DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (cC21

SYLLABUS : p-Block Elements (Group 15, 16, 17 and 18)

Max. Marks : 180 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. The brown ring test for NO; and NO3 is duc to the (b H,0>H,S>H,Se>H,Te
formation of complcx ion with a formula (¢) H,Tc>H,Sc>H,S>HO
@ [Fe(H,0)]*" (b) [Fe(NOXCN),J** (d) H,0>H,Te>H,Sc>H,S
(c) [Fe(H,0);NO** (d) [Fe(H,OXNO)I* 4. The truc statcment for the acids of phosphorus. H,PO,,
2. Which of'the [ollowing shows nitrogen with its increasing H,PO,, and H,PO, is :
order of oxidation number? (@) the order of their acidity is H,PO, < H,PO,<, H,PO,
(@ NO<N,0 <NO, <NO;” <NH, (b) all of them arc reducing in natuee -

(b) NH,;" <N,0 < NO, <NO, < NO
() NH;" <N,0 < NO <NO, <NO,
(d) NH,"<NO < N,0 < NO, <NO,~
3. Which one of the following is the correct decreasing order
of boiling point?
(@) H,Te>H,0>H,Se>H,S (@ HPO, (b) H;PO, () H;BO, (d H;PO;

IO 1. QOOW@ 2. @EO@ 3 O®O@ 4. @OO@ 5 @®OO

(¢) all of them arctribasic acids
(d) the gcomceiry of phosphorus is tctrahedral in all the
three
5. The acid which forms two scrics ol salts is
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6.

10.

11.

12.

The nitrogen oxides that contain(s) N—N bond(s) is /arc
@ NO (i) N,O, @) N,O, (iv) NOs
(@) (i), (ii) (b) (i), (iii), (iv)

(c) (iii), (iv) (d) (), (i) andiii)

The geometry of ClO3 according to valence shell clectron

pair repulsion (VSEPR) theory will be

(a) planar triangle (b) pyramidal

(¢) (ctrahcdral (d) squarcplanar

It is possible to obtain oxygen from air by firactional

distillation bccause

(a) oxygen isin a different group of the periodic table from
nitrogen

(b) oxygenis more reactive than nitrogen

(c) oxygen has higher b.p. than nitrogen

(d) oxygen has a lower density (han nitrogen

Which of the following is the most basic oxide?

(@ Sb,0, () Bi,O; (¢) ScO, (d) ALO,

Which compound is used in photography?

(@) Na,SO, () Na,S,0,

(¢) Na,S,0, (d) Na,S.,0,

The oxyacid of phosphorous in which phosphorous has

the lowcst oxidalion statc is

(a) hypophosphorous acid

(b) orthophosphoric acid

(c) pyrophosphoric acid

(d) metaphosphoric acid

Which ofthe following statcments is not valid for oxoacids

of phosphorus?

(a) Orthophosphoric acid is uscd in (h¢ manulacturc of
triple superphosphale.

(b) Hypophosphorous acid is a diprotic acid.

13.

14.

16.

17.

DPP/ CC21

(c) All oxoacids contain letrahedral four coordinated
phosphorus.

(d) All oxoacids contain atlcastoncP = O andonc P—OH
group.

Which oncof the following rcactions of xcnon compounds

is nol fcasiblc?

(a) 3XeF,+6H,0—— 2Xe+XeO;+12HT+1.50,

(b)  2XeF, +2H,0 ——2Xe+4HF+0,

(€©)  XcF; +RbF—— Rb[XeT7]

(d) XcOj3+6HT—— XcTg +3H,0

The compound of sulphur thatcanbe used as refirigerant is

(@ SO, (b SO, () S,Cl, (d) H,SO,

Which of the following on thermal decomposition gives

oxygen gas ?

(@ Ag,0 () Pb,O,

{©) PbO2 (d) All of these

Which of the following statements arc correct?

(i) Arscnic and antimony arc melalloids.

(ii) Phosphorus, arsenic and anlimony are found mainly
as sulphidc mincrals.

(iii) Covalentradii incrcascs cqually from N (o Bi.

(iv) Elements of group 15 have extra stability and higher
ionisation cncrgy duc (o cxactly half filled ns’np?
electronic configuration.

(v) Ingroup IS elements only nitrogen is gas whereas all
others are solids.

(@) (i), (iv) and (v) (b) (i), (iii) and (iv)

(c) (i), (ii) and (iii) (d) (i), (iii)and (v)

The formation of O;[PF ] is the basis for the formation of

xcnon fluorides. This is becausc

(a) 0O,and Xc¢ havc comparablc sizcs

(b) both O, and Xc arc gases

(¢) 0O, and Xc have comparablc ionisation cncrgics

(d) Both(a)and(c)

6. @OO@ 7. @OOW®
NOE®OW nR.OE®O®
16.0®OQ@ 17.00®0OE

RESPONSE

GRiD

8 OO 9. @O
13.@QO©@

10. @O

HEO®OO® 15 @OOY
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DPP/ CC21 ic83]
18. Oxidation of thiosulphate by iodine gives 25. The molecule having smallest bondangleis :

(a) (ctrathionalc ion (b) sulphideion (a) NCI, (® AsCly (c) SbCl (d) PCl

(¢) sulphatc ion (d) sulphitcion 26, Whichone of the following orders correcily represents the
19. Thchybridization inICI, is increasing acid strengths of the given acids?

(a) sp’d® (b)y LspP  (¢) sp’d d sp’ (a) HOCIO< HOCI <HOCIO, <HOCIO,
20. Match the columns. (b) HOCIO, <HOCIO, <HOCIO<HOCl

Column-I Column-I1 ©) HOCIO3 < HOC102 <HOCIO<HOCI

A. PbO, L  Neutral oxide (d) HOCI<HOCIO <HOCIO, <HOCIO,

B. NO I Acidicoxide 27. The ease of liquefaction of noble gases increases in the

C  Mn,0, I Basicoxide order

D. Bi,0, IV Mixed oxide @ He<Ne<Ar<Kr<Xc

(@ A—L:B—IL:C—Il:D-IV (b) Xe<Kr<Ne<Ar<He

(b) A-IV;B-1;C-II;D-III (c) Kr<Xe<He<Ne<Ar

(€ A-ILB-1I;C-IV:D-I (d) Ar<Kr<Xc<Nc<He

@ A—IV:B—II:C—L D—II 28. A certain compound (X) when treated with copper sulphatce
21. Which one of the following arrangements does not give solut.ion yields & l')rown precipitate. On adding .hypo

the correct picture of the trends indicated againstit? solulion, the precipitate turms white. The compound is

() F,>Cl>Br,>1,: Oxidizing power (@) ' KLO0; (O KI (F) 'KBr (d) K3P'04

i) F,>Cl,>Br,>1, : Electron gain enthalpy 29, Whichof the following specics is not a pscudo halide

(iii) F,>Cl,>Br,>1,: Bond dissociation cncrgy (@) ) CNO™ () R(?Oq (c), OCN™ ) NNN- .

() F,>CL >Br,>1,:Electronegativity. 30. Which of the followullg is uscd to producc and §ustam

@ (i) and (iv) (by (i)and iii) powerful superconducling magncts (o form an cssential part

© (ii)and(iii) () (i), ifiyand(iv) OFNMR spcctrometer ?
22, Whichofthe following is a salinc oxidc ? () uiit ®) . Ne \cy B ,(d) He.

@ Na,0, () B0, © Na©O (d Fe.,0, 31. ;:(]:llér:gulcsl obtaincd as a result of a reaction of nitrogen
23. Shapcof XcOF,is 2

(a) poctahedral4 (b) square pyramidal 37 (a)h. ?a(C;\l)zf(b) CdCN © ClaCN_; i (d]) Ca,CN .

© pyramidal @ T-shaped : V]v 1:;1 ol 1ic ollllﬁw:ng nlolble?gascs 1as (he highest negative
24.  Which among the following is paramagnelic ? i -Sanht 2 A

(b) Kryplon
(d) Neon

(a) Hclium
(c) Argon

19.0E®OO
24.00O@
29.0®O@

18.OO®OO
2.0
28.000O@

RESPONSE

GRID

20.0®OE
25.0®O0
30.000O0 3L.O®OO 32. @OOW

21.&®O@
26.@Q®O@

22. @OV
27. @EOW
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33. Gascous HCI is a poor conductor of clectricity whilc its 39, The shape of XcO,F, molccule is
aqueous solution is a good conductor this is because (a) trigonal bipyramidal (b) squarc planar
(@) H,0 is a good conductor of clectricity () ftetrahedral (d) scc-saw
(b) a gas cannot conduct e[ec[rici[y but a llqu]d can 40. Number of lone pﬂiI'S of electrons on Xe atoms
(c) HCI gas does not obey Ohm’s law, whereas the solution XeF,, XeF, and XeF ;molecules are respectively

does (@) 3,2and| () 4,3and?2
(d) HCI ionises in aqueous solution (©) 2,3and | (d 3,2and0 '

34. Densityofnitrogen gas prepared from air is slightly greater 41. Maich ihg interhalogen compgunds of column-T with the
than that of nitrogen prepared by chemiical reaction from a geomciry in column ITand assign the correct code.
compound of nitrogen due to the presence of Soturns] Column-IT
(a) argon ) . L dEshaper .

(). [cafbon @i B XX, L Pt'antagonal bipyramidal
C XX Il Linear
(¢) some N, moleculcs analogous to O, . D. XX'; IV Square-pyramidal
(d) grcalcr amount of N, molccules derived from N-15 V. Tewahedral
1sotope o . @@ A-IIL;B-T; C-IV;D-II

35. Thecorrect order of acidic sirength is () A-V:B-IV:C—III;D-1I
(a) CL,0,>SO,>P0O ) A—IV:B-III;C—II: D—1I
(b CO,>N,0,>S0;, (d A-ULB-IV.C-1:D-1II
(€©) Na,0>Mg0>AlL0, 42. The crystals of ferrous sulphate on heating give :

(d) K,0>CaO>MgO

36. Sulphu_r trioxide can be obtained by which of the following @ FeO+80;+H,0
reaction : (b) FeO+SO;+H,S0,4+H,0
(a) CaSO4 +C—A) ® FEQ(SO4)3 L) (c) F€203 +502 +H2$O4 +H,0

N N A X . A (d) F0203+H2804+H20
© S+H80, — @ Hp$04+PCLs—— 43. Onc molc of fluoring is rcacted with two molcs of hot and

37. Thccorrect order ol increcasing bond angles in the following concentrated KOH. The products formned are KF, H,Oand

species are : O,. Themolarratio of KF,1{,0 and O, respectively is

- (@ 1:1:2 b) 2:1:05

@) ClZ0<ICI0, <0103 © 1:2:1 éd)) 2:1:2

®) ClO, <CLO<ClO; 44. A greenish yellow gas reacts with an alkali mctal hydroxide
1o form a halatc which can bc uscd in firc works salcty

(© Cl,0<ClO; <CIO, maiches. The gas and halate respectively are
(@ Br,KBrO, (b Cl,KClO,

(d) ClO; <Cl;0<ClO, (© 1, NalO, (d) Cl,,NaCIO,

38. Which one of the following oxides of chlorine is obtained 43 Yellowanunoniwunsulphideis

by passing dry chlorine over silver chlorate at 90°C ?
(a) ClhLO () CIO; (¢) ClO, (d) ClOy

(@) (NHy4),Ssg () (NH,),S
(c) (NHg),S4 (d) (NH,),S4

33.0000 34.0000@
33.0000 39.0®O©0
3.000@ .00

REsronsk

GRID

35.000Q@ 360000 37 @OOO
40.0OOW
45.00OW

I1.OPOO 42 @OEWO
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DAILY PRACTICE
PROBLEMS

(c)
(c)

@

(¢)]

(b)

@

b)
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[Fe(H,0){NOJ* ion is formed.

Compound O.S.ofN
N.,O +1
NO +2
NO, +4
NO, +5
NH % -3

Tllcrcforc increcasing order of oxidation statc of Nis:
NH} <N,0<NO<NO,< NOj .

Among the hydrides of group 16 elements, boiling point
ofH,O is higher than H, S (difference in boiling points
of H O and H,S is around 200°C) because of strong
mtcrmolccular hydrogen bonding. Aftcr the decreasc
in boiling point from H,0 to H,S, fromH, S toH, T¢, it
incrcascs duc to increasc in sizc of the atoms from S 1o
Tc which incrcases the magnitude of van der Waal's
forces among the molecules. So, the correct order of
boiling points is
H,O0>H,Te>H,Se>H,S
(i) Tbe gcometry of phosphorus is tctrahedral in all
the three.

¢) 0
|| II

OH [ OH
()Il Ol

3[)02 3PO3 H3p.4
(ii) The acidity increases with increase in oxidation
number of central atom

+ +3 +5
H4PO, < H;PO3 <H3PO4

(iii) H3POy4 isnotreducing.
(iv) H3POj is diabasic, whilc H;PO- is monobasic.

(l)Il
HO- P —H it can form two scrics of salts by

]

replaceinent of H attached 1o oxygen

N=N-0 0O=N- N”O
(i) (ii)
N
/N—N\)O N—O—N\”
o ¥ ko)
(iii) (iv)

Hybridisation is sp* and shapc pyramidal

10.
11.

12.

13.

14.

15.

16.

17.

CHEMISTRY
SOLUTIONS

©

(b)

(1))
(a)

(b)

(@

(a)

@

@

@
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X@): 0O or
Air is liquified by making use of the joule-Thomson
ciTect (cooling by cxpansion of the gas). Walcr vapour
and CO, arcrcmoved by solidification. The remaining
constitucnts of liquid air i.c., liquid oxygen and liquid
nitrogen are scparated by means of fractional distillation
(b.p.of 0, =—183°C: b.P.ofN,=— 195.8°C).
More the oxidation state of the central atom (metal)
more s its acidity. Hence SeO, (O. S. of Se = +4) is
acidic. Further for a givenO.S., the basic character of
the oxides increases with the increasing size of the
central atom. Thus ALO, and Sb,O; arc amphotcric
and Bi, O, is basic.

Hypophosphorous acid is H,PO, in which O.S. of P is
+1.

I

H—Il’—H Hypophosphorous acid (H;PO,) is a
Q
NH

monobasicacid. i.c., ithas only onc ionisablc hydrogen

atom or onc OH is present.

The products of the concerned rcaction react cach

other forming back the reactants.

Xeks +3H,0—— XeO3 + GHE -

Due 10 large enthalpy of vaporisation SO, can be used

as refltigerant.

2Ag.0(s) >4Ag (s)+0,()

2Pb,0, (s) > 6PbO (s) + O,(g)

2Pb0, (s) = 2PbO (s) + O, (g)

Phosphorus occurs in mincrals ol the apatitc family,

Ca,(PO,)s, CaX, (X =F, Cl or OH) which ar¢ main

componcnts of phosphatc rocks whercas arscnic and

antimony are found as sulphide minerals. The increase
in covalentradii [rom N toP is grcalcr in comparison

1o incrcasc from As 10 Bi.

(i) The first ionization cncrgy of xcnon
(1, 170 kJ mol-!) is quite close tothat of dioxygen
(L,1I80kJ mol 1),

(i) Thc molccular diameters of xcnon and dioxygen
arc almost identical.

Based on the above similarities Barlett (who prepared

O,[P1F;}~ compound) suggcsted that since oxygen

combincs with PIF ¢, so xcnon should also form similar

compound with PtF

@g www.studentbro.in
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5 o o He— 48 kJmol!, Nc-116kJmol!
18. (@ 28,03 +l, » S405 +2I Ar, Kr—96kJmol"!, Xc— 77 kJ mol-!
Tetrathionate Hence, Ne has highesincgative clectron gain cothalpy.
| 33. (@ In gascous state the HCl is covalent in nature while in
19. (a) ICL,. The hybridisation is —(7+7+0- 0)=7 (sp*d*) aqucous solution it ioniscs to give H" and C!” ions.
2 34, (a) Air contains about 1% incrt gascs, mainly Ar
20. (At.wt=40). The atomic wt. of N, is 28.
21. {(¢) From thc given options we find option (i) is corrcct. The 35, (a) Non-melallic oxides are acidic and acidic character
oxidising powcr of halogcens follow the order decreases with decreasing non-metallic characler.

F,>Cl,>Br,>L,. Option (ii) is incorrcct because it in

o A 3 5
1ot the correet order of clectron gain enthalpy of >0 ®  Fey(SOq)s >Fey03 +305

halogcens. 37. (c) Thecorrectorder of increasingbond angle is
The correct order is Cl, > F, > Br,>1,. The low value C,® <ClOo; <CiO,
of F, than Cl, is dueto its small size. CL,0 ClO; Clo,
Option (iii) is incorrect. The correct order of bond =

:0: QL QgD

dissociation energies of halogens is

Cl>BraEz> 1, / \ // \ //__,_\
Option (iv) is correct. 1t is the correct order of o 0 @ 118

clectroncgativity valucs of halogens. Thus option (ii)
and (iii) are incorrect. % In ClO3 lhere are 2 lone palrs of elecnons presenl

22. (¢) Oxides which arc more ionic in naturc (salt - likc) arc on the ceniral chlorinc atom. Therefore the bond angle

known as salinc oxidcs c.g. oxides of alkali mctals.

- in ClO; is less than 118° which is the bond angle in
23. () XcOF,squarc pyramidal.

ClO, which has less numbcr of ¢clectrons on central

24. () ClO, comtains 7+ 12i.c. 19 clectrons (valence) which chlorinc atom.
is an odd number, i.e. there is (are) free electron(s). 38. (¢) Purc ClO, is obtained bypassing dryCl, over AgClO,
Hence it is paramagnelic in nature. av0°C.
25. (c) Allthe members form volalile halides of the type AX,,. 2AgClO3 + Cl,(dry) , 120R€ wp 2AgCl+2Cl0, + 0,
All halides are pyralmdal in shape. The bond angle 39. (@ XcO,F,has trigonal bipyramidal gcometry, butducto
Flccrcascs on moving down l]}c group duc to decrease presence of lone pair of electrons on equitorial position,
in bond pair-bond pair repulsion. its actual shape is see-saw.
NCI, PCl, AsCi, SbCl, 5
107° 169. 5° 98° 97. 2° O\ I
26. (@ HOCI<HOCIO < HOCIO, <HOCIO; g, D
+1 +3 +5 o Va I
In casc of oxyacids ol similar clcmcnl asthc oxidation 0
number of the central atom increases, strength of acid F
also increases. 40 (a) XcF,  XeF, XcFg
27. (@) As sizc incrcascs, van der Waal's forces of attraction l\:ﬁilence elgcllr?ns(;)er g 2 2
between noble gas atoms also increascs. Conscquently, R CSHONSHIYORVE
casc of their liquefaction incrcascs bl eliia mdtigh
) Lonc pairs lefl 3 2 1

28. () KI reacts \.Nllh Cu.S(.)4 solution to p}'odtlc;e cuprous . @) XX — Linear (e.g. CIF,BrF)
iodide (white precipitate) and I, (which gives brown XX, — T-Shape(e.g. CIF,, BrF,)
colour). lodine reacts with hypo (Na,S,0,.5H,0) XX 5 Square pyramidal Zeé, BrF JFY)
solution. Decolourisaiton of solution shows the XX —» Pentagonal bipyramidal (eg. LF7)

appearance ofwhite precipitate. =, EoR0 . M0 FESO T, @
20uS0, +4K1 > 2K,S0, +  2Cul  + Iy - © FeS04.7H,0 = FesO,4+7Hy

Cuprous iodide (Brown colour

(White ppt.) in solution) 2FCSO4 —A) F0203 +SOZ +SO3
2Nag$;03 +1p —>§325406 +2Nal 43. () 2F,+4KOH —>4KF+0,+2H,0 for | mole of F,
e the molar ratio.
. (co]m.xrless) F2 KOH KF O2 HZO
29. () RCOO is not pseudohalide. 1
30. () 1 2 2 = 1
31. (a) (Bonus)
CaC,+ N, —> Ca(CN), +C 44. () 3Cl, +6KOH — KClO;3 +5KCl+3H,0
32. (d) Elcctron gain cnthalpy for noble gascs is positive and KCIO, is uscd in firc works and salcty matches and
it becomes less positive with increasc in sizc of atom. Cl,is grccmsh ycllow gas.
Value of clectron gain enthalpy 45. (¢) Ycllowammonium sulphidc is (NH,),S_
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