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1. An urn contains 1 white and 9 red marbles. A marble is drawn from the urn 100 times in
succession with replacement. Find the probability of drawing more than 14 red marbles.
Approximately, use the central limit theorem.

\ 2. A sample of size 2 is drawn at random and without replacement from the population
{1, 2,3, 4, 5} . What is the probability that the range of the sample is equal to 2? |

3. A bin of 6 light bulbs contains 2 that are deféctive. If 3 bulbs are chosen without replacement
from the bin, what is the probability that exactly 1 of the bulbs in the sample are defective?

4. A card hand selected from a standard card deck consists of 2 kings, 2 queens, and a jack. Three

additional cards are selected at random and without replacement from the remaining cards in
I the deck. What is the probability that the enlarged hand contains at least three kings?
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1 5. Let X and Y be random variables with variances 2 and 3, respectively, and covariance 1.
Let W =aX +(1- a)Y, where a 1s a constant. What is the value of a such that the random

variable W has the smallest variance?

| 6. Suppose the straight line of the torm y= bx + 2 1s fitted to the five data points (0, 3), (L 3),
(2, 1), (3, 0) and (4, 0) by the method of least squares. Whatis b ?

7. Let X be the number of independent Bernoulli trials performed until a success occurs. Let

| Y be the number of independent Bernoull: trials performed until 4 success occurs. A success

occurs with probability p and Var(X )=§ Calculate Var(Y).
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| 1. Let X be a discrete random vanable with probability function P(X =x)= -{%— for

x =1,2,3,.... What is the probability that X is odd?

2. Let the random varitable X have the density function f (x)= kx* for Osx=< \/% , and zero

elsewhere. What is the median of the distribution?

3. Ilet X be asingle observation from continuous distribution with joint density function

;.
| f(x_e)= J':'Igg—gT fOI‘Bsx$3B
..0 otherwise

‘ where 06 > 0. What is the maximum likelihood estimator of 07
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4. Let X be a continuous random variable with density function

f(x):-{%x forl<x<?2 '

0 otherwise

If Y=+ X,whatis the density functionof Y for 1<y<+2? l
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0.9279

0.9406
0.9515
0.9608
0.9686
0.9750
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0.6808

0.7157
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(8577
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0.9147
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0.9884
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0.9932

0.9949
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0.5319
0.5714
0.6103
0.6480
0.6844

(0.7190
0.7517
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0.8810
0.8997
0.9162
0.9306
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0.9535
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0.9761

0.9812
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0.9934

0.9951
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0.5359
0.5753

0.6141
0.6517
0.6879

0.7224
0.7549
0.7852
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0.8389

0.8621
0.8830
0.9015
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0.9319

0.9441
0.9545
0.9633
0.9706
0.9767

(0.9817
0.9857
0.9890
0.9916
0.9936

0.9952
0.9964
0.9974
0.9981
(.9986

1.960 2.054 2326 2576 3.090

1.960 -2.240 2,326 2.576 2.807 3.291
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