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Assignment 2

A2 – 1. In the past, half the items receiv ed by a ret ailer from a cer tain sup pli er hav ebeen in good wor king order(G), a thi rd
have been defective but easily rep air able (R), and the rest have been so badly defective they are eit her impos sib le or
un economical to rep air (U). If the ret ailer orders six more items from the same sup pli er, find the probability:
(a) three items wil l beG, two wil l beRand one wil l beU;
(b) the re wil l be at lea ston eRand exactly oneU it em;
(c ) there wil l be at lea ston eR it em;
(d) the re wil l be at lea ston eit em whi c his ei ther R or U.

A2 – 2. Refer ring to Assig nment 1Questio n A1 – 4 abou t the blackfli es, sup pos ea campg rou nd con tains 20 tents each wit h
volu me 0.6 cub ic met res.
(a) Fin d the probability 6 of the tents con tain no blackfli es, 4 con tain one or two, 3 con tain three or fou ror five, and

6 con tain ten or more.
(b) If 6 of the tents con tain no blackfli es, find the probability 4 con tain one or two, 3 con tain three or fou r or five,

and 6 con tain ten or more.
HINT: Re call the defin ition of Pr(A|B).

A2 – 3. Sup pos ethe probabilit ies of various numbers of mis takes
on a pag eof typing are as shown in the table at the rig ht.

Number of mis takes 0 1 2  3 4 5  6
Probability 0.05 0.25 0.31 0.22 0.1 0 0.05 0.02

(a) Fin d the mean and standard dev iation of the number of typing mis takes on a pag e.
(b) Fin d the approxi mat eprobability a 200 -pag etypescript con tains at lea st500 mis takes.

A2 – 4. Sup pos etele phone calls arriv e at an exc h a nge at an ave r age rat eof 3.7 5per min ute. Fin d the approxi mat eprobability:
(a) at lea st 250 calls arriv e at the exc h a nge in a1-hour per iod;
(b) exactl y 250 calls arriv e at the exc h a nge in a1-hour per iod.

A2 – 5. The probability dis tributio n fo r the number of people per car
crossing a tol l br idge is as shown at the rig ht. Wou ld more
money be raise dby charging (i) $1.00 per car; or (ii ) 40¢
per person; or (iii ) 75¢ for the drive rand 15¢ per passeng er? Show you r re asoning cle arly.

Number of people 1 2 3  4 5 6
Probability 0.05 0.43 0.27 0.1 2 0.09 0.0 4

A2 – 6. Sup pos en people take a blood test, and each person has probabilityπ of bei nginfected with a dis ease, independently
of the othe r people bei ng test e d. To sav etime and mon ey, blood samples from k people are poole d and analyzed
toge the r. If this one analys is giv es a negative res ult, it shows that none of the k people is infected and the one test
suffic es for all k people. If the analys is of the poole dbl ood sample giv es aposi tive re sul t, at lea ston eof the k people
is infected and they must be test e dseparately ; in this case, a to t al of k+1 analys es are necessar y fo r the k people.
(a) Show that, on ave r age, the number of tests requi red for a group of k people is k+1− k(1−π)k.
(b) What is the expected number of tests requi red for the n/k groups of k people?
(c ) Sh owthat, if π is sma l l, the expected number of tests in (b) is approxi mat ely n(kπ +k−1), and that it is min imized

fo r k −∼1/√π.

A2 – 7. The 10,000 ticke ts for a lotter y are numbere d0000 to 9999. A fo ur-digit winning number is drawn and a prize is
paid on each ticke t whos efo ur-digit number is any ar ra nge men tof the number drawn. For ins tanc e, if number 0011
is drawn, prizes are paid on ticke ts numbere d0011 ,0101, 011 0, 1001, 1010 and 1100. A ti cke t cos t s$1 and each prize
is $500. Thepr ofit of the lotter y’s operato r is 10,000− 500Y, whe reYis the number of prizes awarded . Ta bulat ethe
probability fun ction ofY, then find the expected value ofY and, henc e, det e rmine the operato r’s expected profit.

A2 – 8. Hamburgers at a fast food outle t can be ordered with 0, 1, 2 or 3 sli ces of pickle; of all the hamburgers sol d,
ex per ienc eha ssh own that 20% hav eno pickle, and 40%, 30% and 10%, respectiv ely, hav e1, 2 and 3 sli ces. If 400
hamburgers are to be sol d du ring one supper hou r, how many sli ces of pickle shoul d be on hand to be 99% sure of
me eting the dema n d? State cle arly any assump tion sne e ded as par tof you rsolu tio n.

*A2 – 9. A secret ary makes an ave r age of two typing mis takes per pag e; pag es wit h more than two mist akes must be retyped .
How many pag es can the secret ary expect to type so that all 100 pag es of a typed repor t will be accep table?

*Option a lmo rechallengi ng problem for enrich ment
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