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\mw apºv ]Tn-®Xv

$ {Zhy-Øn\v Jcw, {Zmh-Iw, hmX-Iw, πmkva F∂nßs\ \mev Ah-

ÿ-Iƒ D≠v.

$ Hcp ]Zm¿Y-Øn-e-S-ßn-bn-cn-°p∂ {Zhy-Øns‚ Afhv BWv amkv.

$ {Zhy-Øn\v ÿnXn-sN-øm≥ Bh-iy-amb CS-amWv hym]vXw.

$ {Kmw tamfn-Iyp-em¿ amkns\ Hcp {Kmw tamƒ F∂p ]d-bp-∂p.

$ Ne\ kzmX-{¥y-ap≈ X≥am-{X-Iƒ ]c-kv]cw Ie-cp-∂-Xn-s\ Un^yq-

j≥ F∂p ]d-bp-∂p.

$ Dujvamhp IqSp-tºmƒ X∑m-{X-I-fpsS KXn-tIm¿Pw IqSp-∂p.

hmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒ2
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hmX-I-\n-b-a-ßƒ

sFkv, Pew, \ocmhn F∂nh \nßƒ°v

hfsc ]cn-Nn-X-am-Wv.  Ch Ahÿm am‰-

Øn\p hnt[-b-hp-am-W-t√m.  Fß-s\-bmWp

\ocmhn Pe-am-Ip-∂Xv?  Pew sFkm-Ip-

∂tXm?  sFkns\ Pe-am-°m≥ F¥mWp

sNtø-≠Xv?  Cu Ah-ÿ-Iƒ ]c-kv]cw

am‰m≥ \nßƒ F¥p sNøpw?

Cßs\ Ah-ÿm-t`Zw kw -̀hn-°p-tºmƒ

Ah-bnse X∑m-{X-I-fpsS {Iao-I-c-W-Øn\v

F¥p am‰-amWv D≠m-Ip-∂Xv F∂p t\m°mw.

Jcw, {Zmh-Iw, hmXIw F∂n-h-bnse X∑m-

{X-I-fpsS {Iao-I-c-W-Øns‚ Hcp GI-tZ-i-cq]w

Xmsg sImSp-Øn-cn-°p-∂p. (Nn{Xw 2.1)

Jcw {ZmhIw hmXIw

Nn{Xw 2.1

$ aq∂v Ah-ÿ-I-fnepw X∑m{XIfpsS -{I-ao-

I-cWw Hcp-t]m-se-bmtWm?

$ GXv Ah-ÿ-bn-emWv X∑m-{X-Iƒ hfsc

ASpØp ImWp-∂Xv?

$ X∑m-{X-Iƒ XΩn-ep≈ AIew G‰hpw IqSp-

X-ep-≈Xv GXn-emWv?

hmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒ

\ap°p ]cn-Nn-X-amb ]e {]Xn-`m-k-ßƒ°pw ImcWw A¥-co-£-Øn¬ \nd-

™p-\n¬°p∂ hmX-I-ß-fm-Wv.  CSn-bpsS i_vZw \mw tIƒ°p-∂Xpw BIm-i-

Øn-eqsS hnam\w k©-cn-°p-∂Xpw IS¬°m‰v D≠m-Ip-∂Xpsams° A¥-co£

hmX-I-ß-fpsS Nne `uXnI KpW-ßƒ Imc-W-am-Wv.  a¿Zw, Dujvamhv F∂n-h-

tbmSv Jcw, {Zmh-Iw, hmXIw F∂o Hmtcm Ah-ÿ-bn-sebpw ]Zm¿Yßƒ hn`n∂

coXn-bn-emWv {]Xn-I-cn-°p-∂-Xv.  km{µX, KXn-tIm¿Pw, \n›nX hym]vX-Øn¬

AS-ßn-bn-cn-°p∂ X∑m-{X-I-fpsS FÆw F∂n-h-bnse hyXn-bm-\-amWv Cu hyXym-

k-Øn\p Imc-Ww.  hmX-Im-h-ÿ-bn-ep≈ \nc-h[n ]Zm¿Y-ßƒ ck-X-{¥-Øn¬

ssIImcyw sNøs∏Sp∂p-≠v.  AXn-\m¬ hmX-I-ß-fpsS s]mXp kz`m-h-ß-sf-°p-

dn-®p≈ \nb-a-ßfpw Ah Af-°m-\p≈ ]e Af-hp-Ifpw ck-X-{¥-⁄-∑m¿ cq]o-

I-cn-®ncn°p-∂p.  hn`n∂ kml-N-cy-ß-fn¬ hmX-I-ßƒ Fßs\ s]cp-am-dp∂p

F∂p \nco-£n®v hmX-I-Øns‚ KpW-ßfpambn CXns\ _‘n-∏n-®mWv Cu \nb-

a-ßƒ cq]o-I-cn-®n-cn-°p-∂-Xv.  Ch-bpsS ASn-ÿm-\-Øn¬, ck-X{¥ ]co-£-W-

ß-fn¬ hmX-I-ßƒ D]-tbm-Kn-°p-tºmgpw DXv]m-Zn-∏n-°-s∏-Sp-tºmgpw D≠m-Ip∂

am‰-ßƒ hni-Zo-I-cn-°m≥ Ign-bpw.  Cu \nb-a-ßsf ASn-ÿm-\-am-°n-bp≈ Af-

hp-Iƒ D]-tbm-Kn-®mWv cmk-{]-h¿Ø\w hni-ZoIcnt°-≠-Xv.



A[ymbw 2

22 ck-X{¥w

$ GXv Ah-ÿ-bn-emWv X∑m-{X-Iƒ XΩn-

ep≈ BI¿j-W-_ew G‰hpw Ipdhv?

G‰hpw IqSnb BI¿j-W-_-e-ap-≈tXm?

F¥psIm≠v?

$ hmX-Iw, {Zmh-Iw, Jcw F∂o aq∂-h-ÿ-I-

fn-ep-ap≈ X∑m-{X-I-fpsS Ne-\-kzm-X{¥yw

Xmc-Xayw sNbvXv A\p-am-\-ßƒ tcJ-s∏-

Sp-Øp-I.

$ \ocm-hn-bn-em-tWm, sFkn-emtWm thK-

Øn¬ Un^yq-j≥ \S-°pI?  X∑m-{X-I-fpsS

Ne\ kzmX-{¥y-hp-ambn _‘-s∏-SpØn hni-

Zo-I-cn-°mtam?

$ Ne-\-kzm-X{¥yw hfsc IqSp-X-emWv

$ X∑m-{X-Iƒ XΩn-ep≈ BI¿j-W-_ew

IqSp-X-em-Wv.

$ X∑m-{X-Iƒ XΩn-ep≈ BI¿j-W-_ew

hfsc Ipd-hm-Wv.

Htc FÆw Pe-X-∑m-{X-Iƒ Jcw, {Zmh-

Iw, hmXIw F∂o Ah-ÿ-I-fn¬ \ne-

\n¬°p-tºm-gp≈ X∑m-{X-I-fpsS {Iao-I-cWw

kqNn-∏n-°p∂ Nn{Xw 2.2 {i≤n-°q.

C\n Xmsg sImSp-Øn-cn-°p∂ {]kvXm-

h-\-I-fn¬ \n∂p hmX-I-ßƒ°pam{Xw tbmPn-

®h sXc-s™-SpØv Fgp-Xp-I.

$ X∑m-{X-Iƒ°v Ne-\-kzm-X{¥yw Ipd-hmWv

$ X∑m-{X-Iƒ XΩn-ep≈ AIew hfsc IqSp-

X-em-Wv.

$ X∑m-{X-Iƒ hfsc ASpØv ÿnXn-sN-

øp∂p

$ X∑m-{X-Iƒ°v Hcp ]cn-[n-hsc Ne\ kzmX-

{¥y-ap≠v

Jcw {ZmhIw hmXIw

Nn{Xw 2.2

$ aq∂-h-ÿ-I-fnepw D≈ Xpey FÆw X∑m-

{X-Iƒ Dƒs°m-≈p∂ hym]vXw Xpey-

amtWm?  GX-h-ÿ-bn-emWv hym]vXw

IqSp-X¬?

$ Hcp bqWn‰v hym]vX-Ønse ]Zm¿Y-

Øns‚ amkn-s\-bmWp km{µX (density)
F∂p ]d-bp-∂-sX∂p \nßƒ°-dn-bmw.

2 g  ]Zm¿YØns‚ Jcw, {Zmh-Iw, hmXIw

F∂o Ah-ÿ-I-fnse hym]vXw bYm-

{Iaw 4, 4.6, 400 an.-en. hoX-am-Wv.  Ch-

bpsS km{µX Is≠Øn Xmc-Xayw

sNbvXv ]´nI- (2.1)¬ Fgp-Xq.
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Jcw {ZmhIw hmXIw

Jc-tØ-°mƒ

km{µX Ipdhv

]´nI 2.1

Jcw, {Zmh-Iw, hmXIw F∂o Ah-ÿ-I-

fn¬ hmX-I-Øn\p km{µX G‰hpw Ipd-™n-

cn-°m-\p≈ ImcWw hni-I-e\w sNbvXv

kb≥kv Ub-dn-bn¬ Fgp-Xq.

AS-®n´ apdn-bn¬sh®v Hcp kpK-‘-{Z-hy-

Øns‚ Ip∏n Xpd-∂m¬ AXns‚ K‘w Np‰pw

hym]n-°m-dp-≠-t√m.  apdn AS-®-Xn-\m¬ hmbp

]pd-tØ°p t]mIp-∂n-√. At∏mƒ FhnsS-

bmWv Cu kpK-‘-{Z-hy-Øns‚ X∑m-{X-Iƒ

ÿnXn sNøp-I?  hmX-Imh-ÿ-bn-ep≈ hmbp

X∑m-{X-Iƒ°n-S-bv°p≈ Hgn™ ÿeØv

(space) a‰p X∑m-{X-Iƒ°p ÿnXn sNøm≥

Ign-bp-sa-∂¿Yw.

]m{X-Øn¬ AS-®psh®ncn-°p-∂ Hcp

hmXIw k¶-ev]n-°p-I.

hmXI X∑m-{XIƒ XΩnep≈ AIew

hfsc IqSp-X-em-sW∂p \nßƒ a\- n-em-°n.

At∏mƒ Ch XΩnep≈ ]c-kv]c

BI¿jW_e-Øns‚ Afhv Fß-s\-bm-bn-

cn°pw?  XnI®pw kzX-{¥-am-bn-cn-°p∂  Cu

X∑m-{X-Iƒ F√m `mK-tØ°pw {Ia-c-ln-X-

ambn Nen-°p-tºmƒ hmXI X∑m-{X-Iƒ

XΩnepw ]m{X-Øns‚ Dƒ`n-Øn-bp-ambpw Iq´n-

bn-Sn-°pw.  `nØn-bp-am-bp≈ Iq´n-bn-Sn-bpsS

^e-ambn `nØn-bn¬ _ew {]tbm-Kn-°-s∏-

Sp-at√m.  (Nn{Xw 2.3)

Cßs\ bqWn‰v hnkvXo¿W-Øn¬ A\p-

`-h-s∏-Sp∂ _e-amWv hmX-I-a¿Zw (gas
pressure).  km[m-c-W-bmbn a¿Zw {]kvXm-hn-

°p-∂Xv A¥-co£a¿Zw (atm) F∂ bqWn-

‰n-em-Wv.

Dujvamhv IqSp-tºmƒ X∑m-{X-I-fpsS

KXn-tIm¿P-Øn-s\¥p kw`-hn°pw?  Iq´n-

bn-Sn-bpsS FÆhpw BLm-Xhpw IqSptam

Ipd-bptam?  a¿Z-Øn\v F¥p kw`-hn-°pw?

C\n ]d-bp∂ kml-N-cy-ß-fn¬  hmX-I-

a¿Z-Øn-ep-≠m-Ip∂ am‰w X∑m-{X-Iƒ XΩn-

ep≈ AI-e-hp-ambn _‘-s∏-SpØn N¿®

sNbvXp Ipdn∏p Xbm-dm-°q.

$ hym]vXw Ipd-bp-∂p.

$ hmX-I-X-∑m-{X-I-fpsS FÆw IqSp-∂p

hmbp \nd-™n-cn-°p∂ Hcp kndn-©ns‚

t\mkn¬ AS®p]nSn®v ]nÃ-Wn¬ Hcp _ew

(_m-ly-a¿Zw) {]tbm-Kn®p t\m°q.  CtX

]co-£Ww kndn-©n¬ {ZmhIw \nd®pw

\∂mbn s]mSn® Jc-hkvXp \nd®pw

Bh¿Øn-°q.  \nßƒ \nco-£n® Imcy-ßƒ

kb≥kv Ub-dn-bn¬ Ipdn-®p-sh-bv°q.

GX-h-ÿ-bn-emWv a¿Zw {]tbm-Kn-®-

t∏mƒ hym]vXw Ipd-™-Xv?  AXn-\p≈

ImcWw X∑m-{X-Iƒ XΩn-ep≈ AI-e-hp-ambn

_‘-s∏-SpØn hni-I-e\w sNøq.

a¿Zw {]tbm-Kn -®m¬ hmX-I-ß-fpsS

hym]vXw Ipd-bp-sa∂p t_m[y-s∏-´-t√m.

Dujvamhv IqSp-tºmƒ KXn-tIm¿Pw IqSp-

sa∂pw X∑m-{X-I-fpsS {Ia-c-ln-X-amb Ne\w

IqSp-sa∂pw \nßƒ a\-kn-em°n.  Dujvamhv

Ipd -®mtem?  H∏w Db¿∂ _mly-k-

Ω¿ZwIqSn {]tbm-Kn-®mtem? C\n ]d-bp-∂-

h-bpsS ASn-ÿm-\-Øn¬ N¿® sNbvXp \nK-

a-\-ßƒ tcJ-s∏-Sp-Øq.

$ X∑m-{X-I-fpsS KXn-tIm¿Pw

$ X∑m-{X-I-fpsS Ne\w

→

→→→↔↔↔↔↔↔→→→

Nn{Xw 2.3
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$ X∑m-{X-I-fpsS {Ia-cm-lnXyw

$ X∑m-{X-Iƒ XΩn-ep≈ AIew

hmXI X∑m-{X-Iƒ IqSp-X¬ ASp-°p-

Ibpw X∑m-{Xm-N-e\w Ipd-bp-Ibpw sNøp-

tºmƒ Ah-bpsS X∑m-{X-Iƒ°v {Zmh-I-ß-

fnse AtX {Iao-I-c-W-am-hpw.  AXn-\m¬

hmX-I-ßsf {Zho-I-cn-°m≥ km[n-°pw.

s]t{Sm -fnbw hmX-Iw, Atam-Wn-b,

tdm°‰v C‘-\-amb ssl{U-P≥, apX-em-bh

{Zmh-I-cq-]-Øn-em-°m≥ km[n-°p-∂-sX-¥p-

sIm-≠msW∂p a\- n-em-bt√m?

hmX-I-ßƒ {Zho-I-cn®v D]-tbm-Kn-°p∂

IqSp-X¬ kµ¿`-ßƒ Is≠Øn kb≥kv

Ub-dn-bn¬ enÃp sNøp-I.

hmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒhmX-I-\n-b-a-ßƒ

hmX-I -Øns‚ khn -ti-j-X -I -fmb

a¿Zhpw Dujvamhpw hym]vXhpw, ]c-kv]cw

_‘-ap-≈-h-bm-sW∂p apºp ]d™ Imcy-

ß-fn¬\n∂p a\- n-em-°mw.  Cu ]c-kv]-c-

_‘w hni-Zo-I-cn-°p∂ \nb-a-ß-fmWv hmX-

I-\n-b-a-ßƒ (gas laws).

t_mbn¬ \nbaw

knen≠dn¬ \nd-®n-cn-°p∂ hmX-I-Øn¬

a¿Zw {]tbm-Kn®p \S-Ønb Hcp ]co-£-W-

Øns‚ Nn{Xo-IcWw {i≤n-°q  (Nn{Xw 2.4).

Nn{Xw 2.4

1 2 3 4 5

P1 P2 P3 P4 P5
a¿Zw

P (A-¥-co£ a¿Zw) 1 1.5 2 2.5 3

V1 V2 V3 V4 V5
hym]vXw

V (en‰¿) 24.46 16.306 12.23 9.78 8.153

]´nI 2.2

hmX-I-Øn¬ {]tbm-Kn-°p∂ a¿Zw h¿[n-∏n-°p-∂-Xn-\-\p-k-cn®v hym]vXw Ipd-bp-∂-Xmbn

ImWp-∂p.  298 Kbn¬ 1 tamƒ CO2 hmX-I-Øns‚ hyXykvX a¿Z-ß-fnse hym]vXw ]´n-I-

2.2˛¬ sImSpØn-cn-°p-∂Xp t\m°p-I.
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a¿Zw IqSp-tºmƒ hmX-I-Øns‚ hym]vX-

Øn-s\¥p kw`-hn-°p∂p?  Ch XΩn-ep≈

_‘w F¥m-sW∂p Is≠Ømtam?

KWnX `mj-bn¬ hym]vXhpw a¿Zhpw

XΩn-ep≈ Cu _‘w Xmsg ImWpw-hn[w

{]kvXm-hn-°mw.

V 

α1
P

A\p]mX Nn”w am‰p -∂-Xn\v Hcp

ÿnckwJy-sIm≠v KpWn-®m¬ aXn.  Aß-

s\-bm-sW-¶n¬, V = Hcp ÿnc-kwJy 

P
1

×

]´n-I 2.2 ¬ \n∂v PVbpsS aqeyw

Is≠Øn 2.2(a) ¬ Ipdn-°q.-

AXm-bXv,  PV = ÿnc-kwJy

1 2 3 4 5

P1V1 P2V2 P3V3 P4V4 P5V5

PV

]´nI 2.2(a)

hmX-I-Øns‚ Afhp amdp -tºmgpw

Dujvamhp hyXym-k-s∏-Sp-tºmgpw ÿnc-kw-

Jy-bpsS aqeyw H∂p-X-s∂-bm-bn-cn-°ptam

F∂p Xmsg sImSp-Øn-cn-°p∂ ]´n-I-Iƒ ]cn-

tim-[n®p Is≠-Øq.

a¿Zw (P)(atm) 1 1.5 2 2.5 3

hym]vXw (V) 25.69 17.1315 12.84 10.276 8.5633

PV

]´nI 2.3

a¿Zw (P) 1 1.5 2 2.5 3

hym]vXw (V) 51.38 34.26 25.68 20.54 17.12

PV

]´nI 2.4

1A¥-co£ a¿Z-Ønepw 313 K Dujvam-

hnepw 1tamƒ CO2s‚ PV aqeyw F{X?

2 tamƒ CO2s‚tbm?

ÿnc-kw-Jy-bpsS aqeyØn\v F¥p am‰-

amWv D≠m-Ip-∂-Xv.

$ hmXI-Øns‚ Afhv amdp-tºmƒ

$ Dujvamhv amdp-tºmƒ

ÿntcm-jvam-hn¬ Hcp \n›nX amkv hmX-

I-Øns‚ hym]vXw a¿Z-Øn\p hn]-coX A\p-

]m-X-Øn-em-sW∂p a\- n-em-b-t√m.  CXmWv

t_mbn¬ \nbaw (Boyle's Law).

]´nI 2.2(a)se P1V1Dw P2V2Dw Xmc-X-

ayw sNøp-tºmƒ P1V1 = P2V2 F∂p I≠-

t√m.  t_mbn¬ \nb-a-Øns‚ as‰mcp ka-

hm-Iy-cq-]-am-Wn-Xv.

Cu ka-hm-Iy-Øn¬ \n∂v V2 ImWm-\p≈

Hcp kq{X-hmIyw Fgp-Xn-t\m-°q.

$ 1 A¥co£ a¿Z-Øn¬ ÿnXn sNøp∂

Hcp hmX-I-Øns‚ hym]vXw 5 L BsW-∂n-

cn-°-s´. ÿntcm-jvam-hn¬ hmX-I-Øns‚

a¿Zw 2 A¥co-£-a¿Zw Bbn h¿[n-∏n-®m¬

hmX-I-Øns‚ hym]vXw F{X-bm-bn-cn°pw?

P1 = 1 atm

V1 = 5L

P2 = 2 atm

V2 = ?

1 tamƒ CO2 hmXIØns‚

Dujvamhv 313 K Bbn-cn-°p-tºmƒ,

hnhn[ a¿Z-Ønse hym]vXw

2 tamƒ CO2 hmXIØns‚ Dujvamhv

313 K Bbn-cn-°p-tºmƒ hnhn[ a¿Z-

Ønse hym]vXw
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t_mbn¬ \nb-a-{]-Imcw P1V1 = P2V2

V 2 =  
2

11

P
VP

  = 2
51×
  = 2.5 L

tdm_¿´v t_mbn¬

(1627 - 1691)

Ab¿e-≠nse kº-∂-\mb Hcp

hyh-km-bn-bpsS aI-\m-bn-cp∂

tdm_¿´v t_mbn¬ imkv{X hnj-

b-ß-fnepw XXz-im-kv{X-Ønepw hf-

sc -tbsd Xev] -c -\mbncp∂p.

Pze\w, izk-\w, hmX-I-ß-fpsS

{]tXy-I-X-Iƒ XpS-ßnb hnj-b-ß-

fn¬ At±lw \nc-h[n ]co-£-W-

ßƒ \S-Øn.  t_mbn -ens\

BZysØ ̀ uXnI ck-X-{¥-⁄-\m-

bmWv IW-°m-°p-∂-Xv.

$ A¥-co£ Dujvam-hn¬  Hcp knen-≠-dn¬

AS-®n-cn-°p∂ hmbp-hns‚ 1 A¥-co£ a¿Z-

Ønse hym]vXw 10 L  BWv.  Dujvamhp

hyXym-k-s∏-SmsX hmbp-hn\p-ta¬ 20 A¥-

co-£-a¿Zw {]tbm-Kn-®m¬ hym]vXw F{X-

bmIpw?

$ 250 A¥-co-£-a¿Zw D]-tbm-Kn®v kΩ¿±o-I-

cn-®n-cn-°p∂ Hcp hmX-I-Øns‚ Ct∏m-gp≈

hym]vXw 15 L BWv.  Dujvamhv hyXym-k-

s∏-SmsX km[m-cW A¥-co£ a¿Z-Øn-

te°v sIm≠p-h-∂m¬ hmX-I-Øn\v F{X

hym]vXw ssIhcpw?

Nmƒkv \nbaw

Dujvam-hn-ep-≠m-Ip∂ hyXn-bm\w hmX-

-I-Øns‚ hym]vX-Øn¬ F¥p hyXymk-

ap≠m-Ip∂p F∂p t\m°mw.  Hcp RB
v̂fmkv°n-se-Sp-Øn-cn-°p∂ hmX-IsØ NqSm-

°p∂ ]co-£-W-Øns‚ Nn{Xw Xmsg sImSp-

Øn-cn-°p-∂p.

Xm]w

NqSm-°p-tºmƒ sa¿°p-dn-bpsS ÿm\w

amdm-s\-¥mWp ImcWw? Dujvamhv IqSp-

tºmƒ hmX-I-Øns‚ hym]vXw Fß-s\-

bmWp hyXym-k-s∏-Sp-∂Xv F∂v N¿® sNøp-

I. Dujvamhp Ipd-bp-tºmtgm?

Nn{Xw 2.5

Nn{Xw 2.5(a)

sa¿°pdn

sa¿°pdn
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90

233 243 253 263 273 283 293 303 313

Nn{Xw 2.6

Dujvamhv (T) hym]vXw (V)

V
T

253

263

303

313

]´nI 2.4

ÿnc a¿Z-Øn¬ Dujvamhpw hym]vXhpw

XΩn-ep≈ Cu _‘w ]co-£Ww aptJ\

BZyw sXfn-bn-®Xv PmIzkv Nmƒkv F∂

imkv{X-⁄-\m-Wv.

ÿnca¿Z-Øn¬ ÿnXn sNøp∂ Hcp

\n›n -X -amkv hmX-I-Øns‚ hym]vXw

sI¬hn≥ kvsIbn-ense Dujvam-hn\v t\¿

B\p-]m-Xn-I-am-Wv.  Cu \nb-asØ Nmƒkv

\nbaw (Charle's Law) F∂p ]d-bp-∂p.

V
T

= ÿnc-kwJy In´p-∂nt√?  AXm-bXv

V = Hcp ÿnc-kwJy  

×

 T

V  

α

 ........

Hcp hmX-I-Øns‚ Dujvam-hn-\-\p-k-cn®p

hym]vX-Øn-ep-≠m-hp∂ am‰w ImWn-°p∂

{Km^v sImSp -Øn-cn -°p-∂Xp t\m°p-I.

{Km^n¬\n∂p Xmsg-∏-d-bp∂ Dujvam-hp-I-

fnse hym]vXw Is≠Øn ]´n-I-s∏-SpØn

t\m°q.

94

98

102

106

110

114

116

P=92.5

P=96.15

P=110.16

P=113.81

Dujvamhv ̨  sI¬hn≥ kvsIbn-en¬

h
ym

]
vX

w
-̨a
n√

n 
e

n‰
-d
n¬
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c≠p hyXykvX Dujvam-hnse  (T1, T2)
hym]vX-ßƒ  (V1, V2) _‘-s∏-SpØn Hcp

ka-hm-Iy-ap-≠m-°q.

DuXn ho¿∏n® _eq¨ shbn-eØp

h®m¬ s]m´n -t∏m-Ip -∂-sX-¥p-sIm-≠m-

sW∂p ]d-bmtam?

PmIzkv Nmƒkv

Dujvam-hn-\\p-k-cn®p hmX-I-ß-fpsS

hym]vX-Øn-\p-≠m-Ip∂ am‰-sØ-°p-

dn®p {it≤-b-amb ]co-£Ww \S-

Ønb {^©v imkv{X-⁄-\mWv

PmIzkv Ae-Ivkm¨s{U Nmƒkv.

1787¬ CXp-ambn _‘-s∏´ ]co-£-

W-ß-fn¬\n∂v  At±lw Hcp \nbaw

Bhn-jv°-cn-°p-I-bp-≠m-bn.  ""a¿Zw

ÿnc-am-bn-cn-°p-tºmƒ hmX-I-Øns‚

Dujvamhv Hmtcm Un{Kn sk¬knbkv

h¿[n-°p-tºmgpw AXns‚ hym]vXw

00Cbnep≈ hym]vX-Øns‚  ̀ mKw

hoXw h¿[n-°p-∂p.''  Un{Kn sk¬kn-

b-knep≈ Dujvam-hns‚ aqey-Øn-

t\mSv  273 Iq´n -bm¬ sI¬hn≥

kvsIbn-ense aqeyw In´pw.

ie. 00C = 0 + 273 = 273 K

$ 300 K Dujvam-hn¬ ÿnXn-sN-øp∂  2 L
hmbp  310 K Dujvam-hn-te°v Db¿Øp-∂p.

a¿Z-Øn\v hyXym -k-an -s√-¶n¬ ]pXnb

hym]vXw F¥m-bn-cn°pw?

T1 = 300 K, T2=310 K, V1= 2L, V2 = ?

Nmƒkv \nbaw A\p-k-cn®v 
2

2

1

1

T
V

T
V

=

V2 = 
1

21

T
TV

= 300
3102×  = 2.066 L

$ A¥-co£ a¿Z-Øn¬ ÿnXn-sN-øp∂ Im‰p

\nd® Hcp _eq-Wn\v A¥-co£ Dujvam-

hn¬ (298 K) 500 ml  hym]vX-ap-≠v.

Dujvamhv 10 K Iq´n-bm¬ _eq-Wn\v F{X

hym]vX-ap-≠mhpw?

$ Hcp ]nÃ¨ LSn-∏n® knen-≠-dn-\-IØv \nd-

®n-cn-°p∂ hmbp-hn\v 298 K Dujvam-hn¬

5L hym]vX-ap-≠v.  CXns‚ hym]vXw Cc-´n-

bm-°m≥ hmX-I-Øns\ F{X Dujvam-hn-

te°v NqSm-t°≠n hcpw?   a¿Zw ÿnc-am-

Wv.

Ashm-Kmt{Um \nbaw

\n›nX Dujvam -hnepw a¿Z-Ønepw

ÿnXn sNøp∂ GsXmcp hmX-I-Øns‚bpw

hym]vXw AXn-e-S-ßn-bn-cn-°p∂ tamfp-I-fpsS

FÆ-Øn\v (n) B\p]m-Xn-I-am-Wv F∂v

Ashm-Kmt{Um {]kvXm-hn-°p-I-bp-≠m-bn.

CXmWv Ashm-Kmt{Um \nb-aw (Avagadro
law).  KWn-X-`m-j-bn¬ CXv  V  n   F∂p

kqNn-∏n-°mw.

V = hym]vXw

n = tamfp-I-fpsS FÆw

AXm-bXv, 300 K Dujvam-hnepw 1 atm
a¿Z-Ønepw HmIvkn-Ps‚ x X∑m-{X-Iƒ°v 10
ml  hym]vX-ap-s≠-∂n-cn-°-s´.  CtX Dujvam-

hnepw a¿Z-Ønepw ss\{S-Ps‚ x X∑m-{X-

Iƒ°v 10  ml hym]vX-ap-≠m-Ipw.  AYhm, 10
ml CO2 300 K Dujvam-hnepw 1 atm a¿Z-Ønepw

FSp-Øm¬ x X∑m-{X-Iƒ D≠m-Ipw.  C\n

Xmsg sImSp-Øn-cn-°p∂ ]´nI (]-´nI 2.5)

]qcn-∏n-°q.

(A - B, C - D, E - F F∂o tPmSn-I-fmbn

]cn-K-Wn-®m¬ aXn.)
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CXn¬\n∂v Htc Dujvam-hnepw a¿Z-

Ønepw ÿnXn sNøp∂ GsXmcp hmX-I-

Øn-s‚bpw Xpey FÆw X∑m-{X-Iƒ°v

Xpey hym]vX-am-bn-cn -°pw F∂p ]d-bm-

at√m.

hmX-I-ß-fpsS hym]vXw, Dujvam-hn-

s\bpw a¿Z-sØbpw B{i-bn-®n-cn-°p-∂p.

AXn-\m¬ hym]vXw {]kvXm-hn-°p-tºmƒ

Dujvam-hv, a¿Zw Ch {]am-W-ambn kzoI-cn-

t°-≠-Xp-≠v.  \n›nX Dujvamhv 273 K
BIqw a¿Zw  1 atm Bbpw kzoI-cn-®n-cn-°p∂p.

CXns\ STP (Standard Temperature and
Pressure)  F∂p ]d-bp-∂p.

STPbn¬ Nne hmX-I-ß-fpsS tamfp-I-

fpsS FÆw, hym]vXw, X∑m-{X-I-fpsS FÆw

Ch ]´n-I(2.6)-bn¬ sImSp-Øn-cn-°p-∂p.

Hcp tamƒ hmX-I-Øns‚ hym]vXsØ

tamfm¿ hym]vXw  (molar volume) F∂p ]d-

bp-∂p.  STPbn¬ ÿnXn sNøp∂ GXp hmX-

I-Øn-s‚bpw 1 tamƒ FSp-Øm¬ Ah-bpsS

hym]vXw Xpey-am-bn-cn°pw F∂p a\- n-em-

°n -b -t√m.  Cu hym]vXw 22.4 en‰¿

BsW∂p  ]co-£-W-ß-fn-eqsS sXfnbn-°-

s∏-´n-cn-°p-∂p.

STPbnse tamfm¿ hym]vXsØ IWn-I-

I-fpsS FÆ-hp-ambpw tamfn-°p-em¿ amkp-

ambpw _‘-s∏-SpØn FgpXn t\m°q.

]´nI 2.5

]´nI 2.6

hmXIw Dujvamhv  a¿Zw X∑m-{X-I-fpsS hym]vXw

(K) (atm) FÆw×××××1020
(an.-en-‰¿)

A 313 1.5 10,000 0.5

B 313 1.5 10,000 ......

C ....... ........ 25,000 0.025

D 293 2 25,000 0.025

E 303 1 15,000 0.01

F 303 ...... ......... 0.01

hmXIw tamfp-I-fpsS FÆw hym]vXw X∑m-{X-I-fpsS FÆw

(en-‰¿)

N2 1 22.4 6.022 ××××× 1023

O2 2 44.8 2 ××××× 6.022 ××××× 1023

CO2 ..... 67.2 .............

H2 1 22.4 .............
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]´nI 2.7

STPbn¬ 22.4 L H2 =  1 {Kmw tamƒ

= ....... {Kmw

= ....... FÆw X∑m-{X-Iƒ

= .......FÆw B‰-ßƒ

tamfp-I-fpsS FÆw =

$ Xmsg sImSp-Øn-cn-°p∂ hmX-I-ßƒ° v

STPbn¬ F{X hym]vXw D≠m-bn-cn-°pw?

(a) 10 tamƒ ssl{U-P≥ hmXIw

(b) 10 {Kmw ssl{U-P≥ hmXIw

$ STPbn¬ ÿnXn sNøp∂ 44.8 L Im¿_¨

ssU HmIvsskUv hmX-IsØ kw_-

‘n®v Xmsg sImSp-Øn-cn-°p-∂h ]qcn-∏n-

°p-I.

F{X tamƒ? .....................

F{X X∑m-{X-Iƒ? ....................

BZ¿i-hm-XI ka-hmIywBZ¿i-hm-XI ka-hmIywBZ¿i-hm-XI ka-hmIywBZ¿i-hm-XI ka-hmIywBZ¿i-hm-XI ka-hmIyw

hmX-I-ß-sf-°p-dn-®p≈ aq∂p \nb-a-ßƒ

]cn-tim-[n®-t√m.  Cu aq∂p \nb-a-ßfpw

tN¿Øv  s]mXphmb Hcp hmXI \nbaw cq]o-

I-cn-°mw.

t_mbn¬ \nbaw V  (n, T ÿncw)

Nmƒkv \nbaw   (n, P ÿncw)

Ashm-Kmt{Um \nbaw   (P, T
ÿncw)

KWn-X-im-kv{X-]-c-ambn Cu \nb-a-ßsf

kwtbm-Pn-∏n®v   Fs∂-gp-Xmw.

ie. P
nTVα

V = Hcp ÿnc-kwJy P
nT

×

Cu ÿnc-kw-Jysb hmX-I-ÿn-cm¶w

(universal gas constant) F∂p hnti-jn-∏n-°p-

∂p. R F∂mWv Fgp-Xp-I.

At∏mƒ P
TnRV ××

=

PV = TRn ××

PV = nRT

Cu ka-hmIysØ BZ¿i hmX-I ka-

hmIyw (ideal gas equation) F∂p hnfn-°p-∂p.

F√m Dujvam-hnepw a¿Z-Ønepw Cu ka-

hmIyw A\p-k-cn-°p∂ hmX-I-ßsf BZ¿i

hmX-I-ßƒ (ideal gases) F∂mWp hnfn-°p-

∂-Xv.

Hcp \n›nX FÆw X∑m-{X-I-fpsS a¿Zw,

hym]vXw, Dujvamhv Ch Xmsg ]´n-I-s∏-

SpØnbncn-°p-∂p.  (]-´nI 2.7).

STPbnse hmX-I-Øns‚ hym]vXw (en-‰-dn¬)

22.4

hmXIw a¿Zw (P atm) hym]vXw (V) an.-en. Dujvamhv T (K)

ss\{S-P≥ 1(P1) 320 (V1) 273 (T1) .......

0.825(P2) 482 (V2) 339 (T2)

loenbw 2.5 (P1) 285 (V1) 298 (T1) .......

15.16 (P2) 27.5 (V2) 1744.3 (T2)
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kw{Klw

$ amkv, hym]vXw, km{µ-X, Dujvam-hv, a¿Zw F∂nh F√m hmX-I-ß-fp-sSbpw

KpW-ßƒ BWv.

$ Jc-h-kvXp-°-sfbpw {Zmh-I-ßsfbpw At]-£n®v hmX-I-ßƒ°p km{µX

hfsc Ipd-hm-Wv.

$ hmXI X∑m-{X-Iƒ XΩn-ep≈ AIew hfsc IqSp-Xepw, Ah XΩn-ep≈

BI¿j-W-_ew hfsc Ipd-hp-am-Wv.

$ Xmgv∂ Dujvam-hn¬, Db¿∂ a¿Zw {]tbm-Kn®v hmX-I-ßsf {Zho-I-cn-°m≥

Ign-bpw.

$ ÿntcm-jvam-hn¬, Hcp \n›nX Afhv hmX-I-Øns‚ hym]vXw a¿Z-Øn\v

hn]-coX A\p-]m-X-Øn-em-bn-cn-°pw.

Vα

1
P

P1V1 = P2V2

$ ÿnc a¿Z-Øn¬ ÿnXn sNøp∂ Hcp hmX-I-Øns‚ hym]vXw, sI¬hn≥

kvsIbn-ense Dujvam-hn\v B\p-]m-Xn-I-am-Wv.

TVα

 (P, n ÿncw)

2

2

1

1

T
V

T
V

=

$ Htc Dujvam-hnepw a¿Z-Ønepw ÿnXn sNøp∂ GXv hmX-I-Øn-s‚bpw

Xpey hym]vX-ß-fn¬ AS-ßn-bn-cn-°p∂ X∑m-{X-I-fpsS FÆw Xpey-am-bn-

cn-°pw.

nV α  (P, T ÿncw)

$ Hcp hmX-I-Øns‚ a¿Zw, hym]vXw, AXn¬ ImWp∂ tamfp-I-fpsS FÆw,

Dujvamhv Ch XΩn¬ _‘n-∏n-°p∂ ka-hm-Iyw BWv s]mXp hmXI

ka-hm-Iyw.

2

22

1

11

T
VP

T
VP

=

 (n ÿncw)

T
PV

 IW-°m°n t\m°q.  Hmtcm hmX-I-

Ønepw 
1

11

T
VP

Dw 
2

22

T
VP

Dw XΩn-ep≈ _‘w

Is≠-Øq.

PV = nRT F∂ kam-hmIyw T
PV = nR

Fs∂-gp-Xm-at√m?  n, R Ch ÿnc-am-bm¬

T
PV

bpsS aqeyhpw ÿnc-am-bn-cn-°p-a-t√m.
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1. {Zmh-I-ß-fn¬\n∂pw Jc-h-kvXp -°-

fn¬\n∂pw hn`n∂-ambn hmX-I-ßƒ°p

\n›nX BIr-Xn-bpw hym]vXhpw C√m-

Ø-Xns‚ ImcWw Is≠Øn Ipdn∏p

Xbm-dm-°p-I.

2. {ZmhI Atam-Wnb \nd-®n-cn-°p∂ Ip∏n

Xpd-°p-∂-Xn\p apºv AXv XWp-∏n-°p-∂-

sX-¥n\v?

3. Imem-hÿ _eq-Wp-Iƒ Db-c-Øn-te°p

t]mIp-t¥mdpw _eq-Wns‚ hep∏w IqSp-

∂p.  hmXI \nb-a-ß-fp-ambn _‘-s∏´p

hni-Zo-I-cn-°p-I.

4. th\¬°m-eØp hml-\-ß-fpsS Sb-dp-I-

fn¬ XWp∏p Ime-tØ-°mƒ Ipd™ a¿Z-

Ønte Im‰p \nd-bv°m-dp-≈q.  Imc-Ww

F¥v?

5. Hcp \n›nX amkv hmX-I-Øn\v hyXykvX

a¿Z-ß-fn-ep≈ hym]vXw Xmsg sImSpØncn-

°p-∂p.  Cu ]´nI D]-tbm-Kn®v Xmsg ]d-

bp∂ {Km^p-Iƒ hc-bv°p-I.

1. a¿Zw ˛ hym]vXw (P - V)

2. a¿Zw ˛ hym]vX-Øns‚ hyp¬{Iaw

(P - V
1 )

3. a¿Z-Øns‚bpw hym]vX-Øn-s‚bpw

KpW-\-^ew ( PV - P)

XpS¿{]-h¿Ø-\-ßƒ

6. STPbn¬ ÿnXn sNøp∂ Hcp tamƒ

hmX-I-Øns‚ hym]vXw I≠p-]n-Sn-°p-I.

(R=0.0821 litre atm mol---1K---1)

7. 1 A¥-co£ a¿Z-Øn¬ ssl{U-P≥ \nd-

®n-cn-°p∂ Hcp Imem-hÿ _eq-Wn\v

175 L hym]vX-ap-≠v.  Cu _eq¨ 200 m
Db-c-Øn¬ FØp-tºmƒ AhnsS 0.8
A¥-co£a¿Zw Ds≠-¶n¬ _eq-Wn\v

F{X hym]vXw D≠m-bn -cn -°pw.

(Dujvamhv ÿnc-am-sW∂p k¶-ev]n-

°pI.)

8. ÿnc a¿Z-Øn¬ ÿnXn sNøp∂ Hcp

hmX-I-Øn\v 300 K Dujvam-hn¬ 350 ml
hym]vX-ap-≠v.  CtX a¿Z-Øn¬ hmXIw

260 K Dujvam-hn-te°p XWp-∏n-®m¬

hmX-I-Øns‚ hym]vXw F{X-bmIpw?

9. 340 Kbn¬ ÿnXn sNbvXn-cp∂ Hcp hmX-

IsØ AXns‚ hym]vXw Cc-´n-°p-∂-Xp-

hsc NqSm-°p-∂p.  hmX-I-Øns‚ Ct∏m-

gsØ Dujvamhv F{X-bmWv?

10. 1 atm 340 K bn¬ 320 an.-en. hmXIw

660C hsc NqSm-°p-Ibpw a¿Zw 0.825 atm
BIp-Ibpw sNbvXm¬ hym]vXw F{X-

bmIpw?

a¿Zw (P) (Atm) 1.00 0.9 0.85 0.75 0.65 0.55 0.45 0.30 0.20

hym]vXw (V) (L) 22.4 24.9 26.3 29.9 40.2 40.7 49.8 74.7 112

$$$$$$


