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Chapter#4
Group VA and Group VIA Elements

1. Name the members of VA group.

Ans: Nitrogen (N), Phosphorus (P), Arsenic (As), Antimony (Sb), Bismuth (B1)

2. Why phosphorus can make three and five covalent bonds?
Ans: In phosphorus one of the 3s electrons can be promoted to a vacant 3d orbital giving 5
unpaired electrons in the valence shell. Phosphorus can thus make three or five covalent bonds.
Indeed three and five are the common valencies of the group VA elements.

3. Why the elements of VIA other than oxygen show more than two oxidation states?

Ans: Except oxygen the other members of the group show a ¢ &\&ﬁ}mcy of +2 ,+4, and +6, for
( 0 i
example, SCl,, SCls, SCls. +2 oxidation state is shoml:@{ue to 2 unpaired electrons 1n the p-
@\) 2
orbitals. +4 oxidation state 1s shown when 1@1@1:9011 from p-orbital 1s promoted to the next

>\>
vacant d-orbital, while + 6 oxidation stat %”ﬁown when another electron from s-orbital 1s also
</

promoted to the next vacant d- o% \}

\\v

4. Name the oxides of nitrogen.

Ans: Nitrogen forms several oxides with oxygen. Common oxides of nitrogen are N>O, NO and

NO:. It also forms N2O3 and N>Os.
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5. How dinitrogen oxide is prepared? OR Give any two methods of preparation of N:O.
Ans: 1.Dinitrogen oxide can be prepared by the action of dil, HNOs3, on metallic zinc.
47n (s) + I0HNOz (dil.) —»  4Zn(NO3)2 (aq) + N2O (g) + SH20 (1)
2. It 1s usually prepared by heating ammonium nitrate to about 200°C.
NH4NOs3 (s) —» N20 (g) + 2H20 (1)
6. How sulphur and phosphorus are burnt using dinitrogen oxide?
Ans: It 1s not combustible but resembles oxygen in rekindling a glowing splinter. Similarly, it
supports combustion if burning substances, such assulphur, phosphorus, etc. are taken in the
cylinder containing this gas.
S(9)+2N:0 () —> 50 (2) +2Na ()
Ps(s) + 1ION2O(g) —» /}E49{Q JOMN
7. How is dinitrogen oxide reduced? N >
Ans: When N>O 1s passed over red hot (\:o\pp\éi'j,ﬂ"i’txis reduced to nitrogen.
Cu (s) +N2(g) — CuO (s) + N2 (g)
8. How is nitrogen oxidep);ééared ? OR Give any two methods of preparation of NO.
Ans: 1. Nitrogen oxide can be prepared by the action of dil HNOs3 on copper.
3Cu (s) + 8HNOs3 (dil.) —»  3Cu (NOs3)2 (aq) + 2NO (g) + 4H,0 (1)

2. It can also be prepared by passing air through an electric arc.

N2 (g) + 02 (g) —>2NO (g)
9. How nitrogen oxide reacts with oxygen?

Ans: With oxygen, it forms reddish brown nitrogen dioxide.

2NO (g) + O2(g) —» 2NO2(g)
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10. How nitrogen oxide decomposes?

Ans: It decomposes 1into N> and O> at about 1000°C and supports combustion.
2NO (g)— N2 (g) + 0:2(g)
11. How nitrogen oxide reacts with chlorine?
Ans: It forms nitrosyl chloride and nitrosyl bromide with chlorine and bromine, respectively 1n

the presence of charcoal.

2NO (g) +Ch (g0 —»  2NOCI(g)
12. What is ring test?or Describe “Ring test” for the confirmation of the presence of

nitrates in solution.
Ans: Nitrogen oxide forms a brown coloured addition compouncL.}%@ﬁh FeSO4.This test 1s used to

confirm the presence of nitrates (Ring Test). A\ €

FeSOs (aq) + NO (g). 7<% FeSOs. NO (aq)

13. Give reaction of nitrogen oxideﬁ wzthreducmg agents OR How NO is reduced?

Ans: With reducing agents, it is reducedto \nitrous oxide or nitrogen.
H»S (g):@?NO (g2 — H0 (g) +N20 (g) +S (s)
H>SOs3 (aq) + 2NO (g) — H>SO4 (aq) + N2O (g)

14. Give reaction of nitrogen oxide with oxidizing agents OR How NO is oxidized?

Ans: Oxidizing agents can oxidize NO to NO; or HNOs.
2HNOs3 (aq) + NO (g)——» H20 (1) + 3NO2 (g)
6KMnOs (aq) + 12H2SO04 (aq) + 10NO (g) —»  6KHSO4 (aq) + 6MnSO4 (aq) + 10 HNO3
(aq) + 4 H20 (1)
15. How is nitrogen dioxide prepared? OR How NO:is prepared from i. Lead nitrate ii.

copper nitrate?
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Ans: It can be prepared in small quantities by heating lead nitrate.
2Pb(NO3)2 (s) —» 2PbO (s) + 4NO2 (g) + O2 (g)
It can also be prepared by reacting conc. HNO3 with copper.
Cu (s) + 4HNOs3 (conc.) —» Cu (NO3)2 (aq) +2H20 (1) + 2NO2 (g)
16. What is the effect of heat on nitrogen dioxide (NO:z)?

Ans: On cooling, NO» is converted into a yellow liquid which can be frozen to a colourless solid
dinitrogen tetraoxide (N2O4). If this solid 1s heated to 140°C, the mixture contains NO; and N2O4
but above 140°C NO: 1s converted to NO and O> molecules which are colourless. This

decomposition is complete at 620°C.

NO:2 (g)—>» NO2 () —» N2O4 (1) 140°C  2NO2 (g)« 620 °C 2NO (g) + 02 (g)
(Pale yellow) »(Reddish brown) »(Colourless)

.r \ ‘:), ~N A\
< )\"’v. L N, !

17. How phosphorus burns in nitrogen diq;idg??f*\fﬁ"
Ans: Elements like phosphorus, potassiumgﬁﬁ;ééri)on continue burning in NO- as it yields Oz on
decomposition. Ky s
N0 (@ —>  2NO(@)+ O (®
2P (s) +5NO2(g) —»  P20s(s) + SNO(g)
18. How nitrogen dioxide reacts with water?
Ans: In the absence of air, 1t dissolves in water to form nitric and nitrous acids.
2NO: (g) + H O () — HNO;3 (aq) + HNO2 (aq)
However 1n the presence of air or oxygen, nitric acid 1s the final product.
4ANO2 (g) + 2H,O (1) + O2 (g0 —» 4HNOs (aq)
19. How nitrogen dioxide reacts with alkalies?
Ans: A mixture of nitrate and nitrite 1s formed when NO; is passed throughstrong alkalies.

2NaOH (aq) + 2NO2(g) —»  NaNOs (aq) + NaNOz (aq) + H20 (1)

4

Please visit for more data at: www.pakcity.org



12th Chemistry Notes www.pakcity.org

2KOH (aq) + 2NO2 (g) —» KNOs3 (aq) + KNO» (aq) + H20 (1)

20. How nitrogen dioxide acts as an oxidizing agent?
Ans: It 1s a strong oxidizing agent and oxidizes HaS to sulphur, ferrous sulphate to ferric sulphate
and KI to L.
H2S (g) +NO2(g) —»  H0 () +S (s) + NO(g)
2FeSO4 (aq) + HaSO4 (aq) + NO2 (g) —»  Fea(SOa)3 (aq) + H2O (1) + NO (g)
2KI (aq) + 2NO2(g) —» 2KNO2 (aq) + 12 (s)
21. Name the oxyacids of nitrogen.

Ans: There are two important oxyacids of nitrogen, nitrous acid and nitric acid.

W)\
NN b

A QNN </ U

Nitrous acid, HNO: . Nitrlc acid, HNO:

22. How nitrous acid is prepared?
Ans: 1. It can be prepared by dissgx)l\\\"zi.l}l;gﬁ(:‘linitro gen trioxide in water at 0°C.

N203 (g) +HO(1) —» 2HNO: (aq)
2. Pure nitrous acid solution can be prepared by reaction between ice cold barium nitrite solution
and ice cold dilute sulphuric acid.
Ba(NO2)2 (aq) + H>SOs (aq) —» BaSOs4 (s) + 2HNO: (aq)

23. How is nitrous acid decomposed?

Ans: It begins to decompose almost as soon as it 1s formed even at ordinary temperature.
3HNO2 (aq) —*> HNOs (aq) + 2NO (g) + H20 (g)

24. How nitrous acid acts as an oxidizing agent?

Ans: It acts as an oxidizing agent and oxidizes HI, SO; and SnCl, into Io,H>SO4 and SnCly,
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respectively.
2HNO:> (aq) + 2HI (aq) —> 2H>0 () + 2NO (g) + 12 (s)
2HNO, —H,0 + 2NO + [O]
SOz (g) + HO (1) + [O] (g7 —» H2S04 (aq)
SnCl; (aq) + 2HCl (aq) + 2HNO2 (aq) —»  SnCls (aq) + 2NO (g) + 2H20 (1)

25. Give reaction of nitrous acid with acidified KMnQO4 and bromine water. OR How

nitrous acid acts as a reducing agent?
Ans: Nitrous acid decolourizes acidified KMnO4 and bromine water. It readily gets oxidized to
nitric acid, so it also behaves as a reducing agent.

2KMnOq (aq) + 3H2SO4 (aq) + SHNO2 (aq) —» KoSOy (aQ)\\%\\EMIlSOzt (aq) + 3H20 (1) +

SHNO;s (aq). -\ <

HNO: (aq) + Bra (aq) + H2O (1) . O, ) + 2HBE (a0)
26. How nitrous acid reacts with alkahes? |
Ans: As an acid 1t reacts with akg}%\éS‘fft;aucing salts.
NaOH (aq)"“i'r\HP\INOz (aq) — NaNO: (aq) + H20 (1)

27. How nitrous acid reacts with organic compounds?

Ans: It also reacts with organic compounds containing NHz group and produces nitrogen.

2HNO; (aq) + CO(NHa), (aq) — 2N5 (2) + CO: (2) + 3H20 ()

Urea
HNO: (aq) + CsHsNH2 (1) —3 CsHsOH (1) + N2 (g) + H20 (1)
Aminobenzene Phenol

28. How is nitric acid prepared?
Ans: In the laboratory, nitric acid 1s prepared by heating potassium nitrate crystals with

concentrated sulphuric acid.

KNOs (s) + H2SO4 (conc.) — KHSO4 (aq) + HNO3 (aq)

6
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29. Which steps are involved in Birkeland and Eyde’s process?

Ans: Following steps are involved in Birkeland and Eyde’s process:

1. Formation of nitric oxide

2. Formation of nitrogen dioxide

3. Formation of nitrous acid

4. Formation of nitric acid

30. Give the reactions involved in Birkeland and Eyde’s process.
Ans: Following reactions are involved in Birkeland and Eyde’s process:

1. Formation of nitric oxide

N2 (g) +O2(g) 3000 °(; 2NQ=\:'(’\‘g-)

2. Formation of nitrogen dioxide

FONAS b W |
AN )

¢ \ |
".‘,-‘_}\‘\f. Y J
¢ N\ Y p
N,

2 NO (g) + Oz (g) =—> 2NO: (g)

3. Formation of nitrous acid

2NO> (g)+H20(D — HNOs (aq) + HNOz (aq)
4. Formation of nitric aci‘d"\‘\

3HNO; (g9 — HNOs3 (aq) + 2NO (g) + H2O (1)

31. How is nitric acid decomposed?

Ans: Nitric acid 1s decomposed 1n the presence of light even at ordinary temperature.

4 HNOs3 (aqg) — 2H,0 (1) + 4NO2 (g) + 02 (g)

32. Mention reaction of nitric acid with bases.

www.pakcity.org

(All These reactions can come as separate short questions also. Learn any two reactions

as answer to this)

Ans: It 1s a very strong acid. It exhibits all the usual general properties of acids in all reactions
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where its oxidizing properties are not shown. It reacts in normal way with basic oxides,
hydroxides and carbonates forming respective salts.
2HNOs3 (aq) + CaO (s) — H20 (1) + Ca(NOs3)2 (aq)
HNOs (aq) + NaOH (aq) —> H>O (1) + NaNOs (aq)
2 HNOs (aq) + Na2COs3 (aq) — 2NaNOs (aq) + H20 (1) + CO2 (g)

33. Mention action of nitric acid as an oxidizing agent. (Mention any four reactions for

answer to short question. All reactions mentioned can come as separate short question)
Ans: (1) It acts as a strong oxidizing agent due to the ease with which it 1s decomposed.

2HNOs (agq) — HO (1) + 2NO2 (g) +[O] (g)

(11) It oxidizes non-metals to their corresponding oxides.

r" \; 2 ™~ _‘.~ \
A € N\
a8\

C (s) + 4HNO; (conc) — 1 COz(g) +4NO; (g) + 2H,0 (1)
S (s) + 6 HNO;s (conc.) —a_» 20 (1) + 6NOs (g) + HaSOs (aq)
SHNOs (conc.) + P (s)_,, H3PO4 (aq) + H2O (1) + 5NO» (g)
(111) Metalloids' hke arsenic and antimony can be oxidized to their corresponding
acids.
As (s) + 5 HNO3 (conc.) ——»  H3AsO4 (aq) + SNO2 (g) + H20 ()
Sb (s) + S HNOs (conc.) — 5  H3SbOg4 (aq) + SNO2 (g) + H20 (1)
34. How nitric acid reacts with metals?
(All These reactions can come as separate short questions also. Learn any four
reactions as answer to this)

Ans: Nitric acid behaves differently with different metals.

(a) Gold, platinum, 1ridium and titanium do not react.
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(b) Iron, cobalt, nickel, chromium, aluminium are rendered passive byacid due to the formation
of a film of their oxides over them .
(¢) Tungsten and uranium are changed into their oxides.
(d) Magnesium, calcium and manganese give hydrogen with dilute nitricacid.
Mg (s) + 2HNOs (dil) —» Mg (NO3)2 (aq) + H2 (g)
Mn (s) + 2HNO3 (dil) —» Mn(NOs3)2 (aq) + H2 (g)

(e) Copper and lead give nitric oxide with dilute acid and nmitrogen dioxide with concentrated
acid.

3Cu (s) + 8HNOs (dil)) —» 3Cu(NO3)2 (aq) + 2NO (g) + 4H20 (1)

Cu (s) + 4HNO; (conc.) ——»  Cu(NOs): (aq) +2NO: () + 2H:0 (I
(f) Mercury gives mercurous nitrate and nitric oxide \/\Vi,t}}lq'i‘lute“nitric acid.

6Hg (1) + 8 HNO3 (dil) —> 3ng(N03)2 (aq) + 2NO (g) + 4H>0 (1)
With concentrated acid, it gives mercurilc mtrateand NO;

Hg (1) + 4HNO;3 (conc)-—-i' Hg (NOs)2 (aq) + 2NO2 (g) + 2H20 (1)
(g) Silver reacts with nitric aciﬁ";(; give silver nitrate and nitric oxide

3Ag (s) + 4HNOs3 (aq) — 3AgNOs3 (aq) + NO (g) + 2H20 (1)
(h) Dilute nitric acid gives ammonium nitrate, when 1t reacts with tin. Withconcentrated acid
meta-stannic acid 1s produced.
4Sn (s) + 10 HNOs3 (dil) —  4Sn (NO3)2 (aq) + NHsNOs (aq) + 3H20 (1)
Sn (s) 4HNO3 (conc) ——p H>SnOs3 (aq) + 4NO»2 (g) + H20 (1)

(1) Zinc gives different products depending upon the concentration ofacid and temperature. Very

dilute nitric acid gives NHsNOs3. Moderatelydilute nitric acid gives nitrous oxide while

concentrated nitric acid gives NOo.
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47Zn (s) + 10 HNOs3 (v.dil) — 4Zn(NO3)2 (aq) + NHsNOs (aq) + 3H20 (1)
47n (s) + IOHNO3 (dil) —» 47Zn(NO3)2 (aq) + N2O (g) + 5SH20 (1)
Zn (s) + 4HNO3 (conc) —» Zn(NOs)2 (aq) + 2NO2 + 2H>0 (1)
35. How nitric acid reacts with reducing agents?

Ans: Reducing agents like FeSO4, H>S and HI are converted to Fex2(SO4)3, S and I, respectively,

when they react with conc. HNOs
6FeSO4 (aq) + 3H2SO4 (aq) + 2HNO3 (conc) —» 3Fe2(S04)3 (aq) + 2NO (g) + 4H20 (1)
2HNOs3 (aq) + 3H2S (g0 —»  4H20 (1) + 2NO (g) + 3S (s)
6HI (aq) + 2ZHNO3 (conc) — 4H»0 (1) + 2NO (g) + 31> (s)
36. What is meant by fuming nitric acid? R
Ans: Concentrated HNO3 1s a colourless volatile liqﬁui(;}‘\afnd it fumes strongly in air to evolve

‘,) \\"v.l ' T !

NQO; gas. Therefore, mixture of HNO3+NO; 1s ,g:\;‘ll‘leﬂ:’ﬁinﬂng nitric acid.

37. What is aqua regia? OR How qqu;;\fééﬁz‘:dissolves gold? o@jﬁpakciworg%
Ans: When one volume of concentrated i-\INO;), 1s mixed with 3 volumes of concentrated HCI,
aqua regia 1s formed.It 18 emplﬁyéd to dissolve gold and platinum.

HNOs (conc) + 3HCI (conc.) —» NOCI (aq) + Clx (g) + 2H20 (1)
NOCI formed 1s decomposed giving NO and Cl»
NOCI — NO (g) + [C1] (g)
This liberated chlorine gas converts noble metals such as gold and platinum into their water

soluble chlorides.

Au(s) + 3[Cl]] (aq) » 2AuCls (aq)
38. Give the names of four elements which do not react with nitric acid.

Ans: Gold, platinum, mridium and titanium do not react as they are noble metals and are not

10
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oxidized by nitric acid.
39. What are the uses of nitric acid?
Ans: It 1s used:
1. for making varnishes and organic dyes.
2. in the manufacture of explosives.
3. 1n the manufacture of nitrogen fertilizers.
4. as a laboratory reagent.
40. Name the minerals of phosphorus.
Ans: The two ores of phosphorus are impure Caz(PO4)2 and apatite CasF(POa)s.
41. Name three allotropic forms of phosphorus. R
Ans: The three allotropes ot phosphorus are: 4
Whitephosphorus
Red phosphorus
Black phosphorus R \
42. What are the chamct‘e?i&ﬁ'cs of white phosphorus?
Ans: White phosphorus 1s a very reactive, poisonous, volatile, waxy, yellowish white substance,
which 1s soluble in benzene and carbon disulphide. It exists in the form of tetraatomic molecules

(P4) which have a tetrahedral structure. It boils at 280°C to P4 vapours which dissociate above

700°C to form P> molecules.

43. What are the characteristics of red phosphorus?

11
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Ans: Red phosphorus 1s much less reactive and less poisonous than white phosphorus. It 1s
prepared by heating white phosphorus 1n the presence of a little 10dine or sulphur as a catalyst up

to 250 °C in vacuum. The tetra-atomic molecules of red phosphorus combine to form

macromolecules.

44. What are the characteristics of black phosphorus?

Ans: Black phosphorus is the third form which i1s most stable under ordinary conditions. Black
phosphorus 1s prepared by heating red phosphorus to high tempe‘r_:{;ttifihr@ and pressure.

45. How phosphorus trichloride is prepared? OR Give any two methods of preparation of

rd ] < ~
P \ e O
-‘.‘,"'}\\\f. A J
< NN »
NN S

PCl;.

{/,-\‘\.- y . \ ’ J

Ans: 1. It 1s usually prepared by melting\‘\wﬁiitéi)ilosporus in a retort in an inert atmosphere of
CO; and current of dried chloring_ 1spassed .over it. The vapours of PCls are collected 1n a flask
kept 1n an 1ce-bath. ’
2P (sh83Ch(g) = s @l (1)
2. It may also be prepared by the action of phosphorus with thionyl chloride.
2P (g) +4S0CL (1) — 2PCls (1) + 2SO0z (g) + S2CLa (s)
46. How phosphorus trichloride reacts with chlorine?
Ans: It combines with chlorine to form phosphorus pentachloride.
PClz (1) +Clh(g) —> PCls(s)
47. How phosphorus trichloride reacts with oxygen?
Ans: It combines with atmospheric oxygen slowly to form phosphorus oxychloride.
2PCL (1) + O2(g) —»  2POCI;s (s)

12
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48. How phosphorus trichloride reacts with water?

Ans: It 1s soluble 1n organic solvents, but readily reacts with water to formphosphorus acid.
PCl; () + 3H,0O () — H3POs3 (aq) + 3HCl (aq)
49. How phosphorus trichloride reacts with alcohol and carboxylic acid?
Ans: It reacts with alcohols and carboxylic acids forming the respective chloro derivatives and
H3POs.
3CH30H (1) + PCl3 (1) —— 3CH3Cl (1) + H3PO3 (1)
3CH3COOH (1) + PCl3 (1) — 3CH3COCI (1) + H3POs (1)
50. How phosphorus pentachloride is prepared?
Ans: 1. By passing dry chlorine through phosphorus trichloride,_:_“

PCls (I) + Cl (g —(\BCls (s)

.‘,:_}\\v.l \ L

2. It may also be prepared by passing dry chlp\rinéfi\r;‘ax Well cooled solution of phosphorus in
carbon disulphide . >
P () FSCh () —>  2PCI5 (5
51. How phosphorus pent&i:k\loride is decomposed on heating?
Ans: It decomposes on heating producing PClz and chlorine.
PCls (s) ——» PCl )+ Clh(g)
52. How phosphorus pentachloride reacts with water?
Ans: It gets decomposed by water forming phosphorus oxychloride which further reacts with
water to produce orthophosphoric acid.
PCls (s) + HO (1) ———» POCI; (1) + 2HCI (aq)

POCI]; (I) + 3H,O (1) — H3PO4 (aq) + 3HC (aq)

PCls (s) + 4H,0 () —— H3POu (aq) + SHCI (aq)

13
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53. How phosphorus pentachloride reacts with metals?

Ans: It converts metals into their chlorides.
Zn(s) +PCls(s) —* ZnCl (s) +PCl (1)
54. How phosphorus trioxide is prepared?
Ans: P>03 can be prepared by burning white phosphorus in a limited supply of air.
Ps(s)+302(g) —>»  2P203(s)
55. How phosphorus trioxide reacts with air?
Ans: When heated in the presence of air or oxygen, it 1s converted into phosphorus pentoxide.
P2O3(s)+02(g) —> P20s(s)
56. How phosphorus trioxide reacts with cold water?

Ans: It reacts with cold water to give phosphorus acid., (| <

e & NG
¢ 3 Wy \
".‘,-‘_}\‘\f. w,
€ NN
NN S

With hot water, it forms phosphine and phosphorlc acid.
2P>03 (s) + 6H;>“Q‘(‘l‘*)\"/" —  3H3POq (aq) + PHs (g)

57. How phosphorus pent&i}fide is prepared in lab?

Ans: It 1s prepared by burning phosphorus in excess of dry air.
P4 (s) + 502 (g) —  2P>0s5(8)

58. How phosphorus pentaoxide reacts with water? OR How P05 reacts with hot and cold

water?
Ans: With cold water phosphorus pentoxide forms metaphosphoric acid.

P>Os5 (s) + H O () — 2HPOs3 (aq)

With hot water, it forms orthophosphoric acid

P,Os (s) + 3H0 () — 2H3PO; (aq)

14
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59. What is the role of phosphorus pentaoxide as a dehydrating agent? OR P:0:sis a
powerful dehydrating agent. Prove giving example.
Ans: It 1s a powerful dehydrating agent, thus, with HNO3, H>SO4, CH3COOH and C;Hs0OH, it

gives N2Os, SO3, (CH3CO)20 and CoHa,respectively.

2HNO3 (aq) + P2Os (s) » N:20s5(g) + 2HPOs3 (aq)

H>SO4 (aq) + P2Os (s) —» SO3 (g) + 2HPO3 (aq)

2CH3COOH (aq) + P20s (s) » (CH3CO)20 (1) + 2HPOs (aq)
Acetic anhydride
C2H50H (1) + P20s (s) » CoHi (g) + 2HPOs (aq)

60. How is phosphorus acid prepared?

Ans: It 1s prepared by dissolving phosphorus trioxide in cold water:

P>0O3 (s) + 3H20 (1) >

f/:}

v

It is also obtained by the hydrolysis of phosphorus tri?(":ji\l\lorﬁde.

N

<

2H3PO; (aq)

H3POs (aq) + 3HCI (aq)

PCls (I) + 3H0 (1) —<2=»
61. How phosphorus acid is de;foﬁzj;‘vo:s"ed 2
Ans: Tt decomposes into phosphine and orthophophoric acid on heating.

4H3PO:3 (s) » 3H3PO4 () + PH3 (g)

62. Phosphorus trioxide acts as a reducing agent. Justify.

Ans: It 1s a powertul reducing agent and reduces CuSO4, AgNO:s, etc. to the metallic state.

H3POs (s) + CuSOs4 (aq) + H20 (1) » H3PO4 (aq) + H2SO4 (aq) + Cu (s)

H3POs (s) + 2AgNOs3 (aq) + 2NH4OH (aq) » H3PO4 (aq) + 2NH4NOs3 (aq) + H2O (1) +
2Ag (s)
63. How does phosphorus acid react with oxygen?

Ans: It reacts with oxygen to form orthophosphoric acid.
2H3PO3 (s) + O2(g) —» 2H3PO4 (s)

15
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64. How phosphorus acid is reduced?
Ans: Nascent hydrogen produced by Zn/HCI reduces H3POs to phosphine
H3POs (s) + 6[H] (g) — > PH3 (g) + 3H20 (1)
65. How is orthophosphoric acid prepared? (For short question learn any two methods
well)
Ans: 1. It 1s prepared by dissolving phosphorus pentoxide in hot water.
P-Os (s) + 3H,O () —» 2H3PO4 (aq)
2. It is also obtained by heating red phosphorus with concentrated HNO:s.
P (s) + SHNO3 (conc) —» H3PO4 (aq) + SNOz (g) + H20 ()
3. Hydrolysis of phosphorus pentachloride also gives orthophosphdfié acid.
PCls (s) + 4H,O () —» H/}3P94‘,}‘(a‘(]);+ SHCI (aq)

4. On large scale, it can be prepared by/:hga'ﬁl;‘g\}av‘mixture of phosphorite (bone ash) and
sand 1n an electric furnace. Theﬁ pht)sphorus pentoxide formed 1s treated with hot water to
obtain phosphoric acid. _ -

Cag(PO4)z‘(§)\J;SSi02 (s) —» 3CaSi0s3 (s) + P20s (s)
P>Os (s) + 3HO (1) —» 2H3PO4 (aq)
66. Prove that phosphoric acid is a tribasic acid.
Ans: It 1s a weak tribasic acid. It reacts with NaOH to give three seriesof salts.
1. HsPO4 (aq) + NaOH (aq) = —» NaH;PO4 (aq) + H20 (1)
ii. NaH,POs (aq) + NaOH (aq) —— Na;HPOu4 (aq) + H20 (1)

. Na,HPOs4 (aq) + NaOH ——  Na3PO4 (aq) + H20 (1)

67. What is the effect of heat on phosphoric acid?

Ans: On heating, it loses water and converted into pyro and metaphosphoric acid.
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2H3POy4 240 °C H4P>O- 316 °C 2HPOs3
Orthophosphoric -H>O Py?ophOSphoriC -H>0O Met'éphosphoric
Acid AcidAcid

68. Name the elements of group VI A. Why are they called chalcogens?
Ans: The group VIA of the periodic table consists of oxygen, sulphur, selenium, tellurium and
polonium. These elements are called chalcogens from the Greek for “copper giver”, because they
are often found 1n copper ores.

69. Name the ores of sulphur (Formulae of individual ores can be asked separately)
Ans: Following are the ores of sulphur:
Sulphides, e.g, galena (PbS), Zinc blende (ZnS), cinnabar (HgS), stibnite (Sb2S3), copper pyrite
(Cuz2S.Fe2S3), iron pyrite (FeS2), etc. Some important sulphates are also found in nature, e.g.
gypsum (CaSQy), heavy spar (BaSQOy) f) ,> :

70. Mention the similarities of oxygen anc?sulphur

(Mention any four as answer to shartquestwn)

Ans: 1. Both oxygen and SUlPhurhéVé'séme outer electronic configuration of ns2p4.
2. Both oxygen and sulphur‘ai”(‘e\ 'usually divalent.
3. Both oxygen and sulphur exhibit allotropic forms.
4. Both have polyatomic molecules. Oxygen has diatomic O, while sulphur has S> and Ssg
molecules.
5. Both combine with metals in the form of O and S with oxidation state -2.
6. Both combine with non-metals and form covalent compounds, e.g, HoO and H»S, CO; and CS»
sete.
7. Both are typical non-metals.

8. Both are found 1n free and combined states on earth.
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71. Mention the differences between oxygen and sulphur. (For short learn any four
differences)

Ans:

Oxygen Sulphur

1. There are two allotropic forms of oxygen Oz | 1. There are three allotropic forms of sulphur,

and O3 rhombic, monoclinic and plastic

2. It 1s gas at ordinary temperature 2. It 1s solid at ordinary temperature

3. Oxygen is sparingly soluble in water 3. Sulphur 1s not soluble 1n water

4. Oxygen helps in combustion 4, Sulphur 1s 1tself combustible

5. It 1s paramagnetic 1n nature S.1t1s diamagneﬁé‘-in nature

6. It does not react with water 6. th,en“st'eém 1s passed through boiling

Sulphur a little hydrogen sulphide and sulphur

dioxide are formed

7. It does not react with acids o 7. It 1s readily oxidized by conc. Sulphuric acid

or nitric acid

8. It does not react with alkalies 8. It reacts with alkali solution and forms

sulphides and thiosulphates

9. It shows -2 oxidation state 9. It shows oxidation states of -2, +2, +4 and

+6

72. Mention the principle of contact process.
Ans: SO, obtained by burning sulphur or iron pyrites is oxidized to SOz in the presence of V205

which acts as a catalyst. The best yield of SO3 can be obtained by using excess of oxygen or air
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and keeping the temperature between 400-500°C. SO3 formed 1s absorbed 1n concentrated H>SOq4
and “Oleum” (H2S207) formed can be converted to sulphuric acid of any strength by mixing
adequate quantities of water.

73. Name the stages of contact process.
Ans: Following are the steps/stages in contact process:
a. Sulphur burner
b. Purifying unit
1. Dust remover
1. Cooling Pipes
iii. Scrubbers
1v. Drying Tower
v. Arsenic Purifier
vl. Testing box
vi.. Contact tower

74. Why SO3 is dissolved;ii‘z‘\sz\dphuric acid and not in water?
Ans: When SOs 1s dissolved 1n 98% H>SO4,we obtain Pyrosulphuric acid or (Oleum).

H>SO4 (aq) + SOz (g) — H2S207 (1)
Oleum can be converted to sulphuric acid of any required concentration by adding water.
H>S,07 (1) + H2O (I) — 2H2S04 (aq)

If SOs3 1s dissolved in water directly, a highly exothermic reaction occurs in which heat energy 1s
released and 1t vaporizes suphuric acid to make mist or fog. This fog does not condense easily.

75. Give the advantages of contact process for the manufacture of sulphuric acid.

Ans: Solid catalyst V20s 1s used and nitrogen oxide impurities are not present. Sulphuric acid 1s
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produced up to 100% 1n this process.
76. Tell about the stability of sulphuric acid
Ans: It 1s stable at ordinary temperature but on strong heating it dissociates into SOz and H;O.
H>SOs —» SO3 + H20
77. Prove that sulphuric acid is a strong acid.
Ans: It 1s a strong acid. In an aqueous solution it completely 10nizes to give hydrogen, hydrogen
sulphate and sulphate 1ons. The dissociation takes place in two steps.
H>SO4 (aq) + HHO (I) —» H3O0" () + HSO4 (aq)
HSOs (aq) + HHO () —»  SO4* (aq) + H30" (1)
78. Mention the reaction of sulphuric acid with alkalies.

Ans:

AT

AN P \

y 1 .

".‘,-‘%\"‘v
€

H:SO: (ag) + NaOH (ag) _—+) NaHSO4 (ag) + H:O ()
NaHSO; (ag) +Na‘ft§;;zso4 (aq) + H20 ()
79. How sulphuric acid react‘sx‘fgith\é;:'z‘):bonates and bicarbonates?
Ans: 3

Na,COs (aq) + HoSO4 (ag) —» NaxSOq(aq) + H20 (1) + CO2(g)

pakcity.org 9::
2NaHCOs3 (aq) + HoSO4 (aq) —» NaxSOs4 (aq) + 2H20 (1) + 2CO2 (g) : :
80. How sulphuric acid reacts with salts?

Ans:

2NaCl (s) + HoSO4 (conc)  Strong heat  NaxSOu4 (aq) + 2HCI (g)
>

KNO3 (aq) + H2SO4 (conc) » KHSO4 (aq) + HNOs (g)
81. How sulphuric acid reacts with metals?

(These reactions can come separately as individual short questions. Mention any four as
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answer to this question)
Ans: (a) Cold dilute acid reacts with almost all metals to produce hydrogen gas and sulphate
salts.
Fe (s) + HoSOs (aq) —» FeSOu4 (aq) + Ha (g)
Zn (s) + HoSO4 (aq) — ZnSOs4 (aq) + Ha (g)
Mg (s) + HoSO4 (aq) —» MgSOu4 (aq) + Ha (g)
Sn (s) + H2SO4 (aq) —— SnSO4 (aq) + Hz (g)
(b) Cold concentrated H2SO4 does not react with most of the metals like Cu, Ag, Hg, Pb, Au.
(c) With certain metals hot concentrated sulphuric acid gives metal sulphates, water and SO».

Cu (s) + 2H>SO4 (conc) —» CuSOs4 (aq) +2H20 (1) + SO2(g)

2Ag (s) + 2H2SO04 (conc) ——»  Ag2S04 (ag) +2H20 (1) + SOz (g)

Hg (1) + 2H2S04 (conc) » HgSO4(ag) + 2H20 (1) + SO2 (g)
82. How sulphuric acid acts as a dehydrating agent? >

Ans: (i) With oxalic acid it forms CO; and CO

e (CO,(g) +CO(g)+H,0 (I

COOH ()1
(1) With formic acid, CO 1s formed.

HCOOH (1) conc. H:SO4 CO (g) + H20 (1)
>

(in1) With ethyl alcohol it forms ethylene.

CoHsOH (1) Conc. H2SOs  CoHas (g) + H20 (1)
>

100 °C
(1v) With wood, paper, sugar and starch it forms carbon and water.

CeH1206 (s) Conc. HzSO4> 6C (s) + 6H20 (g)

Ci12H22011 (s) Conc. H2SOs4 12 C (s) + 11 H2O (g)
>

(C6H1005)n Conc. HoSO4 6nC + 5nH>0O
»
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83. How sulphuric acid acts as an oxidizing agent?
Ans: (1) It oxidizes C and S giving CO; and SO», respectively.
C (s) + 2H2S04 (conc) —» CO2(g) + 2502 (g) + 2H20 (g)
S (s) + 2H2SO4 (conc) —— 3S02 (g) + 2H20 (1)
(11) H2S 1s oxidized to S.

H>S (g) + H2SO4 (aq) — S (s) + SOz (g) + 2H20 (g)

() Reactions of HoSO4 with HBr and HI produces bromine and 1odine respectively.

2HBr (aq) + H2SO4 (aq) ——  Br2 (g) + SOz (g) + 2H20 (g)
2HI (aq) + H2SOs (aq) —» L (g) + SOx (g) + 2H20 (g)
84. How sulphuric acid reacts with gases.

Ans: (1) It absorbs SOs and forms oleum

AV
P A e SRl
L L e |
".‘,-‘%\"’v. o
i

H>SO4 (conc) + SOs3 (g) | —> H>S>07 (1)
85. How sulphuric acid reacts with ammoma"
Ans: It reacts with ammonia formig'gﬁﬁirﬁonium sulphate.
ONH5 ()4 oSO (aq)  ——>  (NH)»SOs (aq)

86. How sulphuric acid reacts with benzene?

Ans: Benzene sulphonic acid 1s produced when H>SOj4 reacts with benzene.

CsHe (1) + H2SO4 (conc) —» CgHsSO>0H (1) + H2O (1)
Benzenesulphonic acid
87. Give precipitation reactions of sulphuric acid.

www.pakcity.org

Ans: White precipitates are produced when H2SO4 reacts with solutions of BaCl,, Pb(NOs)2 and

Sr(NO3)s.
BaCl: (aq) + HaSOs (ag) ——»  BaSO4fs) + 2HCI (ag)
Pb(NO3): (ag) + HaSO4 (ag) ~ ——»  PbSOu(s) + 2HNO; (aq)

88. How sulphuric acid reacts with oxidizing agents?

22

Please visit for more data at: www.pakcity.org



12th Chemistry Notes www.pakcity.org

Ans: It reacts with oxidizing agents like KMnO4 and K>CrO7 to liberate oxygen which may
oxidize other compounds.
2KMnO4 + 3H.SOy —»  KuSO4 + 2MnSO4 + 3H20 + 5[0]

10 FeSO4 + SH>SO4 + 5[0O] —» 5Fe2(S04)3 + SH2O

2KMnOys4 (aq) + 8H2SO4 (aq) + 10 FeSO4 (aq) —> K>SOs4 (aq) + 2MnSOs4 (aq) +
SFe2(S04)3 (aq) + 8H20 (1)
89. Mention uses of sulphuric acid.
Ans: It 1s used
1. In the manufacture of fertilizers like ammonium sulphate and calcium superphosphate.
2. In refining of petroleum to remove nitrogen and sulphur compg-uiiﬂs.
3. In the manufacture of HCI, H3PO4, HNO3 and sulphgﬁ[&s_&‘-\_n‘ ¢
4. In the manufacture of many chemicals, dyes,?..\‘clzru:_’g}é‘;\piastics, disinfectants, paints, explosives,
synthetic fibers, etc. >
5. In electrical batteries and stora“glej,?‘cj:é“il\é'.
6. As a dehydrating agent for;di"sz‘i\h.g gases.
7. As a laboratory reagent.
8. In textile, 1ron, steel, leather and paper industries.
90. Justify that sulphuric acid is king of chemicals.
Ans: Sulphuric acid 1s called king of chemicals because of its direct and indirect applications in
manufacture of many chemicals including fertilizers. It dissolves its own compounds. It replaces
salts from weaker acids. It is i1deal to call sulphuric acid asking of chemicals. It acts as an

oxidizing and dehydrating agent for a variety of compounds.

91. Mention physical properties of sulphuric acid OR Mention any four physical properties of
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sulphuric acid.

(In case of short question mention any four properties)

Ans: Following are the physical properties of sulphuric acid:

1. Pure sulphuric acid is a colourless oily liquid without an odour.

2. Its specific gravity is 1.834 at 18°C. 3. It freezes at 10.5°C.

4. Its boiling point 1s 338°C.

www.pakcity.org

5. It dissolves 1n water liberating a lot of heat which raises the temperature of the mixture up to

120°C. H2SO4 should always be poured in water in a thin stream to avoid any accident.

6. Pure acid 1s a nonconductor of electricity but the addition of a little water makes it a good

conductor.

.. ..-h \ ‘.\\
1 VY O\
) . |
NN b

7. It is extremely corrosive to skin and causes very serious burns to all the tissues.

rd P
P \ e O
".‘,-‘%\"’v. Y J
< NN > <

92. Complete and balance the following eq”atiqns’;:;\;

Ans:

i 2P+ 5NO; — P205 +5NO(

ii. 2NO + Chh —— 2NOCI~

m. HoS + 2NO —» H>O + N»,O +S

iv. 2Pb(NO3)2 — 2PbO + 4NO; + O»

v. 2NO>2 + H O —» HNO3; + HNO»

vi. 2HNO:2 + 2HI

vii. HNO> + NHs3

— 2H,O+2NO +1I»

— NHsNO, — N> + 2H»0

vil. 2ZHNO;, + CO(NH3), — 2N» + CO; + 3H.O

1X. 2ZKNO3 + HoSOs—» K>SO4 + 2HNO3
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