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FEDERAL UNIVER
Sl
TY OF PETROLEUM RESOURCES, EFFURUN, NIGERIA
COLLEGE OF SCIENCE
B. Sc (MATHEMATICS DDEPARTMENT OF MATHEMATICS
MTH 421 (PARTIAL DIFFERE) EGREE EXAMINATION (2020/2021), SECOND SEMESTER.
N NTIAL EQUATIONS 3C). September, 2022. Duration: 2hr, 38mins.
C.s ;Jctlons: Answer ANY FOUR (4) questions
redit shall be given to students with brevity a;nd concise answers

Question 1

(a) Define afi i1 3 .
(b) Given a g:f;r?]d:ercpﬂr(;lal_dlf_ferer?ual Fqua\ion (PDE) for the function u(xy, Xz, %3,***Xp) 31/2marks
et £ ; oxzzuoxdel ];::rnal d]ﬂz'eremju] equation for the unknown u(x,y), with constant
efficients, Lu = A— +B u 6~u 5_\1 du .
+Dg+Ex +Fu+G=0,

ox? axady +C ay?
Sl:fle the classification into 3-major pde category
(c) Given that xu, — yu, + y*u=y%,x,y # 0
- K * 4
({')\Dclermn?e all characteristic variables to the equations
(ii) Hence find the general solution to the problem s Lo

5 marks

Question 2 A second order partial differential equation (pde) with constant coefficient is given as
) Uyy T Slyy + 6Uyy = 0.

(a) Classify the pde into any of Parabolic, Elliptic or Hyperbolic pde. 4 marks

(b) Reduce the pde to canonical form 61/2marks

(c) Find the general solution of the problem. 6 marks

Question 3. Consider the wave equation in 1D: U = CPUyy With u(x,0) = £, u(x,0) = g().

using characteristic method,

(a) find all the characteristic variable for the 1D pde, 4marks
(b) hence or otherwise, show that the D’ Alembert solution is
1 1 x+ct 7
u(x,t) = E[f(x + )+ fx— )]+ —z——j g(s)ds 8 marks
s Cx—ct
(c) find the solution if f(x) = sin 5xand g(x) =cosx, 51/2marks
Question 4
(a) Define the Laplace transform of a single valued function f(x) 4 marks
(b) Obtain Laplace transform of the following quantities:
i) sinax, where a is a constant
9%u 6 marks
i) ﬁ(% t)
, i ac sform method
(c)SoI\c.ugmg Ié:gwli ¢ Transform 11 : 71/2:marks
O = x> 0t>0 u(0,t)=01 > D,andu(:c,O):O,x> 0.
ax 0t

2
rst order pde xuxy = Yily +y*u=yuxY % 0.
cteristic variables (0 the pde

find the general solution of the equation 61/2marks
duction and diffusion equi Hon

= -
4 5 Given the 11
o 31/2marks

(a) Determine all chara

(b) Hence o otherwise, 1
(c) Using separmion of variables, solve heat con

_6_11 =9 ilzl,u(.\',o) = ginmx,u(0,0) = Gud =10 ?’u?mm Ks
¢ o epproximaton 10

1e fimite difierence

Qucction 6 Swarting from Taylor series expansion, derive tl e
- ; - 1
(a) (1) first — order. and -
-der derivatives
N s marks

(ii)second—o
=u(,n=01>4

e 0)'= 0,0 € x S Lul0
| injtial-boundary conditions u(x, 0) = sin (7 x), ul(l',FU) =00<> g AL e U
(b);-)] I \'a\'e’equalion (e = Uy, 0 =X < 1, subject 10 the condiiiens u.wb. a
(c) Solve the ¥ ' : e b > |
( )lz(y 0) = sin (7 x), 1 (5, 0) = 0,0 <x = 1.1,1(0.0. .):‘»w.;n =0 e RN
i ithh=1/4and k= 1/8. Compute for foan tme 2 B irie

. explici hod W
i e’ 1= lisendt= 1/2.

(mt) sin(mx). compare the solutions at times
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