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1) '(a) State the Bayes’ Formula, . (8%)
(b) SARS, in Taiwan, is present in leOp, %(0 < p, <1} of the population. -
A diagnostic test is available but is not perfect yet.  The test shows positive
with probability p, (0<p, < 1) and 'negativé with probability 1-p,:"
For a SARS paticnt, the test shows negative with probability p, (0< Py < 1)
and positive with probability 1- p,. N
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A person is chosen at random from the popdlalioﬁ. Let D bethe eveil

that the person is infected with SARS diseasc and let £ be the event that the

person is not infected.  Under the diagnostic test; ‘

(i) Determine the probability of the event A that the petson tests positive: (6%)'

(ii) Given that the test shows positive, what is the probability that the person
actually has SARS disease?  (6%)

(Note: I want to see the formulas you used in doing these (wo problems)

2) Let X bearandom variable with probability density function (p.d.[)) given by

-2x

ce™, x>0
S(x)=1 -ex, -l<x<0
0, xs-1
(a) Find the constant ¢, (5%)

(b) Find the mean z of X. (5")
{c) Find the distribution function F of X. (7%)

3)Let X,¥ be two random variables with joint p.d.[. given by

1
fx,y(x,y)= [ 3 O<x<y<2
0, otherwise
(a) Find the conditional probability P(-1<Y <2|X =1). (8%)
(b) Find the conditional expectation E(Y|X =1)  (6%)

4)Let X,Y be two random variables with joint p.d.f. given by

X+y )
T, AT 1,29 3; = 1)2
fx.r(xr)’)"" 21 ¥ ¥
' 0, otherwise

(8) Find P(-1<X <2|Y =1). (6%)
(b) Find E(XY). (6%)
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3) Find the following limits: (10%)

. x?-4 . ( 1 )
a) lim —————— b) lim [ {+—
( ) x=32 x2_5x+6 ( ) x=0 | ,-xl

6) Find the following integrals:
(Note: You may use some special functions to do them)

@ [T xterdr  (5%) () .[(: X (1-x)° dx (5%)

(c) _[: I: xye ™ dx dy (6%)

7) (a) State the Taylor’s theorem in Calculus. A (6%)

(b)Let f(x)= -1—;- Find the Taylor series of /' represents f at x=0. (5%)
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