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SYLLABUS : Solid State-ll (Mathematical analysis of cubic system and Bragg's equation, Crystal structure
and Coordination number, Defects in crystal.

Max. Marks : 120

Time : 60 min.

GENERAL INSTRUCTIONS
s The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/

bubble in the Response Grid provided on each page.

¢ You have to evaluate your Response Grids yourself with the help of solution booklet.

¢ Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

¢ Thesheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

« After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There arc 21 multiple choice
questions. Each question has 4 choices (a), (b),(c) and (d), out of
which ONLY ONE choice is correct.

Q.1 The fonnula for determination of densityof unit ccll is

3
(a) ﬂgcm_3 & NxM gem™
NxM a® XN
3
(©) ﬂ—gcm—'; (d) ]:AXN gem™
NxNp a® x Ny
Q.2 Potassium [luoridc has NaCl type structurc. What is the
distancc b tween K* and F~ions if cell cdgeis a cm?
(a) 2acm (b) a/2cm

(¢) dacm (d) a/4cm

Q.3 Thc numbecr of spheres contained (i) in one body centred
cubic unit ccll and (ii) in onc facc centred cubic unit ccll,
is
(a) In(i)2 and in (i) 4
(¢) In(i)4andin (ii)2

(b) In (i) 3 and in (ii) 2
(d) In(i)2andin (i) 3

Q.4 Bragg'slaw is given by the which of the following cquation?
(@) nA=20sin0 (b) nA=2dsin®
0 d .
(c) 2nA =dsin0 (d) 115=E$1110

Q.5 How many unit cclls are present in a cube-shapedideal crystal
of NaCl of mass 1.00g 7 [Atomic masscs: Na =23, Cl =
35.5]

(a) 2.57 = 102! unit cells (b) 5.14 x 102! unit cells
(¢) 1.28 x 10?! unit cells (d) 1.71 102! unit cells
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Q.6 InthcBragg's cquation for diffraction of X ray nrepresents

(a) quantumnumber (b) an integer

() Avogadro's numbers (d) moles

In orthorhombic the value of a, b and ¢ arc respectively

42A, 8.6A and 8.3A. Given the molccular mass of the solutc

is 155 gm mol ! and density is 3.3 gin/cc, the number of
formula units per unit cell is

(@ 2 ® 3

() 4 @ 6

A solid has a structurc in which 'W' atoms arelocated atthe

corncrs of a cubic lattice, 'O atoms at the centre of cdges

and 'Na’ atoms at the centre of the cube. The formula of the
compound is

(a) NawO, (b) NawO,

(c) Na,WO, (d) NawO,

Ferrous oxide has a cubic structure and each edge of

the unmit cell is 5.0 A. Assuming density of the oxide as

4.0 gem ?, then the number of Fe?* and O?~ ions present in

cach unit ccll will be

(a) Four Fe* and four 0%~

(b) Two Fe?* and four O?

(¢©) Four Fe?" and two 02~

(d) Three FeZ" and three O2-

Q.10 In A"B~ ionic compound, radii of A* and B~ ions ar¢ 180 pm
and 187 pm respectively. The crystal structure of this
compound will be
(a) NaCl type (b) CsCltype
(¢) ZnS typc (d) Similar to diamond

Q.11 The structurc ofMgO is similar 1o NaCl. What would bc the
coordination number of magnesium?

(@ 2 ) 4
() 6 (d 8

Q.12 Most crystals show good clcavage becausc their atoms,
ions or molecules are
(a) Weakly bonded together
(b) Strongly bondcd togcther
(¢) Spherically symmetrical
(d) Arranged in planes

Q.7

Q.8

Q.9

Q.13 Ccriain cryslals producc clectric signals on application of
pressure. This phenomenon is called
(a) pyroelectricity (b) [ferroelectricity
{c) piczoclcctricity (d) ferriclectricity

Q.14 The ratio of cationic radius to anionic radius in an ionic
crystal is greatr than 0.732. 1is coordination numbcr is
(@ 6 (b) 8
() 1 (d) 4

Q.15 The correct statement regarding F-centre is/are
(a) Electrons are held in the voids of crystals
{(b) F—centre produccs colour 1o the crystals
{c) Conductivity of the crystal increases due to F-centre
(d) All of these

Q.16 If NaCl is doped with 10 *mol % SrCl,, then the
concentration of cation vacancies will be
(a) 1x1073 mol %

(b) 2x10 3 mot %
(¢) 3x10°3 mol %
(d) 4x10°3 mol %

Q.17 In the laboratory, sodiu chloride is made by burning the
sodium in the atmosphere of chlorine which is yellow in
colour. The causc of ycllow colour is
(a) Presence of Na® ions in the crystal lattice
{(b) Presence of Cl™ ions in the crystal lattice
{c) Presence of electron in the crystal lattice
(d) Presence of face centrered cubic crystal lattice

Q.18 Which of the following is not a function of an impurity
present in a crystal?

(a) Establishing thcrmal cquilibrium

(b) Having tcndency to diffusc

(c) Contributing to scattering

(d) Introducing new electronic energy levels

Q.191n AgBr crystal, the ion siz¢ lics in the order Ag* << Br~.
The AgBr crystal should have the following characteristics
(@) Dcfectless (perfect) crystal
(b) Schottky dcfect only
(¢) Frenkcl defcct only
(d) Both Schottky and Frenkel defects
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Q-20 Which one of the following is the most correct statement?
(a) Brassisan interstitial alloy, whilc stecl is a substitutional
alloy
(b) Brass is a substitutional alloy, whilc steel is an intcrstitial
alloy
(c) Brass and steel are both substitutional alloys
(d) Brassand steel arc both interstitial alloys
Q.21 When clecrons are trapped into the crystal in anion vacancy,
the delect produced is known as
(a) Schottky defect
(b) Frenkel deflect
(¢) Stoichiometric defect
(d) F-centres

DIRECTIONS (Q.22-Q.24) : In the following questions,
morc than onc of the answers given are corrcct. Sclect the
correct answers and mark it according to the following
codes:

Codecs :
(a) 1, 2and 3 are correct
(b) 1 and 2 arc correcl
(¢) 2 and 4 are correcl
(d) 1 and 3 are correct
Q.22 Which of the following statements are truc about NaCl
structurc?
(1) CV ions are in fcc arrangement
(2) CI ions have coordination muanber of 6
(3) Each unit ccll contains 4 NaCl molecules
(4) Na™ions havc coordination numbcr of 4
Q.23 Which of the following donot exhibits Frenkel defect?
(1) Sodiun: chloride
(2) Graphite
(3) Diamond
(4) Silvcr bromide

—

Q.24 Point defects arc not prescent in
(1) molccular solids (2) amorphous solids

(3) liquids @) ionic solids

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions that follows :

In hcxagonal systems of crystals, a frcquently cncountered
arrangement of atoms is described as a hexagonal prism. Here, the
top and bottom of the cell are regular hexagons and three atoms
arc sandwiched in between them. A space-(illing model of this
structurc, callcd hexagonal closc-packed (hep), is constituted of a
sphere on a flat surface surrounded in the same plane by six
identical spheres as closcly as possible. These sphercs arc then
placed over the first layer so that they touch each other and
represent the sccond layer. Each one of these three spherces
touches three spheres of the bottom layer. Finally, the second
layer is covered with third layer that is identical to the bottom
laycr in relative position. Assume radius of cvery spherctobe 'r'.

Q.25 Thenumber of atoms in the HCP unit cell is

(a) 4 (b) 6
(c) 12 (d 17
Q.26 Thc volumc of this hep unit cell is—
(@ 2423
() 16421
(© 12v2r
64
(d) —r’
33
Q.27 The empty space in this hcp unit cell is
(a) 74% (b) 476%
© 32% d 26%
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DIRECTIONS (Q. 28-Q.30) : E ach of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each ofthese questions has four alternative choices,
only onc of which is the correct answer. You have to select the
correct choice.

(a) Statement-] is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Statcment-1 is Truc, Statcment-2 is Truc; Statcment-2 is
NOT a correct explanation for Statement-1.

(c) Statement -] is False, Statement-2 is True.

(d) Statement -1 is True, Statement-2 is False.

Q.28 Statement -1 : Spacc or cryslal lattice diffiers in symmetry of
the arrangement of points.

Statement -2 : nA=2d sin € , isknown as Bragg's equation.

Q.29 Statement -1: Thc presence of a large numbcr of Schottky
defccts in NaCl lowers its density.

Statement -2 : In NaCl, there are approximately 10°
Schottky pairs per cin® at room temperature.

Q.30 Statement-1 : Anion vacancics in alkali halidcs arc produced
by heating the alkali halide crystals with alkali metal vapour.
Statement -2 : Electrons trapped in anion vacancies are
referred to as F -centres.

28.@0®OO@ 29.@0®O@

RESPONSE GRID

30.0®OW

DAILY PRACTICE PROBLEM SHEET 30 - CHEMISTRY

Total Questions 30 Total Marks 120
Attempted Correct

Incorrect Net Score

Cut-off Score 40 Qualifying Score 60

Success Gap =Net Score — Qualifying Score

Net Score = (Correct x 4) — (Incorrect x 1)




DAILY PRACTICE
PROBLEMS

()

®)
@

®)

@

®)

(c)

®)

@

Density of unit cell

N x Mol.wt.(M)

T adx Avogadrono.(N )

gcm ™

1
Distance between Ktand F = i length of the edge

The munber of spheres in one body centred cubic and
in one face centred cubic unit cellis 2 and 4 respectively.

m - 2dsine

23_ 9 1022
58A5><6,()23><10 1.029 > 10

A unit cell contains 4 Nation and 4 C1™ ions

1.029x% 10%2

~ Unitcell = =257 x 102! unitcell

Bragg's cquation is m =2d sin e
Wheren is an integeri.e. 1,2, 3, 4 etc.
7= Vx Ny xd

M

_ 4.2%8.6%8.3%107 %6.023x10% % 33
155

=3.84=4

1
In a unit cell, atoms (W) at the corner = 3 L

1
atoms (O) at the centre of edges = " 12. 3

atoms(Na) at thecentreof the cube =1
W:O:Na=1:3: I, henceformula =NaWO,
Let the units of ferrous oxide in a unit cell = n, molecular
weight of ferrous oxide (FeQ)=56+16="72 gmol!,
72x%n

6.023x10%3
Volume of one unit = (length ofedge)?

=(5Ay =125 x102*cm?

Weigth of n units =

; wt.olcell
Density= —————,
volume
40 72« n

6.023. 107,125, 100

L 30792% 107!
a 72

=42.7x10 '=427~4
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0
—=(0.962 which lies in the range of

r, /1 = 187

0.732— 1.000, hence co-ordination number= 8 i.e. the
structure is CsCl type.

Mg has 6 co-ordination number (fcc structurc)

Crystals show good clcavage because their constitucnt
particlcs arc arranged in plancs.

The phenomenon is called piezoelectricity.

When radius ratio is betwecen 0.732 — 1, then co-
ordination number is 8 and structural arrangement is
body-centred cubic.

All the given statements are correct about F -centres.

As each Sr?% ion introduces one cation vacancy,
therefore concentration of cation vacancies = nwol %of
SrCl, added.

Yellow colour on heating NaCl in presence of Na is due
topresence of clectrons in anion vacancics (F -centres)

Impurity present in a crystal does not cstablish thermal
equilibriwm.

AgBr exhibits Frenkel defect duc to large difference in
the size of Ag* and Br~ions.

Brass, Cu = 80%, Zn = 20% is subsltitutional alloy.

Steel is an interstitial alloy because it is an alloy of Fe
with C, C atoms occupy the interstitial voids of Fe
crystals.

F -centres are the sites where anions arc missing and
instcad clectrons arc present which arc responsiblc f(or
colour.

In NaCl crystal, Na* ions have coordination number 6.
Statements (1), (2) and (3) are correct statements.

AgBr exhibits Frenkel defect due to large differencein
thesizc ofAg™ and Br™ ions. Statements, (1), (2)and (3)
arc correct choiccs.

Point defccts are present in ionic solids.

In 1 unit ccll of hep, the number of atoms can be
calculated as [ollows

Number of atoms in a unit cell of hep
1 1

=12x—4+2x—+3 =6
6 2

i.c. the correct answer is option (b)



[:in a hexagonal close packing (hep) the spheres in the
firstand third layers are vertically aligned. (See figure

below|
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26. (@) The volumeofhcp unit cellis given by the formula:-

Volumc of hexagon = Arca ol basc x height

=6x g(Zr)2 ><4r\f%' - 242¢?

i.c. the correct answer is oplion (a)

27. (@) In a hcp unit cell the space occupied is 74%, as

calculated below

Volune of theatoms in a miit cell

Packing fraction = :
Volumcofla unit ccll

3
6x T 1

3 n 22)(—
S22 W27 32

=0.74 0174 %
-. Einpty space in hcp unit cell = (100-74)% = 26%
i.c. the corrcctanswcris option (d).

28. ()

Spacc or crystal latticc is a rcgular rcpcating
arrangement of points in space and forms the basis of
classification ol all structurcs.

29, (b) When an atom or an ion is missing from ils normal
lattice site, a lattice vacancy or defect is created, which
is called Schottkey defect. Due to missing species,

density of crystal will be lowcered.

30. )

On heating the metal atoms deposit on the surface and
[inaily they difTuse into the crystal and aficrionisation
the alkali metal ion occupies cationic vacancy whereas
electron occupies anionic vacancy.
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