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

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

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

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

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

                      H
|

     
H
|
 

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

             |
H

     
|
H
 

 

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

❊   ish¨u m%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 njo oS¾> 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‚ 

 

 

 

 

 

 

 

[fojeks msgqj n,kak' 

tl;=j 

b,lalfuka   

wl=frka  
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fuu ;Srfha 
lsisjla  
fkd ,shkak'  

 

wñ, oikdhl | wdidfjka bf.k.kak 

 

   

1.   

 

 

(a) my; oelafjk m%Yakj,g, oS we;s ysia;eka u; ms<s;=re imhkak. 

(i) yqfol,dj mj;sk Fe3+,Cr3+ iy Co2+ hk whk ;=k …………………………………. 

 w;=frka úhq.au bf,lafg%dak ;=kla we;af;a l=ulgo? 

(ii) 3d f.dkqfõ Ti, V iy Cr hk uQ,øjH ;=k w;=frka,  ………………………………… 

nkaOk iEoSfïoS Wmßu jYfhka bf,lafg%dak myla  

iyNd.s úh yels uQ,øjH l=ulao?  

(iii) C, N yd Si hk uQ,øjH ;=k w;=frka,    …………………………………. 

wvqu úoHq;aiDK;djh we;af;a l=ulgo? 

(iv) Na, Mg yd Al hk uQ,øjH ;=k w;=frka, jeäu   …………………………………. 

m<uqjk whkSlrK Yla;sh we;af;a l=ulgo? 

(v) N3−, O2− yd F- hk iubf,lafg%daksl wekdhk   …………………………………. 

;=k w;=frka , úYd,;u whksl wrh we;af;a l=ulgo? 

(vi) Na+,Ca2+,yd Al
3+ hk legdhk ;=k w;=frka,   …………………………………. 

l=vdu whksl wrh we;af;a l=ulgo? 

                       (,l=Kq 3.0 hs)  

 

(b) wdï,slD; c,Sh khsÜrhsg ødjK H2O2 Ndú;fhka khsÜf¾g njg TlaislrkKh lsÍfïoS 

w;rueos M,hla f,i fmfrdlafidkhsg%ria wï,h (HOONO) iEfoa. Fmfrdlafidkhsg%rhsg 

whkh [OONO] − iïnkaOfhka (i) isg (vii) f;la fldgia i|yd ms<s;=re imhkak. tys 

iels,a, my; oS we;. 

 

(i) fuu whkh i|yd jvd;au ms<s.; yels ¨úia jHqyh w|skak. 

 

 

 

 

 

 

(ii) fuu whkh i|yd iïm%hqla; jHqy w|skak. fya;= olajñka tajdfha idfmalaI ia:dhs;d 

ms<sn| woyia olajkak. 

 

 

 

 

 

 

 

A fldgi - jHqy.;  rpkd 

m%Yak y;rgu fuu m;%fhau ms<s;=re imhkak' ^tla tla m%Yakh i`oyd kshñ; ,l=Kq m%udKh 100 ls'& 

 

O − O − N − O  

[;=kajeks msgqj n,kak' 
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wñ, oikdhl | wdidfjka bf.k.kak 

(iii) VSEPR jdoh Ndú;d lrñka my; mrudKq jgd we;s yev jHq;amkak lrkak. 

I. N 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

II.N iy O hk folgu neÿKq O 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

(iv) my; oS we;s j.=fjys,  

I.mrudKq jgd bf,lafg%dak hq., cHdñ;sh (bf,lafg%dak hq.,aj, ieliqu)  

II.mrudKqj, uqyqïlrKh 

i|yka lrkak. 

  N N iy O hk folgu ne÷kq O 

I.  bf,lafg%dak hq., cHdñ;sh   

II.  uqyqïlrKh   

 

(v) wdikak nkaOk fldaK olajñka by; (i) fldgfiys w|sk ,o ¨úia jHqyfha yevh o< 

igyka lrkak. 

 

 

 

 

 

 

(vi) by; (i) fldgfiys w|sk ,o ¨úia jHqyfhys my; olajd we;s nkaOk iEoSu i|yd 

iyNd.s jk mrudKql $ uqyqï ldlaIsl y÷kd.kak. my; oelafjk mßos  Tlaiscka 

mrudKq 1,2 iy 3 f,i kï lr we;.  

 

 

I. O iy O   …………………………….. 

II. O2 iy N …………………………….. 

 

(vii) fmfrdlaiskhsÜria wï,fhys iudjhúlhla fokak. 

……………………………………………………………………………………………… 

(,l=Kq 5.0 hs) 

 

 

1 2 

O1 − O2 − N − O3  

[y;rjeks msgqj n,kak' 
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(c)  

(i) my; oS we;s ,ehsia;=fjka O%eùh úfYaI folla f;darkak. 

H2CO(f*daue,aäyhsâ), SF6, COS, ICI4, SiCl4 ……………….. iy ……………………. 

 

(ii) my; oelafjk tla tla hq.,fha wKq w;r mj;sk wka;¾ wKql n, j¾.h $ j¾. 

i|yka lrkak' 

I. HBr(g) iy H2S(g) …………………………………………………………………….. 

II. Cl2(g) iy CCl4(g) …………………………………………………………………….. 

III. CH3OH(l) iy H2O(l) …………………………………………………………………   

(,l=Kq 2.0 hs) 

2.  

(a)  

(i) ;=kajk wdj¾;fha we;s uQ,øjH u.ska iEfok by<u TlaislrK wjia:dj iys; 

Tlaihsvj, iQ;% fokak. my; ,ehsia;=j Ndú;fhka tajdfha wdï,sl / WNh.=Ks / NdIañl 

iajdNdjh ms<sn| w|yia olajkak.  

b;d m%n, wdï,sl, m%n, wdï,sl, ÿn, wdï,sl, b;d ÿn, wdï,sl, ÿn, NdIañl, NdIañl, 

m%n, NdIañl, WNh.=KS, WodiSk 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

(ii) ;=kajk wdj¾;h yryd jfï isg ol=Kg úoHq;aiDK;dj, mrudKql  wrh iy m<uq 

whkSlrK Yla;sh hk fïjd flfia fjkia fõ oehs m%ldY lrkak. 

úoHq;a iDK;dj  …………………………………………………………………...       

mrudKql wrh        …………………………………………………………………... 

m<uq whkSlrK Yla;sh ………………………………………………………………….. 

(iii) f,dayh f,i M Ndú; lrñka II ldKavfha khsÜf¾gj, ;dm úfhdackh i|yd fmdÿ 

m%;sls%hdjla fokak. 

……………………………………………………………………………………………. 

(iv) II ldKavfha khsÜf¾g ;dm ia:dhs;dj jeäjk wkqms<sfj<g (< ixfla;h Ndú; lrñka ) 

ilia lrkak. whkj, O%eùhlrKh wkqidrfhka Tnf.a ms<s;=r meyeos,s lrkak. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

(,l=Kq 3.5 hs) 
 

 

[miajeks msgqj n,kak' 
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(b) my; oelafjk m%Yak Mn hk wdka;ßl uQ,øjH iy tys ixfhda. u; mokï ù we;. 

(i) Mn j, bf,lafg%dak úkHdih fokak. 

……………………………………………………………………………………………… 

(ii) Mn j, iq,n TlaislrK wjia:d  olajkak. 

……………………………………………………………………………………………… 

(iii) fuu iq,n TlaislrK ;;ajj,oS Mn idok Tlaihsvj, ridhksl iQ;% fokak. fuu tla 

tla Tlaihsvh wdï,sl o WNh.=KS o Ndiañl o hk j. olajkak. 

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

(iv) KMnO4 i|yd IUPAC kduh fokak. 

……………………………………………………………………………………………… 

(v) 3d wdka;ßl uQ,øjH w;=frka Mn j,g wvqu øjdxlh yd wvqu ;dmdxlh we;. ta wehsoehs 

úia;r lrkak. 

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

(vi) c,Sh Mn2+ ødjKhlg ;kql wefudakshd ødjKhla tlalr bkamiq jd;hg ksrdjrKh 

lsßfïoS Tn ksßlaIKh lsßug n,dfmdfrd;a;= jkafka fudkjdo? 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

(vii) c,Sh KMnO4 ødjKhlg idkaø KOH tla lsßfïoS fld<mdg úh. tu fld<mdg ødjKh 

c,h fyda wï, Ndú; lr ;kql lsßfïoS oï meye;s ødjKhla iy l¿ meye;s ÿUqre 

wjlafIamhla ,efnhs. Tnf.a ksÍlaIKh meyeos,s lsßu i|yd ;=,s; ridhksl iólrK 

,shkak. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

(viii) my; tla tla tajdfha tla jeo.;a Ndú;hla fokak. 

I. KMnO4( Tlaisldrlhla f,i yer) 

…………………………………………………………………………………………

………………………………………………………………………………………… 

II. Mn f,dayh 

………………………………………………………………………………………… 

(ix) wdï,sl yd Ndiañl udOHj,oS KMnO4 Tlaisldrlhla f,i yeisfrkafka flfia oehs 

fmkaùug w¾O m%;sls%hd fokak. 

wdï,sl udOHh : ……………………………………………………………………… 

Ndiañl udOHh : ……………………………………………………………………… 
   

[yhjeks msgqj n,kak' 
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(x) Tlaisldrlhla f,i KMnO4 Ndú;fhaoS Tn n,dfmdfrd;a;= jk .eg¨ folla olajkak. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

(,l=Kq 6.5 hs) 

3.  

(a) P mSvkfhysoS iy T WIaK;ajfhys oS O2(g) iy O3(g) ñY%Khla, mßudj V jk oDV ixjD; 

Ndckhla ;=< iu;=,s;;dfõ mj;hs. 
 

(i) n1, n2, M1, M3 yd V weiqfrka, jdhq ñY%Kfhys >k;ajh (d) m%ldY lrkak. 

fuys, n1 = O2 ys ujq, ixLHdj                 n2 = O3 ys ujq, ixLHdj 

      M2 = O3 ys ujq,sl ialkaOh      M1 = O2 ys ujq,sl ialkaOh 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

(ii) by; iïnkaOh X1, X2, M1, M2, V iy n weiqfrka m%ldY lrkak. 

fuys X1 = O2 ys ujq, Nd.h      X2 = O3 ys ujq, Nd.h 

          n = jdhq foflysu uq¿ ujq, ixLHdj 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

(iii) tkhska, X1 = [3 −
dRT

16P
]  nj fmkajkak. 

fuys R hkq id¾j;% jdhq ksh;h fõ. (O ys idfmalaI mrudKql ialkaOh  = 16) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

(iv) by; mshjr j,oS Tn Ndú; l< Wml,amkh / Wml,amk i|yka lrkak. 

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

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

(,l=Kq 5.0 hs) 
 

(b)  

(i) my; oelafjk iïu; TlaislrK úNj i,lkak. 

 

E = [Br
2(l)

 / Br−(aq)] = 1.07 V 

[y;ajekss msgqj n,kak' 
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E = [I
2(s)

 / I-(aq)] = 0.54 V 

   

I. 1.0modm
−3

 c,Sh KI ødjKhlg øj fn%daóka tla l< úg isÿfj;ehs Tn wfmaalaId 

lrk m%;sls%hdj l=ulao?……………………………………………………………… 

 

II. by; mßlaIKfhaoS Tn wfmalaId lrk j¾K úm¾hdih ,shd olajkak. 

…………………………………………………………………………………………

………………………………………………………………………………………… 

 

(ii) my; i|yka úoHq;a ridhksl iólrK i,lkak. 

Mg(s) + 2H(aq)
+  ⟶ Mg

(aq)

2+  + H2(g) 

I. by; m%;sls%hdjg wkql=, jk .e,ajdkSh fldaIfhys lef;daãh m%;sls%hdj ,shkak. 

………………………………………………………………………………………... 

II. by; fldaIh ksrEmKh lsßu i|yd iïuq;sl wxlkh (Conventional notation), ,jK 

fia;=jla wvx.= lrñka ,shd olajkak. 

………………………………………………………………………………………… 

III. by; fldaI m%;sls%hdj bosßhg hk úg tkafg%damsh jeä fõo, wvqfõo, ke;fyd;a 

ksh;j mj;S o? 

………………………………………………………………………………………… 

Tnf.a ms<s;=r ieflúka meyeos,s lrkak. 

…………………………………………………………………………………………

………………………………………………………………………………………… 

 

IV. T WIK;ajfha oS by; m%;sls%hdj iajhxisoaOj isÿ ùu i|yd tka;e,ams fjki (∆H) iy 

tkafg%dams fjki (∆S) w;r ;sìh hq;= iïnkaO;dj l=ulao? 

………………………………………………………………………………………….. 

(,l=Kq 5.0 hs) 
 

4.  

(a) A, B yd C hkq wKql iQ;%h C7H14 jk iudjhúl;dj yhsâfrdaldnk ;=kls. A ixfhda.h 

cHdñ;sl iudjhúl;dj fmkajk w;r, B iy C ixfhda.h th fkdfmkajhs. ixfhda. 

;=ku m%ldY iudjhúl;dj fmkajhs. W;afm%aß; yhsârckSlrKfhaoS ixfhda. ;=ku D 

(C7H16) ixfhda.h ,ndfohs. D ixfhda.ho m%ldY iudhúl;dj fmkajhs. A, B, C iy D 

jHqy olajkak. (;s%udk iudhúl wdldr we|Su wjYH fkdfõ.) 

 

 

 

 

 

 

 

 

A 

[wgjekss msgqj n,kak' 

 

B 
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fn%daóka iu. msßhï lr, bkamiq uoHidÍh KOH iu. yhsâfrdfn%daókayrKh l< úg, A 

ixfhda.h E iy F ixfhda. fol idok w;r, B ixfhda.h G o, C ixfhda.h H o idohs. E, 

F, G iy H hk ixfhda. y;rgu  C7H12 hk tlu wKql iQ;%h we;. E ixfhda.h 

cHdñ;sl iudjhúl;dj fmkajk w;r, F, G iy H ixfhda. th fkdfmkajhs. E, F, G iy 

H ys jHqy olajkak.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F iy G tlsfklska fjka lr y`ÿkd.ekSu i|yd tla ridhksl mßlaIdjla fokak. 

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

(,l=Kq 7.0 hs) 

(b) wxl 1 isg 5 f;la we;s tla tla m%;sls%hdfjys m%;sls%hl iy m%;sldrlh my; j.=fjys oS we;.  

tu tla tla m%;sls%hdj i|yd m%;sls%hd j¾.h kHqla,sfhd*s,sl wdl,kh(AN), bf,lafg%da*s,sl 

wdl,kh(A𝐸), kHqla,sfhd*s,sl wdfoaYh(SN), bf,lafg%d*s,sl wdfoaYh (𝑆𝐸), bj;a lsßu (E) 

iy m%Odk M,h wod< fldgq ;=< ,shkak. 

 

 

 

H 

 

C 

 

D 

 

E 

 

F 

 

G 
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 m%;sls%hlh m%;sldrlh m%;sls%hd j¾.h m%Odk M,h 

1.  
 idkaø HNO3/ idkaøH2SO4   

2.  CH3CH = CH2 HBr   

3.  CH3CHO H+/ KCN   

4.  CH3CH2CHBrCH3 uoHidßh KOH   

5.  CH3CH2I c,Sh KCN   

 

 

(,l=Kq 3.0 hs) 

 

 

 

 

 

100 

 

 

100 

 

 

100 

COOH 

[kjjekss 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) ixjD; oDV Ndckhl wka;¾.; A jdhqj fmkakqï lrk my; iu;=,s;;d i,lkak. 

(i) T (fl,aúka) WIAK;ajhloS my; m%;sls%hdjg A Ndckh fjhs. 

2A(g) ⇌ B(g)  − (1) 

iu;=,s;djg t<nqKq miq, A ys wdrïNl m%udKfhka 40% la B njg mßj¾;kh ù we;s njo 

moaO;sfhys uq¿ mSvkh 4 ×105Nm−2 njo fidhdf.k we;. T WIAK;ajfhaoS fuu iu;=,s;;d 

ksh;h Kp w.h .Kkh lrkak. 

 

(ii) moaO;sfha WIaK;ajh 2T (fl,aúka) f;la jeä l< úg, by; m%;sls%hdjg wu;rj, my; oelafjk 

mßos ;j;a m%;sls%hdjg wu;rj, my; oelafjk mßos ;j;a m%;sls%hdjlg A Ndckh fjhs. 

2A(g) ⇌ C(g) + D(g)  − (2) 

moaO;sh 2T ysoS iu;=,s;;djg t<eUqKq miq, A ys wdrïNl m%udKfhka 20% la C iy D njg 

mßj¾;kh ù we;s njo A ys wdrïNl m%udKfhka 20% la b;sßj we;s njo fidhd f.k we;¡  

I. A ys wdrïNl ujq, ixLHdj a jQfha kï, fuu iu;=,s;;dfjysoS A, B, C iy D ys ujq, ixLHdj 

fjk fjku .Kkh lrkak. 

II. 2T ysoS (2) jk iu;=,s;;dj i|yd iu;=,s;;d ksh;h Kp .Kkh lrkak. 

III. 2T yoS (1) jk iu;=,s;;dj i|yd iu;=,s;;d kdh;h Kp .Kkh lrkak. 

(,l=Kq 8.5 hs) 

(b) ksh; WIaK;ajhloS, c,h iy n – ìhqgfkda,a l,dm w;r weisála wï,fhys úNd. ix.=Klh 

ks¾Kh lsßu i|yd YsIHfhla my; oelafjk ls%hdms<sfj< Ndú; lf<ah. 

1 yd 2 f,i wxlkh lrk ,o m%;sldrl fnda;,a j,g n – ìhqgfkda,a, 1.0moldm
−3

 c,Sh weisála 

wï,h iy c,fhys úúO mßud, my; j.=fjys oelafjk mßos tla lrk ,oS. 

m%;sldrl fnda;,h 
n – ìhqgqfkda,a  

mßudj / cm3 

c,Sh weisála wï,  

mßudj cm3 
c,fha mßudj/cm3 

1 

2 

20.00 

20.00 

40.00 

30.00 

0.00 

10.00 
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fnda;,a fyd|ska fid,jd, bkamiq tla tla moaO;sh iu;=,s;;djg t<eôug bv yßk ,oS. ia;r fjka 

jQ miq, c,Sh ia;rfhka iy ìhqgfkda,a ia;rfhka 100 cm3 ne.ska f.k, idkaøKh 0.500 moldm
−3 

jQ m%dudKsl NaOH ødjKhla iu. wkqudmkh lrk ,oS. fnda;, (1) ka mgka .kakd ,o c,Sh 

ia;rh wkqudmkh l< úg wka; ,laIHfhys ,enqKq mdGdxlh my; j.=fõ oS we;. 

m%;sldrl fnda;,h 
c,Sh ia;rfha 10.00 cm3  i|yd wjYH jq 

NaOH mßudj / cm3 

n – ìhqgqfkda,a ia;rfha 10.00 cm3 

i|yd wjYH jQ NaOH mßudj / 

cm3 

1 

2 

16.00 

y 

x 

z 

 

(i) fnda;, (1) ys n – ìhgqfkda,a ia;rh i|yd ,eìh hq;= wka; ,laIHh x .Kkh lrkak. 

(ii) fnda;, (1) ys moaO;sh fhdod.ksñka c,h iy n – ìhqgfkda,a w;r weisála wï,fhys úNd. 

ix.=Klh .Kkh lrkak. 

(iii) fnda;, (2) ys moaO;sh i|yd ,eìh hq;= y iy z hk mßud .Kkh lrkak. 

(iv) by; .Kkh lsßï j,oS Tn lrk ,o Wml,amk m%ldY lrkak. 

(v) fuu wkqmudkh lrk i|yd Ndú; l< yels o¾Ylhla kï lrkak. 

(vi) fnda;,a fid,jñka ;snQ ld,h ;=< oS c,Sh ia;rfhys pH w.h fjkia úKs oehs m%ldY lrkak. 

Tfí ms<s;=r meyeos,s lrkak.  

(,l=Kq 6.5 hs)    

6.  

(a)  

(i) idkaøKh C moldm
−3 jk c,Sh CH3 COOH ødjKhl pH i|yd m%ldYkhla, wï, ú>gk 

ksh;h Ka iy C weiqfrka jHq;amkak lrkak. 

(ii) by; jHq;amkak lsßfïoS Tn lrk ,o Wml,amk ,shkak. 

(iii) by; wï, ødjKfhys 100.0cm3 l ksheoshla, wdiQ; c,h tl;= lsßfuka 1.00dm
3
 f;la ;kql 

lrk ,oS. by; (i) fldgfiys ,nd .;a m%ldYkh wOdrfhka, fuu wï, ødjKfhys pH i|yd 

m%ldYkhla ,shkak. 

(iv) by; (i) isg (iii) fldgia j, ,nd.;a ms<s;=re Ndú; lr, wï, ødjK foflys pH w.h j, fjki 

pH tall 0.5 la nj fmkajkak. 

(v) by; (i) fldgfiys wï, ødjKfhka 220.0cm3  la iy idkaøKh c moldm
−3

 jk NaOH 

ødjKhlska 20.0cm3 la ñY%lr idod .kakd ødjKfha pH .Kkh lrkak. 

(,l=Kq 7.5 hs)    

(b)  

(i) 250C oS, BaSO4 ys ødjH;d .=Ks;h 1.0 10−10 mol
2
 dm

−6
 fõ. fuu WIaK;ajfhaoS c,Sh ix;Dma; 

BaSO4 ødjKhl Ba2+ idkaøKh .Kkh lrkak. 

(ii) 250C oS , by; (i) fldgfiys ødjKfha Ba2+idkaøKh yß wvla njg m;a lsßu i|yd 1.0dm
3 

lg tla l< hq;= ixY=oaO >k Na2SO4 ialkaOh .Kkh lrkak. (O = 16, Na = 23, S = 32) fuu 

.Kkh lsßfïoS Tn úiska lrk ,o Wml,amk wef;d;a tajd m%ldY lrkak. 

[tlf<diajeks msgqj n,kak' 
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(iii)  250C oS , PbSO4ys øjH;d .=Ks;h 1.6 × 10−8mol
2
dm

−6
 fõ. fuu WIK;ajfhaoS, BaSO4  iy 

PbSO4 iy hk foflkau ix;Dma; jQ c,Sh ødjKhl Ba2+iy Pb
2+ idkaøK fjka fjkaj 

.Kkh lrkak. 

(,l=Kq 7.5 hs) 

7.  

(a) .s%kdâ m%;sldrh idokq ,nkafka we,alhs,a fyda tarhs,a fya,hsv, úh<s B;¾ udOHfhaoS Mg iu. 

m%;sls%hd lsßfuks. kuq;a my; i|yka m%;sls%hdj wdOdrfhka, oS we;s .s%kdâ m%;sldrhlh ms<sfh< l< 

fkdyelafla ukaoehs meyeos,s lrkak.  

               HOCH2CH2CH2Br                              HOCH2CH2CH2MgBr 

(,l=Kq 2.0 hs)    

(b) FeCl3 we;s úg oS fnkaiska ys laf,dafrdkSlrKh i|yd hdka;%Khla fokak. 

(,l=Kq 3.0 hs)    

(c) ,ehsia;=fõ oS we;s ridhk øjH muKla Ndú; lrñka Tn my; i|yka mßj¾;kh isÿ lrkafka 

flfiaoehs fmkajkak. 

(CH3) 2 C = CH2                    

 

 

(,l=Kq 5.0 hs)    

(d) wdrïNl ldnksl øjHh f,i fm%dmke,a muKla Ndú;lr my; i|yka ixfhda. idokafka 

flf,ioehs fmkajkak.   

 

 

 

(,l=Kq 5.0 hs) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

(CH3) 3C − C −OC(CH3) 3 
ll 
O 

ridhk øjH ,ehsia;=j 

idkaø H2SO4, ;kqlH2SO4, PCl5, Mg, 

B;¾, HCHO, K2Cr2O7 

[fodf<diajeks msgqj n,kak' 

Mg / úh<s B;¾   

CH3−CH2 − C − NH − CH2 − CH2 − CH3 
ll 
O 



AL/2012/02/S-II (B,C)              - 13 - 
 

 
wñ, oikdhl | wdidfjka bf.k.kak 

 

 

8.  

(a)  

(i) >k ñY%Khl my; oelafjk tajdhska folla muKla wvx.= fõ. 
Ba(NO 3) 2 

 

Zn(NO 3) 2 

 

AgNO3 CaCO3 NaOH 

tajd yÿkd .ekSu i|yd lrk ,o mßlaIK, ksßlaIK o iu. my; oelafõ. 

mßlaIKh ksßlaIKh 

1. ñY%Khg c,h tl;= lrk ,oS.              meyeos,s ødjKhla foñka ñY%Kh øjKh úh.  

2. by; 1 ka ,nd .;a c,Sh ødjKfhys  
 fldgilg msfkd,ama;,Ska ìxÿ lsysmhla tl;= 
 lrk ,oS. 

meyeos,s wj¾K ødjKh frdai meyehg yereKs. 

3. by; 1 ka ,nd .;a c,Sh ødjKfhys ;j;a  
fldgilg ;kql HCl l%ufhka tla lrk ,oS. 

iqÿ wjlafIamhla iEÿKs. ;jÿrg;a wï,h tla 
lsßfïoS th øjKh úh.  

  

fya;= olajñka, ñY%Kfhys wvx.= ixfhda. fol yÿkd .kak. 
 

(ii) my; rEmfha A isg I f;la ixfhda. j, iQ;% ,shkak. (;=,s; ridhksl iólrK iy fya;= oelaùu 
wjYH fkdfõ) tys >k, wjlafIam, ødjK yd jdhq ksrEmKh lsßug my; oelafjk ixfla; Ndú; 
flf¾. 

 

 

 

 

 

 

 

 

 

   

 

                

                                                                                                 
                                                       

 

 

 

    

jdhq wjlafIam >k ødjK 

A B 
C 

E 

;kql H2SO4 

+ 
wï, D 

;o r;= 

iaj,amj laIdßh F 

G 

l¿ 

H 

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

 

I 

wdú, fld< 

WKq idkaø HNO3 
 idkaø NH4OH 

 ;kql NH4OH 

,d fld< ;o ks,a 

c,Sh F 
iqÿ 

1. idkaø HNO3 / r;a lsßu 

2. NH4SCN       

 

l¿ 

(;kql HNO3 ys wødjH) 

wj¾K 

[oy;=kajeks msgqj n,kak' 

,d ly 

(iuyr úg iqÿ wú,;dj) 

BaCl2 
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(b)  

(i) 3d f.dkqfõ uQ,øjHhla jk M, Mn+ whkhla idohs. tu whkh ;kql H2SO4 udOHfhaoS MnO4
− 

u.ska MO2
+ whkhg TlaislrKh l< yelsh. mßlaIKfhaoS Ms+ 5.00 × 10−3 mol la MO2

+ njg 

TlaislrKh lsßu i|yd 0.100 moldm
−3 KMnO4 ødjK 30.00cm3 la wjYH úh. fuu o;a; 

Ndú;lr n ys w.h .Kkh lrkak.  

 

(ii) Cu wvx.= Z ñY% f,dayfhys we;s Cu  m%;sY;h ks¾Kh lsßu i|yd my; oelafjk I yd II 

ls%hdms<sfj< wkq.ukh lrk ,oS. 

ls%hdms<sfj<: 

I. Z ñY% f,dayfha 2.80g l ksheoshla ;kql H2SO4 ødjK 500.0cm3 l øjKh lrk ,oS. fuu 

ødjKfhka 25.0cm3 lg jeämqr KI tla lsßfuka Cul iqÿ wjlafIamh iy I2 muKla M, 
jYfhka ,enqKs. ksoyia jQ I2, o¾Ylh f,i msIagh Ndú; lrñka Na2S2O3 ødjKh iu. 

wkqudmkh lrk ,oS. fï i|yd wjYH jQ Na2S2O3 ødjK mßudj 30.0cm3 úh. 

 

II. wdiq; c,h 500.0cm3 l  K2Cr2O 1.18 g la øjKh lsßfuka ms<sfh< lr .;a ødjKfha 

250.0cm3 lg ;kql H2SO4 20cm3 la jeämqr KI tla lrk ,oS. o¾Ylh f,i msIagh Ndú; 
lr, ksoyia jQ I2 by; mshjr 1 ys Ndú; l< Na2S2O3 ødjKh iu. wkqudmkh lrk ,oS. 

fï i|yd wjYH jQ Na2S2O3 mßudj 24.0cm3 úh.  

 

1. ls%hdms<sfj< I iy II ys isÿjk m%;sls%hd i|yd ;=,s; ridhksl iólrK fokak. 

2. Z ñY%f,dayfhys we;s Cu m%;sY;h ks¾Kh lrkak. 

3.ls%hdms<sfj< I iy II ys wka; ,laIHj,oS ksßlaIKh lsÍug ,efnk j¾K úm¾hdi olajkak. 

(O = 16, K = 39, Cr = 52, Cu = 63.5)  

(,l=Kq 8.0 hs)    

9.  

(a)  

(i) vjqka fldaIh Ndú;fhka fidaähï ksIamdokh lsßu mokï lr .ksñka my; oelafjk m%Yak 
j,g ms<s;=re imhkak. 

I. fidaähï ksIamdokh lsßug Ndú; flfrk wdrïNl øjHh kï lrkak. 

II. úoHq;a úÉfPaokhg fmr wdrïNl øjHfhys øjdxlh my; oeóu i|yd hï øjHhla tla lrkq 
,efí. tu øjHh yÿkd .kak. 

III. úoHq;a úÉfPaok fldaIh ls%hd lrk o< WIaK;ajh i|yka lrkak. 

IV. vjqka fldaIfhys wefkdavh yd lef;davh y÷kd .kak¡ 
V. wefkdavfhaoS yd lef;davfhaoS isÿ jk w¾O fldaI m%;sls%hd i|yd ;=,s; ridhksl iólrK 

,shkak. 

VI. wefkdavh yd ldf;davh jdfka oe,lska (Steel gauze) fjka lsßug wjYH jkafka wehs? 

VII. wefkdavh iy lef;davh fjka lsßug wu;rj ksIamdok ls%hdj,sh i|yd .; hq;= jeo.;a 
wdrlaIdldß mshjrla olajkak. 

VIII. my; oelafjk m%ldYh i;Ho wi;Ho hkak olajkak. 

“ fidaähï ksIamdokfhoS wvq Odrdjla iy jeä úNjhla Ndú; lrhs.  

IX. fuu l%ufhaoS fidaähï ,nd .efkk fN!;sl wjia:dj fokak. 

X. fidaähïys Ndú; folla iy wefkdavfhaoS ,nd .kakd M,fhys tla Ndú;hla fokak. 

 

(ii) ldnka ksIamdokhg wod< mshjr y;r fláfhka úia;r lrkak. 

 

 (,l=Kq 7.5 hs) 
 

[oyy;rjeks msgqj n,kak' 
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(b)  

(i) my; oS we;s I isg V f;la m%ldY i,lkak. 

I. mD:súh u; cSúkag Wmldr jk iajdNdúl ls%hdj,s 
II. jdhqf.da,Sh jdhq iu. iQ¾h úlsrK j, wka;¾ls%hd ksid isÿ jk wys;lr ls%hdj,s 

III. mdßißl .eg¨j,g uq,a jk ydkslr jdhq ,nd Èh yels ls%hdj,s 
IV. iuyr lDIsld¾ñl ls%hdldrlï fya;=fjka isÿfjk mßir ydks 
V. wï, jeis fya;=fjka isÿ jk mßir ydks 

I isg V f;la tla tla m%ldYh i|yd jvd;a .e<fmk jrK ;=k ne.ska my; oS we;s 

,ehsia;=fjka f;dard ,shkak. (Tfí W;a;r m;%fhys I isg V f;la m%ldY j, wxl ,shd, ta 

tl tlla bosßfhka wod< jrK ;=fkys ixfla; A,B,C,… wdoS jYfhka ,shd olajkak. tla 

jrKhla  tla jrlg jeäfhka Ndú; l< yel.) 
 

A  − m%NdixYaf,aIKh               B − f,day fyda yqkq.,a j,ska iEÿ ks¾udKj, úndokh 

C − f.da,Sh WKqiqïlrKh          D− ´fidaka ia;rh u.ska UV úlsrK wjfYdaIKh 

E − .skslÿ msmsßu                   F − uKaä f,i we;s ner f,day ,jK oshùu 

G − yß;d.dr wdprKh             H− ´fidaka ia;rh laIhùu 

I − fldr,a mr úkdYh              J− fmdis, bkaOk oykh ùu 

K −m%ldY ridhk OQñldj (smog)       L− N=.; c,h ÿIKh ùu  

M − f,day msßmyÿj                 N− c,dYj, we,a.s YS>% f,i j¾Okh(iQfmdaIKh) 

 

(ii) .,aw.=re n,d.drhlska wï, jeis i|yd ,efnk odhl;ajh, wdï,sl jdhq úfudapkh md,kh 
lsßu u.ska wvq l< yelsh. foaYsh jYfhka ,nd .; yels wuqøjH fhdod .ksñka, wdï,sl úfudapk 
md,kh lsßu i|yd iqÿiq l%uhla fhdackd lrkak. Tfï ms<s;=r ikd: lsßu i|yd ;=,s; ridhksl 
iólrK ,shkak. 
 

(iii) fkdfhl=;a ls%hdj,s yryd jdhqf.da,hg ksoyia jk NO iy SO2 hk wdï,sl jdhq, jdhqf.da,sfhys 
ms<sfj<ska HNO3 iy H2SO4 wï, iEoSug fya;= fõ. fuu wï, iEoSu i|yd ;=,s; ridhksl 
iólrKh ,shkak. 

 

(iv) my; oS we;s ixfhda. i,lkak. 

CH3 (CH2) 4CH3     CFCl3    CF2Cl2     N2    NO 

fïjd w;=frka, 

I. f.da,Sh WKqiqïlrKh 
II. ´fidaka ia;rh laIh ùu i|yd odhl jk ixfhda. y÷kd.kak' 

 

(v) ´fidaka ia;rfhys ´fidaka iEoSu;a úkdYùu;a iajdNdúlj isÿ fõ. ´fidaka ia;r l,dmhg uqla; 
LKAvl idok ixfhda. we;=,a ùfuka o W;afm%aßlj ´fidaka ydks fõ¡ ´fidaka ia;rfhys, my; 
oelafjk ls%hdj,s i|yd ;=,s; ridhksl iólrK ,shkak. 
I. iajdNdúl ´fidaka iEoSu iy úkdY ùu 

II. LKavl iEoSu 
III. ´fidakaj, W;afm%aß; úkdY ùu 

(,l=Kq 7.5 hs) 
10.  

(a) *a¨fjdßkaj, ridhkh iy wfkla ye,eckj, ridhkh w;r jeo.;a fjkialï y;rla fokak.  
 
 

 (,l=Kq 2.5 hs) 

[odihjeks msgqj n,kak' 
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(b) iuyr wjia:dj,oS fidaähï i,a*hsÜ ( Na2SO3 ) mßrlaIlhla (preservative) f,i fidfica 
uiaj,g (Sasagemeat) tl;= lrkq ,efí. uia ksheoshl wvx.= Na2SO3 mßrlaIl m%udKh ks¾Kh 
lsßu i|yd my; oelafjk ls%hdms<sfj< fhdod.kakd ,oS. 
mshjr 1 : uia lsf,da.a?uhla (1.00 kg) ;kqlHCl jeämqr m%udKhla iu. kgjk ,oS. 

mshjr 2 : msgjQ jdhqj 0.050moldm
−3

 I2 ødjK jeämqr m%udKhla iïmq¾Kfhka u wjfYdaIKh  

lrk ,§¡  Ndú;d lrk ,o I2 ødjKfha iuÕ wkqudmkh lrk ,§¡ mßudj 40cm3 ls. 

mshjr 3 : mshjr 2 ysoS ,enqKq ødjKh, o¾Ylh f,i msIag fhdod .ksñka, 0.01moldm
−3

 Na2S2O3  

fï i|yd wjYH jq Na2S2O3 ødjKfha mßudj 26.0cm3ls.( O = 16, Na = 23, S = 32) 

(i) by; ls%hdms<sfjf<ys wvx.= jQ mshjr ;=k i|yd ;=,s; ridhk iólrK ,shkak. 

(ii) uia ksheosfhys 1.00 kg l we;s Na2SO3 m%udKh ujq, j,ska .Kkh lrkak. 

(iii) uia ksheosj, we;s mßrlaIl m%udKh, idudkHfhka, ñ,shkhl we;s fldgia (ppm) f,i m%ldY 

lrkq ,efí. (ta wkqj 1 ppm = uia 106g l we;s Na2SO3 1g la) by; (ii) fldgfiys ks¾Kh 

lrk ,o Na2SO3 m%udKh ppm j,ska m%ldY lrkak. 

(iv) wkqmudkfhka wka; ,laIHfhaoS j¾K úm¾hdih olajkak. 
 

(,l=Kq 5.0 hs) 
 

(c) ksh; WIaK;ajfhaoS my; oelafjk m%;sls%hdfjys pd,lh yeoEßu i|yd YsIHfhla mßlaIK ;=kla 
isÿ lf<ah. 

2I− (aq) + S2O8
2−(aq)                     I2(aq) + 2SO4

2−(aq) 

 
 

(i) m<uq jk mßlaIKfhaoS, 0.160moldm
−3

 I−(aq) ødjK 500cm3 la iy 0.04moldm
-3

 S2O8
2−(aq) 

ødjK 500cm3 la ñY%lr by; m%;sls%hdj isÿ ùug bv yßk ,oS. wdrïNl ;;amr 5 l ld,h 

mßÉfPaoh wjidkfhaoS I2ujq, 2.8 × 10-5 la iEoS we;s nj fidhd .kakd ,oS. 
I. I2(aq) iEoSfï YS>%;dj .Kkh lrkak. 

II. I−(aq) jehùfï YS>%;dj .Kkh lrkak. 

III. S2O8
2−(aq) jehùfï YS>%;djh .Kkh lrkak. 

 

(ii) fojk mßlaIKfhaoS 0.320moldm
-3

 I(aq)
−  ødjK 500cm3la iy 0.040moldm

-3
 S2O8

2−(aq) ødjK 

500 cm3 la ñY%lrk ,oS. túg m%;sls%hd YS>%;dj 1.12 × 10−5moldm
−3

S−1 nj ks¾Kh lrk ,oS. 
by; (i) isg (ii) fldgiaj, oS we;s f;dr;=re Ndú; lrñka, I−(aq) g idfmalaIj m%;sls%hdfjys 

fm< .Kkh lrkak. 
  

(iii) S2O8
2−(aq) ys idkaøKh fjkialsßfuka isÿ lrk ,o wjidk mßlaIKfhaoS S2O8

2−(aq) idfmalaIj 
m%;sls%hdfjys fm< 1 nj ks¾Kh lrk ,oS. 
I. fuu m%;sls%hdj i|yd fõ. iólrKh (rate equation) ,shkak. 

II. by; (ii) fldgfiys ødjK foflysu mßud wdi%e; c,h tla lsßfuka fo.=K lr bkamiq tu 
ødjK ñY% l< úg, m%;sls%hdfõ YS>%;dj .Kkh lrkak. 

(iv)  

I. m<uq fm< m%;sls%hdjl w¾OcSj ld,h hkafkka woyia lrkqfha l=ulao? 

II. I−(aq) idkaøKh ksh;j ;nd we;s úg, by; m%;sls%hdfjys w¾OcSj ld,h wdrïNl S2O8
2−(aq) 

idkaøKfhka iajdh;a;h m%ia;dßl ksrEmKhla wdOdrfhka fï m%ldYh meyeos,s lrkak 

(,l=Kq 7.5 hs) 
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