
mís';
(i) Lojekih }kjk fu;r ruko osQ v/hu fdlh fn, x, rkj dh yackbZ ,oa vko`fÙk osQ chp

laca/ dk vè;;u djukA

(ii) Lojekih }kjk fdlh fu;r vko`fÙk osQ fy, fn, x, rkj dh yackbZ rFkk ruko osQ chp
laca/ dk vè;;u djukA

midj.k
Lojekih] Kkr vkòfr osQ N% Lofj=k f}Hkqt]
ehVj LosQy] jcj iSM] isij&jkbMj] vkèks
fdyksxzke osQ ckVksa lfgr gSaxj] ydM+h osQ lsrqA

Lojekih

blesa fp=k E 15.1 esa n'kkZ, vuqlkj ,d
yack èofu cksMZ vFkok ydM+h dk [kks[kyk
ckWDl gksrk gS ftlosQ ,d fljs ij ,d [kw¡Vh
G rFkk nwljs fljs ij ,d f?kjuh tM+h gksrh gSA /krq osQ rkj S dk ,d fljk [kw¡Vh ls
ca/k gksrk gS rFkk nwljk fljk f?kjuh P osQ mQij ls xq”kjrk gSA rkj osQ bl fljs ij gSaxj yxkdj
mlls Hkkj yVdk;k tkrk gSA Hkkj }kjk bl rkj ij ruko yxk;k tkrk gSA rkj osQ uhps nks
lsrq A rFkk B j[kdj oaQik;eku rkj dh yackbZ fu;r dh tk ldrh gSA buesa ls fdlh ,d
lsrq (tSls A) dh fLFkfr fLFkj j[krs gSa ftlls lsrq B dh fLFkfr dks ifjofrZr djus ij
rkj dh oaQik;eku yackbZ ifjofrZr dh tk losQA

fl¼kar
fdlh l yackbZ dh Mksjh dh viuh ewy fo/k esa oaQiu djus dh vko`fÙk n dks bl izdkj
O;Dr fd;k tkrk gS&

T
n=

l m

1

2

;gk¡ m = Mksjh dh izfr ,dkad yackbZ dk nzO;eku

l = nks ost (lsrq) osQ chp Mksjh dh yackbZ

H

P

A
B

G

lsrq

LVhy dk rkj

Hkkj

fp=k E 15.1 Lojekih

(E 15.1)

ç;ksx 15
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T = Mksjh esa ruko (gSaxj osQ Hkkj lfgr) = Mg

M = fuyafcr nzO;eku (gSaxj osQ nzO;eku lfgr)

(a) fdlh fn, x, m rFkk fu;r T, osQ fy,]

αn
l

1
vFkok n l = fLFkjkad

(b) ;fn vko`fÙk n fu;r gS] rks fn, x, rkj osQ fy, (m fLFkj
gS),

T

l
 fu;r jgrk gSA vFkkZr l2 ∝ T

fp=k E 15.2   Lofj=k f}Hkqt dh vko`fÙk esa ifjorZu
osQ lkFk vuqukn yackbZ esa ifjorZu

(i) yackbZ esa ifjorZu osQ lkFk vko`fÙk esa ifjorZu

dk;Zfof/

1. Lojekih dks est ij O;ofLFkr djosQ f?kjuh osQ [kk¡ps dks Hkyh&Hkk¡fr lki+ Q dhft,
rkfd blesa fuEure ?k"kZ.k gksA gSaxj ij mfpr ckV yVdkdj rkj dks ruko nhft,A

2. n
1
 vko`fÙk osQ Lofj=k f}Hkqt dks jcj&iSM ij /hjs&ls ekjdj oaQfir dhft, vkSj bls

vius ,d dku osQ lehi ykb,A Lojekih osQ rkj dks >ao`Qr dhft, vkSj blls mRiUu
Loj dh rqyuk Lofj=k f}Hkqt }kjk mRiUu Loj ls dhft,A

3. lsrq B dks ljdkdj rkj dh oaQik;eku yackbZ bl izdkj lek;ksftr dhft, fd nksuksa
Loj (èofu;k¡) leku izrhr gksaA

fp=k E 15.3  n osQ lkFk 1/l esa ifjorZu

4. vafre lek;kstu osQ fy, rkj AB osQ eè; esa ,d NksVk isij jkbMj R
jf[k,A Lofj=k f}Hkqt esa èofu mRiUu dhft, vkSj blosQ naM LraHk dks
Lojekih osQ ckWDl vFkok lsrq A ij jf[k,A /hjs&/hjs lsrq B dh fLFkfr
dks rc rd lek;ksftr dhft, tc rd fd isij jkbMj R rh{.k :i
ls mÙksftr u gks tk,A ;g vuqukn dks bafxr djrk gSA rkj dh A rFkk
B osQ chp dh yackbZ vuqukn&yackbZ gksrh gS tks ml fLFkfr esa gksrk gS
tc oaQfir rkj dh ewy fo/k esa oaQiu dh vko`fÙk Lofj=k f}Hkqt dh
oaQiu dh vko`fÙk osQ leku gksrh gSA ehVj LosQy }kjk bl yackbZ dks
ekfi,A

5. mijksDr fozQ;kfof/ dks vU; ik¡p Lofj=k f}Hkqtksa osQ lkFk gSaxj ij ckVksa
dks vifjofrZr j[krs gq, nksgjkb,A n rFkk l osQ chp xzki+ Q vkysf[kr
dhft, (fp=k E 15-2)A

6. izR;sd Lofj=k osQ fy, vko`fÙk dk ifjdyu djus osQ i'pkr~ fp=k E
15.3 esa n'kkZ, vuqlkj n rFkk 1/l osQ chp] ;gk¡ l rkj dh vuqukn&yackbZ
gS] xzki+ Q vkysf[kr dhft,A
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izs{k.k (A)
rkj ij ruko (fu;r&gSaxj osQ vius Hkkj lfgr ml ij yVosQ ckV osQ dkj.k) T = ...N

lkj.kh E 15.1& yackbZ osQ lkFk vko`fÙk esa ifjorZu

ifjdyu rFkk xzki+Q

izR;sd Lofj=k f}Hkqt osQ fy, n l ifjdfyr dhft, rFkk vuqukn yackbZ l  osQ O;qRozQe 
l

1

dks ifjdfyr dhft,A n dks x v{k osQ vuqfn'k rFkk 
l

1
 dks y v{k osQ vuqfn'k ysdj nksuksa

v{kksa ij 'kwU; ls vkjaHk djosQ n rFkk 
l

1
 osQ chp xzkI+kQ vkysf[kr dhft,A ;g nsf[k, fd

D;k vkysf[kr ̄ cnqvksa osQ eè; ls gksdj ewy ̄ cnq ls xq”kjus okyh ljy js[kk [khaph tk ldrh gS\

ifj.kke

;g tk¡p dhft, fd D;k izk;ksfxd =kqfV;ksa dh lhek osQ Hkhrj xq.kuiQy n l ,d fLFkjkad gS

rFkk n ,oa 
l

1
 osQ chp xzkI+kQ ,d ljy js[kk Hkh gSA vr% fdlh fn, x, ruko osQ fy, fdlh

nh xbZ rkfur Mksjh dh vuqukn yackbZ vkòfÙk osQ O;qRozQe osQ vuqikr esa ifjofrZr gksrh gSA

ifjppkZ

1. yackbZ l dh eki esa =kqfV;k¡ gks ldrh gSaA vafre leLoj.k esa lsrqvksa osQ lek;kstu esa

lnSo vfuf'prrk jgrh gSA

2. f?kjuh esa ?k"kZ.k gks ldrk gS vr% Mksjh esa ruko okLrfod Hkkj ls de gksrk gSA

3. gks ldrk gS fd rkj dk vuqizLFk ifjPNsn ,dleku u gksA

iz;ksx 15

n
1

Lofj=k f}Hkqt dh vko`fÙk
(Hz)

vuqukn yackbZ l (cm)

nl (Hz cm)

n
2

n
3

n
4

n
5

n
6

–11
(cm )

l
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(ii) fu;r vko`fÙk osQ fy, ruko osQ lkFk vuqukn yackbZ esa ifjorZu

1. fdlh fuf'pr vko`fÙk (tSls 256 Hz) osQ Lofj=k f}Hkqt dk p;u dhft,

rFkk gSaxj ls 1kg dk ckV yVdkb,A igys crkbZ tk pqdh fof/ osQ vuqlkj

rkj dh vuqukn yackbZ Kkr dhft,A

2. 0.5 kg osQ pj.kksa esa gSaxj ij ckVksa esa òf¼ dhft, rFkk gj ckj leku Lofj=k

f}Hkqt osQ fy, vuqukn yackbZ Kkr dhft,A ,slk de&ls&de pkj ckVksa osQ

fy, dhft,A

3. vius izs{k.kksa dks lkj.khc¼ dhft,A

4. fp=k E 15.4 esa n'kkZ, vuqlkj l2 rFkk T osQ chp xzkI+kQ [khafp,A
fp=k E 15.4  l2 rFkk T osQ chp xzkI+kQ

ifjdyu rFkk xzki+ Q

gj fLFkfr osQ fy, 2
T

l
 dk eku ifjdfyr dhft,A fodYi osQ :i esa] l 2  dks y-v{k

osQ vuqfn'k rFkk T  dks x-v{k osQ vuqfn'k ysdj l 2 ,oa T osQ chp xzki+ Q vkysf[kr dhft,A

ifj.kke
;g ik;k tkrk gS fd izk;ksfxd =kqfV;ksa dh lhek esa 2

T
l  dk eku fu;r jgrk gSA l 2 rFkk

T osQ chp xzki+ Q ,d ljy js[kk gSA ;g n'kkZrk gS fd l 2 ∝ T vFkok l ∝ T A

bl izdkj fdlh nh xbZ vko`fÙk osQ fy, rkfur Mksjh osQ oaQiu dh vuqukn yackbZ ml ij
vuqiz;qDr ruko osQ oxZewy osQ vuqozQekuqikrh gksrh gSA

lko/kfu;k¡
1. f?kjuh iw.kZr% ?k"kZ.k jfgr gksuh pkfg,A O;ogkj esa xzh”k ;k vU; Lusgd inkFkZ yxkdj

f?kjuh dk ?k"kZ.k fuEure fd;k tkrk gS\

vuqiz;qDr ruko (gSaxj osQ
Hkkj lfgr)(N)

rkj dh vuqukn
yackbZ l (cm)

T/l2 (N/cm2)

l2 (cm2)

Lofj=k f}Hkqt dh vko`fÙk = ... Hz

lkj.kh E 15.2& ruko osQ lkFk vuqukn yackbZ esa ifjorZu

izs{k.k (B)
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2. rkj esa dksbZ ,saBu ugha gksuh pkfg, rFkk bldk vuqizLFk ifjPNsn ,dleku gksuk pkfg,A
;fn rkj esa ,saBu gks rks ;FkklaHko rkj dks [khapdj mUgsa lekIr dj nsuk pkfg,A

3. lsrq rkj osQ yacor~ gksus pkfg,A budh mQ¡pkbZ bl izdkj lek;ksftr dh tkuh pkfg,
fd lsrq ij fuLian cus\A

4. Lofj=k f}Hkqt dks jcj iSM ls /hjs&ls Vdjkdj oaQieku djuk pkfg,A
5. iz;ksx osQ i'pkr~ gSaxj ls ckVksa dks gVk ysuk pkfg,A

=kqfV;ksa osQ lzksr
1. gks ldrk gS fd f?kjuh ?k"kZ.kghu u gksA
2. gks ldrk gS fd rkj n`<+ ,oa ,dleku vuqizLFk ifjPNsn dk u gksA
3. lsrq dh lqj/kj rh{.k u gksA

ifjppkZ
1. yackbZ l dh eki esa =kqfV;k¡ gks ldrh gSaA vafre leLoj.k esa lsrqvksa osQ lek;kstu esa

lnSo vfuf'prrk jgrh gSA
2. f?kjuh esa ?k"kZ.k gks ldrk gS vr% Mksjh esa ruko vuqiz;qDr okLrfod ruko (Hkkj) ls

de gksrk gSA
3. gks ldrk gS fd rkj dk vuqizLFk ifjPNsn ,dleku u gksA
4. Lofj=k f}Hkqt dks osQoy mlosQ naM LraHk ls gh idM+uk pkfg,A

Lo&ewY;kadu
1. rjaxksa dk vè;kjksi.k fu;e D;k gS\
2. vizxkeh rjaxsa D;k gksrh gSa\
3. vizxkeh rjaxsa fdu ifjfLFkfr;ksa esa mRiUu gksrh gSa\
4. vius Lojekih dh Mksjh esa fuLian rFkk izLian dh igpku dhft,A
5. nks fljksa ij fLFkj fdlh rkfur Mksjh esa mRiUu izFke rhu lukfn;ksa dh vko`fÙk;ksa esa D;k

vuqikr gksrk gS\
6. rkj dk inkFkZ rFkk ruko fu;r j[krs gq, ;fn rkj osQ O;kl esa o`f¼ dj nsa] rks rkj

dh vuqukn yackbZ fdl izdkj ifjo£rr gksxh\

iz;ksx 15

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1. leku inkFkZ ijarq rhu fofHkUu O;klksa osQ rkj ysdj fdlh nh xbZ vko`fÙk n rFkk ruko T
osQ fy, izR;sd rkj osQ fy, l dk eku Kkr dhft,A

2. iz;ksx osQ izFke Hkkx esa izkIr ekuksa osQ vk/kj ij m dks x v{k osQ vuqfn'k ysdj m rFkk

2l

1
 osQ chp xzki+ Q  vkysf[kr dhft,A

3. flrkj] ok;fyu] fxVkj tSls rkfud Mksjh okys ok| ;a=kksa dh Mksfj;ksa (rkjksa) dh fofHkUu yackbZ;ksa
dks leku ruko esa j[kdj vFkok leku yackbZ dks fofHkUu rukoksa ij j[kdj >aòQr dhft,A
;g izs{k.k dhft, fd bu ;a=kksa }kjk mRiUu èofu;ksa (oaQiuksa) dh vkòfÙk esa D;k varj vkrk gSA
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mís';
vuqukn uyh }kjk d{k rki ij ok;q esa èofu dk osx Kkr djukA

midj.k rFkk lkexzh
vuqukn uyh midj.k] Kkr vko`fr dk Lofj=k f}Hkqt (480 Hz vFkok 512 Hz dks
izkFkfedrk)] jcj&iSM] FkekZehVj] fLifjV ysfoy] lsV&LDos;j] chdj rFkk tyA

fl¼kar
tc Kkr vko`fr υ dk dksbZ oaQik;eku Lofj=k f}Hkqt fdlh
dk¡p dh uyh AB (fp=k E 16.1) esa ok;q LraHk osQ 'kh"kZ ij
yk;k tkrk gS] rks uyh esa vizxkeh rajx iSVuZ mRiUu gks tkrk gSA
mfpr ifjfLFkfr;ksa osQ v/hu uyh esa izxkeh rFkk ijkofrZr rajxksa
dk vè;kjksi.k gksrk gS ftlosQ iQyLo:i uyh esa vuqukn mRiUu
gksrk gSA blosQ dkj.k vk;ke esa mYys[kuh; o`f¼ gksrh gS vkSj
rhoz èofu lqukbZ nsrh gSA vuqukn uyh tSlh fdlh can ok| uyh
esa can fljs ij ,d 'kwU; vk;ke ̄ cnq gksrk gS (fp=k E 16.2)A
vuqukn gksus osQ fy, [kqys fljs ij ,d izLian rFkk can fljs ij
,d fuLian cuuk pkfg,A eku yhft, ok;q LraHk dh yackbZ l

1

ij igyh rhoz èofu lquk;h nsrh gS ¹fp=k E 16.2(a)ºA vFkkZr
tc yackbZ l

1
 osQ ok;q LraHk dh ewy vko`fr Lofj=k f}Hkqt dh

ewy vko`fr osQ cjkcj gks tkrh gS] rks ok;q LraHk vf/dre
vk;ke ls oaQiu djus yxrk gSA okLro esa oaQiu djus okys ok;q
LraHk dh yackbZ uyh AB esa ok;q LraHk dh okLrfod yackbZ ls
oqQN vfèkd gksrh gSSA bl izdkj

λ
1

 = l  + e
4

;gk¡ e (= 0.6r, ;gk¡ r = dk¡p dh uyh dh f=kT;k) vuqukn uyh dk vaR; la'kks/u gS rFkk λ Lofj=k f}Hkqt }kjk
mRiUu èofu dh rjax nS?;Z gSA vc uyh AB osQ can fljs dks vkSj uhps ys tkus ij eku yhft, uyh esa ok;qq
LraHk dh yackbZ l

2 
gksus ij nksckjk vuqukn fLFkfr esa rhoz èofu lquk;h nsrh gS ¹fp=k E. 16.2(b)ºA rc ;g yackbZ

l
2
 Lofj=k f}Hkqt }kjk mRiUu èofu dh 3/4 rajx nS?;Z osQ yxHkx cjkcj gksxhA

fp=k  E 16.1 ,d fljs ij can dk¡p dh fdlh uyh AB

esa vizxkeh rjax dk cuuk

A A

(a) (b)

B B

(E 16.1)

ç;ksx 16
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vFkkZr~ 
λ

2 = l  + e
3

4

lehdj.k (E 16.l) dks lehdj.k (E 16.2) ls ?kVkus ij gesa izkIr gksrk gS&

λ =2 (l
2
–l

1 
)

bl izdkj d{k rki ij ok;q esa èofu osQ osx (v = νλ) dks fuEu laca/ }kjk O;Dr fd;k
tk ldrk gS] v = 2ν (l

2
 - l

1
)

fØ;kfof/
vuqukn uyh dk lek;kstu

bl midj.k esa yxHkx ,d ehVj yach rFkk 5 cm O;kl dh iryh dk¡p dh ,d uyh
ydM+h osQ LVSaM ij mQèokZ/j fLFkfr esa n`<+rkiwoZd tqM+h gksrh gSA bl uyh dk fupyk fljk
jcj dh uyh }kjk ,d tyoaqQM ls tqM+k gksrk gSA DySai dh lgk;rk ls ,d mQèokZ/j NM+
osQ vuqfn'k bl tyoaqQM dks mQij&uhps ljdk;k tk ldrk gSA jcj dh uyh osQ lkFk ,d
fiaap&dkWd tqM+h gksrh gS tks uyh esa ty osQ ry (vFkok ok;qLraHk dh yackbZ) dks fu;r
j[krh gSA uyh AB osQ vuqfn'k ,d ehVj LosQy Hkh tqM+h gksrh gSA ;g leLr midj.k ryh
esa lerydkjh isap yxs Hkkjh {kSfrt vk/kj ls tM+k gksrk gSA dkap dh uyh rFkk tyoaqQM
nksuksa esa ty Hkjk gksrk gSA tc tyoaqQM dks mQij mBkrs gSa rks uyh esa ok;qLraHk dh yackbZ
?kV tkrh gS rFkk tc uhps ys tkrs gS rks ok;qLraHk dh yackbZ c<+ tkrh gSA vc

1. midj.k dh uyh esa yxs lery ispksa rFkk fLifjV ysfoy dh lgk;rk ls vuqukn uyh
dks mQèokZ/j lek;ksftr dhft,A

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

3. fn, x, Lofj=k f}Hkqt dh vko`fr ν uksV dhft,A

(E 16.3)

(E 16.2)

fp=k  E 16.2  vuqukn uyh esa oaQiu

iz;ksx 16
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4. mQèokZ/j NM+ ij tyoqaQM dks DySai dh lgk;rk ls vf/dre mQ¡pkbZ ij fLFkr
dhft,A

izFke vuqukn fLFkfr dk fu/kZj.k

5. tyoaqQM esa bruk ty Hkfj, fd uyh esa ty dk ry mlosQ [kqys fljs rd igqapsA

6. fiap dkWd dks can dhft, rFkk mQèokZ/j NM+ ij tyoaqQM dks uhps ykb,A

7. fn, x, Lofj=k f}Hkqt dks /hjs&ls jcj iSM ls Vdjkb, vkSj fiQj mls uyh osQ 'kh"kZ
ls yxHkx 1 cm mQij jf[k,A Lofj=k f}Hkqt dh nksuksa Hkqtkvksa dks ,d osQ mQij nwljh
j[krs gq, Hkw&ry osQ lekarj jf[k, rkfd Hkqtk,¡ mQèokZ/j ry esa oaQiu djsaA uyh esa
mRiUu gks jgh èofu dks è;ku ls lqfu,A gks ldrk gS bl fLFkfr esa ;g lquk;h nsus
;ksX; u gksA

8. fiap dkWd dks cgqr /hjs&ls <hyk dhft, rFkk uyh esa ty osQ ry dks cgqr /hjs&ls
de gksus nhft, rFkk oaQiu djrs Lofj=k f}Hkqt dks vuqukn uyh osQ [kqys fljs osQ
fudV ykdj èofu dh rhozrk esa gksrh o`f} dks è;ku ls uksV dhft,A

9. iz;ksx osQ pj.k (7) rFkk (8) dks ml le; rd nksgjkb, tc rd vki uyh esa ty
osQ ry dh ml ;FkkFkZ fLFkfr rd u igq¡p tk,¡ ftl ij uyh esa mRiUu èofu dh
rhozrk vf/dre gksA ;fn ok;qLraHk dh yackbZ fuEure gS rks ;g fLFkfr ewy Loj
vFkok izFke vuqukn fLFkfr osQ rn~uq:i gSA bl fLFkfr ij fiap dkWd dks can dj
nhft, rFkk ty osQ ry vFkok uyh essa ok;qLraHk dh yackbZ l

1
 dks uksV dhft,

(fp=k E 16.2)A ;g ml le; dh vuqukn dh izFke fLFkfr dk fu/kZj.k gSA

10. izFke vuqukn fLFkfr dh iqf"V djus osQ fy, pj.k (5) ls (9) dks nksgjkb,A

11. vc] oaQiu djrs Lofj=k f}Hkqt dks fujarj uyh osQ [kqys fljs ij j[krs gq, vuqukn uyh
esa /hjs&/hjs ty dk ry mQij mBkrs gq, igyh vuqukn fLFkfr nksckjk Kkr dhft,A

f}rh; vuqukn fLFkfr dk fu/kZj.k

12. fiap dkWd dks [kksydj mQèokZ/j LVSaM ij yxs tyoaqQM dh fLFkfr dks uhps ljdkrs
gq, vuqukn uyh esa ty osQ ry dks bruk uhps ykb, fd vuqukn uyh esaa ok;qLraHk
dh yackbZ igyh yackbZ l

1
 dh yxHkx rhu xquh gks tk,A

13. vko`fr ν
1
 osQ mlh Lofj=k f}Hkqt osQ lkFk uyh esaa f}rh; vuqukn fLFkfr Kkr dhft,

rFkk ok;qLraHk dh yackbZ l
2
 fu/kZfjr dhft,A yackbZ l

2
 osQ fy, pkj ikB~;kad

yhft,µnks ty dk ry fxjrs gq, rFkk vU; nks tc uyh esa ty dk ry mQij mB
jgk gksA

14. vko`fr ν
2 
dk nwljk Lofj=k f}Hkqt ysdj fØ;kfof/ osQ pj.k (5) ls (13) dks

nksgjkb, rFkk vuqukn dh izFke rFkk f}rh; fLFkfr;ksa dk fu/kZj.k dhft,A

15. izR;sd izdj.k esa ok;q esaa èofu dk osx ifjdfyr dhft,A
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izs{k.k
1. d{k dk rki θ  = ... o C

2. izFke Lofj=k f}Hkqt dh vko`fr ν
1 
= ... Hz

3. f}rh; Lofj=k f}Hkqt dh vko`fr ν
2
 = ... Hz

lkj.kh E 16.1 vuqukn ok;qLraHkksa dh yackb;ksa dk fu/kZj.k

ifjdyu
(i) igys Lofj=k f}Hkqt osQ fy, ftldh vko`fÙk ν

1 
= ... Hz

ok;q esa èofu dk osx v
1
 = 2 ν

1
 (l

2
– l

1
) = ... ms–1

(ii) nwljs Lofj=k f}Hkqt osQ fy, ftldh vko`fÙk ν
2 
= ... Hz

ok;q esa èofu dk osx v
2
 = 2ν

2
  (l

2
–l

1
)  = ... ms–1

budk vkSlr osx v  izkIr dhft,A

ifj.kke

d{k rki ij èofu dk osx 11 2 ms
2

–v  + v
= ... 

lko/kfu;k¡
1. lerydkjh ispksa }kjk vuqukn uyh dks mQ?okZ/j cukuk pkfg,A

2. iz;ksx dks dksykgy eqÙkQ ifjos'k esa djuk pkfg, rkfd vuqukn fLFkfr dh mfpr igpku
gks losQA

3. Lofj=k f}Hkqt dks jcj iSM ij cgqr /hjs&ls Vdjkuk pkfg,A

iz;ksx 16

mi;ksx fd, x,
Lofj=k f}Hkqt dh

vko`fÙk

Ø-
la-

izFke vuqokn fLFkfr osQ fy,
uyh esa tyLraHk dh yackbZ l

1

f}rh; vuqokn fLFkfr osQ fy,
uyh esa tyLraHk dh yackbZ l

1

ty dk
Lrj fxjrs
gq,

ty dk
Lrj Åij
p<+rs gq,

ekè;
yackbZ
l
1
 (cm)

ty dk
Lrj fxjrs
gq,

ty dk
Lrj Åij
p<+rs gq,

ekè;
yackbZ
l
2
 (cm)

ν
1
  = .. Hz

ν
2
  = .. Hz

1
2

1
2
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4. vuqukn uyh esa ty osQ Lrj dk ?kVuk vFkok c<+uk cgqr /hjs&/hjs gksuk pkfg,A

5. Lofj=k f}Hkqtksa dh vko`fÙk;ksa dk p;u bl izdkj fd;k tkuk pkfg, fd vuqukn uyh
osQ ok;qLraHk esa nks vuqukn voLFkk,¡ izkIr dh tk loasQA

6. oaQiu djrs Lofj=k f}Hkqt dks vuqukn uyh osQ 'kh"kZ ls yxHkx 1 cm mQij j[kuk
pkfg,A fdlh Hkh fLFkfr esa bls uyh dks Li'kZ ugha djuk pkfg,A

7. oaQiu djrs Lofj=k f}Hkqt dh nksuksa Hkqtk,¡ ,d&nwljs osQ mQij RkFkk Hkw&ry osQ lekarj
gksuh pkfg, rkfd uyh esa oaQiu mQèokZ/j izos'k djsA

8. iz;ksx dh vof/ esa d{k rki nks&rhu ckj uksV djuk pkfg, rFkk mudk vkSlr eku
Kkr djuk pkfg,A

=kqfV;ksa osQ Ïksr
1. uyh osQ Hkhrj dh ok;q iw.kZr% 'kq"d u gks rFkk uyh esa tyok"i dh mifLFkfr osQ dkj.k

ok;qLraHk èofu osQ osx dk oqQN vf/d eku n'kkZ ldrk gSA

2. vuqukn uyh osQ vuqizLFk ifjPNsn dk {ks=kiQy gj ¯cnq ij ,dleku gksuk pkfg,A

3. dejs esa ok;q izokg ugha gksuk pkfg,A

ifjppkZ
1. f}rh; vuqukn dh fLFkfr esa èofu dh izcyrk izFke vuqukn dh fLFkfr dh rqyuk esa

de gksrh gSA ge bl iz;ksx esa vuqukn dh nks fLFkfr;k¡ vaR; la'kks/u ls cpus osQ fy,
Kkr djrs gSaA ijarq bl iz;ksx dks izFke vuqukn fLFkfr Kkr djosQ mldh vuqukn yackbZ
esa vaR; la'kks/u e = 0.6r dk vuqiz;ksx djosQ Hkh laiUu fd;k tk ldrk gSA

2. fdlh fn, x, Lofj=k f}Hkqt osQ fy, f}rh; vuqukn esa ok;qLRkaHk dh yackbZ esa ifjorZu
gksus ij èofu dh vko`fr] rjax nS?;Z rFkk osx esa dksbZ ifjorZu ugha gksrkA vr% f}rh;
vuqukn izFke vuqukn dk vf/Lojd ugha gSA

Lo&ewY;kadu
1. D;k èofu dk osx rki ij fuHkZj djrk gS\ ;fn gk¡] rks laca/ fyf[k,A

2. D;k gksxk] ;fn vuqukn uyh mQèokZèkj ugha gS\

3. bl iz;ksx esa vuqukn osQ fy, mÙkjnk;h ifj?kVuk dk uke fyf[k,A

4. nSfud thou ls vuqukn osQ dksbZ vU; nks mnkgj.k nhft,A
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lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1. vuqukn uyh esa vaR; la'kks/u ifjdfyr dhft,A

2. fofHkUu O;kl dh vuqukn ufy;ksa ds fy, vaR; la'kks/uksa dh rqyuk dhft, rFkk
uyh osQ O;kl ,oa vaR; la'kks/u ds chp laca/ dk vè;;u dhft,A

3. mijksÙkQ iz;ksx dks nksuksa fljksa ij [kqyh uyh osQ lkFk dhft,A

iz;ksx 16
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mís';
feJ.k fof/ }kjk fn, x, (i) Bksl rFkk (ii) nzo dh fof'k"V mQ"ek /kfjrk fu/kZfjr djukA

midj.k rFkk lkexzh

<Ddu] foyksM+d rFkk jks/h vkPNnu lfgr dkWij oSQyksjhehVj (<Ddu esa foyksMd osQ

lkFk&lkFk FkekZehVj dks Vk¡xus dk izko/ku gksuk pkfg,)] nks FkekZehVj (0 °C ls 100 °C

;k 110 °C ftuosQ vYirekad 0.5 °C gksa), ihry@rk¡ck@LVhy@,syqfefu;e /krq dk Bksl

fl¯yMj tks fn, nzo vFkok ty esa foys; u gks] fn;k x;k nzo] nks chdj (100 mL rFkk

250 mL)] xje djus dh ;qfDr (ghVj@rIrIysV] xSl cuZj)] HkkSfrd rqyk] dekuhnkj rqyk]

ckV isVh (va'k ckVkas lfgr)] izcy /kxk (25-30 cm yack) ty] iz;ksx'kkyk LVSaM] f=kikn

LVSaM] rkj dh tkyhA

fl¼kar
nzO;eku m rFkk fof'k"V mQ"ek /kfjrk s osQ fdlh ̄ iM osQ rki esa tc ∆t dh fxjkoV@o`f¼
gksrh gS rks mlosQ }kjk [kksbZ mQ"ek@izkIr mQ"ek ∆Q dks bl izdkj O;Dr fd;k tkrk gS&

∆Q = ms ∆ t

fof'k"V mQ"ek /kfjrk& ;g mQ"ek dh og ek=kk gS tks fdlh inkFkZ osQ ,dkad nzO;eku osQ rki
esa 1°C (vFkok 1K) dh òf¼ djus osQ fy, vko';d gksrh gSA bldk ek=kd Jkg–1 K–1 gSA

oSQyksjhfefr dk fl¼kar& tc fofHkUu rkiksa osQ ̄ iM rkih; laioZQ essa yk, tkrs gSa rks rkih;
lkE; esa mPp rki osQ ¯iM }kjk [kksbZ mQ"ek dh ek=kk fuEu rki osQ ¯iM }kjk izkIr mQ"ek
dh ek=kk osQ cjkcj gksrh gS] ;fn bl fudk; }kjk ifjos'k esa Å"ek dk dksbZ ßkl u gksA

(a) feJ.k fof/ }kjk fn, x, Bksl dh fof'k"V mQ"ek /kfjrk dk fu/kZj.kA

dk;Zfof/
1. HkkSfrd rqyk dks lek;ksftr dhft, vkSj ;g lqfuf'pr dhft, fd blesa 'kwU;kad =kqfV

u gksA

2. HkkSfrd rqyk@dekuhnkj rqyk }kjk [kkyh oSQyksjhehVj dks foyksM+d o <Ddu lfgr

(E 17.1)

ç;ksx 17
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rkSfy,A lqfuf'pr dhft, fd oSQyksjhehVj lki+ Q  o 'kq"d gksA oSQyksjhehVj dk nzO;eku
m

1
 uksV dhft,A oSQyksjhehVj esa ty Hkfj,A ;g lqfuf'pr dhft, fd DSQyksjhehVj esa

Hkjs ty dh ek=kk fn, x, Bksl dks Mqcksus osQ fy, i;kZIr gksA oSQyksjhehVj dks ty]
foyksM+d rFkk <Ddu lfgr rkSydj bldk nzO;eku m

2
 uksV dhft,A oSQyksjhehVj dks

blosQ jks/h vkoj.k esa jf[k,A

3. Bksl dks ty esa Mqcksb, vkSj bls ty ls fudkydj Hkyh&Hkk¡fr >Vfd, rkfd blosQ
i`"B ls fpidk ty gV tk,A HkkSfrd rqyk ls bl xhys Bksl dks rksfy, rFkk bldk
nzO;eku m

3
 uksV dhft,A

4. Bksl dks chp esa /kxs ls ck¡f/,A ;g lqfuf'pr dhft, fd /kxs ls mBkus ij Bksl mQij
mB tk,xk rFkk fiQlysxk ughaA fp=k E 17.1 esa n'kkZ, vuqlkj f=kikn LVSaM ij j[kh
rkj dh tkyh ij 250 mL dk chdj jf[k,A bl chdj dks ty ls yxHkx vk/k
Hkfj,A vc /kxs osQ nwljs fljs dks iz;ksx'kkyk LVSaM esa cka/dj Bksl dks chdj esa Hkjs
ty esa bl izdkj Mqcksb, fd Bksl ty esa iwjk Mwc tk, vkSj ty osQ i`"B ls
de&ls&de 0.5 cm uhps jgsA ty dks mlesa yVosQ Bksl lfgr xje djuk vkjaHk
dhft, ¹fp=k E 17.1 (a)ºA

5. FkekZehVj dk vYirekad Kkr dhft,A oSQyksjhehVj esa Hkjs ty dk rki ekfi,A ty
dk rki t

1
 uksV dhft,A

6. chdj osQ ty dks 5-10 feuV rd mcyus nhft,A nwljs FkekZehVj ls ty dk rki
t
2
 ekfi, rFkk bls uksV dhft,A Bksl dks mlls ca/s /kxs&ls idM+dj chdj ls

ckgj fudkfy, rFkk blls fpiosQ ty dks Bksl ls >Vddj gVkb, rFkk rRdky

fp=k  E 17.1  fdlh fn, x, Bksl dh fof'k"V Å"ek /fjrk Kkr djus osQ fy, izk;ksfxd O;oLFkk

(a)

iz;ksx 17

FkekZehVj
(0 C-100 C) 0.5 C

o o O

rk¡cs dk foyksM+d

isQYV ;k d¡kp osQ js'ks

ckg~; vkoj.k

oSQyksjhehVj

ty

dk va'kkadu

(b)

cká vkoj.k

-
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gh mls oSQyksjhehVj osQ ty esa Mkydj bldk <Ddu rqjar can dj nhft,
¹fp=k E 17.1 (b)ºA oSQykjhehVj osQ ty dks foyksM+d ls fgykb,A ,d ckj lkE;
fLFkfr vkus ij vFkkZr~ feJ.k dk rki fu;r gksus ij oSQyksjhehVj esa Hkjs ty dk rki
uksV dhft,A ml rki dks t

3
 osQ :i esa fjdkWMZ dhft,A

izs{k.k
foyksM+d lfgr oSQyksjhehVj dk nzO;eku (m

1
) = ... g

foyksM+d rFkk ty lfgr oSQyksjhehVj dk nzO;eku (m
2
) = ... g

Bksl dk nzO;eku (m
3
) = ... g

ty dk vkjafHkd rki (t
1
) = ... °C = ... K

mcyrs ty esa Bksl dk rki (t
2
) = ... °C = ... K

feJ.k dk rki (t
3
) = ... °C = ... K

oSQyksjhehVj osQ inkFkZ dh fof'k"V mQ"ek /kfjrk s
1
 = ... Jkg–1 °C–1 (Jkg–1 K–1)

ty dh fof'k"V mQ"ek /kfjrk (s) = Jkg–1 K–1

ifjdyu
1. oSQyksjhehVj esa ty dk nzO;eku (m

2
 – m

1
) = ... g = ... kg

2. ty rFkk oSQyksjhehVj osQ rki esa ifjorZu (t
3
 – t

1
) = ... °C

3. Bksl osQ rki esa ifjorZu (t
2
 – t

3
) = ... °C

t
2
 ls t

3 
rd BaMk gksus esa Bksl }kjk nh xbZ mQ"ek

= t
1
 ls t

3
 rd rki o`f¼ esa ty }kjk yh xbZ mQ"ek + t

1
 ls t

3 
rd rkio`f¼ esa

oSQyksjhehVj }kjk yh xbZ mQ"ek

m
3
s

o
 (t

2
 – t

3
) = (m

2
 – m

1
) s (t

2
 – t

1
) + m

1
s

1
 (t

3
 – t

1
)

( )− − + −
=

−

2 1 2 1 1 1 3 1

o

3 2 3

m m s(t t ) m s (t t )
s

m (t t )
 = ... J kg–1 °C–1

(b) feJ.k fof/ }kjk fn, x, nzo dh fof'k"V mQ"ek /kfjrk dk fu/kZj.k

dk;Zfof/
1. HkkSfrd rqyk dks lek;ksftr dhft, rFkk ;g lqfuf'pr dhft, fd mlesa 'kwU;kad =kqfV

u gksA
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2. HkkSfrd rqyk@dekuhnkj rqyk }kjk [kkyh oSQyksjhehVj dks foyksM+d o <Ddu lfgr
rkSfy,@lqfuf'pr dhft, fd oSQyksjhehVj lkiQ ,oa 'kq"d gksA oSQyksjhehVj dk nzO;eku
m

1
 uksV dhft,A oSQyksjhehVj esa fn;k x;k nzo Hkfj,A ;g lqfuf'pr dhft, fd

oSQyksjhehVj esa Hkjs nzo dh ek=kk fn, x, Bksl dks Mqcksus osQ fy, i;kZIr gksA
oSQyksjhehVj dks nzo] foyksM+d rFkk <Ddu lfgr rksydj bldk nzO;eku m

2
 uksV

dhft,A  oSQyksjhehVj dks blosQ jks/h vkoj.k esa jf[k,A

3. Kkr fof'k"V mQ"ek /kfjrk dk /kfRod fl¯yMj ysdj bls ty esaa Mqckb, vkSj fiQj
ty ls fudkydj bl Hkyh&Hkk¡fr >Vfd, rkfd blosQ i`"B ls ty gV tk,A  HkkSfrd
rqyk ls bl xhys Bksl dks rkSfy, rFkk bldk nzO;eku m

3
 uksV dhft,A

4. Bksl dks chp esa /kxss ls dldj ckaf/,A  lqfuf'pr dhft, fd /kxs ls mBkus ij Bksl
fcuk fiQlys mQij mB tk,xkA fp=k E 17.1 (a) esa n'kkZ, vuqlkj f=kikn LVSaM ij j[kh
rkj dh tkyh ij 250 mL dk chdj jf[k,A bl chdj dks ty ls yxHkx
vk/k Hkfj,A vc iz;ksx'kkyk LVSaM ls /kxs osQ nwljs dks ck¡/dj Bksl dks chdj esa Hkjs
ty esa bl izdkj Mqckb, fd Bksl ty esa iwjk Mwck jgs vkSj ;g ty osQ i`"B ls
de&ls&de 0.5 cm uhps gksA ty dks mlesa yVosQ Bksl lfgr xje djuk vkjaHk
dhft, ¹fp=k E 17.1 (a)ºA

5. FkekZehVj dk vYirekad Kkr dhft,A oSQyksjhehVj esa Hkjs nzo dk rki ekfi,A nzo dk
rki t

1
 uksV dhft,A

6. chdj osQ ty dks 5-10 feuV rd mcyus nhft,A nwljs FkekZehVj ls ty dk rki
t
2
 ekfi, rFkk bls uksV dhft,A Bksl dks mlls ca/s /kxs&ls idM+dj chdj ls ckgj

fudkfy, rFkk Bksl dks >Vddj blosQ i`"B ls fpiosQ ty dks gVkb, rFkk rRdky
gh bls oSQyksjhehVj osQ nzo esa Mkydj rqjar <Ddu dks can dj nhft, ¹fp=k E 17.1 (b)ºA
oSQyksjhehVj osQ nzo dks foyksM+d ls fgykb,A feJ.k dk rki fu;r gksus ij tSls gh
rkih; lkE;koLFkk vk tk, nzo dk rki ekfi, rFkk bl rki t

3
 osQ :i esa uksV dhft,A

isz{k.k
foyksM+d lfgr oSQyksjhehVj dk nzO;eku (m

1
) = ... g

nzo lfgr oSQyksjhehVj dk nzO;eku (m
2
) = ... g

Bksl dk nzO;eku (m
3
) = ... g

nzo dk vkjafHkd rki (t
1
) = ... °C = ... K

mcyrs ty esa Bksl dk rki (t
2
) = ... °C = ... K

feJ.k dk rki (t
3
) = ... °C = ... K

oSQyksjhehVj osQ inkFkZ dh fof'k"V mQ"ek /kfjrk s
1

= ... Jkg–1 °C–1 (Jkg–1 K–1)

Bksl dh fof'k"V mQ"ek /kfjrk (s) = ...  Jkg–1 K–1

iz;ksx 17
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ifjdyu
1. oSQyksjhehVj esa nzo dk nzO;eku (m

2
 – m

1
) = ... g = ...kg

2. nzo rFkk oSQyksjhehVj osQ rki esa ifjorZu (t
3
 – t

1
) = ... °C

3. Bksl osQ rki esa ifjorZu (t
2
 – t

3
) = ...°C = ... K

t
2
 ls t

3 
rd BaMk gksus esa Bksl }kjk nh xbZ mQ"ek

= t
1
 ls t

3
 rd rki o`f¼ esa ty }kjk yh xbZ mQ"ek + t

1
 ls t

3 
rd rkio`f¼ esa

oSQyksjhehVj }kjk yh xbZ mQ"ek

m
3
s

o
 (t

2
 – t

3
) = (m

2
 – m

1
) s (t

2
 – t

1
) + m

1
s

1
 (t

3
 – t

1
)

− − −
=

− −

3 0 2 3 1 1 3 1

2 1 2 1

m s (t t ) m s (t t )
s

(m m ) (t t )
 = ... J kg–1 °C–1

ifj.kke
(a) izk;ksfxd =kqfV;ksa dh lhek esa fn, x, Bksl dh fof'k"V mQ"ek /kfjrk ... Jkg–1 K–1

(b) izk;ksfxd =kqfV;ksa dh lhek esa fn, x, nzo dh fof'k"V mQ"ek /kfjrk ... Jkg–1 K–1

lko/kfu;k¡
1. HkkSfrd rqyk lgh :i ls pkyw fLFkfr esa gksuh pkfg, rFkk ;g lqfuf'pr dhft, fd

mlesa 'kwU;kad =kqfV u gksA

2. nksuksa FkekZehVjksa dk ifjlj rFkk vYirekad leku gksuk pkfg,A

3. mi;ksx fd;k tkus okyk Bksl izk;ksfxd nzo osQ lkFk jklk;fud vfHkfØ;k djus okyk
ugha gksuk pkfg,A

4. oSQyksjhehVj dks lnSo jks/h vkoj.k esa rFkk mQ"ek lzksr ls i;kZIr nwjh ij j[kk tkuk
pkfg,A mls lh/s /wwi esaa Hkh ugha j[kuk pkfg, rkfd og ifjos'k ls dksbZ mQ"ek
vo'kksf"kr u djsA

5. xje Bksl dks vR;ar 'kh?kzrk ls LFkkukarfjr djuk pkfg, rkfd mldk rki ogh jgs tks
nzo essa fxjus ls iwoZ uksV fd;k x;k FkkA

6. oSQyksjhehVj esa Hkjs nzo esa Bksl dks fxjkrs le; nzo Nyduk ugha pkfg,A ;g ijke'kZ
fn;k tkrk gS fd Bksl dks /kxs dh lgk;rk ls /hjs&/hjs nzo esa Mqcks;k tkuk pkfg,A

7. rki ekirs le; FkekZehVj lnSo mQèokZ/j gksuk pkfg,A n`'; js[kk dks lnSo FkekZehVj
esa ikjs osQ ry osQ yacor j[krs gq, gh rki dh eki ysuh pkfg,A
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=kqfV;ksa osQ Ïksr
1. fofdj.k osQ dkj.k mQ"ek {kfr dks iw.kZr% lekIr ugha fd;k tk ldrkA

2. Bksl dks oSQyksjhehVj esa LFkkukarfjr djrs le; gksus okyh mQ"ek {kfr dk ys[kk ugha
fn;k tk ldrk gSA

3. ;|fi FkekZehVj esa Hkjs ikjs dh fof'k"V mQ"ek /kfjrk de gksrh gS rFkkfi ;g oqQN mQ"ek
vo'kksf"kr djrk gSA

4. nzO;eku rFkk rki dh eki esa oqQN =kqfV;k¡ gks ldrh gSaA

ifjppkZ
1. mcyrs ty esa j[ks Bksl dks oSQyksjhehVj esa Hkjs nzo esa LFkkukarfjr djrs le; oqQN

mQ"ek {kfr gks ldrh gSA xeZ Bksl dks oSQyksjhehVj esa Mkyus rFkk <Ddu can djus esa
oqQN le; yxus osQ dkj.k Hkh oqQN mQ"ek {kfr gks ldrh gSA

2. gks ldrk gS fd oSQyksjhehVj dk jks/h vkoj.k iw.kZr% jks/h u gksA

3. oSQyksjhehVj] oSQyksjhehVj vkSj nzo rFkk Bksl osQ nzO;ekuksa dh ekiksa esa =kqfV osQ dkj.k
nzo dh fof'k"V mQ"ek /kfjrk osQ ifjdyu ij izHkko iM+ ldrk gSA

4. rki ekiu esa =kqfV osQ dkj.k Hkh nzo dh fof'k"V mQ"ek /kfjrk dk ifjdyu izHkkfor
gks ldrk gSA

5. ;|fi /krq dk VqdM+k mcyrs ty esa j[kk gksrk gS rFkkfi ;g laHko gS fd mldk rki
;FkkFkZ esa mcyrss ty osQ rki osQ cjkcj u gksA

Lo&ewY;kadu
1. ty rqY;kad D;k gksrk gS\

2.  ge lkekU;r% rk¡cs dk oSQyksjhehVj D;ksa mi;ksx djrs gSa\

3.  rki ekius ls iwoZ ge oSQyksjhehVj esa Hkjs nzo dks foyksfM+r D;ksa djrs gSa\

4.  D;k fof'k"V mQ"ek /kfjrk ,d fu;r jkf'k gS\

5.  rkih; lkE; D;k gksrk gS\

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

;fn gesa Bksl ,oa nzo dh fof'k"V mQ"ek /kfjrk,¡ Kkr gksa rks ge oSQyksjhfefr dk fl¼kar
lR;kfir dj ldrs gSaA
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