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Answer ALL questions.
PART — A (10x2=20 Marks)

- - 2 -
1. Prove that 3x2yi - (yz - 3xy2) j- %k is a solenoidal vector.
2. State Green's theorem.
3. Solve : (D3 + D2 + 4D + 4)y = 0.

4. Transform the equation (2x + 3)2 y" — 2(2x + 3) y' + 2y = 6x into a linear differential
equation with constant coefficients.
F(s)

5. Prove that L[If(t)dt] = —S—.where L (f(t)) = F(s).
0

6. Find L [1ogij.
S—a

7. The real part of an analytic function f(z) is constant, prove that f(z) is a constant
function.
s e : 5 ik
8. Find the critical points of the transformation w=2z"+—;.
z

9. State Cauchy’s integral theorem.

10. Find the residue of f(z) =tanz at z = g 8
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PART -B (5x16=80 Marks)
13 ;1) i) Show that V*(r")=n(n+1)r"? wherer2=x2+ y2 + 22 Hence find the
value of 2 1 \'\ : (8)
=

i) Using Green’s theorem, evaluate I(y —sinx)dx + cosxdy where C is the
ChG
y= & . (8)

b

triangle formed by y =0, x= T,

(8]

(OR)

b) Verify the Gauss divergence theorem for A=(2x —2)i + x%yj — xz2k taken over

the region bounded by x =0, x =1, y=0,y=1,z2=0,z=1. (16)
12. a) i) Solve (D3 + 2D2+ D)y =e ~* + cos 2x. (8)
1i) Solve Ex +4x+3y =t, dy +2% +5y =e'. (8)
dt dt :
(OR)
b) i) Solve y'+y = sec x. (6)
1i) Solve (2x + 7)% y"- 6(2x + 7) y' + 8y = 8x. (10)
o : o ot rsint
13. a) i) Find Laplace transform of t2e=3! cos t and J-T dt (8)
(4] X
1) Using convolution theorem evaluate Isin ucos(t—u)du. (8)
(OR) my
[ﬁt—E: ()Stsl
b) i) Find the Laplace transform of f(t)=- T il s and
\BE—i—t, —=<t<T
Ay 2
f(t + T) = f(t) and E is a constant. (8)
1) Solve using Laplace transform, x"- 2x'+ x = ¢t when x(0) =2, x'(0) =—1. (8)
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2 . % \oglt@)=0
14. a) 1) If f(z) is a regular function of z, prove that | 5.2 e av: og} (2)|= .
ii) Show that the transformationw = 1 transforms in general, circles and

Z
straight lines into circles and straight lines.

(OR)

ii) Find the bilinear transformation which maps the point -1, 0, 1 of the

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

; ; w zdz S
15. a) i) Using Cauchy’s integral formula, evaluate 1——(2 )z+2)" where C is

the circle |z = 1] =S
cosmx dx

2 2

ii) Using Contour integration, evaluate J'
x*+a

(OR) 0

1<|z+1|<2-
i1) Evaluate -[(—:_SZT)Z where C is the circle |z—1i| = 1, using Cauchy’s
*(z

residue theorem.
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b) i) Find the analytic function f(z) = u + iv, given that 2u + 3v=e* (cos x - sin y).

b) i) Find the Laurent’s series expansion of f(z) = ——;— valid in the region
z° +5z+

(MR- - 3 91781

(8)

(8)

(8)

(8)

(8)
(3)

(8)

(8)
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