Dawson College: Probability and Statistics: 201-BZS-05 April 4, 2013
Last Name: _SOL-UTISWS

First Name:

Student ID:

Test 2

The time allowed for this test is 1 hour and 45 minutes. Please answer all questions in the space
provided. A formula sheet is available upon request but if you decide not to use it you will be
awarded 2 bonus marks. Remember to write clearly and use correct notation. If you use it, remem-
ber to always draw the standard normal curve and shade the area that you’re finding

Question 1. (4 marks) Is the function
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Question 2. (5 marks) An audio amplifier contains six transistors. It has been ascertained that
two of the transistors are faulty but it is not known which two. Amy removes three transistors at

random, and inspects them. What is the probability that amy has removed the two faulty transistors?
(State what the random variable is, which distribution you are using and why.)

H\/FEW«&W(:W[C/ DGTRIBUTIoN - SAQL NG wWiTHOUY ’\ZEPLA(.eVla\M’)
WoT  (NDepanRenil

i

LT K= of FagurY qmAwSISPRS T oF =3

(2 (1)

-

(%)

A0

BEANIGA

= 0.0,

_ TS EAULT
THE ProARILITY  THAT AAY HAS  REMo) g 71 Y
TANS 15TAS S 2%



Question 3. (5 marks) A light bulb company wants to make a guarantee to it’s customers that if
they buy a pack of 8 lightbulbs and more than a n stop working within the first year, they will
replace the pack. The company knows that 10% of the lightbulbs they are producing stop working
within the first year. If they only want to replace approximately 4% of the packs of lightbulbs,
what should the number n be? (State what the random variable is, which distribution you are using
and why.)
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Question 4. (6 marks) Based upon past experience, 60% of all customers at the Dawson book
store pay for their purchases with a debit card. If a random sample of 200 customers is selected,
what is the probability that at least 110 of the customers used their debit card. (You may use an
approximation if possible. If you do use an approximation make sure to justify its use.)

THS A 2 (NOML KL D ( ST \BUTIeW (,,\;%ommrzmewg> N
-
PST o A AR LK imkTE ol A ML DT BT

SN N Q= aop (0. @8 = 1225
A Q-pd = 2ou( 04Dy < g025

ConTovd  (oaocUllo) & Z (095

A (A VALUE = 120

5=m= m-g ﬁ{@’

: RLAS AT P ¥

(.azg?

A

(=22 L5

=v(o¢& s cs2)+0.€

// /////c. - 0.425F + 03

-1.92 - D*‘i’3§7'

A-Q@PCOxX 4 m"gz,/ ?357—}/0



Question 5. (a) (2 marks) The central limit theorem say three main facts about sample distributions
of sample means. State any two of these facts.
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(b) (2 marks) Give an example of an unbiased statistic and state why it is an unbiased statistic.

Mo & AN UNBIUASED BIATISTIC  S1MeE Mx = Ay

Question 6. (2 marks) For a hypothesis test, explain what the probabilities o and 3 are.
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Question 7. (a) (5 marks) The distribution of blood cholesterol level in the population of Canadian
men aged 18 to 34 is close to normal, with a standard deviation of 0.9 mmol/L. You measure the
blood cholesterol level of 14 Canadian men in this age bracket who are cross-country runners, and
find that the mean cholesterol level is 4.4 mmol/L.. Construct a 92% confidence interval for the
mean blood cholesterol level of all Canadian male cross-country runners in this age range.
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(b) (4 marks) Suppose you wanted to construct a 92% confidence interval for the mean blood
cholesterol level of all Canadian male cross-country runners in this age range but you wanted the
error to be at most 0.3 mmol/L. How would you do this?
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Question 8. (5 marks) A random sample of size 12 of FICO credit ratings had mean 761. The cur-
rent mean FICO credit rating was reported in a newspaper as 715. FICO credit ratings are known
to be approximately normally distributed with a standard deviation of 58.3. Can we conclude that
these FICO credit ratings from the sample did not come from a population with a mean of 715, at
the 5% level of signifcance? Use the probability value approach to hypothesis testing.)
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Question 9. (a) (5 marks) Tests of older baseballs show that when dropped 24 ft onto a concrete
surface, they bounced an average of 235.8 cm. In a test of 40 new baseballs, the bounce heights
had a mean of 235.4 cm. Assume the standard deviation for bounce heights is known to be 4.5 cm.
Is this sample data sufficient evidence to conclude that the newer baseballs are less bouncy than
older ones, at the 5% significance level? (Use the classical approach to hypothesis testing.)
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(b) (5 marks) Suppose for the population new baseballs, the bounce heights actually had a mean
of 23 3-"}cm. For the test constructed in part (a), what is 8 in this case?
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