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B.Sc. PHYSICS SET

FIFTH SEMESTER
ADVANCED MATHEMATICAL PHYSICS it
BSP — 504B
[USE OMR SHEET FOR OBJECTIVE PART]
Duration: 3 hrs. Full Marks: 70
( Objective )

Time: 30 min. Marks: 20
Choose the correct answer from the following: 1X20=20
1.

If W is a subspace of a vector space V then which of the following conditions is ture?
AXVJEW =>X+y eW b. aEW,¥XEW =aXeW
mnx) = (mn)x¥,vx

s d. all of these
€ W, m and n are scalar. ‘

Which of the following is not a semi group?
2 Set of natural numbers with respect to b (N,*) where, m*n=Lc.m of m and n for all
“* addition “m, n belongs to N
a Set of integers with respect to division d Set of real numbers with respect to
' * subtraction

For every group G, the identity mapping Ig is
a. A homomorphism of G onto itself b. An isomorphism of G onto itself
C. zero d. None of the above

The set of vectors 7y, 7,73 is said to be linearly dependent if ¢;v5 + ;75 + ¢33 =0,
where ¢y, ¢;, ¢3 are scalars, provided

a. cporcyorey #0 b. ¢y, c3,c3 =0

C. €y, Cp, €3 are even inlegers d. ¢y, €3, ¢4 are positive real numbers
The set {1,,%} is

a. linearly independent b. linearly dependent

c. linearly Span of P? d. both 1 and 3

If A;f is an antisymmelric tensor of rank 3 with respect to the indices i and j, which of
the following is true?

T T 3
WL e

)y 2
C. Ak e ‘—A’ d- A‘- p— _Af
If U(F) and V(F) are two vector spaces and T is a linear transformation, then the null
space of T is defined as

a.N(T) = {a € U:T(a) = 0 € V} b. N(T) = (@ € U:T(a) = e/ € V}
c. II\JI)ET) ={B eV:T(a) =p, forsomea € d.N(T) = {a € U:T(a) =@ € V

The inner product of two mixed tensors A and B;,'ﬁwill produce a tensor of rank
a. 5 b. 3

2 d 1
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[ Descriptive]

Time : 2 hrs. 30 min. Marks : 50

| Answer question no.l & any four (4) from the rest |

a. Using Cayley-Hamilton Theorem calculate At for the following

matrix
i, a8
A= [1 5 1}

siooak

b.If ALY and B are two mixed tensors of rank 3, then prove that the
addition and subtraction of ALY and B!" are also tensors of same
rank and same type.

a.Find Lagrange’s equation of motion for an electrical circuit
comprising an inductance L and capacitance C.

The capacitor is charged to g coulombs and current flowing in the
circuit is f amperes.

b.Obtain the equation of motion of two masses, connected by an
inextensible string passing over a small smooth pulley.

a.Find the relation between Poisson bracket and angular momentum.

b.If [¢,\y] be the Poisson bracket, then prove that, %[¢,Lp]=[ Z—f’, pl+[é,
)
ac’

a. Using Euler’s equation, prove that the shortest distance between
two points in a plane is a straight line.

b.Prove that the intersection of two subspaces of a vector space is also
a subspace.

c. Show that U = {a + bx + c¢x* € P,|la = b = ¢} is a subspace of P,

a. A homomorphism f defined from a group G to G/ is an
isomorphism if ker(f) = {e}.

b.If f : R = R be defined by f(x) = —7x, check if f is a
homomorphism or not.

5+5=10

5+5=10

S+5=10

5+2+3

=10

4+3+3
=10
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0, x(0)=1, x(0)




