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Note: Answer any FIVE full questions, ehoosing ONE full questton from each module.

.,,,:.,.'i ; Module-l
I a. Determine the values of k such that the system of linear equations

x + y * z : l, x + 5y * 1?=k 
"and x + 4y + l0z : El*$Sconsistent and hence solve,' (07 Marks)."'q*. . .!9 .'*'..,*.-"t'

b. Let W be subspace of Rl:]&inned by the vectors sS"

xt=

1

2

-l
*,.1

1'

2

-l
1

2

-2

.#'n "

_:;-!

\Ss" ;:
.dt',,*olj! 

-" 
X2 - x,=
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I tl [- rlrrllc. (i) Compute the distanc"e between * =| 2 l, V=| -, 
Ir L3l;* Lol

=[,L;:[-'l ,.*$* (06Marks)(ii) Compute the*Asglg between x = I ^ I,- d = l, I-.;5:= ^Pl =' 
' L-U x
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a. InvestigpiE.the values of l" anud F such that the system of equations x * y * z:6,
x + 2y-"t,32: 10 and x * 2y,.,,'* M, 71 may have

, riiriltill

Find the
,; --.1 L -J
'subset that form the basis'for W.

(i) Unique solution (ii) hfinite solution (iii) No solution'
b. Find''the co-ordinate vector of (10, 5, 0) relative to the vectors (1, -1, l) , (0,

(3; 0, -l ).
qi;!,-3how that u = (ul, uz) and v : (vr, v2) in R2 defined by.r, v) = 3urvr + Zuzvz

product space.
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3 a. Orthogonaff$diagonalize

A:

b. Find singular vaitit ecompgsition of

,dl

'::::=:irdNsffi
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(10 Marks)



:(
,*'. "'' 18A156

oR ,,' &*,ol= ry
4 a. Apply Gram Schmidt orthogonalizationprocess to the UdsiJ g : {(1, 0, l), (1,0,^-1) ,

fO, :, a) ) of the inner ptduct ,pu.. R3 to find an orthogonal basis of R3. Also find

onhonormal basis of Ri. (lo Marks)

b. Find Eigen decomposition of the tnatrix

lrt -4 i)tl
^ I. _) _51 (l0Marks)f\-lt -z 'ltt

Llo -4 -61 ," T- i"ru; .

6i'agtrl{odule-3 ,*
a. ComputetheTaylorpolynorqiq$tri,forn:0, 1,5, 10 for-f(xf=sinx+coxx atxo:0.

.:. tui:' ,, *i (07 Marks)

b. Compute the derivative qf&.Sfiinction h(x) : (2x + Da*irsing the chain rule. (06 Marks)

c. Consider the matrix RfleS N and f : R.M*N -+ mliN. with (R) = RrR = K e RN*N. Find
gradient dK/dR. "' (07 Marks)

,oR
a. Find the gradient dfldx for the function f(x1, x2) = xix, + x,x3, eR. (06 Marks)

b. Consider the function h : R-+ R ,
T"l

- -1 - ,*? lxr I

h(t) =,u[toe)b with f : R2 + R,,=':"R + R2, (.);;."i, x =L;;],
."':-l' 

::i'l:j;,, $

Compute the gradient ofh with respect to t. .,r. 
"swk!:c. Consider the functions ou ,i\

fi(x)=sin(x1)cos(x2),*",.Ri'* , * q":

I:(X):XX , X€l( 
Af

(i) What are the dimensions of ! t (ii) Compute the Jacobians.
Ax

It cos tl
e(t) : 

[,rin,-]
(07 Marks)

(07 Marks)

Module-4
a. A box A contains two white and ftur black marbles. Another box B contains five white and

seven blaek marbles. A marble,is transferred from box A to box B, then a marble is drawn

from B.,Find the probab{iry,f"}ut it is white.
b. Consider the followirg'tiiihiiute distribution p(x,

X and Y. Comnute (i) The marsinal distributior.x$mnd Y. C
J.:;ir ::- --:t---r:-- -t-

::::
.f;: !
'': '::

i1;l.lli

(06 Marks)
y) of two discrete random variables
r p(x) and p(y) (ii) The conditional4l*e ,

,i,r,e.,ailistribution p(x

(07 Marks)
c. Let X be a continuous randoiii.variable with probability density function on 0 ( x < 1

f(x) = 3x2. Find the probability density function of Y : X2 (07 Marks)

OR
a. Three machines.A, B, C produces 50%, 30% and 20% of the items in a factory. The

percentage of defective items are 3Yo, 4Yo and 57o respectively. If an item is selected at

random, yhaflis the probability that it is defettive what is the probability that it is from A.
(06 Marks)

'*#=** 2 or3

o,:,

',lfiir

marginal ffitrrbuttons p(x
'lX: x3)" '{'1r

',Y\X Xtd X2 X3 X4 X5

YI 0Pr. 0.02 0.03 0.1 0.1

Yz &ffi' 0.1 0.05 0.07 0.2

Y: .0.1 0.05 0.03 0.0s 0.04
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(07 Marks)

(10 Marks)

t(t) where t, : R derive the converse conjugate. (07 Marks)
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b.

positive definite muti* and y e Rn.
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b. The life of a bulb is a normal variate with. a mean life,of 2040 hours and standard deviation

of 60 hours. In a consignment of 2000 lamps, find hoW riiany would be expected to bum for
(i) more than 2l 50 hours (ii) less than 1950 hours''({ii) between 1920 hours and 2160 hours

Given A(1.5) = 0.4332,A(l.83) :0.4664, A(2)'66'w47r, (07 Marks)

Express Bernoulli distribution as exponentifl famiS form. *fu, (07 Marks)

*--"-%r' ffry-trlp.t{il&-S kffi'
Find stationary points and indicate l{fuef},H'they are maximum, m[girfrum or saddle points

Derive dual linear program usingta&tange duality for the lino#:frbgram
-+;: "B& '.:: ti,'.:l

n+u+@bv^
quadratic prc graffi Uf ing Lagran ge auatffiIthe quadratic pro gram'

f;I"*. i*'q* + crx
-ir.$Tr

subjpcflo Ax<b *rr"ffiR*d, b e \fud c e Rd.
q

J .& 'rril lslji (10 Marks)
iL" X

Find the convex conjug'l#of a quadratic function (y): iVTt-', where k e Rn"n is a
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