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B.Math I. Final Exam. PROBABILITY.
December 25. 9:30 AM - 12:30 PM.

Answer any eight of the nine problems. All nine problems carry
equal weight.

1 The diameter X of a ball bearing is normally distributed with mean p and
standard deviation 0.5.

If the (absolute) deviation between the diameter X and its mean is less than
0.6 the bearing can be sold for a profit of Rs50. If the indicated deviation is
greater than 1.2 the bearing must be discarded at a loss of Rs100. Otherwise
the bearing may be reworked and sold at a profit of Rs25. Find the expected
value for the profit. (Your answer has to be a numerical value.)

2 The time (in seconds) to react by an individual to a certain medicine is a
random variable with pdf given by

f(z) = { e 2 1 £ <3

0 otherwise.

where ¢ is a constant. If the individual takes more than 1.5 seconds to react a
light comes on and stays on until the time of reaction or until one second has
elapsed which ever is less. If Y is the length of the time the light is on, find the
expected value of Y.

3 If 200 numbers are chosen at random over the interval [1,2],
(a). Use the appropriate approximation to find the approximate probability
101

that at least two of them will be less than T

(b). Use the appropriate approximation to find the approximate probability
that at most 90 of them will be more than 1.6.

If you make any assumptions please state them.

4. 'T'he number of years that a washing machine functions is a random
variable I" whose hazard rate function is given by

0.3 =
S = L 0B o050 -4 L d=F-%6
1.3 if t>6

(a). If the machine is still working seven years after being purchased, find
the conditional probability that it will fail within the succeeding two years.
(b). Find the pdf of T

5 The number of televisions sold per day in an electronic store is a ran-
dom variable X with possible values 0,1,2,3,4 with respective probabilities
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0.05,0.1,0.2.5,0.4,0.2. From the past experience it is known that whenever a
television is purchased, a television stand is also purchased simultaneously with
probability 0.4.

If Y is the number of television stands that are sold along with the televisions
sold per day, find the joint probability mass function of X and Y.

Find the conditional variance of X given Y = 1.

6 Suppose that X and Y have the joint pdf given by

= e W1t y>0'2 9~ 1
f(2,y) = {U otherwise.

where ¢ is a constant. Find £ [X | Y =y] and E[Y | X = z]. (You might want
to use the aid of a graph appropriately.)

7 A man and a woman decide to meet at a restaurant around 6 pm. for a
dinner. The arrival time X (measured in hrs) of the man to the restaurant is a
random variable having the pdf

5 [ 2o 55pi b5 Sa< 65
fx (x) = { 0 otherwise.

Similarly the arrival time Y of the woman has the pdf

82 55 HEbsp-65
Iy (2P { 0 otherwise.

Assume that the man and woman arrive independently of each other. If the
first one to arrive at the restaurant will not wait for more than 15 minutes, find
the probability that they will have the dinner together. (You might want to use
the aid of a graph to identify the region of integration.)

8 Suppose that X and Y are independent random variables such that each
have the possible values 1,2, ... with

px () =pyv(n)= (1 —p)ﬂ’_lp, =12

where 0 < p < 1. Find the probability mass function of X + Y.

9 Consider ten letters A,B,C,D,E,F,G,H,I,J with their proper places
identified respectively as 1,2, ....,10. (For instance the proper place of the letter

I 1s the sixth place.) If these ten letters are arranged in a row at random find
the expected value and the variance of the number of these letters that will
occupy their proper place.
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Chapter 5

Continuous Random Variables

TABLE 5.1 AREA ®(x) UNDER THE STANDARD NORMAL CURVE TO THE LEFT OF x
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26 | 9953 9955 9956 9957 9959 9960 - .9961 9962 9963  .9964
27 | 9965 9966 9967 9968 9969 9970 9971 9972 9973  .9974
28 19974 99718 - 9976 - 9977 9977 9978 9979 9979 ' 9980 ! . .9ogi
29 | 9981 9982 9982 9983 9984 9984 9985 9985 998  .9986
30 | 9987 9987 9987 9988  .9988 9989 9989 9989  .9990  .9990
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