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Part- A 10x1=10

Choose the correct answer

1. If ‘a’ is a constant vector, then V.(axr) is equal to ~-----————-

c.1 d.o

R | —
a. [ffv.vdv b. [fv.vds
c. Jf, (Vxv).ds | d. fff V xv dv

3. The hne element ds in orthogonal curvilinear coordinator is ----—--—----~-----
a.ds’ = h? dn? + hZ dn? + h? dn?

b. ds® = dn? + dn? + dn3
c.ds’= h, dn?+h, dn?+h, dn?

d.ds®’= h? dn, +h%dn, + hZdn,

4. The value of div.v in terms of cylindrical coordinate surfaces is ~—----—-—- -~

1 dvr + ave + 1 dvz dvr . dve | 1 dvz
“r dr 20 2 oz T oor 99 2 oz
Gor  vr 1 3v0 vz Lo o, 990
or r r o6 dz r or r a8

)1 -1
c.2 d =3
2
6. The value of (3/2) is given by --—---——-ermeee-
a. ™/, b. ‘/-7?/2
c. 1 d. 1/,
7. A cylinder rolling without sliding down an inclined plane is an example of
-------------- constraint.
a. Scleronomic b. Holomonic
c. Rhenomic d. Non-holomonic
8. The sum of the Langrangian and the Hamiltonion is equal to —----—---=---
a. kinetic energy b. potential energy
c. twice the kinetic energy d. twice the potential energy
9. In Bose-Einstein statistics, the energy at absolute zero is ~—-----—-—---
a. 1 b.0
€. % d. -1
10. In which of the statistics the particles have half-integral spin.
a. Bose - Einstein b. Maxwell - Boltzmann

c. Fermi - Dirac d. All the above



Part-B 5x6=30
Answer the following
Answer should not exceed 400 words or two pages

11.a. () fa=xni+ B y]+rzkshow that V(a,n=2a.
(i) Prove that div(u grad w) = u V> w + (grad u).(grad w) where u and w are
scalars. :

(or)

11. b. State and prove Green's theorem.

12.a. fu=2x+3,v=y-4 w=2z+2, show that u,v,w are orthogonal and find
ds? and the metric coefficients hy, hy, hs.

(or)

12. b. Calculate divergence in terms of orthogonal curvilinear coordinates.

13. a. Derive the relationship between the beta and gamma function.

(or)

13. b. Prove that relation.
T/, deo T -
N /me f. 2\ySinGdo=n

14. a. State and Explain D’ Alembert’s Principle.
(or)

14. b. Give an account on the Hamilton — Jacobi theory.

15. a. Obtain Fermi — Dirac distribution law.

(or)

15. b. Compare Maxwell - Boltzmann and Bose — Einstein Statistics.

Part-C 5x12=60
Answer the following
Answer should not exceed 800 words or 4 pages

16. a. State and prove Gauss theorem.
v (or)
16. b. Prove Stoke’s theorem for the vectorv(x +vy, 2 x —z , y + z ) taken over
the triangle ABC cut from the plane 3 x + 2 y + z = 6 by the coordinate
plane.

17. a. Explain orthogonal curvilinear coordinates. Obtain curl of a vector field v in
terms of orthogonal curvilinear coordinates.

(or)

17. b. Calculate div.v in terms of spherical coordinates.

18. a. (i) Define beta function. Prove that g(m,n) = g(n,m)
s
(i) Prove that #(m,n) = 2 [, /25in®™" 9. Cos*™" 6d 6
(or)

18. b.(i) Discuss the properties of Gamma function.
(if) Explain different forms of Gamma function.

19. a. State and discuss the principle of least action.
(or)
19. b. Explain generalized coordinates. Derive Lagrange’s equation.

20. a. Explain Maxwell — Boltzmann Statistics.

(or)

20. b. Derive Planck’s law from Bose — Einstein Statistics.



