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SOLID STATE

lonic solids are char acterized by
1) Good conductivity in solid state 2) High vapor pressure
3) Low melting point 4) Solubility in polar solvents

Threemetals X, Y and Z arecrystallized in simple cubic, B.C.C and F.C.C lattices
respectively. The number of unit cellsin one mole each of the metals respectively

1) N, 2N, 4N ) NN NN 4) 4AN,2N,N
2" 4 4’2

HINT; Thenumber of atoms per unit cell in ssmple cubic, B.C.C,and F.C.Carel, 2,4
respectively.

The crystal system without any element of symmetry is
1) Monoclinic 2) triclinic 3) hexagonal 4) cubic

Hint: cubic system is most symmetric and Triclinic is most unsymmetrical crystal systems.

How many unit cellsare present in a cube-shaped ideal crystal of NaCl of mass 1.00 g?

1) 2.57 x 101 unit cells 2) 5.14 x 1021 unit cells

3) 1.28 x 10?1 unit cells 4) 1.71 x 1021 unit cells

Solution: 234gm NaCl contains 6X 10 unit cells. 1 g of NaCl contains
23

_6x107 _ 2.57x10* unit cells

An element having bcc structure has12.08x1023 unit cells. The number of atomsin these

cellsis

1) 12.08 x 1023 2) 24.16 x 1023 3)48.38 x 1023

4) 12.08 x 1022

Solution: No, of atoms per b.c.c unit cell=2, the number of atomsin 12.08x1023 unit cells=

12.08x1023 X2=24.16 x 1023 unit cells

The number of lattice point per unit cell in B.C.C. and end centered lattice respectively
1)9,10 2) 6,6 3) 6,8 4)6,10
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In a close packed lattice containing ‘n’ particles, the number of tetrahedral and
octahedral voids respectively
1)2n,n 2)n, 2n 3)n,n 4) 2n, n/2

Which of thefollowing isnot true about crystalline solids?
1) They arerigid and hard

2) They possess planes surfaces

3) They have definite geometric configuration

4) They are obtained by rapid cooling of molten substances

A salt AB crystallizesin the CsCl structure. The anions at the cornersand the cation in
the centre hence, thelimiting radiusratiois
1) 0.225 2) 0.441 3) 0.625 4) 0.732

The coordination numbers of oxygen and silicon in SiIO, respectively
11,2 2)2,1 3)4,2 42,4

Thecrystal system of a compound with unit cell dimensions a=0.387, b=0.387 and
¢c=0.504nm and o= =90"and y =120" is
1) Cubic 2) hexagonal 3) orthorhombic  4) rhombohedral

Which of the following isnot a crystalline solid?
1) KCl 2) CsCl 3) Glass 4) Rhombic sulphur

Which of thefollowing isa molecular solid?
1) ZnS 2) MgO 3) Diamond 4) Dry Ice

Which one has highest melting point?
1) lonic crysta 2) Molecular crystal  3) Covalent crystal  4) Metalic crystal

For a covalent solid, the units which occupy lattice point are

1) lons 2) Electrons 3) Atoms 4) Molecules or atoms
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The structural unit of acrystal iscalled
1) Structural motif ~ 2) unit cell  3) crystal lattice 4) space lattice

(Unitcell)  (no of theatoms per unit cell)

A) bcc D1
B) fcc 2)2
C) Simple cube 3)4

Thecorrect match is

A B C A B C
)2 3 1 22 1 3
33 1 2 491 2 3

I'n which of following crystal system F.C.C unit cell exists?
1) Cubic, hexagonal 2) Orthorhombic, cubic

3) Tetragonal, orthorhombic 4) Triclinic, monoclinic

Out of seven crystal systems how many have primitive unit cell?
14 2)2 3)3 4) 7

Which of the following crystallizesin both hexagonal & trigonal crystals?
1) lce 2) Quart 3) Diamond. 4) Both1 &2

Thenumber of atoms per unit cell of a cubic crystal system is 2, the arrangement of

atomsis
1) Body centered cubic 2) face centered cubic
3) end centered cubic 4) simple cubic

Coordination number of Na*t in NaCl is
M3 (24 (35 (4) 6

For anionic crystal or general formula AB and co-ordination number 6, the value of
radiusratio will be

(1) Greater than 0.73 (2) In between 0.414 and 0.732

(3) In between 0.225 and 0.414 (4) Lessthan 0.155
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Which of the following structureis most uncommon for metals?
1)B.C.C 2) simple cubic 3)C.CP 4) H.CP
Hint: Only Po has simple cubic packing.

Which of the following describes hexagonal close packed arrangement of spheres?
1) ABCABA....... 2) ABCABC...... 3) ABBABB..... 4) ABA ABB......

For f.c.c arrangement the lowest radiusratio limit is
1) 0.155 2) 0.732 3) 0.414 4) 0.225

Which of thefollowing is an example of body centered cube?
1) Mg 2) Zinc 3) Copper 4) Potassium

The co-ordination number of a metal crystallizing in a hexagonal close paced structureis

1) 12 2) 4 3)8 4) 6

Tetrahedral void is surrounded by how many spheres?
1)6 2)4 3)8 4) 12

The void between two oppositely directed planar triangles of spheresin adjacent layersis
called
1) Cubic void 2) Tetrahedra void 3) Octahedral void  4) any of these

Which of the following packing is mor e efficient?
1) Square close — packing 2) hexagonal close - packing

3) Tetrahedral arrangement 4) none of the above

The packing efficiency in a simple cubic cell system of crystalsis
1) 68% 2) 52% 3) 74% 4) 92%

The percent of void spacein a body - centered cubic latticeis:
1) 32% 2) 48% 3) 52% 4) 68%
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If theradius of K+ and F- are 133 pm and 136 pm respectively, the distance between K+
and F-in KFis
1) 269 pm 2) 134.5 pm 3) 136 pm 4) 133 pm

Hint: distance between K* and F~ in KF= ry.+ry.

Potassium crystallizeswith a
(1) Face-centered cubic lattice (2) Body-centered cubic lattice
(3) Simple cubic lattice (4) Orthorhombic lattice

Glassis
(1) Super cooled liquid ~ (2) Crystallinesolid  (3) Liquid crystal  (4) None of these

Amorphous solids
1) have sharp melting points 2) give X-ray diffraction bands

3) givearegular cut with knife 4) are isotropic.

In a cubic arrangement of A and B atoms, A atoms are at cornersof unit cell and B atoms
at edge centers. One“A” atom ismissing from one cor ner in each unit cell. The ssimplest
formula of the compound is

1) A2B3 2)AB3z  3)A7B4 4) A7/8B3

Solution: A occupy 7 corners=7X1/8 =7/8,B occupy edge centers=12X1/4 =3

In a compound, atoms of element Y form cubical - closest packing and those of element X

occupy 2/3 of tetrahedral voids. The formula of the compound will be

1) X3Y 2) XqY3 3) X2Y3 4) XoY

Solution: If no. of ‘Y’ atoms=a, then no of tetrahedral voids=2a

Given element X occupies 2/3 of tetrahedral voids. Thus no. of X atoms= 2aX 2/3=4a/3
X:Y=4al3:a=4:3 .. Theformulaof thecompoundis X4Y3

Inanionic crystal, cation “A” occupiesthe lattice pointsin a FCC array and anion “B”

occupiesthe two types of tetrahedral voids. The correct formula of theionic compound is

1) AB> 2) AoB 3) AB 4) AoB3

Hint: For every atom two tetrahedral voids exist.
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A solid ismade up of two types of atoms*“ X” and “Y”. Atoms of “X” occupy all the
octahedral siteswhiletheatomsof “Y” have hcp arrangement. Itsformulais
1) XY 2) XoY 3) XY2 4) XY 4

Hint: For every atom, one octahedral void exists. .. Both X & Y arein 1.1 ratio.

A solid hasa structurein which W atoms are located at the cor ners of the cubic lattice, O
atoms at the centre of the edges and Na atom at the centre of the cube. The formula of the
compound is

1) Nawo, 2) NaWwO;  3) NawO, 4) NapWOs

Solution: No. of W at corners = 8X1/8=1

No of O at edges =12X1/4 =3

No of Naat center =1

~.sFormula:. NawOg3

Edge length of a body centered cube is 400 pm. its body diagonal length would be
1) 600 pm 2) 566 pm 3) 693 pm 4) 500 pm
Hint: Body diagonal length= /3 a

Copper crystallizesin fcc with a unit cell length of 361 pm. What isthe radius of copper
atom?
1) 127 pm 2) 157 pm 3) 181 pm 4) 108 pm

. ) . a
Hint: Atomicradius(r) = —=0.3535a
" 22

Ar crystallizesin a F.C.C lattice with one atom at each lattice point. If the edge length is
5.311A0 at OK , the distance between nearest neighboring atomsin Ar at ‘O’K is
1)3.755A0 2)7.355A0  3)5735A0 4)1.877A0

a

—=0.707 a
J2

Hint: in fcc distance between nearest neighbors (d) = 2r =
KMnO4iswell known example of

(2) Triclinic system (2) Tetragona system (3) Monoclinic System (4) Trigona

Body diagonal of a cube is 866 pm. Its edge length would be
1) 408 pm 2)1000 pm 3) 500 pm 4) 600 pm
Hint; length of body diagonal= ~/3a
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Theradiusof Nat is92 pm and that of CI—is 178 pm. The edge length of unit cell in NaCl
would be (pm)

1) 178 2) 86 3) 270 4) 540
Hint; edgelength of f.c.c unit cell (a) =2[r +rg]

A body centered cubic solid ismade up of two elements A and B. Atom of A occupiestwo
cornersof the cube. If theremaining position in the cell are occupied by the atoms of B,
the formula of the compound

1) ABs 2) AsB, 3) AB, 4) AB;

Hint; Effective no. of ‘A’ atoms=2X1/8 =1/4

Effective no. of ‘B’ atoms=6X1/8 +1 =7/4

Formula= A14B74 i.e. AB~

Match the elements (in List I) with the shape of thecrystal (in List 1)

List List 11

(A) Be 1. Body-centred cubic

(B) Ca 2. Simple cubic

(C)Ba 3. Face-centred cubic

(D) Po 4. Hexagonal close- packed

1) A-4,B-3,C-1,D-2 2)A-4,B-3,C-2,D-1

3) A-2,B-4,C-1,D-3 4) A-4,B-1, C-3,D-2
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KEY

)2 2)1 32 4H1 52 61 71 84 94 10)4

11)2 12)3 13)4 14)3 153 161 17)1 18)2 19)4 20)4

21)1 22)4 23)2 24)2 25)2 26)3 27)4 28)1 29)2 30)3

31)2 32)2 33)1 34)1 352 36)1 37)4 384 39)2 40)1

41)1 42)2 43)3 44)1 45)1 46)4 47)3 48)4 49)3 50)1
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