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Instructions:
(l) All questions are comPulsorY.
(2) Draw neat diagrams wherever applicable'

(3) Assume suitable data, if necessary'

BT
level

COMax.
Marksa

No.
Question

Qr Solve any two questions out of three: (05 marks each)

3c05A totai number of 3759 individuals were interviewed in a public opinion

survey on a political proposal. of them, 1872were rnen and the rest were

*o*"". A total of 2257 individuals were in favor of the proposal, and 9tr7

were opposed to it. A total of 243 men favour were undecided, and 442

wornen Lpposed the proposal. Do you justify or contradict the hypothesis

that there is no association between gender and Opinion?

[The table value of x2 at 1-oS 0.05, and at dof 2 is 5.991, at dof 1 is 3.Ei4i,

at dof 3 is 7.8151

a)

Jc02
b) Find Cholesky composition of matrix A

| 4 1,2 -161
n=l tz 37 -431

L-re -43 eB I
Jco1

10

c) If A =W 1l]n* eigenvalues 5 and - 1, then find r and y values

Solve any two questions out of three: (05 marks each)Q2

Jco4The incomes of a gloup of 10,000 people were founcl to be normally

distributed with a mean of Rs. 520 and a standard deviation of Rs. 60' llind

i) the number of people har,ing income between Rs. 400 and Rs. 550, and

ii) the lowest income of the richest 5% of the peopie'

[Area under standard normal crirve from z = a ta 2 is 0,69 1 5, fi'om z ==

il to O.S is 0.0228, area from 0 to 0.51 is 0'1950 , area tiom 0 to 0.45 is

0.1736, area for 0 to 56 is 0.2123, area frorn 0 t0 0'55 is 0.20881

a)

2co3b) Calculate the Kendall's Tau rank correlation coefficient for the following

x 5 l1 2 t0 8 1

Y 4 10 13 5 8 I
data:

l0
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c) Find an optimal solution to the following L"P.P. by computing all basic

solutions and then finding one that maximizes the objective function.

Maximize z, = 2 xt- 2x2 * 44 - lxa
Subject to x1 * 4x2 * Zxs * Bxu = 2,

-xt*2x2*3x3*4xo=1,
X1,X2,X3,X4 )- Q

c06 03

Q.3 Solve any two questions out of tfuee. (10 marks each) 2A

a) The following table presents a frequency drstribution of a dataset.

Calculate the ftrst quartile (Qi-r), the second quartile (Qa ). the third
quarlile (Qtl), the mean, and the variance fi'om the data belorv:

Class Interval (CI) Frequency (F)

0-50 5

50-100 10

100-150 J

150-200 4

200-2s0 0

250-300 i5
300-350 6

350-400 {
400-450

,|

co3 )

b) (i)Verify Cayley-Hamilton theorem and find A-t for o:l; {] H*r.
f-rnd.4s - 4A+ - 7A3 + 77A2 - A - 101 interms of .A.

l 4 z -zr 
(5 marks)

(ii) Show that the matrix l-S 3 2 lis diagonali zabl.e .Find the

l,-z 4 1J
transforming matrix and the diagonal matrix. (5 marks)

col
a5

c) r-1 1t
Find the Singular Value Decomposition (SVD) of a= l1 1 I' [r -1]

co2 3

Q.4 Solve any fwo questions out of three. (10 marks each)

a) A car manufacturer wants to compafe the fuel efficiency (miles per gallon) c05 5
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ofthreecarbrands(BrandA,BrandB,andBrandC)'The

Brand A Brand B

9 TJ 14

11 12 l?

13 10 17

9 1ri 1

I 5 9

DOF F(3, 16),F(2,12), F(2,9),F(3,1 1) at

are 3.2389, 3.89, 4.25, 3.59 respectively]'

data for 5 cars ofeach brand is as follows:

sigr,ificant
level

[Table

difference LnA to test ifthere is aay ANOVPerform a One-W
the three brands at a 5ak significance

the mean firel efficiency among
value of F distribution at

LOS 0.05

firel efficien,cy

3CO4,C
o6

(ii) Using the method of Lagrange's multipliers, soh'e the following

X.f-.p.p." Optimize 2= q*, * Bx2 * xtz -' xzz 
-

Subject to x1* x2= 4, xi'xz : 0 > 0
( 6 marks)

(i)
machine

q certainanof item byproducedttrethat1SIT known probability
t0 theare sentitemstheIf0.IS 05.defective producedbeing

atfo containing exactlythe number packetsfindof 24,
1of 0001n packets.itemsdefective consignment

market in packets

least, and at most
( -l marks)

b)

3CC6,C
(}4c) (i) Use the Simplex method to solve the following L'P'P

Maximise z='Lxr*74x2
subjectto 2x1*xz45A,

Zxr*5x2 11A0,
Zx1*3x2390

xyx22A.

(ii)The time (in hours) required to repair a rvatch is exponentialiy

distributed with pararneler )" = 112.

iU Wfr"t is the piobability thar the repair time exceeds 2 hours?

iti) clr*n that its duration exceeds g hours, rvhat is the probability that it

wiil take more than 1I hours in total? (4 marks)

(6 marks)

*+*** **{< + * ***'t< *{'* ***'}!* *
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