
2 MATH 308 - MIDTERM I 

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

{ 

y" - 3y' - 4y = 0 
y(O) = -,- 5 
y' (0) =15 

Aux r i - J r - <-j :::: o .:::::;) ( r - 4) ( r + 1) :::: o r: 011 , - ' 

H -b 1= Ae + et: 
y10) = -5 

,A e O + IS e O :::- - s- ) A -t B ;:: - s =) l3 = - s -A 

9 Lf A + s -+ A ::::- )s-

S-A~ 10 
=-?) A=.2. 

t3 == - s- - A - -s-)._ = -::,.. =) 8 ::=. -1 

Work on Scratch Paper 
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2. ( 10 points) Solve the following differential equation 

-J.. 
/- ( t,) 'f = 2 /; e l 

I 
t 

-I 

I 
ei: 

-I 
y C 1)== o ;) C ( I) +- C e == o 

==, C"==-J 

D \:Vork on Scratch Paper 
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3. ( 10 points) Solve the following differential equation 

{

.1: + 3y2Jx2 + 1 (dy) = 0 dx 
y(O) =I 2 

,!) J,( uxz;;-- ~::: ->( 

dx 

') j 3'f' d'("" / 1 

j- X clx r 

-X 

J _ __,_ Ju ~ - 10 = - ir,;:;; + C 
2\}L) 

u =x,!+1 

Y~ 

cL u ::::: 2x c1. x x Ax -= _1 d u L 

l,) y ( o) :=: 2 
I 

(-V!-+C) T:::: 2.. 

C-1+c) ~ 2 1
~,f 

C .:::::- 9 
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4. ( 10 points) Solve the following differential equation 

{ 

dy ( 2xy + y2 
·) 

d:r = - :r2 + 2:ry 
y(2) = 1 

_!) cx~+2.xr)dy:::: ~(2x7+y<1-1)Jx 

i- C X '-+ 2-x '7) d 't :::: o 

fa 

2) p "· c 2x 1 + 1 ) 

~><:: (x< + 2xi)x = 2X -I- 21 / 

.f\ p =l t f p ,"<. j 2xy -+ 't' <lx X < 'r + y'x-i-JUµ k 

fy .:::- f ~) r j JZ) ol_ '( -:::. j X + ~X']_ d', = )< <y 'f- x·/--1-JUJJK 

F== x<'r +x '/ 

~I x'1 +x y' :co { 

D \i\Tork on Scratch Paper 

'1(<)-=-f ::::::) x::::i A~'1:::/ 

(2 ') ( ,) + (I') ( 2) C 

c-= L) + 2 =- ( 

x <'f+J<'-/·~6 
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5. ( 10 points) Solve the fol~owing differential equation 

{ 
y' =2y ( 1 - %) 

y(O) -I 2 

=:>J-1 -+~clr ~ 2t+C 
'1 lj - '1 

~) In / '1 I - / n / l)- y ) -= 2 L + c 

lh I _j_,) 2 t + C 
lj - 'f 

C 
2t 

e 

- -.Zt Ce D \i\Tork on Scratch Paper 

=->___!__, -== 3- := _I -=) /+c ::::: -? 
I +c , < , --=> C :::: ,' 
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6. {10 points) Consider the following ODE: 

2 /I 4 I 4 Q --1 1../ I) - '1 / + _~ '-f = Q t y - ty + y = -,, I c < I c 
(a) Use Abel 's Formula to find the Wronskian vV(t) 
(b) Suppose one solution is .f (t) = t ( do not check). Find 

another solution g(t) that is not a multiple off (t) 
( c) Find the general solution y of the ODE above 

p = - _:!_ W ll)" C e - J P = C ej_'f = 
't lll(t) lj 

I: 

t ~1=-lc.i 
j__ 0 I 

t J '-3==t~ 
3 

Ce = Ct 

/V') Wlt ):== t 

J p -j-' - !rile) 
1> := - - _ 1 - ) e :::: e l -= e = j_ 

t t 

W(t) = c 
I 'i/3 g(t) = C 

y= At +lsr lj 

Cc) 

( 
I \ I ( 1 ) ( I_\ t > \Nork on Scratch Paper r-J d - tl J = U) - 1 

I q - C 

t ()~ jtl 

1/J '-r- 0- J 
/ tl = 

J 

A + O) -t l5 3- U) 2 
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