
d{kk&12 
fo"k; jlk;u 'kkL= 
vkn'kZ iz'u i= 

lsV A 
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 l 5 l 5 l 5 l s 14  r d 4  v ad  v kSj  1 5 l s 17  g sr q  5 v ad  v ko afVr  g S As 14  r d 4  v ad  v kSj  1 5 l s 17  g sr q  5 v ad  v ko afVr  g S As 14  r d 4  v ad  v kSj  1 5 l s 17  g sr q  5 v ad  v ko afVr  g S As 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 kys iz 'uksa gsr q  'k Cn  lh ek yx Hkx  75 , o a 5 v ad ks d s f y ;s v f/k dr e 4  v ad ks o kys iz 'uksa gsr q  'k Cn  lh ek yx Hkx  75 , o a 5 v ad ks d s f y ;s v f/k dr e 4  v ad ks o kys iz 'uksa gsr q  'k Cn  lh ek yx Hkx  75 , o a 5 v ad ks d s f y ;s v f/k dr e 4  v ad ks o kys iz 'uksa gsr q  'k Cn  lh ek yx Hkx  75 , o a 5 v ad ks d s f y ;s v f/k dr e 

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

    
 



i zi zi zi z ---- 1111     f jDr  LFk kuk sa d h i wfrZ  d hft ,  &  f jDr  LFk kuk sa d h i wfrZ  d hft ,  &  f jDr  LFk kuk sa d h i wfrZ  d hft ,  &  f jDr  LFk kuk sa d h i wfrZ  d hft ,  &      

 ¼i½ fof'k"V  p kyd rk d h bdk bZ  -- -- -- -- --- -- -- -- --- -- -- ---  gS A   

 ¼ii ½  csUt hu rFkk  V kWywbZ u d k feJ.k ,d  - -- --- -- -- -- --- -- -- -- --- -- -- ---  foy; u gS A   

    ¼iii ½     l kcq uhd j.k fØ ;k  - -- -- --- -- -- -- --- --  dk sfV d h vfHk fØ ;k d k m n kgj.k gS A 

 ¼iv½     ¶yks jhu d k ije k.kq  Ø eka d  gS A  

 ¼v½     v.kq la[ ;rk  l n So -- -- -- --- -- -- -- --- -- -- -- --- - g ksrh g S A  

    Fill in the blanks :- 

 (i) Unit of specific conductivity is .................... .....................  

 (ii) The mixture of Benzene and Toluene is a ........... solution 

 (iii) Saporication reaction is an example of .... order of reaction  

 (iv) The atomic number of Florine is ........................................... 

 (v) Molecularity is always a ....................................................... 

i zi zi zi z ---- 2222     , d, d, d, d     o kD ; e sa m Rrj  fy[ ksa A o kD ; e sa m Rrj  fy[ ksa A o kD ; e sa m Rrj  fy[ ksa A o kD ; e sa m Rrj  fy[ ksa A     

 ¼i½ d ksykWbMh d .kksa  d h x f r d ks D; k grs g Sa \  

 ¼ii ½  g kbM ªkst u ij  vkW Dl kbM  d k QkWLQksf jd  v Ey  } kjk vi?k Vu d kS u l s iz d kj  
d k m Riz sjd  d gyk rk g S A  

    ¼iii ½     ok;q e aMy e sa  m ifLFkr  f o"kS yh xSl ksa d ks vf/k" kksf" k r d jus ds  fy;s  iz ;q Dr 
m id j.k d k uk e fyf[ k, A  

 ¼iv½     d&Cykd  d s rRo d ks  D;k  d gr s gSaA  

 ¼v½     iUnz gosa l ewg  d s  rRoks aa d ks  D;k d gr s g SaA  

        



Write answer in one sentene.  

 (i) Moment of particles of colliodes is called? 

 (ii) The decomposition of Hydrogen peroxide by Phospbhoric 
acid represents which kind of Catalyst? 

 (iii) Write the name of device containing an Adsorbant which 
adsorbs poisonous gases from the atmosphere.  

 (iv) d-blocks elements are called ? 

 (v) Give one name to fifteenth group of elements.    

i zi zi zi z ---- 3333     i z R; sd  oLrq fu "B i z R; sd  oLrq fu "B i z R; sd  oLrq fu "B i z R; sd  oLrq fu "B esa fn ;s x ;s fo d Yi ksa esa l s l gh  m Rr j f yf[ k;s %&  esa fn ;s x ;s fo d Yi ksa esa l s l gh  m Rr j f yf[ k;s %&  esa fn ;s x ;s fo d Yi ksa esa l s l gh  m Rr j f yf[ k;s %&  esa fn ;s x ;s fo d Yi ksa esa l s l gh  m Rr j f yf[ k;s %&      

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

vvvv     fo | q r d k l ok sZ Rre fo | q r d k l ok sZ Rre fo | q r d k l ok sZ Rre fo | q r d k l ok sZ Rre l q pkyl q pkyl q pkyl q pky dddd  g S   g S   g S   g S      

 ¼i½    ghjk   ¼ii ½  xzsQkbV  ¼iii ½  f l fyd kWu  ¼vi½  v Ø" Vyh;  d k cZ u 

 Best conductor of electricity is - 

 (i) Diamond  (ii) Graphite  (iii) Silicon  (iv)
 Amorphous Carbon 

cccc     CuSO4 . 5H2O d g ykrk  g S  d g ykrk  g S  d g ykrk  g S  d g ykrk  g S      

 ¼i½    gjk d l hl        ¼ii ½  u hyk dl hl    

 ¼iii ½  l Qsn  d l hl   ¼iv½  f t Il e 

 CuSO4 . 5H2O also known as -  

 (i) Green Vitrol    (ii) Blue Vitrol  

 (iii) White Vitrol    (iv) Gypsum 

llll     fu Eufy f [kr  e sa l s 8% 8  d ksvkf MZ us' ku  d k  m n kg j.k  g S  fu Eufy f [kr  e sa l s 8% 8  d ksvkf MZ us' ku  d k  m n kg j.k  g S  fu Eufy f [kr  e sa l s 8% 8  d ksvkf MZ us' ku  d k  m n kg j.k  g S  fu Eufy f [kr  e sa l s 8% 8  d ksvkf MZ us' ku  d k  m n kg j.k  g S      



 ¼i½     KCl       ¼ii ½   CaF2 

 ¼iii ½   CSCl    ¼iv½   ZnS 

C. Which is the example of 8:8 coordination in following 

 ¼i½     KCl       ¼ii ½   CaF2 

 ¼iii ½   CSCl    ¼iv½   ZnS 

nnnn     fo Vkf eu fo Vkf eu fo Vkf eu fo Vkf eu B12121212  esa / k krq  m i fL Fk r gS  % &   esa / k krq  m i fL Fk r gS  % &   esa / k krq  m i fL Fk r gS  % &   esa / k krq  m i fL Fk r gS  % &      

 ¼i½     Mg       ¼ii ½   Fe 

 ¼iii ½   Co    ¼iv½   Zn 

D. Metal present in Vitamin B12 is  

 ¼i½     Mg       ¼ii ½   Fe 

 ¼iii ½   Co    ¼iv½   Zn 

bbbb     l wl wl wl w =  =  =  =  C3H9N d s l aH ko  l e ko ;oh  e sa i z kFkf ed  ,e hu d h  l a[; k gS  %& d s l aH ko  l e ko ;oh  e sa i z kFkf ed  ,e hu d h  l a[; k gS  %& d s l aH ko  l e ko ;oh  e sa i z kFkf ed  ,e hu d h  l a[; k gS  %& d s l aH ko  l e ko ;oh  e sa i z kFkf ed  ,e hu d h  l a[; k gS  %&     

    ¼i½     1 ¼ii ½   2 ¼iii ½   3 ¼iv½       

    Possible number of primary Amine isomers of formula C3H9N is  

 ¼i½     1 ¼ii ½   2 ¼iii ½   3 ¼iv½   4 

i zi zi zi z ---- 4444     Lr EHk  ^ v*  d s f y; s LLr EHk  ^ v*  d s f y; s LLr EHk  ^ v*  d s f y; s LLr EHk  ^ v*  d s f y; s L r Er Er Er E Hk  ^c *  l s pq ud j l gh  t ksM+h  cuk b;sA  Hk  ^c *  l s pq ud j l gh  t ksM+h  cuk b;sA  Hk  ^c *  l s pq ud j l gh  t ksM+h  cuk b;sA  Hk  ^c *  l s pq ud j l gh  t ksM+h  cuk b;sA      

        vvvv     cccc     

 ¼i½   ,uhyhu   vk; fud  fØ LVy 

 ¼ii ½   nw/k   ZnS 

 ¼iii ½   NaCl  ik;l  

 ¼iv½   Ýsad y nks"k    C6H5N2Cl 

 ¼v½   Mk ;t ksfu ;e yo.k   C6H5NH2 



   lgla;ksth  f ØLVy 
   > k xk xk xk x  
 Make the correct pair from Column "A" choosing from 

Column "B"    

        A B 

 ¼i½   Aniline Ionic Crystal  

 ¼ii ½   Milk ZnS 

 ¼iii ½   NaCl Emulsin 

 ¼iv½   Frankel defect  C6H5N2Cl 

 ¼v½   Diazonium salt  C6H5NH2 

   Covalent crystal 

   Form 

 i zi zi zi z ---- 5555     vf Hk fØ ;k d h  d ksf V l s D;k  vf Hki z k;  gS A  vf Hk fØ ;k d h  d ksf V l s D;k  vf Hki z k;  gS A  vf Hk fØ ;k d h  d ksf V l s D;k  vf Hki z k;  gS A  vf Hk fØ ;k d h  d ksf V l s D;k  vf Hki z k;  gS A      

    fu Eufyf [kr  v fHkfØ ; k d h dk sfV crkb;s A     

 ¼i½ HIIH 222 →+   

 ¼ii ½  2252 42 ONOON +→  

    What do you mean by order of a reaction?  

 Give the order of reaction of following reactions  

 (i) HIIH 222 →+   

 (ii) 2252 42 ONOON +→  

 (OR) 

 vf Hk fØ ;k d h  nj d k s iz Hk kfo r d ju s oky s fd Ug h  pkj  d k jd ksa dk s l e > kb ;sA  vf Hk fØ ;k d h  nj d k s iz Hk kfo r d ju s oky s fd Ug h  pkj  d k jd ksa dk s l e > kb ;sA  vf Hk fØ ;k d h  nj d k s iz Hk kfo r d ju s oky s fd Ug h  pkj  d k jd ksa dk s l e > kb ;sA  vf Hk fØ ;k d h  nj d k s iz Hk kfo r d ju s oky s fd Ug h  pkj  d k jd ksa dk s l e > kb ;sA      

 Describe any four factors affecting rate of reaction  

i zi zi zi z ---- 6666     d kWi j l YQ sV foy ; u dh f uEu d s l k Fk g k su s o kyh  vfHkf Ø ;kvk sa d s d so y  l e hj .k d kWi j l YQ sV foy ; u dh f uEu d s l k Fk g k su s o kyh  vfHkf Ø ;kvk sa d s d so y  l e hj .k d kWi j l YQ sV foy ; u dh f uEu d s l k Fk g k su s o kyh  vfHkf Ø ;kvk sa d s d so y  l e hj .k d kWi j l YQ sV foy ; u dh f uEu d s l k Fk g k su s o kyh  vfHkf Ø ;kvk sa d s d so y  l e hj .k 
f yf [k; sA f yf [k; sA f yf [k; sA f yf [k; sA     



    (i) NaOH  foy; u 

 (ii) NH4OH  

 (iii) KI foy; u 

 (iv) KCN 

 Write the chemical equation only when CuSO4reacts with the following regents 

 (i) NaOH Solution 

 (ii) NH4OH   

 (iii) KI Solution 

 (iv) KCN 

(OR) 

 d kWij , oa yksg s  d s nk s iz eq [ k v;Ld ksa d s u ke o l w=  f yf[k , \  

 Write the name and chemical formula of two ores of each of 
copper and Iron ? 

i zi zi zi z ---- 7777     ve k sfu; k f ue kZ .k d h gSo j  fo f/k  dve k sfu; k f ue kZ .k d h gSo j  fo f/k  dve k sfu; k f ue kZ .k d h gSo j  fo f/k  dve k sfu; k f ue kZ .k d h gSo j  fo f/k  d s l a; a=  d k ukek afd r  js[k kfp=  c ukb ;s , oa gk sus s l a; a=  d k ukek afd r  js[k kfp=  c ukb ;s , oa gk sus s l a; a=  d k ukek afd r  js[k kfp=  c ukb ;s , oa gk sus s l a; a=  d k ukek afd r  js[k kfp=  c ukb ;s , oa gk sus 
o kyh  jkl k;f ud  fØ ;k  dh  l e hd j.k  n hft ; sA  o kyh  jkl k;f ud  fØ ;k  dh  l e hd j.k  n hft ; sA  o kyh  jkl k;f ud  fØ ;k  dh  l e hd j.k  n hft ; sA  o kyh  jkl k;f ud  fØ ;k  dh  l e hd j.k  n hft ; sA          

    Draw a labelled diagram for the manufacture of NH3 by Haber's 
process and write equation of the reaction taking place.  

v Fk o kv Fk o kv Fk o kv Fk o k     (OR) 

 yky QkW LQks jl  rFkk l Qsn  QkWLQks jl  d s pkj xq .kksa  d h rq yuk  d h ft ,A 

 Compare any four the properties of red phosphorus with white 
phosphorus. 

i zi zi zi z ---- 8888     fo jatd  pw.kZ  d s pk j m i; k sx  nhf t , A  fo jatd  pw.kZ  d s pk j m i; k sx  nhf t , A  fo jatd  pw.kZ  d s pk j m i; k sx  nhf t , A  fo jatd  pw.kZ  d s pk j m i; k sx  nhf t , A      

    Give four uses of Bleaching powder  

(OR) 



 Dyks jhu }k jk  Qwyk sa d k fo jatu  LFkk bZ  gk srk gS A t cfd SO2 } kjk Qwyk sa d k  f ojat u  
vLFkkbZ  gksr k gS  D;ks a \ 

 Decolorization of flowers by SO2 is temporary while chlorine 
decolorize them permanent why ? 

i zi zi zi z ---- 9999     c uZ j d s m i l gla; k st h ;k sf x d  d s fl )kU r c uZ j d s m i l gla; k st h ;k sf x d  d s fl )kU r c uZ j d s m i l gla; k st h ;k sf x d  d s fl )kU r c uZ j d s m i l gla; k st h ;k sf x d  d s fl )kU r d h iz e q[ k pk j vf Hk xz gh r fyf[ k,d h iz e q[ k pk j vf Hk xz gh r fyf[ k,d h iz e q[ k pk j vf Hk xz gh r fyf[ k,d h iz e q[ k pk j vf Hk xz gh r fyf[ k, A  A  A  A      

    Explain four main postulates of werner's theory of co-ordination 
compound.  

(OR) 

 fu Eu fyf[ kr d ks l e > kb; sA  

 ¼i½ vk; uu l e ko; or k  

 ¼ii ½  d kcZ /kkf Rod  ;kS f x d ksa d s m i;k sx   

 Explain following  

 (i) Ionization Isomerism.  

 (ii) Uses of organo metallic compound.  

i zi zi zi z ---- 1 01 01 01 0     fu Eufy f [kr  jkl k;fu Eufy f [kr  jkl k;fu Eufy f [kr  jkl k;fu Eufy f [kr  jkl k; ffff uuuu dddd  vf Hkf vf Hkf vf Hkf vf Hkf Ø ; kvksa d s f y, d soy  lØ ; kvksa d s f y, d soy  lØ ; kvksa d s f y, d soy  lØ ; kvksa d s f y, d soy  l e hd j.k  f y[kk saA  e hd j.k  f y[kk saA  e hd j.k  f y[kk saA  e hd j.k  f y[kk saA      

    ¼i½ l s.M es; j vfH kfØ ;k A  

 ¼ii ½  g qU l Mhd j vfHkf Ø; kA  

 ¼iii ½  d kfcZ y ,e hu vfHk fØ ;k A  

 ¼iv½ oq VZ t  v fHkfØ ; kA 

    Write only the equation for following chemical reaction.   

 (i) Sand Meyer reaction  

 (ii) Hunsdicker  reaction  

 (iii)  Carbyl amine reaction 



 (iv) Wurtz reaction  
(OR) 

 D;k gk srk g S  t c &   

 ¼i½ ,fFky czk sekbM d ks ,Y dk sgyh f l Yoj ukbVªk bV  f oy; u d s l kFk f Ø; k 
d jrk g SA  

 ¼ii ½  CHCl3 d h fØ ;k  HNO3 d s l k Fk gksr h gS A  

 ¼iii ½  CHCl3 d ks l w;Z  iz d k 'k  vk sj u e g ok esa  [k q yk N ksM+ fn ;k t krk  g S A  

 ¼iv½ CHCl3 d ks Ag pw.kZ  d s l kFk x eZ  d jrs gSaA   

 What happens when - 

 (i) Ethyl bromide reacts with silver nitrite in presence of 
alcohol 

 (ii) CHCl3 react with HNO3 

 (iii)  CHCl3 exposed in moist air and sunlight.  

 (iv) CHCl3 heated with Ag powder.  

i zi zi zi z ---- 1 11 11 11 1     ¼i½ fQu kWy ,oa  ,Ydk sgy  esa  f oHksn  d hf t , ¼d ks bZ  p kj½  

vFkok 

 ¼ii ½  bZ Fk j dh  iz ; ksx  'kk yk fof/k  d k d soy uke kafd r  fp=  cuk d j vfHkf Ø; k 
fyf [k,A  

 (i) Differentiate phenol and alcohol (Any four)? 

OR 

 (ii) Draw labelled diagram of Lab. method of ether and write 
chemical reaction only.  

i zi zi zi z ---- 1 21 21 21 2     Qke sZ fYMgk bM d s pkj  m i; k sx  fyf[ k; sA  Qke sZ fYMgk bM d s pkj  m i; k sx  fyf[ k; sA  Qke sZ fYMgk bM d s pkj  m i; k sx  fyf[ k; sA  Qke sZ fYMgk bM d s pkj  m i; k sx  fyf[ k; sA      
    Write four uses of formadehyde.  

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

    fuEuf yf [kr jklk ; f ud fØ;k vksa ds dso y leh d j.k  fyf [k ;sA  fuEuf yf [kr jklk ; f ud fØ;k vksa ds dso y leh d j.k  fyf [k ;sA  fuEuf yf [kr jklk ; f ud fØ;k vksa ds dso y leh d j.k  fyf [k ;sA  fuEuf yf [kr jklk ; f ud fØ;k vksa ds dso y leh d j.k  fyf [k ;sA      



    Write followwing reactions (only equation)    

    ¼i½ ifd Z u vfHk fØ ;kA  

 ¼ii ½  jkst ue q aM vfHkf Ø ;kA  

 (i) Parkin's reaction  

 (ii) Rojanmund reaction  

i zi zi zi z ---- 1 31 31 31 3     d kc ksZ gk bMª sV  D ;k  g k srs g Sa d kc ksZ gk bMª sV  D ;k  g k srs g Sa d kc ksZ gk bMª sV  D ;k  g k srs g Sa d kc ksZ gk bMª sV  D ;k  g k srs g Sa \\\\  bu ds  bu ds  bu ds  bu ds d ksb Z  nks d ksb Z  nks d ksb Z  nks d ksb Z  nks d k ;Z  c rkb ;sA  d k ;Z  c rkb ;sA  d k ;Z  c rkb ;sA  d k ;Z  c rkb ;sA      

    What are carbohydrates ? Give their any two functions  

(OR) 

    foVkf eu  D;k g ksrs g SaA fo Vkf eu A, C dh  d e h ls gksu s ok ys jksx  crkb; sA   

 What are vitamins ? Mention diseases caused by deficiency of 
vitamin A, C.  

i zi zi zi z ---- 1 41 41 41 4     fu Eu i j l a{ ksi  e sa f VIi .kh fyf [k,  fu Eu i j l a{ ksi  e sa f VIi .kh fyf [k,  fu Eu i j l a{ ksi  e sa f VIi .kh fyf [k,  fu Eu i j l a{ ksi  e sa f VIi .kh fyf [k,      

    ¼i½ vk pk ;Z  pjd 

 ¼ii ½  v i ek tZ d 

    Write the short notes on the following  

 (i) Acharya Charak 

 (ii) Detergent  

(OR) 

    fu Eu ij fV Ii.kh  f yf[k ,A   

 ¼i½ vQhe     ¼ii ½  d ` f= e  e/kqd k jd  

    Write the short notes on the following  

 (i) Opium  



 (ii) Artificial sweeteners  

i zi zi zi z ---- 1 51 51 51 5     l aØ e.k  /k krq vksa e sa l ad q y  ;k S fx d  cuk us d h iz o ` fRr g k srh  g S  D;k sa l aØ e.k  /k krq vksa e sa l ad q y  ;k S fx d  cuk us d h iz o ` fRr g k srh  g S  D;k sa l aØ e.k  /k krq vksa e sa l ad q y  ;k S fx d  cuk us d h iz o ` fRr g k srh  g S  D;k sa l aØ e.k  /k krq vksa e sa l ad q y  ;k S fx d  cuk us d h iz o ` fRr g k srh  g S  D;k sa \\\\     

    ¼i½ ik;jks  Y;wl kbV v;Ld  d s ik sVsf'k; e ijesx us V cu kus d h fof/k d ks  
l eh d j.k l f gr nh ft ,A  

 (i) Transition metals have tendency to form complex 
compound why ? 

 (ii) Give the method for the preparation of pottassium 
permaganate with equation from pyrolusite are  

(OR) 

  yS UFksu kbM  , oa ,f DVuk bV d h 5 f cUn q vksa es a rq yu k d hft ,A  

  Compare any 5 points betwen lanthanides and actinides 

i zi zi zi z ---- 1 61 61 61 6     j km YV d s fu; e d h O;k[ ;k  d hf t , rFkk  b l d h lhek ,sa f yf [k, A j km YV d s fu; e d h O;k[ ;k  d hf t , rFkk  b l d h lhek ,sa f yf [k, A j km YV d s fu; e d h O;k[ ;k  d hf t , rFkk  b l d h lhek ,sa f yf [k, A j km YV d s fu; e d h O;k[ ;k  d hf t , rFkk  b l d h lhek ,sa f yf [k, A     

    Define rault's law and state it limitations.  

 (OR) 

(i) ijk l j.k f dl s d g rs gSaA  ijkl j.k ,oa ijkl j.k  nkc dk s l e > kb;s A  

 Explain Osmosis and Osmotic pressure ?  

(ii) X ywdksl  ds  m l  f o y; u dh  lk Unzrk  Kkr d jks  tks  6-0 xzk e i z fr yh Vj  
;wfj;k  fo y; u  ds l ei jkljh  gSA  ¼X ywdksl dk  v .kq  Hk kj ¾ 180 rFkk  
;wfj;k  dk  v .kq  Hkk j ¾  60½ 

 Find the concentration of glucose solution which is isotonic of 
6.0 = gm/ltr.  Urea solution (Molecular weight of glucose is = 
180 and molecular weight of Urea is = 60.) 

i zi zi zi z ---- 17171717     1111 ----         dk syjk 'k  dk  fu; e  D ;k  g S dk syjk 'k  dk  fu; e  D ;k  g S dk syjk 'k  dk  fu; e  D ;k  g S dk syjk 'k  dk  fu; e  D ;k  g S \\\\  b ld s v uq i b ld s v uq i b ld s v uq i b ld s v uq i zz zz ;ksx  c rkb; sA ;ksx  c rkb; sA ;ksx  c rkb; sA ;ksx  c rkb; sA     

        What is Kohlrausch's law ? give applications of Kohlrausch's law 

vFk ok  vFk ok  vFk ok  vFk ok  (OR)    

    2222 ----         l a{kkj .k  D;k  gS l a{kkj .k  D;k  gS l a{kkj .k  D;k  gS l a{kkj .k  D;k  gS \\\\  l a{kkj .k  dh   l a{kkj .k  dh   l a{kkj .k  dh   l a{kkj .k  dh  fo |qr jklk ; fud  fØ;k  dks le>k b ;sAfo |qr jklk ; fud  fØ;k  dks le>k b ;sAfo |qr jklk ; fud  fØ;k  dks le>k b ;sAfo |qr jklk ; fud  fØ;k  dks le>k b ;sA     

        What is corrosion ? Describe electrochemical theory of corrosion. 

 



¼ d{k k ¼ d{k k ¼ d{k k ¼ d{k k XII ½½½½     
j l k ;u 'k kL=  j l k ;u 'k kL=  j l k ;u 'k kL=  j l k ;u 'k kL=      

vk n' kZ mR rjvk n' kZ mR rjvk n' kZ mR rjvk n' kZ mR rj     
ls V&ls V&ls V&ls V&A    

 
i z 'u 1i z 'u 1i z 'u 1i z 'u 1         f jDr LFkk uksa dh  iwfrZ  f jDr LFkk uksa dh  iwfrZ  f jDr LFkk uksa dh  iwfrZ  f jDr LFkk uksa dh  iwfrZ      
    ¼v ½ vkse&1 lseh  & 1  

 ¼c ½ vkn'kZ  fo y; u   
 ¼n½ f}rh ;  dksfV 
 ¼b ½ 9 
 ¼b ½ i w.kkZad  
[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  ] 

i z 'u 2  , d o k D;  esa m Rr ji z 'u 2  , d o k D;  esa m Rr ji z 'u 2  , d o k D;  esa m Rr ji z 'u 2  , d o k D;  esa m Rr j     
 ¼1½  c zkm uh  xf r dgrs gSA   

 ¼2½ _.kk Red m Ri zsjd  dg rs gSA   
 ¼3½  m i dj.k  dk  uk e xSl ekLd gSA 

 ¼4½  laØe .k  rRo  dgrs gSA  
 ¼5½ fudkstu dgrs  gSA   
[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m Rr j f y[k ui z R;sd lgh  m Rr j f y[k ui z R;sd lgh  m Rr j f y[k ui z R;sd lgh  m Rr j f y[k u s i j  1 $1$1 $1$1  vad  fe ysax sA  s i j  1 $1$1 $1$1  vad  fe ysax sA  s i j  1 $1$1 $1$1  vad  fe ysax sA  s i j  1 $1$1 $1$1  vad  fe ysax sA  ] 

i z 'u 3i z 'u 3i z 'u 3i z 'u 3     ¼v ½ xzsQk b V  
 ¼c ½ uh yk  dlhl  
 ¼l½ CsCl  

 ¼n½ Co   
 ¼b ½ 2 
[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  i z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  ] 

i z 'ui z 'ui z 'ui z 'u     4444     ¼v ½ C6 H5 NH2 

 ¼c ½ i k ;l  
 ¼l½ vk; fud fØLVy 
 ¼n½ ZnS 

 ¼b ½ C6 H5 N2Cl  

[ uksV  %&  uksV  %&  uksV  %&  uksV  %&  i z R;sd lgh  m Rr j fi z R;sd lgh  m Rr j fi z R;sd lgh  m Rr j fi z R;sd lgh  m Rr j f y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  y[k us i j  1 $1$1 $1$1  vad  fe ysax sA  ] 
    



i z 'u  5 i z 'u  5 i z 'u  5 i z 'u  5 ¼¼¼¼i½  ½  ½  ½  vf Hk fØ;k  dh  dksf V  % &  jklk ; fud  v fHk fØ;k ds o sx  dks i z Hkk for  dju s vf Hk fØ;k  dh  dksf V  % &  jklk ; fud  v fHk fØ;k ds o sx  dks i z Hkk for  dju s vf Hk fØ;k  dh  dksf V  % &  jklk ; fud  v fHk fØ;k ds o sx  dks i z Hkk for  dju s vf Hk fØ;k  dh  dksf V  % &  jklk ; fud  v fHk fØ;k ds o sx  dks i z Hkk for  dju s 
o k ys fØ;k dkj dksa dh  lkaUnzrk  ds ?kkrkadks d s ;ksx  d sk  v fHk fØ;k  dh  o k ys fØ;k dkj dksa dh  lkaUnzrk  ds ?kkrkadks d s ;ksx  d sk  v fHk fØ;k  dh  o k ys fØ;k dkj dksa dh  lkaUnzrk  ds ?kkrkadks d s ;ksx  d sk  v fHk fØ;k  dh  o k ys fØ;k dkj dksa dh  lkaUnzrk  ds ?kkrkadks d s ;ksx  d sk  v fHk fØ;k  dh  
dk sfV dg rs gS  &  dk sfV dg rs gS  &  dk sfV dg rs gS  &  dk sfV dg rs gS  &   

¼1½ ¼ii ½ H2 $  I2 →  2H1 
 f}rh ;  dksfV dh  v fHkfØ;k   

¼2½ 2N2O5 $ →  4NO2$02 
 i z Fk e dksfV dh  v fHkfØ;k   

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  1 , o a 2  lgh  fy[k u s i j  2$21 , o a 2  lgh  fy[k u s i j  2$21 , o a 2  lgh  fy[k u s i j  2$21 , o a 2  lgh  fy[k u s i j  2$2  vad  i zk Ir g ksxsaA  ½ vad  i zk Ir g ksxsaA  ½ vad  i zk Ir g ksxsaA  ½ vad  i zk Ir g ksxsaA  ½     

v Fko kv Fko kv Fko kv Fko k     

 v fHkfØ;k  dh  nj  dks i z Hkkfo r djus o k ys i z eq [k  dk jd f uEuk uqlkj gS & 

¼¼¼¼i½  ½  ½  ½      v fHk dkjdk sa dh  lk Unzrk  % &v fHk dkjdk sa dh  lk Unzrk  % &v fHk dkjdk sa dh  lk Unzrk  % &v fHk dkjdk sa dh  lk Unzrk  % &  v fHk dkjd dh  lk Unzrk  c <k us i j v fHk fØ;k 
dh  n j esa  o ` f} gks tkr h  g S  

¼¼¼¼ii½ ½ ½ ½     fudk ;  dk  rk i  fudk ;  dk  rk i  fudk ;  dk  rk i  fudk ;  dk  rk i  %&%&%&%&  f uf'pr  lkaUnzrk  i j r k i  c< +k us ls  v fHk fØ;k  dk  
osx c <+rk  gSA  i z fr  100

C rki  c <+k us i j o sx nks  xq uk  ;k  frxquk  gks 
tkrk  gSA  

¼¼¼¼iii½  ½  ½  ½      v fHk dkjdk sa dh  i z d` fr v fHk dkjdk sa dh  i z d` fr v fHk dkjdk sa dh  i z d` fr v fHk dkjdk sa dh  i z d` fr %&%&%&%&  ftu vf Hk dkjdksa esa m i fLFkr c U/k  ljyr k  ls 
VwVrs gS m udh  v fHkf Ø;k, ¡  rh oz  osx l s  gksrh  gSA   

¼¼¼¼iv½  ½  ½  ½      m Ri zsj d dh  m i f LFk fr m Ri zsj d dh  m i f LFk fr m Ri zsj d dh  m i f LFk fr m Ri zsj d dh  m i f LFk fr %&%&%&%&  m Rizsjd lf Ø; .k  ÅtkZ  dk  e ku de dj nsrk  
gS ftlls  lfØ;  v .kq vksa  dk  va 'k  c <+ tkrk  gSA  vkSj v fHk fØ;k  dk  o sx 
c <+ tkrk  gSA  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  4 dkjd  fy[ k us i j 4  v ad  i zk Ir g ksax saA  4 dkjd  fy[ k us i j 4  v ad  i zk Ir g ksax saA  4 dkjd  fy[ k us i j 4  v ad  i zk Ir g ksax saA  4 dkjd  fy[ k us i j 4  v ad  i zk Ir g ksax saA  ½½½½     

i z 'ui z 'ui z 'ui z 'u  6 6 6 6     mmmm Rr j ¼Rr j ¼Rr j ¼Rr j ¼i ½  dk i j  l Y QsV  fo y;u  e sa ½  dk i j  l Y QsV  fo y;u  e sa ½  dk i j  l Y QsV  fo y;u  e sa ½  dk i j  l Y QsV  fo y;u  e sa NaOH f o y; u f eyk us i j   f o y; u f eyk us i j   f o y; u f eyk us i j   f o y; u f eyk us i j  &&&&     

    (i) CuSO4+2Na0H → Cu (OH)2 + Na2 SO4  

 (ii) CuSO4+4NH4 OH → [Cu (NH3)4 ] SO4 + 4H2O 

 (iii) CuSO4+2KI → K2SO4 + Cu12  
   2CuI2 → Cu2I2 

 (iv) CuSO4+10KCN → 2K3 [Cu(CN)4] + K2SO4  + (CN)2 



¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  lgh  leh jd.k  f y[ k us i j 1 $1 $1$1  vad  i zk Ir gksx saAlgh  leh jd.k  f y[ k us i j 1 $1 $1$1  vad  i zk Ir gksx saAlgh  leh jd.k  f y[ k us i j 1 $1 $1$1  vad  i zk Ir gksx saAlgh  leh jd.k  f y[ k us i j 1 $1 $1$1  vad  i zk Ir gksx saA ½½½½ 

v Fko kv Fko kv Fko kv Fko k 

 dkW i j  d s v ;L dk sa d s uk e , oa lw=  dkW i j  d s v ;L dk sa d s uk e , oa lw=  dkW i j  d s v ;L dk sa d s uk e , oa lw=  dkW i j  d s v ;L dk sa d s uk e , oa lw=      

    ¼i½ D;wi zkb V ;k  :c h  dkWi j Cu2O 

 ¼ii ½ dk i j i k;jk b Vh t CuFeS2 

 ¼iii ½ esysdk b V Cu CO3 Cu (OH)2 

    yk sgs ds i z eq [k  v ;L dk sa d s uk e  , o a lw=  yk sgs ds i z eq [k  v ;L dk sa d s uk e  , o a lw=  yk sgs ds i z eq [k  v ;L dk sa d s uk e  , o a lw=  yk sgs ds i z eq [k  v ;L dk sa d s uk e  , o a lw=      

    ¼i½ gse sVkb V Fe203 vk Dlkb M v;Ld  

 ¼ii ½ flMsjk b M FeCO3 dk c ksZ usV v ;Ld  

 ¼iii ½ vk;ju i k;jk bVh t FeS2  lYQk b M v ;Ld  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  nks&nks v ;Ld  f y[k us i j 2$2  vad i zkI r gksx saAnks&nks v ;Ld  f y[k us i j 2$2  vad i zkI r gksx saAnks&nks v ;Ld  f y[k us i j 2$2  vad i zkI r gksx saAnks&nks v ;Ld  f y[k us i j 2$2  vad i zkI r gksx saA ½½½½  b uds v frfjDr dksbZ   b uds v frfjDr dksbZ   b uds v frfjDr dksbZ   b uds v frfjDr dksbZ  
v U;  v ;Ldv U;  v ;Ldv U;  v ;Ldv U;  v ;Ld  Hkh  fy[ks tk  l drs g SaA  Hkh  fy[ks tk  l drs g SaA  Hkh  fy[ks tk  l drs g SaA  Hkh  fy[ks tk  l drs g SaA     

i z 'u 7  i z 'u 7  i z 'u 7  i z 'u 7      fp=  fp=  fp=  fp=      

 

g so j f of / k d s }kjk  v eksf u;k  d k fu ekZ .kg so j f of / k d s }kjk  v eksf u;k  d k fu ekZ .kg so j f of / k d s }kjk  v eksf u;k  d k fu ekZ .kg so j f of / k d s }kjk  v eksf u;k  d k fu ekZ .k     

v fHkfØ;k  ds leh dj.k   

 3
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¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksx saaA2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksx saaA2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksx saaA2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksx saaA ½½½½     

v Fko kv Fko kv Fko kv Fko k     

ØØØØ     xq .kxq .kxq .kxq .k     yk y  QkL Qksj lyk y  QkL Qksj lyk y  QkL Qksj lyk y  QkL Qksj l     l Qsn  QkL Qksj ll Qsn  QkL Qksj ll Qsn  QkL Qksj ll Qsn  QkL Qksj l     

01 xa/k   xa/k gh u yglq u ds  lek u xa/k   

02 CS2 esa   v fo ys;   iw.kZr% fo ys;  gSA   

03 o k;q  esa  dksb Z  fØ;k  ugha gksrh   va/ksjs e sa  pedr k  g SA  

04 fØ;k 'kh yrk   de fØ;k 'k h y v f/k d fØ;k 'kh y  

¼uksV  %&  4 xq .kksa i j  4 vad i zk Ir gksx saA ½  bl ds v frfjDr  Hkh  vU;  v Urj f y[ks ¼uksV  %&  4 xq .kksa i j  4 vad i zk Ir gksx saA ½  bl ds v frfjDr  Hkh  vU;  v Urj f y[ks ¼uksV  %&  4 xq .kksa i j  4 vad i zk Ir gksx saA ½  bl ds v frfjDr  Hkh  vU;  v Urj f y[ks ¼uksV  %&  4 xq .kksa i j  4 vad i zk Ir gksx saA ½  bl ds v frfjDr  Hkh  vU;  v Urj f y[ks 
tk  l drs g SaA tk  l drs g SaA tk  l drs g SaA tk  l drs g SaA     

m Rr j m Rr j m Rr j m Rr j 8  fo jatd  8  fo jatd  8  fo jatd  8  fo jatd  p w.kZ  d s p w.kZ  d s p w.kZ  d s p w.kZ  d s pkjpkjpkjpkj  m i;ksx  %& m i;ksx  %& m i;ksx  %& m i;ksx  %&     

1- ; g eq [;  :i  ls  :b Z ] lu  o  ydM+h  ds  i Yi  ds  fo jatd  e sa  m i ;ksx 
gksr k  g SA  

2- ; g ih us d s i k uh  ds 'k q f)dj.k  esa  m i ;ksx gksr k  g SA  

3- DyksjksQk eZ  ds  fuek Z .k  esa  

4- i z;ksx'kk yk  esa vkW Dlh  dk jd dh  rjg   

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  4 m i ;k sx  fy[k u s i j  4 v ad i zk4 m i ;k sx  fy[k u s i j  4 v ad i zk4 m i ;k sx  fy[k u s i j  4 v ad i zk4 m i ;k sx  fy[k u s i j  4 v ad i zk Ir gkssax saAIr gkssax saAIr gkssax saAIr gkssax saA ½½½½     

v Fko kv Fko kv Fko kv Fko k     

m RRj %&  Dyksjh u }kjk  Q wyksa  dk  fo ajtu vk D lh dj.k  fØ;k  }kjk  gksrk  gSA   

 [ ]02022 +→+ HClHCl  uo tkr vkDlh tu  

 jaxh u Qwy  $  [0] →  jax g h u Qwy  

 SO2 ds }kjk  Qwyks a dk  fo jatu v i p; u }k jk  gksrk  g SA  

 [ ] 322 2 SOHOHSO +→+  uo tkr gk bMªkstu  



 jaxh u Qwy  $  [ ]→H  ja xgh u Q wy   

 pwfda v i pf;r jaxgh u Q wy o k ;q  dh  vk D lh tu ds  }kjk  i q u% vk Dlh d̀r 
gksdj  jaxh u gks tk rs g SA b lh  f y;s SO2 dk  fo jatu vLFkk ;h  gksrk gSA  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  lgh  dk j.k  lf gr f y[ k us i j  2$2 vad i zk I r g ksasx sAlgh  dk j.k  lf gr f y[ k us i j  2$2 vad i zk I r g ksasx sAlgh  dk j.k  lf gr f y[ k us i j  2$2 vad i zk I r g ksasx sAlgh  dk j.k  lf gr f y[ k us i j  2$2 vad i zk I r g ksasx sA ½½½½     

m &9m &9m &9m &9  % & % & % & % &mi lg  la;ksth  ; ksfxdk s esa vko U/k u  dh  O ; k[;k  djus ds f y,  lu~  1893 
esa o uZj us  , d fl)k U r  i zLrqr f d;k  ftls o uZj leao ;  fl)k Ur dgrs 
gS b ldh  i zeq [k  v fHk xzghrsa fuEu  fyf[k r g SA  

1- m i lg la;k sth  ;kSfxdks e sa  /kk rq,sa] fo 'ks"kr% l aØe.k  /kk rq  nks  i zdkj  dh  
la;kstdrk ,as i z nf'kZr djrh  gSA  

 ¼A½ i zk Fk f ed la;kstdrk   

 ¼B½ f}rh ;  la;kstdrk   

2- i zk Fk f ed la;kstdrk ,sa lk e k U;  :i  ls  vk ; fud i z dkj dh  gk srh  gSA rFkk  
_.kk; uksa }kjk  lar q " V g ksrh  gSA  

3- f}rh ; d la;kstdrk ,sa v u&vk ; fud gk srh gS tks  m nklh u v .kqvksa  ;k  
_.kk; uksa }kjk  lar q " V g ksrh  gSA  

4- i z R;sd /k krq  i jek .kw dh  f}rh ; d la;kstdrk vksa dh  la[;k  fuf'pr g ksrh 
gSA   

5- dsUnzh ;  /kkrq  ls f}rh ;d la;kstdrk  ls vk c af/kr vk ;u ;k  lewg fo fHk Uu 
m i lg la;kstdrk  la [;k  ds v uq :i  f}dLFkk u e sa fo f'k " V :i  lsa 
O ;o fLFkr jgrs  gSA  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  dk sbdk sbdk sbdk sb Z  4 vf Hk x`ghr fy[k us i j 4  vad i zk Ir gksxsaAZ  4 vf Hk x`ghr fy[k us i j 4  vad i zk Ir gksxsaAZ  4 vf Hk x`ghr fy[k us i j 4  vad i zk Ir gksxsaAZ  4 vf Hk x`ghr fy[k us i j 4  vad i zk Ir gksxsaA ½½½½     

v Fko kv Fko kv Fko kv Fko k     

1111 ----     vk ; uu leko ;o krk  %&vk ; uu leko ;o krk  %&vk ; uu leko ;o krk  %&vk ; uu leko ;o krk  %&  os ;kSfxd ftuds v .kqlw=  lek u gksrs gS fdUrq  
fo y; u e sa vk ; uu ij fHk Uu&fHk Uu vk ; u n srs gS vk ; uu leko;oh 
dgykrs gSA m nk gj.kk;Z  &   

 ( )[ ] 453 SOBrNHCO  xg jk  c Saxuh & ; g fo ; yu esa SO4
& 2 vk; u nsrk  gSA  



 ( )[ ]BrSONHCo 453  yk y & ; g fo y; u esa Br
&  vk ; u nsrk  gSA      

2222 ----     dk c Z /kk f Ro d ;kSfxdks ds egRo iw.kZ  m i ;ksx  fuEu  f yf [kr gSA dk c Z /kk f Ro d ;kSfxdks ds egRo iw.kZ  m i ;ksx  fuEu  f yf [kr gSA dk c Z /kk f Ro d ;kSfxdks ds egRo iw.kZ  m i ;ksx  fuEu  f yf [kr gSA dk c Z /kk f Ro d ;kSfxdks ds egRo iw.kZ  m i ;ksx  fuEu  f yf [kr gSA     

1111 ----     m Ri zsj d ds :i  e sa % &m Ri zsj d ds :i  e sa % &m Ri zsj d ds :i  e sa % &m Ri zsj d ds :i  e sa % & dq N  dk c Z /kk fRo d ; ksfxdks dk  mi ;ksx m Ri szjd  d s 
:i  esa  fd;k  tk rk  gS tSls  ftxyj  uk Vk  dk  m i ;ksx , sydh u k s ds  
c gq yh dj.k  esa fd;k  tkrk  gSA   

2222 ----     dk c Z fud la' y s"k .k  e sa  % &dk c Z fud la' y s"k .k  e sa  % &dk c Z fud la' y s"k .k  e sa  % &dk c Z fud la' y s"k .k  e sa  % & dkc Z  & yh fFk;e  dk  m i;ksx , ydksgy] 
dh Vksu vk fn ds l a'ys"k .k  esa f d;k  tkrk  gSA   

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  lgh  m Rrj fy[k us i j  2 $2 vad i zk I r g ksax sAlgh  m Rrj fy[k us i j  2 $2 vad i zk I r g ksax sAlgh  m Rrj fy[k us i j  2 $2 vad i zk I r g ksax sAlgh  m Rrj fy[k us i j  2 $2 vad i zk I r g ksax sA ½½½½     

m Rrj 10 ¼i½ ls.Me s;j v fHk fØ;k  %&  
  → HClCuClClNHC /

256    256 NClHC +  
 c Ut hu  Mc Ut hu  Mc Ut hu  Mc Ut hu  M k; kt ksf u;e  Dy ksj kb Mk; kt ksf u;e  Dy ksj kb Mk; kt ksf u;e  Dy ksj kb Mk; kt ksf u;e  Dy ksj kb M     Dy ksj ks o S t hu Dy ksj ks o S t hu Dy ksj ks o S t hu Dy ksj ks o S t hu     

    ¼ii ½ gq UlMh dj v fHk fØ;k  %&  

  →+ 4
256

CClBrCOOAgHC   ↑++ 256 COAgBrBrHC  
 f lYo j oS Ut k s,V  f lYo j oS Ut k s,V  f lYo j oS Ut k s,V  f lYo j oS Ut k s,V              cz ksek s oS t h ucz ksek s oS t h ucz ksek s oS t h ucz ksek s oS t h u     

 ¼iii ½ dk fc Z y ve h u vfHk fØ; k  % &  

 →++ KOHCHClNHHC 33256   OHKClNCHC 256 33 ++  
    , uhy h, uhy h, uhy h, uhy h u u u u                     Q sfu y  v blks lkb uk bMQ sfu y  v blks lkb uk bMQ sfu y  v blks lkb uk bMQ sfu y  v blks lkb uk bM     
                                ¼ d kf cZ y  veh u½    ¼ d kf cZ y  veh u½    ¼ d kf cZ y  veh u½    ¼ d kf cZ y  veh u½     

 ¼iv½ o qVZ t vf HkfØ;k  

  BrNCHCHBrCHNBrCH aa 22 3333 +−→++  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  4 fØ;k ,sa l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir gksax saA4 fØ;k ,sa l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir gksax saA4 fØ;k ,sa l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir gksax saA4 fØ;k ,sa l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir gksax saA ½½½½  

v Fko kv Fko kv Fko kv Fko k     

    D; k  g ksrk  gSa tc fd D; k  g ksrk  gSa tc fd D; k  g ksrk  gSa tc fd D; k  g ksrk  gSa tc fd     

¼i½ C2 H5 Br++++++++AgNO2 → C2H5 NO2+AgBr 

¼¼¼¼ii ½½½½     OHClNOCHNOCHCl 23233 )( +→+  



¼¼¼¼iii ½½½½     2222CHCl3 +O2 → 2COCl 2+HCl 
                             dk cksZf uy  dy ksjk bMdk cksZf uy  dy ksjk bMdk cksZf uy  dy ksjk bMdk cksZf uy  dy ksjk bM     

                                ¼Q kLth u½¼Q kLth u½¼Q kLth u½¼Q kLth u½     

¼¼¼¼iv½½½½     AgClCHCHAgCHCl 662 3 +≡→+ ∆     
                                                    ¼ ,fl Vy hu½¼ ,fl Vy hu½¼ ,fl Vy hu½¼ ,fl Vy hu½     

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  4 fØ;k ,sa4 fØ;k ,sa4 fØ;k ,sa4 fØ;k ,sa  l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir g ksax saA l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir g ksax saA l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir g ksax saA l eh d j.k  lf gr fy[k us i j  4  vad  i zk Ir g ksax saA ½½½½     

m Rr j 1 1 m Rr j 1 1 m Rr j 1 1 m Rr j 1 1     
xq .kxq .kxq .kxq .k     Qh uk yQh uk yQh uk yQh uk y     v Y dksg yv Y dksg yv Y dksg yv Y dksg y     

¼1½ i z dkj &OH lewg o Sath u uk fHk d ds  
vlar ` Ir dkc Z u ls tq M+ k  gksr k  
gSA   

&OH lewg , Ydsu ds 
lar` Ir  dk cZ u ls tq M+k  
g ksrk  gSA  

¼2½ i z d̀fr  uh ys f yV el i si j dk s  yk y e sa  
c ny nsrk  gs vr%  ; g v Eyh ;  
i z d`fr dk  gSA   

f yVe l ds  i z f rmnklhu 
g ksrk  gSA  

¼3½ FeCl3 ls  fØ;k  gsD lk Qh uk Dlh  vk ;ju dk  
o Saxuh  jax  nsr k  g SA  

dksb Z  fØ;k  ugha gksrh  A  

¼4½ PCl5 ls  f Ø;k   v fUre m Rik n ds :i  esa  Vªk b Z  
Qsf uy QkLQsV c urk  gSA   

, fYdy D yk sjk b M c urk  
g SA  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  4 var j  fy[ku s4 var j  fy[ku s4 var j  fy[ku s4 var j  fy[ku s  i j  4 vad i zk Ir gksa x saA i j  4 vad i zk Ir gksa x saA i j  4 vad i zk Ir gksa x saA i j  4 vad i zk Ir gksa x saA ½½½½     

¼ii ½ b Z Fkj c uk us dh  i z ;k sx'kk yk  fo f/k  %&  

 

 



 OHHSOHCSOHOHHC C
2452

100
4252 + →+

ο  
 ( ) 42252

140
52452 0 SOHHCOHHCHSOHC C + →+

ο  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksax sA  2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksax sA  2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksax sA  2 vad fp = o  2 vad le h dj.k  fy[ k us i j i zk I r g ksax sA  ½½½½     

m Rr j &  12m Rr j &  12m Rr j &  12m Rr j &  12     Qk e sZ fYMgkjM  d s mi ;ksx  % & Qk e sZ fYMgkjM  d s mi ;ksx  % & Qk e sZ fYMgkjM  d s mi ;ksx  % & Qk e sZ fYMgkjM  d s mi ;ksx  % &     

 ¼i½ jksxk .kw u k 'k d o  i z frjks/k d ds :i  esa   

 ¼ii ½ peZ  m |k sx esa  peZ 'kks/kd d s :i  esa   

 ¼iii ½ fQuksy d s lk Fk  c g q yh dj.k  }kjk  i zk Ir c Sdsyk b V uk ed c gq ydl 
dks c uk us esa  ftl dk  m i ;ksx fo |qr f Lo p cu k us e s a fd;k  tk rk  gSA  

 ¼iv½ Qk esZ yh u tks Qk eZ f YMgk b M dk  40 i z fr'kr tyh ;  fo y; u  gS tks 
tSo  i nk FkksZ  ds  la j{k .k  esa  i z ;ksx gksrk  gSA   

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  4 m i ;k sx  nsus i j  4  vad  i zk Ir gksx saA4 m i ;k sx  nsus i j  4  vad  i zk Ir gksx saA4 m i ;k sx  nsus i j  4  vad  i zk Ir gksx saA4 m i ;k sx  nsus i j  4  vad  i zk Ir gksx saA ½½½½     

v Fko kv Fko kv Fko kv Fko k     

    i fdZu v fHkfØ;k  %&  

( ) COOHCHCOOHCHCHHCOCOCHCHOHC COONaCH
3562356

3 +−= →+     
 jkstu eqaM v fHk f Ø;k  &  
 HClCHOCHHCOClCH BaSOPd + →+ 3

4
23  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  nks fØ;k ;sa fy[ k us i j 2$2  vad  i zk Ir gksax sA  nks fØ;k ;sa fy[ k us i j 2$2  vad  i zk Ir gksax sA  nks fØ;k ;sa fy[ k us i j 2$2  vad  i zk Ir gksax sA  nks fØ;k ;sa fy[ k us i j 2$2  vad  i zk Ir gksax sA  ½½½½     
 

m Rr j &  13  m Rr j &  13  m Rr j &  13  m Rr j &  13      
 i kWyh  gkb MªksD lh  , YMh gkb M]  i kW yh  gkb Mªk WDlh  dh Vksu vkSj , sls  o ` gn 

c gq ydh ;   v.kq  tks ty v i ?k Vu i j i kWyh  gk b MªkWDlh  , YMh gkb M ;k 
i kWyh  gkb MªksDlh  dh Vksu nsrs gSa  dk c ksZ gkb MªsV dgykrs gSaA   

 m nkg j.k  %& X yw dkst ¼C6H12O6½ Qz DVksl] LVk pZ  vk f n 
¼1½ ÅtkZ  ds L=ksr ds  :i  esa X yw dksl e an xfr ls  vkW D lh d̀r gksdj th oksa 

ds  fy;s fo fHk Uu  tSfo d dk ;Z  lai Uu  d jus  ds  f y;s  ÅtkZ  mi yC/k  djkrk  
gSA   

 ++→+ OHCOOOHC 2226126 666 Å tk Z         



    i kSyhlsdkjk bM i gys ty v i ?k Vu ds }k jk  Xywdkst  m Ri Uu djrk  gs 
tks f Qj vkW D lh d̀r gksdj  Å tkZ  nsrk  gSA   

¼2 ½¼2 ½¼2 ½¼2 ½     ÅtkZ  dk  HkaMkj .k  ÅtkZ  dk  HkaMkj .k  ÅtkZ  dk  HkaMkj .k  ÅtkZ  dk  HkaMkj .k  % &% &% &% & ek uo  'kjhj esa  dk c ksZ gkb MªsV X yk b Z dkstu ds  :i  esa 
ÅtkZ  lafpr j[krk  gSA c h ekjh  ;k  mi okl vk f n esa X yk b dkstu  X yw dkst 
esa i fjo fr Zr gksdj  Å tkZ  m i yC/k  djkr k  g SA  

¼3 ½¼3 ½¼3 ½¼3 ½     l ajpuk  dk  vk /kkj  &l ajpuk  dk  vk /kkj  &l ajpuk  dk  vk /kkj  &l ajpuk  dk  vk /kkj  & dk c ksZ gkb MªsV ¼ls ywdks t½ i sM+] ikS/kks dks vk /kkj  
m i yC/k  djkrk  gSA  i sM+ i kS/kks dh  dksf'k dk  fHk f Rr lsywyk st dh  c u h  g ksrh 
gSA   

¼4 ½¼4 ½¼4 ½¼4 ½     vk gkj  vk gkj  vk gkj  vk gkj  &&&&  dq N dk c ksZ gk bMªsV  tSl s  X ywdks t  o  LVk pZ  Hkkstu ds  :i  esa  
dk ;Z  djrs gS i k pu  fØ;k  ds nkSjk u ;s varr% X ywdkst e sa i f jo frZr g ksrs 
gSA  ; g X ywdkst 'o lu ds n kSjk u vkW D lh d̀r  gsk dj 'k jhj ds  fy;s 
vko '; d Å tkZ  i z nk u djrk  g SA  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  i fjHkk "kk  f y[ kus i j 2 vad o  dk ;Z  fy[k us i j 2  vad i zkIr  gksax sAi fjHkk "kk  f y[ kus i j 2 vad o  dk ;Z  fy[k us i j 2  vad i zkIr  gksax sAi fjHkk "kk  f y[ kus i j 2 vad o  dk ;Z  fy[k us i j 2  vad i zkIr  gksax sAi fjHkk "kk  f y[ kus i j 2 vad o  dk ;Z  fy[k us i j 2  vad i zkIr  gksax sA ½½½½     
v Fko kv Fko kv Fko kv Fko k     

 fo Vk feu&Hkkstu  esa l w{ e  e k=k  esa vko '; d o s dk c Z fud i nk FkZ  tks dq N fo Vk feu&Hkkstu  esa l w{ e  e k=k  esa vko '; d o s dk c Z fud i nk FkZ  tks dq N fo Vk feu&Hkkstu  esa l w{ e  e k=k  esa vko '; d o s dk c Z fud i nk FkZ  tks dq N fo Vk feu&Hkkstu  esa l w{ e  e k=k  esa vko '; d o s dk c Z fud i nk FkZ  tks dq N 
'k jh j fØ; k vksa dk s fu;af=r djrs gSa , o a 'kjh j dks Lo L F;  j[k us ds fy;s 'k jh j fØ; k vksa dk s fu;af=r djrs gSa , o a 'kjh j dks Lo L F;  j[k us ds fy;s 'k jh j fØ; k vksa dk s fu;af=r djrs gSa , o a 'kjh j dks Lo L F;  j[k us ds fy;s 'k jh j fØ; k vksa dk s fu;af=r djrs gSa , o a 'kjh j dks Lo L F;  j[k us ds fy;s 
fuf 'pr  ch ek fj; ksa fuf 'pr  ch ek fj; ksa fuf 'pr  ch ek fj; ksa fuf 'pr  ch ek fj; ksa l s j[k k  d jrs gSaA  l s j[k k  d jrs gSaA  l s j[k k  d jrs gSaA  l s j[k k  d jrs gSaA      

    fo Vk feu fo Vk feu fo Vk feu fo Vk feu A& jrkSanh& jrkSanh& jrkSanh& jrkSanh     
    fo Vk feu fo Vk feu fo Vk feu fo Vk feu C& Ldo hZ& Ldo hZ& Ldo hZ& Ldo hZ  

¼uksV  % &¼uksV  % &¼uksV  % &¼uksV  % & i f jHkk "kk  fy[k us i j  2  vad , o a i z R;sd dh  deh  l s gksu s o k y s j ksxk sa d s i f jHkk "kk  fy[k us i j  2  vad , o a i z R;sd dh  deh  l s gksu s o k y s j ksxk sa d s i f jHkk "kk  fy[k us i j  2  vad , o a i z R;sd dh  deh  l s gksu s o k y s j ksxk sa d s i f jHkk "kk  fy[k us i j  2  vad , o a i z R;sd dh  deh  l s gksu s o k y s j ksxk sa d s 
uk e  fy[k u s i j  1$1  vad i zk Ir g ksax sAuk e  fy[k u s i j  1$1  vad i zk Ir g ksax sAuk e  fy[k u s i j  1$1  vad i zk Ir g ksax sAuk e  fy[k u s i j  1$1  vad i zk Ir g ksax sA ½½½½     

m Rr j &  14m Rr j &  14m Rr j &  14m Rr j &  14     

 ¼¼¼¼i½½½½     vk pk;Z  pj d % &vk pk;Z  pj d % &vk pk;Z  pj d % &vk pk;Z  pj d % & ; s f pfdRlk 'kkL= ds f i rk  dgs tkrs gS bud s 
}kjk  jfpr pjd  lafgrk  vk;qo sZ n dk  f o 'o dks"k  ek uk  tkrk  g SA tc  
;wjksi  e sa  fo f Hk Uu fl)kaUrksa ds  dkj.k  'k jhj  j puk  f o Kk uh  Hk zfer Fks  rc  
i je fo )ku vkpk; Z  pjd u s 'kjhj  la jp uk  Hkzw.k ] fuekZ .k  o  fo dkl] 
Hkst"k~  fo Kk u jDr lapkj vk fn ds fo "k ;  esa fo Lrkj ls Bk sl tk udkjh 
i zLrqr dh  A  b lds  v frfjdr e/kq e sg {k ;jksx] g` n;  lEca/k u h  ch ek fj;kas 
dk  fun ku o  mi pkj i zLrqr fd; kA pjd lafgrk  esa , d yk [k 
tM+h &cwfV;k sa dh  xq .ko Rrk  ,oa dk ;Z  i z .kk yh  nh  gSA   

 ¼¼¼¼ii½½½½     v i ek tZ d % &v i ek tZ d % &v i ek tZ d % &v i ek tZ d % &  vi ek tZd o s jkl;k fud i nk FkZ  g S] tks /kwy xzhl ;k  
rSyh ;  ink FkksZ  dks gVk dj  o L=  vk fn  dks l k Q d j nsrs  g S b les  lk c qu 



tSlk  xq .k  gk srk  gSA  b ui j dBksj ty  dk  i z Hkko  ugha i M+rk  gSA tSls& 
lksfM; e MksMsfly c Sth u lYQksu sV  vk fn  A   

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼¼¼¼i½  o  ¼½  o  ¼½  o  ¼½  o  ¼ii ½  fy[k us i j  2 $2 vad i zk Ir  g ksx saA½  fy[k us i j  2 $2 vad i zk Ir  g ksx saA½  fy[k us i j  2 $2 vad i zk Ir  g ksx saA½  fy[k us i j  2 $2 vad i zk Ir  g ksx saA ½½½½     

v Fko kv Fko kv Fko kv Fko k  

¼¼¼¼i½½½½     v Qh e  % &v Qh e  % &v Qh e  % &v Qh e  % &  ; g  ySVsDl gksrk  gS b lesa 25  , Yds ykWWb M gksrs gSA  tS ls% &tS ls% &tS ls% &tS ls% & 
ek QhZ u]  dksMh u]  uk dksZ Vh u] gsjksb u vk fnA  ; g  nnZ  fuo kjd o  u han ds  
fy;s m i ;ksxh  gSA      

¼¼¼¼ii½½½½     d` f=e  e/kq dk jd  % &d` f=e  e/kq dk jd  % &d` f=e  e/kq dk jd  % &d` f=e  e/kq dk jd  % &  o g jkl; fud i nk FkZ  tks [kk | i nk Fk ksZ  esa  feB kl 
m Ri Uu djus ds  fy;s i z;qDr fd;s tkrs  gSA  d` f=e e/kq dkjd dg yk rs g S 
tks f uEu g S &   

 1- lSdsf ju   2-+ , fyVse   3- lq Øk st 
    m i ;k sx  m i ;k sx  m i ;k sx  m i ;k sx      

 ¼i½ BaMs i s;  i nk FkksZ  esa  feBkl i Snk  djus d s fy,  A  
 ¼ii ½ e/kq esg jksx  ls  i h fM+r O ;fDr;ksa d s fy; sA  

¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  i z R;sd  d s lg h  m Rr j f y[ k us i j 2$2  vad  i zkIr gksax sai z R;sd  d s lg h  m Rr j f y[ k us i j 2$2  vad  i zkIr gksax sai z R;sd  d s lg h  m Rr j f y[ k us i j 2$2  vad  i zkIr gksax sai z R;sd  d s lg h  m Rr j f y[ k us i j 2$2  vad  i zkIr gksax sa ½½½½     

i z 'u & 15i z 'u & 15i z 'u & 15i z 'u & 15     

¼i½ laØe .k  /kkr q vk sa esa  ; g xq .k  i k;k  tk rk  gS ¼ladq y  ;k Sfxd cuk uk ½ 
leUo ;  c U/k  b ysD Vªku ;q X e ds vk nk u&i znk u ds dkj.k  c urk  g SA 
laØe .k  /kkrq  vk; u bysDVªk u ;qX e xzk gh  dk dk ; Z djrs  gSA  , oa  

 NH3  ,H2O, C1, F, CN, etc  fyxS.M ds  :i es a dk;Z  djrk  gsA tks bysDVªku 
;q X e dks nk u  d jr s gS  vkSj m i  lg la;k std  c U/k  dk  fuekZ .k  djrs  gSA  

 ladq y  ;kSfxd c uk us dh  i zo ` fr dk  dk j.k &  

¼A½ b udk  ¼n-1½d vk fcZ Vy fjD r jgr k  g SA  

¼B½ b u i j m Pp uk fHk dh; vkos'k  gksrk  gSA   

¼ii ½ i k ;jksyqlk b V  ¼MnO2½ dks o k ;q ea.Myh ;  vkDlh tu  ¼o k ;q ½ e sa OH d s  lk Fk  
xje djus  i j K2MnO4 ¼g js jax  dk  i nk FkZ ½ c urk  gSA   

 OHMnKOKOHMnO heat
24222 2024 +→++  

 



 gjsa i nk FkZ  dks ty ds  ds lk Fk  f u" df"kZr djds  ¼jlk ; fu d vk Dlhdj.k  
}kjk ½ gjs fo y;u esa Cl2 dh  /kkjk  i zo kfgr  djus ls K2 MnO4, KMn04 ea s  
i fjo f rZr g ks tkrs gSA   

 lk Unzrk  , o a fØLVyh dj.k  d j KMn04 ds  fØL Vy i zkIr djfy,  tk rs g SA  
 4242 2120 KMnOKCClMnK +→+  

    ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼uksV  %&  ¼¼¼¼i½  o  ¼½  o  ¼½  o  ¼½  o  ¼ii ½  fy[k us i j  2 $3 vad i zk Ir  g ksx saA½  fy[k us i j  2 $3 vad i zk Ir  g ksx saA½  fy[k us i j  2 $3 vad i zk Ir  g ksx saA½  fy[k us i j  2 $3 vad i zk Ir  g ksx saA ½½½½     
 

v Fko k  v Fko k  v Fko k  v Fko k      
y sU Fk suk b M y sU Fk suk b M y sU Fk suk b M y sU Fk suk b M     , fDVukb M , fDVukb M , fDVukb M , fDVukb M     

1- ;s eq [;  :i  ls  $3 rFk k  ;k Sfxdksa e sa  
$2] $4 vk Dlh dj.k  vo LFk k,a Hkh 
i znf 'kZr  djrs  gSA   

1-  ;s $ 3 ds  v yko k  vi us ;kSfxdksa e sa  
$4]  $5] $6] $7 vk Dlh dj.k  vo LFkk  
Hkh  iz nf'kZr djrs  gsA   

2- ladq y c uk us dh  i zo `fr de  gksrh 
gSA  

2-  ladq y c uk us dh  i zo `fr  v f/k d g ksrh  
gSA   

3- b uds ;kSf xd de  { kkjh;  gksrs gSA   3-  b uds ;kSfxd vf /kd {kkjh ;  gksrs gSA 
4- ; s vk D lk s vk ; u ugha c u krs  4-  ; g  vkWD lk s vk ;u 
5- i zk sfefFk; e ds v fr fjD r lHkh 
ySUFk sukm M ukW u jsf M;ksa, fDVo 
¼vjsfM;ks/k ehZ  ½ gksrs gSA   

5-  lHkh  , fDVukb M jsf M;k/k ehZ  gksrs gSA  

¼uksV  % &  ¼uksV  % &  ¼uksV  % &  ¼uksV  % &  5  var j fy[ kus i j 5  vad  i zk Ir gksx saA  b lds v frf jDr  Hkh  var j fy[ks 5  var j fy[ kus i j 5  vad  i zk Ir gksx saA  b lds v frf jDr  Hkh  var j fy[ks 5  var j fy[ kus i j 5  vad  i zk Ir gksx saA  b lds v frf jDr  Hkh  var j fy[ks 5  var j fy[ kus i j 5  vad  i zk Ir gksx saA  b lds v frf jDr  Hkh  var j fy[ks 
tk  l drs g SaAtk  l drs g SaAtk  l drs g SaAtk  l drs g SaA ½½½½     



i z 'u & 16i z 'u & 16i z 'u & 16i z 'u & 16     jkm YV  dk  f u; e &jkm YV  dk  f u; e &jkm YV  dk  f u; e &jkm YV  dk  f u; e &  
 

jkm YV  d s fu; e dh  lh ek , W  &  jkm YV  d s fu; e dh  lh ek , W  &  jkm YV  d s fu; e dh  lh ek , W  &  jkm YV  d s fu; e dh  lh ek , W  &      
1- lkanz  fo; yuksa es a fo ys;  vk Sj fo yk ; d ds d.kksa ds e/;  i z c y vU;ksU;  

fØ;k  gksus ds  dkj.k  jk mYV dk  fu; e  yk xw ugha gksr k  g SA  

2- ; fn fo ys;  fo yk ; d esa laxq f.kr ;k  fo;ksf tr gksr k  g S rc  o k "i nkc  ds 
voue  vkisf {k r e k u ls fHk Uu gksrk  gSA   

3- ; g fu; e  dso y v R;ar ruq  fo y;uksa i j  g h yk xw  gksr k  g SA  



4- ; g dso y vko k "i 'kh y f o ys;  ;q Dr f o y;uksa i j gh  yk xw gksrk  gSA   

 [ uksV  %&  uksV  %&  uksV  %&  uksV  %&  lg h  f u; e fy[ k us i j 3 vad o  lh ek, a f y[k us i j  2 vad i zkIr lg h  f u; e fy[ k us i j 3 vad o  lh ek, a f y[k us i j  2 vad i zkIr lg h  f u; e fy[ k us i j 3 vad o  lh ek, a f y[k us i j  2 vad i zkIr lg h  f u; e fy[ k us i j 3 vad o  lh ek, a f y[k us i j  2 vad i zkIr 
gksax sgksax sgksax sgksax s] 

v Fko kv Fko kv Fko kv Fko k     

 og izfØ;k ftl esa  'kq } foyk;d ds  de lkanz  foy;u esa  ls  mPp lka nz  
foy;u esa  v}ZikjxE; f>Yyh esa  ls  gks dj izokfgr gksrs  gSA ijlj.k dgykrk gSA  

 i jkl j.k  dk  nk c  &i jkl j.k  dk  nk c  &i jkl j.k  dk  nk c  &i jkl j.k  dk  nk c  & fdlh  v)Z i kjxE;  f>Yyh  d s }kjk  fo yk ; d ds  
fo ; yu esa c g ko  dks jksdus  ds  fy,  fo y;u i j yxk ; k  tk us ok yk  vf rfjD r 
nkc  i jklj.k  nk c  dgykrk  gSA   
 

;wfj;k  dk  v .kq  Hkk j &  60 xzk e eksy i z fr yh Vj xzk e v .k q  lkanz .k  
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pawfd ;wf j;k  dk  f o y;u X ywdkst ds  fo y; u ls  le i jk ljh  gS 
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1  X ywdkst  dh  i z fr yh Vj lkanzrk  
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X y wdkst  dh  i z fryh V j lk anzrk  X y wdkst  dh  i z fryh V j lk anzrk  X y wdkst  dh  i z fryh V j lk anzrk  X y wdkst  dh  i z fryh V j lk anzrk  = 18  xzk e 18  xzk e 18  xzk e 18  xzk e     

uksV % & ¼i z R;sd  dh  i fjHkkuksV % & ¼i z R;sd  dh  i fjHkkuksV % & ¼i z R;sd  dh  i fjHkkuksV % & ¼i z R;sd  dh  i fjHkk "kk  fy[k us i j 1$1 v ad  o  lo k y lgh  gy  d jus i j "kk  fy[k us i j 1$1 v ad  o  lo k y lgh  gy  d jus i j "kk  fy[k us i j 1$1 v ad  o  lo k y lgh  gy  d jus i j "kk  fy[k us i j 1$1 v ad  o  lo k y lgh  gy  d jus i j 
3  vad  i zk Ir g ksax s½A 3  vad  i zk Ir g ksax s½A 3  vad  i zk Ir g ksax s½A 3  vad  i zk Ir g ksax s½A     

m Rr j 1 7m Rr j 1 7m Rr j 1 7m Rr j 1 7     

    



v uq iz ;ksx &v uq iz ;ksx &v uq iz ;ksx &v uq iz ;ksx &     

1111 ----     nqc Z y fo |qr v i?k V; dh  v uUr ruqrk  i j vk f.o d pk ydrk  dk  
fu/kk Zj.k  djuk A   

2- fo ;kstu  dh  e k=k  Kk r d juk A  

3- v Yi  fo y;  yo .kksa dh  fo y;rk  Kkr djuk A  

    uksV  %&  i fjHkk "kuksV  %&  i fjHkk "kuksV  %&  i fjHkk "kuksV  %&  i fjHkk "k kkkk  f y[k us f y[k us f y[k us f y[k us  i j 2  vad  i j v uq i z ;ksx  i j  3 vad i zk Ir g ksax sA  i j 2  vad  i j v uq i z ;ksx  i j  3 vad i zk Ir g ksax sA  i j 2  vad  i j v uq i z ;ksx  i j  3 vad i zk Ir g ksax sA  i j 2  vad  i j v uq i z ;ksx  i j  3 vad i zk Ir g ksax sA     
v Fko kv Fko kv Fko kv Fko k     

    l a{kkj .k  & l a{kkj .k  & l a{kkj .k  & l a{kkj .k  & o k;q ea.My esa m i fLFkr xSlk sa  rFkk  ueh  }kjk  /kkrqvksa dh  /kh eh  
xfr ls  voaf Nr   ;ksfxdks esa  c ny tus  dh  i z fØ;k  la{kk j.k  dgykrh  gSA  
yksgs esa  tax yxu k  la { kkj.k  dk  i z eq[k  m nk g j.k  gSA  

    fØ;k fo f/k  &fØ;k fo f/k  &fØ;k fo f/k  &fØ;k fo f/k  &   tax yxu s dh  fo |qr jlk ; fud fl)kar  &   

 b l fl)kar ds  v uqlk j v'kq+)  yksgs  dh  lr g f o |qr jklk ; fud lSy  dh  
Hkkaf r O ;o gkj djrh  gSA , sls l sy e sa 'kq ) y ksgk  , uksM rFk k  v 'kq ) yk sgk  
dSFk ksM dh  rjg  dk ;Z d jrk  gSA ue h  ftlesa  O2 vksj  CO2 fo y; s g S] 
fo |qr v i ?k V~ ;  dk  dk ;Z  djrk  gSA   

, uksM i j & −+ +→ eFeFe 22  

dsFkk sM i j & −− →++ OHeOOH 4422  

 , uk sM i j c us Fe+2 vk; u OH
&  vk ; uksa l s fØ;k  djds  Fe¼OH½2  c u krs g S] 

tks o k ;q ea.My dh  vkSj O2 } kj ueh  dh  m i fLFk fr esa gk b MªsVsM vk;ju 
vkWDlkb M c ukrk  gSA  ; gh  tax g SA  

OxHOFeOHOOHFe 232222 .
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 uksV %& la{kkj.k  dh  i fjHkk "kk  i j 2 vad  o  la{kkj.k  jklk ; fud fØ;k 
fo f/k  i j 3 vad i zk I r g ksasx sA  

    


