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˙R£V ∏Rm
_] LQ U] Aß-SÙ-VL _V ̇ a

TÙWR TÙdV ÆRÙRÙ,

TgNÙT £k’ œ_-WÙR UWÙhPÙ

ßWÙ-ÆP Ej-LX TeLÙ,

Æk-ßV ∂UÙ-NX Vÿ]Ù LeLÙ,

Ef-NX _Xß RWeLÙ,

RY —T SÙ˙U _Ù˙L,

RY —T B£^ UÙ˙L,

LÙ˙L RY _V LÙRÙ

_]-LQ Ue-L[ RÙVL _V ̇ a

TÙWR TÙdV ÆRÙRÙ.

_V ̇ a,- _-V˙a, _V˙a

_V _V _V _V˙a!

Efl-ß-˘UÙØ

Ck-ßVÙ G]’ SÙ” . Ck-ß-Vo A˚]-Y-⁄m G]-’ EPu

©\k˙RÙo. G]’ SÙh˚P SÙu E -̈́ -‡m ̇ UXÙL Ußd-

°-˙\u. ARu Y[mYÙnkR Tp-Y-˚Ll TWm-T-˚Wl ◊L-

Øp SÙu ̆ T⁄˚U ̆ LÙs°˙\u. ARt-œjRL SÙu Gu-

flm SPk’ ˘LÙs-˙Yu. Gu ˘Tt-˙\Ùo, B£-¨-Vo, Íj-

˙RÙo CYo-L˚[ SÙu Suœ Ußl˙Tu. SÙu G]’

SÙh-•-‡-̊ P-V‹m, SÙh” Ud-L-fi-̊ P-V-‹m Y[jßtLÙL-

‹m, Cu-Tj-ßt-LÙ-L-‹m ÿVt£ ̆ Nn-˙Yu.



Au-◊ UÙQ-Yo-L˙[,

—t-fll-◊-\j˚R Et-fl-̇ SÙd-L-‹m, G∞V T -̇̈ NÙ-R-̊ ]-L∞¤m

ÆNÙ¨jR±Ÿm ̆ NVp-TÙ-”-L-∞p D”-T-”YRtœm ÿu Yœl-

◊-L-∞p EeL-fidœ YÙnl-◊-Ls °˚Pj’s[] ApXYÙ?

°˚PjR RL-Yp-L˚[ J›e-LÙLd œ±dL‹m, LXk-’-̊ W-VÙ-

Pp YØ-VÙ-L-‹m Tœl-TÙn-Æu YÙ -́XÙ-L-‹m L⁄j-’L˚[

Eh˘LÙsY-Rt-œm Yœl-T-̊ \f ˘NVp-TÙ-”-Ls ER-Æ-VÙL

C⁄kß-⁄d-œm. A±-Æ-Vp ÿ˚\˚V EQok’ ̆ LÙs-Y-’Pu

A˚R Au-\ÙP YÙZd-̊ L-́ p TVu-T-”j-’-Y-Rt-LÙ] ß\-

˚]l ˘Tfl-Y-Rt-LÙ] CkR ÿVt-£-Ls ˘RÙPok’ S˚P-

˘T\ ˙Yi-”m. Aj-’-Pu —t-fll-◊-\j ˙RÙZ˚Ud Li-

˙QÙh-Pÿm E⁄-YÙL ˙Yi-•-Ÿs-[-’. C˚Y A˚]j-’m

˘T⁄mTÙ¤m ˙SW-•-VÙ] A‡TYeLs YÙ´-XÙ-L-‹m

˙R”Rp YØ-VÙ-L-‹m ©¨jR±Rp YØ-VÙ-L-‹m A˚UV

˙Yi”m. ARtœ ER-‹m ÿ˚\´p Cl-TÙ-Pl-◊j-R-Lj-ßp

L⁄j’Ls ˘LÙ”d-Ll-Th-”s-[].

L⁄j-’L˚[ Eh-̆ LÙs-Y-Rtœ ER-‹m T -̇̈ NÙ-R-̊ ]-L-fim

TPe-L-fim Æ[d-Le-L-fim TÙPl-◊j-R-Lj-ßp Es-[-]. „r-

®-̊ X-Lfidœm YÙnl◊Lfidœm RœkRYÙfl ©\ ˘NVp-TÙ-

”-L-̊ [-Ÿm Eh-T-”jß Lt\˚Xd ·”-Rp WN˚]-Ÿ-\f ̆ Nn-

Y-RtLÙ] YÙnl-◊-Lfim Es-[-]. £k-R˚] ̆ Nn-’m Æ]Ù

G›l-©-Ÿm L⁄j-’-L˚[ ÆUo-N-]j-’-Pu A‘-°-Ÿm B£-̈ -

Vo-L-fi-P‡m, NLSi-To-L-fi-P-‡m ÆNÙ-̈ j-’m LiP±k’m

ÿu-̇ ]-\-XÙm. Cq-YÙfl Lt-\˚X U°rf-£-̊ Vj R⁄m A‡T-

Y-UÙdL Ee-L-[Ùp CV¤m.

YÙrj-’L-fi-Pu,

ÿ˚]Yo ˘_. ©WNÙj

CVd-œ-So

UÙ®-Xd LpÆVÙWÙnf£ Ut-flm T´t£ ®fl-Y-]m

ß⁄-Y-]k-R-◊-Wm.
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·”-Rp YÙ£l-T-Rtœ

(Ußl-¿h-•tœ Eh-T-”jR ̇ Yi-•-V-ßp˚X)

L⁄j’j ̆ R∞-Ætœ ICT YÙnl◊

ÿd-°V Lt-\p ̆ NVp-TÙ-”-L-∞p Eh-T-”-T˚Y

Ußl-©-P-XÙm

˘RÙPo-̆ N-Vp-TÙ-”-Ls

CkRl ◊j-R-Lj-ßp YN-ßd-LÙLf £X A˚P-VÙ-[e-Ls

TVu-T-”j-Rl-Th-”s-[].
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˙R•j˙R• A¤j’ÆhP’.

CkR ËpL˚[˘VpXÙm

Y¨˚NlT• A”d°

˚Yjß⁄kRÙp B£¨Vo ·±V

Ë˚Xd Li”©•dL GqY[‹

G∞RÙL C⁄kß⁄dœm...

Ë˚Xj˙R”m UÙQÆ ·flY˚Rd LY≤jæoL[pXYÙ?

Ë˚X Y¨˚NlT• A”d°˚YlTR]Ùp HtT”m ˙Uu˚ULs G˚Y?

ËXLjßp ËpLs Y¨˚NlT”jß ˚Yjß⁄lT˚Rd LY≤jß⁄l¿oL[pXYÙ?

ËpL˚[ GkR ÿ˚\´p Y¨˚NlT”jRXÙm? LXk’˚WVÙ”L.

$

$

˘TÙ⁄hL˚[ J›eœT”jß A”d° ˚YdL AYt˚\ Y˚LlT”jR ˙Yi•Ÿs[’.

EeL[’ ≈h•¤s[ Lt\p A˚\´¤m N˚UVX˚\´¤m ˘TÙ⁄hLs Y˚LlT”jß

A”dLlTh”s[] Ap-XYÙ?

—t±¤ÿs[ G˚RŸm Y˚LlT”j’Y’ U≤R≤u CVt˚L œQUÙœm. CqYÙfl

Y˚LlT”j’YRtœ SÙm ˘TÙ’YÙL GR˚] A•lT˚PVÙLd˘LÙs°˙\Ùm?
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$ Y•Ym

$ ®\m

$ A[‹

$ TVuTÙ”

$

TPeL˚[d LY≤dL.

Cq‹´¨L˚[ Y˚LlT”jRl TVuT”jRlT”m ®TkR˚]Ls G˚Y?

$ A[‹

$ AZœ

$ ˙YLm

$ ˙LÙ˚WlTtLs ˘LÙiP˚Y

$ LÙ≠p EsYÙeœm SLeLfi˚PV˚Y

$

CYtfls Y˚LlT”j’YRtœ ™L‹m ˘TÙ⁄jRUÙ] ®TkR˚] G’?

GR]Ùp? LXk’˚WVÙ”.

™L ÷hTUÙ] ®TkR˚]L˚[ ˙Ut˘LÙiPÙp Y˚LlT”jRp ˘NVpTÙ”

™Lf£\kRRÙL A˚UŸm.

CqÆRjßp ˘TÙ⁄jRUÙ] ®TkR˚]L˚[d LiP±k’ E´¨L˚[l

TpY˚Ll ©¨‹L[Ùd°]Ùp A˚Y œ±jR Lt\˚X G∞RÙdLXÙm.

TPm 12.1
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CWi” ˙_Ù• C\œLsJ⁄ ˙_Ù• C\œLs

(LÙiTRtœ CVu\˚Y)

LÙpLfidœ ˙YflThP ø[mLÙpLfidœf NU ø[m

J∞ LPj’m C\œLs J∞ LPjRÙ C\œLs

C\œ

C\œL∞u

Gi¶d˚L

LÙpL∞u

R≤jRu˚U

C\œL∞u

R≤jRu˚U

C\œs[˚Y C\°pXÙR˚Y

Y˚LlT”jßd LtLXÙm

∏˙Z RWlTh”s[ TPÆ[dLj˚R EtfllTÙodL‹m.

TPÆ[dLjßp LÙh•Ÿs[ E´¨L∞u GpXÙf £\l©Vp◊Lfim EeLfidœj ˘R¨ŸUÙ?

Etfl˙SÙdL CV¤m £X £\l©Vp◊L˚[ A•lT˚PVÙd° CkR E´¨Ls Y˚LlT”jRl

Th•⁄lT˚Rd LY≤dL. Y˚LlT”jRl TVuT”jßV ®TkR˚]L˚[l TœlTÙn‹ ˘NnL.

TPÆ[dLm  12.1
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CkR E´¨L˚[ ™L G∞ßp Y˚LlT”jR ÿ•kR’ GR]Ùp?

$ E´¨L∞u Gi¶d˚Ld œ˚\‹.

$ ÷hTUÙ] œ±l◊Ls.

$ Jq˘YÙ⁄ œ±l©¤m CWi” ˙Rok˘R”dœm YÙnl◊Ls.

CqÆRjßp ÷hTUÙ] œ±l◊Ls TVuT”j’Y’ Y˚LlT”jR˚X

G∞RÙdœUpXYÙ? ∏˙Z RWlTh”s[ œ±l◊L∞u A•lT˚P´p TœlTÙn‹

˘Nn’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›’L.

©¨jR±YRtLÙ] ß\‹˙LÙpLs

RÙYW ÆXeœ E´¨L˚[l ©¨jR±k’ Y˚LlT”j’YRtœl TVuT”j’m A±ÆVp

œ±l◊L˙[ Y˚LlTÙh•Vp ß\‹˙LÙpLs. ™L‹m ©WfNÙWjß¤s[ Y˚LlTÙh•Vp

ß\‹˙LÙpL∞p Ju˙\ ˚Pd˙LÙhPUv ß\‹˙LÙpLs (Dichotomous keys).
Cß¤s[ Jq˘YÙ⁄ œ±l◊m C⁄ÿ˚\ ˙Rok˘R”dœm YÙnl◊Ls Eh˘LÙiP˚Y. ©¨jR±V

˙Yi•V E´¨]jßu £\l©Vp◊L˚[j ˙Rok˘R”j’ J›eLÙL ÿu˙]Ùd°f ˘Np¤m˙TÙ’

E´¨]j˚Rl ©¨jR±V‹m Y˚LlT”jR‹m CVp°\’. TPÆ[dLm 12.1 p ̆ LÙ”dLlTh•⁄lT’

˚Pd˙LÙhPUv ß\‹˙LÙp Bœm. ◊ßRÙLd Li”©•j’d˘LÙi•⁄dœm E´¨]eL∞u

£\l©Vp◊L˚[ EhT”jß Y˚LlTÙh•Vp ß\‹˙LÙpLs ®WkRWUÙLl ◊’l©dLlT”°u\].

U≤Ru EhTP GpXÙ E´¨]eLfim Jtfl˚U ̇ Ytfl˚U A•lT˚P´p Tp˙Yfl

Y˚LlTÙh”j R[eL∞p EhT”jRlTh”s[]. Y˚LlTÙh”j R[eL˚[

Eflß˘Nn’ Y˚LlTÙh•V¤dœ A±ÆVp A•jR[m A˚UjRYo LÙop

≠˙]nv  (Carl Linnaeus) GuTYo BYÙo. G]˙Y AYo Y˚LlTÙh•V≠u

Rk˚R Gu\±VlT”°\Ùo.

Y˚LlTÙh•Vp (Taxonomy)
E´¨]eL˚[l ©¨jR±k’ Jtfl˚U ˙Ytfl˚U A•lT˚P´p

Y˚LlT”j’Y’m A±ÆVp ÿ˚\´p ˘TV¨P‹m ˘NnŸm A±ÆVp ©¨˙Y

Y˚LlTÙh•Vp. Y˚LlTÙh•V¤dLÙL E´¨]eL∞u £\l©Vp◊Ls, ̆ Y∞l◊\

A˚Ul◊, Eh◊\ A˚Ul◊, UW©Vp A˚Ul◊, T¨QÙU YWXÙfl GuT]Yt˚\d

Lt\¤dœ EhT”jR˙Yi•Ÿs[’. CdLt\≠u YÙ´XÙLl Tp˙Yfl E´¨]l

©¨‹Lfidœ C˚P˙V Es[ ˘RÙPo◊ ©¨jR±VlT”°\’. TpY˚L ◊Æ

UiPXeL∞¤s[ RÙYW, ÆXeœL˚[d œ±j’ ˘TÙ’dL⁄j’ °˚PlTRtœm

C’ ER‹°\’. ˙U¤m G∞V A˚Ul˚TŸ˚PVYt±≠⁄k’ £dLXÙ]

A˚Ul˚TŸ˚PV E´¨Ls E⁄YÙœm T¨QÙU ®˚XL˚[ Æ[dL ER‹m

NÙuflL˚[Ÿm Y˚LlTÙh•Vp A∞d°\’.

œ±l◊Ls

$ Y˚LlTÙh•Vp ß\‹˙LÙpLs

$ ˚Pd˙LÙhPUv ß\‹˙LÙpL∞u £\l©Vp◊

CqYÙfl Jtfl˚U ˙Ytfl˚U A•lT˚P´p E´¨]eL˚[d œ›dL[ÙLl

©¨lT’ Y˚LlTÙh•V≠u ÿ˚\VÙœm.
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A¨vPÙh•p (°√v)

ÆXe°V≠u Rk˚R.

E´¨]eL˚[f £Yl◊ WjR

ÿ˚PV˚Y, ApXÙR˚Y

G]l©¨jRÙo.

(B.C 384 - 322)

ß˙VÙ©WÙhPv (°√v)

RÙYWÆV≠u Rk˚R. RÙYWe

L˚[ KWÙi”Ls, DWÙi”Ls,

TpXÙi”Ls YÙrT˚Y G]

Y˚LlT”jß]Ùo.

(B.C 371 - 287)

NWLu (CkßVÙ)

BŸo˙YRjßu Rk˚R.

C⁄Ët±tœm ˙UtThP

RÙYW ÆXeœL˚[ EhT”jß

‘NWL Nm∂R’ Gu\ Ë˚X

E⁄YÙd°]Ùo.

(A.D Ju\Ùm Ët\Ùi”v)

_Ùi ˙W (Ce°XÙk’)

  18000˛tœm ˙UtThP

RÙYWeL˚[ ‘∂v˙PÙ¨VÙ

_]WÙ≠v ©˙[u\m’ Gu\

Ë≠p œ±l©h”s[Ùo.

‘v¿ v’ Gu\ ˘NÙp˚X

ÿRXÙYRÙLl TVuT”jß]Ùo.

(A.D. 1627-̨ 1705)

(A.D. 1707-̨ 1778)

LÙop ≠˙]nv (v≈Pu)

S≈] Y˚LlTÙh•V≠u Rk˚R

Gu\±VlT”TYo. ˙YflThP

Y˚LlTÙh•Vp R[eL˚[

A±ÿLlT”jß]Ùo. E´¨]e

Lfidœ A±ÆVp ˘TV˚W

A∞dœm C⁄˘TVo  „h”

ÿ˚\˚V E⁄YÙd°]Ùo.

C]m

©¨‹

Yœl◊

Y¨˚N

œ”mTm

˙T¨]m

£t±]m

≠˙]nv œ±l©hP Y˚LlTÙh•Vp ®˚XLs

C]m

£t±]m

TPÆ[dLm 12.2

˙T¨]m

œ”mTm

Y¨˚N

Yœl◊

©¨‹

Y˚LlTÙh•Vp YW-XÙt-±p LY≤dLjRdL Su˘LÙ˚PLs A∞jR £X

A±ÆVXÙoL˚[j ˘R¨k’ ˘LÙs-̇ YÙm.



A•lT˚P A±ÆVp VIII172

C]m A≤˙U≠VÙ ©¨‹ ̇ LÙo˙PhPÙ

ÿ’˘L¤m◊˚PV˚Y

Uh”m EhT”T˚Y

Yœl◊ U˙U≠VÙ

œh•L˚[l TÙÌh•

Y[oj’m

ÿ’˘L¤m◊˚PV˚Y

Y¨˚N LÙo¶˙YÙWÙ

U˙U≠VÙ Yœl©u

£\l©Vp◊LfiPu

UÙ™Nm L•j’d∏flm

TtL˚[Ÿ˚PV

TÙÌh•Ls

GpXÙ ÆXeœLfim

EhThP˚Y

œ”mTm ̆ T≠˙P ˙T¨]m ˘T≠v

˘T≠˙P œ”mTjßu

£\l©Vp◊Ls

LÙi©d°u\]. £±V

EPp, Lo¥dL

CVXÙR˚Y

˘T≠v ˙T¨]

£\l©Vp◊LfiPu

È˚]´u

£\l©Vp◊L˚[d

LÙi©lT˚Y

£t±]m ˘PÙUv•Lv

E´¨V≠u Y˚WV˚\´uT• TÙpC]l˘T⁄dLjßu YÙ´XÙL C]l

˘T⁄dLjß\‡˚PV NkRßL˚[ E⁄YÙdœm ß\‡˚PV E´¨L∞u œ›˙Y £t±]m

(Species). Y˚LlTÙh•V≠u A•jR[m £t±]UÙœm. J⁄ £t±]jßp EhT”m

AeLjß]oL∞˚P˙V ™œkR Jtfl˚U LÙQlT”m. Jtfl˚UŸ˚PV £t±]eLs

˙Nok’ ˙RÙuflm E´¨]eL∞u œ›˙Y ˙T¨]m. ˙T¨]m ˙Nok’ œ”mTÿm,

œ”mTeLs ˙Nok’ Y¨˚NŸm E⁄YÙ°u\]. Y¨˚NLs ˙NokR˙R Yœl◊.

˘RÙPo◊˚PV Yœl◊Ls ˙Nok’ ©¨‹m E⁄YÙ°\’. GpXÙl ©¨‹Lfim ˙NokR ™L

EVokR ®˚X˙V C]m. ∏˙Z ˘LÙ”dLlTh”s[ TPÆ[dLj˚R Etfl˙SÙd°

œ±l◊L∞u A•lT˚P´p LXk’˚WVÙ• ÿ•˚Y A±ÆVp œ±l˙Th•p ˙NodL.

LÙo¶˙YÙWÙ Yœl©u

£\l©Vp◊LfiPuLÙ≠p

EsYÙeœm

SLeLfiPV˚Y

TPÆ[dLm 12.3
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C]m ˛

©¨‹ ˛

Yœl◊ ˛

Y¨˚N ˛

œ”mTm ˛

˙T¨]m ˛

£t±]m ˛

œ±l◊Ls

$ A≤˙U≠VÙ C]jßp EhThP E´¨Ls G˚Y?

$ ˘RÙPok’ Y⁄m Jq˘YÙ⁄ R[jß¤m Gk˘RkR

E´¨Ls ødLlT”°u\]? GR]Ùp?

$ CkRl TPÆ[dLjßp Gk˘RkR R[jßp

U≤R˚] EhT”jRXÙm?

RÙYW Y˚LlTÙh•Vp R[eLs

£t±]m ÿRp C]m Y˚W´XÙ] R[eL˚[ EhT”jß LÙop ≠˙]Vv RÙYWeL˚[Ÿm

Y˚LlT”jß]Ùo. LÙXjßt˙LtT £X UÙt\eLs EhT”jRlTh•⁄kRÙ¤m A•lT˚P

Y˚LlTÙh•Vp R[eL[ÙL C’˙Y Cuflm TVuT”jRlT”°\’.

C]m ˛ ©[Ùu˙P

©¨‹ ˛ Bu¥˙VÙv ̇ T˙UÙ˚ThPÙ

Yœl◊ ˛ ˙UÙ˙QÙ ˙LÙh•≠P˘]

Y¨˚N ˛ LÙ≠£˙]

œ”mTm ˛ AWd˙L≥˘V

˙T¨]m ˛ ˘LÙd˙LÙv

£t±]m ˛ Ë≥˘TWÙ

C]m ˛ ©[Ùu˙P

©¨‹ ˛ Bu¥˙VÙv ̇ T˙UÙ˚ThPÙ

Yœl◊ ˛ ˚P˙LÙh•≠P˘]

Y¨˚N ˛ NÙ©u˙Ppv

œ”mTm ˛ A]Ù LÙo•˙V≥˘V

˙T¨]m ˛ UÙu¥˘TWÙ

£t±]m ˛ Cu•dLÙ

RÙYW Y˚LlTÙh•V¤dœ AßL G”j’dLÙh”Ls Li”©•j’ A±ÆVp œ±l˙Th•p G›’L.

È˚]´u Y˚LlTÙh” ®˚XL˚[l ©¨jR±k’

T´t£jRÙ∞˚] ®Wl◊L.

˙aÙoj’v UXTÙ¨dœv
˙LW[jßu RÙYW ̆ NpYj˚Rd

œ±jR ÿRpË˙X ˙aÙoj’v

UXTÙ¨dœv (UXT Ù¨u

˙RÙhPm). Xjæu ˘UÙØ´p

G›RlThP CkËp 1678 ÿRp

1693 Y˚WŸs[ LÙXLhPjßp

˘SRoXÙkßp Es[ BmvPo

PÙ™≠⁄k’   12  TœßL[ÙL

˘Y∞´PlThP’. Pf— °Zd°kßVd

LmT≤´u ∏r ˘LÙf£´p BfiSWÙL C⁄kR

Ah™Wp YÙu √PÙi R˚X˚U´p CkËp

E⁄YÙ°V’. ˘LÙpXÙh” œh• Af—Ru

˚YjßVo, WeLTh ÆSÙVL Th, Al◊ Th

ÿR≠V EsSÙh”l Ti•RoLs CkËp

E⁄YÙYßp ÿd°V TeLÙt±]o. RÙYW

C]eL˚[ C]m ©¨j’ TPeLfim YhPÙWl

˘TVoLfim œ±l©PlTh”s[ Ck Ë≠tLÙL

ÿRu ÿR≠p U˚XVÙ[ G›j’dLs

AfN•dLlThP]. LÙop ≠˙]n˚^ ™L

AßLUÙLd LYokR Ë≠p C’‹m Jufl.
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˘TVoL∞p ˙YflTÙ”

TPjß¤s[ E´¨]eL˚[Ÿm ˙YflThP TœßL∞p AYt±u ˘TVoL˚[Ÿm

LY≤dL.

ElTu, ̆ Nm˙TÙj’,
N˙LÙWm

Yh˚P, ˘TÙ”Li¶,

El◊jß

ÈWÙu, L¨eLi¶,

Lpœu]u, ̆ N’mÈWm

Jq˘YÙu±tœm J˙W ˘UÙØ´p Uh”m CqY[‹ ˘TVoLs C⁄l©u  ˙Yfl

˘UÙØL˚[Ÿm LQd°˘X”jRÙp ˙YflTÙ” ™Ll˘T¨VRÙL C⁄dœm Ap-XYÙ?

CqYÙfl ˘Yq˙Yfl ˘TVoL∞p A±VlT”Y’ A˚YlTt±d LtTRtœ R˚PVÙL

C⁄dœUÙ? LXk’˚WVÙ”.

C⁄˘NÙp ˘TV¨”m ÿ˚\

J⁄ E´¨ TX ˘UÙØL∞¤m TX TœßL∞¤m TX ˘TV¨p A±VlT”YR]Ùp

HtT”m œZlTeL˚[j RÆolTRtœ C⁄˘NÙp ˘TV¨”m ÿ˚\

A±ÿLlT”jRlThP’. C’ ˘TÙ’YÙL Ae∏L¨dLlThP A±ÆVp ˘TV¨”m

ÿ˚\VÙœm. CWi” ˘NÙtLs ˙Noj’ A±ÆVp ˘TV¨”m ÿ˚\˙V C⁄˘NÙp

˘TV¨”m ÿ˚\  (Binomial nomenclature) Gufl A±VlT”°\’.

LÙop ≠˙]nv GuTY˙W CR˚] A±ÿLlT”jß]Ùo. A±ÆVp ̆ TV¨¤s[

ÿRp ̆ NÙp ̇ T¨]j˚RŸm CWiPÙY’ ̆ NÙp £t±]j˚RŸm œ±l©”°u\].

CqYÙfl ˘TVo œ±l©”m˙TÙ’ J⁄ E´¨´u A±ÆVp ˘TVo EX°u

GlTœß´¤m J˙W ˙TÙu±⁄dœm. CRu A•lT˚P´p U≤R≤u A±ÆVp

˘TVo ˙aÙ˙UÙ^Ùl©Vuv (Homo sapiens) GuTRÙœm.

TlTÙ∞, LlT[eLÙn, LoÍNÙ,
K˚UdLÙn

TPm 12.2
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Tp˙Yfl E´¨L∞u A±ÆVp ̆ TVoL˚[d Li”

©•j’ ∏˙Z ̆ LÙ”dLlTh”s[ AhPY˚Q˚Vl

˘TÙ⁄jRUÙL ®Wl◊L. AßL E´¨]l ˘TVoL˚[

EhT”jß AhPY˚Q˚V Æ¨‹T”j’L.

E´¨ A±ÆVp ˘TVo

VÙ˚]

U´p

SÙn

˘NmT⁄jß

˙Yl◊

˘Sp

LÙ£V ©v”XÙ

(Cassia fistula)

˙LÙoYv vl[uPuv

(Corvus splendens)

˙TÙv ˙PÙWv

(Bos taurus)

AhPY˚Q 12.1

˙WÙToh Gf. ÆhPÙLo

(1920-˛1980)

·”Rp ÷hTUÙL

ÿu]o ®XÆ´⁄kR C⁄ C] Y˚LlTÙh•Vp ÿ˚\lT• E´¨]eLs

©[Ùu˙P (RÙYW EXLm) A≤˙U≠VÙ (ÆXeœ EXLm) Gu\ CWi”

˘T¨V ©¨‹L∞p EhTh•⁄kR].

B]Ùp E´¨] EXLjßu ˙YflTÙh˚Pd œ±j’ ©u]o °˚PjR

˙Um-ThP A±Æu A•lT˚P´p ˙WÙToh Gf. ÆhPÙLo (Robert H.
Whittaker) Gu\ A˘U¨dL RÙYW A±ÆVXÙo E´¨]eL˚[ Ik’

C]eL[ÙLl ©¨jRÙo.

TPm 12.3

AhPY˚Q 12.2

C]m EhT”m £X E´¨Ls -£\l©Vp◊Ls

˘UÙ…WÙ TÙdº¨VÙ

◊˙WÙh•vPÙ A¡TÙ

Te˚L Èg˚NLs

©[Ùu˙P RÙYWeLs

A≤˙U≠VÙ ÆXeœLs

Ik’ C] Y˚LlTÙ”

CPm Æh” CPm SLW ÿ•VÙR AVp FhPÿ˚\˚Vd

˘LÙiP J⁄ ˘Np / TX ˘Np E´¨Ls

—V FhPÿ˚\ E˚PV CPm Æh” CPm SLW

CVXÙR TX ˘Np E´¨Ls

AVp FhP ÿ˚\˚Vf ˙NokR CPm Æh” CPm

SL⁄m TX ˘Np E´¨Ls

EhL⁄ CpXÙR J⁄ ˘Np E´¨Ls

EhL⁄ E˚PV J⁄ ˘Np E´¨Ls
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Y˚LlTÙh•V≠u S≈] A‘œÿ˚\Ls

ÿuLÙXeL∞p TÙdº¨VÙ ˙TÙu\ ÷i E´¨L∞u £\l©Vp◊L˚[d

œ±j’ —⁄e°V A±˙Y C⁄kR’. ˘UÙ…WÙ C]jßp EhThP Bod°

TÙdº¨VÙ Gu\ ©¨‹ ˘Np A˚Ul©¤m E´of ˘NVpTÙ”L∞¤m ©\

TÙdº¨VÙdL∞≠⁄k’ ˙YflTÙ”˚PV˚Y G]d LiP±kR]o. ˘RÙPok’

˘UÙ…WÙ Gu\ C]j˚Rl ©¨j’ Bod°VÙ, TÙdº¨VÙ Gu\ CWi”

C]eL[ÙL Y˚LlT”jß]Ùo. A’‹™u± C]jßtœ ˙UtTÙLjßp

˘PÙ˘Unu (Domain) Gu˘\Ù⁄ Y˚LlTÙh•Vp R[j˚RŸm

·h•f˙NojR]o. CqYÙfl Bfl C] (Six kingdom) Y˚LlTÙh•Vp

ÿ˚\˚V E⁄YÙd°VYo A˘U¨dL A±Oo LÙop ˘Y¸v (Carl Woese)
GuTYo BYÙo.

∏˙Z ˘LÙ”dLlTh”s[ TPÆ[dLj˚Rd œ±l◊L∞u A•lT˚P´p

TœlTÙn‹ ̆ NnL. LXk’˚WVÙ• ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›’L.TPm 12.4

LÙop ˘Y¸v

(1928-˛2012)

œ±l◊Ls

$ CWi” C] Y˚LlTÙh•V≠u Y˚WV˚\Ls.

$ Ik’ C] Y˚LlTÙh•V≠u NÙjßVd·flLs

$ Bfl C] Y˚LlTÙh•Vp A˚UYRtLÙ] „r®˚XLs.

TPÆ[dLm 12.4

    ˘PÙ˘Unu

TÙdº¨VÙ

     ˘PÙ˘Unu

Bod°VÙ

        ˘PÙ˘Unu

ÎdLÙ¨VÙ

C]m˛◊˙WÙh•vPÙ

C]m˛TÙdº¨VÙ

C]m˛Bod°VÙ

C]m˛Te˚L

C]m˛©[Ùu˙P

C]m˛A≤˙U≠VÙ



A•lT˚P A±ÆVp VIII 177

Gf.I.Æ

Tjß¨d˚L ˘Nnß˚Vd LY≤dL

UWQj˚R Æ˚Rdœm G˙TÙ[Ù

◊’˘Pp≠: EXLm G˙TÙ[Ù ̇ SÙ´u TVjßp! EXL

—LÙRÙW A˚Ul©u LQd°uT• C’Y˚W —UÙo

9208 ˙To G˙TÙ[Ù ˙SÙ´u ÍXm UWQm

A˚Pk’s[]o. G˙TÙ[Ù ˚YWv RÙu

Ck˙SÙndœd LÙWQm.

©•T˙Pu SÙu

    G]dœ ˘Np Cp˚X. UW©Vp ˘TÙ⁄fim ◊WR

E˚\Ÿm Uh”˙U Es-[]. TX TVeLW

˙SÙnL∞u LÙWQdLÙWu. Gu˚] AØlT’

G∞RpX. E´o ˘Np≠p Uh”˙U Gu]Ùp E´o

YÙZ ÿ•Ÿm. ˘Np≠tœ ˘Y∞˙V SÙu

E´Wt\Yu. E´o˘Np˚X A˚PkRÙp

Aeœs[Yt˚\l TVuT”jß Gi¶d˚L˚Vl

˘T⁄dœ˙Yu. ˘T⁄°l ˘T⁄° AkRf ˘Np˚X

AØj’ ˘Y∞˙V Yk’ ◊ßV ˘NpL∞‡s

÷˚Z˙Yu.

      GeLs EXLm ◊ßoLs ®˚\kR˚Y.

G˙TÙ[Ù ˙TÙu\ ˙SÙnL∞u Lh”lTÙ” G∞RÙL A˚UVÙR’ GR]Ùp?

˚YWvL˚[l Tt±V Æ[dLj˚Rl T•ŸeLs. œ±l◊L∞u A•lT˚P´p

LXk’˚WVÙ• ÿ•˚Y A±ÆVp œ±l˙Th•p G›’L.

˘PÙ˘Unu

C]m

©¨‹

Yœl◊

Y¨˚N ©˚W˙Uhv

œ”mTm ˘aÙ™≤˙P

˙T¨]m

£t±]m

AhPY˚Q 12.3

   Bfl C] Y˚LlTÙh•Vp ÿ˚\lT• U≤R≤u Tp˙Yfl

Y˚LlTÙh•Vp R[eL˚[d Li”©•j’ AhPY˚Q˚V ®Wl◊L.

ÎdLÙ¨VÙ

KT
 55

1-
2/B

sc
. S

ci.
 8 

(T
) V

ol-
2
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˙Utœj˘RÙPof£ U˚X´p ◊’Y˚L

ThPÙmÈf£˚Vd LiP±kR]o

˙LÙhPVm: E´¨Vl TpY˚L˚U´p

˙Utœj˘RÙPof£ U˚X´u ÿd°Vj

’Yj˚R ˙U¤m ˘R∞‹T”jßd ˘LÙi”

◊ßV C]m ThPÙmÈf£˚Vd LiP±kR]o.

˘Pp≠ TpL˚XdLZLjßu J⁄ Bn‹d

œ› ◊ßV C]m ThPÙmÈf£˚Vd Li”

©•jR’. ̇ Utœj˘RÙPof£ U˚X´u APokR

Y]lTœßL∞p C˚Y YÙr°u\].

œ±l◊Ls

$ ˚YWvL∞u £\l©Vp◊Ls G˚Y?

$ ÿu]o LXk’˚WVÙ•V Y˚LlTÙh•Vp ÿ˚\L∞p H˙R‡m

Ju±p ˚YW≥˚] EhT”jR CV¤UÙ? GR]Ùp?

GkR J⁄ Y˚LlTÙh•Vp ÿ˚\Ÿm ÿ›˚UVÙ]’ G] EflßTPd ·\

ÿ•VÙ’. ÿVt£Ls ˘RÙPok’˘LÙi˙P C⁄d°u\]. ·”RXÙL

Htfld˘LÙsT˚Y ˘TÙ’ Ae∏LÙWm ˘Tfl°\’ GuT˙R Ei˚U.

CjR˚LV ˘NnßL∞p œ±l©PlT”m E´¨Ls C’Y˚W LiP±Vl

TPÙR˚Y G] GqYÙfl Eflß ˘NnVXÙm?

RWlTh”s[ œ±l◊L˚[ A•lT˚PVÙLd ˘LÙi” LXk’˚WVÙ•

L⁄j’dL˚[ A±ÆVp œ±l˙Th•p G›’L.

$ £\l©Vp◊L˚[ Etfl˙SÙdLp.

$ BYQeL∞u T¨˙NÙR˚].

$ Y˚LlTÙh•Vp ß\‹˙LÙpL∞u TVuTÙ”.

$ A±ÆVp ˘TV¨”Rp.

$ Y˚LlT”jRp.

Cu‡m ©¨jR±V CVXÙR CXhNdLQdLÙ] E´¨Ls EX°p Es[].

£\l©Vp◊L˚[l ˘TÙflj’ Y˚LlT”jßŸm A±ÆVp ÿ˚\´p

˘TV¨h”m A±ÆVp EXLm ◊ßV Æ⁄kß]oL˚[ YW˙Yt°\’. EXLm

ÿ›Y’ÿs[ BnYÙ[oLs ◊ßVYt˚\d Li”©•lTRtLÙ]

Bn‹L˚[ ˙Ut˘LÙi”s[]o.
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ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ Y˚LlTÙh•V≠u ULj’Yj˚RŸm ÿd°Vj’Yj˚RŸm ©¨jR±k’

Æ[dL ÿ•°\’.

$ Y˚LlTÙh•V≠p RjRU’ Su˘LÙ˚PLs A∞jR A±ÆVXÙ˚Wd

œ±jR RLYpLs RVÙ¨dL CVp°\’.

$ E´¨]eL˚[l ©¨jR±YRtLÙ] Ejß˚Vl ◊¨k’˘LÙi”

R≤jRu˚UL˚[l Th•V≠P ÿ•°\’.

$ E´¨]eL˚[ C⁄˘NÙp ˘TV¨”m ÿ˚\lT• ˘TV¨”YRu

ÿd°Vj’Yj˚R ÆY¨dL CV¤°\’.

$ RÙu A±kR E´¨]eL∞u A±ÆVp ˘TVoL˚[l ©¨jR±k’

AhPY˚QlT”jß ˘Y∞lT”jR CVp°\’.

$ Y˚LlT”jR≠u S≈] A‘œÿ˚\Ls, Tp˙Yfl Y˚LlT”jRp

ÿ˚\Ls GuTYt˚\ Jl◊˚U ˘Nn’ Æ[dL CVp°\’.

$ ˚YWvL∞u R≤jRu˚ULs AhPY˚QlT”jR CVp°\’.

Ußl©PXÙm

1. C˚Qf˘NÙtL∞u ˘RÙPo˚Tl ◊¨k’˘LÙi” Æ”ThP Tœß˚V

®Wl◊L.

a. Ik’ C] Y˚LlTÙ” : ˙WÙToh Gf. ÆhPÙLo

Bfl C] Y˚LlTÙ”   : ..................................................

b. NWLu : NWL Nm∂R

˙_Ùi˙W : ...........................................

2. £X E´¨Ls ˘RÙPo◊˚PV œ±l◊Ls RWlTh”s[]. C˚Y

EhT”m C]eL∞u ˘TV˘W›’L.

a. ˘R∞YÙ] EhL⁄ E˚PV’m AVp FhP ÿ˚\ E˚PV’m

CPmÆh” CPm SL⁄m TX˘Np E´¨Ls.

b. ˘R∞YÙ] EhL⁄ E˚PV’m CPmÆh” CPm SLW ÿ•VÙR

AVp FhP ÿ˚\ E˚PV TX˘Np E´¨Ls.

c. ˘R∞YÙ] EhL⁄ E˚PV J⁄ ˘Np E´¨Ls.

d. ˘R∞YÙ] EhL⁄ E˚PV’m CPmÆh” CPm SLW CVXÙR

—V FhP ÿ˚\ E˚PV TX˘Np E´¨Ls.
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3. ◊≠ŸPu ™œkR Jtfl˚UŸ˚PV E´¨´u ˘TV˚W

AhPY˚Q´≠⁄k’ ˙Rok˘R”j’ G›’L. ˙Rok˘R”lTRtLÙ]

Æ[dLj˚R A∞dL‹m.

NÙRÙWQl ˘TVo A±ÆVp ˘TVo

◊≠ TÙkæW ˚Pd¨v

KSÙn LÙ≤v ÌlTv

£eLm TÙkæW≠˙VÙ

È˚] ˘T≠v ˘PÙUv•dLv

SÙn LÙ≤v ˘T™≠VÙ¨v

˘RÙPo ̆ NVpTÙ”Ls

1. EeLs Ts∞´u —tfll◊\jß¤s[ RÙYWeL∞u A±ÆVp

˘TVoLfim YhPÙWl ˘TVoLfim APe°V Ah˚PLs RVÙ¨j’

LiLÙh£ A˚UdL.

2. U˙U≠VÙ Yœl©p EhT”m ÆXeœL∞u TPeL˚[Ÿm

RLYpL˚[Ÿm EhT”jß J⁄ LRmTm RVÙ¨dL.

3. N¨´≠⁄k’ ™Lf N¨VÙ]˚R ˙SÙd° GuT˙R A±ÆVp ÿ˚\.

Y˚LlTÙh•V˚X G”j’dLÙhPÙLd ̆ LÙi” CkRj R˚Xl©p J⁄

LXk’˚WVÙPp SPj’L.



CVt˚L´u AZ°tœ ˘U⁄·h”Y’ E´¨]eL∞u ÿu≤˚XŸm

TpY˚L˚UŸUÙœm. E´¨] A˚Ul◊Ls ̇ YflThP˚YVÙ´‡m CVt˚L´p J⁄

E´¨Ÿm R≤j’ ®˚X®tTßp˚X.

TPÆ[dLj˚R Etfl˙SÙd° E´¨]eLfidœ C˚P˙VŸs[ Ju˙\Ù˘PÙufl

P]Ù] ˘RÙPo©tœ G”j’dLÙh”Ls Li”©•dL.
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E´oUiPXm (Biosphere)

È™´p E´¨]eLs LÙQl

T”m Tœß˙V E´o UiPXm.

C’ ◊Æl TWl©¤m Y∞

UiPXjß¤m ˘T⁄eLP≠u

A•lTœß´¤m TWÆd

°Pd°\’.

ÆXeœLfim RÙYWeLfim ÷i‘´¨Lfim APe°V E´o

EXLjßu ®˚X˙Tt±tœ E´Wt\ LÙW¶Lfim ˙R˚YVÙœm.

E´Wt\ LÙW¶Ls E´odLÙW¶Lfidœ GqYÙ˘\pXÙm

ER‹°u\]? LXk’˚WVÙ”.

∏˙Z RWlTh”s[ TPÆ[dLj˚R ˘TÙ⁄jRUÙ] ÿ˚\´p ®Wl◊L.

TPÆ[dLm 13.1

E´Wt\

LÙW¶Ls
LÙtfl

(.......................)

Ui

(.........................)

„¨V J∞

(J∞f˙Nod˚L)

RiΩo

(.......................)

E´o EX°u A•lT˚P Bt\p E˚\ÆPm „¨Vu Bœm.

T—˚Uj RÙYWeLs J∞f˙Nod˚L´u YÙ´XÙL J∞ Bt\˚X

˙Yß Bt\XÙL UÙtfl°\’.

CkR Bt\p EQ‹j˘RÙPo YØ T¨UÙt\m ˘NnVlTh” ©\

E´¨L˚[ A˚P°\’. J∞f˙Nod˚L SPj’m RÙYWeL˚[

EtTjßVÙ[o (Producers) Guflm ˙SW•VÙL˙YÙ ApXÙU˙XÙ

Bt\¤dLÙLj RÙYWeL˚[f NÙokß⁄dœm E´¨L˚[

ET˙VÙ°lTÙ[o (Consumers) Guflm A˚Zd°u\]o. ̇ SW•VÙLj

RÙYWeL˚[f NÙokß⁄dœm ET˙VÙ°lTÙ[oL˚[ ÿRpRW

ET˙VÙ°lTÙ[oLs Guflm AYt˚\ EQYÙL Eh˘LÙsTYt˚\

CWiPÙm RW ET˙VÙ°lTÙ[oLs Guflm ·\XÙm. CWiPÙm RW

ET˙VÙ°lTÙ[oL˚[ EQYÙL Eh˘LÙsTYt˚\ Íu\Ùm RW

ET˙VÙ°lTÙ[oLs GuTo.

CVt˚L´p EQ‹j˘RÙPo◊L˚[l TPUÙL Æ[dœm

EQ‹Y˚X˚V (food web) ÿu]o A±k’ ˘LÙiP’iPpXYÙ?

J⁄ EQ‹ Y˚X´u TPÆ[dLj˚R Etfl˙SÙdœL.

RWlTh”s[ œ±l◊Ls ˚Yj’ LXk’˚WVÙ• ÿ•‹L˚[ G›’L.

„rUiPXm

(Ecology)

E´¨]eLfid°˚P˙VŸm

E´¨]eLs YÙ›m —tfll

◊\jßt°˚P˙VŸm Es[

J u ˙ \ Ù ˘ P Ù u fl P ] Ù ]

˘RÙPo˚Td œ±jR LpÆ˙V

„rUiPXd LpÆ. TXY˚L

„rUiPXeLs, E´¨]e

Lfid°˚P˙VŸs[ ˘RÙPo

◊Ls —tflf„Zp TÙ’LÙl◊

GuT˚Y GpXÙm CdLt\p

©¨Æp EhT”°u\].
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TPÆ[dLm 13.2

œ±l◊Ls

$ EQ‹j˘RÙP⁄m EQ‹ Y˚XŸm GqYÙfl ˙YflTh”s[]?

$ J⁄ E´¨ Ju±tœ ˙UtThP EQ‹j˘RÙPoL∞p EhT”°u\RÙ?

$ -J⁄ E´¨ Ju±tœ ̇ UtThP E´¨]eLfidœ EQYÙœm YÙnl◊,

EQ‹ Y˚X´u ®˚X˙Tt±tœ Su˚U R⁄UÙ? GR]Ùp?

$ EQ‹ Y˚X´u Li¶VÙ] H˙R‡m J⁄ E´¨´u

Gi¶d˚L´p HtT”m Ht\jRÙr‹Ls ©\ E´¨L∞u

®˚X˙Tt±˚] GqYÙfl TÙßdœm?
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•WÙl©d R[j˚RlTt±V œ±l˚Tl TÙojæoLs ApXYÙ?

EQ‹ Y˚X´p E´¨L˚[l TX˙Yfl •WÙl©d R[jßp

EhT”jß A∞jR TPÆ[dLj˚R ®Wl◊L

œ±l◊Ls

$ Ko E´¨˙V Ju±tœ ˙UtThP •WÙl©d R[eL∞p

EhT”°u\RÙ?

$ IkRÙY’ •WÙl©d R[jßtœ YÙnl◊ Es[RÙ?

$ •WÙl©d R[jßp ™L EVokR ®˚X´p E´¨Ls At\

®˚X „rUiPXj˚R GqYÙfl TÙßdœm?

TPÆ[dLm 13.2 ≠⁄k’ G”j’ G›RlTh”s[

EQ‹j˘RÙPoL˚[l T¨˙NÙßdL.

1. ◊p  ÿVp  T⁄k’

2. ◊p  ˘Yh”d°∞  KQÙu  T⁄k’

3. ◊p  ˘Yh”d°∞  RY˚[  TÙm◊  T⁄k’

CkR EQ‹j˘RÙPoL∞p T⁄k’ Y°d°u\ •WÙl©d R[j˚Rd

LiP±k’ A±ÆVp œ±l˙Th•p G›’L.

„rUiPXjß¤s[ •WÙl©d R[eL∞u Gi¶d˚LŸm •WÙl©d

R[jß¤s[ E´¨L∞u C⁄l©Pÿm ®˚XVÙ]RpX. UÙflm

Ru˚UŸ˚PV˚Y. EQ‹j˘RÙP¨u £dLXÙ] Ru˚U˚VŸm

C˚P˘Y∞˚VŸm ˘TÙflj’ A’ UÙ±d˘LÙi•⁄dœm.

•WÙl©d R[eLs

(Trophic Level)
EQ‹j˘RÙP¨p J⁄ E´¨´u

C⁄l©Pj˚Rd œ±dœm

˘NÙp˙X •WÙl©d R[m. GpXÙ

EQ‹j ˘RÙPoLfim ˙SW•

VÙL˙YÙ ApXÙU˙XÙ BWmT

UÙY’ RÙYWeL∞≠⁄k’

B˚LVÙp AYt˚\ ÿRp

•WÙl©d R[jßp EhT”jRXÙm.

RÙYWeL∞≠⁄k’ ˙SW•VÙL

EQ˚Yl ˘Tflm RÙYW

Ei¶L˚[ CWiPÙm •WÙl©d

R[jß¤m EQÆtLÙL

AYt˚\f NÙokß⁄dœm UÙ™N

Ei¶L˚[ Íu\ÙY’

•WÙl©d R[jß¤m EhT”j

RXÙm. UÙ™N Ei¶L˚[ C˚W

VÙdœm C˚W ©•lTYoL˚[

SÙuLÙY’ •WÙl©d R[jßp

EhT”jRXÙm. EQ‹ Y˚X

£dLXÙY˚Rl ˘TÙflj’ J⁄

E´¨ TXY˚L •WÙl©d R[eL

∞p EhT”m.

TPÆ[dLm 13.3

Íu\Ùm RW ET˙VÙ°lTÙ[o

(UÙ™N Ei¶L˚[Ÿm

Eh˘LÙsTYo)

SÙuLÙY’ •WÙl©d R[m

EtTjßVÙ[o

(RÙYWeLs)

ÿRp •WÙl©d R[m

ÿRp RW ET˙VÙ°lTÙ[o

(RÙYW Ei¶Ls)

CWiPÙY’ •WÙl©d R[m

CWiPÙm RW ET˙VÙ°lTÙ[o

(UÙ™N Ei¶Ls)

Íu\ÙY’ •WÙl©d R[m

˘Sp, ◊p

.......................................................

.......................................................

.......................................................

.......................................................
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UÙUWÿm Cjßfim

UÙ‡m

◊≠Ÿm

È‹m

ThPÙm

Èf£Ÿm

UÙUWÿm

UWYÙ˚ZŸm

˘Sp¤m

L˚[Lfim

TPÆ[dLm 13.4

E´¨]j˘RÙPo◊Lfidœj RœkR G”j’dLÙh”Ls G›ßd ∏˙Z RWlTh”s[

TPÆ[dLj˚R ®Wl◊L.

E´¨]j ̆ RÙPo◊Ls

LUuN≠Nm

Ju±tœ Su˚U.

Ut˘\Ùu±tœ

Su˚U˙VÙ

æ˚U˙VÙ Cp˚X.

™ÎfN≠^m

CWi”

E´¨Lfidœm

Su˚U.

Jh”i¶ YÙrd˚L

Ju±tœ Su˚U,

Ut˘\Ùu±tœ æ˚U.

Jh”i¶

EQÆtLÙL

˙Y˘\Ùu±˚]f

NÙok’s[’

C˚W©•jRp

Ju±tœ Su˚U

Ut˘\Ùu±tœ

æ˚U. C˚W, C˚W

©•jRY‡dœ

EQYÙL

A˚U°\’.

˙TÙh•

˘RÙPdLjßp

CWi•tœm

æ˚U. ©u ˘Yt±

˘Tflm E´¨dœ

Su˚U.

TPÆ[dLm 13.5

G.LÙ:

 ..............................

G.LÙ:

UÙUWÿm Cjßfim

G.LÙ:

   ..............................

G.LÙ:

  .............................

G.LÙ:

UÙUWÿm
UWYÙ˚ZŸm

IT @ School
Edubuntu ˛p School

Resource p "˚_Y

˚YÆjVm' Cu]X,

Cu‡, SÙ˚[ Gu\

Tœß˚Vd LÙiL.

„rUiPXjß¤s[ ˘NVpT¨UÙt\eLs

(Ecological Interactions)
E´¨]j ˘RÙPo◊L∞u TPeL˚[d LY≤dL.

SÙm TÙodLÙR’m A±VÙR’UÙ] GiQt\ ˘NVpT¨UÙt\eLs CVt˚L´p

Es[]. CkRf ˘NVpT¨UÙt\eL˙[ „rUiPXeL˚[f NU®˚XŸP‡m

EflßŸP‡m ®˚X®flj’°u\]. EQ‹j˘RÙPoLs E´¨Lfidœ

C˚P˙VŸs[ ˘NVpT¨UÙt\eLfidœj RœkR G”j’dLÙh”L[Ùœm.
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CkRf „rUiPXeL∞u R≤jRu˚UL˚[d œ±j’m AYt±p EhThP

E´¨L˚[d œ±j’m RLYpLs ßWh• œ±l◊L∞u A•lT˚P´p

LXk’˚WVÙ• A±ÆVp œ±l˙Th•p G›’L.

E´¨VpTpY˚L˚U (Biodiversity)

È™´p YÙ›°u\ TpY˚L˚UŸ˚PV GpXÙ E´¨V NÍLeLfim

AYt±u „rUiPXeLfim ̇ NokR˙R E´¨VpTpY˚L˚U. E´¨Vp

TpY˚L˚U´p „rUiPXeL∞u TpY˚L˚U (Ecosystem diversity),
£t±]eL∞u TpY˚L˚U (Species diversity), UW©Vp TpY˚L˚U

(Genetic diversity) Gu\ R[eLs EhT”m. E´oUiPXjß¤s[

E´oY[j˚Rd œ±l©”m Cf˘NÙp˚X ÿRuÿRXÙLl TVuT”jßV’

1985˛p YÙphPo ¥. ˙WÙ`u Gu\ Be°X CVt˚L A±ÆVXÙo

BYÙo.

œ±l◊Ls

$ GpXÙ „rUiPXeLfim E´oY[jßp J˙W ˙TÙufls[RÙ?

LÙ”

’kßWÙ

˘T⁄eLPp

øo®˚XLs

◊p˙U”

TÙ˚XY]m

TPm 13.1   ˙YflThP „rUiPXeLs

E´Wt\ LÙW¶Lfi˚PV‹m E´of ̆ NVpT¨UÙt\eLfi˚PV‹m ̇ YflTÙ”

·”k˙RÙflm „rUiPXm ·”Rp ®˚XVÙ]RÙL UÙfl°\’.

˙YflThP „rUiPXeLs

∏˙Z ˘LÙ”dLlTh”s[ TPeL˚[d LY≤dL.
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E´¨VlTpY˚L˚U´u ÿd°Vj’Ym

E´¨VlTpY˚L˚U TÙ’LÙdLlT”YR]Ùp HtT”m TVuLs G˚Y? A˚Rl

◊¨k’˘LÙs[ ˙Yi”˘U≤p E´¨VlTpY˚L˚U SUdœ A∞dœm

˙N˚YLs G˚Y G] A±kß⁄dL ˙Yi”m. ∏˙Z ˘LÙ”dLlTh”s[

TPÆ[dLj˚Rd LY≤dL. TPÆ[dLjßu A•lT˚P´p E´¨Vl

TpY˚L˚Ul TÙ’LÙl©u ˙R˚YTt± œ±l◊ RVÙ¨dL.

IT @ School Edubuntu
˛p School Resource p

"˚_Y ˚YÆjVm'
Cu]X, Cu‡, SÙ˚[

Gu\ Tœß˚Vd LÙiL.

$ J⁄ „rUiPXjßp LÙQlT”m GpXÙ E´¨Lfim ˙Y˘\Ù⁄

„rUiPXjßp LÙQlT”UÙ?

$ CVt˚L „rUiPXeL˚[l TÙ’LÙdL ˙Yi•VRu ˙R˚Y Gu]?

TiTÙh”f ̇ N˚YLs

$ AZ˚L W£jRp

$ Æ˙]ÙReLs

$ LpÆ

$ NPeœ Nm©WRÙVeLs

$

—tflYhPÙW ˙N˚YLs

$ Ui E⁄YÙRp

$ UiQ¨jR˚X R˚P˘NnRp

$ O2 - CO2 NU®˚X

$ —jRøo °˚PjRp

$ ˘Ys[l˘T⁄dœ Lh”lTÙ”

$ LÙX®˚X Lh”lTÙ”

$

Cu±V˚UVÙ ˘TÙ⁄hLs

°˚PjRp

$ EQ‹

$ U⁄k’

$ G¨˘TÙ⁄hLs

$ UW©Vp ˘TÙ⁄hLs

$

E´¨Vl

TpY˚L˚U-˛

˙N˚YLs

ER‹m ˙N˚YLs

$ EQ‹f —Zt£

$ ULWkRf ˙Nod˚L

$ E´¨d Lh”lTÙ”

$ Æ˚R TWYp

$

TPÆ[dLm 13.6
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E´¨VlTpY˚L˚U AØ‹

Sm˚Uf —t±¤ÿs[ E´¨VlTpY˚L˚Udœ Gu] ̇ Sok’

˘LÙi•⁄d°\’? C˚Rl ◊¨k’˘LÙs[ ˙Yi”˘U≤p

÷hTUÙ] Etfl˙SÙdLp ˙R˚YVÙœm.

T\˚YLs GpXÙ Tœß´¤m LÙQd·•V˚Y ApXYÙ?

„rUiPXjßp HtT”m UÙt\eLfidœ ™L Æ˚WÆp

C˚WVÙœm E´¨]˙U T\˚YLs.

SU’ Tœß´¤s[ T\˚YL˚[ Etfl˙SÙdLXÙm. A’ YØ

E´¨VlTpY˚L˚U´u Cu˚\V ®˚X˚Vl ◊¨k’

˘LÙs[XÙm.

BoYj˚Rj Ái”m A±ÆVp ˘TÙ›’˙TÙd˙L T\˚Y

Etfl˙SÙdLp. SUdœ A±ÿL™pXÙR T\˚YL˚[

©¨jR±V ◊jRLeL˚[Ÿm C˚QVR[jßu ERÆ˚VŸm

˙RPXÙm. Etfl˙SÙd°V T\˚YL∞u ˘Y∞l◊\

A˚Ul©¤m œQeL∞¤ÿs[ £\l©Vp◊L˚[d œ±j’

˚YdL U\dL ˙YiPÙm.

TPj˚Rd LY≤dL.

SU’ —tfll◊\m C’˙TÙu\ HWÙ[m T\˚YLs ®˚\kRRÙL C⁄kR’.

E]’ Tœß´¤s[ T\˚YL∞u TpY˚L˚Udœ Cufl H˙R‡m UÙt\m

HtTh”s[RÙ? E]’ LiP±Rp Gu]?

œ±l◊L∞u A•lT˚P´p LXk’˚WVÙ”L.

œ±l◊Ls

$ „rUiPXeL∞u ˘T⁄U[ÆXÙ] £˚R‹.

$ CVt˚Ll ˘TÙ⁄sL∞u ˘T⁄U[‹ —WiPp.

TPm 13.2 ˙LW[jß¤s[ TpY˚Ll T\˚YLs

AW©dLP¤dœ C˚QVÙL 1500

°˙XÙ¡hP⁄dœ ˙Up ø[ÿm

Ju˙\LÙp CXhNjßtœm AßLm

N’W °˙XÙ¡hPo TWlT[‹s[

E´¨VlTpY˚L˚U Y[ÿ˚PVl

Tœß˙V ˙UtœU˚Xj˘RÙPo

(Western ghats). NdVU˚X, N°VÙj¨

ÿR≠V ̆ TVoL˚[ E˚PV CqÆPm

Y]eLs, ◊p˙U”Ls, ˙NÙ˚XLs,

N’l◊ ®XeLs, SßLs, œ[eLs

ÿR≠V „rUiPXeL[Ùp ˘NØl

TÙ]˚Y. EX°˙X˙V AÈoY UÙ]

E´¨Ls Ceœd LÙQlT”°u\].

U≤R≤u Æ˙YLUt\ œfld∏”Ls

CkR ®XlTœß˚V AØj’d

˘LÙi•⁄d°u\]. ˙Y[Ùi˚U,

SßL∞u KhPj˚Rj R˚P˘Nn’

Lh•V A˚QLs, ˙RÙi”Rp,

Y]Y[eL∞u —WiPp, Y]ÆXe

œL˚[ ˙Yh˚PVÙ”Rp ˙TÙu\˚Y

˙Utœ U˚Xj ˘RÙP⁄dœ Af—flj

RXÙL Es[].

˙Utœj˘RÙPof£ U˚X´u

E´¨VlTpY˚L˚U

Af—fljR≠p
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J⁄ T\˚YŸm
TÙ”Yßp˚X

D.D.T. ˙TÙu\ Èf£ U⁄k’Ls

HtT”j’m —tfll◊\ —LÙRÙWl

©Wf£˚]L˚[d œ±j’ ˙WfNp

LÙrNu Gu\ A˘U¨dL BnYÙ[o

1962 ˛p ˘Y∞´hP J≠Vt\

YNkRm (˚NXuh v©¨e) Gu\

Ëp EXL LY]j˚Rd LYokR’

Cu˘Ndh TÙml Gu\ ˘NpXl

˘TV¨p ˘Th˙WÙ≠Vm EtTjßl

˘TÙ⁄hLfiPu LXk’ D.D.T.
˙Y[Ùi ®XeL∞p ˘T⁄U[Æp

v©˙W ˘NnRR]Ùp £fl ÆXeœ

LfiPu T\˚YLfim ·hPj˙RÙ”

C\kR ˘NV˚X LÙrNu J≠Vt\

YNkRjßp —h•dLÙh•]Ùo. ˘T⁄m

TÙu˚UVÙ] Èf£U⁄k’ Lfim

◊tfl˙SÙndœ YØYœdœm Gu\

Lt\p A±d˚L´u ©u]¶´p

AYo Eflßl T”jß]Ùo. 1972˛p

A˘U¨dLÙÆp D.D.T. R˚P

˘NnVlThP’ CkR Ë≠]ÙXÙœm.

˘LÙ•V Èf£ U⁄k’Ls ˘T⁄U[‹

TVuT”jRl T”°u\ CkR

LÙXLhPjßp CkËp ÿu˚Ydœm

L⁄j’dLs ™Ll ©W£jRUÙ]˚Y.

$ ˙Y[Ùi ®XeL∞p ˘T⁄U[Æp TVuT”j’m

˙Yßl˘TÙ⁄sLs.

$

$

LXk’˚WVÙPp ÿ•‹LfiPu Aj˙RÙ” ̆ RÙPo◊˚PV RLYp

L˚[Ÿm ßWh• A±ÆVp Lh”˚W RVÙ¨j’ —Yo ˘Nnßl

Tßl©p ˘Y∞´”L.

˙PÙ˙PÙ NgN¨dœm ◊\Ù

œYÙdL

Æ”ThP Li¶Ls

C] AØ‹dœs[Ù] £X E´¨L∞u TPeL˚[l TÙodL.

˘UÙ√μVv æÆp NÙRÙWQUÙLd LÙQlThP ˙PÙ˙PÙ Gu\

T\dL CVXÙR T\˚Y, XhNdLQd°p ·hPUÙL A˘U¨dL

YÙ≤p T\kß⁄kR NgN¨dœm ◊\ÙdLs, Bl©¨dLÙÆu

˘RtœlTœß´p YÙrkß⁄kR LÙh”Y¨dœß˚W C]UÙ]

œYÙdLLs GuT˚Y˘VpXÙm È™´≠⁄k’ U˚\k’

˙TÙ]Yt±p £XRÙœm.

˛ CkR E´¨L∞u C] AØÆtœd LÙWQUÙ] „r®˚XLs G˚Y?

˛ U≤R‡dœ Cßp H˙R‡m Teœ EiPÙ?

LXk’˚WVÙ”.

ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›’L.

TPm 13.3
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£Yl◊ RW‹ Ëp

(Red Data Book)
Tp˙Yfl SÙ”L∞p ˘NVp

Th” Y⁄m —tfll◊\l

TÙ’LÙl◊ NeL˙U IUCN
(International Union for
the Conservation of
Nature). C] AØ˚Y

G ß o ˘ L Ù s fi m

R Ù Y W e L fi ˚ P V ‹ m

Æ X e œ L fi ˚ P V ‹ m

RLYpLs IUCN ˛u

R˚X˚U´p Jq˘YÙ⁄

Y⁄Pÿm AhPY˚Ql

T”jRlT”°\’. C’˙Y

£Yl◊ RW‹ Ëp. £X

SÙ”Ls ˘NÙkRm ®˚X´

˙X˙V £Yl◊ RW‹ Ëp

RVÙ¨d°u\]. E´¨Vl

TpY˚L˚U´u AØ‹

GkR A[‹dœ Es[’

GuT˚Rl ◊¨k’ ˘LÙi”

TÙ’LÙl◊f ˘NVpL˚[j

ßhP™h” S˚Pÿ˚\l

T”j’YRtœ £Yl◊ RW‹

Ë≠¤s[ RLYpLs ER‹

°u\].

TÙ’LÙdLlTPÙÆ•p C˚YŸm!

TXY˚Ld LÙWQeL[Ùp C] AØ˚Y Gßo˘LÙsfim HWÙ[m

E´¨]eLs Es[]. £X G”j’dLÙh”Ls ∏˙Z ̆ LÙ”dLlTh”s[].

A˙NÙLUWm

UXÿZd° ̇ YZÙmTp

Y˚WVÙ”

£eLYÙp œWeœ

UXTÙo ◊‡œlÈ˚]

UWUgNs

TPÆ[dLm 13.7

CjR˚LV E´¨L˚[d œ±j’ ·”Rp RLYpLs ßWh• A±ÆVp

œ±l˙Th•p G›’L.

TpY˚L˚U˚Vl TÙ’LÙdLXÙm
CVt˚L˙VÙ” C˚VkR Y[of£˙V ®˚XVÙ] Y[of£. E´¨Vl

TpY˚L˚UŸP]Ù] A±‹lÈoYUÙ] A‘œÿ˚\ GqYÙfl C⁄dL

˙Yi”m GuT˚Rd œ±l©”m TPÆ[dLj˚Rl TœlTÙn‹ ˘NnL.

ÿ•‹L˚[ A±ÆVp œ±l˙Th•p œ±dL‹m.

TPm 13.4

A±L

E´¨Vl

TpY˚L˚U

TVu

T”j’L

TÙ’LÙdL
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Y]ÆXeœ NWQÙXVeLs

(Wild Life Sanctuary)

YÙrUiPXeL˚[l TÙ’LÙlT’Pu

Y]ÆXeœL∞u C] AØ˚Yj

R”lTRtLÙL  A±ÿLlT”jRl

Th”s[ Y]lTœßL˙[ C˚Y.

˙TlTÙ˚\, ˘T¨VÙo, YVSÙ”

ÿR≠V˚Y ˙LW[jßp Es[

Y]ÆXeœ NWQÙXVeLfidœ

G”j’dLÙh”L[Ùœm.

˙R∫V ÈeLÙdLs

(National Parks)
Y]ÆXeœl TÙ’LÙl◊Pu J⁄

UiPXjß¤s[ YWXÙtfl ®˚]‹f

£u]eLs CVt˚Ll ˘TÙ⁄hLs

È™´u R≤jRu˚ULs VÙ˚YŸm

TÙ’LÙlTRtLÙL E⁄YÙdLl ThP

˚Y˙V ˙R∫Vl ÈeLÙdLs. CWÆœ[m,

˚NXuh˙Y≠, B˚]ÿ•f ˙NÙ˚X,

Uß˘LhPÙu ̇ NÙ˚X, TÙmTÙ”m ̇ NÙ˚X

GuT˚Y ˙LW[jß¤s[ ˙R£V

ÈeLÙdLs .

Lm™Î≤h• ¨No‹Ls (Community Reserves)
˘TÙ’UdLs Te˙Lt◊Pu TÙ’LÙdLlT”m TœßL˙[ Lm™Î≤h• ¨No‹Ls.

UdLs YÙ›m Tœß´¤s[ —tflf„Zp ÿd°Vj’Yÿ˚PV TœßL˙[ C˚Y.

UXl◊Wm, ˙LÙØd˙LÙ” UÙYhPeL∞p A˚Uk’s[ LP¤i• Lm™Î≤h•

¨No‹ CRtœ G”j’dLÙhPÙœm.

EsSÙh” ̨  ̆ Y∞SÙh” A[Æp E´¨VlTpY˚L˚U˚Vl TÙ’LÙlTRtLÙLf

˘NVpT”m TX NeLeLfim NhP A˚Ul◊Lfim Es[]. AWNÙeLm

TpY˚L˚U ®˚\kR UiPXeL˚[l TÙ’LÙl◊l TœßL[ÙL A±Æj’l

TÙ’LÙd°\’.

E´¨L˚[ AYt±u CVt˚L YÙr UiPXeL∞˙X˙V TÙ’LÙdLd ·•V

Cu£h LiNo˙Y`u (in-situ conservation) ÿ˚\Ÿm. E´¨L˚[ AYt±u

CVt˚L YÙrUiPXeLfidœ ˘Y∞˙V TÙ’LÙdœm Gd£h LiNo˙Y`u

(ex-situ conservation) ÿ˚\Ÿm ®XÆp Es[].

CjR˚LV A˚Ul◊Lfidœf £X G”j’dLÙh”L˚[d LÙi˙TÙm

 Cu£h LiNo˙Y`u
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Cu£h LiNo˙Y`u

Lm™Î≤h• ¨Noq

$˘ T Ù ’ U d L ∞ u

ERÆŸPu TÙ’LÙl◊.

$

G.LÙ: ................................

T˙VÙv©Vo ¨Noq

$

$

G.LÙ: ALvßVU˚X

Y]ÆXeœ NWQÙXVm

$YÙrUiPXeL∞u

TÙ’LÙl◊

$

G.LÙ: YVSÙ”

˙R∫V ÈeLÙdLs

$

$

G.LÙ: ................................

TPÆ[dLm 13.8

U≤Ru YÙ›m TœßL∞p TÙ’LÙdLlTh” Y⁄m

TWlT[‹ œ˚\kR E´¨VlTpY˚L˚U UiPX˙U

LÙ‹Ls. YÙrd˚L „r®˚X´p YkR UÙt\eL∞u

TV]ÙL Æ˚XUßdLÿ•VÙR E´¨Vp TœßVÙL C⁄kR

LÙ‹Ls TX AØk’ ̇ TÙ´]. £X LÙ‹Ls Uh”˙U Cufl

®˚X®t°u\]. øolTÙ’LÙl©p AlTœß´¤s[

LÙ‹L∞u Teœ D” C˚QVt\RÙœm.

Cd˙LÙXÙ¥dLp
aÙhvTÙh

(Ecological Hotspots)
C’ YhPÙWlTœß´¤s[ HWÙ[m

£t±]eLs Eh˘LÙiP’m

—tfll◊\ AØÆtœ Es[Ù]’UÙ]

E ´ ¨ V l T p Y ˚ L ˚ U

UiPXUÙœm. Jq˘YÙ⁄ aÙh

vTÙh”m ™L AßL —tfll◊\

ÿd°Vj’Yÿ˚PV E´¨Vp

Y[ÿ˚PV UiPXUÙœm.  EX°p

˘UÙjRÿs[ ÿlTjß SÙuœ aÙh

vTÙh”L∞p Íufl CkßVÙÆp

Es-[]. ˙Utœj˘RÙPof£ U˚X

YP°Zdœ CUÙXVm Ck˙RÙ ToUÙ

UiPXm GuT˚Y˙V A˚Y.

T˙VÙv©Vo ¨No‹Ls (Biosphere Reserves)

LÙ‹Ls (˙LÙÆp UWd·hPeLs ̨  Sacred groves)

EXLjß¤s[ ÿd°VUÙ] YÙrUiPXeL˚[Ÿm E´¨Vp

TpY˚L˚U˚VŸm UW©Vp E˚\ÆPeL˚[Ÿm TÙ’LÙjRp Gu\ ̇ SÙdœPu

E⁄YÙdLlThP ™LlTWkR ®XlTœß˙V C’. øX°¨, ALvßVU˚X ˙TÙu\

T˙VÙv©Vo ¨No‹L∞p ˙LW[jßu TœßLfim EhTh”s[].

Cu£h LiNo˙Y`‡Pu ˘RÙPo◊˘LÙi” ˘LÙ”dLlTh”s[

TPÆ[dLm ®Wl◊L.
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IT @ School Edubuntu -˛p
School Resource ˛p "YuVÀÆ

NmWbQm' Gu\ Tœß˚Vd

LÙiL.

Gd£h LiNo˙Y`u

ÆXe°Vp ÈeLÙdLs

(Zoological gardens)

˙YflThP C]eL∞p EhThP ÆXeœL˚[ R≤lThP

ÿ˚\´p ˙T‘Y’m, C]l ˘T⁄dLjßtœj ˙R˚YVÙ]

„r®˚XL˚[ A˚UdL‹m ˘Nn°u\ TÙ’LÙl◊

˚UVeL˙[ ÆXe°Vp ÈeLÙdLs. Y]lTœß´p C]

AØ‹ ˙S¨hP E´¨L∞u (Extinct in wild) TÙ’LÙl◊

˚UVÿm Bœm. ˙LW[jßp ß⁄Y]kR◊Wm, ß⁄f„o

˙TÙu\ CPeL∞p ÆXe°Vp ÈeLÙdLs Es[].

RÙYW ÈeLÙdLs

(Botanical gardens)

TpY˚L £t±]eL∞p EhThP AÈoYÿm

ÿd°Vj’Yÿ˚PV RÙYWeL˚[l TÙ’LÙd°u\ TWkR

Bn‹ ̊ UVeL˙[ C˚Y. ̆ T⁄mTÙXÙ] RÙYWeL˚[Ÿm

©¨jR±YRtœm AYt˚\d œ±j’  ·”Rp RLYpL˚[

A±YRtœm RÙYWl ÈeLÙdLfidœf ˘Np¤Rp

TV‡˚PVRÙœm. ß⁄Y]kR◊Wm TÙ˙XÙ” _YLoXÙp ̇ S⁄

•WÙl©dLp ˘TÙhPÙ≤dLp LÙoPu Buh ¨Nof

Cuv••Îh (JNTBGRI), ˙LÙØd˙LÙ” J[YiQ´p

Es[ UXTÙo RÙYW´Vp ÈeLÙ (MBG) ˙TÙu\˚Y

G”j’dLÙh”L[Ùœm.

Àu Ye°Ls (Gene Banks)

Æ˚RLs, E´o ÆkR‘ ÿR≠VYt˚\f ˙NL¨j’

øiPLÙXjßtœl TÙ’LÙlTRtLÙ] A˚Ul◊Lfi˚PV

Bn‹ ˚UVeL˙[ C˚Y. ˙R˚YlT”m˙TÙ’ C˚Rl

TVuT”jß E´¨L˚[ ¡h”⁄YÙdLÿm ˘NnV CV¤m.

ß⁄Y]kR◊Wjß¤s[ WÙÀqLÙkß ˘NuPo ˙TÙo

T˙VÙ˘Pd]ÙX¥ (RGCB) CRtœ J⁄ G”j’dLÙhPÙœm.

œ±l◊Ls

$ Gd£h LiNo˙Y`u ÿ˚\´u NÙjßVd·flLs

G˚Y?

$ Àu Ye°L∞u ÿd°Vj’Ym Gu]?

KT
 55

1-
3/B

sc
. S

ci.
 8 

(T
) V

ol-
2
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WWF
(World Wide Fund for Nature)

E´¨VlTpY˚L˚Ul TÙ’LÙl◊, CVt˚L

Y[eL∞u —WiP¤m UÙN˚PR¤m

R˚P˘NnRp ÿR≠V˚Y WWF ˛u

˙SÙdLeL[Ùœm. CkR A˚Ul©u

R˚X˚UVLm —ÆhNoXÙk’ Bœm.

IUCN
(International Union for
Conservation of Nature)

E´¨VlTpY˚L˚Ul TÙ’

LÙl◊ Gu\ ÿd°V ˙SÙdLj

’Pu —ÆhNoXÙk’ R˚X˚U

VLUÙLd ˘LÙi” ˘NVpT”m

—RkßW A˚Ul˙T IUCN .

—tfll◊\l TÙ’LÙl◊f ˘NVpTÙ”Ls E⁄YÙdœYRtœm J⁄e°˚QdL‹m

AWNÙeLjß¤m ApXÙU¤m HWÙ[m A˚Ul◊Ls ˘NVpT”°u\]. ˙R£V

A[Æ¤m EXL[ÙÆV ®˚X´¤m ˘NVpT”°u\ £X NeLeLfim

®flY]eLfim Es[]. AYt˚\j ˘R¨k’˘LÙs˙YÙm.

—tfll◊\ TÙ’LÙl©tLÙLf ˘NVpT”m A˚Ul◊Lfim ®flY]eLfim SU’

SÙh•¤m Es[]. A˚YTt± ÆNÙ¨j’j RLYpLs ßWh”L.

$ UWdLuflLs Sh” ˙T‘Rp.

$ Y]eL˚[d œ±j’m, —tfll◊\j˚Rd

œ±j’m ˙SW•VÙL A±k’˘LÙs[

ÿVt£dL. °˚PjR A±˚Yl T°ok’

˘LÙsRp.

$ —tfll◊\j˚Rf —jRUÙL TÙ’LÙjRp.

$ ÆØl◊Qo‹ ®Lrf£L∞p Teœ

˘TflRp.

$

$

—tfll◊\j˚Rl

TÙ’LÙdL Gu]Ùp

Gu] Gu] ˘NnV

CV¤m?
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ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ YÙrUiPXjß¤s[ E´¨L˚[ EhT”jß •WÙl©d R[eLs

TPÆ[dLUÙL A˚UdL CV¤°\’.

$ E´¨Lfidœ C˚P˙VŸs[ TpY˚L ˘NVpT¨UÙt\eLs

YÙrUiPXjßu ®˚X˙Tt±p BßdLm ̆ N¤j’Y’ GqYÙfl G]

Æ[dL CV¤°\’.

$ E´¨VlTpY˚L˚U Gu\Ùp Gu] G] Æ[dL CV¤°\’.

$ E´¨VlTpY˚L˚U —WiP≠u LÙWQeLs LiP±k’ ®Yojß

˘NnŸm YØÿ˚\Ls ·\ CV¤°\’.

$ E´¨VlTpY˚L˚U TÙ’LÙdLlTP˙Yi•VRu ÿd°Vj’Yj˚Rl

©¨jR±k’ TÙ’LÙl◊ ˘NVpTÙ”L∞p D”T”°u\]o.

Ußl©PXÙm

1. ™R˚Yj RÙYWeLs˛™R˚YÆXeœLs˛¡u˛∫p˛—\Ù.

a. CkR EQ‹j˘RÙP¨¤s[ CWiPÙm RW ET˙VÙ°lTÙ[o GkR

•WÙl©d R[jßp EhT”°\’?

b. Íu\ÙY’ •WÙl©d R[jß¤s[ E´¨ CWiPÙY’ •WÙl©d

R[jßp Y⁄m ÆRjßp EQ‹j˘RÙP˚W UÙt± G›’L.

SU’ Y]eL˚[ A±YRtœ

˙LW[jß¤s[ Y]m˛Y]ÆXeœj

’˚\´u ∏r —UÙo 30 ˚UVeLs

YÙ´XÙL CVt˚Ld LpÆ ÿLÙmLs

S˚P˘Ttfl Y⁄°u\]. J⁄ SÙs˛Íufl

SÙs ÿLÙmLs YÙ´XÙLf NÙRÙWQ

®˚X´p ˘NpX CVXÙR Y]lTœßL∞p

TVQm ˘NnYRtLÙ] YÙnl◊Ls

°˚Pd°u\]. Ts∞´¤s[  —tfll◊\

Uu\jßu YÙ´XÙLj ˘RÙPo◊˚PV

Y]ÆXeœ YÙoP‡dœ ÆiQl©jRÙp

øe-L-fim CkR ÿLÙ™p Teœ˘T\XÙm.

™L˘S⁄e° Y]j˚R A±V CkR

YÙnl˚Tl TVuT”j’≈oL[pXYÙ?

E´oY[m TÙ’LÙdLlT”Y’Pu Y⁄m

R˚Xÿ˚\dLÙL ®˚X®fljR ˙Yi•V’m SU’

LP˚UVÙœm. A˚Rl ©¨jR±k’ ̆ NVpTPÙÆ•p

SU’ ®˚X˙T˙\ NÙjßVUpXÙRRÙL UÙflm.
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2. ∏˙Z RWlTh”s[Yt±p R≤j’ ®tT˚Rd LiP±L. ARtLÙ]

LÙWQm Gu]?

a. œYÙdL, UXTÙo ◊‡œlÈ˚], Y˚WVÙ”, £eLYÙp œWeœ.

b. CWÆœ[m, Uß˘LhPÙu ˙NÙ˚X, ˘T¨VÙo, ˚NXuh YÙ≠

3. RWlTh”s[ ·tflL˚[ Bn‹ ˘Nn’ RYfl Ei” G≤p ß⁄jß

G›’L.

a. £Yl◊ RW‹ Ë≠p C] AØ‹ HtThP E´¨Ls EhTh”s[].

b. E´¨VlTpY˚L˚Ul TÙ’LÙl˚T CXdLÙLd ˘LÙi”

˘NVpT”m J⁄ A˚Ul˙T WWF.

c. Æ˚RYe°, ÆkR‘ Ye° GuT˚Y Cu£h LiNo˙Y`≤p

EhT”°u\].

˘RÙPo ̆ NVpTÙ”Ls

1. E]’ —tfll◊\jß¤s[ RÙYW ÆXeœL˚[l ©¨jR±k’ YhPÙW

E´¨VlTpY˚L˚Ul Tß˙Yh˚Pj RVÙ¨dL.

2. E´¨VlTpY˚L˚UŸPu ˘RÙPo◊˘LÙi” ßWh•V RLYpLfim,

TPeLfim RVÙ¨jR Lh”˚WLfim EhT”jß A±ÆVp CRr

RVÙ¨dL.

3. E´¨VlTpY˚L˚Ul TÙ’LÙl©u ÿd°VYj’Yj˚R A±‹flj’m

—Y˘WÙh•Ls RVÙ¨j’ Yœl©p LÙh£dœ ˚YdL.



RÙYW C]l˘T⁄dLj ˘RÙPo◊˚PV TPeL˚[l TÙojæoL[pXYÙ?

Æ˚R´≠⁄k’ ◊ßV RÙYWm ÿ˚[lT’m, C˚X´≠⁄k’ ◊ßV RÙYWm

ÿ˚[lT’m J˙W ˙TÙu\ C]l˘T⁄dL ÿ˚\VÙ? GR]Ùp?

LXk’˚WVÙ”.

ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›’L.

◊ßV R˚Xÿ˚\˚V EtTjß˘NnV ˙YflThP C]l˘T⁄dL ÿ˚\Ls

CVt˚L´p Es[]. £X G”j’dLÙh”Ls ∏˙Z RWlTh”s[].

CjR˚LV C]l˘T⁄dL ÿ˚\L˚[l Tt± ·”Rp RLYpL˚[d

LiP±k’ A±ÆVp œ±l˙Th•p G›’L.

TÙdº¨VÙ Èg˚N ˚ahWÙ

TPm 14.1

˘UÙh”Æ”Rp

RÙn EP≠≠⁄k’ ŬÙh”Ls

E⁄YÙ°u\]. Y[of£

V˚PkR‹Pu C˚Y

EP≠≠⁄k’ ©¨k’ ◊ßV

E´¨VÙ°u\].

v˙TÙoLs
A‡·XUt\ „r®˚XL˚[
Gß¨”YRtœm A‡·XUÙ]
„r®˚X´p ◊ßV E´¨VÙL
Y[oYRtœm ß\‡˚PV
÷i¶V ˘NpL[Ù] v˙TÙo
L˚[ EtTjß ˘NnŸm LXYÙl
˘T⁄dL C]l˘T⁄dL ÿ˚\.

C⁄TÙt ©[‹

J⁄ ˘Np ©¨Y˚Pk’ C⁄

˘NpL[ÙL UÙfl°\’. A‡

·XUÙ] „r®˚X´p TÙdº¨VÙ

˙TÙu\ E´¨L∞p ™L Æ˚WYÙL

C] EtTjß S˚P ˘TflY’

ÿd°VUÙL Cmÿ˚\´XÙœm.
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ULWkRf˙Nod˚Ldœl ©u

ULWkRjÁs ULWkRf˙Nod˚L S˚P˘Tflm CPjßtœ

UÙt\lT”m ̆ NV˙X ULWkRf˙Nod˚L. ULWkRf˙Nod˚Ldœl ©u

ULWkRjÁfidœ Gu] HtT”°\’?

TPj˚R Etfl˙SÙdL‹m.

RÙYWeL∞u C]l˘T⁄dL Efll◊Ls ÈdL[pXYÙ.

—tfll◊\jß≠⁄k’ °˚Pdœm ÈdL˚[ ˙NL¨j’ J⁄ ˚L

˘Xu£u  ERÆŸPu EtfllTÙodL‹m. C]l˘T⁄dLf ̆ NV≠p

Teœ˘Tflm TœßL˚[l ©¨jR±k’ ∏˙Z RWlTh”s[

TPÆ[dLj˚R ®Wl◊L.

ULWkRf˙Nod˚Ldœ ÿu◊

ULWkRf˙Nod˚Ldœl ©u ULWkRjÁ∞-⁄k’ ULWkRdœZp

Y[oY˚R J⁄ CXœ ˙NÙR˚]´u YØ EtfllTÙodLXÙm.

RWlTh”s[ TPÆ[dLjß≠⁄k’ œ±l◊L˚[l ˘TÙflj’

T¨˙NÙR˚]˚Vj ßhP™”L.

T¨˙NÙR˚] ˘NnY’Pu A±ÆVp œ±l˙Th•p T¨˙NÙR˚]d

œ±l◊m RVÙ¨dL ˙Yi”m.

ULWkRf˙Nod˚Ldœ ©u◊

•Îl EhL⁄

_]˙Wh•q EhL⁄

ULWkRdœZp

ULWkRf˙Nod˚L ÆXeœ

Lfidœm RÙYWeLfidœm

C˚P˙VŸs[ ™ÎfN≠ Njßtœ

G”j’dLÙhPÙœm. CWi”

XhNjßtœm ˙UtThP ÆXeœ

Ls ULWkRf˙Nod˚Ldœ

ER‹°u\]. Cßp ™L

AßLUÙL C⁄lT˚Y Èf£Ls

Bœm. ÈÆu UQÿm ®\ÿm

CYt˚\d LY⁄m EjßL[Ù

œm. CWÆp UX⁄m ÈdL∞p

AßLUÙ]˚YŸm ˘Yi˚U

®\ÿm Íd˚Lj ’˚[dœm

U Q ÿ ˚ P V ˚ Y V Ù L ‹ m

C⁄lT’ GR]Ùp G] F°dL

XÙUpXYÙ? E´¨]eLs

ApXÙUp ULWkRf˙Nod

˚Ldœd LÙt˚\Ÿm RiΩ

˚WŸm NÙok’ Es[ RÙYWeL

fim Es[]. ÈÆ‡˚PV‹m

U L W k R j Á ∞ ‡ ˚ P V ‹ m

A˚Ul◊m Ti◊m ULWkRf

˙Nod˚Ld LÙW¶˚Vl ̆ TÙflj’

˙YflTÙ”˚PVRÙL C⁄dœm. TX

RÙYWeLfidœm Ju±tœ

˙UtThP ULWkRf ˙Nod˚Ld

LÙW¶Ls C⁄kRÙ¤m £X

RÙYWeLs ULWkRf ˙Nod˚Ldœ

J⁄ R≤lThP ÆXe°˚]

Uh”m NÙokRRÙL C⁄dœm. CkR

ÆXeœLs AØk’ ˙TÙY’

RÙYWjßu ®˚X˙Tt±tœ

BTjRÙL ÿ•Ÿm.

ULWkRf˙Nod˚LŸm
ÈdL∞u ˙YflTÙ”m

TPÆ[dLm 14.1

TPm 14.2

„p A˚\

È

L⁄jR¨jRp

Bi C]l˘T⁄dL Efll◊ ˘Ti C]l˘T⁄dL Efll◊

ULWkRl˘TÙ•

„pRi”

ÆkR‘

„p

ULWkRdLm©
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—tfll◊\jß≠⁄k’ °˚Pdœm

H˙R‡m ÈÆ≠⁄k’ ÿßokR

ULWkRjÁsL˚[ ˙NL¨d

L‹m. G.LÙ: ≠p≠, ∫˚Ud

˘LÙu˚], ˘NmT⁄jß.

ULWkRjÁsL˚[d LiQÙ•

Lh˚P´p ÆZf˘NnL.

CWi˙PÙ Íu˙\Ù ’∞ ∫≤d

L˚WN˚X Ft± LYo°[Ùv

˘LÙi” Í”L.

Íufl˛SÙuœ U¶d·⁄dœ

©u ÷i˙QÙd°´u ÍXm

EtfllTÙodL.

®˚X 1 ®˚X 2 ®˚X 3

T¨˙NÙR˚] ®˚XLs

ULWkRdœZ≠u Y[of£˚Vd LY≤jæoL[pXYÙ? RÙYWeL∞p L⁄jR¨jRp

˘RÙPoTÙLd ∏˙Z ̆ LÙ”dLlTh”s[ RLY˚XŸm TPÆ[dLj˚RŸm œ±l◊L∞u

A•lT˚P´p LXk’˚WVÙ• ÿ•‹L˚[ A±ÆVp œ±l˙Th•p G›’L.

„pÿ•

ULWkRjÁs

„p A˚\

ÿh˚P

ULWkRdœZp

„p

ULWkRjÁ∞p _]˙Wh•q EhL⁄, •Îl EhL⁄ G]

CWi” EhL⁄dLs Es[]. „pÿ•´u ̇ UtTÙLjßp

Æ›m ULWkRjÁ∞≠⁄k’ E⁄YÙœm ULWkRdœZp

„XLj˚R ˙SÙd° Y[o°\’. Cj’Pu ULWkRj

Á∞¤s[ EhL⁄dLfim ULWkRdœZ≠‡s

÷˚Z°u\]. ULWkRdœZ≠‡s ˚Yj’ _]˙Wh•q

EhL⁄ ©¨Y˚Pk’ CWi” ÆkR‘dLs

E⁄YÙ°u\]. B]Ùp •Îl EhL⁄ AØk’ Æ”°\’.

ULWkRdœZp YØVÙLf „pA˚\˚V A˚PŸm

ÆkR‘dL∞p Jufl ÿh˚PŸPu C˚Qk’

L⁄ÿh˚PVÙL UÙfl°\’. CWiPÙY’ ÆkR‘ „p

A˚\´¤s[ ˙TÙ[Ùo EhL⁄‹Pu C˚Q°\’.

Aß≠⁄k’ Gi˙PÙv˙Tm (Endosperm) E⁄YÙ°\’.

L⁄ÿh˚P Y[ok’ L⁄YÙL‹m Gi˙PÙv˙Tm

L⁄Y[of£dœj ˙R˚YVÙ] ˙N™l◊ EQYÙL‹m

(Stored food) UÙfl°u\].

•Îl EhL⁄

_]˙Wh•q

EhL⁄

˙TÙ[Ùo EhL⁄

L⁄jR¨jRp:

TPÆ[dLm 14.2

TPm 14.3
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C]l˘T⁄dLm U≤R≤p

U≤Ru EhThP EVokR C]m ÆXeœL∞p C]l˘T⁄dL ˘NpLs EtTjß

˘NnV R≤lThP Efll◊ UiPXm Ei”. U≤R≤u C]l˘T⁄dL UiPXjßu

TPÆ[dLj˚RŸm œ±l˚TŸm TœlTÙn‹ ˘Nn’ ÿ•‹L˚[ A±ÆVp

œ±l˙Th•p G›’L.

Æk’ SÙ[m : ÆkRLjß≠⁄k’ Æk’ ̆ NpL˚[

£fløo SÙ[j˚R A˚PVf˘NnŸm œZp.

◊˙WÙv˙Ph —Wl© : Æk’ ˘NpL∞u

EQÆtœm, N≠jR¤dœm ̇ R˚YVÙ] ·flLs

APe°V øoUj˚R EtTjß ˘Nn°\’.

Biœ± : R≤jRu˚U YÙnkR R˚NLfim, WjR

A˚\Lfim ˘LÙi” E⁄YÙdLlTh”s[’. CRu

Es˙[ Es[ œZp YØVÙL (£fløo SÙ[m) £flø⁄m

Æk’ ßWYÿm ˘Y∞˙V Y⁄°u\]. Æk’

˘NpL˚[ ˙VÙ≤´‡s ˘N¤j’°\’.

ÆkRLm : Æ˚Wl˚TL∞p LÙQlT”°\’.

Æk’˘NpL˚[Ÿm aÙo˙UÙuL˚[Ÿm

EtTjß ˘Nn°\’.

Bi C]l˘T⁄dL UiPXm

œ±l◊Ls

$ ÆkR‘dLs E⁄YÙRp.

$ L⁄ E⁄YÙRp.

$ Gi˙PÙv˙Tm E⁄YÙR¤m ˙Y˚XŸm.

EhL⁄

˚Uh˙PÙ LÙih¨VÙ

EPp R˚X

YÙp

Æk’ ˘Np

Æk’ ˘NpLs  (Sperms) NgN¨dœm ß\u YÙnkR˚Y. ÷i˘NpL[Ù´‡m

ARtœ R˚X, EPp, YÙp G]l ©¨jR±Ÿm TœßLs Es[]. YÙ˚Xl

TVuT”jß C’ NgN¨d°\’. CRtœj

˙R˚YVÙ] Bt\˚X A∞lT’ EPp

Tœß´¤s[ ˚Uh˙PÙLÙih¨VÙ Bœm.

Rk˚Rd œ˙WÙ˙UÙ˙NÙmLs APe°V EhL⁄

R˚X´p LÙQlT”°\’.

 G”j’dLÙhPÙL Y´t\˚\´u ˘Y∞lTœß´p

Æ˚Wl˚T´p LÙQlT”m J⁄ ̇ _Ù• ÆkRLjßp

Bi C]l˘T⁄dL ˘NpLs  E⁄YÙ°u\].TPm 14.4

TPÆ[dLm 14.3
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AiPm

AiP˘NpLs Bi C]l˘T⁄dL ˘NpL˚[

ÆPl ˘T¨V˚Y. CYt\Ùp NgN¨dL CVXÙ’.

AiPjßu ˘NpTPXjßtœ ˘Y∞˙V

R≤jRu˚U YÙnkR TÙ’LÙl◊l TPXeLfim

LÙQlT”°u\].

AiPSÙ[m :  AiPj˚Rd

L⁄l˚Tdœ G”j’ ˘Np°\’. Ceœ

˚Yj’ L⁄‹flRp S˚P˘Tfl°\’.

AiPLm : AiP˘Np˚XŸm, ˘Ti

C]l˘T⁄dL aÙo˙UÙ˚]Ÿm EtTjß

˘Nn°\’.

L⁄l˚T : L⁄ÿh˚P´u Y[of£

ÿ›˚U A˚PŸm Tœß.

Gu˙PÙ˘Uh¨Vm : L⁄l˚T —Y¨u

Es A”dœ. Cßp L⁄ÿh˚P

Tt±©•j’ Y[o°\’.

˙VÙ≤ : L⁄l˚T ˘Y∞´p ß\dœm

Tœß. Æk’ ˘NpLs CR‡s

˘N¤jRlT”°\’.

˘Ti C]l˘T⁄dL UiPXm

Bi C]l˘T⁄dL aÙo˙UÙ]Ù] ˘Pv˙PÙvºWÙi (Testosterone) EtTjß

˘NnY’m ÆkRLUÙœm. Bi C]l˘T⁄dL ˘NpL∞u EtTjßdœ EPp

˘YlT®˚X˚VÆPd œ˚\kR ˘YlT®˚X (35˛36 •°¨ ˘Np£Vv ) ER‹°\’.

CkR ˘YlT®˚X˚V ®˚X®fljR Æ˚Wl˚T ER‹°\’. ◊˙WÙv˙Ph —Wl©

EhThP —Wl©Ls EtTjß ˘NnŸm øoUj’Pu Bi C]l˘T⁄dL ˘NpLs

Biœ±˚V A˚PY’Pu ˘Y∞˙Vt\lTP‹m ˘NnŸm ˘NV˙X Æk’

˘Y∞˙V\p.

œ±l◊Ls

$ Bi C]l˘T⁄dL ˘Np≠u R≤jRu˚ULs.

$ ÆkRLjßu A˚U‹m C]l˘T⁄dL ˘Np≠u EtTjßŸm.

$ ’˚Q—Wl©L∞u ÿd°Vj’Ym.

EhL⁄

˘NpTPXm

˘Y∞lTPXm

TPÆ[dLm 14.5

TPÆ[dLm 14.4



A•lT˚P A±ÆVp VIII202

L⁄jR¨jRp S˚P˘T\ÙÆhPÙp:

GpXÙ UÙRjß¤m AiPm EtTjß ˘NnVlT”Y’Pu, L⁄

Y[oYRtœj ˙R˚YVÙ] BVjReLfim L⁄l˚T´p

S˚P˘Tfl°\’. L⁄l˚T´u Es˙[ Es[ Gu˙PÙ˘Uh¨Vm

Gu\ Eh—Y¨u L]m ·”Y’Pu, AßLUÙ] CWjR

Rk’°Lfim —Wl©Lfim E⁄YÙL‹m ˘Nn°u\]. B]Ùp

L⁄jR¨jRp S˚P˘T\ÙÆhPÙp CkR ÿu BVjReLs

≈QÙ°u\]. ◊ßRÙLj ˙RÙu±V ß—dLs AØY’Pu

L⁄l˚Tf —Y¨≠⁄k’ APok’ ÆZ‹m ˘Nn°u\].

CWjRj’P‡m øoUj’P‡m CkRj ß—dLs ˙VÙ≤´u

YØVÙL ˘Y∞˙Vt\lT”°u\]. Cf˘NV˙X UÙRÆPÙn

(Menstruation). C’ Íufl SÙhLs ÿRp H› SÙhLs Y˚W

ø•jß⁄dœm.

UÙRÆPÙn:

J⁄ NÙRÙWQ ˘NVp

˘TiœZk˚RL∞p EPp

Y[of£´u TV]ÙL HtT”m

™Lf NÙRÙWQUÙ] J⁄ E´of

˘NVpTÙ˙P  UÙRÆPÙn. TWmT˚W,

EQ‹l TZdLeLs EPpSXm,

aÙo˙UÙi UÙflTÙ”Ls GuT

Yt˚\l ˘TÙflj’ UÙRÆPÙn

C[m YVß˙XÙ ApX’ LÙXm

RÙUßj˙RÙ HtTPXÙm. UÙR

ÆPÙndœ ÿu˙]Ù•VÙL £X

NUVeL∞p £±V A[Æp ÿ’œ

Y≠Ÿm, A•Y´t±p Y≠Ÿm

U]m ◊WhP¤m A‡TYlTPXÙm.

UÙRÆPÙn —Zt£´u LÙXm

Gp˙XÙ⁄dœm J˙W ˙TÙufl

C⁄dL ˙Yi”˘UuTßp˚X.

˘TÙ’YÙL 28 SÙhLfidœ

J⁄ÿ˚\ HtT”m UÙRÆPÙn

—Zt£, ÿRp Ju±Wi”

Y⁄PeLs J›e°u± HtTPXÙm.

B]Ùp ˘RÙPok’ LÙXm RY±

HtT”UÙ]Ùp U⁄j’Y ERÆ

SÙP˙Yi”m. UÙRÆPÙn

LÙXjßp —LÙRÙW TZdL

YZdLeL˚[ ˙Ut˘LÙsY’

ÿd°Vj’Yÿ˚PV RÙœm. 45 ̨  50

YVßtœs UÙRÆPÙn —Zt£

®uflÆ”m.

œ±l◊Ls

$ AiP˘Np≠u £\l©Vp◊.

$ AiPLjßu ˙Y˚X.

U≤R C]l˘T⁄dL ˘NpL∞u A˚Ul˚TŸm ˙Y˚X˚VŸm

◊¨k’˘LÙiºoLs ApXYÙ?

Æk’˘Np≠‡˚PV‹m AiPjß‡˚PV‹m £\l©Vp◊L˚[

Jl◊˚U ˘Nn’ ∏˙Z ˘LÙ”dLlTh”s[ AhPY˚Q˚V

®Wl◊L.

Y´t\˚\´p J⁄ ˙_Ù• AiPLm, AiPeL˚[Ÿm

˘Ti C]l˘T⁄dL aÙo˙UÙuL[Ù] DvhW_u

◊W_vh˙WÙi GuTYt˚\Ÿm EtTjß ˘Nn°\’.

AiPLjßp ˚Yj’ E⁄YÙœm AiPm AiPLj˚R

Æh” ˘Y∞˙Vflm ˘NV˙X K‹˙X`u (Ovulation).

NÙRÙWQ ®˚X´p UÙRjßtœ J⁄ AiPm CqYÙfl

˘Y∞˙Vt\lT”°\’.K‹˙X`u

TPm 14.6

AhPY˚Q 14.1

A[‹

NgN¨dœm ß\u

˘Y∞l◊\  A˚Ul◊

£\l©Vp◊ Æk’ ̆ Np AiPm
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L⁄jR¨jRp S˚P˘Tt\Ùp

AiPLjß≠⁄k’ ˘Y∞˙Vt\lT”°u\ AiPm,

AiPSÙ[j˚R A˚P°\’. Aeœ ˚Yj’ Æk’ ˘Np¤Pu

C˚Qk’ L⁄ÿh˚P (Zygote) E⁄YÙ°\’.  Cf˘NV˙X

L⁄jR¨jRp (Fertilization). HWÙ[UÙ] Æk’ ˘NpLs

AiPSÙ[j˚R YkR˚PkRÙ¤m Jufl Uh”˙U AiPj’Pu

C˚Q°\’. J⁄ ˘NpXÙXÙ°V L⁄ÿh˚P L⁄ (Embryo) -YÙL

UÙfl°\’. L⁄ L⁄l˚T´¤s[ Gu˙PÙ˘Uh¨Vm (Endometrium)

Gu\ TPXj’Pu Tt±l©•j’ Y[o°\’.

K‹˙X`u ÿRp L⁄l˚T´p L⁄Y[of£´u ˘RÙPdLm ÿR¤s[ ®˚XL˚[

A±ÆVp œ±l˙Th•p J›œTPUÙL Y˚WL.

©[Ù˘NuPÙ

L⁄l˚T

˘RÙl◊s ˘LÙ•

Bm≤VÙu

Bm≤VÙh•d øoUm

K‹˙X`u

AiPSÙ[jßp

˚Yj’ Bi

C]l˘T⁄dL

˘Np¤Pu C˚Q°\’.

L⁄ L⁄l˚T´p

Y[o°\’

˘RÙPof£VÙ] ˘Np©¨‹

©[Ù˘NuPÙ (Placenta)

L⁄ÿh˚P

E⁄YÙ°\’

aÙo˙UÙuLs

EP≠¤s[ Gu˙PÙ°˚Wu

—Wl©L∞p -(Endocrine glands)
EtTjß ˘NnVlT”m ˙Yßl

˘TÙ⁄hL˙[ aÙo˙UÙuLs.

Tp˙Yfl E´o Æ˚]L˚[d

Lh”lT”jR‹m, J⁄e°˚Qd

L‹m ˘NnY’ aÙo˙UÙuL[Ùœm.

AR]Ùp aÙo˙UÙu EtTjß´u

Ht\j RÙr‹Ls E´oÆ˚]L∞p

KW[‹ Y˚W BßdLm

˘N¤j’°\’.

TPÆ[dLm 14.6

TPÆ[dLm 14.5
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L⁄ Gu˙PÙ˘Uh¨Vjßp Tt±l©•j’ Y[⁄m Tœß˙V ©[Ù˘NuPÙ (Placenta). L⁄ ß—dLfim

L⁄l˚T ß—dLfim ˙Nok˙R ©[Ù˘NuPÙ E⁄YÙ°\’. Cß≠⁄k’ E⁄YÙœm ˘RÙl◊s ˘LÙ•

YØ Bd£_‡m FhPfNj’dLfim Y[of£Ÿflm L⁄Æu EP˚X A˚PV‹m LØ‹l˘TÙ⁄hLs

˘Y∞˙V\‹m ˘Nn°u\]. RÙ´‡˚PV‹m œZk˚R´‡˚PV‹m CWjRm Ju˙\Ù˘PÙufl

·•f˙NWÙUp ˘TÙ⁄hL∞u T¨UÙt\m S˚P˘T\ ©[Ù˘NuPÙ ER‹°\’. Y[of£´u ˘RÙPdL

®˚X´p L⁄Æu ˘NpL∞≠⁄k’ E⁄YÙ] Bm≤VÙu Gu\ TPXjßu Es˙[ ˚Yj’

œZk˚R´u Y[of£ ÈWQU˚P°\’. CkRl TPXjßu Es˙[ Es[ Bm≤VÙh•d øoUm,

Y[of£Ÿflm L⁄Æu ø¨Zl˚Tj R˚P˘NnY’Pu LÙVeL∞≠⁄k’ TÙ’LÙdL‹m ˘Nn°\’.

∏˙Z ˘LÙ”dLlTh”s[ AhPY˚Q˚Vl ˘TÙ⁄jRUÙL ®Wl◊L

U≤R Y[of£´u Tp˙Yfl ®˚XL∞u TPÆ[dLj˚R Etfl˙SÙdL.

©WNYm

øeLs GkR Y[of£ ®˚X´p Es«oLs? ∏˙Z RWlTh”s[ RLY˚Xl T•j’ øeLs

A˚Pk’s[ Y[of£ ®˚X´u £\l©Vp◊L˚[l ◊¨k’˘LÙsL.

TPm 14.7

U≤RoL∞u LolTLÙXm NWÙN¨VÙL 270˛280 SÙhL[Ùœm. CkRd

LÙX A[Æp L⁄l˚T´u Es˙[ ˚Yj’ T•lT•VÙ]

UÙt\eLs YØVÙL ÿ›Y[of£V˚PkR œZk˚R ˙VÙ≤

SÙ[m YØVÙL ˘Y∞Y⁄m ˘NV˙X ©WNYm.

L⁄l˚T´¤s[ L⁄Æu Y[of£Ÿm ©\l◊m £dLXÙ]

˘NVpL[Ùœm. EPXÙ¤m U]RÙ¤m TdœYU˚PkR ̆ TiQÙp

Uh”˙U CkR UÙt\eL˚[ Eh˘LÙi” EPpSXÿ˚PV

œZk˚Rdœl ©\Æ A∞dL CV¤m.

TPÆ[dLm 14.7

AhPY˚Q 14.2

UZ˚X
(Infancy)

œZk˚R
(Childhood)

C[˚U
(Adolescence)

ÿßokR STo
(Adulthood)

ÿ’˚U
(Oldage)

Tœß ˙Y˚X

Gu˙PÙ˘Uh¨Vm

L⁄l˚T

©[Ù˘NuPÙ

˘RÙl◊s˘LÙ•

Bm≤VÙu
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C[˚UlT⁄Ym˛£\l©Vp◊L∞u LÙXm

E´¨Vp ˘RÙPo◊˚PV £\l©Vp◊L∞u LÙX˙U C[˚UlT⁄Ym. œZk˚Rl

T⁄Yjß≠⁄k’ ÈWQ Y[of£˘T\ ™L Æ˚WYÙL UÙt\eLs S˚P˘Tflm

LÙXLhPUÙœm C’. EXL —LÙRÙW A˚Ul©u LQd°uT• 11 ÿRp 19 YV’ Y˚W˙V

C[˚UlT⁄Ym (Adolescence). ©ÎTo•´u (Puberty) BWmTm ÿRp EPp

Y[of£ ÿ›˚UV˚PY’ Y˚WŸs[ LÙXLhP˙U C’. NkRÙ]eL˚[

EtTjß˘NnYRtœ¨V SToL[ÙL UÙflYRu TV]ÙL HtT”m EPp UÙt\eL˙[

©ÎTo• G]lT”m. C[˚UlT⁄Ym Jq˘YÙ⁄ ST¨¤m NÙRÙWQ Y[of£´u

TœßVÙ] EPp UÙt\eL∞≠⁄k’ ˘RÙPeœ°\’. Í˚[Y[of£, EVWjß¤m

G˚P´¤m ßº˘Wufl HtT”m AßL¨l◊, —Wl©L∞u AßL¨jR ˘NVpß\u

GuT]˘YpXÙm CkR ®˚X´u £\l©Vp◊Ls Bœm.

Bi œZk˚RL˚[ ÆPl ˘TiœZk˚RL∞u C[˚UlT⁄Y Y[of£ ™L

Æ˚WÆp S˚P˘Tfl°\’. EPp˛U] UÙt\eL˚[d Lh”lT”j’m Í˚[´u

TœßLs ˘TiœZk˚RL∞Pm Æ˚WÆp Y[of£V˚PY’ GuT˙R CRu

LÙWQUÙœm. Æ˚WYÙ] EPpUÙt\eLfiPu æÆWUÙ] U]EQo‹ UÙt\eLfim

˙Nok’ C[˚UlT⁄Yj˚R £\l©Vp◊L∞u LÙXLhPUÙL UÙtfl°u\].

∏˙Z RWlTh”s[ C[˚UlT⁄Y ÿd°V EPpUÙt\eLs œ±l◊L∞u

A•lT˚P´p TœlTÙn‹ ˘Nn’ E]’ ÿ•‹L˚[ A±ÆVp œ±l˙Th•p

G›’L.

BiœZk˚RL∞p

Y[of£ Æ˚WYÙL S˚P˘Tfl°\’.

C]l˘T⁄dL Efll◊L∞u Y[of£

™LÆ˚WYÙL S˚P˘Tfl°\’.

EP≠u ˘Yq˙Yfl TœßL∞p

(U˚\‹lTœß, Adœs, ÿLm, UÙo◊)

˙WÙUeLs Y[o°u\].

œW¤dœ Lm¿Wm ·”°\’.

˙RÙp —Wl©L∞u ˘NVpTÙ”

AßL¨d°\’.

˙RÙs G¤m◊Ls Y[of£

A˚P°u\].

Æk’ ˘Y∞˙Vt\m BWmTUÙ°\’.

˘TiœZk˚RL∞p

Y[of£ Æ˚WYÙL S˚P˘Tfl°\’.

C]l˘T⁄dL Efll◊L∞u Y[of£ ™L

Æ˚WYÙL S˚P˘Tfl°\’.

U˚\‹l Tœß´¤m, Adœ∞¤m,  ˙WÙUm

Y[o°\’.

œWp ˘Uu˚UVÙ]RÙL UÙfl°\’.

˙RÙp —Wl©L∞u ˘NVpTÙ”

AßL¨d°\’.

C”l◊ G¤m◊Ls

Y[of£V˚P°u\].

UÙRÆPÙn BWmTUÙ°\’.

C[˚UlT⁄Y EPpUÙt\eLs
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EQ‹ ˛ £X YØÿ˚\Ls

$ LÙ˚X EQ‹ ™L ÿd°VUÙ]’. AYNW ®˚X´¤m

AR˚]j RÆojRp ·PÙ’.

$ -N¨VÙ] ˙SWjßp N¨VÙ] A[Æp EQ‹ EiQ ˙Yi”m.

$ -TZeLfim LÙnL±Lfim, TVfl Y˚LLfim APe°V EQ‹

ÿ˚\˚Vj ˙Rok˘R”dL.

$ YfljR’m ̆ TÙ¨jR’UÙ] EQ‹l ̆ TÙ⁄sL˚[j RÆodL‹m

◊’•p≠: CkßVÙÆp C[˚UlT⁄Y YV’˚PV ˘Ti

œZk˚RL∞p 56 NRUÙ]jßtœm BiœZk˚RL∞p 30

NRUÙ]jßtœm C⁄m◊ œ˚\YRÙp HtT”m ˘LÙ•V A…™VÙ

˙SÙn. C˚Rj R˚P˘NnYRtœ 10 ÿRp 19 Y˚W YV’˚PV

13 ˙LÙ• œZk˚RLfidœ C⁄m◊ UÙjß˚WLs A∞dœm

ßhPj˚R UjßV —LÙRÙWj’˚\ ˘RÙPe°V’.

Source: http://unicef.in/Whatwedo/33/Adolescents-Nutrition

$ C⁄m◊ ˛ ˙TÙ≠d A™X UÙjß˚WLs œZk˚RLfidœ

Æ®˙VÙLm ˘NnYRtœ¨V „r®˚X HtTPdLÙWQ˘Uu]?

$ Cf „r®˚X˚Vd LPk’ ̆ NpX EQ‹ÿ˚\ J›e°u Teœ

Gu]?

$ C[˚Ul T⁄YLÙX Æ˚WYÙ] EPp Y[of£dœj

˙R˚YVÙ] FhPfNj’ °˚PlT˚R EflßlT”jR EQ‹

ÿ˚\˚V GqYÙfl J›eœT”jRXÙm?

LXk’˚WVÙ”L:

œ±l◊Ls

$ C[˚UlT⁄Ym Gu\Ùp Gu]?

$ C[˚UlT⁄Ym J⁄ ST¨u EPp U]Y[of£´p BßdLm

˘N¤j’Y’ GqYÙfl?

$ ˘TiœZk˚RL∞Pm BiœZk˚RL˚[ ÆP C[˚Ul

T⁄YLÙX Y[of£ Æ˚WÆp HtTPd LÙWQm Gu]?

$ C[˚Ul T⁄YLÙX Y[of£UÙt\eL∞p U] E˚[fNp

HtTP ˙Yi•Ÿs[RÙ? GR]Ùp?

C[˚UlT⁄Yÿm EQ‹m

Æ˚WÆp S˚P˘Tflm Y[of£dœf N¨VÙ] FhPfNj’ Cu±V˚U

VÙRRÙœm. FhPfNj’ °˚PlT˚R EflßlT”j’m EQ‹l

TZdLeL˚[VÙ øeLs L˚P©•d°»oLs? ∏˙Z RWlTh”s[

Tjß¨˚Lf ˘Nnß˚Vd LY≤ŸeLs.

A…™VÙ ˛
LÙWQeLfim æo‹m

WjRjß¤s[ £Yl◊ CWjR

A‘dL∞u Gi¶d˚L´u

œ˚\Æ]Ù˙XÙ WjR A‘d

L∞u YiQ ®\™VÙ]

Õ˙UÙœ˙[Ù©u œ˚\

Æ]Ù˙XÙ HtT”m EPp-S-Xd

œ˚\˙Y WjR˙NÙ˚L. CRu

A±œ± ̆ Y∞±d LÙQlT ”Rp

Bœm. A…™VÙ ˙SÙVÙ∞´u

WjRjßtœ Bd£_˚] G”j’

˘Np¤m ß\˚]d œ˚\lT

’Pu ˙NÙo˚YŸm R[of£

˚VŸm Ht-T--”j’°\’. Í˚[

´u ˘NVpß\˚]l TÙßl

TR]Ùp ®˚]YÙt-\p Cu-̊ U,,

U]m JuflRp œ˚\‹ ˙TÙu-\-

Yt-±tœ C’ LÙWQUÙ°\’.

EP≠p C⁄m©u A[‹

œ˚\Y’ A…™VÙ ˙SÙn

HtT”YRtLÙ] LÙWQeL∞p

Ju\Ùœm. C⁄m◊ APe°V

EQ‹l ˘TÙ⁄hLs EiT˚R

YZdLUÙd°d ˘LÙiPÙp CkR

©Wf£˚]dœj æo‹ LÙQXÙm.

ßºo æo‹dœ C⁄m◊

UÙjß˚WLs TVuT”jRXÙm.

B´‡m EQ˚Y J›eœ

T”j’YR]Ùp EP¤dœj

˙R˚YVÙ] FhPf Nj’dLs

°˚PlT˚R Eflß ˘NnVXÙm.
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C[˚UlT⁄Yÿm

AZœQo‹m-

FPLeLfim ©\‹m YÙ¶T

˙SÙdœPu E⁄YÙdœm SÙVL ̨

SÙV° GiQeLs C[m

T⁄Yjß]˚W Æ˚WÆp

Bh˘LÙsfim. R]’ EP˚Xd

œ±j’ AßLd LY]m

˘N¤j’m LÙXLhP˙U

C[˚UlT⁄Ym. ̆ Y∞lTLh˙P

R≤j’Ym Gufl RY\ÙL

Gi¶ ˘NVt˚L AZœl

˘TÙ⁄hL˚[l TVuT”j’

Y’m EQ‹ÿ˚\´p UÙt

\j˚R HtT”j’Y’m A±

ÆVp ÿ˚\´pXÙR EPt

T´t£ L˚[l ©u˘RÙPoY’m

˘LÙ•V EPpSXl ©Wf£˚]

L˚[ HtT”j’m. EPp ̆ U≠V

EQ‹ EiQÙß⁄lTß]Ùp

HtT”m A˙]Ù˘Wd£VÙ

(Anorexia) ˙TÙu\ ˙SÙnLs

CRtœ G”j’dLÙhPÙœm.

$ ∫≤, El◊, GuT]Yt˚\d œ˚\kR A[Æp TVuT”j’L.

$ TÙ]eLs, TÙdLh EQ‹Ls, ’¨REQ‹ ˙TÙu\Yt˚\

A•dL• EiQÙß⁄jRp.

$ NÙd˙Xh, C≤l◊Y˚LLs, Iv°√m ˙TÙu\˚Y

EPpSXjßtœ ELk-R˚Y ApX GuT˚R EQoL.

$ EQ‹l˘TÙ⁄sL˙[Ù”s[ AæR Æ⁄lTÿm ®TkR˚]

Lfim EPp SXj˚R ™L ˙UÙNUÙLl TÙßdœm GuT˚R

A±k’ ˘LÙsL.

$ Ak-Rk-Rd LÙXjß¤m Ak-RkR YhPÙWjß¤m °˚Pdœm ∏˚W

Y˚LL˚[Ÿm TZY˚LL˚[Ÿm ET˙VÙ°lT˚R YZdLUÙLd

˘LÙsL.

C[˚UlT⁄Ym ˛ NYÙpL∞u LÙXm

C[˚UlT⁄Yjßp aÙo˙UÙu EtTjß´¤m Í˚[

Y[of£´¤m HtT”m Æ˚WYÙ] UÙt\eLs U]˛EQo‹d

œZlTeLfidœd LÙWQUÙLXÙm. œZk˚R Gu\ ®˚X´p

°˚Pj’d˘LÙi•⁄kR N¤˚LLfim —RkßWÿm CpXÙUXÙY’m,

B]Ùp ÿßokR STWÙL Ae∏L¨dLlTPÙUp C⁄lT’m NÍLjßp

R]’ ®˚Xdœ±j’ U]dœZlTj˚R HtT”j’m. Ru˚]lTt±V

˘R∞YÙ] A±‹ E⁄YÙLÙUp C⁄jRp æoUÙ]eL∞p ÿßof£

Cu˚U, ˙TÙXf ˘NnŸm BoYm, æV SiToLfiPu E\‹,

J›dL™u˚U, ˚L˙T£, C˚QVR[j˚Rj RY\ÙLl TVu

T”j’Rp ˙TÙu\ TX æV TZdLYZdLeLfidœm A•˚UVÙL

YÙnl◊Ls Es[]. CkRfÛ NYÙpL˚[ Gß¨”Y’Pu

—WiP¤dœm æV Ái”RpLfidœm BhTPÙUp C⁄dL‹m

˙Yi”m. RY\Ù] ˙SÙdœPu Ru˚] VÙo A‘°]Ù¤m EWjR

œW≠p 'NO' Gufl ·flYRtLÙ] EeL[’ U] Eflß

BTj’dL∞≠⁄k’ EeL˚[d LÙlTÙtflm.
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A•˚UlT”j’m TZdLYZdLeLs

TPÆ[dLj˚R LY≤jæoL[pXYÙ.

Aß NÙLNjRu˚UŸm, ˚L˙T£, L¶≤ ÿR≠VYt±u RY\Ù]

TVuTÙ”m BTjRÙ] æV TZdLYZdLeLs ApXYÙ?

C˚Rl˙TÙufl C[mT⁄Yjß]o ˙S¨”m ©\ ©Wf£˚]Ls G˚Y?

CjR˚LV ©Wf£˚]L˚[ GqYÙfl JØdLXÙm?

LXk’˚WVÙ”L.

®d˙LÙh•u, ˘Tu∫u ˙TÙu\

HZÙ´Wjßtœm ˙UtThP ˙Yßl

˘TÙ⁄sLs ◊˚L´˚X´p Es[].

CYt±p —UÙo G›T’ ˙Yßl

˘TÙ⁄hLs ◊tfl˙SÙndœd LÙWQUÙ

°u\]. ◊˚L©•jRp CWjRd

œZÙ´u ÆhPj˚Rd œ˚\lTRÙp

EPp ß—dLfidœ Bd£_u

°˚PlT’  R˚PT”°\’. YÙ´¤m

÷˚W¬W≠¤m ˘RÙi˚P´¤m

EQ‹l TÙ˚R´¤m HtT”m

◊tfl˙SÙndœ ÿd°Vd LÙWQm.

◊˚L©•jR¤m ◊˚L´˚X

EtTjßl ˘TÙ⁄hL∞u TVuTÙ”

UÙœm. ◊˚L©•jRp, U’ A⁄k’Rp,

˙TÙ˚Rl ̆ TÙ⁄s TVuTÙ” GuT˚Y

Ei”Ti‘m EPpSX NÍLl©Wf

£˚]L˚[d œ±j’ RLYpLs

ßWh• A±ÆVp œ±l˙Th•p

G›’L.

AØÆtLÙ] YØ

◊˚L©•jRp ÍXm

EX˘Leœm Jq˘YÙ⁄

Y⁄Pÿm 60 CXhNmU≤Ro

C\d°u\]o.

˙TÙ˚Rl˘TÙ⁄s TVuT”j’YRu

ÍXm EX°p Y⁄Pk˙RÙflm CWi”

CXhNm ˙To C\d°u\]o!

EX°p U’ A⁄k’Rp

YÙ´XÙL Y⁄Pk˙RÙflm 33

CXhNm U≤R E´oLs

CZdLlT”°u\].

˘NnßjR˚Xl◊L˚[d LY≤jæoLs ApXYÙ?

BoYjß]Ù˙XÙ SiToL∞u Ái”R≠]Ù˙XÙ J⁄ÿ˚\

TVuT”jß]Ùp A±VÙUp A•˚UlT”Y’Pu ©u◊

A˚RÆh” ˘Y∞˙V\ Æ⁄m©]Ù¤m ¡[ CVXÙR

A[‹dœ U]˚R A•˚UlT”j’m æV TZdL

YZdLeL˙[ C˚Y!

Ts∞ EPpSX Uu\jßu R˚X˚U´p æV TZdL

YZdLeLfidœ GßWÙL J⁄ ÆØl◊Qo‹ ®Lrf£˚V

HtTÙ” ˘NnV‹m .

AYNWl◊jß AßLm! A’

BTjßtœ YØYœdœm

G] Gp˙XÙ⁄m

·fl°\ÙoLs. B]Ùp SÙu

NÙLNj˚R Æ⁄m◊°˙\u.

TPÆ[dLm 14.8

Lm©ÎhP¨u

ÿu]Ù≠⁄kRÙp

©\Yt˚\˘VpXÙm

U\l˙Tu. Lt\≠p LY]m

˘N¤jR˙Y ÿ•Yßp˚X.
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RœkR ˙SWjßp EWjR

œW≠p 'NO' Gufl

·\lTZ°]Ùp TX

BTj’dL˚[Ÿm SÙm

R˚P˘NnV CV¤m.

EflßVÙL Gßo˘LÙsYRu ÿd°Vj’Ym

CjR˚LV YNßLs Ts∞L∞p °˚Pd°u\]YÙ?

CkR YNßL˚[ GqYÙ˘\pXÙm TVuT”jRXÙm?

LXk’˚WVÙ”L.

$ CkRd ·t±˚] øeLs GqYÙfl Gßo˘LÙs°»oLs?

$ CjR˚LV „r®˚XLs G˚Y?

$ CjR˚LV „r®˚XLs YÙrd˚L´p HtThPÙp øeLs

GqYÙfl Gßo˘LÙs≈oLs?

LXk’˚WVÙ”L.

TPÆ[dLm 14.9

˘NÆ≠Vo ˙N˚Y EPpSX Uu\m

B˙XÙNLo ˙N˚YU⁄j’YÿLÙm

ERÆdLWm

KT
 55

1-
4/B

sc
. S

ci.
 8 

(T
) V

ol-
2
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CjR˚LV ®Lrf£Ls EeL[’ Ts∞´¤m HtTÙ”

˘NnVXÙUpXYÙ?

CjR˚LV Yœl©p LXk’˚WVÙP ˙Yi•V˚Y G˚Y?

E]’ L⁄j’dL˚[ AhPY˚QlT”j’L.

$

$

E]’ Nk˙RLeL˚[ Æ]Ùl˘Th•´p EhT”jß

Yœl˚T SPj’TY¨Pm A∞dL. A’ Yœl˚Td ·”Rp

TV‡˚PVRÙL UÙt\ ER‹m.

®Lrf£´u A±d˚L˚V A±ÆVp œ±l˙Th•p

G›R‹m LY]m ˘N¤jR ˙Yi”m.

C[˚UlT⁄Ym ˛ YÙnl◊L∞u LÙXm

NYÙ¤dœ A•T¶VÙUp SuUdL[ÙL ÿu˙]flYRtœ

HWÙ[m YÙnl◊Ls Sm˚Uf —t±¤m Es[]. Cufl CkR

YÙnl◊L˚[ ÆØl◊Qo‹Pu TVuT”jß]Ùp

˙Uu˚UVÙ] SÙhL˚[ E⁄YÙdL CV¤m.

—VU¨VÙ˚R ˘LÙs˚L

Sh◊Ls

æoUÙ]eLs

GßoTÙol◊Ls

EPpSX Uu\m

EPpSX ÆØl◊Qo‹ ÿLÙm

C[˚UlT⁄Y EPpSXl ©Wf£˚]Ls

˙TfNÙ[o ˛ PÙdPo. ©¨VmYR

CPm ˛ Ts∞ AWeœ

A˚]Y˚WŸm YW˙Yt°˙\Ùm

Ru]m©d˚L Y[o AWeœ

Ru]m©d˚L Y[of£dœ ER‹m

HWÙ[m YÙnl◊Ls Sm˚U —t±¤m

Es[]. R]’ ß\uL˚[ Y[olT

Rtœm, ˙N˚Y U]lTÙu˚U, R˚X˚U

Y°jRp, J›dLm ÿR≠V StTi◊Ls

˘T\‹m SUdœ ER‹m Ts∞´¤m

—tfll◊\jß¤ÿs[ NeLeL∞u

ÿVt£L∞p Teœ˘TflL.

Utfls[Y¨Pm Ußl˚T E⁄YÙdœm

SuUdL[ÙL Y[oL.
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ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ RÙYWeL∞u C]l˘T⁄dL ÿ˚\´u Tp˙Yfl ®˚XL˚[l

©¨jR±k’ ˙Y˚XL˚[ Æ[dL CV¤°\’.

$ U≤R≤u C]l˘T⁄dL Efll◊L∞u TœßL˚[l ©¨jR±k’

˙Y˚XL˚[ Æ[dœYRtœ ÿ•°\’.

$ C[˚Ud LÙX T⁄Y UÙt\eL∞u LÙWQj˚R Æ[dœYRtœm

R”UÙ\ÙUp SPk’˘LÙsYRtœm CV¤°\’.

$ FhPfNj’QÆu ÿd°VYj˚Rl ©¨jR±k’ N¨VÙ] EQ‹l

TZdL YZdLeLs L˚P©•dL CV¤°\’.

$ æV TZdL YZdLeL∞u ©uÆ˚[‹L˚[ Æ[dœYRtœm

StTi◊L˚[d L˚P©•dL‹m CV¤°\’.

$ C[˚Ul T⁄Yjß¤s[ EPpSX ˛ U]®˚Xl ©Wf£˚]L˚[

Gß¨”YRtLÙ] Tp˙Yfl YÙnl◊L˚[l TVuT”jR CV¤°\’.

Ußl©PXÙm

1. ∏˙Z œ±l©hP˚Y´p RÙYWeL∞p L⁄jR¨jR¤dœl©u

S˚P˘Tflm ˘NVp G’?

A. ULWkRdœZp Y[o°\’.

B. AiPLjßp AiPm E⁄YÙ°\’.

C. „p Æ˚RVÙL UÙfl°\’.

D. Æk’ ˘NpLs E⁄YÙ°u\].

2. RÙ´‡˚PV‹m Y[⁄m L⁄Æu WjRÿm Jufl ˙NWÙUp ˘TÙ⁄s

T¨UÙt\jßtœ ER‹m Tœß G’?

A.- Gu˙PÙ˘Uh¨Vm  B. L⁄l˚T C. ©[Ù˘NuPÙ  D. Bm≤˙VÙu

3. RÙYWeL∞u ULWkRf ˙Nod˚Ldœl ©u S˚P˘Tflm ˘NVpL˚[

Y¨˚NlT”jß G›’L.

$ L⁄ E⁄YÙ°\’.

$ ULWkRdœZp Y[o°\’.

$ L⁄jR¨jRp S˚P˘Tfl°\’.

$ Æk’˘NpLs E⁄YÙ°u\].

$ L⁄ÿh˚P E⁄YÙ°\’.

$ _]˙Wh•q EhL⁄ ©¨Y˚P°\’.

4. EQ‹l˘TÙ⁄sLfiP]Ù] AßL Æ⁄lTÿm, ®TkR˚]Lfim

EPpSX˚] ™L ̇ UÙNUÙLl TÙßd°u\]. CkRd ·t±˚] Ußl¿”

˘NnL.
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5. "EPpSX‡dœj R≤STo —jRm ̇ TÙufl ≈h” —jRÿm ÿd°Vj’Ym

YÙnkR’'. EPpSX Yœl˚T SPjßV U⁄j’Y¨u CkRd L⁄j’Pu

øeLs EPuT”°»oL[Ù? GR]Ùp?

6. "C[˚UlT⁄Ym NYÙpLs ®˚\kR˚Y; A’˙TÙX˙Y YÙnl◊Lfim'.

a) C[˚UlT⁄Yjß]o Gß¨”m NYÙpLs G˚Y?

b) CkRf NYÙpL˚[ ˘Yt±˘LÙs[ ø ·flm L⁄j’dLs G˚Y?

7. "˙TÙ˚Rl˘TÙ⁄s TVuTÙ” G∞ßp Tt±d˘LÙsfim.B]Ùp

˙TÙ˚Rl˘TÙ⁄˚[ ÆXdœRp ™L G∞ßp S˚P˘T\Ù’'.

a) ˙TÙ˚Rl˘TÙ⁄sL˙[Ù” SU’ A‘œÿ˚\ GqYÙ±⁄dL

˙Yi”m?

b) ˙TÙ˚Rl˘TÙ⁄sL∞u æV Æ˚[‹L˚[ G›’L?

˘RÙPo ̆ NVpTÙ”Ls

1. —WiP≠≠⁄k’ UÙQYoL˚[l TÙ’LÙdL Rt˙TÙ’ AU≠¤s[ NhP

√ßVÙL ER‹m A˚Ul◊L˚[d œ±j’ J⁄ ÆØl◊Qo‹ ®Lrf£˚V

HtTÙ” ˘NnL.

2. E´¨Vp ˘RÙPoTÙL Bi, ˘Ti ˙YflTÙ”Ls R˚Xÿ˚\L∞u

˘RÙPof£dœj ̇ R˚YVÙœm. B]Ùp NÍL A˚Ul©p Bi ̨  ̆ Ti

TÙœTÙ” ̇ R˚YRÙ]Ù? CkRj R˚Xl©u A•lT˚P´p J⁄ ÆYÙRm

HtTÙ” ˘NnL.
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TPjßp Tp˙Yfl Y˚L L˚WNpLs LÙhPlTh”s[]. L˚WNpLs

TVuT”jRlT”°u\ HWÙ[m „r®˚XLs EiPpXYÙ. £X L˚WNpLs

AhPY˚Q´p RWlTh”s[]. CYt±p L˚W˘TÙ⁄s, L˚WlTÙu B°V˚Y

Gk˘RkR ®˚XL∞p Es[] GuT˚R ˙YflT”jß A±k’ AhPY˚Q˚V

®WlT‹m.

L˚WNp˛Tœßl˘TÙ⁄sLs
L˚W˘TÙ⁄∞u L˚WlTÙ≤u L˚WN≠u

®˚X ®˚X ®˚X

©jR˚[ ßPm ßPm .........................

(£ed + ˘Nm◊)

El◊dL˚WNp ......................... ......................... ßWYm

(El◊ + RiΩo)

˙NÙPÙøo YÙŸ ......................... .........................

(LÙoTu ˚P Bd˚N” + RiΩo)

BpLaÙ¤m RiΩ⁄m ˙NokR LX˚Y ßWYm ......................... .........................

AhPY˚Q 15.1
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L˚WNp L˚WlTÙu B°VYt±u ®˚XLfidœ C˚P˙V H˙R‡m

˘RÙPo◊ Es[RÙ? ˘T⁄mTÙ¤m L˚WNpL∞p L˚WlTÙ≤u CVt©Vp

®˚X˙V L˚WN≠u ®˚XVÙL C⁄dœm.

J⁄ L˚WN≠u Tœßl˘TÙ⁄hL∞p L˚WlTÙu L˚W˘TÙ⁄s B°VYt˚\

GqYÙfl æoUÙ≤dLXÙm?

NÙRÙWQUÙLd œ˚\kR A[Æ¤s[ Tœßl˘TÙ⁄s L˚W˘TÙ⁄[ÙL‹m

AßL A[Æ¤s[ Tœßl˘TÙ⁄s L˚WlTÙ]ÙL‹m LQd°PlT”°\’.

øod L˚WNpL∞p GkR A[ÆXÙ]Ù¤m RiΩo RÙu L˚WlTÙu.

L˚WNpL∞u £X £\l©Vp◊L˚[l T¨˙NÙßdLXÙm.

L˚WN≠u ˘N±‹ (Concentration of solution)
∏˙Z ˘LÙ”dLlTh”s[ ˘NVpTÙh˚Pf ˘Nn’

TÙodLXÙm.

CWi” Rm[oL∞p J˙W A[Æp RiΩo G”dL‹m.

ÿRp Rm[¨p Ju˙\Ù CWi˙PÙ ’i” ̆ TÙhPÙ£Vm

˘ToUÙeL˙]h CP‹m. SÙu˙LÙ Ik˙RÙ ’i”Ls

CWiPÙY’ Rm[¨p ˙TÙP‹m.

CWi” Rm[oL∞¤m Es[ L˚WNpL∞p ®\

ÆjßVÙNj˚R Etfl˙SÙdL‹m. CWi” L˚WNp

Lfidœ™˚P˙V ®\jßp ÆjßVÙNm HtTPd LÙWQm

Gu]?

L˚W˘TÙ⁄∞u A[‹ ·”Rp Es[ L˚WN¤dœf

˘N±‹ ·”Rp Gufl ·\XÙm.

J⁄ œ±l©hP A[‹ L˚WN≠p L˚Wk’ ˙NokR

L˚W˘TÙ⁄∞u A[‹ L˚WN≠u ˘N±‹ Bœm.

J⁄ L˚WN≠p L˚W˘TÙ⁄∞u A[‹ œ˚\YÙ]Ùp

A’ øojR L˚WN¤m ·”RXÙ]Ùp APo L˚WN¤m

Bœm.

È¨Rd L˚WNp (Saturated Solution)

˙YflThP ̆ TÙ⁄sLs J˙W L˚WlTÙ≤p L˚WY’ J˙W

A[ÆXÙ? J⁄ ˘NVpTÙh˚Pf ˘Nn’ TÙodLXÙm.

CWi” ÿL˚YL∞p 50 mL ≈Rm RiΩo G”dL‹m.

100 °WÙm ≈Rm Á[Ùd°V El◊m (˙NÙ•Vm œ˙[Ù˚W”)

A˙UÙ≤Vm œ˙[Ù˚W”m G”dL‹m. J⁄ ÿL˚Y´p

Es[ RiΩ¨p El˚T ˘U’YÙLd L˚WdL‹m.

˘NVpTÙh˚Pj ˘RÙPW‹m. El◊ ¡i”m L˚WVÙR

®˚X ˙RÙufl°\’. AßLThN L˚W˘TÙ⁄s L˚Wk’

˙NokR CqY˚LVÙ] L˚WNp È¨Rd L˚WNpLs

Bœm.

˘N±˚Y A[ÆPXÙm

J⁄ L˚WN≠u ˘N±˚Y A[ÆP TX

A[‹Ls TVuT”jRlT”°u\].

®˚\ Æ›dLÙ” (Mass percentage)

C’ L˚WN≠p L˚Wk’ ˙NokR

L˚W˘TÙ⁄∞u A[˚Y Æ›dLÙh•p

œ±l©”m ÿ˚\VÙœm. ARÙY’ Ëfl

°WÙm L˚WN≠p GjR˚] °WÙm

L˚W˘TÙ⁄s APe°Ÿs[’ Gufl

œ±l©PlT”°\’.

®˚\ Æ›dLÙ” =

TÙohv ˘To ™p≠Vu (ppm)

J⁄ œ±l©hP ®˚\ L˚WN˚X Tj’

CXhNm (J⁄ ™p≠Vu) TÙLeLs

Bd°]Ùp Aßp GjR˚] TÙLm

L˚W˘TÙ⁄s Gufl œ±l©”°u\

A[˙Y TÙohv ˘To ™p≠Vu. ™Ld

œ˚\kR A[Æp APe°Ÿs[

L˚W˘TÙ⁄∞u A[˚Yd œ±l©P

NÙRÙWQ ppm TVuT”jRlT”°\’.

œ•ø¨p A‡UßdLlThP œ˙[Ù¨≤u

A[‹ 4 ppm Bœm.

L˚WNpL∞u ˘N±˚Yd œ±l©”°u\

©\ £X A[‹Ls T⁄Uu Æ›dLÙ”

(Volume percentage), ˘UÙXÙ¨h•

(Molarity), ˘UÙXÙ≠h• (Molality),
SÙoUÙ≠h• (Normality) ˙TÙu\˚Y.

L˚W˘TÙ⁄∞u ®˚\

L˚WN≠u ®˚\
x100
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J⁄ œ±l©hP ˘YlT®˚X´p AßLThN L˚W˘TÙ⁄s L˚Wk’

˙NokRÙp °˚Pd°u\ L˚WNp È¨Rd L˚WNp Bœm.

È¨RdL˚WNp E⁄YÙYRtœ ÿu]o Es[ L˚WNp AÈ¨RdL˚WNp

Gufl A˚ZdLlT”°\’. AÈ¨RdL˚WN¤dœ ¡i”m L˚W˘TÙ⁄˚[d

L˚WdL CV¤m.

TÙjßWjßp ¡ßŸs[ L±Ÿl©u A[˚Yd LQd°hPÙp El©u

È¨RdL˚WNp RVÙWÙdLj ˙R˚YlThP El©u A[˚Yd LiP±VXÙm

ApXYÙ?

CWiPÙY’ ÿL˚Y´p £±’ £±RÙL A˙UÙ≤Vm œ˙[Ù˚W” ˙Noj’

LXd°d ˘LÙi” ˙Ut·\lThP ˙NÙR˚]˚V ¡i”m ˘NnV‹m.

A˙UÙ≤Vm œ˙[Ù˚W•u È¨Rd L˚WN˚Xj RVÙ¨dLXÙm ApXYÙ?

CRtœj ˙R˚YlThP A˙UÙ≤Vm œ˙[Ù˚W•u A[‹ El˚TÆPd

·”RXÙ? œ˚\YÙ? LiP±V‹m.

J˙W „r®˚X´p J˙W L˚WlTÙ≤p È¨RdL˚WNp RVÙ¨dLj

˙R˚YlThP El©u A[‹m A˙UÙ≤Vm œ˙[Ù˚W•u A[‹m

˙YflThP’ Gufl ◊¨kR’ ApXYÙ?

J⁄ œ±l©hP ˘YlT®˚X´p 100 °WÙm L˚WlTÙ˚]l È¨RUÙdLj

˙R˚YVÙ] L˚W˘TÙ⁄∞u °WÙ™¤s[ A[‹ AkRd L˚W˘TÙ⁄∞u

L˚Wß\u  (Solubility) Bœm.

Aß È¨RdL˚WNp (Super saturated solution)

ÿu]o RVÙ¨jR È¨RdL˚WNpL∞p ¡i”m A˙R L˚W˘TÙ⁄sL˚[d

·”RXÙLd L˚WdL CV¤UÙ?

$ ˘YlT®˚X ˙YflT”m˙TÙ’ L˚Wk’ ˙No°u\ L˚W˘TÙ⁄∞u

A[‹ ˙YflT”UÙ?

El©u È¨RdL˚WN≠p ˙U¤m £±R[‹ El˚Tf ˙Noj’ „˙Pt±l

TÙodL‹m. ˙S¨”Y’ Gu]? L˚W°\RÙ? A˙UÙ≤Vm œ˙[Ù˚W•u

È¨RdL˚WN˚XŸm C˚Rl˙TÙufl ˘Nn’ TÙodL‹m.

CdL˚WNpL˚[ A˚NVÙUp NÙRÙWQ ˘YlT®˚Xdœ ˘U’YÙL

œ∞Wf˘NnV‹m.

CWi” L˚WNpL˚[Ÿm Etfl˙SÙdL‹m. L˚W˘TÙ⁄sLs

≈rT•°u\]YÙ? CqYÙfl È¨RU˚PVj ˙R˚YVÙ]˚R ÆP‹m AßL

A[Æp L˚W˘TÙ⁄s L˚Wk’ ̇ NokR L˚WNp  AßÈ¨RdL˚WNp Gufl

A˚ZdLlT”°\’.

$ J˙W „r®˚X´p J⁄ œ±l©hP A[‹ L˚WlTÙ≤p Tp˙Yfl

˘TÙ⁄hL∞u È¨Rd L˚WNpLs RVÙ¨dœm˙TÙ’ L˚Wk’ ˙No°u\

L˚W˘TÙ⁄sL∞u A[‹ J˙W A[YÙ? LiP±V ÿVt£dL‹m.
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L˚W˘TÙ⁄∞u Ti◊, ˘YlT®˚X B°V˚Y L˚Wß\≤p

RÙdLj˚R HtT”j’m LÙW¶Ls.

30C ˘YlT®˚X´p £X ˘TÙ⁄hL∞u L˚Wß\u AhPY˚QlT”jRl

Th•⁄lT˚Rd LY≤dL‹m (AhPY˚Q 15.2)

                    El◊ L˚Wß\u (g/100g)

˙NÙ•Vm œ˙[Ù˚W” 36.1

˘TÙhPÙ£Vm ˚Sh˙Wh 4 8

˘TÙhPÙ£Vm œ˙[Ù˚W” 37.2

LÙlTo Np˙Th 37.8

˙NÙ•Vm ˚Sh˙Wh 87.6

LÙp£Vm œ˙[Ù˚W” 100

LÙp£Vm Np˙Th 0.264

A˙UÙ≤Vm œ˙[Ù˚W” 41.4

AhPY˚Q 15.2

£X El◊L∞u L˚Wß\u, ˘YlT®˚X B°VYt˚\j ˘RÙPo◊T”jß

RVÙ¨jR Y˚WTPm RWlTh”s[’ (TPm 15.1).

Y˚WTPj˚Rl TœjRÙnk’ ∏˙Z ̆ LÙ”dLlTh”s[Yt˚\d LiP±V‹m.

$ ˘YlT®˚X ·”m˙TÙ’ L˚Wß\u ™L‹m·”°u\ ˘TÙ⁄s G’?

$ 40C ˘YlT®˚X´p J˙W L˚Wß\‡s[ El◊dLs G˚Y?

$ ˘YlT®˚X ·”m˙TÙ’ L˚Wß\u œ˚\°u\ ˘TÙ⁄s G’?

$ ˘YlT®˚X ̆ TÙ⁄hL∞u L˚Wß\≤p GqYÙfl RÙdLm ̆ N¤j’°\’

GuT˚R G”j’dLÙh”LfiPu J⁄ œ±l◊ RVÙ¨dL‹m.

Y[⁄m T•Lm (Growing crystal)

∏˙Z RWlTh”s[ ˘NVpTÙh˚Pf ˘Nn’ TÙodLXÙm.

30C ˘YlT®˚X´p 100 °WÙm (100 mL) RiΩ¨p LÙlTo Np˙Th•u

È¨RdL˚WNp RVÙ¨dL GjR˚] °WÙm LÙlTo Np˙Th ˙R˚YlT”m?

AhPY˚Q´≠⁄k’ LiP±V‹m.

25 mL RiΩ¨p LÙlTo Np˙Th•u È¨RdL˚WNp

RVÙ¨dL‹m. CdL˚WN˚Xf „˙Pt± AßL L˚W

˘TÙ⁄˚[f ˙Noj’ AßÈ¨Rd L˚WN˚Xj RVÙ¨dL‹m.

L˚WN˚Xf NÙRÙWQ ˘YlT®˚Xdœd œ∞Wf ˘NnV‹m.

ARu ©u]o J⁄ £fl’i” LÙlTo Np˙Th˚P J⁄

Ë≠p Lh• TPjßp LÙiT’ ˙TÙufl L˚WN≠‡s

˘RÙeLÆP‹m.  (TPm 15.2). LÙlTo Np˙Th•u £fl T•Lm

G”dLd LY≤dL‹m. Ntfl ˙SWjßtœ ©u]o LÙ‘m

UÙt\m Gu]? J⁄SÙs LØj’ ¡i”m Etfl˙SÙdL‹m.
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HtThP UÙt\m Gu]? Etfl˙SÙdL˚Xd œ±j’ ˚YdL‹m.

AßÈ¨RdL˚WN≠p L˚W˘TÙ⁄∞u J⁄ T•Lj˚R ChPÙp ·”RXÙLd

L˚WkR L˚W˘TÙ⁄s £fl T•LeL[ÙL ≈rT•Y˚Rd LÙQXÙm.

£X˙Y˚[L∞p T•LeLs Y[ok’ ˘T¨VRÙL UÙflY˚RŸm LÙQXÙm.

CRtœd LÙWQm Gu]?

C˙R ˙NÙR˚]˚V ˙Y˘\Ù⁄ El©u È¨Rd L˚WN˚Xl TVuT”jß

˘Nn’TÙodL‹m.

LX˚YL∞u Y˚LLs
L˚WNpLs GpXÙm LX˚YLs ApXYÙ? B]Ùp A˚]j’d

LX˚YLfim J˙W Ti◊L˚[d ˘LÙiP˚YVÙ?

J⁄ LX˚Y´u A˚]j’l TœßL∞¤m Tœßl˘TÙ⁄hLs J˙W

Æ°Rjßp ˙Nok’s[] Gu\Ùp AdLX˚Y J⁄T•jRÙ] (Homogeneous)
LX˚Y Gufl A˚ZdLlT”°\’. A˚]j’d L˚WNpLfim J⁄T•jRÙ]

LX˚YLs Bœm.

G.LÙ: NodL˚Wd L˚WNp, El◊dL˚WNp, LÙtfl, BTWQeLs RVÙ¨dLl

TVuT”jRlT”m ReLm.

CqY˚Ld LX˚YL∞p Tœßl˘TÙ⁄sL˚[ ˘Ytfld LiL[Ùp

˙YflT”jßl TÙodL CVXÙ’.

J⁄ LX˚Y´u A˚]j’l TœßL∞¤m Tœßl ˘TÙ⁄sLs Tp˙Yfl

Æ°Rjßp ̇ Nokß⁄kRÙp AdLX˚Y TX T•jRÙ] (Heterogeneous) LX˚Y

Gufl A˚ZdLlT”°\’.

G.LÙ: El◊m UQ¤m, ˙Ntfløo, Ui˘Qi˘QŸm ø⁄m ˙NokR LX˚Y.

CYt±p Tœßl˘TÙ⁄sL˚[ ̆ Ytfld LiQÙp ̇ YflT”jß TÙodL CV¤m.

˘UndL˚WNp, ·rUm, ˘RÙeLp

(True solution, Colloid, Suspension)
J⁄ ˙NÙR˚] ˘Nn’ TÙodLXÙm.

Íufl ÿL˚YL∞p J˙W A[Æp RiΩo G”dL‹m. ÿRXÙYßp LÙlTo

Np˙Th ’LsLfim CWiPÙYßp TÙ¤m Íu\ÙYßp NÙd¿v ÁsLfim

˙Noj’ Su\ÙLd LXdL‹m. ÿL˚YL˚[ Ntfl˙SWm A˚NVÙUp

˚YdLXÙm (TPm 15.3).

TPm 15.2

T•Lm Y[oRp

ÿL˚Y ˛ 1

LÙlTo Np˙Th +
RiΩo

ÿL˚Y ˛ 2
TÙp + RiΩo

ÿL˚Y ˛ 3
NÙd¿v Ás + RiΩo

TPm 15.3
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AhPY˚Q 15.3

Etfl˙SÙdLpLs ÿL˚Y 1 ÿL˚Y 2 ÿL˚Y 3

J∞´u TÙ˚R˚Vd LÙQ CVpY’

’LsL˚[d LÙQ CVpY’

GkR ÿL˚Y´u A•´p ˘TÙ⁄s T•kR’?

J⁄ ÿ˚\ LXd°V ©u◊ Íufl ÿL˚YL∞¤m TdLeLs YØVÙL Bt\p

YÙnkR J∞dLt˚\L˚[d LPjßÆP‹m. Etfl˙SÙdL˚X AhPY˚Q

15.3 p N¨ A˚PVÙ[m ˙TÙP‹m.

Etfl˙SÙdLpL∞u ˙YflTÙh•tœd LÙWQm Aßp ’LsL∞u

T⁄U≤¤s[ ˙YflTÙPÙœm.

GkR ÿL˚Y´p Es[ LX˚Y´p ’LsL∞u T⁄Uu ™L‹m œ˚\‹?

CR˚] ˙YflT”jß A±kR’ GqYÙfl?

GkR ÿL˚Y´p Es[ LX˚Y´p ’LsL∞u T⁄Uu ™L AßLm?

L˚WNpL∞p L˚W˘TÙ⁄s ’LsL∞p T⁄Uu ™L‹m œ˚\YÙ]RÙp

’LsL˚[ ˘Ytfld LiQÙp TÙodL CVXÙ’. CYt±u ’LsLs ™L

÷i¶VRÙ]RÙp AYt±tœ J∞˚Vf £R\•dL CVXÙ’. AR]Ùp

J∞´u TÙ˚R˚Vd LÙQ CVXÙ’.

·rUeL∞p Ntfl ̆ T¨V L˚W˘TÙ⁄s (·rUm) ’LsLs Es[]. AR]Ùp

Cj’LsLs J∞˚Vl ©WßT≠lTRÙp J∞´u TÙ˚R ˘R¨°\’.

˘RÙeLpL∞p ˘Ytfld LiL[Ùp LÙQ CVp°u\ A[‹ T⁄U‡s[

˘RÙeLp ’LsLs LÙQlT”°u\]. AYt±p Æ›m J∞dLßoLs

Y•RÙs TVuT”jß Íufl LX˚YL˚[Ÿm Y•Lh•l TÙodL‹m.

ÿRp ÿL˚Y´p Es[’ J⁄ ˘UndL˚WNp. CWiPÙY’ ÿL˚Y´p

Es[’ ·rUm Bœm. Íu\ÙY’ ÿL˚Y´p Es[’  ˘RÙeLp  Gufl

A±VlT”°\’. Jq˘YÙ⁄ LX˚YL∞¤m øeLs EtfllTÙojR

£\l©Vp◊L˚[ AhPY˚QlT”jR‹m. (AhPY˚Q 15.4).

AhPY˚Q 15.4

˘NVpTÙ” L˚WNp ·rUm ˘RÙeLp

Y•RÙs TVuT”jß    Tœßl˘TÙ⁄sL˚[

-Y•LhPlT”°\’.   ˙YflT”jR CVXÙ’ ................................. .................................

Bt\p YÙnkR J∞dLt̊ \      J∞´u TÙ˚R˚Vd      J∞´u TÙ˚R˚Vd

 LPjß ÆPlT”°\’       LÙQ CVXÙ’    LÙQ CV¤m .................................

A˚NdLÙUp ˘TÙ⁄s

˚YdLlT”°\’ ................................. ................................. T•°\’
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ÿ›Y’m ©WßT≠d°u\]. Dol◊Æ˚N´u LÙWQUÙL A˚Y

T•lT•VÙLl T•V‹m ˘Nn°u\].

£X LX˚YLs RWlTh”s[˚R Ußl©P‹m.

˚U, ˙Ntfl øo, Í”T≤, Y∞UiPXd LÙtfl, TÙp, NodL˚Wd L˚WNp, ,

Lg£j RiΩo.

CYt˚\ ˘UndL˚WNp ·r-Ue-Ls, ˘RÙeLpLs Gu\YÙfl

Y˚LlT”jR‹m. (AhPY˚Q 15.5).

L˚WNp ·rUeLs ˘RÙeLpLs

ß˚WVWeœL∞¤m, S≈] YœlT˚\L∞¤m ◊˚LlTPd L⁄Æ´u

YØVÙLlTPeL˚[d LÙh•d ˘LÙi•⁄dœm˙TÙ’ Á£lTPXeLs

EVokRÙp J∞´u TÙ˚R˚Vj ˘R∞YÙLd LÙQ CVpY˚R

LY≤j’s«oL[Ù? CRtœd LÙWQm Gu]?

J⁄ ˙NÙR˚] ˘Nn’ TÙodLXÙm.

J⁄ ÿL˚Y´p 50 mL RiΩ˚W G”j’ Aßp CWi” °WÙm ˙NÙ•Vm

R˙VÙNp˙Th (˚al˙TÙ) ˙Noj’ L˚WNp RVÙ¨dL‹m. TPjßp

(TPm 15.4) LÙiT’ ̇ TÙufl ÿL˚Y˚V J∞´uTÙ˚R´p J›eL˚Uj’

©u]o CWi˙PÙ Íu˙\Ù ’∞ øojR ˚ah˙WÙœ˙[Ù¨d A™Xm

˙Noj’d LXdL‹m. Ntfl ̇ SWm Etfl˙SÙdL‹m. Etfl˙SÙdL˚X G›R‹m.

˙NÙ•Vm R˙VÙNp˙Th”m, ˚ah˙WÙœ˙[Ù¨d A™Xÿm Æ˚]◊¨k’

NpTo ≈rT•YÙ°u\ ˙YßÆ˚] S˚P˘Tfl°\’.

Æ˚]◊¨YRtœ ÿu◊ CdLX˚Y L˚WNp Bœm.

Æ]Ù• ˙SWjßp NpTo A‘dLs AßLUÙLl ©¨Rp

A˚Pk’ A˚Y Ju±˚Qk’ T⁄Uu ·•V ’LsL[ÙL

UÙ± L˚WNp ·rU Y•Yjßp ®˚X ˘LÙsYRÙp

J∞´u TÙ˚R ˘R¨°\’. ˙SWm ˘NpXf ˘NpXd

·”RXÙ] NpTo A‘dLs ©¨Rp A˚PV‹m

’LsL∞u T⁄Uu AßL¨dL‹m ˘Nn°\’. AqYÙfl

LX˚Y ˘RÙeLXÙL UÙfl°\’.

SÙm Au\ÙPm TVuT”j’°u\ LX˚YL∞p C⁄k’

L˚WNpLs, ·rUeLs, ˘RÙeLpLs B°VYt˚\

AhPY˚QlT”jR‹m.

·rUeLfim ˘RÙeLpLfim J⁄T•jRÙ] LX˚YL[Ù?

B£¨V¨u ’˚QŸPu LXk’˚WVÙ•d LiP±V‹m.

TPm 5.4

AhPY˚Q 15.5
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˘NVt˚L TÙ]eLs

øojR Lg£j RiΩ⁄m TX TZfNÙflLfim ·rU Y•Yjß¤s[

TÙ]eL[Ùœm. CqY˚LVÙ] TZfNÙflLfim TÙ]eLfim Nk˚RL∞p

°˚Pd°u\]. øiPLÙXm TÙ’LÙjRÙ¤m C˚Y T•Yßp˚X GuT˚Rd

LY≤j’s«oL[Ù?

C˚Y T•VÙUp øiPLÙXm ®˚X®tTRtœd LÙWQm Gu]? CRtLÙLl

TX ˘TÙ⁄hL˚[l TÙ]eL∞p ˙NolT˚R øeLs A±≈oL[Ù? C˚Y

®˚X®fljßLs G] A˚ZdLlT”°u\].

AhPY˚Q 15.6

˙Yßl˘TÙ⁄s
˙Nodœm TÙ]m/

TVu
EQ‹l˘TÙ⁄s

PÙohW≥u EQ‹l˘TÙ⁄s ®\m A∞dL (UgNs)

G¨j˙WÙ≥u EQ‹l˘TÙ⁄s ®\m A∞dL (£Yl◊)

YÙ≤X EQ‹l˘TÙ⁄s —˚Y ·hP

TÙvTÙ¨d A™Xm ˘NVt˚L TÙ]m ◊∞l◊ —˚Y °˚PdL

A˚Xp ˘adN˙]Ù˙Vh EQ‹l˘TÙ⁄s SflUQjßtœ (Au]Ù£)

Cj˙R˚YLfidLÙL Uh”UÙ ˘NVt˚LlTÙ]eL∞p ˙Yßl˘TÙ⁄sLs

˙NodLlT”°u\]?

˘NVt˚Ll TÙ]eL∞p ˙Yfl GRt˘LpXÙm ˙Yßl˘TÙ⁄hLs

TVuT”jRlT”°u\]? AhPY˚QlT”jR‹m.

$

$

˘NVt˚Ll TÙ]eL˚[d LYof£LWUÙ]RÙdL NÙRÙWQUÙLl TVu

T”j’m £X ˙Yßl˘TÙ⁄sL˚[ A±˙YÙm ( AhPY˚Q 15.6 )

CYt±p TX EPpSX‡dœ æeœ Æ˚[ÆlT˚YVÙœm. CqY˚LVÙ]

˙Yßl˘TÙ⁄sL˚[f ˘NVt˚L TÙ]eL∞p ˙NolT’ BTjRÙ]’

ApXYÙ?

®˚X®fljßLs
(Stabilisers)

’LsLs T•Y˚R R”lTRtLÙLf ̆ NVt˚Ll TÙ]eL∞p ̇ Nok’ C⁄dœm

®˚X®fljßL[Ù] ˙Yßl˘TÙ⁄hL∞p £X:

$ ◊˙WÙ™˙]h˘Ph ˘Y¥hP©s B´p (Brominated Vegitable Oil)
$ —d˙WÙv A£h˙Ph I˙NÙ ©ÎhP˙Wh (Sucrose acetate isobutyrate)
$ °∞N¨p GvPo Bl ˙WÙ£u. (Glyceryl ester of Rosin)
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˘NVt˚L TÙ]eL˚[j ˘RÙPof£VÙLl TVuT”j’Y’ EP˚X

GqYÙ˘\pXÙm TÙßlT˚PVf ˘Nn°\’? SiToLfiPu ˙Nok’ J⁄

Bn‹ ˘NnVXÙUÙ?

Ge˘LpXÙm RLYpLs ßWhPXÙm?

$ B£¨VoLs

$ U⁄j’YoLs

$ BWÙnf£VÙ[oLs

$ Ae∏L¨dLlThP ËpLs

$ C˚QVm

$ UdLs SX T¶VÙ[oLs

Lt\≠p LiP±RpL∞u A•lT˚P´p Gk˘RkRj ˘RÙPo˘NVp

TÙ”L˚[f ˘NnVXÙm?

SiToLfiPu LXk’˚WVÙ•Ÿm A±‹lÈoYUÙLf £kßj’m ßhP™P‹m.

ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ ˙YflThP ®˚XL∞¤s[ L˚WNpL˚[l ©¨jR±V CVp°\’.

$ Tp˙Yfl L˚WNpL∞p L˚WlTÙu, L˚W˘TÙ⁄s B°VYt˚\

˙YflT”jß A±k’ AhPY˚QlT”jR CVp°\’.

$ L˚WNpL∞u ˘N±Æu A•lT˚P´p È¨RdL˚WNp, AßÈ¨Rd

L˚WNp B°VYt˚\j RVÙ¨dL CVp°\’.

$ LX˚YL˚[ J⁄T•jRÙ]˚Y, TXT•jRÙ]˚Y Gufl Y˚LlT”jR

CVp°\’.

$ Au\ÙP YÙrd˚L´p TVuT”j’°u\ LX˚YL˚[d L˚WNp,

·rUm, ˘RÙeLp G] Y˚LlT”jR CVp°\’.

$ ˘NVt˚Ll TÙ]eLs, EQ‹l˘TÙ⁄sLs B°VYt±p EPp

SXjßtœj æeœ Æ˚[Ædœm ˙Yßl˘TÙ⁄sL˚[l ©¨jR±k’

A˚Y ˙RÙtflÆdœm EPpSXl ©Wf£˚]L˚[d œ±jR

ÆØl◊Qo‹f ˘NVpTÙ”L∞p D”TP CVp°\’.
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Ußl©PXÙm

1. £X L˚WNpLs RWlTh”s[]. CYt±p L˚WlTÙu, L˚W˘TÙ⁄s

B°VYt˚\d LiP±k’ G›R‹m.  (œ±l◊ : A[Æp ·”Rp

Es[’ L˚WlTÙ‡m œ˚\YÙ]’ L˚W˘TÙ⁄[Ùœm).

L˚WNp L˚WlTÙu L˚W˘TÙ⁄s

El◊d L˚WNp

BTWQj ReLm

˙NÙPÙ øo

øojR ˚ah˙WÙœ˙[Ù¨d A™Xm

2. £X U⁄k’d œl©L∞p Shake well before use Gufl

œ±dLlTh”s[˚Rd LY≤j’s«oLs ApXYÙ?

a) CkRd œl©L∞p Es[ ˘TÙ⁄s GkRd LX˚Yl ©¨Æp

EhThP’? (·rUm, L˚WNp, ˘RÙeLp)

b) œl©´p Es[ A±‹˚WdLÙ] LÙWQm Gu]?

3. øojR Lg£jRiΩo, El◊øo, ˙Ntfl øo B°VYt±u UÙß¨L˚[l

TVuT”jß J⁄ UÙQYo SPjßV ˘NVpTÙ”Lfim

Etfl˙SÙdLpLfim RWlTh”s[].

Etfl˙SÙdLp

˘NVpTÙ” ˙Ntfl øo El◊ øo
™L øojR

                                       Lg£jRiΩo

J∞dLt˚\ J∞dLt˚\

LPjßÆPlT”°\’ ..................... LPk’ ˙TÙ°\’ .....................
TÙ˚R ̆ R¨Yßp˚X

Y•RÙs TVuT”jß Tœßl˘TÙ⁄hL˚[ Y•Lh•

Y•LhPlT”°\’ ˙YflT”jR CVp°\’ ..................... .....................
Ntfl ˙SWm A˚NVÙUp ’LsLs

˚YdLlT”°\’ ..................... ..................... T•Yßp˚X

a) Æ”ThP Etfl˙SÙdLpL˚[ ®WlT‹m.

b) CmUÙß¨L˚[ L˚WNp, ·rUm, ˘RÙeLp Gu\YÙfl

Y˚LlT”jR‹m.
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4. Au\ÙP YÙrd˚L´p LX˚YLs TVuT”jRlT”°u\ HWÙ[UÙ]

„r®˚XLs EiPpXYÙ? £X „r®˚XL˚[ AhPY˚Ql

T”jR‹m.

5. Tp˙Yfl Y˚LVÙ] L˚WNpL˚[j ˘R¨k’ ˘LÙi-ºo-Ls ApXYÙ?

a) È¨RdL˚WN¤dœm AßÈ¨RdL˚WN¤dœm C˚P˙VŸs[

˙YflTÙ” Gu]?

b) El©u J⁄ AßÈ¨RdL˚WN˚X GqYÙfl RVÙ¨dLXÙm?

c) LÙlTo Np˙Th•u AÈ¨RdL˚WN¤m, AßÈ¨RdL˚WN¤m

˘Yq˙Yfl ÿL˚YL∞p RVÙ¨j’ AYt±p Jq˘YÙ⁄ LÙlTo

Np˙Th T•LeLs Ë≠p Lh•j ̆ RÙeL ÆPlTh”s[]. A”jR

SÙ∞u Etfl˙SÙdLp Gu]? LÙWQj˚R Æ[dL‹m.

6. ∏˙Z ˘LÙ”dLlTh”s[ LX˚YL˚[d L˚WNp, ·rUm, ˘RÙeLp

Gu\YÙfl Y˚LlT”jß AhPY˚QlT”jR‹m.

TÙp, Í”T≤, Y∞UiPXd LÙtfl, øojR A™Xm, —iQÙm◊

øo, ˚U, ◊˚L.

  ˘RÙPo ˘NVpTÙ”Ls

1. Tp˙Yfl ˘NVt˚L ˘UuTÙ]eL∞u LÙ≠dœl©L˚[j ßWh•

AYt±p APe°Ÿs[ ˘TÙ⁄hL˚[ Jh” ∫h”L∞≠⁄k’ (label)
LiP±V‹m. A˚]j’ TÙ]eL∞¤m ˘TÙ’YÙLl TVuT”j’°u\

˘TÙ⁄hLs Es[]YÙ? A˚Y G˚Y? CYt±u TVuL˚[j ˙RPp

YØVÙLd LiP±V‹m.

2. J⁄ TÙjßWjßp LtLi”d L˚WNp RVÙWÙdL‹m. L˚WN˚X ̆ U’YÙLf

„˙Pt±d ·”Rp LtLi˚Pd L˚Wj’ LtLi•u AßÈ¨Rd

L˚WN˚Xj RVÙWÙdL‹m. L˚WN˚Xd œ∞Wf ˘NnR ©u]o J⁄

£fl’i” LtLi˚P Ë≠p Lh•j ˘RÙeLÆP‹m. J⁄ YÙWm ˘Nu\

©u Etfl˙SÙd° LiP±RpL˚[ G›R‹m. Etfl˙SÙdL≠u

LÙWQj˚Rd LiP±V‹m.

3. SÙuœ LiQÙ• Rm[oL∞p J˙W A[Æp (50mL) RiΩo

G”dL‹m. J˙W A[‹ NX˚YjÁs, ˙NÙPÙEl◊, El◊, NodL˚W

B°VYt˚\ Jq˘YÙ⁄ Rm[oL∞¤m ˙Noj’d LXdL‹m. CYt±p

˙YLUÙL L˚WY’ G’? CYt±p L˚W˘TÙ⁄hL∞u A[˚Yd ·h•

È¨Rd L˚WNp RVÙ¨dLd ·”RXÙL ˙R˚YlT”m ˘TÙ⁄s G’ G]d

LiP±V  ÿVt£dL‹m.

4. LX˚YLfidœd ·”Rp G”j’dLÙh”Ls LiP±V‹m. CYt˚\ J⁄

T•jRÙ]˚Y TX T•jRÙ]˚Y G] Y˚LlT”jR‹m.
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RiΩo Æ˚XUßlTt\ J⁄ CVt˚Lf ˘NpYm Bœm.

È™´p E´o E⁄YÙYRtœ Cu-±-V-̊ U-VÙR LÙW¶ Ri-Ωo RÙu Gu-T’

EeLfidœj ˘R¨ŸUÙ? ÆXeœLs RÙYWeLs B°VYt±u

EPtTœßL∞p HL˙RNm 65 Æ›dLÙ” RiΩo APe°Ÿs[’ GuT’

Æk˚R ApXYÙ?

E´of ˘NVpTÙ”Lfidœ Uh”UpXÙUp, ÆYNÙVm, Bt\p EtTjß,

˙TÙdœYWj’ ÿRXÙ]Yt±tœm RiΩo ˙R˚YVÙœm. Au\ÙP

YÙrd˚L´p HWÙ[UÙ] ˙R˚YLfidœ SÙm RiΩ˚Wl TVu

T”j’°˙\Ùm ApXYÙ? CVt˚L´p Tp˙Yfl E˚\ÆPeL∞≠⁄k’

˘T⁄U[Æp RiΩo SUdœ °˚Pd°\’. U˚Zøo, °Qfl, øo®˚XLs,

A⁄ÆLs,SßLs, LPp ÿRXÙ] A˚]j’m øo E˚\ÆPeLs Bœm.

RiΩ¨u ÿd°VYj˚Rd œ±j’ J⁄ œ±l◊ RVÙ¨j’ ˘Y∞´P‹m.

CVt˚L´p ßPm, ßWYm, YÙŸ B°V ®˚XL∞¤m LÙQlT”°u\

˘TÙ⁄s RiΩo Bœm.

RiΩ¨u Gk˘RkRf £\l©Vp◊Ls EeLfidœj ˘R¨Ÿm?
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RiΩ¨u ˘LÙß®˚X (Boiling Point)

TPm 16.1 Cp LÙiT’ ˙TÙufl L⁄ÆL˚[ J›eL˚UdL‹m.

A•lTÙLm E⁄iP œ”˚Y´p ÿdLÙp TÙLm RiΩo G”dL‹m.

RiΩ¨p Ír°´⁄dœm ÆRjßp J⁄ ˘YlT®˚XUÙ≤˚V

J›eL˚UdL‹m. ̆ YlT®˚XUÙ≤ LÙh”m A[˚Yd œ±j’d˘LÙs[‹m.

œ”˚Y´p Es[ RiΩ˚Wf „˙Pt\‹m.

˘YlT®˚XUÙ≤ LÙh”m ˘YlT®˚X˚Vd œ±l©hP C˚P˙Y˚[L∞p

œ±j’d ˘LÙs[‹m.

˘YlT®˚X ®˚XVÙL ®tT’ Gl˙TÙ’?

˘YlT®˚X UÙ\ÙUp ®tœm ˙TÙ’ RiΩ⁄dœ ˙S¨hP’ Gu]?

CkR ˘YlT®˚X RiΩ¨u ˘LÙß®˚X Gufl A˚ZdLlT”°\’.

NÙRÙWQ Y∞UiPX A›jRjßp J⁄ ßWYm ˘LÙßdœm ˘YlT®˚X

AjßWYjßu ˘LÙß®˚XVÙœm. RiΩ¨u ˘LÙß®˚X 100°C  Bœm.

˘LÙßdLj ˘RÙPe°V ©u]o ¡i”m ˘YlTm A∞jRÙ¤m AR˚]l

˘TÙflj’ ˘YlT®˚X AßL¨dLÙR’ Hu?

RiΩo ˘LÙßj’d ˘LÙi•⁄dœm ˙TÙ’ ˘YlT®˚XUÙ≤˚Vf Ntfl

EVojß øo UhPjßtœf Ntfl ˙UXÙL ®fljß]Ùp ˘YlT®˚X´p UÙt\m

HtT”UÙ? RiΩo ˘LÙßdL ’Ye°V’ ÿRp ARtœ A∞dœm ˘YlTm

ÿ›Y’m ®˚XUÙt\jßtLÙLl TVuT”jRlT”YRÙp ˘YlT®˚X

EVWÆp˚X. AR]Ùp SÙm A∞jR AßL ˘YlTm ÿ›Y’m C˙R

˘YlT®˚X´¤s[ øWÙÆ´p APe°´⁄dœm.

˘LÙßjR ø¨]Ùp HtT”m ˘LÙl◊[eL˚[ ÆP‹m ™L BTjRÙ]’ C˙R

˘YlT®˚X´¤s[ øWÙÆ´]Ùp HtT”m ˘LÙl◊[m GuTRtLÙ]

Æ[dLj˚R A∞dL CV¤UÙ?

©\ ˘TÙ⁄hLs L˚WkR øo 100oC Cp ˘LÙßdœUÙ? ø¨p £±R[‹

L±Ÿl˚Tf ˙Noj’f „˙Pt±d Li”©•dL‹m.

©W`o œdL¨p EQ‹ N˚UlT’ G∞RÙœm. GR]Ùp Gufl ˘R¨ŸUÙ?

A›jRm ·”m˙TÙ’ ø¨u ˘LÙß®˚X EVo°\’. ©W`o œdL¨p øo

120oC Cp ˘LÙßd°\’. AR]Ùp ARu Es˙[ EVokR ˘YlT®˚X

®˚X®t°\’. A›jRm œ˚\kRÙ˙XÙ? EVWm ·•V U˚Xl©W˙RNeL∞p

RiΩo 100oC ˚V ÆPd œ˚\kR ˘YlT®˚X´p ˘LÙßdœm. Cß≠⁄k’

◊¨k’˘LÙsY’ Gu]?

RiΩo BÆVÙY’ ˘LÙß®˚X´p Uh”UÙ?

TPm 16.1

Y∞UiPX A›jRjßp, 0C dœm 100C dœm C˚P˙VŸs[

˘YlT®˚XL∞p RiΩo ßWY ®˚X´p Es[’. B]Ùp 100C Y˚WŸs[

GkR ˘YlT®˚X´¤m øo BÆVÙL UÙfl°\’. J⁄ ßWYm BÆVÙL UÙflm

˘NVpTÙ” BÆVÙRp (Evaporation) Bœm. ø˚Wf „˙Pt±]Ùp EhLYWlT”m

˘YlTm ˘YlT®˚X˚V AßL¨lTRtœm BÆVÙR¤dœm TVuT”°\’.

KT
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  RiΩ¨u ÆT√Rl

˘T⁄dLm

RiΩo œ∞of£V˚PŸm ˙TÙ’

APojß ·P‹m œ∞okR øo

RÙrk’ ˘NpX‹m ˘Nn°\’.

˘YlT®˚X  4C  Bœm Y˚W

C’ ˙S¨”°\’. Y∞UiPX

˘YlT®˚X 4C I ÆPd

œ˚\Ÿm˙TÙ’ ø¨u ÆT√Rl

˘T⁄dLjßu LÙWQUÙL APojß

œ˚\V‹m T⁄Uu ·P‹m

˘Nn°\’.  4C tœ ∏˙Z Es[

øo ˙U˙X EVo°\’. C’

œ∞of£V˚Pk’ ø¨u ˙Ut

TWl©p ø˚WÆP APojß

œ˚\kR T≤dLh•VÙL UÙfl°\’.

œ∞o ©W˙RNeL∞p Es[

øo®˚XL∞p CkRl T≤dLh•l

TPXeLfidœ ∏˙Z ®˚X®t°u\

ø¨p øoYÙr E´¨]eLfidœ

E´˚W ®˚X ®fljR CVp°\’.

T≤dLh•

IT @ School Edubuntu Æp

T≤lTPXeLfid°˚P˙V œ[m

Gu\ Tœß˚V EtfllTÙodL‹m.

RiΩ¨u ˘YlT Ht◊jß\u (Heat Capacity)

RiΩo, ˙ReLÙn Gi˘Qn B°VYt˚\ ˘Yq˙Yfl

ÿL˚YL∞p NU®˚\´p G”j’ J⁄ øoj˘RÙh•´p ˚Yj’

„˙Pt\‹m. RiΩo, ˙ReLÙn Gi˘Qn B°VYt±u

˘YlT®˚X˚V ˘YlT®˚XUÙ≤ TVuT”jß œ±l©hP

C˚P˙Y˚[L∞p A[dL‹m.

J⁄ œ±l©hP ˙Y˚[´p GRu ˘YlT®˚X ·”Rp

EVokR’? LiP±V‹m.

J˙W ®˚\˚V E˚PV RiΩ⁄dœm, ̇ ReLÙn Gi˘Qndœm

J˙W A[Æp ˘YlTm A∞j’m ø¨u ˘YlT®˚X ßº˘W]

EVWÙUp C⁄lTRtœd LÙWQm Gu]?

©\ ˘TÙ⁄hL˚[l ˘TÙflj’ EVokR ˘YlTj˚Rj

RÙeœYRtLÙ]ß\u (˘YlT Ht◊jß\u) RiΩ⁄dœ Ei”.

ø¨u EVokR ˘YlT Ht◊jß\u TVuT”°u\ £X

„r®˚XL˚[l TÙodL‹m.

$ YÙL]eL∞p CVkßWeL∞u Es˙[ ˘YlTj˚Rd

Lh”lT”jR ˙W•˙Vt\oL∞p øo TVuT”jRlT”°\’.

$ ˘YlTU˚PkR ̆ TÙ⁄hL˚[d œ∞oÆdL øo TVuT”°\’.

$ È™´u Íu±p CWi” Teœ øWÙœm. C’ È™´u

˘YlT®˚X˚Vd Lh”lT”j’°\’.

RÙYWeLs ÆXeœLs B°VYt±u EP≠p HL˙RNm 65

Æ›dLÙh•tœm AßLUÙLj RiΩo Es[’. CR]Ùp Es[

TVu Gu]? £kßj’l TÙodL‹m.

RiΩo E˚\Rp (Freezing of water)
œ∞oTR]l˘Th•´p ˚YjR øo E˚\k’ Lh•VÙY’ SUdœj

˘R¨kR˙R. ˘YlT®˚X 0°C Bœm˙TÙ’ øo T≤dLh•VÙL

UÙfl°\’.

J⁄ ßWYm NÙRÙWQ Y∞UiPX A›jRjßp œ∞of£

V˚Pk’ E˚\k’ ßPUÙL UÙflm ̆ YlT®˚X ARu E˚\®˚X

(Freezing point) Bœm. RiΩ¨u E˚\®˚X 0°C Bœm.

NÙRÙWQUÙL GkR J⁄ ˘TÙ⁄˚[Ÿm œ∞of£V˚PVf

˘NnŸm˙TÙ’ —⁄eL‹m T⁄Uu œ˚\V‹m ˘Nn°\’.

Al˙TÙ’ APojß ·”m.

AqYÙ˘\u\Ùp RiΩo œ∞of£V˚Pk’ ˙RÙufl°u\

T≤dLh•j ’i”L˚[ ø¨p ˙TÙhPÙp ÍrL˙Yi”m

ApXYÙ?

AqYÙfl ®Lr°\RÙ? ˘Nn’ TÙodL‹m.

EeL[’ Etfl˙SÙdL≠p LiP±kR’ Gu]? LÙWQm Gu]?

APojß ·”RXÙL Es[’ T≤dLh•dLÙ RiΩ⁄dLÙ?
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TPm 16.2

TPm 16.3

TPm 16.4 (a)

LiQÙ•VÙp RVÙ¨dLlThP J⁄ œl©´p ÿdLÙp TÙLm RiΩo

G”j’ øo UhPj˚R A˚PVÙ[lT”jßV ©u]o A˚Pj’

œ∞Ïh•´p ˚YdL‹m. £X U¶˙SWjßtœl ©u◊ œl©˚V

˘Y∞˙V G”j’ EtfllTÙodL‹m. øo T≤dLh• B]˙TÙ’ Æ¨Rp

A˚PkRRÙ? ApX’ —⁄e°VRÙ?

RiΩ¨u ˙UtR[ C›Æ˚N (Surface Tension)
£X £fl E´¨]eLs ø¨u ˙UtTWl©p K”Y˚Rd Li”s«oLs

ApXYÙ? C’ GqYÙfl S˚P˘Tfl°\˘Rufl £kßj’s«oL[Ù?

J⁄ TÙjßWm ®˚\V øo G”j’ ARu¡’ J⁄ ©˙[˚Pd LY]UÙL

˚YdL‹m (TPm 16.2).

©˙[” ø¨p Ír°l˙TÙYßp˚X. LÙWQm Gu]?

J⁄ ßWYjßu ÍXd·flLfid°˚P˙V Jufld˘LÙufl Dol◊Æ˚N

Es[˘RuT’ EeLfidœj ˘R¨ŸUpXYÙ?

J⁄ TÙjßWjßp G”jR ø¨p ÍXd·flL∞u Dol◊Æ˚N TPUÙLd

LÙhPlTh”s[˚Rd LY≤dL‹m (TPm 16.3).

ø¨u ̇ UtTWl©p Es[ ÍXd·flLfidœ ̇ U˙X øWÙÆ Y•Yjß¤s[

ÍXd·flLs ™Ld œ˚\YÙœm. AR]Ùp TdLeL∞¤m Es˙[Ÿm

Es[ Dol◊Æ˚N ·”RXÙL C⁄dœm. CRu LÙWQUÙL ø¨u

˙UtTWl◊ C›j’d Lh•V J⁄ TPXm ˙TÙp ˘NVpT”°\’. CRtœd

LÙWQUÙ] £\l©Vp◊ ˙UtTWl◊ C›Æ˚N  (Surface tension) Gufl

A±VlT”°\’.

£fl E´¨]eLs ø¨u ˙UtTWl©p KP ÿ•Y’m, ©˙[” ø¨p

ÍrLÙRRtœm LÙWQm ˙UtR[ C›Æ˚NVÙœm. ˙UtR[ C›Æ˚N

A˚]j’j ßWYeLfi˚PV‹m £\l©Vp◊ Bœm.

TPjßp LÙiT’˙TÙufl J⁄ E˙XÙL Y˚[Vjßp Ë˚Xd Lh•

˙NÙl◊ ø¨p ÍrLf˘Nn’ ˙NÙl◊l TPXj˚Rj ˙RÙtflÆdL‹m

(TPm 16.4 (a).
TPXjßu J⁄ Tœß˚Vd œiÂ£ TVuT”jß E˚PdL‹m. ¡ßŸs[

˙NÙl◊lTPXjßu Y•Ym GqYÙfl C⁄dœm?

∏˙Z ˘LÙ”dLlTh”s[ TPeLfiPu EeLfi˚PV Etfl˙SÙdL˚X

Jl¿” ˘NnL.

TPm 16.4 (b) TPm 16.4 (c)

˙NÙl◊l TPXm ˙NÙl◊l TPXm

˙NÙl◊l TPXm

Ëp
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¡ßŸs[ ˙NÙl◊lTPXm GqYÙfl LÙQlT”°\’?

N¨VÙ] ·t˚\ "" ˘NnV‹m.

  ˙UtTWl©u A[‹ œ˚\Ÿm ÿ˚\´p (TPm (b))

  ˙UtTWl©u A[‹ ·”m ÿ˚\´p (TPm (c))

£±V øoj’∞Ls ˙LÙ[ Y•Yjßp ApXYÙ LÙQlT”°u\]?

øoj’∞Ls ˙LÙ[ Y•Yjßp LÙQlTPd LÙWQm Gu]?

˙UtR[ C›Æ˚N J⁄ ßWYjßu ˙UtTWl©u A[˚Yd

œ˚\dœm ÿ˚\´p EQWlT”°\’.

J⁄ œ±l©hP ®˚\Ÿs[ ˘TÙ⁄∞u ˙UtTWl◊

™Ldœ˚\kß⁄lT’ ˙LÙ[ Y•Yjßp C⁄dœm ˙TÙRÙœm.

AR]Ùp RÙu £fl ßWYj’∞Ls ˙LÙ[ Y•Yjßp

®˚X˘LÙs°u\].

ø¨u ˙UtR[ C›Æ˚N˚Vd œ˚\dL CV¤UÙ? ©˙[” ™Rk’

°Pd°u\ TÙjßWjßp Es[ ø¨p £±R[‹ ˙NÙl◊dL˚WN˚X

™Ld LY]UÙLl TdLeLs YØVÙLf ˙NodL‹m.

©˙[”dœ ˙S¨”Y’ Gu]?

˙NÙl◊ ø¨u ˙UtR[ C›Æ˚N˚Vd œ˚\dœm Gufl

Cß≠⁄k’ ◊¨k’˘LÙs[XÙm.

RiΩ¨u Tœßl˘TÙ⁄sLs

˚ahW_u, Bd£_u B°V R≤UeLs ˙Nok’ RiΩo

˙RÙu±V’ Gufl øeLs ◊¨k’s«oLs ApXYÙ?

RiΩ˚Wl ©¨Rp A˚PVf ˘Nn’ ahW_u, Bd£_u

B°VYt˚\j RVÙ¨dL‹m, ahW_u, Bd£_u B°VYt˚\f

˙Noj’ RiΩ˚Wj RVÙ¨dL‹m CV¤m.

™u]ÙtTœjRp YØVÙLj RiΩ˚Wl TœßjR≤UeL[ÙLl

©¨dLXÙm. CRtLÙLl TPjßp Es[’ ˙TÙu\ (TPm 16.5)  J⁄

RiΩo ̇ YÙpPÙ ¡hP˚W SÙm RVÙ¨dLXÙm. G@œ B¶L˚[Ÿm

©[Ùv•d œl©L˚[Ÿm CRtLÙLl TVuT”jRXÙm.

£X ’∞ A™Xm ˙NojR ©u]o ø¨u YØVÙL ™uLXm

TVuT”jß ™uNÙWj˚Rd LPjß ÆP‹m. ̆ Y∞˙Vt\l T”°u\

YÙŸdL˚[f ˙NÙR˚]dœZÙ´p ˙NL¨dL‹m. CRtLÙL CWi”

˙NÙR˚]dœZÙnL∞p ®˚\V RiΩo G”jR ©u]o Ntflm LÙtfl

˘NpXÙUp G@œ B¶Lfidœ ˙Up R˚X∏ZÙL ˚YdL‹m.

˙NÙR˚]dœl©u Bn‹dœZÙnL∞p Es[ øoUhPj˚R

œ±j’d˘LÙs[‹m. GkRf £\l©Vp◊ ◊¨k’ ˘LÙs[lT”°\’?

™uLXjßu Gßo ’⁄Yj’Pu C˚QjR ˙NÙR˚]dœZÙ´p

˙NL¨jR YÙŸÆp J⁄ G¨Ÿm F’Tjß˚Vd LÙh•l TÙodL‹m.

    NX˚YŸm ˙NÙl◊m

B˚PL∞p T•k’s[ A›d˚L

ALtflYRtœ Ë≠˚ZLs YØ

VÙLj RiΩo Su\ÙLd LPk’

˘NpX ˙Yi”m. RiΩo ÍXd

·flLfidœ C˚P˙VVÙ] Dol◊

Æ˚N˚Vd œ˚\jRÙp C’

S˚P˘Tflm. ARÙY’ RiΩ¨u

˙UtR[ C›Æ˚N˚Vd œ˚\dL

˙Yi”m.

˙NÙl©tœ ø¨u ˙UtR[ C›

Æ˚N˚Vd œ˚\dL CVp°\’.

AR]Ùp ˙NÙl◊ TVuT”jß

NX˚Y ˘NnV G∞ßp CV¤m.

˙NÙl◊ ÍXd·flLs B˚PL∞p

Es[ A›dœj ’LsL∞u

Es˙[ ˘Nufl øo ÍXd·flL˚[

DodL‹m ø¨u ˙UtR[ C›

Æ˚N˚Vd œ˚\dL‹m ˘Nn

°u\]. CR]Ùp øo ÍXd·fl

L˙[Ù” A›dœj ’LsLs

B˚PL∞p C⁄k’ G∞ßp

ALt\lT”°u\].

TPm 16.5

+ _

RiΩ¨u ™u]ÙtTœjRp
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Etfl˙SÙdLp Gu]?

G¨°u\ CqYÙŸ ˚ahW_u Bœm.

˙So ’⁄Yj’Pu C˚QjR ˙NÙR˚]dœZÙ´p ˙NL¨jR YÙŸÆp

G¨Ÿm F’Tjß˚Vd LÙh•]Ù˙XÙ?

F’Tjß —PoÆh” G¨V ’˚Q◊¨kR CqYÙŸ Bd£_u Bœm.

˙aÙlUÙuv RiΩo ˙YÙpPÙ¡hPo (TPm 16.6) TVuT”jß ø¨u

™u]ÙtTœjR˚X G∞RÙL SPjRXÙm. ˘Nn’ TÙodL‹m. Cf

˙NÙR˚]L∞≠⁄k’ °˚Pd°u\ ˚ahW_u Bd£_u

B°VYt±u T⁄Uu 2:1 Gu\ Æ°Rjßp C⁄dœm. øo ÍXd·±p

˚ahW_u Bd£_u B°VYt±u A‘dLs C˙R Æ°Rjßp

RÙu Es[]. RiΩo ÍXd·fl  H2O Gufl œ±l©PlT”°\’.

J⁄ ˙NÙR˚]dœZÙ´p £e, øojR ˚ah˙WÙœ˙[Ù¨d A™Xm

B°VYt˚\ Æ˚]◊¨Vf ˘Nn’ ˚ahW_u RVÙ¨dL‹m.

˙RÙuflm ˚ahW_˚] EXokR ˙YÙ˘\Ù⁄ ˙NÙR˚]dœZÙ´p

˙NL¨dL‹m (˚ahW_‡dœ LÙt˚\ÆP APojß œ˚\‹ Gufl

˘R¨Ÿm ApXYÙ. Æ˚] S˚P˘Tflm ˙NÙR˚]dœZÙ´u ¡’

˙Y˘\Ù⁄ ˙NÙR˚]dœZÙ˚Vj R˚X∏ZÙL ˚Yj’ ˚ahW_˚]f

˙NL¨dL ˙Yi”m)

Cf˙NÙR˚]dœZÙ´p G¨Ÿm F’Tjß˚Vd LÙhP‹m. ˙S¨”Y’

Gu]? ˚ahW_‡Pu ˙YßÆ˚]´p D”ThP’ LÙt±p Es[

Bd£_u Bœm.

˙NÙR˚]dœZÙ´u TdLeL˚[d LY≤dL‹m. Etfl˙SÙdLp

Gu]?

TdLeL∞p øoj’∞L∞u ÿu≤˚X´p C⁄k’ Bd£_u,

˚ahW_‡Pu ˙Nok’ RiΩo ˙RÙu±V’ Gufl ◊¨k’

˘LÙs[XÙm ApXYÙ?

RiΩ⁄dœ E˙XÙLeLfiPu Es[ Æ˚]

RiΩ¨u ÿu≤˚X´p C⁄m◊ ’⁄l©•dœm Gufl

◊¨k’s«oLs ApXYÙ?

˙NÙ•Vm, ˘TÙhPÙ£Vm, LÙp£Vm B°V˚Y œ∞okR ø⁄Pu

Æ˚]◊¨k’ ˚ahW_˚] ˘Y∞Æ”°u\ E˙XÙLeLs Gufl

øeLs Ltfls«oLs ApXYÙ?

Su\ÙL EW£ T[T[lTÙd°V J⁄ ’i” Ud…£Vj˚R J⁄

˙NÙR˚]d œZÙ´¤s[ ø¨p CP‹m.

H˙R‡m YÙŸ ˙RÙuflYRÙLj ˘R¨°\RÙ?

øo ÍXd·±u Tk’ ˛ œf£

Y•Ym

IT @ School  Edubuntu ˛
Æp ™u]ÙtTœjRp Gu\

Tœß˚V Etfl˙SÙdL‹m.

IT @ School  Edubuntu
Æ¤s[ ghemical TVuT”jß

øo ÍXd·±u ball and stick
UÙß¨ RVÙ¨j’ TÙol¿oLs

ApXYÙ.

˙aÙlUÙu ̇ YÙpPÙ

¡hPo

TPm 16.6
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˙YßÆ˚]dœf —”ø˚Wl TVuT”jß TÙodL‹m.

H˙R‡m ˙YflTÙ” LÙQlT”°\RÙ?

CqÆ˚]´u ÿ›˚UV˚PVÙR ˙YßfNUuTÙ” RWlTh”s[’.

C˚R ®WlTXÙUÙ.

Mg + H2O  MgO + ....................
E⁄YÙ] YÙŸ˚Yl ©¨jR±kæoLs ApXYÙ?

Ud…μVm —”ø⁄P‡m C⁄m◊ øWÙÆŸP‡m Æ˚]◊¨k’ ̊ ahW_u

YÙŸ˚Y ˘Y∞Æ”°u\].

RiΩo ˛ A˚]j’d L˚WlTÙu (Water - Universal
Solvent)

∏˙Z ·\lT”°u\ ˘TÙ⁄hL˚[ ˙YflThP LiQÙ• Rm[oL∞p

Es[ ø¨p L˚WdL‹m.

1. L±Ÿl◊

2. NodL˚W

3. Æ≤Lo

Íufl L˚WNpL˚[Ÿm ̆ Yq˙Yfl LWi• TVuT”jß Su\ÙLd LXd°

˙NodL‹m. Jq˘YÙ⁄ L˚WN≠p C⁄k’m £±’ G”j’ —˚Yj’l

TÙodL‹m. £\l©Vp◊ Gu]?

ø¨p Jq˘YÙ⁄ ˘TÙ⁄fim L˚WŸm˙TÙ’m Aßp L˚WkR ˘TÙ⁄∞u

TiTpXYÙ Y⁄°u\’.

ÿu Yœl◊L∞p ˘Tt\ RLYpL˚[l TVuT”jß J⁄ ˙NÙR˚]

˘NnVXÙm.

Íufl ˙NÙR˚]dœZÙnL∞p LÙnf£ Y•jR øo ApX’ U˚Zø˚W

G”dL‹m. Íu±¤m  pH LÙ°Rm, øX ≠hUv LÙ°Rm, £Yl◊ ≠hUv

LÙ°Rm B°VYt˚\ ÍrLf˘Nn’ Etfl˙SÙdL‹m. CYt±p Ju±p

CWi” ’∞ ˚ah˙WÙœ˙[Ù¨d A™Xÿm ˙Y˘\Ùu±p CWi” ’∞

˙NÙ•Vm ˚ahWÙd˚N” L˚WN¤m ˙Noj’ ˙NÙR˚]˚V ¡i”m

˘NnV‹m. ø¨u Ti©p HtThP UÙt\m Gu]? Etfl˙SÙdL˚X G›R‹m.

NÙRÙWQ øo :

A™Xm LXkR øo :

BpL≠ ˙NojR øo :

—jR ø¨p A™Xm, BpL≠ B°VYt±u Ti◊Ls CpXÙRRÙp

RiΩo S”®˚Xd L˚WlTÙu (Neutral solvent) Gufl

A˚ZdLlT”°\’.

˙Y˘\Ù⁄ ˙NÙR˚] ˘Nn’ TÙodLXÙm.

˘Yq˙Yfl ÿL˚YL∞p G”jR ø¨p ®\ÿs[ ˚ULs, ®\ÿ˚PV

El◊dLs (LÙlTo Np˙Th, ®dLp Np˙Th ÿRXÙ]˚Y) ̇ Noj’ LXd°l

£Yl◊ ˚U LXkR øo

LÙlTo Np˙Th

L˚WNp

®dLp Np˙Th

L˚WNp

TPm 16.7
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TÙodL‹m (TPm 16.7) ø⁄dœ HtThP ®\j˚R EtfllTÙodL‹m.

®\ÿs[ GkRl ˘TÙ⁄˚[f ˙NojRÙ¤m ˙Nod°u\ ˘TÙ⁄∞u

®\j˚R Htfld˘LÙs[ ø¨tœ CV¤m.

ø¨u ˙U˙X ·\lThP £\l©Vp◊Ls TVuT”°u\

„r®˚XL˚[d LiP±V‹m.

HWÙ[m ˘TÙ⁄hL˚[d L˚WVf ˘NnYRÙ¤m TWYXÙLd

L˚WNpLs RVÙ¨dL TVuT”jRlT”YRÙ¤m RiΩo J⁄

A˚]j’d L˚WlTÙu G]lT”°\’.

˘Uu…⁄m L•]ø⁄m (Soft water, Hard water)

U˚Zøo Ui¶p F”⁄ÆŸm YØk’m °QflLs, SßLs,

˘T⁄eLPpLs B°VYt˚\f ˘Nu\˚P°\’. Al˙TÙ’ Ui¶p

Es[ TX˘TÙ⁄sLfim Cßp L˚Wk’ ˙N⁄UpXYÙ? LÙp£Vm,

Ud…£Vm B°VYt±u El◊Ls RÙu ™L AßL A[Æp L˚Wk’

˙NoYRÙLd Li”©•dLlTh”s[’.

Íufl ˙NÙR˚]dœZÙnL∞p LÙp£Vm ApX’ Ud…μVjßu

˚TLÙoT˙]h, œ˙[Ù˚W”, Np˙Th B°V El◊Ls L˚WkR ø˚W

G”dL‹m. ˙Y˘\Ù⁄ ˙NÙR˚]dœZÙ´p —jRUÙ] ø˚W (U˚Zøo

ApX’ LÙnf£ Y•jR øo) G”dL‹m. A˚]j’ ˙NÙR˚]d

œZÙnL∞¤m NU T⁄U‡s[ ˙NÙl◊j’i”L˚[f ˙NodL‹m.

˙NÙR˚]d œZÙnL˚[ Su\ÙLd LXdL‹m. GkRf ˙NÙR˚]d œZÙ´p

˙NÙl◊ Su\ÙLd L˚Wk’ ˙Nok’ ·”Rp ÷˚W HtThP’? ©\

L˚WNpL∞p ˙NÙl◊ Su\ÙL ÷˚W˚V ˙RÙtflÆdLÙRRu LÙWQm

Gu]?

˙NÙl◊ Su\ÙL ÷˚W ˙RÙtflÆdLÙR øo L•] øo Gufl

A˚ZdLlT”°\’. Ceœ ø¨u L•]jRu˚Udœd LÙWQm Aßp

L˚Wk’ ̇ NokR LÙp£Vm, Ud…£Vm El◊L[Ùœm. ̇ NÙl◊ Su\ÙL

÷˚W ˙RÙtflÆdœm øo ˘Uu…o Gufl A˚ZdLlT”°\’.

˙NÙl◊ Su\ÙL ÷˚W ˙RÙtflÆdLÙR L˚WNpL˚[d ˘LÙßdL

˚YjR ©u]o ˙NÙR˚]˚V ¡i”m ˘NnV‹m. Etfl˙SÙdLp

Gu]?

˚TLÙoT˙]h ˙NokR ø¨u L•]jRu˚U ˘LÙßdL ˚YjR˙TÙ’

UÙ±VRpXYÙ? CjR˚LV L•]jRu˚U ø¨u RtLÙ≠L

L•]jRu˚U (Temporary hardness) Gufl A˚ZdLlT”°\’. C’

˘LÙßdL ˚Yj’ UÙt\ CV¤m L•]jRu˚UVÙœm.

ø¨u RtLÙ≠Ld L•]jRu˚Udœd LÙWQm Aßp L˚Wk’ ̇ NokR

LÙp£Vm, Ud…£Vm ˚TLÙoT˙]h”Ls Bœm. LÙp£Vm,

Ud…£Vm B°VYt±u œ˙[Ù˚W”Lfim Np˙Th”Lfim L˚WkR

ø¨u L•]jRu˚U ˘LÙßdL ˚YjR ˙TÙ’m UÙ\Æp˚X

   L] øo

     (Heavy Water)
˘Uu…o, L•]øo Uh”m

ApXÙUp L]ø⁄m Ei

˘PuT’ EeLfidœj

˘R¨ŸUÙ? ø¨p Es[ NÙRÙWQ

˚ahW_u A‘dLfidœ

TßXÙL ˚ahW_≤u I˙NÙ

˙PÙlTÙ] •Îhº¨Vm

APe°Ÿs[ øWÙœm L] øo.

C’ A‘ E˚XL∞p

TVuT”jRlT”°\’.

U˚Z øo Ui¶p F”⁄Æf

˘Np¤m ˙TÙ’ Ui¶¤m

TÙ˚\L∞¤m APe°Ÿs[

LÙp£Vm, Ud…£Vm B°V

Yt±u El◊Ls ø¨p L˚Wk’

˙NoYRu LÙWQUÙLd L•] øo

˙ R Ù u fl ° \ ’ . L Ù p £ V m ,

Ud…£Vm B°VYt±u

El◊Ls ˙NÙl◊Pu ˙Yß

Æ˚]´p D”Th”d L˚WVÙR

El◊L[ÙL UÙflYRÙp L•]ø¨p

˙NÙl◊ G∞ßp ÷˚W ˙RÙtfl

ÆlTßp˚X.

    ø¨u L•]jRu˚U
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ApXYÙ? C’ ®WkRWd L•]jRu˚U (Permanent hardness) Bœm. -

˘TÙ⁄jRUÙ] ˙Yßl˘TÙ⁄sL˚[l TVuT”jß]Ùp Uh”˙U CR˚]

ALt\ CV¤m.

ø¨u RtLÙ≠L L•]jRu˚U RiΩ˚Wd ˘LÙßdL ˚Ydœm˙TÙ’

ALt\lT”°\’. „˙Ptflm˙TÙ’ ˚TLÙoT˙]h”Ls ©¨Rp A˚PY’

RÙu CRtœd LÙWQm. B]Ùp ®WkRW L•]jRu˚U˚V CqYÙfl ALt\

CVXÙ’.

Tp˙Yfl E˚\ÆPeL∞≠⁄k’ øo UÙß¨L˚[f ˙NL¨j’f ˙NÙR˚]

˘Nn’ L•] øo G’˘Y] A±VXÙm ApXYÙ?

œZÙn øo, °Qtfl øo, ˘LÙßdL ˚YjR øo, Btfl øo B°VYt˚\l

TVuT”jß B˚PL˚[f NX˚Y ˘NnRÙp J˙W A‡TYm HtT”UÙ?

L•] ø¨p B˚PL˚[f NX˚Y ˘NnRÙp HtT”m ©Wf£˚]L˚[d

LXk’˚WVÙP‹m.

RiΩ⁄m YÙŸdLfim

E´¨]eLs —YÙ£jR¤dœl TVuT”j’°u\ YÙŸ G’?

RÙYWeLs EQ‹ RVÙ¨dL TVuT”j’°u\ YÙŸ G’?

øo E´¨]eLfidœm, øojRÙYWeLfidœm

CqYÙŸdLs GqYÙfl °˚Pd°u\]?

¡u LÙh£Vjßp ˘RÙPof£VÙLd LÙt˚\f

˘N¤j’Y’ GRtLÙL?

¡uLÙh£VLjßp ¡uLs —YÙ£d°u\ Bd£_u

AYt±tœ Ge°⁄k’ °˚Pd°\’?

Bd£_u, LÙoTu˚P Bd˚N” ÿRXÙ] YÙŸdLs

ø¨p L˚WŸm.

ø¨p L˚Wk’ ˙NokR Bd£_˚] øo E´¨]eLs

TVuT”j’°u\]. CRu A[‹ œ˚\Y˚Rl

˘TÙflj’ øo UÙN˚P°\’.

BflL∞¤m œ[eL∞¤m C”°u\ E´o UÙ—Ls

A›œYRtœ ø¨p L˚Wk’ ˙NokR Bd£_˚]

TVuT”j’YRÙp Bd£_≤u A[‹ œ˚\°\’.

C’ øo E´¨]eL∞u AØÆtœd LÙWQUÙ°\’.

EeLs TœßL∞p Es[ øo E˚\ÆPeLs

CqYÙ\Ù] H˙R‡m ÿ˚\L∞p UÙN˚Pk’s[RÙ

Gu\ J⁄ Bn‹ SPjRXÙm ApXYÙ?

ø¨p L˚Wk’ ˙NokR Bd£_≤u A[˚Yd ·hP

H˙R‡m YØÿ˚\Ls Es[]YÙ? LiP±V‹m.

øo UÙN˚PR≠u LÙh£

¡uLÙh£VLm
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ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ RiΩ¨u £\l©Vp◊L[Ù] ˘LÙß®˚X, ßP®˚X, B°VYt˚\d

LiP±V‹m Æ[dL‹m CVp°\’.

$ RiΩ⁄dœ ˘YlTj˚R Eh˘LÙsYRtLÙ] ß\˚] ˙YflT”jß

A±k’ Au\ÙP YÙrd˚L´p TVuT”jR CVp°\’.

$ RiΩ¨u ÆT√Rl ˘T⁄dLj˚R Æ[dL‹m TVuT”jR‹m

CVp°\’.

$ ˙UtR[ C›Æ˚N Gu\ L⁄j˚R ˙YflT”jß A±k’ Au\ÙP

YÙrd˚L´p TVuT”jR CVp°\’.

$ RiΩ¨u Tœßj R≤UeL˚[ ˙YflT”jß A±YRtLÙ] ˙NÙR˚]f

˘NVpTÙ”L∞p D”TP CVp°\’.

RiΩo UÙN˚PRp (Water Pollution)

øo UÙN˚PRp Cufl TWYXÙL A‡TYlT”m J⁄ ©Wf£˚] ApXYÙ?

A’ J⁄ NÍL BTjRpXYÙ?

CRtœd LÙWQUÙ]Yo VÙo?

øo UÙN˚PR¤dœd LÙWQUÙ] Tp˙Yfl ˘NVpTÙ”L˚[ AhPY˚Ql

T”jRXÙUÙ?

$ øo E˚\ÆPeL∞p UÙ—L˚[f ˙N™jRp.

$ AßL ˙Yß EWlTVuTÙ”.

$ Án˚UVÙd°L∞u AßLlTVuTÙ”.

$ ø¨p L˚Wk’ ˙No°u\ Èf£d˘LÙp≠Ls.

$

$

·”Rp „r®˚XL˚[d LiP±k’ L⁄jRWeL A±d˚L

RVÙWÙdL‹m.

U≤Ru Gßo˘LÙs°u\ ÿd°V ©Wf£˚]L∞p Jufl

œ•øo Rh”lTÙ” Bœm. Rt˙TÙ’s[ øo E˚\ÆPeLs

Au\ÙPm UÙN˚Pk’ ˘LÙi•⁄d°u\]. C’ A˚]j’

E´¨]eL∞u ®˚X˙Tt±tœm ˙TWÙTjRÙœm. øo

UÙN˚PR˚Xj R˚P˘NnYRtLÙ] YØÿ˚\L˚[ Htfld

˘LÙsY’ GuT’ Jq˘YÙ⁄ R≤ST¨u LP˚UVpXYÙ?

Gu˘]u] ˘NVpTÙ”L˚[f ˘NnVXÙm?

U˚Zøo ˙N™l◊, øo Rh”lTÙh˚Pl ˙TÙdœYRtœj ’˚Q◊¨ŸUÙ?

CRtLÙ] YØÿ˚\Ls Gu]? œ±l◊ RVÙ¨j’ ˘Y∞´P‹m.

U˚Zøo ̇ N™l◊ ̨  J⁄ UÙß¨
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$ ˚ahW_‡m Bd£_‡m C˚Qk’ øo ˙RÙufl°u\ ˙NÙR˚]

˘NnV CVp°\’.

$ J⁄ ˙Yßf˙NoUm Gu\ ®˚X´¤s[ ø¨u ˙YßÆ˚]L˚[

˙YflT”jß A±V‹m, ˙NÙR˚]Ls ˘Nn’ Æ[dLm A∞dL‹m

CVp°\’.

$ ø¨u L•]jRu˚UdLÙ] LÙWQj˚Rl ◊¨k’˘LÙi” ø¨u

L•]jRu˚U˚V ALt\ CVp°\’.

$ øo UÙN˚PR≠u LÙWQeL˚[ ˙YflT”jß A±k’ øo UÙN˚PVÙUp

C⁄lTRtLÙ] YØÿ˚\L˚[ Htfld˘LÙs[ CVp°\’.

Ußl©PXÙm

1. ˘LÙß®˚X´¤m ßP®˚X´¤m ø˚W „˙Pt±]Ùp ARu

˘YlT®˚X ˙YflT”Yßp˚X.

a) ˘LÙß®˚X, ßP®˚X ˛ Gu-\Ùp Gu]?

b) ø¨u ˘LÙß®˚X, ßP®˚X ˛ GjR˚]?

c) ˘YlT®˚X ˙YflTPÙRRu LÙWQm Gu]?

2. J⁄ œ±l©hP A[‹ øo, ˙ReLÙn Gi˘Qn B°VYt˚\

˘Yq˙Yfl ˙NÙR˚]d œZÙnL∞p G”j’ J˙W ˘YlTm TVuT”jß

„˙Pt\‹m.

a) ˘YlT®˚X´p ˘U’YÙL EVo‹ HtT”Y’ G’?

b) CRtœd LÙWQm Gu]?

c) Cf£\l©Vp©u H˙R‡m J⁄ S˚Pÿ˚\l TVuTÙh˚P G›’L.

3. J⁄ ÿL˚Y´p 100 mL ˙ReLÙn Gi˘Qn ˙Y˘\Ùu±p 100 mL
øo B°V˚Y G”j’ œ∞oTR]l ˘Th•´p TÙ’LÙdLlT”°\’.

a) œ∞of£V˚Pk’ E˚\Ÿm ˙TÙ’ CWi•u T⁄UuL∞¤m

Etfl˙SÙdL CV¤m ˙YflTÙ” Gu]?

b) Etfl˙SÙdL≠p C⁄k’ ˘R∞YÙ]’ Gu]?

c) LiQÙ• œl©L∞p ø˚W T≤dLh•VÙL UÙtflm˙TÙ’

ÿ›˚UVÙL ®WlTd·PÙ’ Guflm œl©˚V A˚PdLd·PÙ’

Guflm ·flYRu LÙWQj˚R Æ[dL‹m.

4. ˙NÙl◊ RiΩ¨u ˙UtTWl◊ C›Æ˚N˚Vd œ˚\d°\’.

a) ˙UtTWl◊ C›Æ˚N Gu\Ùp Gu]?

b) ˙UtTWl◊ C›Æ˚N œ˚\Y’ B˚PL˚[f NX˚Y ˘NnYßp

GqYÙfl TVuT”°\’?

5. ˙UtTWl◊ C›Æ˚N J⁄ ßWY ˙UtTWl˚Tf —⁄eLf˘NnVj

Ái”°\’. CR˚] EflßlT”j’YRtLÙL J⁄ ˙NÙR˚]˚V
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A±‹fljR‹m (˙R˚YVÙ] L⁄ÆLs, ˙NÙR˚]ÿ˚\, GßoTÙodœm

Etfl˙SÙdLp Gu\ ÿ˚\´p G›R ˙Yi”m)

6. ¡u˘RÙh•´p Y[odLlT”m ¡uLfidœj ˙R˚Ydœ AßLUÙ]

EQ‹ A∞lT’ AYt±u ®˚X˙Tt±tœ BTjRÙ]’. Cd ·t±u

®VÙVlT”j’Rp Gu]?

7. ø¨p L˚Wk’ ˙NokR £X ˘TÙ⁄hLs ø¨u L•]jRu˚Udœd

LÙWQUÙ°u\].

a) ∏˙Z RWlTh”s[Yt±p Gk˘RkRl ˘TÙ⁄hLs ø¨u

L•]jRu˚Udœ LÙWQUÙ°u\]?

˙NÙ•Vm œ˙[Ù˚W”, LÙp£Vm ˚TLÙoT˙]h, LÙp£Vm

LÙoT˙]h, LÙp£Vm Np˙Th, Ud…£Vm Np˙Th, LÙp£Vm

œ˙[Ù˚W”, Ud…£Vm LÙoT˙]h

b) CYt±p Gk˘RkR El◊L[Ùp HtT”m L•]jRu˚U ˘LÙßdL

˚YjRÙp UÙt\ CVXÙR’?

˘RÙPo ̆ NVpTÙ”Ls

(1) J⁄ TÙjßWjßp £±R[‹ UQp G”j’ ARu ¡’ £X LÙp£Vm

LÙo˚T” (CaC2) ’i”L˚[ ̊ YdL‹m. ¡i”m £±R[‹ UQ˚X

®Wl©V ©u]o T≤dLh•j’i”L˚[ ˚YdL‹m. LY]UÙLl

T≤dLh•˚V G¨dL‹m. LÙiT’ Gu]? LÙWQm Gu]?

(RiΩo LÙp£Vm LÙo˚T”Pu Æ˚]◊¨k’ ANh•≠u YÙŸ‹m

LÙp£Vm ˚ahWÙd˚N”m ˙RÙufl°\’. ANh•≠u YÙŸ G¨°\’.)

LÙp£Vm LÙo˚T” + RiΩo  LÙp£Vm ˚ahWÙd˚N” +

ANh•≠u

CaC2 + 2H2O  Ca (OH)2 +  C2H2

2C2H2  + 5O2   4CO2 + 2H2O (G¨Rp Æ˚])

(2) Tp˙Yfl øo UÙß¨Ls (°Qtfl øo, œZÙn øo, œ[j’ øo, U˚Z øo,

LÙnf£ Y•jR øo, LPpøo ÿRXÙ]˚Y) ˙NL¨j’ ≠hUv LÙ°Rm,

pH LÙ°Rm B°VYt˚\l TVuT”jß ˙NÙR˚] ˘Nn’

Etfl˙SÙdLpL˚[d œ±j’d˘LÙs[‹m.

CmUÙß¨L˚[d œ∞oTÙ]d œl©L∞p ˙NL¨j’ ˙NÙl◊ ˙Noj’

œ¤d° L•] øWÙ Gufl T¨˙NÙßdL‹m.

(3) A—jR ø˚Wf —jßL¨j’ œ•øWÙLl TVuT”jR Gk˘RkR

YØÿ˚\L˚[d ˚LVÙ[XÙm? EeLfidœj ˘R¨kRYt˚\

Æ[dL‹m.
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(4) RiΩo ˙YÙpPÙ¡hPo RVÙ¨dLXÙm

˙R˚YVÙ] ˘TÙ⁄hLs

9 V BpL˚Xu ™uLXm ˛ 1

©[Ùv•d Iv°√m Rm[o ˛ 1

•WÙ´e œiÂ£ ˛ 2 Gi¶d˚L

˚Ud˙WÙ ˙NÙR˚]dœZÙn ˛ 2 Gi¶d˚L

˘NVpÿ˚\

™uLXjßu ˙Up ©[Ùv•d Rm[¨u S”lTœß˚V ˚Yj’

ÿ˚]Ls ˘RÙ”m TœßL˚[ A˚PVÙ[lT”jR‹m.

A˚PVÙ[eL∞p •WÙ´e œiÂ£L˚[ Rm[¨u A•lTœß´p

C⁄k’ ˘N¤jR‹m. ˙U¤m Rm[¨p £±R[‹ A™Xm ˙NojR øo

G”j’ ™uLXjßu ÿ˚]L∞p •WÙ´e œiÂ£ ˘RÙ”mT•VÙL

˚YdL‹m. ˙S¨”Y’ Gu]? CWi” ˚Ud˙WÙ ˙NÙR˚]d

œZÙnL∞p ®˚\V øo G”j’ œiÂ£L∞u ¡’ R˚X∏ZÙL

˚YdL‹m. Gu] ̇ S¨”°\’ GuT˚R Etfl˙SÙdL‹m. æoUÙ≤lT’

Gu]?

(5) J⁄ F£˙TÙ”m £¨g£p ˘LÙßdœm ®˚X´¤s[ ø˚W ®WlT‹m.

£¨g£u SÙ£p ’˚[˚V A˚Pj’l ©•jR ©u]o ©vP˚]

©u]Ùp C›dL‹m. Etfl˙SÙdLp Gu]? LÙWQj˚R Æ[dLXÙUÙ?

9 V ™uLXm
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A±ÆVp ˛ ˘RÙØp ÷hTj’˚\L∞p ™L AßL ÿu˙]t\U˚PkR J⁄

LÙXLhPjßp SÙm Y£d°u˙\Ùm. Sm˚Uf —t±¤m TX Y˚LVÙ]

˘TÙ⁄hL˚[d LÙQXÙm. YÙrd˚Lj RWj˚R ˙UmT”jR HWÙ[UÙ]

˘TÙ⁄hLs Cufl SUdœ °˚Pd°u\]. CYt±p ˘T⁄mTÙXÙ]˚Y

˙YßV≠u Su˘LÙ˚PLs Gufl T¨˙NÙßjRÙp ˘R∞YÙœm. CVt˚L

Y[eL˚[ AßLThNUÙLl TVuT”jßd˘LÙi”m ˘NVt˚LVÙLl

◊’˚UVÙ] ˘TÙ⁄hL˚[j RVÙ¨j’m ˙Yß´Vp At◊RUÙ]

UÙt\eLfidœ YØYœjR’.

Tp˙Yfl ’˚\L∞p ̇ Yß´Vp A∞jR Su˘LÙ˚PL˚[d LiP±k’ J⁄

L⁄jRWeL A±d˚L RVÙ¨dL‹m.

TpT•Ls (Polymers)
T⁄jßŸm Th”m Lm©∞Ÿm NQ¤m TZeLÙXm ÿRp B˚P RVÙ¨jR¤dœl

TVuT”jß Y⁄°u\ ̆ TÙ⁄hLs Gufl ̆ R¨Ÿm ApXYÙ? C˚YŸm SUdœl

TZdLUÙ] ˘Ru˚] SÙo WlToÿRXÙ]˚YŸm TpT•Ls (Polymers) Gu\

©¨Æp EhThP ÍXd·flL[Ùp  E⁄YÙdLlThP˚YVÙœm. TX G∞V

ÍXd·flLs (J⁄ T•Ls) ˙Nok’ E⁄YÙ°u\ ˘T¨V ÍXd·flLs
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TpT•Ls Bœm. TX ÿj’dL˚[ Ju±˚Qj’ BTWQeLs

E⁄YÙdœY˚Rl ˙TÙufl TX ÍXd·flLs Ju±˚Qk’

TpT•Ls Y•Ym ˘LÙs°u\].

G”j’dLÙhPÙL œfid˙LÙv, A™˙]Ù A™Xm ÿRXÙ]

ÍXd·flLs J⁄T•L[Ùœm. C˚Y ˙Nok’ E⁄YÙ°u\

TpT•Ls ÿ˚\˙V UÙl˘TÙ⁄s, ◊˙WÙhºu ÿRXÙ]˚Y

Bœm.

TpT•L˚[ AYt±u CVt©Vp Ti◊L∞u A•lT˚P´p

ÿd°VUÙL SÙ¨˚ZLs. ©[Ùv•d (˘S°Ø), WlTo Gu\YÙfl

Y˚LlT”jRlTh”s[].

$ Bt\p ™œkR ËpLs RVÙ¨dL SÙ¨˚ZLs ̆ TÙ⁄jRUÙ]

TpT•Ls Bœm.

$ ©[Ùv•d Tp˙Yfl Y•YeL∞p RVÙ¨dL CVp°u\

TpT•VÙœm .

$ ¡s Ru˚UŸ˚PV TpT•VÙœm WlTo.

N̆Vt̊ L SÙ̈ ˚ZLs (U≤R]Ùp E⁄YÙdLlThP

SÙ̈ ˚ZLs) (Man made or synthetic fibres)

CVt˚L´p °˚Pdœm SÙ¨˚ZL[Ùp B] T⁄jß, Th”, ©\

SÙoLs ÿRXÙ]˚Y SU’ A˚]j’ ˙R˚YLfidœm

˙TÙ’UÙ]RÙL Cp˚X. AYt±tœl TX ̇ Uu˚ULs C⁄kRÙ¤m

R≤lThP ˙R˚YLfidœ AY£VUÙ] £X Ti◊Ls

C⁄lTßp˚X. B˚P RVÙ¨jR≠p TVuT”jRlT”°u\

CVt˚L´p °˚Pdœm TpT•L[Ù] T⁄jß, Th”

ÿRXÙ]Yt˚\ Ußl©h” AYt±u ˙Uu˚UL˚[Ÿm

œ˚\L˚[Ÿm AhPY˚QlT”jR‹m. AhPY˚Q (17.1)

˙Uu˚ULs œ˚\‹Ls

$ A¶V —LUÙ]’ $ œ˚\YÙLd °˚Pd°\’

$ ................................... $ ..................................

$ ................................... $ ..................................

$ ................................... $ ..................................

E´o EtTjß TpT•Ls

YØVÙL

È™´p E´o E⁄YÙ]

LÙXjß˙X˙V TpT•Lfim Y•Ym

˘LÙi•⁄kR]. —UÙo  400 ˙LÙ•

Y⁄PeLfidœ ÿu A™˙]Ù

A™XeLs ˙Nok’ Y•Ym

˘LÙiP TpT•VÙ] ◊˙WÙhºuLs

E´¨u A•lT˚P Bœm.

E´¨]eL∞p LÙQlT”°u\

◊˙WÙhºuLs, •.Gu.G (DNA)  -
UÙl˘TÙ⁄s, ˘Np¤˙XÙv

B°V˚Y TpT• ©¨Æp

EhT”T˚YVÙœm. C˚Y E´o

TpT•Ls (Bio polymer) Gufl

A˚ZdLlT”°u\]. C˚YŸm

TÙPlTœß´p ·\lTh”s[

TpT•Lfim CVt˚L TpT•Ls

(Natural polymer) Bœm. A±ÆVp

˙NÙR˚]fNÙ˚X´p RVÙ¨d

LlThP ̊ SXÙu, WVÙu, TÙ≠jæu,

©.Æ.£ (PVC) B°V˚Y L¨Ul

TpT•©¨Æp EhT”°u\].

C˚Y ˘NVt˚L SÙ¨˚ZLs

(Synthetic polymer) Gufl A˚ZdLl

T”°u\].

J⁄ T•

TpT•

TpT•VÙdLp

Cdœ˚\L˚[ ®Yojß ˘NnV ˙Yß´Vp YØÿ˚\L[Ùp TX

˘NVt˚L TpT•Ls E⁄YÙdLlTh”s[]. B˚P RVÙ¨jRp

’˚\´p Cufl TWYXÙLl TVuT”jRlT”°u\ ˚SXÙu,

˘P¨≠u ÿRXÙ] ˘NVt˚L SÙoLs, SÙ¨˚ZLs ©¨Æp

EhThP U≤Ru E⁄YÙd°V TpT•Ls Bœm.

Cf ̆ NVt˚L SÙ¨˚ZLfidœl ̆ TÙ’YÙL Es[ £\l©Vp◊Ls

G˚Y? AhPY˚Ql T”jR‹m.

AhPY˚Q 17.1
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$ CVt˚L´p °˚Pdœm SÙ¨˚ZL˚[ ÆP Æ˚X œ˚\‹.

$ ·”Rp LÙXm ø•j’ ®tœm.

$ G∞ßp —⁄eœYßp˚X.

$ S˚]kRÙp ∫d°Wm EXo°\’.

$

$

˘NVt˚L SÙ¨˚ZLfidœ ˙Uu˚ULfim œ˚\Lfim EiPpXYÙ.

CYt˚\ CVt˚L SÙ¨˚ZLfiPu Jl¿” ˘Nn’ ∏˙Z ˘LÙ”dLl

Th”s[Yt±p ˘NVt˚L SÙ¨˚ZLfidœl ˘TÙ⁄jRUÙ]Yt˚\

 ˘NnV‹m.

$ LÙt˙\ÙhPm (·”Rp/œ˚\‹)

$ ø˚W Eh°W°lTRtLÙ] ß\u (·”Rp/œ˚\‹)

$ ˘YlTUÙ] LÙX®˚Xdœl (˘TÙ⁄jRUÙ]’/˘TÙ⁄jRUt\’)

$ æ ©•lTRtLÙ] Ti◊ (·”Rp/œ˚\‹)

Cdœ˚\L˚[ ®Yojß ˘NnV CV¤UÙ?

˘NVt˚L SÙ¨˚ZLfiPu T⁄jß ̇ TÙu\ CVt˚Ll ̆ TÙ⁄sL˚[f

˙Noj’ TWYXÙLl TVuT”jRlTh” Y⁄°u\] LÙWQm Gu]?

LiP±V ÿVt£dL‹m.

©[Ùv•dœLs (˘S°ØLs˛Plastics)
SÙ¨˚ZL∞≠⁄k’  ˙YflThP  Ti◊Ls Es[ TpT•Ls

©[Ùv•dœLs Bœm. C˚Y U≤R YÙrd˚L´u ÿLj˙RÙt\j˚R˙V

UÙt±V˚UjR ˘TÙ⁄hL[Ùœm. ©[Ùv•dœLs ˘NVt˚L TpT•Ls

Bœm. ≈h” ET˙VÙLl˘TÙ⁄sLs ÿRp ˘NVt˚L CRVYÙp‹Ls

Y˚W RVÙ¨dL Tp˙Yfl Y˚LVÙ] ©[Ùv•dœLs TVuT”jRlTh”

Y⁄°u\]. ©[Ùv•dœL˚[l ̇ TÙu\ A[ÆPtL¨V TVuLs Es[

˘TÙ⁄hLs ˙Yfl Cp˚X. ˙YflThP œQeLs Es[ ©[Ùv•dœLs

Cufl RVÙ¨dLl Th”s[]. Ti◊L∞p Es[ ˙YflTÙ”Ls CYt˚\

·”Rp TV‡s[RÙdœ°u\].

WlTo
¡sRu˚UŸs[ CVt˚L TpT• WlTo Bœm.

WlTo UWjß≠⁄k’ °˚Pdœm WlTo TÙ≠p

(XÙt\dv) C⁄k’ WlTo ©¨j˘R”dLlT”°\’.

I˙NÙ©¨u Gu\ J⁄T• ÍXd·flLs ˙Nok’

E⁄YÙ° C⁄dœm TpT• WlTo Bœm.

WlT¨u Ti◊L˚[ E˚PV ˘NVt˚L TpT•Ls

RVÙ¨dLlTh”s[]. C˚Y ̆ NVt˚L WlTo Gufl

A±VlT”°u\]. ®˙VÙ©¨u, R˙VÙdLÙp,

©ÎQÙ Gv, ©ÎQÙ Gu ̇ TÙu\˚Y Cdœ›Æp

EhT”°u\].

˚SXÙ‡m
WVÙ‡m

ÿRXÙYRÙLj RVÙ¨dLlThP

˘NVt˚L SÙ¨˚Z ˚SXÙu

(Nylon) Bœm. ®ÎVÙod,

XiPu B°V  SLWeL∞u

˘TV¨p C⁄k’ ˚SXÙ‡dœ

Al˘TVo °˚PjR’. Ck

SLWeL∞p RÙu ÿRXÙYRÙL

˚SXÙu Ætfl æodLlThP’.

˘NVt˚L Th” Gufl A±Vl

T”°u\ TÙß ˘NVt˚L

SÙ¨˚ZVÙœm WVÙu (Rayon).
CVt˚Ll Th•tœ C˚QVÙ]

Ti◊Ls Es[ WVÙu

"ThPÙ˚PLs' RVÙ¨dLl

TVuT”°\’.

Y•Y UÙt\m HtT”jR CV¤m

Gufl ˘TÙ⁄sT”m ©[Ùv•d

˙LÙv (Plastikos) Gu\ °˙WdL

YÙoj˚R´p C⁄k’ ©[Ùv•d

°tœ Al˘TVo °˚PjR’.

1856˛p A˘XdNÙiPo TÙodv

(Alexander Parkes) E⁄YÙd°

G”jR TÙod∫u (Parkesine) Gu\

˘TÙ⁄[Ùœm ©[Ùv•d°tœf

NUUÙL ÿRXÙYRÙLj RVÙ¨dLl

ThP ˘TÙ⁄s. 1909 ˛p ≠˙VÙ

˙TdXÙuh   (Leo Baekeland)
Gu\ ˘Tp¥Vm ˙Yß´Vp

A±Oo RVÙ¨jR ˙TdL˚Xh

(Bakelite) ÿRp ©[Ùv•d Bœm.

£±V ©[Ùv•d
N¨jßWm
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©[Ùv•dœL∞u Gk˘RkRf £\l©Vp◊Ls EeLfidœj ˘R¨Ÿm?

AhPY˚QlT”jR‹m.

$

$

$

©[Ùv•d TVuT”j’m £X „r®˚XLs AhPY˚Q´p RWlTh”s[].

©[Ùv•d°u GkRf £\l©Vp◊Ls Jq˘YÙ⁄ „r®˚X´¤m

TVuT”jRlTh”[] GuT˚Rd LiP±k’ G›R‹m. ·”Rp

„r®˚XL˚[ EhT”jß AhPY˚QV (17.2) Æ¨YÙdL‹m.

œfldLÙL C˚QkR TpT•

(˘Ro˙UÙ˘Nh•e ©[Ùv•d

A˚Ul◊)

˙So˙LÙh”l TpT•

(˘Ro˙UÙ ©[Ùv•d A˚Ul◊)

AhPY˚Q 17.2

„r®˚XLs £\l©Vp◊

™uLPjßL∞p ™uLÙlTÙLl TVuT”°\’.             ™uNÙWj˚Rd LPj’Yßp˚X

N˚UVtLXeL∞u ˚Ll©• RVÙ¨dL TVuT”°\’.

˙Yßl˘TÙ⁄sL˚[l TÙ’LÙdL TVuT”°\’.

RiΩo ˘RÙh•Ls RVÙ¨dLl TVuT”°\’.

≈h” ET˙VÙLl ˘TÙ⁄sLs RVÙ¨dL TVuT”°\’.

˘Ro˙UÙ ©[Ùv•dœm ˘Ro˙UÙ̆ Nh•e ©[Ùv•dœm

(Thermoplastic and Thermosetting plastic)

A˚]j’ ˙R˚YLfidœm J˙W Ti◊˚PV ©[Ùv•dœL[Ù

TVuT”jRlT”°u\]?

©[m©e ˙Y˚XLs ˘NnTYoLs ©.Æ.£ œZÙnL˚[f

„˙Pt±Ÿm œ∞Wf˘Nn’m TVuT”j’Y˚Rd Li”s«oLs

ApXYÙ? CqY˚LVÙ] ©[Ùv•dœL∞u £\l©Vp◊Ls

Gu]? ©W`o œdLo Utflm ™u˙Rnl◊l˘Th•´u ˚Ll©•

RVÙ¨dL ©.Æ.£ ˚Vl TVuT”jRXÙUÙ? J⁄ ’i” ©.Æ.£,

T˚ZV —Æh—Ls ÿRXÙ]Yt˚\f „˙Pt± UÙt\eL˚[ Etfl

˙SÙdL‹m.

„˙Ptflm˙TÙ’ HtT”m UÙt\jßu A•lT˚P´p ©[Ùv•dœL˚[

CWiPÙL Y˚LlT”jRXÙm. „˙Ptflm˙TÙ’ ˘Uu˚UVÙL‹m

œ∞oÆdœm˙TÙ’ Lh•VÙL‹m ˘Nn°u\ ©[Ùv•d ˘Ro˙UÙ

©[Ùv•d (Thermoplastic) Bœm. Cf˘NVpTÙh˚P GjR˚]ÿ˚\

˙Yi”UÙ]Ù¤m ß⁄mTf ˘NnVXÙm.

RVÙ¨l◊ ˙Y˚[L∞p „PÙ]®˚X´p ˘Uu˚UVÙœm B]Ùp

œ∞oÆdœm˙TÙ’ ®˚XVÙL Lh•VÙ°u\ ©[Ùv•d ˘Ro˙UÙ

˘Nh•e ©[Ùv•d (Thermosetting Plastic) Bœm. Lh•VÙ] ©u◊

CYt˚\f „˙Pt± ¡i”m Y•YUÙt\m HtT”jR CVXÙ’.

©[Ùv•dœL˚[f „˙Ptflm˙TÙ’ CqYÙ\Ù] ˙YflTÙh•tœd

LÙWQm Gu]?

Tp˙Yfl ©[Ùv•dœLs

AYt±u ÍXd·fl A˚Ul©p

˙YflTh•⁄d°u\]. ˘Ro˙UÙ

©[Ùv•dœLs ̇ So˙LÙh”l Tp

T•Ls (Linear polymer) Gufl

A˚ZdLlT”°u\]. ˘Ro˙UÙ

©[Ùv•d J⁄T•Ls ˙So

˙LÙh•p ˙Nok’ E⁄YÙ]˚Y

Bœm. ˘Ro˙UÙ ˘Nh•e

©[Ùv•d J⁄T• AXœLs TX

ß˚NL∞p œfldLÙL ̇ NokR (Cross
linked) A˚Ul◊ Es[˚YVÙœm.

C˚Y CWi•tœm C˚P˙V

A˚Ul©¤s[ ˙YflTÙ˙P

„˙Ptflm ˙TÙ’s[ ˙YflThP

Ti©tœd LÙWQm.

©[Ùv•dœL∞u A Ůl◊
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©[Ùv•d UÙ—L∞u LÙh£

˘Ro˙UÙ ©[Ùv•d˚Lf „˙Ptflm˙TÙ’

CVt©Vp UÙt\m HtT”°\’.

˘Ro˙UÙ˘Nh•e ©[Ùv•d˚Lf „˙Ptflm ˙TÙ’

CVt©Vp UÙt\j’Pu ̇ YßUÙt\ÿm HtT”°\’.

Au\ÙP YÙrd˚L´p ̆ RÙPo◊˚PV £X ©[Ùv•dœ

Lfim AYt±u TVuLfim AhPY˚QlT”jRl

Th”s[]  (AhPY˚Q 17.3).

©[Ùv•d°u YØVÙL UÙN˚PRp

(Pollution due to plastic)

ÿtLÙXeL∞p At◊Rl˘TÙ⁄[ÙLl TÙodLlThP

©[Ùv•d Cufl TWYXÙL ALt\lTP ˙Yi•V

J⁄ ̆ TÙ⁄[ÙL UÙ±´⁄d°u\’. EXLm ÿ›Y’m

©[Ùv•dœL∞u EtTjß´¤m ET˙VÙLjß¤m

£X Lh”lTÙ”Ls Yk’s[]. SU’ SÙh•p TX

CPeL∞¤m ©[Ùv•d°u TVuTÙ” R˚P

˘NnVlTh”s[’. U⁄j’YU˚]L∞¤m

ÆXeœdLÙh£ NÙ˚XL∞¤m ˘TÙ’ CPeL∞¤m

©[Ùv•d˚L RÆoTRtLÙ] SPY•d˚LLs

G”dLlTh”s[]. EeLfidœj ˘R¨ŸUpXYÙ?

CRtœ ÿd°V LÙWQm C˚Y ©\ ˘TÙ⁄hL˚[l

˙TÙufl £˚RY˚PYßp˚X GuTRÙœm.

Gk˘RkRf „r®˚XL∞p ©[Ùv•d æeœ

Æ˚[ÆlTRÙL UÙfl°\’? £kßj’lTÙodL‹m.

$ AXh£VUÙL ≈£ G±Ÿm˙TÙ’ —tfll◊\

UÙN˚PR¤dœ LÙWQUÙ°\’.

$

$

©[Ùv•d°u TV˚] ÿ›Y’UÙLj R˚P˘NnV

CV¤UÙ?

©[Ùv•d°u TVuTÙ” HWÙ[UÙ] Su˚UL˚[

U≤RœXjßtœ A∞j’s[RpXYÙ? ∏˙Z

·\lT”TYt±p ©[Ùv•d Y°j’s[ Te˚L

£kßj’d LiP±V‹m.

$ Y]lTÙ’LÙl◊

$ ≈h”l TVuTÙ”

$ —LÙRÙWj’˚\

$ Lh”UÙ]lT¶Ls

©[Ùv•d UÙN˚PR≠u Tp˙Yfl

LÙh£L˚[ C˚QVjß≠⁄k’

TßÆ\dLm ˘NnVXÙm.

˘TVo TVuLs

Tp˙Yfl E˚\Ls,

œZÙnLs, ˘LÙsLXuLs

˙TÙu\˚Y RVÙ¨lTRtœ.

™u≤˚Ql◊, ©[m©e,

LÙX¶Ls, ˚Ll˚TLs,

U ˚ Z d ˙ L Ù h ” L s ,

œl©Ls, ≈h” ET˙VÙLl

˘TÙ⁄sLs ˙TÙu\˚Y

RVÙ¨lTRtœ.

TÙ≠jæu

(Polythene)

TÙ≠Æ˚]p

œ˙[Ù˚W” (PVC)

˘Ro˙UÙ ©[Ùv•d

©[dœLs —Æh—Ls,

ThPuLs, ™uL⁄Æ

Lfi˚PV‹m N˚UVp

TÙjßWeLfi˚PV‹m

˚Ll©•Ls ˙TÙu\˚Y

RVÙ¨dL.

E˚Pk’˙TÙLÙR

©[Ùv•d TÙjßWeLs

RVÙ¨lTRtœ.

˙TdL˚Xh

(Bakelite)

˘UXÙ™u

TÙoUÙp•˚a”

˘W£u (Melamine -
formal dehyde resin)

˘Ro˙UÙ˘Nh•e ©[Ùv•dœLs

 AhPY˚Q 17.3
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©[Ùv•d°u Tp˙Yfl TVuTÙ”Ls, ©[Ùv•d°]Ùp

HtT”m ©Wf£˚]Ls B°VYt˚\ Ußl©h” ©[Ùv•d

Ri•lTY]Ù, TÙ’LÙlTY]Ù Gu\ R˚Xl©p J⁄

Th•Uu\m SPjRXÙUÙ?

Ei˚UVÙ] œt\YÙ∞ ©[Ùv•dLÙ? ApX’ A˚R

LiÍ•jR]UÙL TVuT”j’m U≤R]Ù? ©[Ùv•d°u

YØVÙL Es[ UÙN˚PR˚Xd œ˚\lTRtLÙL Gu˘]u]

A±‹˚WL˚[ EeL[Ùp ÿu˚YdL CV¤m?

$ TVuT”jßV ©u ≈£ G±Ÿm ©[Ùv•d EtTjßl

˘TÙ⁄˚[ RÆodL‹m.

$ YW˙Yt◊ ®Lrf£L∞p LiQÙ•, ˘NWÙ™d, G@œ

ÿRXÙ]Yt\Ùp ˘NnVlThP TÙjßWeL˚[˙VÙ

CVt˚L´p °˚Pdœm ̆ TÙ⁄hL˚[˙VÙ TVuT”jR‹m.

$ ©[Ùv•d AXeLÙWl ˘TÙ⁄sLfidœ UÙt\ÙL

LÙ°Rm, ’¶, RÙYWlTœßLs ÿRXÙ]Yt\Ùp

˘NnVlThPYt˚\l TVuT”jR‹m.

$

·”Rp YÙnl◊L˚[d LiP±k’ J⁄ L⁄jRWeL

A±d˚L RVÙ¨j’ ̆ Y∞´P‹m.

4R L˚P©•dLXÙm

©[Ùv•d°u TVuTÙh˚P AßL

ThNUÙLd œ˚\lTRtœm ©[Ùv•d

YØVÙL Es[ UÙN˚PR˚Xj RÆol

TRtœm  4R L˚P©•dLXÙm.

4R Gu]?
Reduce - TVuTÙh˚Pd œ˚\dL‹m

Reuse - T V u T ” j ß V Y t ˚ \

¡i”m TVuT”jR‹m

Refuse - A∞dLÙß⁄dL‹m/Htfld

˘LÙs[ÙUp C⁄dL‹m

Recycle - Ufl—Zt£ ˘NnV‹m

TÙ≠ Gjßƒu

˘P¨kRÙ˙Xh

APojß ·•V

TÙ≠ Gjßƒu

TÙ≠Æ˚]p

œ˙[Ù˚W”

APojß

œ˚\kR TÙ≠

Gjßƒu

TÙ≠ ˚^hºu Utfls[˚Y
TÙ≠

◊˙WÙl©ƒu

  ©[Ùv•dœm ˚UdWÙ‡m

©[Ùv•dœL∞u R•Uu ˚UdWÙu

AX°p LQd°PlT”°\’.

1˚UdWÙu = 10-6 ¡hPWÙœm (0.000001m).
40 ˚UdWÙ≤tœd œ˚\YÙL R•Uu

Es[ ©[Ùv•dœLs G∞-ßp E˚Pk’

˙TÙYRÙ¤m ≈£˘V±VlT”YRÙ¤m

CYt±u TVuTÙ” TX CPeL∞¤m

Lh”lT”jRlTh”s[].

©[Ùv•d°p C⁄k’ Bt\p

TÙ≠jæu, TÙ≠◊˙WÙl¿u ÿRXÙ]

Yt\Ùp RVÙ¨dLlT”m ˚TLs,

œl©Ls B°VYt˚\ EVokR

˘YlT®˚X´p AßLUÙ] LÙt±u

ÿu≤˚X´p ÿ›Y’UÙL G¨jRÙp

CO2, H2O B°VYtflPu HWÙ[m

Bt\¤m —RkßWUÙdLlT”°\’.

˚ah˙WÙLÙoTu TpT•L˚[ EVokR

A›jRjß¤m ˘YlT®˚X´¤m

LÙt±u ˘RÙPo©u± „˙Ptflm˙TÙ’

TpT• ÍXd·flLs ©¨RX˚Pk’

˙RÙuflm Æ˚[˘TÙ⁄hL˚[ G¨

˘TÙ⁄[ÙLl TVuT”jR CV¤m.

CqYÙŸ G¨˘TÙ⁄˚[l TVuT”jß

™uNÙWm RVÙ¨lTRtœj ˙R˚YVÙ]

A˚Ul◊ Rt˙TÙ’ ◊ZdLjßp Es[’.

Ufl —Zt£ A˚PVÙ[eLs
(Recycling Symbols)

©[Ùv•d EtTjßl ˘TÙ⁄sL∞u Ufl—Zt£ ˙UmThP

ÿ˚\´p SPj’YRtœ A˚Y GqY˚LVÙ] ©[Ùv•d

Gufl A±k’ ˘LÙs[ ˙Yi”m. CRtLÙLl Tp˙Yfl

©[Ùv•dœLfidœ Ufl—Zt£ A˚PVÙ[eLs

A∞dLlTh”s[]. 1 ÿRp 7 Y˚WŸs[ GiLs

Y¨˚NlT”jßV ÿd˙LÙQ Y•Yjß¤s[ Am◊dœ±Ls

A˚PVÙ[eL[ÙLl TVuT”jRlT”°u\].
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ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ TpT•L˚[ ˙YflT”jß A±k’ ÍXd·fl A˚Ul˚T Æ[dL

CVp°\’.

$ CVt˚L TpT•L˚[Ÿm ˘NVt˚L TpT•L˚[Ÿm Y˚LlT”jR

CVp°\’.

$ CVt˚L SÙ¨˚ZL˚[Ÿm ˘NVt˚L SÙ¨˚ZL˚[Ÿm Jl¿” ˘Nn’

AYt±u ˙Uu˚UL˚[Ÿm œ˚\L˚[Ÿm Ußl©P CVp°\’.

$ Tp˙Yfl ©[Ùv•dœL∞u £\l©Vp◊Ls TVuTÙ”Ls

B°VYt˚\ ˙YflT”jß A±k’ ˙R˚Yd˙LtTj ˙Rok˘R”dL

CVp°\’.

$ ˘Ro˙UÙ©[Ùv•d, ˘Ro˙UÙ˘Nh•e©[Ùv•d B°VYt˚\l

©¨jR±V CVp°\’.

$ ©[Ùv•d°u ˙Uu˚ULs, œ˚\Ls B°VYt˚\ Æ[dL‹m

A±‹lÈoYUÙL Au\ÙPYÙrd˚L´p TVuT”jR‹m CVp°\’.

$ ©[Ùv•d YØVÙL‹s[ UÙN˚PR¤dLÙ] LÙWQeL˚[Ÿm

Æ˚[‹L˚[Ÿm ˙YflT”jß A±k’ ÆØl◊Qo‹ ˘NVpTÙ”L∞p

D”TP CVp°\’.

Ußl©PXÙm

1. HWÙ[UÙ] J⁄T•Ls ˙Nok’ E⁄YÙœm ˘T¨V ÍXd·flLs

TpT•Ls Bœm.

a) TpT•L˚[ Gk˘RkR ÿ˚\L∞p Y˚LlT”jRXÙm?

b) ∏˙Z ˘LÙ”dLlTh”s[Yt˚\l ˘TÙ⁄jRUÙ] ÿ˚\´p

Y˚LlT”jß G›R‹m.

T⁄jß, LmT∞, ˚SXÙu, Th”, ˘P¨≠u, NQp, TÙ≠˘VvPo

2. £X J⁄T•Ls, TpT•Ls, B°V˚Y AhPY˚Q´p RWlTh”s[].

J⁄T• TpT•

Djæu TÙ≠ Djæu (TÙ≠jæu)

◊˙WÙl¿u TÙ≠ ◊˙WÙl¿u

GvPo TÙ≠˘VvPo

Æ˚]p œ˙[Ù˚W” TÙ≠Æ˚]p œ˙[Ù˚W”

a) J⁄T•, TpT• B°V ˘NÙtL∞u ˘TÙ⁄s Gu]?

b) TpT•Lfidœf NÙRÙWQUÙLl ˘TVo A∞dœm ÿ˚\ Gu]?

AhPY˚Q˚Vl TœjRÙnk’ LiP±V‹m.
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3. B˚P RVÙ¨jRp ’˚\´p CVt˚L SÙ¨˚ZL˚[Ÿm, U≤R]Ùp

E⁄YÙdLlThP SÙ¨˚ZL˚[Ÿm (˘NVt˚L SÙ¨˚Z) TVuT”j’Y’

EiPpXYÙ?

a) CYt±u ˙Uu˚UL˚[Ÿm œ˚\L˚[Ÿm Jl¿” ˘Nn’

AhPY˚Q RVÙ¨dL‹m.

b) ∏˙Z ·\lT”°u\ „r®˚XL∞p CYt±p GqY˚L B˚PLs

£\kR]? LÙWQm ·flL.

i) NUVX˚\´p N˚UVp ˘NnŸm˙TÙ’

ii) ˙LÙ˚Pd LÙXeL∞p A¶YRtœ

4. ˘Ro˙UÙ©[Ùv•d, ˘Ro˙UÙ˘Nh•e ©[Ùv•d B°VYt˚\j

˘R¨Ÿm ApXYÙ?

a) CYt±p GkR Y˚L ©[Ùv•d˚L Ufl—Zt£dœ EhT”jR

CV¤m?

b) T˚ZV ©[Ùv•dœL˚[f ˙NL¨lTYoLs £X ©[Ùv•d

˘TÙ⁄sL˚[j RÆolT˚Rd LY≤jß⁄l¿oLs ApXYÙ? C’

GqY˚L ©[Ùv•d? CRtLÙ] LÙWQm Gu]?

5. —tfll◊\ UÙN˚PR¤dœd LÙWQUÙYRÙp ©[Ùv•dœL˚[

ÿ›Y’UÙL R˚P˘NnV˙Yi”m Gufl £Xo ÆYÙßd°u\]o.

CqÆYÙRm œ±jR EeL∞u L⁄j’ Gu]?

6. ©[Ùv•d YØVÙL‹s[ UÙN˚PR˚Xd œ±j’ ÆØl◊Qo‹

HtT”j’YRtLÙLf —Y˘WÙh• ©WfNÙWm SPj’YRtœl Ts∞

A±ÆVp Uu\m æoUÙ≤j’s[’. CRtLÙLf £X —Y˘WÙh•L˚[j

RVÙ¨dL‹m.

7. "©[Ùv•d UÙN˚PRp At\ Ts∞d·Pm' Gu\ L]˚Y S]YÙdL

Gu˘]u] A±‹˚WL˚[ EeL[Ùp A∞dL CV¤m? Th•V≠P‹m.

 ˘RÙPo ˘NVpTÙ”Ls

1. J˙W ø[ÿm R•U‡m Es[ Tp˙Yfl ËpLs (T⁄jß, NQp, ̊ SXÙu

TÙ≠˘VvPo ÿRXÙ]˚Y) ˙NL¨j’d ∏˙Z ˘LÙ”dLlTh”s[

˘NVpTÙ”L˚[f ˘NnV‹m.

a) ËpL∞p ˘LÙd°L˚[ E⁄YÙd° G˚PL˚[ ˘RÙeLÆP‹m.

G˚P´u A[˚Y T•lT•VÙLd ·hP‹m. GkR Ë≠tœ AßL

G˚P˚Vj RÙeœYRtLÙ] ß\u (C›Æ˚N) Es[’ GuT˚Rd

Li”©•dL‹m.

b) Tp˙Yfl ËpL˚[ ˘Yh•˘V”j’ G¨dL‹m. CYt±u G¨Rp

Ti©p LÙQlT”m ˙YflTÙ”L˚[ Etfl˙SÙdL‹m.
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2. EeLfi˚PV ≈h•p Tp˙Yfl ̇ R˚YLfidœj ß]ÿm ©[Ùv•dLÙp

RVÙ¨dLlThP TXl˘TÙ⁄sL˚[ TVuT”j’Y’ EiPpXYÙ?

a) Gk˘RkRj ˙R˚YLfidœ GqY[‹ ˘TÙ⁄hLs? œ±j’

˚YdL‹m.

b) TVuT”jßV ©u◊ CYt˚\ Gu] ˘Nn≈oLs? C’ N¨VÙ]

ÿ˚\RÙ]Ù?

c) J⁄ UÙRm EeLfi˚PV ≈h•p TVuT”jßV ©u◊ L˚[kR

©[Ùv•d°u A[˚Yd LiP±V ÿVt£dL‹m.

3. ©.Æ.£ œZÙ´u J⁄ ’i”, TV]t\ —Æhf, N˚UVp TÙjßWjßu

˚Ll©•, TÙ≠jæu ˚T, B°VYt˚\f ˙NL¨j’ J⁄ E˙XÙLl

TÙjßWjßp ˚Yj’ ˘U’YÙLf „˙Pt± Etfl˙SÙdL‹m. „˙Ptflm

˙TÙ’m œ∞oÆdœm ˙TÙ’m CYt±tœ HtT”m UÙt\eL˚[l

◊¨k’˘LÙs[‹m. C˚Y Jq˘YÙuflm GqY˚L ©[Ùv•d Gufl

©¨jR±VXÙUÙ?

4. ©[Ùv•d TVuT”jß RVÙ¨dLlT”°u\ TXl˘TÙ⁄sL˚[d

LiQÙ•, ˘NWÙ™d, G@œ ÿRXÙ]Yt˚\l TVuT”jßŸm

YÙ˚Z´˚X, TÙ˚[ ÿRXÙ] CVt˚Ll ˘TÙ⁄hLs TVuT”jßŸm

RVÙ¨j’ ©[Ùv•d°u TVuTÙh˚Pd œ˚\dL CV¤m. CRtLÙ]

YÙnl◊L˚[d LiP±k’ TÙPNÙ˚X´p J⁄ ˘TÙ⁄hLÙh£˚V

SPjR‹m.
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A˙PeLlTÙ..

CqY[‹

˘T¨NÙ....

J⁄ ˘TÙ⁄hLÙh£jßP≠p Es[ B•´p

R]’ ˘NÙkR ©mTj˚Rl TÙoj’ U˚Xj’

®t°\Ùu Cf£flYu.

$ C’ ˙TÙu\ A‡TYeLs EeLfidœ

HtTh”s[RÙ?

J⁄ ◊ßV vºp LWi•´u (G@œ LWi•)

C⁄ TLdLeL∞¤m EeLfi˚PV ÿLj˚Rl

TÙodL‹m.

TPm 18.1

vºp LWi•´u

˘Y∞lTœß´p

TÙodœm £fl™

EeLfi˚PV Etfl˙SÙdLp TX˚]d ∏˙Z ˘LÙ”dLlTh”s[

Jq˘YÙ⁄ „r®˚XL∞¤m GqYÙfl C⁄dœm Gufl A±ÆVp

œ±l˙Th•p G›R‹m.

$ vºp LWi•´u ˘Y∞lTœß´p ©mTm GqYÙfl

LÙQlT”°\’?

$ LWi•´u EhTœß´˙XÙ?

$ ©mTjßu £\l©Vp˚Td LWi•´u J∞¡[p TWl©u

Y•Yj’Pu ˘RÙPo◊T”jß G›R‹m.
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TPm 18.2 (a)

TPm 18.2 (b)

£pYo LÙ°Rm

Jh•V Tœß

(Eh◊\m)

£pYo LÙ°Rm

Jh•V Tœß

(˘Y∞l◊◊\m)

TPm 18.2 (c)

$ NUR[ B•´p øeLs LÙ‘m ©mTjß≠⁄k’

Cl©mTeLfidœ Es[ ˙YflTÙ” Gu]?

NUR[ B•dœ Uh”UpX T[T[lTÙ] Y˚[TWl◊ (Curved
Surface) L∞¤m ©mTeLs ˙RÙufl°u\].

˙LÙ[L B•Ls

(Spherical Mirrors)

TPm 18.2 (a) p LÙhPlTh”s[’ ̇ TÙufl WlTo Tkß≠⁄k’ J⁄ £fl

Tœß˚V ˘Yh• G”dL‹m. ARu EhTœß´p £pYo LÙ°Rj˚R

Jh• J⁄ J∞¡[p TWl˚T E⁄YÙdL‹m. TPm 18.2 (b).

J⁄ PÙof Æ[d°≠⁄k’ Y⁄m J∞dLßoL˚[ ClTœß´p

ÆZf˘NnV‹m. J∞¡[p LßoL˚[ J⁄ —Y¨p ˚UVlT”jR

CVp°\RÙ?

˘Yh• G”jR Tœß´u ˘Y∞l◊\UÙL TPjßp LÙiT’

˙TÙufl TPm 18.2 (c) £pYo LÙ°Rm Jh• J∞dLßoL˚[

ÆZf˘Nn’ ˙NÙR˚]˚V ¡i”m ˘NnV‹m. J∞dLßoL˚[f

—Y¨p ˚UVlT”jR CVp°\RÙ?

$ CqY˚LVÙ] B•Ls  Jq˘YÙu±‡˚PV‹m ¡[p

TWl©u £\l©Vp◊ Gu]? A±ÆVp œ±l˙Th•p

œ±j’ ˚YdL‹m.

¡[p TWl◊ ̇ LÙ[jßu TœßVÙL Y⁄°u\ B•Ls ̇ LÙ[L

B•Ls (Spherical Mirrors) Bœm.

¡[p TWl◊ Eh◊\UÙLd œØkR ˙LÙ[L B•Ls œØ

B•Ls (Concave Mirrors) Bœm. ¡[p TWl◊ ˘Y∞l◊\UÙL

Ekß ®tœm ˙LÙ[L B•Ls œÆ B•Ls (Convex Mirrors)
Bœm.

˙LÙ[L B•ŸPu ˘RÙPo◊˚PV £X A±ÆVp ˘NÙtL˚[j

˘R¨k’˘LÙs˙YÙm.

1. Y˚[‹˚UVm  (Centre of Curvature)
J⁄ B• GkRd ˙LÙ[jßu Tœß˙VÙ, Ad˙LÙ[jßu ˚UVm

Y˚[‹˚UVm Bœm. TPm 18.3 (a), 18.3(b) CYt±p C Gu\

◊s∞ Y˚[‹ ˚UVj˚Rd œ±l©”°\’.

Y˚[‹˚UVjß≠⁄k’ B•dœ Y˚WVlT”m GkR J⁄

˙LÙ”m B•dœ XmTUÙL C⁄dœm.
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œØ B•

TPm 18.3 (a)
œÆ B•

TPm 18.3 (b)

TPm 18.3 (a), 18.3(b) B°VYt±p A˚PVÙ[l T”jRlTh•⁄d°u\

CP, CA, CB B°V˚Y XmTeL[Ùœm.

2. Y˚[‹ BWm (Radius of Curvature)

J⁄ B• GkRd ˙LÙ[jßu Tœß˙VÙ Ad˙LÙ[jßu BWm, B•´u

Y˚[‹ BWm (R) Bœm.

Y˚[‹ ˚UVjß≠⁄k’ B•´u ¡[p TWl©tœ Es[ ÁWm Y˚[‹

BWUÙL C⁄dœm. TPeL∞p CP, CA, CB B°V˚Y Y˚[‹ BWj˚R

œ±l©”°u\].

3. B•lTWl◊ (Aperture)

J⁄ B•´u ¡[p A˚PŸm TWl◊ B•lTWl◊ Bœm.

4. B•˚UVm (Pole)

B•´u ¡[p TWl©u ˚UVl◊s∞ B•˚UVm Bœm. TPeL∞p P
B•˚UVj˚Rd œ±l©”°\’.

5. ÿd°V Af— (Principal Axis)

Y˚[‹ ̊ UVj˚RŸm B•˚UVj˚RŸm C˚Qj’f ̆ Np°u\ ̇ So˙LÙ”

ÿd°V Af— Bœm.

˙LÙ[L B•L∞p J∞¡[p

(Reflection from a Spherical Mirror)
NUR[ B•LfiPu ˘RÙPo◊˚PV J∞¡[p ÆßL˚[d Ltfls«oLs

ApXYÙ. AYt˚\ G›R‹m.

$ T”Lßo, ¡sLßo, T”◊s∞ YØVÙL ¡[p TWl©tœ Y˚WVlT”m

XmTm B°V˚Y J˙W R[jßp A˚UŸm.

$

J∞¡[p ÆßLs ˙LÙ[L B•Lfidœm ˘TÙ⁄k’m. J⁄ ˘NVpTÙ”

YØVÙL CR˚]l ◊¨k’˘LÙs[XÙm.

˚UVl◊s∞ A˚PVÙ[lT”jßV’m Y˚[‹ BWm ˘R¨kR’UÙ] œØ

B•´u TÙßV[˚Y J⁄ ˘Ro˙UÙ˙LÙp Ah˚P´˙XÙ LÙ°R
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Ah˚P´˙XÙ TPjßp LÙiT’ ˙TÙufl RÙrjß

˚YdL‹m.

B•´u ÿu]Ùp TPjßp LÙiT’ ˙TÙufl

J⁄ TÙ˚LUÙ≤´u AfN•jR SL˚X JhP‹m.

(J⁄ TÙ˚LUÙ≤ TVuT”jß Y˚WkRÙ¤m

˙TÙ’m) B•´p A˚PVÙ[lT”jßV

˚UVl◊s∞dœd ˙LÙ”Ls Y˚Wk’ Aßp

Y˚[‹˚UVm  (C) A˚PVÙ[lT”jR‹m. ̇ U¤m

B•´u ̊ UVl◊s∞dœ J⁄ ̇ XNo PÙof£≠⁄k’

Y⁄m J∞dLßoL˚[ (AO) œ±l©hP ˙LÙQ

A[Æp ˘Ro˙UÙd˙LÙ≠u ˙UtTWl◊ YØVÙL ÆZf˘NnV‹m.

¡sLßo OB ˛´u TÙ˚R˚V Y˚WV‹m. ¡s˙LÙQm GjR˚] Gufl

LiP±k’ G›R‹m.

T”˙LÙQm,  i = AOC        = .............

¡s˙LÙQm, r = COB = .............

T”˙LÙ¶u A[˚Y ˙YflT”jßd˘LÙi” ˙NÙR˚]˚V ¡i”m

˘NnV‹m. Jq˘YÙ⁄ „r®˚XL∞¤m T”˙LÙ¶u A[˚YŸm

¡s˙LÙ¶u A[˚YŸm AhPY˚Q´p ˙NodL‹m.

Y¨˚N Gi T”˙LÙQm (i) ¡s˙LÙQm (r)

1 300

2 450

3 600

AhPY˚Q˚Vl TœjRÙnk’ EeL∞u ÿ•‹L˚[ A±ÆVp

œ±l˙Th•p G›R‹m.

œÆ B• TVuT”jß ˙NÙR˚]˚V ¡i”m ˘Nn’ LiP±RpL˚[

A±ÆVp œ±l˙Th•p œ±dL‹m.

˙LÙ[L B•L∞p T”˙LÙQÿm ¡s˙LÙQÿm NUUÙœm.

˙LÙ[L B•L∞u ÿd°V œÆVÿm œÆVÁWÿm

(Focus and Focal length of a Spherical Mirror)

˘Y´p AßLUÙ] ˙Y˚[L∞p œØ B•˚V G”j’ „¨V‡dœ ˙SWÙL

©•dL‹m. B•´u ÿu]Ùp J⁄ LÙ°Rj˚Rl ©•j’ AYt±tœ C˚P˙V

Es[ ÁWj˚R J›eœT”jß J∞dLßoL˚[d LÙ°Rjßu J⁄ ◊s∞´p

œÆVf ˘NnV‹m. LÙ°Rjßp ™Ll ©WLÙNUÙ] J⁄ Tœß °˚Pd°\’

ApXYÙ?

AhPY˚Q 18.1

TPm18.4

A C B

O
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TPm 18.5

Ceœ J∞dLßoLs GqYÙfl œÆ°\’ GuT˚R øeLs

LiºoLs ApXYÙ? ˘RÙ˚XÆ≠⁄k’ Y⁄m J∞d

LßoLs J⁄ œØ B•´p Æ›Y’m AYt±u ¡[p

TÙ˚RŸm TPm 18.5 ˛p LÙi©dLlTh”s[’.

$ T”LßoL∞u TVQlTÙ˚R GqYÙ\Ùœm?

$ ¡sLßoL∞u TÙ˚R˙VÙ?

œØVÙ•´u ÿd°VœÆVm

J⁄ œØVÙ•´u ÿd°V Af—dœ C˚QVÙL B•´p Æ›m J∞dLßoLs ¡[¤dœl

©u ÿd°V Af£¤s[ J⁄ ◊s∞ YØVÙLd LPk’ ˘Np°\’. Cl◊s∞œØVÙ•´u

ÿd°V œÆVm  F Bœm.

TPm 18.6 (a)

TPm 18.6 (b)

œÆVÙ•´u ÿd°V œÆVj˚R GqYÙfl Li”©•lT’ Gufl TÙodLXÙm.

R•U‡s[ ˘Ro˙UÙ˙LÙp Ah˚P´u S”lTœß´p J⁄ ˙So˙LÙ” Y˚WV‹m.

˙LÙh•tœ XmTUÙL Y⁄m ÿ˚\´p J⁄ £±V C˚P˘Y∞˚V HtT”jR‹m. Cßp

J⁄ œÆVÙ•˚V TÙßV[‹ RÙrjß ˚YdL‹m.

B•´u ˚UVl◊s∞˚V A˚PVÙ[lT”jR‹m. ˘Ro˙UÙ˙LÙp Ah˚P´p

ÿu]˙W Y˚WkR˙LÙ” Cm˚UVl◊s∞ YØVÙL LPk’ ˘Np°\RpXYÙ. TPm 18.5

Cp LÙi©jß⁄lT’ ̇ TÙufl CWi” ̇ XNo PÙof—L∞≠⁄k’ Y⁄m J∞dLßoL˚[

ÿd°V Af£≠⁄k’ NUÁWjßp C˚QVÙLd œÆVÙ•´p ÆZf˘NnV‹m.

C F P

¡sLß¨u TÙ˚R˚V Y˚Wk’ TÙodL‹m.

$ ¡[¤dœ ©u J∞d LßoL∞u TVQlTÙ˚R

GqYÙ\Ùœm?

$ ¡sLßoLs J⁄ ◊s∞´p œÆ°\RÙ?

$ B•˚V UÙt±V ©u]o ¡sLßoL∞u TÙ˚R˚Vl

©uTdLUÙL øh• Y˚WV‹m. C˚Y J⁄ ◊s∞´p

œÆ°\RÙ?

Gu\Ùp œÆVÙ•dœ C˚QVÙL Æ›kR J∞dLßoL∞u

¡[˚Xl TPUÙL Y˚WY’ GqYÙfl C⁄dœm Gufl TPm

18.6 (a), 18.6 (b) B°VYt±≠⁄k’ ◊¨k’˘LÙs[XÙm.

TPm 18.6 (b) ˛p ÿd°V œÆVm A˚PVÙ[lT”jß

C⁄lT˚R F LY≤dL‹m.

$ J⁄ œÆVÙ•´u ÿd°V œÆVjßp J∞d

LßoL˚[d œÆVf˘Nn’ ß˚W´p ÆZf˘NnV

CVXÙ’. AR]Ùp œÆVÙ•´u ÿd°V œÆVm

˘TÙnVÙ]’ (Virtual) Gufl ·\lT”°\’.
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˙LÙ[L B•Ls ˙RÙtflÆdœm ©mTeLs

J⁄ œØVÙ•´u ÿu]Ùp Tp˙Yfl CPeL∞p

˚YdLlTh”s[ ˘TÙ⁄hL∞u ©mTeL∞u

A˚UÆPm, A[‹, £\l©Vp◊Ls

B°VYt˚\d œ±j’ ◊¨k’˘LÙs[XÙm.

˙U˚N´u ¡’ J⁄ ̇ So˙LÙ” Y˚WV‹m. ARu

J⁄ ÿ˚]-́ p J⁄ RÙe°´p œÆVÁWm SUdœ

˘R¨kR œØVÙ•˚V ˚YdL‹m. ˙So˙LÙh•p

ÿd°V œÆVm, Y˚[‹ ˚UVm B°VYt˚\

A˚PVÙ[lT”jR‹m. ÿd°V Af£p

Y⁄mT•VÙL Y˚[‹˚UVjßp C⁄k’ Ntfl

ÁWjßp J⁄ G¨Ÿm ˘U›œYojß˚V

˚YdL‹m. J⁄ ˘R∞YÙ] ©mTm °˚Pdœm

ÿ˚\´p B•´u ÿu]Ùp J⁄ ß˚W˚V

J›eœT”jR‹m.

$ B•´u ÿu]Ùp GkR CPjßp ß˚W˚V J›eœT”jßV ˙TÙ’

˘R∞YÙ] ©mTm °˚Pd°\’? ˘R∞YÙ] ©mTm °˚PjR˙TÙ’

ß˚W´u CPm Geœ A˚UkR’?

$ ©mTm ˙SWÙ]RÙ ApX’ R˚X∏ZÙ]RÙ?

$ ©mTm ˘TÙ⁄˚[ ÆPl ˘T¨VRÙ ApX’ £±VRÙ?

C˚Rl˙TÙufl B•´u ÿu]Ùp ˙YflThP CPeL∞p ˘U›œYojß

˚Yj’ °˚Pd°u\ ©mTjßu CPm, £\l©Vp◊Ls B°VYt˚\d

LiP±k’ AhPY˚Q 18.3 I ®WlT‹m.

Y¨˚N ˘TÙ⁄∞u CPm ©mTjßu ©mTjßu

Gi CPm £\l©Vp◊Ls

1 ™Lj˘RÙ˚XÆp

2 C ˛ dœ AlTÙp

3 C - Cp

4 C - dœm F ˛tœm C˚P´p

5 F - p

6 F ˛tœm P ˛dœm C˚P´p

AhPY˚Q 18.3

˙LÙ[L B•ŸPu ˘RÙPo◊˚PV Y˚W˙LÙh”lTPeLs

J⁄ ˙LÙ[L B• E⁄YÙdœm ©mTjßu CPm, £\l©Vp◊Ls

B°VYt˚\ Y˚W˙LÙh”l TPeLs YØVÙL SÙm ◊¨k’˘LÙs[ CV¤m.

CRtLÙLl ˘TÙ⁄∞u J⁄ ◊s∞´≠⁄k’ BWm©dœm HWÙ[m

J∞dLßoL∞p CWi” LßoLs Uh”m L⁄jßp ˘LÙs[lT”°u\].

TPm 18.8
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TPm 18.11 (a) TPm 18.11(b)

TPm 18.10 (a) TPm 18.10 (b)

B•´u ÿd°V œÆVj˚R ˙SÙd° B•´p

Æ›m Lßo.

TPm 18.9

J⁄ ˙LÙ[L B•´p Æ›m J∞dLß¨u ¡[p TÙ˚R˚V GqYÙfl

Y˚WVXÙm?

TPj˚Rd LY≤dL‹m.

J⁄ œØVÙ•´p Æ›m LßWÙœm OA. A ˛dœ

Y˚WVlTh”s[ XmTUÙœm CA. ¡[p Æß˚Vl

˘TÙflj’  OA ˛Cu ¡sTÙ˚R˚V Y˚WV‹m.

CR˚]l˙TÙufl J⁄ œØVÙ•, œÆVÙ•, B°VYt±p

Tp˙Yfl ◊s∞L∞p Æ›m LßoL∞u ¡[p

TÙ˚RL˚[ ¡[p Æß´u A•lT˚P´p Y˚Wk’

ÿ›˚UVÙdLXÙm.

∏˙Z ˘LÙ”dLlTh”s[ Y˚W˙LÙh”lTPeL∞p

XmTm, ¡sLßo B°VYt˚\ Y˚Wk’ ̇ Noj’ ÿ›˚U

VÙdL‹m.

B•´u ÿd°V Af—dœ C˚QVÙL Æ›m Lßo

O

B•´u ÿd°V œÆVm

YØVÙL Æ›m Lßo
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 J∞dLßo B•´u B•˚UVjßtœf NÙnk’ Æ›m ˙Y˚[L∞p

ÿd°V Af˙N XmTUÙ]ÙRÙp ˙Y˘\Ù⁄ XmTm Y˚WV

˙Yi”Yßp˚X.

TPm 18.12 (a) TPm 18.12 (b)

TPm 18.13 (a) TPm 18.13 (b)

Y˚W˙LÙh”lTPeLs YØVÙLd °˚PjR RLYpL˚[ AhPY˚QlT”jR‹m.

¡sLß¨u TÙ˚R

ÿd°V Af—dœ C˚QVÙL

ÿd°V œÆVm YØVÙL/

ÿd°V œÆVjßtœ

Y˚[‹˚UVjßu YØVÙL/

Y˚[‹˚UVjßtœ

B•˚UVjßtœ

NÙnk’ Æ›Y’

AhPY˚Q 18.4

T”Lß¨u TÙ˚R
œØVÙ• œÆVÙ•

          B•´u Y˚[‹˚UVm YØ-VÙL Y˚[‹˚UVjßtœ ˙SWÙL

B•´p  Æ›m Lßo  Æ›m Lßo

B•˚UVjßtœf NÙnk’ Æ›m Lßo
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˙LÙ[L B•Ls ˙RÙtflÆdœm ©mTeL∞u

Y˚W˙LÙh”lTPeLs

J⁄ ˙LÙ[L B•´u ÿu]Ùp Tp˙Yfl CPeL∞p ˚Yd-Ll-T-”m

˘TÙ⁄hL∞u ©mTeL∞u CPm, £\l©Vp◊Ls, B°VYt˚\

Y˚W˙LÙh”lTPeLs YØVÙL Æ[dœYRtœ ÿVt£dLXÙm.

∏˙Z ˘LÙ”dLlTh”s[ J∞dLßoL∞p C⁄k’ H˙R‡m CWi”

J∞dLßoL˚[ CRtLÙLl TVuT”jRXÙm.

$ ÿd°V Af—dœ C˚QVÙL B•´p Æ›m Lßo.

$ ÿd°V œÆVm YØVÙL B•´p Æ›m Lßo.

$ Y˚[‹˚UVm YØVÙL B•´p Æ›m Lßo.

$ ÿd°V Af—Pu œ±l©hP ˙LÙQm ˙RÙuflm ÿ˚\´p

B•˚UVjßp Æ›m Lßo.

TPm 18.14

TPm 18.15

A. œØVÙ•´p ©mTm˙RÙtflÆjRp

1. ˘TÙ⁄s ™Lj˘RÙ˚XÆp

©mTjßu CPm F p

©mTjßu £\l©Vp◊Ls

$ ˘Un©mTm

$ R˚X∏ZÙ]’

$ ™Lf£±V’

∏˙Z ˘LÙ”dLlTh”s[ „r®˚XL∞p ©mTeL∞u CPm,

£\l©Vp◊Ls B°VYt˚\f ˘NnR ˙NÙR˚]L∞u YØVÙLd

LiP±kæoLs ApXYÙ! RWlTh”s[ Y˚W  ̇ LÙh”lTPeL˚[

Y˚Wk’ ÿ›˚UVÙd° ©mTeL∞u CPÿm, £\l©Vp◊L˚[Ÿm

LiP±k’ œ±dL‹m.

2. ˘TÙ⁄s C ˛dœ AlTÙp

©mTjßu CPm ..................... Cp

©mTjßu £\l©Vp◊Ls

$

$

$

3. ˘TÙ⁄s C ˛Cp

©mTjßu CPm ..................... Cp

©mTjßu £\l©Vp◊Ls

$

$

$ TPm 18.16

C
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4. ˘TÙ⁄s C dœm F ˛tœm C˚P´p

©mTjßu CPm ..................... Cp

©mTjßu £\l©Vp◊Ls

$

$

$

5. ˘TÙ⁄s F ˛Cp

øeLs ˘NnR ˙NÙR˚]´p ˘TÙ⁄˚[ F ˛Cp

˚YjR˙TÙ’ ©mTm °˚PjRRÙ?  CRtœd LÙWQm

Gu]? TPm 18.18 LY≤dL‹m. ¡sLßoL∞u TÙ˚R

GqYÙfl? EeLfi˚PV LiP±RpL˚[ A±ÆVp

◊jRLjßp œ±dL‹m. J∞dLßoLs ¡[X˚Pk’

C˚QVÙLf ˘Np°u\]. ©mTm Li‘dœ GhPÙR

ÁWjßp LÙQlT”m Gufl LtT˚] ˘NnVlT”°\’.

6. ˘TÙ⁄s F ̨ tœm P ̨ dœm C˚P´p C⁄dœm ̇ TÙ’

©mTjßu CPm TPjßp LÙhPlTh”s[˚Rl

TÙodL‹m.

©mTjßu CPm ..................... Cp

      ©mTjßu £\l©Vp◊Ls

$

$

$

œØVÙ•L˚[l ˙TÙufl œÆVÙ•Lfim ©mTeL˚[j

˙RÙtflÆd°u\]YÙ?

B. œÆVÙ•´p ©mTm ˙RÙtflÆjRp

©mTjßu CPm ..................... Cp

      ©mTjßu £\l©Vp◊Ls

$ UÙV ©mTm

$

$

TPm18.17

TPm 18.18

TPm 18.19

TPm 18.20

J⁄ œÆVÙ• ˙RÙtflÆdœm ©mTm Gl˙TÙ’m UÙV©mTÿm,

˙SWÙ]’m, ˘TÙ⁄˚[ÆP £±VRÙL‹m C⁄dœm. ˘TÙ⁄∞u CPm

B•´u ÿu]Ùp Ge°⁄kRÙ¤m ©mTjßu CPm Gl˙TÙ’m

B•˚UVjßtœm ÿd°V œÆVjßtœm C˚P˙V A˚UŸm.
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5 cm

10 cm

TPm 18.22

E⁄l˘T⁄dLm LQd°PlT”°u\ „r®˚XL∞p ÿd°V Af—dœ

˙U¤s[ A[‹L˚[ ̇ SoUßlTÙL‹m ÿd°V Af—dœd ∏˙ZŸs[

A[‹L˚[ Gßo UßlTÙL‹m LQd°P ˙Yi”m.

AX°pXÙR J⁄ CVt©Vp A[‹ E⁄l˘T⁄dLm Bœm.

TPm 18.23
TPm 18.24

J⁄ œØVÙ•´u ÿu]Ùp ˚Yjß⁄d°u\ 3 cm EVWÿs[ ˘TÙ⁄∞u

˘Un©mTjßtœ 6 cm EVWm Gu\Ùp E⁄l˘T⁄dLm LQd°P‹m.

ho = 3 cm
hi = - 6 cm

E⁄l˘T⁄dLm m = 

1. a) TPm 18.22 Etfl˙SÙd° E⁄l˘T⁄dLm

LQd°P‹m

b) Cq B•´u ÿu]Ùp A˙R CPjßp

J⁄ ˘TÙ⁄˚[ ˚YjR˙TÙ’ °˚PjR

©mTjßu EVWm 4 cm Gu\Ùp ̆ TÙ⁄∞u

EVWm LQd°P‹m.

˙LÙ[L B•L∞u TVuLs

A) œØVÙ•´u TVuLs

$ NYWd LiQÙ• (TPm 18.23)

$ AXeLÙWd LiQÙ• (TPm 18.24)

$ U⁄j’YoL∞u R˚X´p A¶Ÿm

LiQÙ•

$ J∞lTPd L⁄ÆL∞p
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B. œÆVÙ•´u TVuLs

$ ˘R⁄Æ[dœL∞p (Street lights) Gß˘WÙ∞lTÙ]ÙL.

$ ©u]Ùp C⁄k’ Y⁄m YÙL]eL˚[ LÙiTRtLÙL

Kh”SoLs œÆVÙ•L˚[ TVuT”j’°u\]o.

CYt±tœf NUR[ B•L˚[ ÆP TÙo˚Y ÁWm Aß-Lm.

CR]Ùp J⁄ œ±l©hP A[‹ Y˚W YÙL] ÆTj’L˚[j

RÆodL CV¤m.

$ NÙ˚XL∞p BTjRÙ] Y˚[‹L∞p ˚Yjß⁄d°u\

˘T¨V œÆVÙ•Ls Y˚[‹Lfidœ AlTÙp C⁄k’ Y⁄m

YÙL]eL˚[d LÙQ CVpYR]Ùp ÆTj’L˚[j

RÆodLj ’˚Q◊¨°u\].

TPm 18.25

œØ B• ̇ R”m

Æ[dœL∞p

œØVÙ•Ls ApX’ TWY˚[V

B•Ls ˙R”m Æ[dœL∞p

TVuT”jRlT”°u\]. J⁄

œØVÙ•´u ÿd°V œÆVjßp

˚Yjß⁄d°u\ J∞ E˚\

ÆPjßp C⁄k’s[ J∞d

LßoLs ¡[¤dœl ©u]o

C˚QVÙL øiPÁWm TV¶d

°\’. ˘RÙ˚XÁWl ˘TÙ⁄hL

˚[j ˘R∞YÙLd LÙQ CVpY

ß]Ùp CW‹ ˙SWjßp HtT”m

ÆTj’L∞¤m CVt˚L ∫t\eL

∞¤m LÙVlThPYoL˚[ G∞

RÙLd Li”©•dL CqY˚L

VÙ] ˙R”m Æ[dœLs TVu

T”°u\].

   ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ Tp˙Yfl Y˚L B•L∞p ˙RÙufl°u\ ©mTeL∞u £\l©Vp

◊L˚[ Æ[dL CVp°\’.

$ NUR[ B•ŸPu ˘RÙPo◊˚PV ¡[p ÆßLs ˙LÙ[L

B•Lfidœm ˘TÙ⁄k’m Gufl ˙YflT”jß A±k’

˙NÙR˚]L∞p D”TP CVp°\’.

$ œØVÙ•, œÆVÙ• B°VYt±u ÿd°V œÆVeLfidœ

C˚P˙VŸs[ ˙YflTÙh˚P ˙YflT”jß A±k’

Y˚W˙LÙh”lTPeLs Y˚WV CVp°\’.

$ ˙LÙ[L B•L∞u Y˚[‹ BWm, œÆVÁWm, B°VYt±tœ

C˚P˙VŸs[ ˘RÙPo˚T ˙YflT”jß A±k’ L¶Rl

©Wf£˚]Lfidœj æo‹ LÙQ CVp°\’.

$ ˙LÙ[L B•L∞p ©mTeLs ˙RÙtflÆjRp, ©mTeL∞u CPm,

£\l©Vp◊Ls B°VYt˚\ Æ[dœYRtœm ˙NÙR˚]L∞p

D”TP‹m CVp°\’.
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$ ©mTm ˙RÙtflÆjR¤Pu ˘RÙPo◊˚PV Y˚W˙LÙh”lTPeLs

Y˚WV CVp°\’.

$ B•L∞u E⁄l˘T⁄dLj˚R Æ[dœYRtœm L¶Rl

©Wf£˚]Lfidœj æo‹ LÙQ‹m CVp°\’.

$ œØVÙ•, œÆVÙ• CYt˚\ Au\ÙP YÙrd˚L´p Tp˙Yfl

„r®˚XL∞p TVuT”jR CVp°\’.

Ußl©PXÙm

1. ∏˙Z ˘LÙ”dLlTh”s[Yt±p C⁄k’ œØVÙ•, œÆVÙ• NUR[

B• B°VYtflPu ˘RÙPo◊˚PV ·tflL˚[ Y˚LlT”jß

AhPY˚QlT”jR‹m.

a. ÿLm TÙodLl TVuT”°\’.

b. AXeLÙW B•VÙL

c. ©u]Ùp Y⁄m YÙL]eL˚[d LÙ‘m ©u˙]Ùdœ B•VÙL

d. „¨VdLßo œÆlTÙuL∞p

e. ˘T¨v˙LÙl◊L∞p

f. NYWd LiQÙ•

2. J⁄ œÆVÙ•´u œÆVÁWm 12 cm Bœm. CRu Y˚[‹

BWjßu A[˚Yd LQd°P‹m.

3. œØVÙ•´u B•˚UVjßtœ ÿd°V  Af—Pu 30o ˙LÙQ

A[Æp J⁄ J∞dLßo Æ›°\’.

a. ¡s˙LÙQm GqY[‹?

b. EeL∞u Æ˚P˚V ®VÙVlT”jR‹m.

c. CRu Y˚W˙LÙh”lTPj˚R Y˚WV‹m.

4. Gl˙TÙ’m ˙SWÙ]’m ˘TÙ⁄˚[ ÆPf £±V’UÙ] ©mTm

˙RÙtflÆdœm B• G’?

5. J⁄ ˙LÙ[L B•´p Æ›kR J∞dLßo A˙R TÙ˚R´u YØVÙL

¡[p A˚P°\’. Gu\Ùp J∞dLß¨u TÙ˚R˚V Y˚WV‹m.

6. J⁄ œØVÙ•´p Æ›m LßWÙœm OA.

O

A
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a. ¡sLß¨u TÙ˚R˚V Y˚Wk’ A˚PVÙ[l T”jR‹m.

b. GRu A•lT˚P´p øeLs ¡sLß¨u TÙ˚R˚V A˚PVÙ[l

T”jß…oLs?

7. ∏˙Z ˘LÙ”dLlTh”s[ £\l©Vp◊Ls °˚PdL GqY˚L

B•L˚[l TVuT”jR ˙Yi”m Gufl LiP±k’ G›R‹m.

a. ˘Un©mTm, ˘TÙ⁄˚[ÆP ˘T¨V’.

b. UÙV©mTm, ˘TÙ⁄˚[ÆP ˘T¨V’.

c. UÙV©mTm, ˘TÙ⁄˚[ÆP £±V’.

d. ˘Un©mTm, ˘TÙ⁄˚[ÆP £±V’.

8. J⁄ œØVÙ•´≠⁄k’ 12 cm ˘RÙ˚XÆp Es[ ˘TÙ⁄∞u EVWm

1 cm Bœm. B•dœ ÿu]Ùp 2.5 cm EVWÿs[ ©mTm

˙RÙu±V’ Gu\Ùp ©mTjßu E⁄l˘T⁄dLj˚Rd LQd°P‹m.

9. a. Gl˙TÙ’m ˙SWÙ]’m UÙV©mTm ˙RÙuflY’UÙ] B•L∞u

˘TVo G›’L.

    b. Cl ©mTjßu A[‹ ˘TÙ⁄˚[ÆPl ˘T¨VRÙ ApX’ £±VRÙ?

 ˘RÙPo ˘NVpTÙ”Ls

1. œØVÙ•, œÆVÙ• B°VYt˚\l TVuT”j’m ·”Rp

„r®˚XL˚[d LiP±k’ A±ÆVp œ±l˙Th•p G›R‹m

2. ˘RÙ˚XÆp C⁄k’ J⁄ ˘TÙ⁄˚[d œØVÙ•´u œÆVÁWjßtœ

A⁄°p SLoj’m ˙TÙ’ ©mTjßu CPm, Ti◊ B°VYt˚\l

◊¨k’˘LÙi” A±ÆVp œ±l˙Th•p G›ßf ˙NodL‹m.

3. NU A[‹s[ NUR[ B•, œÆVÙ• B°VYt±p J˙W TdLjßp

C⁄k’s[ ̆ TÙ⁄hL∞u ©mTj˚R Etfl˙SÙd° ̇ YflTÙh˚Pl ◊¨k’

˘LÙi” G›R‹m.

4. œØVÙ• TVuT”jß J⁄ ˘RÙ˚XÆp Es[ ˘TÙ⁄∞u ©mTj˚Rj

ß˚W´˙XÙ, —Y¨˙XÙ ÆZf˘NnV‹m. ©mTj˚Rj ˘R∞YÙL

Etfl˙SÙd°V ©u◊ Cq B•´u TÙßlTœß˚V U˚\j’˚Yj’d

˘LÙi” ©mTj˚R ¡i”m ÆZf˘NnV‹m. ˙YflTÙh˚Pl

◊¨k’˘LÙs[ ÿVt£dL‹m.

5. ˙LÙ[L B•Ls Au\ÙP YÙrd˚L´p TVuT”jRlT”°u\

„r®˚XL˚[d œ±j’ œ±l◊ RVÙ¨dL‹m.
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f˙N...

Gu] ˘RÙkRW‹!

CkRd ˘LÙ— TÙPÙUp

T\dLd ·PÙRÙ...'

£flY≤u BReLj˚Rd LY≤jæoLs ApXYÙ? ˘LÙ— T\dœm˙TÙ’

J≠˚V ˙RÙtflÆlT’ GqYÙfl Gufl £kßjR’ EiPÙ?

Sm A˚]Y⁄dœm TZdLUÙ]’m L⁄j’l T¨UÙt\jßtœl

TVuT”j’Y’UÙ] J⁄ Bt\p Y•Ym ApXYÙ J≠.

J≠ ˙RÙuflY’ GqYÙfl?

J≠ SU’ LÙ˚R YkR˚PY’ GqYÙfl?

A˚]j’ J≠Lfim Jufl˙TÙX EQWlTPÙR’ GR]Ùp?

SÙm TÙol˙TÙm.
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˙LsÆjß\˚] E⁄YÙdœm Bt\p Y•YUÙœm J≠. CR˚]

SÙm EQW˙Yi”˘U≤p Íufl LÙW¶Ls ˙R˚Y.

TPm 19.1 Etfl˙SÙd° A˚Y G˚Y˘V]d œ±dL‹m.

1. J≠ E˚\ÆPm

2.

3.

J≠ E˚\ÆPm  (Source of Sound)

AhPY˚Q 19.1

J⁄ E˚\ÆPm J≠˚Vj ˙RÙtflÆlT’ GqYÙfl? ˙U¤m ·\lT”°u\

˘NVpTÙ”L˚[f ˘Nn’TÙodL‹m.

U≤Ru E⁄YÙd°V CVt˚L´¤s[

J≠ E˚\ÆPeLs J≠ E˚\ÆPeLs

$ UjR[m $ œWp Y˚[ (vocal cord)

$ $

$ $

$ $

J≠˚Vj ˙RÙtflÆdœm Æ˚[VÙh”l˘TÙ⁄sL˚[j RVÙ¨dL

EeLfidœj ˘R¨Ÿm ApXYÙ? AqYÙ\Ù] J⁄ Æ˚[VÙh”l˘TÙ⁄˚[

E⁄YÙd° J≠˚V ˙RÙtflÆdL ÿVt£dL‹m.

J≠˚Vj ˙RÙtflÆdœm ©\ £X „r®˚XLfim L⁄ÆLfim TPm 19.2

Cp RWlTh”s[]. TPeL˚[ Etfl˙SÙd° A˚Y G˚Y Gufl G›R‹m.

J≠ E˚\ÆPeL∞≠⁄k’ J≠ E⁄YÙ°\’ Gufl ◊¨kRRpXYÙ?

Cq J≠ E˚\ÆPeL˚[ AhPY˚Q 19.1 Cp ˘TÙ⁄jRUÙ] ÿ˚\´p

Y˚LlT”jß G›R‹m. ·”Rp J≠ E˚\ÆPeL˚[d Li”©•j’

AhPY˚Q˚V Æ¨YÙdL‹m.

TPm 19.2

TPm 19.1

LÙtfl Gu\

FPLm
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$ J⁄ LiQÙ• Rm[o, vºp Rm[o (G@œ Rm[o) B°VYt±u

YÙnlTœß´p LWi•VÙp Rh•lTÙodL‹m. J≠ ˙Lh°\RpXYÙ.

Cf„r®˚X´p Rm[¨u Æ∞m©p ÆWXÙp ̆ U’YÙLj ̆ RÙP‹m. øeLs

EQokR’ Gu]?

$ Rm[o ®WmT RiΩo Ft±V ©u]o ¡i”m LWi•VÙp Rh• J≠˚Vj

˙RÙtflÆdL‹m. Etfl˙SÙdLp Gu]? RiΩ¨u ˙UtTWl©p A˚XLs

˙RÙu±V’ GR]Ùp?

$ C˚NdL˚Y´u ◊Vjßp WlTo —jßVÙp Rh•V ©u]o C˚NdL˚Y

˙RÙtflÆdœm J≠˚Vd ˙LhL‹m. J≠ ˙RÙu±V’ GqYÙfl? ßº˘Wufl

Cq C˚NdL˚Y´u J⁄ ◊Vj˚Rl TÙjßWjßp G”jR ø¨p ÍrLf˘Nn’

TÙodL‹m. EeLs Etfl˙SÙdLp Gu]?

˘TÙ⁄hL∞p J≠ ̇ RÙuflY’ GqYÙfl? ̆ NnR ̆ NVpTÙ”L∞u A•lT˚P´p

øeLs LiP±kR ÿ•‹L˚[d œ±dL‹m.

Rm[⁄m, C˚NdL˚Y´u ◊VeLfim ™L ˙YLUÙL AßoY˚PkRRÙp J≠

˙RÙu±V’ Gufl ◊¨kR’ ApXYÙ?

˘TÙ⁄hL∞u AßoÆu LÙWQUÙL J≠ ˙RÙufl°\’. J≠˚Vj

˙RÙtflÆdœm ˘TÙ⁄hLs J≠ E˚\ÆPeLs Bœm.

J⁄ J≠ E˚\ÆPjß≠⁄k’ G›lTlT”m J≠, E˚\ÆPj’Pu ̆ RÙPo◊˚PV

TX TœßLs, Aßo‹Ls B°VYt±u ·h”j˘RÙ˚LVÙL C⁄dœm. B]Ù¤m

Jq˘YÙ⁄ J≠ E˚\ÆPjßtœm J≠˚Vj ˙RÙtflÆlTRtLÙL

AßoY˚P°u\ J⁄ ÿd°V Tœß C⁄dœm. Tp˙Yfl J≠ E˚\ÆPeL˚[

Etfl˙SÙd° Jq˘YÙu±¤m Es[ J≠˚Vj ˙RÙtflÆdœm Tœß˚Vd

LiP±k’ AhPY˚Q 19.2 ®WlT‹m.

AhPY˚Q 19.2

J⁄ ≈˚Q´p ˙YflThP Lm©L˚[ ¡h• J≠˚V ˙LhL‹m.

Jq˘YÙ⁄ Lm©´p C⁄k’m G›lTlT”m J≠ J˙W ˙TÙ¤s[RÙ?

UjR[j˚R Rh”m ˙TÙ’m E”dœ A•dœm ˙TÙ’m ˙RÙufl°u\

J≠Ls ˙YflTPd LÙWQm Gu]?

TPm 19.3

TPm 19.5

TPm 19.4

J≠ E˚\ÆPm AßoY˚Pk’ C˚Qk’

J≠ G›l◊°u\ ÿd°V Tœß AßoY˚PŸm TœßLs

  $  œWpY˚[                $  œWpSÙiLs                 $˘RÙi˚P, ER”, ÿRXÙ]˚Y

$ ◊pXÙeœZp $ LÙtfldœZp $

$ UjR[m $ $

$ ≈˚Q $ $
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Tp˙Yfl J≠ E˚\ÆPeL∞≠⁄k’ ˙LhLlT”m J≠L∞u

˙YflTÙh•tœd LÙWQUÙ] £X £\l©Vp◊L˚[ SÙm ̆ R¨k’

˘LÙs˙YÙm.

CVp◊ Aßo˘Yi (Natural Frequency)
J⁄ £±V E⁄i˚Pd Lp˚X 50cm ø[ÿs[ Ë≠p

˘RÙeLÆP‹m. CdLp˚X J⁄ TdLUÙLf Ntfl C›j’Æh”l

TÙodL‹m. Lp C⁄ TdLeL∞¤m B”Y˚Rd LÙQXÙm.

CqY˚LVÙ] CVdLm A˚X‹ Bœm Gufl øeLs

Ltfls«oLs ApXYÙ. Cq

A˚Ul˚Tj R≤FNp Gufl

A˚ZdLXÙm. CkRj R≤FNp

J⁄ Æ]Ù•´p HtT”j’°u\

A˚X‹L∞u Gi¶d˚L ARu

A˚X‹Gi Gufl A˚ZdLl

T”°\’. A˚X‹ Gi¶u

AXœ ˘aohv   (Hz) Bœm.

50 cm ø[ÿs[ J⁄ R≤FN≠u

A˚X‹ Gi˚Q ®flj’L•LÙWm

TVuT”jß ˙NÙR˚]f ˘NVp

TÙh•u YØVÙLd Li”

©•dL‹m.

Y¨˚N A˚X‹L∞u ˙SWm A˚X‹ Gi (f) =
Gi Gi¶d˚L (n) (t)

1 10

2 15

3 20

TPm 19.6 R≤FNp

FN≠u A˚X‹ Gi˚Qd LiP±kæoLs ApXYÙ.

FN≠u ø[m 60cm, 80cm Gufl ˙YflT”jß AhPY˚Q

Y˚Wk’ A[‹L˚[d œ±j’ A˚X‹ Gi Li”©•dL‹m.

FN≠u ø[m A˚X‹ Gi CYt±tœ C˚P˙VŸs[

˘RÙPo◊ Gu]?

FN≠u ø[m ·”m˙TÙ’ A˚X‹ Gi œ˚\°\’.

˙Y˘\Ù⁄ ˙NÙR˚]Ÿm ˘Nn’ TÙodLXÙm.

AhPY˚Q 19.3

IT@school Edubuntu Æ¤s[ school resources Cp

Es[ PhET ß\k’ pendulum lab TÙodL‹m.

SP]UÙ”m J∞
HL˙RNm 10 cm ÆhPÿs[  J⁄

œZÙn’i•u J⁄ ÿ˚]´p

E˚PkR TÌ˚] C›j’ Lh•

PVlWm ˙RÙtflÆdL‹m. CkR

PVlWjßu ˘Y∞˙V J⁄ £±V

LiQÙ•j’i˚P Jh• ̊ YdL‹m.

LiQÙ•´p J∞ Æ›mT•VÙL

˙XNo PÙof˚N J›eœT”jß

J∞Wf ˘NnV‹m.

¡[X˚Pk’ Y⁄°u\ J∞d

Lt˚\˚V J⁄ ß˚W´p Æ›m

T•VÙL J›eœT”jR ˙Yi”m.

˙U¤m TÌu PVlWjßp Dod°

XÙp Rh• J≠ G›l©l TÙodL‹m.

LiQÙ•´p C⁄k’ ¡[X˚Pk’

ß˚W´p Æ›°u\ J∞˚V

Etfl˙SÙdL‹m.

˘TÙ⁄hL∞u AßoÆu LÙWQUÙL

J≠ ˙RÙuflY’ ˙TÙufl J≠dœ

˘TÙ⁄hL˚[ AßoY˚PVf

˘NnV‹m CV¤m. TÌu Lh•V

œZÙn ’i•u Es˙[ J⁄ £±V

J≠l˘T⁄d°˚V ˚Yj’ ARu

YØVÙL J⁄ C˚NjRh•≠⁄k’

Y⁄m C˚N˚V J≠j’l TÙodL‹m.

C˚Nd˙LtT —Y¨p J∞ SP]

UÙ”Y˚Rd LÙQXÙm ApXYÙ?

AßoY˚P°u\ TÌ≤u CVdLm

LiQÙ•´p C⁄k’ ¡[X˚Pk’

Y⁄m ˙XNo J∞dLt˚\´u

CVdLm YØVÙLf —Y¨p ̆ R¨°\’

ApXYÙ?

A˚X‹L∞u Gi¶d̊ L (n)
              ˙SWm (t)
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J⁄ BdNÙ©˙[•u J⁄ÿ˚]˚V ˙U˚N´p ˘TÙ⁄jßV ©u◊

—RkßW ÿ˚]˚V AßoY˚PVf ˘NnV‹m. BdNÙ ©˙[•u

Aßo‹ Gi R≤FN≠u A˚X‹ Gi˚Q ÆPd ·”RXÙ

ApX’ œ˚\YÙ? EeL∞u A‡TYm Gu]?

R≤ FN≠u A˚X‹ Gi œ˚\YÙ]RÙp

RÙu A’ ˙RÙtflÆdœm J≠˚Vd ˙LhL

ÿ•-Y-ßp˚X. B]Ùp BdNÙ©˙[”

AßoY˚PŸm ˙TÙ’ Aßo˘Yi ·”Rp

B]RÙp J≠˚Vd ˙LhL CV¤m.

Aßo˘Yi ·”Y˚Rl ˘TÙflj’ J≠´p

˙YflTÙ” HtT”m.

˙YflThP Aßo˘Yi ˘LÙiP CWi”

C˚NdL˚YL˚[ AßoY˚PVf ˘Nn’

J≠˚Vd ˙LhL‹m. A˚Y Jq˘YÙu±¤m

œ±dLlTh”s[ Aßo˘Yi˚QŸm

LY≤dL‹m. A˚Y G›l◊°u\ J≠´p

˙YflTÙ” EQWlT”°\’ ApXYÙ?

J⁄ ˘TÙ⁄˚[f —RkßWUÙL AßoY˚PVf ˘NnRÙp A’

AR‡˚PV J⁄ œ±l©hP Aßo˘Yi¶p AßoY˚P

°\’. Cq Aßo˘Yi ARu CVp◊ Aßo˘Yi Gufl

A˚ZdLlT”°\’.

vºp TÙjßWm, BdNÙ ©˙[”, C˚NdL˚Y ÿRXÙ]Yt˚\

AßoY˚PVf ˘NnŸm ˙TÙ’ °˚PjR J≠Lfidœ C˚P˙V

˙YflTÙ” ˙RÙu\d LÙWQm AYt±u CVp◊ Aßo‹

Gi¶¤s[ ÆjßVÙNm.

J⁄ ˙U˚N´p ˙T]ÙYÙp Rh”m˙TÙ’ ˙U˚N G›l◊m J≠´u

Aßo˘Yi 200 Hz Gu\Ùp ˙U˚N´u CVp◊ Aßo˘Yi

GjR˚]?

˙YflThP ˘TÙ⁄sL∞u CVp◊ Aßo˘Yi ˙YflT”YRtLÙ]

LÙWQeLs Gu]?

TPm 19.9 Etfl˙SÙdL‹m.

J≠˚V G›l◊YRtœm AXeLÙWjßtLÙL ≈”L∞p E˙XÙLd

œZÙnL∞]Ùp B] CqY˚Ld L⁄ÆL˚[l TVuT”j’Y’

Ei” ApXYÙ?

$ A˚]j’ œZÙnL∞¤m J˙W Y˚L J≠VÙ ˙RÙufl°\’?

$ œZÙnLfidœ C˚P˙V Etfl˙SÙdœm ˙YflTÙ” Gu]?

480 Hz
®

256 Hz
^

288 Hz
¨

320 Hz
L

341 Hz
U

384 Hz
T

427 Hz
R

512 Hz
^

TPm 19.9

TPm 19.7

TPm 19.8
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$ E˙XÙLdœZÙnLfidœ UÙt\ÙL ©,Æ,£ œZÙnL˚[l

TVuT”jß TPm 19.9 Cp Es[˚Rl ˙TÙufl L⁄Æ˚V

A˚Uj’ J≠ G›l©l TÙodL‹m.  ˙RÙu-flm J≠ E˙XÙLd

œZÙnLs G›l◊m J≠ Y˚LVÙ?. J≠ UÙflTPd LÙWQm

Gu]?

$ WlTo SÙPÙ˚Y TPm 19.10 Cp LÙiT’ ˙TÙufl C›j’l

©•dL‹m. WlTo SÙPÙ˚Y AßoY˚PVf ˘Nn’ J≠˚Vd

LY≤dL‹m. WlTo SÙPÙÆu C›Æ˚N´p UÙt\j˚R

HtT”jß AßoY˚PVf ˘Nn’ ¡i”m J≠˚V ˙LhL‹m.

˙Lhœm J≠´p ˙YflTÙ” A‡TYlT”°\RÙ?

$ ÆhPm ·•V’m œ˚\kR’UÙ] CWi” œZÙn ’i”L∞u

Jq˘YÙ⁄ ÿ˚]´¤m J˙W C›Æ˚N´p E˚PkR

TÌuL[Ùp PVlWm E⁄YÙd° ˘TÙ⁄jR‹m. Jq˘YÙu±¤m

J˙W Dod°p ’i” TVuT”jß J˙W A[Æp Rh•l

TÙodL‹m.

J≠´p ˙YflTÙ” EQWlT”Y’ GR]Ùp? PVlWjßu

TWlT[‹Pu ˘RÙPo◊T”jßd LXk’˚WVÙP‹m.

$ ˙YflThP R•U‡s[ CWi” ˘Nm◊d Lm©L˚[ J˙W

C›Æ˚N´¤m ø[jß¤m C›j’d Lh•V ©u]o Jq˘YÙu±¤m

Rh• J≠˚V G›lT‹m. J≠´p ˙YflTÙ” ˙RÙufl°\RÙ?

˘NnR ̆ NVpTÙ”L∞≠⁄k’ J⁄ ̆ TÙ⁄∞u CVp◊ Aßo˘Yi¶p

RÙdLm ˘N¤j’m LÙW¶Ls G˚Y˘V]d œ±dL‹m.

$ ˘TÙ⁄∞u Ti◊

$

J≠´u £\l©Vp◊Ls ˛ —⁄ßŸm EWjR NjRÿm

(Sound characteristics - Pitch and Loudness)
BiL∞u œW¤dœm ˘TiL∞u œW¤dœm C˚P˙V Es[

˙YflTÙh˚Pd LY≤jR’ EiPÙ? GkR J≠ ·o˚U ·•V J≠VÙL

EQWlT”°\’.

˙Lhœm J≠´u ·o˚U —⁄ß (Pitch) Gufl A˚ZdLl

T”°\’. C’ J≠´u Aßo˘Yi˚Qf NÙok’s[’.

J≠´u ·o˚U (shrillness) ARÙY’ —⁄ßŸPu ˘RÙPo◊˚PV

AhPY˚Q˚Vl TœjRÙnk’ Æ”ThP TœßL˚[ ®WlT‹m.

C˚Nd L⁄ÆL∞p ˘Ni˚P, UjR[m ÿRXÙ]˚Y EeLfidœ

AhPY˚Q 19.4

              J≠ C˚QLs —⁄ß ·•V’ —⁄ß œ˚\kR’

BiL∞u œWp, ˘TiL∞u œWp ˘TiL∞u œWp BiL∞u œWp

œ´≠u K˚N, £eLjßu LofN˚]

TPm 19.10

TPm 19.11

˘LÙ—Æu TÙh”

˘LÙ—dLfim ˙R…dLfim

T\dœm ˙TÙ’ J≠˚V G›l

◊Y’ AYt±u C\d˚LLs

AßoYR]Ùp. ˘LÙ—dL∞u

C\d˚LLs HL˙RNm 500 Hz
¤m ˙R…dL∞u C\d˚LLs

HL˙RNm 300 Hz ¤m Aßo

Y˚P°\’. AYt±u £\

L•j’ G›l◊m J≠ RÙu J⁄

√eLÙWUÙL SUdœ A‡TYl

T”°\’. B]Ùp £pYi”

Ls J≠ G›l◊Y’ AYt±u

C\d˚LL∞¤s[ Efll◊Ls

Ju˙\Ù˘PÙufl EW—YRÙp

Bœm. C˚Y G›l◊m J≠

™L EVokR Aßo˘Yi

˘LÙiPRÙœm. £pYi”Ls

CpXÙRß]Ùp RÙu  Silent
valley (A˚Ußl Ts[j

RÙdœ) Gu\ ˘TVo HtThP’.
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TZdLUÙ]RpXYÙ? CqY˚Ld L⁄ÆL∞p ˘U’YÙL‹m,

Y¤YÙL‹m Rh”m˙TÙ’ HtT”m J≠´¤s[ ̇ YflTÙh˚Pd

LY≤jß⁄l¿oLs ApXYÙ? C’ J≠´u EWjR NjRm Gu\

£\l©Vp©p Es[ ˙YflTÙh•u LÙWQUÙœm.

EeLfi˚PV SiTu EeLfiPu WL£Vm ˙T—m˙TÙ’m

NÙRÙWQ ÿ˚\´p ˙T—m˙TÙ’m Es[ J≠ Jufl ˙TÙp

A‡YlT”°\RÙ?

TPm 19.12 Etfl˙SÙdL‹m.

$ GkRf „r®˚X´p EWjR J≠ ˙RÙuflm?

˘U’YÙLj Rh”m˙TÙ’ /Y¤YÙLj Rh”m˙TÙ’

$ GkRf „r®˚X´p Aßo‹ ≈f— ·”Rp?

˘U’YÙLj Rh”m˙TÙ’ /Y¤YÙLj Rh”m˙TÙ’

$ Gu\Ùp EWjR NjRjßtœm Aßo˘Yi‘dœm Es[

˘RÙPo◊ Gu]?

EWjR NjRm (Loudness) GuT’ J≠ J⁄Y¨p E⁄YÙdœm

˙LsÆ A‡TYjßu A[YÙœm. C’ ÿd°VUÙL

Aßo˘Yi˚QŸm LÙßu ˙LsÆjß\˚]Ÿm NÙokß

⁄d°\’. CRu AXœ ˘P£˘Tp (dB) Bœm. C˚R

˘P£˘Tp ¡hPo Gu\ L⁄Æ˚Vl TVuT”jß A[dLXÙm.

J≠TW‹Rp (Propagation of Sound)
Tp˙Yfl J≠ E˚\ÆPeL∞p C⁄k’ J≠ Sm˚U

YkR˚PY’ GqYÙfl?

TPj˚R Etfl˙SÙdœ.

C˚NŸm C˚WfN¤m
(Music & Noise)

J›eLÙ] Aßo‹Pu E⁄YÙY’m

˙LhL C≤˚U Es[’UÙ] J≠˚V

C˚N Guflm A⁄Y⁄lTÙ]’m

J›eLt\ ÿ˚\´p AßoYRÙp

E⁄YÙY’ UÙ] J≠˚V C˚WfNp

Guflm ·\XÙm.

^ ¨ L U T R ®

256 288 320 341 384 427 480
Hz Hz Hz Hz Hz Hz Hz

≈f—

≈f—

˘U’YÙL Rh”m˙TÙ’

Y¤YÙL Rh”m˙TÙ’TPm 19.12

NlR vYWeLs
C˚N´p —⁄ß Gu\ ˘NÙp¤Pu

˘RÙPo◊˘LÙi” TVuT”j’°u\

˙Y˘\Ù⁄ ˘NÙp —Wm C˚N´p NlR

vYWeL˚[Ÿm Aßo‹ Gi

˚QŸm ˘RÙPo◊T”jßV AhP

Y˚Q  RWlTh”s[’.

BiL∞u J≠Ÿm
˘TiL∞u J≠Ÿm

 YÙ≠T T⁄Yj˚R A˚PkR‹Pu

BiL∞u œWp SÙiL∞u ø[m

AßL¨d°\’. B]Ùp ˘TiL∞u

œWp SÙiL∞p ˘T¨V A[Æp

UÙt\eLs HtT”Yßp˚X. œWp

SÙiL∞u ø[m ·”m˙TÙ’

˙RÙuflm J≠´u Aßo˘Yi

œ˚\Ÿm. Aßo˘Yi‘m ·o˚UŸm

˘RÙPo◊ ˘LÙi”s[RÙp ˘TÙ’YÙL

BiL∞u J≠´u ·o˚U

œ˚\YÙœm.
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      J≠

HL̇ RN EWjR

NjRm dB
LÙßtœ Y≠ 120 ˛Cp

HtT”j’m J≠ ·”Rp

˘_h CVkßWm 100 m 110 - 140
˘RÙ˚XÆp

YÙL] ˘S¨Np 80 - 90
™œkR NÙ˚X

LÙo 60 - 80
NÙRÙWQ E˚WVÙPp 40 - 60

C˚XL∞u A˚N‹ 10

AhPY˚Q 19.5

Æi˘Y∞ ≈WoLs J⁄Y⁄d˘LÙ⁄Yo ˙T—YRtœ YÙ˘]Ù≠

A˚Ul˚Tl TVuT”j’Y’ GRtLÙL?

J⁄ ˘NVpTÙh˚Pf ˘Nn’ TÙodLXÙm.

TPm 19.13 ˛Cp LÙiT’ ˙TÙufl œ”˚Y´p £±R[‹

RiΩo G”dL‹m. J⁄ Lm©´u ÿ˚]´p Lh•V U¶

œ”˚Y´u Es˙[ Y⁄m ÿ˚\´p œ”˚Y˚V

A˚PdL‹m.  œ”˚Y˚V œ¤dL‹m. J≠ ˙Lh°\RÙ?

Rd˚L˚V UÙt±V ©u◊ œ”˚Y´p ø˚W ˘LÙßdL˚Yj’

øWÙÆVÙp ®WlT‹m. ˙U¤m U¶Lh•V Rd˚LVÙp

œ”˚Y˚V A˚PdL‹m. œ”˚Y´u ˘Y∞lTœß´p

œ∞okR ø˚W Ft\‹m.

Al˙TÙ’ œ”˚Y´u Es˙[ Es[ øWÙÆdœ ˙S¨”Y’

Gu]?

œ”˚Y´p Es[ LÙt±u A[Ætœ?

˙U¤m œ”˚Y˚Vd œ¤d°lTÙodL‹m. U¶˙VÙ˚N´u

EWjRNjRjßp Gu] UÙt\m A‡TYlThP’?

CmUÙt\jßtLÙ] LÙWQm Gu] GuT˚Rd LXk’˚WVÙ•

ÿ•‹L˚[d œ±dL‹m.

œ”˚Y´u Es˙[ LÙt±u A[Æp œ˚\‹ HtThPRÙp

˙Lhœm J≠´p œ˚\‹ HtThP’ Gufl ◊¨kRRpXYÙ?

G≤p LÙt˚\ ÿ›Y’UÙL ALt±]Ùp J≠˚Vd ˙LhL

CV¤UÙ?

J≠ TW‹YRtœ J⁄ FPLm ˙R˚Y Gufl ◊¨kRRpXYÙ?

SiT≤u J≠ GkR FPLjßu YØVÙLl TV¶j’ EeLs

LÙ˚R YkR˚PkR’?

J≠ TV¶dL FPLm ˙R˚Y Bœm.

TPm 19.13

AXdNÙiPo °WLÙm˘Tp 1847 UÙof

3˛p vLÙhXÙu•p Es[ G•u

Tod°p ©\kRÙo. R]’ 75˛m YVßp

1922 BLvh2˛Cp C\kRÙo. AY¨u

RÙVÙ⁄m U˚]ÆŸm ˘NÆh”j

Ru˚U E˚PVYoL[ÙL C⁄kR]o.

1876 Ad˙PÙTo 9 ˛Cp AXdNÙiPo

°WLÙm˘Tp R]’ SiT⁄m

ERÆVÙ[⁄UÙ] YÙhN‡Pu

˙Lm©¨hw ÿRp ˙TÙvPu

Y˚WŸs[ CWi” °˙XÙ¡hPo

ÁWj˚R Lm© YØVÙLl ˙T£d

˘LÙi” ÿRp ˘RÙ˚X˙T£˚V

EXLjßtœ NUol©jRÙo.

AXdNÙiPo °WLÙm˘Tp˚X

L‹WÆlTRtLÙL EWjR NjRjßu

AX°tœ ˘Tp (bel) Gufl ˘TVo

A∞dLlThP’. ˘Tp (bel) Gu\

AX°u £±V A[‹ ˘P£˘Tp

decibel (dB) Bœm.

AXdNÙiPo °WLÙm˘Tp

RiΩo RiΩo

(a) (b)
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TPm 19.15

TPm 19.14

Æi˘Y∞ ≈WoLs L⁄j’l T¨UÙt\jßtLÙL YÙ˘]Ù≠ A˚Ul˚T

TVuT”j’Yßu ˙R˚Y˚V C≤ Æ[dLXÙm ApXYÙ?

J≠ LÙt±u YØVÙL Uh”UÙ TV¶d°\’? SÙm TÙol˙TÙm. NÙn‹

˙U˚N´u J⁄ ÿ˚]´p LÙ˚R A›jß ˚YdL‹m SiTu NÙn‹

˙U˚N´u Ufl ÿ˚]´p SLjRÙp EWNh”m. EW—Yßu J≠˚Vd ̇ LhL

CVp°\RÙ? Ceœ J≠ EeL∞u LÙ˚R ÿd°VUÙL GkR FPLm YØVÙL

YkR˚P°\’?

˙Y˘\Ù⁄ ˘NVpTÙh˚Pf ˘Nn’ TÙodL‹m. J⁄ YÙ∞´p ®˚\V

RiΩo G”dL‹m. RiΩ¨u Es˙[ J⁄ vºp TÙjßWj˚Rl ©•j’

AR˚]d LWi•VÙp Rh•lTÙoL‹m. Rh”°u\ J≠˚Vd ˙LhL

CVp°\RpXYÙ?

J⁄ vºp LWi•˚Vd L•j’l ©•dL‹m. CWi” LÙ’L˚[Ÿm ÆWXÙp

A˚Pj’l ©•jR ©u]o ˙Y˘\Ù⁄ LWi• TVuT”jß L•j’

©•j’s[ LWi•´p ˘U’YÙLj RhP EeLs SiT≤Pm ·\‹m. J≠

˙Lh°\RÙ?

øeLs ˘NnR ˙NÙR˚]L∞p C⁄k’ A˚PkR ÿ•‹ Gu]˘Yufl

œ±dL‹m.

J≠dœd LÙt±u YØVÙL Uh”UpXÙUp ©\ CVt˚Ll ˘TÙ⁄sLs

YØVÙL‹m TWY CV¤m Gufl ◊¨kRRpXYÙ?

˙LhPp (Hearing)

J≠ AßoÆu YØVÙLj ˙RÙufl˘Uuflm J≠dœl TV¶dL FPLm

˙R˚Y˘Vuflm ◊¨kRRpXYÙ? B]Ùp J≠˚V SÙm EQoY’ GqYÙfl?

˙M... —L™p˚X

UL˙]..

U⁄j’YU˚]dœ

˙TÙ°˙\u

TÙhº... WÙœp

AiQ≤u

≈” Ge˙L

C⁄d°\’?
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ARtœ SUdœj ’˚Q◊¨Ÿm Efll◊ G’?

$ LÙßu Tp˙Yfl TœßL∞p J⁄ Tœßd˙LÙ AßL

TœßLfid˙LÙ T›’ HtThPÙp Gu] Æ˚[‹ HtT”m?

©\l©˙XÙ ARu ©u]˙WÙ LÙ’dœ T›’ HtTPXÙm.

AqYÙ\Ù] SToLfidœd ˙LsÆjß\u œ˚\YRÙp

HWÙ[UÙ] U]jRÙeLpL˚[ A‡TÆdL ˙Yi•Ÿs[’.

AYoLs A‡TÆdL ˙Yi• Y⁄°u\ ©Wf£˚]Ls G˚Y

Gufl œ±l◊L∞u A•lT˚P´p LXk’˚WVÙP‹m.

$ L⁄j’l T¨UÙt\m

$  ˙T—m ß\u

$  ÆTj’dLÙ] YÙnl◊

$

˙LsÆjß\u œ˚\kRYoLfiPu SÙm SPk’˘LÙs[

˙Yi•V SPj˚R GqYÙfl C⁄dL ˙Yi”m? œ±l◊L∞u

A•lT˚P´p LXk’˚WVÙP‹m. Ts∞dLÙ˚Xd ·hPjßp

˘Y∞´P‹m.

˛ U≤RÙ©UÙ]j’Pu (Empathy) SPdL ˙Yi”m.

˛ SÙm ˘Nn°u\ ˙Y˚XL∞¤m Æ˚[VÙh”L∞¤m

AYoL˚[Ÿm EhT”jR ˙Yi”m.

˛ CVp°u\ A˚]j’ ˘NVpTÙ”L∞¤m TeL∞l◊m

ÿu‡¨˚UŸm A∞dL ˙Yi”m.

˛

˙LsÆjß\≤u Gp˚X (Limits of Audibility)

˙LsÆjß\u Es[ J⁄ ST⁄dœ A˚]j’ J≠L˚[Ÿm

˙LhL CV¤UÙ?

EeLfidœj ˘R¨ŸUÙ?

$ SÙnL˚[ ·l©”m˙TÙ’ TVuT”j’°u\ LÙphPu

Æ£≠u J≠˚V U≤Ru ˙LhL CVXÙ’.

$ CVt˚L ˙TWØ‹Lfidœ ÿu˙]ÙhPUÙL T\˚YLfim

ÆXeœLfim ANÙRWQ ®˚X˚Vd LÙh”°u\].

$ ˘Y¸YÙpLfidœ CW‹ ˙SWjßp G∞RÙLl TV¶dL

CV¤m.

˘TÙ⁄hL∞u AßoÆu YØVÙL 100000 Hz ˛tœm ·”Rp

Aßo˘Yi¶¤s[ J≠Lfim CVt˚L´p ˙RÙufl°u\].

GpXÙ Aßo˘Yi¶¤s[ J≠L˚[Ÿm U≤RoL[Ùp ˙LhL

CVXÙ’? ARÙY’ U≤RoL[Ùp ˙LhL CVp°u\ J≠´u

Aßo˘Yi¶tœ J⁄ Gp˚X Ei”. N¨VÙ] ˙LsÆj

v˙P©v

CuLv

UÙ≠Vv

LÙ’UPp

LÙ’dœZÙn
˘NÆlT˚\

˙LÙd∞VÙ

˙LsÆ SWm◊

KYp Æu˙PÙ

LÙ’m J≠Ÿm

(Ear & Sound)
LÙ’ UP˚X A˚PŸm J≠

A˚XLs LÙ’d œZÙn YØVÙLd

LPk’ ˘Nufl ˘NÆlT˚\˚V

AßoY˚PVf ˘Nn°\’. ˘NÆl

T˚\´p E⁄YÙœm Aßo‹

AR‡Pu ˙Nok’ LÙQlT”m

G¤m◊j ˘RÙPoL˚[ AßoY

˚PVf ˘Nn°\’. G¤m◊j

˘RÙPoL∞u Aßo‹ KYp

Æu˙PÙÆtœm EhLÙßp Es[

˙LÙd∞VÙÆtœm UÙt\lT”°\’.

Sj˚R´u Y•Yjßp Es[’m

HL˙RNm 3 cm ø[ÿs[’UÙ]

TœßVÙœm ̇ LÙd∞VÙ. CRu Es

A˚\L∞p Es[ Gu˙PÙ≠ml

Gu\ ßWYjßtœ Aßo‹

TW‹°\’. ˙LÙd∞VÙÆ¤s[

B´WdLQdLÙ] J≠ EQof£

˘NpLs CqYßoYÙp ÁiPl

TP‹m, ’•l◊Ls (Impulses)
˙RÙu\‹m ˘Nn°\’. Cj

’•l◊Ls ˙LsÆ SWm◊ YØVÙL

Í˚[˚Vf ˘Nu\˚PŸm ˙TÙ’

SUdœ J≠ EQWlT”°\’.
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ß\‡s[ J⁄ ST˚W G”j’d ˘LÙiPÙp ˙LhL

CVp°u\ J≠´u œ˚\kR Gp˚X HL˙RNm 20 Hz
˛tœm ·•V Gp˚X HL˙RNm 20000 Hz Bœm. Cq

Gp˚X R≤SToL˚[l ˘TÙflj’ UÙflT”m.

∏˙Z ˘LÙ”dLlTh”s[ TPj˚R Etfl˙SÙdL‹m.

20 Hz tœ œ˚\YÙ] Aßo˘Yi¶¤s[ J≠˚V

œt˘\Ù≠ (CulWÙ˙NÙ≤d) Guflm 20000 Hz tœ ·”Rp

Aßo˘Yi¶¤s[ J≠Ls ¡˘VÙ≠ (AphWÙ˙NÙ≤d)

Guflm A˚ZdLlT”°\’.

$ LÙpPu Æ£≠p C⁄k’ G›°u\ J≠ HL˙RNm

30000 Hz Bœm. Cq J≠˚V U≤Ru ˙LhLÙUp

C⁄lTRtœm SÙnLs ˙LhL‹m ˘NnYRtLÙ]

LÙWQm Gu] Gufl œ±dL‹m.

$ ˘Y¸YÙpLfidœ ¡˘VÙ≠L˚[j ˙RÙtflÆlT

Rtœm ˙LhTRtœm CV¤m. B]Ùp AYt±tœ

CWÆp G∞RÙLl TV¶lTRtœ CVpY’ GqYÙfl

Gufl LXk’˚WVÙ• ÿ•‹L˚[d œ±dL‹m.

Hz Hz Hz Hz Hz Hz Hz
CulWÙ˙NÙ¶d U≤R≤u ˙LsÆjß\u AphWÙ˙NÙ≤d

®XS”dL J≠Ls G≠Ls

◊\ÙdLs

CWÆp C˚W ˙R”T˚Y

VÙ˚]

˘Y¸YÙp

˙Lhœm ß\≤u Gp˚X

(Range of Audibility)
HL˙RN Aßo˘Yi (Hz)

œ˚\kR’  ·•V’

1 SÙn 67 - 45,000
2. È˚] 45 - 64,000
3. T— 23 - 35,000
4. œß˚W 55 - 33,500
5. G≠ 1000 - 91,000
6. ˘Y¸YÙp 2000 - 1,23,000
7. VÙ˚] 16 - 12,000
8. ReL ¡u 20 - 3000
9. ˙LÙØ 125 - 2000

˙LsÆjß\u œ˚\kRYoLfidœ

˙LsÆjß\˚] E⁄YÙdLj ’˚Q

◊¨°u\ J⁄ ™u]‘d L⁄ÆVÙœm

˙LsÆ Fd°. Tp˙Yfl RWjß¤m

T⁄U≤¤ÿs[ ˙LsÆ Fd-°-Ls

°˚Pd°u\]. ˙LsÆ Fd-°-dœ

ÿd°VUÙ] Íufl TœßLs Ei”.

˚Ud˙WÙ˙TÙu ˛ J≠ Bt\˚X ™u

’•l◊L[ÙL UÙtfl°\’

Bm©∞TVo ˛ ™u’•l◊L˚[ Y¤

Y˚PVf ˘Nn°\’.

J≠l˘T⁄d° ˛ Bt\p ·•V ™u

’•l◊L˚[ EWjR

J≠VÙL UÙt± ̆ NÆl

T˚\´p ˙Nod°\’

˙LsÆ Fd° ˘NVpT”YRtœj

˙R˚YVÙ] ™uNÙWj˚R A∞dL J⁄

™uLXÿm Cq A˚Ul©p C⁄dœm.

$ ®XS”dLm HtT”m˙TÙ’ CulWÙ˙NÙ¶d

J≠Lfim ˙RÙuflY’i”. C˚R U≤R]Ùp

˙LhL CV¤UÙ? B]Ùp £X E´¨]eLs

Ak˙SWjßp Gßo˘LÙsY’ GR]Ùp?

¡˘VÙ≠´u TVuLs

$ LP≠u BZj˚R A[lTRtœl TVuT”°u\

SONAR (Sound Navigation and Ranging) Gu\

˙LsÆ Fd° (Hearing Aid)



A•lT˚P A±ÆVp VIII 273

L⁄Æ´p ¡˘VÙ≠Ls TVuT”°u\].

$ U⁄j’Yj ’˚\´p ˙SÙnL˚[d LiP±V‹m £°h˚N ˘NnV‹m

¡˘VÙ≠Ls TVuT”°u\].

J≠ UÙ— (Noise Pollution)

UdL∞u ’˚QŸPu

J≠ UÙN˚PR˚X

SÙm RÆodLXÙm.

UÙYhP Bh£VÙ[o

UÙYhP Bh£VÙ[¨u ˘Nnß˚V YÙ£jæoLs

ApXYÙ? J≠ UÙ˚Nd œ±j’ øeLs Gu] ◊¨k’

˘LÙi”s«oLs? UÙYhP Bh£VÙ[¨u Cf

˘Nnß œ±jR EeLs U]®˚X Gu]?

U≤RoL˚[d L”˚UVÙLl TÙßdœm ÿ˚\´p

J≠˚V  G›l◊Y’ J≠UÙ— Bœm.

˙Y˘\Ù⁄ ˘Nnß˚V YÙ£dL‹m.

""EX°˙X˙V ™L‹m J≠UÙ— Es[ CPeL∞p

Jufl ˙LW[m Bœm. C˚WfNp SU’ EPpSXj˚R

Uh”UpXÙUp U]®˚X˚VŸm EQof£l TœßL˚[Ÿm TÙßd°\’. C’

CWjR A›jRm, ø¨Ø‹, ˘NÆh”jRu˚U, BvjUÙ, Lt\pœ˚\TÙ”

ÿRXÙ]Yt±tœ Sm˚U Ch”f ˘Np°\’.''

$ J≠ UÙ£]Ùp HtT”m æ˚ULs G˚Y?

J≠UÙ˚Nd œ˚\lTRtœ SÙm Gu˘]u] ˘NnV CV¤m?

J≠ UÙ˚Nd œ˚\dLXÙm

$ YÙL]eL∞p LÙtfl J≠lTÙuLs NhPlT•VÙLj R˚P

˘NnVlTh”s[].

$ ·m◊ Y•Y J≠˘T⁄d°Lfidœ UÙt\ÙLl ˘Th• Y•Y

J≠l˘T⁄d°L˚[l TVuT”jRXÙm.

$ YÙL]eL∞u K˚N˚Vd œ˚\dœm L⁄Æ N¨VÙ] ÿ˚\´p

˘NVpT”°\’ Gufl EflßlT”jR‹m.

$ J≠ UÙ£≠⁄k’ TÙ’LÙj’ ˘LÙsYRtLÙL HWÙ[m UWeL˚[ Sh”

Y[ojR‹m. UWeLfidœ J≠ Bt\˚X EhLYok’ J≠˚Vd

œ˚\dL CV¤m.

$ LÙ˚X´p 6 U¶dœ ÿu]⁄m CW‹ 10 U¶dœ ©u]⁄m ˘TÙ’

CPeL∞p J≠l˘T⁄d°L˚[l TVuT”jRd·PÙ’.

KT
 55

1-
8/B

sc
. S

ci.
 8 

(T
) V
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2



A•lT˚P A±ÆVp VIII274

$ U⁄j’YU˚]Ls, TÙPNÙ˚XLs  ÿRXÙ]Yt±u —tfll◊\eL∞p

50 dB ˛tœ ·”RXÙL J≠ G›lTd·PÙ’.

J≠ UÙ˚Nd œ±j’m A˚R œ˚\lTRtœj ̇ R˚YVÙ] YØÿ˚\L˚[d

œ±j’m ·”Rp RLYpL˚[d LiP±k’ Yœl©p J⁄ L⁄jRWeLm

SPjR‹m.

ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ J≠ AßoÆu YØVÙL ˙RÙufl°\’ Guflm ˙LsÆjß\˚]

A˚PYRtœj ˙R˚YVÙ]d LÙW¶Ls G˚Y˘V] Æ[dL‹m

CVp°\’.

$ J≠´u £\l©Vp◊L[Ù] Aßo˘Yi, EWjR NjRm, —⁄ß

B°VYt˚\ ˙YflT”jß A±k’ ˘LÙs[‹m Æ[dL‹m

CVp°\’.

$ J≠ TV¶dL FPLm ˙R˚Y Guflm Tp˙Yfl FPLeLs YØVÙL

J≠VÙp TV¶dL CV¤˘Uuflm Æ[dL CVp°\’.

$ ˙LsÆjß\≤u ÿd°Vj’Yj˚R ˙YflT”jß A±k’ ˙LsÆj

ß\≤p œ˚\TÙ” Es[YoLfidœ ERÆf˘Nn°u\

˘NVpTÙ”L∞p D”TP CVp°\’.

$ œt˘\Ù≠L˚[Ÿm, ¡˘VÙ≠L˚[Ÿm ˙YflT”jß A±k’ Æ[dL

CVp°\’.

$ J≠UÙ˚Nd œ˚\lTRtœj ˙R˚YVÙ] ˘NVpTÙ”L∞p D”TP

CVp°\’.

Ußl©PXÙm

1. J⁄ C˚NdL˚Y J⁄ Æ]Ù•´p 480 ÿ˚\ AßoY˚P°\’  ARu

CVp◊ Aßo˘Yi GjR˚]?

2. J⁄ R≤FNp 10 Æ]Ù•´p 10 A˚X‹L˚[ E⁄YÙd°]Ùp

R≤FN≠u A˚X‹ Gi Gu]?

3. J⁄ ˘TÙ⁄∞u CVp◊ Aßo˘Yi¶p RÙdLm ˘N¤j’°u\

LÙW¶Ls G˚Y?

4. £X C˚NdL˚YL∞u Aßo˘YiLs ∏˙Z ˘LÙ”dLlTh”s[].

AYt±p C⁄k’ —⁄ß ·•V’ G’ —⁄ß œ˚\kR’ G’ Gufl

Li”©•dL‹m.

(256 Hz, 512 Hz, 480 Hz, 288 Hz)

5. ∏˙Z ˘LÙ”dLlTh”s[ J≠ E˚\ÆPeL∞p GkR ÿd°VlTœß

AßoY˚PŸm˙TÙ’ J≠ ˙RÙufl°\’.

1.  UjR[m  2.  ◊pXÙeœZp  3.  œWpY˚[
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6. ßPl˘TÙ⁄hLs YØVÙL J≠ TW‹m GuT˚R ®Ï©lTRtLÙL J⁄

˘NVpTÙh˚Pj ßhP™P‹m.

7. ∏˙Z ˘LÙ”dLlTh”s[ ·tflLs N¨VÙ ApX’ RY\Ù Gufl

G›R‹m. RYfl Ei” Gu\Ùp ˙LÙ•hP TœßL∞p ˙R˚YVÙ]

UÙt\eL˚[ HtT”jß ß⁄jß G›R‹m.

a) J≠dœ ˘Yt±Pjßu YØVÙLl TV¶dL CVXÙ’.

b) J≠´u Aßo˘Yi ·”m˙TÙ’ —⁄ß œ˚\°\’.

8. "˘Y¸YÙpLfidœ CW‹ ˙SWeL∞¤m C˚W©•dL CV¤m' ˛

Cd·tflPu øeLs EPuT”°u»oL[Ù? EeL∞u ÿ•‹L˚[

Æ[dL‹m.

9. U≤RoLs Gk˘RkR ÿ˚\L∞p J≠UÙ— HtT”j’°u\]o? œ±l◊

RVÙ¨dL‹m.

10. EWjR NjRm GkR AX°p A[ÆPlT”°\’?

(Hz, m/s, dB, W)

 ˘RÙPo ˘NVpTÙ”Ls

1. LÙ°R Rm[oLfim, Ë¤m TVuT”jß Æ˚[VÙh”j ˘RÙ˚X˙T£

RVÙ¨j’ J⁄Y˙WÙ˘PÙ⁄Yo E˚WVÙP‹m.

2. CVt˚L´¤s[ J≠L˚[d ˙Lh”m. CVt˚L´¤s[ J≠

E˚\ÆPeL˚[Ÿm A˚Y Jq˘YÙu±¤m Gk˘RkRl TœßLs

AßoY˚PŸm ˙TÙ’ J≠ ˙RÙufl°\’ Guflm LiP±k’

AhPY˚Q RVÙ¨dL‹m.

3. J≠ G›l◊°u\ Tp˙Yfl Y˚L Æ˚[VÙh”l ˘TÙ⁄sL˚[j

RVÙ¨j’ Yœl©p J⁄ ˘TÙ⁄hLÙh£ SPjR‹m.

4. U≤R]Ùp E⁄YÙdLlThP’m TVeLWUÙ] J≠ HtT”j’Y’UÙ]

J≠ E˚\ÆPeL˚[d LiP±k’ AhPY˚Q RVÙ¨dL‹m.

5. J≠ UÙ—Pu ˘RÙPo◊˚PV NhPeL˚[ J⁄ NhP Yp¤S⁄Pu

˙SoLÙQp SPjß °˚PjR RLYpL˚[ Yœl©p ˘Y∞´P‹m.

6. J≠ UÙ£u æ˚UL˚[d œ±j’ UdLfidœ ÆØl◊Qo˚Y HtT”j’m

—Y˘WÙh•Ls RVÙ¨j’ ˘Y∞´P‹m.
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C˚Rl ˙TÙufl Su\ÙL EW£V ©[Ùv•d A[‹˙LÙ˚X J⁄ ©ÎWh

ApX’ RiΩo œZÙ´≠⁄k’ ˘LÙh”°u\ ˘Up≠V ø˙WÙh-Pj-ßtœ

A⁄˙L ˘LÙi” YW‹m. EtfllTÙolT’ Gu]? Etfl˙SÙdLp

Æ˚[‹L˚[ G›R‹m.

Cf˘NVpTÙ”L∞u YÙ´XÙL øeLs LiP˚PkR ÿ•‹Ls Gu]?
TPm 20.2

TPm 20.1

TPj˚R Etfl˙SÙd°…oLs ApXYÙ? ̇ UÙ˙WÙ ̇ WÙd (Moro Rock ) Gu\

CPjß≠⁄k’ G”jR Ko At◊RUÙ] ◊˚LlTPm. CfN˙LÙR¨L∞u

◊˚LlTPj˚R G”jR’ ˘RÙ˚XÆp ®u\ N˙LÙR¨VÙYÙo. ◊˚LlTPm

G”jR EP˙] ◊˚LlTPjßp LÙi°u\ ˘T¨VYs ™u]p RÙd°

Æ›kRÙs.

AY[’ R˚Xÿ• BLÙVj˚R ˙SÙd° ®™ok’ ®u\’ GR]Ùp?

SÙm £X ˘NVpTÙ”L˚[f ˘Nn’ TÙodLXÙm.

EXokR R˚Xÿ•´p EW£V ©[Ùv•d ˙T]Ù ApX’ A[‹˙LÙ˚Xf

£±V LÙ°Rj ’i”Lfidœ A⁄˙L ˘LÙi”YW‹m. øeLs

EtfllTÙolT’ Gu]?
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£X ˘TÙ⁄hL˚[ Ju˙\Ù˘PÙufl EW—m˙TÙ’ AYt±tœl ©\

˘TÙ⁄hL˚[ DodL CVp°\’.

∏˙Z ˘LÙ”dLlTh”s[ ˘TÙ⁄hL˚[ Jufld˘LÙufl EW£lTÙodL‹m.

Fßl˘T⁄d°V TÌu, GT˚]h Ri”, LiQÙ•jRi”, ©.Æ.£. œZÙn,

∫l◊, Th”, Lm©∞, TÙ≠˘VvPo, EXokR ÿ•, vºp LWi• ÿRXÙ]˚Y.

EeLs LiP±RpL˚[ AhPY˚Q 20.1 Cp ˙NodL‹m.

Y¨˚N £±V LÙ°Rj ’i”L˚[

Gi EWNl TVuT”jßV ˘TÙ⁄hLs Dod°\’ ()
DolTßp˚X (×)

1. LiQÙ•jRi” Th” 

2. GT˚]h Lm©∞ 

3 vºp LWi• TÙ≠˘VvPo ×

4

Cf˘NVpTÙ”L∞u YÙ´XÙL øeLs LiP˚PŸm ÿ•‹ Gu]?

˘TÙ⁄jRUÙ] ˘TÙ⁄hL∞u C˚QL˚[ Jufld˘LÙufl EW—m˙TÙ’

Uh”˙U AYt±tœl ©\ ˘TÙ⁄hL˚[ DolTRtLÙ] ß\u °˚Pd°\’.

EW—m˙TÙ’ ˘TÙ⁄hLfidœl ©\ ˘TÙ⁄hL˚[ DolTRtLÙ]j ß\u

°˚PlT’ GqYÙfl?

ÍXd·flL[Ùp ˘TÙ⁄hLs E⁄YÙdLlTh”s[’. A‘dLs C˚Qk’

ApXYÙ ÍXd·flLs ˙RÙufl°u\]?

A‘Æp A•lT˚Pj ’LsLs ◊˙WÙhPÙuLs, ®ÎhWÙuLs,

GXdhWÙuLs ÿRXÙ]˚Y Bœm. ®ÎhWÙuLs ™u˙]t\Ut\

’LsLs. ◊˙WÙhPÙuLs ˙So™u˙]t\ÿm, GXdhWÙuLs Gßo

™u˙]t\ÿm Es[˚Y Bœm. GkR J⁄ A‘Æ¤m GXdhWÙuLs,

◊˙WÙhPÙuLs B°VYt±u Gi¶d˚L NUUÙ]RÙp A‘dLs

™u˙]t\jßu A•lT˚P´p S”®˚XVÙ]˚YL[Ùœm.

 A‘Æ≠⁄k’ J⁄ GXdhWÙu CZdLlThPÙp AqY‘Æu

™u˙]t\m Gu]?

 A‘Ætœ GXdhWÙu °˚PjRÙ˙XÙ?

GXdhWÙu CZdLlT”m A‘Ætœ ˙So™u˙]t\ÿm GXdhWÙ˚]

Htfld˘LÙsfim A‘Ætœ Gßo™u˙]t\ÿm °˚Pd°\’.

AhPY˚Q 20.1
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£X ˘TÙ⁄hLs Jufld˘LÙufl EW—m˙TÙ’ GXdhWÙu T¨UÙt\m

S˚P˘Tfl°\’. J⁄ ˘TÙ⁄∞≠⁄k’ ˙Y˘\Ùu±tœ GXdhWÙu

UÙt\lT”m˙TÙ’

 ˙So™u˙]t\m °˚Pdœm ˘TÙ⁄s G’?

 Gßo™u˙]t\m °˚Pdœm ˘TÙ⁄˙[Ù?

∏˙Z ˘LÙ”dLlTh”s[ AhPY˚Q˚V ®WlT‹m.

  ˙So ™u˙]t\m Gßo™u˙]t\m

LiQÙ•jRi”

Lm©∞

Th”

AhPY˚Q 20.2

EWNl TVuT”jßV ˘TÙ⁄hL∞u C˚QŸm

AYt±t°˚P˙V GXdhWÙu T¨UÙt\ÿm

˘TÙ⁄hL∞u C˚Q GXdhWÙu T¨UÙt\m

LiQÙ•jRi”, Th” LiQÙ•jRi•tœ GXdh

WÙu -CZl◊ HtT”°\’.

GT˚]h, Lm©∞ Lm©∞dœ GXdhWÙu

CZl◊ HtT”°\’.

WlTo Ri”, Lm©∞

°˚Pdœm ™u˙]t\m

J⁄ ˘TÙ⁄˚[ ™u˙]t\m E˚PVRÙL UÙtflm ˘NVp ™u˙]t\m

A˚PVf ˘NnRp ARÙY’ ™u˙]t\m ˘NnRp (Charging) G]l

T”°\’.

J⁄ ˘TÙ⁄∞p ˙RÙuflm ™u˙]t\m Al˘TÙ⁄∞p A˙R CPjßp

Re°´⁄kRÙp AqY˚LVÙ] ™u˙]t\m ®˚X™uNÙWm (Static
Electricity) G]lT”°\’.

EWN≠u YØVÙL E˙XÙLeL˚[ ™u˙]t\m Es[RÙL UÙt\ CV¤UÙ?

T¨˙NÙßdLXÙm.

J⁄ ̆ Nm◊dLm©, BdNÙ ©˙[”, vºp LWi• ÿRXÙ]Yt˚\d Lm©∞,

Th”, TÙ≠˘VvPo B°V Jq˘YÙu˚\Ÿm TVuT”jß UÙ±UÙ±

EW£Vl ©u]o Jq˘YÙ⁄ ÿ˚\Ÿm ©\ ˘TÙ⁄hL˚[ Dod°u\]YÙ

Gufl T¨˙NÙßdL‹m. Etfl˙SÙdLp Æ˚[‹L˚[ G›R‹m.

EeLfi˚PV ÿ•‹Ls Gu]?

EW—m˙TÙ’ E˙XÙL ˙UtTWl◊ ™u˙]t\U˚P°\’ Gu\Ù¤m A’

™uLPjß B]RÙp ™u˙]t\m ©\ TœßL∞p EP]•VÙLl TW‹°\’.

AR]ÙpRÙu E˙XÙLeL∞p ®˚X™uNÙWm ™u˙]t\m ˙N™dLl

T”°\’.

™u˙]t\m A˚PkR ˘TÙ⁄hLfid°˚P˙V Dol◊ Uh”UÙ S˚P

˘Tfl°\’?
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Etfl˙SÙdœY’ Gu]?

™u˙]t\eL∞u DojRp ˛ ÆXdLpL˚[d œ±j’ øeLs

LiP˚PkR ÿ•‹L˚[ A±ÆVp œ±l˙Th•p ˙NodL‹m.

∏˙Z ·\lT”°u\ ˘NVpTÙ”L˚[f ˘Nn’ TÙodLXÙm.

Fßl˘T⁄d°V CWi” TÌuL˚[ Jufld˘LÙuflj ˘RÙh”d

˘LÙi•⁄dœm ÿ˚\´p ̆ RÙeLÆP‹m. AYt±t°˚P˙V J⁄

˘Up≠V Lm©∞j’¶˚V ˚Yj’ CWi” TÌuL˚[Ÿm

Lm©∞j’¶´p EWN‹m. Lm©∞j’¶˚V G”j’ UÙt±V

©u]o TÌuL˚[ Etfl˙SÙdL‹m.

Ë≠p ˘RÙeLÆPlThP LiQÙ•jRi˚P Th”j’¶VÙp

EW£V ©u]o, ™u˙]t\m A˚PkR ˙Y˘\Ù⁄ LiQÙ•j

Ri˚Pj ̆ RÙeLÆPlThP LiQÙ•jRi•u A⁄°p ̆ LÙi”

YW‹m. Etfl˙SÙdœY’ Gu]?

Ceœ ™u˙]t\m A˚PkR LiQÙ•jRi”Lfidœ

C˚P˙VŸm ™u˙]t\m A˚PkR TÌuLfidœ C˚P˙VŸm

Jufld˘LÙufl ÆXLp HtT”YRtLÙ] LÙWQj˚Rd LXk’

˚WVÙ• ÿ•‹L˚[ G›R‹m.

JjR ™u˙]t\eLs Jufld˘LÙufl ÆXLp A˚P°\’ Gufl

◊¨k’˘LÙs[XÙm ApXYÙ?

˙Y˘\Ù⁄ ˘NVpTÙh˚Pf ˘Nn’ TÙodLXÙm.

˘RÙeLÆPlThP J⁄ LiQÙ•jRi˚P Th”j’¶VÙp EW£

A˙R Th”j’¶´u EW£V Tœß˚Vd LiQÙ•jRi•u

A⁄°p ˘LÙi”Yk’l TÙodL‹m.

TPm 20.3

TPm 20.4

Edubundu Æp PhET Cp Es[ Balloons and Static Electricity
Gu\ Tœß˚Vd LÙQ‹m.
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®˚X™uLÙh•

ReLjRL”Ls

E˙XÙLd ̇ LÙ[m

LiQÙ•dœ”̊ Y

E˙XÙLd LPjß

TPm 20.5

TPm 20.6

™u˙]t\jßu £\l©Vp◊Ls

 ™u˙]t\m Es[ ˘TÙ⁄s ™u˙]t\Ut\ ˘TÙ⁄hL˚[ Dod°\’.

 GßWÙ] ™u˙]t\eLs Jufld˘LÙufl Dod°u\].

 JjR™u˙]t\eLs Jufld˘LÙufl ÆXLp A˚PVf ˘Nn°u\].

CWi” ˘TÙ⁄hLs Jufld˘LÙufl Dod°u\] Gu\Ùp A˚Y

CWi•tœm ™u˙]t\m Ei” Gufl EflßVÙLd ·\ CVXÙ’. B]Ùp

Jufld˘LÙufl ÆXLp A˚PŸm ˘TÙ⁄hLs CWi•tœm J˙W Y˚L

™u˙]t\m Ei” Gufl EflßVÙLd ·\XÙm. AR]Ùp ˘TÙ⁄hLfidœ

™u˙]t\m Ei” Gufl EflßlT”j’YRtLÙ] YØÿ˚\ DojRp ApX,

ÆXLp Bœm.

™u˙]t\j˚R A[Æ”Y’ "·¤m' Gu\ AX°]Ùp Bœm.

™u˙]t\m J⁄ ß˚N´≠ A[‹ Bœm.

J⁄ ˘TÙ⁄s ™u˙]t\m ˘NnVlTh”s[RÙ Gufl GqYÙfl

◊¨k’˘LÙs[XÙm?

®˚X™u˙]t\jßu ÿu≤˚X˚V A±YRtLÙ] L⁄ÆVÙœm

®˚X™uLÙh•.

TPm 20.5 TœjRÙnk’ ®˚X™uLÙh•´u TœßLs G˚Y G]d

œ±dL‹m.

SÙm J⁄ ®˚X ™uLÙh•˚Vj RVÙ¨dLXÙm.

˙R˚YVÙ] L⁄ÆLs : LÙ≠VÙ] ©[Ùv•d œl©, J⁄ ˘Nm◊dLm©,

LÙ°R Ah˚P, A¤™≤Vj RL”Ls (EQ‹l ˘TÙ⁄hLs ˘TÙßVl

TVuT”j’Y’), E±g— œZp, ˘N˙XÙ˙Pl.

RVÙ¨l◊ ÿ˚\

œl©˚V A˚Pj’˚Ydœm ÿ˚\´p LÙ°R Ah˚P˚V ˘Yh•

G”dL‹m. TPjßp LÙiT’ ˙TÙufl LÙ°R Ah˚P´u S”lTœß´p

J⁄ ’˚[ CP‹m. E±g— œZÙ´u £fl Tœß˚Vj ’˚[´u YØVÙLf

˘N¤jßl ˘TÙ⁄jR‹m. E±g— œZÙ´u YØVÙLf ˘Nm◊d Lm©˚Vf

˘N¤jR‹m. CWi” ÿ˚]L˚[Ÿm Y˚[dL‹m. ∏rl Tœß´p TPjßp
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Es[’˙TÙp NU A[‹s[ CWi” A¤™≤Vj RLh”j ’i”L˚[j

˘RÙeL ÆP‹m. ˘N˙XÙ˙Pl TVuT”jß LÙ°R Ah˚P˚Vd œ”˚Y´p

˘TÙ⁄jR‹m.

®˚X™uLÙh•´u ˙UpTœß´p ™u˙]t\m A˚PkR J⁄ LiQÙ•j

RiPÙp ˘RÙP‹m. Etfl˙SÙdœY’ Gu]? RL”Ls ÆX° ®tT’

GR]Ùp?

™u˙]t\U˚PkR J⁄ ®˚X™uLÙh•´u ™u˙]t\j˚R CZdLf

˘NnY’ GqYÙfl?

CRtLÙLd ∏˙Z ˘LÙ”dLlTh”s[Yt±p ˘TÙ⁄jRUÙ]Yt˚\d

LiP±k’ AYt±tœ ˙S˙W () A˚PVÙ[j˚Rd œ±dL‹m.

 NU A[Æp GßWÙ] ™u˙]t\m A∞dL‹m.

 NU A[Æp JjR ™u˙]t\m A∞dL‹m.

 ™u˙]t\Ut\ GT˚]h RiPÙp ˘RÙP‹m.

 J⁄ÿ˚] È™´p ◊˚RdLlThP E˙XÙLd Lm©´u —RkßW

ÿ˚]ŸPu C˚QdL‹m.

J⁄ ˘TÙ⁄∞p ™u˙]t\j˚R S”®˚X BdœYRtLÙ] ˘NVp

™u≤\dLm Gu\ ˘TV¨p A±VlT”°\’.

È™ C˚Ql◊ (Earthing)

J⁄ ˘TÙ⁄˚[ E˙XÙLd LPjß˚Vl TVuT”jß È™ŸPu C˚QlT’

È™ C˚Ql◊ G]lT”°\’. ™u˙]t\ÿs[ J⁄ ˘TÙ⁄˚[ È™

C˚Ql◊ ˘NnŸm˙TÙ’ GXdhWÙuLs È™´p C⁄k’ ˘TÙ⁄∞t˙LÙ

ApX’ ˘TÙ⁄∞p C⁄k’ È™d˙LÙ K• ˘TÙ⁄∞p Es[ ™u˙]t\m

ÿ›Y˚RŸm CZdLf ˘Nn°\’.

È™ GkR ˙SWß¤m GkR A[Æ¤m GXdhWÙuL˚[ Æh”d

˘LÙ”dL˙YÙ Htfld˘LÙs[˙YÙ ˘NnŸm. AR]Ùp È™ GXdhWÙu Ye°

Gufl A˚ZdLlT”°\’. È™ C˚Ql©u œ±¬”  Bœm.

 ˙So™u˙]t\ÿs[ ˘TÙ⁄˚[ È™C˚Ql◊ ˘NnRÙp GXdhWÙu

KhPm Ge°⁄k’ Geœ ˘Np¤m?

 ™u˙]t\m A˚PkR GT˚]h Ri˚Pl È™C˚Ql◊f ̆ NnRÙ˙XÙ?

˘TÙ⁄hLfidœ EW—Rp YØVÙL Uh”UÙ ™u˙]t\m °˚Pd°\’?

®˚X ™uÁiPp (Electrostatic Induction)

J⁄ ˘NVpTÙh˚Pf ˘Nn’ TÙodLXÙm.

˘RÙeLÆPlThP Ko E˙XÙLl Tk˚R ™u˙]t\m A˚PkR ©.Æ.£.

œZÙVÙp ˘RÙP‹m. 20.7 (a).
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Etfl˙SÙdœY’ Gu]?

™u˙]t\m A˚PkR J⁄ ˘TÙ⁄∞u

˘RÙ”Rp YØVÙL ˙Y˘\Ù⁄ ˘TÙ⁄∞p

™u˙]t\m °˚PlT˚Rj ˘RÙ”Rp YØVÙL

Es[ ™u˙]t\m Gufl ·\XÙm. ˘RÙ”Rp

YØVÙL ™u˙]t\m ˘NnRÙp CWi”

˘TÙ⁄hLfidœm J˙W Y˚LVÙ] ™u˙]t\m

°˚Pdœm. ˘RÙ”R¤dœl ©u]o E˙XÙLl

Tk’ ÆXLp A˚PkR’ GR]Ùp Gufl ◊¨kRRpXYÙ? TPm 20.7 (b).

˙U¤m ˙Y˘\Ù⁄ ˙NÙR˚] ˘Nn’l TÙodLXÙm. Gßo ™u˙]t\m

A˚PkR J⁄ Ri˚P J⁄ ®˚X ™uLÙh•´u E˙XÙLd Lm©´u

A⁄°p ˘LÙi” YW‹m. (TPm 20.8 (a)). RL”Ls Jufld˘LÙufl ÆX°

®t°u\] ApXYÙ? RL”Lfidœ ™u˙]t\m °˚PjR’ GqYÙfl?

Gßo ™u˙]t\ÿs[ Ri˚P ®˚X ™uLÙh•´u Lm©dœ A⁄°p

˘LÙi” Y⁄m˙TÙ’ Lm©´u AlTœß´¤s[ GXdhWÙuL˚[

DodœUÙ ApX’ ÆXdœUÙ?

GXdhWÙuLs GlTdLUÙL ÆXœ°u\]?

TPm 20.8 (a) Cu A•lT˚P´p LiP±V‹m.

GXdhWÙuLs ˘Nu\˚PŸm Tœß´p ˙RÙuflm ™u˙]t\m G’?

GXdhWÙuLs ÆXLp A˚PkR Tœß´˙XÙ?

™u˙]t\m A˚PkR Ri˚P ALt±]Ùp ®˚X™uLÙh•´p

Etfl˙SÙdL CV¤m UÙt\m Gu]? TPm 20.8 (b) TœjRÙnk’ EeL∞u

LiP±RpL˚[ A±ÆVp ◊jRLjßp œ±dL‹m.

Cm UÙt\jßtLÙ] LÙWQm Gu]?

GXdhWÙuLs RjRm CPeL∞p LhP˚UdLlT”YRÙp RL”Lfidœd

°˚PjR ™u˙]t\m CZdLlTP‹m RL”Ls Jufld˘LÙufl A⁄°p

YW‹m ˘Nn°u-\].

™u˙]t\m A˚PkR J⁄ LiQÙ•jRi˚P ®˚X™uLÙh•´u

A⁄°p ̆ LÙi” Y⁄m˙TÙ’ ®˚X™uLÙh•´p ™u˙]t\m ̇ RÙuflm

ÿ˚\˚Vl TPm Y˚Wk’ LÙhP‹m.

™u˙]t\m A˚PkR J⁄ ˘TÙ⁄∞u ÿu≤˚X LÙWQUÙL

˙Y˘\Ù⁄ ˘TÙ⁄∞p S˚P˘Tflm ™u˙]t\eL∞u Ufl

J›eL˚Ul◊ ®˚X ™uÁiPp G] A˚ZdLlT”°\’.

ÁiPp YØVÙL J⁄ ®˚X™uLÙh•˚V ®˚XVÙL ™u˙]t\m ˘NnV

CV¤UÙ?

TPm 20.7

(a) (b)

TPm 20.8 (a)

TPm 20.8 (b)
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∏˙Z ˘LÙ”dLlTh”s[ TPeL˚[ Y¨˚NVÙLl TœjRÙnk’ ÿ•‹L˚[

A±ÆVp œ±l˙Th•p G›R‹m.

TPm 20.10

J⁄ ®˚X™uLÙh•˚Vj ÁiPp YØVÙL øiP ̇ SWm ®˚X®tœm

ÿ˚\´p ™u˙]t\m ˘NnRÙp Aßp E⁄YÙY’ ™u˙]t\m

˘NnVl TVuT”jßV ˘TÙ⁄fidœ GßWÙ] ™u˙]t\UÙL

C⁄dœm.

®˚X™uLÙh•˚Vj ÁiPp YØVÙL Gßo™u˙]t\UÙL ™u˙]t\m

˘NnŸm ÿ˚\˚V A±ÆVp œ±l˙Th•p G›R‹m.

J⁄ ®˚X™uLÙh•˚V ™u˙]t\m ˘Nn’ øiP ˙SWm ˚Yjß⁄kRÙp

ARu RL”Ls ˘U’YÙL ˘S⁄e° Y⁄Y˚Rd LÙQXÙm.

G≤p œl©´u A•lTœß˚V ˘Yh• EhTœß´p A¤™≤Vm

RL”L˚[l TPjßp LÙiT’ ˙TÙufl Jh• ˚Yjß⁄kRÙ˙XÙ?

RL”L∞u EhTœß´p ÁiPlT”°u\ ™u˙]t\m G’? RL”L∞u

˘Y∞l Tœß´˙XÙ? TPm 20.10 TœjRÙnk’ LiP±V‹m.

™u˙]t\m A˚PkR ˘TÙ⁄∞u A⁄°p J⁄ E˙XÙLd LPjß˚V

˚YjRÙp ™u˙]t\m A˚PkR ˘TÙ⁄fidœ ˙SWÙL Y⁄°u\ E˙XÙLd

LPjß´u ˙UtTWl©p Gßo™u˙]t\m ÁiPlT”m. Cq GßWÙ]

™u˙]t\eL∞u DojRp LÙWQUÙL ®˚X™uLÙh•´p ™u˙]t\m

øiP ˙SWm ®˚X®tœm. CjRj’Ym TVuT”jß ™u˙Rd°

RVÙ¨dLlTh”s[’.

™u˙Rd° (Capacitor)
TPm 20.11 (a) Cp LÙiT’˙TÙufl ̇ So™u˙]t\m ̆ NnVlThP A Gu\

E˙XÙLj RLh•u A⁄°p B Gu\ E˙XÙLj RLh˚P ˚YdL‹m.

B RL•u A Cu A⁄°¤s[ Tœß´p ÁiPlT”m ™u˙]t\m G’?

ÁWjßp Es[ Tœß´˙XÙ?
TPm 20.11 (a)

                   TPm 20.9

(a)
®˚X™uLÙh•´u

A⁄°p

Gßo™u˙]t\m

A˚PkR Ri”

˘LÙi”YWlT”°\’.

(b)
®˚X™uLÙh•´u

RL”L∞p

Gßo™u˙]t\ÿm ˙Up

Tœß´p

˙So™u˙]t\ÿm

˙RÙufl°\’.

(c)
È™C˚Ql◊

˘NnR˙TÙ’ RL”L∞p

™u˙]t\m Uh”m

CZdLlT”°\’.

(d)
È™C˚Ql◊

ALt\lT”°\’.

(e)
™u˙]t\m A˚PkR

Ri˚P ALt±V˙TÙ’

®˚X™uLÙh•´p

™u˙]t\m GpXÙ

CPeL∞¤m TWÆ

RL”Ls ÆX° ®t°u\]

A B
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TPm 20.11 (b) Cp Es[˚Rl ˙TÙufl B Gu\j RLh˚Pl È™

C˚Ql◊f ˘NnRÙp AjRLh•p ®˚X®tœm ™u˙]t\m G’?

Cq A˚Ul©p ™u˙]t\j˚R øiP ˙SWm ®˚X®fljRXÙm.

ApX’ ˙N™j’ ˚YdLXÙm. CYt±tœ C˚P´p J⁄ ™uUiPXm

E⁄YÙY’ RÙu CRtœd LÙWQm. CqYÙfl ™u˙]t\j˚Rf ̇ N™j’

˚YdL CVp°u\ A˚Ul◊ ™u˙Rd° (Capacitor) Gufl

A˚ZdLlT”°\’.

RL”Lfidœd œ±l©hP TWlT[‹s[ J⁄ ™u˙Rd°´u

™uNÙWj˚R ˙N™lTRtLÙ] ß\˚]d ·h”YRtLÙLj RL”Lfid

°˚P´p ˘TÙ⁄jRUÙ] ™uLÙl◊Ls TVuT”jRlT”°u\]. CqY˚L

VÙ] ™uLÙl◊Ls ˚PGXdh¨d  (Dielectric) G] A˚ZdLlT”°u\].

LÙ°Rm, LÙtfl, TÙ≠˘VvPo ÿRXÙ]Yt˚\ ˚PGXdh¨dœL[ÙLl

TVuT”jRXÙm. ̊ PGXdh¨dœL∞u ̆ TV¨p NÙRÙWQUÙL ™u˙Rd°Ls

A±VlT”°u\]. ™u˙Rd°´u ™u˙]t\m ˙N™lTRtLÙ] ß\u

™u˙Rdœj ß\u Bœm. CRu AXœ @TÙWh (F) Bœm.

1 F = 106  F (˚Ud˙WÙ@TÙWh)

1 F = 1012 PF (¿d˙LÙ@TÙWh)

™u˙]t\jßu TW-Yp

(Distribution of electric charge)

Ko E˙XÙLl ̆ TÙ⁄˚[ ™u˙]t\m ̆ NnRÙp Aßp ™u˙]t\m TW‹Y’

GqYÙfl? ˙YflThP Y•YeL∞p Es[ E˙XÙLl ˘TÙ⁄hL˚[

™u˙]t\m ˘NnR TPeLs RWlTh”s[]. TPjßp LÙQlT”°u\

◊s∞d ˙LÙ•hP Y¨Ls œ±l©”Y’ ™u˙]t\eL∞u TW-Yp Bœm.

TPeL˚[ Etfl˙SÙd° LiP±RpL˚[ G›R‹m.

TPm 20.13
(a) (b) (c)

J⁄ LPjß´p TW‹°u\ ™u˙]t\m ARu ̇ UtTWl©p Uh”˙U

C⁄dœm. ·o˚UVÙ] ÿ˚]L∞p ™u˙]t\jßu A[‹

·”RXÙL C⁄dœm.

TPm 20.11 (b)

A B

Tp˙YflY˚LVÙ]

™u˙Rd°Ls

TPm 20.12
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J⁄ C•RÙe° ˘NVpT”Y’ GqYÙfl Gufl TÙodLXÙm.

C•RÙe° Su\ÙL È™C˚Ql◊ ˘NnVlTh•⁄dœm. £X

˙Y˚[L∞p Y∞UiPXjßp ˙ULeL∞p ™u˙]t\m

˙N™lTRÙL øeLs ◊¨k’s«oLs ApXYÙ?

TPm 20.14

TPm 20.15

C•RÙe°

˘Nm◊jRL”

C•Ÿm ™u]¤m

˙ULeL∞p ™u˙]t\m ˙N™lT

’Pu ̆ RÙPo◊˚PV TX ̇ LÙhTÙ”

Ls S˚Pÿ˚\´p Es[].

AYt±p Htfld˘LÙs[lThP J⁄

Æ[dLUÙœm C’.

R˚W´p C⁄k’ ™L EVWjßp

®˚X˘LÙs°u\ ̇ ULeL∞u ̇ Ut

Tœß œ∞ok’ E˚\k’ T≤j’

LsLs ˙RÙufl°u\]. Bt\p

YÙnkR LÙtfl KhPjßp CqYÙ

\Ù] ’LsLs Ju˙\Ù˘PÙufl

EW£ HtT”m EWÙnÆu YØVÙL

GXdhWÙu T¨UÙt\m S˚P˘Tfl

°\’. GXdh WÙu °˚PdLl˘Tt\

T≤j’LsLs ∏rlTœß´¤m

GXdhWÙuLs CZdLlThP˚Y

˙ULeL∞u ˙UpTœß´¤m

®˚X ˘LÙs°u\]. CqYÙfl

ËtfldLQdLÙ] ·¤m ™u

˙]t\m ˙N™dLlT”°\’.

CjR˚] EVokR A[Æ¤s[

™u˙]t\m ™uLÙlTÙ] LÙt˚\

™uLPjßVÙdLd LÙWQUÙ°\’.

Tß]Ù´WdLQdLÙ] Bm©Vo

™uNÙWm LQl˘TÙ›ßp LÙt±u

YØVÙLd LPlTRu TV]ÙL J∞

˙RÙufl°\’. C’RÙu ™u]p.

Aj’Pu ™L EVokR ̆ YlT®˚X

´p LÙt±p ˙RÙufl°u\ J›e

Lt\ Æ¨Y˚PRp LÙWQUÙL

HtT”m Aßo˙Y C• K˚N.

C•Ÿm ™u]¤m (Thunder and Lightning)
U˚ZdLÙXeL∞p £X˙Y˚[L∞XÙY’ EeL˚[ C•

™u]p TVlT”jß C⁄dLXÙm. ™u]p ̇ RÙuflY’ GqYÙfl

Gufl £kßj’ C⁄d°»oL[Ù? Y∞UiPXjßp ™u˙]t\

ÿs[ ̇ ULeLfidœ C˚P´˙XÙ ™u˙]t\ÿs[ ̇ ULeLs,

È™ B°VYt±tœ C˚P´˙XÙ ˙RÙu\°u\ ™u≤\dL˙U

™u]p G]lT”m.

C•RÙe° (Lightning Conductor)
™u]≠p C⁄k’ TÙ’LÙj’d ˘LÙsYRtLÙ] A˚Ul˚Td

Li”s«oL[Ù?
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˙ULeL∞p ™Ll ˘T⁄U[Æp Gßo™u˙]t\eLs

˙N™dLlT”m˙TÙ’ C•RÙe°´u ·o˚UVÙ] ÿ˚]L∞p

EVokR A[Æp ˙So™u˙]t\m ˙RÙufl°\’. HWÙ[UÙ]

GXdhWÙuLs C•RÙe°´p C⁄k’ È™dœ È™C˚Ql◊

˘NnVlThP Tœß´u YØVÙL K”Y’RÙu CRtœd LÙWQm.

·o˚UVÙ] ÿ˚]L∞p Cm ™u˙]t\jßu ÿu≤˚X˚Vj

˙RÙtflÆdœm ™uUiPXm ˙ULeL∞p C⁄k’ Y⁄°u\

Gßo™u˙]t\j˚R CZdLf ˘Nn°\’. ARu LÙWQUÙL

™u]p ˙RÙuflm „r®˚X CpXÙUp B°\’.

˙ULeL∞p ˙So™u˙]t\m ˙N™dLlThPÙ˙XÙ? G≤p

C•RÙe° GqYÙfl ˘NVpT”°\’? A±ÆVp œ±l˙Th•p

G›R‹m.

˙ULeL∞p ̇ So™u˙]t\m ̇ N™dLlT”°\’ Gu\Ùp ™u]p

C•RÙe°´u ·o˚UVÙ] ÿ˚]L∞p Gßo™u˙]t\m

ÁiPlT”m. CkR ˙SWjßp C•RÙe°´u ◊˚RdLlThPl

Tœß´p ˙So™u˙]t\m ˙N™dLlT”m. ·o˚UVÙ]

ÿ˚]L∞p ™u˙]t\m AR˚]f—t±¤m J⁄

™uUiPXj˚Rj ˙RÙtflÆd°\’. ˙ULeL∞p C⁄k’ CRu

Gp˚X´p Y⁄°u\ ™u˙]t\eL˚[ Cm UiPXm CZdLf

˘Nn°\’.

˙ULeL∞p Gßo™u˙]t\m ˙N™dLlThPÙ˙XÙ?

C•RÙe°´u ◊˚RdLlThPl Tœß´p C⁄k’ ˙R˚YVÙ]

A[Æp GXdhWÙuL˚[ Æh”d ˘LÙ”dL˙YÙ

Htfld˘LÙs[˙YÙ ˘NnYRtLÙL C•RÙe° Su\ÙL

È™C˚Ql◊ ˘NnVlTh”s[’.

ClTÙPjßu BWmTjßp ˘LÙ”dLlTh”s[ ◊˚LlTPjßp

LiP ˘T¨V £fl™´u R˚Xÿ• ˙SWÙL EVok’ ®tT’m

˘RÙPok’ ™u]p RÙd° Æ›kR’m GqYÙfl Gufl C≤

Æ[dLXÙm ApXYÙ?

˙ULl TPXeL∞p ˙N™dLlThP ™u˙]t\m £fl™´u

EP≠p Gßo™u˙]t\j˚Rj Ái•V’. C’ R˚Xÿ•˚V

˙ULlTPXjßtœ Doj’ ˙Up˙SÙd° EVojß ®fljßV LÙh-£-

RÙu TPjßp TÙojR’. ̆ RÙPok’ E⁄YÙ] ™u]p RÙd° £fl™

Æ›kRÙs.

™u]p HtT”m˙TÙ’ Aß≠⁄k’ TÙ’LÙj’d ˘LÙsYRtLÙ]

YØÿ˚\Ls G˚Y?

 ™uL⁄ÆL˚[ CVdL ÿVt£dLd ·PÙ’.

 ≈h•u —Y¨p NÙnk’ ®tLd ·.PÙ’.

˘TgN™u ©WÙeL∞u
(1706 ˛ 1790)

˘TgN™u ©WÙeL∞u 1706

_]Y¨ 17 Cp A˘U¨dLÙÆp

Es[ ˙TÙvhP≤p ©\kRÙo.

CY˙W ™u˙]t\eL˚[

˙So™u˙]t\m Guflm Gßo

™u˙]t\m Guflm ˘TVo

„h•VYWÙYÙo. A˘U¨dLÙÆp

Es[ ©X˘Pp©VÙÆp

’˚Qj R˚XYWÙL C⁄k’s

[Ùo. AYW’ ◊Lr ˘Tt\ ThPm

T\dL Æ”Rp ˙NÙR˚]´p

C⁄k’ ™u]¤dLÙ] LÙWQm

™u˙]t\eL∞u KhP˙U

Gufl Li”©•dLlThP’.
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 _u]p Lm©L∞˙XÙ Lm©fNhPeL∞˙XÙ ©•j’ ®tLd ·PÙ’.

 EVWUÙ] UWjßu ∏˙Z ®tLd ·PÙ’.

 R≤VÙL ®tœm UWjßu ∏˙Z TÙ’LÙl◊ ˙RPd·PÙ’.

™u]≠p C⁄k’ TÙ’LÙj’d ̆ LÙs[ ̇ Yfl Gu˘]u] YØÿ˚\L˚[

Htfld˘LÙs[XÙm? ·”Rp RLYpL˚[j ßWhP‹m.

™u]p RÙd°]Ùp L˚P©•dL˙Yi•V ÿR¤RÆ SPY•d˚LLs

G˚Y˘V]l TÙodLXÙm..

™u]p RÙd°V ST˚W LÙt˙\ÙhPÿs[ J⁄ CPjßp ˙SWÙLl T”dL

˚YdL ˙Yi”m. EP≠p WjRm œ∞ok’ E˚\k’ ˙TÙLÙUp C⁄dL

EPp ÿ›Y’m ˙Rnj’f „˙Pt\ ˙Yi”m. —YÙ£jRp R˚PTPÙUp

C⁄dL ˘NVt˚Lf —YÙNm A∞dL ˙Yi”m. CRVj’•l◊ ®tLÙUp

C⁄dL C˚PÆh” ̆ Sg£p Bt\¤Pu A›jR ̇ Yi”m. EP]•VÙL

U⁄j’YU˚]´p ˘LÙi” ˙NodL ˙Yi”m. CqY˚LVÙ]

„r®˚XL∞p L˚P©•dL ˙Yi•V ÿR¤RÆL˚[d œ±j’ J⁄

U⁄j’Y¨P™⁄k’ ·”Rp RLYpL˚[d ˙LhP±k’ Yœl©p

˘Y∞´P‹m.

ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

 ˘TÙ⁄jRUÙ] ˘TÙ⁄hL∞u C˚QL˚[ Jufld˘LÙufl

EW—m˙TÙ’ AYt±p ®˚X™u˙]t\eLs GqYÙfl

˙RÙufl°u\] Gufl Æ[dL CVp°\’.

 E˙XÙLeL˚[ EW£]Ùp Aßp ®˚X™u˙]t\eLs E⁄YÙY

ßp˚X Guflm ARtLÙ] LÙWQm Gu]˘Yuflm Æ[dL

CVp°\’.

 ™u˙]t\eLfiPu ˘RÙPo◊˚PV ˘NVpTÙ”L∞p D”TP

CVp°\’.

 È™C˚Ql◊, ˘RÙ”Rp YØVÙL ™u˙]t\m, ÁiPp YØVÙL

™u˙]t\m, ™u˙Rd° Rj’Ym ÿRXÙ]˚Y G˚Y˘V] Æ[dL

CVp°\’.

 C•RÙe°´u ˘NVpTÙh˚P Æ[dL‹m ™u]≠p C⁄k’

TÙ’LÙj’d ˘LÙsYRtLÙ] YØÿ˚\L˚[ Au\ÙP YÙrd˚L´p

TVuT”jR‹m CVp°\’.
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Ußl©PXÙm

1. ∏˙Z ˘LÙ”dLlTh”s[ C˚QL˚[ Ju˙\Ù˘PÙufl EW—m˙TÙ’

GXdhWÙu T¨UÙt\m GkRl ˘TÙ⁄∞p C⁄k’ GkRl ˘TÙ⁄∞tœ

S˚P˘Tfl°\’?

a.  LiQÙ•jRi” ˛ Th”j ’¶

b. GT˚]h ˛ Lm©∞

2. ∏˙Z ˘LÙ”dLlTh”s[Ytfls EW—Rp YØVÙL ™u˙]t\m

A˚PV CVXÙR’ G’? GR]Ùp?

BmTo, ©[Ùv•d, BdNÙ©˙[”, ©.Æ.£. œZÙn

3. Su\ÙLl È™C˚Ql◊ ˘NnVÙR C•RÙe°Ls Su˚U˚Vd

LÙh•¤m AßLUÙ] æ˚U˚Vf ˘NnŸm. Cd·t˚\

®VÙVlT”jR‹m.

4. ™u]p Es[˙TÙ’ Aßp C⁄k’ TÙ’LÙj’d ˘LÙsYRtœd

L˚P©•dL ˙Yi•V ÿu˙]tTÙ”Ls G˚Y?

5. J⁄ ®˚X™uLÙh•´u Es˙[ ˚YdLlTh”s[ ˘Nm◊j RLh˚P

ÁiPp YØVÙL øiP ˙SWm ™u˙]t\j˚R ®˚X®flj’m Ko

A˚UlTÙL UÙtflY’ GqYÙfl?

 ˘RÙPo ˘NVpTÙ”Ls

1. —tfll◊\eL∞p Es[ Tp˙Yfl ̆ TÙ⁄hL˚[ Ju˙\Ù˘PÙufl EW£

AYt±tœd °˚Pd°u\ ™u˙]t\m G˚Y˘V]d LiP±k’

G›R‹m.

2. J⁄ ®˚X™uLÙh•˚Vj RVÙ¨j’ ˘NVpTP ˚YdL‹m.

3. Tp˙Yfl Y˚L ™u˙Rd°L˚[ (TV]t\˚Y) T¨˙NÙßj’ AYt±p

TVuT”jRlTh”s[ ˚P GXdh¨dœL˚[d LiP±V‹m.

4. C•RÙe°´u È™C˚Ql◊ TV‡s[RÙLf ˘NnV ˙Yi•V’

GqYÙfl Guflm ARtœj ̇ R˚YVÙ] TWÙU¨l◊ SPj’Y’ GqYÙfl

Guflm LiP±V‹m.
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