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Section A
Answer all Questions (1 mark each)

t' Avectorr=xi+ yj+zk.lf F=rnr,thevalueof V x F is

(a) o (b) r (c) nrn - r (d) 1

2. lfAY=PYthenY=
(a) pyA (b)pyA-1 (c)R-1ev (d) pyp-1

3. The characteristic equation of matrix A is 1,2 - tr - | = 0, then
(a)n-r does not exist (b)e-t exists (c)e-t =A+ I (d)e-t =A-l

4. Sort out the covariant qomponent from among the following:

G) * b) # (c)dj (a) none orthese

5. The incorrect equation among the following is
(a) Ps(x) = g (b) P1(x) = x (c) Pn(-x) = (-t)n Pn(x) (d) Pn(-x) = (-t)n+1 pn(x)

(1x5=5)

^: 
Section B

Answer any 7 (2 marks each)

6. Express position and velocity of a particle in spherical polar coordinates.

7. What is a linear vector space?

8. Show that Pauli spin matrices anticommute in pairs.

9. Show that Eigen values of a Hermitian matrix are real and Eigen vectors are orthogonal.

L0. State central limit theorem.

L1-. Find differential length dV in spherical polar coordinates.

L2. Show that any tensor of rank 2 can be expressed as the sum of a symmetric and anti-symmetric
tensor of rank 2.

13. What is Kronecker delta function? Give one application.

L4. Show that l-(n+L) = nln where n is an integer.

15' Prove that Pn(1) = 1 
( 2x7 = t4)
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Section C

Answer any 4 (5 marks each)

16. Using Green's theorem evaluate ["12ydr + 12 dy where c is the boundary described counter
clockwise of the triangle with vertices (0, 0), (1, 0) , (1, L).

t7 . Find the inverse of the given matrix by Gauss-Jordan method:
lz 2 1l
lr 3 2l
Lr 1 Bl

18. Explain the differences between Binomial, Poisson and normal distributions.

19. Whatistheinnerproductof atensor?Findtherankof the innerproductof tensorsAPrand

BqSt

20. Prove that Kronecker Delta is an invariant mixed tensor of rank 2.

2L. Showthatx=2 (Jr(x) +3J3 (x) +5J5(x)+......... )

(5 x4=2Ol

Section D

Answer any 3 (12 marks each)

22.L. Define line, surface and volume integrals. Explain the theorems connecting these integrals
OR

2. State and prove Gauss'theorem and Stoke's theorem. Hence deduce Gauss law in
electrostatics.

23.L. Determine the Eigen values and normalized Eigen vectors.
Icos0 -sin0 0lttlsin0 cos0 0lt-__---l
L o o 1.1 ^

OR

2. What are Christoffel symbols? Drive transformation law for Christoffel symbol of first kind and
show that they are not compohents of a tensor.

24.L. Write the Legendre's differential equation. Obtain the series solution of Legendre's
differential equation.

OR

2. Show that y = Hn(x) is a solution of Hermite differential equation.

(12x3=36)


