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Paper 1 of 5 — PHY 314 - 2016/2017 - First Semester - Solid State
Physics
Level 300 • First Semester • PastQuestion

et

FEDE

‘i UNIVERSITY’ OF Pi: ROL! ESOURSES EFFURTN
DEPARTMENT OF PHYSICS
FIRST SEMESTER EXAMINATIONS 2016/2017 SESSION

COURSE ITi.E: Solid Staie Physies
COURSE CODE: PHY 314,

INSTRUCTION: Answer auy four questions. — TIME ALLOWED: 2 hrs 30mins

Ja, Of what use to modern technology is the study of solid state physics?

tb. Explain the terms: Binding energy, symmetry elements, Bravais lattices.

le. Describe the various-types. of symmetry-elements and symmetry
operations present in a cubic crystal,

dd.

Show.why a 5-fold Symmetry is not permissible in a crystal lattice,

sees Was it necessary to study the thermal properties of solids?

2b. Explain Einstein's equation for molar lattice specific heat, both at lower

“Temperatures and higher temperatures.
2c At very low temperatures, the specific heat of rock salt varies with
Temperature according to Debye’s. 7 law:

_ 1th, kg f TP
aan al
8 for rock salt is 281K.

How much heat is required to raise the temperature of 2kmol of rock salt
form 10 to 50K?

tise” Explain the mechanism of superconductivity.

3b. What-are the properties of superconductors?

3. What are their practical uses?
ees are crystals grown?
4b.

Discuss the method of investigating the structure of a single crystal
using x-rays.

www .eupreldogq- Com

A beam of X-rays is incident on a sodium chisride crystal (lattice spacing
0.282nm). The firsi order Seaag reflection is observed at a glancing ;
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angle of 8° 35... ‘

i What is the wavelength of X-rays?
ii At what angles would the seetnci and third order Braggs reflections
occur?

5a. Assume that the energy of two particles in the field of each other is
given by the following function of the distance “r” between the centers

of the particles:
Ue) =—-24+2

L Show that the two particles form a stable compound for r= 17%, =

ao\/7
ii, Show that the potential energy of the two particles in the stable

N

configuration is equal to — 4 a

Ca are Miller indices, illustrate with examples.

6b. What is meant by crystal imperfections?

6c. Find the angle between the directions [2 11] and [2 1 2] in « cubic crystal.

6d, The lattice constant for a unit cell of aluminum is 4.0314, Calculate the
interplanar space of (2.1 1) plane

WK) WW - puprelelog. lat
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Paper 2 of 5 — PHY 314 - 2024/2025 - First Semester - Solid State
Physics
Level 200 • First Semester • PastQuestion

PRDERAL UNIVERSITY or *yROLWUM RESOURCES,
0

“E COLLEGE OF SCIENCE
DEPARTMENT OF PHYSICS
HIRST SEMESTER EXAMINATION.

Course Coder PITY 314

Course Tithe Solid State Physics is

Course Unit: 3 ame 2k
Session: 2024/2025 pasts:
Answer any Four Questions

la. Explain the following terns as applied to orystals;
Crystal Latuce
Lattice parameters of'a unit cell
Primitive cell

What is meant by symmetry elements in crystals?

1 types of symmetry elements and

\ crystal plute is mounted on air Neray speowromerer, Theglancing
5x". 12" 01", and 18° 12°, Show that these are successive

ine erystal plane, Also find the spacing, given ) of X-rays in

tree reflections are
of reflection from the

0.0586 nm

Ja

The potential energy of a diatomie molecule is given in terms of the interatomic distance
r by the expression; :

Ur) = -at
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Paper 3 of 5 — Phy 314 Exam PQ
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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Paper 4 of 5 — PHY 314 2016 2017
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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Paper 5 of 5 — PHY 314 2017 2018 SOLID STATE PHYSICS
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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