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Figure5.6. PROBABILITY MODELLING: Normal Didribution Examples

The following problents ilustrae the wse d the rormal dstribution & a pobability model. A seledion of he poblenms
will be dsaussd in dass you shaild try to lve the othes, remenbeaing tha the darity of the pesentation of your solu-
tion may ke &, @ more, mportant than the fid ansver Alsoremember © gve ary final numeiica ansver(s to an gpropri-
atenumber d significantfiguresin light of the gproaimatenaure d all mahemaicd modelsof red phenamena.

Example5.6.1: If the random vaadesYLING, 4, find:  P(Y=8) ; Pr(Yy<4) ; Pr(3<Ys<?).
Example5.6.2: If the random wviaade V [IN(10, v2), find the vaue of he ondant ¢ sich that Pr(v>c) = 002.

Example5.6.3; If WandY are random vaaldeswith WLIN(3, 2 andY LIN(, 3:
(@ evduae: RAW<2); Pr@Q<ws<2), PrW>0; Pr(w-3>2); Pr(w-2>2),
() find vduesforb, ¢ d uch tha: Pr(Y<b)=005 Pr(Y>c)=04 Pr(lY-6/=<d) =0.95.

Example 5.6.4 The xkamnaion <ores dhtainedby a hige goup d students can k nodelled by a rormal dstribution with
a mean ¢ 65% and a stndad deviation of D% Using this model, find the percentage of $udents who
obtain each of the bllowing ldtergrades

A(=80%; B(70-80%; C(6070%); D(50-60%; F(<50%.

Example 5.6.5. The light bulbs wsedin a khrge hiilding havelifetimes ha can ke nmodelled by a rormal dstribution with a
mean 6500 lours and a sindad deviation of D hours To minimize he number d bulbs faiing during
working hours, all bulbs ae reptaced dter t lours d operation. What value of t &ould be uisedso ha no
morethan 26 of bulbs fail before redacement

Example 5.6.6: The med dze s of a @l nd is the mhimum diameer d the fsh which can le caudt in the ret. Fish
diameers can ke nodelled by aN(6, 2 distibution for aneyea-old fish, by aN(8, 2 distibutian for two-
yea-old fish, and by aN(10, 2) distiibutian for three yea-old fish
(@ Wha shauld be the vdue of s b catch 8% d three yea-old fisH?

(b) Wha proportion of tvo-yea-old fishwill be cudt with the mes sze fourd in (@)?
What proportion of ore-yea-old fisH?

Example 5.6.7. A creamey produces a hige numbe of padkagesof butter, it is knovn from experiene@ tha the weights in
grarrs of the mdkagescan ke nodelled by a rormal dstribution with a gandard deviation of 5 gams At
what value bauld the average padage weight be %t so ha at least 0% d the pdkagesweigh d least 60
grams?

Example 5.6.8. Supposethat the dameers in millimetres d the eggsdid by a hrge floack of henscan ke nodelled by a ror-
md distribution with a mean ¢ 40 mm and a stndad ceviation of 2 nm. The lling price per dzen is
$184 br eggs kssthan ¥ mm in dameer, $216 for thosewith dameers geder tran £ mm, and £.02
for the emanda. Wha is the aeraye €lling price pe egg prodwced ly the fbd?

Example 5.6.9: A diagrosic test br a cetain disea® is laeed ;m a ©ntinlbusmeasuement repreened ty random vaialde
Y. Y can ke nocelled by aN(100, 4 distibution for pegple with the dsease and by aN(80, 3 distibution
for peqle withautit. An individual is dassfied as dseased T Y>c and & hedthy if Y <c; thus,a persan is
miglassfied if the testidicaes Y<c for a dseased ndividual o Y> ¢ for smeonewithoutthe dsease. f
20% d those estedhare he deease, epres the pobability of misdassfication as a fuction of c. By
plotting this fundion, or aherwise find the vlue of ¢ which mnimizes the pobability of misdassfication.
HINT: Pr(mnisdassfication) = Pr(misdassfication when dseased) x Pr(iseased) +

Pr misdassfication when rot diseased) x Prat diseased).
04-®-20
(cortinued eled)
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Theanswersto the poblens overkaf ae a follows:

Example 5.6.1
Example 5.6.2

Example 5.6.3:

Example 5.6.4:
Example 5.6.5:

Example 5.6.6:

Example 5.6.7:

Example 5.6.8:

0.306 ; 030% ; 0372
¢ =12.9044E12.90.

(@ 0308 ; 01498 ; 0.9332 ; 0.374 ; 0.35B3
(b) b=106%3 C=6.7%09 d =58800.

AF: 6.68H7% : B,D: 2417H24% : C: 38.30H38%.
t = 383.6851384 tours.

@ s=8.316808.32;
(b) two-yea-old: 43707 HJ437% ; oneyea-old: 12.334812.3%.

456.408L1456.4 gams.

16.9182 L116.92¢ pe egg

Example 5.6.9;

04-06-20

We @n tbuate the pobability of misdasdfication for differentvauesof ¢ a follows:

¢ | Pr(misdass) c Pr(misdass)
87 | 0.008035 4 894 0.0Q 496 386
88 | 0.0033044 895 0001 483 356
89 | 0.0Q 676 8955 0.0QL 481 6
90 | 0.005393 89565 | 0.00 481 04
91 | 0002 537 896 0.00 481 8
8965 0.0Q 485 76
897 00QL 491 P4

Thus, cH89565 gpraimatdy minimizes the pobability of misdassfication at aound0.00L 4812
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