
d{kk&12 
fo"k; % jlk;u 'kkL= 

vkn'kZ iz'u i= 
lsV&B 

le; 3 ?kaVs         iw.kkZd % 75 
fu n sZ 'k  % &fu n sZ 'k  % &fu n sZ 'k  % &fu n sZ 'k  % &     

 
1111 ----     lHkh  iz 'u  v fuo k;Z  gS AlHkh  iz 'u  v fuo k;Z  gS AlHkh  iz 'u  v fuo k;Z  gS AlHkh  iz 'u  v fuo k;Z  gS A     

2222 ----     iz 'u  Øek ad  1 ls 4  r d  o Lr q fu "B  r Fkk  , d&, d v ad  o ky s gS A  iz 'u  Øek ad  1 ls 4  r d  o Lr q fu "B  r Fkk  , d&, d v ad  o ky s gS A  iz 'u  Øek ad  1 ls 4  r d  o Lr q fu "B  r Fkk  , d&, d v ad  o ky s gS A  iz 'u  Øek ad  1 ls 4  r d  o Lr q fu "B  r Fkk  , d&, d v ad  o ky s gS A      

3333 ----             iz 'u  Øek ad  5 ls 1 7  r d lHkh iz 'uk sa e sa fo dYi  d k iz ko /kku  g S A iz 'u  Øek ad  5 ls 1 7  r d lHkh iz 'uk sa e sa fo dYi  d k iz ko /kku  g S A iz 'u  Øek ad  5 ls 1 7  r d lHkh iz 'uk sa e sa fo dYi  d k iz ko /kku  g S A iz 'u  Øek ad  5 ls 1 7  r d lHkh iz 'uk sa e sa fo dYi  d k iz ko /kku  g S A     

4444 ----     iz 'u  Øiz 'u  Øiz 'u  Øiz 'u  Ø ----  5 5 5 5  ls 14  r d 4  v ad  v kSj 1 5 l s 17  g sr q  5 v ad  v ko afVr  g S A ls 14  r d 4  v ad  v kSj 1 5 l s 17  g sr q  5 v ad  v ko afVr  g S A ls 14  r d 4  v ad  v kSj 1 5 l s 17  g sr q  5 v ad  v ko afVr  g S A ls 14  r d 4  v ad  v kSj 1 5 l s 17  g sr q  5 v ad  v ko afVr  g S A     

5555 ----     4  v ad ks o k ys iz 'uksa g sr q  ' kCn  lhek  yx Hkx  75  ,o a 5 v adk s d s  f y; s v f /k dr e 4  v ad ks o k ys iz 'uksa g sr q  ' kCn  lhek  yx Hkx  75  ,o a 5 v adk s d s  f y; s v f /k dr e 4  v ad ks o k ys iz 'uksa g sr q  ' kCn  lhek  yx Hkx  75  ,o a 5 v adk s d s  f y; s v f /k dr e 4  v ad ks o k ys iz 'uksa g sr q  ' kCn  lhek  yx Hkx  75  ,o a 5 v adk s d s  f y; s v f /k dr e 

'kCn  lhek  'kCn  lhek  'kCn  lhek  'kCn  lhek  1 0 01 0 01 0 01 0 0  d s yx Hkx  g ksuh  pkfg ;sA   d s yx Hkx  g ksuh  pkfg ;sA   d s yx Hkx  g ksuh  pkfg ;sA   d s yx Hkx  g ksuh  pkfg ;sA      

 
-- - --- - -- --- --- -- - --- - -- --- - --- - -- --- --- -- - --- - -- --- --- -- - --- - -- --- --- -- - --- - -- --- --- -- -- --- --- --  

1. All questions are compulsory  

2. From question no. 1 to 4 are objective in nature and each carry one mark.  

3. There is internal choice in each question from  5 to 17.  

4. 4 marks are alloted from question 5 to 14 and 5 marks alloted from 15 to 

17. 

5. Limit of answers for 4 marks is approxmately 75 words and for 5 marks 

upto 100 words.  

  



iziziziz 0 10 10 10 1 ----     fj Dr L Fk kuk sa dh i wfrZ d hf t ,A fj Dr L Fk kuk sa dh i wfrZ d hf t ,A fj Dr L Fk kuk sa dh i wfrZ d hf t ,A fj Dr L Fk kuk sa dh i wfrZ d hf t ,A     

    Fill in the blanks -    

¼v½ foy; u d h fof 'k"V pkydrk dk  eku ruqrk c <+kus i j- - --- - -- --- --- -- - --- -  gSA 

 On increasing dilution the value of specific conductance of a solution.  

¼c½ dk sykb Mh  fo y; u esa  fo|qr  vi?kV;  f eyk us i j dksy kbMh d.kksa d s 
vo{ksi.k d h f Ø ;k - --- -- - --- - -- --- --- -- - --- - -- --- --  dgykrh gSA 

 Precipitation of colloidal particles on adding an electrolyte in colloidal solution is 
called..................... 

¼l½ ysU Fks ukbM lad q pu  ls rRoksa ds v kdkj- - - --- - -- --- --- -- - --- - -- --- --- -- - --- - -- --- --- -- - --- - - gSA   

 Due to lanthanide contraction the size of element__________________ 

¼n½ xkt j] v ke] iihrk tSls Qy foVkf eu -- --- - -- --- --- -- - --- - ds iz eq [k  L=k sr gSA  

 Carrot, Mango, Ppaya, fruits are main source of vitamin . ............ 

¼b½ ,d  vkn'kZ  fo y; u og g S t ks - --- -- -- --- --- -- - --- - -- -- - --- - -- --- --- -  i kyu djrk gSA  

 The ideal solution obeys .................................... law  

iziziziz 0000 2222 ----     ,d  ok D;  esa m Rrj nhf t;s &,d  ok D;  esa m Rrj nhf t;s &,d  ok D;  esa m Rrj nhf t;s &,d  ok D;  esa m Rrj nhf t;s &     

    Answer in one sentence.  

¼v½ vf Hkf Ø;k  2NH3 →Pt  N2+3H2 dh vf Hkf Ø;k dh  d ksf V f yf [k;s \  

 Write the order of the following reaction  

 2NH3 →Pt N2+3H2 

¼c½ vkW Dlhtu ij ijkcSx uh f dj.k ksa d s iz Hkko  ls f uf eZr xSl d kSu lh gSA 

 Name the gas produced by the effect of ultraviolet rays on oxygen. 

¼l½ cq >s pwus o D yks jhu dh f Ø;k ls izkIr ;kSf xd  dk  uke D;k gS \  

 Name the compound formed by the reaction of slaked lime and chlorine. 

¼n½ ,ehu dh {kkjh; izòfRr ukbVªkstu ijek.kq ij fdlds dkj.k gks rh gS\ 



 Give reason for basic nature of Amine on nitrogen atom.  

¼b½  C6H5NH2 
c

HClNANO
0

2

50 −
+   C6H5N2Cl  vf Hk f Ø;k dk uke D;k gS \  

 C6+H5NH2 
c

HClNaNO
0

2

50 −
+  C6H5N2Cl Mention the name of the reaction.  

iz 0 3iz 0 3iz 0 3iz 0 3 ----     iz R; sd  o Lrq f u"B iz ' u  esa f n;s x; s fo dY ik sa esa ; s lg h mRrj  pq udj iz R; sd  o Lrq f u"B iz ' u  esa f n;s x; s fo dY ik sa esa ; s lg h mRrj  pq udj iz R; sd  o Lrq f u"B iz ' u  esa f n;s x; s fo dY ik sa esa ; s lg h mRrj  pq udj iz R; sd  o Lrq f u"B iz ' u  esa f n;s x; s fo dY ik sa esa ; s lg h mRrj  pq udj 
f yf [k; s &f yf [k; s &f yf [k; s &f yf [k; s &     

 Write the correct answer from the given options provided in every 
objective type questions.  

¼v½ gkQe su e LVMZ  vkW ; y vf Hkf Ø ;k esa cuus okys ink FkZ  dk uke D;k gS \  

 ¼1½ ,f ydy vkb lks Fk k;k s  lk; usV   ¼2½ ,yf dy lk; ukb M 

 ¼3½ ,f Ydy vkblks lk ; uk bM   ¼4½ ,f Fky ,e hu -  

 Write the name of the substance formed in HOffman mustared oil 
reaction.  

 (a) Alkyl isothio cyanate   (ii) Alkyl cyanide  

 (c) Akyl iso cyanide    (vi) Ethyl Amine  

¼c½¼c½¼c½¼c½     l sdj hu gS &l sdj hu gS &l sdj hu gS &l sdj hu gS &     

 ¼1½ ifjj{kd     ¼2½ f eBkl iSnk d jus okyk i nkFkZ  

 ¼3½ iz 'kkUrd    ¼4½ nnZ  fuokjd  

(B) Saccharin is -  

 (i) Preservative    (ii) Sweeting Substance  

 (iii) Trangquiliger    (iv) Analgesic  

¼ l½¼ l½¼ l½¼ l½     ouL ifr rsy ds gkbMª kst uhdj .k esa ouL ifr rsy ds gkbMª kst uhdj .k esa ouL ifr rsy ds gkbMª kst uhdj .k esa ouL ifr rsy ds gkbMª kst uhdj .k esa d kSu l k mRi z sjd  iz ;d kSu l k mRi z sjd  iz ;d kSu l k mRi z sjd  iz ;d kSu l k mRi z sjd  iz ; q D r gk srk gSAq D r gk srk gSAq D r gk srk gSAq D r gk srk gSA     

 (i)   Ni     (ii) Fe 



 (iii)  Mo    (vi)  V 

 For hydrogenation of vegetable oil which catalys is used  

 (i)   Ni     (ii) Fe 

 (iii)  Mo    (vi)  V 

¼n½¼n½¼n½¼n½     nzo foj ks/ kh l kW ynzo foj ks/ kh l kW ynzo foj ks/ kh l kW ynzo foj ks/ kh l kW y  d s L Fkkf ; Ro  d k d kj. k g ksr k g SA d s L Fkkf ; Ro  d k d kj. k g ksr k g SA d s L Fkkf ; Ro  d k d kj. k g ksr k g SA d s L Fkkf ; Ro  d k d kj. k g ksr k g SA     

 ¼i½  c zkm uh  xf r    ¼ii ½ fVaMy i z Hkko  

 ¼iii ½ fo |qr vko s'k    ¼vi½  c zkm uh xfr rFkk  fo |+qr vko s'k - 

(D) Reason for stability of lyophobic Solution is  

 (i)   Browni Movement   (ii) Tyndall effect  

 (iii)  Electric    (vi)  Brownian movement & Electric Charge 

¼b½¼b½¼b½¼b½     j {k h  dk sykb M dh rjg  d k;Z  d jus o ky k l kW yj {k h  dk sykb M dh rjg  d k;Z  d jus o ky k l kW yj {k h  dk sykb M dh rjg  d k;Z  d jus o ky k l kW yj {k h  dk sykb M dh rjg  d k;Z  d jus o ky k l kW y     gSgSgSgS AAAA     

 ¼i½  As2S3    ¼ii ½ ftysfVu 

 ¼iii ½ Au    ¼vi½  Fe(OH)3 

 Sol which can act like a protective colloid- 

 ¼i½  As2S3    ¼ii ½ Gelatin  

 ¼iii ½ Au    ¼vi½  Fe(OH)3 

iz 0iz 0iz 0iz 0 4444 ----     L raHk  * * v* *  ds f y, L raH k * * c* *  ls pq udj  l gh tk sM +h cukbZ ,A  L raHk  * * v* *  ds f y, L raH k * * c* *  ls pq udj  l gh tk sM +h cukbZ ,A  L raHk  * * v* *  ds f y, L raH k * * c* *  ls pq udj  l gh tk sM +h cukbZ ,A  L raHk  * * v* *  ds f y, L raH k * * c* *  ls pq udj  l gh tk sM +h cukbZ ,A      

 * * v* ** * v* ** * v* ** * v* *         * * c *** * c *** * c *** * c **     
(a) NaCl (i) 8% 8 leU c ;  la[;k  

(b) AgCl (ii)  dBk sjre Bksl 

(c) CsCl (iii) vLV Qyd h;  T ;kfefr 

(d) AgNO3 (iv) Qszads y nks" k 



(e) ghjk   (v) yq uj dkW fLVd 

  (vi) vjl led j.khf erh;  nks"k  

   v)Z pk yd  
Make the correct pair from column "A" choosing from column "B" 

(a) NaCl (i) 8%8 Coordination No.  

(b) AgCl (ii)  Very hard solid  

(c) CsCl (iii) Octahedral Geometry 

(d) AgNO3 (iv) Frankel defect  

(e) Diamond  (v) Lunar Castic  

  (vi) Non stoichiometric defect 

   Semi conductor  

iz 0iz 0iz 0iz 0 5555 ----     izk sVh u ds pkj eg Roiw. kZ  mi ;k sx  f yf [k;s izk sVh u ds pkj eg Roiw. kZ  mi ;k sx  f yf [k;s izk sVh u ds pkj eg Roiw. kZ  mi ;k sx  f yf [k;s izk sVh u ds pkj eg Roiw. kZ  mi ;k sx  f yf [k;s \\\\     

    Write four important uses of protein? 

v F kok ¼v F kok ¼v F kok ¼v F kok ¼OR½½½½     

 foVk feu D;k gk srs gS \ f dU gh rhu foVkfeuksa dh deh  ls gksu s okys jks xk s sa 
dk  uke f yf [k, \  

 What are vitamins ? Mention diseases caused by dificiency of three 
vitamins.  

iz 0 6iz 0 6iz 0 6iz 0 6 ----     f uEuf yf [kr f uEuf yf [kr f uEuf yf [kr f uEuf yf [kr ij l af {k Ir f VI if .k ;k Wa f yf [k,ij l af {k Ir f VI if .k ;k Wa f yf [k,ij l af {k Ir f VI if .k ;k Wa f yf [k,ij l af {k Ir f VI if .k ;k Wa f yf [k, sasa sasa     

    ¼i½ ukxkt qZ u    ¼ii ½ dh V&i zfr d "khZ  

Write short notes on the following  

 (i) Nagarjuna   (ii) Insect Repellent  

v F kok ¼v F kok ¼v F kok ¼v F kok ¼OR½½½½     



 f uEuf yf [kr ij l af {k Ir f VI if .k ; kWa f yf [k, f uEuf yf [kr ij l af {k Ir f VI if .k ; kWa f yf [k, f uEuf yf [kr ij l af {k Ir f VI if .k ; kWa f yf [k, f uEuf yf [kr ij l af {k Ir f VI if .k ; kWa f yf [k, \\\\     

    (i) iwfrZjks/kh         (ii)  lQsn ewlyh     

 Write Short notes on the following? 

 (i) Antiseptic  (ii) Safad Musali 

iziziziz 0 70 70 70 7     vf Hkf Ø;k  ds v)Z  vk ;q  dky ls D;k le>rs g ks\  fl) d hf t;s f d iz Fke 
dk sVh dh vf Hkf Ø;k  d s f y,  v )Z  v k;q  dk y vf Hkdk jd d h izkajf Hk d 
lkU nzrk i j f uHkZj ugha djrhA  

  What do you understand by Half life period of the reaction prove that 
half life period is independent of the initial concentration for the first 
order reaction.  

v F kok ¼v F kok ¼v F kok ¼v F kok ¼OR½½½½     

 vf Hkf Ø;k  dh  nj ls D;k rkRi;Z  gS \  bls iz Hkkfo r djus o kys dksbZ  rhu 
dk jd  f yf [k, \  

 What do you understand by rate of reaction write down three factors 
affecting rate of reaction. 

iiii z 0 8z 0 8z 0 8z 0 8 rk Ecs dh  u kb f Vª d v Ey  d s fof H kU u rk Ecs dh  u kb f Vª d v Ey  d s fof H kU u rk Ecs dh  u kb f Vª d v Ey  d s fof H kU u rk Ecs dh  u kb f Vª d v Ey  d s fof H kU u l kU nz .k kssa a d s lkF k g ksu s ok yh l kU nz .k kssa a d s lkF k g ksu s ok yh l kU nz .k kssa a d s lkF k g ksu s ok yh l kU nz .k kssa a d s lkF k g ksu s ok yh 
j k lk; f ud vf Hkf Ø ;kv k sa d s lehd j.k f yf [ k;s j k lk; f ud vf Hkf Ø ;kv k sa d s lehd j.k f yf [ k;s j k lk; f ud vf Hkf Ø ;kv k sa d s lehd j.k f yf [ k;s j k lk; f ud vf Hkf Ø ;kv k sa d s lehd j.k f yf [ k;s \\\\     

    Write the chemical reaction of copper with different concentration of 
nitric acid.  

v F kok ¼v F kok ¼v F kok ¼v F kok ¼OR½½½½     

 ,Y ;wf ef u; e dh pkj f eJ /kkrq ,a] laxBu o  mi;ksx lf g r f yf[k, A  

 Write four alloys of aluminium with composition and uses.  

iz 0 9iz 0 9iz 0 9iz 0 9 ----     dk j. k cr kb;sdk j. k cr kb;sdk j. k cr kb;sdk j. k cr kb;s &&&&     

 ¼i½ ukbVªk stu i s.Vkg sykb M ugha cukrk tcf d Qk LQks jl cukrk  gS   

 ¼ii ½ H2o  dh  r q yu k esa  H2s  iz c y v i pk;d gS  \ 

 Give reasons 



 (i) Nitrogen does not forms pentahalide where as phosphorus does. 

 (ii) H2S is strong reducing agent as compare to H2O 

v Fko k ¼v Fko k ¼v Fko k ¼v Fko k ¼OR½½½½     

 Dyk s jh u  }kjk Qwyksa dk  fo jatu  L Fkk;h  gksr k gS A tc f d lYQ j Mkb Z v kW Dlkb M 
}kjk v LFkk;h gk sr k gS A D;ks a \ 

 Bleaching of flowers by chlorine is permanent while bleaching by 
sulphurdioxide is temporary why ? 

iz 0 10iz 0 10iz 0 10iz 0 10 ----     tstststs u k u  m Rd `" V  xSl g S]  f Qj  H k h  ;k Sf xd  cukr h  gS  D;k sa u k u  m Rd `" V  xSl g S]  f Qj  H k h  ;k Sf xd  cukr h  gS  D;k sa u k u  m Rd `" V  xSl g S]  f Qj  H k h  ;k Sf xd  cukr h  gS  D;k sa u k u  m Rd `" V  xSl g S]  f Qj  H k h  ;k Sf xd  cukr h  gS  D;k sa \\\\  blds  blds  blds  blds n ks n ks n ks n ks 
;kSf xd k s d s lajpu k lw=  n'kk Z b;sA ;kSf xd k s d s lajpu k lw=  n'kk Z b;sA ;kSf xd k s d s lajpu k lw=  n'kk Z b;sA ;kSf xd k s d s lajpu k lw=  n'kk Z b;sA     

    Xenon is a noble gas, then also it forms compound why? Give structure 
of any two compounds 

vFkok ¼OR½ 

    D yk sj hu] c zk sehu r Fk k v k;k sMhu d h r q yuk f uEu f c U nq vk sa ij  dh f t,&D yk sj hu] c zk sehu r Fk k v k;k sMhu d h r q yuk f uEu f c U nq vk sa ij  dh f t,&D yk sj hu] c zk sehu r Fk k v k;k sMhu d h r q yuk f uEu f c U nq vk sa ij  dh f t,&D yk sj hu] c zk sehu r Fk k v k;k sMhu d h r q yuk f uEu f c U nq vk sa ij  dh f t,&     

    ¼i½ HkkSfrd  voLFk k   ¼ii ½ fo|qr _.kkRed rk  

 ¼iii ½ fojatu xq .k   ¼iv½ vkW Dlhdk jd-  

 Compare chlorine, Bromine and Iodine on the following points.  

 (i) Physical state   (ii) Electro negativity  

 (ii) Bleaching Property  (vi) Oxidation property  

iz 0 11iz 0 11iz 0 11iz 0 11 ----     f uEu ds f uEu ds f uEu ds f uEu ds IUPAC u ke fyf[k ; su ke fyf[k ; su ke fyf[k ; su ke fyf[k ; s ----     

 (i) K4 [Fe(CN)6]  (ii) [Ni (CO)4]  

 (iii) [Ag (NH 3)2]Cl  (vi) Na2 [Ni (EDTA)] 

 Write IUPAC name of the following  

 (i) K4 [Fe(CN)6]  (ii) [Ni (CO)4]  

 (iii) [Ag (NH 3)2]Cl  (vi) Na2 [Ni (EDTA)] 



v F kok ¼v F kok ¼v F kok ¼v F kok ¼OR½½½½     

 ouZj d s mi lg la;ks t drk fo)kUr ds ewyHkwr vf Hk x` gh r D;k  gS \  

 What are the main postulates of Warner's coordination theory .  

iz 0iz 0iz 0iz 0 12121212 ----     D;k gk srk g S t c &D;k gk srk g S t c &D;k gk srk g S t c &D;k gk srk g S t c &     

 ¼i½ lw;Z  iz d k'k  esa csathu]  D yks jhu ls vf Hkf Ø;k djrk gSA   

 ¼ii ½ MkbZ ,f Fky b Z Fkj d ks ,ywf e uk d s lkFk 3 60 0
c ij xeZ  djrs gSA  

 ¼iii ½ Dyks jk sQkeZ ]  ukb f Vªd vEy d s lk Fk f Ø ;k djr k gSA   

 ¼iv½ 'kq "d bZ Fkj dh mifLFkfr esa esf Fk y vk;k sMk bM d ks lksf M; e ds  
  lkFk  xeZ  djrs gSA   

 What happens When -  

 (i) Benzene reacts with chlorine in presence of sun light -  

 (ii) When diethyl ether is heated 3600c with alumina - 

 (iii)  Chloroform reacts with nitric aeid -  

 (iv) Methyl Iodide in heated With Sodium in presence of dry ether .  

                vFko k ¼or½ 

    f uEu vf H kf Ø;kvk sa d sf uEu vf H kf Ø;kvk sa d sf uEu vf H kf Ø;kvk sa d sf uEu vf H kf Ø;kvk sa d s  j k lk; f ud le hdj .k n hf t ,A  j k lk; f ud le hdj .k n hf t ,A  j k lk; f ud le hdj .k n hf t ,A  j k lk; f ud le hdj .k n hf t ,A     

 ¼i½ gq UlMhdj vf Hkf Ø ;k  

 ¼ii ½ dk f cZ y ,ehu  vf Hkf Ø;k   

 ¼iii ½ if dZ u vf HkfØ ;k  

 ¼iv½ gSyks Qk eZ  ;k vk ; Mk s QkeZ  vf Hkf Ø;k 

 Write the chemical reaction of the following  -   

 (i) Hunsdiecker Reaction  

 (ii)  Carbyl amine Reaction  



 (iii) Parkin's Reaction 

 (iv) Haloform or iodoform Reaction   

iziziziz ---- 13131313 ----     ' k hjs } kjk  ,f Fk y vYd k sg y cuk us d h fo f /k d k o.kZ u f uEu ' k hjs } kjk  ,f Fk y vYd k sg y cuk us d h fo f /k d k o.kZ u f uEu ' k hjs } kjk  ,f Fk y vYd k sg y cuk us d h fo f /k d k o.kZ u f uEu ' k hjs } kjk  ,f Fk y vYd k sg y cuk us d h fo f /k d k o.kZ u f uEu     f cU nq vk sa f cU nq vk sa f cU nq vk sa f cU nq vk sa 
ds vk/ kkj ij  d hf t, &ds vk/ kkj ij  d hf t, &ds vk/ kkj ij  d hf t, &ds vk/ kkj ij  d hf t, &     

 ¼i½ ok'k cukuk                ¼ii ½ ok'k dk vklou 

 Describe the method of preparation of elhyl alcohol by molosses on the following 
 points .  

 (i) Preparation of  Wash  

 (ii) Distillation of Wash  

                 vFkok ¼or½ 

 iz ;ksx'kk yk es a Mkb Z ,f Fky bZ Fkj cuk us  d h fof y; Elu dh  lrr~  
 bZ Fkjhd j.k fof /k dk fo.k Z u f uEu f cU nq vk sa ij dh f t,A  ¼i½ ukekaf d r f p= 
 ¼ii ½ lehdj.k ¼iii ½ fof/kA  

 Describe the Laboratory method of preparation of diethyl ether by Williamson  
 continuous etherification on the following points .  

 (i) Lebelled diagram  

 (ii) Equation  

 (iii) Method  

iziziziz ---- 14141414 ----     f uEu dk s dSls izk I r d jk sx s ¼dso y lehd j. k½f uEu dk s dSls izk I r d jk sx s ¼dso y lehd j. k½f uEu dk s dSls izk I r d jk sx s ¼dso y lehd j. k½f uEu dk s dSls izk I r d jk sx s ¼dso y lehd j. k½     

 ¼i½ dSf Yl; e ,lhVsV ls ,flVSf Y Mg kbM 

 ¼ii ½ ,flf Vy D yksjkbM ls  ,lhVksu 

 ¼iii ½ QkesZ f YMgk bM ls ;w jks Vªksihu  

 ¼iv½ ,flf Vd  vEy ls ,flf Vd  ,ugk bMªkbM 

 How Will you obtained the following  (Only reaetion) 

 (i) Acetaldehyde from calcium acetate 



 (ii)  Aceton from Acetyl Chloride  

 (iii) Urotropine from formaldehyde  

 (iv) Acetic anhydride from acetic acid  

          vFkok ¼or½ 

 f uEu ifjo rZ u d Sls dj k sx s &f uEu ifjo rZ u d Sls dj k sx s &f uEu ifjo rZ u d Sls dj k sx s &f uEu ifjo rZ u d Sls dj k sx s &     

 ¼i½ ,flVSf Y MgkbM ls Qk eZ f Y MgkbM 

 ¼ii ½ QkeZ f YMgk bM ls , flVSf Y MgkbM 

 How Will you convert the following  

 (i) Acetaldehyde to formaldehyde 

 (ii) Formaldehyde to Acetaldehydle. 

 

iz - 15 x syo sf udx syo sf udx syo sf udx syo sf ud  lsy  d k  uke ka lsy  d k  uke ka lsy  d k  uke ka lsy  d k  uke ka f d r f p=  cu kdj  m lesa g k sus o k yh f d r f p=  cu kdj  m lesa g k sus o k yh f d r f p=  cu kdj  m lesa g k sus o k yh f d r f p=  cu kdj  m lesa g k sus o k yh vf H k f Ø;kvksa vf H k f Ø;kvksa vf H k f Ø;kvksa vf H k f Ø;kvksa 
dk s le>k b;s dk s le>k b;s dk s le>k b;s dk s le>k b;s \\\\  

 Draw a labelled diagram of Galvanic cell and explain its reaction . 

vF kok ¼vF kok ¼vF kok ¼vF kok ¼or½½½½     

 la{k k j.k l s D;k le >rs gks \  bls iz Hkkf or djus okys rhu dkjdksa d k 
o.kZ u d hft , \  

 What is corrosion? Describe three factors affecting it. 

iz - 16-  ysU Fksu k bM ,o a ,D VhukbM esa ikWap var j f yf [k ;sA  

 Write five differences between lanthanides and Actinides. 

vFkok ¼or½ 

 laØe.k rRo f dU gs dgrs gSa \  budks f druh  Jsf .k;ks a es a ckaVk  x;k gS  \  
 iz Fke Js.kh ds rRok sa d s uke Øe c) f yf [k;sA  



 What are transitional elements they are divided in to how many series ? 
 Write the name of elements of first transitional series . 

iziziziz ---- 17171717 ----  ijkl j.k nkc D;k g S \  i jklj.k nk c Kk r djus d h cd Z ys vkSj g kVZ y sa 
 fof /k  dk  o.kZ u f df t;s \  

 What is osmotic pressure? Describe Berkeley & Hartley's Process for 
 Determine the Osmotic pressure. 

vF kok ¼vF kok ¼vF kok ¼vF kok ¼or½½½½     

 foy; u dh  ifjHkk "kk  nhf t ;s ,oa fof Hk U u iz dkj ds  fo f y; uk sa dk o.kZ u 
 dh f t;s \  

 Define solution and describe several types of solution. 



d {k k& 12d {k k& 12d {k k& 12d {k k& 12     
fo "k ;&jlk ;u ' k kL=fo "k ;&jlk ;u ' k kL=fo "k ;&jlk ;u ' k kL=fo "k ;&jlk ;u ' k kL=     

vk n' kZ mR rjvk n' kZ mR rjvk n' kZ mR rjvk n' kZ mR rj     
¼ lsV &ch ½¼ lsV &ch ½¼ lsV &ch ½¼ lsV &ch ½     

f jDr LFkk uksa dh  iwfrZ  %&  f jDr LFkk uksa dh  iwfrZ  %&  f jDr LFkk uksa dh  iwfrZ  %&  f jDr LFkk uksa dh  iwfrZ  %&      
m Rr j 1m Rr j 1m Rr j 1m Rr j 1     ¼v ½ ?k Vrk   

 ¼c ½ LdUnu   
 ¼l½ ?k Vrs tk rs g SA  
 ¼n½ fo Vkfeu AA   
 ¼b ½ jkm YV dk  f u; e A 
[ uksV  %&  lHkh  lgh  m Rr j  fy[k us i juksV  %&  lHkh  lgh  m Rr j  fy[k us i juksV  %&  lHkh  lgh  m Rr j  fy[k us i juksV  %&  lHkh  lgh  m Rr j  fy[k us i j  1$1 $ 1$1 $ 1$1 $ 1$1 $ 1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A] 

, d o k D;  e sa m Rr j % &, d o k D;  e sa m Rr j % &, d o k D;  e sa m Rr j % &, d o k D;  e sa m Rr j % &     
m Rr j 2  m Rr j 2  m Rr j 2  m Rr j 2  ¼v ½ ; g v fHk fØ;k  'k wU;  dsk fV dh  v fHk f Ø;k  gSA   

 ¼c ½ vkstksu xSl fufe Zr g ksrh  gSA  
 ¼l½ fo jatd pw.k Z  ¼Cyh f pax i km Mj½ gSA  
 ¼n½ ukb Vªkstu i j , dk dh  b ysDV ªkW u ;qX e dh  m i fLFk fr  ds dkj.k  { kkjh; 

i zo `fRr gksrh  gSA   
 ¼b ½ Mkb , stk suh dj.k  gSA  
[ uksV  %&  lHkh  lgh  m Rr j  fy[k us i j 1$1 $uksV  %&  lHkh  lgh  m Rr j  fy[k us i j 1$1 $uksV  %&  lHkh  lgh  m Rr j  fy[k us i j 1$1 $uksV  %&  lHkh  lgh  m Rr j  fy[k us i j 1$1 $ 1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A] 

o Lrq fu" B  ds m Rr j  %&o Lrq fu" B  ds m Rr j  %&o Lrq fu" B  ds m Rr j  %&o Lrq fu" B  ds m Rr j  %&     
m Rr j 3m Rr j 3m Rr j 3m Rr j 3     ¼v ½ ,sf Ydy vk b lks FkkW ;ks lk ; usV  

 ¼c ½  feB kl i Sn k  dju s o k yk  i nk FkZ   
 ¼l½  Ni 

 ¼n½  c zkm uh xfr rFkk  fo |qr vk os'k   
 ¼b ½  ftysfVu  
[ uksV  %&uksV  %&uksV  %&uksV  %&  lHkh  lgh  m Rr j  fy[k us i j 1$1 $ lHkh  lgh  m Rr j  fy[k us i j 1$1 $ lHkh  lgh  m Rr j  fy[k us i j 1$1 $ lHkh  lgh  m Rr j  fy[k us i j 1$1 $ 1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A] 

lgh  tk sfM+;k  %&  lgh  tk sfM+;k  %&  lgh  tk sfM+;k  %&  lgh  tk sfM+;k  %&      
m Rr j 4m Rr j 4m Rr j 4m Rr j 4  ¼a½  NaCl    ¼iii ½ v " VQydh ;  T;k fefr  

 ¼c ½ AgCl     ¼iv½ Qz Uds y nks"k   
 ¼n½ CsCl    ¼i½ 8%8 leUo ;  la[;k   

 ¼b ½ AgNO3   ¼v½ yq uj dkW fLVd 
 ¼b ½ gh jk     ¼ii ½ dBksjre B ksl 
[ uksV  %&  lHkhuksV  %&  lHkhuksV  %&  lHkhuksV  %&  lHkh  lgh  m Rr j  fy[k us i j  1$1 $ lgh  m Rr j  fy[k us i j  1$1 $ lgh  m Rr j  fy[k us i j  1$1 $ lgh  m Rr j  fy[k us i j  1$1 $ 1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A1$1$1  vad  i zk Ir gksax s A] 



m Rr j 5  i zksVh u ds m i ;ksx  %&  m Rr j 5  i zksVh u ds m i ;ksx  %&  m Rr j 5  i zksVh u ds m i ;ksx  %&  m Rr j 5  i zksVh u ds m i ;ksx  %&      

¼1 ½¼1 ½¼1 ½¼1 ½     Hkkstu  d s vko '; d ?k Vd  d s :i  esa % &Hkkstu  d s vko '; d ?k Vd  d s :i  esa % &Hkkstu  d s vko '; d ?k Vd  d s :i  esa % &Hkkstu  d s vko '; d ?k Vd  d s :i  esa % &  izksVh u tho /k kfj;ksa ds Hkkstu dk  
vko '; d ?k Vd gS tks ekWl] e Nyh ]  nw/k ] iuhj] lCth ] Qy] v uk t] , oa 
nk ys vk fn [kk | i nk FkksZ  eas  i k;k  tkrk  gSA  

¼2 ½¼2 ½¼2 ½¼2 ½     , se h uks v E yksa d s fue kZ .k  e sa % &, se h uks v E yksa d s fue kZ .k  e sa % &, se h uks v E yksa d s fue kZ .k  e sa % &, se h uks v E yksa d s fue kZ .k  e sa % & vkS"k f/k ;ka rF kk  v U;  i z;ksxks ds fy,  i z;qDr 
,se h uks vEy  i zksVh u  ls  c uk;s tk rs g SA  

¼3 ½¼3 ½¼3 ½¼3 ½     ,,,, UUUU tk b e  ds :i  e sa % &tk b e  ds :i  e sa % &tk b e  ds :i  e sa % &tk b e  ds :i  e sa % &  fofHk Uu fd.o u v fHk fØ;k vksa esa i z; q Dr gk sus o k ys 
, Utkb e  Hkh  i zksVh uksa ls  i zk Ir gksrs gSA  

¼4 ½¼4 ½¼4 ½¼4 ½     i z fr  o k;j li z fr  o k;j li z fr  o k;j li z fr  o k;j l  d s : d s : d s : d s : i  e sa % &i  e sa % &i  e sa % &i  e sa % &  ok ;jl 'k jhj esa vusd jksx m Ri Uu djrs g SA 
pspd] b UD yq, atk  vk fn ds o k; jl i zk sVh u gSA  b Ug sa fo dr̀ dj nsus ls ;s 
jksx u gha gksrs gSA  

[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m i ;ksx  fy[k us i j  1  vad  i zk Ir gksxkaA  i z R;sd lgh  m i ;ksx  fy[k us i j  1  vad  i zk Ir gksxkaA  i z R;sd lgh  m i ;ksx  fy[k us i j  1  vad  i zk Ir gksxkaA  i z R;sd lgh  m i ;ksx  fy[k us i j  1  vad  i zk Ir gksxkaA  ] 

v Fko kv Fko kv Fko kv Fko k     

fo Vk feu %&fo Vk feu %&fo Vk feu %&fo Vk feu %&  fo Vkfe u os dk c Zfud ;kSfxd g S tks 'kjh j dh  fofHk U u tSfo d fØ;k vksa 
dks lq pk : :i  l s py k us ds  fy,  lw{e  ek =k  e sa  vko '; d g ksrs g SA  

    fo Vk feu fo Vk feu fo Vk feu fo Vk feu     deh  tfur  jk sx  deh  tfur  jk sx  deh  tfur  jk sx  deh  tfur  jk sx      

1- fo Vkfeu A  jrkSa?kh] 'kkjh fjd o `f} dk  :duk      
¼jsfVukW y½ vksj jksxksa ds fy,  i zfrjks/k d {k er k  dk 
 de g ksuk  A   

2- fo Vkfeu B 
 dkW Ei ysDl  
 ¼i½ fo Vkfeu B1  csjh ] c sjh ] c ng teh  
  ¼Fkk ; fe u½  

 ¼ii ½ fo Vkfeu B2  isyk xzk ]  th Hk  dM+o h  yxuk ] gksBks dk  QVuk   
     ¼f jc k s¶ysfoau½ 

 ¼iii ½ fo Vkfeu B6    Luk ;q  ra= esa  xM+c M+ 'k jh j dh  ekali sf'k ;k sa esa  , sBu  

  ¼i k ;jh MkWDlh u½   



 ¼ii ½ fo Vkfeu B12  v R;k f/k d jD r dh  deh  ;k  ,su h fue;k ] 'kjhj  
 ¼lk b uks dksc k yfe u½  dh  o ` f}  :duk   

      
 
3- fo Vkfeu C   Ldo hZ ] ik ; fj; k] , su h ft;k] tksM+ks esa  n nZ ] 

¼, Ldk fc Z d v Ey½  gfM~ M;ksa dk  de tks j g ksuk A   

4- fo Vkfeu D   fjdsV ~l]  nk Wr ks o  g fM~M;ksa dh  fo d` fr  
 ¼dsfYl Qs jk y½ 

5- fo Vkfeu E   i z tuu {k erk  esa deh ] i sf'k ;ksa es a f 'k f Fk yrk   
 ¼VksdksQsjk y½ 

6 fo Vkfeu K   jDr dk  Fk Ddk  u teus nsuk   
 ¼Qk b yksfDo uksu ½ 
[ uksV  % &  uksV  % &  uksV  % &  uksV  % &  f o Vk fe u dh i f jHkk "kk  i j  1  v ad  o  dksb Z  rh u  lg h  fo Vkfe u  fy[k u s i j  3 f o Vk fe u dh i f jHkk "kk  i j  1  v ad  o  dksb Z  rh u  lg h  fo Vkfe u  fy[k u s i j  3 f o Vk fe u dh i f jHkk "kk  i j  1  v ad  o  dksb Z  rh u  lg h  fo Vkfe u  fy[k u s i j  3 f o Vk fe u dh i f jHkk "kk  i j  1  v ad  o  dksb Z  rh u  lg h  fo Vkfe u  fy[k u s i j  3 

vad i zk Ir g ksax sAvad i zk Ir g ksax sAvad i zk Ir g ksax sAvad i zk Ir g ksax sA] 

m Rr j 6m Rr j 6m Rr j 6m Rr j 6     uk xk tqZ u &uk xk tqZ u &uk xk tqZ u &uk xk tqZ u &  vki  , d lq iz fl} jlk ; u 'kkL=h  FksA  vk i dk  tUe jk ;i qj 
ftys ds c k yq dk  xkWo  esa gq vk  Fkk A  m Ugksau s **gh u  /kkrq vksa**  ls  L o .kZ  i zk Ir 
djus dh  f o f/k  dk  i z;kl fd;k  FkkA  **jl g` n; ** uked xz UFk  esa mldk 
m Yys[k  gSA  vki us i kjs dh  HkLe Hkh  c ukb Z A vki  egk u n'kZ fud Hkh  Fk sA 
vki dks u yank  fo 'o  fo |k y; dk  dq yi fr Hkh  cuk;k x;k  Fkk A d̀" .kk unh 
i j c uk  i q y , oa c ka/k  uk xk tqZ u lk x j vk i dh Le` fr esa  c uk ;k  x;k  Fkk A   

 2222 ----     dh V&i z fr d"khZ  %&dh V&i z fr d"khZ  %&dh V&i z fr d"khZ  %&dh V&i z fr d"khZ  %&  dhVk sa dks ekju s dh  vi s{kk  m Ug sa i z frdf"kZr dju k  
v f/k d lqjf{kr o  vklk u  gSA  b lls euq " ;ksa dk  dh V ksa ls  c pko  laE Hko  gSA 
i kS/k ksa dks Hkh  c pk;k  tk ldrk  gSA i z eq[k  dh V i z frd"kh Z  gSA  & 
esVk &Msf YQu] Mk b esfFk y&FkSysV   

[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sAi z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sAi z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sAi z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sA] 

v Fko kv Fko kv Fko kv Fko k     

 ¼¼¼¼i½½½½     i wi wi wi w f rf rf rf r ZZ ZZ jks/k h  % &jks/k h  % &jks/k h  % &jks/k h  % & laØe.k  dks nwj d ju s o k yk  lk /k u tks Ro pk  o  ?kko  i j 
lh /kk  yxk ;k  tk  ldrk  gSA vkSj lrg dks dh Vk .kqjks/kh  cuk rk  g S] i wfrZjks/kh 
dgykrk  gSA ;g ,slk  dkjd gSa tks Ro pk  dks uq dlk u ugha igqWpkr kA mnk 
gj.k  fMV kW y]  lso ykW u vk fnA   



 ¼¼¼¼ii½½½½     l Qsn  ewl yh  % &l Qsn  ewl yh  % &l Qsn  ewl yh  % &l Qsn  ewl yh  % & lk ekU;  uk e dq ykbZ ]  o k uLi frd uk e  Dyksjks Qk b Ve 
c ksfjfo fy; e] vkS"kksf /k  Hkk x&tM+s m i ;ksx  

 ¼1½ lk ek U;  detksjh  nwj djuk   
 ¼2½ ySfxd {k e rk vksa e sa  o `f }  
 ¼3½ xfB ;k  dk  m ipkj  
[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sAi z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sAi z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sAi z R;sd lgh  m Rr j i j  2  vad  i zk Ir gk sax sA] 
 

m Rr j & 7m Rr j & 7m Rr j & 7m Rr j & 7  o g le;  f tlds varxZr fØ; k dkjd dh  lk anzrk  b ldh ewy lkanzr k  dh 
vk /kh jg  tkrh gS] mls v fHk fØ;k dk  v }Z &vk;q  dk y dgrs gSA b ls t1/2 ls 
i znf 'kZr  djrs  gSA   

 
  
 m i;qZD r lehjd.k  esa lak nzrk  ok yk  dksb Z  i n ugha gS] b lfy;s b lls i z dV 

gskr k  gS fd vfHkfØ;k  ds fuf'pr va'k  tSls vk /kh  v fHk fØ;k  lai Uu g sk us ls 
yxk  le ;  i zk jafHk d lkanzrk  i j fu HkZj ugha d jrk  gSA   

[ uksV  % &  uksV  % &  uksV  % &  uksV  % &  v )Z  vk ;q dky  dh  i fjHkk "kk  fy[ku s i j  1 vad  o  le h dj .k  iv )Z  vk ;q dky  dh  i fjHkk "kk  fy[ku s i j  1 vad  o  le h dj .k  iv )Z  vk ;q dky  dh  i fjHkk "kk  fy[ku s i j  1 vad  o  le h dj .k  iv )Z  vk ;q dky  dh  i fjHkk "kk  fy[ku s i j  1 vad  o  le h dj .k  i j  3 vad j  3 vad j  3 vad j  3 vad 
i zkI r g ksax sAi zkI r g ksax sAi zkI r g ksax sAi zkI r g ksax sA] 

 
v Fko kv Fko kv Fko kv Fko k     

 i zfr  b dkb Z  le;  varjk y esa  fØ; k dkjh  ;k  mRik n lkanzrk  esa gksus  o k ys 
i fjo r Z u dks vf Hk fØ;k n j dg rs g SA  

v fHkfØ;k  nj = 
t

x

∆
∆  

 x∆ = fØ;k dkjh  dh  lkanzrk  esa i fjo rZ u  
 t = i fjo rZ u easa  yxk  l e;   
 fdlh  v fHk f Ø;k  dh  nj fuEufyf[ kr dkjdk sa  ls  i z Hkkfo r g ksrh  gS &  



¼¼¼¼i½½½½     fØ;k dkjdksa dh  lkanzrk  %&fØ;k dkjdksa dh  lkanzrk  %&fØ;k dkjdksa dh  lkanzrk  %&fØ;k dkjdksa dh  lkanzrk  %&  f uf'pr  rki  i j f Ø;k dkjdksa dh  lkanzr k  c <kus 
ls v fHk fØ;k  dk  osx c <+rk  g S] D;k safd i z fr yh Vj fØ;k dk jh  v.kq vksa dh  
la[;k  esa o ` f} ls VD djksa  dh  l a[;k  esa o ` f} gksrh  gsA   

¼ii ½ fØ;k dkjdksa dh  i z d`fr % & ftu fØ;k dk jdksa esa c a/k  ljyrk  ls VwV rs gS 
m udh  v fHk fØ;k ;sa rh o z o sx l s gksrh  gSA  m nk0 &   

 ( ) ( ) ( )gNOggNO 22 202 →+   ¼rh o z  n j½ 
 ( ) ( ) ( )lOHCggCH 222 20204 +→+   ¼/kh e h  n j½ 
¼iii ½ fØ;k dkjdksa dk  i ` " B {k s= Qy  %&fØ;k dkjdksa dk  i ` " B {k s= Qy  %&fØ;k dkjdksa dk  i ` " B {k s= Qy  %&fØ;k dkjdksa dk  i ` " B {k s= Qy  %&  f Ø;k djdksa dk  i ` "B {ks=Qy c <+us ls]  

v f/k 'kks"k .k  esa o ` f} gksrh  gS ,o a v fHkf Ø;k  o sx c <+rk  gSA   

¼iv½ fudk;  dk  rki  % & lk ek U;  vf Hk fØ;k  dk fuf 'pr lkan zrk  i j rk i  c <+k us 
ls o sx  c <+rk  gSA iz fr  100

C rki  c<+u s o sx nks xq uk  ;k  rh u c<+ tk rk  g SA  

¼v½ m Ri zsj d dh  m i fLFk frm Ri zsj d dh  m i fLFk frm Ri zsj d dh  m i fLFk frm Ri zsj d dh  m i fLFk fr  %& %& %& %&  m Ri zsjd lfØ; .k  ÅtkZ  dk  ek u  de dj nsrk  gSA 
ftlls lfØ; .k  v.kqvksa dk  va'k  c<+ tkrk  gSA  vkSj v fHkfØ;k  dk  osx c <+ 
tkrk  gSA  

¼vi½ fo f dj.kksa dk  i z Hkfo f dj.kksa dk  i z Hkfo f dj.kksa dk  i z Hkfo f dj.kksa dk  i z Hk kkkk o  %&o  %&o  %&o  %&  dq N v f/kf Ø;k vk sa dk  osx fo f'k "V fo fdj.kk sa d s 
vo 'kks"k .k  ls c <+r k  gS] tSls H2 o  Cl2 dh  v fHk fØ;k  i z dk 'k  dh  mifLFk fr esa 
rho z  o sx l s g ksrh  gSA   

[ uksV % & uksV % & uksV % & uksV % & vf HkfØ;k  dh  nj dh  i fjHk k "kk  i j , d vad  i z R;sd  i z Hkk fo r lgh  rh u vf HkfØ;k  dh  nj dh  i fjHk k "kk  i j , d vad  i z R;sd  i z Hkk fo r lgh  rh u vf HkfØ;k  dh  nj dh  i fjHk k "kk  i j , d vad  i z R;sd  i z Hkk fo r lgh  rh u vf HkfØ;k  dh  nj dh  i fjHk k "kk  i j , d vad  i z R;sd  i z Hkk fo r lgh  rh u 
dk jd  i j rh u vad i zk I r g ksax sAdk jd  i j rh u vad i zk I r g ksax sAdk jd  i j rh u vad i zk I r g ksax sAdk jd  i j rh u vad i zk I r g ksax sA] 

m Rr j 8m Rr j 8m Rr j 8m Rr j 8      rkWc k  uk bfVª d v Ey ds lk Fk  'kh ?kzrk  ls fo fHk Uu f LFk fr;ksa esa v fHk fØ;k 
dj fo fHk Uu i z dkj ds m Rik n cukrk  g SA  

 ¼1½ ruq  ,oa B.Ms  v Ey ds  lk Fk  uk b Vªl vkWD lk bM ¼ gWlk us o k yh  xSl½ 
m Ri Uu gksr h  g SA  

 ( ) ↑++→+ ONOHNOCuHNOCu 22233 54104  
¼ii ½ v Yi  lkafnzr ¼ 50%½ ,oa B .Ms u k bfVª d v Ey ds lk Fk  uk bfV ª d vkWD lk bM 

xSl m Ri Uu g ksrh  gSA  
 ( ) ↑++→+ NOOHNOCuHNOCu 2233 4383  
¼iii ½ ( ) ↑++→+ 222333 NOOHNOCuHNOCu  
¼iv½ lk fUnzr ,o a xeZ  uk b fVªd v Ey ds  lk Fk  uk b V ªkstu xSl  m Ri Uu g ksrh  gSA  
 ( ) 22233 65125 NOHNOCuHNOCu ++→+   
[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd leh dj.k  lgh  gksus i j  1  vad  i zk Ir gksax sAi z R;sd leh dj.k  lgh  gksus i j  1  vad  i zk Ir gksax sAi z R;sd leh dj.k  lgh  gksus i j  1  vad  i zk Ir gksax sAi z R;sd leh dj.k  lgh  gksus i j  1  vad  i zk Ir gksax sA] 

v Fkok  



fe/k z  /kkr q  fe/k z  /kkr q  fe/k z  /kkr q  fe/k z  /kkr q      l axBu  l axBu  l axBu  l axBu      m i ;ksx  m i ;ksx  m i ;ksx  m i ;ksx      

1 eSX usf y; e   Al-90% Mg-10% vkStkj] rq yk  c ukus esa   

2 , yfudks 
b Lik r&50% Ni-20% 
Al - 20% Co - 10% LFkk ;h  pq Ec d c uk us es a   

3 fudksykW ;   Al-95% Cu-4% Ni1% c rZ u] flDds c uk us es a  

4 , sY;q fef u; e czk Ut Cu-90% Al-10% c rZ u] flDds c uk us es a  

5 M;wjksyq feu  Al-95% Cu-3% Mn 1% 
Mg1% 

o k;q;k u]  tgk t rkj 
c uk us es a  

6 Y - fe J /kkrq   Al-92.5% Cu-4% Mg=1-5 
Ni =2% 

o k;q;k u ds b atu ds  
f gLls c uk us es a  

[uksV  %&  i z R;sd  lgh  feJ  /kkrq  i j  1  vad  i zk Ir gksax ssAuksV  %&  i z R;sd  lgh  feJ  /kkrq  i j  1  vad  i zk Ir gksax ssAuksV  %&  i z R;sd  lgh  feJ  /kkrq  i j  1  vad  i zk Ir gksax ssAuksV  %&  i z R;sd  lgh  feJ  /kkrq  i j  1  vad  i zk Ir gksax ssA] 

m Rr j 9 &m Rr j 9 &m Rr j 9 &m Rr j 9 &  uk b Vªkstu dk  b ysDVªk fud fo U;kl fuEu fyf [kr gksrk  gSA   

 032622311112214 3,3,3,2,2,1,22221 dpsPsspPzPyPxssN →→  

 o k á dks'k  ¼ dks'k  la[ ;k 2½ esa dksb Z fjD r d vkfc Z Vy ugha g ksrk  gS] b lfy, 
ukb Vªkstu v i us v " Vd dk  fo Lr kj ugha dj ldrk  gSA  QyLo :i  ; g $5 
vk Dlh dj.k  vo LFkk  i znf'kZr ugha djr k  g S] b lfy,  b lds fo i jhr 
QkWLQksj l ds o k á  dk s'k  esa f jDr d vk fc Z Vy gksrk  gS] b lfy,  ; g vi us 
v " Vd dk  fo Lrkj d j ldr k  g S vkSj i sUVk  g Syk b M ¼PX5½ c uk  ldrk  g SA  

 ¼ii ½aaaaa   ¼aaaaa½ SH2  ty dh  v i s{kk  de LFkk ;h  gSA   

 ¼b½ SH2  'kh ?kz  vi ?k fVr gksdj gk b Mªkstu  nsrh  gSA   

 ¼c½ lYQ j  vk D lh tu dh  v is{kk  de f o |qr _.kk Re d gSA  

 m i jksDr  dkj.kk sa l s SH2 , OH2  dh  rq yuk  esa i z c y v ipk ; d gSA   

    [[[[uksV%  i zuksV%  i zuksV%  i zuksV%  i z z R;sd  lg h  Li "V h dj.k  i j 2 v ad i zk Ir  gksax sAz R;sd  lg h  Li "V h dj.k  i j 2 v ad i zk Ir  gksax sAz R;sd  lg h  Li "V h dj.k  i j 2 v ad i zk Ir  gksax sAz R;sd  lg h  Li "V h dj.k  i j 2 v ad i zk Ir  gksax sA]]]]    

v Fko kv Fko kv Fko kv Fko k     

 Dyksjh u Qwyks a dk  fo ajtu vkW Dlh dj.k  ds }kjk  d jrh  gSA  



  ][1 22 OHClHOClHOClHClOHC +→→+→+  

 jaxh u Qwy  $  [ ]→O  vkWD lh d̀r jaxg h u Qwy  b lds fo i fjr 2SO  ue jaxh u 
Qwyk sa  dk  fo ajtu  v i p; u ds }kjk  djrh  gSA  

 [ ]HSOHOHSO 242 222 +→+  

 jaxh u Qwy $ [ ]H  →  vi pk f;r jaxgh u Qwy pWwfd v ipf;r jaxg hu 
Qwy o k ;q  dh  vkW D lhtu  ds }kjk  dq N gh le;  esa vkWDlh d`r g sk dj i qu% 
jaxh u gks tkrs gS]  b lfy,   ds 2SO  ds }k jk  Qwyk sa  dk  foajtu vLFkk ;h  gksrk 
gSA   

 jaxgh u Qw y $ o k ;q ea.Myh ;  →  jaxh u Qw y  
       vkW D lh tu  

 [[[[uksV% &luksV% &luksV% &luksV% &l g h  Li "Vh dj.k  i j 4 v ad i zk Ir  gksax s Ag h  Li "Vh dj.k  i j 4 v ad i zk Ir  gksax s Ag h  Li "Vh dj.k  i j 4 v ad i zk Ir  gksax s Ag h  Li "Vh dj.k  i j 4 v ad i zk Ir  gksax s A]]]]    

mmmm ----  10   10   10   10      tkSukW u] i zc y _.k  fo |qrh  r Rp tSls O, F ds lEi dZ   esa vk us i j 
b lds la;kstdrk  dks'k  ds b ysDVªkW u vk;q fX er gks tkrs g SA ;s b ysD VªkWu 
fjDr 5 d d{k d esa pys tk rs gSA  ftlls fHk Uu&fHk Uu i z dkj dk  ladj.k  
gksr k  g SA b lds ck n v;q fX er b ysDVªkWu ] tq M+us o k ys i jek .kq  ds b ysD VªkW u ds 
lk Fk  ;q X e  cu krs g SA fQj b u b ysD VªkW u ds dq y tksM+ks ds v uqlkj  v .k q  , d 
fo 'ks"k  T;k ferh  xzg .k  dj y srk  g SA 42, XeFXeF rFkk  6XeF  v .kq  b lh  iz dj 
c ur s gSA   

 

 

 

        
  XeF2 dh  l ajpu k    XeF4 d h  l ajpu k        ¼ js[ kh; ½   

[[[[uksV% &i z R;sd lgh  dkj.k  i j 2  vad ,o a nk s l apju k  i j nk s vad  i zkIr gksax suksV% &i z R;sd lgh  dkj.k  i j 2  vad ,o a nk s l apju k  i j nk s vad  i zkIr gksax suksV% &i z R;sd lgh  dkj.k  i j 2  vad ,o a nk s l apju k  i j nk s vad  i zkIr gksax suksV% &i z R;sd lgh  dkj.k  i j 2  vad ,o a nk s l apju k  i j nk s vad  i zkIr gksax s AAAA]]]]    
vF kokvF kokvF kokvF kok     



xq .k  xq .k  xq .k  xq .k      D yksjh u  D yksjh u  D yksjh u  D yksjh u      c zkseh u c zkseh u c zkseh u c zkseh u     vk ;ksMh uvk ;ksMh uvk ;ksMh uvk ;ksMh u     

¼i½ HkkSfrd vo LFkk  ¼i½ xSl nzo  Bksl 

¼ii ½ fo |qr 
_.kk Redrk   

¼ii ½ lc ls v f/k d 
fo |qr _.kh  

vk;ksMh u  ls v f/k d 
fo |qr _.kh  

lc ls de  
fo |qr _.kh  

¼iii ½ fo jatu  ¼iii ½ fo jatd foajtd fo jatd ugha 

¼iv½ vk Dlh djk djd 
xq .k   

i zc ay vk Dlh dkjd vkWDlh dkjd e an 
vkWDlh dkjd 

[[[[uksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gkssax sAuksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gkssax sAuksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gkssax sAuksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gkssax sA]]]]    

m Rr j &  11  m Rr j &  11  m Rr j &  11  m Rr j &  11      

¼i½ i ksVsf'k ; e g SDlk  lk ; uks QS jsV ¼II ½ 

¼ii ½ VsV~k  dkc ksZ fu y fufdy ¼0½ 

¼iii ½ Mkb Z ,e h u flYo j ¼I½ D yk sjk b M  

¼iv½ lksfM; e ¼, f Fk yh u  Mkb Z, eh u  VsVªk  , lh VsVks f ufdysV½ ¼II ½ 

 [[[[uksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gksax sAuksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gksax sAuksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gksax sAuksV% &i z R;sd lgh  m Rr j i j 1  vad  i zkIr gksax sA]]]]    

;k  

 o uZj ¼1893½  ds  m i lglalksth  ;kSfxdksa ds  fl )k Ur ds  eq [;  v fHk x`fgr 
fuEu gS %&  

¼1½ m i lgla;ksth  ;kSfxdksa  esa  /kk rq;sa f o 'ks"kr;k  la Øe .k  /kkrq ]  nks i z dkj dh  
la;kstdrk ;sa i z nf'k Zr djrh  g S % &   

¼i½ i zk Fk f ed la;kstdrk   ¼ii ½ f}rh ; d la;kstdrk   

¼2½ i zk Fk f ed la;kstdrk  lk ek U;  :i  ls vk ; fud i z dk j dh  gk srh  gS] rFkk  
_.k vk ;uksa }kjk  larq " V  gk srh  gSA ; g /kkrq  i jek .kq  dh  vk Dlh dj.k  vo LFkk  
ds laxr gksrh  gSA  tSls& ( )[ ] 22

43 4SONHCu +  esa  Cu dh  i zk Fk fed la;k stD rk  2 
gSA   



¼3½ f}rh ; d la;kstdrk  v uvk ;uh d gksrh  gS vkSj _.k k; uksa ;k m nklh u 
v .k q vksa ls larq " V gksrh  gS] tSls 353 ])([ ClNHCo  esa Co dh  izk Fkfed 
la;kstdrk  3 vkWD lh dj.k  vo LFkk  ¼III ½  rFkk  f}rh; d la;k stdrk  'kwU; 
gksr h  g SA 

¼4½ i z R;sd /kkrq  i je k .k q dh f} rh ; d la;kstdrk vksa dh  la[;k  fuf ';r gksr h  gSA 
vkSj ; g la[;k  ml /kk rq  vk; u dh  mi lgla;kstu la[;k  ds c jkc j g ksrh  
gS]  m nk g j.kk FkZ ]  K4 [Fe (CN)6]  esa Fe dh  m i lgla;kstu  la[;k  6 gksrh  g SA  

¼5½ dsUnzh ;  /kk rq  ls f}rh; d la;kstdr k  ls vk caf/kr  vk; u ;k  le wg fo fHk Uu 
m i lgla;kstd la[ ;k ds v uq :i  f}dLFkku esa fo f 'k" V  :i  ls O ;o fLFkr 
jgrs gS] QyLo :i  os m i lg la;k stu ;kSfxd dks , d fuf'pr fo f'k "V 
T; kfefr i z nk u djrs gSA  mn kgj.k  % & K4 [Fe (CN)6]  esa 6 f}rh; d 
la;kstdrk ;sa ¼CN½ dsUnzh ;  /kkrq  vk ;u ¼Fe2+½  pkjksa vksj vL VQydh ;  
:i  ls O ;o f LFkr jg rh gSA 

 [[[[uksV% &i z R;sd lgh  v fHk xz fgr  i j  1 vad  i zkIr  gksax suksV% &i z R;sd lgh  v fHk xz fgr  i j  1 vad  i zkIr  gksax suksV% &i z R;sd lgh  v fHk xz fgr  i j  1 vad  i zkIr  gksax suksV% &i z R;sd lgh  v fHk xz fgr  i j  1 vad  i zkIr  gksax s AAAA]]]]    

    mmmm ---- 12121212     ¼¼¼¼i½  ½  ½  ½  C6H6+3Cl2    →sunlight C6H6Cl6    

                                                          cSath u g SDlk  Dyksjk b M@xSesD lh u@fyaMsu 666 

 ¼ii ½  C2H5 OC2 H5  → 32OAl 2CH2 = CH2+ H2O  
          3600C 
            

  ¼iii ½  CHCl3+HNO3    CCl3NO2+H2O 
              Dy ksjksf i f Øu  

 ¼iv½ CH3I+2Na+ICH3   →DryEther      CH3-CH3+2NaI 
              ,Fk su 

 [[[[uksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk Ir  g ksax sAuksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk Ir  g ksax sAuksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk Ir  g ksax sAuksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk Ir  g ksax sA]]]]    
v F kokv F kokv F kokv F kok  ¼ ¼ ¼ ¼OR½½½½     

¼1½ gq UlhMhdj vf Hkf Ø ;k 

 C2H5COOAg+Br2    → 4CCl    C2H5Br+CO2 +Ag Br 
  f lYoj iz sf i ;ksu sV          , f Fky  cz ksekb M 

¼2½ dk f cZ y vehu vf HkfØ;k 



Yeast 

Yeast 

 C6H5NH2+CHCl3+KOH  →Heat  NHC 56 C+3KCl+3H2O 
     ,Ydk sgy        dsf ey  vk bl ksl k;ukbM  

¼3½¼3½¼3½¼3½     if d Z u vf Hkf Ø ;k if d Z u vf Hkf Ø ;k if d Z u vf Hkf Ø ;k if d Z u vf Hkf Ø ;k     

    ( ) COOHCHCOOHCHCHHCCOCHCHOHC aCOONCH
3562356

3 +−= →+  
              fl u sfed  vEy  fl u sfed  vEy  fl u sfed  vEy  fl u sfed  vEy      

¼4½¼4½¼4½¼4½     gS yk sQk eZ  ;k vk bM ksQkeZ  vf Hkf Ø;k gS yk sQk eZ  ;k vk bM ksQkeZ  vf Hkf Ø;k gS yk sQk eZ  ;k vk bM ksQkeZ  vf Hkf Ø;k gS yk sQk eZ  ;k vk bM ksQkeZ  vf Hkf Ø;k  
 OHCOONCHNaICHIOHNICOCHCH aa 23343 33233 +++→++  

 [[[[uksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk IuksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk IuksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk IuksV% &i z R;sd lgh  v fHk fØ;k  i j 1  vad i zk I r  g ksas sx sr  g ksas sx sr  g ksas sx sr  g ksas sx s AAAA]]]] 

m Rrj & 13m Rrj & 13m Rrj & 13m Rrj & 13     

ok' k  cuk u k% &ok' k  cuk u k% &ok' k  cuk u k% &ok' k  cuk u k% & 'k hjs esa 30&35% xU us dh 'kDd j vkS j yxH kx  3 0% Xywd ksl o  
Qz DVksl g ksrk gSA b ld k 8&10% ruq  foy; u c ukdj blesa FkksM +k H2SO4  vk S j 
veksf u; e yo.k f eyk nsrs gSA  bl f oy; u esa ;hLV f eykd j 25&30aC rki i j 
2&3  f nu ds f y, j[ k n srs gSA  blesa f uEu vf Hkf Ø ;k ,a g ksrh g SA  

612661262112212 0 OHCOHCOHHC Intvertes + →+  

↑+ →+ 252126 2206 COOHHCHC jymage  

 

 

 
 

' khj s ls , Yd k sgy  d k  f ue kZ .k' khj s ls , Yd k sgy  d k  f ue kZ .k' khj s ls , Yd k sgy  d k  f ue kZ .k' khj s ls , Yd k sgy  d k  f ue kZ .k     



¼ii½½½½     ok' k  d k  ok' k  d k  ok' k  d k  ok' k  d k  v klo uv klo uv klo uv klo u  & & & & mi ;qZD r ok'k d k iz Hkkt h vklo u f d;k tkrk g SA 
f t lls 90% ,Ydksgy  i zkIr gk srk gSA  ; g vklou fo'k s"k iz d kj ds Hk Hk ds 
esa f d ;k tkrk  g SA f t ls d kW Qh  HkH kd k dg rs gSA d kW Qh HkHk d s foijhr 
/kkj k d s fl) kUr d s vuqlkj d k;Z  djrs  gSA  D;ksaf d  Hkki vkS j  ,Y dksgy 
foi jhr f n'k k esa pyrs gSA  

 [[[[uksV% &ok 'k  c uk us i j 1  v ad o k 'k  dk  vklo u  d jus i j  1  vad  , o a lgh  uksV% &ok 'k  c uk us i j 1  v ad o k 'k  dk  vklo u  d jus i j  1  vad  , o a lgh  uksV% &ok 'k  c uk us i j 1  v ad o k 'k  dk  vklo u  d jus i j  1  vad  , o a lgh  uksV% &ok 'k  c uk us i j 1  v ad o k 'k  dk  vklo u  d jus i j  1  vad  , o a lgh  
fp=  c uk us i j 2  vad i zk Ir gksax sAfp=  c uk us i j 2  vad i zk Ir gksax sAfp=  c uk us i j 2  vad i zk Ir gksax sAfp=  c uk us i j 2  vad i zk Ir gksax sA]]]] 

vF kokvF kokvF kokvF kok     

OHHSOHCSOHOHHC c
2452

100
452

0

2 + →+  

444 25252
140

5252

0

SOHHOCHCSOHCHSOHC c + →+  

fof /k  & 50 0 lseh3 d s ,d  xks y is ans ds  ¶yk Ld  esa  10 0 lseh3 ,s FksukW y ysd j 
mlesa /kh j&/kh js f gyk rs gq , vkSj B.Mk d jrs g q , 1 00 lse h3 lkU nz  H2SO4 Mkyrs 
gSA  f p=  ds vuqlkj mid j.k dk s tk sM+ nsrs g SA midj.k dks  i w.kZr%  ok;q: ) 
dj nsrs gSA vU ; Fkk vR; Ur ok"i 'khy g ksus  d s dk j.k bZ Fk j v kx  i dM+ ysrk g SA 
1400C xeZ  dju s ij bZ Fkj cQZ  l s B.Ms ¶ yk Ld esa ,df= r gksrk gSaA 

 
b Z Fk jb Z Fk jb Z Fk jb Z Fk j  c ukus dh  fo f/k c ukus dh  fo f/k c ukus dh  fo f/k c ukus dh  fo f/k     

 [[[[uksV% &le h dj.k  i j  1  vad  fo f/k  i j 1  vad vkSj  fp =  i j 2  v ad i zk Ir uksV% &le h dj.k  i j  1  vad  fo f/k  i j 1  vad vkSj  fp =  i j 2  v ad i zk Ir uksV% &le h dj.k  i j  1  vad  fo f/k  i j 1  vad vkSj  fp =  i j 2  v ad i zk Ir uksV% &le h dj.k  i j  1  vad  fo f/k  i j 1  vad vkSj  fp =  i j 2  v ad i zk Ir 
gksax sAgksax sAgksax sAgksax sA]]]] 



m Rrj 14m Rrj 14m Rrj 14m Rrj 14 ----         
¼i½ 03202)()( 3223 CaCCHCHCaHCOOCaCOOCH +→+  

            d S fY'k ;e ,lh VsV d S fY'k ;e ,lh VsV d S fY'k ;e ,lh VsV d S fY'k ;e ,lh VsV         d Sf Y'k ;e d Sf Y'k ;e d Sf Y'k ;e d Sf Y'k ;e          ¼ ,l hVs ¼ ,l hVs ¼ ,l hVs ¼ ,l hVs Y Mhgk bM½Y Mhgk bM½Y Mhgk bM½Y Mhgk bM½     
              Q feZV  Q feZV  Q feZV  Q feZV         

 
¼ii ½ MgClBrCOCHCHMgBrCHCOClCH +→+ 3333  
    ,l hf Vy D,l hf Vy D,l hf Vy D,l hf Vy D yksjk bM yksjk bM yksjk bM yksjk bM         ,lh Vksu ,lh Vksu ,lh Vksu ,lh Vksu  

 
¼iii ½ HCHO6  $  4623 )(4 NCHNH →    
 Qk esZyMhgk bMQk esZyMhgk bMQk esZyMhgk bMQk esZyMhgk bM     vek sfu;k        vek sfu;k        vek sfu;k        vek sfu;k         ;w     ;w     ;w     ;w jksV ªkst hujksV ªkst hujksV ªkst hujksV ªkst hu     

¼iv½ COOHCH32     → 052P      OCOCH 23 )( $ OH 2  
  ,l h fVd vEy,l h fVd vEy,l h fVd vEy,l h fVd vEy         xe Z futZy hd kjd  xe Z futZy hd kjd  xe Z futZy hd kjd  xe Z futZy hd kjd                                  ,l hf Vd ,u,l hf Vd ,u,l hf Vd ,u,l hf Vd ,u gkbMªgkbMªgkbMªgkbMª kbM kbM kbM kbM     

 [[[[uksV% &i z R;suksV% &i z R;suksV% &i z R;suksV% &i z R;s d lgh  leh dj.k  i j 1  vad i zkI r g k sassx sd lgh  leh dj.k  i j 1  vad i zkI r g k sassx sd lgh  leh dj.k  i j 1  vad i zkI r g k sassx sd lgh  leh dj.k  i j 1  vad i zkI r g k sassx s AAAA]]]] 

;k   

¼i½ CHOCH3   → 42722 / SOHOCrNa   COOHCH3   → 3HN   23NHCH

 ,lh VsY Mhgk bM   [0]  ,lh fVd vE y    [H2SO4]  esf Fky  , eh u     

        →
HCl

NaNO2 →CuOHCH3  HCHO + 2H          

         300    Q ke sZY M hg kbMQ ke sZY M hg kbMQ ke sZY M hg kbMQ ke sZY M hg kbM     

    
¼¼¼¼ii ½½½½     HCHO    [ ]→ H   OHCH3    →HI      ICH3     →KCN    CNCH3  
          Q ke saZY M hg kbM        Q ke saZY M hg kbM        Q ke saZY M hg kbM        Q ke saZY M hg kbM                                    esf F k y ,Y g ksg yesf F k y ,Y g ksg yesf F k y ,Y g ksg yesf F k y ,Y g ksg y                                             esfF k y v ke ksM k bMesfF k y v ke ksM k bMesfF k y v ke ksM k bMesfF k y v ke ksM k bM                                 esf F ky  l k; u kbMesf F ky  l k; u kbMesf F ky  l k; u kbMesf F ky  l k; u kbM     

 CHOCHCOOHCh HZnH
33

20  → →  
 ty  v i?kVu ty  v i?kVu ty  v i?kVu ty  v i?kVu         p w.kZ     ,lh VsY Mh gk bZMp w.kZ     ,lh VsY Mh gk bZMp w.kZ     ,lh VsY Mh gk bZMp w.kZ     ,lh VsY Mh gk bZM     

 [[[[uksV% &i z R;sd lgh  leh d j.k  i j 2  vad i zk Ir g k sax sAuksV% &i z R;sd lgh  leh d j.k  i j 2  vad i zk Ir g k sax sAuksV% &i z R;sd lgh  leh d j.k  i j 2  vad i zk Ir g k sax sAuksV% &i z R;sd lgh  leh d j.k  i j 2  vad i zk Ir g k sax sA]]]] 
    
m Rrj & 15m Rrj & 15m Rrj & 15m Rrj & 15         

 blesa ,d  v)Z  lsy ZN/ZnSO4  by sDVªksM vkSj nwl jk v )Z  lsy  Cu/CuSO4  

bySDVªksM g k srk gSA  vc f tad  vkSj dkW ij  d s bysDVªksM ksa  d ks i jLi j f d lh  /kkr q  
ds rkj }k jk t ksM f n;k t krk gSA  rc bySDVªksuk sa dk i zokg ¼++_.k fo/kqr/kk jk½ 
f tad bysDVªksM ls c kg~k ifjiFk d s lg k js  d kij bysDVªksM ij  gksus yxr k g SA 
nksuksa by sDVªksM i j f u Eu iz d kj vf Hkf Ø;k  gksrh  gSA   



 f tad bysD VªksM ij v kD lhd j.k g ksrk g SA  

  ( ) ( ) −+ +→← eZnZn aqS 2   
 dk W ij bysDVªksM i j vi p; u f Ø;k  gksrh  gSA   

  ( ) ( )Saq CueCu →+ −++ 2  
 dk W ij bysDVªksM i j vi p; u f Ø;k  gksrh  gSA   

 
f p=f p=f p=f p=     

 
 

 bu nksuksa bysDVªk sMks a ij gk sus okyh vkD lh d j.k o vi p; u f Ø;k, Wa v)Z  
lsy vf Hkf Ø;k,Wa d gykrh gSA  rFkk l sy esa gk sus oky h vkDl h dj.k  o vip; u 
dh  lEiw.k Z  vf Hkf Ø;k  lsy vf Hkf Ø;k dgykrh gSA  

 bls f u Eu izd kj iz nf'kZr f d ;k t krk gSA  

 ( ) ( ) −++ +→← eZnZn aqS 2  ¼vkD lhd j. k v}Z  vf Hk f Ø;k½ 

 ( ) ( )Saq CueCu →←+ −++ 2  ¼vip; u v}Z  vf HkfØ ;k½ 

 ( ) ( ) ( ) ( )SaqaqS CuZnCuZn +→←+ ++++  lsy vf Hk f Ø;k  

 [[[[uksV% &fp= i j  2  v ad o  lgh  leh d j.k  i j 2  vad vk S j fo o j.k  i j 1 vad uksV% &fp= i j  2  v ad o  lgh  leh d j.k  i j 2  vad vk S j fo o j.k  i j 1 vad uksV% &fp= i j  2  v ad o  lgh  leh d j.k  i j 2  vad vk S j fo o j.k  i j 1 vad uksV% &fp= i j  2  v ad o  lgh  leh d j.k  i j 2  vad vk S j fo o j.k  i j 1 vad 
i zkI r g ksai zkI r g ksai zkI r g ksai zkI r g ksa x sAx sAx sAx sA]]]] 

vFkok 



 /kkrq ;sa o k;q e.My dh  ueh CO2, SO2, NO2, H2S  vkf n xSlk sa l s f Ø ;k dj 
vokaNuh;  ;kSf xd ksa dh ijr cuk ysrh gS] f tlls /k krq vk sa dh lrg [ kjkc  gk s 
tk rh gSA  ; g f Ø;k la{kk j.k dgykrh gSA  

 la{k k j.k d ks i z Hkkfor djus ok ys dk jd & 

1111 ----     / kkrq  dh fo/kqr  jk lk; f u/ kkrq  dh fo/kqr  jk lk; f u/ kkrq  dh fo/kqr  jk lk; f u/ kkrq  dh fo/kqr  jk lk; f u d  Js. kh  e sa fL Fkfrd  Js. kh  e sa fL Fkfrd  Js. kh  e sa fL Fkfrd  Js. kh  e sa fL Fkfr  & /kkrq  dh fØ;k'khyrk  
mldh fo|qr jklk; f ud Js.kh esa fLFk fr ij f uHkZj d jrh gSA t ks /kkrq  
f t ruk fØ ;k 'kkh y g k srh gSA mlds la{kk j .k dh lEHkkouk mruh  vf /k d 
gksrh  gSA   

2222 ----     / kkrq  e sa v' kq f ) ;kssa  d h mifLF kfr/ kkrq  e sa v' kq f ) ;kssa  d h mifLF kfr/ kkrq  e sa v' kq f ) ;kssa  d h mifLF kfr/ kkrq  e sa v' kq f ) ;kssa  d h mifLF kfr  & & & &     v'kq f ) dh mi fLFkfr d s d kjd  /kkrq  
esa ,d oksY Vh;  lsy cu tkrk gSA tk s la{k kj. k d s o sx esa o` f ) djrk g SA     

3333 ----     / kkrq  d h  voL Fk k  ;k  v kdkj/ kkrq  d h  voL Fk k  ;k  v kdkj/ kkrq  d h  voL Fk k  ;k  v kdkj/ kkrq  d h  voL Fk k  ;k  v kdkj  & & & &     lery ;k f pduh  lrg  okyh /kkrq  d k 
la{k k j.k e qM+h  ;k [kq jnjh /k krq  d h vis{kk de gksrk gSA     

4444 ----     fo|qr  vi? kV~ ;ksa d h  mifL F kfrfo|qr  vi? kV~ ;ksa d h  mifL F kfrfo|qr  vi? kV~ ;ksa d h  mifL F kfrfo|qr  vi? kV~ ;ksa d h  mifL F kfr  & & & &     t y esa fo|qr vi?kV~ ;ksa d h mif LFkfr  
ds dkj.k  la{k k j.k d k  osx c<+  t krk g SA mnkg j. kkF kZ  leq nzh t y esa  yk sg s 
dk  la{k kj.k vk lqr t y dh  vis{kk rh ozrk ls gksr k gSA  

5555 ----     ty  e sa ty  e sa ty  e sa ty  e sa CO2 d h  mi fLFkfr d h  mi fLFkfr d h  mi fLFkfr d h  mi fLFkfr  &   &   &   &  t y e sa CO2    ?kq ys gk sus d s dkj .k yk s gs e sa 
tax 'kh ?kzrk ls yxrh gSA CO2    ;q Dr ty ,d  fo |qr vi?kV~ ; dk d k;Z  
gksrk  gSa f tlls bysD VªkW uksa d k ,d  LFkku ls nwljs LFk ku ij  izokg  c<+ 
tk rk gSA   

6666 ----     j {kd  ij r dk  vkoj .k  % &j {kd  ij r dk  vkoj .k  % &j {kd  ij r dk  vkoj .k  % &j {kd  ij r dk  vkoj .k  % &  tc yksgs i j mlls  vf /kd  f Ø;k'khy  /kkrq  
dh  ijr p<h jgrh gS rc  la{kk j.k d h x fr /kheh gks t krh gSA mnk gj.k 
tc  yksgs  i j f tad dk ysi u dj  f n;k  tk rk gSA  rc yksg s i j tax  ugh a 
yxrh gS ;k nsj e sa yxrh gSA   

 [[[[uksV% &la{kk j.k  dh  i fj Hkk "k k  i j  2 vad  o  i z R;sd  lg h  i z Hkk fo r d ju s o k ys uksV% &la{kk j.k  dh  i fj Hkk "k k  i j  2 vad  o  i z R;sd  lg h  i z Hkk fo r d ju s o k ys uksV% &la{kk j.k  dh  i fj Hkk "k k  i j  2 vad  o  i z R;sd  lg h  i z Hkk fo r d ju s o k ys uksV% &la{kk j.k  dh  i fj Hkk "k k  i j  2 vad  o  i z R;sd  lg h  i z Hkk fo r d ju s o k ys 
dk jd  i j 1  vad b l i z dk j dq y 5 vad i zkI r gk sax sAdk jd  i j 1  vad b l i z dk j dq y 5 vad i zkI r gk sax sAdk jd  i j 1  vad b l i z dk j dq y 5 vad i zkI r gk sax sAdk jd  i j 1  vad b l i z dk j dq y 5 vad i zkI r gk sax sA]]]] 

m Rrj & 16  % & m Rrj & 16  % & m Rrj & 16  % & m Rrj & 16  % &     

llll ---- ØØØØ ----     xq .k  xq .k  xq .k  xq .k      y sU Fk suk b M rRo  y sU Fk suk b M rRo  y sU Fk suk b M rRo  y sU Fk suk b M rRo      , EVh ukb M rRo, EVh ukb M rRo, EVh ukb M rRo, EVh ukb M rRo     



01 fo Hksn h  b ysDVªkW u 
dk  i zo s'k   

b uesa vafre b ysDVªkW u 4f 
d{k d es a i zos'k  d jrk  gSA 

b uesa vafr e b ysDVªkWu 5 f 
d{k d es a i zos'k  d jrk  g SA  

02 vkWDlh dj.k  
vo LFkk   

;s eq[; :i ls $3 rFkk  
dHkh &dHk h  $2 o  $4 
vkWDlh dj.k  vo LFkk  
i znf 'kZr djrs  gSA   

;s eq [;  :i  ls $3 rFkk 
dHk h &dHkh  $4]$5] $6 o 
$7 vk WDlh dj.k  vo LFkk 
i znf'kZr djrs  gSA  

03 ladq y dk  
c uk uk   

ladq y c uk us dh  i zo `fRr 
de g ksrh  gSA  

ladq y c uk u s dh  i zo `fRr 
v f/k d gk srh  gSA  

04 vkWDlks vk ; u 
dk  fue kZ .k   

;s vkWD lks vk ;k u ugha 
c uk us g SA  

;s vkW D lks vk ;k u c ukrs gSA  

05 jsf M;ks /kk feZrk   i zkse sfFk ; e ds v frfjDr 
lHkh  vjsfM;ks/k ehZ  gSA  

;s lHkh  j sfM;ks /k ehZ  gSA  

06 {kkjh ;rk   ysU Fk suk bM ;k Sfxd de 
{kkjh ;  gksrs gSA   

, EVh ukb M ;kSf xd v f/k d 
{kkjh ;  gksrs gSA  

 [[[[uksV% &i z R;sd lgh  var j i j 1  v ad  i zkIr gksxk AuksV% &i z R;sd lgh  var j i j 1  v ad  i zkIr gksxk AuksV% &i z R;sd lgh  var j i j 1  v ad  i zkIr gksxk AuksV% &i z R;sd lgh  var j i j 1  v ad  i zkIr gksxk A]]]] 

v Fko kv Fko kv Fko kv Fko k     

 os r Ro ftuds i jek .kw ;k  lk /kkj.k  vk ;k uksa ds b ysDVªkWu  fo U;kl e sa Hkhrjh  
d d{k d v i w.kZ  [ ¼n-1½ d]  Hkjs g ksrs g S laØe.k  rRo  dgykrs g SA budh  c kgj dh nks 

d{k k ;sa v iw.kZ  gksrh  gS]  ;s vkorZ  lkj.kh  esa S ,o  P CykW d ds rRo ksa ds e /;  gksrs gSaA 
b udk  lk ek U;  b ysDVªk Wfud fo U;kl ¼n-1½ d1-10, ns1-2  g ksrs gSA  

 laØe .k  rRo k sa dks fuEu pk j Jsf.k ;ksa e sa  fo Hkk ftr fd;k  tkrk  gSaA   

1- i z Fk e laØe .k  Js.k h @3d Js.kh @ prq Fk Z vko rZ  Js.kh  & Sc21  ls  Zn30  rd  

2- f}rh ;  laØe.k  Js.kh @4d@i kapo k  vkorZ  Js.kh  Y

39

 l s Cd48  rd   

3- r`rh;  laØe.k  Js.kh@5d@ Js.kh  NVo kW  vkor Z  Js.kh  & La57  , oa  Hf72  l s 
 Hg80 rd  



4- prq FkZ laØe.k  Js.k h@6d@lkro ka vko rZ Js.kh @vi w.k Z  Js.k h & Ac89  , oa 
 Rf104  ls  vi w.kZA  

 i z Fk e laØe .k  Js.k h  ds  rRo ksa ds  uk e  

 Lds afM; e    & Sc  

 Vkb Vsfu; e  & Ti 

 osusf M; e  & V 

 Øksfe; e & Cr  

 esaX uh t  & Mn 

 vk;ju  & Fe 

 dsk c k YV  & Co 

 fudsy  & Ni 

 dkWi j   & Cu 

 ftad   & Zn 

 [[[[uksV% &laØ e.k  rRo  dh  lgh  i f jHkk "kk  i j 1  vad  o  lgh  Js.kh  i j  2 vad uksV% &laØ e.k  rRo  dh  lgh  i f jHkk "kk  i j 1  vad  o  lgh  Js.kh  i j  2 vad uksV% &laØ e.k  rRo  dh  lgh  i f jHkk "kk  i j 1  vad  o  lgh  Js.kh  i j  2 vad uksV% &laØ e.k  rRo  dh  lgh  i f jHkk "kk  i j 1  vad  o  lgh  Js.kh  i j  2 vad 
,o a lgh  i z Fk e J s.k h  i j 2  vad i zkI r g ksax sA,o a lgh  i z Fk e J s.k h  i j 2  vad i zkI r g ksax sA,o a lgh  i z Fk e J s.k h  i j 2  vad i zkI r g ksax sA,o a lgh  i z Fk e J s.k h  i j 2  vad i zkI r g ksax sA]]]] 

m Rr j &  17  m Rr j &  17  m Rr j &  17  m Rr j &  17      

i jkl j.k  nk ci jkl j.k  nk ci jkl j.k  nk ci jkl j.k  nk c  %& %& %& %&  fo y; u i j yxk ;k x;k  o g U;wure nkc  gS tks i jlj.k  dh  
fØ;k dks jksdu s ds  f y;s vko '; d gksrk  gS tc fd fo y; u dh  fo yk ; d ls 
v }Zi kjxE;  f>Yyh  ds  }kjk  i `; d j[kk  x;k  gSA  

 i jklj.k  nkc  Kkr djus dh  o dZ ys gk VZ ys fo f/k  & , d lja/kz  i k= e sa  'kq } 
ty Hkjdj /kk rq  ds o syu k dk j i k= esa fp=k uqlkj fLFkr dj nsrs  gSA  c syuk dkj i k= 
esa fo y; u Hkj nsrs gS f tldk  i jklj.k  nkc  Kkr djuk  gksrk  gSA  b lesa , d fi LVu 
c  nkc  uk iu sa dk  ;a=  Hkh  yxk  jg rk  gSA i z;ksx djrs le;  laj/kz  i k= esa yxh  g qbZ  
dsf'k dk  uyh  esa ty dk  izkjafHk d ry uksV dj y srs gS]  ftlds dkj.k  i r yh  uyh 



esa i k uh  dk  ry fxjus yxrk  gsA f Qj iai  }kjk  fo y; u i j b ruk  U;wure n kc 
Mk yrs gS f d i ryh  uyh  e sa  i k uh  dk   

 
o do do do d Z ys v kS j  gk VZ ys f o f / kZ ys v kS j  gk VZ ys f o f / kZ ys v kS j  gk VZ ys f o f / kZ ys v kS j  gk VZ ys f o f / k 

 ry f xjus  l s :d tk ;s vkSj i zkjafHk d Å pkb Z rd i g qap tk ;s A i ai }kjk  
yxk ;k  x;k  gS ; g n kc  i jklj.k  nkc  ds  c jk c j g ksrk  gSA  b l nkc  dk  e k i d ;a= 
dh  lgk ;rk  ls uksV dj ysr s  gSA  ; gh  i jklj.k  nk c  gSA  

[[[[uksV% &lg h  fp=  i j  2 vad  o  f o f/k  i j  3  vad  i zkIruksV% &lg h  fp=  i j  2 vad  o  f o f/k  i j  3  vad  i zkIruksV% &lg h  fp=  i j  2 vad  o  f o f/k  i j  3  vad  i zkIruksV% &lg h  fp=  i j  2 vad  o  f o f/k  i j  3  vad  i zkIr  gksax sA gksax sA gksax sA gksax sA 

v Fko kv Fko kv Fko kv Fko k     

 fo y; u% &fo y; u% &fo y; u% &fo y; u% & nks ;k  nks v f/k d 'kq } i nk FkksZ  dk le kaxzh  fe J.k  gksrk  gS] ftldk 
la?k Vu dq N lh ek vksas r d i fjo Zfrr  fd;k  tk  ldrk  g SA  

 fo y; uk sa d s i z dkj  % &fo y; uk sa d s i z dkj  % &fo y; uk sa d s i z dkj  % &fo y; uk sa d s i z dkj  % & fo y;u dk  lc ls ljy i z dkj fdlh  B ksl dk  nzo  esa 
fo y; u gksr k  g SA fo y; u rFkk  fo ys;  dh  HkkSfrd vo LFkk  ds vk ?k kj i j fo y; uksa ds  
uks i z dkj gksrs g SA tks fuEu fyf[kr  lkj.k h  e sa n 'kkZ ;sa x;s  gS &   

lk j.kh  &  fo y; uksa ds i z dkjlk j.kh  &  fo y; uksa ds i z dkjlk j.kh  &  fo y; uksa ds i z dkjlk j.kh  &  fo y; uksa ds i z dkj     

ØØØØ ----     fo ys;  fo ys;  fo ys;  fo ys;      fo yk ; dfo yk ; dfo yk ; dfo yk ; d     mn k gj.k  mn k gj.k  mn k gj.k  mn k gj.k      

01 xSl  xSl xSlksa d s fe J.k ]  o k ;q   

02 nzo  xSl o k;q  esa ty  o k "i  

03 Bksl  xSl /k qavk  

04 xSl nzo  o k;q  dk  ty es a fo y; u CO2 dk  tyh ;  foy; u 
lksMko k Vj 

05 nzo  nzo  , Ydksgy dk  ty esa  f o y;u 



06 Bksl nzo  'k D dj dk  ty  esa  fo y; u 

07 xSl Bksl /k krq vksa i j xSlksa  dk  v f/k 'kks"k .k  tSls H2 dk  
i ysfM; e i j v f/k 'kks"k .k  

08 nzo  Bksl flYo j ve yxe  

09 Bksl Bksl nks;k  nks ls  v f/k d /kkrq vksa d s laHkk xh  fe J.k] Cu vkSj 
Au  

lkan zrk  ds vk /kkj i j  fo y; u ds fuEufyf[k r i z dk j  g S % &lkan zrk  ds vk /kkj i j  fo y; u ds fuEufyf[k r i z dk j  g S % &lkan zrk  ds vk /kkj i j  fo y; u ds fuEufyf[k r i z dk j  g S % &lkan zrk  ds vk /kkj i j  fo y; u ds fuEufyf[k r i z dk j  g S % &     

¼ 1 ½1 ½1 ½1 ½     lkanz fo y; ulkanz fo y; ulkanz fo y; ulkanz fo y; u     &&&&     o g  fo y; u ftuesa foys;  dh  ek =k  v f/k d gksrh  gSA  

¼2 ½¼2 ½¼2 ½¼2 ½     ruq  fo y; uruq  fo y; uruq  fo y; uruq  fo y; u     &&&&     o g  fo y; u ftuesa foys;  dh  ek =k  de  gksrh  gSA  

¼ 3 ½3 ½3 ½3 ½     l ar`` Irl ar`` Irl ar`` Irl ar`` Ir  fo y;u fo y;u fo y;u fo y;u     &&&&     o g  fo y; u ftlesa fdlh  f uf'pr  rki  ij fo ys;  dh 
vkSj vf /k d ek =k  ugha ?kksyh  tk  ldrh  gS] lar` i z  fo y; u  dgykrk  gSA ftle sa 
fo ys;  rFkk  fo y;u ds  c h p lk E;  gksrk  gSA  

¼4 ½¼4 ½¼4 ½¼4 ½     vl ar` Irvl ar` Irvl ar` Irvl ar` Ir  fo y; u  & fo y; u  & fo y; u  & fo y; u  &  og fo y; u ftlesa fo ys;  dh  vk Sj v f/k d ek =k  ?kksyh  
 tk  ldrh  gSA vlar` Ir fo y; u dgykrk  g SA 

¼5 ½¼5 ½¼5 ½¼5 ½     v fr lar ` Irv fr lar ` Irv fr lar ` Irv fr lar ` Ir  f o y; u & f o y; u & f o y; u & f o y; u & o g  fo y; u  ftlesa f o ys;  i nk FkZ  dh  ek=k  lar` Ir 
fo y; u dh  v i s{k k  v f/k d gksrh  gS v fr lar` Ir fo y;u dgykrk  gSA  ; g  
fLFk fr lar ` Ir f o y; u dks rsth  ls  <aMk  djus  i j vkrh  gSA  

 [[[[uksV% &fo y; u  dh  lgh  i fjHk k "kk  i j  1 vad  o  pk j i z dkj  ds dk sb Z  Hkh  uksV% &fo y; u  dh  lgh  i fjHk k "kk  i j  1 vad  o  pk j i z dkj  ds dk sb Z  Hkh  uksV% &fo y; u  dh  lgh  i fjHk k "kk  i j  1 vad  o  pk j i z dkj  ds dk sb Z  Hkh  uksV% &fo y; u  dh  lgh  i fjHk k "kk  i j  1 vad  o  pk j i z dkj  ds dk sb Z  Hkh  
fo y; u i j 4  vad  i zkIr  gksax sfo y; u i j 4  vad  i zkIr  gksax sfo y; u i j 4  vad  i zkIr  gksax sfo y; u i j 4  vad  i zkIr  gksax s]]]] 

 

 


