
mís';

fu;r rki ij ok;q osQ fdlh uewus osQ fy, P  ,oa V  rFkk P  ,oa 1/V  osQ chp xzki+Q
vkysf[kr djosQ] nkc osQ lkFk xSl osQ vk;ru esa ifjorZu dk vè;;u djukA

midj.k rFkk vko';d lkexzh

ckW;y&fu;e midj.k] I+kQkWfVZu&cSjksehVj] ofuZ;j oSQyhilZ] FkekZehVj] lsV~ Ldos;j] fLifjV
ysfoyA

midj.k dk fooj.k
bl midj.k esa yxHkx 25 cm yach o 0.5 cm

O;kl dh dk¡p dh nks ufy;k¡ gksrh gSaA buesa ls ,d
uyh AB ,d fljs ij can rFkk nwljh uyh CD

nksuksa fljksa ij [kqyh gksrh gSA nksuksa ufy;ksa dk ,d
fljk (B rFkk D) [khapdj iryk cuk;k tkrk gSA bu
nksuksa B rFkk D fljksa dks eksVh nhokjksa okyh jcj dh
uyh }kjk tksM+k tkrk gSA dk¡p dh uyh AB dks
ehVj LosQy osQ vuqfn'k mQèokZèkj tksM+k tkrk gSA
nwljh uyh CD dks ,d mQèokZèkj NM+ osQ vuqfn'k
mQèokZ/j mQij&uhps fd;k tk ldrk gS rFkk
isap S }kjk bls okafNr fLFkfr ij n`<+ fd;k tk
ldrk gSA

uyh CD, AB rFkk jcM+ dh uyh esa ikjk
Hkjk gksrk gSA can uyh AB esa oqQN ok;q ifjc¼
(VSªi) gksrh gSA pw¡fd ;g uyh ,d leku
vuqizLFk dkV dh gksrh gS vr% xSl dk vk;ru
uyh esa ok;q osQ LraHk dh yackbZ osQ vuqØekuqikrh
gksrk gSA

;g midj.k ,d {kSfrt IysViQWkeZ ftlesa
,d mQèokZèkj LVSaM yxk gksrk gS] ls tqM+k gksrk gSA blesa ,d ysofyax isap gksrk gSA

fp=k E11.1  ck;y&fu;e midj.k

ç;ksx 11
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fl¼kar
(a) nkc dk ekiu

uyh AB esa ifjc¼ ok;q dk nkc nkasuksa AB rFkk CD ufy;ksa esa ikjs osQ ryksa (X ,oa Y) esa
varj (h) dks uksV djosQ ekik tkrk gSA pwafd ijLij lac¼ ik=kksa esa Hkjs nzo dk leku {kSfrt
ry esa nkc leku gksrk gS] vr% uyh AB esa ifjc¼ ok;q dk nkc

P = H ± h, ;gk¡ H ok;qeaMyh; nkc gSA(E 11.1)

(b) AB esa ifjc¼ ok;q osQ vk;ru dk ekiu

ml izdj.k esa tc uyh AB va'kkafdr ugha gSA

uyh esa ok;q dk vk;ru

= yackbZ PR esa ok;q dk vk;ru – ofØr Hkkx PQ esa ok;q dk vk;ru

eku yhft, uyh dh f=kT;k r gS] rc

ofØr Hkkx dk vk;ru = r f=kT;k osQ vèkZ xksys dk vk;ru

= 
2

1
× 

4

3
πr 3

 = 
2

3
πr 3

PQ dk vk;ru = π r2 . r = π r3

vk;ru esa =kqfV = π r3 – 
2

3
π r 3

= 
1

2
π r3

P

B

Hg

Q

R

l
Air

r

fp=k E 11.2  uyh AB esa ok;q dk nkc = H + h fp=k E 11.3  uyh AB esa ifjc¼ ok;q dk vk;ru
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yackbZ esa ifj.kkeh =kqfV = 
1

3
 π r3/π r2 = 

1

3
r

yackbZ es la'kks/u = 
1 1

– r = – PQ
3 3

bls izf{kr yackbZ l ls ?kVkuk pkfg,A

ckW;y&fu;e% fu;r rki ij fdlh xSl osQ ifjc¼ nzO;eku }kjk vkjksfir nkc mlosQ vk;ru
osQ O;qRØekuqikrh gksrk gSA

α
1

P
V

vFkok P V = fu;rkad

vr%] P vkSj V  osQ chp xzki+Q ,d oØ gksrk gS rFkk P vkSj 
1

V
 osQ chp xzki+Q ,d ljy

js[kk gksrh gSA

(c) fdlh nkc ij ok;q dk vk;ru ekiuk

1. FkekZehVj }kjk iz;ksx'kkyk dk rki uksV dhft,A

2. iQkWfVZu&cSjksehVj }kjk ok;qeaMyh; nkc uksV dhft, (nsf[k, izk;kstuk P-9)A

3. {kSfrtdkjh ispksa rFkk fLifjV ysfoy }kjk ;g lqfuf'pr dhft, fd midj.k
mQèokZ/j gSA

4. uyh CD dks mQij&uhps foLFkfir dj AB rFkk CD esa ikjs dk ry leku mQ¡pkbZ
ij lek;ksftr dhft,A lsV~&LDos;j dh lgk;rk ls ikjs (Hg) osQ mQijh mÙky i`"B
(esfuLdl) dk ikB~;kad yhft,A

5. can uyh osQ 'kh"kZ fljs P rFkk ml ry Q osQ ehVj LosQy osQ ikB~;kad uksV dhft, tgk¡

bldh oØrk Bhd lekIr gksrh gSA 
1

3
 PQ dk eku ifjdfyr djosQ uksV dhft,A

6. CD dks bruk mQij mBkb, fd AB rFkk CD esa ikjs osQ ry fHkUu gks tk,¡A lsV~ LDos;j
}kjk X rFkk Y osQ ikB~;kad lko/kuhiwoZd yhft,A bu ryksa dk varj ‘h’ uksV dhft,A

7. CD osQ lek;kstu dks h osQ 5 vkSj ekuksa osQ fy, nksgjkb,A ;g dk;Z /hjs&/hjs fcuk >Vdk
fn, djuk pkfg,A AB osQ lkis{k CD dh fLFkfr esa /hjs&/hjs ifjorZu djuk ;g lqfuf'pr
djrk gS fd rki esa dksbZ ifjorZu ugha gks jgk gS vU;Fkk ckW;y&fu;e oS/ ugha gksxkA

8. can uyh AB dk O;kl ofuZ;j oSQyhilZ }kjk Kkr djosQ uyh dh f=kT;k ,oa

1

3
 PQ = 

1

3
r  Kkr dhft,A

9. vius izs{k.kksa dks lkj.kh E 11.1 esa uksV dhft,A

(E 11.2)

(E 11.3)

iz;ksx 11
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10. (i) P  ,oa V rFkk (ii) P  ,oa 
1

V
 osQ chp xzki+ Q vkysf[kr djosQ budh O;k[;k dhft,A

izs{k.k ,oa ifjdyu
1. dejs dk rki = ... °C.

2. iQkWfVZu cSjksehVj }kjk ekius ij ok;qeaMyh; nkc = ... cm ikjs dk LraHk
3. uyh AB osQ ofØr Hkkx osQ dkj.k ry l esa la'kks/u osQ fy, &

(a) fLFkj uyh AB osQ 'kh"kZ (P) dk ikB~;kad  = ... cm

ml ¯cnq (Q) dk ikB~;kad tgk¡ ls uyh AB dk ,d leku O;kl okyk Hkkx vkjaHk
gksrk gS = ... cm

varj (P – Q) = r = ... cm

la'kks/u = 
1

3
 r = ...

vFkok
(b) uyh AB dk O;kl d = ... cm

f=kT;k r = 
1

2
d = ... cm

ry osQ fy, la'kks/u l = 
1

3
r

ifj.kke
1. izk;ksfxd lhekvksa esa P rFkk V dk xzki+ Q ,d oØ gSA

lkj.kh E 11.1  ifjc¼ ok;q osQ nkc ,oa vk;ru dk ekiu

uksV& H ± h osQ eku dk fu/kZj.k djrs le; X rFkk Y ryksa dks è;ku esa j[kdj fopkj
fd;k tkuk pkfg, fd uyh esa ok;q nkc ok;qeaMyh; nkc ls vf/d gS vFkok deA

1

2

3

4

5

6

can uyh
AB esa ikjs
dk ry
X (cm

ikjs dk
LraHk)

Øe
la[;k

[kqyh uyh
CD esa ikjs
dk ry
Y (cm

ikjs dk
LraHk)

nkckarj
h = X-Y

= X – Y

(cm ikjs
dk LraHk)

AB e s a
ok;q nkc
= H ± h

(cm ikjs
dk LraHk)

ok;q dk
vk;ru

(l r
1

-
3

)

PV

vFkok
P × l

1/V

vFkok

1

l
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2. izk;ksfxd lhekvksa esa xq.kuiQy PV (ifjdyuksa ls) ,d fLFkjkad gSA

3. P ,oa 1/V  osQ chp xzki+ Q ,d ljy js[kk gS tks ;g n'kkZrk gS fd fn, x, nzO;eku
dh ifjc¼ xSl dk nkc fu;r rki ij mlosQ vk;ru osQ O;qRØekuqikrh gksrk gSA è;ku

nhft, fd P rFkk V osQ eè; fp=k E 11.4 }kjk iznf'kZr xzki+Q ,d oØ gS tcfd 
1

V

dk xzki+Q ,d ljy js[kk gS (fp=k E 11.5)A

fp=k E11.4 vk;ru V ,oa nkc P osQ chp xzki+ Q fp=k E11.5 nkc P ,oa 
1

V
 dh chp xzki+ Q

o
x

y

(cm)

P ( ikjs dk LraHk)cm

V vFkok lV

P

y

0
x

P ( ikjs dk LraHk)cm

1/V 1/lvFkok

(cm )
-1

P

V

lko/kfu;k¡

1. bl midj.k dks] tc bldk mi;ksx u gks jgk gks rc] <ddj j[kuk pkfg,A

2. izs{k.k ysrs le; bl midj.k dk LFkku ifjofrZr ugha djuk pkfg,A

3. ok;q osQ vk;ru dh eki ysrs le; can uyh osQ ofØr Hkkx osQ fy, la'kks/u dk è;ku
j[kuk pkfg,A

4. ikjk LoPN gksuk pkfg, vkSj mls dk¡p ij dksbZ fpÉ ugha NksM+uk pkfg,A midj.k dk
mi;ksx u gksrs le; [kqyh uyh ij #bZ dh MkWV yxkuh pkfg,A

5. ikjs osQ mQijh i`"B (esfuLdl) dk ikB~;kad ysrs le; lsV~&LDos;j dk mi;ksx djuk
pkfg,A

iz;ksx 11
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=kqfV;ksa osQ L=kksr
1. ifjc¼ ok;q 'kq"d u gks rFkk mlesa oqQN ueh gksA

2. iz;ksx dh vof/ esa ifjos'k osQ ok;qeaMyh; nkc ,oa rki esa ifjoZru gks ldrk gSA

3. laHko gS fd uyh AB dk can fljk iw.kZr% v/Zxksy ugha gksA

4. ok;q osQ laioZQ esa gksus osQ dkj.k ikjk vkWDlho`Qr gks ldrk gSA

ifjppkZ
1. ;g lqfuf'pr djus ds fy, fd ryksa esa varj (h) dh eki ifj'kq¼ gS] ;g midj.k

mQèokZèkj gksuk pkfg,A

2. dk¡p dh nks ufy;ksa osQ O;kl leku Hkh gks ldrs gS vkSj vleku Hkh] ijarq ;g midj.k
mQèokZ/j gksuk pkfg,A

3. [kqyh uyh CD dks /hjs&/hjs mQij mBkuk vFkok uhps ykuk pkfg, rkfd ;g
lqfuf'pr gks losQ fd ifjc¼ ok;q dk rki vifjofrZr jgrk gSA

4. ikB~;kadksa dks fdlh fo'ks"k Øe esa (ok;qeaMyh; nkc ls mQij vkSj uhps) gh ysuk
pkfg,A blls iz;ksx djus osQ fy, ;g Hkh lqfuf'pr gks tkrk gS fd izs{k.kksa dh vof/
esa ok;qeaMyh; nkc ,oa rki fu;r jgrk gSA

5. nksuksa ufy;ksa esa ikjs osQ mQijh i`"B (esfuLdl) dks lsV~&LDos;j dk mi;ksx djosQ
è;kuiwoZd uksV D;ksa djuk pkfg,\

Lo&ewY;kadu

1.
1

V
 rFkk ‘h’ osQ chp xzki+ Q  vkysf[kr dhft, rFkk tc h = 0 gS rc 

1

V
 dk eku

fuèkkZfjr dhft,A bldh rqyuk ok;qeaMyh; nkc ls dhft,A vius ifj.kke osQ fy,
mfpr Li"Vhdj.k nhft,A

2. can uyh osQ ofØr Hkkx osQ vk;ru dks vkdfyr djus dh nks fof/;ksa ij fVIi.kh
dhft,A bu nks fof/;ksa osQ fy, D;k iwoZ /kj.kk,¡ viukbZ xbZ gSa\

3. ;fn uyh AB dk O;kl vf/d gS] rks ofØr Hkkx osQ vk;ru dk vkdyu fo'oluh;
D;ksa ugha gksxk\

4. tc midj.k mi;ksx ugha fd;k tk jgk gks rks [kqyh uyh osQ ikjs dks lanw"k.k ls cpkus
osQ fy, mls <+ddj j[kuk pkfg,A ikjs osQ mip;u (vkWDlhdj.k) dk iz;ksx ij D;k
izHkko iM+rk gS\
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lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1. midj.k dks FkksM+k >qdkb, rFkk X o Y osQ nks ;k rhu ekuksa osQ fy, 'h' dk eku
uksV dhft,A

2. dk¡p dh ,d U-uyh yhft,A n'kkZ, vuqlkj blessa ty Hkfj,A bldh ,d Hkqtk
esa rsy mM+sfy,A uyh esa ty dk ry] rsy dk ry rFkk nksuksa Hkqtkvksa esa ty dk
ry uksV dhft,A rsy dk ?kuRo O;qRiUu dhft,A bl iz;ksx esa ok;qeaMyh; nkc
dh D;k Hkwfedk gS\

iz;ksx 11

03/05/2018



mís';
dksf'kdh; mUu;u fof/ }kjk ty dk i`"B ruko Kkr djukA

midj.k rFkk vko';d lkexzh
dk¡p@IykfLVd dh osQ'k uyh] py lw{en'khZ] chdj] fiu yxh dkoZQ] DySai vkSj LVSaM]
FkekZehVj] ruq ukbfVªd vEy foy;u] ruq dkfLVd lksMk foy;u] ty] lkgqy lw=kA

fl¼kar
fdlh ρ  ?kuRo osQ nzo osQ laioZQ esa j[kus ij fdlh osQ'k uyh esa p<+ tkus (mUu;u) okys

nzo osQ LraHk dks tks mQèokZ/j cy larqfyr djrk gS og osQ'k uyh osQ pkjksa
vksj (ifjf/) mlosQ ckgjh i`"B ij nzo osQ i`"B ruko ls mRiUu gksrk gS
(fp=k E 12.1)A vr%]

22  r  T r h  gπ π ρ= (yxHkx) ty osQ fy,

vFkok 
h gr

T
2

ρ
=

;gk¡ T = nzo dk i`"B ruko

h = nzo osQ LraHk dh mQ¡pkbZ

r = osQ'k uyh dk vkarfjd v/ZO;kl

dk;Zfof/
1. bl iz;ksx dks i;kZIr izdkf'kr LFkku tSls f[kM+dh ds fudV vFkok rki nhfIr ySai

dk mi;ksx djosQ dhft,A

2. osQ'k uyh rFkk chdj dks Øeokj dkfLVd lksMs osQ foy;u] ruq ukbfVªd vEy rFkk
var esa HkyhHkk¡fr ty ls iz{kkfyr dhft,A

3. chdj esa ty Hkfj, vkSj mldk rki ekfi,A

4. osQ'k uyh dks blosQ mQijh fljs ij bl izdkj DySai dhft, fd ;g chdj ls mQij

ç;ksx 12
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M

fp=k E 12.1  osQ'k uyh esa nzo dk mUu;u
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gksA  blds fudV lkgqy lw=k j[kdj osQ'k uyh dks mQèokZ/j dhft,A osQ'k uyh dks
bruk uhps ykb, fd bldk fupyk fljk chdj esa Hkjs ty esa Mwc tk,A

5. fiu P dks dkoZQ esa /alkb, rFkk fp=k esa n'kkZ, vuqlkj dkoZQ dks ,d vU; DySai
esa bl izdkj yxkb, fd mldh uksad ty osQ i`̀"B osQ Bhd mQij gks ij ml dks Li'kZ
u djsa tSlk fp=k E 12.1 esa fn[kk;k x;k gSA ;g dk;Z ty esa fiu P dh ukasd rFkk
mlosQ izfr¯cc dks ns[kdj ifj'kq¼rk ls fd;k tk ldrk gSA

6. vc py lw{en'khZ M dks osQ'k uyh A esa ty dh esfuLdl ij iQksdflr dhft,
rFkk lw{en'khZ dks bruk ?kqekb, fd {kSfrt ØkWl rkj vory esfuLdl] tks lw{en'khZ
esa mYVh fn[kk;h nssrh gS] osQ U;wure Lrj dks Li'kZ djsA ;fn lw{en'khZ M dks
iQksdflr djus esa dksbZ dfBukbZ gksrh gS rks ,d dkx”k dk VqdM+k ysdj mls dk¡p
osQ ihNs A ij jf[k, rFkk lw{en'khZ M dks igys ekxZn'kZd osQ :i esa dkx”k ij
i+ Qksdflr dhft,A py lw{en'khZ dk ikB~;kad uksV dhft,A

7. osQ'k uyh esa esfuLdl osQ fLFkfr ij isu ls fu'kku yxkb;sA vc lko/kuhiwoZd chdj
ls osQ'k uyh dks gVkb, vkSj blds i'pkr~ fiu dh fLFkfr dks ;Fkkor~ j[krs gq, chdj
dks Hkh gVk nhft,A

8. lw{en'khZ dks fiu dh uksad ij iQksdflr dhft, rFkk lw{en'khZ dk ikB~;kad uksV
dhft,A

9. osQ'k uyh dks lko/kuhiwoZd ml LFkku ls dkfV, tgk¡ bl ij fu'kku yxk;k x;k gSA

osQ'k uyh dks LVSaM ij {kSfrtr% yxkb,A lw{en'khZ dks uyh osQ vuqizLFk ifjPNssn ij iQksdflr
dhft, rFkk nks ijLij yacor fn'kkvksa esa uyh dk Hkhrjh O;kl ekius ds fy, ikB~;kad yhft,A

izs{k.k
h dk fu/kZj.k

py lw{en'khZ dk vYirekad (L.C.) = ...mm

iz;ksx 12

lkj.kh E 12.1& osQf'kdh; mUu;u dh eki

1

2

3

Øe
la[;k

esafldl dk ikB~;kad
h

1
 (cm)

ty osQ i`"B dks Li'kZ djrs fiu dh uksad
dk ikB~;kad h

2
 (cm)

h = h
1
 – h

2

eq[; LosQy
ikB~;kad
S (cm)

ofuZ;j
LosQy

ikB~;kad n

h
1
= (S +

n × L.C.)

h
2
 = (S ′+n′×L.C.)

(cm)

eq[; LosQy
ikB~;kad
S ′ (cm)

ofuZ;j
LosQy

ikB~;kad n ′
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vkSlr f=kT;k r = ... cm

ty dk rki θ = ... °C

0 °C ij ty dk ?kuRo = ...g cm–3

ifjdyu
T osQ fy, lw=k esa h, r, ρ rFkk g osQ eku Hkfj, vkSj i`"B ruko ifjdfyr dhft,A

ifj.kke
... °C ij ty dk i`"B ruko = ...± NM

–1

lko/kfu;k¡
1. osQ'k uyh dks lanw"k.k ls eqDr j[kus osQ fy, bls igys dkfLVd lksMk ls fiQj ukbfVªd

vEy ls] iz{kkfyr djosQ var esa vklqr ty ls Hkyh&Hkkafr lkiQ djuk pkfg,A

2. ty osQ laioZQ esa ykrs le; osQ'k uyh dks mQèokZ/j j[kuk pkfg,A

3. ;g lqfuf'pr djus osQ fy, fd osQ'k uyh i;kZIr :i ls xhyh gS] chdj osQ ty osQ
ry dks mQij&uhps djus ij osQ'k uyh esa ty osQ LraHk dh mQ¡pkbZ esa dksbZ varj ugha
gksuk pkfg,A

4. osQ'k uyh esa ty dk ry chdj osQ voeq[k (fljksa) ls mQij gksuk pkfg, rkfd izs{k.k
djrs le; fljksa osQ dkj.k dksbZ #dkoV u vk,A

5. iz;ksx djus ls iwoZ rFkk iz;ksx osQ i'pkr~ ty dk rki uksV djuk pkfg,A

6. osQ'k uyh esa ty osQ LraHk dh mQ¡pkbZ vory esfuLdl dh ryh ls ekiuh pkfg,A

lkj.kh E 12.2& uyh osQ O;kl dh eki

1

2

3

Øe
la[;k

fdlh O;kl osQ vuqfn'k
ikB~;kad (cm)

O;kl
d

1 
(x

2
–x

1
)

ekè; O;kl
d

yacor~ O;kl osQ
vuqfn'k ikB~;kad

O;kl
d

2 
(y

2
–y

1
)

,d
fljk

nwljk
fljk

,d
fljk

nwljk
fljk

(cm) (cm) +1 2=
2

d d

x
1

x
2

y
1

y
2
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=kqfV;ksa osQ Ïksr
1. 'kq"d osQ'k uyh dks ty esa Mqckus ls i`"B ruko dh eki esa ldy =kqfV;k¡ gks ldrh

gSa D;ksafd ,slk djus ij chdj esa ty osQ ry dks uhps djus ij ;g laHko gS fd osQ'k
uyh esa ty osQ Lrj esa deh u gksA

2. i`"B ruko dk eku v'kqf¼;ksa ,oa rki esa ifjorZu ls ifjofrZr gks tkrk gSA

3. osQ'k uyh osQ mQèokZ/j u gksus dh fLFkfr esa uyh esa ty osQ LraHk dh mQ¡pkbZ osQ Lrj
dh eki esa =kqfV gks ldrh gSA

4. uyh esa ty osQ LraHk dh mQ¡pkbZ dh eki djus esa lw{en'khZ }kjk esfuLdl osQ mfpr
iQksdlu u gksus ij =kqfV gks ldrh gSA

ifjppkZ
1. lw{e osQ'k uyh esa esfuLdl osQ i`"B dks v/Zxksyh; ekuk tkrk gS rFkk esfuLdl osQ

fuEure ¯cnq ls mQij osQ nzo dk Hkkj 
1

3
ρ π3r g  gksrk gSA ;fn bls Hkh ifjdyu esa

lfEefyr djsa rks i`"B ruko dk lw=k la'kksf/r gksdj 
1

2 3
ρ

  
= +    

r
T gr h  gks tkrk

gSA bl lw=k dk mi;ksx djosQ i`"B ruko dk vkSj vf/d ifj'kq¼ ifjdyu fd;k tk
ldrk gSA

2. ;fn osQ'k uyh 'kq"d gS vkSj ;fn mlesa fdlh fuf'pr mQ¡pkbZ rd ty dk mUu;u
gks tk, rks fiQj og okil uhps ugha fxjrkA vr%] osQ'k uyh Hkhrj ls xhyh gksuh pkfg,A
osQ'k uyh osQ Hkhrjh Hkkx dks Hkyh&Hkk¡fr xhyk djus osQ fy, bls igys ty esa
Mqcks;k tkrk gS vkSj fiQj mBkdj DySai dj nsrs gSaA fodYi osQ :i esa chdj dks mQij
mBkdj fiQj uhps j[k nsrs gSaA

Lo&ewY;kadu
1. eku yhft, fd osQ'k uyh dh yackbZ ml yackbZ (mQ¡pkbZ) ls de gks ftl rd fdlh

yach osQ'k uyh esa nzo dk mUu;u gks ldrk gSA ;fn vki ,slh osQ'k uyh dks nzo esa
Mqcks nsa rks vki D;k izs{k.k djsaxsA vius izs{k.kksa dh O;k[;k dhft,A

2. nks ekfpl dh rhyh ,d&nwljs osQ lekarj o ikl&ikl rSj jgh gSaA ;fn nksuksa rhfy;ksa
osQ chp lkcqu osQ ?kksy vFkok xeZ ty dh ,d cw¡n Mky nsa rks D;k gksxk\ vius izs{k.k
dh O;k[;k dhft,A

iz;ksx 12

03/05/2018



ç;ksx'kkyk iqfLrdk

102

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1. iz;ksx dks fofHkUu rkiksa ij djosQ i`"B ruko ij rki osQ izHkko dk vè;;u fd;k
tk ldrk gSA

2. iz;ksx dks nzo esa oqQN v'kqf¼;k¡ (tSls lk/kj.k yo.k vFkok phuh) feykdj i`"B
ruko ij v'kqf¼;ksa osQ lkanz.k osQ izHkko dk vè;;u fd;k tk ldrk gSA

3. osQ'k uyh dh vkufr (>qdko) dk nzo osQ mUu;u osQ LraHk dh mQ¡pkbZ ij izHkko
dk izs{k.k dhft,A

03/05/2018



mís';
nzo esa fdlh xksy oLrq dk lhekar osx ekidj fdlh fn, x, nzo dk ';kurk xq.kkad
Kkr djukA

midj.k rFkk lkexzh
ikjn'khZ dk¡p vFkok ,fØfyd dh yach rFkk cM+s fNnz (yxHkx 1.25 m yach 4 cm

O;kl) dh uyh] yxHkx 10 cm yach 1 cm O;kl dh NksVh uyh] 1.5 mm  ls 3 mm

osQ chp O;kl dh LVhy dh xksfy;k¡] ikjn'khZ ';ku nzo (dkLVj vk;y] fXyljhu)
iz;ksx'kkyk LVSaM] fpeVh] jcj osQ NYys] jcj&dkoZQ] FkekZehVj (0-50 0C)] ehVj LosQyA

fl¼kar
f=kT;k r rFkk ?kuRo σ dh dksbZ xksyh tc ?kuRo ρ rFkk ';kurk xq.kkad η osQ fdlh nzo
esa vius lhekar osx v ls eqDr :i ls fxjrh gS rks ml ij vkjksfir mèoZ mRIykou cy
rFkk ';ku d"kZ.k cy dk ;ksx mlosQ Lo;a osQ Hkkj ls larqqfyr gks tkrk gS] vFkkZr~

xksyh ds Hkkj dk v/kseqq[kh cy = xksyh ij mRIykou cy + xksyh ij ';ku d"kZ.k cy

vFkok] σ π π = π ρ + η3 3r g r g r v
4 4

6
3 3

vFkok] 
( ) ( )σ ρ σ ρ

υ
η η

π − −
= =

π

3
2r g r g

r q

4
23

6

;gk¡ v xksyh dk lhekar osx gS] ;g og fu;r osx gS ftls og ';ku
nzo esa xfr djrs le; ml ij vkjksfir fofHkUu larqfyr cyksa osQ
vèkhu vftZr djrh gS (fp=k E 13.1)A

lhekar osx xksyh dh vkeki osQ oxZ osQ vuqØe ij fuHkZj djrk gSA
vr% ;fn fdlh ';ku nzo esa fofHkUu f=kT;kvksa dh cgqr&lh xksfy;ksa dks
eqqDr :i ls fxjk;k tk, rks v ,oa r2 osQ chp [khapk x;k xzki+ Q fp=k
13.2 esa n'kkZ, vuqlkj ,d ljy js[kk gksxkA bl js[kk dh izo.krk

fp=k E 13.1    lhekar osx ls ';ku nzo

esa fxjrh xksy oLrq ij

dk;Zjr fofHkUu cy

(E 13.1)

(E 13.2)

ç;ksx 13
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ls gesa υ
2r
 dk vkSlr eku izkIr gksxk ftlls fn, x, nzo dk ';kurk xq.kkad Kkr fd;k

tk ldrk gSA  bl izdkj

( )
( )

( )
σ ρ

η σ ρ
−

= − =
2 gr

g
v

2 2

9 9 j[s kk dh izo.krk

=   ...Nsm–2   (poise)

lehdj.k E 13.3 esa fn;k x;k laca/ rHkh ykxw gksrk gS tc r f=kT;k
dh xksyh R f=kT;k dh csyukdj uyh (ik=k) tcfd R >>r gS] esa eqDr
:i ls fxjs rFkk csyukdkj uyh (flfyaMj) dh Å¡pkbZ xksyh }kjk lhekar
osx izkIr djus ds fy, i;kZIr gksA blosQ lkFk gh xksyh dks flfyaMj dh
nhokjksa dks Li'kZ ugha djuk pkfg,A

(E 13.3)

Y

X
r

2O

v

S
T

R

(ms )
-1

(m )
2

dk;Zfof/
1. fojke ?kM+h dk vYirekad Kkr dhft,A

2. FkekZehVj }kjk d{k rki Kkr dhft,A

3. pkSM+s fNnz dh ikjn'khZ dk¡p@,fØfyd (yackbZ yxHkx 1.25 m O;kl yxHkx 4 cm)
dh uyh yhft,A pkSM+s fNnz dh uyh osQ 'kh"kZ ij ,d jcj&dkoZQ yxkb,A uyh esa fn;k
x;k ikjn'khZ ';ku nzo (tSls fXyljhu) Hkfj,A fp=k E 13.3 es n'kkZ, vuqlkj bl uyh
dks mèokZ/jr% DySai LVSaM ij dl nhft,A ;g lqfuf'pr dhft, fd uyh osQ nzo esa
ok;q dk dksbZ cqycqyk u gksA

4. pkSM+s fNnz dh ufydk osQ pkjksa vksj jcj osQ rhu NYys A, B rFkk C bl izdkj yxkb,
fd ;s bls yxHkx 30 cm yacs pkj cjkcj Hkkxksa] tSls AB = BC esa ckaVsa (fp=k E
13.3)A jcM+ osQ NYys A dks pkSM+s fNnz dh uyh ds eq[k ls yxHkx 40 cm uhps
yxkb, (;g yackbZ xksyh dks lhekar osx izkIr djus osQ fy, i;kZIr gS)A

5. Kkr f=kT;k (r
1
) dh pkj&ik¡p 'kq"d] LoPN o loZle LVhy dh xksfy;ksa dk leqPp;

i`Fko~Q dhft,A  fdlh dk¡p osQ Xykl ;k isVªh fM'k esa izk;ksfxd ';ku nzo (fXyljhu)
ysdj bu xksfy;ksa dks vPNh rjg ls iz{kkfyr dhft,A vU;Fkk bu xksfy;ksa osQ i`"B ij
nzo essa izos'k djrs gh ok;q osQ cqycqys fpid tk,axsA

6. pkSM+h uyh osQ [kqys fljs ij yxh jcj dh dkoZQ osQ fNnz esa de yackbZ dh ,d fuos'k

fp=k E 13.2   lhekar osx] v rFkk xksyh

dh f=kT;k osQ oxZ r2 osQ

chp xzki+ Q
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uyh dks mQèokZ/j yxkb,A bl uyh osQ LFkku ij
dk¡p dh iQuy dk Hkh mi;ksx fd;k tk ldrk
gS tSlk fd fp=k E 13.3 esa fn[kk;k x;k gSA
fpeVh ls r

1
 f=kT;k dh fdlh ,d xksyh dks

mBkb, vkSj uyh osQ 'kh"kZ rd ys tkb,A bl xksyh
dks eqDr :i ls uhps fxjkb,A ;g xksyh NksVh
uyh ls xqtjus osQ i'pkr nzo osQ v{k osQ vuqfn'k
fxjrh gSA

7. nks fojke ?kM+h yhft,A nksuksa fojke ?kfM+;ksa dks tSls
gh xksyh jcj osQ NYys A ls xqtjs] ,d gh {k.k
vkjaHk dhft,A tSls gh xksyh jcj osQ NYys B ls
xqtjs fdlh ,d fojke ?kM+h dks can dhft,A
nwljh ?kM+h dks pyrs jgus nhft, vkSj tSls gh
xksyh jcj ds NYys C ls xqtjs bls Hkh can dj
nhft,A

8. nksuksa fojke ?kfM+;ksa }kjk n'kkZ, le; varjkyksa t
1

rFkk t
2
 dks uksV dhft,A vc le; t

1
 xkssyh

}kjk A ls B rd tkus esa yxk le; gS rFkk le;
t
2
 xksyh }kjk A ls C rd tkus esa yxk le; gSA

;fn xksyh A ls xqtjus ls iwoZ lhekar osx izkIr dj
ysrh gS] rks t

2
 = 2 t

1
A ;fn ,slk ugha gS rks jcj

osQ NYys dh fLFkfr;ksa esa ifjorZu dj mlh f=kT;k okyh LVhy dh xksyh ls iz;ksx
nksgjkb,A

9. iz;ksx dks fofHkUu O;klksa dh vU; xksfy;ksa osQ lkFk nksgjkb,A

10.izR;sd xksyh osQ fy, lhekar osx Kkr dhft,A

11.xksyh osQ lhekar osx v rFkk xksyh dh f=kT;k osQ oxZ r2 ds chp xzki+ Q [khafp,A ;g
xzki+ Q ,d ljy js[kk gksxkA  bl xzki+ Q dh izo.krk Kkr dhft, rFkk lehdj.k E 13.3

esa LFkkfir laca/ dh lgk;rk ls nzo dk ';kurk xq.kkad fu/kZfjr dhft,A

izs{k.k
1. izk;ksfxd nzo (fXyljhu) dk rki θ  = ...°C

2. LVhy dh xksyh osQ inkFkZ dk ?kuRo σ = ...kg m-3

3. uyh esa Hkjk ';ku nzo = ...kg m-3

A

B

C

';ku nzo
(fXyljhu)

fp=k E 13.3 yacs Å?okZ/j uyh osQ v{k osQ
vuqfn'k lhekar osx ls fxjrh
LVhy dh xksyh

iz;ksx 13
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4. izk;ksfxd ';ku nzo dk ?kuRo ρ = ... kg m-3

5. pkSM+s fNnz dh uyh dk vkarfjd O;kl =... cm =...m

6. pkSM+s fNnz dh uyh dh yackbZ = ... cm =...m

7. A o B osQ chp dh nwjh = ... cm =...m

8. B o C osQ chp dh nwjh = ... cm =...m

nks Øekxr jcj&cSaMksa osQ chp dh vkSlr nwjh h =...cm =...m

9. iz;ksx osQ LFkku ij xq:Roh; Roj.k =...m s-2

10. fojke ?kM+h dk vYirekad =...s

xzki+ Q
r2 dks x-v{k osQ vuqfn'k rFkk v dks y-v{k osQ vuqfn'k ysdj v rFkk r2 osQ chp xzki+ Q
vkysf[kr dhft,A ,slk laHko gS fd oqQN ¯cnq bl js[kk ij u gksa ij og bl js[kk osQ
;FkklaHko fudV gksaA bl js[kk dks ihNs dh vksj c<+kb, vkSj tk¡p dhft, fd ;g js[kk ewy
fcanq ls xqtjrh gS ;k ughaA ;g xzki+ Q fp=k E 13.2 esa n'kkZ, tSlk gksxkA

js[kk dh izo.krk 2

RT

ST

v

r
=

vr%]
( )

( )
σ ρ

η
−

=
js[kk dh izo.krk

2r g

 

2

9

1

2

3

4

Øe
la[;k

xksyh
dk
O;kl

nks jcM+ cSaMksa osQ chp dh nwjh h = ... cm dks
r; djus esa yxk le;

xksyh dh f=kT;k
dk oxZ

r2

(m2)

lhekar osx

=
h

v
t

(ms–1)d

(cm) (m)

A ls B
t
1

A ls C
t
2

B ls C
t
3
=t

2
–t

1

vkSlr le;
+

=

t t

t 1 3

2
(s) (s) (s) (s)

lkj.kh E13.1& xksyh osQ fxjus osQ le; dh eki

r =d/2

xksyh
dh
f=kT;k
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=kqfV 
∆η ∆ ∆

η
= +

2 r

r

izo.krk
izo.krk

η  dk ekud eku = ... Nsm–2

η  esa % =kqfV = . . .%

ifj.kke
θ °C rki ij fn, x, ';ku nzo dk ';kurk xq.kkad = ... +_   ...  Nsm–2

lko/kfu;k¡ rFkk =kqfV;ksa osQ Ïksr
1. lhekar osx (vf/d ifj'kq¼ :i esa ';ku d"kZ.k cy F) osQ eku ij y?kq izHkko dks

fuEure djus osQ fy, izk;ksfxd nzo dks Hkjs tkus okys ik=k (pkSMs+ fNnz dh uyh) dh
f=kT;k xksyh dh f=kT;k dh rqyuk esa cgqr vf/d gksuh pkfg,A

2. xksyh dks uyh dh nhokjksa dks Li'kZ ugha djuk pkfg,A

3. xksyh dks ';ku nzo Hkjh uyh essa /hes&ls fxjkuk pkfg,A

ifjppkZ
1. lqfuf'pr dhft, fd xksyh xksy gksA vU;Fkk lhekar osx osQ fy, iz;ksx fd;k tkus

okyk lw=k oS/ ugha gksxkA

2. fxjrh xksyh dh xfr ljy js[kh; gksuh pkfg,A

3. pkSM+s fNnz okyh uyh dk O;kl xksyh osQ O;kl dh rqyuk esa dkiQh vf/d gksuk
pkfg,A

Lo&ewY;kadu
1. D;k o"kkZ dh cwansa] pkgs mudk vkeki oqQN Hkh gksa] /jrh ij leku osx ls fxjrh gSa\

2. D;k LVksd dk fu;e xksyh; osQ vfrfjDr vU; vkòQfr dh oLrqvksa ij Hkh ykxw gksrk gS\

3. fdlh nzo osQ ';kurk xq.kkad ij rki dk D;k izHkko gksrk gS\

iz;ksx 13

03/05/2018



ç;ksx'kkyk iqfLrdk

108

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1. η dks fofHkUu vkeki dh xksfy;ksa osQ fy, ifjdfyr fd;k tk ldrk gSA ifj.kke dh
rqyuk xzki+ Q }kjk izkIr ifj.kke ls dhft,A

2- ljlksa osQ rsy dh ';kurk Kkr dhft, (laosQr& midj.k O;ofLFkr djosQ pkSM+h uyh
esa fXyljhu osQ LFkku ij ljlksa dk rsy Hkfj,)A

3. nw/ dh 'kq¼rk dh tk¡p djuk (laosQr& yach uyh esa ljlksa dk rsy Hkfj,A ,d vk¡[kksa
esa nokbZ Mkyus okyk MªkWij yhft, vkSj blesa nw/ Hkfj,A rsy esa nw/ dh ,d cw¡n fxjkb,
vkSj bldk lhekar osx Kkr dhft,A ljlksa osQ rsy osQ ';kurk xq.kkad osQ Kku dk mi;ksx
nw/ dk ?kuRo ifjdfyr djus esa dhft,)A

4. ty dh ';kurk dk ok;q osQ cqycqys osQ mQij mBus osQ le; ij izHkko dk vè;;u
dhft,A (laosQr& ty tho'kkyk esa mi;ksx gksus okyk cqycqys cukus okyk ;a=k yhft,A
bls pkSM+h uyh esa mlosQ fupys fljs osQ fudV jf[k,A mQij mBrs ok;q osQ cqycqys dk
lhekar osx Kkr dhft,)A
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