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vkafdd iz”u cSad 

1- Bksl voLFkk [SOLID STATE] 
 

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

fjfDr;ksa dh la[;k & hcp / ccp fdzLVy ra=ksa esa ;fn vo;oh d.kksa dh la[;k N gks rks &  
Location of Octahedral Voids  =  Body centre + Edge centre 

No of Octahedral Voids  =  1 x 1  + 12 x ¼   =  4  ;     No of constituent  particals  =  8 x 1
8
   +  6 x 1

2
   =  4 

No of Octahedral Voids  =  No of atom in unit cell 
Location of Tetrahedral Voids  =  2  VT   at  each boby diagonal of  fcc 

No of constituent  particals  =  8 x 1
8
   +  6 x 1

2
   =  4    ;      No of Tetrahedral Voids  =  8 x 1   =  8 

No of Tetrahedral Voids  =  2 x No of atom per unit cell  [ VT  =  2 x OV ] 
vr% v’VQydh; fjfDr;ksa dh la[;k = N ,  prq’Qydh; fjfDr;ksa dh la[;k = 2N  ,  dqy fjfDr;ksa dh la[;k = 3N 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
vkafdd iz”u % ,d vk;fud ;kSfxd nks rRo X o Y ls cuk gS rRo Y ds ijek.kq ¼_.kk;u½ ccp tkyd cukrs gS rFkk 
rRo X ¼/kuk;u½ tks lHkh v’VQydh; fjfDr;ksa dks <drk gS rks ;kSfxd dk lw= Kkr dhft,A  

Y (anion)  ccp  that present = corner + face centred 
Y = 8 x 1/8  +  6 x ½  =  4 
X (cation)  at OV  = body centred + edge centred 
X = 1 x 1  + 12 x ¼  = 4  
X : Y  = 4 : 4  = 1 : 1   hence  formula   =   XY  

Let  No of  Y atom = n 
No of octahedral void  = n 
No of X atom  =  n  
X : Y  =  n : n  =  1 : 1  hence  formula    =   XY 

vkafdd iz”u % ,d ;kSfxd nks rRoksa ls cuk gS ftlesa RkRo B ds ijek.kq ccp tkyd cukrs gS rFkk rRo A tks 
prq’Qydh; fjfDr;ksa ds 2/3   Hkkx dks ?ksjrk gS rks ;kSfxd dk lw= Kkr dhft,A  

B atom in ccp,  that prsnt  = corner + face centred 
B = 8 x 1/8  +  6 x ½  =  4 
A  atom at  2/3 of  tetrahedral void  ;   VT = 8  in ccp 
A = 8 x 2/3 =  16/3  

A : B  = 16/3  : 4  = 4 : 3   hence  formula =   A4B3  

Let  No of  B atom = n 
No of tetrahedral void  =  2 x n 
No of A atom  =  2/3 x  2n  =  4n/3 
A : B  =  4n/3 : n  =  1 : 1  hence  formula  =   A4B3  

 
vkafdd iz”u % ,d ;kSfxd nks rRoksa ls cuk gS ftlesa RkRo Y ds ijek.kq ccp tkyd cukrs gS rFkk rRo X tks 
prq’Qydh; fjfDr;ksa ds 1/3   Hkkx dks ?ksjrk gS rks ;kSfxd dk lw= Kkr dhft,A  

Let  No of  Y atom = n 
No of tetrahedral void  =  2 x n  =  2n 
No of X atom  =  1/3 x  2n  =  2n/3            X : Y  =  2n/3 : 2n  =  1 : 3  hence  formula  =   XY3  

ladqyu {kerk (PE) & 
fdzLVy esa dqy miyC/k LFkku dk og izfr”kr Hkkx tks vo;oh d.kksa }kjk laiwfjr ;k /kkfjr gksrk gSA 
¼ladqyu {kerk dk lw= = ,dd dksf’Bdk ds d.kksa }kjk laiwfjr dqy vk;ru x 100@,dd dksf’Bdk dk dqy vk;ru½ 

1- (scc)  ljy ?kuh; tkyd lajpukvksa es ladqyu n{krk &  

• ljy ?kuh; ,dd scc  esa dqy d.kks dh la[;k %  8 x 1
8
   =  1 d.k 

• ,d d.k@xksys dk vk;ru = 4/3 𝜋r3  

• d.kksa dk dqy vk;ru = 1 x 4 
3

 πr3 =  4/3 𝜋r3 
• ,dd dk vk;ru = a3 
• ladqyu {kerk = total volume of particles

volume of Unit cell
 X 100 

     = 4/3 𝜋r3
a3

 x 100 
 

,dd dh Hkwtk a rFkk f=T;k r esa lacU/k  

fp=kuqlkj Qyd ABCD ls 

a =  r + r   =   2r          

;fn ,dd dh ,d Hkwtk = a   
d.k ;k xksys dh f=T;k  = r 
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                      = 4/3 𝜋r3
(2𝑟)3

 x 100                        

• ladqyu n{krk =  𝜋 x 100/6  =    
𝟏𝟏𝟏𝟏 
𝟐𝟏

 = 52.4 % 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

2- (bcc)  dk; dsfUnzr@vUr% dsfUnzr ?kuh; lajpukvksa es ladqyu n{krk &  

• dk; dsfUnzr ,dd bcc  esa d.kks dh la[;k =  8 x 1
8
  +  ,dd ds dsUnz esa 1 x 1  =  2 d.k 

• ,d d.k@xksys dk vk;ru = 4/3 𝜋r3  
• d.kksa dk dqy vk;ru = 2 x 4 

3
 πr3  =  8/3 𝜋r3  

• ,dd dk vk;ru = a3  
• ladqyu {kerk  =  

 

• ladqyu n{krk = 8/3 𝜋r3
a3

 x 100 
 

             = 8/3 𝜋r3

�4r
√3
�3

 x 100 

• ladqyu n{krk =  π √𝟑x100/8  =  𝟏𝟏𝟏𝟏 𝐱 √𝟑 
𝟐𝟐

 =  68% 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
3- hcp & ccp  lajpukvksa es ladqyu n{krk &  

 Qyd dsfUnzr ?kuh; ,dd fcc  esa d.kks dh la[;k % dksuks ij  8 x 1
8
  +  Qyd ds dsUnz esa 6 x 1

2
  =  1+3  =  4 d.k 

 ,d d.k@xksys dk vk;ru = 4/3 𝜋r3  

 d.kksa dk dqy vk;ru = 4 x 4 
3

 πr3  = 16/3 𝜋r3   
 ;fn ,dd dksf’Bdk dk dqy vk;ru = a3 
  

 
 ladqyu n{krk = 16/3 𝜋r3

a3
 x 100 

                      = 16/3 𝜋r3

�4r
√2
�3

 x 100 

 ladqyu n{krk = 𝜋√𝟐x100/6   =   𝟏𝟏𝟏𝟏 𝐱 √𝟐 
𝟐𝟏

 = 74 % 

----------------------------------------------------------------------------------------------------------------------------------------------------------- 
,dd dksf’Bdk dk ?kuRo & 

 ,dd dksf’Bdk dk nzO;eku = dqy d.kksa dh la0 x ,d d.k dk nzO;eku (zm) 
 ,d d.k dk nzO;eku = xzke v.kqHkkj ;k ijek.kq Hkkj / vkoksxknzks la0 (NA)   [m=M/NA] 

 ,dd dksf’Bdk dk vk;ru = Hkwtk3  [a3] 

 ,dd dksf’Bdk dk ?kuRo = ,dd dksf’Bdk dk nzO;eku / ,dd dksf’Bdk dk vk;ru   [d = zM/ a3 NA] 
 
 

 
 
 
 

,dd dh Hkwtk a rFkk f=T;k r esa lacU/k  

fp=kuqlkj  ∆ADC ls 
AC2 = DC2 + AD2 
b2 = a2 + a2   
b2 = 2a2    
b =  √2a       (if  b = 4r) 
4r =  √2a  

a = 
4r
√2

 

                 

,dd dh Hkwtk a rFkk f=T;k r esa lacU/k  

fp=kuqlkj ∆ DEF ls 

DF2 = DE2 + EF2 
b2 = a2 + a2   
b2 = 2a2 
fp=kuqlkj ∆ ADF ls 

AF2 = AD2 + DF2 
c2 = a2 + 2a2 
 c2 = 3a2   
c =  √3a      (if   c = 4r) 

4r =  √3a    ;     a = 
4r
√3
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2- foy;u [SOLUTION]  
1- nzO;eku izfr”krrk (w/W)  

foy;u ds 100gm Hkkj Hkkx esa mifLFkr foys; inkFkZ dh xzke esa ek=k ] nzO;eku izfr”krrk dgykrh gSA 

w/W %  =   Mass of solute(gm)
Mass of solution(gm)

  X 100        ;       [w/W %  = WB  X 100 / WB + WA ]    A =  foyk;d  B = foys; 

Ex %  O;kolkf;d  Cyhfpax foy;u esa lksfM;e gkbiksDyksjkbV dk ty esa 3]62 nzO;eku izfr”kr gksrk gSA 

Ex :   11 gm vkWDlsfyd vEy ls 500 ml foy;u cuk;k x;kA ftldk ?kuRo 1.1 gml-1 gSA nzO;eku izfr”kr Kkr djksA 

  vkWDlsfyd vEy  WA = 11 gm  
  foy;u dk nzO;eku m = vxd = 500 ml x 1.1 gml-1 = 550 gm 
  vkWDlsfyd vEy foy;u ds fy, nzO;eku izfr”krrk  %w/W =  11x100/550    ;     %w/W =   2%   Ans 

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

 

2- vk;ru izfr”krrk (v/V)   
foy;u ds 100ml vk;ru Hkkx esa mifLFkr foys; dk ml esa vk;ru ] vk;ru izfr”krrk dgykrh gSA 

v/V %  =  Volume of solute(gm)
Volume of solution(gm)

  X 100          ;            [v/V % = VB  X 100 / VB + VA ]       A =  foyk;d  B = foys; 

mnkgj.k % ,fFkyhu XykbdkWy dk 35 % v/V  foy;u okguksa ds batu dks BaMk djus esa dke vkrk gS ;g fgejks/kh        
¼ coolent) ty ds fgekad dks 255.4K (-17.60C) rd de dj nsrk gSA 

 mnk0 % ,sFksukWy ds 25% v/V tyh; foYk;u = 25 ml ,sFksukWy 75 ml ty esa mifLFkr gS vr% dqy vk;ru 100 ml  

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

3- nzO;eku&vk;ru izfr”krrk (w/V)   
foy;u ds 100 ml vk;ru Hkkx esa mifLFkr foys; dh xzke esa ek=k ] nzO;eku&vk;ru izfr”krrk dgykrh gSA 

w/V %  =  Mass of solute(gm)
Volume of solution(ml)

  X 100      ;         w/V %  = WB  X 100 / VB + VA ]       A =  foyk;d    B = foys; 

egRo@mi;ksfxrk % vkS’kf/k;ksa o QkesZlh   

 Ex - 2% w/v NaCl ds 500ml tyh; foy;u gsrq fdrus xzke NaCl dh vko”;d gksxh ? 
        [w/V %  =  WB  X 100 / VB + VA ]               WB = weight of NaCl = ?        VB + VA = 500 ml 
       2 =  Nacl(gm)x100/500ml     ;                    WB  = 2x500/100               WB  = 10gm  Ans 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
4- ikV~Zl izfr fefy;u ¼ih-ih-,e-½ %   

106 gm Hkkj Hkkx foy;u esa mifLFkr foys; dh xzke esa ek=k] ihih,e dgykrh gS 
ppm  =  Mass of solute(gm)

Mass of solution(gm)
  X 106       

5- eksy fHkUUk ;k eksy va”k %  
vo;o ¼foys;] foyk;d½ ds eksy rFkk foy;u ds dqy eksy dk vuqikr] eksy fHkUUk dgykrh gSA 

Mole fraction (X)  =  No of moles of constituent
Total moles of solution

 

    ;fn  foyk;d = A    foyk;d ds eksy = nA 
     foys; = B    foys; ds eksy = nB   
     foy;u ds eksy = nA  + nB   
foyk;d dh eksy fHkUu (XA) = nA/ nA  + nB   
foys; dh eksy fHkUu(XB) = nB/ nA  + nB     
foy;u dh eksy fHkUu(XS) =  XA + XB + ………….. + Xi  =  1        
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6- eksyjrk (M)  % foy;u ds fuf”pr vk;ru(1 lit) esa mifLFkr foys; dh eksy] foy;u dh eksyjrk dgykrh gSA      

  eksyjrk(M) =  𝑚𝑚𝑚𝑚 𝑚𝑜 𝑠𝑚𝑚𝑠𝑠𝑚
Volume of solution (lit)

        ek=d % eksy izfr yhVj   ;   mol L-1 

7- eksyyrk (m)  :  foyk;d ds fuf”pr Hkkj(1kg) esa mifLFkr foys; ds eksy ] foy;u dh eksyyrk dgykrh gSA      

  eksyyrk(m) =  𝑚𝑚𝑚𝑚 𝑚𝑜 𝑠𝑚𝑚𝑠𝑠𝑚
Weight of solvent (kg)

       ek=d % eksy izfr fdxzke  ;   mol kg-1 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

uksV %  rki fuHkZj ek=d % eksyjrk] vk;ru izfr”kr] nzO;eku&vk;ru izfr”kr 
  rki Lora= ek=d % nzO;eku izfr”kr] eksy va”k] ihih,e] eksyyrk 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
 

1- ijklj.k nkc (π) &  
 foy;u dh lrg ij yxus okyk og nzo LFkSfrd nkc tks foyk;d  

d.kksa dks spm }kjk foy;u esa izokg jksdrk¼ckf/kr½ gS ] ijklj.k nkc dgykrk gS  
   𝛑 = CRT 

   𝜋 = 
n2
V

 RT       n2 = W2 /M2 

  𝜋V  = 
W2  x   RT

M2
 

    M2  = 
W2  x   RT

𝜋V
    

 
 

mnk0 % 270 C rki ij ;qfj;k ds 
𝑀
10

 foy;u dk ijklj.k nkc Kkr djksA ;fn  R = 0.0821 atm lit K-1mol-1     

 m0 %    𝜋  = CRT         ;         C = 
1
10

 M        ;        T = 27 + 273 = 300 K 

            𝜋  = 1
10

  x 0.0821 x 300        ;        𝜋  = 2.46 atm           
 

mnk0 % 4 % ;qfj;k foy;u vU; dkcZfud ;kSfxd A ds 12 %foy;u dk leijkljh gSA A dk v.kqHkkj Kkr djksA 

 ijklj.k nkc  𝜋 =  
WRT
MV

   ;  ;qfj;k dk v.kqHkkj = 60 gm 

   4 % ;qfj;k foy;u dk ijklj.k nkc  𝜋1  =  
4RT

60𝑋100
 x 1000  ……………….. (i) 

 

   12 % ;kSfxd A dk ijklj.k nkc     𝜋2  =  
12RT

M 𝑋 100
 x 1000  ……………….. (ii) 

pwafd leijkljh foy;u ds ijklj.k nkc leku gksrs gSA   vRk%  𝜋1  =  𝜋2   

  4RT
60𝑋100

 x 1000  =  
12RT

M 𝑋 100
 x 1000   ;       4

60
  =  

12
M

    vr% ;kSfxd A dk v.kqHkkj M = 180 gm    Ans 
 

mnkgj.k 1 NaCl , CaCl2 , K4[Fe(CN)6]  ds 1 eksy dks ty esa ?kksyus ij ;fn “kr izfr”kr vk;uu gks rks buds v.kqHkkj] 
okLrfod v.kqHkkj dk fdruk Hkkx gksxk\ vFkok v.kqHkkj o okLrfod v.kqHkkj esa vuqikr Kkr djksA 

m0 & NaCl   →   Na+   +  Cl-                   =  2  mole ions     
           CaCl2   →   Ca2+  +  2Cl-                  =  3  mole ions 
           K4[Fe(CN)6]  →  4K+

   +  [Fe(CN)6]-    =  5  mole ions 
pawfd v.kqla[; xq.k ¼vk;uksa dh la[;k½ v.kqHkkj ds O;qRdzekuqikrh gksrs gSA v.kqla[;d xq.k/keZ  α 1@v.kqHkkj ;k vkf.od nzO;eku 

vr% bu ;kSfxdksa ds v.kqHkkj o okLrfod v.kqHkkj dk vuqikr dze”k% 1
2

   ;   1
 3

    ;    1
5
 gksxkA 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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3- oS|qr jlk;u [ELECTRO-CHEMISTRY] 
 

 uSULVZ lehdj.k & lsy foHko] bysDVªkWM dh izd`fr] rFkk iz;qDr oS|qr vi?kV~;ksa ds ldzh; nzO;ekuksa esa lacU/k & 
m’ekxfrdh ds vuqlkj vekud ifjfLFkfr;ksa esa fxCt mtkZ ifjorZu 
∆G = ∆G0  + RT lnK  ………………… (i)   
-nFE   = -nFE0  + RT lnK  …………………. (ii)  leh0 ds nksuks i{kksa dks −nF ls Hkkx nsus ij   

  
−nFE
−nF

  = −nFE0  
−nF

  +   RT lnK 
−nF

 

 E   = E0  -  RTlnK 
nF  

 E   = E0  -  8.314 x 298 x 2.303 
n x 96500  log10K 

 E   = E0  -  0.0591 
n  log10K   …………………. (iii) 

Mn+(aq) + ne- → M(s)  

E M
n+

/M   =  E0
 M

n+
/M  -  RTln 

nF  [M(s)] / [Mnn+(aq)]     if  [M(s)]  = 1M 

E M
n+

/M   =  E0
 M

n+
/M  -  RTln 

nF   1 / [Mnn+(aq)] 

----------------------------------------------------------------------------------------------------------------------------- 
,d lkekU; oS|qr jklk;fud vfHkfdz;k aA + bB  ⇌  cC  +  dD  ds fy,  K  = [C]c [D]d / [A]a [B]b 
 E   = E0  -  0.0591 

n  log10 [C]c [D]d / [A]a [B]b  ;fn [A]a [B]b = [C]c [D]d =  1 rks K  = 1   [log 1 = 0 ]    rks  E   = E0   
 
 

 Msfu;y lsy ds fy, uSUlVZ lehdj.k &  
   Zn(s)|Zn2+(aq) ||Cu2+(aq) | Cu(s)     
Net cell Rxn :    Zn(s) + Cu2+(aq)    ⇌    Zn2+(aq) + Cu(s) 
Ecell   =  E0

cell  -  
𝟏.𝟏𝟎𝟎𝟏 
𝐧  log10 [Zn2+][Cu]/[Cu2+][Zn]      

              pwafd “kq} nzo o  Bksl dh lkUnzrkvksa esa ifjorZu fLFkj jgrk gS vr% [Cu] = [Zn] = 1 
For cathode :  ECu

2+
|Cu   =  E0

Cu
2+

|Cu   -  
0.0591 

2
 log 1 /[Cu2+]  

For anode :  E Zn
2+

| Zn  = E0
 Zn

2+
| Zn  -  

0.0591 
2

 log 1 / [Zn2+]  

Cell potential :    Ecell   =   ECu
2+

|Cu   -  E Zn
2+

| Zn     

                              Ecell   =   E0
Cu

2+
|Cu  -  

0.0591 
2

 log 1 /[Cu2+] -  E0
 Zn

2+
| Zn  -  

0.0591 
2

 log 1 / [Zn2+]  

                   Ecell   =  E0
cell  -  

0.0591 
2

 log [Zn2+]/[Cu2+]    OR     Ecell   =  E0
cell  –  0.0295 log[Zn2+]/[Cu2+]     

 vr% Msfu;y lsy dk foHko dsoy [Zn2+] & [Cu2+]   dh lkUnzrk ij gh fuHkZj djrk gSA  
 uSUlVZ lehdj.k ls lkE; fLFkjkad(Kc) Kkr djuk %  

Msfu;y lsy dk ifjiFk can djus ij vfHkfdz;k esa lkE; LFkkfir gks tkrk gS rks lsy foHko ?kVdj “kwU; gks tkrk gS  

Ecell   =  E0
cell  -  

0.0591 
2

 log [Zn2+]/[Cu2+]      if   Ecell = 0 volt    ;      [Zn2+]/[Cu2+]  = KC 

E0
cell  =    0.0591 

2
 log KC                                OR             E0

cell  =    2.303RT 
nF

 log KC    

log Kc = n E0
cell  / 0.0591    at 298K   if    E0

cell  =  1.1 V 
log Kc = 1.1 X 2  / 0.0591    =  37.288   ;     KC  = 2 X 1037   
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  

vkafdd iz”u % xSYosfud lsy Ni(s)|Ni2+(aq)(1M) ||Cu2+(aq)(1M) | Cu(s)  dk lsy foHko 0.59 V ,oa Cu2+|Cu dk v/kZ lsy foHko 0.34 V 
gks rks bysDVªkWM dk ekud vip;u foHko Kkr djksA  lsy vkjs[k % Ni(s)|Ni2+(aq)(1M) ||Cu2+(aq)(1M) | Cu(s)         
E0

cell  =  E0
R  –  E0

L        ;          0.59  =  0.34   –  E0
L          ;            E

0
L   =  0.34  - 0.59   ;    E0

L   =   - 0.25 V    Ans 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

vkafdd iz”u % ;fn E0
Cu

2+
|Cu  =  + 0.34 V gks rks 0.1M dkWij vk;u ;qDr foy;u esa j[ks bysDVªkWM dk foHko(emf)Kkr djks(log10 = 1)   

v/kZlsy vfHkfdz;k % Cu2+ + 2e- →  Cu(s)      usULVZ leh0 ls  E   = E0  -  0.0591 
2

 log10 1 / [Cu2+]       

  E   =  0.34   -  0.0591 
2

 log10 1 / 0.1         ;     E   =  0.34   -  0.0591 
2

 log10 10     ;       E   =  0.31 V    Ans     

∆G  = -nFE    
∆G0 = -nFE0     
R     = 8.314 JK-1mol-1 
T     = 298K  
ln   = 2.303log10 
K    = lkE; fLFkjkad 
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uksV %  okLrfod lsy dk vk;ru 1 cm2  ls cMk gksrk gs vr%  l
A

  ds vuqikr dks lsy fLFkjkad (G*) dgrs gS vr% κ = G . x        

fof”k’V pkydRo] pkydRo & lsy fLFkjkad esa lacU/k & [ fof”k’V pkydRo = pkydRo(G) X lsy fLFkjkad( l
A

)] [1 Scm-1  =  100 Sm-1] 
 

vkafdd iz”u  % 0.001M KCl foy;u ;qDr pkydrk lsy dk izfrjks/k 298 K ij 1500 vkse gSA lsy fLFkjkad dk 
fu/kkZj.k dhft, ;fn bl foy;u dh fof”k’V pkydRo@pkydrk dk eku 0.146 x 10-3  Scm-1   gksA 
 fof”k’V pkydRo =  pkydRo(G)  X  lsy fLFkjkad (G*) 

 lsy fLFkjkad (G*)  =   fof”k’V pkydRo κ @ pkydRo(G)   pwafd  G = 1
R

      

 lsy fLFkjkad (G*)  =   fof”k’V pkydRo(κ) x  izfrjks/k(R) 
 lsy fLFkjkad (G*)  =  0.146 x 10-3   x  1500       =  0.219  cm-1   Ans 
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………. 
 
 

vkafdd iz”u  % 298 K ij 0.20 M KCl foy;u dk fof”k’V pkydRo 0.0248  Scm-1   gS rks eksyj pkydrk dh x.kuk dhft,A 

eksyj pkydrk  Λm =  K  X 1000
𝑀

        K =  0.0248  Scm-1    M  =   0.20 M  

   Λm =  0.0248    X  1000
0.20 

            

   Λm =   124   S cm2 mol-1    Ans 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Ex   CuSO4 ds foy;u dks 1.5 Amp dh /kkjk ls 10  feuV rd oS|qr vi?kVu fd;k x;k gSA dSFkksM ij fu{ksfir Cu dk nzO;eku Kkr djksA   
 vkos”k(Q) =  /kkjk  X   le;   = 1.5 x 10 x 60  =  900 C    

 vfHkfdz;k  Cu2+(aq)  +  2 e-  →  Cu(s)       = 2F   (2x96500) 

 fu{ksfir Cu dk nzO;eku ;k ek=k =   63 x 900
2 x 96500

     =  0.2937 gm       Ans 

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

Ex : Na2SO4  esa ,d xzke rqY;kad vk/kk eksy ds cjkcj gks rks bls dksyjkm”k fu;e esa O;Dr djksA 

     λ0
m ½ (Na2SO4 )  = λ0 [Na+]  +  λ0 ½ [SO4

2-]    
 

Ex : MgCl2  & NaCl ds fy, dksyjkm”k dks fu;e esa O;Dr djksA 

    λ 0
m(MgCl2)  = λ0 

Mg2+  +  2λ0
Cl-            ;                     λ 0

m(NaCl )  = λ0 
Na+  +  λ0

Cl-        
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

1- nqcZy oS|qr vi?kV~;ksa dh vuar ruqrk ij eksyj pkydrk dk fu/kkZj.k & 
1- vizR;{k fof/k  ¼vk;uksa dh eksyj pkydrk }kjk½ %&  nqcZy oS|qr vi?kV~; tSls CH3COOH  dh λ 0

m  ds fu/kkZj.k gsrq izcy oS|qr vi?kV~;ksa 
tSls % CH3COONa , HCl , NaCl dh λ 0

m ds eku cfgZos”ku fof/k ls izkIr dj fuEukuqlkj fd;k tkrk gSA 

dksyjkm”k fu;e ls & λ 0
m  = λ0 

+  +  λ0
-        

CH3COOH  dh λ 0
m      λ 0

 CH3COOH    =  λ0 CH3COO-   +   λ0H+    ………………… (i) 
CH3COONa dh λ 0

m     λ 0
 CH3COONa  =  λ0 CH3COO-   +   λ0Na+    ………………… (ii) 

HCl  dh λ 0
m          λ 0

 HCl   =  λ0 Cl -   +   λ0H+    ………………… (iii) 
NaCl  dh λ 0

m        λ 0
 NaCl   =  λ0 Cl -   +   λ0Na+    ………………… (iv) 

lehdj.k  (ii) + (iii) - (iv)  djus ij  
λ 0

 CH3COONa  +  λ 0
 HCl  -  λ 0

 NaCl  =  λ0 CH3COO-   +   λ0Na+  + λ0 Cl - +  λ0H+  -   λ0 Cl -   -   λ0Na+     
λ0 CH3COO-   +   λ0H+    =  λ 0

 CH3COOH   
Hence   ;   λ 0

 CH3COONa  +  λ 0
 HCl  -  λ 0

 NaCl  =  λ 0
 CH3COOH   

--------------------------------------------------------------------------------------------------------------------------------------------------------- 
vkafdd iz”u  % CH3COONa , HCl  &  NaCl   dh 298 K ij eksyj pkydrk ds eku dze”k% 91.0 , 425.4 ,oa 126.4  S cm2 mol-1   gks rks  
CH3COOH dh vuar ruqrk ij eksyj pkydRo Kkr dhft,  
dksyjkm”k fu;e ls &  λ 0

m  = λ0 
+  +  λ0

-        
λ 0

 CH3COONa  +  λ 0
 HCl  -  λ 0

 NaCl   =  λ0 CH3COO-   +   λ0Na+  + λ0 Cl - +  λ0H+  -   λ0 Cl -   -   λ0Na+     
λ0 CH3COO-   +   λ0H+    =  λ 0

 CH3COOH   
Hence      λ 0

 CH3COONa  +  λ 0
 HCl  -  λ 0

 NaCl  =  λ 0
 CH3COOH   

         91.0  + 425.4  -  126.4   =  390.5   S cm2 mol-1    
------------------------------------------------------------------------------------------------------------------------- 
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 QSjkMs fLFkjkad@,d QSjkMs vkos”k & 
Ag+

(aq)   + e-   →   Ag (s)       flYoj ds ,d eksy vip;u gsrq ,d eksy bysDVªkWu dh vko”;drk gksrh gSA vr%   
inkFkZ ds 1xzke rqY;kad Hkkj dks fu{ksfir ;k foys; djus gsrq vko”;d vkos”k dh ek=k] 1 QSjkMs vkos”k dgykrh gSA  

1QSjkMs vkos”k = 1eksy bysDVªkWu ij vkos”k [1F = 1.66 X 10-19 X 6.023 X 1023  = 96487 C mol-1  ≈ 96500 C mol-1 ] 
……………………………………………………………………………………………………………………………………………………………… 
 

jklk;fud cyxfrdh [CHEMICAL KINETICS] 

Ex : 5Br- + BrO3
- + 6H+  → 3Br2 + 3H2O  ;    vfHk0 osx =  −1

5
 ∆[𝐵𝐵]
∆𝑡     = −∆[𝐵𝐵𝐵]

∆𝑡     =  + 1
3

 ∆[𝐵𝐵]
∆𝑡    = + 1

3
 ∆[𝐻2𝐵]

∆𝑡        
 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
mnkgj.k %  

1) 2NO + O2 → 2NO2           ;      osx = k[NO]2[O2]         ;    dx
dt

  = k[NO]2[O2] 

2) CHCl3 + Cl2 → CCl4  +  HCl           ;      osx = k[CHCl3][Cl2]½         ;    dx
dt

  = k[CHCl3][Cl2]½ 

3) CH3COOC2H5 + H2O  
H+
��  C2H5OH + CH3COOH   ;   osx = k[CH3COOC2H5][ H2O]0      ;    dx

dt
 = K1[CH3COOC2H5]1    

…………………………………………………………………………………………………………………………………………………………………………. 
 fof”k’V vfHkfdz;k osx ;k osx fu;rkad ;k osx xq.kkad &  

vfHkdkjdksa dh bdkbZ lkanzrk ij vfHk0 dk osx fLFkjkad K ds cjkcj gks tkrk gS bls fof”k’V vfHk0 osx dgrs gSA 

   
dx
dt

  = K[A]a[B]b           ;fn  [A]a = [B]b   = 1M  

      dx
dt

  = K  ¼fof”k’V vfHkfdz;k osx½  bldk ek=d dksfV ij fuHkZj djrs gSA 
 

 osx fLFkjkad dh foek,a % vfHk0 osx  dx
dt

  = K[A]x[B]y  

     lkUnzrk X lSds.M-1   =  K [ lkUnzrk ]x+y       x + y  =  n (dksfV ) 
     K [ lkUnzrk ]n  =  lkUnzrk X lSds.M-1    K =  lkUnzrk X lSds.M-1/[ lkUnzrk ]n   
     K  = [ lkUnzrk ]1-n  X lSds.M-1              K = mol1-ɳ Lɳ-1 x sec-1    
 

1) “kwU; dksfV vfHk0  %    [ x + y  = 0  ,   n = o]   K0 = mol1-0 L0-1 x sec-1    ;    K0 = mol  L-1  sec-1         
2) izFke dksfV vfHk0 %    [ x + y  = 1  ,   n = 1]    K0 = mol1-1 L1-1 x sec-1    ;    K0 =   sec-1 

3) f}rh; dksfV vfHk0 %    [ x + y  = 0  ,   n = o]      K0 = mol1-2 L2-1 x sec-1    ;    K0 = mol-1  L  sec-1 

4) v}Z dksfV vfHk0  %   [ x + y  = ½ , n = ½]  k2 = mol1-½ L½-1 x sec-1   ;    k2 = mol½ L-½  sec-1     
 

 
 
 

 vkafdd iz”u %&  
1- fuEu vfHkfdz;kvksa dh dksfV Kkr djksA   

¼d½ osx = K[A]3/2 [B]½     ;   n  =   3
2
  + 1

2
   =  2  ¼f}rh; dksfV vfHkfdz;k½ 

¼[k½ osx = K[A]3/2 [B]-1     ;  n  =   3
2
  -  1

1
   =  1

2
   𝑜𝐵   0.5  ¼v/kZ dksfV vfHkfdz;k½ 

 

2- izFke dksfV vfHk0 dk K1 = 60 Sec-1 gS rks bldh vkjfEHkd lkUnzrk ds 1
10

 Hkkx fo?kfVr gksus esa yxk le; Kkr djks 

izFke dksfV vfHk0 ds lekdfyr osx lehdj.k ls  K1  =  2.303
𝑠

 log10 𝑎
(𝑎−𝑥)

             K1 = 60 Sec-1   a – x  = 𝑎
10

       

K1  =  2.303
𝑠

 log10 𝑎
𝑎/10

    ;    t =  2.303
60

 log 10     ;      t =  2.303
60

     ;     t =  0.0385 sec     or   3.8 x 10-2  sec 
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3- ,d izFke dksfV vfHk0 10 feuV esa 20 izfr”kr iw.kZ gks tkrh gS rks 75 izfr”kr iw.kZ gksus esa fdruk le; yxsxkA 

izFke dksfV vfHk0 ds fy, osx fu;rkad K1  =  2.303
𝑠

 log 𝑎
(𝑎−𝑥)

            

 vfHkfdz;k ds 10 feuV esa 20 izfr”kr iw.kZ gksus ij osx fu;rkad & 
  ekuk fd izkjfEHkd lkUnzrk = a  

  t = 10      feuV ij lkUnzrk (𝑎 − 𝑥) = 𝑎
1

  -  20
100

 a =  0.80 a 

 K  =  2.303
10

 log 𝑎
0.80 𝑎

     ;  K  =  2.303
10

 log10 1.25     ;    K  =  2.303
10

 x 0.0969   ;   K  =  0.0223  min-1 

 vr% vfHkfdz;k ds 75 izfr”kr iw.kZ gksus esa yxk le; & 

  ;fn t le; ij lkUnzrk (𝑎 − 𝑥) =   𝑎
1

  -  75
100

  =   25 a
100

    =   0.25 a 

 t  =  2.303
K 

 log 𝑎
0.25 𝑎

   ;  t =  2.303
0.0223

 log 4     ;    t  =   0.6021 X 103.2   ;   t =  62.18  min 
 

4- fl} djksa fd izFke dksfV vfHkfdz;k ds 99-9 izfr”kr iw.kZ gksus esa yxk le; v/kkZ;q(t½) dk 10 xq.kk gksrk gSA 
99-9 izfr”kr iw.kZ gksus ij [R]  =   [R]0 –  0.999[R]0 

izFke dksfV vfHk0 ds lekdfyr osx lehdj.k ls  K  =  2.303
𝑠

 log [R]0
[R]

            

K  =  2.303
𝑠

 log [𝑅]0
[R]0 –  0.999[R]0

      ;   K  =  2.303
𝑠

 log 1
0.001

   ;   K  =  2.303
𝑠

 log 103   ;    K  =  2.303 x 3
t

  log 10         [log10 = 1] 

t  =  6.909
k

   ……………..(i)    ;     izFke dksfV vfHk0 dh v/kkZ;q  t½    =  0.693
K

  ….. (ii)    

iz”ukuqlkj leh0 (i) / (ii)  djus ij  t / t½    =  6.909
k

 x K
0.693

  =  10    hence proved 
 

5- dkcZu&14 jsfM;ks,fDVo {k; dh v/kkZ;q 5730 o’kZ gS rks bldk {k; fLFkjkad Kkr djksA 

jsfM;ks,fDVo {k; ,d izFke dksfV vfHkfdz;k gS vr% bldh v/kkZ;q  t½    =  0.693
𝐾1

 

K1  = 
0.693
𝐭½

    ;    K1  = 
0.693
𝟎𝟓𝟑𝟏

     ;   K1  =  1.209  x  10-4 year-1    
 

vU; vH;kl iz”u %  
 ;fn K1 = 5 x 10-14 Sec-1 gks rks v/kkZ;q t½ Kkr djksA 
 100 lSds.M v/kkZ;q okyh izFke dksfV vfHkfdz;k ds osx fu;rkad dh x.kuk djksA 
 ,d izFke dksfV vfHk0 2 ?k.Vs esa 90 izfr”kr iw.kZ gks tkrh gS rks osx fu;rkad o v/kkZ;q Kkr djksA 
 30 feuV v/kkZ;q okyh izFke dksfV vfHk0 ds fy, K1  o 75 izfr”kr iw.kZ gksus esa yxk le; Kkr djksA  
 ;fn vfHkdkjdks dh izkjfEHkd lkUnzrk 0.4M rFkk osx fu;rkad 2.5 x 10-4 mol L-1sec-1 gks rks v/kkZ;q Kkr djksA 

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

.    d-CykWd rRo ¼ladze.k /kkrq,W½ [ d-block /transition elements] 

 izpdz.k ek= dk lw= % pqacdh; vk?kw.kZ μ = �n(n + 2)       n = no of unpaired e-       unit  =  BM ¼cksj eSXusVkWu½  
 ,d v;qfXer bys0 dk pqacdh; vk?kw.kZ 1-73 cksj eSXusVkWu gksrk gSA 

 

ions Sc+3,Ti4+, Zn2+ Ti3+, V4+ Ti2+, V3+,Ni2+ Cr3+,Mn2+,Co2+ Cr2+, Mn3+,Fe2+ Mn2+,Fe3+ 

No of unpaired e- 0 1 2 3 4 5 
μ = �𝑛(𝑛 + 2) √0 = 0 √3 = 1.73 BM √8  = 2.84BM √15 = 3.87BM √24 = 4.90 BM √35  = 5.92BM 

 

 
 


