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Instructions: ]

o Write legibly,
il seientific and non-programmable calculators are permitted.
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Part A ' (3 x 4M = 12 Muarks)

o o The probability that a patient recovers from a blood discase is 0.4, 17 15 peaple dre known 1o
have contracted the discase, what is the probability that from 3 1o 8§ survive?

2 A samphing plan involves sampling independently 10 items from a Jot of' 100 items in which

I2 are delective, The distribution of the number of defective ilems is a hypergeometric
random variable, Wil is the probability that exacily 3 are defective in the sampic?

3. Al abusy time, calfers have difficulty placing their phone calls, Suppose that p =005 is the
probability of a connection during a busy time. What is the probability that 5 aftempts are
aecessary {or a successiul call?

Part 13 (2Q x M = 10 Marks)

4. The probabilities are 0.4, 0.2, 0.3, and 0.1, respectively, thal a delegale to a certain
) convention arrived by air, bus. aulomobile, or train, ‘The distcibution of the number of
(.} delegates follows a multinomial experiment. What is the prabability that among 9 delegates
randomly sclected at this convention, 3 arrived by air, 3 arrived by bus, 1 arrived by
automobile, and 2 arrived by train?

3. An electrical firm mamifactures light bulbs that have a life, before burmn-cut, that is normally
distributed with mean equal to 800 howrs and a standard deviation of 40 howrs, Find the
probabihity that a bulb burns between 778 and 834 hours,

Part C {10 x EM = 8 Marks)
6. An auntemobilc manulacturer is concerned aboul a faull in the braking mechanism of z
particular model. The faull can, on rare oceasions, cause a catastrophe at high speed. The
distribulion of the number of cars per year that will experience the catasivophe is a Poisson
randomm variable with meand = 5. (a) What is the probabilily ihat af most 3 cars per year will
experience a catasirophe? (b} What is the probubility thai more than I car per year will
experience a calastrophe?
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Part A {30 % 2M = 10 Marky)

1. A shipment of 7 television sets confains 2 defective sets. A hotel makes a rendom purchase of 3 of
the sets, ITA is the number of defeetive sets purchased by the hotel, find (he probabiily distribution
s of the random variable Y,
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Compute the cumtialive distribution function of ¥,

. L kgx, Dax <]
3. TFarthe densily function f(x}= \F: s (a) Bvaluale k(b)) Fvaluate P(ﬂ.S{X {[}’L{i].
0, elsewhere,

4. An attendant at a car wash is paid (in dollars) according to the number of cars that pass throuph.
Suppose the probabilities are ¥12, 1/12, 14, 1/4, /6, and I/6, respectively, that the attendant
receives $7, 59, $11, 513, 515 and $17. Find the attendant’s expected CAFITTILS,

3. Let X he a vandom variable with the {ollowing probability distribution

_x |21 3 75|
7 [ 03 02|05
Find the standard deviationofy, )
Fart I3 (2Q x 5M = 10 Marks)

6. From a sack of Iruits containing 3 oranges, 2 apples and 3 bananas, a random sample of 2 fruits is
selected. ITA" i3 the number of oranges and ¥ is the number of apples in the sample, find {a} (he joint

probability digttibution of X and ¥ () P[:()f',}’] EA'], where A is the region {(;n:}_].r) JI+_}J£I}.

.r(l +3f1r2)/4, Dex <2, 0yl

7. For the joinl density function f{x,y)= , find the marginal

{, clsewhere
distributions g{x), #1(»} and the conditional distribution f (x/3).
Part C ' (1 x 10M = 1 Marks)
8. Jind the covarionce Ty of the random variahles X and ¥ having the joint probability density

x+y, OQox<], 0<y«l]

funclion f{x, ¥} ={

0, clsewhere.
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Part A (5Q x 2M = 10 Marks)

Last ihe elements of the sample space of the sel of outcomes whon a coin is tossed unti] a tail or three
hiads appear.

In how many ways can 7 graduale students be assigned w6 1 triple and 2 double hotel rooms during a
conference?

The probability thal anp American industry wil locate in Shanghai, China, iz 0.7, the probability tha
it will locate v Beijing, China is 0.4, and the probability that it will locste in either Shanghai or
Betjing or bolh is .8, What is the probability that the industry will locale in both citics?

if the probubilities that a person purchasing a new automaebile wiil clioose the colour areen, white,
red o Bue are, respectively, 0009, (.15, 021 and 0.23, what is (he probability that a buyer will
purchase a new awlomobile that comes in one of those colours?

A fuse box contains 20 fuses, of which 5 are defcctive. 1572 fuses are selected at random and removed
from the box in succession without replacing the Tirst, what is the probability thal both fuses are
defective?

I'aré B 200 % 5M == 10 Marks)

I3 Dooks wre picked wt rundom from a shelf containing 5 novels, 3 books of poems, and a
dictionary, what is the probability thut {a) the dictionary is selecled? (b) 2 novels and | book of
poens are selected?

The probabiity thal a manvied man watches a certain television show is 0.4 an the probability that s
married woman walches the show is 0.5, The probability that a man watches the show, given (hat his
wile does, 15 (.7, Find the probabilily that (a) a married couple watches the show (b) 2 wife watches
the show piven that her husband does {c) at least onc member of a married couple will watch the
show.

Part (1Q x FIM = O Marks)

(&) State the Bayes rule of probability.

(b) In & certain factory, three machines My, M5 and My, make 30%, 45% and 25% of the products
respectively. Tis known that 2%, 3% and 2% of e products made by each machine, respeclively,
are defective. Suppose that a finished produet is randomly sclected. (i) What is the probabifity that
the selected product is defeetive? (10} 1 the randomly selected produet is found 10 be defective, what
1§ the probability that it is made by machine Af37?
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