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L. (10 points) [(a) 2 points, (b) 4 points, (c) 4 points]

Let us consider a probability distribution function, which is confined in the region between O and 1 with a
uniform distribution profile. i.e.,

fG) = 1 fo<x<] | ,;7.”“

= 0 if x>lorx<0 '

(a) Find the average value (expected value) of this probability dlstrlbutlon

(b) Find the variance of this p1obab1hty distribution.

»
(¢) Find the standard deviation of this probability distribution. }ﬂJ

2. (10 points)

Let functions v (1) and v, (r) satisfy the following ordinary differential equations:

dv (1)

= v (t
dt v.(0)
dv (&) _
= oly, — v, ()]
dr

where @ and v, are positive constant. Please find the solution of the functions v.(£) and v (1) with

mitial conditions: v (r=0)=2y, and v, (t=0)=0.
3. (15 points) [(a) 5 points, (b) 5 points, (c) 5 points]

Find the mverse matrices of the following matrices. Please verify your results.

130 0 (1 30 0|
@ A=| 2 4 00 ) B=| 0 0 13
O 0 1 3 0 0 2 4
00 2 4 2 4 0 0 |
sin 8 cos 3 0
(by C=| cosacosfB —cosasinfl sina

—sinacos B sinasinff  cosa

4. (30 points)
[(a) 5 points, (b) 5 points, (c) 5 points, (d) 5 points, (¢) 5 points, (f) 5 points]

Evaluate the following definite integrals, where (1, and o are positive real numbers, and z,=5+5i and

i=+—1

, el (x — 1) QI = teo 242, o dy
() I, = J-_oo gexp[— Py Jdx d 1, J_w 2 %

+oo (x—lu)z, feo oo =)
b) I, = —exp[——=—]dx (e) I.= dk| cos(&)e d&
( ) 2 J’»—ocv O— p[ 20-2 ] . S J—oo J.——oc

tee 2+ 20 i [

= dZ [ ot Ta o T - —
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5. (10 points) 23

Let function f(x,t) satisfy the following partial differential equation

Jx c ot a

(a) Find the general solution of £ (x,)

(b) Let ¢ =2m/sec. Table 1 shows the data points of f(x,z) atgiven x and :.
Find the value of f(x,r) at x=10m and #=6sec
Table 1

N A
Z ):?x/ﬁ\
x(m) | r(sec) | f(x,1) A
"
5 4 33 .
- BN (r, 0,
10 |3 36 Y, A"’)
15 |2 39 AN’
' A\
. 1 / ’_
20 |1 42 A y
25 0 45 | i =

x>

6. (IS points) [(a) 5 points, (b) 5 points, (c) 5 points]

Let us consider a spherical coordinate system (r, 0, ¢), where r is the radial distance from the origin; 0 is
the polar angle between the position vector r = 7r and the z-axis; ¢ is the azimuthal angle of the position
vector r with respect to the x-z plane. The unit vectors 7, éqA) are parallel to the Vr, VO, and V¢
directions, respectively.

- ~8ino
Let A=gA, =42

rt
(a) Determine V-A =2
(b) Determine V x A =7

(c)Let o7 /9¢p=cF+c,0+cp. Find [y, ¢y, 05]="7

7. (10 points)

1 0 -3 1
Let M={ 0 2 0 |, v=| 2 |,and u=M?v.
-3 0 1 1

Determine the column vector u.
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