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BOOKS - R G PUBLICATION

THE SOLID STATE

Exercise

1. Which point defect lowers the density of a

crystal?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SWS6L07l7pem


2. What is semiconductor? Mention the two

main types of semiconductor.

Watch Video Solution

3. Mention the type of semiconductor, (n-type

or p-type) when silicon doped with

phosphorus.

Watch Video Solution

https://dl.doubtnut.com/l/_SWS6L07l7pem
https://dl.doubtnut.com/l/_xz1CxzayMFe0
https://dl.doubtnut.com/l/_EhdNRiAbjGII
https://dl.doubtnut.com/l/_pRu4KuAZJchK


4. Which point defect lowers the density of a

crystal?

Watch Video Solution

5. For one mole close packed spheres, how

many octahedral and tetrahedral voids are

present?

Watch Video Solution

https://dl.doubtnut.com/l/_pRu4KuAZJchK
https://dl.doubtnut.com/l/_VPrUUyqaa6JU


6. Mention the number of atoms in a b.c.c unit

cell.

Watch Video Solution

7. A compound forms hexagonal close packed

(hcp) structure. What is the total number of

voids in 0.5 mol of it? How many of these are

tetrahedral void?

Watch Video Solution

https://dl.doubtnut.com/l/_fkX6tT2MgM2C
https://dl.doubtnut.com/l/_gU12Sdo7TiXN
https://dl.doubtnut.com/l/_vS3kkt1n9epi


8. State whether true or false

In Schoottky defect, in order to maintain

electroneutrality , the number of missing

cations and anions are equal.

Watch Video Solution

9. How many atoms can be assigned to its unit

cell if an element forms a body centred cubic

(bcc) cell and a face centred cubic (fcc) cell?

Show by calculation.

Watch Video Solution

https://dl.doubtnut.com/l/_vS3kkt1n9epi
https://dl.doubtnut.com/l/_DR54BsWz9TIl


10. How many lattice points are there in one

unit cell of each of the following lattice? Face-

centred cubic

Watch Video Solution

11. A compound forms hexagonal close packed

(hcp) structure. What is the total number of

voids in 0.5 mol of it? How many of these are

tetrahedral void?

https://dl.doubtnut.com/l/_DR54BsWz9TIl
https://dl.doubtnut.com/l/_cY7bg8rTitD5
https://dl.doubtnut.com/l/_YOpDrBqEM77Z


Watch Video Solution

12. Copper crystallises into a fcc lattice. Its

edge length is . Claculate the

density of copper. (at mass of copper = 63.5u,

).

Watch Video Solution

3.61 × 10− 8cm

NA = 6.022 × 1023mol− 1

13. Sodium crystallizes in a body-centred cubic

(bcc) unit cell. Calculate the approximate

https://dl.doubtnut.com/l/_YOpDrBqEM77Z
https://dl.doubtnut.com/l/_ynmYKqqpn1en
https://dl.doubtnut.com/l/_LhTFOND69OTX


number of unit cells in 9.2g of sodium. (Atomic

mass of Na = 23u).

Watch Video Solution

14. Gold metal crystallizes in a face-centred

cubic cell (fcc). Determine the density of gold.

(Atomic mass of gold = 197u, atomic radius of

0.144 nm, ).

Watch Video Solution

NA = 6.012 × 1023mol− 1

https://dl.doubtnut.com/l/_LhTFOND69OTX
https://dl.doubtnut.com/l/_Z6ich32yV8fc


15. X-ray di�raction sutdies show that coper

crystallises in a fcc lattice with edge length of

cm. If density of copper is 

 calculate the atomic mass of

copper.

Watch Video Solution

3.608 × 10− 8

8.92gcm− 3

16. Explain the following terms with suitable

examples: Frenkel defect

Watch Video Solution

https://dl.doubtnut.com/l/_xTarAoN0jJVt
https://dl.doubtnut.com/l/_plDsiH8YQLZ5


17. Explain the following with suitable

examples: Ferromagnetism

Watch Video Solution

18. Atoms of element X form hcp lattice and

those of element Y form occupy 2/3rd of the

tetrahedral voids. Determine the formula of

the compound formed by the elements X and

Y?

Watch Video Solution

https://dl.doubtnut.com/l/_plDsiH8YQLZ5
https://dl.doubtnut.com/l/_QworpxOiyTVk
https://dl.doubtnut.com/l/_q7v9tneyXykF


19. Mention the type of semiconductor, (n-type

or p-type) when silicon doped with

phosphorus.

Watch Video Solution

20. Calculate atomic radiusa of elementary

silver which crystallises in facecentered cubic

laatice with unit cell edge length

.4.086 × 10− 10m

https://dl.doubtnut.com/l/_q7v9tneyXykF
https://dl.doubtnut.com/l/_FVx9OKlP7wyL
https://dl.doubtnut.com/l/_cBoQBv0GoS9O


Watch Video Solution

21. Aluminium crystallises as face-centered

cubic lattice and it has a density of

. Calculate edge length of the

unit cell. Given atomic mass of aluminium

equal to 27.0 amu.

Watch Video Solution

2.7 × 103kgm− 3

22. Atoms of element X form hcp lattice and

those of element Y form occupy 2/3rd of the

https://dl.doubtnut.com/l/_cBoQBv0GoS9O
https://dl.doubtnut.com/l/_96TusZKcWstv
https://dl.doubtnut.com/l/_tx1nRZINboKb


tetrahedral voids. Determine the formula of

the compound formed by the elements X and

Y?

Watch Video Solution

23. What are semiconductors? How electrical

conductivity of semiconductors vary with

temperature? Give one example of intrinsic

semiconductor.

Watch Video Solution

https://dl.doubtnut.com/l/_tx1nRZINboKb
https://dl.doubtnut.com/l/_n9RUYjD7OenH
https://dl.doubtnut.com/l/_NzCz6dCR0sTB


24. What type of substance would make better

permanent magnets, ferromagnetic or

ferrimagnetic. Justify you answer.

Watch Video Solution

25. Most crystals show good cleavage because

their atoms ions or molecules.

A. Weakly bonded together.

B. Strongly bonded together

C. Spherically symmetrical

https://dl.doubtnut.com/l/_NzCz6dCR0sTB
https://dl.doubtnut.com/l/_XOx8VNDwRzwU


D. Arranged in planes.

Answer:

Watch Video Solution

26. The e�ective mode of packing of identical

atoms in one layer is-

A. Square close packing pattern.

B. Hexagonal close packing pattern

C. Both (i) and (ii) (i)

https://dl.doubtnut.com/l/_XOx8VNDwRzwU
https://dl.doubtnut.com/l/_KGGMO8Ivbtwz


D. None of the two.

Answer:

Watch Video Solution

27. The available space occupied by spheres of

equal size in three dimensions in both hcp and

ccp arrangement is

A. 0.74

B. 0.7

https://dl.doubtnut.com/l/_KGGMO8Ivbtwz
https://dl.doubtnut.com/l/_uCpOiEYV0Mdl


C. 0.68

D. 0.604

Answer:

Watch Video Solution

28. The tetrahedral viods formed by ccp

arrangemnt of Cl ions in NaCl structure are.

A. Occupied by  ions

B. Occupied by  ions

Na+

Cl−

https://dl.doubtnut.com/l/_uCpOiEYV0Mdl
https://dl.doubtnut.com/l/_ViluYhAZbOfJ


C. Occupied by either  and .

D. Vacant

Answer:

Watch Video Solution

Na+ Cl−

29. SiC is an example of.

A. Molecular solid

B. Ionic solid.

C. Metallic solid

https://dl.doubtnut.com/l/_ViluYhAZbOfJ
https://dl.doubtnut.com/l/_x7VbWZzMRIVe


D. Covalent solid.

Answer:

Watch Video Solution

30. In solids, the constituent particle are

arranged in.

A. De�nite pattern in one direction.

B. De�nite geometrical con�guration.

C. Random disordered arrangement

https://dl.doubtnut.com/l/_x7VbWZzMRIVe
https://dl.doubtnut.com/l/_qTbvRpgBMIZs


D. None of the these.

Answer:

Watch Video Solution

31. The interstitial hole is called tetrahedral

because.

A. It is formed by four spheres.

B. It is tetrahedral in shape

https://dl.doubtnut.com/l/_qTbvRpgBMIZs
https://dl.doubtnut.com/l/_7xChLcgBw0N9


C. It is formed by four spheres the centres

of which form a regular tetrahedron

D. None of the above three.

Answer:

Watch Video Solution

32. A compound formed by elements A and B

crystallises in the cubic structure where A

atoms are at the corners of the cube and B

https://dl.doubtnut.com/l/_7xChLcgBw0N9
https://dl.doubtnut.com/l/_CkfKbh24Lcca


atoms at the centre of the cube. What is the

formula of the compound?

A. AB

B. 

C. 

D. 

Answer:

Watch Video Solution

AB2

A2B

AB4

https://dl.doubtnut.com/l/_CkfKbh24Lcca


33. If the number of octahedral voids in N then

the number of tetrahedral voids is-

A. 4N

B. 

C. 2N

D. None of these

Answer:

Watch Video Solution

N

2

https://dl.doubtnut.com/l/_6gaJy7qe0iM9
https://dl.doubtnut.com/l/_5Fp2SzDIZjzm


34. When  is heated it becomes yellow.

The phenomenon is due to.

A. Metal de�ciency defect

B. Schottky defect.

C. Metal excess defect

D. Frankel detect.

Answer:

Watch Video Solution

ZnCO3

https://dl.doubtnut.com/l/_5Fp2SzDIZjzm


35. Mention two important characteristics of

solid.

Watch Video Solution

36. De�ne the term amorphous solid.

Watch Video Solution

37. Crystalline solids are 'anisotropic'

comment.

https://dl.doubtnut.com/l/_ZvJjORvm947l
https://dl.doubtnut.com/l/_AIIq0Ttfy15j
https://dl.doubtnut.com/l/_xxoWXPC67ltd


Watch Video Solution

38. Why is glass considered a super cooled

liquid?

Watch Video Solution

39. Ionic solids conduct electricity in molten

state but not in solid state. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_xxoWXPC67ltd
https://dl.doubtnut.com/l/_QedPUWu81afs
https://dl.doubtnut.com/l/_iclPUs9KhKoz
https://dl.doubtnut.com/l/_jTlgTBlBEgZd


40. Which factors are responsible for

conductivity of metal?

Watch Video Solution

41. Give one example of each from polar

molecular solid and metallic solid.

Watch Video Solution

42. Name the arrangement of crystal system.

https://dl.doubtnut.com/l/_jTlgTBlBEgZd
https://dl.doubtnut.com/l/_HGEemnnahLd1
https://dl.doubtnut.com/l/_mU5hxmfDPKre


Watch Video Solution

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

Watch Video Solution

44. How many sphere are surrounded by a

tetrahedral and octahedral void?

Watch Video Solution

https://dl.doubtnut.com/l/_mU5hxmfDPKre
https://dl.doubtnut.com/l/_IPPfU54mFB7R
https://dl.doubtnut.com/l/_3rzg4PkTD8Yg


45. What is the two dimensional coordination

number of a molecule in square close packed

layer?

Watch Video Solution

46. State the di�erence between Schottky and

Frenkel defects.

Watch Video Solution

https://dl.doubtnut.com/l/_DGr80IeYo1Gc
https://dl.doubtnut.com/l/_BC2Ll5fu1e5J


47. What are F-centres?

Watch Video Solution

48. What type of defect can arise when a solid

is heated? Which physical property is a�ected

by it and in what way?

Watch Video Solution

49. What is doping?

https://dl.doubtnut.com/l/_wW9GsbRtV80s
https://dl.doubtnut.com/l/_KXbh863lkDEl
https://dl.doubtnut.com/l/_xAdnAbmpgqxa


Watch Video Solution

50. Which point defects in the crystal unit

increases the density of solid?

Watch Video Solution

51. On heating a crystal of KCl in potassium

vapours, the crystal start exhibiting a violet

colour. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_xAdnAbmpgqxa
https://dl.doubtnut.com/l/_0Wjqy0ySKOam
https://dl.doubtnut.com/l/_0NPYZ2y9kxhg


52. A compound is formed by two elements M

and N. The elements N forms ccp and atoms of

element M occupy  of tetrahedral voids.

What is the formula of the compound.

Watch Video Solution

1/3rd

53. What type of stoichiometric defect is

shown by NaCl?

Watch Video Solution

https://dl.doubtnut.com/l/_0NPYZ2y9kxhg
https://dl.doubtnut.com/l/_jHhhXfGZAVKD
https://dl.doubtnut.com/l/_Wo6epPD2Pvth


54. Why does presence of excess of lithium

makes LiCl crystal pink?

Watch Video Solution

55. Classify each of the following as being

either a p-type or an n-type semiconductor B

doped with Si.

Watch Video Solution

https://dl.doubtnut.com/l/_MVqhNEZJ1lmJ
https://dl.doubtnut.com/l/_D1S1uPtcwWnt


56. What type of magnetism is shown in the

following alignment of magnetic moment. 

Watch Video Solution

57. What type of defect is obtained when AgCl

is doped with ?

Watch Video Solution

CdCl2

https://dl.doubtnut.com/l/_tAVucd7HXhSR
https://dl.doubtnut.com/l/_YodwQFJGMcDW


58. What type of defect can arise when a solid

heated?

Watch Video Solution

59. What are p-type semi-conductor?

Watch Video Solution

60. Some of the glass objects recovered from

ancient monuments look milky instead of

https://dl.doubtnut.com/l/_YodwQFJGMcDW
https://dl.doubtnut.com/l/_IJDWPAKGfckO
https://dl.doubtnut.com/l/_gemo2LVSxVGg
https://dl.doubtnut.com/l/_Ae5ZtTQXpPfp


being transparent.

Watch Video Solution

61. How solids are catagorised? Given one

example of each.

Watch Video Solution

62. What is crystal lattice? Write two

characteristics of crystal lattice.

Watch Video Solution

https://dl.doubtnut.com/l/_Ae5ZtTQXpPfp
https://dl.doubtnut.com/l/_vAnz4h7KhuJh
https://dl.doubtnut.com/l/_j5X1BzCauwzn


63. A compound is formed by two types of ions

viz. A (as cation) & B (as anion). B ions make

ccp and A ions occupy the all the tetrahedral

voids. Write the formula of the compound.

Watch Video Solution

64. Show that in ccp and hcp structure the

packing e�ciency is 74%.

Watch Video Solution

https://dl.doubtnut.com/l/_j5X1BzCauwzn
https://dl.doubtnut.com/l/_1jwFYGfVh9hA
https://dl.doubtnut.com/l/_GN43Q46YTJZ4


65. Analysis shows that nickel oxide has the

formula . What fractions of nickel

exist as  and  ions?

Watch Video Solution

Ni0.98O1.00

Ni2 + Ni3 +

66. Explain the phenomenon "When molten

NaCl is crystallised with ".

Watch Video Solution

SrCl2

https://dl.doubtnut.com/l/_GN43Q46YTJZ4
https://dl.doubtnut.com/l/_xJSMrTbPxPms
https://dl.doubtnut.com/l/_C0sgMCeYWjCh
https://dl.doubtnut.com/l/_XCxzGEfabDRv


67. In terms of band theory, what is the

di�erence between a conductor and a

semiconductor.

Watch Video Solution

68. 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.

Watch Video Solution

https://dl.doubtnut.com/l/_XCxzGEfabDRv
https://dl.doubtnut.com/l/_PnbbbCkqPFy1


69. Name and write two characteristics of the

following two crystal defects mentioned in the

�gure. 

Watch Video Solution

https://dl.doubtnut.com/l/_PnbbbCkqPFy1
https://dl.doubtnut.com/l/_KTjWGev8q9uK


70. An element with molar mass

 forms a cubic unit cell

with edge length 405pm. If its density is

, what is the nature of the

cubic unit celL?

Watch Video Solution

2.7 × 10− 2kgmol− 1

2.7 × 103kgm− 3

71. An element crystallizes in a fcc unit cell

with an edge length 200pm. Calculate the

https://dl.doubtnut.com/l/_uyXLmyoEqlB8
https://dl.doubtnut.com/l/_HVVvbPn8LLh7


density if 200g of this element contains

 atoms?

Watch Video Solution

24 × 1023

72. 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?

Watch Video Solution

https://dl.doubtnut.com/l/_HVVvbPn8LLh7
https://dl.doubtnut.com/l/_1iup1m1qpf1Q


73. A metal crystallizes in bcc unit cell. If the

edge of the unit cell is 300pm, what is the

radius of the atom?

Watch Video Solution

74. Why a salt of zinc becomes yellow on

heating? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_bKZ5PA7apODe
https://dl.doubtnut.com/l/_4F8YBO4AlD7E


75. The density of Copper metal is .

If the radius of Copper atoms be 127.8pm.

What is the nature of the unit cell?

Watch Video Solution

8.95g/cm3

76. A metal crystallizes in a fcc unit cell with

edge length equal to 0.5nm. Calculate the

density of the metal if it contains 0.1%

schottky defects.

Watch Video Solution

https://dl.doubtnut.com/l/_3X0s73uRzy2p
https://dl.doubtnut.com/l/_cTO0U5pQwxqp


77. An element has a bcc structure with a cell

edge of 299pm. The density of the element is

. How many atoms are present in

208g of the element?

Watch Video Solution

7.2g/cm3

78. Write two di�erences between n-type semi

conductor and p-type semi conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_cTO0U5pQwxqp
https://dl.doubtnut.com/l/_FmPIu00ym1iB
https://dl.doubtnut.com/l/_CADl31ZYIyPX


79. 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

80. From analysis it is found that iron oxide

has the formula . What fractions of

iron exist as  &  ions.

Watch Video Solution

Fe0.95O1.00

Fe2 + Fe3 +

https://dl.doubtnut.com/l/_5tGGJH8CcJM1
https://dl.doubtnut.com/l/_xJ5MiIejGq1l
https://dl.doubtnut.com/l/_ST4zRlMg6mAz


81. An element crystallises in a structure

having a f.c.c. unit cell with an edge length

100pm. Calculate its density if 100g of this

element contains `24xx10^(23) atoms.

Watch Video Solution

82. Classify the following as being either a p-

Type or n-Type semiconductor. Ge doped with

In

Watch Video Solution

https://dl.doubtnut.com/l/_ST4zRlMg6mAz
https://dl.doubtnut.com/l/_jzzhmlM5wz2W


83. Classify each of the following as being

either a p-type or an n-type semiconductor B

doped with Si.

Watch Video Solution

84. If NaCl is doped with  % of ,

what is the concentration of cation vacancies?

Watch Video Solution

10− 3mol SrCl2

https://dl.doubtnut.com/l/_Cll7zKbTJC1F
https://dl.doubtnut.com/l/_Hc6hZDsmzMwk


85. What do you mean by non-stoichiometric

defect? How this defect is classi�ed? Give

example of each class.

Watch Video Solution

86. Explain the following with suitable

examples: 12-16 and 13-15 group compounds.

Watch Video Solution

https://dl.doubtnut.com/l/_rjz6pTGmqNNP
https://dl.doubtnut.com/l/_jY0Ea7QzWWE5


87. Explain the following with suitable

examples: 12-16 and 13-15 group compounds.

Watch Video Solution

88. What are ferro and anti ferro magnetism?

Give examples.

Watch Video Solution

https://dl.doubtnut.com/l/_l4sysjFRvvzt
https://dl.doubtnut.com/l/_Hp2J7gan2cG5


89. In the cubic crystal of CsCl (density =

), the eight corners are occupied by

 with a  at the centre and vice versa.

Calculate the distance between the

neighbouring  and  ions. What is the

radius ratio of the two atoms? (At wt. of

Cs=133.0 & Cl = 35.5)

Watch Video Solution

3.97gcm− 3

Cl− Cs+

Cs+ Cl−

https://dl.doubtnut.com/l/_TzwYUzMuN5qF


90. Calculate the e�ciency of packing in case

of a metal crystal for body-centred cubic

Watch Video Solution

https://dl.doubtnut.com/l/_T1ex8UydtsGm

