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Question Paper Code : 27324

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2015.
Second Semester
Civil Engineering
MA 6251 — MATHEMATICS — II
(Common to all branches except Marine Engineering)

(Regulations 2013)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

— — 2 —
1. Prove that 3x%yi + (yz — 3xy? )j - %k 1s a solenoidal vector.

2. State Green's theorem.
3.  Find the particular integral of (D2 - 4D)y =e'x.

_ sin(logx)

4.  Transform x?y""-3xy"=""""2"L"into a differential equation with constant
X
coefficients.
5. State final value theorem on Laplace transform.
6. Flnd L_l (28;2] .
§° +4s+8
7.  Prove that w =sin2z is an analytic function.
8.  Define conformal mapping.

9. State Cauchy's integral theorem.

2
10. Find the residue of ze ? at z=0.



11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

(1)

@
(i)

®

(1)

(i)

PART B — (5 x 16 = 80 marks)

Find the directional derivative of 4x”z+xy’z at (1,—1,2) in the

direction of 2i — j + 3k . (6)
Using Stoke's theorem evaluate ”curl }7 nds given
S
f=vi+yj-xzk and S is the upper half of the sphere
22+ y?+2% =a. (10)
Or
Find V" and hence prove that VZr" = n(n + 1)1"”"2 . (6)

Verify Gauss Divergence theorem for F =4xzi — y%j + yzk taken
over the cube bounded by the planes x=0, x=1, y=0, y=1
z=0and z=1. (10)

Solve : (D3 -2D* +4D - S)y =e® +sinxcosx. (8

Solve : %+y:sint; %ntx:cost given that x =2, y=0 when

t=0. 8
Or
Solve : x%y"-4xy'+6y = x* + logx . (8)
Solve : y"+4y = cot2x , using the method of variation of parameters.
()
tsint
Find Laplace transform of ¢%e * cost and j ; dt. (8)
0
t
Using convolution theorem evaluate J.sin u cos(t - u)du . (8)
0

Or

Find the Laplace transform of

ﬂt—E; OStSz
f(t)= T AE T 2 and f(t+7T)=f(t) and E is a constant.
3E—?t, EgtsT

8

Solve using Laplace transform, x"-2x'+x=e' when x(0)=2,
x'(0)=-1. (8

2 27324
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14.

15.

(a)

(b)

(a)

(b)

(i)

®

(11)

(11)

®

(1)

ox?  oy?
FEFIFEI. ®

2 2
If f(z) is an analytic function, prove that (6_+6_]| f(z)|p =p°

Show that the transformation w=l transforms all circles and
z

straight lines in the w-plane into circles or straight lines in the
z-plane. Which circles in the z-plane become straight lines in the
w-plane and which straight lines transform into other straight

lines? (8)
Or
Determine the analytic function f (z) =u+iv, given
u_vzcosx+sinx—e*y and f(£]=0. ®)
2(cosx — cosh y) 2

Find the bilinear transformation which maps the points —i,0,i into
the points —1,i,1 respectively. Into what curve the y-axis is

transformed under this transformation? (8)
tan d
Evaluate I 22 dz, where —=2 <a <2 and C is the boundary of
C (Z - a)
the square whose sides lie along x = +2 and y =+2. (8
K cosx dx . . . .
Evaluate j sV 5 3] using contour integration given
m(x +a )(x +b )
a>b>0. (8)
Or

Expand Laurent's series f(z)= m valid in 1<[¢|<2 and
z-1)z -

lz-1|<1. ®)

cos360d6

_ 8
5—4cosd ®

2r
Evaluate j
0
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Reg. No.

Question Paper Code : 57499

B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2016
Second Semester
Civil Engineering
MA 6251 - MATHEMATICS - 11
(Common all branches except Marine Engineering)

(Regulation 2013)

Time : Three Hours Maximum : 100 Marks

Answer ALL questions.
PART — A (10 x 2 = 20 Marks)

1.  Evaluate V2 logr.
2. State Stokes’ theorem.
3. Solve(D2+D+1)y=0

4. If1+2i, 1 £ 2iare the roots of the auxiliary equation corresponding to a fourth order

homogenous linear differential equation F(D)y = 0, find its solution.

5. State convolution theorem on laplace transforms.

S
6. Evaluate L (sz T ds 5).

7. Give an example of a function where u and v are harmonic but u + iv is not analytic.

8.  Find the critical points of the map w? = (z — a) (z — B).
1 57499



9.

10.

11.

12.

13.

1
Expand f(z) = 2asa Taylor series about the point z = 2.

Evaluate the residue of f(z) = tan z at its singularities.

(2)

(b)

(2)

(b)

(a)

(i)
(i)

(1)

(i)

(1)
(i)

(1)
(i)

(1)

PART - B (5 x 16 = 80 Marks)

IV &= 2xyZ3 1 +x22%] + 3x2yz22K find d(x, y, 7) given that o (1,2,2) =4.  (8)

Using Green’s theorem in a plane evaluate

J [x2 (1 + y)dx + (x> + y*)dy] where C is the square formed by x =+ 1 and

C
y==%1.

OR

®

Find ‘a’ and ‘b’ so that the surfaces ax® — by?z = (a+ 3)x? and 4x?y — 2> = 11

cut orthogonally at (2, -1, -3)

- R -
Prove that Curl Curl F = grad div F — V2F.

Solve (D? + 2D + 1)y = xe* cos x.
Solve the equation (x2DZ =xD - 2) y = x2 log x.
OR

dx d
Solve the following simultaneous equations Gy b a% +x =12

®

®

®
®

®

Solve the equation y" + y = tan x using the method of variation of

parameters.

Evaluate :

(1) L(t2etcost)

o vy

®

@+

57499



14.

15.

(b)

(a)

(b)

(a)

(ii)

(1)

(ii)

(1)

(i)

(1)

(i)

(1)

(i)

S
(%) (24 )

theorem. 8
OR
Find the Laplace transform of f{(t) defined by

i _{ E if0<t<a/2
=] _E ifan<t<a

Find the inverse Laplace transform of using convolution

where f(t + a) = f(t). 3

Using Laplace transforms technique solve y" + y' = t> + 2t, given y = 4,
y'=-2 whent=0. ®)

If f(z) = u + iv is an analytic function in z = x + iy then prove that

2 ;?
(axﬁ_) [uf? =2 ®)
Prove that w = zZTa where a # 0 is analytic whereas w = — is not
analytic. 6]
OR

Can v = tan’! @j be the imaginary part of an analytic function ? If so
construct an analytic function f(z) = u + iv, taking v as the imaginary part
and hence find u. 8

Find the bilinear transformation that transforms the points z =1, i, —1 of the

z-plane into the points w = 2, i, —2 of the w-plane. 8)

+ 1
Evaluate using Cauchy’s integral formula : fJg)?L) dz where C is
the circle |z| = 2. 3)
2n
Evaluate fm by using contour integration. 3
0
OR

3 57499



, . . _ z
(b) (1) Expand as a Laurent’s series the function f(z) Z_32+2)

in the regions
() |z|<1

(2) 1<]|z|<2

3 |z|>2 ®)
(i) Evaluate f% dx where a> 0, m > 0. )
0
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Question Paper Code : 72065

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017.
Second Semester
Civil Engineering
MA 6251 — MATHEMATICS — 11

(Common to Mechanical Engineering (Sandwich), Aeronautical Engineering,
Agriculture Engineering, Automobile Engineering, Biomedical Engineering,
Computer Science and Engineering, Electrical and Electronics Engineering,
Electronics and Communication Engineering, Electronics and Instrumentation
Engineering, Environmental Engineering, Geoinformatics Engineering, Industrial
Engineering, Industrial Engineering and management, Instrumentation and
Control Engineering, Manufacturing Engineering, Materials Science and
Engineering, Mechanical Engineering, Mechanical and Automation Engineering,
Mechatronics Engineering, Medical Electronies Engineering, Petrochemical
Engineering, Production Engineering, Robotics and Automation Engineering,
Biotechnology, Chemical Engineering, Chemical and Electrochemical Engineering,
Fashion Technology, Food Technology, Handloom and Textile technology,
Information Technology, Petrochemical Technology, Petroleum Engineering,
Pharmaceutical Technology, Plastic Technology, Polymer Technology, Textile
Chemistry, Textile Technology, Textile Technology (Fashion Technology))

(Regulations 2013)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Find the unit normal vector to the surface x® + y* =z at (1,1,2).
Using Green’s theorem in the plane, find the area of the circle x* + y* = a®.
Find the particular integral of the equation (D? +4D +4)y = e >*.
d?y

Solve : x2 —+2xﬂ

=0.
dax? dx

State sufficient condition for the existence of Laplace transform.

WK 3



10.

11.

12.

Find the inverse Laplace transform of 5

2_3s5+2

83

The real part of an analytic function f(z) is constant, prove that f(z) is a

constant function.

Find the critical points of the transformation w = z* + 1 .

Evaluate j e’dz

C

22

, where C is the unit circle with centre as origin.

(z-

z+1

Determine the residue of f(z) =————atz=1.

(a)

(b)

(a)

(b)

(i)

®

(11)

®

(1)

(ii)

(z=-1)(z+2)
PART B — (5 x 16 = 80 marks)

Find the angle between the surfaces x*+3y*+2>=9 and
z=x+y? -3 at the point (2,-1, 2). (8)

Verify Stoke’s theorem for F = (x*—y?)i+2xyj, where S is the
rectangle in the xy-plane formed by the lines x =0, x =a, y=0 and

y=b. ()
Or

Find the constants a, b, ¢ so that F = (x+2y+ az)i + (bx — 3y — z)}'
+(4x+cy+ 2,2)/5 is irrotational. For those values of a, b, ¢ find its

scalar potential. (6)

Verify Divergence theorem for F = dxzi — yzf + yzl% taken over the
cube bounded by the planesx =0, x=a, y=0, y=a,2=0,z=qa.

(10)
Solve : (D* +5D +4)y=e " sin2x + 2e " . 8
Solve the differential equation (D? +4)y = sec” 2x by the method of
variation of parameters. (8)

Or
2
Solve : (1+2)° %2 1+ 1+ )% 4+ y = 2sinflog(1 + x)]. ®)
dx dx

Solve: (D+2)x+3y=2e*;3x+(D+2)y=0. (8)

2 72065
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(i)

®

(ii)

®

(ii)

(1)

Evaluate : I e’ (M] dt . (8)
0
1 s

Apply convolution theorem to evaluate L™ ———————+. 8

PP {(32+4) (82+9)} ®)

Or
(1) Find the Laplace transform of f(t) =te ™ cos3t. (5)
@ Find Llog 5 4 ®)
(s-2?%)]

Using Laplace transform, solve the differential equation
d’y . dy »
LY 3% Loy=et, y(0)=1, y(0)=0. 6
2 it y(0)=1, y'(0) (6)

If f(z is a vregular function of 2z  prove that

o> 07

—+—|log|f (2)|=0. )]
(axz ayQ j | |
Show that the transformation w = q transforms in general, circles

z
and straight lines into circles and straight lines. (8)
Or

Find the analytic function f(z)=u+iv, given that
2u + 3v = e*(cosx —sin y). (8

Find the bilinear transformation which maps the point —1, 0, 1 of

the z-plane into the points —1,—i, 1of the w-plane respectively. (8)

Evaluate IL)OZZW where C is the circle | z-2 | = 1 using
C (Z - ]-) (Z - 2) 2
Cauchy’s integral formula. (8
Find the Laurent series expansion of f(z) = 2; valid in the
2°+4z+3
regions |2|<1 and 0<|2+1|<2. (8)
Or

3 72065
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do

(0 < x <1) using contour integration. (8)
—-2xcosf+x

2z
®) () Evaluate j .

2

(11) Evaluate I using contour integration. (8)
0

(2% + 4) (x +9)

4 72065
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Question Paper Code : 77188

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015.
Second Semester
Civil Engineering
MA 6251 - MATHEMATICS - 11
(Common to all branches except Marine Engineering)

(Regulation 2013)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 =20 marks)

In what direction from (3, 1, —2) is the directional derivative of
¢ = x*y*z* maximum? Find also the magnitude of this maximum.

Find o such that F=(3x-2y+2)i +(dx+ay—z)j +(x—y+22)k is solenoidal.
Solve : (D3 +D? +4D+4)y=0.

Transform the equation (2x+3)y"—2(2x+3)y'+2y=6x in to a linear
differential equation with constant coefficients.

State the sufficiency condition for the existence of Laplace transform.

Evaluate J.: te ® sint dt using Laplace transform.
Show that |z|2 is not analytic at any point.

. . . . . -1
Find the invariant points of the transformation w = 2—1 .
Z+

State Cauchy’s integral theorem.

Identify the type of singularity of function sin(lij.
-z



11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

@

(i)

PART B — (5 x 16 = 80 marks)

Show that VZ (r”)= n(n+1)r"? where r*=x”+y*+2”. Hence find

the value of Vg(l]. (8)
r

Using Green’s theorem, evaluate .[c (y —sinx)dx + cosxdy where C

is the triangle formed by y=0, x =g , Y= 2x (8)

T

Or

Verify Gauss divergence theorem for F = (4xz)i — (y2 )} +(yz)k taken over
the cube bounded by the planes x=0, x=1, y=0, y=1, z=0, z=1.(16)

@
(i)

@
(i)

®

(11)

®

(i)

Solve : (D2 -3D+ 2)y =xe® +sin2x. (8
Solve the simultaneous differential equations :
@+ﬂ+3x=smt,@+y—x=cost. (8)
dt dt dt

Or
Solve : (xzD2 -xD + l)y =logx+r. )]

Solve, by the method of variation of parameters,
y'—2y'+y=e"logx. )]

Find the Laplace transform of the triangular wave function f£(¢)
defined by

] <
f(t)={t M OSESC 1 flt+2¢)= f(2) for all £ )
2c—t Inc<t<2c

Find L F . 8
{isz+1isz+4i} ®

Or
Solve the differential equation y”—3y'+2y =4t +e*, where y(0)=1
and y'(0)=-1 using Laplace transforms. (10)
Find L{cosat;cosbt}. ©)

2 77188

‘Ws9



14.

15.

(a)

(b)

(a)

(b)

(11)

®

(11)

(11)

Evaluate J-:

Determine the analytic function w=u+1iv if
u=e*(xcos2y—ysin2y). (8)

Show that a harmonic function ‘«’ satisfies the formal differential
2

equation 66u_=0 and hence prove that logl|f'(z) is harmonic,

20z
where f(z) is a regular function. (8)
Or
Find the image in the w-plane of the infinite strip iﬁ y S% under
the transformation w = 1 . (8

4

Find the bilinear transformation that maps the points z=0,-1, i

into the points w =1, 0, © respectively. 8
22
Evaluate | ——————dz where Cis |2|=3. (8)
Cz-1)(z+2)
2*-1
Find the Laurent's series expansion of f(z)=————— valid in
(z+2)z+3)
the region |2/ <2 and 2<|z|<3. €))
Or
dx . . .
— (@ >0) using contour integration. (16)
(x? +a?)

3 77188
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Question Paper Code : 77188 T

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015.
Second Semester
Civil Engineering
MA 6251 T — MATHEMATICS —II
(Common to Mechanical Engineering)

(Regulation 2013)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
¢ =x"yz" GRO ve\°Ys \8°aR ve\'6£0v 6Ux (3, 1, -2) GY® :Oi°%,¢x
Gzve\°A AvPOBP C.US®? +©%® C¢u AvPzvi Aa\igA2® Ps&sP.

In what direction from (3, 1, -2) is the  directional derivative of

¢ = x”y*2* maximum? Find also the magnitude of this maximum.

F=(3x-2y+2)i +(4x+ay—2)j +(x—y+22)k J, Ava_mP8A GUA « °R ©v'ef
PosP.

Find a such that F=(3x-2y+2)i +(4x+ay—z)j +(x—y+22)k is solenoidal.
WOUP : (D*+ D*+4D +4)y=0.

Solve : (D +D?+4D+4)y =0.

(2x +3)°y" - 2(2x +8)y'+2y = 62 GRO AgPxk \ORESMeh J, £i ©60%4 SnP[PO
0P&sh AgP+mk \©RLSk E,©6DOP.

Transform the equation (2x+3)’y"—2(2x+3)y+2y=6x in to a linear
differential equation with constant coefficients.
»6 a»di E,0600® Eiué® uRe©UPsU +£6x0©8U {£¢ugUs TOP.

State the sufficiency condition for the existence of Laplace transform.
j: tesint dt @ »5E»81 E,0600® %o»©5P ©Ov ukP.
Evaluate J.; te ®sint dt using Laplace transform.

2> Ggu J, 101°%® = Ug» \6°! CAg» GU PémkP.

Show that |2|* is not analytic at any point.

‘Ws9



10.

11.

12.

271 GrO E©500AR ©60600» 'OIPsi PEsP.

z+1

. . . . . -1
Find the invariant points of the transformation w = 2=

z+1

6Piad” °R dudePtk +u@Ozgu TOP.

State Cauchy’s integral theorem.

(a)

(b)

(a)

1

sin(
1

Identify the type of singularity of the function sin(li} .

—Z

®

(1)

@

(ii)

) GRO \6°u5U6, 0©°% AgPg Pskxi.

-z
PART B — (5 x 16 = 80 marks)
Vz(r”): n(n+1)"% GU PdmMkP, C[S r?=x*+y>+2z>. BoP 6A
vZ[l] & ©V'E® PBSP.
r

QYR +u@Ozeu £ REkzv JC (y—sinx)dx+cosxdy ~ GRO

8uBEP+kAR ©V'0f POSP. C[S € GREX y =0, %=, y=2% BQ
T
A>PisA E,A6UP"£mh +U+P8n® BS®.

Show that VZ (r”)= n(n+1)r"? where r*=x”+y*+2z”. Hence find

the value of V? (lj (8)
r

Using Green’s theorem, evaluate J.C (y —sinx)dx + cos xdy where C

is the triangle formed by y=0, x :% , y= 2x . 8

T

Or

x=0, x=1, y=0, y=1, 2=0, z=1 GRO ui[Pgl Ap®!Pi6PU 6P&sh
PnzvA F =(4x2)i -(y*)j+(v2)k GRO \6°US 6Pii AA +u@Ozeu
LE6°UPA®.

Verify Gauss divergence theorem for F = (4xz)i — (y2 ); +(yz)k taken over
the cube bounded by the planes x=0, x=1, y=0, y=1, z=0, z=1.(16)

®
(11)

®
(11)

weUP : (D2 -3D + 2)y = xe®* +sin2x .
RIPsh J,[P2© AgP+k \ORE£BkPaI weUP
dx., dy

. dx
+—+3x =sint, —+y—Xx =cost.
dt di dt

Solve : (D2 -3D+ 2)y =xe® +sin2x. 8

Solve the simultaneous differential equations :

ﬂ+ﬂ+3x:Sint,ﬂ+y—x:COSt. (8)
dt dt dt

Or

2 77188 T
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13.

14.

(b)

(a)

(b)

(a)

@
(1)

®
(1)

®

(i)

@

(11)

@

(1)

®

(1)

@

(it)

weUP : (xzD2 —xD+1)y =logx+rx.

y' —2y'+y=e"logx GRO AgPtk \©ORE6Moh ©50% TOPO +0g
£ REkzv wOUP.

Solve : (x2D2 —xD + l)y =logx+r. 8

Solve, by the method of variation of parameters,

y'—2y'+y=e"logx. (8
t in 0<t< o . .

f(t):{ MUSESC 0g0®  f(t+2¢)=f@t)vt GRO +U+Pdn
2c—t Inc<t<2c

Po»+00 Ag»U+PdgA°R »6 m»di E,©0600® PsP.
Ll{ BRI }Pc")sP.
s“+1fs"+4

Find the Laplace transform of the triangular wave function f(t)
defined by

-}

t in 0<t<c

, and f(¢+2¢)=f(¢) for all ¢. (8)
2c¢—t Inc<i<2c

Find L 5 . 8
{isz+1isz+4i} ®
Or

y' —3y+2y=4t+e® GRO AgPik \ORESk »5»di E,C600®
£ REkzv WPUP. C[S y(0)=1 ©FO® y'(0)=-1.

L

{cos at — cos bt} P&SP.

Solve the differential equation y”—3y'+2y=4t+e”, where y(0)=1
and y'(0)= -1 using Laplace transforms. (10)

Find L

{cosat—cosbt}‘ ©)

u=e*(xcos2y—ysin2y) GUA »Ug» \6° w=u+iv & PB&sP.

2
J. Mo\ \6°! ; 6”_ —0 GRO AgPik \ORE6mMoh §zv 8'QOx GU

202
POMkP. +©%® f(z) J, ®»Ua» \6°! GUA loglf'(z) K° M\ \6° GU
{"aUPA®.

3 77188 T
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15.

(b)

(a)

@

(ii)

®

(i)

@

(i)

(1)

@

(11)

Evaluate J.w

Determine the analytic function w=u+1iv if
=e**(xcos2y—ysin2y). (8)

Show that a harmonic function ‘¢’ satisfies the formal differential
2

equation e au_:O and hence prove that log|f'(z) is harmonic,
20z
where f(z) is a regular function. (8)

Or

—

w=1 GRO E.0600z0u A'£sh 6P 6Posk is y<l GRO «iA»d

4

xsil} a®£zgu PosP.
z=0,-1,i GRO 'Ol w=1i,0, o« GRO !OIPPUS ©6OUBA HOLK®
C,+|°+P6mi@Sy~ ©6@0 zou PésP.

\]

Find the image in the w-plane of the infinite strip — <y <= under

DO |

\
4

. 1
the transformation w=—. (8)
z

Find the bilinear transformation that maps the points z=0,-1, ¢

into the points w =i, 0, oo respectively. (8)
2
OVekP [ —= —dz C[S CGREX || =
¢ (z -1)°(z+2)
-1 , . —
=————— \6%R 2 ©20® 2 3 GRO HY\gh
GAg»USmEmh »dpRmi dudh® AraA PasP.
2
Evaluate J i—dz where Cis |z|=3. €))
Clz=1)(z+2)
2
Find the Laurent's series expansion of f (z)=2—_ valid in
(z+2)z+3)
the region |2 <2 and 2<|z]|<3. (8)
Or
®) Aei+Pék 6udeP+meh £ REkzv j —, (a>0) AR ©Vv'of PSsP.
x +a’
dx . . .
5> (@ >0) using contour integration. (16)
(x? +a?)

4 77188 T
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Question Paper Code : 80606

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.
Second Semester
Civil Engineering
MA 6251 — MATHEMATICS - 11
(Common to all branches except Marine Engineering)

(Regulation 2013)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Find the unit normal to xy =z* at (1,1, —1).
2. Using Green’s theorem, evaluate j(x dy -y dx), where C is the circle
o
x% +y* =1 in the xy-plane.

3.  Find the particular integral of (D? + 2D +1)y = e *x>.

2

2
4. Convert the equation x” % - 2x% +2y =logx into a differential equation
X x

with constant coefficients.

5. State the sufficiency conditions for the existence of Laplace transform.

6. Find the inverse Laplace transform of

(s+2)?

7.  Find the value of m if u = 2x% — my* + 3x is harmonic.



10.

11.

12.

Find the image of the circle |z| =3 under the transformation w = 2z.

State Cauchy’s integral theorem.

Find the residue of f(z) =tanz at z = g .

(a)

(b)

(a)

(b)

@

(i)

®

(ii)

®

(1)

®

(ii)

PART B — (5 x 16 = 80 marks)

Find the angle between the surfaces x?+9*+2°=9 and

z=x?+y? -3 at the point (2, -1, 2) (8)

Prove that F =(y? cosx+23)f+(2y sinx—4)j+3x221% is

irrotational and find its scalar potential. (8)
Or

Find the directional derivative of ¢ = 4xz” + x%yz at (1, -2, 1) in the

direction of 2i + 3} +4k. 4)
Verify Gauss divergence theorem for

F= (x* - yz)f+ (y* —2x)j'+ (z* —xy)l%, where S is the surface of the

cube formed by the planesx=0,x=1,y=0, y=1,z=0and z= 1.
(12)

Solve : (D*+2D+2)y=e * +cos2x . (8)

2
Using method of variation of parameters, solve d_z +y=secx. (8)
x

Or

2
Solve : xzﬁ—x%+y=logx. (8)

Solve the following equations : % +2x+3y=0; 3x + % +2y = 2%,

®)
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

@

(i)

®

(11)

®

(ii)

(ii)

@

(i)

Find the Laplace transform of the following functions :

) e'sint
t
(2) t*cost. (8)
Using Laplace transform, solve (D? +3D+2)y=¢ given y(0)=1
and y'(0)=-1. 8
Or
Using convolution theorem, find L™ # . (8)
(s"+4)(s" +9)

Find the Laplace transform of the square wave function defined by

k, 0<t<Z, ft+a)=f(@
f(0) = . ®

-k, —<t<a,
2

If f(2)=u(x, y)+iv(x, y) 1s an analytic function, show that the
curves u(x, y) =¢; and v(x, y) =c, cut orthogonally. (8)
Find the analytic function f(z)=u+iv whose real part is

u=e*(xcosy—ysiny). Find also the conjugate harmonic of u.  (8)
Or

. 1 . .
Show that the transformation w =— transforms in general, circles
z

and straight lines into circles or straight lines. (8

Find the bilinear transformation which maps the points z=0, 1, -1
onto the points w =-1, 0, . Find also the invariant points of the

transformation. (8)
) . z dz

Using Cauchy’s integral formula, evaluate If’ where C

v(z-D%(z+2)

is the circle |z - 1| =1. (8)
y . . T cosmx dx

Using Contour integration evaluate J.ﬁ (8

x“+a

0

Or

3 80606
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(b)

®

(i)

Find the Laurent’s series expansion of f(z) = 2; valid in the
z2°+bHz+6
region 1< |z + 1| <2. (8)
z dz . . ) . ,
Evaluate J — 5 » Where C is the circle |z - z| =1, using Cauchy’s
v (27 +1)
residue theorem. (8)

4 80606
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Question Paper Code : 97237

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

Second Semester
Civil Engineering
MA 6251 — MATHEMATICS — 11
(Common to all branches except Marine Engineering)
(Regulation 2013)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  Prove that Grad(1/r) = _—; )
r

2. Evaluate j( yzi +xzj +xyk)-dF where C is the boundary of a surface S.
c

3. Solve (D? -3D*+3D-1)y=0.

4. Obtain the differential equation of x alone, given x'=7x—y and y'=3x+y.
f F(s)
5.  Prove that L[J.f(t)dtJ =——=, where L(f())=F(s).
S
0

6. TFind Ll(log g j

s—a

7.  Prove that the family of curves u=c, v=~k cuts orthogonally for an analytic
function f(z)=u+1iv.

. . . . . 22 +72
8. Find the invariant points of a function f(z)= T ea
—6zi
9.  Define and give an example of essential singular points.
10. Express J L as complex integration.
2cosf +sinf

0



11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

®

(i)

(i)

(ii)

@

(i)

(11)

@

(1)

(iii)

PART B — (5 x 16 = 80 marks)

Find the values of constants a,b,c so that the maximum value of
the directional derivative of ¢=axy® +byz+cz*x® at (1,2,-1) has a
magnitude 64 in the direction parallel to z-axis. (6)

Verify Green’s theorem for F =(x?+y%)i —2xyj taken round the
rectangle bounded by the lines x=+a, y=0 and y=5. (10)

Or

A fluid motion is given by V=(y+2)i +(z+x)] +(x+y)k. Is this

motion irrotational and is this possible for an incompressible fluid?
(6)

Verify Gauss divergence theorem for

F=(x?-y2)i +(y*-x2)j+(*—xy)k. And S is the surface of the

rectangular parallelepiped bounded by x=0,x=a,y=0,y=50,2=0

and z=c. (10)
Solve (D? +2D*+D)y=e " +cos2x . 8)
Solve y"=x,x"=y. (8
Or
Solve y"+y=secx. (6)
Solve (2x +7)%y"—6(2x+7)y"+ 8y =8x. (10)
—t _
Find L(e"sin?3¢) and L(ef‘mt] . (3 + 3)
Solve x"+2x'+5x=e'sint; x(0)=0 and x'(0)=1 using Laplace
transform. (10)
Or
State second shifting theorem and also find L™ e . 2+ 4)
Vs+1
. 3s+1
Find L™ . 4
((s +1)* J @

Find the Laplace transform for f(¢)= sinﬂ, such that f(t+a)=7().
a

(6)
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14.

15.

(a)

(b)

(a)

(b)

(1)

®

(11)

(ii1)

®

(1)

®

(ii)

If u=x*-y% v= 5 Y 5 brove that © and v are harmonic
x4y
functions but f(z)=u+iv is not an analytic function. (6)

Show that the function u=e *¥sin(x®-y?) is a real part of an
analytic function. Also find its conjugate harmonic function v and

express f(z)=u+1iv as function of z. (10)
Or
Is f(z)=2z" analytic function everywhere? (4)

Find the image of the lines u=a and v=>0 in w-plane into z-plane

under the transformation z=+w . (6)

Find the bilinear transformation which maps I,-i,1 in z-plane into
0,1,0 of the w plane respectively. (6)

2z
dz where C is

Using Cauchy’s integral formula evaluate §

4
n(z+1)

e|=2. (4)
Evaluate I T, using contour integration. (12)

0 X" +a

Or
2
Obtain the Laurent’s expansion of f(z)=— ad 24 z+2 in
2°-22"-5z+6
3<|z+2/<5. (6)
2%dz . . .

Evaluate I T where C is |z| =2.5; using residue

n(2-1)"(z-2)(z-3)
theorem. (10)
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