MATH 222 EXAM III, Apr. 23, 2014

Read each problem carefully. Show all your work for each problem. No Calculators!
A. (14) Solve the initial value problem:
Xyt y=0, y)=1, y'1)=1
2. (a) (7) Write the following equation as a system of first-order differential equations
y"=-3y"+8y="Tcost+9.

(b) (5) Write the system in the form of x'= Ax + b, where A is a matrix and x(¢) and b(¢) are
vectors.

3. () (10) Express the following function in terms of unit step functions

f 0=st<1
SM=11 1st<3 .
t 3<t

(b) (5) Find its Laplace transform.

4. (16) Find the inverse Laplace transform of

2s-3

e-Z.V(S_B)
s +25+5° .

b) F(s)=
® F)==

(a) F(s)=
/5’. (15) Solve the following initial value problem
y'+2y'-3y=06(t-3), »(0)=0, y'(0)=wr.

6. (14) Express the solution of the following initial value problem in terms of a convolution
integral

y"+4y=sin3t+cost, y(0)=0, p'(0)=0.

7. Find the Laplace transform of

@ (7) f(#)=tsint,
®) () SO =[5 u(t-y)e” dy.
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MATH 222 EXAM 111, Apr. 23, 2014

Read each problem carefully. Show all your work for each problem. No Calculators!
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A. (14) Solve the initial value problem:
Xy"ray'ey=0, y=1, y'()=1
2. (a) (7) Write the following equation as a system of first-order differential equations
P"_3y"s8y =Tcost+9.

(b) (5) Write the system in the form of x'= Ax+ b, where A4 is a matrix and x(f) and b() are
vectors.

A. (a) (10) Express the following function in terms of unit step functions

4
t O=t<l
J®M=91  1st<3 .
t 3=t
(b) (5) Find its Laplace transform.
. (16) Find the inverse Laplace transform of
25-3 e (s~3)

a) F(§)= ——, FlHm 22"
@ £() S +25+5 ®) F(s) (s-1*

. (15) Solve the following initial value problem

y'+2y'-3y=06(t-3),

y(0)=0, y'(0)=x.

. (14) Express the solution of the following initial value problem in terms of a convolution

integral

y"+4y =sin3t+cost,

Find the Laplace transform of

(@) (7) f(t)=tsinz,
®) () FO)= [,y u(t-y)e” dy

»©0)=0, y'(0)=0.



