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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
June, 2025

PHE-14 : MATHEMATICAL METHODS IN

PHYSICS—III

Time : 2 Hours Maximum Marks : 50

Note : Attempt all questions. The marks for each
question are indicated against it.

Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) Determine the eigen values of :

s 2

(b) Does the set of all non-singular square
matrices of order n form a group under

matrix multiplication ?
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(d)

(e)

®

()

(h)
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Locate and name the singularities of

the following function :

)
sin| —
f@)=—2

(z-i)?

Calculate the residue of the function

eZ

(z-2)*

Obtain the Fourier sine transform of

the function :

1, 0<x<E
f(x)=

0, 9c>E
2

Calculate the Laplace transform of

coshat.
Using Rodrigues’ formula :

1 d"°

2 n
2"n! dx" (=" ~1)

P, (x) =

for Legendre polynomials, obtain P, (x) .

Plot Bessel function of the first kind of
order 0 and 1.
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2. Attempt any two parts : 2%x5=10

3.

(a)

(b)

(©

If a real matrix is both symmetric and
orthogonal, show that its eigen values

can be only +1 or —1.

Diagonalize the matrix :

{7l

If AY is an antisymmetric tensor and

B, is a vector, show that AY B;B; =0.

Attempt any two parts : 2x5=10

(a)

(b)

(c)

Evaluate the integral :

J- © dx

0 x2+4

Discuss the analyticity of the function :
f(z) =e”(cosx +isinx)

Write the Laurent’s series expansion of

z

(z-1)*

about z=1. Determine the type

of singularity and the region of

convergence.
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4. Attempt any two parts : 2%x5=10
(a) Determine the Fourier transform of
2
flx)y=e" .
(b) Calculate the inverse Laplace transform
of 82_3 .
s” -1

(¢) Using the Laplace transform, solve the

initial value problem :

y'+4y +3y=0, y(0)=3, y'(0)=1.

5. Attempt any one part : 1x10=10

(a) Using the generating function for

Legendre polynomials :

gt == 3 B ()"
«/1 2tx +t2  n=0

obtain the recurrence relations :

@n+xP (x)=(n+1)P, ;(x)+nP, _;(x)
and
2xP, (x)+P,(x) =P ;(x)+ P, _;(x)

7+3
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(b) Using the generating function for

Hermite polynomials : 10
a2~ t"
glx,t)=e =Y H,(x)=
n=0 n!

Obtain Rodrigues’ formula for the

Hermite polynomials.
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PHE-14
o = (S, TE.-4)
R EIGRCRIE |}
S, 2025

WU E.-14 : wifaen o wivTd fafeai—1m

gag ;2 §u2 SIfeHaH 37%F : 50

T : G 9T 8T FHIIT| JAF J97 P 37F 39F GrH
fow 7w &) gdiep! & 3797 G o7 &1

1. hIS Uler I HIfT : 5x2=10

(%) P:@) ;] % S T T R

(@) F TAZ O & AHH hife n ol Gt

FGhHUE 1 TRl & =99 9 Th W8

AN T ?
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(M) fefafed wem = fafesaet =1 fuRo

AW

hHifT 3R 39k AH &y :

!

(z—i)?

f(2)=

z

(%) e : 62)2 T TS TR HITeTT |
L

(¥) %t

1, O<x<E
f(x)=

0, x>E
2

1 B FE SR YT IS |

(F) coshat T TATEE TR YT i |

(D) TNvg TgRI & gt & g

n
P (x) = 1 d (x> -1)" & ST
2"n! dx"

P, (x) 1 A G whifSC |
() ife 0 3R 1 o FIH YR o SFA oA
AR Wit |
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2. THIg S 9 HiT 2x5=10
(%) Al T arRafas g uhd iR anfias

SF1 &1, O fag wifse foh 58 i 9 +1
-1 A GHd & |

(@) &g P &1 fasmuA ifv .

P{5 —2}
-2 2
(M) 3k AV TH YfawatHa TR & R B, TH

gfew @1, @ feamwse fF AYB;B; =0 %I

3. g QX 9 HIT : 2x5=10
(&) T=fafEd THehd 1 9iieshad it ;

w dx
Jowia

(@) oA

f(z) =e”(cosx +isinx)

! foversaar © ==t Sifsa)
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(M z=1 & 9 ‘322 F AN S TER
(z-1)
fafem fafesar =1 gR IR AfaRo-wew
ot J1d HiST |

EIER-URILICH IS IS 2x5=10

(F) B flx)=e* F BRI TGR TRHRA
T |

s—3
32—1

HifeT |

(T7) AT 9 kT YA H F=fafed snfe

M 99S 6 A HITST :

~

FH Fohd AMd TAA qReRfd

(@)

y'+4y'+3y=0, y(0)=3, y'(0)=1

g Teh YT hiTST : 1x10=10

() TSI0=g TEIRI o STk He :

L _Spwe"

g(x,t) = ——=
«/1 _9tx +t2  n=0
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oo

1 ITAN ke Ffafed grugha awry g

I 7+3

@n+DxP (x)=(n+D)P, ;(x)+nP, _;(x)

3R 20 P, (x)+P,(x) = P, 1 (x) + P, (x)

(@) &fte sIguci & S et ¢ 10

axt—t2 _ ~ t"
g(x,t)=e = Z Hn(x)—'
n=0 n.

T ITN F g TgIET A1 Al g I
RIS |

X XX XX
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