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General Imstructions

1. In cases where choices are provided, students can attend all questions in each section.

2. The minimum number of questions to be-attended from the Section /Part shall remair. the sorme.

3. There will be an overall ceiling for each Section/ Part that is equivalent to the maximum wweis
of the Section /Part.

Section A

8 Short questions answerable within 7.5 minutes.
Answer all questions, each question carries weightage 1.

1. Obtain the expression for line element in spherical polar co-ordinates.
2. With an example explain Hermitian operators.

3. Explain concept of extension of rank by differentiation for a tensor.

4. With an example explain features of an elliplic partial differential equation. Laplace equation- its

features.
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5. Using Rodrigue'’s formula evaluale 1

6. Explain Gram-Schmidt orthogonalization.
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7. Explain the general form of a second order different ial equation and classity them base d on being
elliptic, parabolic or hyperbolic.
8. Explain briefly any two uses of Fourier series.
(8 x 1 = 8 weightage)

Turn over

2779



\

2

Section B

4 essay questions answerable within 30 minutes.
Answer any two questions, each question carries wetghtage 5,

. , :
Y. Explain the algebraic operations of Tensors.

10, Explain the origin of Spherical Bessel function. What

15 the required ortho of spherie.
Bessel functions ? ] gonal property of spher; “.

11. Explain any five properties of Fourier series.

12. Wh

\ at are orthogonal curvilinear coordinate systems
iv

? Obtain the math I ;
: N - ematical expression £,
frgence n terms of curvilinear coordinates. e i

(2 x 5 =10 weightage

13. Expand the function f(x). '

552 G
(x)=x In the interval — 7 < x < and hence evaluate Z - Ch
; 5 R=1 (271 -— 1)-
14. Using Frobenius 2
method find soluti . dy
on of linear oscillator equation 5+ 0 y =
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19. IfHisa Hermitian matrix prove that
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(4 x 3 = 12 weight??




