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˙R£-V-∏-Rm

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.

_] 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!



Au-TÙ] UÙQ-Yo-L˙[

—t-fll-◊-\e-L˚[ Et-fll-TÙod-L-‹m, ˙NÙR-˚]-L-∞-¤m ˙RPp

˘NVp-TÙ-”-L-∞-¤m D”-TP ˘Nu\ Yœl-◊-L-∞p Ee-L-fidœ

YÙnl◊ °˚Pj-R-Rp-XYÙ? °˚PjR RL-Yp-L-˚[- ÿ˚\-VÙ-Ld

œ±j-’d-̆ LÙs-[-‹m LXk-’-̊ W-VÙ-Pp-Ls Ut-flm Tœj-RÙn-Rp

YØ-VÙ-Ld L⁄j-’-L˚[ A˚P-V-‹m Yœl-T-˚\f ˘NVp-TÙ-”-

Ls Ee-L-fid-œj ’˚Q-◊-¨k-ß-⁄d-œm. A±-Æ-Vp ÿ˚\-L-˚[l

◊¨k’ ̆ LÙs-Y-’-Pu AYt˚\ Au-\ÙP YÙrd-˚L-´p TVu-

T-”j-’-Y-Rt-LÙ] ß\-̊ ]l ̆ Tt-fld ̆ LÙs-Y-Rt-œj ̆ RÙPok’

ÿVt£ ̆ NnV ̇ Yi-”m. Aj-’-Pu CVt-̊ L-̇ VÙ” C˚QkR

TÙo-̊ Y-Ÿm E⁄-YÙL ̇ Yi-”m. C˚Y A˚]j-’m ̇ SW-•-VÙ]

A‡-T-Ye-Ls YØ-VÙ-L-d °˚PdL ˙Yi-”m. ARt-œj ’˚Q-

◊-¨-°u\ Y˚L-´p Cl-TÙ-Pl-◊j-R-Lj-ßp L⁄j-’-Ls ˘Y∞-´-

Pl-Th-”s-[-].

L⁄j-’-⁄-YÙd-Lj-ßtœ ER-‹-°u\ ˙NÙR-˚]-Ls, TPe-Ls Ut-

flm Æ[d-Le-Ls Cl-TÙ-Pl-◊j-R-Lj-ßp Es-[-]. „r-®-˚X-Ls

Ut-flm YÙnl-◊-L-fidœ HtT ˘TÙ⁄j-R-UÙ] ©\ ˘NVp-TÙ-”-L-

˚[-Ÿm Eh-T-”jß Lt-\˚X ˙U¤m C≤-˚U-VÙ-]-RÙL UÙt\

YÙnl◊ Es[’ £k-ßj-’m, Æ]Ùd-Ls G›l-©-Ÿm L⁄j-’-

L-̊ [l TV-‡s[ ÿ˚\-́ p A‘-°-Ÿm B£-̈ -Vo-L-fi-P-‡m EP-u

T´-¤m UÙQ-Yo-L-fi-P-‡m ˙RPp Ut-flm Li-P-±-Rp YØ-

VÙL ÿu-˙]-\-XÙm. Cq-YÙfl Lt-\˚X B]k-R-UÙ] A‡-T-Y-

UÙL UÙt\ Ee-L-fidœ CV-Xh-”m

YÙrj-’d-L-fi-Pu...

ÿ˚]-Yo. ©. H. TÙj-ßUÙ

CVd-œ-]o

Gv.£.C.Bo.•
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Cl ◊j-R-Lj-ßp YN-ßd-LÙLf £X œ±-¬-”-Ls
TVu-T-”j-Rl-Th-”s-[]

TVuT”jRlTh-”s-[].TVuT”jRlTh-”s-[].
AßL YÙ£l-©tœ

(Ußl-©-”-R-¤dœ Eh-T-”jR ̇ Yi-•-V-ßp˚X)

L⁄j’j ̆ R∞-Ætœ ICT YÙnl◊

ÿd-°-V-Lt-\p A˚P-‹-L-∞p Eh-T-”-T˚Y

Ußl-©-P-XÙm

˘RÙPo-̆ N-Vp-TÙ-”-Ls



TX ®\eL∞¤s[ ÈdLs, øXYÙ]m, ˙RÙu± U˚\Ÿm „¨V≤u £Yl◊,

YÙ]Æp≠u ®\eLs ˛ GjR˚] £\lTÙ] ®\eLs!

CkRf £\lTÙ] ®\eLs ˙RÙuflY’ GqYÙfl?

J∞´u ®\l©¨˚L (Dispersion of light)

„¨V J∞˚V J⁄ ÿlThPLm YØVÙLd LPjßÆh” ß˚W´p ÆZf˘Nn’

TÙodL‹m. ß˚W´p ˙RÙuflm ®\eLs G˚Y?

$ FRÙ (Violet)

$ L⁄øXm (Indigo)

$

„¨V J∞ Uh”UÙ CqYÙfl Tœß

®\eL[ÙLl ©¨°\’? SÙm Bn˙YÙm.

ÿlThPLjßp J⁄ PÙof Æ[d°≠⁄k’

Y⁄m J∞˚V ÆZf˘NnRÙ˙XÙ?
„¨V J∞

TPm 6.1
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PÙof Æ[d°u LiQÙ•´p LfljR LÙ°Rj˚R JhP‹m.

LÙ°Rjßu ˚UVlTœß´p J⁄ £±V ’˚[ ˙TÙP‹m.

GßoTdLm J⁄ ß˚W˚V ®fl‹L. PÙof£≠⁄k’ J∞d

Lt˚\˚Vl TPjß¤s[’ ˙TÙufl J⁄ ÿlThPLjßtœf

NÙnYÙL  ÆZf˘NnL. ß˚W´p LÙiT’ Gu]?

123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123

®\eLs A˚Xø[m

(SÙ˙]Ù ¡hP¨p nm)

FRÙ (V) 400 - 440

L⁄øXm (I) 440 - 460

øXm (B) 460 - 500

Tf˚N (G) 500 - 570

UgNs (Y) 570 - 590

BWg— (O) 590 - 620

£Yl◊ (R) 620 - 700

RWlTh”s[ AhPY˚Q˚V BnL, Aßp

$ A˚Xø[m œ˚\YÙ] ®\m G’?

$ A˚Xø[m AßLUÙ]˙RÙ?

$ ÿlThPLm YØVÙL J∞ LPk’ ˘Np¤m˙TÙ’

A˚Xø[m AßL¨lTRt˙LtT ®\eL∞u ÆXLp

GqYÙfl A˚UŸm? AßL¨dœUÙ? œ˚\ŸUÙ?

BnÆ‡˚PV‹m AhPY˚Q´‡˚PV‹m

A•lT˚P´p EeL[’ ÿ•‹L˚[ G›’L.

ÿlThPLjßp NÙnYÙL Æ›m˙TÙ’m ÿlThPLjß≠⁄k’ ˘Y∞˙V

Y⁄m˙TÙ’m J∞dœ ÆXLp HtT”°\’. ÆXL≠u A[‹

A˚Xø[j˚Rl ˘TÙflj’ A˚UYRÙp UÙflThP A[‹L∞p ÆXLp

A˚Pk’ A˚XLs ©¨k’ Y⁄Y˙R ®\l©¨˚LdLÙ]d LÙWQm.

ÿlThPLm YØVÙL J∞ F”⁄Æf ˘Np¤m˙TÙ’ Uh”UÙ ®\l©¨˚L

˙RÙufl°\’? SÙm TÙol˙TÙm.

TPm 6.2

R

V

$ ß˚W´p ˙RÙu±V ®\eLs G˚Y?

$ „¨VJ∞´≠⁄k’ °˚PjR Tœß ®\eLs ApXYÙ ß˚W´p

˙RÙu±V’?

Ju±tLßLUÙ] ®\eLs C˚Qk’ ˙RÙuflm J∞ ·h”J∞

(Composite light).

·h”J∞ ARu Tœß ®\eL[ÙLl ©¨Ÿm ®Lr‹ ®\l©¨˚L

(Dispersion). ®\l©¨˚LVÙp ˙RÙuflm ®\eL∞u ÿ˚\VÙ]

Y¨˚N ®\UÙ˚X (Visible spectrum) G]lT”m.

TPm 6.2 Etfl˙SÙdœ

$ ® \ l © ¨ ˚ L ´ ] Ù p  G k R  ® \ m  A ß L  A [ ‹  Æ X L p

A˚PkR’?

$ GkR ®\jßtœd œ˚\kR A[‹ ÆXLp?

$ ®\eL∞u ÆXLp UÙflTPd LÙWQ˘Uu]?

AhPY˚Q 6.1
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-

$ J∞dLßoLs J⁄ øoj’∞´u YØVÙLd LPk’

˘Np¤m˙TÙ’ GjR˚] ÿ˚\ ÆXLp A˚PkR’?

$ ÿ›ALGß˘WÙ∞l˙TÙ?

$ YÙ]Æp≠u ˘Y∞lTœß´p LÙQlT”m ®\m G’?

$ EsTœß´˙XÙ?

TPm 6.3

TPm 6.4

YÙ]Æp≠u Æp Y•Ym

YÙ]Æp≠u ˚UVj˚RŸm

TÙo˚YVÙ[˚WŸm C˚Qdœm

˙LÙ” TÙo˚Yd˙LÙ”. øoj

’∞L∞p Æ›m LßoLs

TÙo˚Yd ̇ LÙh•tœ C˚QVÙL

C⁄jRp ˙Yi”m. øoj’∞L∞

≠⁄k’ ˘Y∞Y⁄°u\ Jq

˘YÙ⁄ ®\dLßoLfim TÙo˚Yd

˙LÙh”Pu 40.8 •°¨ ÿRp 42.7
•°¨ Y˚W C˚P˙V œ±l©hP

˙LÙQj˚Rj ˙RÙtflÆd°\’.

Cßp AßL ̇ LÙQ A[‹ 42.7o

˙RÙtflÆdœm £Yl◊ YÙ]

Æp≠u ˘Y∞lTœß´¤m

œ˚\kR ˙LÙQ A[‹ 40.8o

˙RÙtflÆdœm FRÙ EsTœß

´¤m LÙQlT”°\’.

YÙ]Æp (Rainbow)
øeLs YÙ]Æp˚X EtfllTÙojR’iPpXYÙ?

Su\ÙLf „¨VJ∞ Es[˙TÙ’ „¨V‡dœ Gßoß˚N´p

Y∞UiPXjßp RiΩ˚Wl ¿f£V•j’l TÙodL‹m. Gu]

Etfl˙SÙdœ°»oLs? J∞´u ®\eLs ˙RÙu±VRpXYÙ?

°˚PjR ®\UÙ˚X˚V YÙ]Æp≠u ®\eLfiPu Jl©”L.

$ GkR ˙SWeL∞p YÙ]Æp ˙RÙuflm?

$ YÙ]Æp °Zd˙L ˙RÙuflm˙TÙ’ „¨Vu Geœ

C⁄dœm?

$ ˙Ut˙L YÙ]Æp ˙RÙuflm ˙TÙ˙RÙ?

„¨V J∞ Y∞UiPXjß¤s[ øoj’∞L∞p Æ›m˙TÙ’

˙RÙuflm ®\l©¨˚LVÙp YÙ]Æp ˙RÙufl°\’ Gufl

˘R¨kß⁄d°»oL[pXYÙ.

øoj’∞L∞u YØVÙLd LPk’ ˘Np¤m „¨VJ∞dœ GqYÙfl

®\l©¨˚L ˙RÙufl°\’?

„¨VJ∞ øoj’∞L∞u YØVÙLd LPk’ ˘Np¤m˙TÙ’

ÆXL¤m ÿ›ALGß˘WÙ∞l◊m A˚P°\’. J˙W ®\jßp

LÙQlT”m GpXÙ ’∞Lfim J⁄ YhPÆp≠p C⁄lT’

˙TÙufl SUdœ ˙RÙufl°\’. CqYÙfl ˘Y∞lTœß´p

£Yl◊m EsTœß´p FRÙ‹m ©\ ®\eLs A˚X

ø[eL˚[l ˘TÙflj’ CYt±t°˚P˙V LÙQlT”°\’.

TPm 6.4 I Etfl˙SÙd°Ÿm RWlTh”s[ RLYpL˚[l

TœlTÙn‹ ̆ Nn’m ∏˙Z RWlTh”s[ Æ]ÙdLfidœ Æ˚PV∞.

V

R
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„¨Vu ˘RÙ”YÙ]jßtœ A⁄˙L C⁄dœm˙TÙ’ SÙm YÙ]Æp≠u

AßLl TœßL˚[d LÙQXÙm. BLÙVÆUÙ]jß≠⁄k’ TÙodœm˙TÙ’

YÙ]Æp˚X YhP Y•Yjßp LÙQXÙm. „¨Vu ˘RÙ”YÙ]jß≠⁄k’

™L EVWjßp C⁄dœm˙TÙ’ YÙ]Æp˚X LÙQÿ•VÙ’.

TÙo˚Y J∞˚Vd œ±j’m Aß¤s[ Tœß ®\eL˚[d œ±j’m øeLs

˘R¨k’˘LÙiºoLs ApXYÙ?

·h” J∞´u Tœß ®\eL˘[pXÙm C˚QkRÙp ¡i”m ·h” J∞

°˚PdœUÙ? J⁄ ˘NVp ˘Nn’ TÙol˙TÙm.

TÙo˚Y øh•l◊

J⁄ LÙh£ SU’ ÆØj ß˚W´p

0.0625s 
1 s

16
⎛ ⎞
⎜ ⎟⎝ ⎠  ˙SWjßtœ

®˚Xjß⁄dœm. Ck®Lr‹ TÙo˚Y

øh•l◊ Bœm (Persistence of
vision). 0.0625 Æ]Ù•Lfidœs

Ju±tLßLUÙ] LÙh£L˚[l

TÙojRÙp AYt±u ˘RÙPof£VÙ]

TÙo˚Y EQo‹ Li¶p HtT”m.

TPm 6.5

TPm 6.6

®\eL∞u ¡h•˚Ql◊

ÿlThPLm YØVÙLd ·h” J∞˚Vd LPk’ ˘NpX

A‡Ußj’ ß˚W´p ARu Tœß ®\eL˚[ ÆZf˘NnL.

C˚QVÙ] ̇ Y˘\Ù⁄ ThPLj˚R G”j’ A•lTœß (Base)
˙Up˙SÙd° Y⁄UÙfl TPjßp LÙh•´⁄lT’ ̇ TÙufl ÿRp

ÿlThPLj˙RÙ” C˚Qj’ ̊ YdL‹m. Cl˙TÙ’ ß˚W´p

LÙiT’ Gu]?

$ ÿRp ÿlThPLjßu YØVÙLf ˘Nu\ J∞dœ

®LrkR’ Gu]?

$ CWiPÙY’ ÿlThPLm YØVÙLf ˘Nu\ ˙TÙ˙RÙ?

˙Y˘\Ù⁄ ˘NV≠˚]f ˘Nn’ TÙol˙TÙm.

·h” J∞´¤s[ Tœß ®\eL˚[ A˙R Y¨˚N´¤m

Æ°Rjß¤m Rh•p YiQm È£ ®ÎhP≤u

YiQlTmTWm ˘NnVj ˘R¨ŸUpXYÙ?

$ YiQlTmTWj˚R ˙YLUÙLf —Ztflm˙TÙ’ GkR

®\jßp LÙQlT”°\’?

$ LÙWQm Gu]?

0.0625 Æ]Ù•Lfidœs  YiQlTmTWjßu H›

®\eL∞¤s[ ®\dLßoLfim ˘RÙPok’ ÆØjß˚W´p

Æ›Yß]Ùp Rh” ˘Yi˚UVÙLd LÙQlT”°\’.

Li¶u TÙo˚Y øh•l◊ Gu\ £\l©]ÙXÙœm ®ÎhP≤u

YiQlTmTWm ˘Yi˚UVÙLd LÙQlThP’. TÙo˚Y

øh•l©tœ AßL G”j’dLÙh”L˚[d LiP±k’ G›’L.

$ ˙YLUÙLf —Ztflm æTkRjßu TÙ˚R YhPY•Æp

˙Rufl°\’.

$

H› ®\eLs C˚QŸm˙TÙ’ Uh”UÙ ·h” J∞

°˚Pd°\’?
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£Yl◊

Tf̊ N

£VÙu

øXm

Y̆s̊ [U_kRÙ

UgNs

TPm 6.7

TPm 6.8

IT @ School  Edubuntu
Æp PhET ¤s[ Colour
vision Gu\ Tœß˚Vd

LÙiL.
AhPY˚Q 6.2

ÿRu˚U ®\eLfim CWiPÙm®˚X ®\eLfim

(Primary and secondary colours)

Íufl PÙof—L∞u J∞ E™›m Tœß˚V  Tf˚N, øXm,

£Yl◊ LiQÙ•d LÙ°ReL[Ùp ˘TÙßŸeLs. J⁄

C⁄[Ù] A˚\´p ˚Yj’ CYt˚\ J∞Wf˘Nn’

TPjßp LÙiT’ ˙TÙufl J∞ Ju˙\Ù˘PÙufl

C˚QŸUÙfl ˘Ys˚[ ®\f—Y¨p ÆZf˘NnL.

$ Íufl ®\eLfim C˚QŸm Tœß´p GkR ®\m

LÙQlT”°\’?

Tf˚N, øXm, £Yl◊ ̇ TÙu\ J∞´u ®\eLs C˚QŸm

˙TÙ’m ·h” J∞ ˙RÙuflm Gufl ˘R¨kRRpXYÙ?

$ Tf˚NŸm øXÿm C˚QŸm Tœß´p ˙RÙuflm

®\m G’?

$ øXÿm £Yl◊m C˚QŸm˙TÙ˙RÙ?

$ Tf˚NŸm £Yl◊m C˚QŸm Tœß´p °˚Pdœm

®\˙UÙ?

Tf˚N, øXm, £Yl◊ LiQÙ•d LÙ°ReL˚[ UÙt±

TßXÙLl ©\ ®\eLs ̆ LÙiP LiQÙ•d LÙ°RjRÙp

PÙof£˚] ˘TÙßkR ©u]o J∞ Ju˙\Ù˘PÙufl

LXdœm T• —Y¨p ÆZf˘Nn’ Tf˚N, øXm, £Yl◊

®\eL˚[j ˙RÙtflÆdL CV¤UÙ Gufl Bn‹

˘NnV‹m.

©\ ®\eL˚[ C˚Qj’ Tf˚N, øXm, £Yl◊ ®\eL˚[j ˙RÙtflÆdL

CVXÙ’ Gufl ˘R¨kRRpXYÙ?

Tf˚N, øXm, £Yl◊ ®\eL˚[l ˘TÙ⁄jRUÙLf ˙Noj’ ·h”

J∞˚V˙VÙ ©\ ®\eL˚[˙VÙ ˙RÙtflÆdL ÿ•Ÿm. B]Ùp

©\ ®\eL˚[f C˚Qj’ Tf˚N, øXm, £Yl◊ ®\eL˚[j

˙RÙtflÆdL ÿ•VÙ’. G]˙Y CkR ®\eL˚[ ÿRu˚U ®\eLs

Gu°˙\Ùm.

J˙W æÆWjß¤s[ ÿRu˚U ®\eL∞p H˙R‡m CWi˚P C˚QjRÙp

°˚Pdœm ®\eLs CWiPÙm®˚X ®\eLs.

˘NnR ˘NV≠u A•lT˚P´p AhPY˚Q˚V ÿ›˚UVÙdœL.

ÿRu˚U ®\eLs    CWiPÙm®˚X ®\eLs

Tf˚N + £Yl◊ UgNs

£Yl◊ + .................. U_kRÙ

............... + ................. £VÙu
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L˚P´≠⁄k’ TÙojR

˙TÙ’ C’ L”møX

®\jß≠⁄kR˙R. GqYÙfl

CRu ®\m UÙ±V’?

®Wl◊ ®\eLs (Complementary colours)

CWiPÙm®˚X ®\eLfiPu ˙Y˙\RÙY’ ®\eL˚[f ˙NojRÙp ·h”

J∞ °˚PdœUÙ? BnL.

øXm, UgNs ®\eLs C˚QŸUÙfl ˘Ys˚[ ®\f—Y¨p ÆZf˘NnV‹m.

CWi” ®\eLfim C˚QŸm CPjßp GkR ®\m ̇ RÙu±V’? CRtLÙ]d

LÙWQm Gu]?

$ U_kRÙ, Tf˚N ®\eL˚[l TVuT”jß ˘NV˚X ¡i”m ˘NnL.

°˚Pdœm ®\m G’?

$ £VÙ‡m, £Yl◊m TVuT”jß]Ùp GkR ®\m °˚Pdœm?

øXm, UgNs ®\eL∞p øXm ÿRu˚U ®\m Gufl ˘R¨ŸUpXYÙ?

UgN∞p Es[ ÿRu˚U ®\eL[Ù] £Yl◊m Tf˚NŸm øX®\j˙RÙ”

C˚QŸm˙TÙ’ ·h” J∞ °˚PdœUpXYÙ. C’˙TÙufl U_kRÙ‹m

Tf˚NŸm C˚QŸm˙TÙ’m ·h” J∞ °˚PjR’ GqYÙ˘\ufl A±ÆVp

œ±l˙Th•p G›’L.

CWi” ®\eLs C˚QŸm˙TÙ’ ·h” J∞ °˚PjRÙp A˚Y

Ju˚\˘VÙufl ®Wl◊ ®\eL[Ùœm.

J⁄ ÿRu˚U ®\ÿm CWiPÙm®˚X ®\ÿm C˚Qk’ ·h” J∞

°˚PjRÙp AkR CWi” ®\eLfim Ju˚\˘VÙufl ®Wl◊

®\eL[Ùœm.

®\m ®Wl◊ ®\m °˚Pdœm J∞

Tf˚N U_kRÙ ..........

.......... øXm ·h” J∞

£Yl◊ .......... ·h” J∞

TPm 6.9

TPm 6.10

AhPY˚Q 6.3

TPm 6.9 I Etfl˙SÙdœL. C’˙TÙu\ A‡TYeLs EeLfidœd

°˚Pjß⁄d°\RÙ? LÙWQm Gu]? SÙm BWÙn˙YÙm.

J∞ F”⁄YÙR ˘TÙ⁄hL∞u ®\m (Colour of opaque objects)

J⁄ C⁄[Ù] A˚\´p ̇ U˚N ¡’ £Yl◊ ®\d

LÙ°Rj˚R ˚YdL‹m. PÙof J∞˚Vf £Yl◊d

LÙ°Rjßp NÙnYÙL ÆZf˘NnL. £Yl◊d

LÙ°Rjßtœ ̇ SWÙL TPjßp LÙh•´⁄lT˚Rl

˙TÙufl J⁄ ˘Ys˚[d LÙ°Rj˚Rl

©•dL‹m.

$ £Yl◊d LÙ°Rjß≠⁄k’ Gß˘WÙ∞dœm

®\m G’?

$ AkR ®\m Æ›m˙TÙ’ ˘Ys˚[d

LÙ°Rm GkR ®\jßp LÙQlThP’?
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Tf˚N, øXd LÙ°ReLs TVuT”jß BnÆ˚] ¡i”m ̆ NnL.

CkR ®\eLs ˘Ys˚[d LÙ°Rjßp Æ›m˙TÙ’ Gk˘RkR

®\eLs Gß˘WÙ∞dLlT”°u\]?

$ J⁄ J∞ F”⁄YÙR ˘TÙ⁄s Gß˘WÙ∞dœm ®\jßtœm

˘TÙ⁄∞u ®\jßtœm C˚P˙V Es[ ˘RÙPo◊ Gu]?

˘Ys˚[d LÙ°Rjßp £Yl◊ J∞˚V ÆZf˘NnV‹m.

$ LÙ°Rm GkR ®\jßp LÙQlT”m?

$ Tf˚N, øX ®\eL˚[ ÆZf˘NnŸm ˙TÙ˙RÙ?

$ GpXÙ ®\eL˚[Ÿm Gß˘WÙ∞d°u\ ˘TÙ⁄∞u ®\m

Gu]?

$ J⁄ ˘TÙ⁄s J⁄ ®\j˚RŸm Gß˘WÙ∞dLÆp˚X G≤p

A’ GqYÙfl LÙQlT”m?

J⁄ J∞ F”⁄YÙR ˘TÙ⁄∞u ®\m A’ Gß˘WÙ∞dœm

®\j˚Rl ˘TÙflj’ A˚UŸm. J⁄ ˘TÙ⁄s „¨V J∞´p

Gß˘WÙ∞dœm ®\˙U ARu CVpTÙ] ®\m. ˘Ys˚[ ®\l

˘TÙ⁄s J⁄ ®\j˚RŸm EhLYWÆp˚X. Aßp Æ›°u\

GpXÙ ®\eL˚[Ÿm Gß˘WÙ∞dLf ˘Nn°\’. C’ ˙TÙufl J⁄

˘TÙ⁄s ·h” J∞´¤s[ GpXÙ ®\eL˚[Ÿm EhLYo°\’

G≤p A’ L⁄˚UVÙLj ˙RÙuflm.A’ J⁄ ®\j˚RŸm

Gß˘WÙ∞lTßp˚X.

J⁄ J∞ F”⁄YÙR ˘TÙ⁄∞p Æ›°u\ YiQ

J∞´≠⁄k’ Gß˘WÙ∞j’ Y⁄m ®\jßp SÙm AkRl

˘TÙ⁄˚[ LÙi°˙\Ùm Gufl ◊¨kRRpXYÙ? ·h” J∞´p

TÙodœm˙TÙ˙R ˘TÙ⁄∞u Ei˚UVÙ] ®\j˚Rj

˘R¨k’˘LÙs[ ÿ•Ÿm. ˘Yq˙Yfl YiQ Æ[dœL∞p

˚Yjß⁄dœm ’¶L∞u Ei˚UVÙ] ®\j˚Rj ˘R¨k’

˘LÙs[ÙUp ˙TÙ]RtLÙ]d LÙWQm ◊¨kR’ ApXYÙ?

·h” J∞´¤s[ J⁄ ˘TÙ⁄∞≠⁄k’

GkR ®\m Gß˘WÙ∞j’ Y⁄°\˙RÙ ,

A’˙Y AkRl ˘TÙ⁄∞u ®\m.

J∞ F”⁄‹m ˘TÙ⁄sL∞u ®\m

(Colour of transparent objects)

J∞˚V F”⁄Æf ˘NpX A‡Ußdœm ˘TÙ⁄sL[Ùœm J∞

F”⁄‹m ˘TÙ⁄sLs. AYt±u ®\m GR˚]l ˘TÙflj’

A˚UŸm? BWÙn˙YÙm.

J⁄ PÙof£≠⁄k’ ˘Y∞Y⁄m ·h” J∞˚Vl Tf˚N ®\

Y•lTÙu (Colour filter) YØVÙL ˘Ys˚[ ®\f —Y¨p

ÆZf˘NnL.

®\™Ls

£VÙu, U_kRÙ, UgNs B°V

®\eL∞¤s[ ®\™Ls (Pigment)
TVuT”jß˙V ©\ ®\eLs ˙RÙt

flÆdLlT”°u\]. G]˙Y C˚Y

Íuflm ®\™L∞u ÿRu˚U

®\eLs Gufl A±Vl T”°u\].

®\™Ls ARu ®\jß¤s[ ®\j˚R

Uh”˙U Gß˘WÙ∞j’ ©\ ®\eLs

A˚]j˚RŸm EhLYo°u\].

G”j’dLÙhPÙL  ·h” J∞´¤s[

£Yl◊ ®\j˚R EhL YW‹m Tf˚N,

øX ®\eL˚[ Gß˘WÙ∞dL‹m

˘NnŸm ®\™ £VÙu ®\jßp

LÙQlT”m. C’ ˙TÙufl UgNs

®\™ øXj˚RŸm U_kRÙ Tf˚N˚V

Ÿm EhLYo°u\].

£VÙu, UgNs ®\eL∞¤s[ ®\

™Ls LXk’s[RÙLd L⁄’˙YÙm.

£VÙu ®\™ £Yl©˚]Ÿm

UgNs ®\™ øXj˚RŸm EhLYo

°u\]. G]˙Y UgNs, £VÙu

®\™L∞u NU A[Æ¤s[ LX˚Y

Tf˚N˚V Gß˘WÙ∞dL‹m A’

Tf˚N ®\jßp LÙQlTP‹m ˘Nn

°\’. £VÙu, U_kRÙ, UgNs ®\™

L˚[f NU A[Æp LXkRÙp A’

GpXÙ ®\eL˚[Ÿm EhLYoYRÙp

A’ L⁄l◊ ®\jßp LÙQlT”°\’.
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$ —Y¨p Æ›kR J∞´u ®\m G’?

·h” J∞´¤s[ ©\ ®\eL˚[˘VpXÙm ®\ Y•lTÙu EhLYokR’ ApXYÙ

CRtœ¨Vd LÙWQm?

·h” J∞´¤s[ GkRl Tœß ®\j˚R J⁄ J∞ F”⁄‹m ˘TÙ⁄s

LPjßÆ”°\˙RÙ, A˙R ®\jßp AkRl ̆ TÙ⁄s LÙQlT”m. J⁄ J∞ F”⁄‹m

˘TÙ⁄s GpXÙ ®\eL˚[Ÿm F”⁄Æf ˘NpX A‡UßjRÙp AkRl ˘TÙ⁄s

®\™u±d LÙQlT”m. Án˚UVÙ] ø⁄dœ ®\™pXÙRRtœd LÙWQm Gu]?

A±ÆVp œ±l˙Th•p G›’L.

TPm 6.11

$ £Yl◊l ÈÆ˚] UgNs ®\ Y•lTÙu YØVÙLl

TÙojRÙp GkR ®\jßp LÙQlT”m.

$ Tf˚N ®\ Y•lTÙ˚]l TVuT”jß]Ù˙XÙ?

$ Tf˚N, £Yl◊ ®\ Y•lTÙuL˚[ C˚Qj’ ̊ Yj’ ·h”

J∞˚Vd F”⁄Yf˘Nn’ ˘Ys˚[d LÙ°Rjßp

ÆZf˘NnVlT”°\’. ÿ•‹ Gu]?

„¨VdLßoL∞p TÙo˚Y J∞ ApXÙR ˙Y˘\RÙY’ LßoLs

APe°Ÿs[]YÙ?

SÙm BWÙn˙YÙm.

„¨V ®\UÙ˚X (Solar spectrum)

TPj˚R Etfl˙SÙdœL.

$ „¨V ®\UÙ˚X´p £Yl◊Pu ˙Nok’ C⁄lT’m £Yl˚TÆP A˚Xø[m

AßLUÙ]’UÙ] Lßo G’?

$ FRÙ˚Y ÆP A˚Xø[m œ˚\YÙ]’m FRÙ˙YÙ” ˙Nok’ C⁄lT’UÙ]

Lßo G’?

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

V
I
B
G
Y
O
R

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

V
I
B
G
Y
O
R

UgNs £Yl◊

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

V
I
B
G
Y
O
R

øXm

®\ Y•lTÙu

£X œ±l©hP ®\eL˚[ Uh”m

F”⁄Y A‡Ußdœm  ˘TÙ⁄s

L[Ùœm ®\ Y•lTÙuLs. Tf˚N,

øXm, £Yl◊ ®\ Y•lTÙuLs

AR]Ru ®\eL˚[ Uh”m

F”⁄Yf ˘NnŸm ˙TÙ’ UgNs,

U_kRÙ, £VÙu ®\ Y•lTÙuLs

AYt±u Tœß ®\eL˚[Ÿm

F”⁄Yf ˘Nn°u\].

A˚Xø[m œ˚\k’ Y⁄°\’

ALf£Yl◊ ◊\FRÙ

1mm 700 nm 400 nm 1nm

TPm 6.12

R V
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™uLÙkR
®\UÙ˚X

(Electromagnetic
spectrum)

$ „¨Vd LßoL˚[ ÿlThPLm YØVÙL A‡l©V ˙TÙ’ TÙodLÿ•VÙR

ÿd°Vd LßoLs G˚Y?

„¨V ®\UÙ˚X´p Es[ LßoLs A˚]j’m ™uLÙkR ®\UÙ˚X

(Electromagnetic spectrum) Gu\±VlT”°u\ TWkR ®\UÙ˚X´u TœßL[Ùœm.

™uLÙkR ®\UÙ˚X´p Es[ ©\ LßoLs G˚Y˘Vufl TÙol˙TÙm.

TPm 6.13 I Etfl˙SÙdœL.

˙W•˙VÙ A˚XLs
$ EVokR Aßo˘Yi ˘LÙiP˚Y

(VHF) ˙W•˙VÙ J≠TWl©tœl TVu

T”°\’.

$ ™L EVokR (ultra high) Aßo˘Yi

˘LÙiP˚Y (UHF) ˘RÙ˚XdLÙh£

J∞TWl©tœl TVuT”jRlT”°\’.

˚Ud˙WÙ A˚XLs

$ ˙WPÙo, A˚X˙T£ ˙TÙu\

˚Y´p TVuT”jRlT”°\’.

$ ˚Ud˙WÙ A˚X KY≤p

TVuT”jRlT”°\’.

X LßoLs

$ N˚RlTœßL∞p ’˚[j’

˘Np¤m ß\u ̆ LÙiP’.

$ G¤m◊L∞p TÙßl◊, ˘RÙØpj

’˚\´p œZÙnL∞u ˘Y•l◊

˙TÙu\˚Y LiP±V ER‹°\’.

$ DNA ˚Y ©¨lTRÙp A[‹d

LßLUÙ] TVuTÙ” ◊tfl˙SÙndœ

LÙWQUÙ°\’.

LÙUÙ LßoLs

$ RÙYW ˘NpL∞u AØÆtœd

LÙWQUÙ°\’.

$ A‘ ˘Y•jR≠u ˙TÙ’

GWÙ[UÙL ̆ Y∞Y⁄°\’.

$ ◊tfl˙SÙn £°h˚Ndœl TVu

T”jRlT”°\’.

$ Afl˚Y£°h˚Nd L⁄ÆL∞p

°⁄™L˚[ AØlTRtœl TVu

T”jRlT”°\’.

ALf£Yl◊
$ ˘YlTU˚PkR ̆ TÙ⁄sL∞¤s[

ÍXd·flL∞u AßoÆ]Ùp
˘Y∞Y⁄°\’.

$ „¨V J∞´u ˘YlTjßtœd
LÙWQUÙ°\’.

$ ˘RÙ˚X ÁWd Lh”lT”j’m
L⁄Æ, CWÆp TP˘U”dœm
◊˚LlTPd L⁄Æ CYt±p
TVuT”jRlT”°\’.

TÙo˚Y J∞

$ TÙo˚Y EQof£ HtT”°\’.

$ J∞˚Vd œÆVf ˘NnYRÙp

Bt\p EtTjßdœ ER‹°\’.

$ „¨V ™uLXjßp TVuT”j

RlT”°\’.

◊\FRÙ

$ K˙NÙu A”d°]Ùp EhLYWl

T”T˚Y.

$ ˙RÙ≠p ˚YhP™u D EtTjß

˘NnV ER‹°\’.

$ ˙RÙp ◊tfl˙SÙndœd LÙWQ

UÙœm Lßo.

$ AßL A[‹ Li¶p Æ›Y’

LÙh£˚V TÙßdœm.

˙W•˙VÙ A˚XLs ˚Ud˙WÙ A˚XLs ALf£Yl◊
TÙo˚Y

J∞
◊\FRÙ X Lßo LÙUÙ Lßo

 0
.1

 m

1m
m

70
0n

m

40
0n

m

1 
nm

10
-3
 n

m

TPm 6.13

A˚Xø[m œ˚\°\’

Aßo˘Yi AßL¨d°\’
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$ ™uLÙkR ®\UÙ˚X´p Aßo˘Yi AßLUÙ] A˚X G’?

Aßo˘Yi œ˚\kR˙RÙ?

$ ˘YlTj˚R E⁄YÙdœm Bt\p YÙnkR A˚XLs G˚Y?

„¨Vu U˚\Ÿm˙TÙ’ ˙Ut˙L LP¤dœ A⁄˙L £YlTÙY˚R øeLs

LY≤jß⁄l¿oLs.

CRtLÙ]d LÙWQm Gu]?

J∞f£R\p (Scattering of light)

TPm 6.14

È™

„¨VdLßoLs

TPm 6.15

J∞ TV¶lT’ ̇ So˙LÙh•p G≤‡m YœlT˚\´¤m ≈h•tœs˙[Ÿm

TLp ˙Y˚[L∞p J∞ Y⁄°\RpXYÙ.  GlT• Gufl £kßj

ß⁄d°»oL[Ù?

„¨V J∞ Y∞UiPXm YØVÙLd LPk’ ˘Np¤m˙TÙ’ J∞dLßoLs

Y∞UiPXjß¤s[ ÷i’LsL∞p ˙UÙß Gß˘WÙ∞d°u\ TPm

RWlTh”s[’.

$ CkR Gß˘WÙ∞l◊ GkR Y˚L? J›eLÙ]RÙ

J›eLt\RÙ?

$ „¨V J∞ GpXÙ CPjßtœm TW‹YRtœ

CjR˚LV Gß˘WÙ∞jRp LÙWQUÙ°\RÙ?

LXk’˚WVÙ”L.

J∞ CqYÙfl Gß˘WÙ∞dœm ®Lr˙Y J∞f£R\p.

J∞´u J›eLt\’m ÿ›˚U A˚PVÙR’UÙ]

Gß˘WÙ∞jR˙X J∞f£R\p.

„¨V J∞´u Tœß ®\eLfidœf £R\p HtT”Y’

J˙W A[ÆXÙ? TÙodLXÙm.
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J⁄ N’W Y•Y TÙjßWjßp ÿdLÙp A[‹ øo G”dL‹m. TPjß¤s[’

˙TÙufl PÙof£≠⁄k’ Y⁄m J∞dLßoL˚[l TÙjßWjß¤s[ ø¨u YØVÙL

J⁄ ß˚W´p ÆZf˘NnV‹m. ≠hP⁄dœ 2 g Gu\ A[Æp ˙NÙ•Vm

R˙VÙNp˙Th˚P TÙjßWjß¤s[ RiΩ¨p L˚WdL‹m. Aßp Ju˙\Ù

CWi˙PÙ ’∞ ˚ah˙WÙœ˙[Ù¨d A™Xj˚R Ft\‹m. L˚WN≠¤m

ß˚W´¤m J∞dœj ˙RÙuflm UÙflR≠u Y¨˚N˚V Etfl˙SÙdœeLs.

TPm 6.16

$ L˚WN≠p ÿR≠p GkR ®\m TWÆV’?

$ ß˚W´p TÙojR ®\UÙt\j˚R Y¨˚NVÙL G›’L.

$ CflßVÙLj ß˚W´p ˙RÙu±V ®\m G’?

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

·rU NpTo ˙RÙufl°\’ Gufl EeLfidœj ˘R¨ŸUpXYÙ? NpTo

’LsL∞u A[‹ ˘U’YÙL AßL¨lT˚Rl ˘TÙflj’, £R\≠p ˙RÙuflm

UÙflTÙh˚P A˚Xø[j’Pu ˘RÙPo◊T”jßd LXk’˚WVÙ”.

J∞f£R\¤m A˚Xø[ÿm

 (Scattering and wave length)

„¨V J∞´p A˚Xø[m œ˚\kR FRÙ, L⁄øXm, øXm ˙TÙu\ ®\eLs

Y∞UiPXjß¤s[ ’LsL∞p ˙UÙß AßL A[Æp £R\X˚P°\’.

Jl◊˚UlT”j’m ̇ TÙ’ A˚Xø[m AßLUÙ] £Yl©tœf £±V R˚PL˚[j

RÙi• ˘NpX ÿ•YRÙp £R\p ™Ld œ˚\YÙœm. G]˙Y Y∞UiPXjßp

˘Yœ˘RÙ˚X‹ TV¶dL ÿ•°\’.

£R\≠u A[‹m ’LsL∞u A[‹m Jufld˘LÙufl

˘RÙPo◊˚PV˚Y. ’LsL∞u A[‹ AßL¨lT˚Rl ˘TÙflj’

£R\X˚PY’ AßL¨dœm .  ’LsL∞u A[‹ J∞´u

A˚Xø[j˚R ÆP AßLUÙ]Ùp GpXÙ ®\eL∞u £R\¤m J˙W

˙TÙp A˚UŸm.
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TPm 6.17

UÙ˚X

˙Y˚[

LÙ˚X

˙Y˚[

$ ·h” J∞´p GkR ®\m AßL A[‹ £R\p A˚P°\’?

„¨Vu U˚\Ÿm˙TÙ’ YÙ]m £YlTÙLj ˙RÙu\d LÙWQm Gu]?

˙RÙuflm ˙TÙ’m U˚\Ÿm ˙TÙ’m „¨V≤u ®\m

TPm 6.17 I Bnk’ ∏˙Z RWlTh”s[ Æ]ÙdLfidœ Æ˚PV∞.

$ „¨V J∞ TÙo˚YVÙ[¨u Li˚Q A˚PYRtœ AßL ÁWm

Y∞UiPXjßu YØVÙLl TV¶lT’ GkR ˙SWeL∞p?

$ AßL ÁWm TV¶dœm˙TÙ’ SU’ Li˚Q A˚PY’ GkR ®\m? LÙWQm

Gu]?

$ „¨Vu U˚\kR ©u]o ˙Utœ YÙ]m £Yl◊ ®\jßp LÙQlT”m

ApXYÙ? LÙWQj˚R Æ[dœL.

˙RÙuflm ˙TÙ’m U˚\Ÿm ˙TÙ’m „¨V≤u J∞VÙ]’ AßL ˘RÙ˚X‹

TV¶dœUpXYÙ? AßLj ˘RÙ˚XÆtœl TV¶dœm˙TÙ’ A˚Xø[m

œ˚\kR ®\eLs £R\X˚Pk’ U˚\k’Æ”m. ©u]o £±R[‹ £R\X˚PŸm

£Yl◊ J∞VÙp „¨V˚]Ÿm YÙ]j˚RŸm SÙm TÙolT’ Gufl ◊¨kRRpXYÙ?

J∞f£R\¤Pu ˘RÙPo◊˚PV LXk’˚WVÙPpL˚[l ◊¨k’˘LÙiºo

L[pXYÙ? YÙL]eL∞u ©u◊\ Æ[dœLfidœm A˚PVÙ[

Æ[dœLfidœm £Yl◊ ®\m RWlTh”s[’ GRtLÙL? LXk’˚WVÙ•

A±ÆVp œ±l˙Th•p G›’L.

TLp ˙SWeL∞p ÁV YÙ]jßu ®\m øXUpXYÙ? CRtœ¨Vd LÙWQm

Gu]?
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È™´u Y∞UiPXm „¨V J∞

TPm 6.18

YÙ≤u øX ®\m

„¨V J∞ È™´u Y∞UiPXm YØVÙL ApXYÙ Y⁄°\’.

YÙŸÆ¤s[ £fl ’LsL∞p ˙UÙ’m˙TÙ’ A˚Y £R\X˚PŸm

ApXYÙ.

$ Gk˘RkR ®\eLs AßL A[‹ £R\X˚PŸm? CRtLÙ]d LÙWQm

Gu]?

˙NÙ•Vm R˙VÙNp˙Th”m ˚ah˙WÙœ˙[Ù¨d A™Xÿm

TVuT”jßŸs[ BnÆu A•lT˚P´p LXk’˚WVÙ• ÿ•‹L˚[

A±ÆVp ◊jRLjßp G›’L.

„¨V J∞´u A˚Xø[m œ˚\kR FRÙ, L⁄øXm, øXm ˙TÙu\

®\eLfidœl ©\ ®\eL˚[l ˘TÙflj’ AßLf £R\p HtT”°\’.

CkR ®\eLs £R\X˚Pk’ Y∞UiPXjßp TW‹YRÙp CYt±u

˘RÙœl◊ ®\UÙ] øX ®\jßp YÙ]m UßV ˙SWjßp LÙQlT”°\’.

$ NkßW≤p YÙ]m L⁄˚UVÙLd LÙQlT”°\’. LÙWQm Gu]?

$ NkßW≤≠⁄k’ TÙodœm˙TÙ’ TLp ˙Y˚[´¤m Æi¡uL˚[l

TÙodLXÙm. CRtLÙ]d LÙWQj˚Rd LXk’˚WVÙ•

A±ÆVp œ±l˙Th•p G›’L.

•uPÙp Æ˚[‹ (Tyndal Effect)
TPj˚Rd LY≤dL‹m.

J∞dLßoLs Y⁄m TÙ˚R˚Vj ˘R∞YÙLl TÙodL

ÿ•°\’. GR]Ùp?

T≤dLÙXjßp J⁄ LÙ˚X ̇ Y˚[

TPm 6.19
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J⁄ ·rUjßu YØVÙL˙YÙ ˘RÙeLpL∞u YØVÙL˙YÙ J∞dLßoLs

LPk’ ˘Np¤m˙TÙ’ AYt±tœ ®L›m £R\≠]Ùp ™Lf£±V’LsLs

J∞o°u\]. G]˙Y J∞´u TVQl TÙ˚R ˘R¨°\’. CkR ®Lr‹

•uPÙp Æ˚[‹ Bœm. £R\≠u æÆWm ·rUjßp ’LsL∞u

A[˚Yl ˘TÙflj’ A˚U°\’. A[‹ AßL¨dœm ˙TÙ’

£R\X˚PYRu æÆWm AßL¨d°\’.

J∞f£R\≠‡˚PV‹m A˚Xø[jß‡˚PV‹m ˘RÙPo©˚]j

˘R¨k’˘LÙiºoLs ApXYÙ? £Yl˚T ÆP A˚Xø[m AßLUÙ]

RpXYÙ ALf£Yl◊d LßoLs.

J∞f£R\p œ˚\YÙ] ALf£Yl◊d LßoL∞u TVuLs VÙ˚Y?

ALf£Yl◊l ◊˚LlTPm

˘RÙ˚XÆ¤s[ ˘TÙ⁄sL∞u ◊˚LlTPm G”dL ALf£Yl◊d LßoLs

TVuT”jRlT”°u\]. ALf£Yl◊dLßoL˚[ EQ⁄m  EQoß\u

(sensitive) A˚Ul◊Ls CYt±p TVuT”jRlTh”s[]. C˚Y TÙo˚Y

J∞˚VŸm EQ⁄m GuTRÙp CjR˚LV ◊˚LlTPd L⁄ÆL∞p

ALf£Yl◊ ®\Y•lTÙuLs TVuT”jRlTh”s[]. ALf£Yl◊

®\Y•lTÙuLs ALf£Yl◊d LßoL˚[ Uh”m LPjß Æh” TÙo˚Y

J∞˚V ÿ›˚UVÙL EhLYW‹m ˘Nn°u\].

$ TÙo˚Y J∞˚V ÆP ALf£Yl◊d LßoLfidœ A˚Xø[m AßLUÙ

œ˚\YÙ?

$ £R\p A[˙YÙ?

ALf£Yl◊d LßoL∞u H˚]V TVuL˚[d LiP±k’ A±ÆVp

œ±l˙Th•p G›’L.



CVt©Vp $  Yœl◊ - X

117

ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ ·h” J∞ ®\l©¨˚L A˚PŸm Guflm Jq˘YÙ⁄ Tœß

®\eL∞u ÆXL¤m A˚Xø[j˚Rl ˘TÙfljR’ Guflm Æ[dL

ÿ•°\’.

$ Tœß ®\eL˚[ C˚Qj’ ·h” J∞˚Vj ˙RÙtflÆdLXÙm Guflm

BnÆu ÍXUÙL Æ[dL ÿ•°\’.

$ TÙo˚Y øh•l©˚] G”j’dLÙh”Pu Æ[dL ÿ•°\’.

$ YÙ]Æp ˙RÙuflY˚RŸm £\l◊L˚[Ÿm Æ[dL ÿ•°\’.

$ „¨V ®\UÙ˚X˚Vd œ±j’ Æ[dL ÿ•°\’.

$ J ∞ f £ R \ ≠ u  S ˚ P ÿ ˚ \ l  T V u L ˚ [ d  œ ± j ’  Æ [ d L

ÿ•°\’.

$ ÿRu˚U ®\eL˚[Ÿm CWiPÙm®˚X ®\eL˚[Ÿm

TVuT”jß Bn‹L˚[f ˘Nn’ ®\eLs C˚QY˚R Æ[dL

ÿ•°\’.

$ J∞ F”⁄‹m ̆ TÙ⁄hL∞‡˚PV‹m F”⁄YÙR ̆ TÙ⁄sL∞‡˚PV‹m

®\jßtLÙ] LÙWQj˚RŸm ˘NVt˚L J∞´p ˘TÙ⁄sLfidœj

˙RÙuflm ®\ ˙YflTÙh˚PŸm Æ[dL ÿ•°\’.

Ußl©PXÙm

1. J∞l©¨˚Ldœd LÙWQUÙ] ®Lr‹ G’?

(a) Gß˘WÙ∞jRp (b) ÆXLp

(c) •uPÙp Æ˚[‹ (d) J∞f£R\p

2. ®\l©¨˚L ˙RÙuflm˙TÙ’ ˘Yq˙Yfl ®\eLs ˘Yq˙Yfl A[Æp

ÆXLp A˚P°u\]. ˛ LÙWQj˚R Æ[dœL.

3. Tf˚N, £Yl◊ ®\ J∞L˚[ J˙W ˙SWjßp ˘Ys˚[ ®\ °¨d˘Lh

Tkßp ÆZf˘NnRÙp °¨d˘Lh Tk’ GkR ®\jßp LÙQlT”m?

Æ˚P˚V ®VÙVlT”j’L.

4. ™uLÙkR ®\UÙ˚X Gu\Ùp ˘TÙ⁄sT”Y’ Gu]?

5. "NkßWÙ' Gu\ ˘RÙ˚X˙SÙd°˚V ®flÆ´⁄lT’ Y∞UiPXjßXÙœm.

CqYÙfl ®fl‹Yß]Ù¤s[ ˙Uu˚U VÙ’? Y∞UiPXjßp

S˚P˘Tflm J∞´u £R\¤Pu ˘RÙPo◊T”jß Æ˚PV∞.

7. Tf˚N ®\ÿ˚PV C˚XLfim £Yl◊ ÈdLfim ˘LÙiP J⁄ ˘N• ∏˙Z

RWlTh”s[ J∞L∞p ˚YjRÙp ˘N•´u C˚XLfim ÈdLfim GkR

®\jßp LÙQlT”m?

1. Tf˚N 2. UgNs

3. £Yl◊ 4. øXm
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˘RÙPo ̆ NVpTÙ”Ls

1. J⁄ œflkRL” (C.D) G”j’ T[lT[lTÙL Es[ Tœß´p ·h”

J∞˚V ÆZf˘NnL. Gß˘WÙ∞j’ Y⁄m J∞˚V ˘Ys˚[ ®\f

—Y¨p ≈rjR‹m. °˚Pdœm ®\UÙ˚X´p Gk˘RkR ®\eLs

LÙQlT”°u\] GuT˚Rd LiP±k’ A±ÆVp œ±l˙Th•p

G›’L.

2. œflkRL•≠⁄k’ ˘Y∞Y⁄m ®\eL˚[ ˘Yq˙Yfl ®\eL∞¤s[

®\Y•lTÙuLs TVuT”jß Etfl˙SÙd° EeLfi˚PV

LiP±RpL˚[ A±ÆVp œ±l˙Th•p G›’L.



C˚QVR[m (Internet) ̇ TÙufl SU’ Au\ÙP YÙrd˚L˚V A•˙VÙ” UÙt\d

LÙjß⁄dœm S≈]d L⁄ÆL˚[d œ±jR A±ÆVp Lh”˚W´u £fl TœßLs

˙U˙X RWlTh”s[].

C’˙TÙu\d L⁄j’L˚[d œ±j’m L⁄ÆL˚[d œ±j’m ˘R¨k’˘LÙs[

˙Yi”˘Uufl ˙RÙu\Æp˚XVÙ? A±ÆV≠u Tp’˚\ Y[of£VÙœm

CjR˚LVd L⁄ÆL˚[ E⁄YÙdœYRtœ Ch”f˘Nu\’.

J⁄ LPjßŸPu ˘RÙPo◊˚PVd LÙkRlTÙVjßtœ UÙt\m HtThPÙp Aßp

™u˙]ÙhPm ÁiPlT”°\’.  GuT’ J⁄ A±ÆVp L⁄jRpXYÙ? C˚R

A•lT˚PVÙLd ˘LÙiPpXYÙ ™u‡tTjß ®˚XVeL∞p ™u˙]ÙhPm

EtTjß ˘NnVlT”°\’. CqYÙfl A±ÆVp L⁄j’L˚[Ÿm

Rj’YeL˚[Ÿm TVuTÙh•tœd ˘LÙi” Y⁄m ˘NV˙X ˘RÙØp÷hTm.

A±ÆV≠u TVuTÙ˙P

˘RÙØp÷hTm.

h˙WÙiLs : RLYp RÙe°, TV…hPÙ[o

Lfidœ AYo Æ⁄m◊m ˘TÙ⁄hL˚[j

’p≠VUÙLd ˘LÙi” ˘Nufl A∞dœm

Æ≤˙VÙ°lTÙ[u, ÆYNÙV ®XeL∞p

Èf£L∞u ÿu≤˚X˚Vj ’p≠VUÙLd

LiP±k’ ÿu]±Æl◊ R⁄TYu,

˘TÙ⁄jRUÙL EW™”m ÆYNÙ´´u

SiTu.

J⁄ LÙoTu SÙ˙]Ù

œZ¤dœ ˙W•˙VÙYÙL

˘NVpTP ÿ•Ÿm.
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TpY˚L

™uR˚PVÙd°Ls

TPm 7.1

˘RÙØp÷hTjßu TVuLs Au\ÙP YÙrd˚L´p ™Ll˘T⁄m RÙdLj˚R

HtT”jßŸs[’. ∏˙Z RWlTh”s[Yt˚\ BWÙnk’ C’˙TÙufl ©\ ’˚\L∞p

HtThP UÙt\eLfidœ G”j’dLÙh”Ls LiP±k’ G›’L.

$ ™u˙]ÙhPjßu Li”©•l◊.

$ Lm©´pXÙ (Wireless) RLYpT¨UÙt\m

$ ˘RÙ˚X EQoÆ (Remote sensing)
$ ˘YlTl ◊˚LlTPm (Thermal photography)
$

C⁄TRÙm Ët\Ùi” ™u]‘ÆVp ŸLUÙL ApXYÙ L⁄RlThP’?

GXdhWÙuL∞u KhPj˚Rd Lh”lT”jß TVuT”j’Ytœ¨V ˘RÙØp

÷hT˙U ÿd°Vj’Ym YÙnkR ™u]‘dL⁄ÆL∞u EtTjßdœd

LÙWQUÙ]’. C’ A±ÆVp ˛ NÿRÙV ’˚\L∞p ™Ll˘T⁄m UÙt\jßtœ

YØ ß\kR’.

GXdhWÙuL∞u Ti˚TŸm AYt˚\d Lh”lT”jß TVuT”j’YRtœ E¨V

T•l˙T ™u]‘ÆVp.

Au\ÙP YÙrd˚L´p TVuT”j’°u\ £X ™u]‘d L⁄ÆL∞u

AhPY˚Q˚Vd LY≤ŸeLs. AßL G”j’dLÙh”Ls Rk’ AhPY˚Q˚V

Æ¨‹T”j’L.

$ ˙W•˙VÙ $ ˘RÙ˚XdLÙh£

$ •¥hPp ¡hPo $ L.E.D Æ[dœLs

$ „¨V ™uRh”Ls $

CjR˚LV ™u]‘dL⁄ÆL∞p TVuT”jß´⁄d°u\ A•lT˚PVÙ]

Tœßl˘TÙ⁄hLs G˚Y?

TV]t\ ˙W•˙VÙ, ™u]‘ ˙NÙd, ≥.Gl.Gp, L¶≤j RÙnTX˚L (Mother board)
˙TÙu\˚YL∞u ™u—tfll TX˚LL˚[ BnL.

AhPY˚Q 7.1 Pu Jl◊˚UlT”jß Jq˘YÙ⁄ Tœßl˘TÙ⁄hL˚[Ÿm

˘R¨k’˘LÙi” G›’L.

™u—tflL∞p CkRl Tœßl˘TÙ⁄hLs Jq˘YÙu±‡˚PV‹m ˙Y˚X

Gu]˘Yufl BWÙn˙YÙm.

™uR˚PVÙd°Ls (Resistors)

™u—t±p ™u˙]ÙhPj˚Rd Lh”lT”jß Jq˘YÙ⁄ Tœßl˘TÙ⁄fidœm

˙R˚YVÙ] ™u]›jR ˙YflTÙh•˚]d ˘LÙ”lT˚R ™uR˚PVÙd°Ls

˘Nn°u\]. YiQd ˙LÙ”L∞u ERÆVÙ˙XÙ ˙SW•VÙL˙YÙ CYt±u

™uR˚P Ußl◊ œ±l©PlTh•⁄dœm. CR˚] ÿuYœl◊L∞p

˘R¨k’s«oL[pXYÙ?

$ J⁄ ™u—t±p ™uR˚PVÙd°´u ˙Y˚X Gu]?

$ ™uR˚P´u AXœ Gu]?

$ ™uR˚PVÙd°´u œ±¬h˚P Y˚WL.
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Tœßl˘TÙ⁄sL∞u ̆ TVo
Y˚L TPm/◊˚LlTPm œ±¬”

(Components)

LÙoTu ™uR˚PVÙd°Ls

™uLPjß —t±V

™uR˚PVÙd°Ls

UÙflT”m ™uR˚PVÙd°Ls

®˚XVÙ] ™uÁi•Ls

UÙflT”m ™uÁi•Ls

®˚XVÙ] ™u˙Rd°Ls

UÙflT”m ™u˙Rd°Ls

˚P˙VÙ”Ls

J∞E™r ˚P˙VÙ”Ls

                (LED)

NPN

PNP
pnp

npn

J∞YÙe° ˚P˙VÙ”Ls

˘N]o ˚P˙VÙ”Ls

1. ™uR˚PVÙd°Ls

2. ™uÁi•Ls

3. ™u˙Rd°Ls

4. ˚P˙VÙ”Ls

5. •WÙu£vPoLs

6. ˘RÙœl◊f —tflLs

  (Integrated circuit)

AhPY˚Q 7. 1
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TpY˚L ™uÁi•Ls

TPm 7.2

™uLÙl◊

™u˙Rd°´u A˚Ul◊

TPm 7.3 (b)

RL”

™u˙Rdœj ß\≤u AXœ TÙWh (F) Bœm. ̊ Ud˙WÙ TÙWh (μF), ¿d˙LÙ

TÙWh (pF) GuT˚Y NÙRÙWQUÙLl TVuT”jRlT”m S˚Pÿ˚\ AXœLs

Bœm. CYt±p TVuT”j’°u\ ™uLÙl©u ˘TVWÙp NÙRÙWQUÙL

™u˙Rd°Ls A±VlT”°u\].

˘NVXt\ J⁄ LÙ°R ™u˙Rd°˚V E˚Pj’ ARu TœßL˚[ Etfl˙SÙd°

G›’L.

$ ˘Up≠V A¤™≤Vj RL”

$

$ Hu CR˚] LÙ°R ™u˙Rd° Gufl A˚Zd°\ÙoLs?

RL”Lfid°˚P˙V ™uTœ˘TÙ⁄s TVuT”jßV ™u˙Rd°Ls

GXdh˙WÙ≠h•d ™u˙Rd°Ls G]lT”m.

˚Ud˙WÙ TÙWh (μF) = 10-6F
  SÙ˙]Ù TÙWh (nF) - = 10-9F
   ¿d˙LÙTÙWh (pF) = 10-12F

™uÁi•Ls (Inductors)

Bt\p CZl©u± ™u—t±¤s[ ™u˙]ÙhPjßp ˙RÙuflm

UÙflRpL˚[ Gßodœm Y≠˚U ˘LÙiP Lm©f—⁄sL[Ùœm

™uÁi•Ls. CkRj ß\˚] ™uUfll◊ Gufl ·fl°˙\Ùm. Ru

™uÁiPp Gu\ ˘NV≠˚] SÙm ˘R¨k’s˙[ÙUpXYÙ? CRu

A•lT˚P´XÙœm C˚Y ̆ NVpT”Y’. ̆ auh± (H) CRu AXœ. ™p≠

˘auh± (mH) S˚Pÿ˚\´p AßLUÙLl TVuT”j’m AXœ.

$ ™u—tflL∞p ™uÁi•L∞u ˙Y˚X Gu]?

$ ™uR˚PVÙd°L˚[ ÆP ™uÁi•Lfidœs[ ̇ Uu˚ULs VÙ˚Y?

$ ™uÁi•L˚[l TVuT”j’YRtLÙ] YWm◊ VÙ’?

™u˙Rd°Ls (Capacitors)

™u˙]t\eL˚[j ˙Rd°˚YlTRtœm ˙R˚YVÙ] ˙TÙ’

Æh”d ˘LÙ”lTRtœm TVuT”j’°u\ Tœßl˘TÙ⁄[Ùœm

™u˙Rd°. CWi” C˚QVÙ] E˙XÙLj RL”Lfim AYt±t

°˚P˙V J⁄ ™uLÙl◊l ˘TÙ⁄fim ˙NokR˙R ™u˙Rd°.

™u˙]t\j˚Rj ˙Rd°˚Ydœm ß\u ™u˙Rdœj ß\u.

TpY˚L ™u˙Rd°Ls

TPm 7.3 (a)
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GXdh˙WÙ≠h•d ™u˙Rd°L∞u ÿ˚]Lfidœ A⁄˙L Gßo (-˛-) œ±Ÿm

˙So (+ -) œ±Ÿm œ±dLlTh•⁄dœm. ™u˙Rd°´u ˙Soÿ˚]˚V

™u—t±¤s[ ˙So’⁄Yj’P‡m ™u˙Rd°´u Gßoÿ˚]˚V

™u—t±¤s[ Gßo’⁄Yj’P‡m Uh”˙U C˚QdL ˙Yi”m.

œ˚\dLPjßLs (Semiconductors)

1940 L∞p ˙RÙu±V’m ÿRp ™u]‘ L¶≤ŸUÙ] "G≤VÙd' (Electronic
Numerical Integrator and Calculator - ENIAC) ˚Ld œ±j’

˙LsÆTh•⁄l¿oL[pXYÙ?

™Ll˘T¨V A[ÆXÙ]’m G˚P˘LÙiP’UÙ]  -"G≤VÙd'

E⁄YÙd°´⁄lT’ 18000 tœm AßLUÙ] ̆ Yt±Pd œZÙnLs

TVuT”jßVÙœm. CR˚] Cu˚\V J⁄ U•dL¶≤ŸPu

Jl©h”l TÙodL‹m. U•dL¶≤´u ß\u B´WdLQdLÙ]

UPeœ AßLÿm A˙R ˙SWjßp A[‹ ™Lf£±V’UÙœm.

GqYÙfl C’ ®LrkR’ Gufl £kßjR’ EiPÙ? CjR˚LV

™Ll˘T⁄m UÙt\eLs S≈] ™u]‘ÆVp ’˚\´p

HtThP’ œ˚\dLPjßL˚[d œ±jR Bn‹L[Ùp Bœm.

˘TÙ⁄sL˚[ AYt±u LPj’m ß\≤u A•lT˚P´p

LPjßLs, ™uLÙl◊Ls Guflm Y˚LlT”jRXÙm Gufl øeLs

˘R¨k’s«oLs ApXYÙ? B]Ùp LPjßLfidœm ™uLÙl◊

Lfidœm C˚P˙V LPj’m ß\u (Conductivity) ˘LÙiP £X

˘TÙ⁄sLs Ei”. A˚Y˙V œ˚\dLPjßLs (Semiconductors).
˘_oUÙ≤Vm, £≠dLÙu ̇ TÙu\˚Y ÿd°VUÙ] œ˚\dLPjßLs

Bœm.

œ˚\dLPjßL∞p ˙Yfl £X R≤UeL˚[l ˘TÙ⁄jRUÙLd

LXk’ CYt±u LPj’m ß\˚] AßL¨dL ÿ•Ÿm. CkRf

˘NVp ̇ PÙl©e (Doping) Gu\±VlT”°\’. ̆ TÙ⁄jRUÙ]

R≤UeL˚[f ̇ Noj’ p-Y˚L, n-Y˚L G] CWi” Y˚Ld

œ˚\dLPjßLs RVÙ¨dLXÙm.

˘Yt±PdœZÙnLs

˘Yt±PUÙd°V J⁄ LiQÙ•d

œ™Ø‡s C˚QdLlTh”s[

™uYÙnLs Es[ A˚Ul˙T

˘Yt±PdœZÙnLs. C˚Y SÙm

Rt˙TÙ’ TVuT”j’m P˙VÙ˚P

ÆP‹m •WÙu£vP˚W ÆP‹m

A[Æp ˘T¨V’m AßL

™uß\u ˙R˚YThP’m

Bœm.

TPm 7.4
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TpY˚L ̊ P˙VÙ”Ls

(a)  ̊ P˙VÙ”

(b)  ˚P˙VÙ•u œ±¬”

TPm 7.6 (a)

TPm 7.6 (b)

˙PÙl©e ˘Nn’ œ˚\dLPjßL∞u LPj’m ß\≤p

UÙt\eL˚[HtT”jß SUdœl ̆ TÙ⁄jRUÙ] ÿ˚\´p AYt˚\l

TVuT”jRXÙm Gu\ A±ÆVp Rj’Yjßu TV˙] ˚P˙VÙ”,

•WÙu£vPo, ˘RÙœl◊f—tfl ˙TÙu\Yt±u EtTjßdœ

YØYœjR’. CjR˚LV £X ™u]‘l TœßL˚[

˘R¨k’˘LÙs˙YÙm.

˚P˙VÙ” (Diode)
J⁄ œ˚\dLPjßl T•Ljßp ˘TÙ⁄jRUÙ] ÿ˚\´p ˙PÙl©e

˘Nn’ J⁄Tœß˚V p-Y˚LVÙL‹m UflTœß˚V n-Y˚LVÙL‹m

UÙt± A˚UjR ™u]‘l TœßVÙœm ˚P˙VÙ”.

˚P˙VÙ•u TPÿm œ±¬”m RWlTh”s[˚Rl TÙodL‹m.

˚P˙VÙ•u J⁄ ÿ˚]´p ˘Ys˚[ ®\jßp J⁄ ˙LÙ”

˙TÙPlTh”s[RpXYÙ? C’ n Tœß. ˚P˙VÙ•u TPj˚RŸm

œ±¬˚PŸm Jl©h” JjR TœßL˚[d LiP±L. EVokR

™u]›jRjß¤m ™u˙]ÙhPjß¤m ̆ NVpT”Y’m œ˚\YÙ]

™u]›jRjß¤m ™u˙]ÙhPjß¤m ̆ NVpT”Y’UÙ] TXY˚L

˚P˙VÙ”Ls °˚Pd°u\]. ™u—t±p J˙W ß˚N´XÙ]

™u˙]ÙhPj˚R A∞d°u\] GuT’ ˚P˙VÙ”L∞u

R≤jRu˚UVÙœm.

J⁄ ˚P˙VÙ”, ™u—t±p ˘NVpT”Y’ GqYÙ˘\ufl

TÙol˙TÙm.

CWi” T˚N ™uLXuLs, J⁄ ̊ P˙VÙ”, J⁄ PÙof Æ[dœ, NÙÆ

˙TÙu\˚Y ˘RÙP¨˚Ql©p C˚QdLlThP TPm 7.6 (a) Il

˙TÙufl ™u—t±˚] A˚UdL‹m. Gu] Etfl˙SÙdœ°»oLs?

$ CkR ™u—t±p TPm 7.6 (b) p Es[’ ̇ TÙufl UÙt\m ̆ Nn’

TÙ⁄eLs. Etfl˙SÙdLp ÿ•Æ˚] G›’L.

CkRf ˘NV≠p C⁄k’ øeLs A˚PkR ÿ•Æ˚] G›’L.

˚P˙VÙ•u p Tœß˚V ™uLXjßu ˙So’⁄Yj’P‡m n
Tœß˚V Gßo’⁄Yj’P‡m C˚QjRÙp ˚P˙VÙ•u

YØVÙL ™u˙]ÙhPm TÙŸm. CqYÙfl J⁄ ˚P˙VÙ˚P

™u—t±p C˚QlT’ ÿu˙]Ùdœf NÙo◊ (Forward
biasing). ˚P˙VÙ•u p Tœß˚V ™uLXjßu

Gßo’⁄Yj’P‡m n Tœß˚V ˙So’⁄Yj’P‡m

C˚QjRÙp ˚P˙VÙ•u YØVÙL ™u˙]ÙhPm TÙVÙ’.

CqYÙfl J⁄ ˚P˙VÙ˚P ™u—t±p C˚QlT’

©u˙]Ùdœf NÙo◊ (Reverse biasing) Bœm.

TPm 7.5
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J∞ E™r ̊ P˙VÙ” (Light Emitting Diode -
LED)

™u˙]ÙhPm TÙŸm˙TÙ’ J∞˚V E™›m

˚P˙VÙ”L˚[l TÙojß⁄d°»oL[pXYÙ? CjR˚LV

˚P˙VÙ”L˙[ LED Ls. £X œ˚\dLPjßf

˙NoUeL[Ùp C˚Y RVÙ¨dLlTh”s[]. LED L∞u

J∞´u ®\m A˚R E⁄YÙdœm˙TÙ’ TVuT”jß

´⁄dœm ˘TÙ⁄sL˚[l ˘TÙflj’ A˚UŸm. £Yl◊,

BWg—, UgNs, Tf˚N, øXm, ˘Ys˚[ ®\eL∞p

J∞˚V E™›m LED Ls Rt˙TÙ’ °˚Pd°u\].

TPm 7.6 (a) ¤s[ ™u—t±p ˚P˙VÙ”dœl TßXÙL

J⁄ LED ˚V C˚Qj’ ˘NV≠˚] ¡i”m ˘NnL.

Gu˘]u] ÿ•‹L˚[ øeLs ˘Tfl°»oLs?

˘NVpTÙh•tœ ™Ldœ˚\kR Bt\p ˙TÙ’m GuTRÙp

LED L˚[ ™u]‘dL⁄ÆL∞p LÙh• (Indicator) VÙL

AßL A[Æp TVuT”j’°\ÙoLs. AßLl

TVuL˚[d LiP±k’ AhPY˚Q˚V Æ¨‹T”j’L.

LED L∞u TVuLs.

$ YÙL]eL∞u ÿLl◊ Æ[dœLs

$ YÙp Æ[dœLs

$ J∞d LÙh£Ls

$ ˙TÙdœYWj’ A˚PVÙ[ Æ[dœLs

$ LÙh£l TX˚LLs (Display boards)
$ LED Æ[dœLs

$

LÙh•VÙL LED dLs AßL A[‹ TVuT”j’Yßu

A•lT˚P Gu]? G›’L.

J∞ E™r ̊ P˙VÙ”(LED)

ÿu˙]Ùdœf NÙo©p Es[˙TÙ’

J∞˚V E™›m ̊ P˙VÙ”Ls LED
Ls Bœm.

LED L∞u £\l◊Ls.

$ œ˚\YÙ] Bt\p TVuTÙ”

$ A[Æp £±V’

$ ø•jR E˚Zl◊

$ U≠‹ Æ˚X

$ TX ®\e∞p J∞˚Vj R⁄°\’.

$ ˘YlT®˚X´¤s[ ̇ YflTÙ”Ls

˘NVpTÙh˚Pf ˘NÙp¤U[‹d

œl TÙßlTßp˚X.

TPm 7.7

ß⁄j’Rp (Rectification)

TPm 7.8 ¤s[’ ̇ TÙufl J⁄ ™u—tfl A˚UdL‹m. T J⁄ C\dœ

™uUÙt±Ÿm D J⁄ ˚P˙VÙ”m Bœm.

T +

_

220 V 3 V Y̆∞¬”~

TPm 7.8

D

˚P˙VÙ•tœj RWlTh”s[ AC ´u Y˚WTPm TPm 7.9 (a) p
RWlTh”s[’.
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TPm  7.9 (a), (b) CYt˚\l TœlTÙn‹ ̆ Nn’ ̆ Y∞¬h” ™u]›jRjßu

Ti◊L˚[ G›’L.

$ C˚P˘Y∞Æh”

$ J˙W ß˚N´p Uh”˙U ™u˙]ÙhPm TÙn°\’.

$ ™u]›jRm EVoYÙL‹m œ˚\YÙL‹m A˚UŸm.

˚P˙VÙ•u YØVÙL ˘Y∞˙V Y⁄°u\ ™u˙]ÙhPjßu Y˚WTPjßp

TÙßV[‹ Jufl™pXÙUp C⁄lT˚Rl TÙojæoL[pXYÙ? CkR ÿ˚\´p

˚P˙VÙ•u YØVÙL AC LPk’ ˘Np¤m˙TÙ’ J⁄ ß˚N´p Uh”˙U Jufl

Æh” Jufl TÙŸm ™u˙]ÙhPm °˚Pd°\’. C’ A˚W A˚Xß⁄jRm (Half
wave rectification). Bœm. CkR ̆ NV˚Xf ̆ NnŸm L⁄Æ A˚W A˚X ß⁄jß

(Half wave rectifier).

A˚W A˚X ß⁄jß TVuT”jß AC ˚V C˚P˘Y∞ ˘LÙiP DC BL

UÙt\XÙ˘Uufl TÙojæoL[pXYÙ? G≤p AC E˚\ÆPjß≠⁄k’

˘RÙPof£VÙL DC °˚PlTRtLÙ] YØ Gu]˘Yufl TÙodLXÙm.

0 A™
u

]
›

j
R
m

˙SWm
B C D E F G H I J

0 A

™
u

]
›

j
R
m

˙SWm
B C D E F G H I J

AC E˚\ÆPjß¤s[ ™u]›jRjßu Y˚WTPm

TPm 7.9 (a)

 ̆ Y∞¬h” ™u]›jRjßu Y˚WTPm

TPm 7.9 (b)

CkR ™u—t±u ˘Y∞¬h” ™u]›jRjßu Y˚WTPm TPm 7.9 (b) p
RWlTh”s[’

IT @ School
Edubuntu Æp

KTech lab
˚V TVuT”j’L
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ÿ› A˚X ß⁄jß (Full wave rectification)

RWlTh”s[ ™u—t±u TPj˚R Etfl˙SÙdL‹m. ™u—t±u

Es«PÙL  AC (Alternating current) RWlT”°\’.

$ A Gu\ ÿ˚] ˙So™u˙]ÙhPÿm B Gu\ ÿ˚] Gßo

™u˙]ÙhPÿm ˘LÙiP ˙SWjßp GkR ˚P˙VÙ”

ÿu˙]Ùdœf NÙo©p Es[’?

A

B

C
Es«”

D 1

D 2

˘Y∞¬”

RF E

TPm 7.10

$ Al˙TÙ’ ™uR˚PVÙd° R u YØVÙL Es[

™u˙]ÙhPjßu ß˚N˙VÙ?

E ´≠⁄k’ F tœ BœUpXYÙ? C≤ B ÿ˚]´p

˙So™u˙]ÙhPÿm A ÿ˚]´p Gßo™u˙]ÙhPÿm BL

C⁄kRÙp GkR ˚P˙VÙ” ÿu˙]Ùdœf NÙo©p Es[’?

Cl˙TÙ’ R u YØVÙL Es[ ™u˙]ÙhPjßu J›dœ E
´≠⁄k’ F tœ ApXYÙ?

AqYÙ˘\≤p ™uR˚PVÙd° R u YØVÙLf ˘Np¤m

™u˙]ÙhPj ßu Y˚WTPj˚R Y˚Wk’ TÙo TPm 7.11.

$ Y˚WTPj˚Rl TœlTÙŸm ̇ TÙ’ øeLs A˚PŸm ÿ•‹

Gu]?

˘RÙPof£VÙL J˙W ß˚N´p TÙŸm ™u˙]ÙhPUpXYÙ

˘Y∞¬h•p °˚PlT’.

˚UV ÿ˚] ™uUÙt±

NÙRÙWQ ™uUÙt±´≠⁄k’

UÙflTh” ’˚Qf—⁄∞u ˚UV

ÿ˚]´≠⁄k’ (Centre tap) J⁄

Lm© C˚Qj’ ˘Y∞˙V G”dLl

Th”s[ ™uUÙt± Bœm C’.

’˚Qf—⁄∞p AC TÙŸm ˙TÙ’ A
Gu\ ◊s∞ ˙So’⁄YUÙL‹m,

Al˙TÙ’ B  Gßo’⁄YUÙL‹m

C⁄dœm. A, B CYt±tœ C˚P˙V

Ÿs[ C ˙VÙ? A ˚Vl ˘TÙflj’

Gßo’⁄Yÿm B ˚Vl ˘TÙflj’

˙So’⁄YUÙL‹m A˚UŸm.

ARÙY’ ’˚Qf—tfld  Lm©f—⁄

∞u ˙UpTœß (AC) ˚V G”j’d

˘LÙsfim ˙TÙ’ C Gßo’⁄YUÙL

C⁄dœm. ∏r Tœß (CB)  ˚V

G”j’d˘LÙiPÙp B ̇ So’⁄YUÙL

C⁄dœm ˙TÙ’ C Gßo ’⁄YUÙL

A˚UŸm. ’˚Qf—⁄∞u CjR

˚LV A˚Ul◊ ˘LÙiP ™uUÙt±

L˚[ ˚UV ÿ˚] ™uUÙt±Ls

Gufl ·\XÙm.

B

A

C

˙SWm

™u]›jRm

TPm 7.11
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CqYÙfl AC ™u˙]ÙhPj˚Rj ̆ RÙPof£VÙL J˙W ß˚N´p

TÙVf ̆ NnV A˚UdLlTh”s[  ß⁄jß ÿ› A˚X ß⁄jß

Bœm.

AC ˚V ˘RÙPof£VÙL J˙W ß˚N´p J›Lf

˘NnV A˚UdLlTh”s[ A˚Ul˙T ÿ› A˚X

ß⁄jß.

˚P˙VÙ”L∞u ˘NVp ◊¨kR’ ApXYÙ.

˚P˙VÙ”L∞≠⁄k’ ™u]‘ÆV≠p HtThP J⁄

ÿu˙]t\UÙœm •WÙu£vPoL∞u Li”©•l◊.

•WÙu£vPoLs (Transistors)
˚P˙VÙ•u ˘NVp ◊¨kR’ ApXYÙ. œ˚\LPjßL˚[l

TVuT”jß E⁄YÙd°´⁄dœm Ut˘\Ù⁄ ™u]‘l

TœßVÙœm •WÙu£vPo. •WÙu£vP¨p Íufl ÿ˚]Ls

Ei”. RVÙ¨jR¤dœl TVuT”jß´⁄dœm ˘TÙ⁄sL∞u

Ti◊Ls, RVÙ¨jRp ÿ˚\ ̇ TÙu\˚YL∞u R≤j Ru˚ULs

LÙWQUÙL ËtfldLQdLÙ] UÙflThP Y˚L´XÙ]

•WÙu£vPoLs LÙQlT”°u\]. ™u]‘ ™u—tfldL∞p

•WÙu£vPoLs

npn pnp

RpXYÙ J⁄ ˚P˙VÙ”. C’ ˙TÙufl œ˚\LPjßl T•Ljßp CWi”

TdLeL∞p n TœßŸm AYt±t°˚P˙V J⁄ p TœßŸm E⁄YÙd°V

A˚UlTÙœm npn •WÙu£vPo.

G≤p pnp •WÙu£vP¨u A˚Ul◊ GqYÙfl A˚UŸm?

•WÙu£vPoL∞u TX ̆ NVpL∞p Jufl ̆ T⁄dLm (Amplification) Bœm.

TPm 7.12

˙SWm

+
0

DC (̇ Soß˚N ™u˙]ÙhPm-)

J⁄ ™u—t±p ™u˙]ÙhPm

Gl˘TÙ›’m J˙W ß˚N´p TÙnk

RÙp AjR˚LV ™u˙]ÙhPm

DC Bœm.

™uLX≤≠⁄k’ °˚Pdœm

™u˙]ÙhPjßu Y˚WTPm

SU’ ≈”L∞p TX ˙R˚YLfid

LÙLl TVuT”j’m ™uLXuLs,

A˚X˙T£ ™uLX A”dœ,

YÙL]eL∞p Es[ ™uLX

A”dœ ˙TÙu\˚Y DC E˚\

ÆPeL[Ùœm.

™
u

˙
]

Ùh
P

m

˘Yq˙Yfl ˘NVpL˚[f ˘NnV •WÙu£vPoLs TVuT”jRlT”°u\].

•WÙu£vPoLs CWi” Y˚LlT”m ̨  npn •WÙu£vPo, pnp •WÙu£vPo.

œ˚\LPjßl T•Ljßp J⁄ n TœßŸm J⁄ p TœßŸm A˚UdLlTh”s[
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œ±l©hP ˙SWjßtœs[ÙLj ˙RÙu±V

A˚XL∞u Gi¶d˚L´p UÙflTÙ”

Es[RÙ? A˚XLfidœ ˙Yfl GRÙY’

UÙflTÙ” Es[RÙ? Cß≠⁄k’ Gu]

ÿ•Æ˚]l ˘T\XÙm? ˘T⁄dLjß]Ùp

’•l◊L∞u ≈f— AßL¨d°\’.

Aßo˘Yi¶p UÙt\m HtT”Yßp˚X.

˘RÙœl◊f —tflLs

(Integrated circuits)
™u]‘ ™u—tflL∞p TVuT”j’°u\

™uR˚PVÙd°, ™u˙Rd°, •WÙu£vPo,

˚P˙VÙ” ̇ TÙu\ TœßL˚[ øeLs ̆ R¨k’

˘LÙiºoLs ApXYÙ? £dLXÙ] ™u]‘

™u—tflL∞p CjR˚LV TjRÙ´Wd LQdLÙ]

˙SWm

˙SWm

˘T⁄dLjßtœ ÿu]o

˘T⁄dLjßtœl ©u]o

˘T⁄d°

™
u

’
•

l
◊
L
s

™
u

’
•

l
◊
L
s

TPm 7.15 (a)

TPm 7.15 (b)

˘T⁄d°, J⁄ ̆ NVpÿ˚\l TPÆ[dLm

TPm 7.13

 TPm 7.14 J≠j’•l◊L∞u ̆ T⁄dLm TPÆ[dLm

(a) J≠j’•l◊Ls (b) ˘T⁄dLU˚PVf˘NnR J≠j’•l◊Ls

˘T⁄dLm (Amplification)

˚Ud˙WÙ˙TÙi TVuT”jß J≠V˚XL˚[ ™u]˚XL[ÙL UÙt\XÙm Gufl SÙm

T•jß⁄d°˙\Ùm. CjR˚LV ’•l◊L˚[ J≠j’•l◊Ls Gufl ·\XÙm. CkRj

’•l◊Lfidœ J⁄ J≠˘T⁄d°´u J≠f—⁄˚[ AßoY˚PVf ˘NnYRtLÙ] Bt\p

Cp˚X. G]˙Y ̊ Ud˙WÙ˙TÙ¶≠⁄k’ Y⁄m ’•l◊L˚[ Bt\¤˚PVRÙdL ̇ Yi”m.

™u’•l◊L∞u Bt\˚X AßL¨dœm ˘NV˙X ˘T⁄dLm Bœm.

TPm 7.14, 7.15 (a), (b) CYt˚\ Etfl˙SÙdœ. ̆ T⁄dLjßtœ ÿu]⁄m ©u]⁄m J⁄
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™u]‘l TœßLs TVuT”jR˙Yi•V’ YWXÙm.

Al˙TÙ’ ™u—tflL∞u A[˚Y F°j’l TÙ⁄eLs.

B]Ùp S≈] ˘RÙØp÷hTjß]Ùp J⁄ £±V

œ˚\LPjßl TPXjßp CXhNdLQdLÙ] ™u]‘l

TœßL˚[l ˘TÙ⁄jRUÙ] ÿ˚\´p C˚Qj’

Y•Y˚UdL ÿ•k’s[’. CkR A˚Ul˚T˙V

˘RÙœl◊f—tfl ARÙY’ IC £l Gufl ·fl°\ÙoLs.

HWÙ[m ™uR˚PVÙd°Ls, ˚P˙VÙ”Ls, •WÙu£vPo

Ls, ™u˙Rd°Ls ˙TÙu\˚Y APe°V ™u—tfl J⁄

£±V œ˚\LPjß ’i•‡s APd° ˚Yj’ RVÙ¨j

ß⁄d°\ A˚UlTÙœm ˘RÙœl◊f—tfl. (IC £l).

IC £l◊L∞u ÿd°Vj’m Gu]˘Yufl TÙol˙TÙm.

$ J⁄ ˘RÙœl◊f—t±p ˙LÙ•dLQdLÙ]

•WÙu£vPoL˚[Ÿm ©\ TœßL˚[Ÿm

J⁄e°˚Qj’ Y•Y˚UlTRÙp L⁄ÆL∞u

A[˚Yd œ˚\dL ÿ•kR’.

$ EVokR ß\˚] Eflß ˘NnV ÿ•kR’.

$ Sm©d˚LVÙ]’.

$ œ˚\YÙ] Bt\˚Xl TVuT”j’°\’.

$ ø•j’ E˚Zd°\’.

$ ˘YlT˙YflTÙ”L˚[ J⁄ œ±l©hP A[‹ Y˚W

RÙe°d˘LÙsfim ß\u.

ÿRp ™u]‘ L¶≤˚V ˚YlTRtœ ™Ll˘T¨V

IC Ls ÿd°Vl

    TVuLs

555 LÙXm LQd°”Rp ̇ TÙu\

˙R˚YLfidLÙL.

810 ˘T⁄d°VÙL.

(b). J⁄ IC ´u A[‹ ÆW≠u A[‹Pu

Jl◊˚UlT”jRlTh”s[’.

(a) TpY˚L IC Ls

÷i˘NV≠

1972p ˘Y∞YkR 8008 Gu\

÷i˘NV≠ (Micro processor) ´p

3,500 •WÙu£vPoLs APe°´⁄k

R]. Tj’ Y⁄Pjßtœ ©u]o 1982 p

˘Y∞YkR A˙R A[‹ ˘LÙiP

80286 Gu\ ÷i˘NV≠´p 1,34,000
•WÙu£vPoLs APe°´⁄kR].

¡i”m Tj’Y⁄Pjßtœ ©u]o 1993p
31 CXhNm •WÙu£vPoLs ˘LÙiP

"̆ Tu•Vm' ÷i˘NV≠Ls ÆtT˚]dœ

YkR]. A[‹ —UÙo T˚ZV A[˙Y

RÙu. Y⁄Pm 2002 B]˙TÙ’ 550
CXhNm •WÙu£vPoLs APe°V

"˘Tu•Vm-̨ 4' Gu\ ÷i˘NV≠ ◊Zd

Ljßtœ YkR’. Rt˙TÙ˙RÙ? 2010
UÙof£p "˙LÙo i7' ÷i˘NV≠´p

APe°Ÿs[ •WÙu£vPoLs

GjR˚]? 170 ˙LÙ•! Cu˙\Ù?
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Lh•Pm ˙R˚YlThP’ Gufl ˘R¨ŸUÙ? B]Ùp Rt˙TÙ˙RÙ?

Nh˚Pl˚T´p ˙TÙh” ˘Np¤U[‹ £±V L¶≤Ls —XTUÙLf

Nk˚R´p °˚Pdœm. ̆ RÙœl◊f—tflL∞u YWYÙ˙X˙V C’ ®LrkR’.

L¶≤´¤s[ ÷i˘NV≠Ÿm J⁄ ̆ RÙœl◊f—t±]ÙXÙ] ™u—t˙\.

˙LÙ•dLQdLÙ] •WÙu£vPoL˚[ ™Lf£±V J⁄ ̆ RÙœl◊f—t±‡s

APd° RVÙ¨j’s[ A˚Ul˙T ÷i˘NV≠ (Micro processor).

™u]‘d L⁄ÆL∞u A[‹ œ˚\k’ Y⁄Y’ GqYÙ˘\ufl

◊¨kRRÙ?

RLYp T¨UÙt\m (Telecommunication)

TXY˚LVÙ] UÙflThP TVuL˚[d ˘LÙiP A˚X˙T£Ls Cufl

—XTUÙ]RpXYÙ. EeLfidœj ˘R¨kR ©\ RLYp T¨UÙt\

A˚Ul◊Ls G˚Y˘Vufl G›’L.

$ C˚QVR[m

$ ˘RÙ˚XdLÙh£

$

Cu˚\V ®˚X´p CkR A˚Ul◊Ls ̆ T⁄°VRtLÙ] ̆ RÙØp÷hTe

Ls G˚Y˘Vufl TÙodLXÙm.

@˙TÙh˙PÙ¶dv (Photonics)

J∞j’LsL[Ù] @˙TÙhPÙiL∞u KhPj˚RŸm Ti˚TŸm œ±j’

T•dœm A±ÆVp ©¨‹. CR‡Pu ˘RÙPo◊˚PV A±ÆVp

©¨‹L[Ùœm ˙XNo Bl•dv, @˚TTo Bl•dv ˙TÙu\˚Y.

˙XNo Bl•dv TVuT”j’m „r®˚XL˚[ G›ßlTÙ⁄eLs.

$ TÙo˙LÙh YÙ£lTÙu (Bar code reader)

$ CD, DVD G›ß (Writer)

TZeLÙXj ˘RÙ˚X˙T£ A˚Ul◊L∞p Lm©Ls TVuT”jß´⁄k

RÙoLs. J∞´˚ZLs TVuT”jß ™Lj ˘RÙ˚XÆtœ AßL

˙YLjß¤m AßLj RLYpL˚[Ÿm (Data) J˙W ˙SWjßp

A‡l◊YRtœ ÿ•Ÿm Gufl LiP±kR˙RÙ” RLYp T¨UÙt\jßp

™Ll˘T⁄m UÙt\eLs HtThP]. CkR UÙt\eLs AhPY˚Q´p

RWlTh”s[].

TPm 7.17



132

CVt©Vp $  Yœl◊ - X

˚Y˚T WiFi (Wireless Fidility)

Lm©L∞u ’˚Q´u± ˙W•˙VÙ A˚XL˚[l

TVuT”jß L⁄ÆL˚[ C˚Qj’ RLYp T¨

UÙt\m ˘NnŸm A˚UlTÙœm C’. CRtLÙL

˙W•˙VÙ A˚XL˚[l TWl◊YRtœm ˘Ttfld

˘LÙsYRtœm L⁄ÆLs ˙R˚Y.

$ WiFi AßoÆQdL ød° (Modem) TVuT”jß

Ju±tLßLUÙ] L¶≤L∞p Lm©j

˘RÙPo©u± C˚QVR[m °˚PdLf ˘NnV

ÿ•Ÿm.

$ A˚X ˙T£Lfidœ C˚P˙V RLYp

T¨UÙt\m ̆ NnV ÿ•Ÿm.

CXdL ◊˚LlTPd L⁄Æ (Digital camera)

TPeL˚[Ÿm LÙh£L˚[Ÿm ˙SW•VÙL CXdL

ÿ˚\j ’•l◊L[Ùd° UÙtfl˚T˚Y˙V CXdL

ÿ˚\l ◊˚LlTPd L⁄ÆLs. ◊˚LlTPd L⁄Æ

´¤s[ EQoÆ (sensor) CR˚]f ˘Nn°\’.

CjR˚LV ◊˚LlTPd L⁄ÆL∞p ◊˚LlTPf

—⁄s Cp˚X.

Cß¤s[ ©dNpL∞u Gi¶d˚L˙V TPjßu

’p≠Vj˚R ®oQ´d°\’. 2 MP (2 ˘ULÙ

RLYp T¨UÙt\j ˘RÙØp÷hT Y[of£

RLYpL∞u Ru˚U

J≠j’•l◊Ls Uh”m, ˙YLm

™Ld œ˚\‹.

J≠j’•l◊Ls, ˙YLm ™Ld

œ˚\‹. 2 kbps

J≠j’•l◊Ls, G›j’dLs,

C˚QVm. ˙YLm 384 kbps

J≠j’•l◊Ls, G›j’dLs, J∞l

TPeLs, C˚QVm. ˙YLÿm

’p≠Vÿm AßLm, ̇ YLm 2 Mbps

J≠j’•l◊Ls, G›j’dLs, J∞l

TPeLs, C˚QVR[m. ˙YLÿm

’p≠Vÿm ™L AßLm, ̇ YLm 100
Mbps

TVuT”j’m

’•l◊Ls

˚N˚L

˚N˚L

CXdLj ’•l◊Ls

˙W•˙VÙ A˚XL[ÙL‹m, J∞´

˚ZLs YØVÙL‹m A‡l◊

°u\ CXdLj ’•l◊Ls.

˙W•˙VÙ A˚XL[ÙL‹m, J∞

´˚ZLs YØVÙL‹m A‡l

◊°u\ CXdL ÿ˚\j ’•l

◊Ls.

R˚Xÿ˚\

NÙRÙWQ ˘RÙ˚X˙T£

1G (A˚X˙T£j ˘RÙØp÷hTm)

ÿRp R˚Xÿ˚\

2G (A˚X˙T£j ˘RÙØp÷hTm)

CWiPÙm R˚Xÿ˚\

3G (A˚X˙T£j ˘RÙØp÷hTm)

Íu\Ùm R˚Xÿ˚\

4G (A˚X˙T£j ˘RÙØp÷hTm)

SÙuLÙm R˚Xÿ˚\

J⁄ ¥LÙ˚Th ˘To ˘NdLuh (1gbps) ˙YLm ˘LÙiP A”jR R˚Xÿ˚\˙V 5G (Fifth
Generation).

   ˚N˚L, CXdLj  ’•l◊Ls

˘Y∞l◊\ A[‹L∞p Gk˙SWÿm HtT”m

UÙt\eL˚[ ˘RÙPof£VÙ] ™u’•l◊L[ÙL

UÙtflY˙R ̊ N˚Lj (Analog) -’•l◊Ls ̆ NnY’.

AßL ’p≠VUÙ]j ’•l◊L[Ùœm C˚Y.

RW‹L˚[ (Data) ˙N™j’ ˚YdL AßL CPm

˙R˚Y. ˚LdL•LÙWm, L•LÙWm, J≠˘T⁄d°

˙TÙu\Yt±p TVuT”jRlT”°u\].

AßLThNUÙL CWi” Ußl◊L˚[d ˘LÙi”

Uh”˙U ˘NVpT”T˚YVÙœm CXdLj (Digital)
’•l◊Ls. Ei”/Cp˚X, N¨/RYfl, ß\/Í”(On/
Off) G]. C˚Y ™Lj ’p≠VUÙ]˚Y.

RW‹L˚[d œ˚\kR CPjßp ™L AßL A[‹

˙N™j’ ˚YdL CV¤m. L¶≤, œflkRL”

˙TÙu\Yt±¤m CXdL ÿ˚\˚Vl TVuT”jß

Y⁄°\ÙoLs.

˚N˚L CXdL ÿ˚\
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©dNp). 5 MP, 10 MP ◊˚LlTPd L⁄Æ G] ˙LsÆlTh•⁄d

°»oLs ApXYÙ?

£±V CXdL ◊˚LlTPd L⁄ÆLs C˚QdLlThP L⁄ÆL˚[d

LiP±L.

$ h˙WÙiLs

$ A˚X˙T£Ls

$

EVo ˘R∞‹ (HD) TWl◊Rp

˚a ˘P©≤`u GuT˙R HD ´u ÿ› Y•Ym. Jq˘YÙ⁄

NhPeL∞¤m (frame) Es[ ©dNpL∞u Gi¶d˚L CR˚]

®oQ´d°\’. TX Y˚LVÙ] HD TWl◊RpLs Ei”.

G”j’dLÙhPÙL Jq˘YÙ⁄ NhPjß¤m 2,73,600 ©dNpLs TWl◊m

Y˚L Ei”. Rt˙TÙ’ HD ˚V YZeœm EeLfidœj ˘R¨kR

A˚Ul◊L˚[ G›’L.

$ A˚X˙T£Ls

$

RLYp T¨UÙt\j ˘RÙØp÷hTj ’˚\´u Rt˙TÙ˚RV Y[of£

A˚PkRtLÙ] £X L⁄j’L˚[ øeLs ˘R¨k’˘LÙiºo

L[pXYÙ? CkRj ’˚\´p C≤Ÿm ÿu˙]flYRtLÙ]

YÙnl◊dLs AßLm. ARtœ ER‹m ˙Y˘\Ù⁄ ÷hTUÙ]

’˚\VÙœm SÙ˙]Ù ̆ RÙØp÷hTm.

SÙ˙]Ù ̆ RÙØp÷hTm (Nano Technology)

"™Lf£±V’' Gu\ ˘TÙ⁄sT”m YÙoj˚R˙V "SÙ˙]Ù'. 1nm
GuT’ 10-9m Gufl T•jß⁄d°»oLs ApXYÙ? —UÙo Íufl

A‘dL˚[f ˙Noj’ ˚YjRÙp °˚Pdœm ø[UÙœm (1nm)
SÙ˙]Ù ¡hPo. C’ GqY[‹ £±RÙL C⁄dœ˘Uufl F°dL

XÙUpXYÙ?

1 nm ÿRp 100 nm Y˚W A[‹

˘LÙiP ’LsL˚[ TVu

T”jß ◊ßV ˘TÙ⁄sLfim

L⁄ÆLfim EtTjß ˘NnŸm

A±ÆVp ©¨‹ SÙ˙]Ù

˘RÙØp÷hTm Gu\±VlT”

°\’.

˘TÙ⁄sL˚[ SÙ˙]Ù A[Ætœ UÙtflm˙TÙ’ AYt±u

TWlT[Ætœm T⁄U][Ætœm C˚P˙VŸs[ Æ°Rm

J›eLt\ ÿ˚\´p AßL¨lTRÙp AYt±u CVt©Vp

SÙ˙]Ù ’LsLs

SÙ˙]Ù A[Æ¤s[ ’LsL∞u

Ti◊Ls A±ÆVp EXLm CkR

A[‹ Y[of£ A˚PYRtœ

ÿu]⁄m ˘R¨kß⁄kR’. SÙ˙]Ù

’LsLs Gufl ˘R¨VÙU˙X˙V

ReLjß‡˚PV‹m ˘Ys∞´

‡˚PV‹m £fl ’LsL˚[l

TVuT”jß LiQÙ•dœ ®\m

A∞jß⁄kRÙoLs. G.LÙ: LiQÙ•

´p ReLjßu El˚Tf ˙NojRÙp

£Yl◊ ®\ÿm ̆ Ys∞´u El˚Tf

˙NojRÙp UgNs ®\ÿm °˚Pd

°\’. SÙ˙]Ù A[Æ¤s[˚Y

˙RÙtflÆd°u\ ®Lr‹L˚[ CVt

˚L´¤m SÙm LÙQXÙm. U´p

˙RÙ˚L´p J∞ Æ›m˙TÙ’

˙RÙufl°u\ J∞´u Æk˚R,

RÙU˚W, ˙Nm◊ ˙TÙu\ RÙYWe

L∞u C˚XL∞p øo JhPÙUp

C⁄lTRtLÙ] ß\u, £Xkß

Y˚X´u Jh”m Ti◊ ̇ TÙu\˚Y

CYt±p £X.

TPm 7.18
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Ti◊L∞p ˘T⁄m UÙt\j˚Rj ˙RÙtflÆd°\’ Gu\ £\l◊ SÙ˙]Ù

˘RÙØp÷hTjßtœl TWkR YÙnl◊L˚[ E⁄YÙd°´⁄d°\’. G”j’dLÙhPÙL,

J∞ F”⁄YÙR ̆ TÙ⁄hL˚[ J∞ F”⁄‹m ̆ TÙ⁄hL[ÙL UÙt\XÙm (LÙlTo),

G¨VÙR ̆ TÙ⁄hL˚[ G¨Vf ̆ NnVXÙm (A¤™≤Vm), L˚WVÙR ̆ TÙ⁄hL˚[d

L˚WVf ˘NnVXÙm (ReLm).

SÙ˙]Ù ˘RÙØp÷hTj˚Rf £\lTÙ] ÿ˚\´p TVuT”jß]Ùp ˘NnV

ÿ•°u\ £X ˘NVpL˚[d LY≤ŸeLs.

$ LÙVeL˚[ ˙YLUÙL LÙV˚Ydœm Lh”l˙TÙ”m ’¶ E⁄YÙdLXÙm.

$ ß\u YÙnkR ™uLX A”dœL˚[j RVÙ¨dLXÙm.

$ ˘T´u”Ls, YÙo≤xLs ˙TÙu\˚Y RVÙ¨dLXÙm.

$ G˚P œ˚\kR LÙh£j ß˚WL˚[j RVÙ¨dLXÙm.

$ ø•j’ E˚ZlT’m, ˘Y´pLÙXeL∞p œ∞of£˚Vj R⁄Y’UÙ]

LÙ¤˚\L˚[Ÿm ©\ ’¶ Y˚LL˚[Ÿm RVÙ¨dLXÙm.

$ ø•j’ E˚Zd°u\ ˘Pu≤v Tk’.

$

TX ’˚\L∞p SÙ˙]Ù ˘RÙØp÷hTjßu TVu AßL¨d°\’ Gufl

◊¨kRRpXYÙ?

C˚Y ApXÙ’ SÙ˙]Ù ˘RÙØp÷hTjßu AßLl TVuL˚[d LiP±L.

$ SÙ˙]Ù ˘RÙØp÷hTjßtœ Cl˘TVo YWdLÙWQm Gu]?

$ ˘TÙ⁄sL∞u GkRf £\l◊lTi◊ SÙ˙]Ù ̆ RÙØp÷hTjßp TVuT”jRl

Th”s[’.

SÙ˙]Ù ˘RÙØp÷hTjßp ˙RÙuflm Y[of£ SU’ C≤ Y⁄m YÙrd˚L´p

Ge˘Leœ RÙdLj˚R HtT”j’m GuT˚Rd œ±jR RLYpL˚[f ˙NL¨j’

A±ÆVp Uu\jßp J⁄ LXk’˚WVÙPp SPj’L.

˙WÙ˙TÙh•dv (Robotics)

U≤R]Ùp ˘NnV ÿ•Y’m ÿ•VÙR’UÙ] ˙Y˚XL˚[f ˘NnŸm Y˚L´p

E⁄YÙdLlTh•⁄dœm GkßWeL[Ùœm ̇ WÙ˙TÙh”Ls. CYt˚\ GkßW U≤Ru

Gufl A˚ZlT’i”.

U≤R≤u Lh”lTÙh•˙XÙ RÙ]ÙL CVeœYRÙ˙XÙ ˘RÙ˚XÁWd

Lh”lT”j’Rp YØVÙL˙YÙ ˘NVpL˚[f ˘NnŸm GkßWeL˙[

˙WÙ˙TÙh”Ls. ˙WÙ˙TÙh”L∞u EtTjß˚VŸm TVuTÙh˚PŸm

Æ[dœm A±ÆVp ©¨˙Y ˙WÙ˙TÙh•dv.

TX ’˚\Ls ˘RÙPo◊˚PV Tp˙Yfl ˙WÙ˙TÙh”Ls Ei” G”j’dLÙhPÙL,
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1. ˘RÙØp’˚\

˛ ˘TÙ⁄sL˚[d ˚LVÙfiRp.

˛ ˙NÙR˚] ˘NnŸm (Inspection) ˙WÙ˙TÙh”Ls

2. SL⁄m ̇ WÙ˙TÙh”Ls

˛ TÙ˚R YØVÙL˙YÙ, LÙpL˚[l TVuT”jß˙VÙ,

NdLWeLs TVuT”jß˙VÙ SLoT˚Y.

3. LpÆj ˙R˚YLfidLÙ] ˙WÙ˙TÙh”Ls

˛ ˙WÙ˙TÙh•d L⁄ÆLs

˛ ˙WÙ˙TÙ BnYLm

4. ≈h”T˙VÙL ̇ WÙ˙TÙh”Ls

˛ ≈h” ˙Y˚XL˚[f ˘NnT˚Y.

˛ S≈] Æ˚[VÙh”l ̆ TÙ⁄sLs.

5. U⁄j’Yj ’˚\´p

˛ Afl˚Y £°h˚N´p

6. TÙ’LÙl◊j ’˚\´p

˙WÙ˙TÙh”Ls Gu]˘Yuflm AYt˚\l Tp˙Yfl

˙R˚YLfidLÙL Y•Y˚Uj’l TVuT”j’°\ÙoLs

Guflm ◊¨kRRpXYÙ?

£±V’m ˘T¨V’UÙ] TX Y˚L ˙WÙ˙TÙh”Ls Rt˙TÙ’

TVuTÙh•¤s[]. AYt±p J⁄Y˚LVÙœm h˙WÙiLs.

CYt˚\ UAV (Unmanned Aerial Vehicle) Gufl A˚Zd

°\ÙoLs. Ei˚U´p h˙WÙiLs T\dœm ̇ WÙ˙TÙh”Ls

Bœm. C˚Y ̆ RÙ˚XÆ≠⁄k’ Lh”lT”jß˙VÙ ApX’

RÙ≤Ve°VÙL˙YÙ ˘NVpT”m. C˚Y T\lT’ GPS
˘RÙØp÷hTm  ̆ LÙiP ̆ Uu˘TÙ⁄∞u ERÆVÙp Lh”l

T”jRlT”°\’.

Tp˙Yfl ˙R˚YLfidLÙL h˙WÙiLs TVuT”jRl

T”°u\]. RWlT”m ˙Y˚XL˚[d œ˚\L∞u±Ÿm

œ˚\kR ˘NXÆ¤m ÷hTUÙL‹m ’p≠VUÙL‹m

ÿ›˚UVÙdœYRÙp h˙WÙiLs ˘T⁄U[Æp Htfld

˘LÙs[lT”°\’.

™u]‘ÆVp Gu\ A±ÆVp ©¨‹ ®˚\k’ TWÆ Cufl

SU’ EPp ˘NVpTÙ”L˚[Ÿm ÷iQ[Æp ˘R¨k’

˘LÙsfim A[Ætœ Y[okß⁄d°\’. ˙SÙ˚Vd LiP±V

˙R˚YVÙ] MRI Scanner (Magnetic Resonance Imaging
Scanner), Ultra Sound Scanner, ECG (Electro Cardio Gram),
EEG (Electro Encephalo Gram) ˙TÙu\ ÷hTÿm

◊Æ ®˚X A˚Ul◊
(Global Positioning system (GPS)

˘NVt˚L˙LÙsLs ERÆ˙VÙ”

È™´p ˘TÙ⁄sL∞u CPm, ˙SWm

TÙ˚RLs ˙TÙu\ RLYpL˚[j

R⁄°u\ A˚UlTÙœm GPS. CkR

A˚Ul©u ˘NVpTÙh˚Pd LÙX

®˚X UÙt\eLs TÙßlTßp˚X.

CWÙ‘Y, ˘RÙØp ˙R˚YLs ÿRp

NÙRÙWQ ST¨u ̇ R˚YLfidœd ·P

CkR A˚Ul◊ TVuT”°\’.

EX°u GpXÙ SÙ”L∞¤s[

UdLfidœm CkR YNß CXYNUÙL

°˚Pd°\’. CkßVÙ RVÙ¨jR GPS
IRNSS (Indian Remote Navigation
Satellite System). Cßp SÙuœ

Æi¶p HYlTh”s[]. C≤

Íu±˚] H‹Y’Pu CkRj ’˚\´p

SÙm ÿ›˚U ̆ TtflÆ”˙YÙm.
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’p≠Vÿm YÙnkR YØÿ˚\Ls CkR A±ÆVp

©¨Æu TVuL[Ùœm. ˘RÙPok’ BWÙnf£Lfidœl

˘T⁄U[‹ YÙnl◊Ls ̆ LÙiP J⁄ A±ÆVXÙœm C’.

C˛-œl˚TL∞u Lh”lTÙ”

TPm 7.22 I Etfl˙SÙdœL.

˘NVXt\˙RÙ T˚ZV˙RÙ B] L¶≤Lfim ARu

TœßLfim Geœd ˘LÙh•˚YdLlT”°u\]? C˚Y

Gk˘RkR Y˚LL∞p EhT”T˚Y? G›ßlTÙ⁄eLs.

$ ©[Ùv•d

$

æV Æ˚[‹L˚[ HtT”j’m HWÙ[m ˘TÙ⁄sLs Cßp

Ei”.

EeL[’ Ts∞´p Es[ C- -˛ -œl˚TL∞p APe

°´⁄dœm TÙßl©˚] HtT”j’m ˘TÙ⁄sLsL˚[d

œ±j’  J⁄ ˘NVpßhPm YØVÙLd LiP±L.

J⁄ Y⁄Pjßp GqY[‹ C˛-œl˚TLs Ts∞´p œÆk’

°Pd°u\]?

Cl˙TÙ’ EeLfi˚PV UÙYhPjß¤m UÙ®Xjß¤m

CRu A[‹ GqY[‹ BL C⁄dœm?

≈”L∞p TVuT”j’m CFL Ls, TÙRWN BÆ Æ[dœ

˙TÙu\Yt˚\ GqYÙfl AØlT’? AXh£VUÙLj Ád°

G±YRÙ ApX’ LY]UÙLl ◊˚RlTRÙ? Cf˘NV≠p

LY]m ˙R˚Y Gufl ˙RÙu\Æp˚XVÙ?

$ T›R˚PkR ™u, ™u]‘d L⁄ÆLs ̇ RÙtflÆdœm

NÍL, —tflf„Zp ©Wf£˚]Ls G˚Y?

$ C˛œl˚TL˚[ ™Ld LY]UÙLd ˚LVÙ[ ˙Yi”m

Gufld ·flY’ Hu?

$ C˛œl˚TLs ̇ RÙtflÆdœm Af—fljR≠u BZj˚R

YhPÙW A[Æp RLYp ˙NL¨j’ A∞ŸeLs.

S≈] ̆ RÙØp÷hTj˚Rf NÿRÙVjßtœl TVuT”YRÙL

A˚UV R≤dLY]m ˘N¤jR ˙Yi”m. A˚Y

E´oYÙrY]Yt±tœ ˙UÙNUÙ] Æ˚[‹L˚[j

˙RÙtflÆdLÆp˚X Gufl Eflß ˘NnY˙R ◊ßV

R˚Xÿ˚\ Htfld˘LÙs[ ˙Yi•V ÿd°V ˙Y˚X.

C -̨œl˚TLs

™u]‘, ™u L⁄ÆL∞p APe

°´⁄dœm TÙRWNm, ™u˙Rd°L

∞¤s[ PCB dLs ˙TÙu\Yt˚\

Cu£]˙WhPoL∞p G¨dœm ˙TÙ’

˘Y∞Y⁄°u\ Æ` YÙŸdLs

˘T⁄U[Æp LÙt˚\ UÙN˚PVf

˘Nn°u\].

C˛œl˚TLs Ui¶p ˙N⁄m˙TÙ’

ATÙVLWUÙ] ˚PVÙd£uLs,

A™XeLs, TÙRWN lÎWÙuLs ̇ TÙu\

HWÙ[m ˙Yßl˘TÙ⁄sLs Ui¶¤m

CRu YØVÙL ø¨¤m TWÆ TÙßl©˚]

HtT”j’°u\].

Y[of£V˚PkR SÙ”L∞¤m C˛ -

œl˚TL∞u ¡sTVuTÙ”m AØj

R¤m ˘RÙØXÙ[oLfidœm NÿRÙVj

ßtœm ®WkRWUÙL ETÙ˚RL˚[Ÿm

HtT”j’°\’. SpX ÿu˙]tTÙ”Ls

˘Nn˙R CjR˚LV ATÙVLWUÙ]

C˛œl˚TL˚[d ˚LVÙ[ ˙Yi”m.

TPm 7.22
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  ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ A±ÆV¤dœm ˘RÙØp÷hTjßtœm C˚P˙V Es[ ˘RÙPo©˚]d

LiP±k’ ̆ Y∞´P ÿ•°\’.

$ Au\ÙP YÙrd˚L´p RLYp˘RÙØp÷hTjß‡˚PV NÙR˚]L˚[

TVuT”jR ÿ•°\’.

$ ™u]‘dL⁄ÆL˚[d LiP±k’ AhPY˚QlT”jR‹m CYt±p

TVuT”j’m TœßL˚[l ©¨jR±V‹m, œ±¬”L˚[ AhPY˚Ql

T”jß ̆ Y∞´P ÿ•°\’.

$ ˚P˙VÙ”/LED ÿu˙]Ùdœf NÙo©¤m ©u˙]Ùdœf NÙo©¤m

A˚Uj’ ˘NVpT”jR‹m ˙YflTÙh˚P Æ[dL‹m ÿ•‹L˚[l

˘T\‹m ™u—t±˚] Y˚WV‹m ÿ•°\’.

$ ˚P˙VÙ” AC ™u—t±p A˚Uj’ ̆ NVpT”jß A˚W A˚X ß⁄jß,

ÿ› A˚X ß⁄jß G˚Y Gufl Bn‹L∞u YØVÙL ˙YflT”jß

A±k’ Y˚WTPm TVuT”jß Y˚WV ÿ•°\’.

$ ˚P˙VÙ•tœm, •WÙu£vP⁄dœm C˚P˙V A˚Ul©p Es[

˙YflTÙh˚Pl ©¨jR±k’ ̆ Y∞´P ÿ•°\’.

$ ˘RÙœl◊f—tflL∞u £\l◊L˚[ Æ[dL ÿ•°\’.

$ S≈] ˘RÙØp÷hTj ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv ˙TÙu\Yt±u YÙnl◊Ls œ±j’ Æ[dL

ÿ•°\’.

$ C˛œl˚TLs ˙RÙtflÆdœm —tflf„Zp ©Wf£˚]L˚[l ◊¨k’

˘LÙs[‹m, ÆØl◊Qo‹ HtT”jR‹m ÿ•°\’.

Ußl©PXÙm

1.

(a) TPjßp RWlTh”s[Yt±≠⁄k’ G’ GRu œ±¬” Gufl G›’L.

(b) CYt±u ˙Y˚XL˚[f ˘NnV CV¤m ™u]‘l Tœß G’?

(c) CkRl Tœß´u £\l◊Ls VÙ˚Y?
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2.

(i) ™u—tflL˚[f ̆ NVpT”j’m˙TÙ’ Gß¤s[ ™uÆ[dœ J∞⁄m?

(ii) ˚P˙VÙ•u ˙Y˚X Gu]?

3. SÙ˙]Ù ˘RÙØp÷hTj˚Rl TVuT”jR ÿ•°u\ H˙R‡m SÙuœ

„r®˚XL˚[ G›’L.

4. C˛œl˚TLs —tflf„Z¤dœ HtT”j’°u\ TÙßl◊dL˚[d œ±j’ J⁄

£fl œ±l◊ RVÙ¨dL‹m.

   ˘RÙPo ˘NVpTÙ”Ls

1. T›R˚PkR J⁄ ˙W•˙VÙ˚Yj ß\k’ ARu TœßL˚[ ˙YflT”jßj

˘R¨k’˘LÙsL.

2. 6 V DC  R⁄m J⁄ ÿ› A˚X ß⁄jß˚V E⁄YÙd° ˘NVpT”j’L.

3. ™u]‘lTœßL˚[f ˙NL¨j’ J⁄ LiLÙh£ SPjR‹m.

4. "RLYp T¨UÙt\j ’˚\´p ˙RÙu±V Y[of£' Gu\ R˚Xl©p J⁄

Bn‹d Lh”˚W ˘Y∞´P‹m.

5. TpY˚L ˙WÙ˙TÙh”L˚[d œ±jR RLYpL˚[f ˙NL¨j’ RLYp

TX˚L´p LÙh£lT”j’L.



˘TÙ’ YÙL] A˚Ul◊L˚[ FdLlT”jR ˙Yi•VRu ˙R˚Y˚Vd

œ±jRpXYÙ UÙQYu ·flY’. EeLfidœ Gu] ˙RÙufl°\’.

∏˙Z RWlTh”s[ TPm 8.1 ˚Vl TÙ⁄eLs.

TZeLÙXjß¤m S≈] LÙXjß¤m TVQm ̆ NnYRtœm, ̆ TÙ⁄hL˚[ G”j’f

˘NpX‹m TVuT”jß´⁄kR A˚Ul◊L˚[l TÙojæoL[pXYÙ? GjR˚]

UÙt\eLs!

Íufl SToLs ·P  Cßp
Cu‡m AßLUÙLl TVQm

˘NnVXÙUpXYÙ.....
TÙ⁄eLs..... ̇ R˚Y´u±

G¨˘TÙ⁄˚[
≈Q•d°\ÙoLs!

TPm 8.1
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AhPY˚Q  8.1

Sm˚Uf —t± Rt˙TÙ’ SPdœm UÙt\eLs G˚Y˘Vufl G›ßl TÙ⁄eLs.

$ YÙL]eL∞p ˘TÙ⁄hL˚[d ˘LÙi” ˘NpY’.

$ TVQjßtLÙ] YNß˛CWi” NdLW YÙL]m ÿRp BLÙV ÆUÙ]m

Y˚W.

$ A”dœUÙ• Lh•PeLs

$ ÆVÙTÙW ®flY]eLs

$ UdLs˘RÙ˚Ll ˘T⁄dLm

$

CWi” LÙXeL∞¤m Tp˙Yfl UiPXeL∞p Es[ UÙt\eL˚[

Jl©”L. CkR UÙt\eLs Bt\p TVuTÙh•p ˙RÙtflÆjR EVo‹

GqY[‹ Gufl F°dLXÙUpXYÙ?

EeLs LiP±R≠u A•lT˚P´p S≈] ŸLjßp R≤STo Bt\p

TVuTÙh•u A[˚Yd œ±jR ÿ•‹ Gu]?

U≤R≤u Y[of£˚Vl ˘TÙflj’ TVQ ˙YLÿm Reœ™P YNßŸm

AßL¨jR’. C˚Rl ˘TÙflj’ ˘RÙØtNÙ˚XLfim ˘RÙPo◊˚PV

YNßL˚[Ÿm AßL¨dL ˙Yi•V „r®˚X HtThP’.

Bt\≠u ˙R˚Y AßL¨j’s[RÙp A’ ≈QÙLÙU¤m ARu ÍXm

˙RÙuflm ©Wf£˚]L˚[j RÆodL‹m LY≤l¿oL[pXYÙ?

G¨˘TÙ⁄sLs (Fuels)

G¨Ÿm˙TÙ’ HWÙ[UÙ] ̆ YlT Bt\˚X ̆ Y∞Æ”T˚Y˙V G¨˘TÙ⁄hLs.

NUVX˚\´p EQ‹ N˚UlT’ ÿRp TX ˙R˚YLfidLÙL SÙm

G¨˘TÙ⁄hL˚[l TVuT”j’°˙\ÙUpXYÙ? G¨˘TÙ⁄[ÙLl

TVuT”j’°u\ ˘TÙ⁄hLs G˚Y? AYt˚\j ßP, ßWY, YÙŸ Gufl

Y˚LlT”jß AhPY˚Q´p G›’L.

         ßPm                    ßWYm             YÙŸ

    $  Æ\œ           $  Ui˘Qi˘Qn $  E´o YÙŸ

    $           $    $

$ A”l©p Æ\œ G¨dœm˙TÙ’ F’Y˚Rl TÙojß⁄d°»oL[Ù?

F’m˙TÙ’ æ ̆ LÙ›k’Æh” G¨Y’ GR]Ùp?

J⁄ BnÆ˚]f ̆ Nn’ TÙol˙TÙm. ̆ T¨V LÙ°Rj˚Rf —⁄h•Ÿm  ̇ Y˘\Ùu±˚]

—⁄hPÙUp ˙SWÙL ˚Yj’m Jq˘YÙ⁄ Dod°≠p ˙LÙoj’ G¨dLlT”°u\].
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G¨˘TÙ⁄s G¨Rp
(Combustion)

G¨˘TÙ⁄hLs G¨Y’ Bd£_≤u

’˚QVÙp Bœm. G¨˘TÙ⁄hLs

˘TÙ’YÙL Bd£_‡Pu æÆWUÙL

Æ˚]◊¨k’ ˘YlTj˚RŸm

J∞˚VŸm AR‡Pu LÙoTu ˚P

Bd˚N˚PŸm øWÙÆ˚VŸm ˙RÙtfl

ÆlT˙R ÿ›˚UVÙ] G¨Rp.

˙TÙ’UÙ] A[Æp Bd£_u

°˚PdLÆp˚X Gu\Ùp AßL

A[Æp LÙoTu ˙UÙ]Ùd˚N”m

L¨Ÿm ◊˚LŸm œ˚\YÙ] A[Æp

LÙoTu ˚P Bd˚N”m ˙RÙuflm.

CjR˚LV G¨Rp Tœß G¨Rp.

Y∞UiPXjßp LXdœm LÙoTu

˙UÙ]Ùd˚N” ˙RÙtflÆdœm ©Wf

£˚]L˚[d œ±j’ HtL]˙Y

˘R¨k’s«oLs ApXYÙ? YÙL]e

L∞≠⁄k’ ˘Y∞Y⁄m ◊˚L´p

APe°Ÿs[ Tœßl˘TÙ⁄hLs

A‡UßdLlThP A[˚Y ÆP

AßLUÙL Es[RÙ GuT˚Rj ̆ R¨k’

˘LÙs[˙Y ◊˚Ll T¨˙NÙR˚]

SPjRlT”°\’.

AhPY˚Q  8.2

C˚Y´Wi”m G¨Yßp Gu] ˙YflTÙh˚Pd LÙi°»oLs? AhPY˚Q´p

G›’eLs.

—⁄h•V LÙ°Rm —⁄hPÙR LÙ°Rm

$ AßL ◊˚L ˙RÙufl°\’

$ G¨R≠p ˙YflTÙ” ˙RÙu\d LÙWQ˘Uu]? A”lÈ’m ˘NV¤Pu

˘RÙPo◊T”jß G›’L.

$ Tp˙Yfl G¨˘TÙ⁄hLs ÿ›˚UVÙL G¨YRtœ¨V „r®˚XLs G˚Y?

$ ßP G¨˘TÙ⁄hLs EXokRRÙL C⁄dL ˙Yi”m.

$ ˙YLUÙL BÆVÙL ˙Yi”m.

$ G¨YRtLÙ] ˘YlT®˚X˚V A˚PV˙Yi”m.

$ ÿ›˚UVt\ G¨R¤dLÙ] LÙWQeLs VÙ˚Y?

$ ÿ›˚UVt\ G¨RXÙp HtT”m ©uÆ˚[‹Ls G˚Y?

Th•V˚X Æ¨‹T”j’L.

$ G¨˘TÙ⁄s CZl◊

$ LÙX ÆWVm

$

$ G¨˘TÙ⁄hLs G¨Ÿm˙TÙ’ °˚Pdœm ˘TÙ⁄sLs

G˚Y˘Vuflufl ̆ R¨k’˘LÙiPÙVpXYÙ. G›’eLs.

-$ LÙoTu ˚P Bd˚N”

$

$ ≈”L∞p ◊˚L´pXÙ A”l◊L˚[l TVuT”jß]Ùp

HtT”m ̇ Uu˚ULs Gu]?

$ ◊˚LlT¨˙NÙR˚] ®˚XVeL˚[l TÙojß⁄d°»o

L[pXYÙ? YÙL]eL∞p GRtLÙLl ◊˚LlT¨ ̇ NÙR˚]

SPjR ̇ Yi”m?

A⁄°¤s[ GRÙY’ J⁄ YÙL]l◊˚L T¨˙NÙR˚] ˚UVj

ßtœf ˘Nufl Aeœs[ ˘RÙØXÙ∞LfiPu LXk’˚WVÙ•

T¨˙NÙR˚]˚Vd œ±jR œ±l◊  RVÙ¨dL‹m.

CXhNdLQdLÙ] YÙL]eLs Jq˘YÙ⁄ Æ]Ù•´¤m

Y∞UiPXjßp ˘Y∞Æ”°u\ ◊˚L ˙RÙtflÆdœm
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Æ˚[‹Ls GqY[‹ ATÙVLWUÙ]’! ◊˚Ll

T¨˙NÙR˚] NhPjRÙp LhPÙVlT”jß´⁄lTRu

˙R˚Y ◊¨kRRpXYÙ?

G¨˘TÙ⁄hL∞u ÿ›˚UVt\ G¨RXÙp Y∞UiPX

UÙN˚PRp ˙RÙufl°\’.

EeL[’ ≈”L∞≠⁄k’m YÙL]eL∞≠⁄k’m

ApXÙUp G¨RXÙp Y∞UiPX UÙN˚PRp

˙RÙuflm „r®˚XL˚[d LiP±k’ G›’L.

T•U G¨˘TÙ⁄hLs (Fossil Fuels)
Bt\p TÙ’LÙl◊Pu ̆ RÙPo◊˚PV TPm Y˚WRp ̇ TÙh•´p J⁄ UÙQYu

Y˚WkR TPm  (TPm 8.3) ˚V LY≤dL‹m. TPjßp LÙ‘m CjR˚LV J⁄

„r®˚X˚Vd œ±j’ Yœl©p ˘TÙ’d LXk’˚WVÙPp SPjR‹m.

EeLfi˚PVd ·tflLs Gu]?

$ CjR˚LV J⁄ ®˚X˚V A˚PYRtLÙ]d LÙWQeLs

Gu]?

$ Cufl SÙm YÙL]eL∞p TVuT”j’°u\ G¨˘TÙ⁄hLs

G˚Y?

≈”L∞¤m YÙL]eL∞¤m ApXÙUp ˙Y˘\eœ

G¨˘TÙ⁄hLs ˙R˚YlT”°u\]? Jq˘YÙu±tœm

TVuT”j’m G¨˘TÙ⁄hLs G˚Y? G›’eLs.

$ øeLs AhPY˚QlT”jßV Jq˘YÙ⁄

G¨˘TÙ⁄hL∞‡˚PV‹m E˚\ÆPeLs G˚Y˘Vufl

G›’L.

$ ºNp, Gp.©.¥ → ˘Th˙WÙ≠Vm

$

TPm 8.2

TPm 8.3

T•U G¨˘TÙ⁄hLs

CXhNdLQdLÙ] Y⁄Pe

Lfidœ ÿu]o Ui¶tL•´p

◊˚Rk’ ˙TÙ] RÙYWeLfim

ÆXeœLfim LÙt±u ˘RÙPo

©u± EVokR ̆ YlT®˚X´¤m

A › j R j ß ¤ m E ⁄ U Ù t \ m

A˚Pk’ ̇ RÙu±V˚Y˙V T•U

G¨˘TÙ⁄hLs. ®XdL¨, ˘Th

˙WÙ≠Vm, CVt˚L YÙŸdLs

˙TÙu\˚Y T•U G¨˘TÙ⁄h

L[Ùœm. C˚Y TVuT”j’YRt

˙LtT ¡i”m EtTjß ˘NnVl

T”Yßp˚X. G]˙Y CYt˚\ Ufl

EtTjß ˘NnV CVXÙR Bt\p

E˚\ÆPeLs G] A˚ZlTo.

  N̊d°s
YÙP˚Ldœ
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$ ˘Th˙WÙ≠Vm Ge°⁄k’ °˚Pd°\’?

˘Th˙WÙ≠Vj˚Rf £˚Rj’ Y•dœm˙TÙ’ °˚Pdœm ˘TÙ⁄hL˚[d œ±j’

EeLfidœj ˘R¨ŸUpXYÙ. T•U G¨˘TÙ⁄hL˚[ ˘Yh• G”lT˚RŸm

TVuTÙh˚PŸm Lh”lT”jR ˙Yi”˘Uufl ·\ LÙWQ˘Uu]?

 A›jRlThP CVt˚L YÙŸ (CNG), ßWYUÙdLlThP CVt˚L

YÙŸ (LNG), ßWYUÙdLlThP ˘Th˙WÙ≠Vm YÙŸ (LPG)

˘Th˙WÙ≠Vj’Pu °˚Pd°u\ T•U G¨˘TÙ⁄[Ù°V CVt˚L

YÙŸÆ≠⁄kRÙœm A›jRlThP CVt˚L YÙŸ‹m (£.Gu.¥)

ßWYUÙdLlThP CVt˚L YÙŸ Gu\±VlT”°u\ Gp.Gu.¥ Ÿm

RVÙ¨dLlT”°u\]. CYt±u ÿd°Vl Tœßl ̆ TÙ⁄s ¡j˙Ru Bœm.

C˚Y YÙL]eL∞¤m ˘RÙØtNÙ˚XL∞¤m A]p ™u®˚XVeL∞¤m

G¨˘TÙ⁄[ÙLl TVuT”jRlT”°u\]. CVt˚L YÙŸ˚Yj ßWYUÙd°

˘RÙ˚XÁWeLfidœd ̆ LÙi” ̆ NpX J⁄ YØ Gu\ ÿ˚\´p Gp.Gu.¥

ÿd°Vj’Ym YÙnkR’. Y∞UiPX ˘YlT®˚X´p ¡i”m YÙŸYÙL

UÙt± œZÙnL∞u YØVÙL Æ≤˙VÙLm ˘NnVlT”°\’.

ßWYUÙdLlThP ˘Th˙WÙ≠Vm YÙŸ GuT’ Gp.©.¥ ´u ÿ›Y•Ym.

˘Th˙WÙ≠Vj˚R £˚Rj’ Y•dœm˙TÙ’ °˚Pdœm ®\˙UÙ UQ˙UÙ CpXÙR

J⁄ YÙŸYÙœm C’. ≈h” ET˙VÙL Gp.©.¥ ´p YÙŸ ˘Y∞˙VflY˚Rj

˘R¨k’˘LÙsYRtLÙL D˚Rp ˘UoLÙlPu LXlTRÙp ARtœ UQm

HtT”°\’. Gp.©.¥ ́ u ÿd°V Tœßl ̆ TÙ⁄s ©Îh˙Pu Bœm.

$ ˘T⁄ SLWeL∞p TX YÙL]eL∞¤m £.Gu.¥ G¨˘TÙ⁄[ÙLl TVuT”jRl

T”°\’. ̆ Th˙WÙp, ºNp ̇ TÙu\ G¨˘TÙ⁄hL˚[ ÆP £.Gu.¥, Gp.Gu.¥

˙TÙu\˚Y TVuT”j’YR]Ù¤s[ ˙Uu˚ULs VÙ˚Y?

$ YÙŸ UÙN˚PRp œ˚\‹.

$ ß\u AßLm.

$ ˘NX‹ œ˚\‹

$

$ ≈h” ET˙VÙL £≠iPoL∞p °˚Pd°u\ N˚UVpYÙŸ G’?

$ YÙŸ L£Y˚Rj ˘R¨k’˘LÙs[ ER‹m Tœßl˘TÙ⁄s G’?

$ Gp.©.¥ L£Y˚Rj ̆ R¨k’˘LÙs[YR]Ùp HtT”m ̇ Uu˚ULs VÙ˚Y?

G¨˘TÙ⁄hLs Gu\ ÿ˚\´p £.Gu.¥, Gp.Gu.¥, Gp.©.¥ CYt˚\d

œ±j’ AßL RLYpL˚[d LiP±k’ G›’L.

CNG LNG LPG
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˘Y∞˙V £kßV AkR

˘Th˙WÙ˚X ˚Yj’ SÙu

200 ¡hPo AßLUÙL

Kh•´⁄l˙Tu.

ß]N¨ ˙XÙ” LQd°p

˘Th˙WÙp Y⁄°\RpXYÙ

NÙo, Hu Y⁄jRlT”°»oLs?

CNG LNG LPG
¡j˙Ru ¡j˙Ru ©Îh˙Pu

®XdL¨ (Coal)

È™´≠⁄k’ °˚Pd°u\ T•U G¨˘TÙ⁄hL∞p ™L AßL A[Æp

°˚PlT’ ®XdL¨VÙœm. ®XdL¨´u ÿd°V Tœß LÙoTu Bœm.

APe°´⁄dœm LÙoT≤u A[˚Yl ˘TÙflj’ ¿h, ≠d˚]h,

©h”™]v ®XdL¨, BkßW˚Nh G] SÙuLÙL Y˚LlT”jRl

Th”s[]. ®XdL¨˚V LÙt±u ˘RÙPo©u± LÙnf£ Y•jRÙp

A˙UÙ≤VÙ, ®XdL¨ YÙŸ, ®XdL¨ RÙo, ˙LÙd GuT˚Y °˚Pdœm.

$ ®XdL¨˚V T•U G¨˘TÙ⁄s Gufl A˚ZdLd LÙWQm Gu]?

$ ®XdL¨˚V LÙnf£ Y•jRÙp YÙŸ ®˚X´p °˚Pdœm ˘TÙ⁄sLs

G˚Y?

T•U G¨˘TÙ⁄hL˚[d œ±j’ øeLs ˘Ttfld˘LÙiP A±Æu

A•lT˚P´p TPm 8.4 p Es[ LXk’˚WVÙP˚Xd œ±j’ EeL[’

L⁄jß˚] G›’L.

-

T•U G¨˘TÙ⁄hL˚[ Y⁄eLÙXj R˚Xÿ˚\dœm ˙N™j’ ˚YdL

TPm 8.4

AhPY˚Q  8.3
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˙Yi”m Gufl EeLfidœj ˙RÙu\Æp˚XVÙ? T•U G¨˘TÙ⁄hLs

Æ˚XUßlTt\˚YVÙœm Guflm AYt˚\ A±‹lÈoYUÙLl TVuT”jR

˙Yi”˘Uuflm G›ßV £X ’i” LÙ°R Ah˚PLs RVÙ¨j’ Ts∞

Y[ÙLjßp ˚YdL‹m.

TpY˚L G¨˘TÙ⁄hL˚[d œ±j’ øeLs ̆ R¨k’˘LÙiºoL[pXYÙ? C˚Y

A˚]j’m G¨Ÿm˙TÙ’ °˚Pdœm ˘YlTjßu A[‹ J˙W A[Æ]RÙ?

SÙm TÙol˙TÙm.

G¨˘TÙ⁄∞u ß\u (Fuel efficiency)
EeL[’ ≈”L∞p TVuT”j’°u\ G¨˘TÙ⁄hLs G˚Y? G›’L.

C˚Y Jq˘YÙu˚\Ÿm G¨dœm ˙TÙ’ ˘Y∞Y⁄m ˘YlTjßu A[‹ J˙W

A[Æ]RÙ? Bn‹ ˘NnVXÙm.

$ EeL∞p £XW’ ≈h•XÙY’ Gp.©.¥ TVuT”j’Y’iPpXYÙ.

£≠iPoL∞p ®Wl© ≈”Lfidœ Æ≤˙VÙ°dœm Gp.©.¥. GjR˚]

°˙XÙ°WÙm G˚P ˘LÙiP’?

$ CqY[‹ LPG TVuT”jß]Ùp —UÙo GjR˚] SÙhLfidœf N˚UVp

˘NnV ÿ•Ÿm?

$ CqY[‹ Æ\°˚] G¨jRÙp —UÙo GjR˚] SÙhLfidœ N˚UVp ̆ NnV

ÿ•Ÿm?

$ CkR CWi” G¨˘TÙ⁄hL∞u ß\≤p Gu] ̇ YflTÙ” LÙQlT”°\’?

CqY[‹ Æ\œm
J⁄ UÙRf

N˚UV¤dœ ˙TÙRÙ’
œZkRÙn .....

CqY[‹
Æ\LÙ?

TPm 8.5
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˚ahW_u G¨˘TÙ⁄s
™uLXu

˚ahW_u G¨˘TÙ⁄s ™uLX≤p

J⁄ ˘LÙsLX≤p ˚ahW_‡m

Ut˘\Ùu±p Bd£_‡m ®WlTl

Th•⁄dœm. ˚UV ˘LÙsLX≤p

™uTœ˘TÙ⁄s ˙N™dLlTh•⁄dœm.

©[Ùh•]m Ás Gu\ Æ˚]Îd°

˚ahW_˚] AV≤L[Ùdœ°\’.

AV≤Lfidœ Uh”˙U ™uTœ

˘TÙ⁄s YØVÙLd LPk’ ˘NpX

ÿ•Ÿm. G]˙Y GXdhWÙuLs LPj

ß´u YØVÙL ˘Y∞ ™u—t±tœm

Ae°⁄k’ Bd£_u ®˚\dLl

Th”s[ ˘LÙsLX˚]Ÿm A˚P°u

\]. Bd£_u ˘LÙsLX≤¤s[

A‘dLs CkR GXdhWÙuL˚[l

˘Ttfld˘LÙi” "SÙ˙]Ù' SÙ¨˚ZL∞u

Y•Yj ß¤s[ ®dLp Æ˚]Îd°´u

ÿu≤˚X´p AV≤L[Ù°u\].

˚ahW_u AV≤Lfim Bd£_u

AV≤Lfim ™uTœ˘TÙ⁄∞p ̊ Yj’

C˚Qk’ øWÙL UÙfl°\’. CR‡Pu

˙Nok’ S˚P˘Tflm GXdhWÙu

KhP˙U ˚ahW_u G¨˘TÙ⁄s

™uLXjß¤s[ ™u˙]ÙhPm. 0.6V
ÿRp 0.7V Y˚WVÙœm CjR˚LV

™uLXuL∞u ™u]›jR ˙YflTÙ”.

RtLÙXjßp G¨˘TÙ⁄s ™uLXuLs

TVuT”jß ˘NVpT”m LÙoLs,

øoÍr° LlTpLs ˙TÙu\ Tp˙Yfl

YÙL]eLs RVÙ¨dLlTh”s[].

L˙XÙ¨ Ußl◊ (Calorific value)
J⁄ °˙XÙ°WÙm G¨˘TÙ⁄s ÿ›Y’UÙL G¨Ÿm˙TÙ’

˘Y∞Æ”°u\ ˘YlTjßu A[YÙœm AkR

G¨˘TÙ⁄∞u L˙XÙ¨ Ußl◊. CRu AXœ °˙XÙ _¯p/

°˙XÙ°WÙm Bœm.

£X G¨˘TÙ⁄sLfim AYt±u L˙XÙ¨Ußl◊m.

˚ahW_u ˛ 150000 kJ/kg
CNG - 50000 kJ/kg
NÙQ YWh• ˛ 6000 - 8000 kJ/kg
LPG - 55000 kJ/kg
E´oYÙŸ - 30000 - 40000 kJ/kg
®XdL¨ ˛ 25000 - 33000 kJ/kg
˘Th˙WÙp ˛ 45000 kJ/kg
¡j˙Ru ˛ 50000 kJ/kg

$ L˙XÙ¨ Ußl©u A•lT˚P´p £\kR G¨˘TÙ⁄[ÙL

L⁄Rl”Y’ G’?

˚ahW_‡m, ̊ ahW_u G¨˘TÙ⁄s ™uLX‡m

EVokR L˙XÙ¨ Ußl◊ ̆ LÙiP G¨˘TÙ⁄[Ùœm ̊ ahW_u.

C’ G∞RÙL æ ©•j’ ˘Y•dœm ß\‡m ˘LÙiPRÙœm.

G]˙Y J⁄ CPjß≠⁄k’ ˙Y˘\Ù⁄ CPjßtœ

˘LÙi”˘NpY’m ̇ N™lT’m £WUUÙ]’. ̊ ahW_˚]Ÿm

Bd£_˚]Ÿm C˚Qj’ ™u˙]ÙhPj˚R EtTjß

˘NnYRtœ ˚ahW_u G¨˘TÙ⁄s ™uLXu TVu

T”jRlT”°\’. CjR˚LV ™uLXuL˚[f NÙRÙWQ

™uLXuL˙[Ù” Jl◊˚U T”jß´⁄d°\ÙoLs.

$ ˚ahW_u G¨˘TÙ⁄[ÙLl TVuT”j’°u\

„r®˚XLs G˚Y?

$ ≈”L∞p G¨˘TÙ⁄[ÙL ˚ahW_˚]l TVuT”j

RÙR’ Hu?

TpY˚L G¨˘TÙ⁄hL˚[d œ±j’m AYt±u L˙XÙ¨

Ußl˚Td œ±j’m ˘R¨k’˘LÙiºoL[pXYÙ. J⁄ £\kR

G¨˘TÙ⁄fidœ ˙Yi•V Ti◊Ls G˚Y? AhPY˚Q˚V

Æ¨‹lT”j’L.

$ AßL A[‹ °˚PdL ˙Yi”m.

$ ˘NX‹ œ˚\YÙL C⁄dL ˙Yi”m.

B˙]Ù” ˙L˙RÙ”

Bd£_u˚ahW_u

™uTœ

˘TÙ⁄s
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$ G¨Ÿm˙TÙ’ Y∞UiPX UÙN˚PRp œ˚\YÙL C⁄dL ˙Yi”m.

$ ßWYUÙL C⁄lT˚Y NÙRÙWQ ˘YlT®˚X´p G∞RÙL BÆVÙLd

·PÙ’.

$

E´¨dLØ‹Ls (Biomass)
Æ\œ, NÙQYWh• ˙TÙu\Yt˚\l TZeLÙXm ÿR˙X SÙm G¨˘TÙ⁄[ÙLl

TVuT”j’°˙\ÙUpXYÙ? CjR˚LV G¨˘TÙ⁄hLs RÙYWeL∞≠⁄k’m

ÆXeœL∞≠⁄k’m ̆ T\lT”YRÙp C˚Y E´¨dLØ‹Ls ARÙY’ T˙VÙUÙv

Gu\±VlT”°u\]. Tp˙Yfl ̇ R˚YLfidLÙL SÙm TX Y˚L E´¨dLØ‹L˚[

G¨˘TÙ⁄[ÙLl TVuT”j’°˙\ÙUpXYÙ? CYt±u G¨RXÙp ˙RÙuflm

©Wf£˚]Ls G˚Y? G›ßl TÙ⁄eLs.

$ ◊˚L ˙RÙufl°\’

$

ÆXeœL∞‡˚PV‹m RÙYWeL∞‡˚PV‹m EPpTœßLfim LØ‹Lfim

E´¨dLØ‹Ls Gu\±VlT”°u\].

˘TÙ’ CPeL∞p ßPdLØ‹L˚[d œÆj’ ˙TÙh•⁄lT˚Rl TÙojß⁄l¿oLs.

AqYØVÙLd LPk’ ˘Np¤m˙TÙ’ SÙt\j˚R EQo°˙\Ùm. SÙt\jßtœd

LÙWQUÙ] GkR YÙŸdLs Ce˙L ˙RÙufl°u\]?

˚ahW_u Np˚T”, ¡j˙Ru ̇ TÙu\ YÙŸdLs Y∞UiPXjßp LXdœm˙TÙ’

˙RÙufl°u\ ©Wf£˚]Ls G˚Y? LXk’˚WVÙ• G›’L.

Y∞UiPXm UÙN˚PY’ RÆW ˙Yfl Gu˘]u] ©Wf£˚]Ls œl˚TL˚[d

œÆj’l˙TÙ”YRÙp ˙RÙufl°u\]?

E´oYÙŸ (Biogas)

≈h”d LØ‹L˚[ E´oYÙŸ EtTjß A˚Ul©p ˙TÙh”

Bd£_u CpXÙR „Z≠p TÙdº¨VÙdL∞u ˘NVpTÙh•]Ùp

E´oYÙŸ ̇ RÙufl°\’. Cß¤s[ ÿd°V Tœß ¡j˙Ru Bœm.

Cß≠⁄k’ ̆ Y∞Y⁄m LØ‹ SpX EWUÙœm. E´¨dLØ‹L˚[

E´oYÙŸYÙL UÙtflm ˙TÙ’ AßLd L˙XÙ¨ Ußl◊ ˘LÙiP

G¨˘TÙ⁄s °˚PlT’ Uh”UpX, —tflf„Zp UÙN˚PR˚Xd

œ˚\dL‹m ÿ•°\’.

NÍL E´oYÙŸ A˚Ul◊Ls ˙RÙtflÆdL ˙Yi•Vßu

˙R˚Y˚Vd LXk’˚WVÙ• œ±l◊ RVÙ¨dL‹m.

Sm˚Uf —t± YØ˙VÙWeL∞p AXh£VUÙLj Ád° ≈NlT”m œl˚TLs

—tfll◊\l TœßL∞p ˘RÙtfl˙SÙnLfidœ LÙWQUÙ°u\] Gufl VÙ⁄m

TPm 8.6
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®˚]j’l TÙolTßp˚X. R≤STo —jRjßp SÙm ÿu≤h” ®u\Ù¤m NÍL

—jRjßp  ©uRe°˙V Es˙[Ùm. ≈h”d LØ‹L˚[ TV‡s[ ÿ˚\´p

TVuT”jß]Ùp °˚Pdœm TVuL˚[d œ±j’ Æ[d°d ˘LÙi” ©.•.H Æp

J⁄ œ±l©˚] ˘Y∞´”L.

ß]k˙RÙflm SÙm GjR˚] GjR˚] ˘NVpL˚[f ˘Nn°˙\Ùm! CRt˘LpXÙm

˙R˚YVÙ] Bt\p EP¤dœd °˚PlT’ Ge°⁄k’?

RÙYWeL∞≠⁄k’ ApXYÙ EQ‹ °˚PlT’.

$ RÙYWeLfidœ EQ‹ RVÙ¨lTRtLÙ] Bt\p °˚PlT’ Ge°⁄k’?

-

$ „¨V≤≠⁄k’ °˚Pd°u\ Bt\p Y•YeLs G˚Y?

„¨V Bt\˚Xl ˘T⁄U[‹ TVuT”j’YRtLÙ] ÿVt£Ls RtLÙXjßp

ÿu˙]t\U˚Pk’ Y⁄°u\]. Rt˙TÙ’ GkRd L⁄ÆL∞u YÙ´XÙL SÙm

AYt˚\l TVuT”jR ̆ RÙPe°´⁄d°˙\Ùm? LXk’˚WVÙ• Th•V˚X Æ¨‹l

T”j’L.

„¨Vu Bt\≠u
AhNV TÙjßWm!

È™˚V A˚P°u\ „¨V

Bt\≠u 30 Æ›dLÙ”m ß⁄mT

Gß˘WÙ∞dLlT”°\’. ¡Rÿs

[˚Y ˙ULeLs, LPpLs, È™

˙TÙu\Yt\Ùp EhLYWlT”°u

\]. CqYÙfl J⁄ U¶˙SWjßp

EhLYWlT”m „¨V Bt\p

EXLjß¤s[ A˚]Y⁄dœm

J⁄ Y⁄Pjßtœ TVuT”jRj

˙R˚YVÙ] Bt\˚X ÆP

TuUPeœ AßLUÙ]’.

˘S”mTÙ˙N¨ ÆUÙ] ®˚XVjßp

A˚UdLlTh”s[ „¨V ™uRh”Ls

$ „¨V ™uLX A”dœ

$ „¨V øo „PÙd°

$

„¨V Bt\≠≠⁄k’ ™u]Ùt\p

„¨V Bt\≠u J∞VÙt\˚Xl TVuT”jß ™u]Ùt\XÙL

UÙtflm L⁄Æ˙V „¨V ™uLXm. C’ J⁄ P-N Nkß ̊ P˙VÙ”.

£≠dLÙ]Ùp RVÙ¨jR CRu N Tœß´p „¨V J∞

Æ›m˙TÙ’ P Tœß˚V ˙SÙd° HtT”m £±V A[ÆXÙ]

GXdhWÙu KhP˙U ™u˙]ÙhPjßtLÙ]d LÙWQm. CkRf

˘NV˙X J∞ ˙YÙpPÙ´d Æ˚[‹. CqYÙfl °˚Pdœm

™u˙]ÙhPm ™uLXuL∞p ˙Rd° ˚Yj’j ˙R˚YVÙ]

˙TÙ’ TVuT”jRlT”°\’.

„¨V ™uRh” (Solar panel)
J⁄ „¨V ™uLX≤≠⁄k’ £±V A[ÆXÙ]

™u]›jRÿm ™u˙]ÙhPÿm Uh”˙U °˚Pdœm. TX

„¨V ™uLXuL˚[ C˚Qj’ „¨V ™uRh”

E⁄YÙdLlTh”s[’. TX ™uLXuL∞≠⁄k’ °˚Pdœm

™u˙]ÙhPj˚Rf ˙N™l◊ ™uLX A”d°p ˙N™j’

˙R˚Yd˙LtTl TVuT”jRXÙm. ˘R⁄ Æ[dœLs

G¨Vf˘NnV „¨V ™uRh”L˚[l ˘TÙ’YÙLl

TVuT”j’°\ÙoLs. ˘NVt˚Ld ˙LÙsL∞u Bt\p

˙R˚YLfidœf „¨V ™uRh”Ls TVuT”jRlT”°u

\]. Rt˙TÙ’ B´WdLQdLÙ] °˙XÙYÙh ™u˙]ÙhPm
TPm 8.7
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EtTjß ˘NnYRtLÙ] „¨V J∞ ™u]›jR (SPV)

™u®˚XVeLs ˘NVpT”°u\].

$ „¨V ™uRh•pS˚P˘Tflm Bt\p UÙt\m Gu]?

$ „¨V ™uRh˚Pl TVuT”jR CVXÙR „r®˚XLs

G˚Y?

$ „¨V ™uRh”L˚[ Uh”˙U Sm©´⁄dœm

„r®˚XLs G˚Y?

TLp ˙Y˚[´p „¨V ™uRh” EtTjß ˘NnŸm AßL

™u˙]ÙhPj˚Rj ß\u Y˚XV˚Ul©tœ (°¨h)

A∞jRÙp Bt\p CZl©tœ KW[‹ T¨LÙWm

BœUpXYÙ? ˘S”mTÙ˙N¨ ÆUÙ]®˚XVjßp (˘LÙf£

Tu]Ùh” ÆUÙ]®˚XVm) CkR ÿ˚\ TVuT”jRl

Th”s[’.

„¨V Bt\≠≠⁄k’ ˘YlT Bt\p

„¨V Bt\≠¤s[ ˘YlTd LßoL˚[ ˙SW•VÙLl

TVuT”j’°u\ L⁄ÆL˙[ „¨V øo„˙Pt±Ls, „¨V

N˚UVtLXu ˙TÙu\˚Y. U⁄j’YU˚]L∞¤m EQ‹

Æ”ßL∞¤m ≈”L∞¤m EQ‹ N˚UlTRtœm

TÙjßWeL˚[d L›‹YRtœm ̇ R˚YVÙ] —” ø˚W „¨V

øo „˙Pt±L∞p EtTjß ˘NnVXÙm. CRu ÍXm

˘T⁄U[‹ Bt\˚Xf ˙N™dLXÙm.

„¨V øo „˙Pt±´u A˚Ul◊l TPj˚Rd LY≤.

A]oh(ANERT)
UW◊ NÙWÙ Bt\p ®˚XVeL˚[d

œ±j’m AYt˚\l TVuT”jß

˘NVpT”°u\ Tp˙Yfl L⁄ÆL˚[d

œ±j’m ˘TÙ’UdLfidœ ÆØl

◊Qo‹ HtT”j’°u\ J⁄ ˚UV

A˚UlTÙœm A]oh (Agency for Non
conventional Energies and Rural
Technology). J’dœl◊\UÙL C⁄dœm

CPeLfidœ ™u˙]ÙhPm A∞l

T’m „¨V Bt\p, LÙt±u Bt\p

˙TÙu\˚Y TVuT”jßŸs[ ˘R⁄

Æ[dœLs A˚UdL‹m U˚X˙VÙW

°WÙUeL∞p Y]ÆXeœL∞∞P

™⁄k’ TÙ’LÙl©tLÙL „¨V ̇ Y≠Ls

A˚UlT’m "A]oh' Bœm. CRu

ÍXm KW[‹ æo‹ LÙiTRtœm CVt

˚L´u Bt\p Gu\ L⁄jß˚]

UdLs Ujß´p G”j’ ˘NpX‹m

ÿ•k’s[’. ≈”L∞u ̇ Ut·˚W´p

„¨V ™uRh”L˚[ A˚Uj’ ß]ÿm

3 ÿRp 4 Î≤h Y˚W ™u ˙]ÙhPm

RVÙ¨lTRtLÙ] ßhPm 10,000 ≈”L∞p

˘NVpT”j’m  ̇ TÙ’ Tj’ ̆ ULÙ YÙh

ß\u ˘LÙiP J⁄ ™u®˚XVj

ß≠⁄k’ °˚PlTRtœ C˚QVÙ]

™u˙]ÙhPj˚R EtTjß ˘NnV

CV¤m.

„¨V N˚UVtLXu„¨V øo„˙Pt±

TPm 8.8

£±V ̆ RÙh•

øo ˘RÙh•

LfljR ̆ Th•

LÙlTo œZÙn

œZÙ´≠⁄k’

Y⁄m ̆ Ykøo

„¨V øo„˙Pt± ̆ NVp Æ[dLlTPm

„¨V ̆ YlTmL i Q Ù •

A˚PlTÙu
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$ ˘YlT®˚X AßL¨dœm ˙TÙ’ ø¨u APojßdœj ˙RÙuflm UÙt\m

Gu]?

$ APojß´p ˙RÙuflm UÙflTÙ” œZÙ´u Es[ÙL ø˙WÙhPj˚R

S˚P˘T\f˘NnY’ GqYÙfl? LXk’˚WVÙ• G›’L.

$ £±V ˘RÙh•´u ˙UtTœß YØVÙL øo ˘Y∞˙V\d LÙWQm Gu]?

„¨V øo „˙Pt±´u ˘NVpTÙh•˚] A±ÆVp œ±l˙Th•p G›’L.

„¨V ˘YlT ™uEtTjß ®˚XVm

(Solar thermal power plant)
Ceœf „¨V Bt\p TVuT”jß ™u˙]ÙhPm EtTjß

˘NnVlT”°\’. œØ Gß˘WÙ∞lTÙuLs TVuT”jß

„¨VdLßoLs LfljR YiQm È£V’m øo ®˚\jR’

UÙ]d œZÙnL∞p œÆVf ̆ NnVlT”°u\]. CR]Ùp øo

˘LÙßj’ BÆVÙ°\’. CkR øWÙÆ˚Vl  TVuT”jß

Po˚TuL˚[f —Zt± ™u≤Vt± ˘NVpT”jRlT”°\’.

a¨VÙ]ÙÆp œoLÙ˙YÙu (Gurgaon) Gu\ CPjßp J⁄

™u®˚XVm ˙NÙR˚] A•lT˚P´p ˘NVpT”°\’.

CRu ß\u 500 °˙XÙ YÙh Bœm.

$ „¨V ˘YlT ™u®˚XVeL∞p S˚P˘Tflm Bt\p

UÙt\m Gu]?

„¨V Bt\˚X ˙SW•VÙLl TVuT”j’m HWÙ[UÙ]

L⁄ÆL˚[j ˘R¨k’ ˘LÙi˙PÙm. LÙtfl, LPp A˚X

˙TÙu\ È™´¤s[ A˚]j’ ®Lr‹Lfidœm „¨V˙]

LÙWQm. G]˙Y CYt±≠⁄k’ °˚Pd°u\ Bt\≠u

E˚\ÆPÿm „¨V˘]ufld ·\XÙm. TZeLÙXjßp

TÙnUWd LlTpLs TVQjßtœd LÙt±˚]f NÙokß⁄kR].

B]Ùp Cufl ™u‡tTjßdœ LÙt±˚] TVuT”jRj

˘RÙPe°Ÿs[]o.

LÙt\Ù˚XLs (Windmills)
$ LÙt\Ù˚XL∞≠⁄k’ °˚Pd°u\ Bt\˚X

Gu˘]u] ˙R˚YLfidœl TVuT”jRXÙm?

$ LÙt\Ù˚XLs ®fl‹m˙TÙ’ CPj˚Rj ˙Ro‹ ˘NnV

LY≤dL ˙Yi•V˚Y Gu]?

$ ˙LW[jßp LÙt\Ù˚XLs Geœ ®flYlTh”s[]?

LÙt\Ù˚XLs ̇ LW[jßp

Y⁄Pjßp GpXÙd LÙXjß¤m LÙtfl

°˚Pdœm TÙXdLÙ” UÙYhPjßp

Es[ Lg£d˙LÙh•p ˙LW[ AW£u

Lh”lTÙh•¤s[ LÙt\Ù˚XLs

˘NVpT”°u\]. ™uYÙ¨Vm  225 kW
ß\u˘LÙiP ™u˙]ÙhPj˚R

EtTjß ˘NnŸm £X LÙt\Ù˚XL˚[

WÙUdLp ̇ Uh•p ®flÆ´⁄d°\ÙoLs.

TPm 8.9

TPm 8.10
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1945 BLvh 6 Cp
ÿRp A‘œi”
_lTÙ≤p CPlTh
P’. AØÆtLÙ]
BWmTm ˘RÙPe
°V’.

ÿRp A‘œi”
20000 Pu •.Gu.•
dœ C˚QVÙ]
ATÙVLWUÙ]’.

Bt\p A‘dL⁄Æ≠⁄k’ (Nuclear energy)
TPjß¤s[ Tjß¨˚L ˘Nnß˚Vd LY≤ŸeLs.

GkR ÆTjß˚]d œ±j’ Tjß¨˚LLs ˘Nnß ˘Y∞´h

”s[]?

A‘œi•≠⁄k’ ˙T¨Zl˚T HtT”j’m Y˚L´p

Bt\˚X ˙RÙtflÆdL ÿ•kR’ GkR Y˚L´p? C˙R

A[‹ Bt\˚X A˚UßVÙ] ˘NVpLfidœl TVuT”jR

ÿ•ŸUÙ?

A‘ G˚P AßLUÙ] A‘dL⁄dL˚[ ®ÎhWÙu

TVuT”jß G˚P œ˚\YÙ] A‘dL⁄dL[ÙL UÙtflm

˘NVp A‘dL⁄ £˚R‹. CqYÙfl ˙RÙuflm £±V

A‘dL⁄dL∞u ®˚\ AR‡˚PV ÍX A‘dL⁄˚Y

ÆPd œ˚\YÙœm. ARÙY’, CjR˚LV £˚R‹flR≠p ®˚\

CZl◊ HtT”°\’. £˚RÆ]Ùp HtT”m CZl◊ Bt\XÙL

UÙfl°\’. Iuvº≤u E = mc2  NUuTÙh•≠⁄k’, UÙt\m

HtThP ®˚\ CZl◊ œ˚\YÙL C⁄kRÙ¤m,

˙RÙtflÆdLlT”m Bt\≠u A[‹ AßLUÙL C⁄dœm.

Lh”lTÙPt\ £˚R‹ ˘T⁄m ˘Y•jR≠p ÿ•Ÿm. C’˙Y

A‘œi•p S˚P˘Tflm ˘NVp.

˙YLUÙ]

®ÎhWÙuLs

£˚RY˚PkR

’i”LsAßoY˚PŸm

A‘dL⁄U235

A‘dL⁄

 U235A‘dL⁄Æu £˚R‹ Æ˚]

a) ®ÎhWÙu Ÿ˙W≤Vm

A‘dL⁄Æp ̇ UÙ’°\’

˙YLm

œ˚\kR

®ÎhWÙu

Bt\p

A‘dL⁄ C˚Q‹

A‘ G˚P œ˚\kR A‘dL⁄dL˚[ C˚Qj’ ®˚\ AßLUÙ] A‘dL⁄YÙL UÙtflm

˘NVXÙœm A‘dL⁄ C˚Q‹. Ceœ CZdLlT”m ®˚\ Bt\XÙL UÙfl°\’. „¨V≤¤m

ShNjßWeL∞¤m CjR˚LV Bt\p EtTjßRÙu S˚P˘Tfl°\’ Gufl ◊¨k’

˘LÙiºoL[pXYÙ? CkRf ̆ NV≠u A•lT˚P´p ̊ ahW_u œi” RVÙ¨dLlTh”s

[’. Lh”lTÙ”˚PV A‘dL⁄ C˚QÆ˚] SPjß ̆ RÙØp ÿ˚\´p Bt\˚X EtTjß

˘NnV A±ÆVp EXLjRÙp C≤Ÿm CVXÆp˚X!

A‘dL⁄ £˚R‹

Iuvº‡m E = mc2 m

T⁄l˘TÙ⁄˚[ Bt\XÙL UÙtflm

˙TÙ’ °˚Pd°u\ Bt\≠u

A[˚Yd LQd°”m NUuTÙPÙ

œm. Ceœ m GuT’ UÙt\m

A˚PŸm ˘TÙ⁄∞u ®˚\Ÿm c
GuT’ J∞´u ̇ YLÿm (3x108m/
s) E GuT’ °˚Pd°u\ Bt\≠u

A[‹UÙœm. J⁄ °˙XÙ°WÙm

˘TÙ⁄˚[ Bt\XÙL UÙtflm˙TÙ’

°˚Pd°u\ Bt\p GqY[‹?

E = 1 x (3x108)2 =  9x1016 _¯p. C’

GqY[‹ ˘T¨V A[˘Yufl

˘R¨ŸUpXYÙ?

b) ®˚XVt\
c) £˚R‹ (@©`u)

TPm 8.11
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IT @ School
Edubuntu ˛ PhET

¤s[ Nuclear Fission
LÙiL.

$ A‘dL⁄Æ≠⁄k’ Bt\p EtTjß ˘NnYRtLÙ] ÿ˚\Ls

G˚Y?

$ Bt\p UÙt\m ˘NnVlT”m ˘TÙ⁄∞u A[‹ ™Ld œ˚\YÙL

C⁄kRÙ¤m ̇ RÙuflm Bt\≠u A[‹ ™L AßLUÙYRtœd LÙWQm

Gu]?

$ Lh”lTÙPt\ £˚R‹ Æ˚] ̆ T⁄ ̆ Y•jR≠p ÿ•Y˚PVd LÙWQm

Gu]?

£˚R‹ Æ˚]˚Vd Lh”lT”jß ™u]Ùt\˚X EtTjß ˘NnŸm Bt\p

®˚XVeLs Es[]. C˚Y A‘dL⁄ Bt\p ®˚XVeLs Gufl

A±VlT”°u\].

A‘dL⁄ Bt\˚X ™u]Ùt\XÙL UÙtflm A˚Ul˙T A‘dL⁄

E˚X.

A‘dL⁄ E˚XL∞p G¨˘TÙ⁄[ÙLl  TVuT”j’Y’

˘N±ÓhPlThP Ÿ˙W≤Vm Bœm. A‘dL⁄ E˚XL∞p LÙo˚T”

G¨˘TÙ⁄˚[ TVuT”j’YRtLÙ] ˘RÙØp÷hTj˚RŸm CkßVÙ

˘Ttfls[’.  R™rSÙh•p LpTÙdLjßp Es[ ™u®˚XVm

CjR˚LV A‘dL⁄ E˚XL˚[l TVuT”jß ˘NVpT”°\’.

£X Bt\p E˚\ÆPeL˚[d œ±j’ SÙm LXk’˚WVÙ•˙]Ùm

ApXYÙ? .  C˚Y A˚]j’m TZeLÙXm ÿR˙X

TVuT”jß´⁄kR˚YVÙ?  ˙R•lTÙodL‹m .  TÙWmT¨VUÙLl

TVuT”jß YkR Bt\p E˚\ÆPeLs G˚Y Guflm N¡TLÙXjßp

TVuT”jRj ˘RÙPe°V Bt\p E˚\ÆPeLs G˚Y Guflm

Li”©•j’ AhPY˚Q´p œ±dL‹m. TÙWmT¨VUÙLl TVuT”jß

YkRYt˚\ UW◊ NÙo Bt\p E˚\ÆPeLs  (Conventional energy
sources) Guflm ©\Yt˚\ UW◊NÙWÙ Bt\p E˚\ÆPeLs  (Non
conventional energy sources) Guflm A˚Zd°˙\Ùm.

UW◊NÙo UW◊NWÙ

Bt\p E˚\ÆPeLs Bt\p E˚\ÆPeLs

$ T•U G¨˘TÙ⁄hLs $ „¨V Bt\p

$ E´¨d LØ‹ $ A˚X Bt\p

$ øo ™u]Ùt\p $ A‘dL⁄ Bt\p

$ $

AhPY˚Q  8.4
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◊’l©dL CV¤m Bt\p

E˚\ÆPeLs

TVuT”j’YRt˙LtT EtTjß

˘NnVlT”m Bt\p E˚\ÆPeLs

◊’l©dL CV¤m Bt\p E˚\

ÆPeLs  (Renewable sources of
energy). Bœm. CVt˚L´¤s[

Bt\p E˚\ÆPeL[Ù] „¨V J∞,

LÙtfl U˚Z, ̇ Y≠˙Vt\m ◊Æ˘YlTm

˙TÙu\Yt±≠⁄k’ °˚Pdœm

Bt\˙X ◊’l©dL CV¤m Bt\p

E˚\ÆPeLs. C˚Y —tflf„Z¤dœ

UÙN˚PR˚Xj ˙RÙtflÆlTßp˚X.

˘Th˙WÙ≠Vm, ®XdL¨, A‘dL⁄

Bt\p ˙TÙu\˚Y ◊’l©dL

CVXÙR Bt\p E˚\ÆPeL[Ùœm.

C˚Y —tflf„Z¤dœj æeœ

Æ˚[ÆlT˚Y Bœm.

T—˚U Bt\p

CVt˚L˙VÙ” C˚VkR Bt\p E˚\ÆPeL∞≠⁄k’

—tflf„Zp UÙN˚PVÙUp EtTjß ˘NnVlT”m Bt\p

T—˚U Bt\XÙœm. ¡i”m ◊’l©dL CV¤m Bt\p

E˚\ÆPeL∞≠⁄k’ EtTjß ̆ NnVlT”m GpXÙ Bt\p

Lfim Cßp EhT”T˚Y. ¡i”m ◊’l©dL CV¤m

Bt\p E˚\ÆPeL[Ù] „¨V Bt\p, LÙt±≠⁄k’

°˚Pdœm Bt\p, LPp A˚X´≠⁄k’ °˚Pdœm

Bt\p, E´¨dLØÆ≠⁄k’ °˚Pdœm Bt\p B°V˚Y

T—˚U Bt\XÙLd L⁄RlT”°u\]. C˚Rj "ÁV Bt\p'

(Clean energy) Guflm A˚ZlTo.

B]Ùp ◊’l©dL CVXÙR Bt\p E˚\ÆPeL[Ù°V

˘Th˙WÙ≠Vm, ®XdL¨ ̇ TÙu\Yt˚\l TVuT”jß EtTjß

˘NnŸm Bt\¤m A‘dL⁄ Bt\¤m T›l◊ Bt\p

(Brown energy) Gu\ ˘TV¨p A±VlT”°u\]. C’ ◊Æ

˘YlTU˚PRp Utflm —tflf„Zp UÙN˚PR˚Xj

˙RÙtflÆlT˚Y Bœm.

∏˙Z ˘LÙ”dLlTh”s[ E˚\ÆPeL∞≠⁄k’ EtTjß

˘NnVlT”m Bt\pL˚[ T—˚U Bt\p Guflm, T›l◊

Bt\p Guflm AhPY˚QlT”jR‹m.

„¨V ™uLXuLs, A‘dL⁄ E˚XLs, A˚XVÙt\p, øo ™u]Ùt\p, ºNp

GkßWeLs, LÙt\Ù˚XLs, A]XÙt\p ®˚XVeLs.

T—˚U Bt\p T›l◊ Bt\p

J⁄ ≈” Lh”m˙TÙ’ T—˚U Bt\˚Xl ̆ T⁄U[‹ TVuT”j’YRtLÙLd LY≤dL

˙Yi•V˚Y G˚Y?

$ TLp ˙Y˚[´p A˚\Lfidœj ˙R˚YVÙ] „¨V J∞ °˚PdL ˙Yi”m.

$ ˘YlTm, œ∞of£, LÙtfl B°V˚Y ™uNÙWjßu ’˚Q´u± °˚Pdœm

ÿ˚\´p A˚UdL ˙Yi”m.

$

Bt\p ˘S⁄dL•

UW◊NÙo Bt\p E˚\ÆPeLfidœm ˙UXÙLl ◊ßV Bt\p E˚\ÆPeL˚[Ÿm

SÙm TVuT”jRj ˘RÙPe°Ÿs˙[Ùm. C⁄l©‡m ™u˘Yh˚PŸm

™uR˚P˚VŸm Gßo˘LÙs[ ̇ Yi• Y⁄°\RpXYÙ? CRtLÙ]d LÙWQm Gu]?

AhPY˚Q  8.5
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Bt\p CZl◊
øo ≈QÙYRÙ¤m

Æ]Ù•´p 1™p≠ ≠hPo øo J⁄

œZÙ´≠⁄k’ ≈QÙ]Ùp ®™Pjßp 60

™p≠ ≠hPo øo ≈QÙœm. J⁄ U¶

˙SWjßp 3600 ™p≠ ≠hPo (3.6) ≠hPo.

J⁄ SÙs 84.4 ≠hPo. AlT•VÙ]Ùp J⁄

UÙRjßp ø¨Zl◊ GqY[‹! CkR

A[Ætœ CZdLlT”m Bt\p

GqY[‹? CqY[‹ ø˚WŸm ̆ RÙh•´p

®WlT TVuT”jßV Bt\¤m

≈QÙœUpXYÙ!

LDR (J∞ NÙo ™uR˚PVÙd°)

J∞jæÆWj˚R A•lT˚PVÙLd

˘LÙi” ˘NVpT”m J⁄ UÙflm

Ru˚UŸ˚PV ™uR˚PVÙd° LDR
Bœm. J∞j æÆWjßt˙LtT CRu

™uR˚P UÙflT”°\’. C⁄∞p Es[

˙TÙ’ CRu ™uR˚P ™L AßLUÙL‹m

(£X ̆ ULÙ Km) J∞´p C⁄dœm ̇ TÙ’

™uR˚P ™Ldœ˚\YÙL‹m C⁄dœm.

Cjß\˚] A•lT˚PVÙLd ˘LÙi”

˘R⁄Æ[dœL˚[ J∞ œ˚\Ÿm˙TÙ’

Uh”m G¨Vf ˘Nn’ ™L AßıLUÙ]

Bt\˚Xf ˙N™dLXÙm. LDR Cu J⁄

¨˙X ™u—t±p EhT”jß CR˚]

S˚Pÿ˚\l T”jRXÙm.

TLp ˙Y˚[L∞p æÆWUÙ] J∞

°˚PlTRÙp LDR Cu ™uR˚Pd

œ˚\k’ A’ EhT”m ™u—t±¤s[

™u˙]ÙhPm TÙnk’ ÿRu˚U

™u—t±¤s[ NÙÆ´u C˚Ql◊

’i•dLlT”°\’. B]Ùp C⁄s

„›m ˙TÙ’ LDR Cu ™uR˚P

AßL¨lTRÙp A’ YØVÙL Es[

™u˙]ÙhPm ®ufl˙TÙYRÙp ÿRu˚U

™u—t±¤s[ NÙÆ C˚Ql◊ ˘Ttfl

AkR ™u—t±¤s[ Æ[dœLs

J∞o°u\].

Bt\≠u ˙R˚Y AßL¨lTRtœd LÙWQUÙ]

„r®˚XL∞p UdLs ˘RÙ˚Ll ˘T⁄dLm ÿd°V

UÙ]RÙœm.

UdLs ˘RÙ˚Ll ˘T⁄dLm Bt\p ÷Lo˚Y Gk˘RkR

ÿ˚\L∞p TÙßd°\’? Th•V˚X Æ¨‹T”jR‹m.

$ ≈” Lh”Rp

$ BPmTW YÙrd˚L

$ EQ‹

$

UdLs˘RÙ˚Ll ̆ T⁄dLjRÙp HtT”m £fl AßL¨l◊

TXUPeœ AßLUÙ] Bt\p ÷Lo˚Y

HtT”j’°\’.

Bt\≠u ˙R˚Y TXUPeœ AßL¨j’m EtTjß

˙R˚YVÙ] A[‹ AßL¨dLÆp˚X.

"Bt\p ˙R˚Y´u EVo‹m °˚PlTß¤s[

œ˚\‹m Bt\p ˘S⁄dL•'.

Bt\p ˘S⁄dL•˚V CVu\Y˚Wd œ˚\lTRtœ

SmUÙp Gu] ˘NnV CV¤m?

Th•V˚X Æ¨‹T”jR‹m

$ Bt\˚X £kßj’l TVuT”jR‹m.

$ „¨V Bt\˚X ˘T⁄U[‹ TVuT”jR‹m.

$ ≈QÙ°l˙TÙœm ø¨u A[˚Y CVu\Y˚Wd

œ˚\dL‹m.

$ ˘TÙ’l ˙TÙdœYWj’ YNßL˚[ CVu\ A[‹

TVuT”jR‹m.

$ ≈”L˚[Ÿm NÙ˚XL˚[Ÿm AZœT”j’Y’m

◊ßRÙL A˚UlT’m A±ÆVp Li˙QÙhPj’Pu

C⁄dL ˙Yi”m.

$ ˘R⁄ Æ[dœL˚[ Gp.•.Bo Ls(Light Dependent
Resistor) TVuT”jßd Lh”lT”jR‹m.

$ GkßWeL˚[d œ±jR ˙Y˚[L∞p T›’TÙodL

˙Yi”m.

$ ◊ßV ≈”Ls Lh”m˙TÙ’ ≈h•˚]f £±V A[Æp

A˚UdL‹m.

$ TVuT”j’m GkßWeLs ß\u™dL˚Y GuT˚R

EflßlT”jR ˙Yi”m.

$
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Bt\˚X TÙ’LÙj’

Y⁄eLÙX

R˚Xÿ˚\dœ

˙N™j’ ˚YdL‹m ......

Bt\p ˘S⁄dL•˚Vl ˙TÙdœYRtLÙ] ÿVt£ SU’ NUVX˚\´≠⁄k’

˘RÙPeL ̇ YÙi•Ÿs[’.

Bt\≠u TVuTÙh˚Pd œ˚\lTRtLÙ] £X L⁄ÆLs EeLfidœj

˘R¨ŸUpXYÙ?

$ „” œ˚\VÙR ̆ Th• Bt\p TVuTÙh˚Pd œ˚\lTRtœ GqYÙfl ER‹°\’?

$ ß\u (Efficiency) AßLUÙ] A”l◊ GkR Y˚L´p Bt\p TVuTÙh˚Pd

œ˚\dL ER‹°\’?

$ A›jR N˚UVtLXu TVuT”jß EQ‹l ̆ TÙ⁄hL˚[ ̇ YLUÙLf N˚UdL

ÿ•Y’ GR]Ùp? CRu ÍXm Bt\˚X

˙N™dL ÿ•°\’?

NÍL ÆØl◊Qo‹dœl TVuT”°u\ CjR˚LV

©W—WeLs RVÙ¨j’ Bt\p ˙N™l◊

˘NVpTÙ”L∞p A¶ ˙N⁄eLs.

ÿd°V Lt\p A˚P‹L∞p EhT”T˚Y

$ Tp˙Yfl Bt\p Y•YeL˚[ ˙YflT”jßj ˘R¨k’˘LÙi” Æ[dL

ÿ•°\’.

$ TpY˚L G¨˘TÙ⁄sL˚[Ÿm AYt±u ß\˚]Ÿm Gu]˘Yufl

˙YflT”jß ˘R¨k’˘LÙi” Æ[dL ÿ•°\’.

$ J⁄ Bt\p E˚\ÆPm Gu\ ÿ˚\´p ˚ahW_≤u œ˚\TÙ”L˚[Ÿm

GßoLÙX YÙnl◊L˚[Ÿm TœjR±k’ Æ[dL CV¤°\’.

$ ◊’l©dL CVXÙR Bt\p E˚\ÆPeL∞u C⁄l◊, AYt±u

TVuTÙh•¤s[ Lh”lTÙ” B°VYt˚\ Æ[dL ÿ•°\’.

$ „¨V Bt\p E´oYÙŸ, LÙtfl ˙TÙu\ ◊’l©dL CV¤m Bt\p

E˚\ÆPeL∞u TVuTÙ” Bt\p ˘S⁄dL•dœj æo‹ LÙiTßp GkR

A[‹ ’˚Q◊¨°\’ Gufl Æ[dL ÿ•°\’.

$ Bt\p ˘S⁄dL•dLÙ]d LÙWQeL˚[Ÿm A˚Rd œ˚\lTRtLÙ]

YØÿ˚\L˚[Ÿm Li”©•j’ S˚Pÿ˚\lT”jR ÿ•°\’.

$ ◊’l©dL CV¤m Bt\p E˚\ÆPeL˚[l TœjR±k’ YÙrÆp

TVuT”jR ÿ•°\’.

$ T—˚U Bt\˚X CVu\ Y˚W TVuT”jß Bt\p ˙R˚YL˚[f £\lTÙL

®˚\˙YtflY’ GqYÙ˘\ufl Æ[dL ÿ•°\’.
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Ußl©PXÙm

1. ∏˙Z ˘LÙ”dLlTh”s[ Bt\p E˚\ÆPeL˚[l ◊’l©dL CV¤m,

CVXÙR Bt\p E˚\ÆPeLs Gufl Y˚LlT”jR‹m. CYt±p T—˚U

Bt\p E˚\ÆPeLs G˚Y˘Vufl G›’L.

$  ˘Th˙WÙ≠Vm $  ®XdL¨ $  LÙtfl  $  LPp A˚X

$  øo ™u]Ùt\p  $  „¨V Bt\p

2. LÙWQm Æ[dœL.

(a) ˚ahW_u L˙XÙ¨Ußl◊ AßLUÙ] J⁄ G¨˘TÙ⁄[ÙL C⁄kRÙ¤m

≈h”j ˙R˚YLfidœl TVuT”j’Yßp˚X.

(b) T•U G¨˘TÙ⁄hL˚[d LY]UÙLl TVuT”jR ̇ Yi”m.

(c) E´¨dLØ‹L˚[ G¨Vf˘NnY˚R CVu\ A[‹ RÆodL ˙Yi”m.

3. "T—˚U Bt\p' I FdœÆjRp LÙXjßu LhPÙVm Gufl ®fl‹L.

    ˘RÙPo ˘NVpTÙ”Ls

1. L˙XÙ¨ Ußl◊ AßLUÙ] G¨˘TÙ⁄s Gu\ ®˚X´p ˚ahW_≤u

YÙnl◊L˚[d Li”©•j’ Lh”˚W G›’L.

2. J⁄ øo™u®˚XVj˚Rl TÙo˚Y´h” ™u˙]ÙhPm EtTjß ˘NnŸm

®˚XL˚[j ˘R¨k’˘LÙsL. CkRj Rj’Yj˚Rl TVuT”jß "£±V øo

™u®˚XVj ßhPjßtLÙ] YÙnl◊L˚[d Li”©•dL‹m.

3. J⁄ E´oYÙŸ A˚Ul˚Tl TÙo˚Y´h” EeL[’ Tœß´p "NÍL E´oYÙŸ

A˚Ul˚T' A˚UlTRtLÙ] YÙnl◊L˚[ BWÙV‹m.

4. „¨V Bt\˚Xl TVuT”j’Yßu ˙R˚Y˚Vl ˘TÙ’UdLfidœ

EQoj’YRtœ¨V J⁄ £fl SÙPLm G›’L.

5. „¨V Bt\¤dœ SU’ ˙TÙdœYWj’j ’˚\´p SmT ÿ•VÙR GßoLÙXm

Ei”. CkR YÙnl©tLÙ] Cflß ®˚X´p SÙm Es˙[Ùm. "„¨V Bt\≠u

GßoLÙX YÙnl◊Ls' Gu\ R˚Xl©p Lh”˚W G›’L.

6. ÿd°V Bt\p E˚\ÆPeL˚[Ÿm, AYt±u ®˚\ œ˚\L˚[Ÿm

LiP±k’ AhPY˚QlT”jR‹m.

Y¨˚N Gi Bt\p E˚\ÆPm ˙Uu˚ULs œ˚\Ls

7. ˙LW[jßp J⁄ A‘ E˚X ®flYlT”°\’. CkR ÿ•˚Yd œ±j’ E]’

L⁄j’ Gu]? LÙWQm ·flL.

8. ˘Th˙WÙp TVuT”jß CVdLlT”m J⁄ LÙ˚W —h•dLÙh• J⁄Yo ·flY’:

""LÙo CVeœY’ „¨V Bt\˚Xl TVuT”jßVÙœm''. Cd·t±tLÙ] E]’

Tß˚X G›’L.



157

Notes



158

Notes



159

Notes



160

Notes


	1-6
	103-118
	119-138
	139-156
	157-160

