Stat 2470, Final Exam, Fall 2014 Name KE\T'

Instructions: Show all work. Use exact answers or appropriate rounding conventions. If you use your
calculator, you can show work by saying which calculator commands you used.

1. Asimple random sample of individuals who drive alone to work in a large metropolitan area was
obtained and each individual was categorized with respect to both size of car and commuting
distance. Does the accompanying data commuting distance and size of car are related in the
population sampled? State the appropriate hypothesis and use an « level of 0.05 X2 test. (12 points)
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Size of car . Subcompact 6 27| 19
Compact 8 36 17

Midsize 21 45| 33

Full-size 14 18 6
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2. Sorghum is an important cereal crop wthe quality and appearance couid be affected by the
presence of pigments in the seed shell. Genetic theory predict}s a particular cross of sorghum
varieties should produce seed colors in the ratio 9:3:4 in the generation studied. Does the data
below contradict|genetic theory? Perform a y? test at the level 0.05. (14 points)
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-
Observed Frequency 195 73 100 Aok
Vieh3eR 2 ;%* 2y —,'{:*3@?=

207 69 a2

K22 (los-e Y . (20288 4. (e ), (oA 1oz
T 207 Ten =

Wedf (622, €94, 2y > 444y 1q... >. o5
Ho! fotithe 334 nto :
ot oo it predietabiofud b iyt fh



3. Lety be life of a bearing, x, be oil viscosity and x, is the load. Suppose that a multiple regression
model relating life to viscosity and load is y = 125.0 + 7.75x; + 0.0950x; — 0.0090x,x, + €.
a. What is the mean lifetime when viscosity is 40 and load is 1100? (5 points)

Y = [2S.0+ 338 (40) + 0.0150 (1100) — 0.00%0 (40) (00) =
|43, SO

b.  When viscosity is 30, what is the change in mean life associated with an increase of 1in

load? Whetrl viscosity is 40, what is the change in mean life associated with an increase of 1

in load? (5 points)

Y= 1250 + 335(30) +. 0950 (%) ~ . 0090 (30) (%) \\__;-?
Y= 128.0+73500)+ 050 (K) ~. 010 (4 xa) <~
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4. The accompanying data was obtained ffom a stu y of a certain method for preparing pure
alcohol from ref'inery streams. The independent variable x is volume hourly space velocity, and
the dependent variable y is the amount of conversion of iso-butylene.
1 . 1 2 3 4 4 6
230 24.5 28.0 30.9 32.0 33.6 20.0
a. Find a quadratic model to estimate the regression functioh. (9 points)

Quradbrg = —| p3sy> +1.186 X+ BF33

b. What is the RZ value? (7 points)

0.93%9...
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c. Plotthe dat:a and the regression equation on the same graph. Does the equation appear to
be a good fit for the data? (9 points)

5. Wear resistance of certain nuclear reactor components is partly determined by properties of the
oxide layer. The following data appears in an article that proposed a new nondestructive testing
method to monitor thickness of the layer. The variable x is oxide Ia)/ér"t\hickness in micrometers,
and y is'the eddy-current response. s

0 7 17 114 133 142 190 218 237 285

203 (5198 | 195 | 459 1151 1 47 | 110 [l415 || 2B 68
a. Calculate the linear regression equation for the model. How appropriate is a simple linear
regression model for this data? (8 points)
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. . Oovrelaberi Lo
lfSWWVW"&-MMWw Hegt

\
b. Construct an appropriate hypothesis test on the value of 3; at the level 0.10. (7 points)
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¢.  What s the value of the correlation for this model? (5 points)

v= —, 987+

d. What propartion of the data can be explained by the linear relationship between the two
variables? (5 points)

97,557 ()

e. Find the prediction interval for y when x = 200. (8 points) C'r S%
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6. A manufacturer of nickel-hydrogen batteries randomly selects 100 nickel plates for test cells,
cycles them a specified number of times, and determines that 14 of the plates have blisters.
Does this provide compelling evidence for concluding that more than 10% of all plates blister
under such circumstances? State and test the appropriate hypothesis test. (14 points)
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It is thought that the front cover and nature of the first question on mail surveys influence the
response rate. An article tested the theory by experimenting with different cover designs. One
cover was plain, and one used the image of a skydiver. The researchers speculated that the
return rate would be lower for the plain cover. (14 points)

Cover Number Sent Number Returned
Plain 307 156
Skydiver 388

Does this data support the hypothesis of the researchers? Test the relevant hypotheses using
a = 0.1. State the hypotheses, P-value, and conclusion in context of the problem.
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8. The alternating current (AC) breakdown voltage for an insulating liquid indicates its dielectric

strength. An article gave the following sample observations for a particular circuit under certain

conditions specified in the article.

62 50 53 57 41 53 55 61 59 64
50 53 64 62 50 68 54 55 57 50
55 50 . 56 55 46 55 53 54 52 47

a. Calculate a 95% confidence interval for the breakdown voltage. (7 points)
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b. What sample size would be required for the 95% confidence interval to have a width of 4 kv

(so that u is estimated to within 2 kV)? (7 points)
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9. LetXdenote the proportion of allotted time that a randomly selected-student spends working on
a certain aptitude test, with a probability distribution function given by f(x; 1) = le=*, x > (.
Suppose that 6 students have the following times: {0.9,0.8,0.9,0.7,0.9,0.5}. Use this information
to estimate the value of@g&ing the Maximum Likelihood Estimator function. (20 points)
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10. Congsider the discrete joint probability distribution shown below.

y
() 0 1 2

0 .08 .04 .02

1 .06 10 .06
X 2 .05 12 .08

3 .04 .07 .10

4 .01 .05 12
a. Find P(X =4,Y = 2). (3 points)

2

b. Find px and py. (10 points)
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Wse your reqult in (b) to find E(X) and E(Y). (10 points)

EWX= 0(.!4)1' 1022 + 2C2%)+ 32D+ #(R)= 2.0F
ECY) = 0 (2)+ 1((3D+ 203D = (Y




- kx3y®, 0<x<20<y<2
11. Suppose that f(x,y) = {O Y else‘li:here

a. Find the value of k that makes this a valid joint probability dlstrlbutlon (8 points)
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b. Use the result in (a) to compute fyx(v|x) —fJE( 3)/) (12 points)

2
i J, 0y 255 e = e =5

- e S Y
/gl)'hﬂ (\{l%)— 2011374 = —g-iy
At

~ LY |
S»m'fkwd-tpmdaowlym% XY arerdepandant
12. The number of requests for assistance received by a towing service is a Poisson process with a
rate of four per hour.

a. Compute the probability that exactly ten requests are received during a particular two-hour
period. (6 points)

s ?
Pam,wj (2,10) =, A%26

b. If the operators of the towing service take a 30-min break for lunch, with is the probability
that they dan’t miss any calls for assistance? (6 points)

PWMP‘UO(Z'(D): A28



13. Consider the following probability table for a particular course’s grade distributions where A=4,
B=3, C=2, D=1, E/F=0.
X 4 3 2 1 0

p(x) 0.25 0.35 0.2 0.15 0.05

a. Find the expected value of the probability distribution. (7 points)

§(.25)+ 3(.38)+ &(2) + ((Is)t 0(os) = 2,6

b. What is the probability that a randomly selected student who took the course received a B
or higher? (5 points)

254 .35 = .6
O%

c. $uppose that 22 students take the course next semester. What is the probability that no
more than four students will receive a D or less? (5 points)

boromicaled] (22, .2,%) =.54283

. 2R8%

d. Giventhata particular student passed the class, what is the probability that they received
an A? (5 points)



14. A department store sells shirts in three sizes and in three patterns (small, medium and large;
plaid, print and stripes). The table below gives the number of shirts of each type sold on a
particular, typical day.

Size Plaid Print Stripes
Small 3 201 3 8
Medium 10 5 | 7 22
Large 4 2 , 8 ¢
a. 'What is the probability thg’the next shirt sold is a medium print shirt? (5 points) |3 by

S _
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b. What is the probability that the next shirt sold will be a striped shirt? (5 points)

%

By = - 40909 ..,

¢. Given that the next shirt is plaid, what is the probability that it is a medium size? (5 points)

Jo
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d. Given that the next shirt is large size, what is the probability that the shirt is print? (5 points)

Z . aest
T = 42857 ...

15. a. Determine the mean and standard deviation for the rainfall amount from seeded clouds
shown below. (6 points)
4.1 7.7 17.5 31.4 32.7 40.6 92.4 115.3 118.3 119.0

129.6 198.6 200.7 242.5 255.0 274.7 302.8 3341 4300 489.1
703.4 978.0 1656.0 1697.8 2745.6
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b. Construct a stemplot. Give a key for the graph. (7 points)
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c. Construct a boxplot for the same data. Label your primary axis, and the 5-number summary.
(9 points)
e = 4.
&\ -3 (06 '?
Nud = 200.7%
Moy = A4S0

T v o
R (o '
b |
L \ ' l |
' ! ‘
ME : drg  lose R 274se
6&'5\ NS




