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AT THE END OF FIFTH SEMESTER (CBCS PATTERN)
MATHEMATICS - V- 7A - MATHEMATICAL SPECIAL FUNCTIONS
(COMMON FOR B.A,, B.Sc)

UG PROGRAM (4 YEARS HONORS)

(w.e.fL Admitted Batch 2020-2021)

Time: 3 Hours , ‘Max. Marks: 75

SECTION A — (5 x 5= 25 marks)

1
Answer any FIVE questions.

Prove that ﬁ(m,n)=2_[:7 sin®* feos™ 1 gdg.

i'i ¥ I i ) ‘ ) =
Blm.n)=2 sin-"“ acps’-'" 0dg e 363’50;50&.
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Show that x= Oxsanordmarypomtof(x —1):, +5—-5=0" butx 115are°’ular
snzu_larpomt . T 8

‘Prov‘éthat H’ (x):hﬁ_,(x)ﬁr.ﬂ51 e B Y L

H’ (x) ZnH alx) for n>1 &2 u&"’f)o-:so&

: Prrf.ethat (2n+1)xP, =(n+ 1)P+,Tn

g (2n4-1)xP (nﬂ—l)P,,, +nP de’l)o:ﬁoé.

S

~ Prove that E[x"’ J, (x)]- d (x).

%[x—- J,(2)=x"J_, (x) &0 26550504,

Show that l‘(é) =Jr.

: !‘(—;—) =7 @2 575ca.
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Prove that ' = = Hy(x)+ 2 Hy (x) 4+ 2 H ()

&
= £
5= %Hs(ﬂ 4+ %[{s(x)+ %Hl(r) @ DETN0HoA.
SECTION B — (6 % 10 = 50 marks)
Answer ALL\’the questions;

L [(mn)C(n)
9. (@ -that f(m,n)=——2""1
9. (a) Show that B(m,n) Fm+n)

Blm.n)= M 0 JrSod.

m+n) -
Or RV

(d) Prove that I‘(m X'(m+ ) 22m = (2m) where mEZ is an mteger
I'(m)r‘(m-i» ) SonT (2m) meZ (Th) :)Cﬁmo{)o&

10. {a) Solve by power Series methed‘:y'—y:, Oz 323 Wl ¥
Y=y =0 520860503 %8 (Soain 558" rt)v@o{ﬁo&
Or':" |
(b)  Solve by the power serie‘s‘met/‘hod ¥ -w'=e y(0)=2, y'(O) = -3. o
¥ -xy'=e, y(0)=2, y’(d) =3 BB 3§ (Foabisn S§as® agoved.
11. f(a) Prove that 22H,,(x)=2nH,_(x)+ i, (x).
2xH (x)=2nH,_ (x)+ H 1 (X) @2 DEFHoBol.
Or
(b) State and prove Rodrigue's formula for Hermite polynomials.
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12. (a) State and pm?e Orthogonal properties of 7, (x).
B, (x) Q) 0o SGHBn Lm‘b 28rBos0d.
» : o Or
(b) ‘(i) Prove that (1—&2)P'";%,(13"_ll xP,)
s ( '2)P' —n(P,,_l. :.P)eﬂa’) QETD0B0E. |
| @ -) _Show that P,(1)= 1, ,,( r) (— 1)" (;(.:)’._ ya Gud

P1)=1, P,,(—x)=(— 1 P,,(:c)@&) S8,
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13. (a) (1) Prove that 2., ('c) (x) ” (x s

324, (t) - ('c) o (r) ©d adswo:soé;‘”?’f Jes o

 ®.0 Provthat J, ACEEES " -+ ,.+,+(n+4)J

= Jf(r)"_[ J, (n+2) m+(n+4)J J eaxmdmo;soa
| cox 2 pia G a=’ Sal | P T LR L
-(ii) **Prove that d_r[;-’CJ" J.. ] [J JM] e B
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