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1. 𝐴 yd 𝐵 iïmQ¾Kfhka ñY% jk øj folls. øj l,dmfha 𝐴 yd 𝐵 yS ujq, Nd. 𝑋𝐴 yd 𝑋𝐵 fõ. 𝑇 WIaK;ajfhaoS 

fuu ødjKh Nd.sl wdijkfhka ,efnk wdi%;fha 𝐴 yd 𝐵 yS ujq, Nd. 𝑋𝐴
/ yd 𝑋𝐵

/  fõ. 𝐴 yd 𝐵 yS ix;Dma; 

jdIam mSvk ms<sfj,ska 𝑃𝐴
0 yd 𝑃𝐵

0 fõ.  

a. 
𝑋𝐴

/

𝑋𝐵
/ =

𝑃𝐴
0

𝑃𝐵
0 (

1

𝑋𝐵
− 1) nj fmkajkak.   

b. ødjKhl øj l,dmfha 𝐴 yd 𝐵 yS ujq, 𝑛𝐴 = 3 𝑚𝑜𝑙 yd 𝑛𝐵 = 3 𝑚𝑜𝑙  fõ. 398 𝐾 oS fuu ødjKh Nd.sl 
wdijkfhka ,efnk wdi%;h 398 𝐾 oS kej; wdijkhg ,la lrhs. 398 𝐾 oS 𝐴 yd 𝐵 yS ix;Dma; jdIam 
mSvk ms<sfj,ska 40 𝑘𝑃𝑎 yd 50 𝑘𝑃𝑎 fõ. fojk wdi%;fha 𝐴 yd 𝐵 ujq, wkqmd;h .Kkh lrkak.  

2.  
a. my; nkaOk Yla;Ska Ndú;d lr 𝐻𝐶𝑙 yS iïu; W;amdok tka;e,amsh .Kkh lrkak. 

𝐶𝑙 − 𝐶𝑙 = 243 𝑘𝐽 𝑚𝑜𝑙−1 

𝐻 − 𝐶𝑙 = 432 𝑘𝐽 𝑚𝑜𝑙−1 
𝐻 − 𝐻 = 436 𝑘𝐽 𝑚𝑜𝑙−1 
 

b. 𝑁𝐻3(𝑎𝑞) ødjKhl 25 𝑐𝑚3 la idkaøKh b;d by, 𝐻𝐶𝑙(𝑎𝑞) ødjKhl 25 𝑐𝑚3 la iuÕ l%shd l, úg 

WIaK;ajh by, hdu 0.7 ℃ úh. by; m%;sl%shdfõ tka;e,amsh −53.2 𝑘𝐽 𝑚𝑜𝑙−1 kï 𝑁𝐻3 ødjKfha 
idkaøKh fidhkak.   

c. by; b. ys 𝑁𝐻3 ødjKfhau 25 𝑐𝑚3 ne.ska idïm, ;=kla 0.1 𝑚𝑜𝑙 𝑑𝑚3 𝐻𝐶𝑙(𝑎𝑞) iuÕ wkqudmkh l, 

úg ìhqfrÜgq mdGdxl 31.25 𝑐𝑚3, 31.20 𝑐𝑚3 yd 31.50 𝑐𝑚3 úh.  
i. 𝑁𝐻3 ødjKfha idkaøKh fidhkak.  
ii. fuu idkaøKh, by; b. ys ,efnk w.h yd ii|d jvd ksjeros w.h fya;= olajñka f;drkak.   

  
d. fojk f,dal hqO iufha fn,aðhï k.rfha nia r: Odjkhg bkaOkhla f,i 𝑁𝐻3 Ndú;d lrk ,oS. 

my; ,nd oS we;s iïu; W;amdok tka;e,ams Ndú;d lr i|yka lr we;s m%;sl%shd i|yd tka;e,ams 
úm¾hdi fidhkak. 

ixfhda.h ∆𝐻𝑓
𝜙 

𝐶𝐻4(𝑔) −75 

𝐶𝑂2(𝑔) −393 

𝐻2𝑂(𝑙) −286 

𝑁𝐻3(𝑔) −46 
 

i. 𝑁𝐻3(𝑔) ys oyk tka;e,amsh fidhkak.  

ii. 𝐶𝐻4(𝑔) ys oyk tka;e,amsh fidhkak. 

iii. bkaOkhla f,i 𝑁𝐻3 Ndú;d lsÍfï jdishla yd wjdishla ne.ska ,shkak. 
 

 
 
 

3. wKql iq;%h 𝐶𝑛𝐻3𝑛 𝑂𝑚 jk 𝐴 keue;s jdhquh ldnksl ixfhda.fha 16 𝑐𝑚3 la Tlaiscka 60 𝑐𝑚3 iu. ñY%lr 

iafmdagkh lrk ,oS' ñY%Kh ldur WIaK;ajhg yd mSvkhg m;ajq miq jdhq mßudj 44 𝑐𝑚3 la úh' th 

c,Sh 𝐾𝑂𝐻 ;=,ska hejq miq b;srs jdhq mrsudj 12 𝑐𝑚3 la úh' 
a. 𝐴 keue;s jdhquh ixfhda.fha oykh i|yd ;=,s; iólrKh ,shkak' 
b. 𝐴 ys wKql iq;%h fidhkak' 
c. Tn fuysoS fhdod.;a kshuh l=ulao? 

 
jdhq ñY%Khl mrsudj wKqj Tlaiscka 20% la o yhsv%cka 50% la o khsg%cka 30% la o we;' 

d. jdhq ñY%Kfha uOHkHh idfmaCI wKql ialkaOh fidhkak' 
e. ñY%Kfha 1 𝑚𝑜𝑙 la ;=, wvx.= jk 𝑁2 ujq, m%udKh fidhkak' 

f. uqΩ¿ mSvkh 1 × 105 𝑃𝑎 kï 27 ℃ oS ñY%Kh ;=, we;s Tlaiscka j, >k;ajh fidhkak' 

g. 27 ℃  os yd 1 × 105 𝑃𝑎 mSvkfhaos ñY%Kfha >k;ajh fidhkak' 
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4.   
 
 
 
 
 
 
 
 

a. 𝐹𝑒2+/ 𝐹𝑒3+ yS iuu; bf,lafg%dav úNjh uekSug Ndú;d lrk by; wegjqu iïmQ¾Kfhka kï 
lrkak.  

b. 𝐹𝑒2+/ 𝐹𝑒3+ yd yhsv%cka yS iïu; bf,lafg%dav úNj +0.77 𝑉 yd 0.0 𝑉 fõ. my; tajd ,shkak.  
i. fldaIfha Ok w.%h  
ii. ndysr mßm:fha bf,lafg%dak .,k osYdj  
iii. fldaIfha kduh  
iv. fldaIfha úoahq;a .dul n,h   

 

c. yhsv%cka bf,lafg%davfha úNjh 0.0 𝑉 g jvd jeälr .ekSug l%u folla fokak. 

 
 

5.  
a. 𝑃𝑡 bf,lafg%dav folla iys; úoahq;a úÉfþok fldaIhl we;s c,Sh 𝐴𝑔𝑁𝑂3 øjKhla ;=<ska ksh; 

úoahq;a m%udKhla hejq úg lef;davfha 𝐴𝑔, 1.44 𝑔  la ;ekam;a fõ.  
by; úoahq;a úÉfþok fldaIh Ndú;d fldg, by; ksh; úoahq;a m%udKhu, c,Sh 𝑋𝐶𝑙3 ødjKhla ;=<ska 
hejq úg lef;davfha 𝑋, 0.12 𝑔 la ;ekam;a fõ. 𝑋 f,dayfhyS ujq,sl ialkaOh fidhkak.  
 

b. f,dayuh øjHla u; fl%dañhï wdf,am lsßfïoS isÿjk my; l%shdj i,lkak. 

𝐶𝑟2𝑂7(𝑎𝑞)
2− + 𝑒 + 𝐻(𝑎𝑞)

+ → 𝐶𝑟(𝑠) + 𝐻2𝑂(𝑙) 

i. by; m%;sl%shdj ;=,s; lrkak. 
ii. mDIaG j¾.M,h 0.25 𝑚2 jk ;yvqjl 1 × 10−2 𝑚𝑚 >klñka hq;=j fl%dañhï wdf,am lsßug 

𝐶𝑟2𝑂7(𝑎𝑞)
2−  ødjKhla ;=,ska 25 𝐴 la fldmuK ld,hla heúh hq;=o?  

iii. fuu ødjKfha mßudj 100 𝑐𝑚3 kï, by; l%shdj iïmQ¾K lsÍug ødjKfha wju 𝐶𝑟2𝑂7(𝑎𝑞)
2−   

idkaøkh .Kkh lrkak.  

fl%dañhï >k;ajh 7.18 𝑔 𝑐𝑚−3      𝐶𝑟 − 52    1𝐹 = 96500 𝐶 
 

 
6. my; oS we;s tka;e,ams úm¾hdi i|yd ;=,s; iólrK ,shkak. 

a. fn%daóka yS iïu; bf,lafg%dak ,nd .ekSfï tka;e,amsh −330 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

b. 𝑁𝑎𝐶𝑙(𝑠) yS iïu; W;amdok tka;e,amsh −440 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

c. 𝐶17𝐻35𝐶𝑂𝑂𝐻(𝑙) yS iïu; oyk tka;e,amsh −1240 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

d. 𝐶𝑎 yS m<uq yd fojk whkSlrK Yla;Ska ms<sfj,ska 442 𝑘𝐽 𝑚𝑜𝑙−1 yd 1212 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

e. 𝐶𝑎 yS ;+lrK tka;e,amsh 273 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  
f. 𝐶𝑎𝐵𝑟2(𝑠) yS oe,sia tka;e,amsh −2160 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

g. fn%daóka yS nkaOk ú>gk tka;e,amsh 195 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  
h. fn%daóka yS jdIamSlrK tka;e,amsh 15 𝑘𝐽 𝑚𝑜𝑙−1 fõ. 

 
i. by; o;a; Wmfhda.S lrf.k 𝐶𝑎𝐵𝑟2(𝑠) yS iïu; W;amdok tka;e,amsh .Kkh lrkak. 

ii. 𝐶𝑙2(𝑔) + 𝐶𝑎𝐵𝑟2(𝑠) − −→ 𝐶𝑎𝐶𝑙2(𝑠) + 𝐵𝑟2(𝑙) m%;sl%shdfõ tka;e,ams úm¾hdih .Kkh lrkak. 
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