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ALL QUESTIONS ARE TO BE ATTEMPTED (10 Marks for every
question)

(1) (a) In a certain factory, machines I, I, and Ill are all producing
springs of the same length. Of their production, machines |, I, and !lI
respectively produce 2%, 1%, and 3% defective (D, say) springs. Of the
total production of springs in the factory, machine | produces 35%,
machine Il produces 25%, and machine |ll produces 40%. !f one spring
is selected at random from the total springs preduced in a day:

(i) Find the probability that the spring is defective, (find P(D)).

(i) If the spring found to be defective, find the probability that it is
produced by machine I.

(iii) lfP(I][D):25/215, so find (making use of (ii)) the value P(II]|D).
(b) If x is a continuous random variable with probability distribution
givenby  f(x)=4x>, 0<x<l, -

(i) Show that f(x) is really continuous probability distribution.

(i) Find the mean, variance, and standard deviation of X.

{2) (a) In a lab experiment involving inorganic syntheses of molecular
precursors to organ metallic ceramics, the final step of a five-step
reaction involves the formation of a rmetal-metal bond. The probability
of such a bond forming is p = 0.20. Let X equal the number of
successful reactions out of n = 10 such experiments. Give the mean,
variance, and standard deviation of X. Find the probability that:

(i) X' is at most 3. (iiy X is equal to 6.

{b) The serum zinc level X in micrograms per deciliter for males
between ages 15 and 17 has a distribution that is approximately normal
with p =90 and o = 15. Compute the probability P(X <120 |X > 105),
[Hint: consider the events 4= X <120, B= X >105and then

use P(4B)], use P(0< Z <1)=03413, P(0< Z <2)=04772. _

(3) {(a) Students took n = 35 samples of water from Helwan wells and
measured the amount of Sulfur in parts per million. For their data, they
obtained x = 24.11, 52 =24.44. Find 90% confidence interval for the
mean of the amount of Sulfur in parts in this lake. (zg g5 =1.65)

(b} A candy manufacturer selects mints at random from the production
line and weighs them. Fer one week, the day shift weighed n; =194

mints and the night shift weighed n, =162 mints. The numbers of these
mints that weighed at most 21 grams was x; = 28for the day shift and
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