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INSTRUCTIONS: Answer Question ONE and any other TWO Questions

QL
a) Classify the following 2™ order partial differential equations as parabolic, elliptic or
hyperbolic
) YUy + Uy, =0 (2 Marks)
i) Uyx + 2sinx Uy, — cos®xU,, — cosx U, (2 Marks)
2 2
i) y2Uyy — 2xyUyy + x2U,, = y; U, + %Uy (2 Marks)

_[ymip 01
b)  Given a Beta function ﬁ(m,n)_jx (L=x) dx,provethat A(m,n) = A(n,m)

(3 Marks)

C) Prove that the following mathematical statements are true:
) L{a)=< (2 Marks)
ii) L{sinhat} = ﬁ (4 Marks)
d) Find the general solution of the first order differential equation by use of transforms

% + 2x = 10e3¢ given that x(0) = 6 (6 Marks)
e) Find the value of T (%) (5 Marks)
f) Use Gamma function to evaluate j: x*e *dx (4 Marks)
Q2.
a) Apply First Shift Theorem to evaluate
L{tSin 2t} (4 Marks)
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b) Solve the boundary value problem

d®x _dy at d
—-3—+2x=2e", X, =Xx(0)=5, x,=—(x(0))=7 10 Marks
iy 0 =X(0)=5, % =—~(x(0) ( )
c) Evaluate f01x4v1—x2dx (6 Marks)

Q3.

a) Consider heat conduction in a thin metal bar of length [ with insulated sides. Let the ends
x =0and x = [ be held at temperature U = 0°C for all t > 0. In addition, suppose that the
temperature distribution at t = 0 is U(x,0) = f(x), 0 < x < l. Determine the temperature

distribution in the bar at some subsequent time t > 0. (12 Marks)
. _1( 5s%-23s+26
b)  Find L7t {220 (8 Marks)

Q4.

a) Given the Fourier Series as f(x) = %ao + Y- 1(a, cosnx + b, sinnx), determine the values
of ay, a,, and b,,. (10 Marks)

b) Find the Fourier series for the function

-X; —m<x<0
f(x)=40; O<x<nr (10 Marks)
f(x) = f(x+2x)

*END*
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