Department of Mathematics

l Final Examination Math 204 Semester 1 - 1446 Time: 3H 1

Question 1 : [4,4,5]

= (y - -1%}) dz
y(2) = 3.

B} Sl e @iferential anustion. LY — 40 oS
) olve the differential equation i e g e oy 8

a) Solve the initial value problem {

¢) Find the orthogonal trajectories for the family of curves represent
Cz 2
ezd

Question 2 : [4,4]

a) Obtain the general solution of the differential equation

(9 — 6y + e °%)dn = 2018

b) Find the general solution of the differential equation
y" — 4y = ze® +- cos 2z
Question 3 : [4,5]
a) Solve the éys‘cem of differential equations
b) Find the general series solution of the d
point zg = 0, such that y(0) = 0 and y/((

(.1:2—-'

Question 4 : [5,5]

~a) Find the Fourier serics fo
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Solution of the final examination Math 204 Semester I

Question 1 : [4,4,5]
1 4zt 4h
a) We take z > 0. §f — -y = ——, P(2) = =1, Q@) = 13%-
4 T 1+ a*
I P(z)dz = In(=), then M) = _;(
J = o = o § i S
y=zln(l+z*) +cz.

y(2) = 3, then c = %(3 — 21n(17)).

—————(y+3)(ez—1),then ”%y’:e"l and
PEPICETAGP L
Y-z Ab = j = G =§&

2T T b+ 3 - olnde+1)—z=e
51‘. * 4

b) We have ¢/ =

c) y = €%, then y = Cy = L2L. The equation of

ries is 3y Iny = —z. Hence the solution of the
31__.:4:\‘3 L Salnud_y:

o DE & Majec w5 9= T 22 Iny —y? = —22° t

Question 2 : [4,4]
\ 9 + ¢%*). The
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Question 3 : [4,5]

Dig—y =

—-z+D¥% = 0

We apply D?, we get ¥ —z =t, then z = ae! + be™* + ccost +dsint +
At + B.

a) The operator form of the system {

x(t) = ae' + be™ + ccost + dsint — 6t

and
y(t) = ae' + be™ — ccost — dsint — 3.

+00
b) Let y(z) = Zanx , oy (z Znanz , oy En(n — 1)anz",

n=0 n=0 n=0 L

+o0
y” = Z(n e 1)(n =+ 2)an+2:c".

n=0
Hence

+00

> (r(n = 1)an — (n+1)(n + 2)ans2 + 6n
n=0

For n = 0, we get az = 2(ag + 1), and for n >

_n+4A‘
an+2—n+

IfUn=a2,, and V,. =a2,._1,forn> 1, v
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a) The function f is odd, the a, =0 and b, = 7 2 [(r—1z) ) sin(nz)dz = 2,

Hence the Fourier series of f is

Ji.i % sin(nz). @

n=1
As f is differentiable on (0,), we get for z = %, N f/
| x \4
T io 2 'n(nE) o io 2(=1)" @50 o7 %‘ .
2_.n=1nSl 2 —n=02 +1 v

b) The function f is even, then the Fourier integral of f is
P

/ E A(t) cos(wt)dt
0

where A(t) = 2 / 0l (m — z) cos(xt)dzr = %’—1 = c;s(wt)

2 ER mt %
gl o —2sin2(—)dt. _J‘i Aw (XOJX
Ay

On substituting = = %, we get the desired result.

Taking z + 0, we get
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