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Name of the Paper: MATHEMATICAL PHYSICS -1
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Semester: Part - 111 F
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Maximum Marks : 38

Attempt five questions in all.

Question No. | is compulsory

Attempt one question from each section.

Q.1 Attempt any five of the following: (2x5)
a) TfH is a Hermitian matrix, prove that ™ is unitary.
b) Check whether {(1,1,2), (2,2,1), (1,2,2)} forms a bas;s for R?,

. ©) Prove that x5(x) = 0.
i (S)
« ) IL(F()) = F(s) then show that I Fu)du] =
é)' Prove that kronecker delta is a symmetric isotropic tensor of order 2.

f) Show that similar matrices have the same eigenvalues.

8} Show that the Fourier transform of a Gaussian Function is itself a Gaussian function.
h) Show that the set of cube roots of unity viz §={ I,w ,w’} forms a group under multiplication.
Section A

X+ 2x, — 2x3 + 2x, + X5 =10

le + 4‘12 - ZX3 +3x4+4x5 =0



(b) Determine whether the vectors u = (1LL2), v = (2,3.) and w = (4,5,5) in R® are linearly
dependent. 3)

Q.3 (a) A transformation T is defined by @

1
(x, )T = 5 (x-yx+y)

(i) Show that T is linear
(i) Find the matrix M represented by T w.rt. the bases (1 0} and (0,1)
(b) 1T K is skew Hermitian and (K - T) is non-singular, show that U = (K + [)(K - )" is unitary.

(3)
Section B
Q.4 (a) If a matrix A is given by (5)
1r3 1
A‘Eh J
Fine ¢® and 4%,
(b) Prove that if A is an orthogonal matrix, then A js also orthogonal. (2)
Q.5 (a) Determine the eigenvalues and corresponding eigenvectors of the matrix (5)
a b b
A= [b a b
b b a
Where a and b are scalars and b« 0.
(b) Show that 4 = [(1) }] is not diagonalizable. @
Section C

Q.6 (a) Define moment of inertia tensor and show that it is a symmetric tensor of order 2. (5
(b)If Tjisa skew-symmiteric tensor of order 2, prove that 2)

(618 + 8l ) Ty =0



Q.7 (a) Show that , _
ax(bx¢)=@db- (b.a)c

(b) Show that if Aijki
product Cy

pars = Ajj Bpgs... . is a tensor of order m + n.

Section D

Q.8 (a) Find the Fourier cosine transform of f(t) = e P,p> 0

. o cos (Wt
Hence evaluate the integral fo _;',2_\5"“72—) dw

(b) Prove that : [* £ (x) - §(x)dx = — f" (0)

Q.9(a) Solve y"(£) + y(t) = ¢, y(0) =1,¥"(0) = —2 using Laplace Transforms,

(b) Given that f(t) is a periodic function with period T,find its Laplace Transform.

(4)

,,,,,, are two tensors of order m and n respectively, then their

(3)

(5)
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