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1. Choose the correct options from the
following : (any five) : 1x5=5
A aePizR o Riew el 1 3 (Reerer livby)

(a) The integrating factor of the differential
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(b) The value of F%) is—
(d) A partial differential equation has—
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(i) -24x | qorecs @R FoeTe o AT
R 4 (iii) two or more independent variables
“3 ; | 76! A SreIfiT FoF b AUCE

(c) The modulus of the product of two | (iv) mo independent variable
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(i) sum of their moduli
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(e) In the Legendre’s polynomial

(i) product of their moduy]j
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(i)

0

T _2
The value of the integral j e dx jg
0

T e % dx i /—
0
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(iii) l/;_;_
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A periodic function is a function
which—
o1 TS FToW IR W @—

(i) has a period T=27
AGITFE T=2n

(i) satisfies f(t+T)= f(t)
fE+T)=1@t) =

(i) satisfies f(t+t)=- £t
f(t+T)=_f(t) £

(iv) has a period T=7r
I SRIRRI (oAt Y @ T= 7 W

63/1 (SEM-5) DSEIA/PHYRESOI6/BL 6

2. Answer any five of the following questions :
2x5=10
Ricwrzat lfshr e Tex forl ¢
(a) Using Beta function, prove that
B(m, n)= g(n, m).
0! T TR W, oW v @
B(m, n)= p(n, m) |
(b) Find the values of the Legendre
polynomials F,(x) and B(x) using
generating function.
(SICCADR ot IR IR By (x) <%
P, (x) ¥ ecweR sifemiiicre Sfensar |

(c) What do you mean by order and degree
of a differential equation ? Explain with
examples.

SRICEG I TN WAl =% S et &
JoT! 2 SHIRIIR G I |
(d) Find the modulus and argument of the

1-i
complex number (—)

1+1
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Prove the relation

aae M @

7f2 zf2
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Check the exactness of the differential
equation

(x+siny) dx +(xcosy -2y)dy =0

(x + siny) dx + (xcosy -2y) dy = 0
SRITEG I FHNI IAILO vl Fiste) = |

Check if x=0 is an analytic point or
not for the differential equation
%y

T2 +x%+(x2+2)y=0,

2
%+x%+(x2+2)y=0 SRS

FRREAC! x= 0 R RN 6 71231 2
|
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3. Answer any five of the following questions :

5x5=25
Rizicr <lsbr eiq Tes ferfRal ¢
(@) Show that (&9 34 ()

B(-x)=(-1 B (x)

(b) Solve the differential equation given
below in terms of complementary
function and particular integral :

d’y  dy 3

—5+6—= +9y =e>*

2 t6— toy=e
2
ny Zz+9y %" SRR I
ARejT T I ReIT Seppety e LA
1

(c) Evaluate J x™t" dt using the property

of ' function.

I ¥R S RRR IR [ x7 72 dtgwm Refa
0

91

(d) Solve the differential equation given
below :

T AT SRS ANFIEACO! TN T4 8

(ff'y—xzy)%yc-*"(x—xyz)=
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(e)

(9)

Show that

IZI—ZQ|,2 +|Z1 +22|2 =2|le2+2|22|2
where all the z are complex number.
TRHENRA z IS AR CFI© AN I @

lZ],_ZQ|2+|zl+22|2 =2Izl|2+2|22|2

Define an analytic function. Write down
the necessary and sufficient conditions

for a function f(2) to be analytic at
point z.

<1 e Fom ke T f(z) wom

Remes = erein o g sERE
ferat

Find the half range cosine series of the

4' if 0 <X < ﬁ
function f (x) = 2

O if %<x<ﬂ

4 if 0<x<Z
fx)=

. FNE cosine
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(h) Establish the relation between the beta

and gamma functions.
Kot i S TR WEE TE 2wl T4

Express Jg(x) in terms of Jo (x) and
J, (x), using the Bessel’s recurrence

relation.
@R TN T8 IR IR J ()T
Jo (x) O J (x) T TRE® o |

Answer any two of the following :

10x2=20

o fAgr pb o B o e

(a) Obtain the Fourier series expansion of

function f(x)=(r-%)%0<x<27x and

2

—

1 7
prove that r?:l 2 6"

f(x)=(7z—x)2,0<x<27r T TS
SREE (AT TR A SE A F A

-z
— =
n=11 6
td.
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(b) Solve the Laplace equation
8%U  8°U
—t—= 0 . .
ox? oy which satisfies the
conditions U (0, y) =U (x,0)=U @, y)=0

and U(x, a)= siny;—x.

’U U

X 2= =0
FE A TI o + o FLA 9,
TS U(0,y)=U(x,0)=U( y)=0

F U (x, a)=sin£’l£’£ 74 fra |

(c) Prove that (™I @)
ﬁ(m+l, n)= ﬂ(r_n, n+1) _ B(m, n)

m n m+n °

(d) Apply calculus of residues to prove that
SRS Totoliy IJTRT IR e 7 @

. '“’I” do_ _2n
) 2 2+cos6 43

27

27
. cosd : _ _
(i) £ e®? cos(sin6-nd) o = ~

where n is a positive integer.
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