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SECOND SEMESTER
CIVIL ENGINEERING
MA 22 — ND—\THEMATI‘CS —1II
{Common to all branches)
(REGULATIONS 2068)

Time : Three hours Maximum : 100 marks

Answer ALL guestions.

PART A — (10 x 2 = 20 marks)

1. Solve (D*+2D-1)y=0.

Z y
2. Find the particular integral of ay 2 & +y = 2e".
dx? dx

3. Using Green's theorem find the area of the ellipse
2 2

x—, + 2 =1,

at b

4. Find the maximum directional derivative of ¢ = xyz* at
(1,0,3).




[image: image2.png]Show that f(z) = z is not an analytic function.

Find the image of | z + 1|= 1 under the map w =

'
Classify the singularity of the function f(z)=e"".

State Cauchy's fundamental theorem.
Find the Laplace transform of (l - 1)2 w ().
Find Lfeot™ (@9)].

PART B — (5 x 16 = 80 marks)

@ @ Solve (D +4)y=co x. ®)
(i) Solve Dx+5x-2y=1t, Dy+2x+y=0. (8)
Or

@ @ Solve (*D? - xD+4)y = ' sinflogx). @
1) Solve ‘(Dg + 25) y = sechx by the method of

variation of parameters. @)

(a) () Show that
F:(z2 +2x+3y)f+(3x+2y+z)}+(y+2zx)l€
is irrotational. Also find its scalar potential. (8)

(ii) Evaluate I(e"dx + 2ydy - dz) where C is the

curve x2 +y* =4,z=2. 8)




[image: image3.png]13.

14.

®)

(a)

®)

(a)

Or

Verify Gauss Divergence theorem for

Fele® -2 + b2 - 2x)i + (& - )k

taken over the rectangular parallelopiped 0<x <1,
0<y<2,0<2<3. (16)

@

(i)

o]

@y

0]

Find the real part of the analytic function
whose imaginary part is

e”I:nycos‘g{ + (¥* - x¥)sin y:l, 8)
Find the bilinear map which maps the points

2z =1/i,- 1 onto the points w = {,0,—-i. @)
Or

Prove that the function cosh 2z is analytic. Also
find its derivative. ®)

Find the image of rectangular region in the
z-plane bounded by the lines x =0, y =0,
x=2 and y =1 under the transformation

w=(1+20z +(1+). ®

Find the Laurent’s series expansion of the

2 _
function 221 valid in the annular
(z + 2}z + 3)
region 2 < |z | <3. 8)
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Evaluate I

————————dz, where C is the
-z +2)

circle | z |= 2.7 ®)
Or
2

Evaluate j using contour
25~ cos0

integration. 10y

Using Cauchy’s integral formula, evaluate

22

e
l(l*’l)‘

dz where C is the circle | z |= 2. (6)

;
Find L{p‘ “[esin3t dt} 6
3

‘Using Laplace transform, solve

w4y +3y=e" given 0 =1 and

Y =0. (10)

Or

Find the Laplace transform of

1 in0<t<3
t) =
f® {-1ix13<t<6

with f(t +6) = f(t) forall ¢. ®




[image: image5.png](i) Use convolution theorem to find the inverse
2

Laplace transform of —; ! = 8)

(2 + D57 +9)





