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e Mobiles and calculators are not allowed

e Write all the steps clearly
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Exercise #1 (10 pts) Find the Laplace transform of

f(t) = e "sin?(3t)



Exercise #2 (15 pts) Find the inverse Laplace transform of

s24+s—1

Fs)= > o7 2
(5) = o2 1



Exercise #3 (15 pts) Use the Laplace transform to solve the initial value problem

y'+y —6y=3e",y(0)=0,y(0)=0



Exercise #4 (15 pts) Use the Laplace transform to solve for f | the integral equation

FH) =t /0 F(t = 7)sin(r)dr



Exercise #5 (12 pts) Use the Laplace transform to solve the initial value problem

y'+2y +5y=0(t—-2),y0)=2,y(0)=0



Exercise #6 (15 pts) Are there values of the parameters a and b which make the functions
filr)=z+a, folz) =2 + bz

orthonormal on the interval [—1,1] , if yes, find them.



Exercise #7 (18 pts)
a) Find the Fourier series expansion of

b) Use the result from (a) to show that

7T2 o (_1)k+1
12 Z L2

k=1



