King Saud University, Department of Mathematics
Math 204 (3H), 40/40, Final Exam17/3/36

Question 1[4,4] a) Determine and sketch the largest region of the zy-plane
for which the following initial value problem has a unique solution

(2 =2)(xz+3)y =4lny
y(=5) =2
b) Test if the following equation is exact, if it is not, find the appropriate
integrating factor and solve it.
(32 + y)dz + (2x%y — z)dy = 0.
Question 2[4,4,5] a) Solve the differential equation

dy R
3
dl \/ +1+y

b) Solve the initial value problem

Tyl = 2L+ Bt Sul=0, #3p%0
y(1) =1.

c) A building loses heat in accordance with Newton’s law of cooling. Assume
the inside temperature is 70 F when the heating system fails. After 2 hours the
inside temperature drops to 409F. If the external tumpezaturc is 20°F, compute
the interior temperature after 4 hours.

Question 3[4,5] a) Use the variation of parameters method to solve the
differential equation
x
e
Q ] .
b) Use power series method to solve the nonhomogeneous equation

v - 4y =

y +ay -2y ==,
about the ordinary point z = 0.
Question 4[5,5] a) Let

Fl) = 1+ z, -1<z<0
s 0<z<1
where f(z+2) = f(z) Yo € R. Sketch the graph of f(z) on (=1,1) and find its

Fourier series.

-2, —-1<z<0
b) Find the Fourier integral of the functionf(z) = 1, O<z<l1
0, 2] > 1
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