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Wmfoia 

 wdj¾;s;d j.=jla imhd we;' 

 .Kl hka;% Ndú;hg bv fokq fkd,efí' 

 wxl 04 iy 07 m%Yak j,g ms<s;=re iemhSfï§ we,alhs,a ldKav ixlaIsma; wdldrhlska ksrEmKh l< yelsh' 

                  H     H 

ksoiqk (    H – C –  C –   ldKavh CH3CH2  - f,i ±laúh yelsh'   

             H –  H  

 A  fldgi - jHQy.; rpkd  

 ish¨u m%Yakj,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 nj o §¾> ms<s;=re 

n,dfmdfrd;a;= fkdjk nj o i,lkak' 
 

 B  fldgi - rpkd  

 m%Yak ish,a,gu ms<s;=re imhkak' fï i`oyd imhkq ,nk lvodis Ndú;d lrkak' 
 iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika jQ miq A  iy B fldgia j,g ms<s;=re A fldgi uq,ska ;sfnk mßÈ tla ms<s;=re 

m;%hla jk fia wuqKd úNd. Yd,dêm;sg Ndr fokak' 
 m%Yak m;%fhys B fldgi muKla úNd. Yd,dfjka msg;g f.k hd yelsh' 

 id¾j;% jdhq ksh;h"  𝑅 = 8.314 𝐽 𝐾−1  𝑚𝑜𝑙−1 
 wej.dâfrda ksh;h"  𝑁𝐴 = 6.022 ×  1023  𝑚𝑜𝑙−1 
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A fldgi - jHqy.; rpkd 

 

 m%Yak ish,a,gu fuu m;%fhau ms<s;=re imhkak' 

01. a) my; i`oyka m%Yak wdj¾;s;d j.=fõ 𝑆 f.dkqfõ uQ,øjH yd iïnkaO fõ' fldgia (i) isg (v) olajd 
ms<s;=re ,ndoSfï oS ,nd oS we;s wjldYfha uQ,øjHfha ixfla;h ,shkak' 

 i. wvqu m<uq whKslrK Yla;sh iys; uQ,øjH jkafka ..............  

 ii. jd;fha r;al, úg khsg%hsvh idok CIdr f,day uQ,øjH jkafka ..............  

 iii. fndfyda úg bf,lafg%dak W!k f¾Çh iyixhqc ixfhda. idok WNh.=kS uQ,øjH jkafka .............  

 iv. jeämqr Tlaiscka ;=, r;al< úg Tlaihsv" fmfrdlaihsv yd iqm¾ Tlaihsv ish,a, iEÈh yels uQ, øjH 

jkafka ............... 

 v. isis,a c,h iu`. m%;sl%shd fkdlrk ;rï jk kuq;a WKQ c,h iu`. m%;sl%shd lrk uQ,øjH jkafka 

  ............... 

  

b) I.  𝐻𝑋𝑍4 hkq m%n, Tlafid wï,hls' fuys 𝐻 hkq yhsv%cka jk w;r 𝑋 yd 𝑍 hkq ldur WIaK;ajfha oS 

oaú mrudKql jdhQka f,i mj;sk uQ, øjH folls'  𝐻𝑋𝑍4 ys oS 𝑋 ys TlaislrK wxlh +7 fõ' 

   𝐻𝑋𝑍4 ys iels,a, my; mßos fõ' 

 

 

 

 

 

 

 i. 𝑋 yd 𝑍  uQ, øjH yÿkdf.k ksjeros ridhksl ixfla; ,shkak' 

  𝑋 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  𝑍   -'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ii.  𝐻𝑋𝑍4 ys jvd ia:dhS ¨úia jHqyh uQ,øjH  i`oyd ksjeros ridhksl ixfla; Ndú;d lrñka w`oskak' 

 

 

 

 

 iii. c,Sh udOHfha oS  𝐻𝑋𝑍4 ys ú>gkhg wod, ;=,s; iólrKh ,shkak' 

  

  
Z 

X 

H Z Z 

Z 
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 iv. c,Sh udOHfhaoS  𝐻𝑋𝑍4  ú>gkfhka ,efnk Tlafid wekdhkhg wod<j mej;sh yels iïm%hqla; 
jHqy 4 la woskak' 

 

 

 

 

 v. 𝐻 , 𝑋, 𝑍 hk uQ,øjH úoaHq;a RK;dj wdfrdayKh jk mßos fm< .iajkak' 

 

 

      II. my; i`oyka ¨úia jHqyh mokï lrf.k my; j.=fõ olajd we;s 𝐶 , 𝑁 yd 𝑂 mrudKqj,  

  I.   mrudKqj jgd VESPER hq.,a ixLHdj 

  II.  mrudKq jgd bf,lafg%dak hq., cHdñ;sh 

  III. mrudKqj jgd yevh 

  Iv mrudKqfõ uqyqïlrKh i`oyka lrkak' 
 
 
 
 
 
 
 
 
 my; ±lafjk mßÈ 𝐶 mrudKq wxlkh lr we;' 
 
 
 
 
 
 
 
 

 𝑁 𝐶1 𝐶2 𝐶3 𝑂 

I.   mrudKqj jgd 
VESPER   hq.,a  
ixLHdj 

     

II.  bf,lafg%dak hq.,    
cHdñ;sh 

     

III.  yevh      

Iv.  uqyqïlrKh      

  

                𝐻      𝑂     𝐻 

       ∶ 𝑁 ≡ 𝐶 − 𝐶 − 𝐶 − 𝐶 − 𝐶𝑙 

               𝐻            𝐻 

                  𝐻       𝑂     𝐻 

          𝑁 − 𝐶1 − 𝐶2 − 𝐶3 − 𝐶4 − 𝐶𝑙 

                𝐻                𝐻 
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 vi. by; (II) fldgfiys olajk ,o ¨úia jHQyfhys my; olajd we;s 𝜎nkaOk iE§u i`oyd iyNd.Sjk 

mrudKql $ uqyqï ldCIsl y`ÿkd.kak' ^mrudKqj, wxlkh (II) fldgfiys wdldrhgu fõ& 

I. 𝑁 - 𝐶1   :   𝑁 -  ......................................   𝐶1 - ........................................................................    
II. 𝐶1 - 𝐶2  :   𝐶1 -  ......................................   𝐶2 - ........................................................................    
III. 𝐶3 - 𝑂   :   𝐶3 -  ......................................   𝑂 - ........................................................................    
IV. 𝐶4 - 𝐶𝑙  :   𝐶4 -  ......................................   𝐶𝑙 - ........................................................................        
V. 𝐶2 - 𝐻   :   𝐶2 -  ......................................     𝐻 - ........................................................................     

by; (II) fldgfiys olajk ,o ¨úia jHQyfhys my; my; i`oyka  𝜋  nkaOk iE§u i`oyd iyNd.Sjk 
mrudKql $ uqyqï ldCIsl y`ÿkd.kak' ^mrudKqj, wxlkh by; (II) fldgfiys wdldrhgu fõ& 

 i. 𝑁 − 𝐶1     :   𝑁  ......................................................        𝐶1   ................................................................. 

 ii.   𝐶3 − 𝑂     :  𝐶3  ......................................................        𝑂    .................................................................. 

c) jryka ;=< we;s .=Kh jeäjk ms<sfj,g my; i`oyka oE fm<.iajkak' ^fya;= wjYH fkdfõ& 

 i. 𝑂, 𝐹, 𝑁, 𝐶 ^m<uq whkSlrK Yla;sh&   
  ……………................   <  ……………................   <    ……………................ <  ……………................  

 ii. 𝐶𝐻3𝐶𝐻2𝐶𝐻2𝑂𝐻, 𝐶𝐻3𝐶𝐻2𝑂𝐶𝐻3 , (𝐶𝐻3)2𝐶𝐻𝑂𝐻  , 𝐶𝐻3𝐶𝐻2𝐶𝐻2𝐶𝐻3  ^ ;dmdxlh& 

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

 iii.  𝑁2𝐻4, 𝑁2𝑂, 𝑁2𝑂5, 𝑁𝐻2𝑂𝐻   ^𝑁 ys TlaislrK wxlh & 

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

02' a) A yd B hkq wdj¾;s;d j.=fõ msysá mrudKql l%udxlh 20g wvq uQ,øjH 2 ls' A  f,dayhla jk w;r B 

wf,dayhls' ixY=oaO A jeämqr 𝑂2 iu`. oykh l< úg 𝐶 keue;s wjfYaIh ,enqK w;r th c,hg 
tlal< úg oaúmrudKql jdhqjla jk 𝐷 yd 𝐸 keue;s iyixhqc ixfhda.h o 𝐹 keue;s whksl ødjKh 
o ,enqKs' fuu ñY%Khg c,Sh 𝐾𝑀𝑛𝑂4 ødjKhla tl;= l<úg 𝐺 keue;s wjfCIamh we;s úh' 𝐵 
jd;fha ks,a ±,a,lska hq;=h ±ùu isÿ ù 𝐵𝑂2 yd 𝐵𝑂3 keue;s Tlaihsv 2 la idohs' wdï,sl udOHfha§ 𝐸 
yd 𝐵𝑂2 w;r m%;sl%shdfjka m%n, wï,hla we;s fõ' 

i. A yd B  uQ, øjH y`ÿkajkak' 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

ii. A yd B  uQ,øjHhj,g wod, bf,lafg%dak úkHdi ,shkak' 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

iii. C, D, E, F yd G y`ÿkd.kak' 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 
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iv. my; wjia:d i`oyd wod, ;=,s; ridhksl iólrK ,shkak' 
1. A jeämqr 𝑂2 iu`. isÿlrk m%;sl%shdj i`oyd 

............................................................................................................................................................... 

............................................................................................................................................................... 

2. C keue;s wjfYaIh c,hg tl;= l< úg isÿjk m%;sl%shdj i`oyd 
............................................................................................................................................................... 

............................................................................................................................................................... 

3. c,Sh 𝐾𝑀𝑛𝑂4 tl;= l< úg isÿjk m%;sl%shdj i`oyd 

.............................................................................................................................................................. 

............................................................................................................................................................... 

4. wdï,sl udOHfha§ E yd 𝐵𝑂2 w;r isÿjk m%;sl%shdj i`oyd 

.............................................................................................................................................................. 

............................................................................................................................................................... 

v. 𝐵𝑂2 yd 𝐵𝑂3 w;ßka tla Tlaihsvhla úrxck ldrl jdhqjls' th y`ÿkd.kak' tu úrxck l%shdj,sfha§ 
j¾Kj;a øjH TlaislrKhg ,lafõ o @ TlaisyrKhg ,la fõo hkak i`oyka lrkak'  
..................................................................................................................................................................... 

..................................................................................................................................................................... 

 

 b) A, B, C, D  yd E  f,i kï lrk ,o mßCIK k, myl                                    

[𝐶𝑟(𝐻2𝑂)6]3+  , [𝐶𝑢(𝐻2𝑂)6]2+ , [𝑁𝑖(𝐻2𝑂)6]2+ , [𝐶𝑜(𝐻2𝑂)6]2+ , [𝑍𝑛(𝐻2𝑂)6]2+ hk ødjK wvx.= 
fõ' ^wkqms<sfj, fkdfõ& fuu ødjK y`oqkd .ekSug isÿlrk ,o mrSCIK yd ,enqKq ksrSCIK my; 
±lafõ' 

 

ødjKh mrSCIKh yd ksÍCIKh 

A c,Sh 𝑁𝑎𝑂𝐻 ødjKhla ìxÿfjka ìxÿj tl;= lsÍu isÿ lrk úg iqÿ meye;s 
wjfCIamhla we;s ù jeämqr tl;= lrk úg tu wjfCIamh Èh ù wj¾K 
ødjKhla ,efí' 

 B c,Sh 𝑁𝐻3 ødjKhla iaj,amh ne.ska tl;= lrk úg m<uqj ,d ks,a mdg 
wjfCIamhla we;s ù jeämqr tl;= lrk úg th Èh ù ;o ks,a meye;s ødjKhla 
,efí' 

C idkaø 𝐻𝐶𝑙 ødjKhla tl;= l< úg ks,a meye;s ødjKhla ,efí' 

D CIdÍh udOHfha mj;sk 𝐻2𝑂2 ødjKhla tl;= lsÍu isÿl< úg ly meye;s 
ødjKhla ,efí' tu ly meye;s ødjKh wdï,sl l,úg ;eô,s meye;s 
ødjKhla nj m;a fõ' 

E c,Sh 𝑁𝐻3 ødjKhla iaj,amhla ne.ska tl;= lrk úg m<uq j fld< meye;s 
wjfCIamhla we;s ù jeämqr tl;= lrk úg th Èh ù ks,a meye;s ødjKhla 
,efí' 
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i. A, B, C, D yd E ødjK y`ÿkd .kak' 

 A    -    ....................................................               B  -   ....................................................   

 C    -    ....................................................               D  -   ....................................................   

 E    -    ....................................................   

ii. by; mrSCIKj,g wod,j ,enqK tla tla ksrSCIK meyeÈ<s lsÍu i`oyd ;=,s; ridhksl iólrKh 
,shkak'  

  ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

  ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

  ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

  ..................................................................................................................................................................... 

 

03. a) 

 i. ridhksl m%;sl%shdjl iS>%;djh flfrys n,mdk idOl 04 i`oyka lrkak' 

  ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

ii. m%;sl%shl idkaøKh by< kexjQ úg m%;sl%shd iS>%;djh jeä jkafka uka±hs ix>Ügk jdoh weiqfrka 
ieflúka myokak' 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 
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b) 270𝐶 §" A jdhqfjka 0.01 𝑚𝑜𝑙 yd B jdhqfjka 0.02 𝑚𝑜𝑙 f¾Lkh lrk ,o 1 𝑑𝑚3 ixjD; oDv 
Ndckhla ;=, ;enQ úg th my; wdldrhg m%;sl%shd lsÍu isÿ fõ' 

  𝐴(𝑔) + 2𝐵(𝑔)  →  𝐶(𝑔)  +   𝐷(𝑔)   

 ld,h;a iu`. A ys idkaøKh úp,kh jk wdldrh yd B ys idkaøKhla iu`. m%;sl%shd YS>%;djh 
úp,k jk wdldrh my; m%ia:dr u.ska fmkajd we;' 

 

 

 

 

 

 

 

 

 

i. tla tla m%;sl%shlhg idfmaCIj fm< yd m%;sl%shdfõ iuia: fm< i`oyka lrkak' 
 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

ii. by; m%;sl%shdj i`oyd wod< YS>%;d m%ldYkh ,shkak' 
 ..................................................................................................................................................................... 

 ..................................................................................................................................................................... 

iii. 270𝐶 oS by; m%;sl%shdjg wod< wdrïNl m%;sl%shd fõ.h 4 × 10−5 𝑚𝑜𝑙𝑑𝑚−3𝑆1 kï fõ. ksh;fha 
w.h .Kkh lrkak' 
..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

iv. m%;sl%shdjl fõ.h yd fõ. ksh;h w;r fjki i`oyka lrkak' 
..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

v. 270𝐶 § wdrïNfha oS mej;s 𝐴(𝑔)  ys m%udKfhka wvla m%;sl%shd lr we;s úg Ndckh ;=< mSvkh 
.Kkh lrkak' 
..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

..................................................................................................................................................................... 

 

[𝐵𝐽]/𝑚𝑜𝑙 𝑑𝑚−3 

[𝐴]/𝑚𝑜𝑙 𝑑𝑚−3 

ld,h/𝑆 

0.01 

m%;sl%shd YS>%;djh/𝑚𝑜𝑙 𝑑𝑚−3 
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04. wKql iQ;%h 𝐶4𝐻8 jk A, B yd C tlsfkflys jHqy iudjhúl fõ' B muKla  ;%sudK iudjhúl;dj 
fmkakqï lrhs' A, B yd C  fjk fjku fn%daóka Èhr iu. m%;sls%hd lr jQ úg ms<sfj,ska D, E yd F ,nd 

foa' D, E yd F  uOHidÍh 𝐾𝑂𝐻 iu`. r;a l< úg ms<sfj,ska G, H yd I ,nd foa' G muKla wefudaksh 
is,aj¾ khsfÜ%Ü iu. m%;sl%shdfjka iqÿ wjfCIamhla we;s lrhs' 

 i. A, B, C, D, E, F, G, H yd I hk ixfhda.j, jHqy my; fldgq ;=, w`Èkak' 

  

 

 

 

 

                A                                                         B                                                         C 

 

 

 
 

                  

                          D                                                         E                                                       F 

 

 

 

 

      

                   G                                                           H                                                   I 

  
 
ii.  A, B  yd C  ys  IUPAC kï ,shkak'  

 A    -    ......................................................................................................................................................               

 B  -      .......................................................................................................................................................   

  C    -    ......................................................................................................................................................   
              

i. B  ixfhda.h fmkajk ;%sudK iudjhúl;d j¾.h l=ulao @ 
..................................................................................................................................................................... 

 

ii. G yd I tlsfkflys iudjhúl fõo @ Tfí ms<s;=reg fya;=j i`oyka lrkak' 
..................................................................................................................................................................... 
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b) my; § we;s tla tla m%;sl%shdfõ m%Odk ldnksl M,fhys jHqyh w`Èkak' 

 1. 𝐶𝐻3𝐶𝐻2𝐶 ≡ 𝐶𝐻      

 

               𝑂𝐻 

 2. 𝐶𝐻3𝐶𝐻𝐶𝐻2𝐶𝐻 = 𝐶𝐻2  

    

 

3. 𝐶𝐻3𝐶 ≡ 𝐶 𝐶𝐻2𝐶𝐻 = 𝐶𝐻2  

 

 

 

 

 4. 𝐶𝐻3𝐶𝐻2𝐵𝑟  

 

 

5. 𝐶𝐻3𝐶 ≡ 𝐶 𝑀𝑔𝐵𝑟 

 

 

 6. 𝐶6𝐻5𝐶𝑂𝑂𝐻    

 

 

 7. 𝐶𝐻3𝐶𝐻 = 𝐶𝐻2  

 

            𝐻      𝐶𝐻3 

 8.           𝐶 = 𝐶 − 𝐶𝐻3 

 

 

 

 9. 𝐶𝐻3𝐶 ≡ 𝐶𝐻  

 

 

             𝐶𝐻3 

        10.            𝐶𝐻 − 𝐶𝐻3       

 

 

 

   idkao%  𝐻2𝑆𝑂4     

uOH idÍh 𝐾𝐶𝑁 
    

           𝐵𝑟2    
ks¾c,Sh 𝐹𝑒𝐵𝑟3 

 𝐶𝐻3𝐵𝑟 
    

           𝐻𝐵𝑟 
     

           𝐻𝐵𝑟         
O%eùh ;;a;ajh  

𝐻+/𝐾𝑀𝑛𝑂4     

                  𝐻2 
       𝑃𝑑/𝐵𝑎𝑆𝑂4  
           quinoline 

           𝐻𝑔2+ 
    𝐻+/𝐻2𝑂 

𝑁𝐻3/𝐶𝑢2𝐶𝑙2     
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C.                                                       hk m%;sl%shdfõ m%Odk M,h i`oyka lr tu m%;sl%shdjg wod, hdka;%Kh 
,shd olajkak' 

              𝐶2𝐻5 

 𝐶𝐻3 − 𝐶 = 𝐶𝐻2  
𝐵𝑟2(𝑙)
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