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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' 
 

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

 

 

 

 

 

 

 

tl;=j 

b,lalfuka   

wl=frka  

 

fldgi m%Yak wxlh ,enQ ,l=Kq 
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B 
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1.   

(a)   

(i)  

I. ¨úia jHqyhl we;s mrudKqjl wdfrdamKh (Q) ks¾Kh lsÍug my; olajd we;s m%ldYkh 

NA,NLpiy NBP hk mo iqÿiq fldgq j, we;=<;a lsÍfuka iïmQ¾K lrkak. fuys, 

NA  = mrudKqfõ we;s ixhqc;d bf,lafg%dak ixLHdj  

NLP = tlir bf,lafg%dak hq.,j, we;s bf,lafg%dak ixLHdj  

NBP = mrudKqj jgd nkaOk hq.,j, we;s bf,lafg%dak ixLHdj  

 

Q =                         −                            −
1

2
                       

 

II. NA,NLpiy NBP i|yd w.hhka iqÿiq fldgqj, we;=<;a lsÍfuka my; § we;s SOF2 jHqyfhys 

S u; wdfrdamKh, Q(i,a*¾), .Kkh lrkak' 

 

 

 

Q(i,a*¾) =                                                                           = …………………….. 

 

(ii) CIO2F2
+ whkh i|yd jvd;a u ms<s.; yels ¨úia jHqyh w|skak. 

 

 

 

 

(iii) CH2SO (i,a*ska) wKqj i|yd jvd;a u ia:dhs ¨úia jHqyh my; olajd we;. fuu wKqj i|yd 

;j;a ¨úia jHqy (iïm%hqla; jHqy) folla w|skak. 

 

 

(iv) my; i|yka Wml,ams; ̈ úia jHqyh mokï lrf.k my; j.=fõ olajd we;s C, N iy O mrudKqj,  

I. mrudKqj jgd VSEPR hq.,a II. mrudKqj jgd bf,lafg%dak hq.,a cHdñ;sh 
III. mrudKqj jgd yevh IV. mrudKqfõ uqyqïlrKh 

i|yka lrkak. 

   

 

 

 

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'& 

 

   

O= S= O 
H 

H : : 

: 

C ≡ N− C −O− N −H 

: 

: : 

: : 
: ll l ⨁ 
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ll 
O : 
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: 
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 my; oelafjk mßos mrudKq wxlkh lr we;. 

 

 

  N2
 C3

 O4
 N5

 

I.  VSEPR hq.,a     

II.  bf,lafg%dak hq.,a cHdñ;sh     

III.  yevh     

IV.  uqyqïlrKh     

 

(v) by; (iv) fldgfiys fok ,o ¨úia jHqyfhys my; i|yka σ nkaOk iEoSug iyNd.s jk 

mrudKql $ uqyqïldlaIsl y`ÿkd.kak. (mrudKq j, wxlkh (iv) fldgfiys wdldrhg fõ.)  

I. N2−C3  N2…………………..             C3…………………. 

II. O4−N5           O4………………….              N5…………………. 

III. N5−H6           N5………………….              H6 ………………… 

IV. C3−O7          C3…………………..              O7…………………. 

(,l=Kq 55 hs') 

 

 

(b)    

(i) mrudKqjl m%Odk lafjdkagï wxlh n = 3 jk Yla;s uÜgu i|yd Wmljp(mrudKql ldlaIsl) 

tajdfha Woaos.xY lafjdkagï wxlh (l) iy pqïnl lajkagï wxlh/ wxl (ml) iu. y`ÿkd.kak. 

tla tla Wmljpfhys mj;sk Wmßu bf,lafg%dak ixLHdj l=ulao? 

 

Tnf.a ms<s;=r my; oS we;s j.=fõ ,shkak. 

 

Wmljph Woaos.xY lafjdkagï 
wxlh(l) 

pqïnl lafjdkagï 
wxlh / wxl (ml) 

tla tla Wmljpfha 
mj;sk Wmßu 

bf,lafg%dak ixLHdj 
……………… 

……………… 

……………… 

.……………………... 

.……………………...

……………………… 

…………………….. 

…………………….. 

……………………. 

……………………… 

……………………… 

……………………… 

 

(ii) my; i|yka I, II yd III ys mj;sk wka;¾ wKql n, j¾.h / j¾. yÿkd.kak. 

I. Ar jdhqj 

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

II. NO jdhqj 

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

III. KCl l=vd m%udKhla ødjKh ù we;s c, idïm,hl 

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

  
 

 

C1− N2 − C3 − O4 − N5 − H6 

O7 H6 
l l 
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100 

(iii)  “n – ìhqfÜka (C4H10) ys ;dmdxlh fm%dfmaka (C3H8) ys ;dmdxlhg jvd by<h.” fuu m%ldYkh 
i;H ke;fyd;a wi;H o hk j. fya;= iys; j i|yka lrkak. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………… 

 

(iv) jryka ;=< oS we;s .=Kh wvq jk ms<sfj<g my; i|yka oE ilikak. (fya;= wjYH fkdfõ.)    
 

I. Li2CO3, Na2CO3, K2CO3(c,fhys ødjH;dj) 

 ………………… > ………………….> ………………… 

II. NF3, NH3, NOCl, NO2
+ (nkaOk fldaKh) 

 …………………. > ………………….. > ………………….. > …………………. 

III. COCl2, CO2, HCN, CH3Cl (ldnkaj, úoHq;a iDK;dj)  

 …………………. > ………………….. > ………………….. > …………………. 

(,l=Kq 45 hs') 

  

2.  

(a) X, Y iy Z hkq wdj¾;s;d j.=fõ tlu ldKavhg wh;a uQ,øjH fõ. ldKavfha my<g hEfï oS 

tajd ms<sfj<ska wkq.dó wdj¾; ;=kl mj;S. ldur WIaK;ajfha oS Y wf,dayuh j¾Kj;a øjhla 

f,i mj;S. 

(i) X, Y iy Z y`ÿkd.kak. (mrudKql ixfla; fokak.) 

X = ……………….   Y = ……………….. Z = ……………… 

 

(ii) X, Y iy Z iïnkaOfhka my; oEys idfmalaI úYd,;ajh olajkak. 

 

I. mrudKql úYd,;ajh                              >                         > 

   

       

II. bf,lafg%dak nkaOq;djh                         >                           > 

 

 

III. m<uq whkSlrK Yla;sh                         >                          > 

 

(iii) X, Y iy Z ys wekdhkhkays c,Sh ødjK fjk fjku mßlaId k<j, Tng imhd we;. fuu 
wekdhk y`ÿkd.ekSu i|yd Ndú; l< yels ;ks m%;sldrlhla fhdackd lrkak.  

(ie.hq : tla tla wekdhkh i|yd ksßlaIKh Tn i|yka l< hq;=hs.) 
 

m%;sldrlh:                 …………………………………………………………………....... 

ksßlaIKh :           X: ……………………………………………………………………...  

(wekdhkh i|yd) Y: ……………………………………………………………………... 

                               Z: ……………………………………………………………………... 

 

(iv) my; oE iu. X2(g) ys m%;sls%hd i|yd ;=,s; ridhksl iólrK fokak. 

 

I. NH3(g) ………………………………………………………………………………….. 

II. ;kql NaOH …………………………………………………………………………… 

[y;rjeks msgqj n,kak' 
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(v) X ys Tlafid wï, foll jHqy w|skak. 

 

 

 

(vi) X ys tla iajdNdúl m%Njhla kï lrkak. ………………………………………………………… 

 

(vii)  

I. X ys wvx.= talwjhjhla c, k< ksIamdokfhaoS nyq,j Ndú; lrk wdl,k nyqwjhjlhla 
idohs. talwjhjlfha jHqyh w|skak. 

 

 

 

II. tu nyqwjhjlfha iïmQ¾K ku ,shkak. 

 

(,l=Kq 50 hs') 

 

(b) Q c,Sh ødjKfhys wekdhk ;=kla wvx.= fõ. fuu wekdhk y`ÿkd.ekSu i|yd my; mßlaId isÿ 

lrk ,oS.  

(1 isg 5 olajd tla tla mßlaIdj i|yd Q ødjKfhka w¨;a fldgila Ndú; lrk ,oS. ) 

 

  mÍlaIdj ksÍlaIKh 

① I  ;kql HCl tl;= lrk ,§' 
wj¾K jdhqjla msg úh'  

meyeÈ,s ødjKhla ,enqKs' 

 II  

msgjQ jdhqj f,â weisfÜÜj,ska f;;a 

lrk ,o fmryka lvodishla uÕska 

mÍlaId lrk ,§' 

j¾K úm¾hdihla fkdue;'  

② I  BaCl2 ødjKhla tl;= lrk ,oS' iqÿ wjlafIamhla ,enqKs' 

 II  
iqÿ wjlafIamh fmrd fjka lr thg ;kql 

HCl tla lrk ,§' 

jdhqjla msg fjñka iqÿ wjlafIamh 

ødjKh jqKs'  

 III  

msgjqKq jdhqj wdï,slD; fmdgEishï 

vhsfl%dafïÜj,ska f;;a lrk ,o fmryka 

lvodishla uÕska mÍlaId lrk ,§' 

;eô,s meyefha isg fld< meyehg 

j¾Kh fjkia jqKs' 

③ 

idkaø HNO3 yd wefudakshï fud,sífâÜ 

ødjKhlska jeämqr m%udKhla tla lr ñY%Kh 

WKqiqï lrk ,§' 

ly meye;s wjlafIamhla fkdiEÿKs' 

④ 
fvj¾vd ñY% f,dayh iy NaOH ødjKhla tla 

lr ñY%Kh r;a lrk ,§'  

fkia,¾ m%;sldrlh ÿUqre meye .kajk 

jdhqjla msgjqKs' 

⑤ FeCl3 ødjKhla tl;= lrk ,§' f,a r;= meye;s ødjKhla ,enqKs'  

 

 

 

[yhjeks msgqj n,kak' 
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(i) Q  ødjKfha  we;s wekdhk ;=k y`ÿkd.kak. 

………………………,   …………………… iy ……………………. 

(ii) mÍlaIK  wxl ② III ys isÿ jk m%;sls%hdj i|yd ;=,s; iólrKh ,shkak. 

……………………………………………………………………………………….. 

(,l=Kq 50 hs') 

 

 

3.  

(a) fu;s,aweóka, CH3NH2 ÿn, Niauhla fõ. fu;s,aweóka ys c,Sh ødjKhl my; iu;=,s;;djh 

mj;S.  

CH3NH2(aq) + H2O(l) ⇌  CH3NH3
+(aq) + OH(aq)

−  

(i) fu;s,aweóka ys Kb i|yd m%ldYkh ,shkak. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………… 

(ii) 250C oS 0.20 moldm
−3

 fu;s,aweóka c,Sh ødjKhl pH w.h 11.00 fõ. Kb .Kkh lrkak. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

(iii) by; (ii) ys ødjKfhka 25.00cm3mßudjla 0.20moldm
−3

 HCl iu. 250C oS wkqudmkh lrk 
,oS. iul;d ,laIHfha oS ødjKfha pH w.h .Kkh lrkak.  

(250C oS Kw = 1.0 × 10−14mol
2
dm

−6 )  

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

(,l=Kq 50 hs') 

 

 

 

 

 

[wgjeks msgqj n,kak' 
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(b) mÍlaIKhl oS MX(s) kï wjlafIamhlg 1.00moldm
−3

 HNO3 iSñ; mßudjla tl;= lr 250C oS 

moaO;sh iu;=,s;;djh g t<öug bv yßk ,oS. fuúg wjlafIamh w¾O jYfhka osh ù meyeos,s 

ødjKhla ,nd ÿks. iEÿKq HX(aq) ÿn, wï,hla f,i ls%hd lrhs. 

 

(i) by; ødjKfhys mj;sk iu;=,s;;d i|yd ridhksl m%;sls%hd ,shkak. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

(ii) HX(aq) ys ú>gkh fkdie,lsh yels nj Wml,amkh lrñka by; ødjKfhys we;s [X(aq)
− ] 

.Kkh lrkak. (250C oS MX ys ødjH;d .=Ks;h, Ksp(MX) = 3.6 × 10−7mol2dm−6)  

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 

(iii) 250C MX ys ix;Dma; c,Sh ødjKhl we;s  [X(aq)
− ] by; (b)(ii) ys ,nd .;a w.hg iudk o 

l=vdo úYd, o hk j. fya;= olajñka myokak. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

(,l=Kq 50 hs')  

 

4.  

(a) C5H12O wKql iQ;%h iys; A, B, C iy D hk we,afldfyd, tlsfkflys jHqy iudjhúl fõ. 

A, B iy C m%ldY iudjhúl;djh fmkajhs. 

 

(i) A, B iy C i|yd ;sìh yels jHqy w|skak. 

 

 

 

 

 

B, C iy D wdï,sl K2Cr2O7 iu. m%;sls%hd l< úg ms<sfj<ska X, Y iy Z iEfoa. X, Y iy Z hk 

M,  NaBH4 iu. m%;sls%hd lsÍfuka ms<sfj<ska B, C iy D njg kej; mßj¾;kh l< yel.  
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(ii) A ys jHqyh l=ulao? 

 

 

 

 

 

 

 

idkaø H2SO4 iuÕ r;a l< úg A yd B ms<sfj<ska E yd F ,nd ÿka w;r C yd D, tlu  G 

kue;s M,h ,nd ÿks' G mdr;s%udk iudjhúl;djh fmkajhs' E, F iy G hk ixfhda. 

;=kgu C5H10 wKql iq;%h we;' E iy F, HBr iuÕ m%;sls%hd l< úg tlu H kue;s M,h 
iEÿKs' 

 

(iii) B, C, D, E, F iy H ys jHqy w|skak. 

 

 

 

 

 

 

 

 

 

(iv) G ys mdr;s%udk iudhúlj, jHqy w|skak. 

 

 

 

 

(,l=Kq 48 hs') 

 

 

 

 

 

 

 

A 

 

B 

 

C 

 

D 

 

E 

 

F 

 

H 
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(b) my; os we;s m%;sls%hd wkql%u fol i,lkak. 

 

 

 

 

 

 

 

 

 

 

(i) J, K iy L ys my; oS we;s fldgq ;=< w|skak. 

 

                                                                                                                             

 

 

 

 

 

(ii) V iy W m%;sldrl my; oS we;s fldgq ;=< ,shkak. 

 

V =                                            W =                                          

 

 

(iii) AE, AN, SE, SN fyda E f,i wod< fldgqfjys ,shd 1, 2 iy 3 hk tla tla m%;sls%hdj 

bf,lafg%da*s,sl wdl,k (AE), kshqla,sfhda*s,sl wdl,k (AN), bf,lafg%da*s,sl wdfoaY (SE) 

kshqla,sfhda*s,sl wdfoaY (SN) fyda bj;a ùu (E) f,i j¾.SlrKh lrkak. 
 

m%;sls%hdj 1                             m%;sls%hdj 2                        m%;sls%hdj 3                                

 

(,l=Kq 40 hs') 

 

 

 

 

 

 

 

 

 

[oyjeks msgqj n,kak' 

CH2OH 

W 

CH2Cl 

V 

m%;sls%hdj 2 

OH / OH− 

K 
m%;sls%hdj 1 

NH2 

CH2NH2 

NaNO2/ HCl 

0 − 50C 
J 

CHO 

L 
HCN 

m%;sls%hdj 3 

   

L K J 
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(c)     

(i) CH3CH=CH2 iy HBr w;r isÿjk m%;sls%hdfjys m%Odk M,fhys jHqyh l=ulao? 

 

 

 

(ii) by; i|yka l< m%;sls%hdfjys hdka;%Kh ,shkak. 

 

 

 

 

(,l=Kq 12 hs) 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[tlf<diajeks msgqj n,kak' 
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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) NaHCO3(s), 1000C by< WIaK;ajhlg r;a l< úg my; m%;sls%hdj isÿ fõ. 

       

   2NaHCO3(s) ⇌ Na2CO3(s) + CO2(g) + H2O(g) 

 

NaHCO3(s) ksheoshla mßudj 5.00dm
3 jk f¾pkh l< ixjD; oDV Ndckhla ;=< ;nd 

3280C g r;a lrk ,oS. iu;=,s;;djhg t<nqKq miq NaHCO3(s) l=vd m%udKhla ;jÿrg;a 

Ndckfhys b;sßj ;snqKs. Ndckfha mSvkh 1.0 ×106Pa nj fidhd .kakd ,oS. Ndckfha b;sßj 

we;s >k øjHhkays mßudj fkdi,ld yeßh yels nj Wml,amkh lrkak. 3280C oS RT = 

5000Jmol
−1

 fõ. 

 

(i) 3280C oS iu;=,s;;djhg t<UqKq úg Ndckfha we;s H2O(g) ujq, m%udKh .Kkh lrkak. 

(ii) 3280C oS by; iu;=,s;;dj i|yd Kp .Kkh lr tkhska Kc.Kkh lrkak. 

(iii) by; úia;r lrk ,o Ndckhg 3280C oS CO2(g) wu;r m%udKhla tl;= lrk ,oS. 
iu;=,s;;djhg kej; t<UqKq úg CO2(g) ys wdxYsl mSvkh H2O(g) ys wdxYsl mSvkh 

fuka isõ (4) .=Khla úh' fuu ;;a;aj hgf;a § CO2(g) yd H2O(g) ys wdxYsl mSvk .Kkh 
lrkak'  

(,l=Kq 75 hs') 

 

(b) 2NaHCO3(s) → Na2CO
3
(s) + H2O(l) + CO2(g) m%;sls%hdfõ iïu; tka;e,ams úm¾hdih (∆H0) 

ks¾Kh lsßu i|yd mshjr follska (I yd II) iukaú; my; i|yka mÍlaIKh ldur 

WIaK;ajfha oS isÿ lrk ,oS. 

 

mshjr I : îlrhl we;s 1.0moldm
−3

 HCl wï, ødjK 100.00cm3 g NaHCO3(s) 0.08mol tl;= 

lrk ,oS. WIaKk;ajfhys Wmßu my; jeàu 50C g nj fidhd .kakd ,oS¡ 

[isÿ jk m%;sls%hdj NaHCO3(s) + HCl(aq) → Na+(aq) + Cl
−

(aq) + H2O(l) + CO2(g)] 

 

mshjr II: îlrhl we;s 1.0moldm
−3

 HCl wï, ødjK 100cm3 g Na2CO3(s) 0.04mol tl;= 

lrk ,oS. WIaK;ajfhys Wmßu by< hdu 3.50C nj fidhd .kakd ,oS.  

[isÿ jk m%;sls%hdj Na2CO
3
(s) + 2HCl(aq) → 2Na+(aq) + 2Cl

−
(aq) + H2O(l) + CO2(g)] 

ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj 
mkpy jrehaf;f - ,urhadtpay; - mkpy jrehaf;f - ,urhadtpay; - mkpy jrehaf;f - ,urhadtpay; - mkpy jrehaf;f - ,urhadtpay;  
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ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj - wñ, oikdhl - ridhk úoHdj 
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❊ id¾j;% jdhq ksh;h" R   =   8.314 JK−1mol−1 

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

 

[oy;=kajeks msgqj n,kak' 
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HCl wï, ødjKfhys ksh; mSvkfha oS úYsIag ;dm Odß;dj yd >k;ajh ms<sfj<ska 4.0 J g−1K−1 

yd 1.0gcm-3 fõ. by; mshjr foflys oS >khka tl;= l< miq ødjKhkays mßud iy >k;aj 

fjki fkdie,lsh yels nj Wml,amkh lrkak. 

(i) by; I yd II mshjrj, oS we;s m%;sls%hdjkays tka;e,ams úm¾hdihka (kJmol
−1) j,ska 

.Kkh lrkak. 

(ii) by; (i) ys ,nd .;a w.hhka yd ;dm ridhksl pl%hka Ndú;fhka, 

2NaHCO3(s)  →  Na2CO3(s)  +  H2O(l)  +  CO2(g) m%;sls%hdfõ ∆H0 .Kkh lrkak' 

(iii) m%;sls%hdjl ;dm úm¾hdih, l=uk ;;a;ajh hgf;a oS tys tka;e,ams fjkig iudk fõ oehs 
i|yka lrkak. 

(iv) by; mßlaIKd;aul ls%hdms<sfjf<ys fodaI m%Nj folla y`ÿkd.kak. 

(,l=Kq 75 hs') 

 

6.  

(a)   

(i) m%;sls%hlhkays idkaøK jeä l< úg m%;sls%hdjl YS>%;dj jeä jkafka uka oehs meyeos,s 
lrkak. 

(ii) idudkHfhka m%;sls%hdjl YS>%;dj WIaK;ajh jeä ùu;a iu. jeä jkafka uka oehs meyeos,s 
lsÍug fya;= folla olajkak. 

(iii) uQ,sl m%;sls%hdjl fm< yd wKql;djh w;r iïnkaOh l=ulao? 

(iv) NO  + O2 → NO2 + O hk uQ,sl m%;sls%hdfjys ilS%h ixlAS¾Kfhys jHqyfhys o< igykla 
w|skak. iEfoñka mj;sk nkaOk “iEfok” yd lefvñka mj;sk / nkaOk “ lefvk” f,i 
kï lrkak. 

(v) YS>%;d ksh;h k, yd iafgdhslsfhdañ;sl ix.=Kl x, y, z jk xA + yB → zC hk uQ,sl 
m%;sls%hdj i|yd YS>%;d m%ldYkh ,shkak. 

(,l=Kq 50 hs') 
 

  

(b) xA + yB → zC hk m%;sls%hdj ldnksl ødjlhlska yd c,fhka iukaú; oaúl,dmSh moaO;shla ;=< 

wOHkh lrk ,oS. A ixfhda.h l,dm foflysu ødjH jk w;r B iy C ixfhda.h c,Sh l,dmfhys 

muKla ødjH fõ. 

 

l,dm w;r A ys jHdma;sh i|yd úNd. ix.=Klh, KD = 
[A(org)]

[A(aq)]
 = 4.0 fõ.  

 

A ixfhda.h oaúl,dmSh moaO;shg tl;= lr iu;=,s;;djhg t<öug bv yßk ,oS. c,Sh 

l,dmhg B ixfhda.h kslafIamKh (injecting) lsÍfuka m%;sls%hdj wdrïN lrk ,oS. moaO;sfhys 

WIaK;ajh ksh; w.hl mj;ajd .kakd ,oS. isÿ lrk ,o mßlaIK j, m%;sM, my; olajd we;. 

mßlaIK 
wxlh 

ldnksl 
l,dmfhys 

mßudj (cm3) 

c,Sh 
l,dmfhys 

mßudj 
(cm3) 

moaO;shg 
tl;= l< A 

m%udKh(mol) 

kslafIams; B 
m%udKh 
(mol) 

wdrïNl 
YS>%;dj 

[
−∆CA

∆t
] 

(moldm
-3𝑠-1) 

I − 100.00 1.00 ×10-2 1.00 ×10-2 1.20 ×10-5 

II 100.00 100.00 1.25 ×10-1 1.00 ×10-2 7.50 ×10-5 

III 50.00 50.00 6.25 ×10-2 1.00 ×10-2 1.50 ×10-3 

 

 

[oyy;rjeks msgqj n,kak' 
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igyk: I jk mÍlaIKh ldnksl l,dmh fkdue;sj isÿ lrk ,oS.  

 

(i) by; I, II yd III mßlaIKj, c,Sh l,dmfhys wdrïNl A idkaøKh .Kkh lrkak. 

(ii) A wkqnoaOfhka m%;sls%hdfjys fm< fidhkak. 

(iii) B wkqnoaOfhka m%;sls%hdfjys fm< fidhkak. 

(iv) m%;sls%hdfõ YS>%;d ksh;h .Kkh lrkak. 

(v) by; III mÍlaIKfhys A tl;= lr iu;=,s;;djhg t<öug bv yeÍfuka miq ldnksl 

l,dmfhka 10.00cm3 mßudjla bj;a lf<a kï, m%;sls%hdfõ wdrïNl YS>%;dj .ek l=ula 

m%ldY l< yelso? Tnf.a ms<s;=rg fya;=j /fya;= olajkak.  

(,l=Kq 50 hs') 

(c) X yd Y øjhkays ñY%Khla mßmQ¾K f,i yeisf¾. ksh; WIaK;ajhl we;s oDV ixjD; Ndckhla ;=< 

jdIam l,dmh iu. iu;=,s;j we;s øj l,dmfhys X ujq, 1.2 la yd Y ujq, 2.8 we;s úg, uq¿ jdIam 

mSvkh 3.4 ×104 Pa fõ. fuu WIaK;ajfha oSu jdIam l,dmh iu. iu;=,s;j we;s øj l,dmfhys 

ixhq;sh X ujq, 1.2 yd Y ujq, 4.8 jk úg, uq¿ jdIam mSvkh 3.6 × 104Pa fõ. fuu WIaK;ajfha oS X 

yd Y ys ix;Dma; jdIam mSvk .Kkh lrkak. 

(,l=Kq 50 hs') 

 

7.   

(a) my; i|yka mßj¾;kh mshjr mylg (5) fkdjeä mshjr ixLHdjlska Tn isÿ lrkafka flfia oehs 

fmkajkak.  

 
 

 

 

 

 

(,l=Kq 30 hs') 

(b) A yd B ixfhda. fol ridhkd.drfha oS ms<sfh< lsÍug wjYHj we;. 

 

 

 

 

 

 

 

 

 

 

(i) wjYH mßos X yd Y fhdod .ksñka A iy B tlsfklla mshjr mylg (5) fkdjeä mshjr 
ixLHdjlska Tn ms<sfh, lrkafka flfia oehs fmkajkak. 

 

  

CO2H 

NO2 

CH3CH2CHCH3 

Br 
l 

CH3CH2CCH2CH2CH3 

O 
ll 

CH3CH2C ≡ CH  
CH3CH2Br 

A B 

Y X 
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(ii) by; oS we;s A yd B Ndú; lr mshjr mylg (5) fkdjeä mshjr ixLHdjlska C ixfhda.h 
Tn ms<sfh< lrkafka flfia oehs fmkajkak. 

 

 

 

 

 

 

(,l=Kq 90 hs') 

 

(c) weighs,a laf,darhsâ yd NaOH w;r m%;sls%hdfõ hka;%Kh ms<sn| Tnf.a oekqu Ndú; lrñka  

                       

    iy NaOH w;r m%;sls%hdj i|yd hka;%Khla fhdackd lrkak. 

 
 

(,l=Kq 30 hs') 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ll 
C 

C 

CH3CH2 

CH2CH3

CH2CH2CH3 

CH3 

C 

OCH3 

CH3C 

O 
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8.  

(a)  Y ødjKfhys legdhk ;=kla wvx.= fõ. 

      fuu legdhk yÿkd .ekaSu i|yd my; mÍlaId isÿ lrk ,oS. 

 

 mßlaIdj ksÍlaIKh 

① Y ys l=vd fldgilg ;kql HCl tla lrk ,oS. iqÿ meye;s wjlafIamhla (P1) 

② P1  fmrd fjka lr ødjKh ;=<ska H2S nqnq,kh 

lrk ,oS. 

iqÿ meye;s wjlafIamhla (P𝟐) 

③  P𝟐 fmrd fjka lrk ,oS. H2S bj;a lsÍu i|yd 

fmrkh kgjd, isis,a lr, NH4OH/ NH4Cl tla 

lrk ,oS. 

wjlafIamhla fkdue;. 

④ ødjKh ;=<ska H2S nqnq,kh lrk ,oS. l¿ meye;s wjlafIamhla (P𝟑) 

 

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

 

wjlafIamh mßlaIdj ksßlaIKh 

𝑷𝟏 I. P1 g c,h tla lr ñY%Kh 

kgjk ,oS. 

P1 ys fldgila ødjKh jqKs. 

II. by; I ys ñY%Kh WKqiqïj 

;sìh oS fmrd, fmrkh (𝐅1) 

yd fYaIh (𝐑1) u; my; 

mÍlaIK isÿ lrk ,oS¡ 

fmrkh (𝐅1) 

• WKqiqï 𝐅1 g ;kql         

H2SO4tla lrk ,oS. 

fYaIh (𝐑1) 

• WKqiqï c,fhka 𝐑1                

fyd|ska fidaod ;kql 

NH4OH tla lrk ,oS. 

• bkamiq, KI ødjKhla tla 

lrk ,oS.  

 

 

 

 

iqÿ wjlafIamhla  

 

 

 

𝐑1 ødjKh jqKs. 

 

 

;o ly meye;s wjlafIamhla  

P𝟐 WKqiqï ;kql HNO3 ys P𝟐 

ødjKh lr fmdgEishï 

fl%dafïÜ ødjKhla tla lrk 

,oS. 

ly meye;s wjlafIamhla 

A 

B 

C fldgi - rpkd                              
m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 150 ne.ska ,efí'& 
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P𝟑 I. WKqiqï idkaø HNO3 ys P3 

ødjKh lrk ,oS.  

frdai meye;s ødjKhla  

(1 ødjKh) 

II. by; I ødjKhg my; oE  

tl;= lrk ,oS. 

• idkaø HCl 

 

• ;kql NH4OH 

 

 

ks,a meye;s ødjKhla  

(2 ødjKh) 

ly− ÿUqre meye;s ødjKhla 

(3ødjKh) 
 

(i) legdhk ;=k y`ÿkd.kak. (fya;= wjYH ke;') 
(ii)  

I. P1, P2 yd P3 wjlafIam 
II. 1, 2 yd 3 ødjKj, j¾Khkag fya;=jk úfYaIhka y`ÿkd.kak.  

(ie. hq: ridhksl iQ;% muKla ,shkak.)  

(iii) by;      ④ ys wjlafIam jk legdhkh/ legdhk wdï,sl udOHfhaoS wjlafIam 
fkdjkafka uka oehs fláfhka meyeos,s lrkak. 

(,l=Kq 75 hs') 

 

(b) >k idïm,hl (NH4) 2SO4, NH4NO3 iy m%;sls%hdYS,S fkdjk øjH wvx.= nj fidhd .kakd ,oS. fuu 

idïm,fha wfudakshï ,jK m%udKh ks¾Kh lsßu i|yd my; olajd we;s ls%hdms<sfj< fhdod .kakd 

,oS. >k idïm,fhka 1.00g fldgila c,fha ødjKh lr 250.00cm3 olajd mßudñ;sl ma,dial=jla ;=< 

;kql lrk ,oS.(ñka miqj S ødjKh f,i ye|skafõ.) 

 

ls%hdms<sfj<1 

S ødjKfhka 50.00cm3 fldgila m%n, laIdrhl (NaOH) jeämqr m%udKhla iu. msßhï lr 

ksoyia jQ jdhqj 0.10moldm
−3

HCl 30.00cm3 ;=<g hjk ,oS. b;sßj we;s HCl WodiSk lsßug 

(*sfkdma;,ska o¾Ylh f,i fhdod .ksñka) wjYH jQ 0.10moldm
−3

 NaOH mßudj 10.20cm3 

úh. 

ls%hdms<sfj< 2 

S ødjKfhka 25.00cm3 fldgilg Al  l=vq o bkamiq m%n, laIdrhl jeämqr m%udKhla o 

tl;= lr ñY%Kh r;a lrk ,oS.  ksoyia jQ jdhqj 0.10moldm
-3

 HCl 30.00 cm3 ;=<g hjk ,§' 

b;sßj we;s HCl WodiSk lsßug (*sfkdma;,Ska o¾Ylh f,i fhdod .ksñka) wjYH jQ 

0.10moldm
-3

 NaOH mßudj 15.00cm3 úh. 

(ie. hq: ,sÜuia lvodis Ndú; lrñka 1 iy 2 ls%hdms<sfjf<ys jdhq msgùu iïmQ¾K oehs mßlaId 

lrk ,oS.) 

(i) ls%hdms<sfj< 1 ys ksoyia jQ jdhqj y`ÿkd.kak. 

(ii) ls%hdms<sfj< 2 ys ksoyia jQ jdhqj y`ÿkd.kak. 

(iii) ls%hdms<sfj< 1 iy 2 ys oS isÿ jk m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shkak. 

(iv) >k idïm,fha we;s (NH4) 2SO4 iy NH4NO3hk tla tla ixfhda.fhys ialkaO m%;sY;h 
.Kkh lrkak. 

(H = 1, N = 14, O = 16, S = 32) 

(,l=Kq 75 hs') 

 

 

 

[oywgjeks msgqj n,kak' 

A 
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9.  

(a) my; olajd we;s ld¾ñl ls%hdj,s i,lkak. 

I. úrxck l=vq ksIamdokh 

II. le,aishï ldnhsâ ksIamdokh 

III. hQßhd ksIamdokh 

IV. i,a*shqßla wï, ksIamdokh (iam¾Y l%uh) 

 

(i) tla tla ls%hdj,sfhys oS Ndú; lrk wdrïNl øjH i|yka lrkak. 
(ii) wjYH ;ekaj, oS iqÿiq ;;a;aj i|yka lrñka tla tla l%shdj,sfha oS isÿ jk m%;sls%hd i|yd 

;=,s; ridhksl iólrK ,shkak. 
(iii) my; tla tla oE i|yd m%fhdack fol ne.ska i|yka lrkak. 

 úrxck l=vq, le,aishï ldnhsâ, hQßhd yd i,a*shqßla wï,h 

(,l=Kq 75 hs') 
 
 

(b) ´fidaka úhk ydhkh (OLD), f.da,Sh WKqiqu (GW) yd wï, jeis (AR) j¾;udkfha oS wm uqyqK 

fok m%Odk mdßißl .eg¨ fõ. my; oelafjk m%Yak mßirh yd by; oelafjk .eg¨ yd iïnkaO 

h. 

(i) ldnka yd khsg%cka pl% m¾irfha l%shd;aul jk je|.;a ridhksl pl% 2 ls¡ 
I. ldnka pl%h iïnkaOfhka my; tla tla oEys ldnka mj;sk m%Odk wdldr tl ne.ska 

i|yka lrkak. 
jdhqf.da,fha, Ydlj,, c,fhys, mD:sú lfndf,a 

II. khsg%cka pl%fhys jdhq f.da,fha we;s N2 jdhqj bj;a ùu iy m%;smQ¾K úu isÿ jkafka 
flfia oehs fláfhka i|yka lrkak. 

III. ldnka pl%fhys laIqø csùka iyNd.S jk wdldr folla i|yka lrkak. 
 

(ii) wï, jeis we;s ùug odhl jk jdhqf.da,fha mj;sk khsg%cka wvx.= m%Odk ixfhda. fol 
yÿkd.kak. 

;=,s; ridhksl iólrK wdOdrfhka fuu ixfhda. jeis c,h wdï,sl lrkafka 

flfia oehs fmkajkak. 

 

(iii) by; i|yka tla tla mdßißl .eg¨jg (OLD , GW, AR) odhl jk ld¾ñl ls%hdj,s fol 
ne.ska y`ÿkd.kak' fuu tla tla ld¾ñl ls%hdj,ssh u.ska jdhqf.da,hg uqodyefrk tla 
ridhksl ixfhda.hla ne.ska y`ÿkd.kak. 

(iv) c,hg yd mig khsg%cka ixfhda. tl;= ùug ie,lsh hq;= wkaoñka odhl jk m%Odk 
ld¾ñl ls%hdj,sh y`ÿkd.kak. fuu ixfhda. c,hg yd mig we;=,a jk ud¾. iïnkaOj 
woyia olajkak. 

(v) óf;dguq,a, isoaêh jeks wl%uj;aj kd.ßl >k wmøjH neyer lsÍu by; i|yka mdßißl 
m%Yak ;=fkka tllg ie,lsh hq;= odhl;ajhla olajhs. tu mdßißl m%Yakh y`ÿkdf.k 
wl%uj;a f,i kd.ßl >k wmøjH neyer lsßu wod< mdßißl m%Yakhg odhl jkafka 
flfia oehs fláfhka i|yka lrkak. 

(,l=Kq 75 hs') 

  

 
 
 
 
 

[oykjjeks msgqj n,kak' 
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10.    

(a)    

(i) TiCl3 hkq ,d oï meye;s >khls. c,fhys oS A yd B kï TiCl3 ys ic,kh jQ úfYaI folla 
iEfohs. A iy B hkq H2O yd Cl

−,s.k wvx.= wIag;,Sh cHdñ;shla iys; ghsfÜkshïys 
ix.; ixfhda. fõ. A yd B fjka lr tajdfhys mrudKql ixhq;s ks¾Kh lrk ,oS. my; 
i|yka ls%hdms<sfj< Ndú; lr ;jÿrg;a úYaf,aIKh lrk ,oS. 
A ys úYaf,aIKh  

A ys 0.20moldm
−3

 ødjKhlska 50.00cm3 g jeämqr AgNO3(aq) tla l< úg ;kql 

wefudakshd ys ødjH iqÿ wjlafIamhla ,enqKs. wjlafIamh fidaod, Wÿkl fõ¨ úg (ksh; 

ialkaOhla ,efnk ;=re) ,enqKq ialkaOh 4.305 g úh.  

B ys úYaf,aIKh   

B ys 0.30moldm
−3

 ødjKhlska 50.00cm3 g jeämqr AgNO3(aq) tla l< úg A ys 

úYaf,aIKfha oS ,enqKq iqÿ wjlafIamhu ,enqKs¡ wjlafIamh fidaod W÷kl fõ¨ úg (ksh; 

ialkaOhla ,efnk ;=re) ,enqKq ialkaOh o 4.305 g úh. 

(H = 1, O = 16, Cl = 35.5, Ti  =48, Ag = 108) 

I. A yd B ys oS ghsfÜkshï ys bf,lafg%dak úkHdih ,shkak. 
II. A yd B ys jHqy wfmdaykh lrkak. 

III. A yd B ys IUPAC kï fokak. 
 

(iv) X, Y yd Z hkq M(II) f,day whkfhys ix.; ixfhda. fõ. tajdg ;,Sh iup;=ri%dldr 
cHdñ;shla we;. X WodiSk ixfhda.hls. Y ys c,Sh ødjKhlg BaCl2(aq) tla l< úg ;kql 

wï,j, wødjH iqÿ meye;s wjlafIamhla ,efí. c,Sh ødjKfha oS Z whk ;=kla ,nd fohs. 
my; oS we;s ,ehsia;=fjka iqÿiq úfYaI f;dard .ksñka X, Y yd Z jHqy iQ;% ,shkak. 

K+, NH3, CN-, SO4
2−  

(,l=Kq 75 hs') 
 

 

(b)    

  

 

 

   
 

 

by; rEm igyfka fmkajd we;s mßos úoHq;a ridhksl fldaIhla idod we;. 

my; o;a; imhd we;. 

Ag(s), AgCl(s) / Cl(aq)
−

                        E0 = 0.22V 

Hg(l) / Hg2Cl2(s) / Cl(aq)
−                   E0 = 0.27V 

(i) by; fldaIfhys TlaisyrK w¾O m%;sls%hdj ,shkak. 

(ii) by; fldaIfhys TlaislrK w¾O m%;sls%hdj ,shkak. 

(iii) fldaI m%;sls%hdj f.dvk.kak. 

(iv) oS we;s E0 w.hhka Ndú;fhka fldaIfhys úoHq;a .dul n,h .Kkh lrkak. 

(v) by; úoHq;a ridhksl fldaIfhys iïu; ,sÅ; ksrEmKh fokak. 

(vi) by; úoHq;a ridhksl fldaIfhys úoHq;a .dul n,h laf,darhsv whk idkaøKh u; r|dmj;S o? 

Tnf.a ms<s;=r i|yd fya;=j / fya;= olajkak. 

Ag 

KCl (1.0 moldm
−3

) 

Pt 

Hg(l) 

Hg
2
Cl2(s) 

AgCl(s) 
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wñ, oikdhl | wdidfjka bf.k.kak 

(vii) fldaIfhka 0.10A jQ Odrdjla úkdä 60 l ld,hla ;=< oS ,nd .;a úg Ag(s) + AgCl(s) 

ialkaOfhys isÿ jQ fjki .Kkh lrkak. 

(viii) by; (vii) ys Odrdj ,nd .;a miq ødjKfhys laf,darhsv whk idkaøKh l=ula úh yels o? 

(*erfâ ksh;h, F = 96 500Cmol
−1

, Cl = 35.5, Ag = 108) 

(,l=Kq 75 hs') 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wj¾;s;d j.=j 

 

 

 

 

 

 


