p-block elements (N & O Family) ﬂ_

Bl Exercise-1

= Marked questions are recommended for Revision.

= fifed o Sevm A e 2

PART -1 : SUBJECTIVE QUESTIONS
T - | : fI9ATHS Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Occurence, Atomic & Physical Properties.

Qo (A) : Uy, qearody e Wi Jorerd

A-1.» Nitrogen forms a simple diatomic molecule but other elements of same group do not form. Explain.
IO U AR fguRAvdE o7v] 991a1 § oifd 3¢t a7 & o9 a1 991 & | SIS |

Ans. Atomic size of nitrogen is very less. Hence ‘N’ atom can approach close to another ‘N’ atom. This

facilitates the lateral overlap of the p-orbitals forming n-bonds.
Due to large size, other atoms of the same group form only single bonds, but not multiple bonds.

Ans. FISEISH B GRATVGY ATHR Igd HH Bl © | sHfarg ‘N WA 3 ‘N’ WA & o e uga |qaban
2| R p-peTdl & YR AT 9 -9 g9 8| 9 ATBR S HRY S 9F b 3 URHAIY Had
Tohdl 49 g9 B oIfdbd 9gag Tl 99 © |

A-2.  White phosphorus is very reactive, but not the red one. Why?
AHE BIEHIRA AH fhareia g1 8 ofdh el BivhiRa e, Fi 2

Ans.  White phosphorus is very reactive, due to the P-P-P bond angle strain at 60°.
Red phosphorus is very stable, due to chain like polymeric structure.

Ans. ¥ HE BIHIRYE 60° TR P-P-P d4 HI1v G & wRor 3ifdre il gram 2 |
AT BIEHIRA IgAD! A S FAA @A & DRI D AT B1ll B |

A-3.=. Which allotropic form of sulphur is thermodynamically stable at room temperature and pressure ?
HHR B T9 9 @ UR Feb BT HITAT RGY SHHANID! ®Y A it grar g 2

Sol.  Rhombic sulphur & FeH)

A-4. The important source of phosphorus is phosphorite rocks which is mainly phosphates. The same
chemical compound is also present in bones. What is the formula of the compound(s).

HIRBHRE Bl & I BIEHRISE b 8, Sl J&Id: BB Bl ¢ | SHUSR & 9IS e iRer
H ) SURe@ BT 7 | Aiffe (@RDl) &1 93 R0 T ?

Ans. Phosphorite Cas(POa4)2 and fluoroapatite Cas(POa)sF.

Ans. BRBIRIST Cas(POa4). T FARIYUSIZE Cas(POa)sF.

Section (B) : General trends & Chemical Properties.

@ug (B) : AW Yaqfc Tl THEMS I

B-1.= Whyis Bi (V) a stronger oxidant than Sb (V)?

Bi (V), Sb (V) & T 3 Udel ARISRS ©, I ?

Sol. Bismuth and antimony both belong to the nitrogen family and exhibit the +5 oxidation state. However,
on moving down the group, i.e., from antimony to bismuth, the stability of the +5 oxidation state
decreases. This is due to the inert pair effect. Thus, Bi (V) is a stronger oxidant than Sb (V).

Sol. faRw den v <4l N uRaR | Fwfa & qen +5 oifafiaRor oaven @ 2| gaf) o°f # A o=
R g T A fafme, +5 Sffrfiavor sraven &1 i@ wedr & s sRor Afha I 9919 2|
$9feTg Bi (V), Sb (V) ¥ Udel TRIPRS & |
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p-block elements (N & O Family) ﬂ_

B-2.= Nitrogen shows different oxidation states in the range to . It most stable oxidation state
is .
BIEE) A P W) W U SifRfIeRoT sraven SeIiar 2| sHel |alfd wml sifeiiaRor
LR 2|

Ans. —-3to+5,0

Sol. Nitrogen exhibits oxidation states in the range —3 to +5.

GO H ARITHROT A=y —3 W +5 & IRTA | I3 oIl € |

B-3.  The tendency to exhibit —3 oxidation state by a group VA element decreases down the group. Why ?
T § Y T W A8 VA T §RT 3 Aol araven g+ @1 ygfa wed 7, /i ?

Ans. Nitrogen exhibits —3 state in nitride and phosphorus exhibits —3 state in phosphide. Going down the
group, the atomic size increases and metallic character also increases. Hence, the tendency to exhibit
negative oxidation state decreases down the group VA.

Ans. ISEINH AISERS # —3 ATRIIGRUT A qUIiell 8 AT HIEhIRT BIpIssS H —3 ATRABRT [a=el S |
i A M R WA PR Iedl & q ifad o1 W g3 8| 39 @ VA § AR O W
FOHAD JATARADBRYT e T Y g aedl 2 |

B-4.= Why sulphur in vapour state exhibits paramagnetic behaviour at above 800°C.
800°C & HUR AT AT H HHY ATTHDIT AIER FI e 8 ?

Sol. In vapour state, sulphur exists as Sz molecule. S; molecule, like Oz molecule, has two unpaired
electrons in the anti-bonding n* orbitals. Hence, like Oz, it exhibits paramagnetism.

B AT 37T H HeBR S AV B WU H I H I\l 81 02 Y B FHAM Sz A UG n* Feri H QA
YA Seldglv @I 8 | 3T 020 FHM I8 AJgradhed QeI o |

B-5.= Write the following for a white phosphorus molecule :
(a) oxidation state of P (b) covalency of P (c) total number of bonds
(d) bond order. (e) bond angle (f) geometry
HBe BIREPRE A9 & forg e ferfay
(@) P &1 ITRIBROT e (b) P &1 HarSTawmdr (c) I8 BT H =T
(d) 991 ®HH (e) 99 HITT (f) safafa
Ans. (@) Oxidation state of phosphorus in P4 molecule is zero.
(b) Valency of P in P4 molecule is three. Each P atom forms 3 bond pairs and possesses on lone pair.
(c) Total number of P-P sigma bonds in a molecule of phosphorus is six.
(d) Phosphorus-Phosphorus bond order in P4 molecule is one.
(e) Bond angle 60°.
(f) Tetrahedral.
Ans. (@) P43 H BIEHRY B AATHRYT e I 2 |
(b) P4 319 3 P &) FASTHa1 A 8 | YAS P URATY] 3 98 I I © 91 I§ VBT g UR Sf¥ad B

2|
(C) BITHRE & TH Y] H P-P a1 9elf @l gl & ©: 7|
(d) P4 317] 3§ HIRORA-HIEHRE 98 HH (S o | (e) 98 HIUT 60°. (f) aTH D

B-6.  Tellurium forms oxides of the formula TeO, TeO2 and TeOs. What is the nature of these tellurium

oxides?

<gRIA(Tellurium) TeO, TeO, TAT TeOs GF & 3aAIgS I & | 39 <RI 3ifaaTgs] I UHid a1 87
Ans. TeO (oxidation number of Te is +2) is basic.

TeO:2 (oxidation number of Te is +4) is amphoteric.

TeOs (oxidation number of Te is +6) is acidic.

As the oxidation number of the element forming oxide increases, the acidic nature also increases.

TeO (Te B ATRABRU T +2 B) &NT BT B |

TeO, (Te & ATRfIBRU Fw=aT +4) SHIerd e 2 |

TeOs (Te P ARGV T=AT +6) AT BIeT B |

AT I a7l T @ S B ITRNHIOT T deell 8, el uspfar ff gt 2
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p-block elements (N & O Family) -

B-7.  Write the structure and oxidation numbers of sulphur in tetrathionate ion.
TCIATAC M H TR DI AT TAT 3MfRiTdror Gt ferfRay |
- G G
Ans. Tetrathionate g3, 1 o o U o5
Lk
Tetrathionate has S-S linkage.
The oxidation states of sulphur are: +5, 0, 0 and +5.
The average oxidation state of S is +2.5.
.z|3|'. .‘(l)l’.
Ans. CZIUMEINC *:'d:—"—S—S—l?—" -
Qe Qe
TgIMME S-S feidst vEar 8 |
HATHR DI ATRITBROT =T 8 +5, 0, 0 AT +5.
S B AT ATRNBROT A=A +2.5 2 |
B-8.  The bond angle in PH4* is higher than that in PHs. Why ?
PH4* # 99 BT PH3 &1 3Uell SwacR 8Idl , &l ?
Ans. In PH4*, phosphoros undergo sp® hybridization, but in PHs phosphoros uses pure p-orbitals for bonding.
Hence bond angle in PHs is nearly 90°.
Ans.  PHs* #, BIEHIRH sp? HOHRYT BIAT 8 fdh PHs § BITHRA 989 & o Y& p-FeAdl &1 ST BT 2 |
$9feTy PHa H 98 10T ST 90° BTl 2 |
B-9.w Write the oxyacids of the following :
Oxide Oxyacids
N203
NO2/N204
N20s
P4Os
P4010
JfFargs Sifitare
N20s3
NO2/N204
N20s
P4Os
P40O10
Ans.
Oxide Oxyacids
N20s3 HNO>
NO2/N20 HNO2 + HNOs
N20s HNOs
P4Os H3PO3
P40O10 H3PO4
Ans.
IS Sifadtare
N20s3 HNO>
NO2/N20 HNO2 + HNOs
N20s HNOs
P4Os H3PO3s
P4O10 H3POa4
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p-block elements (N & O Family) ﬂ_

B-10.

Ans.

Ans.

N2, CO, CN- and NO* are isoelectronic but the former is chemically inert and latter three are very
reactive, why ?

N2, CO, CN- @1 NO* {Hgae M 810 8, oifdh Ugel drell e wU H Afhd & I 915 a1l
it fopareliar 8 8, i ?

Although each of the above has same electronic distribution in bonding orbitals, nitrogen is inert
because of non-polar nature of bond and high N=N dissociation energy. Rest all (CO, CN-, NO*) are
polar.

T UAS ISWIT I99 Hedhi § TAM Folagid [AaRvl IE@d &, ASSIod 98 31 Fgd ygfa den S

N=N oo $o1f & SR Afha B[l 21 ¥9 ¥ (CO, CN-, NO*) g B & |

B-11.w= On moving down the group from H20 to Hz2Te acidic strength increases, why ?

Ans.
gol.

H20 ¥ HoTe 0@ ai H - S OR 31=A1g Arerd 9l &, &i ?
Due to the decrease in bond (E — H) dissociation enthalpy down the group acidic character increases.

TE H W I M 9H R (E - H) 79 A9 Sof § 3t oM & SRo7 e ot # gfy & 2|

Section (C) : Preparation & Properties of elements

@ug (C) : Tedl $I A== <o o

C-1.

Ans.

Ans.

C-2.

Ans.

C-3.

Ans.

What happens when barium azide is heated ?

F1 B 37 i IRTA Yolss &1 T fhar Siran 87

Barium azide on heating undergoes thermal decomposition. Pure dinitrogen gas is obtained on heating
azide.

Ba(Ns)2 —**— Ba + 3N2

IRTH TOITgS T PR UR A6 Tees <l 8 | Togs Bl T BR R Yg SISAgeio I G gl & |
Ba(N3)2 —=— Ba + 3Nz

Which stable elements of 151" and 16™ group do not react with water under normal conditions ?
15t TT 160 R & DI WU dd Iy IRRURR & oid 9 & a1 fhar 78 axd 87

All the elements show no reaction with water.

T T ST b |1 fohar T8 <9 B |

Chemiluminescence is a phenomenon in which on element glows in dark when exposed to moisture.
Which element of 151 group shows this phenomenon ?
A gfafewii(Chemiluminescence) Ta VT TeT § fo @ ER H =¥del ©, S19 a1 T H el

Bied 2| 151 WE P P14l dcd I8 "l Qi 87
White phosphorus (Pa).
A BB (Pa).

Section (D) : Hydrides
Qv (D) : gIgglgs

D-1.2 Among the hydrides of group 16, water shows unusual boiling point. Why ?

Ans.

AnNs.

T 16 ® BISSISS! H A SIdd AN FAUTdh GATd & | Fl 2

Due to high electronegativity of O, the O—H in H20 forms strong intermolecular H-Bonds. As a result
water exists as an associated molecule while other hydrides of group 16 do not form H-Bonds and
hence exist as discrete molecules. As a result, water shows unusual physical properties, i.e. high b.p.,
high thermal stability and weaker acidic character as compared to other hydrides of group 16.

O &1 I=a fAFARO & BRI, H20 § O-H Uael 3<RIvad H-37 411 & | URUIFRa®Y o U IO

3 & ®U H U STl B | Safd 9 16 @ 3 BIg9gs H-aw &l a9 & de fadd el & w9 § Ui
S 2 | aRTHRERY ST T Wi T Il § i @ 16 & T BISSIgS] B Il I HI oA
FIUIH, Iod A T T Gdel AT AfHeeror g ¥ |

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Besfobrlance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADV PNO- 4
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



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

p-block elements (N & O Family) ﬂ_

D-2.2 Ammonium salts generally resemble those of potassium and rubidium in solubility & structure. Give
reason

I ofaur |rTd: faeraefiaar @ Exa # deRrw 7 wfifsaw & agw 8 3 &1 ?
Ans. They resemble since the three ions are of comparable radii and same charge :

IE 95 B E R®fe A omae gou s dun 9HE e & B €

NH4*=1.48 A K*=1.33 A, Rb* = 1.48 A,

D-3.2 Write balanced equation when NHs is dissolved in
(a) water (b) HCI (c) ag. CO2
Fgfera TRl faRay ST NHs &1
(a) 9T ¥ ©Ield & (b) HCI # ®Terd & (c) STefl@ CO, # dlerd

Ans. (@) NHs+ H:O =—— NHa.H20 (Ammonium hydroxide) =—— NH.* (aq) + OH- (aq)
This reaction occurs to small extent only (1-2 %). Rest of NHs remains unreacted.
(b) NHs (aq.) + HCI (ag.) == NHCl(aq.)
(c) NHs(ag.) + H20 + CO2 (agq.) ——> NH4HCOs (solvay ammonia process)

Ans. (@) NHz+ H20 = NHz.H20 (M9 esgiamags) —— NHq* (aq) + OH- (STefia)
g AMfHAT 9gd &9 A1 (1-2 %) H BRIl © | U9 NHs 3ifshareiie & & |
(b) NH3 (ag.) + HCI (STei) —— NH4CI(STefta)
(c) NHs(ag.) + H20 + CO2 (aq.) —> NH4HCOs3 (Jdfed srif = ushA)

D-4.  What happens when phosphine is absorbed in mercuric chloride solution ?
F1 BT 8, SI9 BB ARINS FARISS [dad § faeed el §°
Ans.  Mercuric phosphide is formed by the reaction between phosphine and mercuric salt,

ARIRG BRHISS, BIHIA a0 ARIRS Aq0 & g IMAHAT §RT a1 2 |
2PH3 + 3HgClo —> HgsP2 4 + 6HCI

D-5.  On being slowly passed through water, PHs forms bubbles but NHs dissolves. Why is it so ?
T H § IR—IR yafed &A1 W PHs §aigel 99101 @ 99 NHs g SITdT 2 | Q91 &I 8l & 2

Ans. N-H bond is more polar than P-H bond. Hence, NHsz forms hydrogen bonds with H-O molecules and
hence dissolves in it whereas PHs does not dissolve and forms bubbles.
Also same electronegativity of P and H.

Ans. N-H 9% P-H &% &1 3ver 31 g &Il 8 | 31d: NHa; H2O 37U[3il @ 1l BIgSIo &% SMl & el
Y8 Yol Sl & Sfaih PHs 81 oIl & 9 geigel a1l o |
Pa H® fagesrorar i |91+ gl 2 |

D-6.a How is hydrazine prepared ?
gTSSIoNg &Y g9d1 87

Ans. NHs + NaOCl—> NH2Cl + NaOH (fast) (z19)
NHs + NH2Cl—— NH2NH2 + NH4Cl (slow) (&141)

D-7.= Both PHs and NHs are Lewis bases, but basic strength of PHz is less than that of NHs. Explain
PHs T2 NHs H1 89 &R 8, o PHs @1 &R A9 NHs 9 &9 81l © | 99371s¢ |

Ans. ‘N’ atom of NHs or ‘P’ atom of PHs has a lone pair of electrons available for donation. Hence NHsz and
PHs are Lewis bases. The electron pair density on a larger ‘P’ atom is less than that of smaller ‘N’ atom.
Hence PHs is a weaker base.

Ans.  NHs &1 ‘N’ URHIY] AT PHz &1 ‘P’ URAIY] &F PR & [olY golgei=i b1 YhTdl IH G & | $deiy NHs
Tl PH: 39 &R 81 B| 99 ‘P URAIY] WR FoIdSi{ W u9@ B ‘N URAY] BT AUl HH Bl B |

(Y PHs g &R T |
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p-block elements (N & O Family) -

Section (E) : Oxides
gug (E) : dfearss

E-1.

Ans.

Ans.
Sol.

E-3.=

Ans.

E-4.

Ans.

In the preparation of P4Oe, a mixture of N2 and O: is used rather than pure Oz, Why ?

P4Os & faRe ¥, g 02 IO N2 oM O2 BT A3 YYth Bl 8, &di?

Pure oxygen will oxidise P4Os to P4O10 despite an excess of P4 is kept at the start of the reaction.
Hence, nitrogen gas is used as a diluent.

Y& ARG P4Os B P4O1o H SRS B, 39 qras@ AMAHA & IR W Ps &1 S v&d 2 |
A ASEISH I T T B arel gered (diluent) & w9 H UIh Bl © |

A compound of 15% group element is used as a fast drying agent in the laboratory. It is :

15 g @ H1 TH DS JANTEmen ¥ UF A Y&h AfeHE (drying agent) & wU H W Bl © | T8
—

P4010

P40O10 acts as a strong dehydrating agent.

P4O10 U Jdal fAoielidR® &) e BRI Bl 2 |

Write the structures of the oxides : N20O3, N2Os, P4Os and P4O1o0.
Jfrarssi @1 FRaAT fIRau : N2Os, N20s, P4Os TIT P4Ono.

Al O prn—dn
I ( ) <" (z-bond)
Sp (A”) /P\
o\
P4Os \l/ i P4O10 |
\.,., /O / O}‘,H 4o
0—p—0 sp’” (aII
N sp’ (aII)
) o’ ...0 o? e ‘% ::C;. O . .:
NAOs .Q\N—N/Q. .Q\N_N/Q. : e "/ / AN < i N/ \N<
% T g o 107

Why does NO2 dimerise ?

NO: fga®iqgd i 8rar 87

NO: being odd molecule, on dimerisation is converted to stable N2O4 molecule with even number of
electrons.

NO; U@ fawd sl 3] B ol & fgd@iad ea) FAE®@ & godg & A W N2Os (9 H
gRafdd &rar |

Section (F) : Oxyacids
@us (F) : Jerifier

F-1.2

AnNs.

In the manufacture of sulphuric acid by the contact process, sulphur trioxide is not directly dissolved in
water. Why ?

S YA §RT TeRIRE 37 & A0 #, Fomhe ¢T3 ffarse o § Jogel ®U 9 781 godr 2| & ?
SOs reacts with water to form H2SO4 which forms a mist that is difficult to condense. It escapes in the
atmosphere. It is, therefore, absorbed in conc. H2SO4 to form oleum which may be diluted to form
H2SOa.

SOz i & W a1 P& HoSO4 91 2 | Sl BIRT F9KIT &, NTAd1 Fua9 $ied 8Ial & | I§ argavsd
H Bd AT 2| gAY T8 W H2SO4 ¥ 37aenfya g1ax ofiferad a=rar 8, R a a”a H2SO4 91 |l

=

/\

Resonance®

Educating for better tomorrow

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

ADV PNO- 6
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



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

p-block elements (N & O Family) ﬂ_

F-2. How are SO2Cl2.S03 and SO2 obtained from sulphuric acid ?
SO:Cl2.S03 T SO2 HHIRH 3+l ¥ b UKl BRd & ?

Ans.  SO:Clz is formed from H2SO4 by treating with excess of phosphorus pentachloride.
H2S04 + 2PCls —— SO2Cl2 + 2HCI + 2POCls
SOs is obtained from sulphuric acid by dehydration with phosphorus pentachloride.
2H2S04 + P4O010 — 4HPO3 + 2503
SOz is obtained from conc. H2SOa4, when heated with copper metal.
2H2S04 (conc.) + Cu—— CUSO4 + 2H20 + 250>

Ans.  SO:Cl, BB UTIFARGS & MR B AU HoSO4 BT SUAMRT R & g1l ¥ |
H2S04 + 2PCls — SO2Clz + 2HCI + 2POCls
SO: BIEHIRA UTIFARTGS & A1l FSielidRol §RT AHIRe 7 I UT 8l & |
2H2S04 + P4010 —— 4HPO3s + 2503
SO, A= H2S04 ¥ UK BRIl 8, 914 39 SR &1 & @1 T fHa S 2 |
2H2S04 (A1) + Cu—— CUSO4 + 2H20 + 2S0:2

F-3. Sulphur on oxidation with hot sulphuric acid gives :
T AHRIR® 37 & A1 JATRIPRYT IR FeBR qdll © -

Ans. SO2

Sol. S + 2H2S04—— 3S02 + 2H20

Section (G) : Halides and Oxyhalides

@ug (G) : zaTss aell Jfadigarss

G-1.  Pentahalides of phosphorus are known, but not pentahydride. Why ?
BIRPIRT BT Uledlss 14 8, odfbd U<CBssiss dal, ai ?

Ans. Phosphorus exhibits pentavalency in excited state. Fluorine, chlorine or bromine is more
electronegative and influences excitation to form PXs. However, hydrogen is not that much
electronegative to incluence the excitation in phosphorus. Hence PHs is not formed.

BIPIRA IO AT H TAFAISTHAT SR 8 | FARIA, FARIT frdl S 31fdes Jggezrofl I 8 don
IS P gHIfAT HRb PXs 99T 8 | T SISO BIehiRd H S3Ioid dl yqifdd v & forg o1fds
g L Bl © | 3 PHs 8l gal 2 |

G-2. A compound X’ which is a yellowish white powder is prepared by the reactions of white phosphours
with excess of dry Clz. Identify X’ :
T AE X Sl die—ang ol 8, Y&b Cld AR & A1 ABE BIEhIRA DI AWAHAT R AT I

21 X P ggan= |
Ans. PCls

G-3.2 Which hydride of the oxygen family shows the lowest boiling point?
A URAR P DI BSgeS FAdH FaIAIH Sl & 2

Ans. H2S

Sol. 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.

B :  H20 ®1 FaAAP BISgIo 99 & BRU Iod BIAT 8, olfbd GHE H A OF R JYHR de & AIF—1
FaUAID W geal B (FiIfd U I I BT URATT q@dl © |) AT 39 TR il aRIR & eSSl
H HoS &1 aUHid Fa $HH BIal 8 |

G-4.  What happens when
(A) PCls is heated.
(B) PCls is reacted with heavy water.
F1 B § o9
(A) PCls &1 T faram ST € |

(B) PCls @1 WIRY STl A IfAfhar svard B |
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p-block elements (N & O Family) ﬂ_

Ans.

G-5.

Ans.

G-6.

Sol.

(A) PCls —*— PClsz + Cl2
(B) PCls + D20 —— POCIs + 2 DCI
POCIz + 3D20 —— D3PO4 + 3DCI

Why does PCls fume in moist air ?

PCls¥¥ 9 # §F i 91a1 8 ?

PCls hydrolyses in the presence of moisture giving fumes of HCI
PCls + H2O —— H3POs + 3 HCI

PCls 71 @1 IuRerfd 3§ Sreleraafed g1ax HCl & g3 a9 2 |

PClz + H2.O —— H3PO3 + 3 HCI
Complete and balance the following :

(i) P4O10 + PCls ——> (i) NHs + NaOC| —Seiatin

1 srfafanett &1 wgfera a qof @i |

(i) P4O10 + PCls —— (i) NHs + NaOC| —feR_

(i) P4O10 + 6PCls — 10POCl3 (i) NHs + NaOCl ——> NH2Cl + NaOH (fast) (1)

NHs + NH2Cl —— NH2NHz + NH4CI (slow) (&)

Section (H) : Miscellaneous Compounds

gvsg (H) : fafaer e

H-1.

Ans.

Sol.

H-2.

Sol.

Sol.

H-3.

Ans.

Ans.

NaHSO:s + [X] (excess) + H2O —— NaHSO4 + Hi
[X] + Na2S203 —— Nal + [Y]

Identify X & Y ?

NaHSOs + [X] (3f&d™) + H2.O — NaHSO4 + HI

[X] + Na2S203 —— Nal + [Y]

Xd Y ® ggaiy ?
X=1
Y = Na2S40s

NaHSOs3 + |2 + HoO —— NaHSO4 + HI
I2 + Na2S203 —— Nal + Na2S40e

Identify the product of the given reaction :

& g afafean &1 I Iarsd—

AgBr + 2NazS:03 —

H2S04 (dil) + NazS203 —>

H2S04 (conc.) + Na2S203 ——

AgBr + 2Na2S203 —— Naz[Ag(S203)2] + NaBr

H2S04 (dil) + Na2S203 ——> NaxSO04 + S (white turbidity) + H20 + SOz
3H2S04 (conc.) + NazS203 ——>Naz2S0a4 + 4SOz + 3H20

AgBr + 2Na2S203 —— Naz[Ag(S203)2] + NaBr

H2S04 (A7) + NazS203 —> NazSOs + S (I8 Tigaldd) + H20 + SO:

3H2S04 (A1) + Na2S203 ——>Naz2S04 + 4S02 + 3H20

A and B are elements with atomic numbers 16 and 17. Write different combinations of binary
compounds known from them.

AT B URHIY] HHH 16T 17 & I & | 3790 g1 U fgaift diffrel & faftrs warem fafad |

Atomic number of A = 16. It is sulphur. Atomic number of B = 17. It is chlorine.

Excess sulphur reacts with chlorine to give dimeric monochloride. Sulphur reacts with excess chlorine
to give tetrachloride. Molten dimeric monochloride on saturation with chlorine gives dichloride.

2S + Clo—— S2Clz ; S,Cl2 + Cl2—— 2SCl2

A BT URETY] HHIDG = 16 8 | I& AHR & | B BT URATY HHD = 17 8 I§ TN 2 |

/\
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p-block elements (N & O Family) ﬂ_

FAR TR @ AMART & A1 fha1 b fgdDIT el FERISS 8| Foh) FARIT & AMART & A1
fhal TR T FARTSS AT © | Terd fgdd ThadadRiss g & A1 G« d TN SRTARSS
CRICIR

2S + Clo—— S2Cl2 S2Clz2 + Clo—— 2SCl2

PART -1l : ONLY ONE OPTION CORRECT TYPE
T - || : D9 U Gel fddhed YBR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Occurence, Atomic & Physical properties.
QU (A) : Ui, TRATvd e Wifoe Jorert
A-1.2 Which of the following is least reactive ?
(A) White phosphorus  (B) Yellow phosphorus (C) Red phosphorus  (D*) Black phosphorus
71 % 9 I 99 A fhareie ® ?
(A) TIT HIERIR (B) GIell BIRpIR™ (C) Tl BIRHIRA (D*) BTAT BIDIRN
Sol. Black phosphorus is thermodynamically most stable form of phosphorus as it is a highly polymerised
form of phosphorus. Hence it is least reactive.

Bl BTl BIREPRA SHIAHIT ©Y T BRHIRG B Faiftie W) axel & wifd I8 BIEpRg P Soadd
T AR © | 37k, I8 Fa¥ A fhareiet 5 |

A-2.2 Nitrogen is best obtained by the thermal decomposition of which one of the following :

1 4 @ fee aTd SuEed gRT ARSIS Sl ArAT H 9w Bl ® |

(A) NH4CI (B) NH4sNO3 (C) AgNOs (D*) NH4NO:2
Sol. NH4ClI gives NHz, NH4NO3z gives N20 and AgNO3 gives NO2.

(NH4Cl, NHs <aT 8, NH4NOs, N2O a1 8 iR AgNOs, NO2 <41 & |)

(A) NHsCl —2— NHs + HCI

(B) NHsNOs —2— N20 + 2H20

(C) AgNOs —2— Ag + NO2 + 1/202

(D) NHaNO2 —2— N2 + 2H20

A-3. In modern process, white phosphorus is manufactured by :
(A*) heating a mixture of phosphorite mineral with sand and coke in an electric furnace
(B) heating calcium phosphate with lime
(C) heating bone ash with coke
(D) heating phosphate mineral with sand.
anyfe fafdy &, vad BrwRY $1 f5Ed gRT 991 OI1a 2 |
(A*) To fIgd wedl H Xd @ DId & AU BIRBRISE WIS & A0 B TH R
(B) Bferrad BT 1 AgH & A1 TH XD
(C) BH & WY BfgSTl & I B TH TR
(D) B WS ®I Xd & AT TH RSB

Sol.  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(P0.)2 (from bone-ash) + 10C + 6Si02 —2— 6CaSiOs + 10CO + Pa(s)
Sol. WIHRIET @RS & Tdh A0 Cas(POs). & X TA1 B & A1 fafd § e fgd vt § ™ o7 w
399 BIEIRT UT el 2 |

2Cas(POa)2 (JIRF—TE A) + 10C + 6Si02 —2— 6CaSiOs + 10CO + Pa(s)
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p-block elements (N & O Family) ﬂ—
Section (B) : General trends & Chemical Properties.

gvs (B) : 9N qu I S ilul?ﬁ
B-1.  The oxidation state of sulphur in the anions SOs?-, S204?- and S206% follows the order :
S032, S,042- TAT S2062~ FUMIAAT H FAHY DI ATFATHIVT AARAT BT HA 4 &
(A) S206% < SO4?~ < SOz~ (B*) S204%~ < SO3?~ < S206%"
(C) SOz < S204%~ < S06%~ (D) S204%~ < S206%" < SO32~
Sol. 0.S.0fSinSO*=+4
0.S.0f Sin S04 =+3
0.S.0f Sin S206>=+5
(None of these contains peroxide linkage).
The correct order of increasing O.S. is ; S204%~ < SO3?%~ < S2062%-
Sol. SOz H S &I ATFIIHIUT @A = + 4
S2042-H S P SfRIBUT J7a=eAqT = + 3
S2062H S B STRATHRT JTaRAT = + 5
(EFH ¥ PIs | weifrarss foidol T8l I ©)
T S ATHRABROT faRAT BT FEl HH © ; S204% < SO3? < S206%

B-2.a Correct statement about allotropy of sulphur is :
(A) Monoclinic sulphur is more stable than Rhombic sulphur at room temperature.
(B) Both Monoclinic and Rhombic sulphur have same ring structures and crystalline structure.
(C*) Rhombic sulphur exists at room temperature.
(D) None of these
Y B ARHY B Wed A F& U ®
(A) PR B dqTT TR THAAIE TR IfFad Toh) d 31 wmi 81 = |
(B) Qi Ydh-Iaiel @ fPad Ao T Joid A&l 9 fohveell Axae @Ed g |
(CY PR B AU W gD Tehx Pl JRAT 8 |
(D) 3T | PIg &I
Sol. Stability (Mono clinic < Rhombic)
Monoclinic and Rhombic sulphur have same puckered ring structure but they differs in crystalline
structure.

Sol. erf¥@ (Th+ame < Afdad)
UHIcIE g RIPgh FowR A Ahald dod AR W 8 i fheealid axaqr ¥ =1 il & |

B-3.2 The nitrogen atom may complete its octet in several ways. Which one is incorrect ?
(A) Electron gain to form the nitride lon, N3- e.g. LisN.
(B) Formation of electron pair bonds. e.g. NHz or NF3 Azo compounds (—N=N-)
(C) Formation of electron - pair bonds with electron gain. e.g. Amide ion NH2~ and imide ion NHZ-,
(D*) Formation of electron pair bonds with electron gain : NHa* ; N2Hs*; (C2Hs)a N*
AGEIo URATY] 3fUT ISP 3 Y&l § Yol IR Fahall & | 71 § | S Tad 8 ?
(A) AT UBY HRD AgeC 3MI, N3~ 3&T. LisN g1 B |
(B) Soiag = 998 I &1 fAHT0T 311, NHs a1 NFs, (oG (-N=N-)
(C) STIaEI UV B & 1ol gelagid a8 ¥l Pl FHi0] Q1. TAISS M NHo- G SAISS 3T NHZ-,
(D*) SeIagd U8 PRA D A Soldi= a8 I BT A7 I&1. NHa* ; NoHs*; (C2Hs)s N*

B-4. NH, , NH, , NH, , NH* and N*" are:
Ammonium  Ammonia Amide Imide Nitride
(A*) Isoelectronic (B) Isostructural
(C) Homologous members (D) Nitrogen has different oxidation state
NH; ,NH; , NH; , NH> @ N*" are:
yaifEa s THIgS FUIES TrEgIEe
(A*) FHZ IR (D (B) SHERTATHE
(C) HHSIIg HERT (D) ISgIo @1 fafde siferiraor arawen
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p-block elements (N & O Family) ﬂ_

B-5. How many P=0 bonds are present in (HPO3z)s ?
(HPO3)s # fee P=0 9= SuRerd &1 &7
(A)O (B) 6 (C93 (D)9

B-6.22 The correct order of sulphur — oxygen bond energy in S2032", SO42-, SO3 and S206%" is:
S2032", SO427, SOz T S2062 H AHR—IITRIGT T Soll BT Bl HH B—

(A) S2032 < S04?” < SO3 < S206%" (B) S203?" < S206%” < SO42” < SO3
(C*) S203% < SO4?” < S206% < SO3 (D) S206% < SO4? < SO3 < S2032°

B-7.= Which of the following bonds has the highest bond energy ?
1 H | BI 99 STEdd 99 Soll gl 27

(A) Se-Se (B) Te-Te (C* S-S (D) O-0
B-8.2m The wrong statement about N2O is :

(A) it is nitrous oxide (B) it is a neutral oxide

(C* itis not a linear molecule (D) it is known as laughing gas

N20 & HqH ¥ TTed $HH B :

(A) I8 T13e Sifrss ¥ | (B) I8 T SR fgs 2 |

(C*) I8 V&I o] TRl B | (D) I8 BRY N9 FHEARN & |

. - .o + 5
Sol.  :N=N—{¥<—> :N=N=0 <—> :N=N-0: (linear)
Sp (X} Sp oo Sp

EX :Nzrsxf)—>§j:<—>:ﬁ=§=§<—>:NEL\’1)_§: ()
B-9.a The hydrides of group 15 elements can act as :

(A) lewis acid (B*) lewis base (C) both (D) none

e 157 & gegss 4 # A f5d UaR 3 I9eR ovd ® ¢

(A) FS4 31 (B*) g=9 &R (C) g (D) 7% | BIg T
Sol. Has one lone pair of electrons on central atom which they can donate to lewis acid.

Bd 3P B AT R TP soideid g BIal 8, forasl I8 (Al g9 o @l T &R Adhd © |

B-10. The basic strength of the hydrides of group 15 elements :
(A*) decreases on moving down the group (B) increases on moving down the group
(C) first decreases upto AsHs and then increases (D) first increases upto AsHs and then decreases

e 15 @ BIRglss Bl AR qMe :

(A*) I8 ¥ ¥ O W ' B | (B) g ¥ I I W Fgh B |
(C) AsHs T Ugol Tedl & dor fbv dadl 2| (D) AsHs @& Ugel dgdl & o fi gl 7 |
Sol. 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.

Td. OYE H K 9N W 9E 15 J@l & sisgigsl B AR 9l H HH AR § R®ifP g H A o W
SH—or fagasRordl § 1 BRll B p-dhetd 9 T § 4T o § A YS! goldg W s-Hed H
IuRerd B € ¢
b s-PeTh geg AR Tl AfRTHSD B & TAYBR 377! g4 A0 ygfa o7 gurdl el 8 |
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p-block elements (N & O Family) ﬂ—
Section (C) : Preparation & Properties of elements

@ug (C) : fave™ den ol & oM
C-1.a Ammonium salts decompose quite readily on heating :
() Ammonium salt of weak oxidizing anion (e.g. Cl-, CO32-, SO4>) —™&_, Gas X
(i) Ammonium salt of strong oxidizing anion (e.g. NO2-, NOs~, ClO4-, Cr,072) —2, Gas Y/Z
Identify X, Y, Z
IR U Bl T IR TR HEel WU ¥ fJafed g 2|

(i) gt STRITBR VMG BT JFRIIGH STqu (IETERVl Cl, COs2, S042) — 5 I X

(ii) Tt AfRABN Foma= &1 SHIfRH oaur (Sa1. NOz-, NOg-, ClO4-, Cr2072) —™ 5 3 Y/Z
X, Y, Z & ggaf |
(A) N2, NHs, N2O (B*) NHs, N2, N2O (C) N20O, NHs, N2 (D) NO, NHs, N20

C-2.: Which of the following does not give oxygen on heating ?

o o 9 BT T BT R SRS T8 I

(A*) (NH4)2Crz2 O7 (B) KCIOs3 (C) Zn(ClO3)2 (D) K2Cr207
C-3.2a Red and white phosphorus will differ but not in :
(A) smell (B) solubility in CHCIs
(C) exhibiting phosphorescence (D*) reaction with concentrated HNO3
ATl qAT A%E BB =1 &, ofds 1 9 =181
(A) T (B) CHCIs # faera
(C) vfafewh uri= & (D*) 9= HNO: & w11 1fdfean
Sol. Allotropes differ in their crystal structures and physical properties but have same chemical properties.

B ITREY IMU el WvE iR Wifde o # A B g Afde |qAm e o e # |

C-4.  Which of the following is incorrect ?
(A) Ammonia is prepared in the laboratory by the action of NaOH on Ammonium salt.
(B) All the hydrides of 15™ group are colourless, highly volatile and poisonous gases
(C) Metal phosphides upon hydrolysis give phosphine.
(D*) Metal phosphides upon hydrolysis give phosphoric acid.
o # P BUF Tod 87
(A) TATRITAT # ST ®1 JMITH T1aur IR NaOH @1 fhan gR1 99 <iran & |
(B) 150 HE & VI BSC WeH, Swd araefial 9 favel 9 et 2
(C) 9T BITHIgS & TANTHCH UR BB UT< BT 2 |
(D*) &1 BIFHISS & STUEeT IR HIThIRe 7 UT BT B |

C-6. Ps + NaOH —™ 5 Products
Products will be :

Ps + NaOH —" 5 I@re

IS BRT—

(A) HsPO4 + PHs (B*) PH3 + NaH2PO:> (C) NaHz2PO2 + H3PO4 (D) HsPOa4
C-7.= Hydrolysis of Nitride of s-Block elements (for e.g. BasN2, CasN2, LisN) will yield

(A*) NHs + Metal hydroxide (B) only NHs

(C) NHs + HNOs (D) NH4OH

s-&ifd del (ST BasN2, CasNz, LisN & foT ) @& A18gISS & STleivaed IR UTw &N

(A*) NHs + €T ETSSIaISS (B) ®ad NHs

(C) NHs + HNOs (D) NH4OH
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p-block elements (N & O Family) ﬂ_
Section (D) : Hydrides

grg (D) : TIggIgS
D-1.x= The thermal stability of the hydrides of group 15 follows the order :
AYE 15T & TSeRS & aary i@ 1 %9 # g 2|

(A) NHs < PH3 < AsHs < SbH3 < BiHs (B*) NHs > PHs > AsH3s > SbH3 > BiHs
(C) PH3 > NH3 > AsHs > SbH3z < BiHs (D) AsHs < PHs > SbH3 > BiH3 > NHs
Sol. 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.

Bl FYE H 9 S WR X-H 99 TS URATY] ATHR 98+ R 9l & | sy 99 fIae ol gedl & qen
A i "edr § | ofd: A i &1 Tedl gaT Wel %9 NHs > PHs > AsHs > SbHs > BiHs B |

D-2.  One mole of calcium phosphide on reaction with excess water gives :

(A) one mole of phosphine (B) two moles of phosphoric acid
(C*) two moles of phosphine (D) one mole of phosphorus pentoxide
Hfoeram BipIgs, T & A I fhar &) a1 2 |
(A) TH AT BIEHIA (B) T ATl BIEhIR® 3
(C*) Q1 A B (D) Uh AT BIBIRY UTATaATSS
Sol.  According to the following reaction, one mole of CasP2 gives 2 mole of PHs

CasP2 + 6H20 —— 3Ca(OH)2 + 2PHs.
gd. 1 iffshar & SR CasP2 &1 Udb Al PHs & 2 Aidl <l 2 |
CasP2 + 6H20 — 3Ca(OH)2 + 2PHs.

D-3. H2S burns in Oz to form

H2S, O, ¥ STy <dl © :

(A)H20+ S (B*) H20 + SOz (C) H20 + SO3 (D) H2SO4 + S
Sol. H2S + O2 —— H20 + SO2

D-4. PHs (anhydrous) + HBr (anhydrous) — X. Identify X ?
PHs (fFstat) + HBr (ffsfer) —— X, X &1 ggan=y ?
(A) H3BrOs (B*) PH4Br (C) Br2 (D) P4
D-5. Calcium phosphide reacts with water or dil. HCI and gives a compound ‘X', which fails to react with HCI
but produces dense white fumes with HI (g) due to formation of °Y’. Compound X and Y respectively.
(A*) X = PHz and Y = PHal (B) X = NaH2PO> and Y = H3PO>
(C) X=PH4" and Y = PHu4l (D) X =PHz and Y = H3PO:>
BIRRH BIThIss S A1 a9 HCl & [ b w_a Ae X o & S HCl & wer fohar <181 el @
AfT HI (g) & 1 fhan e &1 29a g9 Y 9ra1 8 | e X T Y B 58—
(A*) X =PHzdY = PHal (B) X = NaH2PO24d Y = H3PO:2
(C) X=PH4" 9 Y = PHaJl (D) X =PH3dY = Hs3PO2
Sol.  CasP2 + 6H20 —— 3 Ca(OH)2 + 2PH3
PHs + HI (g) — PHaJl (g)

D-6.2 N> Ho X %,y 920 .7
Haber's Process Ostwald's Process
Identify X, Y, Z
N> H, X 0, % O, +H,0 7
TR WHA 3ifvcdres Uhd
X, Y, Z & ygant—

(A) NHs, NO2, HNO:  (B*) NH3, NO, HNOs  (C) NO2, NHs, HNO2 (D) NHs, NO, HNO:
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p-block elements (N & O Family) ﬂ_
Section (E) : Oxides
g (E) : sifqrss

E-1. Sulphur trioxide can be obtained by which of the following reactions :

1 d 9 P AR gRT TR SIEsifraTss U fhar S Hear 38—
(A) S +H2S04 —2— (B) H2SO4 + PCls —2—
(C) CaSO4+C —2— (D*) Fe2(S04)s —2—

E-2.22 NO:2 can be prepared by heating :

=1 A 9 e ™ wRe NO2 1 g9Rl o |ad ®

(A) NH4NOs3 (B) NaNOs (C*) Pb(NOs3)2 (D) KNO3
Sol.  2Pb (NO3)2 —2%— 2PbO + 4NO2 + O2

NaNOs and KNOs gives their nitrites and Oz where as NH4NOs gives N20.
Bol. 2Pb (NOs), —¥2X 5 2PbO + 4NO; + O2

NaNOs a9 KNO3 3@ AISgIge a1 Oz Td &, Sidfd NH4NOs , N2O <l & |

E-3.:a HNOs3 + P40O10—— HPOs3 + X

in the above reaction the product X is :

HNOs3 + P4O10 —— HPOs3 + X

JURIFT AfAfHAT § I X ®

(A) NO2 (B) N20O3 (C) N2O4 (D*) N2Os
Sol.  4HNOs3 + P4O10 —22X 5 4HPOs + N20s (anhydride of HNO3)
g 4HNO3 + P40O10 —2%% > 4HPO3 + N20s (HNOs &1 TEISSIES)

E-4.% Which of the following oxides of Nitrogen is Neutral
1 # @ P11 Ao BT AfRTsS SaH Bdl © |
(A) N2Os (B) N2O3 (C) N2O4 (D*) N2O

E-5.: Which of the following oxides is amphoteric in nature ?

1 o 9 B sifaargs SwIEHl ugfd &1 2 ?

(A) N20s3 (B) P4Os (C*) ShaOs (D) Bi203
Sol. Sh4Oe reacts with NaOH forming arsenite as well as HCI forming SbCls.
&1 SbsOs, NaOH ¥ fohdm &Ra 3MivISe §91a1 & G HCl & 12 SbCls 9914 § |

E-6.2 Following are neutral oxides except :

/1 3 DI ISR SifaaTss T8l B |

(A) NO (B) N2O (C)co (D*) NO2
Sol.  2NO2 + H20 —— HNOs + HNO>

It is a mixed anhydride of HNO2 and HNO:s.
gl 2NO2 + H2O —— HNO3 + HNO:>

I8 HNO2 3R HNO: &1 s fAf3rad vrerssEs ¢ |

E-7.2 Aqueous solution of SOz is a :

(A) weak acid (B) reducing agent (C) bleaching agent (D*) All of these
SO, &1 TTefig A= ®
(A) SId I (BELEIPED (C) faRsThar (D*) SWRIaa aH

E-8.  Which of the following oxides is the most acidic ?
=1 ¥ @ B sifearse 9aifde sl € ?
(A*) N2Os (B) P20s (C) As20s (D) Sb20s

Sol. 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.
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p-block elements (N & O Family) -

/\ g

T g (V) o Sifeiiod & Hed IgTRudl H TR I Jifqigs] Bl oA § HH Bl 2| W8 A

SN TR 3y |rged § &l gt 2 |

Section (F) : Oxyacids
o (F) : iR
F-1.= The correct order of decreasing acidic strength of oxy acids of group 15 elements :

F-2.

F-3.2=

Sol.

F-5.

Sol.

g 15 <@l & AN 3Tl B i AMed B Hedl gl |l HH o—

(A) HNO3 > H3SbO4 > H3AsO4 > H3PO4 (B) H3PO4 > H3AsO4 > H3SbO4 > HNOs3
(C*) HNO3 > H3PO4 > H3AsO4 > H3SbO4 (D) HNO3 > H3AsO4 > H3PO4 > H3SbhO4
Industrial preparation of nitric acid by ostwald’s process involves :

(A*) oxidation of NHs (B) Reduction of NHs

(C) Hydrogenation of NHs (D) Hydrolysis of NHs

IRcdlcs UhH g1 Asfed 3rFa & 3ienfie =i & 8rar 83—

(A*) NH3 T 3ATeRATnRoT (B) NH3 &1 39=ra=

(C) NH;3 ETSSISTHIHROT (D) NH3 STeAIee

Which of the following is the most powerful oxidising agent :

=1 % 9 P qatfde enfaaered sicfiers

(A*) H2SO4 (B) HPO3 (C) HsBOs (D) H3POa4
When P4Oxo is dissolved in water, the acid formed finally is :

9 P4O10 B STal # faera fam Sirem 8, 9 99991 arell o ® :

(A) HaPOz2 (B*) H3PO4 (C) H3POs (D) HaP207

P4010 + 6H20 —— 4H3PO4

Which of the following reactions depict the oxidising behaviour of H2SO4 ?

71 5 9§ DIRA AMAHAT HoSOs & SATRIGRYT Fa8R HI JARN & 2
(A) 2PClIs + H2SO4—— 2POCIz + 2HCI + SO2Cl>
(B) 2NaOH + H2S0O4 —— Na2S04 + 2H20
(C) NaCl + H2SO4 —— NaHSO4 + HCI
(D*) 2HI + H2SO4 —— 12 + SO2 + 2H20
-1 +6 0 +4
2HI + H2SOs4 —— I2 + SO2 + 2H20
Thus H2S04 oxidises HI to Ia.
-1 +6 0 +4
2HI + H2SOs4 —— 12 + SO2 + 2H20
39 UBHR H2S04, HI BT I H STaiiad &R € |

Section (G) : Halides and Oxyhalides

@ue (G) : gagS q Jifriizags

G-1.= The order of stability of halides of sulphur with different halogens is :

fafsr Blio & 1Y IobR & BASS] & AIT BT I8! HH 87
(A)->Br>CF>F (BY)F>CF>Br>I- (C)Br>ClI>I->F

G-2.» Ammonia reacts with excess of chlorine to form :

(A) N2 and NH4CI (B*) NCls and HCI (C) NH<Cl and NCls
ST, FARE D AT & F1U fsha1 dRd g=7dT 2 |
(A) N2 @ NH4CI (B*) NCls @ HCI (C) NH4Cl @ NCls

(D) F>ClF>1->Br

(D) N2 and HCI

(D) N2 @ HClI

/\
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p-block elements (N & O Family) ﬂ_

G-3.

G-4.:=

G-5.2=

G-6.2=

Ans.

A yellow coloured crystalline substance gave a colourless gas X on reaction with flourine, which is
thermally stable and has octahedral geometry. X can be.

TP Yol I BT fobeeel ugred vaq @ a1 fifhar R TREE A X S B O 9 wU 9 W) 9
AT BIDII AT T@d & | X 8 dobal —

(A) SF4 (B*) SFs (C) SF2 (D) S2Fe
PCls reacts with water to form :

(A) PHs (B*) HsPOs and HCI  (C) POCls (D) H3PO4
PClz ST & &1t foham ®xa 9911aT 83—

(A) PH3 (B*) HsPO3z @ HCI (C) POCIs (D) H3POa4

The final product obtained on hydrolysis of PCls is :
PCls & ol 3l98ed WX YT ff~qH SE ©
(A*) H3PO4 (B) H3POs3 (C) POCIs (D) PHs

Which of the following phosphorus halide is the best reducing agent?

71 9§ 9 DI BBRY TASS 38T UAID © ?

(A) PCl3 (B) PFs (C) PBrs (D*) PIs
PIs is a strongest reducing agent among the phosphorus trihalides.

I BRBIRT €8 eSS H 9 Pls YaIdH TS 2 |

Section (H) : Miscellaneous Compounds

gvg (H) : fafde 9fie

H-1.

Sol.

H-2.

Sol.

H-3.

Sol.

H-4.

Sol.

When sulphur is boiled with Na2SOs solution, the compound formed is :
(A) sodium sulphide (B) sodium sulphate (C) sodium persulphate (D*) sodium thiosulphate

ST19 NazSOs faead @ A1 Te®hr ®l STl Sl & ol a9+ a1l Afd 741 8§ —
(A) AIfSTH TehEgS (B) \ifsTd Aeme (C) \ifsTw wmewe  (D*) |Wifsud amargewme

Na:SOs3 + S Alkalln; %;Iolutlon Na2S203
oi

NaxSOs + S — 8 T, \a.5,0,
FITAT TR

NazS203 is prepared by :

(A) reacting H2S203 with NaOH. (B) reacting Na2SO4 with S in alkaline medium.
(C*) heating NaOH and S. (D) reducing Na2SO4 with S in acidic medium.
Na2S:03 ¥1 §RT 911 1l &

(A) NaOH @& |12 H2S:03 #1 fohar gRT| (B) &g A1egd § S & A1 NaxSOs &Y fham gRi|

(C*) NaOH AT SPT M ®R | (D) 3Tl AT H S & AT NaxSO4 HT TUaA |

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

The products of the chemical reaction between Na2S20s3, Cl2 and H20 are :

NazS203, Cl. @1 H-0 & #ed RIS fifshar &1 Sdrg 41 2 -

(A) HCI + NazS (B*) HCl + NaHSOs  (C) HCI + Na2SOs (D) NaHCIOs + H20
Na2S203 + 4Clz + 5H20 —— 2NaHSO4 + 8HCI

The term 'thio’ is used in the names of all of the following compounds except :

ORI Ug &1 STA = d F fhg A & aifaRea |t & fow 8am 2 -

(A) NazS203 (B) NazS20s6 (C) NaSCN (D*) NazS0Os
It is sodium sulphite containing sulphite, SOs?-.

Ig AIfeTq Iobige & Rife saH Tohige SOz Bial 2 |
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p-block elements (N & O Family) -

H-5.  Which of the following gives H202 on hydrolysis ?
71 % § ®IF ST Uged WR Hp0, 3al & ?
(A) H2S20s3 (B*) H2SOs (C) H2S207 (D) H2S40s
Sol. H2S0s5 + H2O —— H202 + H2SOs4 .
H-6.  Which of the following is not formed in the below reaction :
T Q13 afwfran § 9 9§ ¥ @i Sae fAfia T8 g
O3 + Kl + D20 —
(A*) KOH (B) Oz ©) I2 (D) KOD
Sol. O3+ KI+D20——KOD + 02+ I2
PART - lll : MATCH THE COLUMN
HET - 11 : DieM DI FAferd BIFAY (MATCH THE COLUMN)
1.= Match the reactions listed in column-1 with characteristic(s) / type of reactions listed in column-II.
Column-| Column-lI
(A) | PCls —=— (p) | Hydrolysis
(B) | P4+ NaOH (conc.) + H.O —%¥™ , | (q) | At least one of the products has tetrahedral
hybridisation
(C) | HsPOz —2%0¢ (n Disproportionation
(D) | P06 + H2O —22¢ (s) | Atleast one of the products has pr—dn bonding.
-1 A & TR AMTHIRT BT WE-I W GEEg D TS AWBAR & TBR/AMNAET & A1 |al A
PITY |
- Ravkad el
(A) pCls = T (p) | 9T 3UEE
(B) | py+ NaOH (B) + H:0 —T, | (@ | P ¥ A % S TIPeABIT HPRA & |
(C) | HPO3 —2€ (] a9H JUICI[hRU
(D) | P4Os + HO — 22 () |9 W ®H TP IAU& pr—dn T8 &l & |
Ans.  (A-p,q,s);(B-p,q,r,s);(C-q,r5s);(D-p,qrs)
Sol. (A PCls + HoO ~—tdrovsis SIRTECT 5, POCI3 + 2 HCI
O
|| pr —drn
POCI3 + 3 H20 — H3PO4 + 3 HCI HO—P —OH
|
OH

sp®

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

spd spd

O
|| pr-dn

H_—p_o- ;Disproportionation reaction (fawHTuTcIRoT 21fAfha)

|
H

(C) Disproportionation reaction fasHTurcfenor 3ffdfshan
4 HsPO3 —2— 3 H3PO4 + PHs (Alkaline hydrolysis) (8TRII STeleTaecH)
(D) P4Os + 6 H20 (Hot) () —2—» —2 3 H3PO4 + PHs

Hydrolysis STet

/\
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p-block elements (N & O Family) -

P406 + 6 H2O —— 4 H3POs3

4 Hs3POs —2— 3 H3PO4 + PHs

2.3 Match the oxy-acids of phosphorus listed in column-I with type of bond(s) listed in column-II.
Column-I Column-Il
(Oxy acids of phosphoros) (Characteristic bonds)
(A) | HaP207 (p) | P—P bond (s)
(B) | H4P20s (@) | P—O—P bond (s)
(C) | H3P3O9 (N P—H bond (s)
(D) | (HPO3)n (cyclic) (s) | Three or four P—OH bonds
-1 4 {3 T BrRPRA @ ARl Il Bl -1 A T 99l B geR | gAfed sifoig |
- -
(PIRPRE P ATaiIer) CRRIGINCAC )
(A) | HaP207 (p) | P—P & (s)
(B) | HaP20s (q) | P—O—P dH(s)
(C) | HsP3Oo9 () | P—HSHE(s)
(D) | (HPOa3)n (afsha) (s) | <9 3l IR P—OH a4
Ans. (A-q,s);(B-q,1;(C-0q,5);(D-q)
i
Sol. (A) H4P207 P P
Ho” | Do | ow
OH OH
One P—O—P bond and four P—OH bonds
I
(B) H4P205 P P
Ho” | >0 | oH
Two P—H bond and one P—O—P bond
OQP/O\ 20
(©)  (HPO3)s (cyclic) Ho | | oH
O\P/O
/2R
O/ OH
0
Tt (A) H4P207 P. P
Ho” | o7 | oH
OH OH
U®H P—O—P 9% T2 IR P—OH =
[
(B) H4P20s5 P P
Ho™~ F\|\o/ [ >on
3 P—H 9% T U6 P—O—P g7
o%F> /O\F> _0
(C)  (HPOs)s (afra) HO™ | | oH
O\ /O
/N
O OH
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p-block elements (N & O Family) ﬂ_

Bl Exercise-2 |
w Marked questions are recommended for Revision.

» faffed 999 evm AT weE R
PART -1: ONLY ONE OPTION CORRECT TYPE
T - |: D U Gel fdBed YBR (ONLY ONE OPTION CORRECT TYPE)

1lx In case of nitrogen, NCls is possible but not NClIs while in case of phosphorous, PCls as well as PCls are
possible. It is due to
(A*) Availability of vacant d-orbital in P but notin N
(B) Lower electronegativity of P than N
(C) Lower tendency of H bond formation in P than N
(D) Occurrence of P in solid while N in gaseous state at room temperature.

N @1 ReIfd & NCls ¥%71d ® @ifhd NCls &1 9971 8, STafes Bk« &1 Reafdd § PCls 9 PCls 3191 9+7q ®
3G BRI B ;

(A%) P H Raa d-werdi &1 SUaTerdl I&dl 8 offdd N H 8 |

(B) P @1 fagge=rorar N @ Joi # & el 2 |

(C) P# gIgsIo o fAfor &) wafi N & Jor § &H 8l 2|

(D) R & dY TR P 34 3r@ax H wafp N IR ra=en § I&dm 2 |

2.3 The P-P-P bond angle in white phosphorus is close to :
AHE BHRHRA H P-P-P §7 BT 9T BT © ¢
(A) 120° (B) 109°28’ (C) 90° (D*) 60°
P

/N

Sol :P ------------------- P:

KRN Red phosphorus can be prepared from white phosphorus by :
(A) adding red colour to white phosphorus
(B) heating white phosphorus to red heat
(C* heating white phosphorus in inert atmosphere to 250°C or at low temperature in the presence of
sun light.
(D) heating white phosphorus at high pressure and 473 k temperature.
AHE BB | Tl HIEHIRT B T STl &

(A) BT BIHIRA H AT T BT STADK |
(B) A%< BB HI Iad A<l T HIA U |
(C*) 31fsha IRJAvSE ¥ I 250°C TR 3fMal I & YHhIel I SURAMT # 771 dd R A%ha BIEPRA Bl

T HRA W
(D) S=a 19 TAT 473 k AT TR ABE BIRBIRA Bl T HA TR
Sol. Pa 250°C or Red phosphorus.

low tempt. /sun light

g1 Py XA, (AT BIREIR)
P A D BT T
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p-block elements (N & O Family) ﬂ_

4 As Rhombic sulphur is heated in a test tube :

Process Temperature
(a) | Viscosity increases T1
(b) | Viscosity decreases T2
(c) | Paramagnetic molecules T3
(d) | Breakage of Ssrings Ta
(Diradical formation in molten phase)

Correct order of temperature is :
(A)T1<T3<T4<T2 B)T2<T4<T3<T: (CHTa<T1<T2<Ts (D)Tz3<Ta<T1<T2
RIfFh Feh) Bl IRE-el § T fHar Sirar g

UshH GGG

(@) | AT dech ® T1

(b) | I HEd B T2

(c) | TP 3 T3

(d) | Se Tl BT Tl Ts
(vTfeora wraRen ¥ fgHerd @1 fomi)

AT BT &l 4 © -
(A) T1<T3<T4<T:2 (B) T2<T4<T3<T: (CHTa<T1<T2<T3z (D)T3<Ts<T1<T2

Sol. When sulphur is heated, firstly Ss rings break, diradicals are formed, polymerisation takes place. On
further
1T viscosity increase and then viscosity decrease at very high temperature (~ 600°C) rings are formed
and in vapour phase S (paramagnetic) molecules are present.

T4 BRBRA I T4 B S 8 O Ugd Sg I el 2, f§Hed 99 B, IgldH]ol Bl © | YA qrgEe
o™ W Wl dedl 8 a7 Afd STa d" (~ 600°C) WR dod 01 & SR g gedl 8 q1 arw

gTaRe # S (STTTRHI) 377 & HY F &1 2|

5. Dinitrogen gas is evolved when sodium nitrite is heated below 500°C :
(A) alone (B*) with ammonium chloride
(C) with sodium chloride (D) with potassium nitrate

AfeTd AEgIee B fFaa der 500°C & A T FRA W SEARSISH 19 Jad Bl @ -
NEEE (B*) 3T FARISS & <1
(C) AIfeTq FIRISS & 1 (D) IR AT1Sge & A1

Sol. NaNO: + NHsCl—— NaCl + N2 + 2H.0

6. Which statement is not correct for nitrogen ?
(A) It is obtained by heating (NH4)2Cr207 (B) It does not readily react with O2
(C) Itis a typical non-metal (D*) d-orbitals are available for bonding
ARG & foly SIF4AT HUF e T8 § ?
(A) T8 (NH4)2Cr:07 & T4 &R UR YT 8IA1 © | (B) I8 O 1N R fshal &1 Hall 2 |
(C) T8 TP WIS Aemg 2 | (D*) d-®erd 71 i & fore Suerer v&d € |
Sol. It is 2nd period element which does not contain d-orbitals.

Bl Ig fgdig emad &1 a B, NH d-wers =81 81 B

7.2 Nitrolim is obtained by passing nitrogen over :

(A) heated mixture of Al203 and carbon (B) oleum
(C) calcium carbide (D*) heated calcium carbide
1 4 9 frad TEgIeE vaifed ax Agelferd ura fean Sirar € ¢
(A) Al,O3 T FTE- & 9 fAsor | (B) =fffera™
(C) dfeer™ @rafss # (D*) T BT wratss
Sol. CaCz+ N2 —2— CaCNz2+C
nitrolim (ATggIfer)
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p-block elements (N & O Family) ﬂ_

8.»  Which of the following have AH% < O

(A) Ozone (B) O (9) (C*) P (red) (D) Ss (monoclinic)
1 % q B9 AHO < 0 THar B
(A) 3T (B)O(9) (C*) P (<t1el) (D) Se (Tp-Tcie)

Sol. AH?® = 0 for White phosphorous
AHE BHRHRA B foIg AHO = 0

9.n CS:2 can separate a mixture of :

(A) P4 and Ss (rhombic) (B) P4 and Ss (monoclinic)

(C) Ss(rhombic)and Ss (monoclinic) (D*) Ss (rhombic) and S (plastic)

CS: 71 5101 @1 g R Fabal &

(A) P43 Sg (R1fF ) (B) P4 d Sg (Tdh-Icirel)

(C) Ss (R1T*®) T Sg (Th=TcTer) (D*) Ss (RIffg®) T S (wHRe®)
10.=  Which of the following reactions does not liberate oxygen ?

(A) O3 + Kl + H2O —> (B) H202 + Clz —

(C) KOz (s) + CO2 (g) — (D*) None

=1 9 9§ fow aifafshan & SifRie gaa 181 8l & ?

(A) O3 + Kl + H20 —> (B) H202 + Clo—

(C) KO2 (s) + CO2 (g) —> (D*) 399 | BIS o |

Sol.  (A) Oz + 2Kl + H2O — |2 + 2KOH + O2
(B) H202 + Clz—— 2CI- + 2H* + O2
(C) 4KO2 (s) + 2C0O2 (g) — 2K2CO0s3 (s) + 302 (9)

11.= The gas respectively absorbed by alkaline pyrogallol and oil of cinnamon is :
&R URRATATA TAT STerdl &1 o (oil of cinnamon) gRT aeNfyd &1 18 I HHen: §
(A*) Og2, O3 (B) SOz, O2 (C) Oz, CH4 (D) N20, Os
Sol. Oxygen is soluble in alkaline pyrogallol and ozone dissolves in oil of cinnamon.

B NI &aRIG IR # fderg it € d sfisiig g1l &1 dd (oil of cinnamon) # fdeig gl 2 |

12.w Alkaline KI is oxidised by ozone to :
(A) potassium iodate (B) potassium periodate
(C*) both (A) and (B) (D) None of these
&R Kl 3159 R e sifediaa 8lal & ?

(A) TIRRE 3mSe (B) Wl WRIMMISE  (C*) (A) 9o (B) &Fi (D) 3979 | &I &

Sol.  Alkaline KI is oxidised to potassium iodate & periodate.
g KI RGBTy ISR ST 9 ReMISe <l § |
KI + 303—> KIOs + 302 ; KI + 403 —> KIO4 + 40>
13.=» NHs can't be obtained by :
(A*) heating of NH4NO3s or NH4NO2 (B) heating of NH4Cl or (NH4)2 CO3
(C) heating of NH4NO3 with NaOH (D) reaction of AIN or MgsN2 or CaCN2 with H20

1 4 9 fHa®d gRT NHz 91 81 &) ST |aha!

(A*) NHsNOs3 3121a1 NHaNO2 &1 TH &RH TR (B) NH4Cl 3111 (NHa4)2 CO3 &1 TH &R UR
(C) NH4NO3 &1 NaOH & 1 T &R WR

(D) AIN a1eraT MgsN2 31211 CaCN2 @1 fAfhar Ho0 & |1 e W)

Sol. NH4NO3z and NH4NO:2 both contain oxidising anions and thus gives N2O or N2 not ammonia.
NH4NO3z —2— N20 + 2H20 ; NHsNO2 —2— N2 + H20

Bal. NHsNO3 3R NHsNO, SIFi RIS F0mad @A 8, 3R 39 UHR N20 I N2 <4 8, 9 & srifaam |
NH4NO3z —2— N20 + 2H20 ; NHsNO2 —2— Nz + H20
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p-block elements (N & O Family) ﬂ_

14. When H:S is passed through nitric acid or acidified KMnOa solution, the product first formed is :

(A) H2SO4 (B*) colloidal sulphur  (C) SO:2 (D) plastic sulphur
T H2S &1 AIsfgd o a1 aelidard KMnO, faera # | yarfed fan Sram 2, a1 §a9 Ugel ScTe I1a
—
(A) H2S04 (B*) dIallgsd debx (C) SO2 (D) wiiiRe® ATH
Sol. H2S acts as strong reducing agent with nitric acid and acidified KMnOa.

2HNO3 + H2S —— 2H20 + NO2 + S.
8.  H2S 3reiigd KMnOs 3R HNO3z & 121 Jadl 3UdRId $I I8 BRI BT o |

2HNOs3 + H2S —— 2H20 + NO2 + S.

15. Ammonia and red hot CuO react to produce :

ST g Yad W CuO fiFar &R 99 B |

(A) Cu20, N2, H2 (B*) Cu, H20, N2 (C) Cu(OH)2, N2 (D) [Cu(NH3)4](OH)2
Sol. 2NH3 + 3CuO — 3Cu + 3H20 + N2

16..=  Phosphine is not obtained by the reaction :
(A) White P is heated with NaOH
(B*) Red P is heated with NaOH
(C) CasP2 reacts with water
(D) Phosphorus trioxide is boiled with water under pressure.

BROE B # | a6 afifrar grr w8 9 S Adan @
(A) IBE P B NaOH @ |1 TH HRD |

(B*) ATt P &1 NaOH & 1T TH R |

(C) CasP2 @ 5T & 1 foham avah |

(D) BRBIRA ¢T3 ATRATSS Bl S B I ol D A1 TH BRD |

Sol. Red P does not react with NaOH.
A P, NaOH & <121 fohan =181 &xar B |

17.» When ammonia is oxidsed by oxygen in the presence of platinum at 500°C, the gas obtained is :

9 500°C TR wifedd a1 IuRRefd # Sifeiio gR1 @ &1 sifeiiga fear s €, @ 79 9 ura

HIRE

(A) N2O (B*) NO (C) NO2 (D) N2Os
Sol.  4NHs + 502 # 4NO + 6H.0 (Ostwald's process of mfg. HNOs3).
8d.  4NHsz + 502 # 4ANO + 6H20 (HNOs fiHtor o1 sifeares wfshan) |
18. Substances burn more readily in N2O than in air because N20O :

(A) is reactive at high temperature.
(B) dissociates to give more nitrogen than in air.
(C) the activation energy is increased on increasing temperature.
(D*) dissociates more readily than Oo.
g B g § ugred NoO ¥ 3ffes oll I Sierdl &, dife N2O
(A) S=a ard ) fharefia 2
(B) faafoa iR arg &1 g1 H 31f¥e Arggior adl & |
(C) I 919 TR AfhAvl Holl gl 8 |
(D*) O @1 oIl # 31fde ot & faanfrg rar 21
Sol.  2N20 —%— 2N2 + O2

19.=  Which of the following is a mixed acid anhydride ?

=1 9§ 9§ 3= fAf3E ordt TessEs © ?

(A) NO (B*) NO2 (C) N20Os (D) N2O
Sol. 2NO2 + H2O —— HNO2 + HNOs3
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p-block elements (N & O Family) ﬂ_

20. When an article is bleached by SO: it loses its colour. The colour can be restored by :
(A*) exposure to air (B) heating (C) dilution (D) none of these
Sq fF a%g B SO, N1 fRfSa faran S & @1 s6@a1 1 g 81 O 21 o 39 30 &l fb9 gaR
T o fhan o A §
(A%) g | eIl I@H W (B) T &AW
(C) g BT ™ (D) §7 & F1¢ T
Sol. SOz + 2H20 —— H2S04 + 2H

Reduction

coloured matter — colourless matter.
Oxidation

Bel. SO2 + 2H20 —— H2S04 + 2H
TN uared Sk TTE uaTe |

CIEss IRl

21.=  The true statement for the acids of phosphorus HsPOz, HsPOs and HzPOa is.
(A) H3POs on heating does not disproportionate
(B) all of them are reducing in nature
(C) all of them are tribasic acids
(D*) H3PO: is obtained by alkaline hydrolysis of P4 (white)
BRBIRA B A HaPO2, HsPO3 3R HaPOs & ol dIvval %o+ &l 7 |
(A) HsPO3 &1 T &7+ IR 3 fasArguriias=or 2 8 2 |
(B) 39 9l & UG U Bl © |
(C) A w1 R are § |
(D*) P4 (A%<) & &R STeiegec gRT HsPO2 U< 81T & |
Sol. P4 + 30H~ + 3H20 —— PH3s + 3H2PO2

22.x» Which of the following does not have S-S linkage but has O—O linkage ?
/1 % ®9 S-S 9¥F & @A 8, ofhd 0—O du+ T@ar § ?
(A*) S208%- (B) S206%- (C) S205%- (D) S203*-
@] @]

So. HO—S—0—0—S—OH

23.= The true statement for the acids of phosphorus HsPO2, HsPOs and H3POa is :
(A*) the order of their reducing strength is HsPO2 > HsPO3z > H3POa.
(B) the hybridisation of phosphorus is sp? in all these.
(C) The acidic strength order is HsPO2 > HsPO3s > H3POa.
(D) all of these.
BIEHIRA & A7 HsPO2, HsPOs TAT HsPO & oIy 9 % 8 ?
(A*) STP] JAUATIS AT BT HH HaPO2 > HsPO3z > HaPO4 B |
(B) T # BIFHIRA BT HHIT sp? & |
(C) 3reir e hH & H3PO2 > HsPOs > HaPO4

(D) SURTad |4 |
0] 0] 0]
I I I
Sol. —SP —SP —SP
© 7/ \\ /\\ /\\
H H OH HO H OH HO oHOH
H,PO, H.PO, H,PO,
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p-block elements (N & O Family) ﬂ_

24w Hydrolysis of one mole of peroxydisulphuric acid produces
(A) two moles of sulphuric acid
(B) two moles of peroxymonosulphuric acid.
(C*) one mole of sulphuric acid and one mole of peroxy monosulphuric acid.
(D) one mole of sulphuric acid, one mole of hydrogen peroxide.

RN RASTSIRIRS 7 & Y Al Bl ST THSH R W el 2 |
(A) B 91 FeRIRE 3T
(B) T1 Al WR—SRIHATIGI RS 3T
(C*) U Al IR 3 9 TP Al IRSAFIHATIH RS 3T
(D) T& H2S04d U Ald H20:
Sol. H2S20s + H2O —— H2S04 + H2SO0s.

25.w  The reaction of SOz with PCls yield two oxohalides A and B. ‘A’ can also be prepared industrially by
reaction of SOz and SClz. Which of the following about A and B is incorrect ?
(A) The structure of B is tetrahedral
(B) The structure of A is trigonal pyramidal
(C) A reacts vigorously with water and is particularly useful for drying or dehydrating readily
hydrolysable inorganic halides
(D*) A and B contain their respective central atoms in their highest oxidation states.

SO, @ PCls & W12I AfAfhar IR a1 Sffeiieass A d B &1 @fel UT 28Il 81 ‘A’ &1 Melfiad 9 ¥ SOs
g SClo. @1 rfAfshar gR1 i 991 o Ao B | 9 # | Bt ATIB S o ora ® 2
(A) B & I IgHADBI BT B |
(B) A Ixa B frifAfey &t 2|
(C) ASTa & w1l Higdl ¥ {1 =1 & TA1 I8 &b A1 Foielidpd a3 & oy faRI & 9§ STarn g
2, T8 IO W S[BEP TATSS! DI STal JTEST B AT BT 2 |
(D*) AT AT B H HA: BE TRATY D! Seadd AaiIHRo H I=d 2 |
Sol. SO, + PCls—— SOCI2 + POCIs

A (B

SOs3 + SCl,—— SOCI2 + SO2
(A)

/l\ —— sp? hybridization, terahedral H&HRUI, ATHADI
Cl Cl

CI
O/|\ ——> sp? hybridization, pyranidal (trigonal) F&oT derm R (o)

6SOCI2 + MgCl2.6H20 — MgClz + 6SO2 + I12HCI
SOCl —> O.N. of S = + 4 (not highest) (SZadH 21)

POCl;— O.N. of P = + 5 (highest) (I%ad¥)

26.»  Which of the following cannot dissociate as PXs =——= PXs + X2

o & | B AB PXs === PXz + Xo & @xe [FaRra & & 2|

(A*) PFs (B) PCls (C) PBrs (D) Pls
27.= The aqueous solution of hydrogen peroxide :
(A) converts blue litmus pink (B*) converts blue litumus white
(C) converts red litumus l?\lue(\ (D) None of these
BIseIod WRIANSS B Selld Tdeldd :
(A) Fre forew &1 Tordl # 9ger < ® (B*) et foTewsd &1 39d # 95 AT ®
(C) aTe forewsd &I el # 9ga <1 8 (D) 3779 ¥ BIs &I
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p-block elements (N & O Family) ﬂ_

Sol.
Bel.

28.

Sol.

29.m

Sol.

30.

Sol.

H20: acts as bleaching agent.

H20; fiRSTe®RY & d)8 BRI Bl © |

Consider the following compounds :

(1) sulphur dioxide (2) hydrogen peroxide (3) ozone

Among these compounds, those which can act as bleaching agents would include :

(A)land 3 (B)2and 3 (C)land 2 (D*) 1,2 and 3

=1 Al &1 sEdred B -

(1) FodR IRIfES  (2) FRSIoH Wiaass  (3) 3ieiA

$TH ¥ B9 Afe faRsrs 9ot (Bleaching powder) @1 @R &1 @14 & |

(A) 13k 3 (B) 23k 3 (C) 1R 2 (D*) 1, 2 3R 3.

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

SWRIF T A6 IRTPARY & w0 § BRI R & ; SO2 IIFIT Ufhar gRT 92T H202 T O3 MTRITPRSD
UfhaT §RT 1 HRA & |

Bleaching of a fabric cloth is done using A and excess of chlorine is removed using B. A and B are :
A BT ST TR Th s Pl [RT BA &, AT FAR & AMYR DI B & SUIRT R YIS {Har e
2, AR BHA: B :
(A) CaOCl2, NazSO3  (B) Naz2S203, CaOCl2 (C) CaClz, Na2S203 (D*) CaOClz , NazS203
CaOCl: acts as bleaching agent while Na>S20s3 acts as antichlor according to the following reaction.
CaOClz + H.O —— Ca(OH)2 + Cl2 .
Na2S203 + 4Cl2 + 56H20 —— 2NaHSO4 + 8HCI.
1 afafhan @& STgER, CaOCl, fiRSa sifi@dHe @1 dvE S Bl & wafdh NaxS:0s TAIRT gord He
BT BRI BT B |

CaOClz + H.O —— Ca(OH)2 + Cl2 .
NazS203 + 4Cl2 + 5H20 —— 2NaHSO4 + 8HCI.

Aqueous hypo solution on reaction with aqueous AgNO3 gives :

(A) yellow precipitate changing to black (B*) white precipitate changing to black

(C) orange precipitate to blue (D) no precipitate

B BT Seild Ao, STeil AgNO3z & |1 fhdl &R= TR <l & ¢

(A) 9Tt A8 BT Blell B <l 2 | (B*) %S A& Pl Plell B <l 2 |

(C) AR 3ra8y BT rell B <l 2 | (D) P @&y LT |

S203% + 2Ag* —— AQ2S203 | (white) ; Ag2S203 + H:0 —> Ag2S 4 (black) + H2SO4

This hydrolytic decomposition can be accelerated by warming.

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

25203% + Ag* —— [Ag(S203)2]3- (soluble complex) or [Ag(S203)s]>-

S2032 + 2Ag* —> AQ2S203 | (AHT) Ag2S203 + H20 ——> Ag2S | (@Tell) + H2S04
9 TTRMUEeHT faged & T &\ W HH fhar S dhdr g |

e BI8Ul e § SURM BIdl &, A1 Yo fdeldl Hael a+aT 2 |

252032 + Ag* —— [Ag(S203)2]* (faeid Fgqat) AT [Ag(S203)s]5

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

HIT - 11 . Uhdd 'Qa %—Tﬁm HIF YD (SINGLE AND DOUBLE VALUE INTEGER TYPE)

Ans.
Sol.

What is the sum of highest and lowest oxidation states for oxygen family.
AMfRNIe aRIR & forg Swaad 9 ~gAdH SifaRiIHRT Jawenall &1 I 2
4

Highest oxidation state = +6

Lowest oxidation state = -2

/\
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p-block elements (N & O Family) -

Sol.  I=H SATRATHRUT AT = +6
ATH ATRIDHROT TaRAT = —2

2 How many of the following is correct order of specified property.

(@ | N>P>As>Sb>Bi (First ionisation enthalpy)

(b) | N>P>As>Sb (Electronegativity)

(c) | N-N < P-P < As—-As (Single bond length)

(d) | As3* > Sh3 > Bij3* (Stability of +3 oxidation state)

(e) | White > Red > Black (Reactivity of allotropes of phosphorus)

0] H3PO2 < H3PO3 < H3PO4 | (Proticity of acids)

(9) | H3PO2 < H3PO3 < H3PO4 | (Reducing power of acids)

o1 A 9 fba fAeen 4 fafdre N &1 @€ %49 © -

(@ | N>P>As>Sb>Bi (YU 3T Tre)

(b) |[N>P>As>Sb (CEaEAI))

(c) | N-N <P-P < As-As (THA § oTT3)

(d) | As3* > Sb3+ > Bi3* (+3 STRATHRYT JaR HT RTRE)

(e) | I®T > et > Prell (PP & UREUT D1 foharefieran)

(f) | HsPO2 < H3PO3 < HsPO4 | (31ll @ &TReb)

(9) | HsPO2 < H3POs3 < HsPOs | (3Fcli @ 39ade &)

Ans. 5(a,b,cef)

Sol. (a, b, c, e, f) are correct.
(a, b, c e f)FE g

3. How many of the following properties increase down the group for nitrogen family.
(a) Atomic size (b) Acidic character of oxides (c) Boiling point of hydrides
(d) Reducing power of hydrides (e) Extent of pr-pn overlap. (f) Metallic character.

(g) Basic character of hydrides

Frsgred aRIR & forg 7/ 3§ 9 fvds o ot & 9 9 R Tt 2

(a) TRATVGY 3MMHR (b) SiTTATSS DI A JAHAET (c) TESIZS BT FIATDH
(d) TERBE DI JUARSG &Acl  (e) pr-pr ITATTT Bl TAR () enfcaes srfAreteroT

(0) ETSSTSSl & &Ry 3rfAeAeroy
Ans. 3(ad,f)

Sol. a, d and f are correct.
a, dqr fad g

4 Given below are some properties. How many of these can hold good for phosphorous.
(a) Metal (b) Non-metal (c) Metalloid (d) Exhibits allotropy
(e) Catenation property (f) Solid (g) Good conductor of electricity

(h) Least dense among nitrogen family elements.

A BB U R T R ST QR UEE RERE B R ad @

(a) a1g (b) 3ty (c) Suerg (CISENCER

(e) H@AT U (f) 3 (9) faga & =) aMerabar
(h) ATSEIo URAR & Tl § 9 999 BH g9

Ans. 5(b,d,e,f,Q)

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

B (b), (d), (), (f) T (g) T & TAT AN el 2 |

®
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p-block elements (N & O Family) ﬂ_

5x

Ans.

Sol.

Ans.

Sol.

7.5

Ans.

Sol.

8.»a

Ans.

Sol.

RN

Below reaction sequence illustrates the various stages of reduction of nitric acid where a, b, c, d are the
number of electrons involved in the reduction of 1 mole N-atoms.
HNOs3 o= NO2 —> NO e N20 T) NHs

Find the value of (2a + b + 3c —d).

Hr fA aifvforan ergepd # ARfe® ora @ srueem @1 fafi=T sraveny <wifll Y 2| W&t a, b, ¢, d 1 91
N-URHIY] & TeR § AR o dTel Seldgi & | |

HNO3 = NO2 = NO - N20T>NH3

ae be ce
(2a+ b + 3c —d) &1 A FA DI |
3 (a=1, b=2, c=1, d=4)
a=1 ; b=2 ; c=1 ; d=4
2a+b+3c-d=2x1+2+3%x1-4=3

A yellow coloured crystalline element gives a colourless gas (X) on reaction with fluorine which is
thermally stable & has octahedral geometry. The atomicity of compound (X) would be....

qdl 37 &7 e 9@ TR @ |y aifdfhar R e A9 (X) <ar 21 o 9 wU 9 R 9
ACHAD SATHAI & & | ARE (X) B I=RATH B |
7 (SFe)
Yellow coloured crystalline element is sulphur.
Ss + 24F> ——> 8SFs
()
SFs is octahedral geometry & thermally stable.

ol ¥ 7 fohecollg dcd FomN B |
Sg + 24F, — 8SFs

)
SFe ICHABIT AT TGN & 9 dT w0 I @l 2 |

Sulphur can form dihalide, tetrahalide and hexahalide with fluorine. One mole of each of these three
compounds is mixed with water. The total number of moles of product molecules obtainedis____. If no
reaction occurs, count zero.

THR, TR B A1 b1 PR LIRS, SCRASS d eRiRdss a1 Fahdl 8 | 39 dHl Qe & yds
% UP Al Bl Sl ® A1 AR S B A U SIS SR @ ATl DI Hol A&7 | Al ifHfHa
TE B B @ S Y A

8

SF4 + 2H20 —— SO2 + 4HF

2SF2 + 2H20 —— S + SO2 +4HF

SFs + H20 —> no reaction T3 31faforar &

Number of halides undergoing complete reaction in presence of water under normal conditions is :
A aRRUf & aid gof STt SEes eI dTel Rdrgs) @l | 8|

(i) BFs (i) BCl3 (iii) NClz (iv) AICI3

(v) CCla (vi) PCl3 (vii) AsCls

5 (i,ii,iii,vi and vii)

(i) 4BF3 + 3H20 —— B(OH)3z + 3HBF4

(i) BClz + 3H20 —— B(OH)z + 3HCI

(iii) NClz + 4H20 —— NHs.H20 + 3HOCI

(vi) PClz + 3H20 — H3PO3s + 3HCI

(vii) AsClz + 3H20 — H3AsOs + 3HCI

In how many of the following reactions N2 gas may be released

ot % & forae srfiforaneti # N2 39 o &t 2|

(a) NHiNO» —2» (b) (NH4)2Cr.07 —2 > (c) NH2CONHz + HNO2 —2—
(d) NH.CONH: + NaOBr——  (€) NH3 + Cl2 (LR) — (f) NHz + Br2 (LR) —>
(g) NHs + NaOCl —> (h) NHs + CaOCl, —> (i) Ba(Ns)s —2—

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Besfobrlance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADV PNO- 27
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



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

p-block elements (N & O Family) ﬂ_

Ans. 9 (a,b,c,d,ef,g,handi)
Sol. From NCERT reactions.

10.= (i) NHs (i) N2Ha4 (iii) HNs (iv) PHs (V) H2S
(vi) AsHs (vii) SbH3 (viii) H2Se (ix) H2Te
Number of molecules in which lone pair of electrons on the central atom is present in pure s-orbital.
(i) NHs (i) N2H4 (iii) HN3 (iv) PHs (V) H2S
(vi) AsHs (vii) SbH3 (viii) H2Se (ix) H2Te

AU B FE& fTHH g wRATY] R IURYT UdTa! I Y& s-Hed H SURT Bl © |
Ans. 6 (excepta,b andc)
Sol. PHs, H2S, AsHs, SbH3, H2Se, H2Te

Follow drago’s rule.

ST 9 &1 gre HRar B |

11. NHz + NaOC| —giatin or EOTA” , npoqycts
The number of moles of N-H bonds present in one mole of the strongest nucleophile present in the
product is :
NHs + NaOC| — e a1 EDTAY , gepe
I H YR Ygolqd ANGEIE & U dld 4 SuRed N-H S8 & Hicll &1 |l 91 © ¢
Ans. 4
Sol. 2NH3 + NaOCI—— NH2CIl + NaOH (fast)

2NHs + NH2Cl —— NH>—-NH> (strong nucleophile) + NH4ClI (slow)
2NHs + NaOCl—> NH2Cl + NaOH GIE)
2NH3 + NH2Cl — NH—NH, (Jda A1W& =181) + NH4Cl (&)

12.=  Number of acidic oxides among the following is :

1 STopall # | ol SIS B W& T

(8) N20 (b) NO (c) N2O3 (d) N2O4 (e) N2Os (f) P4Os
(9) P4O10 (h) SO3 () B20s3 () co
Ans. 7
Sol. a, b, j are only neutral, all others acidic.
a,b,j SERIE ® T o= ) 3relig B |
13. Number of gaseous oxides among the following at room temperature is :
PR D qU W 79 7 9 fhaa sifrarss /T 2
(a) N2O (b) NO (c) N2O3 (d) NO2 (e) N2Os (f) P4Os
(g) P4O1o (h) SO2 (i) SO3

Ans. 4 (a,b,dand h)
Sol. a,b,d h,are gases. 1™ g |

1l4=  The number of O-atoms having sp? hybridisation in P4O10 molecule is :
P4O10 Y H sp? HHRUl X dlel O-URATY] Pl Hel 6T ¢ |

Ans. 10
i
P
SN
Sol. O:F’/ O\\p:O
N\ 4
\L/
g

Experimental P—-O—P bond angle in P4O10 is 127°.
P4O10 % UTAIfT®H P—O—P 971 HIvT 127° Il B |
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p-block elements (N & O Family) ﬂ_

15.

Ans.
Sol.

16.=

Ans.

Sol.

17. %

Ans.
Sol.

18.

AnNs.
Sol.

19.

N204, (HPO3)3, H2COs, SO2, SO3z, P4010 H2SO4, N203, HNOs, HzPOs.
(a) Among the above compounds, compounds having at least one pr-px bond are x.
(b) Among the above compounds, compounds having at least one dz-px bond are y.
Give the answer as x +.
N204, (HPO3)3, H2COs3, SO2, SO3z, P4010 H2SO4, N203, HNOs, HzPOs.
(a) SWITd AfH § FF A HH (S pr-pn 9 TG el WD B G X 2|
(b) SWRIF ABT § B A B9 TP dn-prn I &9 dTel WD B F=a1 y R |
T SO STR X +y D B H QY|
12
(a) N204, H2COs3, SO2, SOz, N203, HNO3
X=6
(b) (HPO3)3, SO2, SO3, P4010, H2SO4, H3PO3
y=6

Number of acids having central atom in +3 oxidation state among the following is :

1 A 4 o aFall &1 B URATY] +3 JATaRATBROT aer ¥ 2 |

(a) HNO: (b) HNO3 (c) HsPO2 (d) HsPOs (e) HaPOa4 (f) H4P20s
(9) HaP207 (h) H2SOs (i) H2S207 (j) H2S20s (k) H2SO4
3

a, d, f have +3 oxidation state.

a, d g f, +3 TRNBROT 37T T 2 |

Cold conc. HNOs will completely dissolve :

1§ 9 fda ovs A= HNOs ¥ qUiey & gelil :

() Pb (i) Pb3Oa4 (iii) Fe (iv) Sn (v) Mg

(vi) MgO (vii) Hg (viii) Au (ix) Ag (x) Pt.

6 (i, iv, v, vi, vii and ix)

(i) 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 8vs |t HNOs # gefd 2 |

PbsO. (37R1% gaefiied, PbO: agfed 8 Il © ), Fe (3@@fd), Au (HNOs @ Irmafa eIl
&THT),

Pt (HNOz @) Jqafw sifaRfiavor erar).

Cold dil. H2SO4 will completely dissolve :

et & 9§ b B9 aF HoSO4 # Toivey & gort ;

() Pb (i) FesOa4 (iii) Fe (iv) Cu (v) Mg

(vi) MgO (vii) CoCOs3 (viii) CuCOs (ix) SrCOs

6 (except i, ivand ix)

() Pb, (iv) Cu, (ix) SrCOs (fail to dissolve). Remaining can dissolve Fes04, Fe, Mg, MgO, CoCOs,
CuCoO:s.

(i) Pb, (iv) Cu, (ix) SrCOs (geid 78l 8) ¥ FesOs, Fe, Mg, MgO, CoCOs, CuCOs gd & & |

How many are redox reactions -

(i) Ka[Fe(CN)s] + conc. H2SOs —2— (i) conc. H2S04 + KCl—
(iii) conc. H2SO4 + KBr — (iv) conc. H2SO4 + NHz ——
(v) conc. H2SO04 + KNO3; — (vi) conc. H2SO4 + PCls ——
(Vi) conc. HsSO4 + COCls —> (viii) conc. H2S04 + Zn ——>
(ix) conc. H:SO4 + Cu—>

/\
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p-block elements (N & O Family) ﬂ_
o & 9 fra XSt afdfham € —

0] Ka[Fe(CN)g] + AT, H2SOs—2— (i) 9=, H2SO04 + KCl——

(iii) A%, H2SO4 + KBr —— (iv) | =. H2SO4 + NHz ——
(v) A=, H2SO4 + KNO3s — (vi) 9. H2SO4 + PCls —
(vii) AT=. H2SO4 + COCl2 —— (vii) 975, H2S04 + Zn —

(ix) A= H2SO4 + Cu——
Ans. 3 (iii, viii, ix)

20. X P4 + y SO2Ll —
then y/x ?
T y/x BT ?
Ans. 10
Sol. P4+ 10 SO2Clz—> 4 PCls + 10 SO2

21»  Complete hydrolysis product of 1 mole each of following will need how many total number of moles of
NaOH for complete neutralisation?
=1 Af®T & 1 AT &1 qoi STeleluae IIE $I Jui ITRIIGRU & foly NaOH & Fol fdha At al
JATITIRAT BN ?
SOClz, SO2Clz2, PCl3, PCls, NCls

Ans. 24

Sol. SOClz + H20 — 2HCI + SO2 Total 4 moles required (2 for HCI & 2 for SO2)
SO2Clz2 + 2H20 —— H2S04 + 2HCI Total 4 moles required (2 for HCI & 2 for H2SO4)
PCls + 3H20 —— H3PO3z + 3HCI Total 5 moles required (3 for HCI & 2 for HsPO3)
PCls + 4H20 —— H3PO4 + 5HCI Total 8 moles required (5 for HCI & 3 for HsPOa)
NClz + 3H20 —— NHz + 3HOCI Total 3 moles required for HOCI

Sol.  SOCIz + H2O — 2HCI + SO: FA 4 HId awd (HCl & foag 29 S0, & fofg 2)
SO:Clz + 2H20 —> H2S04 + 2HCI FHA 4 A1 AaeID (HCl B folg 29 HoS04 & g 2)
PClz + 3H20 — H3PO3 + 3HCI FA 5 A MawIH (HCI F folg 3T HsPOs & forg 2)
PCls + 4H20 —> H3PO4 + 5HCI H 8 Al AaID (HCl & folg 59 HaPOs & forg 3
NClz + 3H20 — NHs + 3HOCI HOCI & foq siawas ga 3 Ald

22. Aqueous solution of how many of the following species turn blue litmus red ?
/1 7 9 fHa wefa &1 sea e e foreaa &1 ara &R < 2
(i) SF4 (i) PCl3 (ii) N2O (iv) NO2CI
(v) SFs (vi) SeFs (vii) AsCls (viii) POCls
(ix) SO2 (x) SO2Cl2 (xi) SOCI2 (xii) COCl:2
(xiii) CCla

Ans. 10 (except iii, v and xiii)

Sol. (i) Produces SOz and HF (ii) Produces H3POs and HCI
(iii) Neutral gas (iv) Produces HNO3z and HCI
(v) No hydrolysis (vi) Produces H2SeO4 + HF
(vii) Produces HzAsOs + HCI (viii) Produces H3PO4 + HCI
(ix) Produces H2S03 (x) Produces H2SO4 and HCI
(xi) Produces H2S0s3 and HCI (xii) Produces H2COs3 (H20 + COz) and HCI
(xiii) No hydrolysis

Sol. (i) SO2 @ HF 9T @ (i) HsPO3z @ HCI 99TaT &
(iii) SR T (iv) HNO3 @ HCI ST & |
(v) STe1 raEes e (Vi) H2SeO4 + HF ST &
(vii) H3sAsOs + HCI STl 8 (viii) HsPO4 + HCI g1 &
(ix) H2SOzd=Te 8 (X) H2SO4 @ HCI 94Tl 8
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p-block elements (N & O Family) ﬂ_

(xi) H2SOs @ HCI 91T ® (xii) H2CO3 (H20 + CO2)  HCI §9TTaT &
(xiii) STt JMaEred w8

23. How many of the following compounds are possible products when chlorine is passed through hypo
solution.
grsul ey & 9 Fa= yarfed fb o @ & 791 5 9 foas e &1 Scare 9=a 2
()S (i) HCI (iii) Naz2S (iv) Na2SOa4 (V) Na2S40s (vi) HCIO4

Ans. 3 (i,iiand iv)

Sol. Cl2 + Na2S203 + H2O —— 2HCI + S + Na2SO04

24, The difference in oxidation states of sulphur atoms (in different oxidation states) present in Na2S4Os is :
Na2Ss06 # IURLIT FehR URHATY] B ATGRAHRT rawer § =R (=1 <ffafiavor arawen #) 2

Ans. 5

Sol. In Na2S406 —— 2S atoms in +5 oxidation state & 2S atoms in 0 oxidation state.

Sol.  NazS4O6 # 2S URHATY] +5 ATRNHROT el § G 2S YRHAIY 0 ATGAIhRoT 37awen # T&d & |

25. How many compound(s) or ion(s) can be oxidised by H202 among the following :
=1 # 9 fras DS a1 e H0. §RT iffidd &1 Fad 2 |
(i) AsO3%- (i) SO4> (iii) Fe2(S0a)s (iv) NH2—NH2
(V) H2S (vi) PbS (vii) Os
Ans. 4 (i, iv, vand vi)
Sol.  A%O,* —> ASO,” : NHz—NH2——> N2
H.S— S ; PbS —— PbSO4

26.= A gas is pale blue in colour on liquifaction, the colour arises from electronic transitions. This transition is
forbidden in gaseous state. The gas does not burn but is a strong supporter of combustion. Give the
molar mass of this gas.

TP A S GIBRU TR B iiel X BI Bl 8 SHDI I8 X SATSI D FHHI B HRY ST~ Bl & | T8
JHAYT IRIT TR H & BT B N W T8 Sl ® b €89 H Uddlad WER® ' 9 I @l
AR AT 9arsy |

Ans. 32,02

PART - Ill : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
AT - 11l : b T U o AfeH Fal Apeq TR

1= As, Sb and Bi show lesser tendency to form negative ions of the type M3-. This is because
(A*) these elements are less electronegative
(B*) metallic character increases down the group
(C) they are unable to hold the added electrons due to inert pair effect
(D) they do not posses half filled np subshells
As, Sb @1 Bi, M UHR & FRUMHS 3MTF g9 @1 Yy oY srerar fReger f 781 <= € | g9 SRor
g § oo
(A% 371 Tl &) fagasorar sreu Bt 2 |
(B¥) ot # a9 WR arfcad srfAeertT ggd B |
(C) 31fha ¥ 991d & HRYT A ATl Bl Sirg v # A g 2
(D) T JIEYRT np SUBT & T £ |

Sol. 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-.

Bl B H AP OM R, URATY] HT AHR IEdT ¢ | gafag fIgason g Sl g : olfdhd WRAT] @l MEHR
G TR IYAUERIA 0T §¢ W 2| $9 TBR ¥ I g9 99 & 7 b M3 A |
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p-block elements (N & O Family) ﬂ_

2.5 The correct statement(s) is/are :
(A*) The PFe ion exists
(B*) The NFs~ ion does not exist
(C*) N can form pn-pr bonds with itself and with other elements having small size and high E.N.
(D*) The catenation tendency is weaker in N than P
|qE HUF B/
(A*) PFs~ 31O+ &1 STRaw 2 |
(B*) NFe~ 3 =&} &=l B |
(CHN W & |1 TAT BIC IMPR T I=a AT F O @ dTel 3 Tedl & A pri-pr T8 1 Fehvall
2 |
(D*) N # si@e™ &1 Uofa P &) e &F el 2 |
Sol. Factual
Sol.  TUTHD

3. Correct statements about allotropy ?
(A*) Plastic sulphur exists as zig-zag chains of sulphur.
(B) Monoclinic sulphur is soluble in water and insoluble in CSa.
(C*) Milk of sulphur gradually changes to Rhombic sulphur.
(D*) Milk of sulphur is used in medicines.
JRETAT & F<H H el BT © ?
(A*) RS AeHR § THR TSl HS! $TA & ©Y H &l B |

(B) T oW Ofct H goaeidl & d CS:H rgereiial 2l & |
(C*) firew 3T Hewr, Jffgd Ty # dR—R uRafdd & mar 2 |
(D*) fire® 3% Hehx &1 SUANT Tarsdl H BIdl & |
Sol. All allotropes of sulphur which are less stable gradually changes to most stable allotropic form.
= Monoclinic sulphur is soluble in CSz but insoluble in water.

Sol. BRIl IUR®Y Sl HH WY Bd & fR—R Faifte wmi uvwy & gRafdd 8 9 g1
=N THHaET T’ CS2 d faoa B «ifes S & erfaera 21

4, Which of the following statements is/are correct ?
(A) The hydrides of group 15 elements act as oxidising agents
(B*) The hydrides of group 15 elements act as reducing agents
(C) The oxidising power increases in going from NHs to BiHs
(D*) The reducting power increases in going from NHs to BiHs
o 8 Q I/ PHY B FEl 8/8 ?
(A) GE 15 Tl & BSeRS AFAIGRS B TRE 1 A ¢ |
(B*) W9g 15 % dcdl & BISSISS TS B oRE B IR ¢ |
(C) NH3 ¥ BiHsT® SIM WX SATR{IHROT &l dgat 2 |
(D*) NHz & BiHz T® 9 OR 3Uga+ &l dgal 2 |
Sol. All acts as reducing agent and the increasing order of reducing character is NHs < PHz < AsHs < BiHs
on account of decreasing M—H bond dissociation energies with increasing size of central atoms.
NHz is only a mild reducing agent.
A O IUAISD ANBHS Pl ARE BRI BRI § qAT ATATID AAETOT PHT a1 gAT 9 NHs < PHs < AsHs <

BiHz BT | HIif$ Hfsd WA & ABR de W M-H 9 IS ol g SRil © | NHs $ad gad
roarad garef # |
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p-block elements (N & O Family) ﬂ_

5.

Sol.

6.=

Sol.

7.3

Sol.

8.»a

Sol.

Ammonium dichromate on heating liberates a gas. The same gas will be obtained by :
(A*) heating NaNO2 and NHCI.
(B) treating H202 with NaNO: .
(C*) passing ammonia gas over red hot CuO.
(D*) treating ammonia with KMnOa4 in neutral medium.
A TTSHIAT B T B W Th I o aval 8| I8 w99 T =1 g1 ot o 2
(A*) NaNO2 T NH4Cl &I TH &R
(B) NaNO2 &1 H20, & 1 IuATRT X
(C*) &l I CuO TR 3= 9 yarfad &=
(D*) IS A1egH H KMnOs @& 1 3T &1 STaTRd 6
(A) NaNO:z + NH4Cl—— NaCl + NH4NO2
NH4NO2 —2— N2 + 2H20
(B) H202 —— H20 + [O] ; NaNO2 +[0] ——>NaNO3
© 2NH3 + 3CuO — 3Cu + N2 + 3H20
(D) 2KMn*704~ + 2NH3 —— 2KOH + 2MnO2 + N2 + 2H20

Nitrogen differs from rest of the members on the account of various factors. Which of the following
properties can be classified as anomalous properties of nitrogen ?

(A*) Bond enthalpy of N=N is 941.4 kJ/mol.

(B*) Hydride of nitrogen i.e. ammonia has appreciable boiling point as compared to the other members
like P, As.

(C) NHs can form unstable complexes by donating its lone pair.

(D) Molecular nitrogen comprises 78% by volume of the atmosphere.

AEgoE A= R®T & HRO AT TS 9 S B 5| R A 9 s U P AEgied &
KRSIEIR|

TOEH & wY H qAiPpd [HIT S FHal § ?

(A¥) N=N &) 5% 79I 941.4 k/mol Bt B |

(B*) ASLISH @ BIgSISs AT IR 37 FeH o9 P, As @ ol § IUYa Fadh Gl 2 |

(C) NH3 U THhId! I T HRD IRAT Hgel a1 Fbeil 2 |

(D) 3f¥ae ATggIo agAvSHd © Idd & IJAR 78% AR Bl & |

Apart from NHs other hydrides also form stable complexes.
NHs & 3TalTd 3 Begiss Wl Rl S 991d 2 |

Which of the following elements react with metals to form their binary compounds exhibiting —3
oxidation state ?

=1 & 9 o I, o1g @ A1 A aRa — 3 SffaiieRur sraven e aren fgerht Affe e=rar 2°
(A*) N (B*) P (C*) As (D*) Bi

CazN2, CasP2, NasAs2, MgsBi2

White phosphorus may be removed from red phosphorus by :

(A*) sublimation under reduced pressure (B) dissolving in water

(C*) dissolving in CS2 (D*) heating with an alkali solution

1 A 9 fhad gRT oTd BRGRA ¥ Ah8 BIEHRA B [H9 SR JUd [Ha1 S Faal © :

(A¥) AT |19 & IId SeduTaT HRD (B) T H ®TABR

(C*) CS2# ®TeAdhR (D*) &R faer e & 1 T BRDb

Red phosphorus is inert towards sodium hydroxide but white phosphorus reacts according to following
reaction. P4 + 3NaOH + 3H20 — PHs + 3NaH2PO:2

AT BIEPRA AIfSTA TRgiadss & U 31fhd 8 oifdhd Aha BEphRE = ifafdhar & sgar foa
BT B
P4 + 3NaOH + 3H.0 —— PH3s + 3NaH2PO:2

/\
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p-block elements (N & O Family) ﬂ_

9. The compound(s) which on strong heating gives oxygen is/are :

I8 e o Mg T A R SifRieE <1 8, 71 8/8-

(A*) AgNOs (B*) BaO2 (C*) Pb(NO3)2 (D) CaCOs
Sol.  AgNOs —*— Ag + NO2 + %02 ; 2Ba0; —¥*¢ 5 2Ba0 + Oa.

Pb(NO3)2 —*— PbO + 2NO2 + 1/202; CaCOs —>— CaO + COz

10.=  Which of the following is/are true for oxygen.
(A*) KMnOa(s) on strong heating gives oxygen gas
(B*) Oxygen mixed with helium is used for artificial respiration.
(C) It has two unpaired electrons in bonding = molecular orbitals.
(D*) Fractional distillation of liquefied air is used as an industrial method for the preparation of oxygen
gas.
Mo & forg 1 # | S/ U 8 2 |
(A*) KMNO4(3T9) &I Yadl T | TH $HRA UR 3ffaiIo 9 <1 B |
(B*) Eifeii™ & 121 Sifaiio &1 8o $9 w@ad & ot ugad a4 © |
(C) I8 7l n 37 HeTdhi H I YA goldg 4 & & |
(D*) 3ifeiio 19 & foRaa & forg =fad 19 &1 garel amdes &1 e Y & w9 4 ygaa fear s
2|
Sol. (A) 2KMnOs —— KoMnO4 + MnOz2 + O2
(B) He is insoluble in blood at higher pressure.
(C) Oz has two unpaired electrons in antibonding = molecular orbitals.
Bel. (A) 2KMNOs —— Kz2MnO4 + MnO2 + Oz
(B) He S AT WR Iad ¥ rgareiial Bl 2 |
(C) iR # IR « M Ferpi § 1 AT gerag= Bt 2 |
11.= The correct statements(s) regarding hydrides (H2E) of group-16 is/are :
(A*) The acidic character increases from H20 to HzTe.
(B*) The bond (H-E) dissociation enthalpy decreases down the group.
(C*) The thermal stability of hydrides decreases down the group
(D*) The reducing character of hydrides increases down the group
AE-16 & BIESES (HE) & d<H # A8 ®Ha7 8/2 :
(A*) H20 ¥ HoTe T& 31T AfAeTT ded & |
(B*) @ # I WM W 9 (H-E) faae= e gedt 2|
(CH T § I M &R BRSS! & ab R gedr g |
(D*) T § I 99 WR BESES @ AUAD AL 984 ¢ |
Sol. Factual Ta1cH®

12.=  The correct statements regarding ozone is/are
(A*) Ozone is thermodynamically less stable with respect to oxygen
(B*) It acts as powerful oxidising agent
(C*) It rapidly react with NO(g) and form NOzg) and Oz(g)
(D*) It is toxic substance
M & = # I8 BT 2/ ¢
(A*) TSI, ATRISH & |TUeT SHEIGRI w0 A $H I © |
(B*) I8 wfaaemel sifRiiaRe Affiemds @ avg &1 ael 2 |
(C*) T8 NO & |1 Nadl & a1 B NOz(g) T Oz(g) I B |
(D*) 7 favel &t 2|

Sol. Factual d&arcH®
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p-block elements (N & O Family) ﬂ_

13.» The incorrect statement(s) regarding oxides of group-16 elements is/are

(A) Reducing property of dioxide decreases from SOz to TeO:

(B*) All these elements form oxides of the EO2 and EOs types

(C*) Selenium and tellurium do not form SeOz and TeOs

(D*) SO2 is an oxidising agent while TeOz: is a reducing agent.

Te-16 T@ & AAAES & F<H H DI BT Tod 8/

(A) SO: ¥ TeO: TH TIRATTATZS I JUARID 0T Tl © |

(B*) I ¥ @ EO,d EOs UBR & AR 41 B |

(C*) Sferfm qen SfRaM SeO: T TeOs 7E 91T B |

(D*) SO, TH STRIBRI MAFHHDG & STdfd TeO: AUAISG INfAHHS ¢ |
Sol. (B) Group 16 elements form oxides of type EO2 and EOs.

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

(B) W9E 16 & T EO, T EO3 UHR & 3IifaSS I 2 |

(D) SO, RGN TAT ITARID ST B TRE BRI BRal © |

14.=  Which of the following ions dissolve in excess of aq. NHs.

1 3§ 9 DI T % NHz & e 3§ gaax dqel a1 ¢ |

(A) AR (B*) Cu?* (C* Ag* (D*) Zn?*
Sol.  Cu, Ag and Zn ions dissolve in excess of aq. NHs to form complex.

Cu, Agd Zn ¥ %d NHs & 3MEad § goAax dgel a1l & |

15.=  Which of the following is/are incorrect statement(s) for phosphine ?
(A) Itis less basic then NHs
(B*) It is less poisonous than NH3
(C*) The solution of copper sulphate gives no precipitate with PHa.
(D*) Phosphine burns in air forming predominantly HsPOa.
BB & oy 7991 § S99/ $UF Tad 8/8 °
(A) T8 NHz @1 0eT HH Ry 8l & |
(B*) I8 NHs @ 3Uer &H fave g 2 |
(C*) BIIR Aehe &1 [Iadd PH: & |1 D13 (@ed 8! <l o |
(D*) BIEHIF arg § STABR YA & HaPOs a1 2 |
Sol. (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 NH3 as compare to PHa.
(B) It is incorrect statement.
(C) 3CuS0O4 + 2PH3 —— CusP:2 (black ppt) + H2SOa4
(D) PHsz + O2—— Dense white fumes of P4O10. H3PO4 is negligibly formed.
Bal. (A) PHs 5 T&T@! Soidgid g MedR STaecdid Idfdd Aifad s-Hed § SURIT 8 & oidih NHz ¥
THTH! SAdgi g7 fQRTceHd spd AHRd FH&rd § IuRT B € | s aRUMAREasy PHs &) JarT 3 NHs
A UHID! a1 T BT & IR Bl © |
(B) T8 ToTd HUA T |
(C) 3CuS04 + 2PH3 —> CusP2 (BTl 37aard) + H2SO04
(D) PHz + O2—— P4O10 &1 BT I%S gH | HsPO4 T §1cHl 2 |

16. Which of the following process(es) can give sulphur ?
(A*) Hz2S gas is passed through nitric acid.
(B*) Clz gas is passed into water saturated with hydrogen sulphide.
(C*) Hydrogen sulphide is passed through sodium bisulphate solution.
(D*) H2S gas is passed through acidified KMnOa4 solution.
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p-block elements (N & O Family) ﬂ_

Sol.

Sol.

17.

Sol.

18.

Sol.

19.

20.

1 § | DI UshH R < Adhdl/qhd 8/8 ?

(A*) T 3 I H.S 1N TOIRT R

(B*) BT SIo AHhIss gRI G ofd H Clo 19 [OIRT W

(C*) |IfeT IIsAThIse AT 9 Bsgior dehigs 19 oiRT W
(D*) 3rlid KMnO4 faae & H2S iRt iR ™)

(0)
H,S? —> S
\_/

Tse in oxidation number

Jl 2
Oxidation of S~
All the above are example of reducing nature of H2S.
(0)
H,S? —> S
U\—-—-’_ .
SifefrRor dem | T8 ®
4
S &1 sifafERe
SWIE T HoS 1 UaId Ydhid & Iarexvl 3 |

How is H2S prepared in laboratory ?

(A*¥) FeS + H2SO0u (B) FeSO4 + H2S04

(C*) FeS + HCI (D) Elemental Hz + elemental Ss
TANTRAT § H.S 6 yaR fAffa & omch g ?

(A¥) FeS + H2SO0a (B) FeSOa4 + H2S04

(C*) FeS + HCl (D) arfead H. + d1fcad Se

FeS + dil.HCI or H2SO4 —— H2S
FeS + dg HCl or HoSO4 —— H2S

A gas is obtained on heating ammonium nitrate. Which of the following statements are incorrect about

this gas :

(A) causes laughter (B*) brings tears to the eyes

(C*) is acidic in nature (D*) is basic in nature

JMITH A1gee & TH &R TR TP 19 U Bl 8 | 39 & 9<d A 949 § | dHF9 $UF T4 & ¢
(A) €9 dTell © (B) i@l # oif¥g o™ areflt ¥

(C) gfa # iy @ (D) U # &R B

NHsNOs —2— N20 + 2H20
N20 is a colourless neutral gas. It produces laughter so it is called as laughing gas.
Note : Picrin (CCIsNOy) is tear gas.

NHsNOs —2— N20 + 2H20
N20 U&% M SERIE 19 2 | I8 €9 arell ugf v 2, saforg 59 &9 arell i oft @ed §
fewof . ffsh (CCIsNO2) &1 318 19 (tear gas) Fad 2 |

Which of the following represents correct dissociation of nitrate salts on heating.

1§ P T R R ATSSC AdU B Ael AT Bl I ® |

(A*) 2LINO3 — Li20 + 2NO2 + %Oz (B*) Pb(NO3)2—— PbO + 2NO:2 + %Oz
(C*) NHaNOs —— N20 + 2H20 (D*) NH4aNO2 — N2 + 2H20

SO2 can reduce :

(A*) HCIO3to HCI (B*) Cr2072-/ H* to Cr3* (C*) MnO4~/ H* to Mn2* (D*) 103~ to I2
SO, ITART B FHdT &

(A*) HCIO3 &1 HCI # (B*¥) Crz072-/ H* &1 Cr3+ #

(C*) MNO4~/ H* & Mn2* ¥ (D*) 105~ &I I #

/\
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p-block elements (N & O Family) ﬂ_

Sol. SO: acts as reducing agent only in presence of strong oxidising agent.
FA: U9 ARIPRS B SURIR § dIe SOz JUARD Pl A8 BRI BT © |
21. A white crystaline oxide (A) having garlic smell reacts with cold water to form a compound (B). On

heating, (B) gives compound (C) & gas (D). Which of the following are correct statements :
(A*) Solution of gas (D) does not turn red litmus blue

(B) The gas (D) can also be produced by reaction of NaOH with red phosphorus

(C) Gas (D) exists in dimeric form.

(D*) Compound (B) can act as a reducing agent but (C) cannot.

TEGT DI Y I Th GhE v Jifass (A) 3vS I & A1y A R Aiffe (B) 99 B | 3if®
(B) ® T &xH R A& (C) T 9 (D) o<t B | 71 § q I1/d S 981 8/% ¢

(A% ¥ (D) &1 e are fefewma @1 e T2 = 2 |

(B) NaOH @l ofTel BRI @1 fhar gRT Y {9 (D) 9t B | 91 & & a1 s 98 ® |
(C) ¥ (D) fgei® & ®u ¥ &l 7|

(D*) AfTE (B) TS Bl A8 BRI Bl © offbd (C) T2 |

Sol. A = P40s ; B = H3PO3 ; C = H3POa4 ; D = PHs3

22. Select the correct statement.
(A*) Ostwald's method of preparation of HNOs is based upon catalytic oxidation of NH3 by atmospheric
oxygen.

(B*) HNO2 can act as both oxidising and reducing agent.
(C*) NO2 reacts with Oz to form N2Os.
(D) HNOs can be used both as oxidising and reducing agent.

TE HUF BT FI= DIty |

(A) HNO: faior @1 3iivcdles fafd agAvsad ifaiio gRT M & SORGI AN IR el
B B |

(B) HNO; 3iTRII®HR® 3R UDAIE QA Bl A¥E BRI B Al & |

(C) NO2, O3 @ |1 foham &b N2Os ST § |

(D) HNO; iR R® 3R SMUATISG Q91 &l R8BI HY Fhdl @ |

Sol. (A) 4NHs + 502 %) 4NO(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 I> and it self reduced to N2O or NO.
In contrary HNO:z is oxidised by KMnO4 and Clz forming NOs~.

(C) 2NO2 + O3 —> N20s + O2

& (A)4NHs +502 — R0, 4NO(g) + 6H20(g); I8 HNOs v o1 siieeares Ay o g afifrar

5 atm_850°C

(B) HNO2 U gudl 3iaiidR® Ualed & Sl Fe" &l Fed H T | &1 |, H 3ifRilqd &R <ol & aq @l
N2O I1 NO ¥ 3=fid 8 STl 8 | ga% 3R HNO2, KMNOa T2I Clo §RT 3fTadTdsd 81d= NOs~ F91dT € |

(C) 2NO2 + O3 —> N20s5 + O2

23. Which of the following statements is (are) correct ?
(A*) Antimony on reaction with conc. HNOs gives antimonic acid.
(B) Manganese on reaction with cold and dilute HNO3 gives NO2 gas.
(C*) HNO: disproportionate to give HNO3z and NO
(D*) HNO3 on reaction with P4O10 gives N20Os
T # & P/ DI B AE B/ P
(A%) T | HNO3 & &1 Tl @ves TS a7l ol & |
(B) #5179 HNOs & W1 fham &b NO2 19 Il & |
(C*) HNO: fawarguIfas (disproportionate) w4 1 fadIfSra 81dx HNOs 3R NO <l 2 |
(D*) HNOs , P4O10 & 1 a1 Xab NoOs Il 2 |
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p-block elements (N & O Family) ﬂ_

Sol. (A) Sb + 5SHNO3 —— H3SbO4 + 5NO2 + H20 (B) Mn + 2HNO3s —— Mn(NOs)2 + Hz

(C) 3HNO2 ——> HNO3z + 2NO + H20 (D) 4HNOs3 + P4010 —2%%— 2N20s + 4HPO3
24, Concentrated sulphuric acid acts as
(A*) dehydrating agent (B*) sulphonating agent
(C) reducing agent (D*) oxidising agent.
AT AeRIRS 3, 791 P TRE Fa8R o=l 2 |
(A¥) frSieliaR® (B*) AHIIHRE (C) U= (D*) ATRITBRS
Sol. Sulphuric acid has very high affinity towards water and that is why it is used as dehydrating agent.

Concentrated H2SO4 + concentrated HNOz acts as a sulphonating agent for the sulphonation of various
aromatic compounds.
It acts as oxidising agent and oxidises HBr to Brz and Hl to I2.

TA.  AoHIRP o7, Ol @ Ufd 9gd 3IOd 9gar &l & o IRUFRGSY $HGT SN FSiciidRe & w5
H o 8| 9% HNOs &1 SUa faf=1 WRmfes Aiffiel & Aebiiarvl & foly AehaRe & §9 H B
2| I8 AfedioR® a1 &I X8 BRI BRal © a1 HBr &1 BrzH Taq HI 1 |2 H ffeiiard &= <ol 2 |

25w Which among the following is/are peroxo acid (s) ?
1 # 9 R e BN/ BN B/8 7
(A) H2S20s3 (B*) H2SOs (C) H2S207 (D*) H2S20s

Sol.

(H.S.0,) (H.SO;) (H.S,0,) (H,S,0,)

26. Which of the following are used as chlorinating agents in organic synthesis of compounds ? (Like acid
converted to acid chloride).

=1 @ e e Fdfe G § FARMIERS & w9 H U BT § ? (3, 3T FARES
gfRafid gl 2)
(A*) SOCl; (B*) SO:Cl2 (C*) PCls (D*) PCls

Sol.  Fact. 921

27. Select the correct statement(s) regarding reaction of SO2 with PCls.
(A) Itis a redox reaction.
(B) One of the product is sulphuryl chloride.
(C*) Both the products on addition of water produce strongly acidic solutions.
(D*) Both the products have same hybridisation of central atom.
SO; @ PCls & w1t fAfhar & d=d § 99 § 9 o991/ $U9 I8! 8/8 ?
(A) T8 YSfe TfAforar g |
(B) SH¥ UH ST WewIRE FARTSE Il 2 |
(C*) STt fAa™ R 1 SIS Udal ey faerae 999d B |
(D*) SF IR & BT YA BT HHOT FAE BT 2 |
Sol. SOz + PCls—— SOCIz + POCls
No change in oxidation number of any element. So, not a redox reaction.
SOCIz is thionylchloride; SO2Clz is sulphuryl chloride.
POCI3 + H2O —— H3PO4 + HCI
SOCl; + H2O —— H2S0s + HCI
\ strongly acidic solutions
SO2

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ Besfobrlance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADV PNO- 38
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



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

p-block elements (N & O Family) ﬂ_

Both the products have sp? hybridisation of central atom.
Sol. SO, + PCls —— SOCI2 + POCIs
fodl ff a@ @& SHfRNHRY 3w § B3 uRady &1 Brar 2 | o1 Jg Yerad AfAfhar 72 2 |
SOCI; AR AFARTES & | SO2Cl AeRIRE FARTES © |
POCIz + H> O —— H3PO4 + HCI
SOCI2 + H2 O —— H2SO0s3 + HCI
\ T wU W o e
SO2

M SR B BT IRATY BT FHOT spd R |

28. P) —N 5 Q)T —&5% 5 (R) | black precipitate

(P) may be :

P) —N 5 Q)T —&5% 5 (R) | PreTr 3rag

(P) & |Hdl § :

(A*) SCl2 (B*) PCls (C) NCls (D) HCI
Sol. SCl, — N 5 H,51 4S9, cus | black precipitate

PCls —N , pHg T —SUS% , CusP, | ®TaTt faer
29. What is true for hydrogen peroxide and ozone ?
(A*) H202 acts as a stronger reducing agent in alkaline medium than in acidic medium
(B*) H202 and Oz both are oxidising agents as well as bleaching agents
(C*) H202 forms a hydrate, H202.H20
(D*) Ozone is used in the manufacture of potassium permangnate from pyrolusite.
B RIS 3R MSiF & o &= 9 § ?
(A*) H202 31T HIEIH &1 A1 § &R AEGH 3 Yael 3Uardd &l ok AdeR Hdl © |
(B*) H202 3R O3 TH1 3ifR{pR® 3ridHd & e & favois Afieds 9 2|
(C*) H20, STefia IS H202.H20 114 ® |
(D*) NS BT ITANT UTRITASE § USRI IRATE 99 # 2Bidl 7 |
Sol. (A) In alkaline solution, its reducing character is more than in acidic medium.
H202 —— O2 + 2H* + 2e- ; 20H- + H202 —— O2 + 2H20 + 2e~
(B) Correct statements.
(C) Due to H- bonding it forms a hydrate H202.H20 (melting point 221 K).
(D) K2MnO4 + O3 + H20 —— KMnO4 + 2KOH + O2
' (A dRI e ¥, 390 Uard U1 A J1edd @l Jrven 1fdd B B |
H202 — O2 + 2H* + 2e~ ; 20H + H202 —— O2 + 2H20 + 2e-
(B) &I % B |
(C) H-38 & HRY g STarId H202.H20 11 & (a1 Tais fawg 221 K 811 2 1)
(D) K2MnO4 + O3 + H2O —— KMnO4 + 2KOH + O2

30. Which of the following statement (s) is/are true for sodium thiosulphate ?
(A*) it acts as an antichlor
(B*) it is used as a reducing agent in iodometric titration.
(C*) it reacts with hydrochloric acid to form SOz and sulphur.
(D*) it is used in photography as hypo to dissolve excess of AgBr as a soluble complex.
QIfeTa argede @ T A= 4 9 I doF 98 g/2 ?
(A*) T8 U TIFAR’ &) IRE BRI Rl & |
(B*) IE IMATSIA AT # SMyaTgd &) oRE Ugad el § |
(C*) U8 BISSIFAIRD 37T B A1 fhdT HRD SO, TAT TeBR 9T 2 |
(D*) 3HHT IUAN BISUI & WU H BICUTH! H BIAT § | Sl AgBr & 3Nfaad H gaer fIerriid A g

=
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p-block elements (N & O Family) ﬂ_

Sol. (A) It removes the chlorine from the surface of fibres (while dyeing) according to following reaction.
Na2S203 + 4Clz + 5H20 —— 2NaHSO4 + 8HCI
Therefore , it is known as antichlor.
(B) I3~ + S203>~ —— 3~ + S406%~
This reaction finds application in the iodometric and iodimetric methods of titrimetric analysis.
(C) S2032- + H* —— S (white) + SO2 + H20 (disproportionation reaction).
(D) 2S203% + Ag* —— [Ag(S203)2]*- (soluble complex) or [Ag(S203)s]>
This reaction is utilized in photography where hypo is used as fixer.
Bal. (A) I' ffafaa i & rgaR Yl @ 9d8 (@96 UhA & QRME) 9 FARA $I 8l ol 2 |
Naz2S203 + 4Cl2 + 5H20 —> 2NaHSOs + 8HCI
Sy, 39 YaIdiR Ped & |
(B) I3~ + S203>~ —— 3 + S406%~
59 JAAfHAT BT FTIAN FATIT [Tl 31 rsHicsd vad fsHies fafd 3 far sman & |
(C) S203% + H* —— S| (¥3d) + SO2 + H0 (favArurciiaRoT 3rfafssam).
(D) 252032 + Agt —— [Ag(S203)2]* (faeidll Fgqat) AT [Ag(S203)s]>
39 AT &1 ST BIeRM®! # fhar sar 8 s 8-l &1 3ar “fher (fixer)" & w9 | fdhar S
g1
31l.=  Which of the following statements are correct for H202 ?
(A*) It is neutral towards litmus, but bleaches litmus white.
(B*) It is more acidic than H20.
(C*) Density and dielectric constant are higher than dilute solution of H20.
(D*) H20:2 is produced by auto oxidation of 2-ethyl anthraquinol.
H20, @ folg 771 § & &I $ 981 € 2
(A*) Tg forend & ufd SIRIA 8T @ e forena &1 awe aell 2 |
(B*) I8 H20 ¥ 31fdd 3iig BIaT & |
(C*) 91 uicd a1 fgdega Reris H20 & a7 faeas & S=a =il & |
(D*) H202, 2-Tfrel THTRIfasTel & ¥ad: SiTaRiIdxoT gRT a1l 2 |

OH Q
C,H, C.H,
s @O o 2o (T IUT oo
OH O

2-ethyl anthraquinol 2-Tfrd TATR]fa= et

32. A solution of ammonia in water contains which of the following species :
(A*) H* (ag.) (B*) OH-(aq.) (C*) NH4* (ag.) (D*) NHs (ag.)
ST H I $1 fIee I ©
(A*) H* (B*) OH- (C*) ®adl  NHa* (D*) NHs (ag.)

Sol. NH3 + H2O —— NHa* + OH-
NH4* + OH- =— NH3.H20

Sol. NHs + H.O —— NH4" + OH-
NH4* + OH- =— NH3.H20
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p-block elements (N & O Family) ﬂ_

PART - IV : COMPREHENSION

HIT - IV : & (COMPREHENSION)

Read the following passage carefully and answer the questions.

1 ST &1 SFFYES ufed 1 Ul & SR S |

Comprehension # 1

Nitrogen forms the largest number of oxides as it is capable of forming stable multiple bonds with
oxygen. They range from N20 (O.S of nitrogen +1) through NO, N203, NO2, N204 to N20s (O.S of
nitrogen +5). Following points are important regarding the study of oxides of nitrogen.

(a) All oxides of nitrogen except N2Os are endothermic as a large amount of energy is required to
dissociate the stable molecule of oxygen and nitrogen.

(b) The small electronegativity difference between oxygen and nitrogen make N—O bond easily
breakble to give oxygen and hence oxides of nitrogen are said to be better oxidising agents.

(c) Except N20s , all are gases at ordinary temperature. N2O3 is stable only at lower temperature (253
K).

(d) Except N20 and NO which are neutral oxides, all are acidic oxides which dissolve in water forming
corresponding oxy acids.

(e) They are also good example for illustrating the concept of resonance.

ITBT #1

1w

Sol.

2.x

Sol.

N, TO®HTH F&T H Sidags ST & Hifdh I8 Sadierd & A1 9§ 99 991 H FeH © | $9d] W)™
N20O (FTEISH @ ARABROT el +1) F NO, N2Os, NO2, N2Os @1 N2Os (ATSEIS @1 STRINBRT
AT +5) TP B, A0 & AfaASS & T & wed # 1 fag Agwayot = |

(a) N20s & AfaRead Aggor & |l sffargs SR 2| ofd: S0 Nd O & RIS S7Ufsii # fadoe &
forg @i = § oIl #Y ragAHar B B

(b) SiTeRIISTH qAT ASEIo & AL ARSI & HH <R & BRI N-O 99 1 | faaiford 81 S
g a9 SffRie gt 21l B | 59 YR ATseio & JATRIgs SIH AfRiTbRD hedd 2 |

(c) N20s & 3ffaRad \ar=g g o= vt 01 sraxen & 2, N2Os daal 791 dmv (253 K) o= it 2 |

(d) N2O @21 NO I 6 IerfiF sfirdgs &, 9o ifaRad ) sifearss, sreily ifaTss §, Sifd ofal |
YAdY TG ifafiere a1 B |

() T8 T 3G & FAETT & oI~ B (FASM) & oIy Y 3728 IR B |

The gas which is acidic in nature is :

(A) NO (B) N20 (C*) NO2 (D) both (A) and (C)
3Tl wfa @ N4 B ¢
(A) NO (B) N2O (C*) NO2 (D) (A) T2 (C) T

H20 + 2NO2—— HNO3 + HNO>

Which of the following statements is correct for the oxides of nitrogen ?

(A) Dinitrogen trioxide dissolves in potassium hydroxide forming potassium nitrate.

(B*) Aqueous solution of nitrogen dioxide behaves both as a reducing agent and as an oxidising agent.
(C) Nitrous oxide is fairly soluble in cold water and turns blue litmus red.

(D) Nitrogen dioxide is not acidic oxide.

AgeIoE & Jiferags @ forg 9 § | I $ae a8 8 °?

(A) STSTEEIOA gIs3ifaTgs, KOH 3 gad: uIcfad drsge a1 1 2 |

(B*) ATZEISI STSIITRATSS BT STeily faerad MRIGRS 9T 3[UaId SIHl & AT AIeR 6T ¢ |
(C) s ifRITsS 3vS o #, YUl facrg & den <t forewmss &1 aat # uRaftda o <ar 2 |

(D) TSI STSIITRATSS 31y SifaATss &l 2 |

(A) N203 + 2KOH —— 2KNOz2 + Hz20

(B) H20 + 2NO2 —— HNO: (reducing agent) + HNO3s (oxidising agent)

/\
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p-block elements (N & O Family) ﬂ_

(C) Neutral to litmus as neutral oxide
(D) In the liquid state, N20O4 tends to ionise
N20s =—— NO* + NOs"
(A) N2O3 + 2KOH —— 2KNO:2 + H20
(B) H20 + 2NO2 —— HNO: (39a1de) + HNO3 (3iTriThR®)
(C) S 3ifaarss & 9AM forend & ufa SaiA
(D) &4 37aRAT H, N2O4 AT B ST 2 |

N204 =—— NO* + NOs~

Comprehension # 2

An inorganic iodide (A) on heating gives gases (B) and (C). (B) is neutral towards litmus while (C) is
acidic.(B) gives back dense white fumes of (A) when cooled with (C). (A) functions as a strong acid in
water. (C) is also obtained by action of (D) on water. (D) can be obtained when (B) reacts with Iz in
presence of anhydrous CaClz. (B) is poisonous, has smell of rotten fish and it is sparingly soluble in
water.

Now answer the following questions :

FTDT # 2

3n

Sol.

4.3

5n

TP I[BEMD AMATSISS (A) D T HIH W 9 (B) 9 (C) 9911 © | 14 (B) foremsd @ ufq Sa=fi= & wiafds
9 (C) ol 8| (B) &I W19 (C) & AN 3vS fHAr Sl 8 @ (A) & Flell 91 IB< gF <al 2|
AB(A) T H YTl 37 Bl a8 B HRal 2| 9 (C) BT Sl W (D) HI ifAfpan g1 W e faam s
AHd 2 | 919 (B) ®I fohan fAstar CaCl @1 SuReIfa # . & 1 &x1dx W) Uy fan <1 daban g | (B) faven
BT 8 S Sl A8l SRl TR QAT ® 91 T8 T H SNifd Aoy B ® o A gl & SR Ry |

Select the correct statement from the following for the gas (B).

(A) It produces dense white fumes with HCI (B) It produces dense violet fumes on combustion
(C*) It produces dense white fumes with BF3 (D) It can act as oxidising agent.

M B) @ forw 9 § 9 98 $UF &1 999 Do -

(A) I8 HCl & |1 Fo+ 9%8 g9 Ia Bl & |

(B) I8 T&F W T S gH I BT B |

(C*) I BFs @ W1 HoH A& gd Ia~ Hal & |

(D) T8 UH SRNGRS B Hifd BrF Hxell 2 |

A=PH4l ;B=PHs;C=HI;D=Pls

The compound (A) :

(A) turns moist red litmus blue (B*) reacts completely with water

(C) is used as a dehydrating agent (D) all of these

Afw (A) & forw

(A) T8 9 ofTel foremsd &1 il B <l B | (B*) ST & W1 YUic: fhar dxar 7|
(C) I8 U& fSiell®dR® (dehydrating) @1 Hifd &1 &am & | (D) SWRIFd |1

What is true about compound (D) ?

(A) The oxidation number of central atom of (D) is + IV

(B*) Compound (D) produces a yellow precipitate with silver nitrate solution.

(C) Compound (D) dissolves in water forming an acid which with sodium hydroxide forms three series
of salts.

(D) Both (B) and (C)

N (B) @2 e (C) & forg o= &9 9 8 ?

(A) 1 (B) § B YA BT ATRIBIT 37F +IV B |

(B) 1 (B) Ricer 1gge faem & wne sififorar ova anfcad RieaR &1 drel J@erd g9l & |

(C) A1 (C) Uil # oIdhx VAT 37l a1 & il NaOH & &1 9 YbR & Favl 91 Fahall & |

(D*) (B) @t (C) &t

/\
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p-block elements (N & O Family) ﬂ_

Sol.

Sol.

(A) is PH4l. The given changes are :

(i) PHal (A) —2— HI (C) + PHs (B)

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

(iii) PHs (B) + I2—— PI3 (D) + HI

(iv) Pls (D) + H2O —— H3POs + HI

(v) HI + AgNO3 —> Agl | + HNO3

(vi) 4PHs (B) + 802 —— P4010 (C) (dense white fumes) + 6H20
(A), PH4l B | f&3 T 9RacH = -

(i) PHal (A) —2— HI (C) + PHs (B)

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

(iii) PHs (B) + I2—— PI3 (D) + HI

(iv) Pls (D) + H2O —— H3POs + HI

(v) HI + AgNO3 —> Agl | + HNO3

(vi) 4PHs (B) + 802 ——> P4O10 (C) (& &1 gH) + 6H20

Comprehension # 3

Oxygen differs from the other elements of the group. Compounds of oxygen with metals are more ionic
in nature and hydrogen bonding is more important for oxygen compounds. Oxygen is never more than
divalent because when it has formed two covalent bonds, there are no low energy orbitals which can be
used to form further bonds. However, the elements S, Se, Te and Po have empty d-orbitals which may
be used for bonding, and they can form four or six bonds by unpairing electrons. The higher oxidation
states become less stable on descending the group.

The bond between S and O, or Se and O, are much shorter than might be expected for a single bond
owing to pr—dr interaction between the p—orbital of oxygen and d - orbital of S or Se.

ITWT #3

6.

SRS, 8 @ g dcal & =1 2t ¥ | angell & |y oifeieE & Affe ugfa # 1fdw smafs 8
g, a1 Ao ARl & Iy sTsgio 99 offfd dAecyyl 8Ia1 © | il fgadisil Il 8, i a1 9
ISP FASTHAT el STl 8, Hifh STd T8 a1 Feadioid §8 911 ©, 99 9P U g §¢ g9 & forg
o ool & ®erd SuRYd -El B & | Sefe S, Se, Te T Po dw@il & 9 Rad d-dhetd SuRerd & &
S 9u9 & oY Uga 8 9ad © | 39 UBR I Soldei & YA (unpairing) & §RT IR AT ©: 94 a4
FHA 2| T8 H 7 TM W ITq ATRNGI 3fael b1 RIAE HF 8 I 8 |

S TAT O, AT Se TN O & F&4 § YA bl 99 B Joil # 980 BIC B &, FifP AR & p-
PeTh TAT S TT Se B d-hefdh ® AL pr—dn J=RHAT BT & |

Which of the following statement is incorrect ?

(A) Oxo-anions of sulphur have little tendency to polymerise compared with the phosphates and
silicates.

(B) In pyrosulphurous acid (H2S20s), the oxidation states of both the sulphur atoms are not same, they
are +V and Il

(C*) Concentrated HNOs oxidises both sulphur and selenium to H2SOs4 (+VI) and H2SeOs (+VI)
respectively.

(D) Most metal oxides are ionic and basic in nature while non-metallic oxides are usually covalent and
acidic in nature.

/1 | B HYA Terd ® ?

(A) GehR & SAFERIRAT § Bivhe g ffade &1 o § dgeliory o ugfa 9 8l 8 |

(B) URRIICHRIRY 37 (H2S205) H, ST AeHR URATULSI Bl TRIDHROT TR FAM Tl 8l 8, A +V Tl
+HIE |

(C*) I HNOs, Fehx Al M1 B HAW: H2S04 (+VI) T H2SeOs (+VI) 3 Jifadiga w1 © |
(D) 31¥eR g1 Sfiaargs ARMS 9 aRT UEH & B © | SIaid Jfelfad Afrass & Ughia M
SESRINIIGE IS E DS R

/\
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p-block elements (N & O Family) ﬂ_

Sol. (A) It is true because of effective pr-dn overlaping owing to small size of sulphur as compared to
phosphorus and silicon.
O O
Sa2lI ity
(B) HO — ﬁ — S — OHThey have +V and +lIl oxidation state.

(C) HNOs oxidises sulphur to H2SO4 (+VI) but only oxidises selenium to H2SeOs (+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

gl (A) I8 $HoUF Fel © Hifdh BREHRE g Rfrdia & goll § T & BIT MPR & DRI JAEI pr-dn
arfoream= Brar €
O O
V)| [](+110)
(B) HO—ﬁ—S—OHﬁ+Vasﬂ+III3ﬁ?Rﬂ‘cWUTWQJTT@??%I

O
(C) HNOs &R Bl H2SO4 (+VI) H SieiIgd HRAT ©, offbd Afei-ad Bl HoSeOs (+IV) H 3ifaiiga el
2 |
AYE H D S W I SATGATHRT el HT WM 9 81 S 3 |
(D) M — O ¥ fAgd=ordl <R Af¥S BIAT ©, STdidh X — O H Ig JoHd w9 I HH il o | (< 1.4).
M = €1qg T X = 37T
7.3 Which one of the following orders represents the correct order for the properties indicated against them

?
(A*) H20 < H2S < Hz2Se < HzTe — acidic character
(B) H20 < H2S < Hz2Se < H2Te - thermal stability
(C) H2S > H2Se < H2Te < H20 — reducing character
(D) H2S < H2Se < H20 < H2Te — boiling point
1 # @ B fAden #, SR T O B SER HE HH B
(A*) H20 < H2S < HzSe < HoTe — 3rild 1A etem
(B) H20 < H2S < HzSe < HoTe — aTdia w=q1ic
(C) H2S > HzSe < HaTe < H20 — 3[9amad fHeretor
(D) H2S < H2Se < H20 < HzTe — Fdidh
Sol. (A) As bond (H-E) dissociation enthalpy decreases down the group, the acidic character increases from
H20 to HzTe.
(B) Order of thermal stability is H20 > H2S > H2Se > HoTe .
(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 < H2Se <
H>Te < H20.
gl. (A) T8 | " M R JH—99 99 (H-E) f3aeq el gedl 8, H20 9 HoTe O i ffiaeror ded
g1
(B) I werfi@ &1 %9 H20 > H2S > HoSe > HoTe B
(C) H20 319 79T &1 @Al & Tl I8 0T H2S ¥ HoTe & ded & |
(D) H-89 & HRYI STl &1 YIS TG BIel § T &l HH HoS < HoSe < HoTe < H20 B |
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p-block elements (N & O Family) ﬂ_

Comprehension # 4
The property of hydrides of p—block elements mostly depends on :

0] electronegativity difference between central atom and hydrogen
(ii) size of central atom
(iii) number of valence electrons in central atom

Some undergo hydrolysis in which central atom is less electronegative, react with OH- to give
hydrogen. While acidic property of hydride in a period depends on electronegativity of central atoms,
i.e. more electronegative is the atom, more acidic is hydride. In a group, acidic property is proportional
to size of central atom. Some electron deficient hydride behaves as Lewis acid while only one hydride
of an element in p—block behaves as Lewis base with lone pair of electrons. Hydrides in which central
atom’s electronegativity is close to hydrogen has no reaction with water.

ITWT #4
p—<clies dcdl @ gggIsSl @ U e 9 W iR 9= § ¢
(i) ST YA G BSgIoM & Aed fAgfaseordn iaR
(i) DI URATY B MMHR
(iif) I URATY] H FATSN Sedg =i &I A&l
FB o AuEfed B R sl uvA] &9 fagakofl 8ar ® 9o OH- A fhar &) ggsod <d 2 |
Sqfd JATaed H BISSIgS B T 0T daid WA $I [Agasrvml W R #Rar g sriid war] fSae
P fIEggasron 81, BISgiss Sal & 3f¥d (I B | | #, A 0T S WA S MHR &
FAMUTA BT B | B Foias g9 TRSISE Jsd 3 dl Hifd ATER A &, Safd p-iid § dId Th
T P TIERISS Foldgidl & THTd! JHH I ¥ &dR P A0 FIER Bl © | Bgglss, NH d<id
TRATY P AT BRSO @ BI%I (He B, Sd 4 Brs Ha1 T8 I © |

8.»  Which one is the weakest acid among the following ?

1 7 | PI1 gaeIH 3 ©§ °

(A*) HF (B) HCI (C) HBr (D) HI
Sol. HF has high bond dissociation energy; so removal of H becomes difficult.

8.  HF @1 9y A ol a9gd e el 8, $dfelg 399 H URATY] ®1 T agd Hfed 8idl ¢ |

CR-V Which hydride has no reaction with water ?
DI TR|ISS oA A fohdl &1 HRal & ?
(A) NHs (B*) CHa4 (C) BeHz (D) NaH

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

A UE Y BT § OAT P & U PIs Rad d-$He&d 78l B1d & YaH CHaH Cd H & 72 faggaseoran o
IR 98 B UT<l BT B |

10.=  Which one is strongest base ?

71 % 9 I YeeAqH &R § ?

(A*) OH- (B) HS- (C) HSe~ (D) HTe-
Sol. Because its conjugate acid, H20 is weakest acid.

T ifd SHGT HYT A, H0 Jrfigde ot 2|
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p-block elements (N & O Family) ﬂ_

Comprehension #5
Answer Q.11, Q.12 and Q.13 by appropriately matching the information given in the three
columns of the following table.

Observe the three columns in which column-1 represents chemical reactions, column-2 represents

nature of substance with colour and physical state while column-3 represents differentiate products.
Column-1 Column-2 Column-3

) Cu + dil. HNOs3 (i) Colourless gas, Neutral (P) NO

(1 Cu + conc. HNOs (i) Blue solid, Acidic (Q) | NO2

(1 Zn + dil. HNOs (iii) | Brown gas, Acidic (R) N20

(IV) Zn + conc. HNOs (iv) | Colourless solid, Acidic (S) N20s3

ITWE #5
D D T Sgd B A il § ST FIT BT SUYHR T | GAA B T Q.11, Q.12dR Q.13 B
SR QRN |

T Bfe™ BT Vg1 PIRY RTIH Bied-1 Irae AfAfhanit & yelia axar 8, diad-2 1 a1 Hifies
3faRen & A1 Uit H UGG B YR IR & Sdfe diem-3 faf Irel &1 uelRia wwar 21
DicM-1 PIcTH-2 PicH-3
(1 Cu + 9 HNO3 () | ¥ ¥, SeSRiA (P) | NO
(1 Cu + ar<. HNO3 (i) | e o, I (Q) | NO2
(D) Zn + T HNOs (iiy | T 9, > (R) | N2O
(IV) Zn + A= HNO3 (iv) | TN 31, iy (S) | N20s
11. Which of the following set of combination is correct ?
/1 § | I & DI Ao Hal g 2
(A) (1), (iv), (S) (B) (1), (i), (Q) (C*) (1), (iii), (Q) (D) (IV), (iv), (S)
12. Which of the following set of combination is incorrect ?
1 & AN BT DI AN TAd ® 7
(A) (), (), (R) B) (. (), (P) (C) (1V), (iii), (Q) (D) (1), (iv), (S)
13. Which of the following set of combination is correct ?
o= & 9 G BT P Ao e g P
(A) (1), (i), (P) (B*) (IV), (iii), (Q) (C) (1V), (i), (Q) (D) (1), (i), (P)
Sol. Explanations :

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

(Colourless gas, Neutral)

3Cu + 4HNOs (conc.) —— Cu (NOs)2+  2NO, + 2H20

(Brown gas, Acidic)

4Zn + 10HNOs3 (dil.) ——> 4Zn (NO3)2 + N,O +5H20

(Colourless gas, Neutral)

Zn + 4HNO3 (conc.) ——> Zn (NO3)2 + NO, + 2H20

(Brown gas, Acidic)
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p-block elements (N & O Family) ﬂ_

* Marked Questions may have more than one correct option.

* ffeed w9 o 9 e 9E Ay are ueq © -

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARYS)
AT - | : JEE (ADVANCED) / IIT-JEE (R5at a8l) @ =

Section (A) : Group 15t

gve (A) . 998 15

1. The number of P—O—P bonds in cyclic trimetaphosphoric acid is : [JEE 2000,(S) 3/35]
(A) zero (B) two (C*) three (D) four
BT CTSHCTHITHIRG 3Fd H P—O—P 9% &) T&T & [JEE 2000,(S) 3/35]
(A) I (B) <1 (C*) (D) A

N
J

Sol.

TP ASTHRBIRG 377, (HPO3)s B WA & MR TR Y&l o P— O — P 9% & |

2. The correct order of acidic strength is : [JEE 2000,(S) 3/35]
AT AT BT HE B B [JEE 2000,(S) 3/35]
(A*) Cl207 > SO2 > P40O10 (B) CO2 > N20s > SOs
(C) Na20 > MgO > Al:03 (D) K20 > CaO > MgO

Sol.  As non-metallic character of element attached to oxygen atom increases, the difference between the
electronegativity values of element and oxygen decreases and the acid character of oxides increases
and vice-versa.

B O IO WRAY] ¥ e O @ fETdd IO 9gd & I dwd a1 e & #ed fdgd on &
IR ISl § AT JifaTgS & i U7 9¢d 2 I $9a fauRd |

3. Ammonia can be dried by : [JEE 2000,(S) 3/35]
(A) conc. H2SO4 (B) P4O10 (C* CcaO (D) anhydrous CacCl:
I /1 A 9 f5as gRT IS @1 9l B | [JEE 2000,(S) 3/35]
(A) AT, H2S04 (B) P4O1o (C*) CaO (D) fstefra cacClz

Sol. It reacts with conc. H2S0O4, P4O10 and anhydrous CaClz but not with CaO.

T8 AT H2S04, P4O10 AT FSelid CaCle 9 fhan & &, offh CaO & &I 8 |
2NHs + H2SO4—— (NH4)2S04

P4010 + 12NHz3—— 4(NH4)3PO4 + 6H20.

CaClz + 8NHz—— CaCl2.8NHs.

CaO + H20 — Ca(OH): .
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p-block elements (N & O Family) ﬂ_

4. Give reason why elemental nitrogen exists as diatomic molecule whereas elemental phosphorus is a
tetra-atomic molecule. [JEE 2000 (M), 2/100]
PRY <d Y @Hesy b aifcas Aggrer fguaRAitas o] & wu H SEfe difcad BIEBRE Ags
RATGS Y S WY W U A © ? [JEE 2000 (M), 2/100]

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

nitrogen can form pr-pr 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

AR
N=N(N2) p p (Ps)

FA. J@ D w4 H ARgoE [guRATS 7] (N2) & U H SIR<I@ &l 2 | $9PI HRY I8 & [P ARglod B
URATY HT ATHR BICT BIAT © | 3T 99 U9TAI pr-pr ITATIT & HROT 9 96 (N=N) =79 & | 341 T8
$ WX Id pr-pr §°9 T8 9K © i gD HEIb 9gd 9¢ 9 bad oY gU B ©, SHAIY §AH FHTdl
Jfoed §¥a 8 8| P — P U 98, N - N Udhdl 49 ¥ Udcl BId © 37 BIBRE I @& dI UgRi

B B |
P
71\
N'=N (N2) p~|—p (P2)
\p/
5. Polyphosphates are used as water softening agents because they : [JEE 2002(S), 3/90]

(A) form soluble complexes with anionic species
(B) precipitate anionic species
(C*) form soluble complexes with cationic species
(D) precipitate cationic species
UieiThiehel @I g Sial (soft water) I @ ol Ugad xR © 9D : [JEE 2002(S), 3/90]
(A) Tl & A1 faeefia dga 9 2 | (B) UM B Saeifid &vd B |
(C*) gl & el faerrfier Hael 991 © | (D) &Il B 3radifid R R |

Sol. It sequesters Ca?* and Mg?* (present in hard water) and forms soluble complex with Ca?* and Mg?*
which do not precipitate with CO32- and soap.

§d. I8 Ca? 3R Mg? (SR ofd H IURM) Bl goIh xal &, Cat iR Mg?* & fderRildl Aqe a9 Sl
COz? 3R AgT & w1 faaifia & 8 © |

6. For HsPOs and HsPOyg, the correct choice is : [JEE 2003 (S), 3/84]
(A*) H3POs is dibasic and reducing (B) H3POs is dibasic and non-reducing
(C) H3POq is tribasic and reducing (D) H3PO:s is tribasic and non-reducing
HsPOs @1 HsPO4 & oIy & U & - [JEE 2003 (S), 3/84]
(A*) HsPOs fgemia a sr=mas 2 | (B) H3POs fg&RIa g Jemamas € |
(C) H3PO4 & 7 319amas & | (D) H3POs &R @ ST Ruamis 2 |

Sol. 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.

FA.  HPOs § T OH- W¥g & dfd s9¥ Q1 emadiqgd We 8, sufory 98 uafa # fgemda &iar g1 a8
EIESISM Sl BIThRA ¥ WY T$T B © IS slgnio dedril | ffd  HsPOs § b P-H 99 2
AT YT JUATID P! ARE B B 2 |
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7.

Sol.

Sol.

Sol.

(NH4)2 Cr207 on heating gives a gas which is also given by : [JEE 2004 (S), 3/84]
(A*) heating NH4NO2 (B) heating NH4N03

(C) treating Mgz N2 with H20 (D) treating Na(compound) with H202

(NH4)2 Cr207 &1 T &= WR TU&H 319 a1 8, ol 91 & g1 Wt &1 ot 2 - [JEE 2004 (S), 3/84]
(A*) NHsNO2 TH &R T (B) NH4NO3 TH & TR

(C) Mgz Nz @211 H20 &1 31fAfhar gRi (D) Na(dtR1e®) Tom H20, @ srfiferar g1

(NHa4)2Cr207—> N2 + Cr203 + 4H20.
N2 gas is also given by NH4NO:.
NHsNO2 — N2 + 2H20.

NH4NOs —— N20 + 2H20.
(NH4)2Cr207 —— N2 + Cr203 + 4H20.

N2 i/ NHaNO, gRT 4t <t &I 2 |

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

A pale blue liquid is obtained by equimolar mixture of two gases at —30°C. [JEE 2005 (S), 3/84]
31 ™ @ FEHIeR 38101 | —30°C a9 WX gl el &9 YT Bl © | [JEE 2005 (S), 3/84]
(A) N2O (B*) N2O3 (C) N2O4 (D) N2Os

NO + NO2 —=*¢ 3 N»O3(¢) pale blue
NO + NO2 —2%€ 5 NO3(¢) Eehl ATl

Thermodynamically most stable allotrope of phosphorus is : [JEE 2005 (S), 3/84]
(A) Red (B) White (C*) Black (D) Yellow

FHTIHT B ¥ BIREPIRT B Fa9 WIRY IR™Y & [JEE 2005 (S), 3/84]
(A) T (B) g (C*) BTl (D) drett

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

I | I
P P P
\|P/ \|P/ \lP/ \|P/
é‘eoop — / ‘\ / ‘\ NN N N
P P
NZEN VANV PPN
least stable(max. angle strain) intermediate stability /\Pl Pl

most stable

BT HIPIRG THIZS & AN IR G Gl 8 d7 AfABad Saed ard (> 673 K) I@aT & |

| | |
P P P
\|P/ N \|P/ \lP/
P\221A P P
péo%'>P _P/ ‘\P_ P/ ‘ \P_ /P\P/P\P/P\P/P\
D N N % T
=[FaE R P P p\ /z\ /3\
(Gifermag &I a=ra) Teggd} i 7/ pI F|>

V)

SIferpad vl
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10. (a) What amount of CaO in grams is required to neutralise 852 g of P4O1o . [JEE 2005 (M), 1/60]
(b) Write the structure of P4O1o0 . [JEE 2005 (M), 1/60]
(@) P4O10® 852 UM ®I ST B B oIy, CaO &Y fha=l 7= (@ #) Smavyd 8 |

(b)
Sol. €)

(b)

Bal. €)

(b)

[JEE 2005 (M), 1/60]
P4O10 &1 AT fora | [JEE 2005 (M), 1/60]

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 = % =1008 g.

Structure of P4O10 .

@]
|| 1.43A
1.6A/P
RS
(] /
o=P_ 9 p=0
Nt |
(0] O obonds=16
\P/ r© bonds =4
[
(0]

6Ca0 + P4O10 ——  2Ca3(POa)2
6x[40+16] [31x4+16x10] PHfeerad BRWE
=336 =284

SIRIG AMAHAT & AR,

P4O10 ®T 284 g, CaO & 336 g & 1 YUiwy ¥ IfMWfhal Ha 2 |

P4O10 @1 852 g, CaO & % g @ 1 SrAfhaT wxm

I CaO &l ATdYh IR = % 1008 g.

P4O10 @I H'Qilﬂ

|143A

TRy .
™ O
° I/

|
p
NS
(0] O ocd99=16
\P/ ndg=4
||

0]
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11.

Sol.

12.

Paragraph for Question Nos. 11 to 13
There are some deposits of nitrates and phosphates in earth’s crust. Nitrates are more soluble in water.
Nitrates are difficult to reduce under the laboratory conditions but microbes do it easily. Ammonia forms
large number of complexes with transition metal ions. Hybridization easily explains the ease of sigma
donation capability of NHs and PHs. Phosphine is a flammable gas and is prepared from white

phosphorous.
ge 119 139 forg srges

qUUS! (earth’s crust) § ASgT TAT BiThe & FB MU (deposits) B & | Agge U # 1S gaaTeiia
21 ARgT @1 yAERETen @ gRefodl # orEkA (reduction) FRAT HfSH § URTg MY (microbes) 39
I | BRI T | SN, HHAU €] SMIA (transition metal ions) & Wi, AWF T H G@d
(complexes) ¥R 81 NHsz a1 PHs &1 fRFAIGH &wal (sigma donation capability) &I H&HRor
(hybridization) §RT 3T | FHIAT ST ® | BB (6 ST 19 2 3R 39 9%g BBk (white
phosphorous) ¥ 91T ST |

Among the following, the correct statement is : [JEE 2008, 4/163]
(A) phosphates have no biological significance in humans.

(B) between nitrates and phosphates, phosphates are less a abundant in earth’s crust.

(C*) between nitrates and phosphates, nitrates are less abundant in earth’s crust.

(D) oxidation of nitrates is possible in soil.

fr=forfRaa & & 98 axhag B ? [JEE 2008, 4/163]
(A) BIHE BT AT H ifdd A8 T8l 2 |

(B) TSLT TAT BIWbT H F BT BT YUuS! # dIged o4 ¢ |

(C*) AILT TAT BIDE § | ASge HT JuUS! § I8 F9 & |

(D) ST &1 Ml A SifaRiIdpRor w9ig 2 |

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.

1 Q1 PR & HROT AggTH YUUE F HH AT H U B B |

(i) TTELTH B oA H fAergdn s 2B B

(ii) LT BT I (microbial) ST gRT U=d= 81 ST 2 |

Among the following, the correct statement is : [JEE 2008, 4/163]

(A) between NHsz and PHs, NHs is a better electron donor because the lone pair of electrons occupies
spherical ‘s‘ orbital and is less directional.

(B) between NHsz and PHs, PHs is a better electron donor because the lone pair of electrons occupies
sp? orbital and is more directional.

(C*) between NHz and PHs, NHz is a better electron donor because the lone pair of electrons occupies
sp? orbital and is more directional.

(D) between NHs and PHs, PHs is a better electron donor because the lone pair of electrons occupies
spherical ‘s’ orbital and is less directional.

fr=ferRaa & & 98 axhay 8 ? [JEE 2008, 4/163]

(A) NHz 3R PHs 3 ¥ NHs 381 Soidgi QA1 § Rifdh Yhld] geiagid ™ MTdR ‘s’ Had H A T80
FRAT & SR HH e g B

(B) NH3 3R PH3 % ¥ PH3 31281 Solagiq ardl & Fifdh UHTal Soiagid g spd Hefd H I U0l Hal ©
AR fde feemere B 2 |

(C*) NH3 3R PHz % 9 NHs 31281 Soidgid il § Rifdh THIdH! Soidgd ™ spd Hed § I T80 Sl
2 3R ol fRemets B 2|

(D) NHz 3R PHs H ¥ PHs 31981 Soidgi< a1l & i YdhId Seidgi= A MeldR ‘s’ H&dh (orbital) §
I B HRAT & 3R BH TS (directional) BT 2 |
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p-block elements (N & O Family) ﬂ_

Sol.

13.

Sol.

14.

Sol.

NHs3 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.

e feemere Jen fIRd sp® GHRA F&a® H THID! goidsi i 811 & HROT NHs3 3701 golagi arl
BT 8| PHs # THIP! goiagia W A0S Agad s-werd 3 SuRed 2rar & off i 71fe & orafds

e g 8 e IRvMRawyY gelagi i &1 g1 Hfod il © |

White phosphorus on reaction with NaOH gives PH3 as one of the products. This is a :
[JEE 2008, 4/163]
(A) dimerization reaction (B*) disproportionation reaction
(C) condensation reaction (D) precipitation reaction
ABE BRBIRA Bl NaOH & A1 AfAfFar HRM R Ud ST PHs 991 B | I8 Afdfohar § ¢
[JEE 2008, 4/163]
(A) feaadraror aifafshan (dimerization reaction) € |
(B*) fawArguTa s1ffshan (disporportionation reaction) & |
(C) |a=+ 31fafshar (condensation reaction) & |
(D) 3raerqer 3AfAfHAT (precipitation reaction) |

It is disproportionation reaction,

0 5+ 3-
P4+ + 3NaOH + 3H20 —— 3NaH2P O2+ P Has
I8 fawarguTch ifAfsan (disporportionation reaction) 2,

0 5+ 3-
P4+ + 3NaOH + 3H20 —— 3NaH2P Oz2+ P Hs

The reaction of P4 with X leads selectively to P4Os. The X is : [JEE 2009, 3/160]
(A) Dry O2 (B*) A mixture of O2 and N2

(C) Moist O2 (D) Oz in the presence of agueous NaOH

P, @1 X & W1 SIMAfHhAT P4Os aRVITcH® ®U W (selectively) Tt &Ia1 81 X & :  [JEE 2009, 3/160]
(A) I O (B*) 02 3R N &1 fAstor

(C) 3 O (D) STefl@ NaOH @1 SuRerfad § O

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

Note :

In dry Oz following reactions may take place.
P4 + 302 —— P40es.
P40s + 202 ——> P4010.

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

In presence of NaOH.

P4 + 30H- + 3H.0 —— PHz + 3H2PO2-
N, B SuRefy #

P4+ 302

ferayofy

Tp Sffefiom @ Sulerfa § f=1 aifdframd &1 dach 2|
P4 + 302 —— P40es.

P40O6 + 202 —— P40O10.
e O, B SURAMY H P4Os rTafed BTHY HaPO3 91T & |

P4O6 + 6H20 —— 4H3PO:s.
NaOH &) SufRerfq 4,

P4 + 30H- + 3H20 —> PHs + 3H2PO2-

— P4O6. &1 ZEIH dJHRS (diluent) & w9 H ST Hvar 2 |
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p-block elements (N & O Family) ﬂ_

15.

Ans.

Sol.

16.

Sol.

17.

Ans.

Sol.

Match each of the reactions given in column-I with the corresponding products (s) given in column Il
[JEE 2009, 8/160]

Column-I Column-ll
(A) Cu + dil HNO3 (p) NO
(B) Cu + conc HNO3 () NO2
(©) Zn + dil HNO3 (n N20
(D) Zn + conc HNO3 (s) Cu(NO3)2
() Zn(NOs3)2

Died-1 3 A T gAS Affha 31 ied-Il 3 A T G0 IAUS/ITRT S AT GAS DIy |
[JEE 2009, 8/160]

Pier-1 Pict-l|
(A) | Cu+dgHNOs (p) NO
(B) | Cu + 9% HNOs (a) NO2
(C) | Zn+ T HNOs (n N0
(D) | Zn + % HNOs (s) Cu(NOs)2
(t) Zn(NOs)2

A->p,s;B—>qg,s; Co>rt; D>aq,t

(A) 3Cu + 8HNO3 (dilute) —> 2NO + Cu(NO3)2 + 4H20

(B) Cu + 4HNOs (concentrated) —— 2NO2 + Cu(NO3)2 + 2H20
(C) 4Zn + 10HNO3 (dilute) —> 4Zn(NOs)2 + N2O + 5H20

(D) Zn + 4HNO3 (concentrated) — Zn(NO3)2 + 2NO2 + 2H20
(A) 3Cu + 8HNOs (@) —> 2NO + Cu(NOs)2 + 4H20

(B) Cu + 4HNO3 (JT7%) ——> 2NO2 + Cu(NOs)2 + 2H20

(C) 4Zn + 10HNOs3 (7F) —> 4Zn(NOs)2+ N2O + 5H20

(D) Zn + 4HNO3 (JT%) —> Zn(NO3)2 + 2NO2 + 2H20

Extra pure N2 can be obtained by heating [JEE 2011, 3/160]
(A) NHz with CuO (B) NHsNO3

(C) (NH4)2Cr207 (D*) Ba(Na)2

TRA D AfTE N2 9T fan 1 |aban 2 [JEE 2011, 3/160]
(A) NHz &I CuO & 91 (B) NH4aNO3z ®I

(C) (NH4)2Cr207 &1 (D*) Ba(Ns)2 &1

Ba (N3)2(s) —=— Ba (s) + 3N2(9)

Among the following, the number of compounds that can react with PCls to give POClIz is Oz, COz2, SOz,

H20, H2S04, P4O10. [JEE 2011, 3/160]
=1 # 99 9l @ @ S PCls | a1 @& POCIs 9911 |ahd &, § ¢ [JEE 2011, 3/160]
02, CO2, SO2, H20, H2S04, P4O1o.

4

PCls produces POCIs on reaction with these compounds

PCls + SO2—— POCIz + SOCl: (Source : J.D. Lee)

PCls + H2O —— POCIz + 2HCI (Source :NCERT)

PCls + H2SO4 —— SO2Cl2 + 2POCls + 2HCI (Source : J.D. Lee)

6PCls + P4O10—— 10POCIs (Source : J.D. Lee).

PCls o1 afit & a1 ifaa g1ax POCIs < 2 |

PCls + SO2 —— POCIs + SOCl2 (Source : J.D. Lee)

PCls + H2O —— POCIz + 2HCI (Source :NCERT)

PCls + H2SO4 ——> SO2Cl2 + 2POCls + 2HCI (Source : J.D. Lee)

6PCls + P4O10— 10POCls (Source : J.D. Lee).
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p-block elements (N & O Family) ﬂ_

18.

Sol.

19.

Sol.

Sol.

20.*

Sol.

21.

Sol.

Which ordering of compounds is according to the decreasing order of the oxidation state of nitrogen?
[JEE 2012, 3/136]

AT BT DI TSAT HH ATZLIOT DI Tl ATFIIBRT el (oxidation state) & JTAR 27

(A) HNOs, NO, NH4ClI, N2 (B*) HNOs, NO, N2, NH4ClI
(C) HNO3, NH4Cl, NO, N2 (D) NO, HNO3, NH4ClI, N2
Compound Oxidation state of Nitrogen

pIEY ATSCIST BT JATATHRT 7=

HNOs3 =+5

NO =+2

NH4CI =-3

N2 =0

So, correct order will be HNO3z, NO, N2, NH4Cl
1T W& B HNO3, NO, N2, NH4Cl 8177 |

Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of :
[JEE(Advanced) 2013, 2/120]

A= RIS R B HTH FHY 915 Wel— R T # gRafkia 891 s a9+ & g @ 2
[JEE(Advanced) 2013, 2/120]

(A) NO (B*) NO2 (C) N2O (D) N2O4

HNO:3 decomposes by giving NO2, Oz, H20

4HNO3z —— 2H20 + 2NO2 + 302

So, Ans is (B).

HNO; faafed grex NO2, Oz, H20 IdT B

4HNO3 —— 2H20 + 2NO2 + 302

Id: SR (B) B |

The pair(s) of reagents that yield paramagnetic species is/are [JEE(Advanced) 2014, 3/120]
(A*) Na and excess of NH3 (B*) K and excess of O2

(C*) Cu and dilute HNO3 (D) Oz and 2-ethylanthraquinol

AfHHDI BT SrST Sl AT (paramagnetic) Tgmf <l 8 (<4 &)1 [JEE(Advanced) 2014, 3/120]
(A*) Na iR 1fdaadt § NHs; (B*) K 3R 3fdrsar & O

(C*) Cu 3R TF HNOs (D) O2 3R 2-Vforaly=aITaRArat (2-ethylanthraquinol)

Na + NHs(excess) — dilute solution of sodium in liquid NHs
(which is paramagnetic)
K + Oz(excess) — KOz (O, is paramagnetic)
Cu + dilute HNO3 — Cu(NOs)2 + NO (NO is paramagnetic)
02 + 2-ethylanthraquinol — 2-ethylanthraquinone + H202 (Diamagnetic)
Hence Answer is (A), (B), (C)
Na + NHs3(3Tera) — §a NHs § |Ifsad &1 ag faerad
(S SITEDII B)
K + O2(31T&) — KO2 (0; TR )
Cu + TF HNO3 — Cu(NO3)2 + NO (NO 3= )
O2 + 2-UATITRAT — 2-UATgATa AT+ H202 (Ffrgraahia)
31 TN (A), (B), (C) &

The product formed in the reaction of SOCI. with white phosphorous is :[JEE(Advanced) 2014, 3/120]
SOClL @ A%E BRI &I AfAHAT | 991 SR 3 - [JEE(Advanced) 2014, 3/120]

(A*) PCls (B) SO2CI2 (C) SClz (D) POCIz

P4 + 8SOCl, — 4PCls + 4S02 + S;Cl.  (NCERT Reaction) (NCERT 31f¥fsham)
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p-block elements (N & O Family) ﬂ_

22.*

Sol.

Sol.

23.*

Sol.

Sol.

The compound(s) which generate(s) Nz gas upon thermal decomposition below 300°C is (are)

AfE S 300°C & I ST qees (thermal decomposition) 89 TR NG S¥F BT (Hxd) & ()
[JEE(Advanced) 2018, 4/120]

(A) NH4NO3 (B*) (NH4)2Cr207 (C*) Ba(Ns)2 (D) MgsN2

(A) NH4NO3z(decompose below 300°C to produce N20 & H:20, but to produce N, it should be heated

above 300°C).

(B) (NH4)2Cr207 —2— N2 + Cr203 + H20

(C) Ba(N3)2 —2— Ba + N2

(D) MgsN2 (an ionic compound; will not decompose below 300°C)

(A) NHsNO5(300°C & &9 dU W faafed 8ra) N.O To1 H0 STfed &Ral & offda N Sdficd & &

fore 391 300°C ¥ 31fd% a9 W T e S @nfRv)
(B) (NH4)2Cr207 —2— N2 + Cr203 + H20
(C) Ba(N3)2 —2— Ba + N2

(D) MgsN2 (Y& 3mafia A, 300°C 9 &H 19 R faafed =281 g8rm )

Based on the compounds of group 15 elements, the correct statement(s) is (are)
[JEE(Advanced) 2018, 4/120]

(A*) Bi2Os is more basic than N2Os

(B*) NFs is more covalent than BiF3

(C*) PHs boils at lower temperature than NHs

(D) The N-N single bond is stronger than the P—P single bond

T 15 & d@l B AP © MR R, T8 IHUF & () [JEE(Advanced) 2018, 4/120]
(A*) Bi20s,N20s ¥ SITaT 8RS (basic) | (B*) NF3,BiFsd SIT&T Wexidieid (covalent) ® |
(C*) PHs, NHz &1 %1 Amo® o= Idarar 7 | (D) Udha N-N 8, Thdd P-P 99 ¥ 31f% yad & |

= Bi20s is more basic than N20Os

= NFs is more covalent than BiFs

= NHs boiling point is higher than PH3

= P-P single bond is stronger than N—N single bond.
= Bi20s, N20s 9 Uddl &R B |

=> NFs, BiFs 9 21fd% Hewiarsh 2 |

= NHs, PH3 9 31fd% a@oMia 3@l 2§ |

= P—P U&hd 99 N-N Udhel 8 I 99 & |

Section (B) : Group 16t
gvs (B) : 98 16

24,

Sol.

Amongest H20, H2S, H2Se and HzTe the one with highest boiling point is : [JEE 2000 (S), 3/35]
(A*) H20 because of H-bonding. (B) H2Te because of higher molecular weight.

(C) Hz2S because of H-bonding. (D) H2Se because of lower molecular weight.

H20, H2S, H2Se T HoTe § 9 U fTH®T d9oHid Swaad &, 1 8 - [JEE 2000 (S), 3/35]
(A*) H20, H-3% 819 @& SR (B) HzTe, STaR IMTHR B & HRO |

(C) H2S, H-8% 819 & HRYI (D) HzSe, TR AR B9 & SR

Intermolecular forces between H:S, H2Se and HzTe molecules are purely Van der Waal’s force of
attraction while in water there is stronger H-bonding between the water molecules. H-bond is stronger

than Van der Waal's force of attraction and thus more energy is required for converting H20(¢) to

(H20)(9).
H2S,H2Se T HoTe 317 # 3R 371f0qd daf aTex ared MHYYT &l 9e1 BIAT § Sfafd ofdl # ol & 3731

% 9 ydel H-d9 BT 8 | H-98 arvex ded MHYUT §of 9 3Mfdd Uaet 8T @ 3l H20(¢) BT (H20)(9)
H g @ Y 1fde SHofl &1 savgear aidl 2 |
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p-block elements (N & O Family) ﬂ_

25.

Sol.

26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

&dl

The number of S-S bonds, in sulphur trioxide trimer (S3Oo) is : [JEE 2001 (S), 3/35]
(A) three (B) two (C) one (D*) Zero
JohR T8 JAIES & FaAd Sz0e# o S-S ® - [JEE 2001 (S), 3/35]
(A) (B) a1 (C) T (D% =
O /o
S
O/ \O There i S-S bond in S30
o§|s S|40 ere Is no S-S bond N 5309 .
7 N
O/ \O/ X0
O\ 40
AN
7 i S30o # ¥Bf S-S dY & 2 |
(0] () 3U9 =
sz
O/ \O/ \O
Which of the following oxoacids of sulphur has —O—O- linkage ? [JEE 2004 (S), 3/84]
ATHR B HIFAT AR A O-O % QT & 2 [JEE 2004 (S), 3/84]
(A) H2S203 (B) H2S20s5 (C) H2S206 (D*) H2S20s
It is peroxodisulphuric acid, the Marshall’s acid and contains one —O—O- linkage as given in structure
O @)
| Il
HO—S—O0—0—S—OH
| |
O @)
(H2S208)
I8 WRaATRAISF AT AR e B, iR foTH T —~0—O- s[&rell Uil IRl 8 Sy x4 fo=m wam 2
0] @]
| Il
HO—S—0—0—S—OH
| |
0] @]
(H2S205)
Which of the following is not oxidised by Oz ? [JEE 2005 (S), 3/84]
71 9§ 9§ P Aife Os ¥ SifaRiIgd w8l 8l § ° [JEE 2005 (S), 3/84]
(A) KI (B*) KMnOa (C) K2MnO4 (D) FeSO4

Mn in KMnOzs is in highest oxidation state can not be oxidised. I, MnO42- and Fe2* can be oxidised to Iz,
MnO4~ and Fe®* respectively by Os.
KMnOs # Mn Ieacd¥ SifaiIaxol afaRe # &, fd: Sifediqa 8 81 9&dl 2 | |-, MnOs> g Fe?*, Oz §RI

B |2, MNO4~ T Fe3* ¥ 3fTaRiad 8l 9o o |

Which gas is evolved when PbO: is treated with concentrated HNO3z ? [JEE 2005 (S), 3/84]
PbO, & HNOzd SUYIRT &R TR il 9 aeR et § ? [JEE 2005 (S), 3/84]
(A) NO2 (B*) O2 (C) N2 (D) N2O

PbO2 + 4HNO3z —— Pb(NO3)2 + 2NO2 + 2H20 + O2 .

Agueous solution of Na2S203 on reaction with Cl2 gives : [JEE 2008, 3/162]
NazS:03 & Teiid faaad &1 Cl & 1 AfAfhan &= R a1 B | [JEE 2008, 3/162]
(A) Na2S406 (B*) NaHSO4 (C) NaCl (D) NaOH

Na2S203 + 4Cl2 + 56H20 —— 2NaHSO4 + 8 HCI
It destroys the chlorine present in fibres during dyeing. That is why the Na2S203 is called as antichlor.
Na2S203 + 4Cl> + 56H20 —— 2NaHSO4 + 8 HCI
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p-block elements (N & O Family) ﬂ—
I8 oie fAf & IR X 7 SURYA FARIE $I T B a1 § Tl BRU 2 {6 NaxS:0s ®l TR HEl

ST B
30. Hydrogen peroxide in its reaction with KIO4 and NH20H respectively, is acting as a
[JEE(Advanced) 2014, 3/120]
(A*) reducing agent, oxidising agent (B) reducing agent, reducing agent
(C) oxidising agent, oxidising agent (D) oxidising agent, reducing agent

gTSSIo URTRITSS & HHY: KIO4 Td NH20H & 31fafshar #, I8 ot o) 381 8
[JEE(Advanced) 2014, 3/120]
(A%) J7=Tge (reducing agent) @1 A8, ATRITBRS (oxidising agent) @1 T¥E
(B) 3UTIH Pl ORE, AYATISH Bl A8
(C) 3iTRiTp IR Bl RE, ATRITBRSD DI TRE
(D) STRNBRD Bl TRE, JTAID Bl AN
Sol. KlO4 + H202 —— KlO3 + H20 + O2
H->0: acts as a reductant
2NH20H + H202 — N2 + 4H20
H202 acts as an oxidant.
Sol. KlO4 + H202 —— KlO3 + H20 + O2
H202 YA ® &1 AR B Rl & |
2NH20H + H202 —— N2 + 4H20
H20: ATRIBPRD B aRE BRI HRAT ¢ |

31.* The nitrogen containing compound produced in the reaction of HNO3 with P4O1o.
(A) can also be prepared by reaction of P4 and HNO3z [JEE(Advanced) 2016, 4/124]
(B*) is diamagnetic
(C) contains one N-N bond
(D*) react with Na metal producing a brown gas
HNO;3 @1 P4O10 @ |1 AfAfshar # Icarfad Asgior afdse e [JEE(Advanced) 2016, 4/124]

(A) P4 T HNO3 @t aifafshar & +ft g9 S | 2 |

(B*) wfag=@ g (diamagnetic) @

(C) ¥ Td N-N ¢ r=fde &

(D*) Na &g & 31fdfshan o) Ta 4 (brown) I ST =l B |
Sol. 4HNO3 + P4010—— 2N20s5 + 4HPO3

So, nitrogen containing compound is N20s

(A) P4 + 20HNO3z —> 4H3PO4 + 20NO2 + 4H20

N20s can't be prepared by reaction of P4 & HNOs.

(B) N20Os is diamagnetic.

(C) Structure of N20Os is:

;o\ /O:

el N5 N

e -
. -8

(IE.does not contain N—N bond)
(D) N20Os + Na——> NaNOs + NO2
Bol. 4HNO3 + P4O10— 2N20s5 + 4HPO3

sfery ASEIe gaa Afa N2Os 2

(A) P4+ 20HNO3z —— 4H3PO4 + 20NO2 + 4H20
N2Os BT P4 & HNOz &1 SIfAfShar gRT 81 9911 ST b |

(B) N2Os ufergeaasr 2 |

(C) N2Os &Y AT B—
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p-block elements (N & O Family) ~ ﬂ_

0 O:

N nZ
/\'\':/ \o
:v;aﬁ N-N @ agcrﬁ%%l

(D) N20s + Na——> NaNO3 + NO2

Paragraph for Question Nos. 32 to 33
Upon heating KCIOs in the presence of catalytic amount of MnOz, a gas W is formed. Excess amount of
W reacts with white phosphorus to give X. The reaction of X with pure HNOs gives Y and Z.

UeT 329 339 forg srgws
MnO: & SIRART F KCIO3z BT T &R+ TR U I W s 8 1 W &1 I |15 Ihe BRI &
e AAfpAT BB X <7l &1 X B gg HNO: & 1y 3fifepan Y iR Z <l = |

32. Y and Z are, respectively [JEE(Advanced) 2017, 3/122]

(A) N20O4 and HPOs3 (B) N20O4 and H3PO3 (C) N2O3 and H3POq4 (D*) N2Os and HPO3

Y 3R Z FHHem &

(A) N204 3R HPO3 (B) N204 3R H3PO3z  (C) N203 3iR HsPOs  (D*) N2Os 3R HPO3
33. W and X are, respectively [JEE(Advanced) 2017, 3/122]

(A*) O2 and P4O10 (B) O2 and P4Os (C) Oz and P40s (D) Oz and P40O10

W 3R X AL &

(A*) O2 3R P4O10 (B) O2 3iR P40s (C) O3 3R P40s (D) O3 31X P4O1o
Sol. (32&33)

KClos —2 5 KCl +0,

Mn02 (W)
P, + O, —P,0y
(white) (excess ) (X)
P,0,0 +HNO; ——N,O; + HPO,
() (2)
PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
AT - 11 : JEE (MAIN) / AIEEE (5at auf) & g
JEE(MAIN) OFFLINE PROBLEMS
1. The number of hydrogen atom (s) attached to phosphorus atom in hypophosphorus acid is :
[AIEEE 2005, 3/225]
(1) zero (2*) two (3) one (4) three
BISUl BIRBRA 3 H BRBIRA WA A IS 8¢ slsglo URAIY (319) &1 w1 1 8
[AIEEE 2005, 3/225]
(1) T3 29 (3) TP (4) =
@]
I|

Sol.

Hypophosphorus acid / |
Number of hydrogen atom(s) attached to phosphorus atom is 2 which are called as reducing hydrogen.

/\
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p-block elements (N & O Family) ﬂ_
@]
|

T EISUBRGRY I /T\
HO H H
HIEPRA TRATY] A S BESIo IRATY] & Fe1 1 8, o f arafid ssgiom deam 2 |

2. Which of the following chemical reactions depicts the oxidizing behaviour of H2S04?
[AIEEE 2006, 3/165]
71 9§ 9 - TaEte AfHfha HS0s & IUasd deR &1 UeRid &l § 2

[AIEEE 2006, 3/165]

(1) 2HI + H2SO4 — 12 + SO2 + 2H20 (2) Ca(OH)2 + H2SO4 — CaS04 + 2H20

(3) NaCl + H2SO4 — NaHSO4 + HCI (4) 2PCls + H2S04 — 2POCI3 + 2HCI + SO2Cl2
reduction

-1 % 0 +4

Sol.  2HI+H,S0, - 1, + 80, + 2H,0

oxidation
3. Regular use of which of the following fertilizers increases the acidity of soil? [AIEEE 2007, 3/120]
(1) Superphosphate of lime (2*) Ammonium sulphate
(3) Potassium nitrate (4) Urea
P Sak® &1 FRAMT TN Ja1 & 3l U1 Bl gl 8 ? [AIEEE 2007, 3/120]
(1) gR BIEe i d1gH (2%) 3R e
(3) TR TrEge (4) gl
Sol.  (NH4)2SO4 + 2H20 —— (2H* + SO4%") + 2NH4OH

Strong acid Weakbase
(NHa)2 SO4 on hydrolysis produces strong acid H2SOa, which increases the acidity of the soil.

FA.  (NH4)2S04 + 2H20 —— (2H* + SO42) + 2NH4OH
U9 3 gad &R
(NHa)2 SO4 & TTelRIIEEH TR Uaal 3%l H2SOs, 99901 8 W1 6 Ha1 @ 37erdl 9grdl & |

4.* Which of the following statement is wrong? [AIEEE 2011, 4/120]
(1*) The stability of hydrides increase from NHs to BiHs in group 15 of the periodic table :
(2) Nitrogen cannot form dzn-pr bond.
(3) Single N — N bond is weaker than the single P — P bond.
(4*) N20O4 has two resonance structure
1 § 9 DI BUF A ® 7 [AIEEE 2011, 4/120]

(1*) TEIgS] BT WATRE NHz § odHR BiHz A% ATad difeldl & aF 15 H 9@l & |
(2) TSI dn-pr §% F&l §1 A |
(3) Thd N— N % Thdl P — P ¥ HHSIR Bl 2 |
(4%) N204 @1 ] SIS =T T |
Sol. The stability of hydrides decreases from NHs to BiHsz which can be observed from their bond
dissociation enthalpy. The correct order is NHz < PHz < AsHz < SbH3 < BiHa.
Property NHs PHs  AsHs SbHs BiHs
AdissH®(E—H) / kJ mol- 389 322 297 255 -
Alternate Solution

N204 may has four resonating structure but in NCERT only two resonating structure .
Resonating structures of N2O4 are
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p-block elements (N & O Family) ﬂ_

o Kah Ls) o

M I - f."\[ Iy
07 @ A
o o) 0 g Q ©
Ne ea//o AN e|>//O N @//O Ne 0 °
NN T NN NN T NN
0 0 ¢} ¢} 0] o°® Q o)

Sol.  NH3 9 BiHz @ T% gSgss & W@ gedr 8| Rie fd U a1 fIaeq e gR1 <@ <11 |l
21 |8 %A NHs < PHs < AsHs < SbHs < BiHz ® |

oTEH NHs PHs AsHs SbHs BiHs
AdissH®(E-H) / kI mol* 389 322 297 255 -
Ifeud & :
N204 @ TR IS |21 Bl § offésd NCERT ¥ &ddt &1 rgTdl |a 1 Biell & |
N204 BT AT Ae 7 &

0 Q- 0 0
~ 0 S s
M I s P M M
o Ny 9 g
0 0 0 o) °
e ela//O Ne e//o No ena//O Ne ea/o
/N—N\ <—>_/N—N\ «— //N—N\ T /N—N\\
0 0 0 0 0] o°® Q o)
Which of the following statements regarding sulphur is incorrect ? [AIEEE 2011, 4/120]
(1) S2 molecule is paramagnetic.
(2) The vapour at 200°C consists mostly of Ss rings.
(3) At 600°C the gas mainly consists of Sz molecules.
(4*) The oxidation state of sulphur is never less than +4 in its compounds.
AP B T § 79§ F DI A1 HUF I ® 7 [AIEEE 2011, 4/120]

(1) S2 31 ATTHDHI 3 |

(2) 200°C TR a1 H ATHTR Sg ToIT U W 2 |

(3) 600°C W 9 # 3IfBAR S, 1Y) U O € |

(4*) TEHR BT YA (AT +4 ¥ AR N ft g9 Qe H T Bl 2

Sol. Sulphur exhibit + 2, + 4, + 6 oxidation states but + 4 and + 6 are more common.

Sol.  HEHR + 2, + 4, + 6 SATRIBRVN JaRATY AT B Afb + 4 qAT + 6 31fd A 7 |
Which of the following is the wrong statement ? [JEE(Main) 2013, 4/120]
(1) ONCI and ONO™ are not isoelectronic. (2) Oz molecule is bent
(3) Ozone is violet-black in solid state (4) Ozone is diamagnetic gas.
/1 4 9 BT A1 HYUF Ted B 7 [JEE(Main) 2013, 4/120]
(1) ONCI @211 ONO™ WHgeiagi=id &l & | (2) Oz ] ST B |

(3) AN B A=AT H TN—prelT 8T 2 | (4) N ufrgraa 19 2|
Ans.  (All statement are correct there is no answer).

Sol. (1) ONCI=8+7+ 17 =32e-

ONO-=8+7 + 8 + 1 = 24e- (correct)
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p-block elements (N & O Family) ﬂ_

Sol.

Sol.

Sol.

O
(2) O/ \‘O Central atom O is sp? hybridised with 1 lone pair, so bent shape (correct)

(3) Ozone is violet-black in solid state. (Ref. NCERT & shriver atkins)
(4) Oz has no unpaired electrons, so diamagnetic (correct)
(1) ONCI=8+7 + 17 = 32e-

ONO- =8+ 7 + 8 + 1 = 24e- (W)

) O/O\AO Hiveg SRS WA sp? HHRT & AT I8 T UHTD! goidei T &l & 37 34D
TSI g8 AEHN (bent) BRT (WL

(3) B IARAT H AT SHI-HBIel B B (ref. NCERT & shriver atkins)

(4) Oz YFAT AT 7TE A1, 37 T8 UG 8 (W)

Which of the following properties is not shown by NO ? [JEE(Main) 2014, 4/120]
(1*) It is dimagnetic in gaseous state (2) It is a neutral oxide

(3) It combines with oxygen to form nitrogen dioxide (4) It's bond order is 2.5

NO ®—a1 =1 o1 welRfa =& o=ar g ? [JEE(Main) 2014, 4/120]
(1*) 9 erawen ¥ yforg=ag © |

(2) T8 TP SR IATTsS ® |

(3) TE AR A AT B ARSI SEIATFIZS a7 # |

(4) 3B 9 DIfC 258 |

NO is paramagnetic in gaseous state. I grawel § NO gD & |

From the following statements regarding H202, choose the incorrect statement :
[JEE(Main) 2015, 4/120]

(1*) It can act only as an oxidizing agent

(2) It decomposed on exposure to light

(3) It has to be stored in plastic or wax lined glass bottles in dark

(4) It has to be kept away from dust

H20. @ |4 #, fr=ifeiRaa wedl # | o FoH g : [JEE(Main) 2015, 4/120]

(1%) U8 dacl JARIBRD 2

(2) YbTe § BT UEE Brdl B

(3) 39 WIRe® AT HIFIIC Hid didall | R H Fufed fbar S &

(4) 39 gd | §X @1 A1MRY

H202 can undergo reduction as well as oxidation because oxidation number of oxygen in H20:2 is —1.

So, it can act both as reducing agent and oxidising agent.
H20, TTTa- qT ATFAIBRUT § FHal 2| Fifd Ha0z # i @ IifaiidRy §&a —1 8| 37 I8

JYATIS TAT ATRITBRSD G Bl A8 FdeR HY bl © |

Assertion : Nitrogen and Oxygen are the main components in the atmosphere but these do not react to
form oxides of nitrogen. [JEE(Main) 2015, 4/120]
Reason : The reaction between nitrogen and oxygen requires high temperature.

(1*) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

AMHAT : ASEIOA 3R SR IATERY & & OCh & U] Ig (a1 TRD ASSIo o AaAgS a8
A |

TP : ARSI R MRS & 91 iffftear & v S=a qm @ smagadar &1 [JEE(Main) 2015, 4/120]
(1%) B IR TH ST FE & IR Td AMNHAT BT TE IR ¢ |

(2) AMHA AR TP Q1 FE B R TP BT BT FE BRI TEI 2 |

(3) IIAHUA Teld & IR ad Aal 3 |

(4) BT T Tb S Told 2 |

/\
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p-block elements (N & O Family) ﬂ_

10. The pair in which phosphorous atoms have a formal oxidation state of +3 is: [JEE(Main) 2016, 4/120]
(1) Pyrophosphorous and hypophosphoric acids (2) Orthophosphorous and hypophosphoric acids
(3) Pyrophosphorous and pyrophosphoric acids (4*) Orthophosphorous and pyrophosphorous acids

T8 g T BRBIRYE TRATS] $I B JFATHRT FaRAqT +3 © - [JEE(Main) 2016, 4/120]
(1) MMRIGRGRA T SSAERDIRG JRIS (2) MATHERHIRA T ESUHRGIRG RIS
(3) MMRIBRBRA TAT URRIGRBIRG TS (4*) IMATHEHRA TAT IRRIGRBIRT YRTS

+3 +3
Sol.  Orthophosphorous acid (HgPogJ . Pyrophosphorous acid (Hzpzosj
+3 +3
Sol.  onefprRERYE RIS (Hsposj . IRRIGRBRY RIS (H2P205j

11. The reaction of zinc with dilute and concentrated nitric acid, respectively, produces:
[JEE(Main) 2016, 4/120]
(1) NOz2 and NO (2) NO and N20 (3) NO2 and N2O (4*) N20 and NOz2
g Jern T Aefod e & Ay e o afifsan gR1 & S B & [JEE(Main) 2016, 4/120]
(1) NO2 @1 NO (2) NO @211 N2O (3) NO2 T2 N20 (4*) N20O @211 NO2
Sol.  Zn + HNOs3 (dil.) — Zn(NO3)2 (aq) + N2O + H20
Zn + HNOs (conc.) —— Zn(NOs)2 + NO2 + H20
Sol.  Zn + HNOgs (d9) — Zn(NOs)2 (aq) + N20 + H20
Zn + HNOs3 (dT) —— Zn(NO3)2 + NO2 + H20

12. Hydrogen peroxide oxidises [Fe(CN)e]* to [Fe(CN)s]*-in acidic medium but reduces [Fe(CN)s]*>to
[Fe(CN)s]*-in alkaline medium. The other products formed are, respectively.
[JEE(Main) 2018, 4/120]
(1*) H20 and (H20 + O2) (2) H20 and (H20 + OH")
(3) (H20 + O2) and H20 (4) (H20 + O2) and (H20+ OH")
TSRO WRIGAgS 3 A1d H, [Fe(CN)e]* 1 [Fe(CN)el*- H# SUaRM &xal & IR &R Aleqq
[Fe(CN)e]> T [Fe(CN)e]* & 3raafid &l & | 34 S99 dTel STG HAI: 87
[JEE(Main) 2018, 4/120]
(1*) H20 @&t (H20 + O2) (2) H20 T1 (H20 + OHN)
(3) (H20 + O2) T H20 (4) (H20 + O2) T1 (H20+ OH")
Sol.  2[Fe(CN)g]* + H202 +2H*— 2[Fe(CN)g]*- + 2H20

2[Fe(CN)e]*~ +H202 +20H-—— 2[Fe(CN)g]*- + O2 + 2H20

13. The compound that does not produce nitrogen gas by the thermal decomposition is :
[JEE(Main) 2018, 4/120]
g8 e S adig fdges gR1 Agge 1 F81 S~ &Rl § — [JEE(Main) 2018, 4/120]
(1) NH4NO2 (2*) (NH4)2S04 (3) Ba(N3)2 (4) (NH4)2Cr207

Sol. (1) NHsNO2 —2— Nagg + 2H20¢
(2) (NH4)2S0s —=—> 2NHs(g) + H2S04
(3) Ba(N3)» —=—> Ba(s) + 3Nz (Pure) (J<)
(4) (NH4)2Cr207 —2—> Na(g) + Cr203(s) + 4H20

JEE(MAIN) ONLINE PROBLEMS

1. Which of the following is not formed when HzS reacts with acidic K2Cr207 solution ?
AT K2Cr207 8T &I HoS & A1 Afufoear 89 = =1 # & @i 981 99a1 8 ?
[JEE(Main) 2014 Online (09-04-14), 4/120]
(1*) CrSO4 (2) Crz(S0a4)s (3) K2SO4 4)S
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p-block elements (N & O Family) ﬂ_

2. Hydrogen peroxide acts both as an oxidizing and as a reducing agent depending upon the nature of the
reacting species. In which of the following cases H20: acts as a reducing agent in acid medium ?
EISSIo URATRITSS TIPS JUqT SUATIH Q] YPR | FI8R Bl & AR I8 R axar & aifdfshan

B gl WS & W )| 79 5 9 59 912 Ho0, el J1egq | 19ardsd & wU | b1 &dl

2? [JEE(Main) 2014 Online (12-04-14), 4/120]
(1*) MnO4~ (2) Cr207%- (3) SOs%- 4) Kl
3. Which of these statements is not true ? [JEE(Main) 2014 Online (19-04-14), 4/120]

(1*) NO™ is not isoelectronic with Oz

(2) B is always covalent in its compounds

(3) In aqueous solution, the TI* ion is much more stable than TI(111)

(4) LiAlH4 is a versatile reducing agent in organic synthesis.

3T FUA H W BTN BT A &l ® ? [JEE(Main) 2014 Online (19-04-14), 4/120]
(1*) NO* T O, HHgeIag -l &l ® |

(2) IR U+ AfDBT F g AEFASH BT B |

(3) STeira faeras &, TI(IN) @ e TI* Mg+ s Il 2iel & |

(4) LiAIH, STdf® Feeivoil 3§ W 819 9T Uah 989! Sar® © |

4, The non-metal that does not exhibit positive oxidation state is:
[JEE(Main) 2016 Online (09-04-16), 4/120]
(1*) Fluorine (2) Oxygen (3) Chlorine (4) lodine
I YT Sl gD SATFATHRUT LA T8l J2iail, 8111 :  [JEE(Main) 2016 Online (09-04-16), 4/120]
(1*) TR ADEIESISE (3) TR (4) ImATEH
Sol. Fluorine is the most electronegative element in periodic table hence it shows —1 oxidation state in all its
compounds.

FARIE Ieaad fagerelia a@ € o I8 |l Afel § —1 SfiedIeRor 3fasen S0 & |

5. Identify the incorrect statement: [JEE(Main) 2016 Online (10-04-16), 4/120]
(1) Rhombic and monoclinic sulphur have Ss molecules.
(2) Ss ring has a crown shape.
(3) Sz is paramagnetic like oxygen.
(4*) The S—S-S bond angles in the Sg and Ss rings are the same.
I FHYUF Bl YA | [JEE(Main) 2016 Online (10-04-16), 4/120]
(1) ISP 3R THIcel e H Sg Y] SURT BT & |

(2) Se T HHT B AR & B |

(3) S2 RIS & IR FTFHHIT Bl 2 |
(4%) S—S—S T BTV Sg 3R S IoTd H FHM B ¢ |

Sol. Fact

6. Identify the pollutant gases largely responsible for the discoloured and lustreless nature of marble of the
Taj Mahal. [JEE(Main) 2017 Online (08-04-17), 4/120]
(1*) SO2 and NO:2 (2) SOz and Os (3) Oz and COz2 (4) COz and NO2

T UgUS I YA Sl doed @ SIERER & Afeld 9 SIfEEd 81 & fog 39 STRerT & |
[JEE(Main) 2017 Online (08-04-17), 4/120]
(1*) SO @21 NO> (2) SO @I O3 (3) O3 @I CO; (4) CO, @ NO2
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p-block elements (N & O Family) ﬂ_

7.

Sol.

Sol.

Sol.

10.

In which of the following reactions, hydrogen peroxide acts as an oxidizing agent ?

[JEE(Main) 2017 Online (08-04-17), 4/120]
=1 ¥ 9 5 afafha ¥, essivd Wiess ifReR Afeded @ 9 Ta8r wRar 2 |

[JEE(Main) 2017 Online (08-04-17), 4/120]
(1*) PbS + 4H202 ? PbSO4 + 4H20 (2) 2MnO4~ + 3H202 ? 2MnO2 + 302 + 2H20 + 20H-
(3) I2 + H202 + 20H- ? 2I- + 2H202 + O2 (4) HOCI + H202 ? H3O* + ClI- + O2
PbS is reducing agent because it getting oxidise in to PbSOa. H20: is oxidizing agent reduce in to H20

PbS JUedRI fWHH®G ©, Rifh I8 Afeigd 8ld) PbSOs 3 uRakid 8 S & H.0, 3ifaiier
AfHHS & IR I H.0 # v=fdd &1 S & |

For per gram of reactant, the maximum quantity of N2 gas is produce in which of the following thermal
decomposition reactions ? [JEE(Main) 2018 Online (15-04-18), 4/120]
(Given : Atomic wt. - Cr =52 u, Ba = 137 u)

=1 A fage sifeantl 4, ufdum siffeR® o fead N i’ &1 A1 |aifds ura 8l ?

(feam ™ 8 : 9] MR - Cr = 52 u, Ba = 137 u) [JEE(Main) 2018 Online (15-04-18), 4/120]

(1) (NH4)2Cr207(s) — N2(g) + 4H20(g) + Cr203(s)

(2) 2NH4NO3(s) — 2N2(g) + 4H20(g) + O2(g)

(3) Ba(Ns)2(s) — Ba(s) + 3N2(g)

(4*) 2NHs(g) — N2(g) + 3H2(g)

(1) (NH4)2Cr207 — N2 + 4H20 + Cr20s3

19 NNz = imol N2
252

(2) 2NH4NO3s — 2Nz + 4H20 + O2

1
1 NN = —
g ™" 80
(3) Ba(N3)2 = Bag) + 3N2
1g NNz = i x3 = L
221 73.66
(4) 2NHs — N2 + 3H2
1 1
1g NNz = =—mol
17x2 34

Good reducing nature of HsPO: is attributed to the presence of :
[JEE(Main) 2019 Online (09-01-19), 4/120]

(1) One P—H bond (2) One P—OH bond (3) Two P—-OH bonds  (4*) Two P—H bonds
HsPO, &1 I8! uamas Jgfi fdheal SURAfd @& wRor 87 [JEE(Main) 2019 Online (09-01-19), 4/120]
(1) Y& P-H 3may (2) Y& P-OH 31mey (3) |1 P-OH 3rmay (4*) Q1 P—H 21ay
HsPO:2

I

/P\ (Two P—H bond) (& P—H &)
HO™ | H

H

The chemical nature of hydrogen peroxide is : [JEE(Main) 2019 Online (10-01-19), 4/120]

(1) Oxidising agent in acidic medium, but not in basic medium.

(2*) Oxidising and reducing agent in both acidic and basic medium.

(3) Reducing agent in basic medium, but not in acidic medium.

(4) Oxidising and reducing agent in acidic medium, but not in basic medium.

/\
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B SIoT WRIATSS & 9SG gHfd 5— [JEE(Main) 2019 Online (10-01-19), 4/120]
(1) 3refi AT ¥ SaiIeRS wU #, TR &g 7| H A8
(2*) T TAT AT Al AT H SMRINBRSG qAT TS B w4
(3) &I HIETH ¥ JUAISG b ©U H, AR AEIH H Bl
(4) AT ATETH H IMARIBRS AT IJTARIS S WU ¥, R &R AH H T
Sol. 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 3T Tl &R 91 9199 § ATRIPRS d JUA-IdH Sl & FAF FdeR HRdl 8 | I q1egd

B AR AHRAFRS Auarads evar § uRad= g 2|

11. lodine reacts with concentrated HNOz to yield Y along with other products. The oxidation state of iodine
inYy,is: [JEE(Main) 2019 Online (12-01-19), 4/120]
JIMATEN A% HNOsz & 121 IMAfHAT R 379 SR & Wi Y U] Fxcl 81 Y H A 1 JifaRiiaxo
& © [JEE(Main) 2019 Online (12-01-19), 4/120]
@7 (2)3 31 (495

Sol.  I2+ 10HNO3 ——> 2HIO3 + 10NO2 T + 4H.0
Y is HIOz and have +5 oxidation state of iodine.

Y, HIO3 2 | STH SIS & RGO avAT +5 B |
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