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Note: I . A nswer any FIW full quesiions, choosing ONE full question from"eadt module.

Nlodule+ I M L C

Q.l a.

[r r Il
a=l+ 3 -tl, using th"

[r s 3.]

system of 6quations,

Find the inverse of the following matrix,

partrtion method. Also, find the so

xt+x2*xr=l
4*, +3Ir,-xr=6,
3x, +.5x, + 3x, = 4

lution of the

l0 L2 col

b. Ur" tte Cineh's method to reduce thgfollowing matrix to tridiagonal form

12r3l
n=lr 4 2l

Lr z3)

10
a

L3 col

OR

Q.2 a. Solve the following.equations by using Relaxetion method

x+5Y-32=18
-2x+2y+72=19

10 L2 col

b. Find all -l[- eigenvalues,:and eigenvectors

I 0.sI
I

I 0.25 I by using Given's qethod.t'
0.2s 2 )

of the matrix,

Ir
A=l r

L0s

10 L3 co1

Module - 2

Q.3 L. Define: (i) Vector space (ii) Subspace.

Show H is a subspace ofV where V = {V,, V2} and H = Span {Vr, Vz}
07 L1 coz

b. 1;E 
"rd1tr6 

ire subspas-es of the vector space V(F) then show that:

(i) Wr + W2 is a subspace,of V(F) (ii) Wr * W2 = {W1t-' W2}

,', i .

07 LI co2

C; Show that the three victors (1,
linearly independent.

I, -l), (2, -3, 5) and (-2, 1, 4) of R.3 are 06 L2 co2

OR
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Q.4 a.

Find:
(i) T(u), the image of u under the transfor'uratbn T'

iti Furi'an x in il'' whose i-uq" under T is b'

tiiil o","r-ine whether c is in it" 
1114of 

transformation T'

:f

Define a linear transformatton'
T(x): Ax, so that

It -_'.lr.r I
r(x) =* =ll, 

i lL;,J=;

01 L1 co2
b. Let T : Rn --r R.'be a linear tres@rmatlon' rrove tnat r

and only if the equation T(x) ='0 hm only the trivial solution'

j 06 L2 co-2
c. Show that the vectors (t' 2;':lE (2,l,o), (1, -t' 'z) IorrR a oasrs ur n\

Find an onton the vectors

S = {u, : (L,, 1,,'1), u, = (-1, 0, -l), us = (-l , Z, 3)\ by applying

Gram-schmidl.orthogonalization process'

Fi"d@Qd'tlecomposition of the nmtro{,

by applying Gram-schraidt method,

fto lL3 fcoT
L.Q.s

'10 L2 co3
b.

10-TEt co3
@sohtiont- A*=b, where

| i2 -1 3

2l
-23
42
02
r -1

I

4

I

l,

5

-2
I

3

5

Q.6 L,

10 L3 co3
b. Find the

[r 2
A=l

123

fuular value

21

-2)

decomposrtton or me grvell tllalr r"\'

fottL3 faot
Mndnle - 4

@d nine times. Find the

following eventa:
(i) Exactly 3teads occurred
(iil Atleast 3 heads occurred

iiii; ntfu*f3heads and atleast 2 tails occurred'

probabilities of each of the
Q.7 D..

2o1 4
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b. A Gaussian random variable has a probability density functionffihe form

[, (x ) = cexp[( -2x2 + 3x + l)]
(i) Find the value of the constant c.

(ii) Find the values of the parameter m and o for this"Gaussian random
variable.

07 L3 co4

c. ThJiu.r.nt (in mA) measured in a piece of copper wire is known to fo.lloW

a unrtbrm distribution over the interval [0,.25[. Write down the fonngla..fur

the probability density function flx) of the random variable X representing

the current. Calculate the mean and variance of the distribution.,,,;

06 L2 c04

OR

Q.8 a. In a normal distribution l5o/o items are below 35 and l0% items are above

65. Find the mean and standard deviation, f tf .O+)= 0.3,1pd f ff .Zal = 0.4.

07 L2 co4

b. The joint probability distribution of two random varbbles X and Y is as

follows:

Comp-ute the (i) COV (X, Y) (iD.,f,X, Y) 
,:,, 

' 
{r,r

Y
X

4 2 7

I r/8 U4 l/8
5 u4 ri8 l/8

07 L3 co4

c.

(iii) atmost 3 mistakes

The probability that a news reader commits no mistalee in reading news,,"is

l/el. Find the probability that on a particular newi kodcast. The 1eittbi-

commits:
(i) only 2 mistakes (ii) more than 3 mistakcs 

"-

06 L2 c04

Module - 5

Qe a. Define:
(i) Characteristic function
(ii) Moment generating frrnction
(iii) Probabilitygeneratingfunction

Find the probability generatiry functton

x:0, 1,2,.....

of (x) given f(x) = I-^r-
x!

by

01 LI co5

b. Suppose a source sends symbols from a three-letter alphabet with

p"=1, R=1, B=+ are the source symbolX e {a,b,c} and - 4. , 
4

probabilities.
(i) Determine the entropy ofthis source.

(ii) Give a source code that has an average code word lenglh that matches

the entroPY.

01 L2 cos

c. ealc"late th. mean and second moment for a random variable with a

uniform probability density function given as

{lta. o(x<a
f"(x)={'-'rx\/r/ 

[0, otherwise

06 L3 cos

OR
3 of4
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