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tZio-b -Km\w

P\-K-W-a\ A[n-\m-bI Pbtl

`mcX `mKy-hn-[m-Xm,

]©m-_-kn‘p KpP-dmØ admTm

{ZmhnU DXv°e _wKm,

hn‘y-ln-am-Ne bap-\m-Kw-Km,

D—-e- P-e-[n-X-cw-Km,

Xh-ip-`-\mta PmtK,

Xh-ip` Binj amtK,

Kmtl Xh Pb -KmYm

P\-K-W-aw-K-e-Zm-bI Pbtl

`mcX `mKy-hn-[m-Xm.

Pb-tl, Pb-tl, Pb-tl,

Pb Pb Pb Pbtl!

{]Xn⁄

C¥y Fs‚ cmPy-am-Wv. 

F√m C¥y-°mcpw Fs‚ ktlm-Zco ktlm-Z-c-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln-°p-∂p. 

kºq¿Whpw sshhn[y-]q¿Whp-amb AXns‚ ]mc-º-cy-Øn¬ 

Rm≥ A`n-am\w sIm≈p-∂p.

Rm≥ Fs‚ amXm-]n-Xm-°-sfbpw Kpcp-°-∑m-scbpw 

apXn¿∂-hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw 

Fs‚ \m´p-Im-cp-sSbpw t£a-Øn\pw sFiz-cy-Øn\pw th−n {]b-Xv\n-°pw.



BapJw

ssZ\w-Zn\ Pohn-X-Øn¬ [mcmfw Adn-hp-Iƒ  

\ΩtfmtcmcpØcpw kzm -bØ--am -°n -bn -´p− - v .  

\ap°v ]cn-Nn-Xamb kµ¿`ßfn-eqsS A-h-X-cn-∏n-®v,  

CØcw Adn-hpI-fpsS bp‡n a\-�n-em-°p-∂-Xn\pw  

AXn-eqsS hn-`n-∂-ß-fmb {]mtbm-Kn-I {]iv\ßƒ 

]cn-l-cn-°p-∂-Xn-\p-amWv {][m-\-ambpw ]mT-]p-kvX-

I-Øn¬ {ian-®n-cn°p∂Xv. CØcw Hcp coXn -k-zo-I-

cn-®-Xp-sIm−p-Xs∂, Hcp ]cn-io-e-Is‚ k-lm-b-an-

√msX kzbw hmbn®pw Nn¥n®pw hnhn[ {]h¿Ø\

ßƒ sNbvXpw CXn¬ Dƒs°m-≈n®n-cn-°p∂ Bi-

b-ßƒ a\-�n-em-°m≥ km[n-°pw. Bi-b-kºmZ\

Øn\pw {]tbm-Kn-I- {]-iv\-]-cn-lm-c-Øn\pw AXp-

hgn sXmgn¬ss\]pWyw t\Sn Pohn-X-\n-e-hmcw 

sa®-s∏-Sp-Øp-∂-Xn\pw Cu ]mT-]p-kvXIw \nßsf 

klmbn°s´ F∂v Biwkn°p-∂p.

kvt\lmiwkItfmsS,

tUm. ]n Fkv {ioIe
Ub-d-IvS¿ 
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`mc-X-Øns‚ `c-W-L-S\

`mKw IV I

auenI I¿Ø-hy-ßƒ

51 I. 	 auenI I¿Ø-hy-ßƒ ̨  Xmsg-∏-d-bp-∂h ̀ mc-X-Ønse Hmtcm ]uc-s‚bpw 

I¿Øhyw Bbn-cn-°p-∂-XmWv ˛ 

(I)	 `c-W-L-S-\sb A\p-k-cn-°p-Ibpw AXns‚ BZ¿ißsfbpw ÿm]-\-ß-

sfbpw tZiob]Xm-I-sbbpw tZiobKm\-sØbpw BZ-cn-°p-Ibpw sNøp-I;

(J)	 kzmX-{¥y-Øn-\p-th-−n-bp≈ \ΩpsS tZiobka-c-Øn\v {]tNm-Z\w \¬Inb  

al-\o-bm-Z¿i-ßsf ]cn-t]m-jn-∏n-°p-Ibpw ]n≥Xp-S-cp-Ibpw sNøp-I;

(K)	 `mc-X-Øns‚ ]c-am-[n-Im-chpw sFIyhpw AJ-WvU-Xbpw \ne-\n¿Øp-Ibpw  

kwc-£n-°p-Ibpw sNøp-I;

(L)	 cmPysØ ImØp-kq-£n-°p-Ibpw tZiob tkh\w A\p-jvTn-°p-hm≥ Bh-

iy-s∏-Sp-tºmƒ A\p-jvTn-°p-Ibpw sNøp-I;

(M)	 aX-]-chpw `mjm-]-chpw {]mtZ-in-Ihpw hn`m-Ko-b-hp-amb sshhn-[y-ßƒ°-Xo-

X-ambn `mc-X-Ønse F√m P\-ßƒ°p-an-S-bn¬, kulm¿Zhpw s]mXp-hmb 

kmtlm-Z-cy-a-t\m-`m-hhpw ]pe¿Øp-I. kv{XoI-fpsS A¥-�n\v Ipdhp hcp-

Øp∂ BNm-c-ßƒ ]cn-Xy-Pn-°p-I;

(N)	 \ΩpsS kΩn{i kwkvIm-c-Øns‚ kº-∂amb ]mc-º-cysØ hne-a-Xn-°p-Ibpw  

\ne-\n-dp-Øp-Ibpw sNøpI;

(O)	 h\-ßfpw XSm-I-ßfpw \Zn-Ifpw h\y-Po-hn-Ifpw Dƒs∏-Sp∂ {]IrXym D≈  

]cn-ÿnXn kwc-£n-°p-Ibpw A`n-hr-≤n-s∏-Sp-Øp-Ibpw Pohn-I-tfmSv ImcpWyw  

ImWn-°p-Ibpw sNøpI;

(P)	 imkv{Xo-b-amb ImgvN-∏mSpw am\-hn-I-Xbpw At\z-j-W-Øn\pw ]cn-jvI-c-W-

Øn\pw D≈ at\m-`m-hhpw hnI-kn-∏n-°pI;

(Q)	 s]mXp-kzØv ]cn-c-£n-°p-Ibpw i]Yw sNbvXv A{Iaw Dt]-£n-°p-Ibpw 

sNøpI;

(R)	 cmjv{Sw bXv\-Øn-s‚bpw e£y-{]m-]vXn-bp-sSbpw D∂-X-X-e-ß-fn-te°v \nc-¥cw  

Db-c-Ø-°-h-Æw hy‡n-]-chpw Iq´m-b-Xp-amb {]h¿Ø-\-Øns‚ F√m aWvU-

e-ß-fnepw D¬Ir-jvS-X-bv°p-th−n A[zm-\n-°p-I.

(S)	 Bdn\pw ]Xn-\m-en\pw CSbv°v {]mb-ap≈ Xs‚ Ip´nt°m c£y-_m-e-I-t\m, 

AXXp kwKXn t]mse, amXm-]n-Xm-°tfm c£m-I¿Ømthm hnZym-`ym-k-Øn- 

\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.
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ae©-cn-hn-eqsS hml-
\w Hm-Sn-¨p t]m-Ip-t¼mÄ 
H-cp sIm-Spw-h-f-hn-se¯n. 
tlm¬ apg-¡n ap-t¶m-
«p \o-§p-t¼mÄ tdm-U 
-cnInÂ GtXm k-¶-
²kw-L-S-\¡mÀ \m«n-b  
t]mÌnÂ D-d-¸n-¨ I-®m-
SnbnÂ H-cp Imdnsâ {]-
Xn-_nw_w Iïp. AXp 
{i-²n-¨-Xn\mÂ H-cp A-]
I-Sw H-gn-hmbn. ]-t£ 
A-t¸mÄ ap-XÂ H-cp Nn-´.  
ho-«n-se AÃ,G-Xp I-®m-
SnbnÂ t\m-¡n-bmepw 
\-½p-sS {]-Xn-_nw-_-a-tÃ 
Im-Wp-¶Xv. C-hn-sS h-f-
hn-\-¸p-d-¯p-Å Imdnsâ 
{]-Xn-_nw-_w F-§-s\-bm-
bn-cn¡pw Im-Wm-\n-S-bm-
bXv? Ìm³UnÂ F¯n-b 
]m-hw Rm³ a-äp ss{U-
hÀ-am-cp-am-bn kw-km-cn¨p.  
X§Ä¡-dn-bnÃ F-¶v 
]-ecpw ]-dªp. F-´m 
-bmepw ho-«n-se-¯n A-\p-
P-t\m-Sv Dïm-b kw-`h-
§Ä hn-h-cn¨p. A-h³ 
Hcp _p-¡v h-¨p \o-«n. 

Cu `m-Kw hm-bn-¨p t\m-¡v F-¶v 
]-d-ªp I-®m-SnIÄ {]-Xn-_nw_-
§Ä D-ïm-¡p-¶--sX-§-s\-bm-bn-
cn-¡pw? C-cp-«p-ap-dnbnÂ I-®m-Sn  
{]-Xn-_nw_-§Ä D-ïm-¡nÃ-tÃm. 
A-t¸mÄ {]-Im-i-a-tÃ C-Xn-\p-Imc-
Ww, Rm³ Nn-´n¨p. I-®m-Sn F¶-
Xv H-cp an-\p-k-ap-Å {]-X-e-am-W-tÃm. 
an-\p-k-ap-Å {]-X-e-§fnÂ ]-Xn-¨ 
{]-Im-i-In-cW-§Ä Xn-cn-¨p t]m-Ip-
¶-Xm-Wv {]-Xn-]-X\w. A-t¸mÄ {]-
Xn-_nw_-§Ä D-ïm-Ip-¶-sX-§-s\-
bm-bn-cn-¡pw? 

tIc-f kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n
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ka-X-eZÀ -̧Ww D-ïm¡p-¶ {]-Xn- 
_nw-_-§-fp-sS {]-tXy-I-XIÄ F-s´Ãm-sa-
¶p t\m¡mw
• 	h-kv-Xp-hn-sâ A-tX h-ep¸w DÅ  

{]-Xn-_nw_w
• 	I®m-SnbnÂ\n-¶v h-kv-Xp-hn-te-¡p-Å 

A-{Xbpw A-I-e¯nÂ ]n-¶n-em-bn  
{]-Xn-_nw_-§Ä D-ïm-Ip¶p.

•	 kv{Io\nÂ ]n-Sn¡m³ ]-äm-¯ {]-Xn- 
_nw_w

tKmfo-b ZÀ-¸W§Ä

ZÀ-¸W-§Ä FÃmw k-a-X-e-am-tWm?

• 	 {]-Xn-]-X-\X-ew G-sX-¦nepw tKm-tfm-
]-cn-Xe-am-bn hcp-¶ ZÀ-¸-W-§-fm-Wv 
tKmfo-b ZÀ-¸-W§Ä.

• 	 {]-Xn-]-X-\X-ew D-¯ew (]p-d-t¯¡v 

D-´n-bXv) B-sW-¦nÂ A¯-
cw ZÀ-¸-W-§-fm-Wv tIm¬-sh-
Iv-kv ZÀ-¸-W§Ä.

• 	 {]-Xn-]-X-\-Xew A-h-X-e-am-
s-W-¦nÂ (A-I-t¯--¡v h-f-
ªXv) A¯-cw ZÀ-¸-W§-
sf tIm¬-tI-hv ZÀ-¸W-§Ä 
F-¶p ]-d-bpw.

tKmfo-b ZÀ-¸-W-§-fp-sS 
`mK§Ä

tKmfo-b ZÀ-¸-W-§-sf-¡p-
dn-¨v Iq-Sp-XÂ A-dn-b-W-sa¦nÂ 
ZÀ-¸-W-§-fp-sS hnhn-[ `mK-§Ä 
A-dn-bWw.
h-{I-XmtI{µw : 

ZÀ¸-Ww `m-Kam-b tKm-f- 
¯n-sâ tI-{µ-am-Wv h-{I-Xm 
tI-{µw (C).

tIm¬-sh-Iv-kv ZÀ-¸Ww, tIm¬-tI-hv ZÀ¸Ww

t]mÄ : 
{]-Xn-]-X-\-X-e-¯n-sâ a-[y-_nµp 

(P).
ap-Jy A-£w : 

t]m-fn-eq-sSbpw h-{I-XmtI-{µ-¯n-
eq-sSbpw I-S-¶p-t]mIp-¶ t\À-tcJ.

{]-Xn-_nw-_ cq-]o-I-cWw
I-¯n-¨ph-¨ sa-gp-Ip-Xn-cn Pzm-e-

bnÂ\n-¶v c-ïp {]Im-iIn-cW-§Ä H-cp 
ka-X-eZÀ-¸-W¯nÂ ]-Xn-¨v {]-Xn-]-Xn-
¡p-¶-Xm-Wv Nn-{X¯nÂ Im-Wn-¨n-cn-¡p-
¶Xv. A-t¸mÄ I-®m-Sn-bn-eq-sS {]-Xn-_nw-
_w Im-W-s¸-Sp¶p.
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tIm¬-sh-Iv-kv ZÀ-¸WwtIm¬-tI-hv ZÀ¸Ww

ap-Jy t^m¡-kv :

tIm¬-tI-hv ZÀ-¸-W-¯n-sâ  
ap-Jy A-£-¯n-\p k-am-´-c-ambpw hf-sc 
A-Sp¯pw ZÀ-¸-W¯nÂ ]-Xn¡p-¶ {]Im-
iIn-cW-§Ä {]-Xn-]-Xn-¨p ZÀ-¸-
W-¯n-\p ap¶nÂ ap-Jy A-£-¯n-
ep-Å H-cp _n-µphnÂ Iq-Sn I-S-¶p 
-t]m-Ipw. Cu _n-µp-hm-Wv tIm¬-tI-hv  
ZÀ-¸-W-¯n-sâ ap-Jy t^m-¡kv. (F)

tIm¬-sh-Iv-kv ZÀ-¸-W-¯n-sâ ap-
Jy A-£-¯n-\p k-am-´-c-ambpw hf-
sc A-Sp¯pw ZÀ-¸-W-¯nÂ ]-Xn¡p-¶ 
{]Im-iIn-cW-§Ä {]-Xn-]-Xn-¨p ZÀ-
¸-W-¯n-\p ]n¶nÂ ap-Jy A-£-¯n-
ep-Å H-cp _n-µphnÂ\n-¶v h-cp-¶-Xm-
bn tXm-¶pw. C-Xm-Wv tIm¬-sh-Iv-kv  
ZÀ-¸-W-¯n-sâ ap-Jy t^m-¡kv. (F)

t^m-¡-kv Zq-cw: 
t]mÄ ap-XÂ ap-Jy t^m¡-kv h-sc-

bp-Å Zq-c-am-Wv t^m¡-kv Zqcw. 
C-{Xbpw hm-bn-¨p I-gn-ª-t¸mÄ 

A-\p-P³ C-\n {]-Xn-_nw-_-§-fp-ïm-Ip¶-
Xv F-§-s\-sb-¶v Rm³ Im-Wn-¨p-Xcmw 
F-¶p ]-dªp.

tIm¬-tI-hv ZÀ¸-Ww cq-]-s¸-
Sp¯p-¶ {]-Xn-_nw_§Ä

H-cp h-en-b ta-itaÂ H-cp t\Àtc-J 
h-c-¨p. H-c-ä-¯m-bn tIm¬-tI-hv ZÀ-¸-Ww 
Ìm³UnÂ D-d-¸n-¨ph-¨-Xn-\p-ti-jw {]-Xn-
]-X-\-X-e-¯n-\p t\-sc-bp-Å P-\Â-¸m-fn  
Xpd-¶v A-I-se-bp-Å G-sX-¦nepw a-c 
-̄ n sâ   {]-Xn-_nw-_w   kv-{Io\nÂ   e-̀ n-¡-̄ -¡- 
hn-[w kv-{Io³ {I-ao-I-cn-̈ p-t\m¡n  
kv-{Io\nÂ ImWp-¶ {]-Xn-_nw-_-¯n-sâ 
kz-`mh-§Ä t\m-¡mw. X-e-Io-gm-b-tÃ  
Im-Wp-¶Xv? h-kv-Xp-hn-t\¡mÄ sN-dp-Xp-
am-W-tÃm? C-t¸mÄ ZÀ-¸-W¯nÂ\n-¶v kv-
{Io-\n-te-¡p-Å Zq-cw B ZÀ-¸-W-¯n-sâ 
t^m¡kv Zq-c-am-bn-cn-¡pw. (apdnbnÂ C-cp-
«m-¡p-¶-Xm-Wv {]-Xn-_nw_-§Ä hy-à-am-
bn ImWm³ \ÃXv.)
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hf-sc A-I-se-bp-Å h-kv-Xp-¡ 
fnÂ \n-¶p-hcp-¶ {]ImiIn-cW-§Ä 
]-c-kv]-cw k-am-´-c-am-bn-cn¡pw F-¶-Xn-\m- 
em-Wv kv-{Io-\n-te--¡p-Å Zq-cw t^m¡-kv 
Zq-c-am-bn I-W-¡m-¡n-bXv. F¶mÂ C-\n-
bp-Å ]-co-£W-§Ä ZÀ-¸-W-¯n-\p ap-¶n-
em-bn Im-Wn-¨n-cn-¡p-¶ 1, 2, 3, 4, 5 Øm-
\-§fnÂ I-¯n-¨p-h-¨ H-cp sa-gp-Ip-Xn-cn 

D-]-tbm-Kn-¨v ]-co£-Ww sN-bv-
Xp t\m-¡nbmÂ D-ïmIp-¶ {]-
Xn-_nw_-§Ä F-§-s\-sbÃm-
am-bn-cn¡pw F-¶-dn-tbtï? 
e-`n¡p-¶ {]-Xn-_nw-_-§-sf-
¡p-dn-¨v ]-«n-IbnÂ F-gp-Xn- 
sh-bv-¡q- F-¶v ]d-ªv Cu  
]«n-I F-sâ t\À¡p \o«n.

]-co-£-W 
\¼À

h-kv-Xp-hn-sâ 
Øm\w

{]-Xn-_nw-_-¯n-sâ 
Øm\w

{]-Xn-_nw-_-¯n-sâ 
kz-`m-hw

1. hf-sc AIse t^m-¡knÂ b-YmÀ°w, sN-dpXv, 
X-e-Io-gm-bXv

2. C (2F) \p-a-¸p-dw

3. C bnÂ

4. C bv¡pw F \pw 
C-SbnÂ

5. F Â A-\-´-X-bnÂ 
(hf-sc A-Ise)

6. t]m-fn\pw F \pw 
C-SbnÂ

ZÀ-¸-W-¯n-\p 
]n¶nÂ

anYy, \n-hÀ-¶Xv, 
h-epXv

C-\n H-cp tIm¬-sh-Iv-kv ZÀ¸-Ww D-]-tbm-Kn-¨v CtX 
]-co£-Ww \-S-¯n-bm-tem? {]-Xn-_nw_-§Ä FÃmbvt¸m 
gpw ZÀ-¸-W-¯n-\p- ]n¶nem-b-tÃ e-`n-¡p-¶-Xv? H¶pw kv-{Io 
\nÂ ]n-Sn¡m³ I-gn-bp-¶nÃ. AY-hm FÃmw anYym {]-Xn- 
_nw-_-§-fmWv. tIm¬-sh-Iv-kv ZÀ-¸W-§Ä D-ïm¡p¶ 
{]-Xn-_nw_-§Ä F-t¸mgpw sN-dpXpw \n-hÀ-¶Xpw an-Yy-bp-
am-bn-cn-¡pw.

tIm¬-sh-Iv-kv ZÀ-¸-W-§Ä-¡v hf-sc hn-kv-Xm-c-ap-Å 
{]-tZ-i-§fnÂ\n¶pw {]-Im-i-c-iv-anI-sf kzo-I-cn-¡m³  
I-gn-bp-a-tÃm. A-t¸mÄ h-f-hp-IfnÂ C -̄cw ZÀ-̧ W-§Ä Øm- 
]n¨mÂ C-cp-h-i-¯p\n¶pw h-cp-¶-hÀ-¡v ZÀ-¸ 
W¯nÂ X-S-Ê§-sf ImWm³ I-gn-bpw. h-f-hp-I 
fnÂ tIm¬-sh-Iv-kv ZÀ -̧Ww Øm-]n-¡p-¶Xn-sâ D-t±-iyw BÀ-
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¡p-th-W-sa-¦nepw ]d-ªp sIm-Sp-¯p-
IqtS? C-tX B-h-iy-¯n-\-tÃ dn-bÀhyq 
an-ddpw tIm¬-sh-Iv-kv B-¡n-bn-cn-¡p-
¶Xv. kv-{So-äv sse-äp-I-fp-sS dn-^v-f-Î-dm-bn 
tIm¬-sh-Iv-kv ZÀ-¸W-§Ä D-]-tbm-Kn-
¡p-¶-sX-´n-\m-bn-cn-¡pw?

A-]-hÀ¯\w
I-S-bn-se anTm-bn`-c-WnbnÂ In-S 

¡p-¶ hen-b anTm-bn-¡p-th-ïn H-cp 
Ip-«n I-S-¡m-c-\p-am-bn XÀ-¡n-¡p-I-bm-
Wv. I-S-bp-S-a G-Xp anTm-bn F-Sp-¯m 
epw Ip-«n ]-d-bp-¶p A-Xnepw h-ep-Xv 
A-XnÂ In-S-¸p-ïv F¶v. I-S-bp-S-a a-Sp-
¯-t¸mÄ Ip-«n-tbm-SpX-s¶ F-Sp-¯p-
sImÅm³ ]-dªp. Ip-«n F-{X {i-an-
¨n«pw hen-b anTm-bn In-«p-¶nÃ. I-S-bp-S-a  
]-d-ªp, Cu ]m-{X¯nÂ In-S-¡p-t¼mÄ 
h-ep-Xm-bn tXm-¶p¶-Xm  A-tÃ F-¶v F-sâ  

t\-sc t\m¡n. D¯-cw A-dn-bm-¯n\mÂ 
H¶pw an-ïm-sX Rm³ Ø-ew-hn«p.

F-´m-bn-cn¡pw C-Xn-\p-Im-
cWw? Rm³ ]Tn-¨ {]-Xn-]-X-\-hp-am-
bn C-Xn-\p _-Ô-sam-¶p-anÃ. Imc-Ww 
anTm-bnbnÂ\n-¶v ]p-ds¸-« {]-Im-iw 
kv^Sn-I]m-{X-¯n-eq-sS ]p-d-¯ph-¶v 
\-½p-sS I®nÂ ]-Xn-¨-XmWv. C-hn-
sS {]-Im-iw G-sX-Ãmw am-[y-a-§-fn- 
eq-sS k-©-cn¨p? hm-bphnÂ\n-¶v kv-^-
Sn-I-¯n-te-¡v A-hn-sS\n-¶v hoïpw hm-
bp-hn-te¡v, A-t¸mÄ {]-Im-i-]m-X-bv-¡v 
am-äw D-ïm-Im-\n-S-bp-tïm? A¶pw ho-«n-
se-¯n A-\p-P-\nÂ\n-¶v Nn-e Im-cy-§Ä 
a-\-Ên-em-¡n ]-co-£n-¨-dn-bm³ Xo-cp-am-\n-
¨p. H-cp kv-^-SnI-¡-« F-Sp¯v (glass slab) 
H-cp sh-Å-t¸-¸dnÂ h-¨v \mev A-cn-Ip-I-
fnepw h-c-¨v AS-bm-f-s¸-Sp¯n. 
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AXnÂ PQ F-¶ H-cp tc-Jbpw 
h-c¨p. P bnepw Q hnepw Hmtcm sam-«p-kq-
Nn-IÄ X-d-¨p h¨p. a-dp-h-i-¯p \n-¶v kq-
£vaX-tbm-sS t\m-¡n-s¡mïv PQ hpam-
bn H-tc t\À-tc-JbnÂ h-c-¯-¡-hn[w 
RS s\ h-c¨p. CD h-i¯nÂ kv-]À-in¨p. 
PQ hn-t\bpw RS t\bpw tbm-Pn-¸n¨p. 
A-t¸m-gm-Wv t\À-tc-J-bm-bn Iï-Xv sX-
äm-bn-cp-¶p F-¶v a\-kn-em-b-Xv. A-Xmb-
Xv kv-^-Sn-I-¡-«-bn-te-¡p I-S-¡p-t¼mgpw  
]p-d-t¯-¡v I-S-¡p-t¼mgpw {]-Im-i-¯n-sâ 
]m-X-bv-¡v hy-Xn-bm-\w kw-`-hn-¡p-¶pïv. 
Cu hy-Xn-bm-\-s¯ A-]-hÀ¯-\w F-¶m-
Wv ]-d-bp-¶Xv.

A-]-hÀ-¯-\w : H-cp am-[y-a¯nÂ\n-¶v 
km-{µ-Xm-hy-Xym-k-ap-Å a-säm-cp am-[y-a-
¯n-te--¡v {]-Im-iw sN-cn-ªp ]-Xn-¡p-
t¼mÄ A-Xn-sâ ]m-X-bn-ep-ïmIp-¶ hy-
Xn-bm-\-am-Wv A-]-hÀ-¯\w.

{]-Im-iw iq-\y-XbnÂ\n-¶v hmbp, 
Pew, kv-^-SnIw, h-{Pw F-¶n§-s\ km-
{µ-X IqSn-b G-Xp am-[y-a-¯n-te--¡v {]-th-
in-¨mepw A-h-bp-sS hn`-P-\X-e¯nÂ 
h-¨v {]-Im-i]m-X hy-Xn-N-en-¡p¶p.

F-´p-sIm-ïv ]m-X hy-Xn-N-en-¡p¶p?
{]-Im-iw iq-\y-XbnÂ 3%108m/s 

th-K-XbnÂ k-©-cn-¡p¶p. am-[y-a-§-fp-
sS {]Im-inI km{µ-X {]-Im-i-th-KX-sb 
kzm-[o-\n-¡p¶p. {]Im-inIkm-{µ-XbnÂ 
AÂ-¸w am{Xw hy-Xym-k-ap-Å iq-\y-X 
bnÂ\n-¶v hm-bp-hn-te--¡v {]-th-in-¡p-
t¼mÄ AÂ-¸w am{Xw hy-Xn-bm-\hpw {]
Im-inI km{µ-Xmhy-Xymkw hf-sc IqSn-b 
h-{P-¯n-te--¡v I-S-¡p-t¼mÄ IqSnb hy-Xn-

{]Im-i {]-th-Kw

	 iq-\y-X 	 þ 	3.0%108m/s 
	 P-ew 	 þ 	2.3%108m/s
	 kv-^-Sn-Iw 	þ 	2.0%108m/s
	 h{Pw 	 þ	 1.2%108m/s

tIc-fw-kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n

bm-\-hpw D-ïm-Ipw. A-]-hÀ-¯-\-¯n-\p 
Imc-Ww am-[y-a-§-fp-sS km-{µ-Xbv-¡-\p-
k-cn-¨v A-h-bn-tem-tcm-¶nepw D-Å {]th-
Khy-Xym-k-amWv.

A-]-hÀ¯-\w \-S-¡p-t¼mÄ km-[mc-W-
bmbn I-ïp-hcp-¶ {]-tXy-IXIÄ
•	 ]-X-\In-c-Ww, A-]-hÀ-¯\In-cWw, 

]-X-\-_n-µp-hn-se ew-_w C-h H-tc X-e-
¯n-em-bn-cn-¡pw.

• 	A-]-hÀ¯-\w \-S-¡p¶-Xv am-[y-a-§-fp-
sS hn`-P-\X-e¯nÂ h-¨m-Wv.

• 	km-{µ-X Ip-d-ªXnÂ\n-¶v Iq-Sn-b-
Xn-te-¡v I-S-¡p-t¼mÄ {]Im-i-_ow  
ew-_-t¯m-Sv A-Sp-¡p¶p. Iq-Sn-bXnÂ 
\n-¶v Ip-d-ª-Xn-te--¡v I-S-¡p-t¼mÄ 
ew-_¯nÂ \n-¶-I-ep¶p.

• 	ew-_-am-bn {]-th-in¡p-¶ In-c-W-§Ä-
¡v hy-Xn-bm-\w kw-`-hn-¡nÃ. 

	 C-h A-]-hÀ-¯-\ \n-ba-§Ä F-¶m-Wv 
A-dn-b-s¸-Sp-¶Xv.

	 A-]-hÀ-¯-\-¯n-sâ Nn-e  
{]m-tbmKn-I ^e-§Ä

• 	A-kv-X-a-\-¯n-\pti-jhpw AÂ-¸t\-cw 
IqSn kq-cy-s\ ImWm³ I-gnbp¶p.
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• 	P-em-i-b-¯n-\v B-gw Ip-d-ª-Xp-t]m 
-se tXm-¶p¶p.

• 	{]Im-iw L-S-I-hÀ-®§-fm-bn thÀ- 
]n-cn-bp¶p (a-g-hnÃv).

{Xn-tIm-W {]n-k-¯n-eq-sS-bp-Å  
A-]-hÀ¯\w

H-cp te-kÀ tSmÀ¨nÂ\n-¶p-Å 
{]-Im-iw {Xn-tIm-Wm-Ir-Xn-bn-ep-Å H-cp 
kv-^Sn-I {]n-k-¯n-te--¡v ]-Xn-¸n-¨-t¸mÄ 
{]-Im-iw k-©-cn-¨ ]m-X-bm-Wv h-c-¨n-cn-
¡p-¶Xv.

{]-Im-iw c-ïp{]m-hiyw A-]-hÀ-
¯-\-¯n-\p hn-t[-b-am-b-t¸mÄ A-Xnsâ 
]m-X ]m-Z-¯n-\-Sp-t¯--¡p h-f-ª-Xm-bn 
Im-Wp-¶p-ï-tÃm. A-t¸mÄ c-ïp {]nk-
§Ä ]mZ-§Ä tNÀ-¯ph-¨v k-am-´-c 
{]-Im-i-_o-ap-IÄ ]-Xn-¸n-¨m-tem?

c-ïp {]nk-§Ä C-{]-Im-cw {I-ao-
I-cn-¡p-t¼mÄ A-Xv H-cp tIm¬-sh-Iv-kv 
se³-kpt]m-se {]-hÀ-¯n-¡pw.
se³-kp-IÄ: Nn{X-¯nÂ ImWp-¶-
Xp-t]mse c-ïp tKm-tfm-]-cn-Xe-§Ä 
¡nS-bn-epÅ H-cp kp-Xm-cy am-[y-a-am-Wv 
se³kv.
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ssI-t\m-«-¡mÀ se³-kp-IÄ  D-]-
tbm-Kn-¡p¶-Xv I-ïn-«ntÃ. I-®-S-bnepw 
Iym-a-d-bn-epw se³-kp-IÄ I-ïn-«p-ïm-Ip-
a-tÃm? se³-kp-IÄ h-kv-Xp¡-sf h-ep-Xm-
¡n Im-Wn-¡p-¶-sX-§-s\-bm-bn-cn-¡pw? 
A-Xn-\v se³-kp-I-sfIpdn¨v IqSp-XÂ 
Adn-ªn-cn-¡-Ww. 
• 	h-{I-XmtI-{µ§Ä: se³-kv G-sXÃmw 

tKm-f-§-fp-sS `m-K-am-bp-ïm-b-XmtWm 
B tKm-f-§-fp-sS tI-{µ§-sf h-{I-Xm-
tI-{µ-§Ä F-¶p ]-d-bpw.

•	 h-{I-Xm B-c§Ä: se³-kv `m-Kam-b 
tKm-f-§-fp-sS Bc-§-fm-Wv h-{I-
XmB-c§Ä. C-h cïpw Xp-ey A-f-
hn-em-I-W-sa-¶nÃ.

•	 ap-Jy A-£w: h-{I-XmtI-{µ-§-fn-eq-
sS I-S-¶p-t]mIp-¶ t\À-tc-J.

•	 ap-Jy t^m-¡kv (tIm¬-sh-Iv-kv 
se³-kv): ap-Jy A-£-¯n-\p k-am-´-
c-ambpw hf-sc A-Sp¯pw se³knÂ 
]-Xn¡p-¶ {]Im-iIn-cW-§Ä A-]-
hÀ-¯-\-¯n-\pti-jw a-dp-hi-¯v ap-
Jy A-£-¯n-ep-Å H-cp _n-µphnÂ 
Iq-Sn I-S-¶p-t]m-Ipw. C-Xm-Wv tIm¬- 
sh-Iv-kv se³-kn-sâ H-cp t^m-¡kv. 
C-Xp-t]m-se a-dp-h-i¯pw a-säm-cp 
t^m¡-kv D-ïm-bn-cn-¡pw.

	 tIm¬-tI-hv se³-kn-sâ ap-Jy t^m-
¡kv: tIm¬-tI-hv se³-kn-sâ ap-
Jy A-£-¯n-\p k-am-´-c-ambpw 
hf-sc A-Sp¯pw se³knÂ ]-Xn¡p-
¶ {]Im-iIn-cW-§Ä A-]-hÀ-¯-
\-¯n-\pti-jw A-tXhi-¯v ap-
Jy A-£-¯n-ep-Å H-cp _n-µphnÂ  
\n-¶v h-cp-¶-Xm-bn tXm-¶pw. Cu 
_n-µp-hm-Wv tIm¬-tI-hv se³-kn-sâ 
ap-Jy t^m-¡kv. tIm¬-tI-hv se³-
kn\pw c-ïp ap-Jy t^m-¡-kp-IÄ 
Dïv. cïpw an-Yy-bm-Wv. 

•	 {]-Imin-ItI{µw (optic centre): se³-
kn-sâ a-[y _n-µp-hmWv. h-{I-Xm tI-
{µ§-sf X½nÂ _-Ôn-¸n¡p-¶ tc-J 
Cu _n-µp-hn-eq-sS I-S-¶p-t]m-Ipw.

• 	t^m¡-kv Zqcw: {]-Imin-ItI{µw ap-
XÂ ap-Jy t^m¡-kv h-sc-bp-Å Zq-c-
am-Wv t^m¡-kv Zqcw. H-cp se³-kn-
sâ c-ïp t^m-¡-kp-I-fn-te-¡p-ap-Å 
Zqc-§Ä Xp-ey-am-bn-cn-¡pw (h-{I-Xm 
Bc-§Ä hy-Xy-kv-X-am-sW-¦nepw).

H-cp tIm¬-sh-Iv-kv/tIm¬-tI-
hv se³-kn-te-bv-¡v hnhn-[ co-Xn-IfnÂ 
]-Xn¡p-¶ In-cW-§Ä A-]-hÀ-¯-\-
¯n-\p ti-jw F-§s\ ]p-d-¯p-t]mIpw 
F-¶p t\m-¡mw.
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Nn-{X¯nÂ\n-¶p a-\-Ên-em-¡n-b A-dn-hp-IfpsS H-cp Ip-dn-¸v X-¿m-dm¡q.

hm¨p \-¶m-¡p¶-hÀ hm¨n-\p-Ånse 
`mK-§Ä h-ep-Xm-bn Im-Wp-¶-sX-§-s\-
bm-bn-cn-¡pw? A-Xn-\v t^m¡-kv Zq-cw Ip-
d-ª tIm¬-sh-Ivkv se³-km-Wp]-tbm-Kn-
¡p-¶Xv. se³-kn-sâ {]-Imin-ItI-{µ-̄ n 
\pw t^m-¡-kn\pw C-S-bn-em-bn h-kvXp h-c-

-̄¡-hn-[w h-̈ p t\m-¡nbmÂ h-kv-Xp-hn-sâ 
]eaS§v h-ep-̧ -ap-Å {]-Xn-_nw-_w Im-Wmw. 
anTm-bn -̀c-Wn-bp-sS `n-̄ n H-cp tIm¬-sh-Iv-
kv se³-kp-t]m-se {]-hÀ-̄ n -̈Xp sIm-ïm-
Wv Ip-«n¡pw \-ap¡pw -̀c-Wn-bn-se anTm-bn 
h-ep-Xm-Wv F-¶v tXm-¶nbXv.
	 se³-kn-Â\n-¶v hy-Xykv-X A-I-
e-§fnÂ h-kv-Xp h-bv-¡p-t¼mÄ {]-Xn 

-_nw_-§Ä C-{]-Im-c-am-tWm?
ZÀ¸-Ww D-]-tbm-Kn-¨v ]-co£-

Ww sN-bv-X-Xp-t]m-se ta-itaÂ h-c-
¨ tc-J-bp-sS a-[y-`m-K-¯m-bn kv-äm³-
UnÂ D-d-¸n-¨ se³-kv  h-bv-¡p-I. 
hf-sc A-I-se-bp-Å H-cp h-kv-Xp-hn-
sâ {]-Xn-_nw-_w kv-{Io\nÂ D-ïmIp-
¶hn-[w kv-{Io³ {I-ao-I-cn¡q. hf-
sc A-I-se-bp-Å h-kv-Xp-¡-fp-sS 
hy-àam-b {]-Xn-_nw-_w D-ïm-Ip¶-Xv 
se³-kn-sâ t^m-¡-kn-em-bn-cn-¡pw. 
se³-kp ap-XÂ kv-{Io³ h-sc-bp-Å 
Zq-cw Af-¶v t^m¡-kv Zq-cw I-sï-
¯mw.

C-\n Cu se³-kn-s\ tc-J-bp-sS a-[y-`m-K-¯m-bn Dd-¸n-¨v C-cp-h-i-§-fnepw 
F, F sâ Cc«n Zqcw (2F) Dw A-S-bm-f-s¸-Sp-¯pI.

Xp-SÀ¶v 1, 2, 3, 4, 5 Øm-\-§-fnÂ I-¯n-¨p-h-¨ sa-gp-Ip-Xn-cn-bp-sS {]-Xn-_nw-_w
kv-{Io\nÂ ]-Xn-¸n-¨v {]-Xn-_nw-_-¯n-sâ Øm-\hpw kz-`m-hhpw 

]-«n-I-bnÂF-gp-Xn h-bv¡q.
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Sl. No. h-kv-Xp-hn-sâ Øm\w {]-Xn-_nw-_-¯n-sâ 
Øm\w

{]-Xn-_nw-_-¯n-sâ 
kz-`m-hw

1. 2F \-¸p-dw

2. 2F Â
3. 2F \pw F \pw C-SbnÂ

4. F Â
5. se³-kn\pw F \p-an-SbnÂ

H-cp tIm¬-tI-hv se³-kv D-]-tbm-Kn-¨v {]-Xn-_nw-_-¯n-sâ 
Øm-\w I-sï¯m³  {i-an-¨m-tem?

h-kv-Xp-hn-sâ Øm-\w F-hn-sS-bm-bn-cp-¶mepw tIm¬-tI-hv se³kv sN-dpXpw 
\n-hÀ-¶Xpw an-Yy-bpam-b {]-Xn-_nw-_w A-tX -hi-¯v t^m-¡kn\pw  

se³-kn-\p-an-S-bn-em-bn e-`n-¡pw.

se³-kn-eq-sS I-S-¶p-t]mIp-¶ {]-
Im-i -_o-ap-I-fp-sS ]m-X F-{]-Im-c-sa-¶v 
a-\-Ên-em-¡n-b-tÃm? A¯-cw {]-Im-i-_o-
apI-sf tc-Jm-Nn-{X-§-fm-bn hc-¨v {]-Xn- 
_nw-_-§-fp-sS Øm\-§Ä I-sï-¯mw.
HmÀ-¯n-cn-t¡ï-h:
•	 h-kv-Xp-hnsâ Htc _nµp-hnÂ\n-¶v c-ïp 

	 {]-Im-i-_o-ap-IÄ ]p-d-s¸-SWw.
•	 A-]-hÀ-¯-\-¯n-\pti-jw C-h Iq-«n-

ap-«p-¶n-S-¯m-Wv {]-Xn-_nw-_-¯n-sâ 
Øm\w.

•	 ap-Jy A-£-¯n-\v ap-I-fn-ep-Å-h 
\n-hÀ-¶Xpw Xm-sg-bp-Å-h X-e-Io-gm-b-
Xp-am-bn-cn-¡pw.

hkvXp 2F Â

h-kvXp 2F \p-a-¸pdw

{]-Xn-_nw-_-¯n-sâ Øm-\w a-dp-hi¯v F \pw 2F \pw C-S-bnÂ. 
sN-dpXv, X-e-Io-gm-bXv, b-YmÀYw
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c-ïm-a-sXm-cp {]-Im-i_ow hc-¨v {]-Xn- 
_nw-_-¯n-sâ Øm-\w I-sï¯q. t\-c 
-t¯ ]-«n-IbnÂ ti-J-cn-¨ hn-h-c-§-fp-am-
bn H-¯p-t\m¡q.

tIm¬-sh-Iv-kv se³-kn-sâ a-äp Øm-\-
§fnÂ h-kv-Xp¡-sf hc-¨v {]-Xn-_nw-_
cq]o-I-cWw tc-Jm-Nn-{X-¯n-sâ k-lm-b-
t¯m-sS I-sï¯q.

h-kv-Xp- F \pw se³-kn-\p-an-S-bnÂ B-bm-tem?

tIm¬-tI-hv se³-kp-IÄ cq-]-s¸-Sp¯p-¶ {]-Xn-_nw-_§-sf 
tc-Jm-Nn-{X-¯n-eq-sS I-sï-¯mw.

{]-Xn-_nw-_-¯n-sâ Øm-\-hpw kz-`m-hhpw ]-cn-tim-[n-¨p t\m¡q.

se³-kn-sâ ]hÀ: ao-äÀ Zq-c-¯n-ep-Å 
t^m¡-kv Zq-c-¯n-sâ hyqÂ-{I-a-am-
Wv ]hÀ. ]-h-dn-sâ bq-Wnäv U-tbm- 
]v-äÀ BWv. 50 cm (1/2 m) Z-q-c-ap-Å 
tIm¬-sh-Iv-kv se³-kn-sâ ]hÀ  
P = 1/(1/2) = 2 D 
tIm¬-sh-Iv-kv se³-kp-IÄ F-hn-sS-
sbÃmw D-]-tbm-Kn-¡p-¶p F-¶-dn-bm-tam?
•	 kn¼nÄ ssa-t{Imkv-tIm¸v (hm-¨v 

\-¶m-¡p-¶hÀ, hm-b-\-bv-¡p am{Xw D-]-
tbm-Kn-¡-p¶hÀ)

•	 Iym-a-dbnÂ
•	 sS-en-kv-tIm-¸nÂ (H-_v-P-Îo-hv Bbpw 

sF-]o-km-bpw)
•	 ssa-t{Imkv-tIm¸nÂ
•	 I®nÂ
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I-®n-ep-Å tIm¬-sh-Iv-kv se³kv 
2F \-̧ p-dw C-cn¡p-¶ h-kv-Xp-hn-sâ sN-dpXpw 
X-e-Io-gm-bXpw b-YmÀ-Y-hpam-b {]-Xn-_nw-
_w sd-än-\bnÂ ]-Xn-¸n-¡p¶p. sd-än-\bnÂ  
\n-¶v X-e-t¨m-dn-te-¡v hn-hc-§Ä A-b-bv-
¡p-¶-sX-§-s\-sb-¶v Poh-im-kv{X-¯nÂ 
]Tn-¨p-h-tÃm?

hy-Xykv-X A-I-e-§-fn-ep-Å h-kv-
Xp-¡Ä F-t¸mgpw I-®n-se se³-knsâ 2F  
\-¸p-dw B-b-n-cn-¡p-¶-sX-§-s\-sb-¶-dn-
bm-tam? knen-bdn a-kn-ep-IÄ D-]-tbm-
Kn-¨v se³-kn-sâ t^m¡-kv Zq-cw hy-
Xym-k-s¸-Sp¯m³ I-®n-\p I-gn-hpïv. 
h-kv-Xp-hn-sâ Øm-\w F-hn-sS-bm-bn-cp-
¶mepw I-®n-se se³-kn-sâ t^m¡-
kv Zq-cw hy-Xym-k-s¸-Sp-¯n {]-Xn-_nw- 
_-s¯ sd-än-\bnÂ ]-Xn-¸n-¡p-hm-\p-Å 
I®nsâ I-gnhm-Wv ]-hÀ Hm-^v A-t¡m-
a-tUj³ (Power of Accommodation).

F¶mÂ t\-{X-tKm-f-¯n-
sâ h-ep¸w se³-kn-sâ ]-h-dn-s\ 
A-t]-£n-¨v Iq-Sp-Itbm t\-{X-tKm-f-

¯nsâ h-en-¸-s¯ A-t]-£n-¨v se³-
kn-sâ ]-hÀ Iq-Sp-Itbm sN-bvXmÂ  
{]-Xn-_nw-_w sd-än-\-bv-¡p ap¶nÂ cq-]-s¸-
Spw. h-kv-Xp-hn-s\ hy-à-am-bn ImWm³ 
I-gn-bm-sX h-cpw. Cu \yq-\-X-bm-Wv  
{lkz-Zrãn (short-sightedness). A-\p-
tbm-Pyam-b ]-h-dp-Å tIm¬-tI-hv se³kv 
D-]-tbm-Kn-¨v Cu \yq-\-X ]-cn-l-cn-¡m- 
hp-¶-Xm-Wv. 

{]m-b-amb-hÀ h-kv-Xp¡-sf hf-sc 
AI-se h-¨v \n-co-£n¡p¶-Xp I-ïn-«ntÃ? 
C-h-cp-sS I-®n-se se³-kn-sâ ]-h-dn-s\ 
A-t]-£n-¨v t\-{X-tKm-fw Np-cp-§n-b-tXm,  
t\-{X-tKm-f-¯n-sâ h-ep¸-s¯ A-t]-
£n-¨v se³-kn-sâ ]-hÀ Ip-d-ªp- 
t]m-btXm BImw. {]-Xn-_nw_-§Ä 
A-hy-à-am-bn-cn¡pw. sd-än-\-bv-¡p  
]n¶nÂ Iq-«n-ap-«-¯-¡-hn-[-am-Wv {]-Im-
i-c-iv-an-IÄ k-©-cn-¡p-¶Xv. C¯-cw \
yq-\-XI-sf sh-sÅ-gp¯v (Pres-byopia) 
F-¶p ]-d-bpw. A-\p-tbm-Pyam-b ]-h-dp-Å 
tIm¬-sh-Iv-kv se³-kv D-]-tbm-Kn-¨v Cu  
\yq-\-X ]-cn-l-cn-¡m-hp-¶-Xm-Wv. 
A-Ñ\pw     a-I\pw t\-{X ]-cn-tim-[-\ I-gn-ª-
t¸mÄ I-®-S hm-§p-¶-Xn-\m-bn tUm-ÎÀ  
Ip-dn-¨p-sIm-Sp-¯ No-«p t\m¡q.

 

aI-\v D-]-tbm-Kn-t¡-ï se³-kv 
tIm¬-tI-hv B-b-Xp-sIm-ïm-Wv s\-K-äo-
hv Nn-Ów sIm-Sp-¯n-cn-¡p-¶Xv. A-Ñ³ 
CS-Xp I-®nepw h-eXp I-®nepw D-]-tbm-
Kn-t¡-ï se³-kn-sâ t^m¡-kv Zqc-§Ä 
I-W-¡m-¡n t\m¡q.

cm-hn-se kq-cy-\v ]pdw-Xn-cnªv 
\n-¶v hmbnÂ sh-Å-sa-Sp-¯v kvt{] sN-bv- 
X-t¸mÄ A-´-co-£¯nÂ H-cp sNdn-b  

aI³ AÑ³

L R L R

-0.5 D  -0.5 D +2.5 D  +2.0 D
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a-g-hnÃv {]-Xy-£-s¸«p. a-g-bv-¡p ap³-]m-bn 
B-Imi-¯v a-g-hnÃv Im-Wm-dpïv. F-§-
s\-bm-Wv a-g-hnÃp-ïm-Ip-¶Xv? G-gv hÀW-
§Ä F-hn-sS\n-¶p h¶p?

H-cp ]m-{X¯nÂ Ipd-¨v sh-Å-sa-
Sp-¯v AXnÂ H-cp I®mSn kqcy-\-`n-ap-J-
ambn N-cn-¨p-h-¨v kq-cy{]-Im-i-s¯ H-cp 
`n-̄ nbnÂ ]-Xn-̧ n-¡q. ̀ n-̄ nbnÂ G-sXÃmw 
hÀ®§Ä ImWm³ I-gn-bpw. Cu hÀ® 
§Ä FÃmw kq-cy{]-Im-i-¯nÂ ([-h-f  
{]-Imiw) A-S-§n-bn-«p-Å-XmWv.

sS I-S-¯n-hn-«v H-cp {Xn-tIm-W {]n-k¯nÂ 
]-Xn-¸n-¨m-tem? a-dp-hi-¯v H-cp sh-Å 
t]-¸dnÂ e-`n¡p-¶ hÀ®-§Ä t\m¡q.

{]n-k-¯n-sâ ]m-Z-¯n-\-Sp-t¯--¡v 
h-be-äv \n-dhpw G-ähpw ap-I-fn-em-bn Np-
h¸pw Im-Wmw. A-h-bv-¡n-SbnÂ C³-Un-tKm, 
\o-e, ]-¨, a-ª, Hmd-©v F-¶o A-©p hÀ-
®-§Ä-Iq-Sn Im-Wmw. C§-s\ ]-e hÀ®-
§Ä Iq-Sn-t¨À-¶-Xmb-XpsIm-ïm-Wv  
kqcy-{]-Im-i-¯ns\ k-a-\zn-X {]-Imiw 
(composite light) F-¶p ]-d-bp-¶Xv. 
k-a-\zn-X {]-Im-i-w L-S-I hÀ-®-§-fm-bn 
thÀ-Xn-cn-bp-¶-Xn-s\ {]Im-i{]-IoÀW-
\w F-¶p ]-d-bpw. A-´-co-£-¯n-se 
P-eI-Wn-I-bn-eq-sS {]-Im-iw I-S-¶p- 
t]m-Ip-t¼mÄ {]-IoÀW-\w kw-`-hn-¡p¶p. 
Cu \n-d§Ä-¡v Hm-tcm-¶n\pw Hmtcm  
-X-cw-KssZÀ-Ly-amWv. X-cw-K-ssZÀLyw 
G-ähpw Iq-Snb-Xv Np-h¸pw Ip-dª-Xv h-b-
e-äp-amWv. kq-cy\nÂ\n-¶v hcp-¶ {]-Im-i-
t¯m-sSm-¸w I-®p-IÄ-¡v ImWm³ I-gn-
bm-¯ A-t\-Iw X-cwK-§Ä `q-anbnÂ 
F-¯p-¶pïv. C-h-sbÃmw tNÀ-¯v ssh-
Zyp-XIm-´n-I kv-s]-Iv{Sw F-¶p ]-d-bp-¶p.

kq-cy{]-Im-i-s¯ H-cp I-®m-Sn D-]-
tbm-Kn-¨v {]-Xn-]-Xn-¸n-¨v sNdn-b hn-S-hn-eq-

C³-{^m-sd-Uv X-cw-K§Ä: Zr-iy-{]-Im-i-t¯¡mÄ 
X-cw-K-ssZÀLyw Iq-Sn-bXpw DuÀ-Öw Ip-d-ª-Xpam-b 
hn-In-cWw. 
AÄ-{Sm-h-b-eäv: Zriy-{]-Im-i-t¯¡mÄ X-cw-K-ssZÀLyw 
Ip-d-ªXpw DuÀ-Öw Iq-Sn-b-Xpam-b hn-In-c-W-§-fm-Wn-h. 
AÄ{Sm-h-be-äv hn-In-c-W-§-fp-sS H-cp`mKw i-co-c¯nÂ  
hn-äm-an³ D DÂ-]m-Zn-¸n-¡p¶p.

tdUntbm XcwKw
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[-h-f-{]-Im-iw G-gv hÀ-®-§-
fm-bn hn-L-Sn-¡p-¶-Xp-t]m-se G-gp\n 
d-§Ä tNÀ¯mÂ sh-fp-¸v e-`n-¡ptam 
F-¶-dnbm³ kÀ sFk-Iv \yq-«¬ 
I-sï¯n-b D-]m-b-am-Wv \yq-«-sâ hÀ-
®¸-¼-cw. kqcy-{]-Im-iw P-e-I-Wn-I-bn-
eq-sS I-S-¶p-t]m-Ip-t¼mÄ {]-IoÀW-\w 
kw-`-hn-¡p-a-tÃm. C-Xn-sâ ^-e-am-bm-Wv 
a-g-hnÃp-ïm-Ip-¶Xv. cm-hn-sebpw ssh-Ip-
t¶-c-hp-am-WtÃm a-g-hnÃv Im-Wm-dp-ÅXv. cm-
hn-se-bm-sW¦nÂ ]-Sn-ªm-dp `m-K-¯-tÃ  
Im-Wp-¶Xv. kq-cy-{]-Im-i-¯n-\v P-e-I-

P-e-I-Wn-I-bn-te--¡v {]-th-in-¡p-
t¼mÄ A-]-hÀ-̄ -\hpw {]-IoÀ-W-\hpw  
kw-̀ -hn-¡p¶p. I-Wn-I-bp-sS ]n³-̀ m-Kw H-cp 
ZÀ-̧ -Ww-t]m-se {]-hÀ-̄ n-̈ v A-tX-h-i-
t -̄-¡v {]-Xn-]-Xn-̧ n-¡p¶p. ]-X-\-tIm-Wp-
I-fp-sS hy-Xym-kwaq-ew ap-IÄ-̀ m-K-̄ p-Å 
Nph-̧ v Xm-sg-bm-bn am-dp¶p. H-cp P-e-I-Wn-
IbnÂ \n-¶p ]p-d-s¸Sp-¶ G-gv hÀ-®-§fpw 
H-cp hy-ànbnÂ F-̄ p¶nÃ. ]s£ ]-e 
P-e-I-Wn-I-IfnÂ\n-¶p-Å G-gv hÀ-®-§ 
fpw A-bm-fnÂ F-̄ pw. Nph v̧ 42.80 tIm-
Wnepw h-beäv 40.80 tIm-Wn-ep-am-Wv Im-
Wp-I. A-Xmb-Xv Xm-sg\n-¶v t\m-¡p-¶-
bmÄ-¡v Nph-̧ v ap-I-fnepw h-be-äv Xm-sg-bpw 
B-bn-cn-¡pw.

Wn-IbnÂh-¨p\-S¡p-¶ A-]-hÀ-¯-\hpw 
{]-IoÀ-W-\hpw {]-Xn-]-X-\hpw aq-e-am-Wv 
a-g-hnÃp-ïm-Ip-¶Xv.

a-g-hnÃv hf-ªp ImWm³ Im-c-W-sa-´m-bn-cn¡pw?
A-´-co-£-¯n-ep-Å P-e-I-Wn-I-IfnÂ\n-s¶Ãmw G-gp hÀ®-§-fpw `q-an-bn-te¡v 
h-cp-¶pïv. ]-t£ \-½p-sS Zr-ãn-tcJbnÂ\n¶v 42.80 bv¡pw 40.80 bv¡pw C-S-
bn-ep-Å hÀ®-§Ä am-{X-ta \-ap-¡p Zr-iy-amIq. \mw \nÂ-¡p¶-Xv H-cp _n-µp-
hm-bn I-W-¡m-¡n Zr-ãn-tc-JbnÂ\n¶v 42.80 tImWnÂ \m-\m`m-K-t¯¡pw 
tIm-Wp-IÄ h-c-bv-¡m-a-tÃm. A-h-sbÃmw H-cp hr-¯]-cn-[n-bn-em-bn-cn-¡pw. B  
hr-¯-¯n-sâ ]-Ip-Xn-tbm-f-am-Wv \mw Np-h-¸m-bn Im-Wp-¶ a-g-hnÃn-se `mKw.  
]qÀ-® hr-¯w Im-W-W-sa¦nÂ hf-sc D-b-c¯nÂ\n-¶p t\m-¡-W-sa-¶p am-{Xw.

A-[n-I-hmb-\
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hÀW¸-¼-c¯nÂ kq-cy-{]-Im-
i¯nÂ\n-¶p e-`n-¨ G-gp hÀ-®-§-tf-bpw 
A-tX {I-a-¯n-epw A-\p-]m-X-¯n-ep-am-Wv 
s]-bnâv sN-bv-Xn-cn-¡p-¶Xv. ]¼-cw th-
K¯nÂ I-d-¡p-t¼mÄ A-Xv sh-Å-bm-bn 
Im-W-s¸-Spw.

F-hn-sS h-¨m-Wv G-gp\n-d-§fpw Iq-
Sn-t¨-cp-¶Xv? I®nÂh¨mWv. G-sXm-cp Im-
gv-Nbpw 1/16 s ka-bw \-½p-sS I®nÂ X-§n  
\nÂ-¡pw. A-Xn-\n-SbnÂ FÃm \nd-§fpw 

]-¨, \o-e hÀ®§Ä D-]-tbm-Kn-¨v G-Xp  
hÀW-§Ä th-W-sa-¦n-epw D-ïm-¡mw. 
F¶mÂ Cu hÀW§Ä a-säm¶pw D-]-
tbm-Kn-¨v \nÀ-½n¡m³ km-[yaÃ. A-Xn\m 
Â Cu hÀ-®§-sf {]m-Yan-I hÀ®-
§Ä F-¶p ]-d-bpw. {]m-Yan-I hÀ®-§Ä 
tNÀ-¯p-ïm¡p-¶ hÀ®§-sf ZznXo-b 
hÀ®§Ä F-¶m-Wv ]-d-bp-¶Xv.
]¨ + Nph-¸v 	 = a-ª
]¨ + \o-e 	 = k-b³
\oe + Nph-¸v	 = aP-´

Cu ZznXo-b hÀ-®-§Ä¡v A-h-bp-
sS L-S-IhÀ-®-§-fp-sS [À-½w \n-d-th-äm-
\m-Ipw. \o-e + ]-¨ + Nph-¸v = sh-fp¸v, 
\o-e + a-ª = sh-fp¸v. C-hn-sS \o-e 
bpw a-ªbpw ]-c-kv]-cw ]q-c-I-hÀ-®-§-
fm-sW-¶p ]-d-bmw.
]¨ + a-P´ 	 = sh-Å
Nph-¸v + k-b³ 	 = sh-Å

G-sX-¦nepw H-cp {]m-Yan-I hÀ-®-
hpw A-Xn-t\m-Sv sh-fp-¸v In«m³ tNÀ¡p-¶ 
ZznXo-b hÀ-®hpw B-Wv ]q-c-I-hÀ® tPm-
UnIÄ.

{]m-Yan-I hÀ®-§Ä t]m-se s]-
bnâp-I-fn-epw {]m-Yan-I \n-d-§-fpïv. 
hÀ®-§Ä F¶-Xv {]Im-it{km-XÊnÂ 
\n-¶v hcp-¶ {]-Im-i-amWv. F¶mÂ s] 
-bnâp-IfnÂ {]-Im-iw ]-Xn-¡p-t¼mÄ  
A-Xn-sâ \n-d-s¯ am{Xw {]-Xn-]-Xn-¸n-¡p-
I-bpw a-säÃm \n-d-§-tfbpw B-Knc-Ww 
sN-¿p-I-bpw BWv. A-Xn\mÂ B-Kn-c-W 
kv-s]-Iv-{S¯nÂ (absorption spectrum) 
{]-Im-i-¯n-se ZznXo-b hÀ-®-§-fm-Wv  
{]m-Yan-I hÀ®-§-fm-bn ]-cn-K-Wn-¡p-
¶Xv.

s]-bnânw-Kn-\v a-ª, aP-´, k-b³ 
B-Wv {]m-Yan-I \n-d§Ä. C-h aq¶pw 
I-eÀ-¯n-bmÂ I-dp-¸v \n-dw e-`n-¡pw.
B-Im-i-¯n-sâ \ndw

D-¨k-ab-¯v sX-fn-ª B-Im-
iw F-¶p-]-d-bp¶-Xv C-fw\o-e hÀ-® 

I-S-¶p-t]mbmÂ A-h-sbÃmw tNÀ-¶v sh-
fp-¯ \n-d-am-tb \-ap-¡p tXm-¶p-I-bpÅq. 
G-sXm-cp Im-gv-N-bp-sS A-\p-`-hhpw 1/16 s 
X-§n \nÀ-¯m-\p-Å I-®n-sâ I-gn-hn-s\ 
t]-Àkn-Ì³-kv Hm-^v hnj³ (persistence 
of vision) F-¶p ]-d-bpw. Cu A-\p`-hw 
D-Å-Xp-sIm-ïm-Wv a-g-¯p-Ån-IÄ ]-Xn-
¡p¶-Xv Z-Þpt]m-se-bpw Xo-s¡m-Ån 
I-d-¡nbmÂ A-án-h-e-b-ambpw tXm-¶p-
¶Xv. kn\n-abnse cwK-§Ä Xp-SÀ-¨-bm-
bn tXm-¶p-¶Xpw C-tX {]-tXy-I-XsIm-
ïmWv.

G-gphÀ-®-§fnÂ \o-e, ]-¨, Nph-
¸v hÀ®-§Ä am{Xw kw-tbm-Pn-¸n-¨p t\m-
¡n-bmepw sh-fp-¸p \n-dw e-`n-¡pw. Np-h¸v, 
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{I-a-aÃm-¯ {]-X-e-§fnÂ 
X-«n {]-Im-iw \m-\m`m-K-§-fn-te-¡pw 
hym-]n-¡p-¶-Xn-s\-bm-Wv hn-kc-Ww 
F-¶p-]-d-bp-¶Xv. hn-kc-Ww am[y-a-
¯nse I-W-§-fp-sS h-ep¸-t¯bpw 
{]-Im-iIn-c-W-¯n-sâ X-cw-K-ssZÀ-
Ly-t¯bpw B-{i-bn-¨m-Wv kw-`-
hn-¡p-¶Xv. X-cw-K-ssZÀLyw Ip-
d-ª \o-e`m-K-¯n-\m-Wv IqSpXÂ 
hn-kc-Ww kw-`-hn-¡p-¶Xv. A-´-co-
£¯nÂ \o-ehÀ-®¯n-ep-Å hn-
kcn-X{]-Im-iw hym-]n-¨p-In-S-¡p¶-
XpsIm-ïm-Wv B-Im-iw \o-e-bm-bn 
Im-W-s¸-Sp-¶Xv.

¯n-ep-Å B-Im-i-s -̄btÃ? F-́ p-sIm-
ïm-Wv B-Im-i-̄ n-\p   \o-e\n-dw   tXm-¶p¶-Xv 
F-¶v Nn-́ n-̈ n-«ntÃ? kq-cy-{]-Im-iw ̀ q-an-bn-te-
¡v {]-th-in-¡p-¶Xv BZyw A-́ -co-£hm-bp-
hn-te-¡m-sW-¶-dn-bm-a-tÃm? hm-bpX-·m-
{X-I-fnepw t\À-¯ s]m-Sn-]-S-e-§-fnepw 
Iq-Sn -{]-Im-iw I-S-¶p-t]m-Ip-t¼mÄ Cu 
I-W-§fnÂ X-«n {]-Im-iw ]-e tIm-Wp-I-fn- 
em-bn {]-Xn-]-Xn-¡pw.

F¶mÂ cm-hn-sebpw ssh-
Ip-t¶-chpw {]-Im-i-¯n-\v D-¨k-
ab-¯p th-ï-Xn-t\¡mÄ Iq-Sp-XÂ 
Zq-cw A-´-co-£-¯n-eq-sS k-©-
cn-¡-W-sa-¶v Nn-{X¯nÂ\n-¶v  
a-\-kn-em-¡m-a-tÃm? Zq-cw Iq-Sp-t¼mÄ 
X-cw-K-ssZÀLyw Ip-d-ª \o-e`m-
Kw ap-gp-h³ hn-k-cn-¨v \-ã-s¸-«pt]m- 
bn-cn-¡pw. _m-¡n-h-cp-¶hbnÂ Np-h- 
¸n-\m-bn-cn¡pw {]m-ap-Jyw. A-Xn- 
 \mÂ D-Z-bm-kvX-a-b kq-cy-sâ \n-
dw Np-h-¸m-bn Im-Wmw. D-¨k-ab-¯v 
hen-b ]p-I \n-d-ª A-´-co-£-
¯nÂ t]mepw kqcy³ Np-h-¸m-bn 
Im-Wm-dntÃ? A-t¸mÄ A-´-co-£-
anÃm-¯ N-{µ-s\-t¸m-ep-Å B-Im-
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i-tKm-f-§fnÂ B-Im-i-¯n-sâ {]-tXy-IX-IÄ F-s´Ãm-am-
sW-t¶m? B-Im-iw C-cp-ï-Xm-bn Im-Wpw, ]-IÂ k-a-b¯pw 
\-£-{X-§-sfÃmw Im-Wmw. `q-anbnÂ \n-¶p t\m-¡p-t¼mÄ 
B-Imi-¯v \-£-{X§-sf Im-Wm¯-Xv kq-cy-{]-Im-iw hn-k-cn-
¨v hym-]n-¨pIn-S-¡p-¶-Xp-sIm-ïmWv.

hn-kc-Ww sN¿p-¶ I-Wn-I-I-fp-sS h-en-¸w Iq-Sn-bm-tem? 
]p-eÀ-Ime-¯v a-ªp-aqSn-b A-´-co-£¯nÂ a-c-¨nÃ-IÄ-¡n-S-
bn-eq-sS kq-cy-{]-Im-iw ]-Xn-¡p¶-Xv H-cp c-k-I-cam-b Im-gv-N-
btÃ. Cu {]-Xn-`m-kw SnâÂ C^-Îv F-¶m-Wv A-dn-b-s¸-Sp-¶Xv.

]T\ t\«§Ä

• 	an-\p-k-ap-Å {]-Xe-§Ä {]-Im-iIn-c-W§-sf {]-Xn-]-Xn-¸n-¡p-¶p F¶pw 
{]-Xn-]-Xn-¨p Xn-cn-¨p-hcp-¶ In-cW-§Ä Iq-«n-ap-«p-¶tXm Iq-«n-ap-«p-¶-Xm-bn 
tXm-¶p-Itbm sN-¿p-¶n-S-¯m-Wv {]-Xn-_nw-_w D-ïm-Ip¶-Xv F-¶v Xn-cn-¨-
dnbm³ I-gn-bp¶p.

• 	ka-X-eZÀ-¸W-§Ä F-t¸mgpw an-Yym- {]-Xn-_nw-_-§-fm-Wp-ïm-¡p¶-Xv 
F-¶v Xn-cn-¨-dn-bp¶p.

• 	tKmfo-bZÀ-¸-W-§Ä-¡v t^m-¡-kv D-sï¶pw A-hbnÂ tIm¬-tI-hv ZÀ-
¸W-§Ä b-YmÀ-°hpw an-Yy-bpam-b {]-Xn-_nw_-§Ä D-ïm¡pw F¶pw 
tIm¬-sh-Iv-kv ZÀ-¸W-§Ä an-Yym -{]-Xn-_nw_-§Ä am-{X-am-Wp-ïm¡p-I 
F¶pw Xn-cn-¨-dn-bp¶p.

• 	km-{µ-Xmhy-Xym-k-ap-Å H-cp am-[y-a¯nÂ\n-¶v a-säm-¶n-te¡v {]-Im-iw 
N-cn-ªp ]-Xn-¡p-t¼m-gm-Wv A-]-hÀ¯-\w kw-`-hn-¡p¶-Xv F-¶v Xn-cn-¨-dn-
bp¶p.

• 	 {l-kzZr-ãn-bpw, sh-sÅ-gp-¯pw A-\p-tbm-Pyam-b ]-hÀ D-Å se³-kp-IÄ 
D-]-tbm-Kn-¨v ]-cn-l-cn¡m³ I-gn-bp-sa-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	[-h-f{]-Im-iw A-Xn-sâ L-S-I-hÀ-®-§-fm-bn hn-L-Sn-¡p-¶-Xm-Wv {]Im-i 
{]-IoÀ®\w F-¶-dn-bp¶p.

•	 \yq«-sâ hÀ-®¸¼-cw th-K¯nÂ I-d-¡p-t¼mÄ sh-Å-bm-bn tXm-¶p¶-Xv 
t]À-kn-Ì³-kv Hm-^v hn-j³ aq-e-am-Wv F-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	 {]m-Yan-I hÀ-®§-sf kw-tbm-Pn-¸n¨mÂ e-`n¡p-¶ hÀ-®-§-fm-Wv ZznXo-b 
hÀ®§Ä F-¶v Xn-cn-¨-dn-bp¶p.
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• 	H-cp {]m-Yan-I hÀ-®hpw A-Xv DÄ-s¸-Sm-¯ H-cp ZznXo-b hÀ-®hpw tNÀ¯mÂ 
sh-fp-¸p \n-dw e-`n-¡p-¶-Xp-sIm-ïm-Wv Ah-sb ]q-c-I-hÀ-® tPm-Un-IÄ 
F-¶p ]-d-bp¶-Xv F-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	kq-£v-aI-W-§fnÂ X-«n {]-Im-iw {]-Xn-]-Xn-¨v \m-\m -`m-K-t¯-¡pw hym- 
]n-¡p-¶-Xm-Wv hn-kc-Ww F¶pw D-Z-bm-kvX-a-b kqcy³ Nph-¸p \n-d¯nÂ 
Im-Wp¶-Xpw D-¨ka-bw B-Im-iw \o-e\n-d¯nÂ Im-Wp-¶Xpw hn-kc-Ww 
aq-e-am-sW-¶v hn-i-Zo-I-cn-¡m³ I-gn-bp¶p.

• 	a-ªpaqSn-b A-´-co-£¯nÂ ]p-eÀ-Ime-¯v a-c-§Ä-¡n-S-bn-eq-sS kq-cy-In-
cW-§Ä Im-Wp¶-Xv SnâÂ {]-`m-hw aq-e-amsW-¶v hn-i-Zo-I-cn-¡m³ I-gn-
bp¶p.

1)	 F-t¸mgpw h-kv-Xp-hn-sâ Xp-ey-h-en--¸-ap-Å {]-Xn-_nw_-§Ä 
D-ïm¡p-¶ ZÀ¸-Ww GXv?

2)	 dn-bÀhyq an-d-dm-bn tIm¬-sh-Iv-kv ZÀ-¸W-§Ä D-]-tbm-Kn-¡p-¶-
sX-´p-sIm-ïm-bn-cn-¡pw?

3)	 tIm¬-tI-hv ZÀ¸-Ww D-]-tbm-Kn-¨v h-epXpw b-YmÀ-Y-hpam-b 
{]-Xn-_nw-_w e-`n¡m³ h-kv-Xp-hn-sâ Øm-\w F-hn-sS-bm-bn-cn-
¡Ww?

4)	 H-cp tIm¬-sh-Iv-kv se³-kv h-epXpw \n-hÀ-¶-Xpam-b {]-Xn 
-_nw_-§Ä D-ïm-¡p¶-Xv h-kv-Xp-hn-sâ Øm-\w F-hn-sS-bm-bn-
cn-¡p-t¼m-gmWv?

5)	 h-epXpw b-YmÀ-Y-hpam-b {]-Xn-_nw-_w e-`n-¡p-¶-Xn-\v h-kv-Xp-
hn-s\ tIm¬-sh-Iv-kv se³-kn-sâ G-Xp ̀ m-K-¯m-bn h-bv-¡Ww.

6)	 H-cp tIm¬-sh-Iv-kv se³-kv hkvXp-hnsâ Xp-eyh-en-¸-ap-Å  
{]-Xn-_nw-_w D-ïm-¡p¶-Xv tc-Jm-Nn{Xw hc-¨p Im-Wn-¡p-I.

7)	 I-®n-sâ {lkz-ZrjvSn ]-cn-l-cn-¡p¶-Xv Nn-{Xo-I-cn-¡pI.

8)	 {]Im-i{]-IoÀ®-\w {]-ZÀ-in-¸n¡m³ H-cp amÀ-Kw \nÀ-t±in-¡p-I.

9)	 Zr-iy{]-Im-i-¯n-\n-cp-h-i-¯p-am-bn Zr-iy-aÃm-¯ ssh-Zyp-
XIm´n-I hn-In-c-W-§-tf-sXÃmw? A-h-bp-sS {]-tXy-I-X-Itf-h?

10)	{]m-Yan-I hÀ-®§-tf-h? {]m-Yan-I hÀ-®§-sf I-eÀ-¯nbmÂ 
e-`n¡p-¶ ZznXo-b hÀ-®-§-tf-h?

11)	]-IÂk-ab-¯v kq-cy-s\-¡q-Sm-sX a-äp \-£-{X§-sf ImWm³ 
I-gn-bm-¯-sX-´p-sImïv? N-{µ-\n-em-sW¦nÂ C-Xp km-[y-am-Ip-
¶-sX-´p-sImïv?

12)	a-g-hnÃp-ïm-Ip-¶-sX-§s\?

13)	SnâÂ {]-`m-hw Zr-iy-am-Ip-¶-sX-t¸m-sgÃmw?

hn-e-bn-cp¯mw
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kmhn-{Xn tN¨n ]pXp
Xmbn \nÀan¨ ho«nse Krl 
{]thi\ NS§nÂ kw_
Ôn¡m\mbn cmPp cmhnte 
Xs¶ F¯n. NS§pI 
sfms¡ Ignªv hoSn\Iw 
FÃmw ImWm\mbn apdnIfnÂ 
Ibdnbnd§n. \Sp¡pÅ lm-
fnÂ \n¶v kwkmcn¨t¸mÄ 
hÃm¯ Hcp apg¡w A\p 
`hs¸«p. cmPp Nn´n¨p, Xsâ 
ho«nepw CtX hep¸apÅ 
Hcp lmfpïtÃm. B lmfnÂ  
apg¡hpanÃ. F´mbncn¡pw 
ImcWw? cmPp Nń bnemïp!

Hcp ÌoÂ ]m{Xw 
Xmsghogp¶ Ahkc¯nÂ 
\n§Ä i_vZw tI«n«ntÃ? 
F§s\bmWv i_vZw Dïm 
Ip¶Xv? \ap¡v t\m¡mw.

Hcp ÌoÂ]m{X¯nÂ
H¶v sIm«nt\m¡q, i_vZw 
tIÄ¡p¶phtÃ? kv]Àin¨p 

t\m¡q, i_vZw \ne¨phtÃ? kv]
Àin¨ Ahkc¯nÂ ]m{Xw I¼\w  
sNbvXncp¶Xmbn A\p`hs¸«ntÃ? kv]
Àin¨t¸mÄ i_vZhpw \ne¨p, ]m{X-
¯nsâ I¼\hpw \ne¨phtÃ? AXm-
bXv hkvXp¡fpsS I¼\w aptJ\bmWv 
i_vZw DïmIp¶Xv, Pe-apÅ Hcp ÌoÂ 
]m{X¯nÂ H¶p sIm«n t\m¡nbmÂ  
i_vZw tIÄ¡pw, AtXmsSm¸w Pe¯nÂ 
Hmf§Ä DïmIp¶Xpw ImWmatÃm.

hkvXp¡fpsS I¼\w aptJ\bmWv 
i_vZapïmIp¶Xv F¶v a\ÊnembtÃm. 
hnhn[ D]IcW§fnÂ Hmtcm¶nepw 
aäp `mK-§-tfm-sSm¸w I¼\w sN¿p¶ 
Hcp {][m\ `mK-ap-ïm-bn-cn-¡p-atÃm. DZm 
lcW¯n\v sNïbnÂ sIm«pt¼mÄ 
AXnÂ hen v̈ sI«nbncn¡p¶ XpIensâ 
I¼\w aptJ\bmWv i_vZapïmIp¶Xv. 
A§s\sb¦nÂ C\n ]dbp¶ Hmtcm 
¶nepw I¼\w sN¿p¶ {][m\`mKw 
GsX¶v {i²n¡q.
• 	Kn¯mÀ	 : 	 I¼n I¼\w sN¿p¶p
• 	 a±fw	 :	 XpIÂ I¼\w sN¿p¶p

  

tIc-f kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n
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• 	hben³ 	 :	 I¼n I¼\w sN¿p¶p
• 	\mZkzcw 	 :	 doUv I¼\w sN¿p¶p
• 	Hme¸o¸n 	 :	 doUv I¼\w sN¿p¶p
• 	 {Uw 	 : 	 Xp-IÂ I¼\w sN¿p¶p

• 	 v̂fq«v 	 : 	 hm-bq-bq]wI¼\w sN¿p¶p

	 hb-en³, Kn̄ mÀ XpS-§nb kwKoX D]-I-c-W-
§Ä {i²n-̈ n-«p-m-hp-a-tÃm. AXnse I¼n-IÄ Hm 
tcm¶pw hyXykvX h®-̄ n-e-tÃ. Ah hyXykvX 
henhp-_-e-̄ nÂ apdp-Ip-¶Xv F ń-\m-bn-cn-¡pw.

GsXmcp hkvXphpw 
kzX{´amb  I¼\¯n\v 
hnt[bam¡nbmÂ AXv 

Hcp sk¡ânÂ \S¯p¶ 
I¼\§fpsS F®amWv AXnsâ 

kzm`mhnI Bhr¯n.

Xs¶ hnhn[Xcw i_vZ§Ä ]pd 
s¸Sphn¡p¶hbmWtÃm? Ah i_vZw  
]pds¸Sphn¡p¶ coXnb\pkcn¨v Ah 
sb aq¶mbn XcwXncn¨ncn¡p¶p.

1. I¼nhmZy§Ä
hben³, Kn¯mÀ, hoW XpS§nb   D]

IcW§fnÂ i_vZapïmIp¶Xv Ahbnse 
I¼nbpsS I¼\w aptJ\bmWv. AXn\m 
Â C¯cw D]IcW§Ä I¼nhmZy§Ä  
F¶dnbs¸Sp¶p. Chbv¡v IqSpXÂ DZm-
lcW§Ä Isï¯q.

Nn{Xw 2.1 I-¼nhm-Zy§Ä

FÃm hkvXp¡fptSbpw I¼\w 
Htct]msebÃ. DZmlcW¯n\v Hcp 
I¼nsbSp¯mÂ AXp \nÀ½n¨ncn¡p¶ 
hkvXp, I¼nbpsS \ofw, h®w, hen-
hp-_ew XpS§nbhbv¡\pkrXambn B 
I¼nbpsS I¼\¯nÂ amäapïmIpw.

kwKoX D]IcW§Ä FÃmw 

2. kpjnchmZy§Ä

 Nne kwKoX D]IcW§fnÂ 
hmbp{]hmls¯ ASnØm\am¡n 
doUpIÄ I¼\w sN¿pItbm AsÃ¦nÂ 
hmbpbq]w Xs¶ I¼\w sNbvtXm 
kwKoXapïmIp¶p. C¯cw D]
IcW§fmWv kpjnchmZy§Ä. lmÀtam-
Wnb¯nÂ Hcp doUv I¼\w sNbvXv  
i_vZapïm¡p¶p. F¶mÂ HmS¡p-
genÂ hmbpbq]w Xs¶ I¼\w sNbvXv 
i_vZapïm¡p¶p. 

CXpt]mse thsdbpw DZmlcW§Ä \n 
§Ä-¡-dn-bm-a-tÃm? 

• 	bqt^mWnbw
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Nn{Xw 2.2 kpjnchm-Zy§Ä

3. XmfhmZy§Ä

Hcp sNï AsÃ¦nÂ Hcp a±fw ]
cntim[n¡q. ChbnÂ hen¨psI«nb Hcp 
XpIÂ I¼\w sNbvXv i_apïm¡p¶p 
AtÃ? C¯c¯nÂ hen¨psI«nb 

Nn{Xw 2.3 XpIÂhm-Zy§Ä

XpItem D]IcW¯nsâ {]Xetam 
I¼\w sNbvXv i_vZapïm¡p¶hbm 
Wv XmfhmZy§Ä. XmfhmZy§Ä¡v 
IqSpXÂ DZmlcW§Ä \n§Ä-¡-dn-bm-
a-tÃm?

ChnsS HcmÄ tdUntbm tIÄ¡p¶p 
AtÃ? GsXms¡ LSI§Ä tNÀ¶mWv 
Cu tIÄhn km[yam¡p¶Xv.
•	 i_vZt{kmXÊv
• 	tIÄhn km[yam¡p¶ `mKw (sNhn)
•	 iÐw k-©-cn¡p-¶ am-[yaw
Hcp ]m{X¯nÂ sIm«pt¼mÄ \n§Ä 
tI« i_vZw GXv am[ya¯nÂ IqSnbmWv 
k©cn¨Xv? 
Hcp taibnÂ sIm«nbmÂ i_vZw \½psS 
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sNhnbnse¯p¶Xv GXv am[ya¯nÂ 
IqSnbmWv? 
taibnÂ sNhn tNÀ¯p]nSn¨ ti-
jamWv taibnÂ sIm«p¶sX¦nÂ  
i_vZw \½psS sNhnbnse¯p¶Xv GXv 
am[ya¯nÂ IqSnbmWv? 
Hcp henb ]m{X¯nÂ ap¡mÂ `mKw 
PesaSp¯tijw Pe¯nÂ Hcp 
ÌoÂ]m{Xw apgph\mbn Xmgv̄ n 
h¨ tijw AXnÂ Hcp ÌoÂ  
kv]q¬ D]tbmKn v̈ sIm«pI. C¯hW  
\n§Ä tI« i_vZw GsXÃmw am[ya§fn 
Â IqSnsbms¡bmWv \n§fpsS sNhnbnÂ 
F¯nbXv?

i_vZ¯n\v JchkvXp¡fneqsS 
bpw {ZmhI§fneqsSbpw hmbphneqsS 
bpw k©cn¡m³ Ignbpw F¶v a\
Ênem¡nbtÃm.

N{µ-\n-se-̄ nb _ln-cm-Imi bm{Xn-
IÀ tdUntbm kwhn-[m\w D]-tbm-Kn̈ v ]
c-kv]cw kwkm-cn-¡p-sa¶v tI«n-«ntÃ? iq\y 
XbnÂIqSn i_vZw k©cn¡nÃ F¶Xp-
sImïtÃ?
i_vZ¯n\v iq\yXbneqsS k©cn¡m³ 
IgnbnÃ AtÃ? \ap¡v ]cntim[n¡mw.

Ipd-¨v P-e-sa-Sp¯ Hcp tImWn¡Â 
^vfmkvInsâ tImÀ¡nÂ aWn sI«nb 
Hcp I¼n Dd¸n¡pI. C\n Cu aWnsb 
^vfmkvIn\pÅnÂ hc¯¡hn[w tImÀ 
¡psImïv ASbv¡pI. ^vfmkvIv Ip-

 

ep¡pt¼mÄ i_vZw tIÄ¡p¶ntÃ? 
C\n tImÀ¡v amänb tijw Cu 

^vfmkvInse Pew Xnf¸n¡pI. ^vfm-
kvIn\pÅnÂ \ocmhn \ndªp Ign 
bpt¼mÄ hoïpw tImÀ¡v sImïv AS¨v 
amän-h-bv¡pI. ^vfmkvInsâ _mly
{]Xe¯nÂIqSn XWp¯ Pew 
Hgn¨v XWp¸n¡pI. hoïpw ^vfm 
kvIv Ipep¡pt¼mÄ F´p hyXymk 
amWv A\p`hs¸Sp¶Xv?

\mw ^vfmkvIv XWp¸n¨t¸mÄ 
AXn\pÅnse \ocmhn L\o`hn¨v 
AXn\pÅnse aÀ±w \¶mbn Ipdbp 
¶p. Cu Ahkc¯nÂ ^vfmkvIn\p 
ÅnÂ i_vZapïmbmepw AXv t\À¯v  
hcp-¶p. t\À¯v tIÄ¡m³ IgnbmXm 
Ip¶p. Cu A\p`h n̄Â  \n ¶pw    iÐt{]-j-
W-s -̄¡p-dn-̈ pÅ \n§fpsS A\pam\w Fgp 
XpI. \mw tIÄ¡p¶ i_vZ DuÀPw 
hmbphnÂ IqSn F{]ImcamWv k© 
cn¡p¶Xv? i_vZw k©cn¡p¶Xv XcwK 
§fmbmWv. 

\nÝeamb Hcp Ipf¯nÂ 
IÃnSpt¼mÄ Pe¯nÂ Hmf§Ä 
DïmhntÃ? Cu Hmf§Ä XcwK§fmWv. 
IÃv Pe¯nÂ hoWt¸mÄ AXpambn 
k¼À¡¯nÂ hcp¶ PeIWnIIsf 
I¼\w sN¿n v̈ {]£p _v[X Dïm¡p¶p. 
Cu Cf¡§fmWv Ptem]cnXe¯nÂ 
DbÀ¨Ifpw XmgvNIfpw Dïm¡p¶Xv.
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irwKw: 
XcwKapïmb am[ya¯nÂ 

am[ya¯nsâ ]c¸nÂ\n¶pw DbÀ¶p 
\nÂ¡p¶ `mKw
KÀ¯w: 

XcwKapïmb am[ya¯nÂ 
am[ya¯nsâ ]c¸nÂ\n¶pw Xmgv¶p 
\nÂ¡p¶ `mKw.

ssk¡nÄ: 
Hcp irwKhpw Hcp KÀ¯hpw 

tNÀ¶XmWv Hcp ssk¡nÄ. Nn{X-
¯nenXv A apXÂ E hscbpÅ Zqcam-
Wv.

XcwKssZÀLyw (λ) : 
Htc I¼\mhØbnepÅ ASp 

¯Sp¯ cïp _nµp¡Ä X½nepÅ  
Zqctam ASp¯Sp¯pÅ cïp irwK§Ä 
X½nepÅ AIetam ASp¯Sp¯ cïv 
KÀ¯§Ä X½nepÅ AIetam 
BImw CXv (λ). 
Bhr¯n (f) : 

Hcp sk¡ânepïmIp¶ ssk¡n-
fpIfpsS F®amWv B XcwK¯nsâ 
Bhr¯n. CXnsâ bqWnämWp ssk 
¡nÄ/sk¡âv AYhm slSvkv(Hz).

thKw (v) :
Hcp XcwKw Hcp sk¡ânÂ 

k©cn¡p¶ ZqcamWv AXnsâ thKw.
thKw v = f λ bqWnäv m/s

Ct¸mÄ \n§Ä Ptem]cnXe 
¯nÂ t\cs¯ IïXn\v kam\amb 
XcwKw ImWp¶ntÃ? CXmWv A\p{]
ØXcwKw. {]tXyIXIÄ t\m¡q.

• 	 XcwKNe\ Znibv¡v ew_amb Zni 
bnÂ IWnIIÄ I¼\wsN¿p¶p

• 	 H¶nShn«v irwK§fpw KÀ¯§fpw 
DïmIp¶p

• 	 am[ya¯nÂ aÀ±hyXnbm\apïmIp 
¶nÃ.

A\p{]Ø XcwKhpw  
A\pssZÀLy XcwKhpw

Hcp Én¦n FSp¯v Hcp tai 
bnÂ \o«n¸nSn¨v Hc{Kw Ccphi§fn 
te¡pambn Nen¸n¡q.
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Hcp Én¦n FSp¯v Hcp tai 
bnÂ \o«n¸nSn¨v Hc{Kw apt¶m«pw ]pdtIm 
«pambn thK¯nÂ Nen¸n¡q. tXc«(milli-
pede)  \S-¡p-t¼mÄ Imensâ Ne\¯n\v 
kam\amb Ne\w ImWp¶ntÃ? ChnsS 
IW§Ä XcwKNe\¯nsâ Zni 
bv¡v kam´cambn I¼\w sN¿p¶p. 
AtXmsSm¸w H¶nShn«v aÀ±w IqSnb 
taJebmb D¨aÀ± taJeIfpw aÀ±w 
Ipdª taJeIfmb \oNaÀ±taJeI 
fpw DïmIp¶p. C¯cw XcwK§fmWv 
A\pssZÀLy XcwKw. CXnsâ {]tXy-

A\p{]Ø XcwK§Ä A\pssZÀLy XcwK§Ä

IXIÄ t\m¡q.

• 	 XcwKk©mc¯nsâ Znibv¡v 
kam´cambn IWnIIÄ I¼\w 
sN¿p¶p

• 	 H¶nShn«v D¨aÀ± taJeIfpw  
\oNaÀ± taJeIfpw DïmIp¶p

• 	 am[ya¯nÂ aÀ±hyXnbm\apïm 
¡p¶p

C\n A\p{]Ø XcwK§fpw A\p 
ssZÀLy XcwK§fpw X½nepÅ hyXym-
k§Ä ]«nIbnÂ F-gp-Xn t\m¡q.

i_vZw iq\yXbnÂ k©cn¡nÃ F¶pw hmXIw, {ZmhIw, 
Jcw F¶o AhØIfnepÅ hkvXp¡fneqsS k©cn¡psa¶v 
Isï¯nbtÃm. ChbnseÃmw i_vZ¯n\v Htc thKamtWm 
F¶p ]cntim[n¡mw.

am[yaw i_vZthKw

hmbp 340 m/s

Pew 1498 m/s

sN¼v 3800 m/s

tX¡v XSn 3850 m/s

¥mkv 5000 m/s

saÀ¡pdn 1452 m/s
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kwKoXhpw H¨bpw
]mds]m«n¡p¶ i_vZw tI«n 

«ntÃ? hben³ hmbn¡p¶ i_vZhpw 
tI«n«pïtÃm. ]mds]m«n¡p¶Xv \
ap¡v AtcmNIambn tXm¶pw. F¶mÂ 
hben\nÂ\n¶pÅ i_vZw \ap¡v tIÄ 
¡m³ C¼apÅXmWtÃ? 

C{]Imcw tIÄ¡m³ C¼apÅ 
i_vZ§sfbmWv \mw kwKoXw F¶p ]
dbp¶Xv. kwKoXkzc§fpsS {]tXyIX-
IÄ Fs´ms¡bmWv?
• 	{Iaamb I¼\w aptJ\bpïmIp¶p
•	 XpSÀ¨bmbXmWv
• 	C¼apÅXmWv

FbÀtlmWnsâ i_vZw, ]md 
s]m«n¡p¶ i_vZw, sPäv hnam\¯nsâ 
i_vZw XpS§nbht]mepÅ tIÄ¡m³ 
AtcmNIamb i_vZs¯bmWv \mw H¨ 
F¶p ]dbp¶Xv. H¨bpsS {]tXy-IX-
IÄ Fs´ms¡sb¶v \ap¡v t\m¡mw.
•	 {IaclnXamb I¼\w ImcWw 

DïmIp¶p
• 	]cp]cp¯XmWv
• 	tIÄ¡m³ AkpJIchpw \s½ 

ieys¸Sp¯p¶XpamWv
• 	lrt{ZmKw, DbÀ¶ cIvXk½ÀZw, 

XpS§nbhbv¡v ImcWamIp¶psh¶v 
KthjIÀ sXfnbn¨n«pïv

i_vZkhntijXIÄ
Hcp i_vZ¯n\v 3 khntijXIfpïv:
• 	i_vZXo{hX (intensity of sound)
• 	{ipXn (pitch)
• 	KpWw (quality)

i_vZXo{hX 
Hcp taibnÂ \n§Ä ]Xps¡ 

X«pt¼mgpw iIvXambn X«pt¼mgpw 
tIÄ¡p¶ i_vZw Htct]msebmtWm? 
AÃtÃm? ]Xps¡ X«pt¼mÄ i_vZw 
]Xps¡bpw iIvXambn X«pt¼mÄ 

D¨¯nepw tIÄ¡p¶phtÃ?
I¼\w sN¿p¶ Hcp hkvXphn\v 

Xpe\Øm\¯p\n¶pw Hcphit¯¡v 
DïmIp¶ ]camh[n Øm\m´camWv 
BbXn.

Hcp ]m{X¯nsâ hmbv`m-
K¯v s]m«nb Hcp _eqWnsâ `mKw 
hen¨psI«pI. F¶n«v AXnÂ aWÂ 
¯cnItfm sXÀtamt¡mÄ IjW§ 
tfm CSpI. C\n _eqWnÂ iIvXn 
Ipd¨pw iIvXn Iq«nbpw X«n t\m¡pI. 
aWÂ¯cnbnÂ F´p hyXymkamWv \n 
co£n¨Xv? ImcWsa´v?

\mw taibnÂ ]Xps¡ X«pt¼mÄ 
taibpsS I¼\mbXn IpdhmbXn\mem-
Wv i_vZw Xo{hX Ipdªv ]Xps¡ 
tI«Xv. F¶mÂ iIvXambn X«nbt¸mÄ 
i_vZ¯nsâ Bhr¯n amdp¶nsÃ¦nepw 
I¼\mbXn hÀ²n¨Xn\memWv i_vZXo 
{hX DbÀ¶v D¨¯nÂ tI«Xv. F¶mÂ 
\mw iàn-bmbn X«pt¼mÄ I¼\mbXn 
hÀ²n¨v i_vZw D¨¯nÂ tIÄ¡p¶p.

Hcp euUvkv]o¡dnÂ\n¶pw 
hcp¶ i_vZw AIse \nÂ¡p¶ 
bmÄ tIÄ¡p¶Xv Ipdª D¨Xbnem-
Wv. ASp¯pÅbmÄ IqSnb D¨XbnÂ 
tIÄ¡p¶p. F¶mÂ XpeyZqc¯nÂ 
\nÂ¡p¶ FÃmhcpw tIÄ¡p¶Xv 
Htct]msebmbncn¡ptam? AÃ. tIÄhn  
A\p`hw \½psS sNhnbpsS tijntb 
bpw B{ibn¨ncn¡p¶p. i_vZw Hcm 
fnÂ Dïm¡p¶ tIÄhn A\p`h¯nsâ 
AfhmWv D¨X. CXv sNhnbpsS  
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tijntbbpw sNhnbnse¯p¶ i_vZ 
Xo{hXtbbpw B{ibn¨ncn¡p¶p. i_v 
Z¯nsâ k©mc]mXbv¡v ew_amb 
bqWnäv ]c¸fhnÂ IqSn Hcp sk¡ânÂ 
IS¶pt]mIp¶ i_vtZmÀÖ¯nsâ Af 
hmWv AXnsâ Xo{hX. CXnsâ bqWnäm-

Wv hm«v/kvIzbÀ aoäÀ (W/m2).
sUkns_Â (dB) BWv D¨X 

bpsS {]mtbmKnI bqWnäv. i_vZ¯nsâ 
Bhr¯n F{Xbmbncp¶mepw a\pjy\p 
kl\ob i_vZ¯nsâ D¨X 120 dB 
hscbmWv.

imkv{XÚ\mb AeIvkmïÀ {Klmw s_Ãnsâ kvacWmÀ°amWv 
sUkns_Â F¶ t]cv  D¨XbpsS bqWnämbn \ÂInbncn¡p¶Xv.

hnhn[Xcw i_vZ§Ä D¨X

IjvSn¨v tIÄ¡m³ Ignbp¶ i_vZw 0 þ 10 dB

IpipIpip¡Â 10 dB þ 20 dB

km[mcW kw`mjWw 60 dB þ 65 dB 

tamt«mÀ tlm¬ 80 dB

AIse\n¶pÅ knwlKÀÖ\w 90 dB

CSn\mZw 100 dB þ 110 dB

sNhn¡v thZ\bpïm¡p¶ i_vZw 120 dB bv¡vapIfnÂ

tdm¡äv tem©nMv kao]¯p\n¶v 140 dB þ 170 dB

{ipXn
B¬Ip«nIfptSbpw s]¬Ip 

«nIfptSbpw kv{XoIfptSbpw ]pcp-
j·mcptSbpw i_vZ§Ä XmcXayw 
sNbvXp t\m¡q. GXmïv 12 hbÊn\p 
XmsgbpÅ B¬Ip«nIfptSbpw s]¬ 
Ip«nIfptSbpw i_vZw GItZiw 
Htct]msebmbncn¡pw. F¶mÂ ]pcp-
j·mcptSbpw kv{XoIfptSbpw i_vZw 
Hcpt]msebÃtÃm? kv{XoIfpsS i_v 
Z¯n\v IqÀ½Xbpw Bhr¯nbpw IqSpX-
emWv. F¶mÂ ]pcpji_vZ¯n\v 
Ch IpdhmWv. Cu IqÀ½Xbv¡pw 
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Bhr¯n¡pw B\p]mXnIamb H¶mWv 
{ipXn. Bhr¯n AYhm IqÀ½X IqSnb 
i_v Z§sf DbÀ¶ {ipXni_vZw (high 
pitch) F¶pw Bhr¯n AYhm IqÀ½X 
Ipdª i_vZ§sf Xmgv¶ {ipXni_v 
Zw (low pitch) F¶pw ]dbp¶p.

FÃm a\pjycnepw i_vZapïm¡p¶ 
{][m\`mKw kz\X ṕhmWtÃm? ChbpsS 
I¼\amWv i_v Zapïm¡p¶Xv. GXmïv 12 
hbÊp hsc B¬Ip«nIfnepw s]¬Ip«n 
Ifnepw kz\X´p GItZiw Htc \of-
hpw Htc henhp_ehpw Bbncn¡pw. 
AXn\mÂ ChcnÂ\n¶pw hcp¶ 
i_vZw GItZiw Htc t]msebmbn 
cn¡pw. F¶mÂ 13þ15 hbÊn\nSbv¡v 
B¬Ip«nIfpsS kz\X´phnsâ \ofw 
hÀ²n¡pIbpw i_vZIqÀaX IpdbpI 
bpw sN¿pw. kv{XoIfnÂ kz\X´phnsâ 
\ofw Ipdhmbn Xs¶ XpScp¶Xn\mÂ 
i_vZw DbÀ¶ {ipXnbnembncn¡pw. 

KpWw 
\n§Ä tdUntbmbnÂ\nt¶m 

sSenhnj\nÂ\nt¶m ]m«v tIÄ¡p
t¼mÄ hben³, Kn¯mÀ   F¶nhbnÂ 
\n¶pw   hcp¶ i_vZw Htc Bhr¯n
bnemsW¦nÂt¸mepw \n§Ä¡v Ahsb 
X½nÂ    i_vZw      Xncn¨dnbm³ Ignbp 
atÃm? AXpt]mse \n§fpsS cïp ]cnN-
b¡mÀ X½nÂ kwkmcn¡pt¼mÄ AhÀ 
kwkmcn¡p¶Xv Htc Bhr¯nbnem-
bncp¶mepw Ahsc ImWp¶nsÃ¦nepw 
i_vZw BcptSsX¶v Xncn¨dnbm³  
IgnbpatÃm. CXv km[yam¡p¶ H¶m-
Wv KpWw F¶ khntijX. hyXykvX 

t{kmXÊpIfnÂ \n¶pw i_vZw tI«mÂ 
Ah Xncn¨dnbm³ KpWw \s½ klm 
bn¡p¶p.

{ihW]cn[n
a\pjysâ tIÄhn]cn[n Xocpam\n¡p 
¶Xv GsXÃmw LSI§sf B{ibn 
¨mWv?

• 	i_vZ¯nsâ Xo{hX 

20 Hz Â Ipdª Bhr¯nbpÅ i_vZ§sf \mw C³{^mtkmWnIv i_vZw 
F¶pw 20000 Hz Â IqSnb Bhr¯nbpÅ i_vZ§sf AÄ{SmtkmWnIv 

i_vZw F¶pw ]dbp¶p.

Nne Ahkc§fnÂ \mw Hcp 
i_vZhpw tIÄ¡m¯ Ahkc¯nepw  
\mbtbm InfnItfm i_vZw {ihn¡p¶-
Xn\mbn sNhn IqÀ¸n¡p¶Xp {i²n 
¨n«ptïm? \mw tIÄ¡m¯ Nne i_v 
Z§Ä Ah tIÄ¡p¶XpsImïtÃ 
C{]Imcw kw`hn¡p¶Xv? {]IrXn 
bnepïmIp¶ FÃm i_vZ§fpw \ap¡v 
tIÄ¡m³ Ignbp¶nÃ. 20 Hz apXÂ 
20000 Hz hsc Bhr¯nbpÅ i_vZ§Ä 
am{Xta \ap¡v tIÄ¡m³ IgnbpI 
bpÅq. AXn\mÂ 20 Hz \½psS {ihW 
]cn[nbpsS \oN]cn[n F¶pw 20000 Hz  
D¨]cn[n F¶pw ]dbp¶p.
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C¯cw i_vZ§Ä \ap¡v 
tIÄ¡m³ IgnbnÃ F¦nepw hnhn[ 
Bhiy§Ä¡v \mw Ch {]tbmP\
s¸Sp¯p¶p.
	 AÄ{SmtkmWnIv D]-tbm-Kn-¡p¶ 

kml-N-cy-§Ä
1) 	kap{Z¯nsâ Bgw Af¡m³ D]tbm 

Kn¡p¶ tkmWmÀ (SONAR) Â  D]
tbmKn¡p¶p.

2)	InUv\nbnepïmIp¶ IÃpIÄ s]m 
Sn¨p Ifbm³  

3)	IcÄ, InUv\n, KÀ`]m{Xw, XpS§nb 
B´cmhbh§sf¡pdn¨v ]Tn¡m³  
D]tbmKn¡p¶p. CXmWv AÄ{Smtkm 
tWm{K^n.

4)	lrZbt]inIfpsS {]hÀ¯\w a\
Ênem¡p¶Xn\pw AXn\mbpÅ Nn{X-
§Ä FSp¡p¶Xn\pw 

i_vZ {]Xn]X\w
an\pkapÅ Hcp {]Xeamb 

ZÀ¸W¯nÂ tSmÀ¨nse {]Imiw ]
Xn¸n¨mÂ AXv Xncn¨phcmdntÃ? CXtÃ 
{]Imi {]Xn]X\w? CXpt]mse an\p 
kapÅ {]Xe§fnÂ X«n i_vZw 
Xncn¨phcp¶Xns\bmWv i_vZ {]Xn]
X\w F¶p ]dbp¶Xv. CXv sXfnbn¡m³ 
\aps¡mcp {]hÀ¯\w sN¿mw.
Hcp taibpsS A{K`mK¯v an\p-k-ap-Å 
H-cp {]Xew Ip¯s\ \nÀ¯pI. 

Nn{X¯nÂ ImWp¶Xp 
t]mse cïp ]n.hn.kn. ss]¸pIÄ 
FSp¯v tai¸pd¯v Hcp \nÝnX 
tImWfhv hcp¶ coXnbnÂ hbv 
¡pI. cïp ss]¸pIfptSbpw 
A{K§Ä ASp¯p hcp¶ `mKw 
t_mÀ-Un\v kao]ambncn¡Ww. 
Hcp ss]¸nsâ hmbv`mKt¯mSv 
NpïpIÄ tNÀ¯p h¨v kwkmcn 
¡pI. IpipIpip¡Â \S¡s«. Cu 
kabw asämcmÄ cïmw ss]¸nsâ 
Xpd¶ A{K¯v sNhn tNÀ¯p 
]nSn¡s«. F´mWv AbmfpsS A 
\p`hw? ImcWsa´v?

C\n ZÀ¸Ww amän Nm¡v 
IjWw, ]cp¡³ XpWn, ssSensâ   
an\pkapÅ {]Xew, ]cp¡³ {]Xew 
F¶nh amdnamdn h¨v ]co£Ww 
BhÀ¯n¡pI. GsXms¡bmWp 
i_vZs¯ BKncWw sNbvXh? 
GsXms¡bmWv i_vZw {]Xn]
Xn¸n¨Xv? ChbnÂ\n¶pw \n§fp 
sS \nKa\sa´v?

Hcp Ip¶nÂ \n¶pw AI¶p  
\nt¶m Hcp aXnenÂ\n¶pw IqSpXÂ 
Zqsc\nt¶m i_vZapïm¡n t\m¡q. 
{]Xn]Xn¨v hcp¶ i_vZw \n§Ä 
tI«n«ntÃ? C¯c¯nÂ hfsc  
hyIvXambn tIÄ¡m³ Ignbp¶ 
{]Xn]X\i_vZamWv {]Xn[z\n. 
henb lmfpIfnepw Ip¶n³ Xmgvh-
cIfnepw aäpw \ap¡v {]Xn[z\n 
tIÄ¡m³ Ignbpw. 

\mw i_vZapïm¡pt¼mÄ 
\½psS ap¶nse XSÊw sNdnb 
Zqc¯nemsW¦nÂ \ap¡v {]Xn-
]-X\ i_vZw Xncn-¨-dn-bm³ Ign-
bp-¶n-Ã. CXnsâ ImcWw \ap¡v 
t\m¡mw.
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A§s\sb¦nÂ {]Xn[z\n tIÄ 
¡m³ \ap¡v ap¶nepÅ XSÊw F{X 
Zqc¯nembncn¡Ww? 
1/10 sk¡âpsImïv i_vZw k©cn¡p¶ 
Zqcw = vt = 1/10 % 340 = 34 m

Cu Zqcw \½nÂ\n¶pw XSÊ 
¯nte¡pw XncnsIbpw DÅ Zqcam-
WtÃm. A§s\sb¦nÂ XSÊ¯nte 
¡pÅ Zqcsa{Xbmbncn¡pw?

A\pcW\w 

henb lmfpIfnÂ Hcp i_vZt{km 
XÊnÂ \n¶pÅ i_vZw \ne¨Xn\pti-
jhpw AXnsâ XpSÀ¨bmbn apg¡§Ä 
AÂ¸kabt¯¡v IqSn tIÄ¡mdntÃ? 
CXn\p ImcWw lmfnse hnhn[ hkvXp 
¡fnÂ X«n BhÀ¯n¨pïmIp¶ {]
Xn]X\amWv.

sI«nS§fpsS i_vZimkv{Xw 
(Acoustics of Buildings)

i_vZ {]Xn]X\ ]co£W¯nÂ  
\n¶pw Nm¡v, NWw, IbÀ XpS§nb  
hkvXp¡Ä i_vZs¯ BKncWw 
sN¿psa¶pw ¥mkv, ssa¡ joäv, tem-
l¯InSpIÄ F¶nh i_vZs¯ {]Xn]
Xn¸n¡psa¶pw Isï¯nbn«pïtÃm. 

\½psS sNhnbnÂ F¯p¶ i_v 
Zs¯ 1/10 sk¡âv kabt¯¡v 

AhnsS \ne\nÀ¯m\pÅ  
Ign-hpïv.Cu Ignhv 

{ihWØncX F¶dnbs¸Sp¶p.

henb lmfpIfnepw HmUntämdnb§fnepw Dïmhp¶ i_vZ¯nsâ 
tIÄhn¡v hyIvXXbpw BkzmZyXbpw Dd¸m¡m³ sI«nS\nÀ½mW  
LS\bnÂ Dïmbncnt¡ï {]tXyIXIsf Ipdn¨pÅ ]T\amWv  

sI«nS§fpsS i_vZimkv{Xw.
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A\pcW\§fpw {]Xn[z\n 
bpw aäpw \ofw IqSnb lmfpIfnÂ {]
iv\apïm¡mdntÃ? kn\namXntbädp 
Ifnepw HmUntämdnb§fnepw {]Xn[z 
\nbpw A\pcW\hpw Ipdbv¡m³ \ap¡v 
Fs´ms¡ sN¿m³ Ignbpw?
• 	 [mcmfw P\epIfpw shânteädpI 

fpw Øm]n¡pI
• 	 ]cp¡³ ImÀ¸äv XdbnÂ CSpI
• 	 `n¯n ]cp¡\m¡pI
• 	 ]cp¡³ XpWnsImïv aS¡pIfpÅ 

IÀ«³ CSpI
• 	 koen§pIfnÂ sXÀtamtImÄ h¨v 

Ae¦cn¡pI
• 	 apdnbnÂ ]camh[n ^ÀWn¨dpw 

AhbnÂ Ipj\pw CSpI
kmhn{XntN-¨n-bpsS ho«nse  

lmfnÂ tI« apg¡¯nsâ ImcWw 
lmfnse NpacpIfnÂ X«nbpïmb 
BhÀ¯\ {]Xn]X\w AXmbXv A\p 
cW\w aqe-am-sW¶v Ct¸mÄ a\Ênem-
bn ¡mWpatÃm? Fsâ ho«nse lmfnÂ 
IÀ«-\p-Ifpw Ipj-\p-Ifpw ^ÀWn-¨-dp-
Ifpw  Dïm-bn-cp-¶-Xp-sImïmWv apg¡w 
aqe-apÅ i_vZ-ieyw CÃm-Xn-cp-¶-Xv.

i_vZaen\oIcWw 
Øncambn AanX H¨ tIÄ¡p 

¶hÀ¡v tIÄhn¡pdhv, _[ncX, kz`m-
hsshIeyw XpS§n [mcmfw {]iv\§fp 

• 	FbÀtlm¬ \ntcm[\w
• 	hml\§fnse sske³kÀ £aX 

DÅXmsW¶v Dd¸m¡pI
\½psS \nXyPohnX¯nÂ KWy-

amb Hcp ]¦v hln¡p¶ DuÀÖcq]
amWtÃm i_vZw. F¶mÂ AanXi_v 
Zw hn]¯pIfpw Dïm¡pw. \ap¡v \· 
am{Xw Xcp¶ coXnbnÂ i_vZ§sf \nb 
{´n¨mÂ \¶v.

ïmIpsa¶v tI«n«pïtÃm? AanXambn 
i_vZw tIÄt¡ïn-h-cp¶-hÀ B-scm-
s¡-bmWv?
• 	 ]mds]m«n¡p¶ tPmenbnÂ GÀs¸Sp 

¶hÀ
• 	 henb i_vZapïm¡p¶ sajo\pIÄ 

D-]-tbm-Kn-¡p¶hÀ
• 	 \nÀ½mW {]hÀ¯\¯nteÀs¸Sp¶ 

hÀ
• 	 sdbnÂth {Sm¡n\v kao]w Xma 

kn¡p¶hÀ
• 	 \Kc¯nÂ ]mÀ¡p¶hÀ
• a\p-jy\v Atcm-N-I-amb coXn-bnÂ 

i_vZ-apïm¡p¶-XmWv i_vZ-a-en-\o-
I-c-Ww. CXv imco-cnI am\knI {]
iv\-§Ä¡v Imc-W-am-Ipw. 

AanXamb i_vZw \nb{´n¡m³ \
aps¡s´ms¡ sN¿m³ Ignbpw?
• 	[mcmfw ac§Ä h¨p]nSn¸n¡pI
• 	^e{]Zamb \nba\nÀ½mWw
• 	IÀi\amb \nba]cn]me\w
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]T\t\«§Ä

•	 i_vZapïmIp¶Xv hkvXp¡fpsS I¼\w aptJ\bmsW¶v  
]co£Ww aptJ\ t_m[ys¸Sp¶p.

• 	hnhn[Xcw kwKoX D]IcW§Ä ]cnNbs¸Sp¶p.
• 	i_vZk©mc¯n\p am[yaw BhiyamsW¶v ]co£Ww aptJ\ 

t_m[ys¸Sp¶p.
• 	hnhn[Xcw XcwK§Ä Xncn¨dnbm\pw Ahsb A\p{]Ø 

XcwK§Ä, A\pssZÀLy XcwK§Ä F¶n§s\ XcwXncn¡m\pw 
Ignbp¶p.

• 	XcwK¯nsâ Bhr¯n, XcwKssZÀLyw, thKw F¶nh X½nepÅ 
_Ôw Isï¯m³ Ignbp¶p.

• 	BhÀ¯\ {]Xn]X\w, A\pcW\w, {]Xn[z\n, i_vZthKw 
F¶nh hniZoIcn¡m³ Ignbp¶p.

• 	kwKoXhpw H¨bpw X½nÂ Xncn¨dnbm\pw H¨bpïm¡p¶ kmaqly 
hn]¯pIÄ Xncn¨dnbm\pw Ignbp¶p. 

• 	i_vZkhntijXIÄ hniZoIcn¡m³ Ignbp¶p.
• 	sI«nS¯nsâ i_vZimkv{Xw AXnsâ {]m[m\yw F¶nh hniZo-

Icn¡m³ Ignbp¶p.
• 	i_vZaen\oIcWapïm¡p¶ hn]¯p¡Ä a\Ênem¡m\pw ]cn-

lmcw Isï¯m\pw Ignbp¶p.

hn-e-bn-cp¯mw

1.	 GXpXcw D]IcW§fmWv kpjnchmZy§Ä F¶dn 
bs¸Sp¶Xv?

2.	i_vZw iq\yXbnÂ IqSn k©cn¡nÃ F¶p sXfn 
bn¡m³ Hcp ]co£Ww Bkq{XWw sNbvXv FgpXpI.

3.	A\p{]Ø XcwK§fpw A\pssZÀLy XcwK§fpw 
X½nepÅ hyXymk§Ä Gh?

4.	Hcp XcwK¯nsâ Bhr¯n 200 Hz Dw XcwKssZÀLyw 
12 m Dw F¦nÂ Xc-K-¯nsâ thKw IW¡m¡pI.

5.	 a) C³{^mtkmWnIv , AÄ{SmtkmWnIv F¶nh X½n-
epÅ hyXym-k-§Ä Isï¯pI.

	 b) AÄ{SmtkmWnIv sImïpÅ 4 D]tbmK§Ä Fgp 
XpI.
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6.	i_vZkhntijXIÄ Gh?
7.	Hcp lmfnÂ A\pcW\w Ipdbv¡m\pÅ 6 amÀ¤§Ä \nÀt±in 

¡pI.
8.	kwKoXhpw H¨bpw X½nepÅ hyXymk§Ä Gh?
9.	i_vZaen\oIcWw Ipdbv¡m³ amÀK§Ä \nÀt±in¡pI.

XpSÀ{]hÀ¯\§Ä

1. 	Én¦n D]tbmKn¨v cïpXcw XcwK§Ä {]ZÀin¸n¡pI.
2. 	i_vZaen\oIcWw Ipdbv¡m³ \m«pImÀ¡v t_m[hÂ¡cWw \

S¯m³ Hcp skan\mÀ AhXcn¸n¡pI.
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c-ïv ]¸-Sw Im-
¨n I-ªn Ip-Sn-¡m-sa-¶p 
I-cpXn. No-\¨-«n I-gp-In 
A-Sp-¸n-\p ap-IfnÂ h¨p. sh-
fn-s¨-® H-gn¨p. Xo I-¯n¨p. 
]-¸-Shpw I¿nÂ ]n-Sn-¨p 
\nÂ-¡p-t¼mÄ N-«nbnÂ  
\n-¶v Nn-e s]m-«-epIÄ, 
Xo \-¶m-bn I-¯n-b-t¸mÄ 
H-cp hen-b s]m-«n-s¯dn. 
Xn-f-¨ sh-fn-s¨-® tZ-l-am-
kI-ew sX-dn-¨p. s]-s«-¶p 
Xo sI-Sp¯n. _-¡-än-se 
sh-Å-sa-Sp-¯p tZl-¯v 
H-gn¨p. ]p-I¨nÂ Ip-d-bm-
\m-bn ho-ïpw hoïpw sh-
Å-sam-gn¨p. Ip-sd-¡-gn-ª-
t¸mÄ ]-e-bn-S¯pw Nph-¸p 
]m-SpIÄ. ]-t£ I¿nÂ 
am{Xw H-cp Ipan-f s]m§n. 
A-½ sh-fn-s¨-® sX-dn-¡m-
Xn-cn¡m³ F-´m-bn-cn-¡pw 
sN-¿p-¶Xv. A-Sp-¯ ho«nÂ  
t]m-bn hm§n-b sF-kv I«-

IÄ ssI-¯-ïbnÂ h-bv-¡p-
t¼mÄ A-hn-sS-bp-ïm-bncp-¶  
Iq-«p-Im-c-t\m-Sp tNm-Zn¨p, 
F-\n-¡v s]m-Å-ep-ïmb-Xv 
F-´p-sIm-ïm-bn-cn-¡pw?

XÂ-¡m-ew B-izm-k-
an-sÃ¦nÂ tUm-Î-dp-sS A-Sp-
¯v t]m-bn-«v cm{Xn hm Rm³ 
]-d-ªp-X-cmw. \n-\-¡n-t¸mÄ 
]-dbm³ ]-täzm? Hm ]n-s¶-
´m-. tI-t«m, No-\-¨-«n-bn-ep-
ïm-bncp-¶ P-ew _m-jv-]o- 
I-cn-¨v sh-fn-s¨-®-bn-eq-sS  
]pd-¯p t]m-Im-\p-Å {i-a-¯n-
\n-SbnÂ NqSm-b sh-fn-s¨-® 
\n-sâ taÂ sX-dn-¸n-¨-Xm-Wv 
s]m-Å-en-\p Im-cWw.

C-sXm-cp-am-Xn-cn kv-Iq 
fnÂ Ip-«n-IÄ-¡v D¯-cw 
]-d -ªp-sIm-Sp -¡p-t¼m-se-
bm-b-tÃm! A-X-tÃ ]-dª-Xv  
t]m-bn-«v hm \n\-¡p a-\-Ên-
em-Ip-¶-Xp-t]m-se ]-d-ªp-X 
cmw.
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\¶m-bn 
X-Wp-¯ 

P-ew

km-[m-c-W 
Xm-]-\n-e-bn-
ep-Å Pew

Nq-Sp-Å 
Pew

\¶m-bn 
X-Wp-¯ 

P-ew

km-[m-c-W 
Xm-]-\n-e-bn-
ep-Å Pew

Nq-Sp-Å 
Pew

ssh-Ip-t¶-cw Ahsâ ho-«n-se-¯n-
b-t¸mÄ ap-ä-¯p-Å s_©nÂ Ip-sd km-
[\-§Ä \nc-¯n h-¨n-«pïv. C-sX-´m 
C-¡m-Wp-¶sXms¡? ]-dbmw \o \n-sâ 
H-cp ssI Cu ]m-{X-¯nepw c-ïm-a-t¯-
Xv A-Sp-¯ ]m-{X-¯nepw ap-¡n-ht¨. H-¶n-
\p \Ã Nq-Sv H-¶n-\p \Ã X-Wp¸v. H-cp  
]m-{X¯nÂ Ipd-¨p sh-Å-saSp-¯n-«v C-\n 
c-ïp ssI-Ifpw Cu ]m-{X¯nÂ ap-¡n 
t\m¡nt¡. lm-bv Nq-Sp sh-Å¯nÂ 
ap¡n-b ssI-bv-¡v X-Wp-¸v c-ïma-t¯Xn-
\v NqSv. H-tc sh-Åw sXm-«p t\m-¡n-s¡m-
ïv H-cp h-kv-Xp-hn-\v Nq-Sv A-sÃ¦nÂ 
X-Wp-¸v F-¶p ]-d-bp¶-Xv i-cn-bm-tWm?. 
AÃ At¸m ]-\n-bptïm F-¶v sXm-«p 
t\m-¡n-bm-epw A-dnbm³ ]-änÃ-tÃ! A-Xn-
\v sXÀ-tam-ao-äÀ B-Wv D-]-tbm-Kn-¡p-¶-
sX-¶v A-dn-bm-a-tÃm. I-gn-ª Znh-kw 
A-½-bp-sS ]-\n F-{Xh-sc F-¯n F-¶m 
tUm-ÎÀ ]-d-ª-Xv 1040. A-t¸mÄ sh-Åw 
Xn-f-bv¡p¶-Xv F-{X Nq-Sm-Ip-t¼m-gm? 100. 
A-½-bv-¡v Xn-f-bv¡p-¶ sh-Å-¯n-sâ  
Nq-sSm¶pw CÃm-bn-cp¶p. AXn-sâ Imc-
Ww t\m-¡mw. C-hn-Sp-¶v Su-Wn-te-¡v F-{X 
Zq-c-apïv. 8 Intem-aoäÀ. \n-sâ A-½-tbm-Sp  
tNm-Zn¨mÂ F-´p ]-d-bpw. 5 ssaÂ. AI-
ew H-¶p X-s¶-btÃ. c-ïp-t]cpw c-ïv 
A-f-hp-tImÂ D-]-tbm-Kn-s¨-¶p am-{Xw. 
]-\n ]-dª-Xv ^m-c³-ssl-äv kv-sI-bn-

enepw P-ew Xn-f-bv-¡p¶-Xv skÂ-jy-kv 
kv-sI-bn-en-ep-am-Wv ]-d-ªXv. a-säm-cp 
A-f-hp-tIm-em-Wv sIÂhn³ kv-sI-bnÂ. 
Nn-e- Afhp-IÄ F-gp-Xn h-¨n-cn-¡p¶-Xv 
t\m¡q.



Xm]hpw B-tKm-f-Xm-]-\hpw 41

tIc-f kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n

^m-c³-ssläv 
0F

skÂ-jykv 
0C

sIÂhn³ 
K

P-ew sF-km-Ip¶Xv 32 0 273

a-\p-jy-i-co-c-¯n-se 
km-[m-c-W NqSv

98 37 310

P-ew Xn-f-bv-¡p¶Xv 212 100 373

Nq-Sv F-¶p \-½-sfm-s¡ ]-d-bp-¶-
Xn-\v c-ïpX-cw AÀ-°-apïv. t\m-¡nt¡, 
c-ïv A-Sp-¸nepw Hmtcm]n-Sn Hm-e I-¯n-
¨Xm. sNdn-b ]m-{X-¯n-se sh-Åw Nq-
Sm-bn. A-Xp-t]m-se NqSp sIm-Sp¯n-«pw 
hen-b ]m-{X-¯n-se P-e-¯n-\v F´m 
A{Xbpw Nq-Sv tXm-¶m-¯Xv?

im-kv-{X ]T-\¯nÂ Nq-Sv F¶-Xv 
Xm-]-hp-am-bn _-Ô-s¸-«-XmWv. Xm-]w H-cp 
DuÀP-am-W-tÃm. Xm-]w kzo-I-cn¡p-¶ 
h-kv-Xp-hn-se X-·m-{X-IÄ-¡v B DuÀ-Pw 
N-e-t\mÀPw (K-Xn-tImÀPw) B-bm-Wv 
kzo-I-cn-¡p¶Xv. ]-ZmÀ-Y-§-fn-se X-·m-{X-
IÄ k-Zm N-en-¨p-sIm-ïn-cn-¡-bm-sW-¶m 
]-d-bpt¶. Nq-Sp sIm-Sp-¡p-t¼mÄ N-e-\-
th-K-X Iq-Spw. A-t¸mÄ sXÀ-tam-ao-ädnÂ 
Iq-Sp-XÂ Nq-Sv Im-Wn-¡pw. C-Xn-s\ "Xm-]-
\n-e' F-¶m-Wv ]-d-bmdv. I-¯n-¨ Hm-e-bp-
sS Af-hv H-cp-t]m-se-bmb-XpsIm-ïv sIm-
Sp-¯ Xm]w (NqSv) Xp-ey-amWv. ]-t£ 
A-Xv ]-¦p-h-bv¡m³ Iq-Sp-XÂ X-·m-{X-IÄ 
D-ïm-b-Xp-sIm-ïv Hmtcm-¶n\pw e-`n¡p-¶ 
Afhv Ip-d-bpw.

D-Zm-l-c-W-¯n-\v \n-sâ A-½bpw 
F-sâ A-½bpw Hmtcm s\¿-¸w sIm-ïp-
h-cp¶p. \n\-¡v F-´v am{Xw In-«pw. ap-
gp-h\pw. F-\nt¡m \m-em-bn ap-dn-¨v H-cp 
I-jWw. F-´m, F-sâ ho-«nÂ 4 t]À 
CtÃ! B-sI s\¿-¸w Xp-ey-am-sW-¦nepw 
e-`n¨-Xv hy-Xykv-X tXmXnÂ A-tÃ. 
CXp-t]mse X-·m-{X-IÄ¡v e-`n¡p-¶ 
i-cmi-cn K-Xn-tImÀ-P-am-Wv Xm-]-\n-e. 
B-sI K-Xn-tImÀ-Pam-Wv Xm]w. Xm-]w 

]-d-bp¶-Xv "PqÄ' A-f-hn-emWv.
C-t¸mÄ ]-d-ª-sXm-s¡bpw Nq-

Sp-am-bn _-Ôs¸-« Ip-td Im-cy-§Ä am-
{Xw. ]-t£ s]m-Å-ep-ïmb-Xp ]-d-b-W-
sa¦nÂ C-\nbpw Ip-td-¡q-Sn Im-cy-§Ä 
A-dn-bWw. Hm, A-Xn-s\-´m C§-s\ 
tIÄ¡m³ {]-bm-k-anÃ.

{Z-hy-¯n-sâ A-hØ-
IÄ G-sXÃm-sa-¶v A-dn-bm-tam? 
At¿m CÃ. sF-kv F-´m-sW-¶v  
A-dn-bm-a-tÃm? A-Xv ssIbnÂ h-¨n-
cp¶mÂ sh-Å-am-Ipw. sh-Å-s¯ Nq-Sm-
¡n-bm-tem? B-hn-bm-Ipw.

B-hn G-X-h-Ø-bmWv? hm-XIw. 
A-t¸mÄ sh-Åw {Zm-h-Im-h-Øbpw sF-
kv J-cm-h-Øbpw AtÃ?

¢n\n-¡Â 
sXÀ-tam-ao-ä-dp-IÄ
¢n-\n-¡Â sXÀ-tam-ao-ä-dp-

I-fnÂ 950F apXÂ 1050F h-sc-bm-
Wv A¦\w sN-bv-Xn-«p-ÅXv. A-Xm-
bXv 350C apXÂ 410C h-scbmWv. 
Xnf¨ shÅ-¯nÂ Igp-In-bmÂ Cu 
sXÀ-tam-ao-äÀ s]m-«n-t¸m-Ipw. A-Xp- 
t]m-se Cu sXÀ-tam-ao-äÀ tcm-KnbnÂ 
\n-¶v F-Sp-¯v Xm-]\n-e ]-cn-tim-[n-
¡p-¶-Xn-\n-SbnÂ saÀ-¡p-dn Xm-gv-¶p- 
t]m-Im-Xn-cn¡m³ saÀ-¡p-dn _Ä-_n-\-
Sp-¯v H-cp CSp§n-b `m-K-apïv. Hmtcm 
tcm-Kn-sbbpw ]-cn-tim-[n-¨ti-jw saÀ-
¡p-dn _Ä-_n-te--¡v F-¯n-¡p-hm³ 
sXÀ-tam-ao-äÀ Ip-S-bm-dpïv.
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Rm³ h-c-¨ Nn-{X-§Ä t\m-¡n Jcw, {Zm-hIw, hmX-Iw 
C-h-bp-sS {]-tXy-IX-IÄ ]-d-bm-tam?

Jcw {ZmhIw hmXIw

Rm³ ]-dbmw tI«p-t\m¡v.

Jcw : X-·m-{X-IÄ A-Sp-¯-Sp-¯v 
]-c-kv]-cw _-Ôn-¸n-¨n-«pïv.
{ZmhIw : X·m-{X-IÄ A-{X A-Sp 
¯Ã. A-{Xbpw D-d¨- _-Ô-\-hp-
anÃ.

Jcw {ZmhIw hmXIw

IWnIIÄ hf-sc A-Sp-
¯-Sp-¯v Øn-Xn sN-
¿p¶p. B-IÀ-j-W_-ew 
Iq-Sp-X-emWv.

IWnIIÄ J-c-¯n-
te-Xp-t]m-se A-{X 
A-Sp¯Ã. B-IÀ-j-W_-
ew A-{Xbpw CÃ.

IWnIIÄ hf-sc AI-
¶v. B-IÀ-j-W_-ew hf-
sc Ipdhv.

IWn-I-IÄ¡v b-Ym-
Øm\-¯p\n-¶v I¼-\w 
sN-¿m-\Ãm-sX Øm-\
N-e-\kzm-X-{´yw CÃ.

]m-{X-¯n-sâ B-Ir-Xn 
kzo-I-cn-¡pw.

b-tY-ãw k-©-cn¡mw.

A-Xn\mÂ \n-bXam-b 
B-Ir-Xn Dïv.

{Zm-h-I-¯n-\I-¯p k-©-
cn¡mw, D-]-cnX-ew hn-«p-
t]m-I-cp-sX-t¶ DÅq.

G-Xp h-en-¸-ap-Å 
]m-{X-¯nepw \n-d-ªp-
\nÂ-¡pw.

hmXIw : X·m-{X-IÄ hf-sc 
A-I-se. H-cp _-Ô-hp-anÃ.

hf-sc icn. C-Xv ]p-kv-X-I-¯n-se 
`m-jbnÂ ]-dªmÂ Ip-td-¡q-Sn 
hn-i-Zhpw hy-àhpw B-Ipw.
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sh-Åhpw sh-fn-s¨-®bpw sh-tÆ-
sd Nq-Sm-¡n t\m-¡n-bn-«p-tïm. No-\-¨-
«nbnÂ 100 g sh-fn-s¨-®bpw a-säm¶nÂ 
100 g P-ehpw F-Sp-¯v H-cp-t]m-se Nq-
Sm-¡nbmÂ sh-Å¯nÂ sXm-«p-t\m-¡n  
Nq-Sm-bn F-¶p-]-d-bmw. sh-fn-s¨-®bnÂ 
sXm«mÂ s]m-Ån-t¸m-Ipw.
A-sX´m?

H-tc A-fhnÂ c-ïp h-kv-Xp-
¡Ä F-Sp-¯v H-tc-t]m-se Nq-Sm-¡n-b-
t¸mÄ sh-fn-s¨-®-bp-sS Xm-]\n-e hf-
sc D-bÀ¶p. A-Xmb-Xv H-tc A-f-hn-ep-Å 
h-kv-Xp-¡-fm-sW¦nÂ A-h-bp-sS Xm-] 
\ne 10C D-bÀ¯m³ B-h-iyam-b Xm-
]-¯n-sâ Af-hv hy-Xy-kv-X-amWv. sh-
Å-¯n-\v Iq-Sp-XÂ Xm-]w thWw.  

sh-fn-s¨-®-bv-¡p Ip-d-¨p-aXn. Hmtcm 
h-kv-Xp-¡-fp-tSbpw 1kg ]-ZmÀ-°-¯n-sâ 
Xm-]\ne 10C D-bÀ-¯m³ B-h-iyam-b 
Xm-]-¯n-sâ A-f-hm-Wv B h-kv-Xp-hn-sâ 
hn-in-ã Xm-]-[m-cnX.

P-e-¯n-sâ hn-in-ã Xm-]-[mcn-X 
I-W-¡m-¡n t\m-¡mw. 2 kg Pew 300C 
bnÂ \n¶v 400C bn-te--¡v D-bÀ¯m³ 
84000 J (PqÄ) Xm-]w B-h-iy-apïv.
B-sI Xm-]w = 84000 J
B-sI am-kv = 2kg
D-bÀ¯n-b Xm-]\ne 
	 = 40 - 30 = 100C
1kg P-e-¯n-sâ Xm-]\ne 10C D-bÀ¯m³ 
B-h-iyam-b Xm-]w 
  = 84000 J = 4200 J/kg0C

2 kg%100C
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hn-in-ã Xm-]-[mcn-X {]-Øm-hn-¨n-cn¡p-¶ 
bq-Wn-äv t\m-¡q þ J/kg0C
Cu ]-«n-IbnÂ Nn-e ]-ZmÀ-Y-§-fp-sS hn-
in-ã Xm-]-[mcn-X F-gp-Xnb-Xv t\m-¡q.

	 P-ew 	 þ 	 4200 J/kg0C
	 sh-fn-s¨® 	 þ	 2100 J/kg0C
	 saÀ-¡p-dn 	 þ	 140 J/kg0C
	 C-cp-¼v 	 þ	 450 J/kg0C
	 se-Uv 	 þ 	 130 J/kg0C
G-ähpw Iq-Snb-Xv P-e-¯n-\m-W-tÃm. C-Xp-
sIm-ïv F-s´-¦nepw {]-tbm-P-\-ap-tïm?

\-½p-sS i-co-c¯nÂ G-Xmïv 2/3 

`m-Kw P-e-am-Wv. P-e-s¯ Nq-Sm¡m³ Iq-
Sp-XÂ Xm-]w th-W-a-tÃm? Nq-Snepw X-Wp-
¸nepw \-½p-sS i-co-cw c-£-s¸Sm³ H-cp 
]-cn-[nh-sc k-lm-bn-¡p¶-Xv Cu P-e-¯n-
sâ A-f-hpw A-Xn-sâ DbÀ-¶ hn-in-ã Xm-
]-[m-cn-X-bp-amWv.

IStem-c-§fnÂ I-cbpw I-Sepw 
D-¨-bm-Ip-t¼m-tg-¡pw Nq-Sm-Ipw. ]-t£ 
I-c Iq-Sp-XÂ Nq-Sm-Ipw. Cu ka-bw I-c-bn-
se X-d-tbm-Sv sXm-«p-In-S¡p-¶ hm-bp N-q-
Sm-bn D-bÀ-¶p-s]m-§pw. hm-bp Ip-d-ªn-S- 
t¯-¡v I-SenÂ\n¶pw hm-bp {]-h-ln-
¡pw. C-Xm-Wv I-SÂ-¡mäv.
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cm-{Xn-Im-e-§fnÂ I-S-en-se P-ew 
km-h-[m\-ta X-Wp¡q. A-t¸mÄ I-cbnÂ 
\n¶pw I-S-en-te--¡v I-c-¡m-äpw D-ïm-Ipw.

P-e-¯n-sâ DbÀ-¶ hn-in-ã Xm-]-
[mcn-X sIm-ïv a-sä-s´-¦n-epw KpW-§Ä 
Dtïm F-¶v \o B-tem-Nn-¨p t\m¡v.

Hm-e I-¯n-¨-t¸mÄ Iq-Sp-XÂ A-f-
hn-ep-Å P-e-¯n-sâ Xm-]\n-e Ip-d-¨p-am-
{Xw D-bÀ¶-Xv F-´m-sW-¶-dn-bm-a-tÃm? 
A-t¸mÄ H-cp h-kv-Xp-hn-se Xm-]-¯n-sâ 
B-sI Af-hv F§-s\ In-«pw?

A-sX-fp-¸-atÃ? h-kv-Xp-hn-\v F-{X 
Intem Xq-¡-ap-ïv F-¶p t\m-¡p-I. Xm-
]\n-e hÀ²\hv t\m-¡p-I. hn-in-ã Xm-
]-[mcn-X sIm-ïv Kp-Wn-¨mÂ-t¸msc. a-Xn-
aXn.
Xm-]-]-cn-am-Ww = amkv % hn-in-ã Xm-]-
[mcnX % Xm-]\ne
Q = m % c % q = mcq F-s¶-gpXpw
A-Xnsâ Af-hv PqÄ B-bm-Wv I-W-¡m-
¡p-¶Xv.
A-t½ Ipd-¨p Nq-Sp-sh-Åw F-Sp-¯v - 
X-cm-tam?

sIm-ïp-h-¶ Nq-Sp-sh-Å-¯n-\v Nq-
Sp Iq-Sp-X-em-b-Xp-sIm-ïv Ip-d-¨p X-Wp-¯ 
sh-Åw Iq-Sn X-cm-tam? cïpw tNÀ-¯v Ip-
Sn-¡p-t¼mÄ A-h³ ]-d-ªp. C-hn-sS Xm-

]-¯n-sâ H-cp {]-tXy-I-X \o I-tïm?
a-\-Ên-embn, Nq-Sp-ÅXpw X-Wp-¯ 

Xpw Iq-Sn-t¨-cp-t¼mÄ Nq-Sp-Å h-kv-Xp-hn-sâ 
Xm-]w \-ã-s¸-Sp-Ibpw X-Wp-¯ h-kv-Xp-
hn-\v Xm-]w e-`n-¡p-Ibpw sN-¿pw. i-cn-bm-
Wv. A-Xp-am-{X-aÃ Nq-Sp-Å h-kv-Xphpw  
X-Wp-¯ h-kv-Xphpw k-¼À-¡-¯n-em 
bmÂ Nq-Sp-Å h-kv-Xp-hn-\p \-ã-s¸Sp-¶ 
Xm-]hpw X-Wp-¯ h-kv-Xp-hn-\p e-`n¡p-¶ 
Xm-]hpw Xp-ey-am-bn-cn-¡pw. A-Xm-bXv:
Xm-]-em-`w = Xm-]\-ãw C-Xn-\v k-b³knÂ 
]-d-bp¶-Xv an{i-W X¯zw F-¶mWv.
C-\n \n-sâ tZ-l-t¯--¡v Xn-f-¨ sh-
fn-s¨-® sX-dn-¸n-¨ \o-cm-hn-sb¸-än t\m-
¡mw.
lm-hq C-{Xbpw ]-d-bm-sX A-Xp ]-d-ªmÂ 
a-\-Ên-em-InÃm-bn-cp¶p. i-cnbm.
t\-c-t¯ sFkpw sh-Åhpw \o-cm-hnbpw 
H-¶n-sâ X-s¶ aq-¶v A-h-Ø-I-fm-sW-¶v 
]-d-ªnÃm-bn-cp-t¶m? A-Xv F-§-s\-bm-
Wv kw-`-hn-¡p-¶Xv?

sF-kn-s\ Nq-Sm-¡p-t¼mÄ J-cw 
{Zm-h-I-amhpw hoïpw Nq-Sm-¡nbmÂ {Zmh-
Iw hm-X-I-am-Ipw. C-\n X-Wp-¸n-¨mtem 
hmX-Iw {Zmh-Iw Bhpw ]n-t¶bpw X-Wp-
¸n¨mÂ sF-kv B-Ipw.
_-©n-sâ ap-Ifn-Â C§-s\ h-c¨p.
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A-h-Øm-amä-¯n-sâ H-cp kwK-
Xn ]-dªmÂ a-\-Ên-em-InÃ. \o X-s¶ 
t\m-¡n I-ïp-]n-Sn-¡v F-¶v ]-d-ªv H-cp 
sNdn-b ÌoÂ ]m{X¯nÂ Ip-td sF-kv 
I«-IÄ C«p. A-Xn-Â H-cp skÂ-jy-kv 
sXÀ-tam-ao-ä-dpw h¨p. Xm-]\n-e F-{Xbm? 
]qPyw.
C-\n H-cp I-¯n-¨ sa-gp-Ip-Xn-cn sIm-ïv 
km-h-[m-\w Nq-Sm-¡mw. c-ïp-an-\n-«v I-gn-
ªv C-t¸mÄ F-{Xbm?
]qPyw Xs¶.
hoïpw c-ïp-an-\n-«v Nq-Sm-¡n sh-Å- 
¯n-sâ A-f-hp Iq-Snbpw sF-kv I-« sN-dp-
Xmbpw h-cp-¶pïv. F-¦nepw ho-ïpw tNm-
Zn-¨p C-t¸m-tgm?
Cu ]q-Py-¯n-\p am-äw h-cntÃ?

hoïpw Nq-Sm-¡Â Xp-SÀ¶p. sF-
kv I«-IÄ ]qÀ-W-ambpw Dcp-In¡-gnªp. 
B am-dp-¶pïv. C-t¸mÄ 10C Bbn.  
]ns¶ 50C, 100C A§s\ 1000C Bbn. 
Nq-Sm-¡Â Xp-SÀ-¶p sh-Åw Xn-f-bv-¡p¶p. 
Xm-]-\n-e 1000C Xs¶. hoïpw Nq-Sm¡n 
1000C Xs¶.

A-t¸mÄ Rm³ tNm-Zn-¨p sh-Åw 
ap-gp-h³ \o-cm-hn-bmI-Ww A-tÃ C\n 
1000C Â \n-¶v am-dm³. icn. sa-gp-Ip-Xn-cn 
sI-Sp-¯n A-h³ ]d-ªp C-t¸mÄ \o a-\-
Ên-em-¡nb-Xv H-s¡ H-¶p ]-dtª.

Zm tI-t«m, A-h-ØbnÂ am-äw h-¶p-
sIm-ïn-cn-¡p-t¼mÄ Xm-]\n-e am-dnÃ. 
]-t£ Xm-]w kzo-I-cn-¨p-sIm-ïn-cn-¡pw. 
J-c-h-kv-Xp {Zm-h-I-am-bn am-dp-¶-Xn-s\ 
{Zho-Ic-Ww F¶pw {Zmh-Iw hm-X-I 
-am-bn am-dp-¶-Xn-s\ _m-jv-]o-Ic-Ww 
F¶pw ]-d-bpw.

i-cn-bm-Wv A-Xv im-kv-{Xo-b-am-
bn hn-i-Zo-I-cn-¡p¶-Xv C-§-s\-bmWv. 
A-h-Øm-]-cn-hÀ-¯-\ k-ab-¯v kzo-I-
cn¡p-¶ Xm-]w X-·m-{X-I-fp-sS Øn-Xn-
tImÀ-Pw hÀ-²n-¸n¡m³ D-]-tbm-Kn-¡p-¶- 
Xn\mÂ Xm-]-\n-ebnÂ am-ä-ap-ïm-InÃ.

H-cp h-kv-Xp {Zm-h-I-am-bn amdp-¶ \n 
Ýn-X Xm-]-\ne-sb {Z-h-Wm-¦w F-¶m-Wv 
]-d-bp-¶Xv. Cu {Zmh-Iw J-c-am-bn amdp-
¶ Xm-]-\n-e (J-c-Wm-¦-hpw) C-Xp-X-s¶-
bm-bn-cn-¡pw. A-Xp-t]m-se H-cp {Zmh-Iw 
_m-jv-]-am-bn amdp-¶ \nÝn-X Xm-]-\n-e-
bm-Wv B h-kv-Xp-hn-sâ Xn-f-\ne.

	 J-c-Wm¦w  	 Xn-f\ne
P-ew 	 00C (273 K) 	 1000C (373 K)

A-h-Øm-]-cn-hÀ-¯-\ k-ab-¯v 
kzo-I-cn-¡p-¶ Xm-]-s¯ eo-\-Xm-]w 
F-¶m-Wv ]-d-bp-¶Xv. J-cw {Zm-h-I-am-bn am-
dp-¶-Xn-\p ko-I-cn-¡p-¶ Xm-]-s¯ {Z-hoI-
c-W eo-\-Xm-]w F¶pw {Zmh-Iw A-Xn-sâ  
Xn-f-\n-ebnÂ hm-X-I-am-bn am-dp-t¼mÄ 
kz-o-I-cn-¡p-¶ Xm-]-s¯ _m-jv]\ eo-\-
Xm-]w F¶pw ]-d-bpw.

{Z-hoI-c-W eo-\-Xm]w: H-cp In-
tem-{Kmw J-c-h-kv-Xp A-Xn-sâ {Z-h-
Wm-¦¯nÂ {Zm-h-I-am-bn amdm³  
kzo-I-cn¡p-¶ Xm-]-¯n-sâ A-f-hm-Wv B 
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h-kv-Xp-hn-sâ {ZhoI-c-W eo-\-Xm]w.
_m-jv-]-\ eo-\-Xm]w: H-cp In-
tem-{Kmw {Zm-h-Iw A-Xn-sâ Xn-f-
\n-ebnÂ _m-jv-]-am-bn amdm³  
kzo-I-cn¡p-¶ Xm-]-¯n-sâ A-f-hm-
Wv {Zm-h-I-¯n-sâ _-mjv-]-\ eo-
\-Xm]w. _m-jv-]o-Ic-Ww FÃm  
Xm-]-\n-e-bnepw \-S-¡p-sa-¦nepw Xn-f\ne 
bnÂ sh-¨p-\-S-¡p-¶-Xn-\p am-{X-ta C-{X 
bpw Xm-]w B-h-iy-apÅq.

{Z-hoI-c-W 	 _m-jv-]-\ 
eo-\-Xm]w 	 eo-\-Xm]w
sFkv - 334kJ/kg	 Pew - 2260kJ/kg
shÅn - 105kJ/kg	 saÀ-¡pdn -60kJ/kg
sN¼v - 205kJ/kg

CXnÂ ImWp-¶ Af-hv h-¨p-t\m-
¡nbmÂ 00C bn-epÅ 1kg sFkv 00C bn-
ep-Å P-e-am-bn amdm³ F-{X Xm-]w th-W-
sa-¶p t\m-¡ntb.

A-t¿m A-Xp-sIm-ïm-bn-cn¡pw sF-
kv-{Iow km-h-[m-\w D-cp-Ip¶-Xv A-tÃ. 
AsX. ln-am-eb¯nÂ \n-¶v a-ªp km-h-
[m-\w am{Xw D-cp-Ip-¶-Xp-sIm-ïm-Wv hS-
t¡ C-´ybnÂ P-e-{]f-bw \n-b-{´n¡m³ 
km-[n-¡p-¶Xv.

C\n 1000C bn-epÅ 1kg Pe-¯ns\ 
1000C bn-ep-Å \o-cm-hn B-¡m³ F-{X Xm- 
]w \Â-IWw. A-{Xbpw Xm-]w B \o-cm-
hnbnÂ A-[n-I-ap-ïm-IntÃ? A-t¸mÄ 
1000C bnÂ Xn-f-¨ sh-Åw sIm-ïp-Å 
s]m-Å-en-t\-¡mÄ `-bm-\-I-a-tÃ A-tX 
Xm-]-\n-e-bn-ep-Å \o-cm-hn sIm-ïp-Å  
s]mÅÂ.

C-\n \n\-¡p kw-`-hn¨-Xv F-´m-
sW-¶v t\m-¡mw. N-«nbnÂ D-ïm-bncp-¶ 
sh-Å-¯n-te--¡m-Wv sh-fn-s¨-® H-gn-¨Xv. 
km{µ-X IqSn-b P-ew Xm-sg In-S¶p. sIm-
Sp-¯ Xm-]wsIm-ïv sh-Åhpw F-® 
bpw H-cp-t]m-se Nq-Smbn. F-®-bp-sS hn-

in-ã Xm-]-[mcn-X Ip-d-hm-b-Xp-sIm-ïv Xm-
]\n-e P-e-t¯¡mÄ D-b-cp-am-bn-cp¶p. 
]-t£ an-{in-X-am-b-Xp-sIm-ïv Xm-]\n-e 
H-cp-t]m-se Xp-S-cpw. P-ew \o-cm-hn-bm-bmÂ 
A-Xn-\v ]p-d-¯p-t]mIm³ I-gn-bm-sX 
B-h-c-W-am-bn sh-fn-s¨-® \n-e-sIm-Åp-
I-bmWv. \o-cm-hn hoïpw Nq-Sm-Ip-t¼mÄ 
F-®bpw DbÀ-¶ Xm-]-\n-e-bn-em-Ipw. 
\o-cm-hn-bp-sS Xm-]\n-e Iq-Sp-t¼mÄ A-Xv 
sh-fn-s¨®-sb sX-dn-¸n-¨v H-cp kv-t^mS-\w 
\-S-¯p¶p. C-t¸mÄ F-®-bp-sS Xm-]\ne 
2000C tbm 3000C tbm B-bn-«p-ïm-Ipw. 
C-Xv i-co-c¯nÂ hoWmÂ s]m-Åm-Xn-cn-
¡p-tam?
A-t¸mÄ N-«n-bn-se P-ew h-än-b-Xn-\p-tij-
ta F-® H-gn-¡m-hq AtÃ?
i-cn Rm-\n-d-§s«.
G-Xm-bmepw c-ïp aq-¶p h-kv-XpX-IÄ Iq-
Sn a-Ên-em-¡n-bn-«p t]m. A-sÃ¦nÂ Nn-e 
sX-än-²m-cW-IÄ h-t¶--¡pw.

a-gb-¯v \-\-ª i-co-c¯nÂ 
\n-¶pw P-ew _m-jv-]o-I-cn-¨v t]m-Im-dntÃ? 
C-hn-sS Pew 1000C bn-se-¯n Xn-f-bv¡m-
dp-tïm? \-½Ä a-\-Ên-em¡n-b A-{Xbpw 
eo-\-Xm-]w kzo-I-cn-¡m-dp-tïm? CÃ-tÃm. 
A-t¸mÄ _m-jv-]o-IcWw (evaporation) 
G-Xp Xm-]-\n-e-bnepw \-S-¡pw. A-hn-sS 
kzo-I-cn¡p-¶ eo-\-Xm-]hpw hy-Xy-kv-X-am-
bn-cn-¡pw. F¶mÂ Xn-f-\n-ebnÂ \-S¡p-
¶ _m-jv-]o-I-c-W-¯n-\v _m-jv]\w (va-
porisation) F-¶m-Wv ]-d-bp-¶Xv. \-ap-¡v 
C§-s\ F-gp-Xmw.

_m-jv]\w _m-jv-]o-IcWw

Xn-f-\n-ebnÂ am{Xw 
\-S-¡p¶p.

G-Xp Xm-]-\n-e-bnepw 
\-S-¡pw.

{Zm-h-I-¯n-sâ FÃm `m-K-
§-fnepw \-S-¡pw.

D-]-cn-X-e¯nÂ am{Xw 
\-S-¡pw.
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\-\-¨ Xp-Wn-IÄ hn-cn-¨n-Sp-¶-sX-
´n-\mWv?

P-ew th-K n̄Â _m-jv-]o-I-cn-̈ p  
t]m-Im-dn-tÃ?   Imäv,    {]-X-e ]c¸fhv,      A-́ -co-£  
Xm-]-\n-e, ]-ZmÀ-°-§-fp-sS kz-̀ m-hw Xp-S-§n-
b-h _m-jv-]oI-c-W th-KX-sb kzm-[o-\n-
¡pw.
a¬Iq-P-bn-en-cn¡p-¶ sh-Å-¯n-\v Iq-Sp-
XÂ X-Wp-¸p tXm-¶p¶-Xv F´p-sImïm-
bn-cn-¡p-sa¶v A-dn-bm-tam?

a¬-Iq-PbnÂ [m-cm-fw kq£v-a 
kp-jnc-§Ä Dïv. C-Xn-eq-sS ]p-d-¯p-
hcp-¶ P-e-I-WnI-IÄ _m-jv-]o-I-cn-¨v 
t]m-Ip-¶-Xn-\v B-h-iyam-b eo-\-Xm-]w 
ti-jn¡p-¶ P-e¯nÂ \n-s¶-Sp-¡p-¶-Xn- 
\m-em-Wv ]m-{X-¯n-se P-ew X-Wp-¯n-cn-
¡p-¶Xv.

I-gn-ª Znh-kw H-cp Ip-«n H-cp kn-
dn©nÂ \Ã Nq-Sp-sh-Å-sa-Sp-¯v C-t¸mÄ 
P-ew Xn-f-bv-¡p-¶ptïm F-¶p tNm-Zn¨p. 
CÃ F-¶p ]-d-ª-t¸mÄ A-h³ hnc-
epsIm-ïv Hcäw A-S-¨p-]n-Sn-¨v kn-dn-©v 
h-en¨p. A-t¸mÄ sh-Åw Xn-f-¨p-sIm-ïn-
cn-¡p¶p. C-sX-§-s\-bm-bn-cn-¡pw.

kn-dn-©v h-en-¨-t¸mÄ A-Xn-\-
I-s¯ aÀ-Zw Ip-dªp. Ip-d-ª aÀ-Z¯nÂ 
P-e-¯n-sâ Xn-f\n-e Ip-d-bpw.

ln-am-e-b-¯n-\p ap-IfnÂ Xn-f-
bv¡p-¶ P-e¯nÂ ssI-h¨mÂ sNdn-b 
Nq-Sp am-{X-ta tXm¶q. A-hnsS 700C tbm-
S-Sp-¯v P-ew Xn-f-bv-¡pw. A-hn-sS A-´-
co-£ aÀ-Zw Ip-d-hm-b-Xp-sIm-ïmWv.

ln-am-e-b-¯n-\p ap-IfnÂ A-cn th-
hn-¡m-t\m? Xn-f-bv¡p-¶ P-e¯nÂ a-Wn-
¡q-dp-IÄ In-S-¶mepw thIm³ {]-bmkw. 
C-Xn-\m-Wv {]-jÀ Ip-¡À D-]-tbm-Kn-¡p-
¶Xv. sh-bv-äv h-¨v aÀ-Zw Iq-«p-I. A-t¸mÄ 
P-e-¯n-sâ Xn-f\ne 1200C te¡v D-b-cpw. 
`£-Ww £-Wt\-c¯nÂ th-Ipw.

A-Xp-t]m-se, sh-Å¯nÂ GsX-

¦nepw ]-ZmÀ-Yw e-bn¸n¨p tNÀ-¯mÂ 
Xn-f\n-e D-b-cpw. D-¸n-«m-epw D-b-cp-tam? 
XoÀ-¨-bm-bpw. C-t¸mÄ hen-b I-bä-§Ä 
I-b-dp-t¼mgpw td-Un-tb-ä-dn-se sh-Åw 
Xn-f-bv-¡m-dn-ÃtÃm, A-sX-´m-bn-cn-¡pw? 
AXnÂ "s{]-m¸en³ ss¥-t¡mÄ' e-bn-
¸n-¨-Xp-sIm-ïmWv. A-Xm-Wv \n-dhpw  
am-dn-b-XtÃ?

Hm icn, hf-sc \-µn-bpïv C-{Xbpw 
]d-ªp X-¶-Xn-\v. C-\n t]m-bn ap-ä-s¯-
§m\pw s_-©v ]n-Sn-¨n-«v In-S-¡s«. F-´m 
NqSv.

BtKm-f-Xm]\w
C-t¸mÄ `q-an-bp-sS Xm-]\n-e D-bÀ-¶p-sIm-
ïn-cn-¡p-hm. A-sX-§s\bm \-½--sf-t¸m-
epÅ-hÀ X-s¶-bm A-Xn-\p-Im-cWw.
\-½-sf-´m Xo-bn-«p Nq-Sm-¡n-tbm?

C-t¸mÄ \n-c-¯n-eq-sS F-{X h-ïnI-
fm Hm-Spt¶. C-Xn-sem-s¡ Uo-kepw 
s]-t{Smfpw I-¯p-t¼mÄ ]p-dw-XÅp-¶ 
hm-XI-§Ä A-´-co-£-¯n-te--¡-tÃ t]m- 
Ipt¶. ]-sïm-s¡ F-{X-sb-{X a-c-§fpw 
h-benÂ s\Â-s¨-Sn-I-fpw D-ïm-bn-cp¶p. 
C-t¸m-tgm, FÃm ho-«nepw {^n-UvPpw AC 
bpw, F-¶p-th-ï sN-Sn-IÄsIm-ïp-ïm-
bncp-¶ Im-Sn-\p ]I-cw tIm¬-{Io-äp Im-Sp-
I-fm-bn am-dn \m-sSÃmw.

C-sXm-s¡ F-§-s\-bm A-´-co-£w Nq-Sm-
¡p-¶Xv?

kq-cy\nÂ\n¶pw  h-cp-¶  Xm-]-hn-In-
cW-§Ä `q-anbnÂ X-«n  _-ln-cm-Im-i-t -̄-
¡v  Xn-cn-̈ pt]mIm³ Xp-S-§p-t¼mÄ Ah 
bnÂ H-cp -`m-Ks¯ Xn-cn-¨p `q-an-bn-te--¡p 
X-s¶ ]-d-ªp-hnSp-¶ hm-X-I-§-fm-Wv 
lcn-X-tKl hml-\-§Ä. C-Ô\-§Ä 
I-¯p-t¼mgpw {^n-UvPv, AC C-hbnÂ \n 
¶pw FÃmw ]p-d-¯p-h-cp-¶Xv. B-tKm-f-
Xm-]-\-¯n-\v Im-c-Wam-b hm-X-I-§fnÂ 
Nn-e-h-bm-WnXv.
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C-\n-bp-Å Imew C-Xp X-S-bm³ 
F-s´-¦nepw sN-bvXmÂ h-cpw -X-e-ap-d-bv-
¡v `q-anbnÂ ]mÀ-¡mw. F-s´Ãmw sN-
¿Ww? ]-äp-¶-h-bm-sW¦nÂ \-ap-¡v H-cp 
t_mÀ-Un-se-gp-Xn h-bv-¡mw. Ip-td-t¸-sc-
¦nepw C-Xn-t\m-Sv tbm-Pn-¡p-a-tÃm?

•	 t^mknÂ C-Ô-\-§-fp-sS D-]-tbm-Kw 
I-gn-bp¶-{X H-gn-hm-¡pI

• 	CFC bp-sS D-]-tbm-Kw Ip-d-bv-¡pI
• 	l-cn-XtK-l hm-XI-§Ä ]p-Xp-Xm-bn 

D-ïm-Im-Xn-cn¡m³ {i-²n-¡pI
• 	ssl-{U-P³ C-Ô-\-am-bn D-]-tbm-Kn-

¡pI
•	 ]m-c-¼-tcy-X-c DuÀ-P-t{km-X-Êp-IÄ 

]-c-amh-[n D-]-tbm-Kn-¡pI
• 	ku-tcmÀ-Pw H«pw ]m-gm-Im-sX ]c-am-

h[n {]-tbm-P-\-s¸-Sp-¯p-I

{][m-\ ]T-\t\«§Ä

•	 H-cp h-kv-Xp-hn-se X-·m-{X-I-fp-sS i-cmi-cn K-XntImÀ-Ö-am-Wv Xm-]\n-e F¶pw 
C-Xv A-f-¡phm³ skÂ-jykv, ^m-c³-ssläv, sIÂ-hn³ kv-sI-bn-ep-IÄ \n-e-
hn-ep-sï¶pw hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

•	 H-cp h-kv-Xp-hn-se X-·m-{X-I-fp-sS B-sI K-Xn-tImÀ-P-am-Wv Xm-]w F¶pw C-Xv 
A-f-¡p¶-Xv PqÄ bq-Wn-än-em-sW¶pw hn-i-Z-am¡m³ I-gn-bp¶p.

•	 {Z-hyw, Jcw, {Zm-hIw, hmX-Iw F-¶o A-h-Ø-I-fnÂ Øn-Xn sN-¿p-t¼mÄ 
A-h-bn-se X-·m-{X-I-fp-sS B-IÀ-j-W-_-e-¯n-ep-Å hy-Xym-khpw A-Xp-aq-ew 
A-h-bp-sS hym-]v-X-¯n-ep-ïmIp-¶ hy-Xym-khpw hn-i-Z-am¡m³ I-gn-bp¶p.

•	 hn-in-ã Xm-]-[mcn-X F-´m-sW¶pw P-e-¯nsâ DbÀ-¶ hn-in-ã Xm-]-[mcn-X 
aq-ew ico-c Xm-]\n-e \n-b-{´n-¡p-¶-sX-§-s\-sb-¶pw I-SÂ-¡mäpw Ic-¡mäpw 
D-ïm-Ip-¶-sX-§-s\-sb¶pw hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

•	 H-cp h-kv-Xp-hn-e-S§n-b Xm-]-]-cn-amWw Q = mcq F-¶p hn-i-Z-am¡m³ I-gn-
bp¶p.

•	 Nq-Sp-Å h-kv-Xphpw X-Wp-¯ h-kv-Xphpw k-¼À¡-¯n-em-bn-cp¶mÂ Nq-Sp-Å 
h-kv-Xp-hn-sâ Xm-]\-ãw X-Wp-¯ h-kv-Xp-hn-sâ Xm-]-em-`-¯n-\p Xp-ey-am-bn-cn-
¡pw.

•	 A-h-Øm-]-cn-hÀ-¯-\ k-ab-¯p kzo-I-cn¡p-¶ Xm-]w X-·m-{X-I-fp-sS K-Xn-
tImÀ-Öw hÀ-²n-¸n-¡m-\Ã Øn-Xn-tImÀ-Pw hÀ-[n-¸n-¡m-\m-Wv {]-tbm-P-\-s¸-
Sp-¯p¶-Xv F-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.
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Xp-SÀ-{]hÀ¯\w
•	 	 B-tKm-f-Xm-]-\-hp-am-bn _-Ôs¸-« H-cp sk-an\mÀ t]-¸À A-h-

X-cn-¸n-¡pI.

hn-e-bn-cp-¯Â 
tNm-Zy-§Ä

1.	 a)	P-e-¯n-sâ Xn-f\n-e Nph-sS sIm-Sp-¯n-cn-¡p-¶-hbnÂ i-cn-bm-
bXv G-Xv?

		  1200C, 273 K, 2120F
	 b)	sX-äm-bn tc-J-s¸-Sp-¯n-bn-cn-¡p-¶-h i-cn-bm-¡n F-gp-Xp-I.
2. 		  Xm-]-\n-ebpw Xm-]-]-cn-am-Whpw X-½n-ep-Å hy-Xymk-§Ä 

]-«n-I-s¸-Sp-¯p-I.
3. 		  A-Xn-cm-hn-se ]p-d-¯p-h-¨n-cn¡p-¶ ]m-{X-¯n-se P-e-¯n-

t\¡mÄ X-Wp-¸v 	 sh-Å-anÃm-¯ ÌoÂ ]m-{X-¯n-\m-bn-cn-
¡pw. Imc-Ww hn-i-Z-am-¡p-I.

4. 		  I-c-¡mäpw I-SÂ-¡mäpw D-ïm-Ip-¶-sX-§s\?
5. 		  Ipd¨p P-ew i-co-c-¯nÂ H-gn-¨v _m-jv-]o-I-cn¡m³ H«pw Nq-Sm-

t¡-ï-XnÃ. F¶mÂ H-cp ]m-{X-¯n-em-sW¦nÂ Ip-td Xm-]w 
\Â-tI-ïn-h-cp¶p. Imc-Ww hn-i-Z-am-¡p-I.

6. 		  Nph-sS sIm-Sp-¯ {]-kv-Xm-h-\I-sf _mjv]-\w, _mjv]o-I-
cWw F¶n-h-bp-ambn _Ô-s¸-Sp¯n ]-«n-I-s¸-Sp-¯pI.

	 a)	FÃm Xm-]-\n-e-bnepw \-S-¡p¶p
	 b)	D-]-cn-X-e¯nÂ am{Xw \-S-¡p¶p
	 c)	Xn-f-\n-e-bnÂ am{Xw \-S-¡p-¶p
	 d)	{Zm-h-I¯nÂ FÃm-bn-S¯pw \-S-¡p¶p
7. 	 a)	B-tKm-f-Xm-]-\-¯n-\p Im-c-Wam-b hn-In-c-Ww GXv?
	 b)	l-cn-XtK-l hm-XI-§Ä Gh?
	 c)	B-tKm-f-Xm]-\w H-cp ]-cn-[nh-sc X-Sbm³ kzo-I-cn-¡m-hp-¶ 

amÀK§Ä G-h?

•	 eo-\-Xm-]w F-s´¶pw sF-kn-sâ DbÀ-¶ {Z-ho-I-c-W eo-\-Xm-]wsIm-ïp-Å 
{]-tbm-P\-§Ä F-s´¶pw hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

•	 Xn-f-¨ sh-ÅwsIm-ïp-Å s]m-Å-en-t\¡mÄ \o-cm-hnsIm-ïp-Å s]m-ÅÂ ̀ o-I-
c-am-Im-\p-Å Imc-Ww hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

•	 _m-jv]-\w, _m-jv-]o-Ic-Ww C-h X-½n-ep-Å hy-Xym-kw hn-i-Z-am¡m³ I-gn-
bp¶p.

•	 P-e-¯n-sâ Xn-f\n-e {]-jÀ- Ip-¡dnÂ hÀ-[n-¡p-¶-Xn-\p Imc-Ww hn-i-Z-am¡m³ 
I-gn-bp¶p.

•	 B-tKm-f-Xm-]-\-¯n-\v Im-c-Wam-b hm-XI-§Ä G-sX¶pw B-tKm-f-Xm]-\w 
\n-b-{´n¡m³ kzo-I-cn-t¡-ï \-S-]-Sn-IÄ F´m-sW¶pw hn-i-Z-am¡m³ I-gn-
bp¶p.
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hbenÂ ]Wnsb-
Sp¯psImïncn¡pt¼mÄ 
s]s«¶Xm CSnbpw agbpw. 
AhÀ henb Hcp hr£¨p 
h«nte¡v HmSn. Zqsc \n¶v 
{]mbapÅ HcmÄ hnfn¨p 
]dªp, an¶epïv, Dbcw 
IqSnb ac¨ph«nÂ \nÂ¡ 
tÃ, amdnt¸mIq F¶v. 
F´mbncn¡pw At±lw 
C{]Imcw ]dbm³ ImcWw? 

CSnbpw an¶epw

kqcy\nÂ \n¶pw  
]eXcw hnIncW§Ä `qan 
bnte¡v ]Xn¡mdpïtÃm. 
ChbnÂ Nne hnIncW 

§Ä taL]Se§fnÂ ]Xn¡pt¼mÄ 
taL]Se§fnÂ sshZypX NmÀPv 
DïmIp¶p. IqSm-sX a-äp ]-e co-Xn-
bnepw NmÀ-Pv kz-cq-]n-¡-s¸-Smw. C{]
Imcw NmÀPv taL§fnÂ DïmIp-
t¼mÄ taLw kzbw UnkvNmÀPv 
sN¿m³ {ian¡pw. ASp¯Sp¯v 
hcp¶ taL¡q«§Ä¡v hn]coX 
NmÀPmsW¦nÂ taL¯nÂ \n¶pw 
taL¯nte¡v hmbphneqsS NmÀPv {]
hln¡pw. Nne Ahkc§fnÂ taL 
¡q«§fnÂ\n¶pw `qanbnte¡v NmÀPv 
hmbphneqsS {]hln¡pw. C¯cw 
kµÀ`§fnÂ hmbp iIvXambn 
NqSmbn hnIkn¡pw. CXnsâ ^eam-
bn hmbphnÂ Xo{hamb {]Imihpw 
i_vZhpw DïmIpw. CXmWv an¶epw 
CSnbpw. 



sshZypXn \nXy-Po-hn-X¯nÂ52

tIc-f kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n

taL¯nÂ\n¶v `qanbnte¡v 
NmÀPv {]hln¡p¶ Ahkc§fnÂ 
Dbcw IqSnb sI«nS§fnepw Dbcw 
IqSnb hr£§fnepw an¶teÂ¡m\pÅ 
km[yX hfsc IqSpXemWv. BÄ¡mÀ 
ac¨ph«nÂ A`bw tXSnbt¸mÄ 
an¶epïmb Ahkc¯nÂ AhnsS\n 
¶pw amdm³ Bhiys¸«Xnsâ ImcWw 
Ct¸mÄ a\Ênembn¡mWpatÃm.
F{]Imcambncn¡pw sshZypX NmÀPv 
DïmIp¶Xv? Cu sshZypX NmÀPv 
F§s\bmWv aäp Øe§fnte¡v Hgp 
Ip¶Xv?

DW§nb apSnbnÂ NoInb 
tijw NoÀ¸v tai¸pd¯v hbv¡m³ 
XpS§pt¼mÄ taitaepïmbncp¶ 
sNdnb t]m-fn-ÌÀ XpWn NoÀ¸nte¡v 
BIÀjn¡s¸Sp¶Xmbn Iïp. NoÀ¸n\v 
F§s\bmWv t]m-fn-ÌÀ XpWnsb 
BIÀjn¡m³ IgnªXv?

]ZmÀ°§Ä \nÀan¨ncn¡p¶Xv 

X·m{XIÄ sImïpw X·m{XIÄ  
\nÀan¨ncn¡p¶Xv Bä§Ä sImïp
amWv F¶v \n§Ä a\Ênem 
¡nbn«pïtÃm? Bä n̄\pÅnÂ  
\yq¢nbkv F¶ tI{µ`mK¯v t]mknäohv 
NmÀPpÅ IW§fmb t{]mt«mWpIfpw 

NmÀPnÃm¯Xmb \yqt{SmWpIfpw Dïv. 
\yq¢nbkn\p Npäpw hnhn[ sjÃpIfn 
embn s\Käohv NmÀPpÅ CeIvt{Sm-
WpIÄ Id§ns¡mïncn¡p¶p. F¶mÂ 
GsXmcmä¯nepw t{]mt«mWpIfpw 
CeIvt{SmWpIfpw Xpey F®amb 
Xn\mÂ Bä§Ä sshZypX]cambn  
\yq{SÂ BWv. 

A\ptbmPyamb cïp hkvXp 
¡Ä X½nÂ Dckpt¼mÄ AXn 
sem¶nse {]Xe¯nÂ\n¶pw 
LÀjWw ImcWw CeIvt{Sm-
WpIÄ cïmw hkvXphnsâ {]
Xe¯nte¡v amäw sN¿s¸Sp¶p. 
CeIvt{SmWpIÄ \jvSs¸Sp¶ 
hkvXphn\v t]mknäohv NmÀPpw 
CeIvt{SmWpIÄ kzoIcn¡p¶ 
hkvXphn\v s\Käohv NmÀPpw 
e`n¡p¶p. C{]Imcw e`n¡p¶ 
NmÀPv hkvXphnsâ {]Xe¯nÂ 
X§n\nÂ¡p¶p. CXmWv ØnX-
sshZypXn. C{]Imcw hkvXp 
¡Ä¡v NmÀPv \ÂIp¶ {]{In 
bbmWv NmÀPnMv. sshZypX NmÀPv 
Af¡p¶Xv Iqtfmw (C) F¶ 
bqWnänemWv.

ØnXsshZypXn

_eqWns\ I¼nfnsImïv 
DcknbmÂ _eqWn\v s\Käohv 
NmÀPv e`n¡p¶p. ChnsS GXv 
hkvXphn\mWv CeIvt{Sm¬ \
jvSs¸«Xv?
GXv hkvXphn\mWv CeIvt{Sm¬ 
e`n¨Xv?
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kPmXob NmÀPpw  
hnPmXob NmÀPpw

NmÀPpÅ cïv hkvXp¡Ä¡v 

cïn\pw HtcXcw NmÀPmsW¦nÂ 
Ahsb kPmXob NmÀPv F¶v ]dbp 
¶p. F¶mÂ AhbnÂ hn]coX Xcw 
NmÀPpIfmWpÅsX¦nÂ Ahsb hnPm 
Xob NmÀPv F¶pw ]dbp¶p. AXmbXv 
t]mknäohpw t]mknäohpw kPmXob 
NmÀPpIfmWv. s\Käohpw s\Käohpw 
kPmXob NmÀPpIfmWv. F¶mÂ  
t]mknäohpw s\Käohpw hnPmXob 
NmÀPpIfmWv. 

cïv ¥mkv ZÞpIsf knÂ¡v 
sImïv Dcknbtijw AhbnÂ Hcp 
¥mkv ZÞns\ Hcp \qÂ D]tbmKn¨v 
sI«n¯q¡nbtijw cïmas¯ ¥mkv 
ZÞv CXn\v kao]w sImïph¶mÂ 
Ch X½nÂ BIÀjn¡s¸Sp¶p/hnIÀ-
jn¡s¸Sp¶p. C\n Cu ¥mkv ZÞv 
amänbtijw Dckm\p]tbmKn¨ knÂ¡v 
sImïph¶mÂ Ch X½nÂ BIÀ-
jn¡s¸Sp¶p/hnIÀjn¡s¸Sp¶p.

Cu ]co£W¯nÂ\n¶pw a\Ênem¡p¶Xv;

 
kPmXob NmÀPpIÄ X½nÂ hnIÀjn¡p¶p 
hnPmXob NmÀPpIÄ X½nÂ BIÀjn¡p¶p. 
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hkvXp¡fnÂ NmÀPnsâ km¶n[yw Adn 
bm³ D]tbmKn¡p¶ D]IcWamWv  
CeIvt{SmkvtIm¸v. 

s\Käohmbn NmÀPv sN¿s¸« CeIvt{Sm-
kvtIm¸v

CeIvt{SmkvtIm¸ns\ NmÀPv 
sN¿pt¼mÄ temlZf§fnÂ kPmXob 
NmÀPv e`n¡p¶Xn\mÂ Zf§Ä ]ckv]
cw hnIÀjn¨v AI¶p\nÂ¡p¶Xv \
ap¡v ImWmw. sshZypXNmÀPv Af-¡p-
¶Xv Iqtfmw bqWn-än-em-Wv. 1 Iqtfmw 
F¶Xv 6.25 x 1018 Ce-Ivt{Sm-Wp-I-fpsS 
NmÀPn\v Xpey-am-Wv.

FÀ¯nMv
NmÀPpÅ Hcp hkvXphnsâ 

sshZypX NmÀPv UnkvNmÀPv sN¿m\p 
Å Hcp coXnbmWv FÀ¯nMv. 
NmÀPpÅ Hcp hkvXphns\ `qan 
bpambn _Ôn¸n¡p¶ {]hÀ¯\
amWv FÀ¯nMv. t]mknäohv NmÀPp 
Å Hcp hkvXphns\ FÀ¯v sN-
bvXmÂ Cet{ImWpIÄ `qanbnÂ  
\n¶pw hkvXphnte¡v {]hln¡pw. 
A§s\sb¦nÂ s\Käohv NmÀ 
PpÅ Hcp hkvXphns\ FÀ¯v sNbvXm 
Â CeIvt{Sm¬ {]hmlw F{]Imcambn 
cn¡pw? 

F{X CeIvt{SmWpIÄ thW 
sa¦nepw kzoIcn¡m\pw hn«psImSp¡m 
\pw ̀ qan¡v Ignbpw. AXn\memWv ̀ qansb 
CeIvt{Sm¬ _m¦v F¶v hnfn¡p¶Xv. 

A´co£¯nse taL§fnÂ  
\n¶pw `qanbnte¡v hmbphnÂ IqSnbp 
ïmIp¶ sshZypX UnkvNmÀPmWv 
an¶Â. an¶enÂ\n¶v c£ t\Sm³ kzo-
Icn¡mhp¶ amÀK§Ä Fs´Ãmsa¶v 
\n§Ä tI«ncn¡patÃm. AhbnÂ Nne 
XmWv;
•	 an¶epïmIm³ km[yXbpÅt¸mÄ 

sshZypX D]IcW§Ä {]hÀ¯n 
¸n¡cpXv.

•	 henb hr£¨ph«nÂ \nÂ¡cpXv.

an¶Â- c-£m-NmeIw
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sI«nS¯nsâ Gähpw Dbcw 
IqSnb `mK¯mbn IqÀ¯ A{KapÅ 
I¼nIÄ LSn¸n¨ Hcp temlZÞv 
Dd¸n¡p¶p. CXns\ I«nIqSnb Hcp 
teml\mSsImïv \¶mbn FÀ¯v 
sN¿p¶p. NmÀPpÅ taLw sI«nS¯n\v 
apIfnÂ hcpt¼mÄ IqÀ¯ A{K§ 
fnÂ hn]coX NmÀPpïmIpw. CXn\m 
bn CeIvt{SmWpIÄ `qanbnÂ\n¶pw 
A{K§fntet¡m A{K§fnÂ \n¶pw 
`qanbntet¡m {]hln¡pw. Cu NmÀPv  
hmbphnse IW§sf AtbmWoIcn 
¡p¶p. Cu AtbmWpIÄ taL¯nse 
¯pt¼mÄ UnkvNmÀPnMv \S¶v an¶Â 
HgnhmIpw.
ØnXsshZy pXnsb¡pd n¨mWtÃm  
\mw CXphsc NÀ¨ sNbvXXv. C\n \
ap¡v HgpIp¶ sshZypXnsb¡pdn¨v NÀ¨ 
sN¿mw.

[mcmsshZypXn
XpSÀ¨bmbn sshZypXn DÂ¸m 

Zn¸n¡m³ IgnªmÂ B sshZypXn¡v Hcp 
Øe¯p\n¶pw asämcp Øet¯¡v Hgp 
Im³ Ignbpw. C{]Imcw Hcp _nµphnÂ  
\n¶pw asämcp _nµphnte¡v XpSÀ¨ 
bmbn HgpIp¶ sshZypXnbmWv [mcm 
sshZypXn. 

XpSÀ¨bmbn sshZypXn DÂ¸m 
Zn¸n¡m³ Ignbp¶ t{kmXÊpIÄ Gh 
sb¶v \ap¡v t\m¡mw. 
•	 skÂ 
•	 tkmfmÀ ]m\Â 	
AeÊm³t{Um thmÄ«m \nÀan¨ 
skÃnsâ LS\ \n§Ä¡v ]cnNnXam-
tWm?
 

Hcp _o¡dnseSp¯ t\À¸n¨ 
kÄ^yqdn¡mknUpw AXnÂ ]ckv]cw  
kv]Àin¡m¯ coXnbnÂ h¨ncn¡p¶ 
Hcp tIm¸À XInSpw Hcp kn¦v XInSpamWv  
CXnsâ `mK§Ä. Cu XInSpIsf Hcp 
hbÀ aptJ\ _Ôn¸n¨mÂ sshZypX 
{]hmlapïmIpsa¦nepw Hcp _Ä_v 
{]Imin¸n¡m³ Cu sshZypXn ]cym 
]vXaÃ. AXn\mÂ \ap¡v sshZypX 
NmÀPnsâ km¶n[yhpw Afhpw a\
Ênem¡m\pÅ D]IcWamb KmÂht\m 
aoädnÂ LSn¸n¡mw. AXnsâ kqNn 
hn{`win¡p¶XnÂ\n¶pw ssh-Zyp-X{]-hm-
l-¯n-sâ km-¶n-[yhpw Zn-ibpw a-\-Ên-
em-¡p¶p.

kn¦v XInSv BknUpambn {]
hÀ¯n¨v CeIvt{SmWpIÄ kzX{´am 
¡p¶p. Ch hbdnÂ IqSn tIm¸dnte¡v 
{]hln¡p¶p. CeIvt{Sm-
WpIfpsS Cu {]hm-
lamWv [mcmssh ZypXn. 
Cu kwhn[m\w kn¼nÄ 
thmÄ«m skÂ F¶ 
dnbs¸Sp¶p. CeIvt{Sm-
WpIÄ bYmÀY¯nÂ 
kn¦v XInSnÂ\n¶pw 
tIm¸À XInSnte¡mWv 
{]hln¡p¶sX¦nepw 
CeI v t { S mWpIf p s S 
NmÀPv s\KäohmbXn\mÂ sshZypXn 
tIm¸dnÂ \n¶pw kn¦nte¡v {]h 
ln¡p¶Xmbn IW¡m¡nbncn¡p¶p. 
Hcn-e-Ivt{Sm-Wnsâ NmÀPv 1.6 x10-19 
Bbn IW-¡m-¡n-b-cn-¡p-¶p. sImïp\
S¡m³ kuIcy¯n\mbn \mw Ct¸mÄ 
D]tbmKn¡p¶ H¶mWv ss{UskÂ.

ctïm AXne[nItam skÃpIÄ 
X½nÂ LSn¸n¨v Hä bqWnämbn D]tbm 
Kn¡pt¼mÄ AXns\ _mädn F¶v ]dbp 
¶p.   hm-l-\-§fnÂ D-]-tbm-Kn¡p-¶ _m 
ädn 2 V sâ skÃp-IÄ tNÀ-¯v \nÀ-an-¨-
XmWv. Cu 2 V F´ns\ kqNn-¸n-¡p-¶p?

ss{UskÂ
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s]m«³jyÂ hyXymkw
Pew FhnsS\n¶pw Ft§m«m-

Wv HgpIp¶Xv? apIfnÂ \n¶pw Xm 
tgm«mWtÃ? F´psImïmWn{]Imcw 
kw`hn¡p¶Xv? Dbcw IqSnb Øe¯v 
ØnXntImÀÖw IqSpXepw Dbcw 
Ipdª Øe¯v ØnXntImÀPw 
IpdhpamWv. AXn\mÂ DbÀ¶ \nc 
¸nepÅ shÅ¯n\v DbÀ¶ s]m«³-
jyÂ BsW¶pw Dbcw Ipdª \nc 
¸nepÅ Pe¯n\v Ipdª s]m«³-
jyÂ BsW¶pw ]dbmw. 

AXmbXv Cu cïv \nc¸pIfpw 
X½nÂ Hcp s]m«³jyÂ hyXymkw 
DïmIpw. Cu s]m«³jyÂ hyXymk 
amWp Pe{]hmlw km[yam¡p¶Xv. 
CXpt]mse sshZypXn HgpIp¶Xn\pw 
Hcp s]m«³jyÂ hyXymkw Bhiyam-
Wv. AXmbXv DbÀ¶ s]m«³jyenÂ 
\n¶pw Ipdª s]m«³jyente¡mWv 
sshZypXn {]hln¡p¶Xv F¶ÀYw. 
s]m«³jyÂ hyXymkw Af¡p¶Xv 
thmÄ«v F¶ bqWnänemWv. Hcp 
ss{UskÃnsâ thmÄ«X 1.5 V BWv. 
AXmbXv Hcp ss{UskÂ skÀ¡o«nÂ 
LSn¸n¨mÂ skÀ¡o«nÂ 1.5 V  
s]m«³jyÂ hyXymkw {]Zm\w 
sN¿pw. hml-\-§-fnÂ D]-tbm-Kn-
¡p¶ _mä-dn-bnse skÃp-IÄ 2 V  
hoX-apÅ skÃp-IÄ tNÀ¯p-h-¨-Xm-
Wv F¶p ]d-bp-¶-Xnsâ s]mcpÄ a\-
Ên-em-bntÃ ?
Hcp _mädn, kzn¨v, _Ä_v F¶nh hb-
dpIÄ D]tbmKn¨v LSn¸n¨ncn¡p¶Xv  

\nco£n¡pI.

{]XoI-§Ä D-]-tbm-Kn-¨v Cu skÀ-¡o-«v 
h-c-¨n-cn-¡p¶-Xv Xmc-Xayw sN¿q.

Nn{X¯nÂ ImWn¨ncn¡p¶Xp  
t]mse sshZypX{]hmlw km[yam¡p¶  
{IaoIcWamWv skÀ¡o«v. Cu Nn{Xo 
IcWamWv skÀ¡o«v Ub{Kw. kznt¨m-
WmsW¦nÂ sshZypXn {]hln¡pw B 
Ahkc¯nÂ skÀ¡o«ns\ t¢mkvUv 
skÀ¡o«v F¶v ]dbp¶p. F¶mÂ 
kznt¨m^msW¦nÂ skÀ¡o«nÂ 
sshZypXn {]hln¡p¶nÃ. CXmWp 
Hm¸¬ skÀ¡o«v. 

sshZypX skÀ¡o«nÂ D]tbm 
Kn¡p¶ LSI§fpw AhbpsS {]
XoI§fpw D]tbmKhpw.

skÃpIfpsS {IaoIcWw

Nn{Xw \nco£n¡pI
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 ChnsS Hcp skÃnsâ t]mknäohnÂ \n¶pw 
cïmas¯ skÃnsâ s\Käohnte¡pw 
AXnsâ t]mknäohnÂ\n¶pw ASp 
¯Xnsâ s\Käohnte¡pw F¶ coXn 
bnÂ skÃpIÄ LSn¸n¨ncn¡p¶p. Cu 
_mädnbnse skÃpIfpsS IWIvj\m 
Wv t{iWocoXn.
C{]Imcw LSn¸n¨mepïmIp¶ {]tXy-
IXIÄ \ap¡v t\m¡mw.

•	 D]tbmKn¡p¶ FÃm skÃpIfptSbpw 
thmÄt«Pnsâ BsI XpIbmWv _mädn  
\ÂIp¶ thmÄt«Pv.

•	 thmÄt«Pv IqSp¶Xn\\p-k-cn¨v Idâv 
IqSp¶p.

Nn{Xw \nco£n¡pI
 

Cu _mädnbnÂ FÃm skÃp 
IfptSbpw t]mknäohpIÄ Hcpan¨pw 
s\KäohpIÄ asämcnS¯v Hcpan¨pw 
LSn¸n¨ncn¡p¶p. CXmWv kam´c 
coXn. CXnsâ {]tXyIXIÄ \ap¡v 
t\m¡mw. 
•	 FÃm skÃpIfpw Htc thmÄt«Pv \Â 

Ip¶hbmsW¦nÂ AXpXs¶bmbn 
cn¡pw _mädn \ÂIp¶ thmÄ«X.

•	 Ipdª thmÄt«PnÂ IqSpXÂ t\cw 
IqSpXÂ Idâv e`n¡p¶p.

sshZypX{]hml Xo{hX
Hcp skÀ¡o«nÂ IqSn Hcp 

sk¡ânÂ {]hln¡p¶ sshZypX 
NmÀPnsâ AfhmWv sshZypX{]hml 
Xo{hX. 

Q Iqtfmw NmÀPv Hcp skÀ¡o«nÂ 
IqSn t sk¡âv kabw {]hln¡p¶p-
sh¦nÂ sshZypX{]hml Xo{hX I = Q 
Iqtfmw/t sk¡âv = Q/t Bs¼bÀ.

A½oäÀ F¶ D]IcWw D]tbm-
Kn¨mWv sshZypX{]hml Xo{hX (Idâv) 
Af¡p¶Xv.

Hcp kÀ¡o-«n-eqsS sshZypXn {]
h-ln-¡p-t¼mÄ AXn-epïmIp¶ sshZyp-
X-{]-hm-l-Xo-{hXbpw X½nÂ Fs´-¦nepw 
_Ô-aptïm F¶p ]cn-tim-[n-¡p-I. -

Hcp kÀ¡o«nÂ IqSn 20 s sImïv 
30CNmÀPv {]hln¨psh¦nÂ B skÀ 
¡o«nse sshZypX{]hml Xo{hX 
IW¡m¡pI.
	 NmÀPv Q = 30 C
	 kabw t = 20 s
	 sshZypX{]hml Xo{hX I 
		      = Q/t = 30/20 = 1.5 A

Hcp 10 Hmw {]Xntcm[Iw DÄs¸« 
C¯cw Hcp skÀ¡o«neqsS skÃpIfpsS 
F®w hyXymks¸Sp n̄s¡mïv sshZypXn 
{]hlņ n̈ t¸mÄ \nco£n̈  hnhc§Ä tc-
Js¸Sp n̄bncn¡p¶Xv t\m¡q.
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\w.
skÃpIfpsS 

F®w
thmÄ«v aoäÀ 

doUnMv
A½oäÀ 
doUnMv

V/I

1 1 1.5 V 0.15 A 1.5/0.15 = 10

2 2 3 V 0.3 A 3/0.3 = 10

3 3 4.5 V 0.45 A 4.5/0.45 = 10

4 4 6 V 0.6 A 6/0.6 = 10

Hmtcm XhWbpw    \n§Ä    
Isï¯nb A\p]mX¯nsâ {]tXy-
IXsb ´mWv? AXv Hcp Øncm¦am-
Wv AtÃ? am{XhpaÃ Cu Øncm\p]
mXw \mw kÀ¡o«nÂ DÄs¸Sp¯nb {]
Xntcm[I¯nsâ {]Xntcm[¯n\v Xpey-
hpamWv AtÃ. At¸mÄ \ap¡v Cu \
nco£W^ew C§s\ t{ImUoIcn¡mw.

Hmw \nbaw
Hcp NmeI¯nsâ A{K§Ä¡nS 

bnepÅ s]m«³jyÂ hyXymkhpw 
(V) skÀ¡o«nse sshZypXn {]hml 
Xo{hXbpw (I) X½nepÅ A\p]mXw 
Øncambncn¡pw. CXv NmeI¯nsâ {]
Xntcm[¯n\v (R) Xpeyambncn¡pw. {]
Xntcm[¯nsâ bqWnämWv Hmw (W). CXm 
Wv tPmÀPv sska¬ Hmw Isï¯nb 
Hmw \nbaw.

 
Xm]\nebnÂ hyXym-

kanÃmXncp¶mÂ Hcp NmeI¯nsâ 
A{K§Ä¡nSbnepÅ s]m«³jyÂ 

hyXymkhpw (V) skÀ¡o«nse 
sshZypXn{]hml Xo{hXbpw (I) 
X½nepÅ A\p]mXw Øncambn 

cn¡pw. CXv NmeI¯nsâ {]Xntcm 
[¯n\v (R) Xpeyambncn¡pw.

Hcp kÀ¡o«nÂ 12 V s]m«³jyÂ 
hyXymk¯nÂ 2 A Idâv {]hln 
¡p¶psh¦nÂ skÀ¡o«nse {]Xntcm 
[sa{Xbmbncn¡pw?
V= 12 V, I = 2 A
R = V/I = 12/2 = 6 W

{]Xntcm[I§fpsS kwtbmP\w
Hcp NmeIw sshZypXskÀ¡o«nÂ 

sshZypX{]hml¯n\v Dïm¡p¶ 
XSÊamWv {]Xntcm[w. Hcp sshZypX 
skÀ¡o«nÂ sshZypX{]hmls¯ Bh 
iyamb AfhnÂ XSÊs¸Sp¯p¶Xn\p 
]tbmKn¡p¶ H¶mWv {]Xntcm[Iw. 
CXnsâ {]XoIamWv           .
Hcp NmeI¯nsâ {]Xntcm[s¯ 
kzm[o\n¡p¶ LSI§fmWv;
	
NmeI¯nsâ 
•	 kz`mhw
•	 \ofw
•	 tOZXe ]c¸fhv
•	 Xm]\neV

I 
= R
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kÀ¡o«pIÄ \nco£n¡pI 

 

skÀ¡o«v A bnÂ Hcp {]Xntcm[ 
I¯nÂ\n¶pw asäm¶nte¡v IWIvj³ 
\ÂInbncn¡p¶p. C{]ImcapÅ IW 
Ivj\mWv t{iWocoXn. F¶mÂ 
skÀ¡o«v B bnÂ kam´ccoXnbnemWv 
LSn¸n¨ncn¡p¶Xv. 

GXv skÀ¡o«nemWv _Ä_v 
IqSpXÂ tim`tbmsS {]Imin¡p¶Xv? 
F´psImïmbncn¡pw AXnÂ sshZypX 
{]hmlXo{hX IqSpXembncn¡p¶Xv
GXv skÀ-¡o-«n-emWv Hcp {]Xntcm[Iw 
Ducn amänbmepw _Ä_v {]Imin¨p-
sImïncn¡p¶Xv?
cïv skÀ¡o«pIfnepw {]Xntcm[I 
§Ä¡v e`n¡p¶ thmÄt«Pv Xpey-
amtWm? Isï¯ep-I-fnÂ \n¶pw tcJ-
s¸-Sp-¯nb ]«nI \nco-£n-¡q.

skÀ¡o«v B

skÀ¡o«v A

\w {]Xntcm[I§Ä t{iWocoXnbnÂ {]Xntcm[I§Ä kam´ccoXnbnÂ

1 k^e {]Xntcm[w R F¦nÂ 
R = R1+R2+R3 +…

k^e {]Xntcm[w R F¦nÂ 
1/R =1/ R1+1/R2+1/R3 +…

2
skÀ¡o«nÂ FÃm {]Xntcm[I§fn 
epw sshZypX{]hmlXo{hX Xpeyam 
bncn¡pw

skÀ¡o«nÂ Hmtcm {]Xntcm[ 
I§fnepw sshZypX{]hmlXo{hX 
hyXykvXamImw

3
Hmtcm {]Xntcm[I§Ä¡nSbnepw DÅ 
s]m«³jyÂ hyXymkw hyXykvXambn 
cn¡pw

Hmtcm {]Xntcm[I§Ä¡nSbnepw DÅ 
s]m«³jyÂ hyXymkw Xpeyambn 
cn¡pw

4
Hcp {]Xntcm[Is¯ skÀ-¡o«nÂ 
\n¶v hntÑZn¨mÂ skÀ¡o«nÂ 
sshZypXn \nebv¡pw

Hcp {]Xntcm[Is¯ skÀ-¡o«nÂ  
\n¶v hntÑZn¨mÂ B imJbnÂ am{Xw 
sshZypXn \nebv¡pw

5
{]Xntcm[I§fpsS F®w 
hÀ²n¡pt¼mÄ k^e {]Xntcm[w 
IqSp¶p

{]Xntcm[I§fpsS F®w hÀ 
Zv[n¡pt¼mÄ k^e {]Xntcm[w 
Ipdbp¶p

6
D]I-c-W-§fnÂ Iq-Sn-bp-Å ssh-Zyp-X-
{]-hm-l-¯n-sâ Xp-SÀ-¨ ]-cn-tim-[n¡m³ 
D-]-tbm-Kn-¡p¶p

KmÀlnI hbdn§n\v 
D]tbmKn¡p¶p

GsXÃmw Bh-iy-§Ä¡mWv \mw sshZypXn D]-tbm-Kn-¡p-¶-sX-¶-dn-bmatÃm.
l_Ä_p-IÄ {]Imin¸n¡m³ ltamt«mÀ {]hÀ¯n-¸n-¡m³  lXm]w DÂ]m-Zn-¸n-¡m³
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sshZypXnbpsS Xm]^ew
\nt{Imw hbdnsâ sNdn-b Hcp 

IjWw FSp¯v _mädn Fenant\
ädpambn _Ôn-¸n¨v {]hÀ¯n¸n¡q. 
F´p \nco£n¡p¶p? hbÀ Np«p]
gp¯v Nph¡p¶p AtÃ? ChnsS  
\mw \ÂInb sshZyptXmÀPw Xmt]m 
ÀPambn amdn. sshZypXn IS¯n 
hnSpt¼mÄ loänMv tImbnÂ Np«p]
gp¯v Xmt]mÀÖw DÂ¸mZn¸n¡p¶ 
D]IcW§fmWv sshZypX Xm]\ D]
IcW§Ä. 
\n§Ä¡dnbmhp¶ Nne sshZypX 
Xm]\ D]IcW§fpsS t]cpIÄ 
HmÀ¯p-t\m¡q.
•	 CeIv{SnIv tkmÄUdnMv Ab¬
•	 sshZypX CkvXncns¸«n

•	 CeIv{SnIv loäÀ
C¯cw D]IcW§fnseÃmw Hcp 

loänMv tImbnÂ Dïv. km[mcWbmbn  
\nt{Imw F¶ temlk¦cw sImïmWv 
Cu loän§v tImbnÂ \nÀan¨ncn¡p¶Xv. 
F´psImïmWv loänMv tImbnÂ \nÀ 
an¡m³ \nt{Imw D]tbmKn¡p¶Xv F¶v 
t\m¡q.
•	 DbÀ¶ {ZhWm¦w
•	 DbÀ¶ {]Xntcm[w
•	 Np«p-]-gp¯ Ah-Ø-bnÂ ZoÀL-t\cw 

\nÂ¡p-¶-Xn-\pÅ Ignhv

Hcp loänMv tImbnen\pïmbn 
cnt¡ï KpW§tfh F¶v a\
Ênem¡nbtÃm? ssh-Zyp-Xn-bp-sS Xm-]-
^-e-hp-am-bn _-Ôs¸« ]co£Ww \
S¯nb imkv{XÚ\mWv sPbnwkv {]
kvtIm«v PqÄ.

PqÄ \nbaw
Hcp NmeI¯nÂ IqSn sshZypXn {]

hln¡p¶XpaqeapïmIp¶  Xm]s¯ (H) 
kzm[o\n¡p¶ LSI§fmWv sshZypX 
{]hmlXo{hX (I), NmeI¯nsâ  
{]Xntcm[w (R), NmeI¯nÂ IqSn 
sshZypXn {]hln¡p¶ kabw (t). Ch 
X½nÂ _Ôs¸Sp¯nbpïm¡nb \n 
baamWv PqÄ \nbaw.

Hcp NmeI¯nÂ IqSn sshZypXn 
{]hln¡pt¼mÄ DïmIp¶ Xm]w (H) 
NmeI¯neqsS HgpIp¶ sshZypX{]
hmlXo{hXbpsS hÀK¯ntâbpw (I2) 
NmeI¯nsâ {]Xntcm[¯ntâbpw (R) 
sshZypXn {]hln¨ kab¯ntâbpw 
(t) KpW\^eambncn¡pw. CXmWv PqÄ  
\nbaw. ChnsS sshZypX{]hml Xo{hX 
B¼bÀ bqWnänepw {]Xntcm[w Hmw 
bqWnänepw kabw sk¡âv bqWnänepw 
Bbncn¡Ww. F¦nÂ Xm]w PqÄ 
bqWnänembncn¡pw.
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AXmbXv H = I2Rt PqÄ
•	 200 W {]Xntcm[I¯nÂ IqSn 2 A 

sshZypXn 10 an\n«p t\cw {]hln 
¡p¶psh¦nÂ DÂ]mZn¸n¡p¶ Xm]w 
IW¡m¡nbncn¡p¶Xp t\m¡q.

	 I = 2 A, R = 200 W, 
	 t = 10 % 60 = 600 s
	 Xm]w H = I2Rt PqÄ

 	 =	 2 % 2 % 200 % 600 J 
	 = 480000 J
• 	240 V Â {]hÀ¯n¡p¶ Hcp sshZypX 

D]IcW¯nÂ IqSn 3 A sshZypXn  
{]hln¡p¶psh¦nÂ 5 an\n«nÂ DÂ 
¸mZn¸n¡p¶ Xm]w IW¡m¡pI.

	 V = 240 V, I = 3 A,  
	     t = 5 % 60 = 300 s
	 R = V/I = 240/3 = 80 W
	 Xm]w H  =	 I2Rt PqÄ

        = 3 % 3 % 80 % 300 J = 216000 J
•	 400 W {]Xntcm[I¯nÂ 5 an\n«v 

kabt¯¡v 200 V s]m«³jyÂ 
hyXymkw {]tbmKn¨mÂ DïmIp¶ 
Xm]w IW¡m¡pI.

	 V = 200 V, t = 5 % 60 = 300 s 

	 R = 400 W
	 I = V/R = 400/200 = 2 A
	 Xm]w H  = I2Rt PqÄ 

	 =	 2 % 2 % 400 % 300 J 
	 = 480000 J

kpc£m ^yqkv
\½psS hoSpIfnÂ sshZypXn D]

tbmKn¡pt¼mÄ A]ISapïmImsX 
kq£n¡tï? AanX sshZypX {]hm-
lapïmbmÂ A]ISapïmIpw.

tjmÀ«v skÀ¡o«v aptJ\tbm  
HmhÀtemUnMv aptJ\tbm skÀ¡o«pI 
fnÂ AanX sshZypX{]hmlapïmImw. 

C{]-Imcw AanX sshZyp-X-{]-hm-l-ap-
ïm-bmÂ skÀ¡o-«nÂ Xo]nSn¯tam 
asäs´¦nepw A]IStam Dïmtb¡mw. 
C¯cw {]iv\§fnÂ \n¶pw kpc£ 
t\Sp¶Xn\v \mw D]tbmKn¡p¶ Hcp 
kwhn[m\amWv kpc£m ^yqkv. 
sshZypXskÀ¡o«nÂ t{iWocoXnbnem-
Wv kpc£m ^yqkv LSn¸nt¡ïXv. 
CXnsâ {][m\`mKw Hcp ^yqkv hb 
dmWv.
Cu ^yqkv hbdn\pïmbncnt¡ï khn-
tijXIÄ Fs´Ãmambncn¡mw?
•	 Hcp \nÝnX sshZypX {]hmlXo{hX 

Xm§m\pÅ Ignhv
•	 Ipdª {ZhWm¦w

A\ptbmPyamb teml§Ä 
tNÀ¯pïm¡nb temlk¦camWv 
^yqkv hbdmbn D]tbmKn¡p¶Xv. 
Hcp sshZypXskÀ¡o«nÂ AanXambn 
sshZypXn {]hln¨mÂ Cu AanX 
sshZypXn ^yqkv hbdnÂIqSnbpw 
IS¶pt]mIpw. At¸mÄ AXv AanX-
ambn NqSmIpw. XmcXtay\ Ipdª 
{ZhWm¦apÅ ^yqkv hbÀ NqSmbn 
DcpIn s]m«nt¸mIpw. CtXmsS skÀ¡o«v 
Hm¸¬ skÀ¡o«mhpIbpw sshZypXn  
\nebv¡pIbpw sN¿pw. AXn\mÂ A]
ISw HgnhmIpw.

Ct¸mÄ skÀ¡o«pIfnÂ kpc£m 
^yqkn\p ]Icw MCB (Miniature Circuit 
Breaker) D]tbmKn¡p¶pïv. sshZypX-
Im´§fpsS klmbt¯msSbmWv CXv 
{]hÀ¯n¡p¶Xv. skÀ¡o«nÂ AanX 
sshZypX {]hmlapïmbmÂ sshZypX-
Im´¯nsâ klmbt¯msS {]hÀ-¯n-¨v  
skÀ-¡o-«n-s\ Hm-^m-¡pw.

sshZypXnbpsS {]Imi^ew
t\À¯Xpw {]Xntcm[w IqSn-

bXpw DbÀ¶ {ZhWm¦hpapÅXmb 
Hcp NmeI¯nÂ IqSn sshZypXn {]
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hln¨mÂ AXv NqSmbn Np«p]gp¯v 
shfp¯v [hf{]Imiw \ÂIpw.  
CXmWv sshZypXnbpsS {]Imi^ew.

BZyIme§fnÂ \mw D]tbm 
Kn¨ncp¶Xv ^nesaâv em¼v am{X-
ambncp¶p. C¯cw em¼pIfnÂ ^ne-
saâpïm¡m³ SMvÌWmWv D]tbm-
Kn¨ncp¶Xv.

F´psImïmbncn¡pw SMvÌ¬ D]tbm-
Kn¨ncp¶Xv?
•	 DbÀ¶ {]Xntcm[w
•	 DbÀ¶ {ZhWm¦w
•	 t\À¯ I¼nIfm¡m\pÅ Ignhv
•	 Np«p]gp¯v shfp¯ AhØbnÂ 

ZoÀLt\cw \ne\nÂ¡m\pÅ Ignhv
^nesaâv em¼nÂ IqSn \mw 

sshZypXn IS¯nhnSpt¼mÄ ^nesaâv 
NqSmbn Np«p]gp¯v shfp¯v {]Imiw \
ÂIpw. Ch Xm]wsImïv Pzen¡p¶Xn 
\mÂ C³Im³Ukâv em¼v F¶pw A 
dnbs¸Sp¶p.

BZyIme§fnÂ _Ä_nsâ 
DÄ`mKw hmbpiq\yambncp¶p. SMvÌ¬ 
^nesaân\v HmIvkoIcWw kw`hn¡mXn 
cn¡m\mWv C{]Imcw sNbvXXv. F¶mÂ 
_Ä_nsâ DÄ`mKw hmbpiq\yambn 
cp¶t¸mÄ ^nesaâv thKw _mjv]oIcn 
¡s¸Sp¶p F¶v Isï¯nbXn\mÂ 
_mjv]oIcWw Ipdbv¡m\mbn _Ä_n 
\pÅnÂ AekhmXItam ss\{SPt\m 
Ipdª aÀZ¯nÂ \ndbv¡m³ XpS§n.

\mw \ÂIp¶ sshZyp-tXmÀP-¯nsâ 
]¯p-i-X-am-\-¯nÂ Xmsg am{Xta {]Im-
timÀP-ambn amdp-¶p-Åq.-_m-¡n-bp-Åh 
Xm]-cq-]-¯nepw aäpw \jvS-s¸-Sp-¶p. 
DuÀÖ-{]-Xn-k-Ôn¡v h³tXm-XnÂ Imc-
W-amb Chsb \nÀamÀP\w sNbvXv ]
I-cw- aäv sshZyp-X-{]-Imi t{kmX-Êp-I-fn-
te¡v \mw amdn-bXv ]pXn-sbmcp ImÂh-
bv]m-Wv. atäsXÃmw em¼pIfmWv C¶v 
{]tbmK¯nepÅXv.
•  UnkvNmÀÖv em¼p-IÄ
•	 ^vfqdkâv Syq-_pIÄ
•	 kn.F-^v.FÂ. em-¼pIÄ
•	 FÂ.C.Un. em-¼pIÄ

UnkvNmÀPv em¼v
Hcp kv^SnI Syq_nsâ cï{K§ 

fnepambn cïv CeIvt{SmUpIÄ 
Dd¸n¨ncn¡p¶p. Syq_n\pÅnÂ Ipdª 
aÀ±¯nÂ hmXI§Ä \nd¨ncn¡p¶p.
CeIvt{SmUpIÄ¡nSbv¡v DbÀ¶ 
thmÄt«Pv {]tbmKn¡pt¼mÄ Syq_n 
\pÅnse hmXI§Ä AtbmWo 
Icn¡s¸Sp¶p. Ch AXnthKw hn]
coX NmÀPpÅ CeIvt{SmUpIfnte¡v  
\o§pw. Cu Ahkc¯nÂ Ch Atbm 
WoIcn¡m¯ X·m{XIfpambn kwL 
«\¯nteÀs¸Spw. CXnsâ ^eam-
bn {]Imiw DïmIpw. em¼n\pÅnÂ  
\nd¨ncn¡p¶ hmXI§Ä¡\pkcn¨v {]
Imi¯nsâ hÀ®w amdpw. 

\nd¨ncn¡p¶ hmXIw {]Imi¯nsâ \ndw

t¢mdn³ ]¨

\ntbm¬ Hmd©v Nph¸v

ssl{UP³ \oe

kzÀ®¯nsâ aª\nd¯nepÅ 
{]Imiw \ÂIp¶ UnkvNmÀPv em¼pI 
fnÂ GXv hmXIamWv \nd¨ncn¡p¶sX¶v 
\n§Ä At\zjn¨dnªn«pïmIpatÃm.
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^vfqdkâv em¼v

CXpw HcpXcw UnkvNmÀPv em¼v 
Xs¶bmWv. CXnÂ ^vfqdkâv ]ZmÀ°w 
te]\w sNbvX Hcp Syq_pw AXnsâ 
cï{K§fnepw Hmtcm CeIvt{SmUpI 
fpw Dïv. CeIvt{SmUpIÄ DÕÀPn¡p¶ 
CeIvt{SmWpIÄ saÀ¡pdn _mjv]
hpambn kwL«\¯nteÀs¸Spt¼mÄ 
AÄ{Smhbeäv IncW§Ä DïmIp¶p. 
Cu IncW§sf ̂ vfqdkâv ]ZmÀ°§Ä 
BKncWw sNbvXv Zriy{]Imiambn ]p 
d¯phnSp¶p.

C F em¼v 
henb v̂fqdkâv em¼pIfpsS \ofw 

Ipd¨pw Ipdª ]hdnÂ {]hÀ n̄¡m³ 
]mIs¸Sp n̄sbSp¯Xpamb H¶mWv 
kn.F v̂.  em¼v. v̂fqdkâv em¼nsâ {]
hÀ¯\ n̄\v kam\amWv kn.F v̂. 
em¼nsâ {]hÀ¯\hpw. CeIvt{SmWnIv 
kÀ¡o«pIÄ AS§nbncn¡p¶ `mK-

t¯mSmWv kn.F^v. em¼nsâ ¥mkv 
Syq_v LSn¸n¨ncn¡p¶Xv Cu D]
IcWw {]hÀ¯n¡p¶Xn\mhiyamb 
DbÀ¶ Bhr¯nbnepÅ sshZypXn 
bmWv Cu CeIvt{SmWnIv skÀ¡o«v {]
Zm\w sN¿p¶Xv.

LED em¼pIÄ
hfsc IqSnb BbpÊpw hfsc 

Ipdª ]hdnÂ ]camh[n {]Imiw 
XcnIbpw sN¿p¶ em¼pIfmWv 
FÂ.C.Un. em¼pIÄ.

Nne _Ä_pIfnÂ 40 W Ft¶m 
60 W Ft¶m tcJs¸Sp¯nbncn¡p¶Xv 
Iïn«pïmIpatÃm. CXv F´ns\bmWv 
kqNn¸n¡p¶Xv?

]hÀ
40W_Ä_pw 60W_Ä_pw Chs-

bÃmw Htc AfhnemtWm {]Imiw \
ÂIp¶Xv? AÃtÃm. _Ä_pIfpsS  
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]hdnse hyXymkamWv CXn\v ImcWw. 
{]hr¯nbpsS \nc¡v AXmbXv Hcp 
sk¡ânÂ sN¿p¶ {]hr¯nbpsS 
AfhmWv ]hÀ.

]hÀ = {]hr¯n/kabw
Hcp NmeI¯nÂ IqSn sshZypXn {]hln 
¡pt¼mÄ sN¿p¶ {]hr¯n, H = I2Rt 
PqÄ BWtÃm. AXn\mÂ AXnÂ\n¶pw 
]hÀ Isï-¯m³ P = VI Ft¶m P = I2R 
Ft¶m P = V2/R Ft¶m DÅ ka-hm-Iy-

§Ä D]-tbm-Kn¨v \ap¡v Isï-¯m-hp-
¶-Xm-Wv. 

]hdnsâ bqWnämWv hm«v (W)
•	 200 W {]Xntcm[apÅ Hcp D]

IcW¯nÂ IqSn 2 A sshZypXn {]h 
ln¡p¶psh¦nÂ B D]IcW¯nsâ 
]hÀ IW¡m¡pI.

	 R = 200 W, I = 2 A
	 P = I2R = 2 % 2 % 200 = 800 W

•	 240 V bnÂ {]hÀ¯n¡p¶ Hcp sshZypX 
D]IcW¯nÂ IqSn 2 A sshZypXn  
{]hln¡p¶psh¦nÂ B D]
IcW¯nsâ ]hsd{X?

	 I = 2 A, V = 240 V
	 P = VI = 240 % 2 = 480 W

•	 115 W {]Xntcm[apÅ sshZypX D]
IcW¯nÂ 230 V {]tbmKn¨mem-
Wv B D]IcWw icnbmbn {]
hÀ¯n¡p¶Xv. F¦nÂ B D]
IcW¯nsâ ]hsd{X?

R = 115 W, V = 230 V
P = V2/R = 230 % 230/115 = 460 W

sshZypXnbpsS Xm]^ew, {]
Imi^ew F¶nh a\Ênem¡nbtÃm.  

]T\t\«§Ä

•	 ØnXsshZypXn DïmIp-¶ km-l-N-cy§Ä hniZoIcn¡m³  
Ignbp¶p.

•	 kPmXob NmÀPpIÄ X½nÂ hnIÀjn¡p¶p F¶pw hnPmXob 
NmÀPpIÄ X½nÂ BIÀjn¡p¶p F¶pw hniZam¡m³ Ignbp¶p.

•	 an¶epw CSnbpw DïmIp¶sX§s\sb¶p a-\-Ên-em-¡p¶p. \nXy-
Po-hn-X¯nÂ AXpïm¡p¶ A]IS§fnÂ\n¶pw c£s¸-Sm-\p-Å 
amÀ¤-§Ä A-h-ew-_n¡m³ I-gn-bp¶p.

•	 Hcp kÀ¡o«nÂ sshZypX{]hmlw km[yamIp¶sX§s\sb¶pw 
s]m«³jyÂ hyXymkw, sshZypX{]hmlw F¶nh F´msW¶pw 
hniZam¡m³ Ignbp¶p.

•	 F´mWv {]Xntcm[w, {]Xntcm[Iw F¶pw {]Xntcm[Iw F§s\
sbms¡ D]tbmKn¡msa¶pw hniZoIcn¡m³ Ignbp¶p.
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•	 PqÄ \nbaw hniZoIcn¡m\pw AXp]tbmKn¨v {]iv\\nÀ²mcWw 
sN¿m\pw Ignbp¶p.

•	 sshZypXXm]\ D]IcW§fpsS LS\, {]hÀ¯\w F¶nh hni 
ZoIcn¡m³ Ignbp¶p.

•	 sshZypX kÀ¡o«nÂ ^yqknsâ [Àaw, AXnsâ BhiyIX,  
{]hÀ¯\w F¶nh hniZoIcn¡m³ Ignbp¶p.

•	 sshZypXnbpsS {]Imi^ehpw hnhn[Xcw em¼pIfpsS {]hÀ¯\
hpw hniZoIcn¡m³ Ignbp¶p. 

•	 sshZypX ]hÀ F´msW¶p hniZoIcn¡m\pw AXpambn  
_Ôs¸«v {]iv\§Ä \nÀ[mcWw sN¿m\pw Ignbp¶p.

hn-e-bn-cp¯mw

1.	 FÃm ]ZmÀY§fnepw sshZypX NmÀPpïv. Cu {]kv-Xmh\
tbmSv {]XnIcn¡pI.

2.	 FÀ¯nMv F¶XpsImïv F´mWv hnh£n¡p¶Xv? t]mknäohv 
NmÀPpÅ Hcp hkvXp FÀ v̄ sNbvXmÂ CeIvt{Sm¬ {]hmlZni 
tbXv?

3.	 CeIvt{SmkvtIm¸nsâ Nn{Xw hc¨v `mK§Ä ASbmfs¸Sp 
¯pI. CXnep]tbmKn¨ncn¡p¶ X¯zsa´v?

4.	 an¶enÂ\n¶pw c£t\Sm³ kzoIcn¡mhp¶ amÀK§tfh?

5.	 thmÄ«m skÃnsâ LS\ hnhcn¡pI. CXnse DuÀPamäsa´v?

6.	 ss{UskÃnsâ LS\ Nn{XoIcn¨v AXnsâ `mK§Ä 
ASbmfs¸Sp¯pI.

7.	 skÃpIsf GsXÃmw coXnbnÂ {IaoIcn¡mw? Hmtcm¶ntâ 
bpw t\«§Ä FgpXpI.

8.	 Hmw \nbaw {]kvXmhn¡pI. Hcp kÀ¡o«nÂ 20 thmÄ«v s]m«³-
jyÂ hyXymkw {]tbmKn¨t¸mÄ sshZypX{]hml Xo{hX 2 
A Bbncp¶psh¦nÂ kÀ¡o«nse {]Xntcm[w IW¡m¡pI.

9.	 {]Xntcm[I§Ä t{iWocoXnbnepw kam´ccoXnbnepw LSn 
¸n¡pt¼mgpïmIp¶ hyXymk§Ä Fs´Ãmw?
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XpSÀ{]hÀ¯\§Ä

1)	 Fw.kn._n. bpsS {]hÀ¯\w Isï¯n Ipdn¸v X¿mdm¡pI.

2)	Hcp eLp CeIvt{SmkvtIm¸v \nÀ½n¨v {]ZÀin¸n¡pI.

10.	tkmUnbw th¸À em¼nÂ\n¶pw aª{]Imiw e`n¡p¶sX§s\
sb¶v hniZam¡pI.

11.	kpc£m ^yqknsâ {]hÀ¯\w hniZam¡pI.

12.	loänMv tImbnembn \nt{Imw D]tbmKn¡p¶p, ImcWsa´v?

13.	SMvÌ¬ F´psImïv _Ä_pIfnse ^nesaâv \nÀ½n¡m³ D] 
tbmKn¡p¶p?

14.	]hÀ \nÀÆNn¡pI. 2 A sshZypX{]hmlapÅ Hcp D]IcW¯nsâ 
{]Xntcm[w 40 Hmw. AXnsâ ]hÀ F{X?
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"\mZw' ]pcp-j kz-bw-
klm-b k-lI-c-W kw-L 
hpw "kp-c`n' h-\n-Xm  
kz-bw k-lI-c-W kw-L 
hpw tNÀ-¶v aq-¶m-dn 
-te-¡v H-cp hn-t\m-Z-bm-{X  
]p-d-s¸«p. ap-hm-äp-]p-g-sb-¯n-
b-t¸m-tg-¡pw k-Ôy-bmbn. 
sse-än-«v h-ïn ap-t¶m-«pt]
m-Ip-t¼mÄ ap-¶n-encp-¶ _
joÀ hn-fn-¨p- ]d-ªp sse-
än-sâ {]-Im-iw Ip-d-ªp-h-
cp-I-bm-W-tÃm. ss{U-hÀ  
]d-ªp A-Sp-¯ C-e-Iv-{Sn-
Iv hÀ-Iv-kv I-SbnÂ Ib-dn 
]-cn-tim-[n-¡mw. sh-fn-¨w 
hÃm-sX Ip-dªp. ap-t¶m-«p  
\o§m³ ]-änÃ F-¶p 
h-¶-t¸m-tg¡pw H-cp C-e- 
Iv-{Sn-Iv hÀ-¡v \-S¯p-¶ tjm-
¸v Iïp. h-ïn Hm-cw tNÀ-¯p- 
\nÀ-¯n ss{U-hÀ I-SbnÂ 
t]m-bn sa-¡m-\n-¡n-s\ hn-
fn-¨p-sIm-ïp-h¶p. sa-¡m-\n-
Iv ]d-ªp ssU-\m-tambnÂ 
\n-¶v NmÀ-Pv h-cp-¶nÃ A-gn-
¨p-t\m-¡Ww. sa-¡m-\n¡pw 

ss{U-hdpw Iq-Sn ]-Wn Xp-S§n.
h-ïn-bn-en-cp-¶p kp-[ tN-¨n 

]d-ªp Cu ssh-Zyp-Xn-bp-sS H-cp 
I-fntb, sh-fn-¨w Im-Wm\pw ^m³ 
I-d-§m-\pw td-Un-tbm tIÄ-¡m\pw 
FÃm-än\pw Id-ïp thWw. km-dm-½  
]d-ªp A-sX-¶-Xm-Sn an-Iv-knbpw 
Ìuhpw H-s¡ Ct¸m I-d-ïn-e-tÃ 
{]-hÀ-¯n-¡pt¶. tX-§m-h-en¡p-¶ 
tKm-]m-te-«³ tNm-Zn¨p. At¸m Cu Id-
ïv Fhn-sS-sbm-s¡ D-]-tbm-Kn-¡mw?

• 	sh-fn-¨w/_Ä_v
• 	^m³
• 	tam-t«mÀ
• 	Ìu
• 	s{Sbn³
•	 sSen-hnj³
F-s´m-c-Ûp-Xw Cu Id-ïv F-hn-sS-
sbm-s¡ D-]-tbm-Kn-¡p-¶p-ïm-bn-cn¡pw 
þ B-an\.

hoSv, B-ip-]-{Xn, I-SIÄ, Xn-
tbäÀ, ^m-Î-dnIÄ, ]-¼v lukv, Hm-tcm-
cp-¯-cm-bn ]-dbm³ Xp-S§n.
tXm-am¨³: At¸m I-d-ïnÃm-¯ H-c-h-
Ø-sb¸-än H-¶m-tem-Nnt¨?

im-c-Zm-½: Cu Zpã-\v C-§-s\-tb 
tXm¶q. H-cpZnh-kw Cu I-d-ïnÃm-
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iin: \-ap-¡v B I-S-¡m-c-t\m-Sp tNm-
Zn-¡m-tÃm. A-h-\-tÃ I-d-ïp-ïm-¡m³  
t]m-Ip-¶Xv.

Ip-tdt¸À I-S-bn-se-¯n sa-¡m-\n-
¡n-t\m-Sv tNm-Zn¨p. F-§-s\-bm A-\n-bm 
CXnÂ I-d-ïp-ïm-Ip-¶Xv?

sa-¡m-\nIv: tN-«-·m-tc Cu Np-cp-«n h-¨n-
cn¡p-¶ I-¼n-¨p-cp-fp-IÄ Im-´-¯n-\n-S 
bnÂ InS-¶p I-d-§p-t¼mÄ I-d-ïp-ïm-
Ipw F-¶p ]d-ªv A-h³ B D-]-Ic-Ww 
H-¶p Id-¡n Ft´m H¶nÂ _Ä-_v sXm-
Sp-hn-¨v {]-Im-in-¸n¨p.

iin: t]m-Imw. h-ïnbnÂ t]m-bn-cp-¶v 
kw-km-cn-¡mw.

A-t¸m-tg-¡pw ssU-\mtam dn¸-bÀ 
sN-bv-Xv h-ïn ÌmÀ-«m¡n. sse-äv Hm-Wm-
¡n, \Ã {]-Imiw.

sX t]mbmÂ B-ip-]-{XnbnÂ F-{X 
t]À a-cn-¨p-t]m-Ipw. sh-Åw Ip-Sn-¡m-
\m-Im-sX a-\pjy³ am-{X-aÃ P-´p-¡ 
fpw Ip-g-ªp-t]m-IntÃ. H-cn-¡epw A§-
s\ Nn-´n-¡-tÃ tamt\.

_o-cm³: FtSm i-in, F-§-s\-bm-Sm Cu 
I-d-ïp-ïm-Ip-¶Xv.

ss{U-hÀ ]d-ªp \-ap-¡v bm-{X Xp-S-cmw.

Hms¡. FÃm-hcpw k-½-Xn¨p.

_o-cm³: F-\n-s¡m¶pw Xn-cn-ªnsÃ-tSm 
Hm³ ]-d-ªXv. \o ]-d Id-ïv F-§-s\-bm  
D-ïm-Ip-¶Xv.

iin: C-Xn-sâ ]n-¶n-ep-Å Ipd-¨p N-cn{Xw 
A-dn-bWw. ]-ïv H-cp Øe-¯v B-«n-S-
b·mÀ H-cp ]m-dtaÂ C-cp-¼p ]-än-bn-cn-¡p-
¶-Xp I-ïv AXv am-äm³ {i-an¨p. AXv 
hoïpw ]-än-¸n-Sn-¡p-¶-Xm-bn Iïp. A-hÀ 
B IÃnsâ H-cp Ij-Ww ap-dn-¨v ho«nÂ 
sIm-ïp-h¶p. sh-dp-sX sI-«n-¯q-¡n t\m-
¡n-b-t¸mÄ F-t¸mgpw sX-¡pþhS-¡p 
Zn-ibnÂ \nÂ-¡p-¶-Xmbpw Iïp. Cu 
IÃv C-cp-¼n-s\ B-IÀ-jn-¡p-¶-Xp-sIm-
ïv Im-´w F¶pw ]-dªp. sX-¡pþhS-
¡v Zn-i Im-Wn-¡p-¶-Xp-sIm-ïv C-Xn-s\ 
I-¸n-¯m·mÀ Zn-i ImWm³ D-]-tbm-Kn-¨p-
Xp-S§n. A-§-s\ \-bn-¡p¶ IÃv (lead-
ing stone) F¶pw ]n-¶o-Sv tem-Uv tÌm¬ 
F¶pw ]-dªp.

kp-[: A-sX-´m-Sm F-t¸mgpw h-S¡pw sX-
¡pw Zn-ibnÂ am{Xw \nÂ-¡m³?

Nn{Xw 1

Nn{Xw 2

iin: Im-´-¯n-s\ Xq-¡n-bn«mÂ sX-
¡pþhS-¡p Zn-ibnÂ \nÂ¡pw F¶p 
]-d-ª-tÃm. h-S-t¡m-«p Nq-ïn\nÂ¡p-¶ 
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Nn{Xw 3

A-{K-s¯ D-¯c-{[phw (north pole) F¶pw 
sX-t¡m-«v \nÂ¡p-¶ A{Kw Z-£-nW-
{[phw (south pole) B-sW¶pw t]-cp-sIm-
Sp¯p.

`q-an-¡I-¯p Iq-Sn H-cp Im-´w sX-
¡pþh-S-¡p Zn-ibnÂ In-S-¡p-¶-Xm-bn 
k-¦Â-¸n-¨n-cn-¡p-¶p. A-Xn-sâ D-¯-c-{[p-
hw `q-an-bp-sS Z-£n-W-{[p-h-¯n-\-Sp-¯m-

Wv. A-t¸mÄ Z-£n-W-{[p-h-tam? B-tem-
Nnt¨.

C-t¸mÄ ]-e B-Ir-Xn-bnepw 
h-ep-¸-¯n-ep-ap-Å Øn-c-Im´-§Ä  
\nÀ-an-¡p¶-Xv AÂ-\nt¡m F-¶ tem-
l-k¦-cw D-]-tbm-Kn-¨mWv. i-àn-tbdn-b 
XmÂ-¡men-I Im´-§Ä ]-¨n-cp¼pw 
ssh-Zyp-Xnbpw D-]-tbm-Kn-¨p \nÀ-an-¡p¶p.

ss{U-hÀ: Rm³ Sn.hn. Hm¬ sN-¿p-Ibm. 
\n§-fpsS kwi-bw FÃmw Ct¸m am-dpw. 
C¯-cw h-kv-Xp-XIÄ hn-i-Z-am¡p¶ CD 
bm h-bv-¡p-¶Xv. 

Nn{Xw 4

Nn{Xw 5

Im-´-¯n-sâ D-¯-c-{[p-h¯nÂ 
\n-¶v ]p-d-s¸-«v Z-£n-W-{[p-h-¯nse-¯n 
A-I-¯p-Iq-sS Xn-cn-¨v D-¯-c-{[p-h-¯n-se-
¯p-¶-Xm-Wv Cu tc-JIÄ.

Ch-sb ^v-f-Iv-kv tcJ-IÄ F¶pw 
]-d-bpw. Cu _-e-tcJ-IÄ H-cn-¡epw 
]-c-kv]-cw J-Þn-¡nÃ. B-h-iy-sa¦nÂ 
hf-ªp k-©-cn-¡pw.

Im-´-¯n-\v i-àn Iq-Sp-X-em-
sW¦nÂ ^v-f-Iv-kv Iq-Sp-X-em-bn-cn-¡pw. 
Iq-Sp-XÂ ssh-Zyp-Xn D-ïm-Ip-¶-Xn-s\¸-än 
A-dnbm³ C-Xv B-h-iy-amWv. H-cp N-Xpc-
{i -ao-ä-dn-se ^v-f-Iv-km-Wv ^v-f-Iv-kv km-
{µX. 

Nn{Xw 6
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H-cp Im-´-¯n-\-Sp-¯v a-säm-cp Im-´w sIm-
ïp-h¶mÂ

Nn{Xw 7

Nn{Xw 8

D-¯-c-{[p-h-¯n-\-Sp-¯v H-cp 
tIm¼-kv kq-Nnh-¨v A-Xn-sâ D-¯-
c-{[p-hw A-S-bm-f-s¸-Sp-¯p-I. B 
_n-µphnÂ Z-£n-W-{[p-hw h-c-¯-¡-hn-
[w h-¨v hoïpw D-¯-c-{[p-hw A-S-bm-f-
s¸-Sp-¯p-I. C§-s\ Xp-SÀ¶mÂ A-Xv 
Z-£n-W-{[p-h¯nÂ F-¯pw. C-Xm-Wv 
H-cp ^v-f-Iv-kv tc-J. ho-ïpw D-¯-c-{[p-
h¯nÂ\n-¶v B-cw-`n-¨v A-t\-Iw ^v-f-
Iv-kv tcJ-IÄ h-c-bv-¡mw.
^m-c-sU-bp-sS ]-co£Ww

H-cp I-¼n-¨p-cp-fn-sâ A-{K§-sf 
H-cp KmÂ-h-t\mao-ä-dn-t\mSv (t\cn-b 
ssh-Zyp-Xn-bp-sSt]mepw km-¶n[yw 
A-dn-bm-\p-Å D-]-I-cWw) L-Sn-¸n¨p. 
F-¶n-«v I-¼n-¨p-cp-fn-\-I-t¯-¡v H-cp 
Im-´-s¯ s]-s«-¶v C-d-¡n-h¨p.

Nn{Xw 9

s]-s«-¶v C-d-¡n-b-t¸mÄ F-´m-Wv \n-co-
£n-¨Xv.
H-¶p-Iq-Sn t\m-¡mw.
KmÂ-h-t\m-ao-äÀ kq-Nn H-cph-i-t¯-¡p 
N-en-¨p AtÃ. s]-s«-¶v ]p-d-t¯-s¡-Sp-
¯m-tem?
Hm ""a-dp-h-i-t¯-¡v'' FÃm-h-cpw.

Im-́ nI-_-etc-JI-sf Nm-e Iw (I-¼n-
¨p-cpÄ) tO-Zn-¡p-¶-Xp aq-e-am-Wv C-hn-sS 
ssh-Zyp-Xn D-ïm-bXv. A-Xp-sIm-ïv Cu {]-hÀ-

-̄\-s¯ ssh-Zyp-XIm´n-I t{]c-Ww F-¶p- 

kPmXo-b {[ph§Ä N Dw N Dw, 
S Dw S Dw hn-IÀ-jn-¡p-Ibpw hn-PmXo-b 
{[ph-§Ä B-IÀ-jn-¡p-Ibpw sN-¿pw.
Im-´-¯n-\p Np-äp-ap-Å _-e-tcJ-IÄ 
h-c-bv¡p-¶ hn[w

H-cp t{Um-bnw-Mv t_mÀUnÂ t]-¸À 
D-d-¸n-¨v Npäp]mSp-I-fnÂ\n¶pw C-cp-¼v Im-
´w FÃmw am-än h-¨v Im-´-kq-Nn D-]-tbm-
Kn-¨v sX-¡pþh-S-¡v H-cp tc-J h-c-bv-¡pw. 
Cu tc-JbnÂ _mÀ Im-´w D-¯-c-{[p-hw 
hS-¡p `m-K-t¯-¡v h-¨v Acn-IpIÄ A-S-
bm-f-s¸-Sp-¯pI.
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Nn{Xw 12

]-dªp. Cu ssh-Zyp-Xn-sb t{]cn-X ssh-
Zyp-Xn F¶pw ]-d-bpw.

C-{]-Im-cw Im-´-s¯ th-K¯nÂ 
A-t§m-«p-an-t§m«pw N-en-¸n-¨psIm-ïn-cp-
¶m-tem, In-«p-¶ ssh-Zyp-Xn-sb {Km^nÂ 
h-c-bv-¡p¶-Xv t\m-¡mw.

C-¯-c-¯nÂ {I-aam-b C-S-th-f-I 
fnÂ Zn-i am-dn-s¡m-ïn-cn¡p-¶ ssh-Zyp-
Xn-sb {]-Xym-hÀ-¯n [m-cm-ssh-ZypXn 
(alternating current) AC F-¶m-Wv ]-d-bp-
¶Xv. AtXkabw Zni amdmsX Hgp-Ip¶ 
sshZyp-Xn-bmWv DC. DZm: _mä-dn-bnÂ  
\n¶pÅ sshZyp-Xn.
t{]cn-X ssh-Zyp-Xn-bp-sS iàn (induced 
emf) hÀ-[n-¸n-¡m-\p-Å amÀ-K§Ä:
• 	Im-´-¯n-sâ i-àn hÀ-[n-¸n-¡pI
• 	Np-äp-I-fp-sS F-®w hÀ-[n-¸n-¡pI
• 	N-e-\-th-K-X hÀ-[n-¸n-¡pI

A-Xm-bXv, t{]cn-X ssh-Zyp-Xn-bp-
sS Af-hv ^v-f-Iv-kv hy-Xnbm-\ \n-c-¡n-\v 
B-\p-]m-Xn-I-am-bn-cn-¡pw.

ssa-t{Im-t^mWnÂ i-tÐmÀ-Pw 
ssh-Zyp-tXmÀ-Pam-bn am-dp¶-Xv ssh-Zyp-
XIm´n-I t{]c-Ww h-gn-bmWv.

Nn{Xw 11b

Nn{Xw 11a

kw-km-cn-¡p-t¼m-Ä- hmbp-hnÂ 
DïmIp-¶ D-¨\o-N aÀZ-hyXymk§Ä-¡-
\p-k-cn-¨v U-b{^w I¼-\w sN-¿pw. U-b-
{^-t¯m-sSm-¸w L-Sn-¸n-¨n-«p-Å thm-bn-kv 
tImbn Â Im´n-Ia-Þ-e¯nÂ I¼-\w 
sN-¿p-¶-Xn\mÂ i-Ð-¯n-\v B-\p-]m-Xn-
Iam-b ssh-Zyp-X kn-á-ep-IÄ cq-]-s¸-Spw.

ssh-Zyp-XIm´n-I t{]-c-W- 
s¯ A-Sn-Øm-\-am-¡n {]-hÀ-¯n¡p-¶ 
a-säm-cp D-]-I-c-Wam-Wv ssU-\mtam  
AY-hm P-\-tdäÀ.

DC P-\-tdäÀ
C-Xn-sâ `m-K§Ä:
NS 	 þ	 Im-´n-I-{[ph§Ä
A 	 þ 	BÀ-sa-¨À (I-¼n-¨p-cpÄ)
R1R2 þ	 AÀ-[-h-fb§Ä
B1B2 þ	 {_-jpIÄ
XY 	 þ 	I-d§p-¶ A£w
L1L2 	þ 	ssh-Zyp-Xn ]p-d-s¯-Sp-¡m-\p-Å 
		  h-b-dpIÄ
A-h hn-\y-kn-¨n-cn-¡p¶-Xp t\m¡q.
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XY A-£¯ns\ B-kv-]-Z-am¡n 
BÀ-sa-¨À I-d-§p-t¼mÄ A-Xv Im-
´nI-_-etc-JI-sf JWvUn-¡p-¶-Xn-
sâ ^-e-am-bn BÀ-sa-¨dnÂ ssh-Zyp-Xn 
D-ïm-¡p¶p. C-Xv AÀ-[-h-f-b-§fnÂ  
\n-¶v {_-jp-I-fneq-sS ]p-d-s¯Sp¡p¶p.

t\m¡q XY I-d-§p-t¼mÄ CD ta-
tem-«p-b-cpw. EF Xm-tgm-«p t]m-Ipw. Im-´n-
Im-£-¯n-sâ Zni N Â\n¶v S te-¡m-
Wv F-t¸m-gpw. C-Xn-\pÅnÂ ssh-Zyp-Xn 
D-ïm-Ip-¶ Zn-i A-dn-bm³ ^v-sf-anw-Kn-sâ 
he-XpssI \n-baw k-lm-bn-¡pw.

he-XpssI-bn-se Nq-ïp-hn-cÂ, 
cïmw hncÂ (\Sp-hncÂ), X-Å-hn-cÂ 
C-h ]-c-kv]-cw ew-_-am-bn ]n-Sn-¨mÂ Nq-
ïp-hn-cÂ Im´n-I t£-{X-¯n-sâ Zn-i 
bpw XÅhn-cÂ Nm-e-I-¯n-sâ N-e-\-Zn 
-ibpw kq-Nn-¸n¨mÂ cïmw hn-cÂ ssh-Zyp-
X{]-hm-l-Zn-i-sb-bm-Wv kq-Nn-¸n-¡p-¶Xv.

CD bn-tebpw EF tebpw ssh-Zyp-X 
{]-hm-l-Zni-IÄ kq-Nn-¸n-¨n-cn-¡p¶-Xp 
I-ï-tÃm. R2 Â \n¶v B2 te-¡v (t]m-kn-
äohv) ssh-Zyp-Xn H-gp-Ipw. B2 t]m-kn-äo-hpw, 
B1 s\-K-äo-hp-am-bn-cn-¡pw-. 1800, A-Xmb-Xv 
]-Ip-Xn Xn-cnªmÂ CD Xm-tg-¡pw EF ta-
tem-«p-am-hn-tÃ N-en-¡p-I? A-t¸mÄ A-hn-
sS D-ïmIp-¶ ssh-Zyp-Xn-bp-sS Zn-ibpw 
am-dp-a-tÃm? ]t£ {]-iv-\-anÃ, A-tXm-sSm-

¸w L-Sn-¸n-¨ AÀ-[-h-f-b-§fpw t]m-bn 
c-ïm-a-s¯ {_-jp-am-bn k-¼À-¡¯nÂ 
h-cntÃ. AÀ-[-h-fb-§Ä h-sc F-t¸m 
gpw ssh-Zyp-X {]-hm-lZn-i am-dn-s¡m-
ïn-cn-¡p-sa-¦nepw Cu AÀ-[-h-fb-§Ä  
H-cp I-½yq-t«-äÀ t]m-se {]-hÀ-¯n-¨v _m-ly 
skÀ-¡o«nÂ H-tc Zn-ibnÂ B2 F-t¸mgpw  
t]m-kn-äohpw B1 s\-K-äohpw B-bn ssh-
Zyp-Xn {]-h-À¯n-¡pw.
iin: _-jo-td Zm C-¸-d-ª-Xp-t]m-se-bm-
Wv h-ïn-bn-se ssU-\mtam {]-hÀ-¯n-¨-
Xpw. ]t£, {_-jv hn-«p-t]m-b-Xm-bn-cp-¶p 
ssh-Zyp-Xn h-cm-Xn-cp-¶-Xn-\p Im-c-W-sa-
¶m ]-d-ªXv.

Nn{Xw 14

C-¶v hf-sc AI-se F-hn-sStbm 
\nÀ--an¡p-¶ ssh-Zyp-Xn-bm-Wv \-½p-sS ho-
Sp-I-fn-se-¯p-¶Xv. Zq-cØ-e-§-fn-te-¡v 
t{]j-Ww sN¿m³ AC-bm-Wv A-`n-Im-ayw.
AC P-\-td-äÀ þ knwKnÄ t^kv

H-cp sk-äv Im-´n-I-{[p-h-§Ä-¡n-S-bv-
¡v H-cp sk-äv I-¼n-¨pcpÄ am{Xw {`a-Ww 
sN-¿p-¶-Xm-Wv knwKnÄ t^-kv P\tdäÀ. 

Nn{Xw 15
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Nn{Xw 16

C-hn-sS AÀ-[-h-f-b-§Ä-¡p ]I-cw 
]qÀ-W-h-f-b-§-fm-Wv D-]-tbm-Kn-¨n-cn-¡p¶-
Xv F-¶p-am-{Xw.

ss{U-hÀ ]d-ªp, C-\n 
F-s´-¦nepw I-gn-¨n-«v bm-{X Xp-
S-cmw. h-ïn \nÀ-¯n `£-Ww  
I-gn-ªv Xn-cn-¨v ko-äp-IfnÂ A-aÀ-¶n-cp¶p. 
TV bn-se ¢m-kv tIÄ¡m³ TV Hm-Wm¡n.  
X-e-s¡-«p-hmNIw

]-hÀtÌ-j-\pIÄ
hn-X-c-W-¯n-\p-th-ïn ssh-Zyp-

Xn DÂ-¸m-Zn-¸n¡p-¶ Ø-e-§-fm-Wv 
]-hÀtÌ-j-\pIÄ. tI-c-f-¯nÂ C-Sp¡n, 
]-Ån-hmkÂ, Im-bw-Ip-fw F-¶n§-s\ 
]-ebnS¯pw ]-hÀtÌ-j-\p-I-fpïv.

]-hÀtÌ-j-\p-IfnÂ BÀ-sa¨À- (XY 
A£w) Id-¡m³ F-́ p   DuÀ-Ö-am-Wv  \Â-Ip 
¶-Xv F-¶-Xn-s\ B-{i-bn-¨m-Wv A-Xn-\v 
t]cv \Â-Ip-¶Xv. C-Sp-¡n-bnepw ]-Ån-hm-
k-enepw I-¡-b¯pw sh-Å-¨m-«-¯n-sâ 
i-àn {]-tbm-P-\-s¸-Sp-¯p-¶-Xp-sIm-ïv 
A¯-cw ]-hÀtÌ-j-\pI-sf ssl-t{UmC-
e-Iv-{Sn-Iv ]-hÀtÌ-j³ F-¶p hn-fn-¡pw. 
\m-^v-¯ t]m-ep-Å CÔ-\w I-¯n-¨v P-\-
td-äÀ {]-hÀ-¯n-¸n-¡p-¶p-sh¦nÂ A-Xn- 
s\ sXÀ-aÂ ]-hÀtÌj³ (Im-bw-Ipfw) 
F¶pw \yq-¢n-bÀ DuÀPam-Wp-]-tbm-Kn-
¡p-¶-sX¦nÂ \yq-¢n-bÀ ]-hÀtÌ-j³ 
F¶pw ]-d-bpw. Iq-Sw-Ip-f¯pw Xmcm 
-]q-dnepw \yq-¢n-bÀ ]-hÀ {]-tbm-P-\-s¸-Sp-
¯n-bn-cn-¡p¶p.

]-hÀtÌ-j³ G-XpXcw DuÀ-Öt{kmXÊv

CSp¡n (aq-e-aäw) ssl-t{UmC-e-Iv-{SnIv sI«n-\nÀ¯n-b Pew

]-Ån-hmkÂ ssl-t{UmC-e-Iv-{Sn-Iv sI«n-\nÀ¯n-b Pew

Im-bw-Ipfw sXÀ-aÂ ]hÀ cm-tkmÀÖw (\m-^vX)

Iq-Sw-Ipfw \yq-¢n-bÀ ]hÀ \yq-¢nbÀ CÔ\w

s\-Sp-¼m-tÈcn
hnam-\-¯mhfw

tkmfmÀ kqcy³

]-hÀtÌ-j-\p-I-fp-sS ]«n-I
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• 	h³tXmXnÂ ssh-Zyp-Xn DÂ-̧ m-Zn-̧ n¡p-¶ 
]-hÀtÌ-j-\p-I-fnÂ 3 t -̂kv P-\-td-ä-dm-
Wv D-]-tbm-Kn-¡p-¶Xv.

-3 sk-äv I-¼n-̈ p-cp-fp-IÄ¡n-S-bnÂ H-cp 
sk-äv Im-́ n-I-{[p-h-w {`a-Ww sN-¿p-¶-Xm-Wv 
3 t -̂kv P-\-tdäÀ.

CXnÂ Hmtcm I-¼n-̈ p-cp-fnepw hy-Xy-
kv-Xam-b aq-¶pX-cw ssh-Zyp-Xn DÂ-̧ m-Zn-̧ n-
¡p¶p. {Km-̂ v \n-co-£n-¡pI.

H-cp {Km^nÂ kq-Nn-¸n-¡p¶-Xv a-äp 
c-ïp {Km-^p-I-fp-tSbpw sam¯w emf \p Xp-
ey-hpw hn-]-co-X-Zn-i-bn-ep-am-Wv. A-Xm-b-Xv 
3 t^-kp-I-fnse emf Dw Iq-«n-t¨À¯mÂ 
B _n-µphnÂ emf ]qPyw B-bn-cn-¡pw.

hen-b P-\-td-ä-dp-IfnÂ Im-´i-
àn \ÂIm³ ssh-Zyp-XIm-´-§-fm-Wv 
D-]-tbm-Kn-¡p-¶-Xv. C-Xn-\p-th-ïn am{Xw 
DC ssh-Zyp-Xn DÂ¸m-Zn-¸n¡p-¶ H-cp F-Iv-
ssk-äÀ Cu P-\-td-ä-dn-t\m-sSm-¸w {]-hÀ-
¯n-¡p-¶pïv. ssh-Zyp-XIm-´w D-]-tbm-
Kn-¡m-\p-Å Im-c-W§Ä:
• 	hen-b Øn-cIm´-§Ä D-ïm¡m³ 

_p-²n-ap«v
• 	AhbpsS Im-´i-àn {Ita-W \-in-

¨p-t]m-Ipw

• 	`m-chpw Iq-Sp-X-em-bn-cn-¡pw
C¯-cw P-\-td-ä-dp-IfnÂ I-¼n-¨p-

cp-fpI-sf D-d-¸n-¨p\nÀ-¯n-s¡m-ïv Im-
´-s¯ I-d-¡p-I-bm-Wv sN-¿p-¶-Xv. A-Xp-
sIm-ïp-Å ta-·IÄ:
• 	hen-b `m-c-ap-Å I-¼n-¨pcpÄ I-d¡m³ 

B-h-iyam-b DuÀ-Pw e-m`n-¡-mw
• 	 {_-jp-IÄ CÃm-¯-Xp-sImïv kv-]mÀ-

¡v D-ïm-InÃ
I-d-¡-¯n-sâ th-K-X H-cp sk-

¡ânÂ 50 {]m-hiyw F¶-Xv A-{]m-tbm-
Kn-I-am-b-Xn\mÂ Np-cp-fp-I-fp-sS F-®w 
Iq-«n A-\p-tbm-Py-am-bn kw-tbm-Pn-¸n-¡p-I-
bm-Wv sN-bv-Xn-cn-¡p-¶Xv.

C-{]-Im-cw DÂ-¸m-Zn-¸n¡p-¶ ssh-
Zyp-Xn-sb Zq-c-Ø-e-§-fn-te--¡v t{]j-Ww 
sN-¿p¶-Xv F-§-s\-sb-¶p t\m-¡mw. 
A-Xn-\m-bn _-Ôs¸-« G-Xm\pw h-kv-Xp-
XIÄ Iq-Sn A-dn-ªn-cn-¡Ww.

skÂ-^v C³-U-£-\pw ayqNzÂ 
C³-U-£\pw

h-c-¨n-cn¡p-¶ kÀ-¡o«p-IÄ \n-co-
£n-¡pI. S F¶-Xv H-cp tkm-fn-t\m-bv-
Uv BWv. kÀ-¸n-fm-Ir-Xn-bnÂ (spring) 
Np-än-sb-Sp-¯ I-¼n-¨p-cp-fn-s\-bm-Wv 
tkm-fn-t\m-bv-Uv F-¶p ]-d-bp-¶Xv. cïv 
skÀ-¡o-«p-I-fnepw Xp-ey thmÄ-t«-Pm-
Wv \Â-In-bn-cn-¡p-¶Xv. Xp-ey ]-h-dp-Å 
_Ä-_p-I-fm-Wv D-]-tbm-Kn-¨n-cn-¡p-¶Xv. 
H¶nÂ DC bpw ASp-¯XnÂ AC bpw 
\Â-Ip¶p. _Ä-_n-sâ {]-Im-iw t\m¡q. 

Nn{Xw 19

Nn{Xw 17
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""c-ïm-a-t¯XnÂ {]-Im-iw Ip-d-hm-Wv''.
F-´p-sIm-ïm-Wv AXnÂ {]-Im-iw Ip-d-
ª-Xv?

I-¼n-¨p-cp-fn-eq-sS ssh-Zyp-Xn I-S-
¶p-t]m-Ip-t¼mÄ A-Xn-\p-Npäpw H-cp 
Im´n-IaÞ-ew kr-ãn-¡-s¸-Spw. AC 
ssh-Zyp-Xn-bp-sS Zn-i k-Zm am-dn-s¡m-
ïn-cn-¡p-¶-Xn\mÂ Im-´n-It£-{X- 
¯n-sâ Zn-ibpw am-dpw. am-dn-s¡m-ïn-cn¡p-¶ 
Im´n-I t£-{X¯nÂ Øn-Xn sN¿p-¶  
I-¼n-¨p-cpfnÂ Hcp emf kz-bw t{]-cn-X-
am-Ipw. A-Xp-sIm-ïv Cu {]-hÀ¯-\w 
skÂ-^v C³U-£³ F¶v ]-d-bp¶p. 
Cu emf BI-s« B-Zyw ssh-Zyp-Xn-
sb F-XnÀ¡p-¶ Zn-i-bn-em-bn-cn-¡pw.  
A-Xn\mÂ C-Xn-s\ _m¡v emf F¶pw 
]-d-bm-dp-ïv. _m¡v emf h-gn ssh-Zyp-Xn 
{]-hm-lw X-S-Ê-s¸-Sp-¶-Xn\mÂ _Ä-_n-
sâ {]-Im-iw Ip-d-bpw. ]t£, C-hn-sS d-kn-
Ì³-kn-te-Xpt]m-se ssh-Zyp-Xn \-ã-s¸-«p 
t]m-Ip-¶nÃ. tkm-fn-t\m-bnUnÂ ]-¨n-cp-
¼p I-b-än-h¨mÂ _Ä-_n-sâ {]-Im-iw 
C-\nbpw Ip-d-bpw. AC ssh-Zyp-X {]-hm-
l-s¯ \n-b-{´n¡m³ \Ã H-cp D-]m-b-am-
WnXv.

ayqNzÂ C³U£³

H-cp ]-¨n-cp-¼p tIm-dn\v ap-IfnÂ 
C-cp-h-i¯pw ]-c-kv-]-c_-Ô-anÃm-sX Np-

än-bn-cn-¡p¶-Xv tkm-fn-t\m-bn-Up-I-fmWv. 
c-ïm-a-s¯ tkm-fn-t\m-bn-Un-Â Hcp 3W 
_Ä_v L-Sn-¸n-¨n-cn-¡p-¶p-. BZyw _m-ä-dn-
bp-am-bn _-Ôn-¸n-¡p¶p. _mä-dn D-]-tbm-
Kn-¨t¸mÄ _Ä-_v {]-Im-in-¡p-¶nÃ. _m 
ä-dn amän AC D-]-tbm-Kn-¨-t¸mÄ _Ä-_v 
{]-Im-in-¡p¶p.

AC ssh-Zyp-Xn tkm-fn-t\m-bn-Un-Â 
IqSn I-S-¶p-t]m-Ip-t¼mÄ hy-Xn-bm-\w 
kw-`-hn-¡p-¶ Im´n-IaÞ-ew kr-ãn-¡-
s¸-Sp¶p. C-tX tImdnÂ Np-än-bn-cn¡p-¶ 
tkm-fn-t\m-bnUnÂ ssh-Zyp-Xn DÂ-¸m-Zn-¸n-
¡-s¸-Spw. \mw ssh-Zyp-Xn \ÂIp¶ I-¼n-
¨p-cp-fn-s\ ss{]a-dn tImbnÂ F¶pw c-ïm-
a-t¯-Xn-s\ sk-¡â-dn F¶pw ]-d-bp¶p. 
H-cp I-¼n-¨p-cp-fnse AC ssh-Zyp-Xn-sb 
ssh-Zyp-XIm´n-I t{]c-Ww h-gn a-säm-cp 
skÀ-¡o«n-te--¡v t{]j-Ww sN-¿p-¶-Xm-
Wv ayqNzÂ C³-U£³. sk-¡â-dnbnÂ 
t{]-cn-X-amIp-¶ ssh-Zyp-Xn ss{]-a-dnbnÂ 
\ÂIp¶ emf t\bpw ss{]-a-dn-bn-tebpw 
sk-¡â-dn-bn-tebpw Np-äp-I-fp-sS F-®-
¯n-sâ A-\p-]m-X-t¯-bpw B-{i-bn-¨n-cn-
¡pw. A-Xv C§-s\ F-gp-Xmw.
	 	  	
				  
Vs þ sk-¡â-dn-bn-se thmÄ«X
Vp þ ss{]-a-dn-bn-se thmÄ«-X
Ns þ sk-¡â-dn-bn-se Np-äp-I-fp-sS F®w
Np þ ss{]-a-dn-bn-se Np-äp-I-fp-sS F®w
	 Vs 	 = 	
			 
ss{]-a-dn-bn-te-Xn-sâ Cc-«n Np-äp-I-fm-Wv 
sk-¡â-dn-bnÂ D-ÅXv. ss{]-a-dn-bnÂ 200V 
\Â-InbmÂ sk-¡â-dnbnÂ e-`n¡p-¶ 
thmÄ-«-X F-{X-bm-bn-cn-¡pw?
	
	  	 = 	 2
	 Vp 	 = 	 200V
	 Vs 	 = 	 Vp %     	   = 200 % 2 = 400V

Vs
Vp

Ns
Np

Ns
Np

Ns
Np

Ns % Vp
Np

Nn{Xw 19
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sÌ]vþA¸pw sÌ-]vþUuWpw  
{Sm³-kv-t^m-a-dpIÄ

Nn{Xw 20

sk-¡â-dnbnÂ Np-äp-I-fp-sS F-®w 
Iq-Sn-b {Sm³-kv-t^m-a-dp-I-fmWv sÌ-]v 
þA]v {Sm³-kv-t^m-a-dpIÄ.

sÌ-]vþA]v {Sm³-kv-t^m-adnsâ {]-tXyI-X

_-joÀ: F-´n\m X-Sn-¨ I-¼n-IÄ F-¶p ]-d-ªnÃ-tÃm?

iin: {Sm³-kv-t^mÀ-adnÂ ss{]-a-dn-bn-tebpw sk-¡â-dn-bn-tebpw 
]-h-dp-IÄ Xp-ey-amWv.

P = V1 % I1 = V2 % I2

thmÄ-t«-Pv Iq-Sp-¶nS-¯v Id-ïv Ip-d-bpw. A-hn-sS t\À-¯ 
I-¼n-IÄ aXn. F-¶mÂ thmÄ-t«-Pv Ip-d-hp-ÅnS-¯v Id-ïv Iq-Sp-X-
em-bn-cn-¡pw. A-hn-sS X-Sn-¨ I-¼n-IÄ thWw.

sÌ-]vþUu¬ {Sm³-kv-t^maÀ

{]-tXy-IX-IÄ tc-J-s¸-Sp-¯mtam

ss{]a-dn sk-¡âdn

Np-äp-I-fp-sS F-®w Ipdhv

X-Sn-¨ I-¼nIÄ

thmÄ-«-X Ipdhv

ss{]a-dn sk-¡âdn



ssh-Zyp-XIm-´n-I t{]cWw 77

tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n

Nn{Xw 23

KmÀln-I  
hn-XcWw

hym-h-kmbn-I  
hn-XcWw

t{]-j-W  
sse-\pIÄ

DÂ¸m-Z-\ 
tI{µw

sÌ-]v A-]v  
{Sm³-kv-t^mÀaÀ

sÌ-]v Uu¬ 
{Sm³-kv-t^mÀaÀ

C´y-bnse ]hÀ-tÌ-j-\p-IfnÂ 
11 kV bn-em-Wv ssh-Zyp-Xn DÂ-¸m-Zn-¸n-¡p-
¶Xv. Cu ssh-Zyp-Xnsb step-up {Sm³-kv-
t^m-a-dp-IÄ D-]-tbm-Kn-¨v thmÄ-«-X D-bÀ-
¯p¶p.
F-´n-s\-¶-dn-bm-tam?
FÃm-hcpw sh-dp-sX ]-c-kv]-cw t\m¡n.

ssh-Zyp-Xn Zq-c-Ø-e-§-fn-te-¡v 
t{]j-Ww sN-¿p-t¼mÄ A-\p-`-h-s¸Sp-¶ 
c-ïp hn-j-a-X-I-fm-Wv thmÄ-t«-Pv Xm-gv-
Nbpw ]-hÀ \-ã-hpw.

h-ln-̈ p-sIm-ïp-t]mIp-¶ I-¼n-bp-sS 
{]-Xn-tcm-[w Imc-Ww Xm-]-cq-]¯nÂ ssh-Zyp-
Xn \-ã-s -̧«pt]m-Ipw. H = I2Rt PqÄ F-¶v HmÀ-
¡p-¶ntÃ. Nm-e-I-̄ n-sâ {]-Xn-tcm-[w F-{X  
Ip-d-¨mepw ssh-Zyp-X {]hm-lXo-{h-X-bp-
sS hÀ-¤¯n-\-\p-k-cn-¨v DuÀ-Pw \-ã-s¸-
Sp¶-Xp Ip-d-bv-¡m³ I Ip-d-bv-¡Ww. P = V 
% I B-b-Xn\mÂ ]-hÀ Ip-d-bm-sX thmÄ-
«-X D-bÀ-¯nbmÂ I Ip-d-bv-¡mw. C-Xn-\m-
Wv DbÀ-¶ thmÄ-«-XbnÂ ssh-Zyp-Xn t{]
j-Ww sN-¿p-¶Xv.

^m-Î-dn-I-fn-te-¡v H-cp {]-tXy-I 
thmÄ-«-XbnÂ ssh-Zyp-Xn \Â-IWw. ho-Sp-
I-fn-se-¯p-t¼mÄ A-Xv 230V B-¡n Xm-gv-
¯Ww. hnX-c-W {Sm³-kv-t^m-adnÂ ÌmÀ 

IW-£³ co-Xn-bm-Wv D-]-tbm-Kn-¡p-¶Xv.

ho-Sp-I-fn-te-¡v H-cp t^kpw \yq-{Sepw 
B-Wv \Â-Ip-¶Xv.
ho-Sp-I-fn-se¯p-¶ ssh-Zyp-Xn BZyw IW-
Îv sN-¿p¶-Xv hm-«v-A-hÀ ao-ä-dn-te-¡mWv.
TV Hm-^v Bbn.
iin: \-½Ä I-ï skÀ-¡o«v h-¨v Rm-\o 
]-dbp-¶Xv hn-i-Z-am-¡m-tam?
• 	Kr-lssh-Zyp-Xo-I-c-W¯nÂ ELCB, 

MCB C-h-bp-sS D-]-tbmKw
•	 \Ã FÀ-¯nMn-sâ B-h-iyIX
• 	kzn-¨p-IÄ L-Sn-¸n-¡p¶-Xv G-Xp sse 

-\nÂ
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]T\t\«§Ä 

• 	Im-´-¯n-\p Np-äp-ap-Å ^v-f-Iv-kv tcJ-IÄ h-c-bv¡m³ I-gn-bp¶p.

• 	i-àn-tbdn-b Im´-§Ä \nÀ-an¡m³ ssh-Zyp-Xn D-]-tbm-Kn-¡p¶psh¶v a-\-Ên-
em-¡p¶p.

• 	Im´n-Ia-Þ-e¯nÂ H-cp I-¼n-¨pcpÄ N-en-¸n¨mÂ I-¼n-¨p-cpfnÂ e.m.f t{]-cn-¸n-
¡-s¸Spw F-¶v ]-co-£-W-¯n-eq-sS sX-fn-bn¡m³ I-gn-bp¶p.

• 	t{]cn-X C.Fw.F-^v.sâ A-f-hp hÀ-[n-¸n¡m³ Im-´i-àn hÀ-[n-¸n-¡p-Ibpw 
Np-äp-I-fp-sS F-®w Iq-«p-Ibpw N-e-\-th-K-X hÀ-[n-¸n-¡p-Ibpw sN-bvXmÂ a-Xn-
sb-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	 {I-aam-b C-S-th-f-IfnÂ Zn-i-am-dn-s¡m-ïn-cn¡p-¶ ssh-Zyp-Xn-bmWv AC F-¶v hn-
i-Z-am-¡m³ I-gn-bp¶p.

• 	ssh-Zyp-XIm´n-I t{]-c-W-¯n-sâ A-Sn-Øm-\¯nÂ {]-hÀ-¯n¡p-¶ D-]-I-c-W-
am-Wv ssa-t{Im-t^m¬ F-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	Im´n-Ia-Þ-e¯nÂ N-en¡p-¶ Nm-e-I¯nÂ t{]-cn-X-amIp-¶  e.m.f sâ Zn-i 
^v-f-anw-Kn-sâ h-e-XpssI \nb-aw D-]-tbm-Kn-¨v I-sï-¯m-\p-Å I-gn-hp t\-Sp¶p.

• 	Hcp AC P-\-td-ä-dn-sâ Nn{Xw hc-¨v `mK-§Ä hn-i-Z-am¡m³ I-gn-bp¶p.

• 	skÂ-^v C³-U-£-\pw ayq¨zÂ C³-U-£\pw ]-co-£-W-§-fn-eq-sS hn-i-Z-
am¡m³ I-gn-bp¶p.

• 	Zq-c-Ø-e-§-fn-te-¡v ssh-Zyp-Xn sIm-ïp-t]m-Ip-t¼mÄ A-`n-ap-Jo-I-cn-t¡-ïn-
hcp-¶ ssh-j-ay-§fpw A-h Xc-WwsN-¿p-¶-Xn-\p-Å amÀ-K-§-fpw hn-i-Zo-I-
cn¡m³ I-gn-bp¶p.

• 	Kr-l-ssh-Zyp-Xo-I-c-W¯nÂ i-cnbm-b FÀ-¯nMn-sâ B-h-iy-I-X hn-i-Z-am¡m³ 
I-gn-bp¶p.

• 	KmÀln-I hnX-c-W {Sm³-kv-t^m-adnÂ \yq{SÂ D-ïm-Ip-¶-sX-§-s\-sb-¶v Nn-{Xo-
I-cn¡m³ I-gn-bp¶p. 

hn-e-bn-cp¯mw

1) 	Im-´-kq-Nn sX-¡pþhS-¡p Zn-i kq-Nn-¸n¡m³ Im-c-W-sa´v?

2) 	H-cp N t]m-fn-\-Sp-t¯--¡v a-sämcp N t]mÄ sIm-ïp-h-cp-t¼mÄ  
^v-f-Iv-kv tc-J-IÄ-¡p-ïmIp-¶ hy-Xn-bm-\w h-c-¨p-Im-Wn-¡pI.

3) 	Hcp AC P-\-td-ädnÂ ssh-Zyp-Xn D-ïm-Ip-¶ hn-[w hn-i-Z-am-¡pI.

4) 	hnZq-c Ø-e-§-fn-te-¡v DbÀ-¶ thmÄ-«-XbnÂ ssh-Zyp-Xn  
t{]j-Ww sN¿m³ Im-c-W-sa´v?

5)	\yq{SÂ sse³ FÀ-¯p sN-¿p-¶-Xn-sâ B-h-iy-I-X F´v?
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  tN¨n HmSn-¨ncp-¶ 
ssk-¡n-fn-sâ ]-n-d-In-en-cp-¶v 
bm-{X-sN-bv-Xp-h-¶ A-½ ho-
«p-apä-¯v Nm-Sn C-d§n, a-dn-
ªphoWp.
A-½: F-s¶ F-´n-\m X-Ån-
bn-«Xv?
Ip«n: A-½ Nm-Sn C-d-§n-bn-
«v ssk-¡n-fn-s\m-¸w Hm-Sm-
Xn-cp-¶-Xp-sIm-ïv ho-WXm. 
Bcpw X-Ån-bn-«XÃ.
A-½: Rm-s\-´n-\v Hm-SWw?
Ip«n: A-t½, A-Xv A-dn-b-W-
sa¦nÂ h-kv-Xp-¡-fp-sS N-e-
\-s¯-¡p-dn-¨v A-dn-bWw.

Ne\w
Iq-«pImÀ A-Sp-¯-Sp-

¯v ko-äp-I-fn-en-cp-¶v _Ên 
Â bm-{X sN-¿p¶p. h-i-§-
fn-te-¡v t\m-¡p-t¼mÄ ]-cn-
Nn-Xtam AÃm-¯tXm B-b 
Øe-§Ä ]n-t¶m-«p-t]m-Ip-
¶-Xm-bn Im-Wmw. F¶mÂ 
Iq-«p-Imc-s\ t\m-¡n-bm-tem?

H-cp h-kv-Xp-hn-sâ 
Øm-\w Xp-SÀ-¨-bm-bn am-dn-
s¡m -ïn - c n -¡p -¶ -Xm -W v 

N-e\w. C-hn-sS Iq-«p-Imc-s\ A-t]-£n-
¨v Rm³ N-en-¨nÃm F¶pw Np-äp-]m-Sp-I-
sf A-t]-£n-¨v N-en-¨p-sh¶pw ]-d-bmw.

Ne-\w B-t]-£n-I-amWv. G-sXm-
cp h-kv-Xp-hn-s\ B-{i-bn-¨mtWm  
\mw N-en-¨p A-sÃ¦nÂ N-en-¨nÃ F-¶v 
]-d-bp-¶Xv, B h-kv-Xp-hn-s\ A-h-ew-
_-Ih-kv-Xp F-¶v ]-d-bmw.
Nph-sS sIm-Sp-¯ k-µÀ-`¯nÂ h-kv-Xp-
hn-\v Ne-\w D-ïmtbm CÃtbm F-¶v 
I-sï¯p.
ta-ªp\-S¡p-¶ ]-ip-hn-\v ]p-d-¯n-
cn¡p-¶ Im¡.

• 	 G-Xv h-kv-Xp A-h-ew-_-I-h-kv-Xp-hm-
bn Xn-c-sª-Sp-¯-t¸m-gm-Wv Im-¡ 
\n-Ý-e-am-bn-cp-¶Xv?

• 	 G-Xv h-kv-Xp A-h-ew-_-I-h-kv-Xp-hm-
b-t¸m-gm-Wv Im-¡ N-en-¨Xv?

Nm-cp-I-tk-cbnÂ InS-¶v 
a-b§p-¶ BÄ a-Wn-¡q-dnÂ 108000 In-
tem-ao-äÀ th-K-XbnÂ N-en-¡p-¶p F-¶v 
]-d-ªmÂ hn-iz-kn-¡p-tam?

i-cn-bm-Wv `q-an kqcy-\p-Npäpw 
{`a-Ww sN¿p-¶ th-K-X-bm-WXv. A-{X 
bpw th-K¯nÂ \mw N-en-¡p-I-bmWv. 
A-t¸mÄ A-h-ew-_-I-h-kv-Xp G-XmWv? 



Ne\hpw DuÀ-Phpw80

tIc-f kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n

kq-cy-\tÃ? t¢m-¡n-sâ s]³-Up-ehpw  
kq-Nn-Ifpw N-en-¡p-¶ntÃ? C-\nbpw F-{X-
sb-{X D-Zm-l-cW-§Ä! \n-§Ä-¡v Npäpw 
ImWp-¶ N-e-\§-sf A-h-ew-_-I-h-kv-Xp-
hn-sâ A-Sn-Øm-\¯nÂ I-sï¯q.
Zq-chpw Øm-\m-´-chpw

_-kv Ìmân-se¯n-b e-¯o-^v 
Hm-t«m-dn-£bnÂ Ibdn. ""F-\n-¡v th-K-
¯n-Â sd-bnÂ-th tÌ-j-\n-se-¯Ww.'' 
ss{U-hÀ ]-dªp, ""Ipd-¨v h-f-ª- h-gn-
bm Zq-cw Iq-Spw.'' ""A-sX-´m IpdªZq-cw 
Hm-Sp-t¼m-g-tÃ th-K-¯n-se-¯p-I.'' ""i-cn-
bm-Wv B h-gn F-t¸mgpw {Sm-^n-Iv t»m-
¡m-bn-cn-¡pw.'' ""i-cn F-\n¡v th-K-¯n-se-
¯nbmÂ aXn.''

e-¯o-^v Sn-¡-sä-Sp-¯v s{S-bn\nÂ 
I-b-dn-bn-cp-¶v h-ïn ]p-d-s¸-Sp-t¼mÄ Iq-«p-
Imc-s\ hn-fn¨p. A-h³ ]d-ªp ""Rm³ 
{Sm-^n-Iv t»m-¡n-em-Wv.'' e-¯o-^v a-\
ÊnÂ ]-d-ªp, Ip-d-ª-Zq-chpw Iq-Sn-b-
k-a-bhpw! F-¶mÂ Rm³ h¶-Xv Iq-Sn-
b-Zq-cw Ip-d-ª-k-a-b-¯nÂ. bm-{XbnÂ 
F-´m-bn-cp-¶p KqKnÄ am¸nÂ hy-Xymkw? 
_-kv ÌmânÂ\n-¶v sd-bnÂ-th tÌ-j-\n-
te-¡p-Å tdm-Up-IÄ ]-cn-tim-[n¨p. t\À-
tc-J (b-YmÀ-°) Zq-cw 1.8 km am-{Xw. Iq-«p-
Im-c³ k-©-cn-¨-Xv 2 km Rm-t\m 3.5 km.

• 	 e-¯o-^v k-©-cn-¨ Zq-cw F{X?
• 	 Iq-«p-Im-c³ k-©-cn-¨ Zq-cw F{X?

F¶mÂ     C-hÀ-¡v      c -ïp-t]À-¡p-apïm-b 
Øm-\-am-äw AY-hm Øm-\m -́cw F-{X-bm-bn 
-cn-¡pw? ]p-ds -̧« Øm-\wap-XÂ sN-s¶ 
¯n-b Øm-\wh-sc-bp-Å t\À-tc-Jm-Zq-c-
am-Wv Øm-\m-´cw. Øm-\m-´cw 1.8 km 
B-W-tÃm?

k-Zn-ihpw A-Zn-ihpw
A-Xym-h-iy-am-bn H-cnS-¯v t]m-Im- 

\mbn- tXma-kv X-sâ kp-lr-¯n-sâ Hm-t«m-
dn-£ hn-fn¨p. kp-lr-¯v ]-dªp, ""tN-«m 
Rm³ tN«-sâ ho-«nÂ-\n-¶pw 2 km A-I-se-
bm-W-tÃm? H-cp A-ca-Wn¡qÀ I-gn-tª 
hcm³ ]-äp-I-bpÅq. tXma-kv ]-dªp, km-
c-anÃ Rm³ A-t¸m-tg-¡pw \S-¶v A-hn-
sS F-¯mw. i-cn-sb-¶v ]d-ªv tXma-kv 
\-S¡m³ Xp-S-§p-t¼m-gm-Wv B-tem-Nn-¨-Xv, 
Rm³ F-t§m-«v \-S-¡pw? hoïpw kp-lr-
¯n-s\ hn-fn¨p. Rm³ F-t§m-«v h-cWw?  
t\-tc In-g-t¡m-«v \-St¶m, kp-lr-¯v 
]-dªp. tXm-a-kn-\v A-t¸m-gm-Wv H-cp Im-
cyw a-\-Ên-em-bXv. Zq-cw F¶-Xv H-cp ]qÀ- 
® A-fhÃ. Zn-i Iq-Sn ]-d-ªm-te ]qÀ-® 
am-hp-I-bpÅq.

Zn-iIq-Sn tNÀ-¯p-]-dbp-¶ A-f-
hpI-sf kZn-i A-f-hp-IÄ F¶pw Zn-i 
tNÀ-t¡-ïm-¯ A-f-hpI-sf AZn-i A-f-
hp-IÄ F¶pw ]-d-bpw. kZn-i A-f-hp-I-
fpw AZn-i A-f-hp-Ifpw ]-«n-I-s¸-Sp-¯nb-
Xv t\m-¡n a-\-Ên-em-¡m-a-tÃm?

thKw (Speed)

sd-bnÂ-th 
tÌj³_kv 

Ìm³Uv

HcmÄ ]p-d-s¸-« Øm-\w ap-XÂ sN-
s¶¯n-b Øm-\w h-sc-bp-Å B-sI Zq-c-
am-Wv k-©-cn-¨ Zqcw.

AZniw k--Zniw

Zq-cw Øm-\m´cw

kabw {]-thKw

thKw Xzc-Ww

]c¸fhv

hym-]v-Xw
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Nn-e ss_-¡v bm-{Xn-IÀ I-S-
¶p-t]m-Ip-t¼mÄ ]-d-bm-dp-ïv F-s´m-
cp th-Kw F¶v. F-´m-Wv thKw? 
Dssk³ t_mÄ-«n-sâ Hm-«-¯n-sâ th-
K-X Iq-Sp-X-em-b-Xp-sIm-ïm-Wv A-t±-lw  
Hm-«¯nÂ H-¶m-a-\m-bXv. Xp-ey-Zq-cw Ip-
d-ª ka-bwsIm-ïv HmSp-I A-sÃ¦nÂ 
Xp-ey-k-a-b¯nÂ Iq-Sp-XÂ Zq-cw Hm-Sp-I. 
A-t¸mÄ th-Kw c-ïv A-f-hp-I-fp-am-bn 
_-Ô-s¸-«n-cn-¡p¶p, Zq-chpw k-a-b-hpw.

th-Kw F¶-Xv bq-Wn-äv 
k-a-b¯nÂ k-©-cn-¨ 
Zq-c-am-Wv AY-hm th-Kw = 

S I bq-WnänÂ Zq-cw A-f-¡p¶-Xv ao-ä-
dn-emWv, ka-bw sk-¡ân-epw. A-t¸mÄ Zq-
c-¯n-sâ bq-Wn-äv = m/s ao-äÀ s]À sk¡âv 
F-¶v ]-d-bmw. Nn-e-t¸mÄ In-tem-ao-äÀ s]
À a-Wn-¡q-dmbpw th-Kw ]-d-bm-dpïv.

H-cmÄ 5 s sIm-ïv 60 m 
Hm-SnbmÂ A-bm-fpsS th-Kw 

=           =          = 12 m/s BWv.

1. 	a-Wn-¡q-dnÂ 30 In-tem-ao-äÀ   k-©-
cn¡p-¶ H-cp ss_-¡v 3 a-Wn¡qÀ sIm-
ïv F-{X Zq-cw k-©-cn-¡pw?

2. 	a-Wn-¡qdnÂ 40 In-tem-ao-äÀ k-©-
cn¡p-¶ H-cp ImÀ 180 In-tem-ao-äÀ 
k-©-cn¡m³ F-Sp¡p-¶ ka-bw I-W-
¡m-¡p-I.

{]-thKw (Velocity)
bq-Wn-äv k-a-b-¯n-ep-Å Øm-\m-´-

c-am-Wv {]-thKw.
{]-th-Kw = 
Øm-\m´-cw A-f-¡p-¶Xv ao-ädnÂ 

B-bXn\mÂ {]-th-K-¯n-sâ bq-Wnäpw 
m/s X-s¶-bmWv.

Zq-cw
kabw

60 m 
5 s

Zq-cw
kabw

7

A

B
C

5

3

HcmÄ A bnÂ\n-¶v ]p-d-s¸«v B hgn 
C bnÂ F¯n. AbmÄ k-©-cn-¨ Zqcw 
5m + 3 m B-W-tÃm? A-Xn-s\-Sp-¯ kabw 
4 s BWv. 

A-t¸mÄ A-bm-fp-sS 

th-Kw =                    =            = 2 m/s.

F¶mÂ A-bm-fp-sS Øm-\m´-cw 
F-{X-bm-sW-¶v t\m¡q. 7 m AtÃ?
A-t¸mÄ {]-th-K-tam?

                =       = 1.75 m/s.

C-\nbpw AbmÄ 5 s sIm-ïv Xn-cn¨v A 
bnÂ F-¯n-bm-tem? th-Kw F-{X-bm-bn-cn-
¡pw?

k-©-cn-¨ Zq-cw 
= 5 m + 3 m + 7 m = 15 m
A-Xn-s\-Sp-¯ k-a-btam 
= 3 s + 1 s + 5 s = 9 s
A-bm-fp-sS th-Kw 

=           = 1.67 m/s

C-t¸mÄ A-bm-fp-sS {]-th-Kw F-{X-bm-bn-
cn-¡pw?

AbmÄ ]p-ds¸-« Øm\-¯v Xn-cn-
s¨-¯n-b-Xn\mÂ Øm-\m´-cw ]qPyw 
BWv.

{]-th-Kw =                =            = 0 m/s

5 m + 3 m
4 s

8 m
4 s

Øm-\m´-cw
kabw

7 m
4 s

15 m
9 s

Øm-\m´-cw
kabw

0 m
9 s

Øm-\m´-cw
kabw
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th-Khpw {]-th-Khpw X-½n-ep-Å hy-Xym-
kw ]-«n-IbnÂ F-gp-Xn-bm-tem?

k-a-N-e-\hpw A-k-a-N-e-\hpw

_knÂ bm-{X sN-¿p-t¼mÄ A-Xn-
sâ kv-]o-tUm-ao-ädnÂ {i-²n-¨n-cp¶n-«p-
tïm? F-t¸mgpw H-tc th-K-¯n-emtWm 
_kv k-©-cn-¡p-¶Xv? th-K-w Iq-Sp-Ibpw 
Ip-d-bp-Ibpw sN-¿p-¶ntÃ? C¯-cw N-e-
\-§-fm-Wv A-k-a-N-e-\§Ä. DZm-l-cW-
§Ä t\m¡q.
• 	 X-d-bn-eq-sS D-cpfp-¶ ]´v
•	 ]-d¡p-¶ Im-¡
• 	 Xm-tgm-«p-hogp-¶ tX-§
•

C-h-sbÃmw Xp-eyk-a-b C-S-th-f-
IfnÂ k-©-cn¡p-¶ Zqc-§Ä Xp-eyaÃ. 
F-¶mÂ hm-bp-hn-eq-sS {]-Im-iw k-©-cn-
¡p¶-Xv k-a-th-K-¯n-emWv.

Xp-eyam-b C-S-th-f-IfnÂ k-©-
cn¡p-¶ Zqc-§Ä Xp-ey-am-sW¦nÂ A¯-
cw h-kv-Xp-¡-fp-sS Ne-\w k-a-N-e-\-amWv.

A-k-a-th-K-¯nÂ k-©-cn¡p-¶ 
h-kv-Xp-¡-fp-sS i-cmi-cn th-K-am-Wv \mw 
I-W-¡m-¡p-¶Xv.

i-cmi-cn  
th-K-w   = 

XzcWw
A-k-a-th-K¯nÂ k-©-cn¡p-¶ 

H-cp h-kv-Xp t\À-tc-J-bn-em-Wv k-©-cn-¡p-
¶-sX¦nÂ B h-kv-Xp A-k-a-{]-th-K-¯n-
em-Wv F-¶p-]-d-bmw. A-k-a-{]-th-K¯nÂ 
k-©-cn¡p-¶ h-kv-Xp-hn-sâ {]-th-Kw {I-a-

am-bn hÀ-[n-¨p-h-cp-I-bm-sW¦nÂ B h-kv-
Xp-hn-\v Xz-c-W-ap-sï-¶v ]-d-bmw.

H-cp h-kv-Xp-hn-sâ th-K-¯nt\m Zn-
i-bvt¡m am-ä-ap-ïmbmÂ A-Xn-\v XzcW 
(acceleration) ap-ïm-bn-cn-¡pw.

H-cp hn-am-\¯nÂ\n¶pw Xm 
-tgm«n-« h-kv-Xp-hn-sâ Hmtcm sk-¡ân-
tebpw {]-th-Kw {i-²n¡q.
H-¶m-a-s¯ sk-¡ânÂ 10 m/s
cïm-a-s¯ sk-¡ânÂ 20 m/s
aq-¶m-a-s¯ sk-¡ânÂ 30 m/s
\mem-a-s¯ sk-¡ânÂ 40 m/s

B h-kv-Xp-hn-sâ {]-th-Kw k-Zm Iq-
Sn-s¡m-ïn-cn-¡p¶-Xv sIm-ï-tÃ A-Xn-\v 
Iq-Sp-XÂ Zq-cw thKw k-©-cn¡m³ I-gn-
ªXv. k-©-cn¡p-¶ h-kv-Xp-hn-sâ Hmtcm 
C-S-th-f-I-fn-tebpw {]-th-Kw F-{X-sb-¶-dn-
bm-tam?

Hm-tcm sk¡âv C-S-th-f-I-fn-tebpw 
{]-th-K-am-äw AY-hm {]-th-K-am-ä-¯n-sâ 
\nc-¡v F-{X-sb-¶v t\m-¡mw. Hmtcm sk-
¡ân-epw 10 m/s AtÃ?

th-Kw {]-thKw

Zq-cw/kabw Øm-\m´-cw/kabw

A-Zn-iw k-Zn-iw

B-sI k-©-cn-¨ Zq-cw
k-©-cn-¡m-s\-Sp-¯ kabw

4 s

10 m/s

20 m/s

30 m/s

40 m/s

1 s

2 s

3 s
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Xzc-Ww =                                           

= 

=                

= 10 m/s x s = 10 m/s2

10 ao-äÀ s]À sk-¡âv kv-Iz-bÀ 
F-¶v ]-d-bmw.

{]-th-Kw Ip-d-ªp-h-cp-¶-Xn-sâ \n-c-
¡n-s\ a-µo-Ic-Ww F-¶v ]-d-bpw.

H-cp tX-§ Øn-cm-h-ØbnÂ\n 
¶pw Xm-tgm-«p -]-Xn-¡p¶p. Kp-cp-Xzm-IÀj-
WwsIm-ïp-Å Xz-c-Ww 10 m/s2 B-sW-
¦nÂ 2 sk-¡âp-IÄ-¡p-ti-jw A-Xn-sâ 
{]-th-Kw F-{X-bm-bn-cn-¡pw?

N-e-\-k-a-hm-Iy§Ä
km-[m-c-W-bm-bn D-]-tbm-Kn¡p-¶ Nn-e 
A-£-c-kq-NI-§Ä t\m¡q.

ka-bw - t
B-Zy-{]-thKw - u
A-´y-{]-thKw - v
XzcWw - a
Øm-\m´-cw - s

Xzc-Ww F¶-Xv {]-th-K-am-ä-¯n-sâ \n-c-
¡m-W-tÃm?

a = 

at = v - u

v - u = at

v = u + at C-Xm-Wv H¶mw N-e-\-k-a-

hmIyw
a-äp N-e-\-k-a-hm-Iy§Ä

s = ut +     at2 cïmw N-e-\-k-a-hmIyw

v2 = u2 + 2as aq¶mw N-e-\-k-a-hmIyw

_ew
\n-Ý-e-am-bn-cn¡p-¶ H-cp h-kv-Xp-

hn-s\ N-en-¸n-¡-W-sa-¦ntem A-Xn-sâ 
{]-th-K¯nÂ am-äw h-cp-¯-W-sa-¦ntem 
AXnÂ \mw {]-tbm-Kn¡p-¶-Xm-Wv _ew. 
_-ew {]-tbm-Kn-¨m-te h-kv-Xp-hn-s\ N-en-
¸n-¡m-\mIq. N-en¡p-¶ h-kv-Xp-hn-sâ 
th-Kw Iq-«mt\m Ip-dbv-¡mt\m A-Xn-s\ 
\n-Ý-e-am-¡mt\m AXnÂ _-ew {]-tbm-
Kn-¡Ww.

C-hn-sS C-cpSo-ap-Ifpw Xp-ey_-ew 
{]-tbm-Kn-¡p-¶-Xp-sIm-ïv h-Sw \o-§p-
¶nÃ. C¯-cw _-e-§-fm-Wv k-´p-en-X-
_-e§Ä. k-´p-en-X-_e-§Ä Ne\m-h-
ØbnÂ amäw D-ïm-¡p-¶nÃ. G-sX-¦nepw 
H-cp Sow {]-tbm-Kn¡p-¶ _-ew F-XnÀ-So-
an-tâ-Xn-t\¡mÄ Iq-Sp-X-em-sW-¦n-tem? 
A-t¸mÄ A-Xv A-k-´p-en-X-_-e-am-Ipw, 
N-e-\-ap-ïm-hp-Ibpw sN-¿pw. H-cp hm-l-\-
¯n-en-cp-¶v A-tX-hml-\w X-Ån-bmtem? 
Ne-\w D-ïm-Ip-tam? CÃ AtÃ? A-k-
´pen-X _m-ly-_-e-¯n-\p-am-{X-ta N-e-\-
ap-ïm¡m³ I-gnbq.

H-cp h-kv-Xp A-k-´pen-X _m-ly-_-
e-¯n-\v hn-t[-b-am-Ip-¶-Xph-sc A-Xnsâ 

{]-th-K-am-ä-¯n-sâ \n-c-¡m-Wv XzcWw

{]-th-K-am-äw
A-Xn-s\-Sp-¯ ka-bw

40 m/s - 10 m/s
3 s

30 m/s
3 s

v - u
t

1
2

A-´y-{]-th-Kw þ B-Zy-{]-th-Kw
kabw

Xzc-Ww = 
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Øn-Xn-bntem t\À-tc-Jm-k-a-N-e-\-¯n-
tem Xp-S-cpw. C-Xm-Wv \yq«-sâ H¶mw N-e-
\-\n-baw.

G-sXm-cp h-kv-Xp-hn\pw kz-bw 
A-Xn-sâ \n-Ý-em-h-Ø-bvt¡m t\À-tc-
Jm-k-a-N-e-\-¯nt\m am-äw h-cp-¯m-\p-Å 
I-gn-hnÃm-bva-sb P-UXzw F-¶v ]-d-bpw.
P-U-Xz-¯n-\v D-Zm-l-cW-§Ä t\m¡q.

• 	 Hm-«-¡m-c³ A-hkm-\ t]m-bnânÂ 
F-¯n-bmepw Ip-td Zq-cw Iq-Sn Hm-Sp¶p.

• 	 kzn-¨v Hm-^m-¡n-bmepw ^m³ ]n-s¶ 
bpw I-d-§p¶p.

• 	 HmSp-¶ hm-l-\¯nÂ\n-¶v Nm-Sn-bn-d-
§p-¶bmÄ hm-l-\-t¯m-sSm-¸w Ip-d-
¨p-Zq-cw Hm-Sp¶p.

• 	 temw-Kv P-¼v NmSm³ th-K¯nÂ Hm-Sn-h-
cp¶p.

• 	 am-§-bp-Å am-hv Ip-ep-¡p-t¼mÄ am-§ 
ho-gp¶p.

IqSp-XÂ D-Zm-l-cW-§Ä I-sï¯q.
A-½ ssk-¡nfnÂ\n-¶v Nm-Sn C-d-

§n-bn-«v ssk-¡n-fn-s\m-¸w Hm-Sn-bn-cp-s¶ 
¦nÂ ho-gp-am-bn-cp-t¶m?

B¡w (Momentum)
tdm-Un-ep-ïmIp-¶ ]-e A-]-I-S-

§Ä¡pw \n-§Ä Zr-Iv-km-£n-I-fm-bn-«p-
ïm-Ipw. temdn, Hm-t«m-dn-£bnÂ h-¶n-
Sn-¡p-¶- k-ab-¯v A-h-bp-sS th-K§Ä 
H-cp-t]m-se-bm-sW-¦nepw Hm-t«m-dn-£ 
sR-cn-ª-aÀ-¶p-t]m-Im-dp-ï-tÃm. F-´m-
bn-cn¡pw Im-cWw? H-cp _m-kvI-äv _mÄ 
F-dn-ªp-X¶mÂ ]n-Sn¡m³ I-gn-bp-¶-
Xp-t]m-se-bmtWm knaâv \n-d-¨ N-«n-IÄ? 
h-kv-Xp-¡Ä D-ïm¡p-¶ B-LmX-§Ä 
A-h-bp-sS am-kn-t\bpw {]-th-K-t¯-bpw 
B-{i-bn-¨n-cn-¡pw.

H-tc {]-th-K-¯n-em-Wv c-ïp-hm-
l-\-§fpw F¦nÂ am-kv IqSn-b hml-
\w D-ïm¡p-¶ B-Lm-Xw Iq-Sp-X-em-
bn-cn-¡pw. B h-kv-Xp-hn-sâ B-¡w 
Iq-Sp-X-em-bn-cn-¡pw. B-¡w F¶-Xv  
am-kn-sâbpw {]-th-K-¯n-tâbpw Kp-W-\-
^-e-amWv.

B-¡w = amkv x {]-thKw
P = m x v
{]-th-Kw ]qPyw B-sW-¦ntem 

h-kv-Xp \n-Ý-em-h-Ø-bn-em-sW-¦ntem 
B-¡hpw ]qPyw B-bn-cn-¡pw.

knaâvN-«n ]n-Sn-¡p-t¼mgpw {In¡-
äv_mÄ Iym-s¨-Sp-¡p-t¼mgpw ssI ]n-d-
tIm-«v h-en-¨p-sIm-ïv ]n-Sn-¡p-¶-sX-´n 
-\mWv? B-Lm-Xw Ip-d-bv-¡m-\m-Wv AtÃ?

H¶mw N-e-\-\n-b-a¯nÂ h-kv-Xp-
hn-sâ P-UXzw amäm³ _-ew {]-tbm-Kn¡-
Ww F-¶v ]-d-ª-tÃm? F¦nÂ {]-tbm-
Kn¡p-¶ _-ew h-kv-XphnÂ D-f-hm¡p-¶ 
^-e-s¯-¡p-dn-¨m-Wv cïmw N-e-\-\nb-aw 
{]-Xn-]m-Zn-¡p-¶Xv.

H-cp h-kv-Xp-hn-ep-ïmIp-¶ B-¡-
hy-Xym-k-¯n-sâ \nc-¡v AXnÂ {]-tbm-
Kn-¡p¶ A-k-´p-en-X _m-ly-_-e-¯n-\v 
B-\p-]m-Xn-I-am-bn-cn-¡pw. CXm-Wv \yq«-
sâ cïmw N-e-\-\n-baw.

B-¡-hy-Xymkw mv - mu. 
	 u B-Zy-{]-th-Khpw
	 v A-´y-{]-th-Khpw BWv.
C-Xn-sâ amä-¯nsâ \n-c-¡m-Wv _ew. 
AY-hm bq-Wn-äv k-a-b-¯n-epïm-b B-¡-
hy-Xymkw.

F R

= m

         F¶-Xv XzcWw ‘a’ B-WtÃm

F R ma
F = ma F¶pw ]-dbmw

mv - mu
t

(        )v - u
t

v - u
t
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cïmw Ne-\w {]-kv-Xm-hn-¨p-I-gn-
ª-t¸mgmWv B-cm-Wv _-ew {]-tbm-Kn-
¡p¶-Xv F-¶-Xn-te--¡v Nn-´n-¡p-¶Xv. 
tdm-Un-ep-Å hm-l-\-s¯ \-ap-¡v _-ew 
{]-tbm-Kn-¨v X-Ån\o¡mw. F¶mÂ  
]m-bÂ ]n-Sn-¨ ]m-dtaÂ \nt¶m sF-kv 
]m-fnbnÂ\nt¶m hkv-Xp¡-sf X-Ån-\o-
¡m-\mIp-tam? \mw X-d-bn-eq-sS  \-S-¡p¶-
Xv {i-²n¨mÂ a-\-Ên-emIpw \mw `q-an-sb 
]n-d-tIm-«v ImÂ-sIm-ïv X-Åp-I-bmWv. ̀ q-an 
Xp-eyhpw F-XnÀ-Zn-i-bn-epw \½nÂ _-ew 
{]-tbm-Kn-¡pw. Cu _-e-¯m-em-Wv \mw 
ap-t¶m-«v \o-§p-¶Xv. `q-an {]-tbm-Kn¡p-¶ 
_-ew Xp-eyhpw hn-]-co-X-Zn-i-bn-ep-am-sW-
¦nepw A-h cïpw c-ïv h-kv-Xp-¡-fn-em-b-
Xp-sIm-ïv \nÀ-ho-cy-s¸-«v t]m-Ip-¶nÃ.

G-sXm-cp _e¯n\pw Xp-eyhpw hn-
]-co-Xhpw B-b H-cp _e-a-pïv. C-Xm-Wv 
\yq«-sâ aq¶mw N-e-\-\n-baw.

tXm-Wn ]n-t¶m-«p-t]m-Ip¶p.
• 	 sP-äv hn-am-\-§Ä NqSm-b hm-XI-

§Ä D-¶-X-th-K¯nÂ X-Ån-s¡m-ïv  
ap-t¶m-«p-t]m-Ip¶p.

• 	 sh-Sn-bp-ï ap-t¶m-«p-t]m-Ip-¶ Ah-k-
c-¯nÂ tXm-¡nÂ {]-Xn_-ew A-\p-`-h-
s¸-Sp¶p.

{]-Ir-Xn-bn-se _e§Ä

\-ap-¡p-Npäpw G-sXÃmw X-cw 
_-e-§-fm-Wv A-\p-`-h-s¸-Sp-¶Xv? sX§nÂ 
\n-¶v tX-§ F-´p-sIm-ïv Xm-sg ho-gp¶p? 
`q-Kp-cp--Xzm-IÀ-j-W-_ew, kq-cy-\p-Npäpw 
{Kl-§Ä \n-b-{´n-Xam-b th-K¯nÂ 
I-d-§p¶-Xv Kp-cp-Xzm-IÀ-j-W_-ewsIm-
ïmWv. Im-´n-I-_ew, ssh-Zyp-X-_ew,  
bm-{´n-I-_ew, LÀ-jW-_ew, hn-
kvI-kv _ew, sIm-ln-j³ _
ew, A-Uv-ln-j³ _ew, \yq-¢n-bÀ  
_-ew XpS-§n \-ap-¡p-Npäpw [m-cm-fw _e-
§Ä {]-hÀ-¯n-¡p-¶pïv.

LÀ-j-W_ew
H-cp   {]-X-e-̄ n-\p-   ap-I-fn-eq-sS   a-säm-cp  

{]X-ew X-Ån\o-¡p-t¼mÄ N-e-\-s¯ 
F-XnÀ-¡p-¶-X-c¯nÂ B {]-X-e-§Ä-¡n-
SbnÂ H-cp _-ew A-\p-`-h-s¸-Spw. C-Xm-Wv 
LÀ-j-W-_ew. LÀ-j-W-¯n-\p-Imc-Ww 
{]-X-e-§Ä-¡n-S-bn-se ]-cp-]-cp-¯Xpw 
IqÀ-¯Xpw Ip-gn-bp-Å-Xpam-b `m-K-§-fm-
sW-¶v kq-£v-a-\n-co-£-W-¯n-eq-sS a-\-
Ên-em¡m³ I-gn-bpw.

H -cpIn -tem - {Kmw 
am-kp-Å H-cp h-kv-Xp-
hn-s\ kv-{]nw-Kv {Xm
knÂ Xq-¡n-t\m¡q. C-\n 
a-säm-cp kv-{]nw-Kv {Xm-
kv Iq-Sn sIm-fp-¯n-bn-«v 
Nn-{X-¯n-te-Xp-t]m-se 
h-¨p-sIm-ïv c-ïv {Xm-kp-
I-fn-sebpw A-¦\-§Ä 
t\m¡q. c-ïnepw Hmtcm 
In-tem-{Kmw X-s¶-b-tÃ 
Im-Wn-¡p-¶Xv. H-¶n-sâ 
{]-Xn-_-e-am-Wv c-ïm-a-
t¯XnÂ Im-Wp-¶Xv.
aq¶mw N-e-\-\n-b-a-¯n-
sâ Nn-e {]m- tbmKn-I 
A-\p-`-h§Ä t\m¡q.

• 	 tXm-WnbnÂ\n-¶v I-c-
bn-te--¡v Nm-Sp-t¼mÄ 
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LÀj-WwsIm-ïv tZm-j-§-fpw {]-tbm-P-\-§-fp-ap-sï-¶v a-\-Ên-em-¡mw.

LÀj-Ww Iq-«m\pw Ip-d-bv-¡m\pw 
amÀ-K-§-fpïv. km³-Uv-t]-¸À D-]-tbm-Kn-
¡p-¶Xpw Hm-«-¡mÀ kv-ss]-Iv-kv D-]-tbm-
Kn-¡p-¶Xpw LÀj-Ww Iq-Sm-\mWv.
LÀj-Ww Ip-d-bv-¡m-\p-Å amÀK§Ä
• 	 {]-Xe-§Ä an-\p-k-s¸-Sp-¯p-I

• 	 Iym-cw-t_mÀUnÂ ]u-UÀ C-Sp¶p

• 	 ssk-¡n-fn-\pw X-¿Â-sa-jo-\n\pw 
F-®-bn-Sp¶p

•	 _-b-dnw-Kp-IÄ D-]-tbm-Kn-¡p¶p

• 	 [m-cm-tc-Jn-X-am-¡p¶p (hn-am\w, tXm-
Wn Ch t]mse)

LÀj-Ww Ip-d-bv-¡m-\p-]-tbm-

LÀj-WwsIm-ïp-Å tZmj§Ä LÀj-Ww sIm-ïp-Å {]-tbm-P\§Ä

b-{´-`m-K-§Ä-¡v tX-bv-am\w h-kv-Xp¡-sf ]n-Sn¡m³ I-gn-bp¶p

C-Ô-\-s¨e-hv Iq-Sp-¶p X-d-bn-eq-sS \-S¡m³ I-gn-bp¶p

Nq-Sp-ïm-Ip¶p hm-l-\-§Ä-¡v X-d-bn-eq-sS HmSm³ I-gn-bp¶p

th-Kw Ip-d-bp-¶p t{_-¡p-IÄ D-]-tbm-Kn¨v Nen¡p-¶  
hm-l\§Ä \nÀ¯m³ I-gn-bp-¶p

Kn¡p-¶ {Zm-h-I§-sf kv-t\-lI-§Ä 
(eq-{_n-¡âpIÄ) F-¶m-Wv hn-fn-¡p-¶Xv. 
DZm: F-©n³-Hm-bnÂ, B-hW-s¡-® ap-
X-emb-h. J-c-cq-]-¯n-ep-Å kv-t\-l-I-am-
Wv {Km-ss^äv. {Zm-h-I-]-Se-§Ä X-½nepw 
LÀ-j-W_-ew A-\p-`-h-s¸-Sm-dpïv. a-s®-
® t]m-se F-fp-¸¯nÂ tX³ H-gp-InÃ-
tÃm? tX-\n-\v LÀj-Ww Iq-Sp-XÂ A-\p-
`-h-s¸-Sp-¶-XpsIm-ïmWv. {Zm-h-I-§-fn-se 
LÀ-j-W-¯n-s\ hn-kv-tIm-kn-än F-¶m-
Wv ]-d-bp-¶Xv. hn-kv-tIm-kn-än IqSn-b {Zm-
hI-§Ä hn-kvI-kv {Zm-hI-§Ä F-¶-dn-
b-s¸-Spw. DZm: tX³, s\¿v, Hm-bn-epIÄ. 
Nq-Sm-¡p-t¼mÄ C-h-bp-sS hn-kv-tIm-kn-än 
Ip-d-bp-¶-Xm-bn Im-Wmw.

]T\t\«§Ä

• 	 A-h-ew-_-I h-kv-Xp-hn-s\ B-kv-]-Z-am-¡n H-cp h-kv-Xp-hn-sâ Øm-\w Xp-
SÀ-¨-bm-bn am-dn-s¡m-ïn-cn-¡p-¶-Xm-Wv Ne-\w F-¶v hn-i-Zo-I-cn¡m³ I-gn-
bp¶p.

• 	 k-©-cn-¨ Zq-chpw Øm-\m-´-chpw X-½n-ep-Å hy-Xym-kw Xn-cn-¨-dn-bp¶p.
• 	 kZn-i A-f-hp-IÄ¡pw AZn-i A-f-hp-IÄ¡pw hn-i-Zo-Ic-Ww \Â-Im\pw 

D-Zm-l-cW-§Ä I-sï-¯m\pw I-gn-bp¶p.
• 	 bq-Wn-äv k-a-b¯nÂ k-©-cn¡p-¶ Zq-c-am-Wv th-Kw F-¶v I-sï-¯m-\pw 

e-Lp-KWn-X {]-iv\-§Ä \nÀ-[mc-Ww sN-¿m\pw I-gn-bp¶p.
• 	 {]-th-Khpw th-Khpw X-½n-ep-Å hy-Xym-kw hn-i-Zo-I-cn¡m³ I-gn-bp¶p.
• 	 Xzc-Ww F-s´-¶v hn-i-Zo-I-cn-¡m\pw Xzc-Ww I-W-¡m-¡m-\p-Å e-Lp-
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KWn-X{]-iv\-§Ä \nÀ-²mc-Ww sN-¿m\pw I-gn-bp¶p.
• 	 N-e-\ k-a-hm-Iy-§Ä hn-i-Z-am¡m³ I-gn-bp¶p.
•	 _-e-¯n-\v \nÀ-hN-\w cq-]o-I-cn¡m³ I-gn-bp¶p.
• 	 P-U-Xz-¯n-\v \nÀ-hN-\w cq-]o-I-cn-¡m\pw D-Zm-l-cW-§Ä I-sï-¯m\pw 

I-gn-bp¶p.
• 	 B-¡w I-W-¡m¡m³ I-gn-bp¶p.
•	 \yq«-sâ N-e-\\n-ba-§Ä {]-kv-Xm-hn¡m³ I-gn-bp¶p.
• 	 aq¶mw N-e-\\n-b-a-¯n-\v D-Zm-l-cW-§Ä I-sï¯m³ I-gn-bp¶p.
• 	 LÀ-j-W-¯n-\p-Imc-Ww hn-i-Z-am-¡m\pw LÀj-Ww sIm-ïp-Å {]-tbm-P-\-

§fpw tZm-j-§fpw hn-i-Zo-I-cn-¡m\pw I-gn-bp¶p.
• 	 LÀj-Ww Ip-d-bv-¡m-\p-Å amÀK-§Ä hn-i-Z-am¡m³ I-gn-bp¶p.
• 	 hn-kv-tIm-kn-än F-s´¶pw hn-kv-tIm-kn-än IqSn-b {Zm-hI-§Ä G-sX¶pw  

I--sï¯m³ I-gn-bp¶p.

1. 	\-ap-¡p-Np-äp-ap-Å sI-«n-S-§fpw a-c-§fpw
	 (a) \n-Ý-em-h-Ø-bn-em-sW-¶v ]-d-bp-¶-sX-t¸m-gmWv.
	 (b) N-e-\m-h-Ø-bn-em-sW-¶v ]-d-bm-\p-Å km[y-X F-´mWv? hn-i-Z-am-¡p-I.
2. 	ta-tem-s«-dn-ª IÃv 5 ao-äÀ D-b-c-¯n-se-¯n Xn-cn-¨v ssI¿nÂ F-¯n F-¦nÂ,
	 (a) IÃv k-©-cn-¨ Zq-cw F{X?
	 (b) IÃn-\pïm-b Øm-\m´-cw F{X?
3. 	Nph-sS sIm-Sp-¯ A-f-hpI-sf k-Zn-iw, A-Zn-iw F-¶v ]-«n-I-s¸-Sp-¯pI.
	 k-abw, {]-thKw, hym-]vXw, thmÄ«v, Xz-cWw, thKw, Øm-\m´-cw
4. 	4 m/s th-K¯nÂ k-©-cn¡p-¶ HcmÄ H-cpIn-tem-ao-äÀ k-©-cn¡m³ 

F-Sp¡p-¶ ka-bw I-W-¡m-¡p-I.
5. 	100 m Hm-Sn-sb¯m³ 12 s F-Sp¡p-¶ B-fp-sS i-cmi-cn th-Kw I-W-¡m-¡p-I.
6. 	

	 Nn-{X¯nÂ HcmÄ A apXÂ D h-sc k-©-cn-¨ Zq-chpw A-Xn-s\-Sp-¯ k-a-b
	 hpw tc-J-s¸-Sp-¯n-bn-cn-¡p¶p.
	 (a) A-bm-fp-sS i-cmi-cn th-Kw F{X?

D

8 m

5 m

7 m

18 m

4 s

2 s

3 s

A

B C

hn-e-bn-cp¯mw
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	 (b) A-bm-fp-sS {]-th-Kw I-W-¡m-¡p-I.
7. 	8 m/s {]-th-K¯nÂ k-©-cn¡p-¶ hml-\w t{_-¡p-IÄ D-]-tbm-

Kn¨v 2 s sIm-ïv \n-Ý-e-am-¡n F¦nÂ Xzc-Ww I-W-¡m-¡p-I.
8.	  v2 = u2 + 2 as. Cu k-a-hm-Iy-¯n-se Hmtcm A-£-chpw F-´n-s\ kq-

Nn-¸n-¡p¶p.

	 v =

	 u =

	 a =

	 s =

9. 	P-UXzw F-¶m-se-s´-¶v hn-i-Z-am-¡p-I. P-U-Xz-¯n-\v c-ïp-Zm-l-
cW-§Ä F-gp-Xp-I.

10.	8 kg am-kp-Å H-cp tjm-«v-]p«v 2 m/s {]-th-K¯nÂ k-©-cn-¡p-t¼mgpw 
\n-Ý-e-am-bn-cn-¡p-t¼m-gp-ap-Å B¡-§Ä I-W-¡m-¡p-I.

11.	\yq«-sâ cïmw N-e-\-\nb-aw {]-kv-Xm-hn-¡p-I. Cu \n-b-a-a-\p-k-cn¨v 
F = ma F¶- \n-K-a-\-¯n-se-¯n-t¨-cp-¶-sX-§s\?

12.	\n-Xy-Po-hn-X¯nÂ aq¶mw N-e-\-\n-b-a-¯n-sâ {]m-tbmKn-I ^-e-
§Ä 3 F-®w F-gp-Xp-I.

13.	LÀj-WwsIm-ïp-Å {]-tbm-P\-§Ä G-h?
14.	LÀj-WwIp-d-bv-¡m-\p-Å amÀK-§Ä G-h?
15.	hn-kv-tIm-kn-än F-¶-Xp-sIm-ïv F-´m-WÀ-°-am-¡p-¶Xv?
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tIcf¯nse hnhn[ 
Xcw hml\§sf¡pdn¨v 
H¶mtem-Nn¨p t\m¡q. 
F{Xb[nIw Xc§fpïv? 
ssk¡nÄ, Imfhïn, tam-
t«mÀ ssk¡nÄ, ImÀ, _
kv, h©n, t_m«v, slentIm 
]väÀ, hnam\§Ä, km[m 
cW s{Sbn³, sat{Sm 
s{Sbn³ F¶n§s\ Cu 
enÌv C\nbpw \o«m³ 
Ignbpw. CsXÃmw {]hÀ 
¯n¡Wsa¦nÂ DuÀPw 
thWw. Chbn-seÃmw  D-]-
tbm-Kn¡p-¶ DuÀ-P-t{km-
X-Êp-I-sf-¡p-dn-¨v \n-§Ä 
Nn-´n-¨n-«p-tïm? ImdpI 
fpsS ImcysaSp¯mÂ  
t]mepw CÔ\ambn s]
t{Smfpw Uokepw D] 
tbmKn¡p¶hbv¡p ]pd 
ta FÂ.]n.Pn., sshZypXn 
F¶nhsbms¡ D]tbm 
Kn¡p¶hbpw \½psS 
\m«nepïv. CXpt]msebp 
Å hnhn[ DuÀPt{km 
XÊpIsf Ipdn¨pw Ah 

F§s\ \Ã coXnbnÂ D]tbm-
Kn¡Wsa¶Xns\ kw_Ôn¨pw Cu 
A[ymb¯nÂ \ap¡v NÀ¨ sN¿mw.

 ap³-Im-es¯ At]£n¨v  
Ct¸mÄ DuÀPmhiy§Ä IqSnhcnI 
bmWv. AXn\mÂ DuÀP t{kmXÊpIÄ 
D]tbmKn¡pt¼mÄ Gsd {i² Bh 
iyamWv.

CÔ\-§Ä
\nb{´nXambn I¯n¡pt¼mÄ 

\Ã tXmXnÂ DuÀPw Xcp¶ hkv 
Xp¡sfbmWv CÔ\§Ä F¶v 
]dbp¶Xv. \ap¡v Gähpw ]
cnNnXamb Hcp CÔ\amWv hn-
dIv. tIcf¯nÂ ]e hoSpIfnepw  
]mNI¯n\mbpw shÅw NqSm¡m\m 
bpw hndIv D]tbmKn¡p¶p. hSt¡ 
C´y³ kwØm\§fnÂ DW¡¨m-
WIhpw IÂ¡cnbpsams¡ hoSpI 
fnÂ D]tbmKn¡mdpïv. ]ïpIm 
e¯v FÃm hoSpIfnepw Xs¶  
]mNI¯n\v hndIv, Nnc«, DW§nb 
Hme XpS§nb hkvXp¡Ä BWv D]
tbmKn¨ncp¶Xv. F¶mÂ Ct¸mÄ  
FÂ.]n.Pn (Kymkv), _tbm-Kymkv 
F¶nhbpw ]mNI¯n\mbn hym]
Iambn D]tbmKn¨phcp¶p. Chbv¡v 
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Hmtcm¶n\pw AhbptSXmb KpW§fpw  
tZmj§fpapïv. Dïm¡m³ Ffp¸w,  
sNehv Ipdhv, {Kma{]tZi§fnse e`yX 
F¶sXms¡ hndISp¸nsâ ta·IfmWv. 
AtXkabw Ipdª tXmXnepÅ aen\o 
IcWw, ]mNIw sN¿m\pÅ Ffp¸w, 
thKw, Ffp¸¯nÂ Xo I¯n¡p¶Xn 

\pw NqSv \nb{´n¡p¶Xn\papÅ kuI-
cyw XpS§nbh Kymkv ASp¸nsâ ta·Ifm-
Wv. ChnsS kqNn¸n¡m¯ t\«§fpw 
tIm«§fpw cïpXcw ]mNIcoXn-IÄ¡p 
apïv. Ah NÀ¨ sNbvXv Hcp ]«nI 
bm¡p-I.
Isï¯pI

CÔ\§Ä t\-«§Ä tIm«§Ä

hnd-Iv

FÂ.]n.Pn. (Kymkv)

ASp¸pIfpsS £aX

CÔ\w I¯p¶Xphgn e`yamIp¶ DuÀP¯nsâ F{X 
`mKw \ap¡v {]tbmP\s¸Sp¯m³ Ignbp¶p F¶XmWv £aX 
AYhm F^njy³kn (efficiency) F¶Xv kqNn¸n¡p¶Xv. aq¶v 
IÃph¨v Dïm¡p¶ Xcw ]gb hndISp¸pIfpsS £aX GXmïv 
]¯nsem¶mWv, AXmbXv ]¯v iXam\w. C-Xnsâ ctïm aqt¶m 
Cc«n £aXbpÅ {]tXyI Unssk\nepÅ hndISp¸pIÄ Ct¸mÄ 
e`yamWv. ChbnÂ hndIv \¶mbn I¯p¶Xp sImïpw DïmIp¶ 
hmXI§Ä ]pI¡pgeneqsS ]pdt¯¡v t]mIp¶Xn\mepw ASp 
¡fbnÂ ImÀ_¬ tamtWmIvsskUv t]mepÅ hnjhmXI§Ä 
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]c¡p¶nÃ. AXn\mÂ Ch BtcmKy¯n 
\v lm\n-I-c-aÃ. FÂ.]n.Pn (Kymkv) D]
tbmKn¡p¶ \Ãbn\w ASp¸pIÄ¡v 
GItZiw 75% £aX In«p¶p. AXmbXv 
AhbnÂ DÂ¸mZn¸n¡s¸Sp¶ NqSnsâ 
\menÂaq¶p `mKhpw ]mNI¯n\v  
{]tbmP\s¸Sp¶p.

CÔ\ hmXI-§Ä
1. FÂ.]n.Pn

]mNIhmXIw F¶p s]mXpth 
Adnbs¸Sp¶ CÔ\amWv FÂ. 
]n.Pn. enIznss^Uv s]t{Smfnbw Kym-
kv F-¶-Xnsâ Npcp¡t¸cmWv FÂ. 
]n.Pn. \½psS \m«nÂ dnss^\dnI 
fnÂ s]t{Smfpw Uokepw H-s¡ 
DÂ¸mZn¸n¡p¶Xn\v H¸w \ap¡v 
e`n¡p¶ hmXIamb s]t{Smfnbw Kym 
kns\ DbÀ¶ aÀZ¯nÂ {ZmhIam¡n 
amäpt¼mgmWv FÂ.]n.Pn e`n¡p¶Xv. 
{ZmhIcq]¯nÂ Xs¶ knenïdp 
Ifnem¡n hoSpIfnte¡pw tlm«en-
te¡psams¡ Chsb F¯n¡p¶p. 
aÀZw Ipdbpt¼mÄ AXv hmXIambn am-
dpw. s{]mt¸³, s{]m¸neo³, _yqt«bv³,  
_yq«neo³ F¶o cmkkwbpà§Ä 
hyXykvX AfhnÂ tNcp¶XmWv FÂ. 
]n.Pn. C´ybnÂ e-`y-amIp-¶ FÂ.]n.Pn.
bn-se {][m-\ LS-Iw _yq-t«bv³ BWv. 
km-[mcWKXnbnÂ AXn\v {]tXyI 
aWanÃ. GsX¦nepw ImcWhimÂ 
eo¡v sN¿pt¼mÄ Ffp¸w Adn 
bm³ thïn {]tXyI aWapÅXmb 
CussYÂ saÀ-Iym-]vä³ tNÀ¡p¶Xp-
sImïmWv AXn\v cq£KÔw ssIh-
cp¶Xv. 

2. FÂ.F³.Pn.
FÂ.F³.Pn F¶Xv t]cnÂ 

FÂ.]n.Pn. bpsS ASp¯p \nÂ¡pw 
F¦nepw kz`mh¯nÂ Gsd hyXykvX-

amWv. FÂ.F³.Pn F¶Xv enIznss^Uv 
\m¨pdÂ Kymkv F-¶-Xnsâ Npcp¡t¸cm 
Wv. \m¨pdÂ Kymkv AYhm {]IrXn 
hmXIw F¶Xv hfsc Xmgv¶ Xm] 
\neIfnÂ (-þ170 apXÂ þ120 hsc Un{Kn 
skÂjykv) am{Xta {ZmhIcq]¯nÂ 
B¡m³ Ignbq. AXpsImïv {]tXyI 
kwhn[m\§Ä D]tbmKn¨v hfsc 
Xmgv¶ Xm]\nebnÂ B¡nbmÂ am{X-
ta Chsb hmXI cq]¯nÂ\n¶p 
amän {ZmhIcq]¯nÂ B¡m³ Ign-
bq. tIcf¯nÂ FdWmIpfw PnÃbn 
Â ISÂ¯oct¯mSv ASp¯pÅ  
]pXpssh¸v F¶ Øe¯v I¸epIfnÂ 
F¯n¡p¶ FÂ.F³.Pn ss]¸pIfn-
eqsS hyhkmbimeIfnse¯n¡m\pÅ 
{]tXyI kwhn[m\w {]hÀ¯n¡p¶p.

3. kn.F³.Pn
Iw{]kvUv \m¨pdÂ Kymkv F-¶-

Xnsâ Npcp¡t¸cmWv kn.F³.Pn. CXnÂ 
{]IrXn hmXIw (\mNzdÂ Kymkv) hfsc 
DbÀ¶ aÀZ¯nÂ (A´co£aÀZ¯nsâ 
200 þ 250 Cc«n aÀZ¯nÂ) hmXIambn 
¯s¶ knenïdpIfntem {]tXyI ]m{X-
§fntem kq£n¡p¶p. C´ybnÂ ]e  
\Kc§fnepw s]mXphml\§fnÂ 
CXv CÔ\ambn D]tbmKn¡p¶p. Uo-
kent\¡mÄ sNehv IpdhmsW¶ 
Xpw I¯pt¼mgpïmIp¶ hmbp aen\o 
IcWw IpdhmsW¶Xpw C-Xnsâ 
ta·IfmWv. {]IrXnhmXI¯nse {][m 
\ LSIw aotYbv³ BWv.

4. _tbmKym-kv
\½psS hoSpIfnÂ ]mgm 

¡n¡fbp¶ `£W¯nÂ\n¶pw aäp 
ssPhmhinã§fnÂ\n¶pw ho«nÂ 
h¨pXs¶ Dïm¡mhp¶ CÔ\amWv 
_tbmKymkv. HmI-vknPsâ Akm 
¶n[y¯nÂ ssPhmhinã§sf {]tXy-
IXcw _mÎocnbbpsS {]hÀ¯\w hgn  
hnLSn¸n¨v Dïm¡p¶ aotYbv³  
t]mepÅ hmXI§Ä henb {U½pI 
fnÂ tiJcn¨v ss]¸phgn ASp¡fbn 
Â F¯n¨v AXn\p]änb _ÀWdpIÄ 
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D]tbmKn¨v I¯n¨v ]mNI¯n\v D]
tbmKn¡p¶ coXnbmWnXv. Kym-kv DÂ 
]mZn¸n¨Xn\ptijw _m¡nhcp¶ Ip-
g¼p cq]¯nepÅ hkvXp (Édn) hfam 
bpw D]tbmKn¡mw. CXv tIcf¯nÂ 
hym]Iambn {]Ncn¸nt¡ï Hcp  
coXnbmWv. KmÀ-ln-IþssP-h am-en-\y-
§Ä Np-äp-]m-Sp-I-fn-te-¡p h-en-s¨-dn-bp¶-
Xp aq-ew ]-IÀ-¨hym-[n-IÄ¡pw A-´-
co-£ a-en-\o-I-c-W-¯n\pw Im-c-W-am-Ipw. 
hy-àn-ip-NnXzw t]mse Xs¶ ]-cn-k-cip-
Nn-Xzhpw ]-cn-]m-en-t¡-ï H-¶mWv. AXp- 
]mse Cu am-en-\y§-sf {]-tbm-P-\-s¸-
Sp-¯p¶-Xv h-gn B-Zm-b-I-c-am-¡m\pw I-gn-
bpw.

_tbmKymknsâ Xs¶ Hcp {]
tXyI cq]amWv tKm_ÀKymkv. tKm 
_À F¶ lnµn hm¡nsâ AÀ°w 
NmWIsa¶mWv. _tbmKym-kv DÂ¸mZ 
\¯n\p NmWIamWv D]tbmKn¡p¶sX-
¦nÂ In«p¶ CÔ\ hmXI¯n\v tKm_
ÀKymkv F¶p ]dbp¶p. CXnÂ {][m\
ambpÅXv aotYbv³ hmXIw BWv. 
C´ybnÂ ]ebnS§fnepw CXp]tbm-

Kn¡p¶pïv. CXnÂ _m¡n hcp¶ Édn 
Irjn¡v D]tbmKn¡m³ Ignbpw. 

DuÀPm-h-iy-§Ä¡mbn \mw 
CÔ\w am{X-amWv D]-tbm-Kn-¡p-¶-Xv.- 
B[p-\nI a\p-jy³ hym]-I-ambn D]-
tbm-Kn-¡p¶ DuÀP-amWv sshZyp-Xn. 
sshZy-pXn DXv]m-Z-\-¯n-\p-]-tbm-Kn-¡p¶ 
DuÀPt{kmX-Êp-Isf ]e-Xmbn Xncn-
¡mw.

PesshZypX ]²Xn-IÄ
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tIcf¯nÂ sshZyp-Xn DÂ¸mZ 
\¯n\v B{ibn¡p¶ Hcp {][m\ ta-
JebmWv PesshZypX ]²XnIÄ. 
ChbnÂ Gähpw hepXv CSp¡n ]²Xnbm-
Wv. AhnsS henb Pekw`cWnbnÂ 
sI«n-\nÀ¯n-bncn¡p¶ Pew s]³ 
tÌm¡v ss]¸pIfneqsS Hgp¡nhn«v  
Xmsg aqeaä¯v Øm]n¨ncn¡p¶ 
sshZypXn \nebw {]-hÀ-¯n¸n-¡p¶p. CXv  
k_vtÌj\pIfneqsS hnhn[bnS§ 
fnÂ F¯n¡p¶p. CSp¡n, CSae 
bmÀ, IpänbmSn apXemb Øe§fn 
embn \ap¡v 12 h³ PesshZypX 
]²XnIfpïv. CXp IqSmsX \nch[n  
sNdnb PesshZypX ]²XnIfpw 
tIcf¯nepïv. [mcmfw ag e`yamIp-
IbmsW¦nÂ Ipdª sNehnÂ ssh 
Zyp-Xn  DÂ¸mZn¸n¡mw F¶XmWv ChbpsS 
henb t\«w. am{XhpaÃ Pew kw`cn¡m³ 
D]tbmKn¡p¶ UmapIÄ shÅs¸m¡ 
\nb{´W¯n\pw PetkN\¯n\pw D]
tbmKn¡m³ Ignbpw. F¶mÂ UmapIÄ 
Dïm¡pt¼mÄ ]pgbnse kzm`mhnI 
\oscmgp¡v XSÊs¸Spsa¶Xpw Umap 
IÄ \ndbpt¼mÄ kao]{]tZi§Ä 
shÅ¯nÂ ap§psa¶Xpw Hcp t]mcmbv-
abmWv. AXp-t]m-se Um-ap-I-fp-sS kw-`-
c-W-ti-jn-¡p ap-IfnÂ P-ew \n-dªmÂ  
]p-d-t¯-¡v H-gp-¡nhn-tS-ïn- h-cpw. s]m-Sp-
¶-s\-bp-ïmIp-¶ \o-scm-gp-¡v A-]-IS-
§Ä D-ïm-¡m-Xn-cn-¡m³ th-ï ap³-I-cp-
X-ep-IÄ F-Sp-t¡-ï-XmWv.

t^mknÂ CÔ\-§Ä
ssPhmhinã§fnÂ\n¶v hfsc 

Imes¯ hnhn[ {]{InbIÄaqew 
{]-IrXnbmÂ `qan¡SnbnÂ Dïmbn«pÅ 
CÔ\§fmWv t^mknÂ CÔ\§Ä 
F¶dnbs¸Sp¶Xv. a®nÂ\n¶pw Ipgn

s¨Sp¡p¶ {]Ir-Xn-hmXIw, IÂ¡cn,  
s]-t{Sm-fnbw F¶n-h-bmWv t^mknÂ 
DÂ¸-¶§-fnÂs]Sp-¶-h. IÂ¡-cn-bpsS 
asämcp cq]--amWv enssá-äv. PesshZypXn, 
kqcy{]Imiw, Imäv XpS§nbh ]p\
xØm-]n¡m³ km[yamb (renewable) 
XoÀ¶p t]mIm¯ DuÀPt{km XÊpIfm-
Wv. `qan-bn-se an-¡ DuÀ-Pt{km-X-Êp-I-fp-
sSbpw D-d-hn-Sw kq-cy-\mWv.

IÂ¡-cn

C´ybnse Gähpw {][m\s¸« 
DuÀPt{kmXÊv IÂ¡cnbmWv. C´ybn 
Â DÂ¸mZn¸n¡p¶ sshZypXnbpsS G 
Xmïv \menÂ aq¶v `mKhpw IÂ¡cn 
D]tbmKn¡p¶ Xm]\neb§fnÂ\n¶v 
BWv. tIcf¯nÂ C¯cw sshZyp-Xn 
DÂ¸mZ\w CsÃ¦nepw \½psS AbÂ 
kwØm\-§fnÂ\n¶v C¯c¯nÂ 
DÂ¸mZn¸n¡p¶ sshZypXn \½Ä 
hm§p¶pïv. C¯cw Xm]\neb§fnÂ 
IÂ¡cn I¯n¨v In«p¶ NqSpsImïv 
shÅw Xnf¸n¨v D¶X aÀ-Z-¯n-epÅ 
Bhnbp-ïm-¡p¶p. B BhnsImïv 
F³Pn³ {]hÀ¯n¸n¡p¶p. AXp]
tbmKn¨v ssU\mtam {]hÀ¯n-¸n¨mWv 
sshZypXn Dïm¡p¶Xv. henb Xm]\n 
eb§fn Â h³tXmXnÂ IÂ¡cn Bhiy 
amWv. DZmlcWambn Xangv\m«nse 
Xq¯p¡pSnbnÂ Xm]\nebw {]hÀ 
¯n¸n¡m³ Hmtcm hÀjhpw 50 e£w 
S¬ IÂ¡cn thWw. CXv temdnbn-
tem s{Sbn\ntem sImïphcnI Ffp¸ 
aÃm¯Xn\mÂ I¸Â hgnbmWv 
Xq¯p¡pSnbnÂ F¯n¡p¶Xv. CXnsâ 
hensbmcp `mKhpw C´ybnse IÂ¡cn 
J\nIfnÂ\n¶mWv. Ipsd hntZi¯p\n 
¶pw Cd¡paXn sN¿p¶papïv.

IÂ¡cn \neb§fpsS Hcp 
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KpWw Ah D]tbmKn¨v cm{Xnbpw ]
Iepw th\enepw agbnepw Hs¡ ssh 
Zyp-Xn DÂ¸mZn¸n¡mw F¶XmWv. {]
[m\ tZmjw IÂ¡cn I¯pt¼mÄ 
DïmIp¶ ImÀ_¬ ssU-HmIv 
sskUv A´co£¯nÂ {IamXoXam 
bn hÀ[n¡p¶Xv BtKmfXm]\¯n\v 
ImcWamIp¶psh¶XmWv. D]tbm-
Kn¡pt¼mÄ XoÀ¶pt]mIp¶ hkvXp 
hmbXn\mÂ CXphgnbpÅ DuÀ-tPmÂ 
¸mZ\w Ømbn Bbn«pÅXÃ. AtX-
kabw, C´ybnse ]e kwØm\§fn 
epw h³tXmXnepÅ IÂ¡cn \nt£ 
]w Dsï¶Xn\mÂ \½Ä Iptd-¡mew 
IqSn C¯cw ]²XnIfpambn apt¶m«p 
t]mIm\mWv km[yX ImWp¶Xv.  
C´ybnÂ QmÀJÞv, HUoj, 
O¯okvKUv, ]Ýna _wKmÄ, a[y{]
tZiv, sXe¦m\, almcm{ã F¶o 
kwØm\§fnÂ IÂ¡cn e`yamWv. 
IÂ¡cnbpsS Hcp XmWcq]amb en-
Kvss\äv Xangv\mSv, cmPØm³, KpPdm 
¯v F¶o kwØm\§fnÂ e`yam-
Wv. Xangv\m«nse s\bvthenbnÂ 3000 

saKmhm«v tijnbpÅ DuÀP\nebw 
{]hÀ¯n¡p¶Xv AhnsS e`yamb  
enKvss\äv D]tbmKn¨mWv. tIcf¯nÂ 
ImbwIpf¯p-Å Xmt]mÀP\nebw {]
hÀ¯n¡p¶Xv ]pd¯p\n¶p sImïp
hcp¶ \m^v-X F¶ {ZmhI 
cq]¯nepÅ CÔ\w D]tbmKn¨mWv.  
\m^v-X s]-t{Sm-fn-b-s¯ kw-kv-I-cn-¡p-
t¼mÄ e-`n¡p-¶ H-cp C-Ô-\-amWv.

s]t{SmÄ, UokÂ, as®®

`qanbnÂ\n¶v Ipgns¨Sp¡p¶ 
{IqtUmbnens\ dnss^\dnIfnÂ kwk-v 
Icn¨v Dïm¡p-¶ DÂ¸¶§fnÂ s]Sp 
¶hbmWv s]t{SmÄ, UokÂ, a-s®®, 
FÂ.]n.Pn. XpS§nbh. C´ybnÂ tdm 
Uv KXmKX¯n\v Gähpw IqSpXÂ D]
tbmKn¡p¶ CÔ\§Ä s]t{Smfpw 
Uokepw BIp¶p. tIc-f¯nÂ Xs¶ 
HcptImSnbne[nIw hml\§Ä Cu 
CÔ\§Ä D]tbmKn¨v HmSp¶pïv. 
tIcf¯nÂ FdWmIpfw PnÃbnÂ 
ØnXnsN¿p¶ sIm¨n dnss^\dnbnÂ 
HcphÀjw GXmïv HcptImSn S¬ Akw 
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k-vIrX F® kwk-vIcn¡p¶p.
aäp t^mknÂ CÔ\§sf t]m 

se s]t{Smfnbhpw D]tbmKn¡pt¼mÄ 
XoÀ¶pt]mIp¶ hkvXphmWv. AXn 
\mÂ Xs¶ C-Xnsâ D]tbmK¯nÂ anX 
Xzw BhiyamWv. _kv, s{Sbn³ XpS§nb  
s]mXpKXmKX kuIcy§Ä IqSpX-
embn D]tbmKn¡pIbmsW¦nÂ s]
t{Smfn-bw DÂ¸¶§fpsS D]tbmKw 
Ipdbv¡m³ Ignbpw. IqSmsX C¯-cw 
DÂ¸¶§Ä Dïm¡p¶ aen\oIcW 
hpw CXphgn \nb{´n¡m³ Ign-bpw.

\yq¢nbÀ DuÀ-Pw
henb \yq¢nbÊpIsf sNdp  

\yq-¢nbÊpIÄ B¡n ]nfÀ¯pt¼mÄ 
]pd¯phcp¶ DuÀPw D]tbmKn¨m-
Wv \yq¢nbÀ ]hÀtÌj\pIÄ {]
hÀ¯n¡p¶Xv. HcpIme¯v CXv hfsc 
sNehp Ipdª DuÀPw \ÂIpsa¶v 
IcpXs¸«psh¦nepw tdUntbj³  
aen\oIcW km[yXbpw henb aqe[\ 
sNehpw aqew C¶v A{X BIÀ-
jIaÃ. tIcf¯nÂ \yq¢nbÀ ]hÀ 
tÌj\pIfnÃ. F¶mÂ \½psS AbÂ 
kwØm\§fmb X-angv\m«nepw IÀWm-
SIbnepw C¯cw DuÀP\neb§Ä 
Dïv. Xangv\m«nse IÂ¸m¡¯pw Iq-
SwIpf¯pw IÀWmSIbnse ssIKbn 
epw C¯c¯nepÅ \neb§fnÂ 

sshZypXn DÂ¸mZn¸n¡p¶pïv. Cu  
\neb§fnseÃmw bptd\nbw BWv 
CÔ\ambn D]tbmKn¡p¶Xv. \yq-¢n-bÀ 
]-hÀ ¹mâp-IÄ {i-²m-]qÀ-Æw ssI-Im-
cyw sN-bv-Xn-sÃ¦nÂ h³ A]ISw D-ïm-
tb¡mw.

kutcmÀ-Pw
hfsc thK¯nÂ hfÀ¨ {]m 

]n¨p sImïncn¡p¶Xpw Gsd {]
Xymi \ÂIp¶Xpamb Hcp taJebmWv 
kqcy{]Imi¯nÂ\n¶pÅ sshZypXn 
DÂ¸mZ\w. kqcy{]Imis¯ sshZyp 
Xnbm¡n amäm³ D]tbmKn¡p¶ tkm-
fmÀ ]m\epIfpsS kmt¦XnIhnZy 
bnÂ Dïmbns¡mïncn¡p¶ ]ptcm-
KXn, hnebnepïmIp¶ Ipdhv, kÀ-¡m-
cnsâ \Ã \b§Ä CsXÃmw CXn\v 
ImcWambn«pïv.

C´ybnÂ hnhn[ kwØm\§ 
fnÂ h³ kutcmÀP ]²XnIÄ \
S¸m¡ns¡mïncn¡pIbmWv.tIcf¯n 
se Gähpw henb hnam\¯mhfamb 
s\Sp¼mtÈcn FbÀt]mÀ«nsâ {]
hÀ¯\¯n\v Bhiyamb sshZypXn 
AhnsS Øm]n¨n«pÅ kutcmÀP  
]m\epIÄ hgn Dïm¡p¶pïv.

kqcy{]Imis¯ sshZypXn 
bm¡m³ klmbn¡p¶ At\Iw tkm-
fmÀ skÃpIÄ tNÀ¯ph¨pïm¡p¶ 
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tkmfmÀ ]m\epIfmWv tkmfmÀ 
sshZypX ]²XnIfpsS {][m\`mKw.
CXnsâ hne Ignª ]¯ncp]Xp hÀ-
jambn IpdªphcnIbmWv. \Ã coXn 
bnÂ kqcy{]Imiw e`yamIpt¼mÄ Hcp 
Intemhm«v ]hÀ e`yam¡p¶ tkmfmÀ 
]m\epIÄ¡v Ct¸mÄ 40,000 cq]bnÂ 
XmsgbmWv hne. AtXkabw sshZypXn 
kw`cn¨phbv¡m³ Bhiyamb _mädn
IÄ¡v henb hne¡pdhv Dïmbn 
«nÃ. F¶mÂ CXn\pw Nne {]XnIqe 
LSI§fpïv. H¶maXmbn \Ã kqcy{]
Imiw DÅ kab¯v am{Xta \ap¡v 
sshZypXn e`n¡q. Unam³Uv A\p 
kcn¨v C-Xnsâ Afhv Ffp¸¯nÂ Iq«m 
\pw Ipdbv¡m\pw IgnbnÃ. kq£n¨ph-
bv¡m\pÅ _mädn kwhn[m\§Ä¡v 
sNehv IqSpX-emWv. 5, 6 hÀjw Ign 
bpt¼mÄ _mädn amtäïXmbpw hcpw. 
tkmfmÀ ]m\epIÄ tISpIqSmsX 20 þ 
25 hÀjw {]hÀ¯n¡psa¦nepw _mä 
dnIÄ¡v BbpÊv IpdhmsW¶Xv Hcp 
{]iv\amWv. AXn\mÂ Ct¸mÄ {]
Nmc¯nÂ h¶psImïncn¡p¶ Hcp coXn 
DÂ¸mZn¸n¡p¶ sshZypXn Ce{Înknän 
t_mÀUnsâ {KnUnte¡v \ÂIpI 
bpw BhiyapÅt¸mÄ Xncns¨Sp¡pI 
bpw sN¿pI F¶XmWv. sIm¨nbnse  
s\Sp¼mtÈcn FbÀt]mÀ«nÂ Cu coXn 
bmWv D]tbmKn¡p¶Xv.

Ignª Ipd¨p hÀj§fmbn 
kqcy{]Imi¯nÂ\n¶pw sshZypXn 
Dïm¡p¶ Imcy¯nÂ C´y henb 
]ptcmKXn ssIhcn¨n«pïv. IÀWm-
SI, B{Ô{]tZiv, cmPØm³, Xangv 
\mSv, KpPdm¯v F¶o kwØm\§Ä 
C¡mcy¯nÂ henb ]ptcmKXn ssI-
hcn¨n«pïv. ChnSps¯ ag Ipdª {]
tZi§fnÂ Ipdª hnebv¡v `qan 
e`n¡psa¶Xpw [mcmfw kqcy{]Imiw 

e`yamIpsa¶Xpw CXn\p klmbIambn 
«pïv.

kucsshZypXn¡v aäv DuÀPt{km 
XÊpIsf At]£n¨v ]e A\pIqe 
LSI§fpapïv. H¶maXmbn kqcy{]
Imi¯n\v \½Ä hne \ÂtIïXnÃ. 
cïmaXmbn AXv kqcy{]ImiapÅ 
FhnsS thWsa¦nepw e`yam¡mw. DZm-
lcWambn \Kc§fnÂ\n¶pw AIse 
bpÅ {Kma{]tZi§fnepw Häs¸«bnS§ 
fnepw Zzo]pIfnepsams¡ Ch Øm]n¡mw.  
aq¶maXmbn IÂ¡cn\neb§sf t]mse 
CXv A´co£ aen\oIcW¯n\v ImcW 
amIp¶nÃ. imkv{X kmt¦XnIhnZybnse 
]ptcmKXnbpw hn]Wnbnse aÕchpw 
ImcWw tkmfmÀ ]m\epIfpsS hne 
Ime{ItaW IpdªphcnIbmsW¶Xpw 
Cu cwK¯v t\«amWv.

CsXÃmw ]cnKWn¡pt¼mÄ 
`mhnbnÂ \ap¡v hfsc {]Xo£bpÅ 
Hcp taJebmWv kutcmÀP¯nÂ\n 
¶pÅ sshZypXn.

kutcmÀP¯nÂ \n¶pw t\cn«v 
sshZypXn Dïm¡msX Xs¶ shÅw 
NqSm¡m\pw aäpw D]tbmKn¡p¶ 
kucXm] D]IcW§fpw e`yamWv. hoSp 
IfnÂ Øm]n¡p¶ tkmfmÀ hm«À loädp 
IÄ ]IÂ kab¯v shÅw NqSm¡n 
Sm¦pIfnÂ kw`cn¡p¶p. 24 aWn¡q 
dnÂ A[nIw kabw NqtSmsS kw`cn¡m³ 
{]tXyIXcw Sm¦pIÄ¡v Ignbpw.      Cu 
Pew Ipfn¡m\pw ]mNIw sN¿m\psams¡ 
D]tbmKn¡m³ km[n-¡pw. H-cn¡Â Øm 
]n¨mÂ GXmïv Ccp]Xv hÀj¡mew CXv 
D]tbmKn¡m³ Ignbpw.

ImänÂ\n¶pw DuÀ-Pw

bmsXmcp aen\oIcWhpw CÃmsX  
DuÀPw DÂ¸mZn¸n¡mhp¶ Hcp 
amÀKamWv Im-ämSn b{´§Ä hgn 
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km[yamIp¶Xv. tIcf¯nÂ ]me¡mSv 
I©nt¡mSv C¯c¯nÂ sshZypXn 
DÂ¸mZn¸n¡p¶pïv. Xangv\m«nÂ hfsc 
henb ImämSn¸mS§Ä \nehnepïv. 
2018þse IW¡\pkcn¨v C´ybnÂ 
30,000 saKmhm«v DÂ¸mZ\tijnbpÅ 
ImämSn ]²XnIfpïv. AtXkabw 
]camh-[n ti-jn-bpsS 15 iXam\w  
\nc¡nÂ am{Xta sshZypXn DÂ 
]mZn¸n¡m³ km[n¡p¶pÅq. FÃm 
kabhpw Bhiy¯n\v Imäp In«m¯ 
XmWv CXn\p ImcWw. C¯cw ssh-
ZypX ]²XnIfpsS {][m\ \yq\Xbpw 
CXmWv. C¡mcW¯mÂ Imäns\ am{Xw 
B{ibn¨v \ap¡v Hcp sshZypX hnX-

cW kwhn[m\w km[yamhnÃ. AXn 
\mÂ ImänÂ\n¶pw sshZypXn DÂ 
¸mZn¸n¡p¶hÀ AXv sshZypXn hnX-
cW irwJebnte¡v \ÂIpIbmWv 
sN¿p¶Xv.

XncamebnÂ\n¶pw  
thentbä¯nÂ\n¶papÅ 
sshZypXn

tIcf¯n\v \Ã \of¯nepÅ 
ISÂ¯ocapïv. AhnsS ]et¸mgpw iàn
bmb XncIÄ ASn¨psImïncn¡pw. 
AXpIqSmsX thentbähpw Cd¡hpw 
]XnhmWv. CXnÂ\n¶v \ap¡v sshZypXn 
Dïm¡m³ Ignbptam? C¯c¯nÂ 
Hcp {iaw tIcf¯nÂ \S¯nbncp¶p. 
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hngnª¯n\Sp¯v XncamebnÂ\n¶v 
DuÀPw DÂ]mZn¸n¡m\pÅ {iaw ]n 
¶oSv Dt]£n¨p. DuÀP DÂ¸mZ\¯nÂ 
Dïmbncp¶ henb Gä¡pd¨nepIÄ 
Bbncp¶p AXn\v ImcWw. thsd Nne 
cmPy§fnepw Cu cwK¯v ]T\w \S¶p-
sh¦nepw CXphscbpw henb tXmXn 
Â {]Nmc¯nembn«nÃ. Nne cmPy§fn-
sems¡ thentbä þ thenbnd¡ {]Xn`m-
k§fnÂ \n¶v sshZypXn Dïm¡m\p 
Å kwhn[m\§Ä \nÀan¨n«pïv. 
F¶mÂ Ch aÕy§Ä DÄs¸sS 
bpÅ ISÂPohnIÄ¡p `ojWnbmIp¶ 
kmlNcyhpw \nehnepïv. CXp IqSmsX 
`mcn¨ sNehpw CXnsâ hym]Iamb D]
tbmK¯n\v XSÊamIp¶p.

DuÀ-Pw þ ]p\-xØm-]n¡m³ 
km[yambXpw AÃm-¯Xpw

hnhn[ DuÀPt{kmXÊpIfnÂ 
NneXv F¡met¯¡pw e`yambns¡m
ïncn¡p¶hbmWv. aäp NnehbmIs« 
D]tbmKn¡p¶tXmsS {ItaW XoÀ¶p 
t]mIp¶hbpw BWv. CXnÂ BZy 
C\¯nÂ s]Sp¶hbmWv kutcmÀPw, 

PesshZypXn, ImänÂ\n¶pÅ DuÀPw 
F¶nh. Ch D]tbmKn¡p¶XpsImïv 
XoÀ¶p t]mIp¶nÃtÃm? AtXkabw 
cïmas¯ C\¯nÂ s]Sp¶hbmWv 
{]Ir-Xn-hm-XI§Ä, IÂ-¡cn, s]t{Sm-
fnbw DÂ¸¶§Ä F¶n-h. Zie-£-¡-
W-¡n-\v hÀ-j-§Ä-¡v ap³-]v `q-an-bp-sS 
A-´À-`mK-¯v A-Is¸-« Po-h-Pme-§Ä 
D-¶-X-aÀ-Z-¯nepw Xm-]-\n-e-bnepw hm-bp-
hn-sâ A-km-¶n-[y-¯nepw cq-]m´-cw {]m- 
]n-¨p-ïm-b-Xm-Wv t^mknÂ C-Ô-\§Ä. 
A-Xn\mÂ Ch D-]-tbm-Kn-¨p-Xocp-¶ ap-d 
bnÂ ]p-\-cpÂ-¸m-Zn-¸n-¡-s¸-Sp-¶nÃ.

DuÀPt{kmXÊpIÄ
]p\-xØm-]n¡m³ km[yambXv, ]p\-x
Øm-]n¡m³ km[yaÃm¯Xv F¶n§s\ 
XcwXncn¡pI.
1. 	kutcmÀPw
2. PesshZypXn
3. 	ImänÂ\n¶pÅ DuÀPw
4. 	IÂ¡cn
5. 	s]t{SmÄ
6. UokÂ
7. 	as®®, 
8. FÂ.]n.Pn
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{Ko³ F-\À-Pnbpw  
{_u¬ F-\À-Pnbpw

]-cn-Øn-Xn--¡v lm-\n-I
-c-aÃm-¯Xpw ]p-\xØm-]n
¡m³ I-gn-bp-¶-Xpam-b DuÀ-
P - t {km -X -Êp -I -sf -bm -W v 
{Ko³ F-\³-Pn t{km-X-Êm-
bn I-W-¡m-¡n-bn-cn-¡p-¶Xv, 
ku-tcmÀPw, Imäv, Xn-c-am-e 
XpS-§n-b-h D-Zm-l-c-W-§-fm-
Wv. {_u¬ F-\À-Pn-bmI-s« 
]-cn-k-ca-en-\o-I-c-W-ap-ïm-
¡p-¶Xpw ]p-\-xØm-]n¡m³ 
I-gn-bm-¯-Xpam-b DuÀ-P-

t{km-X-Êp-I-fmWv. s]t{Sm-fnbw, IÂ-
¡cn, {]-Ir-Xn-hmX-Iw Xp-S-§n-b-h D-Zm-l-
c-W-§-fmWv.

B-[p\n-I Ime-¯v H-cp ho-Sv  
\nÀ-½n-¡p-t¼mÄ DuÀ-P D-]-t`m-K-w Ipd-
bv¡m³ F-s´Ãmw {i-²n-¡-Ww?

•	 ]-IÂ ka-bw Im-än\pw sh-fn-¨-¯n-\pw 
ssh-Zyp-Xnsb B-{i-bn-¡m¯hbmbn-
cn-¡Ww

•	 _-tbm-Kym-kv ¹mâp-IÄ Øm]n¡Ww
•	 tkmfmÀ ]m-\-epIÄ, tkmfmÀ hm-«À- 

lo-ä-dp-IÄ Øm-]n¡p-¶ Imcyw ]-cn-K-
Wn¡Ww
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hn-e-bn-cp¯mw

]T\t\«§Ä

• 	hnhn-[ A-h-Ø-bn-ep-Å C-Ô\-§Ä {]-tbm-K-¯n-ep-sï-¶v a\Ên-
em-¡p¶p. Iq-SmsX A-h Hm-tcm¶pw D-]-tbm-Kn-¡p-t¼m-gp-Å t\-«-
§fpw tIm-«-§fpw hn-i-Z-am¡m³ I-gn-bp¶p.

•	 _-tbm-Kym-kv ¹mâp-I-fp-sS ta-·-I-sf-¡p-dn-¨v hn-i-Zo-I-cn¡m³ I-gn-
bp¶p.

• 	P-essh-Zyp-X ]-²-Xn-I-fp-sS t\«-§Ä hn-i-Z-am¡m³ I-gn-bp¶p.
• 	 t^mknÂ C-Ô-\-§-fp-sS D-]-tbm-Kw \n-b-{´n-t¡-ï-Xn-sâ B-h-iy-

I-X t_m-[y-s¸-Sp¶p.
• 	 {Iq-tUm-bn-en-s\ dn-ss^-\-dn-IfnÂ kw-kv-I-cn-¨m-Wv s]-t{Sm-fpw Uo-

kepw DÂ-¸m-Zn-¸n-¡p¶-Xv F-¶v a-\-Ên-em-¡p¶p.
•	 \yq-¢n-bÀ DuÀ-Phpw ku-tcmÀ-Phpw {]-tbm-P-\-s¸-Sp¯m³ D-XIp-¶ 

D-]m-b-§-sf-¡p-dn-¨v [m-c-W ssI-h-cn-¡p¶p.
• 	Im-äv, Xn-cam-e C-h DuÀ-P-t{km-X-Êp-I-fm-Wv F-¶v Xn-cn-¨-dn-bp¶p.
• 	 {Ko³ F-\ÀPn, {_u¬ F-\À-Pn F-¶nh-sb Ip-dn-¨v [m-c-W ssI-h-

cn-¡p¶p.

1) 	A-Sp-¸p-I-fp-sS B-Ir-XnbnÂ am-äw h-cp-¯nbmÂ £-a-XbnÂ 
am-äw h-cp-¶-sX-§s\?

2) 	FÂ.]n.Pn, FÂ.F³.Pn, kn.F³.Pn C-h Xm-c-Xayw sN-bv-
Xv ]-«n-IbnÂ F-gp-XpI.

3) 	Hmtcm ho-«nepw _-tbm-Kym-kv ¹mâv \nÀ-an-¡p-¶-Xn-sâ B-h-
iy-I-X F´v?

4) 	ku-tcmÀ-Pw G-sXÃmw X-c¯nÂ {]-tbm-P-\-s¸-Sp-¯mw? 
5) 	̀ q-an-bn-se an-¡ DuÀ-P-§-fp-tSbpw {]-`-h-Øm-\w kq-cy-\m-

sW-¶p ]-d-bmw. k-aÀ-°n-¡pI.
6) 	{Ko³ F-\À-Pn¡pw {_u¬ F-\À-Pn¡pw D-Zm-l-cW-§Ä 

I-sï-¯pI.
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Xsâ Hm-t«m-bv-¡v Iq-
Sp-XÂ k-hm-cn-IÄ H-¯p-In-
«nb  Zn-h-k-am-bn-cp-¶p A¶v. 
k-t´m-j-t¯m-sS Xn-cn-¨v 
ÌmânÂ F-¯n-b-t¸mÄ ]-Xn-
hv cm-jv-{So-b NÀ-¨bnÂ\n-¶v  
hn-`n-¶-am-bn Hmt«m ss{U-
hÀamÀ Hmt«m Ìmân-\p k-ao-
]-¯p-Å kzÀ-W-¡-S-bn-se 
bpw ]-g-¡-S-bn-sebpw Xq-¡w 
t\m-¡m-\p -]-tbm-Kn¡p-¶ 
{Xm-kpIsf Ip-dn-¨p kw-km-
cn-¡p¶p. 
kp-tcjv: F-sâ-sbm-s¡ sN-
dp-¸¯nÂ km-[-\-§-Ä Xq-
¡n t\m¡m³ D-]-tbm-Kn-¨n-
cp¶-Xv C¯-cw {XmkÃ.
cmPp: A-{X Im-e-sam-
¶p-am-bn-«nÃ Cu am-äw 
D-ïm-bn-«v. Ip-d¨v hÀ-jw-
B-bn-«-tÃ DÅq. ]pXn-b  
]pXn-b km-[\-§Ä C§-
s\ C-d-§p-I-b-tÃ...
apl-½Zv: \-½p-sS ao-ädnÂ 
h-¶ am-äw t\m-¡nbmÂ  
t]msc? CeIv-t{Sm-Wn-Iv ao-ä-
dp-IÄ h-¶ntÃ? F-s´Ãm-am-

Wv C-e-Iv-t{Sm-Wn-Iv-kn-sâ h-fÀ-¨-bp-sS 
KpWsa¶p t\m-¡mw. D-]-I-c-W-§-fp-
sS IrXy-X Iq-Sp-I, h-en-¸w Ip-d-bp-I, 
hn-e Ip-d-bp-I, Kp-W-ta-· hÀ-[n¡p-I 
Xp-S-§n-b-h C-e-Iv-t{Sm-Wn-Iv-kn-sâ t\-
«-amWv.
kp-tcjv: i-cn-bm-WtÃmtSm. A-Xp-sIm-
ï-tÃ hf-sc Ir-Xy-X-tbm-sS kzÀ-Ww 
A-f¡m³ B C-e-Iv-t{Sm-Wn-Iv {Xm-kv 
D-]-tbm-Kn-¡p-¶Xv.
apl-½Zv: Rm³ Hmt«m ss{U-h-dm-Ip-

¶-Xn-\p ap³-]v Ip-d-¨p\mÄ C-Xp-am-bn 
_-Ôs¸-« tPm-en-IfnÂ GÀ-s¸-«n-cp¶p. 
C-e-Iv-t{Sm-Wn-Iv-kv F-´m-sW-¶v Fsâ 
sNdn-b A-dn-hv \n-§Ä-¡v ]-d-ªp- 
X-cmw. Zm F-sâ sam-ss_enÂ ImWp-
¶ D-]-I-cW-§Ä FÃmhcpw Im-Wp-¶p-
tïm.
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Cu D-]-I-c-W-§-fp-sS t]-cv \-ap-
s¡Ãmw A-dn-bmw. _Ä_v, ^m³, 
ss{KâÀ, em-]v-tSm]v, Snhn, sam-ss_
Ât^m¬, I-¼yq«À. i-cn-b-tÃ... F¶mÂ 
Cu D-]-I-c-W§-sf \-ap-¡v c-ïv  
{Kq-¸m-¡mw... BÀ-s¡-¦nepw ]-d-bm-tam?

tM, FÃmw I-dïnÂ {]-hÀ-
¯n-¡p-¶-h-btÃ? G-Xm-bmepw H-¶v 
{i-an¡p-I Xs¶. Snhn, sam-ss_Â, 
I-¼yq«À, em-]v-tSm-]v C-{Xbpw H-cp {Kq-
¸nepw _Ä_v, ^m³, ss{KâÀ a-säm-cp  
{Kq-¸n-epw. C-{Xbpw a-\knÂ ]d-ªp 
I-gnbpw ap-t¼X-s¶ apl-½Zv D¯-cw 
]-d-ªp-I-gn-ªp.

Snhn, sam-ss_Â, I-¼yq«À, em- 
]v-tSm-]v F¶n-h C-e-Iv-t{Sm-Wn-Iv D-]-I-c-
W-§Ä-¡v D-Zm-l-c-W-amWv.

Hm-tlm... F-¶m-¸n-s¶ _m-¡n-bp-
Å-h F-´mWv. 
apl-½Zv: ssh-Zyp-XnsIm-ïv {]-hÀ-
¯n¡p-¶ c-ïm-a-s¯ hn-`m-Kw D-]-I-c-W-
§-sf C-e-Iv-{Sn-¡Â D-]-I-cW-§Ä F-¶v 
]-d-bmw.

Hm... A-Xm-Wv \-½p-sS ÌmÀ C-e-Iv-
t{Sm-Wn-Ivkv Nn¶p C-e-Iv-{Sn-¡Â-kv F¶v 
I-S-IÄ-¡v t]À \Â-In-bXv.  
apl-½Zv: t\m¡q! C-e-Iv-{Sn-¡Â D-]-I-c-
W-§fnÂ F-s´Ãmw Dïv.
ssh-Zyp-X Nm-eI§Ä (ssh-Zyp-Xn-sb I-S-

¯n-hn-Sp¶h) Dïm-bn-cn¡pw
C³-kp-teäÀ (ssh-Zyp-Xn-sb I-S-¯n- 
hn-Sm¯h)

{]-Xn-tcm-[I§Ä (ssh-Zyp-Xn- I-S-¶p- 
t]m-Ip-t¼mÄ Nq-SmIp¶h)

F¶mÂ ssh-Zy-p-Xn-sb `m-Kn-I-am-bn 
I-S-¯n-hn-Sp-¶ ]-ZmÀ-Y-§Ä AY-hm AÀ-
²-Nm-eI-§Ä DÄs¸-Sp¯n \nÀ-an-¨n-«p-Å 
D-]-I-c-W-§-fm-Wv C-e-Iv-t{Sm-Wn-Iv D-]-I-c-
W§Ä.

cmPp: A-t¸mÄ C-e-Iv-t{Sm-Wn-Iv-kv F-¶m-
se-´mWv?

apl-½Zv: C-e-Iv-t{Sm-Wp-I-fp-sS kz-`m-h-
s¯bpw A-h-bp-sS \n-b-{´-W-s¯bpw 
Ip-dn-¨p-Å ]T-\-am-Wv C-e-Iv-t{Sm-Wn-Ivkv.

Nm-e-I-§Ä-¡v C-e-Iv-t{Sm-WpI-sf I-S¯n-
hn-Sm\pw C³-kp-te-ä-dp-IÄ-¡v C-e-Iv-
t{SmWpI-sf X-S-bm\pw am-{X-ta I-gnbq. 
F¶mÂ C-e-Iv-t{Sm-Wp-I-fp-sS {]-hm-l-s¯ 
\n-b-{´n¡m³ I-gnbp-¶ ]-ZmÀ-Y-§-fm-Wv  
AÀ-[-Nm-e-I§Ä.

cmPp: A-t¸m... C-e-Iv-t{-Sm-Wn-Iv-kn-se 
{][m-\ I-Ym-]m{Xw AÀ-[-Nm-e-I-§-fm-
WtÃ?

apl-½Zv: \-½p-sS ho-Sp-I-fn-se Snhn, Un-hn-Un 
s¹bÀ, I-¼yq-«À C-sXm-s¡ tI-SmbmÂ \-¶m 
¡m-³  sIm-Sp¡p-¶ C-e-Iv-t{Sm-Wn-Iv I-S 
bnÂ t]mbmÂ ]-e-X-c-¯n-ep-Å AÀ-
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[Nm-e-I D]-I-cW-§Ä ]-cn-N-b-s¸-Smw. 
Rm³ tPm-en sN-bv-Xncp-¶ I-SbnÂ D-ïm-
bncp-¶ tN-«-\m-Wv C-t¸mÄ B I-SbnÂ 
D-ÅXv. apl-½Zv: tXm-a-tk-«m... \½-sS 
Cu So-an-\v Ipd-¨v C-e-Iv-t{Sm-Wn-Iv-kv ]Tn-
¡-Ww... F-´m \-ap-¡v k-lm-bn-¨q-tS.
cmPp: F-Sm tXm-ta. F-s¶ Sn-hn ImWm³ 
C-\n-sb-¦nepw k-lm-bn-¡p-tam-... tU.
tXm-akv: At¿m tN-«m A-Xv Ct¸m i-cn-bm-
¡n-¯-cmw... G-Xm-bmepw tN«-sâ Sn-hn-bp-sS  
skÀ-¡o«v t_mÀ-Uv X-s¶ \-ap-s¡m-¶v 
]-cn-N-b-s¸-Smw...

A[n-I hmb-\: 

C-e-Iv-t{Sm-WpIÄ

Bä¯n-sâ \yq-¢n-b-kn-\p 
Npäpw k-Zm N-en-¨p-sIm-ïn-cn¡p-¶ 
s\-K-äo-hv NmÀ-Pp-Å IW§-fmWv 
C-e-Iv-t{Sm-Wp-IÄ. Chbv¡v H-cp 
ssl-{U-P³ B-ä-¯nsâ 1/1840 am-
kpïv. km[m-c-W K-XnbnÂ kz-X-
{´ C-e-Iv-t{Sm-Wp-I-fp-sS H-gp-¡m-Wv 
ssh-Zyp-X{]-hmlw. C-e-Iv-t{Sm-WpI-
sf b-tY-ãw \n-b-{´n-¨v ssh-Zyp-X 
{]-hm-lw km-[y-am-¡p-I-bm-Wv C-e-Iv-
t{Sm-Wn-IvknÂ \-S-¡p-¶Xv. t^mt«m 
C-e-Iv-t{Sm-Wn-Iv skÃnÂ kq-cy-{]-
Im-iw ]-Xn¡p-¶ `m-K-¯p-\n¶pw 
]-Xn-¡m-¯ `m-K-t¯-¡v D-ïmIp-¶ 
t\cn-b C-e-Iv-t{Sm¬ {]-hm-l-am-Wv 
ssh-Zyp-X DÂ-¸m-Z-\-¯n-\p k-lm-bn-
¡p-¶Xv.

 apl-½Zv: Zm. Cu skÀ-¡o-«n-se hy-Xy-
kv-X B-Ir-Xn-bn-ep-Å L-SI-§Ä a-\-
Ên-em-I-W-sa¦nÂ F-sâ sam-ss_enÂ 
ImWp-¶ Nn{Xw hn-i-Z-am-sbm-¶v Im-Wmw. 
A-t¸mÄ Im-cy-§Ä Iq-Sp-XÂ hy-à-am-
hpw.
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apl-½Zv: C-\n tXm-a-tk-«³ Cu L-S-I-§-
fp-sS D-]-tbm-Kw hn-i-Z-am-¡n-¯-cpw.
tXm-akv: H-cp kÀ-¡o«n-se ssh-Zyp-X 
{]-hm-l-s¯ X-S-k-s¸-Sp-¯n AY-hm 
{]-Xn-tcm-[n-¨v ssh-Zyp-Xn B-h-iy-¯n-\-\p-
k-cn-¨v am{Xw I-S-¯n-hnSp-¶ D-]-I-c-W-am-
Wv {]-Xn-tcm-[Iw. Cu em-]v-tSm¸nÂ B 
Nn-{X-sam-¶v h-ep-Xm-bn Im-Wn-¨v- sIm-Sp¡v.

apl-½Zv: Snhn, I-¼yq«À, sam-ss_Â  

t]m-ep-Å D-]-I-c-W-§fn--se he-n-b kÀ-
¡o«nÂ [m-cm-fw e-Lp skÀ-¡o«p-IÄ 
D-ïv. C-h-bm-Wv iÐw, Nn{Xw XpS-§n 
hy-Xykv-X L-S-I§-sf kq-£v-a-am-bn \n-b-
{´n-¡p-¶Xv. A-Xn-\m-bn ssh-Zyp-Xn-bp-sS 
Af-hv hy-Xym-k-s¸-Sp¯m³ am-{X-ta \-ap-
¡v I-gnbq.
kp-tcjv: A-Xp i-cn, Hmtcm L-S-I-
§Ä¡pw B-h-iyam-b Id-ïv hy-Xy-kv-X-
am-Wv... At¸m {]-Xn-tcm-[-¯n-sâ A-fhpw 
hy-Xy-kv-X-am-bn-cn-¡pw... 
 tXm-akv: {]-Xn-tcm-[-¯n-sâ H-cä-¯v 
ImWp-¶ \n-d-ap-Å h-c-IÄ (I-fÀ -tImUv) 
t\m-¡n \-ap-¡v Hm-tcm¶pw F-{X-t¯m-fw 
ssh-Zyp-Xn-sb {]-Xn-tcm-[n-¡pw F-¶v a-\-
Ên-em¡mw. dkn-Ì-dp-Isf kzÀWw AsÃ-
¦-nÂ shÅn hc hcp¶ coXn-bn-Â ]n 
Sn-¡-Ww. CS-Xp-`m-K-¯p ImWp¶ aq¶p-h-
c-I-fnÂ BZy-s¯ 2 F®w kwJy-Ifpw 
aq¶m-as¯ hc ]qPy-§-fp-sS F®-t¯ 
bpw kqNn-¸n-¡p-¶p. shÅn, kzÀW hc-
IÄ hyXn-bm-\-t¯-bpw (tolerance)kqNn-¸n-
¡p-¶p.

B
Black

B
Brown

R
Red

O
Orange

Y
Yellow

G
Gray

B
Blue

V
Violet

G
Green

W
White

0 1 2 3 4 5 6 7 8 9



CeIv-t{Sm-Wn-Ivkv 105

tIc-fw-kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n

CXn-s\ I-fÀ tIm-sU-¶v ]-d-bpw.
tXm-akv: ^m-\p-I-fn-se ]-g-bIm-e d-Kp-te-
ä-dp-IfnÂ ^m-\n-sâ th-K-X ssh-Zyp-Xn-bp-
sS A-f-hv \n-b-{´n-¨v hy-Xym-k-s¸-Sp-¯m-
dpïv.
cmPp: F-\n-¡-dn-bmw, B sd-Kp-te-ädnÂ 
sXm-Sp-t¼mÄ \Ã Nq-Sv A-\p-`-h-s¸-Sm-
dpïv.
tXm-akv: {]-Xn-tcm-[-I-¯n-eq-sS ssh-Zyp-
Xn I-S-¶p-t]m-Ip-t¼mÄ ssh-Zyp-tXmÀ-
Öw Xm-t]mÀP-am-bn am-dn-bm-Wv ssh-Zyp-
Xn \n-b-{´n-¡-s¸-Sp-¶-Xv.
cmPp: As¸m ssh-Zyp-Xn \-ã-s¸-SntÃ.
apl-½Zv: Dw... H-cp skÀ-¡o-«n-te-¡v B-h-
iyam-b ssh-Zyp-Xn am{Xw I-S-¯n-hnSm³ 
skÀ-¡o«nÂ {]-Xn-tcm-[w L-Sn-¸n-¡Ww. 
A-Xv a-\-Ên-embn. F¶mÂ Cu ssh-Zyp-
Xn-sb \n-b-{´n¡m³ F-¶v ]-d-ª-tÃm. 
A-Xv F-§-s\ B-bn-cn-¡pw.
tXm-a-kv: H-cp    {]-Xn-tcm-[-I-̄ n-eq-sS    ssh-Zyp-
Xn I-S-¯n-hn-Sp-t¼mÄ \nÝn-X ssh-Zyp-Xn  
Xm-]cq-]¯nÂ \-ã-s¸-Sp-¯n-bm-Wv ssh-
Zyp-Xn-bp-sS Af-hv Ip-d-bv-¡p-¶Xv.
kp-tcjv: Hm-tlm... A-§-s\-sb¦nÂ ssh-
Zyp-Xn ]m-gm-hp-I-bm-W-tÃm...

tXm-akv: cm-Pp A-®³ ]-dª-Xv i-cn-bm-
Wv. F¶mÂ C³-U-Î-dn-\v H-cp ]-cn-an-Xn-bp-
ïv. AXv AC bnÂ am-{X-ta {]-hÀ-¯n¡q.
tXm-akv: Hcp AC kÀ-¡o«nÂ \n-c´-
cw ssh-Zyp-Xn-bp-sS Znibv-¡v am-äw 
D-ïm-Ip¶p. C¯-cw skÀ-¡o«nÂ H-cp 
tkm-fn-t\m-bn-Uv L-Sn-¸n¨mÂ tkm-fn-
t\m-bn-Un-sâ I-gn-hn-\-\p-k-cn-¨v Cu  
am-ä-s¯ F-XnÀ¡pw AY-hm ssh-Zyp-Xn-
bp-sS ap-t¼m-«p-Å H-gp-¡n-s\ X-S-bpw.
apl-½Zv: skÂ-^v C³U-£³ h-gn ssh-
Zyp-X{]-hm-lw X-S-Ê-s¸-Sp-¯p-¶-Xn\mÂ 
ssh-Zyp-Xn Xm-]cq-]¯nÂ \-ã-s¸-Sp-¶nÃ.
cmPp: tXma-tk F-sâ Sn-hn-¡v F-´m-Wv 
{]-iv\w?
tXm-akv: A-tXm? A-Xv sd-În-^bÀ kÀ-
¡o«n-sâ {]-iv-\-am-bn-cp¶p.
cmPp: sd-În-^btdm? hen-b sNe-hv h-cp-
tam?
tXm-akv: t]-Sn-¡-ï tN-«m ctïm aqt¶m 
cq-] hn-e-bp-Å U-tbm-Uv No-¯bm-b-Xm-
Wv {]-iv\w.
cmPp: lm-hq... c-£-s¸«p. H-cp Imcyw 
tNm-Zn-¡s«. Cu U-tbm-Uv F-¶ LS-
Iw sd-În-^-bÀ skÀ-¡o«nÂ F§-s\ 
{]-hÀ-¯n-¡p-¶p F-¶-dn-ªmÂ sIm-Åm-
am-bn-cp¶p.
tXm-akv: AC sb DC  bm¡p-¶ {]-hÀ-¯-
\-am-Wv sd-În-^n-t¡j³.
cmPp: \-½p-sS F-en-an-t\-ädnÂ \-S¡p-¶ 
{]-hÀ-¯-\hpw C-XtÃ.
tXm-a-kv: i-cn-bmWv. Zm Cu kÀ¡o«nÂ 
L-Sn-¸n-¨n-cn¡p-¶ _Ä-_n-te¡v AC  I-S-
¯n-hn«mÂ F-´m-bn-cn¡pw kw-`-hn-¡pI? 
DC I-S-¯n-hn-«m-tem?
cmPp: F´m-bmepw {]-Im-in-¡p-a-tÃm? 
Zn-i amdp-¶ ssh-Zyp-Xn-bmWv AC F-¶-tÃ 
]-d-ªXv. A-§-s\-bmbmÂ AC  t{kmX-
kp-ambn _Ôn-¸n-¡p-t¼mÄ  _Ä-_n-eq-
sS ssh-Zyp-Xn C-S-hn«v C-cp Zn-i-I-fn-eq-

tXm-a-kv: F¶mÂ ssh-Zyp-X\-ãw 
D-ïm-Im-sX X-s¶ ssh-Zyp-Xn-bp-sS 
Af-hv H-cp kÀ-¡o«nÂ \n-b-{´n¡m³ 
I-gnbp-¶ D-]-I-c-W-am-Wv Cu em-]v- 
tSm¸nÂ Im-Wp-¶Xv.
C³U-ÎÀ F-¶m-Wn-Xn-sâ t]cv.
cmPp: {]-Xn-tcm-[-Ihpw   C³-U-Îdpw   H-tc     tPm-
en-bm-Wv sN-¿p-¶-sX¦nÂ G-sX-¦nepw H-¶v  
t]mtc.

C³UÎÀ
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sSbpw {]-th-in-¡pw. F¶mÂ DC H-cp 
Zn-ibnÂ am{Xw {]-h-ln-¡pw.
tXm-akv: Xn-I¨pw i-cn... Zm Cu skÀ-
¡o«p-I-fn-eq-sS-bp-Å ssh-Zyp-X{]-hm-
lZn-i kq-Nn-¸n-¨n-cn¡p-¶ Nn{Xw t\m¡q.

cmPp: AC bnepw DC bnepw _Ä-_v {]-hÀ-

¯n-¡p-¶p-ï-tÃm. ]n-s¶ F-´n-\mWv AC 
sb DC B-¡p-¶Xv?
tXm-a-kv: Nne D-]-I-cW§Ä DC bnÂ 
am{Xw {]-hÀ-¯n-¡p-¶-h-bmWv. DZm: I 
¼yq«À, td-Un-tbm, Snhn.
cmPp: slm A-§-s\-bm-Wv Im-cy-sa¦nÂ 
Cu AC F-§-s\-bm-Wv sd-În-^n-bÀ kÀ-
¡o«nÂ DC bm-bn am-dp-¶Xv.
tXm-akv: ]-d-bmw... Hcp DC kÀ-¡o«v 
D-]-tbm-Kn-¨v U-tbm-Un-sâ {]-hÀ¯-
\w BZyw a-\-Ên-em-¡n-bm-te sd-În-
^n-t¡-j³ \-¶m-bn a-\-Ên-em-Iq. Zm 
C-¡mWp-¶ _m-ädn, _Ä_v, kzn¨v,  
I-W-În-Mv h-bÀ F¶n-h D-]-tbm-Kn-¨v Cu 
_Ä-_v {]-Im-in-¸n-¡m-tam...
cmPp: ]n-s¶-´m... C-sXm-s¡ \-½-sf-{X 
sN-bv-Xn-cn-¡p¶p.
 cmPp: i-cn... Zm _Ä-_v {]-Im-in-¨-tÃm.

tXm-akv: Cu sam-ss_enÂ ImWp-¶ Nn{Xw 
A t]m-se-b-tÃ \-½Ä C-t¸mÄ sNbv-X  
skÀ-¡o«v {I-ao-I-cn-¨sX-¶v t\m-¡q... C-\n 
Nn{Xw B t\m-¡q... skÀ-¡o«n-s\ {]-Xo-I§Ä  
D-]-tbm-Kn-¨v h-c-¨-XmWv. {]-XoI-§Ä D-]-tbm-Kn-¨mWv 
skÀ-¡o«p-IÄ hcbv¡m-dp-ÅXv.
tXm-akv: \-½Ä C-t¸mÄ sN-bvX-Xv Hcp DC skÀ-¡o«m-
Wv. Cu DC skÀ-¡o«nÂ Zm Cu U-tbm-Uv H-¶v IW-
Îv sN-¿m-tam...
cmPp: Zm C-Xm-W-tÃ U-tbmUv? C-sX-´m Cu U-tbm-
Un-sâ H-cp`mK-¯v H-cp sh-Å hc?
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tXm-akv: A-Xv U-tbm-Un-\v P, N `m-K-§-
fpïv. U-tbm-Un-s\ Zm             Cu 
{]-Xo-Iw D-]-tbm-Kn-¨v h-cbv-¡mw. Zm Cu 
shÅn-hc AsÃ-¦nÂ Dcp-«n-h-¨n-cn-¡p-¶ 
`mK-amWv N `mKw U-tbm-Un-sâ P, N `mK-
§Ä Xncn-¨-dn-ª-tÃm?
cmPp skÀ-¡o«nÂ U-tbm-Uv L-Sn-¸n-
¡p¶p. _Ä-_v {]-Im-in-¡p-¶n-sÃ-¶p Im-
Wp¶p.
cmPp: F´p-]än, _Ä-_v {]-Im-in-¡p-¶nÃ-
tÃm?
tXm-akv: (skÀ-¡o«v \n-co-£n¨v;) cm-Pp-
th. U-tbm-Uv H-¶v Xn-cn-¨p L-Sn-¸nt¨.
cmPp: Hmt¡, Ct¸m i-cn-bmbn.

Zm Cu ImWp-¶ Nn-{X-§Ä H-¶v 
Xm-c-Xayw sN-bv-Xv t\m¡q. F-´v hy-Xym-
k-am-Wv ImWm³ I-gn-bp-¶-sX-¶v ]-d-bm-
tam?

cmPp: t\m-¡-t«... Mm... Zm H-¶m-a-t¯ 
XnÂ h-¨XnÂ\n-¶v hn-]-co-X-am-bm-Wv 
c-ïm-a-t¯XnÂ U-tbm-Uv L-Sn-¸n-¨n-cn-
¡p-¶-Xv. F\n-¡p ]än-b A_-²w C-t±-l-
¯n\pw ]-än-.
tXm-akv: i-cn-bmWv. Nn{Xw A Â skÃn-sâ 
t]m-kn-äo-hv ta-J-e   U-tbm-Un-sâ   P bpambpw  
_-Ôn-¨n-cn-¡p-¶p. F¶mÂ Nn{Xw B Â 
skÃn-sâ t]m-kn-äo-hv ta-J-e U-tbm-Un-sâ  
N \pam-bn-«mWv _-Ôn-¨n-cn-¡p-¶Xv.
cmPp: H-¶m-a-s¯ skÀ-¡o«n-se _Ä-_v 
{]-Im-in-¡p-¶pïtÃm?. F-¶mÂ c-ïm-
a-s¯ _Ä-_v {]-Im-in-¡p-¶nÃ.
tXm-akv: F´m-bn-cn¡pw Im-cWw?
cmPp: H-¶m-a-s¯ kÀ-¡o«nÂ ssh-Zyp-Xn 
{]-h-ln-¨p. c-ïm-a-s¯ skÀ-¡o«nÂ ssh-
Zyp-Xn {]-h-ln-¨nÃ.
tXm-akv: i-cn-bmWv.

skÀ-¡o-«n-eq-sS ssh-Zyp-Xn {]-h-ln¡-¯-¡ X-c¯nÂ U-tbm-Un-sâ  
P `mKw _m-ä-dn-bp-sS t]m-kn-äo-hn-t\mSpw N `mKw _m-ä-dn-bp-sS  
s\-K-äo-hn-t\mSpw _-Ôn-¸n-¡p-¶-Xm-Wv t^mÀ-th-Uv _-b-knMv.

skÀ-¡o-«n-Â U-tbm-Un-sâ N `mKw _m-ä-dn-bp-sS t]m-kn-äohpam-bpw 
P `mKw _m-ä-dn-bp-sS s\-K-äohpam-bpw _-Ôn-¸n-¡p-¶-Xm-Wv 

dn-th-gv-kv _-b-knMv. Ct¸mÄ kÀ¡o-«n-eqsS sshZypXn {]h-ln-¡p-¶n-Ã.

cmPp: C-Xp-h-scbpw AC F§s\ DC bmIpw F-¶v ]-d-ªnÃ.

tXm-akv: i-cn... AC bp-sS kz-`m-hw t\-c-t¯ I-ï-tÃm?
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cmPp: ssh-Zyp-Xn C-S-hn-«v C-cp-Zn-i-I-fn-eq-
sS-bpw k-©-cn-¡p¶p.
tXm-akv: i-cn-bmWv. ssh-Zyp-Xn H-gpIp-¶ Zn-
i  \n-c´-cw  am-dp-¶p-sh¦nÂ A-Xn-\À-°w  
H-¶n-S-hn«v AC bp-sS t]m-kn-äo-hv `m-Kw am-
dp-¶p F-¶mWv. A-§-s\-bmbmÂ,

sam-ss_enÂ Im-Wp-¶-Xp-t]m-se 
ssh-Zyp-Xn {]-hm-lw A-\p-h-Zn¨mÂ skÀ-
¡o«nÂ F-´v ^-ew D-ïm-Ip-sa-¶v t\m-
¡m-tam?
tXm-akv: C-hn-sS thmÄ-t«-Pv Ip-d-ª 
ssh-Zyp-Xn-¡p-th-ïn \-½Ä ¹KnÂ t\-cn-
«v skÀ-¡o-«v L-Sn-¸n-¡m-sX H-cp sÌ-]v 
Uu¬ {Sm³-kv-t^m-aÀ D-]-tbm-Kn-¨v Cu 
skÀ-¡o-«v ]qÀ-¯n-bm-¡n-bXnse ssh-Zyp-
X{]-hm-lw t\m-¡pI.

cmPp: BZyw H-cph-i-¯p\n-¶p-Å ssh-Zyp-
Xn U-tbm-Uv,  _Ä-_v  F-¶n-h-bn-eq-sS  
a-dp-`mK-¯v F-¯p-¶p. AÂ-¸-k-a-b-
t¯-¡v ssh-Zyp-X{]-hm-lw Im-Wp-
¶nÃ. ho-ïpw BZyw I-ï Zn-ibnÂ 

ssh-Zyp-Xn {]-h-ln-¡p¶p. Xp-SÀ-¶v 
ssh-Zyp-X{]-hm-lw Im-Wp-¶nÃ. Cu  
{]-{In-b Xp-S-cp¶p.
tXm-akv: A-tX C-t¸mÄ ssh-Zyp-Xn H-cp 
Zn-ibnÂ am{Xw H-gp-Ip¶p. AYhm AC 
ssh-ZypXn DC B-bn amdn. F¶mÂ Cu 
DC Xp-SÀ-¨-bm-b-XÃ F¶p \mw Iïp. 
A-Xn\mÂ Cu {]-{Inb-sb lm-^v th-hv 
sd-În-^n-t¡-j³ F-¶p ]-d-bp¶p.
cmPp: A-t¸mÄ H-cp U-tbm-Uv D-]-tbm-Kn¨v 
AC sb DC bm-¡p-¶-Xn-s\ lm-^v th-hv 
sd-În-^n-t¡-j-s\-¶p ]-d-bp-¶p AtÃ?
tXm-a-kv: AsX.
cmPp: C-S-X-S-hnÃm-sX H-cp Zn-ibnÂ am{Xw 
ssh-Zyp-Xn I-S-¯n-hnSm³ km-[n-¡n-tÃ?
tXm-akv: XoÀ-¨-bm-bpw A-Xn-\v C-tX skÀ-
¡o«nÂ c-ïv U-tbm-Uv D-]-tbm-Kn¨mÂ 
aXn. A-Xn-s\-bm-Wv ^pÄ th-hv sd-În-^n-
t¡-j³ F-¶v ]-d-bp-¶Xv.

AC ssh-Zyp-Xn-bp-sS {Km^v

lm-^v th-hv sd-În-^n-t¡-j³ ^-e-am-bn 
D-ïmIp-¶ ssh-Zyp-Xn-bp-sS {Km^v

^pÄ th-hv sd-În-^n-t¡-j³ ^-e-am-bn 
D-ïmIp-¶ ssh-Zyp-Xn-bp-sS {Km^v
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cmPp: sd-În-^n-t¡-j-\p-th-ïn-bÃm-sX 
U-tbm-Up-IÄ a-sä-´-ns\¦nepw thïn 
D-]-tbm-Kn-¡m-dp-tïm.
tXm-akv: Nn-e {]-tXy-IX-cw U-tbm-Up-
I-fn-eq-sS ssh-Zyp-Xn {]-h-ln-¡p-t¼mÄ 
{]-Im-iw ]p-d-s¸-Sp-hn-¡p¶p. C¯-cw 
U-tbm-Up-I-fm-Wv sse-äv F-an-änw-Kv U-tbm-
Uv AYhm LED.
cmPp: A-Xp sIm-Åm-a-tÃm. \-½-fn-t¸mÄ 
[m-cm-f-am-bn D-]-tbm-Kn¡p¶ LED IÄ 
U-tbm-Um-tWm.
tXm-akv: A-tX-t¶... Cu LED ]-cn-tim-[n-
¡q F-¶n-«v Cu _-«¬ skÂ D-]-tbm-
Kn¨v LED {]-Im-in-¸n¡q.

cmPp: C-Xv {]-Im-in-¡p-¶nÃ-tÃm... tkmdn, 
Xn-cn-¨p L-Sn-¸n-¨p t\m-¡mw. 

Ct¸m Imcyw a-\-Ên-embn. \-½p-sS 
_bkn-§mWv (t^mÀ-thUv, dn-th-gvkv) 
hnÃ³ A-tÃ...
tXm-akv: Zm LED bn-se c-ïv Im-ep-IfnÂ 
H-¶v \o-fw Iq-Sn-bXpw cïm-a-t¯Xv \o-fw 
Ip-d-ª-Xp-amWv. \o-fw Iq-Snb-Xv t]m-kn-
äo-hv `m-K-amWv.

Zm  Cu   t{SbnÂ   In-S¡p-¶  sNdn-b km-
[-\-§Ä¡pw \-½p-sS U-tbm-Un-s\-t¸m-se  

c-k-I-cam-b D-]-tbm-Kw D-ïm-Ip-atÃm, 
AtÃ?
tXm-akv: XoÀ-¨-bm-bpw.

C³UÎÀ, U-tbmUv, {]-Xn-tcm[-
Iw XpS§nbh-sb¡p-dn-¨v \n-§Ä Ip-td 
Im-cy-§Ä a-\-Ên-em-¡n-b-tÃm? C-\n I-¸m-
kn-ä-dn-t\bpw {Sm³-kn-Ì-dn-t\bpw Ip-dn-¨v 
\-ap-¡p a-\-Ên-em-¡mw.
tXm-akv: C-e-Iv-t{Sm-Wn-Iv-kn-\v H-cp 
AÛp-X in-ip-hp-apïv.
cmPp: AÛp-X in-ip-thm. A-Xv G-XmWv?
tXm-akv: C-e-Iv-t{Sm-Wn-Iv D-]-I-c-W-§-
fp-sS h-en-¸w K-Wy-am-bn Ip-dbm³ Im-c-
Wam-b Cu in-ip-hmWv {Sm³-kn-Ì-À.

Cu Im-Wp¶-Xv Nn-e {Sm³-kn-Ì-dp-I-fp-sS 
Nn-{X-amWv.
cmPp: Cu {Sm³-kn-Ì-dp-IÄ F-´n-\p-th-
ïn-bm-Wv D-]-tbm-Kn-¡p-¶Xv?
tXm-akv: {Sm³-kn-Ì-dn-\v ]-e D-]-tbm-K-§-
fpïv. C-Xn-sem-¶m-Wv Bw-¹n-^n-t¡j³. 
H-cp Bw-¹n-^-b-dn-sâ [À-aw \nÀ-h-ln¡p-¶ 
C-e-Iv-t{Sm-Wn-Iv L-S-I-am-WnXv.
cmPp: Bw-¹n^-bÀ D-]-tbm-Kn-¨m-WtÃm 
i-Ðw Iq-«p-¶Xv.
tXm-akv: A-tX... F¶mÂ Bw-¹n-^-b 
dnÂ i-Ð-aÃ ssh-Zyp-Xn-bm-Wv F-¯p-¶Xv. 
ssa-t{Im-t^mWnÂ F¯p-¶ i-Ð-s¯ 
ssh-Zyp-Xn-bm¡m³ ssa-t{Im-t^m-Wn-\v 
I-gn-bpw.
cm-Pp: A-XmtWm Bw-¹n^-bÀ {]-hÀ 
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¯n¡m³ ssh-Zyp-Xn B-h-iy-am-bn h-cp-
¶Xv.
tXm-akv: A-tX... ssa-t{Im-t^m¬ 
\-½p-sS i-Ð-s¯ ssh-Zyp-Xkv]-µ-
\§fm¡p¶p. Cu ssh-Zyp-Xn-sb Bw-
¹nss^ sN-¿p¶p. A§-s\ hcp-¶ ]
hÀ IqSn-b ssh-Zyp-Xn-sb eu-Uv kv-]o- 
¡À i-Ð-am-¡p-t¼m-gm-Wv i-Ðw D-¨-¯n-
em-Ip-¶Xv.

cmPp: Id-ïv t]m-Ip-t¼mÄ s]m-Xp-tbmK-
§Ä ]-e-t¸mgpw X-S-k-s¸-Sm-dpïv.
tXm-akv: i-cn-bm-Wv \-ap-¡v ssh-Zyp-Xn-sb 
hf-sc IqSn-b A-fhnÂ kw-`-cn-¨v h-bv-¡m-
\p-Å D-]-I-cW-§Ä CÃ.
cmPp: tÌm-td-Pv _m-ä-dnbnÂ Ip-td ssh-
Zyp-Xn- kq-£n-¨v h-bv-¡m-dpïv.
tXm-akv: i-cn-bmWv. \-½Ä I-ï I-¸m-kn-
ä-dnepw sNdn-b A-fhnÂ ssh-Zyp-Xn kw-`-
cn-¨p h-bv¡m³ km-[n-¡pw.

C-¡m-Wp-¶-Xp-t]m-se hnhn-[ X-c-¯n-
ep-Å I-¸m-kn-ä-dp-IÄ Dïv.
cmPp: _m-ä-dn-bnÂ t¹-äp-Ifpw B-kn-Up-am-
Wp-ÅXv. C-Xn-\pÅnÂ F-´m-sW-¶v tXm-
a-kn-\-dn-bm-tam?
tXm-akv: c-ïv k-am-´-c tem-lt¹-äp-IÄ-
¡n-SbnÂ G-sX-¦nepw C³-kp-teäÀ, D-Zm-
l-c-W-¯n-\v t]¸À, ssa-¡, sk-dm-an-Iv 
Xp-S-§n-b-h \n-d-¨m-Wv I-¸m-kn-äÀ \nÀ-an-
¡p-¶Xv. Ch Iq-Sm-sX C-e-Iv-t{Sm-sse-än-Iv 
I-¸m-kn-ä-dp-Ifpw \n-e-hn-epïv. ssh-Zyp-X 
NmÀ-Pv kw-`-cn-¨p-h-bv-¡m-\p-Å I-¸m-kn-än 
DÅ-XpsIm-ïv CXn-s\ I-¸m-kn-äÀ F-¶p 
]-d-bp¶p.

k-¦oÀ-W C-e-Iv-t{Sm-Wn-Iv skÀ-
¡o«p-I-fnÂ d-knÌÀ, I-¸m-knäÀ, {Sm³-
knÌÀ, U-tbm-Uv Xp-S-§n-b-h A-t\-
Im-bn-cw ap-XÂ tIm-Sn-¡-W-¡n-\v h-sc 
D-]-tbm-Kn-t¡-ïn h-cpw. H-cp sNdn-b AÀ-
[-Nm-e-I-]m-fnbnÂ C¯-cw tIm-Sn-¡-W-
¡n-\v L-S-I-§-fp-sS [À-aw \nÀ-h-ln-¡p-¶ 
kÀ-¡o«v cq-]-s¸-Sp-¯n-bn-«p-ïv. C¯-
cw kw-hn-[m-\-s¯ Câ-t{Kä-Uv skÀ-
¡o«v Nn¸v AY-hm sF.kn. Nn¸v F-¶p 
]-d-bp¶p.

I-¼yq-«-dp-I-fn-se i3, i5, i7 Xp-S§n-b  
t{]m-k-k-dp-IÄ Câ-t{Kä-Uv skÀ-¡o«mWv. 
cm-Pp: C-e-Iv-t{Sm-Wn-Iv-kv C-¯-c¯nÂ  
]p-tcm-K-an¨mÂ D-]-I-c-W-§-fp-sS h-ep¸w 
C-\nbpw Ip-d-bp-a-tÃm...
tXm-akv: i-cn-bmWv. h-kv-Xp-¡-fp-sS h-ep-
¸w K-Wy-am-bn Ip-d-bv¡m³ C-¶v I-gn-bpw. 
A-Xn-\m-bn am-{Xw D-Å im-kv-{X-im-J-bm-
Wv \mt\m sS-Iv-t\m-fPn.
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"hf-sc sN-dpXv' F-¶-Xm-Wv 
\mt\m F-¶ hm¡v kqNn-¸n-
¡p-¶Xv. 1 nm apXÂ 100 nm 
h-sc h-en--¸-ap-Å IW-§Ä 
D-]-tbm-K-s¸-Sp-¯n ]pXn-b 

]-ZmÀ°-§Ä \mt\m 
sS-Iv-t\mf-Pn D-]-tbm-Kn-¨v 

\nÀ-an-¡p¶p.

Hcp \m-t\m-ao-äÀ F-{X sN-dp-Xm-
sW-¶-dn-bm-tam? H-cp anÃn-ao-ä-dn-sâ B-bn-
c-¯n-sem-cp `m-K-am-Wv H-cp ssa-t{Im-aoäÀ. 
ssa-t{Im-ao-ä-dn-sâ B-bn-c-¯n-sem-cp `m-K-
am-Wv H-cp \m-t\m-aoäÀ (1mm = 10-9m)
cmPp: C-t¸mÄ I-eym-W jq-«nw-Kp-IfnÂ 
D-]-tbm-Kn¡p-¶ sNdn-b sl-en-t¡m-]v-äÀ 
t]m-ep-Å Iym-a-d H-cp A-Ûp-Xw Xs¶.
tXm-akv: A-Xn-s\ t{Um¬ F-¶m-Wv hn-
fn-¡p-¶Xv. ]-d¡p-¶ tdm-t_m-«p-I-fm-Wv 
t{Um-WpIÄ. Pn.]n.Fkv. (GPS) kw-hn-[m-
\w {]tbm-P-\-s¸-Sp¯p-¶ {]-tXy-I tkm-
^v-äv-sh-bÀ D-]-tbm-Kn-¨v C-Xn-s\ \n-b-{´n-
¡mw.
 tXm-akv: H-¶n-e-[n-Iw I-¼yq-«-dp-IÄ, 
kv-amÀ-«v t^m-Wp-IÄ F-¶n-h-bv-¡v 
h-bÀ- _-Ôtam knw ImÀ-tUm Iq-Sm-sX 
CâÀ-s\äv, H-cp \nÝn-X ]-cn-[n-¡pÅnÂ 
e-`y-am-Ip¶-Xv I-ïn-«p-ïm-Ip-a-tÃm.
cmPp: A-tX, \-½p-sS d-bnÂ-th tÌ-j\n 
Â kuP\y CâÀ-s\-äv IW-£³ In-«m-
dpïv. Nn-e ho-Sp-I-fnepw Ct¸m C-Xv km-
[m-c-W-am-Wv.
tXm-akv: A-sX... C-sX-§-s\-bm-sW-¶-dn-
bm-tam?

kp-tcjv: A-Xv sshss^ A-tÃ?
tXm-akv: h-b-dp-I-fp-sS k-lm-b-anÃm-sX 
td-Untbm X-cwK-§Ä D-]-tbm-Kn-¨v hn-h-c-
ss¡-am-äw km-[y-am¡p-¶ kw-hn-[m-\-am-
Wv WiFi AY-hm h-bÀ-se-kv ^n-Un-enän.
cmPp: C-e-Iv-t{Sm-Wn-Iv-kn-sâ h-fÀ-¨ a-\p-
jy-s\ F-{X-am{Xw k-lm-bn-¡p-¶p F-¶v 
Nn-´n¨mÂ Xo-cnÃ, A-tÃ?
ap-l-½Zv: A-sX... XoÀ-¨-bm-bpw. \nÀ 
anX_p²n (artificial intelligence) {]-I-Sn-¸n-
¡p-¶ tdm-t_m-«pIÄ C-¶v a-\p-jy-Po-hn-
Xs¯ k-lm-bn¡m³ Xp-S§n. Nn-In-Õm-
cw-K-¯p-t]mepw C¯-cw I-¼yq-«-dp-IÄ 
D-]-tbm-Kn¡m³ Xp-S§n.
tXm-akv: i-cn-bm-Wv. ]t£, Zm F-sâ Cu 
C-e-Iv-t{Sm-Wn-Iv I-S-bp-sS ]p-d-Ip-hi-¯v  
h-¶p-t\m-¡q.
kp-tcjv: F-´m-bn-Xv... ]-g-b Snhn, I-¼yq 
«À, Un-hn-Un s¹-bÀ FÃmw Iq-sS H-cp 
B-{In-¡-S-bp-sS a-«p-ï-tÃm. C-sX-´m 
C-§-s\.
tXm-akv: ]-dbmw, C-e-Iv-t{Sm-Wn-Iv-kn-
sâ h-fÀ-¨-bp-sS H-cp a-dp-]p-d-am-WnXv. 
B-[p-\n-Iam-b D-]-I-cW-§Ä D-ïm-hp-I 
bpw D-]-Ic-W-§-fp-sS hn-e Ip-d-bp-Ibpw 
sN¿p-¶ Cu Im-e-L-«¯nÂ ap³-Im-e-
§-fn-se t]m-se D-]-I-cW-§Ä ]-c-amh-
[n D-]-tbm-Kn¡p-¶ {]h-W-X Ip-d-ªp 
h-cp¶p. D-t]-£n-¡-s¸Sp-¶ C-e-Iv-t{Sm-
Wn-Iv D-]-I-c-W§-sf Cþam-en-\y-sa-¶v 
]-d-bp¶p. CXnÂ a-\p-jy-\v tZm-j-^-e-ap-
f-hm¡p-¶ A-t\-Iw ]-ZmÀ°-§Ä A-S-
§n-bn-cn-¡p-¶p.

B-[p\n-I km-t¦-Xn-Ih-nZy {]-tbm-
P-\-I-c-am-bn¯-s¶ Xocm³ Cþam-en 
\yw im-kv-{Xo-b-am-bn kw-kv-I-cn-¡Ww.  
]pXn-b X-eap-d A-Xn-\m-bn ap-¶n-«n-d-
§Ww.
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]T\t\«§Ä
• 	 ssh-Zyp-Xn D-]-tbm-Kn-¨p {]-hÀ-¯n¡p-¶ D-]-I-c-W-§fnÂ C-e-Iv-{Sn-Iv D-]-I-c-W-

§fpw C-e-Iv-t{Sm-Wn-Iv D-]-I-c-W-§fpw D-ïv F-¶v Xn-cn-¨-dn-bp¶p.

• 	 ssh-Zyp-Xn I-S-¯n-hn-Sp-¶-Xn-sâ A-Sn-Øm-\¯nÂ ]-ZmÀ-°§-sf Nm-e-I§Ä, 
C³-kp-teäÀ, AÀ-[Nm-eI-§Ä F-¶n§-s\ X-cw-Xn-cn-¨n-«p-sï-¶v Xn-cn-¨-dn-
bp¶p.

• 	 H-cp sd-În-^-b-dn-sâ {]-hÀ¯-\w hn-i-Z-am-¡m³ I-gn-bp¶p.

• 	 C-e-Iv-t{Sm-Wn-Iv L-S-I§-sf Xn-cn-¨-dn-bm\pw NnÓ-§Ä D-]-tbm-Kn-¨v skÀ-¡o-
«nÂ h-c-bv-¡m\pw I-gn-bp¶p.

• 	 Bw¹n^n-t¡-j³ km-[y-am-¡p-¶-Xn-\v {Sm³-kn-ÌÀ D-]-tbm-Kn-¡p-¶p F-¶v hn-i-
Z-am¡m³ I-gn-bp¶p.

• 	 sshss^ F-´m-sW-¶pw A-Xn-sâ {]-hÀ¯-\w hn-i-Z-am-¡m\pw I-gn-bp¶p.

 

1) 	C-e-Iv-t{Sm-Wn-Iv F-¶-Xp-sIm-ïv F-´m-Wv hn-h-£n-¡p-¶Xv?

2) 	AÀ-[Nm-eI-§Ä F-¶-Xp-sIm-ïv F-´m-WÀ-°-am-¡p-¶Xv?

3) 	              sd-kn-Ì³-kv I-W-¡m-¡pI.

4) 	C³-U-Î³-kn-\v {]m-tbmKn-I \nÀ-hN-\w tc-J-s¸-Sp-¯q.

5) 	H-cp sd-În^-bÀ skÀ-¡o«-v hc-¨v `mK-§Ä tc-J-s¸-Sp¯q.

6) 	AC sb DC bm-¡n am-äp¶-Xv {Km-^n-I-am-bn Nn-{Xo-I-cn¡q.

7) 	tNÀ-s¯-gpXp-I

8)	\mt\m sS-Iv-t\m-f-Pn-bp-sS ta·-IÄ F-s´Ãmw?

9) 	ssh-ss^-bp-sS D-]-tbm-K-sa´v?
Xp-SÀ-{]-hÀ-¯\§Ä

• 	 H-cp sd-În^-bÀ \nÀ-an-¨v {]-hÀ-¯n-¸n-¡p-I.

A B

C³UÎÀ

{Sm³-kn-ÌÀ

U-tbmUv

I-¸m-knäÀ

hn-e-bn-cp¯mw
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