


1. (a) Very low value of electrical conductivity in the molten state

2. 
(c) 

3. (b) In Schottky defect, equal number of cations and anions are missing from the crystal.

4. (b) p – type semiconductor is obtained when si or Ge is doped with a group 13 element like B, Al or Ga which contains only three valence electrons. An electrons hole is created at a place where the fourth valence electrons is missing. This electron hole moves like a positive charge towards cathode and conducts electricity. Thus, all p – types semiconductors are neutral.

5. 
(a) Schottky and Frenkel defects are shown by crystals.

6. (d) When third layer is placed over the second layer and all tetrahedral voids are covered by the spheres of the third layer then in this case, the spheres of the third layer are exactly aligned with those of the fist layer. (ABAB…….. pattern). This structure is called hexagonal close packed (hcp) structure.

7. (a) In NaCl type unit cell, all cations and anions have a coordination number of 6.

8. (c) Ferromagnetic substances can be magnetized permanently.

9. (d)  Number of tetrahedral voids are always double than octahedral voids.

10. (a) When ferromagnetic substance is placed in a magnetic field , all the domains get oriented in the directions of the magnetic field.

11. (b) Packing efficiency of ccp or fcc  = 74%
Packing efficiency of bcc = 68%

Packing efficiency so simple cubic = 
Thus, the correct order of the packing efficiency is Fcc > bcc > simples cubic

12. (d) Cubic close packing is also called face centred cubic.
No. of atoms per units cell in ccp (or fcc) = 4

No. of tetrahedral voids = 2 × 4 = 8

13. 
(a) Edge length of fcc = 

Edge length  for bcc =
Ege length of simple cubic = 2r

14. 
(a) 

15. (d) For monoclinic crystal system,


[image: D:\Documents and Settings\Dev\Local Settings\Temporary Internet Files\Content.Word\1s.bmp]

16. 
(c) No of X atoms 
No. of Y atoms  = 1

No. of Z atoms 

Formula of the compound = 

17. 



(b) (A)  (ii), (B)  (iii), (C)  (iv) , (D)  (i)

18. 

(c) ions from ccp structure While ions are in all tetrahedral holes and coordination number are 8 and 4.

19. 



(d) (A)(iii), (B) (i), (C) (iv), (D)  (ii)

20. 

(b) The units cell is ZnS type where ions are present at the corners and the centre of each face. ions occupy half of the tetrahedral sites.

21. (b) Each X ion is surrounded by 4 ions.

22. 

(a) Each in the NaCl crystal replaces tow ions. It occupies the site of one ion and the other remains vacant creating a cation vacancy.

23. (b) In Frenkel defect, the smaller cations is dislocated from its normal positions to an interstitial site.

24. (b)
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25. 
(c) Let the fractions of metal which exists as be x.
Then the fraction of metal as




 







26. 
(a) ions and electrons move to interstitial sites and F-centres are created which impart yellow colour to ZnO.

27. (c) In conductors there is no gap or overlapping between valence band and conductions band. The insulators have a large gap while semiconductor have a small energy gap.

28. (d) 
		P	        	Q		  		 	R	     			S     	T
doping 	    electron 	  electronic 		n			p

29. 



(c) (A)  (iii), (B)  (i), (C)  (iv) ,(D)(ii)

30. (a)
(i)		x			y			z
			2a		3b		c		Intercepts



								Lattice parameters



								Reciprocals
3 	2	6	Multiplying by LCM (6)
Hence, the Miller indices are (3, 2, 6)

(ii)		x			y 			z



								Intercepts



								Lattice parameters



							 	Reciprocals
0	1	2	Multiplying by LCM (2)
Hence, the Miller indices are (0, 1, 2).

31. (b)

We have, ; 

 and 


The separation of the 111 planes is twice as great as that of 222 planes.

32. (a)
The hexagonal base consists of six equilateral triangles, each with side 2r and altitude 2r sin 60°.

Hence, area of base  = 
The height of the hexagonal is twice the distance between closest packed layers. 

The latter can be determined to a face centred cubic lattice with unit cell length a. In such a lattice, the distance between closest packed layers is one third of the body diagonal, i.e. , Hence


Now, in the face centred lattice, atoms touch one another along the face diagonal, 

Thus,	

With this, the height of hexagonal becomes : 


Volume of hexagonal unit is, (base area)  (height) 
In one hexagonal unit cell, there are 6 atoms as described below :
3 atoms in the central layer which exclusively belong to the unit cell.
1 atom from the centre of the base. There are two atoms of this type and each is shared between two hexagonal unit cells.
2 atoms from the corners. There are 12 such atoms and each is shared amongst six hexagonal unit cells. 

Now, the volume occupied by atoms = 
Fraction of volume occupied by atoms 





Fraction of empty space = 
Percentage of empty space = 26%

33. (a)




here 	 
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34. (a)
We know that, 




35. (a)
The volume of unit cell (V) = a3 = (2.88Å)3 

= 

Volume of 100 g of the metal = 


Number of unit cells in this volume = 

36. (a)
The unit cell has a volume of (0.408 

 per unit cell and contains four atoms. The volume of 1 mole of silver is,

;   where 107.9 g/mol is the molecular mass of the silver 
The number of unit cells per mol. is, 

unit cells per mol.
and the number of atoms per mol. is,  

 atom/mol.

37. (d)
In a simple cubic system, number of atoms  a = 2r	

 Packing fraction 



38. (c)





39. (b)
For tetrahedral voids



				..... (i)
Similarly for octahedral voids

				.... (ii)
From equation (i) and (ii)  it is clear  that size of    octahedral   voids is larger  than that of  tetrahedral   voids.

40. (c)

Number of A ions per unit cell = × 8 = 1

Number of B ions per unit cell = × 6 = 3	
Empirical formula = AB3.

41. (d)
In case of a face-centerd cubic structure, since four atoms are present in a unit cell, hence volume. 

V = 4

42. (d)
According to question : Number of Y atom in ccp unit cell
= 4

Number of X atom in ccp unit cell = 8 × 
Formula of compound = X16/3Y4  = X16 Y12 = X4 Y3

43. (c)
Coordination number of sphere in fcc or ccp = 12.

44. (a)

No. of tetrahedral voids = 8 × = 1
No. of Octahedral voids = 1×1 = 1 (at body center).

45. (b)
For hexagonal unit cell  a = b  c ;   =  = 90º ;  = 120º.

46. (a)


The shortest distance between Ist and Vth layer of HCP arrangement is = 2C =  2 × 4r =  8r.

47. (a)
Volume of hexagon :
[image: ][image: ]





tan300 = 	So y =  = a  and  Area of hexagonal surface = 6  = 
volume of hexagon = area of base × height 




=  × a2 × 2 a  =  × (2r)2  + 2 × (2r)
= 24[image: ]r3

48. (b)
P.F. of ABAB arrangement in 3D = 74%.
% of vacant space = 26% = 0.26.

49. (c)

= 0.58, octahedral voids	so
C.N. = 6.

50. (d)
In rock salt structure, Cl– forms fcc (ccp) lattice & Na+ occupies octahedral voids, So tetrahedral voids are vacant.
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