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FYUG Odd Semester Exam., 2024

PHYSICS

( 1st Semester )

Course No. : PHYDSC-101T

( Mathematical Physics—I )

Full Marks : 70
Pass. Marks : 28

" “fime : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT—I

1. Answer any two from the following : 2x2=4

(a) Define dot and cross products of two
vectors.

(p) What are meant by symmetric and
skew-symmetric matrices?

(c) Show that the vectors
A=2i-3j-k and B=-6{+9j+3k

are parallel.
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(2)

2. (a) Define vector triple product. Show that
Xx(3x6)=(z.8)§_(2.§)6 1+5=6

-

(b) Show that the vectors A =3i-2j+k,
B=i-3j+5k and C=2i+j-4k form
a right-angled triangle. ‘ 4

OR

3. (a) Define Hermitian and skew-Hermitian
matrices. Show that every square
matrix can be uniquely expressed as
the sum of Hermitian and skew-
Hermitian matrices. 2+4

(b) What is diagonalization of a
Diagonalize the matrix

V2

4 32
3

A=

|2

4. Answer a ollowing : 2x2=4

(a) What is m
How many
are there?

differential equation?
of differential equation

pes
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lve the following equations :

(@x° +6xy+y2)%=—(3x2 +2xy+2) 5
(b) %+xy=2x 5
OR

6. (a) What is Wronskian? Show that e* and
e?* are the linearly independent
solutions of y"-3y' +2y=0. Find the
general  solution with  conditions

y(0)=0 and y'(0)=1. 1+5=6

(b) Solve y"-5y +6y=0. 4
UniT—III

7. Answer any two from the following : 2x2=4

(a) Define solenoidal and irrotational fields.

(b) State and explain Gauss divergence
theorem.
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(c) Find grad¢® at the point (-1, -2, 1)

where ¢=.\'2y+.\z.
Define directional derivative. Find its
expression.

(b) Define gradient of a scalar functipn.
Explain the geometrical interpretation

1+4=5

of gradient. 1+4=
OR
9. (a) State and prove Stokes’ theorem 6
(b) Show that Vr*=nr""27, where 7
the position vector.
10. Answer any twi ox0=4

expression  for
in _orthogonal curvilinear

ransformation equations
ectangular coordinates and
spherical polar coordinates.
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11,

14.
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orginate  system.
gth and volume
gordinate system.
ssion for gradient and
this system. 3+3+4=10

OR
(@ lain curvilinear coordinates. Define
ogonal  curvilinear coordinates.
the expression for unit vectors in
curvilinear coordinates. 3+1+3=7
) Show that in spherical polar

coordinates the wunit vectors are
mutually perpendicular to each other. 3

UNIT—V
Answer any two from the following : 2x2=4
(a) Show that B(m, n)=B(n, m).
(b) Define B and T functions.

(c) Write down Newton’s forward and
backward interpolation formulae.

(a) Discuss Newton-Raphson method of
solving an algebraic equation. Using
this method, find the value of /8. 4+3=7
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(6 )

1
(b) Using Simpson’s 3 rd rule, evaluate the

1 dx

approximate value of Io m correct

up to 3 decimal point taking h =0.25. 3
OR
15. (a) Show that

'p+1 g+1
. RN |19
f 0/2 sin? 9cosdpdo=L 2 | 2

2Ip+q+2
- 2

and find \the value of

using’ this

N -

formula. 4+2=6

(b) " Show that |m+1=m. 4

* & &
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