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1. Please solve the following differential equations: (20%)
a. y”-y’-0.75y = 21 sinh 2x
b. x%y™-3x%y”+6xy’-6y = x* In x

2. Please solve the following inverse Laplace transform: (20%)

2 27 4e*23+5e*”S

a. —_—
s2 g2 s s241

2
(0]
b. In(1+ 3_2)

3. True-False Questions (21%)
Note: You must provide an explanation for each answer.
(a) The follow set of vectors is linearly independent: [1,0,1,1,0],, [0,1,0,2,0]",
[2,0,0,3,4]"

(b) If the system has three unknowns and R (the echelon form of the augmented
matrix for the system) has three nonzero rows. Then the system can have an
infinite number of solutions.

(c) Suppose that A is 2x3 matrix such that [1,2,3]" belongs to the nullspace of A
and A[1,1,1]'=[2,3]". Then A[2,3,4]" = [2,3]"

(d) Suppose that A is an mxn matrix such that AX = B has a solution for all
BeR™. Then the solution to A'X = C, when it exists, is unique.

(e) Let A be a 3x3 matrix. Then det(5A) = 5det(A).
(f) The sum of two eigenvectors is an eigenvector.
(9) Suppose that A is a 3x3 matrix with eigenvalues 2,3, and 4, then det(A)=9.
4. (@) Prove that F =(y2cos(x)+z)i +(2ysin(x)—4)]+@xz2+2)k is a

conservative force field. (b) Find the scalar potential for F . (c) Find the work
down in moving an object in this fields from (0,1,-1) to (n/2,-1,2). (19%)

5. Find the Fourier transform of the function (10%)

£00 :{N, if 0(x(a

0, otherwise

6. Find the Fourier transform of the function (10%)

e, if x(0
f(x) =
) {ex, if x)0
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(10%) o+ ¥* —2yp' + y = & VR -

':}J':}Et'::ﬂ' .

(17%) 1) LT s y' 2y = £(2), w(@) =5 Hfl f9={ g = 7

(10%) — [EHI L= | PolE B Agh =5
T(xv.z) =xyz(l—x(2-¥)(3 - z] 0=na=lday=205z53 - ifﬁfir (0.5,1,1) & > &
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(10%) Gifutl: (a) A5z (b) ooy (O T 2 A
;ﬁ o

(18%) Ffir (a)_fé_l:'g_ —dpdz > (D) I sydu+xidy > HIC Hly=u®—-1mxs2-

(20%) J#f & = e~
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