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PART A — (10 x 2 = 20 marks)
1. What is a basis of a vector space?

2.  Let (u,v) be the Euclidean inner product on R? and let u=(3,2) and v=(4,5).
Verify (u,v) = (v,u).

3. In a coin tossing experiment, if the coin shows head, 1 die is thrown and the
result is recorded. But if the coin shows tail, 2 dice are thrown and their sum is
recorded. What is the probability that the recorded number will be 2?

4. If X is uniformly distributed with mean 1 and variance 4/3, find
P(-1<X<2).

5.  If the joint probability density function of (X,Y) is f(x, y):%, 0<x,y<2.
Find P(X+Y)<1.
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6. In a partially destroyed laboratory record of an analysis of correlation data, the

following results only are legible. Regression equations: 8x-10y+66=0,
40x -18y -214 =0, Find the correlation coefficient between X and Y .

7.  Define null hypothesis and alternative hypothesis.

8.  Write the confidence interval for large sample single mean test.

9. Define a random vector and a random matrix.

10. Is the statement “If two random vectors are independent covariance between

these vectors are zero.” Correct? If so why? If not why not? Is the converse of

| this statement true?

PART B — (5 x 13 = 65 marks)

11. (a) (1) Find the distance between X and Y with respect to (I) Euclidean
norm and

I) inner productmn with respect to W, where
1
20, Y ' 3

(ii) Find a generalized eigenvector of rank 3 corresponding to the

T A2
eigenvalue 4 =7 for the matrix [0 7 1}|. (7)
00 7
Or
=& 202
(b) Construct a QR-decomposition for the matrix A=| 3 -3 3]|. (13)
6 6 0
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12. (a) (i) Customers are used to evaluate preliminary product designs. In the
past 95% of highly successful products received good reviews, 60%
of moderately successful products received good reviews, and 10% of
poor products received good reviews. In addition, 40% of products
have been highly successful, 35% have been moderately successful,
and 25% have been poor products.

(1) What is the probability that a product attains a good review?

(2) If a new design attains a good review, what is the probability
that it will be a highly successful product?

(3) If a product does not attain a good review, what is the
probability that it will be a highly successful product? (7)

| (ii) An electronic product contains 40 integrated circuits. The
probability that any integrated circuit is defective is 0.01, and the
integrated circuits are independent. The product operates only if
there are no defective integrated circuits. What is the probability
that the product operates? (6)

WWWi‘T@i‘"FTMs’”GD m

v=2 and A =——. The city has a daily stock of 30,000 gallons.

What is the probabxhty that the stock is insufficient on a particular
day? (6)

(ii) The life of a semiconductor laser at a constant power is normally
distributed with a mean of 7000 hours and a standard deviation of
[ 600 hours.

4 (1) What is the probability that a laser fails before 5000 hours?
(2) What is the life in hours that 95% of the lasers exceed?

(3) If three lasers are used in a product and they are assumed to
fail independently, what is the probability that all three are
still operating after 7000 hours? ()

3 30909
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13. (a). Let X and Y are two random variables having the joint probability
function f(x,y)=%k(2x+3y) where X and Y can assume the integer

values 0, 1, 2 and 1, 2, 3 respectively. Find (13)
(i) The value of k.
(ii) The marginal distributions of X and ¥
(iii) The conditional distributions
(v) E®X), E(Y), EXY)
)  CovX,Y) !
(vi) Correlation between X and ¥V
Or

(b) @ If X and Y are uncorrelated random variables with variances 16
and 9, find the correlation coefficients between X+Y and X_Y .
(6)

(i) A fair coin is tossed four times. Let X denote the number of heads
occurring and let ¥ denote the longest string of heads occurring.
Find Cov(X, ). n (7)

WW\WL I S--G0)
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top quality. Show that either the production of the day chosen was
not a representative sample or the hypothesis of 20 percent was
wrong. Based on the particular day’s production find also the 95
percent confidence limits for the percentage of top-quality product.

(7)

(@) To test the claim that the resistance of electric wire can be reduced
by more than 0.050 ohm by alloying, 32 values obtained for
standard wire yielded X =0.136 ohm and s, =0.004 ohm, and 32 |

values obtained for alloyed wire yielded ¥=0.0830hm and
5, =0.005 ohm . At the 0.05 level of significance, does this support
the claim? (6)
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(b) (G Two samples of size nine and eight gave the sums of squares of
deviation from their respective means equal to 160 and 91
respectively. Can they be regarded as drawn from the same normal
population? (6)

(i) Fit a Poisson distribution for the following distribution and also test
the goodness of fit. 7
X 0 1 2 3 4%

Frequency f 142 156 69 27 5 1

15. (a) () Find the covariance matrix for the two random variables X; and
X, when their joint probability function f(x;,x,) is given by (7)
x1xz2 0 1

-1 24 .06
0 .16 .14
40" .0
4 10
(i) Let X be a 3x1 matrix vector belongs to Ny(u,Y) with [1 3 0].
00 2
Are X, and X,.i depexiient? Whagabeut (X;,X,) and (X;)? (6)
WWPWaﬁObat:mxl Sau !GaQ | I l
1 -2 0
matrix (-2 5 0 [. Calculate the population principal components
0 0 -2

for the random variables. (13)
PART C — (1 x 15 = 15 marks)

16. (a) The distance between major cracks in a highway follows an exponential
distribution with a mean of 5 miles.

(1)  What is the probability that there are no major cracks in a 10-mile
stretch of the highway?

(i) What is the probability that there are two major cracks in a 10-mile
stretch of the highway?

(iii) What is the standard deviation of the distance between major
cracks?
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(iv) What is the probability that the first major crack occurs between 12
and 15 miles of the start of inspection?

(v) What is the probability that there are no major cracks in two
separate 5-mile stretches of the highway?

(vi) Given that there are no cracks in the first 5 miles inspected, what is
the probability that there are no major cracks in the next 10 miles
inspected?
Or /

() If X and Y are two random variables having the joint probability i
density function f(x,y)=2 for 0<y<x, 0<x <1 Find v

(i) Marginal density function of X and Y

(i) Conditional densities /(i) and /[lJ
y x

(iii) Conditional variance of X given ¥ =2
(iv) Check whether X and Y are independent

(v) Find Cov(X,Y)
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