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 PaRT – a  (10×2=20 Marks)

 1. Find the unit normal vector to the surface x3 + y2 = z at (1, 1, 2). 

 2. Using green’s theorem in the plane, find the area of the circle x2 + y2 = a2.

 3. Find the particular integral of (D2 + 2D + 1) y = e–xx2.

 4. convert the equation −
2

2
2

d y dy
x 2x + 2y = log x

dx dx
 into a differential equation 

         with constant coefficients.

 5. state the sufficiency condition for the existence of laplace transform.

 6. Evaluate 
∞ −∫ 2t

0
te  sintdt using laplace transform.

 7. Prove that ω = sin 2z is an analytic function.

 8. Define conformal mapping.

 9. Define and give an example of essential singular points.

 10. Express 
θ

θ θ∫
0

x d

2cos + sin
 as complex integration.
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 PaRT – B  (5×16=80 Marks)

 11. a) i) Find the directional derivative of 4x2z + xy2z at (1, –1, –2) in the direction  
 of − −2i j 3k


 

. (6)

   ii) Using stoke’s theorem evaluate ∫∫
s

curl f .nds




 given −2f = y i + y j xz k


 

 and

         s is the upper half of the sphere x2 + y2 + z2 = a2. (10)

 

(oR)

 b) i) Find ∇rn and hence prove that ∇2rn = n(n + 1)rn – 2. (6)

   ii) verify gauss Divergence theorem for − −2F = y j yz k4xzi


 


 taken over the 
         cube bounded by the planes x = 0, x = 1, y = 0, y = 1, z = 0 and z = 1. (10)

 12. a) i) solve (D2 + 5D + 4) y = e–x sin 2x + 2e–x. (8)

   ii) solve the differential equation (D2 + 4)y = sec22x by the method of variation  
 of parameters. (8)

(oR)

 b) i) solve 
2

2
2

d y dy
(1 + x) + (1 + x) + y = 2sin[log(1 + x)]

dx dx
. (8)

   ii) solve (D + 2)x + 3y = 2e2t; 3x +(D + 2)y = 0. (8)

 13. a) i) Find the laplace transform of the following functions :

 1) 
−te sin t

t
 2) t2 cos t. (8)

   ii) Using laplace transform, solve (D2 + 3D + 2)y = e–3t given y(0) = 1 and  
 y´(0) = –1. (8)

(oR)

  b) i) Using convolution theorem, find −  
 
 

1
2 2

s
l

(s + 4)(s + 9)
. (8)

   

   ii) Find the laplace transform of the square wave function defined by 

  




−

a
k, 0 < t < , f(t + a) = f(t)

2
f(t) =

a
k, < t < a

2

. (8)



 14. a) i) Determine the analytic function w = u + iv if u = e2x(xcos2y – ysin2y). (8)

   ii)  show that a harmonic function ‘u’ satisfies the formal differential equation 

z
∂
∂ ∂

2u
= 0

z
 and hence prove that log|f´(z)| is harmonic, where f(z) is a regular

 
     function. (8)

(oR)

 b) i) Find the image in the w-plane of the infinite strip ≤ ≤
1 1

y
4 2

 under the  

 transformation ω
1

=
z

. (8)

   ii) Find the bilinear transformation that maps the points z = 0, –1, i  
 into the points ω = i, 0, ∞   respectively. (8)

 15. a) i) Using cauchy’s integral formula evaluate o
C
∫

2z

4

e
dz

(z + 1)
 where c is |z| = 2. (4)

   ii)  Evaluate 
∞

∫ 4 4
0

dx

x + a
 using contour integration. (12)

(oR)

 b) i) obtain the laurent’s expansion of 
−

− −

2

3 2

z 4z + 2
f(z) =

z 2z 5z + 6
 in 3<|z + 2|< 5. (6)

   ii) Evaluate 
( ) ( )( )− − −∫

3

4
c

z dz

z 1 z 2 z 3
 where c is |z| = 2.5; using residue  

 theorem. (10)

   
–––––––––––––
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