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1.a)

1.b)

7.3)

7.b)

Answer ALL Questions
(10 X 10 = 100 Marks)

Verify that the families of curvesu = ¢, and v = C2 cut orthogonally, when  [10] |
w=u+iv =23
OR
Find v such that w=u+iv is an analytic function of z, given that [10]
x2—y2 "
u = e*"7Y° cos 2xy. Hence find w.
. . 1

Find the image of the following regions under the transformation w = ~. [10]
(a) the half plane x > ¢, when ¢ > 0.

(b) the half planey >c, when ¢ < 0, also show the corresponding regions

graphically.

Show that the transformation w = fférhaps (i) the interior of the circle [10]
|z| = 1 onto the lower half of the plane and (i) the upper half of the z —plane

onto the interior of the circle lw| = 1.

Find the Laurent’s expansion of the function f(2) = z(11-z) valid in the region [10]
Dz+11<1, (i1<|z+1<2.

2n ) 29
Evaluate St d@, using contour integration. [10]
o 5-3cos 6
Find the basis and dimension of row, column and null space of the matrix 4, [10]
1 -2 5 -
where A = [2 3 1 —4J.
3 8 -3 -5

Let F: R* - R3 be the linear mapping defined by [10]
Fx,y,z,t)=(@x—-y+z+tx+2z-tx+y+ 3z — 3t)

(i) Find a basis and the dimension of the image of F.

(ii) Find a basis and the dimension of the kernel of the map F.

OR
Let B = {vy,V,, V3} be a basis for the 3-space R3consisting of [10]
v = (1,1,0),v; = (1,0,1),v5 = (0,1,1). Let T be the linear transformation
2 1 -1
3 .
on R? given by the matrix [T]z = [ 1 2 3 ] Let @ = {ey, e, €3} be the
-1 1 1

standard basis. Find the basis change matrix [id]F and [T],.
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lon process to find an orthonormal  [10]
Gram Schmidt orthogonalization p r
::s'::v fg:'ether subspace U of R* spanned by uy = (1,1,1,1), up = (1,2,4,5), ‘
uy = (1,-3,-4,-2).
[10]

Express the following system of equations in matrix form and solve then by

the Gauss elimination method.
20+ %+ 2x34+x, =6
6x;, — 6x5 + 6x3 + 12x, = 36
4%, + 3%, +3x3 — 3x, = —1
2% + 2x; — x3 + x, = 10.
1

2 1
Find the characteristic equation of the matrix A=]|0 1 O] , Verify  [10]
1 2

Cayley Hamilton theorem and hence prove that:

8 5 §5
A3—5A7+7A5—3A5+A4—5A3+8A2—2A+1=[0 3 0}.
5 5 8

SOV



