
^01& my; § we;s bf,lafg%dKsl ixl%uK w;=frka l=ula mrudKql" yhsv%ckaj, úfudapk 
j¾Kdj,sfha jeäu Yla;shla ksrEmKh lrk f¾Ldjg wkqrEm fõ o@ 

  ^1& n = 2           n = 1  ^2& n = 5           n = 3  ^3& n = 3           n = 2 
  ^4& n = 5           n = 2  ^5& n = 4           n = 2  
                   

^02& lafjdkagï wxl n, l, m   iy m  iïnkaOj my; m%ldY w;ßka jerÈ m%ldYh f;darkak' l s

  ^1& n hkq m%Odk lafjdkagï wxlh jk w;r tu.ska bf,lafg%dakh mrudKqjla ;=, w;am;a 
lr.kakd jQ m%Odk Yla;suÜgu w¾: ±lafjhs' 

  ^2& l hkq fldaKsl .uH;d lafjdkagï wxlh jk w;r tu.ska bf,lafg%dakh wh;a mrudKql 
ldlaIslfha yevh w¾: ±lafjhs' 

  ^3& m   hkq pqïNl lafjdkagï wxlh jk w;r tu.ska ldlaIslhl wjldYfha ÈYdk;sh úia;r l

flfrhs' 

  ^4& m   hkq pqïNl lafjdkagï wxlh jk w;r tu.ska N%uKhjk wdfrdamKhlg pqïNl s

lafIa;%hla ksmoùug yels nj;a tneúka mrudKql ldlaIslhl bf,lafg%dak 2 la mj;sk 
nj;a m%ldY flfrhs' 

  ^5& m%Odk lafjdkagï wxlh n ys w.h jeäj;au ldlaIslh jvd úYd, jk w;r bf,lafg%dakh 
kHIaáhg ÿria:j .;lrk ld,h jeäfjhs'    

                   

2+ 3+^03& N, Be, Na iy Mg j, ;=kajk whKSlrK Yla;sh (X  ®  X  + e) jeäjk wkqms<sfj, jkqfha" (g) (g)

  ^1& N < Be < Na < Mg  ^2& Mg < Na < Be < N  ^3& N < Na < Mg < Be 
  ^4& Na < N < Be < Mg  ^5& Mg < Be < Na < N   
                   

^04& XeF  , XeF  iy XeOF  ys yevhka ms<sfj,ska jkqfha" 6 2 2

  ^1& iup;=ri%dldr msrñãh" f¾Çh" T yevh 
  ^2& ;,Sh iup;=ri%dldr" msrñãh" p;=ia;,sh 

  ^3& f¾Çh" T yevh" p;=ia;,sh 
  ^4& wIaG;,sh" f¾Çh" ;,sh ;%sfldaKdldr 
  ^5& wIaG;,sh" fldaKsl" ;,sh ;%sfldaKdldr    
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Wmfoia
² wdj¾;s;d j.=jla imhd we;'
² ish¨u m%Yakj,g ms<s;=re imhkak'
² .Kl hka;% Ndú;hg bvfokq fkd,efí'
² ms<s;=re m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak'
² 01 isg 50 f;la jQ tla tla m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=re j,ska ksjerÈ fyda b;du;a 

.e,fmk ms<s;=r f;darf.k th ms<s;=re m;%fha msgqmi ±lafjk Wmfoia mßÈ (x) fhdod olajkak'
-1 -1

id¾j;% jdhq ksh;h R = 8.314 J K  mol
-34 

ma,Ekalaf.a ksh;h h = 6.626 x 10 J s

23 -1
wej.dâfrda ksh;h NA = 6.022 x 10 mol

8 -1
wdf,dalfha fõ.h  = 3 x 10  m s
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^05& my; § we;s ixfhda.fha IUPAC kduh l=ula o@ 

  ^1& 2, 5-dimethyl-6-formyl-3-oxohex-4-enoic acid 
  ^2& 2, 5-dimethyl-6, 3-oxohex-4-enoic acid 
  ^3& 2, 5-dimethyl-3, 6-dioxo-4-hexenoic acid 
  ^4& 2, 5-dimethyl-3, 6-dioxohex-4-enoicacid 
  ^5& 3, 6-dioxo-2, 5-dimethyl-4-hexen-oic acid    
                   

0^06& w,am jYfhka ødjHjk AB  ,jKfha ix;Dma; c,Sh ødjKhla 25 C § idod .kakd ,§' ix;Dma; 3
- -3 -3 0ødjKfha B  whkfha idkaøKh 6 x 10  moldm  kï 25 C ys § AB  ys ødjH;d .=Ks;h jkafka" 3

-8 2 -6 -10 4 -12  ^1& 3.6 x 10  mol  dm    ^2& 4.32 x 10  mol  dm  
-10 3 -9 -6 2 -12  ^3& 2.16 x 10  mol  dm    ^4& 5.32 x 10  mol  dm  
-10 4 -12  ^5& 2.96 x 10  mol  dm      

                   

^07& X,  Y yd Z f,i kï lr we;s ixfhda.j, iy ixhqc ,laIK úp,khjk wdldrh ksjerÈj olajd 
we;af;a" 

   X - AgCl                Y - Ag S                Z - AgF 2

  ^1& X < Y < Z  ^2& Y < X < Z  ^3& Z < Y < X  ^4& Z < X < Y  ^5& X < Z < Y  
                   

^08& D yd E ixfhda. tlsfkflys m%;srEm wjhj iudjhúl fõ' my; tajdhska l=ula D yd E ys wKql 
iQ;%h úh yelso@ 

  ^1& C H O ^2& C H O ^3& C H O ^4& C H O ^5& C H   3 8 4 8 3 7 3 6 4 8
                   

3- +^09& NOCl, NH , NF , NO  yd NO  hk úfYaIj, N uOH mrudKqfõ úµq;a RK;dj jeäjk 3 3 4 2

wkqms<sfj, jkqfha" 
3- +  ^1& NOCl < NH  < NF  < NO  < NO   ^2& NH  < NF  < NO  < NO  < NOCl 3 3 4 2 3 3 4 2

3- + 3- +  ^3& NOCl < NH  < NO  < NO  < NF   ^4& NH  < NF  < NO  < NOCl < NO  3 4 2 3 3 3 4 2
+ 3-  ^5& NH  < NF  < NO  < NO  < NOCl    3 3 2 4

                   

2+^10& CH  - C º C - H hk ldnksl ixfhda.h Hg  / ;kql H SO  iu. m%;sl%shdlrjd" ,efnk M,hg 3 2 4

;kql NaOH iu. m%;sl%shdùug i,iajd úc,kh lrhs' tys§ ,enqK M,hg NaBD  / fu;fkda,a 4

^fidaähï fndafrdähqgrhsâ& iu. m%;sl%shd ùug ie,eiajQ úg ,efnk M,h jkqfha"  
                   

  ^1& CH   -  C  -  CD   -  CH    ^2& CH   -  C  =  CH  -  C  -  CH  3 2 3 3 3

                   

  ^3& CH   -  CD  -  C  -  CD   -  CH    ^4& CH   -  CD   -  CH  =  C  -  CH  3 2 3 3 2 3

                   

  ^5&      

02

H - C - C = CH - C - CH - CO H 3

CH3 CH3

OD

H

CH  3 H

D CH  3

D

CH  3

CH  3

3- +

CH   -  C  -  CH  =  C  -  CH   3 3

OH



03
0^11& 25 C ys § ixjD; oDv fkdjk n`ÿkla ;=, my; iu;=,s;;dj we;sfõ' 

CH  + CO              2CO  + 2H  4(g) 2(g) (g) 2(g)

fuu WIaK;ajfha § u by; iu;=,s; moaO;shg Ne jdhqj hï m%udKhla we;=¿ lrhs' tys § moaO;sh ;=< 
isÿ fkdfõ hehs Tn wfmaCId lrkqfha my; tajdhska l=ula o@

  ^1& n`ÿfka mßudj jeäfõ'  

  ^2& ix>gl j, ujq, Nd. wvqfõ' 

   ^3& K ys w.h ksh; fõ'  C

  ^4& ix>gl j, idkaøK wvq fõ' 

  ^5& n`ÿfka uq¿ mSvkh jeä fõ'     
                   

^12& A  + 2B          C  hk uQ,sl m%;sl%shdfõ § we;s WIaK;ajhl§ wdrïNl is>%;d uekSfï (aq) (aq) (aq)

mÍlaIKhl úia;r my; mßÈ fõ' 

 by; fojk mÍCIKfha § C iE§fï wdrïNl iS>%;dj jkafka" 
                   

  ^1& 3R   ^2&  ^3& 4R   ^4& R   ^5& 6R  1 1 1

                   

^13& ixY=oaO iron(II) sulfite (FeSO ) ,jKfhka 6.80g l idïm,hla jeämqr ;kql H SO  ys ødjKh 3 2 4
-3lrk ,§' fuu iïmQ¾K ødjKhu 0.5 moldm  KMnO  ødjKhla iu`. wkqudmkh lrk ,§' wka; 4

,laIfha § ìhqfrÜgq mdGdxlh jkqfha" (Fe = 56, S = 32, O = 16) 
3 3 3 3 3  ^1& 20.0cm   ^2& 30.0cm   ^3& 40.0cm   ^4& 50.0cm   ^5& 60.0cm   

                   

3^14& § we;s WIaK;ajhl§ f¾pkh lrk ,o 1 dm  oDV ixjD; n`ÿkla ;=,g A B  n ujq, m%udKhla 2 2 (g)

we;=,;a lr moaO;sh my; ±lafjk iu;=,s;;djhg t<öug bv yßk ,§' 

2 A B                 2 A B  +  B   2 2 (g) 2 (g) 2 (g)

 iu;=,s;;djfha § B   j,ska X ujq, m%udKhla ie§ we;s nj fidhd .kakd ,§' iu;=,s;;djfha § 2 (g)

n`ÿfka uq¿ mSvkh P úh' fuu moaO;sfha iu;=,s;;d ksh;h K  ksjerÈj ,nd fok m%ldYh jkafka" P

                   

  ^1&  ^2&  ^3& 

                   

  ^4&  ^5&   

R  1

3

1
2

mßlaIKh 
-3[A ] moldm  (aq)

-3[B ] moldm  (aq)
wdrïNl 
iS>%;dj 

0.3
0.4

0.2
0.1

R  1

?

34x p 
2(n + x) (x - 2x)  

2 24x p  
2(n + x) (n - x)  

3 2x p  
2(n + x) (n - 2x)  

3 34x p  
(n + x) (n - x)

34x p 
2(n - x)  



0 -3 3 -3^15& 27 C ys § 0.10moldm  NH  ødjKhlska 25 cm  la 0.1moldm  HCl la ødjKhla u.ska isÿl< 3 (aq)

wkqudmkhl § ,nd.;a pH jl%h my; § we;' tfukau ta i`oyd Ndú;d lsÍug .kakd ,o o¾Yl 
lsysmhla tajdfha P  w.hka iu`. § we;' fï i`oyd fhda.H o¾Yl jkqfha" kIn

A -   msfkdama;,ska    9.6

B -  fu;s,aTf¾kaÊ   3.7  

C -  fu;s,afrâ        5.0 

D -  ;hsfuda,a íÆ      1.7  

  ^1& A iy B  ^2& B iy C  ^3& C iy D  ^4& A iy D  ^5& A iy C  
                   

^16& S f.dkqfõ uQ, øjH yd tajd idok ixfhda. iïnkaOfhka my; § we;s l=uk m%ldYh wi;H o@ 

  ^1& S f.dkqfõ uQ,øjH j, Tlaisydrl .=K ldKavfha my,g hk úg jeä fõ' 

  ^2& laIdrf,day w;ßka Li muKla >k wjia:dfõ mj;sk ia:dhs nhsldnfkag fkdidohs' 

  ^3& laIdr mdxY= f,day idok khsfÜ%g ish,a, ;dmh yuqfõ úfhdackfha § ÿUqre meye;s jdhqjla 
msg lrhs' 

  ^4& laIdr f,day" laIdr mdxY= f,day yhsv%hsv ish,a, c,h iu`. m%;sl%shdfõ § f,day Tlaihsvh 
idod H  jdhqj msg lrhs' 2

  ^5& ̂ fmdgEishï& K jd;fha oykh l, úg tys iqm¾ Tlaihsvh m%Odk M,h f,i;a" iq¿ M, f,i 
Tlaihsvh yd mZTlaihsvh o idohs'    

                   

-3 3 -3 3^17& 298K ys § 0.2 moldm  H SO  ødjKhlska 50cm  lg 0.8 moldm  NH  ødjKhlska 50cm  la tl;= 2 4 3
-3lrhs' ødjK tl;= lsÍfï § mßud úm¾hdihla isÿ fkdfõ kï yd 298K ys§ kb (NH ) = 1 x 10  3

-3moldm  kï ødjKfha pH w.h jkafka" 

  ^1& 4.69  ^2& 5.0  ^3& 6.02  ^4& 11.0  ^5& 9.0  
                   

0^18& iïu; ;;aj hgf;a isÿjk my; § we;s m%;sl%shdj i`oyd DH  .Kkh lsÍug wjYH fkdjk 
o;a;hla jkqfha" 

                   

CH   -  CH  =  CH  -  CH   +  Br               CH   -  CH  -  CH  -  CH  3 3 2(l) 3 3
                   

0  ^1& C - H iïu; nkaOk ú>gk tka;e,amsh DH  (C - H) D

0  ^2& C = C iïu; nkaOk ú>gk tka;e,amsh DH  (C = C) D

0  ^3& Br  iïu; jdIamSlrK tka;e,amsh DH  (Br ) 2 vap 2(l)

0  ^4& C - Br iïu; nkaOk ú>gk tka;e,amsh DH  (C - Br) D

0  ^5& Br - Br iïu; nkaOk ú>gk tka;e,amsh DH  (Br - Br )   D (g)
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^19& veksfh,a fldaIh iïnkaOkj jerÈ m%ldYh jkafka" 

  ^1& th m%d:ñl fldaIhls' 

  ^2& fldaIfha TlaislrK w¾O m%;sl%shdj Ok wefkdavfha isÿfõ' 

  ^3& fldaI m%;sl%shdj iajhxisoaO fõ' 

  ^4& fldaIfha úoHq;a úÊfÊµ f,i ZnSO  yd CuSO  Ndú;d fõ' 4 4

  ^5& fldaIfha RK w.%h Zn o Ok w.%h Cu o fõ'    
                   

^20& *Sfkda,a ys iïm%hqla; jHqyhla fkdjkafka my; ±lafjk tajdhska l=ula o@ 

  ^1&  ^2&  ^3&  ^4&  ^5&  

                   

            

^21& ;d;aúl jdhqjl iïmSvH;d idOlh          = Z ys w.h 1 g wdikak jk ;;aj jkafka" 
            

  ^1& b;d by< WIaK;aj yd b;d by< mSvk 
  ^2& b;d my< WIaK;aj yd b;d by< mSvk 
  ^3& b;d by< WIaK;aj yd b;d my< mSvk 
  ^4& wka;¾ wKql wdl¾IK n, b;d m%n,j l%shd;aul jk úg 
  ^5& jdhqj wvx.= Ndckfha mßudj fjkia jk úg    
                   

^22& tlu WIaK;aj yd mSvkfha jQ i¾jiu n`ÿka 2 l jQ mßmQ¾K jdhQka folla iïnkaOj my; i`oyka 
l=ula i;H fõ o@ 

  ^1& jdhQka fofla ujq, ixLHd wiudk fõ' 

  ^2& jdhQka 2 ys wKqj, pd,l Yla;Ska iudk fõ' 
  ^3& jdhQka ys wKq ixLHd iudk fõ' 

3  ^4& jdhq ujq, 1 l mßudj 22.414dm  fõ' 
  ^5& tla tla jdhqfõ wKq w;r iudk wka;¾ wKql wdl¾IK n, l%shd;aul fõ'   
                   

0^23& 25C  ys § SO  jdhqj jdhqf.da,Sh O  iu`. SO  njg m;aùu iajhxisoaO m%;sl%shdjls' 2 2 2
0 -12SO  + O             2SO  fuu m%;sl%shdfõ .síia Yla;s úm¾hdih DG  = -142kJmol  2(g) 2(g) 2(g)

-1 -1SO  yd SO  ys iïu; ujq,sl W;amdok tka;e,ams ms<sfj,ska -297kJmol  yd -391kJmol  kï 2(g) 3(g)
0fuu m%;sl%shdj iajhxisoaO jk Wmßu WIaK;ajh C  j,ska" 

  ^1& 208  ^2& 947  ^3& 1220  ^4& 1273  ^5& 1500  
                   

^24& t;fkda,a iy HBr w;r isÿjk kshqla,sfhda*s,sl wdfoaY m%;sl%shdfõ m%;sl%shd hdka;%Kfha ksjerÈ 
mshjrla olajkafka my; § we;s tajdhska l=ula o@ 

  ^1& CH  CH   -  O  -  H  +  H  -  Br          CH  CH  Br  +  H O 3 2 3 2 2

  ^2& CH  CH   -  O  -  H  +  H  -  Br           CH   -  CH   -  O  -  H  -  Br 3 2 3 2

  ^3& CH  CH       OH    +   Br           CH  CH  Br   +   H O 3 2 2 3 2 2

  ^4& CH  CH   -  O  -  H   +  Br              CH  CH  Br  +  OH 3 2 3 2

+
  ^5& CH  CH   -  O  -  H   +  H            CH  CH  Br  +  H O     3 2 3 2 2

0513 fY%aKsh ridhk úoHdj - I
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^25& AB                A   +  2B      DH > O  kï iu;=,s;h ol=Kg fhduq lsÍu i`oyd 4(g) (g) 2(g)

  ^1& moaO;sfha WIaK;ajh wvql< hq;=h' 

  ^2& A >kh moaO;sfhka bj;a l< hq;=h' 

  ^3& moaO;sfha mSvkh jeäl< hq;=h' 

  ^4& moaO;sfhka AB  bj;a l<hq;=h' 4

  ^5& by; lsisjlska iu;=,s;h ol=Kg fhduq l< fkdyelsh'   

                   

^26& 2g Mg máhla m%;sY; ixY=oaO;dj 84% (w/w) fõ' th iïmQ¾Kfhkau jd;fha oykh l< úg 

,efnk >k ñY%Khlg c,h tl;= lsÍfï § msgjQ NH  jdhqj tl;=lr.;a w;r iïu; WIaK;aj 3
3

mSvkfha § tys mßudj 112cm  úh' 

 jd;fha oykh lsÍfï § jdhqf.da,Sh O  jdhqj iu`. m%;sl%shdl, Mg ialkaOh jkafka" 2

3 (iïu; WIaK;aj mSvkfha § jdhq ujq, 1 l mßudj 22400cm ) (Mg j, id'm'ia' 24) 

  ^1& 1.25g  ^2& 1.50g  ^3& 1.68g  ^4& 1.75g  ^5& 2.0g  
                   

^27& tkaðula ;=, ìhqfÜka (C H ) oykhg wod, ;=,s; fkdjk m%;sl%shdj my; § we;'4 10(g)

 CO  (g) yd CO (g) 3: 1 wkqmd;fhka iEfoa'  2

C H    +  O               CO   +  CO   + H  O   4 10 (g) 2 2(g) (g) 2 (g)

 fuu m%;sl%shdjg wkqj ìhqfÜka 290g O  768g ;=, oykfha § msgjk Wmßu CO ialkaOh g j,ska 2

jkafka" (id'wKql ialkaOh C H  = 58, O  = 32, CO = 28)4 10 2

  ^1& 28 g  ^2& 56 g  ^3& 112 g  ^4& 224 g  ^5& 340 g  
                   

2+ 3+ 
^28& c,Sh ødjKhl we;s Fe , Fe njg TlaislrKh ùu je,elaùu i`oyd my; l=uk l%uh Ndú;d l< 

yelso@ 

+ 0O   +  4H   +  4e                 2H O       E  = 1.23 V 2(g) (aq) 2 (l)

0 3+ 2+ 0 2+  E    Fe   /  Fe =  0.77 V  E    Fe   /  Fe=  -0.44 V 
0 +E    Ag   /  Ag  =  0.80 V  

2+
  ^1& ødjKhg Fe  iq¿ m%udKhla tl;= lsÍu' 

3+
  ^2& ødjKhg Fe  iq¿ m%udKhla tl;= lsÍu' 

  ^3& ødjKhg Ag f,dayh iq¿ m%udKhla tl;= lsÍu' 

  ^4& ødjKhg Fe f,dayh iq¿ m%udKhla tl;= lsÍu' 

  ^5& ødjKhg O  jdhqj nqnq,kh lsÍu'    2
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^29& my; m%;sl%shdfõ A yd B M, ms<sfj,ska úh yelafla l=ula o@ 

  ^1& 

  ^2& 

  ^3& 

  ^4& 

  ^5& 

                   

0 3+ - 3- 25 -6 8
^30& 25 C § Al  + 6F          AlF  hk m%;sl%shdfõ iu;=,s;;d ksh;h 1 x 10  mol dm  fõ' (aq) (aq) 6 (aq)

-3 3 -3 30.01moldm  Al(NO )  ødjK 25cm  la 0.10moldm  NaF ødjK 25cm  la iu`. tlsfkl ñY%l< 3 3
3- -3

úg ,efnk ødjKfha AlF  ys idkaøKh moldm  j,ska" 6 (aq)

-3 -3 -3 -3 -3
  ^1& 1 x 10   ^2& 2 x 10   ^3& 3 x 10   ^4& 4 x 10   ^5& 5 x 10   
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C - CH   3

H C - C3

CH  3

CHO
CH OH 2

Zn / Hg 
id' HCl 

(A)
+H  / KMnO  4 (B)

CH  - CH   2 3

H C - C3

CH  3

 CH3

CH OH 2

COOH

HOOC CH OH 2,

CH CH   2 3

(CH )  C3 3 C H2 5

COOH

HOOC COOH,

CH CH2 3

(CH )  C3 3 C - CH3

COOH

HO C 2 CO H 2,

CH CH2 3

(CH )  C3 3 CH OH 2

COOH

(CH )  C3 3 COOH,

CH CH2 3

(CH )  C3 3 CH CH2 3

COOH

HOOC COOH,



² wxl 31 isg 40 f;la jQ tla tla m%Yakh i`oyd § we;s (a), (b), (c) iy (d) hk m%;spdr y;r w;=frka 
tlla fyda jeä ixLHdjla fyda ksjerÈh' ksjerÈ m%;spdrh $ m%;spdr ljf¾±hs f;dard .kak' 

(a) iy (b) muKla ksjerÈ kï (1) u;o" 

(b) iy (c) muKla ksjerÈ kï (2) u;o" 

(c) iy (d) muKla ksjerÈ kï (3) u;o" 

(d) iy (a) muKla ksjerÈ kï (4) u;o" 

fjk;a m%;spdr ixLHdjla fyda ixfhdackhla fyda ksjerÈ kï (5) u;o"

W;a;r m;%fhys olafjk Wmfoia mßÈ ,l=Kq lrkak' 

 by; Wmfoia iïmsKavkh" 

                   

                                      

^31& § we;s ridhksl m%;sl%shdjla i`oyd WIaK;aj u`.ska my; i`oyka l=ula $ l=uk tajd u; n,mEula 
we;s lrkafka o@ 

 (a) m%;sl%shl wKqj, ix>Ügk ixLHd;h 

 (b) ix>Ügkh jk wKqj, pd,l Yla;sh 
0

 (c) 25 C § m%;sl%shdfõ iïu; tka;e,ams fjki 

 (d) m%;sl%shdfõ il%Shk Yla;sh 
                   

^32& my; ±lafjk m%;sl%shdfõ hdka;%Kh i,lkak' 

 my; ±lafjk whkj,ska l=ula $ l=uk tajd fuu m%;sl%shdj isÿjk 
w;r;=re iEfoa o@ 

- +
 (a) [AlCl ]   (b) CH   (c)  (d) 4 3
                   

0 3
^33& 25 C ys § SrSO  2g la c,h 1dm  la iu`. le,;+ úg ix;Dma; ødjKhla ,efnk w;r ,jKfhka 4

0.163g Èh fkdù b;sßj mj;S' my; i`oyka l=uk tajd fuu moaO;sh ms<sn`o ksjerÈ fõ o@ 

  (Sr = 88 , S = 32, O= 16)
-3

 (a) ødjKh ;=< Èh jQ Wmßu SrSO  m%udKh 1 x 10  mol fõ' 4
-3 -32+ (b) ødjKfha mßudj fo.=K l< úg Sr  whk idkaøKh 2 x 10  moldm  fõ' 

 (c) ødjKfha whksl .=Ks;h ødjH;d .=Ks;hg jvd wvqh' 
2- -4 -3 (d) ødjKfha mßudj fo.=Khla l< úg SO  whk idkaøKh 5 x 10  moldm   fõ' 4

                   

^34& 3d fY%aKsfha uQ, øjH idok ixlS¾K ms<sn`o my; i`oyka l=uk tajd ksjerÈ o@ 
2+ 2+

 (a) Ni  yd Cu  hk uQ, øjH legdhk foflau c,Sh ødjK jeämqr NH OH iu`. ;o ks,a 4
ødjKhla idohs' 

2+ 2+ 3+ (b) Cu , Ni  yd Fe  whk idkaø HCl iu`. idok ixlS¾K whk ly mdg fõ' 
2+ 2+

 (c) Mn  yd Co  whk idok laf,darhsv ixlS¾K c,Sh ødjK ks,amdg fõ' 
2+ 2+ (d) Mn  yd Zn  jeämqr NH OH iu`. c,#ødú wj¾K weñka ixlS¾K idohs' 4

08

^1&
a iy b 
muKla 
ksjerÈhs' 

^2&
b iy c  
muKla 
ksjerÈhs' 

^3&
c iy d 
muKla 
ksjerÈhs' 

^4&
d iy a 
muKla 
ksjerÈhs' 

^5&
fjk;a m%;spdr 
ixLHdjla fyda 

ixfhdackhla fyda
ksjerÈhs' 

CH Cl 3

ks' AlCl  3

CH3

CH3

+
H

H+
CH3



^35& my; m%ldY j,ska l=uk tajd ksjerÈ o@ 

 (a) 2,2-dimethylpropane ys ;dmdxlh pentane ys ;dmdxlhg jvd jeäh' 

 (b) propanone ys ;dmdxlh propanal ys ;dmdxlhg jvd ;rula jeäh' 

 (c) butanoic wï,fha ;dmdxlh" butan-2-one ys ;dmdxlhg jvd wvqh' 

 (d) pentane ys ;dmdxlh pentanol ys ;dmdxlhg jvd wvqh' 
                   

^36& S ̂ i,a*¾& j, Tlafida wï, iïnkaOfhka my; i`oyka l=uk m%ldYh $ m%ldY ksjerÈ fõ o@ 
2

 (a) ;fhdai,a*shqßla wï,fha sp  uqyqïlrKfha jQ S mrudKq 2 la we;' 
2 (b) i,a*shqriaa wï,h sp  uqyqïlrKfha jQ S mrudKqjla iys; hs' 

 (c) idkaø i,a*shqßla wï,h úc,ldrlhla fukau m%N, Tlaisldrlhla o fõ' 

 (d) ;fhdai,a*shqßla wï,h ÿ¾j, wï,hla jk w;r tys ,jK muKla ia:dhs fõ' 
                   

^37& m%ldY ridhksl OQñldj iïnkaOj ksjerÈ m%ldY $ m%ldYh jkafka" 

 (a) wNHka;r tkaðula ;=, bkaok oykfha § NO iEfoa' 

 (b) jdhqf.da,h ;=,§ iQ¾hdf,dalh yuqfõ NO  m%ldY ú>gkhg ,laù mrudKql 'O' idohs' 2

 (c) jd;h ;=, wj,ïNkh jQ ¥ú,s wxY= fya;=fjka m%ldY ridhksl OQñldj we;s fõ' 

 (d) È.= odu we,aäyhsv m%ldY ridhksl OQñldj we;s lsÍug odhl fõ' 
                   

^38& X kï lDñkdYlhla B;r yd c,h w;r jHdma;s ix.=Klh 4 fõ' X B;¾ ;=, jvd;a ødjH jk w;r 
3 3

c,h 100cm  la ;=, wvx.= X ys 20g la bj;alr .ekSu i`oyd jrlg B;r 100cm  ne.ska oud fojrla 
wkqhd;j ksiaidrKh lrk ,§' my; i`oyka l=ula $ l=uk tajd ksjerÈ o@ 

 (a) c,Sh ia;rfha isg B;r ia;rhg m<uqjr úia:dmkh jQ X ys ialkaOh 19.2g fõ' 

 (b) c,Sh ia;rh ;=, m<uqjr b;sß jQ X ys ialkaOh 4g ls' 

 (c) c,Sh ia;rh ;=, ksiaidrKh wjidk jk úg b;sß jQ X ys ialkaOh 0.8g fõ'

 (d) ksiaidrKh wjidkfha B;r ia;rh ;=<g ksiaidrKh jQ X ys uq¿ ialkaOh 20g fõ' 
                   

^39& fmdl=Kq c,fha ødú; Tlaiscka (DO) fiùu i`oyd isiqka msßila isÿlrk ,o mÍlaIKhla 
iïnkaOj my; i`oyka l=uk m%ldY ksjerÈ fõ o@ 

 (a) fmdl=fKa by, c, ia;rfhka idïmhla m%;sldrl fnda;,hg mqrjd .kakd ,§'

 (b) c, idïm,h mqrjd.;a ú.iu MnSO  yd Ndiañl KI tl;= lr c,fha ødú; O  ;sr lrk 4 (aq) 2
,§' 

2+
 (c) tys§ c,fha ødú; O  u.ska Mn  whk MnO  njg TlaislrKh lrhs' 2 2

 (d) úoHd.drh ;=, Na S O  iu`. wkqudkmfha § wka; ,laIfha j¾K úm¾hdih                2 2 3

ks,a ®  wj¾K ùu fõ' 

^40& § we;s ld¾ñl l%shdj,ska yd iïnkaOj my; ±lafjk l=uk m%ldYh $ m%ldY ksjerÈ fõ o@ 

 (a) fldaiaála fidavd ksIamdok l%shdj,sfha § idkaø ìg¾ka ødjKhla úµq;a úÊfþokhg ,la 
lsÍfuka NaOH ksmojd.; yelsh' 

 (b) ue.akSishï ksiaidrKfha §" Mg(OH)  ys K  w.h Ca(OH)  ys K  w.hg jvd jeä w.hla ùu 2 SP 2 SP
m%fhdackj;a h' 

 (c) inka ksIamdok l%shdj,sfha ief*dkSlrK mshjr § ;dmh msg ùu ksid moaO;sh WKqiqï fõ' 

 (d) Na CO  ksmoùfï wefudakshd fidavd l%ufha § n%hska ødjKh wefudakslrKh ;dmodhl ùu 2 3

ksid NH  Èhùfï ld¾hlaIu;dj wvq fõ' 3

0913 fY%aKsh ridhk úoHdj - I



wdl,k nyq wjhúlj, taldjhjlfha 
ujq,sl ialkaOh yd tys nyq wjhúlfha jQ 
mqkrdj¾;S tallfha ujq,sl ialkaOh 
tlsfklg iudkh' 

^50& fg*af,daka wdl,k nyq wjhúlhla jk 
w;r tys mqkrdj¾;k tallh 

               [  CF     CF   ]     fõ' 2 2 n

10

øj 2 la ñY% lsÍfï § tka;e,ams fjki RK 
jkafka rjq,a kshufhka Ok wm.ukh 
olajk ødjK j,h' 

^46& hï WIaK;ajhl§ iïmQ¾Kfhka ñY%jk 
øj 2 la ñY% lsÍfï § iEfok ødjKfha 
tka;e,ams fjki RK kï tu ødjKh 
mßmQ¾K ødjKhls' 

*Sfkda,ays ´f;d ia:dkj, jQ H mrudKq 
fjkqjg vhfidakshï ,jKh wdfoaY 
ùfuka ;eô,s mdg vhs j¾.hla iEfoa' 

^45& wefrdaueál vhfidakshï ,jK NaOH 
W;afm%arl f,i we;s úg *sfkda,a iu`. 
bf,lafg%da*s,sl wdfoaY m%;sl%shdjla 
isÿlrhs' 

m<uqjk m%ldYh  fojk m%ldYh

idkaø HNO  Tlaisldrlhla f,i 3

l%shdlrñka NO  idohs' 2

^42& S idkaø HNO  wï,h iu`. m%;sl%shd l, 3
úg i,a*shqßla wï,h iEfoa' 

bf,lafg%dav 2 ys fmdÿ úµq;a úÊfþµhla 
mj;sk úg øj ikaÈ úNjhla l%shd;aul 
fkdfõ' 

^43& 298k ys § iïu; yhvs c% ka bf,lfa gd% va h yd 
iïu; i,s ja ¾ $ i,s ja ¾ lfa ,dra hâs  
bf,lfa gd% va h" fmdÿ úµ;q a úÊfþµ f,i 
HCl fhdod idok ,o .e,ja dks fldIa h        

+ -Pt / H / H / Cl /AgCl  / Ag  (aq, 1 moldm  ) (aq, 1 moldm  ) (s) (s)
f,i krs EmKh lrh's  

.%Skdä m%ldrlfha we;s ldnka ue.akSishï 
nkaOkfha ldnka mrudKqjg Nd.sl RK 
wdfrdamKhla we;' 

^44& ldnks,a ixfhda. iu. .%Skdä m%;sldrlh 
kshqla,sfhda*hs,hla f,i l%shd lrhs' 

yhsv%ckaj, fya,hsvj, ye,ckfha úµq;a 
RK;dj jeä jk úg ;dmdxlh jeä fõ' 

^41& yhsv%cka fya,hsvj, ;dmdxl jeäjk 
wkqms<sfj, jkqfha 

 HCl < HBr < HI < HF 

m%;spdrh m<uqjeks m%ldYh fojeks   m%ldYh
 01   i;Hh  i;H jk w;r m<uqjeks m%ldYh ksjerÈj myod fohs'
 02   i;Hh  i;H jk kuq;a m<uqjekak  ksjerÈj myod fkdfoa 
 03   i;Hh  wi;Hh
 04   wi;Hh  i;Hh
 05   wi;Hh  wi;Hh

²  wxl 41 - 50 f;la jQ m%Yak i`oyd my; Wmfoia ms<smÈkak' 

HFC u.ska laf,daÍka uqla; LKavl iE§fï 
yelshdjla ke;' 

^47& CFC iy HCFC ´fidaka úhk ydhkhg 
odhl jqj o HFC tu l%shdjg odhl 
fkdfõ' 

Y +kH f,i m %; sl % shdjl i S> %;dj 
m%;sl%shlfha idkaøKh u; rod fkdmj;sk 
ksid m%;sl%shdfõ iS>%;dj iS>%;d ksh;hg 
iudk fõ' 

^48& Y+kH fm, m%;sl%shdjl wdrïNl iS>%;dj 
R  yd fõ. ksh;h k fõ' wdrïNl 0
idkaøKh 50% lska wvq jQ úg o 
m%;sl%shdfõ iS>%;dj k fõ' 

ffcj ãi,a ksIamdok l%shdj,sh g%kaia 
tiagßlrK l%shdj,shls' 

^49& ffcj fu;fkda,a fhdod .ksñka 
ksmojk ffcj ãi,a 100% la 
mqk¾ckkSh bkaok m%Njhls' 

-3 -3
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ld,h meh 03 hsúNd. wxlh( '''''''''''''''''''''''''''''''''''''
wu;r lshùï ld,h ñks;a;= 10 hs'

wu;r lshùï ld,h m%Yak m;%h lshjd m%Yak f;dard .ekSug;a ms<s;=re ,sùfï § m%uqL;ajh fok m%Yak 
ixúOdkh lr .ekSug;a fhdod .kak'

² wdj¾;s;d j.=jla 15 jeks msgqfjys imhd we;'
² .Kl hka;% Ndú;hg bv fokq fkd,efí'

-1 -1
² id¾j;% jdhq ksh;h"  R = 8.314 J K  mol

23 -1
² wej.dâfrda ksh;h"  NA = 6.022 x 10  mol
² fuu m%Yak m;%hg ms<s;=re iemhSfï§ we,alhs,a ldKav ixlaIsma; wdldrhlska ksrEmKh l<  

yels h'

WodyrKh (

H
C
H

H
H
C
H

ldKavh CH CH  -  f,i ±laúh yels h'3 2

 A fldgi - jHqy.; rpkd ̂ msgq 02 - 08&

² ish¨u m%Yakj,g fuu m;%fhau ms<s;=re imhkak'

² 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 fldgi - rpkd ̂ msgq 09 - 14&

² tla tla fldgiska m%Yak fol ne.ska f;dard .ksñka m%Yak y;rlg ms<s;=re imhkak' fï i|yd 
imhkq ,nk lvodis Ndú; lrkak'

² 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'

² m%Yak m;%fhys B iy C fldgia muKla úNd. Yd,dfjka msg;g f.k hdug Tng wjir we;'

mÍlaIljrekaf.a m%fhdackh i|yd muKs'

fldgi m%Yak wxlh ,enQ ,l=Kq

1

2

3

4

5

6

7

8

9

10

A

B

C

tl;=j

tl;=j

b,lalfuka

wl=ßka

ixfla; wxl

W;a;r m;% mÍlaIl 1

W;a;r m;% mÍlaIl 2

mÍlaId lf<a (

wëlaIKh lf<a (



jHqy.; rpkd 

^A fldgi&

^01& ^a& my; § we;s m%ldY i;H $ wi;H nj ;s;a bru; i`oyka lrkak' ̂fya;= ±laùu wkjYHhs& 

  ^i& ,hsudka fY%aKsfha m<uq f¾Ld fol w;r ixLHd; fjki ndu¾ fY%aKsfha fojk f¾Ldfõ 

ixLHd;hg iudkfõ'  ...............................

  ^ii& fldm¾ mrudKqfõ Woa§.xY lafjdkagï wxlh l = 0 wjia:djg wod, bf,lafg%dak ixLHdj 

07 la muKs'  ...............................

  ^iii& NO   wKqj  i`oyd  weÈh  yels  ̈ úia  ;s;a  bß jHqy ixLHdj  ̂ iïm%hqla;  jHqy&  03  la  2

muKs'  ...............................

  ^iv& F yd Cl uQ, øjH fol w;ßka bf,lafg%daKlrK Yla;sh by<u RK w.h we;af;a F g fõ' 

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

  ^v& CCl  ys ;dmdxlh CHCl  ys ;dmdxlhg jvd by, w.hla .kS'  ...............................4 3

  ^vi& Li,  Be  iy  B  w;ßka  by<u  m<uq  whKSlrK  Yla;sh  we;af;a  B  uQ,øjHg  fõ'  

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

 ^b& O, N yd F uQ,øjH muKla wvx.= ixfhda. wKqjl iels,a, my; § we;' 
             

              

  ^i& by; wKqj i`oyd jvd;au ms<s.; yels ̈ úia jHqyh w`Èkak' 

  ^ii& by; jHqyhg wkqj" 

   1) N  yd N  mrudKq jgd yevh o 2) tu mrudKqj, TlaislrK wxl o i`oyka lrkak' 1 2

   1&  N  ............................... N  ............................... ̂ yevh& 1 2

   2&  N  ............................... N  ............................... ̂ TlaislrK wxlh& 1 2

2-
  ^iii& CO  whkh i`oyd ̈ úia ;s;a bß jHqyh my; § we;' 4

   fï i`oyd weÈh yels ;j;a ̂iïm%hqla; jHqy& ̈ úia ;s;a bß jHqy 03 la w`Èkak' 

02

F
F  -  N   -  N   -  O1 2

O
O  -  O  -  C  =  O 



  ^iv& my; i`oyka wxlkh lrk ,o ̈ úia jHqyh weiqßka § we;s j.=j iïmQ¾K lrkak' 

03

 C    C    N    N   1 2 3 4

   ^I& mrudKqj jgd VSEPR hq.,a 

   ^II& mrudKqj jgd bf,lafg%dak 

    hq.,a cHdñ;sh 

   ^III& mrudKqj jgd yevh 

   ^IV& mrudKqfõ uqyqïlrKh 

H

H
H  -  C   -  C   -  N   =  N   =  N  1 2 3 4 5

(+) (-)

  ² my; (v)  isg (viii)  olajd fldgia (iv) fldgfia § we;s ̈ úia ;s;a bß jHqyh u; mokï fõ' 
^jHqyfha mrudKqj, wxlkho (iv) fldgfia § we;s mßÈu jk nj i,lkak'& 

  ^v& tu jHqyfha my; olajd we;s s nkaOk iE§u i`oyd iyNd.S jk mrudKql $ uqyqï ldlaIsl 
y`ÿkd.kak' 

   ^I& H   -   C  H - ....................... C  - .......................1 1

   ^II& C   -   C C - ....................... C - .......................    1 2 1 2

   ^III& C   -   N C - ....................... N  - .......................   2 3 2 3

   ^IV& N   -   N N - ....................... N - .......................    3 4 3 4

   ^V& N   -   N N - ....................... N - .......................    4 5 4 5

  ^vi& my; § we;s p nkaOk iE§u i`oyd iyNd.S ù we;s mrudKql ldlaIsl y`ÿkd.kak' 

   ^I& N   -   N   N - ....................... N  - .......................   3 4 3 4

   ^II& N   -   N   N - ....................... N  - .......................   4 5 4 5

   ^III& C   -   O   C - ....................... O  - .......................   2 6 2 6

  ^vii& my; § we;s úfYaI j, jryka ;=< § we;s .=Kh jeä jk wkqms,sfj,g ilia lrkak' 
^fya;= ±laùu wkjYHhs& 

   ^I& MgF  , MgCl  , MgBr  , MgI  ̂ iyixhqc ,laIKh& 2 2 2 2

    .................. < .................. < .................. < 
+ - +

   ^II& NH , NH , H O, H O  ̂ nkaOk fldaKh& 4 2 2 3

    .................. < .................. < .................. < 
2+ + 2- -

   ^III& Be , Li , S , Cl  ̂ whKsl wrh& 

    ......................................................
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2- -
   ^IV& CO , CO, CO , HCOO  ̂ nkaok È.& 2 3

    .................. < .................. < .................. < 

   ^V& Li, N, Na, F, Cl ̂ m<uq whkSlrK Yla;sh& 

    .................. < .................. < .................. < 

^02& ^a& m%Yak wxl (i), (ii), (iii) my; § we;s m%;sl%shd u; mokï fõ' 

  A hkq whKsl ixfhda.hla jk w;r tys we;s uQ,øjH 3 w;r wkqmd;h 1 : 2 : 4  ̂ fuh ridhksl 
iQ;%hg od, wkqms<sfj, fkdfõ'& f,i fõ' 

  fuys tla uQ,øjHhla d f.dkqjg wh;ajk w;r th wdj¾;s;d j.=fõ y;rjk wdj¾;fha fõ' 

  A ys c,Sh ødjKhla D kï úc,ldrl .=K we;s oaú NdIañl wï,h u`.ska wdï,sl l< úg ;eô,s 

mdg B kï ødjKhla iEfoa' 

B hkq fjk;a whksl ixfhda.hla jk w;r th iE§ we;af;a o A ys jQ uQ, øjH ;=fkkau fõ' B ys 
c,Sh ødjKhla o ;eô,s mdg ødjKhls' 

C hkq wf,day uQ,øjHhla jk w;r th D iu`. m%;sl%shdlr lgql .`ola iys; ;%s mrudKql jdhqj 

E idohs' E u`.ska wdï,sl udOHhl§ B ys c,Sh ødjKhl j¾Kh fld< mdgg yrjhs' 

G hkq NdIañl jdhqjla jk w;r th Tlaisldrlhla fukau Tlaisydrlhla f,i o l%shd lrhs' 

H ixfhda.h o uQ,øjH ;=kl ixfhdackhla jk w;r th mykais¿ mÍCIdfõ § ly j¾Kh ,nd 
foa' 

H ys jeämqr m%udKhla WNh.=Ks uQ,øjHhla jk I iu`. m%;sl%shd lrjQ úg oaúmrudKql jdhqjla 

J jk ,ndfoa' 

K hkq uQ,øjH 3 l ixfhdackhla jk w;r K yd H ys legdhk tlu fõ' 

K ys c,Sh ødjKhla H yd I iu`. m%;sl%shd lr jQ úg G jdhqj msg lrhs' 

L hkq ÿiai%dù øjhla jk w;r uQ,øjH 2 lska iEÿk ixfhda.hls' L myiqfjka oaúOdlrKh jk 
ixfhda.hls' thg o Tlaisldrlhla fukau Tlaisydrlhla f,io l%shdl< yel' 

A fyda B ys jQ d f.dkqfõ uQ, øjHfha legdhkfhys c,Sh ødjKhlg H ixfhda.h iaj,amhla 

tl;= lr miqj L tl;= lsÍfuka ly meye;s ødjKhla ,efí' 

  ^i& A isg I olajd jQ úfYaI y`ÿkd.kak' ̂ridhksl iQ;% ,súh hq;=h& 

   A  -  ........................................ D  -  ........................................

   G  -  ........................................ B  -  ........................................

   E  -  ........................................ C  -  ........................................

   F  -  ........................................ G  -  ........................................

   H  -  ........................................ I  -  ........................................

   J  -  ........................................ K  -  ........................................

   L  -  ........................................
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  ^ii& my; § we;s wjia:d i`oyd ;=,s; ridhksl iólrK ,shkak' ̂fN!;sl wjia:d ,sùu wjYH 
ke;'& 

   ^I& C yd D u`.ska E iE§u' 

    .......................................................................................................
   ^II& H, I iy K u`.ska G jdhqj iE§u' 

    .......................................................................................................
   ^III& A iy B ys jQ d f.dkqfõ uQ, øjH legdhk wvx.= c,Sh ødjKhlg H yd L tl;= l< 

úg ly mdg ødjKhla iE§u' 

    .......................................................................................................
  ^iii& B my; § we;s ødjK iu`. m%;sl%shd lsÍug wod, ;=,s; whKsl iólrK ,shkak' 

   ^I& wdï,sl udOHfha § E iu`." 

    .......................................................................................................
   ^II& H ìxÿ jYfhka tl;= lsÍfï §" 

    .......................................................................................................
  ^vi& ^I& A yd B ys jQ d f.dkqfõ uQ,øjHfha legdhkh c,Sh ødjKfha § j¾Kh ,shkak' 

    .................................................................................................................................
   ^II& by; (I) ys  j¾Khg fya;=jk úfYaIfha ridhksl iQ;%h ,shkak' 

    .................................................................................................................................
   ^III& G ys c,Sh ødjKhla by; II ys jQ c,Sh ødjKh iu`. ñY% lsÍfï § isÿjk m%;sl%shdjg 

wod, ;=,s; whKsl iólrKh ,shkak' 

    .................................................................................................................................
   ^IV& by; III ys § Tnf.a ksÍCIK ,shkak' 

    .................................................................................................................................
    .................................................................................................................................
 ^b& my; § we;s wjia:d i`oyd ;=,s; ridhksl $ ;=,s; whKsl iólrK ,shkak' ̂ fN!;sl wjia:d 

,sùu wkjYHhs& 

-
  ^i& L iy MnO  wdï,sl udOHfha § m%;sl%shdj 4

   L ys l%shdldÍ;ajh ( ............................................................................................................

  ^ii& G iy Na 

   G ys l%shdj  a - ..........................................

    b - ..........................................
  ^iii& E yd C ys yhsv%hsv 

   a. E ys l%shdj : ....................................................

   b. C ys yhsv%hsvfha l%shdj : ....................................................

  ^vi& C iy D : ....................................................

   D ys l%shdj : ....................................................
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^03& ^a& ^i& fok ,o WIaK;ajhl§ n`ÿkla ;=< we;s jdhq wKqj, mSvkh j¾. uOHhk fõ.hg 
iudkqmd;sl nj fmkaùu i`oyd iólrKhla ,shkak' 

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

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

  ^ii& by; iólrKhg wkqj" wKqj, fõ.h jeäjk úg l=ula isÿjkafka±hs Tn wfmaCId 
lrkafka o@ 

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

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

  ^iii& wKqj, fõ.h WIaK;ajhu; r`odmj;sk nj by; ̂ i& ys iólrKh weiqßka fmkajkak' 

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

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

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

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

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

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

  ^iv& 300K ys § Cl , N  yd H  hk jdhQka 03 ys fõ.hkaf.a úp,kh my; § we;s m%ia:drfha 2 2 2
,l=Kq fldg ta tla tla jdhqjg wod, jl%h meyeÈ,sj kï lrkak' 

 ^b& ridhksl m%;sl%shdjla i`oyd fhdað; m%;sl%shd hdka;%Khl uQ,sl mshjr my; § we;' 

   mshjr I 2NO               N O   (g) 2 2(g)

   mshjr II N O  +  H                N O  + H O   2 2(g) 2(g) 2 (g) 2 (g)

   mshjr III N O  +  H                N  + H O   2 (g) 2(g) 2(g) 2 (g)

  ^i& by; m%;sl%shd hdka;%Khg wod, iuia; m%;sl%shdj ,shkak' 

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

  ^ii& fya;= olajñka by; m%;sl%shd hdka;%Kfha w;rueÈ M, $ M,h y`ÿkd .kak' 

   ...........................................................................................................................................
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 ^c& by; ̂ i& ys iuia: m%;sl%shdjg wod, T WIaK;ajhl§ lrk ,o mÍCIKh l§ ,o m%;sM, weiqßka 
w`Èk ,o m%ia:drh my; § we;' 

-3 -1 -3
   iS>%;d yd idkaøK j, tall ms<sfj,ska moldm s  yd moldm  fõ' 

   m%ia:drh I - [H ] ksh;j ;nd .ksñka mÍCIKh isÿlr ,nd.;a m%ia:drh' 2(g)

   m%ia:drh II - [NO ] ksh;j ;nd .ksñka mÍCIKh isÿlr ,nd.;a m%ia:drh' (g)

  ^i& a& by; m%ia:drh 1" 2 ys wdOdrfhka [NO ] yd [H ] g wod< fm< ks¾Kh lrkak' (g) 2(g)

   b) m%;sl%shdfõ iuia: fm< l=ula o@ 

   ..................................................................................................................................
   c& by; mshjr 3 w;ßka fõ. ksr; mshjr fmr hkak

   ..................................................................................................................................
  ^ii& T WIaK;ajfha m%;sl%shdfõ iS>%;d ksh;h k kï" m%;sl%shdj i`oyd iS>%;d kshuh ,shkak' 

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

   ...........................................................................................................................................
  ^iii& k ys tall wfmdaykh lrkak' 

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

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

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

  ^iv& T WIaK;ajfha § lrk ,o mÍlaIKhl § NO  idkaøKh yd H  idkaø ms<sfj,ska 0.2 x (q) 2 (q)
-1 -3 -2 -3 -3 -3 -110  moldm  iy 0.4 x 10  moldm  yd m%;sls%hd iS>%;dj 0.8 x 10  moldm s  nj 

fidhdf.k we;' m%;sl%shdfõ fõ. ksh;h .Kkh lrkak' 

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

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

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

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

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

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

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

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

iS>%;dj iS>%;dj 

m%ia:drh I m%ia:drh II
idkaøKh idkaøKh



^04& ^a& A, B iy C hkq wKql iQ;%h C H O jk jHqh iudjhúl fõ' fï w;ßka B muKla m%ldY 5 12
iudjhúl;dj fmkajhs' A iy C hkq tlsfkflys ia:dk iudjhúl fõ' 

  A, B yd C fjk fjku PCC iu`. m%;sl%shd lrjQ úg" C ys m%;sl%shdjla fkdue;s w;r A yd B ys 
m%;sl%shdfjka ms<sfj,ska D yd E ,ndfoa' D iy E iu`. 2,4-DNP j¾Kj;a wjlafIamhla fok 

w;r wefudakSh is,aj¾ khsfÜ%Ü iu. ß§ levm;la o ,nd foa' D iy E CH MgBr iu`. m%;sl%shd 3
+

lrjd miqj c,úþfþokhg (H /H O) ,la l, úg F yd G ,nd ÿks' F yd G fjk fjku idkaø 2

H SO  úc,khg ,la l< úg ms<sfj,ska H yd I M, ,nd ÿks' 2 4

  ^i& A, B, C, D, E, F, G, H iy I jHqyhka my; § we;s fldgq ;=< w`Èkak' 

  ^ii& B, C yd F tlsfklska fjka lr y`ÿkd .ekSu i`oyd ridhksl mßlaIdjla úia;r lrkak' 

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

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

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

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

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

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

   ...........................................................................................................................................
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 ^b& ^i& my; § we;s m%;sl%shd j,g wod, M, jk J, K, L, M iy N ys jHqy wod, fldgqj ;=, w`Èkak'  

09

HBr 
fmfrdlaihsv 

CH CH CH  =  CH  3 2 2^I& J

CH  - C - Cl 3

ks¾c,Sh AlCl  3

^II& K

+H  / KMnO  4CH  - CH CH  - C - H 3 2 2^III& L

H  / Pd HBr 2

BaSO  laúf;d,ska 4

CH  - C º C CH CH  3 2 3^IV& M

C H C - Cl 2 5^v& N

CH  3

OH

  ^ii& by; (i) - (v) olajd m%;sl%shd w;ßka my; § we;s m%;sl%shdj¾.hg .e,fmk WodyrKfha 
wxlh bÈßfhka jQ ;s;a br u; ,shkak' 

   a& bf,lafg%da*s,sl wdfoaY m%;sl%shdj  .......................................

   b& TlaislrK m%;sl%shdj   .......................................

   c& kshqla,sfhda*s,sl wdl,k m%;sl%shdj  .......................................
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^05& ^a& QR  ixfhda.h 500K g by< WIaK;aj j,§ my; mßÈ úfhdackh fõ' 5(g)

QR               QR  + R  5(g) 3(g) 2(g)

  300K ys § QR  0.5 mol ixjD; oDV n`ÿkla ;=< wka;¾.; lr we;s w;r tu n`ÿfka mSvkh      5(g)
55 x 10  pa fõ' QR (g) wka;¾.; n`ÿfka WIaK;ajh 601 K olajd jeä l< úg moaO;sfha mSvkh 5

-1514.03 x 10  pa olajd jeäúh' ̂601 K ys § RT .=Ks;h 5000 Jmol  fõ'& 

  ^i& iu;=,s; moaO;sh ;=< we;s QR  , QR  , R   ujq, ixLHd fjk fjku fidhkak' 5 (g) 3 (g) 2 (g)

  ^ii& 601 K ys § by; m%;sl%shdj i`oyd K  .Kkh lrkak' P

 ^b& c,h yd CCl  w;r HA kï ÿn, wï,hla jHdma; lrk ,§' CCl  ;=< HA ú>gkh fkdfõ' 4 4
0

c,Sh HA ødjKhla 27 C ys § CCl  iu`. fyd`Èka ñY% lr iu;=,s; ùug bv yeßh úg CCl  4 4
-3

ia:rfha HA idkaøKh 0.4 moldm  fõ' CCl  yd c,h w;r HA ys jHdma;s ix.=Klh 20 kï yd 4
c,Sh pH ia:rfha w.h 4.0 f,i mj;S kï" 

  ^i& c,Sh ia:rfha HA  idkaøKh .Kkh lrkak' (aq)

0
  ^ii& 27 C ys § HA ys Ka .Kkh lrkak' 

 ^c& 2CO  + O         2CO  hk m%;sl%shdj ksh; WIaK;ajhla hgf;a isÿl< w;r tla tla (g) 2(g) 2(g)
m%;sl%shlhg idfmaCIj fm< ks¾Kh lsÍug wjYH o;a; my; mßÈ ,nd .kakd ,§' 

  ^i& CO  yd O  idfmalaIj fm< yd iuia: fm< ks¾Kh lrkak' (g) 2(g)

  ^ii& m%;sl%shdfõ iS>%;d iólrKh ,shkak' 

  ^iii& tu WIaK;ajfha § m%;sl%shdfõ iS>%;d ksh;h .Kkh lrkak' 

-1
^06& ^a& RS N           RN  + S  m%;sl%shdj i`oyd 300K ys § DH = + 68 KJmol  fõ' by; RS N  ,  2 3(g) 3(g) 2(g) 2 3(g)

-1 -1 -1 -1RN  yd S  i`oyd tkafg%dms w.hka ms<sfj,ska 362 JK  mol  , 220 JK  mol yd 324 JK mol  3(g) 2(g)
fõ' fuu m%;sl%shdj" 

  ^i& 300K WIaK;ajfha § iajhxisoaO fõ o fkdfõo" iqÿiq .Kkh lsÍula u`.ska fmkajd 
fokak' 

  ^ii& iajhx isoaO fkdfõkï iajhxisoaO jk wju WIaK;ajh .Kkh lrkak' 

10

^B fldgi& rpkd 

² m%Yak follg muKla ms<s;=re imhkak'

mÍlaIK wxlh 
1                       2                       3

CO  yd O  ñY%Kfha wdrïNl (g) 2(g)
-2

mSvkh Nm  
52 x 10  52.5 x 10  52.7 x 10  

50.5 x 10  50.5 x 10  51.2 x 10  -2CO  ys wdrïNl mSvkh Nm  (g)

53.6 x 10  54.8 x 10  53.6 x 10  -3 -1
wdrïNl iS>%;dj Nm  S  
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 ^b& 25 C ys § CH COOH yd C H COOH j,  ñY%Khla iys; iu;=,s; moaO;shla mj;S' 3 2 5

-3 -3CH COOH  j, idkaøKh  0.2 mol dm  o"  C H COOH ys  idkaøKh  0.1 moldm  o  fõ' 3 (aq) 2 5
-5 -3 -5CH COOH  yd C H COOH   ys Ka  w.hka  ms<sfj,ska  1.8 x 10  moldm  yd 1.3 x 10  3 (aq) 2 5 (aq)

-3moldm  fõ' 

  ^i& fuu iu;=,s; ñY%Kfha pH w.h fldmuK o@ 

- -
  ^ii& ñY%Kh ;=< wka;¾.; CH COO  yd C H COO  j, idkaø fjk fjku .Kkh 3 (aq) 2 5 (aq)

lrkak' 

-3 -3 3
 ^c& ^i& 0.2 moldm  HCN ødjKhlska 25.00cm yd 0.1 moldm  NaOH ødjKhlska 25.00cm  tla 

+
lr ødjKhla ilia lr we;' fuu ødjKfha [H ] = Ka nj fmkajkak' aq HCN

  ^ii& by; HCN, NaOH ñY%Kh iajdrlaIlhla f,i l%shdlrhso fya;= olajñka meyeÈ,s 
lrkak' 

^07& ^a& ^i& iïu; is,aj¾ laf,darhsâ bf,lafg%davh i`oyd bf,lafg%dav m%;sl%shdj ,shd olajkak' 

  ^ii& by; bf,lafg%davh yd iïu; laf,daÍka jdhq bf,lafg%davh Ndú; lr ilia l< fldaIfha 
fldaI m%;sl%shdj ,shd olajkak' 

0
   E  / Ag  = +0.80 V +Ag (aq) (s)

0 -
   E  / Cl  = +1.36 V Cl (aq) (aq)2

  ^iii& by; fldaIh i`oyd fldaI wxlkh IUPAC wdldrhg ,shd olajkak' 

  ^iv& by; fldaIfha iïu; úoHq;a .dul n,h .Kkh lrkak' 

 ^b& M f,dayfha f,day legdhkh uOH mrudKqj f,i we;s ixlS¾K ixfhda.hl ,s.k j¾. folla 

muKla we;' ixlS¾K ixfhda.fha ujq, tllg uOH mrudKqfjka ujq, tlla yd NH  ujq, 4 3
la we;' fuys we;s wfkla tlu uQ,øjHh 17 jk lKavhg wh;a fõ' fuu ixfhda.fhka 

0.05mol wdi%e; c,fha øjKh lr jeämqr AgNO  ±uQ úg ;o ly meye;s wjlafIamhla ,enqK 3

w;r tu wjlafIamh ;kql fyda idkaø NH  ;=< Èh fkdúKs' wjlafIamfha úh,s ialkaOh 3
11.75g úh' fuu ixlS¾K whkh wIag;,Sh fõ kï" (Ag - 108, Cl - 35.5, Br - 80, I - 127) 

  ^i& NH  yereKq úg ixfhda.h ;=< mej;sh yels ,sykh l=ula o@ 3

  ^ii& ixlS¾K whkfha wdfrdamKh wfmdaykh lrñka by; olajk ,o ixfhda.fha iQ;%h 
,shkak' 

  ^iii& M f,dayfha +2 yd +3 TlaislrK wxl b;d ia:dhs jk w;r +2 TlaislrK wxlh c,Sh 
2+

ødjKfha § frdai j¾Khla foa" tfiau M  idkaø HCl iu`. ks,a meye;s" ixlS¾Khla 
idohs kï" wod, uQ,øjH j, ixfla; u`.ska by; ixfhda.fha iQ;%h ,shd olajkak' 

  ^iv& ^iii& fldgfia i`oyka frdai meye;s yd ks,a meye;s j¾Khkag fya;=jk úfYaI j, wKq 
,shd IUPAC kduhla ,shkak' 

11



 ^c& ksIal%Sh bf,lafg%dav folla c,Sh iskala i,af*aÜ ødjKhl .s,ajd isÿl, úµq;a úÉfþokfha § 
20A Odrdjla ñks;a;= 30 la ;=< hjk ,§' lef;davh u; Zn ;ekam;a jQ w;r uo fõ,djlg miq 

H  jdhqjo ksoyia úh' Zn ;ekam;a ùug .,d .sh úµq;a m%udKfhka 60% jeh úh' 2

  ^i& lef;davh u; isÿjk m%;sl%shd i`oyd iólrK ,shkak' 

  ^ii& wefkdavh u; isÿjk m%;sl%shd i`oyd iólrK ,shkak' 

  ^iii& ;ekam;a jk Zn ialkaOh fldmuK o@ 

-2H O   +  2e  ®  H   +  2OH   E   =  -0.83 V 2 (l) 2(g) (aq)
s

2+Zn   +  2e  ®  Zn   E   =  -0.76 V (aq) (S)
s

+O   +  4H   +  4e  ®  2H O   E   =  +1.23V2(q) (aq) 2 (l)
s

2- 2-S O  + 2e  ®  2SO   E   =  +2.05V 2 3 (aq) 4 (aq)
s

12

C fldgi - rpkd 

² m%Yak follg muKla ms<s;=re imhkak'

^08& ^a& my; mßj¾;kh isÿl< yels wdldrh olajkak' 

 ^b& tlu wdrïNl ldnksl ixfhda.h f,i CH CH Cl ,nd.ksñka my; X kï ixfhda.h 3 2
ixiaf,aIKh ud¾.h iïmQ¾K lrkak' 

NH2 OH

NO2

BrBr

CH  CH  Cl 3 2 A B

CD

P Q

R

S
Na CH  C º C - CH  3 3

X
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 ^c& ^i& CH OH fhdodf.k CH CH NHCH CH  ksmoùu i`oyd my; m%;sl%shd ud¾.h iïmQ¾K 3 3 2 2 3
lrkak' 

  ^ii& P  u`.ska R  Ndú;dlr P  njg m;aùu l=uk wdldrfha m%;sl%shdjla o@ 1 2 2

^09& ^a& ³ P kï j¾Kj;a c,Sh ødjKhl legdhk 3 la wka;¾.;jk w;r thg ;kql NaOH tl;= 

l< úg legdhk 3 u wjlafIam ù Q , Q , Q  kï wjlafIam iEÿKs' 1 2 3

  ³ tfia ,enqKq wjlafIamhkag jeämqr NaOH tl;= l< úg wjlafIamfhka fldgila muKla 
Èhù R kï wj¾K ødjKhla ,enqKq w;r" fld< meye;s S kï wjlafIamhla fYaI úh' 

  ³ wj¾K ødjKhg ;kql H SO  iaj,am jYfhka tla l< úg T kï iqÿ wjlafIamhla ,enqKq 2 4

w;r th idkaø NH  ys ødjH fõ' 3

  ³ by; fYaI jQ S wjlafIamh jeämqr NH  yuqfõ ;o ks,a meye;s U kï ødjKhla yd fld< 3
meye;s V kï wjlafIamhla ,nd ÿks' 

  ³ by; V wjlafIamh jd;hg ksrdjrKh lr ;enQ úg ÿUqre meye úh' 

  ^i& P c,Sh ødjKfha wka;¾.;j we;s legdhk 3 y`ÿkd.kak' 

  ^ii& Q , Q , Q  , S, T, V keue;s wjlafIAmj, iQ;% ,shkak' 1 2 3

  ^iii& R yd U ødjHj, wvx.= ixfhda.j,g wod< iQ;% ,shd tajd IUPAC wdldrhg kï lrkak' 

  ^vi& V wjlafIamh jd;hg ksrdjrKh lr ;enQ úg ,efnk ixfhda.h l=ula o@ 

3 3
 ^b& ;kql H SO  u`.ska wdï,sl l< KMnO  20cm  la iu`. H O , 20 cm  la iïmQ¾Kfhka m%;sl%shd 2 4 4 2 2

3
lrk ,§' WodiSk udOHfha § MnSO  10cm  u`.ska iudk KMnO  mßudjla új¾K lrñka ;o 4 4

3 3
ÿUqre meye;s MnO  we;súh' ;kql H SO  we;súg 0.2 moldm , Na C O  10cm  la u`.ska ÿUqre 2(s) 2 4 2 2 4
wjlafIamh iïmQ¾Kfhkau Èhlr wj¾K ødjKhla idod.kakd ,§' 

  ^i& ;kql H SO  udOHfha § KMnO  yd H O  w;r m%;sl%shdj" 2 4 4 2 2

  ^ii& WodiSk udOHfha § MnSO  yd KMnO  w;r m%;sl%shdj" 4 4

  ^iii& ;kql H SO  udOHfha § Na C O  yd MnSO  w;r m%;sl%shdj i`oyd ;=,s; iólrK 2 4 2 2 4 4
,shkak' 

  ^vi& by; Tn ,shQ m%;sl%shd Wmfhda.S lrf.k H O  ys ujq,sl;dj .Kkh lrkak' 2 2(aq)

R  1 R2 R3

R4

R5

CH OH 3

CH  CH  NHCH  CH  3 2 2 3

P1 P2 P3

P4P5



^10& ^a& ^i& nyqwjhùlrKh hkq l=ula o@ 

  ^ii& my; ±lafjk nyqwjhjl i<lkak' 

    a& fmd,st;s,Ska 

    b& fg*af,daka (PTFE) 
    c& khsf,daka 6,6 
    d& fíla,hsÜ 

    e& fmd,sjhskhs,a laf,darhsâ (PVC) 
   ^I& by; nyqwjhjl w;ßka ix.Kk nyqwjhúl fudkjd o@ 

   ^II& ta w;ßka f¾Çh nyqwjhúl fudkjd o@ 

   ^III& a), b) yd e) nyqwjhúl j, tal wjhúl we`o olajkak' 

  ^iii& nyqwjhúl ksIamdokfha § wdl,k øjH fhdod.ekSug fya;= 02 la ,shkak' 

 ^b& jd; ¥IKh isÿjk m%Odk wdldrhls wï, jeis' 

  ^i& úúO iajNdúl yd ñksia l%shdldrlï fya;=fjka jdhqf.da,hg tl;=jk wdï,sl jdhq 04 la 
kï lrkak' 

  ^ii& by; kï l< jdhq f.da,hg tlajk iajNdúl yd udkj l%shdldrlï tlla ne.ska ,shkak' 

  ^iii& Tn by; kï l< tla jdhqjla u`.ska pH w.h wvqlrk wdldrh m%;sl%shd wdY%fhka 
myokak' 

  ^iv& wï, jeis wvq lsÍug ke;fyd;a c,fha wdï,sllrKh wvqlsÍug isÿl< yels l%shdldrlï 
02 la ,shkak' 

 ^c& w'fmd'i' Wiia fm< ks¾foaYhg wod,j ridhksl l¾udka; j, my; i`oyka wjia:d meyeÈ,s 
lrkak' 

  ^i& võ l%uh u`.ska Mg f,dayh ksiaidrKfha § yqKq.,a fjkqjg fvd,uhsÜ Ndú;fha § 
we;sjk n,mEï' 

  ^ii& fldaiaála fidavd ksIamdokfha § m%dÖr fldaI l%uhg idfmaCIj mg, fldaI l%uh Ndú;fha 
we;s jdis' 

  ^iii& inka ksIamdokfha § NaCl ̂ n%hska& Ndú;fha jeo.;alu' 

  ^iv& fid,afÜ l%ufhka Na CO  ksIamdokfha § n%hska ødjkh CO  j,ska ix;Dma; lsÍug fmr 2 3 2

NH  j,ska ix;Dma; lsÍfï we;s jeo.;alu' 3

  ^v& iajNdúl rn¾ j¾.hla jk fmd,s whsfidm%ska iyd .egdm¾vd j, fN!;sl ,CIK j, 
fjkialï jHqyh weiqfrka meyeÈ,s lrkak' 
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