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1. (10 points) [(a) 2 points, (b) 6 points, (c) 2 points]
Let us consider a probability distribution function f(x), which satisfies
fl(x) = x fO0=sxs<1

= 2-x if 1l sxs?2
= 0 if x>2o0rx<0

(a) Find the average value (expected value) of this probability distribution.
(b) Find the variance of this probability distribution.
* (c) Find the standard deviation of this probability distribution.

2. (10 points) [(a) 5 points, (b) 5 points]

Find the inverse matrices of the following matrices. Verify your results.

(11000 0
1 1 0 0 0 01 10O
0 011 2 30 0 00
0 0 2 3 0 0 2 3 00
| 0 0 0 0 2 3
3. (10 points)
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4. (10 points) 2,%9% ~
Evaluate the following definite integral, ' 7 | '
| A
25 dx —fe
I= | , | p” |

0 7-=3cosx+9isinx

BB

——————

i




B K203 L5 @A SREE

FiAl REHERARBELSE Rom(—gE) HBE:EBAHKE £ > 7 2 7
AZEFEREMABELE Foa(EBL) - ,
AHERY AT LR xHEMEEELE (F) R#AEL]

BRI R SR TR

CEE RN ORFVIHBRER > ANSEXTE

5. (20 points) [(a) 10 points, (b) 10 points]

Evaluate the following definite integrals, where p and o are positive real numbers
yoo  x* ( ;,L'}z.

a) I,= -expl— X

@ 1= =—expl-o

®) 1= S expl- Eot e

6. (20 points) [(a) 5 points, (b) 5 points, (¢) 10 points]
Let us consider a spherical coordinate system (r,0,¢) where r is the radial distance

from the origin; 6 is the polar angle between the positioh vector r=rr andthe z-axis;

¢ is the azimuthal angle of the position vector r with respect to the x-z plane. The
unit vectors F,é,q@ are parallel to the Vr, V@,and V¢ directions, respectively.
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(a) Determine V-A =? L r
(b) Determine VxA=? T .6, 9)
(c) Determine A-VA =7 ! A
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7. (20 points) [(a) 10 points, (b) 10 points]

A
X
1 0 -2
Givenmatrix M=| 0 1 0 R
' _ 1 ' 3 /:;‘"'
and column vector v=| 2 g‘“‘f )
3

(a) Find the eigen values and eigen vectors of the matrix M

(b)Let u=M"'v. Determine the column vector u.
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