HAZARD RATE

For the PW“CN OF RA dg‘a\' QF 6 nucleus
we found a Survival probability that was
exponentiol (n Hwe: P(¥) = e—Ft/7
and found that the p.d.f. for the decay Hwe
wWas expouenfially disteipured ;

f) = -4l = L HT [uberure §)

&S/

[Similarly for motecular coMisions, P(s) =
and the p.d.f. for the ditrauce traveied to

the finb colifion would be -F(S)=-£!=-L¢"m‘._]gz
ds A

The probabiiity of decay M & hwe (wterval
(£)t+at) is flE)At, whick can be (uberpreted
as

frot = e~ at o py) ot
T T

p;ob. of s\g"m
© fime s prob. of detay
' Subtequent
Uprobabitity per unit e for the decay prcess
[9iven gurvival to t], or a5 a RAZARD RATE
for the process.
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© [HA2ARD RATF, CONTINUED]

1 Mofe geaeraily, We would need to consider
problems where the hagard rate was not
Congtant & ¢-9., the probability per unir hwe
of a ltigwt buth failing [ov a perton dying]
increaset with {ts age; a Soldier’s ritk of
death or mjurq Wit be greater i wartime ; ete.

How does the Survival probalility degend
on the hazard rate, ot(t)?

We can simpty adapt (B to s new
problem

frR) ot = PR oot
A r N pro\s. of fain
b. ] . ure
‘::\. q‘n:tctiuu ':?’v&‘a\ 0;: ‘3'“. ':‘l*q.:cm-
1 ®teat) Yo timet t

Sinee  £(&) =-:_f , ® gives & digferential
equation for P:

4P = _p&) = = ait) Pt)
it

®




[HAZARD RATE, ConT2]

SoLuTioN 0fF ©: Proceed as in LEcTuRe g,
where the hagard rate [for molecular
tollision, per wni'k ditrance] was YA —

4 Mwitiat

[ a7’ ]'“.: = g (PHI/P(0))
= - I: ® () At/

- ' ‘t‘ "'
= |y = 5!

CHECKS : Por & = Yp [cowstant] twis
repreduces  Pt) = e~ ¥/T for RA decay, |/

fhontd alfe checke by explicity caleuleting
d?= ——_(;“(l”)ﬂ“:’ d t ,
= ¢ x4 §= [Jweoar

e —e————————
=  PH x(—x(t)) v

conalsion

[HAZARD RATE, canTiNUED]

EXAMPLE 4 ' Suppose the hatard rate for
foiure of o lightbulb is ®(t) = ¢ t?,
where € = 2.5x10"% [month]™® aud ¢
i measured (n wmonths, Caleulate +he
probabitity that the bulh works for ab least
L4 Mmonths,

SOLUTION t We need the SURVIVAL DRoBABILITY
P(24). Here . ;
- Cetdart —et
Px) = e § et et 23 /3
S'o P(24) = exp[~ Lsxio™*x zq»’/;]

= g"“’z = 0:32 (31./.)
EXAMPLE 2 : Find the p.A.6. £(3) for
lightbullh faiture

$OLUTION | WSe eithey ¢ = -a_p , or
3 t
f= P = et? o€t/




[HAZARD RATE, CONTR)

" SoLuTioN %
MoST Luiﬂ" TIME OF FAMLURE : e, the | X () = et? = %% = 2et
time £ ot which £ hos (ks greatest value, Ao R
— 2 P
A general approach is to use Ngw, 2= at t=% g
§ =P aud g.:z—-(-‘: So that set = (e = it
df - du 4P [derivative of xP o A(E_?) =0
= Rerut ( ¢ %xP] = t(Z )
= %H « {-«P} = i=0 o (&) 2
={%-d‘}? =0 o t:e. 4 We com mle ont £ =0 a2 fwg Séwlkion, oy
| £(0) = x(0)P(0) = O, Wl 't be
Hence y _
Hem ~ ,/ ” I/S i.
In qeneral this equation for § may have = (=) = ('z-ww?)
feveral Solutions : you hove fo check which |
H i
one  correlponds o MaXimuwm €, ? =~ Goools = 20 montur
EXAMPLE 3: Find +he mosk (ikely Nwme of

failure for the (iqutbulb of Exx L £.2,
SoLUTION |  Sec opposite '




