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Question Paper Code : 27326

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2015.
Second Semester
Marine Engineering
MA 6252 — MATHEMATICS FOR MARINE ENGINEERING — IT

(Regulations 2013)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Form the differential equation of simple harmonic motion given by
y = 2cos(nt +4).

Solve : Q=2.
dx x

2
Solve the equation : d 3; + 2ﬂ +y=0.
dx dx

Find the particular integral of the equation (D2 - 9)y =e’,

Find the unit normal vector to the surface x>+ y* =z at (1, -2, 5).

Prove that curl(¥) =0, where r = xi + uj +zk.

State the sufficient conditions for the function f(z) = u +iv to be analytic.

. . \ . 1
Find the invariant points of f(z) =—.
z

Find : L[tsint].

Evaluate L™ 2; .
s +6s+13



11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

®
(i)

@

(i)

@

(i)

@
(1)

PART B — (5 x 16 = 80 marks)

y dy (xz +yz)—1
Solve : ~ —— + =0. 8
Ve dx ox? + y2)+1 @
Solve : (2x” +3y” —T)xdx — (3xz +2y% - 8) ydy =0. (8)
Or
Solve : (x2 - yz)dx —xydy=0. (8)
Solve : (x+1)ﬂ—y=e3"(x+1)z. €))
dx
Solve : (Dz -4D+ 3) y =cos2x + 2x°. (8)
2
Solve : Z 321 +a’y = tan ax using variation of parameters. (8)
X
Or
Solve : (xzD2 —xD + l)y =logx. (8)

Solve the simultaneous equations : %35 +2y =sint and % - 2x = cost -
t t

®)

Verify Gauss divergence theorem for F =x% +y°j +z°k taken over the

cube bounded by the planes x =0,y=0,z2=0,x=1,y=1 and z=1.

®

(i)

@
(11)

®

(i)

Or

Find the value of n such that the vector "7 is both solenoidal and
irrotational. (8)

Verify Stokes theorem for F = (xz - yz){ +2xyj in the rectangular
region of z=0 plane bounded by the lines x =0, y=0,x =a and

y=b. 8

Prove that the real and imaginary parts of an analytic function are

harmonic. 8
Find the bilinear transformation that maps 1, i and -1 of the
z-plane onto 0,1 and o of the w-plane. (8
Or
Construct the analytic function f(2)=u+iv, where
u(x,y)=e” (x cosy — ysin y). (8)
Find the image of | z +1|=1 under the map w = l (8)
z
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15.

(a)

(b)

(i)

®

(1)

Find the Laplace transform of
sinwt, for 0<it< z o
f() = . %U” and f(t+—j:f(t).
0, for —<t<— w
w w

Using convolution find the inverse Laplace

82

(82 + az)(sz + bz)'

Or

Find Laplace transform of f(¢) = 082t — cos 3t )

2

Using Laplace transform, solve 2
t

and y'(0)=4.

where

)

transform of

®)

)

dy+4y:sin2t, given y(0)=3

)
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Question Paper Code : 72067

B.E./B.Tech. DEGREE EXAMINATION, APRIIL/MAY 2017.
Second Semester
Marine Engineering
MA 6252 — MATHEMATICS FOR MARINE ENGINEERING — II

(Regulations 2013)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

ay Yl JTazyT
Write the order and degree of |1+ (—yj =c? {_z}
dx dx

Obtain the differential equation of simple harmonic motion given by

x = Acos(nt +a).

Transform the equation x2y”+xy'=x into a linear differential equation with

constant coefficients.
Solve (D2 + 4)y =0.

Find the directional derivative of f (x, y,z): xy® + yz* at the point (2-1,1) in the

direction of vector i + 2]A' +2k.

Find the divergence and curl of the vector V = (xyz)f + (3362 y)J + (xz2 - yzz)l;, at
the point (2,-1,1).

6z-9
o

Find the fixed points of the transformation w =

Define bilinear transformation, under what condition this is conformal.



10.

11.

12.

13.

Write down the formula to find the Laplace transform of f(t) which is periodic
with period ‘p’.

Find Ll{

(@ @
(i)
(b) @
(11)
(@ @
(11)
b  ®
(i)
@ @
(1)

(s - 3 }

PART B — (5 x 16 = 80 marks)

dy x*+y*-1
Solve 2% =0. 8
v x dx 2ix2+y2i+1 ®)
Solve (x2 - yZ)dx —-x ydy=0. )]
Or
dy _ 3x 2
Solve (x+1)==—y=e*(x +1). ®
dx
Find the orthogonal trajectory of the family of the cardioids
r=a(l-cosf). (8)
Solve (D2 —-4D + 4)y =e*x* + cos2x. (8
2
Solve d 3; - 2% +2y =e*sinx using variation of parameters. (8)
X X
Or
Solve x*y" + xy'+y = log x.sin(log x) (8)

An uncharged condenser of capacity C is charged by applying an
. t . ..

e.m.f E sin ———, through leads of self-inductance L and negligible
JLC ¢ o

resistance. Prove that at time ¢, the charge on one of the plates is
E—C[sin B, WL cos t } (8)
2 JLc JLCc T JLcC]

Find the work done in moving a particle in the force field
F =3x2i+(2xz—y)f+zl%, along a straight line from (0,0,0) to
2,1, 3). (6)

Evaluate J.F ,ds where F= 4xi 2 yzf +2% and S is the surface
boundingthe region x®+ y* =4,z =0 nad z = 3. (10)

Or
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14.

15.

(b)

(a)

(b)

(a)

(b)

Verify Stoke’s theorem for F :x2£+xy} integrated round the square

whose sides are x =0, y=0,x =a, y =a in the plane z =0. (16)

®

(11)

(11)

®

(i)

Show that u(x, y) = élog(x2 + yz) is harmonic and find its conjugate
harmonic function. (8)

Show that an analytic function with (1) constant real part is

constant and (2) constant modulus is constant. (8
Or
Show that the transformation co:l maps a circle in z- plane to a
z
circle in the - plane. Plane or to a straight line if the circle in the
z-plane passes through the origin. (8)

Find the bilinear transformation that maps the points
z=1,-1,—1to the points » =1,0,—i. (8)

cos 2t —cos 3t

. ®)

Find the Laplace transform of

Find the Laplace transform of the rectangular wave of period 27

t 0<t<rx
defined b t)= ’ 8
eHne Yf() {27[—75, T<t<27 ®
Or
Find 1| — 52 | )
(32 +4s+ 5)2
2
Solve % + 6% +9y=2¢"" y(0)=1,5'(0)=-2 using Laplace
transform. (8

3 72067
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Question Paper Code : 77190

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015.
Second Semester

Marine Engineering
MA 6252 — MATHEMATICS FOR MARINE ENGINEERING - 11

(Regulation 2013)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Find the order and degree -~ of the differential equation

(ﬂf—(x+1)d—+y:0.

dx dx
_ 2
Solve : Q+ —1 y2 =0
dx 1-x

Obtain  the  particular integral of the  differential equation
(8D + D-14)y =13¢*.

Convert the equation x* y''+4xy'+2y = e* as a linear equation with constant
co-efficients.

Show that F = (x+2y)i 4 (y +32)j +(x —22)k is solenoidal.
State Green’s theorem in a plane.
Define analytic function with an example.

Write orthogonal property of an analytic function.
Find L (t2 sint).

State initial and final value theorems on Laplace transform.

Ws 18



11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

@)  Solve (2x—4y)+%(x—2y+1)20. (8)
X
(i) Solve y'+ycosx =sinxcosx. (8)
Or
(@)  Solve cos(x+ y)dx + (3y2 +2y + cos (x + y))dy =0. (8)
(i1) Find the orthogonal trajectories of the family of coaxial circles
x*+y®>+2Ax +c =0 where A is a parameter. (8)
(@) Solve y"-4y'+3y =sin3x +x”. €©)]
(i) Solve the equation y''+y=xcosx by the method of variation of
parameters. (8)
Or
(i)  Solve x%y"—2xy'-4y = 32(logx ) . (8)

(i1) A cantilever beam of length [, with uniform lead w per unit length
has a concentrated load W at the free end. If the differential
equation of the elastic curve 1s given by

EIY'"= W(Z—x)+%(l—x)2. Find the maximum deflection of the
beam. (8)

Verify Stoke’s theorem for F = xyLT—Zij—ZXE , where S is the open
surface of the rectangular parallelepiped formed by the planes x =0,
x=1,y=0,y=2 and z =3 above the xoy plane. (16)

Or

Verify Gauss divergence theorem for F = x?i + yzj+22 k, where S is
the surface of the cuboid formed by the planes x =0, x=a, y=0
y=b,z=0and z=c. (16)

(i) State and prove the necessary condition for f(z) to be analytic. (8)

(i1) Find the bilinear transformation which maps the points 0, 1, o« into
the points i, 1, —i respectively. (8)

Or
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15.

(b)

(a)

(b)

@

(i)

(i)

@

(i)

Prove that the function v = xy (x2 - yz) is harmonic. Also find the

conjugate harmonic function z and the corresponding analytic
function f(z) =u+iv. 8)

. ) 1
Discuss the transformation w = —. (8)
z

Find the Laplace transform of triangular wave function

t, in0<t<a

t) = and f(t+2a)=f({)Vt. 8
f(@) {2a—t,inc1£t£2a f( )= () 8)
Using convolution theorem, find the inverse Laplace transform of

S

> ©)

(82 + oﬂ)2
Or
Solve the equation y''+y'-2y =3cos3t—11sin3f, y(0)=0 and
y'(0) = 6, using Laplace transform technique. (8
Find the inverse Laplace - transform of the function
1)e™

P =+l 8

(®) s +2s+5 ®)
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Question Paper Code : 80607

B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.
Second Semester
Marine Engineering

MA 6252 — MATHEMATICS FOR MARINE ENGINEERING — II

(Regulations 2013)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Form the differential equation by eliminating the arbitrary function from
y =Cos (2x)

Define exact differential equations.

2
Solve the equation 4y _ 4 dy. +4y=0.
dx* dx

Find the particular integral of the equation (D2 +5D + 6) y=e".
Find the area of a circle with radius a, using Green’s theorem.
Find the unit normal vector to the surface xy®2? =4 at the point (-1, -1, 2).

State the sufficient conditions for the function f(z)=u +iv to be analytic.

Find the fixed points of f(z)=

N |~

Find Lt cos t].

Evaluate L™ {2;} .
s —4s+5
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11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

@

(i)

(i)

@

(11)

@
(ii)

PART B — (5 x 16 = 80 marks)

Obtain the differential equation of all circles of radius a and centre

(h, ). ®)
Solve y (2xy + ex) dx=e"dy. )]
Or
dy .
Solve it (x+ y)+cos(x + ). ®
X
Solve (8y+2x+4) dx =(4x+6y+5)dy. )]
Solve (D2 -2D + 2)y =e" cosx. ®
2
Solve % +4y = tan2x , using variation of parameters. (8)
X
Or
Solve [(1 +xf D*+(1+x)D+ 1] y =2sin [log (1+x)]. (8)

Solve (D2 +2D + 4) y=2x? +3e™, by using method of undetermined
coefficients. (8)

Verify Gauss divergence theorem for F = x% + y? ; +22k taken over the
cube bounded by the planes x =0, y=0,z=0,x=1, y=1 and z=1. (16)

®

(11)

®
(i)

®

(1)

Or

Find the value of n such that the vector r" 7 is both solenoidal and
irrotational. (8)

Verify Stokes theorem for F = (x2 —y? )f+2xy; in the rectangular
region of z=0 plane bounded by the lines x=0, y=0, x=a and

Prove that the real and imaginary parts of an analytic function are
harmonie. (8)
Find the bilinear transformation that map 1, i, and —1 of the
z-plane onto 0, 1 and o of the w-plane. (8
Or
Construct ~ the  analytic  function f(z)=u+iv, where
u(x, y)= e” (x cos y—ysin y). (8
Find the image of |z + 1| =1 under the map w = 1 . (8
z
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15.

(a)

(b)

(1)

®

(1)

Find the Laplace transform of ft), where
t for O<t<a

t)=1" d ft+2a)=71(¢). 8
r) {2a—t,fora<t<2a and f(t+2a)=7() ®)
Using convolution theorem, find the inverse Laplace transform of

: ®
(32 +a2) (32 +62)'
Or

Find the Laplace transform of f (t) = w. (8

. d*y dy .
Using Laplace transform, solve e + 6d— +8y=2, given y (0) =1

x x

and y'(0)=1. (8)

3 80607
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Question Paper Code : 97239

B.E./B.Tech. DEGREE EXAMINATION, DECEMBER 2015/JANUARY 2016.

Second Semester
Marine Engineering
MA 6252 — MATHEMATICS FOR MARINE ENGINEERING

(Regulation 2013)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Obtain the differential equation of ‘the coaxial ‘circles of the system

x% + y® +2ax +c¢* =0 where cis a constant and ‘a’ is a variable.

Find an integrating factor of 2 sin(y2 )dx + xy cos(y2 )dy =0.

2
Find the Wronskian of the independent solutions of % +4y=0.
X

State the four possible ways of the end fixation of a strut.
Give the greatest rate of increase of u = xyz* at (1, 0, 3)?

T
3

Show that the vector field F = 1s solenoidal.

Show that y(x, y) =3x%y +2x% — y* —2y? is harmonic.

Find the fixed points of w = -
z+2i

Find L(¢ cost).

Give the Laplace transform of a periodic function with period ‘p’.

WK 3



11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

®

(i)

@

(i)

®

(i)

®

(i)

®

(11)

PART B — (5 x 16 = 80 marks)

d Zry?-1
Solve 2% x2 y2 =0. €©)]
x dx 2ix +y i+1
Show that the current 1" in an electrical circuit containing an
inductance ‘L’ and a resistance ‘R’ in series and acted on by an
electromotive force FE sinwt satisfies the differential equation
Lﬂ + Ri = Esinwt. Also, find the value of the current at any time

dt

‘¢, if initially there is no current in the circuit. (8)
Or
Find the orthogonal trajectories of a system of confocal and coaxial
parabolas. 8)
Solve (xy2 _ e )dx —x%ydy=0. (8
2
Solve d_32/ —4y=xsinhx. (8)
dx
Solve the simultaneous equations : £ =2y; by =2z; dz =2x. (8)
dt dt dt
Or
Solve by the method of undetermined coefficients:
(D2—3D+2)y=x2+ex. ®)
2
Solve : xzd—g+xﬁ+y =logxsin(logx). ()]
dx dx
Prove that V2£(r) = £"() + 2 £'(r). ®)
r

If the vector field F = x%i +zj + yzl; is defined over the volume of
the cuboid given by 0<x<a,0<y<b, 0<z<c enclosing the

surface S, then evaluate the surface integral ”ﬁ -ndS . (8)
S

Or

Verify Stokes theorem for the vector field F = (xz - yg)i + 2xyj integrated

around the rectangle in the z=0 plane and bounded by the lines
x=0,x=a,y=0,y=b. (16)

2 97239
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14.

15.

(a)

(b)

(a)

(b)

@

(i)

@

(1)

(11)

®

(11)

If w=u+iv represents the complex potential for an electric field

—~ ., then find . 8)
X"ty

and v=x%-y* +

Find the image of the region bounded by the lines
x=0, y=0, x+y=1 in the z-plane by the mapping w = (e"”“)Z. (8)

Or
Show that under the transformation w = 1 , circles and straight
z
lines are mapped into circles or straight lines. (8)

If f(z) =u =iv is analytic, then prove that VZu? =V??* = 2|f’(z)|2 .(8)

Verify the initial value theorem and the final value theorem under

the Laplace transforms, for the function f (t) =e (t + 2)2. (8)
Using Laplace transform, solve the initial wvalue problem
y' =6y +9y =te™, y(0)=2, y'(0)=6. (8)
Or
U 1 h find L7 5 (10)
sing convolution theorem, find L~ . 10
g (52 +a2)(52 +b2)
Find Litsin(2t + 3)}. (6)

3 97239
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