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( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

1. (a) Explain the meaning of ordinary point
of differential equation by giving an
example. 2

(b) Find the power series solution of
(1-x2)y”" -2xy’ +2y =0 about x = 0. 8
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(2)

Or
Use the method of separation of variables to
2
solve the equation a—z = % Given that v =0
0x
at x=0and x=1 v=0 at t — oo, 10

n
1 L(XQ )", 5
2™ (n!) dx™

2. (@) Show that P,(x) =

(b) Express the function

f(x)=4x3 +6x2 +7x+2

in terms of Legendre’s polynomials. )
Or
() For Hermite polynomials H, (x), show
that Hj (x) =2nH, _;(x). 3
(b) Prove the following : 3Y%+3%=T7

() xJ}, (0 =nJ, (0-xJ, ()
(i) 20500 = Jp 19 = I 11 ()

3. (@) What do you mean by Argand diagram?
What is the modulus of the complex
number a+ib? 2

(b) Deduce the Cauchy-Reimann conditions
for the analyticity of a function of
complex variable. 4

(c) State and prove Cauchy integral
theorem. 4
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(@)

(b)

(b)

(@)

(b)
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(3)

Or

Find the first four terms of the Taylor’s
series expansion of the complex
variable function

f(2)

- z+l
(z-3)(z-4)

about z =2.

By using residue theorem, show that
[7rod 2
0 2+cosb /3

Discuss the two sets of unit vectors
in a curvilinear coordinate system

(U, ug, ug).

Deduce the expressions for the
divergence and curl of a vector field in
cylindrical coordinates.

Or
What are symmetric and skew-
symmetric tensors? Show that every

tensor of rank 2 can be expressed as the
sum of symmetric and skew-symmetric

tensors. 2+3=5

If A* and B, are the components of a

contravariant and covariant tensors of
rank 1 each, show that Cﬁ‘ = A)‘BM are

the components of a mixed tensor of
rank 2.
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(c)

(b)

(c)

(@)

(b)
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(4)

Write the transformation relation for the
following tensors :

(i) ALy and (i) Ay,

Show that the transpose of the product
of two matrices is the product of their
transposes taken in the reverse order,

ie., (AB)T =BT AT, where T denotes
transpose.
Solve the following simultaneous
equations by matrix method :
2x+3y+4z=9
2y+3z=28
x-z=-3

What are orthogonal and unitary
matrices?

Or
Find the eigenvalues and eigenvectors

of the matrix {? ;l}

h

the diagonal form D = T 1AT, where
[ cos® sinB]

h
The matrix A = {a b} is transformed to

- L—sin 0 cos GJ

Find the value of 6, which gives the
diagonal transformation.
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( Mathematical Physics—I )
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( PART : A—OBJECTIVE )
( Marks : 25)

The figures in the margin indicate full marks for the questions

SECTION—I
( Marks : 10)

Put a Tick (v) mark against the correct answer in the
brackets provided : 1x10=10

1. If a function of two variables is a solution of Laplace’s
equation, the function is said to be

(a) conjugate ( )
(b) harmonic ( )
(c) anharmonic ( )

(d) discontinuous ( )
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(2)

2. In the differential equation

(1-x%)y” -2xy’+(I+1)y =0
(a) x =0is an ordinary point ( )
(b) x =21 are regular singular points
(c) Both (a) and (b) are correct (

(d) x =12 are regular singular points

3. For integral values of n, J,(~x) is
(@) (=1)"Jn(x) ()
(b) Jn(x) ()
(¢ O ()

(d) (-1)"ndp(x) ()

4. The value of Hy(x) is

(@ x%-1 ()
(b) 2x° -1 ()
€ 4x? -2 ( )
(@ %(3x2—1) ()
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(3)

5. The equation for a circle with centre at (-1, 1) and
radius 3 is

(@) |z+1+i|=3 ()
(b) lz+1-1|=3 ()
() |lz-1-i|=3 ()
(d) |z-1+1|=3 ()

6. The function ———
(Z -1 )1/2

(a) is analytic in the region |z|< 2 ( )
(b) has a pole at z=1 ( )
(c) has a branch point at z=1 ( )

(d) has an essential singularity at z=1 ( )
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(4)

7. Rotation of a point (0, 1) using the matrix
cosf -sin®
sin® cos6

about the origin through an angle g results in a point
1 1
(@) (— —= —)
2w U
1
(b) ( , =

() (1, 0) ()

(@) (0, -1) ()

8. Rank of n xm matrix is the

(a) largest square submatrix with non-zero

determinant ( )
(b) number of columns in n X m matrix ( )
(c) number of rows in n x m matrix ( )
(d) largest square submatrix with Zero
determinant ( )
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(S)

9. In cylindrical coordinate system, the intersection
between coordinate surfaces p =c; and z=cgz is a/an

(a) straight line ()
(b) circle ()

(c) semicircle ()
(d) ellipse ()

10. If x!, i = 1, 2 represents rectangular coordinates, the

relation x'x! =1 would represent

(a) a circle of unit radius ( )

(b) a sphere of unit radius ( )

(c) a straight line in two dimensions ( )
(d) a hypersphere of unit radius ( )
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(6)

SECTION—II
( Marks : 15)

Give short answers to the following questions : 3x5=15

1. Find the differential equation for which the
solution is y = cje™ + cpe™™ + 3x.
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(7))

2. Using Rodrigues formula, prove that
1
[ _+1 Po(x)dx =2
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(8)

3. Using residue theorem, evaluate the integral

J. 1+—Zdz, where the circle C is |z|=1.
Cz(2-2)

V/PHY (v) (PR)/127

www.gzrsc.edu.in



(9)

4. Explain Einstein’s summation convention. Give an
example.
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(10 )

5. What do you mean by row, column and symmetric
matrices? Give one example each.

* &k

G7—150/127 V/PHY (v) (PR)

www.gzrsc.edu.in



