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Instruction: Answer Question One and Any Other 4 Questions
1) (a) Solve the Initial Value Problem y" —2y’'—15y=10,y'(0) =1,y"(0) =2 13marks
(b) Hence solve y'" — 2y’ — 15y = 3sin3x; y'(0) = 1,y""(0) = 2 9marks
2
2) Solve the differential equation (1 — xz)% — 6x% — 4y = 0 near the ordinary point x = 0
12marks
3) Solve the differential equation %222 + ax 2 + gy = 0
olve the differential equation  x*~-5 + ax —~ By = 0.
Hence findy whena = 11 and g = 16 12marks
4) (a) Obtain the Fourier Cosine series for f(x) = %xz , T <x<T.
w (D" _ 7w
Hence deduce that 3.0~ = T 9marks
(b) Suppose that f(x) is odd obtain the general Fourier Sine Series. 3marks

5) (a) Using ratio test and radius of convergence, state the conditions under which the power series
Yo An(x —xg)™ + ... converges, diverges or fails.

An+1

, What happens if L is zero, finite and infinite? 7marks

If p=1im,_

(b) Determine the radius of convergence of each of the following power series and state if it converges

or diverges:
. 0 1 .. 0 n? Kk
I) Zn—>03_n “) Zn—>05_n smarks
6) (a) Prove that B(m,n) = 2 [2sin®*™"! Gcos*™~16 dO 8marks

(b) Find the value of B(5,2) 4marks



