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1. Evaluate the following limils:

1+ b)) .
(1) ;Im( -L‘)~—- (6%) (b) um[i-+—2 T ;-'3-] (10%)
30 -3 n ”
2. B

valuate the following integral (indefinite and definile)

4x’
(ﬂ) J‘I“:-;; dx

(6%) (b) J:r xsinxdx  (7%)
3. Let
Ax-2sin2e
f(x)= 45 (10%)
a x=0

Find the value of & such that the function Jis everywhere continuous

4. Assume (hat two variables X and ¥ are randomly chosen from Uniform(-1,1)
and Uniform(0,1), respectively. (i.e. X ~Uniformn(-1 1) and

Y~Uniform(0,1) are
independent). Find the probability thal the roots of the equationr h(¢) =0

are real,
where ()= +2X¢4Y

CIRBP b ZAR B K Sk B 2) (8%)

5. Let X be a positive continuous random variable with probability density function

(pd.L) f and cumulative distribution function F(x):J“/'(t)dt Iet h be
defined as

(10%)
noy=2E_ 4 ves
1- F(x)

where A is a positive constant. Prove that (he pd.f. f has the form
S(x)=Ae™, x> 0. (Hint: integrate 4 with respective to x and note that F'= f)

6. Let Y be a continuous random variable with pdt. f,(»)=kt+6y,yel0,1]

Calculale  (a) the value of & (b) the median of ¥ (¢) the mode of ¥

(5%,
5%, 5%)
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7. Suppose that 4 and B are events such that P(4)= 1/3, P(B)=1/5 and

P(A|B)Y+P(B| A)=2/3. Evaluate P(A°~B%) (8%)

8. Suppose that the joint p-d.f. of two random variables X and 1

Ayl
2

y TOCX <0, ~0< P <o,

| -
S(x ) = Ey.

e
3

(@) Are X and ¥ independent? Briefly Explain.  (5%)
(bYFind P(X <1/4 and ¥?>1). (8%)

(c) Derive the p.d.f of W = x? 9°%)

(D(172)=0.6915, ®(1)=0.8413, d(2)=0.9772, where Ox) = [ e \ar dr)






