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1. (15 points) Let function y(x) satisfies the following ordinary differential equation.

3 2
51_{-4d—%+4———x=0
d®  dx’ | dx

(a) Find the general solution of the function y(x).
(b) If y(x) satisfies the following initial conditions

2
y=0, ilX=_5_ d_y___l at x=0,

Determine the value of y(x) at x=1.

2. (10 points) Let function f(x,f) satisfy the following partial differential equation

af(x,t) +_1_c9f(x,t) -0
ax c Jt

Let ¢=2. Table 1 shows the data points of f(x,?) atthe given x and ¢

Table 1
Find the value of f(x,?) at X t f(x,0)
5 9 222
(@) x=10 and =10 3 4 174
(b) x=4 and =3 6 153
4 12 453
16 9 57

3. (5 points) Consider the following two double integrals.
2 2 B D
L=[lay[ fayde and L= [ dcf fxy)dy

Let I, =1,. Find A, B, C, and D.

4. (20 points) Evaluate the following integrals, where i= V-1

@ [

0 cosx+i7sinx+4
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®) [ explikx)dk [~ f(E) exp(-ik&)dE
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5. (5 points) Evaluate the determinates of the following two matrices

a b 00 a b 00
@ c d 00 ) 0 0 a b
a
0 0 a b c d 00
0 0 ¢ d 0 0 ¢c d
6. (20 points)
-1 00 1 -1 0
Let A=|0 2 0], S=|0 O 1),and M =SAS", where S is the transpose of .
0O 0 2 1 1 0O

(a) Determine the Matrix M
(b) Find the eigen values A,, A,, A, of the matrix M.

@ Find the corresponding normalized eigen vectors e, e,, e;.

QO
3

(d) Let v=(2],and u= M*v. Determine the column vector wu.
3

7. (10 points) Expand the following vector forms such that the vector differential operator
V will operate on one vector at a time.
(a) Vx(AxB) (b)) Vx(Ax(BxC(C))
where the boldface font indicatg that the variable is a vector.

8. (15 points) Let us consider a function f(x,y)=9x> +24xy+16y*+6x+8y+9,
and three lines L,:3x+4y=14, L,:4x-3y=2, L,:x-y=0.
The three lines L,, L,,and L, intersectat x=y=2.

df
ds

(a) Find the absolute value of

along L, atpoint x=y=2.

(b) Find the absolute value of ‘;f along L, atpoint x=y=2.
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(c) Find the absolute value of ijf along L, atpoint x=y=2.
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