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wdo¾Y m%Yafkda;a;r

                        tallh 06 -  ;dm ridhkfha uQ,sl ixl,am

nyqjrK m%Yak

1' fN!;sl úm¾hdihla fkd jkafka ñka l=ula o@
^1& W!¾Oj md;kh ^2& ú,Sk ùu
^3& m%;sW!¾èj md;kh ^4& Tlaiscka yd yhsv%ckaj,ska c,h iE§u
^5& ix>kSNjkh

2' W!¾Oj md;kh hkq"
^1& >khla øj njg m;a ùu ^2& øjhla jdIam njg m;a ùu
^3& >khla jdIam njg m;a ùu ^4& øjhla >k njg m;a ùu
^5& jdIamhla øj njg m;a ùu

3' ú,Sk ùu hkqfjka woyia jkafka"
^1& >khla øj njg m;a ùu ^2& >khla jdIam njg m;a ùu
^3& øjhla >k njg m;a ùu ^4& øjhla >k njg m;a ùu
^5& jdIamhla øj njg m;a ùu

4' ;dm wjfYdaIK l%shdjla jkafka ñka l=ula o@
^1& NaOH c,fha Èh lsÍu
^2& idkaø HCl j,g c,h tl;= lsÍu
^3& úkdlsßj,g c,h tl;= lsÍu
^4& w¿yqkqj,g c,h tl;= lsÍu
^5& hQßhd c,fha Èh lsÍu'

5' tal,s; moaO;shl ,laIKhla jkafka"

^1& mßirh iu. Yla;sh iy mod¾:h yqjudre ùu
^2& mßirh iu. Yla;sh muKla yqjudre ùu
^3& mßirh iu. mod¾:h muKla yqjudre ùu
^4& uq¿ úYajh u we;=<;a ùu
^5& mßirh iu. Yla;sh iy mod¾:h yqjudre fkd ùu

6' tal,s; moaO;shlg jvd;a wdikak WodyrKhla jkafka ñka l=ula o@
^1& WKq j;=r fnda;,hla ^2& úÿ,s nqnq<
^3& ud¿ gexlsh ^4& mSvk Wÿk
^5& iajdNdúl c,dYhla

7' WIaK;ajh -10 OC j, we;s whsia 200 g la whsia njg m;a ùfï § wjfYdaIKh lrk ;dm
m%udKh kJ j,ska fldmuK o@  ^whsiaj, ;dm Odß;dj 2'06 J g OC-1&

^1&  2060 ^2&  20'6 ^3&  2'06 ^4&  2120 ^5&  4'12

8' NaOH iy HCl w;r m%;sl%shd ;dmh -57 kJ mol-1 fõ kï idkaøKh 2 mol dm-3 jk
HCl ødjKhl 100 cm3 iu. NaOH  8 g  la iu. m%;sl%shd l< úg ksoyia jk ;dm
m%udKh kJ j,ska fldmuK o@  ^idfmalaI mrudKql ialkaO H=1, O=10, Na=23&
^1& -57 ^2& -5'7 ^3& -114
^4& 11'4 ^5& by; lsisjla fkdfõ'
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9' CaCO
3
  1 kg j, WIaK;ajh 30 OC jk w;r tys úfhdack WIaK;ajh 900 OC fõ'  fuu

CaCO
3 
m%udKh úfhdackh ùfï WIaK;ajhg f.k taug wjYH ;dm m%udKh kJ j,ska

fldmuK o@ ^CaCO
3 
j, úYsIag ;dm Odß;dj 0'9 J g-1C-1 fõ'&

^1& 7'82 ^2& 783 ^3& 78'3 ^4& 7830 ^5& 78300

10' wuqøjH folla ñY% fldg isÿ lrk ld¾ñl ksIamdokhl § ñY%Kfha WIaK;ajh by<
hEu isÿ fõ' fuhg fya;=j jkafka"

1' wuqøjH tlsfkl ñY% lsÍfï § isÿ jk wKqj, tlsfkl .eàï h'

2' m%;sl%shdj ;dm odhl m%;sl%shdjla ùu'

3' m%;sl%shdj ;dm wjfYdaIl ùu'

4' W;afm%arl Ndú; lsÍu ksid h'

5' moaO;sh" újD; moaO;shla ùu h'

11' øj yhsfv%daldnk bkaOkhlska Odjkh jk r: jdykhl ls'ó' 100 Odjkh i|yd
bkaOk ls'.%Eï 10 wjYH fõ' fuu ÿr or bkaOk f,i Ndú; lr r:h Odjkh l<fyd;a
wjYH jk orj, ialkaOh jkafka@

1' ls'.%Eï  10 ls'

2' ls'.%Eï 10 g jvd wvq ialkaOhls'

3' ls'.%Eï 100 ls'

4' ls'.%Eï 10 g jvd jeä ialkaOhls'

5' ksYaÑ; j mejish fkdyel'

12' ixfhda.hl ksh; ialkaOhla tl u fõ.fhka r;a lrk úg øjdxlfha § øj ùug .;
jk ld,hg jvd jeä ld,hla tu ialkaOh u ;dmdxlfha § yqud,h ùug .; fõ'

1' ixfhda.fha >kfhys ;dm Odß;dj" øjfha ;dm Odß;djg jvd wvq ùu'

2' jdIAmSlrKfha .=ma; ;dmh ú,hkfha .=ma; ;dmhg jvd jeä w.hla ùu'

3' jdIamSlrKh" ú,hkg jvd jeä WIaK;ajhl § isÿ ùu'

4' yqud,h jdhqjla ùu'

5' øjfha >k;ajh >kfha >k;ajhg jvd wvq w.hla ùu'

13' A
2
(g) + B

2
(g)   2AB(g) + 90 kcal

hk moaO;sh iïnkaOfhka my; i|yka ljr ksÍlaIKh ksjerÈ o@

1' th ;dmodhl m%;sl%shdjls'

2' WIAK;ajh jeä lsÍfuka m%;sl%shdfõ YS>%;dj jeä fõ'

3' m%;sl%shdjl fN!;sl wjia:dj fjkia lsÍfuka uqla; jk ;dm m%udKh fjkia
l< yels h'

4' A
2
(g) yd B

2
(g) ys idkaøKh jeä lsÍu m%;sl%shdfõ Ys>%;dj flfrys n, fkd mdhs'

5' by; lsisjla fkdfõ'

14' my; m%;sl%shd w;=ßka ;dm odhl m%;sl%shdjla fkd jkafka"

1' fmÜ%,a oykh

2' hqßhd c,hg tla lsÍu'

3' fidaähï lene,a,la c,hg tl;= lsÍu'

4' fmdgEishï yhsâfrdlaihsâ ødjKhla c,Sh yhsâfrdlaf,daßla wï,h iu. ñY% lsÍu'

5' >k fidaähï yhsâfrdlaihsâ c,h iu. ñY% lsÍu'
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15' moaO;shla u.ska wjg mßirh u; 4'8 J m%udKhl ld¾hh isÿ lrk w;r u 18'4 J
m%udKhl ;dm Yla;s m%udKhla uqla; lrkq ,nhs' moaO;sfha ΔE  jkqfha"

1' +23.2 J 2'  -18.4 J 3'  -23.3 J

4' +4.8 J 5'  0 J

16' moaO;shla u; 150 J m%udKhl ld¾h m%udKhla wjg mßirh u.ska isÿ lrk úg

moaO;sfha ΔE=100 J  w.h ùug moaO;sfha isÿ úh hq;= ;dm Yla;s fjki jkqfha"

1' +100 J 2'  -50 J 3'  -150 J

4' +250 J 5'  -100 J

17' my; fok ,o m%;sl%shdj i|yd m%;sl%shd ;dmh jkqfha -72 kJ kï HCl tl ujq,hla ^1
mol& ksIamdokfha oS uqla; jk ;dm m%udKh jkqfha"

2 2H (g)+Cl (g) 2HCl(g)

1' +144 kJ 2'  -144 kJ 3'  +36 kJ

4' +72 kJ 5'  -36 kJ

18'  my; fok ,o m%;sl%shdj isÿ lsÍfï oS isÿ jk ;dm fjki -760 kJ fõ' >k wjia:dfõ
mj;sk 0'5 g m%udKhl S iïmQ¾Kfhka SO

3
(g) mßj¾;kh lsÍfu oS isÿ jk ;dm fjki

^S=32&

2 32S(g)+3O 2SO (g)

1' -59 kJ 2'  +5.9 kJ 3'  -760 kJ

4' -5.9 kJ 5'  +59  kJ

19'  my; m%;sl%shdj i|yd m%;sl%shd ;dmhka ms<sfj<ska +128 kJ yd -393.5  kJ fõ'

 
3 2

2 2

CH OH(l) CO(g)+2H (g)  +128 kJ

2CO(g) +O ( ) 2CO g)   -393.5 kJg





by; m%;sl%shd weiqfrka CH
3
OH  1 mol la mQ¾K f,i CO

2
 njg mßj¾;kfha oS isÿ jk

;dm úm¾hdih'

1' +128 kJ 2'  -93.5 kJ 3'  -68.75 kJ

4' -265.5 kJ 5'  +265.5  kJ

20' my; i|yka wjia:dj,ska ljrl oS moaO;Skays Yla;sh iEu úg u jeä ùu isÿ fõ o@

1' moaO;sfha Yla;sh ydks fjñka mßirh u; ld¾hhla isÿ ùu'

2' moaO;sfha Yla;sh ,nd .ksñka mßirh u; ld¾hhla isÿ lsÍu'

3' moaO;sfha Yla;sh ,nd .ksñka mßir moaO;sh u; ld¾hhla isÿ lrk úg'

4' mßirh u.ska moaO;sh u; ld¾hhla isÿ lrk úg'

5'  by; lsisjla fkdfõ'
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21'  ;dm odhl m%;sl%shdjla i|yd WodyrKhla jkqfha"
1' >k whsia øj c,h njg m;a ùu'
2' yqud,h >kSNjkh ù øj c,h ùu'
3' c,h yqud,h njg m;a ùu'
4' >k fidaähï yhsfv%dlaihsâ c,fha osh ùu'
5' by; lsisjla fkdfõ'

22'  my; m%;sl%shdj i|yd m%ldYh jkqfha"

2A B

1'    d A d B

dt dt




2'     2d A d B

dt dt




          3'     2d A d B

dt dt




4'
   1

2

d A d B

dt dt
  5'  

   1

2

d A d B

dt dt


23'  my; m%;sl%shdfõ 2 mol dm-3 la jQ wdrïNl A idkaøKh úkdä 30 la ;=< 50] m%udKhla
njg mßj¾;kh úh' B ksIamdokh úfï YS>%;dj fldmuK o@

2A B

1' 0'03 -3 -1mol dm min 2'  -0'03 -3 -1mol dm min 3'  -0'06 -3 -1mol dm min

4' 0'06 -3 -1mol dm min 5'  1 -3 -1mol dm min

24'  fyd|ska wdjrKh lrk ,o n÷kla ;=< H
2
(g) yd Cl

2
(g) w;r isÿ jk m%;sl%shdjla i|yd

i;H jkafka"
1' m%;sl%shd YS>%;dj ld,h iu. by< hhs'
2' m%;sl%shdfõ YS>%;dj ld,h;a iu. wvq fõ'
3' m%;sl%shdfõ YS>%;dj ksh; w.hls'
4' WIaK;ajh u; YSS>%;dj r|d fkdmj;S'
5' il%Shk Yla;sh WIaK;ajh u; r|d mj;S'

25'  W;afm%arl iïnkaOfhka i;H fkd jkqfha"
1' m%;sl%shdfõ wjidk idkaøKh flfrys n,mEula we;s fkd lrhs'
2' m%;sls%hdfõ YS>%;dj by< ouhs'
3' b;d l=vd m%udKhla wjYH fõ'
4' W;afm%arlhl .=K ld,h;a iu. fjkia ùula isÿ fkdfõ'
5' m%;sl%shdfõ il%shk Yla;sh fjkia lrhs'

26'  m%;sl%shdjl il%shk Yla;sh r|d mj;skqfha"
1' WIaK;ajh 2'  m%;sl%shl idkaøKh
3'  m%;sl%shlj, fN!;sl ;;aajhka 4'  m%;sls%hdfõ hdka;%Kh
5'  by; lsisjla fkdfõ'

27' my; ljrla u.ska H
2
 yd Cl

2
 w;r m%;sl%shdfõ YS>%;dj by< oeñh yels o@

1' m%;sl%shl l=àrfha yevh'
2' wvq mßudjla Ndú;d lsÍu u.ska
3' úYd, m%;sl%shl l=àrh ;=< m%;sl%shdj isÿ lsÍu'
4' jeä ld,hla m%;sl%shdj isÿ lsÍu u.ska'
5' by; lsisjla fkdfõ'
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 jHqy.; rpkd m%Yak

1&' (a) my; i|yka mo y÷kajkak'

(i) moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) mßirh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) udhsu
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iv) újD; moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(v) ixjD; moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(vi) tal,s; moaO;sh
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(b) (i) mod¾;fha m%Odk wjia:d ;=k w;r isÿ úh yels m%Odk wjia:d úm¾hdi 6
olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) by; i|yka úm¾hdi w;r iïnkaO;dj olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) >khla jdIam njg m;a ùfï § wKql uÜgfï isÿ jk fjkia ùu úia;r
lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iv) øjHhla >k njg m;a ùfï § wKql uÜgfï isÿ jk fjkia ùu úia;r
lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2&' (a) (i) ;dmodhl iy ;dm wjfYdaIl m%;sl%shdj, fjki olajkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) by; m%;sl%shd j¾. fol i|yd Yla;s igyka w¢kak'
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(b) my; i|yka m%;sl%shd" ;dm odhl o ;dm wjfYdaIl o hkak bÈßfhka olajkak'
(i) whsia Èh ùu ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
(ii) c,h ñ£u ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
(iii) .aÆfldaia c,fha Èh ùu ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
(iv) CaCO

3 
úfhdackh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(v) óf;aka jdhqj oykh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3&' CaCO

3 
(s) u.ska CaO(s) ksIamdokh i|yd Ndú; lrk wegjqula my; olajd we;'

fuu Odrd W!IAulfha my; fl<jr 900 oC mj;sk w;r" by< fl<jr 200 oC muK
r|jd we;' by<ska CaCO

3 
(s) we;=<a lrk w;r" th Odrd W!IAulh ;=< § CaO(s) njg

m;a fõ' tu l%shdj,ska my; m%;sl%shdfjka olajd we;'

3 2CaCO (s) CaO(s)+CO (g)

m%;sl%shd ;dmh = + 177.8 kJ

(a) CaCO
3
 fuÜßla fgdka tlla ̂ 1000 kg& mehla ;=< CaO(s) njg mßj¾;kh isÿ lrk

l=vd m%udKfha l¾udka;Yd,djla ;=< ksIamdokh lrk CaO ialkaOh .Kkh
lrkak'

CaCO
3 
ujq,sl ialkaOh } 100.09 g/mol

CaO
  
ujq,sl ialkaOh } 56.08 g/mol

CO
2 
 ujq,sl ialkaOh } 44.01 g/mol

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 (b)CaO ksIamdokh i|yd wod< jk m%;sl%shdj isÿ jk WIaK;ajh 900 oC kï" CaCO
3

fuÜßla fgdka tlla 900 oC olajd WIaK;ajh by< oeóug wjYH ;dm m%udKh
fldmuK o@

CaCO
3 
ys ;dm Odß;dj } 0.9 J/g oC

wdrïNl WIaK;ajh } 30 oC
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) CaCO
3
 fgdka tlla CaO(s) njg m;a lsÍu i|yd ,nd Èh hq;= iuia; ;dmh

fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

WKqiqï jdhqj 900 oC

CaCO
3 
(s)

200 oC

CaO(s)
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(d) fuu l¾udka; Yd,dj i|yd ;dm Yla;sh ,nd .ekSug Ndú; lrk øj bkaOk oykh
ùfï § bkaOk tla .%Euhla u.ska 56'0 kJ ksIamdokh lrhs' ^Yla;sh&
(i) fuu l¾udka; Yd,dj i|yd tla mehla ;< wjYH øj bkaOk m%udKh'
(ii) fuu mßj¾;kfha ld¾hlaIu;dj 80] kï wmf;a hk ;dm m%udKh fldmuK

o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4&' ksjila ;ekSug n,dfmdfrd;a;= jk Tn m%foaYfha ld¾ñlfhla CaO(s) Ndú; fldg
Ca(OH)

2
(s) ksIamdokh lrhs' ta i|yd wod< jk m%;sl%shdj my; ±lafõ'

2 2CaO(s)+H O(l) Ca(OH) (s)

m%;sl%shd ;dmh } - 64'9 kJ
(a) ksji ;ekSu i|yd Ca(OH)

2
(s) 500 kg   muK wjYH njg ld¾ñlhd úiska weia;fïka;=

fldg we;' fï i|yd Ndú; l< hq;= CaO ialkaOh fldmuK o@
CaO(s) = 56.08 g/mol
H

2
O(l) = 18.00 g/mol

Ca(OH)
2
 (s) = 74.08 g/mol

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(b) Ca(OH)
2
 (s) ksIamdokh lsÍfï § ksmofjk ;dmh wjg mßirhg ydks fkdfõ kï"

i. Ca(OH)
2
 (s)  500 kg  ksIamdokh ùfï § úfudapkh jk ;dm m%udKh fldmuK o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. wjidkfha Ca(OH)
2
 ys Wmßu WIaK;ajh ljr w.hla úh hq;= o@

Ca(OH)
2
 ys ;dm Odß;dj } 1.19 J/g

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) fuu ksIamdokh isÿ lsÍfï § Tn úiska ld¾ñlhdg l=uk wdldrfhka wk;=rej,ska
wdrlaId ùug Wmfoia ,nd Èh hq;= o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5&' iajdNdúl j ,nd .kakd t;fkda,a ^C
2
H

5
OH& Ndú; fldg C

2
H

4
(g) jdhqj we¨ñkd

^Al
2
O

3
& W;afm%arlh yuqfõ isÿ l<  yel' Tng tu m%;sl%shdj fhdod .ksñka l¾udka;hla

wdrïN lsÍug wjYHj we;'
C

2
H

5
OH(g)   C

2
H

4
(g) + H

2
O(g)

my; wegjqu 500 K ys§ ld,h;a iu. mSvk fjki fiùug isÿ lrk ,o mÍlaIKhl
§ my; m%;sM,hka ,enqKs'

t   mSvkh
0 250
10 265
20 280
30 295
40 310
50 325
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(a) fuu m%;sM,hka ld,hg tÈßj mSvkh my; f,i m%ia;dr .; lrkak'

(b) i. C
2
H

5
OH(g) jeh ùu i|yd fõ.h .Kkh lrkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. C
2
H

4
(g) ksIamdokh jk fõ.h iy C

2
H

5
OH jeh ùfï fõ.h iudk nj

fmkajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) Al
2
O

3
 we¨ñkd fkdue;sj fuu m%;sl%shd isÿ lsÍu i|yd WIaK;ajh b;d by< w.hlg

r;a l< hq;= h" kuq;a Al
2
O

3 
 yuqfõ 1000 oC muK WIaK;ajhlg r;a l< úg

m%;sl%shdfõ fõ.h ie,lsh hq;= m%udKhlska wvq úh' thg fya;=j l=ula úh yels o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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rpkd m%Yak

^1& YsIHfhl= úiska isÿ l< mÍlaIKhla my; oelafõ'
le,ß ógrhl  frðf*daï fldamamhlg 2'0 mol dm-3 HCl wï, ødjKhlska 50 cm3

f.k  tys  WIaK;ajh  ñkqï  l<  úg th 30 0C úh'  ;j;a frðf*daï fldamamhlg
2'0 mol dm-3 NaOH  50 cm3 f.k WIaK;ajh ñkqï l< úg th 28 0C úh'  miqj ødjK
fol ñY% lr fyd¢ka l,;d wjidk WIaK;ajh ñkqï l< úg th 49 0C úh'
(i) c,fha úYsIag ;dm Odß;dj 4'2 J g-1c-1 c,fha >k;ajh 1 g cm-3 kï fuys § HCl

iy NaOH w;r m%;sl%shdfõ ;dm m%udKh J j,ska .Kkh lrkak'
(ii) fuu .Kkh lsÍfï § isÿ l< Wml,amk folla i|yka lrkak'
(iii) frðf*daï fldamam fhdod .ekSfï jdish l=ula o@

^2& jHdmdßlfhla yqkq .,aj,ska ms,siaiQ yqkq ksmoùug ie,iqï lrhs'  tys § idïm%odhsl
l%uh jkafka bkaOk f,i or fhdod f.k yqk q.,a ms,siaiSuhs'  fuhg jvd ,dNodhS
iy ld¾hlaIu l%uhla f,i bkaOkh jYfhka ãi,a fhdod .ekSug Tyq l,amkd
lrhs'
(i) Tnf.ka Tyq ta i|yd Woõ b,a¨fõ kï l=uk bkaOkh jvd iqÿiq oehs fidhk

wdldrh úia;r lrkak'
(ii) jvd mßir ys;ldó bkaOkh f;dard .kafka flfia o@

----------------------------------------------------------------------------------------------

nyqjrK - ^ms<s;=re&

1' ms<s;=r 4

2' ms<s;=r 3

3' ms<s;=r 1

4' ms<s;=r 5

5' ms<s;=r 5

6' ms<s;=r 1

7' ms<s;=r 5

8' ms<s;=r 4

  NaOH     +     HCl       NaCl + H
2
O

      1 mol            1 mol      -57 kJ

  1

8g

40 molg        
2

100
1000

                    = 0.2 mol

     0.2 mol           0.2 mol    
57

0.2
1




       = 11.4 kJ

9' ms<s;=r 2

 wjYH ;dm m%udKh  =  ialkaOh « úYsIag ;dm Odß;dj « WIaK;aj fjki
          =  1000 g x 0.9  Jg-1C-1 x 870 0C
          =  783000 J

 =  783 kJ
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10' ms<s;=r 2 11'   ms<s;=r 4 12'  ms<s;=r

13'   ms<s;=r 2 $3 14'   ms<s;=r 2 15'  ms<s;=r 3

16'   ms<s;=r 2 17'   ms<s;=r 5 18'  ms<s;=r 4

19'   ms<s;=r 4 20'   ms<s;=r 4 21'  ms<s;=r 2$4

22'   ms<s;=r 2 23'   ms<s;=r 1 24'  ms<s;=r 2

25'   ms<s;=r 4 26'    ms<s;=r 4 27'  ms<s;=r 5

jHqy.; rpkd - ^ms<s;=re&

1&' (a) (i) moaO;sh - úYajfhka wOHhkh i|yd f;dard.;a fldgi $ øjH

(ii) mßirh - wOHhkh i|yd f;dard .;a fldgi yer úYajfha
fiiq ish,a,

(iii) udhsu - moaO;sh yd mßirh fjka lrk udhsï

(iv) újD; moaO;sh - moaO;sh iy mßirh w;r mod¾:h iy Yla;sh
yqjudre úh yelshs'

(v) ixjD; moaO;sh - moaO;sh iy mßir w;r udhsu yryd Yla;sh yqjudre
jk w;r mod¾:h yqjudre fkdfõ'

(vi) tal,s; moaO;sh - udhsu yryd mod¾:h fyda Yla;sh yqjudre fkdfõ'

(a) (i) jdIamSlrKh" >kSNjkh" ú,hkh" ysudhkh" m%;sW!¾Oj md;kh"
W!¾Oj md;kh

(ii) 
jdIamSlrKh

>kSNjkh
øj jdhq


ú,hkh

ysudhkh
> k øj


       W!¾Ojm;kh       

>k   jdIam ^jdhq &

(iii) >khl wxY= l%udkql+, j <`.ska weisÍ we;'  jdIam njg m;a jk úg fuu
l%udkql+, ieleiau ì| jeà wexY= ksoyfia p,kh fjhs'

(iv) øjhl wxY= ;rula <`.ska l=vd m%foaYj,g talrdYS ù mj;S'  tys  ks;H
l%udkql+, ieleiaula ke;'  >khla njg m;a jk úg wxY= ;j;a <xù
l%udkql+, ieleiaula we;s lr .kS'

2&' (a) (i) ;dm odhl m%;sl%shdj, È m%;sl%shdj isÿ jk úg mßirhg ;dmh msg lrhs'

;dm wjfYdaIl m%;sl%shdj, È m%;sl%shdj isÿ jk úg mßirfhka ;dmh Wrd .kS'
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(ii) Yla;sh Yla;sh

m%;sl%shd M,

         M, m%;sl%shd

        ;dm odhl     ;dm wjfYdaIl

(b) (i) ;dm wjfYdaIl

(ii) ;dm odhl
(iii) ;dm wjfYdaIl
(iv) ;dm wjfYdaIl
(v) ;dm odhl

(3) a. 3(s) (s) 2(g)CaCO CaO CO

 

CaCO mol   =   
1000 1000

100
g



CaCO mol   =   
1000 1000

mol
100



CaO ialkaOh   =   
1000 1000

56
100

 
  

b. Q    mc θ  

         =   (10001000)g   0.9870 0C

         =   783 MJ

c. iuia: ;dmh   =  m%;sl%shd ;dmh + r;a lsÍu i|yd wjYH ;dmh

=  -1
3(CaCO  +177.8 KJ mol ) 783 MJ  j, ujq, .Kk

=  
1000 1000

 +177.8 KJ 783 MJ
100

 
  

 

=  1778 MJ + 783 MJ

=  2561 MJ

d. (i) -1

2561 1000

56 KJg


 KJ =  45732 g  =  45 kg

(ii) 80] m%udKh   =   2561 MJ

wmf;a hk m%udKh   =   640 MJ

>

>

>

>

>

>
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(4) a. 2CaOH  ujq, .Kk   =

CaO ialkaOh   =   -1

500 1000
g

78 mol


  =   358 kg

b. (i) -1

500 1000
g -64.9 KJ  =  416 MJ

78 gmol




(ii) Q    mc θ  

 41610001000 J  =   500   1000 g   1.197 θ /S

 Q     
416 1000 1000J

1.19 500 1000

 

 
  =  699 0C

mßir WIaK;ajh 30 0C kï  =  729 0C

c. mßir WIaK;ajhg 2CaOH   meñfKk f;la isg th Ndú; lsÍu

rpkd - ^ms<s;=re&

^1& (i) m%;sl%shd ;dmh = 
ñY%Kfha 
ialkaOh  x 

     ñY%Kfha 
úYsIaG ;dm Odß;dj  x WIaK;aj fjki

ialkaOh = >k;ajh x mßudj

=  1 g 3cm 100 3cm

 ialkaOh =  100 g

wdrïNl WIaK;ajh = 
28 30

2


 = 29 0C

m%;sl%shd ;dmh =   100 g x 4.2 Jg-1C-1 x 2 0C

=   8400 J

(ii) Ndú; l< HCl ujq, = 
2

50
1000

   = 0.100

  HCl ujq, 1 lska ksoyia jk ;dmh =  
8400

1
0.1


=  84000 Jmol-1

=  -184 kJ mol

(iii) Wml,amk 2
1' ødjKfha úYsIag ;dm Odß;dj c,fha úYsIag ;dm Odß;djg iudk fõ'
2' ødjKfha >k;ajh iy c,fha >k;ajh iudk fõ'
3' mßirhg ;dmh ydks fkdfõ'

(iv) frðf*daï yryd isÿ jk ;dm ydksh wvq ùu'
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^2& (i) )  tl iudk yqkq .,a ialkaO folla imhd .kak

)  tl iudk újD; moaO;s 2 la ;=<g by; yqkq.,a fjk fjk u .kak'

)  fuu moaO;s fol fjk fjk u or iy ãi,a fhdod f.k ms,siaiSug ie,iqï
   lrkak'

)  ,efnk ms,siaiQ yqkq m%udKh o tl iudkoehs mÍlaId lrkak'

)  or iy ãi,aj,g jeh jk uqo, .Kkh lrkak'

(ii) by; § msg jk CO
2
 tl;= lr ialkaO .Kkh lr.kak'  wvq CO

2 
m%udKhla

úfudapkh jkqfha jvd;a mßir ys;ldó bkaOkfhks'


