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l{ote: (1) Question No. I is Compulsory.
(2) Answer any three questions frorn e,2 to e.6.
(3) Figures to the right indicate full marks.
(4) Statistical Table to be provided

Q.1. Attempt any Five euestio{rs ito* rfr" nno*ing.
a) t-2,

Find the sum and product of the eigenvalues of a -- f _S
[-s

--9 5t
-L0 ?|
-7L 14i

b) Construct the dual
Maximise

of the following LPP

Subject to constraiht
2,,:= Sxt * 4x2
2x1I6x235
7xr*3,x232
X1, X22A

c) Find value of o, in the expansion of Fourier series for f @) : xz in {*r,n)
d) Calculate firSt 2 raw moments for probability density function

f(x\_{*t-, x20 ^ ' .J

/\' t0 }therwi.se

e)

f)

c)

Q.3.
a)

Obtain Spearman's r follcwing data

Q.2.
a) The number of traffic accidents that ocCur on a particular stretch of roi^rd during

a month follows a Poisson distribution with a mean of 7 . Find the probabitity of
observing exactly three accidents on this stretch of road next month.
Calculate the correlation coefficient for the following'heights of fathers()K) and
theigr
X 65 66 67 67 58 69 70 72
Y 67 68 65 68 72 72 69 7l

:'il
?

b)

What is the rer,nainder when 511 is divided by 7

Expand Fourier series for f (x) = x2 tn (0,2)

Fit a straight line of the form data
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b) By using'Chinese Remainder theorem, solve x = 3 (mod 4), x = 5 (mod T)
c) l--e 4 4l- 

Find eigen values and eigen vectors of .A = | -g 3 4l
[-ra B 7)

X 18 l7 i3 I7 L9 2t
Y 2T 22 t4 t7 18 t3

x to the followi
X I aJ 5 7 8 10
Y 8 4 5 7 8 4
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8'( - \4i 64-

Findmomentgeneratingfunctionaboutoriginofx,lrencefindfir'sttworar,v
moments. F 

y+.1

b) The distribution of wait times at a dri+b:$rough restaurant i* uppro*imately ' 5
normal with mean 185 seconds and standard deviation l5 seconds. llnd the
percentage of wait times that are
i. b"t*""tr 155 and 215 seconds. ,'*
ii. more than 170 seconcls.

c) l-B I -21
Check whether the matrix e : 14 -3 -Z I is diagonal izable, if yesi, find

LE -+ 1.1
the diabolizing matrix P and:.,the diagonal matrix D.

Qs. ta) l-3 2 'tl 4
VerifyCayley-Hamiltontheoremformatrix / - l1 Z Zlls z 1J
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Q4.
a) A random variable X hasahe following probability distribution

X I 2 3 4

P(X:x) 0.2 0.3 0.3 0.2

b) Maximise Z^7xr*5,x2
Subject to constraint -x1 - 2x2 7 -6

4x1 *3x2{'l,Z
Xt,X2>0

c) Perform key generation encryption and decryption fo'r RSA Algorithrn with 6
thefol1owingparametersprimeSP:3,q:llmeSSage,M:5

Q6.
a) Expand Fourier series tor f (x): = x tn (-n, rr)

b) Obtain the equatibn of line of regression of X on Yresslon or Jt on
X 21 23 25 27 28 20
Y 8 l2 15 T7 18 20

c) Using the method of Lagrange's multipliers, solve the following NLPP 5
Maximise Z: xt' + *r' + x32 : 1,0x1 - 6xz ^ 4xz
Subject to constraint x, * xz * x= : 7 xr, xz, xs > 0

"_4
lF

* rlc rl.tr& {c r|< {< * *rlc * {<
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