
CHEMISTRY

BOOKS - U-LIKE CHEMISTRY (HINGLISH)

SOLID STATE

Ncert Intext Questions

1. Why are solids rigid ?

View Text Solution

2. Why do solids have a de�nite volume ?

View Text Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_C386KE6gAXCp
https://dl.doubtnut.com/l/_1B7lytfRupNJ


3. Classify the following as amorphous or crystalline solids : 

Polyurethane, naphthalene, benzoic acid, te�on, potassium nitrate,

cellophane, polyvinyl chloride, �bre glass and copper.

View Text Solution

4. Why is glass considered a supercooled liquid ?

View Text Solution

5. Refractive index of a solid is observed to have the same value along all

directions. Comment on the nature of this solid. Would it show cleavage

property ?

View Text Solution

https://dl.doubtnut.com/l/_gjjduepDuRvT
https://dl.doubtnut.com/l/_k4t8qrz5oRXJ
https://dl.doubtnut.com/l/_7c4Ry6akPowT


6. Classify the following solids in di�erent categories based on the nature

of intermolecular forces operating in them : 

Potassium sulphate, tin, benzene, urea, ammonia, water, zinc sulphide,

graphite, rubidium, argon, silicon carbide. Solid Category Potassium

sulphate Ionic

View Text Solution

7. Solid A is a very hard electrical insulator in solid as well as in molten

state and melts at extremely high temperature. What type of solid is it ?

View Text Solution

8. Ionic solids conduct electricity in molten state but not in solid state.

Explain.

View Text Solution

https://dl.doubtnut.com/l/_tAtDGVlHTHDA
https://dl.doubtnut.com/l/_gwHjZd4SoS77
https://dl.doubtnut.com/l/_CogQvVLkY9OR
https://dl.doubtnut.com/l/_5bbKBuzjL5eB


9. What type of solids are electrical conductors, malleable and ductile ?

View Text Solution

10. Give the signi�cance of a 'lattice point.

View Text Solution

11. Name the parameters that characterise a unit cell.

View Text Solution

12. Distinguish between 

(i) Hexagonal and monoclinic unit cells. 

(ii) Face-centred and end-centred unit cells.

View Text Solution

https://dl.doubtnut.com/l/_5bbKBuzjL5eB
https://dl.doubtnut.com/l/_qRAmOozcn0bK
https://dl.doubtnut.com/l/_wBbXalbT1Yec
https://dl.doubtnut.com/l/_APo4njgls9h1
https://dl.doubtnut.com/l/_KydIvmlxhLzM


13. Explain how much portion of an atom located at (i) corner and (i)

body-centre of a cubic unit cell is part of its neighbouring unit cell.

View Text Solution

14. What is the two dimensional coordination number of a molecule in

square close-packed layer ?

View Text Solution

15. A compound forms hexagonal close-packed structure. What is the

total number of voids in 0.5 mol of it ? How many of these are tetrahedral

voids ?

View Text Solution

16. A compound is formed by two elements M and N. The element N forms

ccp and atoms of M occupy  of tetrahedral voids. What is the1/3rd

https://dl.doubtnut.com/l/_KydIvmlxhLzM
https://dl.doubtnut.com/l/_c9bbkNYEc2Et
https://dl.doubtnut.com/l/_o532nKw5dkVI
https://dl.doubtnut.com/l/_iwZ6K2pwjdT8


formula of the compound ?

View Text Solution

17. Which of the following lattices has the highest packing e�ciency (i)

simple cubic (ii) body-centred cubic and (iii) hexagonal close-packed

lattice ?

View Text Solution

18. An element with molar mass  forms a cubic unit

cell with edge length 405 pm. If its density is , what is

the nature of the cubic unit cell ?

View Text Solution

2.7 × 10− 2kgmol− 1

2.7 × 103kgm− 3

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

property is a�ected by it and in what way ?

https://dl.doubtnut.com/l/_iwZ6K2pwjdT8
https://dl.doubtnut.com/l/_NxyuMluTX3h6
https://dl.doubtnut.com/l/_mPlITOZO1n0e
https://dl.doubtnut.com/l/_EBEfjtJwyjE0


View Text Solution

20. What type of stoichiometric defect is shown by : 

(i) Zns(ii) AgBr

View Text Solution

21. Explain how vacancies are introduced in an ionic solid when a cation of

higher valence is added as an impurity in it.

View Text Solution

22. Ionic solids, which have anionic vacancies due to metal excess defect,

develop colour. Explain with the help of a suitable example.

View Text Solution

https://dl.doubtnut.com/l/_EBEfjtJwyjE0
https://dl.doubtnut.com/l/_iIO1cyznWEM5
https://dl.doubtnut.com/l/_lgrURksBSfgO
https://dl.doubtnut.com/l/_WyTfQVd1SlJp


Ncert Textbook Exercises

23. A group 14 element is to be converted into n-type semiconductor by

doping it with a suitable impurity. To which group should this impurity

belong ?

View Text Solution

24. What type of substances would make better permanent magnets,

ferromagnetic or ferrimagnetic ? Justify your answer.

View Text Solution

1. De�ne the term 'amorphous'. Give a few examples of amorphous solids.

View Text Solution

https://dl.doubtnut.com/l/_CDJVt1RqFOiL
https://dl.doubtnut.com/l/_8Zc942ve5qwS
https://dl.doubtnut.com/l/_9KxuFZwaQeJE


2. What makes a glass di�erent from a solid such as quartz ? Under what

conditions could quartz be converted into glass ?

View Text Solution

3. Classify each of the following solids as ionic, metallic, molecular,

network (covalent) or amor- phous : 

View Text Solution

(i) Tetra phosphorus decoxide (P4O10) (ii) Ammonium phosphate (NH

(iii) Sic (iv)I2

(v) P4 (vi) Plastics

(vii) Graphite (viii) Brass

(ix) Rb (x) LiBr

(xi) Si

4. (i) What is meant by the term 'coordination number ? 

(ii) What is the coordination number of atoms : 

(a) in a cubic close-packed structure ? 

(b) in a body-centred cubic structure ?

https://dl.doubtnut.com/l/_mcqZc4xa3vUR
https://dl.doubtnut.com/l/_82kNJmYzubH2
https://dl.doubtnut.com/l/_apd0mf6CjEMJ


View Text Solution

5. How can you determine the atomic mass of an unknown metal if you

know its density and the dimension of its unit cell ? Explain.

View Text Solution

6. "Stability of a crystal is re�ected in the magnitude of its melting points.'

Comment. Collect melting points of solid water, ethyl alcohol, diethyl

ether and methane from a data book. What can you say about the

intermolecular forces between these molecules ?

View Text Solution

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

(i) Hexagonal close-packing and cubic close-packing ? 

(ii) Crystal lattice and unit cell ? 

(iii) Tetrahedral void and octahedral void ?

https://dl.doubtnut.com/l/_apd0mf6CjEMJ
https://dl.doubtnut.com/l/_OUxa2JzsjCdc
https://dl.doubtnut.com/l/_aMbcFLhW52f7
https://dl.doubtnut.com/l/_EJzmeXh66zFf


View Text Solution

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

following lattice ? 

(i) Face-centred cubic 

(ii) Face-centred tetragonal 

(iii) Body-centred cubic.

View Text Solution

9. Explain 

(i) The basis of similarities and di�erences between metallic and ionic

crystals. 

(ii) Ionic solids are hard and brittle.

View Text Solution

https://dl.doubtnut.com/l/_EJzmeXh66zFf
https://dl.doubtnut.com/l/_fTy8pj4Sahjh
https://dl.doubtnut.com/l/_FKPSmP4SpsQx


10. Calculate the e�ciency of packing in case of a metal crystal for 

(i) simple cubic 

(ii) body-centred cubic 

(iii) face-centred cubic (with the assumptions that atoms are touching

each other).

View Text Solution

11. Silver crystallises in fcc lattice. If edge length of the cell is 

cm and density is , calculate the atomic mass of silver.

View Text Solution

4.07 × 10− 8

10.5gcm− 3

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 P and Q ?

View Text Solution

https://dl.doubtnut.com/l/_VLmLBHQSZYKT
https://dl.doubtnut.com/l/_HtqHfeECloZ2
https://dl.doubtnut.com/l/_cp18VTb34ICp


13. Niobium crystallises in body-centred cubic structure. If density is

, calculate atomic radius of niobium using its atomic mass of 93

u.

View Text Solution

8.55gcm3

14. If the radius of the octahedral void is r and radius of the atoms in

close-packing is R, derive relation between r and R.

View Text Solution

15. Copper crystallises into a fcc lattice with edge length  cm.

Show that the calculated density is in agreement with its measured value

of .

View Text Solution

3.61 × 10− 8

8.92gcm− 8

https://dl.doubtnut.com/l/_pwtt7iHLvopu
https://dl.doubtnut.com/l/_eel0Co2xCX3Y
https://dl.doubtnut.com/l/_ypuwtSqsw1pJ


16. Analysis shows that nickel oxide has the formula . What

fractions of nickel exist as  ions ?

View Text Solution

Nio0.98O1.00

Ni2 + and Ni3 +

17. What is a semiconductor ? Describe the two main types of

semiconductors and contrast their conduction mechanism.

View Text Solution

18. Non-stoichiometric cuprous oxide,  can be prepared in

laboratory. In this oxide, copper to oxygen ratio is slightly less than .

Can you account for the fact that this substance is a p-type

semiconductor ?

View Text Solution

Cu2O

2: 1

https://dl.doubtnut.com/l/_1lxZ4ZUSH4cW
https://dl.doubtnut.com/l/_Gcflr4krfi3S
https://dl.doubtnut.com/l/_GOWs9hR3Fxzk


19. Ferric oxide crystallises 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.

View Text Solution

20. Classify each of the following as being either a p-type or a n-type

semiconductor : 

(i) Ge doped with In 

(ii) B doped with Si.

View Text Solution

21. Gold [atomic radius = 0.144 nm] crystallises in face-centred unit cell.

What is the length of a side of the cell ?

View Text Solution

https://dl.doubtnut.com/l/_dqY7pRxicu27
https://dl.doubtnut.com/l/_G0Ot9WQYLIrp
https://dl.doubtnut.com/l/_K9l8if5hKNpZ
https://dl.doubtnut.com/l/_OUsKED3whLxM


22. In terms of band theory, what is the di�erence 

(i) between a conductor and an insulator, 

(ii) between a conductor and a semiconductor ?

View Text Solution

23. Explain the following terms with suitable examples : 

(i) Schottky defect 

(ii) Frenkel defect 

(iii) Interstitials 

(iv) F-centres.

View Text Solution

24. Aluminium crystallises in a cubic close-packed structure. Its metallic

radius is 125 pm. 

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

(ii) How many unit cells are there in  of aluminium ?1.00cm3

https://dl.doubtnut.com/l/_OUsKED3whLxM
https://dl.doubtnut.com/l/_r5ErLvSZvlO6
https://dl.doubtnut.com/l/_WLvfHyodg4jG


Case Based Source Based Integrated Questions

View Text Solution

25. If NaCl is doped with , what is the concentration

of cation vacancies ?

View Text Solution

10− 3mol % ofSrCl2

26. Explain the following with suitable examples : 

(i) Ferromagnetism 

(ii) Paramagnetism 

(iii) Ferrimagnetism 

(iv) Antiferromagnetism 

(v) 12-16 and 13-15 group compounds.

View Text Solution

https://dl.doubtnut.com/l/_WLvfHyodg4jG
https://dl.doubtnut.com/l/_arBYgimYQOxb
https://dl.doubtnut.com/l/_jKypdAVe7Bn9


1. Crystalline solids have a sharp melting point. At a characteristic

temperature they melt abruptly and become liquid. On the other hand,

amorphous solids soften, melt and start �owing over a range of

temperature and can be moulded and blown into various shapes.

Amorphous solids have the same structural features as liquids and are

conveniently regarded as extremely viscous liquids. They may become

crystalline at some temperature. Some glass objects from ancient

civilisations are found to become milky in appearance because of some

crystallisation. Like liquids, amorphous solids have a tendency to �ow,

though very slowly. Therefore, sometimes these are called pseudo solids

or super cooled liquids. 

1. Give a characteristic of crystalline solids.

View Text Solution

2. Crystalline solids have a sharp melting point. At a characteristic

temperature they melt abruptly and become liquid. On the other hand,

amorphous solids soften, melt and start �owing over a range of

https://dl.doubtnut.com/l/_h8MMl5E6ZnRR
https://dl.doubtnut.com/l/_qg1QsWs3xyu1


temperature and can be moulded and blown into various shapes.

Amorphous solids have the same structural features as liquids and are

conveniently regarded as extremely viscous liquids. They may become

crystalline at some temperature. Some glass objects from ancient

civilisations are found to become milky in appearance because of some

crystallisation. Like liquids, amorphous solids have a tendency to �ow,

though very slowly. Therefore, sometimes these are called pseudo solids

or super cooled liquids. 

2. What happens when an amorphous solids is heated ?

View Text Solution

3. Crystalline solids have a sharp melting point. At a characteristic

temperature they melt abruptly and become liquid. On the other hand,

amorphous solids soften, melt and start �owing over a range of

temperature and can be moulded and blown into various shapes.

Amorphous solids have the same structural features as liquids and are

conveniently regarded as extremely viscous liquids. They may become

crystalline at some temperature. Some glass objects from ancient

https://dl.doubtnut.com/l/_qg1QsWs3xyu1
https://dl.doubtnut.com/l/_dGqsnDW7BxWj


civilisations are found to become milky in appearance because of some

crystallisation. Like liquids, amorphous solids have a tendency to �ow,

though very slowly. Therefore, sometimes these are called pseudo solids

or super cooled liquids. 

3. What is the similarity between amorphous solids and liquids ?

View Text Solution

4. Crystalline solids have a sharp melting point. At a characteristic

temperature they melt abruptly and become liquid. On the other hand,

amorphous solids soften, melt and start �owing over a range of

temperature and can be moulded and blown into various shapes.

Amorphous solids have the same structural features as liquids and are

conveniently regarded as extremely viscous liquids. They may become

crystalline at some temperature. Some glass objects from ancient

civilisations are found to become milky in appearance because of some

crystallisation. Like liquids, amorphous solids have a tendency to �ow,

though very slowly. Therefore, sometimes these are called pseudo solids

https://dl.doubtnut.com/l/_dGqsnDW7BxWj
https://dl.doubtnut.com/l/_8doDFxpr1w87


or super cooled liquids. 

4. Why do very old glass panes become milky in appearance ?

View Text Solution

5. Crystalline solids have a sharp melting point. At a characteristic

temperature they melt abruptly and become liquid. On the other hand,

amorphous solids soften, melt and start �owing over a range of

temperature and can be moulded and blown into various shapes.

Amorphous solids have the same structural features as liquids and are

conveniently regarded as extremely viscous liquids. They may become

crystalline at some temperature. Some glass objects from ancient

civilisations are found to become milky in appearance because of some

crystallisation. Like liquids, amorphous solids have a tendency to �ow,

though very slowly. Therefore, sometimes these are called pseudo solids

or super cooled liquids. 

5. What are the other names given to amorphous solids ?

View Text Solution

https://dl.doubtnut.com/l/_8doDFxpr1w87
https://dl.doubtnut.com/l/_NrX1Ys4ZNcw7


6. Metals are orderly collection of positive ions surrounded by and held

together by a sea of free electrons. These electrons are mobile and are

evenly spread out throughout the crystal. Each metal atom contributes

one or more electrons towards this sea of mobile electrons. These free

and mobile electrons are responsible for high electrical and thermal

conductivity of metals. When an electric �eld is applied, these electrons

�ow through the network of positive ions. Similarly, when heat is supplied

to one portion of a metal, the thermal energy is uniformly spread

throughout by free electrons. Another important characteristic of metals

is their lustre and colour in certain cases. This is also due to the presence

of free electrons in them. Metals are highly malleable and ductile. 

1. Give the composition of metals.

View Text Solution

7. Metals are orderly collection of positive ions surrounded by and held

together by a sea of free electrons. These electrons are mobile and are

evenly spread out throughout the crystal. Each metal atom contributes

https://dl.doubtnut.com/l/_VFXjtI6woa88
https://dl.doubtnut.com/l/_Volq0V3QSjTr


one or more electrons towards this sea of mobile electrons. These free

and mobile electrons are responsible for high electrical and thermal

conductivity of metals. When an electric �eld is applied, these electrons

�ow through the network of positive ions. Similarly, when heat is supplied

to one portion of a metal, the thermal energy is uniformly spread

throughout by free electrons. Another important characteristic of metals

is their lustre and colour in certain cases. This is also due to the presence

of free electrons in them. Metals are highly malleable and ductile. 

2. Where does the sea of electrons come from ?

View Text Solution

8. Metals are orderly collection of positive ions surrounded by and held

together by a sea of free electrons. These electrons are mobile and are

evenly spread out throughout the crystal. Each metal atom contributes

one or more electrons towards this sea of mobile electrons. These free

and mobile electrons are responsible for high electrical and thermal

conductivity of metals. When an electric �eld is applied, these electrons

�ow through the network of positive ions. Similarly, when heat is supplied

https://dl.doubtnut.com/l/_Volq0V3QSjTr
https://dl.doubtnut.com/l/_Jl6XwBmQfKSr


to one portion of a metal, the thermal energy is uniformly spread

throughout by free electrons. Another important characteristic of metals

is their lustre and colour in certain cases. This is also due to the presence

of free electrons in them. Metals are highly malleable and ductile. 

How do you explain the electrical conductivity and thermal conductivity

of metals ?

View Text Solution

9. Metals are orderly collection of positive ions surrounded by and held

together by a sea of free electrons. These electrons are mobile and are

evenly spread out throughout the crystal. Each metal atom contributes

one or more electrons towards this sea of mobile electrons. These free

and mobile electrons are responsible for high electrical and thermal

conductivity of metals. When an electric �eld is applied, these electrons

�ow through the network of positive ions. Similarly, when heat is supplied

to one portion of a metal, the thermal energy is uniformly spread

throughout by free electrons. Another important characteristic of metals

is their lustre and colour in certain cases. This is also due to the presence

https://dl.doubtnut.com/l/_Jl6XwBmQfKSr
https://dl.doubtnut.com/l/_v7q2qHoIGsvJ


of free electrons in them. Metals are highly malleable and ductile. 

4. ''Metals are highly malleable and ductile.'' What are the applications of

these properties ?

View Text Solution

10. Various combinations of n-type and p-type semiconductors are used

for making electronic components. Diode is a combination of n-type and

p-type semiconductors and is used as a recti�er. Transistors are made by

sandwiching a layer of one type of semiconductor between two layers of

the other type of semiconductor. npn and pnp type of transistors are

used to detect or amplify radio or audio signals. The solar cell is an

e�cient photo-diode used for conversion of light energy into electrical

energy. Germanium and silicon are group 14 elements and therefore, have

a characteristic valence of four and form four bonds as in diamond. A

large variety of solid state materials have been prepared by combination

of groups 13 and 15 or 12 and 16 to simulate average valence of four as in

Ge or Si. Typical compounds of groups 13 - 15 are InSb, AIP and GaAs,

Gallium arsenide (GaAs) semiconductors have very fast response and have

https://dl.doubtnut.com/l/_v7q2qHoIGsvJ
https://dl.doubtnut.com/l/_Expan196R3PK


revolutionised the design of semiconductor devices. ZnS, CdS, CdSe and

HgTe are examples of groups 12 - 16 compounds. In these compounds, the

bonds are not perfectly covalent and the ionic character depends on the

electronegativities of the two elements. 

1. How are electronic components made ?

View Text Solution

11. Various combinations of n-type and p-type semiconductors are used

for making electronic components. Diode is a combination of n-type and

p-type semiconductors and is used as a recti�er. Transistors are made by

sandwiching a layer of one type of semiconductor between two layers of

the other type of semiconductor. npn and pnp type of transistors are

used to detect or amplify radio or audio signals. The solar cell is an

e�cient photo-diode used for conversion of light energy into electrical

energy. Germanium and silicon are group 14 elements and therefore, have

a characteristic valence of four and form four bonds as in diamond. A

large variety of solid state materials have been prepared by combination

of groups 13 and 15 or 12 and 16 to simulate average valence of four as in

https://dl.doubtnut.com/l/_Expan196R3PK
https://dl.doubtnut.com/l/_oRhIVbw3R5Nj


Ge or Si. Typical compounds of groups 13 - 15 are InSb, AIP and GaAs,

Gallium arsenide (GaAs) semiconductors have very fast response and have

revolutionised the design of semiconductor devices. ZnS, CdS, CdSe and

HgTe are examples of groups 12 - 16 compounds. In these compounds, the

bonds are not perfectly covalent and the ionic character depends on the

electronegativities of the two elements. 

2. What are the applications of npn and pnp types of transistors ?

View Text Solution

12. Various combinations of n-type and p-type semiconductors are used

for making electronic components. Diode is a combination of n-type and

p-type semiconductors and is used as a recti�er. Transistors are made by

sandwiching a layer of one type of semiconductor between two layers of

the other type of semiconductor. npn and pnp type of transistors are

used to detect or amplify radio or audio signals. The solar cell is an

e�cient photo-diode used for conversion of light energy into electrical

energy. Germanium and silicon are group 14 elements and therefore, have

a characteristic valence of four and form four bonds as in diamond. A

https://dl.doubtnut.com/l/_oRhIVbw3R5Nj
https://dl.doubtnut.com/l/_tWWdidr0E1LG


large variety of solid state materials have been prepared by combination

of groups 13 and 15 or 12 and 16 to simulate average valence of four as in

Ge or Si. Typical compounds of groups 13 - 15 are InSb, AIP and GaAs,

Gallium arsenide (GaAs) semiconductors have very fast response and have

revolutionised the design of semiconductor devices. ZnS, CdS, CdSe and

HgTe are examples of groups 12 - 16 compounds. In these compounds, the

bonds are not perfectly covalent and the ionic character depends on the

electronegativities of the two elements. 

3. Name some compounds of groups 13-15 which have revolutionised

semiconductor devices.

View Text Solution

13. Various combinations of n-type and p-type semiconductors are used

for making electronic components. Diode is a combination of n-type and

p-type semiconductors and is used as a recti�er. Transistors are made by

sandwiching a layer of one type of semiconductor between two layers of

the other type of semiconductor. npn and pnp type of transistors are

used to detect or amplify radio or audio signals. The solar cell is an

https://dl.doubtnut.com/l/_tWWdidr0E1LG
https://dl.doubtnut.com/l/_k7xxhO8SGSCt


e�cient photo-diode used for conversion of light energy into electrical

energy. Germanium and silicon are group 14 elements and therefore, have

a characteristic valence of four and form four bonds as in diamond. A

large variety of solid state materials have been prepared by combination

of groups 13 and 15 or 12 and 16 to simulate average valence of four as in

Ge or Si. Typical compounds of groups 13 - 15 are InSb, AIP and GaAs,

Gallium arsenide (GaAs) semiconductors have very fast response and have

revolutionised the design of semiconductor devices. ZnS, CdS, CdSe and

HgTe are examples of groups 12 - 16 compounds. In these compounds, the

bonds are not perfectly covalent and the ionic character depends on the

electronegativities of the two elements. 

4. Give some examples of group 12-16 that are used in semiconductor

devices.

View Text Solution

14. Various combinations of n-type and p-type semiconductors are used

for making electronic components. Diode is a combination of n-type and

p-type semiconductors and is used as a recti�er. Transistors are made by

https://dl.doubtnut.com/l/_k7xxhO8SGSCt
https://dl.doubtnut.com/l/_u9f6G4iZq3yj


Multiple Choice Questions

sandwiching a layer of one type of semiconductor between two layers of

the other type of semiconductor. npn and pnp type of transistors are

used to detect or amplify radio or audio signals. The solar cell is an

e�cient photo-diode used for conversion of light energy into electrical

energy. Germanium and silicon are group 14 elements and therefore, have

a characteristic valence of four and form four bonds as in diamond. A

large variety of solid state materials have been prepared by combination

of groups 13 and 15 or 12 and 16 to simulate average valence of four as in

Ge or Si. Typical compounds of groups 13 - 15 are InSb, AIP and GaAs,

Gallium arsenide (GaAs) semiconductors have very fast response and have

revolutionised the design of semiconductor devices. ZnS, CdS, CdSe and

HgTe are examples of groups 12 - 16 compounds. In these compounds, the

bonds are not perfectly covalent and the ionic character depends on the

electronegativities of the two elements. 

5. Comment on the nature of bonds in such compounds.

View Text Solution

https://dl.doubtnut.com/l/_u9f6G4iZq3yj
https://dl.doubtnut.com/l/_r29trN8JT90D


1. Solids have the following characteristics :

A. They have de�nite mass, volume and shape.

B. Intermolecular distances are short.

C. Intermolecular forces are strong.

D. All the above.

Answer: D

View Text Solution

2. Example of crystalline solids are :

A. sodium chloride and quartz.

B. sodium chloride and glass.

C. glass and plastic.

D. glass and rubber.

https://dl.doubtnut.com/l/_r29trN8JT90D
https://dl.doubtnut.com/l/_GPzcaefXYft3


Answer: A

View Text Solution

3. Tick the wrong statement :

A. Amorphous solids are isotropic.

B. Amorphous solids are pseudo solids.

C. Amorphous solids are super cooled liquids.

D. Amorphous solids have long range order.

Answer: D

View Text Solution

4. Crystalline solids

A. have irregular shape.

https://dl.doubtnut.com/l/_GPzcaefXYft3
https://dl.doubtnut.com/l/_9d1NLuEsj8bS
https://dl.doubtnut.com/l/_m5lIliLdcUcu


B. de�nite geometrical shape.

C. gradually soften on heating.

D. do not have de�nite enthalpy of fusion.

Answer: B

View Text Solution

5. One of the best photovoltaic material fur the conversion of sunlight

into electricity is

A. iron

B. zinc

C. amorphous silicon

D. aluminium

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_m5lIliLdcUcu
https://dl.doubtnut.com/l/_AgVxmEt7bsId


6. Solid  and solid  are examples of

A. polar molecular solids.

B. hydrogen bonded molecular solids

C. non-polar molecular solids.

D. none of these.

Answer: A

View Text Solution

SO2 NH3

7. Silicon carbide is an example of

A. ionic solid.

B. Metallic solid

C. covalent solid.

D. Non metallic solid.

https://dl.doubtnut.com/l/_AgVxmEt7bsId
https://dl.doubtnut.com/l/_eS5rDjBZtI9q
https://dl.doubtnut.com/l/_OaxkYRb1aFvO


Answer: C

View Text Solution

8. Choose the wrong option : 

Zinc sulphide

A. has low melting point.

B. is hard but brittle.

C. exists as ions.

D. has coulombic forces.

Answer: A

View Text Solution

9. Which of the following is not a molecular solid ?

https://dl.doubtnut.com/l/_OaxkYRb1aFvO
https://dl.doubtnut.com/l/_u4feVLo4S1cl
https://dl.doubtnut.com/l/_FbZj93SySoZJ


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

H2

I2

CO2

SiO2

10. Tetrahedral voids are surrounded by

A. 2 spheres.

B. 4 spheres.

C. 6 spheres.

D. 8 spheres.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_FbZj93SySoZJ
https://dl.doubtnut.com/l/_ONCKFj0q3NAf


11. From the unit cell dimension, we can accurately calculate

A. Gas constant.

B. Henry's law constant.

C. Avogadro constant.

D. None of these.

Answer: C

View Text Solution

12. Density of a unit cell is given by

A. 

B. 

C. 

d =
NA

ZMa3

d =
a3NA

ZM

d =
a3M

ZNA

https://dl.doubtnut.com/l/_ONCKFj0q3NAf
https://dl.doubtnut.com/l/_zT9cVyUhQcbE
https://dl.doubtnut.com/l/_N52y1uQ5FMXX


D. 

Answer: D

View Text Solution

d =
ZM

a3NA

13. The radius r of an atom in a body-centred cubic is given by

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

r = a
√3

2

r =
4

√3a

r = a
√3

4

r =
4a

√3

14. Total number of atoms per unit cell in a face-centred cubic unit cell is

https://dl.doubtnut.com/l/_N52y1uQ5FMXX
https://dl.doubtnut.com/l/_rJAF3JEiZuVu
https://dl.doubtnut.com/l/_b3lrS6gJdrCF


A. 4

B. 3

C. 2

D. 1

Answer: a

View Text Solution

15. The packing e�ciency in hcp and ccp structures is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

68 %

74 %

78 %

64 %

https://dl.doubtnut.com/l/_b3lrS6gJdrCF
https://dl.doubtnut.com/l/_P1wXIX0HRRJo


16. ZnS and AgCl show

A. Metal excess defect.

B. Schottky defect.

C. Metal de�ciency defect.

D. Frenkel defect.

Answer: D

View Text Solution

17. Conductors have electrical conductivity in the range of

A.  to 

B.  to 

C.  to 

102 107ohm− 1m− 1

102 103ohm− 1m− 1

108 1010ohm− 1m− 1

https://dl.doubtnut.com/l/_P1wXIX0HRRJo
https://dl.doubtnut.com/l/_yhK4XlK5oIaw
https://dl.doubtnut.com/l/_jlmWsPLnWrl4


D. 10 to 100 

Answer: A

View Text Solution

ohm− 1m− 1

18. The process of doping helps in

A. decreasing conductivity.

B. increasing conductivity.

C. proper mixing.

D. increasing melting point.

Answer: B

Watch Video Solution

19. Diode is a combination of the following semiconductors :

https://dl.doubtnut.com/l/_jlmWsPLnWrl4
https://dl.doubtnut.com/l/_EMRYYfEcUoCm
https://dl.doubtnut.com/l/_s4aICLHEHkDw


A. n-type and n-type

B. n-type and p-type

C. p-type and p-type

D. none of these

Answer: B

View Text Solution

20. Bohr magneton Hg has the value

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9.27 × 10− 14Am2

9.27 × 10− 18Am2

9.27 × 10− 24Am2

9.27 × 10− 21Am2

https://dl.doubtnut.com/l/_s4aICLHEHkDw
https://dl.doubtnut.com/l/_I3KjnQuwcwYR


Assertion Reason Questions

1. Assertion (A) : Solids have de�nite mass, volume and shape. 

Reason (R) : Solids can be classi�ed as crystalline and amorphous.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_I3KjnQuwcwYR
https://dl.doubtnut.com/l/_YjOXZhdm6drm


2. Assertion (A) : Crystalline solids are anisotropic in nature. 

Reason (R) : Crystalline solids melt at a sharp and characteristic

temperature.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

Watch Video Solution

3. Assertion (A) : Glass, rubber and plastics form crystals when their

liquids solidify on cooling. 

https://dl.doubtnut.com/l/_AxIkMSapiLPE
https://dl.doubtnut.com/l/_ILvf7bfmZTh5


Reason (R) : Solids are incompressible and rigid.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

View Text Solution

4. Assertion (A) : In , the atoms or molecules are held by

weak dispersion forces. 

Reason (R) : Diamond and silicon carbide are examples of ionic solids.

H2Cl2 and I2

https://dl.doubtnut.com/l/_ILvf7bfmZTh5
https://dl.doubtnut.com/l/_s7p4CBlpSx76


A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

View Text Solution

5. Assertion (A) : NaCl and MgO have coulombic forces of attraction

between them. 

Reason (R): Each point in a lattice is called lattice point or lattice site.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

https://dl.doubtnut.com/l/_s7p4CBlpSx76
https://dl.doubtnut.com/l/_2eGRnaw7KQAZ


B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

Watch Video Solution

6. Assertion (A) : End-centred unit cells contain one constituent particle at

each face besides the ones at its corners. 

Reason (R) : Unit cells are of two types, primitive and centred unit cells.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

https://dl.doubtnut.com/l/_2eGRnaw7KQAZ
https://dl.doubtnut.com/l/_UZ28KYSdTLID


D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

Watch Video Solution

7. Assertion (A) :  and white tin possess tetragonal structure.  

Reason (R) : Number of atoms per unit cell in body-centred cubic unit cell

is 4.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

SnO2

https://dl.doubtnut.com/l/_UZ28KYSdTLID
https://dl.doubtnut.com/l/_JfgJrgyJ7RzK


View Text Solution

8. Assertion (A) : A tetrahedral void is surrounded by six spheres. 

Reason (R) : In ionic solids, the bigger ions form the close packed

structure and smaller ions occupy the voids.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_JfgJrgyJ7RzK
https://dl.doubtnut.com/l/_V3fdvcO4KxCz


9. Assertion (A) : Packing e�ciency in simple cubic unit cell is .  

Reason (R) : Density of the unit cell is given by the relation : .

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

Watch Video Solution

52.4 %

d =
a3NA

ZM

10. Assertion (A) : Point defects are the irregularities or deviations from

ideal arrangement around a point in a crystalline substance. 

Reason (R) : Schottky defect is basically a vacancy defect in ionic solids.

https://dl.doubtnut.com/l/_LXuYLnE7pBvb
https://dl.doubtnut.com/l/_7AB0SINxzrhq


Fill In The Blanks

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

Watch Video Solution

1. Ferrimagnetic substances lose ferrimagnetism on heating and become

______________

View Text Solution

https://dl.doubtnut.com/l/_7AB0SINxzrhq
https://dl.doubtnut.com/l/_M4mbuMRUoMkj
https://dl.doubtnut.com/l/_21vwZwWlUtOC


2. Pairing of electrons cancels their ______________ and they lose their

magnetic character.

View Text Solution

3. The solar cell is an e�cient ______________ used for the conversion of

light energy into electrical energy.

View Text Solution

4. The conductivity of ____________ semiconductor is increased by adding an

appropriate amount of suitable ____________________.

View Text Solution

5. Semiconductors are solids with conductivities in the range of

_________________.

View Text Solution

https://dl.doubtnut.com/l/_21vwZwWlUtOC
https://dl.doubtnut.com/l/_9QS04ec8Uj8U
https://dl.doubtnut.com/l/_ZEsu65aTbI40
https://dl.doubtnut.com/l/_OAJKQvqE7Fz1


Very Short Answer Questions

View Text Solution

1. What type of stoichiometric defect is shown by AgCl ?

View Text Solution

2. 'Crystalline solids are anisotropic in nature.' What does this statement

mean ?

View Text Solution

3. Write a feature which will distinguish a metallic solid from an ionic

solid.

View Text Solution

https://dl.doubtnut.com/l/_OAJKQvqE7Fz1
https://dl.doubtnut.com/l/_3F5RiOUY7Bmn
https://dl.doubtnut.com/l/_OV8c02XeI22t
https://dl.doubtnut.com/l/_HRTNgLVDiDH7


4. What type of interactions hold the molecules together in a polar

molecular solid ?

View Text Solution

5. Give an example of an ionic compound which shows Frenkel defect.

View Text Solution

6. Which point defect in crystals does not alter the density of the relevant

solid ?

View Text Solution

7. How do metallic and ionic substances di�er in conducting electricity ?

View Text Solution

https://dl.doubtnut.com/l/_YmIDFmoQCeWd
https://dl.doubtnut.com/l/_ThkVz8vwy9kM
https://dl.doubtnut.com/l/_h274HtJpozE2
https://dl.doubtnut.com/l/_xOiwuDrNeor8
https://dl.doubtnut.com/l/_SfiljjHxAbI4


8. A compound contains two types of atoms - X and Y. It crystallises in a

cubic lattice with atom X at the corners of the unit cell and atoms Y at

the body centres. What is the simplest possible formula of this

compound ?

View Text Solution

9. What is the meaning of anisotropy ?

View Text Solution

10. What are amorphous solids ?

View Text Solution

11. What makes graphite a soft solid ?

View Text Solution

https://dl.doubtnut.com/l/_SfiljjHxAbI4
https://dl.doubtnut.com/l/_PomlUuC5jq26
https://dl.doubtnut.com/l/_VahYm6yPksdS
https://dl.doubtnut.com/l/_NHhZS3NHudt3


12. What do you mean by primitive unit cell ?

View Text Solution

13. What are the contributions of each face-centred atom and each corner

atom ?

View Text Solution

14. What are the numbers of tetrahedral holes and octahedral holes if the

total number of atoms in a solid is N ?

View Text Solution

15. Why are defects created in crystals ?

View Text Solution

https://dl.doubtnut.com/l/_NHhZS3NHudt3
https://dl.doubtnut.com/l/_YJmVkghWUXL1
https://dl.doubtnut.com/l/_TGAqAdWnop25
https://dl.doubtnut.com/l/_3r4r1diNgwgj
https://dl.doubtnut.com/l/_sGPJEEftl3qU


16. Name a solid which shows both Frenkel and Schottky defects.

View Text Solution

17. How will you distinguish between a semiconductor and insulator ?

View Text Solution

18. Give two examples of intrinsic semiconductors.

View Text Solution

19. What is paramagnetism of a substance due to ?

View Text Solution

20. What type of solids are glass, rubber and plastics ?

https://dl.doubtnut.com/l/_GmyP7gN0hMav
https://dl.doubtnut.com/l/_tpCELV6nGyOu
https://dl.doubtnut.com/l/_pIW3VTN6scvp
https://dl.doubtnut.com/l/_ioPuJQa9FsP7
https://dl.doubtnut.com/l/_qghKWpzlBhyu


View Text Solution

21. The physical properties of a material show di�erent values when

measured in di�erent directions. What is this property known as ?

View Text Solution

22. What type of solids are made by three dimensional arrangement of

cations and anions bound by strong coulombic forces ?

View Text Solution

23. What kind of solids show electrical conductivity in solid as well as

molten states ?

View Text Solution

https://dl.doubtnut.com/l/_qghKWpzlBhyu
https://dl.doubtnut.com/l/_IrXlW028Rwrc
https://dl.doubtnut.com/l/_PQdeSFHmrlVi
https://dl.doubtnut.com/l/_duLFD6L2PTIX


24. Give an example of a substance having cubic crystal system.

View Text Solution

25. What type of crystal structure is shown by graphite ?

View Text Solution

26. The number of atoms per unit cell in a solid is 4. What type of cubic

unit cell is it ?

View Text Solution

27. Which kind of voids are surrounded by six spheres ?

View Text Solution

https://dl.doubtnut.com/l/_l3FDeVWEXF8E
https://dl.doubtnut.com/l/_w5mruMDq6QPh
https://dl.doubtnut.com/l/_cKx1oBD7kXHW
https://dl.doubtnut.com/l/_AI2gnuJU8GIP


28. What is the other name for Frenkel defect ?

View Text Solution

29. Give an example of a solid showing Frenkel defect.

View Text Solution

30. Name a substance that shows both Frenkel defect as well as Schottky

defect.

View Text Solution

31. What is the name given to the anionic sites occupied by unpaired

electrons ?

View Text Solution

https://dl.doubtnut.com/l/_1IZWFRKl1WsF
https://dl.doubtnut.com/l/_Vcteckoefykf
https://dl.doubtnut.com/l/_A51Qm29QU1rU
https://dl.doubtnut.com/l/_oF6W0x42DbKM
https://dl.doubtnut.com/l/_oFTRWBwBtxRU


Short Answer Questions

32. What is the range of electrical conductivity in insulators ?

View Text Solution

33. What is the unit of magnetic moment ?

View Text Solution

34. What type of substances are strongly attracted by magnetic �eld ?

View Text Solution

35. What type of a substances is Mno ?

View Text Solution

https://dl.doubtnut.com/l/_oFTRWBwBtxRU
https://dl.doubtnut.com/l/_OirM7OT2Icjv
https://dl.doubtnut.com/l/_pa3a8Anum96o
https://dl.doubtnut.com/l/_tPTWnDyuAtSt
https://dl.doubtnut.com/l/_2mrRIon5PHXP


1. Name the crystal defect that reduces the density of an ionic solid. What

type of ionic substances, show this defect ?

View Text Solution

2. (i) What type of non-stoichiometric point defect is responsible for the

pink colour of LiCI ? 

(ii) What type of stoichiometric defect is shown by NaCl ?

View Text Solution

3. How will you distinguish between the following pairs of terms : 

(i) Tetrahedral and octahedral voids. 

(ii) Crystal lattice and unit cell.

View Text Solution

https://dl.doubtnut.com/l/_2mrRIon5PHXP
https://dl.doubtnut.com/l/_SNCX0GVNF9xl
https://dl.doubtnut.com/l/_NeV39fD08Xnm


4. Account for the following : 

(i) Schottky defect lowers the density of related solids. 

(ii) Conductivity of Si increases on doping it with phosphorus.

View Text Solution

5. Silver crystallises in face-centered cubic unit cell. Each side of this unit

cell has a length of 400 pm. Calculate the radius of the 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)

View Text Solution

6. Explain how you can determine the atomic mass of an unknown metal if

you know its mass density and the dimensions of unit cell of its crystal.

View Text Solution

https://dl.doubtnut.com/l/_FbSn1oIFFUhF
https://dl.doubtnut.com/l/_oWQhtQvlL71Z
https://dl.doubtnut.com/l/_Xxfz4dd5GhiH
https://dl.doubtnut.com/l/_2aqDb7Lk3abe


7. How do you explain the �uidity of liquids and gases and rigidity of

solids ?

View Text Solution

8. Classify quartz and glass into the type of solids they are. What makes

the two substances di�erent from each other ?

View Text Solution

9. Calculate the packing e�ciency of a metal crystal for a simple cubic

lattice.

View Text Solution

10. Explain the following terms with suitable example of each : 

(i) Ferromagnetism 

(ii) Antiferromagnetism.

https://dl.doubtnut.com/l/_2aqDb7Lk3abe
https://dl.doubtnut.com/l/_z3ViyTnMeCVs
https://dl.doubtnut.com/l/_D9IAChd6Gm2T
https://dl.doubtnut.com/l/_7jMM1ZJnKIIa


View Text Solution

11. In terms of band theory, explain the di�erence between a conductor

and a semiconductor and give one example of each.

View Text Solution

12. Explain anisotropy in solids with the help of a diagram.

View Text Solution

13. Distinguish between crystalline and amorphous solids in terms of 

(a) Cleavage property 

(b) Heat of fusion.

View Text Solution

https://dl.doubtnut.com/l/_7jMM1ZJnKIIa
https://dl.doubtnut.com/l/_0VyIxNiWztyO
https://dl.doubtnut.com/l/_KQjxdgsmVBnc
https://dl.doubtnut.com/l/_6sQGlzuCPuR7


14. Sodium crystallises in a bcc unit cell. Calculate the approximate

number of unit cells in 9.2 g of sodium ? 

View Text Solution

[Atomic Mass of Na = 23 u]

15. What is a semiconductor ? Describe the two main types of

semiconductors.

View Text Solution

16. The well-known mineral �uorite is chemically calcium �uoride. It is

known that in one unit cell of this mineral there are  ions and 

 ions and that  ions are arranged in a fce lattice. The  ions

�ll all the tetrahedral holes in the face-centred cubic lattice of  ions.

The edge of the unit cell is  cm in length. The density of the

solid is . Use this information to calculate Avogadro's number.

[Molar mass of ]

View Text Solution

4Ca2 +

8F − Ca2 + F −

Ca2 +

5.46 × 10− 8

3.18gcm− 3

CaF2 = 78.08gmol− 1

https://dl.doubtnut.com/l/_tONVKOeHxF5w
https://dl.doubtnut.com/l/_eoOMZigqoVmB
https://dl.doubtnut.com/l/_wNQmDatA0e4A


View Text Solution

17. What is a unit cell ? What are its parameters ? Show them by drawing

a unit cell .

View Text Solution

18. Give one example each of hydrogen bonded molecular solid and

network solid . Comment on their melting points .

View Text Solution

19. KF has ccp structure . Calculate the radius of unit cell if the side of the

cube or edge length is 400 pm . How many F ions and octahedral voids

are there in this unit cell ?

View Text Solution

https://dl.doubtnut.com/l/_wNQmDatA0e4A
https://dl.doubtnut.com/l/_DZWcN5Vaiobl
https://dl.doubtnut.com/l/_9a6T2J7s5GXp
https://dl.doubtnut.com/l/_tnNRe8cwxmlk


20. Give reason : 

( a ) Why is Frenkel defect found in AgCl ? 

( b ) What is the di�erence between phosphorus doped and Gallium

doped semiconductors ?

View Text Solution

21. Explain the following terms with suitable examples : 

( a ) Schottky defect 

( b ) Interstitial defect .

View Text Solution

22. Why are liquids and gases categorised as �uids ?

View Text Solution

https://dl.doubtnut.com/l/_sM5fBMPnciEg
https://dl.doubtnut.com/l/_rTIcz7OaMgEo
https://dl.doubtnut.com/l/_a0tqEtbJ6d1T


23. Why are solids incompressible ?

View Text Solution

24. Give the contribution of the following to the unit cell : 

(a) An atom at the corner of a unit cell. 

(b) An atom at the middle of a unit cell. 

(c) An atom at the centre of face of a unit cell.

View Text Solution

25. (a) How are tetrahedral and octahedral holes formed ? 

(b) If N is the number of octahedral holes, what will be the number of

tetrahedral holes ?

View Text Solution

https://dl.doubtnut.com/l/_Pfydq147TlYt
https://dl.doubtnut.com/l/_rsVBJkISSbhP
https://dl.doubtnut.com/l/_V34qVNXuO5ck


26. Inspite of long range order in the arrangement of particles why are

the crystals usually not perfect ?

View Text Solution

27. Why does table salt, NaCl, sometimes appear yellow in colour ?

View Text Solution

28. Why is FeO (s) not formed in stoichiometric composition ?

View Text Solution

29. Why does white Zno (s) become yellow upon heating ?

View Text Solution

https://dl.doubtnut.com/l/_cbsfCRwtl8DN
https://dl.doubtnut.com/l/_6h7SHzTG1GkK
https://dl.doubtnut.com/l/_NMtnFEHYIt7A
https://dl.doubtnut.com/l/_YyEqPhwqDt1s


30. Copper crystallizes into an fec lattice with edge length of 

cm. Calculate the density of copper.

View Text Solution

3.61 × 10− 8

[Given  Cu = 63.5gmol− 1, NA = 6.022 × 1023mol− 1]

31. Why does the electrical conductivity of semiconductors increase with

rise in temperature ?

View Text Solution

32. 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.

View Text Solution

https://dl.doubtnut.com/l/_SSJAZU31F6qf
https://dl.doubtnut.com/l/_nSzkTSYRDgXx
https://dl.doubtnut.com/l/_IP6NIq9Ay680


33. (a) Compare the packing e�ciency of square close packing, hexagonal

close packing and cubic close packing. 

(b) Give the values of packing e�ciency in (i) hcp or ccp and (ii) body-

centred cubic crystals.

View Text Solution

34. Di�erentiate between point defects and line defects.

View Text Solution

35. Analysis shows that a metal oxide has the empirical formula

. Calculate the percent- age of  ions in this

crystal.

View Text Solution

M0.98O1.00 M 2 + and M 3 +

https://dl.doubtnut.com/l/_Nx15e1QREKyW
https://dl.doubtnut.com/l/_m7CuC1Y14pHL
https://dl.doubtnut.com/l/_4HTowTaaxIya


36. Examine the illustration of a portion of the defective crystal given

below and answer the following questions : 

(i) What are these type of vacancy defects called ? 

(ii) How is the density of a crystal a�ected by these defects ? 

(iii) Name one ionic compound which can show this type of defect in the

crystalline state. 

(iv) How is the stoichiometry of the compound a�ected ? 

View Text Solution

https://dl.doubtnut.com/l/_e7TOnU9Mf6V2


37. In an ionic compound the anion  form cubic close type of

packing, while the cation  ions occupy one third of the tetrahedral

voids. Deduce the empirical formula of the compound and the

coordination number of  ions.

View Text Solution

(N − )

(M + )

(M + )

38. Lithium metal crystal has body-centred cubic structure. Its density is

 and its molecular mass is . Calculate the volume

of a unit cell of lithium metal. 

View Text Solution

0.53gcm− 3 6.94gmol− 1

[NA = 6.023 × 1023mol− 1]

39. If NaCl crystals are doped with  mol per cent of ,

calculate the cation vacancies per mole.

View Text Solution

2 × 10− 3 SrCl2

https://dl.doubtnut.com/l/_wgYL4V1LM5R7
https://dl.doubtnut.com/l/_UQomfp6zM68b
https://dl.doubtnut.com/l/_c3UIEgNZRAyQ
https://dl.doubtnut.com/l/_KZmYQgrszQ6u


40. An element having bcc structure has atomic mass 50 u and density

. Calculate the edge length of the unit cell.

View Text Solution

6.81gcm− 3

41. Classify the following solids on the basis of bonding considerations : 

.

View Text Solution

CO2, MgO, Al, H2, Si, Gd, Pb, AgCl

42. Some crystal defects are shown in the �gures below : 

  

Indicate the types of defect shown by (a) and (b).

View Text Solution

https://dl.doubtnut.com/l/_KZmYQgrszQ6u
https://dl.doubtnut.com/l/_OcGPewYZu2Z2
https://dl.doubtnut.com/l/_rGrcRFvh2abj


Long Answer Question I

43. The following �gure refers to the creation of F-centre. 

(i) What type of solids show this type of defect ? 

(ii) How are F-centres formed ? 

View Text Solution

https://dl.doubtnut.com/l/_qi7jTcHGpclK


1. An element with molar mass  forms a cubic unit cell with

edge length cm. If its density is , what is the nature

of cubic unit cell ?

View Text Solution

27gmol− 1

4.05 × 10− 8 2.7gcm− 3

2. Examine the given defective crystal : 

  

Answer the following questions : 

(i) Is the above defect stoichiometric or non-stoichiometric ? 

(ii) Write the term used for this type of defect. Give an example of the

compound which shows this type of defect. 

(iii) How does this defect a�ect the density of the solid ?

View Text Solution

X + Y − X + Y − X +

Y − O Y − X + Y −

X + Y − X + O X +

Y − X + Y − X + Y −

https://dl.doubtnut.com/l/_deYgbhdB5xn7
https://dl.doubtnut.com/l/_XF6OA8rJaGaF


3. Examine the given defective crystal : 

  

Answer the following questions : 

(i) Is the above defect stoichiometric or non-stoichiometric ? 

(ii) Write the term used for the electron occupied site. 

(iii) Give an example of a compound which shows this type of defect.

View Text Solution

X + Y − X + Y − X +

Y − X + Y − X + Y −

X + Y − X + e− X +

Y − X + Y − X + Y −

4. Examine the given defective crystal 

  

Answer the following questions : 

(i) Is the above defect stoichiometric or non-stoichiometric ? 

(ii) Write the term used for this type of defect. 

(iii) Why do silver halides show this type of defect ?

X + Y − X + Y − X +

X +

Y − O Y − X + Y −

X + Y − X + Y − X +

Y − X + Y − X + Y −

https://dl.doubtnut.com/l/_ulS2swl2AHbK
https://dl.doubtnut.com/l/_9u2D6gsjSA7H


View Text Solution

5. De�ne the following terms : 

(i) Primitive unit cell 

(ii) Schotty defect 

(iii) Ferromagnetism

View Text Solution

6. De�ne the following terms : 

(i) Crystalline solids 

(ii) Frenkel defect 

(iii) n-type semiconductor.

View Text Solution

7. De�ne the following terms : 

(i) F-centre 

https://dl.doubtnut.com/l/_9u2D6gsjSA7H
https://dl.doubtnut.com/l/_ZL2TBPY55sp1
https://dl.doubtnut.com/l/_FZ8mZ5BdyBzt
https://dl.doubtnut.com/l/_5El9P6LTLxQZ


(ii) p-type semiconductor 

(iii) Ferrimagnetism.

View Text Solution

8. An element with density  forms a fcc lattice with edge

length of  cm. Calculate the atomic mass of the element. 

View Text Solution

11.2gcm− 3

4 × 10− 8

[Given :NA = 6.022 × 1023atoms  mol− 1]

9. (a) What type of semiconductor is obtained when silicon is doped with

boron ? 

(b) What type of magnetism is shown in the following alignment of

magnetic moments ? 

  

(c) What type of point defect is produced when AgCl is doped with 

?

↑⏐ ↑⏐ ↑⏐ ↑⏐ ↑⏐

CdCl2

https://dl.doubtnut.com/l/_5El9P6LTLxQZ
https://dl.doubtnut.com/l/_am6MHQvA2Nak
https://dl.doubtnut.com/l/_4LrnBtmSLyvS


View Text Solution

10. Iron has a body-centred cubic unit cell with the cell dimension of

286.65 pm. Density of iron is . Use this information to calculate

Avogadro's number. Atomic mass of Fe = 56.0 u.

View Text Solution

7.87gcm− 3

11. The density of lead is  and the metal crystallizes with fcc

unit cell. Estimate the radius of lead atom. [At. mass of lead =

View Text Solution

11.35gcm− 3

207g  mol− 1 and NA = 6.02 × 1023mol− 1]

12. Iron has a body-centred cubic unit cell with a cell edge of 286.65 pm.

The density of iron is . Use this information to calculate

Avogadro's number. [At. mass of Fe = ]

View Text Solution

7.87gcm− 3

56gmol− 1

https://dl.doubtnut.com/l/_4LrnBtmSLyvS
https://dl.doubtnut.com/l/_9WTbqbJk6rX5
https://dl.doubtnut.com/l/_MliRLsDhBUyv
https://dl.doubtnut.com/l/_3pbGy1iRhyd2


13. An element X with an atomic mass of 60 g/mol has density of

. If the edge length of its cubic unit cell is 400 pm, identify the

type of cubic unit cell. Calculate the radius of an atom of this element.

View Text Solution

6.23gcm− 3

14. Di�erentiate between crystalline and amorphous solids under the

following headings : 

(a) Melting point 

(b) Anisotropy 

(c) Order in the arrangement of particles.

View Text Solution

15. (a) What is the signi�cance of the following in crystal structure : 

(i) a, b and c (b) 

(ii)   α, β and γ

https://dl.doubtnut.com/l/_3pbGy1iRhyd2
https://dl.doubtnut.com/l/_pCmYZ4SEiCrc
https://dl.doubtnut.com/l/_uBidtx48aulg
https://dl.doubtnut.com/l/_7UfaXj2VHv8b


(b) What are the values of the above in tetragonal structure ? Give an

example of a solid having this structure.

View Text Solution

16. What is a semiconductor ? Describe two main types of semiconductors

and explain mechanism for their conduction.

View Text Solution

17. Silver crystallises in an fcc lattice. The edge length of its unit cell is

 cm and its density is . Calculate on this basis

the atomic mass of silver. 

View Text Solution

4.077 × 10− 8 10.5gcm− 3

[NA = 6.02 × 1023mol− 1]

18. Calculate the e�ciency [percentage of volume occupied and

unoccupied] of packing in case of a metal crystal for simple cubic.

https://dl.doubtnut.com/l/_7UfaXj2VHv8b
https://dl.doubtnut.com/l/_6XQvbY98CFgU
https://dl.doubtnut.com/l/_9jHqtgVgaBPv
https://dl.doubtnut.com/l/_Wau8xMzG7E9P


Self Assessment Test

View Text Solution

19. (a) How are tetrahedral and octahedral holes created ? 

(b) Is there any di�erence between cubic closed packed and face-centred

cubic structure ? What is the other notation for such structures ? 

(c) Which type of substances show Schottky defect ? Give two examples of

substances showing this defect.

View Text Solution

20. The nearest neighbouring silver atoms in the silver crystals are

 m apart. What is the density of silver ? Silver crystallises in

fcc form. [Atomic mass of Ag = 108]

View Text Solution

2.87 × 10− 10

https://dl.doubtnut.com/l/_Wau8xMzG7E9P
https://dl.doubtnut.com/l/_xyfoTonRCsUs
https://dl.doubtnut.com/l/_KiuL6Tb6JXzv


1. Choose the wrong option about solids :

A. They have long inter - molecular distance

B. They have de�nite mass and volume.

C. They are incompressible

D. Inter - molecular forces are strong.

Answer: A

View Text Solution

2. Crystalline solids have the di�erent value of the following property in

di�erent directions :

A. electrical resistance.

B. refractive index.

C. electrical resistance and refractive index both.

D. none of these.

https://dl.doubtnut.com/l/_Ifyic7YgSCoc
https://dl.doubtnut.com/l/_KKUR0fxscff6


Answer: C

View Text Solution

3. Which of the following acts as a solid lubricant ?

A. 

B. White tin

C. ZnO

D. Graphite

Answer: D

Watch Video Solution

SnO2

4. If the total number of atoms per unit cell is 2, the unit cell is

A. primitive cubic.

https://dl.doubtnut.com/l/_KKUR0fxscff6
https://dl.doubtnut.com/l/_SyBv6yVcVUh1
https://dl.doubtnut.com/l/_HxibE34phDCH


B. Body centred cubic

C. face-centred cubic.

D. end face-centred.

Answer: B

Watch Video Solution

5. Density of solid is given by

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

d =
zM

a3NA

d =
a3NA

zM

d =
za3

MNA

d =
zNA

a3M

https://dl.doubtnut.com/l/_HxibE34phDCH
https://dl.doubtnut.com/l/_P2lqj6rHSUlI
https://dl.doubtnut.com/l/_VWFXYFHP3QRo


6. Assertion (A) : Packing e�ciency of hcp and ccp structures is .  

Reason (R) : If the number of close packed spheres is N, then number of

tetrahedral voids is N.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

View Text Solution

74 %

7. Assertion (A) : Each electron in an atom behaves like a tiny magnet. 

Reason (R) : Magnetic properties of materials is due to the presence of

electrons.

https://dl.doubtnut.com/l/_VWFXYFHP3QRo
https://dl.doubtnut.com/l/_AubCpfFvBw69


A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: A

View Text Solution

8. An element with density  forms a fcc lattice with edge

length of  cm. Calculate the atomic mass of the element. Give 

 atoms .

View Text Solution

11.2gcm− 3

4 × 10− 8

NA = 6.022 × 1023 mol− 1

https://dl.doubtnut.com/l/_AubCpfFvBw69
https://dl.doubtnut.com/l/_0JpnZmPIjlkw

