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UNIT I - CRYSTAL PHYSICS  
 

PART A  
1. What is meant by unit cell?  

      A unit cell is defined as a fundamental building block of a crystal structure, which can generate the complete      
      crystal by repeating its own dimensions in various directions. 
2. What are the lattice parameters for a unit cell? 

     The three interfacial angles and their corresponding intercepts are essential to represent a lattice. These six parameters      
       are said to be lattice parameters.  

3. Name the seven crystal systems and give the relation between the basic lattice parameters.  

S.No.  Crystal system   Axial length  Interfacial angles  Example  
 
 
 
1.  Cubic  a=b=c  D = E = J = 90°  NaCl, CaF2, Au, Cu  
 
 
2.  Tetragonal  a=bzc  D = E = J = 90°  Ordinary white, tin,  

Indium, SnO2  

3.  Orthorhombic  azbzc  D = E = J = 90°  Sulphur, Topaz, BaSO4,  

KNO3  

4.  Monoclinic  azbzc                   D = E = 90°; Jz90° Na2So4, FeSo4, Gypsum  

5.  Triclinic  azbzc  DzEzJz 90°  CuSo4, K2Cr2O7  

6.  Rhombohedral     a = b = c  D = E = Jz 90°  Calcite, Sb, Bi.  

7.  Hexagonal  a=bzc  D = E = 90°;  Quartz, Zn, Mg.  

J = 120°  

 
4. What are Bravais lattices? 

Bravais in 1948 showed that 14 types of unit cells under seven crystal systems are possible. They are commonly 

called as `Bravais lattices’.   

5. Define co-ordination number. 
     The number of equidistant nearest neighbouring atoms surrounding the particular atom considered.   
6. Classify the crystal growth techniques.  

      The crystal growth technique is classified into 6 types. 
       They are 
(i) Melt growth 
(ii) Low temperature solution growth 
(iii) High temperature solution growth (Flux growth) 
(iv) Hydrothermal growth 
(v) Gel growth 
(vi) Vapour phase growth www.studentsfocus.com



7. Name the two important Melt growth techniques.  
      Melt growth is the process of crystallization by fusion and resolidification of the starting materials from the melt. 
      Czochralski's and Bridgman technique are the two important techniques of crystal growth from melt. 

8. What are the advantages of Czochralski's method? 
• Growth from free surface (stress free)  
• crystal can be observed during the growth process  
• Forced convection easy to impose  
• Large crystals can be obtained  
• High crystalline perfection can be achieved  

9. What are the limitations of Bridgman technique? 
• confined growth (crucible may induce stresses during cooling)  
• difficult to observe seeding and growing processes  
• delicate crucible and seed preparation, sealing, etc.  

 10. What are the advantages and disadvantages of Vapour Phase growth?  
Advantages: 

¾ High growth rates possible 
¾ Can deposit materials which are hard to evaporate 
¾ Good reproducibility 
¾ Can grow epitaxial films  

Disadvantages 
¾ high temperatures 
¾ complex processes 
¾ toxic and corrosive gases 

11. A unit cell has the dimensions a = b = c = 4.74 Å and�D =�E =�J = 60°. What is its crystal structure?  

       Rhombohedral 

12. What are Miller Indices?  
       Miller indices are defined as the reciprocals of the intercepts made by the plane on the three crystallographic axes      
      which is used to designate plane in the crystal. 
13. Draw the planes for Miller Indices (100), (110) and (111).  

 
 

 

 

 

 

 

 
 
14. Copper has FCC structure and its lattice parameter is 3.6 Ǻ. Find the atomic radius.  
 
15. The Interplanar distance of (110) planes in a BCC crystal is 2.03Å . What is the lattice parameter of the crystal?  
16.�D- iron of atomic weight 55.85 solidifies into BCC structure and has a density of 7860 kg/m3.    

      Calculate the radius of an atom?  
17. Copper has FCC structure and its atomic radius is 1.273 Å. Find its lattice parameter and density of Copper (Given:  

Atomic weight = 63.5)  
18. An element has HCP structure. If the radius of the atom is 1.605 Å. Find the volume of the unit cell. 
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1. Explain the No. of atoms, atomic radius, Co-ordination number and packing factor for SC, FCC, BCC structures.     
   [Jan’2009, Jan’2010, Jan’2011, Jan’2013] 
2. Explain HCP structure. Show that for an HCP structure c/a = 1.633 and hence Calculate Packing Fraction for  

HCP structure. [April’2002] 

3.  Derive the expression for the interplanar spacing or d-spacing for (hkl) planes of a cubic 

structure.[Jan’2005,2011]  

4. Explain the two melt growth techniques  
a) Czochralski's method  
b) Bridgman technique to grow the crystal [Nov/Dec’2014] 

5. Explain the solution growth techniques for growing the crystal also give its merits and demerits.  

6. Show that the Atomic Packing Factor for HCP and FCC are same. [Apr’2003, Jan’2010, Jan’2011] 

7. Explain Seven Crystal Systems with neat diagram. [Jan’2010, 2011] 
8. Write a short note on Diamond Cubic and Graphite structure.[Jan’2012] 

 9. Explain Vapour Growth techniques for growing crystal. [Jan’2014] 
10. Write the procedure for finding the Miller Indices. Show that for a cubic lattice the distance between two  
Successive plane (hkl) is given by d = a / (h2+k2+l2) 1/2      .[Jan’2005,2011]  
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