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iz;ksx  5iz;ksx  5iz;ksx  5iz;ksx  5iz;ksx  5

mn~ns’; &mn~ns’; &mn~ns’; &mn~ns’; &mn~ns’; & fn;s x;s nzo esa xksyh; fi.M dk lhekUr osx ekidj mlnzo dk ';kurk xq.kkad Kkr djukA

midj.k ,oa lkexzh & midj.k ,oa lkexzh & midj.k ,oa lkexzh & midj.k ,oa lkexzh & midj.k ,oa lkexzh & ,d 4 lseh- O;kl ,oa 1-25 eh- dk¡p dh uyh ;k ¶;wt V~;wc ykbZV ds ,d fljs dks gVkdj rFkk
vUnj ds ikmMj dks lkQ dj bl izdkj dh uyh izkIr dh tk ldrh gSA ¼yxHkx blh eki dk v'kkafdr
dk¡p dk tkj½] ikjn'khZ ';kunzo ¼fXyljhu½] LVhy dh xsnsa ¼1 mm ls 3mm O;kl½ ftudk O;kl Kkr gks]
fojke ?kM+h] rkiekih] ehVj iSekuk] jcj cS.M vkfnA

fl)kUr &fl)kUr &fl)kUr &fl)kUr &fl)kUr & fdlh nzo dk og xq.k tks vius izokg esa izfrjks/k ¼vojks/k½ mRiUu djrk gS mls ';kurk dgrs gSaA ;g nzo
dk vkarfjd ?k"kZ.k gSA

LVksd ds fu;ekuqlkj ß;fn r f=T;k ds xksys dks fdlh ';ku nzo esa fxjk;k tkrk gS rks ;g 'kh?kz gh fu;r
osx izkIr dj ysrk gS ftls lhekUr osx dgrs gSaAÞ bl voLFkk esa] nzo esa xksys ij dk;Zjr ';ku cy

TF 6 rv= πη ¼Åij dh vksj½

η = nzo dk ';kurk xq.kkad

VT = xksys dk lhekUr osx

lkE; voLFkk esa F dk eku] uhps dh vksj cy ds cjkcj gksrk gS] tks bl fLFkfr esa nzo esa xksys ds vkHkklh
Hkkj ds cjkcj gksrk gSA

vr%  T6 rvπη =
4
3
π r3(ρ – σ)g ......(1)

ρ = xksys ds inkFkZ dk ?kuRo

σ = nzo dk ?kuRo

g = xq#Roh; Roj.k

mijksDr leh- ¼1½ ls Li"V gS fd 

T
2

v
r

= fu;rkad ;k VT∝ r2

leh- ¼1½ dks gy djus ij

2

T

2 r
9 v

η =

(ρ – σ) g ....(2)

;fn lhekUr osx VT o r2esa xzkQ [khaps rks ;g fp=kuqlkj ,d ljy js[kk izkIr gksrh gSA bl ljy js[kk

dk <ky T
2

v
r

dk ek/; eku O;Dr djrk gS ftls nzo dk ';kurk xq.kkad ηKkr  djus esa mi;ksx djrs

gSaA

34
3

r gπ σ

vT

6F rvπη=4
3

r gπ ρ3

lhekUr  osx ls nzo esa fxjrh gqbZ xksy xsanlhekUr  osx ls nzo esa fxjrh gqbZ xksy xsanlhekUr  osx ls nzo esa fxjrh gqbZ xksy xsanlhekUr  osx ls nzo esa fxjrh gqbZ xksy xsanlhekUr  osx ls nzo esa fxjrh gqbZ xksy xsan
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pje ¼lhekUr½ osx

ls fxjrh xsan

';ku nzo

¼fXyljhu½

vT

leh- ¼2½ ls  
( )

T
2

– g2
v9
r

ρ σ
η =

;k  
2
9

η =

( )
( )

– gρ σ
j[s kk dk <ky

NSm–2 ...(3)

fof/k &fof/k &fof/k &fof/k &fof/k & ¼1½ fojke ?kM+h dk y?kqÙke eki Kkr djsaA

¼2½ FkekZehVj dh lgk;rk ls nzo vFkok dejs dk rki uksV djsaA

¼3½ ,d dkap dh uyh ¼yxHkx 1-25 eh- yEch o 4 lseh- O;kl dh½ dks fp=kuqlkj O;ofLFkr djrs gSaA bl
uyh ds Åijh fljs ls 40 lseh- nwjh ij jcj cS.M A, rFkk Als 30 lseh ij jcj cS.M B o B ls 30 lseh-
ij C jcj cS.M fp=kuqlkj yxkrs gSA bl uyh esa ikjn'khZ nzo ¼fXyljhu@ vU;½ Hkj nsrs gSaA

¼4½ vc LVhy dh xsanks dk vyx ik= esa fXyljhu ysdj Mqcksrs gSaA xsan dks fpeVh ls idM+dj dj dk¡p dh
uyh eas izos'k djkrs gSaA tc xsan Aij igq¡prh gS rks nks fojke ?kM+h izkjEHk djsA ;g xsan B ij igqaprh gS
rks ,d fojke ?kM+h can dj nsrs gSa rFkk xsan C ij igq¡prh gS rks nwljh fojke ?kM+h can dj nsrs gSaA

¼5½ nksukssa fojke ?kfM+;ksa ls le; t1 o t2 uksV djsaA ;fn Als B rd xsan dks tkus esa yxk le; t1 rFkk Als
C rd yxk le; t2gSA xsan uyh ds nzo esa izos'k djus ds ckn Ard lhekUr osx izkIr dj ysrh gS rks
t2 =2t1 gksxkA ;fn t2 = 2t1ugha gS rks iz;ksx dks mlh O;kl dh xsan ls iqu% nksgjk;sA

¼6½ bl iz;ksx dks ik¡p ckj fHkUu Kkr O;klksa dh xsanks ls nksgjk dj le; t1 o t2uksV djsaA izR;sd O;kl dh

xsan ds fy, lhekUr osx

Tv = nwjh

le;

ls x.kuk djsA
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¼7½ vc vT lhekUr osx o r2esa xzkQ [khapsA ;g xzkQ fp=kuqlkj ,d ljy js[kk izkIr gksxkA bl xzkQ dk <ky

=

RT
ST

Kkr dj nzo dk ';kurk xq.kkad ¼η½ leh- ¼3½ ls Kkr djsaA

izs{k.k &izs{k.k &izs{k.k &izs{k.k &izs{k.k & ¼1½ nzo ¼fXyljhu½ dk rki θ = ............ºC

¼2½ LVhy dh xsan dk ?kuRo ρ = ......... kgm–3  = fdxzk@eh3

¼3½ uyh eas Hkjs nzo ¼fXyljhu½ dk ?kuRo σ = .................kg. m–3 =  fdxzk-@eh-3

¼4½ uyh ¼nzo ;qDr½ dh yEckbZ = .........eh-

¼5½ A o B ds e/; dh nwjh = ---------lseh- =----------eh-

¼6½ B o C ds e/; dh nwjh = ---------lseh- =----------eh-

¼7½ xq#Roh; Roj.k ¼g½ = ......... eh-@ls-2

¼8½ fojke ?kM+h dk vYirekad =.........ls-

lkfj.kh &lkfj.kh &lkfj.kh &lkfj.kh &lkfj.kh &

xsanks }kjk h nwjh r; jus esa yxk le; lhekar osx

LVhy xsanks dk         xsanks dh f=T;k ¼AB = BC = h½

dz-l- O;kl f=T;k dk oxZ ¼r2½ A ls B A ls C rd B ls C rd ek/;

¼d½ r = d/2 t1 t2 t3 = t2–t1

1 3t tt
2
+=

T
hV
t

= eh-

l-s

1- --------eh- -------eh- -------eh-2 -------ls- -------ls- -------ls- -------ls-  -----eh-@ls-

2- --------eh- -------eh- -------eh-2 -------ls- -------ls- -------ls- -------ls-  -----eh-@ls-

3- --------eh- -------eh- -------eh-2 -------ls- -------ls- -------ls- -------ls-  -----eh-@ls-

4- --------eh- -------eh- -------eh-2 -------ls- -------ls- -------ls- -------ls-  -----eh-@ls-

5- --------eh- -------eh- -------eh-2 -------ls- -------ls- -------ls- -------ls-  -----eh-@ls-

xzkQ &xzkQ &xzkQ &xzkQ &xzkQ & mfpr iSekuk eku dj X & v{k dh fn'kk esa r2 o Y – v{k dh fn'kk esa VT ysdj xzkQ cukosA

xzkQ  dk <ky 

T
2

v
r

=

RT
ST

vT

¼eh-@ls-½

r2 ¼eh-2½
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x.kuk &x.kuk &x.kuk &x.kuk &x.kuk & ¼1½ nzo esa xsan dk lhekUr osx V =

h
t

ls Kkr djsA

¼2½ nzo dk ';kurk xq.kkad

2
9

η =( )
( )

2r – gρ σ
xzkQ dk <ky

ls x.kuk djsA

ifj.kke &ifj.kke &ifj.kke &ifj.kke &ifj.kke & fn;s x;s nzo dk .......ºC rki ij ';kurkxq.kkad ¼η½ = .............N.S.m–2 izkIr gqvkA

lko/kkfu;ka &lko/kkfu;ka &lko/kkfu;ka &lko/kkfu;ka &lko/kkfu;ka & ¼1½ xsan iw.kZr xksy gksuh pkfg;sA

¼2½ nzo ikjn'khZ gksuk pkfg;s rkfd xsan dh xfr dk v/;;u fd;k tk ldsA

¼3½ xsan dk vafre osx dk ekiu rHkh djuk pkfg;s tcfd xsan fu;r osx ls fxjus yxsA

¼4½ xasn dks uyh ¼tkj½ dh nhokj ls nwj nzo esa NksM+uk pkfg;sA

ekSf[kd iz'uekSf[kd iz'uekSf[kd iz'uekSf[kd iz'uekSf[kd iz'u
1 -1 -1 -1 -1 - nzo dh ';kurk ls D;k vfHkizk; gS\nzo dh ';kurk ls D;k vfHkizk; gS\nzo dh ';kurk ls D;k vfHkizk; gS\nzo dh ';kurk ls D;k vfHkizk; gS\nzo dh ';kurk ls D;k vfHkizk; gS\
m -m -m -m -m - ';kurk rjy dk og xq.k gS ftlds dkj.k og viuh fofHkUu ijrksa ds chp vkisf{kd xfr dk fojks/k djrk

gSA
2 -2 -2 -2 -2 - osx izo.krk ls D;k vfHkizk; gS\osx izo.krk ls D;k vfHkizk; gS\osx izo.krk ls D;k vfHkizk; gS\osx izo.krk ls D;k vfHkizk; gS\osx izo.krk ls D;k vfHkizk; gS\
m -m -m -m -m - nzo dh ijrksa ds chp nwjh ds lkis{k] osx esa nwjh ds lkFk ifjorZu dh vf/kdre nj dks osx izo.krk dgrs

gSa( tcfd nwjh osx dh fn'kk ds yEcor yh tk,A

osx dh izo.krk  = dv
dz

dv = v2–v1

3 -3 -3 -3 -3 - osx izo.krk dk osx izo.krk dk osx izo.krk dk osx izo.krk dk osx izo.krk dk S.I. ek=d crkb;sA
m -m -m -m -m - osx izo.krk dk S.I. ek=d = lsd.M–1 = izfrlsd.M gSA
4 -4 -4 -4 -4 - ';kurk xq.kkad ds fy, U;wVu dk lw= nsdj bldh ifjHkk"kk nhft;sA';kurk xq.kkad ds fy, U;wVu dk lw= nsdj bldh ifjHkk"kk nhft;sA';kurk xq.kkad ds fy, U;wVu dk lw= nsdj bldh ifjHkk"kk nhft;sA';kurk xq.kkad ds fy, U;wVu dk lw= nsdj bldh ifjHkk"kk nhft;sA';kurk xq.kkad ds fy, U;wVu dk lw= nsdj bldh ifjHkk"kk nhft;sA

m -m -m -m -m - U;wVu ds lw= ls F =

dv– A
dz

η

η = ';kurk xq.kkad ;k 

–F
dvA
dz

η =

A = {ks=Qy ;fn A= 1 eh2]
dv
dz = izfr ls-

dv
dz

= osx izo.krk

F = ';ku cy gks rks ';ku cy gks rks ';ku cy gks rks ';ku cy gks rks ';ku cy gks rks η = –F
vFkkZr~ fdlh nzo dk ';kurk xq.kkad nzo dh ijrksa ds chp og Li'kZ js[kh; cy gS tcfd ijrksa dk lEidZ
{ks=Qy 1eh2 ¼bdkbZ½ gks rFkk ijrksa ds chp osx izo.krk 1 lsd.M&1 gSA

5 -5 -5 -5 -5 - ';kurk xq.kkad dk ';kurk xq.kkad dk ';kurk xq.kkad dk ';kurk xq.kkad dk ';kurk xq.kkad dk C.G.S. i)fr esa ek=d o M.K.S. (S.I.) i)fr esa ek=d crkb;s ,oa buesa laca/k Hkh
fyf[k;sA

m -m -m -m -m - C.G.S i)fr esa ek=d & Iok;t = xzke@lseh-ls-
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S.I. i)fr esa ek=d & Iok;tyh = fdxzk@eh-ls-

∴

1 Iok;tyh = 10 Iok;t
6 -6 -6 -6 -6 - ';ku cy ds ';ku cy ds ';ku cy ds ';ku cy ds ';ku cy ds fy, LVksd dk lw= crkb;sA
m -m -m -m -m - nzo esa v osx ls r f=T;k dh fxjrh xksyh; oLrq ij ';ku cy F = 6πηrv

η = nzo dk ';kurk xq.kkad
7 -7 -7 -7 -7 - lhekUr osx ls D;k vfHkizk; gS bldk lw= fyf[k;sAlhekUr osx ls D;k vfHkizk; gS bldk lw= fyf[k;sAlhekUr osx ls D;k vfHkizk; gS bldk lw= fyf[k;sAlhekUr osx ls D;k vfHkizk; gS bldk lw= fyf[k;sAlhekUr osx ls D;k vfHkizk; gS bldk lw= fyf[k;sA
m -m -m -m -m - tc xksyh; oLrq] yEcs nzo LrEHk ds i`"B ij NksM+h tkrh gS rks igys og Rofjr xfr ls fxjrh gS vkSj 'kh?kz

gh fu;r osx izkIr dj ysrh gSA oLrq ds bl fu;r osx dks gh lhekUr osx dgrs gSaA

lhekUr osx

2

t
2rV
9

=

( )ρ−σ
η

g

8 -8 -8 -8 -8 - lhekUr osx fdu&fdu ckrks a ij fuHkZj djrk gS\lhekUr osx fdu&fdu ckrks a ij fuHkZj djrk gS\lhekUr osx fdu&fdu ckrks a ij fuHkZj djrk gS\lhekUr osx fdu&fdu ckrks a ij fuHkZj djrk gS\lhekUr osx fdu&fdu ckrks a ij fuHkZj djrk gS\
m -m -m -m -m - lhekUr osx ¼1½ nzo dh izdf̀r ¼';kurk rFkk ?kuRo½ ij

¼2½ xksyh; oLrq ds ?kuRo ,oa f=T;k ij fuHkZj djrk gSA
9 -9 -9 -9 -9 - iz;ksx esa nzo dks ikjn'khZ D;ksa ysrs gSa\iz;ksx esa nzo dks ikjn'khZ D;ks a ysrs gSa\iz;ksx esa nzo dks ikjn'khZ D;ksa ysrs gSa\iz;ksx esa nzo dks ikjn'khZ D;ks a ysrs gSa\iz;ksx esa nzo dks ikjn'khZ D;ksa ysrs gSa\
m -m -m -m -m - ikjn'khZ nzo esa xksyh; oLrq dh xfr Li"V fn[kkbZ nsrh gSA
10 -10 -10 -10 -10 - nzo ds ';kurk xq.kkad ij rki dk D;k izHkko iM+rk gS\nzo ds ';kurk xq.kkad ij rki dk D;k izHkko iM+rk gS\nzo ds ';kurk xq.kkad ij rki dk D;k izHkko iM+rk gS\nzo ds ';kurk xq.kkad ij rki dk D;k izHkko iM+rk gS\nzo ds ';kurk xq.kkad ij rki dk D;k izHkko iM+rk gS\
m -m -m -m -m - rki c<+us ls nzo dk ';kurk xq.kkad de gks tkrk gSA
11 -11 -11 -11 -11 - xSl dh ';kurk ij rki dk D;k izHkko iM+rk gS\xSl dh ';kurk ij rki dk D;k izHkko iM+rk gS\xSl dh ';kurk ij rki dk D;k izHkko iM+rk gS\xSl dh ';kurk ij rki dk D;k izHkko iM+rk gS\xSl dh ';kurk ij rki dk D;k izHkko iM+rk gS\
m -m -m -m -m - rki c<+us ls xSl dh ';kurk c<+ tkrh gSA
12 -12 -12 -12 -12 - LVksd ds fu;e ds dqN O;ogkfjd vuqiz;ksx crkb;sALVksd ds fu;e ds dqN O;ogkfjd vuqiz;ksx crkb;sALVksd ds fu;e ds dqN O;ogkfjd vuqiz;ksx crkb;sALVksd ds fu;e ds dqN O;ogkfjd vuqiz;ksx crkb;sALVksd ds fu;e ds dqN O;ogkfjd vuqiz;ksx crkb;sA
m -m -m -m -m - ¼1½ o"kkZ dh cwan dk fu;r osx ls uhps vkukA

¼2½ iSjk'kwV ls uhps mrjrk O;fDr pkSfVy ugha gksrkA
¼3½ fefydu dk rsy cwan iz;ksxA

13 -13 -13 -13 -13 - ';kurk o ?k"kZ.k esa D;k lekurk gS\';kurk o ?k"kZ.k es a D;k lekurk gS\';kurk o ?k"kZ.k esa D;k lekurk gS\';kurk o ?k"kZ.k es a D;k lekurk gS\';kurk o ?k"kZ.k es a D;k lekurk gS\
m -m -m -m -m - ¼1½ nksuksa gh xfr dh voLFkk esa mRiUu gksrs gSaA nksuksa gh ?k"kZ.k gSA

¼2½ nksuksa gh xfr ds foijhr fn'kk esa dk;Z djrs gSaA
14 -14 -14 -14 -14 - xeZ ikuh] B.Ms ikuh dh rqyuk esa rsth ls cgrk gS D;ksa\xeZ ikuh] B.Ms ikuh dh rqyuk esa rsth ls cgrk gS D;ksa\xeZ ikuh] B.Ms ikuh dh rqyuk esa rsth ls cgrk gS D;ksa\xeZ ikuh] B.Ms ikuh dh rqyuk esa rsth ls cgrk gS D;ksa\xeZ ikuh] B.Ms ikuh dh rqyuk esa rsth ls cgrk gS D;ksa\
m -m -m -m -m - xeZ ikuh dh ';kurk] B.Ms ikuh ls de gksrh gS] blfy, rsth ls cgrk gSA
15 -15 -15 -15 -15 - fdu nzoks a ds fy, vf/kd osx rd Hkh /kkjk js[kh; izokg laHko gksrk gS\fdu nzoks a ds fy, vf/kd osx rd Hkh /kkjk js[kh; izokg laHko gksrk gS\fdu nzoks a ds fy, vf/kd osx rd Hkh /kkjk js[kh; izokg laHko gksrk gS\fdu nzoks a ds fy, vf/kd osx rd Hkh /kkjk js[kh; izokg laHko gksrk gS\fdu nzoks a ds fy, vf/kd osx rd Hkh /kkjk js[kh; izokg laHko gksrk gS\
m -m -m -m -m - ftudh ';kurk vf/kd gksrh gSA


