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Notes: 1. Solve all the questions.
2. All questions carry equal marks.

UNIT -1
L&) ff=a,x"x® then show that; 6
2
P (aps +agr )X° & afrafxs =ag +ag
b) A covariant vector has component 2Xx —z, x2y, yz in rectangular coordinates. Find its 6
covariant components in cylindrical coordinates.
OR
©)  Define the inner product. If A™, B, are tensor then show that A™ B,y is also a tensor. ~ ©
4 Show that 8¢ is a mixed tensor of order two. 6
Let APSC% be a tensor. Choosing p =t, g = s show that AP(?D is also a tensor. What is its rank?
UNIT -1l
2. &) ghowthat I, =(Iog \/6),1 for g <0. 6
b)  Find the nonvanishing components of Christoffel symbols of second kind for 6
ds? = dr? +r2d0? +r? sin? ed¢2
OR
c)  Show that under a linear transformation of a coordinate system 6
xM =a" x"+b™ a, b™ are constants, the Christoffel symbols are tensors.
d)  Show that the covariant derivative of a scalar is its partial derivative. 6
UNIT — 11
3. a) Derive the expression for force in the transverse & longitudinal mass. 6
b) " Obtain the mass energy equivalence E = mc? . 6

OR
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d)

b)

d)

Prove that the four velocity, in component form can be expressed as

c\/l—uzlc2 \/1—u2/c2

Where U= (uy,uy,u,) is ordinary 3 dimensional velocity of the particle.

Show that P2 —E2/C2 is an invariant whose numerical value is m% c2,

UNIT - IV

Write the expression for the scalar & vector potential, Express these equation in component
form.

Show that the Hamiltonian for a charged particle moving in an electromagnetic fields is

2
H{m5C4+CZ(P—%Aj ] +ed.

N

OR

Obtain the matrix fj; in electromagnetic field tensor.

Show that

i) Ey':a(Ey—% sz& i) Ez':a(Ez+% Hyj
Solve any six.

a) Define Kronecker delta.

b) Define symmetric & Skew symmetric tensor.

c) Show that [mn,r]=[nm, r].

d) Show that gy, r=0.

e) Prove that 9ij ulul =1,

f)  Show that dE =u
dp

g) Write the component form of cur(H :%%

h) Showthat E1=E.
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