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m%;sl%shl j,g wod<j m%;sl%shdfõ fm< ks¾Kh lsÍu  

 
1. 5𝐵𝑟− + 𝐵𝑟𝑂3

− +𝐻+ −−−→ 3𝐵𝑟2 +𝐻2𝑂 hk m%;sl%shdj iïnkaO my; f;dr;=re i,lkak.  

𝐵𝑟− idkaøkh 
𝑚𝑜𝑙 𝑑𝑚−3 

𝐵𝑟𝑂3
− idkaøkh 𝑚𝑜𝑙 𝑑𝑚−3 𝑝𝐻 

wdrïNl iS.%;djh 
𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 

0.01 0.2 0.698 2.4 × 10−6 

0.04 0.2 0.698 9.6 × 10−6 

0.02 0.4 0.698 9.6 × 10−6 

0.02 0.4 1 2.4 × 10−6 

    

I. 𝐵𝑟−, 𝐵𝑟𝑂3
− yd 𝐻+ g idfmlaIj fm< fidhkak. 

II. m%;sl%shdjg iS>%;d m%ldYkh ,shd iS>%;d ksh;h fidhkak.  

𝑝𝐻 = −𝑙𝑜𝑔10[𝐻
+] fõ.  

 

2. 2 𝑁𝑂(𝑔) + 𝐶𝑙2(𝑔)
                        
→        2 𝑁𝑂𝐶𝑙(𝑔) hk m%;sl%shdj iïnkaO my; f;dr;=re i,lkak.  

wdrïNl 𝑁𝑂(𝑔) idkaøkh 
𝑚𝑜𝑙 𝑑𝑚−3 

wdrïNl 𝐶𝑙2(𝑔) idkaøkh 
𝑚𝑜𝑙 𝑑𝑚−3 

wdrïNl iS.%;djh 
𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 

0.1 0.1 2.53 × 10−6 

0.1 0.2 5.06 × 10−6 

0.2 0.1 10.2 × 10−6 

0.3 0.1 22.5 × 10−6 

   

i. tla tla m%;sl%shlhg idfmlaIj fm< fidhkak. 

ii. m%;sl%shdjg iS>%;d m%ldYkh ,shd iS>%;d ksh;h fidhkak.  
 

 

3.  khsg%cka m%Nj fmdfydr f,i Ndú;d jk wefudakshï ,jK jeo.;a ridhksl ixfhda. fõ.  

 a) wefudakshï ,jKhlg iS; ;kql 𝑁𝑎𝑂𝐻 tl;= lrk úg we;sjk iu;=,s;h ,shd, tu iu;=,s;fha 
ixhq.aul wï, NIau hq., folla y÷kd.kak.  

 b) wefudakshï laf,darhsâ yd fidaähï khsg%hsÜ c,Sh ødjK m%;sl%shd l, úg khsg%cka jdhqj ksoyia fõ.  

  i fuu m%;sl%shdj i|yd ;=,s; ridhksl iólrKh yd ;=,s; whksl iólrKh ,shkak. 

  ii fuu m%;sl%shdj i|yd iS>%;d m%ldYkh ;=,s; whksl iólrKh weiqfrka ,shd olajhs. iS>%;d 
m%ldYkfha iS>%;d ksh;h 𝑘 jk w;r tla tla m%;sl%shlhkag idfmalaI fm< 1 fõ.  fuu m%;sl%shdj 
i|yd iS>%;d m%ldYkh ,shd olajkak.   

  iii by; m%;sl%shdj tlu WIaK;ajfha isÿlr Bg wod< f;dr;=re my; j.=fõ oelafõ. j.=j iïmQ¾K 
lrkak.   

     [𝑁𝐻4
+] /𝑚𝑜𝑙𝑑𝑚−3 [𝑁𝑂2

−] /𝑚𝑜𝑙𝑑𝑚−3 𝑟/ 𝑚𝑜𝑙𝑑𝑚−3𝑠−1 

  1 0.2 0.01 4 × 10−7 

  2  0.01 2 × 10−7 
  3 0.2  1.2 × 10−7 

  4 0.1 0.02  
       
  iv fuu m%;sl%shdj i|yd iS>%;d ksh;h  𝑘 fidhkak.  

  v my; wjia:d j,oS  𝑘 fjkia jk wldrh myokak.  

   a. idkaøKh by, oeuq úg,  

   b. WIaK;ajh by, oeuq úg, 
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5. 700 ℃  oS khsá%la Tlaihsâ yd yhsv%cka my; wdldrhg m%;sl%shd fõ. 

2 𝑁𝑂(𝑔) + 2 𝐻2(𝑔) −−→ 𝑁2(𝑔) + 2 𝐻2𝑂(𝑔) 

fuu m%;sl%shdj iïnkaOfhka ,nd .;a m%udKd;aul o;a; my; oelafõ.   

mÍlaIK wxlh 𝑁𝑂 j, wdrïNl idkaøKh 

𝑚𝑜𝑙 𝑑𝑚−3 

𝐻2 j, wdrïNl idkaøKh 

𝑚𝑜𝑙 𝑑𝑚−3 

m%;sl%shdfõ wdrïNl 
iS>%;djh 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 

1 0.002 0.012 0.0033 

2 0.004 0.012 0.013 

3 0.006 0.012 0.03 

4 0.012 0.002 0.02 

5 0.012 0.004 0.04 

 6 0.012 0.006 0.06 

      
  i 𝑁𝑂 g yd 𝐻2 g idfmalaI fm< ms<sfj,ska 𝑥 yd 𝑦 f,io iS>%;d ksh;h 𝑘 f,io f.k m%;sl%shdfõ 

iS>%;djh i|yd m%ldYhkhla ,shkak.  

  ii 𝑥 yd 𝑦 .Kkh lrkak.   
  iii m%;sl%shdfõ iuia: fm< i|yka lrkak.  
  iv m%;sl%shdfõ iS>%;d ksh;h 𝑘 .Kkh lrkak.  

 

6. 2𝑂3⟶ 3𝑂2 hk m%;sl%shdj mshjr follska isÿfõ.  

4.  lSfgdak wdï,sl udOHfha 𝑁𝑎𝐶𝑁 iu. m%;sl%shd lrùfuka ihfkdayhsã%ka ksIamdokh lr .; yelsh. 

              𝑂                                                                        𝑂𝐻 
         ||                                             | 
 𝐶𝐻3 − 𝐶 − 𝐶𝐻3 +𝐻

+ + 𝐶𝑁−
                      
→        𝐶𝐻3 − 𝐶 − 𝐶𝐻3 

                                                        | 
                                                                                         𝐶𝑁 

by; m%;sl%shdfõ olajd we;s m%;sldrl úúO idkaøk j,ska ñY% lr tla tla mshjf¾oS m%;sl%shdfõ wdrïNl 
fõ.h uksk ,o w;r tysoS ,o m%;sM, my; j.=fõ olajd we;s mßos úh. fuu m%;sM, Ndú;d lrñka my; 
fldgia j,g ms<s;=re imhkak. 

 
  

mshjr 
[(𝐶𝐻3)2𝐶 = 𝑂] 
𝑚𝑜𝑙𝑑𝑚−3 

[𝐶𝑁−] 
𝑚𝑜𝑙𝑑𝑚−3 

𝑝𝐻 
wdrïNl fõ.h 
𝑚𝑜𝑙𝑑𝑚−3𝑠−1 

  1 0.020 0.060 1.22 1.000 

  2 0.020 0.050 1.30 0.833 

  3 0.020 0.060 1.30 1.000 

  4 0.025 0.050 1.30 1.042 

  

i. by; m%;sl%shdfõ YS>%;djh i|yd m%ldYkhla ,shkak.  

ii. iEu m%;sl%shlhlgu idfmalaIj m%;sl%shd fm< .Kkh lrkak.  

iii. YS>%;d ksh;fha w.h .Kkh lr tall iys;j bosßm;a lrkak. 

iv. lSfgdak wdï,sl udOHfha 𝐶𝑁− whk iu. olajk m%;sl%shdj ms<sn| Tfí oekqu yd by; m%;sM, 
Ndú;fhka fuu m%;sl%shdj i|yd ms<s.; yels hdka;%Khla bosßm;a lrkak.  
Tn bosßm;a l< hdka;%Kfha fifuka isÿ jk mshjr l=ula oehs meyeos,sj olajkak. 

 
v. m%;sl%shdj i|yd 𝐻𝐶𝑁 wï,h Ndú;d fkdlr wdï,sl udOHfha 𝑁𝑎𝐶𝑁 Ndú;d lr we;af;a uka oehs 

myod fokak. 
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𝑂3 ⇌ 𝑂2 + 𝑂 (fõ.fhka)                     𝑂 + 𝑂3⟶ 2𝑂2 (fifuka) 

m%;sl%shdfõ iS>%;d m%ldYkh jkafka ?    
 

7. 𝐴2 + 𝐵2 → 2 𝐴𝐵  m%;sl%shdj i|yd hdka;%kh my; mßoS fõ.  
𝐴2 ⇌ 2𝐴 (fõ.j;a)  
2 𝐴 + 𝐵2 → 𝐴𝐵 + 𝐵 (fiñka)  
𝐴 + 𝐵 → 𝐴𝐵 (fõ.j;a) 
m%;sl%shdfõ iS>%;d m%ldYkh jkafka ?    
 
 

8.                                                                                                          
a. oS we;s m%;sl%shdjl wdrïNl iS.%;djh yd uOHl iS>%;djh w¾: olajkak  

b. c,Sh udOHloS 𝑨,𝑩 yd 𝑪 m%;sl%shd lr m%;sM,h ,nd foa. 

𝑨 + 𝑩 + 𝑪 
                   
→       M, 

fuu m%;sl%shdj iïnkaOfhka 30 ℃ oS ,nd .;a m%udKd;aul o;a; my; oelafõ.   

     

mÍlaIK 
wxlh 

𝑨 j, wdrïNl 
idkaøKh 𝑚𝑜𝑙 𝑑𝑚−3 

𝑩 j, wdrïNl 
idkaøKh 𝑚𝑜𝑙 𝑑𝑚−3 

𝑪 j, wdrïNl 
idkaøKh 𝑚𝑜𝑙 𝑑𝑚−3 

m%;sl%shdfõ wdrïNl 
iS>%;djh 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 

1 0.10 0.10 0.10 8 × 10−4 

2 0.20 0.10 0.10 8 × 10−4 

3 0.20 0.20 0.10 8 × 10−4 

4 0.10 0.10 0.20 8 × 10−4 

 
 i by; m%;sl%shdfõ iS>%;djh 𝑨,𝑩 yd 𝑪 idkaøK j,g iïnkaO flfrk .Ks;uh m%ldYKhla 

,shkak.  

 ii 𝑨,𝑩 yd 𝑪 hk tla tla m%;sl%shlhg idfmalaIj fm< .Kkh lrkak. m%;sl%shdfõ iuia: fm< 
i|yka lrkak.   

 iii by; w.hka Ndú;d lr m%;sl%shdfõ iS>%;djh i|yd m%ldYhKhla ,shkak. 
 iv 𝑨 yd 𝑩 tla tla úfYaIfha idkaøK fjkia fkdlr 𝑪 yS idkaøKh ;=ka .=Khlska jeäl, úg 

m%;sl%shdfõ is>%;djh wdrïNl w.fhka fldmuK fõo?  

 

c. 𝑨 + 𝑩 + 𝑪 
                   
→       M, hk m%;sl%shdj my; oS we;s uq,sl mshjr yryd isÿ fõ hehs Wml,amkh 

lr we;. 
𝑨 + 𝑪 ⇌ 𝑿 fõ.j;a iu;=,s; mshjrls, iu;=,s;;d ksh;h 𝑲𝟏 fõ.  

𝑿 + 𝑪 ⇌ 𝒀  fõ.j;a iu;=,s; mshjrls, iu;=,s;;d ksh;h 𝑲𝟐 fõ.  

𝒀 +𝑩
                   
→      𝒁  fiuka isÿjk mshjrls.  

𝒁 + 𝒏𝑪 + 𝒏𝑩
                   
→      𝑿  fõ.j;a mshjrls.  

 
m%;sl%shdfõ iS>%;d ks¾K mshjr ,shkak.  
tu mshjf¾ isÿjk m%;sl%shdj i|yd iS>%;d m%ldYkhla ,shkak.    
tu.ska 𝑨 + 𝑩+ 𝑪 

                   
→       M, m%;sl%shdj i|yd 𝑨,𝑩 yd 𝑪 idkaøK weiqfrka iS>%;d m%ldYkhla 

jHq;amkak lrkak.  

                                                                                    𝟐𝟎𝟏𝟏 𝑨/𝑳, 𝟕(𝒃)  

9. 𝑁2𝑂 jdhquh uQ,øjHh njg m;aùfï m%;sl%shdj uq,sl mshjr folla yryd isÿ fõ.  

𝑁2𝑂(𝑔)
                   
→      𝑁2(𝑔) + 𝑂(𝑔)  

𝑁2𝑂(𝑔) +𝑂(𝑔)
                   
→      𝑁2(𝑔) + 𝑂2(𝑔)  

m%;sl%shdfõ iS>%;d iólrKh 𝑅 = 𝑘[𝑁2𝑂(𝑔)] nj fidhdf.k we;.  
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iuia: m%;sl%shdj i|yd ;=,s; iólrKh ,shkak.    
w;rueos M, y÷kd.kak. 

by; mshjr fofla iS>%;d ms<sn|j woyia olajkak.   
10. 1280 ℃  oS khsá%la Tlaihsâ yd yhsv%cka my; wdldrhg m%;sl%shd fõ. 

2 𝑁𝑂(𝑔) + 2 𝐻2(𝑔) −−→ 𝑁2(𝑔) + 2 𝐻2𝑂(𝑔) 

fuu m%;sl%shdj iïnkaOfhka ,nd .;a m%udKd;aul o;a; my; oelafõ.   

mÍlaIK 
wxlh 

𝑁𝑂 j, wdrïNl idkaøKh 

𝑚𝑜𝑙 𝑑𝑚−3 

𝐻2 j, wdrïNl idkaøKh 

𝑚𝑜𝑙 𝑑𝑚−3 

m%;sl%shdfõ wdrïNl 
iS>%;djh 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 

1 5.0 × 10−3 2.0 × 10−3 1.3 × 10−5 

2 10.0 × 10−3 2.0 × 10−3 5.0 × 10−5 

3 10.0 × 10−3 4.0 × 10−3 10.0 × 10−5 

      
  i m%;sl%shdfõ iS>%;djh i|yd m%ldYhkhla ,shkak.  

  ii 𝑁𝑂 g yd 𝐻2 g idfmalaI fm< .Kkh lrkak. 

  iii m%;sl%shdfõ iS>%;d ksh;h 𝑘 .Kkh lrkak.  

  iv 𝑁𝑂 idkaøKh 12.0 × 10−3 yd 𝐻2idkaøKh  6.0 × 10−3 úg iS>%;djh .Kkh lrkak. 

 

 

11. fvd,uhsÜ j, iQ;%h 𝐶𝑎𝐶𝑂3.𝑀𝑔𝐶𝑂3 fõ. fvd,uhsÜ yd ;kql 𝐻𝐶𝑙 yS m%;sl%shdfõ iS>%;djh uekSu i|yd 
fvd,uhsÜ 5.0 𝑔 lg ;kql 𝐻𝐶𝑙 tl;= lr ksh; ld, mrdi j,oS msgjQ 𝐶𝑂2 jdhq mßudj 300 𝐾 oS yd 1 𝑎𝑡𝑚 
msvkfhaoS uek.kakd ,oS. isiqka fofokl= l, fuu mÍlaIK j,oS ,enqkq jl% my; oelafõ.  
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

     i .=rejrhd úiska 𝐴 jl%h ksjeros nj;a 𝐵 jl%h ,nd.eksfïoS fodaI isÿú we;s nj;a m%ldY lrk ,oS. 
𝐵 jl%h ,nd .ekSfïoS isiqjd úiska isÿlf,a hehs Tng isf;k fodaI ;=kla i|yka lrkak.   
 

  ii 𝐴 jl%h ,nd .eksfïoS min1.5  la ;=, fvd,uhsÜ 2.5 𝑔 la m%;sl%shd l, nj;a b;sß fvd,uhsÜ 2.5 𝑔 
m%;sl%shd ùug min3.5  la .;ajQ nj;a ksßlaIKh lrk ,oS.  fuu ksÍlaIKh myokak.   

  iii mSvkh ksh;j ;nd f.k WIaK;ajh 310 𝐾 olajd jeälr by; m%;sl%shdju isÿ lrkafka kï 
,fnk wjidk 𝐶𝑂2 mßudj fldmuKo?  .KkfhaoS Tn isÿ l, Wml,amKh ,shkak.  

  iv fuysoS 310 𝐾 oS ,eìh yels jl%fha o< igykla by; m%ia:drfhau leä brlska w|skak. 

  v 310 𝐾 oS 𝐶𝑂2 hï mßudjla ,eîug .;jk ld,h 310 𝐾 oSg jvd wvqfõo? jeäfõo?   

  vi fnd,aÜiaudka jl%hla we| by; Tfí ms<s;=r myokak. fnd,agiaudka jl%fha wlaI ,l=Kq lrkak.  
 

  vii 𝐶𝑎𝐶𝑂3. 𝑀𝑔𝐶𝑂3 yd 𝑁𝑎2𝐶𝑂3 muKla wvx.= fvd,uhsÜ fjk;a idïm,hl 5.0 𝑔 la jeämqr 𝐻𝐶𝑙 

iuÕ l%shdlr 400 𝐾 yd 1 𝑎𝑡𝑚 mSvkfhaoS 8.314 𝑐𝑚3 l mßudjla ,nd ÿkafka kï ñY%Kfha 

mßudj 

ld,h 
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𝑁𝑎2𝐶𝑂3 ialkaO m%;sY;h fidhkak. (𝑁𝑎 = 23, 𝑀𝑔 = 24, 𝐶𝑎 = 40, 𝐶 = 12, 𝑂 = 16) 

 
 
 

12. 2 𝐴𝐵(𝑎𝑞) + 2 𝐶2(𝑎𝑞) → 𝐴2(𝑎𝑞) + 2 𝐶2𝐵(𝑔)  m%;sl%shdj i|yd l, my; mÍlaIK ;=k i,lkak.    
(1) mÍlaIKh 
 𝐴𝐵(𝑎𝑞) yS idkaøkh 0.004 𝑚𝑜𝑙 𝑑𝑚−3 jk 500 𝑐𝑚3  la yd 𝐶2(𝑎𝑞) yS idkaøKh 0.024 𝑚𝑜𝑙 𝑑𝑚−3 jk 
500 𝑐𝑚3 la ñY% l, ùg 10 𝑠 ld,hloS 𝐶2𝐵(𝑔), 0.004 𝑚𝑜𝑙 la ,enqkS.  

i. 𝐶2𝐵(𝑔) yS iEoSfï iS.%;djh fidhkak.  
ii. 𝐴2(𝑎𝑞) yS iEoSfï iS.%;djh fidhkak.  

iii. 𝐶2(𝑎𝑞) yS jehùfï iS.%;djh fidhkak.  
 

(2) mÍlaIKh 
 𝐴𝐵(𝑎𝑞) yS idkaøkh 0.008 𝑚𝑜𝑙 𝑑𝑚−3 jk 500 𝑐𝑚3  la yd 𝐶2(𝑎𝑞) yS idkaøkh 0.024 𝑚𝑜𝑙 𝑑𝑚−3 jk 
500 𝑐𝑚3 la ñY% l, ùg m%;sl%shd iS>%;djh 0.0008 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 fõ. 

iv. 𝐴𝐵(𝑎𝑞) g idfmalaI m%;sl%shdfõ fm< fidhkak.   
 

(3) mÍlaIKfhka 𝐶2(𝑎𝑞) g idfmalaI m%;sl%shdfõ fm< 1 nj fidhd.kakd ,oS.   
v. m%;sl%shdj i|yd iS.%;d m%ldYKh ,shkak. 

vi. 𝐴𝐵(𝑎𝑞) yS idkaøkh 0.024 𝑚𝑜𝑙 𝑑𝑚−3 jk 500 𝑐𝑚3  la yd 𝐶2(𝑎𝑞) yS idkaøkh 0.004 𝑚𝑜𝑙 𝑑𝑚−3 jk 
500 𝑐𝑚3 la ñY% l, ùg m%;sl%shd iS>%;djh fidhkak.   

vii. by; m%;sl%shdfõ hdka;%kh m%;sj¾; fkdjk mshjr follska hqla; fõ. m,uq mshjr fiñka isÿjk 
w;r fojk mshjr fõ.j;a fõ. m<uq mshjf¾ M, f,i 𝐶2𝐵(𝑔) yd ;j;a M,hla we;. fojk 
mshjf¾o M, f,i 𝐶2𝐵(𝑔) yd ;j;a M,hla we;. m%;sl%shdfõ hdka;%kh fhdackd lrkak.   

viii. by; iïmQ¾K m%;sl%shdj ;dm odhl kï, m%;sl%shdfõ úNj Yla;s me;slfâ o,igykla w|skak. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


