Problem 1: Suppose that the life time in years of a part, X, has has
distribution function

F(z)=1 —e®, for z>0.

[5] (a) Is the part wearing out, getting stronger or not changing with time?
Why?

[8] (b) What is the median life time for the part (in years)?

[12] (c) Calculate the probability that the part will survive 6 extra months
after serving for 1.5 years.
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[20] Problem 2: The controlled temperature of a room has normal distri-
bution with mean p and standard deviation ¢ = 0.1° Celsius. The mean p must
be set by the user. What is the smallest value of u such that the temperature
in the room is above 15° Celsius 95% of the time?

Hint: Let Z ~ N (0,1) and set ® (z) = P(Z < z). The values of & (z) for
several values of z are given below:
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Problem 3: Suppose that X; and X are two independent Binomial(n, p)
random variables with common mean 6 and variance 4.
[7](a) What are the values of n and p ?

[6])(b) What is the distribution of § = Xy + X2? Why?
[12](c) Calculate P (X; = 6|S = 10)
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Problem 4: (a) A coin with probability p of “head” is independently tossed
3 times. Let Y be the position of the first head in the sequence. If no head
appears in the three tosses then Y is set equal to 4.

[‘?‘][ﬂ i) Calculate the probability mass functlon fy (y) and the distribution
function Fy (y). R n BPTESS 1OV O . Yoo avewot ft{f_uw‘l
when p=-71/2.
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[6] (ii) Calculate the mean of Y P’(E%‘Ow
[8] (iii) Five independent replications of this experiment produced the se-
quence 3,3,4,2,3. What is your estimate for p? Hint: say what equation the
cstlmate P must solve. No need to solve this equation.

b) [9] The experiment described in Part (a) is independently repeated twice,
ylcldmg the sequence Yy, Y5, Let

X = max {1, Y2}

Complete the following table

Fy (z) fx (z)
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