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BACHELOR OF SCIENCE (B. SC.)
Term-End Examination
December, 2023

PHE-14 : MATHEMATICAL METHODS IN
PHYSICS—III

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all questions.

(it) The marks for each question are

indicated against it.

(itt) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10
(a) Show that the matrix :

A 1 | 3-2i
3+ 21 4

is Hermitian.

(b) Determine the eigen values of the following

matrix :
0 2
P=
> ¢

P.T.O.
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(d)
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Define symmetric and antisymmetric
tensors.

Show that f (z)=z2 is analytic in the

entire z-plane.

(e) Obtain the singular points for the
function :
1
F(2)=———
( ) 22 (22 + 9)
(f) Determine the Laplace transform of the
function e for s>a.
(g) Using the Rodrigue’s formula for Legendre
polynomaials :
n
P, (x) = —— (1)
2"n! dx"
Obtain P2 (x).
(h) Find the Fourier transform of :
1 for|x|<a
f(x)_{O for |x|>a
Attempt any two parts : 2x5=10
(a) Determine the eigen values and eigen

vectors of the following matrix :

(3 3
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(b) Show that every eigen value of a unitary
matrix is of unit modulus.
(c) Show that the roots of 2*-1=0 form a
cyclic group of order 4.
Attempt any fwo parts : 2x5=10
(a) Prove that u=e™ (xsiny-ycosy) is
harmonic.
(b) Using Cauchy’s integral formula, evaluate
the following integral :
{) 4-3z dz
Cz(z-1)(z-2)
. . 3
where C is the circle : |z| = 3
(c) Obtain the Taylor series expansion of the
function cos? z about z = 0.
(a) Calculate the inverse Laplace transform of
the function : 5
5
(s-1)*-9
(b) Determine the Fourier cosine integral

representation of the function :
OR

where ¢ 1s a positive constant. 5

g O<x<a
0 x>a

P.T.O.
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Or

Using Laplace transform, solve the initial value

problem :

y'—4y' +4y=64sin2¢

given that y(0)=0, y'(0)=1. 10
Answer any two parts : 2x5=10
(a) Expand the function f (x) =x? in a series

(b)

(c)

of the form Y AP, (x).
k=0

Using the relation :

I (%)= g(_l)k EIT (m1 +k+1) (gf’”’"

1
show that J; (x)= ,/g x 2sinx.
= n
2

Using the generating function for Hermite

polynomials :
222 _ < t"
e = Z H, (x)—'
n=0 :
show that :

H, (x)= (1" H, ().
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FT 2 ) G g HfE B
(i) % F9 % 3fh IGF GEA ST 7T &
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1. hIE Gier 9 & SIS 5%2=10
(%) fag wifse & Fefafaa sremE &l 2 -

A= 1 ‘ 3-21
3+21 4

(@) Fefafeq =g & i 7 dRefad

ST

P:(O 2}

2 0

() gafga oI ufawwfhia R w1 gfem
fafau)

P.T.O.
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(u) fag =it f& wem f(2) =2 LCE|

;-90dd | favafis =l

(%) e f@ﬂ=22&2+9) a1 fafm fag

W< IS

(F) s>a & [0 B ¥ & ATH EUX

BT
(B) worg Tgual & e g

1 d" 2 n
En () = 2"n! dx" (x _1)

1 TN T P, (x) W= wHifsg)

() e

B 1 |9c|<0ta%1?*ltr
f(x)_{O |x|>aa%1?*lt'

1 HRA TG I HIfST
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fag =ifve f& e o=@ 1 =%
3T HH T HIUTF ol 2l 2l

fag ®INT & 22-1=0 & JA (roots)

HIfe 4 aTel Th =hid GYE o 2

IS I AN TA HINT : 2x5=10

()

(@)

(M)

()

(@)

fog ®IST ff w=e(xsiny-ycosy)
TF JHAE HeH T

SIS GHRS G 1 ST &, Frefafed
A i §A HIT :

4 -3z
j502(2—1)(2—2)d2
Sl C TH g9 |z|:gl
2=0 & Ufd cos’z W TeR U YER
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S
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AT
AT ®YAR0T 1 3TN &, Ffafaa ofs
AM 991 Hl T DT 10

y'—4y'+4y =64sin 2t
fear % 1 y(0)=0, y'(0)=11

5. g A 9N BA HIfST : 2x5=10
(F) f(x)=«" &1 FEX iAkPk(x)E# Y9 1
k=0
Uit § it

o o

(@) F=fafaa g9y

J (%) = g)(_l)k RIT (ml+ E+1) @2’“’”

fa

fag sifsie T .
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Jl(x):\Ex 2 ginx

() et JguRl ® & T

2 oe} tn

ert—t _ Z Hn (x)_
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