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1.a) Show that ¢ =x* —y®+ xzivz can represent the velocity potential in an [10]

« incompressible fluid flow. Find the corresponding stream function 1 and hence
the complex potential f(z) = ¢ + Y.
OR

2 2
1b) If f(z)is a regular function of z, prove that (56;2- + an—z) If (2)? = 4If' (2> [10]
| 2. Find the image in the w-plane of the region of the z-plane bounded by the lines [10]
» x=0,y=0,x+y=1underthe transformation

(Hw=2z. (()w= ze'm/*

3. Find the bilinear transformation that maps the points z; =0,z; =1 and [10]
. z3 =0 into the points w; = -5, w, =—-1,and w3 = 3 and also find its ‘

invariant points.

B S

4. ‘ Find the Laurent’s series expansion of the function f(Z) = z_(z_f%_zs which [10]
are validin the region (i) 1< |z+1| <3 (i) |z + 1| > 3.
2
5. evaluate [© ———— — [10]
‘ valuate |, et dx , by contour integration.
6. Find the basis and dimension of column space and null space of [10]

1 -2 0 0 3
2 -5 -3 -2 6
0 5 15 10 Of
2 6 18 8 6

7.a) LetT: R®— R? be the linear transformation defined by [10]

T(x; y; z) = (3x + 2y — 4z; x — 5y + 32). Find [T]g, for
a=1{(1,1,1),(1,1,0),(1,0,0)}and B = {(1,3), (2,5)}.
OR

A=

7b) LetS,T: R? - R? be the linear transformation defined by [10]
S(x,y) = (x +3y,2x) and T(x,y) = (y,x + 2y). Find [S+T]a,
[2T - 3S], , fora ={(1,1),(1,2)}.
8. Apply the Gram—Schmidt orthogonalization process to find an orthogonal basis [10]
. and then an orthonormal basis for the subspace U of R® spanned by
v =(1,-1 ~1), v, =(0,2,-2,), v; = (2,0,~2).
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10.

2 2 -7
Find the eigen values and eigen vectors of the matrix A = (2 1 2 ) ,hence [10]

0 1 -3
find the eigen values of A7, ATand A*.

Using Gauss-Jordan method, solve the system of equations [10]
x+y+z-w==2,2x=y +z+w = 0,3x+2y-z-w=1,
x+y+3z-3w=-8
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