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[Duration : Three Hours] ‘ | {Max.Marks : 100]
Please check whether you have got the right question paper. ;
Instructions: *Attempt five questions, any two questions each from part A and pan B and one from
part C. < :

ii) Assume suitable data, if necessary.
i) Figures to the right indicate -full lmrks
PART-~A-

DT T

Q.1 Answer any two questions from the followmg : \, - : ¢ . : X 2x20 =40)

SERS e

a) Define rank of a matrix. Find- the rank\ofﬂle’ﬁ)]lowm;g nmnx by reducmg 1tto S n

normal form.

2 5 4SBT TSNS S
-1 -3 2 =2 - S S S S
2 4 ‘—'1]»:6,,\\,7 T T TN IS e S
b) Solve the given system ofequatxon T JRSPCIRYES 06
3x+y+22—3\ ol it ot il
2x—3y—z==3 . "o - i
x+2y+z —f}
¢) Calulate Karl Pearson’s coefficient of correlation’ from the following data. 07

Cost(x) - 39 65 . 62° 90 - 8 75 25 48 36 78
Sales(y) 47 53 58 8 62 -68 60 91 51 84

Q.2 a) Define orthogonal matrix. Find a , 8,y 05
628 Sy
Such that A= |a f —Y]
a =By “3x3

+ b) Inagiven race, probability that 4 horses A, B, C and D winning the race is given by 05
13, 1:4, 1:5 and 1:6 . Find the probability that one of them wins the race.

¢) An incidence of a certain diseases is such that on a average 20% of worker suffer 05
from it. If 10 workers are selected at random. Find the probability that
i) Exactly two workers suffer from disease
i) Not more than two workers suffer from disease.
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d) There are 3 true coin and one fake coin. With head on both side. A coin s chosen at 05
random and tossed four times and if head occurs all the four times what is the
probability that false coin has been chosen and used?

Q.3 a) State and prove Cayley Hamilton theorem. 06
b) Find a matrix P that transforms the matrix 07

2 2 1
A=[2 5 %|to diagonal form
1 2 2

¢) Inasample of 600 taken from a big city, 400 are found to be smokers In anotber \ 07

sample of 900, 450 are found to be smokers...

Do the data indicate that there is a mgmﬁcant dnﬂ‘emnce n the habt of smokng m \
two cities? ROA ARSI Sl e
i) At 1 % level of sngmﬁcance e — % 't.;
ii) At 5% level of sngmﬁcance ' EQPAN y

‘ PART« ‘

Answer any two questions frgrﬁ the ﬁ)ﬂowmg. : S
Q.4 a) Find the Laplace Transform of. SN E S 07
D ctesink (2t) ) e SIOR

J5.

b) IfL[f(O)] =f (s) where L[f(t)] denotes the Laplace transfonn of f(t), prove that ¢
i) Lle*f(O]=f(s—a) .
i) L[] f(t)dt] e

”
c) Fmd the Founer trarsform of the ﬁmctlon gl o 07
_ |x] <1 :
f(x) b O S e

and find the valué of [~ (&S%:s{—"x)cos( )dx

2

Q.5 a) Use convolution theorem of Laplace transform, find the inverse Laplace transform of 08
1

s(s2+a?)

b) If F[f(x)] = f(s) is the Fourier transform of f(x) 06
Show that ) flf(ax)] = /(%)

i) fl f()cosax] = 3 [f(s+a) +f(s = )]
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Q.6

Q38

0)

a)

b)

c)

Answer any one question from the fbllowmg

a)

b)

¢)

d)
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Solve the difference equation using Z-transform y,,,+4 y,,, +3 ¥n = 3™ subject
toy, =0andy, =0

Find the inverse Laplace Transform of
: -1 [s-2 : s*+9
i) cot™?! (—3—) i) log (s2+16)
If fit) is periollic function of period ‘T’
ie. f(t+T) = f(t) Then prove that L[f(t)] —_e{#{
Find the z-transform of the following =
i) 3n —4sin (5) iﬂ‘ n’ze“!‘
PART—\ A ST "SRR ONESEE

Find sin A, given that A = [1 = 1 '_

-1 3 praaey o8B
If P(4) = P (B)»_ = \,P(AYU B) e
find P (A|B)and P(Bw) :
Find z71

[——*-—(z DG 2)] usmg pamal fractlon method

Define Unit step functlon and find its Laplace Tmnsform

From 6 Engmeers and 5 busmcssmen, a committee has to be formed having 3

~engineers and2busmessmen. <

How many commitiees. can form?

) - If there i no restriction - :

i) 2 particular engineers must be included.

iii) 1 particular businessman must be excluded.

Solve the integral equation using Laplace transform.
t
y(t) +f y(t)dt = sint
0

Find the Eigen values and Eigen vectors for the matrix.

4 6 6
A=l 3z
-1 -4 -3
3
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