MATH 250- Sample Final Exam

Solve the DE
(8xy + 5y°)dx + (42 + 1529 + 2y)dy = 0

Solve the DE

P’y dy

“ g _ 9% Ley=0
dx? dx 0y

Solve the DE
dy 1 3

dr =

Solve the DE

d
d—xg + 36y = sin 6z

Find the Laplace transform of the functions.
a) F(t) = 5t* + cos 8t + sin 10t

b) F(t) = e ¢

c) F(t) = e’cos Tt

Find the inverse transform of the functions.

1 4 3
a) f(S):S—2+(S_2)2 0) () = 515729
—4s
€) f(s):s?;i% 9 f(s)zﬁ(%fél)
B 3e 4
e) f(s) s(s —3)(s—5)

Find the Laplace transform of the function
F(t)=t*+ (t* —4)a(t = 5).



Find the Laplace transform of the solution to the DE
2 (t) — 25x(t) = F(t)
where z(0) =0, z/(0) =2, and
6 for 0 <t<3
F(t) = {t fort >3

So just find f(s). Do not find L~ (f(s)).



Solutions

(8xy + 5y°)dx + (42 + 1529 + 2y)dy = 0
oM ON

—— =8z + 15y and —— = 8z + 15¢>
oy ox

The DE is exact.

F(z,y) = 4a*y + 59’z + ¢
and the solution is 4z?y + 5y +y? = C'.

Py dy

— 2 22 1 6y=0

dx? dzz:+ 4

m2—2m+6=0 = m2—-2x+1= —-6+1 =
(m—17%= -5 = m=1+i/5.

The solution to the DE is
y= e”’(C’lsz’n\/gx + 0’2003\/5:1:.

d d
w=y_2 w = _3—y

Mult. by — 2.

d 2
— 2y‘3d—y + 2yt = — 2
r

dw 2
— 4+ —w= —2x
dr



Y 2332:/(—233)332d33: /2333d33: —z*+C
. . -2 9 1 4
The solution is y~ “x* = — 57 +C
or 222 = — 24 + Cy?
d2
d—ag+36y:sin6x
m?+36=0 = m*= —-36 = m= £6i.

Y. = Ci1stn 6z + Cycos b6
Yp = kx cos bx
Yy, = kcosbx — 6kxsin 6
Yy, = — 6kin 6z — 6ksin 6x — 36kxcos b6x =
— 12ksin 6z — 36kxcos bx
(D? +36)y, = — 12ksin 6z — 36kzcos 6z + 36kzcos 6x =
= — 12ksin 62 which must equal sin 6x =
~12k=1 = k= —1/12.

1
Therefore = = C;sin6x + Cycos 6z — Ekxcos 6x .

a) F(t) = 5t* + cos 8t + sin 10t
10 s 10
L(F(t)) = —
(F(1)) s3+52—|—64+52—|—100
b) F(t) = e ¢

L(F(t)) = f(s +4) where f(s) = L'(t*) = 333
2

(s+4)°

Therefore L(F(t)) =

c) F(t) = ecos Tt
L(F(t)) = f(s—9)where f(s)= L (cosTt) =
s—9
(s—9)° +49

S
52 4+ 49

Therefore L(F(t)) =



1 3 3 o
) L1 =e 2L = —e
(s—i—? —|—25> ¢ (82+25> 5
—45
Ll( )—at—4)G(t—4)where
(2)

3 3 .
(52 —|—36> = észn(Gt).

Ans: %oz(t — 4)sin(6[t — 4]) or
%a(t — 4)sin(6t — 24)

s+9 s e
d) f(S) - 82(82 _|_4) - 52(32 —|—4) + 82(82 +4) -

1 9
s(s? +4) * s2(s2+4)

/4 (1/4)s  9/4  9/4
S s2+4 52 s24+4

1 1 9 9
Therefore L = — — —cos2 — —sin 2
erefore L(f(s)) 1~ 1608 t+4t 85m t.
36—45
e pu—
) () s(s —3)(s—5)
3 _g_i_ b . c
s(s—3)(s—5) s s—3 s—5

3=a(s—3)(s—5)+bs(s —5)+ cs(s —3)
s=0 = 3=15a = a=1/5.

s=3 = 3=b(3)(-2) = b= —1/2.
s=5 = 3=c¢(5)(2) = c¢=3/10.
L7 Yf(s)) = a(t — 4)G(t — 4) where

)—t+462tL (;) —t= t + 4te®.

sin bt.



S s—3 s—5H
L 14
5% 2 10
Therefore L=1(f(

a(t-9)|

G(t) :L(1/5 n —1/2 n 3/10) _

F(t)=t*+ (t* — 4)a(t — 5)

L(F(t) = S% + e " L(G(t)) where

Gt—5)=12—4 = GUt)=(t+5)>—4=12+10t+21.
2 (2 10 21

Therefore L(F(t)) = 3 +e (3_3 + 2 + ?> :

F(t) =6 —6a(t —3) +ta(t —3) = 6+ a(t — 3)(t — 6)

LOF(t)) = g + e L(G(t)) where
Gt—3)=t—6 = Gt)=(t+3)—6=1—3.

6 6 1 3
Therefore L(F(t)) = — 4+ e *L(t—-3)= -4+ > = — =
erefore L(F(t)) S+e (t—3) S+e (52 S)
L(z" — 252) = L(F(t))
6 1 3
2 —5-0—-2—-29 — = -3s - Y
s°f(s) —s-0 5f(s) S—|—e (52 s)
6 1 3
2_2 —9 > -3s - %
f(s)[s 5] + p +e (52 s) or
28+6—|—e_35(1_238>
S S
2 6 a 13
T =g st s T¢ 22— 2) 3(32—25)>



