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Assignment 4

A4 – 1. (a,b) Tex tExerci se 6.1(page 447): Yo umeasure the weigh ts of 24 male run ner s. You do not actua lly .....
(c ) Te xt Exe rci se 6.4 (page 448): Fi nd a 99% con fidence inter val for the average weigh tµ .....

A4 – 2. (a -d) Tex tExerci se 6.2 (page 447-448): Cr op rese archers pla nt 15 plo t swith a new var iety of cor n ......

(e -g) Tex tExerci se 6.5 (page 448): Su ppose that the cro p rese archers in Exercise 6.2 obtai ned the same value of Y−....

A4 – 3. Five companies int e rview two co-op. students. After the int e rviews ,each student selects their prefe rre d em p l oye r.
As s ume that company prefe renc eis chosen equ iprobably ("a t random").
(a) For the case of 5 companies and 2 students, lis t the 25 pos sib le outco m e s(i.e., the 25 poi nts of the sample space

fo r this situation) and then find the probability of each of the fol low ing eve n t s:
A – "the first company is nev er selected";
B – "the first two companies are nev er selected";
C –"no company is selected more than onc e."

(b) For the case of 5 companies and n students, find the probabilit ies of eve n t sA, B andC if n ≤ 5.
(c ) Fo r the case of k companies and n students, find the probabilit ies of eve n t sA, B andC if n ≤ k.

A4 – 4. The 13 letters of the word ‘ACCOMMODATION’ are arrange din an order equ iprobably. Fin d :
(a) the number of dis tingu ishablear rangements;
(b) the probability that the letters spell ‘ACCOMMODATION’;
(c ) the probability that the arrangement begin sand ends wit h thesa m ele tter;
(d) the probability that the As arenotbesi de each other.

A4 – 5. A fou r-dig it number is for med by selecting its digits equ iprobably with rep lacem ent fr om the eig ht dig its 1, 2, ....., 8.
Find the probability of each of the fol low ing eve n t s:

A – "all the digits have the sameparity (a l l odd or all eve n)";
C – "none of the digits is aon e";
D – "all the digits aredi ffere nt";
E – "all the digits areeq ual";
F – "all the digits exc e e dfo ur."

A4 – 6. A city block has 22 famili es liv ing in it, of whi c h8 are Fre n c h-speak ing . Fo r a sample sur vey, eig ht famili es are se-
le cted equ iprobably from the block. Fin d the probability that:
(a) exactl y two Fre n c h-speak ing famili es are in the sample;
(b) at lea sttwo Fre n c h-speak ing famili es are in the sample.

A4 – 7. In a lotter y, each ticke t is fille dou tby the pur c h ase rwith six numbers chosen wit hou t replacement from 1, 2, ....., 49.
The six winning numbers are chosen equ iprobably wit hou t replacement, als o fr om 1, 2, ....., 49; the or der in whi c h
thes esi x numbers are drawn is irrelev a n t.
(a) To win first prize, a ticke t mu s tcont ain all the six numbers drawn; find the probability that a person wit h on e

ti cke twill win first prize.
(b) To win fifth prize, a ticke tmu s tcont ain exactly three of the six numbers drawn; find the probability that a person

with one ticke twill win fifth prize.
(c ) If the lotter y is con duct e dwe ekly, find the probability that at lea ston eof the six numbers drawn this week was

also drawn last week.
(d) If 50 mil l io n ti cke ts are sold for a par ticular draw of the lotter y, find the approxi mat eprobability that the re is at

le ast one winne rof first prize.

A4 – 8. Sup pos ethat 75% of all homeow ners fer tilize (F) thei r lawns, 60% apply herbicid e s(H) and 35% apply ins ecticid e s
(I). In addit ion, sup pos ethat 20% apply non eof thes e, 30% apply all three, 56% apply herbicid e sand fer tilizer, and
33% apply ins ecticid e sand fer tilizer. What percent age apply:
(a) herbicid e sand ins ecticid e s;
(b) herbicid e sand ins ecticid e sbutnot fe rtilizer?
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A4 – 9. Refer ring to que s tion A4 – 5 ov erleaf on pag e0.15, find the probability of each of the fol low ing eve n t s ,which are
co mbi nationsof the five eve n t sdefin ed in the earlie r Questio n :

A∩ D; D ∪ F; A∪ D ∪ F; (E ∪ D) ∩ F; E ∪ (D ∩ F).
Sh owthe last two of thes eev ents on Venn diagr ams.

A4 –10. Tw o teams play a best-of-seve nse rie s. The first two games are to be playe don As fiel d, the nex t thre ega m e son Bs
field, and the last two (if needed) on As fiel d. If the probability that A wins a game is 0.7 at home and 0.5 away, find
the probability that:
(a) A wins the ser ies in 4 games; in 5 games;
(b) the ser ies doesnotgo to 6 games.

A4 –11 . A fair die is rol led twice. We defi ne the fol low ing two eve n t s: F – "the first rol l is a 4";
T – "the tot al isY."

Sh owthatF andT are probabilis ti c a l ly independent eve n t sfo rY= 7  but not fo rY= 8.

A4 –12. Electr ical transfo rme rs are pur c h ase din bat ches of 20 and a sample of size 5 selected equ iprobably is inspect e d. The
batch is accepted if the re are no defective sand retur ned to the sup pli er if the re are two or more. If the re is on e
defe ctive in the sample, five more transfo rme rs are selected equ iprobably from the rem ain d er of the bat ch and inspec-
ted . The bat ch is then accepted if the secon dsample con tains no defective s; other wise it is retur ned . Calcula te the
probability of acceptanc eas a fun ction ofd, the number of defective sin the bat ch.

A4 –13. In a unive rsity, sup pos ethat 6% of the students are in a progr amof join t honours statis ti cs and computer scie n ce, and
that 15% are in honou rs statis ti cs eit her by its elf or in a join t prog ram . Find the probability that an equ iprobably-
chosen honou rs statis ti cs student is als o taking honou rs computer scie n ce.

A4 –14. Sup pos ethat 0.2% of all com me rcia l air lin eflig hts shoul d have the takeoff abor tedbecaus eof equipment malfunction.
A war ning lig ht in the cockpit indicates the dange r99% of the tim e when the takeoff shoul d be aborted . Howeve r,
the lig ht occasio nally malfunction sand comes on when the re is no dange r; sup pos ethat this occurs
(i) 1% (ii ) 0.1% (iii ) 0.01% of the tim e.
(a) If the lig ht comes on, find the probability that the takeoff shoul d be aborted in each of the three cases.
(b) What do you con clu de from you r thre eprobabilit ies in (a) about the reliability requi red in a war ning sys tem that is

widely use dto detect an impor tant but rare fau lt? Explain brief ly.

A4 –15. A res earche rwish e sto estim ate the pro por tio n p of
un ive rsity students who have cheated on an exa m i-
nation. She prep are sa box con taining 100 cards ,20
of whi c h cont ain Que s tion B and 80 Que s tion C.

Ques tion B: Wer eyou bor n in July or August?
Ques tion C: Have you ever cheated on an exami nation?

Each student who is int e rviewed draws a card equ iprobably wit h replacement from the box and answe rs the que s tion
it con tains. Sin ce only the student knows whi c hqu estio n he or she is answe ring, confid e n tia lity is assure dand so the
re searche r ho pes that the answe rs wil l be truthful. It is known that one-si xth of bir thd ays fall in July or Aug u s t.
(a) Fin d an expre ssi on for the probability that a student answe rs ‘ye s.’
(b) If y of n students answe r‘yes,’ estim ate p in ter ms of y and n.
(c ) Find an expre ssi on for the pro por tio n of the students who answe r‘yes’ that are respon d ing to Que s tionC.

*A4 –16. Three convicts, A, B andC, know that their warde rha schosen one of them equ iprobably to be shot at daw n. Con -
vict A is , naturally enoug h, cur iou sto know whether he has been chosen. He realizes that the warde rwoul d refu se to
answe rthe direct que s tion "Am I to be shot?"; howeve r, sin ce at lea ston eof B andC is to be spare d, he believe sthat
the warde rwoul d cons ent to name one of thes etwo who is to be spare d. A therefore ask sthe warde r, who tel ls him
that C is to be spare d. Convict A goes away ver y unhappy; before he aske d, he had only one chanc ein three of
being shot, but now he knows that C is to be spare d, his chanc eof bei ngsh o tha sin cre ase dto one in two. Explain
whet herAs rea son ing is valid .
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