Mathematics (Hons.) Paper-IV

Answer any six questions. .
Solve any two of the following differential equations : LNMUonline.com

{a) ;’; = ¢ & Iler
(b) x cos [-i—) (vdx + xdy) = ysin [%] (xdy — ydx)
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= '—'r (log J"}‘

(d) (%y - zxf;. dx - .:; -3 dy=0
Solve any two of the following :

(a) Pz—p{fl+-e"r}+|=ﬂ [b}[P-T'_P][-"_F}JJZEP

(©y=(+p)x+ap’ ) ply+2px=y
Solve any two of the following differential equations :
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(a]%-lmy+45'=ﬁcﬂsx (b) }r-}'=xzcﬂs:
[c]i—yﬂ-i—ui}-: SeC ax {d}xz‘—rz—;+4,1;};+2v = ¢
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(a) Prove that the system of confocal conics t—,ir} + —.;v—lﬂ_. 1 is self-orthgonal.
i+ [h‘ )
{h) Find the orthogonal trajectonies of the cardiodes r = g {1 = cosB), where a is the

Jrar nneler,

e

ra) Solve the following differential equation x* f;_f, ~(x7 + 20) "m‘ +{x+ Dy = ¢
ax” )

by using the method of vaniation of parameters.
(1 Solve any one of the following partial differential equations -
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,: +y=xyr IIJI{.\' ~ ¥+ (v - ) = (= - )

Apply Charpit’s method 1o solve any one of the following differential equations for
LL)-ITIp'EI:L mlegml

{“]F’ +q—2px—2q»+l-ﬂ {h](p+ 4y = qz
qly = -
(2) Prove that the orthogonality relation for Legcndcr polynomials

2
ijrr (1}] dy = m

(b) Show that the recurrence relation for Legender polynomials
Py = (2n = 1)x Pyey —(n - DPy-2: n22.
vae the following recurrence relations for Bessel's functions :

(a) o= {1 In®) ] = X dno i ()
(b) J'n (x) = JH_L{I)_[%]JH s LNMUonline.com
(a) Prove that :

Flo; B:x) = H[?"-H{?li'ﬂ} !{] ~pPoest a2 g where B> a >0

(b) Show that if | x| < I and [x/(1 - x) | < | then

Fla:Biyix) = (1-x)7" [u.v‘ﬂ:"r: %}
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(a)If L{F (] = f(s) then prove that %f{;; =L

(b) Find : (i) L (¢ ) (i) L (cos® ar)

I_f () du }
0

in arf
(a) Find the Laplace transform of SN & Does the transform of

I

| —e
(b) Find the Laplace transform of j[ ; }dr.
0

Apply Laplace transform to solve :
2 . dy e
{a) $+t%{—-}r=ﬂ 1fy{a]=D.EF=l. ifr=0

: : d ~
{b]§?§+y=ﬁccsir |fy:3.5.“::=l,whenraﬂ
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