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1. (a) (10 points) Quantum Numbers

Principal quantum number, n

Subsidiary quantum number, l

Magnetic quantum number,ml

The fourth quantum number,ms

Quantum Number Designation
n K, L, M, N, O
l s, p, d, f n
ml l l
ms
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1. (b) (d)

1. (b) (3 points) Pauli’s exclusion principle

1. (c) (3 points) The meaning of valence electrons

1. (d) (4 points) Electron configuration of Argon (atomic number = 18)
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2. (a) (5 points)

Miller Bravais coordinate system (four axes)
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2. (b) (5 points)

Miller Bravais coordinate system (four axes)
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2. (c) and (d)

(5 points) Crystallographic Planes (HCP)

(5 points) Crystallographic Planes (HCP)
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aR

3. (a) For BCC

(2 points) The number of atoms per unit cell, N

(2 points) The coordination number is 8.
(2 points) APF for a body centered cubic structure

(2 points) Theoretical Density for Metals,

A
N
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3. (b) For FCC

(2 points) The number of atoms per unit cell, N

(2 points) The coordination number is 12.
(2 points) APF for a face centered cubic structure

(2 points) Theoretical Density for Metals,

A
N
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4. (a) Thermoplastic and Thermosetting Polymers

Polymers may be classified as follows, according to the mechanical response at
elevated temperatures:

a) (6 points) Thermoplastics:
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4. (a) Thermoplastic and Thermosetting Polymers

b) (6 points) Thermosets
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4. (b) Copolymers

Copolymers:

Several classes of copolymer are possible
(2 points) Statistical copolymer (Random)

(2 points) Alternating copolymer

(2 points) Block copolymer

(2 points) Graft copolymer

Callister & Rethwisch 9e.
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5. Close Packed Crystal Structures

(2 points) FCC & HCP crystal structures

(3 points) FCC Stacking Sequence

(3 points) HCP Stacking Sequence

B B

B

BB

B BC C

CA B

(2 points)
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6. Equilibrium Number of Vacancies

Equilibrium number of vacancies

(6 points)

(6 points)

(2 points)


