ' 
 
uOH iSud m%fïhfhys jeo.;alu jkafka ix.yk ,laIKslhka m%u;j jHdma; fkdjk 

úgo" ix.yk jHdma;sh fkdokakd úg o ksheÈ;ru m%udKj;a ;rï úYd, lsÍfuka ^n ≥ 

30& m%u; jHdma;sh Ndú;d lr ;SrKj,g t<ôh yels ùuhs' 
 

II        = 2  n = 50 

  =     =   

  =  2   = 2  n = 50 

  x  =  =  2   x = 
n


  

= 
50

2
 

= 
5

1
 

= 0.2 

fyda 


2

x
 n

2

 50

2
 

25

1
 

 

 x = 
5

1
 

 X ~N [ 2, 1/25] 
 
 
 
 
 
 
 

Z = X  -   

       n
  

 

    = 2.5 - 2  P( X > 2.5) = P (Z > 2.5) 

          0.2 

    = 2.5                   = 0.5 - 0.4938 

                    = 0.0062 

^,l=Kq 06& 

=

 

  

= = 
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08' wkNsk; nj 
hï ksudklhl wfmalaIs; w.h fyj;a uOHkHh ksudkh lsÍug n,dfmdfrd;a;= jk 
ix.yk mrdñ;s w.hg iudk fjhs kï tu ksudklh wkNsk; ksudklls' 
 
ld¾hlaIu nj 
ix.yk mrdñ;shla i`oyd wkNsk; ksudkl lsysmhla we;s úg tajd w;=ßka wju 
úp,;djla we;s ksudklh jvd;a ld¾hlaIu ksudklhls' 

^,l=Kq 02& 
 

    θ̂1= 
x1+x2+x3

3
             θ̂2= [

x1+2x2+x3

4
] 

𝐸 (θ̂1) = 𝐸 [
x1+ x2+x3

3
]            𝐸 (𝜃̂2) = 𝐸 [

x1+2x2+x3

4
]  

 

𝐸 (θ̂1) =
3

1
[𝐸(x1) + 𝐸(x2) + 𝐸(x3)]              𝐸 (𝜃̂2) =

4

1
[𝐸(x1) + 2𝐸(x2) + 𝐸(x3)] 
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=
3

1
[    ]    =

4

1
[  2   ] 

  

=
3

1
x 3       =

4

1
x 4  

𝐸 (θ̂1) =𝜇     𝐸 (𝜃̂2)= 𝜇 

 

 

tuksid θ̂1 " 𝜇 i`oyd wkNsk; ksudklhls'      tuksid θ̂2 " 𝜇 i`oyd wkNsk; ksudklhls' 

 

Var(θ̂1 ) = 𝑉𝑎𝑟 [
x1+x2+x3

3
]        Var(𝜃̂2) = 𝑉𝑎𝑟 [

x1+2̇x2+x3

4
]  

   

   =
9

1
[𝑉𝑎𝑟(x1) + 𝑉𝑎𝑟(x2) + 𝑉𝑎𝑟(x3)] Var(𝜃̂2) =

16

1
[𝑉𝑎𝑟(x1) + 4𝑉𝑎𝑟(x2) + 𝑉𝑎𝑟(x3)] 

  
 

   =
9

1
[ 2 2 2 ]              =

16

1
[ 2 24 2 ] 

   =
3

9

2                =
16

6 2  

𝑉𝑎𝑟(θ̂1) =
3

2

      Var(𝜃̂2)   =
8

3 2  

 

 𝑉𝑎𝑟 (θ̂1) < Var(𝜃̂2) 
 

tuksid θ̂1 jvd;a ld¾hlaIu ksudklh fõ' 
^,l=Kq 04& 

08' ^wd& I.  A   B 

   nA  = 50  nB = 70 

   x̅A = 2015  x̅B = 2045 

   SA = 80  SB = 60 

 

  𝜇𝐴 − 𝜇𝐵 = (𝑥̅𝐴 − 𝑥̅𝐵) ± 𝑧𝑎
2⁄ √

𝑠𝐴
2

𝑛𝐴
+

𝑠𝐵
2

𝑛𝐵
 

    =(2015 − 2045) ± 1.96 √
80 x 80

50
+

60 x 60

70
 

= - 30 ± 1.96 √128 + 51.43 

= - 30 ± 1.96 √179.43 

 

= - 30 ± 1.96 x 13.49 

= - 30 ±26.24 

= (-56.24, -3.76) 

^,l=Kq 04& 
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II Ho : 𝜇𝐴 = 𝜇𝐵 

Ho : 𝜇𝐴 ≠ 𝜇𝐵 
 

Ho i;H fõ kï 𝜇𝐴 = 𝜇𝐵 fõ' túg 𝜇𝐴 − 𝜇𝐵 = 0 úh hq;=h' 

 

by; úY%ïN m%dka;rh ;=< 0 we;=<;a fkdjk neúka Hom%;slafIam lrhs'  

A iy B n,anj, udOHkH wdhq ld,h iudkh hkak ms<s.ekSug 0'05 uÜgfï§ 
m%udKj;a idlaIs fkdmj;S' 

^,l=Kq 02& 
 

^b& l,ams; f.dvkeÕSu 

 Ho : 𝜇𝑃 = 𝜇𝑄 = 𝜇𝑅 

 H1wju jYfhka tla k.rhl fyda k.r foll fyda NdKavfha idudkH ñ, .Kka  
fjkia fõ' 
mÍlaIK ixLHd;sh # 

T = ∑𝑋𝑃 + ∑𝑋𝑄 + ∑𝑋𝑅 

     = 40 + 30 + 20 

       = 90 

 fodaIh = 

2

N

T  

      = 
90  X 90

12
 

     = 675 

 SST     = ∑xP
2 + ∑xQ

2 + ∑xR
2 − T2

N⁄  

      = 440  + 244  + 120   -   675 

      = 129 

 SSC     = 
(∑xP)2

n
+

(∑xQ)
2

n
+

(∑xR)2

n
− T 2

N⁄  

= 
40 X 40

4
+

30 X 30

4
+

20 X 20

4
− 675 

      = 400 + 225 + 100 - 675 

      = 725 - 675 

      = 50 

 SSE     = SST - SSC 

      = 129 - 50 

      = 79 

wefkdajd j.=j 
úp,;d m%Njh uq`M j¾.M, 

tl;=j 
iqp,k wxlh uOHkH j¾.h F w.h 

ksheÈ w;r SSC = 50 K - 1 = 3 - 1 

         = 2 
MSC = 

50

2
 

          = 25 

 

F       = 
25

8.78
 

         = 2.85 ksheÈ ;=< SSE = 79 K (n-1) = 3 (4-1) 

              = 9 
MSE = 

79

9
 

          = 8.78 

 



YS% ,xld úNd. fomd¾;fïka;=j    ryiH f,aLkhls' 

31 - jHdmdr ixLHdkh ^,l=Kq §fï mámdáh&kj ks¾foaYh| w'fmd'i' ^W'fm<& úNd.h - 2019|wjika ixfYdaOk we;=<;a l< hq;=j we;' 40 

 

 

mÍlaIdj # 𝛼 = 0.05 

,jfha iqp,k wxlh = k -1 

   = 3 - 1 

   = 2 

  yrfha iqp,k wxlh = k(n-1) 

     = 3(4 - 1) 

     = 3 x 3 

     = 9 

   F2, 9 , 0.05 = 4.26 

 

 

 

;SrKh # mÍlaIK ixLH;sh F = 2'85 ms<s.ekqï fmfofiys mj;sk neúka Hom%;slafIam fkdlrhs' 
 
ks.ukh # k.r ;=fkysu NdKavfha idudkH ñ, .Kka fjfiishd;aulj fjkia jkafka hehs 

ms<s.ekSug 0'05 uÜgfï§ idlaIs fkdmj;S' 
  fyda  

k.r ;=fkysu NdKavfha idudkH ñ, .Kka iudk hehs ms<s.ekSug 0'05 uÜgfï§ 
m%udKj;a idlaIs mj;S' 

 
^,l=Kq 08& 

F 


