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Note : All questions are compulsory, but internal choices
are given. Symbols have their usual meanings. The

marks for each question are indicated against it.

1. Attempt any five parts : o 5x2=10

(a) Show that the transpose of an orthogonal
matrix is its inverse.

(b). Prove that a symmetric tensor AV remains
symmetric under coordinate transformations.

(c) Show that the function f(z)=z2+z is
analytic everywhere.
(@ .Locate and name the singularities of
1
f(z) = 5——.
22 (z2 +9)
(¢) Determine the Laplace transform of the
function e sin 2t.
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Show that :
1

J“ P2 (x) [PO )+ P2 x)dx =
-1

2
5

Show that the set of real numbers is not a
group under multiplication.

Using the Rodrigues formula for Laguerre
polynomials
dn

L.x) = & (x"e¥)
nX —;!———nxe

determine Lo(x).

Attempt any two parts : ' 2x5=10

Determine the eigenvalues and eigenvectors
of the matrix '

2 1
A=
1 2
Show that its eigenvectors are orthogonal.

Verify the Cayley-Hamilton theorem for the
matrix 4

1 2
A=
3 4
(i) Show that the dot product of two 3-D
vectors is a scalar.

(i1) Show that the set of all matrices of
order 2 x 2 is a group under addition of
matrices.



3. Attempt any fwo parts : : 2x5=10
(a) Using Cauchy’s integral formula evaluate
the following integral over the closed contour
formed by the lines x=+1 and y=+1
. tan z
T
e (+-3)

(b) Using Jordan’s Lemma, show that

©0

J'COsxdx _ ne 2

x2+4 2

—oo

(c) Obtain the Taylor series expansion of
cos? z about z = 0.

4. (a) | Obtain the Fourier transform of

(1,  for n/2 <|x|<=m
fix) = 5
0, otherwise.
(b) Obtain the inverse Laplace transform of the
~ function : '
F)= o t2 | 5
' s“+6s+34 :
OR
Using the method of Laplace transforms, solve the
following initial value problem : ‘
y' =2y +5y=0; y0)=-1, y0) =7 10
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5. Using the recurrence relation
@+1DP, ,1®-Cn+1)xP,x)+nP,_;(x)=0

evaluate the integral
1

J‘ x P, _1x)P,(x) dx 10
-1

OR

Using the following expression for Bessel
function of the first kind of order m :

] o lk 1 X2k+m
m“‘)-Z‘—) k!I‘(m+k+1)(§] '
k=0 B

show that |

J1o(®) = \[2 x V2 gin x 10
T
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e : Gt 397 ARAE & T T faHey R 1 & 1
. ydiHl F a7 amr aref § | 9% 397 & 3F IGF

am ke 1 & 1
1. ﬁéw%wmaﬁﬁq: ‘ 5%2=10
() fag Ffm 5 & wifes g 1 aied
- EHIIRARMR
(@) R ffm 5 w wfm wRe (W)
- AV Sy waial ¥ ot wufia war R |
(m) frg Hifw 5 wem ﬂz)=z2+i W TE
fareafis 2

(9) W @)= B Rt Fffa

z“ (z° +9)

R 3iR 3% T T |

(¥) WeH et sin 2t 1 AT S T VT |
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(7) fag Hifse & .
1
j P, () [Py (x) + Pyl dx = =
-1
(®) fag v fF A F refm arafes deel
1 AP T A R
(31) v wgee & fore A g Frmforfea # -

eX d°
Ln(x) = F Ex—i-(xne

Lo(x) T i |

2. ®% g %wrﬁﬁm 2x5=10

(%) Prefefes omege ¥ ome WH oit smEN
Eﬁ“mﬁﬁq:

:

A=

1 2

firg #Fifr & o9 s wfew @ifes € |

(@) Frafafga smeqg & fiw FA-dfees W ==t
g i

b o
A=
3 4
@ @ Fg ffw & Hfew afem = afew
A% T TS B # |
Gi)y fag g f =gl =1 9 & arfm

FifE 2 x 29 Tft TR 1 W= O
HE AR |
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3. #3  wmHiT: 2x5=10
(%) et auTHA I H T W @R x =+ 1
M y=1+1% A dga vx | F=afafaa
HUTHA 1 7§ HIfT ¢
tan z ,
§ =t
e (=-5)

(@) e AR 1 i A g g I B

oo

J‘vcosxdx _ ne 2

x2 +4 2

(M) z=0 F coszz?ﬁléﬁta"ﬁmm
T |

4. (F) FrafaRas wom =1 gRA T i

{1, /2 <|x|<n%5'f=¢|1{
flx) = , 5
0, T |
(@) Ffafaa wam 1 Yopa AaE TR T
F(S):._2£i_2_._ 5
s“+6s+34
rgan

A ® fafyr g Fafafea snfe waw swen =
A Y hifse

Yy -2y +56y=0; y0)=-1, y(0)=7 10
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5.

Jf de
m+1)P,,®-Cn+1)xP,x)+nP,_1x)=0
T THIT R GRS
A 1

I xP,_1x)P,(x)dx

-1

1 eI HIT | 10

srera ,

e m I TIH THR & 99 B b Frafefaa
&9 ¥ gfonfya forar ST @ :

3 = K 1 ) - 2k + m
m(®) = Z =D KI'(m+k+1) (5)
k=0 ‘ .

frg hifsre f5

JipE) = ‘/g x V2 gin x 10
T
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