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;g v/;k; gekjs fu;fer thou dk vk/kkj gS D;ksafd ;g ÅtkZ dks jklk;fud ifjorZuksa ls lacaf/kr djrk gSA bl

v/;k; dks le>us ls iwoZ vkidks jsMkWDl o Å"eh; jlk;u ds vk/kkjHkwr fl)kUrksa dh tkudkjh gksuk vfrvko';d

gSA bl v/;k; ds izkjaHk esa vki oS|qr ÅtkZ ds dkj.k gksus okys jklk;fud ifjorZuksa dks le>sxsa fd bldk oS|qr

IysfVax] oS|qr 'kks/ku] oS|qr lap;u esa fdruk ;ksxnku gSA mlds i'pkr~ vki jklk;fud ifjorZuksa esa eqDr ÅtkZ]

oS|qr&jlk;fud lSyks ds ckjs esa le>sxsaA

;g iqfLrdk bl v/;k; esa mi;ksx gksus okyh lHkh ladYiukRed (theory) rFkk izk;ksfxd O;k[;kvksa dks lfEefyr

djrh gSA izR;sd VkWfid dh F;ksjh ds lkFk mnkgj.k fn;s x;s gSaA izR;sd VkWfid ds F;ksjh Hkkx ds vUr esa lHkh rjg

ds fefJr (miscellaneous) lkf/kr (solved) mnkgj.k fn;s gq, gSa] tks bl v/;k; dh lHkh ladYiukvksa ds vuqiz;ksx

dks Li"V djrs gSaA

fo|kfFkZ;ksa dks lykg nh tkrh gS] fd izR;sd fo|kFkhZ bu lHkh gy fd;s mnkgj.kksa dks vo'; i<+sa rFkk le>sa ,slk djus

ls buls lEcfU/kr VkWfid dks vPNh rjg le>us esa enn feysxhA

 ds dqy iz'uksa dh la[;k :

(i)     v/;k; esa mnkgj.kksa dh la[;k .............................. 07

(ii)     n`"VkUrh; mnkgj.kksa dh la[;k .............................. 10

dqy iz'uksa dh la[;k...................................................... 17
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 1. 

og inkFkZ tks fo|qr /kkjk dks vius esa ls izokfgr gksus ns]
pkyd (conductors) dgykrs gSa rFkk og inkFkZ tks Lo;a esa
ls fdlh fo|qr /kkjk dks izokfgr ugha gksus ns vpkyd ;k
dqpkyd dgykrs gSaA

1.1 - pkydksa dks fuEu nks izdkjksa esa foHkkftr
fd;k tkrk gSA

(a)

(i) fo|qr laogu eqDr rFkk xfreku bysDVªkWuksa ds dkj.k gksrk gSA

(ii) laogu ds nkSjku xeZ (warming) gksus ds vykok dksbZ HkkSfrd
rFkk jklk;fud ifjorZu ugha gksrkA

(iii) blesa fo|qr /kkjk ds laogu ds nkSjku fdlh inkFkZ dk
LFkkukUrj.k ugha gksrkA

(iv) vkse ds fu;e dk ikyu djrk gSA

(v) QsjkMs ds fu;e dk ikyu ugha djrkA

(vi) rki esa o`f) ds lkFk izfrjks/kdrk c<+rh gSA

(vii) mnkgj.k- /kkrq,¡] feJ/kkrq,¡] xzsQkbV bR;kfnA

(b)

(i) fo|qr vi?kV; ds tyh; foy;u esa ;k xfyr voLFkk esa
eqDr vk;uksa ds dkj.k fo|qr laogu gksrk gSA

(ii) fo|qr /kkjk ds laogu ds nkSjku HkkSfrd rFkk jklk;fud nksuksa
ifjorZu gksrs gSa D;ksafd bleas inkFkZ dk LFkkukUrj.k vk;uksa
ds :i esa gksrk gSA

(iii) bysDVªkWM ij vk;u vkWDlhd`r ;k vipf;r gksrs gSaA

(iv) vkse ds fu;e dk ikyu djrk gSA

(v) QsjkMs ds fu;e dk ikyu djrk gSA

(vi) rki esa o`f) ds lkFk izfrjks/kdrk ?kVrh gSA

(vii) mnkgj.k– H2O, NaCl, AgNO3

 2. 

(a) og inkFkZ ftldk tyh; foy;u fo|qr /kkjk dk laogu
djrk gS rFkk jklk;fud :i ls vi?kfVr gksrk gS fo|qr
vi?kV~; dgykrk gSA

(b) fo|qr vi?kV~; }kjk iznku fd;s /kukosf'kr vk;u /kuk;u
(cation) dgykrs gSa tcfd fo|qr vi?kV~; }kjk iznku fd;s
_.kkosf'kr vk;u _.kk;u (anion) dgykrs gSaA

2.1 

(a) - og fo|qr vi?kV~; tks tyh;
foy;u esa mPp vi?kVu'khy (decomposable) gksrs gSa
rFkk fo|qr dk laogu rhozrk ds lkFk djrk gS] izcy fo|qr
vi?kV~; (strong electrolytes) dgykrk gSA - izcy
vEy rFkk {kkjksa ds yo.k] [kfut vEyA

(b)  - og fo|qr vi?kV~; tks buds ruq

foy;uksa esa cgqr de lhek rd vi?kVu'khy gksrk gS] nqcZy

fo|qr vi?kV~; dgykrk gSA  & dkcZfud vEy] vdkcZfud

vEy (H3PO4, HCN etc.) o {kkj (Fe(OH)3, NH4OH

etc.)

 3. 

(a) tc fo|qr /kkjk dks fo|qr vi?kVuh; pkyd esa ls izokfgr

fd;k tkrk gS] rks nks NM+ ;k IysV dh ges'kk vko';drk gksrh

gS tks fd csVjh ds fljksa ls tqM+s gksrs gSa rFkk lsy cukrs gSa]

bUgsa bysDVªkWM dgrs gSaA ;g v)Zlsy Hkh dgykrk gSA

(b) og bysDVªkWM ftlesa ls fo|qr /kkjk fo|qr vi?kVuh; foy;u

esa izos'k djrh gS ,uksM dgykrk gS bls /kukRed bysDVªkWM

Hkh dgrs gSa rFkk _.kk;u (anions) ;gk¡ ij vkWDlhdr̀ gksrs

gSaA

(c) og bysDVªkWM ftlesa ls fo|qr /kkjk fo|qr vi?kVuh; foy;u

ls fudyrh gS dSFkksM (cathode) dgykrk gS tks fd _.kkRed

bysDVªkWM Hkh dgykrk gS rFkk ;gk¡ ij /kuk;u (cations)

vipf;r gksrs gSaA

3.1 - bysDVªkWM rFkk bysDVªkWM ds pkjks vksj

fLFkr fo|qr vi?kV~; ds chp foHkokUrj bysDVªksM foHko

dgykrk gSA

3.1.1  -   ;g oksYV esa og foHko gS tks

nks bysDVªkWM ;qDr lsy esa mRiUu foHkokUrj ds :i esa

ifjHkkf"kr fd;k tk ldrk gSA

 4.

nks bysDVªkWM ;k nks v)Z lsyksa dk la;kstu lsy dgykrk gSA

4.1  - lsyksa dks fuEu nks izdkjksa esa foHkkftr fd;k

tkrk gSA

(a) -

(i) og lsy ftlesa fo|qr /kkjk ds laogu ds nkSjku jklk;fud

ifjorZu gksrs gSa fo|qr vi?kVuh; lsy dgykrk gSA

(ii) bl izdkj ds lsy esa fo|qr ÅtkZ jklk;fud ÅtkZ esa

ifjofrZr gks tkrh gSA

(b)

(i) bl izdkj ds lsy esa Hkh fo|qr laogu ds nkSjku jklk;fud

ifjorZu gksrs gSaA

(ii) bl izdkj ds lsy esa jklk;fud ÅtkZ fo|qr ÅtkZ esa

ifjofrZr gksrh gSA
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 5. 

(a) fdlh fo|qr vi?kV~; (electrolyte) ds jklk;fud vi?kVu
dk og izØe ftlesa blds tyh; foy;u ;k xfyr (molten)

voLFkk esa fo|qr /kkjk izokfgr dh tkrh gS] fo|qr vi?kVu
dgykrk gSA

(b) blesa ,uksM ij] vkWDlhdj.k rFkk dSFkksM+ ij vip;u izfØ;k
gksrh gSA

(c) fo|qr vi?kV~u ij] ;fn ,d ls vf/kd izdkj ds /kuk;u izkIr
gksrs gSa rks tks /kuk;u dSFkksM+ ij eqDr gksrs gSa mudk vip;u
foHko mPp gksrk gSA

(d) fo|qr vi?kVu ij] ;fn ,d ls vf/kd izdkj ds _.kk;u
izkIr gksrs gSa rks ,uksM ij izkIr gksus okys _.kk;uksa dk
vip;u foHko fuEu gksrk gSA

(e) bysDVªksM ij] fo|qr vi?kVu izØe dsoy rHkh gksrk gS tc
fo|qr /kkjk izokfgr dh tkrh gSA

mnkgj.k (i)  tyh; NaCl dk fo|qr vi?kVu
NaCl (aq)   Na+ + Cl¯

H2O   H+ + OH¯

dSFkksM+ ij  2H+  H2

,uksM ij  2Cl¯  Cl2
mnkgj.k (ii) tyh;  CuSO4 dk fo|qr vi?kVu
CuSO4 Cu++ + SO4¯ ¯
H2O  H+ + OH¯

dSFkksM+ ij Cu++  Cu

,uksM ij 4OH¯  2H2O + O2

 6. 

(a) - bl fu;e ds vuqlkj fn;s x;s ekud rki

ij pkyd ls izokfgr /kkjk (I) foHkokUrj (V) ds lekuqikrh

rFkk izfrjks/kdrk (R) ds O;qRØekuqikrh gksrh gS tSls

I = 
R

V

;k V =  IR

(b) () - /kkrq ds 1 lseh ?ku ds nks

foifjr Qydksa ds chp izfrjks/kdrk dks fof'k"V izfrjks/kdrk

() dgrs gSA bls izfrjks/kdrk (resistivity) Hkh dgrs gSaA

 = 
l

a.R
 = 

cm

cmohms 2

= ohms cm.

(c) (k) - fof'k"V izfrjks/kdrk dk O;qRØe

fof'k"V pkydrk (k) dgykrk gSA bls pkydrk

(conductance) Hkh dgrs gSaA

k = 


1

;k k = 
Ra

l


a

l
= lsy fLFkjkad

 k = 
)R(cetansisRe

ttanconscell

(d) (C)-

(i) ;g izfrjks/kdrk (R) dk O;qRØe gksrk gS, ftls ohm–1

;k mho esa O;Dr fd;k tkrk gSA

C = 
R

1

(ii) fo|qr pkydrk dh bdkbZ lhesUl (s) dgykrh gSA

(e)  () -

(i) fn;s foy;u esa fdlh fo|qr vi?kV~; ds ,d xzke rqY;kad

ds vk;uhdj.k }kjk mRiUu lHkh vk;uksa dh pkydrk]

rqY;kad pkydrk dgykrh gSA

 = k × 
C

1000

;k  = k × 
N

1000

tgk¡ N = ukWeZyrk C = foy;u dh lkUnzrk

(ii) rqY;kad pkydrk dh bdkbZ ohm–1 cm2 rqY;kad–1 gS

;k S cm2 eq-1

(f)  (µ) - V ml foy;u esa mifLFkr fdlh

fo|qr vi?kV~; ds 1 g ds vk;uhdj.k }kjk mRiUu lHkh

vk;uksa dh pkydrk] eksyj pkydrk dgykrh gSA

µ = k  × 
C

1000

µ = k × 
M

1000

bldh bdkbZ ohm-1 cm2 mol-1 ;k S cm2 mol-1gSA

tgk¡ M = eksyjrk rFkk C = foy;u dh lkUnzrk

: ruqdj.k ij rqY;kad rFkk eksyj pkydrk ds eku

c<+rs gSa tcfd fof'k"V pkydrk dk eku ?kVrk gS D;ksafd

foy;u ds izfr ml esa vk;uksa dh la[;k ?kVrh gSaA
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.1 5.4 cm2 {ks=Qy rFkk 1.80 cm nwjh ij fLFkr IysfVue

ds nks bysDVªksMksa ds chp fdlh yo.k ds MslhukWeZy
foy;u esa izfrjks/kdrk 50 ohm ik;h xbZA foy;u dh
rqY;kad pkydrk dh x.kuk djks -

. ge tkurs gS rqY;kad pkydrk

c = 
normality

ttanconscellcetanconduc1000 

fn;k gS, pkydrk = 
cetanresis

1
 = 

50

1
 ohm–1

lSy fLFkjkad = 
a

l
 = 

area

cetandis

= 
40.5

80.1
 = 

3

1
cm–1

ukWeZyrk = 0.1 N

 c = 
1.0

3

1

50

1
1000 

= 66.66 ohm–1 cm2 equiv–1

.2 25ºC rki ij ,lhVhd vEy ds ,d 0.040 M foy;u

dh (fLFkjkad 0.206 cm–1 ;qDr lsy esa) eksyj pkydrk]
pkydrk (conductivity) rFkk izfrjks/kdrk D;k gS
(Ka = 1.8 × 10–5)

. [º
m (CH3COOH) = 390.5 ohm–1 cm2 mol–1]

m = molarity

tyconductivi1000 

ysfdu
º
m

m




= x (vk;uhdj.k dh ek=k)

m = º
m x

 m = º
m 

C

Ka

  (vkWLVokYM ruqdj.k fu;e }kjk)

= 390.5 
04.0

108.1 5


= 8.28 ohm–1 cm2 mol–1

 pkydrk =  
1000

molarity m

= 3.31 × 10–4 ohm–1 cm–1

ysfdu pkydrk (fof'k"V pkydrk)

= lSy fLFkjkad × 
cetanresis

1

 izfrjks/kdrk = tyconductivi

ttanconscell

= 41031.3

206.0


 = 621.98 ohm

.3 tc fdlh fof'k"V pkydrk okys lSy dks 0.020 M KCl

ls Hkjk x;k ftldh fof'k"V pkydrk 0.2768 ohm–1

m–1 gS, bldh izfrjks/kdrk 25ºC ij 82.40  gSA
0.0025 M K2SO4 ds lkFk bldh izfrjks/kdrk 326.0

 gS] rks fuEu dh x.kuk dhft, -

(a) lsy fLFkjkad

(b) K2SO4 foy;u dh pkydrk

(c) K2SO4 foy;u dh rqY;kad pkydrk rFkk eksyj
pkydrk

. (a) 0.020 M KCl foy;u dks iz;qDr djds x.kuk dh

tkrh gSA

fof'k"V pkydrk = 
cellcons t

resis ce R

tan

tan ( )

 lsy fLFkjkad = fof'k"V pkydrk × izfrjks/kdrk

= 0.2768 × 82.4

= 22.81 m–1

(b) vr% K2SO4 foy;u dh fof'k"V pkydrk

= 22.81/326

= 0.07 ohm–1 m–1

(c) eksyj pkydrk

m= 
1000 0.0007

0.0025


 = 280 ohm–1 cm2 mol–1

(b) ls fof'k"V pkydrk

= 0.07 ohm–1 m–1

= 0.0007 ohm–1 cm–1

ukWeZyrk = 0.005 N

 rqY;kadh pkydrk eq = 
1000 0 0007

0 005

 .

.

= 140 ohm–1 cm2 equiv.–1

7. 

7.1 - fo|qr /kkjk izokfgr djus ds
nkSjku inkFkZ dh fuosf'kr (deposited) ek=kk fo|qr vi?kV;
ls izokfgr fo|qr /kkjk dh ek=k ds lekuqikrh gksrh gSA

W  Q

Examples
based on
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;k W   i t

 Q = i × t

;k W = Z. i. t

tgk¡ Q = foy;u }kjk izokfgr dqy vkos'k
i = ,Eih;j esa /kkjk
t = lSd.M esa izokfgr /kkjk dk le;
Z = fo|qr jklk;fud rqY;kad (fLFkjkad)

7.2  - bl fu;e ds vuqlkj] tc
fofHkUu fo|qr vi?kV~;ksa ls fo|qr /kkjk dh leku ek=k
izokfgr dh tkrh gS rks lEcfU/kr bysDVªksM ij fuosf'kr inkFkZ
dh ek=kk buds rqY;kadh Hkkjksa ds vuqikr esa gksrs gSa ekuk fd
W1 rFkk W2  buds fo|qr vi?kV~; foy;u esa ls fo|qr /
kkjk izokfgr djus ij fuosf'kr rRo dh ek=kk gS rFkk E1 rFkk
E 2

lEcfU/kr rqY;kadh Hkkj gSA

2

1

W

W
= 

2

1

E

E

;k
tiZ

tiZ

2

1 = 
2

1

E

E
     ( W = Z i t)


2

1

Z

Z
= 

2

1

E

E

bl izdkj] fdlh rRo dk fo|qr jklk;fud rqY;kad (Z) blds
rqY;kadh Hkkj (E) ds lekuqikrh gksrk gSA

vFkkZr~ E  Z   ;k E = FZ

tgk¡ F = lekuqikrh fLFkjkad (QsjkMs)
;fn F = 96540 Cb.

 E = 96540 Z

;k E = 96500 Z

.4 ,d 0.25 ,Eih;j dh fo|qr /kkjk vEyhd`r ty esa 2

?kaVs rd izokfgr dh tkrh gSA NTP ij gkbMªkstu dk

fdruk vk;ru cusxk ? (1 dwykWe fo|qr 1 × 10–5 g

H2O dk fuos'k djrh gS)

. W = Z × I × t = 1 × 10–5 g/c × 0.25 ,Eih;j
× 2 × 3600s = 0.018 g.

pwafd NTP ij 2 xzke H2 xzg.k djrh gS = 22.4 yhVj
 0.018 xzke H2 NTP ij xzg.k djsxh

=
22.4 0.018

2


= 0.2016 yhVj

.5 fdlh fo|qr vi?kV~; ls 0.15 ,Eih;j dh /kkjk 150

feuV ds fy;s izokfgr dh tkrh gSA fuosf'kr /kkrq dk

nzO;eku 0.783 xzke FkkA ;fn /kkrq dk ijek.kq nzO;eku

112 gS rks yo.k esa /kkrq dk rqY;kadh nzO;eku rFkk

la;kstdrk dh x.kuk djksA

. pwafd, Q = I × t = 0.15 ×150 × 60 C = 1350 dwykWe

vc 1350 dwykWe fo|qr fuos'k djrh gS = 0.783 xzke

/kkrq

 96500 dwykWe fo|qr fuos'k (deposit) djsxh

= 
1350

96500783.0 
 = 55.97 xzke

bl izdkj /kkrq dk rqY;kadh nzO;eku = 55.97 xzke

la;kstdrk = Atomic mass/Eq. mass

=112/55.97= 2

.6 5 ,Eih;j dh /kkjk dks ftad lYQsV ds foy;u ls 40

feuV ds fy;s izokfgr dh tkrh gSA dSFkksM+ ij fuosf'kr

ftad dh ek=k D;k gSA

. W = 
FZ

MtC




; ;gk¡  t = 40 × 60 lSd.M~l, C = 5

,Eih;j, Z = 2 (dSFkksM ij Zn ds 1 ijek.kq ds fuos'k esa

nks bysDVªkWu Hkkx ysrs gSa tSls (Zn2+ + 2e  Zn), M,

Zn dk xzke ijek.kq Hkkj = 65.38

W = 
965002

38.6524005





= 4.065 xzke

 8. 

fdlh vuUr ruqrk (dilution) ds fy;s, ,d nqcZy fo|qr

vi?kV~; dh rqY;kad pkydrk nks izdkj ds vk;uksa dh

pkydrk ds ;ksx ds cjkcj gksrh gSA

 = a (c
 ) + b (a

 )

tgk¡ c rFkk a vuUr ruqdj.k ij Øe'k% /kuk;u rFkk

_.kk;u dh vk;fud pkydrk,¡ gSa] ftls vkse -1 lseh 2

rqY;kad –1 esa O;Dr fd;k tkrk gSA 
  = vuUr ruqdj.k

ij rqY;kad pkydrk

a = /kuk;uksa dh la[;k rFkk

b = _.kk;uksa dh la[;k

mnk-   NaCl  Na+ + Cl¯

 = 



Na  + 




Cl

8.1 

(a) nqcZy fo|qr vi?kV~; ds fy;s vuUr ruqdj.k ij rqY;kad
rFkk eksyj pkydrk,¡ Kkr djukA

(b) nqcZy fo|qr vi?kV~; dh dksfV Kkr djukA

Examples
based on
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=


C

C = nh xbZ lkUnzrk ij rqY;kadh pkydrk gSA

o
  = vuUr  ruqrk ij rqY;kadh pkydrk gSA

(c) nqcZy fo|qr vi?kV~; dk fo;kstu fLFkjkad Kkr djukA






1

C
k

2

(d) ije vk;fud pkydrk,¡ Kkr djukA
(e) vYi foys; yo.kksa dh foys;rk Kkr djukA
(f) ty dk vk;fud xq.kuQy Kkr djukA

 9.

(a) og ;a= ftlesa Lor% vfHkfØ;k ds nkSjku eqDr ÅtkZ esa deh]
jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjorZu ds fy;s iz;ksx
fd;k tkrk gS] fo|qr jklk;fud lSy dgykrk gSA

(b) bl izdkj ds lSyksa dks xsYosfud rFkk oksYVk usa fodflr fd;k
blfy;s ;g lSy xsYosfud lSy ;k oksYVk lSy ;k jsMkWDl
lSy dgykrh gSA

(c) Msfu;y lSy izk:fid xSYosfud lSy gSA bls ftad rFkk
D;wfizd vk;u ds chp Lor% jsMkWDl vfHkfØ;k ds iz;ksx ls
fo|qr /kkjk mRiUu djus ds fy;s cuk;k x;k gSA

(d) Msfu;y lSy vfHkfØ;k gS
Zn(s) + Cu+2

(aq)  Zn+2
(aq) + Cu  (s)

(e) Msfu;y lSy dks fuEu izdkj O;Dr fd;k tk ldrk gS
Zn(s) |Zn SO4 (aq) | yo.k lsrq | CuSO4(aq.)| Cu (s)

9.1  - ;g mYVs U-vkd̀fr dh dk¡p dh ufydk gksrh gSA
ftlesa tSy lǹ'; inkFkZ tSls vxkj&vxkj] vfØ; oS|qr vi?kV~;
tSls KCl, KNO3 ;k K2SO4 (ftlesa /kuk;uksa rFkk   _.kk;uksa dh
xfr'khyrk cjkcj gksrh gSA) ds lkFk fefJr gksrk gSA

9.2 

(i) blds }kjk oS|qr ifjiFk iw.kZ gksrk gS ftlls /kkjk
dk izokg gksrk gSA

(ii) nks v)Z lSyksa esa nksuksa foy;uksa dh oS|qr mnklhurk
dks cuk;s j[krk gSA

(iii) ;g nks v)Z lsyksa esa foy;uksa] o vk;uksa dks
vUrfeZfJr gksus ls jksdrk gS ftlls vo{ksi.k gks
ldrk gSA

 10. 

tc fdlh /kkrq dks blds vk;uksa ds foy;u esa j[kk tkrk gS
rks /kkrq foy;u ls lEcfU/kr /kuk;u ;k _.kk;u xzg.k djrk
gS] blds QyLo:i /kkrq rFkk foy;u ds chp foHko vUrj
fodflr gks tkrk gSA ;g foHko vUrj bysDVªkWM foHko
dgykrk gSA
mnkgj.k- ;fn ,d Zn IysV Zn+2 ;qDr foy;u esa j[kh
tkrh gS rks ;g foy;u ls _.kkosf'kr gks tkrh gS rFkk bl
izdkj Zn IysV rFkk foy;u ds e/; foHkoksa esa vUrj LFkkfir
gks tkrk gSA

(i) /kqzoh; ty v.kqvksa ds vkd"kZ.k cy }kjk /kkrq ijek.kqvksa dk

/kkrq vk;uksa esa ifjorZu
M  Mn+ + ne–

/kkrq vk;u foy;u esa pys tkrs gSa rFkk bysDVªkWu /kkrq ij jg

tkrs gSa ftlls ;g _.kkosf'kr gks tkrk gSA

“/kkrq dh vk;uksa esa ifjofrZr gksus dh izòfÙk fo|qr vi?kVuh;

foy;u nkc dgykrk gS”

M(s)  Mn+ (aq) + ne¯

(ii) /kkrq vk;u /kkrq lrg ij fuosf'kr gksus ls /kkrq /kukRed gks

tkrh gSA

“vk;uksa dh ;g izo`fÙk ijklj.k nkc dgykrk gS”

     Mn+ (aq) ne–     M(s)

lkE; ij M  Mn+ + ne–

(i) ;fn izFke izHkko f}rh; ls vf/kd gks rks /kkrq foy;u ds

lUnHkZ esa _.kkos'k xzg.k djrh gSA

(ii) ;fn f}rh; izFke ls vf/kd gS rks ;g foy;u ds lUnHkZ esa

/kukos'k xzg.k djsxhA

(iii) fdlh /kkrq ds bysDVªkWM foHko dk ifjek.k bldh bysDVªkWu

[kksus ;k xzg.k djus dh vkisf{kd izo`fÙk esa ekik tkrk gSA

(iv) bysDVªkWM foHko fuEu dkjdksa ij fuHkZj djrk gS –

(a) bysDVªkWM dk LoHkko

(b) foy;u esa vk;uksa dh lkUnzrk

(c) rki

10.1  -

(i) (Eoxi) : vkWDlhd`r gksus dh izo`fÙkA

(ii) (Ered) : vipf;r gksus dh izo`fÙkA

 rRo dk Eoxi ifjek.k esa Ered ds leku gksrk gS ijUrq
fpUg foifjr gksrk gSA (vr% Eoxi = – Ered)

 ifjikVh ;k lqfo/kk dh n`f"V ls bysDVªksM foHko dks
vip;u foHko (Ered)  }kjk n'kkZ;k tkrk gSA

.7 ijvkWDlks MkblYQsV yo.k (tSls Na2S2O8) ,d izcy
vkWDlhdkjd gS ftls olkvksa] rsyksa rFkk QsfczDl ds fy;s
fojathdkjd (bleaching agent) ds :i esa iz;qDr fd;k

Examples
based on
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tkrk gSA D;k vkWDlhtu xSl vEyh; foy;u esa lYQsV
vk;u dks ijvkWDlks MkblYQsV vk;u (S2O8

2–) esa
vkWDlhd̀r dj ldrk blds lkFk O2 (g) ty dks vipf;r
djrk gS -

fn;k gS O2(g) + 4H+ (aq) + 4e–  2H2O
Eº = 1.23 V

S2O8
2– (aq) + 2e–  2SO4

2– (aq)
Eº = 2.01 V

.ge SO4
2– dk vkWDlhdj.k O2(g) ls djokuk pkgrs gS tks

fd vEyh; ek/;e esa vipf;r gksdj ty cukrk gSA

vkWDlhdj.k 2SO4
2– S2O8

2–+ 2e– ;  Eº = – 2.01 V

vip;u O2(g) + 4H+ + 4e–  2H2O ;  Eº = + 1.23 V
———————————————————

 dqy 4SO4
2– + O2(g) + 4H+  2S2O8

2– + 2H2O
   Eºcell = – 0.78 V

Eºlsy dk cM+k _.kkRed eku ;g n'kkZrk gS fd O2(g)

SO4
2– dks S2O8

2– esa fdlh Hkh lhek rd vkWDlhd`r ugha
djsxhA

 11. 

25ºC (298K) ij /kkrq bysDVªksM rFkk bdkbZ eksyjrk (1M)

ds blds vk;u ds foy;u ds e/; fodflr foHko vUrj dks
ekud bysDVªksM foHko dgrs gSa o bls Eº ls O;Dr fd;k
tkrk gSA

 (Reference Electrode):

( , SHE  NHE)

gkbMªkstu bysDVªksM izkFkfed ekud bysDVªksM gh gksrk gSA
blesa gkbMªkstu xSl vf/k'kksf"kr djus ds fy, IysVhue Cysd
ls vkofjr ,d NksVh IysVhue NM+ gksrh gSA

(gkbMªkstu bysDVªkWM)

Pt NM+ ls ,d IysVhue rkj osYM dj fn;k tkrk gS rFkk ,d
Xykl V~;wc esa edZjh ls ckg~; ifjiFk ds lkFk lEidZ cukus ds
fy, lhy fd;k tkrk gSA Pt NM+ ,d vEy foy;u esa j[k nh
tkrh gS ftlesa H+ vk;u dh lkUnzrk 1 M gksrh gSA 'kq) H2

xSl 1 atm o 298K ij foy;u esa lapfjr (circulated) gS,
H2 = 2H+ + 2e¯

(a) SHE foHko fuf'pr vFkkZr 'kwU; gksrk gSA
(b) SHE dsFkksM+ – 2H+ + 2e–  H2

SHE ,uksM+ – H2  2H+ + 2e–

(c) Pt dh iUuh dks SHE esa iz;qDr fd;k tkrk gS

D;ksafd ;g H2 xSl dh vPNh vo'kks"kd gksrh gSA

(d) SHE esa, vEyh; foy;u dh pH 'kqU; gksrh gSA

Zn | Zn+2 

Zn | Zn+2 (aq) || 2H+ (aq) | H2(g)

,uksM (–) dSFkksM+ (+)

lsy dk e.m.f. 0.76 oksYV gSA
Elsy = Eº,uksM + EºdSFkksM
Eº,uksM = 0.76

EºvkWDlhdj.k = 0.76

Eºvip;u = - 0.76

Cu2+ /Cu bysDVªkWM
H2(g) | 2H+ (aq) || Cu+2 (aq) | Cu

,uksM (–) dSFkksM+ (+)

H2  2H+ + 2e Cu+2 + 2e  Cu

lSy dk e.m.f. 0.34 oksYV gksrk gSA
EºlSy = Eº,uksM + EºdSFkksM+
0.34 = 0 + EºdSFkksM+
Eºvip;u = 0.34

 12. EMF 

nks v)Z lsyksa ds bysDVªkWM+ foHkoksa ds e/; vUrj] lsy dk
fo|qr okgd cy (EMF) dgykrk gSA bls lh/ks oksYV ehVj
}kjk ekik tkrk gS rFkk blds eku dks oksYV esa vfHkO;Dr
fd;k tkrk gSA

EMF ds dkj.k, bysDVªkWu fuEu vip;u foHko okys
bysDVªksM+ (,uksM) ls mPp vip;u foHko okys bysDVªksM+
(dSFkksM) dh vksj izokfgr gksrs gSaA

)anode(E)cathode(EEMF redred 

fuEu vfHkfØ;k dk voyksdu djks-
M1A + M2B + ............  n1x + n2y + .........

G = Gº + 2.303 RT log10 
...aa

...aa

21

21

M
B

M
A

n
y

n
x




,

– nFElSy = – nFEºlSy + 2.303 RT log10  
...aa

...aa

21

21

M
B

M
A

n
y

n
x





ElSy = EºlSy – 
nF

303.2
 RT log10 21

21

M
B

M
A

n
y

n
x

aa

aa





;k

ElSy = EºlSy – 
n

0591.0
 log10 ]tstanac[Re

]oducts[Pr

mijksDr lEcU/k uuZLV lehdj.k dgykrk gSA
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 /kkrq dk Ered  lkekU;r;k foy;u esa blds vk;uksa dh

lkUnzrk ?kVus ds lkFk ?kVrk gS o blds vk;uksa dh

lkUnzrk c<+us ds lkFk c<+rk gSA

 v/kkrq (H ds vykok) dk Ered] foy;uksa esa blds

vk;uksa (_.kk;uksa) dh lkUnzrk c<+us ds lkFk ?kVrk gSA

13.1 

(a) SRP (ekud vip;u foHko) dk _.kkRed fpUg ;g crkrk
gS fd ,d bysDVªksM dks tc SHE ls tksM+k tkrk gS rks ;g
,uksM dh rjg dk;Z djrk gS rFkk bl bysDVªksM ij vkWDlhdj.k
gksrk gSA blh izdkj SRP dk /kukRed fpUg ;g crkrk gS
fd bysDVªksM dks tc SHE ls tksM+k tkrk gS rks ;g dSFkksM+
dh rjg dk;Z djrk gS rFkk bl bysDVªksM ij vip;u gksrk gSA

(b) og inkFkZ tks fd gkbMªkstu dh vis{kk izcy vipk;d gksrs
gSa Js.kh esa gkbMªkstu ls Åij j[ks tkrs gSaA

(c) og inkFkZ tks fd H+ vk;u dh vis{kk izcy vkWDlhdkjd gksrs
gSa Js.kh esa gkbMªkstu ls uhps j[ks tkrs gSaA

(d) 'kh"kZ dh /kkrq,¡ lfØ; /kkrq,¡ dgykrh gS rFkk Åij ls uhps
vkus ij lfØ;rk ?kVrh gSA

 13. 

gkbMªkstu bysDVªksM (SHE) ds fo:) fofHkUu bysDVªksM ds
foHko ds ekiu }kjk ,d ekud vip;u foHko dh Js.kh
LFkkfir gks tkrh gSA

tc bysDVªksM (/kkrq rFkk v/kkrq) buds vk;uksa ds lEidZ esa
gksrs gSa rks buds ekud vip;u foHko ;k ekud vkWDlhdj.k
foHko ds vk/kkj ij O;ofLFkr (arranged) fd;s tkrs gSa
ifj.kkeh Js.kh rRoksa dh fo|qr jklk;fud ;k bysDVªkseksVho ;k
fØ;k'khyrk Js.kh dgykrh gSA

The electrochemical series

Element Electrode reaction (Reduction)   Standard electrode reduction potential Eº volts

Li Li+ + e  Li - 3.05

K K+ +  e  K - 2.925

Ca Ca2+ + 2e  Ca - 2.87

Na Na+ + e  Na - 2.714

Mg Mg+2 + 2e  Mg - 2.37

Al Al+3 + 3e  Al - 1.66

Zn Zn+2 + 2e  Zn - 0.7628

Cr Cr+3 + 3e  Cr - 0.74

Fe Fe+2 + 2e  Fe - 0.44

Cd Cd+2 + 2e  Ni - 0.403

Ni Ni+2 + 2e  Sn - 0.25

Sn Sn+2 + 2e  Sn - 0.14

H2 2H+ + 2e  H2   0.00

Cu Cu+2 + 2e  Cu + 0.337

I2 I2 + 2e  2I¯ + 0.535

Ag Ag+ + e  Ag + 0.799

Hg Hg+2 + 2e  Hg + 0.885

Br2 Br2 + 2e¯  2Br + 1.08

Cl2 Cl2 + 2e¯   2Cl¯ + 1.36

Au Au+3 + 3e  Au + 1.50

F2 F2 + 2e  2F¯ + 2.87

in
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13.2 

(i)

(a) {kkj /kkrq,¡ rFkk {kkjh; e`nk /kkrq,¡ ftuds SRP dk
_.kkRed eku mPp gksrk gS os jklk;fud :i ls lfØ;
gksrh gSA ;s B.Ms ty ls fØ;k djds gkbMªkstu eqDr
djrh gS rFkk vEyksa esa rhozrk ls ?kqyrh gSA

(b) Fe, Pb, Sn, Ni, Co, bR;kfn izdkj dh /kkrq,¡ B.Ms
ty ls fØ;k ugha djrh gS ysfdu Hkki ls fØ;k djds
gkbMªkstu eqDr djrh gSA

(c) /kkrq,¡ Li, Be, Cu, Ag, rFkk Au tks fd gkbMªkstu ls
uhps gksrh gS de fØ;k'khy gksrh gS rFkk ty ls
gkbMªkstu eqDr ugha djrhA

(ii)

/kkrqvksa ds fo|qr/kuh xq.k 'kh"kZ ls uhps vkus ij ?kVrs gSaA

(iii)

nh xbZ /kkrq ds blds yo.k foy;u ls vU; /kkrq dk foLFkkiu
djsxh ;k ugha ;g igpkuus ds fy,A

/kkrq ftldk SRP fuEu gksxk blds yo.k foy;u ml /kkrq
dk foLFkkiu djsxh ftldk SRP mPp gksxkA

(iv)

fo|qr jklk;fud Js.kh esa 'kh"kZ ls uhps vkus ij vipk;d
{kerk ?kVrh gSA

(v)

fo|qr jklk;fud Js.kh esa 'kh"kZ ls uhps vkus ij vkWDlhdkjd
LoHkko c<+rk gSA

(vi)

/kkrq vkWDlkbMksa dk rkih; LFkkf;Ro 'kh"kZ ls uhps vkus ij
?kVrk gSA

(vii)

vk;u tks fd izcy vkWDlhdkjd gksrs gSa loZizFke dSFkksM+ ij
eqDr gksrs gSaA

K+, Ca2+, Na+, Mg+2, Al+3, Zn+2, Fe+2, H+, Cu+2 ,
Ag+, Au+3

fuos'k (deposition ) dk c<+rk gqvk Øe

(viii) (Corrosion)

tax yxuk (Corrosion) fdlh inkFkZ dh blds okrkoj.k ls
fØ;k ds dkj.k {k; (deterioration) gksuk gSA tax yxus
(corrosion) dh izo`fÙk 'kh"kZ ls uhps vkus ij ?kVrh gSA

(ix) 

Ag rFkk Au dk fu"d"kZ.k lk;ukbM izØe }kjk fd;k tkrk
gSA

 14. EMF 

–  G = n FElSy

–  G0 = n  FE0
lSy

eqDr ÅtkZ rFkk lkE; fu;rkad

 G0 = – 2.303 RT log K

 15. 

,d fo|qr jlk;u lSy dk mi;ksx fo|qr ds mRiknu esa fd;k tk

ldrk gSA bl izdkj ds lSy cSVfj;k¡ dgykrh gSaA  cSVjh] 'kCn

lkekU;r% Js.kh esa tqM+s nks ;k vf/kd xSYosfud lSy ds fy, iz;qDr

fd;k tkrk gS] nks rjg ds O;kolkf;d lSy nks izdkj ds gksrs gSaA

(i) – og lSy ftlesa bysDVªksM vfHkfØ;k,¡ cká

ÅtkZ lzksr ls mRØef.kr (reversed) ugha gks ldrhA ;s vkosf'kr

ugha gksrhA 'kq"d lSy ;k ysDyka'ks lSy] edZjh lSy] bl izdkj ds

lSyksa ds mnkgj.k gaSA

(ii)  – os lSy tks fjpktsZcy gksrs gSaA mnkgj.k ds

fy,] lhlk lapk;d cSVjh] fudy dsMfe;e lSy

 (iii)  – ;s oksYVh; lSy gS ftlesa fØ;kdkjd bysDVªksM

dks fu;fer :i ls izokfgr (supplied) gksrs jgrs gSaA ;s bl izdkj

ds lSy gksrs gSa ftlesa ÅtkZ dk ifjorZu bZa/ku ds ngu tSls H2,

CO, CH4, bR;kfn ls lh/ks gh fo|qr ÅtkZ esa gksrk gSA bZa/ku lSy

ds lkekU; mnkgj.k gS gkbMªkstu] vkWDlhtu] bZa/ku lSyA bl lSy

esa gksus okyh vfHkfØ;k,¡ fuEu gSa -

,uksM :   [2H2(g) + 2OH¯ (aq)  2H2O(l) + 2e¯]

dSFkksM+ :  O2(g) + 2H2O () + 4e–  4OH– (aq)

lEiw.kZ vfHkfØ;k :  2H2(g) + O2(g) 2H2O (l)

 16.         fdlh /kkrq dk ok;q vFkok ty ds

lkFk fØ;k {k; ls gksuk tax dgykrk gSA yksgs dk {k;] tax
dgykrk gSA oS|qr jlk;u fl)kUr dk bls le>kus gsrq
iz;ksx gksrk gSA tax dk lw= Fe2O3. xH2O gksrk gSA 'kq)
yksgk tax eqDr gksrk gSA yksgs ds fuokZr esa Hkh tax ugha
yxrk D;ksafd tax ok;q dh mifLFkfr esa yxrk gSA leqnzh
ty esa ?kqfyr yo.kksa ds dkj.k tax vfèkd yxrk gSA fuEu
fof/k;ksa }kjk vk;ju ij tax yxus ls jksdk tk ldrk gS -

(i) isUV vFkok fo|qr IysfVax }kjk vojks/k mRiUu djukA (ii) lrg
ij fVu /kkrq dk xsYosuhdj.k djuk] Zn ls xsYosuhdj.k vf/
kd mÙke gSA xsYosuhdr̀ vk;ju esa {kkjh; ftad dkcksZusV
ZnCO3.Zn(OH)2 dh ijr ds dkj.k ped gksrh gSA (iii)
taxjks/kh foy;uksa dks iz;qDr djdsA (iv) ykSg ikbi dks vf/kd
oS|qr/kuh /kkrq ls rkj }kjk tksM+dj oS|qr lqj{kk iznku djdsA
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.1 vfHkfØ;k : Zn2+ (aq) + 2e–  Zn (s) dk foHko

– 0.76 V gSA bldk vFkZ gS-

(A) Zn vEyksa ls gkbMªkstu foLFkkfir ugha dj ldrh

(B) Zn vipk;d gS

(C) Zn vkWDlhdkjd gS

(D) Zn2+ ,d vipk;d gS

. (B)

_.kkRed bysDVªksM foHko ;g iznf'kZr djrk gS fd
Zn2+ dks vipf;r djuk dfBu gS rFkk blfy, Zn ,d
vipk;d dh Hkk¡fr dk;Z djrk gSA

.2 vU; lHkh dks leku j[krs gq, fdlls Msfu;y lSy dk

ElSy  c<+k;k tk ldrk gS -

(A) fuEu rki j[kdj

(B) cM+s dkWij bysDVªksM dks iz;qDr djds

(C) NksVs ftad bysDVªksM dks iz;qDr djds

(D) Cu2+ dh lkUnzrk ?kVkdj

. (A) Zn (s) + Cu2+ (aq)  Zn2+ (aq) + Cu(s)

ElSy = EºlSy – 
nF

RT303.2
 log 

]Cu[

]Zn[
2

2





rki esa deh 
nF

RT303.2
 dk eku de djrh gSA bl

dkjd dk eku de gksxk rks ElSy dk eku vf/kd gksxkA

.3 ,d yo.k A2B ds /kuk;u rFkk _.kk;u dh vuUr

ruqrk ij rqY;kad pkydrk,sa Øe'k% 140 rFkk
80 vkse–1 lseh2 rqY;kad–1 gSA vuUr ruqdj.k ij yo.k
dh rqY;kad pkydrk gS -

(A) 160 ohm–1 cm2 eq–1

(B) 220 ohm–1 cm2 eq–1

(C) 60 ohm–1 cm2 eq–1

(D) 360 ohm–1 cm2 eq–1

.(D) eq (A2B) = 2 × eq (A+) + eq (B2–) = 2 × 140 + 80

= 300 ohm–1 cm2 eq–1 vkse–1 lseh2 rqY;kaqd–1

.4 20ºC rki ij ,d fo|qr vi?kV~; ds 0.20 mol L–1

foy;u dh fof'k"V pkydrk 2.48 x 10 – 4 ohm–1

cm–1gSA foy;u dh eksyj pkydrk gS -
(A) 1.24 ohm–1 cm2 mol–1

(B) 4.96 ohm–1 cm2 mol–1

(C) 1.24 ohm–1 cm2

(D) 4.96 ohm–1 cm2

. (A) m = 
M


 = 1

114

Lmol20.0

cmohm1048.2




= 
20.0

cmmolohm000,11048.2 2114  

   (1L = 1,000 cm2)

= 1.24 ohm–1 mol–1 cm2

.5 tc vEyhd`r foy;u ls ,d fo|qr /kkjk dks izokfgr

fd;k tkrk gS rks 965 lSd.M esa NTP ij dSFkksM+ ij
112 mL gkbMªkstu xSl lxzaghr gksrh gS rks izokghr /kkjk
,Eih;j esa gS -
(A) 1.0 (B) 0.5

(C) 0.1 (D) 2.0

. (A) STP ;k (NTP) ij 22,400 mL gkbMªkstu  = 2g

 STP ij 112 mL gkbMªkstu

= 
mL400,22

mL112g2 
 = 10–2 xzke

 2H+ + 2e–  H2

                  2F     1 mol

= 2 × 96,500 C = 2 g

2 xzke gkbMªkstu 2 × 96,500 C }kjk fuosf'kr gksrh gSA

 10–2 xzke gkbMªkstu fuEu }kjk fuosf'kr gksxhs

= 
g2

g10500,962 2


 = 965 C

.6 laxfyr Al2(SO4)3 ls 40.5 xzke Al (ijek.kq Hkkj

= 27.0 xzke) fuosf'kr djus ds fy;s fdrus vkos'k dh
vko';drk gksxh -

(A) 4.34 × 105 C (B) 43.4 × 105C

(C) 1.44 × 105 (D) buesa ls dksbZ ugha

. (A)  Al3+  +3e–  Al

         3F 1 mol = 27.0 g

       = 3 × 96,500 C

27 g fuos'k gsrq vko';d vkos'k

 40.5 g fuos'k gsrq vko';d vkos'k

   = 
g0.27

molC500,96mol3g5.40 1

   = 4.34 × 105C
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.7 fo|qr dh leku ek=k dks nks fofHkUu fo|qr vi?kVuh
lSy Øe'k% fudy ukbVªsV rFkk Øksfe;e ukbVªsV ;qDr
foy;uksa ls izokfgr dh tkrh gSA ;fn 0.3 xzke fudy
izFke lSy esa fuosf'kr gksrh gS rks Øksfe;e dh fuosf'kr
ek=kk gS (ijek.kq Hkkj Ni = 59, Cr = 52)

(A) 0.1 g (B) 0.176 g

(C) 0.3 g (D) 0.6 g

. (B)
Ce

Ni

m

m
 = 

Crofmass.Eq

Niofmass.Eq

Ni2+ rFkk Cr3+, ds fy, gekjs ikl gS :

Crm

g3.0
= 

3/52

2/59

mCr = 
)2/59(
3

52
g3.0 

 = 0.176 g

.8 fo|qr vi?kVuh laogu /kkfRod laogu ls fHkUu gSA

/kkfRod laogu dh fLFkfr esa-

(A) izfrjks/kdrk rki c<+kus ij c<+rh gS

(B) izfrjks/kdrk rki c<+kus ij ?kVrh gS

(C) /kkjk ds izokg ls Å"ek mRiUu gksrh gS

(D) izfrjks/kdrk fo|qr vi?kVuh pkyd dh yEckbZ ls
LorU=k gksrh gS

. (A) rki esa o`f) ls vk;u rst xfr djuk 'kq: dj nsrs gSa

rFkk blfy, pkydrk (conduction) c<+rh gS rFkk bl
izdkj fo|qr vi?kVuh pkyd dh izfrjks/kdrk ?kVrh gSA

.9 vfØ; bysDVªksMksa dks iz;qDr djrs gq, rhu ik=ksa esa j[ks

AgNO3, NiSO4 rFkk CrCl3 ds tyh; foy;uksa esa ls
rhu QsjkMs fo|qr izokfgr dh tkrh gSA Ag, Ni rFkk Cr

dk eksy esa fuosf'kr ek=k dk vuqikr gS-

(A) 1 : 2 : 3 (B) 3 : 2 : 1

(C) 6 : 3 : 2 (D) 2 : 3 : 6

(C) (i) Ag+ (aq) + e–   Ag (s)

       1 eksy = 1F 1 eksy

           3 F         3 mol

(ii) Ni2+ (aq) + 2e–  Ni (s)

        2 eksy = 2 F  1 eksy

        3 F  3/2 eksy

(iii) Cr3+ (aq) + 3e–  Cr (s)

            3 eksy = 3 F  1 eksy

Ag, Ni rFkk Cr ds eksyksa dk vko';d vuqikr gSA

3 mol Ag : 3/2 mol Ni : 1 mol Cr

 6 eksy Ag : 3 eksy Ni : 2 eksy Cr.

.10 vfHkfØ;k : 4 Fe + 3 O2    4 Fe3+ + 6O2– esa fuEu

esa ls dkSulk dFku lR; gS -

(A) ,d jsMkWDl vfHkfØ;k gS

(B) Fe vipk;d gS

(C) Fe3+ ,d vkWDlhdkjd gS

(D) Fe, Fe3+ dks vipf;r djrk gS

. (A) bl vfHkfØ;k esa Fe, Fe3+ esa vkWDlhd̀r rFkk O2, O2–

esa vipf;r gksrk gSA


