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INSTRUCTIONS
Answer Questions ONE and Any other TWO



QUESTION ONE (30 MARKS)

a.

c.

Let f(x) be a 2m-periodic function such that f(x) = x* forx e[-m, r]. Find the Fourier series

for the parabolic wave. (8mks)
Prove that J (x) =—J,(x) (Smks)
Using Rodrigues’s formula derive the first four terms (5mks)
State whether the following functions are even or odd (3mks)
: : —7T i
i x)=8inx; —<x¥<—

f(x) 5 -
b - i
1. x)=cosx; —<X<—

f(x) - 5
Evaluate I: x’e dx using special functions (4mks)

Evaluate the Bessel function Jo(x) and J1(x) when x=1, correct to 3 decimal places  (5mks)

QUESTION TWO (20 MARKS)

da.

classify the following equation (4mks)
i. 2 ~AT AU o, =0
ii. QU+ o 45U =0

: , U
Using direct integration to solve the equation Pw =sin(x+ ) given thatat y =0, S =1 and at
X x

x=0, U=(y-1Y (6mks)

Use the method of separation of variables to solve U —2U, =U hence show that U(x, 0) = e

(10mks)

QUESTION THREE (20 MARKS)

1
a. Use special function to evaluate j & (1=af)’ie (4mks)
0

b. Suppose f(#)=0 for t <0 and that @ >0, show that L {f(t fa)} =e“F(s) (4mks)

c. Show that L{cosat}=— i = (5mks)
AR

B Solve the initial value problem y'=5y =—e™, y(0)=3 (7mks)



ON FOUR (20 MARKS)

a. Provethat I'(1)=1(2)

7
b. Prove that B(m,n)= 2_[ sin®" ' @cos™ " 0dO
0

c. Express f(x)=x"+2x"—x—3 in terms of Legendre polynomials

d. Evaluate fxﬁe"zxdx
0

QUESTION FOUR (20 MARKS)

a. Give the definition of an ordinary point and state whether the following equations have an ordinary or
singular point (8mks)

)czy"-i-(x2 +x)y'—y=0

Xy"+(1+2x)y'=0

ii.

Do W

b. Solve x"y"+5xpy'+ (3 —x)y =0 using the method of Frobenius. (12mks)




