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[4,4,4] a) Show whether the functions fi(z) = 2 cos® z,

. 1. .
Question ly dependent or linearly indepen-

fa(z) = 9cos 2z, fa(z) = 3gin? x are lincar

dent on R. o
b) Find the orthogonal trajectorics for the

c) Solve the differential equation

family of curves y = In(z ~ C).

2:t:y'"1y' s (SC(‘,?' x| tan m);l/’)' = 14w, >0,y # 0.

Question 2. [4,5] a) Find the general solution of the differential equation

y' — 2 +y=xe®lnz, x>0
b) Solve the initial value problem

(z+ 2"~y + =0 z+2> 0
y(=1) =1, y'(-1) =0,

Question 3. [4,5] a) Use undetermined coeflicients method to find the general
solution of the differential equation

y” — Zy’ — 3y = 2¢* — 10sIn .

b) Use power series method to find the first four terms of the solution for the

initial value problem
(1—2?)y" = 2z + 1)y —y =0, y(0)=2, y'(0)=0.
Question 4. [5,5] a) Let f be a function defined on [0, 7] defined by
fe) = x(m - x)

Find the Fourier sine series for f.
Deduce the value of the numerical serics

o0
O (—_ 1 )n (2'n ._{- ] )71_
B Hint, @ sin t—m—m———2— — (—1)"
%6 (2n + 1) 5 (—1)
b) Consider the function: fx) = 1=, |z| <1
Sketch the graph of f, f Yy 2] > 1
, 1e graph of f, find the Fourier integral representation, and deduce

)

the value of the intepral /“ilgé"ld.,\.

0
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