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Figure5.13. PROBABILITY MODELLING: Exponential Digribution Examples

The following problens ilustrae the wse d the eponerial dstribution & a probability model. A seledion of he
probems will be dsaussé in dass youshauld try to solve the othes, remenbering tha the darity of the pesnttion of your
sdution may be &, @ more, mportant than the fid ansver Also remember © gve ary final numetica ansver(s to an
appopriatenumber d significantfiguresin light of the gpraimatenaure d all mahemdicd modelsof red phenomena.

Example 5.13.1:

Example 5.13.2:

Example 5.13.3;

Example 5.13.4:

If the random wadalle TLExp(@=2.9, find: R(-6<T<4) ; Pr(T<4 : Pr(T>2).

n dedronicconponats n a atdlite are wired n such a way tha dl startoperatng d the sameitne but dl
mustfail for the satdlite to fail. If each mmponent has a tme to failure tha can ke nocelled by an &
ponential dstribution with mean ® yeas, how mary of the @mpaonents must b wsedso he sadlite oper
ates for d yeas with probability 7?

My neighbaur and | have identicd floodamps with lifetimes bha can ke nodelled by an eponertial dstri-

bution with meand =300haurs If we bothburn aur lanps br 6 hours eab night, find the pobability:

@ my floodanp lags longerthan & nights;

(b) bothfloodamps las longerthan @ rights;

(c) bothfloodamps urnouton the same ght.

HINT: For(c), expes the pgobability as anmfinite s1m,in which eachdérmis dotainedby ressaing &
in (b); this sum an ke evduated & an nfinite geameric series

The pd.f. of thedauble exporentid distribuionis f(y) = ke™ ; —co<y<co.
Evduate the ongant k and ealy sketch the pd.f.

Example 5.13.5.

Example 5.13.6:

The ime from treamentto reaurren@ of a @rtan type of @ancercan ke nodelled by an &ponertial
distibution with meané. Fifty pacent o patientsare doserned b havea rearrene of the caner wihin
693 days d the ompletion of redament Estimae the parameer 6 and find he pobability a patientwho
has had ro reaurrene in the first ea after teamentwill have a eaurrene@ during the bllowing yea.

HINT: Thecondtional probability of A gven Bis: Pr(A|B) = Pr(An B)/Pr(B).

For a certan type of dedronic componant, the Ifetime L, in thousand of hours @an ke nodelled by an

expnertial dstribution with meang =2.

(@ Find the probability a randonmy-seleced @mponent will last lorgerthan 1000 tours.

(b) If a component has already lasted1,000 hours, find the pobability it will last & lesst arother1,000
haurs.

(©) Fndthe expectedtotd lifetime d a component which ha dreaq laged for 1000 fours.

Example 5137

95-04-20

A mandacturer nust chmse beween two processe for Processl: f()=3/1* ; 1<l<w
rodwcing components  The random waalle L, the ergth . —AN5 -
gf a mrrr?)mgw? in cenimetres, ha the pd.f. showvn atr?he Process2: f)=4" ; 1<l<e
right. Only components with lenghs between 11 and 20 cm ae acceptable.
(@ Which pocess poduces the geder proportion of aceptable mmponents?
(b) What is the aeraye kergth of the @mponents from Rocess P
(©) Wha is the aeraye kergth of al accefiable conponents from Focess P
(cortinued waled)
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Theanswersto the poblens overkaf ae a follows:

Example 5.13.2

Example 5.13.2

Example 5.13.3;

Example 5.13.4:

1-eLlo70a ; 1-eLlo79a ; e°4Ll0.6703.
= In(1—m)
" In@-e /20y’

stbdituting ®leded \aluesof rrand d into his expressian,
we dbtain the bllowing valuesfor n:

s \d:s d=10 d=15 d=20 d=25

0.90 153 247 360 502 6.82
0.95 199 32 4.69 653 887
0.99 305 494 720 10.04 1364
0.999 458 4 10.80 BHO6 20.46

@ e*~Lo.3a2
() [e*9° H10.0907  gssuming independency;

— @/s0
© Ty H0.009 999 66H0.L0.

k=% w=the pd.fis: f(y)z{l/ze_y , y=0
w%meY  ; y<o0

Example 5.13.5:

Example 5.13.6:

6= 22 Llgogr9 LJ1,000 dys;
Prfearrene in 2nd yea, gven no eairrene in Ist yea) =1- e L]0.3059
@ e*L10.6065;

(b) e L]0.6065;
(©) 3 (thousandhaurs.

Example 5.137:

95-04-20

@ Process 1 $slightly higher (0.626 35L162.6%vs.0.620 83 L1621% accepteble);
(b) 15 an:
() 13806 cm.
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