MAT 303 FINAL

PART I: CORE MATERIAL

NOTE: I consider the Core Material section of the exam to be the more important
one, and you should solve most of these problems prior to continuing.

(b) y’' = (1+1y?)tan(2t)
(© t*y' +2ty—y*=0
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(&) (—ysin(x) +y?cos(x)) dx + (3 cos(x) + 5y sin(x)) dy = 0
(0 (2xsin(y) + 1) dx + (4x* cos(y) + 3x cot(y) + 5sin(2y)) dy = 0
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3. (a)

x" =x—2y +sec(t)
Yy =x—y

(b) 4t
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X =Yt e
y' =x+3y
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x' =—x+z
y =y+2z



d

X =2x
Yy =x—y-z
z/ =—-2x+y-—z

PART II: ADDITIONAL TOPICS
4. Solve the following by way of inverse operators:

(a) y”’fy”er’fy:Zt‘l
(b) y///+3g//+3yl+g:e—t(2_t2)

5. Solve the following by way of Laplace transforms:

(@ 3y +5y"+y ' —y=0, y0)=0, y'(0)=1, y”'(0)=-1
) y"” —2y" +y' =2e" +2t, y(0)=y'(0) =y"(0)=0
(0
x"—4x+y' =0
—Ax"+y"+2y=0
x(0) =0, x'(0)=1
y(0) =—1, y'(0) =2

D
x'+4x+y' =1
x —2x+y=t?
x(0) =2
y(0) =—1

()

x"—y ' =1-1

x' —x+ 2y’ = 4e*
x(0) =0, x'(0)=1
y(0) =0



