. Solve the following differential equations:

(@ (5%) (y*+xy+1dx+(x*+xy+1)dy=0
(b) (5%) y"-3y +2y=e*+sinx

(©) (10%) y"+4y'+5y=0,y(0)=1y'(0)=-1

. Thedefinition of Laplace transformisgivenas F(s)= J': f(t)e dt.

(@ (5%) Find the Laplace transform of the function: f(t) = I ;e?” sin2r dr

S+ 2
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() (10%) Using Laplace transform to solve the following initial value problem:

y”+4y =5¢' with y(0) =0and y'(0) =0.

(b) (5%) Find the inverse Laplace transform of the function: F(s) =

. (10%) The Fourier seriesrepresentationisdefinedas f(x)=a,+)_(a,cos2x x+b sin&xx),
n=1
where T isthe period of expansion function.

O<x<rm

0,
Find the Fourier series representation of f (X): f(x)={L , f(x) = f(x+27) .
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. Consider the matrix A =

-6 10
(@ (10 %) Compute A™.

(b) (10 %) Diagonalizing A.
(¢) (10%) Find theinverseof A.

. (10%) Evauate j(4x2 +4y? +57° ) ds where Cisthearc of the circular helix
C

r(t)=costi +sintj + 3tk , from A:(, 0, 0) to B:(-1 0, 3r) .

. (a)(5%) Find the principle valuesof (1—i)"'; (b)(5%) Evaluate the integral j Oi zcos(z)dz .




