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1. Please solve the following problems: (25%)
f=2x+y"+7
u = xzi + yzk
Find (1) div(fu) (5%)
(2 Vif (5%)
@) cul(gradf) (5%)
(4)  div(curl u) (5%)
(5) grad(u-u) (5%)

2. Please solve the following ODEs: (20%)
dx x

()Find ==+ =2cos()for x(t) (10%)

(2) Find %=9y’x' with y(2)=6for y(x)(10%)

0 -r<t<0
3. Let = .(20%
s® {sian O<t<m Eoee)
(1) Find the Fourier series of f(x) (15%)

(2) Find Fourier Integral. (5%)
1 01
4. Forthe givenmatrix 4=|1 1 0].Find the eigenvalues and eigenvectors of 4. (15%)
001

5. Please solve the following PDEs: (20%)
du du sip 1O
1) —=72—+10u if —(r=0)=6e.(109
O] r g T 6x( ) (10%)

(2) x’%-i-y’-i—t:ﬂ if  u(0,)=5¢" . (10%)
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1. Consider a group of five potential blood donors—a, b, ¢, d, and e—of whom only & and b have type O* blood. Five
blood samples, one from each individual, will be typed in random order until an O* individual is identified. Let Y
denote the number of typings necessary to identify an O* individual. (5 points each)

(1) What is the probability mass function (pmf) of Y?

(2) What is the cumulative distribution function (CDF) of Y7

(3) What is the expected value of Y? Why does the average number make sense in this case?
(4) What is the variance of Y?

2. Let X denote the vibratory stress (psi) on a wind turbine blade at a particular wind speed in a wind tunnel. The
following distribution is proposed as the probability density function (pdf) of X. (5 points each)
X e=ee) x5

flx,0) = [92

0 otherwise

(1) Verify that f(x, 8) is a legitimate pdf?

(2) Suppose 8=100. What is the probability that X is at most 2007 Less than 2007 At least 2007
(3) What is the probability that X is between 100 and 200 (again assuming 8=100)7?

{4) Give an expression for P(X < x)

3. A manufacturer of electric device for construction measurements has a warehouse filled with newly manufactured
components. Let u and o? denote the mean and variance, respectively, of the population of the lifetimes (in years)
of all components in the warehouse. From previous studies, a value of 5.25 is available for 62. (5 points each)

(1) What sample size should be used if it was desired to estimate to be within 1 year with 99% confidence?
(Assume that the lifetimes are normally distributed for this part)

(2) Suppose that a quality control engineer selected 144 components at random from the warehouse and
measured the lifetime of each (in years) and calculated the sample mean to be 12.13. Compute the 95%
confidence interval for p.

(3) Explain what you mean by saying that you have 85% confidence in this interval.

(4) Perform a test of hypotheses Ho : p=12 versus Ha : p=12 using «=0.05. State your conclusion.

Values Provided for Your Calculations

F 2 1.64 1.86 2.58  |toozs 48 to.02s.49 to.02s 50 |Fo0s.420 Foosa21 Fooss22 Foosszo Foosszr  Foosaze
&d(z) 095 0975 0995 |2.011 2.009 2.008 |2.87 223 222 310 3.07 235




Wk 103 BITLRRIIAER 111 BEEE L HEEEE5E

P BRIEEZ

EHFE - TR SEELEH ¢ 0219+ 6K ¢ 3
FaeH H2H

4. Two job designs, i.e., A and B, are being considered for the production of new computer desks. Manufactures would
like to understand whether or not there is a difference in assemble times of these two designs. Two samples are
randomly and independently selected for 25 workers to assemble desks using design A, and for the same 25
workers to assemble desks using design B, The assembly times are recorded in minutes, and resulted in the
accompanying data. (5 points each)

Design Sample Size Average Variance
Type A 25 6.288 0.8481
Type B 25 6.016 1.3020

(1) State and test the relevant hypotheses using «=0.05.

(2) Do the assembly times of the two designs differ based on your answer in (1)? Why?
(3) Make a 95% confidence interval for the difference in the assembly times.

(4) Does there exist a difference in assembly times based on your answer in (3)? Why?
Note:

S§= m-1 S+ n-1 IS

m+n-2 m+n-2

5. The data on calcium content of wheat is observed. Four different storage times are considered with 6 observations
taken for each storage period. The following table lists the test results. |s there sufficient evidence to conclude

that the mean calcium content is the same for the four different storage times? Use «=0.05.

Storage Period (month) Mean Standard Deviation Frequency
0 57.5 1.3 6
1 58.0 1.3 6
2 596 0.9 6
4 60.3 15 6
(1) Complete the ANOVA table by filling the blanks below. (2 points each)
Source S5 DF MS F
Treatment 30 (b) (e) (g)
Error (a) (c) (f
Total 70 (d)

(2) Using the ANOVA table to make your conclusion. Make sure to include in your answer the null and
alternative hypotheses. Using a = 0.05 (2 points)
(3) What are the assumptions made for the above ANOVA table? (4 points)




