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Assignment 3

A3 – 1. Te xt Exe rci se 1.69(page 85): Ma ny software package shave "ra n dom number gen era tor s" that pro duce.....
[Weus ethe ter minol ogy "equiprobable dig it gen erato r". ]

A3 – 2. (a) If the random variableY∼ U(λ,υ), find the probability that Y li es wit hin 1, wit hin 2 and wit hin 3 s.d.s of its mean.
(b) If the random variableT∼ Exp(θ), find the probability that T li es wit hin 1, wit hin 2 and wit hin 3 s.d.s of its mean.
(c ) Comp are and con trast the value syou obtain in (a) and (b) wit h thos efo r the nor mal dist rib u tio n in Fig ure 5.3 of

the Cou rse Mat e ria ls.

A3 – 3. If the random variable T∼ Exp(θ), pre dict whether the medi an will be les sthan, equ al to, or gre ater than the mean;
ex pla in you r re asoning brief ly. Then find the median in ter ms of θ.

A3 – 4. Sup pos ethat the tim e fr om tre atment to recur renc eof a cer tain type of canc e rcan be model led by an expon entia l
dist rib u tio n with meanθ. Fin d the value ofθ su ch that the re is a probability of 40% of a recur renc eof the cancer
within 504 days .

A3 – 5. Sup pos ethat the lifetim e, T, of a par ticular type of lig ht bul b can be model led
by an expon entia l dist rib u tio n with meanθ days . The lifetim e s(in days) obs er-
ve d fo r 30 bul bs selected equ iprobably ("a t random") are shown at the rig ht.
The ave r age of thes e30 lifetim e s ,t–=59.63

.
days ,can be taken as an estim ate of

the parameterθ.

23 261 87 7 120 14
62 47 225 71 247 21
42 20 5 12 120 11
3 14 71 11 14 11

16 90 1 16 52 95

(a) On the basis of the expon entia l model, evaluate:
Pr(0 ≤ T ≤ 40); Pr(40< T ≤100); Pr(100 < T ≤ 200); Pr(T >200).

Comp are the expected frequ encie swith the obs erved frequ encie sin thes efo ur int e rvals; com mentbriefly on their
ag reement.

(b) Fin d value sfo r a, b, c su ch that ea ch of the int e rvals (0, a), (a, b), (b, c), (c, ∞) has expected frequ enc y7. 5, and find
the cor responding obs erved frequ encie s. Does the expon entia l model fit the data satisfact orily? Exp lain brief ly.

A3 – 6. An inv estig a t ion of wor king coup les measure sthe incomeH of the husband and the incomeWof the wife in a large
number of coup les in whi c hboth par tners are emplo yed . Sup pos ethat you knew the means µH andµW and the stan -
dard dev iation s σH and σW of the dist rib u tio ns use dto model the two income variable s in the popula t ion. If it i s
desired to model coup le to t al in come in the popula t ion, exp lain whether it is rea son able to take:
(a) the mean of the dist rib u tio n us ed to model H+W to be µH+µW;
(b) the standard dev iation of the dist rib u tio n us ed to model H+W to be σH

2 +σW
2.√

A3 – 7. The weights of the eggs produ c e dby a cer tain bre e dof hen can be model led by a nor mal dist rib u tio n with a mean
of 65 grams and a standard dev iation of 5 grams.
(a) Exp lain brief ly whether a car ton con taining a dozen eggs can rea son ably be con sid ere d to be equ ivalent to a

sample of size n=12 eg g ssele cted equ iprobably from the popula t ion of all eggs produ c e dby this bre e dof hen.
(b) Assuming that the assumption of equiprobable selecting (EPS) is ju s tified, find the probability that the total weight

of the eggs in a car ton selected equ iprobably is bet ween 750 and 825 grams.
(c ) In lig ht of you r answe r to (a) , ou tli ne whether you r probability in (b) is likely to be cle arly bel ow, clo se to, or

cle arly above thetrueprobability.

A3 – 8. Te xt Exe rci se 5.7 1(page s429 - 430): A machin efa sten splastic screw-on caps on to con t ain ers of motor oil . .....

A3 – 9. Te xt Exe rci se 5.38 (page s411- 412): The des ign of an elec tron ic cir cuit calls for a100-ohm res istor .....

A3 –10. Te xt Exe rci se 5.30 (page 409): Judy’s doc tor is con cer ned that she may suffer fro mhypokale mia .....

A3 –11 . Te xt Exe rci se 5.27 (page 409): A labor atory weighs filter sfrom a coal min eto mea sure the amou nt of dust .....
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A3 –12. A sugar dis tributor filling 2 kg bag sof sugar cla ims that her filling machin edelive rs 2.02 kg, on ave r age, wit h a stan-
dard dev iation of 0.01 kg. A weights -and -mea s ure sin specto r sele cts equ iprobably fou r 2-kg bags of the sugar, pools
thei r cont ents,and finds 7.99 kg. The dist rib u tor says : Oh well , only about one bag in for ty will be underweigh t. The
in specto r says : I under sta n dthat, but my obser vation does not agr e ewith you r filling des cript i on. Explain brief ly the
st atis ti c a lis s ues inv olved in thes etwo stat ements; you ranswe rs shoul d in clu de relev a n tprobability calcula t ion s.

A3 –13. Te xt Exe rci se 5.32 (page 410): A com pany that owns and ser vices a flee tof car s fo r it s sa les for ce .....
[but useµ = 85,000 km,σ =7,250 km in (a) and y− =79,800 km in(b)].

A3 –14. Te xt Exe rci se 5.35 (page 411): The level of nitroge noxides(NOX) in the exhaust of a par ticular car model .....

A3 –15. The number of traffic accid e n t sper week at a busy int e rse ction varie swith ave r age 2.2 and standard dev iation 1.4;
the dat ahe re arediscret eso that an appro priat eprobability model wou ld notbe a normal dist rib u tio n.
(a) Let the random variableY−repre sent the average number of accid e n t sper week at the int e rse ction during a year

(52 weeks). What is the approxi mat edist rib u tio n of Y−?
(b) Fin d the approxi mat eprobability that Y− is fewer than 2.
(c ) Find the approxi mat eprobability that the to t al number of accid e n t sat the int e rse ction in a year is fewer than 100.

A3 –16. Te xt Exe rci se 5.7 4(page 430): In an exper iment on learning foreign langu age s, rese archers studie d.....
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