Kuwait University
Faculty of Science
Dept. of Math. & Comp. Sci.
Second Mid-Term Exam. in Ordinary differential equations (Math. 240}

Time: 90 min. Dec, 20, 2005,

Answer the following questions

1.{2 pts.) Answer the following as True or False and Justify your answer.

‘-. (a) The function e is of exponential order.
{b) If F(t) is not of class A, then L{F(t)} does not exist.

2.(4 pts.) Show that z ™ is a solution for the equation

iy + zy' — dy = 0.

Find a particular solution for the nonhomogeneous equation

iy oy — 4y = 2%

3.(4 pts.) Use variation of parameters method to find the particular solution of

d2
=L +y=csc’z cotz
dx?

4.(8 pts.) Find the general solution of the following differential equations
(a) (D¥4+ D% —8D +3)y=e™% sinlz
(b) (D?+2D + 2y = *

5.(7 pts.) Evaluate Laplace transform for the following functions

k™
‘f.

(a) F(¢) :j:u sin® u du
(b) G() = coshtsinht

Some Laplace formulas

1 L{F'(t)} = sL{F{t)} + F(0),
2. Lie®} =L s>k

3. L{sinkt} = 5.

4. L{coskt} = i,

5. L{sinhkt} = 2 [s| > [k

8. L{coshkt} = o5 |s| > [&].
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Key Solutions of the second Exam., Math. 240, Dec. 2005

1a F, lim; €

—bte

. Bx~4z? — 23

Lety=vz? 3 =

2
F=0g.

— 4z~2 — 0. Hence, 72 is a solution for the given hom. equation. (1)
4'z~3 + 6vz~?. Hence,
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1b. T, the function t73/2 is is not of ¢lass A, but its Laplace exists. @ + @?
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22z — 'z buzh) + z{v'e?

, ,y _1.1'”9372“

— vz — dvz? = 7t Gives v” — 3270 = 2.
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The I F=z Hence, (v'z “3) = z. implies v = Z,
v = 1. Thus, y, = ol \ﬁ,
3. B'(x) = —cscz cotz, Al(z) = csex cot?z. Hence, (2
B(z) = cscz, A(z) = —%(escz cotz +In|cscx — cot z|), (by parts)
= A(z)sinz + B(x)cosz. (@2
da. g = (o1 + z)e® + e © B ® :
Yp == m{e" sin 23?} = m@{sin 2.’1:} = lﬁe_w{sin 2:1':} =
& 2L {sin 2z} = %5 (sin 2z + cos 2x). (3
Yo = Yo+ Up.
4h. y. = e *{er cos2x + «:2 sin 2:::)2 ® \ .
Yp m{z } = 1+ 2Ry a2} = {1 - BHER 4 (2R
=2(z? -2z +1) C\)
Yo = Yo T Up.

5a.

Eb.

F'(t) = tsin’ ¢ (Fundamental th. of calculus

Losszty — L1
—4L{sin’t} =

L{sin? t} = L{l=s=Z
L{tsin®t} =

LPO) = 44 + 5
L{coshisinht} =

tfe -
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2( 'f+(a +4) C\]

) (use the first formula of the given sheet)
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