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1. Solve for y as a function nfxﬁﬂmﬂwdlﬂ*emhaiaqnahon
(2cosh ¥ +3x)dx + (xsinh v}y =0 . {6%)

2. Find the complete solution for y, where y satisfics the differential equation
Y -4y +4p = 2™ and the initial conditions y(0) =3, P(O)=4. (6%)

3. Use the Lapiace transform to solve ¥, and- ¥, from the nonhomopeneos hnear
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differential equation system I:'F]:I=[ ]:‘ﬁ]q}[ ﬁ}"‘,withmeirmmﬂ‘ i
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conditions given by y,(0)=,(0)=0.  (8%)

4. Solve the partial differential equation

o au
& a2’

where (Xt} satisfies the following fequirements
ux=00=100% - sin{ 100xt) forall 0= t<1,
ux=0)=ulx=1 0 foraltxz 0. {12%)

5. (a) Express cos(i}inmapowsuiesfmmmgiunnfmawmplmp]m.

(6%)
(b} Compute the following complex integrals

jm(z—_;m and jms( )z

where C1 and C2 are comderciockwise contours (circles) with center z=0 and radii
of 0.5 and 2 respectively.  (12%)
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6. Let f(1)=r—[t], where [f] denotes the largest of the integers which are smaller
them t.
{a) Find the Laplace transform of f{(s). {7%)

(b} Since f(1) is periodic, it may he expaned in Fourier series, i.e., inrthe form
a_;“'i{“n ws[nﬂ)+b_m‘ﬁ(nﬂ)}.ﬂalmﬂatemﬂwﬁmdﬂwn @, a,, & sl
b, . (8%)

d’y . dy . . s :
(c) Solve 7 +2d+2y=f(r) with the initial conditions p(0) =1, y'(0i=1

(5%)

7. (a)Evaluate the line integral ‘[:jﬂinxy (vdc+xdy).  (10%)
(b)Evaluate the double imegral [[/(x, y)udy
R

where f(x,y)=cos(z*+3%)}, R:x*+1*<xf2, x=0. (10%)

8. Consider a 1 X n real-valued matrix A, Which of the following statements are equiv-
alent to “A is nonsingular®? {10%) (Proofs are not needed. Simply choose the
equivalent; statements. No partial credit for this problem.)

(a) A is invertible.
(b) Ax = O has a solution 0,

(c) The system of n linear equations in » unknowns Ax — €1 has a unique solution,
where 2 = (1,0,” . ,ﬁ]T.

{d) A*+ 3A + I is nonsingular,

(e} A* + 44 is nonsingular.

(I} The column vectors of A4 are linearly independent.

(g} The row vectors of A spans R".

(h} A is similar to some matxix C.

{i} A is a transition matrix with respect to some ordered basis to the standard basis.
(J) 4 is a matrix representing some linear transformation.




