p-Block Elements (Halogen & Noble Gases) ﬂ_

Bl Exercise-1 |

% Marked questions are recommended for Revision.

= e ye9 JERm A7 g B

PART - | : SUBJECTIVE QUESTIONS
AT - | : fASqTdHP Y99 (SUBJECTIVE QUESTIONS)

Section (Ai+ Au) : Elements: Occurence & Isolation

Gug (Ai+ Ay) : T YT T JAGHR

Ai-1.  Name the compound which is used to obtain fluorine gas on electrolysis. At which electrode does F2
appears?

9 S &1 9 gy e Igd fueed W TR 19 U Bl 8 | B Sadgis W Fo U &l
g

Ans. A solution of potassium hydrogen fluoride (KHF2) in anhydrous HF.
KF + HF — > K [HFz] electrolysis H, + F»
On Electrolysis :
Anode : HF, — F, +H" +2e”
Cathode : 2HF + H" +2e"—— H2 + HF;

Overall reaction: 2HF—— H, +F,
Ans. f5ta HF & OIeRr EsgioN waRiss (KHF?) &1 fdead
KF + HF —> K [HFs] — 39T 4 Fy

3T IAUESA W :

TS HF, —F, +H" +2e”
DHATS 2HF + H" +2e”—— Ha2 + HF;
|qegul 31t 2HF—— H, +F,

Ai-2. Name the valuable halogen impurities present in chile salt petre (NaNO3).
foreft |ree diex (NaNOs) # IuRerd Jegar™ (valuable) Bl JEIfeal & -9 qarsd |

Ans. It contains trace amounts of NalOs and NalOs. An important property of chile salt petre is that it is
soluble in water while its impurities are not.

99 NalOsd NalO, @1 g&d A3 SuRerd il 8 | el |ree ey &1 Aewqul Jured I8 & &l I8 ofd A
faerd grar @ iafe g9 argfedl STt 4 ety 7€ gl 2 |

Au-3. What idea lead to the discovery of Xenon fluorides?
S FARISS @1 @Il BT S (idea) &1 & ?

Ans. Neil Bartlett obtained an orange yellow solid from the reaction of xenon with PtFeto have Xe*[PtFe]™. He
noticed earlier that Oz with PtFe reacts to give O2"[PtFs]~ and since ionisation enthalpies of Oz and Xe
were close to each other (Xe = 1170, O2 = 1175 kJ mol?), he could succeed to prepare Xe*[PtFe]~ from
Xe and PtFe.

TA.  PtFe® A1 SNAA @) JfAfhar & el e 7 Tah AR Uiell 319 Xe*[PtFe] UTa fhar | S99 999 gt
JTA  FRAT & PtFe @ A1 O I T | O2'[PtFe]” I & T Ffh O T Xe B AAA Holl T

T P Ao B8Rl © | (Xe = 1170, Oz = 1175 kJ mol™), T9 a8 Xe TAT PtFe ¥ Xe'[PtFe]” 999 H Whal
gV
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Section (B)) : Based on Periodic Trends

Qus (B)) : 3faeil Ygiy U SmenRa

Bi-1.

Ans.

Bi-3.

Ans.

Ans.

Considering the parameters such as bond dissociation enthalpy, electron gain enthalpy and hydration

enthalpy, compare the oxidizing power of F2 and Cla.
T fIOIoH TN, sade[ U8UT Tl 9 Seo T & 3MUR WR F2 @ Clo Y SiTaR{THR0T T &t

oI B |
The electrode potential of F2 (+2.87 V) is much higher than that of Clz (+1.36 V).
F2 (+2.87 V) @1 saiagTs fawa Clz (+1.36 V) & Jorl # 9gd 1fds & 2 |

1
AH = 2 Exx— [EA| = [AHw]

1 _ AH _
EXZ(g) +€ (ag)— P X (aq)

l A
1
— Exx AHoHy
2
E.A. _
X(@)— X
F2 Clz Order
Bond dissociation enthalpy/kJmol- 158.8 242.6 F2<Clz
Magnitude of E.A/kJmol! 333 349 F2< Cl2
Magnitude of AH°Hyd./kJmol— 515 381 F2> Cl2
Oxidizing power F2> Clz
F2 Clz El
T faaee gredi/kImol 158.8 2426 | F2<Clz
E.A &1 uRRATo1/kImol 333 349 F2< Clz
AH° gTgeT &1 gRHm™/kImol? 515 381 F2> Cl2
JATFATHROT &l F2> Cl2

Therefore F2 is much stronger oxidising agent than Cla.
N UBR Fz, Clz & T 7 3% yaaiar SifrfiaR® 2 |

Write all the common oxidation states of halogens.
Ao @ T AT JifRITHROT sraRemy forfRey |
F:-1,0

Cl:-1,0, +3, +5, +7

Br:-1, 0, +3, +5, +7

| :-1,0,+3,+5,+7

Write and explain the order of X—X bond energy for halogen down the group.
T # 1 I W A B fIy X-X 9% Sotl b1 %A ARy 9 ansgd |

Enthalpy of dissociation (x-x)/kJ mol

CI-Cl > Br-Br > F—F > |-I, Smaller enthalpy of dissociation of Fz is due to relatively large electrons-
electrons repulsion among the lone pairs in F2 molecule.

faao T (x-x) @1 TrAd/kd mol

CI-Cl > Br—Br > F—F > |-I, F> 3] & UHId! ™ H JUeRd AfPH Foiag ([-seidg = TSN 89 & BRI

e # v &9 Bl B |

/\
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p-Block Elements (Halogen & Noble Gases) ﬂ—
Section (C,;+ Cy) : Based on Chemical Bonding

@ug (Ci+ C)) : TS 99 1R IAERe

C-1. Draw the Lewis dot structures of the following compounds :
=1 A @1 39 fag v 9918d |
HCIO3s, XeOF4, XeOzF2, ICl2~, ICl4™,

ol
A N F\” F >'</ oflt O g A
"Q<(|L O / \F | A \ :_|Q|: | :Q'/“\.Cl:

Ci-2. Draw the Lewis dot structures of the following multicentred compounds:

=1 agafed el o1 g g wxam a7 |

120s, Cl207.
.- .. :0O: 0~
9 (ON]]] (l?//o
Ans. .‘O..//.l.\:o:/.l_Q'Q_, .O.?CI\Q/CH%.O'

Ci-3.  Give the formula and describe the structure of a noble gas species which is isostructural with:
39 SHT TN RS &1 g3 Iax Sa] & ARAT HIRTT Sl 5978 |1 FHRIRa S ©
(i) ICI, (i) IBr, (iii) BrO;

Ans. (i) Structure of ICI,
No. of electrons in the valence shell of the central | atom = 7.
No. of electrons provided by four Cl atoms = 4x1 =4
Charge on the central atom =1

.. Total no. of electrons around the central atom =7 +4 + 1 =12
Total no. of electron pairs around the central atom =12 /2 =6

But the no. of bond pairs = 4 (- there are four I-Cl bonds)

. No. of lone pairs=6-4=2

Thus, | in ICI, has 4 bond pairs and 2 lone pairs. Therefore, according to VSEPR theory, it should be
square planar.

|-=-=t----Cl

N\

[----t---=cl

C
C

Square planar

Now a noble gas compound having 12 electrons in the valence shell of the central atom is XeFs (8 + 1
x 4 = 12). Like ICI,, it also has 4 bond pairs and 2 lone pairs. Therefore, like, XeF4 is also square

planar.

(i) Structure of 1Br, .

No. of electrons in the valence shell of the central | atom =7

No. of electrons provided by two Br atoms
=2x1=2

Charge on the central | atomis=1

.. Total no. of electrons around the central | atom
=7+2+1=10

But the no. of bond pairs = 2 (.- there are two | — Br bonds)
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p-Block Elements (Halogen & Noble Gases) ﬂ_
. No. of lone pairs=5-2=3

LINEAR

Thus, | in IBr; has two bond pairs and three lone pairs, Therefore, according to VSEPR theory, it

should be linear.
Now a noble gas compound having 10 electrons in the valence shell of the central atom is XeF2 (8 + 1
x 2 =10). Like IBr, it also has 2 bond pairs and 3 lone pairs.

(iii) Structure of BrO;.
In BrO;, since O is more electronegative than Br, therefore, —ve charge stays on the O atom.

Br
AN o
(@)

PYRAMIDAL

Therefore, in BrO; , there are two Br = O bonds and one bond Br — O~ bond.

Now according to VSEPR theory, double bonds do not contribute any electron while single bonds
contribute one electron towards the total number of the central atom. However, both double and single
bonds contribute one bond pair. Thus, total number of electrons is the valence shell of the central Br
atom=7+2x0+1x1=8

.. No. of electron pairs around Br atom = 8/2 = 4

But total number of bond pairs=2x 1 (Br=0)+1x 1 (Br—0") =3 and lone pairs=4 -3 = 1.

Thus, BrO; has 3 bond pairs and one lone pair. Therefore, according to VSEPR theory, it should be
pyramidal.

Now a noble gas compound having 8 electrons in the valence shell of the central atom is XeOz (8 x 1 +
3 x 0 = 8). Like BrO;3, it also has 3 bond pairs and one lone pair. Therefore, like BrO;, XeOs is also

pyramidal.

Ans. (i) ICI; ¥ W=
DT | IRAY] & AT DY H SeAagiAl B &1 = 7 o O Cl
IR Cl RATRAT §RT SUA gelagidl & G =4x 1=4 E\/i
Hfd TRAT] W a9 =1 ' I i
-, BFEE WA D AR} AR FeEH A G G =7+ 4+1=12 VAR
C

Diad WA & °ARI AR Soldei W I [l G =12 /2=6 |====f---- Cl
I g P G =4 (0 IR |-ClFH B )
<. GhTd! T Pl FIT =6 —4=2 Square planar

3, ICI, H | AW} R IR 99 YW 9 & THDH ™ 2| sAfey VSEPR Rigrd & AR I8 vl
FATAT T |

DT WA & FATSRAT DY F 12 gIagd aren Agd I 9IS XeFs 8 +1x4=12) %8| IC, &
HAM 4 IR 99 YW g 2 UHTdH] ™ 2 | SHY & A XeFs a9 FHaaid ¢ |

(i) 1Br; &Y FeT

FHET | IRATY & FATSIHAT DI H golagi+l bl G = 7
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p-Block Elements (Halogen & Noble Gases) ﬂ—
31 Br WA gRT SUAS SIagiAl &l F@M=2x1=2
By | AT W A = 1
<. BET | WA & °GRI AR golge =l I G @ =7+2+1=10
AT %y g B W@ = 2 (- A& QY |1-Br 9 § ) Br
<. THTdI JH P G =5-2=3 Q|
3T IBr; # 1% U &1 99 YW g A Udral ™ © | 39 VSEPR Rigr <3
& ITAR g YT B €|

T DHfag WAN] & FATTHAT B H 10 gelag= arell A9d I AH XeF:

(8+1x2=10)2| IBra& ¥4 I8 H 2 9% I 9 3 UHTa! I AT & | Qs‘n::

(iii) BrO; &1 |3=1

BrO; ¥ g O, Br @1 3ver 31fde fagasroh 8 SAfY O RN W oM

B B |

BrO; ®, &1 Br=0 9% @1 T& Br—O~ 9% Il & |

VSEPR Rigrd @ e, e &1¥ geag &1 e =8 oxal @ oefh /ﬁr\o_
THd 9% BHfad TRAY B Fo G H Th goidg = Bl ANRH Rl 2 | fga e o

q Uhd g S U 99 T B JIEH IR © | forrfrse

B Br WA & FASTHAT BT H SAGSHI &) fof G =7+2x0+1x1=87|

- Br IRHIY] & FRI IR Seldgid I & T = 8/2 = 4

Afh 99 Tl B A G =2 x 1 (Br=0)+ 1 x 1 (Br— O") = 3T THIH! JHI &l F&T =4 -3 = 1.
3, BrO;# o9 9% g™ 9 U TdbId! I Bl © | VSEPR Rigrd & g9R, I8 fRfafsaa 8| o@
D WA & FASIDHAT DI H 8 golggidl alell UH Argel 19 s XeOs (8 x 1+ 3 x 0 =8) &
BrO; & WA I8 Ml 19 94 g7 9 T USHId! I Y& 8 | gdely BrO; & FHH XeOs W fRfafead & |

Cu-4. Arrange the XeFz, XeF4 in decreasing order of Xe—F bond length, give reason also.
XeF2, XeFs @1 Xe—F 97 =18 & Hed %9 # folgd dem sRor ff g |

Ans. XeFz > XeFs
2.00 A 1.94 A (Order of Xe—F bond length) ( Xe—F = <% T3 &1 %¥)

XeF : spd, axial bonds are long & weak 1&g 9% = 9 gaol
XeFa : spid? square planar : all bonds identical. T AT | 9% HHHY

Section (D:+ Du) : Properties of elements
@S (Di+ Dy) : Ol & ORI
Du-1. Answer the following with relevant reason.
() The boiling points of noble gases increase with increase in atomic number.
(i) Why helium and neon do not form clathrate compounds with quinol ?
=1 gl &1 3fa IR QAR |
(i) TRAT] FHHIG dev W T TG & FAH I 2 |
(i) TN & A1t He @ Ne Feiere (fioR) aife 181 a9a §, &1j ?
Ans. (i) Van der Waal’s forces of attraction among molecules increase with the increase of atomic masses.
Thus, higher energy is required to separate these molecules as to get gaseous state. Hence, the boiling
points increase with increase of atomic masses.

(i) The size of cavities formed during crystallisation of quinol is more than the size of helium and neon
atoms.

A, (i) TR YR 9g4 R IMUEI P HeF grexdlcl MHYY g Fol & SAIAY AU DI T BRI b (g
rerfa R smaven U oA & forg @ifde S @l mavFdEar Bl B | 9 USHR W WAN] HR 9 W
FIOH ¢ O B |
(i) FHIE & oy & RM AT JReRl & eR Siferdd vad MeF WRAmEi & ABR I T91
BT 8 |
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p-Block Elements (Halogen & Noble Gases) ﬂ—
Di-2. Why are halogens coloured ?
2o 09 @ B 8 ?
Ans. All the halogens are coloured. The colour is due to the allowed n — o* molecular orbital transitions.
The colour of halogen is actually the colour of transmitted light.

Ff A YT BT 21 B I 1 —> o INMVGP BeIb HHHU B BRI BIdl 2 | 2o BT W qaRd

T3 BT NI BT B |
6*

E| ~~>»hv

il
T w

Di-3.  Write the reactions of F2 and Cl2 with water.
ST @ 1Y Fo @I Cl, @1 srwfshary forRay |
Ans. F2being a strong oxidizing agent H20 to O2 or Os.
2F2 (g) + 2H20(l) — 4H* (aqg.) + 4F(aq.) + O2(g)
3F2(g) + 3H20(l) — 6 H*(ag.) + 6F(aq.) + O3(g)
Clz, on the other hand, reacts with H20 to form hydrochloric acid and hypochlorous acid to a small

extent.
Clz2(g) + H20(1) ﬁé HCl(aq.) + HOCI (ag.)
Hydrochloric Hydrochlorous
acid acid

Ans. F.Uqd JAfRAIGRS & 1 6 H0 $1 O, AT OsH 91 <l 2 |
2F2 (g) + 2H20(l) — 4H" (aq.) + 4F(aqg.) + O2(g)
3F2(g) + 3H20(I) — 6 H*(aq.) + 6F(aqg.) + Os(g)
Clz, 30 TI&T § H,0 & 121 {51 R BISSIaaiiNG 37 9 &I A1 H gISuldaiRd 37 a1 & |
Clo(g) + H2O() =—— HCl(aq.) +  HOCI (aq.)
BISRIFAIND 3T BRUNTARY 3T

Di-4. State what happens when halogens react with a cold dilute solution of NaOH ?

IATSY FIT BT & o9 zarod, NaOH & ovs f faeaa & @t firan xar 2 |
Ans. 2F2 + 2NaOH — OF: + 2NaF + H20
Other halogens (X = CI/ Br / 1) disproportionate : X2 + 2NaOH —Cod_, Nax + NaOX + Hz0

T BerS (X = Cl/ Br/ 1) fASAgurciia=or : Xz + 2NaOH —=>' 5 NaX + NaOX + Hz0
Di-5.  State what happens when halogens (X = ClI / Br /1) react with hot and conc. solution of NaOH ?
ATy FIT BT § o1 B (X = Cl/Br/ 1), NaOH & T g | fae@d & | fihar oxar g 2
Ans. Xz +2NaOH —"% 5 NaX + NaXOs + H20
Di-6.  Which halogen is oxidised by conc. HNOs? Give reaction.

BT BT ATs HNOs §R1 3ifaiiga 8IaT &, S1fAfshar STy |
Ans. Iz, l2+ HNOs (conc.)—— HIOz + NO2 + H20

Di-7. Explain the following with proper reason :
() Fluorine cannot be prepared from fluorides by chemical oxidation.
(i) Fluorine does not form Fs~ (polyhalide) ion.
/1 31 I FRU IR W HY -
() TR BT FARISS & RIS RN §RT &1 997 Hhd & |
(i) FARH F4~ (difeeerigs) a4 =181 a9l 2 |
Ans. (i) The standard reduction potential of fluorine is maximum.
F +e — :E-‘
Thus, it cannot be oxidised by any other reagent. F~ ion is very stable due to small size and high
electronegativity of fluorine atom.
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p-Block Elements (Halogen & Noble Gases) ﬂ_

(ii) F-does not have empty d-orbital liked other halogen. The formation of Xs~ ions involves spd-
hybridizaion.
(i) TR &1 AFG Tu=ad fava v grar ® |

‘F+e —F
9 TR 39 Bl W1 ifieRe 9 offeiigd T8 = 9ad 3 | F 37794 31fea fagd o 9 B aR &
BHIROT 3rferH 3eITs B |
(ii) TAR # d-derh SR wEl B & | Safd o BAoE # d-®ed B0 B | Xa Al & AT # spd
d-HROT U ST |

Section (Ei) : Oxides, Hydroxides & Oxyacids

gus (E) : JAquTgs SESIaIss d faierd

Ei-1.  Write chemical reactions involved in preparation of HCIOs & HCIO4 by displacement from their salts.
HCIOs 9 HCIO4 & @vil § faRenmus g1 s7ia o1 # uyad xamafee siffshan forfag |

Ans. Ba (ClOs) + HoSOs—> BaSO4l + 2HCIO3
KCIOs4 + H2SO4 ——> KHSO4 + HCIO4

Ei-2.  When a blue litmus is dipped into a solution of hypochlorous acid, it turns red and then gets
decolourised. Explain.
9 ERUIGARY A & Ud faedd H U el e &1 garn (P sian , @1 98 o 9 98a Sl
2 dUT sHP d18 IR 81 S 8 | FHssy |

Ans. HOCI acts as an acid, HOCl — H* + OCI~, and thus turns blue litmus to red. It also work as bleaching
agent, HOCl—— HCI + [O], and the red litmus is decolorized by nascent oxygen.

g4,  HOCI U&% 3Fd & dvg dR &l 8, HOCl— H* + OCI-, @2 I8 el forewsd &) ot § 9qe1 <l 2|
7g foRo® ugred o @R W B FRar 8, HOCl—— HCI + [0] @2 Favira SifRfie & gRT otel foreas
B TEE R <l B

Ei-3.  Explain why fluorine forms only one oxyacid, HOF.
W I b TGN dad U & sifadierd, HOF & 991 © |

Ans. Chlorine, bromine and iodine form four series of oxyacids of the general formula HOX , HOXO, HOXO:
and HOXOs in which the oxidation states of halogen (X = Cl, Brorl)is+ 1, + 3,and + 5and + 7
respectively. However, due to high electronegativity, small size and absence of d-orbitals, F cannot act
as central atom in higher oxacids such as HOFO. HOFO: and HOFOs3 In which the oxidation state of F
would be + 3, + 5 and + 7. It just forms one oxoacid. i.e., HOF in which the oxidation state of F is —1
and oxygen is in +1.

Ans. AR, S99 IS Jifadl ol @l IR Soft 99 ©; @ I/ g3 HOX, HOXO, HOXO: @
HOXOs & fT9# 8@ (X = Cl, Br T 1) &1 3ffaRIIHROT A=l %A + 1, + 3, + 59 + 7 8 | Jafy S=
fIE[RIAT @ BIC MMBR d d-Hedl &I JGURA & HRU, Iz Iifaiieral ol HOFO. HOFO: @
HOFOs3 # F &+ WRHY] &1 IRE AG8R T8l Bl o | 3799 F Bl RAIpR0T @Rl + 3, + 53 + 7 B8R |
UE TFH JATRARI fdiq HOF 1dT & | fo9H F @l SifaedTaxor s/ave — 18 21 Sifaiior +1 Jifaiao
3T ¥ Bl B |

Ei-4.  Predict the products when the following reactions are carried out :
=1 arfafshareli @& W90 8M IR U ITg 918y
(i) In acidic medium when SO: is passed through NaClOs.
Il A1eH H Wi SOz dI NaClOs # 9 yarfed &xd ¢ |
(i) HCI + KIO3 + KI —
Ans. (i) 2NaClOs + SOz + H2SO4 —— 2NaHSO4 + 2ClO2
(if) 5I" + 103~ + 6H" —— 32 + 3 H20
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Ei-5.  What happen when CIO: dissolves in NaOH?
1 gfed 8 & ClO2 B NaOH # ©ief 7T 8 ?
Ans. ClOz(s) is a mixed anhydride of HCIO2 and HCIOs because on dissolving in water it gives a mixture of
these two acids.
2CIO2 + 2NaOH —— NaClO2 + NaClOsz + H20
Ans.  ClOx(s), HCIO2 @ HCIO; &1 fAf3a T-ieTseise § ®iIfd ofd § dieM WR U8 9 11 3l &I 38707 a1 2|

2CIO2 + 2NaOH —— NaClO:2 + NaClOsz + H20
Section (F)) : Hydracids
que (F) : gIESIerd

Fi-1.  Arrange the following in the order of : (i) Acidic strength (ii) Reducing behaviour
=1 @ (i) arelt e (i) Sreuae IaER @ H A forRay
(HI, HBr, HCI & HF)
Ans. (i) HI > HBr > HCI > HF
Due to decrease in bond energy
I Sl H ged b BRI
(i) HI is the strongest reducing agent.
HI J9eTa IR IfeHS 2 |

Fi-2.  How can you prepare Clz from HCIl and HCI from Cl2? Write reactions only.
MY HCI ¥ Cl2 @21 Clo d HCI &1 &% UTd &X31? Sael Afdfsharg forfay |
Ans. Conc. HCI can be oxidized to Cl2 by heating with a number of oxidizing agents such as MnO2, KMnOQa,
K2Cr207, etc.
MnO2z + 4 HCl —— MnClz + Cl2> + 2 H20
Clz can reduced to HCI by its reaction with Hz in presence of diffused sunlight.
H2 + C|2 Diffused sunlight 2 HCI
Ans. $B JRIBRS S MnO2z, KMNOs, KoCr207, 3MTf& & §RT HCI, Clo # 3ifaiigd 81 e © |
MnO2 + 4 HCl —— MnCl2 + Cl2 + 2 H2O
faRa @ & e @1 SuRAfT § H, & w121 AfAfBaT §RT Clz, HCI 3 Sffafiqd 81 | & |

faaRa I &1 uer

H2 + Cl2 2 HCI

Fi-3.  HI can not be prepared by heating Nal with concentrated H.SO4. Give the method which is preferred for
the preparation of HI.
HI @1 Nal @ |1 HSO04® 1 T Rab Fe) 911 ofl Feball & | HI 911 &1 Sugar fafdy iy |

Ans. Hlis a strong reducing agent and, therefore, reduces H2SO4 to SO2 and itself get oxidised to I..
HI 99e1 S9aRI% 811 & I8 HaSO4 BT SO H Uafd &X <l & 9 W [ H sifaiigd 8 il & |

3Nal + conc. HsPOs —2 5 KsPO4 + HI

Fi-4.  What is aqua regia? Write its reaction product with gold and platinum.
I ST R B2 SHD! oS 9 Wife"d & 1t ifufshan forRay |
Ans. Agua regia is three parts of concentrated HCI and one part of concentrated HNOs.
3l IS H AR HCl &1 9 917 @ 9 HNO3 &1 T 91T 8147 & |
2Au + 11HCI + 3HNOs —— 2H[AuUCl4] + 3NOCI + 6H20
8HCI + 2HNO3 + Pt—— H2[PtCle] + 2NOCI + 4H20

Fi-5.  Explain the following with proper reason :
(i) Anhydrous HCl is a bad conductor of electricity while agueous HCI is a good conductor.
(il) HF is not stored in glass bottles but kept in wax lined bottles.
(i) HF has a greater electronegativity difference and more ionic character than HCI, HBr and HI but it is
the weakest acid.
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Ans.

Ans.

Fi-6.

Ans.

Sol.

Fi-7.

Sol.

=1 @1 Sfe BRUT TIR |WEe HI -
(i) STl HCI g &1 U@ gdd a1a® 2 | Siafd Siei HCl 37281 a1d ¢ |
(i) HF @1 &g &) didel § 81 IQ@d Aifed AIF &1 1Rd arel! didel § I8 2 |
(iii) HF % fIgasromr ok g smafe o1 HCI, HBr @ HI & 31fdie B 8 | v Y 9 gdoam ora 21
(i) In anhydrous state, HCI is a covalent molecule. In aqueous solution, HCl combines with water
molecule to form HsO" and CI- ions.
HCI (g) + H20(¢Y) — Hz30™" (aq) + CI” (aq)
(if) HF attacks glass bottles. The sodium and potassium silicates are converted into flurosilicates
Naz SiO3 + 6HF —— Naz SiFes + 3H20
(iif) The weakest acidic nature of HF is due to :
o High bond dissociation enthalpy of HF bond.
o HF has conjugate base F~. Small size and concentrated charge make F~ a Lewis base. Hence, it can
accept back H*.

(i) fAotela raven # HCI Wewdoied dife § Safd el fdeas § HCl ST & fifam axa HsO* @2 CI-
M 991 2B |
HCI (g) + H20(Y) — HsO* (aqg) + CI- (aq)
(ii) HF ®fa & didd | fhar ax ofdr @ QIaq g ureflRre & Rifdrde 7Rl Rifdide & 95 o €1
Naz SiOs + 6HF —— Naz SiFs + 3H20
(iii) HF @ gaoa¥ ysfa fris R® 9§ W 2—
HF 9% &) Sod 9% faaree oo |
HF &1 §g# &R F 2| BITT PR d Alwd A F- B Jed &R 91 © | 3 I8 H* BT T8 R
T B

Fill in the blanks :

(i) Among halogen acids (hydrogen halides) .............. is the strongest reducing agent.
(il) H2SO4 + HI — + +

R wor @ off HRI—

(i) BATS STl (BTSSIO BENSS) H cvovcevececeenees YT ITATTD B |

(il) H2SO4 + HI — + +

(i) HI (hydrogen iodide) BIssIsig ATSIsS (HI)

(i) I + SO2 + H20

(i) The decreasing order of reducing character is HI > HBr > HCI because of the increasing bond
dissociation energies.

AT IIAECT BT 3aRTEl HH HI > HBr > HCl €, wiifd 9 Ao ot gl 8 |

(i) H2SO4 + 2HI —— I + SO2 + 2H20

Predict the products when the following reactions are carried out :
() Red lead is boiled with concentrated HCI.
(i) SiO2 + HF —
=1 ifafsharstl & T M R U SIS 918
() X oIS (e AR, A HCl & |11 fohan et 2 |
(i) SiO2 + HF —
(i) Pb30O4 + 8HClI —— 3PbCl; + 4H20 + Cl2
(i) 3 [SiO2 + 4HF —— SiF4 + 2H20]
3SiF4 + 3H20 —— 2H>SiFs + H2SiO3

Overall : 3Si0; + 12HF —» 2H,SiF, + H,SiO; +3H20

White waxy
deposit
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Section (Gu) : Halides & Oxyhalides

Gus (Gi) : eciIgs 9 Jffiarss

Gu-1.

Ans.

Gu-2.

Sol.

Sol.

Gu-3.

Ans.

Gi-4.

Ans.

Gi-5.

Ans.

Write the method of preparation of XeF2, XeF4 & XeFe.
XeFz, XeFs @ XeFs @ favaa &1 fafd foafay |

Xe(g) + Fa(g) —25102 5 XeFy(s)
(Xenon in excess) MR H S

Xe(g) + 2F2(g) —22K TP, XeF(s)

(1 : 5 ratio 3rg4rd)
Xe(g) + 3F2(g) K- S0TOPA, XeFq(s)
(1 : 20 ratio 37FUTd)

How is XeOF4 prepared ?
XeOFs ¥ 97aT 8 ?
Partial hydrolysis of XeFs gives XeOFa.
XeFs + H2O —— XeOF4 + 2 HF
XeFs @ NRH STANIEST I XeOF, U<y 81T 2 |

XeFe + H2O —— XeOF4 + 2 HF

Does the hydrolysis of XeF lead to a redox reaction ?
FIT XeFs BT SToeMUEed Yeiad ffafshar & 2
Yes, hydrolysis of XeF4 leads to a redox reaction(disproportination)

&1, XeFs &1 SToAsmaed Yeiad Afifhar (Rsargurdiaxon 2 |
6XeFs + 12 H2 O —— 4 Xe + 2XeO3 + 24 HF + 302

Write the complete and the partial hydrolysis product of XeFes.
XeFe &1 QU1 9 3Mif¥e STeemuafca S fore |

XeFs + 3 H2 O —— XeOs + 6 HF

XeFs + H2O —— XeOF4 + 2 HF

XeFs + 2H20 —— XeO2F2 + 4 HF

Complete the following reactions :

Pt SBRTIeH B qof HIRT -

0] XeFz2 + H2 —» ; (ii) XeFs + SiO2 —
(iii) XeFs + SbFs —
0] XeFz2 + Hz —» Xe + 2HF

(ii) 2XeFs + SiO2 — 2XeOF4 + SiF4;
2XeOF4 + SiO2 —» 2XeO2F2 + SiFa
2Xe0zF2 + Si02 — 2XeOs (Explosive fA¥hIe®) + SiF4

(iii) XeFs + SbFs — [XeFs]* [SbFs]” [Addition ionic product is formed A& ATHS TG I 8]

Section (Hi) : Other compounds (Inter halogens, Bleaching powder, Pseudo halides &
Poly halides)

g (H) : 3 e (IR o, fakeie i, BeA gaTss 9 Uil Eass)

Hi-1.

Complete the following reactions :

(@) Cl,+F, —K, (b) 12+ 3Cl, —>
(Equal volume) (Excess)
(c) Brz + 3F2—— (d)Br2+ 5F, —>

(Excess)
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Ans.

Ans.

Hi-2.

Ans.

Ans.

Ans.

Sol.

e srfafspansti @1 goi I |

(M SR (amferea)
(c) Brz+ 3F2—— (d)Brz+ 5Fr, —>
(TfereRT)
(@) Cl,+F, —3X 2CIF (b) I+ 3Cl, —>2ICls
(Equal volume) (Excess)
(c) Brz2 + 3F2 —— 2BrFs (d)Brz+ 5F, —— 2BrFs
(Excess)
(@ Cl,+F _ 43K 5 2CIF (b) 2+ 3Cl, —— 2ICls
(M SR (amferea)
(c) Brz2 + 3F2 — 2BrFs (d)Br2+ 5F, ——2BrFs
(TfereRT)

Why ICl is more reactive than I2.
i ICl, 129 1fde frareie 8. g ?

ICI is more reactive than |2 because I-Cl bond is weaker than I-I bond. Consequently, ICI breaks easily
to form halogen atoms which readily bring about the reactions.

ICI, 1.9 % frarfia erar & @f$ 1-Cl 99 |-l 971 &) ol # gl 8Ian 2 | 3fIfq ICI ST | geax
AT WA G 8 S I ®1 e | gol owar 2

(a) Name two interhalogens of ABs type.

(b) Write the hydrolysis product of ICl ?

(a) AB3 UBR & QI TRealor JIRIdl & A 9arsd |

(b) ICI &1 STemvafed g foRad |

(a) Chlorine trifluoride (CIF3); iodine trichloride (ICls or I2Cle)
FARIT CIRUARTSS (CIFs3); M ¢ISdaRIgS (ICls 37eraT 12Cle)
(b) ICI + H2O —— HCI + HOI

Explain the following with proper reason :
() Bleaching of flowers by chlorine is permanent while after bleaching with SO2, the colour returns.
(ii) lodine dissolves more in KI solution than in water.
I HRU & A [ B ARAT BT
(i) TR & §RT Hell &1 RS Il 811 & Safd SO, & Wi fRfSa &= & uvand 30 g: die ol
2l
(ii) ST Kl faees # it &) smen &1fde gorh B |
(i) Chlorine bleaching action is due to oxidation while that of sulphur dioxide is due to reduction. Hence,
the substance bleached by SO: is reoxidised by the oxygen of the air to its original state.

Cl2 bleaches coloured material by oxidation and thus bleaching is permanent.

Clz + H2O — 2HCI + [O]
Coloured material + [O] — Colourless

On the other hand beaching by SO:2 is by reduction and thus temporary because colourless articles
are further oxidised by air.

SO2 + 2H20 — 2H2S04 + 2[H]
Coloured material + [H] —— Colourless IO, coloured
(i) I is a covalent molecule. Thus, its solubility is less in polar solvent, i.e., water. Potassium iodide

combines with iodine and forms a polyhalide which is an ionic compound. Being ionic, KIs is more
soluble.

KI + I —— Kl (K* I37) brown solution

(i) TR @1 fRSH o SifediadxoT & $HRO BRI 8 Safd SOz HI UFd= & HRY B8Rl & gAY SO2
@ gR1 faRfSra ugred argaved oifeiiom § fhan axva go: sifeiiad 81 o 2
ATRABOT §RT Clo, T804 ug1ed 1 faRfSId v 2 den safery faje= wemdt g 2

/\
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p-Block Elements (Halogen & Noble Gases)

Clz + H2O — 2HCI + [O]
I uered + [O] — R
T 3R, SO, BT ARSI Y= gRT BIAT &, $AGY SRR BT © Hifh I anfiddpal (Famed) ag grI

sifefrpa fpd I 2 |

SOz + 2H20 — 2H,S04 + 2[H]
F0 a1 + [H]— v 0L, e
(i) 2 U Aedared e € | gafere gaal foadr gfda femae: srifq T § &9 8)lt ® KI, 1 63T
RS [H S Kl 99710 B SN emafes 2 | gaforg sa faegdn 9 oI 2 |
KI + I — Kls (K* I57) T faera=

Hi-5.  What happens when ? (Give balanced equations)
(i) Sodium iodate is treated with sodium bisulphite solution.
(i) Chlorine is passed over slaked lime.
F1 gfed B & o9 ? (@gfora adiaRel Q)
(i) SIfeT™ maeT & |IfSTH 918 Fowise fdea & A1 SUAIRd &Rd 2 |
(ii) TR 9 g gU gA A 9§ yarlRd FRd B |
Sol. (i) 2NalOs + 5SNaHSO3—— 3 NaHSO4 + 2Na2S04 + H20 + I2
(i) Ca(OH)2 + Cl2—— Ca(OCI)Cl + H20

/\g

PART -1l : ONLY ONE OPTION CORRECT TYPE

T - || ; Bae Uh Gel fdhed UHR (ONLY ONE OPTION CORRECT TYPE)

Section (Ai+ Au) : Elements : Occurence and Isolation
Qug (Ai+ Ay) : T UTRll F JAGHROT

An-1.  Which of the following gaseous molecules is monoatomic ?

(A) chlorine (B*) helium (C) oxygen (D) nitrogen

1 # @ P /Y 370] THAURAINGD Bl © °

(A) FARE (B*) Eifer (OEIESISE (D) TSg e
Sol. Noble gases exist as monoatomic molecules.

T SO N UHAWRANDIS 377] BIH & |

An-2.  Which one of the following noble gases is not found in atmosphere ?

=1 3§ 9 D A19d 9 agAvSa § T8 uRi Sl § 2
(A*) Rn (B) Kr (C) Ne (D) Ar
Sol.  All the noble gases except radon occur in the atmosphere. Xenon and radon are the rarest elements of
the group. Radon is obtained as a decay product of %?°Ra.
?Ra —> 2’Rn+;He

FA. NSM B @l A FH A I qIGATSA H URA SR © | S aH IS 999 gAddH Aed I d@
21 Ra @ faged W YSHE @1 ura fHar o 2|

226 222 4
wRa —> "Rn + JHe

Au-3. The inert gas abundantly found in atmosphere is :

JRgEvSA W UgR AN W Rl S aTell |fhy 9 ®

(A*) Ar (B) Kr (C) He (D) Xe
Sol. Most abundant element in air is Ar. Order of abundance in the air is Ar > Ne > Kr > He > Xe.

B 9g W UgR A § U S arell AfhT A Arg | 9 H UgRAT 9 U S $1 hH 1 B

Ar > Ne > Kr > He > Xe.
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p-Block Elements (Halogen & Noble Gases) ﬂ—
Ai-4.  Electrolysis of aqueous solution of Brine (NaCl) will give :

(A) Cl2 (B) H2 (C) NaOH (D*) all of these

157 (NaCl) & el faere &1 dga Siveed dx- R a1 UTel erdl o—

(A) Clz (B) Hz (C) NaOH (D*) SWRYTT FHY
AI-5.  The catalyst used in the Deacon’s process for the manufacture of chlorine is :

(A) Cu (B) An alloy of copper (C*) CuCl2 (D) Cus

FANA & AT B B UhH F SIRB 2

(A) Cu (B) B @ fAsrErg (C*) CuCl2 (D) Cus

CUC'Z:
Ans.  4HCl + O2 S55:c 2Cl2 + 2H20

Section (B:+ By) : Based on Periodic Trends
QoS (Bi+ Buy) : AT UIRT 9= 3menia
Bu-1. Which one of the following configuration represents a noble gas ?
= & P s S TN @ A @ ueRia wear 2
(A) 1s? 2s? pb, 3s? (B) 1s? 2s? pb, 3s? (C*) 1s? 2s? pb (D) 1s? 2s2 p®, 3s?pb, 4s2
Sol.  Group No. 18 general valence shell electron configuration is ns?np®.

. G AT 18 FT W WIS PIY Scldgii~e =<1 nsnp® &Il © |

Bi-2. Astatine is the element below iodine in the group VIIA of the periodic table. Which of the following
statements is not true for astatine ?
(A) It is less electronegative than iodine.
(B*) It will exhibit only —1 oxidation state.
(C) Intermolecular forces between the astatine molecules will be larger than that between iodine
molecules.
(D) None of these. _ .
mad AR & FHE VIA H RN @l AEISH & A W1 O 7| A H 9 S U e &
fog @8l T8 B ?
(A) TE JATATSH DI e HH JgTRU Bl & |
(B*) T8 Bad —1 ATRfiHRvT eraven ueiRia oxar g |
(C) T U3l & 19 R 3MfOad 9, IMATSIA IMRI & §19 <R MMTdh 9o 4§ 1fIH Bl © |
(D) ST ¥ P T2 |

Sol. It has d- and f-orbitals so it can show higher positive oxidation states with highly electronegative fluorine
and oxygen.

g : 394 d- IR {-$&F B B, sAfR I8 S [gd FOTHS FARN 3R ARG & A1 Iz gD
JffRNHROT ey 1 HeRRid HR FHT & |

Bi-3.  Which is wrong statement ?
(A) Basic nature of X" isin order F->CI->Br > I~
(B*) Electron gain enthalpy in order F > Cl > Br > I.
(C) The ionic character of M—X bond decreases in the order M—F > M—CI > M—Br > M—I
(D) Among F~, CI-, Br-and I-, F~ has the highest enthalpy of hydration.
/1 § 9 I $UF 3 ® 7
(A) X~ @ &R 4§fd &1 9 F-> Cl->Br > " 811 2 |
(B*) Soideid U89 Ul &1 H F > Cl > Br> | 81T g |
(C) M—X dy # 3mafs Affeteror &1 gear g %9 M—F > M—Cl > M—Br > M—| 811 |
(D)F, CI, Brd I"% 9 F &I Swad Siardie Tt gl 8 |
Sol.  (A) Order is I > Br- > CI- > F~; ease of donation of lone pair of electrons increases with increase in size
of ions.
(B) Correct orderis: Clz2> Fz2> Brz2 > I2

(C) According to Fajans rule smaller anion has smaller polarisability and thus less covalent character
but more ionic character.

1
ionic size

(D) AHHydration oC
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p-Block Elements (Halogen & Noble Gases) ﬂ—
A (A —I">Br>CI>F ;337 &l MHR 9g1 W TS SAag= I M R dl Jgfd I8l 8 |
(B)A& HH B :Clo>F2>Br2> |2
(C) B oM & IR, BIC FUMAE &1 gavrelieidl eTdd ¥ Bl & Sufory Aewarsl o &F &1
S & JAT AAMAS e 98 9 B |

(D) AHmmuluﬁ oC 1
IMAD MMHR

Section (Ci+ Cy) : Based on Chemical Bonding
@ug (Ci+ Cy) : TS g7 W [meie

Ci-1.  Which of the following structure is correct for BrFz ?

F
F | _F N
- ) I-
A FB (B) Q>Br\F (€% gll: (D) none of these
BrFs & forg et & & P9 dxaem wel ® ?
F F
F | _F b
- | I :
(A) F—g\F ®) Dg\F © 1 (D) & & @1¢ 7
Sol. Lone pair occupy equitorial position to minimise repulsion in accordance to VSEPR theory.

VSEPR RigI & SIdR UGyl &1 gAdH &= & forg gapra g fayadia Refey o ggvr avd 2 |

Ci-2.  Among the following molecules, (i) XeOs(ii) XeOF4 (iii) XeFs
those having same number of lone pairs on Xe are :
(A) () and (ii) only (B) (i) and (iii) only (C) (i) and (iii) onIy (D*) (i), (i) and (iii)
(i) XeOs (i) XeOF4 (iii) XeFe 303l # | fH Xe W THIH! I & FAM | 8l © -
(A) Taa (i) T (ii) (B) waat (i) @2 (i) (C) ®ad (i) T (i) (D*) (i), (ii) q&m (iii)

Q \Q _F AN QF

Sol. Z1°% F/”e\F F/| N

Cu-3. Select the incorrect match

(A) XeFz :linear (B) XeF4 : square planar
(C) XeFs : distorted octahedral (D*) XeOs: trigonal planar
Terd A &1 Fg9 HIfog —
(A) XeF2 :¥&™ (B) XeFs : T FHG™
(C) XeFs : famd IcHADB (D*) XeOs: i FHad
i 0
12 ™~
Sol. (A) (DXeQ . spd Linear (B) £ @\ sp3d? square planar
F
F
©) F@l " . distorted octahedral (D) X s idal
istorted octahedra e s ramida

F O
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p-Block Elements (Halogen & Noble Gases)

i @ F\©/F

|
gl (A) C>Xe_ : spid ¥ (B) /Xe . spPd? i FHAA

| O

F
F

Q| O
(@) /xle . fagd sewdda (D) . /)ne\o . sp® fuRfaea

F O

Section (D)) : Properties of elements

Di-1.  Correct order of boiling point of halogens is

LA @ FATD BT TSl HH ©

(A*) F2<Clz2<Brz<lz (B)Cl2>F2>Br2>12 (C)F2>Cl2>Brz>12 (D) Cla<F2<Brz2<12
Ans. Vander Waal’s forces of attraction among molecules increase with the increase of atomic masses.
Thus, higher energy is required to separate these molecules as to get gaseous state. Hence, the boiling

points increase with increase of atomic masses.

AT H ITSRaTd FMHYI g1 WRAY] SFAM H gfg & F 9l © | §9 UBR, §7 0B B YD IR
I R e § UgAW & oIy STaad ol &1 ISl Bl © | Ad: WAV GFAH g7 & 1

FgoE H gfg B B |

Du-2.  Which of the following statement is correct ?
(A) Helium has abnormal behaviour on liquefication
(B) lodine is readily soluble in CS2 and the solution is purple in colour
(C) Helium do not form any clathrate
(D*) All of these
71 # 9 D HUF 9L 7
(A) Rferd, SRHRY R M AR @l 2 |
(B) 3mANfEH, CS2 H Mucl | AP S I Bl fATa= 90T & |
(C) RRferam ®13 fhetere Afid T8 997aT & |
(D*) STRIGT A4
Ans. Factdg

Di-3. Chlorine gas is dried over :

FARE T B 7 B §R1 g fban o © ¢

(A) CaO (B) NaOH (C*) conc. H2S04 (D) dil. H2SO4
Sol. Chlorine gas reacts with CaO, NaOH and NHs ; so chlorine gas cannot be dried by passing over these
compounds. H2SO4 have great affinity for water and therefore it is used for drying Cl2.

T FARM I CaO, NaOH Tt NHs & fham o ol 8 ; S9fely a9 &1 I &1 @ fog 39 39
M7 AT W gared T8 fbar S Aedr € Wfbd HaSOs e & Ui Jidfded dgar Ydn & gaiey

SHHT STANT Clo 1 B Y IR & g fhan S 8 |

Di-4. F2reacts with H20 as follows :
F2, HoO & W1 91 a)g 9 fohar et g |

F2+ H2O—> H" +F +O2

Which of the following halogens shows same reaction but in opposite direction ?

/1 9 9 BT gAoH 99E AIfAfhar gutar § fed fauRa feem # |

(A) Br2 (B) Cl2 (CH 12 (D) All I+t

®
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p-Block Elements (Halogen & Noble Gases)

Di-5. Chlorine acts as a bleaching agent only in presence of :
(A) dry air (B*) moisture (C) sunlight (D) pure oxygen
T fraat IURAfY # koM dR® & @ ygad el 2|
(A) g g (B*) I (©) 7 @1 wr (D) Y& SfaRiTeT
Sol.  Cl2+ H,O0 —> 2HCI + [O].
Bleaching is due to oxidation.
Bdl. Clz + H.O —— 2HCI + [O].
SHTRAPROT B HROT IR & ST 2 |
Section (Ei) : Oxides, Hydroxides & Oxyacids
v (E) : Afearss sssiaass 9 aiierd
Ei-1.  Select the incorrect statement :
(A) Perchloric acid is a stronger acid than sulphuric acid
(B) Only one oxyacid [HOF] is formed by fluorine
(C) The most stable oxy-acid of chlorine is perchloric acid
(D*) None of these
TE HUA BT I DIfog—
(A) RIS 3T, eRIRE A B Jor-l Udel 37T 2 |
(B) ¥R §RT ®ddl Udh ARl [HOF] 9aT & |
(C) TR &1 Haifdd Rl sifeiierel Waeikld 37 ¢ |
(D*) 374 & PIg Tl
Ei-2 Cl20s reacts with water and alkali to give :
(A) Only sodium chlorate (B) Only sodium perchlorate
(C*) Both sodium chlorate and sodium perchlorate (D) None of these
Cl206, STl @ &R & w11 fham &= qar 28—
(A) DI ASTT FART (B) Bt AT WRIART
(C*) AIfSTH FiRT T HIfSTH WEFARE QA1 (D) 379 | PIS &I
Sol 2Cl206 + 4ANaOH —— 2NaClO3z + 2NaClOs + 2H20
Ei-3.  On heating KCIOs we get :
KClO3 &1 T &1 TR 89 UTd $_d B :
(A) KCIO2 + O2 (B*) KCI + O2 (C) KCI + O3 (D) KCI + O2 + O3
Sol.  2KCIO3 —2— 2KCI + 302
Ei-4.  The following acids have been arranged in order of decreasing acid strength. Identify the correct order.
fr=foRaa sl &1 el Al @ gcd % | oid Faikerd foar 1 2| @ 98l $HH & g -
CIOH (1), BrOH (1), IOH (I11)
(A% 1> 11> 111 (B) II>1> 111 (C)M>1>1 (D)I>T1>1I
Sol. The acidic character of hypohalous acid depends on the electronegativity of halogen. As
electronegativity value of halogen increases the acidic strength of hyophalous acid increases.
.  TISUSA IR B AN AMET wloM & fIgaskomedal R iR &Rar €1 S & gdre @
fagasrocAdal @1 A9 9gdl © | BTSUIead o &l IRy Wik Fgdl © |
Ei-5. ClOs ion leads with Iz to form :
(A) ClO4 (B*) 103~ and Cl2 (C)ICl and O2 (D) ICI and O3
ClOs A |, & e fhan &) §91a1 58—
(A) ClO4 (B*) 103~ T Cl2 (C) ICI T2 O2 (D) ICI g2 O3
Sol. 2ClIOs™ + I2—— 2103~ + Cl2
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p-Block Elements (Halogen & Noble Gases)

Ei-6.

Sol.

el

The strongest acid amongst the following is :

71 § ¥ BT ygoaq
(A*) HCIO4

the strongest acid.

T B

/\g

(B) HCIOs (C) HCIO: (D) HCIO
ClO4, conjugate base is most stable as charge is dispersed over four oxygen atom and so HCIO4 is

ClOs, 31ffrad Rl g™l &R &, $9dI AAY IR IffaRieE WAV W fRengd 8 S & don
Ao’ HCIO, Jad 31T 2 |

Section (F)) : Hydracids

yusg
Fi-1.

Sol.

Fi-2.

Sol.

Fi-3.

Fi-4.

Sol.

Fi-5

Sol.

Fi-6.

Sol.

(F|) . S@W

Which of the following halogen hydrides will have the weakest conjugate base ?

/1 9 @ BT g
(A) HF

Hi Jaoiad 377 & $dfeld

TS gdoIaH HYH &R @ B ?

(B) HCI (C) HBr (D*) HI
Hiis the strongest acid so I~ is the weakest base.

I~ gaeTaH &R B |

Concentrated H2SO4 cannot be used to prepare HBr from NaBr, because it ;

(A) reduces HBr

(B*) oxidises HBr

(C) disproportionates HBr (D) reacts slowly with NaBr

A= H2S04 BT NaBr 3

(A) HBr &1 3= &) <l © |
(C) HBr &1 fAvHuriieRoT &R Il §

H2S04 oxidises HBr to B

HBr 99 & & d 81 of 9dbd &, RIfh TJg—

2

H>SO4 + 2HBr —— SOz + Br2 + 2H20.
H2SOa , HBr &1 Bro# 3ifadfiga dxal 8 —

H2SO4 + 2HBr—— SO2 + Brz + 2H20.

Hydrogen bromide is dried by passing the gas through :
(B*) anhydrous calcium chloride

(A) quick line

(C) potassium hydroxide
BZSIo dHIgs @l
(A) FH TS

(C) R TEsIHTsS

Which one of the hydrac

pellet (D) con. H2S0O4
H 9 e 9 yarfed o= g f6ar o @

(B*) foia dfeerad daRgS
B el (D) AT H2S04

id does not form any precipitate with AGQNO3z ?

1 § 9 DI BTSST 3F AgNOs & 1T IS ey -e] §+rel & 2

(A*) HF
AgF is soluble in water.

AgF o # faerg 2|

Which can do glass etch

(B) HCI (C) HBr (D) HI

ing ?

o= 3 fraer ST Big R foas & oy (glass etching) fbar irar 21
(B*) HF (C) HNOs (D) SiF4

(A) HIO4
SiO2 + 6HF —— H2SiFs

+ 2H20

Identify A and B in following reaction,
H2SO4 + HBr—— A+ B + H20

=1 srffhan 5 A9 B &1 gg=an-ri—

H2SO4 + HBr—— A+ B + H20

(B) Br2, S (C) BrOs™, SOs (D*) Brz2, SO2

(A) Brz, SOs
H>SO4 + HBr—— Br2 +

SOz + H20

(B*) HBr &1 3ifaRilpd #x <l 8
(D) NaBr & w2t ¢fiR—¢R a1fdfshar &var 2 |
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p-Block Elements (Halogen & Noble Gases) ﬂ—
Fi-7.  Which of the following is obtained when gold is treated with aquaregia.
T Mes BT RIS & A1 ISTART fbar Sar 8 1 di=ar Afie §97aT 2 |
(A) AuCls (B) AuCls (C*) [AUCl4] (D) [AuCla]*
Ans.  Au+4H*+ NOs™ + 4CI- — [AuCls] + NO + 2H20

Fi-8.  Which of the following hydrogen halide is most volatile.
1 § @ BT sssioiA ediss waifde areefia g ?
(A*) HCI (B) HF (C) HI (D) HBr

Sol. HF has highest boiling point on account of intermolecular hydrogen bonding. But from HCI to HI the
boiling point show a regular increase due to a corresponding increase in the magnitude of van der
Waal's force of attraction as the size of the halogen increases.

. HF ¥ wenfias gggioM 49 U O & BRY 3961 @Hd Qg STaad gl 8 | dfded HCI I
T® F@oe H e i gfg ueffa kit @ wife 2ol &1 oMeR 9 & $RY 94 auss—ard
JMHYT g1 BT YRHATT gl 2 |

Fi-9.  Which of the following has maximum bond strength :
o1 % 9 foaer g amed ifdean giar § ¢
(A) HI (B) HCI (C* HF (D) HBr
Sol. Bond length o« 1/(bond dissociaton energy) and bond dissociation energy « bond strength.

T 9Y AWE o 1/ (@9 AT o) iR 9y IO Soit o 99 A |

Fi-10. Which of the following is the strongest acid ?
71 § & PIF91 ggraH o ® ?
(A*) HBr (B) HF (C) H2S (D) PH3

Sol. Order of acidic character is HI > HBr > HCI > HF as their acidic character depends on their bond
dissociation energies which follows HF > HCI > HBr > HI.

T : ST A&V &I HH HI > HBr > HCl > HF & | S9&T 3Tl ifiaieol S9! 99 fagioM $off R R

Pl g1 S fb /97 8 HF > HCI > HBr > HI.

Section (Gu) : Halides and oxyhalides
Gug (Gi) : eSS T Jfaileaiss
Gun-1. The number of lone pairs on central atom in XeF2, XeFsand XeFs are :
XeFz2, XeF4d XeFs ¥ Bftad WA R TSI JH B G HA: © -
(A)1,2,3 (B* 3,2,1 (©) 2,21 (D) 1,3,2

Gu-2. Of the following species, one which is non-existent :

=1 gonfaal § & 98 e sitd@ 781 8 8, 98 ® ¢

(A) XeFs (B*) XeFs (C) XeF4 (D) XeF2
Sol.  XeFs does not exist at all.

Bl XeFs &1 1R F81 8Idl © |

Gu-3. XeF2 on complete hydrolysis gives :

qof FeA—aqEed W XeF2 I @ -

(A*) Xe (B) XeO2 (C) XeO2zF2 (D) XeO4
Sol.  XeFz + H.O—— Xe + 2HF

Gu-4. Hydrolysis of XeFs and CaCN: gives respectively :
(A*) XeOs and CaCOs (B) XeOz and Ca(OH)z (C) XeOFs and Ca(OH)z(D) XeOF2 and CaCOs
XeFs @1 CaCNz & Sfel Jy€e TR HH: T Bl 8 ¢
(A*) XeO3 @1 CaCO3z (B) XeO2 @1 CaCNz2  (C) XeOF3 @1 CaCNz (D) XeOF: 11 CaCOs
Sol. 6 XeF4 + 12 H2O —— 4 Xe + 2XeO3z + 24 HF + 302
CaCN:2 + 3H20 —— CaCOs3 + 2NHs.
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p-Block Elements (Halogen & Noble Gases)

Gu-5.

Sol.

Xenon hexafluoride undergoes hydrolysis in strong alkaline medium:

2 XeFe+ 160OH — 8H0 +12F + A+ B+ C

then reaction product may be:
(A) perxenate ion (B) O2 (C) Xenon
R SRIIARISS BT Udd &I ATEgH § el ee &Il & |

2 XeFe+ 160H ——> 8H20 + 12F + A+ B+ C

q9 ffhar S 81 dhar B

(A) TRSIFIE 3T+ (B) 02 (C) Sh==
2 XeFe+ 16 OH —— 8H20 + 12F + [XeOg]* + Xe + O2

(D) A

Il of the above

(D*) SWRYFT FHY

Section (Hi) : Other compounds (Inter halogens, Bleaching powder, Pseudo halides &

GuE (H) : 3 A (=R gelom, fakee 9of, BeA gorgs 9 dfel ass)

Hi-1.

Ans.
Hi-2.

Sol.

Poly halides)

In the inter halogen compounds of AB3/ABs form which is correct :
(A) Alis large size halogen
(C) B is small size halogen (D*) Both (A) & (C)
AB3/ABs UHR & 3R gallod ARG & oy dFwr woF |8 & |
(A) A TS ATHR BT SIS & |
(C) B BIC ATHR &1 Bl ¢ | (D*) =1 (A) @ (C)
Fact 721

Which one of the following is not a pseudohalide ?

o=t 3§ P R (W) Tarss T8 @ 7

(A) CNO~ (B¥) RCOO~ (C) OCN-

(B) B is large size halogen

(B) BES MHR &1 Bl & |

(D) NNN-
Pseudohalides contain at least one N atom and their properties are similar to halides.

RN (BH) TS HF I HF U Agor & 8, IR I8 0T 2SS & A & |

Which of the following behaves like pseudohalogen compound:
/1 # 9 DI A BgA ¥ A & TRE I8R dRdl & —
(A*) NCCN (B) CN- (C) N3~

(D) I3~

NCCN is pseudohalogen but CN~ and N3~ are pseudohalide but I3~ is only polyhalide.

NCCN B5H gl & afdi CN-d Ng~ BGH 3aIgS & afde |5~ $adf 9gealiss o |

Which of the following statement is correct.

(A) All interhalogen compounds are gas at room temperature.

(B) Interhalogen are either gas or liquid at room temperature.

(C* Interhalogens can be solid or liquid or gas at room temperature.
(D) All interhalogen compounds are liquid at room temperature.

/1 § | P BUF FE ® ?
(A) T IR Bello JIfe R & a9 W IR B B |

(B) R 2ol A &R & a1 IR A1 a1 419 81d & a1 <9 8 2 |
(C*) IR gelloM A ¥R @ d™ IR 319 1 &d A1 =T 8 984 ¢ |

(D) I <R galro AeG HH & a9 W §d 81 o |

Itis a fact.
Ig T B |
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p-Block Elements (Halogen & Noble Gases) ﬂ—
PART - Ill : MATCH THE COLUMN

HIT - Il ; D S GAferT DI (MATCH THE COLUMN)
1. Match the reactions listed in column-1 with the product(s) listed in column-II.
Column-| Column-Il (X = Halogen)
(A) NHz: + Fo—— (p) N2

(B) | NHs (excess.) +Clo —» | (@) | HX
(C) | NHs + Brz2(excess.) —> | () | NHaX

(D) | NHs(aqg.)+ 1. —> (s) | Explosive

-1 9 3 T8 I &1 wW™1-1l 7 i T SR & W g 9§ difIg |
&R -1l (X = glTor)

(A) [ NHs+Fo—> (P | N2

(B) | NHs (@) + Clz —— [ (@) | HX

(C) | NHz+ Bro (@) —— | (r) | NHaX
(D) | NHs (Sfeiid) + Iz —— (s) | Repres
Ans.  (A-pa);(B-pn;(C-as);(D-pars)

Sol.  2NHz + 3F2——> N2 + 6HF

8NHs (excess.) + 3Cl2—— N2 + 6NH4Cl

NHs + 3Br2 (excess.) — NBrs + 3HBr

NHs (aq.) + Iz.——> NIs. NHz + 3HI

8NI3. NHs —— 5N2 +9I> + 6NH4l

2. Match the reactions listed in column-I with the product(s) listed in column-II.

Column - | Column - Il

(A) | Cl20s + H20 — (p) | ClO2

(B) | NaClOu(s) + HCl(conc.) — | (@) [ HCIOs

(C) | KCIO3+ (COOH)2 — (n | cro

(D) | HgO + Cl,—S¢ (s) | HClO4

-l gAlag o1 T8 ifAfharel &1 wWH-11 W I W SRl & @ | e S |
- -

(A) | Cl20s + H20 — (p) | ClO2

(B) | NaClO4(3M) + HCI(dT=) — | (q) | HCIOs3

(C) | KCIO3+ (COOH)2 — (n | cClLo

(D) | HgO + Cl,—S3¢ (s) | HClO4

Ans. (A-qs);(B-s);(C-p);(D-1)

Sol. (A) Cl206 + H20 — HCIO3 + HCIO4
(B) NaClO4(s) + HCl(conc.) (@%) — HCIO4 + NaCl
(C) 2KCIO3 + 2(COOH)2 — K2C204 + 2H20 + 2CO2 + 2CIO2
(D) 2HgO + 2Cl; —* 5 HgO.HgCl. + CI.0

3. Match the compounds listed in column-I with characteristic(s) / type of reaction(s) listed in column-II.
Column-I Column-ll|
(A) | XeF2 (9] Undergoes hydrolysis with water.
(B) | XeF4 () Acts as oxidising agent.
(C) | XeFs (n Undergoes addition reaction.
(D) | XeOs (s Has lone pair(s) of electrons.
(1) Gives disproportionation reaction with H-O or OH".
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p-Block Elements (Halogen & Noble Gases)

Ans.
Sol.

/\g

-1 4 & W ARl B w™-11H Y T fael /i & geR ¥ gHfera BIfg |

R -
(A) | XeF2 (p) | ST & AU ST BT R |
(B) | XeFa4 (@ |ffRiIeRS P aRE B HRal 2 |
(C) | XeFes (n | armes rfafear <ar 2|
(D) | XeOs (s) | UdTal SAE g Il ¢ |
() | H:O a1 OH & e fawsrguriaseor siffosan <ar 2|

(A-pars); (B-parst); (C-pars); (D-ast)
(A) XeF2 + 2H,0 —WIVSS o o%e + 4HF+ O

XeF2 + 2HCl —— Xe + 2HF+ Cl2
as oxidising agent
XeF, + PFs Addition reaction [XeF]* [PFG]_

(B) 6XeFs + 12H,O0 —WAObSs 5 gxe + 2XeOs + 24HF + 30

Disproportionation
XeFs + 2Hg —— Xe + 2HgF2
as oxidising agent.
XeF4 + SbFs Addition reaction [XeF3]+ [SbFe]_
(C) XeFs + 3H,0 WIS o xe0; + 2HF

XeFs + 3H, —— 6HF + Xe
0.
\Y_/

as oxidising agent
Xe
) @ Ne

CsF + XeFs Addition reaction CsXeF7

=
Fi\ O F
I Xe
Fl/ F
=

XeFs + PtFs Addition reaction [Xer]+ [Pth]_

(D) XeOz + OH™ — HXeO4~

2HXeOs4 + 20H- —— XeOes* + Xe + Oz + 2H20
XeOs + 6H* + 66 —— Xe + 3H20 (E=2.10V)
acts as oxidising agent. Q

Xe
o//(|)| Yo
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p-Block Elements (Halogen & Noble Gases)

gel.

Bl Exercise-2 |

(A) XeF2 + 2H,0 —FFHET 5 oXe + 4HF+ O2
XeF2 + 2HCl —» Xe + 2HF+ Cl»
BMRATPRE B TG

XeF2 + PFs 2T SR, [ eF]* [PFg-

(B) 6XeFs + 12H,0 —T 5 4Xe + 2XeOs + 24HF + 302
[ELEIGRIRIEa]

XeFs + 2Hg —— Xe + 2HgF2
MRNPRF Pl I8

XeFs + SbFs — 2% SREAL Iy eFa]* [ShFe]

(C) XeFe + 3H,0 — M7 5 XeQs + 2HF
XeFs + 3H2 —> 6HF + Xe
AJRITBRD DI a8

CSF + XeFe — 2w I coxeF,

XeFs + PtFg — @ SEA1 1y eFal* [PtF]

(D) XeOz + OH- — HXeO4~

2HXeOs + 20H- —— XeOgs* + Xe + Oz + 2H20
XeOs + 6H" + 6e —— Xe + 3H20 (E=2.10V)
AMFABRS B TRE

xXe
N g Vs

w» Marked guestions are recommended for Revision.

= ffed we e’ A e B |

PART -1: ONLY ONE OPTION CORRECT TYPE

Y- : Bdel U 8l fdded TBR (ONLY ONE OPTION CORRECT TYPE)

Sol.

Sol.

Sol.

The X — X bond dissociation energy is minimum in :
1 & 9 s X — X 9 faem $of <= ad 7

(A) F2 (B) Cl2 (C) Br2
Bond energy of halogens are :
A B T FHol

F2 Clz Br> I2

156 243 193 151 J/mol

lodine is liberated from Kl solution when treated with :

(D*) 12

KI fieas 9 RiSH g Bl 8 99 39 91 & 911 IuaiiRd fhan S & -
(D) FeSOa

(A) ZnSO4 (B*) CuSOa4 (C) NiSO4
CuSO4 + 2KI —— K2S04 + Culz ; 2Culz —— Cuz2l2 +12.

Which of the following is not oxidised by MnO2 ?
1 4 § B MnO2 & gRT 3ifediepd &1 8ial & ?
(A*) F~ (B) CI- (C)Br

(D) I-

Fluorine on account of low bond dissociation energy and high enthalpy of hydration of F~ acts as strong
oxidising agent ; being the most electronegative, it exhibits only — 1 oxidation state.
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Bl HY 99 AT SOl 9T F- & S Ao T & HRUT TR Jdeldd TRiTpRe b1 Hifa ol
FRAT 8; AT I8 Haish fAgawoll I@ & gaq I8 dad — 1 JATaRHRYT el S0l & |

4, F2 + dil NaOH —— A + NaF + H20
F2 + conc. NaOH—— B + NaF + H20
A and B respectively are :
(A*) OF2 and Oz (B) Oz and OF2 (C) Both O2 (D) Both OF2
F2 + @ NaOH—— A + NaF + H20
F2 + 9= NaOH—— B + NaF + H20

AT B B B
(A*) OF2 9 O2 (B) 024 OF: (C) a1 02 (D) ST OF2
5. When thiosulphate ion is oxidised by iodine, the new product formed is :
9 AR & gRT AR Hehe I Bl faxiiqgd fha1 SIar &, a1 997 arell 791 IWTE &
(A) SOz%- (B) SO4%- (C*) Sa06*~ (D) S206%"
Sol. 157+ S203% —— 31" + S406>
6. NHs(excess) + Clz.—— NH4Cl + A(gas)

NHs + Clz(excess) —— B + HCI

Incorrect statement regarding A and B.

(A*) A'is highly reactive gas at room temperature.

(B) Bond order of gas ‘A’ is same as C»*".

(C) Compound ‘B’ is explosive.

(D) Bond angle of compound B is greater than bond angle of NFs.

NHs(Tf&aT) + Cla —— NH4Cl + A(TRT)

NH3 + Clo(3Tf&r®) —— B + HCI

Ad B® §<H H TAd HAT o

(A*) A BHR P 9 WX Irfafharsiial I 21

(B) 1 ‘A’ &1 9% ¥ Co2 & TAM Bl 7 |

(C) Afe ‘B’ fawpie B 2|

(D) AfTs B BT 9% HI0T NFs® 9% HIvT § Afdd Bl B |
Sol.  NHs(excess 31M&d) + Clo —— NH4Cl + N2

NHs + Clz(excess 3Tf&rd&) —— NCls + HCI

7. Which amongst the following reactions cannot be used for the respective preparation ?
(A*) 2KBr + H2S04 (conc.) —— K2SO4 + 2HBr (B) NaCl + H2SO4 (conc.) —— NaHSO4 + HCI
(C) NaHSO4 + NaCl —— Na2S04 + HCI (D) CaFz + H2SOa4(conc.) —— CaSOg4 + 2HF
Hafd faras & fog fr=1 § 9 o= aifafosar ugaa =181 el & 2
(A*) 2KBr + H2SO4 (A=) —— K2S0O4 + 2HBr  (B) NaCl + H2SO4 (A1) —— NaHSO4 + HCI
(C) NaHSO4 + NaCl —— Na2S04 + HCI (D) CaF2 + H2SO4—— CaS0a4 + 2HF

Sol. H2S04 being oxidising agent oxidises HBr to Bra.

A, H2SOs4, HBral Br: ¥ Sifeiidd &R AdRITBRS $I ke PRI PRAT © |
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p-Block Elements (Halogen & Noble Gases) ﬂ_

8. AHuvaporisation (KJ/mol) are given for the hydrides of halogens in the following graph.
o 7% § AT B ESSISS] B U AHamioen (KJI/mol) AT 28—

P P
AHC,, \/O/S AHP,, \”0/8
Q R Q R
Hydrides EIESIEN

The hydride HF will correspond to

gssIss HF fas |7d 8rm—

(A" P B)Q ©C)R (D) s
Sol. AHovaporisation order : HF > HI > HBr > HCI

AHarsiaer BT H © HF > HI > HBr > HCI

9. Alkali metal hydrogen fluorides have a formula M[HF2z]. They are found to contain a linear symmetrical
anion having an overall F-H-F distance of 2.26 A which may be compared with the H-F bond length of
0.92 A in the moment. Which of the following is false for the anion ?

(A) Hydrogen bonding plays a significant role in the existence of the anion
(B) Average bond length (H—F) is 1.13 A in the anion HF2"
(C) The stretching of the H-F bond in the anion is 0.21 A
(D*) H-atom is bonded to two F-atoms through two o-bonds in the anion.
ERYTY BRSO FARES HI JURA M[HF2] 21 579 2.26 A & 0 a1l |a7q0l F-H-F 0 3@ a1l &
Y wEfd tiE 9 S 2 | RS 3 aor § 0.92 A @Y H-F 9 dWE @ Wi o 3R 9ad |
MG & forw 1 § § SI9T U Toid 2—
(A) BT STOT T89S & AR 3§ eid e [ardr g |
(B) U HFz~ # 3N 9% oW g (H-F) 1.13 At & |
(C) omae # H-F 9% @1 I+1d 0.21 A &t 2 |
(D*) TS § H-TRATY] 31 o-981 & A9 9 & F-URAS 3 Sl & © |
H-F-H

Sol. 2.26 A

Average. HF bond length = % =1.13A

stretching=1.13-0.92=0.21 A

H-F-H
Sol. «—>
2.26 A
2.26
A HF 991 of=ITs = T=1.13.Z\
dd =1.13-0.92=0.21 A
10. A certain hypohalite on treating with hot and conc. NaOH forms anions P and Q. More stable anion

among P and Q can be obtained by neutralizing its conjugate acid X.

Upon heating X to very high temperature, a compound Y is formed, which is used in estimation of a
toxic gas which have 300 times stronger affinity for haemoglobin than dioxygen. Then which of the
following statements are true.

(A) Xis HI.

(B) Y is Cl20s

(C) Final product Y, has total no. of bonds 5.

(D*) Y on reacting with toxic gas produces a gas which is used in fire extinguisher.
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p-Block Elements (Halogen & Noble Gases) ﬂ_

o AfR¥ed sEURdse @ TH g G NaOH & |1 SUAIRT #/9 W HOMIF PIQ s9d 8| PAaQH ¥
IS TRl O BT 3D GG 3T X B SIRIFIGRYT §RT T fHam 1 bl 2 |

AT S=@ AW W ™ HA R ARG Y g1 7 e S favel o R 7 wd 8 o
feArefaT & forg SEeifaRie &1 o 300 1 Uad ST &A1 2 | 99 9 3 9 S HUF 9 § —
(A) X, HI & |

(B)Y, Cl20s 2 |

(C) aif~s ITE Y 8 S gt 5 97 Il B |

(D¥) Y, fave ¥ & Wt i oxa N9 g7 @ foraar S iffemse # g B

Sol. 100 —2* & I+ 10,
Hot and conc. P Q

Q is more stable anion its conjugate acid is HIO,
X

240°C
2HIO,==1,0,+ H,0
X Y
1,O, + 5CO —— l2 + 5CO2 —— Useful in fire extinguishing
Y
— OH~ - =
gal. 10 W lP + IOQS
Q 3% TR ORI § $HHT WY 37 HIO, B |
X
240°C
2HIO,==1,0,+ H,0
X Y _
1,0, + 5CO—— |2 + 5CO2 —— 3AfFTemHs d IwArl
Y

11. When F: is passed into a solution of mineral acid X, a greenish yellow gas Y is formed. Which on
treating with slaked lime forms “Z”. When Red litmus is kept in contact with Z, it changes into
(A) Blue colour (B) No change in colour
(C*) White in colour (D) None of these
Sq F. 1 @ WS o X & faees A ¥ gared fhan San @ a1 eRud forr g diell Y a9 2

1 g1 971 & 1Y STAIRG &R W “Z7 991 @ 99 oAl foledd U B Z S G 99 7 I8 Al §
a1 g fa 1 # gRafda gar 8-

(A) et <7 H (B) 1 A I3 URac w8l 81l ©

(C*) 9wg 1 H (D) 79 A PIS &

Sol. F2+ HCIl —— HF + Cl,
(X) (Y)
Clz is grenish yellow gas
2Cl, + 3(a(OH)2 —— Ca(0Cl)2. Ca(OH), .CaCl2.2H20
(Y) (2)

Z is bleaching powder it turns red litmus paper to white.
Bal. F2+ HCl —— HF + Cl,
(X) (Y)

Clz &7 forg gy diefl ¥4 2 |

2Cl, + 3(a(OH). — Ca(OCl)2. Ca(OH), .CaCl2.2H-0
(Y) (2)

Z fR<e 9ot 8 91 ol folens o @1 9%g ¥ 95 <l & |

12. Which statement regarding iodine trichloride is incorrect.
(A*) It forms dimer in gaseous state.
(B) In dimer 12Cls, the bridge bonds are longer than the terminal bonds.
(C) In solid state, it exist as planar molecule.
(D) On hydrolysis, it gives a mixture of iodous acid and hydrochloric acid.

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ |EdQESbenanCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302R12007PLC024029



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

p-Block Elements (Halogen & Noble Gases) ﬂ_

AT TEFARTSS & A<H d 9 § 9 S99 B2H Tad © 7

(A*) T8 =g Javen # fgas a9

(B) fga® 12Cle 7 AY 979, 3= 7 & JoIl 9 & 81 & |

(C) B Al § I8 FATN Y & Y A &A1 2 |

(D) STASTTEEH TR TE JATATSH 371 d BISSIGAIND 3 BT 8707 <am 7 |
Sol. ICl3, exist as dimer in solid state.

CIKA/ - Cl\/ C
\?/ \1/ Planar molecule
/@\ ~ \ / \
Cl -
and IClz + 2H20 —— HIO: (iodous acid) + 3HCI (Hydrochloric acid)
A, ICls, 319 @ ¥ fgdld ®U § & ¥ |
CILA /- Cl\ /2 CI¢
\—?/ \I/ \I/ GENCIE
/@\ 7 \ / \
Cl -

g ICls + 2H,0 — HIO> (srrqﬁw ) + 3HCI (BISSITAIR® 31)

13. The order of solubility of noble gases in water is
T H ST I B fIerdr &1 wE BH & —
(A) He > Ar > Kr > Ne > Xe (B) He > Ne > Ar > Kr > Xe
(C) Xe > Ar> Kr > He > Ne (D*) Xe > Kr > Ar > Ne > He
Sol.  With increasing molar mass, vander waal forces increases.

AR SHAT d64 B A1 qoexdied 9o f gsd 8

14. Consider following properties of the noble gases.
| : They readily form compounds which are colourless.
Il : They generally do not form ionic compounds.
[1l : Xenon has variable oxidation states in its compounds.
IV : the smaller He and Ne do not form clathrate compounds.
Select correct properties.
(A) 1,11, 1l BY 11, 1, IV ©) 1,11, IV (D) All
Ips M4l & FeferRead qurgdl &1 sl BT
I: 3 oodr & e g9 €, S e B # |
Il : 3 AR Imafd Affe T8 991 € |
HI : R 3o il & uRadefiar siffiavor raveny waar 7 |
IV : BIT He 3R Ne Fotere diffies & a91d 2 |
HE YUIEH BT FIT DI |
(A) 1,11, 1l BY 1, 1, IV ©) 1,11, IV (D) =T |
Sol. () They do not form compounds readily as they are chemically inert on account of stable electron
configuration.
(10, (1) & (1V) are correct statement.
Bl (1) Frea ™ e F Affe T8 99 € F@ife 398 W) gddeiNe I M & BRU A NS
wu | fAfepa & 2|
(1), (1) T2 (IV) 91 HA & |

15. The formation of O2" [PtFs] ™ is the basis for the formation of xenon fluorides. This is because :
(A) Oz and Xe have comparable sizes.
(B) both Oz and Xe are gases.
(C*) O2 and Xe have comparable ionisation energies.
(D) Oz and Xe have comparable electronegativities.
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p-Block Elements (Halogen & Noble Gases) ﬂ_
02" [PtFe]” &1 fHT0T SIFF TeiRTsS & AT &7 JMeR € | 39®T RO I8 ® -

(A) O T2 Xe FATHS AHR & BN T | (B) O @ Xe Q41 IRY |
(C*) O TAT Xe MM FHoll I THIT A B | (D) O AT Xe JoTHS fAgTROMHBA & T |
Sol. In March 1962, Neil Bartlett, then at the University of British Columbia, observed the reaction of a noble

gas. First , he prepared a red compound which is formulated as O:* [PtFe]” and it is already know that
the first ionisation enthalpy of molecular oxygen (1175 kJ mol 1) is almost similar with that xenon (1170
kJ mol ~1). Then he made efforts to prepare same type of compound by mixing Pt Fs and Xenon Xe*
[PtFe]~ . After this discovery, a number of xenon compounds mainly with most electronegative elements
like fluorine and oxygen, have been synthesised.

B A 1962 § i 92ieic (Neil Bartlett) = fafeer drowfian gfafidt # Fea ™ @& afafpar w® g
f5d | 99 Ugd U9 UF ATd 9 BT AING AR fHar fer g3 S99 02 [PtFe]™ f&am den a8 98t |
B A1 o 5 enfPas SRS & ¥ M= SHoft (1175 kJ mol 1) SiEMA (1170 kJ mol 1) & oM
THM & | 89T PtFea2n SHE fAemaR U 30 UHR &1 e 319 e Xe* [PtFe]” TR fHar| 39 @
3 U¥E GRAd: e dgasroll dw@l o TR 9 JifaRile & W1 e S AIDhl BT FYAToT
o T |

16. [HXeO4]” + OH- —— [X] + [Y] + O2 + H20
The products [X] and [Y] in unbalanced reaction are :
(A*) [XeOs¢]* & Xe (B) [XeOs]* & XeOsz  (C) XeOs & Xe (D) H2XeO4 & Xe
[HXeO4]” + OH- —— [X] + [Y] + Oz + H20
srawgfora sififshar # [X] de [Y] Swure & |
(A*) [XeOg]* T2 Xe  (B) [XeOe]* d2m XeOs (C) XeOs AT Xe (D) H2XeO4 @1 Xe
Sol.  2[HXeO4]” + 20H —— [XeOg]* + Xe + Oz + 2H20

PART - Il : SINGLE AND DOUBLE VALUE INTEGER TYPE

AT - 1| Uhel Q9 fg—quli® A9 YHR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

1. The total number of electrons present in 4™ shell of Astatatine (ssAt) are :
TR (s5At) B 41 BTET H IURT FoIas = & ol T & —
Ans. 32
2|8(18|32|18 |7
Sol.  Electonic configuration of . At =
KILIM|N|O|P
2(8(18|32|18 |7
At &1 THe A= 4 At =
AL T T o K‘L‘M‘N‘O‘P
2. How many of the following properties of halogen increases with increase in atomic number.
(a) Number of valence electron (b) Metallic nature (c) Boiling points
(d) Atomic radii (e) Density (f) Inoisation enthalpies
(9) Electronegativities (h) Reactivity
(i) Oxidising nature. () AegH (magnitude wise)
gaoH & 9 | | s JoreH wRAT] HHEie W gig B A1 964 © |
(a) TSN SIS B HEAT (b) emfca® Uafa (c) FTWUATH
(d) e B (e) g9 () T TR
(9) fagaFora (h) forameferd
(i) ifeRfIBR ygfa (i) AegH (IRATT & THAR)
Ans. 4
Sol.  The properties that increases with increase in atomic number are 6. They are :
(b) Metallic nature (c) Boiling points (d) Atomic radii (e) density
AT & O S WRATY] HHIG W g B W 9gd 8, 68 | A e § —
(b) &g gepfd (c) TP (d) AT B (e) e
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p-Block Elements (Halogen & Noble Gases) ﬂ_

3.

Ans.

Sol.

Ans.

Ans.

Sol.

Sol.

Ans.

A gas P is obtained at anode during the electrolysis of brine. The gas P when treated with excess of
NH3 released a diatomic gas Q. Find the value of (x —y) where x & y are the molar mass of P and Q.
A5 (v el) & AT YEe & IR VIS W Uh 9 P UTd 81l 2| 39 P & 9 NHz & e
$ A1 ITAIRG a1 S 2 @1 g fguRAfvas 1 Q Jad B8Rl © | (X —y) BT AM A SIS S8l Xy
P P T Q P HIR STFM 2 |

43

P =Cl

Q=N

71-28=43

How many orders are correct :

(a) H-F < H—CI < H-Br < H-I (Bond length)

(b) H-F < H—CI < H-Br < H-I (Acidic strength)

(c) H—I < H-Br < H-CI < H-F (Bond strength)

(d) H—F > H-CI > H-Br > H-I (Thermodynamic stability)
(e) H—F < H—CI < H-Br < H-I (Reducing power)
(f) H-F > H—I > H—Br > H-CI (Boiling point)

= 3§ 9 foas o8 9 8 —

(8) H—F < H=Cl < H-Br < H-I (@& &I=TS)

(b) H-F < H—CI < H-Br < H—I (3r=fir arHe)

(€) H-I < H-Br < H-Cl < H-F (g7 wmed))

(d) H—F > H—CI > H-Br > H-| (SHFIfq® wermfie)
(e) H-F < H—CI < H-Br < H-| @u=Imde &)

(f) H=F > H-1 > H-Br > H-CI (Fa2IHi®)

6
HCI+HNO, ——
(Conc)  (conc.)
In this reaction change in oxidation number of N is
HCl+ HNO; ——
({1 (wim)
39 Afufhar § N &) ffRfravor ofd | %1 gRadd Bl g |
2
5 3
Aguaregia : 3HCI+HNO; ——>NOCI+ 2H,0 + 2ClI
(Conc.) (Conc.)
5 8
IR - 3HCI+HNO; ——>NOCI+ 2H,0 + 2Cl
@) (=g

How many of the following reactions would have HCI as one of the products ?

=1 7 9 fha= srfafsanetl ¥ HCI Ts ST & ®9 § U &Il & |

(@) CHs + Clz—

(b) FeSO4 + H2SO04 + Clz——
() 12+ Cl2+ H:O—

(d) Clz + H2O —

(e) H20 + SOz + Cl2——

(f) SOz + Cl2—>

(g) NaCI(aq) Electrolysis
(h) C|207 + H.O —
(i) Cl2 + NaOH(conc. &) —>
5

fagLa aeed
—

/\
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p-Block Elements (Halogen & Noble Gases)

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

Sol.

11.

HCI will be obtained is a, b, ¢, d, e.
a, b, ¢, d, e JfAfHIRAT A HCI 9Id 81 |

The number of mixed anhydride among the following are
=1 wiefier 9 @ AT Tessgse @ 9= 8 —

Cl20 ; ClOz ; Cl20s ; Cl207 ; N20s ; NO2 ; N2O

3

ClOz; Cl20s and NO: are mixed anhydride.

ClOz; Cl20s @ NO, fif3rd Terssrss 2 |

Brz2 + F2 (excess) A fydovss B4 C

The summation of atomicities of compound A, Band Ciis:

Brz + F2 (31faraR) A TFTEET B+ C

AfE A, B C &1 WRATHAT &I AT & |

13

Brz + F2 (excess) —— BrFs —% y HFE + HBrOs
(A) (B) (®)

Brz + F2 (3MM¥@T) — BrFs — 2091 5 HE + HBrOs
(A) (B) (®)

The number of lone pairs of electrons present in central atom of CIFs is :

CIFs & &+ 1R 3 SURT THId! JTi $H T=AT & —
2

3d

Clisexcited state | T | [T |1 1| T[]

3d

Cl# saf wmen [T1]  [FL]T]7] T[T ]

Which of the following interhalogens exist at room temperature and have central atom hybridization

=1 3 9 fas saRedo AIfE o1 & A9 SR 80 B o di~wd WRAT] spid? FHvl TEd B |

sp3d?

(a) CIFs (b) CIFs (c) BrClz (d) IF3
(e) IFs (f) BrFs (9) IF7 (h) ICls
(i) 1Brs (i) BrFs (k) CIBrs

3

Compounds having central atom hybridization sp3d?
CIFs ; IFs ; BrFs ; ICls ; IBrs ; CIBrs

But compounds with flourine atoms as terminal atoms exist at room temperature

So CIFs; IFs ; BrFs

Total 3.

Ae e BT WA BT B spd? &:
CIFs; IFs; BrFs ; ICls ; IBrs ; CIBrs

Wft ARE S AN & A9 IR FARIA WRHATY <R WA S WY H I8 8—

3d: CIFs ; IFs ; BrFs
&l 3.

How many of the following properties of noble gases would increase from Helium to Radon ?
Boiling point, First lonisation enthalpy, Atomic volume, Abundance in atmosphere, Density at STP,

Valence electrons, Critical temperature.

I T4 &1 1 § 9 B9 oigH fRferam | veF d@ dedl ® 7

FALTH, UH A T, GRAIVGY (A, JigAvSa 9 U], STP W ©cd, FAMl Soidgi,

wifas dm |

/\
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Ans.

Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

4
Boiling point, Atomic volume, Density at STP, critical temp.
FIATH, URHNVGY AT, STP W u-cd, Hifdd Y |

The number of compounds/elements oxidised by XeF2 among following is:
=1 9 9 fran aa/Afe XeF: g1 Siffigd g € 1
HF, HBr, HCI, HI, NHs, CrF2, Pt, Ss

-
XeF2 is a strong oxidising agent with SRP = +2.64.
XeF2 , SRP = +2.64 & &2l Uddl JATRNIRS 2 |

XeF2 +CI- —— Cl2 + Xe

Brr —— Br2

I— 2

XeF2 + NHz —— N2 + NH4F + Xe
XeF2 + CrfF2 —— CrFz + Xe

Pt + XeF2 —— PtFes + Xe

Sg + XeF2 —— SFs + Xe

The oxidation state of xenon in perxenate ion is +n. Give the value of ‘n’.
RISTE e 3 S &1 SiTaiIaRuT 3/@ave +n g | ‘n’ b1 A1 91 |

8

XeOg*

0.S.=+8

Xe + OF,—> A+B

Hydrolysis

B+C +Xe
The summation of total no. of lone pairs and o bonds in in species (A, B and C) is.

Aifs (A, Bd C) UolTfadi § Tl & d o g8 &I fel A& I AN ©

20
Xe + O,F,—> Xe,F, + O,
Ay (B)
Hydrolysis
0, +HF +Xe
(©)

No. of lone pairin XeFz: 9, c bonds in XeF2 : 2
No. of lone pairinHF: 3,cbond: 1
No. of lone pairinO2:4, cbondsinOz2:1
Xe + OF,—> Xe,F,+ 0,
(CYI )

Slef3yeEe

O, + HF +Xe
(©)
XeF2 ¥ TaTd! Hl &1 AT : 9, XeF2 H o 994 : 2
HF 3 Tt g &1 ¥ @ 3, HF o 979 : 1
O # UHIB! JH B F&T : 4,09 od9 : 1
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p-Block Elements (Halogen & Noble Gases)
15. How many of the given compounds can produce XeOs .
o T Afe 7 9 fea DfE XeOs 997 Fhd B |

XeFs, XeFs , XeO2F2 , XeOF4
Ans. 4

Sol. XeFe + 3H20 —— XeOs + 6HF

3XeFs + 6H2O0 —— 2Xe + XeOs + 12HF + 202

2Xe0zF2 + SiO2 —— 2XeOs + SiF4

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

HRT- Il : U T U 9§ 3P 8l fdhed UHR

1. Which of the following salts will evolve halogen on treatment with conc. H2SO4 ?

(A) NaCl (B*) KI (C*) NaBr (D) none of these

g H2SO04 ® A1 STRIRG e W 9 § @ Sl ool 2o &l by

AT & 7

(A) NaCl (B*) KI (C*) NaBr (D) 379 | BIS &

Sol. NaBr/Nal + H2SO4 —— Bra/l2 + SO2 + NaHSO4 + H20

2. Which of the following reactions are correct ?
=1 § ¥ D rfwfrag w € ?
(A*) NalOs + 5Nal + 6H2SO4 —— 6NaHSO4 3H20 + I2
(B*) 2KBr + MnO2 + 3H2S0s —— 2KHSO4 + MnSO4 + 2H20 + Brz T
(C*) K2Cr207 + 14HCI —— 2 KCl + 2CrCls + 7H20 + 3Cl2

(D*) 2K2MnFe + 4SbFs —— 4KSbFe + MnFs + F2
Ans. a,b,c,d
Sol.  All the given reactions are correct and all are preparation methods of halogens.

fo 7 9 srfafhar & 8 9 @t 2o &) fav=as fafd g |

3. Which of the following will not displace the halogen from the solution of the halide ?
(A) Brz2 added to Nal (B*) Br2 added to NaCl (C) F2 added to KCI (D*) Cl2 added to NaF

FAZS @ fAoms § 9 9 § 9 991 2o B favenfid J8 &R |

(A) Nal # Br. @1 fam W (B*) NaCl # Br2 @l fam™ wR
(C)KCI & Fo &l fia™ &R (D*) NaF # Cl, @1 fAie &
Sol. Smaller halogen (i.e., stronger oxidising agent) displaces bigger halogen (i.e. weaker oxidising agent)

from solution of its halide. e.g., Br- + Cl2. —— Brz + 2CI~.

FA: BAIES B fAo@d ¥ BIC FaoM (AT d9d HRfIeRS) 9€1 gallod & fIwnfig axdl g1 (et g«

JATFATHR®) I&TERVT : Br + Cl, — Brz + 2CI-.

4, lodine reacts with hypo to give :

JTATSH, ERW & A1 fhaT TP <aT B -

(A*) Nal (B) Na2S03 (C*) Naz2S40s (D) NazSO4

Sol. 2Na2S203 + 12 —— Na2S40s + 2Nal

5. Cl2 + NHs(excess) —— A+ B
(A*) One of the product is also obtained by decomposition of (NH4)2Cr20x.
(B*) Bond order in one of the product is 3
(C) Both products contain chlorine.
(D*) If Brz is used instead of Clz, one of product remain same
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p-Block Elements (Halogen & Noble Gases) ﬂ—
Clz + NHz(3mfd®) ——> A+ B
(A¥) T ST Bl (NH4)2Cr.07 & fdees grT WY ura fbar 1 dabar 2 |
(B*) Tdh I &I 9% HH 37 |
(C) TFI STE FANMA & 7 |
(D*) I} Clo & I9IY Brz &7 YA &R 2 1 U SUIE A & 2 |
Sol. 3X2 + 8NHz — N2 + 6NH4X

(X:F, Cl Br)
6. In which of the following case disproportionation reaction take place
(A) F2 + Hot water —— products (B*) Cl2 + Cold and dilute NaOH —— products

(C*) Cl2 + Hot and conc. NaOH —— products (D) Cl2 + NHz(excess) —— products

1 | B Rfy # fawrguriaxor sifafsran & 21

(A) F2 + T STel—> S (B*) Clz + 5uel @21 dg NaOH—— S1e
(C*) Cl2 + T @211 |ig NaOH —— 31 (D) Cl2 + NH3 (3 —— I
7. In which following statement are correct

(a) Anhydrous hydrogen fluroide is a liquid at ordianry temperature while other halogen acid are gases.
(b) Lead acetate does not form any precipitate with HF acid but other halogen acid from precipitates.

(c) HF is heated with a mixture of MnO2 and H2SO4 , no gas is evloved but in case of HCI, HBr and HI
acids evolved gases.

(d) HF is not oxidised by strong oxidising agent but other halogen acid are oxidised.

(A*%) a (B) b (CYc (D¥) d

o 3 | B B W —

(a) AT ATOHE R fASial SISO FARISS &9 8IdT & o 3779 gallo 37 I 8l 2 |

(b) o THICT HF & 1 PIS 3@y el g1 ® | oifde] 379 galiol & 1Y ey S+ € |

(c) HF @1 MnO2d H.SO4 & 3701 & |11 T fovan Siran & a1 oIS 399 gad 78l 8idl g oifdd HCl, HBr
HI arett ) Reafd &7 9 Haa &l 2 |

(d) HF 99a JifafleR® PI Afaiigd T8l BT & olfdb AT walol 3 B eI HRd o |

(A*) a (B)b (C9c (D) d
Sol. all statement are correct.
BT FE 2 |
8. A pungent smelling gas X after being dried by concentrated H.SO4 was dissolved in water to give

strongly acidic solution. The gas also gives dense white fumes with NHs. X is also a constituent of
aqua-regia. Which of the following is/are true for X ?

(A*) X is HCI

(B) Xis Cl2

(C*) X is the most volatile among the hydrides of halogens

(D*) Solution of X in water can liberate CO2 from the solution of sodium hydrogencarbonates.

Teh 1e0T Y arell I X Bl W HoSO04 A Y BRI @ UTal] ol 4 oAb Uaal 3Feig faetas a4l 2 |
I8 T NHs & 1 o1 T9d g8 A1 <l © | I8 199 of e 1ol @1 v A1 8| /1 3 A sl9e1/aa9 b
™ X fog |8 8/8 ?

(A%) X, HCl & |

(B) X, Cl> & |

(C*) TlSHIl & BISgIssl ¥ ¥ X 9aied aroeid 99 7 |

(D*) X &1 S faera |Ifsad gggioM dEFe & [dody ¥ il a% CO. Jad &R Fadl & |
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Sol.  XisHCI.
HCI has lowest boiling point used is the most volatile.
X + NaHCO3z —> NaCl + H20 | CO.T
gd. X HCIZ|
HCl &1 e gAdH & I I8 Jaifdsd arsreia gl 2 |
X + NaHCO3 —> NaCl + H20 | CO.T

9. Among the following which reactions are possible
=1 F & P rfwfrar g & —
(A*) F2+ HLO——> HF + O2 (B¥) Cl2 + H2O —— HCI + HCIO
(C* Brz + H.O—— HBr + HBrO (D) I2 + H2O—— HI + HIO

Sol. In I2 opposite reaction of F2 occurs

¥ Fo o fAuRd arfdfhar et 2|

HI + O2—— 12 + H20

10. Which of the following statements are true :
(A*) Strength of oxyacids : HCIO4 > HCIO3 > HCIO2 > HCIO
(B*) Strength of oxyacids : HCIO4 > HBrO4 > HIO4
(C*) Number of pr-dr bonds : HCIO4 > HCIO3 > HCIO2 > HCIO
(D) Percentage s-character of central atom : HCIO4 > HCIOs > HCIO2 > HCIO.
o 3 | B B W § —
(A%) SifaRflerel &1 |am™ed : HCIO4 > HCIOs > HCIO2 > HCIO
(B*) 3ifRAerel &1 e : HClO4 > HBrO4 > HIO4
(C*) pr-dne =11 @1 |&AT : HCIO4 > HCIOs > HCIO2 > HCIO

(D) &f~g wRum] § S-afideror & Uferdd : HClO4 > HClOs > HCIO2 > HCIO
Sol. (A) As O.N. increases, acidic strength increases.
(B) As non-metalic character increases, acid strength increases
Oxyacid | No. of prn—-dr bond

HClO, 3
(C) HCIO, 2
HClO, 1
HCIO 0

(D) All are sp® hybridised, therefore same percentage s-character :
T (A) NTRAGT 3fh 937 & AI—ATY 3T A Al 9gar 2 |
(B) S srenfeads SMfSerT 9gd & 99— ey |rHed dedl B |
Jifeferd | pr—dn i @ §=A1

HClO, 3
(C) HCIO, 2
HClO, 1
HCIO 0

(D) 91 sp® FHRT & 39 UHR I FAM s-Af A& I8 B |

11. Which of the following interhalogen compounds is/are possible :

1 # 9 /PN SRR gellod Afie g B/8 —

(A*) CIFs (B*) IFs (C) FCl3 (D*) BrFs
Sol. FCls is not possible due to unavailability of d-orbitals in fluorine.

FAIRT H d-HeTdhl Bl ISUAIEd] & HRUT FClz =G &1 2 |
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p-Block Elements (Halogen & Noble Gases)
12. Which of the following statement are true regareding interhalogens :
(A*) Thermal stability order IF > BrF > CIF
(B*) Hydrolysis of IF7 produces HslOs and HF as products.
(C*) Interhalogen compounds are diamagnetic in nature.
(D*) IF7 have pentagonal bipyramidal structure.
IR B A B Iy H/P0 BUF I =/8 —
(A¥) AT el %A IF > BrF > CIF
(B*) IF7 & a1 31qered A HslOs @ HF ST 2 |
(C*) srReared e ufgrar g 2 |
(D) IF7 & Yadifory fgfRifafen \xemr 2 2 |

Sol.  (A) Thermal stability of AB type compounds increases with increase in electronegativity difference

between A and B.

So order is IF > BrF > CIF, true
(B) True

IF7 + 6H20 —— 7HF + HslO6

(C) True, All the electrons, bonding or non-bonding, are present in pairs. Hence interhalogen molecules

are dianagnetic in nature.
(D) True
F

m— T

\!/i:

=
Pentagonal bipyramidal.

§d.  (A)ABUSR & A &1 g @@ AT B & #ed fAgaseordl # <R 9 gfg & a1 9edl 2 |

3 PH IF > BrF > CIF 98! 2 |
(B) W 2|
IF7 + 6H20 —> 7HF + HslOs

(C) 9 2, I ¥ 9l Scidn i, fawed, ifd 81 § | o1a: 3R waliod Aiffe fggma 8iar & |

(D) 9 & |
F
I FJ /i:
/|\F
\ /
F
Yot fgfrifafea
13. Which of the following inert gas(es) form(s) clathrate compoud(s) with quinol ?
(A) Helium (B*) Xenon (C*) Krypton (D) Neon
1 A 9 e st T/, |/ HTE @ 91 Flere Aife 99aT/99d ©
(A) Erferad (B*) 5= (C* e (D) f=3it=
Sol.  Xe and Kr being bigger in size trapped in the cavities formed by the water molecules while He and Ne

being smaller escape from the cavities.

g M iR fFeM @ AR H € M & RO I & AR §RT JHR_IH A ST 99101 &, STaid siferdd

IR eI AR # BIC BF & HRUT 18X 81 O & |
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p-Block Elements (Halogen & Noble Gases) ﬂ—
14. Consider the following reactions

=1 arfafshaett R faar ofsg —

Xe+Fo—NM 5 A

2 1

Xe+F.——B

1 :20

Xe+F,——C

1:5

Select incorrect statements :

TAd HAAT BT I DITY —

(A*) A, B and C all are non-polar and planner molecule (B*) B has no lone pair of electrons
(C) The order of Xe-F bond lengthis A>C>B (D) A, B and C are act as lewis base.
(A¥) A, B T2 C 94! 31gfdd 9 §9celd 319 21 (B*) B UdT@ Soldgi= I el &l & |

(C) Xe-F 941 oS &1 %9 A>C>BE 81 (D) A, BTN C 39 37 & O¥8 AIER el 2 |

Sol. A — XeF: B — XeFs C — XeFs
F F
F F F Q F
®>|<e0 \>|<e/ \Xe/
| \O 1 Ng o O Nr
F F
n=0 n=0 n=0
planner non-planner planner
FHAA IFHATAI FHTA
Xe-F
Bond length 2.00 A 1.89 A 1.95 A
T TR
15. Which of the following statements(s) is /are true for XeFs ?
(A*) Its partial hydrolysis gives XeOFa. (B*) Its reaction with silica gives XeOF4

(C* ltis prepared by the reaction of XeF4 and OzF2 (D*) Its reaction with XeOs gives XeOFs.
XeFs @ oIt SIFHl/®I9 S Fal 8 7

(A*) TE IMf¥H T TEeT W XeOF,; Il 2 |
(B*) g fuaferdr & w1 AfAfhar #R XeOFs <aT B |
(C*) T8 XeFs AT O2F> &1 AfAfhar gRT 91T ST 2 |
(D*) T8 XeOs & W1 AfAfhaAT B XeOFs <l 7 |
Sol. (A) XeFs + H2O —— XeOFs + 2HF (B) 2XeFs + SiO2 —— 2XeOF4 + SiF4
(C) XeF4 + O2F2 —— XeFs + O2 (D) XeOs + 2XeFs ——> 3XeOF4

PART - IV : COMPREHENSION
AT - IV : AT (COMPREHENSION)

Read the following passage carefully and answer the questions.

=1 gt 1 erYEe ufed den UeEl @ SR Qg |

Comprehension # 1
A red liquid (A) when treated with sodium carbonate gives a mixture of two salts (B) and (C) in the
solution in which (C) contains oxygen. The mixture then on acidification with sulphuric acid and
distillation produces the red liquid (A) again.
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p-Block Elements (Halogen & Noble Gases)

FTWE #1

/\g

UH A 59 (A), B o4 ASTH HEe & A1 IUART fhan Srar ® 99 98 e | 1 aqur (B) den
(C) @1 fastor qan & | Rrad (C) SifRie T@ar 8 den fR 301 @1 H.SO04 & |1 sfeliqd ao mafad
IR W G A g9 (A) U< B 2|

1. Select the correct statement for the liquid (A).
(A) It acts as an oxidising agent,
(B) It is sparingly soluble in water
(C) It converts the yellow-dye stuff fluorescein (1) into red colour compound

(D*) All of these

%d (A) & folg |81 o &1 g S -

(A) T8 T ATRABRS & A FIBR HRal 8 |

(B) I il # 31if¥r& faerg 21

(C) T8 HreT—3oT Uered FAR™M (1) BT el <1 & Afip # gRafld axar 2 |

(D*) SWRIF T

Sol.  (A)Br2+2e- — 2Br ; SRP = +1.09 V
(B) Being covalent in nature sparingly soluble in water.
(C) Fluorescein + Br. —— tetrabromo fluorescein(l) (red)
Sol.  (A)Br2+2e- — 2Br ; SRP = +1.09 V
(B) U WA Upfa &1 Afe & o f5 oo 7 o1ifde e &
(C) TR + Bra —— g1 S TR (1) (7Te)

2. Which of the following statement is false for salt (B) ?

(A) Its solution in water gives pale yellow precipitate with silver nitrate solution

(B) Its solution in water gives white precipitate with lead nitrate solution
(C) Its acidified solution (with conc. H2SOa4) liberates a coloured gas which produces orange red spots

on starch paper
(D*) None

@qur (B) & forg w1 forRad # & 191 %oH i ®© 2

(A) 5T § 3901 faeraq, Ricax Agge fae™d @ A1t godbl Wiell 3M@&Y < © |

(B) 5Tl ¥ ST fdergd, o sge Aoy & AU 9%hE 31d8y <l 2 |

(C) 39T Feligra fderad (AT H2SO4 & H12T) e 19 Sed= Xl & ol & ®h 99 W ol AR

e ST~ PRl 2 |
(D*) &g &I

Sol. (A) AgNO3 + NaBr ——> NaNOs + AgBri (pale yellow) (1 Ure)
(B) Pb(NO3)2 + NaBr — PbBr2 4 (white) (%<) + NaNOs
(C) NaBr + H2SO4 —— Brz + SOz + SO42~ + 2Na* + 2H.0

3. Which of the following statement is correct ?
(A) Liquid (A) undergoes disproportionation reaction in agueous solution of sodium carbonate
(B) The anion of compound (C) has sp? hybridisation and is trigonal pyramidal in shape

(C* (A) and (B) both
(D) None of these

1 § 9 BT $UF 98 B 7

(A) =a (A) Aifea® FEfHe & S ferm & fawargurhiawor sifafhar <ar 21

(B) T (C) H1 FOMIT sp® FHT I & AT 3HD! M Fapoiy fRifed 2 |

(C*) (A) 91 (B) g4I
(D) 374 ¥ ®Ig &l
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p-Block Elements (Halogen & Noble Gases)

Sol.

(A) 3Br2 + 3Na2COs ——> 5NaBr + NaBrOs+ 3CO>
(A) (B) (©)

®) 70

o)
3Br2 + 3Na2COs —— 5NaBr + NaBrOs + 3COz2

5NaBr + NaBrOsz + 3H2SO4 —— 5HBr + HBrOs + 3Na2S04
5HBr + HBrOs —— 3Br2 + 3H20

Comprehension # 2

Pseudo halides are anions having resemblance with halide ions. Group | metals can form salts with
pseudo halides. Pseudo halogens can acts as ligands and form coordinate complexes. Their hydrides
are weakly acidic and can be prepared in analogous way as halogen hydrides are prepared. Azides,

cyanides, selonocyanides are example of pseudo halides.

ITHT # 2

BGH TGS RUMEE B 8 Sl S 399 ¥ §HMdT ¥&d 2 | 998 | 91q¥ ©eH 2Mese & | oqul
9RN T | BYA sAlo [ofIvs & I8 B HRd @ AT Feddlell Gqhd 99 & | I8 TIesSIsS gad Ty
Bl B J01 $° Bl BIggsS S & FHM dR® | a9 Fhd 8 | Yolss, IRAIgs, AfomNrs-gs BgA

gdsS b SaeN © |

Cyanide, CN~is a pseudo halide. When cyanogen is heated with alkali solution, the products are :

W8S CN-BgH Tallss & | 5/ Ao &l 8R e & a1 T fhar SIran @ a1 997a1 & —

(A) HCN, H20 (B) NHs, (NH4)2COs  (C*) NaCN, NaOCN
When NaCN reacts with H2SOa, the products are :

(A*) HCN and Na2SO4 (B) HCN and NaHSO4
(C) (CN)2 and Na2S0O4.H20 (D) None of these
NaCN @1 fsam | H2SOs @ |1 BRI Sl 8 a1 99701 & —

(A*) HCN T2 Na2SO0a (B) HCN @2 NaHSO4
(C) (CN)2 @ NazS04.H20 (D) 379 & PIS &

When sodium pseudo halides are dissolved in water, it resembles with :

(D) HCOONa, NHs

Tq HIfSTH BEH 2SS Bl Sl H HIel 9l & A1 I8 [bdd A1 FAMT W 56—

(A) NaCl (B) NaBr (C*) NaF

(CN)2 when react with Na metal, the product is :
(A*) NaCN (B) Naz2C2 and N2 (C) NaNs and C black
(CN): &1 519 Na &1 & |1 foham ax_Rl Sl © d a1 911 & —

(A*) NaCN (B) NazC> @I N2 (C) NaNs T2 C =i

Comprehension # 3
The ionisation energy of dioxygen (Oz) is very close to that of Xenon. Also F and O have the highest
electronegativity and consequently can oxidise Xe among rare gases. So Xe forms a large number of
compounds with F and O. Xe and F2 are mixed and reacted at different temperatures to give XeF,
XeFs and XeFs. Xe also forms an unstable gaseous XeO4 and solid XeOs which is a very powerful
explosive at higher temperatures. Some of the rare gases form clathrates or cage compounds by being
entrapped in the cages of cystals laiitice of water, phenol of quinols. helium can form intersitital
compoudns with transition metals. bigger members of rare gases do not form such compounds

because of their large size.

(D) Nal

(D) Na(CN)z~

(D) Na(CN)z~

/\
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p-Block Elements (Halogen & Noble Gases) ~ ﬂ—

FTWT #3
STEINTIIS (O2) B A Foll a7 5[ & FAM 8Ril g | F 3 O Izaad fAgasroran W1 g & aef
aRUITERRY g 1 A A Xe Bl il HR AP © | gAY Xe TAT F2 1 e Sirar & aen =
ToE R fhAT R XeFz, XeFs T1 XeFe 911 & | Xe 3Rl T XeO4 @ 319 XeOs W g1 & Sl
ITEAIHM TR 3 wfadernel] fawpicd 8 g1 B gov M Id, &g 9 A & fhed Sae
R # B B ¥ froere a1 ARgw e gl ) aformw, dwaor aigelil & A R
A a1 FHA B | Go I B IS SN 39 THR S ARG e 99 & Fid §IPbT AMHR a9 Bl T |

8. Xenon forms the larges number of compounds only with oxygen and fluorine because :
(i) oxygen and fluorine have very high electronegativity.
(ii) ionisation energy of Xe is the largest among rare gases.
(iii) ionisation energy of Xe is low compared to those of other rare gases.
(iv) low dissociation energy of fluorine molecule compared to those of Cl2 and Brz

R Sae ifaiioF g TlRa & |1 s dwn # Affies a9 8 Fifd
OEIESISRERSINERSINESE A C B GE AR

(ii) Xe @ T SHolf gl M I4AT H Af¥HIH R B |

(iii) Xe @Y IMIT Sl T gAH I B AT H HH B B |

(iv) IR o19] 1 fadIes S Clo @ Brz @ goil 9 &9 8Kl 2 |

(A) (@), (i), i) (B) (), (iii), (iv) (C) (i), (iv) (D) (), (iv)
9. XeFs cannot be prepared by the method :
XeFe @1 fhst fafyy gR1 =& g9 o1 Aoar & —
(A) Xe + 3F, —222332K _, XeFg (B) XeF2 + 2F2 —2%2K , XeFs
50 atm
(C) XeFs + F, — 22K 5 XeFe (D*) XeOs + 6HF —22K_, XeFg + 3H,0
A
10. He and Ne do not form any clathrates because :

(A) He and Ne are very large in size.

(B) being neutral they cannot form any polar bonds with the host molecules.

(C* being too small, they cannot be entrapped in the cages of water, phenol or quinol.
(D) clathrated with He and Ne are highly explosive.

He @ Ne @13 fdhoere T8 9910 & Hifd —

(A) He @ Ne 98 &< 3MHR & BIJ 2 |

(B) ST S Y@ & fog I8 310 (host) JUIeN & H1T i g 9% &l 941d 2 |
(C) 9gd ®BIC 81 & BRYI A il H oI, fhefel a1 gt & [ U el R Fahd o |
(D) He @ Ne @& BoleRe Sod favhicd BId |

Comprehension # 4

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 Oxy acid, column-2 represents
Oxidation State of Cl while column-3 represents facts.

Column-1 Column-2 Column-3

(Oxy acid) (Oxidation State of Cl)
() | HCIOz2 | (P) +1 (i) | Chlorine has highest electron affinity
(1) | HCIOs Q +3 (i) | Fluorine never exhibit oxidation state > 0
(1) | HCIO4 | (R) +5 (iii) | Hlis strong hydra acid

. The decreasing order of thermal stability is

(IV) | HCIO | (S) +7 V) | \E<BIE> CIF
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p-Block Elements (Halogen & Noble Gases)

ITHT # 4
=1 9rofl & 91 oo J & =i gEEel & MgR W Q.11, Q.12 1 Q.13 & ITN! JIfer?

=1 arefl # 9 afe A W 8 FH 9 Bied-1 Sifaierd, fed-2 Cl @ ifaRiIdHRo] g el
Blc-3 Tl B URid wvar B |
PicH-1 PicTH-2 o
(@fediar) | (Cl & sifexfidror srawen) Pler-3
() | HClO2 | (P) +1 () | TR STaH SATEH dYar T R |
W | Hoos | @ 3 (i) HARM HH W > 0 SRR IEwRN AR
ENIRIE
iy | HCIos | (R) +5 (i) | HI vaet sTesT ot 21
| ardr e &1 Tear g A B |
(V) | Hclo | (s) +7 ™) | s G g
11._  Which of the following set of combination is correct?
/=1 3 9 SO &1 BN 9gad 98 57
(A) 1=(s)-(i) (B*) (IN—R—(ii) (C) (1)—Q—(iii) (D) (IV)-R—(iv)
12._  Which of the following set of combination is incorrect?
/=1 3§ 9 FOIoF &1 Dl gy Told 27
(A) (1)-Q—(iv) (B) (IN—Riii) (C*) (1n)—P—(ii) (D) (IV)—P—(i)
13._  Which of the following set of combination is correct?
=1 3 9 GO &1 BN 9wd 98 5 ?
(A) (IV)-S—(i) (B*) (11)—S—(iii) (C) (IN)-Q—(ii) (D) (D—Q—(iv)

Comprehension #5
Answer Q.14, Q.15 and Q.16 by appropriately matching the information given in the three columns of
the following table.

Observe the three columns in which column-1 represents Compounds, column-2 represents
Hybridisation while column-3 represents facts.

Column-1 Column-2 Column-3
(Compounds) (Hybridisation)
m XeF4 (P) | Spid® (i) | Neon is used in fluorescent bulbs.
(D) XeF2 (Q) | Spid? (i) | Helium do not form clatharate compounds
(mny | XeFs (R) | Spd (iii) | XeOF4 has square pyramidal structure
(IV) | XeOs (S) Sp? (iv) | Reacts with H2 produces Xe & HF.

ITWT #5

=1 IRoll & 91 dfe |7 < T gEmel & R W Q.14, Q.15 d1 Q.16 & I JIfer?

=1 Iroft § 9 @fem Y W™ 8 R 9 ofaq-1 Af$, $ia-2 GHI0T 91 HierH-3 gl Bl
yeRid &=ar g |
Pied-1 Ped-2 Pfed-3
CURED) GEZW))
(1 XeF (P) | Sp’c® () | FRiFE ufdfe< 9e9 # ugad e & |
(1) | XeF2 (Q) | Spid? (i) | Sferw Foiere Afs T8 g B |
(1) | XeFs (R) | Sp%d (i) | XeOF43¥ fRIFAE™ W==1 @@ © |
(IV) | XeOs (S) |sp? (iv) | He @ w11 fhan @b Xe d1 HF 97T 2 |
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p-Block Elements (Halogen & Noble Gases) ﬂ_

14._  Which of the following set of combination is correct?

/1 3 9 GO &1 BN 9gad Al 57

(A) (—(S)-(iv) (B*) (IN—(R)—(iii) (C) (1)—-(Q)—(i) (D) (IV)-(P)-())
15._  Which of the following set of combination is incorrect?

/=1 3 9 GO &1 B 99 Ted 87

(A) (V)= (S)-() (B) (—(P)—(ii) (C) (IN=(R)—(iii) (D) (N=(S)—(v)
16._  Which of the following set of combination is correct?

/=1 3§ 9 SO &1 BN g |8 57

(A) (IN—(Q)—(ii) (B) (Im—(R)—(iii) (C) (IV)~S)ii) (B) ()-(P)=(i)

~\
-
J

* Marked Questions may have more than one correct option.

* fafted ve o 9 e OE) e a1 yea -

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)
AT - | : JEE (ADVANCED) / IIT-JEE (fU®el auf) & uss
Section (A) : Group 17"
gus (A) : I8 17
1. Give an example of oxidation of one halide by another halogen. Explain the feasibility of reaction.
[JEE 2000 (M), 2/100]

TP BellgS Bl 3 2olioid gRI ITRITHRIT BT Uh ISTex0T ST | IfAfhar &1 waadn: &1 AR™T BT |
[JEE 2000 (M), 2/100]

Sol.  2KI(ag.) + Clz—— 2KCl(aq.) + I
In the reaction Clz> oxidises iodide ion (-1 oxidation state) to 1> (O oxidation state). Cl. has higher
oxidation potential than I> and thus oxidises iodide to iodine getting itself reduced to chloride ion.
Similarly,
2= (ag.)—— l2 (s) + 2e™.
Cl2 (g) + 26— 2CI- (aq).

21~ (aq) + Cl2 (g) — l2 (s) + 2CI~ (aq).

Bal. 2KI(aq.) + Cl2—— 2KCl(aq.) + I2
AfAfFaT 3§ Cl, STATSITS 3T (—1 SMAATHRUT AaRAT ) Bl 12 (0 ATGADHROT M) H MaAIHd Il © | Clz
BT ATRNBRUT a9 [, § I=d BT 2 AT SHIeR IATSISS ARG 8l TS ST © TAT FAIRA
M ¥4 IIAfd BT ® | ST a’E
2l (aq.)— l2 (s) + 2e~
Cl2 (g) + 26— 2CI (aq)

2l- (aq) + Cl2 (g) — 12 (s) + 2CI- (aq)

3. The reaction, 3CIO~ (aq) — ClOs™ (aq) + 2CI~ (aq) is an example of : [JEE 2001 (S), 3/35]
(A) oxidation reaction (B) reduction reaction
(C*) disproportionation reaction (D) decomposition reaction
Jfafesar 3CI0- (ag) — ClOs™ (aqg) + 2CI- (aq) fha®! ISR & - [JEE 2001 (S), 3/35]
INEIESIESUBSIEIERI| (B) 3rq=ra= ffhar
(C*) fayATuTiIRoT rfafehan (D) faars srfwforan
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p-Block Elements (Halogen & Noble Gases) ﬂ_

Sol.

Sol.

It is a type of disproportionation reaction because an ion is oxidised as well as reduced in the reaction.

3¢10" - ClO; + 2CI (aq)
Y8 TP ATHIURIGRYT AMWHIT BT ISTER0T 8 Hifd T A 39 AJWfhar # ifaiigd & |1l A1

+ +5
Afdd B g | 3¢10" ClO; + 2CI- (aq)

A gas ‘X' is passed through water to form a saturated solution. The aqueous solution on treatment with
silver nitrate gives a white precipitate. The saturated aqueous solution also dissolves magnesium
ribbon with evolution of a colourless gas ‘Y’. Identify X’ and ‘Y’. [JEE 2002 (S), 3/90]
TH I X Od A galed e} 9qW [dodd g9 B | eaR Asie & W Sei e @1 SueiRd
P W UH TId AFEY IdT B | g e fIeras HIR™E Wi (ribbon) &1 e wR e TREM N
Y &1 R FRar 21 X Y Bl ugAty | [JEE 2002 (S), 3/90]
(A)X=CO2,Y=Cl2 (B)X=Clz, Y=CO2 (C*)X=Cl2,Y=H2 (D) X=Hz2,Y=Cl2

Cl2 (X) + H.O —— HCI + HOCI ;

HCI + AgNOs — AgCl { (white) 23T + HNO3 ;

2HCI + Mg —— MgCl2 + H2 (y)

Section (B) : Group 18"
gus (B) : 998 18

Sol.

Paragraph for Question Nos. 5to 7
The noble gases have closed-shell electronic configuration and are monoatomic gases under normal
conditions. The low boiling points of the lighter noble gases are due to weak dispersion forces between
the atoms and the absence of other interatomic interactions.

The direct reaction of xenon with fluorine leads to a series of compounds with oxidation numbers +2, +4
and +6. XeFs reacts violently with water to give XeOs. The compounds of xenon exhibit rich
stereochemistry and their geometries can be deduced considering the total number of electron pairs in

the valence shell.

e 59 73 foq argms
I THl BT SelagID A=< ST WRT BT & T AT AR § I8 I YHURAINvGH Bl 3 | §od!
IS Tl & FaATID WARN & 919 gdol IREUTT U9 3= JARTRAS fhaell & rgulRafd & R
FH B T |
SIHE (xenon) @1 TR (fluorine) @& <1 el iAfhar (direct reaction) # faf= diffe R
SMRAIPRIT (b +2, +4 3R +6 8, 990 & | XeFs STl & A1 <igar A AfhAT HRd XeOs I & | A
% Aiffe Hfew e ueRid a=d € IR SH Safafadl &1 Saerea diy § Red wol soiag« g™
P IMYR R R0 (deductions) fHam ST Hahar 2 |

Argon is used in arc welding because of its : [JEE 2007 (P-I), 4 /81]
(A*) low reactivity with metal (B) ability to lower the melting point of metal
(C) flammability (D) high calorific value

M I &1 M (arc) dfesT (welding) # T fHar SiaT 8 @1ifeds - [JEE 2007 (P-), 4 /81]
(A*) eTgall & A1 s fhameiierdn (reactivity) = B |

(B) 39 UTg3 & TAHId B HH I DI &AAT B |

(C) I8 Saot-ieie 2 |

(D) 39&T SHMH (calorific value) 3= § |

Argon is used to provide an inert atmosphere in arc welding without interaction with metal.

AT BT ITAM, 3D dfeeT H JAfhy IR UM B & g fHa1 Sian 2 | I8 o1 & ey Ia: o
T8 BT B |

/\
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p-Block Elements (Halogen & Noble Gases) ﬂ_

6. The structure of XeOs is : [JEE 2007 (P-1), 4 /81]
(A) linear (B) planar (C*) pyramidal (D) T-shaped
XeOs & FREAT & [JEE 2007 (P-1), 4 /81]
(A) XEH (linear) (B) S9aei™ (planar)
(C*) i« (pyramidal) (D) T-atrafar (T-shaped)
Sol.  The number of electron pairs around Xe are four. There are three bond pairs (with double bonds) and

one is lone pair. So according to VSEPR theory, to minimise the repulsions between them, XeOs
acquire pyrz_i_midal shape.

Xe s L S
/)N SP hybridisation  sp? hybridisation
Op O

pyramidal.

T  Xed IR IR TAGEH I P G 4| T W 399 I (fFdy @& W) 91 UH UHIH goldg= g
21 39 USR VSEPR g1 & AR, UI®HNUT &I FAdH 7 & oy, XeOs fiRifisd amafa @@ 2 |

Xe 3 . g . .
71N\ P hybridisation Sp® BRI
Op O

frifred
7. XeF4 and XeFs are expected to be : [JEE 2007 (P-I), 4 /81]
(A*) oxidizing (B) reducing (C) unreactive (D) strongly basic
fr=ferRad fadmedi § XeFs 92 XeFe @ fvd @RE &1 JaeR o1uféid € 7 [JEE 2007 (P-1), 4 /81]
(A%) IUAIH / JATRITBRS (oxidizing) (B) 3U=mad (reducing)
(C) afspamefiel / <ifsha (unreactive) (D) ugal &R (strongly basic)
Sol. XeFs & XeFs both are strong oxidising agents. These can oxidise Hz to H*, CI~to Clz, I to 12 and Ce(lll)
to Ce(IV).

XeFs + 47 —— 212 + 4F + Xe.
®A.  XeFs T XeFs &F1 Udd MRANBRS AfAHHS & | I8 Ho BT H* H, C- BT Clo #, - BT 2 7 G2 Ce(lll) &
Ce(IV) ¥ 3ffafigd &= Fad 2 |
XeFs + 417 —— 2l + 4F + Xe.

8. All the compounds listed in Column | react with water. Match the result of the respective reactions with
the appropriate options listed in Column II. [JEE 2010, (P-II) 8/79]
Column | Column II
(A) (CHs)2SiCl2 (p) Hydrogen halide formation
(B) XeF4 (q) Redox reaction
(C) Cl2 (r) Reacts with glass
(D) VCls (s) Polymerization

(t) Oz formation

Dfem | 9 Gaa a9l Affe T & A1 ha1 a=d 2 | S0 Affhaei & aRem &1 dfed 11 9 gfd

Sfed fAwedl & | e | [JEE 2010, (P-II) 8/79]
e | e I
(A) (CHs)2SiCl2 (p) TTERIOH Tergs &1 Ao
(B) XeF4 (q) ¥Staw rfafmar
(C) Cl2 (n) @A & | fea
(D) VCls (s) IgTdIdRYT (Polymerization)
(t) Oz @1 A

Ans. (A-p,s);(B-p,q,r1);(C-p,q);(D-p)
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p-Block Elements (Halogen & Noble Gases)
Sol.  (A) (CHs)zSiCl2 + H2O ——> (CHa)2 Si(OH)2 + HCI

R
—0—Si—0,—Si—0—Si—0— (polymer) (dgcT®)

| I |

CH, CH, CH,

(B) 3XeF4 + 6H20 — XeOs + 2Xe + goz + 12HF

(C) Clz + HLO—— HCI + HOCI

(D) VCls + H2 O —— VOClIz + 2HCI (First step of hydrolysis) (ST3TUTcH &1 UH UQ)

VCls + 2H,0 —— VOCl+ 4HCl  (Complete hydrolysis) (qof STeisraee)
Paragraph for Questions 9 to 10

The reactions of Cl2 gas with cold-dilute and hot-concentrated NaOH in water give sodium salts to two
(different) oxoacids of chlorine, P and Q, respectively. The Clz gas reacts with SO2 gas, in presence of
charcoal, to give a product R. R reacts with white phosphours to give a compound S. On hydrolysis, S

gives an oxoacid of phosphours T.

Ue 979 10 D fordl arg=®s

Cl, 19 T iR 9= NaOH & ol faded gR1 He: Ss 3R W 3faRen # afifan &= a1 ()
FARE & AFdI—sTd & AINSTA @avl, P 3R Q I & | Clo(g) IRDIA &I IJuRfd § SO, (g) | srfwfewan
PR SUE R AT 81 R IHE BRBRA gRT MAfhar &= Afiie S<ar 81 S 31 Sioi—3rveed fhar BRpR«

BT Th AT T <l 2 |

9. P and Q, respectively, are the sodium salts of : [JEE(Advanced) 2013, 3/120]
(A*) hypochlorus and chloric acids (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids
P 3R Q H¥RI: $9& WISIH &aul B : [JEE(Advanced) 2013, 3/120]
(A) BTNFARY R FATRD 37T (B) BUIFEIRY 3R FARY 3T
(C) TAIR® AR WRFATRD 7 (D) FTAIRD AR TRUIFARE A7

10. R, S and T, respectively, are : [JEE(Advanced) 2013, 3/120]
(A*) SO2Cl32, PCls and H3PO4 (B) SO2Cl2, PCl3 and H3PO3
(C) SOCIz, PCls and H3PO:> (D) SOCIz, PCls and HzPO4
R, S3IR T %A & : [JEE(Advanced) 2013, 3/120]
(A) SO2Cl, PCls 3R H3PO4 (B) SO2Cl2, PCl3 3R H3POs
(C) SOCI3, PCl3 3R H3PO2 (D) SOCI3, PCls 3R H3PO4

Sol. (9&10)

Cl2 + cold dil. NaOH —— NaOCI + NacCl

Cl2 + hot conc. NaOH—— NaClOz + NaCl
NaOCl is salt of hypochlorous acid = P.
NaOClsz is salt of chloric acid = Q.

Clz + SO, —&2_, 50,Cl; (R) (NCERT, Pg. No. - 188)
SO2Clz2 + P4 —— PCls (S) + SO2 (NCERT, Pg. No.- 177)

PCls + H2O —— H3PO4 (T) + HCI

Sol.  Clz + gvsT a9 NaOH—— NaOCI + NaCl
Clz + ™ A% NaOH —— NaClOs + NaCl
NaOCI| EEUaeRY 3Fd &I oq0] & = P,
NaOCl; FeiR® 3 &1 @avl & = Q.

Clo + SO, — XA _, 50,¢1, (R) (NCERT, Pg. No. - 188)
S0:Clz + Ps—> PCls (S) + SO» (NCERT, Pg. No.- 177)

PCls + H2O —— H3POa4 (T) + HCI

®
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p-Block Elements (Halogen & Noble Gases) ﬂ_

11. The unbalanced chemical reactions given in List | show missing reagent or condition (?) which are
provided in List Il. Match List | with List Il and select the correct answer using the code given below the
lists : [JEE(Advanced) 2013, 3/120]

A | F faRea srgiera aifufshan 3§ omeRid srivese,/areRemt = 16 <1 18 &1 g | & g 19
gaferd SIS don Rl & 1 QU T $Ie &1 A1 - F81 SR g ¢
[JEE(Advanced) 2013, 3/120]

List I/ & | List I/ 5= 11
P. PbO; + H2S04 —2— PbSO4 + O2 + other product/3r SeTg 1. NO
Q. Naz25203 + H20 —? 5 NaHSOs+ other product/3ra IdTg 2. 12
R. N2Hs —2— N2+ other product /31 SeTS 3. Warm/ ™
?

S. XeF2 — Xe + other product/3r= IdIg 4. Clz
Codes :

P Q R S P Q R S
A 4 2 3 1 B) 3 2 1 4
© 1 4 2 3 (D) 3 4 2 1

Sol.  (P) 2PbO2 + H2S04 — %M, 5pps0, + Oy + 3H,0
(Q) NazS20z + H:0 — 2 5 NaHSOa + HCl
|
(R) N2Hs ——=—> NaHSOu + HCl

NO
(S) XeF2 ———> Xe + NOF
Hence, Answer is (D).

Id: ST (D) B |
12. Under ambient conditions, the total number of gases released as products in the final step of the
reaction scheme shown below is : [JEE(Advanced) 2014, 3/120]
Complete
H lysi
XeF, CLAEE P + other product

l OH /H,0

Q

lslow disproportionation in OH™ / H,0O

products
(A)O (B) 1 (Cx 2 (D) 3
gRRaeft ar@enm (ambient conditions) WX < SR SIMAfHAT UoTell & MR TR § ST & w9 4
I B ol §= © [JEE(Advanced) 2014, 3/120]
Ui S 3fgEes
XeF, > P + 3 S
OH /H,0
N
Q
OH /H,0 ¥ dR—¢R fIwaTguTiisor

N

(A)O B)1 (C)2 (D)3
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p-Block Elements (Halogen & Noble Gases) ﬂ_

XeO, + HF
lOH‘/ H,0
Complete 6 _
Sol.  XeFs —ygroysis > 1 XeC: (aq)
OH/H,0
8 0
XeO; + Xe(g)
XeO, + HF
lOH‘/ H,0
_Te s 46
el XeFs SEEGEECS] HXeO; (aq)
OH/H,0
8 0
XeO; + Xe (g9)
PART - Il : JEE (MAIN) ONLINE PROBLEMS (PREVIOUS YEARS)
AT - Il : JEE (MAIN) ONLINE (el auf) & yeq
1. Shapes of certain interhalogen compounds are stated below. Which one of them is not correctly stated?
[JEE(Main) 2014 Online (11-04-14), 4/120]
(1) IF7 : pentagonal bipyramid (2*) BrFs : trigonal bipyramid
(3) BrFs : planar T-shaped (4) ICls : planar dimeric
O AT sl AP & AHR < fod T & | 3799 A P AT HAF F&l 81 & 7
[JEE(Main) 2014 Online (11-04-14), 4/120]
(1) IF7 : vy fafrifae (2*) BrFs : e fafrifas
(3) BrFs : 9Adc T-3MHR &I (4) ICl; : T STSHR® (]1 2rafkerd)
2. Which of the following xenon-OXO compounds may not be obtained by hydrolysis of xenon fluorides ?
[JEE(Main) 2014 Online (12-04-14), 4/120]
SIF FARTSST @ Selld uged 9 7 SiAH—smea—3aifiel § ¥ fhde urd &1 fdar o dJodr & ?
[JEE(Main) 2014 Online (12-04-14), 4/120]
(1) XeOzF2 (2) XeOFa4 (3) XeOs (4*) XeOaq
3. The least number of oxyacids are formed by: [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) Nitrogen (2*) Fluorine (3) Chlorine (4) Sulphur
1 § 9 P @ e B TR 4 @ [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) AT (2*) TR (3) FARA (4) FFHR
Sol. Fluorine only forms HOF as it cannot show multiple oxidation states.
T,  TARM ®ad (& el HOF 97T 2 |
4, Chlorine water on standing loses its colour and forms: [JEE(Main) 2015 Online (11-04-15), 4/120]
(1) HCl only (2) HCl and HCIO? (3*) HCI and HOCI (4) HOCI and HOCI:
FARI STel IET I8 W $HDH] 7 I$ Il & AT I§ 9911 ©
[JEE(Main) 2015 Online (11-04-15), 4/120]
(1) daet HCI (2) HCI 21 HCIO2 (3*) HCI @211 HOCI (4) HOCI =11 HOCI2
Sol.  Cl2+ H20 — HCI + HOCI
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p-Block Elements (Halogen & Noble Gases) ﬂ_

5. The non-metal that does not exhibit positive oxidation state is :
[JEE(Main) 2016 Online (09-04-16), 4/120]
(2*) Fluorine (2) Oxygen (3) Chlorine (4) lodine
I8 AU Sl gD JATRIBRUT JGeAT el q2idl, 8 ;. [JEE(Main) 2016 Online (09-04-16), 4/120]
(1%) FFRI= (2) SiedToT (3) TR (4) SRAEH
Sol. Fluorine is the most electronegative element in periodic table hence it shows —1 oxidation state in all its
compounds.

FARA o fgarelia a@ § o I8 ot Al 3§ —1 sffaxiieor srawen swiiar 2 |

6. The following statements concern elements in the periodic table. Which of the following is true?
[JEE(Main) 2017 Online (10-04-16), 4/120]

(1) The Group 13 elements are all metals.
(2) All the elements in Group 17 are gases.
(3*) Elements of Group 16 have lower ionization enthalpy values compared to those of Group 15 in the
corresponding periods.
(4) For Group 15 elements, the stability of +5 oxidation state increases down the group.
o1 B arad arferdr # SuRerd Il & 9=Rd &1 9 § & P a ' ?
[JEE(Main) 2017 Online (10-04-16), 4/120]
(1) gu 13 % ¥ dw a1g 2 |
(2)gu 17 % ¥ a9 3 € |
(3%) JU 15 Tl o goIdl H GG Mad & JU 16 P dA<dl § AT T BT A HH & ¢ |
(4)gu 15 Tl & forg, gu § M oM W +5 AR raven &1 i@ gedr 2|

7. XeFs on partial hydrolysis with water produces a compound 'X'. The same compound 'X' is formed
when XeFs reacts with silica. The compound X' is : [JEE(Main) 2017 Online (09-04-17), 4/120]
XeFs, STd & W11 QMifRTd Fol—suees &= W, Tdh e X <1 g | I8 e 'X' d9 9971 B 519 XeFe
faferer & < ifAfhar axar 81 3ife X' 8 - [JEE(Main) 2017 Online (09-04-17), 4/120]
(1) XeO3 (2) XeF4 (3) XeF2 (4*) XeOF4

Sol. XeFs + HoP —— XeOF4 + 2HF
2XeFs + SiO2 ——> 2XeOF4 + SiF4

8. Xenon hexafluoride on partial hydrolysis produces compounds 'X' and 'Y'. Compounds 'X' and 'Y" and
the oxidation state of Xe are respectively : [JEE(Main) 2018 Online (15-04-18), 4/120]
S TRITYARTSS RIS el 3fgees W ARG X den 'Y STF &Rl & | Affie X d21 'Y’ vd 379 Xe
Bl SATRIBRYT JARAR FHHI: & — [JEE(Main) 2018 Online (15-04-18), 4/120]
(1) XeOF4 (+6) and T2 XeOs (+6) (2) XeOz2 (+4) and T XeOs (+6)
(3*) XeOF4 (+6) and T XeOzF2 (+6) (4) XeO2F2 (+6) and T XeO2 (+4)
. +6
Partlal_ XeOF,
hydrolysis
Sol. XeFG + Hzo — - +6
Partlal. XeO,F,
hydrolysis
. +6
_SRE_ eOF,
STASTIEe
XeF6 + Hzo_ ) +6
ﬂ) XeO,F,
STASTIEE
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p-Block Elements (Halogen & Noble Gases) ﬂ_

9.

Sol.

10.

Sol.

Among the following reactions of hydrogen with halogens, the one that requires a catalyst is:
[JEE(Main) 2019 Online (10-01-19), 4/120]

A @ 91 glssioH @ fAefoRad sfdfharet § 9 s te 9IRS &1 azgsal gkl 2, 98 2
[JEE(Main) 2019 Online (10-01-19), 4/120]

(1) H2 + F2 —» 2HF (2) H2 + Cl2 — 2HCI (3*) Hz + 12 — 2HI (4) Hz2 + Br2 — 2HBr

I2 is least reactive halogen. So its reaction with Hz requires catalyst.

l2 BTSSRI § P fharsfial 8o & 31 He @ A1 swa Jifafshar & ol SOR® &1 anaggsdhar aidl 8 |

Chlorine on reaction with hot and concentrated sodium hydroxide gives:

[JEE(Main) 2019 Online (12-01-19), 4/120]
(1) ClOs~ and CIOz~ (2) Cl-and CIO- (3%) CI- and CIOs~ (4) CI- and CIO2~
T qAT I AISIH ESSIAASS B FANIA dI SffAfhar i ® -

[JEE(Main) 2019 Online (12-01-19), 4/120]
(1) ClOs™ @2t ClO2~ (2) Cl-ger CIO- (3*) CI~ a1 ClOs~ (4) CI-qerm ClO2~
NaOH + Cl2. —— NaCl + NaClOs
Hot & conc. T T AT

/\
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