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Paper 2 of 2 — Mathematical methods for phyics I PHY 415 PQ
Level 400 • First Semester • PastQuestion

NIVERSITY OF PETROLEUM RESOURSES, EFFURUN
FEDERAL UN! COLLEGE OF SCIENCE

DEPARTMENT OF PHYSICS
SECOND SEMESTER EXAMINATION

SESSION: 2023/2024 Academic Session

COURSE CODE: PHY 415 :
COURSE TITLE: Mathematical Methods for Physics I.
_ TIME ALLOWED: 3 hrs.
COURSE UNIT: 3.
Instructions: You are expected to answer 4 out of the available 6 questions. All questions carry
equal

marks, and all the symbols retain their usual meaning. ae,

Question 1. (a) State the Chebyshev polynomial of the first and second kind. (b)
Show that. the Chebyshev polynomial of the first kind and the second kind, are

independent solutions of the Chebyshev differential equation

d’y dy
D2) te ae ney
(1-x?) x2 Kaen, 0

polynomial and solve for: 71,

(c) State the recurrence relation of Chebyshev
Tz,T3,Ta,Ts and Tg. i

Question 2. Use matrices to solve the following homogeneous differential
|equariohs: ;
(a) dix 5% 68
a 5 Fi +6x=0
subject to the initial boundary conditici: x(0) = 1, 3) SP
d a -S
(b) me +49 =0

subject to the initial values: y(0) = 1, y'(0) = 0. :

i mma functions:
ne the Gamma function and evaluate the following Go

(a). [x e is dx (b) fer * de

e Beta function:

Question 4. Defi

function and use i! to evaluat:
1
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fe (i BAB
o 5
homogeneous equation
y+ 4y= 8x?
dary value problem
y"+9y = Cosx

_ (c). Define the Beta

Question 5, (a) Solve the non-

(b). Solve the following boun

subject to the boundary value condition: »' (0)=5, y(#/2) = — 2
8)

Question 6. (a) P. = 2 z py ale i
(a) Prove that u=x*—y? and y= Bis? are harmonic functions of

(x,y), but are not harmonic conjugates.

os r SWORE
wy Ue Via A) VO ae J wa f(z) =u try is an anaiyr:
find f@) in terms of 2, mitts: lee
Se ee
auchy-Riemann theorem. ana show th
cosy) is*harmonic (ii) find the function


