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B.Sc. DEGREE EXAMINATION, DECEMBER 2023.
(Regular)
Third Year — Fifth Semester
Part I — Mathematics
Paper VIl — MATHEMATICAL SPECIAL FUNCTIONS

Time Three hours Maximum : 75 marks

SECTION A — (5 x 2 = 10 marks)

Answer any FIVE questions.
1
1. Evaluate sz(l—x):"dx.
o

1
[£%(1—x)* dx 20 EROR00.
0

2.  Show that Ty(x) = 2x2 -1

T,(x) = 2x% —1 & J0°HS0.

3. Find the radius of convergence of = = f
n!
///'
znxn - ,',"'«"
I B, SDBEB0DHS TG0 SRRIDW. [ortt 7]

4 Show that x =0 is an ordinary point of (x* -1)y"+xy'-=y=0.

(22 ~1)y" +xy — y = 0 B0, 2.8 dges DoY) x =0 o BPHI. |

5. State Rodrigue’s formula for Hermite polynomial.

S w8 Bk, 8GR SIErR DD

6.  Write Hermite Differential equation.

2GS 5507 HDEGE0D) EroS0D.

SO




8.

%

Show that P,(1) =1.

P (1) =1 & SocdHdw.

Prove that JJ§ = -/,

SECTION B — (5 x b =2

Answer any FIVE questions.

~/9

Show that jsin“"l 0 cos™10do = _____F(p) I'q)
0 2I(p +q)
.[““‘p 19 cos® 9dg = LPT@ JoeHdo.
0 2I(p+q)

10 Show that U,n(x)-2xU, (x)+U,_(x)=0

11.

12

} Prove that H,,(0)=(-1)"

14.

15.

16.

(x)-2xU, (x)+ U, _,(x) =0 & 35°5d0.

n«Ll

Determine the singular points and their nature of xZ(x+1)1%y

+(x®-1)y +2y=0.

x+1)2y" +(x®-1)y'+2y=0 o—.’ingb FPeSes DOEOIDL DBALL Téed BNV R')go.).)oéoéoo.

Find the value of H,(x), H,(x) and H(x).

H,(x), H,(x) 58050 H,(x) 9e0508 E50R5050.

(2n)

(2n)

H,,(0)=(-1)" 2 o9 285H0%050.

Show that P,(x) = ;13-(3535‘ 302 +3).
P(x)= %(35% ~30x7 + 3) @D HIYD.

Prove that (n+1) P, =(P,,, —x P))
(n+l)P =(P,,; —x P.) &9 dEITD0D050.

Prove that -(;—1;[35'" J,l(x)]= x"eJ, (x).

g—[x’." J,,(x)] = x"J, (x) & DEIDOVIBV.
X ) .
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L7.

[
95}

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

SECTION C — (6 x 8 = 40 marks)

Answer ALL questions.

Derive the relation between Beta and Gamma function.

o> SoBaAn edoe [Wavasre DOGSg DORIOGIR) D)D)

Or

1 i
Show that —\-/—»T:Tl/”(x) satisfies
1-x°

(1-x?)y" - 3xy" + (n*-1)y=0.

-2ty =3xy' + (0" =Dy =0 o eded Dhossery)

JEHR.

Solve by power series method y' -y =0.

Y —y=0 356 Red wegoe rPowod.

Or

Find the series solution of (x* —1)y" +3xy’ +xy =0, y(0)=2, y'(0)=3.

(x® =1)y"+3xy +xy =0, y(0)=2, y'(0) =3 BE), Bed DR ELR"0H0.

State and prove Generating function for Hermite polynomials.

TG WTVIB Bk, w38e30R ([TATRY [HHD0D METVoBIZL.

T wiQe
Prove that 2xH, (x)=2x H, ,(x)+ H,;,(x).

2xH,(x)=2x H, ,(x)+ H,,,(x) & dEIT"D0W0H0.

1
Prove that IP,,,(x) P (x)dx=0 if m#n.
-1

1
m#n @0 [P, (x)P,(x)dx=0 & dErdodd,
-1 i

Or
Prove that P,(x) = —1—~———-(x2 ~1)".
: ni2* dx"
P, (x)= ——1—-~—-——(x2 1) @9 BITDO[ODW.
n! 2” dxll
3

differential

equation

U,(x) &y 58530089
o
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(a)

(b)

Prove that xJ) (x) =nd,(x)-xJ,,, (x).

xJ! () = nd, (x) = xJ ,,; (x) @D DETDOBODD.

Or
1 ©
Prove that e"(zv'J = ZZ" J,(x).

2——
2

ex( ) = iz" J(x) &9 DETHOBI8.
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