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	ME 253 MATERIALS ENGINEERING

Fall 2016, 1438
1nd Mid-term exam
30/10/2016 (29/1/1438)

	Grade
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	3rd
	

	
	
	
	

	
	
	Total
/40
	


Name:





No.                               Group:
Given data:  NA= 6.023x1023 atoms/mol.
	Question 1 (15 points)
a) True (T) or False (F) (5 points)
1. Materials Science is mainly concerned with the use of various materials in different engineering applications.

2. Materials are basically classified according to atomic bonding.

3. Materials are classified into four groups; metals, polymers, ceramics and composites based on chemical bonding.

4. The number of atoms in FCC unit cell is 4.

5. [111] direction in cubic system is perpendicular to 
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6. Metallic elements readily lose valence electrons, while nonmetallic elements accept or share electrons.

7. Ceramic materials are electrical insulator because they are hard and brittle.

8. Metallic bond is characterized by high directionality and based on valence electrons.

9. Crystalline materials are usually poly-crystalline materials in nature.
10. Primary atomic bonding is weaker than hydrogen bonding.
 
	b) Ag has an atomic weight 107.87 gm/mol and density of 10.49 g/cm3. Calculate the number of atoms in mm3.

c) 1. What is the type of bonding between H and O in H2O molecule?
2. Explain the bonding between H2O molecules.



	Question 2 (16points)
a) Within a cubic unit cell, sketch the following direction and plane.       
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b) What are the Miller Indices for the following directions and plane in the following unit cells?
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C. nota close packed direction
D. none of the above

6. [111] direction is
A. parallel to (111) plane
B. perpendicular to (111) plane

[101] direction is on
(101) plane
(111) plane
(1T1) plane
(T11) plane

18. The direction indices for the crystallographic direction indicated by the vector is
(111
[100]
[110]
[101]
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c) The [102] direction that passes through the point 
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,  passes through the point, --, ---,  --. 

d)  Find the linear density LD111 (atom/m) and planar density PD110 (atom/m2) in α-Fe (BCC) unit cell. Atomic radius R=0.124 nm.



	Question 3 (14 points)
a) Titanium (Ti) has HCP unit cell and atomic weight of 47.9 amu. The atomic radius is 0.145 nm and the c/a ratio is 1.633. 

Calculate:

1. The atomic packing factor in Ti and 

2. Density of Ti. 

	
b) For the Hexagonal unit cell draw:
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