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L. (10 %) Write the general solutions t0 '
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as the sum of a particular solution to Ax=b and the general solution to Ax=0.

2. (10%) Find the general solution of the following differential equation
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m=n/2, else m=(n-1)/2 show that:

V' +xy —y=e” . Hint ¢ =

. when n 18 even,
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4.  (10%) (a) Compute the eigenvectors and eigenvalues of A.

(b) Is it possible to write A in the form PDP™', where D is diagonal and P 1s

invertible? If yes, what are D and P?

5. (10%) Consider the Gamma function [a) = f e % dr, T{a+1)=al(a)

and the fact I'(1/2)= J7 . Find the Laplace transforms (a) L{f” } and

(b) LY.
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6. (10 %) A mass attached to a spring is released from rest 1 below the

equilibrium position ((0) =1, '(0) = 0) for the mass-spring system and begins

to vibrate. After 7/2 seconds, the mass 18 struck by a hammer exerting an

impulse on the mass. The system is governed by the initial value problem

y'+9y = —-35(1‘ - ;T ), y(O) = ] y’(O): 0

where y(t) denotes the displacement from equilibrium at time 1. Solve y(r)

and observe what happens to the mass after 1t 1s struck.

7. (10 %) Solve the initial value problem %J-;— =1+ y+1iy+17, () = 0.

8. (10 %) Find the general solution to the following differential equation
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2"+ xy +| x° -—-Z)y:xm, x>0
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9. (10 %) (a) Solve the initial value problem
V" + @’y =sinp, y(0) = 0,'(0)=0, w # y

(b) If @ —> 7, what will be the solution?

10. (10 %) Given Jp_l(x)+ Jm(x): -—2—1)—.]?()(:) and Jv_l(x)-—-Jm(x)= 2J'(x), show
X

that

e () ()= 72 ()= /2, )




