
 

 

 

 

 

  

 

 
 



 

               

 
 
1.   

 
𝐴, 𝐵, 𝐶, 𝐷 yd  𝐸 ixfhda. j, iq;% yd j¾K ,shkak. 

 
 
2. 𝐴 jdhqj yd 𝐵 jdhqj, jdhq f.da,fhaos oykh l, úg 𝐶 jdhqj ,nd foa. 𝐶 jdhqj c,fha fydoska oshù m%N, wdï,sl ødjKh 

𝐷 ,nd foa. 𝐵 jdhqj yd 𝐷 ødjKh fjk fjku we¨ñkshï(𝐴𝑙) f,dayh iu. l%shdlr tlu ixfhda.h 𝐸 ,ndfok kuq;a 

tu ixfhda.h jH qy wdldr follska mj;s. 𝐵 yd 𝐴𝑙 u.ska ,efnk ixfhda.h ly mskavhla jk w;r th c,h iu. 

iS>%fhka l%shd lrhs. tfiau 𝐷 yd 𝐴𝑙 u.ska ,efnk ixfhda.h iqÿ iaMÀlhla jk w;r th c,fha oshfõ.  

𝐷 wdï,sl ødjKh c,Sh fidähï yhsfv%dlaihsâ iu. l%shdlr ixfhda.h 𝐹 ,ndfoa. tfiau 𝐵 jdhqj 𝑁𝑎𝑂𝐻 iu. 
oaúOdlrKh ù 𝐹 yd 𝐺 ixfhda. foflys ñY%Khla ,nd foa.  
ldnksl ia:rhl oshl, fmdgeishï whvhsâ j,g 𝐵 tla l, úg oï meye ia:rhla ,nd fok w;r 𝐷 tla l, úg tfia 

isÿ fkdlrhs.  
 

a. 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹 yd  𝐺 y÷kd .kak. 

b. nkaO wldr iu. ly mskavfha jH qyh yd iqÿ iaMÀlfha jH qyh ii|kak.  

c. 𝐸 c,fha oshù wdï,sl ødjKhla ,nd osu myokak.  

 
 
3.    

 

 

 

 

 

𝐴, 𝐵, 𝐶, 𝐷 yd  𝐸 ixfhda. j, iq;% y÷kdf.k 𝐶  yd  𝐷 ys j¾K ,shkak.  

 
4.    

 

 

 

 

 

 

 

 

 

𝑃, 𝑄, 𝑅, 𝑆, 𝑇 yd  𝑈 ixfhda. j, iq;% y÷kdf.k 𝑄, 𝑅 yd  𝑇 ys j¾K ,shkak.  

 
 
13. iñlrk ,nd foñka 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹 y÷kd .kak. 

 
 

 

 

 

 

 
 
 
 
 

𝐶𝑢𝑆𝑂4(𝑠) 𝐴(𝑎𝑞) 𝐵(𝑎𝑞) 
𝐶(𝑠) 𝐷(𝑎𝑞) 𝐸(𝑎𝑞) c,h  jeämqr 𝑁𝑎𝐶𝑙(𝑎𝑞) 

  
i.  jeämqr  𝑆𝑂2 

ii. c,h  
jeämqr  𝑁𝐻3(𝑎𝑞) 

  
jd;h  

𝐴(𝑠) 

ÿUqre l¿ 
>kh 

𝐵(𝑎𝑞)  
fld< 

𝐶(𝑎𝑞) + 𝐴(𝑠) 

𝐷(𝑎𝑞) 𝐸(𝑠) 

frdai >kh 

ú,Sk 𝐾𝑂𝐻, 𝐾𝑁𝑂3 

miqj c,h fhoSu  

  𝐻2𝑆𝑂4(𝑎𝑞) 

  

  𝐻+/𝐻2𝑂2(𝑎𝑞) 

  
 (𝑁𝐻4)2𝑆(𝑎𝑞) 

  

  𝑁𝑎𝑂𝐻(𝑎𝑞) 

  
𝑇(𝑠) 𝑆(𝑠) 

𝑃 
;o ly ødjKh 

𝑅(𝑎𝑞)  
;eô,s ly ødjKh 

𝑄(𝑠) 

𝐸(𝑎𝑞) 

fld< ødjKh 

;kql  𝐻𝐶𝑙 
 

  𝑁𝑎2𝐶𝑂3(𝑎𝑞) 

  

  𝑁𝑎2𝐶𝑂3(𝑎𝑞) 

  

  𝑍𝑛 +  𝐻2𝑆𝑂4(𝑎𝑞) 

  

  𝐻2𝑆𝑂4(𝑎𝑞) /𝑀𝑛𝑂2  

𝐷(𝑙)  
øjh  

 idkaø  𝑁𝐻3(𝑎𝑞) 

𝐴(𝑠)  

fmdgeishï ,jKh 

𝐵(𝑔)  
jdhqj 

𝐶(𝑠)  

wjlafIamh 

𝐻3𝑃𝑂4 
 

  𝐴𝑔𝑁𝑂3(𝑎𝑞) 

  

 idkaø  𝐻2𝑆𝑂4(𝑎𝑞) 

𝐸(𝑠) 

iqÿ wjlafIamh 

  𝐹(𝑎𝑞)  c,sh *sfkda,a    



 

               

 
 

5.  

a. 𝐹𝑒3+ yd 𝐶𝑜2+ c,Sh ødjK my; tla tla m%;sldrl iuÕ l%shdlrk wldrh wod, ksÍlaIK iuÕ meyeos,s 
lrkak.  

i. idkaø 𝐻𝐶𝑙 wï,h  
ii. c,Sh 𝑁𝑎2𝐶𝑂3  

iii. c,Sh idkaø 𝑁𝐻3 

 

b. 𝑑 f.dKqfõ legdhk ;=kla wvx.= c,Sh ødjkhlg isÿ l, my; mÍlaIK i,ld 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺, 𝐻 yd  𝐼 

ixfhda. y÷kd.kak.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
6. yels iEu ;ekloSu iñlrK ,nd foñka, ksÍlaIK meyeos,s lrñka my; ixfhda. y÷kd.kak. 

 
iqÿ l=vla jk 𝑊 c,fha osh fjñka ks,a meye ødjKhla (𝑊1) ,nd foa. fuu ødjKhg idkaø yhsv%laf,daßla wï,h 

tl;= lrk úg ødjKh fld, meye(𝑊2) jk w;r kej; c,fhka ;kql lrk úg ks,a meye fõ(𝑊3).  c,Sh 𝑊 
ødjKhg, c,sh fíßhï laf,darhsâ tl;= lrk úg iqÿ wjflaIamhla(𝑊4) iEok w;r fuu wjflaIamh ;kql khsá%la 
wï,fha osh fkdfõ. 

 
𝑋 ly >kh c,fha osh fjñka ly ødjKhla(𝑋1) ,nd foa. fuu ødjKhg ;kql i,a*shqßla wï,h tla l, úg ;eô,s 
meye fõ(𝑋2). wdï,sl 𝑋 ødjKh t;fkd,a iu. r;a l, úg fld, meye fõ(𝑋3). mykais¿ mßlaIdfõos 𝑋 oï 

meyehla fmkajhs. 
 

𝑌 ,d frdai meye;s >kh c,fha osh fjñka wj¾K ødjKhla(𝑌1) ,nd foa. fuu ødjKhg fidaähï yhsfv%dlaihsâ tla 

l, úg iqÿ ly meye wjlafIamhla(𝑌2) ,efí. fuu wjflaIamh jd;hg ksrdjrkh lr ;enq úg l¿ ÿUqre meye 

𝐷                                
 iqÿ wjlafIamh  

𝐸                                 
wj¾K c,sh ødjKh 

1𝑀 𝐻2𝑆𝑂4(𝑎𝑞) 

jeämqr  1𝑀 𝐻2𝑆𝑂4(𝑎𝑞) 

 

𝐼                                 
;o ks,a c,sh 

ødjKh 

𝐺                                
fld, >kh  

𝐻                                 
ÿUqre >kh 

fmÍu  

𝐴                                 
legdhk ;=kla iys; c,sh 

ødjKh 

𝐵                                 
j¾Kj;a wjlafIam ñY%Kh  

𝐹                                 
j¾Kj;a wjlafIam 

ñY%Kh 

𝐶                                 
wj¾K c,sh ødjKh fmÍu  

1𝑀 𝑁𝑎𝑂𝐻 (aq) 

jeämqr  1𝑀 𝑁𝑎𝑂𝐻 
(aq) 

jeämqr  1𝑀 𝑁𝐻3(𝑎𝑞) 

jd;h  



 

               

fõ(𝑌3).  c,Sh 𝑌 ødjKhg, c,sh is,aj¾ khsfÜ%Ü tl;= lrk úg iqÿ wjflaIamhla(𝑌4) iEok w;r fuu wjflaIamh 
;kql khsá%la wï,fha osh fkdfõ. 

𝑍 iqÿ meye;s >kh c,fha osh fjñka wj¾K ødjKhla(𝑍1) ,nd foa. fuu ødjKhg c,sh yhsv%laf,daßla wï,h tla 
l, úg iqÿ meye wjlafIamhla(𝑍2) ,efnk w;r tu wjlafIamh r;a l, úg oshfõ.  𝑍 g ;kql i,a*shqßla wï,h 
tla lr r;a l, úg úkdlsß iqj|la oefkk w;r msgjk jdhqj(𝑍3) ks,a ,sÜuia r;= lrhs.    
  
 

7. r;= meye;s 𝐴 >kh c,fha osh fjñka m%N, wdï,sl ødjKhla(𝐴1) ,nd foa. 𝐴 ys c,sh ødjKh c,sh fidaähï 

yhsfv%dlaihsâ tla lr NdIañl lrk úg ly mdg fõ(𝐴2).  𝐴, 1.0 𝑔 la ;dm l, úg fld, meye l=vq 𝐵, 0.76 𝑔 la yd 

Tlaiscka jdhqj 168 𝑐𝑚3 la  (i. W. ms. ysos) ,efí.   

𝐴 ys Tlaislrk wjia:dfõu mj;sk 𝐶 ;eô,s meye;s >khg fidaähï yhsfv%dlaihsâ tla lr r;a l, úg lgql .kaOhla 

we;s jdhqj(𝐶1)  msgfõ. 𝐶 ;dm l, úg ks¾j¾K .kaOhla fkdue;s jdhqjla(𝐶2) yd 𝐵 m%;sM, f,i ,efí.   
𝐴 isis,a ;kql yhsfv%dlaf,daßla wï,fha osh lr miqj idkaø i,a*shqßla wï,h l%ufhka tl;= lrk úg r;= ÿUqre f;,la 
jk 𝐷 fjkafõ. 𝐷 ys laf,daßka ialkaO m%;sY;h 45.8% fõ.    

a. 𝐴, 𝐵, 𝐶, 𝐷 y÷kd .kak. 

b. 𝐴1, 𝐴2, 𝐶1, 𝐶2 y÷kd .kak. 

c. iñlrK ,nd foñka ksÍlaIK meyeos,s lrkak. 
  

 
8. 𝐶𝑢 yd l=vd m%udk j,ska 𝑍𝑛 yd  𝑆𝑛 wvx.= ldishl nr 2.05 𝑔 úh. fuu ldish r;a lrk ,o ;kql 𝐻𝑁𝑂3 wï,fha osh 

lrk ,oS. wk;=rej ødjKh 250 𝑐𝑚3 f;la ;kql lr ñka 25 𝑐𝑚3 la fjka lrf.k jeämqr 𝐾𝐼  iu. ñY% lrk ,oS. 
,efnk ødjKh 0.1 𝑚𝑜𝑙𝑑𝑚−3, 𝑁𝑎2𝑆2𝑂3 iu. wkqudmkh l, úg jehjq mßudj 30 𝑐𝑚3 úh. 

a. ish¨u m%;sl%shd i|yd ;=,s; ridhksl iñlrk ,shkak.  

b. ldisfha ialkaOh wkqj 𝐶𝑢 m%;sY;h fidhkak.     
 

idudkHfhka mßudñ;sl úYaf,aIKhka isÿ lsßug jeämqr ld,hla .;fõ.  

c. ødjKhl 𝐶𝑢2+ whk m%udKh ks¾Kh lsßug óg jvd fõ.j;a l%uhla fhdackd lrkak.  

d. Tn by; fhdackd l, l%ufhaoS ødjKfha 𝐶𝑟3+ mej;Su ndOdjla fõo? ms<s;=r meyeos,s lrkak.  
 
 

9. c, ødjHh ,jkhla jk iafldkhsÜ j, iq;%h my; mßos fõ. 

𝑥 𝑀𝑔𝑆𝑂4. 𝑦 𝐾2𝑆𝑂4. 𝑧 𝐻2𝑂 

mßlaIKhloS ,jkfhka 8.04 𝑔 la c,fha osh lr uq¨ mßudj 500 𝑐𝑚3 olajd jeä lrk ,oS. fuhska 50 𝑐𝑚3 la fjka lr 
f.k jeämqr fíßhï laf,darhsâ ødjKhla tla lrk ,oS. ieÿkq iqÿ wjlafIamh fmrd úh,d lsrd .;a úg ialkaOh 
0.932 𝑔 úh.  

fojk mßlaIKhloS ,jkfha c,sh ødjKfhka 50 𝑐𝑚3 lg wefudakshï laf,darhsâ, wefudakshd yd fidaähï vhsyhsv%cka 
fmdiaf*aÜ tl;= lrk ,os. fuysos ish¨u ue.aksishï, ue.aksishï wefudakshï fmdiaf*aÜ f,i wjflaIam úh. fuu 
wjlafIamh fmrd úh,d ;dm úfhdackh l, úg my; mßos úfhdackh fõ.  

2𝑀𝑔(𝑁𝐻4)𝑃𝑂4 →  𝑀𝑔2𝑃2𝑂7 + 2 𝑁𝐻3 + 𝐻2𝑂 
fuysos ue.aksishï mhsfrda fmdiaf*aÜ, 𝑀𝑔2𝑃2𝑂7 0.222 g la ,enqks.  
by; o;a; Ndú;fhka iafldkhsÜ  j, iq;%h ,nd.kak.  

(𝐵𝑎 = 137,   𝑆 = 32,   𝑂 = 16,   𝑀𝑔 = 24,   𝑃 = 31)  
 

 
10. 𝐿𝑖, 1 𝑔 la Tlaiscka j, oykh l, úg m%;sM, 2.152 𝑔 la ,efnk w;r fuh c,fha oshù NdIañl ødjKhla ,nd foa. 

𝑁𝑎, 1 𝑔 la Tlaiscka j, oykh l, úg m%;sM, 1.696 𝑔 la ,efnk w;r fuh c,fha oshù ,efnk ødjKh wdï,sl 

𝐾𝑀𝑛𝑂4 ødjKhla wj¾K lrhs.  
by; ksßlaIK myokak.  (𝑁𝑎 = 23, 𝐿𝑖 = 11, 𝑂 = 16)  
 
𝐹𝑒𝐶2𝑂4 . 𝑥𝐻2𝑂 my; mßos ;dm úfhdackh fõ.  

𝐹𝑒𝐶2𝑂4 . 𝑥𝐻2𝑂 → 𝐹𝑒𝑂 + 𝐶𝑂2 + 𝐶𝑂 + 𝑥𝐻2𝑂  
 

𝐹𝑒𝐶2𝑂4 . 𝑥𝐻2𝑂  ys 3.569 g la iïmq¾Kfhka ;dm úfhdackh l, úg 𝐶𝑂2  yd 𝐶𝑂 jdhq mßud j, tl;=j  896 𝑐𝑚3  

(i. W. ms. ysos) úh.  

a. 𝑥 fidhkak.  

b. 𝐹𝑒𝐶2𝑂4 . 𝑥𝐻2𝑂 by; ialkaOh iu. l%shd lsßug wjYH wdï,sl 0.02 𝑚𝑜𝑙 𝑑𝑚−3, 𝐾𝑀𝑛𝑂4 mßudj .Kkh lrkak.   



 

               

 

 
 
11. wdj¾;s;d j.=fõ uq,a uQ,øjH 20 ;=< msysá 𝐴 kï uQ,øjHh jd;fha oykh l, úg ly mdáka oeù 𝐵 yd 𝐶 ixfhda. fol 

,nd foa. 𝐵 yd 𝐶 mykais¿ mÍlaIdjg ly meyehla ,nd foa. fuu ixfhda. ñY%Khg c,h fhÿ úg NdIañl 𝐷 yd 𝐸 
ixfhda.h ,efí.  

𝐸 yd jeämqr wdï,sl 𝐾𝐼 iuÕ l%shd l, úg ÿUqre meye 𝐹 ,nd foa. fuu ødjKhg 𝑁𝑎2𝑆2𝑂3 fhÿ úg ÿUqre meyeh 
wj¾K fõ.   

 I 𝐴 uQ,øjHfha i;H ixfÄ;h ,shkak.  

 II 𝐵, 𝐶, 𝐷, 𝐸, 𝐹 úh yels ixfhda. j, i;H ixfÄ; ,shkak. 

 III nkaOk fldaK olajñka 𝐸 yS jH qyh w|skak. 

 IV 𝐸 my; m%;sldrl iuÕ olajk m%;sl%shd i|yd ;=,s; iólrK ,shkak. 
𝐻2𝑆𝑂3   
𝐶𝑙2          

 V 𝐴 ys laf,darhsvh c, úÉfþok i|yd ;=,s; iólrKh ,shkak.  

 VI 𝐸 ys Tlaihsvh jdhqjla jk w;r 𝐴 ys Tlaihsvh oe,sila fõ. wka;¾ l%shd weiqfrka fuu ksÍlaIKh myokak.  

 
 
 
12. my; os we;s uQ,øjH i,lkak.   

𝑆, 𝐶, 𝑃, 𝑂, 𝐶𝑙, 𝑍𝑛, 𝐶𝑎, 𝐹𝑒, 𝑁, 𝐶𝑟, 𝐹, 𝑀𝑔 

I. by; uQ,øjH w;ßka ;kql 𝐻𝑁𝑂3 fukau c,Sh laIdr iu.o l%shdlr jdhqjla msglrk uQ,øjH / uQ,øjHh jkafka ? 

II. olajd we;s uQ,øjH w;ßka jeäu nyqrEm wdldr .Kkla idok uQ,øjHh jkafka? 

III. olajd we;s uQ,øjH w;ßka nyq,ju wï, jeis we;s lsßug odhl jk uQ,øjH ;=k jkafka? 

IV. WodiSk Tlaihsvhla yd WodiSk yhsv%hsvhla idok uQ,øjHh jkafka? 

V. m%N,;u wï,h iEoSug iyNd.s jk uQ,øjHh jkafka? 

VI. jdhqf.da,Sh Tlaiscka iuÕ l%shdlrk, c, jdIam iuÕ l%shd fkdlrk p;=ia;,Sh wKq jYfhka we;s uQ,øjHh jkafka?   

VII. 𝐴 kï uq,øjHh 𝐴2𝑂3 kï Tlaihsvhla idohs. 𝐴 idok by,u laf,drhsvh 𝐴𝐶𝑙3 fõ. 𝐴 wdka;ßl fõ kï 𝐴 jkafka? 

VIII. 𝐵 kï uq,øjHh 𝐵2𝑂3 kï Tlaihsvhla idohs. 𝐵 idok by,u laf,drhsvh 𝐵𝐶𝑙3 fõ. 𝐵 wdka;ßl fkdfõ kï 𝐵 

jkafka? 

IX. WKq idkaø 𝑁𝑎𝑂𝐻 iuÕ l%shlr Tlaiscka uqla; lrk uQ,øjHh jkafka? 

X. by; IX g wod< ;=,s; m%;sl%shdj ,shkak. 

 

13 𝐴 uQ,øjHh f,dayhla jk w;r øjdxlh 420 ℃ fõ. fuu uq,øjHh yd tys ixfhda. olajk m%;sl%shd j,g wod< my; 
igyfka 𝐴 isg 𝐼 olajd ix>gl j, i;H ixfÄ; ,shkak. fuys 𝐻 r;aj we;s úg ly meyeh fmkajk iqÿ meye;s >khls.   
 

𝐴 ……………………………. 

𝐵……………………………. 

𝐶……………………………. 

𝐷……………………………. 

𝐸……………………………. 

𝐹……………………………. 

𝐺……………………………. 

𝐻……………………………. 

𝐼……………………………. 
 
  

 II c,Sh ødjKhl mj;sk 𝐴2+ yd 𝐴𝑙3+ fjkalr y÷kd.ekSug mÍlaIdjla isÿlrk whqre ,shd ksÍlaIK o i|yka 
lrkak .  

𝑁𝑎𝑂𝐻(𝑎𝑞) 

𝐶 

𝐼 

𝑁𝑎𝑂𝐻(𝑎𝑞) 

𝐸 𝐹 

𝑁𝐻3(𝑎𝑞) 
𝑂𝐻−/𝐻2𝑆 

𝐴 

𝐵 

𝐷 

𝐺 

𝐻 

𝐻2𝑆𝑂4(𝑎𝑞) 

𝑁𝑎𝐻𝐶𝑂3(𝑎𝑞) 

r;a lsÍu  



 

               

 III 𝐴 f,dayfha jeo.;a ld¾ñl m%fhdack folla ,shkak. 

 

14. wdj¾;s;d j.=fõ uq,a uQ,øjH 20 ;=< msysá 𝐴 kï uQ,øjHh 𝐵 kï uQ,øjH iuÕ idok ixfhda.h 𝐶, c,h yuqfõ 
oaúOdlrKhg ,la fõ. fuu oaúOdlrKfhka ,efnk tla M,hla ;,Sh ;%sfldaKdldr jk w;r wfkla M,h fldaKsl fõ. 
;jo 𝐴 uQ,øjHh 𝐷 iuÕ idok ixfhda.h 𝐸, c,h yuqfõ wï,hla yd NIauhla idohs. 

a. 𝐴, 𝐵, 𝐷 úh yels uQ,øjH j, i;H ixfÄ; ,shkak. 

b. 𝐶 ixfhda.h, c,h yuqfõ oaúOdlrKfhka ,efnk M, fol ,shkak. 

c. by; II ys M, j,ska ;,Sh ;%sfldaKdldr M,fha, wekdhkfha iïm%hqla; jH qy w|skak. 

d. 𝐸 c,h yuqfõ isÿlrk m%;sl%shdj i|yd ;=,s; iólrKh ,shkak.  

 
 

 
 

 

  
 
 

 
 
 

15. 

.  

𝑋, 𝑌 yd 𝑍 f,day wvx.= ñY% f,dayfha ksheoshla my; m%;sl%shd fmkajhs.  𝑌 yd  𝑍 WNh.=KS ,laIK fmkajhs.  𝑌 f,dayh 

u.ska  𝑋 c,Sh whk ødjKh f,dayh njg m;a lrhs. 
I. ñY% f,dayh ;kql 𝐻𝑁𝑂3 ys iïmQ¾Kfhka øjKh jk w;r tu ødjKhg ;kql 𝐻𝐶𝑙 tl;= l, úg iqÿ 

wjlafIamhla ,eíks. fuu wjlafIamh WKq c,fha oshjk kuq;a 𝑁𝐻3 yS osh fkdfõ.  

II. by; (I) yS fmrKhg 𝐻+/𝐶𝑟𝑂4
2− oud 𝑁𝐻4𝐶𝑙/𝑁𝐻4𝑂𝐻 oeuq úg wjlafIamhla ,efí. fuu wjlafIamh ;kql 

𝐻𝑁𝑂3 osh lr ,efnk ødjKfhka fldgilg 𝐾𝑆𝐶𝑁 oeuq úg r;= mdg ødjKhla ,efí. wfkla fldgig 𝑁𝑎𝑂𝐻 
udOHfha 𝑁𝑎2𝑂2 oeuq úg ly mdg ødjKhla ,enqkS. 

III. by; (II) yS fmrKhg (𝑁𝐻4)2𝑆 fhÿ úg iqÿ wjlafIamhla ,enqkS.  
 a) 𝑋, 𝑌 yd 𝑍 f,day y÷kd.kak.  

 b) ñY% f,dayh ;kql 𝐻𝑁𝑂3 iuÕ olajk m%;sl%shd ,shkak.  

 c) by; (II) yS ish¨  m%;sl%shd i|yd ;=,s; iólrK ,shkak. 

 d) 𝑋, 𝑌 yd 𝑍 f,dayj,  ld¾ñl m%fhdackh ne.ska ,shkak.  


