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(3 hours) [Total marks: ,80]

N.B. (1) Question No. i is compulsory

(2) Answer any Three from remaining

(3)Figures to the right indicate full marks

(4) Use of statisticai tables is ailowed.

11 2 3'l
I.a) Show that the matrrx n = lz s +lis non derogatoty

[E4sJ
b) Determine all basic sr:lutions to the following problem-

Maxintize z: xr *3x2 -3x3

5

Subject to
x', +Zxz *3x: :4
2x1 +3vr+ 5x: = 7

X11 X2tx3, ) 0

c) Prove that F: {Txy * z)i + {xz + 2yz3}j * (3y222 + x)k is an irrotational vector and finci the

corresponding scalar @ such that F =VO. 5

ci)Can it be concludect that the average lifespan of an Indian is more than 70 years if a random

sample of 100 Indians has an average lifespan of 71.8 years with standard deviation of 8.9 years? 5

lB -B *21
2.a)Show that the rnatrix a : l+ -3 *Z 

I is diagonalizable. Alsc find the transforming matnx
[s -4 1l

6^y)rly wirere C is the boundary of

c) S olv e the follow.ing. probl em by' simpi ei mettod

MaxirniizeZ= 3xr+2xz

F= Zy (1-x)i -r- ("-"r-yr)j + (x2 + >2 +22)k where and s. is

in the first octant 6
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b) The standard deviations caiculatetJ from two random samples of sizes 9 and I 3 are l.99 and I .9.

Can the samples be regard as dralvn from the normal populations with the sarne standard deviation?

(Civen Fo,ozs :3"51 with d.o.f. 8 anrJ lland Fo,ozs:4.20with d.o.f, 12 an<{ I or Foos :4.50 u'ith d.o.f.

8andl2)

c) Use Penalty Method (Big M method) to solve the follow'i4gX.E;P.

Minimize z: 6xt + 4xz

Subject to the constratnts
2xr+3xzS30
3ru +2xz<24
xt J- xz 2 3, X1,X2 2- 0

4.a)Verify Cayley-Hamiiton theorem for the matrix

5.a) Find eA

were

.11 .:. .::.

F *xzl+zT*yzkand
1,2:0,2:1 6
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_1 t 0 1 2 J

P(x) 0.1 t'& 0,2 2k 0.3 k
and the variance

i.affedted. Not affected Total
- 'In6-culptetl .:, 29.0 110 400
;i${bt {'ndiulated: :310 ' 90 400

Tota[ 600 200 800

\

6

determine the efficiency of vaccine in preveniing tuberculosis.

.)i
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b) The means of,two random samples oisize 9 andT are 196.42 and'

of the squares of the deviation from the mean are 26.94 and 18.73

ccnsidered to have drawn from the same nofinal population?

c) Reduce the quadratic form, xtz + Zxzz + 3x:2 * ?x$z *

find its rank, index and signaiure, using congnlent

,l:.i .-' .1:'' ,,:\j."ir'i r. 
.r\'',

.1"- .r" 1...'.:.1.j;i':,,,f ;:.

,, ,.' .,, ' '-'.il."li'tt',-'
'l;;r + i'r.c.a.1 ,;.i :" .-.'''

..:--'.' , -

:" ,:: : :

. ,,: - :i,


