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1. Choose the correct options from the
following : (any five) % 1x5=5
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(a) The integrating factor of the differential
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The modulus of the product of two
complex numbers is the—
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(i) sum of their moduli
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(ii) product of their moduli
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(d) A partial differential equation has—
5t SRFCETG R AR
‘(i) one independent variable
95! T beie AT
(i) more than one dependent variable
Grecs @R RSP 5o AT
(iii) two or more independent variables
7ol A Sreifts Fog vee AT
(iv) no independent variable
(P FOF 5o (ACE
(e) In the Legendre’s polynomial
_ 5 70 15
Py (x)= l(x -axa +ax), A is given
as—
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(iii) division of their moduli

7R GO 79 A i

(iv) None of the above
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(N The generating function for Bessel’s

function is given as—
@5 TR (OCACIO] o -

() A
(i) e%(t-%)

(ifi) e-%(n%)

[S1R

1
(iv) e (HE)

63/1 (SEM-5) DSEIA/PHYRESO16/BL 4

(9)

(h)

63/1 (SEM-5) DSELA/PHYRES016/BL 5 Contd.

For cxact differential equation of the
form Mdx+ Ndy=0, which one is
correct ?

Mdx + Ndy = 0 T4 Saamgm s madinm
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If f(x) is even function, then Fourier
integral of f(x) reduces to—
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(i) cosine integral (cosine SEF=H)

(ii) sine integral (sine S3=H)

(i) complex integral (FWAT W)
(iv) harmonic integral (FRAT SEi)
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A pEriodic function is a function

which—
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(i) has a period T=2x
FERFE T=27

(ii) satisfies f(t+7T)= f(t)
fE+T)=f(@) =

(iii) satisfies f(t+t)=-f(t)
fE+1)=-1() =

(iv) has a period T=r
G AGESIE (AR AW @ T= o
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Answer any five of the following questions :

2x5=10
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(a)

(b)

(c)

(@)

Using Beta function, prove that

p(m, n)= B(n, m).
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B(m, n)=pn,m)I

Find the values of the Legendre
polynomials Fy(x) and B(x) using
generating function.
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What do you mean by order and degree
of a differential equation ? Explain with
examples.
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Find the modulus and argument of the

1-1
complex number (——1 3. J .
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(e) Prove the relation 3. Answer any five of the following questions :

5x5=25

1)

Check the exactness of the differential

(b)

B Riesteat =lobr e Sea il 2
B2 g TR (@) Show that (el 71 )
[ Ty Lm0 a0 R(0)= 1Ak

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

i 2
equation L‘Z+6ﬂ+9y o3
(x + siny) dx +(xcosy —2y) dy =0 : dx?  dx
dy  _dy
(x+siny)dx+(xcosyf2y)dy=0 a2 T T O = e RtEaE AT
SRS T TR TARLOR Aol st T | g@wwﬁmﬁmﬁm@mm
(g) Check if x=0 is an analytic point or .
not for the differential equation (c) Evaluate £ x~t72 gt using thie property
% ' of T function.
£;;1,_{-+x-;1—1;+(x2+2)y=0, on !
I T o TR IR [ x 72 dtgum i
0
2 Sl
ﬂ,L{-+x£1—y-+(x2+2)y=0 SR o |
dx dx (d) Solve the differential equation given
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below :

T il SRR TR T o 2
(By-xy) 2+ (x - y2)< 0.
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(e) Show that (h) Establish the relation between the beta
and gamma functions.

2 2 2
|21-2a[" 4|21 4 2] =202 | +2]22 | 1 i st <7z e T afeh <

where all the z are complex number.

FEEIRR z IS YR CFI© A9 4 @ ()  Express Jg(x) in terms of Jg(x) and
|21 -2, |2 +| 21+ 22 |2 =2|z |2 +2|2 |2 J1(x), using the Bessel’s recurrence
. relation.
() Define an analytic function. Write .d.own
the necessary and sufficient conditions QOR “FeAe wea e IR Jg(x) =
for a function f(z) to be analytic at Jo (x) i Jl(x)aw o 31 |
point z.
ot R TorR e fm izl 4. Answer any two of the following :
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(g) Find the half range cosine series of the (@) Obtain the Fourier series expansion of
4 if 0<x<Z function f(x)=(z-x)?,0<x <27 and
function f(x)= 2
0 if Z<x<n o1 7
2 prove that Z?=?
n=1
() 4 if 0<x<% f(x)=(7r-x)2,0<x<2n' | TeEHD
flx)= FEH9 cosine i TRIR
0 if %<x<7z i A |w“q°fwm$ﬂﬁwm
, s
TR SRR e | “Zn? 6
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(b)

(c)

(d)

Solve the Laplace equation
o’u  9°U
ox?  oy*
conditions U (0, y) =U (x,0)=U(, y)=0

=0 which satisfies the

nwx.
l

62U o%U
=0
oS TN o ay AL T4,

RS U(o, y)=U(x,0)=U(l,y)=0

and U(x, a)=sin

nzx

iF U(x, a)=sin S PmEl

Prove that (SS9 << <
ﬁ(m+1, n] = Bm, n+1) : B(m, n)

m n m+n

Apply calculus of residues to prove that
SRR SR AR TR A T @
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0 | e 6-no) 0=
(ii) j e%? cos(sind -no) —

where n is a positive integer.
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