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15. Cu Nn{Xw {i²n¡pI.

 
			 i)  X - Y bpsS t]cp ]dbpI      
			 ii) ChbpsS [À½§Ä F´mWv ?

16. �	hrjW§Ä DZcAdbv¡pshfnbnÂ hrjWk©nbnÂ ØnXnsN¿p¶p. ImcWw XcpI  

17. 	DbÀ¶Xcw P´p¡fnÂ BWnt\bpw s]®nt\bpw  ZznXnb ssewKnI  kz`mhw 		

	F¶dnbs¸Sp¶ Nne_mlye£W§fmÂ Xncn¨dnbm³ Ignbpw. a\pjycnÂ BWntâbpw 

s]®ntâbpw Nne kz`mh§fpsS ]«nI X¿mdm¡pI. 

18. 	]pw_oP¯nepw AÞ¯nepw GIKpWnX (n) t{ImatkmapIÄ ImWp¶p. ImcWw 	

	XcpI. 

19. 	hfcp¶{`qWw ¹mkâbneqsS A½bpambn _Ôs¸«ncn¡p¶p. ¹mkâbpsS [À½w 		

kqNn¸n¡pI. 

20. a\pjycnÂ KÀ`Imew 9 amk§Ä BWv. CXns\ aq¶p ss{Xamkambn hn`Pn¨ncn¡p¶p. 

{]Yass{Xamk¯nÂ \S¡p¶ amä§sf ]«nIs¸Sp¯pI. 

21. A½bpsS ]mÂ Ipªn\v Hcp k¼qÀ® BlmcamWv. \n§fpsS D¯cs¯ \ymbocn¡pI. 

12. Dd¸n¡pI :  �A) �a\pjysâ Xz¡nsâ \ndw saet\msskäpIfmÂ \nÀ®bn¡p¶p.

ImcWw  :    B) kv{XobpsS Xz¡nsâ \ndw kuµcyhÀ²I hkvXp¡fmÂ amäm³ kmZv[yaÃ.

			  a) A icn B sXäv 		  b)  A sXäv B icn 

			  c) B, A bpsS hnhcWw 	 d)  B, A bpsS hnhcWw Xcp¶nÃ

13. GXmWv  icnbmbntNcm¯Xv?

Ahbh§Ä cmkmKv\n 

IÄ

1. Dan\oÀ{KÙn Sben³

2. Bamibw s]]vkn³

3. BKvt\b{KÙn kpt{Ikv 

4. PnPn\w amÄt«kv 

14. ØncoIcn¡pI. (A) Hcp tPmUn hrjW§fpsS Øm\w DZc Adbv¡¸pd v̄ hrjvWk©nbnemWv.

ImcWw : (B) ]pw_oP§Ä D≠mIm³ icotcmjvamhnt\¡mÄ Ipdª Dujvamhv BhiyamWv.

		  a) ‘A' icn ‘B' sXäv

		  b) ‘A’ bpsS hnhcWamWv ‘B'

		  c) ‘B' icn ‘A' sXäv

		  d) ‘A' bpsS hnhcWw ‘B’ Xcp¶nÃ
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22.	jUv]Z§fnÂ cq]m´cWw  \S¡pt¼mÄ L«w L«ambn AhbpsS ]pdwtXmÂ Dcn¡p¶p. 

B {]{InbbpsS t]À ]dbpI. AXnsâ {]m[m\yw kqNn¸n¡pI.

23.- I-cÄ ho¡w DÅ HcmÄ¡v sImgp¸v A[n-I-apÅ `£Ww Ign-¡m³ ]mSnÃ

	 a) ico-c-¯nsâ GXp-`m-K-amWv _m[n-¡-s¸-Sp-¶Xv

	 b) {kmh-I-¯n-tâbpw AXnse LS-I-§-fp-tSbpw t]sc-gp-XpI

	 c) {kmhIw Xmev¡m-en-I-ambn Fhn-sS-bmWv kw`-cn-¡-s¸-Sp-¶Xv

	 d) {kmh-I-¯nÂ GsX-¦nepw cmkmán Dt≠m? B{km-h-I-¯nsâ [À½w Fgp-Xp-I.

24. ico-c-¯nsâ {]Xn-tcm[ hyh-Ø-bnÂ tizX-c-àm-Wp-¡Ä (WBC)- Hcp {][m\ ]¦v hln- 
¡p-¶p.- \ym-bo-I-cn-¡pI?

25.- Hcp apdn-hp-≠m-bmÂ Ipd¨v ka-b-t¯¡v cà-{kmhw D≠m-Ip-¶p. XpSÀ¨-bmb cà-{km-
hs¯ \nÀ¯p¶ {]{In-b-bpsSbpw AXnÂ ]¦p-sIm-Åp¶ tImi-§-fp-sSbpw t]sc-gp-XpI?

26.- izmk-tIm-i-§-fnÂ hmXI hn\n-a-bw (O2, Co2) \S-¡p¶. B {]{Inb-bpsS t]sc-gpXn hnh-cn-¡pI?

27.- \m-km-c-{Ô-§-fnÂ IS-¡p¶ s]mSn-]-S-e-§Ä Npabpw Xp½epw D≠m-¡p-¶p. ImcWw XcnI?

28 a. ______________ -[-a\n HmIvkn-P-\pÅ càs¯ hln-¨p-sIm≠p t]mIp¶p

	 b. ______________ -knc HmIvkn-P-\pÅ cà-s¯ hln¨psIm≠pt]mIp¶p. F§s\?

29. tkzZ{KÙnIÄ Xm] {IaoIcW¯n\v klmbn¡p¶p. F§s\?

30.- a-[pc ]e-lm-c-§fpw tNm¡-te-äp-Ifpw Ign-¡p-¶Xv Z´-£-b-¯n\v Imc-Wam-Ip¶p? CXv 
icn-bmtWm?

31.- ]pI izmkwap«-en\v Imc-W-am-Ip-¶p.- Im-cWw XcnI?

32.- _m_p hnfÀ¨-bmÂ {]bm-k-s¸-Sp-¶p -þ Cu Ah-Ø-bnÂ Acp-W-c-àm-Wp-¡-fpsS F®w 
Ipd-hm-Wv. {][m-\-s¸« e£Ww £oW-amWv ImcWw XcnI?

hn`mKw – C
1. �	a\pjy Huckmib¯nsâ Nn{Xw X¶ncn¡p¶p. Nn{Xw ]IÀ¯n `mK§Ä ASbmf 

s¸Sp¯pI.  

a. 1 apXÂ 7 hscbpÅ hmcnsbÃpIsf ____________ F¶p ]d 

bp¶p. F´psIm≠v ?

b. 8 apXÂ 10 hscbpÅ hmcnsbÃpIÄ¡v ____________ F¶p]

dbp¶p. ImcWw XcnI 

c.  11 Dw 12 Dw hmcnsbÃpIfpsS {]tXyIXIsf  FgpXpI.  

d.  Huckmib¯nse  Ahbh§fpsS t]scgpXpI.

2. hr¡bpsS s\SpsIbpÅ tOZw

1. Nn{Xw ]IÀ¯pI.

2. A, B `mK§Ä ASbmfs¸Sp¯pI A B

3.-	A-Øn-I-fpsS [À½-§sf ]«n-I-s¸-Sp-¯pI.

4.	 -hr-¡-IÄ Pe-¯n-tâbpw D¸n-tâbpw kwXp-e-\m-h-Øsb {Iao-I-cn-¡p-¶p.-aäp [À½-§sf 
{]kvXm-hn-¡p-I.
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5.-	[-a-\n-Ifpw knc-Ifpw ico-c-¯n\v càs¯ \ÂIp¶p Ch X½n-epÅ hyXy-mks¯ 		
kqNn-¸n-¡p-I.

6.-	Xmsg sImSp-¯n-cn-¡p¶ s]«n-I-fnÂ Zl-\-hy-h-Ø-bnÂ Blmcw IS-¶p-t]m-Ip¶ coXn-	
¡-\p-k-cn¨v {Iao-I-cn-¡pI

hmb

sNdp-Ip-SÂ

{Kk\n

ae-Zzmcw

7. Xmsg-sIm-Sp-¯n-cn-¡p¶ hm¡p-Isf Xnc-sª-Sp¯v JÞn-Isb ]qÀ¯o-I-cn-¡pI

	 Acp-W-c-àm-Wp-¡Ä ___________ X«v BIr-Xn-bn-epÅ tImi-§-fm-Wv.-A-cp-W-c-àm-Wp-

¡-fpsS Nph-¸p-\n-d-¯n-\p-Im-c-Ww ___________ \-½psS ico-c-¯nÂ ___________ t\bpw 

__________ t\bpw IS-¯p-hm³ lotam t¥m_n³ klm-bn-¡p-¶p ________ Hcp L\-an.ao 

c-à-¯nÂ ___________ RBC ImWp¶p. Ch ___________ Â Dev]m-Zn-¸n-¡-s¸-Sp-¶p. RBC  
bpsS Pohn-X-Ime Af-hv ___________ C-h ___________ \in-¸n-¡-s¸-Sp¶p

	 (120 Znh-k-§Ä, 5 Zie£w, AØn-I-fpw, -lo-tam-t¥m-_n³,-I-cÄ, kv¹oK,- Hm-Ivkn-P³)

8.-	lr-Z-b-¯nÂ \n¶pw izmk-tIm-i-§-fn-te¡pw ico-c-¯nsâ aäp-`m-K-§-fn-te¡pw DÅ ]cy 

-b-\-hy-h-Ø-bpsS Nn{Xw hc-bv¡p-I, AXnÂ ]¦p-sIm-Åp¶ cà-¡p-g-ep-I-fpsS t]sc-gp-

Xp-I.

	 (a-lm-[-a-\n,- izm-k-tIm-i-[-a-\n,- A-t[m-a-lm-kn-c,- izm-k-tIm-i-kn-c)

IqSpXÂ hniZmwi§Ä¡mbn

]pkvXI§Ä:	       Manual of Zoology Vol.II - Chordata -  M.Ekambaranatha Ayyar and 
			   T.N.Ananthakrishnan, S.Viswanathan Printers and Publishers.

sh_vsskäpIÄ :  �http://www.enchantedlearning.com	  

http://www.khanacademy.org

izk-tImiw

lrZbw

ico-c-`m-K-§Ä



54

ssPh - `ua cmk 
N{Iw

3A²ymbw

$$ PeN{Iw
$$ ss\{SP³ N{Iw
$$ HmIvknP³ N{Iw



ssPh - `ua cmk N{Iw

55

3. ssPh `ua cmk N{Iw

{]mWnIfpw, kky§fpw 
X½nepÅ {]Xn{]hÀ¯\w

AssPh ]cnØnXnbv¡pw (a®v, ]md, 
hmbp, Pew) PohPme§Ä¡panSbnÂ \S 
¡p¶ aqeI§fpsStbm, kwbpà§fp 
sStbm Nm{Inb {]hmlamWv ssPh 
`ua cmk N{Iw. Cu cmk hkvXp¡sf 
PohPme§Ä D]tbmKn¡pIbpw Ah 
arXnbSbpt¼mÄ ]cnkc¯ntebv¡v Xncn 
sI kzX{´am¡pIbpw sN¿p¶p.

C§s\ AhbpsS Hcp PohnXN{Iw        
]qÀ¯oIcn¡p¶Xn\v PohnIÄ¡pw, APohn 
IÄ¡pw CSbnepÅ ]ckv]cm{ibXzw 
klmbn¡p¶p. lcnX kky§Ä DXv]m 
ZIcpw, Ahsb `£n¡p¶ P´p¡Ä D]
t`màm¡fpamWv. _mIvSocnbIfpw, IhI 
§fpw hnLmSIcmWv. Ch arXicoc§sf 
hnLSn¸n¨v cmkhkvXp¡sf kzX{´am¡p 
¶Xn\mÂ kky§Ä¡v ho≠pw D]
tbmKn¡m³ km[n¡p¶p.

]cnØnXnsb AssPh LSI§Ä hmbp, 
Pew, a®v, {]Imiw, Dujvamhv F¶nhbmWv. 
]cnØnXnbnse ssPhLSIw F¶Xv a\
pjy³ DÄs¸sSbpÅ FÃm PohPme§fpw 
tNÀ¶XmWv. Cu c≠v {][m\ LSI§fpw 
tNÀ¶XmWv Bhmk hyhØ (]cnØnXn 
hyhØ)

PohPme§fpw hmkØe¯nse 
`uXnI ]cnØnXnbpw tNÀ¶ ]cnØnXn 
k¦oÀ®XbmWv BhmkhyhØ. Po 
hnIfpw AhbpsS ]cnØnXnbpw X½n 
epÅ _Ôs¯¡pdn¨v ]Tn¡p¶ Poh 
imkv{XimJsb ]cnØnXn imkv{Xw 
(Ct¡mfPn) F¶p ]dbp¶p.

lcnXkky§Ä AYhm kz  

t]mjnIÄ BKncWw sN¿p¶ DuÀÖw 

Hcp Iq«w ]ct]mjnIÄ AYhm D]t`m 

àm¡fnÂ IqSn IS¶pt]mIp¶p. CXv 

`£WirwJe cq]oIcn¡p¶p. PohnIÄ 

izkn¡pt¼mÄ HmIvknPs\ kzoIcn ¡p 

Ibpw, ImÀ_¬ ssUHmIvsskUns\ ]pd 

¯phnSpIbpw sN¿p¶p. kky§Ä {]Im 

ikwÇjW¯nÂ Cu Co2 s\ BKncWw 

sN¿pIbpw, HmIvknPs\ A´co£¯n 

tebv¡v kzX{´am¡pIbpw sN¿p¶p. 

A§s\ kky§fpw, P´p¡fpw ]ckv]

cm{ibnIfmWv.

3.1 PeN{Iw

PohPme§Ä¡v AXymhiyambXpw ]

cnkc¯nse Hcp {][m\s¸« LSIhpamWv 

Pew. Pe¯nsâ Gähpw henb kw`c 

Wnbmb kap{Z¯nse Pew _mjv]o 

Icn¨v taLambn amdp¶p. IqSmsX \ZnIÄ, 

XSmI§Ä, Ipf§Ä F¶nhbnse Pehpw 

_mjv]oIcn¨v taLambn amdp¶p. taLw 

L\o`hn¨v agbmbn Xmtgbv¡v hogp¶p. 

agshÅw \ZnIfneqsS HgpIn Ahkm\w 

almkap{Z§fnÂ F¯nt¨cp¶p.

 ]pÃv 			    apbÂ 		     sN¶mb 		        ISph
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agtaLw

Ah£n]vXw
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taLcq]w sImÅÂ

_mjv]oIcWw

Acns¨Sp¡Â

ASnbnepÅ        

]mds¡«v

a®v

Dudnbnd§pI

Bg¯nÂ 

Dudnbnd§pI
`qKÀ`Pew

kap{Zw

kqcy³

PeN{Iw

\½psS icoc¯nsâ GItZiw aq¶nÂ 
c≠p ZmKhpw Pew sIm≠mWv \nÀ 
½n¨ncn¡p¶Xv. 

`qanbneqsS PehnXcW¯nÂ 97% 
kap{Zhpw, 2% sFkv ]mfnIfpw 1% ip² 
`qKÀ`Pehpw DÄs¸Sp¶p. 

20 an\nänÂ CSntbmSpIqSnb 
sImSp¦män\v 125,000,000 Kme³kv Pes¯ 
Xmtgm«v sIm≠phcm³ IgnhpÅXmWv. 
(Hcp Kme³ 4.5 enädn\v kaamIp¶p)

Pe¯nsâ Cu {]hmlw kky§fn 
eqsSbpw P´p¡fneqsSbpw \S¡p¶p. 
kky§Ä a®nÂ \nt¶m Pekw`cWnbnÂ 
\nt¶m Pew BKncWw sNbvXv kky 
tkzZ\w F¶ {]{InbbneqsS \ocmhn 
bpsS cq]¯nÂ A´co£¯ntebv¡v 
tNÀ¡p¶p. CXv Ahbv¡v NpäpapÅ Hcp 
kq£vaImemhØsb \nÀ®bn¡p¶XnÂ 
{][m\ ]¦v hln¡p¶p.

P´p¡Ä Pekw`cWnIfnÂ \nt¶m 
Blmc¯neqsStbm Pew DÄs¡mÅp¶p. 
Ch _mjv]oIcW¯neqsStbm, hnkÀÖ\ 
¯neqsStbm Pes¯ ]cnØnXnbntebv¡v 
kzX{´am¡p¶p. 

PohnIÄ arXnbSªv PoÀ®¡pt¼mgpw 
Pew ]cnØnXnbntebv¡v tNÀ¡s¸Sp¶p. 

F¶mÂ henb AfhnepÅ Pew 
PohnIsf IqSmsX t\cn«v ]p\xNw{IaWw 
sN¿s¸Sp¶p.

kqcysâ NqSpw, Imänsâ Ne\hpw 

kap{Z§fpsSbpw XSmI§fpsSbpw D]

cnXe¯nepÅ Pew _mjv]oIcn¡p 

¶Xn\v klmbn¡p¶p. Cu Pe_mjv]w 

A´co£¯nÂ {]thin¨v taLambn¯ocp 

Ibpw, ]n¶oSv agbpsSbpw, aªnsâbpw 

cq]¯nÂ Peambn amäs¸SpIbpw sN¿p ¶p. 

\ZnIfpw, XSmI§fpw Pe¯nsâ kw`cWn 

bmbn {]hÀ¯n¡pIbpw Ahkm\w Ch 

kap{Z§fnÂ tiJcn¡pIbpw sN¿p¶p.

3.2 ss\{SP³ N{Iw

PohPme§Ä¡v AhbpsS icoc¯nÂ 

amwkyw, \yp¢nIv A¾w F¶nh \nÀ 

½n¡m³ ss\{SP³ AXymhiyamWv. 

A´co£¯nÂ GItZiw 78% ss\{SP³ 

AS§nbn«p≠v, F¶mÂ kky§Ä¡pw 

P´p¡Ä¡pw AtamWnb Aant\m A¾w 

ss\t{Säv F¶nhbpsS cq]¯nÂ am{Xta 

D]tbmKn¡m³ km[n¡pIbpÅq. `uXnI, 

ssPh {]{InbbneqsS Chsb ]ckv]cw 

amäs¸Sp¶ {]{Inbsb ss\{SP³ N{Iw 

F¶p ]dbp¶p.  

IqSpXembn Adnbm³
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{]IrXnbnse ss\{SP³ N{Iw

ss\{SP³ N{I¯nÂ DÄs¸Sp¶h,

i.   ss\{SP³ ØncoIcWw  
ii.  ss\{SP³ kzmwioIcWw   
iii. AtamWn^nt¡j³  
iv. ss\{Sn^nt¡j³  
v.  Uoss\{Sn^nt¡j³.
 ss\{SP³ hmXIs¯ AtamWnbbpsS 

kwbpà§fm¡p¶ {]{Inbsb ss\{SP³ 
ØncoIcWw F¶p ]dbp¶p. kky§Ä¡v 
A´co£ ss\{SPs\ t\cn«v D]tbmK 
s¸Sp¯m³ IgnbpIbnÃ. ss\{SP³ Ønco 
IcW _mIvSocnbIfmb AkIvtäm_mIväÀ, 
ssdtkm_nbw, \oe]¨ BÂKIfmb 
t\mtÌm¡v, F¶nhsb kky§Ä 
B{ibn¡p¶p. Ch hmXI ss\{SPs\ 
AtamWnbw, ss\t{Säv XpS§nbhbm¡n 
amäp¶p. A´co£¯nepÅ ss\{SP³ 
an¶Â kab¯p HmIvkoIcn¡s¸«v HmIv 
sskUpIfm¡n amdpIbpw agshÅ ¯nÂ 
ebn¨v `qanbnÂ F¯nt¨cpIbpw sN¿p¶p. 
ss\{SP³ ØncoIcW _mIvSocnb 
a®nÂ ImWs¸Sp¶p. AhbnÂ NneXv ]

bdv hÀ¤§fmb ]bdv, _o³kv XpS§nb 
kky§fpsS thcpIfnepw ImWs¸Sp¶p. 
ss\{SP³ kzmwioIcWw 

kky§Ä BKncWw sN¿p¶ ss\
t{SäpIsf ImÀ_WnI kwbpà§fmb 
amwkyw, \yp¢nIv A¾wXpS§nbh                          
\nÀ½n¡m\mbn D]tbmKs¸Sp¯p¶p. k 
kyamwkt¯bpw aäp ss\{SP³ kwbp 
à§tfbpw P´p¡Ä `£n¨v Ahsb 
P´pamwky§fm¡n amäp¶p.    
AtamWn^nt¡j³ 

bqdnb, bqdnIvA¾w, AsÃ¦nÂ Atam 

Wnb F¶nhbpsS cq]¯nÂ P´pamw 

kyw ]pdt¯bv¡v hnkÀÖn¡s¸ Sp¶p. 

kky§fpw P´p¡fpw arXnbSbpt¼mÄ 

AhbpsS amwky§Ä _mIvSocnb, IhI 

§Ä XpS§nbhcpsS {]hÀ¯\^eambn 

hnLSn¨v AtamWnb Bbn amdp¶p. 

AtamWnb D≠mIp¶ Cu {]{Inbsb 

AtamWn^nt¡j³ F¶p ]dbp¶p.

ss\{SP³ N{I¯nÂ DÄs¸«ncn¡p¶ PohPme§Ä

{]hr¯n PohPme§fpsS t]cv

ss\{SP³ ØncoIcWw ssdtkm_nbw, AkIvtäm_mIväÀ, t\mkvtäm¡v

AtamWn^nt¡j³ AtamWoIcW _mIvSocnb, IhI§Ä

ss\{Sn^nt¡j³ ss\{StkmtamWkv, ss\t{Sm_mIvSÀ

Uoss\{Sn^nt¡j³ kyqtUmtamWkv

ss\{SP³ A´co£¯nÂ

kkyw P´p hnLmSIÀ

hnkÀÖ\w

arXnbSªv 

PoÀ®n¡pI

C
Ô

\
§

Ä
 

I
¯

pt
¼
mÄ

arXnbSªv 
PoÀ®n¡pI

ss\{Sn^nt¡j³

a®nepÅ ss\
{SPsâ DdhnSw

A
ta
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ImÀ_¬ N{IanÃmsX ImÀ_Wnsâ ]p\xNm{InIw \S¡p¶nÃ. XÂ^eambn 

PohPme§fpsS \ne\nÂ¸v Akm[yam¡p¶p.

ImÀ_¬ N{Iw

{]ImikwtÇjWw

\ioIcWw

izk\w

A´co£ ImÀ_¬ 

ssUHmIvsskUv

lcnXkky§Ä 
{]ImikwtÇjW¯nsâ 
klmb¯mÂ  Co2 Â \n¶v 
ImÀ_WnI kwbpà§Ä     

\nÀ½n¡p¶p\
i
oI

c
W

w

i
zk

\
w

F
c
nb

Â

`£
n¡

p¶
p

i
ne

mP
mX

 B
h
nÀ
`
mh

wkky]
ZmÀ°§sf 
P´p¡Ä 

P´pIeIfm¡n 
amäp¶p

Ncn{XmXoX Ime¯pÅ 
kky§Ä 

Iev¡cn, s]t{Smfnbw, 
{]IrXn hmXIw 
XpS§nbhbpsS 
tiJcWs¯ 
D≠m¡p¶p

ss\{Sn^nt¡j³ 

Cu {]{InbbnÂ a®nepÅ _mIvSocnbIfmb ss\t{Sm_mIvSÀ, ss\{StkmtamWkv 
F¶nh AtamWnbsb ss\t{Sämbpw, ss\ss{Sämbpw amäp¶p. Chsb kky§Ä AhbpsS 
thcpIfneqsS BKncWw sN¿s¸Sp¶p.

Uoss\{Sn^nt¡j³ 

a®nÂ kzX{´ambn hkn¡p¶ _mIvSocnbIfmb kyqtUmtamWkv a®nepÅ ss\
t{Säv AtbmWns\ \ntcmIvkoIcn¨v ss\{SP³ hmXIambn A´co£¯ntebv¡v XncnsI 

hnSpIbpw sN¿p¶p.

3.3 ImÀ_¬ N{Iw

FÃm PohPme§fpw \nÀ½n¡s¸«ncn¡p¶Xv ImÀ_¬ AS§nb kwbpà§Ä sIm 
≠mWv. ImÀ_Wnsâ {][m\s¸« aq¶v DdhnS§fmWv, i). hmbphnse Co2 Dw kap{Z§fnÂ 
ebn¨ncn¡p¶ Co2, ii). `qanbpsS DÅdbnepÅ ImÀ_tWäv ]mdIÄ, iii). t^mknÂ 
CÔ\§fmb IÂ¡cn, s]t{Smfnbw XpS§nbh. ImÀ_¬ A´co£¯nÂ \n¶v 
DXv¸mZIÀ, D]t`màm¡Ä F¶nhbneqsS hnLmSIcntebv¡v Nen¡p¶p.

A´co£ ImÀ_¬ssUHmIvsskUv ssPhtemI¯ntebv¡v {]thin¡p¶p. 
AXmbXv {]ImikwÇjWw F¶ {]{InbbneqsS lcnXkky§Ä ImÀt_msslt{Uäv 
DXv¸mZn¸n¡p¶p. kky§sf kky`p¡pIÄ `£n¡p¶Xn\mÂ ImÀ_¬ sNdpXpw 
hepXpamb amwk`p¡pIfneqsS IS¶pt]mIp¶p. 

Htcm t{Sm^nIv \ncbnepw izk\¯mÂ ImÀ_Wns\ A´co£¯ntebv¡v XncnsI 
tNÀ¡s¸Sp¶p. arXImÀ_WnI ]ZmÀ°§fpsS hnLS\w, inemPmX CÔ\§fpsS 
I¯n¡Â, Aán]ÀÆX {]hÀ¯\§Ä F¶nhbneqsSbpw ImÀ_¬ssUHmIvsskUv 

A´co£¯ntebv¡v XncnsIhcp¶p.

IqSpXembn Adnbm³
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aqey\nÀ®bw
hn`mKw - A

I. icnbmb D¯cw sXcsªSp¡pI.
1. 	 A´co£¯nÂ GItZiw ___________ `mKw HmIvknP³ ImWp¶p.

	 a. 20%		  b. 30%		  c. 40%		  d. 45%
2. 	 Pe¯nsâ Gähpw henb kw`cWnbmWv ___________.
	 a. Ipfw		 b. XSmIw	 c. kap{Zw	 d. InWÀ

3. 	 a®nÂ \n¶pw Pekw`cWnbnÂ \n¶pw kky§Ä BKncWw sN¿p¶ Pew 		
	 ___________ {]{InbbneqsS _mjv]ambn A´co£¯nÂ tNÀ¡s¸Sp¶p.

	 a. {]ImikwtÇjWw		 b. BKncWw	 c. izk\w	 d. kkytkzZ\w

4. 	 taL§fnepÅ Pe_mjv]w ___________ \v hnt[bambn agbmbn Xmtgbv¡v hcp¶p.

	 a. _mjv]oIcWw		  b. J\o`h\w	 c. Ah£n]vXw		 d. s]ÀIptej³

5. 	 PohPme§fnÂ t{]m«o³, \yq¢nIv A¾w F¶nhbpsS DÂ]mZ\¯n\v Bhiyamb 		
	 aqeIw 	___________

	 a. HmIvknP³		  b. ss\{SP³		  c. ImÀ_¬		  d. Pew

hn`mKw - B
I. tNcpw]Sn tNÀ¡pI.

1. Uoss\{Sn^nt¡j³ a. IhIw

2. AtamWn^nt¡j³ b. kyqtUmtamWkv

3. ss\{SP³ ØncoIcWw c. ss\{StkmtamWkv

4. ss\{Sn^nt¡j³ d. ssdtkm_nbw

3.4 HmIvknP³ N{Iw

HmIvknP³ N{Iw

A´co£ HmIvknP³
O2

ImÀ_WnI X³am{XIÄ
C6 H12 O6

{]ImikwtÇjWw
izk\w

CO2

H2O

izk\¯n\pth≠n HmIvknP³ Pe¯nsâ `mKambn \ne\nÂ¡p¶p. A´co£ 
hmbphnÂ 20% Dw HmIvknP\mWv. CXv izk\¯neqsS PohtemI¯nte¡v {]thin¡p¶p. 
CXv Blmc ]ZmÀ°§sf HmIvkoIcn¨v DuÀÖw DÂ¸mZn¸n¡p¶p. Cu {]{InbbnÂ 
kzX{´am¡s¸Sp¶ ImÀ_¬ ssU HmIvsskUn\v kky§Ä {]ImikwtÇjWw D]
tbmKn¨v Blmc]ZmÀ°§sf DÂ¸mZn¸n¡pIbpw HmIvknPs\ XncnsI A´co£¯nte¡v 
kzX{´am¡pIbpw sN¿p¶p.
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II. Xmsg X¶n«pÅhsb \nÀhNn¡pI.

1. Ct¡mfPn (]cnØnXn ]T\w)		 2. ]cnØnXn (Npäv]mSv)	

3. Ct¡mknÌw (Bhmk hyhØ)	 4. ss\{SP³ N{Iw	

5. ss\{Sn^nt¡j³			   6. AtamWn^nt¡j³	

7. Uoss\{Sn^nt¡j³			   8. ss\{SP³ ØncoIcWw	

9. I¬U³tkj³ (L\o`h\w)		 10. ssPh `uacmkN{Iw

III. ]qcn¸n¡pI.

1. ]pÃv  _________ sN¶mbv  ISph ({]mWn/apbÂ)

2. P´pamwkyw Cu cq]¯nÂ hnkÀPn¡p¶p _________. (\yq¢nIv A¾w, bqdnIv A¾w) 

IV. Häbms\ Xncn¨dnªv ImcWw ]dbpI.

1. kkyw, a®v, Pew, hmbp, {]Imiw

2. ssdtkm_nbw, ss\{StkmtamWkv, AkIvtäm_mIväÀ, t\mkvtäm¡v

V. Xmsg X¶n«pÅ tNmZy§Ä¡v D¯csagpXpI.

1. ]bÀ hÀ¤ kky§Ä a®nse hf¡qdns\ hÀ²n¸n¡p¶p. F§s\?

2. ImÀ_Wnsâ ]ehn[ t{kmXkpIÄ Fs´ms¡bmWv? 

3. hnLmSIÀ F¶mse´v?

4. �Xmsg X¶ncn¡p¶ PohnIsf D]tbmKn¨v IpdªXv c≠v `£WirwJeIÄ \nÀ 

½n¡pI.

	 (knwlw, ISph, ]pÃv, am³, sN¶mbv, apbÂ)

 5. �izk\ {]{InbbpsS ^eambn Hmtcm  t{Sm^nIv (Trophic) \neIfnepw ImÀ_¬ ]pdw 
XÅs¸Sp¶p. Xmsg X¶n«pÅ Nn{X¯nsâ klmb¯mÂ t{Sm^nIv (trohic) \ne F¶ 
]Zw sIm≠v \n§Ä F´v a\Ênem¡n F¶v kz´w hmIy¯nÂ  hniZoIcn¡pI.

A©mw t{Sm^nIv \ne   (hnLmSIÀ)

]pÃv

]pÂNmSn

Xhf

]m¼v

lm¡v \memw t{Sm^nIv \ne

aq¶mw t{Sm^nIv \ne

c≠mw t{Sm^nIv \ne

H¶mw t{Sm^nIv \ne

6. F´psIm≠mWv kky§Ä t\mtÌm¡v, ssdtkm_nbw XpS§nb PohnIsf 
B{ibn¡p¶Xv?

7. kky§fpw P´p¡fpw ]ckv]c B{ibnIÄ BWv. Cu {]kvXmh\tbmSv \n§Ä 
tbmPn¡p¶pt≠m? \ncq]n¡pI.

8. sXäv Xncp¯pI.

	 a) {]ImikwtÇjW¯n\mbn lcnXkky§Ä¡v kqcy{]Imiw, Pew, HmIvknP³ 	
	   F¶nh Bhiyap≠v.

b)	 PohPme§fpw `uXoI Npäp]mSpIfpw tNÀ¶ ]cnØnXn k¦oÀ®Xsb hmk 
Øew F¶p hnfn¡p¶p. 
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 9. �inembpK CÔ\§sf I¯n¡p¶Xv ImÀ_¬ N{I¯nsâ AkwXpenX krãn 
¡p¶p. \ymboIcn¡pI.

10. IÂ¡cnbpw, s]t{Smfpw ImÀ_¬ N{I¯nsâ `mKamWv. F§s\?

11. �BhmØ hyhØbnse ]e t{Sm^nIv \neIfnsebpw ImÀ_Wnsâ k©mc]Zs¯ 
Nn{XoIcn¡pI.

		  (DXv]mZIÀ   	kkyt`mPnIÄ  amwkyt`mPnIÄ)

12. CO2 N{Ihpw O2 N{Ihpw ]ckv]c_ÔapÅXmWv. \ymboIcn¡pI.

hn`mKw - C
1. �cmkhf§fnÂ ss\{SP³ AS§nbn«p≠v. ss\{SPs\ Iq«nt¨À¡p¶Xv kky§fnÂ    	

t]mjI AkwXpenXw krjvSn¡p¶p. CsX§s\ kw`hn¡p¶p F¶v hnhcn¡pI.

2. �PeN{I¯nÂ kkytkzZ\w, APohnbLSI§Ä F¶nhbpsS {]m[m\ys¯¡pdn¨v 	
FgpXpI.

3. HmIvknPsâ ]p\xN{Iw F§s\ \S¡p¶p. Nn{X¯nsâ klmbt¯msShnhcn¡pI.

4. Xmsg X¶n«pÅ N{I§fnÂ kky§fpsS ]¦ns\¡pdn¨v NÀ¨ sN¿pI.

	 a. ss\{SP³ N{Iw		  b. ImÀ_¬ N{Iw		  c. HmIvknP³ N{Iw

5. Xmsg X¶n«pÅ tImf§sf ]qÀ¯oIcn¡pI.

Bhmk hyhØ

hmbp

Xm]w

6. 	Xmsg X¶n«pÅ Nn{Xs¯ \nco£n¨v BhmkhyhØbnse LSI§sf hnhcn¡pI.
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7. Xmsg X¶n«pÅ N{Iw hc¨v A bpw B bpw ASbmfs¸Sp¯pI.

A

kkyw P´p hnLmSIÀ

hnkÀÖ\w

arXnbSªv 

PoÀ®n¡pI

C
Ô

\
§

Ä
 

I
¯

pt
¼
mÄ

arXnbSªv 
PoÀ®n¡pI

ss\{Sn^nt¡j³

a®nepÅ ss\
{SPsâ DdhnSw

A
ta

mW
n^

nt¡
j

³

B

Blmcw 

U
os

s
\

{S
n^

nt
¡

j
³

s
s
P

h
Ø

nc
oI

c
W

w

\nÀt±in¡s¸Sp¶ {]hr¯nIÄ.  
1. 	¢mkns\ sNdp{Kq¸pIfmbn h`Pn¡pI. amKkn³, ]{X§Ä F¶nh  D]tbmKn¨v ImÀ_¬ 

N{Is¯ hnhcn¡p¶ Hcp IuXpINn{Xw D≠m¡m³ Hmtcm {Kq¸nt\mSpw Bhiys¸SpI. 

ImÀ_Wnsâ DdhnS§tfbpw Chsb kzX{´am¡p¶ a²yhÀ¯nItfbpw AhÀ 

ASbmfs¸Sp¯Ww. Hmtcm {Kq¸pw AhcpsS IuXpINn{Xs¯ ¢mÊnÂ AhXcn¸n 

¡Ww.

2. PeN{I¯neqsS Pew Nen¡p¶Xnsâ Hcp Nn{XoIcW¯nsâ amXrI Hcp AtIzdnbw 

D]tbmKn¨v \nÀ½n¡pI.

3. Pew XpSÀ¨bmbn HgpInsIm≠ncn¡p¶p. CXv FhnsSbmWv t]mIp¶Xv? Pew Hcp 

hyànbmbpw AXn\v AXntâXmb IY ]dbphm³ B{Klaps≠¦nÂ, CXv F´p ]d 

bpw? "Pew - Fsâ PohnXIY".

4. �NÀ¨ sN¿pI: Bbncw hÀj§Ä¡p tijw `qanbnÂ IqSpXÂ Petam, CXnepw 

Ipdª Petam?

5. agbpsS tXmXv sa¨s¸Sp¯p¶Xn\pÅ amÀ¤§sf¡pdn¨pw, Pe kwc£Ws¯¡pdn¨pw 

hniZoIcn¡p¶ t]mÌÀ hcbv¡pI.

6. P\kwJy hÀ²n¡p¶Xn\\pkcn¨v, \½psS DdhnS§Ä¡v `ojWn t\cnS¯¡ 

coXnbnÂ a\pjysâ {]hÀ¯\§fpsS hnhcWnIÄ XpSÀ¶psIm≠ncn¡p¶p. 

CXpaqew BtKmf ssPh `ua cmkN{I¯n\v amä§Ä kw`hn¨ncn¡p¶p. CXnsâ 

hn]¯pIsf {]ZÀin¸n¡p¶ Hcp t]mÌÀ X¿mdm¡pI.

http://www.ucar.edu

IqSpXÂ hniZmwi§Ä¡mbn

 ]pkvXIw: Plant Ecology 2008 - Shukla R.S and Chandel P, S.Chand Publishers.
sh_vsskäpIÄv : http://www.wisegeek.com

http://www.ucar.edu
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$$ AtbmWpIfpsS  Xc§Ä 

$$ ImätbmWpIfpw  ([\) B\tbmWpIfpw (EW) 

$$ cmkkq{Xw 

$$ KpW\coXnbnÂ kwtbmPIXIÄ At\ym\yw ssIamdn 	

	 cmkkq{Xw FgpXp¶hn[w 

$$ cmk kaoIcW§Ä kwXpe\w sN¿p¶hn[w



ckX{´w

64

A²ymbw - 4

4. cmkkaoIcWw
{]ImikwtÇjWw  F¶dnbs¸Sp¶ Hcp cmk{]hÀ¯\¯neqsSbmWv kky§Ä 

AhbpsS Blmcw (ImÀt_msslt{Uäv) \nÀ½n¡p¶Xv. {]ImikwtÇjW¯n\v(i) 
ImÀ_¬ssU HmIvsskUv, (ii) Pew, (iii) kqcy{]Imiw (iv) lcnXIw F¶nh BhiyamWv. 
Cu {]hÀ¯\s¯ Hcp cmkkaoIcW¯nsâ cq]¯nÂ  {]Xn\n[m\w sN¿mw. 

C{]Imcw cmkkaoIcW§Ä  cmk{]
hÀ¯\§sf¡pdn¨pÅ Adnhv Npcp¡ 
¯nÂ \ÂIp¶p. Hcp cmkkaoIcWw 
FgpXp¶Xn\mbn \n§Ä¡v cmk{]{Inb 
\S¡p¶Xn\p ap³]pw AXn\ptijhpw 
ImWs¸Sp¶ ]ZmÀ°§sf A`nImcI 
§sf¶pw Dev]¶§sf¶pw Xncn¨dntb≠­
Xmbn«p≠v.

4.1 AtbmWpIfpsSXc§Ä
AWp¡fpw  X\vam{XIfpamWv s]mXp 

hmbn cmk{]hÀ¯\§fnÂ ]s¦Sp¡p¶Xv. 

t{]mt«mWpIÄ, \yqt{SmWpIÄ CeIvt{Sm 
WpIÄ F¶o IW§Ä sIm≠mWv AWp 
D≠m¡nbncn¡p¶sX¶v \ap¡dnbmw      
t{]mt«mWpIÄ¡v [\NmÀÖmWv F¶mÂ  
CeIvt{SmWpIÄ¡v EWNmÀÖmWpÅXv.  
Hcp AWphn\v NmÀÖv H¶pw CÃ. AXm 
bXv. AWpsshZypX]cambn DZmko\amsW 
¶mWv ]dbs¸Sp¶Xv. AWphnÂ Xpey 
F®w CeIvt{SmWpIfpw t{]mt«mWpIfpw 
DÅXn\mÂ AXv sshZypX]cambn DZmko\
amsW¶p ]dbmw.

cmk{]hÀ¯\w \S¡pt¼mÄ  Hc 
WphnepÅ t{]mt«mWpIfpsS F®w hy 
Xymks¸SmsXXs¶ ImWp¶p. F¶mÂ 
CeIvt{SmWpIfpsS F®w IqSpItbm 
IpdbpItbm sN¿mw. CXv Xpeyambncp¶       
t{]mt«mWpIfpsSbpw CeIvt{SmWpIfp 
sSbpw F®¯nÂ hyXymkap≠m¡pIbpw 
AWphnÂ Hcp NmÀÖv D≠m¡pIbpw 
sN¿p¶p. HcWphn\v NmÀÖv D≠mbncn 
¡pt¼mÄ AXns\  Atbm¬ F¶p hnfn 
¡p¶p. 

[\NmÀtÖm, EWNmÀtÖmDÅ AWp 
¡Ä AsÃ¦nÂ AWp¡fpsS Iq«amWv 
AtbmWpIÄ

4.1.1 [\AtbmWpIÄ(Cations)
sshZypX]cambn DZmko\amb HcWp 

Ht¶m AXne[nItam CeIvt{SmWpIÄ \
jvSs¸Sp¯pt¼mÄ AXv[\NmÀÖpÅ 
Xmbn amdp¶p. CXns\ [\Atbm¬   
(Cation) F¶p ]dbp¶p.

AWp    [\Atbm¬ + CeIvt{Sm(¬) 	
				    / (WpIÄ) 

teml§fmsW¦nÂ Ah cmk{]
hÀ¯\¯nÂ GÀs¸Spt¼mÄ [\
NmÀÖpÅ AtbmWpIsf D≠m¡p¶Xn  
\mbn CeIvt{SmWpIsf \jvSs¸Sp¯p¶p.

 Na
tkmUnbw AWp

11 t{]mt«mWpIfpw 

11 CeIvt{SmWpIfpw

tkmUnbw Atbm¬   
([\ Atbm¬) 

11 t{]mt«mWpIfpw 
10 CeIvt{SmWpIfpw

Na+      +      e-

+ e-Na+Na

ImÀ_¬ssUHmIvsskUv + Pew			    ImÀt_msslt{Uäv + HmIvknP³
kqcy{]Imiw

lcnXIw

4.1.2 EW AtbmWpIÄ (Anion)
sshZypX]cambn DZmko\amb HcWp 

Ht¶m  AXne[nItam CeIvtSmWpIsf 
kzoIcn¡pt¼mÄ AXv EWNmÀÖpÅXmbn 
amdp¶p CXns\ EWAtbm¬ (Anion) F¶p 
]dbp¶p.

AWp+CeIvt{Sm(¬)/(WpIÄ) EWAtbm¬  

tkmUnbw AWphnÂ \n¶v tkmUnbw 
AtbmWnsâ cq]oIcWw

DZmlcWambn, tkmUnbw Hcp teml 

amWv. tkmUnb¯nsâ AWp kwJy 11 BWv. 

Hcp tkmUnbw  AWp Hcp CeIvt{SmWns\ 

hn«psImSp¡pt¼mÄ  tkmUnbw Atbm¬ 

D≠mIp¶p;

    ImätbmWnsâ NmÀÖv + BWv

IqSpXembn Adnbm³

ImätbmWpIÄ AXnsâ aqe 
AWphns\¡mfpw sNdpXmsW¶ 
Imcyw \n§Ä {i²n¨n«pt≠m? Imä 
tbmWpIfnÂ t{]mt«mWpIfpsS 
F®w CeIvt{SmWp IfpsS F®s¯ 
¡mÄ IqSpXembXn\mÂ \yq¢nbkv 
CeIvt{SmWpIsf X¶nte¡p BIÀ 
jn¡p¶XmWnXn\p  ImcWw
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F F-

GI AtämanI AtbmWpIÄ

GI AtämanI AtbmWpIÄ Hscmä 

AWphnÂ\n¶pw D≠mIp¶p. 

DZmlcWambn, Hcp GImtämanI Imätbm 

WmWv tkmUnbw Atbm¬ Na+

Hcp GImtämanI B\tbmWmWv ^vfq 

ssdUv Atbm¬ F-

_lpAtämanI AtbmWpIÄ

hnhn[ aqeI§fpsS Ht¶m AXne[n 

Itam AWp¡fnÂ\n¶pw AtbmWpIÄ 

D≠m¡mhp¶XmWv Chsb _lpA 

tämanI AtbmWpIÄ F¶p ]dbp¶p. 

_lpAtämanI  AtbmWpIÄ Hscmä 

bqWnämbn ØnXnsN¿pIbpw {]hÀ¯n 

¡pIbpw sN¿p¶p. Ch  [\NmÀtÖm, 

EWNmÀtÖmhln¡p¶p. 

DZmlcWw NH4
+ AtamWnbw Atbm¬ 

BIp¶p. (_lpAtämanI Imätbm¬)

OH- sslt{UmIvsskUv Atbm¬  

BIp¶p. (_lpAtämanI  B\tbm¬) 

an¡hmdpw GItämanI  B\tbm 
WpIfpsS  t]cpIÄ "sFUv' (ide) F¶ 
{]Xyb¯nÂ Ahkm\n¡p¶p.

F
^vfqdn³ AWp

9 t{]mt«mWpIfpw                   

9 CeIvt{SmWpIfpw 

^vfqssdUv Atbm¬ 

(B\tbm¬)

9 t{]mt«pIfpw             

10 CeIvt{SmWpIfpw

F -     +      e-

Ateml§fmsW¦nÂ Ah cmk{]
hÀ¯\¯nÂ GÀs¸Spt¼mÄ EWNmÀ 
ÖpÅ AtbmWpIsf D≠m¡p¶Xn\mbn 
CeIvt{SmWpIsf kzoIcn¡p¶p. 

^vfqdn³ AWphnÂ \n¶pw ^vfqssdUv 
AtbmWnsâ  cq]oIcWw. 

DZmlcWambn, ^vfqdn³ Hcp 
AtemlamWv. ^vfqdnsâ AWp kwJy 9 
BWv. Hcp ^vfqdn³ AWp Hcp CeIvt{Sm¬ 
kzoIcn¡pt¼mÄ ^vfqssdUv Atbm¬ 

D≠mIp¶p.

^vfqdn³ Hcp CeIvt{Sm¬ kzoIcn¡p¶p Xmsg sImSp¯n«pÅ GImtämanI  
B\tbmWpIfpsS  kq{X§Ä F\n¡v 
FgpXm\mIpw..

 1. t{_mssaUv Atbm¬ 

2. t¢mssdUv Atbm¬ 

3. ^vfqssdUv  Atbm¬ 

4. sslss{UUv Atbm¬

5. AtbmssUUv Atbm¬ 

6. HmIvsskUv  Atbm¬ 

7. ss\ss{SUv Atbm¬ 

8. kÄss^Uv Atbm¬

{]hr¯n 4.2	          Rm³ sN¿p¶p

IqSpXembn Adnbm³

IqSpXembn Adnbm³

IqSpXembn Adnbm³

EW AtbmWpIÄ AXnsâ aqe 
AWphns\¡mfpw hepXmsW¶ Imcyw 
\n§Ä {i²n¨n«pt≠m? EWAtbmWp 
IfnÂ t{]mt«mWpIfpsS F®w Ce 
Ivt{SmWpIfpsS F®s¯¡mÄ Ipdªn 
cn¡p¶Xn\mÂ \yq¢nbÊn\v kwtbmPI 
CeIvt{SmWpIfn³taepÅ kzm[o\w Ipd 
bp¶XmWnXn\p ImcWw. kwtbmPI 
CeIvt{SmWpIÄ \yq¢nbÊnÂ \n 
¶pw AI¶p t]mIp¶p. CXv EWtbm 
WpIfpsS hen¸w hÀ²n¸n¡p¶p.

{]hr¯n 4.1		   Rm³ sN¿p¶p

c≠v X\vam{XIÄ  kwtbmPn¨v 
AsÃ¦nÂ IqSnt¨À¶p≠mIp¶ Hscmä 
X³am{Xsb ssUaÀ (Dimer) F¶v 
Adnbs¸Sp¶p.

saÀ¡pdkvAtbm¬ Hg2+ssUaÀ Bbn 
am{Xw ØnXn sN¿p¶p.

Xmsg sImSp¯ncn¡p¶ kwbpà 

§fnÂ ImWp¶ [\ AtbmWpIfpw 

EWAtbmWpIfpw F\n¡v FgpXm\m 

Ipw..

1. knÂhÀ ss\t{Säv

2. saKv\ojyw kÄt^äv

3. Aepan\nbw HmIvsskUv

4. seUv ss\t{Säv

5. s]m«mkyw ImÀ_tWäv

6. t_cnbw t¢mssdUv

7. kn¦v kÄt^äv

8. tIm¸À ss\t{Säv
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GImtämanI Atbm¬ _lpAtämanI Atbm¬ 

[\Atbm¬ EWAtbm¬ [\Atbm¬ EWAtbm¬

GIkwtbmPI Na+ F- NH4
+ OH-   

Zzn kwtbmPI Ca2+ S2- SO4
2-

{XnkwtbmPI Fe3+ N3- PO4
3-

GIkwtbmPI _lpAtämanI     At­

bmWpIÄ

\maw cmkkq{Xw

ss_kÄt^äv 
Atbm¬ HSO4 

-

ss_kÄss^äv 
Atbm¬ HSO3 

-

t¢mtdäv Atbm¬ ClO3 
-

t¢mssdäv Atbm¬ ClO2 
-

kbss\Uv Atbm¬n CN-

sslt{UmIvsskUv 
Atbm¬ OH-

sslt¸mt¢mssdäv 
Atbm¬ ClO-

ss\t{Säv Atbm¬ NO3 
-

ss\ss{Säv  Atbm¬ NO2 
-

s]Àt¢mtdäv Atbm¬ ClO4 
-

s]ÀamwKt\äv 
Atbm¬ MnO4

-

ZznkwtbmPI _lpAtämanI 
AtbmWpIÄ

\maw cmkkq{Xw

ImÀ_tWäv  
Atbm¬

CO3
2-

t{Imtaäv 
Atbm¬

CrO4
2-

ssUs{Imtaäv 
Atbm¬

Cr2O7
2-

amwKt\äv 
Atbm¬

MnO4
2-

s]tdmIvsskUv 
Atbm¬

O2
2-

kÄt^äv 
Atbm¬

SO4
2-

kÄss^äv 
Atbm¬

SO3  
2-

XtbmkÄt^äv 
Atbm¬

S2O3
2-

{XnkwtbmPI _lpAtämanIAtbmWpIÄ

\maw cmkkq{Xw

t_mtdäv Atbm¬ BO3
3-

t^mkvt^äv 
Atbm¬ PO4

3-

4.2 AtbmWpIfpw  kwtbmPIXbpw

Hcp aqeI¯nsâ AtbmWnepÅ BsI NmÀÖmWv B  aqeI¯nsâ kwtbmPIX. Hcp 

_lpAtämanIAtbmWnÂ B AtbmWnsâ BsI NmÀÖmWv  AXnsâ kwtbmPIX...

IqSpXembn Adnbm³

an¡hmdpapÅ _lpAtämanI \ma 
§Ä sFäv (ite) Gäv (ate) F¶o {]Xy 
b§fnÂ Ahkm\n¡p¶p.
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hyXykvX kwtbmPIXIÄ DÅ ImätbmWpIÄ AYhm _lpkwtbmPI ImätbmWpIÄ

kq{Xw \maw kq{Xw \maw

Au+ tKmÄUv (I)  AYhm Hudkv Au3+ tKmÀUv (III) AYhm HudnIv

Ce3+ kodnbw (III) AYhm  skdkv Ce4+ kodnbw (IV) AYhm skdnIv 

Co2+ tIm_mÄ«v (II) AYhm     
tIm_mÄ«kv Co3+ tIm_mÄ«v (III)  AYhm 

tIm_mÄ«nIv

Cr2+ t{Imanbw (II) AYhm t{Imakv Cr3+ t{Imanbw (III)  AYhm  
t{ImanIv 

Cu+ tIm¸À  (I) AYhm Ip{]kv Cu2+ tIm¸À (II) AYhm Ip{]nIv

Fe2+ Ab¬ (II) AYhm s^dkv Fe3+ Ab¬ (III) AYhm s^dnIv

Mn2+ amwK\okv (II) AYhm amwK\kv Mn3+ amwK\okv (III) AYhm   
amwK\nIvv 

Pb2+ seUv (II) AYhm ¹w_kv Pb4+ seUv (IV) AYhm ¹w_nIv

Sn2+ än³ (II) AYhm Ìm\kv Sn4+ än³ (IV) AYhm  Ìm\nIv

{]XoI§fpw kwtbmPIXIfpw

kwtbmPIX = 1 kwtbmPIX = 2 kwtbmPIX = 3 kwtbmPIX = 4

t{_man³ (Br)

t¢mdn³ (Cl)

^vfqdn³ (F)

ssl{UP³ (H)

AtbmUn³ (I)

enYnbw (Li)

tkmUnbw (Na)

s]m«mknbw (K)

t_cnbw (Ba)

ImÂkyw (Ca)

saKv\ojyw (Mg)

HmIvknP³ (O)

kÄ^À (S)

t_mtdm¬ (B)

Aepan\nbw (Al)

ImÀ_¬ (C)

knent¡m¬ (Si)

XmsgbpÅ  ImätbmWpIfpsS t]cpIÄ F\n¡v FgpXm\mIpw. 

(i) Fe2+		     (ii) Fe3+		  (iii) Hg2
2+		  (iv) Hg2+

___________       ___________           ___________           ___________

4.3 cmkkq{Xw(Chemical Formulae)
cmkkq{Xsa¶Xv Hcp kwbpIvXs¯ {]Xn\n[oIcn¡p¶Xn\pÅ {]XoImXvaIamb 

coXnbmWv. Hcp kwbpIvX¯nsâ cmkkq{Xw FgpXp¶Xn\v AXneS§nbn«pÅ aqeI§fpsS  

{]XoI§fpw  kwtbmPIXIfpw Adnªncn¡Ww. 

{]hr¯n 4.3 Rm³ sN¿p¶p
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ff _lpAtämanI AtbmWnÂ Atbm 
Wns\ {_m¡än\pÅnÂ AS¡w sNbvXv  
k_vkv{In]väns\ {_m¡än\p shfnbnÂ 
heXpaqebnÂ Xmsg FgpXWw. 

ff s]mXphmb LSIw Hgnhm¡pI 

ff AtbmWnsâ k_vkv{In]väv H¶msW¦nÂ 
AXpw Hgnhm¡Ww.

DZmlcW§Ä

1+

Na

NaCl KBr HCl

Cl

1- 1+

K Br

1- 1+

H Cl

1-

1. tkmUnbw t¢mssdUv 2. s]m«mkyw  t{_mssaUv 3. ssl{UP³ t¢mssdUv

2+

Zn

ZnO BaO Al2O3

O

2- 2+

Ba O

2- 3+

Al O

2-

4. kn¦v HmIvsskUv 5. t_cnbw HmIvsskUv 6. Aepan\nbw HmIvsskUv

1+

Na

Na3 PO4 (NH4)2 CO3
Ca(OH)2

(PO4)

3- 1+

NH4 CO3

2- 2+

Ca OH

1-

7. tkmUnbw t^mkvt^äv 8. AtamWnbw ImÀ_tWäv 9. ImÂkyw sslt{UmIvsskUv 

4.3.1.KpW\coXnbnÂ At\ym\yw kw 
tbmPIXIÄ ssIamän ({Inkv 
t{Imkv coXnbnÂ) Hcp cmkkq{Xw 
FgpXp¶Xn\v

Hcp kwbpIvX¯nsâ cmkkq{X¯n\v  
NmÀÖnÃ. [\AtbmWnepÅ NmÀÖv EW 
AtbmWnepÅ NmÀÖn\v Xpeyambncn 
¡Ww. (kwtbmPIXsb NmÀÖpambn     
_Ôs¸Sp¯msa¶v HmÀ¡pI).

Hcp cmkkq{Xw FgpXp¶Xn\mbn  Xmsg 
]dbp¶coXnIÄ  A\phÀ¯nt¡≠XmWv.

ff �kwbpIvX¯nepÅ LSIaqeI§fpsS 
{]XoI§fpw kq{X§fpw ASp¯Sp 
¯mbn FgpXpI. 

ff AtbmWpIfpsS kwtbmPIXIÄ A 
XmXv {]XoI§fpsS NphsS FgpXpI 

ff [\NmÀÖpÅ AtbmWpIsf CSXp 	
hi¯pw EWNmÀÖpÅ AtbmWpIsf 
heXphi¯pw FgpXpI. 

ff Hmtcm AtbmWpIfpsSbpw kwtbmPIX 
IfpsS kwJymaqey§sf At\ym\yw 
KpW\coXnbnÂ ssIamdn FgpXp¶coXn 
({Inkv t{ImkvcoXn) {]mhÀ¯nIam¡p¶p. 
CXv atä AtbmWnsâ Nph«nÂ (k_v 
kv{In]vämbn) FgpXp¶p. 

{]hr¯n 4.4	          R§Ä sN¿p¶p

Xmsg X¶ncn¡p¶ kwbpIvX§fpsS 

cmkkq{X§Ä \½Ä FgpXp¶p

1. tkmUnbw sslt{UmIvsskUv 

2. tkmUnbw ImÀ_tWäv 

3. ImÂkyw sslt{UmIvsskUv 

4. AtamWnbw kÄt^äv 

5. t^mkv^dkv ss{St¢mssdUv 

6. kÄ^À slIvkm ^vfqssdUv 

7. tIm¸À (II) ss\t{Säv 

8. tIm_mÄ«v (II) t¢mssdUv
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4.4 cmk kaoIcW§Ä 			 

    FgpXp¶Xn\pÅ BapJw
A`nImcI§fpsSbpw DXv]¶§fpsSbpw 

{]XoI§Ä D]tbmKn¨v Hcp  cmk{]hÀ¯\
s¯  {]XoImXvaIambn kqNn¸n¡p¶Xns\ 

cmkkaoIcWw F¶p]dbp¶p.

A`nImcIw A + A`nImcIw B  DXv]¶(w)/(§Ä)

ff �Hcp cmk{]hÀ¯\w \S¡p¶Xn\v 
ap³]v ImWs¸Sp¶ ]ZmÀ°§fmWv  
A`nImcI§Ä 

ff Hcp "cmk{]hÀ¯\ ^eambn D≠m 
Ip¶"  ]ZmÀ°§sf DXv]¶§Ä F¶p 
]d bp¶p. 

ff A¼Sbmfw cmk{]hÀ¯\w \S¶p≠m 
Ip¶ F¶Xns\ AÀ°am¡p¶p. 

ff A[nI Nnlv\w "IqsS" F¶Xns\ 
AÀ°am¡p¶p.

Hcp cmkkaoIcWw FgpXpt¼mÄ  
Xmsg ]dbp¶ Imcy§Ä HmÀ¯ncnt¡≠­
XmWv:
 (i) A`nImcI§fpsSbpw DXv]¶§fpsSbpw     

AhØ

Xmsg sImSp¯n«pÅ {]XoI§Ä ]ZmÀ 
°¯nsâ NphsS FgpXn ]ZmÀ°§fpsS 
`uXnI AhØsb kqNn¸n¡mhp¶XmWv.

`uXnI AhØ {]XoIw DZmlcWw

JcmhØ (s) NaCl(s)

{ZmhImhØ (l) H2O(l)

hmXImhØ (g) O2(g)

Pe¯nepÅ 
emb\n (aq) NH3(aq)

]ZmÀ°§fpsS {]IrXw kqNn¸n¡p¶ 
Xn\mbn XmsgbpÅ A¼Sbmf§Ä D]tbm 

Kn¡p¶p.

 (↑) hmXw  kzX{´amIp¶p: O2(g) ↑    

 (↓) Ah£n]vXw D≠mIp¶p  DZm : BaSO4 ↓

4NH3 + 5O2                     4NO + 6H2O
750-900◦C

Pt

(ii) cmk{]hÀ¯\¯n\pÅ  \n_Ô\IÄ:
Xm]\ne, aÀ±w, DXvt{]cI¯nsâbpw, 

kqcy{]Imi¯nsâbpw  km¶n²yw 
t]mepÅ A\pIqe kmlNcy§sf 
A¼Sbmf¯n\v apIfntem AsÃ¦nÂ 
Xmsgtbm kqNn¸n¡mhp¶XmWv.

DZmlcWw:

(iii) Xm]amä§Ä:

Nne cmk{]hÀ¯\§fnÂ Xm]amä§Ä  

kw`hn¡p¶p. 

DZmlcWw:

N2 + 3H2      2NH3 + Xm]w

Xm]w DÂkÀÖn¡s¸Sp¶p. CXv Hcp 

Xm]tamNI {]hÀ¯\amWv.

D]kÀ¤w kwJymaqew

tamtWm - 1

ssU - 2

ss{S - 3

sS{Sm - 4

s]âm - 5

slIvkm - 6

sl]väm - 7

HIväm - 8

t\m\ - 9

sUIm - 10

km[mcWbmbn D]tbmKn¡p¶ 
{Ko¡v D]kÀ¤§Ä 
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DZmlcWw 1 :tkmUnbhpw t¢mdn\pw X½nepÅ cmk{]hÀ¯\¯ns³ cmkkaoIcWsagpXn 

kwXpe\w sN¿pI.

cq]tcJm kahmIyw:

Na + Cl2   NaCl
Cl AWphns\  kwXpe\w sN¿pI.

Na + Cl2   2NaCl
Na AWphns\ kwXpe\w sN¿pI. 

2Na + Cl2  2NaCl
DZmlcWw 2 :tkmUnbwImÀ_tWänsâ sslt{Umt¢mdnIv A¾hpambpÅ cmk{]
hÀ¯\¯nsâ cmkkaoIcWsagpXn kwXpe\w sN¿pI.

cq]tcJm kahmIyw:

Na2CO3 + HCl  NaCl + H2O + CO2

tkmUnbw AWphns\ kwXpe\w sN¿pI.  
Na2CO3 + HCl  2NaCl + H2O +CO2 

ssl{UP³, t¢mdn³, HmIvknP³ F¶o  AWp¡sf  kwXpe\w sN¿pI.

Na2CO3 + 2HCl  2NaCl + H2O + CO2

DZmlcWw 3 :Aepan\nbwsslt{UmIvsskUnsâ kÄ^yqcnIv A¾hpambpÅ  cmk{]
hÀ¯\¯nsâ cmkkaoIcWsagpXn kwXpe\w  sN¿pI.

cq]tcJm kahmIyw:

Al(OH)3 + H2SO4→ Al2 (SO4) 3 + H2O
Aepan\nb¯nsâ AWp¡sf kwXpe\w sN¿pI.  

2 Al(OH)3 + H2SO4→ Al2 (SO4) 3 + H2O
kÄt^äv {Kq¸ns\ kwXpe\w sN¿pI.

2 Al(OH)3 +3 H2SO4→ Al2 (SO4) 3 +  H2O
ssl{UP³ AWp¡sfbpw HmIvknP³ AWp¡sfbpw kwXpe\w sN¿pI.

2 Al(OH)3 +3 H2SO4→ Al2 (SO4) 3 +  6H2O

4.5 cmkkaoIcWw kwXpe\w sN¿p¶hn[w
"{Zhyam\kwc£W\nba"a\pkcn¨v Hcp cmk{]hÀ¯\¯n\v ap³]pÅ ]ZmÀ°§fnse 

(A`nImc§fnse) AWp¡fpsS F®w cmk{]hÀ¯\^eambp≠mIp¶ ]ZmÀ°§fnse 
(DÂ¸¶§fnse) AWp¡fpsS  F®¯n\v Xpeyambncn¡Ww. asämcphn[¯nÂ ]dªmÂ 
cmkkaoIcW§Ä  kwXpe\w  sNbvXncn¡Ww. 

Hcp cmkkaoIcWw  kwXpe\w sN¿p¶Xn\v:
1. �A`nImcI§sfbpw DXv]¶§sfbpw Xncn¨dnªv Hcp cq]tcJmkahmIyw  (Skeleton 

equation) FgpXpI. DZmlcWambn:

A`nImcIw A + A`nImcIw B                DXv]¶w C + DXv]¶w D
2. �A¼Sbmf¯nsâ  Ccphi§fnepapÅ hnhn[aqeI§fpsS AWp¡fpsS F®w t\m¡pI.  

AWp¡fpsS  F®w XpeyasÃ¦nÂ A`nImcI§fpsSbpw DXv]¶§fpsSbpw F®w 

hyXymks¸Sp¯n Ahsb kwXpe\w sN¿pI.

3.  �KpWm¦§sf GsXs¦nepw  Hcp s]mXphmb LSIw  sIm≠v hn`Pn¡phm³ km[n¡psa¦nÂ 

Ahsb  eLqIcn¡pI.



cmkkaoIcWw

71

kÄ^Àss{SHmIvsskUv 

+
kÄ^ÀssUHmIvsskUv HmIvknP³

DZmlcW¯nsâ Nn{XklnXapÅ hniZoIcWw : 2
ssl{UP\pw t¢mdn\pw  X½nÂ  {]hÀ¯n¨v ssl{UP³t¢mssdUv D≠mIp¶ cmk{]

hÀ¯\w..

DZmlcW¯nsâ Nn{XklnXbpÅ hniZoIcWw : 3
ssl{UP\pw,  HmIvknP\pw X½nÂ  {]hÀ¯n¨v Pew  D≠mIp¶ cmk{]hÀ¯\w.

A-bpw  B-bpw  X½nÂ {]hÀ¯n¨v  
C F¶ DXv]¶w D≠mIp¶Xnsâ 
kaoIc Ww Nn{X¯nÂ\n¶pw Rm³ 
FgpXn.

cmkkaoIcW§sf R§Ä kwXpe\w 
sN¿p¶p.

1. N2 + O2	  NO
2. CaCO3 + HCl CaCl2 + H2O 

+ CO2

3. Na + H2O	 	NaOH + H2 

4. KClO3 	 	KCl + O2  

5. N2 + H2	 	NH3    
6. NH3 + O2 	 	N2 + H2O

  H2        +     Cl2  2HCl

ClCl

HH

H Cl

H Cl

A B C

H

H

O

O

H

H

O

H

H

H

H

O

2H2 + O2	  	 2H2 O

DZmlcW¯nsâ Nn{XklnXapÅ hniZoIcWw : 1
kÄ^ÀssUHmIvsskUv HmIvknP\pambn {]hÀ¯n¨v kÄ^Àss{SHmIvsskUv 

D≠mIp¶ cmk{]hÀ¯\w.

  2SO2              +     O2         2SO3

{]hr¯n 4.6	        R§Ä sN¿p¶p
{]hr¯n 4.5	          Rm³ sN¿p¶p
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t_cnbwt¢mssdUv emb\nsb tkmUn 
bwkÄt^äv emb\nbpambn IeÀ¯pI. 
\S¡p¶ cmk{]hÀ¯\w    \nco£n¡pI. 
\S¡p¶ cmk{]hÀ¯\¯nsâ kwXp 
e\w sN¿s¸« cmkkaoIcWw Fgp 
XpI.

{]IrXnbnÂ cmk{]hÀ¯\w kw`hn¡p¶Xns\¡pdn¨v AdnbpI.

an¶ep≠mIpt¼mÄ Nne cmk{]hÀ¯\§Ä {]IrXnZ¯ambn Xs¶ \S¡p¶p. 
A´co£¯nepÅ ss\{SP³, HmIvknP\pambn kwtbmPn¨v ss\{SP³ssUHmsskUv 

D≠mIp¶p.

         N2     +    2O2        2NO2

A´co£¯nÂ  ImWs¸Sp¶ HmIvknP³   HmtkmWmbn  ]cnhÀ¯\w  sN¿s¸Sp¶p.

         3O2     2O3

ss\{SP³ ssUHmIvsskUv t]mepÅ A¾ HmIvsskUpIÄ Pe_mjv]¯nsâ  sNdnb 

XpÅnIfpambn IeÀ¶v A¾ag  D≠mIp¶p. CXv kky§Ä¡v tZmjIcamWv.

	   4NO2     +    O2    +    2H2O     4HNO3

aqey\nÀ®bw

hn`mKw - A
I. icnbmb D¯cw sXcsªSps¯gpXpI.

1. tkmUnb¯nsâ AWpkwJy 11 BWv. tkmUnbw AtbmWnepÅ CeIvt{SmWpIfpsS 
F®w___________ BWv. (9,10,12)v.

2. Fe2+ AtbmWn\v \jvSs¸« CeIvt{SmWpIfpsS F®w___________BIp¶p. (2,3,0)

3. Xmsg sImSp¯n«pÅhbnÂ\n¶pw _lpAtämanI AtbmWns\ I≠p]nSn¡pI 
____________ (Cl- , O2- , Na+ , NH4

+)

4. �Xmsg sImSp¯n«pÅhbnÂ \n¶v GIAtämanI B\tbmWpIsf (EW) I≠p]n 

Sn¡pI____________ (CN- , PO4
3- , I- , NO2

-)

 AtamWnb 
hneb\¯nÂ ssl 
t{Umt¢mdnIv A¾w 
IeÀ¯pI. \S¡p 
¶ {]hÀ¯\w \n 
co£n¡pI. \S¡p 
¶ cmk{]hÀ¯\ 
¯nsâ  kwXpe\w  
sN¿s¸« cmkkao 
IcWw  FgpXpI.

{]hr¯n 4.8	     R§Ä \nco£n¡p¶p{]hr¯n 4.7	     R§Ä \nco£n¡p¶p
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5. �Hcp AWp CeIvt{SmWpIsf kzoIcn¡pItbm \jvSs¸Sp¯pItbm sN¿p¶Xnsâ 	
^eambmWv Hcp Atbm¬ D≠mIp¶Xv. Au3+ Atbm¬ D≠mIpt¼mÄ 3 CeIvt{SmWpIÄ 
___________ (kzoIcn¡p¶p, \jvSs¸Sp¯p¶p)

6.- KClO3Â DÅ B\-tbm-Wm-Wv ___________ . (Cl-, O2-, ClO3
-)

7.- s^-dnIv HmIvssk-Unsâ X·m{X kq{Xw___________-B-Ip¶p

		 (FeO, Fe2O, Fe2O3)

8. ___________ -cq-]s¸Sp-¶-Xn-\m-emWv A¾-ag D≠m-Ip-¶Xv

		 (Hm-tkm¬, ss\{SnIv A¾w,- ImÀ_¬ssU-Hm-Ivssk-Uv)

9.- Im-ä-tbm-Wp-IÄ (-[-\-A-tbm-Wp-IÄ)___________NmÀÖv h-ln-¡p-¶p. 

		 (-[-\, -E-W,- D-Zm-ko-\)

10. ___________-C-e-Ivt{Sm-Wp-Isf t\Sp-¶-Xn-\m-emWv B\-tbm-Wp-IÄ cq]-s¸-Sp-¶-Xv    	
		  (-teml-§Ä,- A-tem-l-§Ä,- B-ZÀi-hm-X-I-§Ä)

11.- �se-Un\v 2,4 F¶o kwtbm-P-I-X-IÄ D≠v.- ¹w-_nIv AtbmWn\pÅ 				 
NmÀÖv.___________-B-Ip¶p

		 (+1, +2, +3, +4)

12.- kÄ^À kÄss^Uv Atbm-Wmbn amdp-t¼mÄ AXv c≠v Ce-Ivt{Sm-Wp-I-sf 		
		  ___________(-\-jvS-s¸-Sp-¯p-¶p,t\Sp¶p)

13.- t^m-kv^-d-Ênsâ kwtbm-PIX A©v BWv. A§-s\-bm-sW-¦nÂ t^mkv^-d-Ênsâ 	
	    HmIvssk-Unsâ X·m{Xmkq{Xw___________B-Ip-¶p.

		 (PO5, P2O5, P5O2)

14. ___________sâ X·m{X Nn{X-am-Wn-Xv.

		 (CO2, H2O, SO3, CO2)

15.- k-ky-§Ä¡v D]-{Z-h-Im-cn-bmb Hcp ]ZmÀ°-am-Wv___________(-bq-dn-b, HNO3,CO2)

II. hn«pt]mb `mKw ]qcn¸n¡pI.

1.- CO3
2þ Â AS-§-bn-«pÅ BsI AWp-¡-fpsS F®w ___________B-Wv.

2. Hcp G-I-kw-tbm-PI _lp-AWp Atbm-WnÂ Hcp ssl{U-P³ AWphpw Hcp kÄ^À 
AWphpw aq¶v HmIvkn-P³ AWp-¡fpw AS-§n-bn-«p-s-¦nÂ B Atbm-Wnsâ t]cv 
___________ F¶m-Ip¶p.

3.- Htc ]ZmÀ°-¯nsâ aq¶v X·m-{X-IÄ kwtbm-Pn¨v AsÃ-¦nÂ IqSn-t¨À¶v D≠m-Ip¶ 
Hscmä X·m-{X ___________ F¶-dn-b-s¸-Sp¶p.

4.- Hcp aqe-I-¯nsâ Atbm-Wn-epÅ BsI NmÀÖns\ B aqe-I-¯nsâ ___________

	 F¶p ]d-bp¶p

5. EW Atbm-Wp-I-fpsS hen¸w AXnsâ aqe AWp-hn-s\-¡mfpw ___________B-Wv.

6. kÄ^À slIvkm-^vfq-ssd-UnÂ kÄ^-dnsâ kwtbm-P-IX ___________B-Wv.

7.- s]m-«m-knbw ssUt{Im-ta-änsâ X·m-{Xm-kq{Xw ___________-B-Wv.

8. Xm]w DÂkÀÖn-¡p¶ cmk-{]-hÀ¯-\-§-sf ___________ F¶p ]d-bp-¶p.

9.- _lp Atäm-anI Atbm-Wp-I-fnÂ NH4
+Hcp ___________-A-tbm-Wn\v DZm-l-c-W-am-Wv.

10. �Hcp _lp-A-täm-anI Atbm¬ ___________ ØnXn-sN-¿p-Ibpw {]hÀ¯n-¡p-Ibpw 
sN¿p-¶p.

11. ___________ \m-emWv Hcp Atbm¬ cq]-s¸-Sp-¶-Xv.

12. �Hcp aqe-I-¯nsâ _mly-Xa-sj-ÃnÂ Bdv Ce-Ivt{Sm-Wp-IÄ D≠v. F¦nÂ AXnsâ 
kwtbm-P-I-X___________-B-Ip-¶p.

13.- k-ky-§Ä Ah-bpsS Blmcw \nÀ½n-¡p¶ {]{In-b-bm-Wv ___________
14.- �[\ Atbm-Wp-I-fpsS hen¸w AXnsâ aqe AWp-hn-s\-¡mfpw sNdp-Xm-Wv.-C-Xn\p 

ImcWw ___________ B-Wv.
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15. �Hcp GI Atäm-anI EW Atbm-Wns\ {]Xn-\n-[o-I-cn-¡p-¶-Xn-\p-]-tbm-Kn-¡p¶  

{]Xy-bw ___________ B-Ip¶p.

16. {]Im-i-kw-ivtej-W-¯n\v Bh-iy-amb cmk-]-ZmÀ°-§Ä ___________ BWv

17. ___________\m-emWv [\-A-tbm¬ [\-NmÀÖv hln-¡p¶Xv.

18. �Hcp Atbm¬ X3--NmÀÖv hln-¡p-¶p. F¦nÂ AXnsâ kwtbm-P-I-sj-Ãn-epÅ Ce-

Ivt{Sm-Wp-I-fpsS F®w ___________ -B-Ip¶p.

1. Na  Na+  +  e-

   Cl  +  e-   Cl-

a) tkmUnbw Hcp temlamtWm AtXm AtemlamtWm?

b) Cl- AtbmWnsâ t]scgpXpI.

2. �Hcp ImätbmWpw ([\) Hcp B\tbmWpw (EW) kwtbmPn¡pt¼mgmWv Hcp kwbpàw 

D≠mIp¶Xv XmsgbpÅ kwbpà§fnÂ ImätbmWpIfpw B\tbmWpIfpw 

GsXms¡bmWv?

a) K2CO3			   b) BaCl2
3. tNcpw]Sn tNÀ¡pI.	 							              

Cl-	 -	 _lpAtämanI B\tbm¬

Cr2+	 -	 GIAtämanI B\tbm¬

NH4
+	 -	 GIAtämanI Imätbm¬

PO4
3-	 -	 _lpAtämanI Imätbm¬

4. �XmsgbpÅ kwbpà§fnÂ ImWp¶ ImätbmWpIfptSbpw B\tbmWp IfptSbpw 

t]scgpXpI.	

	 a)  MgSO4	 b) KNO3

5. X¶n«pÅhbnÂ \n¶v hyXykvXX ]peÀ¯p¶ H¶ns\ sXcsªSp¡pI. 

			  a)  NO3
- ,  NO2

-  ,  MnO4
-  ,  Cl-

b)	 BaCl2  ,  NaNO3  ,  MgSO4  ,  CuO (ImätbmWnsâ NmÀÖns³d ASnØm\¯nÂ)

6. Xmsg X¶n«pÅ kwbpIvX§fnse X F¶ aqeI¯nsâ kwtbmPIX Xncn¨dnbpI 

			  a) XH3 		  b) XCl5, 	 c) X2O3 		  d) XO2 

7. Xmsg X¶n«pÅhsb GIkwtbmPI, ZznkwtbmPI, {XnkwtbmPI AtbmWpIfmbn   
Xcw Xncn¡pI. 

 		  a) AtamWnbw 	 b) HmIvsskUv 

			  c) ss\ss{SUv  

8.  Hcp aqeIw ‘B’ {XnkwtbmPI aqeIamIp¶p. AXnsâ cmkkq{Xw FgpXpI. 

			  a)  HmIvsskUv 	 b) t¢mssdUv

9.  XmsgX¶ncn¡p¶ AtbmWpIÄ¡v km²yamb FÃm cmkkq{X§fpw FgpXpI. 

			  Cu2+, Fe2+, SO4
2- , Cl- - 

hn`mKw - B
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10. hn«pt]mb `mKw ]qcn¸n¡pI. 

		 a) �an¶ep≠mIpt¼mÄ A´co£¯nÂ ImWs¸Sp¶ HmIvknP³ __________ Bbn 
]cnhÀ¯\w sN¿s¸Sp¶p ? 

		 b) N2 + 2O2  __________? 

11. X¶n«pÅ {]kvXmh\Ifnse sXäv Xncp¯pI. 

		 a) kwtbmPIXsb NmÀÖpambn _Ôs¸Sp¯m³ IgnbpIbnÃ. 

		 b) Htc aqeI§fpsS ct≠m AsÃ¦nÂ AXne[nIw AWp¡fnÂ \n¶pw Hcp _lp 	

		     AtämanI Atbm¬ cq]s¸Sp¯m\mIp¶XmWv.

12.  �Hcp cmkkaoIcWw kwXpe\w  sNt¿≠Xmbn hcpt¼mÄ, HmÀ¯ncnt¡≠hsb¡pdn v̈ 

XmsgX¶ncn¡p¶ hmIy§Ä sXämWv. AXnse sXäpIÄ Xncp¯n  icnbmb  

hmIy§Ä FgpXpI. 
a)	 BhiyapÅbnS§fnÂ cmkkq{X§Ä  amäpI

b)	 D≠mIp¶  DÂ¸¶w Ah£n]vXamsW¦nÂ apIfntem«pÅ A¼Sbmfw ( ) 
D]tbmKn¡pI.

13. �XmsgsImSp¯n«pÅhbnÂ \n¶pw  _lp AtämanI  B\tbmWpIsf XncsªSp¯v  

AhbpsS cmkkq{Xw FgpXpI.

a)  t¢mssdUv Atbm¬ 		 b)  ^vfqssdUv  Atbm¬ 

c)  t^mkvt^äv   Atbm¬ 	 d) kÄt^äv Atbm¬

14. ^vfqdnsâ AWpkwJy 9 BWv ^vfqssdUvAtbm¬ D≠mIp¶ hn[w hnhcn¡pI.

15. �Zn -sâ kwtbmPIX 2 BWv, HmIvknPsâ kwtbmPIX 2 BWv taev]dª kqN\

IÄ  D]tbmKn¨v  kn¦v HmIvsskUnsâ  cmkkq{Xw FgpXpI.

16. �Aepan\nbwHmIvsskUnsâ  cmkkq{Xw Al2O3  BWv. Aepan\nb¯nsâbpw HmIvkn 

Psâbpw kwtbmPIXIÄ I≠p]nSn¡pI.

17.- Xmsg sImSp-̄ n-«pÅ {]kvXm-h-\-I-fnse sXäv Xncp-̄ p-I.

		 i) [\ Atbm-Wp-Isf he-Xp-h-i-̄ pw, EW Atbm-Wp-Isf CSXp-hi¯pamWv Fgp-tX≠--Xv.

		 ii) Hcp GI Atäm-anI Atbm-WnÂ AS-§n-bn-«pÅ BsI NmÀÖmWv AXnsâ 		

		     kwtbm-P-I-X.

18.- Xmsg sImSp-̄ n-«pÅ ]«nI ]qÀ¯o-I-cn-¡pI.

{Ia-\¼À Atbm-Wnsâ kq{Xw _lp-A-täm-anI Atbm¬ Atbm-Wnsâ \maw

1.    CO2-
3

sS{Sm Atäm-anI ImÀ_-tWäv Atbm¬

2. MnO4
-

3. HSO4
-

4.
     

O2
2-

5.   ClO-

19. Xmsg X¶n-«pÅ [\ Atbm-Wp-Isf GI-kw-tbm-P-I,-Zzn-kw-tbm-P-I,-{Xn-kw-tbm-PI 	
	    NXpÀkw-tbm-PI [\-A-tbm¬ F¶n-§s\ Xcw Xncn¡pI.

		 i) kväm-\nIv		  ii) s^-dkv		  iii) tIm-_mÄ«nIv	 iv) Hu-dkv
20. ImcWw \ÂIpI
		 a) A-tam-Wnb D≠m-Ip-t¼mÄ Xm]w DÂkÀÖn-¡-s¸-Sp¶p

		 b) k-b-ss\Uv Atbm¬ Hcp _lp Atäm-anI Atbm¬ BWv.		  		
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	 21.  Aep-an-\nbw kÄ^yq-dnIv A¾-hp-ambn cmk-{]-hÀ¯-\-¯n-teÀs¸-Sp-t¼mÄ Aep-an-	

		   \nbw kÄt^äv D≠m-Ip-¶p. XmsgsImSp¯n-«pÅhbv¡v D¯cw \ÂIpI

		  i) A-ep-an-\nbw kÄt^-änsâ X·m-{Xm-kq{Xw \ÂIpI

		  ii) kÄt^äv Atbm-Wnsâ NmÀÖv F´mWv?

22. hn«p-t]m-bn-«pÅ hni-Zmw-i-§Ä \ÂIpI.

 X·m-{Xm-kq{Xw kwbp-à-¯nsâ \maw

a) SiCl4          
b) HgO
c) Fe(OH)2

d) Cr2(SO4)3

23.- Xm-sg-sIm-Sp-¯n-«pÅ kwbp-à-§-fnse [\-A-tbm-Wp-Ifpw EW-A-tbm-Wp-Ifpw 		

		  I≠p]n-Sn-¡pI.

		 i) Hu-dnIv t¢mssdUv			   ii) A-tam-Wnbw kÄt^äv

		 iii) s]m-«m-knbw s]Àamw-K-t\äv	 iv) tkm-Unbw Xtbm-kÄt^äv

24. _lp-kw-tbm-PI Atbm-Wn\pw _lp-A-täm-anI Atbm-Wn\pw X½n-epÅ hyXym-k-	

	    §Ä \ÂIpI

25. Hcp AWp sshZyp-X-]-c-ambn DZm-ko-\-amWv Imc-W-§Ä \ÂIpI

26.- sa-áojyw F´p-sIm≠-mWv Mg2+Atbm¬ D≠m-¡p-¶Xv F¶-Xn\v hni-Zo-I-cWw \ÂIpI

27.- {]-Im-i-kw-ivte-j-W-¯nsâ cmk-k-ao-I-cWw \ÂIpI

28. Hcp cmk-k-ao-I-c-W-̄ nse “ aq”, “ ” F¶o {]Xo-I-§Ä F´ns\ {]Xn-\n-[m\w sN¿p-¶p?

29.- Xm-sg-sIm-Sp-¯n-«p-Å-hbv¡v kwXp-e\w sN¿-s¸« cmk-k-ao-I-c-W-§Ä \ÂIpI

		 i) an¶ep≠mIpt¼mÄ \S¡p¶ cmk{]hÀ¯\w

		 ii) A´co£¯nÂ HmIvknP³ HmtkmWmbn amdp¶ {]hÀ¯\w

		 iii) A¾ag D≠mIpt¼mÄ \S¡p¶ cmk{]hÀ¯\w

30. tNcpw]Sn tNÀ¡pI.

A B
s]m«mknbw t{Imtaäv         H2O2

ssl{UP³ s]tdmIvsskUv Mg3(PO4)2

saKv\ojyw t^mkvt^ävv K2CrO4

31. kvt{Sm¬jyw temlw Sr2+ F¶ Atbm¬ D≠m¡p¶p. Xmsg sImSp¯n«pÅhbpsS 	

	    cmkkq{X§Ä FgpXpI.

		 i) kvt{Sm¬jyw HmIvsskUv		 ii) kvt{Sm¬jyw t¢mssdUv

		 iii) kvt{Sm¬jyw ss\t{Säv		  iv) kvt{Sm¬jyw kÄt^äv

32. Pb2+ 	 N2 	 B 	 PH3 	 Ag 	 I-

		 a) apIfnÂ sImSp¯n«pÅhbnÂ \n¶pw GsX¦nepw c≠v i) AWp¡Ä	 ii) X\v		

		     am{XIÄ 	 iii) AtbmWpIÄ F¶nh sXcsªSp¡pI.

		 b) Pb2+, I- F¶o AtbmWpIÄ kwtbmPn¨p≠mIp¶ kwbpà¯nsâ t]sc´v?

		   AXnsâ X\vam{Xmkq{Xhpw \ÂIpI.
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33. ImätbmWpIsfbpw B\tbmWpIsfbpw XcwXncn¡pI.

		 i) ss\ss{SUv Atbm¬	 ii) Ìm\kv Atbm¬	

		 iii) s^dnIv Atbm¬		 iv) sslt{UmIvsskUv Atbm¬

34. Hcp kwbp-à-¯nsâ cmk-kq-{X-¯n\v sshZyp-X-]-c-ambn NmÀÖn-Ã(-D-Zm-ko-\-am-Wv)	

	    ImcWw \ÂIpI.

35. Hcp cmk{]hÀ¯\w \S¡p¶Xn\pap³]v ImWs¸Sp¶ ]ZmÀ°§fmWv 			

	   A`nImcI§Ä. 2Fe + 3Cl2  2FeCl3. Cu cmk{]hÀ¯\¯nse A`nImcI§ 	

	    fpsS t]cp ]dbpI.

36. KpW\coXnbnÂ kwtbmPIXIÄ At\ym\yw ssIamdp¶ ({Inkv t{Imkv) coXnbp]	

	    tbmKn¨v Xmsg sImSp¯n«pÅ kwbpà§fpsS cmkkq{X§Ä FgpXpI.

		 a) ImÂkywsslt{UmIvsskUv	 b) AtamWnbwImÀ_tWäv

		 c) kn¦vHmIvsskUv			   d) Aepan\nbwHmIvsskUv

37. tkmUnb¯nsâ kwtbmPIX 1 BWv. t¢mdnsâ kwtbmPIX 1 BWv. tkmUnbw 	

	    t¢mssdUnsâ cmkkq{Xw FgpXpI.

38. Hcp kwXpe\w sN¿s¸« cmkkaoIcW¯nÂ A`nImc§fnepw DÂ¸¶§fnepw 	

	    DÅ hnhn[ aqeI§fpsS AWp¡fpsS F®w A¼Sbmf¯n\v Ccphihpw 	     	

        kaambncn¡pw. XmsgbpÅ kaoIcWs¯ kwXpe\w sN¿pI.

		  HNO3  H 2O + NO2  +O2

hn`mKw – C

I. X¶n«pÅ cmkkaoIcW§Ä kwXpe\w sN¿pI.

1.   MnO2     + 	 HCl 	           	 MnCl2       + 	 Cl2         + 	 H2O

2.   NH4Cl    + 	 Ca(OH)2      	 NH3          + 	 CaCl2    + 	 H2O

3.   BaCl2       + 	 Al2 (SO4 ) 3   	 BaSO4      + 	 AlCl3
4.   NaAlO2  +  	H2O+ 	CO2  	 Al(OH) 3    + 	 Na2CO3

5.   NH3       + 	 O2                     	 NO            + 	 H2O 	   

6.   Zn          + 	 HNO3 	             	 Zn(NO3 )2  + 	 NO2	    + 	 H2O

7.   H2S        + 	O2 	             	 H2O          + 	 SO2

8.   PbO       + 	 C                 	 Pb             + 	 CO2

9.   BaCl2     + 	 H2 SO4        	 Ba SO4     + 	 HCl

10.   CH4        +   O2               	 CO2               +	 H2O

2.- Xmsg sImSp-¯n-«pÅ ]«nI ]qÀ¯o-I-cn-¡pI.

Atbm-Wp-IÄ t^mkvt^äv t¢mtdäv ss_kÄt^äv

Na+ ___________ NaClO3 ___________

Mg2+ Mg3(PO4 )2 ___________ ___________ 

Al3+. AlPO4  ___________ Al(HSO4 )3



ckX{´w

78

A²ymbw - 4
3.- Xm-sg-sIm-Sp-¯n-«pÅ ]«nI ]qÀ¯o-I-cn-¡pI.

�saáo-jy-¯nsâ cmk-kq-{X-§Ä Fgp-Xn-bn-cn-¡p-¶-Xp-t]mse _m¡n-bpÅ teml-

§Ä¡pw cmk-kq-{X-§Ä FgpXn ]«n-Isb ]qÀ¯o-I-cn-¡pI.

t¢mssd-Uv kÄt^-äv HmIvssk-Uv t^mkvt^äv

saáojyw MgCl2 MgSO4 MgO Mg3 (PO4 )2

tkmUnbw

Aeqan\nbw

Ccp-¼v (II)

4.- Xmsg sImSp-¯n-«pÅhbpsS t]sc-gp-XpI.

i) Hcp aqeIw Ce-Ivt{Sm-Wp-Isf \jvS-s¸-Sp¯n [\Atbm¬ cq]-s¸-Sp-¯p¶p

ii) Hcp aqeIw Ce-Ivt{Sm-Wp-Isf kzoI-cn¨v EWAtbm¬ cq]-s¸-Sp-¯p-¶p.

iii) C-e-Ivt{-SmWp-Isf \jvS-s¸-Sp-¯p-t¼mÄ D≠mIp¶ Atbm¬

iv) D-Zm-ko-\-amb Hcp AWp Ce-Ivt{Sm¬ kzoI-cn-¡p-t¼mÄ D≠m-Ip¶ Atbm¬

v) A-tbm-WnI kwbp-à-§Ä cq]o-Ir-X-am-Ip-t¼mÄ ]s¦-Sp-¡p¶ Atbm¬/IÄ

5.- cm-ap-hnsâ ssIhiw AWp-kwJy 13 DÅ X F¶ Hcp aqeIw D≠v. F¶mÂ tkmap-

hnsâ ssIhiw AWp-kwJy 16 DÅ Y F¶ aqe-I-amWpÅXv cmaphpw tkmaphpw Cu 

c≠v aqe-I-§-sfbpw X½nÂ IeÀ¯n NqSm-¡n-b-t¸mÄ Z Fs¶mcp ]pXnb kwbp-àw 

D≠m-bn. CXv a\-ÊnÂ h¨p-sIm≠v Xmsg sImSp-¯n-«pÅ tNmZy-§Ä¡v D¯-c-§Ä    

\ÂIpI. 

i) X sâ Ce-Ivt{Sm¬ hn\ymkw Fgp-XpI.

ii) Y sâ Ce-Ivt{Sm¬ hn\ymkw Fgp-XpI.

iii) C-XnÂ GXmWv temlw? GXmWv Atemlw?

iv) X sâ kwtbm-P-IX F{X?

v) Y sâ kwtbm-P-IX F{X ?

vi) Z sâ cmk-kq{Xw FgpXpI

6. Hcp ImÀ _mä-dn-bnÂ kÄ^yq-cnIv BknUv AS-§n-bn-cn-¡p-¶p. kzmXn Hcp t{Um¸À 

D]-tbm-Kn¨v AXn³ \n¶v Ipd¨v kÄ^yq-cnIv A¾-sa-Sp¯v Nn{X-¯nÂ ImWn-¨n-cn-¡p¶ 

Xc-¯n-epÅ Hcp t_m«n-enÂ hbv-¡p-¶p. t_m«n-en-\p-ÅnÂ t\À¯ Aeq-an-\nbw XInSv 

D≠v. A¾w tNÀ¡p-t¼mÄ \nd-an-Ãm¯ Hcp hmXIw ]pd-t¯¡v hcp-¶p. AXns\ Ip¸n-

bpsS hmbv`m-K-¯vv h¨n-«pÅ Hcp _eq-Wn-\p-ÅnÂ tiJ-cn-¡p-¶p.

	 Xmsg]-d-bp¶ tNmZy-§Ä¡v D¯cw \ÂIpI.

XpS-¡-¯nÂ

Aev]-k-a-b-̄ n-
\p-tijw

1. t\À¸n¨ kÄ^yq-cnIv A¾w 

2. t\À¯ Aeq-an-\n-b-wX-InSv

1
2

i) A-ep-an-\nbw Hcp _________B-Wv.

ii) kÄ^yq-cnIv A¾-̄ nsâ X·m-{Xm-kq{Xw ________-B-Wv.

iii) A-ep-an-\nbw kÄt -̂änsâ X·m-{X-mkq-{Xw_______-B-Wv. 

iv) taÂ¸-dª cmk-{]-hÀ¯-\-¯nsâ cmk-k-ao-I-cWw  

hm¡p-IÄ D]-tbm-Kn¨v Xmsg sImSp-¯n-cn-¡p-¶p. CXns\ 

cmk-kq-{X-§Ä D]-tbm-Kn¨v Fgp-Xp-I.

Aeq-an-\nbw+kÄ^yq-cnIv A¾w  A-eq-an-\nbw kÄt^äv 

+ ssl{U-P³ hmXIw
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7.-	 A-¸-¡m-c-¯nÂ {][m-\-ambpw tkmUnbw ss_ImÀ_-tWäv AS-§n-bn-cn-¡p-¶p. 

CXns\ t\À¸n¨ sslt{Um-t¢m-dnIv A¾-hp-ambn tNÀ¡p-t¼mÄ Xmsg sImSp-¯n-

«pÅ cmk-{]-hÀ¯\w \S-¡p-¶p.

	 NaHCO3 + HCl  NaCl + CO2  + H2O
	 Xmsg-sIm-Sp-¯n-«pÅ tNmZy-§Ä¡v D¯cw \ÂIpI

	 i) 	 tkm-Unbw Atbm-Wnsâ kwtbm-P-IX F{XbmWv?

	 ii) 	 ss_-ImÀ_-tWäv Atbm-Wnsâ kwtbm-P-IX F{X-bmWv?

	 iii) 	t¢mssdUv Atbm¬ GI-kw-tbm-PI Atbm-WmtWm? Zznkw-tbm-PI Atbm-Wm	

	 tWm?

	 iv) 	Hcp cmk-k-ao-I-cW¯nÂ “ “, “  “ Cu {]Xo-I-§Ä F´ns\ kqNn-¸n-¡p¶p

	 v) 	 ss_-ImÀ_-tWäv Atbm-WnÂ \n¶pw Hcp H+ Atbm¬ IqSn \o¡w sN¿p-I-bm-	

	 sW-¦nÂ ImÀ_-tWäv Atbm¬ e`n-¡p-¶p. ImÀ_-tWäv dmUn-¡-ensâ cmk-	

	 kq{Xw \ÂIp-I.

	 vi) 	ss_-ImÀ_-tWäv Atbm¬ Hcp.................-B-\-tbm¬ BWv.(-GI Atäm-anI/_	

	 lp-A-täm-an-I)

	 vii) 	taÂ¸-dª cmk-{]-hÀ¯-\-¯nÂ D≠m-Ip¶ DÂ¸-¶-§-fpsS t]cp-]-d-bpI

	 viii) tkm-Unbw t¢mssd-Unsâ X·m-{Xm-kq-{X-¯nÂ DÅ [\-A-tbm-Wp-w, EW    	

	 AtbmWpw I≠p-]n-Sn-¡pI.

	 ix) 	tkm-Un-b-hpw,-tkm-Unbw AtbmWpw X½n-epÅ hyXymkw F´mWv?

	 x) 	 Hcp cmk-k-ao-I-cWw kwXp-e\w sN¿p-t¼mÄ XnI¨pw A\p-hÀ¯n-t¡≠      	

	 \nbaw GXmWv?

8. 	Xmsg sImSp-̄ n-«pÅ hm¡p-IÄ D]-tbm-Kn-̈ pÅ kao-I-c-W-§sf {]Xo-I-§fpw kwtbm-

P-I-Xbpw D]-tbm-Kn v̈ Ahsb amän-sb-gpXn kwXp-e\w sN¿p-I. hmX-I-§Ä¡pw Ah-

£n-]vX-§Ä¡pw cmk-{]-hÀ -̄\-̄ nÂ A\p-tbm-Py-amb NnÓ-§Ä \ÂIpI.

i) 	 kn¦v kÄss^Uv+ HmIvkn-P³ hmXIw  kn¦v HmIvsskUv Jcw+ kÄ^À 

ssU HmIvsskUv hmXIw

ii) 	knÂhÀ ss\t{Säv emb\n+tkmUnw t¢mssdUv emb\n  knÂhÀ t¢mssdUv 

Ah-£n]vXw+ tkmUnbw ss\t{Säv emb\n

iii) kÄ^À Jcw+ KmV-ss\-{SnIv A¾w  kÄ^yq-cnIv A¾w+ ss\{S-P³ 	

ssUHm-IvsskUv hmXIw+Pew

iv) 	t_-cnbw t¢mssdUv emb\n+s]m«m-knbw kÄt^äv emb\n  t_cnbw 

kÄt^äv Ah-£n]vXw +s]m«m-knbw t¢mtdäv emb\n

v) 	knÂhÀ ss\t{S-äns\ NqSm-¡p-t¼mÄ  knÂhÀ temlw+ ss\{S-P³ ssUHm-

IvsskUv hmXIw+HmIvkn-U-P³ hmXIw

vi) 	A-eq-an\nbw sslt{Um-IvsskUv+ ss\{SnIv A¾w  Aep-an-\nbw ss\t{Säv + 

Pew

9.-	 Xmsg sImSp-¯n-«pÅ [\-A-tbm-Wp-I-fp-sSbpw EW-A-tbm-Wp-I-fp-sSbpw ]«n-I-bn-

epÅ Atbm-Wp-IÄ D]-tbm-Kn¨v Ipd-ªXv ]¯v kwbp-à-§Ä FgpXn Ah-bpsS 

cmk-kq-{Xhpw \mahpw \ÂIpI.

	 [\-A-tbm-Wp-IÄ		  EW-A-tbm-Wp-IÄ

	 	 +NH4 				    ClO3
1-

	Pb2+				    SO3
2-

	Fe3+ 				    CrO4
2-

	K+				    HSO4
1-
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	     cmk-kq{Xw       \maw			       cmk-kq{Xw      \maw

	 1. __________  ______________		  6. __________  ______________

2. __________  ______________		  7. __________  ______________

3. __________  ______________		  8. __________  ______________

4. __________  ______________		  9. __________  ______________

5. __________  ______________	            10. __________  ______________

10. M F¶ teml-¯nsâ kÄt^-änsâ cmk-kq{Xw MSO4 F¶m-Wv. AXnsâ 

	 i) ssl-t{Um-IvsskUv   ii) t¢m-ssdäv		  iii) t¢m-ssdUv		  iv) ss\-t{Säv

	 v) ss\ss{Säv		   vi) s]-tdm-IvsskUv	 vii) t{Im-taäv	    	 viii) t^m-kvt^äv 

F¶nhbpsS cmkkq{X§Ä FgpXpI.

11. Xmsg X¶n-«pÅ ]ZmÀ°-§-fn-epÅ X¶n-cn-¡p¶ aqe-I-§-fpsS kwtbm-P-IX I≠p- 

]n-Sn-bv¡pI

	 i) Al2(SO4)3 se Aep-an-\nbw		  ii) PbO2 se seUv		

	 iii) CaO- se ImÂknbw			   iv) NiCO3 se \n¡Â			 

	 v) BaSO3- se t_dnbw			   vi) FeCl2 se Ccp¼v			 

	 vii) FeCl3 se Ccp¼v			   viii) AuCl3- se kzÀ®w			

	 ix) CO(NO3)3- se tIm_mÄ«v		  x) Sn(SO4)2 se än³

12.- Xmsg sImSp-¯n-«pÅ cmk-k-ao-I-c-W-§sf kwXp-e\w sN¿p-I.

i) CaCO3 + HCl  CaCl2 + CO2   + H2O

ii) Na+ H2O  NaOH + H2 

iii) (NH4 )2 SO4 + Ca(OH)2  CaSO4+NH3 +H2O

iv) Hg(NO3 )2  Hg + NO2  + O2 

v) Pb3O4 + HCl  PbCl2 + Cl2  + H2O

13.- 	 Hcp AWp-hnÂ t{]mt«m-Wp-IÄ , Ce-Ivt{Sm-Wp-IÄ,-\yq-t{Sm-Wp-IÄ F¶o aq¶v D] 	

	 AWp-I-W-§Ä AS-§n-bn-cn-¡p-¶p. apI-fnÂ X¶n-«pÅ {]kvXm-h-\sb Bkv]-Z-		

	 am¡n Xmsg-sIm-Sp-¯n-«pÅ tNmZy-§Ä¡v D¯cw \ÂIpI

		  i) cm-k-{]-hÀ¯\ ka-b¯v hyXym-k-s¸-SmsX ImWp¶ D]-A-Wp-IWw/IW-§Ä 	

	     __________-B-Ip-¶p.

		  ii) Hcp cmk-{]-hÀ¯\w \S-¡p-t¼mÄ IqSp-Itbm Ipd-bp-Itbm sN¿p¶ D]-IWw/	

	    IW-§Ä BWv  __________

		  iii) s]m-Xp-hmbn AWp-¡Ä sshZyp-X-]-c-ambn __________

IqSpXÂ hniZmwi¡Ä¡mbn

]pkvXI§Ä:	      1. General Chemistry - �Jean B. Umland & Jon.M.Bellama 
			         West publishing company

sh_vsskäpIÄ : http://www.visionlearning.com

	                  http://www.chymist.com
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•• i_vZ¯nsâ {]m[m\yw

•• i_vZXcwK¯nsâ DXv]mZ\hpw, {]kmcWhpw.

•• i_vZXcwK¯nsâ {]kmcWs¯¡pdn¨v IqSpXÂ Imcy§Ä.

•• XcwK§fpsS Xchpw kz`mh§fpw.

•• i_vZXcwK¯nsâ {]Xn^e\w.

•• i_vZ¯nsâ koa.

•• AÄ{Si_vZ¯nsâ {]tbmP\§Ä.

•• tUm]vfÀ {]`mhw.
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ao\bpw AhfpsS amXm]nXm¡fpw IqSn Hcp hnhmlkÂ¡mc¯n\v t]mbn. Km\

taf Bcw`n¡p¶Xn\v ap³]v Xs¶ B kwL¯nse AwK§Ä AhcpsS D]IcW§sf 

henbv¡pIbpw, ASn¡pIbpw ao«pIbpw aäpw sN¿p¶Xv AhÀ I≠p. F´n\mWv AhÀ 

C§s\ sN¿p¶sX¶v ao\ AhfpsS AÑt\mSv tNmZn¨p. kwKoXÚ³amÀ AhcpsS 

D]IcW§sf kzcs¸Sp¯pIbmWv. AhfpsS AÑ³ hniZoIcn¨psImSp¯p. AXmbXv 

Xmfhpw {ipXna[pchpapÅ i_vZw e`n¡p¶Xn\mbn Nne {IaoIcW§Ä sN¿pIbmWv. 

kwKoX D]IcW§Ä ]pds¸Sphn¡p¶ I¼\§fpsS ASnØm\¯nemWv i_vZw 

D≠mIp¶Xv. i_vZs¯¡pdn¨pw D]IcW§fpsS kzcs¸Sp¯Â F´msW¶pw, \mw 

kwkmcn¡p¶ I¼\w GXmsW¶pw a\Ênem¡p¶Xn\mbn ao\sb \ap¡v klmbn¡mw.

i_vZw
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5.1 i_vZ¯nsâ {]m[m\yw 
\½psS \nXyPohnX¯nÂ i_vZ¯n\v hfscb[nIw {]m[m\yap≠v.

•• kwkmc¯neqsS \ap¡v asämcmfpambn Bibhn\nabw \S¯p¶Xn\v i_vZw 
klmbIcamWv.

•• kwKoX¯nsâ i_vZw \ap¡v kt´mjw \ÂIp¶p. 

•• tdUntbm, sSenhnj³ i_vZ§Ä \ap¡v Adnhpw, hnt\mZhpw \ÂIp¶p.

•• hml\§fpsS tlm¬ i_vZw \s½ t_m[hm³amcm¡pIbpw tdmUnÂ kpc£nXXzw 
Dd¸m¡pIbpw sN¿p¶p.

hoWbptStbm, Knämdnsâtbm I¼nsb 
hen¡pI. hbensâ I¼nsb X«pI. 
I¼\w sN¿p¶ I¼nsb \nco£n¡pIbpw 
i_vZs¯ {i²n¡pIbpw sN¿pI.

hoW 

KnämÀ	

hben³

(i) �s_Â ASn¡pI/ Aemdw t¢m¡v {Iao 

Icn¨v i_vZw {i²n¡pI. 

(ii) �Hcp {U½nÂ I¼v sIm≠v X«nbn«v tXm 

ense I¼\w \nco£n¡pIbpw, i_vZw 

{i²n¡pIbpw sN¿pI.

     s_Â	          {Uwkv           Aemdw t¢m¡v

hnknÂ                              tlm¬

5.2 �i_vZXcwK¯nsâ 

DXv¸mZ\hpw, {]kmcWhpw
apIfnÂ sImSp¯n«pÅ {]hr¯nIfnÂ 

\n¶pw \mw hen¡pItbm, ASn¡pItbm, 
X«pItbm, DuXpItbm sNbvXmÂ \
ap¡v i_vZw ]pds¸Sphn¡msa¶v \mw a\
Ênem¡n hnhn[ hkvXp¡sf Dckp¶Xpw, 
Ipep¡p¶Xpw i_vZw ]pds¸Sphn¡m\pÅ 

aäp amÀ¤§fmWv. 

ff �C¯cw {]hr¯nIsfÃmw hkvXp¡sf 

I¼\w sN¿n¸n¡p¶p. hkvXp¡fpsS 

BhÀ¯n¨n«pÅ ap³t]m«pw ]n³t]m 

«papÅ sNdnb Ne\amWv I¼\§Ä.

ff C¯cw I¼\§Ä, I¼\w sN¿p¶ 	

	 hkvXphn\v kao]apÅ hmbpIWnIIsf 	

	 I¼\w sN¿n¸n¡pIbpw, Ah asämcp 	

	 IWnIbnte¡v IS¶pt]mIpIbpw sN¿p¶p.

ff �apt¼m«pw, ]nt¼m«papÅ Hmtcm Ne\hpw 

hmbp IWnIIsb {]£p_vZam¡pIbpw 

A§s\ XpSÀ¨bmbn I¼\w sN¿p¶ 

hkvXp {]£p_vZ§fpsS Hcp irwJe 

krjvSn¡pIbpw sN¿p¶p. {]£p_v 

Z§fpsS irwJe DdhnS¯nÂ \n¶v 

{]hr¯n 5.1		        Rm³ sN¿p¶p

{]hr¯n 5.2		        Rm³ sN¿p¶p

{]hr¯n 5.3		        Rm³ sN¿p¶p

�(i) Hcp hnknÂ DuXpI. (ii) tlm¬ 

AaÀ¯n i_vZw {i²n¡pI.
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\n§Ä¡v Nn´n¡m³ Ignbp¶ i_vZ§fpsS Hcp ]«nI X¿mdm¡n Ahsb AhbpsS 

IpSpw_§fnÂ tNÀ¡pI.

{Ia

\¼À
DckpI DuXpI hen¡pI ASn¡pI

1. hben³ hnknÂ KnämÀ {Uwkv

2.

3.

4.

A´co£¯neqsS hnhn[ ZniIfntebv¡v Nen¡p¶p. A´co£¯neqsS k©cn¡p¶ 

{]£p_vZ§fpsS irwJesb i_vZXcwKw F¶p ]dbp¶p.

ff �C¯cw i_vZXcwK§Ä t{imXmhnsâ sNhnbnÂ F¯pt¼mÄ, Ah sNhnbnse IÀ®]

Ss¯ I¼\w sN¿n¸n¡p¶Xn\mÂ, sNhnIfnÂ i_vZ¯nsâ A\p`hw D≠mhpIbpw 

sN¿p¶p.  

AXpsIm≠v hkvXp¡fpsS I¼\¯mÂ i_vZXcwKw D≠mhpIbpw i_vZw F¶Xv 

t{imXmhnepmIp¶ tIÄhn F¶ Hcp A\p`hhpamWv.

5.3 i_vZXcwK¯nsâ {]kmcWs¯¸än IqSpXÂ Imcy§Ä
i_vZXcwK§Ä¡v {ZmhI§Ä, Jc§Ä, hmXI§Ä F¶nhbneqsS k©cn¡m³ 

Ignbpw. i_vZXcwK§Ä t{]jWw sN¿s¸Sp¶ hkvXp¡sf (Jcw, {ZmhIw, hmXIw) 
Hcp am[yaw F¶p hnfn¡p¶p. i_vZXcwKw t{]jWw sN¿p¶Xn\v Hcp am[yahkvXp 
BhiyamWv, Ch iq\yXbneqsS k©cn¡p¶nÃ.

tdm_À«v t_mbÂ F¶ imkv{XÚ³ i_vZw iq\yXbnÂ¡qSn k©cn¡nÃmsb¶v 

sXfnbn¨n«p≠v. Nn{Xw 5.1 Â ImWn¨ncn¡p¶Xpt]mse At±lw Hcp sshZypX aWnsb 
`cWn¡I¯v h¨p. Hcp \nÀÆmX ]¼v D]tbmKn¨v `cWnbnse hmbphns\ kmh[m\w ]p 
d¯m¡pt¼mÄ i_vZ¯nsâ hym]vXw IpdbpIbpw hmbp apgph³ ]pd¯mIpt¼mÄ i_vZw 
tIÄ¡mXmIpIbpw sN¿p¶p. F¶mÂ hmbphns\ `cWnbnÂ Xncn¨p hcm³ A\phZn¨mÂ 

i_vZw ho≠pw tIÄ¡pIbpw sN¿p¶p.
sshZypX _Ô\¯n\mbn 

dºÀ tImÀ¡v

sshZypX aWn

\nÀÆmX ]¼ntebv¡v

s_ÂPmÀ

Nn{Xw 5.1 Pmdn\pÅnse sshZypX aWn

{]hr¯n 5.4								              Rm³ sN¿p¶p
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5.4 �XcwK§fpsS Xc§fpw 

kz`mh§fpw 

s]mXphmbn, Hcp am[ya¯neqsS 

Nen¡p¶, {]£p_vZ§fpsS Hcp 

irwJebmWv XcwKw, Hcp am[ya¯nse 

IWnIIÄ AXnsâ DXv`hØm\¯v \n¶v 

e£yØm\t¯bv¡v Nen¡p¶nÃ, adn¨v 

{]£p_vZX am{Xw DXv`hØm\¯v \n¶v 

e£yØm\t¯bv¡v hln¡s¸Sp¶p.

i_vZXcwK§sft]mse t{]jWw 

sN¿p¶Xn\v Hcp am[yaw BhiyapÅ Xcw 

K§sf bm{´nI XcwK§Ä F¶p ]dbp¶p. 

bm{´nI XcwK§Ä c≠p Xc¯nep≠v. 

A\pssZÀLyXcwKw, A\p{]ØXcwKw.

Nne XcwK§fmb hnZypXvIm´nI 

XcwK§Ä¡v t{]jWw sN¿p¶Xn\v 

Hcp am[yaw BhiyanÃ. Chbv¡v iq\y 

hnkvXmcapÅ ]m{X¯ntem, _¡ 

äntem DÅ \nivNe Pe¯nÂ Hcp 

IÃns\ FdnbpI. IÃv Pe¯nsâ D]

cnXe¯nÂ hogpt¼mÄ AXv Hcp 

{]£p_vZX krjvSn¡p¶p. Nn{X¯nÂ 

ImWp¶Xpt]mse F§s\bmWv Cu 

{]£p_vZX AXnsâ DXv`hØm\¯v 

\n¶v ]pdw`mKt¯bv¡v hfb§fmbn 

k©cn¡p¶sX¶v \nco£n¡pI. i_v 

Zhpw A´co£¯neqsS XcwK§fmbn 

k©cn¡p¶Xv CtX coXnbnemWv. 

F¶ncp¶mepw Pe¯neqsS XcwK§Ä 

k©cn¡p¶Xn\pw, hmbphneqsS i_v 

ZXcwK§Ä k©cn¡p¶Xn\pw X½nÂ 

Hcp hyXymkap≠v. CXns\¡pdn¨v ]n 

¶oSv Cu A²ymb¯nÂ \½Ä ]Tn¡pw.

apgph³ ¢mÊnt\bpw c≠p {Kq¸p 

Ifmbn hn`Pn¡pI. Hcp {Kq¸n\v {]hr¯n 

sN¿m\pw atä {Kq¸n\v \nco£n¡m\pw 

IgnbWw. Cu {Kq¸pIsf ]n¶oSv amäm³ 

Ignbp¶XneqsS c≠p {Kq¸pIÄ¡pw     

\nco£n¡m\pÅ Ahkcw e`n¡Ww.

Hcp {Kq¸nepÅ hnZymÀ°nIsf Hcp \n 

cbmbn \nÀ¯pI. Cu \ncbnepÅ BZy 

hyànbpsS AcnInembn Hcp _mkv¡ 

äntem, t{Sbntem Ipsd hkvXp¡sf 

kq£n¡pI.

	 \ncbnÂ H¶maXmbn \nÂ¡p¶ 

hyàntbmSv AhnsS hkvXp¡sf 

Hmtcm¶mbn sXm«v AcnInÂ \nÂ¡p¶ 

hyàn¡v \ÂIm³ A\phZn¡pI. 

c≠mas¯ hyàn CXns\ aq¶mas¯ 

hyànbv¡v \ÂIpIbpw A§s\ FÃm 

hkvXp¡fpw Ahkm\ hyànbnÂ 

F¯nt¡Xpw Ah³ Ahsb asämcp _m 

kv¡äntem, t{Sbntem hbvt¡≠XmWv. 

Cu \ncbnepÅ Hmtcm hnZymÀ°nbpw 

am[ya¯nse IWnIbmsW¶v Ct¸mÄ 

hnNmcn¡pI. IS¯nhn« Hmtcm hkvXp 

hpw Hmtcm {]£p_vZ§fmsW¶pw 

k¦Â¸n¡pI.

	 {]£p_vZs¯ AXnsâ 

DdhnS¯nÂ \n¶v (_mkv¡äv/t{S) 

e£yØm\t¯bv¡v (_mkv¡äv/t{S) 

IS¯nhnSm³ Ignbpsa¶pw F¶mÂ 

IWnI `uXnI]camb DdhnS¯nÂ 

\n¶v (_mkv¡äv/t{S) e£yØm\

t¯bv¡pw (_mkv¡äv/t{S) IS¯nhnSm³ 

IgnbnsÃ¶pw \n§Ä a\Ênemt¡­

XmWv. C§s\bmWv bYmÀ°¯nÂ 

{]£p_vZ§fpsS irwJe (XcwKw) Hcp 

am[ya¯neqsS k©cn¡p¶Xv. 

{]hr¯n 5.5		        Rm³ sN¿p¶p {]hr¯n 5.6		        R§Ä sN¿p¶p

XbnÂ¡qSn k©cn¡m³ Ignbpw. tdUn 

tbmXcwK§Ä hnZypZvIm´nI XcwK§Ä¡v 

Hcp DZmlcWamWv. CXns\¡pdn¨v IpSpX 

embn \n§Ä DbÀ¶ ¢mknÂ ]Tn¡pw.
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Hcp k{]nwKv FSp¡pI. Hc{Kw \n§Ä ]nSn¨n«v atä A{Kw \n§fpsS tÌlnXs\

s¡m≠v ]nSn¸n¡pI. Nn{X¯nÂ ImWp¶Xpt]mse kv{]nwKns\ hen¨p\o«pI. kv{]nw 

Knsâ NpcpfpIÄ Htc AIe¯nÂ ImWp¶Xv {i²n¡pI.

XcwK§Ä

A\pssZÀLy XcwK§Ä

DZm: iÐ XcwK§Ä

A\p{]Ø XcwK§Ä

DZm: Pe XcwK§Ä

bm{´nI XcwK§ÄsshZypXIm´nI XcwK§Ä
(A\p{]ØXcwKw)

(DZm: {]Imi XcwKw, C³{^shUv, 

AÄ{Smhbeäv XpS§nbh)

A\pssZÀLy XcwK§Ä

\n§Ä ]nSn¨ncn¡p¶ kv{]nwKnsâ A{Ks¯ \n§fpsS kvt\lnX\Spt¯bv¡v 

XpSÀ¶v AIet¯bv¡pw Nen¸n¡pI. Cu Ne\w thK¯nÂ BhÀ¯n¡pI. Ct¸mÄ 

XmsgbpÅ Nn{X¯nÂ ImWp¶Xpt]mse {]Ivjp_vZX kv{]nwKneqsS sRcp¡w, hncf\w 

F¶o coXnIfnÂ k©cn¡p¶Xv \n§Ä¡v \nco£n¡mw. sRcp¡w F¶Xv kv{]nwKnsâ 

NpcpfpIÄ tNÀ¶ncn¡p¶ Øehpw, hncf\w F¶Xv NpcpfpIÄ AIsebmbn ImWp¶ 

ØehpamWv. kv{]nwKnsâ Hmtcm NpcpfpIfpw apt¼m«pw ]nt¶m«pw Nen¡p¶Xv XcwKw 

k©cn¡p¶ ZnibnemsW¶v Ipdn¡pI.

C – sRcp¡w		  R - hncf\w

C R

“Hcp am[ya¯nse IWnIIÄ I¼\w sN¿p¶Xv XcwKw t{]jWw sN¿p¶ Znibv¡v 
kam´camtbm, AtX Znibntem BsW¦nÂ CXns\ A\pssZÀLy XcwKw F¶v 

hnfn¡p¶p.”

iÐ XcwK§Ä hmbphnepsS k©cn¡p¶Xv A\pssZÀLyXcwK cq]¯nemWv. 

Nn{Xw 5.2 Â ImWp¶Xp t]mse A\pssZÀLy XcwKw Hcp am[ya¯neqsS t{]£Ww 

sN¿s¸Sp¶Xv sRcp¡w, hncf\w F¶o cq]§fnemWv.

{]hr¯n 5.7								              R§Ä sN¿p¶p

Ffp¸¯nÂ a\Ênem¡p¶Xn\v th≠n XcwK§fpsS Xc§sf Cu tcJmNn{X¯nÂ 

\ÂInbncn¡p¶p.

IÀ®]Sw 
(Ear drum)

_mlyIÀ®w

a²yIÀ®w

B´cIÀ®w
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A\p{]Ø cXwK§Ä

“am[ya¯nse IWnIIfpsS I¼\w 

XcwK KXn¡p ew`amb Znibnembncp¶mÂ, 

Cu XcwKs¯ A\p{]Ø XcwKw F¶p   

]dbp¶p”. 

DbÀ¶ aÀ±apÅ `mK§Ä sRcp¡§fpw, (Compression) Ipdª aÀ±apÅ `mK§Ä 

hncf\§fpamIp¶p. (rarefraction)

Nn{Xw 5.2 A\pssZÀLy XcwK§Ä

sRcp¡§fpw

hncf\w

kzcn{X Zzn`pPw

irwKw

kabw

KÀ¯w

Nn{Xw 5.3 A\p{]Ø XcwK§Ä

h
nØ

m]
\

w

IW§Ä I¼\w sN¿p¶ Zni

t{]jW   

Zni

Nn{Xw 5.3 Â ImWn¨ncn¡p¶Xv t]mse 

A\p{]Ø XcwK§Ä irwK§fpsSbpw 

KÀ¯§fpsSbpw cq]¯nemWv am[ya¯n 

epsS kwNcWw sN¿p¶Xv.

{]hr¯n 5.8		        							       Rm³ sN¿p¶p

 PeXcwK§Ä, hen¨p\o«nb I¼nbpsS 

I¼\§Ä F¶nh A\p{]Ø XcwK§Ä¡v 

DZmlcW§fmWv.

Hc{Kw Dd¸n¨n«pÅ Hcp \of 
apÅ NcSnsâ atä A{Ks¯ _
eambn ]nSn¨v hen¡pI. \n§fpsS 
ssIapIfntem«pw, Xmtgm«pw s]
s«¶v Nen¸n¡pI. Nn{X¯nÂ 
ImWn¨ncn¡p¶Xp t]mepÅ 
Xmtgm«pw apIfntem«pw DÅ Ne 
\§fpw AXneqsS A\p{]Ø 
XcwK¯nsâ cq]oIcWhpw \n 
§Ä¡v  ImWm\mhpw. XcwKw 
apt¼m«v Nen¡pt¼mÄ NcSnsâ 
Hmtcm _nµphpw apIfntem«pw, 
Xmtgm«pw k©cn¡p¶Xv {i²n 
¡pI.
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A\p{]Ø A\pssZÀLy XcwK§Ä¡nSbnepÅ hyXymk§Ä.

A\p{]Ø XcwK§Ä A\pssZÀLy XcwK§Ä

am[ya¯nse IW§Ä kwNcW Znibv¡v 

ew_amb ZnibnÂ I¼\w sN¿p¶p. 

am[ya¯nse IW§Ä kwNcW Znibv¡v 

kam´cambn I¼\w sN¿p¶p.

irwK§fpw KÀ¯§fpw D≠mIp¶p. sRcp¡§fpw hncf\§fpw D≠mIp¶p.

Jc]mZmÀ°¯neqsSbpw {ZmhI D]cnX 

e¯neqsSbpw k©cn¡m³ Ignbp¶p.

Jc]ZmÀ°¯neqsSbpw {ZmhI§fneqsS 

bpw hmXI¯neqsSbpw k©cn¡m³ Ign 

bp¶p.

DZm: Pe XcwK§Ä DZm: iÐ XcwK§Ä.

XcwK§fpambn _Ôs¸«v D]tbmKn 

¡p¶ Nne ]Z§fpsS \nÀhN\§Ä.:
Bbmaw (Amplitude) (a): B[mc \nebnÂ 
\n¶pÅ Gähpw DbÀ¶ hnØm]\s¯ 
Bbmaw F¶p ]dbp¶p. CXnsâ am{X 
aoädmIp¶p.  
BhÀ¯\ Imebfhv (T) : am[ya¯nse 
Hcp IWw Hcp I¼\w ]qÀ¯nbm¡p¶Xn\v 
FSp¡p¶ kabs¯ BhÀ¯\ Imebfhv 
F¶p]dbp¶p. CXnsâ am{X sk¡³kv 
BIp¶p.

Bhr¯n (n) : Hcp sk¡ânÂ IW§Ä 
]qÀ¯nbm¡p¶ I¼\§fpsS F®s¯ 
Bhr¯n F¶p]dbp¶p. CXnsâ am{X 

slÀ«vkv BIp¶p.

 
		   n =

 
 1
 T

XcwK ssZÀLyw (λ) : Hcp IWw Hcp ]qÀ® 
I¼\w ]qÀ¯nbm¡p¶ kab¯v XcwKw 
k©cn¨ ZqcamWv XcwK ssZÀLyw. CXnsâ 
am{X aoäÀ BIp¶p.

{]thKw = Bhr¯n x XcwK ssZÀLyw

XcwK ssZÀLyw (λ)

XcwK ssZÀLyw (λ)

h
nØ

m]
\

w

B
b

ma
w

kabw
O T 2T

XcwK¯nsâ {]thKw, XcwK ssZÀLyw, 

Bhr¯n Ch X½nepÅ _Ôw.

Hcp BhÀ¯\ ImebfhnÂ XcwKw 

k©cn̈  Zqcw, T

 λZqcw

kabw
={]thKw, V =

 1
 T

      F¶mÂ Bhr¯n n =

   v = nλ

 T

kwKotXm]IcW§sf Syq¬ sN¿pIsb¶Xv sIm≠v \mw AÀ°am¡p¶Xv, \mw D]

IcW§sf Htc Bhr¯nbntem, AXnsâ KpWnXmhØbntem sIm≠phcnI F¶XmWv.

iÐw hmbphnÂ 

IqSn k©cn¡p¶Xns\ 

¡mÄ A©v aS§v 

thK¯nÂ Pe¯neq 

sSbpw, Ccp]Xv aS§v 

thK¯nÂ Ccp¼neqsS 

bpw k©cn¡p¶p. {]

Imi¯nsâ thKX 

iÐ¯nsâ thKXsb 

¡mÄ IqSpXemWv. C¡m 

cW¯memWv an¶Â BZyw ImWpIbpw 

CSnbpsS iÐw (an¶Â aqew D≠m¡p¶Xv) 

]n¶oSv tIÄ¡pIbpw sN¿p¶Xv.

 = λ (XcwK ssZÀLyw)

IqSpXembn Adnbm³

IqSpXembn Adnbm³
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D]tbmKiq\yamb ISemkv D]

tbmKn¨v Htct]mepÅ c≠v IpgepIÄ 

D≠m¡pI. Nn{X¯nÂ ImWp¶Xp 
t]mse Hcp Nphcntet¡m Hcp henb 
IjWw ImÀUvt_mÀUv joäntebvt¡m 
tI{µoIcn¡¯¡ hn[w Ahsb {Iao 
Icn¡pI.  CSXphi¯pÅ Ipgensâ 
Iogv`mK¯mbn Hcp Aemdw t¢m¡v 
hbv¡pI. heXphi¯pÅ Ipgensâ 
A{K¯nÂ \n§Ä \n§fpsS sNhn 
tNÀ¯phbv¡pI. t¢m¡nÂ \n¶pw 
hcp¶ SnIvSnIv i_vZw IpgeneqsS IS¶v 
D¨¯nepÅ i_vZw e`n¡p¶Xphsc 
heXphi¯pÅ Ipgensâ tIm¬ (r) 
{IaoIcn¡pI. tIm¬ r Af¡pI. CXv 
tIm¬ i bv¡v GItZiw kaambncn¡pw. 
Cu {]hr¯nbnÂ \n¶pw {]Imis¯ 
t¸mse Xs¶ i_vZ¯n\pw {]Xn^en¸n 
¡m³ km[n¡psa¶pw i_vZhpw {]Xn 
^e\\nba§Ä A\pkcn¡p¶ps¶pw 

\ap¡v Xncn¨dnbm\mbn.

Nphcv AsÃ¦nÂ ImÀUvt_mÀUv

t¢m¡v

ew_w

Xnc

sNhn

i r

\n§Ä Hcp Kplbntem Hcp 

CSp§nb hgnbntem t]mbn 

\n¶v D¨¯nÂ i_vZn¨mÂ 

Ipd¨pkab¯n\p tijw \n 

§Ä¡v \n§fpsS i_vZw ho 

≠pw tIÄ¡m\mIpw. bYmÀ° 

iÐw \ne¨Xn\v  tijw D≠m 

Ip¶ i_vZ¯nsâ BhÀ 

¯\¯ns\ {]Xn[z\n F¶p 

]dbp¶p.

{]hr¯n 5.10      

]X\XcwK§Ä {]Xn^e\XcwK§Ä

5.5 i_vZXcwK§fpsS {]Xn^e\w
5.5.1 {]Xn[z\n

i_vZXcwK§Ä¡v henb sI«nS§fpsS NphcpIÄ, Ip¶n³ ]pd§Ä KplIfpsS 

NphcpIÄ XpS§nb henb D]cnXe§fnÂ \n¶v {]Xn^en¡m³ km[n¡pw. bYmÀ 

°¯nepÅ i_vZw \ne¨Xn\ptijw am{Xta {]Xn^enbv¡s¸« i_vZXcwK§Ä \½psS 

sNhnbnÂ F¯pIbmsW¦nÂ, \½psS Xet¨mdn\v bYmÀ°i_vZhpw {]Xn[z\n¡s¸« 

i_vZhpw X½nepÅ hyXymkw a\Ênem¡m³ km[yaÃ. {]Xn^en¡s¸« i_vZXcwKw 

1/10 sk¡ân\ptijw \½psS sNhnbnÂ F¯pIbmsW¦nÂ \ap¡v hyàamb {]Xn[z\n 

tIÄ¡m\mIpw.     	       

{]hr¯n 5.9								              Rm³ sN¿p¶p
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X¶ncn¡p¶ iÐ¯nÂ Dujvamhv 150c 

Bbncn¡pt¼mÄ i_v ZXcwK§Ä 340 m/s  
thKXbnÂ k© cn¡p¶p. {]Xn[z\nbmbn 
tIÄ¡W sa¦nÂ i_vZXcwKw Dt±iw 34 
m Zqcw k©cn ¨ncn¡Ww. BbXn\mÂ 
hyàamb {]Xn[z\n tIÄ¡p¶Xn\mbn 
i_vZs¯ {]Xn^en¸n¡p¶ D]cnXew 
Npcp§nbXv 17 aoäsd¦nepw AIsebm 
bncn¡Ww. 

Zqcw  =  {]thKw X kabw            
                =  340 X 1/10

=  34 m. (17 m At§m«v 	
	       		      17 m Xncn¨nt§m«v)
5.5.2 apg¡w ({]Xn]X\w) 
(Reverberation)

ASp¯Spt¯m AsÃ¦nÂ ]e {]mh 
iytam DÅ {]Xn^e\w (_lpfnX {]
Xn^e\w) ImcWamWv H¶ne[nIw {]mh 
iyw {]Xn[z\n tIÄ¡m\mIp¶Xv. taLw, 
Ic{]tZiw XpS§nb [mcmfw {]Xn^e\ 
D]cnXe§fnÂ \n¶pw XpSscXpSsc {]
Xn^e\w \S¡p¶XmWv CSnbpsS apg¡ 
¯n\pÅ ImcWw. Hcp henb lmfnÂ 

D≠mIp¶ i_vZXcwKw NphcpIfnÂ \n¶p 
apÅ BhÀ¯n¨pÅ {]Xn^e\w ImcWw 
AXv {ihWtbmKyaÃmXmIp¶Xphsc \ne 
\nÂ¡pw. 

i_vZw \ne\Â¡m³ ImcWamb 
BhÀ¯\ {]Xn^e\¯ns\, apg§p¶ 
i_vZsa¶v Nnet¸msgms¡ ]cmaÀin¡p¶  
apg¡w F¶p hnfn¡p¶p.

HmUntämdnbw, henb lmÄ, kn\n 
amimeIÄ, i_vZw BteJ\w sN¿p¶ 
Øe§Ä XpS§nbbnS§fnse kwKoXw 
BkzZn¡mt\m, {]`mjWw hyàambn 
tIÄ¡mt\m km[yam¡msXbpÅ apg¡w 
A\`nejWobamWv. apg¡w Ipdbv¡p 
¶Xn\v km[mcWbmbn HmUntämdnb§fpsS 
taÂ¡qcIfpw NphcpIfpw \mcpIÄ  sRcp 

¡nbaÀ¯nb t_mÀUv, XpWn sIm≠p 

Å BhcWw, ]cp¡\mb ¹mÌnIv                     
t]mepÅ  i_vZw BKncWw sN¿p¶ ]
ZmÀ°§Ä D]tbmKn¨v s]mXnbp¶p. 

Ccn¸nS§Ä D≠m¡p¶  hkvXp¡Ä t]m 
epw  AhbpsS i_vZmKncW KpW¯nsâ 
ASnØm\¯nemWv. sXcsªSp¡p¶Xv  
CXpImcWw hfscIpd¨p i_vZw am{Xta 

{]Xn^en¡p¶pÅq.

5.6. {ihyXbpsS koa
20 Hz  apXÂ 20000 Hz hsc Bhr¯nbpÅ  

i_vZXcwK§Ä  am{Xta a\pjyÀ¡v 
tIÄ¡m³ km[n¡pIbpÅq. a\pjycpsS 
ImXpIÄ¡v  tIÄ¡m³ Ignbp¶ Bhr 
¯nbpsS Cu koasb i_vZ¯nsâ {ihr 
XbpsS koa F¶dnbs¸Sp¶p.  
Hcp slÀSvkv  = Hcp ]cnhr¯n / sk¡â v. 

	 20000 Hz\v apIfnÂ Bhr¯n 
bpÅ  i_vZXcwK§sf ]mckz\nI  
(AÄ{Sm tkmWnIv) XcwK§Ä F¶dnb 
s¸Sp¶p. AÄ{Sm  F¶ ]Zw DbÀ¶ 
F¶Xns\   kqNn¸n¡p¶p.  AXn\mÂ 
AÄ{SmtkmWnIv F¶mÂ a\pjy\v tIÄ 
¡m³ km[yamIp¶Xns\¡mÄ  DbÀ¶  
Bhr¯n  F¶mWÀ°w 20 Hz \p Xmsg 
Bhr¯nbpÅ  i_vZs¯  Ahkz\nIw 
(C³{^mtkmWnIv) XcwK§Ä F¶p]
dbp¶p. (C³{^m F¶ ]Zw  Ipdª 
F¶Xns\ kqNn¸n¡p¶p). AXmbXv C³ 
{^mtkmWnIv F¶Xn\À°w a\pjy\v  
tIÄ¡m³ km[n¡p¶Xns\¡mfpw Ipdª 
Bhr¯nIÄ F¶mWv. Nne P´pIÄ¡v 
]mckz\nI Bhr¯nIfpw  Ahkz\nI  
Bhr¯nIfpw ]pds¸Sphn¡m\pw Xncn¨ 

dnbm\pw Ignbpw.

ssl³dn v̈ dptUme v̂ slÀSvkv ( 1857 - 94)
PÀ½³ imkv{XPvR\mb slÀSvkmWv 

BZyambn \nco£W¯neqsS tdUntbm 
XcwK§fpsS \ne\nÂ¸ns\¸än sXfn 
bn¨Xv. {ZmhI§fpsS  _mjv]oIc Ws¯ 
Ipdn¨v At±lw  KthjWw  \S¯n. 
ImemhØm \nco£W¯nepw At±l 

¯n\v hfsc  Xmev]cyw D≠mbncp¶p.  
At±l¯nt\mSpÅ _lpam\mÀ°w ]cn 

hr¯n / sk¡ânÂ  Af¶psIm≠ncp¶ 
Bhr¯nbpsS  am{Xsb slÀSvkv (Hz) 
F¶p amän.

iÐ BteJ\ Ad
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a\pjycpsSbpw  P´p¡fpsSbpw  i_vZ¯nsâ  {ihyXbpsS koa (slÀSvknÂ)

1000 - 1,50,000  slÀSvkv

70 -1,50,000 slÀSvkv

16- 40,000 slÀSvkv
900 – 2,00,000 slÀSvkv

100 - 32,000 slÀSvkv

40 - 46,000 slÀSvkv

1000 - 1,00,000 slÀSvkv

16 - 12,000 slÀSvkv

B\

hÆmÂ

tUmÄ^n³

\oÀ\mbv]ip

20 - 20,000 slÀSvkv

a\pjy³

]q¨

\mbv

apbÂ

5.7 AÄ{Smi_vZ¯nsâ 

    {]mtbmKnI D]tbmK§Ä

5.7.1 tkmWmÀ �(Sound Navigation 
And Ranging)

tkmWmÀ  (Sonar)  F¶ ]Zw “Sound  
Navigation and  Ranging"   F¶Xnsâ  
Npcps¡gp¯mWv. Hcp tkmWmdnÂ Hcp 
kwt{]jWnbpw, Hcp UnäIvSdpw  Hcp {]

ZÀi\nbpw D≠v. kwt{]jWn  ]mckz\nI  
XcwK§sf DXv]mZn¸n¡pIbpw, kw t{]
jWw  sN¿pIbpw  sN¿p¶p. Cu XcwK 
§Ä Pe¯neqsS k©cn¨v ISensâ   ASn 
¯«nepÅ aWÂ¯n«Ifntem, ]ä§fmbn 
ImWs¸Sp¶ aÕy§fntem X«n {]Xn 
^en¡p¶Xns\ UnäIvSdn\v  kzoIcn¡m\m 
Ip¶p.  i_vZ¯nsâ Pe¯nepÅ thKX 
GItZiw sk¡ânÂ 1440 aoäÀ BWv. 
ktµiw  (Signal)  t{]£Ww sN¿p¶Xn\pw 
{]Xn[z\n  kzoIcnbv¡p¶Xn\pw CSbnepÅ 
kabssZÀLyw  Af¶v hkvXphnte¡pÅ 

Zqcw  I≠p]nSn¡mhp¶XmWv. 
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5.8 tUm]vfÀ {]`mhw

Nn{Xw  5.4  kwt{]jWn Abbv¡p¶  ]mckz 
\nI i_vZhpw AXv kzoIcn¡p¶ UnäIvSdpw

Xn_nw_s¯ \nco£n¨v tUmIvSÀamÀ¡v 
KÀ`kvYiniphnsâ \ne a\Ênem¡m 
hp¶XmWv. AÄ{SmtkmWnIv  kvIm³ 
FSp¡p¶ Hcp DtZymKØs\bpw, KÀ` 
]m{X¯n\pÅnse Hcp iniphnsâ cq]
hpw sImSp¯n«pÅ Nn{X§fnÂ ImWmhp  
XmWv. 

I¸Â

d

kwt{]jWn

]mckz\nI 
kv]µ\w

ISensâ 
ASn¯«

{]Xn^en¨  
kv]µ\w

UnäIvSÀ

Pew

Hcp Øe¯p\n¶v Nqfw hnfn¨phcp¶ Hcp 
s{Sbn\ns\ \n§Ä {i²nbv¡pIbmsW¦nÂ 
s{Sbn³ ASpt¯bv¡v hcpt¼mÄ  AXnsâ 
i_vZw D¨¯nepw  DbÀ¶   XmcXz¯nepw  
Bbncn¡p¶Xmbpw  (DbÀ¶XmcXzw  F¶ 
]Zw DbÀ¶ Bhr¯nsbIpdn¡p¶Xn\v 
D]tbmKn¡p¶p). \½fnÂ \n¶v AI¶p      
t]mIpt¼mÄ AtX Nqfw hnfnbpsS i_vZw 
D¨XIpdªXmbpw  IpdªXmcXzapÅXm 
bpw  tXm¶p¶p. (IpdªXmcXzw F¶ ]
Zw Bhr¯n IpdªXv F¶Xns\  kqNn¸n 

¡p¶Xn\p]tbmKn¡p¶p). F´psIm≠m 

DZmlcWw: kwt{]jWn  t{]jWw  
sNbvX ktµi¯n\pw CSbnepÅ Ime 
ssZÀLyw  3 sk¡â v BsW¶v  k¦ev]n 
¡pI. i_vZ¯nsâ Pe¯nepÅ thKX 1440 
m/s  BWv. AXn\mÂ hkvXphnte¡pÅ  
Zqcw   

(1440 m/s X 3 sk¡â v)

                    2 

C{]Imcw Zqcw I≠p]nSn¡p¶ coXnsb  
{]Xn[z\nhnXcW ]cn[n (Echoraning)  
F¶p]dbp¶p. ISensâ  Bgw, Pe¯n\
SnbnepÅ hkvXp¡Ä, ap§n¡¸epIÄ, 
lna¡p¶pIÄ, ap§nt¸mb  I¸epIÄ  

F¶nh I≠p]nSn¡p¶Xn\v  Cu coXn D]
tbmKn¡p¶p. 

5.7.2 AÄ{Sm  tkmtWm{Km^n 
a\pjyicoc¯nse  B´coI  Ahb 

h§fpsS  Nn{Xw FSp¡p¶Xn\v ]mckz\n 
IXcwKkv]µ\w D]tbmKn¡mhp¶XmWv.  
]mckz\nI XcwKkv]µ\§sf icoc¯nsâ 
`mK§fneqsS IS¯nhnSpt¼mÄ AXv Ahb 
h§fmÂ  {]Xn^en¡s¸Sp¶p. [mcmfw Xcw 
K§Ä Abbv¡pIbpw  kzoIcn¡pIbpw 
sN¿p¶Xnsâ ^eambn XcwKkv]µ\§Ä 
{]Xn^en¸n¨ hkvXphnsâ Hcp Nn{Xw \

ap¡v  D≠m¡nsbSp¡m\mIpw CXns\ AÄ 
{SmtkmtWm{Km^n F¶p  ]dbp¶p. CXv  
hnhn[  Ahbh§sf {]tXyIn¨pw KÀ`    
]m{X¯n\pÅnse KÀ`kvYinip P\nbv¡p 
¶Xn\v ap³]v AXnsâ Nn{Xw FSp¡p¶Xn\v  
D]tbmKn¡p¶p.  AÄ{SmtkmWnIv  {]

= 2160 m
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	 hÆmepIÄ AÄ{SmtkmWnIv XcwK§Ä 
]pds¸Sphn¸n¡pIbpw  aäphkvXp¡fntem 
Ccbntem X«n {]Xn^en¡p¶ XcwK§sf 
kzoIcn¡pIbpw sN¿p¶p. CXn\mÂ hÆm 
epIÄ¡v Ccbncn¡p¶ Øew am{XaÃ 
AhbpsS Ne\hpw, Bhr¯nbnÂ hcp¶ 
tUm¹À amäw  a\Ênem¡n IrXyambn {]h 
Nn¡m\mIpw. 

	 k©cn¨psIm≠ncn¡p¶ hnam\§fnÂ 
\n¶pw  kzoIcn¡p¶  {]Xn[z\nIsfbpw \n 
Ýeamb hkvXp¡fnÂ\n¶v kzoIcn¡p¶ 
{]Xn[z\nIsfbpw Xncn¨dnbp¶Xn\v  hnam\ 
\neb§fnÂ tUm¹Àamäw D]tbmKn¡p¶p. 
CXv hnam\\neb¯nte¡v k©cn¨psIm 

≠ncn¡p¶ hnam\§fpsS Dbcw, thKX, 

Zqcw,  F¶nh IrXyambn I≠p]nSn¡p¶Xn\v  
klm bn¡p¶p. 	
	 KXmKX\nb{´Whml\§Ä AXn 
thK¯nÂ k©cn¡p¶ hml\§fnte¡v  
kq£vaXcwK§Ä Ab¡p¶p. Bhr 
¯nbnÂ hcp¶ tUm¹Àamä¯nÂ \n¶v hml 

\§fpsS thKX I≠p]nSn¡mhp¶XmWv.

{Inkväy³ tPml³ tUm¹À (1803 – 53)
Bkvt{Xenbbnse kmÂkv_À¤Â 1803 mw Bv \hw_

Àamkw 29 mw XnbXn  {InÌy³ A{{UnbSnkv tUm¹À P\n¨p. 
Nne ImcW§fmÂ At±l¯nsâ acWtijamWv {InkvXy³ 
tPml³tUm¹À F¶ t±lw Adnbs¸«Xv. 

	 1842 Â Cc«\£{X§fnse \ndapÅ {]ImiIncW§sf 
Ipdn¨pÅ Hcp {]_Ôw tUm¹À {]kn²oIcn¨p. AXnÂ 
tUm¹À {]`mhw hniZoIcn¡p¶ BZys¯  {]kvXmh\
bpapmbncp¶p. \nivNemhØbnepÅ Hcp \nco£I\v 
Nen¨psImncn¡p¶ Hcp hkvXphnÂ  \n¶phcp¶ i_v 
Z¯nsâ XmcXzw hyXymks¸«\p`h thZyamIp¶Xpt]mse 
`qanbv¡v Bt]£nIambn \£{X§fpsS  {]thK¯n\p\p 
krXambn    \£{X§fnÂ  \n¶pÅ {]Imi¯nsâ  \ndw  
hyXymks¸Smw. F¶Xns\ At±lw kn²m´ cq]¯nem¡n. 
amÀ¨v 17 mw XnbXn  {InkvXy³ tUm¹À acWaSªp.

WnXv  kw`hn¡p¶sXt¶mÀ¯v  \n§Ä 
Ft¸msg¦nepw AXnibn¨n«pt≠m? 

Cu {]Xn`mkw  BZyambn hniZoIcn¨Xv 
tUm¹À BbXn\mÂ At±l¯nt\m 
SpÅ BZckqNIambn CXn\v tUm¹À 
{]`m hw F¶p t]cn«p. 			 
 \nco£I³ t{kmXÊnÂ \n¶pw Hcp   
\nivNnX  Zqc¯nÂ Bbncp¶mÂ AbmÄ/ 
AhÄ tIÄ¡p¶ i_vZ¯nsâ Bhr¯n 
t{kmXÊv ]pds¸Sphn¡p¶ i_v Z¯nsâ 
AtX Bhr¯n Xs¶bmbncn¡pw. 
F¶mÂ i_vZ¯nsâ  t{kmXÊn\pw \n  
co£I\panSnbnÂ Øm\amäw (Bt] 
£nI Ne\w) D≠mbmÂ \nco£I\v  
i_vZ¯nsâ Bhr¯n amdp¶Xmbn A\p 
`hs¸Sp¶p. i_vZ¯nsâ t{kmXÊv \n 
co£Isâ kao]t¯¡p hcpt¼mÄ  
bYmÀ°¯nÂ ]pds¸Sphn¡p¶Xns\¡mÄ 
Bhr¯nIqSpXepÅXmbpw, \nco£I\nÂ 
\n¶v  AI¶pt]mIpt¼mÄ  bYmÀ°¯nÂ 
]pds¸Sphn¨ i_vZ¯nsâ Bhr¯n 
sb¡mÄ Ipdªncn¡p¶Xmbpw tXm¶p¶p. 

i_vZ¯nÂ tUm¹À {]`mh¯nsâ  
D]tbmK§Ä
�      kwt{]jWw sN¿s¸Sp¶ kv]
µ\§Ä¡pw, {]Xn^en¡s¸«ph¶ kv]
µ\§Ä¡pw CSbnepÅ ImeXmakw 
Af¶mÂ i_vZw {]Xn^en¸n¡s¸« 
hkvXphnte¡pÅ Zqcw \ap¡v  IW¡m¡m 
hp¶XmWv. kwt{]jWw sNbvX kv]
µ\§fpsSbpw {]Xn^en¡s¸«  kv]
µ\§fpsSbpw Bhr¯nbnÂ hcp¶ 
hyXymkw IW¡m¡nbmÂ  kv]µ\§sf 
{]Xn^en¸n¨ hkvXphnsâ  {]thKhpw  \

ap¡v I≠p]nSn¡m\mIpw . CXns\ tUm¹À  
{]{Inb F¶p ]dbp¶p. (Doppler Process) 
kwt{]jWw sNbvXv kv]µ\s¯ {]
Xn^en¸n¡p¶ hkvXphnsâ {]thKw 

I≠p]nSn¡p¶Xn\mbn tkmWmdpIfnÂ  
tUm¹À {]{Inb  D]tbmKn¡p¶p. 

Cc

hÆmÂ

AÄ{Sm tkmWn¡v 

XcwK§Ä

CcbnÂX«n

{]Xn^en¡p¶ XcwK§Ä
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aqey\nÀ®bw

hn`mKw – A
I. X¶n-cn-¡p¶ D¯-c-§Ä sXc-sª-Sp¯v hn«p-t]mb `mK-§Ä ]qcn-¸n-¡pI.

1. ��	 sÌ-X-kvtIm-¸nsâ  {]hÀ¯\XXzw __________ B-Ip¶p. 
   ({]Xn-^-e-\w,- _-lp-fnX {]Xn-^-e\w)

2.- 	� A-\p-ssZÀLy bm{´nI Xcw-K-¯nÂ am[y-a-¯nse IW-§Ä  XcwKw k©- 

cn-¡p¶ Zni-bv¡v __________-I-¼\w sN¿p¶p

			 (kam-´-c-am-bn, ew_-ambn)

3.-	 X-cwK {]thKw = Bhr-¯n X __________

			  (B-bm-aw, BhÀ¯-\ Im-e-b-f-hv, XcwK ssZÀLyw)

4.-	� Hcp sk¡-ânÂ IW-§Ä ]qÀ¯o-I-cn-¡p¶ I¼-\-§-fpsS F®-s¯ 

__________F¶p ]d-bp¶p

			  (B-hÀ¯-\-Im-ew,- B-hr-¯n,- X-cw-K-ssZÀLyw)

5.-	 Hcp sk¡ânsâ __________ `m-K-amWv a\pjy akvXn-jv¡-¯nÂ i_vZw 

	 \ne\nÂ¡p-¶-Xv.

			  (1/100, 1/1000, 1/10)

6.	� hÆm-ep-IÄ Cc-bnÂ \n¶pw, aäp hkvXp-¡-fnÂ \n¶pw {]Xn-^-en¨v hcp-¶ 

__________ X-cw-K-§sf Ab-¡p-Ibpw kzoI-cn-¡p-Ibpw sN¿p¶p.

			  (kq-¸Àtkm-Wn-Iv,-C³{^-tkm-Wn-Iv,-AÄ{S-tkm-Wn-Iv)

7.-	 B-bm-a-¯nsâ am{X __________ B-Ip-¶p

			  (slÀSvkv,- ao-äÀ,- sk-¡â v)

8.	 i_vZ-X-cwKw hmbp-hn-eqsS Ing-¡v-þ-]-Sn-ªmdv Zni-bnÂ k©-cn-¡p-¶p. F¦nÂ 	

	 hmbp X·m-{X-IÄ __________ Zni-bnÂ Nen-¡pw.

			 (hS¡v - sX¡v, Ing¡v - ]Snªmdv, Ing¡v - sX¡v) 

II. tNcpw]Sn tNÀ¡pI:

	�� a) Ptem-]-cn-X-e-¯nse sNdp-X-cw-K-§Ä-  þ-  A-\p-ssZÀLy-X-cwKw

	 b) {]Im-i-X-cw-K-§Ä			        þ  -slÀSvkv

	 c) i_vZ-X-cw-K-§Ä			        -þ  -ssh-ZypX Im´nI A\p-{]-Ø-X-cw-K-§Ä

	 d) Bhr-¯n-				         þ-  ao-äÀ

	 e) Xcw-K-ssZÀLyw-			        þ-  bm-{´nI A\p-{]Øw

III. Hä-bms\ I≠p-]n-Sn-¡pI.

1.-	 i_vZw ]pd-s -̧Sp-hn-¡p-¶-Xnsâ ASn-Øm-\-̄ nÂ sImSp¯n-«p-ffhbnÂ \n¶pw 	

	 hyXykvXX ]peÀ¯p¶ H¶ns\ I≠p-]n-Sn-¡pI.
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b)

B\ hÆmÂ tUmÄ^n³ apbÂ

I¼\w sN¿p¶ 

kzcn{XZzn`pPw
XcwKkwNcWw 

au¯v HmÀK¬ hoW HmS¡pgÂ ¢mdn\äv

2. �XmsgsbpÅ Nn{X§fnÂ X¶n«pÅ XcwK§fpsS Xc§Ä a\Ênem¡n i_v  

Zw hmbphneqsS kwNcWw sN¿p¶ XcwKs¯ sXcsªSp¡pI.

a)

3.- {i-hy-X-bpsS koa-bpsS ASn-Øm-\-¯nÂ hyXykvX ]peÀ¯p¶ H¶ns\ 	

   I≠p-]n-Sn¡pI.

4.- X-¶n-«pÅ Bte-J-¯nÂ \n¶v, sImSp¯n-«pÅ _nµp-¡Ä¡n-S-bn-epÅ k©-	

   cn¨ Zqcw, FSp¯ kabw F¶n-hsb λ, T F¶nh D]-tbm-Kn¨v {]Xn-\n-[m\w 	

   sN¿p-I.

	 a)  A bv¡pw E bv¡pw CS-bnÂ

	 b)  C bv¡pw E bv¡pw CS-bnÂ

	 c)  B bv¡pw E \pw CS-bnÂ

	 d)  D bv¡pw E bv¡pw CS-bnÂ

	 e)  E bv¡pw H \pw CS-bnÂ

A B
C

D
E

F
G

H
I

h
nØ

m-]
\

w

kabw
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500
350

350

200

    1. 	 a)  �A, B IqSmsX C F¶o X¶n«pÅ aq¶p Øm\§fnÂ GXp Øm\¯v Aem 

dw t¢m¡v h¨mÂ  t{imXmhn\v A[nIw D¨¯nepÅ i_vZw tIÄ¡m\m 

Ipw?

         	 b) �\n§fpsS D¯c¯n\pÅ ImcW§Ä \ÂIpI.

5. a) X¶n-«pÅ Xcw-K-§-fnÂ \n¶v GXn-\mWv IqSpXÂ

	 i) XcwK ssZÀLyw	 ii) Bhr¯n	 iii) Bbmaw	 iv) XmcXzw

   b) \n§-fpsS D¯-c-¯n\v ImcWw XcpI.

hn`mKw – B

2.-  Hcp am[ya-¯n-epÅ i_vZ-X-cw-K-¯nsâ Bhr¯n 220 Hz Dw thKX 440 ms-1 	

    Dw BIp-¶p. i_vZ-¯nsâ XcwK ssZÀLyw I≠p-]n-Sn-¡pI.

h
nØ

m-]
\

w

Zqcw

Zqcw

(a)

Zqcw

Zqcw

(b)

(c) (d)

h
nØ

m-]
\

w

h
nØ

m-]
\

w

h
nØ

m-]
\

w



iÐw

97

hn`mKw – C
    1. Xmsg sImSp¯n«pÅ Nn{Xw Hcp i_vZw XcwKs¯ {]Xn\n[oIcn¡p¶p. 

a)	 X , Y, Z  F¶o Nc§Ä (Variables) hc¨v t]cpIÄ  tcJs¸Sp¯pI.

b)	 taev]dª Nc§Ä  D]tbmKn¨v {]thK¯nsâ kahmIyw FgpXpI.

h
nØ

m]
\

w

kabw
O

z

x

y

2z

3.-  B-bm-as¯ \nÀh-Nn-¡pI
4.-  C-Sn-ap-g-¡-¯n\v Nne sk¡âpIÄ¡v ap¼mbn \mw an¶Â ImWp-¶p. F´p-	
    sIm≠v?
5.  \½psS i_vZ-¯nsâ {]Xn-[z\n \½psS kzoI-cW apdn-bnÂ tIÄ¡p-¶n-Ã. 	
    F¶mÂ Hcp henb lmfnÂ hyà-ambn tIÄ¡p-¶-sX´vsIm≠v?
6.-  Hcp BUn-täm-dn-b-¯nsâ AsÃ-¦nÂ kn\nam ime-bpsS `n¯n-I-fpw, taÂ¡q-	
    cbpw XpWn-sIm≠v Bh-cWw sNbvXn-cn-¡pw. AsÃ-¦nÂ \mcp-IÄ sRcp¡n 	
    AaÀ¯n \nd-¨n-cn-¡p-¶p. F´v sIm≠v?
7.-  N-{µ-sâ D]-cn-X-e-¯nÂ D≠m-Ip¶ kvt^mS-\-§Ä \ap¡v tIÄ¡m³ Ign-bp	
    tam? F´p-sIm≠v?
8.-  \n-§-fpsS sNhnsb Hcp Ccp¼v ]mf¯nÂ tNÀ¯v h¨n-«v, Aev]w AI-	    	
    sebmbn ]mf-¯nÂ X«p-I. \n§Ä¡v c≠p{]mhiyw i_vZw tIÄ¡mw  	

    F´psIm-≠mWv C§s\ kw`-hn-¡p-¶-sX¶v \n§Ä¡v hni-Zo-I-cn-		
    ¡mtam?
9.-  an-¶-ensâ {]Im-i-¯n\pw CSn-bpsS BZy apg-¡-¯n\pw CS-bn-epÅ kab 	
    hyXymkw 5 sk¡â v BIp-¶p. hmbp-hnÂ i_vZ-¯nsâ thKX 330 ms-1 	
       BsW¦nÂ \nco-£-I-\nÂ \n¶pw {]Imihsc-bpÅ Zqcw I≠p-]n-Sn-¡p-I.
10.  Hcp Bfnsâ lrZbw Hcp an\n-änÂ 75 {]mhiyw kv]µn-¡p-¶p. F¦nÂ Bhr-	
    ¯nbpw BhÀ¯-\-Im-e-b-fhpw F´m-Ip¶p.
11.-  Hcp Knäm-dnsâ I¼nsb X«p-t¼mÄ hmbp-hnepw I¼n-bnepw D≠m-Ip¶ Xcw-K-	
    §-fpsS Xc-§sf kqNn-¸n-¡p-I. A\p-tbm-Py-amb Imc-W-¯mÂ \n§-fpsS 	
    D¯-c-¯ns\ \ymbo-I-cn-¡pI.

c) �A\p{]ØXcwK§Ä¡pw A\pssZÀLy XcwK§Ä¡pw X½nepÅ 
GsX¦nepw  c≠v hyXymk§Ä FgpXpI.

2.-  h-Æm-ep-IÄ Ah-bpsS Cc-bpsS km¶n[yw Xncn-̈ -dn-bp-¶-sX-§s\ F¶v hnh-cn-
¡p-I.

3.  Xcw-K-{]-th-Kw, Xcw-K-ssZÀLyw Bhr¯n Ch X½n-epÅ _Ôs¯ hyqÂ¸m-Zn-
¸n-¡p-I.

4.-  iq-\y-X-bn-eqsS i_vZ-X-cw-K-̄ n\v IS¶p t]mIm³ Ign-bn-Ã. apI-fn-epÅ {]kvXmh--\
sb Hcp ]co-£-W-̄ mÂ sXfn-bn-¡p-I.

5.-	 Hcp XSm-I-̄ nsâ D]-cn-X-e-̄ n-ep-≠m-Ip¶ kvt^mS\w 100 m AI-se-bpÅ Hcp 
t_m«nse Bfpw, 100 m Xmsg \nÂ¡p¶ ap§Â hnZ-Kv²\pw tIÄ¡p-¶p. 

	 (i) t_m«nse Bfm-tWm, ap§Â hnZ-Kv²-\mtWm BZyw i_vZw tIÄ¡p-¶Xv? 
F´p-sIm≠v?
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(ii) t_m«nse Bfn-\-Sp-t¯¡v i_vZw F¯p-¶-Xn\v t- sk¡â v FSp¡p¶p F¦nÂ 

ap§Â hnZKv[sâ ASp¯p F¯m³ Dt±iw F{X kabw th≠n hcpw.

6.    P, Q F¶o c≠v i_vZ-X-cw-K-§Ä Htc Zni-bnÂ k©-cn-¡p-¶-Xnsâ Nn{Xw Xmsg 
{]Xn-\n-[o-I-cn-¡p-¶p. P bpsS Bhr¯n 512 Hz BsW-¦nÂ Xmsg sImSp-̄ n-cn-¡p-
¶h I≠p-]n-Sn-¡p-I.

(i) Q - hnsâ B-hr¯n 		  -(ii) P, Q F-¶n-h-bpsS {]th-K-§Ä

7.-  Hcp {]I-¼\w GÀs¸-Sp¶ Ptem-]-cn-X-e-¯nÂ Hcp sNdnb tImÀ¡v s]m§n-	

    ¡n-S-¡p-¶p.

	 (i) tImÀ¡nsâ Ne-\-s¯-¡p-dn¨v hnh-cn-¡pI

	 (ii) Pe-¯nep≠mIp¶ Xcw-K-¯nsâ t]cv Fgp-XpI

	 (iii) CXvt]m-epÅ XcwKw hmbp-hnÂ D≠m-Im³ km[y-X-bpt≠m?

8.  HcmÄ c≠p Ip¶p-I-fpsS CS-bnÂ \n¶vsIm≠v shSn hbv¡p-I-bm-Wv. 3s \pw   	

    5s \pw CS-bn-embn At±lw c≠p XpSÀ¨-bm-bpÅ {]Xn-[z-\n-IÄ tIÄ¡p-¶p. 	

    c≠p Ip¶pIÄ¡pw CS-bn-epÅ Zqcw I≠p-]n-Sn-¡p-I.

9.-  Hcp KXm-KX \nb-{´W hml-\-¯mÂ F§-s\-bmWv aäp hml-\-§-fpsS 	

    thKX Af-¡p-¶-sX¶v hni-Z-am-¡pI.

10.  40 KHz Bhr-¯n-bpÅ AÄ{Sm-ku≠v D]-tbm-K-s¸-Sp-¯p¶ Hcp {]Xn-[z\n 	

     i_vZ D]-I-c-Ww Hcp t_m«nÂ Dd-¸n-¨n-cn-¡p-¶p.

	 (i) AÄ{Sm-ku-nsâ Bhr¯n Hz Â F{X-bm-Ip¶p

	 (ii) t_m«nÂ \n¶v AÄ{Sm-ku≠-nsâ kv]µ-\-§Ä 0.03 s sk¡-ânÂ IS-en	

	     sâ ASn¯-«nÂ t]mbn Xncn¨v hcp-¶p. t_m«nsâ ASn-bn-epÅ shÅ-	

	     ¯nsâ Bgw F{X?

	 (iii) Pe-¯nÂ AÄ{Sm-ku-≠nsâ Xcw-K-ssZÀLyw F{X?

]pkvXI§Ä:	 1.  Know about Science - sound - Dreamland
	      	  2. V.K.Science, Physics, Class IX  - �Satya Prakash, V.K. (India) Enterprises, 

New Delhi - 2

sh_vsskäpIÄ : http://www.alcyone.com/max/physics/index.html
	       	       http://www.dmoz.org/science/physics
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IqSpXÂ hniZmwi§Ä¡mbn
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]co£W§fpsS ]«nI

{Ia 

\¼À

]co£W¯nsâ 

t]cv

]co£W¯nsâ 

Dt±iyw

thnhcp¶             

D]IcW§Ä
kabw

1 ]cmKtcWp

Hcp ssÉUnÂ        

]qs¼mSnsb X«nbn«v 

tOZI (eLp) 

kq£va ZÀin\n 

bneqsS \nco£n¨v 

`mK§Ä hc¨v 

ASbmfs¸Sp¯pI.

]q¡Ä, tOZI 

(eLp) kq£va 

ZÀin\n I®mSn 

ssÉUv IqSmsX 

I¼n

40 an\näv

2 ]mensâ ]cnip²n

£ocamen\n D]

tbmKn¨v ]mensâ 

KpWw (]mensâ ]

cnip²n Af¡p¶Xv.

]mÂ, emIvtSm aoäÀ 40 an\näv

3

]qcnX emb\n 

Ifpw, A]qcnX 

emb\nIfpw 

AXn]qcnX emb\n 

Ifpw X¿mdm¡Â

]qcnX, A]qcnX, 

AXn]qcnX F¶n 

§s\ hyXyØ 

KmVXIfpÅ emb\n 

IÄ X¿mdm¡Â

100 ml _o¡dpIÄ 

tkzZ\w 

sNbvsXSp¯ Pew 

tkmUnbwt¢mssdUv

40 a\näv

4
teml§fpsS 

kz`mh 

KpW§fpsS ]T\w

X¶n«pÅ 

teml§fpsS 

At]£nI 

{InbmioeX 

(CeIvt{Smt]mknäohv 

kz`mh§Ä I≠p]n 

Sn¡p¶Xv.

sSÌv Syq_v, seUv, 

kn¦v IqSmsX 

tIm¸À pb(No3)2, 
znso4, CuSo4

40 a\näv

5

kcDtZmeI¯nsâ 

\of¯n\pw 

Ime Afhn\pw 

X½nepÅ _Ôw 

I≠p]nSn¡p¶Xv.

tZme\¯nsâ 

Ime Afhp 

I≠p]nSn v̈ l/T2 

HcpØncm¦amsW¶v 

sXfnbn¡pI.

kcft`meIw D]

IcWw, (Ìm³Uv 

temltKmfw \qÂ 

hnShpÅ tImÀ¡v)  

\ndp¯p¶ 

LSnImcw

40 a\näv
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1. ]cmKtcWp¡fpsS \nco£Ww

e£yw :

�]cmKtcWp¡sf Hcp ssÉUnÂ X«n Hcp km[mcW kq£vaZÀin\n D]tbmKn¨v \nco 

£n¡pI. AXnsâ ]Sw hc¨v `mK§Ä ASbmfs¸Sp¯pI.

BhiyapÅ km[\§Ä :

]pjv]§Ä, eLpkq£vaZÀin\n, ¥mkv ssÉUv, kqNn XpS§nbh.

sN¿p¶ coXn :

a. X¶n«pÅ ]qhnÂ \n¶pw ]cmKtcWp¡Ä tiJcn¡pI.

b. kqNnbpsS klmbt¯msS ]cmKtcWp¡sf ssÉUnÂ hbv¡pI.

c. kq£vaZÀin\n D]tbmKn¨v ssÉUns\ \nco£n¡pI.

\nco£Ww :

a. GItImi LS\bpÅhbmWnh

b. CXn\v BhcWap≠v. _mlymhcWw FIvssk³ (exine) Ch apÅpt]mepÅhbpw 

B´cmhcWw Câbn³ (Intine) Ch I«nIpdªv arZphpamWv.

c. CXnÂ Hcp tImiaÀ½hpw tImitI{µhpw AS§nbncn¡p¶p.
   kq£vaZÀin\nbneqsS \nco£n¨ ]cmKtcWphnsâ LS\bpsS Nn{Xw hcbv¡pI. 	

       FIvssk³, Câbn³, tImi{Zhyw, tImiaÀ½w F¶nhsb ASbmfs¸Sp¯pI.

2. ]mensâ ]cnip²n I≠p]nSn¡Â

e£yw :

£ocam]n\n D]tbmKn¨v ]mensâ ]cnip²n I≠p]nSn¡Â.

BhiyapÅ km[\§Ä :

]mÂ, £ocam]n\n.

sN¿p¶ coXn :

�Hcp _o¡dnÂ 100 ml ip²amb ]mÂ FSp¡pI. am]n\nbpsS tKmfmIrXnbnepÅ `mKw 

H¶p ap§nbtijw ]ns¶ s]m§m³ XpS§p¶p. am]n\nbnÂ tcJs¸Sp¯nbncn¡p¶ 

A¦\w ]mensâ ]cnip²nsb kqNn¸n¡p¶p.

\nco£Ww :

�tKmfmIrXnbnepÅ `mKw Bg¯nÂ ap§pIbmsW¦nÂ AXv ]menÂ A[nIw shÅw 

DÅXns\ kqNn¸n¡p¶p. A¦\w kqNI¯nemsW¦nÂ AXv ]mensâ ]cnip²nsb 

ImWn¡p¶p.

{Ia¼À ]mÂ shÅw £ocam]n\nbnse A¦\w

1 100 ml Nil
2 100 ml 10ml

3 100 ml 20ml

4 100 ml 30ml

^ew : A§s\ £ocam]n\n D]tbmKn¨v ]mensâ KpWw (]cnip²n) I≠p]nSn¡mw.
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3. A]qcnX, ]qcnX, AXn]qcnX emb\nIÄ X¿mdm¡Â

e£yw :

A]qcnX, ]qcnX, AXn]qcnX F¶n§s\Å hyXykvX KmVXIfpÅ emb\nIÄ 

X¿mdm¡Â.

BhiyapÅ km[\§Ä :

100 ml _o¡dpIÄ, tkzZ\w sNbvsXSp¯ Pew, tkmUnbwt¢mssdUv.

sN¿p¶ coXn :

ff �Hcp \nÝnX DujvamhnÂ C\nbpw A[nIw eo\hkvXphns\ ebn¸n¡m³ IgnhpÅ 

emb\nsb A]qcnX emb\n F¶p ]dbp¶p.

ff �emb\nbnÂ eo\ hkvXphns\ ho≠pw ebn¸n¡m³ km[n¡m¯ emb\nsb ]qcnX 

emb\n F¶p ]dbp¶p.

ff �km[mcWbmbn Hcp ]qcnX emb\nbnÂ ImWp¶Xns\¡mÄ hfscb[nIw Afhv eo\

hkvXp AS§nbncn¡p¶ emb\nsb AXn]qcnX emb\n F¶p ]dbp¶p.	

sN¿p¶ coXn : Hcp 100 ml _o¡dnÂ GItZiw 25 ml tkzZ\w sNbvsXSp¯ Pew 

FSp¡pI. AXnÂ GItZiw 2 g tkmUnbw t¢mssdUv tNÀ¯v \¶mbn Cf¡pI. 

ehWw Pe¯nÂ ]qÀ®ambpw ebn¡p¶p. emb\nbpsS kz`mhw FgpXpI.

taev]dª emb\nbnte¡v Aev]w ehWw _o¡dn\SnbnÂ AenbmsX 

Ahtijn¡p¶Xphsc ehWw tNÀ¯psIm≠ncn¡pI. e`n¨ emb\nbpsS kz`mhw 

FgpXpI.

taev]dª emb\nbnte¡v ho≠pw ho≠pw (A[nIbfhnÂ) ehWw tNÀ¡pI. 

tNÀ¯ ehWs¯ ebn¸n¡p¶Xn\mbn emb\nsb GXm\pw \nanj§Ä NqSm¡pI. 

Ipd¨pIgnªv NqSm¡p¶Xv \nÀ¯n emb\nbnÂ ]cepIÄ ]Snbm³ A\phZn¡pI. 

ehW¯nsâ ]cepIÄ thÀXncnbp¶Xv \nco£n¡pI. e`n¨ emb\nbpsS kz`mhw 

Ipdn¡pI.

]«nI : 

{Ia 

\¼À

tNÀ¯ 

ehW¯nsâ 

t]cv

tNÀ¯ 

ehW¯nsâ 

`mcw

Pe¯nsâ hyhvXw

emb\nbpsS 

KmVXbpsS 

kz`mhw

]cntim[\ ^ew :

	 e`n¨ emb\nIsf _________, ________, _________ F¶n§s\ 

hÀ¤oIcn¡mw. 
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4. teml§fpsS khntijXIÄ - ]T\w
e£yw :

X¶n«pÅ teml§fpsS Bt]£nI {InbmioeX (CeIvt{Smt]mknäohv 
kz`mh§Ä) I≠p]nSn¡p¶Xn\v.

XXzw :

Hcp temlw asäm¶ns\ Ah£n]vXs¸Sp¶XnÂ \n¶pw AhbpsS Bt]£nI 
{InbmioeX I≠p]nSn¡mhp¶XmWv.

BhiyapÅ km[\§Ä :

ff sN¼v, seUv, kn¦v F¶nhbpsS sNdnb IjW§Ä.

ff seUvss\t{Säv, tIm¸ÀkÄt^äv, kn¦vkÄt^äv F¶nhbpsS emb\nIÄ.

sN¿p¶ coXn :

{iaw 1 : c≠v shtÆsd ]co£W¡pgepIfnÂ Hmtcm¶nepw GItZiw 5 ml hoXw 

seUvss\t{Säv emb\nbpw, kn¦vkÄt^äv emb\nbpw FSp¡pI. c≠v ]co 
£W¡pgepIfnepw sN¼nsâ IjW§Ä tNÀ¯v amä§Ä \nco£n¡pIbpw 

Ahsb tcJs¸Sp¯pIbpw sN¿pI. (c≠v ]co£W¡pgepIfnepw bmsXmcp 
cmkamähpw kw`hn¡p¶nÃ.)

]«nI:

{Ia¼À FSp¯ emb\nIÄ tNÀ¯ temlw \nco£Ww

{iaw2: c≠v shtÆsd ]co£W¡pgepIfnÂ Hmtcm¶nepw GItZiw 5 ml  hoXw 

tIm¸ÀkÄt^äv emb\nbpw, kn¦vkÄt^äv emb\nbpw FSp¡pI. c≠v ]co 
£W ¡pgepIfnepw seUnsâ IjW§Ä tNÀ¯v amä§Ä \nco£n¡pI. 
(seUv tIm¸ÀkÄt^äpambn {]Xn{]hÀ¯n¡p¶p F¶mÂ kn¦vss\t{Säpambn 
{]Xn{]hÀ¯n¡p¶nÃ.

]«nI:

{Ia¼À FSp¯ emb\nIÄ tNÀ¯ temlw \nco£Ww

{iaw 3 : c≠v shtÆsd ]co£W¡pgepIfnÂ Hmtcm¶nepw GItZiw 5 ml  hoXw 

tIm¸ÀkÄt^äv emb\nbpw, seUvss\t{Säv emb\nbpw FSp¡pI. c≠v ]
co£W¡pgepIfnepw kn¦v IjW§Ä tNÀ¯v amä§Ä \nco£n¡pI. 

(tIm¸ÀkÄt^äv, seUvss\t{Säv Ch c≠nt\mSpw kn¦v {]Xn{]hÀ¯n¡p¶p.

]«nI:

{Ia¼À FSp¯ emb\nIÄ tNÀ¯ temlw \nco£Ww

]cntim[\ ^ew:

	 teml§fpsS Bt]£nI {InbmioeXIfpsS {Iaw____ >____ >____F¶mIp¶p.
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5. kcftZmeI¯nsâ \of¯n\pw Ime Afhn\pw   

X½nepÅ _Ôw I≠p]nSn¡Â

e£yw :

kcftZmeI¯nsâ tZme\ Imebfhv I≠p]nSn¡pI. IqSmsX  Øncm¦amIp¶p 
F¶vsXfnbn¡pI.

BhiyapÅ km[\§Ä :

	 kcftZmeI D]IcWw, kvtäm]v hm¨v.

kq{Xw :

	 l/T2 Øncm¦amIp¶p.

ChnsS, l kcftZmeI¯nsâ \ofamIp¶p.(m)

		   T kcftZmeI¯nsâ tZme\Imebfhv BIp¶p. (s)

sN¿p¶ coXn :

ff 70 cm \of¯nÂ kcftZmeIs¯ Xq¡nbnSpI.

ff Ipdª Bbmat¯msS s]³Upe¯ns\ tZme\w sN¿n¡pI.

ff B[mc_nµphns\ IS¶v tZmeIw het¯m«v t]mIpt¼mÄ kvtäm]v hm¨ns\ {]hÀ 
¯n¸n¡pIbpw ]qPyw F¶v F®pIbpw sN¿pI.

ff AXv B[mc _nµphns\ ASp¯XhW IS¡pt¼mÄ H¶v F¶v FSp¡pI.

ff CXpt]mse Ccp]Xp hsc F®pI. ]n¶oSv kvtäm¸v hm¨ns\ \ndp¯pI.

ff 20 tZme\§Ä¡pÅ kabw I≠p]nSn¨v ]«nIbnÂ tcJs¸Sp¯pI.

ff \of¯ns\ 80 cm, 90 cm, 100 cm, 110 cm Dw Bbn amän ]co£Ww BhÀ¯n¡pI.

ff AfhpIsf tcJs¸Sp¯pIbpw T, T2 &1/T2 Dw I≠p]nSn¡pI.   

ff ]«nIbpsS Ahkm\ tImfw Øncm¦ambn«mWv I≠Xv. BbXn\mÂ 1/T2 Hcp 
Øncm¦amsW¶v sXfnbn¡mw.

\nco£Ww :

{Ia¼À

kcf tZmeI¯nsâ 

\nfw

m 

20 tZme\¯n  

\pÅ kabw

s

tZme\  

Imebfhv T
s

T2

s2
l/T2

m s-2

1 0.7

2 0.8

3 0.9

4 1.0

5 1.1

^ew : 

	 ]«nIbnÂ \n¶v 1/T2 Hcp Øncm¦amsW¶v Is≠ n. 

l

 Hcp tZme\w
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"F\n¡v Ignbpw, Rm³ sNbvXp'
(‘I can, I did )

hnZymÀ°nIfpsS {]hÀ¯\ sd¡mÀUv

hnjbw:

‘

{Ia \¼À    XobXn A²ymbw ]mT`mKw {]hÀ¯\§Ä Ipdn¸v




