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SOLID STATE

1. A compound is formed by two elements x

and y. Atoms of the elements y make ccp (cubic
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close packing) and those of the element x
occupy all the octahedral voids. What is the

formula of the compound ?

° Watch Video Solution

2. b) Atoms of element B form hep lattice and
those of element A occupies 2/3™ of
tetrahedral voids. Calculate the formula of the

compound formed by A and B.

° Watch Video Solution



https://dl.doubtnut.com/l/_ErcSuErR6YNC
https://dl.doubtnut.com/l/_zdf3c9J8G9oJ

Topic 1 Very Short Answer Type Questions

1. What is the number of lattice particles per

unit cell of sodium chloride ?

o Watch Video Solution

2. What type of crystalline solid is graphite ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hMOj6bheojDG
https://dl.doubtnut.com/l/_pZMSrm6ATWbR

3. Define unit cell.

o Watch Video Solution

4. Define co-ordination number for a particle

in a crystal.

o Watch Video Solution

5. How many particles are present in a unit cell

of fcc ?



https://dl.doubtnut.com/l/_9Aqi7UWpIIXu
https://dl.doubtnut.com/l/_vWrbL5Ucfskk
https://dl.doubtnut.com/l/_rgfoZVvZdn1U

o Watch Video Solution

6. Draw the unit cell of CsCl

o Watch Video Solution

7.What is the contribution of a corner particle

to a unit cell in a cubic crystal lattice ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rgfoZVvZdn1U
https://dl.doubtnut.com/l/_bnMilMXR3sfy
https://dl.doubtnut.com/l/_aCTbX1QPuL5A

8. What is the co-ordination number of a body

centred cube ?

° Watch Video Solution

9. Give the differences between crystalline and
amorphous solids with respect to shape and

melting point.

° Watch Video Solution



https://dl.doubtnut.com/l/_KGBPpZZn3Gfv
https://dl.doubtnut.com/l/_pKKByzALUp1B

10. What are interstitial in a crystal ?

o Watch Video Solution

11. Define the term amorphous.

o Watch Video Solution

12. a) Calculate the packing efficiency of

particles in a body centred cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_Il32L3ieM6N7
https://dl.doubtnut.com/l/_ztPur4yc1rXh
https://dl.doubtnut.com/l/_YF4H0EQYB5sm

13. Calculate the packing efficiency in a simple

cubic lattice.

o Watch Video Solution

14. The edge of the face-centred cubic unit cell
of calcium is 556.5 pm. Calculate the radius of

calcium atom.

o Watch Video Solution



https://dl.doubtnut.com/l/_YF4H0EQYB5sm
https://dl.doubtnut.com/l/_BT78GXkqAY7a
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Topic 1 Short Answer Type Questions

1. Silver forms ccp lattice and x-ray studies of
its crystals show that the edge length of its
unit cell is 408.6 pm. Calculate the density of

silver. (Atomic mass of Ag =107.9 u)

o Watch Video Solution

2. An element having atomic mass 60 amu. has
fcc unit cell. The edge length of the unit cell is

4 x 10 pm. Find the density of the unit cell.


https://dl.doubtnut.com/l/_RjNkCbD6OgNm
https://dl.doubtnut.com/l/_zo1BiSEnQabd

° Watch Video Solution

3. Calculate the number of particles per unit

cell in fcc.

o Watch Video Solution

4. A compound A,B, crystallises on a fcc
lattice in which A occupies each corner of a

cube and B occupies the centre of each face of


https://dl.doubtnut.com/l/_zo1BiSEnQabd
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https://dl.doubtnut.com/l/_ylth7nksvIYb

the cube. What is the formula of the

compound ?

° Watch Video Solution

5. Name any two crystal systems.

° Watch Video Solution

6. What is meant by the term coordination

number in solids? What is the coordination
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number in a face centered cubic close packing

structure?

° Watch Video Solution

7. Aluminium crystallizes in an fcc structure.
Atomic radius of the metal is 125 pm. Calculate

the edge length of the unit cell of the metal.

° Watch Video Solution



https://dl.doubtnut.com/l/_UkVDxOo9ms4p
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8. Give two difference between crystalline and

amorphous solids.

o Watch Video Solution

9. Define the term 'amorphous'. Give a few

examples of amorphous solids.

o Watch Video Solution



https://dl.doubtnut.com/l/_SZyHhL37koxm
https://dl.doubtnut.com/l/_q01O5XYozrjS

10. What makes a glass different from a solid
such as quartz ? Under what condition could

quartz be converted into glass ?

o Watch Video Solution

11. Copper crystallizes into a fcc lattice with
edge length 3.61 x 10°® cm. Calculate the
density of the crystal (Atomic mass of copper =

63.5 g/mol and Avogadro number =

6.022 x 10%3mol 1)

| & I


https://dl.doubtnut.com/l/_41KB1t4ONGkJ
https://dl.doubtnut.com/l/_0QQsVE6jahi7

| ¥ Watch Video Solution |

12. Silver crystallizes in a face centered cubic
structure. If the edge length is 4.077 x 10~°
cm and density is 10.5 g/cm?®, calculate the

atomic mass of silver.

o Watch Video Solution

13. Define radius ratio what is the co-
ordination number, if the radius ratio in a

compound is 0.52 ?


https://dl.doubtnut.com/l/_0QQsVE6jahi7
https://dl.doubtnut.com/l/_kYObFnJYyIM8
https://dl.doubtnut.com/l/_YAmbXrqMjOnA

° Watch Video Solution

14. How many tetrahedral and octahedral
voids are present if the number of close

packed sphere in two layers is N ?

° Watch Video Solution

15. A compound forms hcp structure. What is
the total number of voids in 0.5 mol of it ?

How many of these are tetrahedral voids ?

| e |
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& Wwatch Video Solution I

16. An element crystallizes in a structure
having fcc unit cell of an edge 200 pm.
Calculate the density if 200 g of this element

contains 24 x 103 atoms.

° Watch Video Solution

17. The unit cell of an element of atomic mass

3

108 u and density 10.5 g cm ™ ° is cube with

edge length 409 pm. Find the type of unit cell


https://dl.doubtnut.com/l/_VjSMOn8sK2kv
https://dl.doubtnut.com/l/_bJmLY7TtkJKu
https://dl.doubtnut.com/l/_guBCyVcI4Mn4

of the crystal. (Given : Avogadro's constant =

6.023 x 10%° mol)

° Watch Video Solution

18. Iron (ll) oxide has a cubic structure and
each unit cell has a size of 5A. If density of this

3, calculate the number of

oxide is 4 g cm
Fe?’" and O?" ions present in each unit cell.

(Atomic mass of Fe = 56, O = 16,

N4 = 6.023 x 10* and 1A = 10" % cm)

° Watch Video Solution



https://dl.doubtnut.com/l/_guBCyVcI4Mn4
https://dl.doubtnut.com/l/_y88BjxRSjSSO

19. (a) What are intrinsic semiconductors ?
Give an example.

(b) What is the distance between
Na™ and CI~ ions in NaCl crystal if tis
density is 2165 g cm ™~ ° ?

[Atomic Mass of Na = 23u, Cl = 355 u,

Avogadro's number = 6.023 x 10%*]

° Watch Video Solution



https://dl.doubtnut.com/l/_y88BjxRSjSSO
https://dl.doubtnut.com/l/_CU7QYlbnb7kT

20. Silver metal crystallises with a face centred
cubic lattice. The length of unit cell is formed
to be 4.077 x 107 cm. Calculate atomic
radius and density of silver.

(Atomic mass of Ag = 108 u,

N, = 6.023 x 10%mol ~1).

o Watch Video Solution

21. Caleulate the packing efficiency in a unit

cell of Cubic Close Packing(CCP) structure.

| & I


https://dl.doubtnut.com/l/_j3D7caS0CfF6
https://dl.doubtnut.com/l/_U5lgmhMmrAqI

| ¥ Watch Video Solution |

22. Silver crystallises with face-centred cubic
unit cells. Each side of the unit cell has a
length of 409 pm. Calculate the radius of silver
atom. (Assume the atoms just touch each
other on the diagonal across the face of the
unit cell. That is each face atom is touching

the four corner atoms.)

o Watch Video Solution



https://dl.doubtnut.com/l/_U5lgmhMmrAqI
https://dl.doubtnut.com/l/_bn2j1IdRmFQC

23.The edge of the face-centred cubic unit cell
of aluminium is 404 pm. Calculate the radius

of almunium atom.

o Watch Video Solution

24. The well known mineral fluorite is
chemically calcium fluoride. It is known that in
one unit cell of this mineral there are 4 Ca®*
ions and 8F ~ ions and that Ca®™ ions are

arranged in a fcc-lattice. The F'~ ions fill all


https://dl.doubtnut.com/l/_ZZfGyw3MBJVQ
https://dl.doubtnut.com/l/_sffoDiSf5Bua

the tetrahedral holes in the face centred cubic
lattice of Ca®™ ions. The edge of the unit cell
is 5.46 x 10°° cm in length. The density of
the solid is 318 g cm ~ 3. Use this information
to calculate Avogadro's number. (Molar mass

of CaF,=78.08 g mol ')

o Watch Video Solution

25. An element with density 2.8 g em > forms

a fcc unit cell with edge length 4 x 10~ cm.


https://dl.doubtnut.com/l/_sffoDiSf5Bua
https://dl.doubtnut.com/l/_ow7RJwzCC76A

Calculate the molar mass of the element.

(Given : N4 = 6.022 x 10%mol 1)

° Watch Video Solution

26. Iron (ll) oxide has a cubic structure and
each unit cell has a size of 5A. If density of this

3, calculate the number of

oxide is 4 g cm
Fe’" and O?" ions present in each unit cell.

(Atomic mass of Fe = 56, O = 16,

N4 = 6.023 x 10* and 1A = 10" % cm)

° Watch Video Solution



https://dl.doubtnut.com/l/_ow7RJwzCC76A
https://dl.doubtnut.com/l/_KS11gYSqQOfN

27. Niobium crystallizes in body-centred cubic
structure. If its density is 855 g cm 3,

calculate atomic radius of niobium, given its

atomic mass 93 u.

° Watch Video Solution

28. If NaCl is doped with 10~ mole percent
SrCl,, what will be the concentration of

cation vacancies ? (N4 = 6.02 x 10%mol ~ 1)

l ° Watch Video Solution


https://dl.doubtnut.com/l/_KS11gYSqQOfN
https://dl.doubtnut.com/l/_puOJ5SpOBUhp
https://dl.doubtnut.com/l/_L5qBPT6oep4h

29. What is the co-ordination number of an
atom in each of the following types of cubic
lattices ?

(a) Primitive (b) Body centred.

° Watch Video Solution

30. An element with density 11.2 g em ~° forms

a fcc lattice with edge length of 4 x 102 cm.


https://dl.doubtnut.com/l/_L5qBPT6oep4h
https://dl.doubtnut.com/l/_oor0LmH5ZBaX
https://dl.doubtnut.com/l/_3JPH7Gii07TJ

Calculate the atomic mass of the element.

(Given : Ny = 6.022 x 10%mol 1)

° Watch Video Solution

Topic 1 Long Answer Type Questions |

1. (a) Calculate the packing efficiency in c ccp

crystal lattice.
(b) What is the number of particles per unit

cell of a simple cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_3JPH7Gii07TJ
https://dl.doubtnut.com/l/_b6RxnwQ5ebmL

2. (a) Sodium metal crystallizes in bcc
structure. Its unit cell edge length is 420 pm.
Calculate its density. (Atomic mass of sodium =
23 u, Ny = 6.022 x 10**mol ).

(b) What is Frenkel defect ? How does it affect

the density of a crystal ?

o Watch Video Solution

3. a) Calculate the packing efficiency of

particles in a body centred cube.


https://dl.doubtnut.com/l/_b6RxnwQ5ebmL
https://dl.doubtnut.com/l/_18uaN43jUUUu
https://dl.doubtnut.com/l/_wMlC4TJoH2Ve

° Watch Video Solution

4. Calculate the packing efficiency in a simple

cubic lattice.

o Watch Video Solution

5. An element occurs in bcc structure. It has a
cell edge length of 250 pm. Calculate the
molar mass if its density is 8.0 g em ~°. Also

calculate radius of an atom of this element.

| e |


https://dl.doubtnut.com/l/_wMlC4TJoH2Ve
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& Wwatch Video Solution I

6. 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

7.1ron has a body centred cubic unit cell with a
cell dimension of 286.65 pm. The density of

Iron is 7.874 g ¢cm ~°. Use this information to


https://dl.doubtnut.com/l/_63I2YqQNmN90
https://dl.doubtnut.com/l/_jS8avfKz4ZNW
https://dl.doubtnut.com/l/_vBMiv8uf6K8I

calculate Avogadro's number. (At mass of Fe =

55.845 u).

° Watch Video Solution

8. 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 g/mol and

Avogadro's number Ny = 6.02 x 10*mol 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_vBMiv8uf6K8I
https://dl.doubtnut.com/l/_myVspxHWPiV5
https://dl.doubtnut.com/l/_xgtdwCnjSuik

9. Silver crystallies in face centred cubic (fcc)
unit cell. If the radius of silver atom is 145 pm,

what is the length of each side of the unit cell

?

o Watch Video Solution

10. The density of lead is 11.35 g em ~° and the
metal crystallizes with fcc unit cell. Estimate
the radius of lead atom.

[Atomic mass of lead = 207 g mol and

N4 = 6.02 x 10%mol ]


https://dl.doubtnut.com/l/_xgtdwCnjSuik
https://dl.doubtnut.com/l/_PzsRaVJsfMnt

° Watch Video Solution

11. Calculate the packing efficiency in simple

cubic lattice.

o Watch Video Solution

12. Aluminium crystallies in a cubic close
packed structure. Radius of the atom in the
metal is 125 pm.

(i) What is the length of the side of the unit


https://dl.doubtnut.com/l/_PzsRaVJsfMnt
https://dl.doubtnut.com/l/_MpcBZZ5meXCc
https://dl.doubtnut.com/l/_g3Y5kAnClUd4

cell ?
(i) How many unit cells are there in 1 em? of

aluminium ?

o Watch Video Solution

Topic 1 Long Answer Type Questions li

1. (@) Calculate the number of atoms per unit
cell of fcc.

(b) What is ferromagnetism ? Give an example


https://dl.doubtnut.com/l/_g3Y5kAnClUd4
https://dl.doubtnut.com/l/_gA1iX51wHpVt

for ferromagnetic substance.

(c) Give an example for molecular solid.

° Watch Video Solution

2. What is packing efficiency in a crystal ? Draw
the unit cell of a simple cubic lattice and
calculate the packing efficiency in a simple

cubic lattice.

o Watch Video Solution



https://dl.doubtnut.com/l/_gA1iX51wHpVt
https://dl.doubtnut.com/l/_1ljyzKXF0XaM

3. (a) Calculate the packing efficiency in
hexagonal close packing arrangement.
(b) Mention one consequence of metal excess

defect.

o Watch Video Solution

Topic 2 Very Short Answer Type Questions

1. Name the crystal defect which lowers the

density in an ionic crystal

| e |


https://dl.doubtnut.com/l/_4e1JN3NPSw3d
https://dl.doubtnut.com/l/_Sv2zXJLoqGKv

& Watch Video Solution

2. What is Frenkel defect? Give an example.

° Watch Video Solution

3. Define radius ratio.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sv2zXJLoqGKv
https://dl.doubtnut.com/l/_ogAwW9RIgyV4
https://dl.doubtnut.com/l/_7gMJPJaDQ6Ve

4. Mention one property which is caused due

to the presence of F-centre in a solid.

o Watch Video Solution

5. What are paramagnetic materials ? Give

examples.

o Watch Video Solution

6. Define ferromagnetism.



https://dl.doubtnut.com/l/_ZK3kwTc951cF
https://dl.doubtnut.com/l/_syDsVZbXM8Ms
https://dl.doubtnut.com/l/_jsQyV2W0sb1p

o Watch Video Solution

7.Which point defect decreases the density of

a solid ?

o Watch Video Solution

8. Express the relationship between atomic
radius (r) and edge length (a) in the bcc unit

cell.

o Watch Video Solution



https://dl.doubtnut.com/l/_jsQyV2W0sb1p
https://dl.doubtnut.com/l/_eAy19ek2zNv4
https://dl.doubtnut.com/l/_ybyBRYaSXWFH

9. What type of stoichiometric defect is shown

by AgCl ?

o Watch Video Solution

10. What type substances would make better
permanent magnets, ferromagnetic or

ferrimagnetic ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ybyBRYaSXWFH
https://dl.doubtnut.com/l/_qgHHA8uzVgnk
https://dl.doubtnut.com/l/_oucyYVgiNGfW
https://dl.doubtnut.com/l/_tISeowWH6zOH

11. On heating a crystal of KCl in potassium
vapour, the crystal starts exhibiting a violet

colour. What is this due to ?

o Watch Video Solution

12. Which type of ionic substances show

Schottky defect in solids ?

° Watch Video Solution



https://dl.doubtnut.com/l/_tISeowWH6zOH
https://dl.doubtnut.com/l/_KyJAvBuMGlNB

13. What is meant by 'doping’ in a

semiconductor ?

o Watch Video Solution

14. How is the conductivity of an intrinsic

semiconductor be increased ?

o Watch Video Solution



https://dl.doubtnut.com/l/_J2LRR5pTe5R1
https://dl.doubtnut.com/l/_cLl3COtFm2sC

15. Which stoichiometric defect increases the

density of a solid ?

o Watch Video Solution

16. What type of stoichiometric defect is

shown by AgBr and Agl ?

o Watch Video Solution



https://dl.doubtnut.com/l/_BL9GuDkAn5ka
https://dl.doubtnut.com/l/_Jak5Af4THp1w

17. What type of defect can arise when a solid

is heated ?

o Watch Video Solution

18. Why does LiCl acquire pink colour when

heated in Li vapours ?

o Watch Video Solution

19. What are n-type semiconductors ?



https://dl.doubtnut.com/l/_qXA7zkJpu0yi
https://dl.doubtnut.com/l/_ndN3yPtbt05V
https://dl.doubtnut.com/l/_PfJsyVTCCwmX

o Watch Video Solution

20. Which type of substance wxhibit anti

ferromagnetism ?

o Watch Video Solution

21. What type of semiconductor is obtained

when silicon is doped with arsenic ?

o Watch Video Solution



https://dl.doubtnut.com/l/_PfJsyVTCCwmX
https://dl.doubtnut.com/l/_mGeBAp05qzzM
https://dl.doubtnut.com/l/_qkfIw4v0pNPo
https://dl.doubtnut.com/l/_3OdU3IUIkqZp

22. Give an example of an ionic compound

which shows Frenkel defect.

o Watch Video Solution

23. Which point defect in crystals of a solid

does not change the density of the solid ?

o Watch Video Solution

Topic 2 Short Answer Type Questions



https://dl.doubtnut.com/l/_3OdU3IUIkqZp
https://dl.doubtnut.com/l/_sOGwLHNJIuZV
https://dl.doubtnut.com/l/_zkh7YjzcNzzc

1. Give two differences between p-type & n-

type semiconductors.

o Watch Video Solution

2. Give any two differences between Frenkel

and Schottky defects.

° Watch Video Solution

3. Based on electron gas theory explain why

metals are malleable.


https://dl.doubtnut.com/l/_zkh7YjzcNzzc
https://dl.doubtnut.com/l/_x9iIshpJezfS
https://dl.doubtnut.com/l/_ydgoV5jvVR0O

° Watch Video Solution

4. Account for the malleability and ductility of

metals on the basis of electron gas theory.

o Watch Video Solution

5. Based on electron gas theory explain why

metals are malleable.

° Watch Video Solution



https://dl.doubtnut.com/l/_ydgoV5jvVR0O
https://dl.doubtnut.com/l/_DkCFDzpNsUXl
https://dl.doubtnut.com/l/_UfpyTwTsARwI
https://dl.doubtnut.com/l/_9RWwsMSJJH4n

6. Describe the one major type of
semiconductors and contrast their conduction

mechanism.

° View Text Solution

7. Define antiferromagnetism with example.

° Watch Video Solution



https://dl.doubtnut.com/l/_9RWwsMSJJH4n
https://dl.doubtnut.com/l/_VWr3rrKMr3fl

8. Define ferrimagnetism with suitable

examples.

o Watch Video Solution

9. Examine the given defective crystal and
AT B~ At B~ AT

B~ 0 B~ At B~

AT B~ AT 0 AT

B~ AT B~ A" B~

Answer the following questions :

(1) What type of stoichiometirc defect is shown

by the crystal ?


https://dl.doubtnut.com/l/_jgnth9I3sZ8l
https://dl.doubtnut.com/l/_hWrJE18Uo8fG

(i) How is the density of the crystal affected by
this defect ?
(iii) What type of ionic substances show such

defect ?

o Watch Video Solution

10. (i) What type of non-stoichiometric point
defect is responsible for the pink colour of LiCl
?

(i) What type of stoichiometric defect is

shown by NaCl ?

| |


https://dl.doubtnut.com/l/_hWrJE18Uo8fG
https://dl.doubtnut.com/l/_taehRpizbqDk

& Wwatch Video Solution I

1. How will you distinguish between the
following pairs of terms :
Tetrahedral and octahedral voids.

Crystal lattice and unit cell.

° Watch Video Solution

12. (i) Write the type of magnetism observed
when the magnetic moments are oppositely

aligned and cancel out each other.


https://dl.doubtnut.com/l/_taehRpizbqDk
https://dl.doubtnut.com/l/_choBWO8LhQFX
https://dl.doubtnut.com/l/_OKns8ZDTF4dQ

(ii) Which stoichiometric defect does not

change the density of the crystal ?

° Watch Video Solution

13. (i) Write the type of magnetism observed
when the magnetic moments are aligned in
parallel and anti-parallel directions in unequal
numbers.

(i) Which stoichiometric defect decreases the

density of the crystal ?

° Watch Video Solution



https://dl.doubtnut.com/l/_OKns8ZDTF4dQ
https://dl.doubtnut.com/l/_mrlP2C5gH4vi

14. 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

15. (a) Why does presence of excess of lithium
makes LiCl crystals pink ?

(b) A solid with cubic crystal is made of two


https://dl.doubtnut.com/l/_mrlP2C5gH4vi
https://dl.doubtnut.com/l/_LBnjIJYGlStI
https://dl.doubtnut.com/l/_AUIorbyvNbp9

elements P and Q. Atoms of Q are the corners
of the cube and P at the body centre. What is

the formula of the compound ?

o Watch Video Solution

16. (a) What change occurs when AgCl is doped
(b) What type of semiconductor is produced

when silicon is doped with boron ?

o Watch Video Solution



https://dl.doubtnut.com/l/_AUIorbyvNbp9
https://dl.doubtnut.com/l/_VEsKQJNObKiY
https://dl.doubtnut.com/l/_efaysc0NtNea

17. Explain the following terms with suitable
examples : Ferromagnetism and

Ferrimagnetism.

° Watch Video Solution

18. What is a semiconductior ? Give names the

two main types of Semi-conductors ?

o Watch Video Solution



https://dl.doubtnut.com/l/_efaysc0NtNea
https://dl.doubtnut.com/l/_c7rfEjRYqM1I

19. What are intrinsic semiconductors ? Give

an example.

o Watch Video Solution

20. Explain the Schottky defect terms with

suitable examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_Z2O5OUGtsCiy
https://dl.doubtnut.com/l/_FChyTBB9CPOR

21. Explain the 12-16 compounds terms with

one suitable example :

o Watch Video Solution



https://dl.doubtnut.com/l/_Gy62YPOxljjp

