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h_v_©Zv hvPvB

(Test of Significance)

f‚wgKvt

c~‡e©i BDwbU mg~‡n Avgiv bgybv Ges Z_¨wek¦ m¤ú‡K© Av‡jvPbv K‡iwQ| Z_¨wek¦ †_‡K bgybvq‡bi gva¨‡g 

bgybv msMÖn I we‡kølY K‡i Z_¨we‡k¦i cÖK…wZ m¤ú‡K© aviYv cvIqv hvq A_©vr Z_¨we‡k¦i civgvb mg~n 

(Mo, cÖPyiK, †f`vsK, BZ¨vw`) wbiƒcY Kiv hvq| Z_¨we‡k¦i civgvbmg~‡ni wbiƒwcZ gvb G‡`i cÖK…Z 

gv‡bi KvQvKvwQ wKbv GUv cixÿv Kivi c×wZB n‡”Q h_v_©Zv hvPvB| h_v_©Zv hvPvB Kivi c~‡e© Z_¨we‡k¦i 

civgvb m¤ú‡K© Kíbv K‡i wb‡Z nq| Gici bgybvq‡bi gva¨‡g cÖvß Z_¨gv‡bi wfwË‡Z H Kíbv M„nxZ ev 

evwZj n‡e G m¤ú‡K© wm×všÍ †bqvi cwimsL¨vwbK c×wZB nj h_v_©Zv hvPvB c×wZ| G BDwb‡U h_v_©Zv 

hvPvB m¤úwK©Z KwZcq kãvejxi ms‡M, h_v_©Zv hvPvB‡qi ¸iæZ¡c~Y© avc, Mo, †f`vsK, AbycvZ, BZ¨vw`i 

h_v_©Zv hvPvB c×wZ Av‡jvPbv Kiv n‡e|

 

D‡Ïk¨

G BDwbU †k‡l Avcwb ej‡Z cvi‡eb-

 h_v_©Zv hvPvB m¤úwK©Z msÁv

 h_v_©Zv hvPvB‡qi ¸iæZ¡

 M‡oi †ÿ‡Î h_v_©Zv hvPvB

 AbycvZ m¤ú‡K© hvPvB

 †f`v‡¼i †ÿ‡Î h_v_©Zv hvPvB
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cvV-10.1 h_v_©Zv hvPvB m¤úwK©Z KwZcq msÁv

f‚wgKv:

h_v_©Zv hvPvB m¤ú‡K© Rvb‡Z n‡j hvPvB m¤úwK©Z wewfbœ kãvejxi m¤ú‡K© Ávb _vKv cÖ‡qvRb| G cv‡V 

hvPvB m¤úwK©Z wewfbœ kãvejx m¤ú‡K© we¯ÍvwiZ Av‡jvPbv Kiv nj|

D‡Ïk¨

G cvV †k‡l AvcwbÑ

 hvPvB ó¨vwUw÷K wK ej‡Z cvi‡eb|

 bvw¯Í Kíbvi msÁv ej‡Z cvi‡eb|

 weKí Kíbvi msÁv ej‡Z cvi‡eb|

 cwimsL¨vwbK hvPvB wK ej‡Z cvi‡eb| 

 cÖ_g cÖKvi fzj-Gi msÁv ej‡Z cvi‡eb|

 wØZxq cÖKvi fzj-Gi msÁv ej‡Z  cvi‡eb|

 evwZj GjvKv Ges MÖnYxq GjvKv wK ej‡Z cvi‡eb|

cwimsL¨vwbK hvPvB (Statistical test) t

cwimsL¨vwbK Kíbvi MÖnY ev evwZj wm×všÍ †bqvi Rb¨ †h c×wZ cÖ‡qvM Kiv nq Zv‡K cwimsL¨vwbK 

hvPvB e‡j| 

hvPvB ó¨vwów÷K (Test Statistic) t 

Z_¨wek¦ †_‡K bgybv msMÖn Kivi ci H bgybv †_‡K †h Z_¨Rgvb (Statistic) cvIqv hvq Zvi Dci wfwË 

K‡i †h cwimsL¨vwbK hvPvB Kiv nq Zv‡K hvPvB ó¨vwUw÷K e‡j| 

bvw¯Í Kíbv (Null Hypothesis) t

Z_¨we‡k¦i civgvb m¤ú‡K© †h †Kvb Abygvb ev Kíbv Gi mZ¨Zvi Dci wfwË K‡i hvPvB ÷¨vwUw÷K Gi 

bgybv web¨vm cvIqv hvq| D³ Kíbv ev Abygv‡bi AmZ¨Zv hvPvB‡K bvw¯Í Kíbv e‡j| bvw¯Í Kíbv Ho 
ms‡KZ Øviv wPwýZ Kiv nq|
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weKí Kíbv (Alternative hypothesis) : 

bvw¯Í Kíbvi wecixZ Kíbv‡K weKí Kíbv e‡j| weKí Kíbv mvaviYZ Ha A_ev H1 Øviv wPwýZ Kiv 

nq|

1g I 2q cÖKvi fzj:

cwimsL¨vwbK hvPvB‡qi †ÿ‡Î Pvi ai‡bi m¤¢vebv †ÿÎ wePvi Kiv hvq| wb‡¤œ kZ©¸wj †`qv nj

wm×všÍ\kZ©

H0 : mZ¨ H0 : AmZ¨

H0 MÖnY mwVK wm×všÍ 2q cÖKvi fzj

H0 evwZj cÖ_g cÖKvi fzj mwVK wm×všÍ

cÖ_g cÖKvi fzj (First Kind Error) t

hw` bvw¯Í Kíbv mZ¨ nq A_ev weKí Kíbv AmZ¨ nq Ges G‡ÿ‡Î hw` bvw¯Í  Kíbv evwZj Kiv nq Z‡e 

†h fzj nq †mwU cÖ_g cÖKvi fzj|

2q cÖKvi fzj (Second Kind Error):

hw` bvw¯Í Kíbv AmZ¨ nq A_ev weKí Kíbv mZ¨ nq Ges G †ÿ‡Î hw` weKí Kíbv evwZj Kiv nq Z‡e 

†h fzj nq Zv‡K 2q cÖKvi fzj e‡j|

evwZj GjvKv (Rejection region) :

bvw¯Í Kíbv mZ¨ n‡j hvPvB ÷¨vwUw÷K Gi †h mg¯Í gv‡bi Rb¨ bvw¯Í Kíbv evwZj n‡q hvq H mg¯Í 

gv‡bi mg¤^‡q MwVZ †ÿÎ‡K evwZj GjvKv e‡j| G‡K mskq GjvKv (Critical region) I ejv nq| mskq 

GjvKv‡K  Øviv wPwýZ Kiv nq| GLv‡b  = Prob [1g cÖKvi fzj) = Prob [evwZjHo|Ho hLb mZ¨)]|

MÖnYxq GjvKv (Acceptance region) t

bvw¯Í Kíbv mZ¨ n‡j hvPvB ÷¨vwUw÷K Gi †h mg¯Í gv‡bi Rb¨ bvw¯Í Kíbv evwZj bq e‡j we‡ewPZ nq H 

mg¯Í gv‡bi mg¤^‡q MwVZ †ÿÎ‡K MÖnYxq GjvKv e‡j| MÖnYxq GjvKv‡K Av¯’v GjvKvI (Confidence 
region) e‡j| A_©vr MÖnYxq GjvKv (1-Prob [(MÖnY Ho|Ho hLb mZ¨]

h_v_©Zv gvÎv (Degrees of freedom) t

†h KqwU wbi‡cÿ Pj‡Ki Dci wfwË K‡i hvPvB ÷¨vwUw÷K wbY©q Kiv nq Zvi msL¨v‡K ¯^vaxbZvi gvÎv 

ejv nq| ¯^vaxbZvi gvÎv‡K d.f. Øviv mywPZ Kiv nq|
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h_v_©Zv hvPvB Gi ¸iæZ¡c~Y© avc (Important steps in test of significance) t 

h_v_©Zv hvPvB Ki‡Z wbæwjwLZ c`‡ÿc mg~n wb‡Z n‡e- 

K) cÖ_‡gB bvw¯Í Kíbv wVK K‡i wb‡Z n‡e bvw¯Í Kíbvi mv‡_ mv‡_ weKí Kíbv I wVK K‡i wb‡Z n‡e|

L) bvw¯Í Kíbv wbw`©÷ Kivi ci GUv hvPvB Kivi Rb¨ wbw`©ó hvPvB ÷¨vwUw÷K e¨envi Ki‡Z n‡e| Z_¨ 

cvIqvi ciB hvPvB Ki‡Z nq|

M) weKí Kíbvi wec‡ÿ bvw¯Í Kíbvi h_v_©Zv hvPvB Gi Rb¨ hvPvB ÷¨vwUw÷K e¨envi Kivi ciB 

h_v_©Zvi gvÎv m¤ú‡K© wm×všÍ wb‡Z n‡e| 

N) me©‡k‡l cÖvß Z_¨ †_‡K bvw¯Í Kíbvi mv‡_ msMwZ †i‡L hvPvB ÷¨vwUw÷K Gi gvb wbY©q Ki‡Z n‡e| 

Gici Gi bgybvqb web¨vm Abymv‡i mviYx gv‡bi mv‡_ wbw`©ó h_v_©Zv gvÎvq Ges hvPvB ÷¨vwUw÷K 

Gi ¯^vaxbZvi gvÎvq Zzjbv Ki‡Z n‡e| wbY©xZ gvb hw` mviYxi g‡bi †P‡q eo nq Z‡e bvw¯Í Kíbv 

eR©bxq n‡e Ab¨_vq MÖnYxq n‡e|

mvims‡ÿct

cwimsL¨vwbK Kíbvq MÖnb ev evwZj wm×všÍ †bIqvi Rb¨ †h c×wZ cÖ‡qvM Kiv nq Zv‡K cwimsL¨vwbK 

hvPvB e‡j| 

cv‡VvËi g~j¨vqb- 10.1 t

ˆbe©¨w³K cÖkœ:

mwVK DË‡ii cv‡k wUK ( wPý w`b:

1| Z_¨we‡k¦i civgvb †KvbwU?

K) PjK (L) Mo

(M) bgybv (N) †KvbwUB bq

2| bvw¯Í Kíbv‡K mvaviYZ wK wPý w`‡q wPwýZ Kiv nq? 

K) Hi (L) Ha

(M) Ho (N) ‡KvbwUB bq

3| evwZj GjvKv‡K mvaviYZ wK wPý w`‡q wPwýZ Kiv nq? 

K) H(L) Ho

(M) % („N) ‡KvbwUB bq
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4| h_v_©Zvi gvÎv †KvbwU?

K) cÖ_g cÖKvi fz‡ji m¤¢vebv L) wØZxq cÖKvi fz‡ji m¤¢vebv

M) ¯^vaxbZvi gvÎv N) †KvbwUB bq|

mZ¨/wg_¨v wbY©qt

5| bvw¯Í Kíbv H
0

 ms‡KZ Øviv wPwýZ Kiv nq|

6| bgybv †_‡K †h Z_¨ gvb cvIqv hvq Zvi cwimsL¨vwbK hvPvB c×wZ nj ÷¨vwUw÷K|

ïY¨¯’vb c~iY t

7| Z_¨ we‡k¦i civgvb m¤ú‡K© Kíbv ev Abygv‡bi AmZ¨Zv hvPvB Kiv‡K --------

8| bvw¯Í Kíbvi weKí Kíbv‡K -----------|

evK¨ wgjv‡bvt

9| weKí Kíbv‡K mvavibZ K) gv‡bi mgb¦‡q MwVZ †ÿÎ‡K evwZj GjvKv 

e‡j|

10| bvw¯Í Kíbv mZ¨ n‡j hvPvB ó¨vwUw÷K Gi †h 

mg¯Í gv‡bi Rb¨ bvw¯Í Kíbv evwZj n‡q hvq H 

mg¯Í 

L) wbY©q Kiv nq Zvi msL¨v‡K ¯^vaxbZvi gvÎv 

e‡j| 

11| †h KqwU wbi‡cÿ Pj‡Ki Dci wfwË K‡i 

hvPvB ó¨vwUw÷K 

M) Ha Øviv cÖKvk Kiv nq
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cvV-10.2 h_v_©Zv hvPvB-Gi Rb¨ e¨eüZ wewfbœ ÷¨vwUw÷K

(Different statistic for test of significance)

f‚wgKv:

h_v_©Zv hvPvB‡qi Rb¨ mvaviYZ cwiwgZ hvPvB, t hvPvB, KvB eM© 2 hvPvB  Ges F hvPvB e¨envi Kiv 

nq| G cv‡V cwiwgZ hvPvB, t hvPvB, KvBeM© hvPvB I F hvPvB c×wZ m¤§‡Ü Av‡jvPbv Kiv nj|

D‡Ïk¨

GB cvV †k‡l Avcwb

 cwiwgZ hvPvB m¤ú‡K© ej‡Z cvi‡eb|

 t-hvPvB m¤ú‡K© ej‡Z cvi‡eb|

 x2- hvPvB m¤ú‡K© ej‡Z cvi‡eb|

 F hvPvB m¤ú‡K© ej‡Z cvi‡eb|

cwiwgZ hvPvB (Normal Test)

eo bgybvi cÖK…wZ hvPvB Ki‡Z cwiwgZ hvPvB e¨envi Kiv nq| hLb bgybvi AvKvi 30 Gi AwaK nq 

A_©vr n≥30 ZLb †mB bgybv‡K eo bgybv e‡j| eo bgybvi †ÿ‡Î cÿcvZnxb cÖvK&KjK †K x  Øviv cÖKvk 

Ki‡j Ges Z_¨we‡k¦i Mo  n‡j h_v_©Zv wbY©‡qi Abygvb Ho:= x  wecix‡Z H
1

: x  n‡j cwiwgZ 

hvPvB Gi m~Î wbæiƒc 

z =  
- m

s/ n cwiwgZ web¨vm

GLv‡b x  = bgybv Mo,

= Z_¨we‡k¦i Mo

Z_¨we‡k¦i cwiwgZ e¨eavb,

 n = bgybv AvKvi|

z cwiwgZ web¨vm AbymiY K‡i hvi Mo  k~b¨ Ges cwiwgZ e¨eavb 1|

g‡b Kwi, x1,x
2

,......................xn  Z_¨gvbmn n AvKv‡ii GKwU bgybv GKwU cwiwgZ Z_¨wek¦ †_‡K †bqv 

nj| Z_¨we‡k¦i Mo  m¤^‡Ü h_v_©Zv hvPvB Ki‡Z n‡e| GUv Ki‡Z n‡j cwiwgZ web¨v‡mi †f`vsK 

Gi gvb c~‡e©i †h †Kvb Rwic †_‡K Abygvb K‡i wb‡Z n‡e| bvw¯Í Kíbv Ho:hvPvB Ki‡Z n‡j-
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d = 
- mo
s n  N(0, 1)

GLb z ≥1.96 n‡j 5% h_v_©Zvi gvÎvq bvw¯Í Kíbv evwZj n‡e Ab¨v_vq M„nxZ n‡e| 

t-hvPvB (t-statistic) t

bgybvi AvKvi †QvU n‡j A_©vr n30 Ges Z_¨we‡k¦i web¨v‡mi †f`vsK Rvbv bv _vK‡j cwiwgZ hvPvB 

c×wZ e¨envi bv K‡i t-hvPvB e¨envi Kiv nq Ges G‡ÿ‡Î Gi wbiƒwcZ gvb s wbiƒcb Ki‡Z nq| t 
hvPvB Abygvb Ho; x  wecix‡Z HA: ≠ x  Ges G †ÿ‡Î t-hvPvB‡qi m~Î wbæiƒc

t  =  
- mo
s/ n   t n-1- web¨vm

t-‡K ÷z‡W›U Gi t-web¨vm ejv nq Ges Gi ¯^vaxbZvi gvÎv n-1

S = Error!nj Gi wbSuywK wbiƒcK,

hw` t-Gi wb‡Y©q gvb (n-1) ¯^vaxbZvi gvÎvq Ges 5% A_ev 1% h_v_©Zvi gvÎvq mviYxK…Z t Gi †P‡q 

eo nq Z‡e bvw¯Í Kíbv Ho evwZj n‡e Ab¨_vq M„nxZ n‡e|

2-hvPvB (2-test)t

g‡b Kwi n AvKv‡ii bgybvi Z_¨ gvb x
1

, x
2

,.......................xn GKwU cwiwgZ web¨vm N( †_‡K 

†bqv nj| Zvn‡j 

2 = Error!Error!-web¨vm

GLv‡b s2 = 
1

n - 1xi- x )2,i = 1,2,............n.

2Gi web¨vm wbi‡cÿ Ges Gi ¯^vaxbZvi gvÎv n-1. 2‰`e PjK e¨envi K‡i 2Gi m¤ú‡K© 

h_v_©Zv hvPvB Kiv hvq| A_©vr s2 Gi h_v_©Zv hvPvB Kiv hvq| g‡b Kwi bvw¯Í Kíbv Ho:2 2

0 hvPvB 

Ki‡Z n‡e| weKí n‡e H
1

:2≠ 2

0

G‡ÿ‡Î hvPvB ó¨vwUw÷K n‡e,  2

 Error!

2Gi wb‡Y©q gvb hw` (n-1) ¯^vaxbZvi gvÎvq Ges 5% h_v_©Zv gvÎvq mviYxK…Z 2Gi gv‡bi †P‡q eo 

nq Z‡e bvw¯Í Kíbv eR©b n‡e Ab¨_vq M„nxZ n‡e| †Kvb web¨v‡mi cÖK…wZ m¤ú‡K© hvPvB Ges `yB ev 

Z‡ZvwaK Pj‡Ki wbi‡cÿZv hvPvB‡qi Rb¨ 2-hvPvB e¨eüZ nq| 
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F-hvPvB (F-Statistic) t

Avi.G.wdkvi (1924) mv‡j `yÔwU †f`v‡¼i AbycvZ hvPvB‡qi †ÿ‡Î F-hvPvB e¨envi K‡ib|

A‡bK mgq F-hvPvB‡K  †f`vsK AbycvZ hvPvB ejv nq| F-hvPvB‡qi D‡Ïk¨ n‡”Q Z_¨we‡k¦i †f`vs‡Ki 

`ywU wbi‡cÿ gv‡bi g‡a¨ †Kvb cv_©K¨ Av‡Q wKbv hvPvB Kiv| A_©vr wbiƒcK `yB †f`vsK wewkó Z_¨wek¦ 

†_‡K †bqv n‡q‡Q wKbv hvPvB Kiv| F-hvPvB‡qi Rb¨ bvw¯Í Kíbv nj Ho : 2

2

2

1

ss 
 weKí Kíbv H

1

 : 
2

2

2

1

ss 

GLb F-hvPvB‡qi m~Î wbæiƒc-

F = 

s2
1

s2
2 )-)- 11

21

(n(nF
- web¨vm

GLv‡b s
2
1
nj cÖ_g bgybv  x

1i , i = 1,2,...............n
1

,

Gi  †f`vsK,  †hLv‡b  s
2
1= Error!

Ges wØZxq bgybv x
2i, i = 1,2,.............n

2

,

Gi  †f`vsK nj, s
2
2= Error!

F-hvPvB F-web¨vm Abymib K‡i Ges Gi ¯^vaxbZvi gvÎv (n
1

-1) Ges (n
2

-1), hw` F-Gi wbY©q gvb (n
1

-1) 
Ges (n

2

-1) ¯^vaxbZvi gvÎvq I 5% h_v_©Zv gvÎvq mviYxK…Z F †_‡K eo nq Z‡e bvw¯Í Kíbv Ho t 

2

2

2

1

 
eR©b n‡e| A_©vr †f`vs‡Ki `ywU wbiƒwcZ gvb GKB †f`vsK wewkó Z_¨wek¦ †_‡K †bqv n‡q‡Q G 

Kíbv ewR©Z n‡e| Avevi wb‡Y©q F-Gi gvb mviYxK…Z F-Gi gv‡bi †P‡q Kg n‡j bvw¯Í Kíbv MÖnYxq n‡e|

mvims‡ÿc t

h_v_©Zv hvPvB‡qi Rb¨ mvaviYZ cwiwgZ hvPvB, KvB eM© hvPvB Ges F hvPvB Kiv nq| 

cv‡VvËi g~j¨vqb-10.2:

ˆbe©¨w³K cÖkœ:

mwVK DË‡ii cv‡k wUK (wPý w`b:

1| bgybvi AvKvi †QvU n‡j Ges 2

Gi gvb Rvbv bv _vK‡j Ho:hvPvB Gi Rb¨ †Kvb hvPvB 

e¨envi Kiv nq? 
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K) cwiwgZ hvPvB L) t-hvPvB, M) 2

hvPvB N) †KvbwUB bq

2| z-hvPvB Gi m~Î †KvbwU?

K)  
- mo
s/ n

L) 

x - mi
s/ n

M)  Error!‡KvbwUB bq|

3| 2

 hvPvB Gi m~Î †KvbwU? 

K) Error! L) Error!
M) Error! (N) †KvbwUB bq

4| F-hvPvB‡K wK hvPvB ejv nq?

K) †f`vsK AbycvZ hvPvB 

L) GKwU †f`vs‡Ki h_v_©Zv hvPvB

M) A‡bK¸‡jv †f`vs‡Ki mgZv hvPvB 

N) †KvbwUB bq|

5| F-Gi ¯^vaxbZvi gvÎv KZ?

K) (n
1

-1),(n
2

-1) (L) (n
1

+1),(n
2

-1) M) (n
1

-1),(n
2

+1) (N) †KvbwUB bq| 

mZ¨/wg_¨v wbY©q t

6| cwiwgZ hvPvB‡qi myÎwU nj, z = 
- m

s/ n

ïY¨¯’vb c~iY t

7| t hvPvB‡qi m~Î, t= --------------
8| 2

hvPvB‡qi m~Î, 2= -----------------
9| F hvPvB‡qi m~Î, F= -----------

evK¨ wgjv‡bv t

10| F hvPvB‡qi ¯^vaxbZv gvÎv K) (n-1)
11| 2

hvPvB‡qi ¯^vaxbZvi gvÎv L) (n1-1) (n2-1)

cvV-10.3 M‡oi †ÿ‡Î h_v_©Zv hvPvB

(Test of significance about means)

f‚wgKv:

M‡oi †ÿ‡Î h_v_©Zv hvPvB Kiv hvq| G cv‡V wKfv‡e M‡oi †ÿ‡Î h_v_©Zv hvPvB Kiv hvq, †h m¤ú‡K© 

Av‡jvPbv Kiv nj|
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D‡Ïk¨

GB cvV †k‡l AvcwbÑ

 Z_¨we‡k¦i M‡oi GKUv we‡kl gvb‡K bgybv M‡oi mv‡_ hvPvB Ki‡Z cvi‡eb

 `ywU wbi‡cÿ bgybv M‡oi cv_©K¨ hvPvB Ki‡Z cvi‡eb A_©vr G¸‡jv GKB Z_¨wek¦ 

†_‡K †bqv n‡q‡Q wKbv hvPvB Ki‡Z cvi‡eb

 A‡bK¸wj wbi‡cÿ bgybv M‡oi Zzjbv Ki‡Z cvi‡eb

M‡oi †ÿ‡Î h_v_©Zv hvPvB:

bgybv M‡oi mv‡_ Z_¨we‡k¦i GKwU we‡kl M‡oi Zzjbv t

c~‡e©i cv‡V (cvV-10.2) G bgybv M‡oi mv‡_ Z_¨we‡k¦i GKwU we‡kl M‡oi cv_©K¨ hvPvB‡qi c×wZ 

Av‡jvPbv Kiv n‡q‡Q| G‡ÿ‡Î bvw¯Í Kíbv Ho : Ges weKí Kíbv  H
1

: ≠

bgybv AvKvi eo n‡j Ges Z_¨we‡k¦i †f`vsK Rvbv _vK‡j hvPvB ó¨vwUw÷K z = 
| - mo|
s/ n N (0, 1)|

Avevi, bgybvi AvKvi †QvU n‡j Ges Z_¨we‡k¦i web¨v‡mi †f`vsK ARvbv _vK‡j A_©vr wbiƒcY K‡i wb‡Z 

n‡j †m‡ÿ‡Î hvPvB ó¨vwUw÷K t  =  
| - mo|
s/ n

D`vniYÑ1 t

GKwU Z_¨we‡k¦i cwiwgZ web¨vm †_‡K 15 AvKv‡ii bgybv †bqv nj| bgybvi Z_¨gvbmg~n wbæiƒct

30 21 24 28 25 35 30  38  23 24 25 34

26 40   43|

(i) cwiwgZ web¨v‡mi †f`vsK 213 Ges (ii) cwiwgZ web¨v‡mi †f`vsK ARvbv- G `y‡Uv Abygv‡bi Rb¨ 

Ho:35bvw¯Í KíbvwU hvPvB Kiæb| 

mgvavb t (i) cÖ_g Abygv‡bi Rb¨Ñ d = 
| - mo|
s| n

GLv‡b 35 n = 15,  16= 4

x  = 
30 + 21 + 24 + 28 + .................. + 43

15

 = 29.73

myZivs z = 
29.73 - 35

4/ 15

 =  
5.27
1.03= 5.12
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GLv‡b z = 5.121.96

myZivs bvw¯Í Kíbv 5% h_v_©Zvi gvÎvq evwZj|

(ii) wØZxq Abygv‡bi †ÿ‡Î A_v©r  Gi gvb Rvbv †bB|

 35 n = 15, s = 6.87, x = 29.73,  Ho:35hvPvB ó¨vwUw÷K

t = 
- mo
s/ n

 = 
29.73 - 35
6.787/ 15

 = 
5.27
1.75= 3.01

Ges 5% h_v_©Zv gvÎvq(15-1) = 14 ¯^vaxbZvi gvÎvq t-Gi mviYxK…Z gvb, t= 2.145| †h‡nZz 

t2.145| myZivs bvw¯Í Kíbv evwZj|

`ywU wbi‡cÿ bgybv M‡oi cv_©K¨ hvPvB t

g‡b Kwi n
1

 Ges n
2

 AvKv‡ii `ywU wbi‡cÿ bgybv hvi Mo h_vµ‡g x 
1Ges

 x 
2

 I cwiwgZ e¨eavb 

h_vµ‡g s
1

 Ges s
2|

 aiv hvK bgybv `ywU wbi‡cÿfv‡e `ywU Z_¨wek¦ †_‡K †bqv n‡q‡Q| Z_¨wek¦ `ywU 

cwiwgZ web¨vm AbymiY K‡i hvi Mo h_vµ‡g 
1

Ges 
2|

 bgybv `ywU GKB Mo wewkó Z_¨wek¦ †_‡K †bqv 

n‡q‡Q hvPvB Ki‡Z n‡e| GLv‡b bvw¯Í Kíbv Ho:
1


2 

Ges weKí Kíbv H
1

:
1


2

hvPvB ó¨vwUw÷K 

n‡e-  t = 

1 - 2

s 1
n1 + 1

n2

†hLv‡b x 
1

 =  1g bgybvi Mo

x 
2

 =  2q bgybvi Mo

n
1

 =  1g bgybvi Mo

n
2

 =  2q bgybvi Mo

s = mshy³ cwiwgZ e¨eavb

s = Error!

t-Gi ¯^vaxbZvi gvÎv  = n
1

+n
2

-2

GLv‡b t≥t.05 n‡j bvw¯Í Kíbv evwZj n‡e| Ab¨_vq Bnv MÖnY‡hvM¨ n‡e| t.05 n‡j n
1

+n
2

-2 ¯^vaxbZvi 

gvÎv Ges 5% h_v_©Zv gvÎvq t-Gi mviYxK…Z gvb|

D`vniY-2t

GKwU wUD‡Uvwiqvj †K›`ª †_‡K 20 Rb QvÎ/QvÎx wb‡q Zvi Mo eqm 17 ermi Ges cwiwgZ e¨eavb 3 

cvIqv †Mj| Ab¨ GKwU wUD‡Uvwiqvj †K›`ª †_‡K 25 Rb QvÎ/QvÎxi GKwU bgybv wb‡q Zv‡`i Mo eqm 19 
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Ges cwiwgZ e¨eavb 2.87 cvIqv †Mj| wUD‡Uvwiqvj †K›`ª `ywUi QvÎ/QvÎx‡`i Mo eq‡mi g‡a¨ †Kvb 

cv_©K¨ Av‡Q wKbv hvPvB Kiæb| 

mgvavb t bvw¯Í Kíbv Ho : 
1


2

Ges weKí Kíbv H
1

 : 
1


2

 

hvPvB ó¨vwUw÷K t =  

1 - 2

s 1
n1 + 1

n2

GLv‡b x
1

 =  1g wUD‡Uvwiqvj †K‡›`ªi QvÎ/QvÎx‡`i eq‡mi Mo = 19

x
1

 = 20

x
2

 = 25

s = Error!

s = 

19¥3 + 24¥2.87
43

  =  1.71

AZÎe, t = 

17 - 19

1.71 1
20 + 1

25

 =  

2
1.710.3

 =  
2

0.513=  3.8998

Avevi, 43 ¯^vaxbZvi gvÎvq mviYxqK…Z t.05 = 1.96

myZivs t1.96,bvw¯Í Kíbv evwZj e‡j MY¨ n‡e| A_©vr wUD‡Uvwiqvj †K›`ª `ywUi QvÎ-QvÎxi‡`i Mo eqm 

GK bq|

mvims‡ÿct

Z‡_¨i AvKvi eo ev †QvU n‡j hvPvB ÷¨vwUw÷K wfbœ ai‡bi nq

cv‡VvËi g~j¨vqb-10.3

ˆbe©¨w³K cÖkœ:

mwVK DË‡ii cv‡k wUK (wPý w`b:

1| bgybv AvKvi †QvU n‡j Ges Z_¨we‡k¦i †f`vsK Rvbv bv _vK‡j †Kvb hvPvB ÷¨vwUw÷K e¨eüZ nq?

(K) t(L) d

(M) F (N) ‡KvbwUB bq 
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2| Ho:bvw¯Í Kíbvi Rb¨ hvPvB ÷¨vwUw÷K Gi m~Î †KvbwU?

(K) t = 
- mo
s/ n  (L) t = 

x - mos
n

(M) t = 
s/ n

x - mo (N) ‡KvbwUB bq    
3| `ywU wbi‡cÿ bgybv M‡oi cv_©K¨ hvPvB ÷¨vwUw÷K †KvbwU?

(K) s (L) Ho : 
2


2

M) t =  Error! (N) ‡KvbwUB bq|

mZ¨/wg_¨v wbY©qt

4| bgybvi AvKvi eo n‡j hvPvB ÷¨vwUw÷K,  t = 

_
x - m0
s/ n

ïY¨¯’vb c~iY t

5| mvavibZ bvw¯Í Kíbv‡K ---- wPwýZ Kiv nq| 

6| `ywU wbi‡cÿ M‡oi cv_©K¨ hvPvB Ki‡Z hvPvB ÷¨vwUw÷K,  t  =  -----------|

evK¨ wgjv‡bv t

7| `ywU wbi‡cÿ M‡oi cv_©K¨ hvPvB‡qi ¯^vaxbZvi gvÎv 

K) 

21

21

12

nn
s

xx





8|  `ywU bgybvi M‡oi bvw¯Í Kíbv  

      H
0

: 1=  2Gi hvPvB ÷¨vwUw÷K t = 
L) n1+ n2- 2
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cvV-10.4 Abycv‡Zi †ÿ‡Î h_v_©Zv hvPvB

(Test of Significance About Proportion)

f‚wgKv:

h_v_©Zv wePv‡i AbycvZ m¤§‡Ü hvPvB GKwU ¸iæZ¡c~Y© Ask| eZ©gvb cv‡V AbycvZ m¤§‡Ü h_v_©Zv hvPvB 

Av‡jvPbv Kiv n‡q‡Q|

D‡Ïk¨

GB cvV †k‡l Avcwb

 Z_¨we‡k¦i Abycv‡Zi mv‡_ bgybv Abycv‡Zi Zzjbv hvPvB Ki‡Z cvi‡eb|

 Z_¨we‡k¦i Abycv‡Zi mv‡_ `ywU bgybv Abycv‡Zi hvPvB Ki‡Z cvi‡eb|

Abycv‡Zi †ÿ‡Î h_v_©Zv hvPvB

Z_¨we‡k¦i c~e© wba©vwiZ Abycv‡Zi mv‡_ GKwU bgybvi Abycv‡Zi Zzjbv hvPvB t

¸bMZ Pj‡Ki ch©v‡jvPbv Kivi Rb¨ bgybv Rwic Kiv n‡q _v‡K| †hgb-†Kvb MÖv‡g KZ Ask wkwÿZ 

†jvKRb Av‡Q, KZ As‡ki evox‡Z †Uwjwfkb Av‡Q BZ¨vw`| GLv‡b wkwÿZ †jvK, †Uwjwfkb _vKv 

BZ¨vw` ¸bMZ PjK| 
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g‡b Kwi, †Kvb Z_¨wek¦ †_‡K ˆ`e c×wZ‡Z n msL¨K GKK wb‡q GKwU bgybv MVY Kiv nj Ges GB 

bgybvi g‡a¨ m msL¨K GKK †Kvb GK we‡kl ˆewk‡ó¨i AwaKvix| myZivs H ˆewk‡ó¨i AwaKvix GK‡Ki 

AbycvZ n‡e p = 
m
n
| 

aiv hvK, po nj Z_¨we‡k¦ H we‡kl ˆewk‡ó¨i AwaKvix GK‡Ki c~e© wba©vwiZ AbycvZ| bvw¯Í Kíbv n‡e| 

Ho:P = P
0|

G‡ÿ‡Î hvPvB ÷¨vwUw÷K

z = Error!~ N(0, 1)

z Gi web¨vm cwiwgZ web¨vm n‡e hvi Mo k~Y¨ Ges †f`vsK 1| hw` z ≥1.96 nq Z‡e bvw¯Í Kíbv evwZj 

n‡e Ab¨_vq M„nxZ n‡e| 

D`vniY-1t

Pwjkxqv MÖv‡gi †jvKmsL¨v †_‡K ˆ`evwqZ c×wZ‡Z 150 Rb †jvK‡K wbe©vPb K‡i †`Lv †Mj †h, 60 Rb 

wkwÿZ| H MÖv‡gi hw` cÖK…Z wkwÿZ †jv‡Ki AbycvZ0.45 nq Z‡e Gi mv‡_ bgybvwqZ Abycv‡Zi Zzjbv 

Kiæb|

mgvavb t GLv‡b Ho:p = po = 0.45, N = 150

cÖ`Ë Z_¨ †_‡K cvIqv hvq p = 
60
150= 0.40|

 z = Error!~ N(0, 1)

 = Error!

 = 
0.05
0.04= 1.25

GLv‡b z = 1.25196 myZivs bvw¯Í Kíbv MÖnY‡hvM¨ n‡e A_©vr bgybv Abycv‡Zi mv‡_ cÖK…Z Abycv‡Zi 

†Kvb cv_©K¨ †bB| 

`ywU bgybv Abycv‡Zi hvPvB t

g‡b Kwi, n
1Ges

 n
2

 AvKv‡ii `ywU bgybv wbi‡cÿfv‡e ˆ`evwqZ Dcv‡q Z_¨wek¦ †_‡K †bqv n‡q‡Q| aiv 

hvK bgybv GKK¸‡jvi h_vµ‡g m
1

 Ges m
2

 msL¨K GKK GKUv we‡kl ˆewk‡ó¨i AwaKvix| 

myZivs cÖ_g bgybvi Rb¨ AbycvZ p
1

  =  
m1
n1

wØZxq bgybvi Rb¨ AbycvZ p
2

  =  
m2
n2

hvPvB Ki‡Z n‡e †h bgybv `ywUi AbycvZ GKB AbycvZ wewkó Z_¨wek¦ †_‡K †bqv n‡q‡Q| 

bvw¯Í Kíbv Ho:p
1

  =  p
2
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weKí Kíbv Hi:p1

 p
2

G‡ÿ‡Î hvPvB ÷¨vwUw÷K d  =  Error!~ N(0, 1)

†hLv‡b p = 
m1 + m2
n1 + n2

Ges z Gi web¨vm cwiwgZ web¨vm n‡e hvi Mo k~b¨ Ges †f`vsK 1|

GLb 5% h_v_©Zvi gvÎvq z≥1,96n‡j bvw¯Í Kíbv evwZj n‡e Ab¨_vq M„nxZ n‡e|

D`vniY-2 t 

‰kjKzcv _vbvi `nKzjv MÖvg †_‡K ˆ`evwqZ Dcv‡q h_vµ‡g 70 Rb Ges 100 Rb K‡i `yB `j †jvK‡K 

wbe©vwPZ Kiv nj| †`Lv †Mj †h 1g `‡j 30 Rb wkwÿZ Ges wØZxq `‡j 40 Rb wkwÿZ| `yB `‡ji 

wkwÿZ †jv‡Ki AbycvZ mgvb wKbv hvPvB Kiæb|

mgvavb t cÖ_g `‡ji AbycvZ p
1

 = 
30
70= 

3
7=  0.43

wØZxq `‡ji AbycvZ = 

40
100= 0.40|

Ges p = 
30 + 40
70 + 100= 

70
170= 0.41

d  =  Error!~ N(0, 1)

       = Error!

 =   
0.07

0.410590.024


0.07
0.076= 1

GLv‡b d1.96 myZivs bvw¯Í Kíbv M„nxZ n‡e| A_©vr `yB `j †jv‡Ki wkwÿ‡Zi Abycv‡Zi g‡a¨ †Kvb 

cv_©K¨ †bB|

mvims‡ÿct

AbycvZ m¤úwK©Z hvPvB Ki‡Z GK‡Ki AbycvZ n‡e n msL¨K GKK bgybvi GK‡Ki AbycvZ
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cv‡VvËi g~j¨vqb t 10.4

ˆbe©¨w³K cÖkœ:

mwVK DË‡ii cv‡k wUK wPý w`b:

1| AbycvZ wbY©‡qi Rb¨ wK iKg ˆewk‡ó¨i GKK cÖ‡qvRb?

K) ¸bMZ ˆewk‡ó¨i GKK 

L) cwigvbMZ ˆewk‡ó¨i GKK

M)  e¯ÍMZ ˆewk‡ó¨i GKK

N) †KvbwUB bq|

2| Z_¨we‡k¦i Abycv‡Zi mv‡_ GKwU we‡kl bgybv AbycvZ hvPvB Gi bvw¯Í Kíbv †KvbwU

K) Ho:p = po L) Ho:p≠po

M) Ho:ppo N) ‡KvbwUB bq|

3| `ywU bgybv AbycvZ hvPvB Gi Rb¨ bvw¯Í Kíbv †KvbwU?

K) Ho:p
1

= p
2

L) Ho:p
1

≠p
2

M) Hi:p
1

p
2

N) †KvbwUB bq|

mZ¨/wg_¨v wbY©qt

4| ¸bMZ Pj‡Ki ch©v‡jvPbv Ki‡Z bgybv Rwic Kiv nq|

ïY¨¯’vb c~iY t

5| AbycvZ m¤ú‡K© hvPvB‡qi bvw¯Í Kíbv n‡e ---------|

6| AbycvZ m¤^‡Ü hvPvB ÷¨vwUw÷K n‡e ----------- |

evK¨ wgjv‡bv t

7| AbycvZ hvPvB ÷¨vwUw÷K K) d  =  Error!

8| `yBwU bgybv AbycvZ wewkó Z_¨wek¦ †_‡K †bIqv 

hvPvB ÷¨vwUw÷K 

L) d  =  Error!
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cvV 10.5 †f`vs‡Ki †ÿ‡Î h_v_©Zv hvPvB

(Test of singnificance about Variance)

f‚wgKv:

cwimsL¨v‡b †f`v‡¼i e¨envi ¸iæZ¡c~Y©| †f`v¼ e¨env‡ii †ÿ‡Î hvPvBI ¸iæZ¡c~Y©| G cvV †k‡l †f`v¼ 

hvPvB m¤ú‡K© Av‡jvPbv Kiv nj|

D‡Ïk¨

G cvV †k‡l AvcwbÑ

 Z_¨wek¦ †_‡K †bqv GKwU bgybvi †f`vsK hvPvB Ki‡Z cvi‡eb|

 `ywU bgybvi †f`vs‡Ki cv_©K¨ hvPvB Ki‡Z cvi‡eb|

 A‡bK¸‡jv bgybvi †f`vsK mg~‡ni mggvwÎKZv hvPvB Ki‡Z cvi‡eb|

†f`v‡¼i †ÿ‡Î h_v_©Zv hvPvB

bgybv †f`vs‡Ki mv‡_ Z_¨we‡k¦i c~e© wba©vwiZ †f`vs‡Ki Zzjbv hvPvBt

g‡b Kwi, x
1

,x
2

,........................xn Z_¨gvbmn n AvKv‡ii GKwU bgybv GKwU cwiwgZ Z_¨web¨vm †_‡K 

†bqv nj hvi Mo Ges †f`vsK 2|

 aiv hvK 2Gi wba©vwiZ gvb 
2
0
|

GLv‡b bgybv Mo x  = 

1
n

n

∑
i =  1xi

bgybv †f`vsK s2  =  Error!2

Ges Bnv 2Gi wbiƒwcZ gvb|

hvPvB Ki‡Z n‡e †h, bgybv †f`vsK Z_¨we‡k¦i †f`vsK Gi mgvb|

bvw¯Í Kíbv H
0

: 2
2

0

weKí Kíbv H1: 2≠
2
0
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G‡ÿ‡Î hvPvB ÷¨vwUw÷K

2
 

2

2

0
xxi 


ns2
s2

hvnv 2web¨vm AbymiY K‡i hvi ¯^vaxbZvi gvÎv n-1|

hw` 2
Gi wb‡Y©q gvb 5% h_v_©Zv gvÎvq Ges (n-1) ¯^vaxbZvi gvÎvq 2Gi mviYxK…Z gvb †_‡K eo 

nq Z‡e bvw¯Í Kíbv evwZj n‡e Ab¨_vq M„nxZ n‡e|

A_©vr hw` 2x20.05(n-1)nq Z‡e Ho eR©b n‡e Ab¨_vq M„nxZ n‡e|

D`vniY-5 t

10 Rb Qv‡Îi IRb (wK‡jvMÖvg) wb‡¤œ †`qv nj| 

35, 40, 43, 52, 47, 45, 55, 47, 51, 50

†`Lvb †h D‡jøwLZ 10 Rb Qv‡Îi IRb Ggb GKwU Z_¨wek¦ †_‡K †bqv n‡qwQj hv cwiwgZ web¨vm 

AbymiY K‡i Ges Gi †f`vsK 17|

mgvavb t x  = 
35 + 40 + 43 + ..................... + 50

10 = 46.5

s2 =  
1

10 - 1[352+402+432+............+502-1046.5)

2

]

 36.06

bvw¯Í Kíbv H
0

:217

weKí Kíbv Hi:2≠17

2
2

0

2


ns


17

36.0610

2


21.21

29.05

 Gi mviYxK…Z gvb  = 16.92

GLv‡b 2>29(0.05) 

myZivs bvw¯Í Kíbv eR©b n‡e|

`ywU bgybv †f`vs‡Ki h_v_©Zv hvPvB t
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g‡b Kwi, x
11

, x
12

,..................x
1n1Z_¨gvbmn

 n
1

 AvKv‡ii GKwU bgybv 

2

1


 ‡f`vsKmn GKwU cwiwgZ 

web¨vm †_‡K †bqv n‡q‡Q Ges x
21

, x
22

, .............., x
2n2

 Z_¨gvbmn n
2

 AvKv‡ii Aci GKwU bgybv 

2

2


 

†f`vsKmn Ab¨ GKwU cwiwgZ web¨vm †_‡K †bqv n‡q‡Q| bgybv `ywU wbi‡cÿfv‡e †bqv n‡q‡Q|

GLb 

2

1

s  = Error!2, 2

1


Gi wbiƒwcZ gvb

Ges 

2

2

s
 = Error!2,

2

2

 Gi wbiƒwcZ gvb

hvPvB Ki‡Z n‡e †h, bgybv `ywU GKB †f`vsK wewkó Z_¨wek¦ †_‡K †bqv n‡q‡Q| 

bvw¯Í Kíbv  H
0

: 2

2

2

1

 

weKí Kíbv H
1: 

2

1

 ≠ 2

2



hvPvB ó¨vwUw÷K F = 
2

2

2

1

S
S

 

Bnv F web¨vm AbymiY K‡i hvi ¯^vaxbZvi gvÎv (n
1

-1) Ges (n
2

-1)|

hw` F≥F
0.05(n1-1), (n2-1) nq Z‡e bvw¯Í Kíbv eR©b n‡e Ab¨_vq M„nxZ n‡e| 

GLv‡b F
0.05(n1-1), (n2-1) nj 5% h_v_©Zv gvÎvq Ges (n

1

-1), (n
2

-1) ¯^vaxYZvi gvÎvq F-Gi mviYxK…Z 

gvb|

D`vniY-6

aiv hvK, `ywU wbi‡cÿ bgybv †bqv nj hvi bgybv AvKvi h_vµ‡g 10 I 15 Ges Zv‡`i †f`vsK h_vµ‡g 

7 I 5| bgybv `ywU GKB †f`vsK wewk÷ Z_¨wek¦ †_‡K †bqv n‡q‡Q wKbv hvPvB Kiæb|

mgvavb t H0: 2

1

  2

2


 Ges H

1

: 2

1

 ≠ 2

2



GLv‡b 

2

1

s  = 7 2

2

s  = 5, n
1 = 10, n

2 = 15

F =
2

2

2

1

s
s

 = 
7
5= 1.40

GLv‡b F
0.ss05(9.14)

 = 2.65

GLv‡b cÖvß F mviYxK…Z F A‡cÿv †QvU|

myZivs bvw¯Í Kíbv M„nxZ n‡e|

†f`vs‡Ki mggvwÎKZv hvPvB t

g‡b Kwi h msL¨K bgybv hv‡`i AvKvi Ges †f`vsK h_vµ‡g ni Ges 

2

is ; i = 1, 2,.............n



cwimsL¨vb

Aa¨vq `k c„ôv  223

cwiwgZ Z_¨wek¦ †_‡K †bqv n‡q‡Q| bgybv mg~n GKB †f`vsK wewkó Z_¨mg~n †bqv n‡q‡Q wKbv hvPvB 

Ki‡Z n‡e|

bvw¯Í Kíbv H
0

 = 2

1

  2

2

  2

n

Gg, Gm, evU©‡jU (1937) GB bvw¯Í Kíbv hvPvB Gi Rb¨ wbæwjwLZ m~Î cÖ`vb K‡ib|

2Error!

Bnv (h-1) ¯^vaxbZvi gvÎvq 2
 web¨vm Abymib K‡i|

†hLv‡b  S2  =  Error!

Ges M = 1+Error!

hw` 22(h-1),(0.05) nq Z‡e bvw¯Í Kíbv eR©b n‡e Ab¨_vq M„nxZ n‡e|

2(n-1)(0.05) nj (h-1) ¯^vaxbZvi gvÎv Ges 5% h_v_©Zv gvÎvq 2-Gi mviYxK…Z gvb|

D`vniY-7 t

cwiwgZ Z_¨wek¦ †_‡K h_vµ‡g 7, 10 I 15 AvKvi wewkó wZbwU bgybv hv‡`i †f`vsK h_vµ‡g 11, 17 

I 21 †bqv n‡q‡Q| hvPvB Kiæb †h, bgybv mg~n GKB †f`vsK wewkó Z_¨wek¦ †_‡K †bqv n‡q‡Q|

mgvavb t GLv‡b Ho: 2

1

  2

2

  2

3



hvPvB ÷¨vwUw÷K wbY©q mviYx

bgybv ni-1
log

10

s
2
i (ni-1)log

10

s
2
i

1
ni - 1

1 6 1.041 6.246 0.167

2 9 1.230 11.070 0.111

3 14 1.322 18.511 0.071

†gvU 29 35.427 0.349
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s2 = 
6¥11 + 9¥17 + 14¥21

29

 = 
513
29 = 17.689

log
10

s2 = 1.248

n = 32, h = 3,

M = 1+Error!

 = 1.064

myZivs  2
29¥1.248 - 35.427

1.067 = 0.719

Ges  2.05) = 5.99

GLv‡b †h‡nZz 2
2

0.05 2

myZivs bvw¯Í Kíbv M„„nxZ n‡e| A_©vr bgybv mg~n GKB †f`vsK wewkó cwiwgZ Z_¨wek¦ †_‡K †bqv n‡q‡Q| 

wb‡R Kiæb: cuvPwU ¯^vaxb bgybvi †f`vsK I bgybv msL¨v †`Iqv Av‡Q

bgybv 1 2 3 4 5

s
2
i

2.50 3.20 5.61 4.34 5.83

ni 7 6 3 4 8

h_v_©Zv hvPvB Kiæb, hLb, H
0

: 
1


2


3


4


5

H
1

 : 
1

≠
2

≠
3

≠
4

≠
5

mvims‡ÿc t

h_v_©Zv hvPvB Ki‡Z t  (student t), 2   (Chi-square) Ges F  †f`vs‡Ki AbycvZ web¨vm Abymv‡i wbb©q 

Kiv nq| 

cv‡VvËi g~j¨vqb-10.5:

‰be©¨w³K cÖkœ:

mwVK DË‡ii cv‡k wUK (wPý w`b:
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1| Z_¨we‡k¦i c~e© wba©vwiZ †f`vs‡Ki mv‡_ GKwU bgybv †f`vs‡K bvw¯Í Kíbv †KvbwU?

(K) Hi: 2≠ 2

0

 LH
0

:2
2
0

(M) H0: 
1


2

(N) ‡KvbwUB bq|

2| †f`vs‡Ki mggvwÎKv hvPvB Gi Rb¨ bvw¯Í Kíbv †KvbwU?

(K) Hi: 
2
1  =  s2

2 =  .............. =  s2
h

(L) H
0

: 
2


2

h

(M) H
0

: s
2
1= 

2
2

(N) †KvbwUB bq 

mZ¨/wg_¨v wbY©qt

3| 2

 web¨v‡mi ¯^vaxbZvi gvÎv n

4| me©`v bgybv †f`vsK Z_¨ we‡k¦i †f`vsK Gi mgvb| 

ÐY¨¯’vb c~iY t

5| 2

 ÷¨vwUw÷K  =  ------------- |

6| F  ÷¨vwUw÷K  =  ------------ |

evK¨ wgjv‡bv t

7| 2

 ÷¨vwUw÷K Gi ¯^vaxbZvi gvÎv K) (n1-1, n2-1)

8| F ÷¨vwUw÷K Gi ¯^vaxbZvi gvÎv L) (n-1)

P~ovšÍ g~j¨vqb-10

mswÿß I iPbvg~jK cÖkœvejx

1| h_v_©Zv hvPvB ej‡Z wK ey‡Sb? Gi mv‡_ m¤úK©hy³ wewfbœ kãvejxi msÁv wjLyb|

2| h_v_©Zv hvPvB Gi wewfbœ avcmg~n D‡jøL Kiæb|

3| bvw¯Í Kíbv, weKí Kíbv, hvPvB ó¨vwUw÷K, evwZj GjvKv, MÖnYxq GjvKv, 1g I 2q cÖKvi fzj, 

h_v_©Zvi gvÎv Ges ¯^vaxbZvi gvÎvi D`vniYmn msÁv w`b|

4| cwiwgZ hvPvB, t-hvPvB, 2hvPvB Ges F-hvPvB Gi eY©bv Kiæb|
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5| cwiwgZ hvPvB Ges t-hvPvB-Gi g‡a¨ cv_©K¨ D‡jøL Kiæb|

6| ¯^vfvweK wP‡ý wbæwjwLZ bvw¯Í Kíbv mg~n wKfv‡e hvPvB Ki‡eb Av‡jvPbv Kiæb|

(K) H
0

: o (L) H
0

:2
2
0

(M) H
0

: 
2


2

(N)  Ho: 
2
1  =  s2

2

(O)  Ho: 
2
1  =  s2

2............... =  s2
h

7| 13 †f`vsK wewkó GKwU Z_¨wek¦ †_‡K 35 AvKv‡ii GKwU bgybv wb‡q Zvi Mo cvIqv †Mj 37| 

D³ Z_¨we‡k¦i Mo 32 wKbv Zv wKfv‡e hvPvB Ki‡eb?

8| 15 I 20 AvKvi wewkó `ywU bgybvi †f`vsK cvIqv †Mj h_vµ‡g 21 I 27| bgybv `ywU GKB 

†f`vsK wewkó cwiwgZ Z_¨wek¦ †_‡K †bqv n‡q‡Q wKbv hvPvB Kiæb|

9| ¯^vfvweK wPý e¨envi K‡i wbæwjwLZ bvw¯Í Kíbv wKfv‡e hvPvB Kiv hvq Av‡jvPbv Kiæb| 

(K) H0: p po

(K) H0: p
1

p
2

10| GKwU Jla cÖ‡qvM K‡i †`Lv †Mj †h, 150 Rb †ivMxi 40% †ivMx Av‡ivM¨ jvf K‡i Ges 200 

Rb †ivMx hv‡`i‡K JlawU cÖ‡qvM Kiv nqwb Zv‡`i 30% †ivMx Av‡ivM¨ jvf K‡i| JlawU 

Kvh©KvwiZv h_v_© wKbv hvPvB Kiæb|

11| 15, 20 I 25 AvKvi wewkó wZbwU bgybv cwiwgZ Z_¨wek¦ †_‡K †bIqv n‡q‡Q Ges Zv‡`i †f`vsK 

h_vµ‡g 30, 37 I 41| bgybv wZbwUi †f`vsK mggvwÎK wKbv hvPvB Kiæb|

12| `ywU wUD‡Uvwiqvj †K›`ª †_‡K h_vµ‡g 10 I 15 Rb QvÎ ˆ`e c×wZ‡Z wbe©vPb K‡i Zv‡`i eqm 

wb‡¤œ †`Iqv nj|

QvÎ‡`i eqm (ermi)

1g wUD‡Uvwiqvj †K›`ª 15, 14, 17, 19, 15, 20, 19, 18, 17, 26

2q wUD‡Uvwiqvj †K›`ª 15, 20, 17, 19, 21, 22, 18, 16, 14, 18, 20, 19, 17, 18, 

15

wUD‡Uvwiqvj †K›`ª `ywUi QvÎ‡`i Mo eq‡mi Zzjbv hvPvB Kiæb|
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DËigvjv:

10.1:  1| L  2| M    3| N  4| M  5| mZ¨   6| mZ¨  7| bvw¯Í Kíbv  8| weKí Kíbv  9| M  10| 

K  11| L

10.2:  1| L  2| K  3| K  4| K  5| K  6| mZ¨  7| 

x  
s / n

  8| 

2

2

1


sn )(   9| 

2

2

s
s2
1    10| L   

11| K

10.3: 1| K  2| K  3| M  4| wg_¨v  5| H0  6| 

21

21

11

nn
s

xx




  7| L  8| K

10.4:  1| K   2| K  3| K   4| mZ¨  5| H
0

:P
1

 = P
2

  6| 
n

pp
pp

)(
00

0




1

 7| L   8| K

10.5:  1| L   2| M  3| wg_¨v  4| wg_¨v  5| 

2

2

1


sn )(   6| 2

2s
s2

1   7| L  8| K

-----


