DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (Cc1s

SYLLABUS : The Solid State

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.  IfGernanium crysialliscs in thesamewayas diamond, then 3. Packing cfliciency by arrangement of atoms in (wo

which of the following statcment is not correct? dimensional hexagonal close packing is
(a) Every atom in the structure is tetrahedrally bonded to (a) 6043 (b) 6578
4 atoms. (c) 59.78 (d) 6876
(b) Unit cell consists of 8 Ge atoms and co-ordination 4.  Theradius ofa calcium ion is 94 pm and of the oxidc ion is
number is4. 146 pm. The possiblc crystal structure of calcium oxide will
be

{c) All the octahedral voids arc occupicd.

(d) All thc octahedral voids and 50% tctrahedral voids ) ~erdietr i trlgorlgl
. . (c) octahedral (d) pyramidal
remain unoccupied. Mg g i . .
) . L. . 5. Theinterionic distance for cesium chloride crystal willbe
2. If we mix a pentavalent impurily in a crystal latticc of

o . . 2 a
germanium, what type of semiconductor formation will (a) a (b) &
occur? =

J3a 2a

(@) p-type (b) n-type €)== @ 7
(¢) both (a) and (b) (d) None of the two. ‘
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6.  The pure crystalline substance on being heated gradually 13. Which ofthc following solids is not an electrical conduclor?

first forns a turbidliquid at constant (cmperature and still at (@) Mg (s) M) TiO(s)

higher temperature turbidity completely disappears. The ©) L (d) H,0¢s)

bchaviour is a characicristic of substance [orming, 14. The range of radius ratio (cationic to anionic) for an

(a) Allotropic crystals  (b) Liquid crystals octahedral arrangement of ions in an ionic solid is

(c) Isomericcrystals (d) lsomorphous crystals. (@) 0-0.155 () 0.155-0.225
7.  The radius of Li* ion is 60 pm and that of F~ is 136 pm. (c) 0.225-0.414 (d) 0.414-0.732

Structure of LiF and coordination number is 15. Which of the following has Frenkel defects?

(a) LikeNaCLCNo.=6 (b) LikcCsCLC.No.=8 (@) Sodium chloride (b) Graphitc

(¢) Antifluoride, CNo.=8(d) Nonc of these ©) Sil\fcr brlomidc (d) Diamond
8.  Among thc following which is the best description of waler I6h STESnsiciNECCIRGRINIELI (molarm.as$= w0558 1n§)l D

in the solid phasc? hasan edgc lcgglh 01?362 pm. Its density 1s 8.92 g cin°.

' . Thc typc of unit ccll is
(a) Covalent solid (b) Molecular solid -
] ) ) (a) primitive (b) facc centered

() lonicsolid (d) Network solid (c) body centered (d) end centered
9. Which onc of the [ollowing statcments about packing in 17, Which of the folliowing metal oxides is anti-ferromagnetic

solids is incorrect 7 in nature?

(a) Coordination number in bee modce of packing is 8. (a) MnO, (b) TiO,

(b) Coordination nummber in hcp mode of packing is 12. (c) VO, ’ (d) CrO;

(c) Void space in hcp mode of packing is 32%. 18. Which of the following amorphous solid is used as

(d) Void space is ccp mode of packing is 26%. photo.vpltaic material for conversion of sunlight into
10. Thepacking fraction for a body-cenired cubic is electricity?

@) 042 ®) 053 (a) Ql{artz glass (b) Quartz

(c) Silicon (d) Both (a) and (b)

(c) 068 (d) 08 19. The number ofoctahedral voids present ina lattice is _A .
11. What is the cncrgy gap between valence band and The number of closed packed particles, the number of

conduction band in crystal of insulators ? tctrahedral voids generated is _ B the number of closed

(a) Both the bands arc overlapped with each other packed particles

(b) Verysmall (a) A-cqual, B-hall ®) A-iwicc, B-cqual

(c) Infinite (c) A-twicc, B-hall (d) A-cqual, B-1twicc

(d) Verylarge 20. A 1_netal crystallizes in 2 cubic phases fcc §md bce who§e
12. Amongsolids, thehighestmeRingpoi is/exhibied by unit cell lengths are 3.5 A and 3.0A respectively. The ratio

(a) Covalent solids (b) lonic solids

(c) Pseudo solids (d) Molecular solids

of their densities is
(a) 072
) 126

) 201
@ 3.12
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21,

22,

DPP/ CC15 ic-59]
Which of the following isnol a crystallinc solid? (@) Encrgiscd clectrons moving to the other part of the
(a KA b CsCl metal
(¢) Glass (d) Rhombic$S (b) resistance of the metal
The sccond order Bragg diffraction of X-rayswith A =1.0A © Ill9blllly ofatom.s, ”? theper]
(d) minor perturbation in the energy of atoms.

23,

24,

26.

27.

fiomaset of parallel planes in a metal occurs atanangle of
60°. The distance between the scattering planes in the crystal
is

(a) 0.575A () 100A

(¢) 2.00A @ 1.15A

The sharp melting point of crystallinc solids isdueto .
(a) aregular arrangement of constituent particles observed
over a short distance in the crystal lattice.

a regular arrangeiment of constituent particles observed
ovcr a long distance in the crystal lattice.

same arrangement ofconstituent particles in different
direclions.

different arrangement of constituent particles in
diff crent dircctions.

Solid CH, is

(a) ionic solid (b) covalent solid

(c) molecular solid (d) does not exist
Whenelectronsare trapped into thecrystal in anion vacancy,
the defect is known as :

(a) Schottky dcfect (b) Frcnkel defcect
(c) Stoichiometricdefect (d) F-centre
A metal has a fec lattice. The edge length of the unit cell is
404 pm. The density of the melal is 2.72 g cm™. The molar
mass of the melal is:

(N, Avogadro’s constant = 6.02 x 102* mol)
(@ 30gmol’ () 27gmol*
() 20gmol! (d) 40 g mol*
If one end of a piece of a metal is heated the other end
beeomes hot afier some time. This isduc lo

W)
(©

(d)

28.

29.

30,

31.

32.

Among the following which one has the highest cation to
anion size ratio?

(@) NaF (®) Csl

(¢) CsF (d) LF

Among the following the incorrect statement is

(a) Dcnsity of crystals remains unallccicd duc 1o Frenkel
defect.

In bee unit cell the void spaceis 32%.

Density of crystals decreases due 10 Schottky deflect.
Electrical conductivity of mctals incrcascs with increasc
in [cmperaturc.

(b)
©
(d)

Doping of AgCl crystals with CdCl, results in

{a) Trenkcel defect
(b) Schottky defect
(¢) Subslitutional cation vacancy
(d) Formation of F - centres
How many unit cells are present in a cube-shaped ideal
crystal of NaCl ofmass 1.00 g ?
[Atomicmasses : Na=23,C1=35.5]
(a) S.14x 102 unitcells  (b) 1.28 x 10% unitcclls
(© 1.71x10% unitcells (d) 2.57 x 102 umitcells

Which of'the following expression is correct for CsCl unit
ccll with lattice parameier a

Vi

3a
@ Tt T ) ©) T Tl Ty
d _ 9.
© T Tor T @ Togt Y- =2
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33.  Which ofthe following compound is like metallic copper in @ K™~ Kiaates < Kimicmducton
e COI]dllC'[lVl'[y i appearauce? = (b) Kmetals e I<;insulalor\:. Ksemicomluclom
@ VO, (b) TiO, © K . >K . >K_ . =zer0
(C) R CO,; ( d) CIO, metals insulatess 5;mlL(mdules
34. Which of the following oxidcs shows clectrical propertics @D Roerats < Koancontuctors Kj““‘“‘““’.“ o o .
like metals ? 40, Thc.numbcr of carbon atoms per unit cell of diamond unit
(@) Sio, (b) MgO cellis:
© SO, (d) Cro, D & R
35.  Which of the following cxists as covalent crystals in the o 4 . @) 4
. 41. Pcrcentages of free space in cubic closc packed structure
solid state ? and in body centered packed siructure are respectively
(a) lodine (b) Silicon (@) 30%and26% (b) 26% and 32%
(¢) Sulphur (d) Phosphorus €©) 32%and48% (d) 48%and26%
36. NaCl is doped with 2 x 10% mole % of SrCl,. The 42, The edge length of a face centered cubic cell of an ionic
concenlration of cation vacancics is substanccis SO8 pm. Ilthcradius ofthecation is 1 |0pm, the
00 radius of the anion is
(@ 12.04%<10°" permole (@) 288pm ®) 398pm
(b) 3 01x10'8 permole (c) 618pm (d) 144pm
(€) 6.02x10'® permole 43. Thecorrectstatement for the molecule, Csl, is:
: (a) ltisa covalent molccule.
@ 12.04x10'® permole (b) It contains Cs* and Iz ions.
37. Na anq Mg crystallize in bce and fcc type crysials © T SR E Rl “Tohe
respeclively, then the nwnber ofatoms of Na and Mg present . .
in the unitcell of their respective crystal is @ . It contains Cs™, T a‘nd lattice I, molccule.
@ 4and?2 (®) 9and14 44. Which of the foIlgwmg type of substances can be
permanently magnetised?
@ Haawbd o ) CY 2.and4. (a) Diamagnelic (b) Ferromagnelic
38. Coppercr?/stalllses in foc with a unit length of 36 lpm. What () Ferrimagnetic () Antiferromagnetic
Istheridivstoffecpperatams 45. AB crystallizes in a body centred cubic lattice with edge
() 157pm (b) 128pm length ‘a’ equal to 387 pm. The distance between two
(¢) 108pm (d) 18lpm oppositcly charged ions in the lattice is :
39. Which of the following represents correct order of (a) 335pm (b) 250pm
conductivity in solids ? (c) 200pm (d) 300pm
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©
b)

(@)

©

(c)
®)

(@)

b)

(©

n-Type, since electron is set free.

Let radius of the sphere =r
Area occupied by sphere in hexagonal close packing

1
1[1’2 +0 x[?x 1tr2 J = 21tr2

)

Arca of hexagonal =6x [? x(2r)2}

= 6\<£x4r2
4
:6\/§X1’2
D
2mr=
% occupicd by :—GXﬁxrz x 100
=231 100=60.43%
6x~/3

As per formula,

. . radius of cation
radius ratip =—————
radius of amon

— 24 0.643
146
Since the valuc is between 0.414 — 0.732 hence the
coordination no. will bc 6 and gcomctry will be

octahedral.

As CsCl is body-centred, d =~3a /2.
It is the property of liquid crystal.

+
Eoh, ratio is 16%_06 =0.44l1, Henee LiF has NaCl structure
r— :
with C.N. =6.
Molecular solid is the best description of water in the

solid phase. For example ice is hydrogen bonded
molecular solid.

The hcp arrangement of atoms occupies 74% of the
availablc spacc and thus has 26% vacant space.

12.
13.
14.
15.

16.

17.
18.

19.

20.

21.
22.

23,
24,

25.

26.

CHEMISTRY
SOLUTIONS

10.
11.

(©
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@
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()]
©

®)

(@)
(©)

(U]

(©

(c)
(1))

()]
()

()

b)

DPP/CC15

The p.f. for body centred cube = 0.68

When insulators (non metal atoms) interactto form a
solid, their atomic orbitals mix to form two bunch of
orbitals, separated by a largeband gap. Electrons cannot
therefore be promoted 1o an empty level, where they
couldmove [recly.

Covalcnt solids as in casc of diamond.

For octahedral r*/r=0.414-0.732.
AgBrexhibits Frenkel defect.

_z™
NV

P

__pNAV  892x6.02x107 x(362)° x107
TTwm 63.55

=4
- Tthas fcc unit cell
MnQO,.
Amorphous silicon is used as best photovoltaic
malterial available for conversion of sunlight into
electricity.

3 3
? 2 3
ﬁ:ﬂx‘_l:[._] <2126
dz (31)3 7o 35 2

Glass is amorphous solid.

nA = 2dsinf ;

( )
2x1A =2 xdsin60=>d=1.15A " ksinGOz%J

Solid CH, is a molccular solid. In this, the constitucnt
molccules arc held together by van der Waal’s forecs.
When clectrons arc trapped in anion vacancics, these
arc called F-centre.

F- centre in crystal

Density is given by

zx M .
a= =5 where z=number of formula units

NAa

presentin unit cell, which s 4 for fcc
a=cdgclength of unit cell. M =Molccular mass

EBD 7157
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|s44}
27. (a)
28. (0
29. (d)
30. (¢
31. @
32. (v
33. (c)
4. @
35. O
36. @)

4xM

2.72= -
6.02x10% x(404x 10 ")

¢C:o1lpm=10 1.(:m)

2.72¢ 6.02¢ (404)
M= -
4+ 10

=26.99

=27 gmol™!
Itis due to movement of encrgised clectrons
(KE o T.
MT
? 1s highestin CsF

.". correct choice : (c)

The electrical resistance of metals depends upon
temperature. Electrical resistance decreases with
decrease in temperature and becomes zero near the
absolulc tcmperaturc. Matcrial in this statc is said 10
posscss super conductivity.

Number of formulas in cube shaped crystals

= 1805 x6.02x10% since in NaCl type of structure

4 formula units form 'a’ ccll

23
~itscells — 1:0%06.02x10™ 5 575 | 02! ynitcells.
58.5x4

CsCl has a bec structure ions touching along body
diagonal.

Rhenium oxide ReO, is like metallic copper in
conductivity.

Among the given crystals, only silicon cxists as a
covalent solid. Ithas diamond like structure.

The addition of one Sr?* replaces 2Na* and one
cationic vacancy is crcalcd.

No. of cationic vacancy = 2 x 10~ mole % ol NaCl

-3
219 o1 ofNaCl

=2x107° x6.02x10%* mol ™!

=12.04x10"¥mol ! of NaCl

37.

38.

39.

41.

42.

43.
44.

@

o)

()
(a)

®

()

®
o)

(@)

In bee - points arc at corners and onc in the centre of
the unit ccll.

Numberofatoms perunitcell = 8x é +1=2.

In fcc - points are at the corners and also centre of the
six faces of each cell.

. | 1
Numbcr of atoms per unit cell = 8 x;+ 0 xE =4,

For [cc,
- Vou o _ 0.35354
4 22

given a=361 pm
r=10.3535x 306l
=128 pm

Diamond islike ZnS. In diamond cubic unit cell, there
are eight corner atoms, six face centered atoms and
four more atoms inside the structure.

Number ol atloms present in a diamond cubic cell

:g.l. Ge e, 4. 8
8 2

(corncrs) (facc  (insidc

centered)  body)
Packing fraction is dcfincd as the ratio of the volumne
of the unit cell that is occupied by the spheres to
the total volume of the unit cell.
PF. for ccp and bee arc 0.74 and 0.68 respectively.
So, the fiee space in ccp and bee are 26% and 32%
respectively.
For an Fcc crystal

cdgc lengih
+ anion = T
508
l l0+"ar1ior1 :T
Vaion = 254—110=144pm
Csl, dissociatcs as CsI, » Cs* + [,

Feation

For bee lattice body diagonal = ENED
The distance between the twooppositely charged ions

a
=23
zf

3871732

= 335pm
> p
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