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C L A S S E S

.......the support

R

      p-CykWd rRoCykWd rRoCykWd rRoCykWd rRo 

                                                                                   ¼cksjksu vkSj dkcZu ifjokj½¼cksjksu vkSj dkcZu ifjokj½¼cksjksu vkSj dkcZu ifjokj½¼cksjksu vkSj dkcZu ifjokj½    
 
 izLrkouk % 

p-CykWd dks rRoksa dh vkorZ lkj.kh ds 13 ls 18 rd j[kk tkrk gSA p-CykWd] /kkrq] mi/kkrq rFkk lkFk gh v/kkrq ;qDr gksrk 
gS A 
p-CykWd rRo dk lkekU; la;ksthdks’k o bysDVªkWfud foU;kl ns

2
np

1-6 

CykWd rRo dk 13&17 es izR;sd oxZ dk izFke lnL; blds vU; oxZ ds lnL; ls dgh rjg ls fHkUu gksus ds dkj.k NksVk 
vkdkj] mPp fo|qr _.krk rFkk d{kd dh vuqifLFkfr gksuk gSA oxZ ds izFke lnL; dh Loa; ds lkFk ¼mnk- C=C, C≡C, 

N≡N½ rFkk f}rh; vkorZ ds vU; rRoksa dh vkil esa ¼mnk- C=O, C=N, C≡N , N=O½ ca/k cukus dh {kerk leku oxZ ds 
vU; rRoksa dh vis{kk vf/kd gksrk gS A p-CykWd rRo dh mPpre voLFkk ¼oxZ l[;k&10½ gksrh gS A oxZ esa uhps tkus ij 
mPpre oxZ vkWDlhdj.k voLFkk ls nks ls de gksrh gS rFkk vfdz; ;qXe izHkko ds dkj.k ;g oxZ 13 ls 16 es avf/kd LFkk;h 
gksrh gSA ¼jklk;fud ca/ku esa Hkkx ysus ds fy, s-midks’k bysDVªkWuksa dk izfr"VEHk½ 

 
oxZ oxZ oxZ oxZ 13    ds rRo % cksjksu ifjokjds rRo % cksjksu ifjokjds rRo % cksjksu ifjokjds rRo % cksjksu ifjokj    

cksjksu ,d izk:fid v/kkrq gSA ,Y;qfefu;e /kkrq gSa ysfdu cgqrlh jklk;fud vfHkfdz;k,s cksjksu ds leku n”kkZrk gS rFkk 
xsyh;e bafM;e rFkk Fksth;e eq[; :i ls /kkfRod xq.k n’kkZrk gSA 

  
 bysDVªkWu foU;kl %bysDVªkWu foU;kl %bysDVªkWu foU;kl %bysDVªkWu foU;kl %    
 bu rRoksa ds ckà;re dks’k dk bysDVªkWfud foU;kl ns

2
np

-1
 gksrk gSA 

  
 ijek.oh; f=T;k %ijek.oh; f=T;k %ijek.oh; f=T;k %ijek.oh; f=T;k %    

lewg ds uhps tkus ij izR;sd dzekxr lnL; es abysDVªkWuksa dk ,d dks’k tqMrk gSA vr% ijek.oh; f=T;k dh of̀) laHkkkfor 
gksrh gSA Ga dh ijek.oh; f=T;k Al dh ijek.oh; f=T;k ls de gSA vkUrfjd dkzsM ds xSyh;e es amifLFkr vfrfjDr 10 

d bysDVªkWu c<s+ gq, ukfHkdh; vkos’k dh rqyuk esa ckã bysDVªkWuksa ij nqcZy ifjj{k.k izHkko Mkyrs gSA ifj.kker% xSyh;e dh 
ijek.oh; f=T;k (135 pm) ,Y;qfefue; (143 pm) dh rqyuk ls de gksrh gSA 

 
 vk;uu ,FkSYvk;uu ,FkSYvk;uu ,FkSYvk;uu ,FkSYih %ih %ih %ih %    

vk;uu ,FkSYih] tSlk lkekU; izof̀Ùk ls vk’kk dh tkrh gSa lewg es aÅij ls uhps lkekU; :i ls ugh ?kVrh gSA B ls Al esa 
deh] vkdkj of̀) ds lkFk tqMh gqbZ gSaA Al ,oa Ga ds e/; rFkk In o Tl e/; vk;uu ,FkSYih dh izsf{kr vfujUrjrk d   
,oa f bysDVªkWuksa ds dkj.k gS] ftudk ifjj{k.k izHkko c<+s gq, ukfHkdh; izHkko dh {kfriwfrZ djus ds fy, de gksrk gSA izR;sd 
rRo dh izFke rhu ,FkSYih;ksa dk ;ksx mPp gksrk gSA 
 
fo|qr _.kkRedrk %fo|qr _.kkRedrk %fo|qr _.kkRedrk %fo|qr _.kkRedrk %    
lewg 13 ds rRoksa dh fo|qr _.kkRedrk oxZ ds Åij ls uhps tkus ij B ls Al rd ?kVrh gSA rRi’pkr~ vkafa’kd of̀) gksrh 
gSA ,slk ijek.oh; vkdkj es avfu;fer of̀) ds dkj.k gksrk gSA 
 
HkkSfrd xq.k/keZ %HkkSfrd xq.k/keZ %HkkSfrd xq.k/keZ %HkkSfrd xq.k/keZ %    
Cksjksu izdf̀r es v/kkfOrd rRo gSA ;g dkys jax dk vR;f/kd dBksj inkFkZ gS blds vusd vij:I feyrs gSA fdzLVyh; 
tkyd lajpuk ds dkj.k cksjksu dk xyukad vlk/kkj.k :i ls mPp gksrk gSA bl lewg ds vU; rRo fuEu xyukad ,oa mPp 
oS|qrpkydrk okys eqyk;e Bksl gksrs gSA xSfy;e dk xyukad cgqr de (303 K) gksrk gSa vr% xfeZ;ksa ds fnuks esa ;g nzo 
voLFkk esa feyrk gSA bldk mPp DoFkukad (2676 K) mPp rkiksa ds ekiu ds fy, bls mi;ksxh inkFkZ cukrk gS A lewg -

13 ds rRoksa dk ?kuRo oxZ esa uhps tkus ij cksjkWu dk FkSfy;e rd c<+rk tkrk gSA 
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ijek.oh; vkSj HkkSfrd xq.kijek.oh; vkSj HkkSfrd xq.kijek.oh; vkSj HkkSfrd xq.kijek.oh; vkSj HkkSfrd xq.k 
RRRRRoRoRoRo        B AL Ga ln Tl 

ijek.kq Øekadijek.kq Øekadijek.kq Øekadijek.kq Øekad        5 13 31 49 81 

ijek.kq nzO;ekuijek.kq nzO;ekuijek.kq nzO;ekuijek.kq nzO;eku        10.81 26.98 69.72 114.82 204.38 

bySDVªkWfud 
vfHkfoU;kl 

    [He] 2s
2 
2p

1
 [Ne] 3s

2 
3p

1
 [Ar] 3d

10
 4s

2
4p

1
 [Kr] 4d

10
 5s

2
 5p

1
 [Xe] 4f

14
 5d

10 
6s

2
sp

1
 

ijek.kq f=T;k / pm     85 143 135 167 170 

vk;fud f=T;k vk;fud f=T;k vk;fud f=T;k vk;fud f=T;k M
3+

 / 

pm    
    - 53.5 62 80 88.5 

vk;uu ,UFkSYih / (KJ 

mol
-1

) 
I 800 577 578 558 590 

II 2427 1816 1979 1820 1971 

III 3659 2744 2962 2704 2877 

fo|qr_.kkRedrk     2.0 1.5 1.6 1.7 1.8 

?kuRo ?kuRo ?kuRo ?kuRo / [g cm-3 

(293 K)]    
    2.35 2.70 5.90 7.31 11.85 

xyukad xyukad xyukad xyukad /k     2453 933 303 430 576 

DoFkukadDoFkukadDoFkukadDoFkukad /k     3923 2740 2676 2353 1730 

    
jklk;fud xq.k/keZ%jklk;fud xq.k/keZ%jklk;fud xq.k/keZ%jklk;fud xq.k/keZ%    
vkWDlhdj.k voLFkk ,oa jklk;fud vvkWDlhdj.k voLFkk ,oa jklk;fud vvkWDlhdj.k voLFkk ,oa jklk;fud vvkWDlhdj.k voLFkk ,oa jklk;fud vfHkffHkffHkffHkfØØØØz;kz;kz;kz;k’’’’khyrk dh izof̀rkhyrk dh izof̀rkhyrk dh izof̀rkhyrk dh izof̀r    
NksVs vkdkj ds dkj.k cksjksu dh izFke rhu vk;uu ,FkSYih;ks dk ;ksx cgqr mPp gksrk gSA ;g bls u flQZ +3 vkWDlhdj.k voLFkk esa  
vkus ls jksdrk gSA cfYd dsoy lgla;kstd ;kSfxd cukus ds fy, ck/; Hkh djrk gS A ijUrq tc ge B ls Al rd tkrs gSa rc Al 
dh izFke rhu vk;uu ,FkSfYi;ksa dk ;ksx mYys[kuh; :i ls ?kV tkrk gSA bl izdkj ;g Al

3+ vk;uu cukus dh lkeF;Z j[krk gSA 
;FkkFkZ esa Al ,d mPp /kufo|qrh rRo gSA 
;)fi oxZ ds uhps d ,oa f d{kdksa ds nqcZy ifjj{k.k izHkko ds dkj.k] c<+k gqvk ufkHkdh; vkos’k ns bysDVªkWuksa dks etcwrh ls ckW/ksa 
j[krk gSA ¼ tks vkfdz; ;qXe izHkko ds fy, mRkjnk;h gSA½ bl izdkj ac/ku es budh lgHkkfxrk dks fu;f=r djrk gSa ifj.kkeLo:i 
ca/ku esa dsoy p d{kd Hkkx ysrs gSA ;FkkFkZ esa Ga, In ,oa Tl esa  +1 rFkk  +3 nksuksa vkWDlhdj.k voLFkk,W izsf{kr gksrh gSa xq:rj rRoksa 
ads fy,  +1 vkWDlhdj.k voLFkk,W izsf{kr gksrh gSA xq:rj rRoksa ds fy,  +1 vkWDlhdj.k voLFkk,W dk LFkkf;Ro mÙkjksrj c<+rk tkrk       
gSA Al < Ga < IN < Tl FkSfy;e esa  +1 vkWDlhdj.k voLFkk LFkk;h gS tcfd +3 vkWDlhdj.k voLFkkk izd`̀fr esa mPp vkWDlhdkjd gSa 
ÅtkZ laca/kh dkj.kksa ls visf{kr +1 vkWDlhdj.k voLFkk okys ;kSfxd  +3 vkWDlhdj.k voLFkk dh rqyuk esa vf/kd vk;fud gksrs gSA bu 
rRoksa ds f=la;ksth voLFkk esa v.kqvksa es dsUnzh; ijek.kq ds pkjksa vksj bysDVªkWuksa dh la[;k 6 gksrh gSA ¼mnkgj.kkFkZ % BF3  esa cksjkWu½ 
,sls bysDVªkWu U;wu v.kq LFkk;h bysDVªkWuksa foU;kl izkIr djus ds fy, ,d bysDVªkWu ;qXe xzg.k djds ywbl vEy ds leku O;ogkj 
djrs gSA lewg es Åij ls uhps tkus ij vkdkj es aof̀) ds dkj.k ywbl vEy ds leku O;ogkj djus dh izof̀r de gksrh tkrh gSA 
cksjkWu VªkbDyskjkbM ljyrkiwoZd veksfu;k ls ,d ,dkdh bysDVªkWu ;qXe xzg.k dj BCl3, NH3 mila;kstd ;kSfxd  cukrk gSA pwfd 
f=la;ksth voLFkk es avf/kdka’k ;kSfxd lgla;kstd gksrs gSa A vr% os vi?kfVr gks tkrs gSA 
mnkgj.kkFkZ & /kkfRod VªkbDyksjkbM ty vi?kVu ij prq’Qydh; Lih’kht [M(OH)4]

- cukrs gSA ,syqfefu;e DyksjkbM vEyh; ty  
vi?kVu djus ij v’VQydh; vk;u [Al(H2O)6]

3+ vk;u curk gSA AlX3 ( X = CI, Br) Bksl voLFkk es avFkok v/kzoh; foyk;d  
tSls cSUthu es af}yd ds :i esa vkfLRo j[krk gSA tc gSykbMksa dks ty es ?kksyk tkrk gSa rc mPp ty;kstu ,FkSYih ds dkj.k  
lgla;kstx f}yd [M. 6H2O]

3+
 rFkk 3X

- vk;uksa es VwV tkrk gSA 
    
¼¼¼¼i½½½½    ok;q ds izfr vfHkfdz;k”kok;q ds izfr vfHkfdz;k”kok;q ds izfr vfHkfdz;k”kok;q ds izfr vfHkfdz;k”khyrk %hyrk %hyrk %hyrk %    
fdzLVyh; Lo:i esa cksjkWu vfdz;’khyrk gaaSA ok;q ds lAldZ esa vkus ij ,Y;qfefu;e dh lrg ij vkWDlkbM dh iryh ijr cu tkrh 
gSA tks vkSj vf/kd {k; gksus ls /kkrq dks jksdrh gSA fdzLVyh; cksjkWu rFkk ,Y;qfefu;e ok;q ds lAldZ es axeZ fd, tkus ij dze’k% 
B2O3 rFkk Al2O3 cukrs gsSA mPp rki ij ;s Mk;ukbVªkstu ds lkFk fdz;k djus ij ukbVªkbM cukrs gSA 

 2E(s) + 3 O2 (g) →∆
2 E2 O3 (s) ; 2E(s) + N2(g) →∆

2 EN (s) 

lewg es uhps tkus ij vkWDlkbM dh izdf̀r ifjofrZr gksrh tkrh gSA cksjkWu VªkbvkWDlkbM vEyh; izdf̀r dk gksrk gSA rFkk {kkjh;d 
¼/kkfRod½ vkWDlkbM ls fdz;k djds /kkfRod cksjsV cukrk gSA ,Y;qfefu;e rFkk xSfy;e ds vkWDlkbM mHk;/kehZ izdf̀r ds gksrs gSA 
tcfd bafM;e rFkk FkSfy;e ds vkWDlkbM xq.k/kehZ es a{kkjh;d izdf̀r ds gksrs gSA 
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¼¼¼¼ii½½½½        vEy ,oa {kkj ds izfr vfHkfdz;k”kvEy ,oa {kkj ds izfr vfHkfdz;k”kvEy ,oa {kkj ds izfr vfHkfdz;k”kvEy ,oa {kkj ds izfr vfHkfdz;k”khyrk %hyrk %hyrk %hyrk %    
Lk/kkj.k rki ij cksjksu vEy ,oa {kkj ds lkFk dksbZ fdz;k ugh djrk gSA ijUrq ,Y;qfefu;e [kfut vEyksa rFkk tyh; {kkjkas esa 
?kqy tkrk gSA Qyr% ,Y;qfefu;e mHk;/kehZ xq.k iznf’kZr djrk gSA ,Y;qfefu;e ruq HCI es a?kksydj MkbgkbMªkstu fu’dkflr 
djrk gSA 
;)fi lkUnz ukbfVªd vEy Al dh lrg ij vkWDlkbM dh lrg cukdj mls fuf’dz; dj nsrk gSA ,Y;qfefu;e tyh; {kkjksa 
ls fdz;k djds gkbMªkstu folftZSr djrk gSA 

  2 Al (s) + 6 HCl(q) →  2 Al3+ (aq) + 6 Cl
- 
(aq) 3 H2(g) 

  2 Al (s) + 2NaOH (aq) + 6H2O(ℓ) →  2Na+ [Al(OH)4]
-
 (aq) + 3H2(g) 

  lksfM;e VªsVkgkbMªkWDlks,syqfeusV (lll) 
Œ Al(OH)3 mHk;/kehZ gSA rFkk lS}akfrd :i ls {kkj ds leku vfHkdr̀ gksrk gSA ;}kfi tc Al(OH)3 dks NaOH es afoy; 

fd;k tkrk gSA rc ;g dqN vEyh; xq.k n’kkZrk gSA rFkk ,Y;qfeusV cukrk gSA CO2 feykdj ds Al(OH)3 dks iqu% 
vo{ksfir fd;k tk ldrk gSA ;g n’kkZrk gSA fd bld vEyh; izof̀r cgqr nqcZy gSA 

 CO2 + H2O → H2CO3   CO3
2- + 2H+; 2Al3+ + 3CO3

2- + 3H2O → 2Al (OH)3 + 3CO2 

1.5 M ds Åij lkUnz foy;u esa rFkk pH, 13 ls vf/kd ij ;g f}yd [{OH)3Al-O-Al(OH)2]
2- ds :i esa vfLrRo 

j[krk gSA 
Œ ,Y;qfeusV] iksVZyS.M lhesUV dk egRoiw.kZ ?kVd gSA 
Œ Ga2O3 rFkk Ga(OH) mHk;/kehZ ;kSfxd gSaA Tl2O3 rFkk ln2O3 iw.kZr% {kkjh; ;kSfxd gSa rFkk u rks gkbMªsV cukrk gSA u gh 

gkbMªksDlkbM cukrk gSA 
 
¼¼¼¼iii½½½½    gSykstuksa ds izfr vfHkfgSykstuksa ds izfr vfHkfgSykstuksa ds izfr vfHkfgSykstuksa ds izfr vfHkfdz;k”kdz;k”kdz;k”kdz;k”khyrk %hyrk %hyrk %hyrk %    
 Tll3 dsk NksMdj lewg -13 ds rRo gSykstu ls fdz;k djds VªkbgSykbM cukrs gSA 
 2E(s) + 3X2(g) → 2E3(s)  (X = F, CI Br, I) 

 cksjkWu dh izof̀r rFkk vlaxr O;ogkjcksjkWu dh izof̀r rFkk vlaxr O;ogkjcksjkWu dh izof̀r rFkk vlaxr O;ogkjcksjkWu dh izof̀r rFkk vlaxr O;ogkj    
lewg -13 ds rRoksa ds jklk;fud O;ogkj dk v/;;u djus ij dqN egRoiw.kZ rF; lkeus vkrs gSA bl lewg ds lHkh rRoksa 
ds VªkbDyksjkbM] ckzsekbM ,o vk;ksMkbM lgla;ktd izdf̀r ds gksus ds dkj.k ty vi?kfVr gks tkrs gSA cksjkWu ds vfrfjDr 
vU; lHkh rRoksa dh prq’Qydh; Lih’kht [M(OH)4]

- rFkk v’VQydh;  [M(H2 O))6]
3+  Lih’kht tyh; fo;yu es 

amifLFkr jgrs gSA B cksjksu dh vf/kdre lgla;kstdrk 4 gSA bl dkj.k d-d{kdksa dks vuqmifLFkfr es a;)fi Al rFkk vU; 
rRoksa esa d-d{kdksa miyC/k gksrs gSA rc vf/kdre lgla;kstdrk 4 ls vf/kd ekuh tkrh gsSA 

 
    cksjkWu cksjkWu cksjkWu cksjkWu (B) %%%%    
    izkfIrizkfIrizkfIrizkfIr    %%%%        
  fuEu [kfutkss ds :i es Alzdf̀r esa cksjksu izkIr gksrk gSA 
¼i½ cksjsDl (Na

+
)2B4O7

2-
. 10H2O  ¼cksjksu ,d _.kkRed ladqy dk Hkkx gSA½] (ii) cksfjd vEy H3BO3  

¼ii½ dukZbV Na2B4O7. 4H2O & (iv) dksyseSukbV Ca2B6O11. 5H2O 
 
    Cksjksu dk fuCksjksu dk fuCksjksu dk fuCksjksu dk fu""""dddd""""kZ.k %kZ.k %kZ.k %kZ.k %    
¼i½ ok;q dh mifLFkfr esa Mg, Na vFkok K ds lkFk B2O3 ds vip;u }kjk% 
  Na2B4O7 + 2HCl + 5H2O → 4H3BO3 + 2Nacl  

  2H3BO3 →∆  B2O3 + 3H2O ; B2O3 + 3Mg/Na  → .tempHigh  2B + 3Mgo / Na2O  
 

bl izdkj izkIr mRikn dks HCl ds lkFk mCkky dj Nkuk tkrk gSA rFkk Na2O vFkok MgO rRoh; cksjksu ds ckn foy; 
gksrs gSA HCl dks iF̀kd djus ds fy, yxkrkj bldk /kkou fd;k tkrk gSA rFkk fQj “kq’d dj fn;k tkrk gSA ;g 95-

98% 'kq) ¼dqn /kkrq cksjkbM~l dh v’kqf);k j[krk gSA½ gksrk gSA 
 
¼ii½ iksVsf’k;e ¶yksjkscksjsV (KBF4) }kjk & bls iksVsf’k;e /kkrq ds lkFk xeZ djus ij  
 

 KBF4 + 3K →  4KF + B. 

 

fQj bls KF dks iF̀kd djus ds fy, ruq HCl ls mipkfjr fd;k tkrk gSA rFkk izkIr B dks /kkou }kjk ’kq"d dj fy;k 
tkrk gSA  
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¼iii½  cksjksu ds mPp xyukaad fcUnq rFkk nzo dh la{kkj.k izof̀r ds dkj.k] bls “kq) fdzLVyh; :i ls izkIr djuk dfBu gSa fuEu 1
 vfHkfdz;kvksa }kjk lw{e ¼de ½ ek=k es afdzLVyhdr̀ cksjksu izkIr fd;k tk ldrk gSA 

 (a) 2BX3 + 3H2 
Tantalumor

Whotred  → 2B + 6HX ( X = Cl ;k Br) 

 (b) 2Bl3 
Tantalumor

Whotred  →  2B↑  + 3I2 ↑    ¼okuZ vkWdZy fof/k½ 

    (c) B2H6 → 3ZnCl2 + 2B 

 
¼iv½ 2BCl3 + 3Zn  →   3ZnCl2 + 2B 
    
    xq.k %xq.k %xq.k %xq.k %    
¼i½  ;g ikWp :i es amifLFkr gksrk gS] bues Als pkj fdzLVyh; gSa rFkk,d vfdzLVyh; gSa lHkh fdzLVyh; :I B12 bdkbZ ds xqPNs 

tSls cgqr dBksj cuk;s tkrs gSA lHkh fdzLVyh; :i dkys rFkk jklkk;fud :i ls vfdz; gksrs gsSA ;g mPp rki ij izcy 
vkWDlhdkjd tSls dh xeZ lkUnz H2SO4 rFkk HNO3 vFkok Na2O2 ds feJ.k ls izHkkfor gksrs gS ysfdu vfdzLVyh; :i 
Hkwjk rFkk jklk;fud :i ls lfdz; gksrk gSA 

¼ii½ ok;q ds lkFk fdz;k %ok;q ds lkFk fdz;k %ok;q ds lkFk fdz;k %ok;q ds lkFk fdz;k % ok;q vFkok vkWDlhtu ds lkFk tykus ij B2O3 cukrk gSA 
  4B + 3O2 →   2B2O3 

 lQsn Å"ek ij ukbVªkstu es Hkh djrk gSA 

  2B + N2 →  2BN;     BN + 3H2O   → pressure,etemperaturHigh
H3BO3 + NH3 

¼iii½        {kkj rFkk vEy dh fØ{kkj rFkk vEy dh fØ{kkj rFkk vEy dh fØ{kkj rFkk vEy dh fØ;k %;k %;k %;k %    
  2B + 2NaOH + 2H2O →   2NaBO2 + 3H2 

  2B + 6NaOH  →fused
2Na3BO3 + 3H2 

  2B + 3H2SO4 (hot & conc.) →  2H3BO3 + 3O2 

  2B + 6HNO3 ( hot & conc.) →2H3BO3 + 6NO2  

¼iv½ Ca    rFkkrFkkrFkkrFkk    Mg    ds lkFk fØds lkFk fØds lkFk fØds lkFk fØz;k z;k z;k z;k  
 3Mg + 2B →  Mg3B2. 3Ca + 2B → Ca3B2 

 Mg3B2 ty vi?kVu }kjk MkbZ cksjksu cukrk gSA 

  Mg3B2 + 6HCI  → vi?kVu&ty
3MgCI2 + B2H6 ; B2H6 + 6H2O →  2H3BO3 + 6H2 

¼v½ vipk;d xq.kvipk;d xq.kvipk;d xq.kvipk;d xq.k 
  3SiO2 + 4B →   2B2O3 + 3Si 

  3CO2 + 4B →   2B2O3 + 3C 

¼vi½  Hkki ds lkFk fdz;k %Hkki ds lkFk fdz;k %Hkki ds lkFk fdz;k %Hkki ds lkFk fdz;k % ;g Hkki dks fo;ksftr djds gkbMªkstu xSl ;qDr djrk gSA 
  2B + 3H2O(Steam) →  B2O3 + 3H2 

 mi;ksx%mi;ksx%mi;ksx%mi;ksx%    
1- cksjksu dks mPp vkiV~V ¼la?kV~V½ izfrjks/kh LVhy ds fuekZ.k esa iz;qDr fd;k tkrk gSA rFkk pqfda fj,DVj NMksa esa] ijek.oh; 

vfHkfdz;k dks fu;fa=r djus ds fy, ;g U;wVªkWu vo”kksf’kr gksrs gSA 
2- cksjksu dkckZbM abrasive ds :i es la;qDr gksrs gSA 
 
 Cksjksu dk ;kSfxd %Cksjksu dk ;kSfxd %Cksjksu dk ;kSfxd %Cksjksu dk ;kSfxd %    
    Cksjksu VªkbvkWDlkbM Cksjksu VªkbvkWDlkbM Cksjksu VªkbvkWDlkbM Cksjksu VªkbvkWDlkbM (B2O3)    
    fojpu %fojpu %fojpu %fojpu %    
    

  H3BO3  → °C100 HBO2  → °C160 H2B4O7  → r`Iryky
    B2O3 

  cksfjd vEy 
    
    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    

;g vEyh; vkWDlkbM gS rFkk ;g cksfjd vEy dk ,ugkbMªkbM gSA rFkk ;g ,Ydyh vFkok {kkjksa ls vfHkfdz;k djds cksjsV 
dk fuekZ.k djrk gSA 

 3Na2 + B2O3 →  2Na3BO3  ¼lksfM;e vkWFkksZcksjsV½  
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;g ty ds lkFk /khjs&/khjs vfHkfdz;k djds vkWFkzkscksjhd vEy dk fuekZ.k djrk gSA 
 H2O + B2O3 →2HBO2 :  HBO2 + H2O →  H3BO3 

tc bls ladze.k /kkrq yo.kksa ds lkFk vfHkdr̀ fd;k tkrk gSA rc jaxhu ;kSfxdksa dk fuekZ.k djrk gSA 

  3B2O3 + Cr2(SO4)3 →∆
  3SO3 ↑   + 2Cr(BO2)3 ¼gjk½ 

  2B2O3 + 2Cu(NO3)2 →∆  4NO2 ↑ + O2 ↑ + 2Cu(BO2)2 ¼uhyk½ 
 

;g fuEu vfHkfdz;k ds vuqlkj nqcyZ {kkjh; izof̀r n”kkZrk gSA 
  B2O3 + P2O5                   2BPO4                     

;g H2SO4 dh mifLFkfr es] gkbMªkstu DyksjkbM ds lkFk vfHkdr̀ gksdj BF3 dk fuekZ.k djrk gSA 
  B2O3 + 6HF + 3H2SO4 → 2BF3 + 3H2SO4 . H2O 

    
            vkFkksZcksfjd vEyvkFkksZcksfjd vEyvkFkksZcksfjd vEyvkFkksZcksfjd vEy    (H3BO3)        
                                fojpu %fojpu %fojpu %fojpu %    
¼i½  ;g bldk vo{ksi.k] lY¶;wfjd vEy ds lkFk cksjsDl ds lkfUnzr foy;u dks mipkfjr dj bldk vo{ksi izkIr fd;k tkrk 

gSA 

  Na2B4O7 + H2SO4 + 5H2O →Na2SO4 + 4H3BO3 ↓   

¼ii½  dksysusekbV ls % pw.kZ dksysusekbaV dks ty es afuyfcar fd;k tkrk gSA rFkk bldks  SO2 vf/kD; es Als izokfgr fd;k tkrk 
gSA fQYVjhdr̀ dj fQYVj rFkk B.Mk djus ij H3BO3 ds “osr fdzLVy izkIr gksrk gSA 

  Ca2B6O11 + 2SO2 + 11H2O →   2Ca(HSO3)2 + 6H3BO3  

 

xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
;g ,d nqcZy ,d {kkjh; vEy gSA rFkk ty v.kq ls OH

- dks gVkdj tyh; fo;yu es cksjksu ijek.kq bldk v’Vd iw.kZ djrk  
gSA  
             B(OH)3(aq) + 2H2O(ℓ)           [B(OH)4]

-
 (aq) + H3O

+
(aq). Pk = 9.25 

;g] blfy, yqbZl vEy dh rjg dk;Z djrk gSA rFkk vf/kdka’k vEyks ads leku izksVksu nkrk dh rjg ugh djrk gSA 
 
;)fi B(OH)3 ty ds lkFk dsoy vkf’kad vfHkfdz;k djds H3O

+ rFkk  cukrk gSA ;g nqcZy vEy ds leku O;ogkj n’kkZrk gSA bl 
izdkj H3BO3, NaOH ds lkFk rh{.k vafre fcUnq ds lkFk lUrq’Vrk ls vuqekfur ugh fd;k tk ldrk gSA ;fn dqN dkcZfud ikWyh 
gkbMªkWDlh ;kSfxd tSls dh fXyljkWy] eSfuVkWy vFkok “kdZjk dks vuqekiu feJ.k es feykrs gSA rc B(OH)3 izcy ,d {kkjh;d vEy 
ds leku O;ogkj djrk gSA rFkk vc ;g NaOH ds lkFk vuqekfir fd;k tk ldrk gSA rFkk vfaUre fcUnq dks fQuksYQFksfyu lwpd 
iz;qDr djds Kkr fd;k tk ldrk gSA (pH = 8.3 – 10.0) 
feyk; x;k ;kSfxd lei{k MkbZvkWy gksuk pkkfg, tks fd vEyh; xq.kksa esa of̀) djrk gSA lei{k MkbZvkWy] [B(OH)4]

-  ds lkFk cgqr 
LFkk;h ladqy cukrk gSA bl izdkj ;g foy;u ls iF̀kd gks tkrk gSA vfHkfdz;k mRdze.kh; gksrh gSA bl dkj.k ,d mRikn dk iF̀kd 
gksuk vfHkfdz;k lkE; dks vxz fn”kk es foLFkfkir djrk gSA rFkk bl izdkj leLr B(OH)3, NaOH ds lkFk vfHkdr̀ gks tkrk gSA 
rFkk ;g lei{k MkbZvkWy dh mifLFkfr es Alzcy vEy ds leku O;ogkj n’kkZrk gSA 
 B(OH)3 + NaOH →  Na[B(OH)4] + NaBO2 + 2H2O 

 

           
 
 
 
 
,sFksuksy] leku ladqy dk fuekZ.k ugh djrs gSA ysfdu dSfVdksy] lSfyflfyd vEy dk leku ladqy dk fuekZ.k djrs gSA 
 

           
 
tc bls xeZ fd;k tkrk gSA ;g izFke esVk cksfjd vEy (HBO2) rFkk fQj cksjksu VªkbvkWDlkbM cukrk gSA 
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 H3BO3  → °C100
  HBO2   → °C160

  H2B4O7   → heatred
  B2O3 

 Boric acid 

vkFkksZcksfjd vEy Nwus ij fpduk gksrk gSA B.Ms ikuh es de foys;h ysfdu xeZ ikuh es avf/kd foys;h gksrk gSA Bksl voLFkk esa] 
B(OH)3 bdkbZ;ks ijLij gkbMªkstu vkca/k }kjk f}foeh; ijrh; lajpuk ds :i esa yxHkx "kVdks.kh; T;kferh ds lkFk la;ksftr gksrh 
gSA ;g ijrs vf/kd nwjh (3.18 A) ij ik;h tkrh gSA rFkk bldk izdkj fdzLVyh; dks vklkuh ls lw{e d.kksa esa foHkkftr fd;k tk 
ldrk gS 

                                              
Œ  mPp lkUnzrk ij cgqydh; esVk cksjsV Lih’kht dk fuekZ.k gksrk gSA mnkgj.k ds fy,- 
 3B(OH)3 (3H3BO3)     [B3O3(OH)4]

-  
+ H2O,  pk = 6.84 

                                       
Œ  cksfjd vEy tyh; HF es afoy; gksdj HBF4 cukrk gSA ¼¶yksjkscksfjd vEy½ 
  B(OH)3 + 4HF                   H3O

+ + BF4
- + 2H2O 

 

    CkksjsV CkksjsV CkksjsV CkksjsV ewyd ds fy, ijh{k.k%ewyd ds fy, ijh{k.k%ewyd ds fy, ijh{k.k%ewyd ds fy, ijh{k.k%    
tc cksfjd vEy dks ,fFky ,YdksgkWy ds lkFk xeZ fd;k tkrk gSA rks fu’dkflr xSl tydj ,d gjh dksj Tokyk nsrk gSA  

  H3BO3 + 3C2H5OH →   B(OC2H5)3 + 3H2O  
     ,fFky cksjsV ¼ok"Ik’khy½ 
    mi;ksx %mi;ksx %mi;ksx %mi;ksx %    
1- ;g ,d izfrjks/kh gS rFkk bldk ty foy;u dks vkW[kksa dks /kkssus ds fy, iz;qDr fd;k tkrk gSA 
2- bldksa dkWp] buSey ¼nUr oYd½ rFkk crZu m|ksx es dke esa ysrs gSA 
 
    cksjsDl cksjsDl cksjsDl cksjsDl (Na2B4O7. 10H2O)    
 fojpu % ;g izdf̀r es Alk;k tkrk gSA rFkk fuEu fof/k }kjk Hkh foifjr fd;k tk ldrk gSA 
(i) dksysesukbV ls % 

tc Na2CO3 fo;yu ds lkFk dksysesukbV pw.kZ dks xeZ fd;k tkrk gSA rks CaCO3 ds vo{ksi.k ds lkFk fuEu vfHkfdz;k 
izkIr gksrh gSA 

  Ca2B6O11 + 2Na2CO3 →   2CaCO3 ↓   + Na2B4O7 + 2NaBO2 

 
fQYVj dks B.Mk fd;k tkrk gSA tc cksjsDl ds “osr fdzLVy vo{ksfir fd;s tkrs gSA ewynzo dks CO2 ds lkFk mipkfjr 
djus ij NaBO3 dks Na2B4O7  es AlfjofrZr dj nsrk gSA tks fdzLVyhdj.k djus ij vo{ksfir gks tkrk gSA 

  4NaBO2 + CO2 →   Na2B4O7 + Na2CO3 
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¼ii½  vkFkksZcksfjd vEy ls % 
 vkFkskZcksfjd vEy ij Na2CO3 dh fdz;k }kjk cksjsDl izkIr gksrk gSA 

  4H3BO3 + Na2CO3 →     Na2B4O7 + 6H2O + CO2 ↑    

xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
¼i½  cksjsDl lQsn pw.kZ gSA B.Ms ty esa de foys; gsa rFkk xeZ ty es vf/kd foys; gSA 
¼ii½  bldk tyh; foy;u {kkjh; gSa bldk dkj.k bldk nqcZy vEy H3BO3 rFkk izcy {kkj NaOH esa ty vi?kfVr gks tkuk  

gSA 
  Na2B4O7 + 7H2O →    4H3BO3 + 2NaOH 

¼iii½  Å’ek dh fdz;k % 
tc cksjsDl pw.kZ dks xeZ fd;k tkrk gSS rks ty ds ãl ds dkj.k ;g igys rks Hkki ds :i es aQwyrk gSa 740

o
C ij ;g 

jaxghu ijn’khZ lqgkxk eudk es acny tkrk gSA 

  Na2B4O7. 10H2O →∆
Na2B4O7 + 10H2O↑ 

  Na2B4O7   → °C740
2NaBO2 + B2O3 ¼lqgkxk eudk½ 

¼iv½ cksfjd vEy vFkok lksfM;e esVk ckssjsV dk H2O2 ds lkFk vkWDlhdj.k  

  Na2B4O7 →∆ 2NaBO2 + 2H2O2 + 6H2O →Na2[(OH)2B(O-O)2B(OH)2] 6H2O 

lksfM;e ijvkWDlkscksjsV] okf’kax ikmMj es aped dkjd ds :i es iz;qDr gksrk gSA cgqr vf/kd xeZ ty ¼80
o
C ds Åij½ esa  

ijvkWDlkbM fyadst –O-O- fo;ksftr gks tkrs gSA rFkk H2O nsrk gSA 
¼v½  ;g vEyksa ds fo:) vuqekiu ds fy, ,d mi;ksxh izkFkfed ekud gSA bldk ,d eksy] vEy ds nks eksy ls vfHkfdz;k djrk 

gSa D;ksfda tc ckjksDl dks ty es es a?kksyk tkrk gSA rc B(OH)3 rFkk [B(OH)4] nksuksa curs gSA ysfdu HCI ds lkFk 
dsoy [B(OH)4]

- gh fdz;k djrk gSA 
 
  [B4O5(OH)4]

2- 
+ 5H2O                   2B(OH)3 (Weak acid) + 2[B(OH)4]

-
 (sAlt) 

  2[B(OH)4]
2- 

+ 2H3O
+
 →  2B(OH)3 + 4H2O  

 B.Mk djus] ij cksjhd vEy dh lQsn fVdfM;ka (flakes) izkIr gksrh gSA 
Œ cksjsDl dk mi;ksx cQj ds :i  es Hkh fd;k tkrk gSA tcfd bldk tyh; foy;u leku ek=k es nqcZy vEy rFkk bldk 

yo.k j[krk gSA 

¼vi½ Na2[B4O5(OH)4] + 12HF  →
− O

2
H

[Na2O(BF3)4]  →
+

4
SO

2
H

4BF3 + 2NaHSP4 + H2O 

Œ  cksjsDl dk lgh lw= Na2[B4O5(OH)4]. 8H2O gSa ;g cksjksu dks] leryh; BO3 rFkk leprq’Qydh; BO4 nksuksa bdkbZ;ksa esa 
j[krk gSA ;g ikap B-O-B ca/k j[krk gSA 
lqgkxk&ekud ijh{k.k%lqgkxk&ekud ijh{k.k%lqgkxk&ekud ijh{k.k%lqgkxk&ekud ijh{k.k% cksjsDl ,ugkbMªkbM dh dqN fuf’pr /kkrq yo.kksa tSls fd Ni

2+
, Co

2+
, Cr

3+
, Cu

2+
, Mn

2+ ds lkFk 
fdz;k djkdj jaxhu esVk cksjsV~ dk fuekZ.k fd;k tkrk gSA esVkscksjsV~ dk jax] yo.k es /kkfRod vk;u ¼/kuk;u½ dks igpkuus ds 
fy, fd;k tkrk gSA 

Na2B4O7. 10H2O 
O

2
H10−
∆→  Na2B4O7  → °C740

ekunzO;ph;dk¡
�� ��� ��

322 OBNaBO2 +
 ; CuO + B2O3 →  Cu(BO2)2¼uhyk ekud½         

mi;ksx %mi;ksx %mi;ksx %mi;ksx %    
1.  lqgkxk eudk ijh{k.k esa ]2. xksYM ds “kqf)dj.k] 3. /kkrq dh csfYMx ds nkSjku ¶yDl :i es rFkk] 4. dkWp ds mRiknu es 

iz;qDr fd;k tkrk gSA 
MkbcksjsuMkbcksjsuMkbcksjsuMkbcksjsu    (B2H6)    %%%%    B    dk f}vaxh ;kSfxd dks H ds lkFk cksjksu gkbMªkbM vFkok cksjsu dgk tkrk gSA ;g ;kSfxd fuEu nks 
izkdj dh Js.kh cukrk gSA 

    BnHn+4 – B2H6, B5H9, B6H10, B10H14 

 BnHn+6- B4H10, B5H11, B6H12, B9H15 
Mk;cksjsu dh jlk;u dkQh :fp txkrh gSA D;ksafd ;g dbZ la’ysf’kr vfHkfdz;k es ami;ksxh gksrk gSA rFkk bysDVªkWu deh 
okys ;kSfxdska dh lajpuk ds ckjs esa ewy lajpuk dks Li’V djus ds fy, bldh lajpuk lgk;rk Hkh djrh gSA 
fojpu %fojpu %fojpu %fojpu %    

¼i½ 4BF3 + 3LiAlH4  →bZFkj
2B2H6 + 3Li [AlF4] 

¼ii½ 2BCl3 + 6H2 ¼vf/kD;½
eargdisch

electricsilent  → B2H6 + 6HCl 
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(iii) 8BF3 + 6LiH  →bZFkj
 B2H6 + 6LiBF4 

(iv) 2NaBH4 + I2   →bZFkj
B2H6 + 2NaI + H2 

(v) 3NaBH4 + 4BF3 
K450

 →bZFkj  3NaBF4 + 2B2H6 

(vi) ;g lkUnz H2SO4 vFkok H3PO4 dh NaBH4 ds lkFk mipfjr djds Hkh izkIr dh tk ldrh gSA 
2NaBH4+ H2SO4 →  B2H6 + 2H2 + Na2SO4 ;      2NaBH4 + 2H3PO4 →B2H6 + 2H2 + 2NaH2PO4 

(vii) 2BF3 + 6NaH  → K453
B2H6 + 6NaF ¼vkS|ksfxd fof/k½ 

(viii) B2O3 + 3H2 + 2 Al   
C150

atm750

°
 →    B2H6 + Al2O3 

(ix) Mg3B2H + H3PO4 →  eq[;r% cksjsUl dk feJ.k] B4H10 →∆
 B2H6. 

 
 xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
¼i½  B2H6 Mkbcksjsu ,d jaxghu xSl gS rFkk vf/kd fdz;k’khy gSa ¼DoFkukad 183K½ 
¼ii½  MkbZ cksjsu ds fu;f=r rkih; vi?kVu ls vf/kdka’kr mPp cksjsu izkIr gksrh gSA 

;g ok;q es Lor% vkx idMrk gS rFkk O2 ds lkFk foLQksfVr gksrk gSA vkWDlhtu ds lkFk vfHkfdz;k vR;f/kd Å’ek{ksih gksrh 
gSA 

 B2H6 +O2 → B3O3 + 3H2O  ∆H = -2160 kJ mol
-1

 

Œ  ok;q vFkok vkWDlhtu rFkk MkbZ cksjsu dk feJ.k vR;f/kd Å’ek mRiUu djus ds lkFk Lor% tyrk gSA MkbZ cksjsu vU; 
vf/kdka’k bZ/kuks dh rqyuk es izfr bdkbZ Hkkj ls mPp ngu dh {kerk j[krk gSA 

Œ  yky & rIr Å’ek ij cksjsu] cksjsu rFkk gkbMªkstu es afo;ksftr gks tkrk gSA 
¼iii½ ty ds lkFk vfHkfdz;k rhozrk ls gksrh gSA 
  B2H6 + 6H2O →2B(OH)3 + 6H2 

 MkbZcksjsu] nqcZyre vEy ¼ e.g ,YdksgkWy½ rFkk rkih; {kkjksa }kjk Hkh ty vi?kfVr gks tkrs gSA 
  B2H6 + 6ROH →  2B(OR)3 + 6H2 

  B2H6 + 2KOH + 2H2O →  2KBO2 + 6H2 
¼iv½   Hcl  ds lkFk vfHkfØ;k ds ’kh"kZLr H, CI }kjk izfrLFkkfir gks tkrs gSA 
  B2H6 + HCl →  B2H5Cl + H2 

¼v½ Dyksjhu ds lkFk vfHkfdz;k] VªkbDyksjkbM nsrk gSA 
  B2H6 + 6Cl2 →  2BCl3 + 6HCl 

¼vi½ bysDVªkWu U;wu 3c – 2e BHB lsrw ca/k] ukfHkdh; Lusgh vkdze.k ds LFkku gSA 
 Œ  NksVs ,ehu tSls fd NH3, CH3NH2 rFkk (CH3)2NH MkbZcksjsu dk vlefer fo;kstu nsrs gSA 
  B2H6 + 2NH3 →   [H2B(NH3)2]

+
 [BH4]

-
 

 Œ  cMs ,ehu tSls fd (CH3)3N rFkk fijfMu] MkbZ cksjsu dk lefer fo;kstu nsrs gSA 
  2(CH3)3N + B2H6 →  2H3B ←  N(CH3)3 

  B2H6 + 2Me3P →   2Me3PBH3 

o B2H6 + 2CO   → ° atm20,C200
 2BH3CO ¼cksjsu dkcksZfuy½ 

 Œ mRikn] cksjksfu;e vk;u [H2BL2]
+
, leprq’Qydh; gSA rFkk vU; {kkjksa }kjk izfrLFkkiu n’kkZrk gSA 

  [H2B(NH3)2]+ + 2PR3 →  [H2B(PR3)2]
+
 + 2NH3 

 Œ  veksfu;k ds lkFk vfHkfdz;k ifjfLFkfr;ksa ij fuHkZj djrh gSA 

  B2H6 + NH3   
rkide

vkf/kD;
 → 3

NH
 B2H6. 2NH3 ;k [H2B(NH3)2]+ [BH4]

- ¼vk;fud ;kSfxd½ 

        
C)200  (

3
°>

 →
 mPp rki

vkf/kD;  NH
(BN)x cksjsu ukbVªkbM 

              
C)200 (

3
NH

°

 →

 mPp rki

vkf/kD;
 B3N3H6 cksjkthu 
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Cksjkthu] csUthu ls vf/kd fdz;k”khy gSA cksjkthu rhozrk ls ;ksxkRed vfHkfdz;k n’kkZrh gSA tks fd csUthu ugh n’kkZrh gSa 
csxthu /khjs&/khjs fo;ksftr Hkh gks tkrh gSA rFkk rki eas of̀) djus ij rFkk cksfjd vEy es aty vi?kfVr gks tkrh gSa ;fn 
ty ds lkFk xeZ fd;k tk, rc B3N3H6 /khjs&/khjs ty vi?kfVr gksrk gSA 

  B3N3H6 + 9H2O →  3NH3 + 3H3BO3 + 3H2O 

¼vii½ lksfM;e vFkok lksfM;e cksjksu gkbMªkbM }kjk] MkbZ cksjsu dk vip;u vklkuh ls fd;k tk ldrk gSA 
  2B2H6 + 2Na  →  NaBH4 + NaB3H8 

  B2H6 + NaBH4 →   NaB3H8 + H2 

 Œ  }kjk MkbZ cksjsu ds vip;u }kjk mPp cksjsu _.kk;u cuk;s tk ldrs gSA 
 
¼vii½ B2H6 + 2LiH →    2LiBH4 
 ,Y;qfefu;e,Y;qfefu;e,Y;qfefu;e,Y;qfefu;e    (Al)    %%%%    
¼i½ ;g 2.7 g/cc, ?kuRo dk jtr /kkrq gksrk gSA ftldk xyukad 660oC gksrk gSA rFkk ;g Å’ek rFkk fo|qr dk vPNk pkyd 

gksrk gSA ;g xyuh; rFkk rU; gksrk gSA 
 
¼ii½ ok;q fdz;k % “kq’d ok;q Al ij dksbZ fdz;k ugh djrh gSA ysfdy vknz ok;q] bldh lrg ij Al2O3 dh iryh ijr cukrh gSA 

rFkk ;g bldh ped [kks nsrh gSA ,d mPp rkieku ;g tydj Al2O3 rFkk AlN cukrh gSA  
 
¼iii½ gSykstu ds lkFk fdz;k % tc ,Y;qfefu;e ij xSlh; gSykstu izokfgr dh tkrh gSA rks bldk gSykbM ,d futZyhd`r :i esa 

cuk;k tkrk gS 2Al + 3Cl2 →   2AlCl3 
 
¼iv½ {kkj ds lkFk fdz;k % tc lkfUnzr NaOH ds lkFk mckyk tkrk gSA rks ;g H2 xSl eqDr djrk gSA rFkk lksfM;e ,Y;qqfeusV 

dk ,d jaxghu foy;u curk gSA 

  2 Al + 2NaOH + 2H2O →   2NaAlO2 + 3H2 ↑  
¼v½ vEyks dh fdz;k% Al dh ruq  H2SO4 rFkk ruq HCI ds lkFk fdz;k djkbZ tkrh gSA ysfdu lkUnz HNO3 dh ,Y;qfefu;e ds 

lkFk fdz;k }kjk jf{kr vkWDlkbM dh ijr ds fuekZ.k ds dkj.k ,Y;qfefu;e fuf’dz; gks tkrk gSA 

  2Al + 3H2SO4  →   Al2(SO4)3 + 3H2 ↑  ;   2Al + 6HCl  →       2AlCl3 + 3H2 ↑  
¼vi½ N2 ds lkFk fdz;k % tc xSl dks xeZ ,Y;qfefu;e ij izokfgr fd;k tkrk gSa ,Y;qfefu;e ukbVªkbM curk gSA xeZ 

,Y;qfefu;e N2 ds fy, vo’kks"kh ¼ vo’kks"k.k dkjd½ ds leku dk;Z djrh gSA 
  2 Al + N2 →  2AlN  

 AlN, xeZ ty ds lkFk fdz;k dj Al(OH)3 rFkk NH3 cukrh gSA 
¼vii½ ty ds lkFk fdz;k % B.Ms+ ty ds lkFk fdz;k ugh djrh gSA ;g /khjs&/khjs ls mcys gq, ikuh vFkok Hkki }kjk fdz;k djrh 

gSA 

  2 Al + 3H2O →   Al(OH)3 + 3H2 ↑  

¼viii½ /kkrq ds vkWDlkbM dk vip;u % tc ,Y;qfefu;e dh vias{kk de lfdz; /kkrq ds vkWDlkbMksa dks ,Y;qfefu;e ds lkFk xeZ 
fd;k tkrk gSA rks vU; /kkrq eqDr gksrh gSA 

  3MnO2 + 4Al →∆
 2AL2O3 + 3Mn ;             Cr2O3 + 2Al + →∆

Al2O3 + 2Cr 

        
mi;ksx %mi;ksx %mi;ksx %mi;ksx %    

 ;g O;kid :i ls dke esa vkrh gSA 
1- idkus okys rFkk ?kjsyq crZu dks cukus esa  
2- Vsad] ikbi] vk;ju ckj rFkk vU; LVhy oLrqvksa dks la{kkj.k ls jksdus ds fy, ,Y;qfefu;e IysV yxkus ds mi;ksx es aysrs gSA  
3- ,Y;qfefue; rkjksa dh cukus ds fy,  
4- ifj’kq)] vkStkj] “kY;] midj.k] Hkkx] ok;q;ku] jsy dkWpsl] ¼jsyxkMh ds fMCcs½ eksVj cksV] dkj cukus ds fy,  
        

,Y;qfefu;e ds ;kSfxd% ,Y;qfefu;e ds ;kSfxd% ,Y;qfefu;e ds ;kSfxd% ,Y;qfefu;e ds ;kSfxd%     
    ,Y;qfefu;e vkWDlkbM,Y;qfefu;e vkWDlkbM,Y;qfefu;e vkWDlkbM,Y;qfefu;e vkWDlkbM    (Al2O3)    %%%%    

;g ,yqfeuk Hkh dgykrk gSA ;g izdf̀r es ackWDlkbM rFkk dkWj.Me~ ds :i esa gksrk gSA ;g jRu (gem) ds :i es Hkh ik;k 
tkrk gSA dqN egRoiw.kZ ,Y;qfefu;e vkWDlkbM tse~ fuEu gSA 
 
¼1½ vksfj,UVy Vksikt~& ihyk (Fe

3+
),   ¼2½ lSisjkbu& uhyk (Fe

2+/3+ 
/ Ti

4+
), 

 ¼3½ :ch& yky (Cr
3+

),    ¼4½ vksfj,UVy beSjsYM& gjk (Cr
3+

 / V
3+

) 
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    fojpu %fojpu %fojpu %fojpu %    
 PAl2(SO4)3. Al (OH)3 vFkok veksfu;k ,ye dks izTtofyr dj ’kq) Al2O3 izkIr fd;k tkrk gSA 

 Al2(SO4)3 →∆
 Al2O3 + 3SO3 ↑  2Al(OH)3 →∆

 Al2O3 + 3H2O ↑  

 (NH4)2SO4.Al2(SO4)3.24H2O →∆
2NH3 + Al2O3 + 4SO2 ↑  + 25H2O ↑  

        
xq.k/keZ % xq.k/keZ % xq.k/keZ % xq.k/keZ %     
;g ,d lQsn vfdzLVyh; pw.kZ gSa tks ty es vfoys; gSaA ysfdu vEy es a¼curk gS mnk- Al Cl3½ lkFk gh {kkj ¼curk gS 
NaAlO2 ½ es foys; gS avr% izdf̀r es mHk;/kehZ gSaA ;g ,d /kqzoh; lgla;ksth ;kSfxd gSA ;g nks :iksa es avfLrRo j[krk gSA 
α- Al 2O3 vFkok dksj.Me~ rFkk γ- Al 2O3. 

 Cr2O3 rFkk Fe2O3 dh mifLFkfr ,Y;qfeuk dks jaxhu cukrh gSA 

  γ-Al2O3. ∆
° → C1000

 α-Al2O3 

        
mi;ksx %mi;ksx %mi;ksx %mi;ksx %    

1- bldk mi;ksx ,Y;qfefu;e ds fu’d’kZ.k ds fy, 
2- df̀=e tSe (gem)  cukus ds fy, 
3- ,Y;qfefu;e ds ;kSfxd dks cukus ds fy,  
4- α-Al2O3 dks vfXulgvkLrj cukus es Alz;qDr djrs gSA ;g ,d nqxZyuh; inkFkZ gSaA 
5- dkcZfud vfHkfdz;k es amRizsjd ds :i esa 
6- dksj.Me~ ,d cgqr dBksj inkFkZ gSA rFkk bldk mi;ksx dkWp dh ikWfy’k djus ds fy, ‘Jewellers rouge’ ds :i es A
 lz;qDr fd;k tkrk gSA 
7- γ-Al2O3 vEy foy; gSa rFkk ;g ueh dks vo”kksf’kr djrk gSA rFkk ;g dzksesVksxkzQh es Alz;qDr gksrk gSA 
    ,Y;qfefue; DyksjkbM,Y;qfefue; DyksjkbM,Y;qfefue; DyksjkbM,Y;qfefue; DyksjkbM    (AlCI3.6H2O)    %%%%    
 ;g ty esa foys;h ,d jaxghu fdzLVyh; Bksl gSa A ;g lagla;ksth gSA futZyhdr̀ AlCl3 ,d izLos| “osr Bksl gksrk gSA 
 fojpu %fojpu %fojpu %fojpu %    
(i) Al, Al2O3 vFkok Al(OH)3 dks ruq HCI  es a?kksydj 

 2Al + 6HCl →  2AlCI3 + 3H2 ↑  ; Al2O3 + 6HCl →  2AlCl3 + 3H2O; Al (OH)3 + 3HCl →  AlCl3 + 3H2O 

 tc foy;u dks fQYVj rFkk fdzLVyhdr̀ fd;k tkrk gSA rc AlCl3.6H2O  dk fdzLVy izkIr gksrk gSA 
(ii) xeZ ,Y;qfefu;e ij Cl2 dh fdz;k }kjk futZyhdr̀ AlCl3 izkIr gksrk gSA 
(iii) Al2O3 rFkk dkWd ds feJ.k dks xeZ djds tc blesa ls Dyksjhu dks izokfgr fd;k tkrk gSA  
    Al2O3 + 3C + 3Cl2 → 2AlCl3 (anydorous) + 3CO ↑ 
xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
 

(i) Å"Å"Å"Å"ek dh fdz;k %ek dh fdz;k %ek dh fdz;k %ek dh fdz;k % ty;ksftr yo.k tc izcy :i ls xeZ fd;k tkrk gSA rks Al2O3 es acny tkrk gSA 

 2AlCl3.6H2O  →  Al2O3 + 6HCl↑   + 3H2O 

(ii) futZyhdr̀ AlCl3 ij vknzrk dh fdz;k tc ok;q es foLQksV fd;k tkrk gSa A futZyhd`r ALCI3, HCl ds “osr l?kwe cukrs 
gSA 

   AlCl3 + 3H2O                  Al(OH)3 + 3HCl ↑   

 

(iii) NH3    dh fdz;k %dh fdz;k %dh fdz;k %dh fdz;k % vuknz ALCI3 + 6NH3 dks vo’kksf’kr djrk gSA pwfd ckn okyk yqbZl vEy gSA 
 
  AlCI3 + 6NH3 →   AlCl3. 6NH3 ¼'osr Bksl½ 
 

(iv) NaOH    foy;u dh fdz;k %foy;u dh fdz;k %foy;u dh fdz;k %foy;u dh fdz;k %    tc NaOH foy;u dks cwna& cawn djds tyh; AlCl3 foy;u es feyk;k tkrk gSA rks igys 
Al(OH)3 ,d tSfyVhuhdr̀ vo{ksi curk gSA tks NaOH ds vf/kD; es a?kqldj lksfM;e ,Y;qfeusV dk jaxghu foy;u nsrk 
gSA 

AlCl3 + 3NaOH →  Al(OH)3 ↓  + 3NaCl: Al(OH)3 + NaOH →  NaAlO2 + 2H2O 

;g vfHkfdz;k ,d ,Y;qfefu;e yo.k rFkk Mg, Ca, Sr o Ba, ¼tc NaOH foy;u dks muds yo.k foy;u esa feyk;k 
tkr gS] rks gkbMªkWDlkbM dk “osr vo{ksi curk gSA tks fd NaOH ds vkf/kD; es ugh ?kqyrk gSA½ ds chp foHksn djus es 
adke es yh tkrh gSA  
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(v)  NH4OH    foy;u dh fdz;k % foy;u dh fdz;k % foy;u dh fdz;k % foy;u dh fdz;k %  
tc NH4OH foy;u dks AlCl3 esa feyk;k tkrk gSa rks Al(OH)3 dk “osr vo{ksi curk gSA tks NH4OH ds vkf/kD; es 
ugh ?kqyrk gSA  

  AlCl3 + 3NH4OH →   Al(OH)3 ↓  ¼'osr tSfyVhuhdr̀ vo{ksi½ + 3NH4Cl 
;g vfHkfdz;k Zn yo.k ls Al yo.k dks foHksfnr djus ds fy, izeq[k ijh{k.k gksrk gSA ¼ Zn yo.k ds lkFk Zn(OH)2 dk 
’osr vo{ksi curk gSA tks NH4OH foy;u ds vkf/kD; es a?kqyrk gSA½ 

 
(vi) ty ds lkFk ty vi?kVu %ty ds lkFk ty vi?kVu %ty ds lkFk ty vi?kVu %ty ds lkFk ty vi?kVu % 

tc AlCI3 dks ty esa ?kksyk tkrk gSA rks ;g rsth ls ty vi?kfVr gksdj Al(OH)3 dks curk gSA tks fd nqcZy {kkj gSa 
rFkk HCI tks fd izcy vEy gSa vr% foy;u fyVel ds fy, vEyh; gSA 

  [Al(H2O)6]
3+

                        [Al(H2O)5OH]
+2

 + H
+
 

 ldqy /kuk;u dh f}ydhdr̀ gksus dh mPp izdf̀r gksrh gSA 
 

 
(vii) 4LiH + AlCl3  →    LiAlH4 + 3LiCI  

 
    mi;ksx %mi;ksx %mi;ksx %mi;ksx %    
1- isVªksfy;e ds Hkatu mRizsjd ds :i esa  
2- QzhMy dkz¶V vfHkfdz;k es amRizsjd 
3- AL ;kSfxd cukus ds fy,  
 
 ,ye  %,ye  %,ye  %,ye  %    ( ( ( ( M2SO4 , M2 (SO4)3. 24H2O    vFkokvFkokvFkokvFkok OR MM (SO4)2. 12H2O) ;    

,ye~ ikjn’khZ fdzLVyh; Bksl gSa ftldk mijksDr lkekU; lw= M gSA rFkk ;g ,dla;ksth /kkrq vFkok /kukRed ewye gSa ¼Li
+    

ds vfrfjDr D;ksfd ;g vk;u fdzLVy dh vko’;drk ls cgqr NksVs vkdkj dk gSA½ rFkk M f=la;ksth /kkrq gSA ¼ Al
3+

, 

Ti
3+

, V
3+

, Cr
3+

, Fe
3+

, Mn
3+

, Co
3+

, Ga
3+

 etc.½ ,ye~ [M(H2O)6]
+
, [M’ (H2O)6]

3+ rFkk SO4
2- vk;uksa dks 1 : 1 : 2 

vuqikr esa j[krk gSA dqN izeq[k ,ye~ fuEu gSA 
 ¼1½ iksVk’k ,ye~ K2SO4; Al2(SO4)3. 24H2O  ¼2½ dkzse ,ye~ K2SO4. Cr2(SO4)3. 24H2O 
 ¼3½ Qsfjd ,ye~ K2SO4. Fe2(SO4)3. 24H2O  ¼4½ veksfu;k ,ye~ (NH4)2SO4. Al2(SO4)3. 24H2O 
 ,ye~ f}d yo.k gSa ftUgs tc ty es ?kksyk tkrk gSa rks /kkrq vk;u ¼vFkok veksfu;k vk;u½ rFkk lYQsV vk;u curs gSA 
    fojpu %fojpu %fojpu %fojpu %    

,ye~ dk 1 : 1 eksy vuqikr es M2SO4, M2(SO4)3 dsk xfyr djds izkIr ifj.kkeh nzO;eku dks ty es foy; fd;k tkrk gSa 
rFkk b izdkj izkIr foy;u ls ,ye~ dks fdzLVyhdr̀ fd;k tkrk gSA 

    
    mi;ksx %mi;ksx %mi;ksx %mi;ksx %    
1- jatd m|ksx es ca/kd ds :i es] QzSfczd ¼diMs@/kkxas½ ftUgs jaftr fd;k tkrk gSa dks ,ye~ ds foy;u es fHkxks;k tkrk gSA 

rFkk Hkki ds lkFk xeZ fd;k tkrk gSA /kkxksa ij [Al(H2O)6]
3+ dks ty vi?kVu ls izkIr Al(OH)3 fu{ksfir gks tkrk gSA 

rFkk fQj jatd Al(OH)3 ij vo’kksf"kr gks tkrk gSa  
2- ty “kqf)dj.k ds fy, dhVk.kquk’kd ds :i essa   
3- ty es dksykbMy v’kqf);ksa dks vo{ksfir djus ds fy, LdUnjh ds :i esaaa  
    oxZoxZoxZoxZ 14    ds rRo % dkcZu ifjokj ds rRo % dkcZu ifjokj ds rRo % dkcZu ifjokj ds rRo % dkcZu ifjokj     

dkcZu (C), flfydu (Si), tesZfu;e (Ge), fVu (Sn) rFkk ysM (Pb) lewg 14 ds rRo gSA izkdf̀rd :i ls dkcZu ds nks 
LFkk;h leLFkkf;d 12

C rFkk 13
C feyrs gSA blds vfrfjDr ,d vU; leLFkkfud 14

C Hkh mifLFkr jgrk gSA ;g ,d 
jsfM;ks,sfDVo leLFkkfud gSA ftldh v/kkZ;q 5770 o"kZ gSA bldk mi;ksx jsfM;ksa dkcZu vadu ( Radio Carbon Datting)   
esa gksrk gSA flfydu Hkw&iiZVh es ckgqY;rk ls ik;k tkus okyk ¼ 27.7%Hkkj esa ½ f}rh; rRo gSA ;g izdf̀r es flfydk rFkk 
flfydsV ds :i esa mifLFkr jgrk gSA ;g flfydu] fljsfed] dkWp rFkk lhesUV dk egRoiw.kZ ?kVd gSa tesZfu;e vfr lw{e 
ek=k es mifLFkr jgrk gSA eq[;r % fVu LVksu ¼dsflVsjkbV½] SnO2 fVu ls rFkk xSysuk (PbS) v;Ld ls ysM izkIr fd;k 
tkrk gSA tesZfu;e rFkk flfydkWu d “kq)re voLFkk dk mi;ksx VªkaftLVj rFkk v/kZpkyd ;qfDr (Semi Conductor 

Device) cukus es agksrk gSA 
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 bysDVªkWfud foU;kl bysDVªkWfud foU;kl bysDVªkWfud foU;kl bysDVªkWfud foU;kl     
 lewg 14 ds rRoksa dk la;kstdrk dks’k bysDVªkWfud foU;kl ns

2
np

2  gksrk gSA 
  
 lgl;ksatd f=T;k lgl;ksatd f=T;k lgl;ksatd f=T;k lgl;ksatd f=T;k     

dkcZu ls flfydu dh lgla;kstdrk f=T;k es amYys[kuh; o`f) rc gksrh gSA tc Si ls Pb rd lagl;kstd f=T;k es 
vkf’kad of̀) gksrh gSaA d-rFkk f-d{kdksa ads iw.kZifjr gksus ds dkj.k ,slk gksrk gSA 

 
 vk;uu ,YFksYih vk;uu ,YFksYih vk;uu ,YFksYih vk;uu ,YFksYih     
 lewg &14 ds rRoksa dh izFke vk;u ,FkSYih ds eku lewg &13 ds laxr rRoksa dh vis{kk vf/kd gksrs gSA 

;gkW ij Hkh vkUrfjd dksj bysDVªkWuks dk izHkko ifjyf{kr gksrk gSA lkekU;rk lewg es auhps tkus ij vk;uu ,FkSYih ?kVrh gSA   

Si ls Ge, Ge ls Sn rd ∆iH  avYi U;wurk ,oa  Sn ls Pb rd ∆iH esa vYiof̀)] e/;orhZ d rFkk f  rFkk bysDVªkWuks ads 
nqcZy ifjj{k.k izHkko ,oa ijek.kq ds c<s vkdkj dk ifj.kke gSA 

 
 fo|qr _.kkRedrk fo|qr _.kkRedrk fo|qr _.kkRedrk fo|qr _.kkRedrk     

NksVs vkdkj ds dkj.k lewg &14 ds rRoks adh fo|qr _.kkRedrk dk eku lewg &13 ds laxr rRoksa dh fo|qr _.kkRed ds 
eku ls FkksMk lk vf/kd gksrk gSA Si ls Pb rd rRoksa dh fo|qr _.kkRedek dk eku yxHkx leku gksrk gSA vius oxZ esa 
vU; rRoks adh rqyuk es adkcZu dh fo|qr _.kkRedrk mPp gksrh gSa ifj.kke Lo:i ;g bysDVªkWu xzg.k dj ldrk gSa rFkk 
,lhVhykbM C2

2- rFkk esFksukbM esa C-4 _.kk;u dk fuekZ.k djrk gSA 
  
 HkkSfrd xq.k/keZ HkkSfrd xq.k/keZ HkkSfrd xq.k/keZ HkkSfrd xq.k/keZ     

lewg -14 ds lHkh rRo Bksl gsA dkcZu flfydu v/kkrq vkSj teZsfu;e mi/kkrq gSA tcfd fVu rFkk ysM de xyukad okyh 
eqyk;e /kkrq gSA lewg -14 ds rRoks axyukad ,oa DoFkukad lewg -13 ds rRoksa dsa xyukad ,oa DoFkukad dh rqyuk es vf/kd 
gksrs gSA 

 
ijek.oh; vkSj HkkSfrd xq.kijek.oh; vkSj HkkSfrd xq.kijek.oh; vkSj HkkSfrd xq.kijek.oh; vkSj HkkSfrd xq.k    

RRRRRoRoRoRo        C Si Ga Sn Pb 

ijek.kq Øekadijek.kq Øekadijek.kq Øekadijek.kq Øekad        6 14 32 50 82 

ijek.kq nzO;ekuijek.kq nzO;ekuijek.kq nzO;ekuijek.kq nzO;eku        12.01 28.09 72.60 118.71 207.2 

bySDVªkWfud 
vfHkfoU;kl 

    [He] 2s2 2p2 [Ne] 3s2 3p2 [Ar] 3d10 4s24p2 [Kr] 4d10 5s2 5p2 [Xe] 4f14 5d10 6s2sp2 

Lgla;kstu f=T;k / 

pm 
    77 118 122 140 146 

vk;fud f=T;k vk;fud f=T;k vk;fud f=T;k vk;fud f=T;k M
3+

 / 

pm    
    - 40 53 69 78 

vk;uu ,UFkSYih / (KJ 

moI
-1

) 
I 1086 786 761 708 715 

II 2352 1577 1537 11411 1450 

III 4620 3228 3300 2942 3081 

fo|qr_.kkRedrk     2.5 1.8 1.8 1.8 1.9 

xyukad xyukad xyukad xyukad /k     4373 1693 1218 505 600 

DoFkukadDoFkukadDoFkukadDoFkukad /k     - 3550 3123 2896 2024 

    
    jklk;fud xq.k/kejklk;fud xq.k/kejklk;fud xq.k/kejklk;fud xq.k/keZ 
    vkWDlhdj.k voLFkk rFkk jklk;fud vfHkfdz;kvkWDlhdj.k voLFkk rFkk jklk;fud vfHkfdz;kvkWDlhdj.k voLFkk rFkk jklk;fud vfHkfdz;kvkWDlhdj.k voLFkk rFkk jklk;fud vfHkfdz;k’’’’khyrk dh izof̀Ùk khyrk dh izof̀Ùk khyrk dh izof̀Ùk khyrk dh izof̀Ùk     

lewg -14 ds rRoks ds ckãre dks’k esa pkj bysDVªkWu gksrs gSA bu rRoksa }kjk lkekU;r% +4 rFkk  +2 vkWDlhdj.k voLFkk 
n’kkZ;h tkrh gSA dkcZu _.kkRed vkWDlhdj.k voLFkk Hkh iznf’kZr djrk gSA pwfd izFke pkj vk;uu ,FkSYih dk ;ksx vfr 
mPp gksrk gSA vr% +4 vkWDlhdj.k voLFkk es avf/kdrj ;kSfxd lgl;kstd izdf̀r ds gksrs gSA bl lewg ds xq:rj rRoks aesa 
Ge < Sn < Pb Øe esa +2 vkWDlhdj.k voLFkk iznf’kZr djus dh izof̀r c<rh tkrh gSA lgla;kstd dks’k esa ns

2
 bysDVªkWu ds 

ca/ku esa Hkkx ugh ysus ds dkj.k ;g gksrk gSA bu nks vkWDlhdj.k voLFkkvksa dk lkisf{kd LFkkf;Ro oxZ es ifjorZu gksrk gSA 
;|fi dkcZu viuh lgla;kstdrk +4 dh ls vf/kd iznf’kZr ugh dj ldrk gSa ijUrq lewg ds vU; rRo ,slk djrs gSA ;g 
mu rRoksa esa   d{kdks adh mifLFkfr ds dkj.k gksrk gSA ;gh dkj.k gS fd ,sls rRoksa ds gSykbM ty vi?kVu ds mijkUr 
nkrk Lih’kht (Donar Species) ls bysDVªkWu xzg.k djds ladqy cukrs gSAmnkgj.kkFkZ dqN Lih’kht [ tSls – SiF4

2-
, 

(GCI6)
2-

, ¼ Sn(OH6)
2+

)] ,slh gksrh gSaA tks fd lgla;ksth ladqy vk;u ds :i esa vfLrRo j[krh gSA 
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¼¼¼¼i½ ½ ½ ½     vkWDlhtu ds izfr vfHkfdz;kvkWDlhtu ds izfr vfHkfdz;kvkWDlhtu ds izfr vfHkfdz;kvkWDlhtu ds izfr vfHkfdz;k’’’’khyrk khyrk khyrk khyrk     

bl lewg ds lHkh lnL; vkWDlhtu dh mifLFkfr es xje fd, tkus ij vkWDlkbM cukrs gSA ;s eq[;r% nks izdkj ds gksrs gSA 
eksuksvkWDlkbM rFkk MkbZvkWDlkbM A buds lw= Øe’k % MO rFkk MO2 gSA  SiO dk vfLrRo dsoy mPp rki ij gksrk gSA 
mPp vkWDlhdj.k voLFkk okys vkWDlkbM fuEu vkWDlhdj.k voLFkk okys vkWDlkbM dh rqyuk es avEyh; izdf̀r ds gksrs gSA 
MkbvkWDlkbM ¼ tSls – CO2, SiO2 rFkk GeO2½ vEyh; gSA tcfd SnO2 rFkk PbO2 mHk;/kehZ izdf̀r ds gksrs gSA 
eksuksvkWDlkbM esa CO mnklhu rFkk GeO vEyh; gSa tcfd SnO rFkk PbO mHk;/kehZ gSA 

    
¼¼¼¼ii½½½½    ty ds izfr fdz;k’ty ds izfr fdz;k’ty ds izfr fdz;k’ty ds izfr fdz;k’khyrk khyrk khyrk khyrk     

dkcZu] flfydu rFkk tesZfu;e ty ds }kjk izHkkfor ugh gksrs gSA fVu] Hkki (steam) dks fo;ksftr dj MkbvkWDlkbM cukrk 
gSA rFkk MkbZgkbMªkstu xSl nsrk gSA ysM ty ls vizHkkfor jgrk gSA ,slk vkWDlkbM dh j{k.k ijr cukus ds dkj.k gksrk gSA  
 

¼¼¼¼iii½ ½ ½ ½     gSykstu ds izfr vfHkfdz;k’gSykstu ds izfr vfHkfdz;k’gSykstu ds izfr vfHkfdz;k’gSykstu ds izfr vfHkfdz;k’khyrk khyrk khyrk khyrk     
lewg 14 ds rRo MX2 rFkk MX4 [ X = F, Cl, Br , I] izdkj ds gSykbM cukrs gSA dkcZu ds vfrfjDr vU; lHkh lnL; 
mi;qDr ifjfLFkfr;ksa esa gSykstu ls fdz;k djds lh/ks gSykbM cukrs gSA vf/kadka’k MX4 lgl;ksatd izdf̀r ds gksrs gSA bu 
gSyksbMksa esa dsUnzh; ijek.kq sp

3 ladfjr voLFkk es arFkk v.kq prq’Qydh; vkdf̀r es agksrk gSA SnF4 rFkk PbF4 viokn gSaA  ;s 
vk;fud izdf̀r ds gksrs gSA PbI4 dk vfLrRo ugh gSA D;ksfd Pb-I ca/k ¼tks izkjEHk es curk gSA½ bruh ÅtkZ mRiUu ugh dj 
ikrk gSA fd blls 6s2 bysDVªkWu dk fo;qXeu gks lds rFkk ,d bysDVªkWu ds mPp d{kd esa mÙkstu ls ysM ds fy, pkj 
vk;qfXer bysDVªkWu izkIr gks ldsA bl lewg ds Ge ls  Pb rd mPprj lnL; MX2 izdkj ds gSykbM cukus dh Hkh izof̀r 
j[krs gSA oxZ esa uhps tkus ij MkbZgSykbM ds LFkkf;Ro esa of̀) gksrh gSa jklk;fud ,oa Å’eh; LFkkf;Ro ds vk/kkj ij GeX2 
dh rqyuk GeX4 vf/kd LFkk;h gS tcfd PbX4 dh rqyuk esa PbX2 vf/kd LFkk;h gksrk gSA CCl4 ds vfrfjDr vU; lHkh 
VsVªkgsykbM vklkuh ls ty vi?kfVr gks tkrs gSa D;ksfd dsUnzh; ijek.kq ty ds vkWDlhtu ijek.kq ls d-d{kd es a,dkdh 
bysDVªkWu ;qXe xzg.k dj ldrs gSA 

        
dkcZu dh egRoiw.kZ izof̀Ùk;kW ,oa vdkcZu dh egRoiw.kZ izof̀Ùk;kW ,oa vdkcZu dh egRoiw.kZ izof̀Ùk;kW ,oa vdkcZu dh egRoiw.kZ izof̀Ùk;kW ,oa vlkekU; O;ogkjlkekU; O;ogkjlkekU; O;ogkjlkekU; O;ogkj    
vU; lewgksa ds izFke lnL;ksa dh Hkkfr bl lewg dk izFke lnL; dkcZu vius lewg ds vU; lnL;ksa ls fHkUu O;ogkj iznf”kZr 
djrk gSa blds NksVs vkdkj] mPp fo|qr _.kkRedrk] mPp vk;u ,FkSYih rFkk d-d{kdks adh vuqiyC/krk ds dkj.k ,slk gksrk 
gSA  
vr% ;g vius pkjks vkssj dsoy pkj bysDVªkWu ;qXe gh lek;ksftr (accommodate) dj ldrk gSA ;gh dkj.k gSa fd bldh 
la;kstdrk pkj gksrh gSA tcfd vU; lnL; d-d{kdksa dh miyC/krk ds dkj.k viuh la;kstdrk esa of̀) dj ysrs gSA dkcZu 
esa Loa; ls vFkok NksVs vkdkj ,oa mPp fo|qr +_.kkRedrk okys vU; ijek.kq ls pπ – pπ cgqca/k cukus dh vkf}rh; {kerk ( 

unique ability) gksrh gSaA C≡C, C=O, C=S, C≡N vkfn blds dqN mnkgj.k gsA bl lewg ds mPprj lnL; pπ – pπ 
ca/k ugh cukrs gSA D;ksfd cMs rFkk folfjr (diffused) ijek.oh; d{kd gksus ds dkj.k bues AlzHkkoh vfrO;kiu ugh gksrk 
gSA 
    
Jà[kyu %Jà[kyu %Jà[kyu %Jà[kyu % dkcZu esa vU; ijek.kqvksa ds lkFk lagl;kstd ca/k }kjk tqMdj yEch Jà[kyk ;k oy; cukus d izof̀r gksrh gS abl 
izof̀r dsk Jà[kyuJà[kyuJà[kyuJà[kyu (catenation) dgrs gSaA C – C ca/k vf/kd etcwr gksus ds dkj.k ;g gksrk gSA oxZ es aÅij ls uhps tkus 
ij c<+rk gqvk vkdkj rFkk ?kVrh gqbZ fo|qr _.kkRedrk ds dkj.k Jà[kyu dh izof̀r ?kVrh tkrh gSA bls ca/k ,aFkSYih eku 
ls Li’Vr% le>k tk ldrk gSA lewg 14 esa Jà[kyu dk dze C > > Sio > Ge  Sn gksrk gSA ysM Jà[kyu ugh n’kkZrk gSa 
Jà[kyu izof̀r rFkk pπ – pπ cukus ds dkj.k dkcZu vij:i n’kkZrk gSSA 

                cU/k cU/k cU/k cU/k     cU/k ÅtkZ cU/k ÅtkZ cU/k ÅtkZ cU/k ÅtkZ (KJ moI
-1
)    

                        C – C 348 

                       Ge – Ge  260 

                       Sn – Sn  24 ¼dsoy f}yd cukrk gSA½¼dsoy f}yd cukrk gSA½¼dsoy f}yd cukrk gSA½¼dsoy f}yd cukrk gSA½        
    dkcZu ds vij:i %dkcZu ds vij:i %dkcZu ds vij:i %dkcZu ds vij:i %    

dkcZu ds fdzLVyh; vkSj vfdzLVyh; nksuks gh vij:i gskrs gSA ghjk rFkk xzsQkbV dkcZu ds nks izeq[k fdzLVyh; :i gSA ,p- 
MCY;w- dkzsVks] bZ] LeSys rFkk vkj- ,Q- dyZ ( H.W, Kroto, E. SmAlley and R.F. Curl) us lu~ 1985 es dkcZu ds ,d 
vU; :i Qqyjhu dh [kkst dh A bl [kkst ds dkj.k bUgs lu~ 1996 es aukscsy iqjLdkj iznku fd;k x;k A 
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ghjk %ghjk %ghjk %ghjk %    
ghjk esa fdzLVyh; tkyd gksrk gSa bles AlzR;sd ijek.kq sp

3 ladfjr gksrk gSA rFkk prq’Qydh; T;kkfefr; ls vU; pkj 
dkcZu ijek.kqvksa ls tqMk jgrk gSA bles adkcZu &dkcZu ca/k yackbZ 154 pm gksrh gSA dkcZu ijek.kq fnd~ (space) esa Í<+ 
f=foeh; tkyd ( rigid three dimensionAl network) dk fuekZ.k djrs gSA bl lajpuk ¼fp=½ es AlEiw.kZ tkyd esa 
fn’kkRed lgla;kstd ca/k mifLFkr jgrs gSA bl izdkj foLrr̀ lagla;kstd ca/k mifLFkr jgrs gSA bl izdkj foLr`r 
lgla;kstd aca/k mifLFkr jgrs gSA bl izdkj foLrr̀ lgla;kstd ca/ku dks rksMuk dfBu dk;Z gksrk gSa vr% ghjk iF̀oh ij 
ik;k tkus okyk lokZf/kd dBksj inkFkZ gSa bldk mi;ksx /kkj rst djus ds fy, vi?k’kZd (abrasive) ds :i esa :ink 
(Dies) cukus esa rFkk fo|qr izdk’k ySEi esa VaxLVu rUrq (filament) cukus es gksrk gSA 

 xzsQkbV %xzsQkbV %xzsQkbV %xzsQkbV %    
xzsQkbV dh ijrh; lajpuk (layered structure) gksrh gSA ;s ijrs okUMjoky cy }kjk tqMh jgrh gSA nks ijrks ds e/; nwjh 
340 pm gksrh gSA izR;sd ijr esa dkcZu ijek.kq ‘kV~dks.kh; oy; (HexagonAl rings) ds :i es aO;ofLFkr gksrs gSA ftlesa 
C – C  ca/k yackbZ 141.5 pm gksrh gSaA kV~dks.kh; oy; esa izR;sd dkcZu ijek.kq (sp2) ladfjr gksrk gSa izR;sd dkcZu ijek.kq 
rhu fudVorhZ dkcZu ijek.kqvks ls rhu flXek ca/k curk gSA bldk pkSFkk bysDVªkWu π ca/k cukrk gSA lEiw.kZ ijr esa bysDVªkWu 
foLFkkuhdr̀ gksrs gSA bysDVªkWu xfr”khy gksrs gSA vr% xzsQkbV fo|qr dk lqpkyd gksrks gSA xzsQkbV dks ijrksa ds ry esa 
vklkuh ls rksMk tk ldrk gSA ;gh dkj.k gSA fd xzsaQkbV eqyk;e (soft) rFkk fpduk (slippery) gksrk gSA mPp rki ij 
ftu e’khuksa es arsy dk iz;ksx Lusgd (Lubricant) ds :i esa ugh gks ldrk gSA muesa xzsQkbV “kq’d Lusgd dk dk;Z djrk 
gSA 

Œ  izkdf̀rd xzsQkbV] ekbdk DokVZt rFkk flfydsVl ds feJ.k ds :i esa ik;k tkrk gSA tks fd 10-60% rd dkcZu j[krs gSA 
bldk “kqf)dj.k fuokZr esa HCI rFkk HF ds lkFk xeZ djds] SiF4 ds :i esa vR;ar lw{eek=k es amifLFkr flfydkWu dks 
iF̀kd djus ds fy, fd;k tkrk gSA 

  3C + SiO2 →∆ SiC + 2CO  → °C2500
 C¼xzsQkbV½ + Si¼xSl½  

 QqyjhUlQqyjhUlQqyjhUlQqyjhUl (fulerene)    %%%%    
ghfy;e] vkxZu vkfn vfdz; xSlksa dh mifLFkfr esa ty xzsQkbV dks fo|qr vkdZ (electric arc) esa xje fd;k tkrk gSA rc 
Qqyjhu dk fuekZ.k gksrk gSa Qqyjhu dkcZu dk “kq)re :i gS D;ksfd Qqyjhu esa fdlh izdkj dk >wyrk ca/k (dangling 

bonds) ugh gksrk gSA Qqyjhu dh lajpuk fiatjkuqek gksrh gSA (C60) v.kq dh vkdf̀r lkWdj ckWy ds leku gksrh gSA bls 
cd~feULVj QqyjhuQqyjhuQqyjhuQqyjhu    (Buckminster fulerene) dgrs gSA 
blesa N% lnL;h; chl oy; rFkk ikWp lnL;h; ckjg oy; gksrh gsS ,d N% lnL;h; oy; N% vFkok ikWp lnL;h; oy; 
ds lkFk laxfyr jgrh gSA tcfd ikWp lnL;h; oy; dsoy N% lnL;h; oy; ds lkFk laxfyr voLFkk esa jgrh gSA lHk 
dkcZu ijek.kq leku gksrs gSA rFkk ladfjr gksrs gSA izR;sd dkcZu ijek.kq vU; rhu dkcZu ijek.kqvksa ds lkFk rhu vkac/k 
cukrk gSA “ks’k cpk bysDVªkWu izR;sd dkcZu ij vk.kfod d{kdksa esa foLFkfirdr̀ jgrk gSA tks v.kq dks ,sjkseSfVd xq.k iznku 
djrk gSA bl xsnauqek v.kq esa 60 mnxz (vertices) gksrs gS AlzR;sd mnxz ,d dkcZu ijek.kq gksrs gSA bl ij nksuksa ,dy rFkk 
f}ca/k gksrs gSA ftldh C – C  dh yackbZ dze”k% 143.5 pm  rFkk 138.3 pm gksrh gSA xksykdkj Qqyjhu dks cdh ckWy    
Hkh dgrs gSA ok;q dh lhfer ek=k es agkbMªksdkcZu dks tykus ij dkcZu CySd izkIr gksrk gSA 

Œ  ,d egRoiw.kZ rF; ;g gSA fd Å’ekxfrdh :i ls dkcZu dk lokZf/kd LFkk;h vij:i xzsQkbV gS vr% xzasQkbV ds ∆fH
(-)   

dks “kwU; ekuk tkrk gSa ghjk rFkk Qqyjhu ds ∆fH
(-)  ds eku dze’k% 1.90 rFkk 38.1 KJ moI

-1 gksrs gSA 
Œ  ghjk] gSykstuks ds izfr vfdz;’khy gsA ijUrq xza sQkbV 500

o
C ij F2 ds lkFk vfHkdr̀ gksdj vUrj fdysV ;kSfxd vFkok 

xzsQkbV ¶yksjkbM (CF)n cukrk gSA 

   xzsQkbV
.atms6000050000

C1600

−
° → la’ysf"kr ghjk 

Œ ghjk] lkUnz vEykss ds izfrHkh vfHkfdz;k’khy gSA ijUrq xzasQkbV] esayhVhd vEy (Mellitic acid) es ifjofrZr gks tkrk gSA bls 
csUthu gSDlkdkczksDlkfyd vEy Hkh dgk tkrk gSA xeZ lkUnz HNO3 ds lkFk rFkk xeZ lkUnz HF/HNO3 ds lkFk xzsQkbV 
vkWDlkbM curk gSA 

                                                                  
 
 
 
 
 
 
Œ  Si, Ge rFkk Sn Hkh ghjs tSlh lajpuk j[krs gSA Ge nzo izlkfjr gksrk gSA tc ;g Bksl es AlfjofrZr gksrk gSA ;g Ga, Ge    

rFkk Bi dk fof’k"V xq.k gSaA 



Download FREE Study Package from www.TekoClasses.com & Learn on Video 
www.MathsBySuhag.com Phone : 0 903 903 7779, 98930 58881        Page 15 

 
 
Œ α-Sn                    β-Sn 
 xzs& fVu  lQsn fVu  
 ¼ghjs tSlh lajpuk½   ¼/kkfRod½ 
 vEykss ds izfr fdz;kvEykss ds izfr fdz;kvEykss ds izfr fdz;kvEykss ds izfr fdz;k’’’’khyrk %khyrk %khyrk %khyrk %    

C, Sl, Ge ruq vEy }kjk vizHkkfor jgrs gSA ijUrq  Sn, ruq HNO3 es foy; gksrk gSA rFkk Sn(NO3)2 cukrk gSA Pb, ruq 
HCl esa /khjs&/khjs foy; gksdj PbCl2 cukrk gSA rFkk ruq HNO3 es arhozrk ls foy; gksdj Pb(NO3)2 rFkk ukbVªkstu ds 
vkWDlkbM cukrk gSA 

 Si, xeZ lkUnz HF/HNO3 }kjk vkWDlhdr̀ gksrk gS rFkk ¶yksjhuhdj.k n’kkZrk gSA 
Sn, cgqr ls lkUnz vEyksa esa ?kqyu’khy gSA Pb, lkUnz HCl esa foy;u ugh gksrk gSA D;ksfd bldh lrg ij fufeZr PbCl2 
dh ijr tek gks tkrh gSa A 

 {kkj ds izfr fdz;k{kkj ds izfr fdz;k{kkj ds izfr fdz;k{kkj ds izfr fdz;k’’’’khyrk %khyrk %khyrk %khyrk %    
dkcZu {kkjksa ds }kjk vizHkkfor jgrk gSA Si,NaOH ds B.Ms tyh; foy;u ls /khjs /khjs es vfHkfdz;k djrk gSA rFkk xeZ 
NaOH foy;u ls rhozrk ls vfHkfdz;k djds flfydsV [SiO4]

4-
 dk foy;u nssrk gSA  Sn rFkk Pb mHk;/kehZ gSA ;g B.Ms 

{kkj foy;u es a/khjs& /khjs rFkk xeZ NaOH foy;u es arsth ls LVsusV Na2[Sn(OH)6] rFkk IyEcsV Na2[Pb(OH)6] cukrs 
gSA 

    dkcZu ds mi;ksx %dkcZu ds mi;ksx %dkcZu ds mi;ksx %dkcZu ds mi;ksx %    
IykfLVd inkFkZ es avUr LFkfir xaza sQkbV rUrq mPp lkeF;Z okyh gYdh oLrq,W cukrs gSA bu oLrqvksa dk mi;ksx eNyh idMus 
dh NM+ (fishing rods), Vsfud jSdsV  ok;q;ku rFkk Mksxh (canoes) cukus es gksrk gSA fo|qr dk vPNk izpkyd gksus ds 
dkj.k xzsQkbV dk mi;ksx cSVjh ds bysDVªksM cukus esa rFkk vkS|ksfxd fo|qr vi?kVu esa gksrk gSA xzsQkbV }kjk fufeZr 
dzwflfcy ruq vEyks rFkk {kkjks ds izfr vfdz; gksrh gSa vR;f/kd laj/k lfdz; pkjdksy dk mi;ksx tgjhyh xSlks dsk 
vf/k’kksf’kr djus es agksrk gSA bldk mi;ksx ty Nfu= (water-filter) esa dkcZfud v’kqf);ks dks nwj djus rFkk okrkuqdwyu 
es xa/k dks fu;f=ar djus es agksrk gSA dkcZu L;kg (carbon black) dk mi;ksx d`’.kjatd cukus es arFkk Lopkfyr okguksa ds 
Vk;j esa iwjd ds :i esa vkSj dksd dk mi;ksx eq[;r% /kkrqdeZ esa vipk;d ds :i esa vkSj dksd dk mi;ksx eq[;r% /kkrqdeZ 
es avipk;d ds :i esa rFkk bZ/ku ds :i esa gksrk gS A ghjk ,d ewY;oku iRFkj gSA ftldk mi;ksx vkHkw’k.kksa es agksrk gSaA 
¼bls dSjsVS = 200 mg½ es ekik tkrk gSA 

 
 dkcZu ds vkWDlkbM %dkcZu ds vkWDlkbM %dkcZu ds vkWDlkbM %dkcZu ds vkWDlkbM %    
    dkcZu eksuksvkWWDlkbaMdkcZu eksuksvkWWDlkbaMdkcZu eksuksvkWWDlkbaMdkcZu eksuksvkWWDlkbaM (CO) %%%%    
    fojpu %fojpu %fojpu %fojpu %    
(i) tc dkcZu vFkok dkcZfud inkFkksZ dks ok;q vFkok vkWDlhtu }kjk vkWDlhdr̀ fd;k tkrk gSA rc ;g CO2 ds lkFk curk gSA 

bls rc Hkh cuk;k tk ldrk gSA tc CO2 dks yky&rÌr dkcZu ds }kjk vipf;r fd;k tkrk gSa ;g vfHkfdz;k /kkrq 
fu’d’kZ.k esa egRoiw.kZ gSA 

  C(s) + CO2(g) →2CO(g)  

(ii) bldksa iz;ksx’kkyk esa lkfUnzr lY¶;wfjd vEy ds lkFk esFksuksbd vEy ds futZyhdj.k }kjk cuk;k tkrk gSA 

  HCOOH ¼nzo½ 
4

SO
2

H

K373

lkUnz
 → CO(g) + H2O 

(iii) ;fn vkWDlkbM vEy dks leku rjhds ls futZyhdr̀ fd;k tkr gks rks CO2 Hkh curh gSA 

  H2C2O4
O

2
H

,
4

SO
2

H

−

∆
 →

lkUnz
 CO + CO2 

(iv) vkS|ksfxd iSekus ij] bls xeZ dksd ij] Hkki dks izokfgr djk dj cuk;k tkrk gSA bl izdkj mRiUu CO rFkk H2 dk feaJ.k 
ty xSl vFkok la’ys’k.k xSl dgykrk gSA 

  C (s) + H2O (g)  → − K1273473
CO (g) +  H2 (g) ¼ty xSl½ 

 tc Hkki ds LFkku ij ok;q iz;qDr fd tkrh gSA rc CO rFkk N2 dk feaJ.k izkir gksrk gSA ftls mRiknd xSl dgrs gSA 

  2 C (s) + O2 (g) + 4 N2 (g)  → K1273
 2 CO (g) + 4 N2 (g) ¼mRiknd xSl½ 

ty xSl rFkk mRiknd xSl ,d egRoiw.kZ vkS|ksfxd bZ/ku gS ty xSl rFkk mRiknd xSl esa dkcZu eksuksvkWDlkbM vkxs ngu 
ds nkSjku] Å’ek ds fu’dklu ds lkFk dkcZu MkbZ vkWDlkbM cukrh gSA 

(v) CO2 + H2 →CO + H2O  
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(vi) K4Fe(CN)6 + 6H2SO4 ¼lkUnz½ + 6H2O →∆
 2K2SO4 + FeSO4 + 3(NH4)2SO4 + 6CO 

(vii) HCN + 2H2O →  HCOOH + 2NH3 ¼ H2SO4 ds }kjk vo’kksf"kr gksrh gS ½ 

  HCOOH →∆
H2O + CO 

(viii) tc dkcZu dks vip;u izdze tSls fd QkWLQkbV jkWd ls QkWLQksjl dk cukuk] es Alz;qDr fd;k tkrk gSA rc ;g Hkh mRikn 
ds :i es izkIr gksrk gSA 

    
    xq.k/keZxq.k/keZxq.k/keZxq.k/keZ    %%%%    
(i) dkcZu eksuksvkWDlkbM jaxghu] xa/kghu xSl gS tks ok;q es auhyh Tokyk ds }kj tydj CO2 cukrh gSA ;g ty es vkf’kad 

foy; gS arFkk ;g mnklhu vkWDlkbaM gSa ;g dkQh fo’kkDr rFkk jDr es vkWDlhtu dh vis{kk vklkuh ls gheksXykschu ds 
lkFk la;ksftr gks tkrh gSA ;g jDr esa gheksXykschu ds lkFk ladqy cukrk gSa tks fd vkWDlh gheksXykschu ls vf/kd LFkk;h gSa 
;g yky jDr d.khdkvksa dh lgk;rk ls gheksXykschu dks iwjs “kjhj esa vkWDlhtu dks ogu djus ls jksdrh gSA ;g vkWDlhtu 
dh deh mRiUu djrk gSA blds i’pkr csgks’kh rFkk fQj e`R;q gks ldrh gSA 

  Hb – O2 + CO →  Hb – CO + O2 
lkekU; xSl ekLd xSl ds fo:) fdlh izdkj lajf{kr ugh jg ikrk gSa pwfd ;g lfdz; pkjdksy ij vklkuh ls vo”kksf’kr 
ugh gks ikrk gS ok;q dh mifLFkfr es aeSXuht (IV) vkWDlkbM rFkk dkWij (II) vkWDlkbM ds feJ.k dks mRiszjdh; :i ls 
bldksa CO2 es avkWDlhdr̀ dj nsrs gSA rFkk bl fefJr mRizsjd dks “okl ysus okys midj.k es ajks/kh ds :i esa [kknkuksa esa 
gksus okys uqdlku ls cpkus okyh Vhe dke es aysrh gSA 

(ii) dkcZu eksuks vkWDlkbM “kkfDr’kkyh vipk;d] rFkk bls vk;ju ,oea fudy ds fu’d’kZ.k es avkS|ksfxd :i ls ykxw fd;k tkrk 
gS A 

 Fe2O3(s) + 3CO(g) → 2Fe(s) + 2CO2(g) :                NiO(s) + CO(g)→  Ni(s) + CO2(g) 

(iii) ;g cgqr lh ldzea.k /kkrqvksa ds lkFk fdz;k djrk gSA rFkk ok’i”khy dkckZsfuy cukrk gSA] fudy dkcksZfuy dk cuuk rFkk 
blds i”pkr~~ cgqr “kq) gq, fudy izkIr djus ds fy, eksM izdze ds vk/kkj ij bls fo;ksftr fd;k tkrk gSA 

  Ni(s) + 4CO(g)  → °C28
 Ni(CO)4 ¼nzo½  → °C180

Ni(s) + 4CO(g) 

(iv) bl laca/k es avkWDlhtu ds lkFk fdz;k djus ds fy, dkcZu eksuksa vkWDlkbM dh lYQj ds lkFk fdz;k djkdj dkckZsfuy 
lYQkbM nsrh gSA rFkk izdkj dh mifLFkfr es aDyksjhu ls fdz;k djkdj dkckZsfuy DyksjkbM ¼QkWLQhu½ nsrh gSA tks fd 
ikWfy;wjsFksu >kx nsus okys IykfLVd ds mRiknu es Alz;qDr gksrh gSA QkWLQhu ,d fo’kkDr xSl gSA 

  CO(g) + S(s) → COS(s) ¼dkcksZfuy lYQkbM½ (   CO(g) + Cl2(g) → COCl2(g) ¼dkcksZfuy lYQkbM½  
(v) ;|fi dkcZu eksuks vkWDlkbM okLrfod vEy ,ugkbMªkbaM ugh gSA pwfd ;g vEy cukus ds fy, ty ds lkFk fdz;k ugh 

djrk gS ;g xfyr lksfM;e gkbMªkWDlkbM ds lkFk fdz;k dj lksfM;e esFksuks,V nsrk gSA 

  NaOH(liq) + CO(g)→  HCOONa(s)  → HCldil.
HCOOH(aq) 

(vi) ftad vkWDlkbM vFkok dzksfe;e (III) vkWDlkbM mRizsjd dh mifLFkfr es rFkk nkx ds vUrxZr H2 ds lkFk fdz;k dj esFkSuky 
nsrk gSA ;g vfHkfdz;k vkS|ksfxd :i ls egRoiw.kZ gSA 

  CO(g) + 2H2(g) →  CH3OH(liq) 

(vii) CO2 dks vklkuh ls dkWij (I) DyksjkbM ds veksuhdr̀ foy;u }kjk CuCI●CO●2H2O nsrk gSA ;g flYoj ukbVªsV ds 
,d veksfudr̀ foy;u dks flYoj ¼dkyk½ esa vipf;r dj nsrk gSA rFkk vU; xSlh; vipk;d dh vuqmfiLFkfr esa] ;g xSl 
ds ijh{k.k ds fy;s iz;qDr dh tkrh gSA bls vk;ksfMu isUVk vkWDlkbM dh vfHkfdz;k }kjk fu/kkZfjr fd;k tk ldrk gSA 
vk;ksfMu] tks fd ek=kRed :i ls mRikfnr gksrh gSA dsk ekud lksfM;e Fkk;kslYQsV foy;u ds lkFk vuqekfir fd;k tk 
ldrk gSA 

   

  5CO(g) + I2O5(s) →  l2(s) + 5CO2(g) 

(viii) ;g PbCI2 ds tyh; foy;u dks /kkfRod Pd es avipf;r djrh gSA 
        

dkcZu MkdkcZu MkdkcZu MkdkcZu MkbZvkWDlkbZMbZvkWDlkbZMbZvkWDlkbZMbZvkWDlkbZM (CO2)    %%%%    
        

fojpu %fojpu %fojpu %fojpu %    
(i) iz;ksx’kkyk es abldks ekcZy fpi~ ij ruq gkbMªksDyksfjd vEy ij vFkok dh fdz;k }kjk vklkuh ls cuk;k tk ldrk gSa  
  CO3

2-(aq) + 2H+(aq)→CO2(g) + H2O(ℓ) 

(ii) vkS|ksfxd :i ls fcuk pwuk cukus es rFkk fd.ou izdze es bls ;g lg mRikn ds :i es acuk;k tkrk gSA 
 CaCO3(s) →CaO(s) + CO2(g) ; C6H12O6 (aq) {Xywdskl} →  2C2H5OH(aq) + 2CO2(g) 
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xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
(i) ;g jaxghu] xa/kghu rFkk Hkkjh xSl gSa tks fd lkekU; rki] rFkk nkc ij ty ds vk;ru es a?kqy tkrh gSA lHkh xSlksa ds 

leku ;g ty es lcls vklkuh ls ?kqy tkrh gSA tc nkc c<k;k tkrk gSA rFkk bl fl)kUr dks lksMk ty rFkk cqycqys 
okys nzo dks cukus esa iz;qDr fd;k tkrk gSA 

(ii) CO2 vklkuh ls nzohdr̀ gksrk gSA ¼dkzfrd rki = 31.1
o
C ½ rFkk ,d xSl flys.Mj es ankc ds vUrxZr ;g ,d mi;qZDr 

vfXu”kked gS atc mPp lAlhfMr xSl dk rsth ls izlkj fd;k tkrk gSa rks Bksl dkcZu MkbZvkWdlkbM ¼”kq’d cQZ½ cukrh gSA 
Bksl dkcZu MkbZvkWDlkbM &78

o
C ij m/okZikfrr gksrh gS rFkk fdlh izdkj dk Hkkjh nzo mRiUu ugh gksrk gSA rks ;g 

vklkuh ls mi;qDr fuEu rki mRiUu djrh gSA 
 
(iii) dkcZu MkbZ vkWdlkbM] dkcksZfuy vEy ,ugkbMªkbM vEy gS tks fd ,d nqcZy f}{kkjh; vEy gSa rFkk fuEu izdkj vk;fur 

gksrk gSA  
  H2CO3(aq) + H2O(ℓ)                    HCO3

-
(aq) + H3O

+
(aq) 

  HCO3
-
(aq) + H2O(ℓ)                     CO3

2-
 (aq) + H3O

+
 (aq) 

  H2CO3/HCO3
-
 cQj foy;u jDr dh pH, 7.26 ls 7.42 rd leUo;hr ¼lek;ksftr½ j[kus esa lgk;rk djrk gSA 

ty es abldk foy;u /khjs&/khjs uhys fyVel dks yky es cny nsrk gSA rFkk tc foy;u dks mckyk tkrk gSa rks lHkh CO2  
fu’dkflr gks tkrh gSSA 

(iv) dkcZuMkbZvkWDlkbM vklkuh ls {kkj ds lkFk fdz;k dj dkcksZusV cukrk gSA rFkk ;fn CO2 vkkf/kD; es gS rks gkbMªkstu dkcksZusV 
curk gSA ;g CO2 xSl ds fy, pwus ds ikuh dk ewy ifj{k.k gSA 

  Ca(OH)2(aq) + CO2(g) →CaCO2(s) + H2O(liq) ;   CaCO3(s) + H2O(liq) + CO2(g) →  Ca(HCO3)2(aq) 

 mijksDr vfHkfdz;k] vLFkk;h dBksj ty ds fuekZ.k ds fy, mRrjnk;h gSA 
 
(v) dkcZugkbZvkWDlkbM tks fd lkkekU;r ok;q eas vk;ru ls mifLFkr gksrh gSa izdk”k la”ys’k.k }kjk gVk;h tkrh gSa ;g izdze gjs 

ikniks aes gksrk gSA ftles okrkoj.k  dh   dkcksZgkbMªsV tSls fd Xywdksl esa ifjofrZr gks tkrh gSA lEiw.kZ jklk;fud ifjorZu 
fuEu gSA 

  6 CO2 + 12 H2O 
DyksjkfQy

→hv
C6H12O6 + 6 O2 + 6 H2O 

bl izdze }kjk ikni Loa; ds fy, rFkk lkFk gh izkf.k;ks a rFkk i”kqvksa ds fy, Hkh Hkkstu fuekZ.k djrs gSA ysfdu gky gh ds 
o’kkZs es thok”eh; bZ/ku ds ngu es aof̀) rFkk lhesUV fuekZ.k ds fy, ykbe LVksu ds fo?kVu ds dkj.k okrkoj.k es 
adkcZuMkbZvkWDlkbM dh ek=k es aof̀) gks jgh gSA ;g gfjrxzg izHkko es aof̀) dk dkj.k gSA bl izdkj okrkoj.k ds rkieku es 
aof̀) gksrh gSA tks fd ,d xaHkhj ifj?kVuk gSA  

 
(vi) xSlh; CO2 dk O;kid mi;ksx dkckZsfudr̀ eǹq is; esa gksrk gSA blds Hkkjh rFkk ngu esa vlgk;d gksus ds dkj.k bldk 

mi;ksx vfXu”kked ds :i esa fd;k tkrk gSA CO2 dk mi;ksx dqN ek=k es a;wfj;k fuekZ.k es aHkh fd;k tkrk gSA 
 
    CO2    ds vuqiz;ksx%ds vuqiz;ksx%ds vuqiz;ksx%ds vuqiz;ksx%    

(a) 
32232 2NaHCO   OH  CO  CONa ←  →++

Hot

Cool

 

(b) fxjcksVksy izdze (Girbotol Process) : 

 
3232

150-100

60-30

22222 CO)NH(HOCH     OH  CO  NHCH2HOCH
0

0

 ←  →++
C

C   

    dkcZu lcvkWDlkbMdkcZu lcvkWDlkbMdkcZu lcvkWDlkbMdkcZu lcvkWDlkbM    (C3O2)    % % % %     
;g ,d vfiz; x/k okyh xSl gSa rFkk bls izksisMkbvksbd vEy ¼esysfud vEy½ dks futZyhdr̀ dj cuk;k tk ldrk gSA rFkk 
ftlls ;g QkWLQksjl isUVkvkWDlkbM ds lkFk ,ugkbMªkbM gksrh gSA 

 

  3 CH2(COOH)2 + P4O10 →3C3O2 + 4H3PO4 

 
 tc 0

o
C rd xeZ fd;k tkrk gSa ;g CO2 rFkk C es fo;ksftr gks tkrh gSA 

 

  C3O2(g) →  CO2(g) + 2C(s) 

 v.kq dh lajpuk js[kh; gksrh gSA O=C=C=C=O 



Download FREE Study Package from www.TekoClasses.com & Learn on Video 
www.MathsBySuhag.com Phone : 0 903 903 7779, 98930 58881        Page 18 

    dkcksZusVdkcksZusVdkcksZusVdkcksZusV    (CO3
2-

)    rFkk ckbdkcksZusV rFkk ckbdkcksZusV rFkk ckbdkcksZusV rFkk ckbdkcksZusV (HCO3
-
)    

dkcksZfud vEy ,d f}{kkjh; vEy gS tks nks izdkj ds y{k.k] dkcksZusV ¼lkekU; yo.k½ rFkk ckbdkcksZusV ¼vEyh; yo.k½ nsrk 
gSa tks fd H2CO3 dzfed :i ls H ds foLFkkiu ds dkj.k gksrk gSA 

  H2CO3 + NaOH→NaHCO3 + H2O ;       NaHCO3 + NaOH →Na2CO3 + H2O 

        
fojpu %fojpu %fojpu %fojpu %    

(i) NaOH    ds lkFk % ds lkFk % ds lkFk % ds lkFk % 2NaOH + CO2 →Na2CO3 :      Na2CO3 + H2O + CO2 →  2NaHCO3    

(ii)    vo{ksi.k }kjk %vo{ksi.k }kjk %vo{ksi.k }kjk %vo{ksi.k }kjk %    BaCl2 + Na2CO3 → BaCO3 ↓ + 2NaCl  
 dkckZbM %dkckZbM %dkckZbM %dkckZbM %    

vU; rRoks ads lkFk dkcZu dk f}d~ ;kSfxd dkckZbM dgykrk gSA ¼de fo|qr _.kkRed vFkok leku fo|qr _.kkRed½ bUgs 
rhu Hkkxksa es oxhZdr̀ fd;k tkrk gSA 

 ¼1½ vk;fud  ¼2½ lgla;ksth   ¼3½ vUrjdk”kh ¼vFkok /kkfRod ½ 
 

(i) vk;fud dkckZbM ¼vFkok dkckZbM tSlk yo.k½ %vk;fud dkckZbM ¼vFkok dkckZbM tSlk yo.k½ %vk;fud dkckZbM ¼vFkok dkckZbM tSlk yo.k½ %vk;fud dkckZbM ¼vFkok dkckZbM tSlk yo.k½ % lkekU;r% mPp fo|qr /kukRed rRoksa tSls dh {kkjh; rFkk {kkjh; eǹk /kkrq 
rFkk ,Y;qfefu;e ¼cksjksu viokn gSA½ }kjk cuk;s tkrs gSA buds ty vi?kVu ls izkIr mRikn ds vk/kkj bUgs iqu% rhu izdkjksa 
es afoHkkftr fd;k tkrk gSA 

 (a) esFksukbM % ;g H2O ds lkFk vfHkfdz;k djus ij CH4 nsrh gSA 
   Al4C3 + 12H2O →4Al(OH)3 + 3CH4 ;   Be2C + 4H2O →2Be(OH)2 + CH 

  buds vo;oksa es ;g dkckZbM] C
4-

 vk;u ;qDr gksrh gSA 
 
 (b)    ,flfVykbM %,flfVykbM %,flfVykbM %,flfVykbM % ;g H2O ds lkFk vfHkfdz;k djus ij C2H2 nsrs gSA 
   CaC2 + 2H2O →Ca(OH)2 + C2H2 ;        Al2 (C2)3 + 6H2O →  2Al(OH)3 + 3C2H2 

   SrC2 + 2H2O → Sr(OH)2 + C2H2 

  bl izdkj ds ;kSfxd C2
2- vk;u [: C = C :]

2- ;qDr gksrs gSA  
 

 (c)  ,fyykbM~l %,fyykbM~l %,fyykbM~l %,fyykbM~l % ;g H2O ds lkFk vfHkfdz;k djus ij 1-izksikbu nsrh gSA 
   Mg2C3 + 4H2O →2Mg (OH)2 + CH3 – C = CH 

  bl izdkj ds ;kSfxd C3
4-

 [ : C = C = C : ]
4-

 vk;u nsrs gS 
 

(ii) lgla;ksth dkckZbM %lgla;ksth dkckZbM %lgla;ksth dkckZbM %lgla;ksth dkckZbM % 
CH4, CO2, CS2 tSls ;kSfxd dks lagla;ksth dkckZbM ekuk tkrk gSa blds vykok dqN SiC rFkk B4C tSls cMs ;kSfxd Hkh 
lgAl;ksth dkckZbM ds mnkgj.k gSA 

 

(iii) vUrjdkvUrjdkvUrjdkvUrjdk’’’’kh vFkok /kkfRod dkckZbM %kh vFkok /kkfRod dkckZbM %kh vFkok /kkfRod dkckZbM %kh vFkok /kkfRod dkckZbM % 
bl izdkj ds dkckZbM ladze.k /kkrqvksa RkFkk dqN ySUFksukWbM rFkk ,fDVukWbd }kjk cuk;s tkrs gSA vUrjdk”kh dkckZbM /kkrqvksa 
ds cgqr ls xq.k cuk;s tkrs gSA ;g /kkfRod pkydrk }kjk fo|qr dk pkyu rFkk /kkrqvksa ds xq.k ¼/kkrq leku tkyd lajpuk½ 
j[krs gSA bu ;kSfxdksa ds dkcZu ijek.kq fufcM ladqfyr /kkfRod tkyd dh v’VQydh; fjDr;ksa es Alek;ksftr gkssrs gS ;g 
lekU;r% cgqr dBksj rFkk mPp xyukad fcUnq okys gksrs gSA (e.g. WC) Cr, Mn, Fe, CO rFkk Ni ds dkckZbM ruq vEy 
vFkok ty }kjk ty vi?kfVr gk tkrs gSA 

    dkcksZj.MedkcksZj.MedkcksZj.MedkcksZj.Me (SiC)    %%%%    

 fojpu %fojpu %fojpu %fojpu %     SiO2 + 3C
C°

 →
2000HkÍh

?kqroS|
SiC + 2CO    

    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
1- ;g cgqr gh dBksj inkFkZ gS ¼dBksj = 9.5 Moh½ 
2- xeZ djus ij ;g xyrk ugh gSA cfYd rRoksa esa fo;ksftr gks tkrk gSA 
3- vEy ds }kjk vkdze.k ls ] fQj Hkh ;g mPp rki ij fuEu nks vfHkfdz;k nsrh gSA 

 SiC + 2NaOH + 2O2 →∆
  Na2SiO3 + CO2 + H2O ; SiC + 4Cl2 →∆

SiCl4 + CCl4 

 
Œ  bldh ghjs tSlh lajpuk nsrh gSA ftlesa fd izR;sd ijek.kq sp

3 ladfjr gksrk gSa blfy, izR;sd ijek.kq vU; ds 4 
ijek.kqvks }kjk prq’Qydh; :i ls f?kjk jgrk gSA 
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    flfydkWu %flfydkWu %flfydkWu %flfydkWu %    
flfydkWu iF̀oh dh Åijh lrg es anwljk lcls izpqj ek=k es ik;s tkus okys rRo gSA ¼yxHkx Hkkx dk 28%½ tSlk fd dbZ 
:iksa es vkWDlkbM flydk gksrs gSA mnkgj.k jsr] DokaVe rFkk ped iRFkj rFkk pÍkuks rFkk feÍh es flfydsVksa ds :i esaA  

    fojpu %fojpu %fojpu %fojpu %    
(i) ,d oS|qr HkÍh esa dkcZu ds lkFk vip;u }kjk rRo dks izkIr fd;k tkrk gSA 
  SiO2(s) + 2C(s) →   Si(s) + 2CO(g) 

 {ks= ifj’kks/ku dh fof/k }kjk jklk;fud :i ls “kq) flfydkWu ls fcYdqy “kq) flfydkWu izkIr gksrk gSA 

(ii) SiO2 + 2Mg →∆
 2MgO + Si 

    xq.k/keZ%xq.k/keZ%xq.k/keZ%xq.k/keZ%    
flfydkWu] ghjs ds leku lajpuk okyk cgqr mPp xyukad dk Bksl gS axszQkbV ds lkFk ,d vij:i dk u gksuk mlds 
cgqca/kks ds lkFk flfydkWu ijek.kqvksa ds u gkssus dks n’kkZrk gSA LFkwy :i esa flfydkWu jklk;fud :i ls vfdz;”khy gksrk gSA 
ysfdu pw.kZ flfydkWu ij gsykstu rFkk {kkj fdz;k djrs gSA 

(i) Si¼pw.kZ½ + 2Cl2(g) →  SiCI4(liq). 

(ii) Si¼pw.kZ½ + 2OH
-
(aq) + H2O(liq) →  SiO3

2-
(aq) + 2H2(g) 

bl ij gkbMªksDyksfjd vEy ds vykok fdlh vU; dh fdz;k ugh gksrh gSA ftlds lkFk fd ;g gSDlk¶yksjksflfyfld~ vEy 
cuk ldsaA 
Si(s) + 6HF(g) → H2SiF6(aq) + 2H2(g) 

(iv) Si + 2KOH + H2O → K2SiO3 + 2H2 

(v) Na2CO3 + Si →∆
 Na2SiO3 + C 

(vi) 2Mg + Si →∆
 Mg2Si 

 
 flfydkWu ds ;kSfxd %flfydkWu ds ;kSfxd %flfydkWu ds ;kSfxd %flfydkWu ds ;kSfxd %    
    flfydu MkbvkWDlkbM flfydu MkbvkWDlkbM flfydu MkbvkWDlkbM flfydu MkbvkWDlkbM     

flfydu MkbvkWDlkbM] ftls lkekU;r% flfydk uke ls tkuk tkrk gSA muds vfdzLVy lajpukRed (CrystAllographic)   
:i esa feyrk gSA flfydk ds dqN :i DokV~tZ (quartz)] fdzLVykscsykbV (CristobAlite) rFkk VªkbMkbekbV (Tridymite) 
gSA tks mfpr rki ij vUrjifjorZuh; gksrh gSA flfydu MkbZvkWDlkbM ,d lag;kstd f=foeh; tkyd;qDr Bksl gSA ftlesa 
flfydu ijek.kq prq’Qydh; :i esa pkj vkWDlhtu ijek.kqvksa ls lgla;ksftr caf/kr jgrk gSA izR;sd vkWDlhtu ijek.kqvksa 
ls lgla;ksftr caf/kr jgrk gSA izR;sd vkWDlhtu ijek.kq foifjr% nwljs flfydu ijek.kq ls tqMk jgrk gSA izR;sd dksuk nwljs 
prq’Qyd ls lkf>r jgrk gSA lEiw.kZ fdzLVy dks ,d ,sls c̀gn flfydu ijek.kq ls tqMk jgrk gSA izR;sd dksuk nwljs 
vkWDlhtu ijek.kqvksa dh ,dkUrj dze esa vkB lnL;h; oy; cukrh gSA    
flfydk vius lkekU; :i esa vfr mPp Si – O ca/k ,FkSYih gksus ds dkj.k vfdz;”khy gksrk gSA mPp rki ij flfydk] 
gSykstu MkbgkbMªkstu] vf/kdak’k vEyks rFkk /kkrqvksa ds izgkj dks izfrjksfir djrk gSA gkykfd HF rFkk NaOH ls fdz;k 
djrk gSA 

 SiO2 + 2 NaOH→  Na2SiO3 + H2O : SiO2 + 4 HF →SiF4 + 2 H2O 

DokVtZ dk foLrr̀ mi;ksx nkc fo|qr (Piezoelectric) inkFkZ cukus esa gksrk gSA blls vfr;FkkFkZ ?kfM;kW] vk/kqfud jsfM;ks] 
nwjn’kZu&izlkj.k] xfr’khy jsfM;ks lapkj O;oLFkk vkfn dk fuekZ.k lEHko gks ldkA lfydk tSy dk mi;ksx “kq’du deZd 
(Drying agent). o.kZys[kh inkFkZ (Chromatographic materiAl) ds :i essa rFkk mRizsjd ds :i esa gksrk gSA flfydk dk 
,d vfdzLVyh; :i (Amophous form) dhlsyxqj (Kieselgur) dk mi;ksx Nfu= la;= (Filtration plants) esa gksrk gSA 

    flfydsV %flfydsV %flfydsV %flfydsV %    
 vkWDlhtu ds lkFk flfydkWu ds f}d ;kSfxd flfydsV dgykrs gSA ysfdu og mudh lajpuk esa vksj /kkrq ;qDr Hkh gksrs gSA 
(i) O rFkk Si ds chp _.kkRed vUrj 1-7 gSA vr% Si – O ca/k 50% v;fud rFkk 50% lgla;ksth gksrk gSA 

(ii) ;fn ge f=T;k vuqikr 
−

+

2
O

r

4Si
r

 = 0.29 ifjdfyr dj ldrs gSA 

;g crkrk gS fd flfydkWu dh leUo; la[;k 4 rFkk VBT ds vk/kkj ij ge dg ldrs gSA fd Si, sp3 ladfjr gksrk gSA 
blfy, flfydsV lajpuk  SiO4

-4 prq’Qydh; bdkbZ ij vk/kkfjr gSA 
(iii) SiO4

-4 prq’Qydh; bdkbZ dh foHkDr djus ds dke es fy;k tk ldrk gSA vFkok dksj dk lk>k djds cMh bdkbZ esa 
cgqyhdr̀ gks ldrs gSA 
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    flflflflfydsVksa dk oxhZdj.k %fydsVksa dk oxhZdj.k %fydsVksa dk oxhZdj.k %fydsVksa dk oxhZdj.k %    
(A)    vkFkkZsflfydsV %vkFkkZsflfydsV %vkFkkZsflfydsV %vkFkkZsflfydsV %    
 ;g foHkDr [SiO4]

4-
 bdkbZ ;qDr gksrs gSA vFkkZr fn[kkbZ x;h vkdf̀r ds vuqlkj dksjksa dk dksbZ lk>k ugh gksrk gSA 

         

 

 
  O = Oxygen 

                                                                                                     ● = Silicon 
                                                             
        

 mnkgj.k% ftjdkWu    (ZrSiO4), vkWyfou dk QkWLVsZjkbV (Mg2SiO4)  
(B)    ij;jksflfydsV %ij;jksflfydsV %ij;jksflfydsV %ij;jksflfydsV %    
 bu flfydsVks esa ,d dksj ij vkWDlhtu dk lk>k dj nks prq’Qydh; bdkbZ;ksa dks tksMk tkrk gSA rFkk ;g bdkbZ nsrs gSSA 

                                                     
 
 mnkgj.k % FkksVsZ,okVkbV (Sc2Si2O7),  gseheksjikbV (Zn3(Si2O7)Zn(OH)2H2O) 

 Œ  vkWDlhtu ijek.kq ij (-) vkos’k mifLFkr jgrk gSA tks fd ,d Si ijek.kq ds lkFk caf/kr gksrk gSA 
(C) pfdz; flfydsV %pfdz; flfydsV %pfdz; flfydsV %pfdz; flfydsV % ;g izR;sd nks prq’Qyd ds fy, nks vkWDlhtu lk/kkj.k gksrs gSA rFkk lkf>r fd; tkrs gSA o can oy; 

cukrs gSA ftlls lajpuk dk lkekU; lw= (SiO3
2-

)n vFkok (SiO3)n
2n- izkIr gksrk gSA bu _.kk;uksa okys flfydsV dks pfdz; 

flfydsV dgrs gSA Si3O9
6- rFkk Si6O18

12- _.kk;u pfdz; flfydsV ds izk:fid mnkgj.k gSA   
                                                                 
  
 
 
 
 
 
 
 
 
 
 
                 Si3O9

6-
      

 

(D)    J[̀kayk flfydsV %J[̀kayk flfydsV %J[̀kayk flfydsV %J[̀kayk flfydsV % Jà[kyk flfydsV dks lkekU; Jà[kyk rFkk f}d~ Jà[kyk ;kSfxd ds :i esa oxhZdr̀ fd;k tkrk gSA lkekU; 
Jà[kyk dh fLFkfr esa izR;sd prq’Qyd ds nks dksjks dk lk>k fd;k tkrk gSA rFkk ;g prq’Qyd ,d dh yEch Jà[kyk cukrs 
gSA budk lkekU; lw= pfdz; flfydsV vFkkZr~ (SiO3)n

2n- gSA 

                                                           
 

blh izdkj f}d~ J[̀kyk flfydsV Hkh cuk;s tk ldrs gSA blds fy, nks lkekU; Jàa[kykvksa dks vkWDlhtu dk lk>k dj 
tksMk tkrk gSA bl izdkj ds ;kSfxd ,fEQcksyl dgk tkrk gSA ,LcsLVksl [kfut f}d Jà[kyk flfydsV dk ,d tkuk 
igpkuk mnkgj.k gSA f}d Jà[kyk flfydsV ds _.kk;u dk lkekU; lw= (Si4O11)n

6n-  
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e.g.. la’ysf’kr flfydsV (Li2SiO3, Na2SiO3), LiksUMqehu (LiAl(SiO3)2),  
        ,ULVsVkbV (MgsiO3) MkbvkWIlkbM (CaMg(SiO3)2), FkeksZykbV ( Ca2Mg5(Si4O11)2 (OH)2), bR;fnA 
(E) f}foeh; “khV flfydsV %f}foeh; “khV flfydsV %f}foeh; “khV flfydsV %f}foeh; “khV flfydsV % bl izdkj ds flfydsV esa] izR;sd prq’Qyd ds rhu vkWDlhtu ijek.kqvksa dks la;qXeh   prq’Qyd 

ds lkFk lkf>r fd;k tkrk gSA bl izdkj ds lk>s ls f}foeh; “khV lajpuk dk lkekU; lw+= (Si2O5)n
2- cukrk gSA  

 mnkgj.k VsYd (Mg(Si2O5)2Mg(OH)2, dsyksykbu Al2(OH)4 (Si2O5)  
(F) f=foeh; “khV flfydsV %f=foeh; “khV flfydsV %f=foeh; “khV flfydsV %f=foeh; “khV flfydsV % ;s flfydsV lHkh vkWDlhtu ijek.kq ls lacf/kr gksrs gSA vFkkZr~ la;qXeh  SiO4

4- prq’Qyd ds lkFk 
lkf>r fd;s tkrs gSA 

 mnkgj.k % DokVZ] VªkbMkekbV] fdzLVkscsykbV] QsYMLikj] ftvksykbV rFkk vYVªkesjhUl  
 
    flfydkWu %flfydkWu %flfydkWu %flfydkWu %    

flfydkWu ,d la”ysf’kr dkcZflfydkWu ;kSfxd gSA tks ckjEckj iquZjkofrZr R2SiO bdkbZ j[krk gSA ftUgs Si – O – Si    

fydast }kjk ck/ks j[kk tkrk gSA bu ;kSfxdksa dk lkekU; lw= (R2SiO)n gSA tgkW R = ,fYdy vFkok ,fjy lewgA 
flfydkWu dks ,fYdy vFkok ,fjy ds izfrLFkkih DyksjksflysV ds }kjk vFkok muds lkFk ds cgqydhdj.k izfrLFkkih ds }kjk 
tyvi?kVu fd;k tkrk gSA ,fYdy vFkok ,fjy izfrLFkkih dyksjksflysV fuEu vfHkfdz;k ds }kjk fojfpr fd;s tkrs gSA 

(a) RCl + Si 
C300o

Cu → R3SiCl + R2SiCl2 + RSiCl3 

(b) RMgCI + SiCl4 →  RSiCl3 + MgCl2 

2RMgCI + SiCl4 →  R2SiCl2 + 2MgCl2 

3RMgCI + SiCl4 → R3SiCl + 3MgCl2 

 
izHkkth vklou ds i’pkr] flysu O;qRiUu ty vi?kfVr gksrs gSA rFkk ty ds vUr vkf.od foyksiu ds }kjk rqjUr la?kfur 
fd;k tkrk gSA vfUre mRikn flfydkWu ijek.kq ij ewy:i ls ca/ks gkbMªkWfDly lewg dh la[;k ij fuHkZj gSA 

                                         

                  
        bl rjg ds dbZ v.kq la;ksftr gksdj ,d yEch Jàa[kyk cgqyd cukrs gSA ftlds nksuks fljkss dks –OH lewg }kjk yxs gksrs   
        gSA fuEu lw= ds }kjk bl izdkj ds ;kSfxd dks lkekU;r% iznf’kZr fd;k tkrk gSA 

                                                   
Åij fpf=r dh xbZ cgqyd Jà[kyk dks ty vi?kVu feJ.k es aeksuksDyksjks flysu dh NksVh ek=k dks lekfo’V dj crk;k 
tk ldrk gSA 

Œ lfydkWu dks dsoy fuEu izdkj ds ;kSfxdks ds }kjk cuk;k tkrk gSA 
 (i) R3SiCI  (ii) R2SiCI2  (iii) RSiCI3 
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Œ (CH3)3 SiCI ds tyvi?kVu ls flfydkWu 

      (CH3)3SiCl  →
O

2
H

(CH3)3Si (OH) 

.3

3

3

|

|

CH

OHSiCH

CH

+−−  

3

3

3

|

|

CH

CHSiHO

CH

−−  →− OH2

3

3

3

|

|

CH

OSiCH

CH

−−−

3

3

3

|

|

CH

CHSi

CH

−  

Œ (CH3)3 SiCl rFkk (CH3)2 SiCl2 ds feJ.k ds ty vi?kVu ls flfydkWu 
MkbDyksjh cgqyd igys dh rjg ,d yEch J`a[kyk cgqyd cukrs gSA ysfdu eksuksDyksjks O;qRiUu ds ty vi?kVu mRikn }kjk 
fdlh voLFkk ij bl cgqyd dh of̀) jksdh tk ldrh gSA 

                                              
 
Œ VªkbDyksjks O;qRiUu ds ty vi?kVu ls flfydkWu 

tc CH3SiCI3 tSlk ,d ;kSfxd] ty vi?kfVr gksrs gSA rks ,d ladqy fr;Zd ca/ku cgqyd izkIr gksrs gSA rFkk 
Jà[kyk rhu LFkkuksa ls of̀) djrh gSA       

Œ  flfydkWu& vkWDlhtu Jà[kyk dh vksj gkbMªkWdkcZu ijr] flfydkWu dks ty izfrd’khZ cukrs gSA 
Œ flfydkWu dh jklk;fud vfdz;”khyrk] ty izfrd’khZ izof̀r m’ek izfrjksf/kr rFkk vPNh fo|qr vpkydrk vkfn xq.kksa ds 

dkj.k flfydkWu ds cgqr vf/kd vuqiz;ksx ik;s tkrs gSA 
Œ vkW;y] jcj o jsftu tSls HkkSfrd xq.k okys mRikn] flfydkWu dks iz;qDr dj mRikfnr fd, tk ldrs gSA flfydkWu ofuZ”k 

,d izdkj dk cgqr vPNk m’ekjks/kh gSA rFkk ;g bruk m’ekjks/kh gksrk gSA fd muds lkFk m’ekjks/kh rkj ds lkFk eksVj ls 
cgqr vf/kd Hkkjh dke djk;k tk ldrk gSA tks fd vkx ls cpkus ds fy, iz;qDr fd;k tk ldrk gSA flfydkWu rjy] ry 
ds gkbMªksfyd fudk; ¼lery dk nkc ds dkj.k ikbi ds cgrk gqvk fudk;½ esa iz;qDr fd;k tkrk gSA D;ksfd ;g m’eh; 
:i ls LFkk;h gksrk gSA rFkk rkieku ds lkFk mudh “;kurk cgqr de izHkkfor gksrh gSA flfydkWu jcj] lkekU; jcj ds 
LFkku ij iz;qDr fd;k tkrk gSA D;ksfd flfydkWu jcj izR;kLFkrk dks lkekU; jcj dh vis{kk de rkieku ij cuk;s tkrs gSA 

    
    fVu ds ;kSfxd %fVu ds ;kSfxd %fVu ds ;kSfxd %fVu ds ;kSfxd %    
    LVSul vkWDlkbMLVSul vkWDlkbMLVSul vkWDlkbMLVSul vkWDlkbM (SnO) :        
    fojpu% fojpu% fojpu% fojpu%     
 ok;q dh mifLFkfr esa LVsul gkbMªkWDlkbM (Sn(OH)2 dks xeZ dj A 

  Sn(OH)2 →  SnO + H2O ↑  

    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
 SnO ,d mHk;/kehZ xgjs ?kwlj jax vFkok okys dk vkWDlkbM gSA ;g vEy esa ?kqydj LVSul yo.k cukrk gSA 
  SnO¼{kkjh;½ + 2H

+
  →  Sn

2+
 + H2O ; 

  SnO¼vEyh;½ + 4OH
-
 + H2O →  [Sn(OH)6]

4-
 or SnO2

2-
 ¼LVsukbV½ 

LVsukbV dsoy tyh; foy;u esa Kkr gSA LVsukbV ok;q esa vkWDlhty vo”kksf’kr dj vkWDlkbM es AlfjofrZr gks tkrs gSA tks 
fd izdf̀r esa LFkk;h  

  2Na2SnO2 + O2 →2 Na2SnO3  

mi;ksx %mi;ksx %mi;ksx %mi;ksx %    LVSul DyksjkbM o LVSul lYQsV dks cukuss ds fy, A 
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LVSfud DyksjkbMLVSfud DyksjkbMLVSfud DyksjkbMLVSfud DyksjkbM (SnO2) :        
    fojpu %fojpu %fojpu %fojpu %    
 lkUnz HNO3 ds lkFk Sn dks xeZ djus ij  

  Sn + 4HNO3 →  H2SnO3 + 4NO2↑ + H2O ;  H2SnO3 →∆
 H2O↑+ SnO2 

    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
(i) ty es vfoys; “ors Bksl gSA 
(ii) bldh izdf̀r mHk;/kehZ gSA  
(iii) LVSful lYQsV cukus ds fy, bls lkUnz H2SO4 es a?kksyk tkrk gSA 
  SnO2 + 2H

+
 → Sn

+4
 + 2H2O 

(iv) {kkj /kkrq LVSusV foy;u cukus ds fy, bls lkUnz {kkj esa ?kksyk tkrk gSA 
  SnO2 + 6OH

-
 →  [Sn(OH)6]

2-
 or SnO3

2-
 ¼LVSusV½ 

 
    LVSul~ DyksjkbMLVSul~ DyksjkbMLVSul~ DyksjkbMLVSul~ DyksjkbM (SnCI2.2H2O) :    
    fojpu %fojpu %fojpu %fojpu %    

(i) Sn + 2HCl ¼lkfUnzr½ →  SnCI2(aq) + H2 ↑  

(ii) SnO + 2HCl →  SnCl2(aq) + H2O 
 fdzLVyhdj.k djus ij foy;u ls SnCI2.2H2O dk jaxghu fdzLVy izkIr gksrk gSA 
 
    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
(i) ;g ty eas ?kqyu’khy ,d jaxghu Bksl gSA ;g ,Ydksgy rFkk bZFkj esa Hkh foys; gSA 
(ii) vipk;d vfHkdeZd %vipk;d vfHkdeZd %vipk;d vfHkdeZd %vipk;d vfHkdeZd % ;g izcy vipk;d vfHkdeZd gSA 
(a) Hg2CI2    foy;u ds lkFk vfHkfdz;k %foy;u ds lkFk vfHkfdz;k %foy;u ds lkFk vfHkfdz;k %foy;u ds lkFk vfHkfdz;k % tc ejD;wfjd DyksjkbM ds tyh; foy;u ds lkFk  SnCI2 foy;u dks feyk;k tkrk 

gS ejD;wfj;k DyksjkbM] Hg2CI2 dk js’ke tSlk “osr vo{ksi izkIr gksrk gSA tks fd Hg2CI2 ds vksj vkxs dkyk edZjh es 
avip;u ds dkj.k dkys jax es cny tkrk gSA 

  2HgCl2 + SnCI2 →  Hg2Cl2 ↓  + SnCl4 ;      Hg2Cl2 + SnCl2 →2Hg ↓  + SnCl4 

 (b) ;g Qsfjd DyksjkbM] FeCI3 dks QSjl DyksjkbM] FeCI2 esa vipf;r dj nsrk gSA 
  2FeCl3¼Hkwjk foy;u½ + SnCl2 → 2FeCl2 ¼jaxghu foy;u½ + SnCl4 
 (c) ;g CuCl2 dks CuCl ¼’osr½ esa Hkh vipf;r djrh gSA 
(iii) ;g ty ds lkFk ty vi?kfVr gksdj] Sn(OH)2 dk ’osr vo{ksi gksrk gS- Sn(OH)CI. 

  SnCl2 + H2O →  Sn(OH)Cl¼’osr½ ↓  + HCl  
tSls gh ;g nqcZy {kkj o izcy vEy cukrk gSA rks bldk tyh; foy;u vEyh; gksrk gSA blds fojpu ds nkSjku bles 
AlkUnz  dks feykdj bldk vEy ty vi?kVu dks jksdk tk ldrk gSA 
 

    mi;ksx %mi;ksx %mi;ksx %mi;ksx %    
1- jatd m|ksxks es avipk;d ds :i esa A 
2- ejD;wfjd yo.k ds ijh{k.k ds fy,  
3- vU; LVSul~ ;kSfxdksa ds fojpu ds fy,  
 
    LVSful DyksjkbM LVSful DyksjkbM LVSful DyksjkbM LVSful DyksjkbM     
    fojpu %fojpu %fojpu %fojpu %    
(i) Å"eh; Sn ij Cl2 xSl dh fdz;kvksa }kjk]   Sn + 2Cl2 →  SnCl4 
(ii) LVSul DyksjkbM ij Cl2 dh fdz;k }kjk]   SnCl2 + CI2 →  SnCl4 
 
 xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
(i) ;g ,d jaxghu l/kwe nzo gSa Bp = 114

o
C ;g lagl;ksth gksrk gSA 

(ii) vknzrk dh fdz;k % ;g ueh dks vo”kksf’kr dj ty;ksftr LVSfud DyksjkbM SnCl4.3H2O, SnCl4.5H2O, SnCl4.6H2O rFkk 
SnCl4.8H2O es cnyrk gSA SnCl4. 5H2O “fVu dk cVj (butter of tin)” vFkok fVu dk vkWDlheD;wjsV dgykrk gSA 
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(iii) ty ds lkFk vi?kVu % ;g ruq foy;u es ty vi?kfVr gksrk gSA ijUrq viw.kZ gksrk gSA rFkk gSysktu vEy dh mifLFkfr esa 
eanhr gksrk gSA 

  SnCl4 + 4H2O →  Sn(OH)4 + 4HCI ;  Sn(OH)4 + 4HCI →  SnCl4 + 4H2O ; 

  SnCl4 + 2HCl →   H2SnCI6 ¼LVsfud vEy½ 
(iv) veksfu;k DyksjkbM dh mifLFkfr esa ;g H2SnCI6 ¼LVsful vEy ½ dk veksfu;k yo.k cukrk gSA  
  SnCl4 + 2NH4Cl → (NH4)2SnCI6 

 
    mi;ksx % mi;ksx % mi;ksx % mi;ksx % LVSful ;kSfxdks dks cukus ds fy, A 
    
    ysM ds ;kSfxd%ysM ds ;kSfxd%ysM ds ;kSfxd%ysM ds ;kSfxd%    
    fyFkktZ fyFkktZ fyFkktZ fyFkktZ (PbO) %%%%    
 180

o
C ij Pb dks xeZ dj PbO cuk;k tkrk gSa ;g ,d ok"i’khy ;kSfxd gSA 

  2Pb + O2 →∆
2PbO 

 ;g ,d mHk;/kehZ vkWDlkbM gSa rFkk vEy ds lkFk&lkFk {kkj esa foys; gSA 
 bls jcj m|ksx rFkk f¶ayVXykl] buSey o fe”ksfyr cSVjh dks cukus ds dke esa fy;k tkrk gSA 
 
 ysMMkbZvkWDlkbMysMMkbZvkWDlkbMysMMkbZvkWDlkbMysMMkbZvkWDlkbM (PbO2) %%%%    
    fojpu %fojpu %fojpu %fojpu %    

(i) PbO + NaOCl →∆
 PbO2¼vfoys;½ + NaCl  

(ii) Pb3O4 + 4HNO3 ¼ruq½ →  2Pb(NO3)2 + PbO2 + 2H2O  
 
    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
 ;g ,d pkdysVh jax dk vfoys;h Bksl gSA 
(i) 440

o
C xeZ djus ij ;g eksuksvkWDlkbM nsrk gSA 

  2PbO2  → Co440
 2PbO + O2 

(ii) PbO2 ,d vkWDlhdkjd ds leku O;ogkj djrk gSA rFkk Loa; PbO es avipkf;r gks tkrk gSA ;)fi LFkkf;Ro dk dze    
gSA ;g vfdz; ;qXe izHkko ds dkj.k gksrk gSA 

 (a) ;g HCI dks CI2 esa vkWDlhdr̀ djrk gSA 

   PbO2 + 4HCl →  PbCl2 + 2H2O + Cl2 ↑  

 (b) ;g Mn yo.k dks ijeSxusfVd vEy es vkWDlhdr̀ dj nsrh gSA 
   2MnSO4 + 5PbO2 + 6HNO3 →   2HMnO4 + 2PbSO4 + 3Pb(NO3)2 + 2H2O 

 (c) ;g yky rÌr ds lkFk  SO2 dh fdz;kdkjd ysM lYQsV cukrh gSA 

   PbO2 + SO2 →∆
 PbSO4 

(iii) ;g lkUnz NaOH foy;u es afoy; gSA 
  PbO2 + 2OH

- → [Pb(OH)6]
2- ¼IyEcsV½ 

(iv) ;g lkUnz HNO3 ds lkFk fdz;k dj vkWDlhtu xSl fu’dkflr djrh gSA 
  PbO2 + 2HNO3 →  Pb(NO3)2 + 1/2O2 + H2O 

  PbO2 + H2SO4 →   pPbSO4 + 2H2O + O2 

 
 mimimimi;ksx %;ksx %;ksx %;ksx %    

bls KMnO4 dks cukus esa] foLQksVd inkFkZ cukus es] rFkk ekfpr ckWDl dh Tofyr lrg cukus ds fy, ekfpl m|ksx es 
dke es fy;k tkrk gSA 

 yky ysM yky ysM yky ysM yky ysM     
    fojpu %fojpu %fojpu %fojpu %    
 ,d yEcs le; ds fy, 450

o
C ij PbO dks xeZ dj bls cuk;k tkrk gSA 

  6PbO + O2  → Co450
 2Pb3O4 
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 xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
(i) ;g ,d yky pw.kZ gSa tks ty es vfoys; gSa ysfdu tc bls lkUnz HNO3 ds lkFk xeZ fd;k tkrk gSA rks ;g PbO2 ;g 

yky vo{ksi nsrk gSA 
  Pb3O4 + 4HNO3 →  2Pb(NO3)2 + PbO2↓ + 6H2O 
(ii) tc bls 550

o
C ds Åij xeZ fd;k tkrk gSA rks ;g PbO esa fo;ksftr gksrk gSA 

  Pb3O4 →∆
 6PbO + O2 ↑  

(iii) ;g lkUnz HCI dks Dyksjhu esa vkWDlhdr̀ djrk gSA 

  Pb3O4 + 8HCl →  3PbCI2 + 4H2O + Cl2 ↑  
(iv) tc bls lkUnz H2SO4 ds lkFk xeZ fd;k tkr gSA rks ;g vkWDlhtu fu’dkflr djrk gSA 

  2Pb3O4 + 6H2SO4 →  6PbSO4 + 6H2O + O2 ↑  
    mi;ksx %mi;ksx %mi;ksx %mi;ksx %    

bls /kkrq ljaf{kr isUV] tsls] yky isUV] fof”k’V ysM lhesUV o f¶yaV XykWl cukus ds fy, vkWDlhdkjd ds :i esa iz;qDr 
fd;k tkrk gSA 
 

    ysM DyksjkbMysM DyksjkbMysM DyksjkbMysM DyksjkbM    (PbCI2)    %%%%    
    fojpu %fojpu %fojpu %fojpu %    

        Pb(OH)2 PbCO3    ¼{kkjh; ysM dkcksZusV½¼{kkjh; ysM dkcksZusV½¼{kkjh; ysM dkcksZusV½¼{kkjh; ysM dkcksZusV½ + 4Cl →2PbCl2 ↓  + CO2↑ + 3H2O    
  
 xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    

;g ,d “osr fdzLVyh; Bksl gSa tks BaMs ty es vfoys; gSA ysfdu mcys gq, ty esa foys; gSA ;g lkUnz HCI esa ?kqydj 
ladqy vk;u cukrs gSA 
 
 2 HCl + PbCl2                   H2PbCl4 (DyksjksIyEcl vEy)  
 

    mi;ksx %mi;ksx %mi;ksx %mi;ksx % bls isUV ds fy, jatd inkFkZ cukus esa iz;qDr fd;k tkrk gSA 
 
    ysM VsVªkDyksjkbMysM VsVªkDyksjkbMysM VsVªkDyksjkbMysM VsVªkDyksjkbM (PbCI2) %%%%    
    fojpu %fojpu %fojpu %fojpu %    
 bls fuEu fof/k;ks }kjk cuk;k tk ldrk gSA 
(i) BaMs lkUnz HCl esa PbO2 es ?kksydj 
  PbO2 + 4HCl →  PbCl4 + 2H2O 

 PbCI4 dks HCI ds vkf/kD; esa ?kksydj ftlls H2PbCl6 dk ,d LFkk;h foy;u cuk;k tkrk gSA 
  PbCl4+ 2HCl →  H2 PbCl6  

Œ  tc NH4CI dks Dyksjks IykfEcd vEy ds ,d foy;u ds lkFk feyk;k tkrk gSA rks veksfu;k Dyksjks IysEcsV dk ,d ihyk 
vo{ksi curk gSA 

   H2PbCl6 + 2NH4Cl →  (NH4)2PbCl6 ↓ + 2HCl 

Œ  tc veksfu;k Dyksjks IysEcsV ds fdzLVy dks cQZ tSls BaM lkUnz H2SO4 ds lkFk feykus ij ysM VsVªk DyksjkbM curk gSA 
rFkk ihys vkW;yh nzo ds :i esa iF̀kd fd;k tkrk gSA 

   (NH4)2PbCl6 + H2SO4 →  PbCl4 + (NH4)2SO4 + 2HCl 

(ii) lkUnz HCI es PbCI ds ,d foy;u ij CI2 dh fdz;k }kjk 
  PbCl2 + Cl2 →  PbCl4 

    
    xq.k/keZ %xq.k/keZ %xq.k/keZ %xq.k/keZ %    
(i) ;g ,d ihyk vkW;yh nzo gSa tks -10

o
C ij Bksl cu tkrk gSA rFkk ,sFksukWy o csUthu tSls dkcZfud foyk;dksa esa ;g foys; 

gSA 
(ii) ty ds lkFk rsth ls ty vi?kVu dj PbO2 vo{ksi cukrk gSA 

  PbCl4 + 2H2O →  PbO2 ↓  + 4HCl 

    mi;ksx %mi;ksx %mi;ksx %mi;ksx % bls LVSful ;kSfxd dks cukus esa iz;qDr fd;k tkrk gSA 
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             EXERCISE # 1 

PART – 1 : SUBJECTIVE QUESTIONS 
    
HkkxHkkxHkkxHkkx (A) : oxZoxZoxZoxZ 13

th  
1111---- buesa vki D;k le>rs gSa (a) vfdz; ;qXe izHkko] (b) ,yksVªksih ¼vi:irk½] (c) Jà[kyk \ 
2222---- de “kq)rk ds vfdzLVyh; cksjkWu dks cksjsDl ls dSls izkIr djrs gSA \ 
3333---- le>kb;s fd cksfjd vEy ,d nqcZy ,d{kkjh; vEy dh rjg D;ks O;ogkj djrk gSA\ 
4444---- fQuksYQFkSyhu dks lwpd ds :i esa iz;qDr dj fdu ifjfLFkfr;ksa ds vUrxZr cksfjd vEy dks lksfM;e gkbMªkWDlkbM ds lkFk 

vuqekfir fd;k tkrk gSA 
5555---- cksjsDl dks D;ks cQj ds :i esa iz;qDr fd;k tk ldrk gS\ 
6666---- D;k cksfjd vEy ,d izksfVd vEy gS \ le>kb;s a 
7777---- D;k gksxk tc cksfjd vEy dks 370K ds Åij xeZ djssxsa \ 
8888---- cksfjd vEy ls izkjaHk djds dSls vki fuEu dks rS;kj djksxs \ 
 (A) BCl3   (B) Cksjksu gkbMªkbM   (C) esVk rFkk prq’d cksfjd vEy 
9999---- fuEu vfHkfdz;k dks iw.kZ dhft, rFkk ;kSfxd   rFkk dks igpkfu;sA 

 B(OH)3 
laxyu

 → 2
HF

4
NH

(A)   
∆  → 3

O
2

B
  (B) 

10101010----    BI3 vFkok BCI3 ls cksjksu dSls cuk;k tk ldrk gS\ 
11111111---- fuEu vfHkfdz;k dks iw.kZ dhft, rFkk cuk;s x;s mRikn dh lajpuk dhft, A 

 B2H6 
mPprki

vkf/kD;
 → 3

NH
 

12121212---- AlCI3, ok;q es l?kwe D;ksa cukrh gS \ 
13131313---- ,d ,ye~ ifjHkkf’kr dhft, A muds dqN izeq[k mi;ksx D;k gS \ 
    
Hkkx Hkkx Hkkx Hkkx (B)    % oxZ % oxZ % oxZ % oxZ 14

th        
14141414---- fdl dkcZu ds fdzLVyh; vij:i dh ÅtkZ fuEure gksrh gSA 
15151515---- ghjk rFkk xzsQkbV nksuksa dkcZu ds vij:i gksrs gSA fQj Hkh dsoy xzsQkbV dks Lusgd ds :i es dke es ysrs gSA D;ksa \ 
16161616---- VkWyqbu esa cd~feuLVj Qqysjhu dk jax rFkk lw= D;k gS \ 
17171717---- fuEu vkWDlkbMksa dks mnklhu vEyh; {kkjh; vkSj mHk;/kehZ esa oxhZdr̀ djksaA 
 CO, B2O3, SiO2, CO2, Al2O3, PbO2, Tl2O3 

18181818---- SiO4
4- vk;u gksrs gSA tcfd CO4

4- ughA D;ks \ 
19191919---- dkj.k crkvksa A 
 (i) xzsQkbV Lusgd dh rjg mi;ksx gksrk gSA 
 (ii) ghjk dkWp dkVus okys ¼,czsflo½ dj rjg mi;ksx gksrk gSA 
20202020---- CO2 dk vkf/kD; Xykscy okfeZx ¼Hkwe.Myh; xekZgV½ ds fy, dSls ftEesnkj gS \ 
21212121---- D;k gksrk gSa tc ruq HCl ds lkFk Ag2C2 dh fdz;k djkbZ tkrh gSA 
22222222---- flfydkWu ds fuekZ.k esa RSiCl3, dks dPps inkFkZ ds :i esa bLrseky djrs gSA cus mRikn dh lajpuk fy[kksaA 
23232323---- fuEu esa ls dkSulk ysM dk vkWDlkbM izcy vkWDlhdkjd gksrk gS \ 
 PbO, PbO2, Pb3O4 
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PART – 1 :  OBJECTIVE QUESTIONS 
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13th        
 
1111---- p-CykWd rRoksa esa ijek.kq dzekad of̀) ds lkFk mPp vkWDlhdj.k voLFkk ds lkFk deh vkus dk dkj.k gSA 
 ¼1½ oxZ ds Åij ls uhps tkus ij ca/k ÅtkZ esa of̀) gksrh gSA 

¼2½ ns
2 bysDVªkWu dks v;qfXr djus ds fy, vko”;d ÅtkZ] nks vfrfjDr ca/k cukus es aeqDr ÅtkZ }kjk lek;ksftr ugh gks            

   ikrh gSA  
 ¼3½ mDr nksuks lgh gSA 
 ¼4½ dksbZ lgh ugh gSA 
2222---- fuEu esa ls dkSuls rF; cksjksu rFkk flfydkWu ds fy, lR; ugh gS \ 
 ¼1½ cksjksu ukfHkdh; la;a= ds fy, cksjksu LVhy ;k cksjksu dkckZbM dh fu;a=d NMs cukus es ami;ksx gksrk gSA 
 ¼2½ cksjksu rFkk flfydkWu gSykbM cukrs gSA tks fd tyvi?kfVr ugh gksrs gSA 

¼3½ cksjksu rFkk flfydkWu eSXuhf”k;e ds lkFk vfHkdr̀ gksdj eSXuhf”k;e cksjkbM rFkk eSXuhf”k;e flfydkbM cukrs gSA tks  
           fd vEy }kjk fo;ksftr gksdj dze”k% ok’i”khy] cksjksu rFkk lk;ysu cukrs gSA 

¼4½ nksuksa cksjksu rFkk flfydkWu pkj ds lkFk vfHkdr̀ gksdj cksjsV rFkk flfydsV cukrs gSA tks fd dze’k% BO4
4- rFkk SiO4

4-
 

leprq’Qydh; bdkbZ j[krs gSA 
3333---- B3+ tyh; foy;u esa vfLrRo ugh j[krs gS D;ksfd  
 ¼1½ ;g izcy vipk;d {kerk j[krk gSA   ¼2½ ;g izcy vkWDlhdkjd {kerk j[krk gSA 
 ¼3½ ;g NksVk vkdkj rFkk vf/kd vkos’k j[krk gSA ¼4½ ;g cMk vkdkj rFkk de vkos’k j[krk gSA 
4444---- ;kSfxd dh dBksjrk dk ?kVrk gqvk lgh dze fuEu gSA 
 ¼1½ ghjk > cksjstksu > dkjcksj.Me > dksj.Me ~ ¼2½ cksjstksu > ghjk > dkjcksj.Me~ > dksj.Me~ 
 ¼3½ dksj.Me > dkjcksj.Me~ > cksjstksu > ghjk  ¼4½ bues ls dksbZ ugh  
5555---- cksjhd vEy fdlds dkj.k cgqyd gSA 
 ¼1½ bldh izdf̀r vEyh; gSA  ¼2½ gkbMªkstu ca/k dh mifLFkfr ds dkj.k  
 ¼3½ bldh ,d {kkjh; izdf̀r   ¼4½ bldh T;kferh 
6666---- fuEu lkeF;Z ds }kjk Al  /kkrq ds i’̀B ij vkWDlkbM dh laj{kh fQYe nh tkrh gSA 
 ¼1½ xSYouhdj.k     ¼2½ dSFkksMhdj.k 
 ¼3½ vi:ihdj.k    ¼4½ ,uksMhdj.k 
7777---- fuEu esa ls fdl izdze }kjk “kq) cksjksu cuk;k tkrk gSA 
 ¼1½  H2 dks B2O3 ds lkFk xeZ djus ij   ¼2½ Na vFkok K dks B2O3 ds lkFk xeZ djus ij  
 ¼3½ Na vFkok K dks KBF4 ds lkFk xeZ djus ij  ¼4½ mRizsjd dh mifLFkfr esa H2 ds lkFk BBr3 dks xeZ djus ij  
8888---- fdzLVyh; cksjkWu de ek=k esa }kjk izkIr ugh gks ldrk gSA 
 ¼1½ H2 ds lkFk BCl3 vipkf;r gksus ls   ¼2½ Bil3 ds ik;jksykbfll ls  
 ¼3½ MkbZcksjkWu ds Å’eh; vi?kVu ls    ¼4½ bues Als dksbZ ugh 
9999---- fuEu vfHkfdz;k esa   

¼1½ B(OH)3 ysfol vEy gSA   ¼2½ B(OH)3 ysfol {kkj 
 ¼3½ B(OH)3 mHk;/kehZ gSA    ¼4½ dksbZ lgh ugh gSA 
10101010---- tc vkWFkksZcksfjd vEy (H3BO3) dks xeZ fd;k tkrk gSA rks fuEu vo”ks’k jg tkrk gSA 
 ¼1½ cksjksu      ¼2½ esVkcksfjd vEy  
 ¼3½ cksfjd ,ugkbMªkbM     ¼4½ cksjsDl  
11111111---- ty eǹqdkjd gSA 
 ¼1½ cksjsDl      ¼2½ ftvkWykbV 
 ¼3½ (A) o (B) nksuksa    ¼4½ buesa ls dksbZ ugh  
12121212---- cksjsDl fuEu gSA 
 ¼1½ Na2B4O7     ¼2½ Na2B4O7.4H2O 
 ¼3½ Na2B4O7.7H2O    ¼4½ Na2B4O7.10H2O 
13131313---- tc cksjsDl ty es ?kksyk tkrk gSA 
 ¼1½ dsoy B(OH)3 curk gSA   ¼2½ dsoy [B(OH4]

- curk gSA 
 ¼3½ B(OH)3 rFkk [B(OH)4]

- nksuks curs gSA  ¼4½ dsoy [B3O3(OH)4]
- curk gSA 
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14141414---- lqgkxk eudk jklk;fud :i ls fuEu gksrs gSA 
 ¼1½ B2O3  ¼2½ Na2B4O7  ¼3½ Na3BO3   ¼4½ B2O3 + NaBO2  
15151515---- fuEu }kjk lqgkxk eudk ifj{k.k fn;k tkrk gSA 
 ¼1½ f}la;ksth /kkrq     ¼2½ Hkkjh /kkrq  
 ¼3½ gYdh /kkrq      ¼4½ /kkrq tks jaxhu esVkcksjsV~l cukrs gSA 
16161616---- cksjsDl ds ,d tyh; foy;u esa [kfut vEy dks feykus ij fuEu ;kSfxd curk gSA 
 ¼1½ cksjksMkbgkbMªkbM ¼2½ vkWFkkZscksfjd vEy          ¼3½ esVkcksfjd vEy    ¼4½ ik;jkscksfjd vEy 
17171717---- cksjsDl dk tyh; foy;u gSA 
 ¼1½ mnklhu   ¼2½ mHk;/kehZ              ¼3½ {kkjh;      ¼4½ vEyh;  
18181818---- dksckYV vkWDlkbM ds lkFk cksjsDl dks xeZ djus ij fuEu dk uhyk eudk curk gSA 
 ¼1½ Co(BO2)2  ¼2½ CoBO2        ¼3½ Co3(BO3)2   ¼4½ Na3Co(BO3)2 
19191919----    fuEu es lkFk dkssysesukbV dks mipkfjr dj cksjsDl dks fojfpr fd;k tkrk gSA 
 ¼1½ NaNO3  ¼2½ NaCl  ¼3½ Na2CO3   ¼4½ NaHCO3 
20202020---- Mkbcksjsu ty ds lkFk fdz;k djds fuEu cukrk gSA 
 ¼1½ B2H6. NH3  ¼2½ B2H6. 2NH3  ¼3½ (BN)x   ¼4½ cksjkthu 
21212121---- Mkbcksjsu dk ty ds lkFk fdz;k djds fuEu cukrk gSA 
 ¼1½ HBO2  ¼2½ H3BO3  ¼3½ H3BO3 + H2   ¼4½ H2 
22222222---- fuEu ij ty dh fdz;k }kjk   xSl izkIr dh tk ldrh gSA 
 ¼1½ CuS   ¼2½ FeS   ¼3½ lYQj ds Qwy   ¼4½ Al2S3 
23232323---- O

o
C  ij fuEu es Als dkSulh xSl gSA 

 ¼1½ BF3   ¼2½ BCl3   ¼3½ BBr3     ¼4½ Bl3 
24242424----    ,Y;qfefu;e vk;ju dh vis{kk vf/kd fdz;k”kkhy gksrh gSA ysfdu ,Y;qfefu;e] vk;ju dh visa{kk vklkuh ls de laj/khz gksrh 

gSA D;ksfd 
 ¼1½ ,Y;qfefu;e ,d ukscy /kkrq gksrk gSA 
 ¼2½ vkWDlhtu ,d laj{kh vkWDlkbM ijr cukrh gSA 
 ¼3½ vk;ju] ty ds lkFk vklkuh ls vfHkfdz;k djrk gSA 
 ¼4½ vk;ju ,d rFkk f}* la;ksth vk;u nksuksa cukrs gSA 
25252525---- fuEu ds lkFk ,Y;qfefue; fdz;k ugh djrk gSA 
 ¼1½ NaOH  ¼2½ lkUnz HCl  ¼3½ N2    ¼4½ lkUnz HNO3 
26262626---- Al

3+
 j[kus okys tyh; fo;yu esa   izokfgr djus ij  

 ¼1½ Al2(CO3)3 curk gSA    ¼2½ Al(OH)3 vo{ksfir gksrk gSA 
 ¼3½ Al2O3 curk gSA    ¼4½ dksykbMy AL(OH)3 curk gSA 
27272727---- tc Al dks iksVSf”k;e gkbMªkWDlkbM foy;u ds lkFk feyk;k tkrk gSA 
 ¼1½ dksbZ vfHkfdz;k ugh gksrh gS   ¼2½ vkWDlhtu fu’dkflr gksrk gSSA 
 ¼3½ ty mRikfnr gksrk gSA    ¼4½ gkbMªkstu fu’dkflr gksrk gSA 
28282828---- ,ye es ik;s tkus okys vo;o ty;ksftr ,dy la;ksth /kuk;u [M(H2O)6]

+
, f=Ala;ksth /kuk;u [M(H2O)6]

3+ rFkk 
SO4

2-  fuEu vuqikr esa ik;s tkrs gSA 
 ¼1½ 1 : 1 : 1  ¼2½ 1 : 2 : 3  ¼3½ 1 : 3 : 2   ¼4½ 1 : 1 : 2 
22229999---- iksVk’k ,ye~ dk tyh; foy;u fuEu gSA 
 ¼1½ {kkjh;   ¼2½ vEyh;   ¼3½ mnklhu    ¼4½ lkcquhdr̀ 
30303030---- ,d foy;u NaOH }kjk AL(OH)3 dk ?kqyuk fuEu ds fuekZ.k dks ifjekf.kr djrk gSA 
 ¼1½ [Al(H2O)4(OH)]

2+    ¼2½ [Al(H2O)2(OH)4]
- 

 ¼3½ [Al(H2O)3(OH)3]    ¼4½ [Al(H2O)6(OH)3] 
31313131---- fuEu es ls dkSulk ,d ,ye~ fefJr lYQsV ugh gksrk gSA 
 ¼1½ K2SO4. Al2(SO4)3.24H2O   ¼2½ K2SO4. Cr2(SO4)3. 24H2O 
 ¼3½ Na2SO4. Fe2(SO4)3. 24H2O   ¼4½ CuSO4.Al2(SO4)3.24H2O 
32323232---- fuEu es oL=ks dk jaxus okyk ,ye~ dsk iz;qDr djrk gSA 
 ¼1½ js’ksnkj vfXuizfrjks/kh ds fy,    ¼2½ dVus ij izFke mipkj ds fy,  
 ¼3½ dBksj ty dks eǹq djus ds fy,   ¼4½ eksMsZUV ds :i esa  
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33333333---- leqnzh fdukjks ds fudV ,Y;qfefu;e /kkrq dk lj/kz fd;k tkrk gSA D;ksfd laj{kh vkWDlkbM fQYe  
 ¼1½ leqnzh ty }kj gVk;h tkrh gSA 
 ¼2½ leqnzh ty ds lkFk fdz;k djrk gSA 
 ¼3½ leqnzh ty esa mifLFkr yo.k }kjk fdz;k dh tkrh gSA 
 ¼4½ jsr ds d.kks ds lkFk fdz;k djrk gSA 
    
Hkkx Hkkx Hkkx Hkkx (B)    % oxZ % oxZ % oxZ % oxZ 14

th        
34343434---- ghjk rFkk xzsQkbV fuEu gSA 
 ¼1½ leko;oh  ¼2½ leLFkkfud   ¼3½ vij:i   ¼4½ mijksDr esls dksbZ ugh 
35353535---- fuEu es ls dkSu oS|qr dk vPNk pkyd gksrk gS \ 
 ¼1½ ghjk   ¼2½ xzsQkbV  ¼3½ dks;yk   ¼4½ buesa ls dksbZ ugh 
36363636---- dkcZu dk vfdz; :i fuEu gSSA 
 ¼1½ ghjk   ¼2½ xzsQkbV   ¼3½ dks;yk   ¼4½ pkjdksy 
37373737---- Å’ekxfrdh; :i ls dkcZu dk lcls vf/kd LFkkbZ :i gSA 
 ¼1½ ghjk   ¼2½ xzsQkbV  ¼3½ Qqyjhu   ¼4½ dksy 
38383838---- izksM~;wlj xSl ¼ok;q vaxkj xSl½ fuEu dk feJ.k gSA 
 ¼1½ CO rFkk N2   ¼2½ CO rFkk H2  ¼3½ N2 rFkk NH3  ¼4½ CO, H2 rFkk N2 
39393939---- fuEu ds lkFk CO ,d ok’i”khy ;kSfxd cukrs gSA 
 ¼1½ fudy  ¼2½ dkWij   ¼3½ lksfM;e  ¼4½ ,Y;qfefu;e 
40404040---- fuEu ds }kjk CO dks vo”kksf’kr fd;k tkrk gSA 
 ¼1½ CHCl3     ¼2½ ik;jksxSyksy 
 ¼3½ CCI4     ¼4½ dkWij (I) DyksjkbM dk veksfudr̀ foy;u 
41414141---- oxZ 14 ds rRo gSA 
 ¼1½ dsoy +4 vkWDlhdj.k voLFkk j[krs gSA  ¼2½ dsoy  +2 vkSj +4 vkWDlhdj.k voLFkk j[krs gSA 
 ¼3½ M

-2 vkSj M
4+ vk;u cukrs gSA   ¼4½ M

2+ vkSj M
4+ vk;u cukrs gSA 

42424242---- tc dkcZueksuksvkWDlkbM rFkk Dyksjhu ds feJ.k dks lw;Z ds izdk”k esa j[kk tkrk gSA rc cuus okyk mRikn gSA 
 ¼1½ Fkkjksukby DyksjkbM    ¼2½ QkWLthu 
 ¼3½ QkWLQhu      ¼4½ dkcZu VsVªkDyksjkbM 
43434343---- CO2 ty es O;ogkj n’kkZrk gSA 
 ¼1½ nqcZy f}{kkjh; vEy H2CO3    ¼2½ nqcZy ,dy {kkjdh; vEy HO – CO2H 
 ¼3½ nqcZy f}vEyh; {kkj CO(OH)2   ¼4½ nqcZy ,d vEyh; {kkj HO – CO2H 
44444444---- og dkckZbM tks ty vi?kVu djus ij izksikbu nsrs gSA fuEu gSA 
 ¼1½ Al4C3 ¼2½ CaC2 ¼3½ Fe3C  ¼4½ Mg2C3 
45454545---- ,fyyMsl vk;fud dkckZbM gksrs gSA os fuEu ;qDr gksrs gSA 
 ¼1½ C

4- vk;u ¼2½ C2
2- vk;u ¼3½ C3

3- vk;u  ¼4½ C3
4- vk;u 

46464646---- esFksukbM~l gSA 
 ¼1½ Mg2C3, Be2C, Al4C3 rFkk CaC2  ¼2½ Mg2C3, Be2C rFkk Al4C3 
 ¼3½ Be2C, Al4C3 rFkk CaC2   ¼4½ Be2C rFkk Al4C3 
47474747---- vfXu”kked ,d cksry esa   rFkk fuEu ;qDr gSA 
 ¼1½ CaCO3 ¼2½ MgCO3 ¼3½ NaHCO3 ¼4½ dksbZ Hkh dkcksZusV  
48484848---- vkWDlkbM tks fd vipk;d ugh gSA 
 ¼1½ CO2      ¼2½ NO2 
    ¼3½ SO2      ¼4½ ClO2 
49494949---- fuEu es ls dkSulh vfHkfdz;k lgh ugh gS \ 
 ¼1½ CF4 + 2F

-
 →  [CF6]

2-   ¼2½ SiF4 + 2F
- →  [ SiF6]

2- 
 ¼3½ GeCl4 + 2Cl

-
 →  [ GeCl6]

2-
   ¼4½ SnCl4 + 2Cl

-
 →  [ SnCl6]

2- 
50505050---- fuEu dks dkWp foys; gSA 
 ¼1½ HF      ¼2½ H2SO4 
 ¼3½ HClO4     ¼4½ vEyjkt 
51515151---- dkcksZj.Me~ fuEu dk O;olfk;d uke gSA 
 ¼1½ Al2O3     ¼2½ SiC 
 ¼3½ CaCN2     ¼4½ CaC2 
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52525252---- yky lhek gSA 
 ¼1½ PbO      ¼2½ Pbo3 
 ¼3½ Pb3O4     ¼4½ Pb2O3 
53535353---- dkSulk ;kSfxd lhls dh “kdZjk dgykrh gS \ 
 ¼1½ PbCl2     ¼2½ Pb(NO3)2 
 ¼3½ PbSO4     ¼4½ Pb(CH3COO)2 
54545454---- lQasn lhls dk lw= fuEu gSA 
 ¼1½ Pb(OH)2. PbCO3    ¼2½ 2PbCO3. Pb(OH)2 
 ¼3½ Pb(OH)2. Pb(CH3COO)2   ¼4½ PbCO3.PbO 
55555555---- fuEu }kjk fVu dk frryhuqek Hkkx iznf’kZr fd;k tkrk gSA 
 ¼1½ SnCI2. 5H2O     ¼2½ SnCI2 
 ¼3½ SnCI4     ¼4½ SnCI4. 5H2O 
56565656---- lksfM;e gkbMªkWDlkbM foy;u ds vkf/kD; esa buesa ls fdl /kkrq vk;u dk gkbMªkWDlkbaM foys; gSA 
 ¼1½ Fe

3+      ¼2½ Cr
3+ 

 ¼3½ Sn
2+

      ¼4½ Cu
2+ 

57575757---- fuEu es lhlk vklkuh ls ?kqyrk gSA 
 ¼1½ ,flfVd vEy     ¼2½ lY¶;qfjd vEy  
 ¼3½ ukbfVªd vEy     ¼4½ gkbMªksDyksfjd vEy 
58585858---- lhls dk eǹq dk vFkZ  
 ¼1½ lhls dk PbO esa cnyuk   ¼2½ lhls dk Pb3o4 esa cnyuk  
 ¼3½ lhls ls v’kqf);ks ¼/kkfRod½ dk gVuk 

¼4½ HNO3 ds lkFk lhls dks /kks;k tkrk gSA rFkk blds i’pkr~ ,d ruq {kkjh; foy;u }kjk /kks;k tkrk gSA 
59595959---- flfydksu xeZ   foy;u ds lkFk fdz;k dj curk gSA 
 ¼1½ Si(OH)4     ¼2½ Si(OH)2 
 ¼3½ SiO2      ¼4½ Na4SiO4 
60606060---- ik;jksflfydsV es mifLFkr ljapukRed bdkbZ fuEu gSA 
 ¼1½ Si3O9

6-  ¼2½ SiO4
4-  ¼3½ Si2O7

6-  ¼4½ (Si2O5
2-)

n 
    

EXERCISE # 2 

PART – 1 : SUBJECTIVE QUEASTIONS 
HkkxHkkxHkkxHkkx    (A) % oxZ % oxZ % oxZ % oxZ 13th            
1111---- fuEu dkj.k crkvksa 

;|fi ,Y;qfefu;e bySDVªks jklk;fud Jas.kh es aÅij vkrk gSA fQj Hkh ;g ok;q o ikuh esa LFkkbZ gksrk gSA 
2222---- fuEu vfHkfdz;k  
 dksysesukbV + (A) →  Na2B4O7 

 Na2B4O7 + →  (B) H3BO3  

3333---- dSls izkIr djksxsaA 
 ¼1½ cksjsDl ls lksfM;e ijvkWDlkb 
 ¼2½ lksfM;e cksjksgkbMªkbM ls cksjstksy rhu inksa esa  
 ¼3½ ckWjksu ls cksjsDl ¼nks inks esa ½  
4444---- dksbZ x yo.k fuEu ifj.kke nsrk gSA 
 ¼1½ bldk tyh; foy;u fyVel dks {kkjh; dj nsrk gSA 
 ¼2½ Y dks T;knk xeZ djus ls dkWp ds inkFkZ esa Qqy tkrk gSA 
 ¼3½ tc X dks xeZ foy;u es AlkUnz H2SO4 feykrs gS Z vEy ds lQsn fdzLVy ckgj fudysxsaa 
 mijksDr ds fy;s lgh lehdj.k nks X, Y, vkSj Z dks igpkuksa A 
5555---- D;k gksrk gSA tc 
 ¼1½ cksjsDl dks izcy :i ls xeZ djrs gSA 
 ¼2½ Al dks tc dkWfLVd lksMk foy;u ds lkFk xeZ djrs gSA 
 ¼3½ tc cksjsDl o dksckWYV vkWDlkbM dks Tokyk esa xeZ djrs gSA 
 ¼4½ tc ,Y;qfefu;e ukbVªkbM es aty feyk;k tkrk gSA 
 ¼5½ tc Al, HNO3 ds lkFk vfHkfdz;k djrk gSA 
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6666---- tc [kfut A dks Na2CO3 foy;u ds esa xeZ djrs gSA rsk ,d lQsn vo{ksi curk gSA 
¼2½ vo{ksi dks Nkurs gSA rFkk Nfur esa nks ;kSfxd (C) o (D) gSA (C) dks fdzLVyhdj.k ls gVk ysrs gSA rFkk tc ekr ̀nzo 
esa CO2 izokfgr djrs gSA rks ;kSfxd (D), ;kSfxd (C) esa cny tkrk gSA 

 ¼3½ ;kSfxd (C) dks vf/kd xeZ djus ij ;kSfxd (D) o (E) nsrk gSA 
 ¼4½ (E) dks dksckWYV vkWDlkbM ds lkFk xeZ djus ij uhys jax dk inkFkZ (F) curk gSA 
 (A) ls (F) rd igpkfu;sa rFkk in (i) ls (iv) rd jkl;fud lehdj.k nhft,A 
7777---- mfpr dkj.k ls fuEufyf[kr dks le>kb;sa A 
 ¼1½ ,Y;qfefu;e /kkrq dks Cr, Mn, Fe vkfn /kkrqvksa ds fu’d’kZ.k esa vipk;d dh rjg iz;qDr djrs gSA 
 ¼2½ ckWjku B

3+ vk;u D;ksa ugh cukrk \ 
8888---- dSls LiAlH4 cuk;k tkrk gSA bldk izeq[k :i ls mi;ksx D;k gS\ 
    
Hkkx Hkkx Hkkx Hkkx (B) % oxZ % oxZ % oxZ % oxZ 14

th
      

9999---- flfydkWu] xzsQkbV tSlh lajpuk ugh cukrk gSA D;ks \ 
10101010---- CO ds leku SiO LFkkbZ ugh gSA D;ksa \ 
11111111---- vfr’kq) flfydkWu rRo dk D;k egRo gSA bls dSls izkIr djrs gSA 
12121212---- og vfHkfdz;k tks n’kkZrh gSa fd CO2 vEyh; vkWDlkbM gSa rFkk SnO2 mHk;/kehZ vkWDlkbM gksrs gSA 
13131313---- pwuk iRFkj ls CO2 cukus ds fy, ruq H2SO4 ds LFkku ruq HCl dke es ysrs gSA D;ks \ 
14141414---- dkcksZusV o ckbZdkcksZusV dks ,d nwljs ls dSls fHkUu dj ldrs gSA 
15151515---- fuEu vfHkfdz;kvksa dks iw.kZ dhft, % C + HNO3 ¼lkUnz-½ →  
16161616---- fdl oxZ ls fuEu dkckZbM lacf/kr gksrk gS \ 
 (i) SiC  (ii) VC  (iii) WC  (iv) Al4C3 

17171717---- flfydsV D;k gS] bUgs dSls oxhZdr̀ djrs gSA 
18181818---- flfydkWu D;k gSA ;s dSls cuk,s tkrs gS \ 
19191919---- fuEu vi?kVu dhft,  
 ¼1½ ,fYdy izkfrLFkkfir Dyksjksflysu  
 ¼2½ VªkbZ ,fYdy Dyksjksflysu  
20202020---- D;k gksrk gSA tc  
 ¼1½ R2 – SiCl2 rFkk R3 – SiCl ds feJ.k dk tyvi?kVu fd;k tkrk gSA 
 ¼2½ P4O10 ifLFkfr esa eSyksfud vEy dks xeZ fd;k tkrk gSA 
 ¼3½ fVu (IV) DyksjkbM dks ue ok;q es [kqyk NksMus ij  
 
21212121---- PbO, tks fd HCI rFkk H2SO4 es iw.kZ :i ls foys; gksrk gSA ysfdu HNO3 es augh ?kqyrk gS] D;ks \ 
 
22222222---- fuEu vfHkfdz;kvksa dh larqfyr vfHkfdz;k fyf[k,s 
 ¼1½ SnO dh ruq HNO3 ls fdz;k  
 ¼2½ Sn dh Cl2 xSl ds vkf/kD; ls fdz;k 
 ¼3½ ySM lYQkbM dks ok;q ls xeZ fd;k  
 

PART – II : OBJECTIVE QUESTIONS 
    
dsoy ,d fodYi lgh gSAdsoy ,d fodYi lgh gSAdsoy ,d fodYi lgh gSAdsoy ,d fodYi lgh gSA    
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13

th        
1111---- cksjksu ds ckjs esa vlR; dFku pqfu,sA 

¼1½ rRo dks “kq) voLFkk esa  900
o
C ij ftad ds lkFk cksjksu Vªkb DyksjkbM ds vip;u }kjk izkIr fd;k tkrk gSA 

 ¼2½ fdzLVyh; cksjksu dsoy xeZ lkafnzr vkWDlhdkjd }kjk vfHkdr̀ gksrk gSA 
¼3½ vfdzLVyh; cksjksu vkSj veksfu;k gYdk xeZ djus ij (BN)x nsrk gSA lk/kkj.kr% “osr Bksl ijrh; lajpuk ds lkFk 
,df=r gksdj xszQkbV nsrk gSA 

 ¼4½ cksjksu ljyrk ls B3+ /kuk;u cukrk gSA 
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2222---- Bkslhdr̀ djus ij fuEu nzoh; /kkrq dk foLrkj gksrk gSA 
 ¼1½ Ga      ¼2½ Al 
 ¼3½ Zn      ¼4½ Cu 
3333---- fuEu es ls dkSu izdf̀r es vEyh; gSA 
 ¼1½ Be(OH)2     ¼2½ Mg(OH)2 
 ¼3½ B(OH)3     ¼4½ Al(OH)3 
4444---- fuEu esa ls dkSulk dFku vkFkksZcksfjd vEy ds lanHkZ esa (H3BO3) xyr gS \ 
 ¼1½ ;g nqcZy ,dy {kkjh; ds leku O;ogkj djrk gSA 
 ¼2½ ;g xeZ ty esa foys; gSA 
 ¼3½ g; leryh; lajpuk j[krk gSA 
 ¼4½ ;g f={kkjdh; vEy dh rjg dk;Z djrk gSA 
5555---- tyh; foy;u esa ijvkWDlkscksjsV nsrk gSA 
 ¼1½ B(OH)4

-
 + H2O2     ¼2½ Na2B4O7 . 10H2O 

 ¼3½ HBO2     ¼4½ Na[B3O3(OH)4]
- 

6666---- 1 mol cksjsDl ;qDr tyh; foy;u vEy ds 2 mol ls fdz;k djrk gS] D;ks fd  
 ¼1½ dsoy B(OH)3 ds 2 eksy curs gSA 
 ¼2½ dsoy [B(OH)4]

-
 ds 2 eksy curs gSA 

 ¼3½ B(OH)3 rFkk [B(OH)4]
-  izR;sd ds 1 eksy curk gSA 

 ¼4½ [B(OH)4]
-  rFkk B(OH)3 ds 2 eksy curs gSA ftues Als dsoy [B(OH)4]

-   vEy ls vfHkdr̀ gksrk gSA 
7777---- cksjsDl cQj dh rjg iz;qDr gksrk gSA D;ksfd  
 ¼1½ blds tyh; foy;u esa nqcZy vEy rFkk blds yo.k dh ek=k leku gksrh gSA 
 ¼2½ ;g vklkuh ls miyC/k gsSA 
 ¼3½ bldk tyh; foy;u izcy vEy rFkk blds yo.k dh leku ek=k j[krk gSA 
 ¼4½ dFku cksjsDl ,d cQj gSA] xyr gSA 
8888---- MkbZ cksjksu dh Dyksjhu ds lkFk fdz;k djkus ij mRiUu gksrk gSA 
 ¼1½ B2H5Cl     ¼2½ H2 
 ¼3½ BCI3     ¼4½ (B) rFkk (C) nksuksa 
9999---- B2H6 }kjk fuEu es Als dkSu ugh cuk;k tk ldrk gS \ 
 ¼1½ NaBH4     ¼2½ H3BO3  
 ¼3½ B2(CH3)6     ¼4½ B2H6 . 2NH3 

10101010---- MkbZ cksjksu ds fy, fuEu es ls dkSu lk dFku lR; gSA 
 ¼1½ ljy ,ehu tSls NH3, CH3NH2 MkbZ cksjksu ds vlfEer fo[k.Mu nsrh gSA 
 ¼2½ tfVy ,ehu tSls (CH3)3N vkSj fifjMhu MkbZ cksjksu ds lfEer fo[k.Mu nsrh gSA 
 ¼3½ ljy vkSj tfVy nksuks ,ehu MkbZ cksjksu ds lfEer fo[k.Mu nsrh gSA 
 ¼4½ (A) vkSj (B) nksuksa 
11111111---- BCl3 dk ,d tyh; foy;u 
 ¼1½ naqcZy vEy gksrk gSA    ¼2½ nqcZy {kkj gksrk gSA 
 ¼3½ mnklhu gksrk gSA    ¼4½ izcy {kkj gksrk gSA 
12121212---- BF3 ty vif?kVr gksdj cukrk gSA 
 ¼1½ H3BO3      ¼2½ HBF4 
 ¼3½ (A) o (B) nksuksa    ¼4½ buesa ls dksbZ ugha 
13131313---- futZy ,Y;qfefu;e DyksjkbM ds fy, lgh dFku gSA 
 ¼1½ ;g AlCl3 ds :i esa jgrk gSA   ¼2½ ;g vklkuh ls ty vi?kfVr ugh gksrk  
 ¼3½ ;g 100

o
C ij fuokZr es aÅ/oZifkr gks tkrk gSA ¼4½ ;g izcy yqbl {kkj gSA 

14141414---- Al(OH)3 ds :i es Al
3+ ds fy, tyh; veksfu;k vo{ksih vfHkdeZd ds :i esa izkIr fd;k tkrk gSA u fd tyh; NaOH     

dks D;ksfd  
 ¼1½ NH4

+
 ,d nqcZy {kkj gksrk gSA   ¼2½ NaOH ,d cgqr izcy {kkj gksrk gSA 

 ¼3½ NaOH. [Al(OH)4]
- vk;u gksrk gS  ¼4½ NaOH, [Al(OH)2]

+
 vk;u gksrk gSA 

15151515---- fuEu ds fuekZ.k ds lkFk xfyr NaOH esa Al dks ?kksyk tkrk gSA 
 ¼1½ lksfM;e ,Y;qfeusV (Na3AlO3)    ¼2½ lksfM;e esVk,Y;qfeusV (NaAlO2) 
 ¼3½ ,Y;qfefu;e gkbMªkWDlkbM   ¼4½ ,Y;qfeuk 
16161616---- fuEu es ls dkSulh vfHkfdz;k futZyh; AlCl3 ugh nsrh gSA 
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 ¼1½ AlCl3. 6H2O dks xeZ djus  ij  
 ¼2½ m’eh; ,Y;qfefu;e pw.kZ ij ls “kq’d HCl izokfgr djus ij  
 ¼3½ m’eh; ,Y;qfefu;e pw.kZ ij ls “kq’d Cl2 izokfgr djus ij  
 ¼4½ “kq’d Cl2 dh ,d /kkjk es a,Y;qfeuk rFkk dksd ds ,d feJ.k dks xeZ djus ij  
17171717---- inkFkkZs ds lkFk ,Y;qfefu;e ik= tks /kksus dk lksMk ;qDr gSa] dks ugh /kks;k tkrk gSA D;ksfd  
 ¼1½ /kksus okyk lksMk eagxk gksrk gSA 
 ¼2½ /kksus okyk lksMk vklkuh ls fo;ksftr gksrk gSA 
 ¼3½ /kksus okyk lkMk ,Y;qfefu;e ds lkFk fdz;k djds foys;h ,Y;qfeusV curk gSA 
 ¼4½ ,Y;qfefu;e ds lkFk /kksus okys lksMs dh fdz;k djkdj vfoys;h ,Y;qfefu;e vkWDlkbM cukrk gSA 
18181818---- fuEu es ls dkSu lk Nn~e ,ye~ gksrk gS \ 
 ¼1½ (NH4)2SO4.Fe(SO4)3.24H2O    ¼2½ K2SO4.Al2(SO4)3.24H2O 
 ¼3½ MnSO4.Al2(SO4)3.24H2O   ¼4½ bues ls dksbZ ugh  
19191919---- tc iksVk’k ,ye~ ds foy;u ds vkf/kD; es lksfM;e gkbMªkWDlkbM ds ,d foy;u dks feyk;k tkrk gSA rks ge fuEu izkIr 

djrs gSA 
 ¼1½ ,d “osr vo{ksi    ¼2½ uhyk&”osr vo{ksi  
 ¼3½ ,d lkQ foy;u    ¼4½ ,d fdzLVyh; nzO;eku 
20202020---- fuEu es dksSu tyvi?kVu ij ,sflfVyhu nsrk gSA 
 ¼1½ Al2(C2)3     ¼2½ Mg2C3 
 ¼3½ B4C      ¼4½ La4C3 
21212121---- CO2 }kjk Al gkbMªksDlkbM ds vo{ksi.k ls Al(OH) iznf’kZr djrk gSA fd  
 ¼1½ vEyh; xq.k cgqr de gSA   ¼2½ vEyh; xq.k cgqr vf/kd gSA 
 ¼3½ {kkjh; xq.k cgqr vf/kd gSA   ¼4½ {kkjh; xq.k cgqr de gSA 
 
22222222---- fuEu es ls dkSu ty ds lkFk fdz;k ugh djrk gSA 
 ¼1½ B2S3      ¼2½ B4C 
 ¼3½ Al4C3     ¼4½ Al2S3 
    
Hkkx Hkkx Hkkx Hkkx (B)    % oxZ % oxZ % oxZ % oxZ 14

th
     

23232323---- xeZ lkUnz HNO3 xszQkbV dks cnyrk gSA 
 ¼1½ xzsQkbV vkWDlkbM esa     ¼2½ csUthu gsDlkdkcksZfDlfydk vEy esa 
 ¼3½ (A) o (B) nksuksa     ¼4½ bues ls dksbZ ugh  
24242424---- CCl4 ty vi?kVu dh vksj vfdz; gksrs gS ysfdu SiCI4 vklkuh ls ty vi?kfVr gks tkrs gSA D;ksfd 
 ¼1½ dkcZu Loa; dk v’Vd izlkfjr ugh djrs gSA ysfdu flfydkWu Loa; dk v’Vd izlkfjr djrs gSA 
 ¼2½ dkcZu dk vk;uu foHko] flfydkWu ls vf/kd gksrk gSA 
 ¼3½ dkcZu] f}ca/k rFkk f=ca/k cukrs gSA 
 ¼4½ dkcZu dh oS|qr_.krk] flfydkWu dh vis{kk vf/kd gksrh gSA 
25252525---- ,d jaxghu xSl ] tks fd uhyh Tokyk es tyrh gS rFkk CuO dks Cu esa mipf;r dj nsrh gSA fuEu gSA 
 ¼1½ N2      ¼2½ CO 
 ¼3½ CO2      ¼4½ NO2 
26262626---- tc Hkki dks yky r`Ir dksd es ls izokfgr fd;k tkrk gSA 
 ¼1½ CO2 rFkk H2 izkIr gksrs gSA   ¼2½ CO rFkk N2 izkIr gksrs gSA 
 ¼3½ CO rFkk H2 izkIr gksrs Gsa   ¼4½ isVªksy xSl izkIr gksrh gSA 
27272727----    H2SO4 ds lkFk iksVsf’k;e Qsjkslk;ukbM dks xeZ djus ij fuEu es ls dkSu izkIr gksrk gSA 
 ¼1½ CO2      ¼2½ CO 
 ¼3½ C2H2     ¼4½ (CN)2 
28282828---- dks;yk xSl fuEu dk feJ.k gSA 
 ¼1½ CO rFkk H2      ¼2½ H2, lrÀlr rFkk vlarÌr gkbMªksdkcZu CO, CO2, N2 rFkk O2 
 ¼3½ larÌr rFkk vlarÌr gkbMªksdkcZu    ¼4½ CO, CO2 rFkk CH4  
29292929---- Al4C3, CaC2 rFkk Mg2C3 ds fy, vk;u izfr’kr dze’k fuEu gSA 
 ¼1½ C

4-
, C2

2-
, C3

4-    ¼2½ C2
2-

, C
4-

, C3
4- 

 ¼3½ C3
4-

, C3
2-

, C
4-

     ¼4½ C3
4-

, C
4-

, C2
2- 

30303030---- xyr dFku dk pquko dhft,  
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 ¼1½ vUrjdksf”k; dkckZbM dk fuekZ.k flfydku rFkk cksjksu tSlh v/kkrqvksa }kjk gksrk gSA 
 ¼2½ SiC  dkcksZjs.Me dgykrk gSA 
 ¼3½ jDr esas Fe(II) ds lkFk ladqy fuekZ.k djus ds dkj.k CO rFkk CN

- nksuksa ?kkrd gSA 
¼4½ tc dkcZu vkSj flfydk vip;u dh fdz;k es Alz;ksx djrs gSA QkWLQsV] jkWd]QkWLQksjl nsrk gSA vkSj CO lgmRikn ds 
:i esa izkIr gksrk gSaAa 

31313131---- xyr dFku dk pquko dhft,  
 ¼1½ CO vkSj H2 dh fdz;k es dkcZu eksusk vkWDlkbM curk gSA 
 ¼2½ CO dh fo’kkDrk gheksXyksfcu es vk;ju ijek.kqvksa ds cgq c/kkaas dh ;kasX;rk ds dkj.k gksrh gSA  
 ¼3½ SiC vkSj B4C lgla;ksth dkckZbMl~ gSA 
 ¼4½ NCN

2- vk;u CO2 ds lkFk lebysDVªkWfud vkSj laelajpukRed ugh gSA 

32323232----    Me2SiCl2   →
O

2
H

(A)  → oncondensati
(B).    

 mRikn dh izdf̀r gSA 
 ¼1½ dsoy js[kh; cgqyd    ¼2½ pfdz; mRikn 
 ¼3½ (A) o (B) nksuksa     ¼4½ bues ls dksbZ ugh 
33333333---- flfydkWu jsftu curs gSA 
 ¼1½ PHSiCl3 rFkk (Ph)2SiCI2 ds feJ.k dks VkWY;wbZu ?kksyrk gSa vkSj rc ty ds lkFk vi?kVu djrs gSA 
 ¼2½ (CH3)2SiCl2 vkSj (CH3)3SiCl ds feJ.k dk ty vi?kVu djus ij 
 ¼3½ (CH3)2SiCl2 dk ty vi?kVu djus ij 
 ¼4½ bues ls dksbZ ugh 
34343434---- Xykl gSA 
 ¼1½ cgqydh feJ.k    ¼2½ lw{e& fdzLVyhdr̀ 
 ¼3½ vfr”khy nzo     ¼4½ tSy 
35353535---- vkWVkseksckby dh ok;q Ldzhu cukus es fuEu dkap iz;qDr djrs gSA 
 ¼1½ dzqd       ¼2½ tsuk 
 ¼3½ ls¶Vh      ¼4½ ikbjsDl 
36363636---- fVu] lkUnz HNO3 ds lkFk fdz;k djrk gSa rFkk fuEu nsrk gSA 
 ¼1½ LVSfud ukbVªsV    ¼2½ LVSul~ ukbVªsV  
 ¼3½ esVk & LVSful vEy    ¼4½ dksbZ flXek c/ak ugh gksrk gSA 
37373737---- xyr dFku dk pquko dhft,  
 ¼1½ Pb3O4 jDr rRo gSa 
 ¼2½ (Me)2SiCl2 ds ty vi?kVu ij vkSj rc vUrjv.kqd la?kuu ij ;s frjNs tqMs gq,s flfydkWu nsrk gSA 
 ¼3½ SiO4

4-
 ty ds lkFk tyvi?kVu ij ;k vEy Si2O7

6- nsrk gSA 
 ¼4½ bues ls dksbZ ugh 
38383838---- yky lhek ds fy, fuEu es ls dkSu lk dFku lgh gS \ 
 ¼1½ ;g lhlk dk ,d lfdz; :i gksrk gSA  ¼2½ bldk vf.od lw= Pb2O3 gksrk gSA 
 ¼3½ ;g PbO rFkk CO2 es fo;ksftr gksrs gSA  ¼4½ ;g PbO rFkk O2 es fo;ksftr gksrs gSA 
,d ;k ,d ls vf/kd lgh mÙkj dk p;u dhft, ,d ;k ,d ls vf/kd lgh mÙkj dk p;u dhft, ,d ;k ,d ls vf/kd lgh mÙkj dk p;u dhft, ,d ;k ,d ls vf/kd lgh mÙkj dk p;u dhft,     
HkkxHkkxHkkxHkkx    (A)    % oxZ % oxZ % oxZ % oxZ 13

th        
39393939---- dkSulh iztkfr gksrh gSA 
 ¼1½ [BF6]

3-     ¼2½ [AlF6]
3- 

 ¼3½ [GaF6]
3-     ¼4½ [lnF6]

3- 
40404040---- lqgkxk&eudk ijh{k.k fuEu }kjk fn;k tkrk gSA 
 ¼1½ ,d ,Y;qfefu;e yo.k     ¼2½ ,d dksckYV  
 ¼3½ ,d dkWij yo.k    ¼4½ ,d fudy yo.k 
41414141---- fuEu es dkSu lk dFku lR; gSA 
 ¼1½ B2O3 vkSj B(OH)3 vEyh; vkWDlkbM gSA 
 ¼2½ cksjksu vkSj flfydkWu ds gSykbMl “kh?kzrk ls tyvi?kfVr gksrs gSA 
 ¼3½ cksjsku vkSj flfydkWu ds gkbMªkbM ok’I’khy Lor% tyus okys vkSj “kh?kz tyvi?kfVr gksrs gSA 
 ¼4½ (AlH3)n ,Y;qfefu;e gkbMªkbM dk ,d cgqyd gSA 
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42424242---- cksfjd vEy iz;qDr gksrs gSA 
 ¼1½ ,d izfrjks/kh ds :i esa     ¼2½ lksfYMfjax es xkyd ds :i esa  
 ¼3½ izdk”kh; Xykl ds :i esa    ¼4½ pedhys feV~Vh ds crZu rFkk busey~ cukus esa 
43434343- BF3 dh mifLFkfr es afuEu es ls lR; dkSuls gS \ 
 ¼1½ ;g dejs ds rki ij Hkh ok’I’khy nzo gksrs gSA 
 ¼2½ ;g yqbZl vEy gSA 
 ¼3½ bldh T;kferh leryh; gSA 
 ¼4½ ;g NH3 ds lkFk ;kSfxr fd, tkrs gSA 
44444444---- fuEu es ls dkSu ls  lgh gS \ 
 ¼1½ Al vipk;d dh rjg dk;Z djrk gSA  ¼2½ Al mPp rki ij Hkh Hkki ds lkFk fdz;k ugh djrs gSA 
 ¼3½ Al vU; /kkrqvks ads lkFk dbZ feJ /kkrq cukrs gSA ¼4½ Al blds lHkh ;kSfxdks aes vf/kd gksrs gSA 
45454545---- futZy ,Y;qfefu;e DyksjkbM ds ckjs es fuEu es ls dkSu ls dFku xyr gS \ 
 ¼1½ ;g AlCI3 v.kq ds :i es mifLFkr~ gksrs gS 
 ¼2½ ;g izcy yqbZl {kkj gksrs gSA 
 ¼3½ ;g fuokZr ds vUrZxr 100

o
C ij m/okZikfrr gksrs gSA 

 ¼4½ ;g vklkuh ls tyvi?kfVr ugh gksrs gSA 
Hkkx Hkkx Hkkx Hkkx (B)    % oxZ % oxZ % oxZ % oxZ 14th        
46464646---- lgh dFku@dFkuksa dks pqfu;s  
 ¼1½ izdf̀r es axaazsQkbV izfr& pqEcdh; gksrs gSA rFkk ghjk vuqpqEcdh; gksrs gSA 

¼2½ xzsQkbV] dkcZu ijek.kq dh vksj /kkfRod pkyd ds :i es rFkk dkcZu ijek.kq dh ijr yEcor~ v)Z pkyd ds :i esa 
dk;Z djrk gSA 

 ¼3½ xzsQkbV dk ghjs dh vias{kk de ?kuRo gksrk gSA 
 ¼4½ C60 cd~feuLVj QqYjhu dgykrk gSA 
47474747---- dkcZu eksuksvkWDlkbM fuEu }kjk cuk;k tkrk gSA 
 ¼1½ lkUnz H2SO4 ds lkFk QkWfeZy vEy dks xeZ dj 
 ¼2½ lkUnz H2SO4 ds lkFk ikSVsf”k;eQsjks lk;ukbM dks xeZ dj 
 ¼3½ P4O10 ds lkFk esyskfud vEy dsk xeZ dj  
 ¼4½ Mg2C3 dks ty vi?kfVr dj 
48484848---- foys;h ckbdkcksZusVksa ds fy, fuEu es ls dkSuls dFku xyr gS \ 
 ¼1½ os fQuks¶Fkyhu ds lkFk xqykch jax nsrs gSA 
 ¼2½ os QhukWy ds lkFk dkcZuMkbvkWDlkbM eqDr djrs gSA 
 ¼3½ os B.Ms es eSXuhf”k;e lYQsV ds lkFk “osr vo{ksi nsrs gsSA 
 ¼4½ os ruq H2SO4 ds lkFk vfHkfdz;k djus ij dkcZuMkbZvkWDlkbM eqDr djrs gSA 
49494949---- fuEu es dkSu ty ds lkFk vfHkfdz;k djus ij ,Fkkbu nsrs gS \ 
 ¼1½ Al2(C2)3     ¼2½ Al4C3 
 ¼3½ SrC2      ¼4½ Mg2C3 
50505050---- ,d ladqy f=;Zd lEc) cgqyd ¼flfydkWu½ fuEu ds }kjk cuk;k tkrk gSA 
 ¼1½ (CH3)3SiCl ds ty vi?kVu ls   ¼2½ (CH3)3SiCl rFkk (CH3)2SiCl2 ds feJ.k d sty vi?kVu ls  
 ¼3½ CH3SiCl3 ds ty vi?kVu ls    ¼4½ SiCl4 ds ty vi?kVu ls  
51515151---- lgh dFku dks pqfu;s  
 ¼1½ f}yd J[̀kayk flfydsVksa dks ,fEQcksye~ ls tkuk tkrk gSA 
 ¼2½ pfdz; flfydsVks es Alzfr prq’Qyd nks vkWDlhtu ijek.kq lkf>r fd;s tkrs gSA 
 ¼3½ vkWFkkZsflfydsV] fofoDr (SiO4)

4-
 bdkbZ ;qDr gksrs gSA 

 ¼4½ ,sLosLVkWl [kfut f}Jà[kyh;flfydsV gksrs gSA rFkk vHkzd “khV flfydsV gksrs gSA 
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EXERCISE # 3 
 PART – 1 : MATCH THE COLUMN 

Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13th        
1111----    LrEHk 1LrEHk 1LrEHk 1LrEHk 1                        LrEHk 2LrEHk 2LrEHk 2LrEHk 2    
 (A) BBr3 + H2 →  B     lqgkxk eudk ijh{k.k 
 (B) Na2B4O7.10H2O + CuSO4 →   vip;u  
 (C) AlCl3 + H2O →   HCl    “osr ?kwe  
 (D) Cr2O3 + Al →  Cr    ty vi?kVu 
    
Hkkx Hkkx Hkkx Hkkx (A)    % % % %     oxZ oxZ oxZ oxZ 14

th            
2222 LrEHk 1LrEHk 1LrEHk 1LrEHk 1                        LrEHk 2LrEHk 2LrEHk 2LrEHk 2    
 (A) Al2 (C2)3 + H2O →        mRiknksa esa ls ,d essa σ  vkSj π   nksuksa ca/k gksrs gSA 
 (B) CH2(COOH)2 + P4O10 →    tyvi?kVu 
 (C) CH3 SiCI3 + H2O →    futZyhsdj.k 

 (D) SnCI2.24H2O 
dings

On

tan
 →    tfVy tkyuqek tkyd 

 

PART – II COMPREHENSION 
vuqPNsn % fuEu vuqPNsn dks /;ku las if<, vkSj iz”uksa ds mÙkvuqPNsn % fuEu vuqPNsn dks /;ku las if<, vkSj iz”uksa ds mÙkvuqPNsn % fuEu vuqPNsn dks /;ku las if<, vkSj iz”uksa ds mÙkvuqPNsn % fuEu vuqPNsn dks /;ku las if<, vkSj iz”uksa ds mÙkj nhft, &j nhft, &j nhft, &j nhft, &    

Bl3 fuEy NksMdj lHkh cksjksu VªkbZgsykbMksa dks rRoksa ds lh/ksa la;ksx ls cuk;k tkrk gSA cksjksu VªkbZgsykbMksa esa f=Hkqtkdkj 
BX3 v.kq gksrs gSA vius oxZ ds vU; rRoksa ds gsykbMksa dh vis{kk ;s xSl] nzo rFkk Bksl voLFkk esa ,dydh; nzo rFkk BF3 
rFkk BCl3 xSlh; gSa] BBr3 ok’I’khy nzo rFkk BI3 Bksl gksrk gSA cksjksu gsykbMksa ysfol vEy gksrs gSA D;ksafd ;s lk/kkj.k cslksa 
ds lkFk ysfol ladqy gksrs gSA tSls fd fuEu vfHkfdz;k esa 

   BF3 (g) + : NH3 (g) →    F3B – NH3 (s)  

ysfdu cksjksu DyksjkbM] czksekbM rFkk vk;ksMkbM] nqcZy izksVkWu nkrk inkFkkZs tSsls fd ty] ,YdkWgy vkSj ,ehUl ds lkFk 
izksVkWuhdj.k vfHkfdz;k iznf”kZr djrs gSA tSls fd BCI3 dk rsth l sty vi?kVu gksrk gSA 

   BCI3(g) + 3H2O(ℓ) →   B(OH)3 (aq) + 3HCl (aq) 

,slk ekuk tkrk gSA fd mijksDr vfHkfdz;k ds igys in esa ladqy CI3B ←  OH2 curk gSa ftlesa ls HCI fudy tkrk gSA 
vkSj fQj ty ds lkFk vfHkfdz;k gksrh gSa SA 

1111---- BF3, BCl3 rFkk BBr3 ds fy, ysfol vEy lkeF;Z dk lgh dze fuEu esAls dkSu lk gSA 
 (A) BF3 > BCl > BBr3 (B) BF3 = BCl3 = BBr3 (C) BF3 < BCl3 < BBr3  (D) BBr3 > BF3 > BCl3 

2222---- BX3 v.kq esa B – X ca/k yEckbZ ds izflr eku ds ckjs es afuEu esas ls dkSu lk vuqeku lgh gksxk A 
¼1½ BF3 esa B – F ca/k yEckbZ dk izflr eku lS)kfUrd eku ls de gksxk D;ksfd fo|qr _.krk ds eku B(2.04) rFkk 
F(4.0) ds vk/kkj ij ca/k es avk;fud izdf̀r gksxh ftldh otg ls foifjr vkos’k ds vk;u ,d nwljs dks vkdf’kZr djrs gSA 
vr% ca/k yEckbZ dk eku de gksuk pfg,A 

 ¼2½  BF3 rFkk [BF4]
- esa B – F ca/k yEckbZ dk eku leku gksxkA 

¼3½ BF3 esa B – F ca/k yEckbZ ds eku esa deh dk dkj.k B dh fjDr ‘2P’ d{kd rFkk F dh Hkjh gq;h ‘2P’ d{kd ds chp 
foLFkkuhdj.k Pπ – Pπ ca/k dk cuuk gSA 

 ¼4½ B – X ca/k yEckbZ dk lgh dze gksxk B – F > B – CI > B – Br > B – I  
3333---- BX3 ds ty vi?kVu ds ckjs esa lgh gSA 
 ¼1½ lHkh  BX3 dk ty vi?kvu gksus ls B(OH)3 (aq) rFkk HX(aq) curs gSA 
 ¼2½ BF3 dk ty vi?kVu iw.kZ ugh gks ikrk  ds cu tkus dh otg ls  
 ¼3½ BBr3 dk ty vi?kVu gksrk gh ugh gSa D;ksfd ;g ty ds lkFk H – bonds ugh cu ikrk  
 ¼4½ mijksDr lHkh lgh gSA 
4444---- fuEu es ls dkSu lh vfHkfdz;k lgh ugh gSA 
 ¼1½ BF3(g) + F- (aq) →  [BF4]

- (aq) 
 ¼2½ BCl3 (g) + 3EtOH(ℓ)→  B (OEt)3(ℓ) + 3HCl(g) 
 ¼3½ BBr3 (ℓ) + F3BN(CH3)3 (s) →  BF3(g) + Br3BN(CH3)3 (s) 
 ¼4½ BCl3 (g) + 2 C5H5N (ℓ) →  Cl3B (C5H5N)2 (s) 
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PART – III ASSERTION / REASON 
    
funsZ’k %funsZ’k %funsZ’k %funsZ’k %    izR;izR;izR;izR;sd iz’sd iz’sd iz’sd iz’uksa es anks dFku fn;s x;s gSa ,d dFku uksa es anks dFku fn;s x;s gSa ,d dFku uksa es anks dFku fn;s x;s gSa ,d dFku uksa es anks dFku fn;s x;s gSa ,d dFku (A)    vkSj dkj.kvkSj dkj.kvkSj dkj.kvkSj dkj.k    (B)    lgh mÙkj pqfu,slgh mÙkj pqfu,slgh mÙkj pqfu,slgh mÙkj pqfu,s    
 ¼1½ ;fn nksuks dFku rFkk dkj.k lR; gSA rFkk dkj.k] dFku dh lgh O;k[;k djrk gSA 
 ¼2½ ;fn nksuksa dkj.k rFkk dFku lR; gSA ijUrq dkj.k dFku dh lgh O;k[;k ugh djrk gSA 
 ¼3½ ;fn dFku lR; gSa rFkk dkj.k vlR; gSA 
 ¼4½ ;fn dFku vlR; gSA ijUrq dkj.k lR; gSA 
 ¼5½ ;fn dFku rFkk dkj.k nksuks vlR; gSA 
    
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ% oxZ% oxZ% oxZ 13

th        
1111---- dFku % Al(OH)3, NH4OH es avfoys; gksrk gSa tcfd NaOH es afoys; gSA 
 dkj.k % NaOH ,d izcy {kkj gksrk gSA 
    
2222---- dFku % cksjksu vuqi;qDr mPp xyukad j[krk gSA 
 dkj.k % cksjksu v/kkfRod y{k.k j[krk gSA 
    
3333---- dFku % csUthu fdz;k’khy gksrh gSa tcfd vdkcZfud csUthu vfdz;’khy ;kSfxd gSA 
 dkj.k % vdkcZfud csUthu cksjsthu B3N3H6 gSA 
    
4444---- dFku % Al, [AlF6]3 curk gSA ysfdu B, [BF6]3 ugh curk gSA 
 dkj.k % BF3 ty vi?kfVr gksdj HBF4 ;kSfxd nsrk gSA 
    
5555---- dFku % cksjksu dsoy ;g&la;kstd ;kSfxd cukrk gSA 
 dkj.k % cksjksu ds NksVs vkdkj ds dkj.k bldh izFke rhu vk;uu ,FkSYih dk ;ksx cgqr mPp gSA 
    
6666---- dFku % Al Cl3,Al2Cl6 ds :i es f}yd cukrk gSA ysfdu H2O esa ?kksyus ij [Al(H2O)6]

3+ rFkk Cl
- vk;u cukrk gSA 

 dkj.k % AlCl3 dk tyh; foy;u ty vi?kVu ds dkj.k vEyh; gksrk gSA 
    
HkkxHkkxHkkxHkkx    (B)    % oxZ % oxZ % oxZ % oxZ 14

th        
7777---- dFku % Si - Si ca/k Si – O ls nqcZy gksrs gSA 
 dkj.k % flfydkWu Loa; ds lkFk f}ca/k cukrk gSA 
    
8888---- dFku % Pb

+4 vkluh ls Pb
2+ vipf;r gks tkrs gSA 

 dkj.k % Pb
+2

 vuqpqEcdh; gSA 
    
9999---- dFku % SiF6

2- Kkr gSA tcfd SiCl6
2- vKkr gSA 

dkj.k % ¶yksfju dk vkdkj NksVk gksrk gSA rFkk ¶yksjhu dk ,dkdh bySDVªkWu ;qXe Si ds d d{kd ls vUr% fdz;k djrk gSA 
    
10101010---- dFku % SnCl2. 2H2O ty ls foys; gSa vkSj bldk foy;u j[ks jgus ij nwf/k;k gks tkrk gSA 
 dkj.k % SnCl2. 2H2O dk tyvi?kVu djkus ij /khjs&/khjs Sn(OH)2 vkSj HCl dk fuekZ.k djrk Gsa 
 

PART – IV : TRUE/ FALSE 
    
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13

th        
    
1111---- oxZ 13 ds gkbMksDlkbMksa ds {kkfj;rk dk dze oxZ esa uhps tkus ij ?kVrk gSA 
2222---- iksVk’k ,yd dk tyh; foy;u vEyh; gksrk gSA 
3333---- csjsfy;e vkSj ,Y;qfefu;e nksuks ds DyksjkM Bksl voLFkk es aDyksjkbM lsrq j[krs gSA 
4444---- B(OH)3 vEyh; izdf̀r dk gksrk gSA 
5555---- cksjsDl dks lkUnz H2SO4 ds lkFk xeZ djus ij vkFkkZs cksfjd vEy j[krk gSA 
6666---- cksjksu HCI es a?kqyu’khy gSA 
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Hkkx 2 % oxZ 14Hkkx 2 % oxZ 14Hkkx 2 % oxZ 14Hkkx 2 % oxZ 14    
7777---- CO2 dks QkfeZd vEy ds futZyhdj.k ls cuk;k tkrk gSA  
    
8888---- flysUl vipk;d dh rjg O;ogkj djrs gSA 
    
9999---- ySM ukbVªsV xeZ djus xSl izokfgr djus ij NO2 rFkk O2 dk feJ.k nsrs gSA 
    
10101010---- xeZ fVu ij ’kq"d Dyksfju xSl izokfgr djus ij futZy fVu (II) DyksjkbM izkIr gksrk gSA 
    
11111111---- izksM;wlj xSl CO o H2 dk feJ.k gSA 
    
12121212---- “osr lhlk tc isUV dh rjg iz;qDr gksrk gSA rks bldh cgqr vf/kd vkoj.k {kerk gksrh gSA 
 

PART –V : FILL IN THE BLANKS 
    
Hkkx Hkkx Hkkx Hkkx (A) % oxZ % oxZ % oxZ % oxZ 13

th
      

1111---- Al dh lkUnz ------------------------- ds lkFk fdz;k ds ls gkbMªkstu xSl eqDr gksrh gSA 
2222---- ckWjksu ds gkbMªkbM ------------------------ dgykrs gSA 
3333---- FkSfy;e dh LFkkbZ vkWDlhdj.k voLFkk ---------------------------- 
4444---- fdzLVyh; cksjksu gS -------------------------- vkSj dsoy tqMk gqvk gSA }kjk -------------------- vfHkdeZdA 
5555---- BCI3, BF3 dj vis{kk -------------------- ywbl vEy gSA 
    
HkkxHkkxHkkxHkkx    (B)    % oxZ % oxZ % oxZ % oxZ 14

th
     

6666---- dkcZu ds }kjk vU; dkcZu ijek.kqvksa ls tqM dj J[̀kayk cukus ds xq.k ----------------- dgrs gSA 
    
7777---- ,fYdy izkfrLFkkfir Dyksjks flysu ty vi?kVu ij ------------------- nsrs gSA 
    
8888---- VªkbZ ,fYdy ¶yksjks flysu d sty vi?kVu ---------------------- nsrs gSA 
    
9999---- fyFkktZ dk lw= ------------------- o yky jSM dk lw= --------------------- gksrk gSA ;s nksuksa isUVl esa ------------------------ dh rjg iz;qDr gksrs gSA 
    
10101010---- dkcZu eksuks vkWDlkbM ------------------- ds foy;u es ankc yxkus ij vo”kksf’kr gks tkrh gSA tcfd dkcZuMkbZ vkWDlkbM ------------------- 

ds foy;u es avo”kksf’kr gksrh gSA 
 

EXERCISE # 4 

PART – I: JEE PROBLEMS 
    
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13

th
     

1111---- ,Y;qfefu;e lYQkbM tc ue gksrk gSA rks [kjkc xa/k nsrk gSa larqfyr lehdj.k fyf[k,A   [JEE 1997] 
    
2222---- fuEu ds fy, larqfyr lehdj.k fyf[k,A 
 ,Y;qfefu;e dh vfHkfØ;k tyh; NaOH ls djokus ij       [JEE 1997] 
    
3333---- fuEu dFku o dkj.k dk mÙkj nsA 
 dFkdFkdFkdFku%u%u%u% Al (OH)3 mHk;/kehZ gksrk gSA 
 dkj.k%dkj.k%dkj.k%dkj.k% Al – O rFkk O – H ca/k Al(OH)3 esa vklku :i ls VwVrs gSA     [JEE 1998] 
 ¼1½ (A) vkSj (R) nksuks lgh gSa] (R), (A) dk lgh Li’Vhdj.k gSA 
 ¼2½ (A) vkSj (R) nksuks lgh gS] vkSj (R), (A) dk lgh Li’Vhdj.k gSA 
 ¼3½ (A) lgh gSA ysfdu (R) xyr gSA 
 ¼4½ (A) xyr gS ysfdu (R) lgh gSA 
4444---- dksckYV (II) vkWDlkbM ls lacf/kr lqgkxk eudk ijh{k.k nhft, A     [JEE 2000] 
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5555---- ;kSfxd (X) LiAlH4 ds lkFk vfHkfdz;k djds ,d gkbMªkbM (Y) nsrk gSA ftlesa 21.72% gkbMªkstu rFkk lkFk&lkFk vU; 
;kSfxd Hkh nsrk gSa ;kSfxd (Y) ok;q ls rsth ls vfHkfdz;k djrk gSA rFkk cksjksu VªkbZ vkWDlkbM cukrk gSA rks (X) rFkk (Y) 
dks igpkfu,saA (Y) ds fuekZ.k dks n’kkZus okyh larqfyr vfHkfdz;k nhft,sA rFkk bldh ok;q ds lkFk vfHkfdz;k Hkh nhft,A 
(Y) dh lajpuk cukbZ;s           [JEE 2001]    

6666---- fuEu ;kSfxdksa dks ikuh ds lkFk vfHkfdz;k fyf[k,asA       [JEE 2002] 
 ¼1½ AL4C3  ¼2½ CaNCN  ¼3½ BF3  ¼4½ NCI3    ¼5½ XeF4 
7777---- cksjsDl ls cksjksu dSls izkIr djrs gSA jklk;fud lehdj.k nhft,A B2H6 dh lajpuk rFkk HCI ds lkFk vfHkfdz;k nhft,saA
                                                    [JEE 2002]    
8888---- H3BO3 gSA           [JEE 2003] 
 ¼1½ ,d {kkjdh;] rFkk nqcZy yqbl vEy  
 ¼2½ ,d {kkjdh; rFkk nqcZy czksUlVsM vEy  
 ¼3½ ,d {kkjdh; rFkk izcy yqbl vEy  
 ¼4½ f={kkjdh; rFkk nqcZy czksUlVsM vEy  
9- lqesafyr dhft,Alqesafyr dhft,Alqesafyr dhft,Alqesafyr dhft,A                                            [JEE 2003]

    Column I     Column II  
 ¼1½ Bi

3+ 
 →   (BiO)

+
    (p) Å’ek  

 ¼2½ [Al O2]
-
 →  Al(OH)3   (q) ty vi?kVu  

 ¼3½ SiO4
4-

 →   Si2O7
-6

    (r) vEyhdj.k 
 ¼4½ (B4O7

2-
) → [B(OH)3]    (s) ty ds }kjk ruqdj.k 

10101010----    B(OH)3 + NaOH →  Na[B(OH)4] (aq)                             
 rks fuEu es ls fdldks afeykus ij vfHkfdz;k vxz fn”kk esa xfr djsxhA     [JEE 2006] 
 ¼1½ lei{k&1] 2 MkbvkWy    ¼2½ foi{k 1] 2 MkbvkWy 
 ¼3½ cksjsDl 1, 2 MkbvkWy     ¼4½ Na2HPO4   
11111111---- dFku&dFku&dFku&dFku&1 ty esa vkFkksZcksfjd vEy] ,d{kkjh; vEy dh rjg O;ogkj djrk gSA D;ksfd    [JEE 2007] 
    dkj.k&dkj.k&dkj.k&dkj.k&2 ty esa vkFkkZscksfjd vEy izksVksu nkrk dh rjg O;ogkj djrk gSA 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS] % dFku&2] dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2] dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
Hkkx Hkkx Hkkx Hkkx (B)    % oxZ % oxZ % oxZ % oxZ 14

th        
12121212---- fuEu es Als dkSulk gSykbM lcls de LFkkbZ gSA rFkk dkSu lgh gksrk gS \     [JEE 1996] 
 ¼1½ Cl4      ¼2½ Gel4 
 ¼3½ Snl4      ¼4½ Pbl4 

13131313---- fuEu vfHkfdz;kvks dks iw.kZ dhft, A         [JEE 1998] 
14141414---- SiCI4 ls izkjEHk djrs gq, fuEu dks cukb;s dks’Bd es inksa dh la[;k ls vf/kd in ugh gksus pkfg,  [JEE 2001] 

¼1½ flfydkWu (1)  ¼2½ js[kh; flfydkWu ftlesa esfFky lewg mifLFkr gks (4) (iii) Na2SiO3 (3) 
15151515---- (Me)2 SiCI2 ty vi?kVu ij cuk;sxk A        [JEE 2003] 
 ¼1½ (Me)2 Si(OH)2    ¼2½ (Me)2 Si = O 
 ¼3½ - [ - O – (Me)2 Si – O - ]n

 -    ¼4½ Me2SiCI(OH) 

16161616---- flfydsV dh lajpuk dk uke nhft, ftles arhu vkWDlhtu ijek.kq [SiO4]
4- lkf>r gksrs gSA  [JEE 2005] 

 ¼1½ ik;jksflfydsV   ¼2½ “khV flfydsV 
 ¼3½ js[kh; Jà[kyk flfydsV  ¼4½ f=foe flfydsV 
17171717---- dFku&dFku&dFku&dFku&1%%%% Pb

+4 ;kSfxd  Sn
4+ ;kSfxd ls vf/kd vkWDlhtu ijek.kq {kerk j[krs gSA 

dkj.kdkj.kdkj.kdkj.k&&&&2%%%% xzqi 14 ds rRoksa dh mPprj vkWDlhtu voLFkk xzqi ds Hkkjh lnL;ksa ds fy, vfdz; ;qXe izHkko (inert pAlr 
effect) ds dkj.k vf/kd fLFkj gksrh gSA        [JEE 2008] 

 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS] % dFku&2] dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2] dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
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PART – II : ALEEE PROBLEMS 
    
1111---- usiksfy;u vkehZ ds lSfud ,Yil fge lnhZ ds nkSjku muds ;wfuQkWeZ ds fVu cVu ds lanHkZ esa ,d xaHkhj leL;k es AlM x;s 

A lQsn /kkfRod fVu cVu] LysVh pw.kZ esa cny tkrs gSA bldk :ikUrj.k fuEu esa ls lacf/kr gSA [ALEEE 2003] 
 ¼1½ ok;q es vkWDlhtu ds vkf”kad nkc es a,d ifjorZu ls  
 ¼2½ fVu esa fdzLVyh; lajpuk es ,d ifjorZu ls  
 ¼3½ ,d cgqr fuEu rki ij ok;q dh ukbVªkstu ds lkFk ,d vUrZfdz;k ls  
 ¼4½ vknz ok;q es ftlesa fd ty ok’i ds lkFk vUrZfdz;k gksrh gSA 
    
2222---- ,Y;qfefu;e DyksjkbM Bksl voLFkk rFkk lkFk gh csthu tSls /kqzoh; foyk;d ds foy;u esa f}yd ds :i esa dke esa fy;s 

tkrs gSA tc ty esa ?kksyk tkrk gSa rks ;g fuEu nsrk gSA     [ALEEE 2004] 
 ¼1½ [Al(OH)6]

3- 
+ 3HCl     ¼2½ [Al(H2O)

3+ 
+ 3Cl

- 
 ¼3½ Al3+ + 3Cl

-      ¼4½ Al 2O3 + 6HCl 

    
3333---- flfydkWu MkbZvkWDlkbM esa %         [ALEEE 2005] 

¼1½ izR;sd flfydkWu ijek.kq] pkj vkWDlhtu ijek.kqvksa }kjk rFkk izR;sd vkWDlhtu ijek.kq nks flfydkWu ijek.kqvks ls ca/kk 
gksrk gSA 
¼2½ izR;sd flfydkWu ijek.kq] nks vkWDlhtu ijek.kqvksa }kjk rFkk vkWDlhtu ijek.kq nks flfydkWu ijek.kqvks ls c/kk gksrk gS A 

 ¼3½ flfydkWu ijek.kq nks vkWDlhtu ijek.kqvksa }kjk ca/ks gkssrs gSA 
 ¼4½ flfydkWu rFkk vkWDlhtu ijek.kqvksa ds chp f}ca/k gksrs gSA 
    
4444---- “kq’drk rFkk ,Y;qfefu;e DyksjkbM ds foy;u dks ,d tyh; foy;u esa xeZ djus ij fuEu dks nsxkA 
            [ALEEE 2005] 
 ¼1½ AlCl3     ¼2½ Al2CI6 
 ¼3½ Al2O3     ¼4½ Al(OH)Cl2 
    
5555---- Si, Ge, Sn rFkk Pb ds MkbZgSykbMksa dk LFkkf;Ro dks c<rk dze gSA    [ALEEE 2007] 
 ¼1½ SiX2 << GeX2 << SnX2 << PbX2   ¼2½ PbX2 << SnX2 << GeX2 << SiX2 
 ¼3½ geX2 << SiX2 << SnX2 << PbX2   ¼4½ SiX2 << GeX2 << PbX2 << SnX2 

    
6666---- Hkki vaxkj xSl ( CO – H2) ls gkbMªkstu ds vks|kSfxd fuekZ.k ds lUnHkZ es afuEu es Als dkSu lk dFku lgh gS \ 
            [ALEEE 2008] 

¼1½ tyh; Cu2CI2 foy;u es avo’kks"k.k }kjk CO dks gVk;k tkrk gSA 
 ¼2½ Pd ds lkFk vf/k/kkj.k ds }kjk H2 dks nwj fd;k tkrk gSA 

¼3½ mRizsjd dh mifLFkfr es Hkki }kjk CO dks CO2 es amipf;r fd;k tkrk gSa rRi’pkr CO2 dks ,sYdSyh vo’kks"k.k gksrk 
gSA 

 ¼4½ muds ?kuRoksa esa vUrj dk mi;ksx djrs gq, CO vkSj H2 dk izHkkth iFkDdj.k fd;k tkrk gSA 
    
7777---- fuEu izfrLFkkfir flysuksa es og tks ty vi?kVu ij dzkWlc) flfydksu cgqyd nsxkk gSA  [ALEEE 2008] 
 ¼1½ RSiCl3     ¼2½ R2SiCl3 
 ¼3½ R3SiCl2     ¼4½ R4Si 
    
8888---- fuEu es ls dkSulk dFku lR; gS \        [ALEEE 2008] 
 ¼1½ csfjy;e mil;kstu la[;k N% iznf”kZr djrk gSA 
 ¼2½ csfjy;e rFkk ,syqfefu;e nksuks ds gSykbMksa dh Bksl voLFkk es Alsrq DyksjkbM lajpuk,W gksrh gSA 
 ¼3½ B2H6. 2NH3 dks vdkcZfud csUthu dgrs gSA 
 ¼4½ cksfjd vEy ,d izksVkWfud vEy gSA 
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ANSWERS 

          E XERCISE  # 1 

                                                                           PART – I 
1111---- ¼1½  d{kd ds bysDVªkuks  dks jklk;fud ca/k es Hkkx ysus ls jskduk ¼ p-CykWd ds Hkkjh rRoksa es vf/kd izHkk;h½ 
 ¼2½ ,d rRo dk dbZ :i esa jguk ftuds HkkSfrd xq.k vyx vyx gks  

¼3½ rRo ¼i.e dkcZu½ ftldh izdf̀r nwljs ls lgla;ksth ca/k ls tqMdj Jàa[kyk ;k oy; cukus dh gks ;g xq.k Jà[kyu 
dgykrk gSA 

2222----    Na2[B4O5(OH)4]. 8H2O  →vEy
H3BO3  → ekm"

B2O3  → NaMg vFkok
2B + 3MgO    

3333----    B(OH)3 + HOH →  [B(OH)4]
-
 + H

+    
 cksjksu ijek.kq ij bysDVªkWu dh deh dks nwj djus ds fy, ;g  xazg.k djrk gSA u fd   R;kxrk gSA 
4444---- bl vuqekiu es vUr fcUnq fuf”pr ugh gSa D;ksfd izkIr gq,  os vf/kD; tyvi?kVu ds dkj.k A   

H3BO3 + NaOH                  NaBO2 + 2H2O 
Cksfjd vEy iksyhgkbMªksDlh ;kSfxd tSls fXyljkWy vkSj XykbdkWy ds lkFk l;qDr gks tkrk gSa ftlls ,d LFkk;h pfdz; 
_.kk;u curk gSA vkSj lE; vxz vfHkfdz;k es AlFkkfir gks tkrk gSa i`Fkd gq,  ls    curk gSA vkSj ,d fuf”pr vUr 
fcUnq laHko gSA 

5555---- ty es cQj foy;u leeksyj ek=k es anqcZy vEy H3BO3 rFkk mlds yo.k Na[B(OH)4] cukrs gSA 
 Na2B4O7 + 7H2O → 2Na [B(OH)4] + 2H3BO3   

6666---- ugh ;s ,d nqcZy ,d {kkjh; ysfol vEy gSa bl vfHkfdz;k ds vuqlkj  
   B(OH)3 (aq) + 2H2O (ℓ) →   [B(OH)4] 

–
 (aq) + H3O

+
(aq) 

7777----    H3BO3 →∆
HBO2 →∆

B2O3 

8888----    (A) 2H3BO3   → r`Iryky
 B2O3 + 3H2O ; B2O3 + 3C + 3CI2 →  2BCI3 + 3CO 

 (B) H3BO3   → r`Iryky
B2O3  →Mg

Mg3B2   → HCIruq gkbMªkstu ds feJ.k        

 (C) H3BO3   → °C100
HBO2 + H2O ; 4H3BO3  → °C160

 H2B4O7 + 5H2O ; 4HBO2 →H2B4O7 + H2O 

9999----    B(OH)3 
laxyu

 → 2
HF

4
NH

NH4BF3 
∆

 → 3
O

2
B

BF3 

10101010----    2BCl3 + 3H2  → Wr`Iryky
2B + 6HCl :   2BI3 + 3H2   → Wr`Iryky

  2B + 6HI    

11111111---- xaa|k’k vuqlkj A 12121212----    Al Cl3 + 3H2O →  Al (OH)3 + 3HCl ↑  13131313----    xa|k’k vuqlkjA 
14141414---- xzsQkbV  15151515----    xa|k’k vuqlkj A      16161616----    C60, tkequh  
17171717---- CO →   mnklhu ( B2O3, PbO2 rFkk AL2O3 →  mHk;/kehZ ( SiO2 & vEyh; rFkk Ti2O3 & {kkjh; 
18181818---- dkcZu ijek.kq ds NksVs vkdkj ds dkj.k  
19191919---- ¼1½ bldh lajpuk ijrh; gksrh gSa ;s ijrs ,d nwljs ij fQlyrh jgrh gSa vkSj ;s ,d nwljs ls nqcZy ok.MjckWy cy ;s ca/ks 

gksrs gSA 
 ¼2½ dBksj inkFkZ ¼lgla;ksth ca/kks ds f=foeh; tkyd ls cuk ½ 
20202020---- CO2 dh ek=k es izfr”kr of̀) gksus dkj.k /kjrh dk rkieku c<rk gSA 
21212121----    Ag2C2 + 2HCl →  CH ≡CH + 2 AgCl    
22222222---- f=foeh; flfydkWu cusxkA           23. PbO2 

 

 

 

 

 

PART – II 

 
1. (B) 2. (B) 3. (C) 4. (A) 5 (B) 6. (D) 7. (B) 

8. (D) 9. (A) 10. (C) 11. (C) 12. (D) 13. (C) 14. (D) 
15. (D) 16. (B) 17. (C) 18. (A) 19. (C) 20. (C) 21. (C) 

22. (D) 23. (A) 24. (B) 25. (D) 26. (B) 27. (D) 28. (D) 
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29. (B) 30. (B) 31. (D) 32. (D) 33. (C) 34. (C) 35. (B) 
36. (A) 37. (B) 38. (A) 39. (A) 40. (D) 41. (B) 42. (B) 

43. (A) 44. (D) 45. (D) 46. (D) 47. (C) 48. (A) 49. (A) 

50. (A) 51. (B) 52. (C) 53. (D) 54. (B) 55. (D) 56. (C) 
57. (C) 58. (C) 59. (D) 60. (C)       

EXERCISE # 2 

PART – 1 
1111---- Al /kkrq ij Al 2O3 dh /kukRed ijr cu tkrh gSA 
2222----    A = Na2CO3 ; B = H2SO4 or HCl        
3333---- ¼1½ xa|k’k vuqlkj A  
 ¼2½ lksfM;e cksjksgkbMªkbM ls cksjstksy ¼rhu inksa es a½ 

       3NaBH4 + 4BF3  →ether
3NaBF4 + 2B2H6 ; B2H6 + 2NH3 .tempt

100 → B2H6.2NH3  

       B2H6.2NH3  → °C200
B3N3H6 + H2  

¼3½ ckWjksu ls cksjsDl ¼nks inksa es½ 
       2B + 6HNO3 (or H2SO4) →  2H3BO3 + 6NO2 ; 4H3BO3 + Na2CO3 →Na2B4O7 + 6H2O + CO2 

4444---- ¼1½ Na2B4O7 + 2H2O → 4H3BO3 + 2NaOH ¼NaOH ds dkj.k½ 

 ¼2½ Na2B4O7  → °C740
2NaBO2 + B2O3 

 ¼3½ Na2B4O7 + 5H2O + H2SO4 →Na2 SO4 + 4H3BO3 

5555---- ¼1½ Na2B4O7.10H2O O
2

H10−
∆→ Na2B4O7  →∆

2NaBO2 + B2O3 

 ¼2½ 2Al + 2NaOH + 2H2O →  2Na Al O2 + 3H2 

 ¼3½ Na2B4O7.10H2O  →
− O

2
H10

Na2B4O7 →  2NaBO2 + B2O3 

    B2O3 + CoO →  Co(BO2)2   
 ¼4½ AlN + 3H2O →  Al (OH)3 + NH3 

¼5½ ruq vFkok lkUnz HNO3 ,Y;qfefu;e dks vR;f/kd izHkkfor djrk gSa rFkk bldh lrg ij Al 2O3 dh ,d iryh ijr 
cu tkrh gSA 

6666----    The reactions are : 

 Ca2B6O11 + 2Na2CO3(aq) →2CaCO3 ↓  + Na2B4O7 + NaBO2 

 (A) (B) (C) (D) 

 4NaBO2 + CO2 →Na2B4O7 + Na2CO3 :  Na2B4O7 →∆
2NaBO2 + B2O3 

 (D) (C) (C) (D) (F) 

 B2O3 + CoO →Co(BO2)2(F) 

    (E)    ¼uhyk½        
7777---- xa|k’k vuqlkj vkSj jklk;fud ca/k ’khV   

8888---- 4LiH + AlCl3  → bZFkjdkq"'
Li

+
 [AlH4]

- 
+ 3LiCl. dkcZfud jlk;u es vipk;d  

9999 Si ijek.kqvksa dk vkdkj c<k gksrk gSa blfy, Pp – Pp ca/k cukus dh {kerk cgqr de gksrh gSA 
10101010---- D;ksfd Si dk vkdkj c<k o fo|qr _.krk de gksrh gSa blfy, Si esa pπ – pπ ca/k cukus dh izof̀r ux.; gksrh gSA 
11111111---- vfr’kq) flfydkWu v/kZpkyd cukus ds dke es ysrs gSA 

 SiCl4 (pure) + 2H2(g)  →∆
   Si(s) + 4HCl(g) ; SiHCl3 (s) + H2(g) →∆

 Si(s) + 3HCl(g) 

 SiH4(g) 
Pyrolysis

K675 →  Si(s) + 2H2(g) 

12121212----    2NaOH + CO2 →Na2CO3 + H2O ; SnO2 + 2HSO4 ¼lkUnz½ →Sn(SO4)2 + 2H2O 

 SnO2 + 2KOH →  K2SnO3 + H2O 
13131313---- H2SO4 dh fdz;k ds nkSjku cuk gqvk CaSO4 pquk iRFkj ij ijr cuk nsrk gSA ftlls vfHkfdz;k :d tkrh gSA tcfd 

CaCI3 ty esa foys; gksrk gSA 
14141414---- dkcksZusV fQukWy ds lkFk CO2 fudkyrs gSa  tcfd ckbdkcksZusV ugh  
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 foys; dkcksZusV fQukWy¶Fkyh ds lkFk xqykch jax nsrs gSa tcfd foys; ckbZdkcksZusV ugh nsrs gSA 
15151515----    C + 4HNO3 → CO2 + 4NO2 + 2H2O    
16161616---- (i) lgla;ksth] (ii) (iii) vUrjdk’kh (iv) yo.k tSlk ¼vFkkZr vk;fud ½  
17171717---- xaa|k’k vuqlkj A 
18181818---- xaa|k’k vuqlkj A  

                                 

 (ii) R3SiCI  →
O

2
H

 R3SiOH  → onDimerisati
R3Si – O – SiR3  

 

 
20202020---- ¼1½ xa|k’k vuqlkj (b)                                  ¼dkcZu lcvkWDlkbM½ +2H2O,(c)xa?kk”k vuqlkj A  
 
    

21212121----    PbO + 2HCl →PbCl2 ↓ H2O ; PbO + H2SO4 →  PbSO4↓ + H2O ; PbO + 2HNO3 →Pb(NO3)(soluble) + H2O    

22222222---- (A) SnO + 2HNO3 →Sn(NO3)2 + H2O (B) Sn + 2Cl2 →∆
SnCl4 

 (C) 2PbS + 3O2  →∆
2PbO + 2SO2 ; PbS + 2O2 →PbSO4 

 

PART – II 

1. (D) 2. (A) 3. (C) 4. (D) 5. (A) 6. (D) 7. (A) 

8. (C) 9. (C) 10. (D) 11. (A) 12. (C) 13. (C) 14. (C) 

15. (B) 16. (A) 17. (C) 18. (C) 19. (C) 20. (A) 21. (A) 

22. (B) 23. (B) 24. (A) 25. (B) 26. (C) 27. (B) 28. (B) 

29. (A) 30. (A) 31. (D) 32. (A) 33. (A) 34. (C) 35. (B) 

36. (C) 37. (B)  38. (D) 39. (B,C, D) 40. (B,C, D) 41.  (A,B,C,D,) 

42. (A, C, D) 43. (B, C, D) 44. (A, B, C) 45. (A, B, D) 46. (B, C, D) 

47. (A, B) 48. (A, C) 49. (A, C) 50. (C) 51. (A, B, C, D) 

XERCISE # 3 

PART – I 

1. (A) – (q) ; (B) – (p) ; (C) – (r) (s) ; (D) – (q) 2. (A) – (p) (q) ; (B) – (p) (r) ; (C) – (q) (s) : (D) – (q) 

PART – II 

1. (C) 2. (C) 3. (B) 4. (D) 

PART – III 

1. (B) 2. (B) 3. (D) 4. (B) 5. (A) 6. (B) 7. (C)  

8. (C) 9. (A) 10. (A)  

PART – IV 
1. F 2. T 3. F 4. T 5. T 6. F 7. F  

8. T 9. T 10. T 11. F 12. T 
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PART – V 
1111----    NaOH ;k KOH   2222----    ckWjsUl    3333----    +1 
4444---- vfdz;] lkfUnzr vkWDlhdkjd ugh A 5555----    izcy     6666----    J̀a[kyu  
7777---- flySuksYl] flfydkWUl   8888----    R3Si – O – SiR3  9999----    PbO, Pb3O4 o.kZd 
10101010---- veksfu;e dkWij (I) DyksjkbM KOH ;k NaOH    
 

EXERCISE # 4 

PART – I 
1. Al2S3 + 6H2O → 2Al(OH)3 + 3H2S 2. 2Al + 2NaOH + 2H2O →  2NaAlO2 + 3H2O 

3. (A) 

4. Na2B4O7. 10H2O 
O

2
H10−
∆→  B2O3 + 2Na+ + BO2

- ; B2O3 + CoO →   Co(BO2)2 

5. 4BF3 + 3LiAlH4  →bZFkj
2B2H6 + 3 LiAlF4 ; B2H6 + 3O2 →  B2O3 + 3H2O + m"ek 

 Ans.  X = BF3 ; Y = B2H6 

6. (i) Al4C3 + H2O →  4 Al (OH)3 + 3CH4 ↑  (ii) CaNCN + 3H2O → CaCO3↓  + NH3 ↑  

 (iii) 4BF3 + 6H2O H3BO3 + 3 [BF4]
-
 + 3H3O

+
 (iv) NCI3 + 3H2O →  NH3 + 3HOCI 

(iii) 6XeF4 + 12H2O →4Xe + 2XeO3 + 24HF + 3O2 

7. Na2B4O7. 10H2O →∆
Na2B4O7 ; Na2B4O7 + 2HCl →  2NaCl + H2B4O7 ¼VsVªkcksfjd vEy½ 

 H2B4O7 + 5H2O →  4H3BO3 ;   2H3BO3  → hotred
B2O3 + 3H2O 

  Cksfjd vEy cksfjd ,ugkbMªkbM 

 B2O3 + 3Mg  →laxyu
2B + 3MgO ;  HCI ds lkFk vfHkfdØ;k % B2H6 + HCl →  B2H5Cl + H2  

 
  

             B2H6 dh lajpuk :      
 
 
 
 H……………….B……….H gkbMªkstu lsrq gSA f=dsUnzdh; nks bySDVªhu cU/k  

8. (A)   9. (A) – (q), (s) ; (B) – (r); (C) – (r), (q), (s) ; (D) – (q), (r) 

10. (A)   11. (C)   12. (D) 

13. SnCl4 + 4C2H5Cl + 8Na → (C2H5)4Sn + 8NaCl  

14. (i) 3SiCI4 (vapour) + 4Al¼fi?kyk gqvk½  → 4AlCI3 + 3Si 

 (ii) (a) 3SiCl4 + 4Al → 4AlCI3 + 3Si  (b) Si + 2CH3Cl 
570

powderCu  → (CH3)2SiCl2 

       

 
(c)       (d) 

 

 

 

(iii) (a) 4424  o4h  sicl sioH→+ ( ortho  silicic acid ) + 4Hcl  

 (b)  oHsio 2244 2sioH +→∆       (c)  0HsioNa coNaSio 232322 +→+  

PART – II 

 

1. (B) 2. (B) 3. (A) 4. (C) 5. (A) 6. (C) 7. (A)  

8. (B)  
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SOLUTIONS 

EXERCISE # 1 

PART – II: OBJECTIVE QUESTIONS 
1111----  vfdz; ;qXe izHkko ds dkj.kA 

2222----    BCl3 + 3H2O  →tyvi?kVu
 H3BO3 + 3HCI ; SiCl4 + 3H2O  →tyvi?kVu

H2SiO3 + 4HCI 

3333---- lacf/kr iz’u la[;k 2A 
5555---- Bksl voLFkk esa] B(OH)3 bdkbZ;k¡ "k"Vdksf.k; lfEefr ds lkFk f}rh; vk;ke ds lkFk gkbMªkstu caf/kr gksrk gSA 

8888----    (a) 2BX3 + 3H2 VsUVsyek;

rIrjDr  → W
2B + 6HX  ¼X = Ci rFkk Br½ 

 (b)  2BI3 VsUVsyek;

rIrjDr  → W
2B + 2I2.  ¼osu vfdZy fof/k½ 

 (c) B2H6 →∆
 2B- + 3H2

-
  

9999---- cksjksu ty ds v.kq ls xzg.k }kjk viuk v’Vd iw.kZ djrk gSA 
    

10101010----    2H3BO3  →∆ rIr½¼jDr
B2O3 + 3H2O 

    
13131313----    [B4O5(OH)4]

2-
 + 5H2O                  2B(OH)3 + 2[B(OH)4]

-    
    

14141414----    Na2B4O7 . 10H2O O
2

H10

C740

−
° → 2NaBO2 + B2O3     

    
15151515----    CuO + B2O3 →  Cu(BO2)2 ¼uhyh chM+½ & dkWij (ii) esVkcksjsVA    
    
16161616----    Na2B4O7 + H2SO4 + 5H2O →Na2SO4 + 4H3BO3     
    
17171717----    Na2B4O7 + 7H2O → 4H3BO3 + 2NaOH ;     
 vr% NaOH ds fuekZ.k ds dkj.k {kkjh; tks ,d izcy {kkj gSA 

19191919----    Ca2B6O11 + Na2CO3  →   2CaCO3 ↓ + Na2B4O7 + 2NaBO2    
21212121----    B2H6 + 6H2O →2H3BO3 + 6H2             22. Al2S3 + 6H2O →2Al(OH)3 + 3H2S    
25252525---- lkUnz HNO3 dh fdz;k }kjk bldh lrg ij vkWDlkbM dh ja{kh irj cuus ds dkj.k ;g vfdz; gks tkrk gSA 
    
26262626----    CO2 + H2O →  H2CO3                  CO3

2-
 + 2H

+
 

 3CO3
2-
 + 3H2O + 2Al

3+
 →  2Al(OH)3 ¼nqcZyh; vEyh; tSlk½ + 3CO2 

28282828---- ;g ;FkkFkZ gSA 
30303030---- Al(OH)3 izdf̀r es mHk;/kehZ gS avkSj bl dkj.k ;g [Al(H2O)2(OH)4]

-
 curk gSA 

31313131---- M f}la;ksth gS ;g fQVdjh ds lw= ds vuqlkj ,dla;ksth gks ldrk gSA 
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32323232---- jatd m|ksx es eksMZsUV gSa js”ksnkj ftudks ajaxuk gSA  fQVdjh ds foy;u es aMqcks nsrs gSa vkSj Hkki ds lkFk xeZ djrs gSA 
,Y;qfefu;e gkbMªksDlkbM izkIr gksrk gSa tks fd tyvi?kVu ij [Al(H2O)6]

3+
 dk mRikn nsrk gSa tks js”ks ij ,d= gks tkrk 

gSA vkSj rc jatd Al(OH)3 ij vo’kksf"kr gks tkrk gSA 
34343434---- ;g viuh fdzLVyh; lajpukvksa vkSj HkkSfrd xq.kksa es afHkUu gSA 
35353535---- D;ksfd xzsQkbV esa π bysDVªkWu gksrs gSa tksfd iwjh “khV es foLFkkfir gksrs gSA bysDVªkWu ?kwers gSA vkSj bl izdkj ;g dsoy ’khV 

es fo|qrh; okgd dk dk;Z djrs gSA 
37373737----    ∆fH

(-)
 = 0    

38383838---- ;g vokLrfod gSA 

39393939---- Ni + 4CO  → °C28
[Ni(CO)4] ok"I’khy ;kSfxdA 

40404040---- CuCI dk veksfu;k foy;u CuCI. CO. 2H2O nsrk gSA 

42424242----    CO + Cl2 →hv
COCI2 

44444444----    Mg2C3 + 4H2O → 2Mg(OH)2 + CH3 – C ≡ CH  

47474747----        2NaHCO3 + H2SO4 →  Na2SO4 + 2CO2 ↑ + 2H2O    
49494949---- dkcZu es Alzlkj ugh gksrk gSa bldh pkj la;kstdrk vf/kdre ;g fjDr   d{kd ugh j[krk gSA 
56565656 Sn(OH)2 + 4OH

-
 + H2O → [Sn(OH)6]

4- ¼foys;’khy ;kSfxd½ 
57575757---- Pb(NO3)2 ty es foys; gSA 
59595959    Si + NaOH ¼xeZ½ →  Na4[SiO4] ¼flfydsV½ 
        
    
    
    
60606060----                                                                                                             
 
 

 

 

EXERCISE # 2 

PART – II 
    
1111---- cksjksu ds NksVs vkdkj ds dkj.k blds izFke rhu vk;uu ,FkSYih dk ;ksx cgqr mPp gSA ;b bls +3 vk;u cuus ls jksdrk 

gSA  
    
3333----    B(OH)3 + 2HOH                  [B(OH)4]

-
 + H3O

+    
tyh; foy;u es cksjksu viuk v’Vd ty ds v.kq ls OH

-
 xzg.k }kj iw.kZ djrk gSa A bl dkj.k nqcZy ,dy {kkjh; yqbl 

vEy dh rjg dk;Z djrk gSA 
4444---- lacaf/kr iz’u la[;k 3A 
    
5555---- fuEu jklk;fud vfHkfdz;k ds vuqlkj ijvkWDlkscksjsV foy;u esa H2O2 nsrk gSA 
  [B(OH)3(O2H)

-
 + H2O                  [B(OH)4]

-
 + H2O2 

    
6666----    [B4O5(OH)4]

2-
 + 5H2O   2B(OH)3 ¼nqcZy vEy½ + 2[B(OH)4]

- ¼yo.k½A 
7777---- lacaf/kr iz’u la[;k 6A 
8888----    B2H6 + 6Cl2 →  2BCI3 + 6HCl.    
10101010----    BH6 + 2NH3 → [H2B(NH3)2]

+
 + [BH4]

-
 ; B2H6 + 2N(CH3)3 →  2H3B ←N(CH3)3    

11111111---- U;wu bysDVªkWu ;kSfxd vkSj cksjksu viuk v’Vd yqbZl {kkj ls bysDVªkWuksa ds vukcaf/kr ;qXe ds xzg.k }kjk iw.kZ djrk gSA 
12121212---- BF3 + 3H2O →  B(OH)3 + 3HF ¼vkf’akd tyvi?kVu ½ 
 BF3 + HF →  HBF4 

13131313---- QStku fu;e ds vuqlkj ;g ,d lag;ksth ;kSfxd gSa vkSj bl izdkj vklkuh ls ty vi?kfVr gksrk gSA ;g ,d U;wu ;kSfxd 
Hkh gSA Al ijek.kq ds pkjksa vkSj dsoy 6 bysDVªkWu gksrs gSa  vkSj bl izdkj ,d yqbl vEy gSA 

14141414---- Al (OH)3 ¼mHk;/kehZ gkbMªksDlkbM½ + OH- [Al(OH)4]
- ¼foys; ladqy ½ 
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16161616----    AlCl3.6H2O 
hydrolysis

→∆
 Al2O3 + 6HCl + 3H2O    

    
20202020----    Al2(C2)3 + 6H2O →  2Al(OH)3 + 3C2H2  

21212121----    CO2 + H2O                  CO3
2- + 2H+ 

 2Al
3+

 + 3CO3
2-
 + 3H2O  →  2Al (OH)3 + 3CO2 

    
23232323---- xzsQkbV xeZ lkfUnzr HF/HNO3 ds lkFk vkWDlkbM nsrk gSA 
24242424---- dkcZu es d-d{kd dh v;ksX;rk ds dkj.kA 
25252525---- CO uhyh Tokyk ds lkFk tyrk gSa vkSj vipk;d dh rjg Hkh dk;Z djrk gSa fofHkUu /kkrq ds muds vkWDlkbM v;Ldksa ls 

fu’d’kZ.k es Alz;ksx gksrk gSA 
    

27272727----    K4 [Fe(CN)6] + 6H2SO4 ¼lkUnz½ + 6H2O →∆
2K2SO4 + FeSO4 + 3(NH4)2SO4 + 6CO 

30303030---- (A), (B) vkSj (C) lR; dFku gSa  ysUFksukbMl vkSj ldze.k rRoksa }kj curs gSA 
 (D) 2Ca3(PO4)2 + 6SiO2 + 10C →  P4 + 6CaSiO3 + 10CO. 

31313131---- nksuks bysDVªkWuksa dh leku la[;k j[krs gSA vFkkZr 22 blfy, lebysDVªkWfud vkSj js[kh; gS ablfy, leljapukRed Hkh gS 
32323232----        
                                                    
    
    
    
  
        bl dze es adbZ v.kq la;ksftr gksdj ,d yEch Jà[kyk dk cgqyd cukrs gSa tSls js[kh; cgqyd  
36363636---- Sn + 4HNO3 →  H2SnO3 + 4NO3 + H2O    
37373737---- tc CH3SiCl3 ds leku ,d ;kSfxd dk tyvi?kVu djrs gSa rks ,d ladqy         
 f=;Zd lEc) cgqyd izkIr gksrk gSa ftles aJà[kyk rhu rjQ ls of̀) dj ldrh gSA 

38383838----    Pb3O4  → °> C550 6PbO + O2     
39393939---- cksjksu viuh vf/kdre pkj lg;kstdrk ugh c<rk gSa blesa d-d{kd ugh gksrs gSA 
40404040---- lkekU;r% ldze.k /kkrqvksa ds jaxhu yo.kksa }kjkA 
42424242---- (B) lksfYMfjax es xkyd ds :i esa cksjsDl iz;qDr gksrk gSa  u fd  
43434343---- BF3 dejs ds rki ij xSl gSA 
44444444 ,Y;qfefu;e ds dsoy tyh; yo.k lkekU;r% vk;fud gSa ysfdu futZyh; yo.k izdf̀r esa lagla;ksth gSa tSls futZyh; 

,Y;qfefu;e DyksjkbM lgla;ksth gSa tcfd tyh; ,Y;qfefu;e DyksjkbM vk;fud gSA 
45454545---- Al2Cl6 f}v.kq voLFkk es mifLFkr gksrk gSa vkSj lgla;ksth gksus ds dkj.k vklkuh ls tyvi?kfVr gksrk gSaA AlCI3 bysDVªkWu 

U;wu gSa bl izdkj yqbZl vEy dh rjg dk;Z djrk gSA 
46464646---- nksuks izfrpqEcdh; gSa “ks’k cps dFku lR; gSA 

47474747----    HCOOH →∆
H2O4 + CO ; K4[Fe(CN)6] + 6H2SO4 + 6H2O →2K2SO4 + FeSO4 + 3(NH4)2.SO4 + 6CO    

 esyksfue vEy C3O2 nsrk gSa vkSj 1&izksikbu Mg2C3 nsrk gSA 
49494949- C2

2-
 ;qDr ;kSfxd ty ds lkFk vfHkfdz;k ij ,sFkkbu nsrs gSA 

50505050---- J[̀kyk rhu LFkkuksa esa of̀) dj ldrh gSA 
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EXERCISE # 3 
PART – I 

1111----     (A) – (q). (B) – (p) ; (C) – (r), (s) ; (D) – (q) 

    (A) 3H2 + 2 BBr3 
fdykesUV/kkrqeVkbVsfu;

djusijxeZ  → 2 B + 6HBr 

 (B) Na2B4O7 10H2O 
O

2
H10−

∆→ 2NaBO2 + B2O3  

  2CuSO4 → 2 CuO + 2SO2 + O3 

  CuO + B2O3 → Cu(BO2)2 ¼uhyk eudk½ 
(C) AlCl3 + 3H2O →  AL(OH)3 + 3HCl ¼’osr /kzwe½ 

(D) Cr2O3 + 2Al →∆
Al2O3 + 2Cr 

2. (A) – (p) (q) ; (B) – (p) (r) ; (C) – (q) (s) ; (D) – (q)  

(A) Al2(C2)3 + 6H2O  →2Al (OH)3 + 3C2H2 ; HC = CH  

(B) 3CH2 (COOH)2 + P4O10 →  3C3O2 + 4H3PO4 ; O = C = C = C = O 

 

(C)  

 

 

(D) SnCl2 + 2H2O →  Sn(OH)2    ¼lQsn½ + 2HCl  

PART – II 
1111---- ´B´ rFkk ´F´ ds chp foLFkkuhdr̀ pπ – pπ ca/ku izHkko ds dkj.k BF3 bl Js.kh es vfrnqcZyh; yqbZl vEy gSA 
2222---- ´B´ rFkk ´F´ ds chp foLFkkuhdr̀ pπ – pπ ca/ku izHkko ds dkj.k BF3 bl Jas.kh  esa vfrnqcZyh; yqbZl vEy gSA 
3333---- pwfd BCl3 dsoy ,d vukcf/kr ;qXe xzg.k dj ldrk gSa vr% Cl3 B (C5H5N)2 lEHko ugh gSA 
4444---- pwfd BCl3 dsoy ,d vukcf/kr ;qXe xzg.k dj ldrk gSa vr% Cl3 B (C5H5N)2 lEHko ugh gSA 

PART – III 
1111---- nksuks oDrO; lR; gSa ysfdu dkj.k dFku dh lgh O;k[;k ugh gSA 
 Al (OH)3.NaOH ds lkFk foys;’khy ;kSfxd cukrk gSa vkSj NH4OH ds lkFk ugh A 
  Al (OH)3 + OH

-
 → [Al (OH)4]

-
 

4444---- cksjksu es fjDr d-d{kd ugh gksrs gSA 
  BF3 + H2O → H3BO3 + 3HF ;   BF3 + HF →  HBF4 is  

5555---- cksjksu dh izFke rhu vk;uu ,FkSYih dk ;ksx cgqr mPp gSa vkSj ;g Bi
3+

 ds cuus ds fy, fuHkZj gSa vkSj lagl;ksth ;kSfxd 
dks cukrk gSA 

7777----    dFku dFku dFku dFku         ca/k ca/k ca/k ca/k             ca/k ÅtkZca/k ÅtkZca/k ÅtkZca/k ÅtkZ    
   Si – Si     226 KJ@eksy 
   Si – O    464 KJ@eksy 
 dkj.k %dkj.k %dkj.k %dkj.k % flfydkWu Si = Si ugh cukrk gSa D;ksfd cMs ijek.oh; vkdkj ds dkj.k A 
8888---- dFku %dFku %dFku %dFku % vfdz; ;qXe izHkko ds dkj.k  
 dkj.k %dkj.k %dkj.k %dkj.k % izfrpqEcdh; D;ksfd lHkh bysDVªkWu ;qfXer gSA 
10101010---- SnCl2 + 2H2O →Sn(OH)2 ¼lQsn½ + 2HCl 

PART – IV 
1111---- oxZ es uhps dh vkSj /kkfRod xq.k of̀) ds lkFk {kkjh; izdf̀r c<rh gSA 
    
    
3333----        :  
    
6666---- dsoy xeZ izcy vkWDlhdkjd es a?kqy tkrk gSa tSls xeZ lkUnz H2SO4 vkSj HNO3 ;k Na2O2.  

7777---- HCOOH 
∆  → 10
O

4
P

 CO + H2O  11111111---- ;g CO vkSj N2 dk feJ.k gSA 
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EXERCISE # 4 
PART – I 

3333---- dFku o dkj.k nksuks lgh gSa rFkk dkj.k lgh Li’Vhdj.k Hkh gSA 
8888----    B(OH)3 + 2H2O                  [B(OH)4]

- + H3O
+    

Cksjksu viuk v’Vd ty ds v.kq ls OH
- xzg.k }kjk iw.kZ djrk gSa blfy, ,d {kkjdh; vkSj nqcZy yqbl vEy vkSj izksVkWu 

nkrk ugh gSA 
9999---- A: Bi

3+
 + H2O →   BiO

+
 + 2H

+     blfy, (q) rFkk (s) 

 B: AlO2
-
 + H3O

+
 →    Al (OH)3 ↓      blfy, (r) 

 C: 2SiO4
4-

 + 2H
+
 / H2O  →Hydrolysis

 Si2O7
6-

   blfy, (r), (q) rFkk (s) 

 D: B4O7
2-

  →
+H B(OH)3 ;   B4O7

2-
  →

O
2

H
B(OH)3  blfy, (q) rFkk (r)  

10101010----    ;fn fuf’pr iksyhgkbMªkWDlh ;kSfxd tSls fXyljkWy] eSuhVksy ;k lqxj vuqekiu es feyk;s tkrs gSA rc B(OH) ,d izcy 
,dy {kkjdh; vEy dh rjg O;ogkj djrk gSa vkSj ;g NaOH ds lkFk vuqekfir gks ldrk gSa vkSj vUr fcUnq fQuksiFkhyhu 
lwpd dks iz;ksx djds fuf’pr dj ldrs gSA  
feyk;k x;k ;kSfxd lei{k MkbZ vkWy gksuk pfkg;s tks fd vEyh; xq.k gSa lei{k MkbZ vkWy [B(OH)4]

-
, ds lkFk cgqr 

LFkk;h ;kSfxd cukrk gSa bl izdkj ;g foy;u ls vyx gks tkrk gSa vfHkfdz;k mRdze.kh; gSa vkSj bl izdkj ,d mRikn ds 
fudyus ls lkE; vxz fn”kk es LFkkfir gksrk gSa vkSj bl izdkj iwjk B(OH)3. NaOH ds lkFk fdz;k djrk gSa bl izHkko es 
;g lei{k MkbZ vkWy dh mifLFkfr es izcy vEy dh rjg dk;Z djrk gSa 

  B(OH)3 + NaOH →Na[B(OH)4] + NaBO2 + 2H2O 

 

  

 
    
11111111---- laacaf/kr iz’u la[;k 8 
12121212---- vfdz; ;qXe izHkko ds dkj.k Pb

+4
 ,d vkWDlhdkjd dh rjg dk;Z djrk gSa l

-
 ds cMsa vkdkj esa la;ksth dkas’k bysDVªkWu ukfHkd 

}kjk <hys ca/ks gksrs gSa blfy, ;g vipk;d dh rjg dk;Z djrk gSa ifj.kke Lo:I Pb
+4

, l
-
 dks l2 esa vkWDlhdr̀ djrk gSa vkSj 

Loa; Pb ;k Pb
+2 esa vipkf;r gksrk gSA 

    
    
15151515----        
    
    

bl dze es adbZ v.kq la;qDr gksdj ,d yEch J`a[kyk dk cgqyd cukrs gS] tks fd nksuksa        
fdukjksa ij OH lewg }kjk f?kjs gksrs gSa bl izdkj ;kSfxd lkekU;r% fuEu lw+= ls    
iznf’kZr gksrk gSa 

16161616----    flfydsV dh f}foeh; ijr esa izR;sd prq"Qydh; ds rhu vkWDlhtu ijek.kq prq"Qydh; SiO4
4- ds lkFk esa lkf>r gSaA bl 

izdkj dh lk>snkjh ls f}foeh; ijrh; lajpuk curh gS] ftldk lw= (Si2O5)n
2n- gSA        

17171717---- dFku&1 lR; gS D;ksfd vfdz; ;qXe izHkko (´inter pAlr effect´) ds dkj.k fuEu vkWDlhdj.k voLFkk p-CykWd ds Hkkjh 
lnL;ksa es aT;knk gksrh gSA vr% dFku&2 vlR; gSA 

 
PART – II 

1111---- lQsn /kkfRod fVu tSls β – Sn de rki ij nwljs vij:i grey tin α – Sn es acnyrk gSA  
2222----    AlCI3 + 6H2O                 [Al (H2O)6]

3+
 + 3Cl

-
     

3333---- flfydkWu MkbZ vkWDlkbM polymorphism dk izek.k gSa blds Bksl es izR;sd flfydkWu           
ijek.kq pkj vkWDlhtu ijek.kqvksa }kjk prq’Qydh; f?kjk gksrk gSA 

4444----    2AlCl3 + 6H2O 
Hydrolysis

→∆
 Al2O3 + 6HCl + 3H2O    

5555---- vfdz; ;qXe izHkko ds dkj.k ¼ckâ; dks’k ds ns
2 bysDVªWkuks dk ca/ku es a;ksxnku ?kVrk gSa ½ M

2+ vk;uksa dk LFkk;hRo oxZ esa 
uhps tkus ij c<+rk gSA 

6666----    CO + H2O (g) 
catalyst

K673 → CO2 + H2 ;   CO2 + 2KOH →K2CO3 + H2O 
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7777---- tc CH2SiCl3 ds leku ;kSfxd dk tyvi?kVu djrs gSa rks ;g f=;d caf/kr   
cgqyd ;kSfxd izkIr gksrk gSA ftlesa Jà[kyk rhu LFkkuksa ls c<+ ldrh gSA                   

8888----        
                                          (    

 

 

 

MQB 

PART – I: OBJECTIVE QEUSTIONS 

    
,d fodYih; iz’,d fodYih; iz’,d fodYih; iz’,d fodYih; iz’u %u %u %u %    
Hkkx Hkkx Hkkx Hkkx (A) % oxZ % oxZ % oxZ % oxZ 13th     
1111---- cksjksu dh fofHkUu fdzLVyh; :iks dh vk/kkjHkwr bdkbZ gSA 
 ¼1½ B12 vkblksagsMªy bdkb;kW  ¼2½ B4 prq’Qydh; bdkbZ;kW  ¼3½ B6 v’VQydh; bdkbZ;kW ¼4½ B8 ?kukdj bdkbZ;kW 
    
2222---- vf/kdre “kq)rk (~ 99.9%) dh cksjksu izkIr dh tk ldrh gSA 
 ¼1½ B2O3 dk Mg ds }kjk vip;u ls a 
 ¼2½ xfyr KF es Alaxfyr VsVªk¶yksjkscksjsVl̀ (KBF4) dks fo|qr vi?kVu }kjk 
 ¼3½ 1270 K ij BCI3 dk H2 ds lkFk vip;u }kjk 
 ¼4½ 1173 K ij cksjsUl ds rkih; vi?kVu ds }kjk 
    
3333---- vfdzLVyh; cksjkWu ok;q esa tykus ij cukrk gSA 
 ¼1½ B(OH)3  ¼2½ B2O3 rFkk BN dk feJ.k  ¼3½ dsoy B2O3  ¼4½ dsoy BN 
    
4444---- tc cksjksu dks iksVsf’k;e gkbMªkWDlkbM ds lkFk laxfyr fd;k tkrk gSa rks iztkfr;ksa dk dkSulk ;qXe curk gS \ 
 ¼1½ K2O + B2O3 ¼2½ KO2 + B2H6  ¼3½ K3BO3 + H2  ¼4½ K3BO3 + H2O 
    
5555---- cksfjd vEy ds lUnHkZ es fuEu es ls dkSulk dFku vlR; gS \ 
 ¼1½ ;g f={kkjdh; vEy dh rjg O;ogkj djrk gSA ¼2½ ;g leryh; lajpuk curk gSA 
 ¼3½ ;g ,d{kkjdh; vEy dh rjg O;ogkj djrk gSA ¼4½ ;g xeZ ikuh esa foys; gSA 
    
6666---- H3BO3 ty esa vk;fud gksrk gSA tSls  
 ¼1½ H3BO3 ¼tyh;½      H

+ ¼tyh;½ + H2BO3
-
 ¼tyh;½  

 ¼2½ H3BO3 ¼tyh;½      2H
+ ¼tyh;½ + HBO3

-
 ¼tyh;½  

 ¼3½ H3BO3 ¼tyh;½      3H
+ ¼tyh;½ + BO3

2-
 ¼tyh;½  

 ¼4½ bues Als dksbZ ugh  
    
7777---- cksjksu dk fuEu ;kSfxdks es ls dkSulk izdkf”kd lfdz; gS \ 
 ¼1½ cksjksu VªkbZ¶yksjkbM  ¼2½ cksjksu ,ugkbMªkbM  ¼3½ cksjkslsfyflfydk vEy  ¼4½ lksfM;e VsVªkcksjsV 
    
8888---- xyr dFku pqfu;s  
 ¼1½ cksjsDl dks izdkf”kd dkWpksa dks cukus esa iz;qDr fd;k tkrk gSA 
 ¼2½ cksjsDl dks xkyd ds :i esa iz;qDr fd;k tkrk gSA 
 ¼3½ ty dks eǹq djus ds fy, cksjsDl dks iz;qDr fd;k tkrk gSA 
 ¼4½ cksjsDl dks jkWdsV es bZ/ku ds :i esa iz;qDr fd;k tkrk gSA 
    
9999----    Ca2B6O11 + 2Na2CO3 →X + 2CaCO3 + 2NaBO2. 
 mijksDr vfHkfdz;k es a;kSfxd X gSA 
 ¼1½ Na2B4O7   ¼2½ HBO2 ¼3½ H3BO3 ¼4½ H2B4O7 
10101010---- Na2B4O7. 10H2O es acksjksu ijek.kq ls lh/ks tqMh gqbZ OH bdkbZ;ksa dh la[;k gSA 
 ¼1½ 2  ¼2½ 3  ¼3½ 4  ¼4½ 10 
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11111111---- MkbZ cksjsu es nks H – B – H dks.k yxHkx gSA 
 ¼1½ 60

o
, 120

o  ¼2½ 97
o
, 120

o  ¼3½ 95
o
, 150

o  ¼4½ 120
o
, 180

o 
12121212---- fuEu esa ls dkSulk dFku vlR; gS \ 
 ¼1½ BH3 ,d LFkk;h ;kSfxd ugh gSa 
 ¼2½ cksjksu gkbMªkbM dks mPp ÅtkZ ds bZ/ku dh rjg iz;qDr ugh fd;k tkrk gSa 
 ¼3½ cksjksu gkbMªkbZMl rqjUr ty vi?kfVr gks tkrs gSA 
 ¼4½ Mg3B2 dk lkUnz HCl dh fdz;k }kjk lHkh cksjksu gkbMªkbZMl cuk;s tk ldrs gSA 
13131313---- MkbZcksjsu tyvi?kVu ij nsrk gSA 
 ¼1½ cksfjd ,ugkbMªkbZMl rFkk iksyhesVkcksjsV 
 ¼2½ esVkcksfjd vEy gkbMªkstu  
 ¼3½ vkFkkZscksjhd vEy rFkk gkbMªkstu   
 ¼4½ cksjksu vkWDlkbM rFkk esVkcksfjd vEy 
14141414---- BF3 + 3LiBH4 → 3LiF + X ;  vfHkfdz;k esa X gSA 
 ¼1½ B4O10  ¼2½ B2H6   ¼3½ BH3   ¼4½ B2H6 

15151515---- B2H6 dk fdlds lkFk vip;u djus ij cksjstksy izkIr gksrk gSA 
 ¼1½ NH3, 1:2 ds vuqikr esa 
 ¼2½ NH3, 2:1 ds vuqikr esa 
 ¼3½ NH3, 1:4 ds vuqikr esa 
 ¼4½ cuk;k ugh tk ldrk gSA 
16161616----    200

o
C rki ij cksjksu dk ,d ;kSfxd X, NH3 ds lkFk fdz;k dj vU; ;kSfxd Y nsrk gSA tks fd cSUthu ds lkFk 

vkblksLVsjhd gSa ;kSfxd Y jaxghu nzo gSA rFkk izdk’k ds izfr vfrlaosnh gSa bldk xyaukd -57oC gSaA ;kSfxd X, NH3 ds 
vkkf/kD; esa mPp rki ij cksjksu ukbVªkbZMl (BN)n nsrk gSa ;kSfxd X rFkk Y dze’k% gSA 

 ¼1½ BH3. B2H6   ¼2½ NaBH4. C6H6  ¼3½ B2H6. B3N3H6   ¼4½ B4C3. C6H6 

17171717---- B2H6 + NH3 →  la;kstd ;kSfxd (X)    → K450
Y + Z (g)   

 mijksDr vuqdze es Y rFkk Z dze’k% gS  
 ¼1½ cksjsthu] H2.   ¼2½ cksjkWu] H2  ¼3½ cksjksu ukbVªkbZM] H2  ¼4½ cksjsthu rFkk gkbMªkstu  

18181818----    B (s) →Z
X  →LiH

Y + LiBF4 
 
mijksDr vfHkfdz;k vuqdze ds fy, dkSulk dFku lR; gSA 

 ¼1½ Z gkbMªkstu gSA  ¼2½ Y, LiBH4 gSA   ¼3½ Z rFkk Y dze’k% F2 rFkk B2H6 gSA ¼4½ iksVsf’k;e gkbMªkWDlkbM gSA 
    
19191919---- lgh dFku dk p;u dhft, A 
 ¼1½ AlCI3 ds tyh; foy;u dks lq[kkus rd xeZ fd;k tkrk gSa rks Al2O3 nsrk gSA 

¼2½ Bksl voLFkk es AlkFk gh lkFk v/kzoh; foyk;d ds foy;u tSls fd csathu es a,Y;qfefu;e DyksjkbZM Al2CI6 ds :i es 
ik;k tkrk gSa tc bls ty esa ?kksyk tkrk gSA rks ;g [Al(OH)6]

3-
 + 3HCl nsrk gSSA 

 ¼3½ fuokZr es afutZyh; ,Y;qfefu;e DyksjkbM 100
o
C rki ij m)Zikfrr gksrk gSA 

 ¼4½ mijksDr lHkh  
    
HkkxHkkxHkkxHkkx    (B)    % oxZ % oxZ % oxZ % oxZ 14

th        
    
20202020---- fuEu es ls dkSu lk ,d dkcZu dk yk{k.khd xq.k ugh gS \ 
 ¼1½ bles Jà[kyk dh izdf̀r ikbZ tkrh gSA 
 ¼2½ ;g cgq ca/kks ds lkFk ;kSfxd cukrk gSA 
 ¼3½ blds xyukad rFkk DoFkukad viokn Lo:i mPp gksrk gSA 
 ¼4½ ;g v)Z/kkrq y{k.k iznf”kZr djrk gSA 
    
21212121---- QqysjhUl dkcZu dk “kq) :i gSa D;ksfd 
 ¼1½ QqysjhUl ekuo fufeZr ;k Ala”ysf’kr gSA 
 ¼2½ QqysjhUl ds fdzLVyh; ds fy, bls mi;qDr dkcZfud foyk;dksa es ?kksyk tk ldrk gSA 
 ¼3½ QqysjhUl MsUxfyax ,t ;k lrg ca/k ugh j[krh gSA 
 ¼4½ mijksDr es ls dksbZ ugh  
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22222222---- fuEu esls dkSu lk xq.k ghjs dk ugh gS \ 
 ¼1½ ;g lHkh foyk;dks aes avfoys; gSA 
 ¼2½ 200

o
C ij ;g K2Cr2O7 rFkk H2SO4 ds  feJ.k ds lkFk vkWDlhdr̀ gksrk gSA 

 ¼3½ ;g dBksjre gSa ;g dBksj midj.kksa dks rh{.k (sharp) djus ds mi;ksx es vkrk gSA 
 ¼4½ ghjs ds fy, ∆fH

o dk eku 1.90 KJ mol
-1

 gSA 
23232323---- dkcZu dk vkWDlkbM tks fd cgqyhdr̀ gksdj jaxhu Bksl cukrk gSA 
 ¼1½ CO   ¼2½ CO2  ¼3½ C3O2   ¼4½ buesa ls dksbZ ugha 
24242424---- xzsQkbV dk lkUnz HNO3 ds lkFk vkWDlhdj.k ij nsrk gSA 
 ¼1½ CO  ¼2½ C3O2 ¼3½ xzsQkbZfVd vEy ¼4½ buesa ls dksbZ ugha 
25252525---- dkcZu eksuks vkWDlkbM fdlds }kjk vo”kksf’kr gksrh gSA 
 ¼1½ veksfudy D;wizl DyksjkbM ¼2½ ikbjksxSyksy  ¼3½ DyksjksQkeZ   (d) CCl4 
26262626---- dkcZu ekssuksvkWDlkbaM ds lanHkZ es lgh dFku dks igpkfu;s A 
 ¼1½ ;g ty ds lkFk la;ksftr gksdj dkcksZfud vEy cukrh gSA 
 ¼2½ ;g yky jDr dksf”kdkvksa es agheksXyksfcu ls fdz;k djrh gSA 
 ¼3½ ;g ,d izcyre vkWDlhdkjd vfHkdeZd gSA 
 ¼4½ ;g ok;q ;qDr is; dks cukus es Alz;qDr fd;k tkrk gSA 
27272727---- dkcZu dk ,d vkWDlkbM (X) veksfu;k ds lkFk fdz;k dj ;wfj;k cukrk gSA tks fd ,d egRoiw.kZ moZjd gSa fuEu es ls 

la;kstu ls (X) izkIr ugh gksrk gSA 

 ¼1½ CO3
2-

 + HCl →∆  

 ¼2½ CaO + C →∆  

 ¼3½ C + vkf/kD; O2  →∆  

 ¼4½ HCO3
-
 + HCl →∆  

28282828---- jDr rIr dksd ij ls tc ,d ok;q rFkk Hkki dk feaJ.k izokfgr fd;k tkrk gSA rks fu’dkflr gksus okyh xSl gSA 
 ¼1½ izksMqlj xSl  ¼2½ ty xSl   ¼3½ dksy xSl   ¼4½ bues ls dksbZ ugh 
29292929---- tc Ag2C2 dks ruq HCl ds lkFk vfHkdr̀ fd;k tkrk gS arks dkSulh xSl cukrh gS \ 
 ¼1½ ,sFksu   ¼2½ ,Fkhu   ¼3½ ,Fkkbu  ¼4½ feFksu  
30303030---- CO ds fy, dkSulk dFku lR; ugh gS \ 
 ¼1½ ;g jaxghu xSl gSA ¼2½ ;g xa/kghu xSl gSA ¼3½ ;g t yes avR;f/kd foys; gSA ¼4½ ;g fo’kSyh xSl gSA    
31313131---- tc iksVsfa’k;e gSDlkQsjsV (II) dsk lkUnz lY¶;qfj; vEy ds lkFk xeZ fd;k tkrk gSA rks dkcZu dk dkSulk vkWDlkbM izkIr 

gksrk gS \ 
 ¼1½ CO  ¼2½ CO2  ¼3½ nksuksa  ¼4½ dksbZ ugh 

32323232---- izqfld vEy + O2  →Ag  
mijksDr vfHkfØ;k dk mRikn gS&  

 ¼1½ C2N2, H2O  ¼2½ CO2, H2O  ¼3½ CO, CO2, H2O  ¼4½ CO2, N2, H2O 

 
33333333---- flfydsV dh ml lajpuk dk uke D;k gSa ftles anks vkWDlhtu ijek.kq [SiO4]

4-
 ds lkFk lk>hr gksrs gSA 

 ¼1½ ik;jksflfydsV  ¼2½ ijrh; flfydsV ¼3½ js[kh; _a[kyk flfydsV  ¼4½ f=foeh; flfydsV 
    
34343434---- ik;jksflfydsV vk;u gSA 
 ¼1½ SiO2

2-  ¼2½ SiO4
2-  ¼3½ Si2O6

7-   ¼4½ Si2O7
6- 

    
35353535---- yky ysM ds fy, fuEu es ls dkSulk dFku lR; gSA 
 ¼1½ tc lkUnz HNO3 ds lkFk vfHkdr̀ djk;k tkrk gS rks ;g PbO2 dk yky Hkwjk vo{ksi djrk gSA 
 ¼2½ ;g ysM dk lfdz; :i gSA 
 ¼3½ 550

o
C ls Åij ;g PbO rFkk O2 es fo?kfVr gksrk gSA 

 ¼4½ (A) rFkk (C) nksuks gh  
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,d ;k ,d ls vf/kd lgh mÙkj %,d ;k ,d ls vf/kd lgh mÙkj %,d ;k ,d ls vf/kd lgh mÙkj %,d ;k ,d ls vf/kd lgh mÙkj %    
    
36363636---- cksjkWu fuEu }kjk izkIr fd;k tkrk gSA 
 ¼1½ C }kjk Br2O3 ds vip;u ls  
 ¼2½ 1270 K ij H2 ds lkFk BCI3 ds vip;u ls  
 ¼3½ 1173 K ij cksjkWu gSykbM ds Å’eh; fo?kVu }kjk 
 ¼4½ 1073 K ij KF esa KBF4 ds fo|qr vi?kV; vip;u }kjk 
37373737---- cksjksu rhozrk ls fuEu es ?kqy tkrk gSA 
 ¼1½ lkUnz HCl esa  
 ¼2½ 673 K ij xfyr NaOH esa  
 ¼3½ 1173 K ij xfyr Na2CO3 + NaNO3 esa  
 ¼4½  lkUnz HNO3 rFkk lkUnz H2SO4 (1:2) esa  
38383838---- tc dksysesukbV pw.kZ rFkk lksfM;e dkcksZusV foy;u ds chp vfHkfdz;k djkdj bUgs xeZ fd;k tkrk gS rks \ 
 ¼1½ CaCO3  ¼2½ Na2B4O7  ¼3½ NaBO2  ¼4½ CaO 
39393939---- Mkbcksjsu fuEu dslkFk fo;kstu vfHkfdz;k nsrk gSA 
 ¼1½ VªkbesfFky,sehu  ¼2½ de rki ij veksfu;k ¼3½ dkcZu eksuskvkWDlkbM  ¼4½ dkcZu MkbZvkWDlkbM 
40404040---- mHk;/kehZ }kjk gkbMªkWDlkbaM dk ;qXe fuEu gSA 
 ¼1½ Al (OH)3, LiOH ¼2½ Be(OH)2, Mg(OH)2 ¼3½ Al (OH)3, Be(OH)2 ¼4½ Ni(OH)2, Zn(OH)2 
41414141---- dkcZu dk fuEu es ls dkSulk vij:i oS|qr dk vPNk pkyd gS \ 
 ¼1½ ghjk   ¼2½ xszQkbV  ¼3½ QqyhfjUl  ¼4½ xSl dkcZu  
42424242---- fuEu es ls dkSulk dFku lgh ugh gS \ 

¼1½ ghjk lkUnz vEy }kjk vizHkkfor jgrk gSA ysfdu xzzaasQkbV xeZ lkUnz HNO3 ds lkFk fdz;k dj /kkfRod vEy cukrk gSA 
 ¼2½ CO tgjhyk gksrk gSA D;ksfds ;g :f/kj dksf”kdkvksa es gheksXyksfcu ds lkFk ,d ladqy cukrk gSA 

¼3½ QkWLQksjl isUVk vkWDlkbM ds lkFk lDlhfud vEy ds futZyhdj.k }kjk dkcZu lc vkDlkbM dks cuk;k tkrk gSA 
 ¼4½ (Me)2 Si (Cl)2 dk ty vi?kVu rFkk blds i’pkr la/kuu djus ij (Me)2 Si(OH)2 cukrk gSA 
43434343---- lgh dFku pqfu;s  

¼1½ CH3SiCl3 ty vi?kVu blds ty ds v.kfod foyksiu ds lkFk djkus ij dkzWl fyad ikWyhej ¼vFkkZr flfydkWu½ 
cukrk gSA 
¼2½ flfydkWu rjy Å"eh; :i ls LFkk;h gksrk gSA 
¼3½ f}foeh; “khV flfydsV es AlzR;sd prq’Qyd ds rhu vkWDlhtu ijek.kq l;qXeh SiO4

4-
 prq’Qyd ds lkFk lkf>r gksrs 

gSA  
¼4½ flfydk HF rFkk NaOH ds lkFk fdz;k dj djrk gSA 

44444444---- veksfu;k MkbdkzsesV xeZ djus ij ,d xSl eqDr djrk gSA ;gh leku xSl fuEu }kjk Hkh izkIr gksxh A 
 ¼1½ NaNO2 rFkk NH4Cl dks xeZ dj 
 ¼2½ NaNO2 dks H2O2 ds lkFk mipkfjr dj  
 ¼3½ yky xeZ CuO ij veksfu;k xSl izokfgr dj  
 ¼4½ mnklhu ek/;e esa KMnO4 ds lkFk veksfu;k dks mipkfjr dj  
    dFku ,oa dkj.k %dFku ,oa dkj.k %dFku ,oa dkj.k %dFku ,oa dkj.k %    
45454545----    dFku&dFku&dFku&dFku&1%%%% cqdfefuAlVj Qqysfju] dkcZu dk “kq)re leko;oh :i gSA 
 dkj.k&dkj.k&dkj.k&dkj.k&2%%%% xzsQkbV] dkcZu dk vf/kdre Å’ekxfrdh LFkk;h vij:i gSA 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
46464646---- dFku&dFku&dFku&dFku&1%%%% cksjkthu] csUthu fd rqyuk es vf/kd fdz;k”khy gSA 
 dkj.k&dkj.k&dkj.k&dkj.k&2%%%% cksjkthu fd izdf̀r /kzqoh; gSA tcfd csUthu fd izdf̀r v/kzqoh; gSA 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
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47474747---- dFku&dFku&dFku&dFku&1 %%%% ,d vkWDlhdkjd ds leku O;ogkj djrk gSA 
 dkj.k&dkj.k&dkj.k&dkj.k&2%%%%  vfdz; ;qXe izHkko ds dkj.k Ti

+
, Ti

3+
 fd rqyuk esa vf/kd LFkk;h gSA 

 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
48484848---- dFku&dFku&dFku&dFku&1    %%%% Pbl4 ,d LFkk;h ;kSfxd gSA 
 dkjdkjdkjdkj.k&.k&.k&.k&2    %%%% Pb

2+
 vk;u lkUnz Kl foy;u ds lkFk foy;’khy ladqy cukrk gSA 

 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
49494949----    dFku&dFku&dFku&dFku&1    %%%% SiCl4 rFkk CCl4 es ls dsoy SiCl4 ty ds lkFk ty vi?kfVr gksrk gSA 
    dkj.k&dkj.k&dkj.k&dkj.k&2    %%%% SiCl4    rFkk CCl4 nksuks gh lgla;ksth ;kSfxd gS 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
50505050---- dFku&dFku&dFku&dFku&1    %%%% vEy ds fo:) vuqekiu ds fy, cksjsDl Na2[B4O5 (OH)4]. 8H2O ,d mi;ksxh izkFkfed ekud gSA 
 dkj.k&dkj.k&dkj.k&dkj.k&2    %%%% cksjsDl dk tyh; foy;u leku ek=k es anqcZy vEy rFkk bldk yo.k j[krk gSA 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
51515151----    dFku&dFku&dFku&dFku&1    %%%% AlCl3 foy;u es avk;fur gks tkrk gSA 
    dkj.k&dkj.k&dkj.k&dkj.k&2    %%%% AlCl3 dh ty;kstu ÅtkZ] vk;uu ÅtkZ ls vf/kd gks tkrh gSA 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
52525252---- dFku&dFku&dFku&dFku&1    %%%% flfydkWu ds fu’d’kZ.k esa mPpre “kq) dksd ds lkFk vip;u esa vkf/kD; es fy;k tkrk gSA 
 dkj.k&dkj.k&dkj.k&dkj.k&2    %%%% SiO2 dk vf/kD; dkWckZbM SiC ds fuekZ.k dks jksdrk gSA 
 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
    
53+53+53+53+----    dFku&1dFku&1dFku&1dFku&1    %%%% flfydkWu] Å’ek] vkDlhdj.k rFkk vf/kdka’k jlk;uksa ds izfr izfrjks/kh ¼vfdz;’kkhy ½ gksrs gSA    

dkj.k&2dkj.k&2dkj.k&2dkj.k&2    %%%% flfydkWu (a) flfydkWu leku N% bysDVªkWu ;qDr mPp ca/k ÅtkZ j[kus okys Si – O ca/k j[krk gSA rFkk   dh mPk 
ca/k lkeF;Z j[krk gSA 

 ¼1½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼2½ dFku&1 lR; gS] dFku&2 lR; gS % dFku&2 dFku&1 dk lgh Li’Vhdj.k gSA 
 ¼3½ dFku&1 lR; gS] dFku&2 vlR; gSA 
 ¼4½ dFku&1 vlR; gS] dFku&2 lR; gSA 
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vuqPNsn vuqPNsn vuqPNsn vuqPNsn     
    fuEu xa|kfuEu xa|kfuEu xa|kfuEu xa|k’’’’k dks lko/kkuh iwoZd if<+;s rFkk fuEu izk dks lko/kkuh iwoZd if<+;s rFkk fuEu izk dks lko/kkuh iwoZd if<+;s rFkk fuEu izk dks lko/kkuh iwoZd if<+;s rFkk fuEu iz’’’’uksa ds mÙkj nhft,%uksa ds mÙkj nhft,%uksa ds mÙkj nhft,%uksa ds mÙkj nhft,%    
vuqPNsn&1vuqPNsn&1vuqPNsn&1vuqPNsn&1    

Al
3+

 dk NksVk vkdkj rFkk mPp vkos’k bldks mPp vkos’k ?kuRo nsrk gSA tks fd bldh fuEu izof̀r ds fy, mÙkjnk;h gSa 
xSlh; voLFkk esa blds ;kSfxd lgla;kstd xq.k dgrs gSaA (b) mPp ty;kstu ÅtkZ tksfd foy;u es blds ;kSfxdksa dsk 
LFkkbRo iznku djrh gSaA (c) Bksl voLFkk es ablds ;kSfxdksa s dh mPp tkyd ÅtkZ A 

 bl izdkj Alvk;fud rFkk lgla;kstd nksuks izdkj ds ca/k cukrk gSA 
cksjksu ds gSykbM ds leku] ,Y;qfefu;e ds gSykbM izrhi ca/ku ugh n’kkZrs gS D;ksfdAldk vkdkj vf/kd gksrk gSa okLro es 
a,Y;qfefu;e viuk v’Vd f}yd cukdj iw.kZ djrs gSa bl izdkj ,Y;qfefu;e ds DyksjkbM rFkk czksekbM ok’i voLFkk rFk 
v/kqazoh; foyk;d tSls csUthu vkfn es f}yd ds :i es vfLrRo j[krs gSA tcfd lcaf/kr cksjksu ds gSykbM ,dyd ds :i 
es jgrs gSa  cksjksu VªkbgSykbM es izrhica/k ¼i’p ca/k ½ dh izof̀r gSykstu ds vkdkj ds c<us ds lkFk lkFk ?kfVr gS rFkk bl 
izdkj yqbl vEy y{k.k c<rs gsSA lHkh BX3 ty }kjk ty vi?kfVr gks tkrs gSa ysfdu BF3 fHkUu O;ogkj n’kkZrk gSA 

54545454---- ,Y;qfefu;e DyksjkbM dh f}yd lajpuk yqIr gks tkrh gSA tc  
 ¼1½ ;g ty es ?kksyk tkrk gSA ¼2½ ;g nkrk v.kq tSls R3N ds lkFk vfHkdr̀ gksrk gSA 
 ¼3½ ;g csUthu es foys; gksrk gSA ¼4½ (A) rFkk (B) nksuksa 
55555555---- fuEu es ls dkSulk dFku lR; gSA 
 ¼1½ lHkh cksjksu VªkbgSykbM cksfjd vEy es ,d vk;fud vi?kfVr gksrs gSA 
 ¼2½ vuknz ,Y;qfefu;e DyksjkbM ,d vk;fud ;kSfxd gSA 

¼3½ ,Y;qfefu;e gSykbM bySDVªkWu U;work dks gSykbM vFkok ,fYdy lewg ds lsrq c/ku }kjk iw.kZ djrs gSA 
 ¼4½ buesa ls dksbZ ugh A 
56565656---- futZyh; ,Y;qfefu;e DyksjkbM ds fy, fHkUu esls dkSulk dFku lgh gSA 
 ¼1½ ;g AlCl3 v.kq ds :i es vkfLrRo es jgrk gSA ¼2½ ;g vklkuh ls ty vi?kfVr ugh gksrk gSA 
 ¼3½ ;g fuokZr esa 100

o
C rki m)Zoikfrr gksrk gSA ¼4½ ;g ,d izcy yqbZl {kkj gSA 

57575757---- fuEu esls xyr vfHkfdz;k gSA 
 ¼1½ BF3 (g) + F

- 
(aq) →    BF4

-      ¼2½ BF3 (g) + 2H2O →  [BF3OH]
-
 + H3O

+ 
 ¼3½ BCl3 (g) + 3Et OH (ℓ) →  B (Oet)3 (ℓ) + 3HCl   ¼4½ BCl3 (g) + 2C5H5N (ℓ) →  Cl3B(C5H5N)2 (s) 
    
vuqPNsn & 2vuqPNsn & 2vuqPNsn & 2vuqPNsn & 2    

CykWd rRo dh mPpre vkWDlhdj.k voLFkk mldh oxZ la[;k esls 10 ?kVkus ds ckn “ks’k cph la[;k ds cjkcj gksrh gSA oxZ 
13 ls 16 es aÅij ls uhps tkus ij viuh mPpre vkWDlhdj.k voLFkk dh vis{kk nks de vkWDlhdj.k voLFkk vf/kd LFkk;h 
gksrh gSA ,slk vfdz; ;qXe izHkko ds dkj.k gksrk gSA 

    
58585858---- fuEu esls dkSulk dFku lgh gSA 
 ¼1½ Pbl4 ugh curk gSA     ¼2½ cksjksu dsoy +3 vkWDlhdj.k voLFkk n’kkZrk gSA 
 ¼3½ TICl3 fo’k;kuqikrhdj.k vfHkfdz;k esa Hkkx ugh ysrkA 

¼4½ FkSfy;e esa +3 vkWDlhdj.k voLFkk +1 ls T;knk LFkk;h gksrh gSA 
    
59595959---- buesa ls izcyre vipk;d dkSulk gSA 
 ¼1½ Ge (II) DyksjkbM ¼2½ Sn (II) DyksjkbM ¼3½ Pb (II) DyksjkbM ¼4½ dksbZ ugh 
    
60606060---- bues ls izcy vkWDlhdkjh inkFkZ dkSulk gSA 
 ¼1½ Pb (iv) vkWDlkbM  ¼2½ Si (II) vkWDlkbM ¼3½ Sn (II) vkWDlkbM ¼4½ Ge (II) vkWDlkbM 

 

PART – II: SUBJECTIVE QUESTIONS 
    
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13

th        
1111---- fdzLVyh; cksjksu dk cuuk D;ksa eqf”dy gksrk gS \ 
2222---- D;k gksrk gSa tc GaCl3 ds foy;u esa NaOH dks cwn cwn djds Mkyrs gSA 
3333---- cksjsDl dk ,d tyh; fo;yu {kkj dh rjg dk;Z djrk gSa  le>kb;s A 
4444---- cksjstkbu vFkok cksjstksy] csUthu dh vis{kk vf/kd fdz;k”khy gksrk gSA le>kb;saA 
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5555---- B2H6 es nks izdkj ds ca/k mifLFkr gksrs gSa lgla;kstd ca/k o  
6666- ,d yo.k (X) fuEu ijh{k.k nsrk gSA 
 (i) bldk tyh; foy;u fyVel ds fy, {kkjh; gksrk gSa 
 (ii) rst xeZ djus ij ;g Qwy tkrk gSA rFkk dkWp tSlk inkFkZ cukrk gSA 

(iii) tc ´X´ ds lkUnz xeZ foy;u es AlkfUnzr H2SO4 feyk;k tkrk gSa rks nqcZy vEy ds lkFk lQsn fdzLVy izkIr gksrs 
gSA  dks igpkfus; o in (i), (ii), (iii) ds fy, jklk;fud lehdj.k fyf[k,A 

7777---- ,d vdkcZfud yqbl vEy (X) fuEu vfHkfdz;k iznf’kZr djrk gSA 
 (i) ;g ue ok;q es /kqvkW nsrk gSaA (ii) /kqvkW esa NH4OH ls Hkhxh NM ys tkus ij /kq,W dh rhozrk c< tkrh gSA 

(ii)  X ds vEyh; foy;u esa NH4Cl rFkk NH4OH Mkyus ij bldk vo{ksi NaOH es a?kqy tkrk gSaA (iv) (X) dk 
vEyh; foy;u H2S es avo{ksi ugh nsrk gSa (X) dks igpfu;s rFkk in (i) ls (iii) rd jklk;fud lehdj.k nhft,A 

8888---- fuEu ds fy;s laUrqfyr lehdj. fy[kksaA 
 (i) BF3 + LiH →  

 (ii) B2H6 + H2O →  

 (iii) NaH + B2H6 →  

(iv) Al + NaOH →  

              (v)B2H6 + NH3 →  ¼de rkieku rFkk 200oC, 1 : 2 vuqikr esa ½ 
    
HkkxHkkxHkkxHkkx    (B) % o% o% o% oxZ xZ xZ xZ 14

th
     

9999----  v)Z pkydh; izdf̀r ds fy, Kkr nks rRoksa ds uke fyf[k,SA 
10101010---- flfydkWu ds de ls de rhu mi;ksx fyf[k, A 
11111111---- SiO2 dk Si es vip;u ds nkSjku  SiO2 dsk vkf/kD; es fy;k tkrk gS D;ksa \ 
12121212---- fuEu vfHkfdz;k dks iw.kZ fyf[k, 

(i) K4 [Fe(CN)6] + H2SO4 + H2O →  

 (ii) CS2 + NO →  

 (iii) Pb3O4 + HNO3 →  

 (iv) CaF2 + SiO2 + H2SO4 →  

 (v) Pb
+2

 + H2S + 2CI
- ¼ KCl ds larÌr yo.k ls½ →  

13131313---- PbCI4.SnCI4 dh vis{kk de LFkk;h gSa le>kb;s  

14141414----    CaO + C →∆
(A) + (B) 

 (A) + N2 →∆
 (C) + dkcZu 

 (C) + H2O →   (D) + NH3 

 (A), (B), (C) rFkk (D) dks igpkuksa    
15151515---- fn;s dFkuksa dh jklk;fud vfHkfdz;k nks vkSj mldks agkssus dk dkj.k crkvksaA 
 ¼i½ ysM (II) DyksjkbM Cl2 ds lkFk fdz;k djds PbCl4 nsrk gSA 
 ¼ii½ ysM (IV) DyksjkbM xeZ djus ij vR;f/kd LFkk;h gSA 
 ¼iii½ ysM vk;ksfMu ds lkFk ugh cukrk A 
16161616---- ,d dkj.k crkvksa dh CO fo’kdkjh D;ks gSA 

lqesfyr dhft, % lqesfyr dhft, % lqesfyr dhft, % lqesfyr dhft, %     
17171717----    LrEHk 1LrEHk 1LrEHk 1LrEHk 1                                LrEHkLrEHkLrEHkLrEHk    2222    
 ¼A½ LiksMqfeu   (p) ijrh; flfydsV 
 ¼B½ FkksZVsohVkbV   (q) ik;jksflfydsV 
 ¼C½ dsvksfyu    (r) Jà[kyk flfydsV 
 ¼D½ DokVZt    (s) lkekU; lw= (SiO3)n

2n- 
18181818----    LrEHk 1LrEHk 1LrEHk 1LrEHk 1                LrEHk 2LrEHk 2LrEHk 2LrEHk 2    
 ¼A½ pfdz; flfydsV  (p) prq’Qydh; ladj.k  
 ¼B½ ,dy J[̀kyk flfydsV  (q) Si – O c/ak 50% vk;fud rFkk 50% lagla;ksth gSA 
 ¼C½ ik;jks flfydsV  (r) lkekU; lw= gS (SiO3)n

2n- 
 ¼D½ “khV flfydsV   (s) izfrpqEcdh; nh vkWDlhtu ijek.kq lkf>r gksrs gSA 
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lR;@vlR; %lR;@vlR; %lR;@vlR; %lR;@vlR; %    
Hkkx Hkkx Hkkx Hkkx (A)    % oxZ % oxZ % oxZ % oxZ 13

th            
19191919---- ,fFku cksjsV] B(OC2H5)3 gjh dksj Tokyk ds lkFk tyrk gSA 
20202020---- cksjksu Bl3 ds rkih; vi?kVu }kjk izkIr gksrk gSA 
21212121---- ,d eksy cksjsDl ,d esky vEy ds lkFk fdz;k djrk gSA 
22222222---- lksfM;e ijvkWDlkscksjsV esa izR;sd cksjksu sp

3
 ladfjr gksrk gSA 

23232323---- H3BO3 tyh; HF esa foy;’khy ugh gSA 

24242424---- B2H6 + NH3  
)C200(

3
NH

°<
 →

rkimPp

vkf/kD;
B3N3H6 ¼cksjkthu½ 

Hkkx Hkkx Hkkx Hkkx (B)    % oxZ % oxZ % oxZ % oxZ 14th         
25252525---- dkcZu eksuks vkWDlkbM l2O5 dks l2 esa vipkf;r djrk gSA 
26262626---- dksy xSl CO, CH4, H2 rFkk CO2 dk feJ.k gSA 
27272727---- xzsQkbV dh izdf̀r izfr pqEcdh; gksrh gSA rFkk ghjs dh izdf̀r vuqpqEcdh; gksrh gSA 
28282828---- xzsQkbV] dkcZu ijek.kq dh ijr ds lkis{k /kkfRod pkyd ds :i esa rFkk dkcZu ijek.kq dh ijr ds yEcor~ v)Z pkyd ds 

:i es dk;Z djrk gSA 
29292929---- xzsQkbV dk ?kuRo ghjs dh vis{kk de gksrk gSA 
30303030---- C60 cdfeuLVj Qqyjhu dgykrk gSA 
31313131---- flfydkWu ,d izcy ty izfrjks/kd inkFkZ gSA 
32323232---- flfydkWu la’ysf’kr dkcZflfydkWu ;kSfxd gSA tks fd Si – Si vkac/kka s ;qDr iquZjkofrZr R2SiO bdkbZ j[krs gSA 
 
fjDr LFkkuks dh iwfrZ dhft,AfjDr LFkkuks dh iwfrZ dhft,AfjDr LFkkuks dh iwfrZ dhft,AfjDr LFkkuks dh iwfrZ dhft,A    
HkkxHkkxHkkxHkkx (A) % oxZ % oxZ % oxZ % oxZ 13

th
     

33333333---- MkbZ cksjksu es lsrq caf/kr gkbMªkstu ijek.kqvksa dh la[;k ------------------------ gksrh gSA 
34343434---- cksjksu vius oxZ ds vU; lnL;ksa dh vis{kk ------------------ ds lkFk vf/kd lekurk n”kkZrk gSA 
35353535---- Na, Mg o Al /kkrqvksa es A ls lcls vf/kd xyukad ---------------------- dk gksrk gSA 
36363636---- vdkcZfud csUthu dk jklk;fud uke ----------------------------- gSA 
37373737---- AlF3 ,d vk;fud ;kSfxd gSa tcfd AlCl3 ,d ------------------------ ;kSfxd gSA 
38383838---- fo|qr dk ------------------------ pkyd gSA 
39393939----  flYoj isUV linseed rsy essa ----------------------------- ikmMj feykdj cuk;k tkrk gSA 
40404040---- dkWij dk feJ/kkrq ftldk lksus tSlk ihyk jax gksrk gSA ---------------------- dgykrk gSA 
 
Hkkx Hkkx Hkkx Hkkx (B)    % oxZ% oxZ% oxZ% oxZ 14

th        
41414141---- tc vkWDlfyd vEy ds lkUnz H2SO4 ds lkFk xeZ djrs gS rks -------------------- o CO2 dk feJ.k izkIr gksrk gSA 
42424242---- dkcZu eksuksvkWDlkbM fudy ls fdz;k djds ,d ok’I’khy inkFkZ cukrh gSA ftls --------------- dgrs gSA 
43434343---- ihus ds lksZMk esa ---------------------- xSl mPp nkc ij ikuh es amifLFkr jgrh gSA 
44444444---- dkWp ---------------------- vEy ls fdz;k djrk gSa 
45454545---- dkcZuMkbZ vkWDlkbM dh Bksl voLFkk dks ---------------------- dgrs gSA 
46464646---- dkcZu eksuks vkWDlkbM lw;Z ds izdk’k dh mifLFkfr es Dyksjhu ls fdz;k dj -------------------- nsrh gSA 
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ANSWERS 
PART – I: OBJECTIVE QUESTIONS 

 
1. (A) 2. (C) 3. (B) 4. (C) 5. (A) 6. (D) 7. (C) 

8. (D) 9. (A) 10. (C) 11. (B) 12. (B) 13. (C) 14. (B) 

15. (A) 16. (C) 17. (D) 18. (C) 19. (D) 20. (D) 21. (C) 

22. (B) 23. (C) 24. (C) 25. (A) 26. (B) 27. (B) 28. (A) 

29. (C) 30. (C) 31. (A) 32. (A) 33. (C) 34. (D) 35. (D) 

36. (B,C,D) 37. (C,D) 38. (A,B,C,) 39. (A,B,C) 40. (C) 41. (B,D) 42. (C,D) 

43. (A,B,C,D) 44. (A,C,D) 45. (B) 46. (A) 47. (A) 48. (D) 49. (B) 

50. (A) 51. (A) 52. (A) 53. (A) 54. (D) 55. (C) 56. (C) 

57. (D) 58. (D) 59. (A) 60. (A)       

 

PART – II: SUBJECTIVE QUESTIONS 
1111---- D;ksfds mldk xyukad cgqr mPp gksrk gSA rFkk nzo laj/khz gksrk gSA 
    

2222----    GaCl3 + 3NaOH →  Ga(OH)3 ↓  + 3NaCl  

 Ga(OH)3 + NaOH→NaGaO2 + 2H2O    
    
3333----    Na2B4O7 + 3H2O →NaBO2 + 3H3BO3  

 NaBO2 + 2H2O →NaOH ¼izcy{kkj½ + H3BO3  

    
4444---- cksjstkbu esa B = N ca/k /kzqoh; gSa tcfd csUthu esa C = C rFkk C – C ca/k v/kqzoh; gksrs gSA rFkk blfy, cksjstkbu dh 

fdz;k’khyrk csUthu dh vis{kk vf/kd gksrh gSA 
    
5555---- bks bysDVªkWu rhu dsUnzdh; ca/k 
 
6666---- ¼i½ (X) dk tyh; foy;u {kkjh; gksrk gSa blfy, (X) ,d {kkjh; /kkrq yo.k gks ldrk gSA 
 ¼ii½ X dks rst xeZ djus ij ;g Qwy tkrk gSa vFkkZr ;g cksjsDl gks ldrk gSA 
 ¼iii½ vkxs tc blds lkUnz foy;u dks lkUnz H2SO4 es amipkf;r fd;k tkrk gSA rks cksfjd vEy ds fdzLVy curs gSA 
 ¼iv½ blfy, (X) cksjsDl (Na2B4O7. 10H2O) gSA    

 
vfHkfØ;k %vfHkfØ;k %vfHkfØ;k %vfHkfØ;k %    
 

(i) Na2B4O7 (X) + 7H2O →2NaOH ¼{kkjh;½ + 4H3BO3   

 

(ii) Na2B4O7.10H2O  →Heat
 Na2B4O7 + 10H2O Na2B4O7  →Heat

   2NaBO2     +  B2O3  

Glassy mass 

(iii) Na2B4O7 + H2SO4 + 5H2O →   Na2SO4 + 4H3BO3 ¼nqcZy {kkj½ 
                     
    
7777---- X futZy AlCI3 gSA rFkk yqbl vEy gSA 
   

(i) AlCI3 + 3H2O → Al(OH)3 + 3HCl ↑ ¼laxfyr½ (ii) HCl + NH4OH →  NH4l ↑  + H2O 
  

(iii) AlCI3 + 3NH4OH →3NH4CI + Al(OH)3 ¼lQsn½ ; Al(OH)3 + NaOH →NaAlO2¼foys;½ + 2H2O  

 

 (iv) AlCI3 + H2S → vEyh; ek/;e es dksbZ vo{ksi ugh A 
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8888----    (i) BF3 + LiH  → K450
  B2H6 + 6 LiF glassy mass  

 (ii) B2H6 + 6H2O → 2B(OH)3(aq) + 6H2(g)  

 (iii) 2NaH + B2H6 →2NaBH4  

 (iv) Al + NaOH →NaAlO2 ¼foys;½ + 2H2O 
 (v) 3B2H6 + 6NH3 →3[BH2(NH3)2]

+
 [BH4]

- 
 →2B3N3H6 + 12H2  

    
9999---- flfydkWu rFkk tesZfu;e 
    
10101010---- ¼i½ ty izfrjks/kh VsDlVkby jks/kd   ¼ii½ Lusgd ds :i esa   ¼iii½ ,UVh Qsu ds :i esa  
    
11111111---- SiO2 + Fe + 2C →  Fe – Si + 2CO     
 ;fn SiO2 dks vkf/kD; es ugh fy;k tkrk gSaA SiC ugh cusxkA 
    
12121212----    (i) K4 [Fe(CN)6] + 6H2SOP4 + 6H2O →2K2SO4 + FeSO4 + 3 (NH4)2SO4 + 6CO 

    (ii)  2CS2 + 10 NO → 2CO + 4SO2 + 5N2 

 (iii) Pb3O4 + 4HNO3 →  PbO2 + Pb (NO3)2 + 2H2O 

 (iv) 2CaF2 + SiO2 + 2H2SO4       2CaSO4 + SiF4 + 2H2O 

 (v) 2Pb
2+

 + H2S + 2Cl
- →Pb2SCl2 ↓ ¼yky½   + 2H

+
 

    
13131313---- Pb es vfdz; ;qXe izHkko  Sn ls vf/kd izHkkoh gksrk gSA blfy, PbCI4 esa Pb – CI ca/k yEckbZ  Sn – CI ca/k yEckbZ vf/kd 

gksrh gSA  
    
14141414---- (A) CaC2 ; (B) CO ; (C) CaCN2 : (D) CaCO3  
    
15151515----  (i) PbCl4  + Cl2 →  PbCI4 ¼ Cl2 vkWDlhdkjd vfHkdeZd }kjk Pb

+2 vkWDlhdr̀ gks tkrk gSA½  
 (ii) PbCl4 + Cl2 → PbCI2 (s) + Cl2(g) ¼vfdz; ;qXe izHkko½  
 (iii) I- izcy vipk;h vfHkdeZd gSa tks Pb+4 ¼izcy vkWDlhdkjh vfHkdeZd½ dk vipf;r dj PbI2 vkSj I2 eqDr djrk gSA 
    
16161616---- ;s dkckZsDlh fgeksXyksfcu cukrk gSA tks fgeksXyksfcu dh vkWDlhtu vo’kks’k.k {kekr dk de dj nsrk gSA 
    
17171717----    (A – r, s ; B – q ; C – p ; D – p )   18181818----    (A – p,q,r,s ; B – p,q,r,s ; C – p,q ;(D – p,q )  

    
19191919----    T    20202020----    T    21212121----    F    22222222----    T    23232323----    F    24242424----    F    25252525----    T        
    
26262626----    T    27272727---- F    28282828----    T    29292929----    T    30303030----    T    31313131----    T    32323232----    F    
    
33333333---- nks    34343434---- flfydu  35353535---- AL  36363636---- cksjstkWy 
    
37373737---- lgla;kstd  38383838---- vPNk   39393939---- ,Y;qfefu;e  40404040---- ,Y;qfefu;e czksUt  
    
41414141---- dkcZueksuks vkWDlkbM  42424242---- fudy VsVªkdkcZfuy Ni(CO)4   43434343---- CO2  
    
44444444- gkbMªks¶yksfjd   45454545- lw[kh cQZ  46464646---- dkckZsfuy DyksjkbM ¼QkLthu½ 
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SOLUTIONS 
MQB 

PART – I 
1111---- fdzLVyh; cksjksu B12 vkbdkslksgsMªy bdkbZ;kW j[krh gSA 
2222---- cksjksu dh vf/kdre “kq)rk (~99.9%) 1270 K ij BCI3 dk H2 ds lkFk vip;u }kjk izkIr dh tkrh gSA 

3333----    4B + 3O2  → K1173
2B2O3 ;   2B(s) + N2(g)  → K1173

2BN(s) 

4444- 2B (s) + 6 KOH (s)  →laxfyr
2K3BO3 + 3H2  

5555---- cksfjd vEy ,dy {kkjdh; gSA 
  H3BO3 + H2O                 H

-
 + [B(OH)4]

- 
 

6666----    H3BO3 (aq) + H2O (ℓ)                  [B(OH)4]
-
 (aq) + H

+ 
(aq) 

7777---- lSfylsfyd vEy ,d vlefer f}nUrqd fyxS.M gSa ;g cksjksu ds lkFk prq’Qydh; ladqy cukrk gS tks fd izdkf”kd lfdz; 
gS 

 
 
 
 
 
 
8888---- cksjsDl dks jkWdsV ds bZ/ku ds :i es Alz;qDr ugh fd;k tkrk gS 
    
9999----    Ca2B6O11 + 2Na2CO3 →  Na2B4O7 + 2NaBO2 + 2CaCO3  

 dksysekbZV  (X) ¼cksjsDl½ 
    
10101010---- cksjsDl es abdkbZ;kW 4 gSA   11111111---- 
    
    
12121212---- lHkh cksjksu gkbMªkbM vkWDlhtu es mifLFkfr es tydj vf/kd ek=k es Å’ek fu’dkflr djrs gSa vr% bUgs mPp ÅtkZ ds 

bZ/ku dh rjg iz;qDr fd;k tkrk gSA 
13131313----    B2H6 + 6H2O → 2H3BO3 + 6H2 
   vkFkksZfjd vEy 
14141414----    BF3 + 3LiBH4 → 3LiF + 2B2H6 

15151515----    3B2H6 + 6NH3  → − K527523
2B3N3H6 ¼cksjsthu½ + 12H2 

 1          :     2 
16161616---- bles gksus okyh vfHkfdz;k gSA 

 3B2H6 + 6NH3 → 2B3N3H6 + 12H2 ; B2H6 + NH3 ¼vkf/kD;½  → ijrkiekumPp
(BN)n + H2 

 (X)        (Y) 

 Y Cksjstksy gSA tks fd csUthu ds lkFk vkblksfLVjhd gSA 

17171717----    3B2H6 + 6NH3 → 3[BH2(NH3)2][BH4]  → K450
2B3N3H6 + 12H2  

                (X)         (y)          (x) 

18181818----    B(s)  →
)Z(

2
F

BF3  →LiH
B2H6 + LiBF4    

                (X)  (Y) 

19191919---- lHkh dFku lgh gSA  20202020---- dkcZu ,d /kkrq gSA 
    
21212121---- ghjs ;k xszQkbV dh rgj QqysjhUl MsUxfyax ,t ¼>qyrs gq, ca/k ½ ;k lrg ca/k ugh j[krh gSA 
    
22222222---- ghjk 200

o
C ij K2Cr2O7/H2SO4 ds }kjk vkWDlhdr̀ ugh gksrk gSA 

    
23232323---- dejs ds rki ij dkcZu eksuskvkWDlkbM (C3O2) jaxghu xSl gSa ;|fi ;g rqjUr jaxhu Bksl es acgqyhdr̀ gks tkrh gSA 
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24242424---- xzsQkbV dk lkUnz HNO3 ds lkFk vkWDlhdj.k djkus ij xzsQkbZfVd vEy nsrk gSA 
25252525---- dkcZu eksuksvkWDlkbM veksfudy D;wizl DyksjkbM ds }kjk vo”kksf’kr gksrh gSA 
26262626---- dkcZu eksuksvkWDlkbM yky jDr dksf”kdkvksa esa gheksXyksfcu ls fdz;k djrk gSA 
27272727---- (X) CO2 gSA D;ksfd CO2 + NH3 nkc ds vUrxZr ;wfj;k gksrk gSA la;kstu (b) CO2 mRiUu ugh gksrk gSA  

  CaO + C →∆
CaC2 + CO 

28282828---- jDr rIr dksd ij ls ty ok;q ¼Hkki ds lkFk ij fcuk½ izokfgr dh tkrh gSa tks izksMqlj xSl mRiUu gksrh gSA 

  2C + O2 + N2 →∆
2CO + N2 

 izksMqlj xSl ds fy, ;g vko’;d gSa fd blesa CO rFkk N2 dk feJ.k gksuk pkfg,A 
29292929---- Ag2C2 + 2HCI →2AgCI + HC = CH 
30303030---- ;g vlR; gSa D;ksfd CO ty esa de foys;rk j[krh gSA 
31313131----    K4 [Fe(CN)6] + 6H2SO4 + 6H2O →2K2SO4 + FeSO4 + 3(NH4)2SO4 + 6CO 

32323232----    O2H + 2(CN)2  O + 4HCN 2
Ag

2
ukstulk;

→  

33333333----                                34343434----  
    
    

35353535----    (A) Pb3O4 + 4HNO3 →  2Pb(NO3)2 + PbO2 + 6H2O.    (B) Pb2O4  → °> C550
6PbO + O2↑  

    

36363636---- 2BCl3 + 3H2  → K1270
 2B + 6HCl 

            

2

1173k

3 3Cl + B   2BCl  →  

 
 K+ [BF4]

-
                 K

+
 + [BF4]

-
 

 
 [BH4]

-
 + e

-
 →B + 2F2  ¼,uksM ij½ 

 K
+
 + e

-
 →K    ¼dSFkksM ij½ 

    
38383838----    Ca2B6O11 + 2Na2CO3 →CaCO3 + Na2B4O7 + NaBO2  

39393939----    B2H6 + 2N(CH3)3 → 2BH3.N(CH3)3 

 B2H6 + 2NH3 → [BH2(NH3)2]
+
 [BH4]

-
 

 B2H6 + 2CO → 2BH3. CO 

41414141---- eqDr bysDVªkWuksa dh mifLFkfr ds dkj.k nksuks oS|qr ds vPNs pkyd gkssrs gSA 
    
42424242----    (C) 3CH2 (COOH)2 ¼esuksfud vEy½ + P4O10 → 3C3O2 + 4H3PO4    
 (D)  [ O – (Me)2 Si – O ]n js[kh; flfydsV 
    
43434343---- lHkh dFku rF;kRed gSA 

 SiO2 + 2NaOH → Na2SiO3 + H2O 

 SiO2 + 4HF →SiF4 + 2H2O 

 SiF4 + 2HF →H2 [SiF6] 

    
44444444----    (A) NaNO2 + NH4CI →  NaCl + NH4NO2  

  NH4NO2 →∆
N2 + 2H2O  

 (B) H2O2 → H2O + [O] ; N2 + 3H2O 

 (C) 2NH3 + 3CuO → 3Cu + N2 + 3H2O 

 (D) 2KMnO + 7O4
-
 + 2NH2 →2KOH + 2MnO2 + N2 + 2H2O 

1073 k 
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45454545---- S1 : fcuk fdlh >qyras gq, ca/k ( ´dangling bonds) ds leku ljyre lajpuk j[krk gSA   S2 : ∆fH
o
 = “kwU; 

    
    
    
46464646-  

 
 
    
    
    

48     S1 : Pb
+4  →

−− e2
Pb

2+ ¼vfdz; ;qXe izHkko ds dkj.k ½ 2l
-  →

−− e2
l2, ¼ l- vipk;d vfHkdeZd ds leku O;ogkj  

djrk gSA½ vr% Pbl4 ,d LFkk;h ;kSfxd ugh gSA    
S2 : Pb

2+
 + 4l

- → [PbI4]
-
  

49494949---- S-1 : d-d{kdksa dh mifLFkfr ds dkj.k (  S-2 : Q;kWu fu;e ds vuqlkj 
50505050---- S-1 : Na2[B4O5 (OH)4]. 8H2O + 2HC → 2NaCI + 4H3BO3 + 5H2O 

 lwpd feFkkby vkSjsUt dh pH ijkl 3.1 – 4.4   
 ty eas cksjsDl B(OH)3 rFkk [B(OH)4]

-
 HCl ds lkFk dsoy [B(OH)4]

-
 vfHkdr̀ gksrk gSA 

 S-2 : [B4O5(OH)4]
2-

 + 5H2O                 3B(OH)3 + 2[B(OH)4] bl izdkj cQj leku O;ogkj n’kkZrk gSA  
51515151---- AL ls AL

3+
 vk;u cnyus ds fy, vko’;d ÅtkZ 5137 KJ mol

-1
 gSaA Al

3+
 ds fy, ∆Hty;kstu – 4665 KJ mol

-1 rFkk 
CI

- ds fy, ∆Hty;kstu – 381 KJ mol
-1 gSa bl izdkj dqy ty;kstu ÅtkZ – 4665 + ( 3 x – 381) = - 5808 KJ mol

-

1;g vk;uu ÅtkZ ls vf/kd gSA 
53535353---- Si – O ca/k ÅtkZ 502 KJ mol

-1
 gSA 

54545454---- (A) ikuh es amPp ty;kstu ÅtkZ ds dkj.k & [Al(H2O)6]CI3 ; (B) R3N AlCI3 izdkj ds ladqy cuus ds dkj.k 
    
55555555---- (C)                  lgh dFku ( (A) BF3, HBF4 cukrk gSA ( (B) vuknz AlCl3 lgla;kstd gSA 
    
    
56565656---- (C) lgla;kstd ;kSfxd gSa vr% bldk xyukad de gSaA (A) Al2CI6 ds :i esa vfLrRo esa j[krk gSA (B) lgAla;kstd gSA 

vr% vklkuh l sty;kSftr gks tkrk gSA (D) ;g yqbl vEy gSA 
57575757---- fifjfMu dk dsoy ,d bysDVªkWu ;qXe] lek;ksftr gks ldrk gSa nksuks bysDVªkWu ;qXe ughA 

PART- II 
18181818----    (A – p, q, r , s) ; (B – p, q, r , s) ; (C – p, q) ; (D – p, q) 

 ¼1½ izfr prq’Qydh; nks vkWDlhtu ijek.kq lkf>r gksdj oy; (SiO3)n
2n-

 cukrk gSA izR;sd Si ijek.kq ladj.k sp
3
 gSA 

¼2½ izfr prq’Qydh; nks vkWDlhtu ijek.kq lkf>r gksdj prq’Qydh; dh ,d J`a[kyk (SiO3)n
2n-

 cukrk gSA izR;sd ijek.kq 
dk ladj.k sp

3 gSA 
 ¼3½ izfr prq’Qyd ,d vkWDlhtu Si2O7

2-
 dks lkf>r djrk gSA izR;sd Si ijek.kq dk ladj.k gSA 

 ¼4½ izfrprq’Qyd rhu vkWDlhtu ijek.kq (Si2O3)n
2-

 dks lkf>r djrs gSA sp
3 ladj.k gksrk gSA 

Note : Si – O ds chp fo|qr _.krk vk/kkj 1-7  ∴50% vf/kd rFkk 50% lgla;ksth gSA 
19191919---- ;g cksjsV dk ijh{k.k gksrk gSA 

20202020---- 2BI3 →∆
2B + 3I2 ¼okWu vkdsZy fof/k½ 

21212121----    Na2[B4O5(OH)4]. 8H2O + 2HCl→2NaCI + 4H3BO3 + 5H2O 

    
    
    
22222222----                     ijvkWDlkscksjsV vk;u 
    
    
23232323----    H3BO3 + 4HF →H

+ 
+ [BF4]

-
 + 3H2O        24242424----  cksjksu ukbVªkbM curk gSA 

25252525----    l2O5 + 5CO →5CO2 + l2            26262626----    rF; ij vk/kfjr  
27272727---- xszQkbV rFkk ghjk nksuks izfrpqEcdh; gSA  31313131---- rF;kRed gSA 
32323232---- iquZjkofrZr bdkbZ R2SiO, Si – O – Si vkac/k ;qDr gksrk gSA 


