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PAPER ¼isij½- 2 
iz'u i=k 2 % vHk;fFkZ;ksa ds fy, vuqns'k 

 iz'u i=k esa rhu (03) Hkkx gS % HkkSfrdh] jlk;u foKku ,ao xf.kr 

 izR;sd Hkkx esa dqy vBkjg (18) iz'u gS tks rhu (03) [kaMks esa foHkkftr gS ¼[kaM 1, [kaM 2 vkSj 3 ½ 
 iz'u i=k esa iz'uksa dh dqy la[;k% pkSou (54)  
 iz'u i=k 1 ds vf/kdre vad% ,d lkS vLlh (180) 

[kaM 1 ds fy, funsZ'k% iz'uksa ds izdkj vkSj ewY;kadu ;kstuk 

[kaM 1 ¼vf/kdre vad% 24 ½ 
 bl [kaM esa Ng (06) iz'u gS
 izR;sd iz'u ds lgh mÙkj ¼mÙkjksa½ ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd 

 fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] iz'u dk ¼ds½ mÙkj nsus gsrq fodYi ¼fodYiksa½ dks pqusaA 
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad  % +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA 

 vkaf'kd vad % +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA 

 vkaf'kd vad % +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj pqus gq,  

    nksuksa fodYi lgh fodYi gSaA 

vkaf'kd vad  % +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk gqvk 

    fodYi lgh fodYi gSA 

'kwU; vad %   0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gSA½ 

_.k vad %  –2 vUl lHkh ifjfLFkfr;ksa esaA
 mnkgj.k Lo:i % ;fn fdlh iz'u ds fy, dsoy igyk ] rhljk ,ao pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr gS] 

rks dsoy lHkh rhu lgh fodYiksa dk p;u djus ij gh +4 vad feysaxsA fcuk dksbZ xyr fodYi pqus ¼bl mnkgj.k 

esa nwljk fodYi½] rhu lgh fodYiksa es ls flQZ nks pquus ij ¼mnkgj.kr% igyk rFkk pkSFkk fodYi½ +2 vad feysaxsA 

fcuk dksbZ xyr fodYi pqusA ¼bl mnkgj.k esa nwljk fodYi½] rhu lgh fodYiksa esa ls flQZ ,d dks pquus ij ¼igyk 

;k rhljk ;k pkSFkk fodYi½ +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij ¼bl mnkgj.k esa nwljk fodYi½]      

–2 vad feysaxs] pkgs lgh fodYi ¼fodYiksa½ dks pquk x;k gks ;k u pquk x;k gksA   
[kaM 1 ds iz'uksa dk mÙkj nsuk % 
 fodYi ¼fodYiksa½ dk p;u djus d fy, ekmt (mouse) dk iz;ksx dj fodYi¼fodYiksa½ ds lkFk fn, x, lEcfU?kr 

cVu ¼cVuksa½ ij fDyd djsaA 

 pqus gq, fodYi¼fodYiksa½ dks vp;fur djus ds fy,] pqus gq, fodYi¼fodYiksa½ ds lkFk fn, x, lEcfU?kr cVu ¼cVuksa½ 

ij fQj ls fDyd djsa ;k pqus gq, lHkh fodYiksa dks ,d lkFk vp;fur djus ds fy, (Clear Response) cVu ij 
fDyd djsaA 

 fdlh iz'u ds igys ls ntZ fd;s x, mÙkj ds fodYi ¼fodYiksa½ dks cnyus ds fy,] ;fn vko';d gks rks] Clear 
Response cVu ij fDyd djds pqus gq, lHkh fodYiksa dks vp;fur djsaA blds ckn fQj u;s fodYi¼fodYiksa½ dks 

pqusA 

 fdlh iz'u dks flQZ iqufoZpkj ds fy, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsaA 

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 

 mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA  
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[kaM 2 ds fy, funsZ'k% iz'uksa ds izdkj vkSj ewY;kadu ;kstuk 

  bl [kaM esa vkB (08) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA 
izR;sd iz'u ds mÙkj ds lgh la[;kRed eku ¼n'keyo vadu esa] n'keyo ds f}rh; LFkku rd :f.Mr@fudfVr% 

mnkgj.kr% 6.25, 7.00,–0.33, –30.27, –127.30 ½ dks ekmt (MOUSE) vkSj vkWu LØhu (ON-SCREEN) opqZvy 

U;wesfjd dhiSM (VIRTUAL NUMERIC KEYPAD) dk iz;ksx ls mÙkj ds fy, fufnZ"V LFkku ij ntZ djsaA
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadju ;kstuk ds vuqlkj gksxk %& 

 iw.kZ vad % +3 ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA 

 'kwU; vad %  0 vU; lHkh ifjfLFkfr;ksa esaA  

[kaM 2 ds iz'uksa dk mÙkj nsuk %  

 vuqyXu daEI;wVj ekmt dk iz;ksx dj mÙkj nsus ds fy, fufnZ"V LFkku ij mÙkj ds :i esa la[;kRed eku dks vkWu 

LØhu (ON-SCREEN) opqZvy U;wesfjd dhiSM (VIRTUAL NUMERIC KEPAD) ij fn, x, uacjksa ¼,ao@vFkok 
fpUgksa½ ij fDyd dj ds ntZ djsaA 

 mÙkj dks cnyus ds fy,] ;fn vko';d gks rks igys ntZ djs x;s mÙkj dks feVkus ds fy, Clear Response cVu 
ij fDyd djsaA 

 fdlh iz'u dks flQZ iqufoZpkj ds fym, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij 
fDyd djsaA  

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & NEXT cVu ij fDyd 

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 

 mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA  

 

[kaM 3 ds fy, funsZ'k% iz'uksa ds izdkj dk ewY;kadu ;kstuk 

 bl [kaM esa pkj (04) ç'u gSA izR;sd ç'u esa nks (02) lqesyu lwfp;k¡ (matching lists) gS % lwph&I vkSj lwph&IIA  
 lwph–I vkSj lwph–II  ds rRoksa ds lqesyuksa dks n'kkZrs gq, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi 

gh lgh lqesyu çnf'kZr djrk gSA 

 izR;sd iz'u ds fy, lgh lqesyu çnf'kZr djus okys fodYi dks pqusaA  

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%& 

 iw.kZ vad  % +3 ;fn flQZ lgh fodYi gh pquk x;k gSaA 

 'kwU; vad %  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A 

 _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA  

[kaM 3 ds iz'uksa dk mÙkj nsuk %  

 fodYi dk p;u djus d fy, ekmt (mouse) dk mik;ksx dj fodYi ds lkFk fn, x, lEcfU/kr cVu ij fDyd 

djsaA  

 pqus gq, fodYi dks vp;fur djus ds fy, pqus gq, fodYi ds lkFk fn, x, lEcfU?kr cVu ij fQj ls fDyd djsa ;k 

(Clear Response) cVu ij fDyd djsaA 
 pqus gq, mÙkj dks cnyus ds fy,] fdlh vkSj fodYi ds cVu ij fDyd djsA  

 fdlh iz'u dks flQZ iqufoZpkj ds fy, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsaA 

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 

mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 
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PART : II  CHEMISTRY  
 
 

[kaM 1 ¼vf/kdre vad% 24½ 
 bl [kaM esa Ng (06) iz'u gSA
 izR;sd iz'u ds lgh mÙkj ¼mÙkjksa½ ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd 

 fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] iz'u dk ¼ds½ mÙkj nsus gsrq fodYi ¼fodYiksa½ dks pqusaA 
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk % 

  iw.kZ vad  % +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA 

 vkaf'kd vad% +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA 

 vkaf'kd vad% +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj pqus 

     gq, nksuksa fodYi lgh fodYi gSaA 

vkaf'kd vad% +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk       

gqvk fodYi lgh fodYi gSA 

'kwU; vad %   0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gSA½ 

_.k vad%  –2 vUl lHkh ifjfLFkfr;ksa esaA
 mnkgj.k Lo:i % ;fn fdlh iz'u ds fy, dsoy igyk ] rhljk ,ao pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr gS] 

rks dsoy lHkh rhu lgh fodYiksa dk p;u djus ij gh +4 vad feysaxsA fcuk dksbZ xyr fodYi pqus ¼bl mnkgj.k esa 

nwljk fodYi½] rhu lgh fodYiksa es ls flQZ nks pquus ij ¼mnkgj.kr% igyk rFkk pkSFkk fodYi½ +2 vad feysaxsA fcuk 

dksbZ xyr fodYi pqusA ¼bl mnkgj.k esa nwljk fodYi½] rhu lgh fodYiksa esa ls flQZ ,d dks pquus ij ¼igyk ;k 

rhljk ;k pkSFkk fodYi½ +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij ¼bl mnkgj.k esa nwljk fodYi½] –2 vad 

feysaxs] pkgs lgh fodYi ¼fodYiksa½ dks pquk x;k gks ;k u pquk x;k gksA    
      

 

 
1. ladqy [Co(en)(NH3)3(H2O)]3+ (en = H2NCH2CH2NH2) ds fo"k; esa lgh fodYi gS ¼gSa½ 
 (A) blds nks T;kferh; leko;o (bidentate) gksrs gSA  
 (B) blds rhu T;kferh; leko;o gksaxs ;fn f}narqj (bidentate) 'en' dks nks lk;ukbM fyxUMksa (cyanide ligands) 

ls cnyk tk, 
 (C) ;g vuqpqEcdh; (paramagnetic) gSA  
 (D) ;g [Co(en)NH3)4]3+ 

dh rqyuk esa yEch rjax&nS/;Z (wavelength) dk izdk'k vo'kksf"kr djrk gSA  

Ans. (ABD) 
Sol. (A)  [Co(en)(NH3)3(H2O)]3+ 2 T;kfefr; leko;oh j[krk gSA 

  
NH3 

 

Co 

NH3 
NH3 
OH2

en 

   H2O 

 

Co 

NH3 
NH3 
NH3

en 

  
 

 (B) ;kSfxd  [Co(CN)2(NH3)3(H2O)]+ rhu T;kfefr; leko;oh j[ksxkA 

  
CN 

 

Co 

H2O 
NH3

CN 
H3N 
H3N 

   NH3 
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H2O 
CN 
CN

H3N 
H3N 

   NH3 

 

Co 

H2O 
CN 
NH3

H3N 
NC 

  

 
(C) [Co(en)(NH3)3(H2O)]3+ izfrpqEcdh; gSA

 

 (D) [Co(en)(NH3)3(H2O)]3+ [Co(en)(NH3)4]3+ 
dh rqyuk es nh?kZ rjaxnS/;Z ij izdk'k vo'kksf"kr djrk gSA 

 D;ksafd H2O, NH3 ls nqcZy fyxs.M gSA 
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2. vyx ls fy, x, Mn2+ vkSj Cu2+ ds ukbVªsV yo.kksa ds foHksnu ds fy, lgh fodYi gS ¼gSa½ 

 (A) Tokyk ijh{k.k (flame test) esa Mn2+ vfHky{kf.kd (characteristic) gjk jax fn[kkrk gSA   

 (B) vEyh; ek/;e esa H2S izokfgr djus ij dsoy Cu2+ vo{ksi dk cuuk fn[kkrk gSA  

 (C) gYds {kkjdh; ek/;e esa H2S izokfgr djus ij dsoy Mn2+ vo{ksi dk cuuk fn[kkrk gSA  

(D) Cu2+/Cu dk vip;u foHko (reduction potential) Mn2+/Mn ls mPprj gS (le:i voLFkk ij ekik x;k) 

Ans. (BD) 

Sol. (A) Cu2+ 
Tokyk ijh{k.k es vfHky{kf.kd gjk jax n'kkZrk gSA 

 (B) dsoy Cu2+ vEyh; ek/;e es H2S izokfgr djus ij vo{ksi ns ldrk gSA 

 (C) nksuksa Cu2+ rFkk Mn2+ nqcZy (faintly) {kkjh; ek/;e es H2S izokfgr djus ij vo{ksi dk fuekZ.k n'kkZrk gSA 

 (D) 
  Mn/MnCu/Cu 22 EE , oS|qrjklk;fud Js.kh ds vuqlkj 

 

3. ,sfufyu feJ vEy (lkUæ HNO3 rFkk lkUæ H2SO4) ds lkFk 288 K ij vfHkfØ;k djds P (51%),  

Q (47%) vkSj R (2%) nsrk gSA fuEufyf[kr vfHkfØ;k vuqØeksa dk ¼ds½ eq[; mRikn (major product(s)) gS ¼gSa½  

  R 

(1) Ac2O, pyridine
(2) Br2, CH3CO2H 
 (3) H3O+ 
(4) NaNO2, HCl/273-278K
(5) EtOH,  
 

 
 S 

(1) Sn/HCl 
(2) Br2/H2O
 (3) NaNO2, HCl/273-278K
(4) H3PO2 
 

 
 major product(s) 

 (A) 

Br 

Br 

Br

Br

 

 (B) 

Br 

Br 

Br

Br

 

  (C) 

Br 

BrBr

 
 (D) 

Br 

Br 

BrBr

 

 

Ans. D 

Sol. NH2
N

+
O

O
- N

+
O

O
-

Br

Br

Br
Br

Br

major product

1. Ac2O, pyridine
2. Br2, Ch3COOH

3. H3O
+

4. NaNO2, HCl/ 273
-
278 K

5. EtOH, Heat

1. Sn /HCl
2. Br2/ H2O (excess)

3. NaNO2 , HCl / 273
-
278 K

4. H3PO2

R S
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4. D–Xywdksl dk fQ'kj izLrqrhdj.k (Fischer presentation) uhps fn;k x;k gSA 

 

CHO

OHOH
HHO
OHH 
OHH

CH2OH

D-glucose 
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OHOH 
H HO 
OHH 
OHH 

CH2OH 

D-Xywdksl 

 

 

-L-XywdksikbjSuksl (-L-glucopyranose) dh lgh lajpuk ¼lajpuk,¡½ gS ¼gSa½ 
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Ans. (D) 

Sol. 
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5. fLFkj vk;ru ,oa 300 K ij ,d izFke dksfV dh vfHkfØ;k A(g) 2B(g) + C(g) ds fy,] izkjEHk (t = 0) vkSj le;  t 
ij lEiw.kZ nkc Øe'k% P0 vkSj Pt gSaA 'kq: esa flQZ A, [A]0 lkUærk ds lkFk mifLFkr gS] vkSj A ds vkaf'kd nkc 

(partial pressure) dks izkjfEHkd ewY; (initial value) ds 1/3 rd igqapus dk le; t1/3 gSA lgh fodYi gS ¼gSa½  
 (eku ys fd ;s lkjh xSlsa vkn'kZ xSlksa tSlk O;ogkj djrh gSa)     

 (A) In
(3

p 0
– 

P
t)

Time

 

   (B) 
t1/3

[A]0

 

 

    

(C) 

Time

In
(p

0 
– 

P t
) 

 

   (D) 

R
at

e 
co

ns
ta

nt
 

[A]0

 

 

 
Ans. (AD) 
Sol.  A(g) izFke dksfV 2B(g) + C(g)  V = fu;r, T = 300 K 
 t=0 P0 

 t=t1/3 






 
3
P2P 0

0       
3
P4 0       

3
P2 0  

   = 
3

P0  

 t=t P0 – x        2x         x 
 vr%, Pt = P0 – x + 2x + x = P0 + 2x 
 ;k 2x = Pt – P0 

  )xP(
Pln

k
1t

0

0


   

 ;k 

2
)PP(P

Pln
k
1t

0t
0

0



 = 

0t0

0
PPP2

P2ln
k
1


 

 ;k 
t0

0
PP3

P2lnKt


 , Kt = ln 2P0 – ln(3P0 – Pt) 

 ;k ln(3P0 – Pt) = –Kt + ln2P0 
 ln(3P0 – Pt) rFkk 't' ds e/; xzkQ _.kkRed <+ky ds lkFk ljy js[kk gksrh gSA 
 vr% (A) lgh fodYi gSA 

 3ln
K
1

)3/P(
Pln

K
1t

0

0
3/1  ;g izkjfEHkd lkanzrk ls Lora=k gksrk gSA 

 vr% (B) xyr fodYi gSa 
 D;ksafd nj fu;rkad ek=kk fu;r gS rFkk izkjfEHkd lkUnzrk ls LorU=k gksrk gSA 
 vr% xzkQ (D) lgh gSA 
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6. vfHkfØ;k, A   P ds fy,, [A] vkSj [P] ds le; ds lkFk rkieku T1 vkSj T2 ij vkys[k uhps fn, x, gSaA 

 Time

T1

T2

[A
]/(

m
ol

 L
-1

) 

5 

10  

 Time

T2

T1

[P
]/(

m
ol

 L
-1

) 

5

10  

  

 

 ;fn T2 > T1, rks lgh izdFku gS (gSa) 

 (H vkSj S dks rkieku fuHkZjrk ls Lora=k ekfu;s vkSj T1 ij ln (K) rFkk T2 ij In (K) dk vuqikr 
1

2
T

T
ls vf/kd 

gSA ;gk¡ H, S, G vkSj K, Øe'k% ,UFkSYih] ,UVªkih] fxCt (Gibbs) ÅtkZ vkSj lkE;koLFkk fLFkjkad gSaA½ 

 (A) H < 0, S < 0   (B) G < 0, H > 0 (C) G < 0, S < 0 (D) G < 0, S > 0 
Ans. (AC)  

Sol. tSls gh rki c<+rk gS rc mRikn dh lkUnzrk ?kVrh gSA 

 vr% vfHkfØ;k Å"ek{ksih gS H° < 0 

  
21

2

1
TT

T

T KlnKln1
Kln
Kln

  so, 
21 TT KK   

 lkFk gh, 
1

2

T

T

T
T

Kln
Kln

2

1   

 ;k 
21 T2T1 KlnTKlnT        

21 T2T1 KlnTRKlnTR   

 ;k  
21 TT GG  

 ;k   STHSTH 21  

  
21 TT GG , pwafd tSls gh rki c<+rk gS G c<+rk gSA ;g dsoy rc lEHko gS tc S° < 0 
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[kaM 2 ¼vf/kdre vad% 24) 

  bl [kaM esa vkB (08) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA 

izR;sd iz'u ds mÙkj ds lgh la[;kRed eku ¼n'keyo vadu esa] n'keyo ds f}rh; LFkku rd :f.Mr@fudfVr% 

mnkgj.kr% 6.25, 7.00,–0.33, –30.27, –127.30 ½ dks ekmt (MOUSE) vkSj vkWu LØhu (ON-SCREEN) opqZvy 

U;wesfjd dhiSM (VIRTUAL NUMERIC KEYPAD) dk iz;ksx ls mÙkj ds fy, fufnZ"V LFkku ij ntZ djsaA

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadju ;kstuk ds vuqlkj gksxk %& 

 iw.kZ vad % +3 ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA 

 'kwU; vad %  0 vU; lHkh ifjfLFkfr;ksa esaA  
 

 

 

 
7. uhps fn;s x, v.kqvksa esa ls] de ls de ,d lsrqca/k ¼bridging) vkWDlks lewg okys ;kSfxdksa dh dqy la[;k…--------------gSA 

  N2O3, N2O5, P4O6, P4O7, H4P2O5, H5P3O10, H2S2O3, H2S2O5 
Ans. 6 

Sol. N2O3  =  N 
O

NO 
  

  N
O O 

N
O

 

 

N2O5 = N
O 

O
N 

O

O

O 
 

H5P3O10 = HO–P–O–P–O–P–OH 
 

OH 

O 

OH

O

OH 

O 
 

H2S2O3 = HO–S–OH 
 

O

S  
 

H2S2O5 = HO–S—S–OH 
 

O

O

O 
 

H4P2O5 = 
P 

H O 
P

H 

O 

OH OH 

O

 

P4O6 = 

  

P4O7 = 

 

O 
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8. mPp rkieku ij gok ds izokg ls xysuk (Galena) (,d v;Ld) dk vkaf'kd vkWDlhdj.k gksrk gSA dqN le; ckn 

gok dk izokg can dj fn;k x;k] fdUrq can Hkêh dks xje djuk pkyw j[kk x;k rkfd varoZLrqvksa (contents) dk 

Lo;a&vip;u (self-reduction) gksA O2 ds izfr kg xzg.k ij mRikfnr pb dk (kg esa) Hkkj gS____A  

 (ijek.kq Hkkj g mol–1 es a : O = 16, S = 32, Pb = 207) 
Ans. 6.47 kg 

Sol.  PbS + O2   Pb + SO2 

 eksy          
32

103
 

 fufeZr Pb ds eksy = 
32

103
 

  fufeZr Pb dk nzO;eku = 207
32

103
 = 6468.75 gm 

    = 6.46875 kg 
    = 6.47 kg 
 
9. ,d tyh; foy;u esa ?kqfyr MnCl2 dh ek=kk ds ekiu ds fy,] bls vfHkfØ;k 

 MnCl2 + K2S2O8 + H2O  KMnO4 + H2SO4 + HCl (lehdj.k larqfyr ugha gS). 

 ds vuqlkj iw.kZr;k KMnO4 esa ifjofrZr fd;k x;kA lkUæ HCl dh dqN cw¡nsa bl foy;u esa Mkyh x;h vkSj mls gYds 

ls xje fd;k x;kA vkxs] ijeSxuSV vk;u dk jax xk;c gksus rd vkWDlkfyd vEy (225 mg) dks va'kksa esa Mkyk x;kA 

izkjfEHkd foy;u esa MnCl2  dh ek=kk (mg esa) ____gSA 

 (ijek.kq Hkkj g mol–1 esa : Mn = 55, Cl = 35.5)   
Ans. 126 mg  

Sol. 2MnCl2 + 5K2S2O8 + 8H2O   2KMnO4 + 4K2SO4 + 6H2SO4 + 4HCl  .......(1) 

 2KMnO4 + 5H2C2O4 + 3H2SO4  K2SO4 + 2MnSO4 + 8H2O + 10CO2  .......(2) 

 feyk;s x;s vkWDtsfyd vEy dk nzO;eku = 225 mg 

 feyk;s x;s vkWDtsfyd vEy ds fefyeksy = 5.2
90

225
  

 lehdj.k (2) ls 

 vkWDtsfyd vEy ds lkFk fØ;k djus ds fy, iz;qDr KMnO4 ds fefyeksy = 1 

 rFkk izkjEHk es vko';d MnCl2 ds fefyeksy = 1 

   izkjEHk es vko';d MnCl2 ds nzO;eku = 1 × 126 = 126 mg 
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10. fn, x, ;kSfxd X ds fy, /kqzo.k ?kw.kZd f=kfoe leko;oh;ksa (optically active stereoisomers) dh lEiw.kZ la[;k……. 

 gSA 

   
Ans. (7)  

Sol. 

OH

OH

H

H
Pe

OH

H

H
Pe

OH
Optically Inactive

OH

OH

H

H
Pe

OH

H

H Pe

OH
Optically Active

OH

OH

H

H
Pe

OH

H

H
Pe

OH
Optically Active  
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OH

OH

H

H
Pe

OH

H

H Pe

OH
Optically Active

OH

OH

H

H

Pe

OH

H H Pe

OH

Optically Active

 

OH

OH

H

H

Pe

OH

H H Pe

OH

Optically Active

OH

OH

H

H

Pe

OH

H H Pe

OH

Optically Active

 

OH

OH

H

H

Pe

OH

H H Pe

OH

Optically Active  
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11. fuEufyf[kr vfHkfØ;k vuqØe esa] ,slhVksQhukWu ds 10 eksy ls izkIr D dh cuh ek=kk ¼xzke esa½……---------------gSA 

 (fn;k x;k gS] ijek.kq Hkkj g mol–1
 esa : H = 1, C = 12, N = 14, O = 16, Br = 80. izR;sd pj.k esa mRikn dh mit 

(%) dks"Bd esa nh x;h gS)  

 

     

Ans. 
CH3 O OOH O NH2

NH2

NH2
Br

Br

Br

(A) (B)

(C)(D)

NaOBr /H3O
+ NH3, Heat

Br2 /KOH

Br2 (3 equivalent) /AcOH)

 

 
 fufeZr D ds eksy = 10 x 0.6 x0.5 x 0.5 x 1 =1.5  

 fufeZr D dk nzO;eku = 1.5 x 330  = 495 gram 
 

12. dkWij dk i`"B] dkWij vkWDlkbM ds cuus ls efyu gksrk gSA dkWij dks 1250 K ij xje djrs le; vkWDlkbM cuus 

ls jksdus ds fy, ukbVªkstu xSl dk izokg fd;k x;kA fdUrq ukbVªkstu xSl esa 1 eksy % ty ok"i dk viæO; gSA 

tyok"i dkWij dk uhps fn, x, vfHkfØ;k ds vuqlkj vkWDlhdj.k djrk gS % 

  2Cu(s) + H2O(g)  Cu2O(s) + H2(g) 
 1250 K ij vkWDlhdj.k jksdus ds fy, H2 dk U;wure vkaf'kd nkc (bar esa) pH2 pkfg,A  

In  
2Hp  dk eku _______ gSA 

 (fn;k x;k gS] iw.kZ nkc = 1 bar, R (lkoZtfud xSl fu;rkad) = 8 J K–1 mol–1, ln(10) = 2.3, Cu(s) vkSj Cu2O(s) 

ijLij vfeJ.kh; gSA 

 1250 K ij : 2Cu(s) + 
2
1 O2(g)  Cu2O(s) ;  G° = –78, 000 J mol–1 

           H2(g) + 
2
1 O2(g)   H2O(g) ;  G° = –1,78, 000 J mol–1; G fxCt mtkZ gSA) 

Ans.  –14.6  
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Sol. (i) 2Cu(s) + 1
2

O2(g)   Cu2O(s) : Gº = –78000 J/mol  

 (ii) H2(g) + 1
2

O2 (g)   H2O(g), Gº = –178000 J/mol  

 (i) – (ii) rc 

 2Cu(s) + H2O (g)   Cu2O(s) + H2(g)  
 Gº = –78000 + 178000 = 100000 J/mol  
 vc mijksDr vfHkfØ;k ds fy, 

 G = Gº + 2

2

H

H O

P
RT n

P

 
 
 
 

   

 mijksDr vfHkfØ;k dks jksdus ds fy, 

 G  0   

 Gº + 2

2

H

H O

P
RT n

P

 
 
 
 

   0  

 104(
2 2H H OnP nP  ) –105  

 
2HnP  – 10 + 

2H OnP   

  – 10 + 2.3 log(0.01)  

 
2HnP  – 10 + 4.6  

 
2HnP  – 14.6  

   U;wure 
2HnP = –14.6  

 

13. fuEufyf[kr mRØe.kh; vfHkfØ;k (reversible reaction) ij fopkj djsaA  

  A(g) + B(g)  AB(g) 

izrhi vfHkfØ;k (backward reaction) dh lfØ;.k ÅtkZ (activation energy) vxz vfHkfØ;k (forward reaction) dh 

lfØ;.k ÅtkZ ls 2 RT (in J mol–1 
esaa) vf/kd gSA ;fn vxz vfHkfØ;k dk iwoZ pj?kkrkadh xq.kd (pre-exponential 

factor) izrhi vfHkfØ;k ds iwoZ pj?kkrkadh xq.kd ls 4 xq.kk gS] rks 300 K ij vfHkfØ;k ds G(J mole–1
 esa) dk 

fujis{k (absolute) eku _____gSA 

 (fn;k x;k gS : ln(2) = 0.7, 300 K ij RT = 2500 J mol–1 , G fxCt mtkZ gSA) 

Ans. 8500 J/mole 
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Sol. A(g) + B(g)  AB(g) 

 RT2EE
fb aa   & Af = 4 Ab 

 vc, vxz vfHkfØ;k dk nj fu;rkad RT/Ea
ff feAk   

 izrhi vfHkfØ;k dk nj fu;rkad RT/E
bb

abeAK   

 lkE; fu;arkd 

  RT/)EE(

b

f

b

f
eq abafe

A
A

K
KK   

         = 4e+2 = 4e2 

 vc, G° = –RT ln Keq = –2500 ln(4e2) 

         = –2500 (ln 4 + ln e2) 

         = –2500 (1.4 + 2) = –2500 × 3.4 = –8500 J/mole 

 “fujis{k eku = 8500 J/mole” 
 

14. ,d oS|qrjklk;fud lsy : A(s) | An+(aq, 2 M) || B2n+(aq, 1 M) | B(s) ij fopkj dhft,A 300 K ij lsy vfHkfØ;k 

ds H° dk ewY; mlds G° ls nqxuk gSA ;fn lsy dk emf 'kwU; gS] rks 300 K ij lsy vfHkfØ;k esa B ds izfr eksy 

cuus ds fy;s S°(J K–1mol–1 
esa½ dk eku____gSA 

 (fn;k x;k gS : ln (2) = 0.7,R (lkoZtfud xSl fu;rkad) = 8.3 J K–1 mol–1. H, S vkSj G, Øe'k% ,UFkSYih] ,UVªkih vkSj 

fxCt (Gibbs) ÅtkZ gSaA) 

Ans. –11.62 JK–1mol–1 
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Sol. A(s)|An+ (aq, 2M) || B2n+ (aq, 1M) | B(s)  

vfHkfØ;k 

 ,uksM+   (A   An+ + ne) × 2 

 dSFkksM   B2n+ + 2ne   B   

______________________________ 

lEiw.kZ vfHkfØ;k :  

 2A(s) + B2n+   2An+ + B.  

E = Eº – RT nQ
2nF

   

O = Eº – 
n 2

2n
RT [A ]n
2nF [B ]




   

Eº = RT n4
2nF

   

Now  Gº = –2nFEº = 2nFRT n4
2nF


  = –RTn4.  

 Gº = Hº –TSº = 2Gº = –TSº  

 TSº = Gº  

 Sº = Gº
T

  = –RT n4
T
  = –Rn4  

 = –8.3 × 2 × 0.7 = –11.62 JK–1mol–1  
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[kaM 3 ¼vf/kdre vad% 12) 

 bl [kaM esa pkj (04) ç'u gSA izR;sd ç'u esa nks (02) lqesyu lwfp;k¡ (matching lists) gS % lwph&I vkSj lwph&II  

 lwph–I vkSj lwph–II  ds rRoksa ds lqesyuksa dks n'kkZrs gq, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi 

gh lgh lqesyu çnf'kZr djrk gSA 

 izR;sd iz'u ds fy, lgh lqesyu çnf'kZr djus okys fodYi dks pqusaA  

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%& 

 iw.kZ vad  % +3 ;fn flQZ lgh fodYi gh pquk x;k gSaA 

 'kwU; vad %  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A 

 _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA  

 

 
 

15. lwph&I (LIST-I) ds izR;sd ladj d{kd (hybrid orbitals) ds lsV dks lwph&II (LIST-II) es fn, x, ladqy ¼ladqyksa½ 

ds lkFk lqesy djsaA 

 LIST-I      LIST-II 
 (P) dsp2    (1) [FeF6]4– 
 (Q) sp3    (2) [Ti(H2O)3Cl3] 
 (R) sp3d2    (3) [Cr(NH3)6]3+ 
 (S) d2sp3    (4) [FeCl4]2– 
      (5) Ni(CO)4 
      (6) [Ni(CN)4]2– 
 lgh fodYi gSA 
 (A) P  5 ; Q 4, 6 ; R 2, 3 ; S 1 
 (B) P  5, 6 ; Q 4 ; R 3 ; S 1, 2 
 (C) P  6 ; Q 4, 5 ; R 1 ; S 2, 3 
 (D) P  4, 6 ; Q 5, 6 ; R 1, 2 ; S 3 
Ans.  (C)  
 (P  6); (Q  4, 5); (R  1); (S  2,3)  
Sol.  
1.  FeF6

4–  3d6 nqcZy {kS=k fyxS.M 
   ladj.k sp3d2  gSA 
 
2.  [Ti(H2O)3Cl3] 3d1 nqcZy {kS=k fyxS.M 
   ladj.k  d2sp3  gSA 
 
3.  [Cr(NH3)6]3+, 3d3 izcy {kS=k fyxS.M 
   ladj.k d2sp3 

gSA 
 
4. [FeCl4]2– 3d6 nqcZy {kS=k fyxS.M 
  ladj.k sp3 

gSA 
 
5. Ni(CO)4 , 3d10  
   ladj.k sp3 

gSA 
 
6. [Ni(CN)4]2– , 3d8  
   dsp2 ladj.k 
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16. lwph&I dh (LIST-I) dh vfHkfØ;kvksa ds eq[; mRikn dk lwph&II (LIST-II) esa fn, x, ,d ;k vusd lq;ksX; 

vfHkdkjdksa ds lkFk vfHkfØ;k djus ij bfPNr mRikn X cuk;k tk ldrk gSA 

 (fn;k x;k] vfHkxkeh vfHkof̀Ùk (migratory aptitude) dk Øe% ,sfjy > ,sfYdy > gkbMªkstu) 

   

 
 

O 
Ph 

Me Ph 

X 

OH 

 

 LIST-I       LIST-II 

 (P) 

 
 HO 

Me 

Ph 

Ph 

Me OH 

+ H2SO4 
  (1) l2, NaOH 

 (Q) 

 
 H2N 

H 

Ph 

Ph 

Me OH 

+ HNO2 
  (2) [Ag(NH3)2]OH 

 (R) 

 
 HO 

Ph 

Ph 

Me 

Me OH 

+ H2SO4 
  (3) Fehling solution 

 (S) 

 
 Br 

H 

Ph 

Ph 

Me OH 

+ AgNO3 
  (4) HCHO, NaOH 

        (5) NaOBr 

 lgh fodYi gS 

 (A) P  1 ; Q 2, 3 ; R 1, 4 ; S 2, 4 

 (B) P  1, 5 ; Q 3, 4 ; R 4, 5 ; S 3 

 (C) P  1, 5 ; Q 3, 4 ; R 5 ; S 2, 4 

 (D) P  1, 5 ; Q 2, 3 ; R 1, 5 ; S 2, 3 

 
Ans. (D)  
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P: 

Ph

Ph

CH3
CH3

CH3
OH

H2SO4

Ph

C
+

Ph

CH3

OH

CH3

CH3

Ph

Ph

CH3

O Ph
Ph

CH3 O

OH

Ph

Ph
CH3

OH

O

5. NaOBr

1. I2 / NaOH

Q. 
Ph

Ph

NH2
H

CH3
OH

HNO2

Ph

C
+

Ph

H

Me

OH

H

Ph

Ph

CH3

O
Ph

Ph

CH3 O

OH

Ph

Ph
CH3

OH

O

3. Fehling Solution

2 [ Ag (NH3)2]OH

 

R.  Ph

Me

OH
Ph

Me
OH

H2SO4

Ph

C
+

Me

Ph

Me

OH

CH3

Ph

Ph

CH3

O
Ph

Ph

CH3 O

OH

Ph

Ph
CH3

OH

O

1. I2 / NaOH

5. NaOBr

 

S. Ph

Ph

Br
H

Me
OH

AgNO3

Ph

C
+

Ph

H

Me

OH

H

Ph

Ph

CH3

O
Ph

Ph

CH3 O

OH

Ph

Ph
CH3

OH

O

2. [ Ag (NH3)2] OH

3. Fehling Soln
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17. lwph&I (List-I) es vfHkfØ;k;sa gSa vkSj lwph&II (LIST-II) esa eq[; mRikn gSaA 

  LIST-I       LIST-II 

 (P) 
 
 

ONa + 
Br 

  (1) 
 
 

OH 
 

 (Q) 
 
 

OMe + HBr   (2) 
 
 

Br 
 

 (R) 
 
 

Br + NaOMe   (3) 
 
 

OMe 
 

 (S) 
 
 

ONa + MeBr   (4) 
 
  

        (5) 
 
 

O 
 

 
 lwph&I dh izR;sd vfHkfØ;k dk lwph&II ds ,d ;k vusd mRiknksa ds lkFk lqesy djsa vkSj lgh fodYi pqusaA 

 (A) P  1, 5 ; Q 2 ; R 3 ; S 4 
 (B) P  1, 4 ; Q 2 ; R 4 ; S 3 
 (C) P  1, 4 ; Q 1, 2 ; R 34 ; S 4 
 (D) P  4, 5 ; Q 4 ; R  ; S 3, 4 
Ans. (B)  

Sol. P:  
CH3

CH3

CH3

ONa

+

CH3

CH3

CH3

Br

E2
CH3

CH3

CH3

OH

+
CH2

CH3 CH3

(1) (4)

 

Q:  

CH3

CH3

CH3

O

CH3

+ HBr

CH3

CH3

CH3

Br

+ MeOH

 

R:  
CH3

CH3

CH3

Br

MeO-
Na+

E2

CH2

CH3 CH3
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S:  
CH3

CH3

CH3

ONa

+ MeBr
CH3

CH3

CH3

OMe

SN2
 

 
 
18. lwph&I (LIST-I) esa vyx vyx tyh; foy;uksa dk ty ds lkFk ruqdj.k djus es izØe fn, x, gSA foy;u ds 

ruqdj.k ls [H+] ij gq, izHkko lwph&II (LIST-II) esa fn, x, gSaA 

 (/;ku nsa] nqcZy vEy vkSj nqcZy {kkj dh fo;kstu ek=kk () (degree of dissociation) <<1 gS( yo.k ds ty&vi?kVu 

dh ek=kk (degree of hydrolysis of salt) <<1 gS; [H+], H+ vk;uksa dh lkanzrk dks fu:fir djrk gS) 

 LIST-I       LIST-II 
 (P) (0.1 M NaOH dk 10 mL + 0.1 M ,flfVd  (1) ruqdj.k djus ij [H+] ds eku esa dksbZ 

 vEy dk 20 mL) dk 60 mL rd ruqdj.k   cnyko ugha gksrk gS 

 (Q) (0.1 M NaOH dk 20 mL + 0.1 M ,flfVd  (2) ruqdj.k djus ij [H+] dk eku cnydj 

 vEy dk 20 mL) dk 80 mL rd ruqdj.k   blds izkjafHkd eku dk vk/kk gksrk gS 

 (R) (0.1 M HCl dk 20 mL + 0.1 M veksfu;k   (3) ruqdj.k djus ij [H+] dk eku cnydj 

 foy;u dk 20 mL) dk 80 mL rd ruqdj.k   blds izkjafHkd eku dk nks xq.kk gksrk gS 

 (S) 10 mL Ni(OH)2 dk lar`Ir foy;u   (4) ruqdj.k djus ij [H+] dk eku cnydj   

 (saturated solution) tks vkf/kD; Bksl   blds izkjafHkd eku dk 
1
2

 xq.kk gksrk gS 

 Ni(OH)2 ds lkFk lkE;koLFkk esa gS] mldk 20   (5) ruqdj.k djus ij [H+] dk eku cnydj   
 mL rd ruqdj.k fd;k x;k ¼Bksl Ni(OH)2   blds izkjafHkd eku dk 2  xq.kk gksrk gS 
 ruqdj.k ds i'pkr Hkh mifLFkr gS½A 
 lwph&I esa fn, x;s izR;sd izØe dks lwph&II es fn, x, ,d ;k vusd izHkko ¼izHkkoksa½ ds lkFk lqesy djsaA lgh fodYi 

gS 
 (A) P  4 ; Q 2 ; R  ; S 1 
 (B) P  4 ; Q 3 ; R 2 ; S 3 
 (C) P  1 ; Q 4 ; R 5 ; S 3 
 (D) P  1 ; Q 5 ; R 4 ; S 1 
Ans. (D) (P  1) ; (Q  5); (R  4) ; (S  1)  
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Sol.  

(P)  NaOH + CH3COOH   CH3COONa + H2O  
M.Mole      1  2  
 vc foy;u es 1 feyheksy CH3COOH rFkk 1 fefyeksy CH3COONa 30 ml foy;u es mifLFkr gSA 

 ;g ,d cQj foy;u gSA 

   [H+] ruqrk ds lkFk ifjofrZr ugha gksrk gSA 

(Q)  NaOH + CH3COOH   CH3COONa + H2O  
M.Mole      2  2  
 vc foy;u es 2 m. fefyeksy CH3COONa 40 ml foy;u (nqcZy vEy izcy {kkj dk yo.k) es mifLFkr gSA 

 [H+]initial = wK Ka
C

   

 vc 80 ml rd ruqrk ij lkanzrk C
2

 gks tkrh gSA  

   [H+]new = w aK K
C / 2

 = [H+]initial × 2   

 

(R) HCl + NH3   NH4Cl  
M.Mole      2 2  
 vc foy;u esa 2 m. fefyeksy NH4Cl 40 ml foy;u (SA rFkk WB dk yo.k) es mifLFkr gSA 

 [H+]initial = w

b

K C
K

   

 vc 80 ml rd ruqrk ij lkaUnzrk C
2
gks tkrh gSA  

 [H+]new = w

b

K C
K 2

 = initial[H ]
2


  

(S) Ni(OH)2 (s)   Ni2+ + 2OH–  

;g vYi foy;'khy yo.k gSA 

   ruqrk ij [OH–] lkanzrk Ni(OH)2 ds lar`Ir foy;u esa fu;r j[krh gSA 

 [H+]new = [H+]initial  


