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CHEMISTRY (cC11

SYLLABUS : p-Blcok Elements

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.  Which of the following hydroxide is acidic ? 5. Match the columns
(a) Al(OH), (b) Ca(OH), Column-I Column-II
(©) TI(OH), (d) B(OH), A.  Carben L Metal
2. Boricacid is polymeric duc to B.  Silicon M. Nom-mctal
(a) itsacidic nature C. Germanium IlI. Mctalloid
(b) the presence of hydrogen bonds D. Tin
(c) its monobasic nature E Lead
(d) its geometry @ A-I;B-I;C-II;D-LE-I
3. ThcLE, amongthe group 13 member follows as ®) A-II;B-1L,C-II;D-T,E-1
(a) B>Al<Ga<TI ) B>Al1>Ga>Tl (©0 A-LB-ILC-I;D-I;E-II
(¢) B>Ga>Al>TI (d) B>Ga<AI<TI (d A-LB-I[C-I;D-I,E-1I
4.  Inaluminates, the coordination number of Alis 6. Thcmcliing pt. of group 13 follows thcorder
(@ 4 ® 6 (a) B>AI>Ga>In>Tl (b) B>Al<Ga>In>TI
© 3 @ 1 (c) B>AI>TI>In>Ga (d) B>AI<Ga<In<TI
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Ic42} DPP/CC11
7.  The stability of dihalides of Si, Ge¢, Sn and Pb incrcases 13, Which among the following oxides rcact with alkali?
sicadily in the sequence B,0;, Al;0;and T1,0
@ PbX, << SnX; << GeX, «<SiX, (a) BZO3 and A1203 (b) A1203 and T1,0
1) GeX,<< SiX, << SnX,<<PbX, (© OnlyB,0, (d) ByOz;andTLO
(¢) SiX,<<GeX, <<PbX,<<SnX, 14, Inthe followglg scts of rcactants which twoscls best exhibit
(d) SiX,<<GeX, <<SnX, <<PbX,. thc amphoteric characicrs of Al,O5. xH,07
8.  The catenation tendency of C,Si and Ge is in the order Set I: AL,03.xH,0 (s) and OH™ (aq)
Ge < Si < C.The bond energies (in kJ mol ™' ) of C-C,Si-Si Se12: Al,04xH,0 (syand H,0 (/)
and Ge-Ge bonds, respectively are Set 3: Al,0,.xH,0(s)and H* (aq)
(a) 167,180,348 () 180, 167, 348 Sct4: Al,0,.xH,0 (s)andNH; (aq)
(c) 348,167, 180 (d) 348 180, 167 (@) land2 (by land3
9.  Which is not the usc of orthoboric acid? (¢) 2and4 (d) 3and4
(a) Asan antiscptic and eyc wash. 15. Aluminiumis exiracied from alumina (Al,O; ) by clectrolysis
(b) Inglass indusiry. ofamolicn mixturc of':
(c) In glazes for pottery. (@) AlL,O;+HF + NaAlF ,
(d) Inborax - bead test. () AlO;+CaF, + NaAIF,
10. On adding ammonium hydroxide solution to (©) AlLO;+Na,AlF  +CaF,
Al80 ), (aq): (d) Al,0;+KF +Na;AlIF,
(a) A precipitate is formed which does not dissolve in 16, Which ofthe following hasthe minimum heatofdissociation:
cxccess of ammonium hydroxide
(b) A precipitate is formed which dissolves in ¢xcess of @ (CH3)3N: — BF;
ammonia solution (®) (CH3)3N: - B(CH;3),F
(c) Noprecipitale is lormed
(d) None of these (¢) (CHz)3N:— B(CHj)3
11. Heating an aqueous solution of aluminium chloride to (d) (CH3)3N: > B(CH3)F»
dryness will give 17, Thc hybridisation of boron atom in orthoboric acid is
(@) AKOH)Cl, (b) Al,O04 (@ sp () sp?
© AbClg @ AICl © sp’ (d) spid '
12.  Which of the following statcment(s) is/arc incorrcct ? 18. Which among the following can act as reducing agent
(i) Higher boranes are not flammable. (A)SnCl2’ (B)COand (C)PbCl2?
(ii) Boranes are hydrolysed by waler to give orthoboric (@ (A)and (B) () (B)and(C)
acid. (© (C)and(A) (d) Only(B)
19. What is the oxidation state and hybridisation of boron in

(iiiy Boranes undergoes cleavage reactions with Lewis
bascs 1o give boranc adducts.

(a) (i) only (b) (ii) and (iii)

(c) (iii)only (d) (i) and(ii)

compound formed when BCl; undergocs reaction with the
water?

(@) 3 sp3d
©) 4,sp?

(®) 3,sp?
(d) 3,sp3d
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Idcntify the statcment thatis not correct as far as structurc

of diboranc is conccrned

(a) There are two bridging hydrogen atoms and four
tcrminal hydrogen atoms in diboranc

(b) Each boron atom forms four bonds in diborane

(c) The hydrogen atoms are not in the same plane in
diborane

(d) All, B— Hbondsindiborane are similar

Spccily the coordination gecomeltry around and hybridization

of Nand B atoms ina 1: | complcx of BF; and NH,

(@) N:(ectrahedral, sp?; B : ctrahedral, sp?

(b) N:pyramidal,sp’; B : pyramidal,sp®

(c) N:pyramidal, sp*;B : planar, sp°

(d) N:pyramidal, sp?; B : tctrahedral, sp?

Which of the following shows bond in silicon :

(a) Si-Si-Si-Si b -Si-0-Si-0-Si

(c) Si—-C-Si—-C-Si (d Si-C-Si-0-Si

CO, and N, arc non-supportcrs of combustion. However

for putting out fires CO, is preferred over N, because CO,

(a) docs not burn

(b) forms non-combustible products with burning
substances

(c) is denser than nitrogen

(d) isamorereaclive gas

Which of the following staicment(s) is/arc incorrect ?

(i) Trichlorides on hydrolysis in watcr form (ctrahcdral
[M(OH), ]~ spccics.

(i) Hybridisation state of metal in tetrahedral species is

sp?.

Aluminium chloride in acidified aqueous solution

forms [Al(OH),]" ion.

(a) (i) and (ii) (b) (ii)only

(c) (ii)only (d) (i)and (iii)

~ heclps to maintain pH of blood between 7.26 10 7.42

(a) CO, (b H,COo,

(d) H,CO,/HCO;

(i)

(©) co?

26.

2.

28.

29,

30.

31.

§c43]

Thesoldicrs of Napolcan army whilc at Alps during fireczing

winter suffered a serious problem as regards o the tin

buttons of their uniforms. White mciallic tin butions got

convcericdto grey powder. This transformation is rclated to

(a) achange in the partial pressure of oxygen in the air

(by achangc in the crystalline structure of tin

(c) an interaction with nitrogen of the air at very low
tempcrature

(d) aninteraction with water vapour contained in the hwnid
air

On addilion of excess of sodium hydroxide solution 1o

stannous chloride solution, we obtain :

(a) Sn(OH), () SnO, H,0

(c) Na,Sn0, (d) WNone of these

The reducing power of divalent specics decreascs in the

order

(@) Ge>Sn>Pb (b) Sn>Ge>Pb

(¢) Pb>Sn>Ge (d) WNonc of these

The gas cvolved on heating CaF, and SiO, with

concentratcd H,SOy, onhydrolysis gives a while gelatinous

precipitate. The precipitate is:

(a) hydrofluosilicicacid (b) silica gel

(c) silicic acid (d) calciwntluorosilicatc

In view of the signs of A,‘G" for the following reactions :

PbO; +Pb — 2PbO, AG <0

S50, +8n - 2810 AG >0

Which oxidation statcs arc more characicristics for lcad and

tin ?

(a) Forlcad+2,fortin+2 (b) Forlcad +4, fortin +4

(c) Forlead+2, fortin +4 (d) Forlead +4, fortin + 2

A mecial, M forms chlorid¢sin its+2 and +4 oxidation statcs.

Which of the following statements about these chlorides is

correct?

(@) MCl, is more ionic than MCl,

(b) MCl, is more easily hydrolysed than MCl,

(¢) MCl, is more volatile than MCl 4

(d) MCI, is morc soluble in anhydrous cthanol than MClI 4
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Ic44} DPP/ CC11
32. Which of the following statcments about H;BO; is not 38, Inrcaction
correct 7 ! A .
(a) Itis astrong tribasic acid. 8BF 3+ 6LiH X+LiBF,
(b) Itis prepared by acidif ying an aqucous solution of @ ByH)p () ByHg () BH (d) BsHg
borax. 39. Which ol the [ollowing gas is uscdin artificial respiration ?
(¢) Tthas a layer structurc in which planar BO; units arc (@ O, b CO,
joined by hydrogen bonds. (¢) Helium (d All of these
(d) Ttdocs no! acl as prolor_l donor but acts as a Lewis acid 40. Graphite conducts electricity because of
by accepting a lonc pair of clectrons.
= i (a) weak van der Waal’s forces between layers
33. Pyrosilicalcion is
B oy - e (b) covalent bonding between carbon atoms of laycrs
@) 8'0_2 ® SIO_”' _(C) $i,07 @) 51,07 (¢) dclocalized clectrons in cach laycr
34. For making good quglny mxrrors,.plalcs of floatglass arc (d) sp? hybridisation of carbon atoms in a layer
used. These arc obtained by [loating molten glass over a S ) )
liquid metal which does not solidify before glass. The metal 41. A group 14 clementis oxidised 1o fonn corresponding oxide
used can be which is gaseous in nature, when dissolved in water pH of
@ tin ®) sodium the water decreases further addition of group 2 hydroxides
. leads to precipitation. This oxide can be
(¢) magncsiun (d) mcrcury
) ) (a) GcO, (® O
35. PbF,, PbCl, exist but PbBr, and PbI, donot cxist because of &5 D &
(a) large sizc of Br-and ] ©) €0, ' W A
(b) strong oxidising character of Pb* 42, Carborundum is
(¢c) strong reducing characicr of Pb* @) Al SOy, ®) ALO;2H0
(d) low electronegativity of Br~and 1-. © AlCl (d) SiC
36. Ge(Il) compounds are powerfill reducing agents 43. R,SiCl on hydrolysis formns
whercas P(1V) compounds arc strong oxidants .1t is because (a) RSiOH (b) R3Si-0-SiR,
(a) Pbis more electropositive than Ge ) - p
(b) ionization potential oflead is less than that of Ge ©) Rpsi=i0 &) Noncofthase
(c) ionic radii of Pb?* and Pb* are larger than those of 44. Which of the following species exists (A) [SiF;]?",
Ge?* and Ge* (B)[GeCl*~and (C) [CCIgP*~?
(d) of more pronounced inert pair effect in lead than (a) {(A)and(B) () (B)and(C)
n Ge () Only(C) (d) (A)and(C)
37. The structure and hybridization of Si(CHs), is 45.  Which of the following atlacks glass

(a) Bent,sp (b) Trigonal,sp?

(c) Octahedral,d?sp? (d) Tetrahedral s p?

(a) HA
(c) HI

(b) HF
(d) HBr
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B(OH), is acid becausc it can take OH ions.

H.BO, or B(OH), + OH" —B(OH)

In Boric acid each B atom is sp? hybridized and contains
BO3™ units which arc held together by hydrogen
bonds.

The IE| of Ga is more than that of Al because of the
small atomic size and greater effective nuclear charge
of Ga.

In aqucous solution the probablc aluminalc
species is |Al(H,0),(OH),| hence Al containing
co-ordination munber 6.

Carbon is non-metal. Germanium and silicon are
metalloid. Tin and lead are metals.

Due to structural changes, melling poinl, increases
from Ga to Tl and Ga has the lowest melting point.
Recluctance of valence shell clectrons 1o participate in
bonding is called inert pair effect. The stability of lower
oxidation statc (+2 for group 14 clement) incrcascs on
going down the group. So the correct order is

SiX, < GeX,<SnX, <PbX,

The more the bond energy, the more is the
catcnation.

Borax on hcating gives B,0; and NaBO, which is
glassy mass and used for borax-bead test.

Al5(S04)3 +6NH40H — 2AI(0H),
+3(NH4)ZS()4

A(OH); + NaOH — Nat[AI(OH), T Solublecomplex
itis insolublc in NH4OH
The solution of aluminium chloride in water is acidic
due to hydrolysis.
AICL, +3H,0——— AI(OH), + 3HCL.

On heating it till dryness AI(OH),is converted into
AIZO3

2AI0H), 25 ALO,+3H,0
Higher boranes are also spontaneously flanimable in
B,0; is acidic and Al,O; is amphoteric.
Aluminium oxide is amphotcric oxide becausc it shows

the propertics of the both acidic and basic oxides. It
reacts with both acids and bases to form salt and water.

Al,0;.xH,0+2NaOH —— NaAlO, +H,0
Al,04. xH,0+HCl —— AICl;+H,0

Fuscd alumina (Al,O5) is a bad conductor of clectricity.
Therefore, cryolite (Na,AlF ) and (luorspar(CaF,) arc
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addcdto purificd alumina which notonly makc alumina
a good conductor of electricity but also reduce the
melting point of the mixturetoaround 1140 K.

Duc to+Icffectof methyl groups the Lewis character
of B(CH,), dccreascs and coordination becomes
weaker.

The hybridizations of B in H,BO; is sp>.

Lead in +2 oxidation is stable while Sn and C are both
stablcin +4 oxidation.

BCl, forms [B(OH),]" in which B is sp* hybridized
and have +3 oxidation state.

Silicon has Si—0O—Si—0-Si linkage.

CO, being more dense covers the igniting matcrial more
cilcctively than N,

Aluminium chloride in acidificd aqucous solution
forms octahedral [AI(H,0)** ion.

H,CO;/HCOJ buffer system help to maintain pH of
blood between 7.26 10 7.42.

Grey tin #whilc tin

Grey tin is brittle and crumbles down to powder in
very cold climate

The conversion of grey tin to white tin is acompained
byincrease in voluine., This is knwon as tin plaque or
lin discasc.

SnCl; +2NaOH — Sn(OH), +2NaCl

Sn(OH): +2NaOH — N3251102 + 2H20
The stability of +2 O.S. follows the order

Pb?t >Sn?t > Ge?t

Hence reducing power Ge > Sn > Pb

2CaF; +Si05 + H,SO4 —

SiF, +H,0+CaS0, —drlysis

CaSiF
Negative A.,‘G' value indicates that + 2 oxidation state
is more stable for Pb. Also it is supported by inert pair
effect that+ 2 oxidation state is more stable for Pband
as A G? valuc is posilive in sccond reaction it indicates
that + 4 oxidation statc is morc stable for Sn.

i.c., Sn?* <Pb*, Sn** > Pp*

Mcial atom in the lower oxidation statc forms the ionic
bond and in the higher oxidation state the covalent

EBD 7157

@g www.studentbro.in



DPP/CC11

Is32)
32. ()
33. @)
34. ()
35. )
36. )
37.
38. ()
39. ©

Get More Learning Materials Here : &

bond because higher oxidation state means small size
and grcat polarizing power and hence greater the
covalent character. Hence MCl, is more ionic than
MCl,.

H;BO; is a weak monobasic acid.

Si,0%~ ion represents pyrosilicate.

It is mercury because it exists as liquid at room

temperature.

F and Cl arc more oxidising in nature and can achicve
Pbin (IV) O.S. but Br, and I, can not achieve Pb in
(IV) O.S. sccondly pb** is strong in oxidising naturc
andin its presence, Br~ and I” can not cxist.

Ge(1]) tends toacquire Ge (I'V) state by loss of electrons.
Hence it is reducing innaturc. Pb (IV) tends 10 acquirc
Pb(Il) OS. by gain of clcctrons. Hence it is oxidising in
naturc. This is duc to inert pair cilect.

Hybridisation :%( 4+4+0-0)=4, sp’ tetrahedral.

8BF3 +6Lill—2 B, + 6LiBF,

Inartificial respiration a mixture o O, with CO, or helium
is uscd. Helium is uscd as it is less soluble in blood.

40.

41.

42.
43.

44,

45.

«©)

©
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(b)

@)

(b)

Graphitc is composed of flat two-dimcnsional shects
of carbon atoms. Each shect is a hcxagonal nct of C
atoms. The 3 ¢~ of C form & bond & 4™ clcctron is a
ne and is delocalized over the whole sheet & is thus
mobile. Conduction of electricity is due to these
delocalized electrons within each layer. Conduction
does not occur from one sheet to another.

CO, forms carbonic acid H,COj;, when dissolved in
water, CO is neutral, whereas other two GeO, and SnO,
are solids.

Carborundumis SiC.
R 3SiClI+HOH — R,SiOH + HCI
R3SiOH o+ HOSiR3 == R3Si -0 —SiR3 + HZO

Carbon docs not contain d-orbital hence it cannot
cxpand its oclet.

Glass being a mixture of sodium and calcium silicalcs
rcacts with hydrofluoric acid forming sodium and
calcium fluorosilicates respectively.

Na,SiO; +6GHF - Na,SiF, +3H,0
CaSiO, +6HF — CaSiF; +3H,0

The etching of glass is based on these reactions.
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