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PART C: The questions in this part of the exam are only for students in the
BioChem sections. Students in either the Regular or Physics
sections do not answer questions in this part of the exam.

9. According to one source, the sensitivity of the SUDS test for HIV is 0.999 and the specificity
of this test is 0.996. In the nation of Botswana, about one in three adults is infected with HIV.

a) What are the positive and negative predictive values of the SUDS test for the nation of
Botswana? ' _

b) The sensitivity and positive predictive value of a test represent information that medical
practitioners need to know. In practice, which of these two can actually be measured?
Explain your reasoning in a brief sentence.

c) Would a medical practitioner rather know the sensitivity or positive predictive value of an
HIV test? Explain your reasoning in a brief sentence. :

A= SUDS test positue
B:mﬁfcf@n{ with H1V -

ﬁmmwt/ = /- (ff 16)=0.977 A - Ao s /
f/)ecif:‘u‘f/:ﬁ (AlB)=0.79¢ IHAI5)= 1= 1o~ (A1 D= s
P (B):&l _ /(5 ) /—/2»([%):,.;}-
it agy. LHABPS oty al
D PV =P B i) ) 17 TR ] o pugaz D]
o 2' [ S
v BBy LABEE v 7ilsg ri2
AT E I+ PRIBYHE) Tbx 2 poufxd " 773
3

B T

é’_) J:‘?nsi‘f}u'p/ Lan: be ﬂ?eq.)'uffa/, W& %ncf o fmuﬁ mL ao’uffs who we,
Kiow  Gre mfai'&l witt HILY pnd g Them SYoS sts

Q) Posrtiye ﬁmkmc ilne,  The h,yﬁer %kapreaﬁ‘cf!ve valie of
an HIY Host, He more valughle He st — i PV thew a
medical practitioner koo for sure 6t 4 percnests pesitive mut he
ifectd with HIV .




10. A quarter of the diners at a certain restaurant order a fish dinner, half order a meat dinner and
the remainder order only a green salad. Two thirds of those that order a fish dinner also order a
green salad as a first course, while one third of those that order a meat dinner order a green salad as
as a first course. :
a) What is the probability that a diner at this restaurant will order a salad?
b} Suppose that you see a diner eating a green salad. What is the probability that th diner will -
only have a salad? What is the probability that the diner will also have fish?
c¢) If the average menu price for a fish dinner is $8, the average for a meat dinner is $10 and
that for a green salad is $2, what is the average amount (excluding tip and tax) spent by a
diner at this restaurant?
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11. On average, three phone calls in four to a computer help hot line receive busy signals.
Assume that this statistic is independent of the number of times that any given person calls the
provider. Also, suppose that the help hotline receives an average of 1000 calls per hour, and
that the number of calls received in any given hour has a Poisson distribution.

a) Write down an expression that gives the probability that your first ten calls to the help
hotline get busy signals and your eleventh call gets through. Do not evaluate your
expression. _ '

b) Write down an expression that gives the probability that at least your first ten calls to
the help hotline get busy signals. Do not evaluate your expression.

¢) Write down, but do not evaluate, an expression for the probability that the hot line receives
3000 calls in a given two hour petiod.

Do not justify your answer.
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12. Suppose that the following probabilities are normally distributed with the indicated mean, U,
and standard deviation G:
i) The average daily Boston temperature in January: p=-2°Candoc=4°C,
ii) The average daily Boston temperature in July: ©=25°Cand o= 8°C.
iii) The average daily Boston temperature in May: u=15°Cand 6=6°C.
Based on this data, re-order the following list so that the probability of occurrence decreases
going down the list. Do not justify your answer.
a) The average temperature on July 15 is greater than or equal to 32° C.
b) The average temperature on January 8 is less than — 5° C.
¢) The average temperature on May 15 is greater than 20° C.
d) The average temperatures on July 15 is between 25° C and 33° C.
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