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COs ! CO Statements

Able to construct analytic functions and find complex potential of fluid flow and electric fields.

[ COZ Able to find the image of straight lines by elementary transformation and to express
analytic functions in power series.

Able to use the pc power of inner product and norm for analy5|s

Able to use matrices and transformations for solvung engmeermg problems.

BL - Blooms Taxonomy Level (1 - Remember, 2 — Understand, 3 — Apply, 4 — Analyse, 5 — Evaluate, 6 — Create)

Answer ALL Questions
(10 X 10 = 100 Marks)

L Verify ¢ = 3x%y + x? —y? —y3 Can represents the stream function of an
incompressible fluid flow. Find the corresponding velocity potential and hence the
complex potential f(z) =¢@ + iy.

2. if f(2) is a regular function of z, prove that
92 _ 2
(Z+25) (Ref@) =2Ir @I
3. Find the image in the w-plane of the region of the z-plane bounded by the lines x =

0,y =0,x = 2,y = 1 under the transformation
Dw=z+2-i. (@()w=Q0Q+20)z+1Q+1i).
4. Find the bilinear transformation that maps the points z, =0, z, = —i{ and
z3 = —1 into the points wy =i, w; = 1,and w3 = 0 and also find the image of
|z| = 2 under this transformation.

5.a) Find the Laurent’s series expansion of the function f(z) = z(11—z) which are valid in
M1<|z+1l<2.(i)|z+1>2 (ii)|z+1] <1.
OR
S-b) Eva\uate J-UQ xsinx

*x2+1 4% , by contour integration.

CO1 BL2
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6. Find the basis and dimension of row space, column space and null space of

1 2 0 2 5
-2 =5 1 -1 -8
0 -3 3 4 1
3 6 0 -7 2

7.3) LletT: R® = R?be the linear transformation defined by
T(x; v;2) = (3x—y+4z Tx + 8y —2)
Find [T1? , for @ = {(1,1,0),(1,1,0),(1,0,0)} and B = {(—2,4),(=7,5)}.
OR

. ' ; g 3
7.b)  Find a basis and dimension of R, and Ny for the linear transformation T": R3 - R®,
defined by T'(x3, x5, x3) = (x; — x5 + 2x3, 221 + x,, —X; — 2%, + 2x3).

A=

8. Apply the Gram—Schmidt orthogonalization process to find an orthogonal basis and
then an orthonormal basis for the subspace W of R* spanned by the set of vectors
{(1,1,1,1),(1,2,0,1), (2,2,4,0)}.

9. Find the Eigen values and Eigen vectors of the matrix

2 =2 2
A= (1 1 1 ) , hence find the Eigen values of A=, ATand A*.
1 3 -1

10. Using Gauss-Jordan method, solve the system of equations

x+y+z+w=2,

x+y +3z—-2w = —6,

2x+ 3y —zek2w =7,

X +2y *+z—w = —2
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