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B. Tech Degree I & II Semester Examination in
Marine Engineering, May 2008

MRE 102 ENGINEERING MATHEMATICS I

Time : 3 Hours : Maximum Marks : 100
. (All questions carry EQUAL marks)
L {a) Solve the system by Gauss elimination method.
S5x+2y+z=29
x+4y+2z= 4
2x—y+10z=44
(b) Obtain the eigen values and eigen vectors of the matrix
-2 2 -3
2 1 -6
-1 -2 0
OR
IL. (a) State and prove the necessary and sufficient condition for a function f(2)to be analytic,
322 +2 '
(b) Evaluate .“—ﬁdz where ¢ is the circle iz - 1] =1.
zt— , .
[
() Expand — in the region 1< lzl'< 2.
z°-3z+2
dy 2, Ay
ni. (a) Solve y—x—=qa +—
Y (y &

®) Solve x(l—xz)%+(2x2—l)y=x3

© Find the orthogonal trajectory of the cardoid r =a (1 —Cos 9)

OR
IV. (a) Solve (D - 2)2 y =8e™ +8sin 2x + 8x”
(b) Solve the simultaneous equations
dx
—+d4x+3y=t¢
ar 7
L +2x+5y=¢
dt
V. (a) Obtain the Fourier series for the function f(x) given by
2x
1+=—, —z<x<0
f(x)= 4 .
1- E, 0<x<rx
V4
2
Deduce that — +31—2-,|--£-2-+ =£8-
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_!fi and y are r.v's with joint pdf f{xy)=

Prove that f (m,n) = Tl-;n_—-'-_E
m+n

OR
Obtain the half range sine series for ¢*in 0 <x <1.

Using Fourier sine integral, show that

© , T
Jl—cosmlsinx/ldlz > when O<x <
0 0 whenx>nx

e
Find the Laplace transform of ;

Find the inverse Laplace transform of

st-a

. s
Evalate L ————— ¢ by Convolution theorem.
(s*+a*)

OR

Derive the Laplace transform of periodic function.
d2

Solve by transform method ay_ 3 dy

e E_-F 2y =4t+e” where (0)=1and

y(©)=-1

State Baye’s theorem.

A bag X contains 2 white and 3 red balls and a bag Y contains 4 white and 5 red balls.
One ball is drawn at random from one of the bags and is found to be red. Find the
probability that it was drawn from bag Y.

Find the mean and variance for the following distribution :

x : 8 12 16 20 24

1 1 3 1 1

Y®: 5 5 3 3D
OR

Ifthejointpdfofxandyis f(x,y):—;-(é—x-y)’ 0<x<?2

2<y<d
(i Find the marginal pdf of x and y
(ii) Test the independence of x and y
(iii) Find the conditional pdf of x given y and y given x.
x+2y

18

(%¥)=(11),(1,2),(2,1),(2 2) then find the marginal pdfs.
Also examine whether x and y are independent.
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