MAT2377 EXAM SHEET

Typicap Union Problem
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Defective Item Problem, using Combinations and Permutations
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Proportion Problem, estimating with Z score
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Expontential Distribution
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Poisson Process Distribution
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[image: ]Bayes Rule
Normal Distribution with Two Sample Sets
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Standard Error Problem
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Two Sample Test with Variance Addition

[image: ]Linear Regression
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Q5. In a NiCd battery, a fully charged cell is composed of Nickelic Hydroxyde. Nickel is an element that has a
‘multiple oxidation states. Let X be the nickel charge, which has the following probability mass fnction:

Determine the value of k and the variance of the nickel charge.

(@) 0342000 (b) 01515235 (6 03409075
(@) 14506045 (¢)  None of the preceding
Solution to Q5:

k=034 (the sum of probabilitics must be onc). We have

n=Yafx) =

Var(X) = E(X?) - p? = 3.01 - 145" = 0.9075.
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Q19. The thickness of a plastic film (in mils) on a substrate material is thought to be influenced by the temperature
at which the coating is applied. A completely randomized experiment is carried out. Eleven substrates are
conted at 125°F, resulting in a sample mean coating thickness of Z; = 103.5 and a sample standard deviation
of 1 = 10.2. Another 11 substrates are coated at 150°F, for which 2, = 9.7 and s, = 11.7 are observed. We
want to test equality of means against the two-sided alternative. The value of the appropriate test statistics
and the decision are (= 0.05):

(@) 0S8 Reject Hy. (b)  0.81; Do not reject Ho. ()  LSL: Reject Ho.

(d) 181 Do ot reject Ho.  (¢)  None of the preceding
Hint: You may consider that population variances are unknown but equal.

Solution to Q19:

“This i twosample test, 52 = OZ IO LT 1o 465 0 10,07, The value of the test satisics

St m
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() Consider the following quadratic forms:

ey = 3 waui— (3 2) (3 w)/n = 36710 (550) (527)/11 = 10360

and
e =y 27 = (D ) /m = 38500 - (550)%/11 = 11000.

The slope of the least squares line s

The intercept of the least squares line is

7

550
11

= (0.94182) ( ) = 0.81809.

Therefore, the least squares line is § = 0.81809 + 0.94182.

(b) The estimated mean measured concentration for a true concen-
tration of 20 ppm is § = 0.81809 + 0.94182 (20) = 19.6545. Since
the estimate of the mean measured concentration is near 20 ppm,
then it appears that the machine is in calibration for concentra-
tions near 20 ppm.

Marking Scheme: 4 point for part a and 2 points for part b.
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1. Asmoke-detector
then the item A detects it with probability 0.95, the item B dete
with probability 0.98 whereas both of them detect it with probability
0.94. Smoke is detected if at least of the components detects smoke.
What is the probability that the smoke will not be detected?

A)0.01 B) 0.99 €)0.04 D) 0.96 £) 098

Solution: The aswer is A. We have P(4) = 0.95, P(B) = 098, P(AN
B)=094. Then

P(smoke will not be detected) = 1 — P(smoke will be detected)

1-P(AUB)

— (P(A) + P(B) = P(AN B))

.01.
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2. A container of 20 light bulbs contains five bad bulbs. We draw 2 bulbs
without replacement. Find probability that none of the bulbs are de-
fective.

A)0.447 B) 0.553 C) 0.442 D)0.998 E) 0663

Solution: The answer is B.
Let X be the number of defective bulbs.

px=0)= 6 o555
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7. By law, all new cars must be equipped with both drive
passenger-side safety air bags. There is concern, however, over whether
air bags pose a danger for children sitting on the passenger side. In

udy of 55 people killed by the explosive force of air bags, 35 were

children seated on the front-passenger side. Let p represent the true
proportion of fatal automobile accidents involving children seated on

the front-passenger side. Construct a %99 confidence interval for p.

A)[0.509,0.763]  B)[0.983,1.033]  C) [0.991,1.034] D) [0.469,0.803]
E) [0.981,1.019)
Solution: The answer is D.

Solution: The sample portion is p = £ = 0.636. Therefore, the 99%

confidence for p is

ﬁtm‘)”u";”):o.eaﬁtzms‘)%ﬂ

= 0,636 % 0.167 = [0.469.,0.803].
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10. The length of a particular telemarketing phone call has an exponential
distribution with a mean of 1.5 minutes. Find the probability that a
randomly selected call will last no more than 3 minutes.

Answer is A. Let X denote the length of a particular telemarketing
phone call with A= 1/1.5. Then

P(X <3)=1=-¢"""=0.56.
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2. An engineering firm has a Facebook page. The visits to the page occur
according to a Poisson process with rate of 4 visits per day. What
the probability that we need to wait more than one day to observe 4
visits?

A)0.0915  B)0433  C)0.6288  D)0.0183  E)0.2381
The answer is B

Let N(1) be the mumber of visits in a day. N(1) has a Poisson distri-
bution with a mean of At = 4(1) = 4. We want

40 41 42 4
PIN() €8] =75 e 4 7 g + 07l = 04335,




image6.png
Q2. A class consists of 490 female and 510 male students. The students are divided according to their marks

Passod | Did ot pass

Fomale | 130 &0
Niale 10 00
If one person is selected randomly, the probability that it passed the exam given that it is male is:
(@) 0067 () 0804 (e 0410
@ 0196 (¢)  None of the preceding

Solution to Q2:
A~ pass’, A° - did not pass, F - female, F* - "not female’=male. To compute:

PANF) _ 410/1000
TR 51071000

PlAF) = = 08039216 .

Answer b). Rounding is obvious here. No other answer accepted.

Q3. A medical research team wished to evaluate a proposed screening test for Alzheimer's disease. The test was
given to a random sample of 450 patients with Alzheimer’s disease, in 436 cases the test result was positive.
Also, the test was given to a random sample of 500 patients withont the discase, only in 5 cases the result was
positive. It is known that in the Canada 7.7% of the population aged 65 and over have Alzheimer's discase.
Find the probability that a person has the disease given that the test was positive.

(@) 097 (k) 088 (e 099
@ o012 (¢)  None of the preceding
Solution to Q3:

P(AIDY)

A~ test positive, D - a person has disease. Given: P(4|D) P(D) = 0.077. To find:

P(DIA) (Bayes’formula):

P(AID)P(D)

FADIFD) T DI = 570147

P(D]A) =
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Q9. A random sample of size ny = 16 is selected from a normal population with a mean of 75 and variance of 258.
A second random sample of size n; = 9 is taken independently from another normal population with mean 80
and variance of 162. Let X; and X5 be the two sample means. Find the probability that X, + X, exceeds 158.

@) 0691462 (b) 0308538 ©
@ 0.423501 () None of the preceding.

0738548

Solution to Q9:

Xy + X ~ N(75 +80,288/16 + 162/9) = N(155,36).

p(?.+?,>1sn)_p(x‘+x’
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Q12. A textile fiber manufacturer s investigating a new drapery yam, which the company claims has a mean thread
clongation of j: = 12 kilograms with standard deviation of o = 0.5 kilograms. What should be the sample size,
so that with probability 0.95 we will estimate the mean thread clongation with error at most 0.15 kg?

@ 3 ) 42 © =

@ 3 (¢)  None of the preceding.

Solution to Q12:

N (e

Thus n = 43. ([] stands for floor function, that s rounding down.)




