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Solved Examples

1. A cubic unit cell is made up of X and Y elements. If X are
present on the corners of the cube and Y are present on
centres of faces of cube, then find the formula of the

compound .
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2. If three elements P, Q and R crystallise in a cubic unit cell
with P atoms at the corners, Q atoms at the cubic centre
and R atoms at the centre of each face of the cube, then

write the formula of the compound.

° Watch Video Solution

3. Calculate the number of unit cells in 8.1 g of aluminium if
it crystallises in face-centred cubic (fcc) structure. (Atomic

mass of Al =27g - mol 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_sN3hZ97smZRi
https://dl.doubtnut.com/l/_AuGqj4itP7uM
https://dl.doubtnut.com/l/_0sGyleEBVnzN

4. Tungsten crystallizes in body centred cubic unit cell. If
the edge of the unit cell is 316.5 pm, what is the radius of

tungsten atom ?

° Watch Video Solution

5. Aluminium crystallizes in FCC structure. Atomic radius of
the metalics 125 pm. Calculate the edge length of the unit

cell. (Multiply the answer with 10)

° Watch Video Solution

6. The radius of Na™ is 95 pm and that of Cl ions is 181

pm. Predict whether the coordination number of Na™ is 6


https://dl.doubtnut.com/l/_LSQfQmN05M7V
https://dl.doubtnut.com/l/_1pCKjznpnggf
https://dl.doubtnut.com/l/_aCS050IcCtgP

or4.

° Watch Video Solution

7. Br~ ions form a close packed structure. If the radius of
Br~ ions is 195 pm, calculate the radius of the cation that
just fits into the tetrahedral hole. Can a cation A™ having
a radius of 82 pm be shipped into be octahedral hole of

the crystal A" Br™ ?

o Watch Video Solution

8. A compound is formed by two elements P and Q. Atoms

of Q (as anions) make hcp lattice and those of the element


https://dl.doubtnut.com/l/_aCS050IcCtgP
https://dl.doubtnut.com/l/_EJe7y1iUbxQM
https://dl.doubtnut.com/l/_IbkFBhERWzd3

P (as cations) occupy all the tetrahedral voids. What is the

formula of the compound?

o Watch Video Solution

9. Atoms of element B form hcp lattice and those of the
element A occupy 2 /3" of tetrahedral voids . What is the

formula of the compound formed by the element Aand B ?

° Watch Video Solution

10. In a cubic close packed structure of mixed oxides, the
lattice is made up of oxide ions, one-eighth of tetrahedral
voids are occupied by trivalent ions (B**) . What is the

formula of the oxide ?



https://dl.doubtnut.com/l/_IbkFBhERWzd3
https://dl.doubtnut.com/l/_U4a4iClA9Kbw
https://dl.doubtnut.com/l/_lfZrmnijxUZy

I ° Watch Video Solution

1. In the mineral, spinel, having the formula MgAl,O,
oxide ions ar arranged , in the cubic close packing, Mg?™

ions occupy the tetrahedrel voids while AI**

ions occupy
the octahedral voids.

(i) What precnetage of tetrahedral voids is occupied by
Mg*™" ions ?

(i) What precentage of octahedral voids is occupied by

APt ions ?

o Watch Video Solution



https://dl.doubtnut.com/l/_lfZrmnijxUZy
https://dl.doubtnut.com/l/_OzSJ2ggbMdFV

12. A compound having bcc geometry has atomic mass 50.
Calculate the density of the unit cell if its edge length is

290 pm.

° Watch Video Solution

13. Copper crystallises with face centred cubic unit cell . If
the radius of copper atom is 127.8 pm , calculate the
density of copper metal.

(Atomic mass of Cu = 63.55 u and Avogadro's number

N4 = 6.02 x 10%mol ~1) Multiply the answer with 100

o Watch Video Solution



https://dl.doubtnut.com/l/_DU84onzGYWTb
https://dl.doubtnut.com/l/_nKc4RVh4p9jq

14. Sodium has a bcc structure with nearest neighbour
distance of 365.9 pm. Calculate its density. (Atomic mass of

sodium = 23)

° Watch Video Solution

15. An element crystallizes in a f.c.c. lattice with cell edge of

250 pm. Calculate the density if 300 g of this element

024

contain2 x 1 atoms.

° Watch Video Solution

16. A metal (atomic mass = 50 ) has a body centred cubic

crystal structure. If the density of the metal is 596 g cm ™,


https://dl.doubtnut.com/l/_cHnVktGcWHqz
https://dl.doubtnut.com/l/_PqLXQGfzaMIW
https://dl.doubtnut.com/l/_clVkH5gdh6Hy

calculate the volume of the unit cell.

° Watch Video Solution

17. The density of chromium metal is 7.2gcm ~°. If the unit
cell is cubic with edge length of 289 pm, determine the
type of unit cell (simple, body centred or face centred)

[Atomic mass of

Cr = 52a. m. u., Ny = 6.02 x 10%°mol ']

o Watch Video Solution

18. An element with molor mass 27gmol ! forms a cubic
unit cell with edge length 4.05 x 10~ 3cm. If its density is

2.7gem ~°, what is the nature of the unit cell?



https://dl.doubtnut.com/l/_clVkH5gdh6Hy
https://dl.doubtnut.com/l/_UoVBMdFOH7mp
https://dl.doubtnut.com/l/_YEJ9JtGtlXAA

I ° Watch Video Solution

19. An element crystallises in bcc lattice with cell edge of

3 x 10 8cm. The density of the element is 6.89gcm 2 .

Calculate the molar mass of the element.

° Watch Video Solution

20. An element has a body-centred cubic (bcc) structure
with a cell edge of 288 pm . The density of the element is
7.2 g/cm3 . How many atoms are present in 208 g of the

element ?

o Watch Video Solution



https://dl.doubtnut.com/l/_YEJ9JtGtlXAA
https://dl.doubtnut.com/l/_228XQRFTXNfy
https://dl.doubtnut.com/l/_4SRRaPXnxFlX
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21. An element E crystallizes in body centred cubic
structure. If the edge length of the cell is 1.469 x 10~ '%m
and the density is 19.390m_3, calculate the atomic mass of
this element. Also calculate the radius of an atom of the

element.

o Watch Video Solution

22. Calculate the value of Avogadro's number from the
following data:
Density of NaCl = 2.165gcm ~*

Distance between Na® and CI1® in NaCl = 281 pm

o Watch Video Solution



https://dl.doubtnut.com/l/_9d6akCXvqDpu
https://dl.doubtnut.com/l/_HsD5mAj4YkPd
https://dl.doubtnut.com/l/_YI3xl7UpfK1h

23. The compound CuCl has Zns structure. Its density is 3.4

g cm 3. What is the length of the edge of the unit cell ?

° Watch Video Solution

24. An element A crystallises in fcc structure. 200 g of this
element has 4.12 x 10** atoms. If the density of A is

7.2g cm 3, calculate the edge length of the unit cell.

O Watch Video Solution

25. Niobium crystallizes in body - centered cubic structure .

3

If density is 855 g em ™~ ° , calculate atomic radius of

niobium using its atomic mass 93 U .

o Watch Video Solution



https://dl.doubtnut.com/l/_YI3xl7UpfK1h
https://dl.doubtnut.com/l/_HHwj3ESlCTja
https://dl.doubtnut.com/l/_2Hf8OuoGrLRG

26. KF has NaCl structure. What is the distance between

K™ and F ~ in KF, if the density is 2.48gcm ~3?

° Watch Video Solution

27. Aluminium crystallises in a cubic close-packed structure.
Its metallic radius is 125 pm.
(@) What is the length of the side of the unit cell? (b) How

many unit cells are there in 1.00 em? of aluminium?

° Watch Video Solution



https://dl.doubtnut.com/l/_2Hf8OuoGrLRG
https://dl.doubtnut.com/l/_8YkHHNqeLz9s
https://dl.doubtnut.com/l/_I2ltyuvgFA54

28. Silver has atomic mass 108 am.u. and density
10.5gem >, If the edge length of its unit cell is 409 pm,
identify the type of unit cell. Also calculate the radius of an

atom of silver.

o Watch Video Solution

29. Silver metal crysatllises with a face centred cubic lattice.
The length of the unit cell is found to be 4.077 x 10~ 8¢em.

Calulate the atomic radius and density of silver.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ov3NqzqQ7weS
https://dl.doubtnut.com/l/_VX0qrWJV03fk

30. The density of lead is 11.35gcm % and the metal
crystallizes with fee unit cell. Estimate the radius of lead
atom. (At. Mass of lead

—= 207gmol ! and NA = 6.02 x 1023m0l_1)

o Watch Video Solution

31.1f NaCl is doped with 10 ™% mol percent of SrC1I,, what

is the concentration of cation vacancy?

° Watch Video Solution

32. Analysis shows that nickel oxide has the formula

Nig 9301 00. What fractions of nickel "exist" as Ni2™ and


https://dl.doubtnut.com/l/_d3tFXZjVsWts
https://dl.doubtnut.com/l/_AE8PPSHf3OQB
https://dl.doubtnut.com/l/_8bWdwESW1NWJ

Ni®t ions?

° Watch Video Solution

33. If A>T replaces Na™t at the edge centre of NaCl

lattice ,then the cation vacancies in 1 mole of NaCl will be

o Watch Video Solution

Practice Problems

1. A cubic solid is made up of two elements X and Y . Atoms

Y are present at the corners of the cube and atoms X at

the body centre. What is the formula of the compound ?

[ o Watch Video Solution


https://dl.doubtnut.com/l/_8bWdwESW1NWJ
https://dl.doubtnut.com/l/_cEuRrq4QsAt6
https://dl.doubtnut.com/l/_2ybgvfsU28NL

2.When atom are placed at the corners of all 12 edges of a

cube, how many atoms are present per unit cell?

° Watch Video Solution

3. A unit cell consists of a cube in which there are A atoms
at the corners and B atoms at the face centres. Two A
atoms are missing from the two corners of the unit cell.

What is the formula of the compound ?

° Watch Video Solution



https://dl.doubtnut.com/l/_2ybgvfsU28NL
https://dl.doubtnut.com/l/_myQxbjgaUGyK
https://dl.doubtnut.com/l/_v9oyGssrZKF9

4. A compound formed by element X and Y crystallizes in
the cubic structure when Y atoms are at the corners of
the cube and X atoms are at the alternate faces. What is

the formula of the compound?

o Watch Video Solution

5. Gold crystallizes in the face centred cubic lattice.
Calculate the approximate number of unit cells in 2 mg of

gold. (Atomic mass of gold=197u).

° Watch Video Solution



https://dl.doubtnut.com/l/_eQutmikjDJth
https://dl.doubtnut.com/l/_gumbwglvxTdt

6. Xenon crystallizes in the face-centred cubic lattice and
the edge of the unit cell is 620 pm. What is the nearest

neighbour distance and what is the redius of xenon atom?

o Watch Video Solution

7. The length of the unit cell edge of a body — centred
cubic metal crystal is 352pm. Calculate he radius of an

atom of the metal .

Lo

° Watch Video Solution



https://dl.doubtnut.com/l/_3W9QUC0CrJvi
https://dl.doubtnut.com/l/_4a1VQWCGUWKV

8. Calculate the atomic radius of elementary silver which
crystallises in face centred cubic lattice with unit cell edge

length 4.086 x 10~ 'm.

o Watch Video Solution

9. A solid has a structure in which W atoms are located at
the corners 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

° Watch Video Solution



https://dl.doubtnut.com/l/_MxwuHzEscLSy
https://dl.doubtnut.com/l/_lzXqrFdKj8mX

10. In CsCl with cubic structure, Cl~ ions are located at
each corner and Cs™ ions at the centre of the unit cell. If
ros+ and - and 1.69A and 1.81A respectively. Find the

value of edge length of cube.

° Watch Video Solution

11. Tungsten crystallizes in body centred cubic lattice.
Calculate the number of unit cells in 1.5 g of tungsten
crystallizes in body centred cubic lattice . Calculate the
number of unit cells in 1.5 g of tungsten (Atomic mass of

tungsten =184 u).

° Watch Video Solution



https://dl.doubtnut.com/l/_xa87dEPbja6B
https://dl.doubtnut.com/l/_KjvSQ8OUAc3B
https://dl.doubtnut.com/l/_W1XealPUKHto

12. Sodium crystallizes in a bcc unit cell. Calcuate the
approximate number of unit cells in 9.2 g of sodium

(Atomic mass of Na=23)

° Watch Video Solution

13. An element crystallizes in face centred unit cell. What is
the length of the side of the unit cell, if atomic radius of

the element is 0144 nm ?

o Watch Video Solution

14. In the fcc arrangement of A and B atoms whose A
atoms are at corners of the unit cell and B are at the face

centres one of the A atom is missing from one corner in


https://dl.doubtnut.com/l/_W1XealPUKHto
https://dl.doubtnut.com/l/_I1Z0gha62tia
https://dl.doubtnut.com/l/_uwhhV24ZJ7at

each unit cell. What is the simplest formula of the

compound?

o Watch Video Solution

15. The atomic radii of Cs* and Cl~ ions are
1.69A and 1.81A respectively. Predict the coordination

number of Cs™ ion and structure of CsCl.

° Watch Video Solution

16. A solid AB has NaCl structure. If the radius of the

cation A is 100 pm, what is the radius of anion B?

° Watch Video Solution



https://dl.doubtnut.com/l/_uwhhV24ZJ7at
https://dl.doubtnut.com/l/_WZ3PhP90wLsD
https://dl.doubtnut.com/l/_8udPu8KRpRNk

17. If the radius of Br~ ion is 0182 nn, how large can a

cation be fit in its tetrahedral holes ?

° Watch Video Solution

18. A solid is made of two elements X and Y. Atoms X are in
fcc arrangement and Y atoms occupy all the octahedral
sites and alternate tetrahedral sites. What is the formula

of compound ?

° Watch Video Solution

19. A compound is formed by two elements X and Y.

Atoms of the element Y (as anion) make ccp and those of


https://dl.doubtnut.com/l/_5jVJJwMPkbHF
https://dl.doubtnut.com/l/_GHxmxxTrclQa
https://dl.doubtnut.com/l/_vIkM4kkH1ClX

element X (as cation) occupy all the octahedral voids.

What is the formula of the compound?

o Watch Video Solution

20. A comound is formed by two elements M and N. The
element N froms ccp and atoms of M occupy 1/3rd of

tetrahedral voids. What is the formula of the compound ?

° Watch Video Solution

21. In a crystalline solid, anions B are arranged in ccp
structure. Cations A are equally distributed between
octahedral and tetrahedral voids if all the octahedral voids

are occupied the formula of the ionic solids will be



https://dl.doubtnut.com/l/_vIkM4kkH1ClX
https://dl.doubtnut.com/l/_XtRARy9i3e1c
https://dl.doubtnut.com/l/_18WwJfVwOwDB

I ° Watch Video Solution

22.In solid, oxide ions are arranged in ccp. One sixth of the
tetrahedral voids are occupied by the cations (A) while one
third of the octahedral voids, are occupied by the cations

(B). What is the formula of the compound ?

° Watch Video Solution

23. In corrundum, oxid ions are arranged in h. c. p. array
and the aluminum ions occupy two — thirds of octahedral

voids. What is the formula of currundum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_18WwJfVwOwDB
https://dl.doubtnut.com/l/_Z2y4KVUs9VWA
https://dl.doubtnut.com/l/_I0nwKwy6suXK
https://dl.doubtnut.com/l/_nmHTYunqv4vQ

24. An element crystallizes in fec lattice with a cell edge of

300 pm. The density of the element is 108 g cm °.

Calculate the number of atoms in 108 g of the element.

° Watch Video Solution

25. An element 'X' (At. Mass = 40 g mol ') having fcc
structure has unit cell edge length of 400 pm . Calculate
the density of 'X' and the number of unit cells in 4 g of 'X'.

(N4 = 6.022 x 10%mol 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_nmHTYunqv4vQ
https://dl.doubtnut.com/l/_4ML8SWl4iNlG

26. An element crystallizes in f.c.c. lattice with edge length
of 400 pm. The density of the element is 7 g em ~>. How

many atoms are present in 280 g of the element ?

° Watch Video Solution

27. CsCl has body centred cubic lattice with the length of a
side of a unit cell 4121 pm and alumininum is face centred
cubic lattice with length of the side of unit cell 405 pm.
Which of the two has larger density ? (Atomic mass of 'Cs =

132.9,Al =269, Cl =35.5)

o Watch Video Solution



https://dl.doubtnut.com/l/_57KdL3F720mR
https://dl.doubtnut.com/l/_xQwhUyTCBljZ

28. The unit cell of a metallic element of atomic mass (
108g /mole) and density 10.5g/cm® is a cube with edge
length of 409 pm. The structure of the crystal lattice would

be:

o Watch Video Solution

29. Iron has a body centred cubic unit cell with a cell
dimension of 286.65 pm. The density of irong is
7.874gem >, Use this information to calculate Avogardo's

number ?

o Watch Video Solution



https://dl.doubtnut.com/l/_HhvHtKdfPKPB
https://dl.doubtnut.com/l/_mKMxUojxWIBL

30. Gold (atomic mass = 197 u) has atomic radius = 0.144
nm. It crystallises in face centred unit cell. Calculate the

density of gold. (No = 6.022 x 10*mol )

° Watch Video Solution

31. An element having bcc geometry has atomic mass
60gmol ~!. Calculate the density of unit cell if edge length

is 300 pm.

° Watch Video Solution

32. An element with density 10 g ¢cm ~ 3 forms a cubic unit

cell with edge length 3 x 10~ 3cm. What is the nature of


https://dl.doubtnut.com/l/_vacgvWDcTYV0
https://dl.doubtnut.com/l/_BBrHWDzQWlPm
https://dl.doubtnut.com/l/_6JyOIOfUXSX3

the cubic unit cell if the atomic mass of the element is 81 g

mol L.

o Watch Video Solution

33. A lead (ll)sulphide crystals has an NaCl structure .What
is its density ?The edge length of the unit cell is 500 pm .

N, = 6.023 x 10** ,atomic mass :Pb =207.2,5=32.

° Watch Video Solution

34. Formula mass of NaCl is 58.45gmol ' and density of

its pure form is 2.167gem °.

The average distance
between adjacent sodium and chloride ions in the crystal is

2.814 x 10~ 3cm. Calculate Avogadro constant.



https://dl.doubtnut.com/l/_6JyOIOfUXSX3
https://dl.doubtnut.com/l/_l5hi9ronu8Hn
https://dl.doubtnut.com/l/_9RcRIZEStA7T

I ° Watch Video Solution

35. Copper crystallizer into an fcc lattice with edge length

3.61 x 10°cm, Show that the calculated density in in

agreement with its measured value of 8.92gem?.

° Watch Video Solution

36. Crystalline CsBr has a cubic structure. Calculate the unit

cell edge length if the density of CsBr crystal is 4.24gcm 3

(atomic masses : C's = 133, Br = 80).

o Watch Video Solution



https://dl.doubtnut.com/l/_9RcRIZEStA7T
https://dl.doubtnut.com/l/_vfvCM5FLorRq
https://dl.doubtnut.com/l/_7uh3pz4qdREW

37. The unit cell of a metallic element of atomic mass (
108g /mole) and density 10.5g /cm? is a cube with edge
length of 409 pm. The structure of the crystal lattice would

be:

o Watch Video Solution

38. What is the distance between Na™ and CI~ ions in
NaCl crystal if density is 2.165g cm % ? NaCl crystallises in

fcc lattice.

° Watch Video Solution



https://dl.doubtnut.com/l/_auVsnaNystjz
https://dl.doubtnut.com/l/_3NQK9eitmOfa

39. A compound AB crystallises in the b.c.c lattice with unit
cell edge length of 390 pm. Calculate

(a) the distance between the oppsitely charged ions in the
lattice.

(b) the radius of A" ion if radius of B~ ion is 175 pm.

° Watch Video Solution

40. Thallium chloride TICI crystallises in either a simple
cubic lattice or fcc lattice of CI™ ions with T1™ ions in
voids. If the density of solid is 7g/cm3 and edge length of
unit cell is 3.85 x 10~ % cm. What is the geometry of unit

cell ? (At. number of TI=204.37 & Cl|=35.5)

° Watch Video Solution



https://dl.doubtnut.com/l/_ylIHCtVXmmPW
https://dl.doubtnut.com/l/_rBsap0l6dS3p

41. Cesium chloride crystallizes as cubic lattice and has a
density of 4.0gem 3 . Calculate the length of the edge of

the unit cell of cesium chloride. (Molar of CsCl =

168.5gmol ~ 1)

o Watch Video Solution

42. An element having atomic mass 107.9 u had FCC lattice.
The edge length of its unit cell is 408.6 pm. Calculate

density of the unit cell. [Given , Ny = 6.022 X 1023].

° Watch Video Solution



https://dl.doubtnut.com/l/_rBsap0l6dS3p
https://dl.doubtnut.com/l/_qIf0JBHyEpYS
https://dl.doubtnut.com/l/_gjXRNn76o31H

43. An element with density 11.2gem 2 forms a f. c. c.
lattice with edge length of 4 x 10~ cm. Calculate the
atomic mass of the element. (Given

Ny = 6.022 x 10%mol !

o Watch Video Solution

44. X-rays diffraction studies show that copper crystallizes
in an fcc unit cell with cell edge of 3.608 x 10 %cm. In a
separte experiment, copper is determined to have a

density of 8.92gcm?. Calculate the atomic mass of copper.

o Watch Video Solution



https://dl.doubtnut.com/l/_e1E5M9lmRgmd
https://dl.doubtnut.com/l/_P7o8ySFjs9BY

45. The element chromium crystallises in a body centred
cubic lattice whose density is 7.20g / cm?®. The length of the
edge of the unit cell is 2884 pm. Calculate Avogadro's

number (Atomic mas of Cr = 52).

o Watch Video Solution

46. An element has atomic mass 93gmol ' and density
11.5gem 3. If the edge length of its unit cell is 300 pm,

identify the type of unit cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_fNaUTwcNAbmq
https://dl.doubtnut.com/l/_SVje4LCbIJq9

47. The composition of a sample of wustite is Feg 9301 g0-

What percentage of iron is present in the form of Fe(III)

?

o Watch Video Solution

48. A metal oxide has empirical formula M; 450199 What

will be the percentage of M2 ™ ion in the crystal ?

o Watch Video Solution

Conceptual Questions 1


https://dl.doubtnut.com/l/_MUDRtMNc9Iik
https://dl.doubtnut.com/l/_saZzojUhdJoQ

1. A metal crystallizes in a body centred cubic structure. If
'a' is the edge length of its unit cell, 'r' is the radius of the

sphere. What is the relationship between 'r' and 'a' ?

o Watch Video Solution

2. If the radius of the octaheral void is » and the radius of
the atoms in close-packing is R, derive relation between r

and R

° Watch Video Solution

3.1n a close packing of N spheres, how many

(i) tetrahedral , and (ii) octahedral sites are present?



https://dl.doubtnut.com/l/_lEvZuE3aqWTn
https://dl.doubtnut.com/l/_IRFt1TGcCuBm
https://dl.doubtnut.com/l/_c1AKAlCG0fre

o Watch Video Solution

4. Which of the following lattices has the highest packing

efficency (a) simple cubic, (b) body-centred cubic, and (c )

hexagonal close-packed lattice?

A. Simple cubic closed packed (ccp ) lattice.

(b) body central cubic lattice.

(c ) hexagonal closed packed (hcp) lattice.

Answer: c

S |


https://dl.doubtnut.com/l/_c1AKAlCG0fre
https://dl.doubtnut.com/l/_cc9dlROIRJc6

[ & Watch Video Solution ]

5. What is meant by the term "coordination number"?
b. What is the coordination number of atoms:
i.in a cubic-packed structure?

ii. In a body-centreds structure?

° Watch Video Solution

6. The ions of NaF and MgO have the same number of
electrons and inter nuclear distances are about the same
(235 pm and 215 pm). Why are then the melting points of

NaF and MgO so different (992° C' and 2642° C)?

° Watch Video Solution



https://dl.doubtnut.com/l/_cc9dlROIRJc6
https://dl.doubtnut.com/l/_34cwvwNkJP3C
https://dl.doubtnut.com/l/_wu0Nue0HyjHo

7.The most unsysmmetrical and symmeterical systems are,

respectively:

° Watch Video Solution

8. How many atoms can be assigned to its unit cell if an
element forms (i) a body centred cubic cell and ii) face

centred cubic cell ?

o Watch Video Solution

9. What is the maximum number of atoms in a hcp crystal

structure of an element ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jGn1GIqjr7O5
https://dl.doubtnut.com/l/_PAWo6auF6Hpg
https://dl.doubtnut.com/l/_9qqQP78RWSBd

10. Which of the following network solids is an

exceptionally good conductor of electricity ?

o Watch Video Solution

11. How are unit cell and space lattice related ?

° Watch Video Solution

12. Pick out the odd ones from the following sets: i)
Sulphur, Argon, Solid CQO,, Diamond , (ii) SiC,

Quartz,BaO,Graphite

o View Text Solution



https://dl.doubtnut.com/l/_9qqQP78RWSBd
https://dl.doubtnut.com/l/_DnWSKQVNCXiU
https://dl.doubtnut.com/l/_44SxANcZvPqC
https://dl.doubtnut.com/l/_UIciPGp9s2mC

13. What is the two-dimensional coordination number of a

molecule in square close-packed layer?

° Watch Video Solution

14.Solid A is a very hard electrical insulator in solid as well
as in molten state and melts at extermely high

temperature. What type of solid is it?

° Watch Video Solution

15. What type of solids are electrical conductors, malleable

or ductile?



https://dl.doubtnut.com/l/_UIciPGp9s2mC
https://dl.doubtnut.com/l/_GjOuk27MRIKC
https://dl.doubtnut.com/l/_RQirDAjMHCii
https://dl.doubtnut.com/l/_quRDesUBtBVV

I @ Watch Video Solution

16. How may octahedral voids are present in 1 mole of a

compound having cubic close packed structure ?

° Watch Video Solution

17. What is the total number of atoms per unit cell in a face

centred cubic (fcc) structure ?

° Watch Video Solution

18. Some of the very old glass objects appear slightly milky

instead of being transparent. Why ?

[ e |


https://dl.doubtnut.com/l/_quRDesUBtBVV
https://dl.doubtnut.com/l/_X7PxfnRMktc8
https://dl.doubtnut.com/l/_y2WCSbUY47UL
https://dl.doubtnut.com/l/_tTTyp5OdeNmj

l &J Watch Video Solution ]

19. A compound AB, possesses the CaF, type crystal
structure. The co-ordination number of 421 and B~ ions

is the crystal will be:

o Watch Video Solution

20. Ferric oxide crystalliizes in a hexagonal close-packed
array of oxide ions with two out of every three octahedral
holes occupied by ferric ions. Derive the formula of the

ferric oxide.

o Watch Video Solution



https://dl.doubtnut.com/l/_tTTyp5OdeNmj
https://dl.doubtnut.com/l/_drJ80XcH41r6
https://dl.doubtnut.com/l/_jZVodvFaJ0OO
https://dl.doubtnut.com/l/_lFKxOkx46QvT

21. If three elements X, Y and Z crystallize in a cubic solid
with X atoms at the corners, Y atoms at the cube centres
and Z atoms at the face of the cube, then write the formula

of the compound.

o Watch Video Solution

22. If a solid 'AB'A' atoms have ccp arrangement and B
atoms occupy all the octahedral sites. If all the face centred

atoms along one of the axes are removed, then what will


https://dl.doubtnut.com/l/_lFKxOkx46QvT
https://dl.doubtnut.com/l/_9f8cdKBhujjh

be the resultant stoichiometry of the compound?

B A

)

.'@ /B
A =

B A

i \ .
2 atoms along one axis are removed,

o Watch Video Solution

23. Both diamond and rhombic sulphur are covalent solids
but the latter has very low melting point than the former.

Explain why ?


https://dl.doubtnut.com/l/_9f8cdKBhujjh
https://dl.doubtnut.com/l/_AcgNQy1DM7vm

o Watch Video Solution

24. Write a feature which will distinguish a metallic solid

from an ionic solid.

° Watch Video Solution

25. Write a distinguishing feature of metallic solids.

o Watch Video Solution

26. What is the difference between glass and quartz while
both are made up from Si0, tetrahedral? Under what

conditions could quartz be converted into glass ?



https://dl.doubtnut.com/l/_AcgNQy1DM7vm
https://dl.doubtnut.com/l/_PPglxES4nrLD
https://dl.doubtnut.com/l/_THNMkPrxmvpR
https://dl.doubtnut.com/l/_W34HwIh9PI49

I ° Watch Video Solution

27. What is difference in bahavior between glass and
sodium chloride would you expect to observe if you break

off a piece of either cube ?

° Watch Video Solution

28. KF has ccp structure. Calculate the radius of the unit
cell if the edge length of the unit cell is 400 pm. How many

F' ~ ions and octahedral voids are there in the unit cell ?

o Watch Video Solution



https://dl.doubtnut.com/l/_W34HwIh9PI49
https://dl.doubtnut.com/l/_q1WrpLc1pGxn
https://dl.doubtnut.com/l/_3L8KsfZwp2V8

29. If 'a' be the edge length of the unit cell and r be the
radius of an atom, then for face centred cubic lattice, the

correct relation is

o Watch Video Solution

30. How will you show that glass is super cooled liquid ?

o Watch Video Solution

Conceptual Questions 2

1. What change occurs when AgCl is doped with C'dCl5 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AazJX5EmOwDr
https://dl.doubtnut.com/l/_sH9BosE4gyfG
https://dl.doubtnut.com/l/_o5OPvseDcXkx

2. What type of stoichiometric defect is shown by NaCl ?

Explain.

o Watch Video Solution

3. Analyses shows that FeO has a non-stoichiometric

composition with formula Feg 9501 oo. Give reason.

° Watch Video Solution

4. Following is the schematic alignment of magnetic

moments :


https://dl.doubtnut.com/l/_o5OPvseDcXkx
https://dl.doubtnut.com/l/_LPZdfZNqnHXn
https://dl.doubtnut.com/l/_PNWbIHtTSHt6
https://dl.doubtnut.com/l/_aV2uprDANeEo

OIOIOIIOIO

Identify the type of magnetism. What happens when these

substances are heated?

° Watch Video Solution

5. Name any one solid in which both Frenkel and Schottky

defects occur.

o Watch Video Solution

6. What is the effect of temperature on the conductivity of

metals and semi-metals ?

o Watch Video Solution



https://dl.doubtnut.com/l/_aV2uprDANeEo
https://dl.doubtnut.com/l/_I2I7vZGf4xGr
https://dl.doubtnut.com/l/_cpaRhXLL1KNM

7. Why is Frenkel defect not found in pure alkali metal

halides ?

° Watch Video Solution

8. What is the effect of Schottky defect on the density of

crystal ?

o Watch Video Solution

9. What is the difference in the semi - conductors obtained

by doping silicon with As or with Ga ?

° Watch Video Solution



https://dl.doubtnut.com/l/_cpaRhXLL1KNM
https://dl.doubtnut.com/l/_DdcD9gUapos9
https://dl.doubtnut.com/l/_yJIHPexkdG9A
https://dl.doubtnut.com/l/_MhPLoJGuKsQt

10. Identify the type of defect shows in the following figure

What type of substances show this defect ?

Soended@o
- Y-T-XY-1Y-)
SoPomo@0
2 T T TY

@06080c@0
Al I T 'Y
AL Y- T T
090800800

o Watch Video Solution



https://dl.doubtnut.com/l/_MhPLoJGuKsQt
https://dl.doubtnut.com/l/_s6CFBQGwCE6S

11. What type of semiconductor is obtained when :
(i) Ge is doped with in.

(ii) Sl is doped with P.

o View Text Solution

12. Name the compound that can be added to AgCl so as

to produce cation vacancies.

° Watch Video Solution

13. Which point defect lowers the density of a crystal?

° Watch Video Solution



https://dl.doubtnut.com/l/_4oL7JDLXhOI5
https://dl.doubtnut.com/l/_lSgG4wmdymhl
https://dl.doubtnut.com/l/_PnuLClwIoj3K
https://dl.doubtnut.com/l/_XsvKHrPxMeWc

14. How does the electrical conductivity of super-

conductors vary with temperature ?

o Watch Video Solution

15. Name the non-stoichiometric point defect responsible

for the colour of alkali metals halides.

° Watch Video Solution

16. Give reason :
(a) Why is Frenkel defect found in AgCl ?
(b) What is the difference between silicon doped with

phosphorus and doped with gallium semi-conductors ?



https://dl.doubtnut.com/l/_XsvKHrPxMeWc
https://dl.doubtnut.com/l/_f0GLlBnvEogz
https://dl.doubtnut.com/l/_35e9PeTJvzcD

l o Watch Video Solution I

17. Why does ZnO appear golden yellow at high

temperature ? Explain.

o Watch Video Solution

18. The electrical conductivity of a metal decreases with rise

in temperature while that of semi-conductor increases.

Justify.

° Watch Video Solution



https://dl.doubtnut.com/l/_35e9PeTJvzcD
https://dl.doubtnut.com/l/_0oEvYvHl5BrC
https://dl.doubtnut.com/l/_HxG05wY83auW

19. Why does zinc oxide exhibit enhanced electrical

conducity on heating ?

o Watch Video Solution

20. Out of NaCl and AgCl, which one shows Frenkel defect

and why ?

° Watch Video Solution

21. Why LiCl acquires pick colour when heated in Li vapours

?

° Watch Video Solution



https://dl.doubtnut.com/l/_rf9rYMNkzfqb
https://dl.doubtnut.com/l/_54qJT8RjMNpm
https://dl.doubtnut.com/l/_kEcGzUtpnfVx

Advanced Level Problems

1. In a crystalline solid, anions Y = are arranged in ccp.
Cation Xt are equally distributed between octehedral
and tetrahedral voids. If all the octahedral voids are

occupied, what is the formula of the compound ?

o Watch Video Solution

2.1n a face centered lattice of X and Y, X atoms are present
at the corners while Y atoms are at face centres.

(a) What is the formula of the compound ?

(b) What would be the formula of the compound if (i) one

of the X atoms is missing from a corner in each unit cell


https://dl.doubtnut.com/l/_am0b1G3s0LZp
https://dl.doubtnut.com/l/_FzhFx6uNY0Ll

(i) one of the X atoms at from a corner is replaced by Z

atom. (also monovalent) ?

o Watch Video Solution

3.1n a normal spinel structure , O?~ ions form fcc packing
and 1/8 of the tetrahedral sites are occupied by divalent
metal , A2" ions and half of the octahedral sites are
occupied by trivalent metal B®>" ions, what is the ratio of
tetrahedral/octahedral sites :

(i) occupied in spinel structure

(ii) not occupied in spinel structure .

° Watch Video Solution



https://dl.doubtnut.com/l/_FzhFx6uNY0Ll
https://dl.doubtnut.com/l/_xBP1zTNToyRj

4. Lithium borohydride (LiBH), crystallizes in an
orthorohombic system having 4 molecules per unit cell.
The unit cell dimensions are : a = 6.81A and ¢ = 7.17A.
Calculate the density of the crystal (At. Mass of

Li=7B=11,H = 1u).

° Watch Video Solution

5. Iron crystallizes in several forms. At 1185 K , the body
centred cubic a- form of iron changes to the face centred
cubic - form of iron. Assuming that the distance betweem
the nearest neighbours is the same in two forms at the
transition temperature, calcuate the ratio of the density of

a- form to that of - form at the transition temperature.

.y


https://dl.doubtnut.com/l/_voRDRGbyKqVB
https://dl.doubtnut.com/l/_2wgZiGUhqoZY

| ' Vvatcn video oolution ]

6. KCl crystallizes in the same type of lattice as does

NaCl. Given that

’rNa,@

"Na® _ 0.5 and = 0.7

Tcre Trge
Calculate (a) the ratio of side of the unit cell for KCI to
that for NaCl, and (b) the ratio of density of NaCl to that

KCl.

° Watch Video Solution

7. A metal crystallizes in a face centred cubic unit cell with
a = 0.560nm. Calculate the density of the metal if it
contains 0.1% Schottky defects. (Atomic mass of metal =

40gmol ~ 1)



https://dl.doubtnut.com/l/_2wgZiGUhqoZY
https://dl.doubtnut.com/l/_F8U86OuDzrUC
https://dl.doubtnut.com/l/_XuIOozuJROry

I o Watch Video Solution

8. By X-ray diffraction method, the unit cell edge length of
sodium chloride is found to be 562.6 pm. The density of
NaCl is observed to be 2.158gcm ~ 3.

(i) Predict the type of defect present in the crystal.

(i) Calculate the percentage of Nat and CI~ ions

missing.

o Watch Video Solution

Ncert File Solved Ncert In Test Questions

1. Why are solid rigid?



https://dl.doubtnut.com/l/_XuIOozuJROry
https://dl.doubtnut.com/l/_b4C4SRUhnzoi
https://dl.doubtnut.com/l/_UQ71MntAaL2s

I @ Watch Video Solution

2. Why do solids have a definite volume?

o Watch Video Solution

3. Classify the following as amorphous or crystalline solids:
polyurethane, naphtalene, benzoic acid, teflon, potassium

nitrate, cellophane, polyvinyl chloride, fibre glass, copper.

° Watch Video Solution

4.Why is glass considered a supercooled liquid?

° Watch Video Solution



https://dl.doubtnut.com/l/_UQ71MntAaL2s
https://dl.doubtnut.com/l/_K2PGjoG4BlrS
https://dl.doubtnut.com/l/_3NkqVWhg2lU0
https://dl.doubtnut.com/l/_qVXGUWvj3Bbh

5. The refractive index of a solid is observed to have the
same value along all direction. Comment on the nature of

this solid. Would it show cleavage property?

° Watch Video Solution

6. Classify the following solids in different categories based
on the nature of intermolecular forces operating in them:
Itbr. Potassium sulphate, tin, benzene, urea, ammonia,
water, zinc sulphide,graphite, rubidium , argon, silicon

carbide.

o Watch Video Solution



https://dl.doubtnut.com/l/_qVXGUWvj3Bbh
https://dl.doubtnut.com/l/_yBhzU8O59krt
https://dl.doubtnut.com/l/_eDxc12F9Kw1s
https://dl.doubtnut.com/l/_TFMa8owoq66z

7. Solid A is a very hard electrical insulator in solid as well
as in molten state and melts at extermely high

temperature. What type of solid is it?

o Watch Video Solution

8. lonic solids conduct electricity in the molten state but

not is the solid state. Explain.

° Watch Video Solution

9. What type of solids are electrical conductors, malleable

or ductile?

° Watch Video Solution



https://dl.doubtnut.com/l/_TFMa8owoq66z
https://dl.doubtnut.com/l/_tZhQ5qwJqVxv
https://dl.doubtnut.com/l/_8Ec1m5J2Eaw5

10. Give the significance of "lattice point."

° Watch Video Solution

11. Name the parameters that characterized a unit cell.

° Watch Video Solution

12. Distinguish between
a. Hexagonal and monoclinic unit cells

(b) Face-entred and end-centred unit cells

O Watch Video Solution



https://dl.doubtnut.com/l/_mJZ8q54V4erT
https://dl.doubtnut.com/l/_O8avWBp0NeSz
https://dl.doubtnut.com/l/_sj1YnMWQS3zS

13. Explain how much portin of an atom located at (a)
corner and (b) body centre of a cubic unit cell is part of its

neighouring unit cell.

o Watch Video Solution

14. What is the two-dimensional coordination number of a

molecule in square close-packed layer?

o Watch Video Solution

15. A compound is formed hexagonal close-packed
structure. What is the total number of voids in 0.5 mol of

it? How many of these are tetrahedral voids?



https://dl.doubtnut.com/l/_0SytlM529VxX
https://dl.doubtnut.com/l/_W9rywSdq4g3S
https://dl.doubtnut.com/l/_R5gsN1jxoNTz

o Watch Video Solution

16. A comound is formed by two elements M and N. The
element N froms ccp and atoms of M occupy 1/3rd of

tetrahedral voids. What is the formula of the compound ?

o Watch Video Solution

17. Which of the following lattices has the highest packing
efficency (a) simple cubic, (b) body-centred cubic, and (c )

hexagonal close-packed lattice?

o Watch Video Solution



https://dl.doubtnut.com/l/_R5gsN1jxoNTz
https://dl.doubtnut.com/l/_05YYdArnsph4
https://dl.doubtnut.com/l/_wWzoQfQVIW9Y

18. An element with molar mass 2.7 x 102 kg per mole
forms a cubic unit cell with edge length 405 pm. If its
density is 2.7 x 10 , what is the nature of the cubic unit

cell ?

o Watch Video Solution

19. What type of defect can arise when a solid is heated?

Which physical property is affected by it and in what way?

° Watch Video Solution

20. What type of stoichiometric defect is shown by:

(@) ZnS (b) AgBr



https://dl.doubtnut.com/l/_pHyWDItjX8Rw
https://dl.doubtnut.com/l/_Egsns0pQzfFB
https://dl.doubtnut.com/l/_P3JM078H0Kim

o Watch Video Solution

21. Explain how vacancies are introduced in an ionic solid
when a cation of higher valence is added as an impurity in

it.

° Watch Video Solution

22. lonic solids, which have anioninc vacancies due to metal
excess defect, developed colour. Explain with the help of a

suitalbe example.

o Watch Video Solution



https://dl.doubtnut.com/l/_P3JM078H0Kim
https://dl.doubtnut.com/l/_sTdaycXE3gTy
https://dl.doubtnut.com/l/_1Cco65PIVN5Q

23. A group-14 element is to be converted into n-type
semiconductor by doping it with a suitalbe impurity. To

which group this impurity belong?

o Watch Video Solution

24. What type of substances would make better permanent
magnets, ferromagnetic or ferrimagnetic? Justify your

answer.

° Watch Video Solution

Ncert File Solved Ncert Textbook Exercises


https://dl.doubtnut.com/l/_LOOuGHzOX54J
https://dl.doubtnut.com/l/_1BYxoh0EOWXp

1. Define the term "amorphous". Give a few example of

amorphous solids.

° Watch Video Solution

2. What makes a glass different from a solid such as
quartz? Under what conditions could quartz be converted

into glass?

o Watch Video Solution

3. Classify each of the following solids as ionic, metallic,
molecular, network (covalent), or amorphoues.

a. Tetra phosphorus decoxide (P,O1)


https://dl.doubtnut.com/l/_OUk3onYkRy1Z
https://dl.doubtnut.com/l/_7SI38W9rRtt3
https://dl.doubtnut.com/l/_GEfF4YHawQya

b. Graphite c. Brass
d. Ammonium phosphate (NH,), PO,
e.Sicf. Rbg. I, h. LiBr

i. Py j. St k. Plastic

o Watch Video Solution

4. What is meant by the term "coordination number"?
b. What is the coordination number of atoms:
i.in a cubic-packed structure?

ii. In a body-centreds structure?

o Watch Video Solution



https://dl.doubtnut.com/l/_GEfF4YHawQya
https://dl.doubtnut.com/l/_ddZDAtVCNdcC

5. How can you determine the atoic mass of an unknown
metal if you know its density and the dimension of its unit

cell ? Explain.

° Watch Video Solution

6. a. "Stability of a crystal is reflected is reflected in the
magnitude of its melting points" Comment.

b. Melting points of some compounds are given below
water = 273K, ethyl alcohol = 153.7K, diethyl ether
= 156.8K, methane = 90.5K. What can you say about
the intermolecular forces between the molecules of these

compounds?

° Watch Video Solution



https://dl.doubtnut.com/l/_O2HyOtOPXHFi
https://dl.doubtnut.com/l/_wJdpiyl7lhwi

7. How will you distinguish between the following pairs of
terms?

a. Hexagonal close-packing and cubic close-packing

b. Crystal lattice and unit cell

c. Tetrahedral void octahedral void

° Watch Video Solution

8. How many lattice points are there in one unit cell of each
of the following lattice?

a. Face-centred cubic

b. Face-centred tetragonal

c. Body-centred

° Watch Video Solution



https://dl.doubtnut.com/l/_wJdpiyl7lhwi
https://dl.doubtnut.com/l/_xFMCAOxMcXxH
https://dl.doubtnut.com/l/_GecSq7JeyAwr

9. Explain
a. The basic of sumilarities and differences between
metallic and ionic crystals.

b. lonic solids are hard and brittle.

° Watch Video Solution

10. Calculate the efficiency of packing in case of a metal
crystal for

a. Simple cubic

b. Body-centred cubic

c. Face-centred cubic (with the assumptions that atoms are

touching each other).

N


https://dl.doubtnut.com/l/_GecSq7JeyAwr
https://dl.doubtnut.com/l/_buvIlQvrVTlM
https://dl.doubtnut.com/l/_u6CLuDmROrti

[ W Watch Video Solution ]

11. Silver crystallizes in fcc lattic. If the edge length of the
cell is 4.07 x 10~ ®cm and density is 10.5gcm 2. Calculate

the atomic mass of silver.

o Watch Video Solution

12. A cubic solid is made of two elements P and Q . Atoms
of Q are at the corners of the cube and P at the body -
centre . What is the formula of the compound ? What are

the coordination numbers of Pand Q ?

o Watch Video Solution



https://dl.doubtnut.com/l/_u6CLuDmROrti
https://dl.doubtnut.com/l/_phowSZrlakrB
https://dl.doubtnut.com/l/_PfrWTLGenOsV
https://dl.doubtnut.com/l/_ND6yoGqxhBEo

13. Niobium crystallizes in body-centred cubic structure. If
the density is 8.55gcm*3, calculate the atomic radius of

niobium using its atomic mass 93u.

o Watch Video Solution

14. If the radius of the octaheral void is r and the radius of
the atoms in close-packing is R, derive relation between r

and R

° Watch Video Solution

15. Copper crystallizer into an fcc lattice with edge length

3.61 x 10°cm, Show that the calculated density in in

agreement with its measured value of 8.92gem?.



https://dl.doubtnut.com/l/_ND6yoGqxhBEo
https://dl.doubtnut.com/l/_Lm3sj6iVPC44
https://dl.doubtnut.com/l/_qrPJPXItfUDk

° Watch Video Solution

16. Analysis shows that nickel oxide has the formula
Nig 9301 00. What fractions of nickel "exist" as Ni2™ and

Ni37T ions?

° Watch Video Solution

17. What is a semiconductor? Describe the two main types
of semiconductor and contrast their conduction

mechanism.

° Watch Video Solution



https://dl.doubtnut.com/l/_qrPJPXItfUDk
https://dl.doubtnut.com/l/_yUwlO2Bg8iUH
https://dl.doubtnut.com/l/_8CKA49v8Lbaq

18. Non-stoichiometric cuprous oxide. CusO can be
perpared in laboratory. In this oxide, copper-to-oxygen
ratio is slightly less than 2 : 1. can you account for the fact

that this substance is a p-type semiconductors?

° Watch Video Solution

19. Ferric oxide crystalliizes in a hexagonal close-packed
array of oxide ions with two out of every three octahedral
holes occupied by ferric ions. Derive the formula of the

ferric oxide.

o Watch Video Solution



https://dl.doubtnut.com/l/_fqEKb7GdyEBF
https://dl.doubtnut.com/l/_rFOhhq9sGGmT

20. Classify each of the following as being either a p-type
or an n-type semiconductor
a. Ge doped with In

b. B doped with 5%

o Watch Video Solution

21. Gold (atomic radius = 0.154 nm ) crystallizes in a face

centred unit cell. What is the length of a side of the cell.

° Watch Video Solution

22.In terms of band theory, what is the difference between

a. a condcutor and an insulator


https://dl.doubtnut.com/l/_3fvcQeRRn82Y
https://dl.doubtnut.com/l/_FRBXwkPVVmmO
https://dl.doubtnut.com/l/_INoILSAsiGFQ

b. a conductor and a semiconductor

° Watch Video Solution

23. Explain the following terms with suitable example:
a. Schottky defect b. Frenkel defect

c. Interstitials d. F-centres

° Watch Video Solution

24. Aluminium crystallises in a cubic close-packed structure.
Its metallic radius is 125 pm.
(@) What is the length of the side of the unit cell? (b) How

many unit cells are there in 1.00 em? of aluminium?

° Watch Video Solution



https://dl.doubtnut.com/l/_INoILSAsiGFQ
https://dl.doubtnut.com/l/_nATENl9L97fK
https://dl.doubtnut.com/l/_y0GO3REC2NTL

25. If NaCl is doped with 10 2 mol percent of SrCI,, what

is the concentration of cation vacancy?

° Watch Video Solution

26. Example the following with suitable examples:
a. Ferromagnetism b. Paramagnetism
c. Ferrimagnetism d. Antiferromagnetism

e. 12 -46 and 13 - 15 group compounds

o Watch Video Solution

Ncert Exemplar Problems Multiple Choice Questions Type |



https://dl.doubtnut.com/l/_y0GO3REC2NTL
https://dl.doubtnut.com/l/_whagAyDjkIz4
https://dl.doubtnut.com/l/_oj92PkbDLDDC
https://dl.doubtnut.com/l/_eozC7Z2aDsO8

1. which of the following favours the existenence of a

substance in the solid state ?

A. High temperature

B. Low temperature

C. High thermal energy

D. Weak cohesive forces

Answer: B

° Watch Video Solution

2. which of the following is not a characteristic of a

crystalline solid ?


https://dl.doubtnut.com/l/_eozC7Z2aDsO8
https://dl.doubtnut.com/l/_vptgkjpw3QmB

A. Definite and characteristic heat of fusion.

B. Isotropic nature

C.A regular periodically repeated pattern of

arrangment of constituent particles in the entire

crystal.

D. A true solid

Answer: B

o Watch Video Solution

3. Which of the following is an amorphous solid

A. Graphite (c)


https://dl.doubtnut.com/l/_vptgkjpw3QmB
https://dl.doubtnut.com/l/_MZCOk5xuO52F

B. Quartz glass (Si0,)
C. Chrome alum

D. Silicon carbide (SiC)

Answer: B

o Watch Video Solution

4. Which of the following arrangements shows schematic
alignment of magnetic moments of antiferromagnetic

substances?

ADCDDODOOO®
B.DOOOOQ

C. DOOOOW®


https://dl.doubtnut.com/l/_MZCOk5xuO52F
https://dl.doubtnut.com/l/_gqDZ108lY5O0

Nololololole

Answer: D

° Watch Video Solution

5. which of the following is true about the value of

refractive index of quartz glass ?

A.same in all directions

B. Different in different directions

C. cannont be measured

D. always zero

Answer: A



https://dl.doubtnut.com/l/_gqDZ108lY5O0
https://dl.doubtnut.com/l/_ofwbFpx54W5w

_ O Watch Video Solution

6. Which of the following statement is not true about

amorphous solids?

A.On heating they may become crystalline at certain

temperature.

B.They may become crystalline on keeping for long

time.

C. Amorphous solids can be mouled by heating.

D. They are anisotropic in nature.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ofwbFpx54W5w
https://dl.doubtnut.com/l/_SQFJoN14XUqe

7.The sharp melting point of crystalline solids compared to

amorphous solids is due to

A.a regular arrangement of constituent particles

observed over a short distance in the crystal lattice.

B.a regular arrangement of constituent particles

observed over a long distance in the crystal lattice.

C.same arrangment of constituent particles in different

directions.

D. different arrangment of constituent particles in

different directions.

Answer: B



https://dl.doubtnut.com/l/_SQFJoN14XUqe
https://dl.doubtnut.com/l/_i8L6SKO6Dzz7

o Watch Video Solution

8.lodine molecules are held in the crystal lattice by:

A. London forces

B. dipole-dipole interactions

C. covalent bonds

D. coulombic forces

Answer: A

o Watch Video Solution

9. which of the following is a network solid?


https://dl.doubtnut.com/l/_i8L6SKO6Dzz7
https://dl.doubtnut.com/l/_X8jfyBAW6mPy
https://dl.doubtnut.com/l/_YeEADfvF7hj6

A. SO2 (SO'Id)

B. I,

C. Diamond

D. H,O (lce)

Answer: C

° Watch Video Solution

10. which of the following solids is not an electrical
conductor ?
(a) Mg(s) (b) TiO(s) () Ir(s) (d) HyO(s)

A. (A) Only

B. (B) Only


https://dl.doubtnut.com/l/_YeEADfvF7hj6
https://dl.doubtnut.com/l/_ysSMzlx6uXhU

C.(C) and (D)

D. (B),(C) and (D)

Answer: C

° Watch Video Solution

11. which of the following is not the characteristic of ionic

solids?

A. Very low value of electrical conductivity in the molten

state.

B. Brittle nature.

C. Very strong forces of interactions


https://dl.doubtnut.com/l/_ysSMzlx6uXhU
https://dl.doubtnut.com/l/_6XpLNzfnqPMf

D. Anisotropic nature

Answer: A

° Watch Video Solution

12. Graphite is a good conductor of eletricity due to the

presence of ... :

A. lone pair of electrons

B. free valence electrons

C. cations

D. anions

Answer: B



https://dl.doubtnut.com/l/_6XpLNzfnqPMf
https://dl.doubtnut.com/l/_hIBs2C0r2dXK

_ 0 Watch Video Solution

13. which of the following oxides behaves as conductor or

insulator depending upon temperature ?

A.T:0

B. 570,

C.T704

D. MgO

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_hIBs2C0r2dXK
https://dl.doubtnut.com/l/_PoZlRSIzy22j

14. Which of the following oxides shows electrical

properties like metals ?

A. 510,
B. MgO
C. SOQ(S)

D. C’I"O2

Answer: D

° Watch Video Solution

15. The lattice site in a pure crystal cannot be occupied by :

A. molecule


https://dl.doubtnut.com/l/_B4Z7KYZqFIQZ
https://dl.doubtnut.com/l/_ClYLOhZTCqHc

B. ion

C. electron

D. atom

Answer: C

o Watch Video Solution

16. graphite cannot be classifed as ........... :

A. conducting solid

B. network solid

C. covalent solid

D. ionic solid


https://dl.doubtnut.com/l/_ClYLOhZTCqHc
https://dl.doubtnut.com/l/_5yTvbJimA6Cm

Answer: D

o Watch Video Solution

17. Cations are present in the interstitial sites in .............. .

A. Frenkel defect

B. Schottky defect

C. Vacancy defect

D. Metal deficiency defect

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_5yTvbJimA6Cm
https://dl.doubtnut.com/l/_hjf4E47tLin9
https://dl.doubtnut.com/l/_HQ8pdUG0RTC8

18. Schottky defect is observed in crystals when ... .

A. some cations move from their lattice site to iterstitial

sites.

B. equal number of cations and anions are missing from

the lattice

C. some lattice sites are occupied by electrons

D. some impurity is present in the lattice.

Answer: B

° Watch Video Solution

19. Which of the following is true about the change the

charge acquired by p- type semiconductors ?


https://dl.doubtnut.com/l/_HQ8pdUG0RTC8
https://dl.doubtnut.com/l/_347NXt17CELj

A. positive

B. neutral

C. negative

D. depends on concentration of p impurity

Answer: B

° Watch Video Solution

20. To get a n- type semiconductor from silicon , it should
be doped with a sustance with
valencyAca, AJA¢a, AJAca, Al..

A2

B.1


https://dl.doubtnut.com/l/_347NXt17CELj
https://dl.doubtnut.com/l/_XCVSZr2yv4rP

C.3

D.5

Answer: D

° Watch Video Solution

21. The total of tetrahedral voids in the face centred unit

cell is .. )

A.6

B.8

C.10

D. 12


https://dl.doubtnut.com/l/_XCVSZr2yv4rP
https://dl.doubtnut.com/l/_fjalXz7znaP0

Answer: B

o Watch Video Solution

22. Which of the following point defects are shown by AgBr
(s) crystals ?

(a) Schottky defect

(b) Frenkel defect

( ) metal ecxess defect

(d) Metal deficiency defect

A. (A) and (B)

B. (C) and (D)

C.(A) and (C)

D. (B) and (D)


https://dl.doubtnut.com/l/_fjalXz7znaP0
https://dl.doubtnut.com/l/_lSMPexp0xch5

Answer: A

° Watch Video Solution

23. In which pair most efficient packing is present?

A. hcp and bcc

B. hcp and ccp

C.bcc and ccp

D. bcc and simple cubic cell

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lSMPexp0xch5
https://dl.doubtnut.com/l/_EhyFZApqFqHp
https://dl.doubtnut.com/l/_4gvZ0MmkGzhG

24.The percentage of empty space in a body centred cubic

arrangement is :

A 74

B. 68

C.32

D. 26

Answer: C

° Watch Video Solution

25. Which of the following statements is not true about

the hexagonal close packing ?

A. The coordination number is 12


https://dl.doubtnut.com/l/_4gvZ0MmkGzhG
https://dl.doubtnut.com/l/_HNypWiNVnvOa

B. It has 74 % packing efficiency

C. Tetrahedral voids of the second layer are covered by

the spheres of the third layer.

D. In this arrangement spheres of the fourth layer are

exactly aligned with those of the first layer

Answer: D

° Watch Video Solution

26. in which of the following structures coordination
number for cations and anions in the packed structure will

be same ?


https://dl.doubtnut.com/l/_HNypWiNVnvOa
https://dl.doubtnut.com/l/_aR4s3TdBGATd

A.Cl~ ions form fcc lattice and Na™ ions occupy all
octahedral voids of the unit cell

B.Ca’™ ions form fcc lattice and F'~ ions occupy all
the eight tetrahedral voids of the unit cell.

C. 0%~ ions form fcc lattice and Na™ ions occupy all
the eight tetrahedral voids of the unit cell.

D. S?~ form fcc lattice and Zn?* ions go into alternate

tetrahedral voids of the unit cell

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_aR4s3TdBGATd

27. What is the coordination number in a square close

packed structures in two dimensions?

A2

B.3

C.4

D.6

Answer: C

° Watch Video Solution

28. which kind of defects are introduced by doping ?

A. Dislocation defect


https://dl.doubtnut.com/l/_EeAcepJiyuzI
https://dl.doubtnut.com/l/_TApRnSzoEgLl

B. Schottky defect

C. Frenkel defects

D. Electronic defects

Answer: D

o Watch Video Solution

29. Silicon doped with electron rich impurity forms ...........

A. p — type semiconductor

B.n — type semiconductor

C. intrinsic semiconductor

D. insulator


https://dl.doubtnut.com/l/_TApRnSzoEgLl
https://dl.doubtnut.com/l/_H3oVi5JbYOuz

Answer: B

° Watch Video Solution

30. Which of the following statements is not true ?

A. Paramagnetic substance are weakly attracted by

magnetic field.

B. Ferromagnetic substances cannot be magnetised

permanently.

C.The domains in antiferromagnetic substances are

oppositely oriented with respect to each other.

D. Pairing of electrons cancels their magnetic moment

in the diamagnetic substances .


https://dl.doubtnut.com/l/_H3oVi5JbYOuz
https://dl.doubtnut.com/l/_P3XZVb3Q4N8w

Answer: B

° Watch Video Solution

31. which of the following is not true about the ionic solids

?

A.Bigger ions form the close packed structure

B. Smaller ions occupy either the tetrahedral or the

octahedral voids depending upon their size.

C. Occupation of all the voids is not necessary

D.The fraction of octahedral or tetrahedral voids

occupied depends upon the radii of the ions

occupying the voids.


https://dl.doubtnut.com/l/_P3XZVb3Q4N8w
https://dl.doubtnut.com/l/_8vXMLRHRNjl0

Answer: D

o Watch Video Solution

32. A ferromagnetic substance becomes a permanent

magnet when it is placed in a magnetic field because:

A.all the domians get oriented in the direction of

magnetic field.

B.all the domains get oriented in the direction

opposite to the direction of magnetic field.

C. domians get oriented randomly.

D. domains are not affected by magnetic field


https://dl.doubtnut.com/l/_8vXMLRHRNjl0
https://dl.doubtnut.com/l/_mxowLEDfH2hg

Answer: A

o Watch Video Solution

33. The correct order of the packing effeciency in different

types of unit cells is .......... .

A.fcc < bcc < simple cubic

B.fcc > bcc > simple cubic

C.fcc < bcc > simple cubic

D.bcc < fcc > simple cubic

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mxowLEDfH2hg
https://dl.doubtnut.com/l/_cN6d9fM9gX5C

34. which of the follwing defects is also known as

dislocation defect ?

A. Frenkel defect

B. Schottky defect

C. Non-stoichiometric defect

D. Simple interstitial defect

Answer: A

° Watch Video Solution

35.in the cubic packing , the unit cell has ......... :


https://dl.doubtnut.com/l/_Vy5Ecy1wnYHF
https://dl.doubtnut.com/l/_kDdePwxLnT0X

A. 4 tetrahedral voids each of which is shared by four

adjacent unit cells.

B. 4 tetrahedral voids within the unit cell.

C. 8 tetrahedral voids each of the which is shared by

four adjacent unit cells

D. 8 tetrahedral voids within the unit cells.

Answer: D

o Watch Video Solution

36. The edge lengths of the unit cells in terms of the radius
of spheres constituting fcc, bcc and simple cubic unit cell

respectively


https://dl.doubtnut.com/l/_kDdePwxLnT0X
https://dl.doubtnut.com/l/_DURFKeIvAHAI

A. 24/2r, ﬁ, 2r
V3

4 _
B. —— . 2,/2r, 2r
V3
4
C.2r, 2/2, —
4r

Answer: A

° Watch Video Solution

37. which of the following represents correct order of

conductivity in solids ?

A. Kmetals > > Kinsulators < Ksemiconductors

B-Kmetals < < Kinsulators < Ksemiconductors


https://dl.doubtnut.com/l/_DURFKeIvAHAI
https://dl.doubtnut.com/l/_4NK0Y5MxGvHA

C. Kmetals - Kinsulators > Ksemiconductors

D. Kmetals < Kinsulators > Ksemiconductors

Answer: A

o Watch Video Solution

Ncert Exemplar Problems Multiple Choice Questions Type li

1. Which of the following is not true about the voids

formed in 3 dimensional hexagonal close packed structure?

A. A tetrahedral void is formed when a sphere of the

second layer is present above trianglar void in the

first layer.


https://dl.doubtnut.com/l/_4NK0Y5MxGvHA
https://dl.doubtnut.com/l/_TRwzRUEuaq2e

B. All the triangular voids are not covered by the

spheres of the second layer.

C.Tetrahedral voids are formed when the triangular

voids in the second layer lie above the triangular

voids in the first layer and the triangular shapes of

these voids do not overlap.

D. Octahedral voids are formed when the triangular

voids in the second layer exactly overlap with simlar

voids in the first layer.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_TRwzRUEuaq2e
https://dl.doubtnut.com/l/_cPHNkFR1BYcc

2. the value of magnetic moment is zero in the case of
antiferromagnetic substaence because the domains ....... .
A. get oriented in the direction of the applied magnetic
field.
B. get oriented opposite to the direction of the applied
magnetic field
C. are oppositely oriented with respect to each other
without the application of magnetic field.

D. cancle out each other's magnetic moment

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_cPHNkFR1BYcc
https://dl.doubtnut.com/l/_eFDwsB2n29n9

3. Which of the following statements are not true?

A.Vacancy defect results in a decrease in the density of

the substance.

B. Interstitial defects results in an increase in the

density of the substance.

C. Impurity defect has no effect on the density of the

substance.

D. Frenkel defect results in an increase in the density of

the substance.

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_eFDwsB2n29n9
https://dl.doubtnut.com/l/_XTIviCPvYtAQ

4. Which of the following statements are true about metals

?

A. Valence band overlaps with conduction band

B. The gap between valence band and conduction band

is negligible.

C. The gap between valence band and conduction band

cannot be determined

D. Valence band may remain partially filled

Answer: A::B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_XTIviCPvYtAQ

5. under the influence of electric field , which of the

following statement is true about the movement of

electrons and holes in p- type semiconducter ?

A. Electron will move towards the positively charged

plate through electron holes.

B.Holes will apppear to be moving towards the

negatively charged plate.

C.Both electrons and holes appear to move towards

the postively chared plate

D. Movement of electrons is not related to the

movement of holes.

Answer: A::B


https://dl.doubtnut.com/l/_YFl89glPOyzj

° Watch Video Solution

6. Which of the following statements are true about

semiconductors?

A. Silicon doped with electron rich impurity is a p-type

semiconductor.

B. Silicon doped with an electron rich impurity is an n-

type semiconductor.

C. Delocalised electrons increase the conductivity of

doped silicon.

D. An electron vacancy increase the conductivity of n-

type semiconductor.


https://dl.doubtnut.com/l/_YFl89glPOyzj
https://dl.doubtnut.com/l/_F4KwuDBmFjs7

Answer: B::C

° Watch Video Solution

7. An excess of potassium ions makes KCL crystals appear

violet or lilac in colour since ............. .

A.some of the anionic sites are occupied by an

unpaired electron.

B. Some of the anionic sites are occupied by a pair of

electrons

C.there are vacancies at some anionic sites.

D. F- centres are created which impart colour to the

crystals.


https://dl.doubtnut.com/l/_F4KwuDBmFjs7
https://dl.doubtnut.com/l/_Fa5ZDFf7fCnR

Answer: A::D

o Watch Video Solution

8. the number of tetrahedral voids per unit cell in NaCl

crystal is ... .

A4

B.8

C. twice the number of octahedral voids

D. four times the number of octahedral voids

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_Fa5ZDFf7fCnR
https://dl.doubtnut.com/l/_WjaY3QIFElA4

9. Amorphous solids can also be callled ........... .

A. pseuo solids

B. true solids

C. super cooled liquids

D. super cooled solids

Answer: A::C

° Watch Video Solution

10. A perfect crystal of silicon (fig) is doped with some

elements as given in the options , which of these options


https://dl.doubtnut.com/l/_4OZQDu5mKC86
https://dl.doubtnut.com/l/_vlbVbWx8K8fj

shows n- type semiconductors ?

Pure crystal

0000
o2 0@
0000
ooo.

ﬁ ..
.@..

——



https://dl.doubtnut.com/l/_vlbVbWx8K8fj

|
|

eooe
ey

0000
9000
00 ® 0

Answer: A::C

o Watch Video Solution

11. Which of the following statements are correct ?

A. Ferrimagnetic substances lose ferrimagnetism on

heating and become paramagnetic



https://dl.doubtnut.com/l/_vlbVbWx8K8fj
https://dl.doubtnut.com/l/_ZfexUoPTGPHM

B. Ferrimagnetic substances do not lose ferrimagnetis

on heating and remain ferrimagnetic.

C. Antiferromagnetic  substances  have  domain

structures similar to ferromagnetic substances and

their magnetic moments are not cancelled by each

other.

D.In ferromagnetic substances all the domains get

oriented in the direction of magnetic field and

remain as such even after removing magnetic field.

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZfexUoPTGPHM
https://dl.doubtnut.com/l/_KhJs3DULJ5yK

12. Which of the following features are not shown by

quartz glass ?

A. This is a crystalline solid

B. Refractive index is same in all the directions

C. This has definite heat of fusion

D. This is also called super cooled liquid

Answer: A::C

° Watch Video Solution

13. Which of the following cannot be regarded as molecular

solid ?


https://dl.doubtnut.com/l/_KhJs3DULJ5yK
https://dl.doubtnut.com/l/_EgI7bNZwR9SD

A. SiC (Silicon carbide)

B. AIN

C. Diamond

D. I,

Answer: A::B::C

° Watch Video Solution

14. In which of the following arrangements, Octahedral

voids are formed ?

A. hcp

B. bcc


https://dl.doubtnut.com/l/_EgI7bNZwR9SD
https://dl.doubtnut.com/l/_wMquy9qVhdz3

C. simple cubic

D. fcc

Answer: A::D

° Watch Video Solution

15. Frenkel defect is also known as ......... )

A. stoichiometric defect

B. dislocation defect

C. Impurity defect has no effect on the density of the
substance.

D. non-stoichometric defect



https://dl.doubtnut.com/l/_wMquy9qVhdz3
https://dl.doubtnut.com/l/_92PbHRFFJyD5

Answer: A::B

o Watch Video Solution

16. Which of the following defects decrease the density ?

A. Interstitial defect

B. Vacancy defect

C. Frenkel defects

D. Schottky defect

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_92PbHRFFJyD5
https://dl.doubtnut.com/l/_ClT9yhK4Rtht

Ncert Exemplar Problems Short Answer Type Questions

1. why are liquids and gases categorised as fuids ?

o Watch Video Solution

2. why are solids incompressible ?

o Watch Video Solution

3. Inspite of long range order in the arrangement of

particles why are the crystals usually not perfect ?

° Watch Video Solution



https://dl.doubtnut.com/l/_lZyPHTXlV9KW
https://dl.doubtnut.com/l/_SQhcX2Jmj08J
https://dl.doubtnut.com/l/_EUhtbBcNitOk
https://dl.doubtnut.com/l/_xrT2DLITAMoL

4.Why common salt (NaCl) sometimes appear yellow?

° Watch Video Solution

5. why is Fe0(s) not formed in stoichiometric compostion

?

o Watch Video Solution

6. why does white ZnO(s) becomes yellow upon heating ?

o Watch Video Solution



https://dl.doubtnut.com/l/_xrT2DLITAMoL
https://dl.doubtnut.com/l/_5CWnEbrSUi5q
https://dl.doubtnut.com/l/_tAHkE8z3cvVG

7. why does the electrical conductivity of semiconductors

increse with rise in temperature?

° Watch Video Solution

8. Expalin why does conductivity of germainum crystals

increase on doping with galium ?

o Watch Video Solution

9. In a compound, nitrogen atoms (N) make cubic close
packed lattice and metal atoms (M) occupy one-third of the
tetrahedral voids present. Determine the formula of the

compound formed by M and N ?



https://dl.doubtnut.com/l/_uQrEwoHyW3xX
https://dl.doubtnut.com/l/_U5y5BHt4lWuo
https://dl.doubtnut.com/l/_nDAfAVBHNN30

o Watch Video Solution

10. Under which situations can an amorphous substance

change to crystaline form?

° Watch Video Solution

Ncert Exemplar Problems Matching Type Questions

1. Match the defects given in Column | with the statements

in given Column II.


https://dl.doubtnut.com/l/_nDAfAVBHNN30
https://dl.doubtnut.com/l/_Q9ZZy0EnLBXT
https://dl.doubtnut.com/l/_DPznfdYNHHgE

Column I Column IT

(@) Simple vacancy defect (Z) shown by non-ionic solids
and increases density of the

solid.
(&) Simple interstitial (if} shown by ionic solids and
deflect decreases density of the
solid.

(c) Frenkel defect (fif) shown by non ionic =olids
and density of the solid
decreases,

(d) Schottky delect (i) shown by lonic solids and
density of the solid remains
the same,

° View Text Solution

2. match the type of unit cell given column | with the

features iven in Column Il .

Column | { Columnlll
A Primitive cubic unit cell Each of the three perpendicular edges compulsorily
have the different edge length ie,a # b# ¢

Number of atoms per unit cell is one

Each of the three perpendicular edges compulsorily

have the same edge lengthie,a=b=¢

D. End centred orthorhombic | 4.  In addition to the contribution from the corner
unit celi atoms the number of atoms present in a unit cell is
one

5. Inaddition to the contribution from the corner
art)oms the number of atoms present in a unit cell is
three

N

B.  Body centred cubic unit cell
C. Face centred cubic unit cell

w

o Watch Video Solution



https://dl.doubtnut.com/l/_DPznfdYNHHgE
https://dl.doubtnut.com/l/_ZrjIycHPTUee

3. match the types of defect given in column | with the

statement given in column II.

Column| Column il
A Impurity defect 1. NaCl with anionic sites called F-centres
B.  Metal excess defect 2. FeOwithFe3*
C.  Metal deficiency defect | 3. NaClwith Sr2* and some cationic sites vacant

° Watch Video Solution

4. match the items given in column | with the items given

in column 1.
Column| Columnll
A.  Mgin solid state 1. p-—type semiconductor
B.  MgCl, in molten state 2. n-type semiconductor
C.  Silicon with phosphorus | 3.  Electrolytic conductors
D. Germanium with boron | 4. Electronic conductors

o Watch Video Solution



https://dl.doubtnut.com/l/_jgY5As5E715z
https://dl.doubtnut.com/l/_5LyoodQ4yO1u
https://dl.doubtnut.com/l/_KKtIfYB1n1uv

5. Match the type of packing given in column | with the

iterms given in column II.

Column | Column il
A Square close packing in two 1. Triangular voids
dimensions
B.  Hexagonal close packingintwo | 2. Pattern of spheres is repeated
dimensions in every fourth layer
C. Hexagonal close packing in 3. Coordination number = 4
three dimensions
D. Cyblc close packing in three 4. Pattern of sphere is repeated in
dimensions alternate layers

o Watch Video Solution

Ncert Exemplar Problems Assertion And Reason

Questions

1. Assertion :- (a) the total number of atoms present in a

simple cubic unit cell is one .

Reasn :-(R ) simple cubic cell has atoms at its corners , each


https://dl.doubtnut.com/l/_KKtIfYB1n1uv
https://dl.doubtnut.com/l/_D3H7oOevBwnW

of which is shered between eight adjecent adjeacent unit

cells.

o Watch Video Solution

2. Assertion :- (A) Graphite is good conductor of electricity
however diamond belongs to the category of insulators .
Rason (R) Grapite is soft in anture on the hand diamond is

very hard and brittle.

o Watch Video Solution

3. Assertion :- (A) total number of octahedral voids present
in unit cell of cubic close of each packing including the one

that is present at the body centre . Is four .


https://dl.doubtnut.com/l/_D3H7oOevBwnW
https://dl.doubtnut.com/l/_sEViUtcFrAXg
https://dl.doubtnut.com/l/_Fka928ArWVnz

Reason :- ( R) Besides the body centre there is one
octahedral void present at the centre of each of the six

faces of the unit cell and each of which is shared between

two adjeccent units cells.

° Watch Video Solution

4. Assertion : The packing efficiency is maximum for the fcc

structure.

Reason : The cordination number is 12 in fcc structure.

° Watch Video Solution

5. Assertion :-(A) semiconductors are solids with

conductivites in the intermediate range from


https://dl.doubtnut.com/l/_Fka928ArWVnz
https://dl.doubtnut.com/l/_t3hMhFmii26u
https://dl.doubtnut.com/l/_AUydX4PjFnG1

107% — 10*ohm " tm 1
Reason :+(R ) internmediate conductivity in semiconductor

Is due to partially filled valence band .

o Watch Video Solution

Quick Memory Test A Say True Or False

1. Tetragonal and orthorhombic crystal systems have same

axial angles.

o Watch Video Solution

2. The percentage of vacant space in bcc unit cell and

simple cubic unit cell are 26% and 32% respectively.


https://dl.doubtnut.com/l/_AUydX4PjFnG1
https://dl.doubtnut.com/l/_Uja1VgBHjVUH
https://dl.doubtnut.com/l/_yENe4Pkz7vyt

o Watch Video Solution

3. Number of atoms per unit cell in fcc and bcc unit cells

are 4 and 2 respectively. Given statement wrong or right?

° Watch Video Solution

4. For bcc metallic unit cell, the edge length (a) and radius

(r) of aotm are related as: a = 77“. True or false?
3

o Watch Video Solution

5. Number of Na™ and Cl~ ions associated with each a

unit cell of NaCl is:


https://dl.doubtnut.com/l/_yENe4Pkz7vyt
https://dl.doubtnut.com/l/_t5Ec0NGaCxwK
https://dl.doubtnut.com/l/_yJyKxFGrZ5Mv
https://dl.doubtnut.com/l/_QEf2gg9nxbSz

o Watch Video Solution

6. Why does Schottky defect decrease the desity of a crystal

?

o Watch Video Solution

7. HCP unit cell number of atoms

° Watch Video Solution

8. Ferromagnetic and antiferromagnetic solids change into

paramagnetic at high temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_QEf2gg9nxbSz
https://dl.doubtnut.com/l/_zla8fro2z3ad
https://dl.doubtnut.com/l/_yUvlT08wW5Mo
https://dl.doubtnut.com/l/_6R0sCRWIy6A2

9.There are 14 crystal systems.

° Watch Video Solution

10. The conductivity of a semiconductor increases with

increase in temperature because

° Watch Video Solution

1. A group-14 element is to be converted into n-type
semiconductor by doping it with a suitalbe impurity. To

which group this impurity belong?

° Watch Video Solution



https://dl.doubtnut.com/l/_6R0sCRWIy6A2
https://dl.doubtnut.com/l/_7ioDTTc1MznO
https://dl.doubtnut.com/l/_rHaEp6NCaMn0
https://dl.doubtnut.com/l/_W4eU8SNjHmw1

12.In condcutors, the gap between filled valence band and

empty conduction band is very large.

° Watch Video Solution

Quick Memory Test B Complete The Missing Links

1. The number of atoms for primitive
body centred cubic unit cell is

cubic unit cell is

unit cell is , for

_and for face centred

° Watch Video Solution



https://dl.doubtnut.com/l/_W4eU8SNjHmw1
https://dl.doubtnut.com/l/_NyqMlpmgkKQG
https://dl.doubtnut.com/l/_9MO07AF4ahwN

2. The electrical conductivity of metals with

decrease in temperature.

° Watch Video Solution

3. The substances which are strongly attracted by the
magnetic field and slow permanent magnetism even when

magneti field is removed are called ~ substances.

° View Text Solution

4. The formula of a compound is ___in which atoms of
elements B form hcp lattice and those of the element A

occupy 2/3 rd of tetrahedral voids.



https://dl.doubtnut.com/l/_6pYY3OaMTicf
https://dl.doubtnut.com/l/_lwSAuAbcRQVT
https://dl.doubtnut.com/l/_oUXV43slIsQ5

o Watch Video Solution

5. A group-14 element is to be converted into n-type
semiconductor by doping it with a suitalbe impurity. To

which group this impurity belong?

o Watch Video Solution

6. The coordination number of each sphere in hcp is ,

inccpis _ and in bcc packing is

o Watch Video Solution

7.The packing fraction of a simple unit cell is



https://dl.doubtnut.com/l/_oUXV43slIsQ5
https://dl.doubtnut.com/l/_qwLti4ZReXN0
https://dl.doubtnut.com/l/_1271qWhBlCfC
https://dl.doubtnut.com/l/_sOKma88oCsuq

l o Watch Video Solution I

8.The empty space in hcp is and that in bcc paking is

o Watch Video Solution

9. An octahedral void is _ times larger than a

tetrahedral void.

° Watch Video Solution

10. In a body centred cubic arrangement-———--— atoms

along the body diagonal touch each other.



https://dl.doubtnut.com/l/_sOKma88oCsuq
https://dl.doubtnut.com/l/_CZ7bXnF8S0uI
https://dl.doubtnut.com/l/_hPYDaH9aoeZM
https://dl.doubtnut.com/l/_PboMkDSsPe6K

I @ Watch Video Solution

1. Which of the following exhibit both Frenkel & Schottky

defect?

° Watch Video Solution

12. In a body centred cubic crystal of an element, the ratio

of edge of the unit cell to the radius of the atom is

° Watch Video Solution

13. NaCl crystals have some yellow colour. This is due to the

presence of ...

[ e |


https://dl.doubtnut.com/l/_PboMkDSsPe6K
https://dl.doubtnut.com/l/_JzKJwGzxKBgo
https://dl.doubtnut.com/l/_Oa6VhZ9GaNN7
https://dl.doubtnut.com/l/_lyHvMEb3WD31

l &J Watch Video Solution ]

Quick Memory Test C Choose The Correct Alternative

1. Lithium, sodium, potassium and rubidium crystallize in

the bcc/fcc structure.

o Watch Video Solution

2. The most unsymmetrical system is

o Watch Video Solution

3. Orthorhombic has 4/3 types of lattices.



https://dl.doubtnut.com/l/_lyHvMEb3WD31
https://dl.doubtnut.com/l/_ZO8Mjel2X6Fu
https://dl.doubtnut.com/l/_sAs7rQy3c8fk
https://dl.doubtnut.com/l/_840ywHyUdMVA

l o Watch Video Solution

4. Total number of tetrahedral and octahedral voids in hcp

12

arrangment are —.
& 18

° Watch Video Solution

5. In a crystalline solid, anions B are arranged in a ccp.
Cations A are equally distributed between octahedral and
tetrahedral voids. If all the octahedral voids are occupied,

the formula of the compound is A, B / A3 B.

° Watch Video Solution



https://dl.doubtnut.com/l/_840ywHyUdMVA
https://dl.doubtnut.com/l/_gIcun4MmNWTe
https://dl.doubtnut.com/l/_86i6p0j3wIsp

6. In a body centred cubic unit cell of elements, the radius
of an atom is 0.433/0.354 times the edge length of the

unit cell.

o Watch Video Solution

7. HCP unit cell number of atoms

o Watch Video Solution

8. CdCl, added to AgCl crystal will introduce Schottky

defect/Frenkel defect.

° View Text Solution



https://dl.doubtnut.com/l/_gwAqx5uWZp2n
https://dl.doubtnut.com/l/_IZDm2pnpnDKo
https://dl.doubtnut.com/l/_J7eI12O1ZmGv
https://dl.doubtnut.com/l/_RXJ3nWgjwOMW

9. MnO. is antiferromagnetic/ferromagnetic substance.

° View Text Solution

10. Ferrimagnetism/ferromagnetism arises due to unequal
number of domains in oppsite direction resulting in net

magnetic moment.

° Watch Video Solution

1. The substance showing both Schottky defect and

Frenkel defect is AgBr / ZnS.

° Watch Video Solution



https://dl.doubtnut.com/l/_RXJ3nWgjwOMW
https://dl.doubtnut.com/l/_LyzqKDKJsyPG
https://dl.doubtnut.com/l/_b4NCOkIKeigH
https://dl.doubtnut.com/l/_kbpVGY0bAYea

12. If arsenic is added as impurity to silicon, the type of

semiconductor obtained is called .....

o Watch Video Solution

Revision Exercises Objective Questions Multiple Choice

Questions

1. The crystal system of a compound with unit cell
dimensions a = 0.388 , b = 0388 and ¢ = 0.506 nm and
a=L=090° and v = 120° is

A. cubic

B. hexagonal

C. orthorhombic


https://dl.doubtnut.com/l/_kbpVGY0bAYea
https://dl.doubtnut.com/l/_QDGmsfjg0wvO

D. rhombohedral

Answer: B

° Watch Video Solution

2.In which of the following pairs, both the crystals are not

of the same type ?

A. Ice solid CO,

B. NaCl, BaO

C.SiC, diamond

D. Mg, Ar

Answer: D

[ 1


https://dl.doubtnut.com/l/_QDGmsfjg0wvO
https://dl.doubtnut.com/l/_3Z6UInLz8gZQ

_ O Watch Video Solution

3. Which of the following statements is not true about

crystalline solids?

A. Polar molecular solids have higher enthalpies of

vaporisation than those of not-polar molecular

solids.

B. Graphite , though covalent solid is a good conductor

of electricity.

C. lonic solids are condcutors in molten state.

D. Non-polar molecular solids have London forces

between the constituents and have higher melting


https://dl.doubtnut.com/l/_3Z6UInLz8gZQ
https://dl.doubtnut.com/l/_spXIFIhFWCHR

points than polar moelcular solids.

Answer: D

° Watch Video Solution

4. A metal crystallizes in a ccp structure. Its metallic radius
is 141.5 pm. The number of unit cells in 64cm?® of the metal
are

A2 x 10°

B.1.5 x 10%

C.1x 10**

D.1.5 x 10%2


https://dl.doubtnut.com/l/_spXIFIhFWCHR
https://dl.doubtnut.com/l/_3whW4WmhOdFA

Answer: C

o Watch Video Solution

5.In a face centred cubic unit cell of close packed atoms,
the radius of atom (r) is related to the edge length (a) of

the unit cell by the expression

a
Ar=—
2
B'r—2
2
a
C.r =
2¢/2
3
D.r = \/_a
4
Answer: C

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_3whW4WmhOdFA
https://dl.doubtnut.com/l/_f05ng4TBuVzC

6. The number of atoms present in a hexagonal close-

packed unit cell is:

A4

B.6

C.8

D. 12

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_f05ng4TBuVzC
https://dl.doubtnut.com/l/_DxHe2hQofKOk

7. In a hcp arrangement, each atom at the corner
contributes to the unit cell equal to

A.1/2

B.1/8

C.1/6

D.1/4

Answer: C

° Watch Video Solution

8. A metal crystallizes in fcc lattice and edge of the unit cell

is 620 pm. The radius of metal atoms is


https://dl.doubtnut.com/l/_S4XubI1TXhcJ
https://dl.doubtnut.com/l/_CKZ1qQXn8VwO

A.265.6 pm

B.310 pm

C.219.2 pm

D.438.6 pm

Answer: C

° Watch Video Solution

9. A compound formed by elements A and B crystallizes in
cubic structure where A atoms are at the corners of a cube
and B atoms are at the face center . What is the formula of

the compound ?

A. ABs


https://dl.doubtnut.com/l/_CKZ1qQXn8VwO
https://dl.doubtnut.com/l/_5h6kIMBJOWki

B.A,B

C.AB,

Answer: A

o Watch Video Solution

10. Which of the following is not an example of 13-15

commpound ?

A. InSb

B. GaAs

C.CdSe


https://dl.doubtnut.com/l/_5h6kIMBJOWki
https://dl.doubtnut.com/l/_7gOZZhomwuVd

D. AIP

Answer: C

° Watch Video Solution

11. If the alignment of magnetic moments in a subtance is

in a compensatory way so as to give zero net magnetic

moment, then the substance is said to be

A. ferromagnetism

B. anit-ferromagnetism

C. ferrimagnetism

D. dimagnetism


https://dl.doubtnut.com/l/_7gOZZhomwuVd
https://dl.doubtnut.com/l/_10K1NAzJRqF3

Answer: B

° Watch Video Solution

12. Fe30, is ferrimagnetic at room temperature but at

850K it becomes::

A. diamagnetic

B. ferromagnetic

C. non-magnetic

D. paramagnetic

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_10K1NAzJRqF3
https://dl.doubtnut.com/l/_SJHPb4AmFqt8

13. The appearance of colour in solid alkali metal halides is

generally due to

A. Schottky defect

B. Frenkel defect

C. Interstitial position

D. F-centres

Answer: D

° Watch Video Solution

14. An example of a ferromagnetic oxide is

A. C’I"Og


https://dl.doubtnut.com/l/_WxBCP7Mml61O
https://dl.doubtnut.com/l/_lz5bITtJvy1Z

B. 710,

C. F€3O4

D. Mn207

Answer: A

o Watch Video Solution

15. Close packing is maximum in the crystal lattice of :

A. bcc
B. fcc
C. simple cubic

D. end centred cubic


https://dl.doubtnut.com/l/_lz5bITtJvy1Z
https://dl.doubtnut.com/l/_Ugs0Ab6VNsWm

Answer: B

o Watch Video Solution

16. In a solid lattice the cation has left a lattice sirte and is

located at an interstital position , the lattice defect is

A.n -type

B.p - type
C. Frenkel defects

D. Schottky defect

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ugs0Ab6VNsWm
https://dl.doubtnut.com/l/_0DesD7zpXBOs

17. The coordination number of a metal crystallizing in a

hexagonal close-packed structure is

A 12

B.4

C.8

D.10

Answer: A

° Watch Video Solution

18. In a body centred unit cell, the number of atoms

present is


https://dl.doubtnut.com/l/_vmRUaDOQ5Sqt
https://dl.doubtnut.com/l/_Ef881CoTFEwz

A1

B.2

C.3

D.4

Answer: B

° Watch Video Solution

19. In a trigonal crystal

Aa=b=ca=08=v%#90°

Ba=b#c,a=0=v=90°

Ca#b#c,a=p=v=90°


https://dl.doubtnut.com/l/_Ef881CoTFEwz
https://dl.doubtnut.com/l/_ZcHIlM1YFVQX

Da=b#c,a==90",v=120°

Answer: A

° Watch Video Solution

20. The appearance of colour in solid alkali metal halides is

generally due to

A. Schottky defect

B. Frenkel defect

C. F-centre

D. Interstitial position

Answer: C

[ 1


https://dl.doubtnut.com/l/_ZcHIlM1YFVQX
https://dl.doubtnut.com/l/_NAvoRLqfJKDP

_ 0 Watch Video Solution

21.1n a body centred cubic structure, the space occupied is

about

A.0.74

B. 0.2

C.0.68

D.0.524

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_NAvoRLqfJKDP
https://dl.doubtnut.com/l/_dpoNoNPTxo1h

22. Some polar crystals when heated produce small

electrical current. The phenomenon is called

A. Ferroelectricity

B. Anti-ferroelectricity

C. Pyroelectricity

D. Piezoelectricity

Answer: C

° Watch Video Solution

23. The empty space within hcp arrangment is

A.034


https://dl.doubtnut.com/l/_b5a18W14feN4
https://dl.doubtnut.com/l/_fxxUph7XndFs

B. 47.6 %

C.32%

D. 26 %

Answer: D

o View Text Solution

24. The crystal system in which a # b # ¢ and the angles

a# P Fyis

A. monoclinic

B. triclinic

C. cubic


https://dl.doubtnut.com/l/_fxxUph7XndFs
https://dl.doubtnut.com/l/_5Qj67OlMnDQf

D. tetragonal

Answer: B

o Watch Video Solution

25. The number of Cl~ ions present around each Na " ion
in NaCl crystal lattice is

A3

B.4

C.8

D.6

Answer: D



https://dl.doubtnut.com/l/_5Qj67OlMnDQf
https://dl.doubtnut.com/l/_ojvPabVctdUy

_ D Watch Video Solution

26. To get a n- type semiconductor from silicon , it should
be doped with a sustance with
valencyAca, AjAca, AJAca, Al

A.2

B.1

C.3

D.5

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ojvPabVctdUy
https://dl.doubtnut.com/l/_yuNWcYA7LR0x
https://dl.doubtnut.com/l/_xlSJYKnc2bLr

27. The fraction of volume occupied by atoms in a face

centered cubic unit cell is:

A.0.74

B. 0.68

C.52.4%

D.75 %

Answer: A

° Watch Video Solution

28.The percentage of empty space in a body centred cubic

arrangement is :

A. 74 %


https://dl.doubtnut.com/l/_xlSJYKnc2bLr
https://dl.doubtnut.com/l/_ogJTutqZEdkm

B.68 %

C.32%

D. 26 %

Answer: C

o Watch Video Solution

29. To get p-type semiconductor , impurity to be added to

silicon should have wihich of the following number of

valence electrons?

A2

B.3

C.1


https://dl.doubtnut.com/l/_ogJTutqZEdkm
https://dl.doubtnut.com/l/_Nkmdev9K2kIt

D.5

Answer: B

o Watch Video Solution

30. A ferromagnetic substance becomes a permanent

magnet when it is placed in a magnetic field because:

A.all the domians get oriented in the direction of

magnetic field.

B.all the domains get oriented in the direction

opposite to the direction of magnetic field.

C. domains get oriented randomly


https://dl.doubtnut.com/l/_Nkmdev9K2kIt
https://dl.doubtnut.com/l/_qQQ4Eueby70y

D. domains are not affected by magnetic field

Answer: A

o Watch Video Solution

31. The presence of F-centres in a crystal makes it

A. conducting

B. non - conducting

C. coloured

D. colourless

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qQQ4Eueby70y
https://dl.doubtnut.com/l/_6qWFoBpwbFeL

32. Calculate the number of tetrahedral voids in the unit

cell of a face-centred cubic lattice of similar atoms.

A4

B.6

C.8

D.10

Answer: C

° Watch Video Solution

33.Fe, Co and Ni are


https://dl.doubtnut.com/l/_6qWFoBpwbFeL
https://dl.doubtnut.com/l/_KcQqiTko5Pk5
https://dl.doubtnut.com/l/_bVDDaWgLyMrc

A. ferrimagnetic materials

B. anti-ferromagnetic materials

C. ferromagnetic materials

D. diamagnetic materials

Answer: C

° Watch Video Solution

34.Due to Frenkel defect, the density of the ionic solids

A. increases

B. decreases

C.does not change


https://dl.doubtnut.com/l/_bVDDaWgLyMrc
https://dl.doubtnut.com/l/_yVh0cidsie7J

D. depends on pressure

Answer: C

o Watch Video Solution

35. Which of the following is an amorphous solid

A. graphite

B. glass

C. Chrome alum

D. silicon carbide

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yVh0cidsie7J
https://dl.doubtnut.com/l/_N01xEBiVtEit

36. In a face- centred cubic unit cell, the edge length is

Answer: B

° Watch Video Solution

37. For a hcp lattice, the edge length is equal to

A. 2./2r


https://dl.doubtnut.com/l/_N01xEBiVtEit
https://dl.doubtnut.com/l/_LgbBwJceZ5xj
https://dl.doubtnut.com/l/_8qlzmM9Rkqpn

Answer: B

o View Text Solution

38. For a body centred lattice, edge length is equal to

A. 2+/2r

B. 2r


https://dl.doubtnut.com/l/_8qlzmM9Rkqpn
https://dl.doubtnut.com/l/_u9niBGM6rMj2

Answer: D

° Watch Video Solution

39. The fraction of total volume occupied by the atom

present in a simple cubic is

o3 w3

™
'3v2

T
13

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_u9niBGM6rMj2
https://dl.doubtnut.com/l/_SVzeTbSSlXiG

Revision Exercises Objective Questions Matching Type

Questions

1. Match the crystal system (column 1) with its

characteristics (column 1)

Cﬂlll.'l:ll.‘ll-l Column-I1
(i) Monoclinic A azbze,a#pzy=90°
(ii) Cubic Bla=b#c,o=p=7=90°
(iii) Tetragonal (C)azb#e, a=y=90°B=90°
(iv) Triclinic Dya=b=c,a=p=y=90°

A. (i) - (Q), (ii) - (D) , (iii) - (A), (iv) - (B)
B. (i) - (A), (ii) - (D) , (iii) - (C), (iv) - (B)
C. (i) - (Q), (ii) - (D) , (iii) - (B), (iv) - (A)

D. (i) - (C), (ii) - (D) , (iii) - (B), (iv) - (A)

Answer: C

[ o WMiaklla \ 2 daa Cali bkt am



https://dl.doubtnut.com/l/_GizA47IBvsUl

~—__¥yvdadtilll VIUCTV JViIuLiVIi )

2. Match the unit cell (column I) with radius of its atoms in

terms of 'a' (column 11)

Column-1 Column-II
(fg e @35
B 5
) © l’g‘i .|

A. (i) - (C) - (ii) - (A)

B. (i) - (C), (ii) - (B)

C. (D) -(B), (i) - (A)

D. (i) - (A), (ii) - (B)

Answer: A

N


https://dl.doubtnut.com/l/_GizA47IBvsUl
https://dl.doubtnut.com/l/_WspnIoHRfNSC

[ @ \Watch vVideo Solution ]

3. Match the close packed arrangment (column I) with its

empty space (column II)

6olumn-l Column-IT
(i) Simple cubic (A) 68%
(#1) bec (B) 26%
(C) 47.6%
(D) 32%

A. (i) - (C) - (ii) - (D)

B. (i) - (B), (ii) - (D)

C. (1) -(Q), (i) - (B)

D. (i) - (A), (ii) - (B)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WspnIoHRfNSC
https://dl.doubtnut.com/l/_OVW0yHXPgDLA

4. Match the unit cell (column 1) with number of atoms per

unit cell (column II)

Column-I Column-IT
(7) fee (4) 1
(i) bee (B)6
(111) simple cubic (C) 4
(fv) hcp (D)2

A. (i) - (D), (ii) - (C) , (iii) - (B), (iv) - (A)

B. (i) - (C), (ii) - (D) , (iii) - (B), (iv) - (A)

C. (i) - (), (i) - (D) , (iii) - (A), (iv) - (B)

D. (i) - (B), (ii) - (D) , (iii) - (C), (iv) - (A)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3Jeme716LCVX

5. Match the arrangment of P and Q (column I) with its

formula (column II)

Column-I Column-II
(i) Q=ccp (A)P,Q,
P = gll octahedral sites
(@) Q=ccp (B)P,Q
P = 2/3rd tetrahedral sites
(C) PQ,
(D) PQ

A. (i) - (D) - (ii) - (B)

B. (i) - (B), (ii) - (A)

C.()-(Q), (i) - (B)

D. (i) - (D), (ii) - (A)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_kTzN5F3q3bEw
https://dl.doubtnut.com/l/_oUmOyNSHo9tn

6. Match the impurity doped semiconductor (column 1)

with its type (column II)

i Column' -1 i3 | Colum_n-_]]_ ax)
(i) Sidoped with As (A) n-type
(i} Ge doped with Ga (B) p-type
(C) both n-and p-type

A. (i) - (C) - (ii) - (B)

B. (i) - (A), (ii) - (B)

C. (1) - (B), (ii) - (A)

D. (i) - (A), (ii) - (C)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_oUmOyNSHo9tn

Revision Exercises Objective Questions Passage Based

Questions

1. In a close packed structure, the atoms stack together
occupying maximum space and leaving minimum vacant
space. The close packing arrangment may be hcp (ABABA....)
or ccp (ABCABCA..). In these arrangments, there is one
octahedral void and two tetrahedral voids. Depending
upon the ratio of size of cation and anion, the ions of one
type occupy the voids of other ions. This results in
different types of crystalline structures.

A metal oxide crystallises with metal ions in 2/3 of
octahedral voids and 1/3 voids remain vacant in a closed
packed array of oxide ions. What is the formula of metal

oxide.

. l


https://dl.doubtnut.com/l/_AUidIPosgdQQ

| ' Vvatcn video ooilution )

2. In a close packed structure, the atoms stack together
occupying maximum space and leaving minimum vacant
space. The close packing arrangment may be hcp (ABABA....)
or ccp (ABCABCA..). In these arrangments, there is one
octahedral void and two tetrahedral voids. Depending
upon the ratio of size of cation and anion, the ions of one
type occupy the voids of other ions. This results in
different types of crystalline structures.

A metal crystallises into two cubic phases, fcc and bcc.

Which phase has lesser packing efficiency and how much ?

o Watch Video Solution



https://dl.doubtnut.com/l/_AUidIPosgdQQ
https://dl.doubtnut.com/l/_sOlMUMVMaf09

3. In a close packed structure, the atoms stack together
occupying maximum space and leaving minimum vacant
space. The close packing arrangment may be hcp (ABABA....)
or ccp (ABCABCA..). In these arrangments, there is one
octahedral void and two tetrahedral voids. Depending
upon the ratio of size of cation and anion, the ions of one
type occupy the voids of other ions. This results in
different types of crystalline structures.

Predict the coordination number of C's ™ ion and structure
of CsCl , if radii of Cs' and Cl~ ions are

1.69A and 1.81A respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_wTl2fEEpey8C

4. In a close packed structure, the atoms stack together
occupying maximum space and leaving minimum vacant
space. The close packing arrangment may be hcp (ABABA....)
or ccp (ABCABCA..). In these arrangments, there is one
octahedral void and two tetrahedral voids. Depending
upon the ratio of size of cation and anion, the ions of one
type occupy the voids of other ions. This results in
different types of crystalline structures.

If edge length of a fcc unit cell of a metallic element is q,

then the radius of an atomi is ............. )

° Watch Video Solution

5. In solid, oxide ions are arranged in ccp. One sixth of the

tetrahedral voids are occupied by the cations (A) while one


https://dl.doubtnut.com/l/_hJcYEpdTQj4Q
https://dl.doubtnut.com/l/_VazrZbWbUU04

third of the octahedral voids, are occupied by the cations

(B). What is the formula of the compound ?

o Watch Video Solution

6. What is point defect in crystals ?

O Watch Video Solution

7. What are point defects ? Describe Schottky defects in

crystals.

° Watch Video Solution



https://dl.doubtnut.com/l/_VazrZbWbUU04
https://dl.doubtnut.com/l/_6EyN32rPiT9v
https://dl.doubtnut.com/l/_eewsCdhP7qX9

8. What are point defects ? Describe Schottky defects in

crystals.

° Watch Video Solution

9. What are point defects ? Describe Schottky defects in

crystals.

o Watch Video Solution

10. An ideal crystal has the same unit cell containing the
same lattice points throughout the whole of crystal. But
such ideal crystals exist only at O K temperature. However,

during the formation of crystal structure, certain defects


https://dl.doubtnut.com/l/_J7ntiyHMCNJa
https://dl.doubtnut.com/l/_6aXIt3tcC8LZ
https://dl.doubtnut.com/l/_ESQSb4Vdoep5

are produced. These defects are point defects, line defects,
vacancy defects, interstitial defects or impurity defects.
Due to these defect, the crystals exhibit different
properties. Presence of delocalised electrons make the
metals conductor of electricity . Germanium and silicon are
the most important commericial semiconductors. By
adding impurities such as arsenic and boron, n and p - type
semiconductors can be synthesised. Various combinations
of n and p type semiconductors are used to make
electronic components.

Name the type of point defect that occurs in a crystal of
zinc sulphide. Will it increase, decrease or not change the

density ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ESQSb4Vdoep5

Revision Exercises Objective Questions Assertion Reason

Questions

1. Statement 1: In any ionic solid [MX] withschotty defects,

the number of positive and negative ions are same

Statement 2: Equals number of cation and anion vacancies

are present .

A. Assertion and reason both are correct statements

and reason is correct explanation for assertion.

B. Assertion and reason both are correct statements

but reason is not correct explanation for assertion.

C. Assertion is correct statement but reason is wrong

statement.


https://dl.doubtnut.com/l/_AF62bJkHw4Cy

D. Assertion is wrong statement but reason is correct

statement.

Answer: A

° Watch Video Solution

2. Assertion : ZnS has a body centred cubic arrangement.
Reason : In ZnS, Zn*", ions occupy alternate tetrahedral

sites while S2~ ions form cubic close packed structure.

° Watch Video Solution

3. Assertion (A) : C'sCl crystal, the coordination number of

Cs® ionis 8.


https://dl.doubtnut.com/l/_AF62bJkHw4Cy
https://dl.doubtnut.com/l/_NcB6vbXat5b0
https://dl.doubtnut.com/l/_lhahyOuj3Ci6

Reason (R): C1° ion in CsCl adopt b type of packing,

° Watch Video Solution

4. Assertion : In ZnO, the excess Zn®" ions are present in
interstitial sites.
Reason : Metal excess crystals have either missing cation

or anion in interstitial site.

° Watch Video Solution

5. STATEMENT -1 : FeO is non-stoichiometric with formula

Feg950.

STATEMENT -2 : Some Fe?™ ions are replaced by Fe*™ as



https://dl.doubtnut.com/l/_lhahyOuj3Ci6
https://dl.doubtnut.com/l/_X17hE7wjixVZ
https://dl.doubtnut.com/l/_BmbN4dnoVmdw

3Fet =2Fe® ' to mainatain

electrons neutrally .

o Watch Video Solution

6. Assertion : In CaFy, F'~ ions occupy all the tetrahedral
sites.
Reason : The number of Ca®" is double the number of

F "~ ions.

o Watch Video Solution

7. Assertion (A) : Frenkel defects are shown by AgX.

Reason (R): Ag® ions have small size.

° Watch Video Solution



https://dl.doubtnut.com/l/_BmbN4dnoVmdw
https://dl.doubtnut.com/l/_n6PmzxQfcwFD
https://dl.doubtnut.com/l/_yY9mN6hf4xe8

8. Assertion : In Frenkel defect, density of the crystalline
solid does not change.
Reason : In Frenkel defect, no cation or anion leaves the

crystal.

° Watch Video Solution

9. Assertion (A) Both Frenkel and Schottky defects are
stoichiometric defects.
Reason (R ) Both defects change the density of the

crystalline solid.

° Watch Video Solution



https://dl.doubtnut.com/l/_yY9mN6hf4xe8
https://dl.doubtnut.com/l/_ODclxe7EgdkI
https://dl.doubtnut.com/l/_LyzaoCb5MUos
https://dl.doubtnut.com/l/_FSyaLlGK3cyO

10. Assertion : Non-polar molecular solids have higher
melting points than polar molecular solids.

Reason : Non-polar molecular solids have weak London or
dispersion forces between their molecules while polar
molecules have strong dipole-dipole forces between their

molecules.

o Watch Video Solution

Revision Exercises Very Short Answer Questions

1. How many atoms are present in a simple cubic unit cell?

° Watch Video Solution



https://dl.doubtnut.com/l/_FSyaLlGK3cyO
https://dl.doubtnut.com/l/_dn0VQZVfW9pr
https://dl.doubtnut.com/l/_ObgMPP89ENvY

2.1n a close placed arrangement of N spheres, how many (i)

tetrahedral and (ii) octahedral sites are present ?

o Watch Video Solution

3. What is the coordination number of hcp and ccp?

° Watch Video Solution

4. State the type of crystal defects shown by AgBr.

° Watch Video Solution



https://dl.doubtnut.com/l/_ObgMPP89ENvY
https://dl.doubtnut.com/l/_AeHeHWpQJbae
https://dl.doubtnut.com/l/_2hFldfcRvjNp

5. For tetrahedral co-ordination the radius ratio (r+ /'r_)

should be

o Watch Video Solution

6. Name the crystal defect produced when sodium crystal is

doped with MgCl, ?

o View Text Solution

7. What is the effect of Frenkel defect on the electrical

conductivity of crystalline solids ?

° Watch Video Solution



https://dl.doubtnut.com/l/_7b3vB9PQgTbl
https://dl.doubtnut.com/l/_S8tFlDicdmAq
https://dl.doubtnut.com/l/_6raKBg1Vj1im
https://dl.doubtnut.com/l/_nLLzuXdonE1W

8. What makes alkali metal halides sometimes coloured

which are othersise colourless ?

° Watch Video Solution

9. How does electrical cocductivity of semi-conductors vary

with temperature ?

° Watch Video Solution

10. Which of following shows anti-ferromagnetism ?

o Watch Video Solution



https://dl.doubtnut.com/l/_nLLzuXdonE1W
https://dl.doubtnut.com/l/_Owb8Jfx7rMSb
https://dl.doubtnut.com/l/_y7u41LfMdC1L

11. Name an element with which silicon should be doped to

given n-type of semiconductor.

° Watch Video Solution

12. How does electrical conductivity vary in metals with

temperature?

° Watch Video Solution

13. In face -centered cubic unit cell, edge length is

O Watch Video Solution



https://dl.doubtnut.com/l/_dVqoWrDnMolt
https://dl.doubtnut.com/l/_4eH3jsprRKz6
https://dl.doubtnut.com/l/_Yqe6Nj7G8dDt

14. Which point defect in crystals does not alter the density

of the relevant solid ?

° Watch Video Solution

15. Write a point of distinction between a metallic solid and

ionic solid other than the metallic lustre.

o Watch Video Solution

16. How many lattice points are there in one unit cell of
each of the following lattices?
(i) Face centred cubic lattice.

(ii) Body centred cubic lattice.



https://dl.doubtnut.com/l/_NzqBI1ox2YfH
https://dl.doubtnut.com/l/_vW9qAbSS2xoR
https://dl.doubtnut.com/l/_wdBqMN8HkwS2

o Watch Video Solution

17. How many atoms are there in a unit cell of a metal

crystallizing in fcc structure?

o Watch Video Solution

18. What type of substances would make better permanent
magnets, ferromagnetic or ferrimagnetic? Justify your

answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_wdBqMN8HkwS2
https://dl.doubtnut.com/l/_yTL4rs7W55g0
https://dl.doubtnut.com/l/_3RXLOEHxWTaR

19. What is the formula of a compound in which the
element Y forms ccp lattice and atoms X occupy 1/3rd of

tetrahedral voids ?

o Watch Video Solution

20. What are the coordination number of Na™ and Cl~

ions in NaCl ?

o View Text Solution

21. The coordination number of the fcc structure for metals

° Watch Video Solution



https://dl.doubtnut.com/l/_7d7HjpyXjwPK
https://dl.doubtnut.com/l/_9UOXACsN5ZfQ
https://dl.doubtnut.com/l/_ad9QjuWH5Lhd

22. Out of NaCl and AgCl, which one shows Frenkel defect

and why ?

o Watch Video Solution

23. Why does the conductivity of silicon increase upon

doping with phosphorus ?

° Watch Video Solution

24. What type of stoichiometric defecit is shoen by ZnS ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ad9QjuWH5Lhd
https://dl.doubtnut.com/l/_tiEh3dqTZnBC
https://dl.doubtnut.com/l/_7eVHbDlrb6QN
https://dl.doubtnut.com/l/_ds2itG1JwdWO

Revision Exercises Very Short Answer Questions Cbse Qs

1. Which point defect lowers the density of a crystal?

o Watch Video Solution

2. What type of semi-conductors is produced when silicon

is doped with arsenic?

o Watch Video Solution

3. What type of interactions hold together the molecules in

a polar crystalline solid ?

° Watch Video Solution



https://dl.doubtnut.com/l/_krO2BvjIvtu6
https://dl.doubtnut.com/l/_5wL5A6z8jmjQ
https://dl.doubtnut.com/l/_pJyebpP3RHb3

4. Which stoichiometric defect in crystals increses the

density a solid?

o Watch Video Solution

5. What is the formula of a compound in which the element
Y forms ccp lattice and atoms of X occupy 2/3 of

tetrahedral voids ?

O Watch Video Solution

Revision Exercises Short Answer Questions



https://dl.doubtnut.com/l/_pJyebpP3RHb3
https://dl.doubtnut.com/l/_ImZUl8iyrZuh
https://dl.doubtnut.com/l/_tcGk6DdKDRKK

1. What do you understand by the terms 'space lattice' and

'unit cell' ?

° Watch Video Solution

2. Explain with the help of diagrams the structrual

differences between three types of cubic crystals.

° Watch Video Solution

3. Crystalline solids and Amorphous solids.

O Watch Video Solution



https://dl.doubtnut.com/l/_qvpS5sqnp72K
https://dl.doubtnut.com/l/_qBQvo0i87YZa
https://dl.doubtnut.com/l/_q5zdEg94NtTH

4. C'aCly will introduce schottky defect if added to AgCl

crystal. Explain.

° Watch Video Solution

5.If the radius of the octahedral void is r and radius of the

atom in closet packed structure is R then

o Watch Video Solution

6. What is meant by the term "coordination number"?
b. What is the coordination number of atoms:
i.in a cubic-packed structure?

ii. In a body-centreds structure?



https://dl.doubtnut.com/l/_mQolleT3PCJ1
https://dl.doubtnut.com/l/_zpCHqyv3ma2l
https://dl.doubtnut.com/l/_c6Nuw8qPnh4o

o Watch Video Solution

7.What is the radius (r+ /r_) for an ion to occupy:

(i) tetrahedral void. (ii) octahedral void?

° Watch Video Solution

8. Write the difference between Frenkel and Schottky

defects.

o Watch Video Solution

9. Explain Schottky defect in Stoichiometric crystals. What

are the consequences of Schottky and Frenkel defects in


https://dl.doubtnut.com/l/_c6Nuw8qPnh4o
https://dl.doubtnut.com/l/_ljPF8Ez5Vuox
https://dl.doubtnut.com/l/_DjLQ5eNqgnlC
https://dl.doubtnut.com/l/_5gx7B2jlzRCV

crystals ?

° Watch Video Solution

10. DISTINCTION BETWEEN N-TYPE AND P-TYPE

SEMICONDUCTORS

° Watch Video Solution

11. The crystal with metal deficiency defect is:

o Watch Video Solution

12. Name the types of semiconductors produced when

germanium (Ge) is doped separately with boron (B) and


https://dl.doubtnut.com/l/_5gx7B2jlzRCV
https://dl.doubtnut.com/l/_803DKrlfuG4p
https://dl.doubtnut.com/l/_tNMnhURIX9Hd
https://dl.doubtnut.com/l/_TTutv1jkUK8c

arsenic (As). Which one will be a better semiconductor and

why ?

o Watch Video Solution

13. Explain on brief Schottky defect.

o Watch Video Solution

14. What is the packing fraction in face centred cubic

lattice ?

o Watch Video Solution



https://dl.doubtnut.com/l/_TTutv1jkUK8c
https://dl.doubtnut.com/l/_Vo0HThETOYWd
https://dl.doubtnut.com/l/_QSnHew2DwYb7

15. In terms of band theory, what is the difference between
a.a condcutor and an insulator

b. a conductor and a semiconductor

o Watch Video Solution

16. Explain the following :

(i) Why is Frenkel defect not found in pure alkali metal
halides?

(ii) Anti-ferromagnetic substances have unpaired electrons

but their dipole moment is zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_AHY15IHrAGqo
https://dl.doubtnut.com/l/_VAahq7ISjKTm

17. why does the electrical conductivity of semiconductors

increse with rise in temperature?

° Watch Video Solution

18. What are paramagnetism and ferromagnetism ? What
type of substances would make batter permanent

magnets, ferromagnetic or ferrimagnetic?

° Watch Video Solution

19. How does antiferromagnetism differ from

ferromagnetism in terms of magnetic domains?

° Watch Video Solution



https://dl.doubtnut.com/l/_pyk9JME9yMbV
https://dl.doubtnut.com/l/_2x6UUTvjZG7R
https://dl.doubtnut.com/l/_Uw3EYHASbUkP

20. Explain the following terms :
(i) Schottky defects

(ii) Frenkel defects

° Watch Video Solution

21. IMPERFECTIONS IN SOLIDS

° Watch Video Solution

22. (a) Define ferromagnetism and ferrimagnetism.
(b) Differentiate between metals, insulators

semiconductors on the basis of band theory.

and



https://dl.doubtnut.com/l/_Uw3EYHASbUkP
https://dl.doubtnut.com/l/_0vCg7eCeIiJa
https://dl.doubtnut.com/l/_yXdXZqEBNq01
https://dl.doubtnut.com/l/_D5Z86S7Xuwze

l o Watch Video Solution I

23. why does the electrical conductivity of semiconductors

increse with rise in temperature?

o Watch Video Solution

24. (i) What is a semiconductor ? Mention two main types
of semiconductors.

(i) Sodium crystallizes in a body centred cubic (bcc) unit
cell. Calculate the approximate number of unit cells in 9.2 g

of sodium. (Atomic mass of Na =23 u)

O Watch Video Solution



https://dl.doubtnut.com/l/_D5Z86S7Xuwze
https://dl.doubtnut.com/l/_JQ47b1gdHw7p
https://dl.doubtnut.com/l/_XSmoE5IWRJma
https://dl.doubtnut.com/l/_2tNovB9SoE5q

25. (a) Give two differences between ferromagnetic and
anti-ferromagnetic substances.

(b) Tungsten crystallizes in body centred cubic lattice.
Calculate the number of unit cells in 1.5 g of tungsten. (At

mass of tungsten =184 u)

° Watch Video Solution

26. (a) NaCl has fcc structure. Calculate the number of NaCl
units in a unit cell of NaCl.
(b) Calculate the density of NaCl if edge length of NaCl unit

cell is 564 pm. (Molar mass of NaCl = 58.5gmol*1)

° Watch Video Solution



https://dl.doubtnut.com/l/_2tNovB9SoE5q
https://dl.doubtnut.com/l/_EL29D7YiCXAR

27. What type of semi-conductor is produced when silicon

is doped with boron ?

° Watch Video Solution

28. Examine the given defective crystal
AT B~ At B~ AT

B~ O B~ At B~

AT B~ At O AT

B~ At B~ At B~

Answer the following question :

(i) What type of stoichimetic defect is shown by the crystal

?

(ii) How is the density of the crystal affected by this defect

?

(iii) What type of ionic substances show such defect ?



https://dl.doubtnut.com/l/_zvcGhkiRjAxx
https://dl.doubtnut.com/l/_KSfCptSlcT7f

l QP Watch Video Solution I

29. Explain the following
(i) F - centres

(ii)Doping .

° Watch Video Solution

30. Write two points of distinction between crystalline and

amorphous solids.

o Watch Video Solution

31. Distinguish between crystal lattice and unit cell.

[ e |


https://dl.doubtnut.com/l/_KSfCptSlcT7f
https://dl.doubtnut.com/l/_2inO5ah12PYq
https://dl.doubtnut.com/l/_BJsqsnZSNjKY
https://dl.doubtnut.com/l/_mbiGIv3D44K4

l &J Watch Video Solution ]

32. (a) Briefly discuss Schottky defect and give examples.
(b) Calculate the density of copper crystal which
crystallises in fcc arrangment with edge length of

3.61 x 10 %cm.

° Watch Video Solution

33. Define ferromagnetism and ferrimagnetism .

° Watch Video Solution



https://dl.doubtnut.com/l/_mbiGIv3D44K4
https://dl.doubtnut.com/l/_lvDe3cGaPoay
https://dl.doubtnut.com/l/_tD9rDf9GsDHs

34. Unit cells can be divided into two categories, primitive
and centred unit cells.

(a) Differentiate between unit cell and crystal lattice.

(b) Calcualte the number of atoms per unit cell in the
following:

(i) body centred cubic unit cell (bcc)

(ii) face centred cubic unit cell (fcc) .

o Watch Video Solution

35. Calculate the percentage of packing efficiency in simple

cubic unit cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_Hj2kd602vdLP
https://dl.doubtnut.com/l/_WxGkvsT0aBA7
https://dl.doubtnut.com/l/_TBKTmevAMt8f

36. Example the following with suitable examples:
a. Ferromagnetism b. Paramagnetism
c. Ferrimagnetism d. Antiferromagnetism

e. 12 -46 and 13 - 15 group compounds

° Watch Video Solution

37. (a) Defince the following terms :
(i) F-centre
(ii) Unit cell

(b) Explain Schottky defect with an example .

° Watch Video Solution



https://dl.doubtnut.com/l/_TBKTmevAMt8f
https://dl.doubtnut.com/l/_p2uGxBm4OnQe

38. Write two points of distinction between Schottky and

Frenkel defects.

° Watch Video Solution

39. Write two points of distinction between crystalline and

amorphous solids.

o Watch Video Solution

40. Which of the following lattices has the highest packing
efficency (a) simple cubic, (b) body-centred cubic, and (c )

hexagonal close-packed lattice?

° Watch Video Solution



https://dl.doubtnut.com/l/_0j2w2C3eUHqg
https://dl.doubtnut.com/l/_Aus8wdzSv8OR
https://dl.doubtnut.com/l/_wCfynPlhpLcU

41. (a) Based on the nature of intermolecular forces,
classify the following solids?
(3)S10; (i) Ice

(b) ZnO turns yellow on heating. Why ?

o Watch Video Solution

42. What are non-stoichiometry defects in crystals ?

Explain.

o Watch Video Solution

Revision Exercises Short Answer Questions Cbse Qs



https://dl.doubtnut.com/l/_wCfynPlhpLcU
https://dl.doubtnut.com/l/_Lb9RTVHARaCo
https://dl.doubtnut.com/l/_Yzda2LdUBaxT
https://dl.doubtnut.com/l/_utLaH2NEJKe4

1. Account for the following :
(i) Schottky defects lower the density of related solids.
(ii) Conductivity of silicon increases on doping it with

phosphorus.

° Watch Video Solution

2. Explain the following properties with suitable examples:
(i) ferromagnetism (ii) paramagnetism

(iii) ferrimagnetism.

° Watch Video Solution



https://dl.doubtnut.com/l/_utLaH2NEJKe4
https://dl.doubtnut.com/l/_R5T9g0IVPrLN

3. How do metallic and ionic substances differ in

conducting electricity ?

° Watch Video Solution

4. Explain how can you determine the atomic mass of an
unknown metal if you know its mass density and the

dimensions of unit cell of its crystal.

° Watch Video Solution

5. Calculate the packing efficiency of a metal crystal for a

simple cubic lattice.

° Watch Video Solution



https://dl.doubtnut.com/l/_1B7CcXsi8PtJ
https://dl.doubtnut.com/l/_hQe4mFRSNVUX
https://dl.doubtnut.com/l/_on9PfRVvDIXv

6. Account for the following :
(i) Schottky defects lower the density of related solids.
(i) Conductivity of silicon increases on doping it with

phosphorus.

o Watch Video Solution

7. What change occurs when AgCl is doped with C'dCl, ?

o Watch Video Solution

8. How will you distinguish between the following pairs of

terms:


https://dl.doubtnut.com/l/_on9PfRVvDIXv
https://dl.doubtnut.com/l/_VqqPevm8eIql
https://dl.doubtnut.com/l/_S9VgToMIUt0q
https://dl.doubtnut.com/l/_uzugX6X21sfK

(i) Tetrahedral and octahedral voids

(ii) Crystal lattice and unit cell

o Watch Video Solution

9. How will you distinguish between the following pairs of
terms:
(i) Tetrahedral and octahedral voids

(ii) Crystal lattice and unit cell

o Watch Video Solution

10. (i) Write the type of magnetism observed when the
magnetic moments are oppsitely aligned and cancel out

each other.


https://dl.doubtnut.com/l/_uzugX6X21sfK
https://dl.doubtnut.com/l/_rwsP0A5TbFOW
https://dl.doubtnut.com/l/_q39oZHbK2x5s

(i) Which stoichiometric defect does not change the

density of the crystal ?

o Watch Video Solution

11. (a) Based on the nature of the intermolecular foces,
classify solids benzene and silver.

(b) AgCl shows frenkel defect while NaCl does not. Give
reason.

(c) What type of semi-conductor is formed when Ge is

doped with Al ?

° Watch Video Solution



https://dl.doubtnut.com/l/_q39oZHbK2x5s
https://dl.doubtnut.com/l/_NPtcVRpGfEp7

12. An element 'X' (At. Mass = 40 g mol ') having fc.c
structure has unit cell edge length of 400 pm . Calculate
the density of 'X' and the number of unit cells in 4 g of 'X".

(N4 = 6.022 x 10%mol ~1).

o Watch Video Solution

Revision Exercises Long Answer Questions

1. What do you understand by imperfections in ionic
crystals ? Name the types of imperfections which occur in

ionic crystals.

o Watch Video Solution



https://dl.doubtnut.com/l/_Tv6fzKBNnflb
https://dl.doubtnut.com/l/_pn21tsJ0IiLh
https://dl.doubtnut.com/l/_Qj8EvbBLhRQ6

2. MAGNETIC PROPERTIES

° Watch Video Solution

3. (a) An element has atomic mass 93gmol-' and density
11.5gem 3. If the edge length of its unit cell is 300 pm,
identify the type of unit cell.

(b) Write any two differences between amorphous solids

and crystalline solids.

° Watch Video Solution

4. Give reasons :

(i) In stoichiometric dfects. NaCl exhibits Schottky defect


https://dl.doubtnut.com/l/_Qj8EvbBLhRQ6
https://dl.doubtnut.com/l/_QVFQoBF4qJVk
https://dl.doubtnut.com/l/_DKb1Tm9wCXOx

and not Frenkel defect.
(iii) Ferrimagnetic substances show better magnetism than

antiferromagnetic substances.

° Watch Video Solution

5.(a) If the radius of octahedral void is 'r' and the radius of
the atoms in close packing is 'R' what is the relation
between 'r' and 'R' ?

(b) A metal crystallises in body centred cubic structure. If '@
is the edge length of its unit cell, 'r' is the radius of the

sphere, what is the relation between 'r' and 'a' ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DKb1Tm9wCXOx
https://dl.doubtnut.com/l/_VcgsRdoYQCFO

6. An element with molar mass 2.7 x 10~ 2 kg per mole
forms a cubic unit cell with edge length 405 pm. If its
density is 2.7 x 10° , what is the nature of the cubic unit

cell ?

o Watch Video Solution

Revision Exercises Numerical Problems

1. Potassium iodide has cubic unit cell with cell edge of 705

3

pm. The density of KI is 3.12gcm °. How many

K™ and I ions are contained in the unit cell ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Y4TpeDzcFQbO
https://dl.doubtnut.com/l/_gajpUABGEt9L
https://dl.doubtnut.com/l/_QOpzK5ISqqp7

2. The unit of an element of atomic mass 96 and density

10.3gem 3

is a cube with edge length of 314 pm. Find the
structure of the crystal lattice (simple cubic, FCC or BCC)

(Avogadro's constant , Ny = 6.023 X 1023mol_1)

° Watch Video Solution

3. KCl and NaCl have fcc lattice. Calculate the ratio of
density of NaCl to that of KCl if the ratio of edge of NaCl to

that of KCl is 0.875.

o Watch Video Solution



https://dl.doubtnut.com/l/_QOpzK5ISqqp7
https://dl.doubtnut.com/l/_ECrxkYwzk66O

4. Lithium metal has a body centred cubic lattice structure
with edge length of unit cell 352 pm. Calculate the density

of lithium metal (Given : Atomic mass of Li = 7gmol_1)

° Watch Video Solution

5.1ron has body centred cubic cell with a cell edge of 286.5

pm. The density of iron is 787 g cm ™ °.

Use this
information to calculate Avogadro's number. (Atomic mass

of Fe = 56 mol ~3)

° Watch Video Solution



https://dl.doubtnut.com/l/_nC0fX1PizG0f
https://dl.doubtnut.com/l/_OHAChEJAv2F7

6. An element crystallizes in a structure having fcc unit cell
of an edge 300 pm. Calculate its density if 180 g of this

element contains 3.708 x 10%* atoms.

o Watch Video Solution

7. An element (density 7.2gcm_3) crystallizes in a body
centred cubic structure having its unit cell edge length
2.88A. Calculate the number of atoms present in 156 g of

the element.

° Watch Video Solution



https://dl.doubtnut.com/l/_pVzJ37LHbW7q
https://dl.doubtnut.com/l/_kMEHeY3ThcjC

8. Silver crystalilises in a fcc lattice. The edge length of its
unit is 4.077 x 1078 x e¢m and its density is 10.5gem 3.

Claculate on this basis the atomic mass of silver

(NA — 6.02 x 1023m01—1)

o Watch Video Solution

9. Chromium metal (atomic mass = 52) has body centred
cubic structure. The radius of chromium atom is 124.3 pm.

Calculate the density of chromium metal.

o Watch Video Solution

Revision Exercises Numerical Problems Cbse Qs


https://dl.doubtnut.com/l/_ag5g0nX4yOne
https://dl.doubtnut.com/l/_GMtaGAdELB1w
https://dl.doubtnut.com/l/_IlLKvs10eyY1

1. The well know mineral flourite is chemically calcium
fluoride. It is a well known fact that in one unit cell of this
mineral, there are four Ca®" ions and eight F ~ ions and
Ca’" ions are arranged in f.c.c. lattice. The F ~ ions fill all
the tetrahedral holes in the face centred cubic lattice of
Ca®" ions. The edge length of the unit cell is 5.46 x 1073
cm. The density of the solid is 3.18gcm 3. Use this
information to calculate Avogadro's number (Molar mass of

CaF, = 78.0g mol )

° Watch Video Solution

2. The density of copper metal is 8.95 g cm ™ °. If the

redius of copper atom be 127. 8 pm, is the copper unit cell


https://dl.doubtnut.com/l/_IlLKvs10eyY1
https://dl.doubtnut.com/l/_ruLOn6mky7MK

simple cubic, body - centred or face- centred cubic ?

(Given : atomic mass of Cu = 63. 5 g/mol)

o Watch Video Solution

3. Copper crystallises with face centred cubic unit cell . If
the radius of copper atom is 127.8 pm , calculate the
density of copper metal.

(Atomic mass of Cu = 63.55 u and Avogadro's number

Ny = 6.02 x 10*mol 1)

° Watch Video Solution

4. Aluminium crystallizes in an fcc structure. Atomic radius

of the metal is 125 pm. What is the length of the side of the


https://dl.doubtnut.com/l/_ruLOn6mky7MK
https://dl.doubtnut.com/l/_2YnENtMCD1XH
https://dl.doubtnut.com/l/_gLYMUCwwOsh9

unit cell of the metal?

° Watch Video Solution

5. An element with density 10 g em 3 forms a cubic unit
cell with edge length 3 x 10~ 8cm. What is the nature of
the cubic unit cell if the atomic mass of the element is 81 g

mol 1.

° Watch Video Solution

6. An element crystallizes in f.c.c. lattice with edge length of
400 pm. The density of the element is 7 g cm ~ 3. How many

atoms are present in 280 g of the element ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gLYMUCwwOsh9
https://dl.doubtnut.com/l/_FjlsjzMoTAkh
https://dl.doubtnut.com/l/_LpVICluF6e8y

Hots Higher Order Thinking Skills Advanced Level

1. Diamond and solid rhombic sulphur both are covalent
solids but the latter has very low melting point than the

former. Explain why ?

o Watch Video Solution

2. Why do the window glass of old old building (a) look

milky and (b) become thick at the bottom?

° Watch Video Solution



https://dl.doubtnut.com/l/_LpVICluF6e8y
https://dl.doubtnut.com/l/_Of69suiglwVr
https://dl.doubtnut.com/l/_IhJnGr4uslT0

3. Can cubic lattice have end-centred unit cell?

° Watch Video Solution

4. Agl crystallises in a cubic close-packed ZnS structure.

What fraction of tetrahedral sites is occupied by Ag ™ ions

?

o Watch Video Solution

5. An element 'X' has bcc lattice as shown below :
The unit cell length, a is 306 pm.
(a) What is the distance between nearest neighbours?

(b) What is the distance between next nearest neighbours?


https://dl.doubtnut.com/l/_NNVsjscvwh72
https://dl.doubtnut.com/l/_yVGQ4OrfaepL
https://dl.doubtnut.com/l/_WdD3IDubImn6

(c) How many nearest neighbours does each X atom have ?

(d) How many next nearest neighbours does each X have ?

° Watch Video Solution

6. For a cubic crystal, the face diagonal is 4.25A. Calculate

its face length.

o Watch Video Solution



https://dl.doubtnut.com/l/_WdD3IDubImn6
https://dl.doubtnut.com/l/_gaRAGypZwYxs

7. In an atomic bcc lattice what fraction of edge is not

covered by atoms?

o Watch Video Solution

8. A face centred cubic lattice of a single type of atoms has
same defects and its one corner and one face centre is left
unoccupied per unit cell. Calculate the packing fraction of

such solid.

° Watch Video Solution



https://dl.doubtnut.com/l/_gaRAGypZwYxs
https://dl.doubtnut.com/l/_qKl6TLQJdN5B
https://dl.doubtnut.com/l/_uYLlYQm2HVCP

9. CsCl has cubic structure of ions in which Cs™ ion is
present in the body -centre of the cube. If density is 3.99 g
em ™3

(a) Calculate the length of the edge of a unit cell.

(b) What is the distance between Cs™ and Cl~ ions ?

(c) What is the radius of Cs ™ ion if the radius of Cl~ ion

is 180 pm ?

o Watch Video Solution

10. A metal crystallizes into two cubic phases, face-centred
cubic and body-centred cubic, which have unit cell lengths
3.5 and 3.0A4, respectively. Calculate the ratio of densities

of fcc and bcc.

. l


https://dl.doubtnut.com/l/_5TdQ87p9bbPw
https://dl.doubtnut.com/l/_OfftxGt4UL6J

| ' Vvvatch video soilution ]

11. You are given marbles of diameter 10mm. They are to
be placed such that their centres are laying in a square
bound by four lines each of length 40mm. What will be the
arrangements of marbles in a plane so that maximum
number of marbles can be placed inside the area? Sketch
the diagram and derive expression for the number of

molecules per unit area.

o Watch Video Solution

12. A compount AB has a rock salt type structure with
A:B = 1:1.The formula weight of AB is 6.023Y amu and

the closed A — B distance is Y1/ 3nm.


https://dl.doubtnut.com/l/_OfftxGt4UL6J
https://dl.doubtnut.com/l/_1HGes7NTUFJw
https://dl.doubtnut.com/l/_tamW7F7ovJ5Q

(4) Find the density of lattice.
(i1) If the density of lattice is found to be 20kgm 3, then

predict the type of defect.

o Watch Video Solution

Competition File Objective Type Questions A Multiple Choice

Questions

1. The most unsymmetrical and symmetrical systems are,

respectively :

A. tetragonal , cubic

B. triclinic, cubic

C.rhombohedral, hexagonal


https://dl.doubtnut.com/l/_tamW7F7ovJ5Q
https://dl.doubtnut.com/l/_l7x0HQ7HQV6T

D. orthorhombic, cubic

Answer: B

o Watch Video Solution

2. The packing fraction for a body-centred cube is

A.0.42

B.0.54

C.0.68

D.0.74

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_l7x0HQ7HQV6T
https://dl.doubtnut.com/l/_YMWZls2ZH7qx

3. The number of atoms in bcc and fcc arrangement are

respectively :

A 1,2

B.24

C. 4,2

D. 2,1

Answer: B

° Watch Video Solution

4. What is the coordination number of hcp and ccp?


https://dl.doubtnut.com/l/_YMWZls2ZH7qx
https://dl.doubtnut.com/l/_BRYP9GHFO0HS
https://dl.doubtnut.com/l/_Br3Qc21QUEaf

A. 6,6

B. 12,6

C. 8,6

D. 12,12

Answer: D

° Watch Video Solution

5. The portion of edge length not occupied by atoms for

simple cubic, fcc and bcc are respectively (a is edge length)

A.O,a(l— ﬁ),a<1— i)
2 NG

B.a(l —\/§>,O,a(2 —1 )
2 NG


https://dl.doubtnut.com/l/_Br3Qc21QUEaf
https://dl.doubtnut.com/l/_IFxQFiY0DTEX

C.O,a(l i,a(l ﬁ)
V2 2

3
D. a, 21/2a, %a

Answer: C

° Watch Video Solution

6. The volume of atom present in a face-centred cubic unit

cell of a metal (r is atomic radius ) is

24
A. —7rr3

3
12

B. —mr

3

16
C. —7r7°3

3
20

D. —mr

3


https://dl.doubtnut.com/l/_IFxQFiY0DTEX
https://dl.doubtnut.com/l/_nYPlISIJXai4

Answer: C

° Watch Video Solution

7. A metal crystallizes in b lattice. The percent fraction of
edge length not covered by atom is

A.12.4 %

B.13.4 %

C.87.6 %

D.50.0 %

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_nYPlISIJXai4
https://dl.doubtnut.com/l/_PqdypajOd4sv

8. How many unit cell are present in a cubic-shaped ideal

crystal of NaCl of mass 1.0g?

A 2.57 x 10

B.1.28 x 10*

C.1.71 x 10*

D.5.14 x 10*!

Answer: A

° Watch Video Solution

9. For tetrahedral co-ordination the radius ratio (r+ /'r_)

should be


https://dl.doubtnut.com/l/_i2CArVQR2mN3
https://dl.doubtnut.com/l/_6QCUbqAMtlym

A.0.155 — 0.225

B.0.225 — 0.414

C.0.414 — 0.732

D.0.732 — 1
Answer: B

° Watch Video Solution

10. The number of second nearest Na* ions neighbour of

a Na™ ion in NaCl structure is

A 12

B.6


https://dl.doubtnut.com/l/_6QCUbqAMtlym
https://dl.doubtnut.com/l/_BJ5v3j0065Rh

C.8

D.4

Answer: A

° View Text Solution

11. The cubic unit cell of Al (molar mass 27 g mol ~1) has an
edge length of 405 pm. Its density is 2.7gcm_3 . The cubic
unit cell is :

A. body centred

B. primitive

C. edge centred

D. face centred


https://dl.doubtnut.com/l/_BJ5v3j0065Rh
https://dl.doubtnut.com/l/_BxNfLCv2Y5NP

Answer: D

o Watch Video Solution

12. In magnetite , 0>~ have ccp arrangement with Fe?™
ions in 1/8" tetrahedral voids and Fe** occupy half of
octahedral void .The formula of magnetite is

A. F63O4

B. F€203

C. FeO

D. F6308

Answer: A

I ° Watch Video Solution


https://dl.doubtnut.com/l/_BxNfLCv2Y5NP
https://dl.doubtnut.com/l/_TT423TLUOlmM

13. An alloy of Cu, Ag and Aw is found to have copper
constituting the c. c. p. lattice. If Ag atom occupy the
edge centres and Au atom is present at body centre, the
formula of this alloy is :

A. C’lL4, AngU

B. C’u4Ag4Au

C.CugAgsAu

D. CuAgAu

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_TT423TLUOlmM
https://dl.doubtnut.com/l/_3tEPk2cW9ZTq
https://dl.doubtnut.com/l/_YbIh5RNJo5yq

14. In spinel structure, O°~ ions are cubic-closed packed,
wherease 1/8th of the tetrahedral holes are occupied by
A?" cations and 1/2 of the octahedral holes are occupied
by cations B> " . The general formula of this compound is

A. A, BO,

B. AB,O,

C. A, B,0O

D. A4B50

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YbIh5RNJo5yq

15. A crystalline solid has a cubic structure in which
tungsten (W) atoms are located at the cubic corners of the
unit cell, oxygen atoms at the edges of the cube and
sodium atoms at the cube centre. The molecular formula of
the compound is

A. NCI,2W03

B. NCLWO4

C. NCLWOg

D. NCI,2 WO4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3J0OC5sBu3Dt
https://dl.doubtnut.com/l/_OBXL9TFkYAow

16. A mineral of titanium (perovskite) is found to contain

calcium ions at the corners, oxygen atoms at the face

centres and titanium atoms at the centre of the cube. The

oxidation state of titanium in the mineral is

A +1

B.+3

C.+4

D. +2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OBXL9TFkYAow

17. The number of terrahedral and octahedral holes in a

hexagonal primitive unit cell are respectively:

A.84

B. 6,12

C. 2,1

D.12,6

Answer: D

° Watch Video Solution

18. In which of the following structures, the anion has

maximum coordination number?


https://dl.doubtnut.com/l/_DRCbBuOHPvu8
https://dl.doubtnut.com/l/_KW8exHvwQTzP

A. NaCl

B.ZnS

C. C&FQ

D. Na 20

Answer: D

° Watch Video Solution

19. In a fcc arrangement of P and Q atoms, where P atoms
are at the corners of the unit cell, Q atoms at the face
centres and two atoms are missing from two corners in

each unit cell, then the formula of the compound is


https://dl.doubtnut.com/l/_KW8exHvwQTzP
https://dl.doubtnut.com/l/_bKdFSeJXZzw7

B. P,Q

D. PQ,

Answer: D

o Watch Video Solution

20. The pyknometric density of sodium chloride crystal is
2.165 x 10°kgm ~> while its X ray density is
2.178 x 10°kgm > the fraction of unoccupied sites in

NaCl crystal is

A. 5.96

B.5.96 x 10 2


https://dl.doubtnut.com/l/_bKdFSeJXZzw7
https://dl.doubtnut.com/l/_wpw6LvFS57PG

C.5.96 x 10!

D.5.96 x 103

Answer: D

° Watch Video Solution

21. Three element A, B, C crystallize into a cubic solid
lattice. Atoms A occupy the corners B atoms the cube
centres and atom (' the edge .The formula of the

compound is

A. ABC

B. ABC,

C. ABC,


https://dl.doubtnut.com/l/_wpw6LvFS57PG
https://dl.doubtnut.com/l/_ukH11PtzBOFy

D. ABC)y

Answer: C

° Watch Video Solution

22. A element cystallizes in fcc lattice and edge length of

unit cell is 400 pm. If density of unit cell is 11.2gem 3,

then atomic mass of the element is

A. 2156

B.431.2

C.107.8

D. 98.6


https://dl.doubtnut.com/l/_ukH11PtzBOFy
https://dl.doubtnut.com/l/_3QQb5gQydUV5

Answer: C

o Watch Video Solution

23. An element with atomic mass 60 having fcc structure
has a density of 6.23g/cm3.What is the edge length of unit
cell ?

A.300 pm

B. 250 pm

C.400 pm

D. 160 pm

Answer: C

I ° Watch Video Solution


https://dl.doubtnut.com/l/_3QQb5gQydUV5
https://dl.doubtnut.com/l/_wAXnDrYbzAsM

24.The cell edge of a fcc crystal is 100 pm and its density is
10.0gem 3. The number of atoms in 100 g of this crystal is
A1 x 10%
B.2 x 10%
C.3 x 10%

D.4 x 10%

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wAXnDrYbzAsM
https://dl.doubtnut.com/l/_KfN4aOLbhMsz

25. Copper crystallizes in a cubic lattice structure. Atomic
radius of copper is 128 pm and its atomic mass is 63.5. The
density of copper is

A.10.71gem 3

B. 4.939(:m_3
3

C.8.99gcm

D.11.2gem 3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_095oWJ9WJvfR

26. Ferrous oxide (FeQ) crystal has a cubic structure and
each edge of the unit cell is 5.0A° Taking density of the
oxide as 4.0gcm ~ 3. The number of Fe’" and O? ions
present in each unit cell is:

Al

B.2

C.4

D.6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8oZaNtj3uYCj

27. Which type of 'defect' has the pressence of cations in

the interstitial sites?

A. Schottky defect

B. Vacancy defect

C. Frenkel defects

D. Metal deficiency defect

Answer: C

° Watch Video Solution

28.7Zn0 shows yellow colour on heating due to

A. Frenkel defect


https://dl.doubtnut.com/l/_ul5Iink8Ah3w
https://dl.doubtnut.com/l/_Qts4eqldFrQb

B. Metal excess defect

C. Metal deficiency defect

D. Schottky defect

Answer: B

o Watch Video Solution

29. lonic solids with Schottky defect may contain in their

structure

A. cation vacancies only

B. cation vacancies and interstitial cations

C. equal number of cation and anion vacancies


https://dl.doubtnut.com/l/_Qts4eqldFrQb
https://dl.doubtnut.com/l/_waerdqbk5omo

D. anion vacancies and interstitial anions

Answer: C

° Watch Video Solution

30. Which of the following pair

anitferromagnetic substances ?

A. ‘/205, M’I’LOg

B. CuO, Fe

C. N’LO, CT‘OQ

D. M’n203, MnO

Answer: D

contains

both

[


https://dl.doubtnut.com/l/_waerdqbk5omo
https://dl.doubtnut.com/l/_bzNaRJU7T3Df

_ O View Text Solution

Competition File Objective Type Questions B Multiple Choice

Questions

1. If NaCl is doped with 10 *mol % of SrCl, the
concentration of cation vacancies will be
(N4 = 6.02 x 10%mol ')

A. 6.02 x 10%mol 1

B.6.02 x 10'"mol !

C.6.02 x 10%mol !

D.6.02 x 10%mol !

Answer: B

[ g A |


https://dl.doubtnut.com/l/_bzNaRJU7T3Df
https://dl.doubtnut.com/l/_CCXDMhuNYh7n

I ° Watch Video Solution

2.If "a’ stands for the edge length of the cubic systems:
simple cubic,body centred cubic and face centred cubic
then the ratio of radii of the spheres inthese systems will

be respectively,

D.la:+/3a:+/2a

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CCXDMhuNYh7n
https://dl.doubtnut.com/l/_CxJJssDvlzEd

3. Lithium metal crystallizes in a body centred cubic

crystals. If the length of the side of the unit cell of lithium

is 351pm the atomic radius of the lithium will be

A.151.8 pm

B.75.5 pm

C.300.5 pm

D.240.8 pm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_oiQ4ajG9cU1w

4. Total no. of voids in 0.5 mole of a compound forming

hexagonal closed packed structure are:

A 6.022 x 10%

B.3.011 x 10?3

C.9.033 x 10%

D.4.516 x 10%?

Answer: C

° Watch Video Solution

5. Which of the following exhibit both Frenkel & Schottky

defect?


https://dl.doubtnut.com/l/_o2P9Us4pk5Eq
https://dl.doubtnut.com/l/_zN7nauvrv3Cd

A. NaCl

B. AgCl

C. AgBr

D. Agl

Answer: C

° Watch Video Solution

6. A metal crystallizes with a face -centred cubic lattice.The

edge of the unit cells is 408 pm.The dimeter of the metal

atoms is

A. 288 pm

B.408 pm


https://dl.doubtnut.com/l/_zN7nauvrv3Cd
https://dl.doubtnut.com/l/_u9Jr25vdFQ1d

C.144 pm

D. 204 pm

Answer: A

° Watch Video Solution

7. The mass percentage of iron present as Fe(lll) in

Fe_ 9301, is

A.8.3%

B.9.6 %

C.11.5%

D.17.7%


https://dl.doubtnut.com/l/_u9Jr25vdFQ1d
https://dl.doubtnut.com/l/_67dYrvbQpkaI

Answer: C

° Watch Video Solution

8. A metal has an fcc latticed.The edge length of the unit
cell is 404 pm The density of the metal is 2.72g /cm ~°® The
molar mass of the metal is
(N4 Avogadro's constant = 6.2 X 1023mol_1)
A.27gmol 1
B. 20gmol ~ !

C.40gmol ~*

D. 30gmol ~*

Answer: A


https://dl.doubtnut.com/l/_67dYrvbQpkaI
https://dl.doubtnut.com/l/_HZ4bbuhnNM54

° Watch Video Solution

9. The number of carbon atoms per unit cell of diamond

unit cell is

A.6

B.1

C.4

D.8

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_HZ4bbuhnNM54
https://dl.doubtnut.com/l/_8Q9KSvaoWJh6

10. If a is the length of the side of a cube, the distance
between the body centred atom and one corner atom in

the cube will be:

2
A . —a
V3
4
B.—a
V3
3
C. %a
3
D. %a
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KPGlquBdYiH1

11. The correct statement regarding defects in crystalling

solids.

A. Frenkel defect is a dislocation defect

B. Frenkel defect is found in halides of alkaline earth

metals.

C.Schottky defects have no effect on the density of

crystalline solids.

D. Frenkel defects decrease the density of crystalline

solids.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Y66LkCqFKEqN

12. A given metal crystalline out with a cubic structure

having edge length of 361 pm .if there are four metal

atoms in one unit cell, what is the radius of metal atom?

A.80 pm

B. 108 pm

C.40 pm

D.127 pm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_a1Hx7MuOy0r3

13. Lithium has a bcc structure .Its density is 530kgm >
and its atomic mass is 6.94gmol ' .Calculate the edge
length of a unit cell of lithium  metal
(N4 = 6.02 x 10%mol ')

A.527 pm

B. 264 pm

C.154 pm

D.352 pm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_OJa59dQrJMlD

14. The ionic radii of A" and B~ ions are
0.98 x 1071 and 1.81 x 10 %%  The coordinatyion
number of each ion in AB is

A. 8

B.2

C.6

D.4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_68hsSTFKnWel

15. In calcium, fluoride having the florite structures. The
coordination number for calcium ion (Ca”) and fluoride
ion (F_) are

A.4 and 2

B.6and 6

C.8and 4

D.4 and 8

Answer: C

° Watch Video Solution

16. Which is the incorrect statement?


https://dl.doubtnut.com/l/_eIHP5194Ekex
https://dl.doubtnut.com/l/_tcAGp7lMJpce

A. Density decreases in case of crystals with Schottky

defect.

B. NaCl(s) is insulator, silicon is semiconductor , silver is

conductor, quartz is piezoelectric crystal.

C. Frenkel defect is favoured in those ionic compounds

in which sizes of cations and anions are almost equal.

D. FeOy9s has non-stoichiometric metal deficiency

defect.

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_tcAGp7lMJpce

17. Iron exhibits b structure at roomj temperature. Above
9000° C, it transformers to f structure. The ratio of density
of iron at room temperature to that at 900° C' (assuming

molar mass and atomic radius of iron remains constant

with temperature) is

A.\/g
V2
5 43
3,2
C 3

oW

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_T1VcbVhZu4rg
https://dl.doubtnut.com/l/_EAHAvFLBtdyn

18. A compound is compound by cation C and anion A. The
anions hexagonal close packed (hcp) lattice and the
cations occupy 75% of octahedral voids. The formula of the
compound is

A.C5A;

B.C3A,

C.C34,

D.C,As

Answer: C

° Watch Video Solution

Competition File Objective Type Questions B Multiple Choice

Questions Jee Main Other State Boards Engineering Entrance



https://dl.doubtnut.com/l/_EAHAvFLBtdyn

1. An ionic compound is expected to have tetrahedral
structure if r, /7 _ lies in the range of

A.0.155 to 0.225

B.0.732 to 1

C.0.414 to 0.732

D.0.225 to 0.414

Answer: D

° Watch Video Solution

2. A solid compound contains X,Y and Z atoms in a cubic

lattice with X atoms occupying the corners,Y atoms in the


https://dl.doubtnut.com/l/_NpsleGrCzKmL
https://dl.doubtnut.com/l/_iX7uzn2guFfg

body centred positions and Z atoms at the centres of faces

of the unit cell. What is the empirical formula of the

compound

A XY, 7,

B. XY 7,

C. XYy 7,

D. XY Z

Answer: B

° Watch Video Solution

3. KCl crystallises in the same type of lattices as does NaCl.

Given that ryg+ /rg- = 0.55 and rg+ /rg- = 0.74


https://dl.doubtnut.com/l/_iX7uzn2guFfg
https://dl.doubtnut.com/l/_1xHU1529jY4d

Calculate the ratio of the side of the unit cell of KCl to that

of NacCl.

A. 1123

B. 0.891

C.1.414

D.0.414

Answer: A

° Watch Video Solution

4. In a face centred cubic lattice, atom A occupies the

corner positions and atom B occupies the face centred


https://dl.doubtnut.com/l/_1xHU1529jY4d
https://dl.doubtnut.com/l/_aWo9pzWl3Udu

positions. If one atom of B is missin from one of the face

centred points,, the formula of the compound is :

A.A,B

B. AB,

C. AQB3

Answer: D

° Watch Video Solution

5. Lithium forms body centred cubic structure. The length
of the side of its unit cell is 351 pm. Atomic radius of the

lithium will be


https://dl.doubtnut.com/l/_aWo9pzWl3Udu
https://dl.doubtnut.com/l/_sMVIj5RyFKz6

A.300 pm

B.240 pm

C.152 pm

D.75 pm

Answer: C

° Watch Video Solution

6. Experimentally it was found that a metal oxide in
formula M, 93O. Metal M is present as M?" and M3 in
its oxide ,Fraction of the metal which exists as M3 " would

be

A.5.08 %


https://dl.doubtnut.com/l/_sMVIj5RyFKz6
https://dl.doubtnut.com/l/_uQeaEErVhWSh

B.7.01%

C.4.08 %

D.6.05 %

Answer: C

o Watch Video Solution

7.In a face centred cubic lattice unit cell is shared equally

by how many unit cells?

A.6

B.4

C.2


https://dl.doubtnut.com/l/_uQeaEErVhWSh
https://dl.doubtnut.com/l/_qSve4duyojfQ

D. 8

Answer: A

° Watch Video Solution

8. CsClcrystallizes in body centred cubic lattice. If 'a’ is
its edge length then which of the following expressions is

correct ?

Arcs+ +re- = \/ga

B.rgs+ +7ro- = 3a
3a

C.ros+ +ro- = 7
V3

D.r¢s+ +Tci- = ——a


https://dl.doubtnut.com/l/_qSve4duyojfQ
https://dl.doubtnut.com/l/_HJtm9PySj832

Answer: D

o Watch Video Solution

9. Suppose the mass of a single Ag atoms is 'm' Ag metal
crystallises in fcc lattice with unit cell edge length 'a' The

density of Ag metal in terms of 'a' and 'm' is:

Answer: A

I ° Watch Video Solution


https://dl.doubtnut.com/l/_HJtm9PySj832
https://dl.doubtnut.com/l/_C9zwRx3Uz6DQ

10. Sodium metal crystallises in body centred cubic lattic
with cell edge 4.29A What is the radius of sodium atom ?
A.5.72A
B.0.93A
C.1.86A

D. 3.22A

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_C9zwRx3Uz6DQ
https://dl.doubtnut.com/l/_yR9qHgzYZEmX

11. In a face centred cubic unit cell, what is the volume

occupied ?

Answer: C

° Watch Video Solution

12. An element crystallising in body centred cublic lattice

has edge length of 500 pm. If the density is 4 g cm ~ 3, the


https://dl.doubtnut.com/l/_AQn9VAIOeXuN
https://dl.doubtnut.com/l/_CKJhRiJ1dZUw

atomic mass of the element (ingmol_l) is (consider
Ny = 6 x 10%)

A.100

B. 250

C.125

D. 150

Answer: D

° Watch Video Solution

13. The contribution of a particle at the edge centre of a

particular unit cell is,

Al
2


https://dl.doubtnut.com/l/_CKJhRiJ1dZUw
https://dl.doubtnut.com/l/_INFkDIwaRcKn

NG

|

Answer: B

o Watch Video Solution

14. Which of the following compounds is metallic and

ferromagnetic ?

A.Ti0,
B. C’I"O2

C. VO,


https://dl.doubtnut.com/l/_INFkDIwaRcKn
https://dl.doubtnut.com/l/_XVON2tYJApuu

D. MnOz

Answer: B

o Watch Video Solution

15. The corrent statement regarding defects is solids in

solids is

A.Schottky defect has no effect on the physical

properties of solids

B. Frenkel defect is a dislocation defect

C. Frenkel defect is usually favoured by a very small

difference in the sizes of cations and anions


https://dl.doubtnut.com/l/_XVON2tYJApuu
https://dl.doubtnut.com/l/_cq25iqvMBozv

D. Trapping of proton in the lattice leads to the

formation of F-centres.

Answer: B

° Watch Video Solution

16. In a face centred cubic arrangement of A and B atoms
whose A atoms are at the corner of the unit cell and B
atoms at the face centres. Once of the A atom is missing
from one corner in unit cell. The simplest formula of

compound is

o Watch Video Solution



https://dl.doubtnut.com/l/_cq25iqvMBozv
https://dl.doubtnut.com/l/_oBrNBUytAlUn

17. A metal crystallises in a face centred cubic structure. If
the edge length of its unit cell is 'a' the closest approach

between two atoms in metallic crystal will be

A. 2a

B. 24/2a
C. \/ia

a
D. —

2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_h8F1UoUz3sL5

18. Edge length of cube is 300 pm. Its body diagonal would

be:

A. 600 pm

B.423 pm

C.5199 pm

D.450.5 pm

Answer: C

° Watch Video Solution

19. An example of a non-stoichiometric oxide when heated

is


https://dl.doubtnut.com/l/_iZCo1x4UtqSg
https://dl.doubtnut.com/l/_tPlFmPSfQwG5

A. BeO

B. ZnO

C. MgO

D. CaO

Answer: B

o View Text Solution

20. A given metal crystallises out with a cubic structure

having edge length of 361pm .If there are metal atoms in

one cell, what is the radius of one atoms?

A. Density of the structure Il is lower than structure I.

B. Density of the structure Il is higher than structure I.


https://dl.doubtnut.com/l/_tPlFmPSfQwG5
https://dl.doubtnut.com/l/_V8lQUqxPhaCP

C.The pore volume in structure | is 1.2 times higher

than that of structure Il .

D. The pore volume of both the structures are equal .

Answer: A

o Watch Video Solution

21. The number of atoms in 2.4 g of body centred cubic
crystal with edge length 200 pm is (density
= 10gem 3, Ny = 6 x 10* atoms/mol)

A. 6 x 10%

B.6 x 10%

C.6 x 10%®


https://dl.doubtnut.com/l/_V8lQUqxPhaCP
https://dl.doubtnut.com/l/_qzR7fJqXdiec

D.6 x 10"

Answer: A

o Watch Video Solution

22. Which among the following statement is true about

Schottky defect ?

A.In the defect cation and anion are lacking in

stoichiometric proportion.

B. Formation of metal alloy is example of this defect.

C. In this, regular cation is replaced by different cation


https://dl.doubtnut.com/l/_qzR7fJqXdiec
https://dl.doubtnut.com/l/_xOPJElu62tfk

D. In this cation or anion moves from regular site to

place between lattice site.

Answer: A

° Watch Video Solution

23. If a metal crystallises in bcc structure with edge length
of unit cell 4.29 x 10~ 8¢m, the radius of metal atom is
A.1.07 x 10~ "em
B.1.07 x 10 %cm
C.1.86 x 10 8cm

D.3.2 x 10 "em


https://dl.doubtnut.com/l/_xOPJElu62tfk
https://dl.doubtnut.com/l/_APz1TYGQZga0

Answer: C

O Watch Video Solution

24. At 100° C, copper (Cu) has FCC unit cell structure will
cell edge length of zA. What is the approximate density of
Cu(ing em ~3) at this temperature? [Atomic mass of Cu =

63.55 u]

105
A ——

Answer: D


https://dl.doubtnut.com/l/_APz1TYGQZga0
https://dl.doubtnut.com/l/_B9Isx6cfFnJz

° Watch Video Solution

25. Which premitive unit cell has unequal edge length
(a # b # c) and all axial angles different from 90" ?

A. Tetragonal

B. Hexagonal

C. Monoclinic

D. Triclinic

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_B9Isx6cfFnJz
https://dl.doubtnut.com/l/_WQIpxVsoIRD5

26. A compound of formula A;B3 has the hcp lattice.
Which atom forms the hcp lattice and what fraction of
tetrahedral voids is occupied by the other atoms
: 2 :
A. hcp lattice-A, 3 Tetrahedral voids - B
: 1 :
B. hcp lattice-B, 3 Tetrahedral voids - A
: 2 :
C. hcp lattice - B, 3 Tetrahedral voids-A

1
D. hcp lattice - A, 3 Tetrahedral voids - B

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2EQ6Qvr9DjJ7

27. A solid having density of 9 x 10%kgm ~® forms face
centred cubic crystals of edge length 2004/2 pm. What is

the molar mass of the solid ? [Avogadro constant
>~ 6 x 10%mol 1, 7 = 3]
A.0.0216kgmol 1
B. 0.0305kgmol ~ !
C.0.4320kgmol !

D. 0.4320kgmol ~*

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gbSKI0d6LEEA

28. The radius of the largest shpere which fits properly at

the centre of the edge of a body centred cubic unit cell is :

(Edge length is represented by 'a'

A. 0.134a

B.0.027a

C.0.067a

D.0.047a

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hXH9dPsex24v

29. Element 'B' forms ccp structure and 'A' occupies half of
the octahedral voids , while oxygen atoms occupy all the

tetrahedral voids. The structure of bimetallic oxide is :

A A,BO,
B. AB,O,
C. 4,B,0

D. 4,B,0

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_iZZPwVe4H0aK

30. Consider the bcc unit cells of the solids 1 and 2 with the
position of atoms as shown below. The radius of atom B is
twice that of atom A. the unit cell edge length is 50 %
more in soild 2 than in 1. What is the approximate packing

efficiency in solid 2?

A

A. 45 %

B. 65 %

C.90 %

D.75 %


https://dl.doubtnut.com/l/_yHTUoyVYJmdM

Answer: C

o Watch Video Solution

31. The ratio of number of atoms present in a simple cubic

body centred cubic and face centred cubic structure are,

respectively :

Al:2:4

B.8:1:6

C.4:2:1

D.4:2:3

Answer: A

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_yHTUoyVYJmdM
https://dl.doubtnut.com/l/_vDFzcu34TFNw

32. An element has a face-centred cubic (fcc) structure with

a cell edge of a. The distance between the centres of two

nearest tetrahedral voids in the lattice is:

A2
"2

D. ﬂa

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vDFzcu34TFNw
https://dl.doubtnut.com/l/_hYF1UsZwmw3y

Competition File Objective Type Questions B Multiple Choice

Questions Jee Advance For lit Entrance

1. In a solid AB having the NaCl structure, A atom
occupies the corners of the cubic unit cell. If all the face-
centred atoms along one of the axes are removed, then the
resultant stoichiometry of the solid is

A AB,

B.A>B

C.AyB;

D. A3B,

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_e2PxPL0SUU30

2. The packing efficiency of the two dimensional square

unit cell shown is :

A.39.27 %

B. 68.02 %

C.74.05 %

D. 78.54 %

Answer: D

f ) |


https://dl.doubtnut.com/l/_e2PxPL0SUU30
https://dl.doubtnut.com/l/_z5SNAvYt363v

Watch Video Solution

3. A compound M,X, has cubic close packing (p)

arrangement of X. Its unit cell structure is shown below.

The empirical formula of the compound is

r —()
Q M []
P C x O
O

O--1--d---1--O

N § -

O
o C
a. MX b. MX, ¢. M,X

A MX

B. M X,


https://dl.doubtnut.com/l/_z5SNAvYt363v
https://dl.doubtnut.com/l/_BMOdg0rawLM4

C. MyX

D. M; X1,

Answer: B

° Watch Video Solution

4.The arrangement of X ~ ions around A ion in solid AX
is given in the figure (not drawn to scale). If the radius of

X ~ is 250 pm, theradius of A™" is

QO
®


https://dl.doubtnut.com/l/_BMOdg0rawLM4
https://dl.doubtnut.com/l/_IsXMQ34cWHsi

A.104 pm

B. 125 pm

C.183 pm

D.57 pm

Answer: A

° Watch Video Solution

5. If the unit cell of a mineral has cubic close packed (ccp)
array of oxygen atoms with m fraction of octahedral holes
occupied by aluminium ions and n fraction of tetrahedral
holes occupied by magnesiums ions, m and n respectively,

are


https://dl.doubtnut.com/l/_IsXMQ34cWHsi
https://dl.doubtnut.com/l/_aotMdoxjyAe9

Answer: A

o Watch Video Solution

Competition File Objective Type Questions C Multiple Choice

Questions

1. Which of the following are not true about hexagonal

close packing ?


https://dl.doubtnut.com/l/_aotMdoxjyAe9
https://dl.doubtnut.com/l/_v5vBdIgDPoPl

A. It has 26% empty space

B. In this arrangment, third layer is identical to the first

layer.

C. The coordination number in this arrangment is 6.

D. It is as closely packed as body centred cubic packing.

Answer: C::D

° Watch Video Solution

2. Which of the following statements are correct?

A. The coordination number of each type of ion in CsCl

crystal is 8


https://dl.doubtnut.com/l/_v5vBdIgDPoPl
https://dl.doubtnut.com/l/_qQwRs28wYhfo

B.A metal that crystallizes in bcc structure has
coordination number 12.

C. A unit cell of an ionic crystal shares some of its ions
with other unit cells.

D. The length of the unit cell in NaCl is 552 pm

(rne+r =95 pm,rg- = 181 pm ).

Answer: A::C::D

o Watch Video Solution

3. In which of the following structures, the coordination

number of both the ions are same ?


https://dl.doubtnut.com/l/_qQwRs28wYhfo
https://dl.doubtnut.com/l/_orDHxR3Sph6g

A. Cesium chloride

B. Sodium chloride

C. Zinc sulphide

D. Sodium oxide

Answer: A::B::C

° Watch Video Solution

4. Which of the following is not correct for Frenkel defect

in crystals?

A.lt is due to equal number of cations and anions

missing from lattice sites.


https://dl.doubtnut.com/l/_orDHxR3Sph6g
https://dl.doubtnut.com/l/_YxaklSv81EfZ

B. It has no effect on density of the crystal.

C. It occurs in crystals where the difference in the size

of cations and anions is small.

D. Silver halides show Frenkel defect.

Answer: A::C

° Watch Video Solution

5.The coordination number of eight for cation is found in

A.CsCl

B. NaCl

C. CGFQ


https://dl.doubtnut.com/l/_YxaklSv81EfZ
https://dl.doubtnut.com/l/_ebSWB3xf9PkP

D. NCI,2O

Answer: A::C

o Watch Video Solution

6. Which of the following systems do not give correct

discription of axial lengths and axial angles ?

A.Hexagonal:a =b# c,a=8=90°,y = 120°

B.Tetragonal:a =b # c,a = 8 =90°,v = 90°

C.Monodlinic:a #b# c,a =08 =+ # 90°

D.Cubic:a=b=c,a=8=v=90"

Answer: B::C



https://dl.doubtnut.com/l/_ebSWB3xf9PkP
https://dl.doubtnut.com/l/_lsiI6FfMjIJM

_ O Watch Video Solution

7. The correct statement(s) regarding defects in solids is

(are)

A. Frenkel defect is usually favoured by a very small

difference in the sizes of cation and anion

B. Frenkel defect is a dislocation defect

C. Trapping of an electron in the lattice leads to the

formation of F-centre

D. Schottky defects have no effect on the physical

properties of solids

Answer: B::C



https://dl.doubtnut.com/l/_lsiI6FfMjIJM
https://dl.doubtnut.com/l/_KdKhfatdishf

l o Watch Video Solution

8. With respect to graphite and diamond, which of the

statements is (are ) correct ?

A. Graphite is harder than diamond

B. Graphite has higher electrical conductivity than

diamond

C. Graphite has higher thermal conductivity than

diamond .

D. Graphite has higher C-C bond order than diamond.

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_KdKhfatdishf
https://dl.doubtnut.com/l/_q9DT07DzdBVE

9. Which type of defects are present in AgBr and ZnS

crystal systems ?

A. Frenkel and Schottky

B. Schottky and Frenkel

C. Frenkel and Frenkel

D. Schottky and Schottky

Answer: B::C

° Watch Video Solution

10. The correct statement (s) for cubic close packed (ccp)

three dimensional structure is (are)


https://dl.doubtnut.com/l/_q9DT07DzdBVE
https://dl.doubtnut.com/l/_331iq791TVqa
https://dl.doubtnut.com/l/_iXuXTamS90Pq

A.The number of the nearest neighbours of an atom
present in the top most layer is 12.

B. The efficiency of atom packing is 74%

C.The number of octahedral and tetrahedral voids per
atom are 1 and 2, respectively.

D. The unit cell edge length is 24/2 times the radius of

the atom.

Answer: B::C::D

° Watch Video Solution

Competition File Objective Type Questions D Multiple Choice

Questions



https://dl.doubtnut.com/l/_iXuXTamS90Pq
https://dl.doubtnut.com/l/_GeP5RVJA8dJC

1. In the crystalline solids the smallest repeating part in the
lattice is known as unit cell. The unit cells are described as
simple (points at all corners), body centred (points at all
the corners and it the centre), face centred (points at all
the corners and centre of all faces), and end centred
(points at all hte corners and centres of two opposite and
faces) unit cells. In two common tyupes of packing ccp and
hcp, 26% of space is left unoccupied in the form of
interstitial sites. For the stable ionic crystalline structures,
there is difinite radius ratio limit for a cation to fit perfectly
in the lattice of anions, called radius ratio rule. This also
defines the coordination number of an ion, which is the
number of nearest neighbours of opposite charges. This
depeds upon the ratio of radii of two types of ions,

r /7 _. This ratio for coordination numbers 3,4,6,and 8 is


https://dl.doubtnut.com/l/_GeP5RVJA8dJC

respectively 0.155 - 0.225, 0.225 - 0.414, 0414 - 0.732 and
0.732 - 1 respectively.
The number of atoms per unit cell in simple (s), body
centred(b) , face centred (f) and end centred (e) unit cell
decreases as

Af>b>e>s

B.f>b=e>s

Cb>f>s=e

D.f>b>e=s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GeP5RVJA8dJC

2. In the crystalline solids the smallest repeating part in
the lattice is known as unit cell. The unit cells are described
as simple (points at all corners), body centred (points at all
the corners and it the centre), face centred (points at all
the corners and centre of all faces), and end centred
(points at all hte corners and centres of two opposite and
faces) unit cells. In two common tyupes of packing ccp and
hcp, 26% of space is left unoccupied in the form of
interstitial sites. For the stable ionic crystalline structures,
there is difinite radius ratio limit for a cation to fit perfectly
in the lattice of anions, called radius ratio rule. This also
defines the coordination number of an ion, which is the
number of nearest neighbours of opposite charges. This
depeds upon the ratio of radii of two types of ions,

r_ /7 _. This ratio for coordination numbers 3,4,6,and 8 is


https://dl.doubtnut.com/l/_2kURPXTATSQ4

respectively 0.155 - 0.225, 0.225 - 0.414, 0414 - 0.732 and
0.732 - 1 respectively.
Gold crystallizes in a face centred unit cell. Its edge length
is 0.410 nm. The radius of gold atom is

A.0.205 nm

B.0.290 nm

C.0145 nm

D.0.578 nm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2kURPXTATSQ4

3. In the crystalline solids the smallest repeating part in
the lattice is known as unit cell. The unit cells are described
as simple (points at all corners), body centred (points at all
the corners and it the centre), face centred (points at all
the corners and centre of all faces), and end centred
(points at all hte corners and centres of two opposite and
faces) unit cells. In two common tyupes of packing ccp and
hcp, 26% of space is left unoccupied in the form of
interstitial sites. For the stable ionic crystalline structures,
there is difinite radius ratio limit for a cation to fit perfectly
in the lattice of anions, called radius ratio rule. This also
defines the coordination number of an ion, which is the
number of nearest neighbours of opposite charges. This
depeds upon the ratio of radii of two types of ions,

r_ /7 _. This ratio for coordination numbers 3,4,6,and 8 is


https://dl.doubtnut.com/l/_CWEvEzJxwxWa

respectively 0.155 - 0.225, 0.225 - 0.414, 0414 - 0.732 and
0.732 - 1 respectively.
In a cubic lattice of XYZ, X atoms are present at all corners
except one corner which is occupied by Y atoms. Z atoms
are present at face centres . The formula of the compound
is

A XY Zo,

B. XY Z;

C. X, Yo, Z

D. X, Y Zy,

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_CWEvEzJxwxWa
https://dl.doubtnut.com/l/_vawtddaeHwDM

4. In the crystalline solids the smallest repeating part in
the lattice is known as unit cell. The unit cells are described
as simple (points at all corners), body centred (points at all
the corners and it the centre), face centred (points at all
the corners and centre of all faces), and end centred
(points at all hte corners and centres of two opposite and
faces) unit cells. In two common tyupes of packing ccp and
hcp, 26% of space is left unoccupied in the form of
interstitial sites. For the stable ionic crystalline structures,
there is difinite radius ratio limit for a cation to fit perfectly
in the lattice of anions, called radius ratio rule. This also
defines the coordination number of an ion, which is the
number of nearest neighbours of opposite charges. This
depeds upon the ratio of radii of two types of ions,

r_ /7 _. This ratio for coordination numbers 3,4,6,and 8 is


https://dl.doubtnut.com/l/_vawtddaeHwDM

respectively 0.155 - 0.225, 0.225 - 0.414, 0414 - 0.732 and
0.732 - 1 respectively.
The ionic radii of K+, Rb™ and Br~ are 137,148 and 195
pm. The coordination number of cation in RbBr and KBr
structures are respectively

A. 8,6

B. 6,4

C.6,8

D.4,6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vawtddaeHwDM

5. In the crystalline solids the smallest repeating part in
the lattice is known as unit cell. The unit cells are described
as simple (points at all corners), body centred (points at all
the corners and it the centre), face centred (points at all
the corners and centre of all faces), and end centred
(points at all hte corners and centres of two opposite and
faces) unit cells. In two common tyupes of packing ccp and
hcp, 26% of space is left unoccupied in the form of
interstitial sites. For the stable ionic crystalline structures,
there is difinite radius ratio limit for a cation to fit perfectly
in the lattice of anions, called radius ratio rule. This also
defines the coordination number of an ion, which is the
number of nearest neighbours of opposite charges. This
depeds upon the ratio of radii of two types of ions,

r /7 _. This ratio for coordination numbers 3,4,6,and 8 is


https://dl.doubtnut.com/l/_MAvyzEglBB3a

respectively 0.155 - 0.225, 0.225 - 0.414, 0414 - 0.732 and
0.732 - 1 respectively.
A face centred lattice a metal M and a body centred cubic
lattice of metal N contain same number of 2.25 x 10?? unit
cells. If density of M is twice than that of N, the ratio
between the number of atoms per unit cell is

A4:1

B.1:1

C.2:1

D.1:4

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_MAvyzEglBB3a
https://dl.doubtnut.com/l/_GusidvChCqB1

6. Density of a unit cell is same as the density of the
substance. If the density of the substance is known,
number of atoms or dimensions of the unit cell can be
calculated . The density of the unit cell is related to its
mass(M), no. of atoms per unit cell (Z), edge length (a in

cm) and Avogadro number Ny as :

Zx M
a3><NA

An element crystallizes in a structure having a fcc unit-cell
an edge 100 pm. If 24 g of the element contains 24 x 10%

atoms, the density is

A.2.40gem 3

B. 40gcm 3

C.4gem 3

D. 24gcm 3


https://dl.doubtnut.com/l/_GusidvChCqB1

Answer: B

° Watch Video Solution

7. Density of a unit cell is same as the density of the
substance. If the density of the substance is known,
number of atoms or dimensions of the unit cell can be
calculated . The density of the unit cell is related to its
mass(M), no. of atoms per unit cell (Z), edge length (a in

cm) and Avogadro number Ny as:
Zx M
a® x NA

The number of atoms present in 100 g of a bcc crystal

p:

(density = 12.5gem ~°) having cell edge 200 pm is

A1 x 10%


https://dl.doubtnut.com/l/_GusidvChCqB1
https://dl.doubtnut.com/l/_MEmTsCJu8dGh

B.1 x 10%

C.2 x 10*

D.2 x 10%

Answer: C

° Watch Video Solution

8. Density of a unit cell is same as the density of the
substance. If the density of the substance is known,
number of atoms or dimensions of the unit cell can be
calculated . The density of the unit cell is related to its
mass(M), no. of atoms per unit cell (Z), edge length (a in

c¢m) and Avogadro number Ny as :

Zx M

p:a3><NA


https://dl.doubtnut.com/l/_MEmTsCJu8dGh
https://dl.doubtnut.com/l/_r4vWX42JioB8

A metal X (at. mass = 60) has a body centred cubic crystal
structure. The density of the metal is 4.2gcm 3. The
volume of unit cell is

A.8.2 x 10~ ®em?®

B.4.75 x 10~ %*¢m?

C.3.86 x 10%3¢em?

D. 3.86 x 10~ 3em?®

Answer: B

o Watch Video Solution

9. In a hexaonal system system of cycstals, a frequently

encountered arrangement of atoms is described as a


https://dl.doubtnut.com/l/_r4vWX42JioB8
https://dl.doubtnut.com/l/_atjJS100e7sC

hexagonal prism. Here, the top and bottom of the cell are
refular hexagons, and three atoms are sandwiched in
between them. A space-cilling model of this structure,
called hexagonal close-paked is constituted of a sphere on
a flat surface surrounded in the same plane by six identical
spheres as closely as possible. Three spherres are then
placed overt the first layer so that they toych each other
and represent the second layer so that they toych each
other and present the second layer. Each one of the three
spheres touches three spheres of the bottom layer. Finally,
the second layer is convered with a third layer identical to
the bottom layer in relative position. Assume the radius of
every sphere to be r.

The number of atom in this hcp unit cell is

A4


https://dl.doubtnut.com/l/_atjJS100e7sC

B.6

C.12

D. 17

Answer: B

° Watch Video Solution

10. In a hexaonal system system of cycstals, a frequently
encountered arrangement of atoms is described as a
hexagonal prism. Here, the top and bottom of the cell are
refular hexagons, and three atoms are sandwiched in
between them. A space-cilling model of this structure,
called hexagonal close-paked is constituted of a sphere on

a flat surface surrounded in the same plane by six identical


https://dl.doubtnut.com/l/_atjJS100e7sC
https://dl.doubtnut.com/l/_0KtaxYkWs7ti

spheres as closely as possible. Three spherres are then
placed overt the first layer so that they toych each other
and represent the second layer so that they toych each
other and present the second layer. Each one of the three
spheres touches three spheres of the bottom layer. Finally,
the second layer is convered with a third layer identical to
the bottom layer in relative position. Assume the radius of
every sphere to be r.

The voume of this hcp unit cell is

A. 24/2r3
B. 16+/2r°

C.12¢/2r3

64 3
3.3

D.

Answer: A


https://dl.doubtnut.com/l/_0KtaxYkWs7ti

° Watch Video Solution

1. In a hexaonal system system of cycstals, a frequently
encountered arrangement of atoms is described as a
hexagonal prism. Here, the top and bottom of the cell are
refular hexagons, and three atoms are sandwiched in
between them. A space-cilling model of this structure,
called hexagonal close-paked is constituted of a sphere on
a flat surface surrounded in the same plane by six identical
spheres as closely as possible. Three spherres are then
placed overt the first layer so that they toych each other
and represent the second layer so that they toych each
other and present the second layer. Each one of the three
spheres touches three spheres of the bottom layer. Finally,

the second layer is convered with a third layer identical to


https://dl.doubtnut.com/l/_0KtaxYkWs7ti
https://dl.doubtnut.com/l/_vrwXXsNuG7uX

the bottom layer in relative position. Assume the radius of

every sphere to be r.

The empty space in this hcp unit cell is

A. 74 %

B.47.6 %

C.32%

D. 26 %

Answer: D

o Watch Video Solution

Competition File Objective Type Questions Matching Type

Questions



https://dl.doubtnut.com/l/_vrwXXsNuG7uX
https://dl.doubtnut.com/l/_H4KuXqEBoSl1

1. Match the type of crystal system given in List | with its

description given in List Il.

List I List II

P. Monoclinic l.a#b#c¢c , a# B #v+#90°

Q. Tetragonal 2.a#b#c , a==~v=90"

R. Triclinic .a#tb#c , a=vy=90° , B#90°
S. Rhombic 4.a=b#c , a=F=v=90°

A P Q R S
3 4 2 1
8 P Q R S
4 3 1 2
c P Q R S
3 4 1 2
5 P Q R S
2 3 4 1
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_H4KuXqEBoSl1

2. Match the type of crystal given in List | with example in

List II.
List I List I
P. Ionic 1. AIN

Q. Network 2. Mg
R. Metallic 3. MgO
S. Molecular 4. Solid CO,

N P Q R S
3 1 4 2
5. P Q R S
3 1 2 4
C P Q R S
1 3 2 4
5 P Q R S
4 2 3 1
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6igg8fnbcZJB
https://dl.doubtnut.com/l/_zaQ9pCDKzLHk

3. Match the distribution of particles A and B in List | with

formula given in List II.

List I

P. A in ccp and B equally

distributed in octahedral

and tetrahedral

Q. B in hep and A occupy 2/3 rd

of octahedral voids

R. A at the corners and face centres
and B at edge centres and body centres
S. B in ccp and A occupy all the
octahedral and tetrahedral sites

A P Q R S
4 1 3 2
B, P Q R S
4 1 2 3
c P Q R S
3 2 1 4
5 P Q R S
4 2 3 1
Answer: A

List II

1. A2B3

2. A3B

3. AB

4. AB,

.y


https://dl.doubtnut.com/l/_zaQ9pCDKzLHk

| ' Vvatcn video oolution ]

4. Match the entries of column | with appropriate entries

of column II.

Compound Magnetic property

(A)NaCl (p) Ferrimagnetic
(B)MnO (¢) Paramagnetic
(C)CrClg (r) Ferromagnetic
(D)CrO, (s) Diamagnetic
(E)MgFe;O4 (t) Antiferromagnetic
A P Q@ R S
4 1 3 2
8 A B C D E
t gq r p s
c A B C D E
r t q p s
5 A B C D E
s t g r p
Answer: D



https://dl.doubtnut.com/l/_zaQ9pCDKzLHk
https://dl.doubtnut.com/l/_QTbPnHw443S1

I T V¥vvallll vidcCoO o0IuLiVIll )

Competition File Objective Type Questions Matrix Match Type

Questions

1. Match the crystal system/unit, cells mentioned in
Column-l with their characteristic features mentioned in

Column-Il.

. simple

face-centered cubic =R=y
i),]::ubic and rhombohedral | (q) \are two crystal systems
;) [cubic and tetragonal (r) |{have only two
Gl crystallographic angles of
190°
i) hexag‘onél ~ and|(s) be]mg" to same crystal\
monoclinic systenh 8 3 eI TOTRAIER \

° Watch Video Solution



https://dl.doubtnut.com/l/_QTbPnHw443S1
https://dl.doubtnut.com/l/_Aac6Py7zwyh8
https://dl.doubtnut.com/l/_WExyZULBvYxd

2. Match the imperfections in solids mentioned in column |

with the characteristic features mentioned in column Il .

[ Column 1 Column 11
(A) Schottky defects (p) excess cations occupy interstitial sites
(B) Frenkel defects {g} conduct electricity due to free electrons
(C) Metal excess defects {r) act as p-type semi-conductors
(D) Metal deficient defects (s) are non-stoichiometric defects

° View Text Solution

3. Match the type of arrangment in column | with the

characteristic feature mentioned in column II.

Column I Column IT
(A) Cubic close packing (p) occupy 74% of the space
(B) Hexagonal close packing (g) occupy 68% of the space
(C) Body centred cubic {r) have 1 atom per unit cell
(D) Simple cubic (s) have more number of atoms per unit cell than
simple cubic arrangement

° View Text Solution



https://dl.doubtnut.com/l/_WExyZULBvYxd
https://dl.doubtnut.com/l/_9vRG63tVIjgh

Competition File Objective Type Questions Integer Type Or

Numerical Value Type Questions

1. Silver (atomic weight 1089mol_1) has a density of

10.5gem 3. The number of silver atoms on a surfaces of

2

area 107 2m? can be expressed in scientific notation as

Y x 10 *, Thevalueof z is .......

° Watch Video Solution

2. Number of Na™ and Cl~ ions associated with each a

unit cell of NaCl is:

o Watch Video Solution



https://dl.doubtnut.com/l/_8PTR6hdqrON5
https://dl.doubtnut.com/l/_vpN06jY7WFB3

3. A metal 'X' crytallizes in a unit cell in which the radius of
atom (r) is related to edge of unit cell (a) as r = 0.3535 a.

The total number of atoms present per unit cell is

° Watch Video Solution

4. The radius ratio of an ionic solid r, /r_ is 0.524. The

coordination number of this type of structure is

O Watch Video Solution

5. Atoms of elements B from hep lattice and those of

element A occupy two-thirds of tetrahedral voids. What is


https://dl.doubtnut.com/l/_AWZr8sYbupvN
https://dl.doubtnut.com/l/_TaUU1TA4PWMV
https://dl.doubtnut.com/l/_UnB9MDhBKcXm

the formula of the compound formed by elements A and

B?

° Watch Video Solution

6. In hexagonal close packing, the difference, in the number

of respecitvely, and octahedral voids per unit cell is

° Watch Video Solution

7.The coordination number in hcp is

o Watch Video Solution



https://dl.doubtnut.com/l/_UnB9MDhBKcXm
https://dl.doubtnut.com/l/_do4doJxAWlqI
https://dl.doubtnut.com/l/_MKs2l0LAl1I2

8. A compound is formed by two elements X and Y. The
element Y form ccp and atoms of X occupy 1/3 of
tetrahedral voids. If the formula of the compund is X,Y},

then value of a + b is

o Watch Video Solution

9. A cubic unit cell has one atom on each corner and one
atom on each body diagonal. The number of atoms in the

unit cell is

° Watch Video Solution



https://dl.doubtnut.com/l/_0qN555zpZDHS
https://dl.doubtnut.com/l/_IDngSPXPYUgg

10. The number of hexagonal faces that are present in a

truncated octahedron is

° Watch Video Solution

11. A crystalline solid of a pure substance has a face-centred
cubic structure with a cell edge of 400 pm. If the density of
the substance in the crystal is SQCm_?’, then the number
of atoms present in 256g of the crystal is NV X 10%. The

value of N is

° Watch Video Solution



https://dl.doubtnut.com/l/_EkY4w1za8vsk
https://dl.doubtnut.com/l/_E3QCn8bNhgVv

12. Consider an ionic solid MX with NaCl structure.
Construct a new structure (Z) whose unit cell is
constructed from the unit cell of MX following the
sequential instructions given below. Neglect the charge
balance. 1.Remove all the anions (X) except the central one
2.Replace all the face centered cations (M) by anions (X)
3.Remove all the corner cations (M) 4.Replace the central

anion (X) with cation (M)

number of anion s o
The value of inzis

number of cation s

o Watch Video Solution

Unit Practice Test



https://dl.doubtnut.com/l/_FCgiuh7RofN6

1. The ratio of closed packed atoms to tetrahedral holes in

cubic close packing is :

Al:1

B.1:3

C.1l:2

D.2:1

Answer: C

° Watch Video Solution

2. In which pair most efficient packing is present?

A. hcp and bcc


https://dl.doubtnut.com/l/_yjPaHwhnoess
https://dl.doubtnut.com/l/_sflpS46fcAIW

B. hcp and simple cubic

C. hcp and fcc

D. fcc and bcc

Answer: C

° Watch Video Solution

3.In a compound atoms of element Y form ccp lattice and
those of element X occupy 2/37"d of tetrahedral voids .The
formula of the compound will be

A5

B.2

C.7


https://dl.doubtnut.com/l/_sflpS46fcAIW
https://dl.doubtnut.com/l/_6kyEnekXUNob

D.4

Answer: C

° Watch Video Solution

4. Assertion : In AgClI crystal, frenkel defect can be
observed

Reason:Ag ™" is a small sized cation

o Watch Video Solution

5. Assertion : The packing efficiency is maximum for the fcc
structure.

Reason : The cordination number is 12 in fcc structure.



https://dl.doubtnut.com/l/_6kyEnekXUNob
https://dl.doubtnut.com/l/_DngORlfSRJSl
https://dl.doubtnut.com/l/_J77EaA6oI198

I o Watch Video Solution

6. Name an element with which silicon should be doped to

given n-type of semiconductor.

° Watch Video Solution

7. why is Frenkel defects not found in pure alkali metal

halides ?

° Watch Video Solution

8. Analysis shows that a metal oxide has the empirical

formula My 9601 . Calculate the percentage of M2 and


https://dl.doubtnut.com/l/_J77EaA6oI198
https://dl.doubtnut.com/l/_lHe5szBBdlAn
https://dl.doubtnut.com/l/_iAs9OklrYtLM
https://dl.doubtnut.com/l/_TjNH4UOoF1Wy

M3* ions in the sample.

° Watch Video Solution

9. What is the difference between anti-ferromgnetic and
ferrimagnetic substances ? What is the cause of the

difference ?

° Watch Video Solution

10. An element has a bcc structure with a celledge of 288
pm. The density of the element is 7.2gcm 3. How many

atins are present in 208¢g of the element?

o Watch Video Solution



https://dl.doubtnut.com/l/_TjNH4UOoF1Wy
https://dl.doubtnut.com/l/_RSGg1e3mvIJ1
https://dl.doubtnut.com/l/_30TQyNoji2Dn

11. When an atom or an ion is missing from its nomal
lattice site a lattice vacanecy (Schottky defect) is created. In
stoichmeteric ionic crystals, a vacancy of one ion has to be
accompanied by the vacancy of the oppositely charge ion
in order to maintain electrical neutrality.

In a Frenken defect an ion leaves its position in the lattice
and occupies an interstitial void. This id the Frenkel defect
commonly found along with the Schottky defects and
interstitial. In pure alkali halides. Frenked defects are not
found since the ions cannot get into the interstitial sites.
Frenkel defects are found in silver halides because of the
small size of the Ag™ ion. Unike Schottky defects, Frenkel
defect do not change the density of the solids. in certain
ionic solids (e.g., AgBr) both schottky and Frenkel defect

occur.


https://dl.doubtnut.com/l/_jsMB0Rp8zEcQ

The Defects idiscussed above do not disturb the
stoichiometery of the crystalline material. there is large
variety of non-stoichiometric inorganic solids which
contains an excess or deficienty of one of the elements.
Such solids showing deviations from the ideal
stoichiometric composition from an important group of
solids. For example in the vanadium oxide, VO,,  can be
anywehere between 0.6 and 1.3 there are solids such as
difficult to prepare in the soichiometric omposition thus,
the ideal composition in compounds such as FeO is
difficult to obtain (normally we get a compositiion of
Fe(0.95)0 but it may range from Fejg30 to FegggO).
Non-stoichiometric behavious is most commonly found for
transition metal compounds through is also known for
some lathanoids and actinoids.

Zinc oxide loses oxygen reversible at high temperature and


https://dl.doubtnut.com/l/_jsMB0Rp8zEcQ

turns yellow in colour. the excess metal is accomodated
interstitial, giving rise to electrons trapped in the
neighbourhood, the enchanced electrical conductivity of
the non-stoichiometric ZnO arises from these electrons.

Anion vacancies in alkali halides are produced by heating
the alkali halid crystals in an atmosphere of the alkali metal
vapour. when the metal atoms deposit on the surface they
diffuse into the cystal and after ionisation the alkali metal
ion occupies cationic vacancy whereas electron occupies
anionic vacancy. Electrons trapped i anion vacancies are
referred to as F-centers (From Farbe the German word for
colouf) that gives rise to interesting colour in alkali halides.
Thus, the excess of potassium i KCI makes the crystal
appear violet and the excess of lithium in LiCl makes it pink.
Strongly heated ZnO crystal can conduct electricity. This is

due to:


https://dl.doubtnut.com/l/_jsMB0Rp8zEcQ

° Watch Video Solution

12. Explain the following terms with suitable examples:
(i) Ferrimagnetism
(ii) Intrinsic conduction of solids

(ili) Ferromagnetism.

° Watch Video Solution

13. (a) If the radius of octahedral void is r and the radius of
the atoms in the close packing is R, derive a relationship
between r and R.

(b) What is a semiconductor? Describe the two main types


https://dl.doubtnut.com/l/_jsMB0Rp8zEcQ
https://dl.doubtnut.com/l/_YfNDDiCY9RcZ
https://dl.doubtnut.com/l/_Sf97VgLCGV88

of semiconductors and conductor and contrast conduction

mechanism in them.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sf97VgLCGV88

