Chapter 7- P block elements

LEVEL-1 QUESTIONS

1 NH3 has higher boiling point than phosphine. Why?
Ans—Ammoniaisa polar moleculeit form in-ter molecular hydrogen bonding.

2. Why BiH3 thestrongest reducing agent amongst all the hydrides of group 15 elements
?
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Ans- LessB.E or longer bond length.

3. Why H2Sisacidic and H2Sisneutral ?

Ans-The S--H bond is weaker than O---H bond because the size of S atomis bigger than
that of O

atom . Hence H2S can dissociate to give H* lonsin aqueous solution .

4, Name two poisonous gases which can be prepared from chlorine gas ?
Ans- Phosgene (COCI?) , tear gas (CCIsNO2)

5. Name the halogen which does not exhibit positive oxidation state.
Ans- Flourine being the most electronegative element does not show positive oxidation state.

6. lodineforms|s but F2 doesnot form F3 ions.why?
Ans- Due to the presence of vacant D-orbitals, |2 accepts electrons from I-ions to form Is-
ions, but because of d-orbitals F2 does not accept electronsfrom F-ionsto form Fsions.

7. Draw the structure of peroxosulphuric acid .
Ans-
I ﬁ‘
HO—%—0—0—%—OH
O O

8. Phosphorous forms PCls but nitrogen cannot form NCls. Why?
Ans- Dueto the availability of vacant d-orbital in p.

9. Givereasonsfor the following:
(i) Conc.HNOs turnsyellow on exposureto sunlight.
(if) PCls behaves as an ionic speciesin solid state.
Ans- (i)Conc HNOs decompose to NO2 which isbrown in colour & NO2 dissolvesin HNOs to
it yellow.
(i)t existsas [PCl4]*[PCle]" in solid state.

10. How is ozone estimated quantitatively?
Ans- When ozonereactswith an excess of potassium iodide solution
Buffered with a borate buffer (Ph9.2), lodide is liberated which can be titrated against a
standard solution of sodium thiosulphate . Thisisa quantitative method for estimating Osgas.

11. Areall thefive bondsin PCls molecule equivalent? Justify your answer.
Ans- PCI5 has a trigonal bipyramidal structure and the three equatorial P-Cl bonds are equivalent,
while the two axial bonds are different and longer than equatorial bonds.

12. NO2 is coloured and readily dimerisesWhy ?
Ans- NO2 contains odd number of valence electrons.It behaves as a typica odd molecules On
dimerization; it is converted to stable N204 molecule with even number of electrons.

13. Account for thefollowing.
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(i)SFs islessreactive than.
(i) Of the noble gases only xenon chemical compounds.
Ans- (i)In SFe there is less repulsion between F atoms than In SF4.
(ii)Xe has low ionisation enthalpy & high polarising power due to larger atomic size.

14. With what neutral moleculeis CIO- I soelectronic? I sthat molecule a L ewis base?
CIF .Yes, it is Lewis base due to presence of lone pair of electron.

15.(i) why isHe used in diving appar atus?
(i)Noble gases have very low boiling pointsWhy?
(ii)Why is1Cl moereactive than 12?

Ans- (i)It is not soluble in blood even under high pressure.
(i)Being monoatomic they have weak dispersion forces.
(iii)1-Cl bond is weaker than |-l bond

16. Account for the following.
(i)Noble gas form compounds with F2& O2only.
(i)Sulphur shows paramagnetic behavior.
(il)HF ismuch lessvolatile than HCI.
(iv)White phosphorousis kept under water.
(VJAmmoniaisa stronger base than phosphine.
Ans- (i)F2& O> are best oxidizing agents.
(i1)In vapour state sulphur partly exists as S; molecule which has two unpaired electronsin the
antibonding pi *orbitals like O2 and, hence, exhibit paramagnetism.
(i11)HF is associated with intermolecular H bonding.
(iv) Ignition temperature of white phosphorousis very low (303 K). Therefore on explosure to
ar, it
spontaneously catches fire forming P4O10. Therefore to protect it from air, it is kept under water.
(v)Dueto the smaller size of N, lone pair of electronsisreadily available.

16. Arrangethefollowing in the increasing order of the property mentioned.
(i)HOCI, HCIO2, HCIO3, HCIO4 (Acidic strength)
(i1)As203, ClO2, GeOs, Ga203 (Acidity)

(iii)NHs, PH3s, AsH3s, SbH3 (HEH bond angle)
(iv)HF, HCI, HBr, HI (Acidic strength)
(VMF, MCI, MBr, MI (ionic character)

Ans- (i)Acidic strength: HOCI<HCIO2<HCIO3<HCIO4

(iNAcidity: GapO3<Ge02<As0:<CIO;
(ili)Bond angle: SbH3<AsH3<PH3<NH3
(iv)Acidic strength: HF<HCI<HBr<HI

(V)lonic character: MI<MBr<MCI<MF

LEVEL-2 QUESTIONS
1 Draw the structure of following compounds-
a) N20, NO, N203 NO2 and N205.
b) Oxoacides of Phosphorous, Sulphur and chlorine
¢) Compoundsof Xenon
Ans- a)
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orfed octahedral  {d) Square pyramidal  (e) Pyramidal

() Linear (b) Square planar

2. What happens when white P is heated with conc.NaOH solution in an atmosphere of CO2?
Give equation.
Ans- Phosphorus gaswill beformed. P4+3NaOH+3H20->PH3s+3NaH2PO2

3. Give example of a molecule having geometry T- shaped.
Ans- Br Cls (Ip=2 and bp=3)

4. Write the balanced chemical equation for the reaction of Cl2 with hot and concentrated
NaOH .Isthisreaction a dispropotionation reaction? Justify:
3Cl2+6NaOH->5NaCl+NaClO3+3H20

5. Why isHF acid stored in wax coated glass bottles?

Ans- Thisis because HF does not attack wax but reacts with glass.It dissolves SIO2 present in
glass forming hydrofluorosilicic acid.

SiO2+6HF2>H2SiFs+2H20

6. What islaughing gas? Why isit so called? How isit prepared?
Ans- Nitrous oxide (N20) is called laughing gas, because when inhaled it produced hysterical
laughter. It is prepared by gently heating ammonium nitrate.

NH4NO32>N20+2H20
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LEVEL-3 QUESTIONS
1 A translucent white waxy solid (A) on heating in inert atmosphereis converted toits
allotropic form (B). Allotrope (A) on reaction with very dilute aqueous KOH liberatesa
highly poisonous gas (C) having rotten fish smell. With excess of chlorineit forms (D) which
hydrolysesto compound (E). | dentify compounds (A) to (E).
Ans. A=White phosphorus B= Red phosphorous C= Phosphine
D= Phophoruspentachloride E= Phosphoric acid.

2. When conc. H2S04 was added into an unknown salt present in a test tube, a brown gas
(A) was evolved. Thisgasintensified when copper turningswere also added into thistest tube.
On cooling, the gas (A) changed into colorless gas (B).

a. | dentify the gases A and B.

b. Write the equationsfor the reactionsinvolved

Ans-a) MNOs + H2SO4 ———»MHSO4+ HNOs3

4HNO3 —ANOz* 2H20 + O2

Cu +4HNOs —CutN)2 + 2H20+ 2NO2

2NO2 NoGe—=

3. A colorlessinorganic salt A decomposes at about 250 C to give only two produces B
and C leaving noresidue. The oxide C isaliquid at room temperature and is neutral to litmus
paper while B is neutral oxide. White phosphorus burnsin excess of B to produce Strong
dehydrating agent. Give balanced equationsfor above processes.
Ans. A= NH4NOs3
B=N20
C=H20
Reactionsinvolved:
NH4NO3 — N20 + 2H20
10N20 + P&——» 10 N2 + P4O10

4. On heating lead (II) nitrate gives a brown gas “A”. The gas “A” on cooling changes to
colorless solid “B”. Solid “B” on heating with NO changes to a blue Solid “C”. Identify “A”,
“B” and “C”.
Ans: 2Pb (NO3z)2— 2PbO +NO2+0:2

2NO2—> N204 (on cooling)

2NO + N204 —» 2N20s

A=NO2B=N204 and C=2N203

5.An amorphous solid “A” burns in air to form a gas “B” which turnslimewater milky. The
gasisalso produced as a by-product during roasting of sulhpide ore. This gas decolorizes
acidified aqueous KM nOa solution and reduces Fe? and Fe®. Identify the solid “A” and the gas
“B”.
Ans. A=Ss B=SO2

Sg + 80— 8 S0O2
2ZnS+ 302 — 2Zn0 + 2802

6.Why does PCl3 fumein moisture ?
Ans- In the presence of (H20) , PCls undergoes hydrolysis giving fumes of HCI
ie, PClz + 3H20-> H3POz+ 3HCI
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7.What Happenswhen H3POsis Heated ?
Ans- It disproportionate to give orthophosphoric acid and Phosphine.
4H3PO3 2> 3H3PO4+ PH3

8. When Conc. H2S0O4 was added to an unknown salt present in a test tube, a brown gas (A)
was evolved. This gasintensified when copper turnings were added in to test tube. On cooling
gas (A) changed in to a colourless gas (B).
(a)ldentify the gases ‘A’ and ‘B’
(b)Writethe equationsfor thereactionsinvolved
Ans- The gas ‘A’ is NO2 whereas ‘B’ is N20a.
XNO3 + H2S042>XHSO4 + HNOs3
Salt (conc.)
Cu + 4HNOs3 (Conc.) > Cu (NO3)2 + 2NO2 + 2H20
Blue Brown (A)
2NO2 (on cooling) 2 N204
Colourless(B)

9. Complete the following equations.
(i)XeF4+H20~>
(il)CasP2+H20->
(iii)AgCl +NH3 (aq)>
Ans- (i) 6XeF4+12H20>4Xet+2XeO3+24HF+302
(i1)CazP2+6H20->3Ca (OH) 2+2PHs3
(1i1)AgCl( +2NH3 (aq)=>[Ag(NH3)2] Cl (ag)

10. (i)How is XeOF4 prepared ?Draw its structure.

(ilWhen HCI reacts with finely powdered iron, it forms ferrous chloride and not ferric
chloride
Why?
Ans- (i)Partial hydrolysis of XeOF4

XeFet+H20> XeOFs+2HF

Structure-square pyramidal. See Fig7.9

(i1) Itsreaction with iron produces h2

Fet+t2HCl>FeCl2+H:2

Liberation of hydrogen preventstheformation of ferric chloride.
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