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The figures in the margin indicate full marks for the questions.
Answer Question No. 1 and any four from the rest.

se the correct option : (10 x 1 =10)
Let for a square matrix A, | A |=0. Then which of the following is wrong?

(a) A issingular (b) A can have a zero row
(¢) A isinvertible (d) A can have a zero column -

Let S and T be two subspaces of a vector space V over the field F.
Then SuT will always a subspace of V(F) if

@ SnT=¢

(b) S and 7T contained in each other
(¢) S has the additive identity of V(F)
(d) None of these

Which of the following symmetric matrix is positive definite?

(2 3] 8 -2]
® s g ack? WRE
[0 1] (2 -3]
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(iv) Which of the following.is a linear map on R 9 |
@ Flx, y)=(x, %) ) F(x, )=, 5+3)
© Flx )= ) @ Fley)=(x+y %)

(v) Let V be a vector space of finite dimension n. Then any n+1 or more
vectors must be linearly dependent -

State True/False
(vi) Let a coin is tossed twice. Then the probability of getting at most one head is

3 BINA CHowp
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© 3 @) None of these

(vii) If A and B are independent events. Then
(@) P{AnB)=0 ®) P (AnB)=P(a).P(B)
© P (AnB)=P(A)+P(B) (d)  None of these
(viti) If T : V—>W be any linear transform then, Kernel of 7' is
(a) a subspace of V (b) a subspace of W
| (¢) not a subspace (d) none of these
(ix) The standard deviation of binomial distribution is
(@ np (b)  npq
(¢ ‘/rﬁ (d) * none of these

(x) If the probability density function of continuous random variable X is given
by f, )=1; 0 < x <1. Then the value of E(x) is

(x

1 1
(a) E (b) 5
2
5

(©

(d) none of these

2.  (a) Define a vector space. Give two examples. | (3+2=5)

(b) Define subspace of a vector space. Consider the vector space R’ (R). Let
W={a,bc)e R*la=2b=38c} be a subset of R?. Check whether W is a

subspace of R? (R). (3+3=6)

(¢) Determine whether or not the following vectors in R% are linearly
independent. (1, -2,1), (2,1, -1), (7, - 4, 1). (4)

ECE 181401 2



(b)

(©)

(b)

()

(d)

(b)

(c)

State Rank — Nullity theorem. Verify Rank — Nullity theorem with the
linear transformation

T: R*— R defined by T (x, y)=(x, x+ ¥, ¥). (2+3=5)
Suppose u, v, w are linearly independent vectors. Prove that S is linearly
independent where S = {u +v-2w, u-v—-w, u+ w}. (5)
. ; .. |5 3
Verify Cayley — Hamilton theorem for the matrix A = s 16 (5)
4 1 -1
Find the eigen values and eigen vectors of the matrix A={2 5 -2]|.
BINA CHOWDHURY CENTRAL LIBRARY 1
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Define an inner product space. Give an example. = - (2+1=3)
1100
i . 2.3 00 - ; e
Find M® for M = oy 3 bn using block matrix multiplication. (5)
0 0 4

5)
Define orthogonal vectors in an inner product space. Eind the value of k so
that the vectors u = (1, 2ok, 3) and v= (3, k1, - 5) in RY are orthogonal. (2)

In a class 60% of the students are boys and remaining are girls. It is known
that the probability of a boy getting distinction is 0.30 and that of girl
getting distinction is 0.35. Find the probablhty that a student chosen at
random will get distinction. (5)

The joint probability mass functionA of random variables X and Y is given
’ {kxiyjz, x,=1,2,8y =123

by P, , \x;, 5 )=
e ( ‘ J) 0, otherwise

Find the marginal density mass functions of X and Y. . (B)

A random variable X has the density function f(x)=

—0<x <. Find

(1) the value of C

i) P(%<x<1) (5)
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6. (a)
(b)

(©

T. 2Aa)

(b)

()

Find the mean and variance of Binomial distribution. (3+3=6)

In a normal distribution 831% of the items are under 45 and 8% of the items
are over 64: Find the mean and standard deviation of the distribution.  (5)

Let T:U —» V be a linear mapping show that Kernel of T, ker T is a

subspace of U where U are V' are vector spaces over the same field F'. (4)
What do you mean by Random Processes? Write briefly about the types of
random processes. (2+4=6)

In the fair — coin experiment, a random process X(¢) is defined as follows :
BINA CHOWDHURY cE

x(t) = cosxt, if heads occur ; Gili &G’gg;?AL LIBRARY
- . - : Zara, Hatkh
=1 if tails occur Guwaha?i - %v? 8? ;a
Find () E[x ()], Gi) F, (x, t) for t=0.25, 0.5, 1. (4)

A dice 1s tossed and corresponding to the dots S =_{1,"2; 3, 4,5, 6}. A random

process X (t) is formed with the following time functions : (5)
X(1,t)=-3, X(2,t)=1, X(8,t)=1-¢
X(4,t)=1+t, X 6,t)=2-¢t, X(6,t)=t-2

Find g, (), E(X2), o*x (), Ryx (0, t)-

ECE 181401 4



