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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2015. 

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 × 2 = 20 marks) 

1. Form the differential equation of simple harmonic motion given by 

)4cos(2 += nty . 

2. Solve : 
x

y

dx

dy
= . 

3. Solve the equation : 02
2

2

=++ y
dx

dy

dx

yd
. 

4. Find the particular integral of the equation ( ) xeyD 32 9 −=− . 

5. Find the unit normal vector to the surface zyx =+ 22  at )5,2,1( − . 

6. Prove that 0)( =rcurl
r

, where kzjuixr ˆˆˆ ++= . 

7. State the sufficient conditions for the function ivuzf +=)(  to be analytic. 

8. Find the invariant points of 
z

zf
1

)( = . 

9. Find : [ ]ttL sin . 

10. Evaluate 





++

−

136

1
2

1

ss
L . 
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PART B — (5 × 16 = 80 marks) 

11. (a) (i) Solve : 
( )
( ) 0

12

1
22

22

=
++
−+

+
yx

yx

dx

dy

x

y
. (8) 

  (ii) Solve : ( ) 0823)732( 2222 =−+−−+ ydyyxxdxyx . (8) 

Or 

 (b) (i) Solve : ( ) 022 =−− dyxydxyx .  (8)  

  (ii) Solve : ( ) ( )23 11 +=−+ xey
dx

dy
x x . (8) 

12. (a) (i) Solve : ( ) 22 22cos34 xxyDD +=+− . (8)  

  (ii) Solve : axya
dx

yd
tan2

2

2

=+ using variation of parameters. (8) 

Or 

 (b) (i) Solve : ( ) xyxDDx log122 =+− . (8) 

  (ii) Solve the simultaneous equations : ty
dt

dx
sin2 =+  and  tx

dt

dy
cos2 =− . 

    (8) 

13. (a) Verify Gauss divergence theorem for kzjyixF
rrrr

222 ++=  taken over the 

cube bounded by the planes 1,1,0,0,0 ===== yxzyx  and 1=z . 

Or 

 (b) (i) Find the value of n  such that the vector rrn
r
 is both solenoidal and 

irrotational.   (8) 

  (ii) Verify Stokes theorem for ( ) jxyiyxF
rrr

222 +−=  in the rectangular 

region of 0=z  plane bounded by the lines axyx === ,0,0  and 

by = .   (8) 

14. (a) (i) Prove that the real and imaginary parts of an analytic function are 

harmonic.   (8) 

  (ii) Find the bilinear transformation that maps 1, i  and –1 of the  

z-plane onto 0,1 and ∞  of the w-plane. (8) 

Or 

 (b) (i) Construct the analytic function ivuzf +=)( , where  
xeyxu −=),(  ( )yyyx sincos − .  (8) 

  (ii) Find the image of 1|1| =+z  under the map 
z

w
1

= . (8) 
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15. (a) (i) Find the Laplace transform of )(tf , where 










<<

<<
=

w
t

w

w
twt

tf
ππ

π

2
for,0

0for,sin
)(  and )(

2
tf

w
tf =








+

π
. (8) 

  (ii) Using convolution find the inverse Laplace transform of 

( ) ( )2222

2

bsas

s

++
.   (8) 

Or 

 (b) (i) Find Laplace transform of 
t

tt
tf

3cos2cos
)(

−
= . (8) 

  (ii) Using Laplace transform, solve ty
dt

yd
2sin4

2

2

=+ , given 3)0( =y  

and 4)0( =′y .   (8) 

————————— 
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B.E./B.Tech. DEGREE EXAMINATION, APRIL/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 × 2 = 20 marks) 

1. Write the order and degree of 

2

2

2
2

3
2

1 







=




















+

dx

yd
c

dx

dy
 

2. Obtain the differential equation of simple harmonic motion given by 

( ).cos antAx +=  

3. Transform the equation xxyyx =+′′ '2  into a linear differential equation with 

constant coefficients. 

4. Solve ( ) .042 =+ yD  

5. Find the directional derivative of ( ) 32,, yzxyzyxf +=  at the point (2-1,1) in the 

direction of vector .ˆ2ˆ2ˆ kji ++  

6. Find the divergence and curl of the vector ( ) ( ) ( )kzyxzjyxixyzV ˆˆ3ˆ 222 −++=  at 

the point (2,-1,1). 

7. Find the fixed points of the transformation .
96

z

z −
=ω  

8. Define bilinear transformation, under what condition this is conformal. 

Question Paper Code : 72067 
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9. Write down the formula to find the Laplace transform of f(t) which is periodic 

with period ‘p’. 

10. Find 
( )

.
3

1
2

1









−
−

s
L  

PART B — (5 × 16 = 80 marks) 

11. (a) (i) Solve ( ) .0
12

1
22

22

=
++

−+
+

yx

yx

dx

dy

x

y
  (8)   

  (ii) Solve ( ) .022 =−− dyyxdxyx   (8) 

Or 

 (b) (i) Solve ( ) ( ) .11
23 +=−+ xey

dx

dy
x x  (8) 

  (ii) Find the orthogonal trajectory of the family of the cardioids 

( ).cos1 θ−= ar    (8) 

12. (a) (i) Solve ( ) .2cos44 422 xxeyDD x +=+−  (8) 

  (ii) Solve xey
xd

yd

xd

yd x sin22
2

2

=+−  using variation of parameters.  (8) 

Or 

 (b) (i) Solve ( ).logsin.log'2 xxyxyyx =++′′  (8) 

  (ii) An uncharged condenser of capacity C is charged by applying an 

e.m.f E sin ,
LC

t
 through leads of self-inductance L and negligible 

resistance. Prove that at time t, the charge on one of the plates is 

.cossin
2 








−

LC

t

LC

t

LC

tEC
 (8) 

13. (a) (i) Find the work done in moving a particle in the force field 

( ) ,ˆˆ23 2 kzjyxzixF +−+=
r

 along a straight line from (0,0,0) to  

(2, 1, 3).   (6) 

  (ii) Evaluate ∫
s

sdF ,
r

 where kzjyix ˆˆ2ˆ4 22 +−=F
r

 and S  is the surface 

boundingthe region 0,422 ==+ zyx  nad .3=z  (10) 

Or 
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 (b) Verify Stoke’s theorem for jxyixF ˆˆ2 +=
r

 integrated round the square 

whose sides are ayaxyx ==== ,,0,0  in the plane .0=z  (16)  

14. (a) (i) Show that ( ) ( )22log
2

1
, yxyxu +=  is harmonic and find its conjugate 

harmonic function.   (8) 

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

constant and (2) constant modulus is constant. (8) 

Or 

 (b) (i) Show that the transformation 
z

1
=ω  maps a circle in z- plane to a 

circle in the ω - plane. Plane or to a straight line if the circle in the 

z-plane passes through the origin. (8) 

  (ii) Find the bilinear transformation that maps the points 

1,,1 −−= iz to the points .,0, ii −=ω  (8)  

15. (a) (i) Find the Laplace transform of 
t

tt 3cos2cos −
. (8) 

  (ii) Find the Laplace transform of the rectangular wave of period 2π  

defined by ( )




≤≤−

≤≤
=

πππ
π
2,2

0,

tt

tt
tf  (8) 

Or 

 (b) (i) Find 
( )

.
54

2
22

1













++

+−

ss

s
L    (8)  

  (ii)  Solve ( ) ( ) 20',10,296 3

2

2

−===++ − yyey
dt

dy

dt

yd t  using Laplace 

transform.   (8) 

 

————––––—— 
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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015. 

Second Semester 

Marine Engineering 

MA 6252 — MATHEMATICS FOR MARINE ENGINEERING – II 

(Regulation 2013) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. Find the order and degree of the differential equation 

( ) 01

3

=++−







y

dx

dy
x

dx

dy
. 

2. Solve : 0
1

1
2

2

=
−
−

+
x

y

dx

dy
. 

3. Obtain the particular integral of the differential equation 

( ) xeyDD 22 13143 =−+ . 

4. Convert the equation 
xeyxyyx =++ 2'4''2
 as a linear equation with constant 

co-efficients. 

5. Show that ( ) ( ) ( )kzxjzyiyxF 232 −++++=  is solenoidal.  

6. State Green’s theorem in a plane. 

7. Define analytic function with an example. 

8. Write orthogonal property of an analytic function. 

9. Find ( )ttL sin2
. 

10. State initial and final value theorems on Laplace transform.  

Question Paper Code : 77190 



AU
 C

O
E 

Q
P

Ws 18Ws 18Ws 18Ws 18 

  

  77190 2

PART B — (5 × 16 = 80 marks) 

11. (a) (i) Solve ( ) ( ) 01242 =+−+− yx
dx

dy
yx . (8) 

  (ii) Solve xxxyy cossincos' =+ .  (8) 

Or 

 (b) (i) Solve ( )( ) 0cos23)(cos 2 =+++++ dyyxyydxyx . (8) 

  (ii) Find the orthogonal trajectories of the family of coaxial circles 

0222 =+++ cxyx λ  where λ  is a parameter.  (8) 

12. (a) (i) Solve 
23sin3'4'' xxyyy +=+− . (8) 

  (ii) Solve the equation xxyy cos'' =+  by the method of variation of 

parameters.    (8)   

Or 

 (b) (i) Solve ( )22 log324'2'' xyxyyx =−− . (8) 

  (ii) A cantilever beam of length l, with uniform lead w per unit length 

has a concentrated load W at the free end. If the differential 

equation of the elastic curve is given by 

( ) ( )2
2

'' xl
w

xlWEIY −+−= . Find the maximum deflection of the 

beam.    (8) 

13. (a) Verify Stoke’s theorem for kzxjyzixyF −−= 2 , where S is the open 

surface of the rectangular parallelepiped formed by the planes 0=x , 

1=x , 0=y , 2=y  and 3=z  above the xoy  plane.  (16)  

Or 

 (b) Verify Gauss divergence theorem for kzjyixF 222 ++= , where S is 

the surface of the cuboid formed by the planes 0=x , ax = , 0=y  

by = , 0=z  and cz = .   (16) 

14. (a) (i) State and prove the necessary condition for )(zf  to be analytic.  (8) 

  (ii) Find the bilinear transformation which maps the points 0, 1, ∞  into 

the points i, 1, –i respectively.   (8) 

Or 
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 (b) (i) Prove that the function ( )22 yxxyv −=  is harmonic. Also find the 

conjugate harmonic function u and the corresponding analytic 

function ivuzf +=)( .    (8) 

  (ii) Discuss the transformation 
z

w
1

= . (8) 

15. (a) (i) Find the Laplace transform of triangular wave function 





≤≤−

≤≤
=

atata

att
tf

2in,2

0in,
)(   and ttfatf ∀=+ )()2( . (8) 

  (ii) Using convolution theorem, find the inverse Laplace transform of 

( )222 as

s

+
.    (8)  

Or 

 (b) (i) Solve the equation ttyyy 3sin113cos32''' −=−+ , 0)0( =y  and 

6)0(' =y , using Laplace transform technique.  (8) 

  (ii) Find the inverse Laplace transform of the function 

( )
52

1
)(

2 ++
+

=
−

ss

es
sF

sπ

.    (8) 

————————— 
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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 

Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. Form the differential equation by eliminating the arbitrary function from 

( )xy 2cos= . 

2. Define exact differential equations. 

3. Solve the equation 044
2

2

=+− y
dx

dy

dx

yd
. 

4. Find the particular integral of the equation ( ) xeyDD =++ 652 . 

5. Find the area of a circle with radius a, using Green’s theorem. 

6. Find the unit normal vector to the surface 423 =zxy  at the point ( )2,1,1 −− . 

7. State the sufficient conditions for the function ( ) ivuzf +=  to be analytic.  

8. Find the fixed points of ( )
z

zf
1

= . 

9. Find [ ]ttL cos . 

10. Evaluate 





+−

−

54

1
2

1

ss
L . 

Question Paper Code : 80607 
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PART B — (5 × 16 = 80 marks) 

11. (a) (i) Obtain the differential equation of all circles of radius a and centre 

( )kh, .    (8) 

  (ii) Solve ( ) dyedxexyy xx =+2 .   (8) 

Or 

 (b) (i) Solve ( ) ( )yxyx
dx

dy
+++= cossin .  (8) 

  (ii) Solve dyyxdxxy )564()423( ++=++ .  (8) 

12. (a) (i) Solve ( ) xeyDD x cos222 =+− .  (8)  

  (ii) Solve xy
dx

yd
2tan4

2

2

=+ , using variation of parameters.  (8) 

Or 

 (b) (i) Solve ( ) ( )[ ] ( )[ ]xyDxDx +=++++ 1logsin2111 22
.  (8) 

  (ii) Solve ( ) xexyDD −+=++ 3242 22 , by using method of undetermined 

coefficients.    (8)  

13. (a) Verify Gauss divergence theorem for kzjyixF
rrrr

222 ++=  taken over the 

cube bounded by the planes 1,0,0,0 ==== xzyx , 1=y  and 1=z .  (16) 

Or 

 (b) (i) Find the value of n  such that the vector rrn
r
 is both solenoidal and 

irrotational.     (8) 

  (ii) Verify Stokes theorem for ( ) jxyiyxF
rrr

222 +−=  in the rectangular 

region of 0=z  plane bounded by the lines axyx === ,0,0  and 

by = .     (8) 

14. (a) (i) Prove that the real and imaginary parts of an analytic function are 
harmonic.    (8) 

  (ii) Find the bilinear transformation that map 1, i, and –1 of the  
z-plane onto 0, 1 and ∞  of the w-plane.   (8) 

Or 

 (b) (i) Construct the analytic function ( ) ivuzf += , where  

( ) xeyxu −=,  ( )yyyx sincos − .   (8) 

  (ii) Find the image of 11 =+z  under the map 
z

w
1

= .  (8) 
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15. (a) (i) Find the Laplace transform of ( )tf , where 

( )




<<−

<<
=

atata

att
tf

2for,2

0for,
 and ( ) ( )tfatf =+ 2 .   (8) 

  (ii) Using convolution theorem, find the inverse Laplace transform of 

( ) ( )2222 bsas

s

++
.    (8) 

Or 

 (b) (i) Find the Laplace transform of ( )
t

btat
tf

coscos −
= .  (8) 

  (ii) Using Laplace transform, solve 286
2

2

=++ y
dx

dy

dx

yd
, given ( ) 10 =y  

and ( ) 10 =′y .     (8) 

————————— 
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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 

Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

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

02 222 =+++ caxyx  where c is a constant and ‘a’ is a variable. 

2. Find an integrating factor of ( ) ( ) 0cossin2 22 =+ dyyxydxy . 

3. Find the Wronskian of the independent solutions of 04
2

2

=+ y
dx

yd
. 

4. State the four possible ways of the end fixation of a strut. 

5. Give the greatest rate of increase of 2xyzu =  at ( )3,0,1 ? 

6. Show that the vector field 
3r

r
F =  is solenoidal. 

7. Show that ( ) 2322 223, yyxyxyxy −−+=  is harmonic. 

8. Find the fixed points of 
iz

w
2

1

+
= . 

9. Find ( )ttL cos . 

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

Question Paper Code : 97239 
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PART B — (5 × 16 = 80 marks) 

11. (a) (i) Solve ( ) 0
12

1
22

22

=
++

−+
+

yx

yx

dx

dy

x

y
.  (8) 

  (ii) Show that the current ‘i’ in an electrical circuit containing an 

inductance ‘L’ and a resistance ‘R’ in series and acted on by an 

electromotive force tE ωsin  satisfies the differential equation 

tERi
dt

di
L ωsin=+ . Also, find the value of the current at any time 

‘t’, if initially there is no current in the circuit. (8) 

Or 

 (b) (i) Find the orthogonal trajectories of a system of confocal and coaxial 

parabolas.   (8) 

  (ii) Solve ( ) 02/12 3

=−− ydyxdxexy x . (8) 

12. (a) (i) Solve xxy
dx

yd
sinh4

2

2

=− .  (8) 

  (ii) Solve the simultaneous equations :  y
dt

dx
2= ; z

dt

dy
2= ; x

dt

dz
2= . (8) 

Or 

 (b) (i) Solve by the method of undetermined coefficients: 

( ) xexyDD +=+− 22 23 .   (8) 

  (ii) Solve : ( )xxy
dx

dy
x

dx

yd
x logsinlog

2

2
2 =++ . (8) 

13. (a) (i) Prove that ( ) ( ) ( )rf
r

rfrf ′+′′=∇
22 . (8) 

  (ii) If the vector field kjiF ˆˆˆ2 yzzx ++=  is defined over the volume of 

the cuboid given by czbyax ≤≤≤≤≤≤ 0,0,0  enclosing the 

surface S,  then evaluate the surface integral ∫∫ ⋅
S

dSnF ˆ . (8)  

Or 

 (b) Verify Stokes theorem for the vector field ( ) jiF ˆ2ˆ22 xyyx +−=  integrated 

around the rectangle in the 0=z  plane and bounded by the lines 

byyaxx ==== ,0,,0 .   (16) 
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14. (a) (i) If ivuw +=  represents the complex potential for an electric field 

and 
22

22

yx

x
yxv

+
+−= , then find ‘u’. (8) 

  (ii) Find the image of the region bounded by the lines 

1,0,0 =+== yxyx  in the z-plane by the mapping ( )Zew i 4/π= . (8) 

Or 

 (b) (i) Show that under the transformation 
z

w
1

= , circles and straight 

lines are mapped into circles or straight lines. (8) 

  (ii) If ( ) ivuzf ==  is analytic, then prove that ( ) 22222 2 zfvu ′=∇=∇ . (8) 

15. (a) (i) Verify the initial value theorem and the final value theorem under 

the Laplace transforms, for the function ( ) ( )22+= − tetf t . (8) 

  (ii) Using Laplace transform, solve the initial value problem 

( ) ( ) 60,20,96 3 =′==+′−′′ yyteyyy t . (8) 

Or 

 (b) (i) Using convolution theorem, find ( )( )







++
−

2222

2
1

bsas

s
L . (10) 

  (ii) Find ( ){ }32sin +ttL .   (6) 

————————— 
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