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Time : Three Hours Maximum : 100 Marks

Part A

Answer all questions.

Each question carri,es 3 rnarks.

1. An electrostatic freld in the zy-plane is given by the potential function I = Bx2y - y3, find the
stream function-

2. Find the image of the circle lz-fl = f in the complex plane under the mapping ro = 1.
z

3. Find the real root ofthe equation x2 -2x -5 = 0 by the method offalse position correct to 3 decimal
places.

4. Solve *=t- y,y(O)=0 in the range 0<r<3 bytakingft = 0.1 by the modified Euler's method.dx

5. Construct the dual of the L.P.P.

Maximize z = 4x, + 9xz + 2re

subject to 2xt + 3x, + 2x" <7,3q -2rt + 4xt = 5; rr, xr, x, >- 0.

(5x3=15marks)
Part B

Answer all questions-

Each question canies 5 marks.

6. Show that ffii is not analytic at the origin, although Cauchy-Riemann equations are satisfied at
the point.

7 . Find the Taylor's series expansion of f (4 = 41) abort z = i .

Turn ovcr



10.

2

Find by the iteration method, a real root of 2x - logrrp = 7.

dv dz
Solve fi=1*2,-=x-y" with y (O) = 2, z (0) = l to gety (O.t), y (0.2),

approximately by Taylor's series.

Using graphical method, solve the following L.p.p.

Maximize z=2\+3xz
subject to rr- x, <2

xr+*r24,

\,x2>0.
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z (0.1) and z (0.2)

(5x5=25marks)

(6 marks)
i, -1 into the points ra = i,

(6 marks)

Part C

Answer all questions.
Each full question caries 12 mark*

11. (a) Determine the analytic function f(z)=u*i, 't u cosr+sinr-e-]-'= t("""r-*.h, and I h/2t =o

(b) Find the bilinear transformation which maps the points z = l,
0, - i. Hence find the irnage of lzl < 1.

Or

12. (a) Prove that the tundionf(z) defined by f 1",1=tt(t*! {t-i,z+0 and f(0) = 0 is continuousx"*y'
and the cauchy-Riemann equations are satisfied at the origin, yet /' (0) does not exist.

(6 marks)

(b) show that the transformation , == transforms the circle with center [!, o) 
""a 

*ar".

1

; in the z-plane into the imaginary axis in the u-plane and the interior ofthe circle into the

right half of the plane.

e z-B 
6 marks)

13. (a) Evaluate l;4r;d",whereC is the circte (i) lzl =r; (ii) lz+1- ji =2; (iii) lz+t+il=2.
. (8 marks)

(b) Determine the poles of the function f \") =;-{ ^ and the residue at each pole.' Q_r)'@+2)

Or
(4 marks)



14.

15.
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(a) Find the Laurent's expansion 
"f f @=G#*A in the region 1<lz+11 <8. (b marks)

(b) Showthemethodofresidues,that f Vfuae=6. (Tmarks)

(a) Using Neiwton's iterative method, find the real root of * logror = 1.2 correct to five decimal
places.

(6 narks)
(b) Solve by Gauss-seidel method :

LO* + 2y +z = I
2,t +2Oy -22 =-44
-2-r+3y+I.0z=22.

Or
(6 marks)

(3 marks)

16' (a) Find a real root ofthe equation:r3 -* - 11 = 0, correct to 4 decimal places using the bisection
method..

(6 marks)
(b) Find the root of the equation cos * - re' = 0 by secant method correct to four decimal places.

(6 marks)

17. Using Runge-Kutta method of fourth order, solve f = V + x, fr= **, given that y (0) = t,
z (0) = - L fot y (0.2), z (0.2).

Or

18. Apply Milne's method, to find i solution of the differential equati on y' = y - y2 in the range 0 < r < I
for the boundary conditiony = 0 at * = 0.

19. (a) What is the maximization transport problem ? How do you solve it ?

(b) Using simplex method solve the LPP

Maximize z=5rr+3rz

subject to xt+xr<2

5x.1+Lxz<lO

3x, +8x, <12,

\, xz >0,

(9 marks)

Or

Turn over



20.
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Find the initial basic feasible solution of the following transportation problem by vogel's

approximation method (VAM). Here, Fr, Fs and F, are factories, and W1, W2 and W, are warehouses'

w1 w2. w3 w4 Productinn of Factorins

Ft

F2

F3

Capacity of the warehouse

2I

t7

32

6

16

18

27

10

25

L4

18

12

13

23

4L

15

11

13

19

43

(5 x 12 = 60 marks)


