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BapJw

¢m�v dqw {]h¿Ø\ßfn¬ apS°an√msX ]s¶Sp°m≥

IgnbmØXv D∂X]T\Øn\p tbmKyX t\Sm≥IgnbmsX

t]mIp∂Xns‚ {][m\ ImcWßfn¬ H∂mWv. kmºØnI

{]bmkhpw, A°mZanI klmbw \evIm\p≈ ]cnNb°pdhpw,

c£nXm°sf ]et∏mgpw \n�lmbcm°p∂p≠v. ChnsSbmWv

Krlkµ¿i\w \SØn Ip´nsb icnbmhÆw Xncn®dnbpI, A[nI

]T\¢m�pIƒ kwLSn∏n°pI, {]mtZinI ]T\tI{µßƒ

Bcw`n°pI, F∂nhbpsSsb√mw {]k‡n. Ip´nIfpsS

km[yXbv°pw Xmev]cyØn\pa\pkcn®v ]T\{]h¿Ø\ßƒ

Bkq{XWw sNøpI F∂Xv Chsc klmbn°ptºmƒ {]tXyIw

Dut∂≠XmWv. AXn\p klmbIcamb {]tXyI ]T\kma{KnbmWv

CXv. Ign™ s]mXp ]co£bn¬ Ip´nIƒ°v {]bmkw t\cn´ 5

hnjbßsfbmWv ChnsS sXcs™SpØncn°p∂Xv.

A[nI]T\¢m�pIfnepw, {]mtZinI ]T\tI{µßfnepw

Revision {]h¿Ø\ßfS°ap≈ ]co£m XømsdSp∏pIƒ°v Cu

]T\kma{Kn ka¿∞ambn D]tbmKn°pI.

sU]yq´n UbdIvS¿ (hnZym`ymkw) {]n≥kn∏mƒ

]me°mSv Ub‰v, ]me°mSv
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]ØmwXcw A[nI]T\kma{Kn
ckX{¥w

s]mXp\n¿t±ißƒ

l ]T\ {]h¿Ø\ßƒ°ptijw s]mXp]co£°pth≠n Ip´nIsf k÷am°p∂Xn\v
{]tbmP\s∏SpØWw.

l ]mT`mKßsf ASnÿm\am°nbp≈ {][m\ Bibßfpw Ah°p≈ aqey\n¿Æb
{]h¿Ø\ßfpamWv CXn¬ Dƒs°m≈n®ncn°p∂Xv.

{]tbmP\s∏SpØptºmƒ kzoIcnt°≠ {]{Inb

l BZyw {][m\ Bibßƒ a\�nem°p∂Xn\p≈ Ahkcßƒ
Hcp°Ww.

Ø tNmZyßƒ tNmZn®v.

Ø Nm¿´n¬ {]Z¿in∏n®v hmbn°m\hkcw \¬Ins°m≠v.

Ø sNdp{Kq∏pIfn¬ hmbn°m\hkcw \¬Ins°m≠v.

Ø {Kq∏n¬ hmbn®v tNmZyßƒ Xømdm°m\hkcw \¬Ins°m≠v.

XpSßn km[yamb X{¥ßƒ CXn\mbn BhnjvIcn°mw.

l Bibßƒ ]cnNbs∏´p Ign™m¬ AXpambn _‘s∏´p \¬Inb
tNmZyßƒ Nm¿´n¬ {]Z¿in∏n®v DØcsagpXm≥ Ahkcsamcp°mw.

l AXn\ptijw DØc°SemkpIƒ ]ckv]cw ssIamdn \evIp∂p.

l DØcßƒ hmbn®pt\m°m\hkcw \¬Ip∂p. XpS¿∂v

l s]mXpN¿®bneqsS Hmtcm tNmZyØnt‚bpw DØchpw AXn\p \¬tI≠
kvtImdpw Xocpam\n°p∂p. DØc°Semkn¬ icnbpØcßƒ°p
kvtIm¿ \¬Ip∂p. BsI kvtIm¿ FgpXn DØc°SemkpIƒ XncnsI
\¬Im≥ Ahkcsamcp°p∂p.

l kz¥w DØc°SemkpIƒ HmtcmcpØcpw ]cntim[n®v XncpØepIƒ
Ds≠¶n¬ A[ym]nIsb t_m[ys∏SpØn kvtIm¿ XncpØp∂p.

l ¢mkns‚ s]mXp\nehmcw hnebncpØp∂p.

Hmtcm bqWn‰pIfpw Cu {]{Inb {]tbmP\s∏SpØn A\p`hap≠m°m≥
{i≤n°Ww.
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hmXI\nbaßƒ

1. t_mbn¬ \nbaw ˛ hym]vXhpw (V) a¿±hpw (P) XΩnep≈ _‘w

l a¿±w IqSptºmƒ hym]vXw Ipdbp. AXmbXv

l hym]vXw a¿±Øn\v hn]coX A\p]mXØnemWv. (Xm]\nebnepw X∑m{XIfpsS FÆhpw
ÿncamhptºmƒ)

KWnXcq]w kahmIywV
1
Pα PV = ÿnckwJy

P1V1  =  P2V2
{]mtbmKnI kahmIyw

2. Nmƒkv \nbaw ˛ hym]vXhpw (V) a¿±hpw (P) XΩnep≈ _‘w

l Xm]\ne IqSptºmƒ hym]vXw IqSpw.

l hym]vXw Xm]\ne°v t\¿ A\p]mXØnemWv.

(am¿±hpw X∑m{XIfpsS FÆhpw ÿncambncn°ptºmƒ)

V α T = ÿnckwJy

{]mtbmKnI kahmIyw

kahmIywKWnXcq]w V
T

V1

T
1

=
V2

T
2

1.  hmXI\nbaßƒ

X∑m{Xm {IaoIcWw

l hfsc AI∂p ÿnXnsNøp∂p.

l BI¿jW_ew Xosc IpdhmWv.

l X∑m{XIƒ°v kzX{¥ambn Nen°m\mIpw.

l F√mbnSØpw hym]n°pw.

l X∑m{XIƒ°nSbn¬ [mcmfw ÿeap≠v.

hmXIßfpsS {]tXyIXIƒ

l Aa¿ØnsbmXp°mw. Aa¿ØnsbmXp°n {ZmhIam°mw.

l NqSm°nbm¬ s]s´∂v hnIkn°pw.

l DuXnbm¬ ho¿°pw.
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3. AhKmt{Um \nbaw ˛ hym]vXhpw (V) X∑m{XIfpsS FÆhpw (n) XΩnep≈ _‘w

l X∑m{XIfpsS FÆw IqSptºmƒ hym]vXw IqSpw.

l hym]vXw X∑m{XIfpsS FÆØn\v t\¿ A\p]mXØnemWv.

V α n = ÿnckwJy

kwtbmPnX hmXI kahmIyw

kahmIywKWnXcq]w V
n

P
1 
 V

1

T
1

=
P

2
 V

2

T
2

hmXI\nbaßsf kqNn∏n°p∂ {Km^pIƒ

t_mbn¬ \nbaw Nmƒkv \nbaw AhKmt{Um \nbaw

Cu Bibßsf ASnÿm\am°n \¬Inbncn°p∂ GXm\pw tNmZyßƒ.

1. Xmsg sImSpØncn°p∂ {]kvXmh\Ifn¬ hmXIßƒ°pam{Xw _m[Iambh
sXcs™SpsØgpXpI.

l X∑m{XIƒ°v Ne\kzmX{¥yw IpdhmWv.
l Aa¿ØnsbmXp°n {ZmhIam°m\mIpw.
l X∑m{XIƒ XΩnep≈ AIew IqSpXemWv.
l Hcp`mKØv HXpßn\n¬°p∂p.
l X∑m{XIƒ°v BI¿jWw Xosc IpdhmWv.
l hfsc s]s´∂v hym]n°p∂p.
l X∑m{XIƒ°v Ne\kzmX{¥yap≠v.

2. (a) hym]vXhpw Xm]\nebpw XΩnep≈ _‘w kqNn∏n°p∂ hmXI\nbaw GXv?

(b) Cu hmXI\nbaw {]kvXmhn°pI.

(c) Cu hmXI\nbaØns‚ KWnXcq]hpw hmXIkahmIyhpw FgpXpI.

(CtX coXnbn¬ a‰p c≠p hmXI \nbaßsf kw_‘n® tNmZyßfpw tNmZn°mw).
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3. hmXI \nbaßsf kqNn∏n°p∂ {Km^v NphsS tN¿°p∂p.

0 à

V

à

1
p

0 Tà

V

à

0 nà

V

à

(A) (B) (C)

(a) CXn¬ t_mbn¬ \nbasØ kqNn∏n°p∂ {Kmt^Xv?

(b) t_mbn¬ \nbaw {]kvXmhn°pI.

(c) Cu \nbaØns‚ KWnXcq]hpw kahmIyhpw FgpXpI.

(CtX coXnbn¬ a‰p c≠p hmXI\nbaßfpw tNmZyßfm°mw).

4. Hcp hmXIØns‚ a¿±w 4 atm B°nbt∏mƒ hym]vXw 200 L ¬\n∂pw 300 L Bbn.
F¶n¬

(a) ChnsS a¿±w Iq´pIbmtWm Ipd°pIbmtWm sNbvXn´p≠mhpI?

(b) hmXIØns‚ BZya¿±w F{Xbmbncn°pw?

5. hmXI\nbaßsf kqNn∏n°p∂ {Km^pIfmWv Xmsg sImSpØncn°p∂Xv. CXn¬
icnbmbtXXv?

6. a¿±w ÿncam°nsh®psIm≠v Hcp hmXIØns‚ Xm]\ne 300k bn¬\n∂pw 400 k B°n
am‰n F¶n¬

(a) hym]vXw IqSpIbmtWm IpdbpIbmtWm sNøpI?

(b) Ct∏mgsØ hym]vXw F{Xbmbncn°pw?

0 Pà

V

à

(A) (B)

0 à

V

à

1
p

(C)

0 à

V

à

(D)

1
p

0 à

V

à

1
p

7. hmXI \nbaßsf kqNn∏n°p∂ c≠p Nn{Xßƒ NphsS \¬Inbncn°p∂p.

Nn{Xw ˛ A Nn{Xw ˛ B

(Htcbn\Ønep≈ ho¿∏n® _eqWpIƒ)

(a) Hmtcm Nn{Xhpw GtXXv hmXI\nbaßsf kqNn∏n°p∂p?

(b) Cu hmXI \nbaßƒ {]kvXmhn°pI.

Hmtcm∂nt‚bpw KWnXcq]sagpXpI.

8. (a) V α n Cu _‘w GXv hmXI\nbasØ kqNn∏n°p∂p.

(b) Cu hmXI\nbaw FgpXpI.
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9. Xmsg sImSpØncn°p∂ kµ¿`ßsf GsXms° hmXI\nbaßfpambn _‘n∏n°mw?

(a) _eq¨ DuXnho¿∏n°p∂p.

(b) LPG Kymkv knen≠¿.

(c) th\¬°meØv hml\ßfpsS Sbdn¬ Im‰v Ipd®p am{Xsa ASn°mdp≈q.

(d) ho¿∏n® _eqWpambn IpfØn\Snbnte°v Dufnbn´m¬ _eq¨ sNdpXmIp∂p.

(e) ho¿∏n® _eq¨ shbneØn´m¬ s]m´p∂p.

(f) ssk°nƒ]ºp]tbmKn®v Im‰Sn°p∂p.

10. Hcp hmXIØns‚ hym]vXw ]IpXnbmbm¬ a¿±w F{XbmIpw? (Xm]\ne
hyXymks∏Sp∂n√).

11. Hcp hmXIØns‚ Xm]\ne 5 aSßp h¿≤n®m¬ hym]vXw F{X aSßv h¿≤n°pw?

12. ho¿Øncn°p∂ Hcp _eq¨ ho≠pw DuXn BZytØXnt\°mƒ 3 aSßv hepXm°n.
F¶n¬ hmbphns‚ Afhnep≠mb am‰w F{X?

13. 300 K Xm]\nebn¬ 300 L hym]vXap≈ Hcp hmXIØns‚ a¿±w 2 atm BWv. a¿±w 6 atm
B°nbm¬ hym]vXØnep≠mb am‰sa{X?

14. km[mcW A¥co£a¿±Øn¬ ÿnXnsNøp∂ Hcp hmXIØns‚ Xm]\ne 300 K
Bbncn°ptºmƒ hym]vXw 200 L BWv. hym]vXw 400 L B°phm≥ Xm]\nebn¬
hcptØ≠ am‰sa{X?

15. Xmsg sImSpØncn°p∂ {Km]pIƒ Hmtcm∂pw GtXXp hmXI\nbahpambn
_‘s∏´hbmsW∂v ]dbpI.

(A)

0 Tà

V
à

(B)

0 nà

V
à

(C)

0

(D) (E)

0

(F)
V
T

0 à

V

à

p

V

à

1
P
à 0 Pà

PV

à

à

Tà

16. icnbmb {Km^v GsX∂v Is≠ØpI.

(A)

0 nà

à

(B)

0 Tà

V
à

(C)

0 Và

T

à

V
n

0 Và

(D) (E)
1
p

0 V

(F)
V
T

0 Pà

PV

à
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2.  cmk{]h¿Ø\ßfpw tamƒ k¶ev]\hpw

{][m\ Bibßƒ

l cmk{]h¿Ø\w ˛ A`nImcIßƒ Dev]∂ßfmIp∂Xv.

l A`nImcIw ˛ cmk{]h¿Ø\Øn¬ ]s¶Sp°p∂ ]Zm¿∞ßƒ

l Dev]∂w ˛ cmk{]h¿Ø\^eambn D≠mIp∂ ]Zm¿∞ßƒ

l cmk{]h¿Ø\thKX ˛ bqWn‰v kabwsIm≠p≠mIp∂ Dev]∂Øns‚ Afhv
IW°m°p∂Xv g / sec F∂ bqWn‰n¬.

lllll cmk{]h¿Ø\ thKXsb kzm[o\n°p∂ LSIßƒ

Ø KmVX IqSptºmƒ cmk{]h¿Ø\thKX IqSpw.

Ø Xm]\ne IqSptºmƒ cmk{]h¿Ø\ thKX IqSpw.

Ø a¿±w IqSptºmƒ cmk{]h¿Ø\thKX IqSpw.

Ø D¬t{]cIßƒ cmk{]h¿Ø\thKX IqSpw.

Ø {]XehnkvXo¿Æw IqSptºmƒ cmk{]h¿Ø\ thKX IqSpw.

lllll sImfnj≥ kn≤m¥w

Ø cmk{]h¿Ø\w \S°Wsa¶n¬ A`nImcI X∑m{XIƒ ^ehØmb Iq´nap´en\v
hnt[bamIWw.

Ø Iq´nap´epIfpsS FÆw IqSptºmƒ cmk{]h¿Ø\thKX IqSpw.

lllll D¬t{]cIßƒ

Ø cmk{]h¿Ø\Øn¬ ]s¶Sp°msX cmk{]h¿Ø\thKX h¿≤n∏n°p∂
]Zm¿∞ßƒ.

lllll BIvSnthj≥ F\¿Pn

Ø cmk{]h¿Ø\Ønte¿s∏Sm≥ A`nImcI X∑m{XIƒ°pth≠ G‰hpw Ipd™
Du¿÷w.

Ø KmVX IqSptºmƒ cmk{]h¿Ø\thKX IqSpw. ImcWw KmVXIqSptºmƒ
X∑m{XIfpsS FÆw IqSpw. Iq´nap´¬ IqSpw.

Ø Xm]\ne IqSptºmƒ cmk{]h¿Ø\thKXIqSpw. ImcWw Xm]\ne IqSptºmƒ
BIvSnthj≥ F\¿PnbnseØnb X∑m{XIfpsS FÆw IqSpw. Iq´nap´¬ IqSpw.

Ø a¿±w IqSptºmƒ thKX IqSm≥ ImcWw a¿±w IqSptºmƒ hym]vXw Ipdbpw.
X∑m{XIƒ XΩnep≈ Iq´nap´¬ IqSpw.

Ø D¬t{]cIßƒ BIv‰nthj≥ F\¿PnbpsS AfhpIpd°p∂p. Iq´nap´¬ IqSp∂p.

lllll tamƒ

Ø B‰ßƒ, X∑m{XIƒ F∂nhbpsS FÆw IW°m°p∂Xn\p≈ bqWn‰v.

Ø 1 tamƒ = 6.022 x 1023 FÆw.

Ø 6.022 x 1023 F∂ kwJy AhKmt{Um kwJy F∂dnbs∏Sp∂p.

{Kmw B‰w

Hcp aqeIØns‚ At‰manIv amkv F{XbmtWm A{Xbpw {Kmw. {Kmw B‰Øn¬ Hcp tamƒ
B‰ßƒ D≠mIpw.
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{Kmw X∑m{Xm amkv

Hcp ]Zm¿∞Øns‚ X∑m{Xm amkv F{XbtWm A{Xbpw {Kmw. {Kmw X∑m{Xm amkn¬ Hcp
tamƒ X∑m{XIfp≠mhpw.

tamfm¿ hym]vXw

lllll STP bn¬ Hcp tamƒ hmXIØns‚ hym]vXw.

lllll CXv 22.4 L BWv. AXmbXv

lllll 22.4 L hmXIØn¬ 1 tamƒ (6.022 x 1023) X∑m{XIfp≠mhpw.

B‰ßfpsS FÆw I≠p]nSn°m≥

X∂ncn°p∂ amkns\ {Kmw B‰wsIm≠v lcn°pI.

X∑m{XIfpsS FÆw I≠p]nSn°m≥

X∂ncn°p∂ amkns\ {Kmw X∑m{Xm amkwsIm≠v lcn°pI.

hym]vXw X∂m¬ X∑m{XIfpsS FÆw I≠p]nSn°m≥

X∂ncn°p∂ hym]vXsØ tamfm¿ hym]vXwsIm≠v lcn°pI.

aqey\n¿Æb {]h¿Ø\ßƒ

1. sImfoj≥ kn≤m¥w {]kvXmhn°pI.

2. BIvSnthj≥ F\¿Pnbpw cmk{]h¿Ø\hpw XΩnep≈ _‘sa¥v?

3. Htc `mcap≈ c≠p ZnIjvWßfnsem∂v t\¿Ø HCl˛Dambpw at‰Xv KmV HCl˛Dambpw
{]h¿Øn°p∂p. F¶n¬

(a) GXnemWv cmk{]h¿Ø\w thKØn¬ \S°pI?

(b) F¥psIm≠v?

4. “ Xm]\ne IqSptºmƒ cmk{]h¿XX\ thKX IqSpw”. Cu {]kvXmh\tbmSv
tbmPn°p∂pt≠m? ImcWw hniZam°pI.

5. a¿±hpw cmk{]h¿Ø\thKXbpw XΩnep≈ _‘hpw ImcWhpw hniZam°pI.

6. D¬t{]cIßƒ F∂mse¥v? D¬t{]cIßƒ cmk{]h¿Ø\ thKX IqSp∂sXßs\?

7. cmk{]h¿Ø\thKX F∂mse¥v?

8. “A`nImcIßƒ Jc]Zm¿∞ßfmsW¶n¬ s]mSn®p tN¿°p∂Xv {]h¿Ø\thKX
Iq´pw”. Cu A`n{]mbtØmSv tbmPn°p∂pt≠m? F¥psIm≠v?
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3.  CeIvt{Sm¨ hn\ymkhpw ]ncntbmUnIv tS_nfpw

{][m\ Bibßƒ

l At‰manI \º¿ : Ø Hcp aqeI B‰Ønep≈ t{]mt´mWpIfpsS FÆw.

Ø aqeIØns‚ kz`mhsØ \n¿Æbn°p∂ LSIw.

Ø CXp]tbmKn®v Hcm‰Ønep≈ t{]mt´mWpIfpsSbpw
CeIvt{SmWpIfpsSbpw FÆw I≠p]nSn°mw.

Ø CeIvt{Sm¨ hn\ymkw FgpXn kwtbmPIX Is≠Ømw.

l CeIvt{Sm¨ hn\ymkw : \yq¢nbkn\p Np‰pw sj√pIfn¬ CeIvt{SmWpIfpsS
{IaoIcWw.

l sj¬ ˛ apJy Du¿÷\ne ˛ K, L, M, N.... F∂nßs\ 7 FÆw.

l k_vsj¬ ˛ D] Du¿÷\ne ˛ s, p, d, f.... F∂nßs\ 4 FÆw.

Ø k_vsj√nemWv CeIvt{SmWpIƒ ImWs∏Sp∂Xv.

Ø s k_vsj√n¬ 2-Dw p k_vsj√n¬ 6-Dw d k_vsj√n¬ 10-Dw f k_vsj√n¬ 14-
Dw CeIvt{SmWpIƒ Dƒs°m≈m\Ipw.

Ø F√m sj√pIƒ°pw k_vsj√pIfp≠v.

l Hcp k_vsj√ns\ kqNn∏n°p∂hn[w :

Ø k_vsj√ns‚ {]XoIØns‚ CSXp`mKØv sj¬\ºdpw.

Ø heXp`mKØv apIfn¬ CeIvt{SmWpIfpsS FÆhpw FgpXp∂p.

DZm; Ø 2p3 -̨  c≠masØ sj√nse p k_vsj√n¬ 3 CeIvt{SmWpIƒ.

Ø 4d6 -̨  \memasØ sj√nse d k_vsj√n¬ 6 CeIvt{SmWpIƒ.

as‰mcp coXnbn¬

l aq∂masØ sj√nse s k_vsj√n¬ Hcp CeIvt{Sm¨ F∂Xv 3s1 -Fs∂gpXmw.

l A©masØ sj√nse f k_vsj√n¬ 5 CeIvt{Sm¨ F∂Xv 5f5 Fs∂gpXmw.

l k_vsj√n¬ CeIvt{Sm¨ \ndbp∂ {Iaw. Hm^vt_m XXzw

1s, 2s, 2p, 3s, 3p, 4s, 3d

l k_vsj¬ CeIvt{Sm¨ hn\ymkhpw ]ocntbmUnIv tS_nfpw XΩnep≈ _‘w.

Ø aqeIØns‚ tªm°v : k_vsj¬ CeIvt{Sm¨ hn\ymkw FgpXptºmƒ Ahkm\
CeIvt{Sm¨ \ndbp∂ k_vsj¬.

Ø aqeIØns‚ ]ncoUv : k_vsj¬ CeIvt{Sm¨ hn\ymkw FgpXptºmƒ G‰hpw
IqSnb sj¬ \º¿.

l aqeIØns‚ {Kq∏v

s tªm°v aqeIßfmsW¶n¬ ˛ s k_vsj√nep≈ CeIvt{SmWpIfpsS FÆw.

p tªm°v aqeIßfmsW¶n¬ ˛ p k_vsj√nep≈ CeIvt{SmWpIfpsS FÆtØmSv
12 Iq´pI.

d tªm°v aqeIßfmsW¶n¬ ˛ s, d k_vsj√nep≈ CeIvt{SmWpIƒ XΩn¬ Iq´pI.

CeIvs{Sm s\K‰nhn‰n

l CeIvt{SmWpIsf t\SnsbSp°m\p≈ B‰Øns‚ Ignhv.
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CeIvs{Sm s\K‰nhn‰nbpw ]ncntbmUnIv tS_nfpw

l B‰Øns‚ hep∏w Ipdbptºmƒ CeIvs{Sms\K‰nhn‰n IqSpw.

l ]ocntbmUnIv tS_nfn¬ ]ncoUn¬ hetØm´p t]mIpt¥mdpw B‰Øns‚ hep∏w
Ipdbp∂p. CeIvs{Sms\K‰nhn‰n IqSp∂p.

l {Kq∏n¬ Xmtgm´phcpt¥mdpw B‰Øns‚ hep∏w IqSp∂p. CeIvs{Sm s\K‰nhn‰n
Ipdbp∂p.

CeIvs{Sm s\K‰nhn‰n IqSnb aqeIßƒ ]ncntbmUnIv tS_nfn¬ heXp`mKØpw
Ipd™h CSp`mKØpw ImWp∂p.

CeIvs{Sm s\K‰nhn‰nbpw kwbp‡ßfpsS kz`mhhpw

l c≠paqeIßƒ tN¿∂v Hcp kwbp‡ap≠mIptºmƒ B aqeIßfpsS CeIvs{Sm
s\K‰nhn‰nIƒ XΩnep≈ hyXymkw 1.7¬ IqSpXemsW¶n¬ AtbmWnIkz`mhhpw
1.7¬ IpdhmsW¶n¬ klkwtbmPI kz`mhhpambncn°pw.

AbWoIcW Du¿÷w

l B‰Øns‚ _mlysj√n¬\n∂pw CeIvt{SmWpIsf \o°wsNøm\mhiyamb
Du¿÷amWnXv.

l B‰Øns‚ hen∏w IqSptºmƒ AbWoIcW Du¿÷w Ipdbp∂p.

l ÿncX IqSptºmƒ AbWoIcW Du¿÷w IqSp∂p.

]ncntbmUnIv tS_nfpw AbWoIcW Du¿÷hpw XΩnep≈ _‘w

l ]ncoUn¬ hetØm´pt]mIpt¥mdpw B‰Øns‚ hen∏w Ipdbp∂Xn\m¬ AbWoIcW
Du¿÷w IqSp∂p.

l {Kq∏n¬ Xmtgm´p hcpt¥mdpw B‰Øns‚ hen∏w IqSp∂Xn\m¬ AbWoIcW Du¿÷w
Ipdbp∂p.

l d tªm°v aqeIßƒ : khntijXIƒ

Ø kw{IaW aqeIßƒ F∂pw ]dbpw.

Ø F√mw temlßfmWv.

Ø \ndap≈ kwbp‡ßfp≠m°p∂p. hyXykvX HmIvkoIcWmhÿ ImWn°p∂p.

ImcWw d k_vsj√ntebpw CeIvt{SmWpIƒ cmk{]h¿Ønte¿s∏Sp∂p.

aqey\n¿Æb {]h¿Ø\ßƒ

AbWoIcW Du¿÷w

1. GXm\pw aqeIßfpsS CeIvt{Sm¨ hn\ymkw \¬Ip∂p. ({]XoIßƒ bYm¿∞a√).

A - 1s2   2s2   2p3

B - 1s2   2s2   2p6   3s2   3p6  4s1

C - 1s2   2s2   2p6   3s2   3p6  3d3  4s2

D - 1s2   2s1

E - 1s2   2s2   2p6   3s2   3p5

CXns\ ASnÿm\am°n Xmsg sImSpØncn°p∂ tNmZyßƒ°v DØcsagpXpI.

(a) C F∂ aqeIØns‚ At‰manI \º¿ F{X?

(b) Htc tªm°n¬ ImWp∂ aqeIßƒ Gh? GXv tªm°n¬?

(c) Htc ]ncoUn¬ ImWp∂ aqeIßƒ Gh?
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(d) Htc {Kq∏n¬ ImWp∂ aqeIßƒ Gh

(e) E F∂ aqeIØns‚ ]ncoUv, {Kq∏v F∂nh ImWpI.

(f) Chbn¬ kw{IaW aqeItaXv?

(g) B‰Øns‚ hep∏w IqSnb aqeIhpw Ipd™ aqeIhpw GXv?

(h) Chbn¬ AbWoIcW Du¿÷w G‰hpw Ipd™ aqeItaXv?

(i) CeIvs{Sms\K‰nhn‰n IqSnb aqeItaXv?

(j) Cu aqeIßsf AbWoIcW Du¿÷w IqSnhcp∂ {IaØn¬ FgpXpI.

(k) AtbmWnI kz`mhw IqSpXep≈ kwbp‡ßfp≠mIm≥ GsXms° aqeIßƒ
XΩn¬ kwtbmPn°Ww.

2. 4 aqeIßfpsS At‰manI \ºdpIƒ \¬Inbncn°p∂p.

P - 17, Q - 19, R - 21, S - 10

(a) Hmtcm aqeIØnt‚bpw k_vsj¬ CeIvt{Sm¨ hn\ymksagpXpI.

(b) Htc tªm°n¬ ImWs∏Sp∂h GXv?

(c) HscÆw D¬IrjvSaqeIamWv. GXmWXv?

(d) ‘d’ tªm°v aqeItaXv?

(e) Chbn¬ Bh¿Ø\∏´nIbn¬ CSXp`mKØp≈Xv GXv?

(f) Chbn¬ AbWoIcW Du¿÷w Ipd™ aqeItaXv? IqSnbtXXv?

(g) 4-mw ]ncoUn¬ ImWp∂ aqeIßƒ GsXms°?

(h) hyXykvX HmIvkoIcWmhÿ ImWn°p∂ aqeItaXv?

(i) Chbn¬ Ateml aqeItaXv?

(j) 1-mw {Kq∏n¬ ImWp∂ aqeItaXv?

(k) Chbn¬ AtbmWnI kwbp‡ap≠mIm≥ GsXms° aqeIßƒ XΩn¬
kwtbmPn°Ww?

(l) Cu aqeIßsf AbWoIcW Du¿÷w IqSnhcp∂ {IaØn¬ FgpXpI.

3. 2 aqeIßƒ ]ncotbmUnIv tS_nfn¬ ImWp∂ ÿm\w \¬Inbncn°p∂p.

A - aq∂mw ]ncoUn¬ c≠mw {Kq∏n¬

B - c≠mw ]ncoUn¬ ]Xn\mdmw {Kq∏n¬

(a) Cu aqeIßfpsS k_vsj¬ CeIvt{Sm¨ hn\ymkw FgpXpI. At‰manI \º¿
FgpXpI.

(b) Cu aqeIßfpsS kwtbmPIX FgpXpI.

(c) Ch GsXms° tªm°pIfn¬s∏´hbmWv.

(d) Ch XΩn¬ tNcptºmgp≠mIp∂ kwbp‡Øns‚ kz`mhw F¥mWv?

(e) Ch tN¿∂p≠mIp∂ kwbp‡Øns‚ cmkkq{Xw FgpXpI.

4. aq∂p aqeIßfpsS CeIvs{Sm s\K‰nhn‰nIƒ \¬Inbncn°p∂p. Chbn¬ GsXms°
tN¿∂m¬ AtbmWnI kwbp‡ap≠mIpw? GsXms° tN¿∂m¬ klkwtbmPI
kwbp‡ap≠mIpw?

A = 1.0,  B = 2.5,  C = 3.5

5. Hcp aqeIØns‚ k_vsj¬ CeIvt{Sm¨ hn\ymkw FgpXnbncn°p∂p.

1s2   2s2   2p6   3s2   3p6  4s1

(a) Cu aqeIØns‚ At‰manI \º¿ F{X?



13

(b) GXv {Kq∏n¬ ImWp∂p?

(c) CXns‚ CeIvt{Sms\K‰nhn‰n IqSpXtem Ipdthm? F¥psIm≠v?

(d) Cu aqeIw temlamtWm AtemlamtWm?

(e) Cu aqeIw cmk{]h¿Ø\Øns‚ `mKambn AtbmWmbn am‰ptºmƒ Nm¿÷v
GXmhpw? F{X Nm¿÷p≠mIpw?

(f) Cu AtbmWns‚ k_vsj¬ CeIvt{Sm¨ hn\ymkw FgpXpI.

6. c≠p ‘d’ tªm°v aqeIßfpsS At‰manI \ºdpIƒ 29 Dw 30 Dw BWv.

(a) Cu aqeIßfpsS k_vsj¬ CeIvt{Sm¨ hn\ymkw FgpXpI.

(b) Cu c≠p aqeIßfpw s]mXpsh ImWn°m≥ km[yXbp≈ HmIvkoIcWmhÿIƒ
Gh?

(c) ‘d’ tªm°v aqeIßƒ°v hyXykvX HmIvkoIcWmhÿ D≠mIm≥ ImcWsa¥v?
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4.  temlßƒ ˛ cmkkz`mhw
{][m\ Bibßƒ

{Inbmioet{iWnsb ASnÿm\am°n temlßfpsS {]h¿Ø\w
{Inbmioe

{Inbmioew hmbphpambn
sh≈hp t\¿Ø BtZiw kwbp‡ßfpsS temlw

t{iWn ambn BknUpambn sNø¬ ÿncX \n¿Ωn°¬

s]m´mkyw (K)
Im¬kyw (Ca)
tkmUnbw (Na)
a·ojyw (Mg)
Aepan\nbw (Al)

AXnbmb
{Inbmioew

Cu¿∏an√mØ
hmbphn¬t∏mepw
HmIvknP\pambn
tNcp∂p.

XWpØ
sh≈hpambpw
NSp≈
sh≈hpambpw
{]h¿Øn®v
ssl{UP\p
≠mhp∂p.

AXnXo{hambn
{]h¿Øn® v
ssl{UP\p
≠mIp∂p

GsXmcp
temlhpw
AXn\p
Xmsgbp≈
at‰sXmcp
teml
tØbpw
AXns‚
ehWØn¬
\n∂pw
BtZiw
sNøp∂p.

IqSpX¬ sshZ y pX
hnt«jWw
hgn

kn¶v (Zn)
Ccpºv (Fe)
\n°¬ (Ni)
Sn≥ (Sn)
seUv (Pb)

anXamb
{Inbmioew

Cu¿∏Øns‚
km∂n≤yØn¬
hmbphnse
HmIvknP\pambn
tNcp∂p

\ocmhnbpambn
{]h¿Øn®v
ssl{UP\p
≠mhp∂p

ssl{UPs\
BtZiw
sNøp∂p

XmcXtay\
ÿncXbp≈Xv

C, Co
F∂nh
D]tbmKn®v
\ntcmIvko
Icn®v

sNºv (Cu)
sa¿°pdn (Hg)
kn¬h¿ (Ag)

{Inbmioew
Ipdhv

Db¿∂ NqSn¬
HmIvknP\pambn
tNcp∂p.

sh≈hpambn
{]h¿Ø\an√

{]h¿Ø\w
C√

ÿncX Ipdhv i‡nbmbn
NqSm°n

πm‰n\w (Pt)
kz¿Æw (Au)

{Inbmioew
C√

{]h¿Ø\w
C√

{]h¿Ø\w
C√

{]h¿Ø\w
C√

kzX{¥mhÿ
bn¬

KmwKn¬
\n∂pw
th¿Xncn
s®Sp°¬

1. {Inbmioe t{iWnbnse GXm\pw temlßƒ {IaØn¬ \¬Inbncn°p∂p.
tkmUnbw (Na)
a·ojyw (Mg)
Ccpºv (Fe)
sNºv (Cu)
kz¿Æw (Au)

CXns\ ASnÿm\am°n \¬Inb tNmZyßƒ°v DØcsagpXpI.
(a) X∂n´p≈hbn¬ {Inbmioew G‰hpw IqSnbXpw, Ipd™Xpw GXv?
(b) X∂n´p≈ temlßfnsem∂n\v a‰p≈hsb AhbpsS ehWßfn¬\n∂pw

BtZiwsNøm≥ Ignbp∂Xv?
(c) X∂n´p≈hbn¬ Hcp temltØbpw AXns‚ ehWØn¬\n∂pw BtZiw sNøm≥

IgnbmØ temlw.
(d) \ocmhnbn¬ {]h¿Øn®v ssl{UP≥ ]pdØphnSp∂ temlw?
(e) XWpØsh≈hpambn t\cn´v {]h¿Øn°m≥ Ignbp∂ temlw?
(f) i‡nbmbn NqSm°ptºmƒ am{Xw hmbphnse HmIvknP\pambn IqSp∂ temlw?
(g) {]h¿Ø\tijnbn√mØ temlw.
(h) a·ojyw, sNºv F∂o temlßƒ tN¿Øp≠m°p∂ Km¬h\nIv sk√nse

Bt\mUpw ImtYmUpw GXv?
(i) G‰hpw IqSpX¬ thmƒ´Xbp≈ Km¬h\nIv sk¬ \n¿Ωn°m≥ Chbn¬ GsXms°

XΩn¬ tN¿°Ww?
(j) Chbn¬ sshZypXn D]tbmKn®v kwbp‡ßfn¬\n∂pw th¿Xncn°p∂ temlw.
(k) Chbn¬ anXamb {Inbmioeap≈ temlßƒ.



15

(l) ÿncX G‰hpw IqSpXep≈ kwbp‡ßfp≠m°p∂ temlw?
(m)Im¿_¨ / Im¿_¨ tamtWmIvsskUv D]tbmKn®v Abncn¬\n∂v

th¿Xncns®Sp°p∂ temlw?
(n) X∂n´p≈hbn¬ i‡nbmbn NqSm°n \n¿Ωn°p∂ temlw?

temlßƒ ˛ \n¿ΩmWw ˛ {][m\ Bibßƒ

l [mXp -̨  {]IrXnbn¬ ImWs∏Sp∂ F√m temlkwbp‡ßfpw.

l Abncv ˛ Hcp temlw th¿Xncns®Sp°m\p]tbmKn°p∂ [mXp.

l KmwKv ˛ Abncn¬ ASßnbncn°p∂ amen\yßƒ.

l Abncns‚ {]tXyIXIƒ

Ø Cu [mXp [mcmfw e`yam°Ww.

Ø Ffp∏Ønepw _ew Ipd™ coXnbnepw th¿Xncn°m\mIWw.

Ø temlmwiw [mcmfap≠mbncn°Ww.

Ø th¿Xncn®pIn´p∂ temlØn\v KpWta∑bp≠mIWw.

l G‰hpw IqSpXembn D]tbmKn°p∂ temlßfpw AhbpsS AbncpIfpw.

Ø Ccpºv ˛ slass‰‰v (Fe
2
 O

3
 2H

2
O)

Ø sNºv ˛ tIm∏¿•m≥kv (Cu
2
 S)

Ø Aepan\nbw ˛ t_mIvssk‰v (Al
2
 O

3
 2H

2
O)

Ø kn¶v ˛ kn¶v sª‚ v (ZnS) Ieman≥ (ZnCo
3
)

Ø sa¿°pdn ˛ kn∂_¿ (HgS)

l teml\n¿ΩmWØns‚ L´ßƒ

Ø Abncns‚ km{µoIcWw ˛ KmwKv \o°wsNø¬

Ø temlw th¿Xncns®Sp°¬ ˛ temlkwbp‡sØ hnPbn∏n°¬

Ø teml ip≤oIcWw ˛ temlØnep≈ amen\yßƒ \o°wsNø¬

l Aepan\nbw \n¿ΩmWw

Ø t_mIvssk‰ns‚ ip≤oIcWw ˛ eo®nwKv {]{Inb.

Ø t_mIvssk‰v KmV NaOH¬ ebn∏n°p∂p. amen\yßƒ \o°p∂p.

Ø NaOH¬ ebn°ptºmƒ In´p∂ tkmUnbw Aepant\‰ns\ t\¿∏n°p∂p. At∏mƒ
NaOHDw Al(OH)

3
 Dw D≠mIp∂p.

Ø \∂mbn Cf°n Al(OH)
3
 i‡nbmbn NqSm°n Al

2
O

3
 D≠m°p∂p.

KmV NaOH + Al
2
O

3
 2H

2
O

âà amen\yßƒ Acn®pam‰p∂p.

NaAlO
2

âà t\¿∏n°p∂p.

NaOH + Al(OH)
3

âàAl(OH)
3 
tN¿Øv Cf°p∂p.

Al(OH)
3

âàAcn®pam‰n i‡nbmbn NqSm°p∂p.

Al
2
O

3
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l sshZypX hnt«jWw Al
2
O

3
 bn¬\n∂pw Al  th¿Xncn°¬.

Bt\mUv ˛ Im¿_¨ ZfipIƒ

ImtYmUv ˛ {Kmss^‰v sse\nwKp≈ Ccpºp]{Xw

CeIvt{Smsse‰v ˛ DcpInb {Itbmsse‰n¬ 5% Al
2
O

3
 ebn∏n®Xv.

l sshZypX hnt«jWw \SØptºmƒ Aepan\nbw HmIvsskUv (Al
2
O

3
) hnLSn®v

Aepan\nbw ImtYmUn¬ th¿Xncnbp∂p.

ImtYmUn¬ à 2 Al 3 + + 6e à 2Al
Bt\mUn¬ à 3O2−  + 6e à 3O

2

l Ccpºns‚ \n¿ΩmWw

Ø Abncn¬\n∂pw th¿Xncn°m≥ ˛ Im¿_¨ tamtWmIvsskUv D]tbmKn®v
\ntcmIvkoIcn°¬.

Ø \n¿ΩmWØn\p≈ k÷oIcWw ˛ ªmÃv ^¿Wkv

Ø ªmÃv ^¿Wkn¬ D]tbmKn°p∂ ]Zm¿∞ßfpw D]tbmKhpw.

slass‰‰v ˛ Abncv

NpÆmºpI√v ˛ Abncnse amen\yßƒ \o°wsNøp∂

(Im¬kyw Im¿_tW‰v CaCo
3
) ^vfIvkv Bb CaO (Im¬kyw HmIvsskUv

D≠m°m≥)

tIm°v (Im¿_¨) ˛ Abncns\ \ntcmIvkoIcn®v Ccpºv
th¿Xncn°p∂Xn\p≈ Co D≠m°m≥.

l ªmÃv ^¿Wkn¬ \S°p∂ {]h¿Ø\w

1. Ø Nqfbnse Db¿∂ NqSn¬ NpÆmºpI√v hnLSn®v Im¬kywHmIvsskUv D≠mIp∂p.

CaCo
3
 à CaO + Co

2

Ø Cu Im¬kyw HmIvsskUv knen° (SiO
2
) t]mep≈ amen\yßfpambn tN¿∂v

CaO + SiO
2
 à CaSiO

3

(^vfIvkv + KmwKv à …mKv)

2. Ø Im¿_¨ HmIvknP\pambn tN¿∂v Im¿_¨ssUHmIvsskUv D≠mIp∂p. CXv
IqSpX¬ Im¿_Wpambn IqSnt®¿∂v Im¿_¨ tamtWmIvsskUv D≠mIp∂p.

C + O
2
 à Co

2

Co
2
 + C à 2Co

3. Ø Cßs\bp≠mIp∂ Im¿_¨ tamtWmIvsskUv (Co) slass‰‰nse
Atb¨HmIvsskUns\ \ntcmIvkoIcn®v Ccpºm°n am‰p∂p.

Fe
2
O

3
 + 3Co à 2Fe + 3Co

2

Ø ]nKv Atb¨ : ªmÃv ^¿Wkn¬\n∂pw e`n°p∂ Im¿_Wns‚ Afhv IqSnb
Ccpºv.
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Ø Ão¬ : Ccpºnep≈ Im¿_Wns‚ Afh\pkcn®v \n¿Ωn°p∂Xv.

ssa¬Uv Ão¬ ˛ 0.05% apX¬ 0.2% hsc Im¿_¨

aoUnbw Ão¬ ˛ 0.2% apX¬ 0.6% hsc Im¿_¨

sslIm¿_¨ Ão¬ ˛ 0.6% apX¬ 1.5% hsc Im¿_¨

lllll temlk¶cßƒ

Ø H∂ne[nIw temlßƒ Hcp \n›nX A\p]mXØn¬ tN¿Øp≠m°p∂h.

l temlßsf At]£n®v temlk¶cßfpsS {]tXyIXIƒ

Ø Dd∏v, ImTn\yw F∂nh IqSp∂p.

Ø Xm]sshZypXNmeIX Ipdbp∂p, {]Xntcm[w IqSp∂p.

Ø {ZhWm¶w, Xnf\ne F∂nh Ipdbp∂p.

l Aepan\nbØns‚ temlk¶cßƒ

Ø A¬\nt°m ˛

Ø at·enbw ˛

Ø Uypdmepan≥ ˛

l Ccpºns‚ temlk¶cßƒ

Ø Ão¬

Ø sÃbn≥sekv Ão¬

aqey\n¿Æb {]h¿Ø\ßƒ

1. temlßƒ, AhbpsS Abncv, cmkkq{Xw F∂nh aq∂p tImfßfn¬ \¬Inbncn°p∂p.
A\ptbmPyambh tN¿sØgpXpI.

temlw Abncv cmk\maw

Ccpºv tIm∏¿ •m≥kv Al
2
O

3
 2H

2
o

Aepan\nbw slass‰‰v Cu
2
S

tIm∏¿ t_mIvssk‰v Fe
2
O

3 
2H

2
o

2. Ccpºns‚ hymhkmbnI \n¿ΩmWØn\p]tbmKn°p∂ cmkhkvXp°fmWv

NpÆmºpI√v (CACo
3
), slass‰‰v (FeO

3 
2H

2
O), tIm°v (C) F∂nh. F¶n¬

(a) Ch Hmtcm∂nt‚bpw Bhiysa¥v?

(b) ªmÃv ^¿Wkn¬ Ch Hmtcm∂n\pw D≠mIp∂ am‰sa¥v?

(c) {]h¿Ø\ßfpsS cmkkaoIcWw FgpXpI.

3. ]nKv Atb¨ F∂mse¥v? CXns‚ {]tXyIXsb¥v?

4. Aepan\nbw \n¿ΩmWØn¬ t_mIvssk‰ns‚ ip≤oIcW{]{Inb ^vtfmNm¿´ns\

ASnÿm\am°n hniZam°pI.
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KmV NaOH + Al
2
O

3
 2H

2
O

â
NaAlO

2

â
NaOH + Al(OH)

3

â
Al(OH)

3

â
Al

2
O

3

5. Aepan\nbw sshZypX hnt«jWØn\p]tbmKn°p∂ kma{KnIƒ NphsS
\¬Inbncn°p∂p.

Ø Im¿_¨Zfiv / {Kmss^‰v Zfiv

Ø {Kmss^‰v sse\nwKp≈ Ccpºp]m{Xw

Ø DcpInb {Itbmsse‰pw Aepan\nbw HmIvsskUpw tN¿∂ an{inXw.

(a) Bt\mUv, ImtYmUv, CeIvt{Smsse‰v Ch GXv?

(b) HmIvknP≥ kzX{¥amIp∂sXhnsS?

(c) Aepan\nbw kzX{¥amIp∂sXhnsS?

(d) D≠mIp∂ Aepan\nbw 100% ip≤ambncn°pw. F¥psIm≠v?

6. temlk¶cßƒ F¥v?

Ccpºv, Aepan\nbw F∂nhbpsS temlk¶cßƒ FgpXpI.
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5.  Nne Ateml kwbp‡ßƒ

{][m\ Bibßƒ

lllll AtamWnb (NH3)

lllll et_md´dn \n¿ΩmWw : AtamWnbw t¢mssdUpw (NH
4
Cl) NpÆmºpw (Ca(OH)

2
)

tN¿Øv.

2NHCl + Ca(OH)
2
àCaCl

2 
+ 2H

2
0 + 2NH

3

lllll Cu¿∏clnXam°m≥ Imeykyw HmIvsskUv (CaO)/\o‰pI°.

lllll hymhkmbnI \n¿ΩmWw : tl_¿ {]{Inb

˛ Db¿∂ a¿±Ønepw 5000C Xm]\nebnepw D¬t{]cIamb Ccpºns‚ km∂n≤yØn¬
ss\{SP\pw ssl{UP\pw 1:3 F∂ A\p]mXØn¬ Ie¿Øn {]h¿Øn∏n°p∂p.

N
2 
+ 3H

2
2NH

3

lllll NH3 KpWßƒ : cq£K‘w, hmbphnt\°mƒ km{µX, sh≈Øn¬ \∂mbn ebn°pw.
t_knIv kz`mhw (Nph∏v \oebmIpw).

lllll D]tbmKw : cmkhfßƒ \n¿Ωn°m≥, ss\{SnIv BknUv \n¿Ωn°m≥, et_md´dnbnse
{][m\ cmkhkvXp. ioXoImcn (Cooling agent - sFkv πm‚pIfn¬).

lllll Xncn®dnbp∂Xv : sslt{Umt¢mdnIv BknUn¬ ap°nb •mkvZfiv AtamWnbbn¬
ImWn®m¬ ]pIbpw.

lllll D`bZnim {]h¿Ø\ßƒ : ]ptcm ]›mXv{]h¿Ø\ßƒ Htckabw \S°p∂h.

lllll ]ptcm{]h¿Ø\w : A`nImcIßƒ Dev]∂ßfmIp∂Xv.

lllll ]›mXv {]h¿Ø\w : Dev]∂ßƒ A`nImcIßfmIp∂Xv.

lllll khntijXIƒ :

˛ {]h¿Ø\w Hcn°epw ]q¿ØnbmIn√ (A`nImcIw apgph≥ Dev]∂amIn√).

˛ \n›nXkabØn\ptijw {]h¿Ø\w k¥pe\mhÿbnemIpw.
(A`nImcIßfptSbpw Dev]∂ßfptSbpw KmVX°v hyXymkw hcmØ Ahÿ).

˛ k¥pe\mhÿbnembm¬ kzbwam‰Ø\v hnt[bamIn√.

lllll k¥pe\mhÿ°v am‰whcpØm≥ Ignbp∂ LSIßƒ:

KmVX, a¿±w, Xm]\ne, D¬t{]cIw.

lllll se˛jm‰venb≥ XXzw :

k¥pe\mhÿbnep≈ Hcp hyqlØn\v KmVX, Dujvamhv, a¿±w F∂nhbn¬ am‰w
hcpØnbm¬ CXns‚ ^ew C√mXm°p∂hn[w {]h¿Ø\w kzbw {IaoIcn®v ]pXnb
k¥pe\mhÿbnemIpw.

lllll D`bZnim{]h¿Ø\Øn¬ ]ptcm{]h¿Ø\w thKØnem°p∂Xn\p≈/{]h¿Ø\w
]q¿Ønbm°p∂Xn\p≈ am¿§ßƒ.

1. A`nImcIßfpsS KmVXIqSpI (\n›nX A\p]mXØn¬ tN¿ØpsImSp°pI).

2. Dev]∂ßfpsS KmVX Ipd°pI (D≠mIp∂ Dev]∂ßƒ A∏t∏mƒ \o°wsNøpI).

3. ]ptcm{]h¿Ø\w Xm]timjIamsW¶n¬ Dujvamhv Iq´pI. Xm]tamNIamsW¶n¬
Dujvamhv A\ptbmPyambhn[w {IaoIcn°pI.

4. Dev]∂Øns‚ hym]vXw (BsI X∑m{XIfpsS FÆw) IpdhmsW¶n¬ a¿±w Iq´pI.
hym]vXw IqSpXemsW¶n¬ a¿±w Ipd°pI.

5. A\ptbmPymb D¬t{]cIßƒ D]tbmKn°pI.
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lllll kƒ^yqcnIv BknUv (H
2
SO

4
) : kº¿° {]{Inbaqew \n¿Ωn°p∂p.

1. kƒ^¿ HmIvknP\n¬ IØn®v kƒ^¿ ssUHmIvsskUv D≠m°p∂p.

S + O
2
à SO

2

2. Db¿∂a¿±Øn¬ 4500C Xm]\nebn¬ ht\Unbw s]t‚mIvsskUv (V
2
O

5
)

D¬t{]cIambn D]tbmKn®v k¿^¿ssUHmIvsskUv HmIvknP\pambn 2:1 F∂
A\p]mXØn¬ {]h¿Øn∏n®v SO

3
 (kƒ^¿ ss{S HmIvsskUv) D≠m°p∂p.

2SO
2
 + O

2
à2SO

3

3. D≠mIp∂ SO
3
 KmV H

2
SO

4
 ebn∏n®v Hmenbw (H

2
S

2
O

T
) D≠m°p∂p.

SO
3
 + H

2
SO

4
àH

2
S

2
O

T

4. HmenbØn¬ Bhiyamb Afhn¬ sh≈wtN¿Øv Bhiyap≈ KmVXbp≈ H
2
SO

4

D≠m°p∂p.

H
2
S

2
O

T
 + 2H

2
Oà2H

2
SO

4

lllll Pehpambp≈ {]h¿Ø\w

Ø H
2
SO

4
 Hcp timjImcIamWv: Cu¿∏w hens®Sp°p∂Xn\p≈ Ignhp≠v.

Ø H
2
SO

4
 Hcp \n¿÷eoImcIamWv: Hcp ]Zm¿∞Øn¬\n∂pw ssl{UP\pw HmIvknP\pw

2:1 F∂ A\p]mXØn¬ hens®Sp°p∂ {]{Inb.

Eg: ]©kmcbn¬ (K
10

H
22

O
11

), H
2
SO

4
 tN¿Øm¬ Icn Ahtijn°p∂p.

lllll {][m\ D]tbmKßƒ

Ø ss\{SnIv BknUv, sslt{Umt¢mdnIv BknUv F∂nh D≠m°m≥.

Ø et_md´dn {]h¿Ø\ßfnse AhiyLSIw.

Ø Ht´sd cmkhkvXp°fpsS \n¿ΩmWØn\v (cmk{ZhyßfpsS cmPmhv
F∂dnbs∏Sp∂p).

lllll ehWßsf Xncn®dnbp∂ hn[w

1. kƒt^‰pIƒ : t_cnbw t¢mssdUpambn {]h¿Øn°ptºmƒ shfpØ
Ah£n]vXw D≠mIp∂p.

2. t¢mssdUpIƒ : kn¬h¿ ss\t{Sm‰pambn {]h¿Øn°ptºmƒ shfpØ
Ah£n]vXw D≠mIp∂p.

3. Im¿_tW‰pIƒ : t\¿Ø sslt{Umt¢mdnIv BknUpambn {]h¿Øn®v \pcbpw
Xbpw D≠mIp∂p.

4. ss\t{S‰pIƒ : At∏mƒ Xømdm°nb s^dkv kƒt^‰pambn Ie¿Øn Hcp sSÃv
Syq_nseSpØv sSÃv Syq_ns‚ hißfneqsS KmV kƒ^yqdnIv
BknUv Hgn®n¬ BknUpw s^dkv kƒt^‰pw ehWhpw tN¿∂
emb\nbpw XΩn¬ _‘n°p∂ ÿeØv Xhn´p\ndap≈ dnwKv
D≠mIp∂p.

Nne amXrIm tNmZyßƒ

1. AtamWnb et_md´dnbn¬ \n¿Ωn°p∂Xn\p]tbmKn°p∂ cmkhkvXp°ƒ GsXms°?
AtamWnb \n¿ΩmWØn¬ Im¬kyw HmIvsskUns‚ (CaO) Bhiysa¥v?

2. 2NH
4
Cl + Ca(OH)

2
 àCaCl

2
 + 2NH

3
 + 2H

2
O

(a) Cu cmk{]h¿Ø\w GXv ]Zm¿∞w D≠m°p∂Xn\p th≠nbp≈XmWv?
CXn\p]tbmKn°p∂ cmkhkvXp°fpsS t]scgpXpI.
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(b) Cu {]h¿Ø\Øn¬ Pemwiw D≠mIp∂p≠v. CXv \o°wsNøp∂sXßs\?
CXn\p]tbmKn°p∂ cmkhkvXp GXv?

3.

AtamWnb hmXIw D]tbmKn®p≈ Hcp ]co£WØns‚
Nn{XamWv sImSpØncn°p∂Xv. CXns\ ASnÿm\am°n
Xmsg sImSpØ tNmZyßƒ°v DØcsagpXpI.

(a) Cu {]h¿Ø\Øns‚ {]tXyIXsb¥v?

(b) SO
3
 IqSpX¬ e`n°m≥ KmVXbn¬ hcptØ≠ am‰ßƒ Fs¥ms°?

(c) Xm]\nebn¬ hcptØ≠ {IaoIcWsa¥v? Cu {]h¿Ø\Øn\v A\ptbmPyamb
Xm]\ne F{X?

(d) Cu {]h¿Ø\Øn¬ “a¿±w IqSptºmƒ cmk{]h¿Ø\ thKX IqSw”  Cu
{]kvXmh\tbmSv tbmPn°p∂pt≠m? DØcw ka¿∞n°pI.

(e) Cu {]h¿Ø\Øn\p]tbmKn°p∂ D¬t{]cItaXv? CXns‚ BhiyIXsb¥v?

5. H
2(g)

 + I
2(g) 2HI

(g)

(a) Cu {]h¿Ø\Øns‚ {]tXyIXsb¥v?
(b) A`nImcIßfpsS BsI X∑m{XIfpsS FÆw F{X? Dev]∂ßfpsS BsI

X∑m{XIfpsS FÆw F{X?
(e) Cu {]h¿Ø\Øn¬ a¿±Øns‚ kzm[o\sa¥v?

6. AtamWnb hymhkmbnIambn \n¿Ωn°p∂ {]h¿Ø\Øn≥sc cmkkaoIcWw
\¬Inbncn°p∂p.
(a) Cu {]h¿Ø\w GXv t]cnednbs∏Sp∂p?
(b) AtamWnbbpsS (NH

3
) Afhv Iq´m\p≈ hnhn[ am¿§ßƒ \n¿t±in°pI.

7. kƒ^yqcn°mknUns‚ {]tXyIXIfpambn _‘s∏´ Nne ImcyßfmWv NphsS
tN¿Øncn°p∂Xv.

1. ]©kmc KmV kƒ^yqcn°mknUnenSptºmƒ IdpØpt]mIp∂p.

2. SO
2
 \n¿Ωn°ptºmƒ kƒ^yqcn°v BknUneqsS ISØnhnSp∂p.

3. CaSO
4
¬ KmV H

2
SO

4
 tN¿°ptºmƒ \ndan√mXmIp∂p.

4. Hcp Nqc¬ KmV kƒ^yqcnIv BknUn¬ XmgvØptºmƒ IdpØpt]mIp∂p.

(a) kƒ^yqcnIv BknUns‚ GtXXv KpWßfmWv ChnsS ImWp∂Xv?

(b) Ch Hmtcm∂pw Fs¥s∂gpXpI.

(a) AtamWnbbpsS GXv khntijXbmWv ChnsS ImWp∂Xv?

(b) ^nt\mƒ^vØeo≥ tN¿Ø sh≈w ^vfmkvInte°v Ibdptºmƒ ]n¶v \ndamIp∂p.
F¥psIm≠v?

4. kƒ^yqdnIv BknUv \n¿ΩmW L´Øn¬ kƒ^¿ ss{S HmIvsskUv \n¿Ωn°p∂ cmk
kaoIcWamWv NphsS \¬Inbncn°p∂Xv.

2SO
2
 + O

2 2SO
3
 + Xm]w
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6.  Hm¿Km\nIv kwbp‡ßƒ ˛ \maIcWhpw sFtkmsadnkhpw

Adn™ncnt°≠ ASnÿm\ [mcWIƒ

lllll Hm¿Km\nIv sIankv{Sn

Im¿_WnI kwbp‡ßsf°pdn®v ]Tn°p∂ ckX{¥imJbmWv Hm¿Km\nIv sIankv{Sn.

lllll Im¿_Wns‚ khntijXIƒ : Im¿_¨ (C) - At‰manI \º¿ ˛ 6

Ø ]ncoUv ˛ 2, {Kq∏v ˛ 14
Ø kwtbmPIX ˛ 4, CeIvt{Sm s\K‰nhn‰n ˛ 2.5
Ø Im¿_Wns‚ kwbp‡ßsf√w klkwtbmPI kwbp‡ßfmWv.
Ø Im¿_¨ B‰Øn\v GI_‘\w (C-C), Zzn_‘\w (C = C), {Xn_‘\w (C    C)

F∂o coXnIfn¬ F{X Im¿_¨ B‰ßfpambpw _‘\Øn¬ G¿s∏Sm\pw Aßs\
hfsc hep∏w IqSnb X∑m{XIƒ D≠m°m\pw Ignbpw. Cu khntijXbmWv
Im‰nt\j≥.

Ø Im¿_Wn\v henb cq]Ønepw irwJemcq]Ønepap≈ kwbp‡ßfp≠m°m≥
Ignbpw.

C

C

C C

C C
C−C−C−C−C− ...........

hebcq]w

irwJemcq]w

Ø Im¿_WnIkwbp‡ßfn¬ Im¿_¨ B‰ßƒ Hmtcm∂pw kwtbmPIX
]q¿ØnbmIp∂Xv Xmsg ImWp∂ GsX¶nepw Hcp coXnbnembncn°pw.

C , C , C , C

lllll sslt{Um Im¿_WpIƒ : Im¿_Wpw ssl{UP\pw am{Xw tN¿∂p≠mIp∂ Hm¿Km\nIv
kwbp‡ßfmWv sslt{UmIm¿_WpIƒ.

DZm: CH
4
 (aosYbv≥), C

2
H

6
 (CusYbv≥) etc.

lllll LS\sb ASnÿm\am°n sslt{Um Im¿_WpIsf c≠mbn XcwXncn®ncn°p∂p.

Ø Hm∏¨ sNbn≥ (Ben^m‰nIv sslt{UmIm¿_WpIƒ) ˛ sslt{Um Im¿_WpIƒ.

irwJemcq]Ønep≈ sslt{UmIm¿_WpIƒ.

eg. : CH
3
 − CH

2
 − CH

3 
(s{]ms∏bv≥)

Ø heb sslt{UmIm¿_WpIƒ (ssk¢nIv sslt{UmIm¿_¨) hebcq]Ønep≈
sslt{UmIm¿_WpIƒ.

eg. :

CH

CH CH

CH CH
(s_≥ko≥)

CH
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lllll ]qcnXkwbp‡ßƒ : Im¿_¨ B‰ßƒ°nSbn¬ GI_‘\w am{Xw ImWs∏Sp∂
Hm¿Km\nIv kwbp‡ßƒ.

DZm: B¬s°bv\pIƒ (aosYbv≥, CusYbv≥, ............), Im¿_¨ sS{Smt¢mssdUv (CCl
4
)

etc.

lllll A]qcnX kwbp‡ßƒ: Im¿_¨ B‰ßƒ°nSbn¬ GI_‘\w am{Xw ImWs∏Sp∂
Hm¿Km\nIv kwbp‡ßƒ.

DZm: B¬°o\pIƒ (CuYo≥, s{]m∏o≥, ......)
     B¬ss°\pIƒ (CussY≥, s{]mss∏≥, ......)

lllll tlmtamtemKkv kocokv: ASpØSpØ c≠v AwKßƒ XΩn¬ LS\bn¬ CH
2
 {Kq∏ns‚

hyXymkap≈Xpw Hcp s]mXphmIywsIm≠v {]Xn\n[oIcn°mhp∂Xpamb Hm¿Km\nIv
kwbp‡ßfmWv tlmtamtemKpIƒ. CØcw kwbp‡ßfpsS (tlmtamtemKpIfpsS)
Iq´sØ tlmtamtemKkv kocokv F∂p hnfn°p∂p. tlmtamtemKkv kocoknse
AwKßƒ cmkKpWßfn¬ kmZriyw ImWn°pIbpw ̀ uXnIKpWßfn¬ {Iaamb am‰w
ImWn°p∂hbpamWv.

eg : B¬s°bv\pIƒ, B¬°o\pIƒ, B¬ss°\pIƒ etc.

lllll B¬s°bv\pIƒ : Im¿_¨ B‰ßƒ°nSbn¬ GI_‘\w am{Xap≈ Hm∏¨ sNbn≥
sslt{Um Im¿_WpIƒ (]qcnX sslt{UmIm¿_WpIƒ)

eg : aosYbv≥ (CH
4
), CusYbv≥ (C2H6) etc.

    B¬s°bv\pIfpsS s]mXphmIyw ˛ CnH2n + 2
lllll B¬°o\pIƒ : Im¿_¨ B‰ßƒ°nSbn¬ Hcp Zzn_‘\sa¶nepap≈ Hm∏¨ sNbn≥

sslt{UmIm¿_WpIƒ (A]qcnX sslt{UmIm¿_¨)

eg : CuYo≥ (C
2
H

4
), s{]m∏o≥ (C3H6) etc.

      B¬°o\pIfpsS s]mXphmIyw ˛ C
n
H

2n

lllll B¬ss°\pIƒ : Im¿_¨ B‰ßƒ°nSbn¬ Hcp {Xn_‘\sa¶nepap≈ Hm∏¨
sNbn≥ sslt{Um Im¿_WpIƒ. (A]qcnX sslt{UmIm¿_¨)

eg : CussY≥ (C
2
H

2
), s{]mss∏≥ (C3H4) etc.

      B¬ss°\pIfpsS s]mXphmIyw ˛ C
n
H

2n-2

lllll ]Zaqew (Word Root) : Hcp Im¿_¨ irwJebnep≈ (sNbn\nep≈) Im¿_¨
B‰ßfpsS FÆsØ kqNn∏n°p∂Xn\p]tbmKn°p∂ hm°v.

sNbn\nse Im¿_Wm‰ßfpsS FÆw ]Zaqew

1 Im¿_¨ saYv

2 Im¿_¨ FYv

3 Im¿_¨ s{]m]v

4 Im¿_¨ _yq´v

5 Im¿_¨ s]‚ v

6 Im¿_¨ slIvkv

7 Im¿_¨ sl]v‰v

8 Im¿_¨ HIv‰v

9 Im¿_¨ s\m¨

10 Im¿_¨ sU°v
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lllll Hm∏¨ sNbn≥ (Ben^m‰nIv) sslt{Um Im¿_WpIfpsS \maIcWw :

ØØØØØ imJIfn√mØ sslt{UmIm¿_WpIƒ : t]cv \¬Ip∂ coXn

˛ sslt{UmIm¿_Wnse Im¿_¨ B‰ßfpsS FÆØn\v A\ptbmPyamb ]Zaqew
sXcs™Sp°pI.

˛ Im¿_¨ B‰ßƒ°nSbnep≈ cmk_‘\coXnsb kqNn∏n°p∂ ]Zw [GI_‘\w
am{Xsa¶n¬ ˛ Fbv≥ (yne)] ]ZaqetØmSv tN¿sØgpXpI.

˛ B¬°o≥ / B¬ss°≥ BsW¶n¬ Zzn_‘\w/{Xn_‘\ap≈ Im¿_¨ B‰Øn\v
Ipd™ ÿm\hne e`n°p∂ coXnbn¬ Im¿_¨ B‰ßƒ \º¿ sNøpI.
AXn\ptijw Zzn_‘\w/{Xn_‘\ap≈ Im¿_Wm‰Øns‚ ÿm\hne
]ZaqeØn\pw _‘\sØ kqNn∏n°p∂ ]ZØn\panSbn¬ ssl^≥sIm≠v
th¿Xncns®gpXpI.

DZm:

1. Im¿_¨ sNbn\n¬ 5 Im¿_¨ B‰ßfp≠v. GI_‘\w am{Xw. F¶n¬ ]Zaqew
˛ s]‚ v, _‘\sØ kqNn∏n°p∂ ]Zw ˛ Fbv≥.

t]cv às]‚ v + Fbv≥às]s‚bv≥ (CH
3
 - CH

2
 - CH

2
 - CH

2
- CH

3
)

]Zaqew + _‘\sØ kqNn∏n°p∂ ]Zw

2. Im¿_¨ sNbn\n¬ 5 Im¿_¨ B‰ßfp≠v. c≠matØbpw aq∂matØbpw
Im¿_¨ B‰ßƒ°nSbn¬ Zzn_‘\w /{Xn_‘\w D≠v. F¶n¬ ˛

]Zaqew ˛ s]‚ v, _‘\sØ kqNn∏n°p∂ ]Zw ˛ Cu≥/sF≥

t]cv à lllll s]‚ v ˛ 2 - Cu≥ (Zzn_‘\amsW¶n¬)
lllll s]‚ v ˛ 2 - sF≥ ({Xn_‘\amsW¶n¬)

]Zaqew ˛ _‘\Øns‚ ÿm\hne ˛ _‘\sØ kqNn∏n°p∂ ]Zw

lllll imJIfp≈ B¬s°bv\pIƒ ˛ t]cv \¬Ip∂ coXn

ØØØØØ G‰hpw \ofwIqSnb Im¿_¨sNbn\pw (IqSpX¬ Im¿_¨ B‰ßƒ D≈ sNbn≥)
_‘\coXnbpw Is≠Øn ASnÿm\ t]scgpXpI.

ØØØØØ imJ/imJIfpsS t]cv Is≠Øn [−CH
3
 (aossY¬/saYn¬) − CH

2 
− CH

3
àCussY¬/

FYn¬, −CH
2
−CH

2
−CH

3
às{]mss∏¬/s{]m∏n¬....)

ASnÿm\t]cns‚ CSXphiØv FgpXpI.

˛ hyXykvX imJIfmsW¶n¬ A£camem {IaØn¬ FgpXWw.

˛ Htc imJXs∂ H∂ne[nIw FÆaps≠¶n¬ FÆsØ kqNn∏n°p∂ hm°v
(1˛tamtWm, 2˛ssU, 3˛ss{S, 4˛ss{S F∂nßs\) imJbpsS t]cns‚ CSXphiØv
FgpXpI).

ØØØØØ Hmtcm imJbptSbpw ÿm\hne Is≠Øn (imJbp≈ Im¿_¨ B‰Øns‚
ÿm\hne) imJbpsS t]cns‚ CSXphiØv ssl^≥sIm≠v th¿Xncns®gpXpI.

˛ Htc imJXs∂ H∂ne[nIw FÆaps≠¶n¬ Hmtcm∂nt‚bpw ÿm\hneIƒ
tImabn´v th¿Xncns®gpXWw.

˛ Hcp Im¿_¨ B‰Øn¬ 2 imJIƒ Ds≠¶n¬ ÿm\hne c≠v XhW FgpXWw.

˛ imJbpsS ÿm\hne ImWptºmƒ imJbp≈ Im¿_¨ B‰Øn\v Ipd™
ÿm\hne e`n°Ø° coXnbn¬ Im¿_¨ B‰ßsf \º¿ sNøpI
(CSØp\n∂v hetØm´v/heØp\n∂v CStØm´v)
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˛ H∂n¬IqSpX¬ imJIfps≠¶n¬ imJIfpsS ÿm\hneIfpsS XpI G‰hpw
Ipd™ncn°Ø° coXnbn¬ \º¿ sNøpI.

lllll ^MvjW¬ {Kq∏pIƒ : Hcp Im¿_WnI kwbp‡Øns‚ cmk˛`uXnIKpWßsf
\n›bn°p∂ B‰ßtfm B‰w {Kq∏pItfm BWv ^MvjW¬ {Kq∏pIƒ.

{][m\s∏´ GXm\pw ^MvjW¬ {Kq∏pIƒ

^MvjW¬ {Kq∏v t]cv kwbp‡ßfpsS s]mXp t]cv

−OH sslt{UmIvkn¬ {Kq∏v B¬°tlmfpIƒ

−COOH Im¿t_mIvkn¬ {Kq∏v Im¿t_mIvknenIv BknUpIƒ

−CHO B¬UnsslUv {Kq∏v B¬UnsslUpIƒ

−CO− Im¿_Wn¬/Iot‰m {Kq∏v Iot‰mWpIƒ

−NH
2

Aant\m{Kq∏v Aao\pIƒ

−O− B¬t°mIvkn {Kq∏v CuYdpIƒ

−NO
2

ss\t{Sm {Kq∏v ss\t{Sm kwbp‡ßƒ

−F, −Cl ^vfqtdm, t¢mtdm, t{_mtam, lmtem kwbp‡ßƒ

−Br, −I Abt{Um (ltem {Kq∏v)

lllll B¬°tlmfpIƒ ˛ t]cv \¬Ip∂ coXn:˛ sslt{UmIvkn¬ {Kq∏v (−OH {Kq∏v)
ASßnb Hm¿Km\nIv kwbp‡ßfmWv B¬°tlmfpIƒ.

t]cv \¬Im≥˛

ØØØØØ Im¿_¨ sNbn\nse Im¿_¨ B‰ßfpsS FÆØn\\pkcn®v ASnÿm\
B¬s°bv\ns‚ t]scgpXpI.

ØØØØØ B¬s°bv\ns‚ t]cnep≈ ‘e’ F∂ A£cw am‰n ]Icw −OH {Kq∏ns\ kqNn∏n°p∂

{]Xybamb ‘Hmƒ’  F∂v tN¿°pI.

ØØØØØ c≠n¬ IqSpX¬ Im¿_¨ B‰ßfps≠¶n¬ −OH {Kq∏ns‚ ÿm\hne

B¬s°bv\ns‚ t]cn\pw ‘Hmƒ’  F∂ {]XybØn\pw CSbn¬ ssl^≥sIm≠v

th¿Xncns®gpXpI.

(Im¿_¨ B‰ßƒ°v \º¿ \¬Iptºmƒ −OH {Kq∏n\v Ipd™ ÿm\hne

e`n°Ø°coXnbn¬ \º¿ sNøWw).

lllll lmtem kwbp‡ßƒ

lmtem {Kq∏v (^vfqtdm, t¢mtdm, t{_mtam, AbtUm) ASßnb Hm¿Km\nIv
kwbp‡ßfmWv lmtem kwbp‡ßƒ.

lmtem {Kq∏v ASßnb B¬s°bv\pIƒ ˛ lmtem B¬s°bv\pIƒ

t]cv \¬Im≥

ØØØØØ sNbn\nse Im¿_¨ B‰ßfpsS FÆØn\\pkcn®v B¬s°bv\ns‚ t]scgpXpI.

ØØØØØ B¬s°bv\ns‚ t]cns‚ CSXphiØmbn ‘lmtem’ {Kq∏ns‚ t]cv ( v̂fqtdm/t¢mtdm/

t{_mtam/AbtUm) tN¿°pI.

ØØØØØ Htc {Kq∏v H∂n¬ IqSpX¬ FÆw Ds≠¶n¬ lmtem {Kq∏ns‚ t]cn\v CSXphiØmbn
FÆsØ kqNn∏n°m≥ ssU, ss{S, sS{Sm XpSßnb ]Zßƒ tN¿°Ww.

ØØØØØ hyXykvX lmtem {Kq∏pIfmsW¶n¬ A£camem{IaØn¬ FgpXWw.
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ØØØØØ c≠n¬ IqSpX¬ Im¿_Wm‰ßfps≠¶n¬ lmtem {Kq∏pIfpsS/{Kq∏ns‚
ÿm\hneIƒ t]cn\v CSXphiØmbn ssl^≥sIm≠v th¿Xncns®gpXWw.

CuYdpIƒ : B¬t°mIvkn {Kq∏v (−O−{Kq∏v) ASßnb Hm¿Km\nIv kwbp‡ßfmWv

CuYdpIƒ.

t]cv \¬Im≥

ØØØØØ B¬t°mIvkn{Kq∏v (CuY¿ {Kq∏ns‚) s‚ CcphiØpap≈ B¬°n¬ {Kq∏pIfn¬
\ofwIqSnb {Kq∏v Is≠Øn AXnse Im¿_Wm‰ßfpsS FÆa\pkcn®v
B¬s°bv\ns‚ t]scgpXpI.

ØØØØØ \ofwIpd™ {Kq∏nse Im¿_¨ B‰ßfpsS FÆa\pkcn®p≈ ]ZaqetØmSpIqSn

‘HmIvkn’  F∂ {]Xybw tN¿Øv B¬s°bv\ns‚ t]cn\v CSXphiØv tN¿°pI.

BknUpIƒ : Im¿t_mIvkn¬ {Kq∏v (−COOH {Kq∏v) ASßnb Hm¿Km\nIv kwbp‡ßfmWv.

Hm¿Km\nIv BknUpIƒ (Im¿t_mIvknenIv BknUpIƒ).

t]cv \¬Im≥

ØØØØØ Im¿_¨ sNbn\nep≈ Im¿_¨ B‰ßfpsS FÆØn\\pkcn®v (−COOH {Kq∏nse

Im¿_¨ B‰sØIqSn IW°m°Ww) ASnÿm\ B¬s°bv\ns‚ t]scgpXpI.

ØØØØØ B¬s°bv\ns‚ t]cnep≈ ‘e’ F∂ A£cwam‰n ]Icw −COOH {Kq∏ns\

kqNn∏n°p∂ ‘HmbnIv BknUv’ F∂ {]Xybw tN¿°pI.

t]cn¬\n∂pw LS\mhmIyw Is≠Øm≥

ØØØØØ ASnÿm\ t]c\pkcn®v Im¿_¨ sNbn\pw _‘\hpw FgpXpI.

ØØØØØ imJIfpsS ÿm\hne, t]cv, FÆw F∂nh ]cntim[n®v Im¿_¨ sNbn\n¬
imJIƒ tN¿°pI.

ØØØØØ XpS¿∂v sNbn\nep≈ Hmtcm Im¿_¨ B‰Ønt‚bpw kwtbmPIX ‘4’  BIp∂Xn\v

Bhiyap≈ A{Xbpw ssl{UP≥ B‰ßƒ Im¿_Wns‚ {]XoItØmSv
tN¿sØgpXpI.

sFtkmsadnkw

Htc cmkkq{Xhpw hyXykvX LS\mhmIyhpap≈ kwbp‡ßsf sFtkmsadpIƒ F∂p

]dbp∂p.

Htc cmkkq{Xhpw hyXykvXLS\mhmIyhpap≈ kwbp‡ßfmbn ImWs∏Sp∂
{]Xn`mkw sFtkmsadnkw F∂dnbs∏Sp∂p.

sNbn≥ sFtkmsadnkw

ASnÿm\ Im¿_¨ sNbn\nep≈ hyXymkw sIm≠p≠mIp∂ sFtkmsadnkw.

eg : CH
3
−CH

2
−CH

2
−CH

3

(_yqs´bv≥)

CH
3
−CH−CH

3

(2˛aossY¬ s{]ms∏bv≥

CH
3

{ { { {

^MvjW¬ {Kq∏v sFtkmsadnkw  : ̂ MvjW¬ {Kq∏pIfpsS hyXymkwsIm≠p≠mIp∂

sFtkmsacnkw.

{cmkkq{Xw C
2
H

6
O

eg : CH
3
−CH

2
−OH (FYt\mƒ)

CH
3
−O−CH

3
 (aotYmIvkn aosYbv≥)
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s]mknj≥ sFtkmsadnkw

^MvjW¬ {Kq∏ns‚ ÿm\Ønep≈ hyXymkwsIm≠p≠mIp∂ sFtkmsadnkw.

{ cmkkq{Xw C
3
H

8
O

eg : CH
3
−CH

2
−CH2OH (s{]m∏m≥ ˛ 1 ˛ Hmƒ)

CH
3
−CH−CH

3
 (s{]m∏m≥ ˛ 2 ˛ Hmƒ)

OH

tNmZyßƒ

1. Xmsg X∂ncn°p∂ kwbp‡ßfpsS t]cpIƒ, LS\mhmIyßƒ, cmkkq{Xßƒ F∂nh
]cntim[n®v kwbp‡ßsf B¬s°bv≥, B¬°o≥, B¬ss°≥ F∂nßs\
XcwXncn°pI.

(a) aosYbv≥, _yqss´≥, s{]m∏o≥

(b) CH
2
 = CH

2
, 

  
CH

3
−CH2−CH3, CH3−C CH

(c) C
4
H

6
, C

6
H

12
, C

5
H

12

2. X∂ncn°p∂ cmkkq{Xßƒ ]cntim[n®v tlmtamtemKpIsf Is≠Øn FgpXpI.
tlmtamtemKkv kocokns‚ t]scgpXpI.

(a) C
2
H

6, 
 C

4
H

10, 
 C

5
H

12, 
 C

7
H

16

(b) C
3
H

4, 
 C

4
H

6, 
 C

6
H

10, 
 C

8
H

10, 
 C

8
H

14

(c) C
2
H

4, 
 C

4
H

8, 
 C

6
H

12, 
 C

7
H

14

3. GXm\pw sslt{UmIm¿_WpIfpsS LS\mhmIyßƒ \evInbncn°p∂p. Hmtcm∂nt‚bpw

IUPAC \maw Is≠Øn FgpXpI.

(a) CH
3
−CH2−CH2−CH3

(b) CH
3
−CH = CH−CH3

(c) CH
3
−C     C−CH2−CH3

(d) CH
3
−CH2−CH = CH−CH3

(e) CH
3
−C     C−CH3

4. Xmsg sImSpØncn°p∂ kwbp‡ßfpsS LS\mhmIyw FgpXpI.

(a) slIvskbv≥

(b) _yq´v−1−Cu≥

(c) slIvkv−3−sF≥

(d) s]‚ v−1−sF≥

(e) slIvkv−3−Cu≥

5. Xmsg sImSpØncn°p∂ sslt{UmIm¿_WpIfpsS IUPAC \maw Is≠Øn FgpXpI.

(b) CH
3
−CH−CH2−CH3

CH3

(a) CH
3
−CH−CH3

CH3
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(e) CH
3
−C−CH

2
−CH

3

CH3

CH3

(d) CH
3
−CH2−CH−CH3

CH3

(c) CH
3
−CH−CH2−CH−CH3

CH3 CH3

(f) CH
3
−CH−CH−CH−CH

3

CH3CH3CH3

(g) CH
3
−CH−CH−CH

2
−CH

3

CH3 CH2−CH
3

(i) CH
3
−CH

2
−CH

2
−CH−CH−CH

2
−CH

2
−CH−CH

3

CH2−CH
2
−CH

3

CH2−CH
3

CH
3

(h) CH
3
−CH−CH−CH

2
−CH−CH

3

CH3 CH3 CH3

6. Xmsg sImSpØncn°p∂ kwbp‡ßfpsS LS\mhmIyw FgpXpI.

(a) 2 - aossY¬ s]s‚bv≥

(b) 3 - CussY¬ slIvskbv≥

(c) 2, 2, 3 - ss{S aossY¬ s]s‚bv≥

(d) 4 - CussY¬ ˛ 2 - aossY¬ slIvskbv≥

(e) 4 - CussY¬ ˛ 2, 5 - ssUaossY¬ sl]vs‰bv≥

7. A\ptbmPyambh tN¿sØgpXn ]´nI ]q¿Ønbm°pI.

kwbp‡w ^MvjW¬ {Kq∏v
^MvjW¬ {Kq∏Sßnb

kwbp‡ßfpsS
s]mXphmb t]cv

CH
3
−CH

2
−CH

2
−OH Im¿_Wn¬ {Kq∏v t¢mtdm kwbp‡w

CH
3
−CH

2
−COOH B¬UnsslUv {Kq∏v Iot‰mWpIƒ

CH
3
−CH

2
−CH

2
Cl B¬t°mIvkn {Kq∏v B¬°tlmfpIƒ

CH
3
−O−CH

3
sslt{UmIvkn¬ {Kq∏v Im¿t_mIvknenIv BknUpIƒ

CH
3
−CH

2
−CHO Ivtfmtdm {Kq∏v CuYdpIƒ

CH
3
−CO−CH

3
Im¿t_mIvkn¬ {Kq∏v B¬UnsslUpIƒ
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8. Xmsg sImSpØncn°p∂ kwbp‡ßfpsS IUPAC \maw Is≠ØnsbgpXpI.

(a) CH
3
−CH

2
−CH

2
Cl

(b) CH
3
−CH−CH−CH

3

Cl Cl

(c) CH
3
−C−CH−CH

3

Cl

ClCl

(d) CH
3
−CH

2
−CH

2
−CH

2
OH

(e) CH
3
−CH

2
−CH−CH

3

OH

(f) CH
3
−CH−CH−CH

3

OH

OH

(g) CH
3
−CH

2
−CH

2
−COOH

(h) CH
3
−CH

2
−CH

2
−CH

2
−COOH

(i) CH
3
−O−CH

3

(j) CH
3
−O−CH

2
−CH

3

(k) CH
3
−CH

2
−O−CH

2
−CH

2
−CH

3

9. Xmsg sImSpØncn°p∂ kwbp‡ßfpsS LS\mhmIyßƒ ]cntim[n®v sFtkmsa¿
tPmSnIƒ Is≠ØnsbgpXpI. Hmtcm∂nepw GXpXcw sFtkmsadnkamsW∂pw
Is≠ØpI.

(a) CH
3
−CH

2
−CH

2
−CH

3

(b) CH
3
−O−CH

2
−CH

3

(c) CH
3
−CH

2
−CH

2
OH

(d) CH
3
−CH−CH

3

CH
3

(e) CH
3
−CH−CH

3

OH

(f) CH
3
−CH

2
−CH

2
−CH

2
−CH

3

(g) CH
3
−CH−CH

2
−CH

3

CH
3

(h) CH
3
−C−CH

3

CH
3

CH
3
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(i) CH
3
−CH

2
−CH

0

(j) CH
3
−CO−CH

3

(k) CH
3
−CH

2
−CH−CH

3

(l) CH
3
−CH

2
−CH

2
−CH

2
Cl

10. Xmsg sImSpØncn°p∂ kwbp‡ßfpsS LS\mhmIyßƒ ]cntim[n®v tNmZyßƒ°v
DØcsagpXpI.

(a) CH
3
−CH

2
−CH

2
−CH

2
−CH

2
−CH

3

(b) CH
3
−CH

2
−CH

2
−CH

2
−CH

2
OH

(i) a - bpsS km[yamb sNbn≥ sFtkmsadpIfpsS t]cpw LS\mhmIyhpw FgpXpI.

(ii) b - bpsS km[yamb s]mknj≥ sFtkmsadpIfptSbpw ^MvjW¬

sFtkmsadpIfptSbpw t]cpw LS\mhmIyhpw FgpXpI.
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7.  Hm¿Km\nIv kwbp‡ßƒ ˛ cmk{]h¿Ø\ßƒ

{][m\ Bibßƒ

sslt{UmIm¿_WpIfpsS hnhn[Xcw cmk{]h¿Ø\ßƒ.

lllll BtZi cmk{]h¿Ø\w : Hcp ]qcnX sslt{UmIm¿_Wnse (B¬s°bv\nse) Ht∂m
AXne[nItam ssl{UP≥ B‰ßsf am‰n ]Icw a‰v B‰ßtfm, B‰w {Kq∏pItfm
h∂ptNcp∂Xcw cmk{]h¿Ø\ßfmWv BtZi cmk{]h¿Ø\ßƒ.

(B¬°o\pIfpw B¬ss°\pIfpw BtZi cmk{]h¿Ø\Ønte¿s∏Sn√)

eg:   CH
4
 + Cl

2
 àCH

3
Cl +HCl (aosYbv\pw t¢mdn\pw XΩnep≈ BtZi cmk{]h¿Øw)

lllll AUoj≥ cmk{]h¿Ø\w : A]qcnX sslt{UmIm¿_WpIƒ (B¬°o\pIƒ/

B¬ss°\pIƒ) H
2
, Cl

2
, HCl, H

Br
 F∂nhbpambn IqSnt®¿∂v ]qcnX kwbp‡ßfmbn

amdp∂Xcw cmk{]h¿Ø\ßfmWv AUoj≥ cmk{]h¿Ø\ßƒ (kwtbmP\
cmk{]h¿Ø\ßƒ)

ØØØØØ B¬°o\pIƒ t\cn´v ]qcnXkwbp‡ßfmbn amdp∂p.

ØØØØØ B¬ss°\pIƒ BZyw Zzn_‘\ap≈ A]qcnXkwbp‡ßfmbpw XpS¿∂v
GI_‘\ap≈ ]qcnXkwbp‡ßfmbpw amdp∂p.
(B¬s°bv\pIƒ AUoj≥ {]h¿Ø\ßfn¬ G¿s∏Sn√)

eg: 1. CH
2
 = CH

2
 + Cl

2
àCH

2
Cl − CH

2
Cl

2. CH     CH + Cl
2
àCHCl = CHCl

CHCl =  CHCl àCHCl
2
 − CHCl

2

lllll Pze\w : Hcp sslt{UmIm¿_¨ HmIvknP\pambn kwtbmPn°p∂ {]h¿Ø\w.

eg: 1. CH
4
 + 2O

2
àCo

2
 + 2H

2
O

ØØØØØ GsXmcp sslt{UmIm¿_Wnt‚bpw Pze\^eambp≠mIp∂ Dev]∂ßƒ
Im¿_¨ssUHmIvsskUpw PehpamWv.

lllll Xm]ob hnLS\w : X∑m{Xm`mcw IqSpXep≈ sslt{UmIm¿_WpIsf hmbphns‚
Akm∂n[yØn¬ NqSm°n. `mcwIpd™ X∑m{XIfmbn (sslt{UmIm¿_WpIfmbn)
hnLSn∏n°p∂Xcw cmk{]h¿Ø\ßfmWv Xm]ob hnLS\w.

eg: C
6
H

14
  à C

2
H

6
     +     C

4
H

8

(slIvskbv≥) (CusYbv≥) (_yqs´bv≥)

ØØØØØ hnLS\^eambn e`n°p∂ Dev]∂ßƒ sslt{UmIm¿_WpIƒ Xs∂bmbncn°pw.

ØØØØØ hnLS\Øn\v hnt[bamIp∂ sslt{UmIm¿_Wns‚ kz`mhw, a¿±w, Xm]\ne,
D¬t{]cIßƒ F∂nhbn¬ am‰whcpØp∂Xn\\pkcn®v e`n°p∂ Dev]∂ßfn¬
hyXymkw D≠mImw.

lllll t]mfnassdtkj≥ : eLphmb LS\bp≈ A]qcnX sslt{UmIm¿_WpIƒ Db¿∂
Xm]\nebnepw, a¿±Ønepw, D¬t{]cIßfpsS km∂n[yØnepw AUoj≥
{]h¿Ø\Ønte¿s∏´v henb X∑m{XIfmbn amdp∂Xcw cmk{]h¿Ø\ßfmWv
t]mfnassdtkj≥ {]h¿Ø\ßƒ.

ØØØØØ tamtWmsadpIƒ ˛ t]mfnassdtkj\v hnt[bam°p∂ eLphmb LS\bp≈
A]qcnX sslt{UmIm¿_WpIƒ BWv tamtWmsadpIƒ.

ØØØØØ t]mfnsadpIƒ ˛ t]mfnassdtkj≥ {]h¿Ø\Øns‚ ^eambn e`n°p∂
Dev]∂ßfmWv t]mfnsadpIƒ.
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eg: n CH
2
 = CH

2 
  à[−CH

2
−CH

2
−]n

(CuYo≥) (t]mfnCuYo≥)

lllll GXm\pw t]mfnsadpIfpw Ah D≠m°m\p]tbmKn°p\\ tamtWmsadpIfpw

t]mfnsa¿ tamtWmsa¿

t]mfnØo≥ (PE) CuYo≥

t]mfnhnss\¬ t¢mssdUv (PVC) hnss\¬ t¢mssdUv

t]mfnsÃdo≥ (PS) ssÃdo≥

t]mfns{]m∏o≥ (PP) s{]m∏o≥

t]mfnsbÃ¿ FÃ¿

lllll tamtWmsadns‚ t]cn\p CSXphiØmbn ‘ t]mfn’  F∂ {]Xybw tN¿ØmWv

km[mcWbmbn t]mfnsadns‚ t]cv ]dbp∂Xv.

{][m\s∏´ Nne Hm¿Km\nIv kwbp‡ßƒ

FYt\mƒ (CussY¬ B¬°tlmƒ) : hfscb[nIw hymhkmbnI {]m[m\yap≈

Hcp B¬°tlmƒ.

lllll FYt\mƒ ˛
{][m\ D]tbmKßƒ

C‘\w
embIw
s]bn‚ v \n¿ΩmWw
{]nk¿th‰ohv
Hm¿Km\nIv kwbp‡ßfpsS \n¿ΩmWw
aZyhyhkmbw

lllll FYt\mƒ \n¿ΩmWw : ]©kmcemb\nbpsS s^¿at‚j≥ hgnbmWv km[mcWbmbn
FYt\mƒ \n¿Ωn°p∂Xv.

GItZiw 10% ]©kmcemb\nbn¬ boÃv tN¿Øv h®m¬, boÃnep≈ C≥h¿tSkv,
ssktakv F∂o F≥sskapIfpsS {]h¿Ø\^eambn ]©kmc FYt\mƒ Bbn
amdp∂p.

C
12

H
22

O
11 

+ H
2
O

(]©kmc)

à

C≥h¿tSkv
C

6
H

12
O

6 
  +  C

6
H

12
O

6

(•qt°mkv) (t{^mIvtSmkv)

C
6
H

12
O

6 à

ssktakv
2C

2
H

5
OH

 
  +  2Co

2

(FYt\mƒ)

lllll s^¿at‚j≥ : boÃv, _mIvSocnb, ^wKkv apXemb kq£vaPohnIƒ Dev]mZn∏n°p∂
F≥sskapIfpsS km∂n[yØn¬ \S°p∂ cmkam‰amWv s^¿at‚j≥.

lllll ]©kmc emb\n s^¿at‚j≥
à

hmjv BwinItkzZ\w sdIv‰nss^Uv kv]ncn‰v
à

hnhn[Xcw FYt\mƒ an{inXßƒ

lllll hmjv : ]©kmcemb\nbpsS s^¿at‚j≥ hgn e`n°p∂ 8-10% FYt\mƒ emb\n.

lllll sdIv‰nss^Uv kv]ncn‰v : hmjns\ BwinItkzZ\w \SØptºmƒ e`n°p∂ 95.6%
ip≤amb FYt\mƒ emb\n.

lllll A_vskmeyq´v B¬°tlmƒ : 100% ip≤amb FYt\mƒ.

lllll ]h¿ B¬°tlmƒ : A_vskmeyq´v B¬°tlmfpw s]t{Smfpw tN¿∂ an{inXw. CXv
tamt´m¿ hml\ßfn¬ C‘\ambn D]tbmKn°p∂p.
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lllll Uot\t®¿Uv kv]ncn‰v : aZy]m\Øn\pth≠nbp≈ Zpcp]tbmKw XSbm≥ FYt\mfn¬
hnj]Zm¿∞ßƒ Ie¿Ønb an{inXw. Cu {]h¿Ø\w Uot\®dnßv F∂dnbs∏Sp∂p.

lllll saYnte‰Uv kv]ncn‰v : FYt\mfpw saYt\mfpw tN¿∂ an{inXw. FYt\mfn¬
hnj]Zm¿∞ambn saYt\mƒ Ie¿Øp∂ {]h¿Ø\w saYnte‰nßv F∂dnbs∏Sp∂p.

FYt\mbnIv BknUv (Ask‰nIv BknUv)

lllll {][m\s∏´ Hcp Im¿t_mIvknenIv BknUv (CH
3
COOH).

lllll 100% Ask‰nIv BknUv t•jy¬ Ask‰nIv BknUv F∂dnbs∏Sp∂p.

lllll Ask‰nIv BknUns‚ 5-8% KmVXbp≈ Peobemb\n hn\mKncn F∂dnbs∏Sp∂p.
CsXmcp {]nk¿th‰ohmWv.

lllll FYt\mfns\ F≥sskans‚ km∂n[yØn¬ HmIvkoIcn®v FYt\mbnIv BknUv
\n¿Ωn°mw.

CH
3
−CH

2
OH + O

2 à
F≥sskw

CH
3
COOH

 
 + H

2
O

lllll Ask‰nIv BknUv (FYt\mbnIv BknUv) B¬°enIfpambn {]h¿Øn®v ehWhpw
Pehpw D≠m°p∂p.

CH
3
COOH + NaoH

(tkmUnbw Akt‰‰v)
CH

3
COONa

 
 +  H

2
Oeg: à

lllll Ask‰nIv BknUv Im¿_tW‰pIƒ, ss_Im¿_tW‰pIƒ F∂nhbpambn {]h¿Øn®v
Im¿_¨UtbmIvsskUp≠m°p∂p.

2CH
3
COOH + Na

2
Co

3

(tkmUnbw
Im¿_tW‰v)

2CH
3
COONa

 
 +  H

2
O

 
 +  Co

2
eg: à

CH
3
COOH + NaHCo

3

(tkmUnbw
ss_Im¿_tW‰v)

CH
3
COONa

 
 +  H

2
O

 
 +  Co

2à

FtÃ‰pIƒ

lllll Hcp B¬°tlmfpw Hcp Im¿t_mIvknenIv BknUpw XΩn¬ {]h¿Øn®p≠mIp∂
ehWßfmWv FÃdpIƒ.

lllll FÃdpIfp≠mIp∂ {]h¿Ø\w FÃdn^nt°j≥ F∂dnbs∏Sp∂p.

CH
3
COOH + HOCH

2
CH

3   
 à CH

3
COOCH

2
CH

3
 +  H

2
O

(FYt\mbnIv
BknUv)

eg:
(FYt\mƒ) (CussY¬ FYt\mtb‰v)

lllll FÃdpIƒ°v ]gßfptSbpw ]q°fptSbpw lrZyamb kpK‘hpw ]gßfpsS
cpNnbpap≈Xn\m¬ Ahsb Ir{Xna kpK‘{Zhyßƒ, Ir{Xna]m\obßƒ F∂nhbpsS
\n¿ΩmWØn\p]tbmKn°p∂p.

tkm∏pw Un‰¿P‚pw

lllll FÆIfpw sImgp∏pIfpw NaOH, KOH F∂o B¬°enIfpambn
{]h¿Øn°ptºmgp≠mIp∂ ehWßfmWv tkm∏pIƒ.

lllll ITn\PeØn¬ tkm∏v \∂mbn ]Xbp∂n√. F∂m¬ Un‰¿P‚pIƒ ITn\PeØnepw
D]tbmKn°mw.
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heb kwbp‡ßƒ

lllll hebkwbp‡ßsf AhbpsS kz`mhßfnep≈ hyXymka\pkcn®v Aenssk¢nIv
kwbp‡ßsf∂pw Btcmam‰nIv kwbp‡ßsf∂pw c≠mbn XcwXncn®ncn°p∂p.

lllll Aen ssk¢nIv kwbp‡ßƒ

eg:

lllll G‰hpw {][m\s∏´ Hcp Btcmam‰nIv kwbp‡amWv s_≥ko≥.

H

C
C C

C C
C

H

H H

H H
Or

H

C
C C

C C
C

H

H H

H H

(s_≥ko≥)

C
6
H

6

C

C

C C

C
C

H H

H H

H
H
H
H

H
H
H
H

H

C

C

H

H

H

H

C

C

H

H

H

(sskt¢m_yqs´bv≥)

C
4
H

8

(sskt¢mslIvskbv≥)

C
6
H

12

lllll s_≥ko≥ X∑m{Xbnse ssl{UP≥ B‰sØ a‰v ^MvjW¬ {Kq∏pIƒ BtZiw
sNøp∂Xpaqew XnI®pw hyXykvX kz`mhßfp≈ kwbp‡ßƒ D≠mIp∂p.

eg: Cl OH No
2

(t¢mtdm s_≥ko≥) (^ot\mƒ)
or

(sslt{UmIvkn
s_≥ko≥)

(ss\t{Sm
s_≥ko≥)

COOH

(s_≥tUmbnIv BknUv)

NH
2

(Aant\m s_≥ko≥
or A\nen≥)
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tNmZyßƒ

1. A\ptbmPyambh tN¿sØgpXpI.

A B C

CH
2
 = CH

2
 + Cl

2
CH

3
Cl + HCl Pze\w

CH
4
 + Cl

2
[−CH

2
−CH

2
−]n Xm]ob hnLS\w

nCH
2
 = CH

2
CH

4 
+ CH

2 
= CH

2
AUoj≥ {]h¿Ø\w

CH
3
−CH

2
−CH

3
4Co

2 
+ 5H

2
O t]mfnassdtkj≥

C
4
H

10
+ 13/2 O

2
CH

2
Cl

 
− CH

2
Cl BtZi cmk{]h¿Ø\w

2. Xmsg sImSpØncn°p∂ kwbp‡ßfpsS LS\mhmIyßƒ ]cntim[n®v kwbp‡ßsf
h¿KoIcn°pI.

(a) CH
3
−CH

3

(b) CH
2
= CH

2

(c) CH
 
    CH

(d) CH
3
− CH

2
− CH

2
− CH

3

(e) CH
3
− CH = CH

2

(i) BtZicmk{]h¿Ø\Øn\v hnt[bamIp∂ kwbp‡ßƒ.
(ii) AUoj≥ {]h¿Ø\Øn\v hnt[bamIp∂ kwbp‡ßƒ.
(iii) t]mfnassdtkj\v hnt[bamIp∂ kwbp‡ßƒ
(iv) Xm]ob hnLS\Øn\v hnt[bamIp∂ kwbp‡ßƒ.
(v) Pze\Øn\v hnt[bamIp∂ kwbp‡ßƒ.

à3. (a) CH
2
= CH

2 
+ H

2
A

à(b) A + Cl
2

B + C
kqcy{]Imiw

(i) A, B, C F∂nh GXv kwbp‡ßsf∂v Is≠ØnsbgpXpI.

(ii) Hmtcm∂pw GXpXcw cmk{]h¿Ø\amsW∂v Is≠ØpI.

4. kahmIyw ]cntim[n®v tNmZyßƒ°v DØcsagpXpI.

CH
 
    CH + H

2                     
 A

A + Cl
2
               B

(a) A, B F∂o kwbp‡ßfpsS LS\mhmIyßƒ FgpXpI.

(b) A, B F∂o kwbp‡ßfpsS KIPAC \maw FgpXpI.

5. ]´nI ]qcn∏n°pI

à

à

tamtWmsa¿ t]mfnsa¿ t]mfnsadns‚ t]cv
(i) CH

2
 = CH

2
................ t]mfnØo≥

(CuYo≥)

(ii) CH
3
 − CH = CH

2
[ CH

2
− CH ] ................

(s{]m∏o≥)

(iii) ......................

CH
3

n

Cl
n[ CH

2
− CH ] t]mfnhnss\¬ t¢mssdUv
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6. ]©kmc emb\nbn¬\n∂pw FYt\mƒ \n¿Ωn°p∂sXßs\? {]h¿Ø\Øns‚
cmkkahmIyßƒ FgpXpI.

7. tNcpw]Sn tN¿°pI.

A B

(a) hmjv l 100% ip≤amb FYt\mƒ

(b) sdIv‰nss^Uv kv]ncn‰v l 100% Ask‰nIv BknUv

(c) ]h¿ B¬°tlmƒ l FYt\mfpw hnj]Zm¿∞ßfpw tN¿∂ an{inXw

(d) A_vskmeyq´v B¬°tlmƒ l 95.6% ip≤amb FYt\mƒ emb\n

(e) Uot\t®¿Uv kv]ncn‰v l A_vskmeyq´v B¬°tlmfpw s]t{Smfpw

tN¿∂ an{inXw

(f) t•jy¬ Ask‰nIv BknUv l 5-8% KmVXbp≈ Ask‰nIv BknUv

(g) hn\mKncn l 8-10% FYt\mƒ emb\n

8. an° hnjaZyZpc¥ßƒ°pw ImcWw Uot\t®¿Uv kv]ncn‰mWv F∂v dnt∏m¿´pIƒ
kqNn∏n°p∂p.
(a) Uot\®dnßv F∂m¬ F¥mWv?
(b) Uot\®dnßv sNøp∂Xv F¥n\pth≠nbmWv?
(c) saYnte‰Uv kv]ncn‰v F¥mWv?

9. Hcp Ip´n, Hcp B¬°tlmfpw Hcp Im¿t_mIvknenIv BknUpw XΩn¬ {]h¿Øn∏n®t∏mƒ
]YßfpsS K‘Øn\v kam\amb K‘ap≈ Hcp ]Zm¿∞w e`n®p.
(a) CØcw {]h¿Ø\ßƒ F¥v t]cn¬ Adnbs∏Sp∂p?
(b) {]h¿Ø\^eambp≠mb ]Zm¿∞Øns‚ s]mXphmb t]sc¥v?
(c) CØcw ]Zm¿∞ßƒ°v \nXyPohnXØnep≈ D]tbmKsa¥v?

10. Hcp FÃdn^nt°j≥ {]h¿Ø\Øns‚ cmkkahmIyw \¬Inbncn°p∂p.

àCH
3
COOH + HOC

2
H

5
CH

3
COOC

2
H

5
+ H

2
O

(Ask‰nIv
BknUv)

(CussY¬
B¬°tlmƒ)

(a) {]h¿Ø\^eambp≠mb FÃ¿ GXmWv?
(b) Cu {]h¿Ø\Øn¬ Ask‰nIv BknUn\p]Icw s{]m∏t\mbnIv BknUv

(CH
3
−CH

2
−COOH) D]tbmKn°pIbmsW¶n¬ e`n°p∂ FÃ¿ GXmbncn°pw?

{]h¿Ø\Øns‚ cmkkahmIyw FgpXpI.

11. Xmsg sImSpØncn°p∂ {]kvXmh\Iƒ ]cntim[n®v tkm∏pIƒ°pw Un‰¿P‚pIƒ°pw
A\ptbmPyambh Is≠ØnsbgpXpI.
(a) ^m‰n BknUv ehWßfmWv.
(b) ITn\PeØnepw \∂mbn ]Xbp∂p.
(c) ITn\PeØn¬ \∂mbn ]Xbp∂n√.
(d) kƒt^mWnIv BknUns‚ ehWßfmWv.

12. s_≥ko≥ X∑m{Xbnse ssl{UP≥ B‰sØ Xmsg sImSpØncn°p∂ ^MvjW¬
{Kq∏pIƒ BtZiw sNøptºmƒ e`n°p∂ kwbp‡ßfpsS LS\ hcbv°pI.
Hmtcm∂nt‚bpw t]cv FgpXpI.

(a) −COOH {Kq∏v
(b) −OH {Kq∏v
(c) −Cl {Kq∏v

(d) −NH
2
 {Kq∏v

(e) −SO
3
4 {Kq∏v

(f) −NO
2
 {Kq∏v
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8.  ckX{¥w \nXyPohnXØn¬

Adntb≠ {][m\ Bibßƒ

lllll km[mcWbmbn D]tbmKn°p∂ {][m\s∏´ Huj[hn`mKßfpw, AhbpsS
D]tbmKßfpw, DZmlcWßfpw.

hn`mKw D]tbmKw DZmlcWw

lllll A\mƒPkn°pIƒ thZ\ Ipdbv°p∂Xn\v Bkv]ncn≥,
{_q^≥ ssUt¢ms^\mIv

lllll B‚nss]d‰n°pIƒ icocXm]\ne Ipdbv°p∂Xn\v ]mcsk‰tamƒ,
sa^\anIv BknUv

lllll B‚n_tbm´n°pIƒ tcmKImcnIfmb s]\nknen≥, Bw]nknen≥,
kq£vamWp°sf \in∏n°p∂ AtamIvknen≥,
Xn\pw AhbpsS hf¿® XSbp t¢mdmw s^\nt°mƒ
∂Xn\pw.

lllll B‚nsk]v‰n°pIƒ icoctImißƒ°v SnMvN¿ AbUn≥,
tISp≠mImsX kq£vamWp°sf sUt‰mƒ, kmhvtem¨
\nb{¥n°p∂Xn\v.

lllll A‚mknUpIƒ AknUn‰n Ipdbv°p∂Xn\v. dm\n‰nUn≥, Hsa{]tkmƒ

lllll A\kvX‰n°pIƒ t_m[w sISpØp∂Xn\v. t¢mtdmt^mw,
ssU CussY¬ CuY¿

saUn°¬cwKØv \ne\n¬°p∂ A\mtcmKy{]hWXIƒ

lllll kzbw NnIn’.
lllll tUmIvS¿ \n¿t±in® acp∂v ]q¿Æambpw Ign°mXncn°pI.
lllll tUmIvS¿ Hcmƒ°p \n¿t±in® acp∂v as‰mcmƒ°pth≠n hmßpI
lllll AanXambn acp∂v \n¿t±in°pI.
lllll IrXyambn tcmK\n¿Æbw \SØmsX Db¿∂ tUmkn¬ acp∂v \n¿t±in°pI.
lllll Bhiyan√msX tcmK\n¿ÆbØn\v em_vsSÃpIƒ°pw a‰pw t{]cn∏n°pI.
lllll tcmK\n¿ÆbØnse ]mfn®Iƒ.

•qt°mkv sSÃv

aq{XØnse (Hcp emb\nbnse) •qt°mkns‚ km∂n[yw Is≠Øp∂Xn\p≈ sSÃv.

Hcp sSÃv Syq_n¬ 10 Xp≈n ]cntim[nt°≠ emb\n FSpØv AXnte°v 5 ml _\UnIvSv
emb\n tN¿Øv sSÃyq_v NqSm°pI. e`n°p∂ Ah£n]vXØns‚ \ndw _\UnIvSv
emb\nbpsS t_m´nent\msSm∏ap≈ If¿Nm¿´pambn XmcXaywsNbvXv (Ifdn ao‰¿) F∂
D]IcWØns‚ klmbtØmsS) •qt°mkns‚ iXam\w \n¿Ænbn°p∂p. •qt°mkns‚
Afhv IqSp∂Xn\\pkcn®v a™Ie¿∂ ]®\ndw apX¬ Nph∏v hscbp≈ \ndØn¬
Ah£n]vXw e`n°p∂p.

πmÃn°pIƒ

C∂v \nXyPohnXØn¬ G‰hpw IqSpXembn D]tbmKn°p∂ t]mfnsadpIfmWv
πmÃn°pIƒ.
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{]tXyIXIƒ

lllll Zo¿LImew \ne\n¬°p∂p

lllll `mc°pdhv

lllll hne°pdhv

lllll ssIImcyw sNøms\fp∏w

lllll GXpcq]Ønepw hm¿sØSp°mw

lllll kpXmcyamtbm AXmcyamtbm \n¿Ωn°mw

lllll BI¿jIamb \ndw \¬Imw.

lllll sshZypXn, Xm]w F∂nh ISØnhnSp∂n√

NqSm°ptºmƒ \S°p∂ am‰sØ ASnÿm\am°n πmÃn°pIsf s]mXpsh c≠mbn
XcwXncn®ncn°p∂p.

1.  sX¿tam πmÃn°pIƒ, 2.  sX¿tamsk‰nßv πmÃn°pIƒ

sX¿tam πmÃn°pIƒ sX¿tamsk‰nßv πmÃn°pIƒ

lllll NqSm°ptºmƒ `uXnIam‰w kw`hn°p∂p. lllll NqSm°ptºmƒ cmkam‰w kw`hn°p∂p.

lllll NqSm°ptºmƒ Xm¬°menIam‰w lllll NqSm°ptºmƒ ÿncam‰w kw`hn°p∂p.
kw`hn°p∂p.

lllll Hmtcm XhWbpw NqSm°ptºmƒ arZphmbn lllll Hcp XhW NqSm°n XWp∏n°ptºmƒ
Xocp∂Xn\m¬ Chsb ho≠pw NqSm°n ÿncambn ZrVambnØocp∂Xn\m¬
]pXnb cq]Ønep≈ hkvXp°ƒ D≠m°m ho≠pw NqSm°n ]pXnb cq]Ønep≈
\p]tbmKn°mw. hkvXp°fp≠m°m≥ Ignbn√.

lllll Im¿_WnI embIßfn¬ ebn°p∂p. lllll Im¿_WnI embIßfn¬ ebn°p∂n√.

lllll Dd∏pw _ehpw IpdhmWv. lllll Dd∏pw _ehpw IqSpXemWv.

lllll dossk°nƒ sNøm≥ Ignbp∂p. lllll dossk°nƒ sNøm≥ Ignbn√.

DZm:˛ ss\tem¨, t]mfnØo≥ DZm:˛ t_°sse‰v, t]mfnsbÃ¿
       t]mfnhnss\¬ t¢mssdUv (PVC)        bqdnb t^m¿am¬UnsslUv

πmÃnIvaqeap≈ aen\oIcW {]iv\ßƒ

lllll πmÃnIv ssPhhnLS\Øn\p hnt[bamImØXn\m¬ ]cnÿnXn°v lm\nIcamWv.

lllll hens®dnbs∏Sp∂ πmÃnIv hkvXp°ƒ \Kcßfnse Agp°pNmepIfpw kothPv
ss]∏pIfpw a‰pw AS™pt]mIm\nSbm°p∂p.

lllll hens®dnbs∏Sp∂ πmÃnIv hkvXp°ƒ h¿jßtfmfw aÆn¬ ebn°msX
InS°p∂Xn\m¬ aÆns‚ PeBKncWtijn Ipdbv°p∂p. sNSnIfpsS thcpIfpsS hf¿®
XSbp∂p.

lllll hens®dnbs∏Sp∂ πmÃnIv hkvXp°fn¬ ag°meØv sh≈w sI´n°nS°p∂Xpaqew
sImXpIpIƒ s]cpIpIbpw, sImXpIpP\ytcmKßƒ ]Scm≥ ImcWamhpIbpw sNøp∂p.

lllll πmÃn°n\v \ndw \¬Im\p]tbmKn°p∂ ]e cmkhkvXp°fpw `£W]Zm¿∞ßfn¬
Ie¿∂v icocØn\p≈n¬ {]thin°pIbpw BtcmKy{]iv\ßƒ D≠m°pIbpw sNøp∂p.

lllll πmÃnIv IØn°ptºmgp≠mIp∂ hnjhmXIßƒ A¥co£ aen\oIcWØn\v
ImcWamIp∂p.
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πmÃnIvaen\oIcWw Ipdbv°m\p≈ am¿§ßƒ

lllll πmÃn°ns‚ D]tbmKw ]camh[n Ipdbv°pI.
lllll πmÃnIv D¬]∂ßƒ°v _Z¬ kwhn[m\ßƒ Is≠ØpI.
lllll πmÃnIv hkvXp°ƒ Ae£yambn hens®dnbmXncn°pI.
lllll πmÃn°ns‚ ]p\cp]tbmK, ]p\:Nw{IaW km[yXIƒ ]camh[n {]tbmP\s∏SpØpI.
lllll πmÃnIv hkvXp°ƒ IØn°mXncn°pI.
lllll πmÃnIv ]m{Xßfn¬ `£W]Zm¿∞ßƒ kq£n°mXncn°pI.
lllll _tbm πmÃn°pIfpsS D]tbmKw t{]m’mln∏n°pI.

Jcamen\ykwkv°cWw ˛ {]iv\]cnlmcam¿§ßƒ

lllll Jcamen\ykwkv°cWw Hmtcm hy‡nbptSbpw ISabmbn ImWpI.
lllll Jcamen\yßƒ, ssPhamen\yßƒ, AssPhamen\yßƒ, C˛thÃv F∂nßs\ {]tXyIw

{]tXyIw tiJcn°pI.
lllll Hmtcm {]tZitØbpw Jcamen\yßsf D]Imc{]Zamb coXnbn¬ kwkv°cn°pI.
lllll B[p\nI imkv{X˛kmt¶XnIhnZyIƒ {]tbmP\s∏SpØn kwkv°cWw ̂ e{]Zam°pI.
lllll amen\yßsf DdhnSßfn¬Xs∂ kwkv°cn°p∂Xn\p≈ km[yXIƒ Is≠ØpI.

IoS\min\n{]tbmKØns‚ BhiyIX

lllll hnØpIfnse IoSm{IaWw.
lllll sNSnIƒ Xn∂v \in∏n°¬.
lllll `£y[m\yßƒ Xn∂p \in∏n°¬.
lllll sNSnIƒ°v tcmKw ]cØ¬

F∂nßs\bp≈ {]iv\ßƒ XSbp∂Xn\mWv IoS\min\nIƒ D]tbmKn°p∂Xv.

IoS\min\n{]tbmKiw aqeap≈ KpWßƒ

lllll Dev]∂ßfpsS e`yX Dd∏phcpØp∂p.
lllll IqSpX¬ hnfhv e`n°p∂p.
lllll Irjn BZmbIcamIp∂p.
lllll hnfIsf IoSßfn¬\n∂pw kwc£n°p∂p. etc.

cmkIoS\min\nIƒ ˛ tZmj^eßƒ

lllll aÆv, Pew, hmbp F∂nhsb aen\am°p∂p.
lllll cmkIoS\min\nIƒ D]ImcnIfmb sNdpPohnIfptSbpw an{X IoSßfptSbpw \miØn\v

ImcWamIp∂p.
lllll cmkIoS\min\nIfpsS D]tbmKwaqew `£yhkvXp°fn¬ hnjmwiw IecpIbpw CXv

amcI tcmKßƒ°pw P\nXIsshIeyßƒ°pw ImcWamhpIbpw sNøp∂p.

DZm:˛ F≥tUmkƒ^m≥, ameØtbm¨, ]mcmXtbm¨ etc.

ssPhIoS\min\nIƒ ˛ KpWßƒ

lllll aÆv, Pew, hmbp F∂nh aen\am°s∏Sp∂n√.
lllll D]ImcnIfmb sNdpPohnItfbpw an{XIoSßtfbpw \in∏n°p∂n√.
lllll ]cnÿnXn°v A\ptbmPyambXn\m¬ Bhmkhyhÿ°v tIm´w X´p∂n√.
lllll ssPhIoS\min\nIƒ amcItcmKßtfm P\nXIsshIeyßtfm D≠m°p∂n√.

DZm:˛ th∏n≥Ipcp Ijmbw, ]pIbne Ijmbw,
       shfpØp≈n°jmbw, tkm∏pemb\n etc.
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kna‚ v

NpÆmºpI√v, IfnaÆv F∂o AkwkvIrX ]Zm¿∞ßƒ \∂mbn s]mSn®tijw tdm´dn
Nqfbnen´v D∂XXm]\nebn¬ (15000C) NqSm°ptºmƒ Im’yw knent°‰nt‚bpw Im’yw
Aepant\‰nt‚bpw Hcp k¶o¿Æ an{inXamWv kna‚ v ¢n¶¿. CXn¬ 2% Pn]vkw tN¿Øv
s]mSn®v kna‚m°p∂p.

lllll sk‰nßv Hm^v kna‚ v : kna‚n¬ Pew tN¿°ptºmƒ kna‚nse Aepant\‰pIfpw
knent°‰pIfpw Pehpambn {]h¿Øn®v PekwtbmP\w (sslt{Uj≥) \S°pIbpw
kna‚ v Dd®p I´nbmhpIbpw sNøp∂p. Cu {]h¿Ø\amWv sk‰nßv Hm^v kna‚ v.

lllll kna‚ns‚ sk‰nßv Hcp Xm]tamNI {]h¿Ø\amWv.

lllll kna‚ns‚ sk‰nßv kabw \nb{¥n°p∂Xn\mWv CXn¬ Pn]vkw tN¿°p∂Xv.

lllll •mkv

hyXykvXbn\w •mkpIƒ, KpWßƒ, D]tbmKßƒ F∂nh kqNn∏n°p∂ ]´nI Xmsg
sImSp°p∂p.

•mkv D]tbmKßƒ
D]tbmKØn\Snÿm\amb

KpWßƒ

lllll tkmUm •mkv P\¬∏mfnIƒ, _ƒ_pIƒ, tkmUm •mkv arZphmbXpw
(knen° •mkv) Z¿∏Wßƒ, t_m´nepIƒ, Ffp∏w s]m´nt∏mIp∂XpamWv.

XpSßnbhbpsS \n¿ΩmWw.

lllll lm¿Uv •mkv et_md´dn D]IcWßƒ, Db¿∂ Xm]\ne
(lo‰v sdknÃ‚ v ASp°f D]IcWßƒ, Xmßp∂Xn\p≈ Ignhv.
•mkv) F∂nhbpsS \n¿ΩmWw.

lllll ^vfn‚ v •mkv IÆSIƒ, se≥kpIƒ, {]nkßƒ Db¿∂ A]h¿Ø\m¶w,
(Hm]v‰nIv •mkv) XpSßnb {]IminI D]IcWßƒ amen\yßƒ IpdhmbXn\m¬
seUv •mkv F∂nhbpsS \n¿ΩmWw. IqSpX¬ kpXmcyamWv.

lllll t_mtdm et_md´dn D]IcWßƒ, ASp°f Db¿∂ Xm]\ne
knent°‰v •mkv D]IcWßƒ XpSßnbhbpsS Xmßp∂Xn\p≈ Ignhv.

\n¿ΩmWw

lllll ss^_¿ •mkv hyhkmbimeIfn¬, ^¿Wo®¿ Ffp∏w s]m´pIbn√,
C≥kpte‰¿ F∂nhbpsS \n¿ΩmWw Xm]sshZypXhmlnb√,

Dcp°nt\mfw _eap≈Xpw
Xo]nSn°mØXpamWv.

lllll tk^v‰n •mkv : 2 •mkv tπ‰pIƒ°nSbn¬ t\¿Ø πmÃnIv jo‰v tN¿Øv H´ns®Sp°p∂
emant\‰Uv •mkpIfmWv tk^v‰n •mkv. •mkv s]m´nbmepw πmÃnIv jo‰n¬
Xd™ncn°p∂Xn\m¬ IjWßfmbn sXdn®v A]ISap≠mIp∂n√. AXn\m¬
hml\ßfpsS hn≥Uv jo¬Uv \n¿Ωn°m≥ tk^v‰n •mkp]tbmKn°p∂p.

lllll kw{IaWtemlßfpsS kwbp‡ßƒ D]tbmKn®v •mkn\v hnhn[ \ndßƒ \¬Im≥
Ignbpw.

lllll {Ko≥ sIankv{Sn  (lcnX ckX{¥w)
]cnÿnXn°v tZmjap≠m°msXbpw PohPmeßfpsS kpc£ Dd∏m°p∂XcØnepw
cmkhkvXp \n¿ΩmWthfbn¬ A]ISIcamb cmkhkvXp°sf \ncp]{ZhImcnIfpw
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D]ImcnIfpam°n am‰ns°m≠v ]cnÿnXn kulm¿± Dev]∂ßfpsS \n¿ΩmWØn\v
{]m[m\yw \¬Ip∂ imkv{XimJbmWv lcnXckX{¥w AYhm {Ko≥ sIankv{Sn.

h≥ ]mcnÿnXnI {]iv\ßfp≠m°p∂ Dev]∂ßƒ°v ]Icw Aev]w sNehv
IqSpXemsW¶n¬ t]mepw ]mcnÿnXnI {]iv\ßƒ D≠m°mØ Dev]∂ßƒ
]Icwsh®pw ]mcnÿnXnI {]iv\ßfp≠m°p∂ Dev]∂ßsf \n¿hocyam°m\p≈ FXn¿
cmkhkvXp°ƒ \n›nXamb Afhn¬ D]tbmKn®pw {]iv\ßƒ eLqIcn°pItbm
C√mXm°pItbm BWv {Ko≥ sIankv{Sn sNøp∂Xv.

tNmZyßƒ

1. tNcpw]SntN¿°pI

A B C
1. A\mƒPkn°pIƒ icocXm]\ne Ipd°p∂p sUt‰mƒ

2. A‚mknUpIƒ tcmKImcnIfmb kq£vamWp°sf s]\nknen≥
\in∏n°p∂p.

3. B‚n_tbm´n°pIƒ AknUn‰n Ipd°p∂p. ]mcsk‰tamƒ

4. B‚nss]sd‰n°pIƒ icoctImißƒ°v tISp≠m°msX Hans{]tkmƒ
kq£vamWp°sf \nb{¥n°p∂p.

5. B‚nsk]v‰n°pIƒ thZ\ Ipd°p∂p. Bkv]ncn≥

2. saUn°¬cwKØv C∂v \ne\n¬°p∂ GsX¶nepw c≠v A\mtcmKy {]hWXIfpw
Ahbv°p≈ ]cnlmcam¿§ßfpw \n¿t±in°pI.

3. πmÃnIv hkvXp°fpsS A\nb{¥nXamb D]tbmKwaqew \mw A`napJoIcn°p∂
GsX¶nepw c≠v {]iv\ßfpw Ahbv°p≈ ]cnlmcam¿§ßfpw \n¿t±in°pI.

4. Xmsg sImSpØncn°p∂ {]kvXmh\Iƒ ]cntim[n®v sX¿tamπmÃn°n\pw
sX¿tamsk‰nwßv πmÃn°n\pw A\ptbmPyambh Is≠ØpI.

(a) NqSm°ptºmƒ `uXnIam‰w kw`hn°p∂p.
(b) dossk°nƒ sNøm≥ Ignbn√.
(c) NqSm°ptºmƒ Xm¬°menIam‰w kw`hn°p∂p.
(d) dossk°nƒ sNøm≥ Ffp∏amWv.
(e) NqSm°ptºmƒ cmkam‰w kw`hn°p∂p.
(f) NqSm°ptºmƒ ÿncamb am‰w kw`hn°p∂p.

5. Jcamen\ykwkv°cWhpambn _‘s∏´ GsX¶nepw c≠v {]iv\ßfpw Ahbv°p≈
]cnlmcam¿§ßfpw \n¿t±in°pI.

6. “IoSßsf \nb{¥n°p∂Xn\v ssPhIoS\min\nItf°mƒ \√Xv cmkIoS\min\nIfmWv”.
Cu {]kvXmh\tbmSv \nßƒ tbmPn°p∂pt≠m? DØcw km[qIcn°pI.

7. kna‚ v ssIImcyw sNøptºmƒ kzoIcnt°≠ ap≥IcpXepIƒ Fs¥√mw?

8. Xmsg sImSpØncn°p∂ D]tbmKßƒ°v \nßƒ GXpXcw •mkv BWv sXcs™Sp°pI?
F¥psIm≠v?

(a) P\¬]mfnIfpsS \n¿ΩmWw
(b) ]co£Wimebnep]tbmKn°p∂ sSÃvSyq_pIƒ \n¿Ωn°m≥
(c) {]nkßƒ \n¿Ωn°m≥
(d) hml\ßfpsS hn≥Uv jo¬UpIƒ \n¿Ωn°m≥
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9. “ {]IrXnsb \in∏n°p∂ πmÃn°ns‚ Dev]mZ\hpw D]tbmKhpw \n¿Øem°Ww”. Cu
{]kvXmh\tbmSv \nßƒ Fßs\ {]XnIcn°pw? ka¿∞n°pI.

10. A\ptbmPyambh tN¿sØgpXpI.

A B

1. ]mcsk‰tamƒ Pn]vkw

2. ameØtbm¨ •qt°mkv sSÃv

3. s_\UnIvSv emb\n IÆS \n¿ΩmWw

4. t_°sse‰v a’y_‘\ h\Iƒ

5. ss\tem¨ sX¿tamsk‰nßv πmÃnIv

6. ^vfn‚ v •mkv ]pIbne Ijmbw

7. ssPhIoS\min\n cmkIoS\min\n

8. sk‰nßv Hm^v kna‚ v icoc Xm]\ne Ipdbv°m≥


