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1. 298 𝐾 oS 𝑁𝐻4𝐻𝑆 >kh we;s lrk my; iu;=,s;;djh i,lkak.  
𝑁𝐻4𝐻𝑆(𝑠) ⇌ 𝑁𝐻3(𝑔) + 𝐻2𝑆(𝑔) 

298 𝐾 oS 4.157 𝑑𝑚3 oDv n÷klg 𝑁𝐻4𝐻𝑆 idïm,hla oud by; iu;=,s;hg t,eUqkq miq iu;=,s; uq¿ 

mSvkh 6.6 × 104 𝑃𝑎 fõ. 𝑁𝐻4𝐻𝑆(𝑠) yS mßudj fkdi,ld yßkak. my; tajd .Kkh lrkak.  

a. 298 𝐾 oS by; iu;=,s;h i|yd 𝐾𝑝   

b. by; iu;=,s;;djhg 298 𝐾 oSu 𝐻2𝑆, 𝑥 𝑚𝑜𝑙 tl;= l, úg iEfok kj iu;=,s;fha 𝐻2𝑆 yS wdxYsl 
mSvkh 𝑁𝐻3 yS wdxYsl mSvkh fuka f;.=Khla fõ.  

i. 𝑥 yS w.h fidhkak  
ii. kj iu;=,s;;djfhaoS 𝑁𝐻3 j, ujq, Nd.h yd 𝐻2𝑆 yS wdxYsl mSvkh fidhkak. 

c. ;j;a mÍlaIKhloS 298 𝐾 oS mßudj 1 𝑑𝑚3 jk oDv n÷klg 𝑁𝐻3(𝑔) yd 𝐻2𝑆(𝑔) oud by; 

iu;=,s;hg t,eUqkq miq iEoS we;s 𝑁𝐻4𝐻𝑆 m%udKh .Kkh lrkak. 𝑁𝐻3 yd 𝐻2𝑆 yS wdrïNl wdxYsl 
mSvk 7.5 × 104 𝑃𝑎 ne.ska fõ.  

 
2. 𝐴 yd 𝐵 iïmQ¾Kfhka ñY% jk øj folls. 298 𝐾 oS 𝐴 yd 𝐵 yS ix;Dma; jdIam mSvk ms<sfj,ska 4 × 104 𝑃𝑎 yd 

1.2 × 104 𝑃𝑎 fõ. jdIam l,dmfha 𝐴 yS ujq, Nd.h 0.4 kï  298 𝐾 oS 
a. øj l,dmfha 𝐵 yS ujq, Nd.h fidhkak.   
b. jdIam l,dmfha uq¿ mSvkh fidhkak.   

 
 
 

3. c,sh ødjK 1 𝑑𝑚3  ;=, 𝐶2𝐻5𝐶𝑂𝑂𝐻, 0.01 𝑚𝑜𝑙 la ;sfí.  

a. fuu ødjKfha  𝑝𝐻 w.h .Kkh lrkak.   

b. c,sh ødjK 0.5 𝑑𝑚3  ;=, 𝐶2𝐻5𝐶𝑂𝑂𝐻, 0.01 𝑚𝑜𝑙 la ;sfnk fjk;a ødjKhla i,lkak. 𝑝𝐻 w.h 4.75 la 
jq iajdrlaIl ødjKhla ,nd .eksug tla l, hq;= 𝐶2𝐻5𝐶𝑂𝑂𝑁𝑎 ujq, m%udKh fidhkak.   

c. by; iajdrlaIl ødjkhg 𝐻𝐶𝑙 0.01 𝑚𝑜𝑙 tla l, õg ødjKfha 𝑝𝐻 w.h ljf¾o? 

d. by; iajdrlaIl ødjkhg 0.2 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝑎𝑂𝐻, 10 𝑐𝑚3 la tla l, õg ødjKfha 𝑝𝐻 w.h ljf¾o? 

e. wod< WIaK;ajfha oS 𝐶2𝐻5𝐶𝑂𝑂𝐻 wï,fha 𝐾𝑎 = 1.33 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3  fõ' 
 

4. c,Sh øjKhl 𝐴𝑠2𝑆3(𝑠) yS ødjH;djh 𝑠 yd ødjH;d .=Ks;h 𝐾𝑠𝑝 w;r iïnkaO;djh ,nd .kak.  

𝑁𝑎𝐶𝑙 j,g idfmalaI idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jq o, 𝐾2𝐶𝑟𝑂4 j,g idfmalaI idkaøKh 0.01 𝑚𝑜𝑙 𝑑𝑚−3 jq o, 

c,sh ødjKhl 25 𝑐𝑚3 lg 𝐴𝑔𝑁𝑂3(𝑎𝑞) l%ufhka tla lrf.k hhs.  

a. m,uqj wjlafIAm jkafka 𝐴𝑔𝐶𝑙 nj .Kkhla wdOdrfhka fmkajkak.  
b. 𝐴𝑔2𝐶𝑟𝑂4 wjlafIam jk úg ødjKfha 𝐶𝑙− whk idkaøKh fldmuK o?    
c. 𝐴𝑔2𝐶𝑟𝑂4 wjlafIam jk úg iEoS we;s 𝐴𝑔𝐶𝑙 ialkaOh fldmuK o?   

𝐴𝑔𝐶𝑙 ys ødjH;d .=Ks;h 1.6 × 10−10 𝑚𝑜𝑙2 𝑑𝑚−6    𝐴𝑔2𝐶𝑟𝑂4 ys ødjH;d .=Ks;h 9 × 10−12 𝑚𝑜𝑙3 𝑑𝑚−9 
 
 
 
 

5. 𝐻𝐴 ÿn, wï,h c,fha yd 𝐵 ldnksl ia:rfha ødjH jk kuq;a ldnksl øjfhaoS ix>Ügkhg fyda ú>gkhg 

Ndckh fkdfõ. 𝐵 yd c,h tlsfkl wñY% fõ. 𝐻𝐴 idkaøkh 0.05 𝑚𝑜𝑙 𝑑𝑚−3 jk c,Sh ødjKfha 100 𝑐𝑚3 la 

yd 𝐵 øjfhys 50 𝑐𝑚3 la iuÕ fydoska fid,jd iu;=,s; ùug bv yßk ,oS. fuúg c,Sh ia:rfha 𝑝𝐻 w.h 4 
jk nj fidhd.kakd ,oS.  
fuu WIaK;ajfhaoS 𝐾𝑎(𝐻𝐴) = 1 × 10−7 𝑚𝑜𝑙 𝑑𝑚−3 , 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6 kï, my; tajd .Kkh 

lrkak. 
a. c,Sh ia:rfha 𝐻+ whk idkaøkh, 
b. c,Sh ia:rfha 𝐻𝐴 idkaøkh,    
c. 𝐵 ia:rfha 𝐻𝐴 idkaøkh,    
d. c,h yd 𝐵 w;r 𝐻𝐴 yS úNd. ix.=Klh, 
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e. c,fha 𝐻𝐴 yS ú>gk m%udKh, 
6. mßudj 5 𝑑𝑚3  jQ oDv nÿkl we;s 𝐶(𝑠)+ 𝐶𝑂2(𝑔) ⇌ 2 𝐶𝑂(𝑔) iu;=,s;;djh i,lkak. 

227 ℃ WIaK;ajfhaoS 5 𝑑𝑚3 oDv n÷k ;=, 𝐶𝑂2, 0.09 𝑚𝑜𝑙 muKla fhdod wdrïN l, úg by; iu;=,s;hg 
t,eUqkq miq n÷k ;=, 𝐶𝑂2, 0.04 𝑚𝑜𝑙 fõ.   

a. iu;=,s;djfhaoS 𝐶𝑂 yd 𝐶𝑂2 j, idkaøk ,nd.kak.    
b. by; WIaK;ajfhaoS iu;=,s;h i|yd 𝐾𝑐 yd 𝐾𝑝 .Kkh lrkak.   

c. 427 ℃ oS iu;=,s;hg t,eUqkq miq n÷k ;=, mSvkh 2 × 105 𝑃𝑎 fõ. 427 ℃ oS iu;=,s;h i|yd 𝐾𝑝 =

1.9 × 105 𝑃𝑎 kï iu;=,s;djfhaoS 𝐶𝑂 yd 𝐶𝑂2 j, wdxYsl mSvk .Kkh lrkak.  
 
 
 

7. 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), 0.4 𝑚𝑜𝑙 la ,enqkS.  

a. 𝐶2𝐵(𝑔) yS iEoSfï iS.%;djh fidhkak.  

b. 𝐴2(𝑎𝑞) yS iEoSfï iS.%;djh fidhkak.  

c. 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 0.08 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 fõ. 
d. 𝐴𝐵(𝑎𝑞) g idfmalaI m%;sl%shdfõ fm< fidhkak.  

  
(3) mÍlaIKfhka 𝐶2(𝑎𝑞) g idfmalaI m%;sl%shdfõ fm< 1 nj fidhd.kakd ,oS.   

e. m%;sl%shdj i|yd iS.%;d m%ldYKh ,shkak. 
f. 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.   
g. by; iïmQ¾K m%;sl%shdj ;dm odhl kï, m%;sl%shdfõ úNj Yla;s me;slfâ o, igykla w|skak. 

 
 
 

8. 𝐻𝐴 ÿn, wï,h c,fha yd 𝐵 ldnksl ia:rfha ødjH jk kuq;a ldnksl øjfhaoS ix>Ügkhg fyda ú>gkhg 

Ndckh fkdfõ. 𝐵 yd c,h tlsfkl wñY% fõ. 𝐻𝐴 idkaøkh 0.087 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐵 øjfhys 500 𝑐𝑚3 la yd 
c,h 500 𝑐𝑚3 la iuÕ fydoska fid,jd iu;=,s; ùug bv yßk ,oS. fuúg c,Sh ia:rfha 𝑝𝐻 w.h 3.5 jk 
nj fidhd.kakd ,oS.  
fuu WIaK;ajfhaoS 𝐾𝑎(𝐻𝐴) = 8 × 10−6 𝑚𝑜𝑙 𝑑𝑚−3 , 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6 kï, my; tajd .Kkh 

lrkak. 
a. fuu WIaK;ajfhaoS c,h yd 𝐵 w;r 𝐻𝐴 yS úNd. ix.=Klh fidhkak.  
b. ;j;a mÍlaIKhloS 𝐻𝐴 idkaøkh 0.087 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐵 øjfhys 500 𝑐𝑚3 la yd 0.037 𝑚𝑜𝑙 𝑑𝑚−3 

c,Sh 𝑁𝑎𝑂𝐻, 500 𝑐𝑚3 la iuÕ fydoska fid,jd iu;=,s; ùug bv yßk ,oS. fuúg c,Sh ia:rfha 𝑝𝐻 
w.h fidhkak. 

 
9. 27 ℃ oS 𝑀𝑔(𝑂𝐻)2 j, øjH;d .=Ks;h 1.2 × 10−11 𝑚𝑜𝑙3𝑑𝑚−9 yd 𝑁𝐻3 j, ú>gk ksh;h 1.8 ×

10−5 𝑚𝑜𝑙 𝑑𝑚−3 fõ. 

a. 27 ℃ oS 𝑀𝑔(𝑂𝐻)2 j,ska ix;Dma; c,Sh ødjKhl  𝑝𝐻 w.h fidhkak. 

b. 𝑀𝑔𝑆𝑂4 ødjKhl [𝑀𝑔2+] = 1 × 10−10 𝑚𝑜𝑙 𝑑𝑚−3 g jvd wvq ùug ødjKfha mej;sh hq;= wju 𝑂𝐻− 
idkaøkh fidhkak.   

c. 𝑀𝑔𝑆𝑂4 ødjKh 100 𝑐𝑚3 l by; 𝑂𝐻− idkaøkh mj;ajd .ekSug 27 ℃ oS yd 1 𝑎𝑡𝑚 ysoS fldmuK 
𝑁𝐻3 mßudjla ødjKfha oshl, hq;=fõo? 𝑁𝐻3 mßmQ¾K jdhqjla nj Wml,amkh lrkak.  

d. 0.5 𝑚𝑜𝑙𝑑𝑚−3 c,Sh 𝑁𝐻3  ødjKhl 50 𝑐𝑚3 lg 0.2 𝑚𝑜𝑙𝑑𝑚−3, 𝑀𝑔𝑆𝑂4 ødjKhlska 50 𝑐𝑚3 la tla 
l, fyd;a 𝑀𝑔(𝑂𝐻)2 wjlafIam jk nj fmkajkak.   
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e. 𝑀𝑔(𝑂𝐻)2 wjlafIam ùu je,elaùug ødjKhg tla l, hq;= 𝑁𝐻4𝐶𝑙 ialkaOh fidhkak.  
(𝑁 = 14,      𝑂 = 16,      𝐶𝑙 =   35.5)  

10. f¾pkh lrk ,o n÷klg ixY=oaO 𝑃𝐶𝑙5 hï ialkaOhla we;=¿ lr iu;=,s; ùug bv yeßh úg 250 ℃ oS 
my; iu;=,s;;djh we;s lrhs.  

𝑃𝐶𝑙5(𝑔) ⇌ 𝑃𝐶𝑙3(𝑔) + 𝐶𝑙2(𝑔) 

fuúg moaO;sfha mSvkh 2 × 104𝑃𝑎 jQ w;r ñY%Kfha mßudj wkqj 40% la 𝐶𝑙2(𝑔) mj;S. 250 ℃ oS 

a. iu;=,s;;djfhaoS tla tla ix>glfha wdxYsl mSvkh fidhkak.  

b. iu;=,s;;djfha 𝐾𝑝 w.h fidhkak. 

250℃ ksh; WIaK;ajfhaoS jdhq ñY%Kfha mSvkh 0.2 × 105𝑃𝑎 jk ;=re mßudj jeä l,fyd;a, 

c. kj iu;=,s;;djfhaoS 𝑃𝐶𝑙5 úfhdack m%;sY;h fidhkak.   

d. tla tla ix>glfha kj iu;=,s; wdxYsl mSvk fidhkak.   

e. kj iu;=,s;;djfha 𝐾𝑝 w.h fidhkak.   

 
11. ixY=oaO c,fha ú>gkh i|yd m%ldYkh ,shd ú>gk ksh;h, 𝐾𝑤 i|yd m%ldYkh o ,shkak. 

a. 298 𝐾 oS 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2𝑑𝑚−6 fõ. fuu WIaK;ajfhaoS ixY=oaO c,fha 𝑝𝐻 w.h 7 nj fmkajkak.    

b. ixY=oaO c,fha 990 𝑐𝑚3 lg 0.1 𝑚𝑜𝑙 𝑑𝑚−3, 𝐻𝐶𝑙 ødjKhlska 10 𝑐𝑚3 la tla l, úg wjidk 𝑝𝐻 w.h 
fidhkak. 

c. c,Sh ødjKhl 𝐶𝐻3𝐶𝑂𝑂𝐻 g idfmalaI idkaøKh 0.01 𝑚𝑜𝑙 𝑑𝑚−3 jk w;r  𝐶𝐻3𝐶𝑂𝑂𝑁𝑎 g idfmalaI 

idkaøKh 0.02 𝑚𝑜𝑙 𝑑𝑚−3 fõ. by; c,Sh ødjKfha 𝑝𝐻 w.h fidhkak.  

298 𝐾 oS yS 𝐾𝑎 = 1.78 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3 fõ.    

d. by; c yS ødjKfha 990 𝑐𝑚3 lg 0.1 𝑚𝑜𝑙 𝑑𝑚−3, 𝐻𝐶𝑙  ødjKhlska 10 𝑐𝑚3 la tla l, úg wjidk 𝑝𝐻 
w.h fidhkak.   

e. by; d  yS 𝑝𝐻 fjki, b yS 𝑝𝐻 fjkig jvd l=vd jkafka ukaoehs meyeos,s lrkak. 
 
 
 
 
 

12. tla;rd 𝐼2  m%udKhla wvx.= 𝐶𝑆2, 500 𝑐𝑚3 la yd idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐾𝐼 ødjKhla iu. fid,jd 
iEfyk fõ,djla ;sfnkakg yrsk ,oS. bka miq 𝑁𝑎2𝑆2𝑂3 ødjKhla iu. tla tla ia:rh wkqudmkh lsÍfuka 
tu ia:r j, oshù we;s 𝐼2 m%udK ks¾Kh lrk ,oS. tysoS 𝐶𝑆2 ia:rfha 𝐼2, 0.04 𝑚𝑜𝑙 we;s nj fidhd .kakd ,oS. 
𝐶𝑆2 yd c,h w;r 𝐼2  ys úNd. ix.=Klh 80  la yd 𝐼2 + 𝐼− ⇌ 𝐼3

− hk m%;sl%shdj i|yd fuu mÍlaIKh isÿ 

lrk WIaK;ajfhaoS iu;=,s;d ksh;h 𝐾𝑐 = 20 𝑚𝑜𝑙−1𝑑𝑚3  f,i f.k my; tajd  .Kkh lrkak. 

a. c,h ia:rfha we;s ksoyia 𝐼2  idkaøKh  
b. c, ia:rfha we;s 𝐼3

−idkaøkh 
 

13. −23℃ oS mßudj 2.00 𝑑𝑚3 jk oDv n÷kla ;=, 𝑋(𝑔) kï jdhqj 2.5 × 105 𝑁𝑚−2 mSvkhla hgf;a mj;s' 5℃ g 

by, WIaK;aj j,os moaO;sh my; iu;=,s;;djhg m;afõ. 

𝑋(𝑔) ⇌ 𝑌(𝑔) + 2 𝑍 (𝑔) 

27℃ g r;a l< úg moaO;sh iu;=,s;;djhg meñKs w;r uq̈  mSvkh 6 × 105 𝑁𝑚−2 úh' 

a. 27℃ os tla tla jdhqfõ ujq, m%udK, 

b. 27℃ os tla tla jdhqfõ wdxYsl mSvk, 

c. 27℃  os 𝐾𝑝 .Kkh lrkak. 

fuu WIaK;ajfhaos moaO;sfhka 𝑋(𝑔) ujq, 0.08 𝑚𝑜𝑙 bj;alr kej; iu;=,s; úug bv yßk ,os' túg 

moaO;sfha uq̈  mSvkh 4.5 × 105 𝑁𝑚−2 úh. 

d. kj iu;=,s; wjia:dfõos tla tla jdhqfõ ujq, m%udK yd tla tla jdhqfõ wdxYsl mSvk .Kkh 
lrkak. 

e. 𝑋(𝑔) hï m%udKhla bj;a l< úg th moaO;shg flfia n,md we;aoehs úia;r lrkak. 
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