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Max Marks: 100 ANSWER ALL QUESTIONS - Time: 3 Hours
PART A (2 x 10 = 20)
1. The probability that A will be alive in 20 years is 0.7 and the probability that B

will be alive in 20 years .is 0.5. Find the probabiiity that both will be alive in 20 -
years.

—

2. Find k if the probability density of a random variable Xis given by

0 elsewhere

f(z) = {kx(l ~-z), O<z<l,

3. A radar system has a probability of 0.1 of detecting a certain target during a single
scan. Find the probability that the target will be detected 2 times in four consecutive

scans.

4. Suppose that the number of typographical errors on a single page of the book has a
" Poisson distribution with parameter A = 1/2. Calculate the probability that there
is atleast one error on the given page.

5. Determine the value of ¢ for which the function given by -

cry, ==1,2,3, y=12,3,
f(z) =
0 elsewhere

can serve as a joint probability distribution.
6. Prove that if X and Y are independent random variables, then Cou(X,Y) = 0.

7. A random sample of 100 recorded deaths in the United States during the past year
showed an average life span of 71.8 years. Assuming a population standard deviation
of 8.9 years, does this seem to indicate that the mean life span today is greater than
70 years? Use a 0.05 level of significance.

8. Define Type I error and Type II error.

9. What are the three basic designs of experiment?
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10. Write down the ANOVA table for iihe Latin square design.

12.

13.

PART B (5 x 16 = 80 Marks)

11. (i) If /

(a)

(b)

—z2/2 >0
Te , T >
flz) =
0 <0

show that f(z) is a p.d.f. of a continuous random variable and find its cumu-

lative distributive function.

(8 marks)

{ii) A bolt is manufactured by 3 machines A, B and C. A turns out twice as
many items as B, and machines B and C produce equal number of items. 2%
of bolts produced by A and B are defective and 4% of bolts produced by C are
defective. All bolts are put into 1 stock pile and one is chosen from this pile.
What is the probability that it is defective? {8 marks)

1.

ii.

ii.

il.

Find the mean and variance of a Poisson random variable. (8 Marks)
Trains arrive at a station at 15 minutes intervals starting at 4 a.m. If
a passenger arrive at a station at a time that is uniformly distributed
between 9.00 and 9.30, find the probability that he has to wait for the
train for (i) less than 6 minutes (ii) more than 10 minutes.

{8 Marks)
(OR)
State and prove the merhoryle‘ss property of a geometric distribution.
(8 Marks)

In a class of students, the heights of the students is normally distributed.
Six percent have height below 60 inches and 39 percent are between 60
and 70 inches. Find the mean and standard deviation of height.

{8 Marks)
The joint p.d.f. of two random variables X and Y is given by
2dzy, >0, y>0, x+y <1
flz,y) = .
0, otherwise.
Find the conditional mean and variance of ¥ given X. (8 Marks)

Let X and Y be random variables with the joint distribution given in the
following table: ' :

3] 2 4 |sum:
1 {011]0270.2] 05
3 103]01(01] 05
|'sum | 0.4 /0.3 ]0.3 ]
{a) Find the marginal distributions of X and Y
(b) Find the Cov(X,Y).

(8 Marks)
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| (OR)

(b) The frn variables X and Y is giveﬁ by
,0<z<1,0<y<1
§~wise

Find i on X and the regression line of X on Y.
! - {16 marks)

N
Mo {a) i T‘ind selectivity of 190 radio receivers produced the

Iellowing table:

Fidelity

‘ B | Low | Average | High |
&y Low | 6 12 32

171 Average | 33 61 13

' | High | 13 | 15 0

Us!j‘signiﬁcance to test whether there is a relationship
‘(df%ﬁdelit.y and selectivity. (8 Marks)
ii. Thigamples are measurements of the heat producing ca-

Pachjories per ton) of specimens of coal from two mines:

i

960 [ 8,130 | 8,350 | 8,070 | 8,340
950 [ 7,890 | 7,900 | 8,140 | 7,920 | 7,840
k]

' ASS?i%pulation sampled can be approximated closely with
Norshaving the same variance, test the null hypothesis

K1 —e alternative hypothesis 1y — po 7 0 at the 0.01 level
(8 Marks)

of sig
| . (OR)
(b) i Fit afltion to the following data and also test the goodness
of fit 1f significance. _
x|0]1[2]3]4]5[6
Tls|18]2®]12]7|6]4

(8 Marks)

* 1i. The f¢ number of sales which a sample of 9 salespeople of
industh California and a sample of 6 sales people of indus-
trial clgon made over a certain fixed period of time:

559 68 {44 | 71]63 |46 |69 |54 |48

| 50| 36 | 62 ] 52 | 70 | 41

Test atsignificance whether it is reasonable to assume that

the variwo populations sampled are equa‘l. _
: (8 marks)



