2 MATH 308 — MIDTERM 1

1. (10 points) Solve the following differential equation:

y' =3y —dy =
y(0) =-5
y'(0) =15
) Ax  Fi-3r—9=0 = (r=9)(r+))=so0 = =94 onr=-J
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2) = AC + BE
° Cee = A4B=—5 = B=-S-A
) oy =-s = Aetpe == =4

= A=2
B= =S—-A = —S5S-2 -3 = B=—7%
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2. (10 points) Solve the following differential equation
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3. (10 points) Solve the following differential equation

d
{ﬂ:+3y2\/:1;2+1 <_y) =0

dz

y(0) =2 2

D) 3yt Iy dY < —x
d

f“/x X = f‘"—'f— Jv= —lu= - x e+ C
G A
U= X

dU = 2xdx = Xd4AxX= Z'_clu

= | (=0 +)” \
) 7‘=—W+C 9)  ylo)= 2 |
(Vi +c)7=2

L3
\1_ (\ml "}*C)‘s (_,+C>:21:£/

C=19
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4. (10 points) So-lvo the following differential equation
dy  (ay+y' R
{(la: B 22 + 22y
y(2) =1
) (x+ 2xy) dy = = (2xy +y* 1) ex
(2)(\7 +\/4+/> ch + (XJ\FZX‘7> 0(\/ =0
Y —
p I
) Py= (2149
Qx: (X< $2X7)X = X 2\7 v
3o, .
D e F Lo=P= ﬁ‘f}’clxtj_{x\/w‘o&: XY 4y X TN

C= Xy +xY

_/’”

z?’ XUy +x1°= b

! ‘= C
‘D CoAUTIoN Xy X v O Work on Scratch Paper
oA or

5) y()=1 = X=2 ANYE]
R0y + (1)) = c
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) xty o+ oxyis€
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5. (10 points) Solve the following differential equation

/=(1-
{ Yy =4y 4

y(0) =8 2

—

dt

f Ay fgdt __,j ‘40{\7 - 2t +C
s
7(+ T)

HJ +i ‘L\(;‘Zk‘%c

) dy = v (L-X

- _ 2t 3
= ID(V’—]D/L}‘“Y\ S
=) }bl’i/) = 2t +C
s |
2t
= 7 <= Ce
G-
2%
y=‘ q/(i-’-@ )
a —J‘i
2> ,q_.f—\r-— = C € O Work on Scratch Paper
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6. (10 points) Consider the following ODE:
. "y
2y — Aty +4y=0 = 7 T

(a) Use Abel’s Formula to find the Wronskian W (1)

(b) Suppose one solution is f(t) = t (do not check). Find
another solution g(t) that is not a multiple of f(t)

(c) Find the general solution y of the ODE above
—(p JE3 4In(t) 4
(o) p=—2 W)= Ce © = Ce’f =Ce = Ct
t B
. ~ W)=t
() ww= |t y/:t
1 g’

= 3)—(%>9: PL‘“T = €

wey=| t

o= | £/

y= | A+ Bt
s (D' (oo OVmmsmach
R - t

/ 2 _E’.. gz_ti sy
4 _ | 3

- (49) A
=0 A » ¢ 3

> ot ;
() /44’(&)+Bg(t): /4}45((,1\: At + Bt

(L =t
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