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1. Suppose that X is a discrete random variable with the probabitity function
k(| x=3{+1) x=0,%1,%2,+3
plx) = EhEST
{ 0 otherwise (6+6+8 pts)

(a) Show k=1/28;
(b) Find P(X is odd | X £ 0.5);
(c) Find Var(X), the variance of X.

2. Suppose that X is a discrete random variable with E(X) =1 and E[X(X-2)] = 3. Let Y = -3X +5.

(a) Find Var(Y);
(b) Find the correlation coefficient of X and Y, px v.
3. Let X be an exponential random variable with mean 1. (10+15 pts)
(a) Find the cumulative distribution function F(X) of X;
(b) Find the probability density function of Y = - In X.

(10+ S pts)

(hint: the probability density function of exponential random variable X with parameter A >0 is

f(x)=4* x20 and f(x)=0 otherwise.)

4. The joint Probability function of X & Y is given in the right,
(a) Find P(XY=0);

(6 + 8+ 10 pts)

. Pyy(xy)| y=-2 =0 =1
(b) Are X, Y independent? : =1 0 yo 4 )0 2
Give detailed work to support your answer. =0 0.1 (.) 0.1

(c) Find the Probability function of W if W = min(X, Y); ) 0 ;)5 0.1 0 ;)5
x= . . BN

5.1f X is a Gaussian RV with variance = 100, and P[X > 45.5] = 0.95, find (a) E{X], (b) P{ X = 68]. (16 pts)
The table in the following is ®(z) = P[ Z < z | where Z is a standard normal random variable,

| 2 ®@) |z Pz 2@ |z P(2) | z ®(@) |z D(z2) |
0.00 05000 | 0.50 0.6915 | 1.00 08413 | 1.50 0.9332 2.00 097725 | 2.50 0.99379
001 05040 | 0.51 06950 | 1.01 08438 | 1.51 0.9345 201 097778 | 251 0.99396
002 05080 | 0.52 0.6985 | 1.02 08461 | 1.52 09357 | 2.02 097831 | 2.52 0.99413
003 05120 | 0.53 07019 | 1.03 0.8485 | 1.53 0.9370 201 097882 | 253 0.99430
004 05160 | 0.54 0.7054 | 1.04 0.8508 | 1.54 09382 | 2.04 097932 | 2.54 0.99446
005 05199 | 0.55 07088 | 1.05 0.8531 | 1.55 09394 | 205 097982 | 2.55 0.99461
006 05239 | 0.56 07123 | 1.06 08554 | 1.56 09406 | 206 098030 | 2.56 0.99477
007 05279 | 0.57 0.7157 | 1.07 08577 | 1.57 0.9418 | 2.07 098077 | 2.57 0.99492
008 05319 | 0.58 0.7190 | 1.08 0.8599 | 1.58 09429 | 2.08 098124 | 2.58 0.99506
009 05359 | 059 07224 | 1.09 08621 | 1.59 0.9441 | 2.09 098169 | 2.59 0.99520
010 05398 | 0.60 0.7257 | 1.10 0.8643 | 1.60 0.9452 | 210 098214 | 2.60 0.99534
011 05438 | 0.61 07201 | 1.11 08665 | 1.61 09463 [ 2.1 0.98257 | 2.61 0.99547
0.12 05478 | 062 07324 | 1.12 0.8686 | 1.62 09474 | 2.12 098300 | 2.62 0.99560
0.13 05517 | 0.63 0.7357 | 1.13 0.8708 | 1.63 0.9484 | 213 098341 | 2.63 0.99573
0.14 05557 | 064 07389 | 1.14 08729 | 1.64 0.9495 | 2.14 098382 | 2.64 0.99585
015 05596 | 0.65 07422 | 115 08749 | 1.65 09505 | 2.15 098422 | 2.65 099598
016 05636 | 0.66 07454 [ 1.16 08770 | 1.66 09515 | 2.16 0.98461 | 2.66 0.99609
017 05675 | 0.67 07486 | 1.17 0.8790 | 1.67 0.9525 | 2.17 098500 | 2.67 0.99621
018 05714 | 0.68 07517 | 1.18 08810 | 1.68 09535 | 2.18 098537 | 2.68 0.99632
019 05753 | 0.69 07549 | 1.19 08830 | 1.69 09545 | 219 0.98574 | 269 0.99643
020 05793 | 070 07580 | 120 0.8849 | 1.70 09554 [ 2.20 0.98610 | 2.70  0.99653
02t 05832] 071 07611121 08869 | 1.71 09564 | 2.21 0.98645 271 0.99664
022 058711072 07642 | 1.22 08888 | 1.72 09573 | 222 098679 | 2.72 0.99674
023 05910 | 073 07673 | 1.23 0.8907 173 09582 | 223 0.98713 | 273 0.99683
024 05948 | 074 07704 | 1.24 08925 | 1 74 09591 | 224 098745 | 2.74 0.99693
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