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Reg. No. :

Question Paper Code : 20749

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2018.
Second Semester
Civil Engineering
MA 6251 — MATHEMATICS— I

(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 I nstrumentation
Engineering, Environmental Engineering, Geoinformatics Engineering, Industrial
Engineering, Industrial Engineering and management, I nstrumentation and
Control Engineering, Manufacturing Engineering, Materials Science and
Engineering, Mechanical Engineering, Mechanical and Automation Engineering,
M echatronics Engineering, Medical Electronics 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)

1 Find grad cp at the point (1, - 2, -1) if = 3x %y x*y?

2 If P~ axisbyj+ck and S isthe surfabe of asphere of unit radius, find
fikifds

3 Find the particular integral of (D - 2)2y = ©X

4.  Solvetheequation x?y"'-xy y =0
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: int, 0<t<rm
5. Find the Laplace transform of f (t) if f (t) smt
=i
1
(s+6)°e

6. Find L*

7. Determine whether the Cauchy-Riemann conditions are satisfied for the
functionw = 2z2.

8.  Find the fixed points of the transformation w = ZZZ:;S
z 1
9. Evaute dz where C isthecircle =—
f(z=2) 2

10. State Cauchy's Residue theorem.
PART13 — (5 x 16 = 80.marks)

11. @. (i) Showthat P (siny+2i+(xcosy 2)j+(x y)kisconservative
force field. Hence find itsscalar potential. (8)

(i) Using ; Stoke's theorem, evaluate dF , where

y=0,y=b. 8

F = (x*-1y%)i _ 2xyj and C istherectangle bounded by x = + a
(
Or
(b) (i) Apply Gauss divergence theorem to evaluate f¢ Rif, dS for
4z —y ?j+yk whereO x..1,0 y.1, 0 (8)

(ii) Using Green'stheorem, evaluate [(xy+ y?) dx+ dy} , where Cis

the closed curve of the region bounded by y = x andy = x 2. 8
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dx dy
12. (@ (i) Solve: &t +y=sint, E+ x = cost given that x(0) =2,y(0)=0.(8)

(i) Solve:(D?+2D-3)y=sin2x + e. 8)
Or
b () Sove:@x+32 . 2(x+3 Y -12y=6x )
" dx? dx
| 2y
(i) Solve by method of variation of parameter 3§ y = sec?x. 8)

13. (@ () Solve(D*+2D+1)y=to" giveny(0)=1andy'(0) =-2 using
L aplace transform. @
-at -b?

(i) Find the Laplacetransform of © te (8)

Or

(b) (i) Andthe Laplace transform of the periodic function of period aif

1 O<t<al/2

=11 aoctea™™ f(t + a) = AY). @

(i) Using . convolution theorem find the inverse Laplace transform of
1
s(s2 (8)

14. (@ (i) Findthe bilinear transformation that maps the points z= co,i, 0

into the pointsw =0, |, co. 8)

(i). If E(z): u+ivis ananlaytic function of z=x+ iy, prove that
d 2

ot )1 :

x| 1) ®

Or

) () Find  the| anadytic function whose imaginary part is
¥ (xsiny + cosy) (8)

(i)

Find the images of the following under the transformatio n w =

1<x<2,1<y<l1 8
i°Y53% (8)
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5. (2 () Find the Laurent's series expansion of =2 in the region

(z+Dz(z—-2
1<+11<3. 8
(i) Using Cauchy's residue theorem, evaluate _1—sz where
c(2—D(z—2
. . 1
C isthecirclelz— 2|, E- (8)
Or

(b) (i) Evauate 22_3 dz where C isthecirclelz+ 1=it=2using

cZ +2z+5
Cauchy'sintegral formula (8)
(i) Evaluate f "= < 5 using Contour integration. (8)
0
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