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TIME: 3H, FULL MARKS: 40, SIT /22/08/1438, MATH 204

Question 1. [4,5] a) Show that u(r,y) = r=y~3 is an integrating factor
for the differential equation

._J."s_f_,.f — y3)dx — (x4 Ly =0, ¢>10, y>0.
’ i

b) A mass of radio acrive material was left in a lab. After 1 vear the mass
decreased by 4% and after 10 vears it was found that 80 gram of the material
was left. Find the initial mass and the half life of this material,

Question 2. a) [4,3]. Solve the initial value problem

9
dy  yd 4+ 222y ¢
e = ———— y(l) = 1.
dx LY + &
b) Find a linear differential equation that has the general solution

y=cie’ +esre’ +oqc082r + oy sin 2

Question 3. a) [4,4]. Use the undetermined coefficients method to solve
the second order differential equation

]

,r,rr -2 +2 =dr —cosz
b) Solve the differential equation
.u“!y” -2y=2Inz, z>0.

Question 4 [5,5]. a) Find the first six terms in a power series expansion
about the ordinary point xy = 0 for a general solution to the equation

"

y' =y,
b) Use the method of elimination to solve the system of differential equations
{ =3z + 2
y' = 3+ 4y
Question 5. [6]. Let f: R — R be the 2r—periodic function defined by

: r+w, —mw<r<i
f{'l}_'{ 0, O<z<r

Sketch the graph of f over (=3m,37). Find the Fourier series of the function f
==

and deduce the value of the serjes Z
n

=g (2n+1)2"
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