p-block elements (N & O Family) -~ ﬂ_

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

EXERCISE # 1

PART —|

B-2. Nitrogen exhibits oxidation states in the range -3 to +5.
ASEIST | ATRNBROT Ta=el —3 | +5 B IWRRT § Y13 S 2 |

E-2. P4O10 acts as a strong dehydrating agent.
P4010 T% dd fASielldR® &) TRE B Rl § |

F-3. S + 2H>S0O4 —— 3S02 + 2H20

G-3.  H20 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.

BA:  H20 ®1 JaATP BISgIod 98 & HRU Id BIdl 8, olfbd GHE ¥ A S TR IfUUR I8+ & HI—1

Faois ft gl B (Rifd avsR are 9 BT URATT dedl 1) T2 39 YR Ao TRIR & ESeISs!

H H2S BT FUH G HH Il ¢ |

H-1. NaHSOs + I2 + H2O —— NaHSO4 + HI

I2 + Na2S203 —— Nal + Na2S40s
PART — I

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.

el PHTAT BIEPRA SHIAHIT ©Y T BRI &I Jaiftd Wl Jawe g Hifd I8 BIEhRA P Sadd
TgId AT © | 3Tk, I8 Fa¥ A fharehd 5 |

A-2. NH4CI gives NHs, NH4NOs gives N20 and AgNOs gives NOa.
(NH4CI, NHs <1 8, NHaNOs, N20 <aT & iR AgNOs, NO2 <dT 2 1)
(A) NH4Cl —2— NHz + HCI
(B) NHaNO3 —2— N20 + 2H20
(C) AgNO3 —2— Ag + NO2 + 1/202
(D) NH4aNO2 —2—5 N2 + 2H.0
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p-block elements (N & O Family) -

A-3.

B-1.

B-2.

B-8.

B-9.

B-10.

I\

/\ g

White phosphorus is obtained by heating a mixture of phosphorite mineral, Cas(PQOa4)2 with sand and

coke in an electric furnace in inert atmosphere.

2Cas3(POa)2 (from bone-ash) + 10C + 6SiO2 —*— 6CaSiOs + 10CO + Pa(s)
BIEBRISE WMl & TP A0 Cas(POas)2 I XA T HId & |1 faid # Ua fagd wedl § T &=+ W

390 BIEPIRY UT Bl 2 |

2Cas(POu); (3Re—T™ W) + 10C + 6Si02 —2—> 6CaSiOs + 10CO + Pa(s)

0.S.0of SinS0z2=+4
0.S.0of Sin S2042 =+ 3
0.S.0of Sin S2062 =+ 5

(None of these contains peroxide linkage).

The correct order of increasing O.S. is ;

SOz H S BT FTRITBRUT 3[aRAT = + 4
S04 H S P IFTRIBIOT 3T = + 3
S$,06> H S P TR fARAT = + 5

EFH ¥ s I weifrarss foidsl T8l @l &)
g §Y SIAATHRYT STARAT BT FEl A & ;

Stability (Mono clinic < Rhombic)

S2042~ < SO3% < S062~

S204%~ < SO3% < S06%

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

structure.

R (YHIaed < fPah)

UHIcIe g RIFgh Fowhr T Hhald doid ARl & & olic hecald Jxal ¥ 4= Bl & |

. — .o + 5
IN=N->Q<—> :N:N:Q <> ‘NEN—Q:
sp sp sp

. - 4+ o + 5
‘N=N->Q: €<—>:N=N=0 €<—>:N=N-O:
sp .o sp oo sp °

(linear)

CEIR)

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

TP BRI URAIY] WR THID] geldeid Jid Bl 8, orad] I8 (Bl g9 7 31 & PR Fahd © |

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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p-block elements (N & O Family) ﬂ_

gal.

D-1.

D-2.
D-3.

D-5.

E-2.

I\

AE ¥ T M R Wg 15 d@l & gggisel B ANg Gl H HHI A 8 R®ifh WY § Ah o W)
SO fagasrorar # & B § p-wed g i # 9E o} den geTal gelag{ g s-hed |
IufRerd B B

4fF s-PEdH geg MATHR JAT AMRATHS Bl 8 TAYDR @] 9 707 ygfy &9 g9t et 2 |

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

JURHY AU fohveel ERa iR Wifde o # =1 B ® oifdd w9 I o | B

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
NH3z > PH3z > AsHs > SbH3 > BiHa.

e § A& O IR X-H 99 T8 U= IMHR 981 W dedl © | safag 99 fadio ot gcdl § qen

A Ty Hed © | 3fd: A e &1 "gedr g3 el % NHs > PHs > AsHs > SbHs > BiHs © |

According to the following reaction, one mole of CasP2 gives 2 mole of PHs
CasP2 + 6H20 — 3Ca(OH)2 + 2PHa.
=1 IfAfhar & TR CasP. &1 UH Al PHs & 2 HieT <al 2 |

CasP2 + 6H20 — 3Ca(OH)2 + 2PHs.
H2S + O2—— H20 + SO

CaszP2 + 6H20 — 3 Ca(OH)2 + 2PH3
PHz + HI (g) — PHal (g)

2Pb (NOs), —2X 5 2PbO + 4NO> + O2
NaNOs and KNOs gives their nitrites and Oz where as NH4NOs gives N20.
2Pb (NO3)2 —*25— 2PbO + 4NO2 + O2

NaNOs TaH KNO3z $77& A1ggige dol Oz <d &, Safds NHaNOs , N2O ST 2 |

4HNO3 + P4O10 —22X > 4HPOs + N2Os (anhydride of HNO3)
4HNOs + P4s0O10 —225— 4HPOs3 + N20s (HNO3 &1 TESSISS)

Sh4Os reacts with NaOH forming arsenite as well as HCI forming SbCls.

Sh40s, NaOH ¥ fha ®x& IRiAIge 9491a1 & d HCl & |12l SbCls 99T 2 |
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p-block elements (N & O Family) -

E-6.

F-4.

F-5.

G-6.
H-1.
H-2.

H-3.

H-6.

I\

2NO2 + H20 —— HNOs3 + HNO:
It is a mixed anhydride of HNO2 and HNO:s.
2NO2 + H20 —— HNO3s + HNO:2

I8 HNO2 3R HNO3 &1 Tsh fAf3rd yrerssrss § |

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.

AZgIoE (V) T RIS & 98 QTR § <R I Aqdrgs] $I Jol H HH 81 § | I d -

SH R T aed H HH Bl B

P4O10 + 6H20 —— 4H3PO4

-1 +6 0 +4
2HI + H2SOs4 —— I2 + SO2 + 2H20
Thus H2S04 oxidises HI to I2.

-1 +6 0 +4

2HI + H2SO04 —— I2 + SO2 + 2H20
9 UBR HaS04, HI ®I I H 3Taiicpa $HRall © |

PIs is a strongest reducing agent among the phosphorus trihalides.

T BEPIRG ¢ 2cllss § W Plz Ydaidd U<ds 2 |

Na:SOs3 + S AIkaIln; ‘_Q'IOIUUOH NaxS203
oi

NaxSOs + S — 8 fIeT | Naos,0,
ST

EN

6NaOH(aq) + 4S(s) —*— Na2S203(aq) + 4NazS(aq) + 3H20(Y).

NazS203 + 4Clz + 5H20 —— 2NaHSO4 + 8HCI

It is sodium sulphite containing sulphite, SO3?-.

TE AIfSTH Aewise B ifdh $99 Aebise SOz &Nl 2 |
H2SO0s + H2O —— H202 + H2SO4 .

O3+ Kl + D20 —— KOD + O2 + I2
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p-block elements (N & O Family) ﬂ_

PART - Il
1. (A) PCls + H,O ~ —Hdrobss SIRTECT 5, POCIs + 2 HCI
sps
o
|| pr—dn
POCls + 3 H20 —> H3PO4 + 3 HCI : HO—P —OH
|
OH

sps

(B) P4+ 3 NaOH + 3 H20 ﬁ) 3 PHs + 3 NaH2PO2 or H2PO2~

sp® sp®
(@]
|| pr—dn
H—p_o- ;Disproportionation reaction (fawHTuTcIRoT f¥Afshan)
|
H

(C) Disproportionation reaction fasHTurcienor 3ffdfshan

4 HsPOs —2— 3 H3POs + PHs (Alkaline hydrolysis) (&TR1I STefaec)

(D) P4Os + 6 H20 (Hot) (M) —2—» —% 5 3 H3POs+ PH3

Hydrolysis STeI3TUEIC

P406 + 6 H2O —— 4 H3POs3
4 HsPO3s —*— 3 H3PO4 + PHs
1
2. (A) H4P207 P P
Ho” | Yo | 0w
OH OH

One P—O—P bond and four P—OH bonds
.
(B) H4P20s P P
Ho™ F\|\o/ L\OH

Two P—H bond and one P—O—P bond

OQP /O\P//o
(©)  (HPO3)s (cyclic) Ho | | “OH
O\P/O
V/2RN
O/ OH
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p-block elements (N & O Family) ﬂ_

0 0
I I
&t (A) HaP207 P P
Ho” | Yo | ow
OH ~ OH

Th P—O—P 97 21 IR P—OH a4

[
(B) H4P20s5 P P
Ho” | >0 1 > o
H H
] P—H T q1 U6 P—O—P &7
o%F> /O\P _0
(C)  (HPOs)s (af3) Ho™ | | ~OoH
O\ /O
4
O OH
EXERCISE # 2
PART - |
/ {(N
2 'P\ "-7P:
3. P Z0°C or ___, Red phosphorus. (Source : J.D. Lee)
low tempt. /sun light
g Py 2, (AT BIRDIRW)
HH A I BT TR
4, When sulphur is heated, firstly Ss rings break, diradicals are formed, polymerisation takes place. On

further TT viscosity increase and then viscosity decrease at very high temperature (~ 600°C) rings are

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

T BRORE Bl T BT S B A UBl S II el B, FHAS 99 B, IgAHRU Bl 2| YA AT9HE

ge™ WR AT dedi & a1 Ifd = A" (~ 600°C) R I AT & SRV Al "edl § T ars

gTaRel # S (STTTRHI) 377 & ®Y F &l B |

5. NaNO2 + NH4Cl—— NaCl + N2 + 2H20
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p-block elements (N & O Family) ﬂ_

6. It is 2nd period element which does not contain d-orbitals.

B, I8 fgd aad &1 9« ©, R d-sete T8 B © |

7. CaCz+ N2 —2— CaCNz2+C
nitrolim (A1)
8. AH® = 0 for White phosphorous

JHT BRHPRA & Iy AH% = 0.

10.  (A) Os+ 2Kl + H20 ——s I + 2KOH + Oz
(B) H202 + Clo—— 2CI- + 2H* + O2
(C) 4KO2 (s) + 2C02 (g) — 2K2COs3 (s) + 302 (9)

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

B NI &RIY URRAAT # fderd 2t & dm sfisii9 g1t &1 ad (oil of cinnamon) # faeig &rch 2 |

12. Alkaline KI is oxidised to potassium iodate & periodate.
&Y KI JATRfIGd BIdh) ISR ST 7 URIMAISE <l § |
KI + 303—— KIO3 + 30> ; KI + 403 —— KIO4 + 402
13. NH4NO3z and NH4NO:2 both contain oxidising anions and thus gives N2O or N2 not ammonia.
NHisNO3z —2— N20 + 2H-0 ; NHsNO2 —— Nz + H20

gl NH4NO3 3iR NHsNO2 SIHi 3iTRIBRI SRS I&d 8, 3R 39 ¥HR N20 TT N2 2d ®, 7 5 = |

NHisNO3z —2— N20 + 2H-0 ; NHisNO2 —2— N2 + H20

14. H2S acts as strong reducing agent with nitric acid and acidified KMnOa.
2HNO3 + H2S —— 2H20 + NO2 + S.
8. H2S 3riigd KMnOs 3R HNO3z & 1 Jadl JAUAIdH $I IR8 BRI Bl o |

2HNO:sz + H2S —— 2H20 + NO2 + S.
15. 2NH3 + 3CuO —— 3Cu + 3H20 + N2

16. Red P does not react with NaOH.
ol P, NaOH & 121 fohar =€) &var 2 |

17. 4NH3 + 502 # 4NO + 6H.0 (Ostwald's process of mfg. HNO3).

gd.  4NHz +50: # ANO + 6H20 (HNOs T @1 offvedres ufshan) |
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p-block elements (N & O Family) -

18.

19.

20.

21.

22.

23.

24,

25.

I\

2N20 —2— 2N2 + O2

2NO2 + H2O —— HNO2 + HNO3

SOz + 2H20 —— H2S04 + 2H

Reduction

coloured matter colourless matter.

Oxidation

SOz + 2H20 —— H2S04 + 2H

I uered SEEL e ueTef |

SR

P4 + 30H- + 3H20 —— PH3s + 3H2PO2-

) O
T T
P —sp P —sp
Z\\ /\\
H H OH HO H OH
H,PO, H,PO,

H2S208 + H2 O —— H2S04 + H2SOs.

SOz + PCls—— SOCI: + POCl3

(A) (B)
SOs3 + SCl,—— SOCIz + SO2
(A)

i
C

Cl

P

O/

C

POCIs —— O.N. of P = + 5 (highest) (STadH)

HO oHOH
H.,PO,

I/P\CI—> sp? hybridization, terahedral F®UI, Ah DY

6SOCI2 + MgCl2.6H20 —— MgCl2 + 6SO2 + 12HCI
SOCl, —> O.N. of S = + 4 (not highest) (STaaq &)

|' \CI—) sp? hybridization, pyranidal (trigonal) &<or den R (i)
|
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p-block elements (N & O Family) ﬂ_

27. H20: acts as bleaching agent.

B H20; faRSThaR) & avg BRI HRdl ¢ |

28. All three compounds act as bleaching agents ; SOz through reduction process whereas H202 and Os

through oxidation process.

Bl SWRIF =1 Afh fIRTPARY & w7 § B R & ; SO2 ITIT UfhaT gRT dT H202 T O3 MTRITPRS
UfhaT §RT &1 HRd § |

29. CaOCl: acts as bleaching agent while Na>S203 acts as antichlor according to the following reaction.
CaOClz + H2O —— Ca(OH)2 + Cl2 .
Naz2S203 + 4Cl2 + 5H20 —— 2NaHSO4 + 8HCI.

g, [ AMWfhal & FJER, CaOCl: faRoTh fiHdH® ®1 e BRI Bl & Sidid NazS20s IR g B

BT BRI BT © |

CaOCl + H20 — Ca(OH)2 + Cl .
Na2S203 + 4Clz + 5H20 — 2NaHSO4 + 8HCI.

30. S203% + 2Ag* ——> AQ2S203 | (white) Ag2S203 + H:O —> Ag2S 4 (black) + H2S04
This hydrolytic decomposition can be accelerated by warming.
If hypo is in excess, then soluble complex is formed.
25203% + Agt —— [Ag(S203)2]*- (soluble complex) or [Ag(S203)s]>~

BA.  S:05> + 2AgF —— AQ2S203 ¥ (%) Ag2S203 + H20 —> Ag2S | (@Tell) + H2S04
9 STRIUEeHIT fged &1 T w9 W &H A o1 dahdn B |
Ife gzl Mfda ¥ SuRerd &ar &, @ Ua et dga a9 2 |

252032~ + Agt —— [AQ(S203)2]* (el Faqat) AT [Ag(S203)s]>

PART =l

1. Highest oxidation state = +6
Lowest oxidation state = —2
Bel. ITIdH SFATHROT 3R] = +6

ATH ATRITBROT 3Rl = —2

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

3. a, d and f are correct.
a, d a2 f a8 2|
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p-block elements (N & O Family) -

4,

10.

11.

12.

I\

Statement (b), (d), (e), (f) and (g) are correct and remaining are false.

HH (b), (d), (), (f) T (g) FET & TAT AY oA 2 |

a=1 ; b=2 ; c=1
2a+b+3c-d=2x1+2+3x1-4=3

Yellow coloured crystalline element is sulphur.
Sg + 24F2 —— 8SFe
x)

SFs is octahedral geometry & thermally stable.

ol ¥ 7 foheeollg dcd FomN B |

Sg + 24F, — 8SFs
(x)
SFe AICHABII SN &l & 9 i wU & @) 2 |

SF4 + 2H20 —— SO2 + 4HF
2SF2 + 2H20 —— S + SO2 +4HF
SFe + H20 — no reaction &g AfAfshar a1

(i) 4BF3 + 3H20 —— B(OH)3 + 3HBF.
(ii) BCls + 3H20 —— B(OH)s + 3HCI

(iii) NCls + 4H20 —— NHz.H20 + 3HOCI
(vi) PCls + 3H20 —— HsPO3 + 3HCI
(vii) AsCl3 + 3H20 —— H3AsO3 + 3HCI

From NCERT reactions.

PHs, H2S, AsHs, SbHs, H2Se, HzTe
Follow drago’s rule.

ST | BT Urele Bl © |

2NH3z + NaOClI—— NH2Cl + NaOH (fast)
2NH3 + NH2Cl —— NH>-NH: (strong nucleophile) + NH4Cl
2NHs + NaOCl—— NH2Cl + NaOH GIE)

2NH3 + NH2Cl — NH>=NH, (Yda A1W& =181) + NH4Cl

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

a, b, SSRIF & a1 3T 91 3l ' |

(slow)

(&)

®
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p-block elements (N & O Family) ﬂ_
13. a, b, d, h, are gases. ¥ |

@)
|
P

O/ \O

14 ompl—1O0p_,
N @
@) @)
\\P/
|
@]
Experimental P-O—-P bond angle in P4O10 is 127°. (Ref. J.D Lee, Page 508)

P4O10 & RIS P—O—P 91 $I9 127° Bl & |

15. (a) N204, H2COs3, SO2, SOz, N203, HNO3z
X=6
(b) (HPO3)3, SO2, SO3, P4010, H2SO4, H3POs3
y=6

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

a, d g f, +3 TRNBROT 37a<eql I 2 |

17. () Pb, (iv) Sn, (v) Mg, (vi) MgO, (vii) Hg, (ix) Ag dissolve in cold conc. HNOs.
PbsO4 (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 3vs = HNOs ¥ gaid 2 |
PbsO. (37R1% gaiefie, PbO. sgfed 8 Wil © ), Fe (3/@&fUd), Au (HNOs &I 3roafa affadiavor

&), Pt (HNO3z &1 370t SifaRiTnoT &TH).

18. () Pb, (iv) Cu, (ix) SrCO3s (fail to dissolve). Remaining can dissolve FesO4, Fe, Mg, MgO, CoCOs,
CuCO:s.
(i) Pb, (iv) Cu, (ix) SrCOs (geid -8l §) ¥¥ FesOs, Fe, Mg, MgO, CoCOs, CuCOs o Had ¢ |

20. P4+ 10 SO2Cl2— 4 PCls + 10 SO2

21. SOCIz2 + H20 — 2HCI + SO2 Total 4 moles required (2 for HCI & 2 for SO2)
SO2Cl2 + 2H20 —— H2S04 + 2HCI Total 4 moles required (2 for HCI & 2 for H2SOa)
PCls + 3H20 — H3POs + 3HCI Total 5 moles required (3 for HCI & 2 for HsPOs3)
PCls + 4H20 —— H3PO4 + 5HCI Total 8 moles required (5 for HCI & 3 for HsPOa)
NClIz + 3H20 —— NH3s + 3HOCI Total 3 moles required for HOCI
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p-block elements (N & O Family) ﬂ_

gal.

22.

23.

24,

25.

I\

SOClz + H20 — 2HCI + SO2 HA 4 91 AaIH (HCI & fg 23 S02 & oy 2)

SO02Cl2 + 2H20 — H2S04 + 2HCI FHA 4 A1 AaeIH (HCl B folg 29 HoS04 & oy 2)
PCls + 3H20 — H3POs + 3HCI FA 5 A MawIH (HCI F folg 3 d HsPOs & forg 2)

PCls + 4H20 ——> H3PO4 + 5HCI H 8 Al AaWIH (HCI & folg 5d HaPOs & forg 3

NCls + 3H20 — NHs + 3HOCI

(i) Produces SOz and HF
(iii) Neutral gas

(v) No hydrolysis

(vii) Produces H3AsOs + HCI
(ix) Produces H2S03

(xi) Produces H2S0Os3 and HCI
(xiii) No hydrolysis

() SO2 @ HF 97aT &

(iii)) IS I

(v) ST 3rgEed el

(vii) HsAsO3 + HCI ST &
(ix) H2SOs 91 &

(xi) H2SOs @ HCI 91T ®

(xiii) STeT JqEe &l

HOCI & fog arraeds gt 3 Al

(if) Produces H3POs and HCI

(iv) Produces HNO3z and HCI

(vi) Produces H2SeO4 + HF

(viii) Produces H3zPO4 + HCI

(x) Produces H2SO4 and HCI

(xii) Produces H2COs (H20 + COz) and HCI

(i) HsPO3 @ HCI 9Tl ®
(iv) HNO3 @ HCI ST § |
(vi) H2SeOs + HF §41aT &
(viii) H3PO4 + HCI 91T ®
(X) H2SO4 @ HCI 91T 8

(xii) H2COs (H20 + CO2) g HCI 91T 8

Cl2 + Na2S203 + H2O0 —— 2HCI + S + Na2S04

In Na2S406 —— 2S atoms in +5 oxidation state & 2S atoms in O oxidation state.

NazS406 H 2S URATY] +5 SiTRAHIOT a=AqT § g 2S URATY] 0 ATRNHROT 7qen § W& 2 |
+3 SRE A0
AsO,” — AsO,” ; NH>—NH2—— N2

HS—— S ; PbS —— PbSO4

PART -1l

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-.

e ¥ AP S UR, URAIY] BT AMHR 91 © | WY [Agasro g Sl g : olfdhd URATY] B ATHR
g TR IYATIT U7 9¢ I 2| $H UPR ¥ F g9 9910 B 9 fF M- e |
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p-block elements (N & O Family) ﬂ_

N

10.

I\

Factual

dYTHD

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

= Monoclinic sulphur is soluble in CS: but insoluble in water.

TR B TH IRET S $H WA B & dR—R Faifte mil sroreu 9 uRafia 8 o 21
=N THHaE Feh) CS: d faarg B «ifes S & erfaera 21

All acts as reducing agent and the increasing order of reducing character is NHs < PHs < AsH3 < BiHs
on account of decreasing M—H bond dissociation energies with increasing size of central atoms.
NHs is only a mild reducing agent.

|l IS AWHHD DI AR8 DI DI & T AUATID AL BT 96 83 HH NHz < PH3 < AsHs <
BiHs 81 | Rifd dfsd IRAY &1 MHR ded W M-H 99 Ao Hoii g SRl & | NHs $aa gda

AP U1 B |

(A) NaNOz + NH4Cl—> NaCl + NHsaNO2 ; NHsNO2 —2— Nz + 2H.0
(B) H202 —— H20 + [O] ; NaNO2 +[O0] ——>NaNO3z

(©C) 2NHs + 3CuO —> 3Cu + N2 + 3H20

(D)  2KMn*’O4 + 2NHz —> 2KOH + 2MnO; + N2 + 2H.0

Apart from NHs other hydrides also form stable complexes.

NHs & 3TalTdl 3 Begiss 1 il S 991d 2 |

CasNz, CasP2, NasAsz, MgsBiz

Red phosphorus is inert towards sodium hydroxide but white phosphorus reacts according to following
reaction. P4+ 3NaOH + 3H20 — PHs + 3NaH2PO:2
AT BIEHRE AIfSTA BEsIadss @ Ui 3ffhd & olfdhd Aha BIEDRE = JHfhar & AR fohan

PRl ©

P4 + 3NaOH + 3H20 — PHs + 3NaH2PO:2

AgNO3z —2— Ag + NO2 + %205 ; 2Ba0; —¥*¢ 2Ba0 + Oa.
Pb(NOs), —2— PbO + 2NO + 1/202; CaCOs —>— CaO + CO:

(A) 2KMnOs —— KzMnO4 + MNO2 + O2
(B) He is insoluble in blood at higher pressure.

(C) Oz has two unpaired electrons in antibonding = molecular orbitals.
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p-block elements (N & O Family) ﬂ—
Bal. (A) 2KMnO4 —— KoMnOs + MnOz2 + O2

(B) He S AT WR Yaq H rgaleiiel 8l 2 |
(C) JifRAST # G « onfogds Ferpi § Q1 AT gelag = B ¢ |

11. Factual &arH®

12. Factual d&arcH®

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

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

(B) WE 16 & Tcd EO, T EO3 UHR & Iifass 914 2 |
(D) SOz, JATRABRY TAT AUATIDG QAT B TRE B Bl 2 |

14, Cu, Ag and Zn ions dissolve in excess of ag. NHs to form complex.

Cu, Agd Zn ¥ %d NHs & 3MfEad § god degel a1l & |

15. (A) In PHs 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 sp2 hybrid orbital. As a result, the ease of
donation of lone pair of electron is more in NHsz as compare to PHs.

(B) It is incorrect statement.
(C) 3CuS04 + 2PH3 ——> CusP2 (black ppt) + H2SO4
(D) PHsz + O2—— Dense white fumes of P4O10. H3PO4 is negligibly formed.
Bal. (A) PHz § T&T®I Soidgid g™ TelldR STaecid Aditd Hifad S-Hed § SURAT 8l & oidid NHz ¥

THTH! SAdgi g QR spd AHRd H&d § IURYT i & | R gRUMAREsY PH: &) JorT 3 NHs
A TS SRS I HI I WXl Bidl @ |

(B) g oA HUA © |

(C) 3CuS04 + 2PH3 —> CusP (HTaT 1@ed) + H2S04
(D) PHz + O2—> P4O10 %1 BT AHE gH | HsPO4 708 Il 2 |
5 (0)
16. H,S™ —> S

Tse in oxidation number

Jl 2
Oxidation of S~

All the above are example of reducing nature of H2S.
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p-block elements (N & O Family) ﬂ_

Lo (0)
> —> S

\——'.’_ )
mﬁa@wvﬂ den ¥ Tad ®
S a1 it
ST H2S @ TS U & ISR 2 |

Bal.

17. FeS + dil.HCl or H2SO4 —— H2S
FeS + dq HCl or H2SO4 —— H2S

18. NH4NO3z —2— N20 + 2H.0
N20 is a colourless neutral gas. It produces laughter so it is called as laughing gas.
Note : Picrin (CCIsNOy) is tear gas.

Bal. NH4NOs —2— N20 + 2H20
N20O U&% e ISR 9 8 | I8 T4 arell Hgfd &l 8, ey $9 a9 diell 9 41 H&d o |
fewoft : ffi (CCIsNO2) @I 213 ¥ (tear gas) FEd 2 |

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

BA: U9 ITRIPRSD P SURARY H Badl SO, JTAR—D &) e BRI HRal & |

21. A = P40Os ; B = H3PO3 ; C = H3PO4 ; D = PHs

22. (A) 4NHsz + 502 %) 4ANO(g) + 6H20(g); principal reaction of Ostwald's method of HNOs
manufacturing.
(B) HNO: is weak oxidising agent and oxidises Fe?* to Fe3* and |- to |> and it self reduced to N2O or NO.
In contrary HNO:z is oxidised by KMnO4 and Clz forming NOs~.
(C) 2NO2 + O3 ——> N20s5 + O2

1. (A) 4NHs + 50; S—P"R“—> 4NO(g) + 6H20(g); T8 HNO; fmivr &1 aiveares fafdy &) g afdfear 8

atm, 850°C
(B) HNO. T gddl SifRiieR® uared & il Fe?* &I Fed* § o1 |- &1 |, # aifiiggd &) a1 8 gaq ¥
N20 a1 NO ¥ 3= &1 S 8 | S 3R HNO2, KMnOa T2IT Clz §RT 3T 81 NO3~ §I1dl & |

(C) 2NO2 + O3 —> N20s5 + O2

23. (A) Sb + 5HNO3 — H3SbO4 + 5NO2 + H20 (B) Mn + 2HNO3 —— Mn(NOs)2 + Hz
(C) 3HNO2 —— HNO3z + 2NO + H20 (D) 4HNO3 + P4O10 —22%— 2N20s + 4HPO3
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p-block elements (N & O Family) ﬂ_

24. Sulphuric acid has very high affinity towards water and that is why it is used as dehydrating agent.

Concentrated H2SO4 + concentrated HNOs 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 I-.

FA.  AoHIRD 37, Sl @ Ufd 9gd 3MOd Igal &l & o IRUFRGSY $HG ST HoielidRe & w0
H 3R & | i HNO: &1 ST faf=1 WRrifes Al & Aed a0 & fy AepMeR® & w0 § H-d
2| 78 SfifleR® yarel &) aRE B FRal § aAT HBr &1 Bro® Taq HI &Y | # oifafigd o= <ar 2 |

25.

26. Fact. 929

27. SO2 + PCls—> SOCIz + POCls
No change in oxidation number of any element. So, not a redox reaction.
SOCI: is thionylchloride; SO2Clz is sulphuryl chloride.
POCIsz + H20 —— H3PO4 + HCI
SOClz + H2O —— H2S0s + HCI
1 strongly acidic solutions
SOz
Both the products have sp? hybridisation of central atom.

Bal. SOz + PCls —— SOCI2 + POCls
frdt Y I & SITRNABRT 37k | BIs IR =&l BIdT & | 37 I8 N<id JAfhar &1 2 |
SOCl; JRIMAFARTSS & | SO2Cl. AR FARES © |

POCIlz + HO —— H3PO4 + HCI

SOCIz + H2O —— H2SO0s + HCI
! Ugeldd wU W A g

SO
M IR & BT TRATY] BT FHIT spe B |

28. sCl, — M, H,s T —S459% ,cys | black precipitate

PCls — N, pHs 1 CUSO , cysp, | wrer ar@er
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p-block elements (N & O Family) ﬂ_

29. (A) In alkaline solution, its reducing character is more than in acidic medium.

@R faemm #, 39S AUARIS T Il AT BT e AfdE B E )

H202 —— O2 + 2H* + 2e- ; 20H- + H202 —— O2 + 2H20 + 2e-
(B) Correct statements. (W& ®9 2 [)

(C) Due to H- bonding it forms a hydrate H202.H20 (melting point 221 K).
(H-99 & SR Ig AT H202.H20 911 B (Rt Temia fag 221 K 81 2 1))

(D) K2MnOg4 + O3 + H2O —— KMnO4 + 2KOH + Oz

30. (A) It removes the chlorine from the surface of fibres (while dyeing) according to following reaction.
Na2S203 + 4Cl2 + 5H20 —— 2NaHSO4 + 8HCI
Therefore, it is known as antichlor.
(B) I3~ + S203%~ —— 3I- + S40e%~
This reaction finds application in the iodometric and iodimetric methods of titrimetric analysis.
(C) S2032 + H* —— S (white) + SO> + H-0 (disproportionation reaction).
(D) 2S203% + Ag* —— [Ag(S203)2]3- (soluble complex) or [Ag(S203)s]>~
This reaction is utilized in photography where hypo is used as fixer.
g (A) I8 FefaRed affifsa & ogaR Y @l 9ag (96 UhH & QRM) | FARA Bl gl Il B
Na2S203 + 4Clz + 5H20 — 2NaHSO4 + 8HCI
3oy, 39 YaIdeiR Hed & |
(B) I3~ + S203%~ —— 3I- + S40e%"
S AfAHAT BT SN SFFATIR fATeIyor $I ATSHigd Yaq MmfsHfcs fAafy § faan smam € |
(C) S205% + H* — S| (34d) + SO2 + H20 (fAwarguriisxvr sifAfban).
(D) 252032 + Agt —— [Ag(S203)2]* (faeidil Faqat) AT [Ag(S203)s]>
39 I BT SUAN BIERT®! | fhar Srar & Rrad g8a &1 A fhaR (fixer)' & wu # fhan Sman
g |

C2H5

OH o
C.H,
a1 D) 0, (air) 0, (a1, ) + H202
. Auto oxidation q: STRITHNIT
OH ©

2-ethyl anthraquinol 2-Tfrd gATR]fa=Tet

32. NH3z + H2.O —— NH4* + OH-
NHa* + OH- == NH3.H20

Q ® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADV PNO- 17
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029 -



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

p-block elements (N & O Family) ﬂ_
PART - IV

1. H20 + 2NO2—— HNOs + HNO2

2. (A) N203 + 2KOH — 2KNO> + H20
(B) H20 + 2NO2 —— HNO:2 (reducing agent) + HNO3 (oxidising agent)
(C) Neutral to litmus as neutral oxide
(D) In the liquid state, N2O4 tends to ionise
N204s —— NO* + NOs~
Bel. (A) N203 + 2KOH —— 2KNO:2 + H20
(B) H20 + 2NO2 —> HNO; (3192m3d) + HNOs (sifafiar®)
(C) ST 3ifearss & 9A foremd @ ufay SarfiA

(D) &a rawRA H, N204 AT B SITal 2 |

N204 ——— NO* + NO3~

3. A=PHil ;B=PHs;C=HI;D=Pls
5. (A) is PHal. The given changes are :
0) PHal (A) —2— HI (C) + PHs (B)

(ii) PHal (A) + H2O — PHs (B) T + H3O* + I

(iii) PHs (B) + l2—> Pl3 (D) + HI

(iv) Pls (D) + H20 — H3POs + HI

(v) HI + AgQNOs —> Agl 4 + HNOs

(vi) 4PHs (B) + 802 —— P4010 (C) (dense white fumes) + 6H20
FA  (A), PHd B | & T gRac B :

(i) PHal (A) —2— HI (C) + PHs (B)

(ii) PHal (A) + H2O — PHs (B) T + HzO* + I-

(i)  PHs(B) + l—> Pl3 (D) + HI

(iv)  Pls (D) + H2O —> HsPOs + HI

(v) HI + AgNOs — Agl 4 + HNO3

(Vi)  4PHs (B) + 802— P4O1o (C) (¥%& °FT gH) + 6H20

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

phosphorus and silicon.
0O O

V) [+

(B) HO — ﬁ — S — OHThey have +V and +lIl oxidation state.
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p-block elements (N & O Family) ﬂ_

®

I\

(C) HNO3 oxidises sulphur to H2SO4 (+VI) but only oxidises selenium to H2SeOs (+1V). 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

(A) I8 HoF Tl © Hifdh BRORE g Rfrda &1 gol § T & BT MPR & HRY Y94El pr-dn
rferaTa= grar € |

O O
W[ [[(+11)
(B) HO—ﬁ—S—OHﬁuva?qullsﬁaﬂﬁw JIRYAT T ¥ |

(C) HNO3 H&®R ®I H2SO4 (+VI) # Sffdiiqd HRAT &, olfdhd Afeil-ad I H.SeOs (+IV) # sifaiiga darl
2|
AYE H 79 M IR I4 S[ATHROT IfaReAT P WAMIT HH 81 Il © |
(D) M — O ¥ fIgdoral 3R Afd® Bl 8, Safd X — O { I8 JoAIId wU ¥ HH 811 | (< 1.4).
M =¢g1g T X = 378Tq
(A) As bond (H-E) dissociation enthalpy decreases down the group, the acidic character increases from
H20 to HaTe.
(B) Order of thermal stability is H20 > H2S > H2Se > HaTe .
(C) H20 does not have reducing property and this character increases from H2S to HzTe.
(D) Water has highest boiling point because of H-bonding and thus the correct order is H2S < HzSe <

H2Te < H20.
(A) I8 # HI 9IF IR SN—919 99 (H-E) g Tl gl 2, H20 9 HeTe T 3Faiig Afieeror ggd

=
(B) A9 AR BT %A H20 > H2S > HoSe > HaTe 2|
(C) H20 3qamdes o1 &1 I&dl & doM I8 T[T HoS 9 HoTe d& 9 ¢ |

(D) H-99 & HRU S B FAATH A Il © dell Tl A HoS < HoSe < HoTe <H20 & |

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

HF & 4y faaie St 9ga s Bkl 8, safer 397 H WRATY] &I fAdTer T 9ga &fed gran 2 |

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

electronegativity.

Ig AT BN T qAT P B U PIs Rad d-Fed T8 B & TaH CHaH C T H & 72 faggaseoran #

TR 984 HH T BT ¥ |
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p-block elements (N & O Family) ﬂ_

10. Because its conjugate acid, H20 is weakest acid.

A P $HBI G 7, H0 MMAgHA o B |

(11to 13)
Explanations :

3Cu + 8HNOs (dil.) ——> 3Cu (NO3)2 + 2NO + 4H;0

(Colourless gas, Neutral)

3Cu + 4HNOs (conc.) ——> Cu (NOgz)2+  2NO,  +2H:0

(Brown gas, Acidic)

4Zn + 10HNOs (dil.) ——> 4Zn (NOs)2 + N,O + 5H,0

(Colourless gas, Neutral)

Zn + 4HNO3 (conc.) — Zn (NOs)2 + NO, + 2H20

(Brown gas, Acidic)

EXERCISE # 3

PART —|

1. It reacts with conc. H2S0O4, P4O10 and anhydrous CaCl2 but not with CaO.
T8 AT H2S04, P4O10 TAT FSTelid CaCle & fhan &ar 2, offd CaO & &1 8 |

2NHs + H2S04—> (NH4)2SO0u4

P4010 + 12NH3——> 4(NH4)3PO4 + 6H20.
CaClz + 8NHzs—— CaCl2.8NHs.

CaO + H20 — Ca(OH)z .

2. In the form of elemental nitrogen it exists as a diatomic molecule (Nz2). This is due to the fact that
nitrogen can form pr-pmt multiple bond (N=N) because of small size of nitrogen atom. Heavier elements
of this group do not able to form pr-pn 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.
P

71\
N=N(N2) p P (P4)
SY

T d@ & Y H AIggIo fFuRAfam o] (N2) & w9 # iRd@ I@dl ¥ | $9dT RVl I8 § % Aggod &
URHATY] HT ATHR BIST BIAT & | 37 78 JHIA) pr-pr SIRTATIT & RO 9 9% (N=N) 9979 2 | i T8
$ YR T pr-pr T TRl 99K § Rfh 399 HeId 9gd g9 a2l B folg gU B 8, $ferg g9 gl
JrfirerTs wia € 81 P - P Udal 99, N — N Uohd 99 9 Udcl 81 8 3 BBk &1 3f&a= &I yghy
Bl & |
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p-block elements (N & O Family) ﬂ_

o

I\

P

71\
N=N(N2) p p (Pa)
SY

It sequesters Ca2* and Mg?* (present in hard water) and forms soluble complex with Ca2* and Mg?*
which do not precipitate with CO3?- and soap.

I8 Ca?* 3R Mg?* (FOR e H IuRerd) 1 gord &Rl §, Ca?* IR Mgt & faoraeliad dga I ax Sl
COs? 3R WIg & | Jaafdd T8 8 o |

In H3POs, 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 HsPOs
contains one P—H bond it acts as a reducing agent.

HsPOs § 31 OH- g © dfd oW 1 amaAigd WieH &, sHfey I8 yafd # fgaig gar 2| a8

BSOSl BRORE ¥ A8 ST B & IIad slggio dedldl | Ifd  HsPOs § T P-H 99 @
3T TE JMUARIH DI AT B HAT 2 |

(NH4)2Cr207—— N2 + Cr203 + 4H20.
N2 gas is also given by NHaNO2. (N2 = NH4NO2 gRT 1 &1 Sl ® 1)

NHsNO2 —— N2 + 2H20.
NHsNO3z —— N20 + 2H20.

NO + NO2 —2%€ - N,O3(¢) pale blue
NO + NO2 —2%€ 5 NoO3(¢) &bl ATl

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

| | |
P P P
\lp/ \IP/ \|P/ \lp/
iﬁwp%m / T\ / T\ NSNS
P P —FP P— P pP— | | |
\P/ \P/ \P/ /P\p/D\P/D\
I |

least stable(max. angle strain)
most stable

BTAT BIEPIR ABIST B FHM URGIT YT IGdT & AT AfHTH Saai= ™ (> 673 K) &l 8 |
| | |
P P P
\|P/ N~ \lp/ \lp/
P\2.21A =) =)
Péogc’i\P —P/‘\P— P/‘\P— /P\P/P\P/P\P/P\
o NP Y% o
R[ATH T P P R /3 /3\
(siferaH @Ivfl a-rq) wead] o /\PI \Pl

intermediate stability

Iferpaq vl
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p-block elements (N & O Family) -

8. (a) 6Ca0 + P4O10 ——  2Ca3(POa)2
6x[40+16] [31x4+16x10] 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 % g of CaO
Hence, required weight of CaO = %:852 =1008 g.
(b) Structure of P4O10.
O
|| 1.43A
I.GAyP
o \»o sp’
I g%
o=P_ O pP=0
N
(0] O obonds =16
\P/ 7 bonds = 4
|
0]
ol () 6Ca0 + P40O10 ——>  2Ca3(POa)2
6x[40+16] [31x4+16x10] Pz wRwe
= 336 =284

IR AABAT & FAR,

P4O10 &1 284 g, CaO & 336 g & w1 Yuiwy & 3ifAfshar axar 2 |

P4O10 &1 852 g, CaO & % g @ 1 STAfohaT e

T CaO T Maw® MR = -20X8%2 _ 1505 .
284
(b) P4O10 &1 A=Al
0
|| 1.43A
164 %
0 > 0 s
| B P
o=P_ O p=0
I I
o 9 o0 ocdu=16
\P ndd=4
[l
0

| PN\ Resonance”
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p-block elements (N & O Family) -

9.

10.

11.

12.

I\

Because of following two reasons, the nitrates are less abundant in earth crust.
(i) Nitrates have greater solubility in water.
(i) Nitrates are prone to microbial action.

71 Q1 RO & BRU ARLTH YUUS! § HH A W U B 2
(i) TTseeH & ot ¥ faorgdn «fds &l 71
(ii) gL BT I (microbial) ST §RT =d+ 81 Wl 2 |

NHs is better electron donor as the lone pair of electrons are present in diffued and more directional sp?
hybridised orbital. In PHs 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.

Afde faemee qon f[aaRa sp® GHRT Hed H Yhldl soidali J7H 81 & HIRY NHs 7981 golagi= ardl

BT 8| PHs H THIP! Soideid I AADS g s-herd 3 SuRd =il & off f& s & s

e g & s aRvmRasy geiagi g7 &1 &9 Hfod aidl © |

It is disproportionation reaction,

0 5+ 3=
P4+ + 3NaOH + 3H20 — 3NaH2P O2+ P Hz
g fawrguRt ffshan (disporportionation reaction) &,

0 5+ 3-
P4+ + 3NaOH + 3H20 —— 3NaHz2P Oz2+ P Hs

P4+ 30, —npesece ot N, 5 p,0¢. Here nitrogen acts as diluent.

Note : In dry Oz following reactions may take place.
P4 + 302 —— P40es.
P40s + 202 ——> P401o0.

In moist Oz the P4+Os gets hydrolysed forming HsPO:s.
P4O6 + 6H20 —— 4H3POs.

In presence of NaOH.

P4 + 30H- + 3H20 —— PH3 + 3H2PO2-
N, B SuRefy #

P4+ 302
el : g sifariior @ SuRefa # =1 sififrary & Fach € |
P4 + 302 — P4Oes.

P40O6 + 202 —— P40O10.
e O, B SURAMT H P4Os rTafed BTdY HaPO3 9TdT 8 |

P40O6 + 6H20 —— 4H3POs.

P4Oe. T8I SEIoM adR® (diluent) & wT H B HRAT B |
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p-block elements (N & O Family) -

13.

14.

15.

16.

17.

I\

NaOH & SufRefy .

P4 + 30H~ + 3H20 — PHs + 3H2PO2~

(A) 3Cu + 8HNO; (dilute) —> 2NO + Cu(NO3)2 + 4H20

(B) Cu + 4HNO3 (concentrated) —— 2NO2 + Cu(NQOz)2 + 2H20
(C) 4Zn + 10HNO3 (dilute) — 4Zn(NO3)2 + N20 + 5H20

(D) Zn + 4HNOs (concentrated) — Zn(NOs)2 + 2NO2 + 2H20
(A) 3Cu + 8HNOs3 () —> 2NO + Cu(NO3)z + 4H20

(B) Cu + 4HNO3 (|17%) —> 2NO2 + Cu(NO3)2 + 2H20
(C) 4Zn + 10HNOs (TJ) — 4Zn(NOs)2+ N2O + 5H20

(D) Zn + 4HNO3 (J17€) —— Zn(NO3s)2 + 2NO2 + 2H20

Ba (N3)2(s) —*— Ba (s) + 3N2(q)

PCls produces POCIs on reaction with these compounds

(PCls fr=1 Aifrl & w1 *iffga 81dH) POCIs <1 2 )

PCls + SO2—— POCIs + SOClI; (Source : J.D. Lee)
PCls + H2O — POCIs + 2HCI (Source :NCERT)
PCls + H2SO4 —— SO2Clz + 2POCI3 + 2HCI (Source : J.D. Lee)
6PCls + P4O010——> 10POCls (Source : J.D. Lee).
Compound Oxidation state of Nitrogen

RIIRIET ATSSIST Bl ATRITBROT A=A

HNO3 =+5

NO =+2

NH4CI =-3

N2 =0

So, correct order will be HNO3, NO, N2, NH4Cl
I W& B HNO3, NO, N2, NH4Cl 81T |

8

302 —— 203 AH = + 142 KJ/mol.

7 X 1.28A y
/ \ All electrons are paired so diamagnetic (I Seiagi= AT & o U= 2)
O O

®
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p-block elements (N & O Family) ﬂ—
18. HNO:z decomposes by giving NO2, Oz, H20

4HNO3z —— 2H20 + 2NO2 + 302
So, Ans is (B).
Bl HNO; faafed 81ax NO2, Oz, H20 TdT B |

4HNO3 —— 2H20 + 2NO2 + 302
I SR (B) B

19.* Na + NHs(excess) — dilute solution of sodium in liquid NHz
(which is paramagnetic)
K + Oz(excess) - KOz (O; is paramagnetic)

Cu + dilute HNOs — Cu(NOs3)2 + NO (NO is paramagnetic)
O:2 + 2-ethylanthraquinol — 2-ethylanthraquinone + H202 (Diamagnetic)
Hence Answer is (A), (B), (C)

Bal. Na + NH(3Tera) — &a NHs ¥ |Ifsad &1 a3 faea
GUERESEIRE)
K + O2(3Tf&d) — KOz (O, I )
Cu + @ HNOz — Cu(NO3)z + NO (NO 3= )
02 + 2-UeURITagHTe — 2-Ufau-eimagate+ Ho0: (Ufgraa )
31t IR (A), (B), (C) B

20. P4 + 8SOCl, — 4PCls + 4S02 + S;Cl.  (NCERT Reaction) (NCERT 31f¥fsham)

21.* (A) NH4NO3z(decompose below 300°C to produce N20 & H20, but to produce Nz, it should be heated
above 300°C).

(B) (NH4)2Cr207 & 5 N+ Cr20s + H20

(C) Ba(Ns)2 ~ A sBa+N2
(D) MgsNz (an ionic compound; will not decompose below 300°C)

FA.  (A) NHaNO3(300°C & &9 dM WX faafed Brdx NoO Tm H0 SIfed &var & oifhd Ne Scaffad axet &
forv 39 300°C ¥ &1fd@ qrg o= 7 fhar S =@nfen)
(B) (NH4)2Cr207 —2 5 N2 + Cr203 + H20

(C) Ba(N3)» —2—>Ba + N>
(D) MgsN2 (Y& 3mafaas diffis, 300°C | oA amg R faafea =12t g )
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p-block elements (N & O Family) ﬂ—
22.* = Bi20s is more basic than N20Os

=> NF3z is more covalent than BiFs

=> NHs boiling point is higher than PHs

—> P-P single bond is stronger than N-N single bond.
Bl => Bi20s, N2Os ¥ Udel &R § |

= NFs, BiF: 9 38 @gddion &

= NHs, PHs 9 3if8% F9eMid & ¢ |

= P—P U%d 99 N-N Udhel ¢ 9§ Ydel 8 |

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

o) 0
| Il
HO—S—0—0—S—OH

Il I
o) o)

(H2S205)
A,  J% URSiaIerd A1 ARl o ©, SR fTdH U —0-O- 5&ell Uil SRl & Sl \xadl | faan @ 2|
0] @]
| Il
HO—S—0—0—S—OH
| |
0] (@]
(H2S208)
24. Mn in KMnOza is in highest oxidation state can not be oxidised. I, MnO42- and Fe2* can be oxidised to Iz,

MnO4~ and Fe®* respectively by Os.
8d.  KMnOs H Mn Seac SATeRAIHRYI Al 4§ &, 31d: Alaiidgd el 8 Gdbdl © | |-, MnO42- d Fe?*, Os §RT

B |2, MNO4~ I Fed* # IMRAGT 8l Ahd 2 |

25. PbO2 + 4HNO3z —— Pb(NO3)2 + 2NO2 + 2H20 + O> .

26. Naz2S203 + 4Cl2 + 5H20 —— 2NaHSO4 + 8 HCI
It destroys the chlorine present in fibres during dyeing. That is why the Na2S20s3 is called as antichlor.
Bl Na2S203 + 4Cl2 + 5H20 —— 2NaHSO4 + 8 HCI

I oid fAfY & SR Y9 § SURYT Foli¥IF &1 I BR dT & I& BRUT 2 fb NazS:03 BT TEIFAN Bal

ST |
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p-block elements (N & O Family) ﬂ_
27. KlO4 + H202 —— KIO3 + H20 + O2

H20> acts as a reductant (H202 TaTI® & I8 BT BT & |)

2NH20H + H202 —— N2 + 4H20
H20: acts as an oxidant. (H202 TRABREG & TRE B HAT & |)

28.* 4HNO3 + P4010—> 2N20s + 4HPOs3
So, nitrogen containing compound is N2Os
(A) P4 + 20HNO3 —— 4H3PO4 + 20NO2 + 4H20
N20s can't be prepared by reaction of P4 & HNO:s.
(B) N20s is diamagnetic.
(C) Structure of N20s is:

0 O.
AN 7
;(:):/\I\E.S./N\c}.:

(It does not contain N—N bond)
(D) N20s + Na——> NaNOs + NO2
Bol. 4HNO3 + P4010——> 2N20s5 + 4HPO3

gafoy Aggio gad JIffd N2Os &

(A) P4 + 20HNO3 —> 4H3POa4 + 20NO; + 4H20
N2Os B P4 & HNO3 &1 31fafshar gRT =81 S ST FehdT |

(B) N2Os U= 2 |

(C) N2Os @Y |- &8—

o) o:

S w N
g0 N g

aH N-N g% 3rJuRRerd 2 |
(D) N20Os + Na—— NaNOs + NO2

(29 & 30)

KClIOs —2— KCI +0,
Mn02 (W)

(white ) (excess) (X)

P,0,, +HNO, — >N,O, + HPO,
™ )
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p-block elements (N & O Family) ﬂ_
PART -1l

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

compounds.

FARA Seer fagaaroliy O 8 o I8 &l ARl A —1 offafie<or srawen swifdr 2 |

5. Fact

7. PbS is reducing agent because it getting oxidise in to PbSOa. H20: is oxidizing agent reduce in to H20

PbS JITTREHRI AfdHe ©, Hifd I8 Sffaediqd sdx PbSOs # uRafia 8 Srr 8 H20, sifaiier)
f¥HHD B R A H20 H 3oy 8 S 2 |

8. (1) (NH4)2Cr207 — N2 + 4H20 + Cr20s3
1
19 NNz = ——mol N2
252
(2) 2NH4NO3 —> 2Nz + 4H20 + O2
1
1 nn2 = —
g N2 80
(3) Ba(N3)2 — Bag) + 3N2
1g NN2 = i X 3 = L
221 73.66
(4) 2NHz — N2 + 3H2

1 1
1g NNz = =—mol
17x2 34
9 H3PO:2
(0]
: .
(Two P—H bond) (a1 P—H 1)
7~
Ho” | H
H
10. H20:2 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.
H202 31l qT e Q141 A1 # SifRIITPRG doA [Uad Qi & A a8R HRdl ¢ | Jefd A1egd

D IR ATRNGRS AYaTdH &t H gRad+ Brdr g |

11. I2+ 10HNOs ——> 2HIOz + 10NO2 T + 4H20

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

Y, HIO: 8 | S 3RS &) SATRITHROT 3aveqT +5 2 |
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