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u!LJ MATH 246 — Probability and Random Processes

Solution to Mid-term Test

Fall 2001 Course Instructor: Prof. Y. K. Kwok

1. Define E4, Eg and E¢ be the event that the chips are from manufacturer A, B and C, respectively.
Define D = {a selected chip is defective}. Assume E4, Eg and E¢ are equiprobable, i.e.,

PIBA| = PIE3] = PlEc] =

Given P|D|E4] =0.1 then P[DYE4]=0.9

P[D|Eg] =0.2 then P[DY|Eg]=0.8

P[D|Eg] = 0.3 then P[D%| Eq]=0.7.
Note that {E4, Fp, Ec} forms a partition of the sample space. By Bayes’s theorem,
required probability = P[EY|D|
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3. (b) Given that the lifetime T' is exponentially distributed, the average lifetime = 10 hours = \ = 10
We then have P[T' > t] — e~ 7o', Hence
required probability = P[T > 6+ 2|T > 6]

=P[T>2] by (a)
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4 (a) R(t) = exp (- /0 ") ds>.
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(b) First, compute / r(s) ds.
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(i1) when t > 10,
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so that

R(t) — exp (- /0 ") ds>
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. Given X =4 — 5T,

—4-5 = I= =
v 5 at

Notethat t > 1y <— x<4-5T)
t<dy — x<4-5I)

so that
fr(t)
fx(x)=
|da /dt| t=4z=
)\e"i(;]To) 7 €< 45T,
— t:4ga:
0, x> 4—5T1
: {gek(%’”%), r<4—5T
0, x >4 — 5Ty



