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PART - A (10 x 2 =20 Marks)
Answer ALL Questions

Find the median of the set of observations 26,27,28,18,35,26,20,35,40,26.
Determine the binomial distribution for which the mean is 4 and variance
3.

Define Type I and Type II errors.

Give two uses of y? distribution.

Test whether v; = (1, -2, 3), v, = (5,6, -1) and v; = (3,2,1) form a linear
dependence or linear independence?

Check whether the set S = {1 + 2x — x2,4 — 2x + x%,—1 + 18x — 9x?}
forms a basis for P»(R)?

Test the map T:R — R defined by T(x) =x+3Vx€ER is a linear
transformation.

State dimension theorem for Linear Transformation.

If u and v are any two vectors in an inner product space, then prove that
lu+vll? + llu — vl = 2([ull? + Iv]1?).

Prove that in an inner product space V(F), < u,av+ pw >=a <u,v >
+6 <uw>.

PART - B (5 x 16 = 80 Marks)
Answer ALL Questions
a) (i) Find the M.G.F. of Binomial distribution and hence find mean and
variance.

(i1) If a random variable X follows a Poisson distribution such that
P(X =2) =9P(X =4) +90P(X = 6) Find A, the mean and
variance of X.

OR
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b)

12. a)

b)

13. a)

14. a)

b)

(1) Calculate the co-efficient of correlation from the following data:
X | 25|30 |28| 29 |32| 24 |36| 28| 27 | 21

Y 18] 20 |21 | 16 |14 | 13 | 22| 15| 19 | 12

(i) If X is a normal variate with mean 30 and S.D =5, then find
(i) P(26 < X < 40) (ii) P(X = 45) (iii) P(]X — 30| > 5)

(i) A random sample of 400 mangoes was taken from a large
consignment and 40 were found to be bad. Is this a sample from a
consignment with proportion of bad mangoes 7.5%?

(i1)) The following data relate to a random sample of government
employees in two states of the Indian Union:

State | Size Mean Monthly income of Variance
Employees
1 16 440 40
11 25 460 42

Test whether the samples come from the normal population with same
variance.

OR
The theory predicts that the proportion of beans in the four groups
A,B,C and D should be 9:3:3:1.In an experiment among 1600 beans,
the numbers in the four groups were 882, 313, 287 and 118. Do the
experimental results support the theory?

Prove that set of ordered n-tuples (al‘az,,, an,)eR" forms a vector
space under usual addition and scalar multiplication.

OR
u, =(2,-3,1),u, = (1,4,-2),u; = (-8,12,—-4), u, =
(1,37,—17),us = (=3, —3,8) generate R*. Find a subset of the set
{uq, uy, usz, uy, us} that forms a basis for R

(i) Let T: R? - P,(R) be a linear transformation such that  T(1,1) =
2—-3x+x%? , T(23)=1-—x% . Determine T and find
T(—1,2),T(—5,2).Also find the rank and nullity of T.

(ii) Suppose T: R? - R? is linear, T(1,0) = (1,4),T(1,1) = (2,5) .
What is T(2,3) ? Is T one- to- one?
OR

Let T: R? - R3 is a linear transformation such that
T(1,1) =(1,0,2),T(2,3) = (1,—1,4). Then find

G) T

(i) T(2.5), T(8.11)

(iii)Rank T

Is T one-one function or onto function?
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15. a) (i) Let u= (ay, az,...,an) , v = (by, by ..., by) € F'(C). Define
<u,v>= a;by +a,b, + -+ a,b,. Verify whether it is an inner
product space of F™.

(ii)Let u= (2, 1+1i,i),v= (2—1i, 2,1+ 2i) be vectors inC3(C).
Compute using the standard inner product < u,v >, ||uf|, ||v|| and
llu + vl
OR
b) In an inner product space R3(R) with the standard inner product,
B ={(1,0,1),(1,0,—1),(0,3,4)} is a basis. By Gram-Schmidt
Orthogonalization process, find an orthogonal basis. Hence find an
orthonormal basis.
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