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f=kdks.kfefr dk i fjp; 1

8

8.1 Hkwfedk

vki  v i uh fi Nyh d{kkvksa esa f=kHkqt ksa] fo' ks"k : i  l s l edks.k f=kHkqt ksa osQ ckjs esa vè; ; u

dj pqosQ gSaA vkb,  ge v i us vkl &i kl  osQ i fjos' k l s oqQN , sl s mnkgj.k ysa] t gk¡ l edks.k
f=kHkqt ksa osQ cuus dh dYi uk dh t k l drh gSA mnkgj.k osQ fy, %

1. eku yhft ,  , d  LowQy osQ Nk=k
oqQrqcehukj ns[ kus x,  gSaA vc] ; fn
dksbZ Nk=k ehukj osQ f' k[ kj dks ns[ k jgk
gks] rks , d l edks.k f=kHkqt  cuus dh
dYi uk dh t k l drh gS t Sl kfd vkòQfr
8-1 esa fn[ kk; k x; k gSA D; k okLro esa
eki s fcuk gh Nk=k ehukj dh Å¡pkbZ
Kkr dj l drk gS\

    2. eku yhft ,  , d yM+dh unh osQ fdukjs fLFkr v i us edku dh ckyduh i j  cSBh
gqbZ gS vkSj og bl  unh osQ nwl js fdukjs i j  fLFkr i kl  gh osQ eafnj dh , d fupyh
l h<+h i j  j [ ks xeys dks ns[ k jgh gSA bl  fLFkfr esa] , d l edks.k f=kHkqt  cuus dh

f=kdks.kfefr  dk i fjp;
There is perhaps nothing which so occupies the
middle position of mathematics as trigonometry.

( l aHkor% f=kdks.kfefr osQ vfrfjDr xf.kr dh dksbZ , sl h
' kk[ kk ugha gS] t ks ml dh eè;  fLFkfr dk LFkku ys l osQA)

– J.F. Herbart (1890)

v koQ̀fr  8.1
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2 xf.kr

dYi uk dh t k l drh gS t Sl kfd vkòQfr
8-2 esa fn[ kk; k x; k gS] ; fn vki dks og
Å¡pkbZ Kkr gks] ft l  i j yM+dh cSBh gqbZ
gS] rks D; k vki  unh dh pkSM+kbZ Kkr dj
l drs gSa\

3. eku yhft ,  , d xeZ gok okyk xqCckjk
gok esa mM+ jgk gSA vkl eku esa mM+us i j
bl  xqCckjs dks , d yM+dh ns[ k ysrh gS
vkSj bl  ckr dks crkus osQ fy,  og
vi uh ek¡ osQ i kl  nkSM+dj t krh gSA
xqCckjs dks ns[ kus osQ fy,  ml dh ek¡ rqjar
?kj l s ckgj fudy vkrh gSA vc eku
yhft ,  fd t c i gys&i gy yM+dh xqCckjs
dks ns[ krh gS] rc xqCckjk c̄nq  A i j FkkA
t c ek¡&csVh nksuksa gh xqCckjs dks ns[ kus osQ
fy,  ckgj fudydj vkrh gSa rc rd xqCckjk , d vU;  c̄nq  B rd vk pqdk gksrk
gSA D; k vki  t ehu osQ ml  LFkku l s] t gk¡ ek¡ vkSj csVh nksuksa [ kM+h gSa]  B  dh Å¡pkbZ
Kkr dj l drs gSa\

Åi j crkbZ xbZ l Hkh fLFkfr; ksa esa nwfj; k¡ vFkok Å¡pkbZ; k¡ oqQN xf.krh;  rduhdksa dks]
t ks f=kdks.kfefr uked xf.kr dh , d ' kk[ kk osQ varxZr vkrs gSa] ykxw djosQ Kkr fd; k t k
l drk gSA vaxzst h ' kCn  ‘trigonometry’ dh O; qRi fÙk xzhd ' kCnksa ‘tri’ ( ft l dk vFkZ gS
rhu) ] ‘gon’ ( ft l dk vFkZ gS] Hkqt k)  vkSj ‘metron’ ( ft l dk vFkZ gS eki )  l s gqbZ gSA
oLrqr% f=kdks. kfefr  esa , d f=kHkqt  dh Hkqt kvksa vkSj dks.kksa osQ chp osQ l aca/ ksa dk vè; ; u
fd; k t krk gSA i zkphu dky esa f=kdks.kfefr i j fd,  x,  dk; Z dk mYys[ k fel z vkSj
cschykWu esa feyrk gSA i zkphu dky osQ [ kxksyfon~ f=kdks.kfefr dk i z; ksx i F̀oh l s rkjksa vkSj
xzgksa dh nwfj; k¡ eki us esa djrs FksA vkt  Hkh bat hfu; j̄x vkSj HkkSfrd foKku esa i z; qDr
vf/ dka' k i zkS| ksfxdh;  mUur fof/ ; k¡ f=kdks.kferh;  l adYi ukvksa i j  vk/ kfjr gSaA

bl  vè; k;  esa ge , d l edks.k f=kHkqt  dh Hkqt kvksa osQ oqQN vuqi krksa dk ml osQ U; wu
dks.kksa osQ l ki s{k vè; ; u djsaxs ft Ugsa dks. kksa osQ f=kdks. kferh;  v uqi kr  dgrs gaSA ; gk¡ ge
vi uh ppkZ osQoy U; wu dks.kksa rd gh l hfer j [ ksaxsA ; | fi  bu vuqi krksa dk foLrkj nwl js

v koQ̀fr  8.2

v koQ̀fr  8.3
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f=kdks.kfefr dk i fjp; 3

d.kZ
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l ayXu Hkqt k

A

v koQ̀fr  8.4

dks.kksa osQ fy,  Hkh fd; k t k l drk gSA ; gk¡ ge  0°  vkSj   90°  osQ eki  okys dks.kksa osQ
f=kdks.kferh;  vuqi krksa dks Hkh i fjHkkf"kr djsaxsA ge oqQN fof' k"V dks.kksa osQ f=kdks.kferh;
vuqi kr i fjdfyr djsaxs vkSj bu vuqi krksa l s l acaf/ r oqQN l oZl fedk, ¡ (identities), ft Ugsa
f=kdks. kferh;  l oZl fedk, ¡ dgk t krk gS] LFkkfi r djsaxsA

8.2 f=kdks. kferh;  v uqi kr

vuqPNsn 8-1 esa vki  fofHkUu fLFkfr; ksa esa cus oqQN
l edks.k f=kHkqt ksa dh dYi uk dj pqosQ gSaA

vkb,  ge , d l edks.k f=kHkqt  ABC ysa] t Sl kfd
vkòQfr 8-4 esa fn[ kk; k x; k gSA

; gk¡]  CAB ( ; k l a{ksi  esa dks.k A)  , d U; wu dks.k
gSA dks.k A osQ l ki s{k Hkqt k BC dh fLFkfr i j  è; ku nhft , A
; g Hkqt k dks.k  A osQ l keus gSA bl  Hkqt k dks ge dks.k A
dh l Eeq[ k Hkqt k dgrs gSa] Hkqt k  AC l edks.k f=kHkqt  dk
d.kZ gS vkSj Hkqt k  AB,  A dk , d Hkkx gSA vr% bl s ge
dks.k  A dh l ayXu Hkqt k dgrs gSaA

è; ku nhft ,  fd dks.k A osQ LFkku i j dks.k  C ysus i j
Hkqt kvksa dh fLFkfr cny t krh gSA (nsf[ k,  vkòQfr 8-5)

fi Nyh d{kkvksa esa vki  ¶vuqi kr¸  dh l adYi uk
osQ ckjs esa vè; ; u dj pqosQ gSaA ; gk¡ vc ge l edks.k
f=kHkqt  dh Hkqt kvksa l s l acaf/ r oqQN vuqi krksa dks] ft Ugsa
ge f=kdks.kferh;  vuqi kr dgrs gSa] i fjHkkf"kr djsaxsA

l edks.k f=kHkqt   ABC  (nsf[ k,  vkòQfr 8-4)  osQ
dks.k A osQ f=kdks. kferh;  v uqi kr  fuEu i zdkj l s i fjHkkf"kr
fd,  t krs gSa%

 A dk sine = 
A BC

AC


dk.sk dh l Eeq[ k Hktqk
d.kZ

 A dk cosine = 
A AB

AC


dk.sk dh l yaXu Hkqt k
d.kZ

d.kZ

d
ks.
k 

 d
h 

la
y
Xu

 H
kqt

k
C

dks.k  dh 
l Eeq[ k Hkqt k

C

v koQ̀fr  8.5

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



4 xf.kr

 A dk tangent = 
 A BC

AB A 


dks.k dh l Eeq[ k Hktqk
dk.sk dh l ayXu Hktqk

 A dk cosecant = 
1 AC

A sine BCA 
 


d.kZ

dk dk.sk dh l Eeq[ k Hkqt k

 A dk secant  = 
1 AC

A cosine ABA 
 


d.kZ

dk dks.k dh l Ee[qk Hktqk

 A dk cotangent  = 
1 A AB

A tangent BCA 
 


dk.sk dh l yaXu Hktqk

dk dk.sk dh l Ee[qk Hkqt k

Åi j i fjHkkf"kr fd,  x,  vuqi krksa dks l a{ksi  esa Øe' k% sin A, cos A, tan A, cosec A,
sec A vkSj  cot A fy[ kk t krk gSA è; ku nhft ,  fd vuqi kr  cosec A, sec A  v kSj  cot A
vuqi krksa  sin A, cos A vkSj   tan A  osQ Øe' k% O; qRØe gksrs gSaA

vkSj vki  ; gk¡ ; g Hkh ns[ k l drs gSa fd  tan A = 

BC
BC sin AAC

ABAB cos A
AC

   vkSj

cotA = 
cos A
sin A

vr% , d l edks.k f=kHkqt  osQ , d U; wu dks.k osQ f=kdks. kferh;  v uqi kr  f=kHkqt  osQ
dks.k vkSj ml dh Hkqt kvksa dh yackbZ osQ chp osQ l aca/  dks O; Dr djrs gSaA

D; ksa u ; gk¡ vki  , d l edks.k f=kHkqt  osQ dks.k C osQ f=kdks.kferh;  vuqi krksa dks
i fjHkkf"kr djus dk i z; kl  djsa (nsf[ k,  vkòQfr 8-5) \

' kCn “sine” dk l cl s i gyk i z; ksx ft l  : i  esa vkt  ge
djrs gSa ml dk mYys[ k 500 bZ- esa vk; ZHkêð }kjk fyf[ kr
i qLrd  vk; ZHkêh; e esa feyrk gSA vk; ZHkêð us ' kCn
v / Z&T; k dk i z; ksx v/ Z&t hok osQ fy,  fd; k Fkk ft l us
l e; &varjky esa T; k ; k t hok dk l af{kIr : i  ys fy; kA t c
i qLrd vk; ZHkêh; e dk vuqokn vjch Hkk"kk esa fd; k x; k]
rc ' kCn t hok dks ; Fkkor j[ k fy; k x; kA ' kCn t hok dks
l kbul  (Sinus) osQ : i  esa vuwfnr fd; k x; k] ft l dk
vFkZ oØ gS] t cfd v jch : i karj dks ySfVu esa vuwfnr fd; k

v k; ZHkêð
476 – 550 l k-; q-
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f=kdks.kfefr dk i fjp; 5

d.kZ

v koQ̀fr  8.6

x; kA bl osQ rqjar ckn sine osQ : i  esa i z; qDr ' kCn sinus Hkh i wjs ; wjksi  esa xf.krh;  i kBksa
esa i z; qDr gksus yxkA [ kxksyfon~ osQ ,d vaxzst h i zksi+sQl j , MeaM xqaVj (1581&1626)
us i gys&i gy l af{kIr l aosQr ‘sin’  dk i z; ksx fd; k FkkA

' kCnksa ‘cosine’ vkSj  ‘tangent’ dk mn~xe cgqr ckn esa gqvk FkkA cosine i Qyu dk
mn~xe i wjd dks.k osQ sine dk vfHkdyu djus dks è; ku esa j[ kdj fd; k x; k FkkA
vk; ZHkêð us bl s dksfVT; k dk uke fn; k FkkA uke cosinus dk mn~xe , MeaM xqaVj osQ
l kFk gqvk FkkA 1674 esa vaxzst  xf.krK l j  t ksukl  ewjs us i gys&i gy l af{kIr l aosQr
‘cos’ dk i z; ksx fd; k FkkA

fVIi . kh : è; ku nhft ,  fd i zrhd sin A dk i z; ksx dks.k A’ osQ
sin osQ l af{kIr : i  esa fd; k x; k gSA ; gk¡ sinA,  sin vkSj A
dk xq.kui Qy ugha gSA A l s vyx jgdj ‘sin’ dk dksbZ vFkZ
gh ugha gksrkA bl h i zdkj cosA, ‘cos’ vkSj A dk xq.kui Qy
ugha gSA bl  i zdkj dh O; k[ ; k vU;  f=kdks.kferh;  vuqi krksa
osQ l kFk Hkh dh t krh gSA

vc] ; fn ge l edks.k f=kHkqt  ABC osQ d.kZ  AC i j
, d c̄nq P ysa ; k c<+h gqbZ Hkqt k AC i j  c̄nq Q ysa vkSj AB
i j  yac PM Mkysa vkSj c<+h gqbZ Hkqt k  AB i j  yac QN  Mkysa
(nsf[ k,  vkòQfr 8-6) ] rks   PAM osQ  A osQ f=kdks.kferh;
vuqi krksa vkSj   QAN osQ  A osQ f=kdks.kferh;  vuqi krksa esa
D; k varj gksxk\

bl  i z' u dk mÙkj Kkr djus osQ fy,  vkb,  i gys ge bu f=kHkqt ksa dks ns[ ksaA D; k
 PAM vkSj   CAB l e: i  gSa\ vki dks ; kn gksxk fd vè; k;  6 esa vki  AA l e: i rk
dl kSVh osQ ckjs esa vè; ; u dj pqosQ gSaA bl  dl kSVh dks ykxw djus i j  vki  i k, ¡xs fd
f=kHkqt  PAM vkSj  CAB l e: i  gSaA vr% l e: i  f=kHkqt ksa osQ xq.k/ eZ osQ vuql kj bu f=kHkqt ksa
dh l axr Hkqt k, ¡ vkuqi kfrd gSaA

vr%
AM
AB

 =
AP MP
AC BC



bl l s gesa ; g i zkIr gksrk gS
MP
AP

 =
BC sin A
AC


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6 xf.kr

bl h i zdkj
AM AB
AP AC

  = cos A, MP BC tan A
AM AB

   vkfn&vkfn

bl l s ; g i rk pyrk gS fd   PAM osQ dks.k A osQ f=kdks.kferh;  vuqi kr vkSj
CAB osQ dks.k A osQ f=kdks.kferh;  vuqi krksa esa dksbZ varj ugha gksrkA

bl h i zdkj vki  ; g t k¡p dj l drs gSa fd   QAN esa Hkh sinA dk eku (vkSj vU;
f=kdks.kferh;  vuqi krksa dk eku)  l eku cuk jgrk gSA

vi us i zs{k.kksa l s vc ; g Li "V gks t krk gS fd ; fn dks. k l eku cuk j grk gks]
r ks , d  dks. k osQ f=kdks. kferh;  v uqi krksa osQ ekuksa esa f=kHkqt  dh Hkqt kv ksa dh yackb; ksa
osQ l kFk dksbZ i fj orZu ugha gksrkA

fVIi . kh : l qfo/ k osQ fy,  (sinA)2, (cosA)2, vkfn osQ LFkku i j  ge Øe' k% sin2A, cos2A
vkfn fy[ k l drs gSaA i jarq cosec A = (sin A)–1  sin–1 A (bl s l kbu buol Z A dgk t krk
gS)A sin–1 A dk , d vyx vFkZ gksrk gS ft l  i j  ppkZ ge mPp d{kkvksa esa djsaxsA bl h
i zdkj dh i jai jk, ¡ vU;  f=kdks.kferh;  vuqi krksa i j  Hkh ykxw gksrh gSaA dHkh&dHkh xzhd v{kj
 (FkhVk)  dk i z; ksx dks.k dks i zdV djus osQ fy,  fd; k t krk gSA

; gk¡ geus , d U; wu dks.k osQ N% f=kdks.kferh;  vuqi kr i fjHkkf"kr fd,  gSaaA ; fn gesa
dksbZ , d vuqi kr Kkr gks] rks D; k ge vU;  vuqi kr i zkIr dj l drs gSa\  vkb,  ge bl
i j  fopkj djsaA

; fn , d  l edks.k f=kHkqt   ABC  esa

sin A = 
1 ,
3

 rc bl dk vFkZ ; g gS fd 
BC 1
AC 3

 ,

vFkkZr~ f=kHkqt  ABC dh Hkqt kvksa  BC vkSj  AC dh
yackb; k¡ 1 : 3 osQ vuqi kr esa gSa (nsf[ k,  vkòQfr
8-7)A vr% ; fn BC, k osQ cjkcj gks] rks AC, 3k osQ cjkcj gksxh] t gk¡  k , d / u l a[ ; k
gSA dks.k A osQ vU;  f=kdks.kferh;  vuqi kr Kkr djus osQ fy,  gesas rhl jh Hkqt k AB dh
yackbZ Kkr djuh gksrh gSA D; k vki dks i kbFkkxksj l  i zes;  ; kn gS\  vkb,  ge i kbFkkxksj l
i zes;  dh l gk; rk l s vi sf{kr yackbZ AB Kkr djsaA

AB2 = AC2 – BC2 = (3k)2 – (k)2 = 8k2 = (2 2 k)2

vr% AB = 2 2 k

vr% gesa i zkIr gksrk gSAB = 2 2 k (AB = – 2 2 k  D; ksa ugha gS\ )

v koQ̀fr  8.7
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f=kdks.kfefr dk i fjp; 7

v c cos A =
AB 2 2 2 2
AC 3 3

k
k

 

bl h i zdkj] vki  dks.k A osQ vU;  f=kdks.kferh;  vuqi kr i zkIr dj l drs gSaA

fVIi . kh : D; ksafd l edks.k f=kHkqt  dk d.kZ] f=kHkqt  dh l cl s yach Hkqt k gksrk gS] bl fy,
sin A ; k cos A dk eku l nk gh 1 l s de gksrk gS (; k fo' ks"k fLFkfr esa 1 osQ cjkcj gksrk gSA)

vkb,  vc ge oqQN mnkgj.k ysasA

mnkgj . k 1 : ; fn tan A = 
4
3

, rks dks.k A  osQ vU;

f=kdks.kferh;  vuqi kr Kkr dhft , A

gy  : vkb,  l cl s i gys ge , d l edks.k  ABC [ khapsa
(nsf[ k,  vkòQfr 8-8)A

vc] ge t kurs gSa fd tan A = 
BC 4
AB 3



vr% ; fn BC = 4k, rc  AB = 3k, t gk¡  k / u l a[ ; k gSA

vc i kbFkkxksj l  i zes;  ykxw djus i j  gesa ; g i zkIr gksrk gS

AC2 = AB2 + BC2 = (4k)2 + (3k)2 = 25k2

bl fy, AC = 5k

vc ge budh i fjHkk"kkvksa dh l gk; rk l s l Hkh f=kdks.kferh;  vuqi kr fy[ k l drs gSaA

sin A =
BC 4 4
AC 5 5

k
k

 

cos A =
AB 3 3
AC 5 5

k
k

 

vr% cot A = 
1 3 1 5, cosec A =

tan A 4 sin A 4
   vkSj  sec A = 

1 5
cos A 3



mnkgj . k 2 : ; fn  B vkSj   Q , sl s
U; wudks.k gksa ft l l s fd sin B = sin Q,
rks fl ¼ dhft ,  fd  B =  Q

gy  : vkb,  ge nks l edks.k f=kHkqt  ABC
vkSj  PQR ysa] t gk¡  sin B = sin Q
(nsf[ k,  vkòQfr 8-9)A

v koQ̀fr  8.8

v koQ̀fr  8.9
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8 xf.kr

v koQ̀fr  8.10

; gk¡ sin B =
AC
AB

vkSj sin Q =
PR
PQ

rc
AC
AB

 =
PR
PQ

vr%
AC
PR

 =
AB
PQ

k  (eku yhft , ) (1)

vc] i kbFkkxksj l  i zes;  ykxw djus i j  gesa ; s i zkIr gksrs gSa

BC = 2 2AB AC

vkSj QR = 2 2PQ – PR

vr%
BC
QR  = 

2 2 2 2 2 2 2 2

2 2 2 2 2 2

AB AC PQ PR PQ PR

PQ PR PQ PR PQ PR

k k k
k

  
  

  
(2)

(1) vkSj  (2) l s gesa ; g i zkIr gksrk gS

AC
PR

 =
AB BC
PQ QR



rc i zes;  6-4 dk i z; ksx djus i j  ACB ~  PRQ i zkIr gksrk gSA vr%  B =  Q

mnkgj . k 3 :  ACB yhft ,  ft l dk dks.k C l edks.k
gS ft l esa  AB = 29 bdkbZ] BC = 21 bdkbZ vkSj
 ABC =  (nsf[ k,  vkòQfr 8-10)  gSa rks fuEufyf[ kr
osQ eku Kkr dhft , A

(i) cos2  + sin2 
(ii) cos2  – sin2 

gy  :  ACB esa gesa ; g i zkIr gksrk gS

AC = 2 2AB BC  = 2 2(29) (21)

= (29 21)(29 21) (8) (50) 400 20     bdkbZ
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f=kdks.kfefr dk i fjp; 9

v koQ̀fr  8.12

vr% sin = 
AC 20 BC 21, cos =
AB 29 AB 29

   

vc] (i) cos2 + sin2 = 
2 2 2 2

2
20 21 20 21 400 441 1,
29 29 84129

          
   

vkSj  (ii) cos2  – sin2  = 
2 2

2
21 20 (21 20)(21 20) 41
29 29 84129

         
   

mnkgj . k 4 : , d l edks.k f=kHkqt  ABC esa] ft l dk dks.k
B l edks.k gS] ; fn tan A = 1 rks l R; kfi r dhft ,  fd

2  sin A cos A = 1
gy  :  ABC esa tan A = 

BC
AB

 = 1 (nsf[ k,  vkòQfr 8-11)
vFkkZr~ BC = AB

eku yhft ,   AB = BC = k, t gk¡  k , d / u l a[ ; k gSA

v c AC = 2 2AB BC

= 2 2( ) ( ) 2k k k 

vr% sin A =
BC 1
AC 2

 vkSj cos A = 
AB 1
AC 2



bl fy, 2 sin A cos A = 1 12 1,
2 2

     
  

 t ks fd vi sf{kr eku gSA

mnkgj . k 5 :  OPQ esa] ft l dk dks.k P l edks.k
gS] OP = 7 cm v kSj  OQ – PQ = 1 cm
(nsf[ k,  vkòQfr 8-12)]  sin Q vkSj  cos Q osQ eku
Kkr dhft ,A

gy  :  OPQ l s gesa ; g i zkIr gS fd

OQ2 = OP2 + PQ2

vFkkZr~ (1 + PQ)2 = OP2 + PQ2 (D; ksa\ )

vFkkZr~ 1 + PQ2 + 2PQ = OP2 + PQ2

vFkkZr~ 1 + 2PQ = 72 (D; ksa\ )

v koQ̀fr  8.11
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10 xf.kr

vFkkZr~ PQ = 24 cm vkSj  OQ = 1 + PQ = 25 cm

vr% sin Q =
7
25

 vkSj  cos Q = 
24
25

i z' ukoyh8.1

1.  ABC esa] ft l dk dks.k  B l edks.k gS]  AB = 24 cm vkSj BC = 7 cm gSA fuEufyf[ kr dk eku
Kkr dhft , %

(i) sin A, cos A
(ii) sin C, cos C

2. vkòQfr 8-13 esa]  tan P – cot R dk eku Kkr dhft , A

3. ; fn sin A = 
3 ,
4

 rks cos A  vkSj   tan A  dk eku i fjdfyr dhft , A

4. ; fn 15 cot A = 8  gks rks sin A vkSj  sec A dk eku Kkr dhft , A

5. ; fn sec  = 
13 ,
12

 gks rks vU;  l Hkh f=kdks.kferh;  vuqi kr i fjdfyr dhft , A

6. ; fn  A vkSj   B U; wu dks.k gks] t gk¡ cos A = cos B, rks fn[ kkb,  fd   A =  B

7. ; fn  cot  = 7 ,
8

 rks(i) (1 sin ) (1 sin ) ,
(1 cos ) (1 cos )
   
   

(ii) cot2  dk eku fudkfy, \

8. ; fn  3 cot A = 4, rks t k¡p dhft ,  fd   
2

2
1 tan A
1 + tan A


 = cos2 A – sin2A  gS ; k ughaA

9. f=kHkqt   ABC  esa] ft l dk dks.k  B l edks.k gS] ; fn  tan A = 
1 ,
3

 rks fuEufyf[ kr osQ eku Kkr
dhft , %

(i) sin A cos C + cos A sin C (ii) cos A cos C – sin A sin C

10.  PQR esa] ft l dk dks.k Q l edks.k gS]  PR + QR = 25 cm  vkSj  PQ = 5 cm gSA  sin P, cos P
vkSj tan P  osQ eku Kkr dhft , A

11. crkb,  fd fuEufyf[ kr dFku l R;  gSa ; k v l R; A dkj.k l fgr v i us mÙkj dh i qf"V dhft , A
(i) tan A dk eku l nSo 1 l s de gksrk gSA

(ii) dks.k A  osQ fdl h eku osQ fy,   sec A = 
12
5

(iii) cos A, dks.k  A osQ cosecant  osQ fy,  i z; qDr ,d l af{kIr : i  gSA
(iv) cot A, cot vkSj A  dk xq.kui Qy gksrk gSA

(v) fdl h Hkh dks.k   osQ fy,  sin  = 
4
3

v koQ̀fr  8.13
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f=kdks.kfefr dk i fjp; 11

8.3 oqQN fof' k"V dks. kksa osQ f=kdks. kferh;  v uqi kr

T; kfefr osQ vè; ; u l s vki  30°, 45°, 60° vkSj  90°  osQ dks.kksa dh jpuk l s vki  vPNh
rjg l s i fj fpr gSaA bl  vuqPNsn esa ge bu dks.kksa vkSj l kFk gh 0°  okys dks.k osQ
f=kdks.kferh;  vuqi krksa osQ eku Kkr djsaxsA

45° osQ f=kdks. kferh;  v uqi kr

 ABC esa] ft l dk dks.k B l edks.k gS] ; fn , d dks.k
45° dk gks] rks vU;  dks.k Hkh 45° dk gksxk vFkkZr~
 A =  C = 45° (nsf[ k,  vkòQfr 8-14)A

vr% BC = AB (D; ksa\ )

vc eku yhft ,   BC = AB = a

rc i kbFkkxksj l  i zes;  osQ vuql kj  AC2 = AB2 + BC2 = a2 + a2 = 2a2

bl fy, AC = 2a 

f=kdks.kferh;  vuqi krksa dh i fjHkk"kkvksa dks ykxw djus i j  gesa ; g i zkIr gksrk gS%

sin 45° =
45° BC 1

AC 2 2
  

a
a

osQ dks.k dh l Eeq[ k Hktqk
d.kZ

cos 45° =
45° AB 1

AC 2 2
  

a
a

osQ dks.k dh l yaXu Hkqt k
d.kZ

tan 45° =
45° BC

1
AB45° 

  
a
a

oQs dk.sk dh l Eeq[ k Hkqt k
oQs dks.k dh l yaXu Hkqt k

vkSj cosec 45° =
1 2

sin 45



, sec 45° = 

1 2
cos 45




, cot 45° = 
1 1

tan 45




30° v kSj  60° osQ f=kdks. kferh;  v uqi kr

vkb, ] vc ge 30° vkSj  60° osQ f=kdks.kferh;  vuqi kr
i fjdfyr djsaA , d l eckgq f=kHkqt  ABC i j  fopkj
djsaA D; ksafd l eckgq f=kHkqt  dk i zR; sd dks.k] 60º  dk
gksrk gS] bl fy,    A =  B =  C = 60°

A  l s Hkqt k  BC i j  yac AD Mkfy,  (nsf[ k,  vkòQfr 8-15)A

v koQ̀fr  8.14

v koQ̀fr  8.15
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12 xf.kr

v c  ABD   ACD (D; ksa\ )

bl fy, BD = DC

vkSj  BAD =  CAD (CPCT)

vc vki  ; g ns[ k l drs gSa fd%

 ABD , d l edks.k f=kHkqt  gS ft l dk dks.k D l edks.k gS] vkSj t gk¡  BAD = 30°

vkSj   ABD = 60° (nsf[ k,  vkòQfr 8-15)A

t Sl k fd vki  t kurs gSa] fd f=kdks.kferh;  vuqi krksa dks Kkr djus osQ fy,  gesa f=kHkqt  dh

Hkqt kvksa dh yackb; k¡ Kkr djus dh vko' ; drk gksrh gSA vkb, ] ge ; g eku ysa fd  AB = 2a

rc BD =
1 BC =
2

a

vkSj AD2 = AB2 – BD2 = (2a)2 – (a)2 = 3a2

bl fy, AD = 3a

v c sin 30° =
BD 1
AB 2 2

a
a

  , cos 30° = 
AD 3 3
AB 2 2

a
a

 

tan 30° =
BD 1
AD 3 3

a
a

 

vkSj cosec 30º =
1 2,

sin 30



  sec 30° =

1 2
cos 30 3




cot 30° =
1 3

tan 30




bl h i zdkj

sin 60° =
AD 3 3
AB 2 2

a
a

  , cos 60° = 
1
2

, tan 60° = 3

cosec 60° =
2 ,
3

 sec 60° = 2 vkSj  cot 60° = 
1
3
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f=kdks.kfefr dk i fjp; 13

0° v kSj  90° osQ f=kdks. kferh;  v uqi kr

vkb, ] ge ns[ ksa fd ; fn l edks.k f=kHkqt   ABC osQ dks.k A dks rc rd
vkSj NksVk fd; k t k,  t c rd fd ; g ' kwU;  ugha gks t krk gS] rc bl
fLFkfr esa dks.k  A  osQ f=kdks.kferh;  vuqi krksa i j D; k i zHkko i M+rk gS
(nsf[ k,  vkòQfr 8-16)A t Sl s&t Sl s  A  NksVk gksrk t krk gS] oSl s&oSl s
Hkqt k BC dh yackbZ de gksrh t krh gSA c̄nq C, c̄nq B osQ fudV vkrk
t krk gS vkSj var esa] t c A, 0°  osQ dki Qh fudV gks t krk gS rc
AC yxHkx ogh gks t krk gS t ks fd AB gS (nsf[ k,  vkòQfr 8-17)A

v koQ̀fr  8.17

t c  A, 0º osQ vR; f/ d fudV gksrk gS rc BC, 0 osQ vR; f/ d fudV vk t krk gSA rc

sin A = 
BC
AC

 dk eku 0 osQ vR; f/ d fudV vk t krk gSA vkSj] t c   A,  0º osQ vR; fèkd

fudV gksrk gS] rc AC yxHkx ogh gksrk gS t ks fd  AB gksrk gS vkSj  cos A = 
AB
AC

 dk eku
1 osQ vR; f/ d l ehi  gksrk gSA

bl dh l gk; rk l s ge ml  fLFkfr esa sin A vkSj  cos A osQ eku i fjHkkf"kr dj l drs
gSa t cfd   A = 0°, ge sin 0° =0 v kSj cos 0° = 1 i fjHkkf"kr djrs gSaA

budk i z; ksx djus i j  gesa ; s i zkIr gksrs gSa%

tan 0° = 
sin 0°
cos 0°

 = 0, cot 0° = 
1 ,

tan 0°
 t ks fd i fjHkkf"kr ugha gS (D; ksa\ )

sec 0° = 
1

cos 0
 = 1 rFkk cosec 0° = 

1 ,
sin 0

 vkSj ; g Hkh i fjHkkf"kr ugha gSA (D; ksa\)

vkb,  vc ge ml  fLFkfr esa ns[ ksa fd   A osQ f=kdks.kferh;  vuqi krksa osQ l kFk D; k
gksrk gS t cfd   ABC osQ bl  dks.k dks rc rd cM+k fd; k t krk gS] t c rd fd  90° dk
ugha gks t krkA  A t Sl s&t Sl s cM+k gksrk t krk gS]  C oSl s&oSl s NksVk gksrk t krk gSA vr% Åi j
okyh fLFkfr dh Hkk¡fr Hkqt k AB dh yackbZ de gksrh t krh gSA c̄nq  A,  c̄nq B osQ fudV gksrk
t krk gS vkSj] var esa t c  A, 90°  osQ vR; f/ d fudV vk t krk gS] rks  C, 0° osQ

v koQ̀fr  8.16
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14 xf.kr

vR; fèkd fudV vk t krk gS vkSj Hkqt k AC Hkqt k BC osQ l kFk yxHkx l ai krh gks t krh gS
(nsf[ k,  vkòQfr 8-18)A

v koQ̀fr  8.18

t c  C, 0°  osQ vR; f/ d fudV gksrk gS rks  A, 90°  osQ vR; f/ d fudV gks t krk
gS vkSj Hkqt k  AC  yxHkx ogh gks t krh gS] t ks Hkqt k BC gSA vr%  sin A, 1  osQ vR; f/ d
fudV gks t krk gS vkSj] t c  A , 90°  osQ vR; f/ d fudV gksrk gS] rc  C, 0° osQ
vR; fèkd fudV gks t krk gS vkSj Hkqt k  AB yxHkx ' kwU;  gks t krh gSA vr%  cos A, 0 osQ
vR; f/ d fudV gks t krk gSA

vr% ge ; g i fjHkkf"kr djrs gSa% sin 90° = 1 v kSj cos 90° = 0

vc vki  D; ksa ugha  90°  osQ vU;  f=kdks.kferh;  vuqi kr Kkr djrs gSa\

vc ge rqjar l anHkZ osQ fy,  , d l kj .kh 8-1 osQ : i  esa 0°, 30°, 45°, 60° vkSj  90°
osQ l Hkh f=kdks.kferh;  vuqi krksa osQ eku i zLrqr djsaxsA

l kj . kh8.1

 A 0° 30° 45° 60° 90°

sin A 0
1
2

1
2

3
2

1

cos A 1
3

2
1
2

1
2

0

tan A 0
1
3 1 3 vi fjHkkf"kr

cosec A vi fjHkkf"kr 2 2
2
3 1

sec A 1
2
3 2 2 vi fjHkkf"kr

cot A vi fjHkkf"kr 3 1
1
3 0
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f=kdks.kfefr dk i fjp; 15

fVIi . kh : mi ; qZDr l kj.kh l s vki  ns[ k l drs gSa fd t Sl s&t Sl s  A  dk eku 0° l s 90°  rd
c<+rk t krk gS] sin A dk eku 0 l s c<+dj 1 gks t krk gS vkSj cos A dk eku 1 l s ?kVdj 0 gks t krk
gSA

vkb, ] vc ge oqQN mnkgj.k ysdj Åi j  dh l kj.kh esa fn,  x,  ekuksa osQ i z; ksx dks
i zn£' kr djsaA

mnkgj . k 6 :  ABC esa ft l dk dks.k B l edks.k gS]
AB = 5 cm vkSj   ACB = 30° (nsf[ k,  vkòQfr 8-19)A
Hkqt kvksa  BC vkSj  AC dh yackb; k¡ Kkr djsaA

gy  : Hkqt k BC dh yackbZ Kkr djus osQ fy,  ge ml
f=kdks.kferh;  vuqi kr dks ysaxs ft l esa BC vkSj nh gqbZ
Hkqt k AB gksA D; ksafd BC dks.k C dh l ayXu Hkqt k gS] vkSj
AB dks.k C dh l Eeq[ k Hkqt k gS] bl fy,

AB
BC

 = tan C

vFkkZr~
5

BC
 = tan 30° = 

1
3

ft l l s BC = 5 3  cm i zkIr gksrk gSA

Hkqt k AC dh yackbZ Kkr djus osQ fy,  ge

sin 30° = 
AB
AC

 ysrs gSa (D; ksa\ )

vFkkZr~
1
2

 =
5

AC

vFkkZr~ AC = 10 cm

è; ku nhft ,  fd Åi j  osQ mnkgj.k esa rhl jh Hkqt k dh yackbZ Kkr djus osQ fy,  fodYi
osQ : i  esa ge i kbFkkxksj l  i zes;  dks ykxw dj l drs Fks]

vFkkZr~ AC = 2 2 2 2AB BC 5 (5 3) cm = 10cm  

v koQ̀fr  8.19
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16 xf.kr

mnkgj . k 7 :  PQR esa] ft l dk dks.k Q l edks.k
gS (nsf[ k,  vkòQfr 8-20) ] PQ = 3 cm vkSj
PR = 6 cm gSA  QPR vkSj   PRQ  Kkr dhft , A

gy  : fn; k gqvk gS PQ = 3 cm vkSj  PR = 6 cm

bl fy,
PQ
PR

 = sin R

; k sin R =
3 1
6 2


vr%  PRQ = 30°
vkSj] bl fy,  QPR = 60° (D; ksa\ )

vki  ; gk¡ ; g ns[ k l drs gSa fd ; fn , d l edks.k f=kHkqt  dh , d Hkqt k vkSj dksbZ , d
vU;  Hkkx ( t ks ; k rks U; wu dks.k gks ; k dksbZ , d Hkqt k gks)  Kkr gks] rks f=kHkqt  dh ' ks"k
Hkqt k, ¡ vkSj dks.k Kkr fd,  t k l drs gSaA

mnkgj . k 8 : ; fn sin (A – B) = 
1 ,
2

 cos (A + B) = 
1 ,
2

0° < A + B  90°, A > B, rks AA

vkSj  B Kkr dhft , A

gy  : D; ksafd sin (A – B) = 
1
2

, bl fy, ]  A – B = 30° (D; ksa\ ) (1)

vkSj] D; ksafd cos (A + B) = 
1
2

, bl fy, , A + B = 60° (D; ksa\ ) (2)

(1) vkSj  (2) dks gy djus i j  gesa A =45° vkSj B = 15°  i zkIr gksrk gSA

i z' ukoyh8.2

1. fuEufyf[ kr osQ eku fudkfy, %

(i) sin 60° cos 30° + sin 30° cos 60° (ii) 2 tan2 45° + cos2 30° – sin2 60°

(iii)
cos 45°

sec 30° + cosec 30° (iv) sin 30° + tan 45° – cosec  60°
sec 30° + cos 60° + cot 45°

(v)
2 2 2

2 2
5 cos 60 4 sec 30 tan 45

sin 30 cos 30
    

  

v koQ̀fr  8.20
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f=kdks.kfefr dk i fjp; 17

2. l gh fodYi  pqfu,  vkSj v i us fodYi  dk vkSfpR;  nhft , %

(i) 2
2 tan 30

1 tan 30



 

(A) sin 60° (B) cos 60° (C) tan 60° (D) sin 30°

(ii)
2

2
1 tan 45
1 tan 45
 


 

(A) tan 90° (B) 1 (C) sin 45° (D) 0
(iii) sin 2A = 2 sin A  rc l R;  gksrk gS] t cfd A cjkcj gS%

(A) 0° (B) 30° (C) 45° (D) 60°

(iv) 2
2 tan 30

1 tan 30


   cjkcj gS%

(A) cos 60° (B) sin 60° (C) tan 60° (D) sin 30°

3. ; fn tan (A + B) = 3  vkSj tan (A – B) = 
1
3

; 0° < A + B  90°; A > B rks  A A vkSj B dk eku

Kkr dhft , A
4. crkb,  fd fuEufyf[ kr esa dkSu&dkSu l R;  gSa ; k v l R;  gSaaA dkj.k l fgr v i us mÙkj dh i qf"V

dhft , A
(i) sin (A + B) = sin A + sin B.
(ii)  esa òf¼ gksus osQ l kFk sin   osQ eku esa Hkh òf¼ gksrh gSA
(iii)   esa òf¼ gksus osQ l kFk cos   osQ eku esa Hkh òf¼ gksrh gSA
(iv)   osQ l Hkh ekuksa i j  sin  = cos 

(v) A = 0°  i j cot A i fjHkkf"kr ugha gSA

8.4 f=kdks. kferh;  l oZl fedk, ¡

vki dks ; kn gksxk fd , d l ehdj.k dks , d l oZl fedk rc
dgk t krk gS t cfd ; g l acaf/ r pjksa osQ l Hkh ekuksa osQ fy,
l R;  gksA bl h i zdkj , d dks.k osQ f=kdks.kferh;  vuqi krksa l s
l acaf/ r l oZl fedk dks f=kdks. kferh;  l oZl fedk dgk t krk
gSA  t cfd ; g l acaf/ r dks.k (dks.kksa)  osQ l Hkh ekuksa osQ fy,
l R;  gksrk gSA

bl  Hkkx esa] ge , d f=kdks.kferh;  l oZl fedk fl ¼ djsaxs
vkSj bl dk i z; ksx vU;  mi ; ksxh f=kdks.kferh;  l oZl fedkvksa
dks fl ¼ djus esa djsaxsA

v koQ̀fr  8.21
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18 xf.kr

 ABC esa] t ks B i j  l edks.k gS (nsf[ k,  vkòQfr 8-21)
gesa ; g i zkIr gS AB2 + BC2 = AC2 (1)
(1) osQ i zR; sd i n dks  AC2  l s Hkkx nsus i j  gesa ; g i zkIr gksrk gS

2 2

2 2
AB BC
AC AC

  =
2

2
AC
AC

; k
2 2AB BC

AC AC
      
   

 =
2AC

AC
 
 
 

vFkkZr~ (cos A)2 + (sin A)2 = 1

vFkkZr~ cos2 A + sin2 A = 1 (2)

; g l Hkh  A  osQ fy, ] t gk¡  0°  A  90°,  l R;  gksrk gSA vr% ; g , d f=kdks.kferh;
l oZl fedk gSA

vkb, ] vc ge (1) dks  AB2  l s Hkkx nsaA , sl k djus i j  gesa ; g i zkIr gksrk gS
2 2

2 2
AB BC
AB AB

  =
2

2
AC
AB

; k
2 2AB BC

AB AB
      
   

 =
2AC

AB
 
 
 

vFkkZr~ 1 + tan2 A = sec2 A (3)

D; k ; g l ehdj.k]  A = 0°  osQ fy,  l R;  gS\  gk¡] ; g l R;  gSA D; k ; g  A = 90°
osQ fy,  Hkh l R;  gS\   A = 90°  osQ fy,   tan A vkSj sec A  i fjHkkf"kr ugha gSA vr% (3),
, sl s l Hkh A osQ fy,  l R;  gksrk gS] t gk¡ 0°  A  90º

vkb,  ge ; g ns[ ksa fd (1) dks BC2  l s Hkkx nsus i j  gesa D; k i zkIr gksrk gSA

2 2

2 2
AB BC
BC BC

  =
2

2
AC
BC

vFkkZr~
2 2AB BC

BC BC
      
   

 =
2AC

BC
 
 
 

vFkkZr~ cot2 A + 1 = cosec2 A (4)
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f=kdks.kfefr dk i fjp; 19

è; ku nhft ,  fd   A = 0°  osQ fy,  cosec A  vkSj cot A  i fjHkkf"kr ugha gSA vr% , sl s
l Hkh A  osQ fy,  (4) l R;  gksrk gS t gk¡  0° < A  90°

bu l oZl fedkvksa dk i z; ksx djosQ ge i zR; sd f=kdks.kferh;  vuqi kr dks vU;
f=kdks.kferh;  vuqi krksa osQ i nksa esa O; Dr dj l drs gSa vFkkZr~ ; fn dksbZ , d vuqi kr Kkr
gks] rks ge vU;  f=kdks.kferh;  vuqi krksa osQ eku Hkh Kkr dj l drs gSaA

vkb,  ge ; g ns[ ksa fd bu l oZl fedkvksa dk i z; ksx djosQ bl s ge oSQl s Kkr dj

l drs gSaA eku yhft ,  gesa tan A = 
1
3 Kkr gSA rc cot A = 3

D; ksafd sec2 A = 1 + tan2 A = 1 4 ,1
3 3

   sec A = 
2
3

, vkSj  cos A = 
3

2

vkSj] D; ksafd sin A = 2 3 11 cos A 1
4 2

    . bl fy,  cosec A = 2

mnkgj . k 9 : vuqi krksa cos A, tan A vkSj  sec A dks sin A  osQ i nksa esa O; Dr dhft , A

gy  : D; ksafd cos2 A + sin2 A = 1, bl fy,

cos2 A = 1 – sin2 A, vFkkZr~  cos A = 21 sin A 

bl l s ; g i zkIr gksrk gS cos A = 21 sin A (D; ksa\ )

vr% tan A = 
sin A
cos A

 = 2 2

sin A 1 1sec A =
cos A1 – sin A 1 sin A




vkjS

mnkgj . k 10 : fl ¼ dhft ,  fd  sec A (1 – sin A) (sec A + tan A) = 1

gy  :

oke i {k = sec A (1 – sin A)(sec A + tan A) = 
1 1 sin A(1 sin A)

cos A cos A cos A
   

    
   

=
2

2 2
(1 sin A)(1 + sin A) 1 sin A

cos A cos A
 



=
2

2
cos A 1
cos A

  = nk¡; k i {k

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



20 xf.kr

mnkgj . k 11 : fl ¼ dhft ,  fd  
cot A – cos A cosec A – 1
cot A + cos A cosec A + 1



gy  : oke i {k = 

cos A cos A
cot A – cos A sin A

cos Acot A +  cos A cos A
sin A






1 1cos A 1 1
sin A sin A cosec  A  – 1

cosec  A + 11 1cos A 1 1
sin A sin A

   
    

    
   

    
   

 = nk¡; k i {k

mnkgj . k 12 : l oZl fedk sec2 = 1 + tan2 dk i z; ksx djosQ fl ¼ dhft ,  fd

sin cos 1 1
sin cos 1 sec tan

   


      

gy  : D; ksafd gesa sec  vkSj  tan l s l acaf/ r l oZl fedk i z; qDr djuh gS] bl fy,  vkb,
ge l cl s i gys l oZl fedk osQ oke i {k osQ va' k vkSj gj dks cos  l s Hkkx nsdj oke i {k
dks sec  vkSj  tan osQ i nksa esa : i karfjr djsaA

oke i {k =
sin  – cos + 1 tan 1 sec
sin + cos – 1 tan 1 sec

     


     

=
(tan sec ) 1 {(tan sec ) 1} (tan sec )
(tan sec ) 1 {(tan sec ) 1} (tan sec )

          


         

=
2 2(tan sec ) (tan sec )

{tan sec 1} (tan sec )
      
      

=
– 1 tan sec

(tan sec 1) (tan sec )
   

      

=
–1 1 ,

tan sec sec tan


     

t ks fl ¼ dh t kus okyh v i sf{kr l oZl fedk dk nk¡; k i {k gSA
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f=kdks.kfefr dk i fjp; 21

i z' ukoyh8.3

1. f=kdks.kferh;  vuqi krksa sin A, sec A vkSj  tan A dks cot A osQ i nksa esa O; Dr dhft , A

2.  A  osQ vU;  l Hkh f=kdks.kferh;  vuqi krksa dks  sec A osQ i nksa eas fyf[ k, A

3. l gh fodYi  pqfu,  vkSj v i us fodYi  dh i qf"V dhft , %

(i) 9 sec2 A – 9 tan2 A cjkcj gS%
(A) 1 (B) 9 (C) 8 (D) 0

(ii) (1 + tan  + sec ) (1 + cot  – cosec ) cjkcj gS%
(A) 0 (B) 1 (C) 2 (D) –1

(iii) (sec A + tan A) (1 – sin A) cjkcj gS%

(A) sec A (B) sin A (C) cosec A (D) cos A

(iv)
2

2
1 tan A
1 + cot A


 cjkcj gS%

(A) sec2 A (B) –1 (C) cot2 A (D) tan2 A

4. fuEufyf[ kr l oZl fedk, ¡ fl ¼ dhft , ] t gk¡ os dks.k] ft uosQ fy,  O; at d i fjHkkf"kr gS] U; wu
dks.k gS%

(i) (cosec  – cot )2 = 
1 cos
1 cos
 
 

(ii) cos A 1 sin A 2 sec A
1 + sin A cos A


 

(iii)
tan cot 1 sec cosec

1 cot 1 tan
 

    
   

[l aosQr% O; at d dks sin  vkSj  cos osQ i nksa esa fyf[ , ]

(iv)
21 sec A sin A

sec A 1 – cos A




[l aosQr% oke i {k vkSj nk¡; k i {k dks vyx&vyx l jy dhft , A]

(v) l oZl fedk cosec2 A = 1 + cot2 A dks ykxw djosQ

cos A  – sin A  + 1 cosec A  + cot A
cos A  +  sin A – 1


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22 xf.kr

(vi)
1 sin A sec  A  + tan A
1 – sin A




(vii)
3

3
sin 2 sin tan
2 cos cos

  
 

  

(viii) (sin A + cosec A)2 + (cos A + sec A)2 = 7 + tan2 A + cot2 A

(ix)
1(cosec A  – sin A)(sec A  – cos A)

tan A  + cot A


[l aosQr  : oke i {k vkSj nk¡; k i {k dks vyx&vyx l jy dhft , ]

(x)
22

2
1 tan A 1 tan A

1 – cot A1 + cot A
    

   
  

 = tan2A

8.5 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. l edks.k f=kHkqt   ABC esa] ft l dk dks.k B l edks.k gS]

sin A = 
A A , cos A =dk.sk dh l Eeq[ k Hktqk dks.k dh l yaXu Hktqk

d.kZ d.kZ

tan A = 
A 
A 

dks.k dh l Ee[qk Hkqt k
dks.k dh l ayXu Hktqk

2.
1 1 1 sin A,cosec A = ; sec A = ; tan A = tan A =

sin  A cos A cot A cos A

3. ; fn ,d U; wu dks.k dk , d f=kdks.kferh;  vuqi kr Kkr gks] rks dks.k osQ ' ks"k f=kdks.kferh;
vuqi kr l jyrk l s Kkr fd,  t k l drs gSaA

4. 0°, 30°, 45°, 60° vkSj   90°  osQ dks.kksa osQ f=kdks.kferh;  vuqi krksa osQ ekuA

5. sin A ; k cos A dk eku dHkh Hkh 1 l s v f/ d ugha gksrk] t cfd  sec A ; k cosec A dk eku
l nSo 1 l s v f/ d ; k 1 osQ cjkcj gksrk gSA

6. sin2 A + cos2 A = 1

sec2 A – tan2 A = 1 t gk¡0°  A < 90°

cosec2 A = 1 + cot2 A t gk¡0° < A  90º
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f=kdks.kfefr osQ oqQN vuqi z; ksx 23

mUu; u dks.k

ǹf"V
 js[

kk
ǹf"V

 js[
kk

mUu; u dks.k

9
9.1 Å¡pkb; k¡ v kSj  nwfj ; k¡

vkb,  ge vè; k;  8 esa nh xbZ vkòQfr 8-1 i j  fopkj djas] ft l s uhps vkòQfr 9-1 esa
i qu% [ khapk x; k gSA

v koQ̀fr  9.1

bl  vkòQfr esa] Nk=k dh vk¡[ k l s ehukj osQ f' k[ kj rd [ khaph xbZ js[ kk  AC  dks
nf̀"V&j s[ kk (line of sight) dgk t krk gSA Nk=k ehukj osQ f' k[ kj dh vksj ns[ k jgk gSA
ǹf"V&js[ kk vkSj {kSfrt  js[ kk l s cus dks.k BAC dks Nk=k dh vk¡[ k l s ehukj osQ f' k[ kj dk
mUu; u dks. k (angle of elevation) dgk t krk gSA

bl  i zdkj] nf̀"V&j s[ kk i zs{kd dh vk¡[ k osQ ml  oLrq osQ c̄nq dks feykus okyh js[ kk
gksrh gS ft l s i zs{kd ns[ krk gSA ns[ ks x,  c̄nq dk mUu; u dks.k ml  fLFkfr esa] ǹf"V&js[ kk
vkSj {kSfrt  js[ kk l s cuk dks.k gksrk gS] t cfd ns[ kk t k jgk c̄nq {kSfrt  Lrj  l s Åi j  gksrk
gS vFkkZr~ og fLFkfr t cfd oLrq dks ns[ kus osQ fy,  gesa v i uk fl j  mBkuk gksrk gSA
(nsf[ k,  vkòQfr 9-2)A

f=kdks.kfefr  osQ oqQN v uqi z; ksx
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24 xf.kr

v koQ̀fr  9.2

vkb,  vc ge vkòQfr 8-2 esa nh xbZ fLFkfr i j  fopkj djsaA ckyduh esa cSBh
yM+dh eafnj dh l h<+h i j  j [ ks xeys dks uhps dh vksj ns[ k jgh gSA bl  fLFkfr esa]
ǹf"V&js[ kk {kSfrt  Lrj  l s uhps gSA ǹf"V&js[ kk vkSj {kSfrt  js[ kk l s bl  i zdkj cus dks.k dks
v oueu dks. k (angle of depression) dgk t krk gSA

vr% ns[ kh t k jgh oLrq i j  fLFkr c̄nq dk v oueu dks. k ml  fLFkfr esa ǹf"V&js[ kk
vkSj {kSfrt  js[ kk l s cuk dks.k gksrk gS t cfd c̄nq {kSfrt  js[ kk l s uhps gksrk gS vFkkZr~ og
fLFkfr t cfd ns[ ks t kus okys c̄nq dks ns[ kus osQ fy,  gesa v i uk fl j  uhps >qdkuk gksrk gS
(nsf[ k,  vkòQfr 9-3)A

v koQ̀fr  9.3

vc vki  vkòQfr 8-3 esa cuh ǹf"V&js[ kk, ¡ vkSj bl  rjg cus dks.kksa dks i gpku l drs
gSaA ; s dks.k mUu; u dks.k gSa ; k voueu dks.k\

vkb,  ge vkòQfr 9-1 dks i qu% ns[ ksaA ; fn vki  l gh ek; us esa fcuk eki s gh ehukj
dh Å¡pkbZ  CD Kkr djuk pkgrs gSa rks bl osQ fy,  vki dks fdl  t kudkjh dh vko' ; drk
gksrh gS\ bl osQ fy,  fuEufyf[ kr rF; ksa dk Kku gksuk vko' ; d gksrk gS%
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f=kdks.kfefr osQ oqQN vuqi z; ksx 25

(i) nwjh DE t gk¡ Nk=k ehukj osQ i kn&̄cnq l s bl  nwjh i j  [ kM+k gSA
(ii) ehukj osQ f' k[ kj dk mUu; u dks.k  BAC
(iii) Nk=k dh Å¡pkbZ  AE

; g ekudj fd Åi j crk; h x; ha rhuksa t kudkfj ; k¡ gesa Kkr gSa rks ge fdl  i zdkj
ehukj dh Å¡pkbZ Kkr dj l drs gSa\

vkòQfr esaCD = CB + BD ; gk¡BD = AE gS t ks fd Nk=k dh Å¡pkbZ gSA

BC Kkr djus osQ fy,  ge  BAC ; k  A  osQ f=kdks.kfefr vuqi krksa dk i z; ksx djsaxsA

 ABC esa] Hkqt k BC Kkr dks.k  A osQ l aca/  esa l Eeq[ k Hkqt k gSA ; gk¡ ge fdu&fdu

f=kdks.kfefr vuqi krksa dk i z; ksx dj l drs gSa\  buesa l s fdl osQ nks eku gesa Kkr gS vkSj gesa

fdl dk eku Kkr djus dh vko' ; drk gksrh gS\  tan A  ; k  cot A dk i z; ksx djus l s gekjh

[ kkst  dk {ks=k de gks t krk gS] D; ksafd bu vuqi krksa esa  AB vkSj  BC dk i z; ksx gksrk gSA

vr% tan A = 
BC
AB

; kcot A = 
AB ,
BC

 ft l s gy djus i j  gesa BC  i zkIr gks t k, xkA

BC vkSj  AE t ksM+us i j  ehukj dh Å¡pkbZ i zkIr gks t k, xhA
vkb,  vc ge oqQN mnkgj.k gy djosQ vHkh&vHkh p£pr fd,  x,  i zØe dh

O; k[ ; k djsaA

mnkgj . k 1 : / j rh i j  , d ehukj ÅèokZ/ j [ kM+h gSA
/ jrh osQ , d c̄nq l s] t ks ehukj osQ i kn&̄cnq l s 15 m
nwj gS] ehukj osQ f' k[ kj dk mUu; u dks.k 60°  gSA ehukj
dh Å¡pkbZ Kkr dhft , A

gy  : vkb,  i gys ge i z' u dks fu: fi r djus osQ fy,
, d l jy vkjs[ k cuk, ¡ (nsf[ k,  vkòQfr 9-4)A ; gk¡
AB ehukj dks fu: fi r djrk gS] CB ehukj l s c̄nq dh
nwjh gS vkSj   ACB mUu; u dks.k gSA ge ehukj dh
Å¡pkbZ vFkkZr~  AB Kkr djuk pkgrs gSa vkSj] ; gk¡  ACB
, d f=kHkqt  gS t ks B i j  l edks.k gSA

v koQ̀fr  9.4

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



26 xf.kr

i z' u dks gy djus osQ fy,  ge f=kdks.kferh;  vuqi kr tan 60° (; k cot 60°) ysrs gSa] D; ksafd
bl  vuqi kr esa AB vkSj  BC nksuksa gksrs gSa

v c tan 60° =
AB
BC

vFkkZr~ 3  =
AB
15

vFkkZr~ AB = 15 3

vr% ehukj dh Å¡pkbZ 15 3  m gSA

mnkgj . k 2 : , d fct yh feL=kh dks , d 5m Å¡ps [ kaHks

i j  vk xbZ [ kjkch dh ejEer djuh gSA ejEer dk

dke djus osQ fy,  ml s [ kaHks osQ f' k[ kj l s 1.3m

uhps , d c̄nq rd og i gq¡puk pkgrh gS (nsf[ k,

vkòQfr 9-5)A ; gk¡ rd i gq¡pus osQ fy,  i z; qDr l h<+h

dh yackbZ fdruh gksuh pkfg,  ft l l s fd {kSfrt  l s 60º

osQ dks.k l s >qdkus i j  og v i sf{kr fLFkfr rd i gqq¡p

t k, \  vkSj ; g Hkh crkb,  fd [ kaHks dk i kn&̄cnq fdruh

nwjh i j  l h<+h osQ i kn&̄cnq l s gksuk pkfg, \  (; gk¡ vki

3  = 1.73 ys l drs gSaA)

gy  : vkòQfr 9-5 esa] fct yh feL=kh dks [ kaHks AD i j  c̄nq B rd i gq¡puk gSA

vr% BD = AD – AB = (5 – 1.3)m = 3.7 m

; gk¡ BC l h<+h dks i zdV djrk gSA gesa bl dh yackbZ vFkkZr~ l edks.k f=kHkqt  BDC dk d.kZ
Kkr djuk gSA

vc] D; k vki  ; g crk l drs gSa fd gesa fdl  f=kdks.kfefr vuqi kr dk i z; ksx djuk pkfg, \

; g f=kdks.kfefr vuqi kr sin 60°  gksuk pkfg, A

vr%
BD
BC

 = sin 60° ; k
3.7
BC  = 

3
2

v koQ̀fr  9.5
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f=kdks.kfefr osQ oqQN vuqi z; ksx 27

bl fy, BC =
3.7 2

3


 = 4.28 m (yxHkx)

vFkkZr~ l h<+h dh yackbZ 4.28 m  gksuh pkfg, A

v c
DC
BD

 = cot 60° = 
1
3

vFkkZr~ DC =
3.7

3  = 2.14 m (yxHkx)

vr% ml s l h<+h osQ i kn dks [ kaHks l s 2.14 m dh nwjh i j  j [ kuk pkfg, A

mnkgj . k 3 : 1.5 m yack , d i zs{kd , d fpeuh l s
28.5 m dh nwjh i j  gSA ml dh vk¡[ kksa l s fpeuh osQ
f' k[ kj dk mUu; u dks.k  45° gSA fpeuh dh Å¡pkbZ crkb,A

gy  : ; gk¡  AB fpeuh gS] CD i zs{kd gS vkSj   ADE
mUu; u dks.k gS (nsf[ k,  vkòQfr 9-6)A ; gk¡ ADE , d
f=kHkqt  gS ft l esa dks.k E l edks.k gS vkSj gesa fpeuh dh
Å¡pkbZ Kkr djuh gSA
; gk¡ AB = AE + BE = (AE + 1.5) m

vkSj DE = CB = 28.5 m

AE Kkr djus osQ fy,  gesa , d , sl k f=kdks.kfefr vuqi kr ysuk pkfg,  ft l esa AE vkSj
DE nksuksa gksA bl osQ fy,  vkb,  ge mUu; u dks.k dk tangent ysaA

v c tan 45° =
AE
DE

vFkkZr~ 1 =
AE
28.5

bl fy, AE = 28.5
vr% fpeuh dh Å¡pkbZ (AB) = (28.5 + 1.5) m = 30 m

mnkgj . k 4 : Hkwfe osQ , d c̄nq  P l s , d  10 m Å¡ps Hkou osQ f' k[ kj dk mUu; u dks.k 30°
gSA Hkou osQ f' k[ kj i j  , d èot  dks ygjk; k x; k gS vkSj  P l s èot  osQ f' k[ kj dk mUu; u
dks.k 45° gSA èot naM dh yackbZ vkSj c̄nq P l s Hkou dh nwjh Kkr dhft , A (; gk¡ vki

3  = 1.732 ys l drs gSaA)

v koQ̀fr  9.6
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gy  : vkòQfr 9-7 esa]  AB Hkou dh Å¡pkbZ

i zdV djrk gS] BD èot naM i zdV djrk gS

vkSj  P fn; k gqvk c̄nq i zdV djrk gSA è; ku

nhft ,  fd ; gk¡ nks l edks.k f=kHkqt   PAB

vkSj  PAD gaSA gesa èot naM dh yackbZ vFkkZr~

DB vkSj c̄nq P l s Hkou dh nwjh vFkkZr~ PA

Kkr djuk gSA

D; ksafd gesa Hkou dh Å¡pkbZ AB Kkr gS bl fy,
i gys ge l edks.k  PAB ysaxsA

; gk¡ tan 30° =
AB
AP

vFkkZr~
1
3  =

10
AP

bl fy, AP = 10 3

vFkkZr~ P  l s Hkou dh nwjh 10 3  m = 17.32 m

vkb,  vc ge ; g eku ysa fd DB = x m gS rc AD = (10 + x) m

vc l edks.k  PAD esa tan 45° =
AD 10
AP 10 3

x


bl fy, 1 =
10
10 3

x

vFkkZr~ x = 10  3 1  = 7.32

vr% èot naM dh yackbZ 7.32 m gSA

mnkgj . k 5 : , d l ery t ehu i j  [ kM+h ehukj dh Nk; k ml  fLFkfr esa 40 m vf/ d yach
gks t krh gS t cfd l w; Z dk mUurka' k (altitude) 60° l s ?kVdj  30° gks t krk gS vFkkZr~ Nk; k
osQ , d fl js l s ehukj osQ f' k[ kj dk mUu; u dks.k 60º gS vkSj DB Nk; k dh yackbZ gS

v koQ̀fr  9.7
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t cfd mUu; u dks.k 30º gSA ehukj dh Å¡pkbZ
Kkr dhft , A

gy  : eku yhft ,  fd  AB dh yackbZ h ehVj  gS
vkSj  BC, x ehVj  gSA i z' u osQ vuql kj  DB, BC
l s  40m vf/ d yack gSA
vr%            DB = (40 + x) m

vc] ; gk¡ nks l edks.k f=kHkqt  ABC vkSj
ABD gSA

 ABC esa tan 60° =
AB
BC

; k 3  =
h
x (1)

 ABD esa tan 30° =
AB
BD

vFkkZr~
1
3

 = 40
h

x (2)

(1) l s gesa ; g i zkIr gksrk gS
h = 3x

bl  eku dks (2) esa i zfrLFkkfi r djus i j  gesa ; g i zkIr gksrk gS  3 3x  = x + 40, vFkkZr~
3x = x + 40
vFkkZr~ x = 20
bl fy, h = 20 3 ¹ (1) l sº

vr% ehukj dh Å¡pkbZ 20 3 m gSA

mnkgj . k 6 : , d cgqeaft y Hkou osQ f' k[ kj l s ns[ kus i j , d  8 m Å¡ps Hkou osQ f' k[ kj
vkSj ry osQ voueu&dks.k Øe' k% 30° vkSj  45° gSaA cgqeaft y Hkou dh Å¡pkbZ vkSj nks
Hkouksa osQ chp dh nwjh Kkr dhft , A
gy  : vkòQfr 9-9 esa PC cgqeaft y Hkou dks vkSj AB,  8 m Å¡ps Hkou dks i zdV djrk
gSA ge cgqeaft y Hkou dh Å¡pkbZ] vFkkZr~ PC vkSj nks Hkouksa osQ chp dh nwjh vFkkZr~  AC
Kkr djuk pkgrs gSaA

vkòQfr dks vPNh rjg nsf[ k, A vki  ; gk¡ ns[ ksaxs fd  PB l ekarj js[ kkvksa PQ vkSj  BD dh
, d fr; Zd&Nsnh js[ kk gSA vr%  QPB vkSj   PBD , dkarj dks.k gSa vkSj bl fy,
cjkcj gSaA

v koQ̀fr  9.8
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vr%  PBD = 30°, bl h i zdkj] PAC = 45°

l edks.k  PBD esa
PD
BD

 =tan 30° = 
1
3

; kBD = PD 3

l edks.k  PAC esa ge i krs gSa

PC
AC

 = tan 45° = 1

vFkkZr~ PC = AC

vkSj PC = PD + DC
bl fy,  PD + DC = AC

D; ksafd AC = BD vkSj  DC = AB = 8 m, bl fy,  PD + 8 = BD = PD 3  (D; ksa\ )

bl l s ; g i zkIr gksrk gS%PD =
 

    
8 3 18 4 3 1 m

3 1 3 1 3 1


  

  

vr% cgqeaft y Hkou dh Å¡pkbZ     4 3 1 8 m = 4 3 + 3 m  gS vkSj nks Hkouksa osQ

chp dh nwjh Hkh  4 3 3 m gSA

mnkgj . k 7 : , d unh osQ i qy osQ
, d c̄nq l s unh osQ l Eeq[ k fdukjksa
osQ voueu dks.k Øe' k% 30° vkSj
45° gSaA ; fn i qy fdukjksa l s 3 m dh
Å¡pkbZ i j gks rks unh dh pkSM+kbZ Kkr
dhft , A

gy  : vkòQfr 9-10 esa] A vkSj  B unh osQ l Eeq[ k fdukjksa osQ c̄nqvksa dks i zdV djrs gSa]
ft l l s fd  AB unh dh pkSM+kbZ gSA 3 m  dh Å¡pkbZ i j  cus i qy i j  , d c̄nq P gS
vFkkZr~ DP = 3 m gSA ge unh dh pkSM+kbZ Kkr djuk pkgrs gSa t ks fd  APB dh Hkqt k AB dh
yackbZ gSA

v koQ̀fr  9.10

v koQ̀fr  9.9
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v c AB = AD + DB

l edks.k  APD esa  A = 30°

vr% tan 30° =
PD
AD

vFkkZr~
1
3  =

3
AD

; kAD = 3 3  m

vr% l edks.k  PBD esa]  B = 45º gSA bl fy,  BD = PD = 3 m

v c AB = BD + AD = 3 + 3 3  = 3 (1 + 3 ) m

bl fy,  unh dh pkSM+kbZ 3  3 1 m  gSA

i z' ukoyh9.1

1. l oZQl  dk , d dykdkj , d 20m yach Mksj i j p<+

jgk gS t ks vPNh rjg l s ruh gqbZ gS vkSj Hkwfe i j l hèks

yxs [ kaHks osQ f' k[ kj l s ca/ k gqvk gSA ; fn Hkwfe Lrj osQ

l kFk Mksj }kjk cuk; k x; k dks.k 30° dk gks rks [ kaHks dh

Å¡pkbZ Kkr dhft ,  (nsf[ k,  vkòQfr 9-11)A

2. vk¡/ h vkus l s , d i sM+ VwV t krk gS vkSj VwVk gqvk Hkkx bl  r jg eqM+ t krk gS fd i sM+
dk f' k[ kj  t ehu dks Nwus yxrk gS vkSj bl osQ l kFk 30º dk dks.k cukrk gSA i sM+ osQ
i kn&̄cnq dh nwjh] t gk¡ i sM+ dk f' k[ kj  t ehu dks Nwrk gS] 8m gSA i sM+ dh Å¡pkbZ
Kkr dhft , A

3. , d BsosQnkj cPpksa dks [ ksyus osQ fy,  , d i koZQ esa nks fi Ql yui V~Vh yxkuk pkgrh gSA 5 o"kZ
l s de mez osQ cPpksa osQ fy,  og ,d ,sl h fi Ql yui êðh yxkuk pkgrh gS ft l dk f' k[ kj
1.5 m dh Å¡pkbZ i j gks vkSj Hkwfe osQ l kFk 30° osQ dks.k i j >qdk gqvk gks] t cfd bl l s v fèkd
mez osQ cPpksa osQ fy,  og  3m dh Å¡pkbZ i j , d v f/ d <ky dh fi Ql yui êðh yxkuk pkgrh
gS] t ks Hkwfe osQ l kFk 60° dk dks.k cukrh gksA i zR; sd fLFkfr esa fi Ql yui êðh dh yackbZ D; k
gksuh pkfg, \

4. Hkwfe osQ , d c̄nq l s] t ks ehukj osQ i kn&̄cnq l s  30m dh nwjh i j gS] ehukj osQ f' k[ kj dk
mUu; u dks.k 30° gSA ehukj dh Å¡pkbZ Kkr dhft , A

v koQ̀fr  9.11
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5. Hkwfe l s 60 m dh Å¡pkbZ i j , d i rax mM+ jgh gSA i rax esa yxh Mksjh dks vLFkk; h : i  l s Hkwfe
osQ ,d c̄nq l s cka/  fn; k x; k gSA Hkwfe osQ l kFk Mksjh dk >qdko 60° gSA ; g ekudj fd Mksjh
esa dksbZ <hy ugha gS] Mksjh dh yackbZ Kkr dhft , A

6. 1.5 m yack , d yM+dk 30 m Å¡ps , d Hkou l s oqQN nwjh i j [ kM+k gSA t c og Å¡ps Hkou dh
vksj t krk gS rc ml dh vk¡[ k l s Hkou osQ f' k[ kj dk mUu; u dks.k 30° l s 60° gks t krk gSA crkb,
fd og Hkou dh vksj fdruh nwjh rd pydj x; k gSA

7. Hkwfe osQ , d c̄nq l s , d  20 m Å¡ps Hkou osQ f' k[ kj i j yxh , d l apkj ehukj osQ ry vkSj
f' k[ kj osQ mUu; u dks.k Øe' k% 45° vkSj  60° gSA ehukj dh Å¡pkbZ Kkr dhft , A

8. , d i sMLVy osQ f' k[ kj i j , d  1.6 m Å¡ph ew£r yxh gSA Hkwfe osQ , d c̄nq l s ew£r osQ f' k[ kj
dk mUu; u dks.k 60° gS vkSj ml h c̄nq l s i sMLVy osQ f' k[ kj dk mUu; u dks.k 45° gSA i sMLVy
dh Å¡pkbZ Kkr dhft , A

9. , d ehukj osQ i kn&̄cnq l s , d Hkou osQ f' k[ kj dk mUu; u dks.k 30º gS vkSj Hkou osQ
i kn&̄cnq l s ehukj osQ f' k[ kj dk mUu; u dks.k 60º gSA ; fn ehukj 50m Å¡ph gks] rks Hkou dh
Å¡pkbZ Kkr dhft , A

10. , d  80 m pkSM+h l M+d osQ nksuksa vksj vkeus&l keus l eku yackbZ okys nks [ kaHks yxs gq,  gSaA bu
nksuksa [ kaHkksa osQ chp l M+d osQ , d c̄nq l s [ kaHkksa osQ f' k[ kj osQ mUu; u dks.k Øe' k% 60° vkSj
30° gSA [ kaHkksa dh Å¡pkbZ vkSj [ kaHkksa l s c̄nq dh nwjh Kkr dhft , A

11. , d ugj osQ , d rV i j , d Vhoh VkWoj
ÅèokZ/ jr% [ kM+k gSA VkWoj osQ Bhd l keus
nwl js rV osQ ,d vU;  c̄nq l s VkWoj osQ
f' k[ kj dk mUu; u dks.k 60° gSA bl h rV i j
bl  c̄nq l s 20 m nwj vkSj bl  fcanq dks ehukj
osQ i kn l s feykus okyh js[ kk i j fLFkr , d
vU;  c̄nqq l s VkWoj osQ f' k[ kj dk mUu; u
dks.k 30° gSA (nsf[ k,  vkòQfr 9-12)A VkWoj
dh Å¡pkbZ vkSj ugj dh pkSM+kbZ Kkr dhft ,A

12. 7 m Å¡ps Hkou osQ f' k[ kj l s , d osQcy VkWoj osQ f' k[ kj dk mUu; u dks.k 60° gS vkSj bl osQ
i kn dk voueu dks.k 45º gSA VkWoj dh Å¡pkbZ Kkr dhft , A

13. l eqnz&ry l s 75 m Å¡ph ykbV gkml  osQ f' k[ kj l s ns[ kus i j nks l eqæh t gkt ksa osQ voueu
dks.k 30° vkSj  45° gSaA ; fn ykbV gkml  osQ , d gh vksj , d t gkt  nwl js t gkt  osQ Bhd i hNs
gks rks nks t gkt ksa osQ chp dh nwjh Kkr dhft , A

v koQ̀fr  9.12
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14. 1.2 m yach ,d yM+dh Hkwfe l s  88.2
m dh Å¡pkbZ i j , d {kSfrt  js[ kk esa
gok esa mM+ jgs xqCckjs dks ns[ krh gSA
fdl h Hkh {k.k yM+dh dh vk¡[ k l s
xqCckjs dk mUu; u dks.k 60° gSA oqQN
l e;  ckn mUu; u dks.k ?kVdj  30°  gks
t krk gS (nsf[ k,  vkòQfr 9-13)A bl
varjky osQ nkSjku xqCckjs }kjk r;  dh
xbZ nwjh Kkr dhft , A

15. , d l h/ k jkt ekxZ , d ehukj osQ i kn rd t krk gSA ehukj osQ f' k[ kj i j [ kM+k , d vkneh
, d dkj dks 30° osQ voueu dks.k i j ns[ krk gS t ks fd ehukj osQ i kn dh vksj , d l eku
pky l s t krk gSA N% l sosaQM ckn dkj dk voueu dks.k  60° gks x; kA bl  fcanq l s ehukj osQ
i kn rd i gq¡pus esa dkj }kjk fy; k x; k l e;  Kkr dhft , A

9.2 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. (i) nf̀"V&js[ kk i zs{kd dh vk¡[ k l s i zs{kd }kjk ns[ kh xbZ oLrq osQ c̄nq dks feykus okyh js[ kk
gksrh gSA

(ii) ns[ kh xbZ oLrq dk mUu; u dks. k ǹf"V&js[ kk vkSj {kSfrt  js[ kk l s cuk dks.k gksrk gS t cfd
; g {kSfrt  Lrj l s Åi j gksrk gS vFkkZr~ og fLFkfr t cfd oLrq dks ns[ kus osQ fy,  gesa
v i us fl j dks Åi j mBkuk gksrk gSA

(iii) ns[ kh xbZ oLrq dk v oueu dks. k ǹf"V&js[ kk vkSj {kSfrt  js[ kk l s cuk dks.k gksrk gS t cfd
{kSfrt  js[ kk {kSfrt  Lrj l s uhps gksrh gS vFkkZr~ og fLFkfr t cfd oLrq dks ns[ kus osQ fy,
gesa v i us fl j dks >qdkuk i M+rk gSA

2. f=kdks.kferh;  vuqi krksa dh l gk; rk l s fdl h oLrq dh Å¡pkbZ ; k yackbZ ; k nks l qnwj oLrqvksa
osQ chp dh nwjh Kkr dh t k l drh gSA

v koQ̀fr  9.13
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10
10.1 Hkwfedk
vki us d{kk IX esa i <+k gS fd òÙk , d ry osQ mu c̄nqvksa dk l ewg gksrk gS t ks , d
fu; r  c̄nq (osaQnz)  l s vpj  nwjh ( f=kT; k)  i j  gksrs gSaA vki us oÙ̀k l s l acafèkr
voèkkj.kkvksa t Sl s t hok] oÙ̀k[ kaM] f=kT; [ kaM] pki  vkfn osQ ckjs esa Hkh i <+k gSA vkb,
vc , d ry esa fLFkr , d òÙk rFkk , d js[ kk dh fofHkUu fLFkfr ; ksa i j  fopkj djsaA

vkb, ] ge , d òÙk rFkk , d js[ kk  PQ i j  è; ku nsaA nh xbZ fuEu vkòQfr 10-1 esa
rhu l aHkkouk, ¡ gks l drh gSaA

v koQ̀fr  10.1

vkòQfr 10.1 (i) esa] js[ kk PQ rFkk òÙk eas dksbZ mHk; fu"B c̄nq ugha gSA bl  n' kk esa  PQ
dks òÙk osQ l ki s{k v i zfrPNsnh j s[ kk dgrs gSaA vkòQfr  10.1 (ii) esa js[ kk PQ vkSj òÙk esa nks
mHk; fu"B c̄nq A vkSj B gSaA bl  n' kk esa ge js[ kk PQ dks òÙk dh Nsnd j s[ kk dgrs gSaA
vkòQfr 10.1 (iii) esa js[ kk PQ vkSj òÙk esa , d vkSj osQoy , d mHk; fu"B c̄nq  A gSA bl
n' kk esa js[ kk òÙk dh Li ' kZ j s[ kk dgykrh gSA

oÙ̀k
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vki us oqQ, ¡ osQ Åi j  fLFkj dh gqbZ , d f?kjuh dks ns[ kk gksxk
ft l dk mi ; ksx oqQ, ¡ l s i kuh fudkyus osQ fy,  fd; k t krk gSA
vkòQfr 10-2 dks nsf[ k, A ; gk¡ f?kjuh osQ nksuksa vksj dh jLl h dks
; fn fdj.k dh rjg l e>sa rks og f?kjuh }kjk fu: fi r òÙk i j
Li ' kZ js[ kk dh rjg gksxhA

Åi j nh xbZ fLFkfr; ksa osQ vfrfjDr D; k òÙk osQ l ki s{k js[ kk
dh dksbZ vU;  fLFkfr gks l drh gS\  vki  ns[ k l drs gSa fd bu
fLFkfr; ksa osQ vfrfjDr js[ kk dh òÙk osQ l ki s{k dksbZ vU;  fLFkfr ugha gks l drh gSA bl
vè; k;  esa ge òÙk dh Li ' kZ js[ kk osQ vfLrRo osQ ckjs esa i <+saxs rFkk muosQ oqQN xq.kksa dk Hkh
vè; ; u djsaxsA

10.2 oÙ̀k dh Li ' kZ j s[ kk

fi Nys i fjPNsn esa vki us ns[ kk gS fd fd l h oÙ̀k dh Li ' kZ j s[ kk og j s[ kk gS t ks oÙ̀k dks
osQoy , d  c̄nq i j  i zfrPNsn d j rh gSA

òÙk osQ fdl h c̄nq i j  Li ' kZ js[ kk osQ vfLrRo dks l e>us osQ fy,  vkb,  ge fuEu
fØ; kdyki  djsaA

fØ; kdyki  1 : , d òÙkkdkj rkj yhft ,  rFkk òÙkkdkj rkj osQ , d c̄nq  P i j  , d l hèkk
rkj  AB bl  i zdkj t ksfM+,  fd og c̄nq P osQ i fjr% , d l ery esa ?kwe l osQA bl  i z.kkyh
dks , d est + i j j f[ k,  rFkk rkj  AB dks c̄nq P osQ i fjr% / hes&/ hes ?kqekb,  ft l l s l hèks rkj
dh fofHkUu voLFkk, ¡ i zkIr gks l osaQ ¹nsf[ k,  vkòQfr  10.3(i)ºA

fofHkUu fLFkfr; ksa esa rkj] òÙkkdkj rkj dks c̄nq P
, oa , d vU;  c̄nq Q1 ; k Q2 ; k Q3 vkfn i j  i zfrPNsfnr
djrk gSA , d fLFkfr esa] vki  ns[ ksaxs fd og òÙk dks
osQoy , d c̄nq P i j  gh i zfrPNsfnr djsxk (ABdh
fLFkfr  AB dks nsf[ k, )A ; s ; g n' kkZrk gS fd òÙk osQ
, d c̄nq i j , d Li ' kZ js[ kk dk vfLrRo gSA i qu%
?kqekus i j vki  i zs{k.k dj l drs gSa fd AB dh vU;
l Hkh fLFkfr; ksa esa og òÙk dks c̄nq  P  rFkk , d vU;
c̄nq R1 ; k R2 ; k R3 vkfn i j  i zfrPNsn djrk gSA bl
i zdkj vki  i sz{k.k dj l drs gSa fd oÙ̀k osQ , d  c̄nq
i j  , d  v kSj  osQoy , d  Li ' kZ j s[ kk gksrh gSA

v koQ̀fr  10.3 (i)

v koQ̀fr  10.2
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mi ; qZDr fØ; kdyki  djrs gq,  vki us vo' ;  i zs{k.k fd; k gksxk fd t Sl s&t Sl s fLFkfr
AB l s fLFkfr  A Bdh vksj c<+rh gS] js[ kk AB vkSj òÙk dk mHk; fu"B c̄nq Q1, mHk; fu"B
c̄nq P dh vksj fudV vkrk t krk gSA varr%] AB dh fLFkfr   AB esa og c̄nq P osQ l ai krh
gks t krk gSA i qu% è; ku nhft ,  fd D; k gksrk gS t c ABP osQ i fjr% nf{k.kkorZ ?kqek; k
t krk gS\  mHk; fu"B c̄nq R3 / hjs&/ hjs c̄nq P dh vksj vxzl j  gksrk gS rFkk varr% P l s
l ai krh gks t krk gSA bl  i zdkj ge ns[ krs gSa%

fd l h oÙ̀k dh Li ' kZ j s[ kk Nsnd j s[ kk dh , d  fof' k"V n' kk gS t c l axr  t hok
osQ nksuksa fl j s l ai krh gks t k, ¡A

fØ; kdyki  2 : , d dkxt  i j  , d òÙk vkSj
òÙk dh Nsnd js[ kk PQ [ khafp, A Nsnd js[ kk osQ
l ekarj nksuksa vksj vusd js[ kk, ¡ [ khafp, A vki
i k, ¡xs fd oqQN pj.kksa osQ ckn js[ kkvksa }kjk dkVh
xbZ t hok dh yackbZ / hjs&/ hjs de gks jgh gS
vFkkZr~ js[ kk rFkk òÙk osQ nksuksa i zfrPNsn c̄nq i kl
vk jgs gSa [nsf[ k,  vkòQfr 10.3(ii)]A , d fLFkfr esa
Nsnd js[ kk osQ , d vksj ; g yackbZ rFkk nwl jh
fLFkfr esa ; g nwl jh vksj ' kwU;  gks t krh gSA
Nsnd js[ kk dh fLFkfr; ksa PQ rFkk PQ dh
vkòQfr 10.3 (ii) esa voyksdu dhft , A ; s nksuksa js[ kk, ¡ nh x; h Nsnd js[ kk PQ osQ l ekarj
nks Li ' kZ js[ kk, ¡ gSaa bl l s vki dks ; g t kuus esa l gk; rk feyrh gS fd , d Nsnd js[ kk osQ
l ekarj òÙk dh nks l s vf/ d Li ' kZ js[ kk, ¡ ugha gksrh gSaA

bl  fØ; kdyki  l s ; g fu"d"kZ Hkh fudyrk gS fd Li ' kZ js[ kk Nsnd js[ kk dh , d
fo' ks"k fLFkfr gS t c ml dh l axr t hok osQ nksuksa fl js l ai krh gks t k, ¡A

Li ' kZ js[ kk vkSj òÙk osQ mHk; fu"B c̄nq dks Li ' kZ c̄nq ¹vkòQfr  10.1 (iii) esa c̄nq Aº
dgrs gSa rFkk Li ' kZ js[ kk dks òÙk osQ mHk; fu"B c̄nq i j  Li ' kZ d j uk dgrs gSaA

vc vki  v i us pkjksa vksj nsf[ k, A D; k vki us , d
l kbfdy vFkok , d cSyxkM+h dks pyrs ns[ kk gS\  buosQ
i fg; ksa dh vksj nsf[k, A , d i fg,  dh l Hkh rhfy; k¡
bl dh f=kT; kvksa osQ vuq: i  gSaA vc i fg,  dh fLFkfr dk
èkjrh i j xfr djus osQ l ki s{k O; k[ ; k dhft ,A D; k vki dks
dgha Li ' kZ js[ kk fn[ krh gS\ (nsf[ k,  vkòQfr 10-4)A okLro v koQ̀fr  10.4

v koQ̀fr  10.3(ii)
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esa i fg;k , d js[ kk osQ vuqfn' k xfr djrk gS t ks i fg; s dks fu: fi r djus okys òÙk i j Li ' kZ
js[ kk gSA ; g Hkh nsf[ k,  fd l Hkh fLFkfr; ksa esa vkòQfr 10-4 / jrh osQ Li ' kZ c̄nq l s t kus okyh
f=kT; k Li ' kZ js[ kk i j yac ǹf"Vxkspj gksrh gS (nsf[ k,  vkòQfr 10-4)A vc ge Li ' kZ js[ kk osQ bl
xq.k dks fl ¼ djsaxsA

i zes;  10.1 : oÙ̀k osQ fdl h c̄nq i j  Li ' kZ js[ kk Li ' kZ c̄nq l s t kus okyh f=kT; k i j  yac
gksrh gSA

mi i fÙk : gesa osaQnz O okyk , d òÙk fn; k gS vkSj , d c̄nq P i j  Li ' kZ js[ kk XY nh gSA gesa
fl ¼ djuk gS fd OP, XY i j  yac gSA

XY i j  P osQ vfrfjDr , d c̄nq Q yhft ,  vkSj  OQ dks feykb,  (nsf[ k,  vkòQfr 10-5)A

c̄nq Q òÙk osQ ckgj gksuk pkfg,  (D; ksa\  è; ku
nhft ,  fd ; fn Q òÙk osQ vanj gS rks XY òÙk dh , d
Nsnd js[ kk gks t k, xh vkSj og òÙk dh Li ' kZ js[ kk ugha
gksxh)A vr%] OQ f=kT; k OP l s cM+h gSA vFkkZr~

OQ > OP

D; ksafd ; g c̄nq  P osQ vfrfjDr XY osQ i zR; sd
c̄nq osQ fy,  l R;  gS] OP c̄nq O l s XY osQ vU;  c̄nqvksa
dh U; wure nwjh gSA bl fy,  OP, XY i j  yac gS
( t Sl k fd i zes;  A1.7 esa n' kkZ; k x; k gS)A   

fVIi . kh :

1. mi ; qZDr i zes;  l s ge ; g Hkh fu"d"kZ fudky l drs gSa fd òÙk osQ fdl h c̄nq i j , d vkSj osQoy
, d Li ' kZ js[ kk gksrh gSA

2. Li ' kZ c̄nq l s f=kT; k dks l ekfgr djus okyh js[ kk dks òÙk osQ ml  c̄nq i j  v̂ fHkyac*
Hkh dgrs gSaA

i z' ukoyh10.1

1. , d òÙk dh fdruh Li ' kZ js[ kk, ¡ gks l drh gSa\

2. fjDr LFkkuksa dh i w£r dhft , %

(i) fdl h òÙk dh Li ' kZ js[ kk ml s  c̄nqvksa i j i zfrPNsn djrh gSA

(ii) òÙk dks nks c̄nqvksa i j i zfrPNsn djus okyh js[ kk dks   dgrs gSaA

(iii) , d òÙk dh   l ekarj Li ' kZ js[ kk, ¡ gks l drh gSaA

(iv) òÙk rFkk ml dh Li ' kZ js[ kk osQ mHk; fu"B c̄nq dks    dgrs gSaA

v koQ̀fr  10.5
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3. 5 l seh f=kT; k okys , d òÙk osQ c̄nq  P i j Li ' kZ js[ kk PQ osaQnz O l s t kus okyh , d js[ kk l s
c̄nq  Q i j bl  i zdkj feyrh gS fd  OQ = 12 l sehA PQ dh yackbZ gS%

(A) 12 l seh (B) 13 l seh (C) 8.5 l seh (D) 119  l seh
4. , d òÙk [ khafp,  vkSj , d nh xbZ js[ kk osQ l ekarj nks , sl h js[ kk, ¡ [ khafp,  fd muesa l s , d

Li ' kZ js[ kk gks rFkk nwl jh Nsnd js[ kk gksA

10.3 , d  c̄nq l s , d  oÙ̀k i j  Li ' kZ j s[ kkv ksa dh l a[ ; k

fdl h c̄nq l s òÙk i j  [ khaph xbZ Li ' kZ js[ kkvksa dh
l a[ ; k osQ ckjs esa t kuus osQ fy,  fuEu fØ; kdyki
djsa%

fØ; kdyki  3 : , d dkxt+ i j , d òÙk [ khafp, A
, d c̄nq P bl osQ vanj yhft , A ml  c̄nq l s òÙk
i j  Li ' kZ js[ kk [ khapus dk i z; Ru dhft ,A vki  D; k
i krs gSa\ vki  i krs gSa fd bl l s [ khaph xbZ i zR; sd
js[ kk òÙk dks nks c̄nqvksa i j  i fjPNsn djrh gS
bl fy,  bu js[ kkvksa esa l s dksbZ Li ' kZ js[ kk ugha gks
l drh [nsf[ k,  vkòQfr 10.6 (i)]A

i qu%] òÙk i j  , d c̄nq  P yhft ,  rFkk bl
c̄nq l s Li ' kZ js[ kk, ¡ [ khafp, A vki us i gys l s gh
i zs{k.k fd; k gS fd òÙk osQ bl  c̄nq i j  , d gh
Li ' kZ js[ kk gksrh gS [nsf[ k,  vkòQfr 10.6 (ii)]A

var esa òÙk osQ ckgj , d c̄nq P yhft ,  vkSj
òÙk i j  bl  c̄nq l s Li ' kZ js[ kk, ¡ [ khapus dk i z; Ru
dfj, A vki  D; k i zs{k.k djrs gSa\ vki  i k, ¡xs fd
bl  c̄nq l s òÙk i j  nks vkSj osQoy nks Li ' kZ js[ kk, ¡
[ khap l drs gSa  (nsf[ k,  vkòQfr 10.6 (iii)]A

l a{ksi  esa ge bu ; FkkFkks± dks fuEu fLFkfr; ksa esa
i zdV dj l drs gSaA

fLFkfr  1 : òÙk osQ vanj fLFkr fdl h c̄nq l s t kus
okyh òÙk i j  dksbZ Li ' kZ js[ kk ugha gSA

(i)

(ii)

(iii)
v koQ̀fr  10.6
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fLFkfr  2 : òÙk i j  fLFkr fdl h c̄nq l s òÙk i j  , d vkSj osQoy , d Li ' kZ js[ kk gSA

fLFkfr  3 : òÙk osQ ckgj fLFkr fdl h c̄nq l s t kus okyh òÙk i j  nks vkSj osQoy nks Li ' kZ
js[ kk, ¡ gSaA

vkòQfr 10.6 (iii) esa Li ' kZ js[ kkvksa  PT1 rFkk  PT2 osQ Øe' k% T1 rFkk T2 Li ' kZ c̄nq gSaA

oká c̄nq P l s òÙk osQ Li ' kZ c̄nq rd Li ' kZ js[ kk [ kaM dh yackbZ dks c̄nq  P l s òÙk
i j Li ' kZ j s[ kk dh yackbZ dgrs gSaA

è; ku nhft ,  fd vkòQfr  10.6 (iii) esa PT1 vkSj  PT2 c̄nq P l s òÙk i j  Li ' kZ js[ kkvksa dh
yackb; k¡ gSaA yackb; ksa PT1 vkSj  PT2 esa , d mHk; fu"B xq.k gSA D; k vki  bl s i zkIr dj l drs
gSa\  PT1 vkSj  PT2 dks ekfi ,A D; k ; s cjkcj gSa\  okLro esa l nSo , sl k gh gSA vkb,  bl  rF;
dh , d mi i fÙk fuEu i zes;  esa nsaA

i zes;  10.2 : oká c̄nq l s òÙk i j  [ khaph xbZ Li ' kZ js[ kkvksa dh yackb; k¡ cjkcj gksrh gSA

mi i fÙk : gesa osaQnz O okyk , d òÙk] òÙk osQ ckgj
dk , d c̄nq P rFkk P l s òÙk i j  nks Li ' kZ js[ kk, ¡ PQ,
PR nh gS (nsf[ k,  vkòQfr 10-7)A gesa fl ¼ djuk
gS fd  PQ = PR

bl osQ fy,  ge OP, OQ vkSj  OR dks feykrs
gSaA rc  OQP rFkk  ORP l edks.k gSa D; ksafd ; s
f=kT; kvksa vkSj Li ' kZ js[ kkvksa osQ chp osQ dks.k gSa vkSj
i zes;  10-1 l s ; s l edks.k gSA vc l edks.k f=kHkqt ksa
OQP rFkk ORP esa]

OQ = OR ( , d gh òÙk dh f=kT; k, ¡)
OP = OP (mHk; fu"B)

vr%  OQP   ORP (RHS l ok±xl erk }kjk)
bl l s i zkIr gksrk gS PQ = PR (CPCT)   

fVIi . kh :

1. i zes;  dks i kbFkkxksjl  i zes;  dk i z; ksx djosQ Hkh fuEu i zdkj l s fl ¼ fd; k t k l drk gS%
PQ2 = OP2 – OQ2 = OP2 – OR2 = PR2 (D; ksafd OQ = OR)
ft l l s i zkIr gksrk gS fd PQ = PR

2. ; g Hkh è; ku nhft ,  fd   OPQ =  OPR A vr% OP dks.k  QPR dk v/ Zd gS] vFkkZr~
òÙk dk osaQnz Li ' kZ js[ kkvksa osQ chp osQ dks.k v/ Zd i j  fLFkr gksrk gSA

Fig. 10.7
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vkb, ] vc oqQN mnkgj.k ysaA

mnkgj . k 1 : fl ¼ dhft ,  fd nks l osaQnzh;  òÙkksa esa cM+s
òÙk dh t hok t ks NksVs òÙk dks Li ' kZ djrh gS] Li ' kZ c̄nq
i j  l ef}Hkkft r gksrh gSA

gy  : gesa osaQnz O okys nks l osaQnzh;  òÙk C1 vkSj  C2 rFkk
cM+s òÙk C1 dh t hok AB, t ks NksVs òÙk C2 dks c̄nq P
i j  Li ' kZ djrh gS] fn,  gSa (nsf[ k,  vkòQfr 10-8)A

gesa fl ¼ djuk gS fd AP = BP

vkb,  OP dks feyk, ¡A bl  i zdkj  AB, C2 osQ c̄nq P i j  Li ' kZ js[ kk gS vkSj  OP f=kT; k gSA
vr% i zes;  10-1 l s

OP  AB

vc AB òÙk  C1 dh , d t hok gS vkSj  OP  AB gSA vr%] OP t hok  AB dks l ef}Hkkft r
djsxh D; ksafd osaQnz l s t hok i j  [ khapk x; k yac ml s l ef}Hkkft r djrk gS]

vFkkZr~ AP = BP

mnkgj . k 2 : osaQnz O okys òÙk i j  cká c̄nq T l s nks Li ' kZ
js[ kk, ¡  TP rFkk  TQ [ khaph xbZ gSaA fl ¼ dhft ,  fd
 PTQ = 2  OPQ gSA

gy  : gesa osaQnz O okyk , d òÙk] , d cká c̄nq  T
rFkk òÙk i j  nks Li ' kZ js[ kk, ¡ TP vkSj  TQ, t gk¡  P, Q
Li ' kZ c̄nq gSa] fn,  gSa (nsf[ k,  vkòQfr 10-9)A gesa fl ¼
djuk gS fd

 PTQ = 2  OPQ
ekuk  PTQ = 
vc i zes;  10-2 l s  TP = TQ A vr%  TPQ  , d l ef}ckgq f=kHkqt  gSA

bl fy,  TPQ =  TQP =
1 1(180º ) 90º
2 2

    

i zes;  10-1 l s  OPT = 90º gSA

vr%  OPQ =  OPT –  TPQ = 190º 90º –
2

   
 

 = 
1 1 PTQ
2 2
  

bl l s  PTQ = 2  OPQ i zkIr gksrk gSA

v koQ̀fr  10.8

v koQ̀fr  10.9    
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mnkgj . k 3 : 5 cm f=kT; k osQ , d oÙ̀k dh
8 cm yach , d t hok PQ gSA P vkSj  Q i j  Li ' kZ
js[ kk, ¡ i jLi j  , d c̄nq  T i j  i zfrPNsn djrh gSa
(nsf[ k,  vkòQfr 10-10)A  TP dh yackbZ Kkr dhft , A

gy  : OT dks feyk, ¡A ekuk ; g PQ dks c̄nq R i j
i zfrPNsfnr djrh gSA rc  TPQ l ef}ckgq gS vkSj
TO,  PTQ dk dks.kk/ Zd gSA bl fy,  OT  PQ
vkSj bl  i zdkj OT, PQ dk v/ Zd gS ft l l s i zkIr
gksrk gS PR = RQ = 4 cm

l kFk gh OR = 2 2 2 2OP PR 5 4 cm 3 cm   

vc  TPR +  RPO = 90° =  TPR +  PTR (D; ksa\ )

vr%  RPO =  PTR

bl fy,  l edks.k f=kHkqt   TRP  vkSj l edks.k f=kHkqt   PRO,  AA  l e: i rk }kjk l e: i

gSaA bl l s  
TP
PO

 = 
RP
RO

 i zkIr gksrk gS A  vFkkZr~ 
TP
5

 = 
4
3

 vFkkZr~ TP = 
20
3

 cm

fVIi . kh : TP dks i kbFkkxksj l  i zes;  }kjk fuEu i zdkj l s Hkh i zkIr dj l drs gSa%

ekuk TP = x vkSj TR = y rks

x2 = y2 + 16 (l edks.k  PRT ysdj) (1)

x2 + 52 = (y + 3)2 (l edks.k  OPT ysdj) (2)

(1) dks (2) esa l s ?kVkdj] ge i krs gSa

25 = 6y – 7 ; k y = 
32 16
6 3


bl fy, x2 =
216 16 16 2516 (16 9)

3 9 9
      

 
[(1) l s]

; k x =
20
3

 cm

v koQ̀fr  10.10
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i z' ukoyh 10.2

i z' u l a- 1] 2] 3 esa l gh fodYi  pqfu,  , oa mfpr dkj.k nhft , A

1. , d c̄nq  Q l s , d òÙk i j Li ' kZ js[ kk dh yackbZ 24 cm rFkk Q dh osaQnz l s nwjh 25 cm gSA
òÙk dh f=kT; k gS%

(A) 7 cm (B) 12 cm
(C) 15 cm (D) 24.5 cm

2. vkòQfr 10.11 esa] ; fn TP, TQ osaQnz O  okys fdl h òÙk i j nks
Li ' kZ js[ kk, ¡ bl  i zdkj gSa fd  POQ = 110°,  rks PTQ  cjkcj
gS%

(A) 60° (B) 70°
(C) 80° (D) 90°

3. ; fn , d c̄nq  P l s O  osaQnz okys fdl h òÙk i j PA, PB Li ' kZ js[ kk, ¡ i jLi j  80º osQ dks.k i j
>qdh gksa] rks  POA cjkcj gS%
(A) 50° (B) 60° (C) 70° (D) 80°

4. fl ¼ dhft ,  fd fdl h òÙk osQ fdl h O; kl  osQ fl jksa i j
[ khaph xbZ Li ' kZ js[ kk, ¡ l ekarj gksrh gSaA

5. fl ¼ dhft ,  fd Li ' kZ c̄nq l s Li ' kZ js[ kk i j [ khapk
x; k yac òÙk osQ osaQnz l s gksdj t krk gSA

6. , d c̄nq  A l s] t ks , d òÙk osQ osaQnz l s 5 cm nwjh i j
gS] òÙk i j Li ' kZ js[ kk dh yackbZ 4 cm gSA òÙk dh
f=kT; k Kkr dhft , A

7. nks l aosaQnzh;  òÙkksa dh f=kT; k, ¡ 5 cm rFkk 3 cm gSaA cM+s
òÙk dh ml  t hok dh yackbZ Kkr dhft ,  t ks NksVs òÙk
dks Li ' kZ djrh gksA

8. , d òÙk osQ i fjxr , d prqHkqZt  ABCD [ khapk x; k gS
(nsf[ k,  vkòQfr 10-12)A fl ¼ dhft , %

AB + CD = AD + BC

9. vkoQ̀fr  10.13 esa  XY rFkk XY, O osaQnz okys fdl h
oÙ̀k i j  nks l ekarj  Li ' kZ js[ kk, ¡ gSa vkSj Li ' kZ c̄nq C
i j Li ' kZ js[ kk AB, XY dks A rFkk XY dks B i j
i zfrPNsn djrh gSA fl ¼ dhft ,  fd   AOB = 90º gSA

v koQ̀fr  10.12

v koQ̀fr  10.13

v koQ̀fr  10.11
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v koQ̀fr  10.14

10. fl ¼ dhft ,  fd fdl h cká c̄nq l s fdl h òÙk i j [ khaph xbZ Li ' kZ js[ kkvksa osQ chp dk dks.k
Li ' kZ c̄nqvksa dks feykus okys js[ kk[ kaM }kjk osaQnz i j varfjr dks.k dk l ai wjd gksrk gSA

11. fl ¼ dhft ,  fd fdl h òÙk osQ i fjxr l ekarj
prqHkqZt  l eprqHkqZt  gksrk gSA

12. 4 cm f=kT; k okys , d òÙk osQ i fjxr , d f=kHkqt
ABC bl  i zdkj [ khapk x; k gS fd js[ kk[ kaM
BD vkSj  DC ( ft uesa Li ' kZ c̄nq  D }kjk  BC
foHkkft r gS)  dh yackb; k¡ Øe' k% 8 cm vkSj
6 cm gSa (nsf[ k,  vkòQfr 10-14)A Hkqt k, ¡ AB
vkSj  AC Kkr dhft , A

13. fl ¼ dhft ,  fd òÙk osQ i fjxr cuh prqHkqZt  dh
vkeus&l keus dh Hkqt k, ¡ osaQnz i j l ai wjd dks.k
varfjr djrh gSaA

10.4 l kj ka' k

bl  vè; k;  esa] vki us fuEu rF; ksa dk vè; ; u fd; k gS%

1. òÙk dh Li ' kZ js[ kk dk vFkZA

2. òÙk dh Li ' kZ js[ kk Li ' kZ c̄nq l s t kus okyh f=kT; k i j yac gksrh gSA

3. cká c̄nq l s fdl h òÙk i j [ khaph xbZ nksuksa Li ' kZ js[ kkvksa dh yackb; k¡ l eku gksrh gSaA
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11
11.1 f=kT; [ kaM v kSj  oÙ̀k[ kaM osQ {ks=ki Qy
vki  fi Nyh d{kkvksa esa ' kCnksa f=kT; [ kaM (sector) vkSj
òÙk[ kaM (segment of a circle) l s i woZ i fj fpr gSaA vki dks
; kn gksxk fd , d òÙkh;  {ks=k dk og Hkkx t ks nks f=kT; kvksa
vkSj l axr pki  l s f?kjk ( i fjc¼)  gks] ml  òÙk dk , d
f=kT; [ kaM dgykrk gS rFkk òÙkh;  {ks=k dk og Hkkx t ks , d
t hok vkSj l axr pki  osQ chp esa i fjc¼ gks , d òÙk[ kaM
dgykrk gSA bl  i zdkj] vkòQfr 11-1 esa] Nk; kafdr Hkkx
OAPB osaQnz O okys òÙk dk , d f=kT; [ kaM gSA  AOB bl
f=kT; [ kaM dk dks.k dgykrk gSA è; ku nhft ,  fd bl h
vkòQfr esa vNk; kafdr Hkkx OAQB Hkh òÙk dk f=kT; [ kaM
gSA Li "V dkj.kksa l s OAPB , d y?kq f=kT; [ kaM (minor
sector) dgykrk gS rFkk OAQB , d nh?kZ f=kT; [ kaM
(major sector) dgykrk gSA vki  ; g Hkh ns[ k l drs gSa fd
bl  nh?kZ f=kT; [ kaM dk dks.k 360° –  AOB gSA

vc vkòQfr 11-2 dks nsf[ k, ] ft l eas AB osaQnz O
okys òÙk dh , d t hok gSA vr% Nk; kafdr Hkkx APB , d
òÙk[ kaM gSA vki  ; g Hkh ns[ k l drs gSa fd vNk; kafdr
Hkkx AQB Hkh t hok AB }kjk fu£er , d vU;  òÙk[ kaM gSA
Li "V dkj.kksa l s]  APB y?kq òÙk[ kaM dgykrk gS rFkk AQB
nh?kZ òÙk[ kaM dgykrk gSA

oÙ̀kksa l s l acaf/ r  {ks=ki Qy

nh?kZ
oÙ̀k[ kaM

y?k
q òÙ

k[kaM

v koQ̀fr  11.2

v koQ̀fr  11.1

nh?kZ
f=kT; [ kaM

y?kq
f=kT; [ kaM
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fVIi . kh : t c rd vU; Fkk u dgk t k, ] ồÙk[ kaM*
vkSj f̂=kT; [ kaM* fy[ kus l s gekjk rkRi ; Z Øe' k% y?kq
òÙk[ kaM vkSj y?kq f=kT; [ kaM l s gksxkA

vkb,  mi jksDr Kku osQ vk/ kj i j ] buosQ {ks=ki Qyksa
osQ i fjdfyr djus osQ oqQN l aca/  ( ; k l w=k)  Kkr
djus dk i z; Ru djsaA

eku yhft ,  OAPB osaQnz O vkSj f=kT; k r okys
òÙk dk , d f=kT; [ kaM gS (nsf[ k,  vkòQfr 11-3)A
eku yhft ,   AOB dk va' kh;  (degree) eki  gSA

vki  t kurs gSa fd , d òÙk ¹oLrqr% , d òÙkh;  {ks=k ; k pdrh (disc)º dk {ks=ki Qy
r2 gksrk gSA

, d rjhosQ l s] ge bl  òÙkh;  {ks=k dks osaQnz O i j  360° dk dks.k cukus okyk (va' kh;
eki  360)  , d f=kT; [ kaM eku l drs gSaA fi Qj , sfdd fof/  (Unitary Method) dk i z; ksx
djosQ] ge f=kT; [ kaM OAPB dk {ks=ki Qy uhps n' kkZ,  vuql kj Kkr dj l drs gSa%

t c osaQnz i j  cus dks.k dk va' kh;  eki  360 gS] rks f=kT; [ kaM dk {ks=ki Qy = r2

vr%] t c osaQnz i j cus dks.k dk va' kh;  eki  1 gS] rks f=kT; [ kaM dk {ks=ki Qy = 
2

360
r

bl fy,  t c osaQnz i j  cus dks.k dk va' kh;  eki  gS] rks f=kT; [ kaM dk {ks=ki Qy

= 
2

360
r

   = 2

360
r

 

bl  i zdkj ] ge oÙ̀k osQ , d f=kT; [ kaM osQ {ks=ki Qy osQ
fy, ] fuEufyf[ kr  l aca/  ( ; k l w=k)  i zkIr  d j rs gSa%

dks. k okys f=kT; [ kaM dk {ks=ki Qy  =  2

360


r ,

t gk¡ r òÙk dh f=kT; k gS vkSj   f=kT; [ kaM dk va' kksa esa dks.k gSA

vc , d LokHkkfod i z' u mBrk gS% D; k ge bl  f=kT; [ kaM dh
l axr pki  APB dh yackbZ Kkr dj l drs gSaA gk¡] ge , sl k dj
l drs gSaA i qu%] , sfdd fof/  dk i z; ksx djus rFkk l ai w.kZ òÙk
(360° dks.k okys) dh yackbZ 2r ysus i j ] ge pki   APB dh

v koQ̀fr  11.3

v koQ̀fr  11.4
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okafNr yackbZ 2
360

r
   i zkIr djrs gSaA

vr%dks. k okys f=kT; [ kaM osQ l axr  pki  dh yackbZ = 2
360


r

vkb,  vc osaQnz O vkSj  f=kT; k r okys oÙ̀k[ kaM  APB osQ {ks=ki Qy i j  fopkj  d jsa
(nsf[ k,  vkoQ̀fr  11-4)A vki  ns[ k l drs gSa fd

òÙk[ kaM APB dk {ks=ki Qy  = f=kT; [ kaM OAPB dk {ks=ki Qy  –  OAB dk {ks=ki Qy

                                       = 2 – OAB
360


  r dk{ks=ki Qy

fVIi . kh : Øe' k% vkòQfr 11-3 vkSj vkòQfr 11-4 l s] vki  ns[ k l drs gSa fd

nh?kZ f=kT; [ kaM OAQB dk {ks=ki Qy  = r2 – y?kq f=kT; [ kaM OAPB dk {ks=ki Qy

rFkk            nh?kZ òÙk[ kaM AQB dk {ks=ki Qy  = r2 – y?kq òÙk[ kaM APB dk {ks=ki Qy

vc vkb,  bu vo/ kj.kkvksa ( ; k i fj .kkeksa)  dks l e>us osQ fy,  oqQN mnkgj.k ysaA

mnkgj . k 1 : f=kT; k 4cm okys , d òÙk osQ f=kT; [ kaM dk
{ks=ki Qy Kkr dhft , ] ft l dk dks.k 30º gSA l kFk gh] l axr
nh?kZ f=kT; [ kaM dk {ks=ki Qy Hkh Kkr  dhft , A
( = 3.14 dk i z; ksx dhft , )A

gy  : fn; k gqvk f=kT; [ kaM OAPB gS (nsf[k,  vkòQfr 11-5)A

f=kT; [ kaM dk {ks=ki Qy = 2

360
r

 

= 230 3.14 4 4 cm
360

  

= 2 212.56 cm 4.19cm
3

  (yxHkx)

l axr nh?kZ f=kT; [ kaM dk {ks=ki Qy

= r2 – f=kT; [ kaM OAPB dk {ks=ki Qy

= (3.14 × 16 – 4.19) cm2

= 46.05 cm2 = 46.1 cm2 (yxHkx)

v koQ̀fr  11.5
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oSdfYi d  : i  l s]

nh?kZ f=kT; [ kaM dk {ks=ki Qy = 2(360 – )
360

r
 

=
2360 30 3.14 16 cm

360
    

 

= 2 2330 3.14 16cm 46.05 cm
360

  

= 46.1 cm2 (yxHkx)

mnkgj . k 2 : vkòQfr 11-6 esa n' kkZ,  x,  òÙk[ kaM dk
{ks=ki Qy Kkr dhft , ] ; fn òÙk dh f=kT; k 21cm gS

vkSj   AOB = 120° gSA [ = 
22
7

 yhft ,  ]

gy  : òÙk[ kaM AYB dk {ks=ki Qy
=  f=kT; [ kaM OAYB dk {ks=ki Qy  –  OAB dk {ks=ki Qy (1)

vc] f=kT; [ kaM OAYB dk {ks=ki Qy  = 120 22 21 21
360 7

   cm2 = 462 cm2 (2)

 OAB dk {ks=ki Qy Kkr djus osQ fy,  OM  AB [ khafp, ] t Sl kfd vkòQfr 11-7 esa
fn[ kk; k x; k gSA

è; ku nhft ,  fd  OA = OB gSA vr%] RHS l ok±xl erk l s]  AMO  BMO gSA

bl fy,  M t hok AB dk eè; &̄cnq gS rFkk  AOM =  BOM = 
1 120 60
2
   gSA

eku yhft , OM = x cm  gSA

bl fy,   OMA l s]
OM
OA

 = cos 60°

; k
21
x

 =
1 1cos 60° =
2 2

 
 
 

; k x =
21
2

v koQ̀fr  11.6

v koQ̀fr  11.7
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vr% OM =
21
2

 cm

l kFk gh
AM
OA

 = sin 60° = 
3

2

vr% AM =
21 3

2
 cm

bl fy, AB = 2 AM = 
2 21 3 cm = 21 3 cm

2


vr%  OAB dk {ks=ki Qy  =
1 AB × OM
2

 = 21 2121 3 cm
2 2
 

= 2441 3 cm
4

(3)

bl fy,  òÙk[ kaM AYB dk {ks=ki Qy  = 
2441462 3 cm

4
  
 

[(1), (2) vkSj (3) l s]

= 221 (88 – 21 3)cm
4

v H; kl 11.1

( t c rd vU; Fkk u dgk t k, ]  = 
22
7 dk i z; ksx dhft , A)

1. 6 cm f=kT; k okys ,d òÙk osQ ,d f=kT; [ kaM dk {ks=ki Qy Kkr dhft , ] ft l dk dks.k 60° gSA

2. , d òÙk osQ prqFkk±' k (quadrant) dk {ks=ki Qy Kkr dhft , ] ft l dh i fjf/  22 cm gSA

3. , d ?kM+h dh feuV dh l qbZ ft l dh yackbZ 14 cm gSA bl  l qbZ }kjk 5 feuV esa jfpr {ks=ki Qy
Kkr dhft , A

4. 10l seh f=kT; k okys , d òÙk dh dksbZ t hok osaQnz i j , d l edks.k varfjr djrh gSA
fuEufyf[ kr osQ {ks=ki Qy Kkr dhft , %
(i) l axr y?kq òÙk[ kaM (ii) l axr nh?kZ f=kT; [ kaM  ( = 3.14 dk i z; ksx dhft , )A

5. f=kT; k 21 cm okys òÙk dk , d pki  osaQnz i j  60° dk dks.k varfjr djrk gSA Kkr dhft , %
(i) pki  dh yackbZ (ii) pki  }kjk cuk,  x,  f=kT; [ kaM dk {ks=ki Qy
(iii) l axr t hok }kjk cuk,  x,  òÙk[ kaM dk {ks=ki Qy

6. 15 cm f=kT; k okys , d òÙk dh dksbZ t hok osaQnz i j  60° dk dks.k varfjr djrh gSA l axr y?kq

vkSj nh?kZ òÙk[ kaMksa osQ {ks=ki Qy Kkr dhft , A ( = 3.14 vkSj  3  = 1.73 dk i z; ksx dhft , A)
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òÙkksa l s l acaf/ r {ks=ki Qy 49

7. f=kT; k 12 cm okys , d òÙk dh dksbZ t hok osaQnz i j  120°
dk dks.k varfjr djrh gSA l axr òÙk[ kaM dk {ks=ki Qy Kkr
dhft ,A
( = 3.14 vkSj 3  = 1.73 dk i z; ksx dhft , A)

8. 15m Hkqt k okys ,d oxkZdkj ?kkl  osQ eSnku osQ ,d dksus
i j  yxs [ kw¡Vs l s , d ?kksM+s dks 5 m yach jLl h l s ck¡/
fn; k x; k gS (nsf[ k,  vkòQfr 11-8)A Kkr dhft , %
(i) eSnku osQ ml  Hkkx dk {ks=ki Qy t gk¡ ?kksM+k ?kkl  pj

l drk gSA
(ii) pjs t k l dus okys {ks=ki Qy esa òf¼] ; fn ?kksM+s dks

5m yach jLl h osQ LFkku i j 10m yach jLl h l s
ck¡/  fn; k t k, A ( = 3.14 dk i z; ksx dhft , A)

9. , d òÙkkdkj czwp (brooch) dks pk¡nh osQ rkj l s cuk; k
t kuk gS ft l dk O; kl  35 mm gSA rkj dks òr osQ 5 O; kl ksa
dks cukus esa Hkh i z; qDr fd; k x; k gS t ks ml s 10 cjkcj
f=kT; [ kaMksa esa foHkkft r djrk gS t Sl k fd vkÑfr 11-9
esa n' kkZ; k x; k gSA rks Kkr dhft , %
(i) oqQy okafNr pk¡nh osQ rkj  dh yackbZ
(ii) czwp osQ i zR; sd f=kT; [ kaM dk {ks=ki Qy

10. , d Nrjh esa vkB rkus gSa] t ks cjkcj nwjh i j yxs gq,  gSa
(nsf[ k,  vkòQfr 11-10)A Nrjh dks 45 cm f=kT; k okyk
, d l i kV òÙk ekurs gq, ] bl dh nks Øekxr rkuksa osQ chp
dk {ks=ki Qy Kkr dhft , A

11. fdl h dkj osQ nks okbi j (Wipers) gSa] i jLi j dHkh
vkPNkfnr ugha gksrs gSaA i zR; sd okbi j dh i Ùkh dh yackbZ

v koQ̀fr  11.10

v koQ̀fr  11.9

v koQ̀fr  11.8

25 cm gS vkSj  115° osQ dks.k rd ?kwe dj l i QkbZ dj l drk gSA i fÙk; ksa dh i zR; sd cqgkj osQ
l kFk ft ruk {ks=ki Qy l ki Q gks t krk gS] og Kkr dhft , A

12. t gkt +ksa dks l eqnz esa t yLrj osQ uhps fLFkr pêðkuksa dh psrkouh nsus osQ fy, ] , d ykbV gkml
(light house)  80°  dks.k okys , d f=kT; [ kaM esa 16.5 km dh nwjh rd yky jax dk i zdk' k
i SQykrk gSA l eqnz osQ ml  Hkkx dk {ks=ki Qy Kkr dhft ,  ft l esa t gkt +ksa dks psrkouh nh t k l osQA
( = 3.14 dk i z; ksx dhft , A)
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13. , d xksy est +i ks' k i j N% l eku fMt +kbu cus gq,  gSa t Sl kfd
vkòQfr 11-11 esa n' kkZ; k x; k gSA ; fn est +i ks' k dh f=kT; k
28cm gS] rks ` 0-35 i zfr oxZ l saVhehVj dh nj l s bu fMt +kbuksa
dks cukus dh ykxr Kkr dhft ,A ( 3  = 1.7 dk i z; ksx dhft , )

14. fuEufyf[ kr esa l gh mÙkj pqfu, %
f=kT; k R okys òÙk osQ ml  f=kT; [ kaM dk {ks=ki Qy ft l dk dks.k
p° gS] fuEufyf[ kr gS% v koQ̀fr  11.11

(A)                  (B)                         (C)                   (D)2 R
180

p
  2R

180
p

  2 R
360

p
 22 R

720
p

 

11.2 l kj ka' k
bl  vè; k;  esa] vki us fuEufyf[ kr c̄nqvksa dk vè; ; u fd; k gS%

1. f=kT; k r okys òÙk osQ , d f=kT; [ kaM] ft l dk dks.k va' kksa esa  gS] osQ l axr pki  dh yackbZ

2
360


  r  gksrh gSA

2. f=kT; k r okys oÙ̀k osQ , d f=kT; [ kaM] ft l dk dks.k va' kksa eas  gS] dk {ks=ki Qy  2

360


  r

gksrk gSA

3. , d òÙk[ kaM dk {ks=ki Qy = l axr f=kT; [ kaM dk {ks=ki Qy – l axr f=kHkqt  dk {ks=ki Qy
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12
12.1 Hkwfedk

d{kk IX  l s] vki  oqQN Bksl  vkòQfr; ksa t Sl s ?kukHk] ' kaoqQ] csyu vkSj xksyk l s i fj fpr gks
pqosQ gSa (nsf[ k,  vkòQfr 12-1)A vki  ; g Hkh i <+ pqosQ gSa fd bu vkòQfr; ksa osQ i "̀Bh;
{ks=ki Qy vkSj vk; ru fdl  i zdkj Kkr fd,  t krs gSaA

v koQ̀fr  12.1

vi us nSfud t hou esa gesa , sl s vusd Bksl  ns[ kus dks feyrs gSa t ks mi jksDr nks ; k
vf/ d vk/ kjHkwr Bksl ksa osQ l a; kst uksa l s (vFkkZr~ budks feykdj)  curs gSaA

vki us , d Vªd osQ i hNs j[ ks cM+s oaQVsuj
(container) dks vo' ;  gh ns[ kk gksxk (nsf[ k,
vkòQfr 12-2) ] ft l esa , d LFkku l s nwl js
LFkku rd rsy ; k i kuh ys t k; k t krk gSA D; k
bl dk vkdkj mi jksDr pkjksa Bksl ksa esa l s fdl h
, d osQ vkdkj t Sl k gS\  vki  ; g vuqeku yxk
l drs gSa fd ; g Bksl  , d csyu vkSj ml osQ
nksuksa fl jksa i j  nks v/ Zxksys yxus i j  cuk gSA

i "̀Bh;  {ks=ki Qy v kSj  v k; ru

v koQ̀fr  12.2
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i qu%] vki us , sl h oLrq Hkh vo' ;  ns[ kh gksxh t ks
vkòQfr 12-3 esa n' kkZbZ xbZ gSA D; k vki  bl dk uke
crk l drs gSa\  ; g fu' p;  gh , d i j [ k uyh (test
tube) gSA vki us bl s v i uh foKku i z; ksx' kkyk esa i z; ksx
fd; k gksxkA ; g i j [ kuyh Hkh , d csyu vkSj , d
vèkZxksys l s feydj cuh gSA bl h i zdkj] ; k=kk djrs
l e;  Hkh mi jksDr Bksl ksa osQ l a; kst uksa l s cus vusd cM+s
vkSj l qanj Hkouksa vFkok Lekjdksa dks vki us ns[ kk gksxkA

; fn fdUgha dkj.ko' k] vki  bu Bksl ksa osQ i "̀Bh;
{ks=ki Qy ; k vk; ru ; k / kfjrk Kkr djuk pkgsa rks vki  , sl k fdl  i zdkj djsaxs\  vki  , sl s
Bksl ksa dks vc rd i <+h gqbZ pkjksa Bksl  vkòQfr; ksa esa l s fdl h , d osQ : i  esa oxhZòQr ugha
dj l drsA

bl  vè; k;  esa vki  ; g ns[ ksaxs fd bl  i zdkj osQ Bksl ksa osQ i "̀Bh;  {ks=ki Qy vkSj
vk; ru fdl  i zdkj Kkr fd,  t krs gSa\

12.2 Bksl ksa osQ l a; kst u dk i "̀Bh;  {ks=ki Qy

vkb,  ml  oaQVsuj i j  fopkj djsa t ks geus vkòQfr 12-2 esa ns[ kk FkkA bl  i zdkj osQ Bksl
dk i "̀Bh;  {ks=ki Qy ge oSQl s Kkr djsa\  vc] t c Hkh gekjs l Eeq[ k dksbZ ubZ l eL; k vkrh
gS rks ge l oZi zFke ; g ns[ kus dk i z; Ru djrs gSa fd D; k ge bl s , sl h NksVh l eL; kvksa
esa rksM+ l drs gSa ft Ugsa ge i gys gy dj pqosQ gSaA ge ns[ k l drs gSa fd ; g Bksl  , d
csyu osQ nksuksa fl jksa i j  , d&, d v/ Zxksyk yxkus l s cuk gSA ; g vkòQfr 12-4 esa fn[ kk,
Bksl  t Sl k yxsxk] t cfd ge l Hkh VqdM+ksa dks , d l kFk feyk ysrs gSaA

v koQ̀fr  12.4

; fn ge u; h cuh gqbZ oLrq dks ns[ ksa] rks gesa osQoy nksukas vèkZxksyksa rFkk csyu osQ
osQoy oØi "̀B fn[ kkbZ nsaxsA

bl fy,  bl  Bksl  dk l ai w.kZ i "̀Bh;  {ks=ki Qy rhuksa Hkkxksa osQ oØ i "̀Bh;  {ks=ki Qyksa osQ
; ksx osQ cjkcj gksxkA bl l s gesa i zkIr gksrk gS%

v koQ̀fr  12.3
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Bksl  dk l ai w.kZ i "̀Bh;  {ks=ki Qy (TSA) = , d v/ Zxksys dk oØ i "̀Bh;  {ks=ki Qy (CSA)
+ csyu dk oØ i "̀Bh;  {ks=ki Qy
+ nwl js v/ Zxksys dk oØ i "̀Bh;  {ks=ki Qy

vkb,  , d vU;  fLFkfr i j  fopkj djsaA eku yhft ,  ge v/ Zxksys vkSj , d ' kaoqQ dks
t ksM+dj , d f[ kykSuk cuk jgs gSaA vkb,  ge mu pj.kksa dks ns[ ksa ft udk ge vuql j .k
djsaxsA

i gys ge , d ' kaoqQ vkSj , d v/ Zxksyk ysaxs vkSj fi Qj muosQ l i kV i "̀Bksa dks
l kFk&l kFk ykus dk i z; Ru djsaxsA fuLl ansg] f[ kykSus osQ i "̀B dks fpduk j[ kus osQ fy,  ge
' kaoqQ osQ vk/ kj dh f=kT; k v/ Zxksys dh f=kT; k osQ cjkcj ysaxsA bl  f[ kykSus osQ cukus esa
l ac¼ pj.k vkòQfr 12-5 esa n' kkZ,  vuql kj gksaxs%

v koQ̀fr  12.5

vi us i z; Ru osQ i QyLo: i  gesa , d xksy vk/ kj okyk l aqnj f[ kykSuk i zkIr gks t krk
gSA vc] ge ; fn ; g t kuuk pkgsa fd bl  f[ kykSus osQ i "̀B i j  jax djokus osQ fy,  fdrus
i saV dh vko' ; drk gksxh] rks gesa D; k t kudkjh gksuh pkfg, \  gesa bl  f[ kykSus osQ i "̀Bh;
{ks=ki Qy dks Kkr djus dh vko' ; drk gS] t ks v/ Zxksys osQ CSA vkSj ' kaoqQ osQ CSA dks
feykdj curk gSA

vr%] ge dg l drs gSa fd

f[ kykSus dk l ai w.kZ i "̀Bh;  {ks=ki Qy  = v/ Zxksys dk CSA + ' kaoqQ dk CSA

vc] vkb,  oqQN mnkgj.k ysaA

mnkgj . k 1 : j ' khn dks t Uefnu osQ mi gkj osQ : i  esa , d yV~Vw feyk] ft l  i j  jax ugha
fd; k x; k FkkA og bl  i j  v i us eksfe; k jaxksa (Crayons) l s jax djuk pkgrk gSA
; g yV~Vw , d ' kaoqQ osQ vkdkj dk gS ft l osQ Åi j  , d v / Zxksyk vè; kjksfi r gS
(nsf[ k,  vkòQfr 12-6)A yV~Vw dh i wjh Å¡pkbZ 5 cm gS vkSj bl dk O; kl  3.5 cm gSA
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ml osQ }kjk jax fd; k t kus okyk {ks=ki Qy Kkr dhft , A

( = 
22
7

 yhft , A)

gy  : ; g yV~Vw fcYoqQy ml  oLrq t Sl k gS ft l dh
ppkZ geus vkòQfr 12-5 esa dh FkhA vr%] ge ogk¡ i j
i zkIr i fj .kke dks l qfo/ kt ud : i  l s ; gk¡ i z; ksx dj
l drs gSaA vFkkZr~

yV~Vw dk TSA = v/ Zxksys dk CSA + ' kaoqQ dk CSA

vc] v/ Zxksys dk oØ i "̀Bh;  {ks=ki Qy  = 2 21 (4 ) 2
2

r r  

=
222 3.5 3.52 cm

7 2 2
    
 

l kFk gh] ' kaoqQ dh Å¡pkbZ = yV~Vw dh Å¡pkbZ – v/ Zxksyh;  Hkkx dh Å¡pkbZ ( f=kT; k)

=
3.55 cm
2

  
 

 = 3.25 cm

vr% ' kaoqQ dh fr; Zd Å¡pkbZ (l ) = 
2

2 2 23.5 (3.25)
2

r h     
 

cm  = 3.7 cm (yxHkx)

bl fy,  ' kaoqQ dk i "̀Bh;  {ks=ki Qy  = rl = 
222 3.5 3.7 cm

7 2
   
 

bl l s yV~Vw dk i zkIr i "̀Bh;  {ks=ki Qy

=
2 222 3.5 3.5 22 3.52 cm 3.7 cm

7 2 2 7 2
           
   

=   222 3.5 3.5 3.7 cm
7 2
   = 2 211 (3.5 3.7) cm 39.6 cm

2
   (yxHkx)

vki  ns[ k l drs gSa fd yV~Vw dk l ai w.kZ i "̀Bh;  {ks=ki Qy v/ Zxksys vkSj ' kaoqQ osQ l ai w.kZ
i "̀Bh;  {ks=ki Qyksa osQ ; ksx osQ cjkcj ugha gSA

v koQ̀fr  12.6

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



i "̀Bh;  {ks=ki Qy vkSj vk; ru 55

mnkgj . k 2 :  vkòQfr 12-7 esa n' kkZ; k x; k l t koV
osQ fy,  i z; ksx gksus okyk CykWd nks Bksl ksa l s feydj
cuk gSA buesa l s , d ?ku gS vkSj nwl jk v/ Zxksyk gSA
bl  CykWd (block) dk vk/ kj  5 cm dksj ; k fdukjs
(edge) okyk , d ?ku gS vkSj ml osQ Åi j  yxs gq,
v/ Zxksys dk O; kl  4.2 cm gSA bl  CykWd dk l ai w.kZ

i "̀Bh;  {ks=ki Qy Kkr dhft , A ( = 
22
7

yhft , A)

gy  : ?ku dk l ai w.kZ i "̀Bh;  {ks=ki Qy  = 6 × (dksj) 2 = 6 × 5 × 5 cm2 = 150 cm2

vc] ?ku dk og Hkkx ft l  i j  v / Zxksyk yxk gqvk gS i "̀Bh;  {ks=ki Qy esa l fEefyr ugha
gksxkA

vr% CykWd dk i "̀Bh;  {ks=ki Qy  = ?ku dk TSA – v/ Zxksys osQ vk/ kj dk {ks=ki Qy
+ v/ Zxksys dk CSA

= 150 – r2 + 2 r2 = (150 + r2) cm2

= 2 222 4.2 4.2150 cm cm
7 2 2

    
 

= 150 cm2 + 13.86 cm2 = 163.86 cm2

mnkgj . k 3 : ydM+h dk , d f[ kykSuk jkWosQV
(rocket) , d ' kaoqQ osQ vkdkj dk gS t ks
, d  csyu i j  vè; kj ksfi r  gS] t Sl kfd
vkòQfr 12-8 esa n' kkZ; k x; k gSA l ai w.kZ jkWosQV
dh Å¡pkbZ 26 cm gS] t cfd ' kaDokdkj Hkkx
dh Å¡pkbZ 6 cm gSA  ' kaDokdkj osQ Hkkx osQ
vk/ kj dk O; kl  5 cm vkSj csyukdkj Hkkx
osQ vk/ kj dk O; kl  3 cm gSA ; fn ' kaDokdkj
Hkkx i j  ukjaxh jax fd; k t kuk gS vkSj csyukdkj
Hkkx i j  i hyk jax fd; k  t kuk gS] rks i zR; sd
jax }kjk jkWosQV dk j¡xs t kus okys Hkkx dk
{ks=ki Qy Kkr dhft , A ( = 3.14 yhft , A)

v koQ̀fr  12.8

v koQ̀fr  12.7

csyu dk vk/ kj
' kaoqQ dk vk/ kj
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gy  : ' kaoqQ dh f=kT; k dks  r l s] ' kaoqQ dh fr; Zd Å¡pkbZ dks l l s] ' kaoqQ dh Å¡pkbZ dks h l s]
csyu dh f=kT; k dks  r l s] csyu dh Å¡pkbZ dks h l s O; Dr dhft , A rc] r = 2.5 cm, h
= 6 cm, r = 1.5 cm,  h = 26 – 6 = 20 cm rFkk

l = 2 2r h  = 2 22.5 6 cm  = 6.5 cm

; gk¡] ' kaDokdkj Hkkx dk òÙkh;  vk/ kj csyu osQ vk/ kj i j  fVdk gqvk gS i jarq ' kaoqQ dk
vk/ kj csyu osQ vk/ kj l s cM+k gSA vr%] ' kaoqQ osQ vk/ kj osQ , d Hkkx ¹oy;  (ring)º
dks Hkh j¡xk t k, xkA

vr%]ukjaxh jax l s j¡xs Hkkx dk {ks=ki Qy  = ' kaoqQ dk CSA + ' kaoqQ osQ vk/ kj dk {ks=ki Qy
                                                           – csyu osQ vk/ kj dk {ks=ki Qy

= rl + r2 – r2

= [(2.5 × 6.5) + (2.5)2  – (1.5)2] cm2

= [20.25] cm2 = 3.14 × 20.25 cm2

= 63.585 cm2

vc] i hys jax l s jaxs t kus okys Hkkx dk {ks=ki Qy  = csyu dk CSA  +
csyu osQ , d vk/ kj dk {ks=ki Qy

= 2rh + (r)2

= r (2h + r)
= 3.14 × 1.5 [2 × 20 + 1.5] cm2

= 4.71 × 41.5 cm2

= 195.465 cm2

mnkgj . k 4 : e; ad us v i us cxhps osQ fy,  , d
i {kh&Lukukxkj (bird-bath) cuk; k ft l dk vkdkj , d
[ kks[ kys csyu t Sl k gS ft l osQ , d fl js i j  v / Zxksykdkj
crZu cuk gqvk gS (nsf[ k,  vkòQfr 12-9)A csyu dh
Å¡pkbZ 1.45 m gS vkSj ml dh f=kT; k 30 cm gSA bl
i {kh&Lukukxkj dk l ai w.kZ i "̀Bh;  {ks=ki Qy Kkr dhft , A

gy  : eku yhft ,  fd csyu dh Å¡pkbZ  h gS rFkk csyu vkSj v/ Zxksys dh mHk; fu"B f=kT; k
r  gSA rc]

v koQ̀fr  12.9
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i {kh&Lukukxkj dk l ai w.kZ i "̀Bh;  {ks=ki Qy  = csyu dk CSA + v/ Zxksys dk CSA

= 2rh + 2r2 = 2 r (h + r)

= 2222 30(145 30) cm
7

  

= 33000 cm2  = 3.3 m2

i z' ukoyh12.1

t c rd vU; Fkk u dgk t k, ]  = 
22
7

yhft , A

1. nks ?kuksa] ft uesa l s i zR; sd dk vk; ru  64 cm3 gS] osQ l ayXu i Qydksa dks feykdj , d Bksl
cuk; k t krk gSA bl l s i zkIr ?kukHk dk i "̀Bh;  {ks=ki Qy Kkr dhft , A

2. dksbZ crZu , d [ kks[ kys v / Zxksys osQ vkdkj dk gS ft l osQ Åi j , d [ kks[ kyk csyu
vè; kkjksfi r gSA v/ Zxksys dk O; kl  14 cm gS vkSj bl  crZu ( i k=k)  dh oqQy Å¡pkbZ  13 cm  gSA
bl  crZu dk vkarfjd i "̀Bh;  {ks=ki Qy Kkr dhft , A

3. , d f[ kykSuk f=kT; k  3.5 cm okys , d ' kaoqQ osQ vkdkj dk gS] t ks ml h f=kT; k okys ,d vèkZxksys
i j vè; kjksfi r gSA bl  f[ kykSus dh l ai w.kZ Å¡pkbZ  15.5 cm  gSA bl  f[ kykSus dk l ai w.kZ i "̀Bh;
{ks=ki Qy Kkr dhft , A

4. Hkqt k  7 cm  okys , d ?kukdkj CykWd osQ Åi j , d v / Zxksyk j[ kk gqvk gSA v/ Zxksys dk
vfèkdre O; kl  D; k gks l drk gS\  bl  i zdkj cus Bksl  dk i "̀Bh;  {ks=ki Qy Kkr dhft , A

5. , d ?kukdkj CykWd osQ , d i Qyd dks vanj dh vksj l s dkV dj , d v / Zxksykdkj xM~<k
bl  i zdkj cuk; k x; k gS fd v / Zxksys dk O; kl  ?ku osQ , d fdukjs osQ cjkcj gSA ' ks"k cps
Bksl  dk i "̀Bh;  {ks=ki Qy Kkr dhft , A

6. nok dk , d oSQIl wy  (capsule)  , d csyu osQ
vkdkj dk gS ft l osQ nksuksa fl jksa i j , d&, d
v / Zxksyk yxk gqvk gS (nsf[ k,  vkoQ̀fr
12-10)A i wjs oSQIl wy dh yackbZ 14 mm  gS vkSj
ml dk O; kl  5 mm gSA bl dk i "̀Bh;  {ks=ki Qy
Kkr dhft , A

7. dksbZ racw , d csyu osQ vkdkj dk gS ft l  i j , d ' kaoqQ vè; kjksfi r gSA ; fn csyukdkj Hkkx
dh Å¡pkbZ vkSj O; kl  Øe' k%  2.1 m vkSj   4 m  gS rFkk ' kaoqQ dh fr; Zd Å¡pkbZ  2.8 m gS rks bl
racw dks cukus esa i z; qDr oSQuol  (canvas)  dk {ks=ki Qy Kkr dhft , A l kFk gh] `500
i zfr  m2 dh nj l s bl esa i z; qDr oSQuol  dh ykxr Kkr dhft , A (è; ku nhft ,  fd racw osQ
vkèkkj dks oSQuol  l s ugha <dk t krk gSA)

v koQ̀fr  12.10
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8. Å¡pkbZ  2.4 cm vkSj O; kl   1.4 cm okys , d Bksl  csyu esa l s bl h Å¡pkbZ vkSj bl h O; kl  okyk
, d ' kaDokdkj [ kksy (cavity) dkV fy; k t krk gSA ' ks"k cps Bksl  dk fudVre oxZ l asVhehVj
rd i "̀Bh;  {ks=ki Qy Kkr dhft , A

9. ydM+h osQ , d Bksl  csyu osQ i zR; sd fl js
i j , d v / Zxksyk [ kksndj fudkyrs gq, ] , d
oLrq cukbZ xbZ gS] t Sl kfd vkòQfr 12-11 esa
n' kkZ; k x; k gSA ; fn csyu dh Å¡pkbZ  10 cm
gS vkSj vk/ kj dh f=kT; k  3.5 cm  gS rks bl
oLrq dk l ai w.kZ i "̀Bh;  {ks=ki Qy Kkr dhft , A

12.3 Bksl ksa osQ l a; kst u dk v k; ru

fi Nys vuqPNsn esa geus ; g ppkZ dh gS fd nks vk/ kjHkwr Bksl ksa osQ l a; kst u l s cus Bksl ksa
osQ i "̀Bh;  {ks=ki Qy fdl  i zdkj Kkr fd,  t krs gSaA vc ge ns[ ksaxs fd bl  i zdkj osQ Bksl ksa
osQ vk; ru fdl  i zdkj i fjdfyr fd,  t krs gSaA è; ku nhft ,  fd i "̀Bh;  {ks=ki Qy
i fjdfyr djus esa geus nksuksa ?kVdksa (Bksl ksa)  osQ i "̀Bh;  {ks=ki Qyksa dks t ksM+k ugha Fkk D; ksafd
budks feykus dh i zfØ; k esa i "̀Bh;  {ks=ki Qy dk oqQN Hkkx yqIr gks x; k FkkA i jarq vk; ru
i fjdfyr djus dh fLFkfr esa , sl k ugha gksxkA nks vk/ kjHkwr Bksl ksa osQ l a; kst u l s cus Bksl
dk vk; ru okLro esa nksuksa ?kVdksa osQ vk; ruksa osQ ; ksx osQ cjkcj gksrk gS] t Sl kfd ge
uhps fn,  mnkgj.k esa ns[ ksaxsA

mnkgj . k 5 : ' kkark fdl h ' ksM (shed) esa
, d m| ksx pykrh gSA ; g ' ksM , d ?kukHk
osQ vkdkj dk gS ft l  i j  , d v/ Zcsyu
vkjksfi r  gS (nsf[ k,  vkoQ̀fr  12-12)A
; fn bl  ' ksM osQ vk/ kj  dh foek, ¡
7 m × 15 m gSa rFkk ?kukHkkdkj Hkkx dh
Å¡pkbZ  8 m  gS rks ' ksM esa l ekosf' kr gks
l dus okyh gok dk vk; ru Kkr dhft , A
i qu% ; fn ; g eku ysa fd ' ksM esa j[ kh
e' khujh 300 m3  LFkku ?ksjrh gS rFkk ' ksM
osQ vanj 20 Jfed gSa ft uesa l s i zR; sd 0.08 m3 osQ vkSl r l s LFkku ?ksjrk gS rc ' ksM esa

fdruh gok gksxh\  ( = 
22
7

yhft , A)

v koQ̀fr  12.12

v koQ̀fr  12.11
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gy  : ' ksM osQ vanj gok dk vk; ru ( t c bl esa dksbZ O; fDr ; k e' khujh ugha gS)  ?kukHk
osQ vanj dh gok vkSj v/ Zcsyu osQ vanj dh gok osQ vk; ruksa dks feyk dj i zkIr gksxkA

vc] ?kukHk dh yackbZ] pkSM+kbZ vkSj Å¡pkbZ Øe' k% 15 m, 7 m vkSj  8 m gSaA

l kFk gh] v/ Zcsyu dk O; kl  7 m vkSj Å¡pkbZ 15 m gSA

bl fy,  okafNr vk; ru = ?kukHk dk vk; ru + 
1
2

 csyu dk vk; ru

= 31 22 7 715 7 8 15 m
2 7 2 2

         
 = 1128.75 m3

vkxs] e' khujh }kjk ?ksjk x; k LFkku = 300 m3

rFkk 20 Jfedksa }kjk ?ksjk x; k LFkku = 20 × 0.08 m3 = 1.6 m3

vr%] ' ksM esa ml  l e;  gok dk vk; ru] t c ml esa e' khujh vkSj Jfed gSa

= 1128.75 – (300.00 + 1.60) = 827.15 m3

mnkgj . k 6 : , d t wl  (juice) cspus okyk v i us xzkgdksa dks vkòQfr
12-13 esa n' kkZ,  fxykl ksa l s t wl  nsrk FkkA csyukdkj fxykl  dk
vkarfjd O; kl   5 cm Fkk] i jarq fxykl  osQ fupys vk/ kj ( ryh)  esa
, d mHkjk gqvk v/ Zxksyk Fkk] ft l l s fxykl  dh / kfjrk de gks t krh
FkhA ; fn , d fxykl  dh Å¡pkbZ 10 cm Fkh] rks fxykl  dh vkHkkl h
(apparent) èkkfjrk rFkk ml dh okLrfod / kfjrk Kkr dhft , A
( = 3.14 yhft , A)

gy  : pw¡fd fxykl  dk vkarfjd O; kl  = 5 cm gS vkSj Å¡pkbZ = 10 cm gS] bl fy,

fxykl  dh vkHkkl h / kfjrk = r2h

= 3.14 × 2.5 × 2.5 × 10 cm3 = 196.25 cm3

i jarq bl dh okLrfod / kfjrk mi jksDr / kfjrk l s vk/ kj esa cus v/ Zxksys osQ vk; ru
osQ cjkcj de gSA

vFkkZr~ deh cjkcj gS 
2
3

 r3 = 32 3.14 2.5 2.5 2.5 cm
3
     = 32.71 cm3

vr%  fxykl  dh okLrfod / kfjrk = vkHkkl h / kfjrk – v/ Zxksys dk vk; ru

= (196.25 – 32.71) cm3

= 163.54 cm2

v koQ̀fr  12.13
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mnkgj . k 7 : , d Bksl  f[ kykSuk , d v/ Zxksys osQ
vkdkj dk gS ft l  i j  , d yac òÙkh;  ' kaoqQ
vkjksfi r gSA bl  ' kaoqQ dh Å¡pkbZ 2 cm gS vkSj
vkèkkj dk O; kl  4 cm gSA bl  f[ kykSus dk vk; ru
fuèkkZfjr dhft , A ; fn , d yac òÙkh;  csyu bl
f[ kykSus osQ i fjxr gks rks csyu vkSj f[ kykSus osQ
vk; ruksa dk varj Kkr dhft , A ( = 3.14 yhft , A)

gy  : eku yhft ,  BPC v/ Zxksyk gS rFkk ABC v/ Zxksys osQ vk/ kj i j  [ kM+k , d ' kaoqQ gS

(nsf[ k,  vkòQfr 12-14)A v/ Zxksys (vkSj ' kaoqQ dh Hkh)  dh f=kT; k  = 
1
2

 × 4 cm = 2 cm

bl fy,  f[ kykSus dk vk; ru = 3 22 1
3 3
  r r h

= 3 22 13.14 (2) 3.14 (2) 2
3 3
        

cm3=25. 12 cm3

vc] eku yhft ,  fd fn,  x,  Bksl  osQ i fjxr yac òÙkh;  csyu  EFGH gSA bl  yac òÙkh;
csyu osQ vkèkkj dh f=kT; k = HP = BO = 2 cm gS rFkk bl dh Å¡pkbZ

EH = AO + OP = (2 + 2) cm = 4 cm gSA

vr%] okafNr vk; ru = yac òÙkh;  csyu dk vk; ru – f[ kykSus dk vk; ru
= (3.14  22  4 – 25.12) cm3

= 25.12 cm3

bl  i zdkj] nksuksa vk; ruksa dk varj  = 25.12 cm3  gSA

i z' ukoyh12.2

( t c rd vU; Fkk u dgk t k, ]   = 
22
7  yhft , A)

  , d Bksl  , d v / Zxksys i j [ kM+s , d ' kaoqQ osQ vkdkj dk gS ft udh f=kT; k, ¡ 1 cm gSa rFkk ' kaoqQ
dh Å¡pkbZ ml dh f=kT; k osQ cjkcj gSA bl  Bksl  dk vk; ru  osQ i nksa esa Kkr dhft , A

2. , d bat hfu; j̄x osQ fo| kFkhZ jpsy l s , d i ryh , Y; wehfu; e dh ' khV dk i z; ksx djrs gq,
, d ekWMy cukus dks dgk x; k t ks , d , sl s csyu osQ vkdkj dk gks ft l osQ nksuksa fl jksa i j
nks ' kaoqQ t qM+s gq,  gksaA bl  ekWMy dk O; kl   3 cm  gS vkSj bl dh yackbZ 12 cm gSA ; fn i zR; sd
' kaoqQ dh Å¡pkbZ  2 cm gks rks jpsy }kjk cuk,  x,  ekWMy esa var£o"V gok dk vk; ru Kkr
dhft , A ( ; g eku yhft ,  fd ekWMy dh vkarfjd vkSj ckgjh foek, ¡ yxHkx cjkcj gSaA)

v koQ̀fr  12.14
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3. , d xqykct kequ esa ml osQ vk; ru dh yxHkx  30%
phuh dh pk' kuh gksrh gSA 45 xqykct kequksa esa yxHkx
fdruh pk' kuh gksxh] ; fn i zR; sd xqykct kequ , d
csyu osQ vkdkj dk gS] ft l osQ nksuksa fl js v / Zxksykdkj
gaS rFkk bl dh yackbZ 5 cm vkSj O; kl  2.8 cm gS
(nsf[ k,  vkòQfr 12-15)A

4. , d dyenku ?kukHk osQ vkdkj dh , d ydM+h l s
cuk gS ft l esa dye j[ kus osQ fy,  pkj ' kaDokdkj
xM~<s cus gq,  gSaA ?kukHk dh foek, ¡  15 cm  10 cm 
3.5 cm gSaA i zR; sd xM~<s dh f=kT; k  0.5 cm gS vkSj xgjkbZ
1.4 cm gSA i wjs dyenku esa ydM+h dk vk; ru Kkr
dhft ,  (nsf[ k,  vkòQfr 12-16)A

5. , d crZu , d mYVs ' kaoqQ osQ vkdkj dk gSA bl dh Å¡pkbZ  8 cm gS vkSj bl osQ Åi jh fl js ( t ks
[ kqyk gqvk gS)  dh f=kT; k  5 cm gSA ; g Åi j rd i kuh l s Hkjk gqvk gSA t c bl  crZu esa l hl s
dh oqQN xksfy; k¡ ft uesa i zR; sd 0.5 cm f=kT; k okyk , d xksyk gS] Mkyh t krh gSa] rks bl esa
l s Hkjs gq,  i kuh dk ,d pkSFkkbZ Hkkx ckgj fudy t krk gSA crZu esa Mkyh xbZ l hl s dh xksfy; ksa
dh l a[ ; k Kkr dhft , A

6. Å¡pkbZ  220 cm vkSj vk/ kj O; kl   24 cm okys , d csyu] ft l  i j Å¡pkbZ  60 cm vkSj f=kT; k  8
cm okyk , d vU;  csyu vkjksfi r gS] l s yksgs dk , d LraHk cuk gSA bl  LraHk dk nzO; eku
Kkr dhft , ] t cfd fn; k gS  1 cm3  yksgs dk nzO; eku yxHkx  8 g  gksrk gSA   (= 3.14 yhft ,A)

7. , d Bksl  esa] Å¡pkbZ 120 cm vkSj f=kT; k  60 cm okyk , d ' kaoqQ l fEefyr gS] t ks  60 cm  f=kT; k
okys , d v / Zxksys i j vkjksfi r gSA bl  Bksl  dks i kuh l s Hkjs gq,  , d yac òÙkh;  csyu esa
bl  i zdkj l h/ k Mky fn; k t krk gS fd ; g csyu dh ryh dks Li ' kZ djsA ; fn csyu dh
f=kT; k  60 cm gS vkSj Å¡pkbZ 180 cm gS rks csyu esa ' ks"k cps i kuh dk vk; ru Kkr dhft , A

8. , d xksykdkj dk¡p osQ crZu dh , d csyu osQ vkdkj dh xnZu gS ft l dh yackbZ   8 cm gS
vkSj O; kl   2 cm gS t cfd xksykdkj Hkkx dk O; kl   8.5 cm  gSA bl esa Hkjs t k l dus okyh i kuh
dh ek=kk eki  dj] , d cPps us ; g Kkr fd; k fd bl  crZu dk vk; ru  345 cm3  gSA t k¡p
dhft ,  fd ml  cPps dk mÙkj l gh gS ; k ugha] ; g ekurs gq,  fd mi jksDr eki u vkarfjd
eki u gS vkSj   = 3.14 A

v koQ̀fr  12.15

v koQ̀fr  12.16
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62 xf.kr

12.4 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. vk/ kjHkwr Bksl ksa ?kukHk] csyu] ' kaoqQ vkSj xksys vkSj v / Zxksys esa l s fdUgha nks Bksl ksa osQ l a; kst u
(dks feykus l s)  l s cus Bksl ksa osQ i "̀Bh;  {ks=ki Qy fu/ kZfjr djukA

2. Bksl ksa ?kukHk] csyu] ' kaoqQ] xksys vkSj v / Zxksys esa l s fdUgha nks Bksl ksa osQ l a; kst u l s cus Bksl ksa
osQ vk; ru Kkr djukA
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l kaf[ ; dh 63

13
13.1 Hkwfedk

d{kk IX esa] vki  fn,  gq,  vk¡dM+ksa dks voxhZòQr , oa oxhZòQr ckjackjrk caVuksa esa O; ofLFkr
djuk l h[ k pqosQ gSaA vki us vk¡dM+ksa dks fp=kh;  : i  l s fofHkUu vkys[ kksa] t Sl s naM vkys[ k]
vk; r fp=k (buesa v l eku pkSM+kbZ okys oxZ varjky Hkh l fEefyr Fks)  vkSj ckjackjrk
cgqHkqt ksa osQ : i  esa fu: fi r djuk Hkh l h[ kk FkkA rF;  rks ; g gS fd vki  voxhZòQr
vk¡dM+ksa osQ oqQN l a[ ; kRed i zfrfuf/  (numerical representives) Kkr djosQ , d dne
vkxs c<+ x,  FksA bu l a[ ; kRed i zfrfuf/ ; ksa dks osaQnzh;  i zòfÙk osQ eki d (measures of
central tendency) dgrs gSaA geus , sl s rhu eki dksa vFkkZr~ ekè;  (mean), ekè; d
(median) vkSj cgqyd (mode) dk vè; ; u fd; k FkkA bl  vè; k;  esa] ge bu rhuksa
eki dksa] vFkkZr~ ekè; ] ekè; d vkSj cgqyd] dk vè; ; u voxhZòQr vk¡dM+ksa l s oxhZòQr
vk¡dM+ksa osQ fy,  vkxs c<+k, ¡xsA ge l ap; h ckjackjrk (cumulative frequency) vkSj l ap; h
ckjackjrk l kj .kh dh vo/ kj.kkvksa dh ppkZ Hkh djsaxs rFkk ; g Hkh l h[ ksaxs fd l ap; h
ckjackjrk oØksa (cumulative frequency curves), t ks rksj.k (ogives) dgykrh gSa] dks fdl
i zdkj [ khapk t krk gSA

13.2 oxhZoQ̀r  v k¡dM+ksa dk ekè;
t Sl kfd ge i gys l s t kurs gSa] fn,  gq,  i zs{k.kksa dk ekè;  ( ; k vkSl r)  l Hkh i zs{k.kksa osQ ekuksa

osQ ; ksx dks i zs{k.kksa dh oqQy l a[ ; k l s Hkkx nsdj i zkIr fd; k t krk gSA d{kk  IX l s] ; kn

dhft ,  fd ; fn i zs{k.kksa  x1, x2,. . ., xn dh ckjackjrk, ¡ Øe' k%  f1, f2, . . ., fn  gksa] rks bl dk

vFkZ gS fd i zs{k.k  x1,  f1 ckj vkrk gS_ i zs{k.k  x2,  f2 ckj vkrk gS] bR; kfnA

l kaf[ ; dh
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64 xf.kr

vc] l Hkh i zs{k.kksa osQ ekuksa dk ; ksx = f1x1 + f2x2 + . . . + fnxn  gS rFkk i zs{k.kksa dh l a[ ; k

f1 + f2 + . . . + fn  gSA

vr%] budk ekè;  x  fuEufyf[ kr }kjk i zkIr gksxk%

x  = 1 1 2 2

1 2

  
  




n n

n

f x f x f x
f f f

; kn dhft ,  fd mi jksDr dks l af{kIr : i  esa , d ; wukuh v{kj  ¹cM+k fl xek
(capital sigma)º l s O; Dr djrs gSaA bl  v{kj dk vFkZ gS t ksM+uk (summation) vFkkZr~

x  = 1

1

n

i i
i

n

i
i

f x

f









bl s vkSj vf/ d l af{kIr : i  esa] x  = 



i i

i

f x
f

 fy[ krs gSa] ; g l e>rs gq,  fd  i dk eku 1

l s n rd fopj.k djrk gSA

vkb,  bl  l w=k dk fuEufyf[ kr mnkgj.k esa ekè;  Kkr djus osQ fy,  mi ; ksx djsaA

mnkgj . k 1 : fdl h LowQy dh d{kk X osQ 30 fo| k£Fk; ksa }kjk xf.kr osQ , d i si j  esa] 100

esa l s i zkIr fd,  x,  vad] uhps , d l kj.kh esa fn,  x,  gSaA bu fo| k£Fk; ksa }kjk i zkIr vadksa

dk ekè;  Kkr dhft , A

i zkIr kad (xi) 10 20 36 40 50 56 60 70 72 80 88 92 95

fo| k£Fk; ksa dh l a[ ; k ( fi) 1 1 3 4 3 2 4 4 1 1 2 3 1

gy : ; kn dhft ,  fd ekè;  Kkr djus osQ fy, ] gesa i zR; sd  xi l s ml dh l axr ckjackjrk

fi }kjk xq.kui Qy dh vko' ; drk gSA vr%] vkb,  bu xq.kui Qyksa dks l kj.kh 13-1 esa n' kkZ,

vuql kj , d LraHk esa j [ ksaA
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l kaf[ ; dh 65

l kj . kh 13.1

i zkIr kad  (xi ) fo| k£Fk; ksa dh l a[ ; k ( fi ) fixi

10 1 10
20 1 20

. 36 3 108
40 4 160
50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95

; ksx fi = 30 fixi = 1779

v c  





i i

i

f xx
f

 = 
1779

30  = 59.3

vr%] i zkIr fd; k x; k ekè;  vad 59-3 gSA

gekjs nSfud t hou dh vf/ dka' k fLFkfr; ksa esa] vk¡dM+s brus cM+s gksrs gSa fd mudk
, d vFkZi w.kZ vè; ; u djus osQ fy,  mUgsa l ewgksa esa ck¡V dj (oxhZòQr djosQ)  NksVk fd; k
t krk gSA vr%] gesa fn,  gq,  voxhZòQr vk¡dM+ksa dks] oxhZòQr vk¡dM+ksa esa cnyus dh
vko' ; drk gksrh gS rFkk bu vk¡dM+ksa osQ ekè;  Kkr djus dh fof/  fudkyus dh
vko' ; drk gksrh gSA

vkb,  mnkgj.k 1 osQ voxhZòQr vk¡dM+ksa dks pkSM+kbZ] eku yhft , ] 15 osQ oxZ
varjky cukdj oxhZòQr vk¡dM+ksa esa cnysaA ; kn j f[ k,  fd oxZ varjkyksa dh ckjackjrk, ¡
fu£n"V djrs l e; ] fdl h mi fj  oxZ l hek (upper class limit) esa vkus okys i zs{k.k vxys
oxZ varjky esa fy,  t krs gSaA mnkgj.kkFkZ] vad 40 i zkIr djus okys 4 fo| k£Fk; ksa dks oxZ
varjky 25&40 esa u ysdj varjky 40&55 esa fy; k t krk gSA bl  i jai jk dks è; ku esa
j[ krs gq, ] vkb,  budh , d oxhZòQr ckjackjrk l kj .kh cuk, ¡ (nsf[ k,  l kj .kh 13-2)A
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66 xf.kr

l kj . kh 13.2

oxZ v ar j ky 10 - 25 25 - 40 40 - 55 55 - 70 70 - 85 85 - 100

fo| k£Fk; ksa dh l a[ ; k 2 3 7 6 6 6

vc] i zR; sd oxZ varjky osQ fy, ] gesa , d , sl s c̄nq (eku)  dh vko' ; drk gS] t ks
i wjs varjky dk i zfrfuf/ Ro djsA ; g eku fy; k t krk gS fd i zR; sd oxZ varjky dh
ckjackjrk ml osQ eè; &̄cnq osQ pkjksa vksj osQafnzr gksrh gSA vr%] i zR; sd oxZ osQ eè; &fcanq
(mid-point) ¹ ; k oxZ fpÉ (class mark)º dks ml  oxZ esa vkus okys l Hkh i zs{k.kksa dk
i zfrfufèk (representative) ekuk t k l drk gSA ; kn dhft ,  fd ge , d oxZ varjky dk
eè;  c̄nq ( ; k oxZ fpÉ)  ml dh mi fj  vkSj fupyh l hekvksa dk vkSl r fudkydj Kkr
djrs gSaA vFkkZr~

oxZ fpÉ =
+
2

mi fj  ox Zl hek fupyh ox Zl hek

l kj .kh 13-2 osQ l anHkZ esa] oxZ 10&25 dk oxZ fpÉ 
10 25

2


 ,  vFkkZr~ 17.5 gSA bl h

i zdkj] ge vU;  oxZ varjkyksa osQ oxZ fpÉ Kkr dj l drs gSaA ge bu oxZ fpÉksa dks l kj.kh
13-3 esa j[ krs gSaA ; s oxZ fpÉ xi’s dk dke djrs gSaA O; ki d : i  esa oxZ varjky osQ oxZ
fpÉ xi osQ l axr ckjackjrk  fi  fy[ kh t krh gSA vc ge mnkgj.k 1 dh gh rjg] ekè;
i fjdfyr djus dh i zfØ; k dh vksj vkxs c<+ l drs gSaA

l kj . kh 13.3

oxZ v ar j ky fo| k£Fk; ksa dh l a[ ; k (fi) oxZ fpÉ (xi) fix i

10 - 25 2 17.5 35.0
25 - 40 3 32.5 97.5
40 - 55 7 47.5 332.5
55 - 70 6 62.5 375.0
70 - 85 6 77.5 465.0

85 – 100 6 92.5 555.0

; ksx  fi = 30  fixi = 1860.0
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l kaf[ ; dh 67

vafre LraHk esa fn,  ekuksa osQ ; ksx l s gesa fixi  i zkIr gksrk gSA vr%] fn,  gq,  vk¡dM+ksa

dk ekè;  x , uhps n' kkZ,  vuql kj i zkIr gksrk gS%

x  =
1860.0 62

30
i i

i

f x
f


 



ekè;  Kkr djus dh bl  u; h fof/  dks i zR; {k fof/  (direct method) dgk t k
l drk gSA

ge ns[ krs gSa fd l kjf.k; ksa 13-1 vkSj 13-3 esa] l eku vk¡dM+ksa dk i z; ksx fd; k x; k
gS rFkk buesa ekè;  i fjdfyr djus osQ fy,  , d gh l w=k dk i z; ksx fd; k x; k gSA i jarq
bu nksuksa esa gesa i fj .kke (ekè; )  fHkUu&fHkUu i zkIr gq,  gSaA D; k vki  l ksp l drs gSa fd
, sl k D; ksa gqvk gS vkSj buesa l s dkSu&l k ekè;  vf/ d l gh gS\  nksuksa ekuksa osQ varj dk
dkj.k l kj .kh 13-3 esa dh xbZ eè; &̄cnq dYi uk gSA 59-3 l gh ekè;  gS] t cfd 62 , d
l fUudV ekè;  gSA

dHkh&dHkh t c  xi vkSj   fi  osQ eku cM+s gksrs gSa] rks xi vkSj   fi  osQ xq.kui Qy Kkr djuk
t fVy gks t krk gS rFkk bl esa l e;  Hkh vf/ d yxrk gSA vr%] , sl h fLFkfr; ksa osQ fy, ]
vkb,  bu i fjdyuksa dks l jy cukus dh fof/  l kspsaA

ge  fi  osQ l kFk oqQN ugha dj l drs] i jarq ge i zR; sd   xi dks , d NksVh l a[ ; k esa
cny l drs gSa] ft l l s gekjs i fjdyu l jy gks t k, ¡xsA ge , sl k oSQl s djsaxs\  i zR; sd   xi

essa l s , d fuf' pr l a[ ; k ?kVkus osQ ckjs esa vki dk D; k fopkj gS\  vkb,  ; g fof/  v i ukus
dk i z; Ru djsaA

bl esa i gyk pj.k ; g gks l drk gS fd i zkIr fd,  x,  l Hkh xi  esa l s fdl h xi  dks
dfYi r ekè;  (assumed mean) osQ : i  esa pqu ysa rFkk bl s ‘a’ l s O; Dr djsaA l kFk gh]
v i us i fjdyu dk; Z dks vkSj vf/ d de djus osQ fy, ] ge  ‘a’ dks , sl k  xi  ys l drs
gSa t ks  x1, x2, . . ., xn  osQ eè;  esa dgha vkrk gksA vr%] ge a = 47.5 ; k a = 62.5  pqu l drs
gSaA vkb,   a = 47.5  pqusaA

vxyk pj.k gS fd   a vkSj i zR; sd  xi osQ chp dk varj  di Kkr fd; k t k, ] vFkkZr~
i zR; sd   xi  l s ‘a’ dk fopyu (deviation) Kkr fd; k t k, A

vFkkZr~ di = xi – a
= xi – 47.5

rhl jk pj.k gS fd i zR; sd  di vkSj ml osQ l axr fi  dk xq.kui Qy Kkr djosQ l Hkh  fi di  dk
; ksx Kkr fd; k t k, A ; s i fjdyu l kj.kh 13-4 esa n' kkZ,  x,  gSaA
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68 xf.kr

l kj . kh 13.4

oxZ v ar j ky fo| k£Fk; ksa dh oxZ fpÉ di = xi – 47.5 fidi

 l a[ ; k ( fi)  (xi)

10 - 25 2 17.5 –30 –60
25 - 40 3 32.5 –15 –45
40 - 55 7 47.5 0 0
55 - 70 6 62.5 15 90
70 - 85 6 77.5 30 180
85 - 100 6 92.5 45 270

; ksx fi = 30 fidi = 435

vr%] l kj.kh 13-4 l s] fopyuksa dk ekè;  d  = i i

i

f d
f




vkb, ] vc d  vkSj  x  esa l aca/  Kkr djus dk i z; Ru djsaA
pw¡fd  di  Kkr djus osQ fy,  geus i zR; sd   xi  esa l s  a dks ?kVk; k gS] bl fy,  ekè;  x

Kkr djus osQ fy, ] ge d  esa a t ksM+rs gSaA bl s xf.krh;  : i  l s] uhps n' kkZ,  vuql kj Li "V
fd; k t k l drk gS%

fopyuksa dk ekè; d  = i i

i

f d
f




 vr% d  =
( )i i

i

f x a
f

 


 = i i i

i i

f x f a
f f

 


 

 = i

i

fx a
f






 = x a

vr% x  = a + d

vFkkZr~ x  = i i

i

f da
f






vc l kj.kh 13-4 l s]  a, fidi vkSj  fi osQ eku j[ kus i j ] gesa i zkIr gksrk gS
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l kaf[ ; dh 69

x  =
43547.5 47.5 14.5 62
30

   

vr%] fo| k£Fk; ksa }kjk i zkIr fd,  x,  vadksa dk ekè;  62 gSA

ekè;  Kkr djus dh mi jksDr fof/  dfYi r  ekè;  fof/  (assumed mean method)
dgykrh gSA

fØ; kdyki  1 : l kj .kh 13-3 l s] i zR; sd xi (17.5, 32.5, bR; kfn) dks ‘a’ ekudj ekè;
i fjdfyr dhft , A vki  D; k ns[ krs gSa\  vki  i k, ¡xs fd i zR; sd fLFkfr esa ekè;  , d gh]
vFkkZr~ 62 vkrk gSA (D; ksa\ )

vr%] ge ; g dg l drs gSa fd i zkIr fd,  x,  ekè;  dk eku pqus gq,  ‘a’ osQ eku
i j  fuHkZj ugha djrkA

è; ku nhft ,  fd l kj .kh 13-4 osQ LraHk esa fn,  l Hkh eku 15 osQ xq.kt  (multiples)
gSaA vr%] ; fn ge LraHk 4 osQ l Hkh ekuksa dks 15 l s Hkkx ns nsa] rks gesa  fi  l s xq.kk djus
osQ fy,  NksVh l a[ ; k, ¡ i zkIr gks t k, ¡xhA ¹ ; gk¡ 15] i zR; sd oxZ varjky dh oxZ eki
( l kbt )  gSAº

vr%] vkb,  eku ysa fd  ui = ix a
h


  gS] t gk¡ a dfYi r ekè;  gS vkSj  h oxZeki  gSA

vc ge l Hkh ui i fjdfyr djrs gSa vkSj i gys dh rjg gh i zfØ; k t kjh j [ krs gSa

(vFkkZr~  fi ui Kkr djrs gSa vkSj fi Qj   fiui  Kkr djrs gSaA vkb,  h = 15  ysdj] l kj .kh

13-5 cuk, ¡A
l kj . kh 13.5

oxZ v ar j ky fi x i di = xi – a ui = ix – a
h

fiui

10 - 25 2 17.5 –30 –2 –4
25 - 40 3 32.5 –15 –1 –3
40 - 55 7 47.5 0 0 0
55 - 70 6 62.5 15 1 6
70 - 85 6 77.5 30 2 12
85 - 100 6 92.5 45 3 18

; ksx fi = 30 fiui = 29
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70 xf.kr

eku yhft , u  = i i

i

f u
f




 gSA

; gk¡ Hkh ge u  vkSj  x  esa l aca/  Kkr djsaxsA

geasa i zkIr gS ui =
ix a
h


vr% u  =

( )
1

i
i

i i i

i i

x af f x a fh
f h f


    

    

 =
1 i i i

i i

f x fa
h f f
  

   

 =  1 x a
h



; k hu  = x a

vFkkZr~ x  = a + hu

vr% x  =
i i

i

f ua h
f

 
   

vc] l kj .kh 14-5 l s a, h,  fiui vkSj  fi osQ eku i zfrLFkkfi r djus i j ] gesa i zkIr gksrk gS%

x  =
2947.5 15
30

     

= 47.5 + 14.5 = 62

vr%] fo| k£Fk; ksa }kjk i zkIr fd; k x; k ekè;  vad 62 gSA

ekè;  Kkr djus dh mi jksDr fof/  i x&fopyu fof/  (step deviation method)
dgykrh gSA

è; ku nhft ,  fd

 i x&fopyu fof/  rHkh l qfo/ kt ud gksxh] t cfd l Hkh di esa dksbZ l koZ
xq.ku[ kaM gSA

 rhuksa fof/ ; ksa l s i zkIr ekè;  , d gh gSA
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l kaf[ ; dh 71

 dfYi r ekè;  fof/  vkSj i x&fopyu fof/  i zR; {k fof/  osQ gh l jyhòQr : i
gSaA

 l w=k x  = a + hu  dk rc Hkh i z; ksx fd; k t k l drk gS] t cfd   a vkSj  h Åi j
nh gqbZ l a[ ; kvksa dh Hkk¡fr u gksa] cfYd os ' kwU;  osQ vfrfjDr , sl h okLrfod

l a[ ; k, ¡ gksa rkfd  ui = ix a
h


 gksA

vkb,  bu fof/ ; ksa dk i z; ksx , d vU;  mnkgj.k l s djsaA

mnkgj . k 2 : uhps nh gqbZ l kj.kh Hkkjr osQ fofHkUu jkT; ksa , oa l a?kh;  {ks=kksa (union territories)
osQ xzkeh.k {ks=kkas osQ i zkFkfed fo| ky; ksa esa] efgyk f' k{kdksa osQ i zfr ' kr caVu dks n' kkZrh gSA
bl  vuqPNsn esa p£pr rhuksa fof/ ; ksa l s efgyk f' k{kdksa dk ekè;  i zfr ' kr Kkr dhft , A

efgyk f' k{kdksa 15 - 25 25 - 35 35 - 45 45 - 55 55 - 65 65 - 75 75 - 85
dk i zfr ' kr

j kT; ksa@l a?kh; 6 11 7 4 4 2 1
{ks=kksa dh l a[ ; k

( l zksr % , u-l h-bZ-vkj-Vh }kjk fd; k x; k l krok¡ vf[ ky Hkkjrh;  LowQy f' k{kk l osZ)

gy  : vkb,  i zR; sd oxZ var jky dk xi Kkr d jsa vkSj  mUgsa , d  LraHk esa j [ ksa
(nsf[ k,  l kj .kh 13-6)A

l kj . kh 13.6

efgyk f' k{kdksa dk j kT; ksa@l a?kh;  {ks=kksa x i

i zfr ' kr dh l a[ ; k ( fi )

15 - 25 6 20
25 - 35 11 30
35 - 45 7 40
45 - 55 4 50
55 - 65 4 60
65 - 75 2 70

75 - 85 1 80
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72 xf.kr

; gk¡] ge a = 50, h = 10, ysrs gSaA rc di = xi – 50 vkSj  
50

10
i

i
x

u


  gksxkA

vc ge di vkSj  ui Kkr djrs gSa vkSj bUgsa l kj.kh 13-7 esa j[ krs gSaA

l kj . kh 13.7

efgyk f' k{kdksaj kT; ksa@l a?kh; xi di = xi – 50
- 50

=
10
i

i
xu fixi fidi fiui

dk {ks=kkas dh
i zfr ' kr  l a[ ; k ( fi )

15 - 25 6 20 –30 –3 120 –180 –18
25 - 35 11 30 –20 –2 330 –220 –22
35 - 45 7 40 –10 –1 280 –70 –7
45 - 55 4 50 0 0 200 0 0
55 - 65 4 60 10 1 240 40 4
65 - 75 2 70 20 2 140 40 4
75 - 85 1 80 30 3 80 30 3

; ksx 35 1390 –360 –36

mi jksDr l kj.kh l s] geaas fi= 35, fixi = 1390, fi di = – 360, fiui = –36 i zkIr gksrk gSA

i zR; {k fof/  dk i z; ksx djus l s] 1390 39.71
35


  


i i

i

f xx
f

dfYi r ekè;  fof/  dk i z; ksx djus l s]

x  = i i

i

f da
f





 = ( 360)50 39.71

35


 

i x&fopyu fof/  osQ i z; ksx l s]

x  =
– 3650 10 39.71
35

i i

i

f ua h
f

              

vr%] xzkeh.k {ks=kksa osQ i zkFkfed fo| ky; ksa esa efgyk f' k{kdksa dk ekè;  i zfr ' kr
39-71 gSA
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fVIi . kh : l Hkh rhuksa fof/ ; ksa l s i zkIr i fj .kke , d gh l eku gSA vr%] ekè;  Kkr djus dh
fof/  pquuk bl  ckr i j  fuHkZj djrk gS fd  xi vkSj   fi  osQ eku D; k gSaA ; fn xi vkSj   fi  i ; kZIr
: i  l s NksVs gSa] rks i zR; {k fof/  gh mi ; qDr jgrh gSA ; fn xi vkSj  fi osQ eku l a[ ; kRed : i
l s cM+s gSa] rks ge dfYi r ekè;  fof/  ; k i x&fopyu fof/  dk i z; ksx dj l drs gSaA ; fn
oxZeki  v l eku gSa vkSj xi l a[ ; kRed : i  l s cM+s gSa] rks Hkh ge l Hkh di dk , d mi ; qDr
l oZfu"B xq.ku[ kaM h  ysdj] i x&fopyu fof/  dk i z; ksx dj l drs gSaA

mnkgj . k 3 : uhps fn; k gqvk caVu , dfnol h;  fØosQV eSpksa esa] xsanckt +ksa }kjk fy,  x,
fofdVksa dh l a[ ; k n' kkZrk gSA mi ; qDr fof/  pqurs gq, ] fy,  x,  fofdVksa dk ekè;  Kkr
dhft , A ; g ekè;  D; k l wfpr djrk gS\

fofdVksa dh 20 - 60 60 - 100 100 - 150 150 - 250 250 - 350 350 - 450
l a[ ; k

xsanckt +ksa dh 7 5 16 12 2 3
l a[ ; k

gy  : ; gk¡ oxZ eki  fHkUu&fHkUu gSa rFkk xi l a[ ; kRed : i  l s cM+s gSaA vkb,  a = 200
vkSj  h = 20 ysdj i x&fopyu fof/  dk i z; ksx djsaA rc] ge l kj.kh 13-8 esa n' kkZ,
vuql kj vk¡dM+s i zkIr djrs gSa%

l kj . kh 13.8

fy ,  x, xsanckt +ksa xi di = xi – 200 =
20

i
i

du ui fi

fofdVksa dh l a[ ; k
dh l a[ ; k  ( fi )

20 - 60 7 40 –160 –8 –56
60 - 100 5 80 –120 –6 –30
100 - 150 16 125 –75 –3.75 –60
150 - 250 12 200 0 0 0
250 - 350 2 300 100 5 10
350 - 450 3 400 200 10 30

; ksx 45 –106
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vr%] 
106
45


u gSA bl fy, ]  x  = 200 + 
10620
45
 

 
 

 = 200 – 47.11 = 152.89 gSA

; g gesa crkrk gS fd mi jksDr 45 xsanckt +ksa us , dfnol h;  fØosQV eSpksa esa
152-89 dh vkSl r l s fofdV fy,  gSaA

vkb,  ns[ ksa fd bl  vuqPNsn esa i <+h vo/ kj.kkvksa dks vki  fdl  i zdkj vuqi z; ksx dj
l drs gSaA

fØ; kdyki  2 :

vi uh d{kk osQ fo| k£Fk; ksa dks rhu l ewgksa esa ck¡fV,  vkSj i zR; sd l ewg l s fuEufyf[ kr esa

l s , d fØ; kdyki  djus dks dfg, %

1. vki osQ Ldwy }kjk gky gh esa yh xbZ i jh{kk esa] v i uh d{kk osQ l Hkh fo| k£Fk; ksa }kjk
xf.kr esa i zkIr fd,  x,  vad , df=kr dhft , A bl  i zdkj i zkIr vk¡dM+ksa dk , d
oxhZòQr ckjackjrk caVu l kj.kh cukb, A

2. vi us ' kgj esa 30 fnu dk fjdkWMZ fd,  x,  nSfud vf/ dre rki eku , df=kr
dhft , A bu vk¡dM+ksa dks , d oxhZòQr ckjackjrk caVu l kj.kh osQ : i  esa i zLrqr dhft , A

3. vi uh d{kk osQ l Hkh fo| k£Fk; ksa dh Å¡pkb; k¡ (cm esa)  ekfi ,  vkSj mudk , d oxhZòQr
ckjackjrk caVu l kj.kh cukb, A

t c l Hkh l ewg vk¡dM+s , df=kr djosQ mudh oxhZòQr ckjackjrk caVu l kjf.k; k¡ cuk
ysa] rc i zR; sd l ewg l s v i us ckjackjrk caVu dk ekè;  fudkyus dks dfg, A bl esa os t ks

fof/  mi ; qDr l e>sa ml dk i z; ksx djsaA

ç' ukoyh13.1
1. fo| k£Fk; ksa osQ , d l ewg }kjk v i us i ; kZoj.k l apsruk v fHk; ku osQ varxZr , d l osZ{k.k fd; k

x; k] ft l esa mUgksaus , d eksgYys osQ 20 ?kjksa esa yxs gq,  i kS/ ksa l s l acaf/ r fuEufyf[ kr vk¡dM+s
, df=kr fd, A i zfr ?kj ekè;  i kS/ ksa dh l a[ ; k Kkr dhft , A

i kS/ ksa dh l a[ ; k 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10 - 12 12 - 14

?kjksa dh l a[ ; k 1 2 1 5 6 2 3

ekè;  Kkr djus osQ fy,  vki us fdl  fof/  dk i z; ksx fd; k vkSj D; ksa\
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l kaf[ ; dh 75

2. fdl h i SQDVjh osQ 50 Jfedksa dh nSfud et +nwjh osQ fuEufyf[ kr caVu i j fopkj dhft , %

nSfud  et +nwjh ( #i ; ksa esa) 500 - 520 520 - 540 540 - 560 560 - 580 580 - 600

J fedksa dh l a[ ; k 12 14 8 6 10

, d mi ; qDr fof/  dk i z; ksx djrs gq, ] bl  i SQDVªh osQ Jfedksa dh ekè;  nSfud et +nwjh Kkr
dhft , A

3. fuEufyf[ kr caVu , d eksgYys osQ cPpksa osQ nSfud t sc[ kpZ n' kkZrk gSA ekè;  t sc[ kpZ ` 18
gSA yqIr ckjackjrk  f  Kkr dhft ,  %

nSfud  t sc HkÙkk 11 - 13 13 - 15 15 - 17 17 - 19 19 - 21 21 - 23 23 - 25
  ( #i ; ksa esa)

cPpksaa dh l a[ ; k 7 6 9 13 f 5 4

4. fdl h vLi rky esa] , d MkWDVj }kjk 30 efgykvksa dh t k¡p dh xbZ vkSj muosQ ân;  Li anu
(beat) dh i zfr feuV l a[ ; k uksV djosQ uhps n' kkZ,  vuql kj l af{kIr : i  esa fy[ kh xbZA , d
mi ; qDr fof/  pqurs gq, ] bu efgykvksa osQ ân;  Li anu dh i zfr feuV ekè;  l a[ ; k Kkr
dhft , %

ân;  Li anu dh i zfr 65 - 68 68 - 71 71 - 74 74 - 77 77 - 80 80 - 83 83 - 86
feuV l a[ ; k

efgykv ksa dh l a[ ; k 2 4 3 8 7 4 2

5. fdl h i qQVdj ckt +kj esa] i Qy foozsQrk i sfV; ksa esa j[ ks vke csp jgs FksA bu i sfV; ksa esa vkeksa dh
l a[ ; k, ¡ fHkUu&fHkUu FkhaA i sfV; ksa dh l a[ ; k osQ vuql kj] vkeksa dk caVu fuEufyf[ kr Fkk %

v keksa dh l a[ ; k 50 - 52 53 - 55 56 - 58 59 - 61 62 - 64

i sfV; ksa dh l a[ ; k 15 110 135 115 25

, d i sVh esa j[ ks vkeksa dh ekè;  l a[ ; k Kkr dhft , A vki us ekè;  Kkr djus dh fdl  fofèk
dk i z; ksx fd; k gS\

6. fuEufyf[ kr l kj.kh fdl h eksgYys osQ 25 i fjokjksa esa Hkkst u i j gq,  nSfud O; ;  dks n' kkZrh gS%

nSfud  O; ; 100-150 150-200 200-250 250-300 300-350
( #i ; ksa esa)

i fj okj ksa dh l a[ ; k 4 5 12 2 2
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76 xf.kr

, d mi ; qDr fof/  }kjk Hkkst u i j gqvk ekè;  O; ;  Kkr dhft , A

7. ok; q esa l Yi Qj MkbZ&vkWDl kbM  (SO2) oQh l kanzrk (Hkkx i zfr fefy; u esa)  dks Kkr djus osQ
fy, ] , d uxj osQ 30 eksgYyksa l s vk¡dM+s , df=kr fd,  x, ] ft Ugsa uhps i zLrqr fd; k x; k
gS%

SO2 dh l kanzrk ckjackj r k

0.00 - 0.04 4

0.04 - 0.08 9

0.08 - 0.12 9

0.12 - 0.16 2

0.16 - 0.20 4

0.20 - 0.24 2

ok; q esa  SO2  dh l kanzrk dk ekè;  Kkr dhft , A

8. fdl h d{kk vè; kfi dk us i wjs l =k osQ fy,  v i uh d{kk osQ 40 fo| k£Fk; ksa dh vuqi fLFkfr
fuEufyf[ kr : i  esa fjdkWMZ (record) dhA , d fo| kFkhZ ft rus fnu vuqi fLFkr jgk mudk ekè;
Kkr dhft ,  %

fnuksa dh 0 - 6 6 - 10 10 - 14 14 - 20 20 - 28 28 - 38 38 - 40
l a[ ; k

fo| k£Fk; ksa 11 10 7 4 4 3 1
dh l a[ ; k

9. fuEufyf[ kr l kj.kh 35 uxjksa dh l k{kjrk nj ( i zfr' kr esa)  n' kkZrh gSA ekè;  l k{kjrk nj Kkr
dhft ,  %

l k{kj r k nj  ( % esa) 45 - 55 55 - 65 65 - 75 75 - 85 85 - 95

uxjksa dh l a[ ; k 3 10 11 8 3

13.3 oxhZoQ̀r  v ka¡dM+ksa dk cgqyd

d{kk IX l s ; kn dhft ,  fd cgqyd (mode) fn,  gq,  i zs{k.kksa esa og eku gS t ks l cl s
vfèkd ckj vkrk gS] vFkkZr~ ml  i zs{k.k dk eku ft l dh ckjackjrk vf/ dre gSA l kFk gh]
geus voxhZòQr vk¡dM+ksa osQ cgqyd Kkr djus dh Hkh ppkZ d{kk IX esa dh FkhA ; gk¡] ge
oxhZòQr vk¡dM+ksa dk cgqyd Kkr djus dh fof/  dh ppkZ djsaxsA ; g l aHko gS fd , d
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l s vf/ d ekuksa dh , d gh vf/ dre ckjackjrk gksA , sl h fLFkfr; ksa esa] vk¡dM+ksa dks
cgqcgqydh;  (multi modal ) vk¡dM+s dgk t krk gSA ; | fi ] oxhZòQr vk¡dM+s Hkh cgqcgqydh;
gks l drs gSa] i jarq ge v i uh ppkZ dks osQoy , d gh cgqyd okyh l eL; kvksa rd gh
l hfer j [ ksaxsA

vkb,  i gys , d mnkgj.k dh l gk; rk l s ; g ; kn djsa fd voxhZòQr vk¡dM+ksa dk
cgqyd geus fdl  i zdkj Kkr fd; k FkkA

mnkgj . k 4 : fdl h xsanckt + }kjk 10 fØosQV eSpksa esa fy,  x,  fofdVksa dh l a[ ; k, ¡
fuEufyf[ kr gSa%

2 6 4 5 0 2 1 3 2 3

bu vk¡dM+ksa dk cgqyd Kkr dhft , A

gy  : vkb,  mi jksDr vk¡dM+ksa osQ fy, ] , d ckjackjrk caVu l kj.kh cuk, ¡] t Sl k fd uhps
n' kkZ; k x; k gS%

fofdVksa dh l a[ ; k 0 1 2 3 4 5 6

fØosQV eSpksa dh l a[ ; k 1 1 3 2 1 1 1

Li "V gS fd xsanckt + us vf/ dre eSpksa (3)  esa 2 fofdV fy,  gSaA vr%] bu vk¡dM+ksa
dk cgqyd 2 gSA

, d oxhZòQr ckjackjrk caVu esa] ckjackjrkvksa dks ns[ kdj cgqyd Kkr djuk l aHko
ugha gSA ; gk¡] ge osQoy og oxZ (class) Kkr dj l drs gSa ft l dh ckjackjrk vf/ dre
gSA bl  oxZ dks cgqyd oxZ (modal class) dgrs gSaA cgqyd bl  cgqyd oxZ osQ vanj
dksbZ eku gS] ft l s fuEufyf[ kr l w=k }kjk Kkr fd; k t krk gS%

cgqyd  = 1 0

1 0 22
f fl h

f f f
 

    

t gk¡ l = cgqyd oxZ dh fuEu ( fupyh)  l hek

h = oxZ varjky dh eki  ( ; g ekurs gq,  fd l Hkh varjky cjkcj eki ksa osQ gSa)

f1 = cgqyd oxZ dh ckjackjrk

f0 = cgqyd oxZ l s Bhd i gys oxZ dh ckjackjrk rFkk

f2 = cgqyd oxZ osQ Bhd ckn esa vkus okyss oxZ dh ckjackjrk gSA
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bl  l w=k dk i z; ksx n' kkZus osQ fy, ] vkb,  , d mnkgj.k ysaA

mnkgj . k 5 : fo| k£Fk; ksa osQ , d l ewg }kjk , d eksgYys osQ 20 i fjokjksa i j  fd,  x,

l osZ{k.k osQ i fj .kkeLo: i  fofHkUu i fjokjksa osQ l nL; ksa dh l a[ ; k l s l acaf/ r fuEufyf[ kr

vk¡dM+s i zkIr gq, %

i fj okj  eki 1 - 3 3 - 5 5 - 7 7 - 9 9 - 11

i fj okj ksa dh 7 8 2 2 1
l a[ ; k

bu vk¡dM+ksa dk cgqyd Kkr dhft , A

gy  : ; gk¡] v f/ dre oxZ ckjackjrk 8 gS rFkk bl  ckjackjrk dk l axr oxZ 3&5 gSA vr%]
cgqyd oxZ 3&5 gSA

vc]

cgqyd oxZ = 3 - 5, cgqyd oxZ dh fuEu l hek (l) = 3 rFkk oxZ eki  (h) = 2 gSA

cgqyd oxZ dh ckjackjrk (f1) = 8

cgqyd oxZ l s Bhd i gys okys oxZ dh ckjackjrk (f0) = 7 rFkk

cgqyd oxZ osQ Bhd ckn esa vkus okys oxZ dh ckjackjrk (f2) = 2  gSA

vkb,  bu ekuksa dks l w=k esa i zfrLFkkfi r djsaA gesa i zkIr gksrk gS%

cgqyd  = 1 0

1 0 22
f fl h

f f f
 

    

=
8 7 23 2 3 3.286

2 8 7 2 7
 

        

vr%] mi jksDr vk¡dM+ksa dk cgqyd  3.286  gSA

mnkgj . k 6 : xf.kr dh , d i jh{kk esa 30 fo| k£Fk; ksa }kjk i zkIr fd,  x,  vadksa dk caVu

mnkgj.k 1 dh l kj.kh 13-3 esa fn; k x; k gSA bu vk¡dM+ksa dk cgqyd Kkr dhft , A l kFk

gh] cgqyd vkSj ekè;  dh rqyuk dhft ,  vkSj budh O; k[ ; k dhft , A

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



l kaf[ ; dh 79

gy  : mnkgj.k 1 dh l kj.kh 13-3 dks nsf[ k, A pw¡fd vf/ dre fo| k£Fk; ksa dh l a[ ; k (7)
okyk varjky 40&55 gS] bl fy,  cgqyd oxZ 40&55 gSA vr%]

cgqyd oxZ dh fuEu l hek (l) = 40 gS]

oxZ eki  (h) = 15 gS]

cgqyd oxZ dh ckjackjrk (f1) = 7  gS]

cgqyd oxZ l s Bhd i gys vkus okys oxZ dh ckjackjrk (f0) = 3  gS]

rFkk cgqyd oxZ osQ Bhd ckn esa vkus okys oxZ dh ckjackjrk (f2) = 6  gSA

vc] l w=k dk i z; ksx djus i j ] gesa i zkIr gksrk gS%

cgqyd  = 1 0

1 0 22
f fl h

f f f
 

    

 =
7 340 15

14 6 3
 

    
 = 52

vr%] cgqyd vad 52 gSA

vc] mnkgj.k 1 l s vki  t kurs gSa fd ekè;  vad 62 gSA

vr%] vf/ dre fo| k£Fk; ksa dk vad 52 gS rFkk vkSl r osQ : i  esa i zR; sd fo| kFkhZ
us 62 vad i zkIr fd,  gSaA

fVIi . kh:
1. mnkgj.k 6 esa] cgqyd ekè;  l s NksVk gSA i jarq fdUgha vkSj l eL; kvksa ( i z' uksa)  osQ fy,
; g ekè;  osQ cjkcj ; k ml l s cM+k Hkh gks l drk gSA

2. ; g fLFkfr dh ek¡x i j  fuHkZj djrk gS fd gekjh #fp fo| k£Fk; ksa }kjk i zkIr fd,  x,
vkSl r vadksa esa gS ; k fi Qj vf/ dre fo| k£Fk; ksa }kjk i zkIr fd,  x,  vkSl r vadksa esa gSA
i gyh fLFkfr esa] ekè;  dh vko' ; drk gksxh rFkk nwl jh fLFkfr esa cgqyd dh vko' ; drk
gksxhA

fØ; kdyki  3 : fØ; kdyki  2 esa cuk,  x,  l ewgksa vkSj mudks fu£n"V fd,  dk; ks± osQ l kFk
fØ; kdyki  t kjh j f[ k, A i zR; sd l ewg l s vk¡dM+ksa dk cgqyd Kkr djus dks dfg, A mul s
bl dh rqyuk ekè;  l s djus dks dfg,  rFkk nksuksa osQ vFkks± dh O; k[ ; k djus dks dfg, A

fVIi . kh : vl eku oxZ eki ksa okys oxhZòQr vk¡dM+ksa dk cgqyd Hkh i fjdfyr fd; k t k
l drk gSA i jarq ; gk¡ ge bl dh ppkZ ugha djsaxsA
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ç' ukoyh 13.2

1. fuEufyf[ kr l kj.kh fdl h vLi rky esa , d fo' ks"k o"kZ esa HkrhZ gq,  jksfx; ksa dh vk; q dks n' kkZrh
gS%

v k; q ( o"kks± esa) 5 - 15 15 - 25 25 - 35 35 - 45 45 - 55 55 - 65

j ksfx; ksa dh l a[ ; k 6 11 21 23 14 5

mi jksDr vk¡dM+ksa osQ cgqyd vkSj ekè;  Kkr dhft , A nksuksa osQanzh;  i zòfÙk dh eki ksa dh rqyuk
dhft ,  vkSj mudh O; k[ ; k dhft , A

2. fuEufyf[ kr vk¡dM+s] 225 fct yh mi dj.kksa osQ i zsf{kr t hou dky (?kaVksa esa)  dh l wpuk nsrs
gSa %

t houdky ( ?kaVksa esa) 0 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 - 120

ckjackj r k 10 35 52 61 38 29

mi dj.kksa dk cgqyd t houdky Kkr dhft , A
3. fuEufyf[ kr vk¡dM+s fdl h xk¡o osQ 200 i fjokjksa osQ oqQy ekfl d ?kjsyw O; ;  osQ caVu dks

n' kkZrs gSaA bu i fjokjksa dk cgqyd ekfl d O; ;  Kkr dhft , A l kFk gh] ekè;  ekfl d O; ;
Hkh Kkr dhft , A

O; ;  ( ` esa) i fj okj ksa dh l a[ ; k

1000 - 1500 24

1500 - 2000 40

2000 - 2500 33

2500 - 3000 28

3000 - 3500 30

3500 - 4000 22

4000 - 4500 16

4500 - 5000 7

4. fuEufyf[ kr caVu Hkkjr osQ mPprj ekè; fed LowQyksa esa] jkT; ksa osQ vuql kj] f' k{kd&fo| kFkhZ
vuqi kr dks n' kkZrk gSA bu vk¡dM+ksa osQ cgqyd vkSj ekè;  Kkr dhft , A nksuksa eki dksa dh
O; k[ ; k dhft , A
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l kaf[ ; dh 81

i zfr  f' k{kd  fo| k£Fk; ksa dh l a[ ; k j kT; @l a?kh;  {ks=kksa dh l a[ ; k

15 - 20 3
20 - 25 8
25 - 30 9
30 - 35 10
35 - 40 3
40 - 45 0
45 - 50 0
50 - 55 2

5. fn; k gqvk caVu fo' o osQ oqQN Js"Bre cYysckt +ksa }kjk , dfnol h;  varjkZ"Vªh;  fØosQV eSpksa
esa cuk,  x,  juksa dks n' kkZrk gS%

cuk,  x,  j u cYysckt +ksa dh l a[ ; k

3000 - 4000 4

4000 - 5000 18

5000 - 6000 9

6000 - 7000 7

7000 - 8000 6

8000 - 9000 3

9000 - 10,000 1

10,000 - 11,000 1

bu vk¡dM+ksa dk cgqyd Kkr dhft , A

6. , d fo| kFkhZ us , d l M+d osQ fdl h LFkku l s gksdj t krh gqbZ dkjksa dh l a[ ; k, ¡ uksV dh
vkSj mUgsa uhps nh gqbZ l kj.kh osQ : i  esa O; Dr fd; kA l kj.kh esa fn; k i zR; sd i zs{k.k 3 feuV
osQ varjky eas ml  LFkku l s gksdj t kus okyh dkjksa dh l a[ ; kvksa l s l acaf/ r gSA , sl s 100
varjkyksa i j i zs{k.k fy,  x, A bu vk¡dM+ksa dk cgqyd Kkr dhft , A

dkjksa dh l a[ ; k 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80

ckjackj r k 7 14 13 12 20 11 15 8
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13.4 oxhZoQ̀r  v k¡dM+ksa dk ekè; d

t Sl kfd vki  d{kk IX esa i <+ pqosQ gSa] ekè; d (median) osQanzh;  i zòfÙk dk , sl k eki d gS]
t ks vk¡dM+ksa esa l cl s chp osQ i zs{k.k dk eku nsrk gSA ; kn dhft ,  fd voxhZòQr vk¡dM+ksa
dk ekè; d Kkr djus osQ fy, ] i gys ge i zs{k.kksa osQ ekuksa dks vkjksgh Øe esa O; ofLFkr

djrs gSaA vc] ; fn n fo"ke gS] rks ekè; d  
1

2
n  

 
 

osa i zs{k.k dk eku gksrk gSA ; fn n l e

gS] rks ekè; d  2
n oasvkSj  1

2
   

n
osa i zs{k.kksa osQ ekuksa dk vkSl r (ekè; )  gksrk gSA

ekuk] gesa fuEufyf[ kr vk¡dM+ksa dk ekè; d Kkr djuk gS t ks , d i jh{kk esa 100
fo| kfFkZ; ksa }kjk 50 esa l s i zkIr vad nsrs gSaA

i zkIr kad 20 29 28 33 42 38 43 25

fo| kfFkZ; ksa dh l a[ ; k 6 28 24 15 2 4 1 20

i gys i zkIr vadksa dk vkjksgh Øe rS; kj djsa vkSj ckjackjrk l kj .kh dks fuEu i zdkj
l s cuk, ¡A

l kj . kh 13.9

i zkIr kad fo| kfFkZ; ksa dh l a[ ; k
ckj ackj r k

20 6

25 20

28 24

29 28

33 15

38 4

42 2

43 1

; ksx 100
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l kaf[ ; dh 83

; gk¡ n = 100 gS t ks l e l a[ ; k gSA ekè; d i zs{k.k 2
n

osaa rFkk 1
2
n    osa i zs{k.k dk

vkSl r gksxkA vFkkZr~ 50osa rFkk 51osa i zs{k.kksa dk vkSl rA bu i zs{k.kksa dks Kkr djus osQ fy, ]
ge fuEu i zdkj c<+rs gSaA

l kj . kh 13.10

i zkIr kad fo| kfFkZ; ksa dh l a[ ; k

20 6
25 rd 6 + 20 = 26

28 rd 26 + 24 = 50

29 rd 50 + 28 = 78

33 rd 78 + 15 = 93

38 rd 93 + 4 = 97

42 rd 97 + 2 = 99

43 rd 99 + 1 = 100

vc ge bl  l wpuk dks n' kkZrk , d u; k LraHk mi jksDr ckjackjrk l kj .kh esa t ksM+rs gSa
rFkk ml s l ap; h ckjackjrk LraHk dk uke nsrs gSaA

l kj . kh 13.11

i zkIr kad fo| kfFkZ; ksa dh l a[ ; k l ap; h ckj ackj r k

20 6 6
25 20 26
28 24 50
29 28 78
33 15 93
38 4 97
42 2 99
43 1 100
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mi jksDr l kj.kh l s ge i krs gSa%
50ok¡ i zs{k.k 28 gS (D; ksas\ )
51ok¡ i zs{k.k 29 gS

bl fy, ] ekè; d  =
28 29 28.5

2




fVIi . kh : l kj .kh 13-11 osQ Hkkx esa l fEefyr LraHk 1 vkSj 3 l ap; h ckjackjrk l kj .kh osQ
uke l s t kuk t krk gSA ekè; d vad 28-5 l wfpr djrk gS fd yxHkx 50 i zfr ' kr
fo| k£Fk; ksa us 28-5 l s de vad vkSj nwl js vU;  50 i zfr ' kr fo| kfFkZ; ksa us 28-5 l s vfèkd
vad i zkIr fd, A

vkb,  ns[ ksa fd fuEufyf[ kr fLFkfr esa l ewfgr vk¡dM+s dk ekè; d oSQl s i zkIr djrs gSaA

fuEukuql kj , d fuf' pr i jh{kk esa 100 esa 53 fo| k£Fk; ksa }kjk i zkIr vadksa dk l ewfgr
ckjackjrk caVu i j  fopkj djsaA

l kj . kh 13.12

i zkIr kad fo| k£Fk; ksa dh l a[ ; k

0 - 10 5
10 - 20 3
20 - 30 4
30 - 40 3
40 - 50 3
50 - 60 4
60 - 70 7
70 - 80 9
80 - 90 7
90 - 100 8

mi jksDr l kj.kh l s fuEufyf[ kr i z' uksa dk mÙkj nsus dk i z; kl  djsaA

fdrus fo| k£Fk; ksa us 10 l s de vad i zkIr fd,  gSa\  Li "Vr; k] mÙkj 5 gSA

fdrus fo| k£Fk; ksa us 20 l s de vad i zkIr fd,  gSa\  è; ku nhft ,  fd  20 l s de vad
i zkIr djus okys fo| k£Fk; ksa esa os fo| kFkhZ l fEefyr gSa] ft Ugksaus oxZ 0 - 10 esa vad i zkIr fd,
gSa vkSj os fo| kFkhZ Hkh l fEefyr gSa ft Ugksaus oxZ 10 - 20 esa vad i zkIr fd,  gSaA vr%] 20
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l kaf[ ; dh 85

l s de vad i zkIr djus okys fo| k£Fk; ksa dh oqQy l a[ ; k 5 + 3 vFkkZr~ 8 gSA ge dgrs gSa
fd oxZ 10 - 20 dh l ap; h ckjackjrk (cumulative frequency) 8 gSA

bl h i zdkj] ge vU;  oxks± dh l ap; h ckjackjrk, ¡ Hkh Kkr dj l drs gSa] vFkkZr~ ge
; g Kkr dj l drs gSa fd  30 l s de vad i zkIr djus okys fdrus fo| kFkhZ gSa]  40 l s de
vad i zkIr djus okys fdrus fo| kFkhZ gSa] ---] 100 l s de vad i zkIr djus okys fdrus
fo| kFkhZ gSaA ge bUgsa uhps , d l kj.kh 13-13 osQ : i  esa ns jgs gSa%

l kj . kh 13.13

i zkIr kad fo| k£Fk; ksa dh l a[ ; k
( l ap; h ckj ackj r k)

10 l s de 5
20 l s de 5 + 3 = 8
30 l s de 8 + 4 = 12
40 l s de 12 + 3 = 15
50 l s de 15 + 3 = 18
60 l s de 18 + 4 = 22
70 l s de 22 + 7 = 29
80 l s de 29 + 9 = 38
90 l s de 38 + 7 = 45
100 l s de 45 + 8 = 53

mi jksDr caVu l s de i zdkj  dk l ap; h ckj ackj r k caVu dgykrk gSA ; gk¡ 10, 20,
30, . . . 100, l axr oxZ varjkyksa dh mi fj l hek, ¡ gSaA

ge bl h i zdkj mu fo| k£Fk; ksa dh l a[ ; kvksa osQ fy,  Hkh ft Ugksaus 0 l s vf/ d ; k
ml osQ cjkcj vad i zkIr fd,  gSa] 10 l s vf/ d ; k ml osQ cjkcj vad i zkIr fd,  gSa] 20
l s vf/ d ; k ml osQ cjkcj vad i zkIr fd,  gSa] bR; kfn osQ fy,  , d l kj .kh cuk l drs
gSaA l kj.kh 13-12 l s ge ns[ k l drs gSa fd l Hkh 53 fo| k£Fk; ksa us 0 l s vf/ d ; k 0 osQ
cjkcj vad i zkIr fd,  gSaA pw¡fd varjky  0 - 10 esa 5 fo| kFkhZ gSa] bl fy,  53 – 5 = 48
fo| k£Fk; ksa us 10 l s vf/ d ; k ml osQ cjkcj vad i zkIr fd,  gSaA bl h i zfØ; k dks t kjh
j[ krs gq,  ge 20 l s vf/ d ; k ml osQ cjkcj  48 – 3 = 45, 30 l s vfèkd ; k ml osQ cjkcj
45 – 4 = 41, bR; kfn fo| kFkhZ i zkIr djrs gSa] ft Ugsa l kj.kh 13-14 esa n' kkZ; k x; k gSA
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l kj . kh 13.14

i zkIr kad fo| k£Fk; ksa dh l a[ ; k
( l ap; h ckj ackj r k)

0 l s vf/ d ; k ml osQ cjkcj 53
10 l s vf/ d ; k ml osQ cjkcj 53 – 5 = 48
20 l s vf/ d ; k ml osQ cjkcj 48 – 3 = 45
30 l s vf/ d ; k ml osQ cjkcj 45 – 4 = 41
40 l s vf/ d ; k ml osQ cjkcj 41 – 3 = 38
50 l s vf/ d ; k ml osQ cjkcj 38 – 3 = 35
60 l s vf/ d ; k ml osQ cjkcj 35 – 4 = 31
70 l s vf/ d ; k ml osQ cjkcj 31 – 7 = 24
80 l s vf/ d ; k ml osQ cjkcj 24 – 9 = 15
90 l s vf/ d ; k ml osQ cjkcj 15 – 7 = 8

mi jksDr l kj.kh ; k caVu v f/ d  i zdkj  dk l ap; h ckj ackj r k caVu dgykrk gSA
; gk¡ 0, 10, 20, . . ., 90 l axr oxZ varjkyksa dh fuEu l hek, ¡ gSaA

vc] oxhZòQr vk¡dM+ksa dk ekè; d Kkr djus osQ fy, ] ge mi jksDr nksuksa i zdkj osQ
l ap; h ckjackjrk caVuksa esa l s fdl h caVu dk i z; ksx dj l drs gSaA

ge l kj.kh 13-12 vkSj l kj .kh 13-13 dks feykdj , d u; h l kj.kh 13-15 cuk ysa
t ks uhps nh xbZ gS%

l kj . kh 13.15

i zkIr kad fo| k£Fk; ksa dh l a[ ; k ( f ) l ap; h ckj ackj r k (cf)

0 - 10 5 5
10 - 20 3 8
20 - 30 4 12
30 - 40 3 15
40 - 50 3 18
50 - 60 4 22
60 - 70 7 29
70 - 80 9 38
80 - 90 7 45
90 - 100 8 53
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vc] oxhZÑr vk¡dM+ksa osQ l cl s eè;  osQ i zs{k.k dks ge osQoy l ap; h ckjackjrk, ¡ ns[ k
dj gh ugha Kkr dj l drs] D; ksafd l cl s eè;  dk i zs{k.k fdl h varjky esa gksxkA vr%]
; g vko' ; d gS fd bl  eè;  i zs{k.k dks ml  oxZ varjky esa [ kkst k t k, ] t ks vk¡dM+ksa dks
nks cjkcj Hkkxksa esa foHkDr djrk gSA i jarq ; g oxZ varjky dkSu&l k gS\

bl  varjky dks Kkr djus osQ fy, ] ge l Hkh oxks± dh l ap; h ckjackjrk, ¡ vkSj  
2
n

Kkr djrs gSaA vc] ge og oxZ [ kkst rs gSa ft l dh l ap; h ckjackjrk 
2
n

 l s vf/ d vkSj

ml osQ fudVre gSA bl  oxZ dks ekè; d oxZ (median class) dgrs gSaA mi jksDr caVu esa]

n = 53 gSA vr%] 
2
n

 = 26.5 gqvkA vc] 60 - 70 gh og oxZ gS ft l dh l ap; h ckjackjrk 29,

2
n

 vFkkZr~  26.5  l s vf/ d vkSj ml osQ fudVre gSA

vr%] 60 - 70 ekè; d  oxZ gSA

ekè; d oxZ Kkr djus osQ ckn] ge fuEufyf[ kr l w=k dk i z; ksx djosQ ekè; d Kkr
djrs gSa%

ekè; d  =
cf

2+ ,

n

l h
f

  
 

  
 

t gk¡ l = ekè; d oxZ dh fuEu l hek
n = i zs{k.kksa dh l a[ ; k

cf = ekè; d oxZ l s Bhd i gys okys oxZ dh l ap; h ckjackjrk
f = ekè; d oxZ dh ckjackjrk
h = oxZ eki  ( ; g ekurs gq,  fd oxZ eki  cjkcj gSa)

vc 26.5,
2
n
  l = 60, cf = 22, f = 7, h = 10

dks l w=k esa i zfrLFkkfi r djus i j ] gesa i zkIr gksrk gS%

ekè; d  =
26.5 2260 10

7
   

 
 = 60 + 

45
7

= 66.4

vr%] yxHkx vk/ s fo| k£Fk; ksa us 66-4 l s de vad i zkIr fd,  gSa vkSj ' ks"k vk/ s fo| k£Fk; ksa
us 66-4 l s vf/ d ; k ml osQ cjkcj vad i zkIr fd,  gSaA
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mnkgj . k 7 : fdl h LowQy dh d{kk X dh 51 yM+fd; ksa dh Å¡pkb; ksa dk , d l osZ{k.k
fd; k x; k vkSj fuEufyf[ kr vk¡dM+s i zkIr fd,  x, %

Å¡pkbZ (cm esa) yM+fd; ksa dh l a[ ; k

140 l s de 4
145 l s de 11
150 l s de 29
155 l s de 40
160 l s de 46
165 l s de 51

ekè; d Å¡pkbZ Kkr dhft , A

gy  : ekè; d Å¡pkbZ Kkr djus osQ fy, ] gesa oxZ varjky vkSj mudh ckjackjrkvksa dh
vko' ; drk gSA

pw¡fd fn; k gqvk caVu de i zdkj  dk gS] bl fy,  gesa oxZ varjkyksa dh mi fj  l hek, ¡
140, 145, 150, . . ., 165  i zkIr gksrh gSa rFkk buosQ l axr oxZ varjky Øe' k% 140 l s de]
140-145, 145-150,.....160-165 gSaA fn,  gq,  caVu l s] ge ns[ krs gSa fd , sl h 4 yM+fd; k¡
gSa ft udh Å¡pkbZ 140 l s de gS] vFkkZr~ oxZ varjky  140 l s de dh ckjackjrk  4 gSA vc
145 cm l s de Å¡pkbZ okyh 11 yM+fd; k¡ gSa vkSj 140 cm l s de Å¡pkbZ okyh 4 yM+fd; k¡
gSaA vr%] varjky  140 - 145 esa Å¡pkbZ j[ kus okyh yM+fd; ksa dh l a[ ; k 11 – 4 = 7 gksxhA
vFkkZr~ oxZ varjky  140 - 145 dh ckjackjrk 7 gSA bl h i zdkj]  145 – 150 dh ckjackjrk
29 – 11 = 18 gS] 150 - 155 dh ckjackjrk 40 – 29 = 11 gS] bR; kfnA vr% l ap; h ckjackjrkvksa
osQ l kFk gekjh ckjackjrk caVu l kj.kh fuEufyf[ kr : i  dh gks t krh gS%

l kj . kh 13.16

oxZ v ar j ky ckj ackj r k l ap; h ckj ackj r k

140 l s de 4 4
140 - 145 7 11
145 - 150 18 29
150 - 155 11 40
155 - 160 6 46
160 - 165 5 51
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vc n = 51 gSA vr%] 
51 25.5

2 2
n
   gSA ; g i zs{k.k varjky  145 - 150 esa vkrk gSA rc]

l ( fuEu l hek)  = 145,

ekè; d oxZ 145 - 150 osQ Bhd i gys oxZ dh l ap; h ckjackjrk (cf ) = 11,

ekè; d oxZ 145 – 150 dh ckjackjrk  f = 18 rFkk oxZ eki  h = 5 gSA

l w=k] ekè; d  = l + 
cf

2
n

h
f

  
 

 
 

 dk i z; ksx djus i j ] gesa i zkIr gksrk gS%

ekè; d  = 25.5 11145 5
18
   

 

= 145 + 
72.5
18

 = 149.03

vr%] yM+fd; ksa dh ekè; d Å¡pkbZ 149.03 cm gSA

bl dk vFkZ gS fd yxHkx 50% yM+fd; ksa dh Å¡pkb; k¡ 149.03 cm l s de ; k ml osQ
cjkcj gS rFkk ' ks"k 50% dh Å¡pkb; k¡ 149.03 cm l s vf/ d gSA

mnkgj . k 8 : fuEufyf[ kr vk¡dM+ksa dk ekè; d 525 gSA ; fn ckjackjrkvksa dk ; ksx 100 gS]
rks x vkSj  y dk eku Kkr dhft , A

oxZ v ar j ky ckj ackj r k

0 - 100 2
100 - 200 5
200 -300 x
300 - 400 12
400 - 500 17
500 - 600 20
600 - 700 y
700 - 800 9
800 - 900 7
900 - 1000 4
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90 xf.kr

gy  :

oxZ v ar j ky ckj ackj r k l ap; h ckj ackj r k

0 - 100 2 2
100 - 200 5 7
200 - 300 x 7 + x
300 - 400 12 19 + x
400 - 500 17 36 + x
500 - 600 20 56 + x
600 - 700 y 56 + x + y
700 - 800 9 65 + x + y
800 - 900 7 72 + x + y
900 - 1000 4 76 + x + y

; g fn; k gS fd  n = 100 gSA

vr%] 76 + x + y = 100 vFkkZr~ x + y = 24 (1)

ekè; d 525 gS] t ks oxZ 500&600 esa fLFkr gSA

vr%] l = 500, f = 20, cf = 36 + x, h = 100 gSA

l w=k ekè; d  =
cf

2 ,

n

l h
f

  
  
 
 

 dk i z; ksx djus i j ] gesa i zkIr gksrk gS%

                    525 = 50 36500 100
20

x    
 

; k 525 – 500 = (14 – x) × 5

; k 25 = 70 – 5x

; k 5x = 70 – 25 = 45

vr% x = 9

bl fy,  (1)  l s gesa i zkIr gksrk gS fd 9 + y = 24

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



l kaf[ ; dh 91

vFkkZr~ y = 15

vc t c geus rhuksa osQanzh;  i zòfÙk osQ eki dksa dk vè; ; u dj fy; k gS] rks vkb,
bl  ckr dh ppkZ djsa fd , d fof' k"V vko' ; drk osQ fy, ] dkSu&l k eki d vf/ d
mi ; qDr jgsxkA

osQanzh;  i zòfÙk dk vf/ drj  i z; ksx gksus okyk eki d ekè;  gS] D; ksafd ; g l Hkh i sz{k.kksa
i j  vk/ kfjr gksrk gS rFkk nksuksa pje ekuksa osQ chp esa fLFkr gksrk gSA vFkkZr~] ; g l ai w.kZ
vk¡dM+ksa esa l cl s cM+s vkSj l cl s NksVs i zs{k.kksa osQ chp esa fLFkr gksrk gSA ; g gesa nks ; k
vf/ d fn,  gq,  caVuksa dh rqyuk djus esa Hkh l gk; d gSA mnkgj.kkFkZ] fdl h i jh{kk esa]
fofHkUu LowQyksa osQ fo| k£Fk; ksa }kjk i zkIr fd,  x,  vadksa osQ vkSl r (ekè; )  dh rqyuk
djosQ ge ; g fu"d"kZ fudky l drs gSa fd fdl  LowQy dk i zn' kZu csgrj jgkA

i jarq vk¡dM+ksa osQ pje eku ekè;  i j  i zHkko Mkyrs gSaA mnkgj.kkFkZ] yxHkx , d&l h
ckjackjrkvksa okys oxks± dk ekè;  fn,  gq,  vk¡dM+ksa dk , d vPNk i zfrfuf/  gksxkA i jarq ; fn
, d oxZ dh ckjackjrk eku yhft ,  2 gks vkSj ' ks"k i k¡p oxks± dh ckjackjrk, ¡ 20] 25] 20]
21 vkSj 18 gksa] rks budk ekè;  vk¡dM+ksa dk l gh i zfr c̄c i znku ugha djsxkA vr% , sl h
fLFkfr; ksa osQ fy, ] ekè;  vk¡dM+ksa dk , d vPNk i zfrfuf/ Ro ugha djsxkA

mu l eL; kvksa esa] t gk¡ O; fDrxr i zs{k.k egRoi w.kZ ugha gksrs vkSj ge , d î zrhdkRed*
(typical) i zs{k.k Kkr djuk pkgrs gSa] rks ekè; d vf/ d mi ; qDr jgrk gSA mnkgj.kkFkZ]
fdl h jk"Vª osQ Jfedksa dh i zrhdkRed mRi kndrk nj] vkSl r et +nwjh] bR; kfn osQ fy,
ekè; d , d mi ; qDr eki d jgrk gSA ; s , sl h fLFkfr; k¡ gSa ft uesa pje (vFkkZr~ cgqr cM+s
; k cgqr NksVs)  eku l ac¼ gks l drs gSaA vr%] bu fLFkfr; ksa esa] ge ekè;  osQ LFkku i j ]
osQanzh;  i zòfÙk dk eki d ekè; d ysrs gSaA

, sl h fLFkfr; ksa esa] t gk¡ vf/ drj  vkus okyk eku LFkkfi r djuk gks ; k l cl s vfèkd
yksdfi z;  oLrq dk i rk djuk gks] rks cgqyd l cl s vf/ d vPNk fodYi  gksrk gSA
mnkgj.kkFkZ] l cl s vf/ d ns[ ks t kus okyk yksdfi z;  Vhoh i zksxzke Kkr djus] ml  mi HkksDrk
oLrq dks Kkr djus] ft l dh ek¡x l cl s vf/ d gS] yksxksa }kjk okguksa dk l cl s vf/ d
i l an fd,  t kus okyk jax Kkr djus] bR; kfn esa cgqyd mi ; qDr eki d gSA

fVIi f. k; k¡ :

1. bu rhuksa osQanzh;  i zòfÙk osQ eki dksa esa , d vkuqHkkfod l aca/  gS] t ks fuEufyf[ kr gS%

3 ekè; d  = cgqyd $ 2 ekè;
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92 xf.kr

2. vl eku oxZeki ksa okys oxhZòQr vk¡dM+ksa osQ ekè; d Hkh i fjdfyr fd,  t k l drs gSaA
i jarq ; gk¡ ge budh ppkZ ugha djsaxsA

ç' ukoyh  13.3

1. fuEufyf[ kr ckjackjrk caVu fdl h eksgYys osQ 68 mi HkksDrkvksa dh fct yh dh ekfl d [ ki r
n' kkZrk gSA bu vk¡dM+ksa osQ ekè; d] ekè;  vkSj cgqyd Kkr dhft , A budh rqyuk dhft , A

ekfl d  [ ki r  ( bdkb; ksa esa) mi HkksDrkv ksa dh l a[ ; k

65 - 85 4

85 - 105 5

105 - 125 13

125 - 145 20

145 - 165 14

165 - 185 8

185 - 205 4

2. ; fn uhps fn,  gq,  caVu dk ekè; d 28-5 gks rks  x vkSj y  osQ eku Kkr dhft , %

oxZ v ar j ky ckjackj r k

0 - 10 5

10 - 20 x

20 - 30 20

30 - 40 15

40 - 50 y

50 - 60 5

; ksx 60

3. , d t hou chek , t saV 100 i kWfyl h / kjdksa dh vk; q osQ caVu osQ fuEufyf[ kr vk¡dM+s Kkr
djrk gSA ekè; d vk; q i fjdfyr dhft , ] ; fn i kWfyl h osQoy mUgha O; fDr; ksa dks nh t krh
gS] ft udh vk; q 18 o"kZ ; k ml l s v f/ d gks] i jarq 60 o"kZ l s de gksA
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l kaf[ ; dh 93

v k; q ( o"kks± eass) i kWfy l h / kjdksa dh l a[ ; k

20 l s de 2

25 l s de 6

30 l s de 24

35 l s de 45

40 l s de 78

45 l s de 89

50 l s de 92

55 l s de 98

60 l s de 100

4. , d i kS/ s dh 40 i fÙk; ksa dh yackb; k¡ fudVre feyhehVjksa esa eki h t krh gS rFkk i zkIr vk¡dM+ksa
dks fuEufyf[ kr l kj.kh osQ : i  esa fu: fi r fd; k t krk gS%

yackbZ ( mm esa) i fÙk; ksa dh l a[ ; k

118 - 126 3

127 - 135 5

136 - 144 9

145 - 153 12

154 - 162 5

163 - 171 4

172 - 180 2

i fÙk; ksa dh ekè; d yackbZ Kkr dhft , A

l aosQr % ekè; d Kkr djus osQ fy, ] vk¡dM+ksa dks l rr oxZ varjkyksa esa cnyuk i M+sxk] D; ksafd

l w=k esa oxZ varjkyksa dks l rr ekuk x; k gSA rc ; s oxZ 117.5 - 126.5, 126.5 - 135.5, . . .,

171.5 - 180.5 esa cny t krs gSaA
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5. fuEufyf[ kr l kj.kh 400 fu; kWu ySai ksa osQ t hou dkyksa (life time) dks i zn£' kr djrh gS%

t hou dky ( ?kaVksa esa) ySai ksa dh l a[ ; k

1500 - 2000 14
2000 - 2500 56
2500 - 3000 60
3000 - 3500 86
3500 - 4000 74
4000 - 4500 62
4500 - 5000 48

, d ySai  dk ekè; d t hou dky Kkr dhft , A

6. , d LFkkuh;  Vsyhi+Qksu funsZf' kdk l s 100 oqQyuke (surnames) fy,  x,  vkSj muesa i z; qDr
vaxzst +h o.kZekyk osQ v{kjksa dh l a[ ; k dk fuEufyf[ kr ckjackjrk caVu i zkIr gqvk%

v {kj ksa dh l a[ ; k 1 - 4 4 - 7 7 - 10 10 - 13 13 - 16 16 - 29

oqQyukeksa dh l a[ ; k 6 30 40 16 4 4

oqQyukeksa esa ekè; d v{kjksa dh l a[ ; k Kkr dhft , A oqQyukeksa esa ekè;  v{kjksa dh l a[ ; k Kkr
dhft , A l kFk gh] oqQyukeksa dk cgqyd Kkr dhft , A

7. uhps fn; k gqvk caVu , d d{kk osQ 30 fo| k£Fk; ksa osQ Hkkj n' kkZ jgk gSA fo| k£Fk; ksa dk ekè; d
Hkkj Kkr dhft , A

Hkkj  ( fdyksxzke esa) 40 - 45 45 - 50 50 - 55 55 - 60 60 - 65 65 - 70 70 - 75

fo| k£Fk; ksa dh l a[ ; k 2 3 8 6 6 3 2

13.5 l kj ka' k
bl  vè; k;  esa] vki us fuEufyf[ kr c̄nqvksa dk vè; ; u fd; k gS%

1. oxhZòQr vk¡dM+ksa dk ekè;  fuEufyf[ kr i zdkj Kkr fd; k t k l drk gS%

(i) i zR; {k fof/ % i i

i

f x
x

f




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i kBdksa osQ fy ,  fo' ks"k

oxhZÑr vk¡dM+ksa osQ cgqyd vkSj ekè; d dk i fjdyu djus osQ fy, ] l w=k dk

i z; ksx djus l s i gys ; g l qfuf' pr fd; k t kuk pkfg,  fd oxZ varjky l rr gSaA

bl h i zdkj dk i zfrca/  dk i z; ksx rksj.k dh l ajpuk osQ fy,  Hkh djrs gSaA vxzr%]

rksj.k dh fLFkfr esa i z; qDr i Sekuk nksuksa v{kksa i j  l eku ugha Hkh gks l drk gSA

(ii) dfYi r ekè;  fof/  i i

i

f d
x a

f


 


(iii) i x&fopyu fof/ % i i

i

f ux a h
f

 
    

buesa ; g eku fy; k t krk gS fd i zR; sd oxZ dh ckjackjrk ml osQ eè; &̄cnq] vFkkZr~ oxZ fpÉ
i j osaQfnzr gSA

2. oxhZòQr vk¡dM+ksa dk cgqyd fuEufyf[ kr l w=k }kjk Kkr fd; k t krk gS%

cgqyd  = 1 0

1 0 22
f fl h

f f f
 

    

t gk¡ l aosQr v i uk LokHkkfod vFkZ j[ krs gSaA

3. fdl h ckjackjrk caVu esa fdl h oxZ dh l ap; h ckjackjrk ml  oxZ l s i gys okys l Hkh oxks±
dh ckjackjrkvksa dk ; ksx gksrk gSA

4. oxhZòQr vk¡dM+ksa dk ekè; d fuEufyf[ kr l w=k }kjk Kkr fd; k t krk gS%

ekè; d  = 
cf

2
n

l h
f

  
  
  
 

t gk¡ l aosQr v i uk LokHkkfod vFkZ j[ krs gSaA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



96 xf.kr

14
The theory of probabilities and the theory of errors now constitute
a formidable body of great mathematical interest and of great
practical importance

( i zkf; drkvksa osQ fl ¼kar vkSj =kqfV; ksa osQ fl ¼kar vc v fr xf.krh;  #fp dk rFkk
vfr O; kogkfjd egRo dk ,d fo' kky l ewg LFkkfi r djrs gSaA)

– R.S. Woodward

14.1 i zkf; d rk µµ , d  l S¼kafrd  nf̀"Vdks. k

vkb,  fuEufyf[ kr fLFkfr i j  fopkj djsa%

eku yhft ,  , d fl DosQ dks ; kǹPN; k mNkyk t krk gSA

t c ge , d fl DosQ dh ckr djrs gSa] rc ge ; g dYi uk djrs gSa fd og U; k; l axr
(fair) gSA vFkkZr~ og l efer (symmetrical) gS] rkfd dksbZ dkj.k u gks fd og , d
gh vksj] nwl jh vksj dh v i s{kk] vf/ d fxjsA ge fl DosQ osQ bl  xq.k dks ml dk
vi {ki kri w.kZ (unbiased) gksuk dgrs gSaA ;̂ kǹPN; k mNky* (random toss) l s gekjk
rkRi ; Z gS fd fl DosQ dks fcuk fdl h i {ki kr (bias) ; k #dkoV osQ Lora=krki woZd fxjus
fn; k t krk gSA

ge i gys l s t kurs gSa fd fl Ddk nks l aHko fof/ ; ksa esa l s osQoy , d gh fof/  l s
fxj l drk gS µ ; k rks fpr Åi j  gksxk ; k fi Qj i V Åi j  gksxk ¹ge fl DosQ osQ] ml osQ
fdukjs (edge) osQ vuqfn' k fxjus dh l aHkkouk dks vLohdkj djrs gSa] t ks mnkgj.kkFkZ] rc
l aHko gS t c fl Ddk jsr i j  fxjsºA ge ; g roZQl axr: i  l s eku l drs gSa fd i zR; sd

i zkf; drk
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i zkf; drk 97

i fj.kke] fpr ; k i V] dk i zdV gksuk mruh gh ckj gks l drk gS ft ruk fd vU;  i fj .kke
dkA nwl js ' kCnksa esa ge dgrs gSa fd i fj .kke fpr vkSj i V l ei zkf; d (equally likely)
gSaA l ei zkf; d i fj .kkeksa osQ , d vU;  mnkgj.k osQ fy,  eku yhft ,  fd ge , d i kl s dks
i saQdrs gSaA gekjs fy, ] , d i kl s dk vFkZ l nSo , d U; k; l axr i kl s l s gksxkA l aHko i fj .kke
D; k gS\  ; s 1, 2, 3, 4, 5, 6 gSaA i zR; sd l a[ ; k osQ Åi j vkus dh l eku l aHkkouk gSA vr%]
i kl s dks i saQdus l s i zkIr gksus okys l ei zkf; d i fj .kke 1, 2, 3, 4, 5 vkSj  6 gSaA

D; k i zR; sd i z; ksx osQ i fj.kke l ei zkf; d gksrs gSa\  vkb,  ns[ ksaA

eku yhft ,  , d FkSys esa 4 yky xsansa vkSj 1 uhyh xasn gS rFkk vki  bl  FkSys esa l s]
fcuk FkSys osQ vanj oqQN ns[ ksa] , d xsan fudkyrs gSaA bl osQ D; k i fj .kke gSa\  D; k , d yky
xsan vkSj , d uhyh xsan osQ i fj .kke l ei zkf; d gSa\  pw¡fd ; gk¡ 4 yky xsansa gSa vkSj uhyh
xsan osQoy , d gh] vr% vki  ; g vo' ;  Lohdkj djsaxs fd vki osQ }kjk , d uhyh xsan
dh v i s{kk , d yky xsan fudkyus dh l aHkkouk vf/ d gSA vr% ; s i fj .kke ( , d yky
xsan vkSj , d uhyh xsan)  l ei zkf; d ugha gSaA i jarq FkSys esa l s fdl h Hkh jax dh xsan fudkyus
osQ i fj .kke l ei zkf; d gSaA

vr%] l Hkh i z; ksxksa osQ i fj.kkeksa dk l ei zkf; d gksuk vko' ; d ugha gSA i jarq] bl
vè; k;  esa] ge vkxs ; g ekudj pysaxs fd l Hkh i z; ksxksa osQ i fj . kke l ei zkf; d  gSaA

d{kk IX esa] geus , d ?kVuk E dh i z; ksxkRed ; k v kuqHkfod i zkf; drk P(E) dks
fuEufyf[ kr : i  esa i fjHkkf"kr fd; k Fkk%

P(E) = 
vfHki ;zksxkas dh l a[ ; k ft ueas ?kVuk ?kfVr  gqbZ gS

vfHki ;zksxkas dh oqQy l [a; k

i zkf; drk dh vkuqHkfod O; k[ ; k dk cM+h l a[ ; k esa nksgjk,  t k l dus okys fdl h Hkh
i z; ksx l s t qM+s i zR; sd ?kVuk osQ fy,  vuqi z; ksx fd; k t k l drk gSA fdl h i z; ksx dks nksgjkus
dh vko' ; drk , d xaHkhj i fj l hek gS] D; ksafd vusd fLFkfr; ksa esa ; g vf/ d O; ;  okyk gks
l drk gS ; k ; g Hkh gks l drk gS fd , sl k djuk l aHko gh u gksA fuLl ansg] fl Ddk mNkyus
; k i kl k i saQdus osQ i z; ksxksa esa] bl esa dksbZ dfBukbZ ugha gqbZA i jarq , d mi xzg (satellite) NksM+us
osQ i z; ksx dks ; g i fjdfyr djus osQ fy,  ckj&ckj nksgjkus dh NksM+rs l e;  ml dh
vl i Qyrk dh vkuqHkfor i zkf; drk D; k gS] osQ ckjs esa vki  D; k l ksprs gSa vFkok ; g fd , d
HkwoaQi  osQ dkj.k dksbZ cgqeaft yh bekjr u"V gksxh ; k ugha] dh vkuqHkfod i zkf; drk
i fjdfyr djus osQ fy,  HkwoaQi  dh i fj?kVuk osQ nksckjk ?kfVr gksus osQ ckjs esa vki  D; k dg
l drs gSa\
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98 xf.kr

, sl s i z; ksxksa esa] t gk¡ ge oqQN dYi ukvksa dks l gh ekuus dks rS; kj gks t k, ¡] ge , d i z; ksx
osQ nksgjkus l s cp l drs gSa] D; ksafd os dYi uk, ¡ l h/ s l gh ( l S¼kafrd) i zkf; drk i fjdfyr
djus esa gekjh l gk; rk djrh gSaA i fj .kkeksa osQ l ei zkf; d gksus dh dYi uk ( t ks vussd i z; ksxksa
esa ekU;  gksrh gS] t Sl s fd Åi j fl Ddk mNkyus vkSj i kl k i saQdus osQ nksuksa mnkgj.kksa esaa gS)
bu dYi ukvksa esa l s , d gS t ks gesa fdl h ?kVuk dh i zkf; drk dh fuEufyf[ kr i fjHkk"kk dh
vksj vxzl j  djrh gSA

fdl h ?kVuk E dh l S¼kafrd i zkf; d rk (theoretical probability) ¹ ft l s i j ai j kxr
i zkf; drk (classical probability) Hkh dgk t krk gSAº P(E) fuEufyf[ kr : i  esa i fjHkkf"kr
dh t krh gS

P(E) = 
E osQ v uqoQwy  i fj . kkeksa dh l [a; k

i ;zksx oQs l Hkh l Hako i fj . kkekas dh l [a; k

; gk¡ ge ; g dYi uk djrs gSa fd i z; ksx osQ i fj .kke l ei zkf; d gSaA

ge l af{kIr : i  esa] l S¼kafrd i zkf; drk dks osQoy i zkf; drk gh dgsaxsA

i zkf; drk dh mi jksDr i fjHkk"kk 1795 esa fi ; js&l kbeu ykIykl  (Pierre- Simon Laplace)
us nh FkhA

i zkf; drk fl ¼kar dk l w=ki kr 16oha ' krkCnh esa gqvk] t c , d
brkyoh HkkSfrd' kkL=kh , oa xf.krK t s- dkMZu us bl  fo"k;  i j
i gyh i qLrd fy[ kh] ft l dk uke Fkk% The Book on Games
of Chance vi us i zknqHkkZo l s gh] i zkf; drk osQ vè; ; u dks
egku xf.krKksa dk è; ku vi uh vksj vkd£"kr fd; kA bu
xf.krKksa esa t sEl  cuwZyh (1654&1705) ] , -M+h eksbojs
(1667&1754)  vkSj fi ; js&l kbeu ykIykl  , sl s yksx gSa ft Ugksaus
bl  {ks=k esa , d l kFkZd ; ksxnku fn; kA ykIykl  }kjk 1812 esa
fy[ kh xbZ òQfr (Theorie Analytiquedes Probabilities) dks
,d vosQys O; fDr }kjk i zkf; drk osQ fl ¼kar osQ fy,  fd; k x; k
l cl s cM+k ; ksxnku ekuk t krk gSA gky gh osQ oqQN o"kks± esa] i zkf; drk dk vusd {ks=kksa]
t Sl s fd t Sfodh] vFkZ' kkL=k] oa' k l acaèkh ' kkL=k (genetics), HkkSfrdh] l ekt ' kkL=k bR; kfn
{ks=kksa esa i zpqj ek=kk esa mi ; ksx fd; k t k jgk gSSA

fi ; js&l kbeu ykIykl
(1749 – 1827)
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i zkf; drk 99

vkb,  , sl s i z; ksxksa l s l acaf/ r oqQN ?kVukvksa dh i zkf; drk Kkr djsa] ft uesa l ei zkf; d
gksus dh dYi uk ekU;  gSA

mnkgj . k 1 : , d fpr i zkIr djus dh i zkf; drk Kkr dhft , ] t c , d fl DosQ dks , d ckj
mNkyk t krk gSA l kFk gh] , d i V i zkIr djus dh Hkh i zkf; drk Kkr dhft , A

gy  : , d fl DosQ dks , d ckj mNkyus osQ i z; ksx esa] l aHko i fj .kkeksa dh l a[ ; k 2 gS –
fpr  (H) vkSj i V (T) A eku yhft ,  ?kVuk E f̂pr i zkIr djuk* gSA rc] E  osQ vuqowQy
(vFkkZr~ fpr i zkIr djus osQ vuqowQy)  i fj .kke 1 gSA vr%]

P(E) = P ( fpr)  =
E oQs vuoqQwy i fj.kkeksa dh l [a; k
l Hkh l aHko i fj.kkekas dh l [a; k

 = 
1
2

bl h i zdkj] ; fn ?kVuk F i V i zkIr djuk gS] rks

P(F) = P ( i V)  =
1
2

(D; ksa\ )

mnkgj . k 2 : , d FkSys esa , d yky xsan] , d uhyh xsan vkSj , d i hyh xsan gS rFkk l Hkh
xsans , d gh l kbt  dh gSaA òQfrdk fcuk FkSys osQ vanj >k¡osQ] bl esa l s , d xsan fudkyrh
gSA bl dh D; k i zkf; drk gS fd og xsan

(i) i hyh gksxh\ (ii) yky gksxh\ (iii) uhyh gksxh\

gy  : òQfrdk FkSys esa l s] ml esa fcuk >k¡osQ] xsan fudkyrh gSA vr%] ml osQ }kjk dksbZ Hkh
xsan fudkyuk l ei zkf; d gSA

ekuk î hyh xsan fudkyuk* ?kVuk  Y  gS] ŷky xsan fudkyuk* ?kVuk  R  gS rFkk ûhyh
xsan fudkyuk* ?kVuk B gSA

vc] l Hkh l aHko i fj .kkeksa dh l a[ ; k = 3 gSA

(i) ?kVuk Y osQ vuqowQy i fj .kkeksa dh l a[ ; k = 1

vr% P(Y) =
1
3

bl h i zdkj] P(R) = 
1
3  vkSj  P(B) = 1

3
fVIi . kh :
(1) fdl h i z; ksx dh og ?kVuk ft l dk osQoy , d gh i fj.kke gks i zkjafHkd ?kVuk
(elementary event) dgykrh gSA mnkgj.k 1 esa nksuksa ?kVuk, ¡  E vkSj  F i zkjafHkd ?kVuk, ¡ gSaA
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100 xf.kr

bl h i zdkj] mnkgj.k 2 esa] ?kVuk Y, R vkSj  B esa i zR; sd , d i zkjafHkd ?kVuk gSA

(2) mnkgj.k 1 esa] ge ns[ krs gSa fd P(E) + P(F) = 1

mnkgj.k 2 esa] ge ns[ krs gSa fd P(Y) + P(B) + P(R) = 1

è; ku nhft ,  fd fd l h i z; ksx dh l Hkh i zkj afHkd ?kVukv kssa dh i zkf; d rkv ksa dk ; ksx
1 gSA ; g O; ki d : i  esa Hkh l R;  gSA

mnkgj . k 3 : eku yhft ,  ge , d i kl s dks , d ckj i saQdrs gSaA (i) 4 l s cM+h l a[ ; k i zkIr gksus

dh i zkf; drk D; k gS\ (ii) 4 l s NksVh ; k ml osQ cjkcj l a[ ; k i zkIr gksus dh i zkf; drk D; k gS\

gy  : (i) ; gk¡ eku yhft ,  fd 4̂ l s cM+h l a[ ; k i zkIr djuk* ?kVuk E gSA l Hkh l aHko
i fj .kke N% gSa] ; s 1, 2, 3, 4, 5 vkSj  6 gSa A Li "Vr%] ?kVuk E osQ vuqowQy i fj .kke 5 vkSj 6

gaSA vr% E osQ vuqowQy i fj .kkeksa dh l a[ ; k 2 gSA bl fy,

P(E) = P(4 l s cM+h l a[ ; k)  = 
2
6

=
1
3

(ii) eku yhft ,  4̂ l s NksVh ; k ml osQ cjkcj l a[ ; k i zkIr djuk* ?kVuk F gSA

l Hkh l aHko i fj .kke = 6 gSaA

?kVuk F osQ vuqowQy i fj .kke 1, 2, 3 vkSj  4  gSaA

vr% F  osQ vuqowQy i fj.kkeksa dh l a[ ; k 4 gSA

bl fy, P(F) =
4
6

 = 
2
3

D; k mi jksDr mnkgj.k esa nh gqbZ ?kVuk E vkSj  F i zkjafHkd ?kVuk, ¡ gSa\  ugha] ; s i zkjafHkd
?kVuk, ¡ ugha gSa] D; ksafd ?kVuk  E  osQ 2 i fj.kke gSa rFkk ?kVuk F osQ 4 i fj.kke gSaA

fVIi . kh : mnkgj.k 1 l s] ge ns[ krs gSa fd

P(E) + P(F) = 
1 1 1
2 2
  (1)

t gk¡ ?kVuk E ,̂ d fpr i zkIr djuk* gS rFkk ?kVuk F  ,̂ d i V i zkIr djuk* gSA

mnkgj.k 3 osQ (i) vkSj  (ii) l s Hkh ge ns[ krs gSa fd

P(E) + P(F) = 
1 2 1
3 3
  (2)
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i zkf; drk 101

t gk¡ ?kVuk E 4̂ l s cM+h l a[ ; k i zkIr djuk* rFkk ?kVuk F 4̂ osQ cjkcj ; k de l a[ ; k i zkIr
djuk* gSA
è; ku nhft ,  fd 4 l s cM+h l a[ ; k ugha i zkIr djus dk vFkZ ogh gS t ks 4 l s NksVh ; k ml osQ
cjkcj l a[ ; k i zkIr djus dk gS vkSj bl h i zdkj bl dk foykse Hkh ; gh i zdV djrk gSA

mi jksDr  (1) vkSj  (2) esa] D; k ?kVuk ‘F’, ‘E ugha’ (not E) osQ l eku ugha gSA gk¡] , sl k

gh gSA ge ?kVuk ‘E ugha’ dks E  l s O; Dr djrs gSaA
vr%] P(E) + P(E ugha) = 1

vFkkZr~ P(E) + P( E ) = 1 gS] ft l l s P( E ) = 1 – P(E) i zkIr gksrk gSA

O; ki d  : i  esa] fd l h ?kVuk E osQ fy,  ; g l R;  gS fd

P( E ) = 1 – P(E)

?kVuk Ê ugha* dks fu: fi r djus okyh ?kVuk E  ?kVuk E dh i wj d  (complement)

?kVuk dgykrh gSA ge ; g Hkh dgrs gSa fd  E vkSj  E  i jLi j  i wjd  ?kVuk, ¡ gSaA

vkxs c<+us l s i gys] vkb,  fuEufyf[ kr i z' uksa osQ mÙkj Kkr djus dk i z; Ru djsa%

(i) i kl s dks , d ckj i saQdus i j  l a[ ; k 8 i zkIr djus dh D; k i zkf; drk gS\

(ii) i kl s dks , d ckj i saQdus i j 7 l s NksVh l a[ ; k i zkIr djus dh D; k i zkf; drk gS\

v kb,  (i) dk mÙkj  nsa%

ge t kurs gSa fd i kl s dks , d ckj i saQdus i j  osQoy N% gh l aHkkfor i fj .kke gSaA ; s i fj .kke
1] 2] 3] 4] 5 vkSj 6 gSaA pw¡fd i kl s osQ fdl h Hkh i Qyd i j  8 vafdr ugha gS] bl fy,
8 osQ vuqowQy dksbZ Hkh i fj .kke ugha gS] vFkkZr~ , sl s i fj .kkeksa dh l a[ ; k ' kwU;  (0)  gSA nwl js
' kCnksa esa] i kl s dks , d ckj i saQdus i j] l a[ ; k 8 i zkIr djuk vl aHko (impossible) gSA

vr% P(8 i zkIr djuk)  =
0
6

 = 0

vFkkZr~ ml  ?kVuk] ft l dk ?kfVr gksuk v l aHko gS] dh i zkf; drk 0 gksrh gSA , sl h ?kVuk
dks , d v l aHko ?kVuk (impossible event) dgrs gSaA

v kb,  (ii) dk mÙkj  nsa%

pw¡fd i kl s osQ i zR; sd i Qyd i j  , sl h l a[ ; k fy[ kh gS t ks 7 l s NksVh gS] bl fy,  i kl s
dks , d ckj i saQdus i j ; g fuf' pr gS fd i zkIr l a[ ; k l nSo 7 l s NksVh gksxhA vr%] ?kVuk
osQ vuqowQy i fj.kkeksa dh l a[ ; k l Hkh l aHkkfor i fj.kkeksa dh l a[ ; k osQ cjkcj gksxh] t ks 6 gSA
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bl fy, P(E) = P (7 l s NksVh l a[ ; k i zkIr djuk)  = 
6
6

 = 1

vr% ml  ?kVuk] ft l dk ?kfVr  gksuk fuf' pr (sure) gS] dh i zkf; drk 1 gksrh gSA , sl h
?kVuk dks , d fuf' pr  (sure) ; k fu/ kZfjr (certain) ?kVuk dgrs gSaA

fVIi . kh : i zkf; drk  P(E) dh i fjHkk"kk l s] ge ns[ krs gSa fd va' k (?kVuk E osQ vuqowQy
i fj.kkeksa dh l a[ ; k)  l nSo gj ( l Hkh l aHko i fj.kkeksa dh l a[ ; k)  l s NksVk gksrk gS ; k ml osQ
cjkcj gksrk gSA vr%]

0  P(E)  1
vkb,  vc , d mnkgj.k] rk' kksa (playing cards) l s l acaf/ r ysaA D; k vki us rk' kksa dh

, d xî óh ns[ kh gS\  bl esa 52 i Ùks (cards) gksrs gSa] t ks 4 l ewgksa esa c¡Vs gksrs gSaA i zR; sd l ewg
esa 13 i Ùks gksrs gSaA ; s 4 l ewg gqoqQe (spades) («), i ku (hearts) (ª ), b±V (diamonds)
(©) vkSj fpM+h (clubs) (¨ ) gSaA fpM+h vkSj gqoqQe dkys jax osQ gksrs gSa rFkk i ku vkSj b±V yky
jax osQ gksrs gSaA i zR; sd l ewg osQ i Ùks% bDdk (ace), ckn' kkg (king), csxe (queen), xqyke
(jack), 10, 9, 8, 7, 6, 5, 4, 3 vkSj 2 gksrs gSaA ckn' kkg] csxe vkSj xqyke okys i Ùks i sQl  dkMZ
( face cards) dgykrs gSaA

mnkgj . k 4 : vPNh i zdkj l s i sQVh xbZ 52 i Ùkksa dh , d xî óh esa l s , d i Ùkk fudkyk t krk
gSA bl dh i zkf; drk i fjdfyr dhft ,  fd ; g i Ùkk%

(i) , d bDdk gksxkA

(ii) , d bDdk ugha gksxkA

gy  : xî óh dks vPNh i zdkj l s i sQVus l s i fj.kkeksa dk l ei zkf; d gksuk l qfuf' pr gks t krk gSA

(i) , d xî óh esa 4 bDosQ gksrs gSaA eku yhft ,  ?kVuk  E ,̂ d bDdk gksuk* gSA

E  osQ vuqowQy i fj .kkeksa dh l a[ ; k = 4

l Hkh l aHko i fj .kkeksa dh l a[ ; k = 52 (D; ksa\ )

v r % P(E) = 
4 1

52 13


(ii) eku yhft ,  ?kVuk F ,̂ d bDdk ugha* gSA
ekuk F osQ vuqowQy i fj .kkeksa dh l a[ ; k = 52 – 4 = 48 (D; ksa\ )
l Hkh l aHko i fj .kkeksa dh l a[ ; k = 52

vr%     P(F) = 
48 12
52 13


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fVIi . kh : è; ku nhft ,  fd  F vkSj oqQN ugha cfYd E  gh gSA vr%] ge  P(F) dks bl  i zdkj

Hkh i fjdfyr dj l drs gSa% P(F) = P( E ) = 1 – P(E) = 
1 121

13 13
  

mnkgj . k 5 : nks f[ kykM+h l axhrk vkSj js' kek Vsful  dk , d eSp [ ksyrs gSaA ; g Kkr gS fd
l axhrk }kjk eSp t hrus dh i zkf; drk 0-62 gSA js' kek osQ t hrus dh D; k i zkf; drk gS\

gy  : eku yhft ,   S vkSj  R Øe' k% l axhrk osQ t hrus vkSj js' kek osQ t hrus dh ?kVuk, ¡
O; Dr dj rs gSaA

l axhrk osQ t hrus dh i zkf; drk = P(S) = 0.62 ( fn; k gS)
js' kek osQ t hrus dh i zkf; drk = P(R) = 1 – P(S)

¹pw¡fd ?kVuk, ¡ R vkSj  S i wjd gSaº
= 1 – 0.62 = 0.38

mnkgj . k 6 : l fork vkSj gehnk nks fe=k gSaA bl dh D; k i zkf; drk gS fd nksuksa  (i) osQ
t Ue&fnu fHkUu&fHkUu gksa\ (ii) dk t Uefnu , d gh gks\  ¹yhi  dk o"kZ (Leap year)dks
NksM+rs gq, º

gy  : nksuksa fe=kksa esa l s fdl h , d yM+dh] eku yhft , ] l fork dk t Uefnu o"kZ dk dksbZ
Hkh fnu gks l drk gSA bl h i zdkj] nwl jh yM+dh gehnk dk t Uefnu Hkh o"kZ osQ 365 fnuksa
esa l s dksbZ , d fnu gks l drk gSA

(i) ; fn gehnk dk t Uefnu l fork osQ t Uefnu l s fHkUu gS] rks ml osQ t Uefnu osQ
vuqowQy i fj .kkeksa dh l a[ ; k 365 – 1 = 364 gksxhA

vr%P (gehnk dk t Uefnu l fork osQ t Uefnu l s fHkUu gS)  = 
364
365

(ii) P( l fork vkSj gehnk dk t Uefnu , d gh gks)
= 1 – P (nksuksa dk t Uefnu fHkUu gS)

=
3641
365

 [P( E ) = 1 – P(E) osQ i z; ksx l s]

=
1

365

mnkgj . k 7 : fdl h LowQy dh d{kk  X esa 40 fo| kFkhZ gSa ft uesa l s 25 yM+fd; k¡ gSa vkSj
15 yM+osQ gSaA d{kk vè; kfi dk dks , d fo| kFkhZ d{kk&i zfrfuf/  osQ : i  esa pquuk gSA og
i zR; sd fo| kFkhZ dk uke , d vyx dkMZ i j  fy[ krh gS] t cfd dkMZ , d t Sl s gSaA fi Qj
og bu dkMks± dks , d FkSys esa Mkydj vPNh rjg l s fgyk nsrh gSA bl osQ ckn og FkSys
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esa l s , d dkMZ fudkyrh gSA bl dh D; k i zkf; drk gS fd dkMZ i j  fy[ kk gqvk uke , d
(i) yM+dh dk gS\  (ii) yM+osQ dk gS\

gy  : oqQy 40 fo| kFkhZ gSa vkSj buesa l s osQoy , d uke dk dkMZ pquuk gSA

(i) l Hkh l aHko i fj .kkeksa dh l a[ ; k = 40

dkMZ i j  yM+dh dk uke gksus osQ vuqowQy i fj .kkeksa dh l a[ ; k = 25 (D; ksa\ )

vc] P (dkMZ i j  yM+dh dk uke gS)  = P(yM+dh)  = 
25 5
40 8



(ii) dkMZ i j  yM+osQ dk uke gksus osQ vuqowQy i fj .kkeksa dh l a[ ; k = 15 (D; ksa\ )

vr%] P(dkMZ i j yM+osQ dk uke gS)  = P(yM+dk)  = 
15 3
40 8



fVIi . kh : ge P(yM+dk)  dks bl  i zdkj Hkh fu/ kZfjr dj l drs gSa%

P(yM+dk)  = 1 – P(yM+dk ugha)  = 1 – P(yM+dh)  = 
5 31
8 8

 

mnkgj . k 8 : , d cDl s esa 3 uhys] 2 l i sQn vkSj 4 yky oaQps (marbles) gSaA ; fn bl  cDl s
esa l s , d oaQpk ; kǹPN; k fudkyk t krk gS rks bl dh D; k i zkf; drk gS fd ; g oaQpk
(i) l i sQn gS\ (ii) uhyk gS\ (iii) yky gS\

gy  : ; g dguk fd oaQpk ; kǹPN; k : i  l s fudkyk x; k gS] l af{kIr esa ; g dgus osQ cjkcj

gS fd l Hkh i fj .kke l ei zkf; d gSaA vr%]

l Hkh l aHko i fj .kkeksa dh l a[ ; k = 3 +2 + 4 = 9 (D; ksa\ )

eku yhft ,  ?kVuk W ôaQpk l i sQn gS* dks]  ?kVuk B ôaQpk uhyk gS* dks rFkk ?kVuk R ôaQpk

yky gS* dks O; Dr djrk gSA

(i) ?kVuk W osQ vuqowQy i fj .kkeksa dh l a[ ; k = 2

vr% P(W) =
2
9

bl h i zdkj] (ii) P(B) =
3
9

 = 
1
3

vkSj (iii) P(R) = 
4
9

è; ku nhft ,  fd  P(W) + P(B) + P(R) = 1 gSA
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mnkgj . k 9 : gji zhr nks fHkUu&fHkUu fl Ddksa dks , d l kFk mNkyrh gS (eku yhft ,  , d

fl Ddk ` 1 dk gS vkSj nwl jk fl Ddk ` 2 dk gS)A bl dh D; k i zkf; drk gS fd og de

l s de , d fpr i zkIr djsxh\

gy  : ge f̂pr* osQ fy,   H  vkSj î V* osQ fy,   T  fy[ krs gSaA t c nks fl Ddksa dks , d

l kFk mNkyk t krk gS] rks l aHkkfor i fj .kke (H, H), (H, T), (T, H), (T, T) gSa rFkk ; s l Hkh

l ei zkf; d gSaA ; gk¡ (H, H) dk vFkZ gS fd i gys fl DosQ (eku yhft ,  ` 1 osQ fl DosQ) i j

f̂pr* vk, xk vkSj nwl js fl DosQ (` 2 osQ fl DosQ) i j  f̂pr* vk, xkA bl h i zdkj]

(H, T) dk vFkZ gS fd i gys fl DosQ i j  f̂pr* vk, xk vkSj nwl js fl DosQ i j  î V* vk, xk]

bR; kfnA

?kVuk E  d̂e l s de , d fpr vkuk* osQ vuqowQy i fj .kke (H, H), (H, T) vkSj
(T, H) gSaA (D; ksa\ )

vr% E osQ vuqowQy i fj .kkeksa dh l a[ ; k = 3

bl fy, P(E) =
3
4

vFkkZr~ gj i zhr }kjk de l s de , d fpr i zkIr djus dh i zkf; drk 
3
4 gSA

fVIi . kh % vki  P(E) bl  i zdkj Hkh Kkr dj l drs gSa%

P (E) = 1 31 – P(E) = 1 –
4 4
     

1P(E) = P =
4

 
  
p¡fwd (dkbsZ fpr  ugha)

D; k vki us ; g ns[ kk fd vc rd osQ l Hkh mnkgj.kksa esa] i zR; sd i z; ksx osQ l Hkh l aHko

i fj.kkeksa dh l a[ ; k i fj fer Fkh\ ; fn ugha] rks vc bl dh t k¡p dj yhft , A

vusd i z; ksx , sl s gSa] t gk¡ i fj .kke nks l a[ ; kvksa osQ chp esa dksbZ Hkh l a[ ; k gks l drh

gS ; k ft uesa i fj .kke , d òÙk ; k vk; r osQ vanj dk i zR; sd c̄nq gksrk gS] bR; kfnA D; k

vc vki  l Hkh l aHko i fj.kkeksa dks fxu l drs gSa\  t Sl kfd vki  t kurs gSa] ; g l aHko ugha

gS] D; ksafd nks l a[ ; kvksa osQ chp esa vi fj fer : i  l s vusd l a[ ; k, ¡ gksrh gSa] ; k ; g fd

, d òÙk osQ vanj v i fjfer : i  l s vusd c̄nq gksrs gSaA vr%] vki osQ }kjk vè; ; u dh
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xbZ ( l S¼kafrd) i zkf; drk dh i fjHkk"kk dks orZeku : i  esa ; gk¡ i z; ksx ugha fd; k t k l drkA

bl  l eL; k dk fi Qj gy D; k gS\  bl osQ mÙkj osQ fy, ] vkb,  fuEufyf[ kr mnkgj.k i j

fopkj djsaA

mnkgj . k 10* : , d E; wft +dy ps; j  (musical chair) [ ksy esa] t ks efgyk l axhr ct k jgh
Fkh ml s l ykg nh xbZ fd og l axhr i zkjaHk djus osQ ckn 2 feuV osQ vanj dHkh Hkh l axhr
can dj nsA bl dh D; k i zkf; drk gS fd l axhr i zkjaHk gksus osQ i gys vk/ s feuV osQ vanj
can gks t k, xk\

gy  : ; gk¡ l aHko i fj .kke 0 vkSj  2 osQ chp dh l Hkh l a[ ; k, ¡ gSaA ; g l a[ ; k js[ kk dk 0 l s 2
rd dk Hkkx gS (nsf[ k,  vkòQfr 14-1)A

v koQ̀fr  14.1

eku yhft ,  ?kVuk E l̂ axhr i zkjaHk gksus osQ i gys vk/ s feuV esa can gks t krk gS*A

E osQ vuqowQy i fj.kke l a[ ; k js[ kk i j 0 l s 1
2

 osQ chp osQ l Hkh c̄nq gSaA

pw¡fd l Hkh i fj .kke l ei zkf; d gSa] bl fy,  ge ; g roZQ ns l drs gSa fd oqQy nwjh 2 esa l s

nwjh 
1
2

 ?kVuk E osQ vuqowQy gSA

vr% P(E) =
E ?kVuk osQ vuoqwQy njwh

i wjh njwh ft l eas i fj .kke fLFkr  gk sl dr sgaS
 = 

1
12

2 4


D; k ge mnkgj.k 10 dh vo/ kj.kk dks fdl h ?kVuk dh i zkf; drk ml osQ vuqowQy
{ks=ki Qy vkSj l ai w.kZ {ks=ki Qy osQ vuqi kr osQ : i  esa foLrr̀ dj l drs gSaA

mnkgj . k 11* : , d yki rk gsyhdkWIVj osQ ckjs esa l wpuk feyrh gS fd og vkòQfr 14.2
esa n' kkZ,  vk; rkdkj {ks=k esa dgha fxj x; k gSA bl dh D; k i zkf; drk gS fd og vkòQfr esa
n' kkZbZ xbZ >hy esa fxjk gS\

* ; g i jh{kk dh ǹf"V l s ugha gSA
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v koQ̀fr  14.2

gy  : gsyhdkWIVj dk vk; rkdkj {ks=k esa dgha Hkh fxjuk l ei zkf; d gSA

l ai w.kZ {ks=k dk {ks=ki Qy] t gk¡ gsyhdkWIVj fxj l drk gS
= (4.5 × 9) km2 = 40.5 km2

>hy dk okLrfod {ks=ki Qy   = (2.5 × 3) km2 = 7.5 km2

vr%] P (gsyhdkWIVj >hy esa fxjk gS)  = 
7.5 5
40.5 405 27

 
   gSA

mngkj . k 12 : , d fMCcs esa 100 deht sa gSa] ft l esa l s 88 vPNh gSa rFkk 8 esa FkksM+h l h [ kjkch
gS vkSj  4 esa vf/ d [ kjkch gSA , d O; ki kjh ft Eeh os gh deht sa Lohdkj djrk gS t ks vPNh
gSa] t cfd , d vU;  O; ki kjh l qt krk mUgha deht ksa dks vLohdkj djrh gS ft uesa [ kjkch
vf/ d gSA bl  fMCcs esa l s , d deht  dks ; kǹPN; k : i  l s fudkyk t krk gSA bl dh D; k
i zkf; drk gS fd og deht

(i) ft Eeh dks Lohdkj gks\ (ii) l qt krk dks Lohdkj gks\

gy  : 100 deht ksa osQ fMCcs esa l s , d deht  ; kǹPN; k : i  l s fudkyh t krh gSA vr% ; gk¡
100 l ei zkf; d i fj .kke gSaA

(i) ft Eeh osQ vuqowQy (dks Lohdkj)  i fj .kkeksa dh l a[ ; k = 88 (D; ksa\ )

vr%] P (deht  ft Eeh dks Lohdkj gS)  = 
88 0.88
100



* ; g i jh{kk dh ǹf"V l s ugha gSA
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(ii) l qt krk osQ vuqowQy i fj .kkeksa dh l a[ ; k = 88 + 8 = 96 (D; ksa\ )

vr%] P (deht  l qt krk dks Lohdkj gS)  = 
96 0.96

100


mnkgj . k 13 : , d l ysVh i kl s vkSj , d uhys i kl s dks , d l kFk i saQdk t krk gSA l Hkh
l aHkkfor i fj .kkeksa dks fyf[ k, A bl dh D; k i zkf; drk gS fd nksuksa i kl ksa dh l a[ ; kvksa dk ; ksx

(i) 8 gSA (ii) 13 gSA (iii) 12 l s NksVh ; k ml osQ cjkcj gSA

gy  : t c uhyk i kl k ‘1’ n' kkZrk gS] rks l ysVh i kl s i j  l a[ ; kvksa 1, 2, 3, 4, 5, 6 esa l s dksbZ
Hkh l a[ ; k gks l drh gSA ; gh rc Hkh gksxk] t c uhys i kl s i j ‘2’, ‘3’, ‘4’, ‘5’ ; k ‘6’ gksxkA
bl  i z; ksx osQ l aHkkfor i fj.kkeksa dks uhps l kj.kh esa fn; k x; k gSA i zR; sd Øfer ; qXe dh
i gyh l a[ ; k uhys i kl s i j vkus okyh l a[ ; k gS rFkk nwl jh l a[ ; k l ysVh i kl s i j vkus okyh
l a[ ; k gSA

1 2 3 4 5 6
1 (1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)

2 (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)

3 (3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6)

4 (4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)

5 (5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)

6 (6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

v koQ̀fr  14.3

è; ku nhft ,  fd ; qXe (1, 4) ; qXe (4, 1) l s fHkUu gS (D; ksa\ )

vr%] l aHkkfor i fj .kkeksa dh l a[ ; k = 6 × 6 = 36 gSA

(i) E }kjk O; Dr ?kVuk l̂ a[ ; kvksa dk ; ksx 8 gS* osQ vuqowQy i fj .kke (2, 6), (3, 5),
(4, 4), (5, 3) vkSj  (6, 2) gSa  (nsf[ k,  vkòQfr  15.3)A

vFkkZr~ E osQ vuqowQy i fj .kke = 5

l ysVh

uhyk
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bl fy, P(E) =
5
36

(ii) t Sl k fd vki  vkòQfr 15.3 l s ns[ k l drs gSa] ?kVuk F, l̂ a[ ; kvksa dk ; ksx 13 gS* osQ
vuqowQy dksbZ Hkh i fj .kke ugha gSA

vr% P(F) =
0 0

36


(iii) t Sl k fd vki  vkòQfr 14.3 l s ns[ k l drs gSa] ?kVuk G l̂ a[ ; kvksa dk ; ksx 12 l s
NksVk ; k ml osQ cjkcj gS* osQ vuqowQy l Hkh i fj.kke gSaA

vr% P(G) =
36 1
36



i z' ukoyh 14.1
1. fuEufyf[ kr dFkuksa dks i wjk dhft , %

(i) ?kVuk  E dh i zkf; drk  +  ?kVuk Ê ugha* dh i zkf; drk =  gSA

(ii) ml  ?kVuk dh i zkf; drk t ks ?kfVr ugha gks l drh   gSA , sl h ?kVuk 
dgykrh gSA

(iii) ml  ?kVuk dh i zkf; drk ft l dk ?kfVr gksuk fuf' pr gS   gSA , sl h ?kVuk
 dgykrh gSA

(iv) fdl h i z; ksx dh l Hkh i zkjafHkd ?kVukvksas dh i zkf; drkvksa dk ; ksx gSA

(v) fdl h ?kVuk dh i zkf; drk  l s cM+h ; k ml osQ cjkcj gksrh gS rFkk 
l s NksVh ; k ml osQ cjkcj gksrh gSA

2. fuEufyf[ kr i z; ksxksa esa l s fdu&fdu i z; ksxksa osQ i fj.kke l ei zkf; d gSa\  Li "V dhft , A

(i) , d Mªkboj dkj pykus dk i z; Ru djrk gSA dkj pyuk i zkjaHk gks t krh gS ; k dkj pyuk
i zkjaHk ugha gksrh gSA

(ii) , d f[ kykM+h ckLosQVckWy dks ckLosQV esa Mkyus dk i z; Ru djrh gSA og ckLosQV esa ckWy
Mky i krh gS ; k ugha Mky i krh gSA

(iii) , d l R; &v l R;  i z' u dk vuqeku yxk; k t krk gSA mÙkj l gh gS ; k xyr gksxkA

(iv) , d cPps dk t Ue gksrk gSA og , d yM+dk gS ; k , d yM+dh gSA

3. i qQVckWy osQ [ ksy dks i zkjaHk djrs l e;  ; g fu.kZ;  ysus osQ fy,  fd dkSu&l h Vhe i gys ckWy
ysxh] bl osQ fy,  fl Ddk mNkyuk , d U; k; l axr fof/  D; ksa ekuk t krk gS\
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4. fuEufyf[ kr esa l s dkSu l h l a[ ; k fdl h ?kVuk dh i zkf; drk ugha gks l drh\

(A)
2
3

(B) –1.5 (C) 15% (D) 0.7

5. ; fn  P(E) = 0.05 gS] rks  Ê ugha* dh i zkf; drk D; k gS\

6. , d FkSys esa osQoy uhcw dh egd okyh ehBh xksfy; k¡ gSaA ekfyuh fcuk FkSys esa >k¡osQ ml esa
l s , d xksyh fudkyrh gSA bl dh D; k i zkf; drk gS fd og fudkyh xbZ xksyh

(i) l arjs dh egd okyh gS\
(ii) uhcw dh egd okyh gS\

7. ; g fn; k gqvk gS fd   3 fo| k£Fk; ksa osQ , d l ewg esa l s 2 fo| k£Fk; ksa osQ t Uefnu , d gh fnu
u gksus dh i zkf; drk 0.992 gSA bl dh D; k i zkf; drk gS fd bu 2 fo| k£Fk; ksa dk t Uefnu , d
gh fnu gks\

8. , d FkSys esa 3 yky vkSj  5 dkyh xsans gSaA bl  FkSys esa l s , d xsan ; kǹPN; k fudkyh t krh gSA
bl dh i zkf; drk D; k gS fd xsan (i) yky gks\ (ii) yky ugha gks\

9. , d fMCcs esa 5 yky oaQps] 8 l i sQn oaQps vkSj 4 gjs oaQps gSaA bl  fMCcs esa l s , d oaQpk
; kǹPN; k fudkyk t krk gSA bl dh D; k i zkf; drk gS fd fudkyk x; k oaQpk
(i) yky gS\ (ii) l i sQn gS\ (iii) gjk ugha gS\

10. , d fi Xxh cSad (piggy bank) esa] 50 i Sl s osQ l kS fl DosQ gSa] ` 1osQ i pkl  fl DosQ gSa] ` 2
osQ chl  fl DosQ vkSj ` 5osQ nl  fl DosQ gSaA ; fn fi Xxh cSad dks fgykdj mYVk djus i j dksbZ
, d fl Ddk fxjus osQ i fj.kke l ei zkf; d gSa] rks bl dh D; k i zkf; drk gS fd og fxjk gqvk
fl Ddk (i) 50 i Sl s dk gksxk\  (ii)  ̀  5 dk ugha gksxk\

11. xksi h v i us t y&t ho oaqQM (aquarium) osQ fy,  , d
nqdku l s eNyh [ kjhnrh gSA nqdkunkj , d Vadh]
ft l esa 5 uj eNyh vkSj 8 eknk eNyh gSa] esa l s , d
eNyh ; kǹPN; k ml s nsus osQ fy,  fudkyrh gS (nsf[ k,
vkòQfr 14-4)A bl dh D; k i zkf; drk gS fd fudkyh
xbZ eNyh uj eNyh gS\

12. l a; ksx (chance) osQ ,d [ ksy esa] ,d rhj dks ?kqek; k t krk gS] t ks
foJke esa vkus osQ ckn l a[ ; kvksa 1, 2, 3, 4, 5, 6, 7 vkSj 8 esa l s fdl h
,d l a[ ; k dks bafxr djrk gS (nsf[ k,  vkòQfr 14.5)A ; fn ; s l Hkh
i fj.kke l ei zkf; d gksa rks bl dh D; k i zkf; drk gS fd ; g rhj bafxr

(i) 8 dks djsxk\
(ii) , d fo"ke l a[ ; k dks djsxk\
(iii) 2 l s cM+h l a[ ; k dks djsxk\
(iv) 9 l s NksVh l a[ ; k dks djsxk\

v koQ̀fr  14.4

v koQ̀fr  14.5
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* ; g i jh{kk dh ǹf"V l s ugha gSA

13. , d i kl s dks , d ckj i saQdk t krk gSA fuEufyf[ kr dks i zkIr djus dh i zkf; drk Kkr dhft , %
(i) , d vHkkT;  l a[ ; k (ii) 2 vkSj 6 osQ chp fLFkr dksbZ l a[ ; k (iii) , d fo"ke l a[ ; k

14. 52 i Ùkksa dh vPNh i zdkj l s i sQVh xbZ , d xî óh esa l s , d i Ùkk fudkyk t krk gSA fuEufyf[ kr
dks i zkIr djus dh i zkf; drk Kkr dhft , %
(i) yky jax dk ckn' kkg (ii) , d i sQl  dkMZ vFkkZr~ rLohj okyk i Ùkk
(iii) yky jax dk rLohj okyk i Ùkk (iv) i ku dk xqyke

(v) gqoqQe dk i Ùkk (vi) , d bZaV dh csxe

15. rk' k osQ i k¡p i Ùkksaµb±V dk ngyk] xqyke] csxe] ckn' kkg vkSj bDdkµdks i yV djosQ vPNh
i zdkj i sQVk t krk gSA fi Qj buesa l s ; kǹPN; k , d i Ùkk fudkyk t krk gSA

(i) bl dh D; k i zkf; drk gS fd ; g i Ùkk , d csxe gS\

(ii) ; fn csxe fudy vkrh gS] rks ml s vyx j[ k fn; k t krk gS vkSj ,d vU;  i Ùkk fudkyk t krk
gSA bl dh D; k i zkf; drk gS fd nwl jk fudkyk x; k i Ùkk (a) , d bDdk gS\  (b) , d csxe gS\

16. fdl h dkj.k 12 [ kjkc i su 132 vPNs i suksa esa fey x,  gSaA osQoy ns[ kdj ; g ugha crk; k
t k l drk gS fd dksbZ i su [ kjkc gS ; k vPNk gSA bl  feJ.k esa l s] , d i su ; kǹPN; k fudkyk
t krk gSA fudkys x,  i su dh vPNk gksus dh i zkf; drk Kkr dhft , A

17. (i) 20 cYcksa osQ , d l ewg esa 4 cYc [ kjkc gSaA bl  l ewg esa l s , d cYc ; kǹPN; k fudkyk
t krk gSA bl dh D; k i zkf; drk gS fd ; g cYc [ kjkc gksxk\

(ii) eku yhft ,  (i) esa fudkyk x; k cYc [ kjkc ugha gS vkSj u gh bl s nqckjk cYcksa osQ l kFk
feyk; k t krk gSA vc ' ks"k cYcksa esa l s , d cYc ; kǹPN; k fudkyk t krk gSA bl dh D; k
i zkf; drk gS fd ; g cYc [ kjkc ugha gksxk\

18. , d i sVh esa 90 fMLd (discs) gSa] ft u i j 1 l s 90 rd l a[ ; k, ¡ vafdr gSaA ; fn bl  i sVh
esa l s ,d fMLd ; kǹPN; k fudkyh t krh gS rks bl dh i zkf; drk Kkr dhft ,  fd bl  fMLd i j
vafdr gksxh%(i) nks vadksa dh ,d l a[ ; k (ii) , d i w.kZ oxZ l a[ ; k (iii) 5 l s foHkkT;  ,d l a[ ; kA

19. , d cPps osQ i kl  , sl k i kl k gS ft l osQ i Qydksa i j fuEufyf[ kr v{kj vafdr gSa%

     A    B C D E A

bl  i kl s dks ,d ckj i saQdk t krk gSA bl dh D; k i zkf; drk gS fd (i) A i zkIr gks\ (ii) D i zkIr gks\

20.* eku yhft ,  vki  , d i kl s dks vkòQfr 14.6 esa n' kkZ,  vk; rkdkj {ks=k esa ; kǹPN; k : i  l s fxjkrs
gSaA bl dh D; k i zkf; drk gS fd og i kl k 1m O; kl  okys òÙk osQ vanj fxjsxk\
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v koQ̀fr  14.6

21. 144 ckWy i suksa osQ ,d l ewg esa 20 ckWy i su [ kjkc gSa vkSj ' ks"k vPNs gSaA vki  ogh i su [ kjhnuk
pkgsaxs t ks vPNk gks] i jarq [ kjkc i su vki  [ kjhnuk ugha pkgsaxsA nqdkunkj bu i suksa esa l s] ; kǹPN; k
, d i su fudkydj vki dks nsrk gSA bl dh D; k i zkf; drk gS fd

(i) vki  og i su [ kjhnsaxs\
(ii) vki  og i su ugha [ kjhnsaxs\

22. mnkgj.k 13 dks nsf[ k, A (i) fuEufyf[ kr l kj.kh dks i wjk dhft , %

?kVuk
nksuksa i kl ksa dh 2 3 4 5 6 7 8 9 10 11 12
l a[ ; kvksa dk ; ksx

i zkf; drk
1
36

5
36

1
36

(ii) , d fo| kFkhZ ; g roZQ nsrk gS fd ;̂ gk¡ oqQy 11 i fj.kke  2, 3, 4, 5, 6, 7, 8, 9, 10, 11 vkSj

12 gSaA vr%] i zR; sd dh i zkf; drk 
1

11
gSA* D; k vki  bl  roZQ l s l ger gSa\  l dkj.k mÙkj

nhft ,A

23. , d [ ksy esa , d #i ,  osQ fl DosQ dks rhu ckj mNkyk t krk gS vkSj i zR; sd ckj dk i fj.kke
fy[ k fy; k t krk gSA rhuksa i fj.kke l eku gksus i j] vFkkZr~ rhu fpr ; k rhu i V i zkIr gksus i j]
guhi Q [ ksy esa t hr t k, xk] vU; Fkk og gkj t k, xkA guhi Q osQ [ ksy esa gkj t kus dh i zkf; drk
i fjdfyr dhft , A

24. , d i kl s dks nks ckj i saQdk t krk gSA bl dh D; k i zkf; drk gS fd
(i) 5 fdl h Hkh ckj esa ugha vk, xk\ (ii) 5 de l s de , d ckj vk, xk\

¹ l aosQr % , d i kl s dks nks ckj i saQduk vkSj nks i kl ksa dks ,d l kFk i saQduk , d gh i z; ksx ekuk
t krk gSAº

 3 m

 2 m
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25. fuEufyf[ kr esa l s dkSu l s roZQ l R;  gSa vkSj dkSu l s roZQ v l R;  gSa\  l dkj.k mÙkj nhft , A

(i) ; fn nks fl Ddksa dks , d l kFk mNkyk t krk gS] rks bl osQ rhu l aHkkfor i fj.kke& nks fpr]

nks i V ; k i zR; sd , d ckj gSaA vr%] buesa l s i zR; sd i fj.kke dh i zkf; drk 
1
3

gSA

(ii) ; fn ,d i kl s dks i saQdk t krk gS] rks bl osQ nks l aHkkfor i fj.kkeµ, d fo"ke l a[ ; k ; k

, d l e l a[ ; k gSaA vr% , d fo"ke l a[ ; k Kkr djus dh i zkf; drk 
1
2

 gSA

14.2 l kj ka' k
bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. ?kVuk E dh l S¼kafrd ( ; k i jai jkxr)  i zkf; drk P(E) dks fuEufyf[ kr : i  esa i fjHkkf"kr
fd; k t krk gS%

P (E) = 
E osQ vuqoQwy i fj.kkekas dh l a[ ; k

i ;zksx oQs l Hkh l Hakkfor  i fj.kkekas dh l [a; k

t gk¡ ge dYi uk djrs gSa fd i z; ksx osQ l Hkh i fj.kke l ei zkf; d gSaA

2. , d fuf' pr ( ; k fu/ kZfjr)  ?kVuk dh i zkf; drk 1 gksrh gSA

3. , d v l aHko ?kVuk dh i zkf; drk 0 gksrh gSA

4. ?kVuk E dh i zkf; drk ,d , sl h l a[ ; k P(E) gS fd

0  P (E)  1

5. og ?kVuk ft l dk osQoy ,d gh i fj.kke gks ,d i zkjafHkd ?kVuk dgykrh gSA fdl h i z; ksx

dh l Hkh i zkjafHkd ?kVukvksa dh i zkf; drk dk ; ksx 1 gksrk gSA

6. fdl h Hkh ?kVuk E osQ fy,  P (E) + P ( E ) = 1 gksrk gS] t gk¡ E ?kVuk  ̂E ugha* dks O; Dr djrk
gSA  E vkSj   E i wjd ?kVuk, ¡ dgykrh gSaA

i kBdksa osQ fy ,  fo' ks"k

, d ?kVuk dh i zk; ksfxd ; k vkuqHkfod i zkf; drk okLrfod : i  l s ?kVuk osQ ?kfVr
gksus i j vk/ kfjr gksrh gS] t cfd ml  ?kVuk dh l S¼kafrd i zkf; drk esaa oqQN
dYi ukvksa osQ vk/ kj i j  ; g i zkxqfDr dh t krh gS fd D; k ?kVuk ?kVsxhA t Sl s&t Sl s
, d i z; ksx esa vfHki z; ksxksa dh l a[ ; k c<+rh t krh gS] oSl s&oSl s i zk; ksfxd vkSj
l S¼kafrd i zkf; drkvksa dh yxHkx cjkcj gksus dh i zR; k' kk dh t k l drh gSA
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A2
A2.1 Hkwfedk

 , d o; Ld ekuo ' kjhj esa yxHkx 1,50,000 fdeh yach / efu; k¡ vkSj f' kjk, ¡ gksrh gSa
ft uesa jDr i zokfgr gksrk gSA

 euq";  dk ân;  ' kjhj esa i zfr 60 l soaQM esa 5 l s 6 yhVj rd jDr i ai  djrk
jgrk gSA

 l w; Z dh l rg dk rki eku yxHkx 6000° C gSA

D; k vki dks ; g t kudj vk' p; Z gqvk gS fd fdl  i zdkj gekjs oSKkfud vkSj xf.krK
bu i fj .kkeksa dk vkdyu dj l osQ gSa\  D; k mUgksaus oqQN o; Ldksa osQ èr ' kjhjksa l s / efu; ksa
vkSj f' kjkvksa dks ckgj fudky dj budh yackbZ eki h gS\  D; k ân;  }kjk i zfr l soaQM i ai
fd,  x,  jDr dh ek=kk Kkr djus osQ fy,  ' kjhj l s jDr dks ckgj fudkyk gS\ D; k l w; Z
dh l rg dk rki eku Kkr djus osQ fy,  mUgksaus v i us l kFk FkekZehVj ysdj l w; Z rd dh
; k=kk dh gS\  fuf' pr gh , sl k ugha gqvk gSA rc i z' u mBrk gS fd mUgksaus bu vk¡dM+ksa dks
fdl  rjg i zkIr fd; k gSA\

fu' p;  gh bl dk mÙkj xf. krh;  fun' kZu esa fufgr gS] ft l l s ge vki dks d{kk IX
esa i fj fpr djk pqosQ gSaA vki dks ; kn gksxk fd xf.krh;  fun' kZu okLrfod t hou l s t qM+h
fdl h fLFkfr dk xf.krh;  fooj.k gksrk gS vkSj vki dks ; g Hkh ; kn gksxk fd xf.krh;
fun' kZu fdl h l eL; k dk xf.krh;  fun' kZ i zkIr djus dk , d i zØe gSA l kFk gh l eL; k
dk fo' ys"k.k djus vkSj gy djus esa bl dk i z; ksx fd; k t krk gSA

vr% xf.krh;  fun' kZu esa] ge okLrfod t xr l s t qM+h fdl h l eL; k dks ysrs gSa vkSj
ml s ge , d rqY;  xf.krh;  l eL; k esa : i karfjr dj nsrs gSaA rc ge xf.krh;  l eL; k gy

xf.krh;  fun' kZu
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djrs gSa vkSj bl osQ gy dh O; k[ ; k okLrfod t xr~ l s t qM+h l eL; k osQ l kFk djrs gSaA vkSj
rc ; g ns[ kuk vko' ; d gS fd i zkIr gy vFkZi w.kZ gS] t ks fun' kZ osQ ekU; dj.k dk , d
pj.k gSA oqQN mnkgj.k t gk¡ xf.krh;  fun' kZu vR; ar egRoi w.kZ gS] uhps fn,  gSa%

(i) , d , sl s LFkku i j  fdl h unh dh xgjkbZ vkSj pkSM+kbZ Kkr djuk t gk¡ i gq¡pk
ugha t k l drk gSA

(ii) i F̀oh vkSj vU;  xzgksa dk nzO; eku vkdfyr djukA

(iii) i F̀oh vkSj fdl h vU;  xzg osQ chp dh nwjh vkdfyr djukA

(iv) fdl h ns' k esa ekul wu osQ vkus dh i zkxqfDr djukA

(v) LVkWd ekosZQV dh i zòfÙk (Trend) dh i zkxqfDr djukA

(vi) fdl h O; fDr osQ ' kjhj esa jDr dk vk; ru vkdfyr djukA

(vii) 10 o"kZ ckn fdl h uxj dh t ul a[ ; k dh i zkxqfDr djukA

(viii) fdl h i sM+ dh i fÙk; ksa dh l a[ ; k vkdfyr djukA

(ix) fdl h uxj osQ ok; qeaMy esa mi fLFkr fofHkUu i znw"kdksa dk ppm vkdfyr
djukA

(x) i ; kZoj.k i j  i znw"kdksa dk i zHkko vkdfyr djukA

(xi) l w; Z dh l rg dk rki eku vkdfyr djukA

bl  vè; k;  esa ge xf.krh;  fun' kZu osQ i zØe i j  i qu%fopkj djsaxs vkSj bl s Li "V
djus osQ fy,  ge v i us vkl &i kl  osQ osQ t xr~ l s t qM+s oqQN mnkgj.k ysxsaA vuqPNsn  A2.2
esa ge , d fun' kZ osQ fuekZ.k l s l acaf/ r l Hkh pj.kksa l s vki dks i fjfpr djk, ¡xsA vuqPNsn
A2.3 esa ge fofHkUu i zdkj osQ mnkgj.kksa i j  ppkZ djsaxsA vuqPNsn A2.4 esa] ge xf.krh;
fun' kZu osQ egÙo l s l acaf/ r dkj.kksa i j  fopkj djsaxsA

; gk¡ ; g Lej.k jgs fd gekjk y{;  ml  egRoi w.kZ fof/  osQ i zfr vki dks t kx: d
djuk gS] ft l esa xf.kr okLrfod t xr~ l s t qM+h l eL; kvksa dks gy djus esa l gk; d gksrh
gSA fi Qj Hkh xf.krh;  fun' kZu osQ egÙo dks okLro esa l e>us osQ fy,  vki dks xf.kr dk
oqQN vkSj Kku gksuk vko' ; d gksrk gSA mPp d{kkvksa esa vki dks bl l s l acaf/ r oqQN
mnkgj.k ns[ kus dks feysaxsA
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A2.2 xf. krh;  fun' kZu osQ pj . k

d{kk IX esa] geus fun' kZu osQ i z; ksx l s l acaf/ r oqQN mnkgj.kksa i j  fopkj fd; k FkkA D; k
bu mnkgj.kksa l s vki dks i zØe vkSj bl l s l acaf/ r pj.kksa dh oqQN l w{e t kudkjh i zkIr gqbZ
Fkh\  vkb,  ge xf.krh;  fun' kZu l s l acaf/ r eq[ ;  pj.kksa i j  i qu%fopkj djsaA

pj . k 1 ( l eL; k l e>uk)  okLrfod l eL; k i fjHkkf"kr dhft ,  vkSj ; fn vki  , d
l ewg esa dke dj jgs gSa] rks mu l eL; kvksa i j  fopkj dhft ,  ft Ugsa vki  l e>uk pkgrs
gSaA oqQN dYi uk, ¡  djosQ vkSj oqQN dkjdksa dh mi s{kk djosQ l eL; k dks i zca/  ; ksX;
dhft ,  ft l l s fd l eL; k dk i zca/ u fd; k t k l osQA

mnkgj.k osQ fy, ] eku yhft ,  gekjh l eL; k , d >hy esa eNfy; ksa dh l a[ ; k vkdfyr
djuk gSA ; gk¡ ; g l aHko ugha gS fd i zR; sd eNyh dks i dM+ dj ckgj fudkyk t k,  vkSj
fi Qj mudh fxurh dh t k, A , sl h fLFkfr esa ge l aHkor% , d i zfrn' kZ (Sample) ys l drs
gSa vkSj bl dh l gk; rk l s >hy esa mi fLFkr eNfy; ksa dh oqQy l a[ ; k vkdfyr djus dk
i z; kl  dj l drs gSaA

pj . k 2 ( xf. krh;  fooj . k v kSj  l w=k. k) % l eL; k osQ fofHkUu i gyqvksa dk o.kZu xf.krh;
' kCnksa esa dhft , A y{k.kksa dks xf.krh;  : i  esa o.kZu djus dh oqQN fof/ ; k¡ ; s gSa%

 pjksa dks i fjHkkf"kr dhft ,

 l ehdj.k ; k v l fedk, ¡ fyf[ k,

 vk¡dM+s ,df=kr dhft ,  vkSj mUgsa l kj.kh : i  esa l axfBr dhft ,

 xzki Q cukb,

 i zkf; drk, ¡ i fjdfyr dhft ,

mnkgj.k osQ fy, % ,d i zfrn' kZ ysdj t Sl k fd pj.k 1 esa crk; k x; k gS] ge
eNfy; ksa dh oqQy l a[ ; k dk vkdyu fdl  i zdkj djrs gSa\  rc ge i zfrn' kZ osQ : i  esa
yh xbZ eNfy; ksa dks fpfÉr djrs gSa] vkSj mUgsa ' ks"k eNfy; ksa osQ l kFk jgus osQ fy,  >hy
esa i qu% NksM+ nsrs gSaA bl osQ ckn i qu% >hy l s eNfy; ksa dk , d vU;  i zfrn' kZ ysrs gSa vkSj
; g ns[ krs gSa fd bl  u,  i zfrn' kZ esa i gys fpfÉr dh xbZ fdruh eNfy; k¡ gSaA rc vuqi kr
vkSj l ekuqi kr dk i z; ksx djosQ ge eNfy; ksa dh oqQy l a[ ; k dk , d vkdyu i zkIr dj
l drs gSaA mnkgj.k osQ fy,  vkb,  ge >hy l s 20 eNfy; ksa dk , d i zfrn' kZ ysa vkSj mUgsa
fpfÉr dj rnqi jkar mUgsa ml h >hy esa NksM+ nssa ft l l s os >hy dh ' ks"k eNfy; ksa osQ l kFk
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fey t k, ¡A rc eNfy; ksa osQ bl  fefJr l ewg l s ge , d vU;  i zfrn' kZ  (eku yhft ,
50 eNfy; ksa dk i zfrn' kZ)  ysrs gSa vkSj ns[ krs gSa fd bl  u,  i zfrn' kZ esa fpfÉr eNfy; ksa
dh l a[ ; k fdruh gSA vr% ge v i us vk¡dM+s , df=kr djrs gSa vkSj ml dk fo' ys"k.k
djrs gSaA

; gk¡ ge ; g eku dj pyrs gSa fd fpfÉr eNfy; k¡ vU;  eNfy; ksa osQ l kFk , d
l eku : i  l s fey t krh gSa vkSj t ks i zfrn' kZ ge ysrs gSa] og eNfy; ksa dh oqQy l a[ ; k dk
, d vPNk i zfrfuf/  gSA

pj . k 3 ( xf. krh;  l eL; k gy d j uk) % rc fofHkUu xf.krh;  rduhdksa dks ykxw djosQ
pj.k 2 esa fodfl r dh xbZ l jyhÑr xf.krh;  l eL; k dks gy fd; k t krk gSA

mnkgj.k osQ fy,  eku yhft ,  fd pj.k 2 osQ mnkgj.k osQ nwl js i zfrn' kZ esa 5 eNfy; k¡

fpfÉr gSaA vr% eNfy; ksa dh oqQy l a[ ; k dk 
5
50  vFkkZr~ 

1
10  fpfÉr gSaA ; fn ; g oqQy

l a[ ; k dk i zfr: i h gks] rks t ul a[ ; k dk 
1

10
 = 20.

vr% oqQy t ul a[ ; k = 20 × 10 = 200.

pj . k 4 ( gy dh O; k[ ; k) % fi Nys pj.k esa i zkIr fd,  x,  gy dks vc ge okLrfod
t hou l s t qM+h ml  fLFkfr osQ l anHkZ esa ysrs gSa] ft l l s geus pj.k 1 i zkjaHk dh FkhA

mnkgj.k osQ fy,  pj.k 3 dh l eL; k dk gy djus i j  gesa eNfy; ksa dh oqQy l a[ ; k
200 i zkIr gqbZ FkhA

pj . k 5 ( fun' kZ dk ekU; d j . k) % vc ge v i uh ewy fLFkfr i j  ykSV vkrs gSa vkSj
ns[ krs gSa fd xf.krh;  fof/  l s i zkIr fd,  x,  i fj .kke l kFkZd gSa ; k ughaA ; fn l kFkZd gaS
rks ge fun' kZ dk i z; ksx rc rd djrs gSa t c rd fd ubZ l wpuk mi yC/  ugha gksrh gS
; k dYi uk, ¡ i fjofrZr gks t krh gSaA

dHkh&dHkh l jyhdj.k osQ l aca/  esa dh xbZ dYi ukvksa osQ dkj.k xf.krh;  fooj.k nsrs
l e;  okLrfod l eL; k osQ vfuok; Z i gyqvksa l s ge oafpr jg l drs gSaA , sl h fLFkfr; ksa esa
gy cgq/ k okLrfodrk l s gV dj gksrk gS vkSj okLrfod fLFkfr esa bl dk dksbZ vFkZ ugha
gksrkA ; fn , sl k gksrk gS] rks ge pj.k 1 esa dh xbZ dYi ukvksa i j  i qu%fopkj djrs gSa vkSj
oqQN vU;  dkjdksa dks ysdj ft Ugsa i gys ugha fy; k x; k Fkk] bUgsa okLrfod cuk nsrs gSaA

mnkgj.k osQ fy,  pj.k 3 esa geus eNfy; ksa dh oqQy l a[ ; k dk , d vkdyu i zkIr
fd; k Fkk] ; g >hy esa mi fLFkr eNfy; ksa dh okLrfod l a[ ; k ugha Hkh gks l drh gSA vc
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ge ; g ns[ krs gSa fd pj.k 2 vkSj 3 dks oqQN ckj nksgjkus i j  i zkIr fd,  x,  i fj .kkeksa dk
ekè;  ysus i j  gesa oqQy l a[ ; k dk mÙke vkdyu i zkIr gksrk gS ; k ugha bl l s eNfy; ksa dh
l a[ ; k dk , d mÙke vkdyu i zkIr gks t k, xkA

xf. krh;  fun' kZu i zØe dks ns[ kus dh , d vU;  fof/  vkÑfr A2.1 esa fn[ kkbZ xbZ gSA

gy dh l jyrk cuk,  j [ kus osQ fy, ] fun' kZd l jyhdj.k vkSj i fj ' kq¼rk osQ chp
l arqyu cuk,  j [ kuk pkgrs gSaA os vk' kk djrs gSa fd l fUudV okLrfodrk osQ brus fudV
gks] fd oqQN i zxfr gks l osQA l oksZÙke i fj .kke og gksrk gS ft l l s ; g i zkxqfDr dh t k l osQ
fd vkxs D; k gksxk ; k ft l l s l kekU;  i fj ' kq¼rk osQ l kFk i fj.kke dk vkdyu fd; k t k
l osQA Lej.k jgs fd l eL; k dks l jy cukus osQ l aca/  esa gekjs }kjk dh xbZ fHkUu&fHkUu

okLrfod t hou l s t qM+h l eL; k

l eL; k dks xf.krh;  : i  esa
O; Dr dhft ,

l eL; k gy dhft ,

okLrfod t hou l s t qM+h
fLFkfr esa gy dk fuoZpu

dhft ,

D; k gy OkkLrfod t hou l s
t qM+h fLFkfr dks xzg.k dj

ysrk gS\

fun' kZ mi ; qDr gSa

l jy dhft ,

dYi uk, ¡ i fjo£rr
dhft ,

ugha gk¡

v kÑfr  A2.1
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dYi ukvksa l s fHkUu&fHkUu fun' kZ i zkIr gks l drs gSaA vr% dksbZ Hkh fun' kZ i fj i w.kZ ugha gksrkA
oqQN mÙke ; k bl l s Hkh oqQN csgrj fun' kZ gks l drs gSaA

i z' ukoyh A2.1

1. fuEufyf[ kr fLFkfr i j  fopkj dhft , A

rsjgoha ' krkCnh osQ i zkjaHk esa fy; ksukMZ fi Qcksu' kh us , d i z' u fd; k fd ml  fLFkfr
esa fdrus [ kjxks' k gks t k, ¡xs t cfd vki  us osQoy nks [ kjxks' kksa l s i zkjaHk fd; k Fkk vkSj
; gk¡ ; g eku yhft ,  fd , d t ksM+k [ kjxks' k gj eghus f' k' kqvksa dk , d t ksM+k i Snk
djrk gS vkSj [ kjxks' k dk i zR; sd t ksM+k v i uk i gyk f' k' kq nks eghus dh vk; q i j  i Snk
djrk gSA ekg&i zfr&ekg [ kjxks' kksa osQ t ksM+ksa dh l a[ ; k ' kwU;  vkSj i gys eghus dks
NksM+dj fi Nys nks eghus esa [ kjxks' kksa dk ; ksx gksrk gSA.

eghuk [ kjxks' kksa osQ t ksM+s

0 1
1 1
2 2
3 3
4 5
5 8
6 13
7 21
8 34
9 55
10 89
11 144
12 233
13 377
14 610
15 987
16 1597
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Bhd 16 eghus ckn vki osQ i kl  [ kjxks' kksa osQ yxHkx 1600 t ksM+s i zkIr gks t krs gSaA

bl  fLFkfr esa l eL; k dk vkSj xf.krh;  fun' kZu osQ fofHkUu pj.kksa dk Li "V dFku nhft , A

A2.3 oqQN n"̀Vkar

vkb,  vc ge xf.krh;  fun' kZu osQ oqQN mnkgj.k ysa

mnkgj . k 1 ( , d t ksM+k i kl k i saQduk) % eku yhft ,  vki dh vè; kfi dk vki dks vuqeku
yxkus osQ fuEufyf[ kr [ ksy dh pqukSrh nsrh gSA bl  [ ksy esa og , d t ksM+k i kl k i sQosQaxhA
i kl k i saQosQ t kus l s i gys vki dks ; g vuqeku yxkuk gksrk gS fd i kl ksa i j vkbZ l a[ ; kvksa
dk ; ksx D; k gksxkA l gh mÙkj gksus i j  vki dks nks i kbaV feyasxs vkSj xyr mÙkj gksus i j
vki osQ nks i kbaV dV t k, ¡xsA dkSu&l h l a[ ; k, ¡ l oksZÙke vuqeku gksaxh\

gy :

pj . k 1 ( l eL; k l e>uk)  % vki dks oqQN , sl h l a[ ; kvksa dk Kkr gksuk vko' ; d gksrk
gS ft udk i kl ksa i j  vkus dk l a; ksx vf/ d gksrk gSA

pj . k 2 ( xf. krh;  fooj . k)  % xf.krh;  : i  esa ; g l eL; k i kl ksa i j  vkbZ l a[ ; kvksa osQ
fofHkUu l aHko ; ksxksa dh i zkf; drk, ¡ Kkr djus esa i fjofrZr gks t krh gSA

fuEufyf[ kr 36 l a[ ; k&; qXeksa esa l s , d ; kǹfPNd fodYi  osQ : i  esa O; Dr djosQ ge
vR; f/ d l jy : i  esa fLFkfr dk fun' kZu dj l drs gSaA

(1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)

(2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)

(3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6)

(4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)

(5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)

(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

i zR; sd ; qXe dh i gyh l a[ ; k i gys i kl s i j  vkus okyh l a[ ; k gksrh gS vkSj nwl jh l a[ ; k
nwl js i kl s i j  vkus okyh l a[ ; k gksrh gSA

pj . k 3 ( xf. krh;  l eL; k dks gy d j uk) % Åi j osQ i zR; sd ; qXe dh l a[ ; kvksa dks
t ksM+us i j  l aHkkfor ; ksx osQ : i  esa gesa 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 vkSj  12 i zkIr gksrs gSaA ; g
ekudj fd l Hkh 36 ; qXe l e&l aHkkoh ( equally likely) gSa] gesa buesa l s i zR; sd dh
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i zkf; drk Kkr djuh gksrh gSA

bl s ge fuEufyf[ kr l kj .kh osQ : i  esa O; Dr djrs gSa%

; ksx 2 3 4 5 6 7 8 9 10 11 12

i zkf; drk
1
36

2
36

3
36

4
36

5
36

6
36

5
36

4
36

3
36

2
36

1
36

; gk¡ vki  ; g i krs gSa fd 7 dk ; ksx i zkIr djus dh i zkf; drk 
1
6

 gS t ks fd vU;  l a[ ; kvksa

dks ; ksx osQ : i  esa i zkIr djus dh i zkf; drk l s vf/ d gSA

pj . k 4 ( gy dk fuoZpu)  D; ksafd ; ksx 7 i zkIr djus dh i zkf; drk vf/ dre gS]
bl fy,  vki dks l a[ ; k l kr dk vuqeku ckj&ckj yxkuk pkfg, A

pj . k 5 ( fun' kZ dk ekU; dj . k)  , d t ksM+k i kl ksa dks vusd ckj mNkfy,  vkSj , d l ki s{k
ckjackjrk l kj.kh cukb,A l ki s{k ckjackjrkvksa dh rqyuk l axr i zkf; drkvksa l s dhft ,A ; fn ; s
, d&nwl js osQ fudV u gks] rks , sl h fLFkfr esa i kl s l aHkor% vfHkur (biased) gksaxsA rc] ml
l a[ ; k dk eku fudkyus osQ fy,  ge vk¡dM+s i zkIr dj l drs gSa ft l  i j vfHkur gSA

vxyk mnkgj.k ysus l s i gys gesa bl dh oqQN i "̀BHkwfe dk Kku gksuk vko' ; d gksrk gSA

vusd yksxksa osQ l kFk ; g l kekU;  vuqHko gksrk gS fd t c mUgsa / ujkf' k dh vko' ; drk
gksrh gS] muosQ i kl  vko' ; d / ujkf' k ugha gksrhA nSfud t hou dh vko' ; d oLrqvksa dks
[ kjhnus ; k vkjke dh oLrqvksa dks [ kjhnus osQ fy,  gesa / ujkf' k dh vko' ; drk gksrh gSA
LdwVj] jsÚht jsVj] Vsyhfot u] dkj vkfn t Sl h oLrqvksa dks [ kjhnus osQ l aca/  esa l hfer
fuf/  okys xzkgdksa osQ fy,  O; ki kfj ; ksa us fdLr ; kst uk uked , d ; kst uk pykbZ gSA

dHkh&dHkh bu oLrqvksa dks [ kjhnus osQ l aca/  esa xzkgdksa dks yqHkkus osQ fy,  , d
foØsrk foi .ku rduhd osQ varxZr fdLr ; kst uk pykrk gSA fdLr ; kst uk osQ varxZr oLrq
[ kjhnrs l e;  xzkgd dks , d l e;  esa i wjk Hkqxrku ugha djuk gksrkA oLrq [ kjhnrs l e;  ml s
oLrq dh dher osQ , d va' k dk gh Hkqxrku djuk gksrk gS vkSj ' ks"k jkf' k dk Hkqxrku fdLrksa
esa fd; k t k l drk gS t ks fd ekfl d] frekgh] Nekgh ; k okf"kZd gks l drh gSA gk¡] ; g
ckr vo' ;  gS fd fdLr ; kst uk osQ varxZr [ kjhnnkj dks oqQN vf/ d jkf' k dk Hkqxrku
djuk gksrk gSA D; ksafd ckn dh frfFk; ksa esa ( ft l s vkfLFkxr Hkqxrku (deferrd payment)
dgk t krk gS)  Hkqxrku fd,  t kus osQ dkj.k foØsrk oqQN C; kt  ol wy djrk gSA
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fdLr ; kst uk dks vPNh rjg l e>us l s l acaf/ r oqQN mnkgj.k ysus l s i gys vkb,
ge bl  l adYi uk l s l acaf/ r ckj&ckj i z; qDr gksus okys ' kCnksa dks l e> ysaA

, d oLrq dh udn dher og / ujkf' k gksrh gS ft l dk Hkqxrku xzkgd dks oLrq
[ kjhnrs l e;  djuk gksrk gSA

fVIi . kh% ; fn Hkqxrku ; kst uk , sl h gks fd ' ks"k / ujkf' k dk i wjk Hkqxrku , d o"kZ osQ vanj
gh dj fn; k t krk gks] rc , sl h fLFkfr esa vkfLFkxr Hkqxrku i j l k/ kj.k C; kt  yxk; k t krk gSA

i qjkus l e;  esa ½.k osQ : i  esa yh xbZ jkf' k i j yxk,  x,  C; kt  dks i zk; % vPNk ugha
ekuk t krk FkkA ; gk¡ rd fd , sl k djuk oft Zr ekuk t krk FkkA  C; kt  osQ Hkqxrku l s
l acaf/ r dkuwu l s cpus dh , d fof/  ; g Fkh fd ½.k , d eqnzk esa fy; k t krk
Fkk vkSj Hkqxrku nwl jh eqnzk esa fd; k t krk Fkk vkSj bl  rjg C; kt  fofu; e nj fNi
t krk FkkA

vkb,  vc ge , d l acaf/ r xf.krh;  fun' kZu l eL; k i j  fopkj djsaA

mnkgj . k 2% t wgh , d l kbfdy [ kjhnuk pkgrh gSA bl osQ fy,  og ckt+kj t krh gS vkSj
i krh gS fd t ks l kbfdy og [ kjhnuk pkgrh gS ml dh dher ` 1800 gSA t wgh osQ i kl
` 600 gSaA vr% og nqdkunkj dks ; g crkrh gS fd og bl  fLFkfr esa ugha gS fd og bl
l e;  l kbfdy [ kjhn l osQA FkksM+k cgqr fgl kc yxkus osQ ckn og t wgh dks ; g crkrk gS
fd ` 600 udn nsdj vkSj ' ks"k / ujkf' k ` 610 dh nks ekfl d fdLr nsdj og l kbfdy
[ kjhn l drh gSA vc t wgh osQ l keus nks fodYi  cps jgrs gSaA ; k rks og fdLr ; kst uk dks
eku ys ; k cSad l s ½.k ysdj t ks fd 10% dh okf"kZd l k/ kj.k C; kt  i j mi yC/  gS] udn
Hkqxrku dj ns rks crkb,  fd vkfFkZd ǹf"V l s dkSu&l k fodYi  vf/ d mÙke gksxk\

gy  :

pj . k 1 ( l eL; k l e>uk) % t wgh dks ; g fu/ kZfjr djuk gS fd og nqdkunkj }kjk fn,
x,  fodYi  dks eku ys ; k ughaA bl osQ fy,  ml s ; g pkfg,  fd og nks C; kt &njksa l s
i fjfpr gks t k, ] , d rks og t ks fd fdLr ; kst uk esa yxk; k t krk gS vkSj nwl jk og t ks
C; kt  cSad yxkrk gS (vFkkZr~ 10%)A

pj . k 2 ( xf. krh;  fooj . k) % ; kst uk dks Lohdkj ; k vLohdkj djus osQ fy,  ml s cSad
}kjk yh t kus okyh C; kt &nj dh rqyuk esa nqdkunkj }kjk nh t kus okyh C; kt &nj dks ns[ kuk
gksrk gSA è; ku jgs fd pw¡fd i wjh / ujkf' k dk Hkqxrku , d o"kZ osQ vanj&vanj djuk gS]
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bl fy,  jkf' k i j  l k/ kj.k C; kt  gh nsuk gksxkA

ge t kurs gSa fd l kbfdy dh udn dher = ` 1800

vkSj fdLr ; kst uk osQ varxZr udn Hkqxrku =  ` 600

vr% ' ks"k dher ft l dk Hkqxrku fdLr ; kst uk osQ varxZr djuk gS = ` (1800 – 600)
=  ` 1200

eku yhft ,  nqdkunkj }kjk fy; k t kus okyk okf"kZd C; kt  nj r % gSA

i zR; sd fdLr dh / ujkf' k = ` 610

fdLrksa esa Hkqxrku dh t kus okyh / ujkf' k = ` 610 + ` 610 = ` 1220

fdLr ; kst uk osQ varxZr Hkqxrku fd; k t kus okyk C; kt  = ` 1220 – ` 1200 = ` 20 (1)

D; ksafd t wgh , d eghus rd ` 1200 v i us i kl  j [ krh gS] bl fy,

i gys eghus dk ewy/ u = ` 1200

nwl js eghus dk ewy/ u = ` (1200 – 610) = ` 590

nwl js eghus osQ ewy/ u dh ' ks"k jkf' k ` 590 + yxk; k x; k C; kt  ` 20 = ekfl d fd' r  ` 610
= nwl jh fd' rA

vr% , d eghus dk oqQy ewy/ u = ` 1200 + ` 590 = ` 1790

v c C; kt  = ` 
1790 1

100 12
r 


(2)

pj . k 3: (l eL; k gy d juk)  : (1) vkSj  (2) l s gesa ; g i zkIr gksrk gS

1790 1
100 12

r 


 = 20

; k r =
20 1200

1790


 = 13.14 (yxHkx)

pj . k 4: ( gy dk fuoZpu) % fd' r ; kst uk osQ varxZr yxk; k x; k C; kt  nj = 13.14 %.

cSad }kjk yxk; k x; k C; kt  nj = 10%

vr% l kbfdy [ kjhnus osQ fy,  ml s cSad l s ½.k ysuk vf/ d i l an djuk pkfg,  D; ksafd
vkfFkZd ǹf"V l s ; g vf/ d mÙke gSA
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pj . k 5 ( fun' kZ dk ekU; d j . k)  bl  fLFkfr esa bl  pj.k dk dksbZ fo' ks"k egÙo ugha gS]
D; ksafd l a[ ; k, ¡ fu; r gSaA fi Qj Hkh] cSad l s ½.k ysuss osQ l aca/  esa LVSai  i si j  dh ykxr t Sl h
vkSi pkfjdrk, ¡ fuHkkus osQ dkj.k i zHkkoh C; kt  nj] ; fn fdLr ; kst uk dh C; kt  nj l s vf/
d gks t krk gS rks og v i uh jk;  cny Hkh l drh gSA

fVIi . kh : vHkh Hkh C; kt  nj dk fun' kZu v i uh i zkjafHkd voLFkk esa gS vkSj vHkh Hkh
ekU; dj.k foÙkh;  ckt kj dh , d l eL; k gSA ; fn fdLr fu; r djus esa fHkUu&fHkUu C; kt
nj fuxfer fd; k x; k gks] rc ekU; dj.k , d egRoi w.kZ l eL; k gks t krk gSA

i z' ukoyh  A2.2

uhps nh xbZ i zR; sd l eL; k esa l eL; kvksa dks gy djus osQ fy,  xf.krh;  fun' kZu dh
fofHkUu voLFkkvksa dks n' kkZb, A

1. , d vkWfuZFkkWykWft LV , d cM+s {ks=k esa rksrksa dh l a[ ; k  vkdfyr djuk pkgrh gSA
buesa l s oqQN dks i dM+us osQ fy,  og , d t ky fcNkrh gS vkSj 32 rksrs i dM+ ysrh
gS] ft Ugsa og fjax i gukdj vkt +kn NksM+ nsrh gSA vxys l Irkg esa og 40 rksrksa osQ fy,
t ky fcNkrh gS ft uesa 8 fjafxr gks t krs gSaA

(i) ml osQ nwl js  i dM+ dk fdruk
va' k fjafxr gksrk gS\

(ii) {ks=k esa rksrksa dh oqQy l a[ ; k dk
, d vkdyu Kkr dhft , A

2. eku yhft ,  l ayXu vkÑfr , d t axy
osQ , d gokbZ t gkt  l s [ khpha xbZ
i QksVks dks n' kkZrk gS] ft l esa i zR; sd fcanq
, d i sM+ fu: fi r djrk gSA vki dk
mís' ;  i ; kZoj.k l osZ{k.k osQ , d va' k
osQ : i  esa bl  ekxZ i j  i sM+ksa dh l a[ ; k
Kkr djuk gSA

3. , d Vh- oh- dks ; k rks ` 24000 udn nsdj ; k ` 8000 udn vkSj  ` 2800 oQh N%
ekfl d fdLrksa esa Hkqxrku djosQ [ kjhnk t k l drk gSA , d Vh- oh- [ kjhnus osQ fy,
vyh ckt +kj t krk gS vkSj bl osQ fy,  ml osQ i kl  ` 8000 gSaA bl  l e;  ml osQ i kl
nks fodYi  gSaA , d fodYi  ; g gS fd og fdLr ; kst uk osQ varxZr Vh- oh- [ kjhns
vkSj nwl jk fodYi  ; g gS fd fdl h foÙkh;  l ksl kbVh l s ½.k ysdj udn Hkqxrku

v koQ̀fr A2.2
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xf.krh;  fun' kZu 125

djosQ Vh- oh- [ kjhnsA l ksl kbVh 18%  dh okf"kZd l k/ kj.k C; kt  dh nj l s C; kt
yxkrh gSA vyh osQ fy,  dkSu&l k fodYi  vf/ d mÙke gS\

A2.4 xf. krh;  fun' kZu dk egÙo D; ksa gS\

t Sl kfd geus mnkgj.kksa esa ns[ kk gS fd xf.krh;  fun' kZu , d vkarj fo"k;  ' kk[ kk gSA bl esa
xf.krK vkSj vU;  fo"k;  {ks=kksa osQ fo' ks"kK orZeku mRi knksa esa l q/ kj ykus] mÙke mRi kn
fodfl r djus ; k oqQN mRi knksa osQ O; ogkj dh i zkxqfDr djus esa v i us Kku vkSj fo' ks"kKrk
dk l g; ksx nsrs gSaA

; w¡ rks fun' kZu dk egRoi w.kZ gksus osQ vusd fo' ks"k dkj.k gSa i jarq fdl h u fdl h : i
esa vf/ dka' k dkj.kksa dk l aca/  fuEufyf[ kr l s gksrk gS%

 l e>nkjh c<+kuk % ; fn , d , sl k xf.krh;  fun' kZ gks t ks okLrfod t xr l s t qM+s ra=k
osQ vfuok; Z O; ogkj dks i zn£' kr djrk gks] rks fun' kZ dk fo' ys"k.k djosQ ge ra=k
dks vPNh rjg l e> l drs gSaA vkSj] fun' kZ dk fuekZ.k djrs l e;  gh ge ; g i rk
yxk ysrs gSa fd ra=k esa dkSu&dkSu dkjd vf/ d egRoi w.kZ gSa vkSj ra=k dh
fHkUu&fHkUu i gyw , d&nwl js osQ l kFk fdl  i zdkj l acaf/ r gSaA

 i zkxqfDr ; k i wokZuqeku ; k vuqdj.k djuk% i zk; % ge ; g t kuuk pkgrs gSa fd
okLrfod t xr l s t qM+s ra=k dk Hkfo";  esa D; k egÙo gS] i jarq ra=k osQ l kFk l h/ k
i z; ksx djuk [ kphZyk] vO; kogkfjd ; k v l aHko gksrk gSA mnkgj.k osQ fy, ] ekSl e dh
i zkxqfDr osQ fy, ] ekuo esa vkS"kf/ &n{krk dk vè; ; u djus] , d U; wDyh; j fj , sDVj
dk b"Vre vfHkdyu Kkr djuk] vkfn&vfknA

vusd i zdkj osQ l axBuksa esa i wokZuqeku yxkus dk vf/ d egÙo gksrk gS] D; ksafd
fu.kZ; u esa Hkkoh ?kVukvksa dh i zkxqfDr; ksa dks fuxfer djuk gksrk gSA mnkgj.k osQ fy, %

 foi .ku foHkkxksa esa ek¡x osQ fo' ol uh;  i wokZuqeku fcØh l aca/ h rduhdksa dh
; kst uk cukus esa l gk; d gksrs gSaA

 LowQy cksMZ dks fofHkUu ft +yksa esa LowQy t kus okys cPpksa dh l a[ ; k esa gks jgh
òf¼ dk i wokZuqeku yxkuk vko' ; d gksrk gS] ft l l s ; g fu.kZ;  fy; k t k l osQ
fd dgk¡ vkSj dc u,  LowQy [ kksys t k l osaQA

i zk; % Hkfo";  dh i zkxqfDr djus osQ fy,  i wokZuqeku yxkus okys fi Nys vk¡dM+ksa dk
i z; ksx djrs gSaA l cl s i gys rks ml  i zfr: i  dks i gpkuus osQ fy,  vk¡dM+ksa dk
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fo' ys"k.k djrs gSa t ks bl dk o.kZu dj l osQA rc i wokZuqeku yxkus osQ fy,  bu
vk¡dM+ksa vkSj i zfr: i  dk i z; ksx Hkfo";  esa fd; k t krk gSA bl  vk/ kjHkwr j.kuhfr dk
i z; ksx vf/ dka' k i wokZuqeku rduhdksa esa fd; k t krk gS vkSj ; g bl  dYi uk i j
vkèkkfjr gksrk gS fd og i zfr: i  ft l s i gpku fy; k x; k gS] Hkfo";  esa Hkh ykxw gksrk
jgsxkA

 vkdyu djuk% i zk; % gesa cM+s ekuksa dk vkdyu djuk gksrk gSA bl  l aca/  esa t axy
esa ò{kksa] >hy esa eNfy; ksa vkfn l s l acaf/ r mnkgj.k vki  ns[ k pqosQ gSaA , d vU;
mnkgj.k osQ : i  esa] pquko osQ i gys pquko esa Hkkx ysus okyh i k£V; k¡ pquko esa vi uh
i kVhZ osQ t hrus dh i zkf; drk dh i zkxqfDr djuk pkgrh gSaA fo' ks"k : i  l s os bl  ckr
dk vkdyu djuk pkgrh gSa fd muosQ fuokZpu {ks=k osQ fdrus yksx mudh i kVhZ dks
oksV nsaxsA vi uh i zkxqfDr osQ vuql kj v i us pquko vfHk; ku dh j.kuhfr osQ ckjs esa
fu.kZ;  ys l drs gSaA pquko esa] fdl  i kVhZ dks fdruh l hVsa feysaxh] bl dh i zkxqfDr
djus osQ fy,  fuxZe erkuqeku (exit polls) dk O; ki d i z; ksx fd; k t krk gSA

i z' ukoyhA2.3

1. fi Nys i k¡p o"kks± osQ vk¡dM+ksa osQ vk/ kj i j o"kZ osQ var esa nl oha d{kk osQ cksMZ i jh{kk esa vki osQ
LowQy }kjk xf.kr esa i zkIr fd,  t kus okys vkSl r i zfr' kr vadksa dk i wokZuqeku yxkb, A

A2.5 l kj ka' k

bl  i fjf' k"V esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. , d xf.krh;  fun' kZ okLrfod t hou l s t qM+h fLFkfr dk xf.krh;  fooj.k gksrk gSA xf.krh;
fun' kZu okLrfod t hou l s t qM+h l eL; kvksa dks gy djus vkSj bl s i z; ksx djus osQ fy,
xf.krh;  fun' kZ dk fuekZ.k djus dk i zØe gSA

2. fun' kZu esa fuEufyf[ kr pj.k ykxw fd,  t krs gSa% l eL; k l e>uk] xf.krh;  fun' kZ dk l w=k.k]
bl s gy djuk] okLrfod t hou l s t qM+h fLFkfr esa bl dk fuoZpu djuk vkSj var esa v fr
egRoi w.kZ fun' kZ dk ekU; dj.kA

3. oqQN xf.krh;  fun' kZ fodfl r djukA

4. xf.krh;  fun' kZu dk egÙoA
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APPENDIX 1

mÙkj@l adsr

i z' ukoyh 8.1

1. (i) 7 24,sin A = cos A =
25 25

(ii) 24 7,sin C = cos C =
25 25

2. 0 3.
7 3,cos A = tan A =

4 7
4. 15 17,sin A = sec A =

17 8

5. 5 12 5 12 13, ,, ,sin cos = tan cot cosec =
13 13 12 5 5

       

7. (i)
49
64 (ii)

49
64 8. gk¡

9. (i) 1 (ii) 0 10.
12 5 12, ,sin P = cos P = tan P =
13 13 5

11. (i) vl R; (ii) l R; (iii) vl R; (iv) v l R; (v) vl R;

i z' ukoyh 8.2

1. (i) 1 (ii) 2 (iii)
3 2 6

8


(iv)
43 24 3

11


(v)
67
12

2. (i) A (ii) D (iii) A (iv) C 3.  A = 45°,  B = 15°

4. (i) vl R; (ii) l R; (iii) vl R; (iv) vl R; (v) l R;
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i z' ukoyh 8.3

1.
2

2

1 + cot A1 1, ,sin A = tan A = sec A =
cot A cot A1 + cot A

2.
2

2sec A – 1 1, ,sin A = cos A = tan A = sec A – 1
sec A sec A

2 2

1 sec A,cot A = cosec A =
sec A – 1 sec A – 1

3.  (i) B (ii) C (iii) D (iv) D

i z' ukoyh 9.1

1. 10 m 2. 8 3 m 3. 3m, 2 3 m 4. 10 3 m

5. 40 3 m 6. 19 3 m 7.  20 3 1 m 8.  0.8 3 1 m

9. 216 m
3

10. 20 3 m, 20m, 60m 11. 10 3 m, 10m 12.  7 3 1 m

13. 75( 3 1)m 14. 58 3 m 15. 3 l soaQM

i z' ukoyh 10.1

1. v i fjfer : i  l s vusd

2. (i) , d (ii) Nsnd js[ kk (iii) nks (iv) Li ' kZ fcanq 3. D

i z' ukoyh 10.2

1. A 2. B 3. A 6. 3 cm
7.  8 cm 12. AB = 15 cm, AC = 13 cm
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i z' ukoyh 11.1

1. 2132 cm
7

2. 277 cm
8

3. 2154 cm
3

4. (i) 28.5 cm2 (ii) 235.5 cm2

5. (i) 22 cm (ii) 231 cm2 (iii) 2441 3231 cm
4

 
  

 

6. 20.4375 cm2 ; 686.0625 cm2 7. 88.44 cm2

8. (i) 19.625 m2 (ii) 58.875 cm2 9. (i) 285 mm (ii) 2385 mm
4

10. 222275  cm
28 11. 2158125 cm

126
12. 189.97 km2

13. ` 162.68 14. D

i z' ukoyh 12.1

1. 160 cm2 2. 572 cm2 3. 214.5 cm2

4. l cl s cM+k O; kl  = 7 cm,i "̀Bh;  {ks=ki Qy = 332.5 cm2

5.  21 24
4

l   6. 220 mm2 7. 44 m2, ` 22000

8. 18 cm2 9. 374 cm2

i z' ukoyh 12.2

1.  cm3

2. 66 cm3. ekWMy osQ vanj dh gok dk vk; ru = vkarfjd gok dk vk; ru (' kaoqQ + csyu + ' kaoqQ)

= 2 2 2
1 2 1

1 1 ,
3 3

r h r h r h      
 

 t gk¡ r ' kaoqQ rFkk csyu dh f=kT; k gS, h1 ' kaoqQ dh Å¡pkbZ vkSj  h2

csyu dh Å¡pkbZ (yackbZ) gSA

vHkh"V vk; ru =  2
1 2 1

1 3
3

r h h h   .

3. 338 cm3 4. 523.53 cm3 5. 100 6. 892.26 kg

7. 1.131 m3 (yxHkx) 8. l gh ugha gSA l gh mÙkj  346.51 cm3 gSA
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i z' ukoyh 13.1

1. 8.1 i kS/ sA geus i zR; {k fof/  dk i z; ksx fd; k gS D; ksafd  xi rFkk fi osQ l a[ ; kRed ewY;  de gSaA

2. ` 545.20 3. f = 20 4. 75.9

5. 57.19 6. ` 211 7. 0.099 ppm

8. 12.48 fnu 9. 69.43 %

i z' ukoyh 13.2

1. cgqyd = 36.8 o"kZ, ekè;  = 35.37 o"kZA vLi rky esa HkrhZ v f/ dre jksxh 36.8 o"kZ vk; q (yxHkx)  osQ
gSaA t c fd vkSl ru vLi rky esa HkrhZ fd,  x,  jksfx; ksa dh vk; q 35.57 o"kZ gSA

2. 65.625 ?kaVs

3. cgqydh;  ekfl d [ kpZ = ̀  1847.83, ekè; h;  ekfl d [ kpZ = ` 2662.5

4. cgqyd  : 30.6, ekè;  = 29.2. v f/ dka' k jkT; ksa/U.T. esa Nk=k vkSj vè; ki d dk vuqi kr 30.6 gS vkSj
vkSl ru ; g vuqi kr 29.2 gSA

5. cgqyd = 4608.7 ju 6. cgqyd = 44.7 dkj

i z' ukoyh 13.3

1. ekè; d  = 137 bdkbZ, ekè;  = 137.05 bdkbZ, cgqyd = 135.76 bdkbZ

bl  fLFkfr esa ; s rhuksa eki d yxHkx l eku gSaA

2. x = 8, y = 7 3. ekè; d vk; q = 35.76 o"kZ

4. ekè; d yackbZ = 146.75 mm 5. ekè; d t hou = 3406.98 ?kaVs

6. ekè; d = 8.05, ekè;  = 8.32, cgqyd = 7.88

7. ekè; d Hkkj  = 56.67 kg

i z' ukoyh 14.1

1. (i) 1 (ii) 0, v l aHko ?kVuk (iii) 1, vo' ;  ; k fuf' pr ?kVuk

(iv) 1 (v) 0, 1
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2. i z; ksx (iii) vkSj  (iv) l e&l aHkkoh i fj.kke nsrs gSaA

3. t c ge , d fl Ddk mNkyrs gSa rks fpr vkSj i V vkus dk i fj.kke l e&l aHkkoh gSaA bl fy,  fdl h fl Dds
osQ mNky dk i fj.kke i w.kZr; k i zkxqDr ugha gSA

4. B 5. 0.95 6. (i) 0 (ii) 1

7. 0.008 8. (i)
3
8 (ii)

5
8

9. (i)
5

17 (ii)
8

17 (iii)
13
17 10. (i)

5
9 (ii)

17
18

11.
5

13 12. (i)
1
8 (ii)

1
2

(iii)
3
4

(iv) 1

13. (i)
1
2

(ii)
1
2

(iii)
1
2

14. (i) 1
26

(ii)
3

13 (iii)
3
26 (iv)

1
52 (v)

1
4

(vi)
1
52

15. (i)
1
5 (ii) (a)

1
4

(b) 0 16.
11
12

17. (i)
1
5 (ii)

15
19 18. (i) 9

10
(ii)

1
10 (iii)

1
5

19. (i) 1
3

(ii)
1
6 20.

24


21. (i)
31
36 (ii)

5
36

22. (i) nksuksa i kl ksa i j 2 3 4 5 6 7 8 9 10 11 12
l a[ ; kvksa dk ; ksx

i zkf; drk
1
36

2
36

3
36

4
36

5
36

6
36

5
36

4
36

3
36

2
36

1
36

(ii) ughaA ; s 11 i fj .kke l e&l aHkkoh ugha gSaA

23.
3
4

_ l aHko i fj.kke gSa% HHH, TTT, HHT, HTH, HTT,  THH, THT, TTH] ; gk¡ THH dk vFkZ i gys

mNky esa i V] nwl js esa fpr rFkk rhl js esa Hkh fpr bR; kfnA
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24. (i) 25
36

(ii)
11
36

25. (i) l R;  ugha gSA ge bl  i zdkj i fj.kkeksa dks oxhZÑr dj l drs gSa i jarq os l e&l aHkkoh ugha gSa D; ksafd
nksuksa fl Ddksa dks mNkyus i j ; g gks l drk gS fd i gys i j fpr vkSj nwl js i j i V ; k i gys i j
i V rFkk nwl js i j fpr vk, A bl fy,  , d i j i V rFkk nwl js i j fpr vkus dh l aHkkouk nksuksa i j
fpr ( ; k nksuksa i j i V)  vkus dh l aHkkoukvksa dk nqxquk gSA

(ii) l gh gSA i z' u esa fopkfjr nksuksa i fj.kke l e&l aHkkoh gSaA

i z' ukoyh A2.2

1. (i)
1
5 (ii) 160

2. 1 cm2 {ks=ki Qy yhft ,  rFkk bl esa fcanqvksa dh l a[ ; k fxfu, A oqQy i sM+ksa dh l a[ ; k bl  l a[ ; k rFkk {ks=ki Qy
(cm2 esa) dk xq.kui Qy gksxkA

3. fdLr ; kst uk osQ varxZr C; kt  dh nj 17.74% gS t ks 18% l s de gSA

i z' ukoyh A2.3

1. Nk=k Lo; a v i us mÙkj Kkr djsaA
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