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Second Semester

Marine Engineering

MA8201 — MATHEMATICS FOR MARINE ENGINEERING — 11
(Regulations 2017)

Time : Three Hours Maximum : 100 Marks
Answer ALL questions
PART - A (10x2=20 Marks)

1. Obtain the differential equation of the coazial circles of the system

x2+ y% + 2ax + ¢ = 0 where c is a constant and a is a variable.
2. Solve (1 + 2xycos xZ — 2xy) dx + inx? — x%) dy = 0.
3. Find the particular integral of (D2 + 6D + 9)y = e 2% x3.
4. Solve [(2x + 3)2 D% -2 (2x + 3)D — 12]y = 0.
5. If Vo = yzi +xzj +xyk , then find ¢.

6. Find the constants space a, b, ¢, so that the vector
F=(x+2y+az)i+((bx-3y-2z)j+(4x +cy +2z)k is irrotational.
7. State any two properties of an analytic function.
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8. Find the invariant points of the bilinear transformation w =

9. Find L [t cos 3t].

»
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10. Prove that Laplace transform of unit step function is =
8
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40056 2. AT
PART - B (6x16=80 Marks)
11. a) 1) Solve gl:sin (x +y) +cos(x+y)- (8)
%

1) Find the orthogonal trajectory of the cardioids r = a (1 — cos0). (®)

(OR)
b) 1) Solve (1 +y?) dx = (tax ! y — x)dy. (8)
11) Solve [x tan (Zj — ysec? (Xﬂ dx — xsec? (X) dy=0. (8)

X 7 % X

12. a) i) Solve by the method of undetermined coefficients, (D% + 2D + 4)y = 2x2 + 3e7X.  (8)
11) Solve Dx — (D — 2)y = cos 2t and (D — 2)x + Dy = sin 2t. (8)

(OR)
b) 1) Solve by the method of variation of parameters, (D% — 2D + 1)y = ¥ logx. (8)
ii) Solve (x2D? — xD + 4)y = x2 sin(logx). 8)

13. a) i) Find the constants a and b, so that the surfaces 5x2 — 2yz — 9x = 0 and

14.

ax2y + bz3 = 4 may cut orthogonally at the point (1, — 1, 2). (8)
11) Evaluate HF‘ AdS, where F = dx 1 - 2y? ) +2° k and S is the surface bounded
S

by the region x2+ y2 =%, z=0and z =3 by using Gauss divergence theorem. (8)
(OR)
b) Verify Stoke’s theorem for F = y?z1 +z%x) + x%yk where Sis the open surface of

the cube formed by planes x =+a,y =+ a and z=+ a, in which the plane z=-a
is cut. (16)

a) 1) Prove that v =log [(x — 1)2 + (y — 2)?] is harmonic in every region which does not
include the point (1, 2). Find the corresponding analytic function w =u + iv

and also u. (3)
i1) Find the bilinear transformation that maps the points 1 +1, —1, 2 — 1 of the
z — plane into the points 0, 1, i of the w — plane. (8)
(OR)

b) 1) Iff (z) = u + iv is an analytic function of z, then prove that v? DOgif (Z)H =0. (8)

- . . 1
11) Find the image of 1 < x < 2 under the transformation w =~. (8)

zZ
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A . | sin?t
15. a) 1) Find the Laplace transform of L . . ' (8)
11) Solve the differential equation, using Laplace transform y" — 3ly’ h2y = 4t
given thaty (0) =1 andy” (0) =- 1. (8)
(OR)

t, O<t<n/2
; and
n/2<t<m

-t

b

b) 1) Find the Laplace transform of the function f (t) = {
f(n+1t)=1(@). (8)

ii) Using convolution theorem, find L™ —724_2 . (8)
(s“+2s+5)
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