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❊   wdj¾;s;d j.=jla 20 jeks msgqfjys imhd we;' 

 ❊   .Kl hka;% Ndú;hg bv fokq fkd,efí'  

 ❊   id¾j;% jdhq ksh;h" R  = 8.314 J K−1mol−1  

 ❊   wej.dâfrda ksh;h" NA  = 6.022 ×  1023mol−1  

 ❊   fuu m%Yak m;%hg ms<s;=re iemhSfï § we,alhsv ldKav ixCIsma; wdldrhlska ksrEmKh l< yels h' 
 

                     H
|

     
H
|
 

 WodyrKh (   H − C − C − ldKavh  CH3 CH2 − f,i ±laúh yels h' 

             |
H

     
|
H
 

 

 A  fldgi - jHqy.; rpkd ^msgq 02-10& 

❊   ish¨u m%Yak j,g fuu m%Yak m;%fha u ms<s;=re imhkak'  
❊   Tfí ms<s;=re tla tla m%Yakhg bv i,id we;s ;ekaj, ,súh hq;= h' fï bv m%udKh ms<s;=re ,sùug m%udKj;a 

njo §¾> ms<s;=re n,dfmdfrd;a;= fkdjk njo i,lkak'  
 

 B  fldgi iy C  fldgia - rpkd ^msgq 11-19& 

❊   tla tla fldgiska m%Yak fol ne.ska f;dard .ksñka m%Yak y;rlg ms<s;=re imhkak' fï i`oyd imhkq ,nk 
lvodis Ndú; lrkak'  

❊   iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika jQ miq A, B iy C fldgia ;=kg ms<s;=re A fldgi uq,ska ;sfnk 
mßÈ tla ms<s;=re m;%hla jk fia wuqKd úNd. Yd,dêm;sg Ndr fokak' 

 

mÍlaIljrekaf.a m%fhdackh i|yd mu‚ 
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1.  

(a) my; oelafjk m%Yak j,g ms<s;=re ;s;a bß u; ,shkak. 

(i) my; oelafjk lafjdkagï wxl l=,l I, II iy III w;=frka, mrudKql ldlaIslhla ………………… 

úia;r lsßu i|yd ms<s.; fkdyelafla l=ulao? 

(I) n = 2    l = 1  ml = −1     (II) n =3  l = 1 ml = +2 (III) n = 4  l = 3 m1 = −3 

(ii) Na+, K+ iy Ca2+ whk ;=k w;=frka, úYd,u whksl wrh we;af;a l=ulgo?  ………………… 

(iii) Li
+
,Na+,Mg2+hk legdhk ;=k w;=frka wvqu O%eùlrK n,h we;af;a l=ulgo?  ………………… 

(iv) Li, Be iy B hk uQ,øjH ;=k w;=frka wvqu fojk whkSlrK Yla;sh we;af;a  ………………… 

l=ulgo?  

(v) Li, C iy Na hk uQ,øjH ;=k w;=frka bf,lafg%dak ,nd .ekSfï Yla;sh i|yd ………………… 

jeäu iDK w.h we;af;a l=ulgo? 

(vi) CH3OH,CH3CH2OH iy CH3CH2CH2OH hk ixfhda. ;=k w;=frka m%n,;u ………………… 

wka;¾ wKql n, we;af;a l=ulgo? 

(,l=Kq 24 hs) 

(b)  

(i) FBrO3 wKqj i|yd jvd;au ms<s.; yels ¨úia ;s;a bß jHqyh w|skak. 

 

 

 

 

(ii) by; (i) ys w|sk ,o jHqyfha (I) uOH mrudKqj jgd yevh (II) uOH mrudKqfõ TlaislrK wxlh 

fokak. 

(I) ………………………………(yevh)     (II) ………………………… (TlaislrK wxlh) 

 

(iii) SO3 iy O3 w;r m%;sls%hdfjka SO4 ixfhda.h idod .; yel. SO4 wKqj i|yd ms<s.; yels (ia:dhs) 

¨úia ;s;a bß jHqyhla my; oS we;. fuu wKqj i|yd ;j;a ¨úia ;s;a bß jHqy (iïm%hqla; jHqy) ;=kla 

we| tajdfha ia:dhs;djhka oS we;s jHqyhg idfmalaIj i|yka lsrSug tu jHqy háka ia:dhs fyda wvq 

ia:dhs fyda wia:dhs jYfhka ,shd olajkak. 

 

 

 

 

(iv) my; i|yka ¨úia ;s;a - bß jHqyh iy tys f,an,a lrk ,o iels,a, mokï lrf.k oS we;s j.=j 

iïmQ¾K lrkak. 
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A fldgi - jHqy.; rpkd 

m%Yak y;rg u fuu m;%fha u ms<s;=re imhkak' ^tla tla m%Yakh i`oyd kshñ; ,l=Kq m%udKh 100 ls'& 
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 C1 N2 C2 N4 

I.  mrudKqj jgd VSEPR hq.,a ixLHdj     

II.  mrudKqj jgd bf,lafg%dak hq.,a  

cHdñ;sh 
    

III.  mrudKqj jgd yevh     

IV.  mrudKqfõ uqyqïlrKh     

  

• fldgia (v) isg (viii), by; (iv) fldgfiys fok ,o ¨úia ;s;a bß jHqyh u; mokï fõ. mrudKq 

f,an,a lsßu (iv) fldgfiys wdldrhgu fõ. 
 

(v) my; oelafjk mrudKql fol w;r 𝜎 nkaOk iEoSug iyNd.S jk mrudKql/ uqyqï ldlaIsl yÿkd 

.kak. 

I. N− C1    N……………………..      C1 ……………………. 

II. C1 − N2                  C1…………………….     N2……………………. 

III. N2 − C3      N2 ……………………   C3……………………. 

IV. C3 − N4       C3 …………………….   N4…………………… 

V. N4 −H        N4 ……………………    H  …………………… 

VI. C3 −H         C3 ……………………    H  …………………… 

 

(vi) my; oelafjk mrudKql fol w;r 𝜋 nkaOk iEoSugg iyNd.S jk ldlaIsl yÿkd .kak. 

I. N −C1          N ……………………….          C1 …………………….. 

                            N ……………………….         C1 …………………….. 

II. N2 − C3      N2 ………………………          C3 ……………………. 

 

(vii) C1, N,2, C3 iy N4 mrudKq jgd wdikak nkaOk fldaK i|yka lrkak. 

C1………………….,   N2……………….,   C3…………………,   N4……………….. 

 

(viii) C1N2C3iy N4 mrudKq úoHq;a iDK;dj jeä jk ms<sfj<g ilikak. 

………………… < ………………… < ………………….. < …………………… 

(,l=Kq 56 hs) 
(c) my; oelafjk m%ldY i;H o ke;fyd;a wi;H o hk nj i|yka lrkak. Tfí f;dard .ekSug fya;= 

olajkak.  

(i) OF4 wKqj i|yd ms<s.; yels ¨úia ;s;a bß jHqyhla we|sh fkdyel. 

 

 

 

(ii) NO2
+,NBr3,NO2Cl  iy HNO2 j, khsg%ckays úoHq;a iDK;dj jeä jk ms<sfj<  

NBr3 < NO2 Cl < HNO2 < NO2
+ fõ. 

 

 

 

(,l=Kq 20 hs) 
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2.  

(a) A hkq wdj¾;s;d j.=fõ s – f.dkqfõ uQ,øjHhls. tys mrudKql l%udxlh 20 g jvd wvq h. khsg%cka yd 

Tlaiscka iu. fjk fjku A r;a l< úg ms<sfj<ska B yd C ia:dhS ixfhda. fol iEfoa. B c,h iu. 

m%;sls%hd lr D Ndiañl ixfhda.h yd lgql .kaOhla iys;, r;= ,sÜuia ks,a meye .kajk E wj¾K jdhqj 

,nd fohs. ldur WIaK;ajfhaoS A c,h iu. m%;sls%hd l< úg o D ,ndfoñka wj¾K ,.kaOhla fkdue;s, 

iukHIaál oaú mrudKql F jdhqj msg lrhs. A ;kql H2SO4 iu. m%;sls%hd lr G ,jKh iy F jdhqj 

,nd fohs. CO2 iu. D m%;ssl%hd lr H jdhqj msg lrhs. A ;kql H2SO4 iu. m%;ssls%hd lr G ,jKh yd 

F jdhqj ,nd fohs. CO2 iu. D m%;sls%hd lr H ixfhda.h idohs. H r;a l< úg úfhdackh ù C ixfhda.h 

yd CO2 ,ndfohs. 

 

(i) A isg H olajd úfYaI yÿkd.kak. 

A ……………………………………  E ………………………………… 

B ……………………………………  F ………………………………… 

C ……………………………………  G ………………………………… 

D ……………………………………  H ………………………………… 

 

(ii) my; i|yka m%;sls%hd i|yd ;=,s; ridhksl iólrKh fokak. 

I. A c,h iu. …………………………………………………………………………………………. 

II. A ;kql H2SO4 iu. ……………………………………………………………………………….. 

III. B c,h iu. ………………………………………………………………………………………… 

IV. H ys úfhdackh ……………………………………………………………………………………… 

 

(iii) A ys ,jK mykais¿ mßlaIdfõoS ,nd fok oe,af,ys j¾Kh ,shkak. 

……………………………………………………………………………………………………….…. 

(,l=Kq 65 hs) 
 

(b) P,Q, R iy S ys ridhksl iQ;% ,shkak. 

(i) P wj¾K ødjKhls. P ;=<ska CO2 nqnq<kh l< úg ødjKh lsß meye .efka. lsß meye;s ødjKh ;=<ska 

jeämqr CO2 nqnq<kh l< úg wj¾K meyeos,s ødjKhla ,efí. mykais¿ mßlaIdjg P Ndckh l< úg 

;eì,s – r;= meye;s oe,a,la ,nd fohs. P yÿkd.kak. 

P ………………………………………………………………………………………………………... 

 

(ii) M f,dayh wdj¾;s;d j.=fõ ;=kajk wdj¾;hg wh;a fõ. M ;kql c,Sh m%N, wï, iy Niau iu. 

m%;sls%hd lrhs. M tla;rd ;kql c,Sh m%N, wï,hla iu. m%;ssl%hd l< úg Q ,jKh tla M,hla f,i 

,ndfohs. fuu ødjKhg c,Sh BaCl2 tla l< úg iqÿ wjlafIamhla ,efí. fuu wjlafIamh ;kql wï, 

j, wødjHh fõ. Q yÿkd.kak. 

Q ……………………………………………………………………………………………………….. 
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(iii) R whksl ixfhda.hla fõ. ;kql HCl iu. R m%;sls%hd l< úg, tla M,hla f,i, wj¾K .kaOhla 

fkdue;s, f¾Çh, ;s% wKql jdhqjla msg fõ. mykais¿ mßlaIdjg R Ndckh l< úg ly meye;s oe,a,la 

,nd fohs. R ys we;s f,day whkh fnd/laia ys mj;S.  R yÿkd .kak. 

R …………………………………………………………………………………………………..……. 

 

(iv) S whksl ixfhda.hla fõ. S r;a l< úg, r;= - ÿnqre jdhqjla msg fõ. S ys we;s f,dayh oSma;su;a 

wdf,dalhla iu. jd;fha oykh fõ. fuu f,dayh WKq c,h iu. fiñka m%;sls%hd lr Ndiañl 

ixfhda.hla yd H2(g) ,ndfohs. fuu f,day whkh c,fhys lGsk;ajhg odhl fõ. S yÿkd .kak.  

S ………………………………………………………………………………….…………………….. 

 

(v) my; i|yka m%;sls%hd i|yd ;=,s; ridhksl iólrK fokak. wjlafIam ↓ ,l=fKka oljkak. 

I. P iu. Q …………………………………………………………………………………………… 

II. P iu. R …………………………………………………………………………………………… 

III. R iu. S …………………………………………………………………………………………… 

(,l=Kq 35 hs) 
3.  

(a)  

(i) oDV fkdjk ixjD; nÿkla ;=< oS we;s WIaK;ajhloS  (T) iy mSvkhloS (P) mßmQ¾K jdhqjl ujq, n 

wvx.= fõ. jdhqfõ ujq, .Kk iy mßudj V w;r iïnkaO;djh ,shd olajkak. 

 

 

 

(ii) mßudj 150cm3 la jQ oDV fkdjk ixjD; nÿkla ;=< fok ,o WIAK;ajhl yd mSvkhl§ O2(g) 3.75g 

wvx.= fõ¡ fuu WIAK;ajfha § iy mSvkfha § ;j;a O2(g) 1.25g fuu n÷k ;=<g tl;= lf<a kï 

nÿfka kj mßudj l=ula fõo? 

(O = 16) 

 

 

 

 

(iii) ksh; WIak;ajfhaoS yd mSvkfhaoS mßmQ¾K jdhqjl ujq,sl ialkaOh (M) iy tys >k;ajh (d) g 

wkqf,dauj iudkqmd;sl nj fmkajkak. 

 

 

 

 

(,l=Kq 40 hs) 
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(b) my; oS we;s m%;sj¾;H m%;sls%hdj i,lkak. 

BF4
−(aq) + H2O(l) ⇌ BF3OH−(aq) + HF(aq) 

(igyk: HF j, whkSlrKh fkdi,lkak.) 

by; m%;sls%hdfõ pd,lh (Kinetics) yeoEßug isÿ l< mßlaIKhloS 0.20moldm
−3

 BF4
−(aq) Ndú; lr 

ld,h;a iu. HF(aq) M,fha idkaøKh, ksh; WIaK;ajhloS uksk ,oS. ,nd.;a m%;sM, my; m%ia:drfha 

oelafõ.   

 

 

 

 

 

 

 
iu;,s;;djfhaoS= HF(aq) j, idkaøKh 0.04moldm

−3
  hk ksh; w.hg <.d jqKs. bosß m%;sls%hdj, 

iS>%;djh = Kf [BF4
−] hk YS>%;d kshuh ms<smosk nj yd Kf ys w.h 1.0 10-5s-1 jk nj fidhd .kakd ,oS.  

(i) ld,h iu. [BF4
−(aq)]fjkia jk wdldrh fmkaùug m%ia:drhla w|skak.  

 

 

 

 

 

 

 

(ii) fuu WIaK;ajfhaoS, 600 s g miq bosß m%;sls%hdfõ YS>%;djh .Kkh lrkak.  

 

 

 

(iii) wdmiq m%;sls%hdj [BF3OH-(aq)] wkqnoaOfhka m<uq fm< iy [H𝐹(aq)] wkqnoaOfhka m<uq fm< nj 

fidhd .kakd ,oS. wdmiq m%;ssl%hdfõ YS>%;d ksh;h Kr f,i .ksñka wdmiq m%;sls%hdfjys YS>%;d kshuh 

,shd fuu WIaK;ajfhaoS Kr ys w.h .Kkh lrkak.  

 

 

 

 

(iv) by; mßlaIKfhaoS wdmiq m%;sls%hdfõ YS>%;d kshuh fiùug wdrïNl YS>%;d l%uh Ndú; l< yels oehs 

i|yka lrkak. Tnf.a ms<s;=rg fya;= olajkak.  

 

 

 

(,l=Kq 60 hs) 

0.04 

0.02 

0 200 400 600 

[HF(aq)] / mol dm
−3

] 

ld,h / s 

[BF4
−(aq)] / moldm

−3
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4.  

(a) A, B, iy C  hkq wKql iQ;%h C5H10O iys; jHqy iudjhúl fõ. ñka lsisjla m%ldY iudjhúl;djh 

fkdfmkajhs. A,B iy C ixfhda. ;=ku 2,4- vhskhsfg%df*ks,ayhsv%iska (2, 4- DNP) iu. j¾Kj;a 

wjlafIam ,nd fohs. A, B iy C ixfhda. ;=fkka, B muKla wefudakSh AgNO
3
, iu. ßoS levm;la 

,ndfohs. A , B iy C fjk fjku NaBH4 CH3OH iu. m%;sls%hdl< úg, ms<sfj<ska D, E, iy F ixfhda. 

,nd fohs. D idkaø H2SO4 iu. r;a l< úg tlsfkflys mdr;s%udk iudjhúl jk G iy H ixfhda. 

iEfoa. E , iy F fjku idkaø H2SO4 iu. r;a l< úg E ixfhda.h I fok w;r F ixfhda.h G,H iy I 

ixfhda. 3u ,nd fohs¡ G, H iy I ixfhda. Br2/ H2O új¾K lrhs¡ 

A, B, C, D, E, F, G, H iy I,  j, jHqyhka, my; oS we;s fldgq ;=< w|skak. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

(,l=Kq 54 hs) 
 

 

(b)  

(i) my; olajd we;s (I − V) m%;sls%hd j, J, K, L, M iy N M,j, jHqyhka oS we;s fldgq ;=< w|skak. 

                      

(I)  

 

 

 

 

 

A 

l 
N≡NCl

−
 

+ 
NaOH 

0 − 50C 

 

B 

 

C 

 

D 

 

E 

 

F 

 

G iy H 

 

I 

 

J 

OH 
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(II) CH3 − C ≡C − CH3                                                                         

 

 

 

(III)                                    

 

 

 

(IV)                                                                               

 

 

(V)          

 

 

(,l=Kq 25 hs) 

(c) my; oS we;s P, Q  iy R ixfhda. i,lkak. 

 

   

 

 

(i) P, Q iy R ixfhda. fjk fjku c,Sh NaOH iu. msßhï l< úg; 

I. kshqla,sfhd*s,sl wdfoaY m%;sls%hdjlg Ndckh ùug wvqu kenqre;djhla olajkafka l=uk ixfhda.h 

o? 

……………………………………….. 

II. ;ks mshjrlska isÿ jk kshqla,sfhd*s,sl wdfoaY m%;sls%hdjlg Ndckh ùug jvd;au kenqre;djhla 

olajkafka l=uk ixfhda.ho? 

…………………………………………. 

III. mshjr follska isÿ jk kshqla,sfhd*s,sl wdfoaY m%;sls%hdjlg Ndckh ùug jvd;au kenqre;djhla 

olajkafka l=uk ixfhda.ho? 

…………………………………………... 

(,l=Kq 12 hs) 

 

(ii) by; (c) (i) III g wod< m%;sls%hdfjys hdka;%Kh iy iEfok M,fhys jHQyh fokak' 

 

(,l=Kq 09 hs) 

H2/ Pd −BaSO4 

laúfkd,Ska 

CH3 − C−CH3 
ll 
O 

(1) C2H5MgBr / úh<s B;¾ 

(2) H+/H
2
O 

PCl3 
l 
C − OH 
ll 
O 

CH3−CH2 −C− NH2 
ll 
O 

(1) LiAlH4 / úh<s B;¾ 

(2) H+/ H
2
O 

H 

CH3 

CH3 − C − Br 
l 

l 

CH3 

CH2CH3 

CH3 − C−CH2 − CH2 − Br 
l 

l 

P 
Q 

CH3 −C = C−Br 
l l 

CH3 CH3 

R 

 

K 

 

L 

 

M 

 

N 
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B fldgi - rpkd 

m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 150 ne.ska ,efí'& 

 

5.   

(a) my; oelafjk mßos CaO(s) c,h iu. m%;sls%hd lrhs. 

 CaO(s) + H2O(l)              Ca(OH)2(s)    ∆H0   =   −64 kJ mol
−1  

(i) CaO(s) hï ialkaOhla iuÕ H2O(l) 200g m%;sl%shd l<úg, c,fha WIAK;ajh 250C isg 750C olajd 

fjkia úh. c,h uÕska wjfYdaIKh l< ;dm m%udKh (kJ j,ska) .Kkh lrkak¡ c,fha úYsIag ;dm 

Odß;dj 4.2 J g−1 C−1°
 fõ¡    

(igyk Ca(OH)2 iEoSu fya;=fjka c,fha isÿ jk ialkaO fjki fkdi,ld yßkak.) 

(ii) by; (i) ys isÿ jQ WIK;aj fjki we;s lsßug wjYH jk CaO(s) ys wju ialkaOh l=ulao? 

(O  =16, Ca = 40) 

(iii) CaO(s), H2O(l) iy (CaOH)
2
(s) ys iïu; tkafg%dams w.hka ms<sfj,ska 40, 70, iy 80 JK−1mol

−1
 

fõ. m%;sls%hdfjys tkafg%dms fjki .Kkh lrkak. 

(iv) 300K ysoS m%;sls%hdfõ iajhxisoaO;dj mqfrdal:kh lrkak. hï Wml,amk wef;d;a i|yka lrkak. 

(v) øj c,h fjkqjg yqud,h (H2O(g)) Ndú; lf<a kï 400K ysoS m%;sls%hdfõ iajhxisoaO;dj mqfrdal:kh 

lrkak. 

H2O(g)                    H2O(l) ∆H0 = −44kJ mol
−1

 

SH2O(g)

0 = 190J K−1mol
−1

  

(,l=Kq 80) 

(b)  

(i) WIaK;ajh 5700C oS ixjD; oDV nÿkla ;=< my; oS we;s iu;=,s;;djh mj;S. 

                   Ca(OH)2(s) ⇌ CaO(s) + H20(g) 

nÿk ;=< mSvkh 7.0 × 105 Pa nj fidhd .kakd ,oS. 

WIaK;ajh 5700C oS m%;sls%hdfõ Kp iy Kc .Kkh lrkak. (5700C oS RT = 7000J mol
−1

) 

 

(ii) my; fjkialï isÿ lrk úg by; (b) (i) ys iu;=,s;;djh u; we;s jk n,mEu fya;= olajñka 

fláfhka úia;r lrkak. 

I. Ca(OH)2(s) tl;= l< úg, 

II. H2O(g) hï m%udKhla bj;a l< úg, 
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(iii) iEÿKq c, jdIam j, mSvkh (PH2O ) iy nÿk ;=<g we;=,a lrk ,o Ca(OH)2(s)  ys ialkaOh 

(MCa(OH)2
) w;r iïnkaO;dj ks¾Kh lsÍu i|yd f¾pkh lr; ,o oDV n÷kla ;=<g 570 0C § 

Ca(OH)2(s) iq¿ m%udK we;=,a lrñka mSvkh uek .kakd ,§¡ MCa(OH)2
iu. PH2O fjkia ùu i|yd 

n,dfmdfrd;a;= jk m%ia:drh we| th fláfhka úia;r lrkak.  

(,l=Kq 40) 

 

(c)  

(i) WIaK;ajh 250C Ca(OH)2(s) j, c,fha ødjKh i|yd m%;sj¾;H m%;sls%hdj ,shkak. 

(ii) WIaK;ajh 250C  oS Ca (OH)2(s)  ys ødjH;d .=Ks;h (Ksp) 4.0 ×  10−6  mol
3
dm

−9 fõ. fuu 

WIaK;ajfhaoS Ca(OH)2(s) ys ujq,s; ødjH;dj .Kkh lrkak. 

(iii) NaOH, NaCl iy Ca(NO  3 ) 2 c,Sh ødjKj, (ødjK j, idkaøK 0.1moldm
−3

 ) Ca(OH)2(s)  ys 

ødjH;dj, c,fha Ca(OH)2(s) ys ødjH;dj iu. ii|k úg jvd jeäh. wvq fyda iudk o hk j. fya;= 

olajñka i|yka lrkak. 

 

6.  

(a) my; olajd we;s mßos 250C  oS fu;fkdtaÜ whkh, HCOO− (aq)c,h iu. m%;sls%hd lr fu;fkdhsla 

wï,h, HCOOH(aq) iy OH−(aq) idohs. 

                               HCOO−(aq) + H2O(l) ⇌ HCOOH(aq) + OH−(aq) 

(i) HCO2 Na 0.10mol c,h 1.0dm
3j, øjKh lsßfuka idod .kakd ,o ødjKfha  

[OH−(aq)] = 1.0 × 10−6 moldm
−3f,i oS we;skï 250C oS my; i|yka tajd .Kkh lrkak. 

I. fu;fkdataÜ whkfha Kb w.h  

II. fu;fkdhsla wï,fha Ka w.h 

(250C oS Kw  = 1.0 × 10−14mol
2
dm

−6
) 

(ii) idkaøKh 0.1moldm
−3

 jk fu;fkdhsla wï, ødjKhl pH w.h .Kkh lrkak. 

(iii) idkaøKh 0.1moldm
−3

 jk HCOOH (aq)ødjKhl 50.00cm3 ;=< HCO2Na 3.40g øjKh l< úg 

mßudfõ fjkila isÿ fkdjk nj ksßlaIKh lrk ,oS. 

     (H = 1, C = 12, O = 16, Na = 23) 

I. fuu ødjKfha pH w.h .Kkh lrkak. 

II. fuu ødjKh iajdrlaI ødjKhla f,i ls%hd lrk whqre meyeos,s lrkak. 

(,l=Kq 80) 

 

(b)  

(i) fuu m%Yakh iïmQ¾Kfhkau ñY% jk A iy B øj fol ñY% lsßfuka iEosh yels ødjkhla 

iïnkaOfhks. my; oS we;s j.=j Tnf.a ms<s;=re m;%hg msgm;a lr tys ysia;eka mqrjkak. iEosh yels 

úúO j¾. j, ødjK j, (mßmQ¾K,mßmQ¾K fkdjk / Ok wm.ukh , mßmQ¾K fkdjk iDK 

wm.ukh ) j.=fjys oS we;. 

ødjKfhys A iy B j, ujq, Nd. XA iy XB  jk w;r fok ,o WIaK;ajhloS jdIam mSvk 

ms<sfj<ska PAiy PBfõ. 

fuu WIaK;ajfhaoS A iy B j, ix;Dma; jdmaI  mSvk ms<sfj<ska PA
0  iy PB

0  fõ. 

A yd A, B yd B iy A yd B w;r wka;¾ wKql n, ms<sfj<ska ∫ A −A , ∫ B−B iy ∫ A−B fõ. 
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.=Kh mßmQ¾K 
ødjKh 

mßmQ¾K fkdjk ødjKh 

rW!,a kshufhka 
Ok wm.ukh 

rW!,a kshufhka 
RK wm.ukh 

ñY% lsßfïoS ∆H    

∫ A − A , ∫ B − B ∫ A − B w;r iïnkaO;dj    

PA
0 , PA iy XA w;r iïnkaO;dj    

 

(ii) ixY=oaO c,fha l,dm igyk my; oS we;. 

fuu igyk Tfí ms<s;=re m;%hg msgm;a lr my; oelafjk m%Yak j,g ms<s;=re imhkak. 

I. ixY=oaO c,fha idudkH ;dmdxlh (V) iy øjdxlh (L) 

,l=Kq lrkak. 

II. BT , TC f¾Ld iy T ,laIHh u.ska l=ula ksrEmKh 

fõo? 

III. ixY=oaO c, idïm,hg ¨Kq (NaCl) iaj,amhla tl;= 

l< nj Wml,amkh lrkak. ¨Kq tl;= lsßfuka miq 

l,dm igyfkys BTyd TC f¾Ld j, msysáu 

fjkiaúh. tajdfha kj msysgqï  ms<sfj<ska B1T1  yd 

T1C1 fõ. Tn msgm;a lrk ,o l,dm igyfkys fuu 

kj msysgqï we| tajd B1T1 yd T1C1 f,i kï lrkak. 

kj ;dmdxlh(V1) yd kj ødjxlh (L1) f,i l,dm 

igyfkys ,l=Kq lrkak. 

(,l=Kq 70) 

 

7.  

(a) veksh,a fldaIhla ZnSO4 (aq, 1.0moldm
−3

) iy CuSO4 (aq, 1.0moldm
−3

) ;=< ms<sfj<ska .s,ajd we;s Zn 

iy Cu l=re j,ska iukaú; fõ. ødjK iújr mg,hla u.ska fjka lr we;. fldIh ls%hd;aul jk úg 

iïmQ¾K fldaI m%;sls%hdj my; oS we;. 

 Zn(s) + Cu2+(aq)                  Zn2+(aq) + Cu(s) 

(i) wefkdavh yd lef;davh yÿkd .kak. 

(ii) fldaIfha wefkdaäh w¾O m%;sls%hdj ,shkak. 

(iii) fldaIfha lef;daäh w¾O m%;sls%hdj ,shkak. 

(iv) by; fldaIh i|yd fldaI wxlkh fokak. 

(v) by; oS we;s veksh,a fldaIh i|yd 250C oS úoHq;a.dul n,h (Ecell
0 ) .Kkh lrkak. 

ECu 2+(aq) /cu(s)
0

= 0.34V          E
Zn(aq)

2+
 / Zn(s)

0
 = −0.76V 

(vi) fldaIhka ;=<ska 5.0A l Odrdjla .,d hk úg Cu(s) 3.175 g ;ekam;a ùu i|yd .; jk ld,h 

;;amr j,ska .Kkh lrkak. 

(Cu = 63.5, l F = 96500 C mol
-1

) 

≈
 

218 

1.0 

0.006 

≈ 

B 

 

C  

 

T  

 

A 

>k 

jdIam 

øj 

mSvkh / atm 

374 

WIaK;ajh / C 
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(vii) fldaIfha Odrdjla ,nd .kakd úg Zn− l=r wvx.= fldaI l=árfhys we;s ødjKfha ikakdhl;djh 

fjkia jkafka flfiao? fya;= olajñka meyeos,s lrkak. 

(viii) fldaIfhka Odrdjla ,nd .kakd úg Cu −  l=r wvx.= fldaI l=árfhys we;s ødjKfha j¾K 

;Sj%;djfhys fjkila isÿ jk nj ksßlaIKh lrk ,oS. fuu lsßlaIKh meyeos,s lrkak. 

(ix) by; (v) ys .Kkh l< úoHq;a.dul n,hg jvd jeä ndysr 

úNjhla , rEm igyfkys olajd we;s mßos fjk;a úoHq;a 

ridhksl fldaIhla Ndú;fhka veksh,a fldaIhg ,nd  fok 

,oS. fuu ;;ajh hgf;a veksh,a fldaIfha iïmQ¾K fldaI 

m%;sls%hdj ,shkak. 

 

(b) A , B , C yd D hkq wIaG;,Sh cHdñ;shla we;s hlv j, ix.; ixfhda. fõ. tu ixfhda. j, wKql iQ;% 

jkqfha (ms<sfj<ska fkdfõ) FeH14N2O4 Br3 ,FeH
15 

N5, Br
2
, FeKH

4 
O2Br4 yd FeH15N3O3Br2. 

tla tla ixfhda.fh ,sh. j¾. folla f,day whkhg ix.; ù we;. 

A ixfhda.h : c,Sh ødjKfhaoS whk ;=kla ,nd fohs. A ys c,Sh ødjKhlg AgNO
3(aq)

 tla l< úg A 

ujq,hla i|yd ly meye;s wjlafIamhl ujq, folla iEfoa. 

B ixfhda.h: c,Sh ødjKfhaoS whk y;rla ,nd foa. B ys c,Sh ødjKhlg AgNO
3(aq)

 tla l< úg B 

ujq,hla i|yd ly meye;s wjlafIamhl ujq, ;=kla iEfoa. 

C ixfhda.h: c,Sh ødjKfhaoS whk folla ,nd foa. C ys c,Sh ødjKhlg AgNO
3(aq)

 tla l< úg C 

ujq,hla i|yd ly meye;s wjlafIamhl ujq,hla iEfoa. 

D ixfhda.h: c,Sh ødjKfhaoS whk folla ,nd foa. D ys c,Sh ødjKhlg AgNO
3(aq)

 tla l< úg  ly 

meye;s wjlafIamhla  fkdiEfoa. 

 

(i) hlv (Fe) j, iq,n TlaislrK wjia:d fudkjdo? 

(ii) ly meye;s wjlafIamh yÿkd.kak.(ridhksl iQ;%h fokak) fuu wjlafIamh ødjKh l< yels 

ridhksl m%;sldrlhla kï lrkak. 

(iii) A, B, C yd D tla tla ixfhda.fha f,day whkhg ix.; ù we;s ,s.k yÿkd .kak. 

(iv) A, B, C yd D tla tla ixfhda.fha,  

I. hlv j, TlaislrK wjia:dj ,shkak. 

II. hlv j, bf,lafg%daksl úkHdih ,shkak. 

(v) A, B, C yd D ys jHqy fokak. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Zn(s) Cu(s) 

Cu(aq)
2+  Zn(aq)

2+  
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8.  

(a) (CH3) 2CHCO2H, my; oelafjk m%;sls%hd wkql%ukh Ndú; lrñka F ixfhda. njg mßj¾;kh lrk 

,oS.  

 

 

 

 

 

 

A, B, C, D iy E ixfhda. j, jHqy iy m%;sls%hd 1 − 5 olajd wjYH m%;sldrl foñka by; oS we;s 

m%;sls%hd wkql%uh iïmQ¾K lrkak. m%;sldrl jYfhka my; oS we;s ridhksl øjH muKla (;ks 

;ksj fyda ixfhdack f,i) Ndú; l< hq;=h. 

 

 

 

(,l=Kq 45 hs) 

(b)  

(i) wdrïNl ixfhda. jYfhka C2H2 muKla Ndú; lrñka, y;rlg (04) fkdjeä mshjr ixLHdjlska G 

ixfhda.h idod .kakd wdldrh fmkajkak. 

 

 

 

(ii) G ixfhda.h  jeämqr Cl2 iu. m%;sls%hd l< úg iEfok H ixfhda.fha jHqyh fokak. 

(,l=Kq 30 hs) 

 

(c) idkaø HNO3 / idkaø H
2
SO4 iu. fnkaiska ys m%;sls%hdfõ M,h iy hka;%Kh ,shkak. 

(,l=Kq 25 hs) 

 

(d) my; oelafjk mßj¾;k tl tlla, ;=klg (03) fkdjeä mshjr ixLHdjlska isÿ lrk wdldrh 

fmkajkak. 

 

(i)  

 

(CH3)2 CH – C – CH2CH(CH3)2 
l 

l 

CH2CH(CH3)2 

OH 

m%;sls%hdj 1 (CH
3
) 2CHCO2H 

 

A B 

D 

C 
m%;sls%hdj 2 

m%;sls%hdj 4 

m%;sls%hdj 5 

m%;sls%hdj 3 

E 
C 

ridhksl øjH: 

C2H5OH,   úh<s B;¾,   LiAlH4,   Mg,   PBr3,   idkaø H2SO4,   ;kqlH2SO4 

CH3CH2 − C ≡ CH 

G 

 

 

l 
CH2CH3 

Cl 

C fldgi - rpkd                              
m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 150 ne.ska ,efí'& 

 

F 
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(ii)       

 

(,l=Kq 50 hs) 

 

9.  

(a)  

(i) MgSO
4
,NaOH,BaCl2,Na

2
SO4 iy Zn(NO3) 2 ixfhda. j, c,Sh ødjK A, B, C, D iy E (ms<sj<ska 

fkdfõ.) f,i f,an,a lr we;s 100cm3 ìlr myl wvx.= fõ. my; oelafjk ksßlaIK mokï lr 

A, B, C, D iy E yÿkd .kak. (fya;= wjYH ke;.) 

igyk : ødjK j, l=vd m%udK mßlaIK k<j< ñY% lrkq ,efí. 

D iy E ñY% l< úg iqÿ wjlafIamhla iEfoa. tu wjlafIamhg jeämqr E tl;= l< úg wj¾K 

ødjKhla ,ndfoñka wjlafIamh ødjKh fõ. C j,g E tla l< úg iqÿ wjlafIamhla iEfoa. A j,g 

E tla l< úg yd B j,g E tla l< úg wjlafIam fkdiEfoa. A iy B ñY% l< úg iqÿ wjlafIam 

iEfoa. A j,g C tla l< úg iqÿ wjlafIamhla iEfoa. kuq;a B j,g C tla l< úg wjlafIamhla 

fkdiEfoa. 

 

(ii) M kï c,Sh ødjKhl legdhk ;=kla wvx.= fõ. fuu legdhk yÿkd .ekSu i|yd my; i|yka 

mßlaIK (1− 5) isÿ lrk ,oS. 

 

mßlaIK wxlh mßlaIKh ksßlaIKh 

1 M ødjKhg ;kql HCl tl;= lrk ,oS. iqÿ wjlafIamhla (P1) 

2 P1fmrd bj;a lr ødjKh ;=<ska H2S nqnq<kh lrk ,oS. wjlafIamhla fkdue;. 

3 
H2S ish,a,u bj;a jk ;=re ødjKh kgjd, isis,a lrk ,oS. 

NH4Cl /NH4OH tla lrk ,oS. 

wjlafIamhla fkdue;. 

4 
fuu ødjKh ;=<ska H2S nqnq<kh lrk ,oS.   ,d frdai wjlafIamhla 

we;. ( P2) 

5 
P2  fmrd bj;a lr, H2S  ish,a,u bj;a jk ;=re ødjKh 

kgjk ,oS. (NH4)
2
CO3ødjKh tla lrk ,oS. 

iqÿ wjlafIamhla (P3) 

 

P1,P2 iy P3 wjlafIam i|yd my; i|yka mßlaIK isÿ lrk ,oS. 

wjlafIamh mßlaIKh ksßlaIKh 

P1 P1 g ;kql wefudakshd ødjKh tl;= lrk 

,oS. 

P1ødjKh úh. 

P2 ;kql HNO3  j, P2  ødjKh lr ødjKhg  

jeämqr ;kql NaOH tla lrk ,oS. 

l,a ;eìfïoS ÿUqre meyehg 

yefrk iqÿ wjlafIamhla 

P3 idkaø HCl ys P3  ødjKh lr, ødjKh 

mykais¿ mßlaIdjg Ndckh lrk ,oS. 

fld< meye;s oe,a,la 

 

CH3CHCH3 
l 

OH 

CH3CH2CH2OH 
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I. M ødjKfhys wvx.= legdhk ;=k yÿkd .kak. (fya;= wjYH ke;.) 

II. P1 ,P2 iy P3 wjlafIamj, ridhksl iQ;% ,shkak. 

 

(iii) X, Y iy Z >k whksl ixfhda. fõ. ixfhda. ;=fkysu legdhkh fidaähï fõ.X,Y, iy Z j, 

wekdhk yÿkd .ekSu i|yd my; i|yka mßlaIK isÿ lrk ,oS. 

 

mßlaIKh 

wxlh 
mßlaIKh ksßlaIKh 

1 

(i) X ys fldgila mßlaIK k<hl we;s 

c,fhys øjKh lrk ,oS. 
wj¾K ødjKhla 

(ii) Pb(CH3COO)
2
 ødjKhla wj¾K 

ødjKhg tla lrk ,oS. 
ly wjlafIamhla 

(iii) ,enqKq ñY%Kh (ly wjlafIamh yd 

ødjKh) r;a lrk ,oS. 

wj¾K ødjKhla ,nd foñka 

wjlafIamh øjKh jqKs. 

(iv) fuu wj¾K ødjKh isis,a lrk ,oS. 
ly wjlafIamhla (rkajka ly 

meye;s m;=re f,i) 

2 

(i) Y ys fldgila mßlaIK k<hl we;s 

c,fhys øjKh lrk ,oS. 
wj¾K ødjKhla 

(ii) BaCl2 ødjKhla wj¾K ødjKhg tla 

lrk ,oS. 

iqÿ wjlafIamhla 

(iii) ,enqKq ñY%Khg (iqÿ wjlafIamh yd 

ødjKhg) ;kql HCl tla lrk ,oS. 

jdhqjla msg lrñka meyeos,s wj¾K 

ødjKhla 

(ii) wdï,slD; K2Cr2O7  j,ska f;;a 

lrk ,o fmryka lvodishla 

mßlaIK k<fha lgg by<ska w,a,d 

msg jQ jdhqj mßlaId lrk ,oS. 

;eì,s meye;s fmryka lvodish 

fld< meyehg yereKs. 

3 

(i) Z ys fldgila mßlaIK k<hl we;s 

c,fhys øjKh lrk ,oS. 
wj¾K ødjKhla 

(ii) AgNO
3
  ødjKhla wj¾K ødjKhg 

tla lrk ,oS. 
l¿ wjlafIamhla 

(iii) mßlaIK k<hl we;s Z >kfhys 

fldgilg ;kql HCl tla lrk ,oS. 
wj¾K jdhqjla msgúh. 

(iv) Pb ( CH3COO) 2  ødjKhlska f;;a 

lrk ,o fmryka lvodishla 

mßlaIK k<fha lgg by<ska w,a,d 

msg jQ jdhqj mßlaId lrk ,oS. 

fmryka lvodish l¿ meyehg 

yereKs. 

 

I. X, Y yd Z ys wekdhk yÿkd .kak. (fya;= wjYH ke;.) 

II. by; mßlaIKfhys isÿ jk m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shkak. 

(,l=Kq 26 hs) 
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(b) X hk >k ksheoshl P, Q ixfhda. iy ksIalS%h øjHhla wvx.= fõ. fuys, P = Fe2O3yd Q = Fe3O4 fõ. Q 

hkq ;ks ixfhda.hla jk w;r tys Fe2+ yd Fe3+ TlaislrK wjia:d j, we;s hlv wvx.= fõ. th wdï,sl 

udOHfhaoS I- iu. my; mßos m%;sls%hd lrhs.  

Fe3O4  + 2𝐼− + 8H+               3Fe2++4H2O+Iz 

X j, we;s P iy Q ialkaO m%;sY;hka ks¾Kh lsßu i|yd my; oelafjk mßlaIKd;aul ls%hdms<sj< 

fhdod .kakd ,oS. 

X ksheoshl 3.2 g ;kql H2SO4 yuqfõ jeämqr Kl ødjKhla iu. msßhï l< úg, whäka msg lrñka tys 

we;s Fe3+ ish,a, Fe2+njg mßj¾;kh úh. fufia ,enqKq ødjKh 100.00cm3 olajd ;kql lrk ,oS. (S 

f,i f,an,a lr we;.) fuu ;kql ødjKfhys (S) 25cm3mßudjl we;s whähâ njg mßj¾;kh lsßug 

0.5moldm
−3

 Na2S2O315.00cm3wjYH úh. 

;kql lrk ,o ødjKfhys (S) ;j;a 50.00cm3  l mßudjla ;=< wvx.= whäka iïmQ¾Kfhka bj;a 

lsßfuka miq tys wvx.= Fe2+ ish,a, TlaislrKh lsßug, ;kql H2SO4 udOHfhaoS 0.25 moldm
−3 KMnO4 

14.00cm3 wjYH úh. 

 

(i) by; ls%hd ms,sfjf,ys isÿ jk m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shkak. 

(ii) X j, we;s P iy Q ys ialkaO m%;sY;hka .Kkh lrkak. 

 (O = 16, Fe = 56) 

(,l=Kq 75 hs) 

10.  

(a) my; oelafjk m%Yak võ l%uh u.ska ue.akSishï ksiaidrKh u; mokï fõ. 

(i) Ndú; lrk wuqøjHh i|yka lrkak. 

(ii) võ l%ufha isÿ jk wkqms<sfj< wkqj ;=,s; ridhksl iólrK / w¾O m%;sls%hd fokak. iqÿiq ;;ajhka 

wjYH mßos i|yka l< hq;=h. 

(iii) ue.akSishï j, ld¾ñl Ndú; folla fokak. 

(iv) võ l%uh mßirh u; whym;a f,i n,mdk wdldr folla fokak.  

(,l=Kq 50 hs) 

 

(b) jdhqf.da,fha mj;sk iuyr ÿIl my; oS we;. 

ÿIl ,ehsia;=j 

CH4,CO2,NO,NO2,N
2
O,SO

2
,SO

3
,CH

3
CH2CH2CH2CH3  

  
                       ,                                 ,                                       

 

 

my; oS we;s m%Yak by; oS we;s ÿIl ,ehsia;=j u; mokï fõ.  

(i) jdhqf.da,fha ´fidaka uÜgu by< hdug iDcqju odhl jk ÿIlh yÿkd .kak. 

(ii) by; (i) ys Tn yÿkd .;a ÿIlh u.ska jdhqf.da,fha ´fidaka uÜgu by< hk wdldrh , ;=,s; ridhksl 

iólrK fhdod .ksñka meyeos,s lrkak.  

F  

l 
F – C – Cl 

 Cl 

l 
F  

l 
F – C – C − F 

F 

l 

H 

H 

l 

l 
F  

l 
F – C – C − Cl 

F 

l 

Cl 

H 

l 

l 
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(iii) by< jdhqf.da,fha ´fidaka uÜgu my< hdug odhl j, ÿIl folla yÿkd.kak.  

(iv) by; (iii) ys Tn yÿkd .;a ÿIlhla by< jdhqf.da,fha ´fidaka uÜgu my< oeñug odhl jk 

wdldrh ;=,s; ridhksl iólrK fhdod .ksñka fláfhka meyeos,s lrkak.  

(v) m%ldY ridhksl OQñldjg fya;= jk ÿIl folla yÿkd.kak. 

(vi) jdhqf.da,fha we;s wfOdarla; lsrK Wrd .; yels yd jdhqf.da,fha os.= ld,hla ia:dhs;j mj;sk ÿIl 

y;rla yÿkd.kak. 

(vii) by; (vi) ys Tn yÿkd.;a ÿIl j, yeisßu úia;r lsßug fhdod .kakd fmdÿ jHjydrfha Ndú;d jk 

ku l=ulao? 

(viii) c,fha ødjkh jQ úg iuyr c, ;;a;aj mrdñ;sj, ie,lsh hq;= fjkila we;s lsßug odhl jk ÿIl 

folla yÿkd.kak. Tn yÿkd.;a ÿIl u.ska n,mEug ,lajk c, ;;aj mrdñ;s(h) i|yka lrkak.  

(,l=Kq 50 hs) 

 

(c) my; olajd we;s A ldKavhg wh;a taldjhjlhla yd B ldKavhg wh;a tla taldjhjlhla w;r isÿ jk 

nyqwjhùlrK m%;sls%hd i,lkak. 

 

 

  A ldKavfha taldjhjl: 

          

  B ldKavfha taldhjhl: HO – CH2)
n
 – OH , H2N – (CH2)

n
  −NH2  

fuys n mQ¾K ixLHdjla fõ. 

(i) nyqwjhùlrK m%;sls%hdfõoS wdï,sl wKqjla ksoyia lrk taldhjhl hq.,h / hq.,hka ,shkak. 

(ii) nyqwjhùlrK m%;sls%hdfõoS WodiSk wKqjla ksoyia lrk taldhjhl hq.,h / hq.,hka ,shkak. 

(iii)  

                                                                             mqrdj¾;k tallfha ujq,sl ilkaOh 226 g mol
-1 fõ. 

 

tla mqkrdj¾;k tallhl we;s –CH2 – ldKav .Kk .Kkh lrkak. 

(,l=Kq 50 hs) 

ll 
O 

– C – N              
ll 

H 

–  (CH2)
n
        

O 

– C – (CH2)
n
               

l 
H 

 – N –                
l 

O 

Cl – C – (CH2)
n
               

ll 
O 

 – C – Cl 
ll 

O 

HO– C – (CH2)
n
               

ll 
O 

 – C – OH 
ll 

, 


