D 41972 (Pa‘ges 3)

Time : Three Hours Maximum : 100 Marksk
Answer all questions. P

1. (a) Show that S;,={1,0,1), 0,1, 1), (1, 1, 0)} and S, ={(1, 0, 0), (0, 1, 0), 0, 0, 1)} are two
different bases for R3. :

(b) Show that every superset of linearly dependent set is linearly dependent.

1 -1 1 -1

1 -3 4 -6 “
() Find the rank of | 4 3 -2 -3 |

7 -4 7 -16

2 1 -1
. . . 1 -2

(d) Find the eigen values and eigen vectors of
-1 -2 1

(e) Show that every analytic function w = £(2) is free from Z .

() Show that u = x® — 3xy? + 3x?% - 3y? + 1is harmonic and if f(z) = u + iv is analytic find v.

52+ 8

: —  dz.
(g) Find the value of |z+:!‘|=6(z+8) @19 2

z-5
(h) Expand m in Laurent’s series in |z + 8| < 17,
(8 X 5 = 40 marks)
II. (a) (i) Show that every finite dimensional vector space has an orthonormal basis. (8 marks)

(i) Let T be defined by T(xy) = (x cos o —y sin a, x sin o +ycosa)in R2. Show that T is a
linear transformation.
(7 marks)

] Or

Turn over |



) |

, 2 1) 431972
M) (i). Orthogonalise the vectors v, = (0, 1,0, 1), v, = (-2,3,0,1),v5=(1, 1, 1, 5)in R*.

‘ ' (10 marks)

- 2 -1

i . -2 4

(ii) Find the linear transformation corresponding to the real matrix A =

0 3

1 0
(6] markdj
: 1 2 I
. III. (a) (i) Find the eigen values of A = 4 3 and hence find A" for n is a positive integar. |
(7 mark\1
: L 8 7 |

(11) Vérify Cayler-Hamilton theorem for A = £ 4 5 and hence find A™! 8 marks
1 2 1 |

Or ,

S . ) 1 3 e ;
(b) Diagonalize the matrix A = 1 by means of similarity transformation. (15 marks
1 2 2

IV. (a) (i) Find the bilinear transformation, which maps i, — 1, 1 from z-plane into the points 0, 1, 1
of w-plane. |

(7 mark§
. - . _ o cosx +sinx —e”” |
(i) Determine u + iv, an analytic function, if u —v="g """y _ - and f(%) =0. |

@8 mark
Or

2

|

(b) Discuss the transformation w =2 + = r=const, g=const, § =0, 9 = n/2and 6 =m. ;
‘ |

|

(15 marks




.

V. (@) @) Evaluate_[
(o]

x=+ 2and

Gi) Evaluate | Gy ;o2

a

(b) (@) Evaluate I
0

2
(i) Evaluate I
0

tan(%)
(z-a)

y=4+ 2

zdz

x? dx

x4 4

+a

sin®6

5 — 3 cos

de.

Or

(7 marks)

(8 marks)

ey or—sy——ry
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(7 marks) ¢

[4 x 15 =60 marks] %
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