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1. (10%) A semi-infinite plate coincides with the region definedby 0 < x <m,y 2 0.
The left end is at temperature, u(0, ) = e 7, and the right end is held at
temperature zero. The bottom of the plate is insulated. Please solve the boundary-
value problem for the stead-state temperature u(x, ).

2 foo sinh[s{a)]

u(x,y) = g e cos(ay) da.

) (@) = ax, B) s(@) = a(r — ), C)s(a) = a(r—x), D) t(a) =1+ a?,
B tle)=1+ax

2. (10%) Use the result f:’; exp(—x2)dx = Vi to find the Fourier integral

transform F(a) = f:r: exp[—x2/(4p?)]exp(iax)dx = s(p)Vmexp[—t(p)a’]

(A) s(p) = —2p, B) s(p) = p?, (C) s(p) = 2p, (D) t(p) = 4p*, (B) t(p) = p*

3. (5%) The vertical displacement u(x,t) ofan infinitely long string is determined

s a%u _ 92 .
from the initial-value problem a® -5_5:12{ = 5——;. The string is released from rest from

the initial displacement f(x) = exp(—x?).

u(x, t) = exp[—x2 + s(t)] cosh[r(t)x]
(A) s(t) = —a2t?, (B) s(t) = —2at, (C) r(t) = —2at, ®)r(t) = at,
E)r(t) = 2at

4. (10%) Consider a dynamic system with a time-varying state x(t) which satisfies
the following differential equation:
(t2=3)x" +4tx'+2x =0, t=0.
Under the conditions x(0) € (1,3) and x'(0) € (—1,1), find all possible
values of x(3) from below.
A -4 ®-2 ©0 12 ®1
Hint: Use power series to solve x(t) and simplify your solution.
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5. (10%) Solve the following initial value problem: y(0) = 1,y'(0) = 3, and
7 0 x<0
y’-y==g(x)={x3 %50
Choose from below the value of (y(—1),y(1)).
(A) (Se—4e™ —7,5e~1 — 4e +7)
B) (Se—4et-72e"1-¢)
(C) 2e—e1,5¢™t —4e+7)
(D) e—e"t2e™t—¢)
(E) None of the above.

6. (5%) A function y(x) satisfies (y)? = 9x*y, y(0) = 0. Find all possible
values of y'(—2) from below.
(A) -16 (B) 0 (C) 24 (D) —32 (E) —48

7.  (10%) Use Gaussian elimination procedures to find the nullity of the matrix below:
1 0 -2 -1 0 -1
2 -1 -6 -2 0 -4
0o 1 2 1 1 1
-1 2 6 3 1 2

A) 0,(B)1,(C)2,(D)3,(E)4, (F)5

8. (15%) Suppose that T : R* — R? is the reflection of R? about the x-y plane. Which
of the following statements are true {multiple choice):

0
(A) The null space of T'is HOH,
1

(B) T is one-to-one,
(C) Tis onto,

-1 0 01
(D) The standard matrix of T'is { 0 -1 0}
0 0 1
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9.  (10%) Given the matrix below

010
0 0 1
1 00
which of the following statements is (are) true?

(A) The columns form an orthonormal basis for the plane R3.
(B) The rows are orthonormal.

010
(C) The inverse of this matrixis |1 0 0
0 0 1
(D) The inverse of this matrix is its transpose.
(E) None of the above.
10. (10%) For the matrix below
010
0 0 1
1 00

which of the following statements is (are) true?
(A) 1 is its eigenvalue.

(B) -1 is its eigenvalue.

(C) It has only real eigenvalue(s).

(D) It has complex eigenvalue(s).

(E) None of the above.

11.  (5%) The eigenvectors of matrix 4 are put into the columns of the eigenvector
matrix S. If the eigenvectors of 4 are linearly independent, then which of the
following statements is (are) true?

(A) S is invertible.

(B) S is diagonalizable.
(C) 4 is invertible.

(D) A is diagonalizable.
(E) None of the above.
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