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Special Instructions:

> Show your work in stfflcient deiaii and clearly ideutify your- answer.

tr Approved calculatom only.

> A tahle af NarmaL (0,1) distribution is atLached, at tlrc et|], af this bookLet.

1. [4+6 marks]

(a) Write dorvn the three axiorns of probabjlity theory and use ihem to prove tbat

t'111. t A' d , fL{' B.

rvhere ,4 and B are fivo events.

(b) Suppose that A ancl B irrc t\1'o indcpcndcnt e\cnts such that the probability that
neither occurs is 0.1 and that the probability of B is 0.2. Find thc probabilitY of,,1.

2. 14+6 l1larks]

(a) A drarver contairs 5 dillerelt and distjDguishable pairs of socks (a total of10 socks). If
8 persoll rardomly selecls four socks. what is the probability that therc is no matchilg
p":r in 1r, "anpl"'i

(b) A diagnostic test for a disca^se is g5% ac(jurate, j.e.l if a person has thc discasc, the test
nill detect it with plobability 0.95. A1so, if a persor docs not have l,he disease, the test
will report that he does not have it with probability 0.99. Only l% of the popuiation

has the disease in qucstion. If a person is chosen at random liom l.his populal,ion and

the diagrostic test indi.rates tllat he has the disea,se. whal is l,he conditional probability
that he does, in fact, has the diseasc?
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3. i5+5 marksl

(a) Define the va'-iarrce ol a r:rrrdom varii:rblc X and prove thal

var(x) : n(x!) (a(r))'z.

(b) Let the moment generating function oI a random variable I be given by lf(f) :
cxp(t+4tr). Find the first t$.o derivatives of M(i) ard hence delermine thc mean and

thc variance of X.
,1. [5+5 marks]

(a) Let Y denote a geomctric random variable with probability of success ?. Show that

P(Y > k): (1 p)r. lor.k:1.2, .

(b) A certified public accounta.nt (CPA) has fotnd that 9 out of 10 c.rmpDny audits corlt.rin

substantial error-s. lf the CPA a,tclits a series of company ac.ounts. find thc probability

that the fir-sl a(rolllll, c.jrlainirlt subslantial elror-r is the third ore to bc audited.

5. [4+6 rna].ks]

(a) ALr oil cxploration company has targeted to finarce 10 eiiplorations. The proirabiliiy

that a partic ar exploration $'ill be srccessful is 0.1. Asstnlc that exploratiols arc

independent. Gir''err that there is a fixc'c1 cost of $20,000 before 1he er.ploralion begins,

irnd evcry successful exploration costs $30,000 wherea"s every unsuccessful cxploration

costs $15 000, lird the expected total cost to the firrl for its 10 explor.r.i,r,[1s.

(b) Custorncls axrive at a checkort colrntcr ir department store a.rcorriing i.r a Poisson

distdbution at an average rate of 5 customers per hour. Firnl l,he probabilities that

(i) no more than three cts-Loner-s arrilr in the rext half an ho r.

(ii) at lcast tlro custoncrs arri\-e in the nex1, hollr_.

6. [4+5 Inarks]

Let the p.d.f. o{ )l be girer lry

I 'r 2.. o ,.2.
l(.) : ( ^'" |.0. ^h',w,-

(a) Find thc v:rlue of r-.

(b) Calculale P(x <ZlX >;).
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7. I10 marksl

Scores on an examination are assumed to be normally distributed with mean p and varia.nce

o2. Suppose

(i) 15% of the studelrts have scorcs 3 or more points above the average-

(ii) 90% of the students have scorqs below 85.

Find p ard o using the Normal (0,1) table provided.

8. [6+5 rnarks]

The joint p.m.f. of X and Y, p(2, y), is giveri by

lttp{l.ri ,. rl2.t\- 1. /,13. l,-q
1tptl2). g pt2.2\ 0. p(3.2\ 

iS

t, l.'1, 0 p2.3 -1. pr3.3r 'l

(a) Calculate ElYl and Var(Y).

(b) Cal, rlate P(.X . \ '1lY 21.

9. 15 l6 marks

Suppose (X, Y) have the ioint density given by

. { f.r'),J. it o .. s t.
.l\r,9):<,.

[ 0. p'cpwr a"p

(a) Find the marginal densities of X and L Are X and Y independelt?

(b) Calculate P(x > ;lY : j).

10. l5+4 marksl

(a) Fird the expected number of distinct val[es that appear when you ihrow thee fair
dice.

(b) Find El(X Y)'], where X and Y are independent binomial random rariables rvith
rr:3 and p:0.4.
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