QUESTION ONE (30MKS)

a),

i

b)

d).

In a certain siate 25
probability is 9.9‘::? that a °
fail, 1fs states vehicles am1§ ion test, and the PORE,

Find
i B
ii.  EX®
fi. EX-X?%
For the probability distribution below. [6mks]
¥ I 8 T © 7T i 20 P
PX =x) 1 J 1 73 1 1
B & 1 =B 4 112
Two fair dice are rolled and face values are noted,
(1} What 13 the probabality space? [3mks]
(i) What is the probahility that the sum of the numbers showing is 77{2mks]
(iif} What is the probability that both dice show number 27 [Zanks]
IFP(A) = 0.24, P(B) = 0.67, and P(A 1 B) = 0.09, find
(i) P(A U B) [2neks]
(i) P((A U B)) {2mks]
(iif) P(A® U BY) [2mks]

The number of kirths aonowced in the personal column of local weekly
newspaper may modeled by a Poisson distribution with mean 2 4.

Find the probability that in 2 particular week

[Zmks]

i) Three ar fewer births will be announced
[Zmeks]

if) Exactly four births will be announced.

Find the probability distribution of the randem variable that has fhe
probability distribution [3mks]
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f). In a certain state 25% of all cars emit excessive amount of pollutants. 1f the
probability is 0.99 that a car emitting excessive 4 mounts of poliutants will
fail, ifs states vehicles emission test, and the probability is 0.17 fhata carnot
emitting excessive amount of pollutants will nevertheless fail the test, what
is the probability that a car fail fest actually emits excessive amount of

pollutants, [4mks]
QUESTION TWO (20MKS)
Find k so that the function given by plx) = ;EE cx=1,2 3 4 is a probability
function. {3mks]
a). (i) ForX~N@ 1), caloulate P(Z > 1.13). {2mks]
(it) For X ~ N(5, 4), calcufate P(~2.5 < X <10 [3mks]

b). The marks of 500 candidates in an examination are notmally distributed with
mean of 45 marks and standard deviation of 20 marks .

. (diven that the pass mark is 41, estimate the number of candidates who

passed the exatination [3mles]
& f §% of that candidates obtained a distinetion by scoring X marks oF more

estimate he value of x [4mks]
iii. Estimate the interquartile range of the distribution [Smks]
QUESTION THREE (20MKS)
a). A discrete random variable X has the cumulative distribution function
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) Write down the probability distribution of X {2rolks]




o

1)  Find the probability distribution of the sum of two independent
observations from X [3mks]

u)  Find the mean and variance of the distribution of the sum  [3m ks

b)  The probability density fanction of 2 random variable X is given
f(x;l:{f:x ﬂ{x"{‘l
0 otherwise

i)  Findo, [2miks)
)  Find the distribution fimction Ftx). {2mks}
i)  Compute (1 < x < 3). [Zmks]

¢).  The random variable X is disicibuted X~B8(7,02), Find correct to three
decimal places

L Pl<X<q) . [Zmks]

d) At selfite Supermarket, 60% of customers pay by credit card Find the
probability that in a randomly selected sample of ten eustomers

1. Exactly two pay by credit card [2mks]
i, More than seven pay by credif card [Zmks]
QUESTION FOUR (20MKS)

Suppose a statistics class contains 70% male and 30% female students. It is known
that in 2 test,5% of males and 10% of females got an “A™ grade. If one student
from this class is randomly selected and observed to have an “A” grade, what is the
probability that this is 2 male student? [3mks]

Suppose that three types of antimissile defense systems are being tested, From the
design point of view, each of these systems has an equally likely chance of
detgcling and destroying an incoming missile within arange of 250 miles with a
speed ranging up to nine times the speed of sound, However, in actual practice it
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has been observed that the precisions of these antimissile systems ate not the same’
that is, thaf: first system will nsually detect and destroy the target 10 of 12 tmes the
* gec{md will detect and destroy it 9 of 12 times, and the third will detect and des?tray
it 8 of 12 times. We have observed that a target has been detected and destroyed.
What is the probability that the anamissile defense system was of the third typs?
[4mks]

In a tank containing 10 fishes, there are three yellow and seven black fishes. We
select three fishes at random.

(a) What is the probability that exactly one yellow fish gets selected?  [Smuks]
(b) What 1s the probability that at most one yellow fish gets selected?  [3maks]
{c) What is the probability that at least one yellow fish gets selected?  [3mbst

To find out the prevalence of smallpox vaccing use, 2 researcher nguired inlo the
putmber of times a randomly selected 200 people aged 15 aud over in an African
village had been vaccinated. He obtained the following figures: neVer. 17 peuple;
once. 30; twice, 58; three times, 51: four times, 38; fye times, 7. Assuming these
continue to hold sxhaustively for the population of that village, whel 15

proportions
the expected number of times those people in the village had been vaccmated, and
what 15 the standard deviation? [4mba]
QUESTION FIVE (20MKS)
a). LetX be a confinuous random variabte which assunies vahe in the inferval
{0,00) Let W has a p.d.f given by
e * x>0
o= {[} x <0
Calculate
. P(X=a) a>0 (2roks]

cvent that X&atc given X>C

ii, The conditional probability of the
[2mks]

where a and ¢ are posittve real pumbers



