
jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=
d{kk 12ohad{kk 12ohad{kk 12ohad{kk 12ohad{kk 12oha

le; 3 ?kaVsle; 3 ?kaVsle; 3 ?kaVsle; 3 ?kaVsle; 3 ?kaVs vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-
lS)kafrd 75lS)kafrd 75lS)kafrd 75lS)kafrd 75lS)kafrd 75

bdkbZbdkbZbdkbZbdkbZbdkbZ bdkbZ dk ukebdkbZ dk ukebdkbZ dk ukebdkbZ dk ukebdkbZ dk uke fu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaM

1- Bksl izkoLFkk 04 08

2- foy;u 06 12

3- fo|qr jlk;u 06 12

4- jklk;fud cyxfrdh 05 10

5- lrg jlk;u 04 10

6- dqN /kkrqvksa dk fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa 05 15

dk v/;;u

7- p Cykd ds rRo I 05 10

8- p Cykd ds rRo II 05 10

9- d ,oa f Cykd ds rRo 06 12

10- milgla;ksth jlk;u 04 10

11- gsyks vYdsu ,oa gsyks ,jhu 04 08

12- vYdksgu fQukWy ,oa bZFkj 04 12

13- ,YMhgkbM] dhVksu rFkk dkcksZfDlfyd vEy 04 12

14- ukbVªkstu ;qDr dkcZfud ;kSfxsd 03 09

15- tSo v.kq 05 15

16- I nSfud thou esa jlk;u 05 15

II Hkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku

iqujko`fÙk 20

;k sx;k sx;k sx;k sx;k sx 7575757575 200200200200200



1

b d kb Zo kj  d fB u  fo "k; ka' kksa d k fu / kkZj . k

Chemistry–XII

Unit-1 Bksl i zko LFkk % Solid State

f} fo e h;  , o a f= fo e h;  fØ LVy ksa e sa b d kb Z l sy  d h l aj p u k, saA b d kb Z l Sy  d h

?ku Ro  x . ku kA , d d  l Sy  e sa i j e k. kqv ksa d h l a[ ; k d k fu / kkZj . k] fo fHkUu  i zd kj  d h

Bksl ksa e sa i Sfd ax  ¼l ad qy u ½] fj fDr ; kWa (Voids), Bksl ksa d s fo | qr h; ] p qEc d h;  x q. kA

Structures: Of unit cell in latices of Two and Three diamentional Crystals.

Density of unit cells determination. Different types of packings in solids. Voids

in solids. Electrical and Magnetic properties of solids.

Unit-2 fo y ; u  % Solutions

fo y ; u ksa d h l kan zr k O; Dr  d j u kA Bksl ksa d s n zo ksa e sa fo y ; u A Bksl  fe y ku s i j  o k"i

n kc  e sa v ki sf{ kd  v o u e u A Do Fku kad  e sa mUu ; u  v kSj  n zo . kkad  ; k fg e kad  d k v o u e u A v . kq

n zO; e ku ksa d h x . ku kA v l ke kU;  v . kq n zO; e ku A

Expression of concentrations of solutions. Solutions of solids in liquids.

Relative lowering of vapour presser, Elevation of Boiling Point., depression in

freezing point. Determination of molecular masses. Abnormal molecular mass.

Unit-3 fo | qr  j l k; u  % Electro Chemistry

fo y ; u ksa e sa p ky d r k] fo f’ k"B , o a v kf. o d  p ky d r kA fd l h l Sy  d k fo | qr  o kg d

c y ] e ku d  b y sDVªksM fo Hko A u LVZ l e hd j . k r Fkk b l d s mi ; ksx  ¼v u qi z; ksx ½] b aZ/ ku  l Sy A

Conductivity in solutions, specific and molecular conductivity, EMF of a

cell, Standard electrode potential, Nernst equation and its applications to chemical

cell, Fuel cells.

Unit-4 j kl k; fu d  c y x fr d h % (Chemical Kinetics)

r kRd kfy d  , o a v kSl r  v fHkfØ ; k n j  r Fkk b l s i zHkkfo r  d j u s o ky s d kj d A fd l h

v fHkfØ ; k d h v kf. o d r k , o a d ksfV] fo f’ k"V n j  fLFkj kad A ' kwU;  , o a i zFke  d ksfV

j kl k; fu d  v fHkfØ ; kv ksa d s fy ; s v / kZ v k; qA n j  fLFkj kad  d h r ki  i j  fu HkZj r k]

v kj g hfu ; l  l e hd j . kA l fØ ; . k Å t kZ , o a n sg sy h Å t kZA

Instantanious and Average rate of a chemical reation and Factors affecting

rate of a chemical reaction, Order and molecularity of a reaction, specific rate

constant, Half life for zero and first order reaction, Temperature dependence of
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rate constant, Arrhenius equation, Activation Energy & Threshold Energy.

Unit-5 l r g  j l k; u  % (Surface Chemistry)

Bksl ksa } kj k x Sl ksa d s v f/ k’ kks"k. k d ks i zHkkfo r  d j u s o ky s d kj d ] i l an  i j  v k/ kkfj r

fØ ; k’ khy r k ¼l fØ ; r k , o a o j . k { ke r k½] , Ut kb e  mRi zsj d ] c g q v . kqd  r Fkk l ax qf. kr  v . kqv ksa

d s d fy y  fo y ; u @ i k; l  , o a b u d s i zd kj @

Adsorption of gases by solids and factors affecting it. Activity and

selectivity. Enzyme catalysis, Emulsions and its types.

Unit-6 / kkr qv ksa d s fu "d "kZ. k r Fkk mu d s i ze q[ k ; kSfx d ksa d k v / ; ; u

(Extraction of some Metals and study of Their important compounds)

Al, Cu, Zn, Fe, r Fkk Ag d s L= ksr @ fu "d "kZ. k d s fl ) kar @  CuSO
4

, AgNO
3

 r Fkk HgX

d s c u ku s d h fo f/ k; kWa] x q. k , o a mi ; ksx @ LVhy ] Q ksVksx zkQ hA

Occurrence and principles of Extraction of metals, Al, Cu, Zn, Fe and

Ag. Preparation Properties and uses of CuSO
4

, AgNO
3

 and HgX. Steel,

Photography.

Unit-7 P-Cy kWd  d s r Ro  (P-Block Elements)

l e wg  15 d s r Ro  &  (N
7

–P
15

–As
37

–sb
51

–Bi
83

)

b y sDVªkfu d  fo U; kl ] i zkfIr  LFkku ] v kDl hd j . k v o LFkk, sa@ x q. kksa e sa Ø fe d r k@ u kb ZVªkst u

v kDl kb Mksa d h l aj p u kA Q kLQ ksj l  d s ; kSfx d @ PCl
5

 d h Hkkafr  NCl
5

 d k u g h c u u s d k

d kj . kA

l e wg  16 d s r Ro  &  (O
8 

– S
8 

– Se
34

 – Te
52

 – Po
84

)

b y sDVªkfu d  fo U; kl ] i zkfIr  LFkku ] v kDl hd j . k v o LFkk, sa @  x q. kksa e sa Ø fe d r k@ l YQ j

d s v kDl ks v Ey ksa d h l aj p u k H
2

O n zo  r Fkk H
2

S x Sl  g ksu s d k d kj . kA

Group-15 Elements

Their electronic configuration, occurrence, oxidation states. Trends in

properties, Structure of Nitrogen Oxides, Compounds of Phosphorous, Reason

of Not Forming NCl
5

 like PCl
5

.

Group-16 Elements

Electronic configuration, occurrence, oxidation states. Trends in properties.

Structure of Oxo-Acids of Sulphur, Reason for being H
2

S as gas and H
2

O as

Liquid.
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Unit-8 P-Cy kWd  d s r Ro  (Element of P-Block)

l e wg  17 d s r Ro  &  (F - Cl- Br- I- At )

b y sDVªkfu d  fo U; kl ] v kDl hd j . k v o LFkk, sa] i zkfIr  LFkku ] x q. kksa e sa Ø fe d r kA b UVj

g Sy kst u  ; kSfx d  r Fkk b u d s c u u s d s d kj . kA

Electronic configuration, Oxidation states, Occurrence trends in Properties,

Inter halogen compounds and reason for their formation.

l e wg  18 d s r Ro  &  (He
2

 – Ne
10

 – Ar
18

 – Kr
36

 – xe
54

 – Rn
86

)

b y sDVªkfu d  fo U; kl ] i zkfIr  LFkku ] x q. kksa e sa Ø fe d r k] t Su u  ¶y ksj kb M~l

(Electronic configuration, occurrence, trends in properties, fluorides of

xenon).

Unit-9 d– r Fkk f– Cy kWd  d s r Ro  (d and f Block Elements)

¼l e wg & 3 l s 12 d s r Ro  r Fkk y SUFksu kb M~l  , o a , DVhu kb M~l ½

b y sDVªkfu d  fo U; kl ] i zkfIr  LFkku ] l aØ e . k ¼Vªkat h’ ku ½ / kkr qv kas d h fo ’ ks"kr k, sa] i zFke

i afDr  d s l aØ e . k r Ro ksa d s x q. kksa e sa l ke kU;  Ø fe d r kA ?kkfRo d  x q. k] v k; ksu kb t s’ ku  , UFkSYi h]

v kDl hd j . k v o LFkk, sa] v k; fu d  f= T; k, sa] j ax ] mRi zsj d h;  x q. k] p qEc d h;  x q. k] v Ur j kd k’ kh;

; kSfx d ] fe J  / kkr q fu e kZ. kA

y SUFksu kb M~l &  b y sDVªkfu d  fo U; kl ] v kDl hd j . k v o LFkk, sa] j kl k; fu d  fØ ; k’ khy r k]

y sUFksu kb M~ l ad qp u A

, DV hu kb M~l &  b y sDVªkfu d  fo U; kl ] v kDl hd j . k v o LFkk, saA

(Group 3 to 12 elements, Lanthanides and Actinides)

Electronic configuration, occurrence, characterstics of Transitional metals,

general trends in first row Transitional elements (metallic properties, Ionization

enthalpy, oxidation states, Ionic Radie, colour, catalytic properties, magnetic

properties, interstitial compounds, Alloy’s formation.

Lanthnides- Electronic configuration, Oxidation states, Chemical reactivity,

Lanthanide contraction.

Actinides- Electronic configuration, oxidation states.

Unit-10 mi  l g & l a; kst h j l k; u  (Co-ordination Chemistry)

l ay Xu h ¼fy t sUMl ½] mi  l g l a; kst h l a[ ; k] j ax ] p qEc d h;  x q. k , o a v kd f̀r ; k¡]

, d & u kfHkd h;  mi  l g l a; kst h ; kSfx d ksa d k IUPAC u ke d j . k] v kc a/ ku ] l e ko ; o r k] b u

; kSfx d ksa d k e g Ro @ ¼x q. kkRe d  fo ’ y s"k. k] ?kkfRo d  ' kks/ ku  v kSj  t Sfo d  i zØ e ksa e sa½] d kc Z

?kkfRo d  ; kSfx d A

(Co-ordination Compounds)— Ligands,
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Co-ordination number, colour, magnetic properties and shapes. IUPAC

Nomenclature of mono-nuclear co-ordination compounds, Bonding, Isomerism,

Importance of co-ordination compounds (In qualitative analysis, extraction of

metals and Biological systems), Organo metallic compounds.

Unit-11 g Sy ks , Yd sUl  r Fkk g Sy ks, j hUl

g Sy ks, Yd sUl & u ke d j . k] C-x c U/ k d h i zd f̀r ] HkkSfr d  , o a j l k; fu d  x q. k] i zfr LFkki u

fØ ; kv ksa d h fØ ; kfo f/ kA

g Sy ks, j hUl & u ke d j . k] C-X c U/ k d h i zd f̀r ] i zfr LFkki u  fØ ; k, sa r Fkk , d y  i zfr LFkki u

; kSfx d ksa e sa g Sy kst u ksa d k n Sf’ kd  i zHkko A Mkb ZDy ksj ks] Vªkb ZDy ksj ks r Fkk

VSVªkDy ksj ks e sFksu ] v k; ksMksQ ke Z] Ý hv ku ] DDT, r Fkk BHC d s i z; ksx  l s

i ; kZfo j . kh;  i zHkko A

Halo Alkanes– Nature of C-X bond, physical and chemical properties,

mechanism of substitution reactions.

Haloarenes– Nomenclature, Nature of C–X bond, substitution reactions and

directive influence of halogen for mono substituted compounds

only. environmental effects of dichloromethane, tri chloromethane

& Tetra Chloromethane, Idoform, Freons, DDT, BHC.

b d kb Z & 12 , Yd ksg y  fQ u ky  r Fkk b ZFkj

, Yd ksg y  & u ke d j . k] i zkFkfe d  f} r h; d  , o a r r̀ h; d  v Yd ksg y  d h i g p ku ]

fu t Zy hd j . k d h fØ ; kfo f/ kA

fQ u ky  & u ke d j . k] v Ey h;  i zd f̀r  d k d kj . k] b y sDVªks fQ fy d  i zfr LFkki u  fØ ; k, saA

b ZFkj  & u ke d j . k

Alcohols, Phenols and Ether’s

1. Nomenclature of Alcohols, distinction among Primary, Secondary and

Tertiary Alcohols, mechanism of dehydration of Alcohols.

2. Nomenclature of phenols and reason for its Acedic nature, electrophillic

substitution reactors.

3. Nomenclature of Ethers.

b d kb Z & 13 , YMhg kb M~l  d hVksUl  r Fkk d kc ksZfDl fy d  v Ey

v YMhg kb M~ r Fkk d hVksUl  &  d kc ksZu kb Zy  l e wg  d h i zd f̀r  v YMhg kb M~l  e sa v YQ k g kb ZMªkst u

d h fØ ; k’ khy r k] U; wfDy v ksfQ fy d  ; ksx ’ khy  fØ ; kv ksa d h fØ ; kfo f/ kA

d kc ksZfDl fy d  v Ey  &  u ke d j . k] v Ey h;  i zd f̀r  d k d kj . k]

Aldehydes and Ketones– Nature of –COOH group, reactivity of α-H atom in

Aldehydes. Mechanism of Nucleophillic Addition reactions.

Carboxyllic Acids-  Nomenclature, Reason for Acidic nature.
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b d kb Z & 14 u kb Vªkst u  ; qDr  d kc Zfu d  ; kSfx d

u kb Vªks ; kSfx d  &  i zd kj ] e g Ro i w. kZ j kl k; fu d  fØ ; k, sa

v e hUl &  o x hZd j . k] u ke d j . k] l aj p u k] i zkFkfe d  f} r h; d  r Fkk r r̀ h; d  v e hu ksa d h i g p ku A

l kb u kb M~l  r Fkk v kb l ks l kb u kb M~l  &  j kl k; fu d  v fHkfØ ; k, saA

Mk; kt ksfu ; e  y o . k &  d kc Zfu d  l a’ y s"k. k e sa b u d k e g Ro A

Organic compounds containing Nitrogen – (Nitro Compounds)

Types, Important chemical properties.

Amines – Classification, Nomenclature, Structure, distinetion of primary,

secondary and tertiary Amines.

Cynides and Iso-cynides - Important chemical reactions

Diazonium salts - Importance in Organic syntheses .

b d kb Z & 15 c k; ks e ksy hD; qYl  ¼t So  v . kq½

d kc ksZg kb ZMªsV~l  &  e ksu ks l Sd Vkb M~l  ¼Xy wd kst ] Ý DVkst ½

v ksy hx ks l Sd Vkb M~l  &  ¼l qØ kst ] y SDVkst ] e kYVkst ½

i kSy h l Sd Vkb M~l  &  ¼LVkp Z] l SY; qy kst ½] e g Ro

i zksVhUl  & v YQ k] v e hu ks v Ey ] v ko ’ ; d  v e hu ks v Ey ] i SIVkb M c U/ k] i ky h i SIVkb M~l ]

i zksVhUl  d h i zkFkfe d  f} r h; d ] r r̀ h; d  , o a p r q"d h;  l aj p u k ¼d so y  x q. kkRe d  K ku ½

fo Vkfe Ul  &  j kl k; fu d  u ke  , o a l w=  r Fkk o x hZd j . k

U; wfDy b d  v Ey  &  D N A r Fkk R N A

b d kb Z& 16 n Sfu d  t ho u  e sa j l k; u  &  v kS"kf/ k; ksa e sa j l k; u  &  n n Z fu o kj d ] i z’ kkar d ]

i zfr j ks/ kh] j ksx k. kqu k’ kh] t ho k. kq u k’ kh] mo Zj r kj ks/ kh n o k, sa] i zfr t Sfo d ] v Ey r kj ks/ kh] , UVh

fg LVse kb Ul A

l kc qu  r Fkk v i e kt Zd  &  v ar j ] fØ ; kfo f/ k] d hV i zfr d "khZA

Chemistry in Daily life –

Chemicals in medicines - Analgesics, Tranquiligers, Antiseptics, disinfactants,

Anti microbials, Antifertility drugs, Anitibiotics, Antacids and Anti Histamines.

Soap and Detergents- Difference, cleanging action, insect repellents.
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d fBu  v a’ k i < +ku s d s l Ec a/ k e sa d qN  l q> ko

p w¡fd  N k=  g kb Z Ld wy  mRr h. kZ g ksd j  d { kk 11 o ha e sa t c  fo K ku  l ad k;  e sa i zo s’ k y sr s

g Sa r c  g kb ZLd wy  Lr j  d h fo K ku  d h r qy u k e sa i kB~; Ø e  e sa t e hu  v kl e ku  d k v ar j  i kd j

?kc j ku s y x r s g SaA fo ’ ks"kd j  j l k; u ’ kkL=  e sa v f/ kd ka’ k c kr sa Le f̀r  ¼j Vu h½ e sa j [ ku h g ksr h g S

D; ksafd  fo ’ ks"k n ’ kkv ksa e as g h fd l h j l k; fu d  v fHkfØ ; k } kj k fo ’ ks"k i n kFkksZa d k fu e kZ. k

l EHko  g ksr k g S v r % b u  n ’ kkv ksa d ks ; kn  j [ ku s d s v fr fj Dr  v kSj  d ksb Z mi k;  u g h g SA , Sl h

fLFkfr  e sa N k= ksa d ks d { kk 11o ha d { kk e sa i zo s’ k y su s mi j kar  l o Zi zFke  v ko r Z l kj . kh d h o g̀ n

p kVZ d s } kj k l e wg  , o a v ko r Z e sa x q. kksa d h l e ku r k , o a b u  x q. kksa e sa Ø fe r k c r ku s d s l kFk

g h b u d s b y sfDVªkfu d  fo U; kl  v o ’ ;  c r y k; s t ku s p kfg ; sA b u  b y sfDVªkfu d  fo U; kl  d s

v k/ kkj  i j  i j e k. kq v kd kj ksa e sa o ‘ f)  s, p, d, f v kfo ZVy ksa d h mi fLFkfr  d s v k/ kkj  i j  s,

p, d r Fkk f Cy kd ksa e sa fo Hkkt u  d ks Hky h Hkkafr  l e > k; k t ku k p kfg ; sA mn k- d s fy ; s 15

o sa l e wg  d s N } kj k i j e k. kq v kd kj  N ksVk g ksu s d h o t g  l s d so y  NCl
3
 g h c u r k g S t c fd

b l h l e wg  e sa v x y s r Ro  P-Q kLQ ksj l  } kj k PCl
3

 r ks c u r k g h g S ; g  v kd kj  e sa N d h

r qy u k e sa c M+k g ksu s d s d kj . k PCl
5
 Hkh v kl ku h l s c u k y sr k g SA n wl j k d kj . k P d s i kl

d& d { kd  d h mi fLFfr  Hkh c r y kb Z t ku k p kfg ; sA b l  fj Dr  d& v kj fo Vy  d ks s v kj fo Vy

l s b y sfDVªkWu  fe y u s i j  5 v k; qfXe r  b y sfDVªkWu  i zkIr  g ksu k g SA 16 o sa l e wg  e sa O r Fkk S d s

x q. kksa e sa Hkh Ø fe d  v ar j  v kr k g S H d s l kFk O t y  ¼H
2
O½ c u kr k g S v kSj  S ¼x a/ kd ½ H

d s l kFk H
2
S c u kr k g SA H

2
O ¼t y ½ n zo  v o LFkk e sa g ksr k g S i j Ur q mUg ha n ’ kkv ksa e sa H

2
S

x Sl  g ksr h g SA d kj . k O d k i j e k. kq v kd kj  S d h r qy u k e sa N ksVk g ksu k Li "V d j  N k= ksa e sa

fo "k;  d s i zfr  : fp  i Sn k d h t ku s d k i z; kl  g ksu k p kfg ; sA v kd kj  N ksVk g ksu s i j  H
 
c U/ k

v kl ku h l s c u u k n zo  v o LFkk d s fy ; s ft Ee sn kj  g ks t kr k g SA S d k c M+k v kd kj  g ksu s l s

H c U/ k u g h c u  i kr k r Fkk v . kq n wj & n wj  j g u s d s d kj . k v ki l h v kd "kZ c y  d e  g ks t ku s

l s ; g  x Sl  : i  y s y sr s g SaA

v ko r Z l kj . kh d s r Ro ksa d s b y sfDVªkfu d  fo U; kl  l e > kr s l e ;  d { kd ksa e sa v / kZi wfj r

r Fkk i w. kZ : i  l s Hkj s g q,  b y sfDVªku ksa d s LFkkf; Ro  d s c kj s e sa Hkh fo ’ ks"k : i  l s N k= ksa d k / ; ku

v kd f"kZr  fd ; k t ku k p kfg ; sA l aØ e . k r Ro ksa d s c kj s e sa d& d { kd  d s b y sfDVªku ksa d k Å t kZ

i ku s i j  v U;  v x y s d { kd ksa e sa i zo s’ k g ksu s d s d kj . k i fj o r hZ l a; kst d r k n ’ kkZu s l ac a/ kh d kj . k
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Hkh Li "V fd ; k t ku k p kfg ; s] l kFk g h v / kZ i wfj r  d { kd  g ksu s i j  LFkkf; Ro  x g̀ . k d j  y su s

d s d kj . k b u  r Ro ksa } kj k l a[ ; k e sa d qN  d e  i fj o r hZ l a; kst d r k, sa n ’ kkZu s d k d kj . k l e > k; k

t k l d r k g SA

d kc Zfu d  j l k; u  d ks v kaj Hk d j r s l e ;  C d h C d s l kFk Hkh v f/ kd  c U/ kqr k g ksu s

l s y Ec h& y Ec h J à[ ky k o ky s v kSj  [ kqy h r Fkk c an  J à[ ky k o ky s ; kSfx d ksa d k fu e kZ. k d j

l o kZf/ kd  ; kSfx d ksa d k c u ku k , d  d kj . k g SA b l s N k= ksa d ks Li "V : i  l s l e > k; k t k, A

t c  d kc Zfu d  j l k; u  i < +k; k t k;  r c  b l d s e wy  e a= ksa t Sl s ; kSfx d ksa e sa C d h l a[ ; k

c < +ku k] ?kVku k] , Yd su ksa e sa –OH, –CHO, –COOH, –NH
2
, –CO.NH

2
, –CN , –N≡C

v kSj  NO
2
, –HSO

3
 v kfn  l e wg ksa d ks y ku s fo "k; d  l ke kU;  fØ ; kv ksa l s v o x r  d j ku s d k

v H; kl  d j k; k t k; s r ks N k=  j l k; u  d s l ke kU;  i n ksa l s i fj fp r  g ksd j  i ze q[ k : i  l s i wN s

t ku s o ky s e g Ro i w. kZ i fj o r Zu ksa d ks i w. kZ d j u s e sa v kRe  fo ’ o kl  y k l d sax s v kSj  b l l s d kc Zfu d

j l k; u  j ksp d  c u sx hA , sl s g h d qN  i zØ e ksa e as i z; qDr  i n kFkksZa d s } kj k fØ ; k, sa l EHko  g qb Z] ft u

j l k; u K ksa u s ; s n ’ kk, sa K kr  d h mu d s u ke  l s mu  i zØ e ksa d ks t ku k t ku s y x k mn k- Pd r Fkk

BaSO
4
 d h mi fLFkfr  e sa H

2
 d s } kj k fd ; k x ; k v i p ; u  j kst u e q. M v fHkfØ ; k] KOH

r Fkk Br
2
 } kj k&  CO–NH

2
 l e wg  d k –NH

2
 l e wg  e sa i fj o r Zu  g kQ e Su  c zkse kb M v fHkfØ ; k]

v e y x Sae sVSM ft ad  r Fkk l kUn z HCl } kj k i zkIr  H–H l s >C=O l e wg  d ks CH
3
 e sa i fj o fr Zr

d j u k Dy he sUl u  v i p ; u ] fu t Zy  AlCl
3
 d h mi fLFkfr  e sa c sUt hu  fj ax  e sa , Yd kb y  v Fko k

, l kb y  l e wg  d k i zo s’ k d j ku k Ý hMy Ø k¶ V  v fHkfØ ; k d s u ke  l s t ku h t kr h g S b l  fo f/

k } kj k mPp  g kb Mªksd c Zu kas d k fu e kZ. k fd ; k t k l d r k g SA b l h i zd kj  c sUt hu  fj ax  l s t qM+h

i k’ Zo  J à[ ky k d k v kaf’ kd  v kDl hd j . k b VkMZ v fHkfØ ; k d g y kr k g SA Zn / kkr q d h mi fLFkfr

e sa n ks , Yd kb y  g Sd kb Mksa d s l e wg ksa d ks l a; ksx  d j k mPp  l ar Ìr  g kb Mªªksd kc Zu  c u ku k

Ý sad y s. M v fHkfØ ; k d g y k; kA Ý hMy Ø k¶V v fHkfØ ; k d k fo Lr kj  d j r s g q,  x SV j e Su & d ksp

u s AlCl
3
 d h mi fLFkfr  e sa c sUt hu  fj ax  e sa –CHO l e wg  t ksM+ fn ; k b l s x SVj e Su & d ksp

v fHkfØ ; k d s u ke  l s t ku k x ; kA mn k-

AlCl3+ CO + H  Cl + HCl

CHO
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d ksYc s u s d kc Zfu d  v Ey ksa d s l ksfM; e  v Fko k i kSVsf’ k; e  y o . kksa d s t y h;  fo y ; u  d k fo | qr

v i ?kVu  d j  l aLr Ìr  v Fko k v l ar Ìr  l ax r  g kb ZMªksd kc Zu ksa d k l a’ y s"k. k l aHko  c u k; k b l fy ; s

ml h d s u ke  i j  b l s d kYc s l a’ y s"k. k d g k t ku s y x kA mn k-

CH3

CH3

+ 2CO + Na + K2  

CH3        COO      Na

CH COO      K3        

fo / kqr

v i ?kVu

       t y h;  fo y ; u

CH2

CH2

+ 2CO + 2Na2  

CH2        COO      Na

CH COO      Na2        

       t y h;  fo y ; u

t y h;  fo y ; u  g ksu s l s K, Na / kkr q fØ ; kd j  KOH ; k NaOH d k fu e kZ. k d j  y sr h g SA

fd l h , j kse sfVd  v YMhg kb M d h fd l h , Sl s , y SQ SfVd  v Ey  , u g kb MªM l s ft l e sa n ks

v YQ k g kb Mªkst u  i j e k. kq g ksr s g ksa ml h , y hQ SfVd  v Ey  d s l ksfM; e  y o . k d h mi fLFkfr

e sa v fHkfØ ; k d j ku s i j   v l ar Ìr  v Ey  i zkIr  g ksr k g SA ; g  i z; ksx  i j fd u  o SK kfu d  u s fd ; k

b l fy ; s b l  v fHkfØ ; k d ks i j fd Ul  v fHkfØ ; k u ke  fn ; k x ; kA mn k-

CHO
CH3CO

CH CO3

+ O
CH  COO Na (180°)3

c sUt SYMhg kb M

CH=CH COOH

+CH COOH3

, y hQ SfVd  , u g kb Mªkb M

¼, l hfVd  , u g kb Mªkb M½

v l ar Ìr  v Ey  ¼fl u sfe d  v Ey ½

j he j & V he Su

b u  j l k; u K ksa u sa fQ u kWy  d s { kkj h;  fo ; u  d h Dy ksj ksQ ke Z l s fØ ; k 60° r ki  i j

d j kd s i zkIr  i n kFkZ d k v Ey h;  t y  d s l kFk v i ?kVu  fd ; k ft l l s l Sy hfl y d  , YMhg kb M

i zkIr  g qv kA b l  v fHkfØ ; k d ks mUg ha d s u ke  l s t ku k x ; k mn k-

OH

+ CHCl3

fQ u kWy

ONa

CHCl2

OH

CHONaOH

60°

v Ey h;  t y

r u q H SO2 4

¼l Sy hfl y  , YMhg kb M½

+ 2HCl
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t c  Dy ksj kQ ke Z (CHCl
3

) d s LFkku  i j  d kc Zu  VSVªkDy ksj kb M (CCl
4

) d k mi ; ksx

fd ; k x ; k r c  l Sy h l SYMhg kb M d s LFkku  i j  l Sy hfl fy d  v Ey  i zkIr  g qv kA

OH

+ CCl4

fQ u kWy

ONa

CCl3

OH

COOHNaOH

60°

v Ey h;  t y

r u q H SO2 4

l Sy hfl fy d  v Ey

+ 3HCl

o qVZt  } kj k l ksfM; e  / kkr q d s l kFk , Yd kb y  g Sy kb M~l  d k b ZFkj h;  fo y ; u  x e Z fd ; k

x ; k r ks mPp  , Yd su  ¼l ar Ìr  g kb ZMªksd kc Zu ½ i zkIr  g q, A b l s o qV Zt  v fHkfØ ; k u ke  fn ; k

x ; kA

R—X  + 2Na + X—R ———> R—R + 2NaX

d qN  , Sl s mn kg j . k g S t ks o SK kfu d  d s u ke  l s u g h t ku s t kd j  c u s i n kFkZ d s u ke

l s t ku s t kr s g SA mn k- d kc kZb y  v e hu  v fHkfØ ; kA  b l  v fHkfØ ; k e sa  ¼Dy ksj ksQ ke Z½ d h d qN

c awn sa , u hy hu  e sa fe y kd j  v Yd ksg y h KOH d s l kFk x e Z d j u s i j  c n c wn kj  v kb l ks l kb u kb M

¼d kc kZb y  v e hu ½ c u r k g SA d so y  i zkFkfe d  v e hu  g h ; g  v fHkfØ ; k n ’ kkZr s g Sa b l fy ; s

i zkFkfe d  v e hu ksa d h i g p ku  g sr q ; g  e g Ro i w. kZ v fHkfØ ; k e ku h x b Z g SA

mn k-  

CH  NH + CH3 2  3 Cl + 3KOH                   CH3—N C  +  3KCl≡
e sfFky  v e hu ¼e sfFky  v kb l ks l k; u kb M½

–H O2

NH2

+ CH  3KOHCl3

, su hy hu

¼v e hu ks c sUt hu ½

¼e sfFky  v kb l ks l k; u kb M½

–H O2

¼Q sfu y  v kb l ks l k; u kb M½

–H O2

W

W

N C≡

+ 3KCl

g Sy ksQ ke Z v fHkfØ ; k&

, Sl s v Yd ksg y  ft u e sa 2C o ky s (CH
3

—CH–Hkkx ) v Fko k n ks d kc Zu  o ky s d kc ksZu kb y

; kSfx d  (CH
3

–CO–Hkkx ) t c  fd l h { kkj  d h mi fLFkfr  e sa g Sy kst u ks (Cl
2

, Br
2

, I
2

) d s

l kFk x e Z fd ,  t kr s g S r ks c u u s o ky s Dy ksj ksQ ke Z] c zkse ksQ ke Z v Fko k v k; ksMksQ ke Z l fEe fy r

: i  l s g Sy ksQ ke Z d g s t kr s g Sa v kSj  b l  l ke kU;  v fHkfØ ; k d ks g Sy ksQ ke Z v fHkfØ ; k d s u ke

l s t ku k t kr k g SA
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CH
3
CH

2
OH+4Cl

2
+6NaOH  ——> CHCl

3
+5NaCl+HCOONa+5H

2
O

Dy ksj ksQ ke Z

CH
3
CH

2
OH+4I

2
+6NaOH——> CHI

3
+5NaI+HCOONa+5H

2
O

v k; ksMksQ ke Z

CH
3

CH
2

OH+4X
2

+6KOH——> CHX
3

+5KX+HCOOK+5H
2

O

g Sy ksQ ke Z

e g Ro i w. kZ i fj o r Zu  y ku s g sr q ; qfDr ; kWa

1- , d  d kc Zu  o ky s , Yd su  l s v Yd ksg y ] v YMhg kb M] d kc ksZfDl fy d ] v Ey ] v e hu

v kfn  c u ku s g sr q fu Eu  r d u hd  v i u kb Z t k l d r h g SA

H—C—OH + HNH                  H C—NH2 2

g kWQ e Su  c zkse kb M

v fHkfØ ; k

(O)

O

(O)Na Cr O2 2 7CH                          CH OH            H—C=O           H—C—O—H4 3

(O) (O)

H O

O

–HOH
, d  d kc Zu  g ksu s 

l s l EHko  u g h

CH —CH                         CH  CHO            CH3 3 3 3COOH
(O)K Cr O2 2 7

Con H SO2 4

2H O+K CO  + CH —NH                            CH2 2 3 3 2 3CONH  + H O2 2+2KBr 
g kWQ e Su  c zkse kb M

v fHkfØ ; k

Br +4KOH2

NH3

e hFksu e sfFky  , Yd ks- Q kj e YMhg kb M Q kWj fe d  v Ey

, d  oky k- v EyC v e ksfu ; k Q ke sZe kbM

b ZFksu  ¼n ks C½

n ks oky k , e kbM C , d  oky k- v e huC 

g kWQ e su  c zkse kb M v fHkfØ ; k d s v i u ku s l s c u u s o ky s ; kSfx d  e sa , d  d kc Zu  d h d e h

g ks t kr h g S v r % t g kW Hkh >CO l e wg  d ks g Vku k g ks ; g  fØ ; k d j kb Z t k l d sx hA b l s i n ksa

e sa b l  i zd kj  n ’ kkZ; k t ku k N k= ksa d ks c r k; k t k;

i) R–CO–NH
2
 + Br–Br ——> R–CO–NHBr + HBr (Acid)

ii) HBr + KOH ——> KBr + HOH

iii) R–CO–NHBr + 3KOH ——> KBr + K
2
CO

3
 + R–NH

2 
+ H

2
O

R–CO–NH
2
 + Br

2
 + 4KOH ——> R–NH

2
 + 2KBr +K

2
CO

3
 + 2H

2
O
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2- ; fn  –NH2 l e wg  d ks v Yd ksg y h (–OH) l e wg  e sa c n y u k g ks r ks b l d s fy ; s e an

v kDl hd j . k d j u k g ksr k g S v U; Fkk v Yd ksg y  d s l kFk d qN  e k= k v YMhg kb M d h Hkh

c u sx hA e an  v kDl hd kj d  NaNO
2

/HCl g SA

R–NH                             R–OH + NH2 3↑
NaNO /H2 Cl

H O2

NH  + H            NH                     NH NO  + Na3 4 4 2Cl Cl Cl
NaNO2

3- t c  C d h l a[ ; k fd l h ; kSfx d  e sa c < +kb Z t ku h g ks r ks fu Eu  r d u hd  v i u kb Z t k

l d r h g SA

R–NH                      R–OH          R–             R–CN              R–CH –NH2 2 2Cl
NaNO /H2 Cl PCl3

KCN

(Alc.)

Na/Alc.

(H )2

4- d kc Zu  l a[ ; k c < +ku s d h n wl j h fo f/ k o qVZt  v fHkfØ ; k Hkh g S b l e sa fd l h , Yd su  d s

e ksu ks g Sy kb M c u kd j  b ZFkj  e sa l ksfM; e  d s l kFk ; s g Sy kb M fe y ku s i j  g Sy kb Mksa d s n ks

v . kq fe y d j  v f/ kd  d kc Zu  o ky s g kb ZMªksd kc Zu  e sa c n y  t kr s g SaA mn k-

R-(X) + (Na) ¼b ZFkj ½ +(X)- R  R–R + 2 NaX

b l  fo f/ k l s e hFksu  d k b ZFksu  e sa b ZFksu  d ks i zksi u  e sa c n y u k v kl ku  g ks t kr k g SA

mn k-

5- t c  C d h l a[ ; k fd l h ; kSfx d  e sa d e  d h t ku h g ks r ks i g y s ml  i n kFkZ l s v e kb M

(R-CONH2) c u ku k g ksx k v kSj  v e kb M i j  g kQ e Su  c zkse kb M v fHkfØ ; k d j kd s b l s R–

NH
2

 ¼v e hu ½ e sa c n y  fy ; k t k; sx k b l e sa , d  d kc Zu  d e  j g sx kA v c  b l  v e hu  l s

v kx s p kg s v u ql kj  v Yd ksg y  ; k v YMhg kb M ; k v Ey  ; k v Ey  Dy ksj kb M ; k v Ey

, u g kb Mzkb M v kfn  b PN ku ql kj  c u k; s t k l d r s g SaA

CH            CH                     CH –CH            CH CH                       CH –CH4 3 3 3 3 2 3 2Cl Cl –CH3

Cl2
Na¼b ZFkj ½

–NaCl
¼b ZFksu ½

Cl2 Na¼b ZFkj ½

+CH –3 Cl
i zksi su

C H         C H               C2 6 2 5 2Cl H CN                 NH + C H COOH 5 3 2 5↑ 
Cl2 KCN

–KCl

Li HAl 4

¼b ZFkj ½

-H O2

C H CH                       C H CH OH2 5 3 2 5 2

P¼y ky ½/HI

i zksi su
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6- d e  d kc Zu  o ky s v Yd ksg y  l s v f/ kd  d kc Zu  o ky s v Yd ksg y  e sa i fj o r Zu  d j u s d s

fy ; s fu Eu  i zfØ ; k v i u kb Z t k l d sx hA

CH                CH                  C3 3Cl H CN3OH

CH –CH

CH CH

CH CH OH

3 3

3 2

3 2

Cl

Cl2

KOHt y h;

Nab ZFkj

PCl5 KCN

CH

CH CH OH

3

3 2

–CH –NH2 2

HNO2

Li HAl 4

CH COOH

CH CHO

3

3

CH CH OH3 2

t y h;  v i ?kVu

Li HAl 4

Na (2H)Alc

; fn  v Ey ksa e sa d h l a[ ; k c < +ku h g ks r c  fu Eu  i zfØ ; k d ks v i u k; k t k l d r k g SA

HCOOH

HCOO

HCOO

Ca    HCHO
Ca(OH)2

' kq"d  v l o u

   —C—O—HH   H—C—Cl

H

H

   PCl5

H

H

   KCN
   CH CN3

t y h;  v i ?kVu

   CH COOH+NH3 3

n ks d kc Zu

   CH CH NH3 2 2

CH CH OH

CH CHO    + H O

CH COOH

3 2

3 2

3

LiAlH4

O

4H

HNO2

O

¼n ks d kc Zu ½

7- , fl fVy hu  l s fu Eu  i n kFkksZ d s c u ku s g sr q v i u kb Z t ku s o ky h ; qfDr ; k¡A

u ksV&  ; kn  j [ kk t k,  fd  t c  Hkh –NH
2
 l e wg  d ks –OH e sa c n y u k g ks NaNO

2
 r Fkk HCl

l s fØ ; k d j ksA

2 v - , d  d kc Zu  o ky s d kc ksZfDl fy d  v Ey  l s 2 d kc Zu  o ky k v Ey  c u ku k mn kg j . k
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Q kfe Zd  v Ey  (HCOOH) l s CH
3
COOH v Ey

2 c - n ks d kc Zu  o ky s d kc ksZfDl fy d  v Ey  l s , d  d kc Zu  o ky k v Ey  c u ku k ¼v - d k

fo i j hr ½

(O)
CH COOH + NH            CH COONH            CH3 3 3 4 3CONH2

HCHO                     CH OH                         CH3 3NH  + KBr + K CO2 2 3

NaNO /H2 Cl

Br +KOH2

(O)

g kWQ e Su  c zkse kb M

v fHkfØ ; k

H SO2 4

Na Cr O2 2 7

[O]

HCOOH
Q kfe Zd  v Ey

[1Carbon]

, Fl fVd  v Ey

[2Carbon]



i z' u & i =  Cy wfi zUV  

BLUE PRINT OF QUESTION PAPER 

i j h{ kk % g k; j  l sd s. Mj h 

d { kk % XII i w. kkZad  % 75 

fo "k;  % j l k; u  ' kkL=  l e ;  % 3 ?k. Vs 

 

v ad o kj  i z’ u ksa d h l a[ ; k d qy  i z’ u  l -Ø - b d kb Z b d kb Z i j  

v ko afV r  

v ad  

o Lr qfu "V 

1 v ad  

4 v ad  5 v ad   

1 Bksl  v o LFkk 04 1$ 1$ 1$ 1 &  &  &  

2 fo y ; u  06 1 &  1 1 

3 fo | qr  j l k; u  06 1 &  1 1 

4 j kl k; fu d  c y x fr d h 05 1 1 &  1 

5 l r g  j l k; u  04 1$ 1$ 1$ 1 &  &  &  

6 d qN  / kkr qv ksa d k fu "d "kZ. k 

, o a mu d s i ze q[ k ; kSfx d ksa 

d k v / ; ; u  

05 1 1 &  1 

7 P& Cy kad  d s r Ro  I 05 1 1 &  1 

8 P& Cy kad  d s r Ro  II 05 1 1 &  1 

9 d , o a f& Cy kad  d s r Ro  06 1 &  1 1 

10 mi l g l a; kst h j l k; u  04 &  1 &  1 

11 g Sy ks , Yd su  , o a 

g Sy ks, j hu  

04 &  1 &  1 

12 v Yd ksg y  fQ u kWy  , o a 

b ZFkj  

04 &  1 &  1 

13 v YMhg kb M] d hVksu  r Fkk 

d kc ksZfDl fy d  v Ey  

04 &  1 &  1 

14 u kb Vªkst u  ; qDr  d kc Zfu d  

; kSfx d  

03 1$ 1$ 1 &  &  &  

15 t So  v . kq 05 1 1 &  1 

16 I n Sfu d  t ho u  e sa j l k; u  

II Hkkj r  d s i zkp hu  

o SK kfu d  , o a o SK kfu d  

l LFkku  

05 1 1 &  1 

 ; ksx  ¾  75 ¼20½ 4  10 3 13$ 4¾17 

 

u ksV&  , sl s v u sd  Cy wfi zaV g ks l d r s g SaA ft u  b d kb ; ksa l s o Lr qfu "V i wN s x ; s g SaA v U;  

Cy wfi zaV e sa l s v U;  b d kb ; ksa l s Hkh i wN s t k l d r s g SA b l  i zd kj  fd l h Hkh 

b d kb Z l s o Lr qfu "V i z' u  i wN s t k l d r s g SA 
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i zkn ' kZ i z' u i =

l e ;  % 3 ?k. V s i w. kkZad  % 75

i z' u & 1 c g qfo d Yi h i z' u

v t hj ks d SfYo u  i j  v f/ kd ka' k v k; fu d  fØ LVy ksa e sa mi fLFkr  g ksr k g SA

(a) Ý sUd y  n ks"k (b) ' kkWV~d h n ks"k

(c) / kkr q v kf/ kD;  n ks"k (d) d ksb Z n ks"k u g ha

c i ksVsf' k; e  bcc p ky d  e sa fØ LVy hd r̀  g ksr k g S] v r % i ksVsf' k; e  / kkr  e sa K d h

l e U; o ; u  l a[ ; k g ksx hA

(a) 4 (b) 3 (c) 8 (d) 0

l l sd j hu  D; k g S

(a) i fj j { kd (b) fe Bkl  i Sn k d j u s o ky k i n kFkZ

(c) i z' kkUr d (d) n n Z fu o kj d

n fj d sV~l  g fM~M; ksa d k j ksx  fd l  fo Vkfe u  d h d e h l s g ksr k g SA

(a) fo Vkfe u  D (b) fo Vkfe u  K

(c) fo Vkfe u  C (d) fo Vkfe u  A

bZ t c  v fHkfØ ; k A+B º AB e sa A d h l kUn zr k n qx u h d j u s t k; s r c  v fHkfØ ; k

d k o sx  g ksx kA

(a) p kSx qu k (b) n qx u k (c) v i fj o fr Zr (d) v k/ kk

i z' u & 2 fj Dr  LFkku  d h i wfr Z d j ksA

(a) d kap  , d  -------------------- Bksl  g SA

(b) r ki  c < ku s i j  v / kZp ky d ksa d h p ky d r k ------------------ g ksr h g SA

(c) l ksMk o kVj  ------------------------- fo y ; u  g SA

(d) e ku d  g kb Mªkst u  d k b y sDVªkWM fo Hko  ---------------------- g ksr k g SA

(e) fV . My  i zHkko  d ksy k; Mh d . kksa d s i zd k' k e sa ----------------- } kj k g ksr k g SA

i z' u & 3 t ksM+h c u kv ksA

(a) i k; l (a) v k; j u

(b) fo "ke kax  r U= (b) fe j c su  d k r sy

(c) g se sVkb V (c) n qx ZU/ k ; qDr  o k"i ' khy  n zo

(d) u kb Vªksc sUt hu (d) d ksy kb Mh fo y ; u

(e) v kb l ks l kb u kb M (e) t y  e sa r sy

5 v ad

5 v ad

5 v ad
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i z' u & 4 , d  ' kCn  e sa mRr j  n hft ; sA

(a) v o { ksi  d k d ksy k; Mh fo y ; u  e sa i fj o r Zu  d g y kr k g SA

(b) PCl
3
 d h v k—fr  g ksr h g SA

(c) j sfM; ks, fDVo  g Sy kst u  d k u ke  c r kb ; sA

(d) n zo  v o LFkk e sa i k; s t ku s o ky s l aØ e . k / kkr q d k u ke  c r kv ksA

(e) fd l  v fHkfØ ; k d s v afr e  mRi ku  e sa d kc Zu  J à[ ky k e sa , d  d kc Zu  i j e k. kq d e

g ksr k g SA

i z' u & 5 v fHkfØ ; k d k v ) Z v k; q d ky  l s D; k l e > r s g ksA i zFke  d ksfV v fHkfØ ; k d s

v ) Zv k; qd ky  d s fy ; s l w=  O; qRi Uu  d hft ; sA

v Fko k

i zd k' k j kl k; fu d  v fHkfØ ; ksv ksa d s p kj  mi ; ksx  fy [ ksaA

i z' u & 6 Q ksVksx zkQ h D; k g S] b l s fu Eu  fc Un qv ks d s v k/ kkj  i j k l e > kb ; sA

1 l qx zkr h Iy sV d k fu e kZ. k 2 Mso y fi ax

v Fko k

fe J  / kkr q l s D; k l e > r s g ks] d kWi j  d h r hu  fe J  / kkr qv ks d k l a?kVu  u  mi ; ksx

fy [ kks\

i z' u & 7 SO
2
 v kSj  Cl

2
 d h fo j at u  fØ ; kv ksa e sa v Ur j  fy [ kks\

v Fko k

r kac s d s l kFk u kb fVªd  v Ey  d h fØ ; kv ksa d h l e hd j . k n hft ; s\

i z' u & 8 d kj . k fy [ kksaA

1 HF d ks d kap  d h c ksr y  e sa l qj f{ kr  u g ha j [ kk t kr k g S \

2 ' kwU;  o x Z d s r Ro  l ke kU;  i fj fLFkfr ; ksa e sa ; kSfx d  u g h c u kr s \

v Fko k

1 mR—"V x Sl ksa d h v k; u u  Å t kZ l o ksPp  g ksr h g S \

2 l e wg  17 d s r Ro  i zc y  v kWDl hd j d  g ksr s g S \

i z' u & 9 Li "V d hft ; s fd  Ni(CO)
4
 p r q"Q y d h;  g S] t c fd  [Ni(CN)

4
]–2 o x Z l e r y h;

g S] D; ksa \

v Fko k

[Fe(CN)
6
]–3 n qc Zy  v u qp qEc d h;  g S] t c fd  [Fe(CN)

6
]–4 i zfr  p qEc d h;  g S]

D; ksa\

5 v ad

4 v ad

4 v ad

4 v ad

4 v ad

4 v ad
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i z' u & 10 fu Eu fy f[ kr  i j  l e hd j . k l fg r  fV Ii . kh fy [ kksA

1 j he j & Vhe Su  v fHkfØ ; k 2 d kfc Zu , ; hu  v fHkfØ ; k

v Fko k

fu Eu fy f[ kr  i j  l e hd j . k l fg r  fV Ii . kh fy [ kksa &

1 DDT 2 BHC

i z' u & 11 i z; ksx ' kky k e sa Mkb , fFky  b ZFkj  c u ku s d h fo f/ k d k o . kZu  fu Eu  fc Un qv ksa i j

d hft ; sA

1 fp = 2  l e hd j . k 3  fo f/ k

v Fko k

' khj s } kj k , fFky  , Yd ksg y  c u ku s d h fo f/ k d k o . kZu  fu Eu  fc Un qv ksa i j  d hft ; sA

1 o kW' k d k c u u k 2 o kW' k d k v kl o u 3 i fj ' kks/ ku

i z' u & 12 Q ke sZYMhg kb M l s fu Eu  d ks i zkIr  d hft ; sA

1  ; wj ksVªkWfi u 2  i Sj kQ ke sZYMhg kb M

3  c Sd sy kb V 4  e sFku kWy

v Fko k

, l hfVd  v Ey  l s fu Eu  d ks i zkIr  d hft ; sA

1  , fl fVd  , u g kb Mªkb M 2  e sFksu

3  , l hVksu 4  , sl hVse kb M

i z' u & 13 i zksVhu  d ks fu Eu  fc Un qv ksa d s v k/ kkj  i j  l e > kb ; sA

1  i zkFkfe d  l aj p u k 2  fo —fr d j . k

v Fko k

DNA o  RNA e sa p kj  v Ur j  fy [ kksA

i z' u & 14 Hkkj r  d s n ks i zkp hu  o SK kfu d ksa d s c kj s e sa fy f[ k; sA

v Fko k

fd Ug h p kj  v kS"k/ kh;  i kS/ ks d s o kLr fo d  u ke  o  mu d k , d & , d  mi ; ksx  fy [ ksA

i z' u & 15 1 Do Fku kad  e sa mUU; u  D; k g S \

2 , d  t y h;  fo y ; u  –0.186°C i j  t e r k g SA Do Fku kad  mUu ; u  K kr

d hft ; s (K
a
 = 1.86K, Kg mol–1, K

b
 = 0.0512K Kg mol–1)

v Fko k

1 i j kl j . k n kc  D; k g S]

2 300 K i j  ; wfj ; k d s ml  fo y ; u  d k i j kl j . k n kc  K kr  d hft ; s] ft l d s

4 v ad

4 v ad

4 v ad

4 v ad

4 v ad

5 v ad
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1 y hVj  e sa 6 x zke  ; wfj ; k g SA

(R=0.0821 y hVj  o k; qe . My h;  fMx zh–1 e ksy –1 ; wfj ; k d k v . kqHkkj ¾60)

i z' u & 16 v fHkfØ ; k d h n j  D; k g S] b l d ks i zHkkfo r  d j u s o ky s p kj  d kj d  fy [ ksa \

v Fko k

n sg y h Å t kZ v kS l fØ ; u  Å t kZ d ks l e > kb ; s] r Fkk b u d k v ki l  e sa l Ec U/ k

c r kb ; sA

i z' u & 17 y SUFksu kb M l ad qp u  D; k g S] b l l s y SUFksu kb M i j  i M+u s o ky s i zHkko ] d ksb Z r hu

i zHkko  l e > kv ksA

v Fko k

3D r Ro ks fu Eu  x q. kksa d ks Li "V d hft ; s&

1  mRi zsj d h;  x q. k 2  j ax hu  v k; u

5 v ad

5 v ad
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v kn ’ kZ mRr j

i z’ u - 1

¼1½ ¼i½ d ksb Z n ks"k u g h

¼ii½ 8

¼iii½ fe Bkl  i Sn k d j u s o ky k i n kFkZ

¼iv½ fo Vkfe u  D

¼v½ n qx u k

¼2½ ¼i½ v fØ LVy h;

¼ii½ o f̀)

¼iii½ x Sl  d k n zo  e sa

¼iv½ ' kwU;

¼v½ i zd hZ. ku

¼3½ ¼i½ t y  e sa r sy

¼ii½ d ksy kb Mh fo y ; u

¼iii½ v k; j u

¼iv½ fe j c su  d k r sy

¼v½ n qx ZU/ k; qDr  o k"i ’ khy  n zo

¼4½ ¼i½ i sIVhd j . k

¼ii½ f= d ks. kh;  fi j kfe M

¼iii½ , LVsVhu

¼iv½ i kj k ¼e j d j h½

¼v½ g kQ e Su  c zkse kb M v fHkfØ ; k

i z' u  5

mRr j  &  v ) Z v k; qd ky  & o g  l e ;  ft l e sa fØ ; kd kj d  d h l kUn zr k ml d h i zkj fEHkd

l kUn zr k d h v k/ kh j g  t kr h g S v Fko k o g  l e ;  ft l e sa d ksb Z fØ ; k v ) Zi w. kZ g ksr h g S ml s b l

fØ ; k d k v ) Z v k; qd ky  d g r s g SaA b l s t½ l s i zn f’ kZr  d j r s g SaA i zFke  d ksfV d s fy ,  b l d k

e k= d  fe u V g ksr k g SA

i zFke  d ksfV  v fHkfØ ; k d s fy ,  l w=

i zFke  d ksfV v fHkfØ ; k d s fy ; s l e kd fy r  n j  l e hd j . k fu Eu  g ksr k g SA
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K = 2.303 log a

t a–x

t = 2.303 log a

K a–x

t½ i j  x = a

2

t½ = 2.303 log a

K (a–a/
2
)

t½ = 2.303 log2

K

t½ = 2.303 x      0.3010 [‡log2=0.3010]

K

t½ = 0.693

K

i zFke  d ksfV v fHkfØ ; k d s fy ,  v ) Z v k; qd ky  d k e ku  n j  fLFkj kad  d s O; wr Ø e ku qi kr h

g ksr k g S

v Fko k

i zd k’ k j kl k; fu d  v fHkfØ ; k d s p kj  mi ; ksx

1- i zd k’ k j kl k; fu d  v fHkfØ ; k, sa] l ksy j  Å t kZ i zn ku  d j u s d k , d  e k=  l k/ ku  g SA l w; Z

l s i zkIr  Å t kZ d ks j kl k; fu d  Å t kZ d s : i  e sa , d f= r  d j d s b l d k fo fHkUu  : i ksa e sa i z; ksx

fd ; k t kr k g SA

2- j l k; u  m| ksx  e sa v u sd  c g qy hd j . k fØ ; kv ksa r Fkk d kc Zfu d  ; kSfx d ksa d s l a’ y s"k. k e sa

i zd k’ k mRi szj d  d k d k; Z d j r k g SA

3- Q ksVksx zkg h v ) Z p ky d  b y sDVªksMksa d h l g k; r k l s t y  d k i zd k’ k o S| qr  v i g kl

d j d s g k; Mªªkst u  b Za/ ku  c u k; k t kr k g SA

4- v u sd  v k/ kqfu d  i zks| ksfx d h i zd k’ k j kl k; fu d  fØ ; kv ksa i j  v k/ kkfj r  g S Q ksVksx zkQ h]

Q ksVks fi zafVax ] j ax hu  Q ksVksx zkQ h v kfn A b l d s v fr fj Dr  v U;  mi ; ksx  Hkh fy [ ks t k l d r s g SaA

i z' u  6

mRr j  &  i zd k’ k d h mi fLFkfr  e sa o Lr qv ksa d s fp =  v afd r  d j u s d ks Q ksVksx zkQ h d g r s g Sa ; g

fl Yo j  g Sy kb M d s i zd k’ k d s i zfr  l qx zkfg r k i j  fu HkZj  d j r k g SA

1- l qx zkg h Iy sV d k fu e kZ. k ft y sfVu  ; qDr  v e ksfu ; e  c zkse kb V d s ?kksy  e sa fl Yo j

u kb VªsV d k v e ksfu ; ke ;  fo y ; u  fe y kr s g aS ft l l s fl Yo j  c zkse kb M v fr  e g hu  d . kksa d s : i

e sa v o { ksfi r  g ks t kr k g S fe J . k d ks y x Hkx  45° i j  d qN  l e ;  d s fy ,  j [ k n sr s g SaA ft l l s

AgBr d s d . k c M+s g ksd j  mfp r  v kd kj  d s c u  t kr s g SaA b l  i zd kj  AgBr d k ft y sfVu  e sa

, d  b e Yl u  c u  t kr k g SA v c  d kWap  d h Iy sV i j  y ky  i zd k’ k d h mi fLFkfr  e sa b e Yl u  d h
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, d  i r y h i j r  t e k n h t kr h g S b l s i zd k’ k d h v U;  fd j . kksa d s i zfr  l qx zkg h c u ku s d s fy ,

ft y sfVu  e sa fo ’ ks"k i zd kj  d s j at d  fe y k fn ; s t kr s g SaA l Hkh j ax ksa d h fd j . kksa d ks i zHkkfo r

d j u s o ky h Iy sV d ks i su Ø kse sfVd  Iy sV d g r s g SaA

NH
4
Br+AgNO

3
  AgBr+ NH

4
NO

3

2- Mso y fi ax  Q ksVksx zkfQ d  Iy sV d ks y ky  i zd k’ k e sa d Se j s l s fu d ky d j  (Developer)

i qf"Vd kj d  e sa Mky k t kr k g S MsOy i j  i k; j ksx Sy ksy  fDo u ksy  g kb MªksfDo u ksy  ; k , sfe Mksy  t Sl s

v i p k; d ksa d k { kkj h;  ?kksy  g ksr k g S ; g  i zd k’ k } kj k i zkj aHk g qb Z AgBr l s Ag v i p ; u  d h

fØ ; k d ks i w. kZ d j  n sr k g SA Iy sV e sa ft u  Hkkx ksa i j  i zd k’ k i M+r k g S o g kW fl Yo j  d h d ky h

r g  t e  t kr h g SA b l  i zd kj  o Lr q d k p e d hy k Hkkx  Iy sV d h v o LFkk e sa d ky k g ksr k g S v kSj

d ky k Hkkx  l Q sn  g ksr k g SA v r % o Lr q d k i w. kZ mYVk fp =  Iy sV i j  i zkIr  g ksr k g SA

C
6
H

4
(OH)

2
+AgBr  C

6
H4O

2
+2Ag+2HBr

fDo u ksy

v Fko k

fe J  / kkr q &  ; g  n ks ; k n ks l s v f/ kd  / kkr q ; k v / kkr q d k l aHkkx h fe J . k g SA fe J  / kkr q, sa

v i u s t u d  / kkr qv ksa d h r qy u k e sa v f/ kd  d Bksj ] v f/ kd  x y u kad  o ky h r i k v f/ kd  l a{ kkj . k

i zfr j ks/ kh g ksr h g SA r kac s d h fe J  / kkr q, sa

1-

2-

3-

i hr y

d kal k

x u  e sVy

Cu-66 l s 28 %

Zn- 20 l s 40 %

Cu-80 l s 90 %

Sn-10 l s 25 %

Cu-88 %

Sn-10 %

Zn- 2 %

c r Zu  , o a e qfr Z; kWa c u ku s e sa

e qfr Z; k¡] fl Dd s o  e ’ khu  c u ku s e sa

r ksi ] c Un wd  c u ku s e sa

l -Ø - fe J  / kkr q d k u ke l ax B u mi ; ksx

b u d s v y ko k v U;  fe J  / kkr q, sa fy [ kh t k l d r h g SA

i z' u  7

mRr j  &  Dy ksj hu  d k fo j at u  v kDl hd j . k } kj k g ksr k g S t c fd  b l d s fo i j hr  l YQ j

Mkb v kDl kb M d k fo j at u  v i p ; u  } kj k g ksr k g SA

Dy ksj hu  d k fo j at u  LFkk; h g ksr k g SA
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Cl
2
 + H

2
O  HCl + HO

4

HOCl  HCl + [O]

j ax hu  i n kFkZ + [O]  j ax g hu  i n kFkZ

SO
2
 d k fo j at u  v LFkk; h g ksr k g S D; ksafd  o s j ax g hu  i n kFkZ o k; qe . My  d h v kDl ht u

l s v kWDl hd r̀  g ksd j  i qu % j ax hu  g ks t kr k g S &

SO
2
 + 2H

2
O  H

2
SO

4
 +2 [H]

j ax hu  i n kFkZ + [H]  j ax g hu  i n kFkZ

j ax g hu  i n kFkZ  j ax hu  i n kFkZ
[O]

v Fko k

r kac s d h u kb fVªd  v Ey  l s v fHkfØ ; k, Wa &

1- B. Ms , o a 20 l s 25 i zfr ’ kr  l kUn z HNO
3
 l s

4Cu + 10HNO
3
  4Cu (NO

3
)2 + 5 H

2
O + H

2
O      u kb Vªl  v kDl kb M

2- B. Ms , o a 35 l s 45 i zfr ’ kr  l kUn z HNO
3
 l s

3Cu + 8HNO
3
  3Cu (NO

3
)2 + 4H

2
O + 2NO       u kb fVªd  v kDl kb M

3- B. Ms , o a 50 i zfr ’ kr  l kUn z HNO
3
 l s

Cu + 4HNO
3
  Cu (NO

3
)2 + 2H

2
O + 2NO

2
              u kb Vªkst u  i j

4- 50 i zfr ’ kr  l kUn z r Fkk x e Z HNO
3
 l s

5 Cu + 12 HNO
3
 ——à 5 Cu (NO

3
)

2
 + 6H

2
O + N

2
          u kb Vªkst u

i z' u  8

mRr j  &  (a) HF d ks d kap  d h c ksr y  e sa l qj f{ kr  u g h j [ kk t kr k g S D; ksafd  o g  d kap  d h

c ksr y  d s d kap  l s fØ ; k d j  ml s ?kksy  n sr k g S

SiO
2
 + 2H

2
F

2
  SiF

4
 + 2H

2
O

Silicontetra Flouride

SiF
4
 + 2HF  H

2
SiF

6

Hydro Flourosilic Acid

Na
2
SiO

3
 + 3H

2
F

2
  Na

2
SiF

6
 + 3H

2
O

Sodium Flourosilicate

v kSj  Sodium Flourosilicate c u kr k g SA

(b) ' kwU;  o x Z ¼v kn ' kZ x Sl ½ d s l Hkh i j e k. kq d s l Hkh d ks' k i w. kZr % Hkj s g ksr s g SA g hfy ; e

d ks N ksM+d j  l Hkh x Sl ksa d h c kâ ; r ;  d { k e sa LFkk; h v "Vd  O; o LFkk ns2np6 g SA g hfy ; e  e sa

1S2 LFkk; h fo U; kl  g SA
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1 ' kwU;  x Sl ksa d s i j e k. kq e sa d ksb Z v ; qfXe r  b y sDVªku  u g h g SA v r % ; s r Ro  j kl k; fu d

c U/ k u g ha c u kr sA

2 mPp  v k; u u  Å t kZ d s d kj . k b y sDVªku  R; kx  d j  / ku  v k; u  u g h c u kr sA

3 mi s{ k. kh;  b y sDVªku  c U/ kqr k d s d kj . k ; s b y sDVªku  x zg . k u g h d j r s v kSj  _ . kk; u

u g h c u kr sA

v Fko k

1 mR—"V x Sl ksa d h v k; u u  Å t kZ v f/ kd  g ksr h g S D; ksafd  b u  x Sl ksa d k b y sDVªkWfu d

fo U; kl  i w. kZ Hkj k , o a LFkk; h g ksr k g SA ft l l s b u e sa l s b y sDVªku  fu d ky d j  v k; u  c u ku s d s

fy ; s v k; u u  Å t kZ c g qr  v f/ kd  y x r h g SA b l fy ; s ; g  v fØ ;  g ksr s g SA

2 l e wg  17 d s r Ro  i zc y  v kWDl hd kj d  g ksr s g S D; ksafd  b u  r Ro ksa d h b y sDVªkWu  c U/ kqr k

v f/ kd  g ksr h g SA v r % b u e sa b y sDVªkWu  x zg . k d j u s d h { ke r k v f/ kd  g SA b l  d kj . k ; g  i zc y

v kWDl hd kj d  g ksr s g SaA

i z' u  9

mRr j  &  (a) [Ni (CO)
4
] p r q"Q y d h;  g S t c fd  [Ni (N)

4
]–2 o x Z l e r y h;  g S D; ksafd

[Ni (CO)] l ad wy  e sa / kkr q i j e k. kq : i  e sa g SA v r % b l d h v kWDl hd j . k l a[ ; k ' kwU;  g SA

Ni(28) d k i j e k. kq fo U; kl  fu Eu  fy f[ kr  g SA

28Ni = 1S2, 2S2, 2P6, 3S2, 3P6, 4S23d8

v r % b y sDVªkfu d  fo U; kl  g S

Ni(28) =
3d 4S

2
4P

l ad j . k d s i wo Z r Fkk c U/ k fu e kZ. k d s fy ; s 4S b y sDVªku  3d d { kd  e sa O; o fLFkr  g ks

t kr s g S v r %

3d 4

SP
3

l ad j . k

v r % l ad wy  [Ni(CO)
4
]° e sa &

3d
xx xx xx xx

; g  SP3 l ad j . k g S b l fy ,  p r q"Q y d h;  g S t c fd  [Ni(CN)
4
]2 e sa Ni d h v kWDl hd j

l a[ ; k +2 g SA v r % Ni++ d k b y sDVªkfu d  fo U; kl  g ksx k&

[Ni(CN) ]  Ni(II)  =4

–2
v k; u

3d 4S 4P

dsp2 l ad j . k d s d kj . k l ad wy  d h l aj p u k o x Z l e r y h;  g ksr h g SA

v Fko k
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[Fi(CN)
6
]–3 n qc Zy  v u qp qEc d h;  g S t c fd  [Fe(CN)

6
]–4 i zfr  p qEc d h;  g S D; ksafd

[Fe(CN)
6
]-3 e sa Q sfj d  v k; u  e sa v afr e  RkFkk v afr e  l s , d  d { kk d k b y sDVªkfu d  fo U; kl

fu Eu  fy f[ kr  g SA

Fe+3 d k i j e k. kq Ø e kad  g S 26–3e=23   = 1s2, 2s2p6, 3s2p6d5

Fe   =
+++

v k; u

4S
2

4P3d

; g  d2sp3 l ad fj r  d { kd  g S v r % fo U; kl

; g ka d2sp3 l ad fj r  d { kd  6 b y sDVªku  t ksfM+; ksa d s fy ; s i z; qDr  g ksr s g SA

; g k¡ i j  , d  v ; qfXe r  b y sDVªkWu  g S b l fy ,  ; g  n qc Zy  v u qp qEc d h;  Paramagnetic

g SA t c fd  [Fe(CN)
6
]–4 e sa l ad fj r  Q sj l  v k; u  d k b y sDVªkfu d  fo U; kl

; g k¡ i j  l ad wy  fu e kZ. k d2sp3 l ad j . k l s g ksx kA

; g k¡ i j  l Hkh b y sDVªku  ; qfXe r  g SaA v r % Q sj ksl k; u kb M v k; u  d h i z—fr  i zfr

p qEc d h;  diamagnetic g ksr h g SA

i z' u  10

mRr j  &  (a) j he j  & V he Su  v fHkfØ ; k &  fQ u ksy  d ks d kfLVd  { kkj  d h mi fLFkfr  e sa

Dy ksj ksQ ke Z ; k d kc Zu  VsVªkDy ksj kb M d s l kFk x e Z d j u s i j  v kFkksZ ; k i sj k g kb ZMªkDl h

, fYMg kb M ; k v Ey  c u r k g S j he j & Vhe Su  v fHkfØ ; k d g y kr h g SA

OH

+ CH  + 3KOHCl3 + 3K  + 2H OCl 2

OH

CHO

(b) d kfc Zy  , e hu  v fHkfØ ; k &  , sfy Q SfVd  ; k , sj kse SfVd  i zkFkfe d  , e hu  d ks CHCl
3

r Fkk , Yd ksg ky h;  KOH d s l kFk x e Z d j u s i j  r ho z n qx ZU/ k ; qDr  Q sfu y  v kb l ksl kb u kb M

¼d kfc Zu , fe u ½ c u r k g SA

C
2
H

5
NH

2
 + CHCl

3
 + 3KOH   C

2
H

5
N≡C + 3KCl + 3H

2
O

, y hQ sfVd  v e hu
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v Fko k

(1) D.D.T. i Sj k &  Mkb Dy ksj ks Mkb Q sfu y  Vªkb Dy ksj ks , sFksu  b l d k j kl k; fu d  u ke  g S

b l s Dy ksj ks c ast hu  d s n ks v . kqv ksa d h l kUn z H
2
SO

4
 d h mi fLFkfr  e sa Dy ksj y  ¼Vªkb Dy ksj ks

, sl hVSfYMg kb M½ d s l kFk v fHkfØ ; k d j ku s i j  D.D.T. c u r k g SA

(2) B.H.C. b l d k j kl k; fu d  u ke  c sat hu  g sDl kDy ksj kb M g S c sat hu  d ks Cl
2
 d s l kFk

l w; Z i zd k’ k d h mi fLFkfr  e sa fØ ; k d j ku s i j  B.H.C.i zkIr  g ksr k g SA b l s 666 ; k x Se sDl su

; k 1]2]3]4]5]6 g sDl k DYkksj ks l kb Dy ksg sDl su  Hkh d g r s g SaA

i z' u - 11 b ZFkj  c u ku s d h i z; ksx ’ kky k fo f/ k %&
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mRr j  &  fp =

l e hd j . k C H OH + H SO4                C H HSO  + H O2 5 2 2 5 4 2

383K

C H HSO  + C H OH               C H –O–C H  + H SO2 5 4 2 5 2 5 2 5 2 4

410K

fo f/ k %&  25 x zke  i ksVsf’ k; e  Mkb Ø kse sV d ks 100 ml  t y  e sa ?kksy d j  , d  x ksy  i san h d s

¶y kLd  e sa y sr s g SaA fc Un qd kj h d hi  e sa 100ml  , Fksu ky  r Fkk 20 ml l kUn z H
2
SO

4
 d k

fe J . k y s fy ; k t kr k g S fp = ku ql kj  mi d j . k r S; kj  d j  ¶y kLd  d ks t y  m"e d  i j  x e Z

d j r s g Sa] c u h g qb Z o k"i  l a?kfu =  e sa l s x qt j r h g SA b l  v fHkfØ ; k e sa i n  (ii) e sa H
2
SO

4
 i qu %

mRi Uu  g ks t kr k g S t ks C
2
H

5
OH l s i n  (i) d s v u ql kj  fØ ; k d j d s ml s i qu % b ZFkj  e sa

c n y r k g S b l fy ,  b l s v fo j y  b ZFkj hd j . k d h fo f/ k Hkh d g r s g SA

' kks/ ku  &  i z; ksx ’ kky k fo f/ k l s i zkIr  b ZFkj  e sa , Fksu ky ] t y ] o  l Y¶ ; qfj d  v Ey  d h

v ’ kqf) ; kWa g ksr h g SA i g y s b ZFkj  d ks NaOH fo y ; u  l s / kksr s g Sa ft l l s l Y¶ ; qfj d  v Ey  d h

v ’ kqf)  n wj  g ks t kr h g SA b ZFkj  o ky s r y  d ks i F̀kd  d j d s ml e sa 50 i zfr ’ kr  CaCl
2
 fo y ; u

fe y kr s g Sa b l l s , sYd ksg kWy  v y x  g ks t kr k g SA i F̀kDd kj h d hi  } kj k b ZFkj  d ks i F̀kd  d j  y sr s

g Sa r Fkk v u kn Z CaCl
2
 d s mi j  l w[ kk y sr s g SaA 54°–36°C i j  i qu % v kl o u  d j u s l s ' kq)

b ZFkj  i zkIr  g ksr k g SA

v Fko k

' khj s l s , Yd ksg y  c u ku s d h fo f/ k

1- o k’ k d k c u u k %&  x Uu s d s j l  l s ' kDd j  d s fØ LVy  i F̀kd  d j  y su s d s i ’ p kr

i hy s x k< +s j ax  d k p kl u h t Sl k n zo  c p r k g S ft l s ' khj k d g r s g Sa] ' khj s e sa t y  fe y kd j  8

l s 10 i zfr ’ kr  r u q d j r s g Sa v kSj  b l e sa FkksM+h e k= k e sa v e ksfu ; e  l YQ sV v kSj  v e ksfu ; e

Q kLQ sV r Fkk l Y¶ ; qfj d  v Ey  fe y k fn ; k t kr k g S mDr  fo y ; u  e sa 5% ; hLV fe y k fn ; k

t kr k g SA fe J . k d ks 2 l s 4 fn u  d s fy ,  25° l s 30°C fMx zh r ki  i j  j [ k n sr s g SA d qN

l e ;  i ’ p kr  ; hLV e sa mi fLFkr  , Ut kb e ksa d h mRi zsj d  fØ ; kv ksa } kj k , Fksu ky  c u  t kr k g SA

C H O  + H O               C H O  + 12 22 11 2 6 12 6 C H O6 12 6

C H O             2C H OH + 26 12 6 2 5 CO2

i zkIr  fo y ; u  d ks o k’ k d g r s g Sa ft l e sa 6 l s 10 i zfr ’ kr  C
2
H

5
OH r Fkk ' ks"k t y

v kSj  v U;  v ’ kqf)  g ksr h g SA

2- o k’ k d k v kl o u  %&  o k’ k d k v kl o u  d kaQ s HkHkd s e sa fd ; k t kr k g S b l e sa n ks

Lr EHk g ksr s g Sa fo ’ y s"kd  r Fkk i fj ’ kks/ kd  t ks , d  n wl j s l s t qM+s g ksr s g SaA o k’ k d ks l fi Zy kd kj
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u y h } kj k i fj ’ kks/ kd  e sa l s i zo kfg r  d j r s g Sa i zkIr  x e Z o k"i  fo ’ y s"kd  d s mi j h fg Ll s l s

/ khj s& / khj s fx j kr s g SaA fo ’ y s"kd  e sa mi j  d h v ks t k j g h Hkki  u hp s d h v kSj  v k j g s o k’ k d s

l Ei Ø  e sa v kr h g S r Fkk ml e sa l s , Yd ksg ky  o kf"i r  d j r h g S , Yd ksg y  d k Do Fku kad  78-3

g SA v r % ; g  o k"i  e sa v kx s c < +r k t kr k g SA b u  o k"i  d ks l a?kfu r  d j u s l s y x Hkx  90 i zfr ’ kr

, Yd ksg ky  i zkIr  g ksr k g SA

fp =

3- i fj ’ kks/ ku &  o k’ k d k i fj ’ kks/ ku  i zHkkt h v kl o u  l s d j r s g SaA i zHkkt h v kl o u  d j u s

i j  r hu  i zHkkt  i zkIr  g ksr s g SaA

1- i zFke  i zHkkt  &  b l e sa , sl sVSfYMg kb M v kfn  d e  Do Fku kad  d s v i n zO;  g ksr s g SA

2- f} r h;  i zHkkt  &  b l e sa 93& 93-6 i zfr ’ kr  , fFky  , Yd ksg y  g ksr k g S b l d s i fj ’ kks/ ku

l s i fj ’ kq)  , Yd ksg y  fe y r k g SA

3- v afr e  i zHkkt  &  b l s ¶ ; wt sy  r sy  d g r s g Sa b l e sa mPp  Do Fku kad  o ky s v i n zO;  g ksr s

g SA

i z' u  12

mRr j  &  Q ke sZfYMg kb M l s fu Eu  d ks c u ku k &

(1) ; wj ksVªkfQ u  &

6HCHO + 4NH             (CH ) N  + 6H O3 2 6 4 2

(2) i Sj k Q ke sZfYMg kb M &

n HCHO                    (HCHO)n
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(3) c Sd sy kb M &

OH

+ HCHO

OH

CH2CH2

OH

CH2

CH2

CH2CH2

CH2

CH2

OH OH

(4) e sFku kWy  &

HCHO + H              CH OH2 3

Ni

v Fko k

, l hfVd  v Ey  l s fu Eu  i zkIr  d j u k

(1) , sl hfVd  , Ug kb Mªkb M c u ku k &  [CH
3
CO–O–COCH

3
]

CH COOH3

CH COOH3

+ P O2 5

CH CO3

CH CO3

O + H O2

(2) e sFksu  c u ku k &  [CH
3
OH]

CH COOH + NaOH3 CH COONa3 CH  + Na CO4 2 3

NaOH
CaO

(3) , l hVksu  &  [CH
3
COCH

3
]

CH COOH + Ca(OH)3 2 (CH COO) Ca3 2 CH COCH  +CaCO3 3 3

W

(4) , sl hVe kb M &  [CH
3
CONH

2
]

CH COOH + NH3 3 CH CONH  + H O3 2 2

W
CH COONH3 4

i z' u  13

mRr j  &  (1) i zksV hu  d h i zkFkfe d  l aj p u k &  i qLr d  l s n s[ kd j  t ku d kj h i zkIr  d j sa

(2) fo —fr d j . k &   i zksVhu  d k fo —fr d j . k e sa i zksVhu  m” e k r Fkk j l k; u ksa l s i zHkkfo r

g ksr s g SaA i zksVhu  d ks x e Z d j u s i j  v Fko k j kl k; fu d  ; kSfx d ksa l s fØ ; k d j ku s i j  b l d h

t Sfo d  fØ ; k’ khy r k u "V g ks t kr h g S v kSj  ; s Ld fUn r  g ksd j  v fo y s;  g ks t kr s g SaA b l  fØ ; k

d ks i zksVhu  d k fo —fr d j . k d g r s g SaA fo —fr d j . k l s i zksVhu  d h i zkFkfe d  l aj p u k v i fj o fr Zr
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j g r h g S fd Ur q f} r h; d  , o a r r̀ h; d  l aj p u k e sa i fj o r Zu  g ks t kr k g S t Sl s &  t c  v . Ms d ks

mc y r s g q,  i ku h e sa d qN  n sj  d s fy ,  j [ kr s g Sa r ks v . Ms d h i zksVhu  v fo y s;  j s’ ksn kj  i zksVhu

e sa i fj o fr Zr  g ks t kr h g S ft l l s i zksVhu  Ld fUn r  g ks t kr k g S v FkkZr  i zksVhu  d k fo d f̀r d j . k

g ks t kr k g SA

v Fko k

D.N.A. o  R.N.A. e sa p kj  fu Eu  fy f[ kr  v ar j  g SA

R.N.A.

b l d h , d y g sfy Dl  l aj p u k g ksr h g S

ft l e sa j kb o kst  ' kd Zj k g ksr h g S

b l d s i k; j hfe Mhu  { kkj  e sa ; wj sfl y

g ksr k g SA

; g  l kb VksIy kTe  o  Ø kse ksl kse  e sa i k; k

t kr k g S ft l d k e q[ ;  d k; Z i zksVhu

fu e kZ. k g SA

; g  l an s’ k o kg d  d k d k; Z d j r k g SA

D.N.A.

b l d h f} Vsfy Dl  l aj p u k g ksr h g S ft l e sa

Mh& v kWDl hj kb c kst  ' kd Zj k g ksr h g SA

b l e sa i k; j hfe Mhu  { kkj  e sa Fkk; e hu  g ksr k

g SA

; g  u kfHkd  e sa i k; k t kr k g S ft l d k e q[ ;

d k; Z i Sr d̀  x q. kksa d s o kg d  d s : i  e sa d k; Z

d j r k g SA

i zR; sd  D.N.A. , d  ; k , d  l s v f/ kd

, Ut kb e  d s d k; Z d k fu n sZ’ k d j r k g SA

1-

2-

3-

4-

i z' u  14

mRr j  &  i zkp hu  Hkkj r h;  o SK kfu d

(1) p j d  &  fp fd Rl k ' kkL=  d s { ks=  e sa e g ku  d k; ksZ d s fy ,  p j d  d ks fp fd Rl k ' kkL=

d k fi r k d g k t kr k g SA

v k; qo sZn  e sa v kp k; Z p j d  d k ; ksx n ku  e g Ro i w. kZ g Sa D; ksafd  b Ug ksu a e ku o  l aj p u k , o a

j Dr  l ap kj  d s c kj s e sa e g Ro i w. kZ t ku d kj h mi y C/ k d j o kb Z g SA b l d s v fr fj Dr  e / kqe sg ]

{ k; j ksx  , o a â n ;  l ac a/ kh c he kj h d s mi p kj  Hkh c r k; s g SaA

b u d s } kj k j fp r  p j d  l afg r k d ks v k; qo sZn  d k fo ’ o  d ks’ k e ku k t kr k g SA

p j d  u s b l  p j d  l afg r k e sa 1 y k[ k t M+h& c wfV; ksa d h x q. ko Rr k , o a ml d h d k; Z

i z. kky h d ks c r k; k g S mUg ksau s e ku k g S fd  / kkfe Zd  l ksp  o  Lo kLF;  d k l ac a/ k g ksr k g SA mUg ksau s

d g k g S fd  ' kj hj  e fLr "d  i j  Hkkst u  o  n Sfu d  fØ ; kDy ki ksa d k i zHkko  g ksr k g SA ft l l s j ksx ksa

d ks v kl ku h l s i g p ku  d j  fu n ku  fd ; k t k l d r k g SA

(2) v kp k; Zd . kkn  &  v kp k; Z d . kkn  d ks i j e k. kq fl ) kUr  d k t u d  e ku k t kr k g SA o s

o S’ ksf"kd  n ’ kZu  d s i zo Zr d  e ku s t kr s g SaA o S’ ksf"kd  n ’ kZu  d k e wy  v k/ kkj  i j e k. kqo kn  g SA mu d s

v u ql kj  l Hkh o Lr q, a u kS r Ro ksa l s fe y d j  c u h g ksr h g S i F̀o h] i ku h] g o k] v kRe k] e fLr "d ]

i zd k’ k] e kSl e ] l e ;  t x g  g SA

v kp k; Zd . kkn  u s MkYVu  d s fl ) kar  d s g t kj ksa o "kZ i wo Z c r k; k fd  c zg e k. M d s i zR; sd
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d . k d k fu e kZ. k i j e k. kq } kj k g qv k g SA mUg ksau s v . kqv ksa d h x fr ] fo e kv ksa v kSj  j kl k; fu d

fØ ; kv kas d s c kj s e sa Hkh c r k; k g SA ¼b l d s v fr fj Dr  v U;  o SK kfu d  t Sl s &  v kp k; Z l qJ qr ]

v kp k; Z u kx kt Zqu ] c k. k HkVV v kfn  o SK kfu d ksa d ks c r k; k t k l d r k g SA½

v Fko k

i z' u  15

mRr j  &  (a) Do Fku kad  e sa mUu ; u  &  fd l h n zo  d k Do Fku kad  o g  r ki  g S ft l  i j  ml d s

o k"i  n kc  d k e ku  o k; q e . My h;  n kc  d s c j kc j  g ksr k t kr k g S v r % g e  t ku r s g S fd  fd l h

fo y ; u  d k o k"i  n kc  ' kq)  fo y k; d  d s o k"i n kc  l s d e  g ksr k g SA v r % o g  r ki  i j  ft l

i j  fd l h fo y ; u  d k o k"i  n kc  o k; qe . My h;  n kc  d s c j kc j  g ks t kr k g SA ¼v FkkZr  fo y ; u

d k Do Fku kad ½ ml  r ki  l s v f/ kd  g ksx k ft l  i j  ' kq)  fo y k; d  d k o k"i  n kc  o k; qe . My h;

n kc  d s c j kc j  g ks t kr k g S ¼v FkkZr  ' kq)  fo y k; d  d k Do Fku kad ½ ; kfu  ' kq)  fo y k; d  e sa d ksb Z

fo y s;  fe y ku s i j  ml d s Do Fku kad  e sa g ksu s o ky h o f̀)  Do Fku kad  d k mYy a?ku  d g y kr h g SA

b l s WTb l s i zn f’ kZr  d j r s g S v r % WTb = Tb — Tb°

fg e kad  v o u e u  WTf = 0 – (–0186) = 0.186°C

fg e kad  v o u e u  fLFkj kad  Kf = 1.86 K Kg mol–1

Do Fku kad  mUu ; u  fLFkj kad  Kb = 0.512 K Kg mol–1

WTf = Kf  x  e ksy y r k

e ksy y r k = 
WTf

Kf
=

0.186

0.186
= 0.2

WTb = Kf  x  e ksy y r k

WTf = 0.512 x 0.1

WTf = 0.512°C

Do kFku kad  d k mUu ; u  = 0.512°C

v Fko k

i j kl j . k n kc  &  v ) Z i kj x E;  f> Yy h } kj k fo y k; d  v . kqv ksa d s fo y ; u  d h v kSj  g ksu s

o ky s i zo kg  d ks j ksd u s d s fy ; s fo y ; u  i j  y x k; k x ; k n kc  i j kl j . k n kc  d g y kr k g SA

(2)
WB

MB
RTπv = nRT =

i z’ u  d s v u ql kj  v = 1 y hVj ] T = 300 k, R=0.0821 y hVj  o k; qe . My h; ] WB =

fo y s;  d k n zO; e ku ] MB = fo y s;  d k v f. o d  n zO; e ku  fMx zh–1 e ksy –1

i j kl j . k n kc  
WB RT

MB V
xπ =

6 0.0821 x 300

60 1
x= = 2.46 o k; qe . My

i j kl j . k n kc  = 2.46 o k; qe . My

i z' u  16

mRr j  &  v fHkfØ ; k d s v fHkd kj d ksa v Fko k fØ ; kQ y ksa d h l kUn zr kv ksa e sa l e ;  d s l kFk t ks

i fj o r Zu  g ksr k g S ml s v fHkfØ ; k n j  d g r s g SaA
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fØ ; kd kj d  r Fkk fØ ; kQ y  d h l kUn zr k e sa i fj o r Zu
v fHkfØ ; k n j  ¾

l e ;  v Ur j ky

b d kb Z &  e ksy  fy V j –1 l sd . M–1

v fHkfØ ; k d h n j  d ks i zHkkfo r  d j u s o ky s d kj d  &

1- v fHkd kj d  d k l kUn z. k&  v fHkd kj d  d k l kUn . k c < +ku s i j  v fHkfØ ; k d h n j  c < +

t kr h g S D; ksafd  v fHkfØ ; k d h n j  v fHkd kj d  d s l fØ ;  n zO; e ku  d s l e ku qi kr h g SA l kUn z. k

c < +ku s i j  v fHkd kj d  v . kqv ksa d h l a[ ; k c < + t kr h g S ft l l s i zHkko h VDDj ksa d h l a[ ; k e sa o f̀)

g ks t kr h g SA

2- v fHkfØ ; k d k r ki &  l ke kU;  v fHkfØ ; kv ksa e sa r ki  c < +ku s l s v fHkfØ ; k d h n j  e sa o f̀)

g ks t kr h g S] D; ksafd  r ki  c < +ku s l s v . kqv ksa d h x fr t  Å t kZ d k e ku  c < + t kr k g SA i z; ksx ksa

} kj k n s[ kk x ; k g S fd  i zfr  10 r ki  o f̀)  l s v fHkfØ ; k d h n j  n ks l s r hu  x qu h r d  g ks t kr h

g SA

3- mRi zsj d  d h mi fLFkfr &  mRi zsj d  d h mi fLFkfr  l s l fØ ;  Å t kZ d k e ku  i fj o fr Zr  g ks

t kr k g SA ft l l s v fHkfØ ; k d h n j  i fj o fr Zr  g ks t kr k g S ft l l s v fHkfØ ; k d h n j  i fj o fr Zr

g ks t kr h g SA / ku kRe d  mRi zsj d  v fHkfØ ; k d h n j  d ks c < +k n sr s g Sa t c fd  _ . kkRe d  mRi zsj d

v fHkfØ ; k n j  e sa o f̀)  g ks t kr h g SA

4- n kc &  x Sl h;  v fHkfØ ; kv ksa e sa n kc  c < +ku s l s v fHkfØ ; k d h n j  c < + t kr h g SA n kc

c < +ku s l s v fHkd kj d  v . kq i kl & i kl  v k t kr s g Sa i zHkko h VDDj ksa d h l a[ ; k c < + t kr h g SA

ft l l s v fHkfØ ; k n j  e sa o f̀)  g ks t kr h g SA

¼b l d s v y ko k i "̀B  { ks= Q y  Hkh fy [ kk t k l d r k g S ½

v Fko k

n sg y h Å t kZ &  l fØ ; r  v . kq d s i kl  t ks l Ei w. kZ Å t kZ g ksr h g S ml s n sg y h Å t kZ d g r s g SaA

n sg y h Å t kZ ; qDr  v . kq r qj Ur  g h mRi kn  l ad wy  v kSj  fQ j  v i ?kfVr  g ksd j  mRi kn  v . kq e sa

c n y  t kr k g SA

n sg y h Å t kZ ¾ v . kq d h fu Eu r e  Å t kZ + l fØ ; . k Å t kZ

l fØ ; . k Å t kZ &  o g  Å t kZ t ks v . kq d ks l fØ ;  d j u s d s fy ,  v ko ’ ; d  g ksr h g S l fØ ; . k

Å t kZ i zkIr  v . kq Å t kZ v o j ks/ k d ks i j  d j  mRi kn  l ad wy  c u kr k g SA

l fØ ; . k Å t kZ = n sg y h Å t kZ &  v . kq d h fu Eu r e  Å t kZ

l fØ ; . k Å t kZ v kSj  n sg y h Å t kZ e sa l ac a/ k &  l fØ ; . k Å t kZ v kSj  n sg y h Å t kZ e sa i j Li j

fu d V d k l ac a/ k g ksr k g S v . kq Å t kZ x zg . k d j  l fØ ; . k Å t kZ i zkIr  d j  y sr k g S t ks ' kh?kz

g h n sg y h Å t kZ e sa c n y  t kr h g SA n sg y h Å t kZ ; qDr  v . kq mRi kn  e sa c n y  t kr k g SA v r %

l afØ ; . k Å t kZ = n sg y h Å t kZ &  v . kq d h fu Eu r e  Å t kZ

n sg y h Å t kZ = l afØ ; . k Å t kZ + v . kq d h fu Eu r e  Å t kZ
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i z’ u  & 17

mRr j  &  y SUFksu kb M l ad qp u  &  y SUi su kb Mksa d s i j e k. kq Ø e kad  d s c < +u s d s l kFk l kFk mu d s

i j e k. kqv ksa , o a v k; u ksa d s v kd kj  e sa d e h g ksr h g S b l s y SUFksu kb M l ad qp u  d g r s g SA

d kj . k &  y SUFksu kb Mksa e sa v ku s o ky k b y sDVªku  OkL; r e  d { k e sa u  t kd j  mi d ks’ k e sa i zo s’ k

d j r k g S Q y r % b y sDVªku  v kSj  u kfHkd  d s e / ;  v kd k̀Z. k c y  e sa o f̀)  g ksr h g S ft l l s i j e k. kq

r Fkk v k; u  l ad qfp r  g ks t kr k g SA

y SUFksu kb M l ad qp u  d s i zHkko  &  y SUFksu kb M l ad qp u  fu Eu  fy f[ kr  d kj d ksa d ks i zHkkfo r

d j r k g SA

1- v k; u  d k v kd kj  % y SUFksu kb Mksa d s v k; u ksa d k v kd kj  Ø e ’ k% d e  g ks t kr k g SA

2- fo | qr  _ . kkRe d r k % Ce(58) l s Lu(71) r d  fo | qr  _ . kkRe d r k Ø e ’ k% v f/ kd

g ksr h g SA

3- v i p ; u  fo Hko  +3 v kDl hd j . k v o LFkk d s fy ,  v i p ; u  fo Hko  Ø e ’ k% –2.48v l s

–2.25v r d  Ce(58) l s Lu(71) r d  v f/ kd  g ksr k t kr k g SA

v Fko k

l aØ e . k r Ro ksa (3D) d s x q. k &

1- mRi zsj d h;  x q. k &  fo fHkUu  j kl k; fu d  v fHkfØ ; kv ksa e sa i z; qDr  g ksu s o ky s mRi szj d

i zk; % l aØ e . k J s. kh o ky s r Ro  v kSj  mu d s ; kSfx d  g ksr s g SaA

l aØ e . k d h mRi zsj . k fØ ; k’ khy r k d s fu Eu  d kj . k g SA

v - e k/ ; fe d  ; kSfx d  d k fu e kZ. k&  l aØ e . k r Ro  i fj o r hZ l a; kst d r k d s d kj . k v LFkk; h

e k/ ; fe d  ; kSfx d  c u k y sr k g S v kSj  b l  i zkj  , d  fu Eu r j  l fØ ; . k Å t kZ o ky k u o hu  i Fk

v fHkfØ ; k d s fy ,  mi y C/ k d j o kr s g SaA

c - i "̀B  { ks= &  l aØ e . k r Ro ksa d k i "̀B  { ks= Q y  v f/ kd  g ksr k g S b l fy ,  l a; kst d r k, as

Lo r a=  v f/ kd  g ks t kr h g SA v r % ; s r Ro  v i u h l r g  i j  v fHkd kj d ksa d ks v f/ k’ kksf"kr  d j

y sr s g SaA ft l l s i "̀B  { ks= Q y  i j  v fHkd kj d ksa d k l kUn z. k c < + t kr k g S Q y Lo : i  fØ ; kRe d

o sx  e sa o f̀+)  g ks t kr h g SA

2- j ax hu  v k; u  &  l aØ e . k r Ro ksa d s (n–1) mi Ø ks’ k v kaf’ kd  Hkj s g ksr s g S b u e sa

mi fLFkr  v k; qfe r  b y sDVªku  n ’̀ ;  i zd k’ k d h Å t kZ d ks v o ’ kksf"kr  d j d s mPp  Å t kZ o ky h

fj Dr   v kfo ZVy  e sa p y s t kr s g SaA l aØ e . k g ks t kr k g S Q y Lo : i  i j ko fr Zr  i zd k’ k l Q sn  u

g ksd j  j ax hu g ksr k g S b l fy ,  l aØ e . k r Ro ksa d s ; kSfx d  v Fko k v k; u  j ax hu  g ksr s g Sa

mn kg j . k % Cu+ = 1s2, 2s2p6, 3s2p6d10, 4s°

Cu++ = 1s2, 2s2p6, 3s2p6d9, 4s°

by sDVªkfu d  foU; kl  l s Li "V g S fd  Cu+ ¼D; wi zl ½ v k; u  e sa l Hkh by sDVªku  ; qfXe r  g S b l fy ,

n ’̀ ;  i zd k’ k d h Å t kZ d ks v i ’ kksf"kr  d j d s b l d s by sDVªku  mRr sft r  u gh gksr s g Sa v FkkZr  l aØ e . k u g h

gksr k gSA Q y Lo: i  i j ko fr Zr  i zd k’ k l Q sn  g ksr k g SA b l fy ,  Cu++ j ax g hu  g ksr k g SA t c fd  Cu++

v k; u  l s , d  by sDVªku  v k; qfXe r  g ksr k g S ; g  n ’̀ ;  i zd k’ k d h Å t kZ d ks v o ’ kksf"kr  d j d s mPp  Å t kZ

Lr j  e sa d wn  t kr k g SA C++ l aØ e . k g ks t kr k gSA Q y Lo: i i  i fj o fr Zr  i zd k’ k l Q sn  u  g ksd j  j ax hu

gksr k g SA b l fy ,  Cu++ v k; u  j ax hu  g ksr k g SA


