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SOLUTIONS OF p-BLOCK ELEMENTS (N & O FAMILY) 

 

EXERCISE # 1 

 

PART – I  
 

B-2. Nitrogen exhibits oxidation states in the range –3 to +5.  

 ukbVªkstu esa vkWDlhdj.k voLFkk –3 ls +5 dh ijkl esa ikbZ tkrh gSA  

 

E-2. P4O10 acts as a strong dehydrating agent.  

gy- P4O10 ,d çcy futZyhdkjd dh rjg dk;Z djrk gSA  

 

F-3. S + 2H2SO4  3SO2 + 2H2O 

 

G-3. H2O has highest boiling point due to H-bonding but down the group the boiling point increases with 

increasing molecular weight (as magnitude of vander Waal's force increases) and thus H2S has lowest 

boiling point amongst the hydrides of the oxygen family. 

gy % H2O dk DoFkukad gkbMªkstu ca/k ds dkj.k mPp gksrk gS] ysfdu lewg esa uhps tkus ij  v.kqHkkj c<+us ds lkFk&lkFk 

DoFkukad Hkh c<+rk gS ¼D;ksafd ok.Mj oky cy dk ifjek.k c<+rk gSA½ rFkk bl çdkj vkWDlhtu ifjokj ds gkbMªkbMksa 

esa H2S dk DoFkukad lcls de gksrk gSA  

 

H-1. NaHSO3 + I2 + H2O  NaHSO4 + HI  

 I2 + Na2S2O3  NaI + Na2S4O6  

 

PART – II 
 

A-1. Black phosphorus is thermodynamically most stable form of phosphorus as it is a highly polymerised 

form of phosphorus. Hence it is least reactive.  

gy- dkyk QkWLQksjl Å"ekxfrdh; :i ls QkWLQksjl dh lokZf/kd LFkk;h voLFkk gS D;ksafd ;g QkWLQksjl dh mPpre 

cgqyhd`r voLFkk gSA vr%] ;g lcls de fØ;k'khy gSA  

 

A-2. NH4Cl gives NH3, NH4NO3 gives N2O and AgNO3 gives NO2.  

 (NH4Cl, NH3 nsrk gS] NH4NO3, N2O nsrk gSa vkSj AgNO3, NO2 nsrk gSA) 

 (A) NH4Cl 
  NH3 + HCl 

 (B) NH4NO3 
  N2O + 2H2O  

 (C) AgNO3 
  Ag + NO2 + 1/2O2 

 (D) NH4NO2 
  N2 + 2H2O  
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A-3. White phosphorus is obtained by heating a mixture of phosphorite mineral, Ca3(PO4)2 with sand and 

coke in an electric furnace in inert atmosphere. 

  2Ca3(PO4)2 (from bone-ash) + 10C + 6SiO2 
  6CaSiO3 + 10CO + P4(s)    

gy- QkWLQksjkbV [kfut ds ,d feJ.k Ca3(PO4)2  dks jsr rFkk dksd ds lkFk fuokZr esa ,d fo|qr HkV~Vh esa xeZ djus ij 

'osr QkWLQksjl izkIr gksrk gSA  

  2Ca3(PO4)2 (vfLFk&jk[k ls) + 10C + 6SiO2 
  6CaSiO3 + 10CO + P4(s)  

 

B-1. O.S. of S in SO3
2– = + 4 

 O.S. of S in S2O4
2– = + 3 

 O.S. of S in S2O6
2– = + 5 

 (None of these contains peroxide linkage). 

 The correct order of increasing O.S. is ;  S2O4
2– < SO3

2– < S2O6
2– 

gy- SO3
2–  esa S dh vkWDlhdj.k voLFkk = + 4 

 S2O4
2– esa S dh vkWDlhdj.k voLFkk = + 3 

 S2O6
2– esa S dh vkWDlhdj.k voLFkk = + 5 

 (blesa ls dksbZ Hkh ijvkWDlkbM fyadst ugha j[krk gS) 

 c<+rh gqbZ vkWDlhdj.k voLFkk dk lgh Øe gSa (  S2O4
2– < SO3

2– < S2O6
2–  

 

B-2. Stability (Mono clinic < Rhombic) 

 Monoclinic and Rhombic sulphur have same puckered ring structure but they differs in crystalline 

structure. 

gy- LFkkf;Ro (,durk{k < jksfEcd) 

 ,durk{k o jksfEcd lYQj leku ladqyu oy; lajpuk j[krs gS ysfdu fØLVyh; lajpuk esa fHkUu gksrh gSA  

 

B-8.       (linear)  

gy      (js[kh;)  

 

B-9. Has one lone pair of electrons on central atom which they can donate to lewis acid. 

gy buds dsUnzh; ijek.kq ij ,dkdh bysDVªkWu ;qXe gksrk gS] ftldks ;g fdlh yqbZl vEy dks nku dj ldrs gSaA 

 

B-10. The basic strength of the hydrides of group 15 elements down the group decreases because down the 

group as electronegativity decreases p-orbital take part in the bond and lone pair present in s-orbital : 

 s-orbital is larger and non directional hence it has less effective tendency of bond formation. 
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gy- lewg esa uhps tkus ij lewg 15 rRoksa ds gkbMªkbMksa dk {kkjh; lkeF;Z esa deh vkrh gS D;ksafd lewg esa uhps tkus ij 

tSls&tSls fo|qr_.krk esa deh gksrh gS p-d{kd cU/k fuekZ.k esa Hkkx ysrs gS rFkk ,dkdh bysDVªkWu ;qXe s-d{kd esa 

mifLFkr gksrs gSa % 

 pw¡fd s-d{kd og̀n~ xksykdkj rFkk vfn'kkRed gksrs gS blizdkj budh cU/k fuekZ.k izof̀r de izHkkoh gksrh gSA  

 

C-3. Allotropes differ in their crystal structures and physical properties but have same chemical properties. 

gy vij:i viuh fØLVyh; lajpuk vkSj HkkSfrd xq.kksa esa fHkUu gksrs gS ysfdu leku jklk;fud xq.k j[krs gSaA  

 

D-1. Down the group the X–H bond length increases with increase in size of atom. So bond dissociation 

energies decrease and thererfore, thermal stability decrease. Hence the correct decreasing order is 

NH3 > PH3 > AsH3 > SbH3 > BiH3. 

gy- lewg esa uhps tkus ij X–H ca/k yEckbZ ijek.kq vkdkj c<+us ij c<+rh gSaA blfy, ca/k fo;kstu ÅtkZ ?kVrh gSa rFkk 

rkih; LFkkf;Ro ?kVrk gSA vr% rkih; LFkkf;Ro dk ?kVrk gqvk lgh Øe NH3 > PH3 > AsH3 > SbH3 > BiH3 gSA  

 

D-2. According to the following reaction, one mole of Ca3P2 gives 2 mole of PH3   

 Ca3P2 + 6H2O  3Ca(OH)2 + 2PH3. 

gy. fuEu vfHkfØ;k ds vuqlkj Ca3P2 dk ,d eksy PH3  ds 2 eksy nsrk gSA 

 Ca3P2 + 6H2O  3Ca(OH)2 + 2PH3.  

 

D-3. H2S + O2  H2O + SO2  

 

D-5. Ca3P2 + 6H2O  3 Ca(OH)2 + 2PH3  

 PH3 + HI (g)  PH4I (g)  

 

E-2. 2Pb (NO3)2 
673 K  2PbO + 4NO2 + O2  

 NaNO3 and KNO3 gives their nitrites and O2 where as NH4NO3 gives N2O.  

gy- 2Pb (NO3)2 
673 K  2PbO + 4NO2 + O2  

 NaNO3 ,oe~ KNO3 buds ukbVªkbV rFkk O2 nsrs gSa] tcfd NH4NO3 , N2O nsrk gSA  

 

E-3. 4HNO3 + P4O10 
250 K  4HPO3 + N2O5 (anhydride of HNO3) 

gy 4HNO3 + P4O10 
250 K  4HPO3 + N2O5 (HNO3 dk ,ugkbMªkbM) 

 

E-5. Sb4O6 reacts with NaOH forming arsenite as well as HCl forming SbCl3. 

gy- Sb4O6, NaOH ls fØ;k djds vklsZukbV cukrk gS rFkk HCl ds lkFk  SbCl3 cukrk gSA  
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E-6. 2NO2 + H2O  HNO3 + HNO2 

 It is a mixed anhydride of HNO2 and HNO3.  

gy 2NO2 + H2O  HNO3 + HNO2  

 ;g HNO2 vkSj  HNO3 dk ,d fefJr ,ugkbMªkbM gaSA  

 

E-8. The difference of electronegativities between nitrogen (V) and oxygen is least as compared to that of in 

the other oxides. On moving down the group acidic strength decreses.  

gy- ukbVªkstu (V) rFkk vkWDlhtu ds e/; oS/kqqr_.krk esa vUrj vU; vkWDlkbMkas dh rqyuk esa de gksrk gSA lewg esa uhps 

tkus ij vEyh; lkeF;Z esa deh gksrh gSA  

 

F-4. P4O10 + 6H2O  4H3PO4  

 

F-5.   –1         +6              0      +4 

 2H + H2SO4   2 + SO2 + 2H2O 

 Thus H2SO4 oxidises HI to I2. 

gy %   –1         +6              0      +4 

 2H + H2SO4   2 + SO2 + 2H2O 

 bl çdkj H2SO4,  HI dks I2 esa vkDlhd`r djrk gSaA  

 

G-6. P3 is a strongest reducing agent among the phosphorus trihalides. 

 lHkh QkLQksjl VªkbZ gSykbM esa ls P3 izcyre vipk;d gSA  

 

H-1. Na2SO3 + S 
Alkaline solution

Boil
  Na2S2O3  

 Na2SO3 + S {kkjh; foy;u

mckyu s ij
Na2S2O3  



H-2. 6NaOH(aq) + 4S(s)   Na2S2O3(aq) + 4Na2S(aq) + 3H2O().  

 

H-3. Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl 

 

H-4. It is sodium sulphite containing sulphite, SO3
2–. 

gy % ;g lksfM;e lYQkbV gS D;ksafd blesa lYQkbV SO3
2– gksrk gSA  

 

H-5. H2SO5 + H2O  H2O2 + H2SO4 .  

 

H-6. O3 + KI + D2O  KOD + O2 + I2  
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PART – III 
 

1. (A)  PCl5 + H2O   Hydrolysis tyvi?kVu  POCl3 + 2 HCl  

                sp3               

 

  POCl3  + 3 H2O  H3PO4 + 3 HCl ; 

OH
|

OH—P—HO
||
O

dp 

 

        sp3  

 

 (B) P4 + 3  NaOH + 3 H2O 
2CO

  3 PH3  + 3 NaH2PO2 or H2PO2
– 

      sp3 sp3   

  

H
|

O—P—H

||
O

–

dp 
 ; Disproportionation reaction (fo"kekuqikrhdj.k vfHkfØ;k)   

 (C) Disproportionation reaction  fo"kekuqikrhdj.k vfHkfØ;k  

  4 H3PO3 
  3 H3PO4 + PH3  (Alkaline hydrolysis) ¼{kkjh; tyvi?kV~u½ 

 (D) P4O6 + 6 H2O (Hot) ¼xeZ½ 
Hydrolysis




tyvi?kVu
 3 H3PO4 + PH3   

  P4O6 + 6 H2O  4 H3PO3 

  4 H3PO3 
  3 H3PO4 + PH3  

 

2. (A) H4P2O7     

     One P—O—P bond and four P—OH bonds 

 (B) H4P2O5     

     Two P—H bond and one P—O—P bond 

 (C) (HPO3)3 (cyclic)    
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gy. (A) H4P2O7     

     ,d P—O—P cU/k rFkk pkj P—OH cU/k 

 (B) H4P2O5     

     nks P—H cU/k rFkk ,d P—O—P cU/k 

 (C) (HPO3)3 (pfØ;)   

 

 

EXERCISE # 2 

 

PART – I  
 

2.  

 

3. P4 
250ºC or

low tempt. /sun light
Red phosphorus.      (Source : J.D. Lee)  

gy- P4 
250ºC

/

;k

de rki lw;Z dk çdk'k
 ¼yky QkWLQksjl½  

 

4. When sulphur is heated, firstly S8 rings break, diradicals are formed, polymerisation takes place. On 

further T viscosity increase and then viscosity decrease at very high temperature (~ 600ºC) rings are 

formed and in vapour phase S2 (paramagnetic) molecules are present. 

 tc QkLQksjl dks xeZ fd;k tkrk gS rks igys S8 oy; VwVrh gS] f}ewyd curs gS] cgqyhdj.k gksrk gSA iquZ rkieku 

c<kus ij ';kurk c<rh gS rFkk vfr mPp rki (~ 600ºC) ij oy; fuekZ.k ds dkj.k ';kurk ?kVrh gS rFkk ok"i 

izkoLFkk esa S2 (vuqpqEcdh;) v.kq ds :i esa jgrk gSA  

 

5. NaNO2 + NH4Cl  NaCl + N2 + 2H2O  
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6. It is 2nd period element which does not contain d-orbitals.  

gy- ;g f}rh; vkorZ dk rRo gS] ftlesa d-d{kd ugha gksrs gSaA  

 

7. CaC2 + N2 
  CaCN2 + C  

    nitrolim (ukbVªksfye)  

 

8. Hºf  = 0 for White phosphorous 

 lQsn QkLQksjl ds fy, Hºf = 0.  

 

10. (A) O3 + 2KI + H2O  I2 + 2KOH + O2  

 (B) H2O2 + Cl2  2Cl– + 2H+ + O2  

 (C) 4KO2 (s) + 2CO2 (g)  2K2CO3 (s) + 3O2 (g)  

 

11. Oxygen is soluble in alkaline pyrogallol and ozone dissolves in oil of cinnamon. 

gy- vkWDlhtu {kkjh; ik;jsxSyksy esa foys; gksrh gSa rFkk vkstksu nkyphuh dk rsy ¼oil of cinnamon½ esa foys; gksrh gSaA  

 

12. Alkaline K is oxidised to potassium iodate & periodate.  

 {kkjh; K vkWDlhd`r gksdj iksVSf'k;e vk;ksMsV o ijvk;ksMsV nsrk gSA  

  K + 3O3  KO3 + 3O2  ; K + 4O3  KO4 + 4O2  

 

13. NH4NO3 and NH4NO2 both contain oxidising anions and thus gives N2O or N2 not ammonia. 

 NH4NO3 
  N2O + 2H2O ; NH4NO2 

  N2 + H2O  

gy- NH4NO3 vkSj NH4NO2 nksuksa vkWDlhdkjh _.kk;u j[krs gSa] vkSj bl çdkj N2O ;k N2 nsrs gS] u fd veksfu;kA 

 NH4NO3 
  N2O + 2H2O ; NH4NO2 

  N2 + H2O  

 

14. H2S acts as strong reducing agent with nitric acid and acidified KMnO4.  

 2HNO3 + H2S  2H2O + NO2 + S.  

gy- H2S vEyhd`r KMnO4  vkSj HNO3 ds lkFk çcy vipk;d dh rjg dk;Z djrk gSaA 

 2HNO3 + H2S  2H2O + NO2 + S.  

 

15. 2NH3 + 3CuO  3Cu + 3H2O + N2  

 

16. Red P does not react with NaOH.  

 yky P , NaOH ds lkFk fØ;k ugh djrk gSA  

 

17. 4NH3 + 5O2 
Pt

800ºC
  4NO + 6H2O (Ostwald's process of mfg. HNO3).  

gy- 4NH3 + 5O2 
Pt

800ºC
  4NO + 6H2O ¼HNO3 fuekZ.k dh vkWLVokYM çfØ;k½A  
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18. 2N2O   2N2 + O2  

 

19. 2NO2 + H2O  HNO2 + HNO3  

 

20. SO2 + 2H2O  H2SO4 + 2H 

 coloured matter  colourless matter.  

gy- SO2 + 2H2O  H2SO4 + 2H 

 jaxhu inkFkZ   jaxghu inkFkZA  

 

21. P4 + 3OH– + 3H2O PH3 + 3H2PO2
– 

 

22. 

O

HO—S—O— O — S—OH

O

O O

 

 

23.      

 

24. H2S2O8 + H2O  H2SO4 + H2SO5.  

 

25. SO2  +  PCl5  SOCl2 + POCl3  

         (A)        (B)   

 SO3 + SCl2  SOCl2 + SO2  

          (A) 

  sp3 hybridization, terahedral ladj.k] prq"Qydh;  

 sp3 hybridization, pyranidal (trigonal) ladj.k rFkk fijkfeMh; ¼f=kdks.kh;½  

 6SOCl2 + MgCl2.6H2O  MgCl2 + 6SO2 + I2HCl  

 SOCl2  O.N. of S = + 4 (not highest) (mPpre ugha)  

 POCl3  O.N. of P = + 5 (highest) (mPpre)  
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27. H2O2 acts as bleaching agent. 

gy- H2O2 fojatddkjh dh rjg dk;Z djrk gSaA  

 

28. All three compounds act as bleaching agents ; SO2 through reduction process whereas H2O2 and O3 

through oxidation process.  

gy- mijksDr rhuksa ;kSfxd fojatddkjh ds :i esa dk;Z djrs gaS ( SO2 vip;u çfØ;k }kjk rFkk H2O2 o O3 vkWDlhdkjd 

çfØ;k }kjk dk;Z djrs gaSA  

 

29. CaOCl2 acts as bleaching agent while Na2S2O3 acts as antichlor according to the following reaction. 

  CaOCl2 + H2O  Ca(OH)2 + Cl2 . 

  Na2S2O3 + 4Cl2 + 5H2O 2NaHSO4 + 8HCl. 

gy- fuEu vfHkfØ;k ds vuqlkj] CaOCl2 fojatd vfHkdeZd dh rjg dk;Z djrk gS tcfd Na2S2O3 Dyksfju i`Fkd djus 

dk dk;Z djrk gSA 

  CaOCl2 + H2O  Ca(OH)2 + Cl2 .  

  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl.  

 

30. S2O3
2– + 2Ag+  Ag2S2O3  (white) ; Ag2S2O3 + H2O  Ag2S  (black) + H2SO4  

 This hydrolytic decomposition can be accelerated by warming.  

 If hypo is in excess, then soluble complex is formed.  

 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (soluble complex) or [Ag(S2O3)3]5– 

 

gy. S2O3
2– + 2Ag+  Ag2S2O3  (lQsn) ; Ag2S2O3 + H2O  Ag2S  (dkyk) + H2SO4  

 bl tyvi?kVuh; fo?kVu dks xeZ djus ij de fd;k tk ldrk gSA  

 ;fn gkbiks vkf/kD; esa mifLFkr gksrk gSa] rks ,d foys;h ladqy curk gSA  

 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (foys;h ladqy) ;k [Ag(S2O3)3]5– 

 

 

PART – II 
 

1. Highest oxidation state = +6  

 Lowest oxidation state = –2 

gy- mPpre vkWDlhdj.k voLFkk = +6  

 U;wure vkWDlhdj.k vkoLFkk = –2  

 

2. (a, b, c, e, f) are correct.  

 (a, b, c, e, f) lgh gSA  

 

3. a, d and f are correct.  

 a, d rFkk f lgh gSaA  
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4. Statement (b), (d), (e), (f) and (g) are correct and remaining are false.  

 dFku (b), (d), (e), (f) rFkk (g) lgh gS rFkk 'ks"k xyr gSA  

 

5. a = 1  ; b = 2  ; c = 1  ; d = 4  

 2a + b + 3c – d = 2 × 1 + 2 + 3 × 1 – 4 = 3  

 

6. Yellow coloured crystalline element is sulphur.  

   S8 + 24F2  8SF6  

        (x)  

 SF6 is octahedral geometry & thermally stable.  

gy- ihys jax dk fØLVyh; rRo lYQj gSA  

   S8 + 24F2  8SF6 

        (x) 

 SF6 v"VQydh; T;kferh; j[krk gS o rkih; :i ls LFkk;h gSA 

 

7. SF4 + 2H2O  SO2 + 4HF  

 2SF2 + 2H2O  S + SO2 + 4HF   

 SF6 + H2O  no reaction dksbZ vfHkfØ;k ugha  

 

8. (i) 4BF3 + 3H2O  B(OH)3 + 3HBF4  

 (ii) BCl3 + 3H2O  B(OH)3 + 3HCl  

 (iii) NCl3 + 4H2O  NH3.H2O + 3HOCl  

 (vi) PCl3 + 3H2O  H3PO3 + 3HCl  

 (vii) AsCl3 + 3H2O  H3AsO3 + 3HCl  

 

9. From NCERT reactions.  

 

10. PH3, H2S, AsH3, SbH3, H2Se, H2Te  

 Follow drago’s rule.  

 Mªsxks fu;e dk ikyu djrk gSA  

 

11. 2NH3 + NaOCl  NH2Cl + NaOH (fast) 

 2NH3 + NH2Cl NH2–NH2  (strong nucleophile) + NH4Cl  (slow) 

gy- 2NH3 + NaOCl  NH2Cl + NaOH (rhoz)  

 2NH3 + NH2Cl NH2–NH2  (izcy ukfHkd Lusgh) + NH4Cl  (/khek)  

 

12. a, b, j are only neutral, all others acidic.  

 a, b, j  mnklhu gS rFkk vU; lHkh vEyh; gSA  
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13. a, b, d, h, are gases. xSls gSaA  

 

14. 

P

O

P

O

P

OO

P

O

O

OO
O

O  

 Experimental P–O–P bond angle in P4O10 is 127º.   (Ref. J.D Lee, Page 508)  

 P4O10  esa izk;ksfxd P–O–P cU/k dks.k 127º  gksrk gSA  

 

15. (a) N2O4, H2CO3, SO2, SO3, N2O3, HNO3  

  x = 6  

 (b) (HPO3)3, SO2, SO3, P4O10, H2SO4, H3PO3  

  y = 6  

 

16. a, d, f have +3 oxidation state.  

 a, d o f, +3 vkWDlhdj.k voLFkk j[krs gSA  

 

17. (i) Pb, (iv) Sn, (v) Mg, (vi) MgO, (vii) Hg, (ix) Ag dissolve in cold conc. HNO3. 

 Pb3O4 (dissolves partially, PbO2 remains undissolved), Fe (passivated), Au (insufficient oxidising power 

of HNO3), Pt (insufficient oxidising power of HNO3). 

 (i) Pb, (iv) Sn, (v) Mg, (vi) MgO, (vii) Hg, (ix) Ag B.Ms lkUnz HNO3 esa ?kqyrs gSA  

 Pb3O4 (vkaf'kd ?kqyu'khy]  PbO2 v?kqfyr jg tkrk gS ), Fe (vo{ksfir),  Au (HNO3  dh vi;kZIr vkWDlhdj.k 

{kerk), Pt (HNO3 dh vi;kZIr vkWDlhdj.k {kerk).  

 

18. (i) Pb, (iv) Cu, (ix) SrCO3 (fail to dissolve). Remaining can dissolve Fe3O4, Fe, Mg, MgO, CoCO3, 

CuCO3.  

 (i) Pb, (iv) Cu, (ix) SrCO3 (?kqyrs ugh gS)  'ks"k Fe3O4, Fe, Mg, MgO, CoCO3, CuCO3  ?kqy ldrs gSA  

 

20. P4 + 10 SO2Cl2  4 PCl5 + 10 SO2  

 

21. SOCl2 + H2O 2HCl + SO2  Total 4 moles required (2 for HCl & 2 for SO2) 

 SO2Cl2 + 2H2O H2SO4 + 2HCl  Total 4 moles required (2 for HCl & 2 for H2SO4) 

 PCl3  + 3H2O H3PO3 + 3HCl  Total 5 moles required (3 for HCl & 2 for H3PO3) 

 PCl5 + 4H2O  H3PO4 + 5HCl  Total 8 moles required (5 for HCl & 3 for H3PO4) 

 NCl3 + 3H2O  NH3 + 3HOCl   Total 3 moles required for HOCl 
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gy- SOCl2 + H2O 2HCl + SO2  dqy 4 eksy vko';d (HCl ds fy, 2 o SO2  ds fy, 2) 

 SO2Cl2 + 2H2O  H2SO4 + 2HCl  dqy 4 eksy vko';d (HCl ds fy, 2 o H2SO4  ds fy, 2) 

 PCl3  + 3H2O H3PO3 + 3HCl  dqy 5 eksy vko';d (HCl ds fy, 3 o H3PO4  ds fy, 2) 

 PCl5 + 4H2O  H3PO4 + 5HCl  dqy 8 eksy vko';d (HCl ds fy, 5 o H3PO4  ds fy, 3 

 NCl3 + 3H2O  NH3 + 3HOCl   HOCl ds fy, vko';d dqy 3 eksy 

 

22. (i) Produces SO2 and HF   (ii) Produces H3PO3 and HCl 

 (iii) Neutral gas     (iv) Produces HNO3 and HCl 

 (v) No hydrolysis    (vi) Produces H2SeO4 + HF 

 (vii) Produces H3AsO3 + HCl   (viii) Produces H3PO4 + HCl 

 (ix) Produces H2SO3    (x) Produces H2SO4 and HCl 

 (xi) Produces H2SO3 and HCl   (xii) Produces H2CO3 (H2O + CO2) and HCl 

 (xiii) No hydrolysis 

gy- (i) SO2 o HF cukrk gS    (ii) H3PO3 o HCl cukrk gS 

 (iii) mnklhu xSl     (iv) HNO3  o HCl cukrk gSA  

 (v) ty vi?kVu ugha    (vi) H2SeO4 + HF cukrk gS  

 (vii) H3AsO3 + HCl cukrk gS   (viii) H3PO4 + HCl cukrk gS 

 (ix)  H2SO3 cukrk gS    (x) H2SO4 o HCl cukrk gS 

 (xi) H2SO3 o HCl cukrk gS   (xii) H2CO3 (H2O + CO2) o HCl cukrk gS 

 (xiii) ty vi?kVu ugha  

 

23. Cl2 + Na2S2O3 + H2O  2HCl + S + Na2SO4  

 

24. In Na2S4O6  2S atoms in +5 oxidation state & 2S atoms in 0 oxidation state.  

gy- Na2S4O6 esa 2S ijek.kq +5 vkWDlhdj.k voLFkk esa o 2S ijek.kq 0 vkWDlhdj.k voLFkk esa jgrs gSA  

 

25.     ;  NH2–NH2 N2  

 H2S S   ;  PbS PbSO4  

 

PART – III 
 

1. Down the group the size of atoms increases and so electronegativity decreases ; but electropositive 

character increases on account of  increase in size of atoms. Hence they form positive ions i.e. cation 

not M3–.  

gy- lewg esa uhps tkus ij] ijek.kq dk vkdkj c<+rk gSA blfy, fo|qr_.krk ?kV tkrh gS % ysfdu ijek.kq dk vkdkj 

c<+us ij oS|qr/kuk;u xq.k c<+ tkrs gSA bl  çdkj ls ;s /kuk;u cukrs gS u fd M3– vk;uA  
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2. Factual  

gy- rF;kRed  

 

3. All allotropes of sulphur which are less stable gradually changes to most stable allotropic form. 

  Monoclinic sulphur is soluble in CS2 but insoluble in water.  

gy- lYQj ds lHkh vij:i tks de LFkk;h gksrs gS /khjs&/khjs lokZf/kd LFkk;h vij:i esa ifjofrZr gks tkrs gSA  

  ,durk{k lYQj CS2  esa foys; gS ysfdu ty esa vfoys; gSA  

 

4. All acts as reducing agent and the increasing order of reducing character is NH3 < PH3 < AsH3 < BiH3 

on account  of decreasing M–H bond dissociation energies with increasing size of  central atoms. 

 NH3 is only a mild reducing agent. 

gy- lHkh vipk;d vfHkdeZd dh rjg dk;Z djrs gSa rFkk vipk;d vfHky{k.k dk c<+rk gqvk Øe NH3 < PH3 < AsH3 < 

BiH3 gksxkA D;ksafd dsfUnz; ijek.kq dk vkdkj c<+us ij M–H ca/k fo;kstu ÅtkZ ?kV tkrh gSaA NH3 dsoy nqcZy 

vipk;d inkFkZ gSA  

 

5. (A) NaNO2 + NH4Cl  NaCl + NH4NO2 ; NH4NO2
  N2 + 2H2O  

 (B)  H2O2  H2O + [O] ; NaNO2 +[O] NaNO3  

 (C) 2NH3 + 3CuO 3Cu + N2 + 3H2O  

 (D) 2KMn+7O4
– + 2NH3 2KOH + 2MnO2 + N2 + 2H2O  

 

6. Apart from NH3 other hydrides also form stable complexes.  

 NH3 ds vykok vU; gkbMªkbM Hkh LFkk;h ladqy cukrs gSA  

 

7. Ca3N2, Ca3P2, Na3As2, Mg3Bi2  

 

8. Red phosphorus is inert towards sodium hydroxide but white phosphorus reacts according to following 

reaction. P4 + 3NaOH + 3H2O  PH3 + 3NaH2PO2  

gy- yky QkWLQksjl lksfM;e gkbMªksDlkbM ds çfr vfØ; gS ysfdu lQsn QkWLQksjl fuEu vfHkfØ;k ds vuqlkj fØ;k 

djrk gSa 

 P4 + 3NaOH + 3H2O  PH3 + 3NaH2PO2  

 

9. AgNO3 
  Ag + NO2 + ½O2 ; 2BaO2 

800ºC  2BaO + O2. 

 Pb(NO3)2 
PbO + 2NO2 + 1/2O2 ;   CaCO3 

CaO + CO2  

 

10. (A) 2KMnO4 K2MnO4 + MnO2 + O2  

 (B) He is insoluble in blood at higher pressure. 

 (C) O2 has two unpaired electrons in antibonding  molecular orbitals. 
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gy- (A) 2KMnO4  K2MnO4 + MnO2 + O2  

 (B) He mPp rki ij jDr esa v?kqyu'khy gksrk gSA 

 (C) vkWDlhtu esa vukcaf/kr vkf.od d{kdksa esa nks v;qfXer bysDVªkWu gksrs gSaA  

 

11. Factual rF;kRed  

 

12. Factual rF;kRed  

 

13. (B) Group 16 elements form oxides of type EO2 and EO3. 

 (D) SO2 works both as oxidising and reducing agent. 

 (B) lewg 16  ds rRo EO2 rFkk EO3 izdkj ds vkWDlkbM cukrs gSA  

 (D) SO2] vkWDlhdkjh rFkk vipk;d nksuks dh rjg dk;Z djrk gSA  

 

14. Cu, Ag and Zn ions dissolve in excess of aq. NH3 to form complex. 

 Cu, Ag o Zn vk;u nzo  NH3 ds vkf/kD; esa ?kqydj ladqy cukrk gSA  

 

15. (A) In PH3 the lone pair of electrons is present in spherical non directional more concentrated s-orbital 

where as lone pair of electrons is present in directional sp3 hybrid orbital. As a result, the ease of 

donation of lone pair of electron is more in NH3 as compare to PH3.  

 (B) It is incorrect statement.  

 (C) 3CuSO4 + 2PH3  Cu3P2 (black ppt) + H2SO4  

 (D)  PH3 + O2 Dense white fumes of P4O10. H3PO4 is negligibly formed. 

gy- (A) PH3 esa ,dkdh bysDVªkWu ;qXe xksykdkj vfn'kkRed vR;f/kd lkafnzr s-d{kd esa mifLFkr gksrs gSa tcfd NH3 esa 

,dkdh bysDVªkWu ;qXe fn'kkRed sp3 ladfjr d{kd esa mifLFkr gksrs gSaaA ftlds ifj.kkeLo:i PH3 dh rqyuk esa NH3 

ls ,dkdh bysDVªkWu ;qXe dk nku ljy gksrk gSaA  

 (B) ;g xyr dFku gSaA  

 (C) 3CuSO4 + 2PH3 Cu3P2 (dkyk vo{ksi) + H2SO4  

 (D) PH3 + O2 P4O10 dk ?kuk lQsn /kzqeA H3PO4 ux.; curh gSA  

 

16. 

 
H2S S 

(o) 

se in oxidation number 

Oxidation of S 
–2 

–2 
 

 All the above are example of reducing nature of H2S. 
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gy-  

 
H2S S 

(o) 

vkWDlhdj.k la[;k es a gksrh gS 

S 
–2 

–2 

dk vkWDlhdj.k 

 

 mijksDr lHkh H2S dh vipk;d izd`fr ds mnkgj.k gSA 

 

17. FeS + dil.HCl or H2SO4  H2S 

 FeS + ruq HCl or H2SO4  H2S 

 

18. NH4NO3
N2O + 2H2O  

 N2O is a colourless neutral gas. It produces laughter so it is called as laughing gas. 

 Note : Picrin (CCl3NO2) is tear gas.  

gy- NH4NO3
N2O + 2H2O  

 N2O ,d jaxghu mnklhu xSl gSA ;g g¡lkus okyh ço`fr j[krh gSa] blfy, bls g¡lkus okyh xSl Hkh dgrs gSaA  

 fVIi.kh : fifØu (CCl3NO2) dks vJq xSl ¼tear gas½ dgrs gSA  

 

20. SO2 acts as reducing agent only in presence of strong oxidising agent. 

gy % çcy vkWDlhdkjd dh mifLFkfr esa dsoy SO2 vipk;d dh rjg dk;Z djrk gSA  

 

21. A  P4O6  ; B  H3PO3 ; C  H3PO4  ; D  PH3  

 

22. (A) 4NH3 + 5O2 
Pt/Rh

5 atm 850ºC,
  4NO(g) + 6H2O(g); principal reaction of Ostwald's method of HNO3 

manufacturing. 

 (B) HNO2 is weak oxidising agent and oxidises Fe2+ to Fe3+ and I- to I2 and it self reduced to N2O or NO. 

In contrary HNO2 is oxidised by KMnO4 and Cl2 forming NO3
–. 

 (C) 2NO2 + O3  N2O5 + O2 

 

gy- (A) 4NH3 + 5O2 
Pt/Rh

5 atm 850ºC,
  4NO(g) + 6H2O(g); ;g HNO3 fuekZ.k dh vksLVokYM fof/k dh eq[; vfHkfØ;k gSaA  

 (B) HNO2 ,d nqcZy vkWDlhdkjd inkFkZ gSa tks Fe2+ dks Fe3+ esa rFkk I- dks I2 esa vkWDlhdr̀ dj nsrk gS ,oe~ Lo;a 

N2O ;k NO esa vipf;r gks tkrk gSA nwljh vksj HNO2, KMnO4 rFkk Cl2 }kjk vkDlhd`r gksdj NO3
– cukrk gSaA 

 (C) 2NO2 + O3 N2O5 + O2  

 

23. (A) Sb + 5HNO3  H3SbO4 + 5NO2 + H2O (B) Mn + 2HNO3  Mn(NO3)2 + H2  

 (C) 3HNO2 HNO3 + 2NO + H2O  (D) 4HNO3 + P4O10
250 K 2N2O5 + 4HPO3 
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24. Sulphuric acid has very high affinity towards water and that is why it is used as dehydrating agent. 

Concentrated H2SO4 + concentrated HNO3 acts as a sulphonating agent for the sulphonation of various 

aromatic compounds. 

 It acts as oxidising agent and oxidises HBr to Br2 and HI to I2.  

gy- lYQ;wfjd vEy] ty ds çfr cgqr vf/kd ca/kqrk j[krk gSa ftlds ifj.kkeLo:i bldk mi;ksx futZyhdkjd ds :i 

esa djrs gSaA lkanz HNO3 dk mi;ksx fofHkUu ,sjksesfVd ;kSfxdksa ds lYQksuhdj.k ds fy, lYQksuhdkjd ds :i esa djrs 

gSaA ;g vkWDlhdkjd inkFkZ dh rjg dk;Z djrk gSa rFkk HBr dks Br2 esa ,oe~ HI dks I2 esa vkWDlhd`r dj nsrk gSaA  

 

25.  

 

26. Fact. rF;   

 

27. SO2 + PCl5  SOCl2 + POCl3  

 No change in oxidation number of any element. So, not a redox reaction.  

 SOCl2 is thionylchloride; SO2Cl2 is sulphuryl chloride.  

POCl3 + H2O  H3PO4 + HCl 

 

SOCl2 + H2O   H2SO3 + HCl 

strongly acidic solutions







     

   SO2

 Both the products have sp3 hybridisation of central atom. 

gy- SO2 + PCl5   SOCl2 + POCl3 

 fdlh Hkh rRo ds vkWDlhdj.k vad esa dksbZ ifjorZu ugha gksrk gSA vr% ;g jsMkWDl vfHkfØ;k ugha gSA  

 SOCl2 Fkk;ksfuyDyksjkbM gSA SO2Cl2 lY¶;wfjd DyksjkbM gSA  

 POCl3 + H2O   H3PO4 + HCl     

 

SOCl2 + H2O   H2SO3 + HCl 





izcyre :i  l s vEyh; foy;u      

   SO2

 nksuks mRikn ds dsfUnz; ijek.kq dk ladj.k sp3 gSA  

 

28. SCl2 
NaH

  H2S  4CuSO
CuS  black precipitate 

 PCl3 
NaH

PH3  4CuSO
Cu3P2  dkyk vo{ksi  
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29. (A) In alkaline solution, its reducing character is more than in acidic medium.  

      ({kkjh; foy;u esa] blds vipk;d xq.k vEyh; ek/;e dh vis{kk vf/kd gksrs gSaA) 

  H2O2 O2 + 2H+ + 2e– ; 2OH– + H2O2 O2 + 2H2O + 2e– 

 (B) Correct statements. (lgh dFku gSaA) 

 (C) Due to H- bonding it forms a hydrate H2O2.H2O (melting point 221 K). 

      (H-ca/k ds dkj.k ;g ty;ksftr H2O2.H2O cukrk gS (ftldk xyukad fcUnq 221 K gksrk gSA)) 

 (D) K2MnO4 + O3 + H2O  KMnO4 + 2KOH + O2 

 

30. (A) It removes the chlorine from the surface of fibres (while dyeing) according to following reaction. 

  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl 

 Therefore, it is known as antichlor. 

 (B) I3– + S2O3
2–  3I– + S4O6

2–  

 This reaction finds application in the iodometric and iodimetric methods of titrimetric analysis. 

 (C) S2O3
2– + H+  S (white) + SO2 + H2O (disproportionation reaction). 

 (D) 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (soluble complex) or [Ag(S2O3)3]5–

 

 This reaction is utilized in photography where hypo is used as fixer. 

gy- (A) ;g fuEufyf[kr vfHkfØ;k ds vuqlkj js'kksa dh lrg ¼jatd çØe ds nkSjku½ ls Dyksjhu dks gVk nsrk gSaA  

  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl 

 blfy,] bls ,DVhDyksj dgrs gSaA  

 (B) I3– + S2O3
2–  3I– + S4O6

2–  

 bl vfHkfØ;k dk vuqç;ksx vuqekiuh; fo'ys"k.k dh vk;ksMksesfVªd ,oe~ vk;ksfMesfVªd fof/k esa fd;k tkrk gSaA  

 (C) S2O3
2– + H+  S ('osr) + SO2 + H2O (fo"kekuqikrhdj.k vfHkfØ;k). 

 (D) 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (foys;h ladqy) ;k [Ag(S2O3)3]5–

 

 bl vfHkfØ;k dk mi;ksx QksVksxzkQh esa fd;k tkrk gSa ftlesa gkbiks dk ç;ksx ^^fQDlj (fixer)'' ds :i esa fd;k tkrk 

gSaA 

 

31. (D) 2O (air )

Auto oxidation
 2O ( )


ok; q

Lor% vkWDlhdj.k
+ H2O2   

  2-ethyl anthraquinol 2-,fFky ,uFkzkD;wfoukWy  

 

32. NH3 + H2O  NH4
+ + OH–   

 NH4
+ + OH–  NH3.H2O 
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PART – IV 

1. H2O + 2NO2  HNO3 + HNO2   

 

2. (A) N2O3 + 2KOH  2KNO2 + H2O 

 (B) H2O + 2NO2  HNO2 (reducing agent) + HNO3 (oxidising agent) 

 (C) Neutral to litmus as neutral oxide 

 (D) In the liquid state, N2O4 tends to ionise 

   N2O4  NO+ + NO3
–   

gy- (A) N2O3  + 2KOH  2KNO2 + H2O 

 (B) H2O + 2NO2  HNO2 (vipk;d) + HNO3 (vkWDlhdkjd) 

 (C) mnklhu vkWDlkbM ds leku fyVel ds izfr mnklhu 

 (D) nzo voLFkk esa] N2O4 vk;fur gks tkrk gSA  

   N2O4  NO+ + NO3
–  

 

3. A = PH4I ; B = PH3 ; C = HI ; D = PI3  

 

5. (A) is PH4I. The given changes are :  

(i)  PH4I (A)   HI (C) + PH3 (B) 

(ii)  PH4I (A) + H2O  PH3 (B)  + H3O+ + I–   

(iii)  PH3 (B) + I2  PI3 (D) + HI   

(iv)  PI3 (D) + H2O  H3PO3 + HI   

(v) HI + AgNO3  AgI  + HNO3  

(vi) 4PH3 (B) + 8O2  P4O10 (C) (dense white fumes) + 6H2O  

gy- (A), PH4I gSA fn;s x;s ifjorZu gS %  

(i)  PH4I (A)   HI (C) + PH3 (B) 

(ii)  PH4I (A) + H2O  PH3 (B)  + H3O+ + I–   

(iii)  PH3 (B) + I2  PI3 (D) + HI   

(iv)  PI3 (D) + H2O  H3PO3 + HI   

(v) HI + AgNO3  AgI  + HNO3  

(vi) 4PH3 (B) + 8O2  P4O10 (C) (lQsn ?kuk /kzqe) + 6H2O  

 

6. (A) It is true because of effective p-d overlaping owing to small size of sulphur as compared to  

phosphorus and silicon. 

 (B) They have +V and +III oxidation state. 
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 (C) HNO3 oxidises sulphur to H2SO4 (+VI) but only oxidises selenium to H2SeO3 (+IV). The higher 

oxidation states become less stable on descending the group. 

 (D) In M – O electronegativity difference is large while in X – O, it is comparatively smaller (< 1.4). 

  M = metal and X = non-metal  

gy- (A) ;g dFku lgh gSa D;ksafd QkWLQksjl o flfydkWu dh rqyuk esa lYQj ds NksVs vkdkj ds dkj.k çHkkoh  p-d 

vfrO;kiu gksrk gSaA 

 (B)  ;s +V rFkk +III vkWDlhdj.k voLFkk j[krs gSA 

 (C) HNO3 lYQj dks H2SO4 (+VI) esa vkWDlhd`r djrk gS] ysfdu lsfyfu;e dks H2SeO3 (+IV) esa vkWDlhd`r djrk 

gSA  

lewg esa uhps tkus ij mPp vkWDlhdj.k voLFkk dk LFkkf;Ro de gks tkrk gSA 

 (D) M – O esa fo|qr_.krk vUrj vf/kd gksrk gS] tcfd X – O esa ;g rqyukRed :i ls de gksrk gSA (< 1.4). 

  M = /kkrq rFkk X = v/kkrq  

 

7. (A) As bond (H–E) dissociation enthalpy decreases down the group, the acidic character increases from 

H2O to H2Te. 

 (B) Order of thermal stability is H2O > H2S > H2Se > H2Te . 

 (C) H2O does not have reducing property and this character increases from H2S to H2Te.  

 (D) Water has highest boiling point because of H-bonding and thus the correct order is H2S < H2Se < 

H2Te < H2O. 

gy- (A) lewg esa uhps tkus ij tSls&tSls ca/k (H–E) fo;kstu ,UFkSYih ?kVrh gS] H2O ls H2Te rd vEyh; vfHky{k.k c<+rs 

gSaA 

 (B) rkih; LFkkf;Ro dk Øe H2O > H2S > H2Se > H2Te  gSA 

 (C) H2O vipk;d xq.k ugha j[krk gS rFkk ;g xq.k H2S ls H2Te rd c<+rs gSaA   

 (D) H-ca/k ds dkj.k ty dk DoFkukad vR;f/kd gksrk gS rFkk lgh Øe H2S < H2Se < H2Te < H2O gSA 

 

8. HF has high bond dissociation energy; so removal of H becomes difficult.     

gy- HF dh ca/k fo;kstu ÅtkZ cgqr vf/kd gksrh gS] blfy, blesa H ijek.kq dks fudkyuk cgqr dfBu gksrk gSaA 

 

9. It is not polar and carbon does not have empty d-orbital. There is also least difference in 

electronegativity. 

gy- ;g v/kqzoh; gksrk gS rFkk dkcZu ds ikl dksbZ fjDr d-d{kd ugha gksrs gS ,oe~ CH4 esa C o H ds e/; fo|qr_.krk esa 

vUrj cgqr de çkIr gksrk gSA  
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10. Because its conjugate acid, H2O is weakest acid. 

gy- D;ksafd bldk la;qXeh vEy] H2O vfrnqcZy vEy gSA 

 

 (11 to 13) 

 Explanations :  

 3Cu + 8HNO3 (dil.)   3Cu (NO3)2 + 
(Colourless gas, Neutral)

2NO  + 4H2O  

 3Cu + 4HNO3 (conc.)   Cu (NO3)2 + 
2

(Brown gas, Acidic)

2NO  + 2H2O  

 4Zn + 10HNO3 (dil.)   4Zn (NO3)2 + 
2

(Colourless gas, Neutral)

N O  + 5H2O  

 Zn + 4HNO3 (conc.)   Zn (NO3)2 + 
2

(Brown gas, Acidic)

NO  + 2H2O  

 

EXERCISE # 3 

 

PART – I  
 

1. It reacts with conc. H2SO4, P4O10 and anhydrous CaCl2 but not with CaO. 

 ;g lkUnz H2SO4, P4O10 rFkk futZyh; CaCl2 ls fØ;k djrk gS] ysfdu CaO ds lkFk ughA  

 2NH3 + H2SO4  (NH4)2SO4 

 P4O10 + 12NH3  4(NH4)3PO4 + 6H2O. 

 CaCl2 + 8NH3 CaCl2.8NH3. 

 CaO + H2O Ca(OH)2 . 

 

2.  In the form of elemental nitrogen it exists as a diatomic molecule (N2). This is due to the fact that 

nitrogen can form p-p multiple bond (NN) because of small size of nitrogen atom. Heavier elements 

of this group do not able to form p-p bonds as their atomic orbitals are so large and diffuse that they 

cannot have effective overlapping. Further P – P single bond is stronger than N – N single bond. Hence 

phosphorus as tendency to under go catenation.  

  N  N (N2)  (P4) 

gy.  rRo ds :i esa ukbVªkstu f}ijekf.od v.kq (N2) ds :i esa vfLrRo j[krk gSA bldk dkj.k ;g gS fd ukbVªkstu ds 

ijek.kq dk vkdkj NksVk gksrk gSA vr% buesa izHkkoh p-p vfrO;kiu ds dkj.k cgq cU/k (NN) lEHko gSA blh lewg 

ds Hkkjh rRo p-p cU/k ugha cukrs gSa D;ksafd buds d{kd cgqr cM+s rFkk QSyko fy, gq, gksrs gSa] blfy, buesa izHkkoh 

vfrO;kiu lEHko ugha gSA P – P ,dy ca/k] N – N ,dy ca/k ls izcy gksrs gS vr% QksLQksjl dh J`a[kyu dh izo`fÙk 

gksrh gSA  
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  N  N (N2)  (P4) 

 

3. It sequesters Ca2+ and Mg2+ (present in hard water) and forms soluble complex with Ca2+ and Mg2+ 

which do not precipitate with CO3
2– and soap. 

gy- ;g Ca2+ vkSj Mg2+ ¼dBksj ty esa mifLFkr½ dks i`Fkd~ djrk gS] Ca2+ vkSj Mg2+ ds foys;'khy ladqy cukdj tks 

CO3
2– vkSj lkcqu ds lkFk vo{ksfir ugha gksrs gSaA 

 

4. In H3PO3, there are two OH– groups i.e. there are two ionisable protons. So it is diabasic in nature. The 

hydrogen which is directly attached to phosphorus atom is called as reducing hydrogen.  As H3PO3 

contains one P–H bond it acts as a reducing agent. 

gy-  H3PO3 esa nks OH– lewg gS vFkkZr blesa nks vk;uhd`r izksVksu gS] blfy, ;g izd`fr esa f}{kkjh; gksrk gSA og 

gkbMªkstu tks QkWLQksjl ls lh/ks tqM+k gksrk gS vipk;d gkbMªkstu dgykrh gSA pw¡fd  H3PO3 esa ,d P–H ca/k gS 

vr% ;g vipk;d dh rjg dk;Z djrk gSA 
 

5. (NH4)2Cr2O7  N2 + Cr2O3 + 4H2O. 

 N2 gas is also given by NH4NO2. (N2 xSl NH4NO2 }kjk Hkh nh tkrh gSA) 

 NH4NO2 N2 + 2H2O. 

 NH4NO3 N2O + 2H2O. 
 

6. NO + NO2
30ºCN2O3() pale blue 

gy- NO + NO2
30ºCN2O3() gYdk uhyk 

 

7. Black phosphours has layered structure like graphite and has highest ignition temperature (> 673 K). 

    

gy- dkyk QkWLQksjl xzsQkbV ds leku ijrh; lajpuk j[krk gS rFkk vf/kdre Toyu rki (> 673 K) j[krk gSA 
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8. (a)  6CaO + P4O10   2Ca3(PO4)2  

   6×[40+16] [31×4+16×10]  Calcium phosphate 

   = 336   = 284 

  According to above reaction, 

  284 g of P4O10 are completely reacted with 336 g of CaO. 

  852 g of P4O10 will react with 
336 852

284


g of CaO 

  Hence, required weight of CaO =
336 852

284


= 1008 g. 

 (b) Structure of P4O10. 

    

gy- (a)  6CaO + P4O10   2Ca3(PO4)2  

   6×[40+16] [31×4+16×10]  dsfY'k;e QkLQsV  

   = 336   = 284 

  mijksDr vfHkfØ;k ds vuqlkj] 

  P4O10  dk 284 g, CaO ds 336 g ds lkFk iw.kZ:i ls vfHkfØ;k djrk gSA 

  P4O10 dk 852 g, CaO ds 
336 852

284


 g ds lkFk vfHkfØ;k djsxk  

  vr% CaO dk vko';d Hkkj =
336 852

284


= 1008 g. 

 (b) P4O10  dh lajpuk  
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9. Because of following two reasons, the nitrates are less abundant in earth crust.  

 (i) Nitrates have greater solubility in water. 

 (ii) Nitrates are prone to microbial action. 

gy- fuEu nks dkj.kksa ds dkj.k ukbVsªV~l HkwiiZVh ls de ek=kk esa izkIr gksrs gSA 

 (i) ukbVsªV~l dh ty esa foys;rk vf/kd gkssrh gSA 

 (ii) ukbVªsV dk jksxk.kq (microbial) tho }kjk vip;u gks tkrk gSA 

 

10. NH3 is better electron donor as the lone pair of electrons are present in diffued and more directional sp3 

hybridised orbital. In PH3 the lone pair of electrons is supposed to be present in more concentrated s-

orbital which is closer to the nucleus. As a result the donation of electron pair is some what difficult.  

gy- vf/kd fn'kkRed rFkk folfjr sp3 ladfjr d{kd esa ,dkdh bysDVªkWu ;qXe gksus ds dkj.k NH3 vPNk bysDVªkWu nkrk 

gksrk gSA PH3 esa ,dkdh bysDVªkWu ;qXe vR;f/kd ladqfpr s-d{kd esa mifLFkr gksrk gS tks fd ukfHkd ds vR;f/kd 

fudV gksrk gS ftlds ifj.kkeLo:i bysDVªkWu ;qXe dk nku dfBu gksrk gSA 

 

11. It is disproportionation reaction,  

  
0

4P  + 3NaOH + 3H2O  3NaH2

5

P


O2
 + 

3

P


H3
 

gy- ;g fo"kekuqikrh vfHkfØ;k (disporportionation reaction) gS] 

  
0

4P  + 3NaOH + 3H2O  3NaH2

5

P


O2
 + 

3

P


H3 

 

12. P4 + 3O2 2In presence of N
  P4O6. Here nitrogen acts as diluent. 

 Note : In dry O2 following reactions may take place. 

   P4 + 3O2  P4O6. 

   P4O6 + 2O2  P4O10. 

 In moist O2 the P4O6 gets hydrolysed forming H3PO3. 

   P4O6 + 6H2O  4H3PO3. 

 In presence of NaOH. 

   P4 + 3OH– + 3H2O  PH3 + 3H2PO2
– 

gy- P4 + 3O2 2N


dh mifLFkfr esa
 P4O6. ;gk¡ ukbVªkstu ruqdkjd (diluent) ds :i esa dk;Z djrk gSaA  

 fVIi.kh :  ‘'kq"d vkWDlhtu dh mifLFkfr esa fuEu vfHkfØ;k,sa gks ldrh gSaA  

   P4 + 3O2  P4O6. 

   P4O6 + 2O2  P4O10. 

 vknzZ O2 dh mifLFkfr esa P4O6 vi?kfVr gksdj  H3PO3 cukrk gSaA 

   P4O6 + 6H2O  4H3PO3. 
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 NaOH dh mifLFkfr esa] 

   P4 + 3OH– + 3H2O  PH3 + 3H2PO2
– 

 

13. (A) 3Cu + 8HNO3 (dilute)  2NO + Cu(NO3)2 + 4H2O  

 (B) Cu + 4HNO3 (concentrated)  2NO2 + Cu(NO3)2 + 2H2O 

 (C) 4Zn + 10HNO3 (dilute)  4Zn(NO3)2 + N2O  + 5H2O 

 (D) Zn + 4HNO3 (concentrated)  Zn(NO3)2 + 2NO2 + 2H2O  

gy %  (A) 3Cu + 8HNO3 (ruq)  2NO + Cu(NO3)2 + 4H2O  

 (B) Cu + 4HNO3 (lkUnz)  2NO2 + Cu(NO3)2 + 2H2O 

 (C) 4Zn + 10HNO3 (ruq)  4Zn(NO3)2 + N2O  + 5H2O 

 (D) Zn + 4HNO3 (lkUnz)  Zn(NO3)2 + 2NO2 + 2H2O 

 

14. Ba (N3)2(s) 
  Ba (s) + 3N2(g) 

 

15. PCl5 produces POCl3 on reaction with these compounds 

 (PCl5 fuEu ;kSfxdksa ds lkFk vfHkd`r gksdj POCl3 nsrk gSA) 

 PCl5  + SO2  POCl3 + SOCl2   (Source : J.D. Lee) 

 PCl5  + H2O  POCl3 + 2HCl    (Source :NCERT) 

 PCl5  + H2SO4  SO2Cl2 + 2POCl3 + 2HCl  (Source : J.D. Lee) 

 6PCl5  + P4O10  10POCl3    (Source : J.D. Lee). 

 

16. Compound  Oxidation state of Nitrogen 

 ;kSfxd   ukbVªkstu dk vkWDlhdj.k voLFkk 

 HNO3    = + 5  

 NO    = +2 

 NH4Cl    = –3 

 N2    = 0 

 So, correct order will be HNO3, NO, N2, NH4Cl 

 vr% lgh Øe HNO3, NO, N2, NH4Cl gksxkA 

 

17. 

O

OO

1.28 A
0

      All electrons are paired so diamagnetic (lHkh bysDVªkWu ;qfXer gS vr% izfrpqEcdh; gS)   

 3O2   2O3   H = + 142 KJ/mol.  
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18. HNO3 decomposes by giving NO2, O2, H2O 

 4HNO3  2H2O + 2NO2 + 3O2  

 So, Ans is (B). 

gy- HNO3 fo?kfVr gksdj NO2, O2, H2O nsrk gSA  

 4HNO3  2H2O + 2NO2 + 3O2   

 vr% mÙkj (B) gSA  

 

19.* Na + NH3(excess)  dilute solution of sodium in liquid NH3  

    (which is paramagnetic)   

 K + O2(excess)  KO2 (
–

2O  is paramagnetic) 

 Cu + dilute HNO3  Cu(NO3)2 + NO (NO is paramagnetic) 

 O2 + 2-ethylanthraquinol  2-ethylanthraquinone + H2O2 (Diamagnetic)  

 Hence Answer is (A), (B), (C) 

 

gy- Na + NH3(vkf/kD;)  nzOk NH3 esa lksfM;e dk ruq foy;u 

    (tks vuqpqEcdh; gS)   

 K + O2(vkf/kD;)  KO2 (
–

2O  vuqpqEcdh; gS) 

 Cu + ruq HNO3  Cu(NO3)2 + NO (NO vuqpqEcdh; gS) 

 O2 + 2-,fFky,UFkzkD;wukWy  2-,fFky,UFkzkD;wukWy+ H2O2 (izfrpqEcdh;)  

 vr% mRrj (A), (B), (C) gSA  

 

20. P4 + 8SOCl2 4PCl3 + 4SO2 + S2Cl2       (NCERT Reaction)  (NCERT vfHkfØ;k) 

 

21.* (A) NH4NO3(decompose below 300°C to produce N2O & H2O, but to produce N2, it should be heated 

above 300°C). 

(B) (NH4)2Cr2O7 


N2 + Cr2O3 + H2O  

(C) Ba(N3)2 


Ba + N2  

 (D) Mg3N2 (an ionic compound; will not decompose below 300°C) 

gy- (A) NH4NO3(300°C ls de rki ij fo?kfVr gksdj N2O rFkk H2O mRikfnr djrk gS ysfdu N2 mRifknr djus ds 

fy, bls 300°C ls vf/kd rki ij xeZ fd;k tkuk pkfg,) 

(B) (NH4)2Cr2O7 


N2 + Cr2O3 + H2O 

(C) Ba(N3)2 


Ba + N2 

 (D) Mg3N2 (,d vk;fud ;kSfxd] 300°C ls de rki ij fo?kfVr ugha gksxkA) 
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22.*  Bi2O5 is more basic than N2O5   

  NF3 is more covalent than BiF3  

  NH3 boiling point is higher than PH3  

  P–P single bond is stronger than N–N single bond.  

gy-  Bi2O5, N2O5  ls izcy {kkjh; gSA 

  NF3, BiF3 ls vf/kd lgla;ksth gSA  

  NH3, PH3 ls vf/kd DoFkukad j[krk gSA 

  P–P ,dy ca/k N–N ,dy ca/k ls izcy gSA 

 

23. It is peroxodisulphuric acid, the Marshall’s acid and contains one –O–O– linkage as given in structure 

  
OO
||||

OH—S—O—O—S—HO
||||
OO

 

                 (H2S2O8) 

gy- ;g ijvkWDlhvEy ;k ekW'kZy vEy gS] vkSj ftlesa ,d –O–O– Ja`[kyk ik;h tkrh gS tSlk lajpuk esa fn;k x;k gSA 

  
OO
||||

OH—S—O—O—S—HO
||||
OO

 

                 (H2S2O8) 

 

24. Mn in KMnO4 is in highest oxidation state can not be oxidised. I–, MnO4
2– and Fe2+ can be oxidised to I2, 

MnO4
– and Fe3+ respectively by O3. 

gy- KMnO4 esa Mn mPpre vkWDlhdj.k voLFkk esa gS] vr% vkWDlhd`r ugh gks ldrk gSA I–, MnO4
2– o Fe2+, O3 }kjk 

Øe'k% I2, MnO4
–  o Fe3+ esa vkDlhd`r gks ldrs gSA 

 

25. PbO2 + 4HNO3  Pb(NO3)2 + 2NO2 + 2H2O + O2 . 

 

26. Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8 HCl 

 It destroys the chlorine present in fibres during dyeing. That is why the Na2S2O3 is called as antichlor. 

gy  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8 HCl 

 ;g jtad fof/k ds nkSjku js'kks esa mifLFkr Dyksjhu dks u"V dj nsrk gS ;gh dkj.k gS fd Na2S2O3 dks ,aVhDyksj dgk 

tkrk gSA 
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27. KlO4 + H2O2  KlO3 + H2O + O2 

 H2O2 acts as a reductant (H2O2 vipk;d dh rjg dk;Z djrk gSA) 

 2NH2OH + H2O2 N2 + 4H2O 

 H2O2 acts as an oxidant. (H2O2 vkWDlhdkjd dh rjg dk;Z djrk gSA) 

 

28.* 4HNO3 +  P4O10  2N2O5 +  4HPO3 

 So, nitrogen containing compound is N2O5 

 (A) P4 + 20HNO3  4H3PO4 + 20NO2 + 4H2O 

 N2O5 can't be prepared by reaction of P4 & HNO3. 

 (B) N2O5 is diamagnetic.  

 (C) Structure of N2O5 is: 

 
 

N 

O O 

O 

O 
N 

O 

 

 (It does not contain N–N bond)    

 (D) N2O5 + Na  NaNO3 + NO2 

gy- 4HNO3 +  P4O10  2N2O5 +  4HPO3 

 blfy, ukbVªkstu ;qDr ;kSfxd N2O5 gS 

 (A) P4 + 20HNO3  4H3PO4 + 20NO2 + 4H2O 

 N2O5 dks P4 & HNO3 dh vfHkfØ;k }kjk ugh cuk;k tk ldrkA  

 (B) N2O5 izfrpqEcdh; gSA  

 (C) N2O5 dh lajpuk gS&   

 
 

N 

O O 

O 

O 
N 

O 

 

 blesa N–N cU/k vuqifLFkr gSA  

 (D) N2O5 + Na  NaNO3 + NO2 

 

(29 & 30) 

 KClO3 
2

2
MnO (W)

KCl O


    

 
)X(
104

)excess(
2

)white(
4 OPOP      

 4 10 3 2 5 3
(Y) (Z)

P O HNO N O HPO    
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PART – II 

4. Fluorine is the most electronegative element in periodic table hence it shows –1 oxidation state in all its 

compounds. 

 Dyksjhu mPpre fo|qr_.kh; rRo gS vr% ;g lHkh ;kSfxdksa esa –1 vkWDlhdj.k voLFkk n'kkZrk gSA  

 

5. Fact   

 

7. PbS is reducing agent because it getting oxidise in to PbSO4. H2O2 is oxidizing agent reduce in to H2O 

PbS vip;udkjh vfHkdeZd gS] D;ksafd ;g vkWDlhd`r gksdj PbSO4 esa ifjofrZr gks tkrk gS H2O2 vkWDlhdkjh 

vfHkdeZd gS vkSj ;s H2O esa vipf;r gks tkrk gSA  

 

8. (1) (NH4)2Cr2O7  N2 + 4H2O + Cr2O3  

  1g nN2 = 
1

252
mol N2 

 (2) 2NH4NO3 2N2 + 4H2O + O2  

                  1g   nN2 = 
1

80
  

 (3) Ba(N3)2 Ba(s) + 3N2  

        1g    nN2 = 
1 1

3
221 73.66

    

 (4) 2NH3 N2 + 3H2  

     1g       nN2 = 
1 1

mol
17 2 34




 

 

9. H3PO2  

 

 
O 

P 

HO H 
H 

  (Two P–H bond) (nks P–H cU/k)   

 

10. H2O2 is Oxidizing agent as well as reducing agent in both acidic & basic medium. Although its oxidizing 

or reducing power may vary according to the medium. 

 H2O2 vEyh; rFkk {kkjh; nksuksa ek/;e esa vkWDlhdkjd rFkk vipk;d nksuksa ds leku O;ogkj djrk gSA ;|fi ek/;e 

ds vuqlkj vkWDlhdkjd vipk;d {kerk esa ifjorZu gksrk gSA  

 

11. I2 + 10HNO3  2HIO3 + 10NO2 + 4H2O 

 Y is HIO3 and have +5 oxidation state of iodine.   

 Y, HIO3 gSA blesa vk;ksMhu dh vkDlhdj.k voLFkk +5 gSA 
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