MATH 308 — MOCK MIDTERM 1 — SOLUTIONS
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STEP 5: Finally, to find C, use y(0) =3



STEP 6:
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2. STEP 1: Standard form: Divide by 2¢2

3t 1
1 /
= B —0
3 1
/! /
2 (= )y =0

STEP 2: By Abel’s Formula:

1
t

W(t)=Ce JP =Ce 5 =Ce 2/

W(t) =t
STEP 3:
wiy=| 1 (B s (&) ot e o
~5 (1)
STEP 4:

D (LY
p )9 T\ )9~

Multiply by t (standard form)
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g/+lg:t2
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This gives g(t) = 2Vt

STEP 5: The general solution is

y= A0+ By = 5+ B (3) Vi= 5 4+ BVE
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3. STEP 1: Standard Form

STEP 2: Continuous, but just the part with ¢ = 2

In(t —1) 5
———=t>land 9—-t">0= (1,00) and (—3,3) = (1,3
N (1,50) and (~3,3) = (L3)
t
osll) (-39
9 — ¢2

[t —4
90— 12

= (—3,3) Remember |t — 4| is continuous everywhere

STEP 3: Find the intersection of all those intervals:

(1,3) and (—3,3) and (—3,3) = (1, 3)
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4. STEP 1: Integrating Factors

S"—0.18 =10

1

Using the integrating factor e~ %, we get

e—O.ltsl . O.le_o.lts :106_0.”}
(e—o.us)’ — 1001t

e—O.ltS:/106—0.1tdt

1
= (m) 10e 1+ C

e—O.ltS - 1006—0.1t 4+ C
S(t) = — 100 4 Ce™

STEP 2: To solve for C, use:

S(0) =S

—100 + Ce’ =8,

—100 4+ C' =5y
C =Sy + 100

STEP 3: Solution

S(t) = =100 + (Sp + 100) ™

STEP 4:
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S(t) =35,
—100 + (Sp + 100) ™ =35,

(S + 100) ™ =35, + 100

Lo _ 3% + 100

So + 100

35 + 100
0.1¢f =In (22022
N < So + 100 )

350 + 100
t=10In 2207
" ( So+ 100)
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5. STEP 1: Using the hint, we first multiply by xin

x2y3 N T (1 i y2)

/
=0
xy? xy? 4
1+vy? (dy
7)) —o
" Yo (dw
1 2
xdx + +3y dy =0
Yy

STEP 2: Check exact

P =
1+y2
pPy=(x),=0
1 2

STEP 3: Integrate

2
fx:P:f:/de:/xdx:%nL Junk

@zQ:fZ/Q@



10 MATH 308 — MOCK MIDTERM 1 — SOLUTIONS

—2
=— In |y| + Junk

1
=— — +1In|y|+ Junk
Y

22
X2 1
= — — — +1
STEP 4: Solution
x? 1
— — —+1In |y] =C

2 2y?
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6. (a)4y" —y=0

1 1
Aux: 4r2—1:0:>4r2=1:>7’2:Z:>7"::|:§

t

]

Yy = Ae? + Be
(b) v+ 4y +4y =0
Aux: P +4r+4=0= (r +2)> =0 = r = —2 (Double Root)
y = Ae * + Bte™*

(c) 4y" + 8y +5y =0

Auxiliary Equation: 472 +8r +5 =0

=8+ 4/82—4(4)(5)
T 2(4)
—8+ /64 — 80

8
 —84+/—16
8
-84
8
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t t
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Y € "~ CoS 5 + be "sin 5



