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(10%) The Ambell Company uses batteries from two different manufacturers. Historically, 60% of
the batteries are from manufacturer 1, and 90% of these batteries last for over 40 hours. Only 75%
of the batteries from manufacturer 2 last for over 40 hours. If a battery in a critical tool fails at 32

hours, what is the probability it is from manufacturer 27

{10%) Fird the expectation of the function
g(x) = xKlnx)°
with respect to the probability faw whose distribution function is

F(x)= {

l—elx forx>e
0 for x<e
(10%) A local heaith center noted that in a sample of 400 patients 80 were referred to them by the

local hospital:
a. Provide a 95% confidence inferval for all the patients who are referred to the health center by the

hospital. (5%)
b. What sample size would be required to estimate the error of 0.08 or less at 95% con fidence?

(3%).

(10%) The results of a recent poll on the preference of voters regarding presidential candidates are

shown below: .
A 400 192
B - 450 223

At 95% confidence, test 1o determine whether or not there is a significant difference between the
preferences for the two candidates.

(10%) An automobile dealer wanis to see if there is a relationship between monthly sales and the
interest rate, A random sample of 4 months was taken. The results of the sample are presented below.

The estimated least square regression equationis ¥ = 75.06 - 6.2536 X

¥ X
Monthly Sales Interest Rate (%)

22 9,2

20 7.6

10 104

45 5.3

a. Obtain a measure of how well the estimated regression line fits the data, {5%)
b. You want to test to see if there is a significant relationship between the interest rate and monthly

sales at the 1% level of significance. State the null and alternative hypotheses. (3%)
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=18 A



| 2 FT A 5ﬁ'§.‘ﬁ-‘]€§_:ﬁ?‘ﬂ ) 1,&

SRy T # 2 B

6. (15%) To enter a one-question contest, you have a choice of forming a 2-person team or a 4-person

team. The enrolfment fee is 500 dollars per person and the winning price is 4000 dollars. The game
rule is that the team wins if at least one person in the team gets the right answer. It is assumed that
everybody in the team is equally intelligent and can get the right answer with probability p
independently of each other.

a. Suppose you form a 2-person team to enter the contest. For what value of p can you have non-

- negative expected retum? (5%)

b. For what value of p is a 4-person team no different from a 2-person team in terms of the expected

return? {7%)
¢. Would a 4-person team always be a better choice than a 2-person team? Please explain. (3%)

(10%) The following estimated regression equation involving three independent variables has been
developed:

;r=!:u +bx, +byx, +byx,
=191+85x +18.0x,-45x,

where the estimates of the standard deviations of b, b, and b, are 5, = 24,5, =9.5,ands, =09
respectively. There were 15 observations in the study. Wﬁuld you recommend dropping any of the

independent variables from the model? (Using o=.03}

(15%) A system consists of four components A,, A, Ay and A,, as shown in the following diagram.
The system will function if at east one of A, and A; functions and at least one of A, and A,

Functions. Suppum each component would fail with probability (1 - p) independently of each other.

b b e R R S RS < e e o e e i e i e i e e T T AT Y

o LS S T N S TR [ [ R R e o i e e e s i s | W] Ty

a. What is the probability that the system would function? (5%)

b. Suppose now that each component A4, has a resistance R,. R, = (1/7) Q if 4, is functioning; o if A,is
not functioning, If two components 4, and A, are in series, the equivalent resistance for 4, and A,
would be (R, + R). If 4, and A, are in parallel, on the other hand, the equivalent resistance for 4,
and 4, would be (R.R) (R, + R;). What is the probability the system has the resistance less than
0.75) given that the system is functioning? {10%)

(10%) You are about to stack 150 coins on a smooth surface. There will be a shaking test when you
stack 50, 100 arid 150 coins respectively. Assume the coins would collapse only in these three
shaking tests (not in your stacking process). It takes you 10 minutes to stack 50 coins that would
collapse with probability p, in the first shaking test, [t takes you 20 minutes more, if passing the first
test, to stack another 50 coins and the total 100 coins would collapse with probability p, in the
second shaking test. Finally, it takes you 30 minutes more, if passing the second test, to stack

.... — - e

anather 50 coins and the total 150 coins would cc:rllaps:e with probability p, in the final test. If the
coins collapse in one of the shaking tests, you repeat the stacking process from the beginning.
Assuming these shaking tests take no time, what would be the expected length of time until you can
successfully stack 150 coins?
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{ Distribution

Aren or
probability

Entries In the wble give r values for an wrea or probability in the vpper 126l of the ¢ disidbution.
For example, with 10 degress of freedom and 2 05 ues In the upper til. 1,812

Aren In Upper Tall

Degrees -
of Freedam L 0% 0% 0l A0S
I 1078 6,314 [l LN ] #1647
2 1485 19m L4303 6965 9924
3 1.63% L35 gz 4.541 5841
4 1.333 L3z 1778 L7 4604
5 AT 1015 1571 S 3368 4032
& LA40 L) - 47 3143 3.7
7 1413 1.895 10458 1998 3499
B 1.397 1. 340 LIng 2408 1355
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4] 1.372 [.312 A3y > T6L Li49
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23 1.319 1.714 4.069 2,490 2807
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27 M4 1.703 2043 2473 277
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3o L3I [.697 1.047 1457 1.750
40 303 1K 2011 2473 2.704
&0 1.296 LE71 2,000 1,350 2.660
Fz0 1.289 1.658 1.240 A58 TET
(.3

1.283 1.643 L2960 1,216 2.576
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7 100 159 1.24 a7 2.96 2.88 253 2.78 2.7% 272
050 5.5 474 415 q.12 197 . AEY 179 1.73 1,68
025 B.07 &6.54 589 5.52 5.29 5.2 4.99 490 482
010 1225 9,55 B.43 7.85 746 7.19 5.99 694 &72
005 16.24 12.40 10,88 10.05 9.52 9.16 8.539 B.68 .3l
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