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 Marked questions are recommended for Revision.  

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  

 

PART - I : SUBJECTIVE QUESTIONS  

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½  
 

Section (A): Heating in dry test tube  

[k.M (A): 'kq"d ijh{k.k ufydk esa xeZ  
A-1. What is importance of dry tests and it is applicable to which kind of substances? 

 'kq"d ijh{k.kks dk D;k egRo gS rFkk ;g fdl izdkj ds inkFkksZ ds fy, iz;qDr gksrs gSa \  

Ans. The dry test give information in short time and also provides a clue about the presence or absence of 
certain substances so wet analysis may be modified and shortened.    

 It is applicable to solid substances.  

 'kq"d ijh{k.k de le; esa lwpuk nsrk gS rFkk ,d fuf'pr inkFkZ dh mifLFkfr rFkk vuqifLFkfr dk vuqeku mRiUu 

djrk gSA blfy, vknzZ fo'ys"k.k ifjofrZr (modified) rFkk NksVk gks ldrk gSA ;g Bksl ;kSfxdksa ds fy, dke esa 

vkrk gSA  

 
A-2. Give the observation when each of the following is heated in a dry test tube. Also give balanced 

equations:    
 (a) HgCO3 (b) NH4NO2 (c) (NH4Cl + NaNO3) mixture (d) Pb(NO3)2 

 izs{k.k crkb,] tc izR;sd fuEu dks 'kq"d ijh{k.k ufydk esa xeZ fd;k tkrk gSA lUrqfyr lehdj.ks Hkh crkb,A  

 (a) HgCO3 (b) NH4NO2 (c) (NH4Cl + NaNO3) feJ.k (d) Pb(NO3)2 

Ans. (a) HgCO3 
  Hg + CO2 + 

1

2
O2 

 (b) NH4NO2 
  N2 + 2H2O (no solid residue)

 (c) NH4Cl + NaNO3 (mixture)   NaCl + N2O  + 2H2O

 (d) Pb(NO3)2 
  PbO + 2NO2 + 

1

2
O2  

Ans. (a) HgCO3 
  Hg + CO2 + 

1

2
O2 

 (b) NH4NO2 
  N2 + 2H2O (dksbZ Bksl vif'k"V ugha cprk gSA) 

 (c) NH4Cl + NaNO3 (feJ.k)   NaCl + N2O  + 2H2O

 (d) Pb(NO3)2 
PbO + 2NO2 + 

1

2
O2  

 
Section (B) : Flame and borax bead test 

[k.M (B) : Tokyk rFkk cksjsDl eudk ijh{k.k  
 
B-1. Why compounds shows colours in flame test ?      

 ;kSfxd Tokyk ijh{k.k esa jax D;ks n'kkZrs gSa \  

Ans. When compound is heated, the electrons gain energy and can jump into the empty orbitals at higher 
level. Higher levels are energetically unstable so electrons tend to fall back and transmit the light as 
characteristic colour.  

Ans. tc ;kSfxd dks xeZ djrs gS] rks bysDVªkWu ÅtkZ xzg.k djds mPp Lrj ij fjDr d{kdksa esa LFkkukUrfjr gks ldrs gSA 

mPprj d{kd ÅtkZoku :i ls vLFkk;h gksrs gSA blfy, bysDVªkWu iqu% iwoZ fLFkfr esa vkus dh izo`fÙk j[krs gS rFkk 

vfHkyk{kf.kd jax ds :i esa izdk'k ÅRlftZr djrk gSA  
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B-2. Is intensity of colour in flame test, depends upon the concentration of metal present?  

 D;k Tokyk ijh{k.k esa jax dh rhozrk] mifLFkr /kkrq dh lkUnzrk ij fuHkZj djrh gS \  

Ans. Yes, because intensity of the absorbed light is proportional to the concentration of element in the flame. 

 gk¡] D;ksafd vo'kksf"kr izdk'k dh rhozrk Tokyk esa rRo dh lkUnzrk ds lekuqikrh gksrh gSA  

 
B-3. Why is a green flame not obtained in the case of barium sulphate or barium phosphate ?  

 D;ksa csfj;e lYQsV ;k QkWLQsV dh fLFkfr esa gjh Tokyk izkIr ugha gksrh gS \    

Ans. Both barium sulphate and barium phosphate are insoluble and cannot be easily converted into 
chlorides.Therefore, the green flame is either indistinct or visible with difficulty.  

 csfj;e lYQsV rFkk QkWLQsV nksuksa v?kqyu'khy gksrs gS rFkk vklkuh ls DyksjkbMks esa :ikUrfjr ugha gks ldrs gSA 

blfy, gjh Tokyk ;k rks vLi"V gksrh gS ;k dfBukbZ ls fn[kkbZ nsrh gSA  

 

B-4. Colourless salt (A) 
740 C




  (B) + (C) 

2Cu , 
  blue coloured bead (D)    

 Identify the compound (A), (B), (C) and (D).      

 jaxghu yo.k (A) 
740 C




  (B) + (C) 

2Cu , 
  uhys jax dk eudk (D)  

 ;kSfxd (A), (B), (C) rFkk (D) dks igpkfu;sA       

Ans. Na2B4O7 .10H2O 
740 C




  2NaBO2 + B2O3 

2Cu , 
  Cu (BO2)2  

            (A)          (B+C)   (Blue bead) 
            (D)  

Ans. Na2B4O7 .10H2O 
740 C




  2NaBO2 + B2O3 

2Cu , 
  Cu (BO2)2  

            (A)          (B+C)     (uhyk eudk) 

              (D)  

Section (C) : dil. HCl / dil. H2SO4 group  

[k.M (C) : ruq HCl / ruq H2SO4 oxZ 

C-1. Why is sodium carbonate extract acidified before performing the confirmatory test for anions ? 

 _.kvk;uksa ds fuf'pr ijh{k.k ls iwoZ lksfM;e dkcksZusV fu"d"kZ dks vEyhd`r fd;k tkrk gS] D;ksa \  

Ans. Sodium carbonate extract in addition to the sodium salts of anions contain carbonate also. On heating 
with the test reagent carbonates of certain metals precipitate which interfere in the detection of acid 
redicals. Because of this, Na2CO3 is decomposed by adding HCl, HNO3, H2SO4 , depending upon the 
nature of test. 

 _.kk;uksa ds lksfM;e yo.kksa esa feyk;s x;s lksfM;e dkcksZusV fu"d"kZ esa dkcksZusV Hkh gksrs gSA bls fuf'pr /kkrqvksa ds 

ijh{k.k vfHkdeZd dkcksZusVks ds lkFk xeZ djus ij ;g vEy ewydks dk irk yxkus esa ck/kk mRiUu djrs gSA blds 

dkj.k Na2CO3 HCl, HNO3, H2SO4 dks feykus ls fo?kfVr gksrk gSA ;g ijh{k.k dh izd`fr ij fuHkZj djrk gSA  

 
C-2. Can sodium carbonate extract be used test for CO3

2– ions ?   

 D;k lksfM;e dkcksZusV fu"d"kZ CO3
2– vk;uksa ds ijh{k.k ds fy, iz;qDr gks ldrk gS \   

Ans. No, because it already contains CO3
2– ions. 

 ugha, D;ksafd blesa igys ls CO3
2– vk;u gSA  

 
C-3. What will happen if a solution of Ca(HCO3)2, formed by passing the carbon dioxide through a milky 

solution of CaCO3 for a longer time if, ammonia solution is added ?    

 D;k gksxk ;fn CaCO3 ds nwf/k;k foy;u esa yxkrkj CO2 xSl izokfgr djus ls izkIr Ca(HCO3)2 ds foy;u esa ;fn 

veksfu;k foy;u feyk;k tkrk gS \  

Ans. White precipitate of CaCO3 is formed.  

 Ca(HCO3)2 + 2 NH3  (NH4)2CO3 + CaCO3 

Ans. CaCO3 dk 'osr vo{ksi curk gSaA 

 Ca(HCO3)2 + 2 NH3  (NH4)2CO3 + CaCO3 
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C-4. What will happen if bromine water is added in a white precipitate of BaSO3  ?   

 D;k ?kfVr gksrk gS tc BaSO3 ds lQsn vo{ksi esa czksehu ty feyk;k tkrk gS \ 

Ans. Colour of bromine water is discharged according to the following reaction. 

 BaSO3 + Br2 + H2O  BaSO4  (white) + 2HBr 

Ans. czksehu ty dk jax fuEu vfHkfØ;k ds vuqlkj yqIr gksrk gSA 

 BaSO3 + Br2 + H2O  BaSO4  (lQsn) + 2HBr 

 

C-5. Salt (A) + lime water  white precipitate   

 white precipitate + prolong passage of gas (B)  it forms soluble salt (C), gas (B) has burning 
sulphur smell Identify the anion of salt (A) and (C).    

 yo.k (A) + pwus dk ikuh  ‘'osr vo{ksi  

 'osr vo{ksi + xSl (B) dks vf/kd le; rd izokfgr djus ij  ;g foys;'khy yo.k (C) cukrk gSA  

 xSl (B) tyrs gq, xa/kd ds leku xa/k okyh gSA 

 yo.k (A) rFkk (C) ds _.kk;u igpkfu,A 

Ans. (A) = 
2–

3SO   (C) = 
–
3HSO  (Lime water test) 

Ans. (A) = 
2–

3SO   (C) = 
–
3HSO  (pwuk ikuh ijh{k.k) 

 
C-6. What will happen ? (Also write the chemical equations) . 
 (a) When a filter paper moistened with potassium iodate and starch solution is brought in contact with 

sulphur dioxide gas.  
 (b) When H2S gas is made to react with sodium tetrahydroxidoplumbate(II) solution. 
 (c) When sulphite reacts with dilute H2SO4 in presence of zinc   

 D;k ?kfVr gksrk gS \ (jklk;fud lehdj.k Hkh fyf[k,A)    

 (a) tc fQYVj isij dks iksVsf'k;e vk;ksMsV rFkk LVkpZ foy;u ds lkFk ue djds lYQj MkbvkWDlkbM xSl ds lEidZ 

esa yk;k tkrk gSA 

 (b) tc H2S xSl dh lksfM;e VsVªkgkbMªksDlkbMksIyEcsV(II) foy;u ds lkFk fØ;k djk;h tkrh gSA   

 (c) D;k gksrk gS tc lYQkbV dh ftad dh mifLFkfr esa ruq H2SO4 ds lkFk fØ;k djk;h tkrh gS \  

Ans. (a) Blue colouration develops due to the formation of iodine gas.   

  5 SO2 + 2IO3
– + 4 H2O  I2 + 5 SO4

2– + 2 H+  

   I2 + Starch  Blue (starch iodine adsorption complex) 
 (b) Black precipitate is formed owing to the formation of PbS. 

  [Pb(OH)4]|2– + H2S  PbS + 2OH– + 2 H2O   

 (c) SO3
2– + 3 Zn + 8 H+  H2S + 3 Zn2+ + 3 H2O 

gy. (a) vk;ksMhu xSl ds cuus ds dkj.k uhyk jax mRikfnr gksrk gS 

  5 SO2 + 2IO3
– + 4 H2O  I2 + 5 SO4

2– + 2 H+  

   I2 + LVkpZ  uhyk (LVkpZ vk;ksMhu vf/k'kks"k.k ladqy) 

 (b) PbS ds fuekZ.k ds dkj.k dkyk vo{ksi izkIr gksrk gSA  

  [Pb(OH)4]|2– + H2S  PbS + 2OH– + 2 H2O 

 (c) SO3
2– + 3 Zn + 8 H+  H2S + 3 Zn2+ + 3 H2O 

 

C-7. A nitrite solution is added to a saturated solution of iron(II) acidified with dilute acetic acid or with dilute 
sulphuric acid. If any reactions occurs then write the name and chemical composition of the products 
formed. Also write the chemical equations involved. 

 ,d ukbVªkbV ds vEyh; foy;u ¼ruq ,lhfVd vEy vFkok ruq lY¶;wfjd vEy }kjk½ dks lar`Ir vk;ju(II) lYQsV 

ds foy;u esa feykrs gSA ;fn dksbZ vfHkfØ;k gksrh gS] rc cuus okys mRikn dk uke o jklk;fud laxBu fyf[k,A 

buesa lfEefyr jlk;fud lehdj.kksa dks Hkh fyf[k,A 

Ans. NO2
– + CH3COOH  HNO2 + CH3COO– 

 3 HNO2  H2O + HNO3 + 2 NO 

 NO  + Fe2+ + SO4
2–  [FeNO]SO4 (Nitroso ferrous sulphate) (ukbVªkslks QSjl lYQsV)  
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Section (D) : Conc. H2SO4 group  

[k.M (D) : lkUnz H2SO4 lewg  
D-1. Why is it necessary to test for the acid radicals first with dil. H2SO4 and then with conc. H2SO4? 

 vEyh; ewydksa dk ijh{k.k igys ruq H2SO4 ds lkFk fd;k tkrk gSA ckn esa lkUnz- H2SO4 ds D;ksa \ 

Ans. There are some ions like, SO3
2–, S2–, NO2

– and CH3COO– which can react with dilute/conc. H2SO4 

whereas ions like Cl– , Br–, I– , NO3
 , etc. react only with con. H2SO4. 

 Now if conc. H2SO4 is used first then the anions of both the types will react. Hence, it is desired to test 
acid radicals first with dilute H2SO4 and then with conc. H2SO4.  

Ans. dqN vk;u tSls fd SO3
2–, S2–, NO2

– rFkk CH3COO– ruq@lkUnz H2SO4 ds lkFk fØ;k dj ysrs gSA tcfd Cl–, 

Br–, I–, NO3
 bR;kfn vk;u dsoy lkUnz H2SO4 ds lkFk fØ;k djrs gSA  

 vc ;fn lkUnz H2SO4 dk igys mi;ksx djrs gS rks nksuksa izdkj ds _.kk;u fØ;k djsaxsA blfy, vEy ewydks dk 

ijh{k.k igys ruq H2SO4 ds lkFk rFkk ckn esa lkUnz H2SO4 ds lkFk fd;k tkrk gSA  

 
D-2. Why chromyl chloride test is carried out in a dry test tube ?     

Øksfey DyksjkbM ijh{k.k dks 'kq"d ijh{k.k ufydk esa D;ks fd;k tkrk gS \  

Ans. Because in presence of water, chromyl chloride forms the chromic acid. 

 D;ksafd ty dh mifLFkfr esa Øksfey DyksjkbM Øksfed vEy cukrk gSA  

  CrO2Cl2 + 2H2O  H2CrO4 + 2HCl  
 
D-3. Why bromides and iodides do not respond to chromyl chloride test ?   

 czksekbM rFkk vk;ksMkbM Øksfey DyksjkbM ijh{k.k ds fy, izfrfØ;k D;ks ugha n'kkZrs gS \  

Ans. Because chromyl bromide (CrO2Br2) and chromyl iodide. (CrO2I2) compounds are unstable and are not 
formed. In such case bromine and iodine are evolved  

 D;ksafd Øksfey czksekbM (CrO2Br2) rFkk Øksfey vk;ksMkbM (CrO2I2) ;kSfxd vKkr gS rFkk budk fuekZ.k ugh gksrkA 

bl izdkj dh fLFkfr esa czksehu rFkk vk;ksMhu fu"dkflr gksrh gSA  

 
D-4. NaCl on heating with conc. H2SO4 gives HCl where as NaBr and NaI give Br2 and I2 respetively, why? 

 NaCl dks lkUnz H2SO4 ds lkFk xeZ djus ij ;g HCl nsrk gS tcfd NaBr rFkk NaI Øe'k% Br2 rFkk I2 nsrs gS] D;ksa?  

Ans.  HBr and HI are reducing agent where as H2SO4 is oxidizing agent and thus Br2 and I2 are formed. 

 HBr rFkk HI vipk;d gS tcfd H2SO4 vkWDlhdkjd gS bl dkj.k Br2 rFkk I2 curs gSA  

 NaCl + H2SO4  NaHSO4 + HCl  

 NaBr / NaI + H2SO4  NaHSO4 + HBr/HI  

 HBr/HI + H2SO4  Br2/I2 + SO2 + 2H2O  
 
D-5. Dilute Hydrochloric acid contains chloride ions but it doesnot give positive chromyl chloride test, why ? 

 ruq gkbMªksDyksfjd vEy esa DyksjkbM vk;u gksrs gS ysfdu ;g /kukRed Øksfey DyksjkbM ijh{k.k ugha nsrk gS] D;ks \ 

Ans. Because in presence of water chromic acid is obtained in place of chromyl chloride. 

 D;ksafd ty dh mifLFkfr esa Øksfey DyksjkbM ds LFkku ij Øksfed vEy izkIr gksrk gSA  
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D-6.   Salt with X¯ anions 

+ conc. H2SO4 + MnO2 / 

Red Brown gas 

Red  brown colour 

(B) 

Yellow solution 

excess of Cl2 water 

Violet gas 

Violet colour 

(C) 

Colourless solution 

excess of Cl2 water 

Green Yellow gas 

(Not given) 

(A) 

Organic layer test 

(D) (E) 

Organic layer test Organic layer test 

   

 Identify the gas A, B and C.         

 

 X¯ vk;uksa ;qDr yo.k  

+ lkUnz H2SO4 + MnO2 / 

yky&Hkwjh xSl 

yky&Hkwjk jax  

(B) 

ihyk foy;u  

Cl2 ty dk vkf/kD; 

cSaxuh xSl  

cSaxuh jax  

(C) 

jaxghu foy;u  

Cl2 ty dk vkf/kD; 

gjh&ihyh xSl  

(jax ugha nsrh) 

(A) 

dkcZfud ijr ijh{k.k 

 

(D) (E) 

dkcZfud ijr ijh{k.k dkcZfud ijr ijh{k.k 

 
  xSl A, B rFkk C dks igpkfu;sA        

Ans. A = Cl2 ;  B = Br2 ;  C = I2   

 
D-7. Why heavy metal chlorides such as Hg2Cl2, AgCl, PbCl2 etc. do not respond to chromyl chloride test. 

 Hkkjh /kkrq DyksjkbM tSls Hg2Cl2, AgCl, PbCl2 bR;kfn] Øksfey DyksjkbM ijh{k.k ugha nsrs D;ksa \  

Ans. Because heavy metal chlorides are partially dissociated. This test is given generally by Ionic chloride.  

 D;ksafd Hkkjh /kkrq DyksjkbM vkaf'kd fo;ksftr gksrs gSA ;g ijh{k.k lkekU;r% vk;fud DyksjkbM nsrs gSaA  

 
D-8. Why is a freshly prepared solution of FeSO4 used for the detection of nitrate and nitrite ?  

 ukbVªsV rFkk ukbVªkbV dk irk yxkus ds fy, FeSO4 dk rktk cuk;k x;k foy;u gh iz;qDr D;ksa djrs gS ?  

Ans. This is because Fe2+ ions on long standing are oxidised to Fe3+ ions which are not used for the 
detection of nitrate and nitrite.  

 D;ksafd Fe2+ vk;u vf/kd yEcs le; rd j[kus ij Fe3+ vk;uksa esa vkWDlhd`r gksrs gS] tks ukbVªsV ;k ukbVªkbV dk 

irk yxkus ds fy, iz;qDr ugha gksrs gSA  

 

Section (E) : Precipitation Reactions 

[k.M (E) : vo{ksi.k vfHkfØ;k,a 

E-1. Cu2+ and Ba2+ interfere in the flame test for borate, why ?    

 Cu2+ rFkk Ba2+ cksjsV ds fy, Tokyk ifj{k.k esa ck/kk mRiUu djrs gS] D;ksa \    

Ans. Because they also impart green colour to flame.  

 D;ksafd ;s Hkh Tokyk dks gjk jax iznku djrs gSA  
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E-2. In which of the following reagents, the white precipitate of PbSO4 is soluble ? 
 dilute HCl, hot concentrated H2SO4, ammonium acetate (6M), ammonium tartrate 6M in the presence of 

ammonia, sodium hydroxide solution.  

 fuEu esa ls dkSuls vfHkdeZd esa] PbSO4 dk lQsn vo{ksi foy;'khy gS \ ruq HCl, xeZ lkfUnzr H2SO4, veksfu;e 

,lhVsV (6M), veksfu;k dh mifLFkfr esa veksfu;e VkVZjsV (6M)] lksfM;e gkbMªksDlkbM foy;uA  

Ans. Not in dilute HCl but dissolves in all other reagents.  

 ruq HCl esa ugha] ijUrq vU; lHkh vfHkdeZdks esa foys; gSA 

 PbSO4  + H2SO4  Pb2+ + 2 HSO4
– ; PbSO4  + 4 CH3COO–  [Pb(CH3COO)4]2– + SO4

2– 

 PbSO4  + 2 C6H4O6
2–  [Pb(C6H4O6)2]2– + SO4

2–  

 PbSO4  + 4 OH–  [Pb(OH)4]2– + SO4
2–  

 
E-3. How will you distinguish between sulphite and sulphate ions ?    

 vki dSls lYQkbV rFkk lYQsV vk;uksa ds e/; vUrj djasxs \  

Ans. BaCl2 gives a white precipitate. with both sulphite and sulphate ions. 
 BaSO3 is soluble in conc.HCl whereas BaSO4 is insoluble in conc.HCl.  

 SO3
2– + MnO4

– + H+  Mn2+ (colourless)  

 SO4
2– + MnO4

– + H+  (No colour change)  

Ans. BaCl2 lYQkbV rFkk lYQsV nksuksa vk;uksa ds lkFk 'osr vo{ksi nsrk gSA  

 BaSO3 lkUnz HCl esa ?kqyu'khy gS tcfd BaSO4 lkUnz HCl esa v?kqyu'khy gSA  

 SO3
2– + MnO4

– + H+  Mn2+ (jaxghu)  

 SO4
2– + MnO4

– + H+  (dksbZ jax ifjorZu ugha)  
 

PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Heating in dry test tube 

[k.M (A) : 'kq"d ijh{k.k ufydk esa xeZ  

A-1. When a metal sulphate is heated in dry test tube, the colour changes from blue to white. Then metal 
sulphate may be :  

 (A) BaSO4  (B*) CuSO4.5H2O (C) Na2SO4  (D) None of these 

 tc /kkrq lYQsV dks 'kq"d ijh{k.k ufydk esa xeZ djrs gS rks jax uhys ls lQsn esa cny tkrk gS] rc /kkrq lYQsV gks 

ldrk gS&   

 (A) BaSO4  (B*) CuSO4.5H2O (C) Na2SO4  (D) buesa ls dksbZ ugha  

Sol. CuSO4.5H2O   CuSO4 (due to no crystal field splitting fØLVy {ks=k foikVu ugha gksus ds dkj.k)  

    Blue         White  

   uhyk       lQsn  

 
A-2. Which of the following can not evolve more than one gas (vapour) if heated in dry test tube. 

 fuEu esa ls dkSu ,d ls vf/kd xSl (ok"i) mRiUu ugha dj ldrk gS] ;fn bls 'kq"d ijh{k.k ufydk esa xeZ djrs gS   

 (A) NaNO3(s)  (B*) MgCO3(s)  (C) FeSO4(s)  (D) (NH4)2Cr2O7(s)  

Sol. 2NaNO3(s) 

 
Cº800

 Na2O(s) + N2(g) + 
2

5
 O2(g) 

 MgCO3(s) 


 MgO(s) + CO2(g) 

 2FeSO4(s) 


 Fe2O3(s) + SO2(g) + SO3(g) 

 (NH4)2Cr2O7(s) 


 N2(g) + 2H2O(g) + Cr2O3(s)  
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A-3. On heating, a white amorphous inorganic compound becomes yellow and on cooling, turns white 
again.The salt may be   

 xeZ djus ij ,d lQsn vfØLVyh; vdkcZfud ;kSfxd ihyk gks tkrk gS rFkk B.Mk djus ij iqu% lQsn gks tkrk gSA 

yo.k gks ldrk gS&   

 (A) PbCO3  (B) MgCO3  (C*) ZnCO3  (D) K2CO3 

Sol. ZnCO3  


 ZnO + CO2. 

 ZnO is becomes yellow when hot and on cooling, turns white. 

 ZnO ihyk gks tkrk gS tc xeZ djrs gS rFkk B.Mk djus ij lQsn gks tkrk gSA  

 
A-4. Which of the following metal carbonates liberate. CO2(g) on heating :   

 fuEu esa ls dkSulk /kkrq dkcksZusV xeZ djus ij CO2(g) fu"dkflr djrk gS \  

 (A) Na2CO3  (B) K2CO3  (C) Rb2CO3  (D*) Ag2CO3 

Sol. Ag2CO3   Ag2O + CO2 

  Carbonates of Na, K, Rb, Cs do not decompose on heating.  

  Na, K, Rb, Cs ds dkcksZusV xeZ djus ij fo?kfVr ugha gksrs gSA  

 
A-5. In which of the following reactions a brown coloured gas is evolved ?  

 (A) KBr (s) + dil.H2SO4     (B) NH4NO2 


 

 (C) NaNO3 
Cº800




    (D*) AgNO3(s) + conc. H2SO4   

 fuEu esa ls dkSulh vfHkfØ;k essa ,d Hkwjs jax dh xSl eqDr gksrh gS \  

 (A) KBr (s) + ruq H2SO4     (B) NH4NO2 


 

 (C) NaNO3 
Cº800




    (D*) AgNO3(s) + lkUnz- H2SO4    

 

Section (B) : Flame and borax bead test 

[k.M (B) : Tokyk rFkk cksjsDl eudk ijh{k.k 
B-1. Why is concentrated HCl used to dissolve the given metal salt in the flame test ?  
 (A) strong acids produce better flame test. 
 (B) HCl is volatile 
 (C*) Volatile metal chloride produce better flame test. 
 (D) sharper coloured are seen in the flame in presence of Cl– ions. 

 lkUnz HCl Tokyk ijh{k.k esa fn;s x;s /kkrq yo.k dks ?kksyus ds fy, iz;qDr D;ksa gksrk gS \    

 (A) izcy vEy Js"B Tokyk ijh{k.k n'kkZrk gSA  

 (B) HCl ok"i'khy gSA  

 (C*) ok"i'khy /kkrq DyksjkbM Js"B Tokyk ijh{k.k n'kkZrk gSA  

 (D) pedhys jax Cl– vk;uksa dh mifLFkfr esa Tokyk esa fn[kkbZ nsrs gSA  

Sol. Chlorides of metals are more volatile as compared to other salts. 

 /kkrqvksa ds DyksjkbM vU; yo.kksa dh rqyuk esa vf/kd ok"i'khy gksrs gSA  

 
B-2. The hottest part of the flame of a Bunsen burner is the     

(A) Blue Zone    (B*) Zone of complete combustion 
 (C) Zone fo partial combustion  (D) All parts of the flame are equally hot. 

 cqulu cuZj dh Tokyk dk lcls xeZ Hkkx gksrk gS&     

 (A) uhyk {ks=k     (B*) iw.kZ ngu dk {ks=k  

 (C) vkaf'kd ngu dk {ks=k    (D) Tokyk ds lHkh Hkkx cjkcj xeZ gksrs gSA  

 
B-3. Metal (M) shows crimson red colour in flame test and its halide is deliquescent then metal (M) could be: 

 /kkrq (M) Tokyk ijh{k.k esa xgjk yky jax n'kkZrh gS rFkk bldk gSykbM izLosn (deliquescent) gksrk gS rc /kkrq (M) 

gks ldrh gS :  

 (A*) Li   (B) Mg   (C) Ca   (D) Ba   
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Sol. Li  crimson red colour, halide is deliquescent 

 Ca  Brick red colour 

 Mg  do not show flame test 

 Ba  Apple green 

 Li  xgjk yky jax  

 Ca  bZV tSlk yky jax  

 Mg  Tokyk ijh{k.k ugha n'kkZrk gSA  

 Ba  lsc tSlk gjk 
 

B-4. In Borax bead test, metal oxides react with B2O3 and form a coloured bead. This bead contains.  
 (A) orthoborate ion (B*) metaborate ion (C) double oxide (D) tetraborate ion 

 cksjsDl eudk ijh{k.k esa /kkrq vkWDlkbM B2O3 ds lkFk fØ;k djds jaxhu eudk cukrk gS bl eudk esa gksrk gS&  

 (A) vkWFkksZcksjsV vk;u  (B*) esVkcksjsV vk;u  (C) f}d vkWDlkbM  (D) VsVªkcksjsV vk;u  

Sol. Example : CuO + B2O3  Cu(BO2)2 

          BO2
–   metaborate ion  

 mnkgj.k : CuO + B2O3  Cu(BO2)2 

          BO2
–   esVkcksjsV vk;u  

 

B-5. Which one of the following ions does not give borax bead test :   

fuEu esa ls dkSulk vk;u cksjsDl eudk ijh{k.k ugha nsrk gS \  

 (A) Cr3+   (B) Cu2+  (C) Mn2+  (D*) Zn2+ 
 

B-6. In the Borax bead test of Co2+, the blue colour of bead is due to the formation of :   

 Co2+ ds cksjsDl eudk ijh{k.k esa euds dk uhyk jax fuEu ds dkj.k gksrk gS&  

 (A) B2O3  (B) Co3B2  (C*) Co(BO2)2  (D) CoO  

Sol. CoO + B2O3  Co(BO2)2 (Blue uhyk)  
 

B-7. A salt gives white residue in charcoal cavity test but in cobalt nitrate test it gives pink mass. It 
represents:         

 ,d yo.k pkjdksy xqfgdk ifj{k.k es lQsn vof'k"V nsrk gS fdUrq dksckYV ukbVªsV ifj{k.k es ;g xqykch nzO;eku nsrk 

gSA ;g iznf'kZr djrk gS &      

 (A) Zn+2   (B) Al+3   (C*) Mg+2  (D) 
3–

4PO  

Sol. Pink mass is due to (MgO.CoO) 

 xqykch inkFkZ (MgO.CoO) ds dkj.k gSA 
 

Section (C) : dil. HCl / dil. H2SO4 group 

[k.M (C) : ruq HCl / ruq H2SO4 oxZ 

C-1. Which of the following anions are identified by dil. HCl :     

 fuEu esa ls dkSuls _.kk;u ruq HCl }kjk igpkus tkrs gS \  

 (A) NO2
–, NO3

–, CO3
2– (B) NO2

–, NO3
–, SO3

2– (C*) S2–, SO3
2–, NO2

– (D) CH3COO–, I–, CO3
2– 

 

 

C-2. Two inorganic compounds A and B were heated in a dry test tube. A evolved a colourless gas which 
turned lead acetate paper black and B evolved a gas which turned lime water milky. The anions in A 
and B respectively are :     

 nks vdkcZfud ;kSfxd A rFkk B dks ,d’'kq"d ij[kuyh es xeZ fd;k x;kA A ,d jaxghu xSl mRiUu djrk gS tks fd 

ySM ,lhVsV i=k dks dkyk dj nsrh gS rFkk B ,d xSl mRiUu djrk gS tks pwus ds ikuh dks nqf/k;k dj nsrh gSA A 

rFkk B ds _.kk;u Øe'k% gSa&  

 (A) –2
3SO , –2

3CO  (B*) S2–, –2
3CO   (C) –3

4PO , –
3HSO   (D) S2–, –

3NO  

Sol. S2– produce H2S gas on heating, which turns lead acetate paper black. –2
3CO produces CO2 gas on 

heating, which turn lime water milky. 

 –2
3SO also produce SO2 gas on heating, which turn lime water milky.  
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 S2– xeZ djus ij H2S xSl mRiUu djrk gS tks ySM ,lhVsV i=k dks dkyk dj nsrk gSA –2
3CO xeZ djus ij CO2 xSl 

mRiUu djrk gS tks pwus ds ikuh dks nqf/k;k dj nsrh gSA  

 –2
3SO  Hkh xeZ djus ij SO2 xSl mRiUu djrh gS tks pwus ds ikuh dks nqf/k;k dj nsrh gSA 

 

C-3. If addition of conc. H2SO4 is made to an unknown salt, a colourless and odourless gas is produced then 
which of the following can be present ?  

 ;fn lkanz H2SO4 dks feykus ls ,d vKkr yo.k curk gS ,d jaxghu rFkk xa/kghu xSl mRiUu djrk gS rc fuEu es 

ls dkSulk mifLFkr gks ldrk gS \ 

 (A*) –2
3CO   (B) S2–   (C) Cl¯   (D) –

3NO   

Sol. –2
3CO   CO2 (colourless, odourless) ¼jaxghu] xa/kghu½ 

 S2–  H2S (rotten egg odour) ¼lM+s v.Ms tSlh xa/k½ 

 Cl¯  HCl (pungent smell) ¼rh{.k xa/k½ 

 –
3NO   NO2 (brown) ¼Hkwjk½ 

 
C-4. A gas turns lime water milky and acidified K2Cr2O7 solution green then gas is:  

 ,d xSl pwus ds ikuh dks nwf/k;k dj nsrh gS rFkk vEyhd`r K2Cr2O7 foy;u gjk gks tkrk gS rc xSl gS&  

 (A) HCl   (B) H2S   (C*) SO2  (D) CO2 

Sol. SO2 + Ca(OH)2  CaSO3(milky nwf/k;k) 

 K2Cr2O7 + SO2 + H+  2Cr3+(green gjk) + K2SO4 + H2O  

 
C-5. A gas has smell like rotten egg and turns lead acetate paper black. The gas is :  

 ,d xSl lMs+ v.Ms+ ds leku xa/k j[krh gS rFkk ysM ,lhVsV i=k dks dkyk djrh gSA xSl gS&  

 (A) NO2   (B*) H2S  (C) CO2   (D) SO2  

Sol. H2S (rotten egg lM+k v.M+k) 

 (CH3COO)2Pb + H2S  PbS(black dkyk) + 2CH3COOH 
 

C-6.   

 

Yellow ppt  
(S) 

CdCO3 suspension 
Salt with X   anion 

(CH3COO)2Pb 
Black ppt  

(Q) 
Sodium Nitroprusside  

Violet 
(R) 

dil. H2SO4 

Rotten egg smell 

(P) 

–2 

 

 Anion (X2–) is:         [SID Sir_DEC 2014] 
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ihyk vo{ksi  

(S) 

CdCO3 fuyEcu 
X

-2
 _.kk;u ;qDr yo.k  

(CH3COO)2Pb 
dkyk vo{ksi  

(Q) 
lksfM;e ukbVªksizqlkbM  

cSaxuh 

(R) 

ruq H2SO4 

lM+s v.Ms tSlh xa/k 

(P) 

 
 _.kk;u (X2–) gS&          

 (A) CO3
2–   (B) SO3

2–  (C*) S2–   (D) S2O3
2–  

Sol. X–2 = S–2 
 (P) H2S   (Q) PbS  
 (R) [Fe(CN)5(NO)]–4 (S) CdS  

 
C-7. The acidic solution of a salt produces blue colour with KI starch solution. The reaction indicates the 

presence of :          
(A) Sulphite  (B) Bromide  (C*) Nitrite  (D) Chloride 

 ,d yo.k dk vEyh; foy;u KI LVkpZ foy;u ds lkFk uhyk jax mRiUu djrk gSA vfHkfØ;k fuEu dh mifLFkfr dks 

bafxr djrh gS&  

 (A) lYQkbV   (B) czksekbM   (C*) ukbVªkbV   (D) DyksjkbM  

Sol. 2NO2
– + 3I– + 4CH3COOH  I3– + 2NO + 4CH3COO– + 2H2O 

 Starch + I3–  Blue (starch iodine adsorption complex)  

 LVkpZ + I3–  uhyk (LVkpZ vk;ksMhu vf/k'kks"k.k ladqy)  
 

C-8. Sulphide ion reacts with Na2[Fe(CN)5NO] to form a purple coloured compound (X). In this reaction 
oxidation state of iron.        
(A) changes from +2 to +3   (B) changes from +3 to +2  

 (C) changes from +2 to +4   (D*) does not change.  

 lYQkbM vk;u Na2[Fe(CN)5NO] ds lkFk fØ;k djds tkequh jaxhu ;kSfxd (X) cukrk gSA bl vfHkfØ;k esa vk;ju 

dh vkWDlhdj.k voLFkk gksrh gS&  

 (A) +2 ls +3 esa cnyrh gSA    (B) +3 ls +2 esa cnyrh gSA  

 (C) +2 ls +4 esa cnyrh gSA   (D*) ugha cnyrh gSA  

Sol.  
 

Section (D) : Conc. H2SO4 group  

[k.M (D) : lkUnz H2SO4 lewg  
D-1. Which of the following pair of anions are identified by conc. H2SO4.   

 fuEu esa ls dkSuls _.kk;u ;qXe lkUnz H2SO4 }kjk igpkus tkrs gS \   

 (A) NO3
–, CO3

2–  (B*) Cl–, NO3
–  (C) Br–, CO3

2–  (D) CO3
2–, CH3COO–  

 
D-2. Which of the following anion behaves in a different manner than other on heating with conc. H2SO4? 
 (A*) Cl¯      (B) I¯ 
 (C) Br¯      (D) All behave in a similar manner 

 fuEu es ls dkSulk _.kk;u lkUnz H2SO4 ds lkFk xeZ djus ij vU; dh vis{kk fHkUu rjhds ls O;ogkj djrk gS? 

 (A*) Cl¯      (B) I¯ 

 (C) Br¯      (D) lHkh ,d leku O;ogkj djrs gSa  

Sol. NaCl + H2SO4 


 HCl   + NaHSO4  

 NaBr (or ;k NaI) + H2SO4 
  NaHSO4 + Br2/(I2) + H2O  
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D-3. Which of the following reagents turns white precipitate of AgCl yellow?  

 fuEu esa ls dkSulk vfHkdeZd AgCl ds 'osr vo{ksi dks ihyk dj nsrk gS \ 

 (A) NaNO3  (B*) Na3AsO3  (C) Na3AsO4  (D) NaCN 

Sol. 3AgCl +  Na3AsO3  Ag3AsO3  (yellow) + 3Cl– + 3Na+. 

 AsO4
3–

 + 3Ag+  Ag3AsO4  (brownish-red).  

gy- 3AgCl +  Na3AsO3  Ag3AsO3  (ihyk) + 3Cl– + 3Na+. 

 AsO4
3–

 + 3Ag+  Ag3AsO4  (Hkwjk yky).  
 

D-4. A Unknown salt (S) when heated with dil. H2SO4 does not evolve brown vapours but with conc. H2SO4 
brown vapours are obtained. The vapours when brought in contact with AgNO3 solution do not give any 
precipitate. The salt (S) contains. 

 ,d vKkr yo.k (S) dks tc ruq H2SO4 ds lkFk xeZ djrs gS rks Hkwjh ok"i fu"dkflr ugha gksrh gS ysfdu lkUnz 

H2SO4 ds lkFk Hkwjh ok"i izkIr gksrh gSA ok"i dks tc AgNO3 foy;u ds lkFk lEidZ esa ykrs gS rks dksbZ Hkh vo{ksi 

izkIr ugha gksrk gSA yo.k (S) esa gksrs gS&  

 (A) NO2
–   (B*) NO3

–  (C) –   (D) Br–  
 

D-5. When a mixture of solid NaCl and solid K2Cr2O7 is heated with concentrated H2SO4, deep red vapours 
are obtained. This is due to the formation of :  

 (A) chromous chloride (B*) chromyl chloride (C) chromic chloride (D) chromic sulphate 

 tc Bksl NaCl rFkk Bksl K2Cr2O7 ds feJ.k dks lkUnz H2SO4 ds lkFk xeZ fd;k tkrk gSa rks xgjh yky ok"i izkIr 

gksrh gSA ;g fuEu esa ls fdlds fuekZ.k ds dkj.k gksrh gS \  

 (A) Øksel DyksjkbM (B*) Øksfey DyksjkbM (C) Øksfed DyksjkbM (D) Øksfed lYQsV 

Sol. 4Cl– + Cr2O7
2– + 6H+  2CrO2Cl2  (deep red) + 3H2O. 

gy- 4Cl– + Cr2O7
2– + 6H+  2CrO2Cl2  (xgjk yky) + 3H2O. 

 

D-6. AgCl dissolves in ammonia solution giving :     
 (A) Ag+, NH4

+ and Cl–    (B) [Ag(NH3)]+ and Cl–  
 (C) [Ag2(NH3)]2+ and Cl–    (D*) [Ag(NH3)2]+ and Cl–  

 AgCl, veksfu;k ds foy;u esa foys; gksus ij nsrk gS %  

 (A) Ag+, NH4
+ rFkk Cl–    (B) [Ag(NH3)]+ rFkk Cl– 

  (C) [Ag2(NH3)]2+ rFkk Cl–     (D*) [Ag(NH3)2]+ rFkk Cl–  

Sol. AgCl + 2NH3  [Ag(NH3)2]+ Cl– (soluble complex). 

gy- AgCl + 2NH3  [Ag(NH3)2]+ Cl– (foy;'khy ladqy). 
 

D-7. A mixture upon adding conc. H2SO4 gives deep red fumes. Mixture may contain the anions pair : 
 (A*) Cr2O7

2– and Cl– (B) Br– and Cr2O7
2–  (C) NO3

– and Cl– (D) CrO4
2– and NO3

2– 

 ,d feJ.k lkUnz H2SO4 esa feykus ij xgjs yky /kwez nsrk gSA ;g _.kk;u ;qXe j[krk gS % 

 (A*) Cr2O7
2– rFkk Cl– (B) Br–  rFkk Cr2O7

2–  (C) NO3
– rFkk Cl– (D) CrO4

2– rFkk NO3
2– 

Sol. 4Cl– + Cr2O7
2– + 6H+  2CrO2Cl2  (deep red) + 3H2O. 

gy- 4Cl– + Cr2O7
2– + 6H+  2CrO2Cl2  (xgjk yky) + 3H2O. 

 

D-8. A solution of a salt in concentrated H2SO4 produced a deep blue colour with starch iodide solution. The 
salt may contain : 

 (A) chloride  (B) carbonate  (C) acetate  (D*) bromide 

 lkanz H2SO4 vEy esa yo.k dk foy;u LVkpZ vk;ksMkbM foy;u ds lkFk xgjk uhyk jax nsrk gSA ;g yo.k gks 

ldrk gS 

 (A) DyksjkbM  (B) dkcksZusV  (C) ,lhVsV  (D*) czksekbZM 

Sol. Br– + H2SO4  HBr + HSO4
–  ; HBr + H2SO4  Br2 + SO2 + 2H2O 

 Br2 + 2–  2Br– + 2 ;       2 + starch ¼LVkpZ½  blue colour ¼uhyk jax½ 
 

D-9. A colourless solution of a compound gives a precipitate with AgNO3 solution but no precipitate with a 
solution of Na2CO3. The action of concentrated H2SO4 on the compound liberates a suffocating reddish 
brown gas. The compound is :   
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 ,d ;kSfxd dk jaxghu foy;u] AgNO3 foy;u ds lkFk vo{ksi nsrk gSa ysfdu Na2CO3 foy;u ds lkFk dksbZ vo{ksi 

ugha nsrk gSA ;kSfxd dh fØ;k lkUnz H2SO4 ds lkFk djkus ij ne ?kksVq yky Hkwjh xSl fu"dkflr gksrh gSA ;g 

;kSfxd gS % 

 (A) Ba(CH3COO)2 (B) CaCl2  (C) NaI   (D*) NaBr 

Sol. Ag+ + Br–  AgBr  (pale yellow) ; NaBr + Na2CO3  No reaction. 

 2NaBr + 2H2SO4  Br2  (reddish brown) + SO2 + SO4
2– + 2Na+ + 2H2O. 

gy- Ag+ + Br–  AgBr  (gYdk ihyk) ; NaBr + Na2CO3  dksbZ vfHkfØ;k ugha 

 2NaBr + 2H2SO4  Br2  (yky Hkwjk) + SO2 + SO4
2– + 2Na+ + 2H2O. 

 

D-10. Which of the following gas turn starch iodide paper blue?   

 fuEu esa ls dkSulh xSl LVkpZ vk;ksMkbM i=k dks uhys esa cnyrh gS \ 

 (A) CO2   (B) SO2   (C*) NO2  (D) H2S 
Sol. NO2 is an oxidizing agent. It oxidizes I– to I2 that produces blue-black colour with starch-iodide paper. 

 NO2 ,d vkWDlhdkjh vfHkdeZd gSA ;g I– dks I2 esa vkWDLkhd`r djrk gS] tks fd LVkpZ&vk;ksMkbM i=k ds lkFk 

uhyk&dkyk jax cukrk gSA 
 

D-11. Nitrate is confirmed by ring test. The brown colour of the ring is due to formation of  
 (A) ferrous nitrite    (B*) nitroso ferrous sulphate  
 (C) ferrous nitrate    (D) FeSO4 .NO2 

 ukbVsªV dks oy; ijh{k.k }kjk fuf'pr fd;k tkrk gSA oy; dk Hkwjk jax fdlds fuekZ.k ds dkj.k gksrk gS \ 

 (A) Qsjl ukbVªkbV    (B*) ukbVªkslks Qsjl lYQsV 

 (C) Qsjl ukbVsªV     (D) FeSO4 .NO2 

Sol. 2NO3
– + 4H2SO4 + 6Fe2+  6Fe3+ + 2NO + 4SO4

2– + 4H2O. 

 Fe2+ + NO + SO4
2–  [Fe(H2O)5NO]2+SO4

2–.or FeSO4. NO  
 

Section (E) : Precipitation Reactions 

[k.M (E) : vo{ksi.k vfHkfØ;k,a 

E-1. When a mixture containing phosphate is heated with conc. HNO3 and ammonium molybdate solution, a 
canary yellow precipitate is formed. The formula of the yellow precipitate is :  

 tc QkWLQsV ;qDr ,d feJ.k dks lkUnz HNO3 rFkk veksfu;e eksfyCMsV foy;u ds lkFk xeZ djrs gS rks dsusjh ihyk 

vo{ksi curk gSA ihys vo{ksi dk lw=k gS&  

 (A) (NH4)3PO4     (B) (NH4)3PO4.12MoO4  

 (C*) (NH4)3PO4.12MoO3    (D) (NH4)3PO4.(NH4)2MO4  

Sol. NaHPO4 + 12(NH4)2MoO4 + 23HNO3  (NH4)3PO4.12MoO3 + 2MaNO3 + 21NH4NO3 + 12H2O 

             (Canary yellow dsusjh ihyk)  
 

E-2. A metal salt solution gives a yellow precipitate with silver nitrate. The precipitate dissolves in dil. Nitric 
acid as well as in ammonium hydroxide. The solution contains. 

 ,d /kkrq yo.k foy;u flYoj ukbVªsV ds lkFk ihyk vo{ksi nsrk gSA vo{ksi ruq ukbfVªd vEy rFkk veksfu;e 

gkbMªksDlkbM esa ?kqy tkrk gSA foy;u esa mifLFkr gS & 

 (A) Br–   (B) I–   (C*) PO4
3–  (D) SO4

2–  

Sol. AgNO3 + PO4
3–  Ag3PO4(yellow ppt. ihyk vo{ksi)  

 Ag3PO4 + 6NH3  3[Ag(NH3)2]+ (soluble ?kqyu'khy) + PO4
3–   

 Ag3PO4 + H+  H2PO4
– (soluble ?kqyu'khy) + 3Ag+  
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PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. Match the anions with the changes observed on qualitative analysis :     

 Column-I  Column-II 

(A) SO4
2– (p) Canary yellow ppt. with ammonium molybdate. 

(B) NO3
– (q) Brown ring test. 

(C) NO2
– (r) White ppt. with BaCl2 solution. 

(D) PO4
3– (s) Yellow ppt. with AgNO3 solution. 

  (t) White ppt. with AgNO3 solution. 

 _.kk;uksa dks xq.kkRed fo'ys"k.k esa izsf{kr ifjorZu ds lkFk lqesfyr dhft,&  

 LrEHk-I  LrEHk-II  

(A) SO4
2– (p) veksfu;e eksfyCMsV ds lkFk dsusjh ihyk vo{ksi  

(B) NO3
– (q) Hkwjk oy; ijh{k.k  

(C) NO2
– (r) BaCl2 foy;u ds lkFk 'osr vo{ksi  

(D) PO4
3– (s) AgNO3 foy;u ds lkFk ihyk vo{ksi  

  (t) AgNO3 foy;u ds lkFk 'osr vo{ksi  

Ans. (A) - (r,t) ; (B) - (q) ; (C) - (q, t) ; (D) - (p, r, s)  

Sol. (A) SO4
2–  BaCl2 + SO4

2–  BaSO4 + 2Cl–   
              white ppt.  

    AgNO3 + SO4
2–  Ag2SO4  

              white ppt.  

 (B) NO3
–  NO3

– + H2SO4 + Fe2+  Fe3+ + 2NO + SO4
2– + 4H2O 

    Fe2+ + NO + 5H2O  2

2 5[ Fe(H O) NO ]


   

               brown ring complex  

 (C) NO2
–  NO2

– gives brown test.  

    Ag+ + NO2  AgNO2  
      white ppt.  

 (D) PO4
3–  PO4

3– gives ammonium molybdate test.  

    Ag+ + PO4
3–  Ag3PO4  

          yellow ppt.  

    BaCl2 + PO4
3–  Ba3(PO4)2  

              white ppt. 

Sol. (A) SO4
2–  BaCl2 + SO4

2–  BaSO4 + 2Cl–   

              'osr vo{ksi  

    AgNO3 + SO4
2–  Ag2SO4  

              'osr vo{ksi  

 (B) NO3
–  NO3

– + H2SO4 + Fe2+  Fe3+ + 2NO + SO4
2– + 4H2O 

    Fe2+ + NO + 5H2O  2

2 5[ Fe(H O) NO ]


   

          Hkwjh oy; ladqy  

 (C) NO2
–  NO2

– Hkwjk ijh{k.k nsrk gSA  

    Ag+ + NO2  AgNO2  

      'osr vo{ksi  

 (D) PO4
3–  PO4

3– veksfu;e eksfyCMsV ijh{k.k nsrk gSA  

    Ag+ + PO4
3–  Ag3PO4  

        ihyk vo{ksi  

    BaCl2 + PO4
3–  Ba3(PO4)2  

            'osr vo{ksi  
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2. Match the reagent which are used in qualitative analysis of given anions :   

 Column-I  Column-II 

(A) AgNO3 solution (p) CO3
2– 

(B) BaCl2 solution (q) Cl– 

(C) Pb(NO3)2 solution (r) S2– 

(D) Acidified KMnO4 solution (s) NO2
– 

 vfHkdeZd lqesfyr dhft, tks fn;s x;s _.kk;uksa ds xq.kkRed fo'ys"k.k esa iz;qDr gksrs gS&  

 LrEHk-I  LrEHk-II  

(A) AgNO3 foy;u  (p) CO3
2– 

(B) BaCl2 foy;u (q) Cl– 

(C) Pb(NO3)2 foy;u (r) S2– 

(D) vEyhd`r KMnO4 foy;u (s) NO2
–  

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

Sol. (A)  Ag+ + CO3
2–  Ag2CO3 (white ppt.) 

  Ag+ + Cl–  AgCl (white ppt.) 

  Ag+ + S2–  Ag2S (black ppt.) 

  Ag+ + NO2
–  AgNO2 (white ppt.) 

 (B)  Ba2+ + CO3
2–  BaCO3 (milky) 

 (C)  Pb2+ + CO3
2–  PbCO3 (white ppt.) 

  Pb2+ + Cl–  PbCl2 (white ppt.) 

  Pb2+ + S2–  PbS (black ppt.) 

 (D)  Acidified KMnO4 solution is oxidizing agent. It can oxidize Cl–, S2–, NO2
– and becomes 

colourless. 

Sol. (A)  Ag+ + CO3
2–  Ag2CO3 ('osr vo{ksi) 

  Ag+ + Cl–  AgCl ('osr vo{ksi) 

  Ag+ + S2–  Ag2S (dkyk vo{ksi) 

  Ag+ + NO2
–  AgNO2 ('osr vo{ksi) 

 (B)  Ba2+ + CO3
2–  BaCO3 ¼nwf/k;k½  

 (C)  Pb2+ + CO3
2–  PbCO3 ('osr vo{ksi) 

  Pb2+ + Cl–  PbCl2 ('osr vo{ksi) 

  Pb2+ + S2–  PbS (dkyk vo{ksi) 

 (D)  vEyhd`r KMnO4 foy;u vkWDlhdkjd gSA ;g Cl–, S2–, NO2
– dks vkWDlhd`r djds jaxghu gks tkrk gSA  

 

 
 

 Marked questions are recommended for Revision.  

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  
 

PART - I : ONLY ONE OPTION CORRECT TYPE 

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. The compound formed in the borax bead test of Cu2+ ion in oxidising flame is : 
 (A) Cu   (B) CuBO2  (C*) Cu(BO2)2  (D) None of these 

 vkWDlhdkjh Tokyk esa Cu2+ vk;u ds cksjsDl eudk ijh{k.k esa fufeZr ;kSfxd gS& 

 (A) Cu   (B) CuBO2  (C*) Cu(BO2)2  (D) buesa ls dksbZ ugha  

Sol.  2
2Cu BO  Cu(BO2)2  
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2. A fire work gave bright crimson red light. It probably contained a salt of :  

 ,d vkfr'kckth feJ.k dk;Z pedhyk fØelu yky izdk'k nsrk gSA blesa fuEu esa ls fdl ds yo.k gksus dh lEHkkouk 

gks ldrh gS % 

 (A) Ca   (B*) Sr   (C) Ba   (D) Mg 

Sol. Ca  Brick red  Sr  Crimson red 

 Ba  Apple green  Mg  No colour 

Sol. Ca  bZV tSlk yky   Sr  fØelu yky  

 Ba  lsc tSlk yky   Mg  jax ugha  
 

3. Alkali metal salt “X” gives a pale violet colour in flame test “X” is :   

 (A) NaCl  (B) LiCl   (C*) KCl  (D) None of these 

 {kkjh; /kkrq yo.k “X” Tokyk ijh{k.k esa gYdk cSaxuh jax nsrk gSA “X” gS& 

 (A) NaCl  (B) LiCl   (C*) KCl  (D) buesa ls dksbZ ugha  

Sol. KCl gives lilac or pale violet colour 
 NaCl gives golden yellow 
 LiCl give crimson colour to the flame 

 KCl ykbysd ;k gYdk cSaxuh jax nsrk gSA  

 NaCl lqugjh ihyk jax nsrk gSA  

 LiCl Tokyk dks fØelu jax nsrk gSA  
 

4. Borax bead is responded generally by:      
 (A) Alkali metal salt    (B) Alkaline earth metals 
 (C) p-block metal salt    (D*) d-block metal salt 

 cksjsDl eudk lkekU;r% fuEu }kjk n'kkZ;k tkrk gS % 

 (A) {kkjh; /kkrq yo.k  (B) {kkjh; e`nk /kkrq  (C) p-CykWd /kkrq yo.k  (D*) d-CykWd /kkrq yo.k  

 

5. 

 

Salt of Anion  A 

dil. H2SO4 
Colourless gas with brick effervescence 

AgNO3 
White ppt 

Acidic 
Green colour 

K2Cr2O7 

boil 
Turns black  

 Shape of anion A will be :      
 (A) Tetrahedral     (B) Trigonal planer  
 (C*) Trigonal pyramidal    (D) Linear 

  

 

_.kk;u  A dk yo.k 

ruq H2SO4 
rst cqncqnkgV ds lkFk jaxghu xSl 

AgNO3 

'osr vo{ksi 

vEyh; 
gjk jax 

K2Cr2O7  
 _.kk;u A dh vkd`fr gksxh % 

 (A) prqQydh;  (B) f=kdks.kh; lery (C*) f=kdks.kh; fijsfeMh; (D) js[kh;  

Sol. Anion is –2
3SO

 
which has trigonal pyramidal structure.  

 _.kk;u 
–2

3SO  gS tks f=kdks.kh; fijkfeMh; lajpuk j[krk gSA  
 

6. Which of the following anions are producing same gas on treatment with (Zn + dil. H2SO4) 

 I : SO3
2–  II : HSO3

–  III : S2–   IV : Cl  

 (A) I and II only  (B*) I, II and III only (C) I, II, III and IV  (D) I, III and IV only 

 fuEu esa ls dkSuls _.kk;u (Zn + ruq H2SO4) ds lkFk mipkfjr djus ij leku xSl mRiUu djrs gS \  

 I : SO3
2–  II : HSO3

–  III : S2–   IV : Cl  

 (A) dsoy I rFkk II  (B*) dsoy I, II rFkk III  (C) I, II, III rFkk IV  (D) dsoy I, III rFkk IV  
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Sol. Zn + SO3
2–/ HSO3

2– + H+  H2S  + Zn2+ + H2O 

 S2– + dil. H2SO4  H2S    
 

7. Consider the following reaction; Nitrite + Acetic acid + Thiourea  N2 + HSCN + 2H2O. Formation 
of the product in the above reaction can be identified by: 

 (A*) FeCl3 / dilute HCl, when blood red colour appears. 
 (B) FeCl3 / dilute HCl, when blue colour appears. 
 (C) K2Cr2O7 / HCl, when green colour appears.  
 (D) KMnO4

 / HCl, when colourless solution is formed. 

 fuEu vfHkfØ;k dk voyksdu dhft, ; ukbVªkbV + ,lhfVd vEy + Fkk;ks ;wfj;k  N2 + HSCN + 2H2O. 

mijksDr vfHkfØ;k esa cuus okys mRikn dk ijh{k.k fdlds }kjk fd;k tk ldrk gS \ 

 (A*) FeCl3 / ruq HCl, tc jDr tSlk yky jax mRiUu gksrk gSA  

 (B) FeCl3 / ruq HCl, tc uhyk jax mRiUu gksrk gSA  

 (C) K2Cr2O7 / HCl, tc gjk jax mRiUu gksrk gSA  

 (D) KMnO4 / HCl, tc jaxghu foy;u curk gSA 

Sol. Fe3+ + 3SCN–  Fe(SCN)3 (deep red colouration) or [Fe(H2O)5(SCN)]2+ . 

gy- Fe3+ + 3SCN–  Fe(SCN)3 ¼xgjk yky jax½ ;k [Fe(H2O)5(SCN)]2+ .  
 

8. A white sodium salt dissolves readily in water to give a solution which is neutral to litmus. When silver 
nitrate solution is added to the solution, a white precipitate is obtained which does not dissolve in dil. 
HNO3. The anion could be :     

 ,d 'osr lksfM;e yo.k ty esa rsth ls ?kqydj ,d foy;u nsrk gS tks fyVel ds izfr mnklhu gSA tc flYoj 

ukbVªsV foy;u dks bl foy;u esa feykrs gS rks 'osr vo{ksi izkIr gksrk gS] tks ruq HNO3 esa ugha ?kqyrk gSA _.kk;u 

gks ldrk gS& 

 (A) CO3
2–  (B*) Cl–   (C) SO3

2–  (D) S2– 

Sol. NaCl + H2O neutral solution 3AgNO
  AgCl (white ppt) 3HNO

  Not dissovle. 

 NaCl + H2O  mnklhu foy;u 3AgNO
  AgCl ('osr vo{ksi) 3HNO

  fo;ksftr ugha gksrk gSA  

 
9. A salt solution of Cd2+ in dilute HCl, on treatment with a solution of BaCl2 gives a white precipitate, 

which is insoluble in concentrated HNO3. Anion in the salt may be-  

 ,d ruq HCl esa Cd2+ dk ,d yo.k foy;u BaCl2 ds foy;u ds lkFk mipkfjr djus ij ,d 'osr vo{ksi nsrk gS 

tks fd lkUnz HNO3 es vfoys; gksrk gS] yo.k es _.kk;u gks ldrk gS &  

 (A*) –2
4SO   (B) –2

3CO   (C) NO2
–   (D) S2–  

Sol. BaSO4 is insoluble in concentrated HNO3.  

 BaSO4 lkUnz HNO3 esa vfoy; gSA  

 

10.    

 The gas ‘G’ will show which of the following property ? 
 (A) It turns lead acetate filter paper black. 
 (B) It turns acidified K2Cr2O7 filter paper green. 
 (C) It produces purple colouration on filter paper moistened with sodium nitroprusside already made 

alkaline with sodium hydroxide. 
 (D*) All of these  
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 xSl ‘G’ fuEu esa ls dkSuls xq.k iznf'kZr djsxh \   

 (A) ysM ,flVsV fQYVj isij dks dkyk djsxhA   

 (B) vEyhd`r K2Cr2O7 fQYVj isij dks gjk djsxhA  

 (C) ;g lksfM;e gkbMªksDlkbM }kjk {kkjh;d̀r lksfM;e ukbVªksiqzlkbM ls ue fQYVj isij ij tkequh jax mRiUu djrh gSA   

 (D*) mijksDr lHkhA 

Sol. (A) Pb2+ + H2S  PbS  (black) + 2H+. 

 (B) Cr2O7
2– + 3H2S + 8H+  2Cr3+ (green colour solution) + 3S  + 7H2O. 

 (C) S2– + [Fe(CN)5NO]2–  [Fe(CN)5NOS]4–  (purple colouration).  

 Reactions : Na2SO4 + BaCl2  BaSO4  + NaCl. 

   BaSO4 + 4C + Na2CO3 
Fuse  Na2S + BaCO3  + 4CO . 

   Na2S + H2SO4  Na2SO4 + H2S. 

gy- (A) Pb2+ + H2S  PbS ¯ ¼dkyk½ + 2H+.  

 (B) Cr2O7
2– + 3H2S + 8H+  2Cr3+ ¼gjs jax dk foy;u½ + 3S  + 7H2O. 

 (C) S2– + [Fe(CN)5NO]2–  [Fe(CN)5NOS]4–  ¼tkequh jax½ 

 vfHkfØ;k% Na2SO4 + BaCl2  BaSO4  + NaCl. 

   BaSO4 + 4C + Na2CO3 laxyu  Na2S + BaCO3  + 4CO . 

   Na2S + H2SO4  Na2SO4 + H2S. 
 
11. Sodium borate on reaction with conc. H2SO4 and C2H5OH gives a compound (A) which burns with a 

green edged flame. The compound (A) is :   

 lksfM;e cksjsV lkUnz H2SO4 rFkk C2H5OH ds lkFk vfHkfØ;k ij ;kSfxd (A) nsrk gS] tks gjs fdukjs okyh Tokyk ds 

lkFk tyrk gSA ;kSfxd (A) gS& 

 (A) H2B4O7  (B) (C2H5)2B4O7  (C) H3BO3  (D*) (C2H5)3BO3  

Sol. Na3BO3 + 3H2SO4  3Na2SO4 + 2H3BO3  

 3C2H5OH + H3BO3
  2 5 3 3

'Green'

(C H ) BO 2 5 3 3

' '

(C H ) BO

gjk

 + 2H2O  

 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE  

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½  

 

1. How many compounds liberate NH3 on heating from the following?  

 fdrus ;kSfxd xeZ djus ij NH3 xSl fu"dkflr djrs gS ?    

 (i) (NH4)2 SO4  (ii) (NH4)2 CO3  (iii) NH4Cl   
 (iv) NH4 NO3  (v) (NH4)2 Cr2O7  
Ans. 3 (i, ii, iii)  

Sol. (NH4)2SO4 
  NH3 

 (NH4)2CO3 
  NH3 + CO2 + H2O 

 NH4Cl 
  NH3 HCl 

 NH4NO3 
  N2O + H2O  

 (NH4)2Cr2O7 
  N2+ Cr2O3 + 4H2O  
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2. How many of following metals impart a characteristic colour to the Bunsen flame ?   

 fuEu esa ls fdrus rRo cqulsu Tokyk ijh{k.k ds nkSjku jax iznku djrs gS \  

 (i) Na   (ii) Li   (iii) K   (iv) Ba   
 (v) Sr   (vi) Mg   (vii) Rb   (viii) Cs  
 (ix) Be   (x) Ca   (xi) Cu  

Ans. 9 (All, except vi and ix)  (vi rFkk ix ds vfrfjDr lHkh)  

 
3. Number of ions which are identified by dil. HCl from the following.    

 fuEu esa ls vk;uksa dh la[;k crkb;s tks ruq HCl }kjk igpkus tkrs gSA  

 (i) SO4
2–  (ii) CO3

2–  (iii) SO3
2–  (iv) HCO3

–  

 (v) NO2
–  (vi) NO3

–  (vii) CH3COO–  (viii) PO4
3–  

Ans. 5 (ii, iii, iv, v, vii)  
Sol. CO3

2–, SO3
2–, HCO3

–, NO2
–,CH3COO– 

 

4. Find the total number of acidic radical which produce volatile product with dil HCl :  

 vEyh; ewyd dh dqy la[;k Kkr djks] tks ruq HCl ds lkFk ok"i'khy mRikn nsrs gS %  

 (i) –2
4SO   (ii) I¯   (iii) –

2NO   (iv) –
3NO

 

 (v) –2
3SO   (vi) –

3HCO     

Ans. 3 (iii, v, vi)  

Sol. –
2NO , –2

3SO , –
3HCO    

 
5. Na2S + Na2 [Fe(CN)5NO] ''X'' (Violet colour) 
 The total number of possible isomers for complex ''X'' is, provided the ambident behaviour of CN– is not 

considered. 

 Na2S + Na2 [Fe(CN)5NO] ''X'' (cSaxuh jax)  

 ladqy ''X'' ds laHkkfor leko;oh;ksa dh la[;k crkb;s] CN– dk mHk;nUrh O;ogkj ugha ekurs gq;sA  

Ans. 3  
Sol. X Na4 [Fe(CN)5 NOS]  
 Stereoisomer = 0 [no G.I. and no O.I] 
 NOS has three donar atom (O,N,S). 
Sol. X Na4 [Fe(CN)5 NOS]  

 f=kfoe leko;oh = 0 [G.I. rFkk O.I ugha]  

 NOS rhu nkrk ijek.kq (O,N,S) j[krk gSA  

 

6. NaCl + Solid K2Cr2O7 + Conc. H2SO4 ''X'' (reddish brown fumes) 
 How many axial-d-orbital are involved in hybridization of ''X'' ?    

 NaCl + Bksl K2Cr2O7 + lkUnz H2SO4 ''X'' (yky&Hkwjh /kwez)  

 ''X'' ds ladj.k esa dqy fdrus v{kh; d-d{kd Hkkx ysrs gS \  

Ans. 0 

Sol. X 
VI

2 2CrO Cl     ''sp3'' 

 

7. Fe2+ + NO3
– + H2SO4(conc.)  ‘X’ (Brown ring complex)     

 The magnetic moment of complex 'X' to its nearest integer is :    

 Fe2+ + NO3
– + H2SO4(lkUnz)  ‘X’ (Hkwjh oy; ladqy)  

 ladqy 'X' dk pqEcdh; vk?kw.kZ blds fudVre iw.kkZad rd gksxk& 

Ans. 4  
Ans. X   [Fe(H2O)5 NO]2+ 

 Fe+1  d7 

   = 3(3 2) = 15 = 3.87  4   
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8. How many anions evolve brownish gas when treated with dil./conc. HCl ?  

fdrus _.kk;u Hkwjh xSl fu"dkflr djrs gS] tc bUgs ruq@lkUnz HCl ds lkFk mipkfjr djrs gS \  

 (i) CO3
2–  (ii) SO3

2–  (iii) 2NO   (iv) Cl–  

 (v) Br–   (vi) NO3
–  (vii) CH3COO–  

Ans. 1 (only iii)  (dsoy iii)    

Ans. NO2
– H

  [HNO2] HNO3 + NO

 2NO(Colorless jaxghu) + O2 (air ok;q) 2NO2 (reddish brown yky&Hkwjh xSl)  

 
9. Na2CO3, NaCl, NaNO2, Na2SO3, NaBr, CH3COONa are separately treated with AgNO3 solution. In How 

many cases white precipitate is/are obtained.  

 Na2CO3, NaCl, NaNO2, Na2SO3, NaBr, CH3COONa dks i`Fkd :i ls AgNO3 foy;u ds lkFk mipkfjr djrs 

gSA buesa ls fdruksa ds dkj.k 'osr vo{ksi izkIr gksrk gSA  

Ans. 5 (All except NaBr) (NaBr ds vfrfjDr lHkh)  

Sol. Ag2CO3, AgCl, AgNO2, Ag2SO3, CH3COO Ag  white 'osr  

 AgBr  yellow ihyk  

 

10. BO3
3– + conc. H2SO4 + CH3CH2–OH ignite  ‘A’ (green flame)    

 What is the oxidation number of central atom in Compound 'A' that is responsible for green flame ?  

 BO3
3– + conc. H2SO4 + CH3CH2–OH ignite  ‘A’ (gjh Tokyk) 

 ;kSfxd 'A' esa dsfUnz; ijek.kq dh vkWDlhdj.k la[;k D;k gS] tks gjh Tokyk ds fy, mÙkjnk;h gS \  

Ans.  3  
Sol. A   (C2H5)3BO3  

 

11.   

 a = difference in the oxidation number of Cl in the product X and product Y, respectively 
 b = total number of atom in X and Y 
 c = total number of lone pair in X  
 then calculate a + b + c = ?        

   
 a = Øe'k% mRikn X rFkk mRikn Y esa Cl dh vkWDlhdj.k la[;k esa vUrj  

 b = X rFkk Y esa ijek.kqvksa dh la[;k  

 c = X esa ,dkdh ;qXe dh dqy la[;k  

 rc a + b + c = ? ifjdfyr dhft,A  

Ans. 14 (a = 1, b = 7, c = 6)  
Sol. X = Cl2   ; Y = CrO2Cl2  
 a = ((0) – (–1)) = 1,  b = 2 + 5 = 7,  c = 6  
 a + b + c = 14  
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PART - III : ONE OR MORE THAN ONE OPTION CORRECT TYPE 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 
 

1. Which of the following salt liberates a colourless gas on acidification with dil. H2SO4 ?  

 fuEu esa ls dkSulk yo.k H2SO4 ds lkFk vEyhdj.k ij ,d jaxghu xSl eqDr djrk gS \  

 (A) KNO2  (B*) Na2CO3  (C) NaNO2  (D*) NaHCO3  

Sol.  2NaNO2 + H2SO4  Na2SO4 + 2HNO2 

 3HNO2 (unstable) ¼vLFkk;h½  HNO3 + 2NO + H2O (I) 

 NO  NO2 (reddish brown) ¼yky Hkwjk½  

 
2. Which of the following salts release reddish brown gas when heated in a dry test tube? 

 fuEu esa ls dkSulk@dkSuls yo.k yky&Hkwjh xSl fu"dkflr djrs gS tc bUgs 'kq"d ijh{k.k ufydk esa xeZ djrs gS \ 

 (A*) LiNO3  (B) KNO3  (C*) Pb(NO3)2  (D*) AgNO3  

Sol. 2LiNO3  Li2O + 2NO2  + O2 

 KNO3  KNO2 + 
1

2
O2  

 Pb(NO3)2 
 PbO + NO2 + O2 

 AgNO3  Ag(s) + NO2 + O2  
 
3. Which of the following can decompose on heating to give CO2?  

 fuEu esa ls dkSu xeZ djus ij fo;ksftr gksdj CO2 nsrs gS ?  

 (A*) Li2CO3  (B) Na2CO3  (C*) KHCO3  (D*) BaCO3  

Sol. Li2CO3 


  Li2O + CO2  

 2KHCO3 


  K2CO3 + H2O + CO2 

 BaCO3 


  BaO + CO2 

 Na2CO3 


  No reaction vfHkfØ;k ugha gksrh  

 
4. Metals which do not give flame test?       

 dkSulh /kkrq,sa Tokyk ijh{k.k ugha nsrh gS \ 

 (A*) Be   (B) Li   (C*) Mg   (D) Ba  
Sol. Be and Mg have very high ionization energy.  

 Be rFkk Mg vf/kd mPp vk;uu ÅtkZ j[krs gSaA  

 
5. In the following diagram bunsen flame the (X) represent        

 
 (A) Oxidising zone     (B*) Reducing zone   
 (C*) Lower temperature zone    (D) Hottest portion of flame 

 fuEu vkjs[k esa cqulsu Tokyk esa] (X) n'kkZrk gSA  
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 (A) vkWDlhdkjd {ks=k dks     (B*) vipk;d {ks=k dks  

 (C*) U;wu rkieku {ks=k dks     (D) Tokyk ds lcls xeZ Hkkx dks  

Sol.   

 
6. Metal salts, which respond to Borax bead test?     

 (A*) Nickel salts  (B*) Copper salts (C*) Cobalt salts  (D) Aluminium salts 

 dkSuls /kkrq yo.k cksjsDl eudk ijh{k.k ds fy, mÙkjnk;h gSa \ 

 (A*) fudy yo.k   (B*) dkWij yo.k   (C*) dkWckYV yo.k   (D) ,Y;qfefu;e yo.k  

Sol. Borax bead test is responded coloured metal ions.  

 cksjsDl eudk ijh{k.k jaxhu /kkrq vk;uksa ds fy, mÙkjnk;h gksrk gSA  
 

7. Which of the following gases turn lime water milky when passed throught it. 

 fuEu esa ls dkSulh xSlsa pwus ds ikuh dks nwf/k;k djrh gSa] tc bUgsa blesa ls izokfgr fd;k tkrk gS \ 

 (A*) SO2  (B*) CO2  (C) HCl   (D) H2S  

Sol. Ca(OH)2 + CO2  Ca(HCO3)2 (soluble foy;'khy)   CaCO3 (milky nwf/k;k)  + H2O + CO2  

 Ca(OH)2 + SO2 + H2O  Ca(HSO3)2 
  CaSO3 (milky nwf/k;k)  + H2O + CO2  

 

8.   

 Then A may have :      

  
 rc A gks ldrk gS&  

 (A) CO3
2–, Br–  (B) Br–, S2–   (C) CH3COO–, S2– (D*) CH3COO–, SO3

2–  

Sol. CH3COO– + AgNO3  CH3COOAg (white 'osr)  

 SO3
2– + 2Ag+  

Ag2SO3  (white 'osr)   

 SO3
2– + 3Zn + 8H+ H2S  + 3Zn2+ + H2O  

 H2S  + (CH3COO)2Pb  PbS  (black dkyk) + CH3COOH  
 

 
9. S2– and SO3

2– can be distinguished by :     

 (A*) (CH3COO)2Pb    (B*) Cr2O7
2– / H+  

 (C*) Na2[Fe(CN)5NO]    (D) Zn + dil. H2SO4 followed by (CH3COO)2Pb 

 S2– rFkk SO3
2– fuEu }kjk foHksfnr gks ldrs gS&  

 (A*) (CH3COO)2Pb    (B*) Cr2O7
2– / H+ 

 (C*) Na2[Fe(CN)5NO]    (D) Zn + ruq H2SO4 blds i'pkr~ (CH3COO)2Pb  

Sol. SO3
2– + Pb2+  PbSO3(white ppt. ) 

 S2– + Pb2+  PbS(black ppt. ) 
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–2–2 3

2 7 2
(yellow)

–2 –2 –2

3 2 7 4

S Cr O H S Cr H O

SO Cr O H SO

 



    

  

  

 S2– + Na2[Fe(CN)5NO]  Na4[Fe(CN)5NOS] (Purple colouration) 

 SO3
2– + Na2[Fe(CN)5NO]  Na4[Fe(CN)5NOSO3] (Rose red colouration) 

 S2– + H+  H2S  3 2(CH COO) Pb
  PbS  (Black) 

 Zn– + SO3
2– + H+   H2S  + Zn2+ 3 2(CH COO) Pb

PbS  (Black) 

Sol. SO3
2– + Pb2+  PbSO3('osr vo{ksi) 

 S2– + Pb2+  PbS(dkyk vo{ksi) 

 

–2–2 3
2 7 2

( )

–2 –2 –2
3 2 7 4

S Cr O H S Cr H O

SO Cr O H SO

 



    

  

fiyk  

 S2– + Na2[Fe(CN)5NO]  Na4[Fe(CN)5NOS] (tkewuh jax ) 

 SO3
2– + Na2[Fe(CN)5NO]  Na4[Fe(CN)5NOSO3] (xqykc tSlk jax ) 

 S2– + H+  H2S  3 2(CH COO) Pb
  PbS  (dkyk) 

 Zn– + SO3
2– + H+  H2S  + Zn2+ 3 2(CH COO) Pb

PbS  (dkyk)  

 
10. Which statements is/ are correct about sodium nitroprusside test?     

(A*) This test is used for detection of S2– anion. 
 (B) H2S also gives positive test. 
 (C) Formation of Na2[Fe(H2O)5NOS] complex confirm the presence of S2– anion.   
 (D*) Iron has +2 oxidation state in sodiumthionitroprusside complex. 

 dkSuls dFku lksfM;e ukbVªksizqlkbM ds fy, lgh gS \ 

 (A*) ;g ijh{k.k S2– _.kk;u ds fu/kkZj.k esa iz;qDr gksrk gSA  

 (B) H2S Hkh /kukRed ijh{k.k nsrk gSA  

 (C) Na2[Fe(H2O)5NOS] ladqy dk fuekZ.k S2– _.kk;u dh mifLFkfr dks fuf'pr djrk gSA  

 (D*) lksfM;eFkk;ksukbVªksizqlkbM ladqy esa vk;ju +2 vkWDlhdj.k voLFkk j[krk gSA  

Sol. S2– + [Fe(CN)5
2

4–
5[Fe(CN) NOS]



NO]2– (sodiumthionitroprusside) 

     Violet 
 H2S does not give the sodiumnitroprusside test because it does not provide sufficient concentration of 

S2–ion. 

Sol. S2– + [Fe(CN)5
2

4–
5[Fe(CN) NOS]



NO]2–  (lksfM;eFkk;ksukbVªksizqlkbM) 

     cSaxuh  

 H2S lksfM;eFkk;ksukbVªksizqlkbM ijh{k.k ugha nsrk gS D;ksafd ;g S2– dh i;kZIr lkUnzrk mRiUu ugha djrk gSA  
 

11. Which statement(s) is/are correct about Brown ring test ?  

 (A*) This test is given by NO2
–, NO3

– anions.  
 (B*) Brown ring test depend upon the reduction of NO2

– and NO3
– to Nitric oxide.  

 (C) Brown ring is formed due to formation of [Fe(H2O)5NO]2(SO4)3  
 (D*) Charge on NO in brown ring complex is +1.  

 dkSulk@dkSuls dFku Hkwjs oy; ijh{k.k ds fy, lgh gSaA

 (A*) ;g ijh{k.k NO2
–, NO3

– _.kk;uksa }kjk fn;s tkrs gSA  

 (B*) Hkwjk oy; ijh{k.k NO2
– rFkk NO3

– dk vip;u ukbfVªd vkWDlkbM esa gksus ij fuHkZj djrk gSA  

 (C) Hkwjh oy; [Fe(H2O)5NO]2(SO4)3 ds fuekZ.k ds dkj.k curh gSA  

 (D*) Hkwjh oy; ladqy esa NO ij vkos'k +1 gSA  

Sol. NO2
– + CH3COOH HNO2 + CH3COO– 

 3HNO2  H2O + HNO3 + 2NO 
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 Fe2+ + NO + SO4
2–  

1

2 5 4[Fe(H O) NO]SO


 

 NO3
– + 8H+ + 6Fe2+  6Fe3+ + 2NO + 4H2O 

 Fe2+ + NO + 5H2O  [Fe(H2O)5NO]2+ 
         Brown ring Hkwjh oy;  

 
12. Which of the following metal chloride will give chromyl chloride test ?  

 fuEu esa ls dkSuls /kkrq DyksjkbM Øksfey DyksjkbM ijh{k.k nsrs gSa \ 

 (A*) NaCl  (B*) KCl   (C) AgCl  (D) SbCl3 
Sol. Ionic chloride gives the chromyl chloride test heavy metal chlorides do not give this test.  

 vk;fud DyksjkbM Øksfey DyksjkbM ijh{k.k nsrk gSA Hkkjh /kkrq DyksjkbM ;g ijh{k.k ugha nsrk gSA  

 
13. Which of the following will be completely or partially dissolved in NH4OH ? 

 fuEu esa ls dkSu iw.kZr% ;k vkaf'kd :i ls NH4OH esa foys; gksaxs ? 

 (A*) AgCl  (B*) AgBr  (C*) AgI   (D) BaSO4  
Sol. AgI is insoluble in NH4OH or aqueous ammonia solution but soluble in conc. NH3 solution. 
 BaSO4 is also insoluble in NH4OH soluton.  
 AgCl is soluble in NH4OH but AgBr is partially soluble in NH4OH. 

 AgI, NH4OH ;k tyh; veksfu;k foy;u esa vfoy; gksrk gS ysfdu lkUnz NH3 foy;u esa foy; gksrk gSA  

 BaSO4 Hkh NH4OH foy;u esa vfoy; gksrk gSA  

 AgCl, NH4OH esa foy; gksrk gS ysfdu AgBr vkaf'kd :i ls NH4OH esa foy; gksrk gSA  

 
14. Reddish-brown gas is obtained when the following are treated with conc. H2SO4? 

 yky&Hkwjh xSl izkIr gksrh gS tc fuEu dks lkUnz H2SO4 ds lkFk mipkfjr djrs gS ? 

 (A*) Br–   (B*) 2NO   (C*) 3NO   (D) SO3
2–  

Sol. Br2, NO2 gases are reddish-brown. 

 Br2, NO2 xSls yky&Hkwjh gksrh gSA  

 
15. Each of these are added to a mixture of aqueous solutions of iodide and CHCl3 separately. Which will 

give a positive test for iodine when the solutions are vigorously mixed?   

 (A) NaCl solution (B) NaBr solution (C*) Chlorine water (D*) Bromine water 

 izR;sd dks i`Fkd :i ls vk;ksMkbM rFkk CHCl3 ds tyh; foy;u ds feJ.k esa feykrs gSA fuEu esa ls dkSu vk;ksMhu 

ds fy, /kukRed ijh{k.k nsaxs] tc foy;uksa dks rsth ls fefJr djrs gS \ 

 (A) NaCl foy;u  (B) NaBr foy;u  (C*) Dyksjhu ty  (D*) czksehu ty  

Sol. 2I– + Cl2  I2 (Purple/Violet tkequh@cSaxuh)  

 2I– + Br2  I2   
 

16. 
2

Cold

excess of BaCl
   white ppt. filtered (Filtrate) boil  White ppt  . 

 Anion of (A) could be :          
 (A*) SO3

2–, HSO3
– (B) CO3

2–, SO3
2– (C*) SO3

2–, HCO3
– (D) None of these 

 
2BaCl


B.Mk

dk vkf/kD;
  'osr vo{ksi 

Nkuu s ij
(Nfu=k) 

mckyu s ij
'osr vo{ksi   

 (A) ds _.kk;u gks ldrs gSa :  

 (A*) SO3
2–, HSO3

– (B) CO3
2–, SO3

2– (C*) SO3
2–, HCO3

– (D) buesa ls dksbZ ugha  

Sol.  

2–
3

–
3

SO

HSO




 



2BaCl
 3

white ppt.

BaSO filtered 3 2
filtrate

Ba(HSO )  3
white ppt.

BaSO   
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2–
3

–
3

SO

HSO




 



2BaCl
 3BaSO

'osr vo{ksi


Nkuu s ij

3 2Ba(HSO )
Nfu=k

 3BaSO 
'osr vo{ksi

 

 

2–

3

–

3

SO

HCO




 



2BaCl
 3

white ppt.

BaSO filtered
3 2

filtrate

Ba(HCO )


3
white ppt.

BaCO   

 

2–

3

–

3

SO

HCO




 



2BaCl
 3BaSO

'osr vo{ksi


Nkuu s ij

3 2Ba(HCO )
Nfu=k

 3BaCO 
'osr vo{ksi

  

 

PART - IV : COMPREHENSION  

Hkkx - IV : vuqPNsn (COMPREHENSION)  
 

Read the following passage carefully and answer the questions.  

fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A  
 

Comprehension # 1  
   Step-I  Step-II             Step-III 

  salt chloride

A

42

722

SOH.conc

OCrK
    B passed through

dil NaOH solution
  C 

added is COO)Pb(CH &

COOHCH  withacidified

23

3    D  

vuqPNsn # 1  

      in-I      in-II              in-III 

   yo.kDyksjkbM

A

42

722

SOH

OCrK

lkUnz
   B

ijxqt kjus}kjk

ufoy;
 

NaOH
  C 3

3 2

CH COOH

Ph(CH COO)


 

d s lkFk vEyhd̀r

feyku s ij
 D  

1. ‘A’ can be :  

 ‘A’ gks ldrk gS % 

 (A) PbCl2  (B) SbCl3  (C) SnCl2  (D*) RbCl 
Sol. Heavy metal chlorides (eg. PbCl2, SnCl2, AgCl, SbCl3, etc.) do not give chromyl chloride test. 

 Hkkjh /kkrq DyksjkbM (mnk- PbCl2, SnCl2, AgCl, SbCl3 bR;kfn) Øksfey DyksjkbM ijh{k.k ugha nsrs gSA  
 

2.* In step-III if Pb(CH3COO)2 is added without acidifying the solution with CH3COOH then possible 
product may be:       

 in-III es ;fn CH3COOH ds lkFk vEyhd`r fd;s fcuk Pb(CH3COO)2 feyk;k tk, rks laHko mRikn gks ldrk gS% 

 (A*) PbCrO4  (B) Na2Cr2O7  (C) Na2CrO4  (D*) Na2PbO2 

Sol. In step II CrO2Cl2 is passed through NaOH solution, so the medium is basic. In step III, if Pb(CH3COO)2 
is added without neutralizing it with CH3COOH then Pb+2 will also form Na2PbO2 along with PbCrO4. 

Sol. in II esa CrO2Cl2 dks NaOH foy;u esa ls izokfgr djrs gS blfy, ek/;e {kkjh; gksrk gSA in III esa ;fn 

Pb(CH3COO)2 dks CH3COOH ds lkFk mnklhu fd;s fcuk feykrs gS rks Pb+2, PbCrO4 ds lkFk Na2PbO2 Hkh 

cuk;sxkA  
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Comprehension # 2  

 
vuqPNsn # 2  

 
 
3. Gas (B) on passing through cadmium acetate solution will give :  
 (A) Black ppt   (B*) Yellow ppt   (C) Orange ppt   (D) White ppt  

 xSl (B) dks dsMfe;e ,lhVsV foy;u esa izokfgr djus ij ;g nsxh&  

 (A) dkyk vo{ksi   (B*) ihyk vo{ksi   (C) ukjaxh vo{ksi   (D) 'osr vo{ksi  

 
4. Gas (B) and (E) are respectively :  

 xSl (B) rFkk (E) Øe'k% gS&  

 (A) H2S, NH3   (B*) H2S, SO2   (C) SO2, H2S    (D) H2S, CO2  

Sol. 
PbS 
(A)

hot air

PbO + SO  

(D)      (E) 
2

Conc. HCl
H S   + PbCl  

(B)       (C)  
2 2 (Soluble in hot water)

dil.H SO2 4

PbSO  (White ppt) 4

K Cr O2 2 7

dil.H SO2 4

Cr
green

3+ 

 

Sol. 
 
PbS  
(A) 

xeZ ok;q  

PbO + SO2  

(D)      (E)  

lkUnz   HCl 
H2S   + PbCl2  

(B)       (C)   

¼xeZ ty esa foy;'khy½ 

ruq  H2SO4 

PbSO4 ¼'osr vo{ksi½ 

K2Cr2O7 

ruq  H2SO4 
Cr 3+  

gjk  
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Comprehension # 3 
Answer Q.5, Q.6 and Q.7 by appropriately matching the information given in the three columns 
of the following table. 

In the following three tables, information regarding Qualitative analysis of anion is given 

Column-1 Column-2 Column-3 

(I) SO3
2– (i) Reaction with AgNO3 (P) Precipitate is obtained 

(II) Cl
–
 (ii) 

Pungent smelling product with conc. 

H2SO4 
(Q) Product is coloured gas. 

(III) NO2
–
 (iii) 

Form X2 with K2Cr2O7(s) + conc. 

H2SO4 
(R) Product formed is soluble in excess NH3. 

(IV) Br
–
 (iv) Reaction with Pb(NO3)2(aq) (S) 

Product gives blue colour with starch 

iodide solution. 

vuqPNsn # 3 

uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa 5, 6 vkSj 7 ds mÙkj nhft;sA 

In the following three tables, information regarding Qualitative analysis of anion is given 

dkWye-1 dkWye -2 dkWye -3 

(I) SO3
2– (i) AgNO3 ds lkFk vfHkfØ;k (P) vo{ksi izkIr gksrk gSA 

(II) Cl
–
 (ii) 

lkUæ H2SO4 ds lkFk rh{.k xaèk ;qDr 

mRikn 
(Q) mRikn jaxhu xSl gSA 

(III) NO2
–
 (iii) 

K2Cr2O7(s) + lkUæ H2SO4 ds lkFk X2 

curk gSA  
(R) fufer mRikn vkfèkD; NH3 esa ?kqyu'khy gSA 

(IV) Br
–
 (iv) Pb(NO3)2(aq) ds lkFk vfHkfØ;k (S) 

mRikn LVkWpZ vk;ksMkbM foy;u ds lkFk uhyk jax 

nsrk gSA 

 
5. Select the only correct option. 

 dsoy lgh fodYi pqfu,s& 

 (A*) (I) (i) (P)  (B) (II) (ii) (Q)  (C) (I) (ii) (S)  (D) (II) (iii) (Q) 

Sol. (A) SO3
2– + 2Ag+  Ag2SO3 

 (B) Cl– + conc. H2SO4  HCl(Colourless pungent smell gas) 

 (C) SO3
2– + conc. H2SO4  SO2

       SO2 gives blue colour with KIO3 + starch. 

 (D) Cl– + K2Cr2O7(s) + conc. H2SO4  CrO2Cl2 (Chromyl chloride) 
                Deep red vapour 

Sol. (A) SO3
2– + 2Ag+  Ag2SO3 

 (B) Cl– + lkUæ H2SO4  HCl(jaxghu rh{.k xaèk ;qDr xSl) 

 (C) SO3
2– + lkUæ H2SO4  SO2

       KIO3 + LVkpZ SO3
2– ds lkFk uhy jax nsrk gSA 

 (D) Cl– + K2Cr2O7(s) + lkUæ H2SO4  CrO2Cl2 (Øksfey DyksjkbM) 

                xgjh yky ok"i 
 

6. Select the only incorrect option. 

 dsoy xyr fodYi pqfu,s& 

 (A) (III) (i) (P)  (B*) (I) (ii) (Q)  (C) (IV) (i) (R)  (D) (IV) (ii) (Q) 

Sol. (A) NO2
– + AgNO3  AgNO2(White crystalline ppt)  

 (B) SO3
2– + conc. H2SO4  SO2(Colourless gas) 

 (C) Br– + Ag+  AgBr (yellow ppt)
    Soluble in excess NH3  

 (D) Br– + conc. H2SO4  Br2(Reddish brown) 
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Sol. (A) NO2
– + AgNO3  AgNO2('osr fØLVyh; vo{ksi) 

 (B) SO3
2– + lkUæ H2SO4  SO2(jaxghu xaèk) 

 (C) Br– + Ag+  AgBr(ihyk vo{ksi)

    vkfèkD; NH3 esa ?kqyu'khy 

 (D) Br– + lkUæ H2SO4  Br2(yky&Hkwjk) 
 

7. Select the only incorrect option. 

 dsoy xyr fodYi pqfu,s& 

 (A) (III) (ii) (Q)  (B) (IV) (ii) (S)  (C) (II) (iv) (P)  (D*) (II) (ii) (S) 

Sol. (A) NO2
– + conc. H2SO4  NO2(Reddish brown) 

 (B) Br– + conc. H2SO4  Br2

       Br2give blue colour with (KI + starch) 

 (C) Cl– + Pb(NO3)2  PbCl2(White ppt) 

 (D) Cl– + conc. H2SO4  HCl
       HCl does not give blue colour with starch iodide solution. 

Sol. (A) NO2
– + lkUæ H2SO4  NO2(yky&Hkwjk) 

 (B) Br– + lkUæ H2SO4  Br2

       (KI + LVkpZ)Br2 ds lkFk uhy jax nsrk gSA  

 (C) Cl– + Pb(NO3)2  PbCl2('osr vo{ksi) 

 (D) Cl– + lkUæ H2SO4  HCl

       HCl LVkpZ vk;ksMkbM foy;u ds lkFk uhyk jax ugha nsrk gSA  
 

 
 

* Marked Questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. The acidic aqueous solution of Ferrous ion forms a brown complex in the presence of NO3
– by the 

following two steps :          [JEE 1993] 

 [Fe(H2O)6]2+ + NO3
– + H+  ............... + [Fe(H2O)6]3+ + H2O 

 [Fe(H2O)6]2+ + ...............  ............... + H2O 
 Complete and balance the equations. 

 Qsjl vk;u dk vEyh; tyh; foy;u fuEu nks inksa }kjk NO3
– dh mifLFkfr esa ,d Hkwjk ladqy cukrk gSA 

 [Fe(H2O)6]2+ + NO3
– + H+  ............... + [Fe(H2O)6]3+ + H2O 

 [Fe(H2O)6]2+ + ...............  ............... + H2O 

 lehdj.kksa dks iw.kZ rFkk larqfyr dhft,&        [JEE 1993] 

Sol. 3[Fe(H2O)6]2+ + NO3
– + H+  NO + 3[Fe(H2O)6]3+ 

 [Fe(H2O)6]2+ + NO  [Fe(H2O)5NO]2+ + H2O  
 

2. In nitroprusside ion the iron and NO exist. They exist as FeII and NO+ rather than FeIII and NO. These 
forms can be differentiated by :        [JEE 1998]

 (A) estimating the concentration of Iron. 
 (B) measuring the concentration of CN. 
 (C*) measuring the solid state magnetic moment. 
 (D) thermally decomposing the compound. 

 ukbVªksizqlkbM vk;u esa vk;ju rFkk NO fo|eku gksrk gSA ;s FeIII rFkk NO dh vis{kk FeII rFkk NO+ ds :i esa 

fo|eku gksrs gSA ;g :i fuEu }kjk foHksfnr gks ldrs gS&      [JEE 1998]

 (A) vk;ju dh lkUnzrk dk fu/kkZj.k djds   (B) CN dh lkUnzrk dk ekiu djds  

 (C*) Bksl voLFkk pqEcdh; vk?kw.kZ dk ekiu djds  (D) ;kSfxd dk rkih; :i ls fo;kstu djds  
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Sol.  FeII and FeIII have different magnetic moment due to different number of unpair electrons. 

  FeII rFkk FeIII v;qfXer bysDVªkWuksa dh fHkUu la[;k ds dkj.k fHkUu pqEcdh; vk?kw.kZ j[krs gSA  
 

3. Assertion : Sulphate is estimated as BaSO4 and not as MgSO4.
 Reason : Ionic radius of Mg2+ is smaller than that of Ba2+.    [JEE 1998]
 (A) Both Assertion and Reason are true and Reason is the correct explanation of Assertion. 
 (B*) Both Assertion and Reason are true but Reason is not correct explanation of Assertion. 
 (C) Assertion is true but Reason is false. 
 (D) Assertion is false but Reason is true. 

 dFku : lYQsV dk ekiu BaSO4 ds :i esa fd;k tkrk gS u fd MgSO4 ds :i esaA 

 dkj.k : Mg2+ dh vk;fud f=kT;k Ba2+ ls de gksrh gSA      [JEE 1998] 

 (A) dFku o dkj.k nksuksa lgh gS vkSj dkj.k, dFku dk lgh o.kZu gSA 

 (B*) dFku o dkj.k nksuksa lgh gS ysfdu dkj.k, dFku dk lgh o.kZu ugha gSA 

 (C) dFku lgh gS ysfdu dkj.k xyr gSA  

 (D) dFku xyr gS ysfdu dkj.k lgh gSA  

Sol. Sulphate is estimated as BaSO4, not as MgSO4 because MgSO4 is soluble in water and does not form 
a precipitate. 

 The ionic radius of Mg2+ is smaller than that of Ba2+ because of moving down in a group ionic radic 
increases. 

 lYQsV MgSO4 ds ctk, BaSO4 ds :i esa fu/kkZfjr gksrk gS D;ksafd MgSO4 ty esa foy;'khy gS rFkk vo{ksi ugha 

cukrk gSA  

 Mg2+ dh vk;fud f=kT;k oxZ esa uhps tkus ij vk;fud f=kT;k c<+us ds dkj.k Ba2+ ls de gksrh gSA  

 
4. A gas ‘X’ is passed through water to form a saturated solution. The aqueous solution on treatment with 

silver nitrate gives a white precipitate. The saturated aqueous solution also dissolves magnesium 
ribbon with evolution of a colourless gas ‘Y’. Identify ‘X’ and ‘Y’?    [JEE 2002(S), 3/90] 

 ,d xSl  ‘X’  ty eas izokfgr gksdj lar`Ir foy;u cukrh gSA flYoj ukbVªsV ds lkFk tyh; foy;u dks mipkfjr 

djus ij  ,d 'osr vo{ksi izkIr gksrk gSA ,d jaxghu xSl  ‘Y’ ds mRltZu ds lkFk] lar`Ir tyh; foy;u eSXuhf'k;e 

Qhrk (ribbon) dks Hkh vius esa foys; dj nsrk gSA ‘X’ o ‘Y’ dh igpku dhft,A   [JEE 2002(S), 3/90] 

 (A) X = CO2 , Y = Cl2 (B) X = Cl2, Y = CO2  (C*) X = Cl2 , Y = H2 (D) X = H2 , Y = Cl2 

Sol.  Cl2 (X) + H2O  2HCl + [O] ; 

 HCl + AgNO3  AgCl  (white) ('osr)  + HNO3 ; 

 2HCl + Mg  MgCl2 + H2 (Y) 
 

5. [X] + H2SO4  [Y] a colourless gas with irritating smell;  

[Y] + K2Cr2O7 + H2SO4  green solution.  
 [X] and [Y] is :         [JEE 2003(S), 3/84] 

 [X] + H2SO4  [Y] tyu mRiUu djus okyh xa/k okyh ,oa jaxghu xSl(  

[Y] + K2Cr2O7 + H2SO4  gjk foy;uA 

 [X] rFkk [Y] fuEu gSA        [JEE 2003(S), 3/84] 

 (A*) SO3
2–, SO2 (B) Cl–, HCl  (C) S2–, H2S  (D) CO3

2–, CO2 

Sol. SO3
2– + 2H+  SO2 + H2O ; Cr2O7

2– + 3SO2 + 2H+  2Cr3+ (Green solution) + 3SO4
2– + H2O. 

Sol. SO3
2– + 2H+  SO2 + H2O ; Cr2O7

2– + 3SO2 + 2H+   2Cr3+ (gjk foy;u) + 3SO4
2– + H2O.  

 

6. A dilute aqueous solution of a sodium salt forms white precipitate with MgCl2, only after boiling. The 
anion of the sodium salt is :       [JEE 2004(S), 3/84] 

 ,d lksfM;e yo.k dk ruq tyh; foy;u MgCl2  ds lkFk dsoy mckyus ij lQsn vo{ksi nsrk gSA lksfM;e yo.k 

dk _.kk;u gS %          [JEE 2004(S), 3/84] 

 (A*) HCO3
–  (B) CO3

2–   (C) NO3
–  (D) SO4

2– 

Sol. Mg2+ + 2HCO3
– (from sodium salt) Mg(HCO3)2 (soluble) 

  MgCO3  (White) + H2O + CO2   

Sol. Mg2+ + 2HCO3
– (lksfM;e yo.k ls)  Mg(HCO3)2 (foy;'khy) 

  MgCO3  (lQsn) + H2O + CO2.  
 

7. The species present in solution when CO2 is dissolved in water are :  [JEE 2006, 5/184] 
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 tc CO2 dks ty esa ?kksyrs gS rc foy;u esa mifLFkr Lih'kht gksxh %   [JEE 2006, 5/184] 

 (A*) CO2, H2CO3, HCO3
–, CO3

2–   (B) HCO3
–, CO3

2– 

 (C) CO3
2–, HCO3

–    (D) CO2, H2CO3   

Sol. H2O + CO2 H2CO3  H2CO3  H+ + HCO3
– HCO3

– H+ + CO3
2–   

 
 

8.* The reagent(s) that can selectively precipitate S2– from a mixture of S2– and 2–
4SO  in aqueous solution 

is(are)    

 vfHkdkjd (reagent) tks S2– rFkk 2–
4SO

 
ds feJ.k ls S2– dks oj.kkRed  (selectively) vo{ksi }kjk tyh; foy;u ls 

i`‘Fkd dj ldrk ¼ldrs½ gS@gSa                     [JEE(Advanced) 2016, 4/120] 

 (A) CuCl2  (B) BaCl2  (C) Pb(OOCCH3)2 (D) Na2[Fe(CN)5NO]  
Ans. (A or AC)  

Sol. (A) Cu2+ + S2–  CuS    
        Black ppt   

       Cu2+ + SO4
2–  No. ppt  

 (B)  Ba2+ + S2–  No. ppt   

        Ba2+ + SO4
2–  BaSO4 

White ppt   

(C)  Pb2+ + S2–      PbS  Ksp(PbS) = 10–28

                                  Black ppt

Pb2+ + SO4
2–      PbSO4  Ksp(PbSO4) = 1.6 × 10–8

                      white ppt
(D) No ion is precipitated. 
So Ans is A & C or A.  
** In option C    
    as the differernce in Ksp of PbS  & PbSO4 is large.  

     so only  PbS is selectively precipitated.   

Sol. (A) Cu2+ + S2–  CuS    

       dkyk vo{ksi  

       Cu2+ + SO4
2–   dksbZ vo{ksi ugha  

 (B)  Ba2+ + S2–  dksbZ vo{ksi ugha   

        Ba2+ + SO4
2–  BaSO4 

          'osr vo{ksi  

(C)  Pb2+ + S2–  PbS  Ksp(PbS) = 10–28

                     dkyk vo{ksi 

        Pb2+ + SO4
2–  PbSO4  Ksp(PbSO4) = 1.6 × 10–8

                          '‘osr vo{ksi 

(D)  dksbZ vk;u vo{ksfir ugha gksrk gSA  

blfy, mÙkj A & C ;k A gSA  

** fodYi C esa PbS  o PbSO4 ds Ksp esa vUrj vf/kd gSA  

    blfy, dsoy PbS p;ukRed vo{ksfir gksrk gSA  

 

9. The green colour produced in the borax bead test of a chromium (III) salt is due to  

[JEE(Advanced) 2019, 3/124] 

 Øksfe;e (III) yo.k ds lqgkxk&eudk ijh{k.k (borax bead test) esa gjs jax dk dkj.k gSA (QUA-FBT(I)-E) 

[JEE(Advanced) 2019, 3/124]  

 (1) CrB   (2) Cr2O3  (3) Cr(BO2)3  (4) Cr2(B4O7)3 

Ans. (3)  

Sol. Na2B4O7.10H2O 


 Na2B4O7 


 NaBO2 + B2O3  

 Cr2O3 + B2O3 


 
Green

32 )BO(Cr  
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Qualitative Analysis (Anion)  
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PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II :JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 

 

JEE(MAIN) ONLINE PROBLEMS 
 

1. Sodium extract is heated with concentrated HNO3 before testing for halogens because : 

            [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1) Ag reacts faster with halides in acidic medium. 

 (2) Silver halides are totally insoluble in nitric acid. 

 (3) Ag2S and AgCN are soluble in acidic medium. 

 (4*) S2– and CN–, if present, are decomposed by conc. HNO3 and hence do not interfere in the test. 

 gSykstu~l dh tk¡p ds igys lksfM;e fu"d"kZ dks lkUnz- HNO3 ds lkFk xeZ fd;k tkrk gS D;ksafd % 

            [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1) vEyh; ek/;e esa flYoj] gSykbMksa ds lkFk rst vfHkfØ;k djrk gSA 

 (2) flYoj gSykbM ukbfVªd vEy esa iw.kZ:is.k v?kqyu'khy gSA 

 (3) vEyh; ek/;e esa Ag2S rFkk AgCN ?kqyu'khy gSA 

 (4*) ;fn S2– rFkk CN– mifLFkr gSa rks lkUnz HNO3 ls fo?kfVr gks tkrs gSa blfy;s ijh{k.k esa gLr{ksi ugha djrs gSA 

Sol. Fact 
 
2. A white sodium salt dissolves readily in water to give a solution which is neutral to litmus. When silver 

nitrate solution is added to the aforementioned solution, a white precipitate is obtained which does not 
dissolve in dilute nitric acid. The anion is :  [JEE(Main) 2018 Online (15-04-18), 4/120] 

 ,d lQsn lksfM;e yo.k ty esa 'kh?kzrk ls ?kqydj ,d foy;u nsrk gS tks fyVel ds izfr mnklhu gSA bl izkIr 

foy;u esa tc fly~oj ukbVªsV dk foy;u feyk;k tkrk gS tks ,d lQsn vo{ksi izkIr gksrk gS tks ruq ukbfVªd vEy 

esa v?kqyu'khy gSA _.kk;u gS %    [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) 2
3CO    (2) 2

4SO    (3) S2–   (4*) Cl– 

Sol. Cl– + Na+  
(Neutral)
NaCl  (SASB salt) 3AgNO

  AgCl (white ppt) (not dissolve in dilute HNO3) 

 Cl– + Na+  NaCl
¼mnklhu½

 (SASB yo.k) 3AgNO
  AgCl ('osr vo{ksi) (ruq HNO3 es vfoys;)  

 
`  
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