B.A./B.Sc. THIRD YEAR MATHEMATICS SYLLABUS
SEMESTER - VI: PAPER - VIII-B-2
ELECTIVE - VIII-B-2: SPECIAL FUNCTIONS

UNIT-I (HERMITE POLYNOMIAL)
Hermite Differential Equations, Solution of Hermite Equation, Hermite’s
Polynomials, Generating function, Other forms for Hermite Polynomial, To find first few

Hermite Polynomials, Orthogonal properties of Hermite Polynomials, Recurrence
formulae for Hermite Polynomials. CHAPTER: 6.1t06.3

UNIT-II (LAGUERRE POLYNOMIALS-T)

Laguerre’s Differential equation, Solution of Laguerre’s equation, Laguerre
Polynomials, Generating function, Other forms for the Laguerre Poynomials, To find first
few Laguerre Polynomials,Orthogonal property of the Laguerre Polynomials, Recurrence
formula for Laguerre Polynomials, Associated Laguerre Equation. CHAPTER: 7.1t07.9

UNIT-IIT (LEGENDRE’S EQUATION)
Definition, Solution of Legendre’s Equation, Definition of P,(x)andQ, (x),

General solution of Legendre’s Equation(derivationis not required)To show that P, (x) is the

coefficient of 4" in the
‘ -1

expansion of (1 —2xh + hz) 2, Orthogonal properties of Legendre’s Equation, Recurrence

formula, Rodrigues formula, CHAPTER: 2.1 to 2.8,2.12,

UNIT-IV (BESSEL’S EQUATION) _
Definition, Solution of Bessel’s General Differential Equations, General solution

of Bessel’s Equation, Integration of Bessel’s equation in series for n=0,Definition of J (x),

Recurrence formulae for J, (x),Generating function for J,,(x). CHAPTER: 5.1 to 5.7

UNIT-V (Beta and Gamma functions)

Euler’s Intégrals-Beta and Gamma Functions, Elementary properties of Gamma Functions,
Transformation of Gamma Functions,Another form of Beta Function, Relation between Beta
and Gamma Functions,Other Transformations. CHAPTER: 2.9t0 2.15

Prescribed text book: Special Functions by.J.N.Sharma and Dr.R.K.Gupta.
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ADIKAVI NANNAYA UNIVERSITY, RAJAMAHENDRAVARAM
III B.A/B.Sc VI Semester MATHEMATICS PAPER-VIII (A,B,D-2)
CLUSTER ELECTIVE - SPECIAL FUNCTIONS

Time:3Hrs Max.Marks:75
QECTION-A
Answer any 5 questions of the I'ollnwlng 5X5=25

1. Prove that /' (x) = 4n(n - l)H"_2

2. Evaluate _l‘-"eql2 H, (.\‘)Hm (x}lx

3. Prove that L, (\)——ZL (x)

r=0

- 1
4. Prove that D,, (0) 0 for ‘n’ odd and pn( ) ( 1)“1 T/ N2 for‘n’ even
()

1
5. Prove that J.Pm (x)Pn (x)cix =0 if m=#n
-1

6.Prove that i) Jo' ==J, i) J, ~J, =2J"
7. Prove that 2J, (x) 1(x) ,,“(x)

4 [ 2 2
8. Evaluate J.x a”—x"dx
0

SECTION-B
Answer all the following questions 5X10=50
2 @t
20— ll 1
9. a) Prove that 2 i - H, (x)
n=0 7%

OR
if m#n

R 0
b) Prove that _[ e’ H, (x)H'" (x)dx o Jr2"n! If m=n"

X dﬂ -
10. a) Prove that L, (x)= 'e;!' 2 (xne x)

OR
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by Find Lo(x), Z, (x), L, (x), L, (x) and L, (*)

H.a)ProvethalR,(-")"n':lz (Z (¥? —1)

OR
b) Prove that (271 st I)XP (\) (ll + l) n+l (-x)+ nb,_, (JC)

12.a) Show that i) J_,, (\) = (— l) it (JC) when n is a positive i-ntf:ger

i) /,, (“ -‘7) = (_ 1)” J, (x) when n is a negative integer
OR

b)Proxethatx] (x)“_n'] (x)+x]nl(x)
I'l T'm

I'l+Tm
OR

13. a) Prove that ﬂl,m -

b) When n is a positive integer, Prove that I (-— n+— J (— 1)2"Jx
| | 1.3.5... (zn 1)

* &k ok ok
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e
Q/o\'\ [CB-BA628-F/CB-BS632-F/CB-BA628-H/CB-
BS632-H/CB-BA628-L/CB-BS632-L]

AT THE END OF SIXTH SEMESTER DEGREE
EXAMINATIONS

CLUSTER ELECTIVE - (A2)
MATHEMATICS-VI(F)-SPECIAL FUNCTIONS
(COMMON FOR B.A., B.SC.)

(From The Admitted Batch of 2015-2016)

f (CBCS PATTERN)
(  Time : 3 Hours Maximum : 75 Marks

SECTION -A

L  Answerany Five questions from the following :
| (5%5=253)

DB o (PP Srerdsnes [EEcnn.

A 0.00 : [Tum over
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2)

3)

4)

5)

(2) (CB-BAG628-F/CB-BS632-F/CB-BAG28-11/
CB-BS632-H/CB-BA628-L/CB-BS632-L|

Find the first five Hermite polynomials.

S0SE 0eH ‘33@}@5 205T0N DO éc‘f)agsao&.

x n '
e d g
s x"e x)

Show that L, (x)= o
n:

tn(x)z?!dx" (x e ) 0 $SrHod
Show that xL* (x) = nL, (x)—nL,

xL, (x) - nLn(x) — nLn_ll(x) ol SrHol.

Show that p (x) is the coefficient of 3" in the

- expansion of (l ~2xh+h’ )—Vz

‘ K ‘ “ .
(1—2xh+h.2) /2 GwE) DXBeS®  fyr @), HoessEm

p (x) o Srsod.
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(3)  |CB-BA628-F/CB-BS632-F/CB-BA628-H/
CB-BS632-H/CB-BA628-L/CB-BS632-L]

6) Provethat J,=J'-x"J,
J,=Jy =xJ; o SrHod.

©7)  Show that

14 (9)=(1) 4,3

,
8) Evaluate _z[x(S—f)Adx using Beta - Gamma
G oAl
functions. ’
RS s : . A
Der— reisoe (SabakroRd &HIPAoD _([x(g—xB) dx Q
C oS dson’
 SECTION-B

ch question

Answer all the following questions. Ea
| (5x10=50)

carries 10 marks.
o) B BEogrdsn (Eeasndo. (28 E»’Jéclé) 10 Soedne.

[Turn over
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(4) (CB-BA628-F/CB-BS632-F/CB-BA628-H/
CB-BS632-H/CB-BA628-L/CB-BS632-L)

9) a) Provethat
0, m#n

e ad 0

J.:e"‘an (x)H,,(x)dx= {0; v $ ’:

©d SPHod

(OR/8ae)

4 dx*

b)  Provethat (x) 2" {exp [_1‘]_"} xn}
!

2

A “1d
H" (JC) 2 {CXP ( 4 dx }x }@3 ETPR008.

Find the general solution of the Laguerre
differential equation by series integration

10) a)

Eﬁz% QirEod0 TRo DS wBes HHESao
Go¥) ﬁDéJDéé AT ézéo%‘;&o&.
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(5)  ICB-BA628-F/CB-BS632-F/CB-BAG628-H/
CB-BS632-H/CR-BA628-L/CB-BS632-L

(OR/8ar)
¢

“ b) Provethat je_“L"(t)dt:l[l—l)
0

N S
T —=st 1 1 4
Je, () =—(1-;—) im0l

0 S

11) a) When n is a positive integer, show that

p" (x)=l]£ d¢ n+l
"o {rl:xiJ(xz —'1)]co§¢}
€ DS %R dons cavisip.
¥ T A d¢

{[x + (x2 - 1)} cos ¢}n+l ©R SHOG.

(OR/8wr)

\

b)  Showthat (2n+1)xp, =(n+1) P +1p,.,

(2n’+1)xpn = (n +1) Doy T 10,y O SP00E,

e
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(6) |CB-BA623-F/CB-BS632-F/CR-BA628-H;
CB-B8632-HICB-BAGIB-LICB-B8632-L|

12) a) Prove that V\{henn 1S a positive integer, J (x)is
the coefficient of 7n in the expansion of@""

expl x Z"-l 2 1 1
Xp L in ascending and

descending powers of z
n a8 &3 oo VAOSHPLD Z DY) 0568 e

000 888ren Hrmverdst exp(x[z _1‘) / 2)

A

DYBeS® 2" &) ioeaso o DEFDo[os,

. (OR/8o)

fufii gl VR ,nx 1
Ab) Prove.that —(2—)—J%(x)=—;sinx—cosx

| 1 .
| % %(x)—;smx—cosx © SPHo8.
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(7)  ICB-BA628-F/CB-BS632-F/CB-BA628-1/
CB-BS632-H/CB-BA628-L/CB-BS632-L]

1]:\/}?

13) a) Prove that I’(m)l“(nﬂ-; 2Zm_ll“(Zm)

I"(m)I“(m+%)— \/; F(Zm) 0 ool

oo, 22m—l

(OR/8oe)
b) Evaluate -
i [ eera

2,.

',,l]) I" 2_¥xdx
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CB-BA 628L /CB-BS 632L]

AT THE END OF SIXTH SEMESTER
DEGREE EXAMINATIONS
CLUSTER ELECTIVE - (A2)

? MATHEMATICS - VI(F) -SPECIAL FUNCTIONS

¥

) Time : 3 Hours

(COMMON FOR E.A, B:SC)

(From The Admitted Batch of 2015-16)

(CBCS PATTERN)
- Maximum : 75 Marks

PART -A

L Answerany Five of the followmg questlons (5><S—23)
&3 180D D Hod aﬁm Tl mépé) 22320 Eavd:ina’m

1.
2.

P,
o1

Showthat H (x)=(~ )" ex? ——-—(e ") eod SPHeA.

 Show that 2xH (x) = 2nH, {x)+ H_ (x)ed Gdod,
‘Obtain the first four Language polynomal’s tho Ty

3n5& aeentd L o8 5353935’9655@& Spalalelal

Provethat x L, (x)+(1— x)L" ( x) +n L (x) 0

& 3630830650‘&. i |

Express P(x)=x"+2x+ 2% —x-3in terms of
Legendre’s polynomlals

P(x)=x"+2x+2x* —x— 36&0655 HF0HDeE® $58

DGL0E.
[Turn over
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(2) |CB-BS632-HFL-CB-BA628- HFL)

i f 2 2
6. Show that T () = == =erx; (%) = [~ sinx
X 7TX

O SeHof,.
nl2
7. Prove that L J7x J\; (2x)dx =10 S@H08.

2
. 3312 . .
8. Evaluate .f,x(8 —x7) " dx using Beta- gamma functions

‘ 2
Dér — PSP (Habosrod &H@PAD, [x@-x)"dx

Keasd BOHod. ./”
PART - B

Answer ALL questions choosing one from each unit.
' (5%10=50)

2.5%8) c5eT (0od el (HEHD Srrrdsines (Feaindn.
UNIT - I ,
9. a)  Solvethe Hermite differential equation
y*—2xy +2xy =0 by series integration and find

the general solution.
1&“’3&5 oSges H&Edmo y"j - ny' +2xy = 0

7

(Bh I%rSeso oxoe QoD JFrrdes FERD

é:?()ﬁs&o&. A
( OR/8wv)

b)  Showthat e
: _[w xle™? {Hn (x)}2 dx =~Nn2"nl(n+ %)
& iSJb}’JO&. _
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(D) [UB-BD0IZ-HF1L-UB-BA0LE- I L)

UNIT - 11

—[’r

1
10. a)  Provethat =] e = Zf Ln(x) @ dtr2osod.

n=o

' (OR/Bae)
[eImeor, =1 ™"
. X X =
b) Show that ” {5 m=n
@R) SeHolk.
~ UNIT - III

11. a) Show that P (x) is the coefficient of h" in the
expans10nm ascending powers of (1—2xh + h’ Y g
(1- 2xh + h? )‘ @wé&@Ssoma 5?&’9&.:00 3)@1‘58@6"
h" &%), oeatssn P (X)) @ ok

| (OR/8)
by Showthfat
P Qe m+*n
! : ' ]
[oon@d=t 2
3 g2n+jl
) 63%30&
. UNIT-IV

12. a) Show gthat when n is on integer

Jn J:;cos(nH%x' sin 8)dfn Fpopoo

wondHps mn j:cos(rz@—x sin 9)d6
w508,
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13.

a) -

(4) [CB-BS632-HFL-CB-BAG28- HFL,|

" (OR/8o)
b)  Show that

) x @ =nj,(x)-xJ],, (x)

”) 2n Tn (x) = x[jn_| (x) + T (3]
@ 5PH08.
UNIT-1V |
Snow that |

B(m,n) = PP®) 1 thaz p(-) e
p(m+n).

o) S804, Eooe F’~§):£ R sBBoDod.

(OR/Sc)
b) Evaluate :

1) J-::*/*;i—x- dx
i) [ ano do

Keaid HcHhod
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5 [CB-BA628-F/CB-BS632-F/CB-BA628-H/CB-BS632-H/

CB-BA628-L/CB-BS632-L]

AT THE END OF SIXTH SEMESTER
DEGREE EXAMINATIONS
CLUSTERELECTIVE-(A2)
MATHEMATICS -VI(F) - SPECIALFUNCTIONS
. (COMMON FOR B.A, B.SC)
(From The Admitted Batch of 2015-16)
(CBCS PATTERN)

%

! Time : 3 Hours Maximum : 75 Marks
SECTION-A

. QegPiistw — &

Answer any FIVE questions of the following. (5%X5=25)
& (800 DI 2 [HHeH JSreraren (@Fahod.

1. Provethat #,'(x)=2nH, (x) n21.
H,(x)=2nH, ;(x) n21ed drdoH.

2. Provethat H, (x )=(— | )” e’_‘2 ch” (e—"2 )

(x)=(-1) e 4 (e"‘2 ):0 DEPROHD.

i H \x)=
5 / dx"
3.  Find first Laguerre polynomials L(x), L;(x), L,(x), L;(x)
and L,(x).

@ L0, L), L), Ly(x) 50080 Ly(x) o Sbmeoto.
4.  Prove that (2n + 1) Pu=Pri1—Pri- |

(2n+1) p,=p). |~ Py @D SR,
60 [Turn over
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(2) [CB-BA628-F-H-L/CB-BS632-F—H-L‘

Show that P, (" % ):(_ 1)’ Pn(x ) |
()= (1) () @R s

Prove that

gy =)
4

i)y J,=Jy —x"'J

209 5Tes)sm.
Prove that %[x—" J,,(x)]=—x‘" Jo(x). ¢
%[x"" J,(x )]ﬁ_ x"J o (x) @ Sehsm. o

1
Evaluate [ xt(1-x )2 dx
0

1
[x*(1-x) dx 2 Ko,
0

SECTION-B
Nt - &)
Answer ALL the following questions. (5%10=50)
& (80 o) DIHBH Shrgraren (@eainim.

2 ot
9. a) Provethate®™ ™" = — H, (x)
n=0‘£ .
-~
e =) — H,(x) o $»Hdw.
n=0 L1
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b)

10. a)

b)

11. a)

b)

(3) [CB-BA628-F-H-L/CB-BS632-F-H-L]

(OR/8wr)

Evaluate I xe™ H,(x)H, (x)dx

-0

o0

.‘.xe_xz H,,(X)H (x)dx % KBoodm.

m

Prove that
T -x 1 I J 0 if m#n
e =

) n(x) m(x) X 1 l:f —
QEIPROTHAW.

(OR/Swr)

o AT

Prove that L, (x) =f - (x e )

| [n dx '

X n

L,(x) =8E — (x"e'x) o SFHEw.

Provethat 2n+1)xp,=(n+1) p, +np, .
Cn+Dxp,=(n+1)p,+n D, 0 SHSw.
(OR/8o)

+1

Prove that J- Pm(X) Py, (x)dx=0 it m=n,
-1

+1

[ ()P, (¥)dx=0  if m# n X0,

- [Turn over
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(4) |C B-BA628-F-H-L/CB-BSG32—F-H-L] '

12. a) Provcthat x-f,,’(x) =an(x)_xJn+l(x)

xJ, (xX)=nJ,(x)-xJ, . (x) QB0

(OR/8or)
b)  Show that

_ 2
i) J_p(x)=,[—-cosx
X
o / 2 .
ii) Jyp(x)=,/]—sinx
X
ey L5

13. a) Provethat

A
2 [l’l+—2-}=135(2n— 1)\/;where 7 1S
a positive integer.

2”(n+%}=1.3.5......(2n—1)\/;

R B, (188 Greposin)
(OR/Scr)

x2dx

2
b) Evaluate !). g \/=—'2__;
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[CB-BAG628-F/CB-BS632-F/CB-BA628-H/
CB~B8632-H/CB-BA628-L/CB-BS632-L]
AT THE END OF SIXTH SEMESTER
DEGREE EXAMINATIONS
CLUSTER ELECTIVE-(A2)
MATHEMATICS - VI(F) - SPECIAL FUNCTIONS

' (COMMON FORB.A,B.Se)
(From The Admitted Batch of 2015-16)

(CBCS PATTERN)
Time : 3 Hours | Maximum ; 75 Marks

SECTION A

i awﬁa’m-a‘ I,

I. Answer any Five questlons of the followmg (5%5=25)
. % (80d I mCS: Eora’&eaéa .oaéavwa’)énen Fdﬁoaé:o

i. Evaluate J‘xe H (x)Hm(’”)dx

' "J
o]

j xe‘*H (x) ,,,(x)dx 263 Ke%o:ﬁ)o“m

‘ 2 1) Prove that H' (x) 2xH (x) H. .. (x)

‘ i H’ (x) 2xH (x)—-H,, (x) & DEPR0HE0D.
i ‘::’ ii)  Prove that _H,’,’ (x)—2xH (x)+2nH(x)=0 '1
Ui e tHE (}c)—sz,', (x)+ 2nH(x) = 009 Qordoism. 4

[Turn over

8500
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(2)  [CB-BAGSFICB-BS63)FICB-BAGS-H/
CBBSE3H/CB-BAG2S-L/CB-BSG32-L

3. Find 1,(x), L(x), L,(x), L(x) and L,(x).
Lo(x)y L(x), Ly(x), Ly (x) $0608 L, (x) oxb B0
4. Prove that (2n+1)P, =P,
(2n+1)P =P ~P!

n-1

nel ~ An- |

99 $575)aID.

n+|

5. Show that P,,(x) is the coefficient of p in the

expansion in ascending powers of (1-2xh+ i )7’

(1=2xh+ 1) 7 DGERE™D Jy G 8GR drE0.

5|

- cﬁ»é& 98 P (x) od Sphd. ‘
6. Prquve that (1) Jy i), (i) J,= Jn A Jt
: (i):-' J -_-"—J, (ii) J,=J5 - Ll :ocs:moam
4. Pr"oife that xJ! (x)= nJ (0)-xJ,,(x)
xJ' (x) nJ ()= x],;(x) @ Sregys.

8. \Evaluate jx (1-x)'dx,

)
] (1-x) d% 9 Hlosod.
. SECTION-B

| opfidn -8
II.  Answer All the Following Questions.

& Léo&: Qc'\h. lga'a'&e:én SSreraren oy, (5%10=50)
9. a)'. Prove that H (x)=(-1)" & g ( & )

H@=Cyel

. (e‘ om0,
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(3)  (CB-BAGS-F/CB-BS632-F/CB-DAGLS-HY/
CB-BS632-H/CB-BAG2S-L/CB-BSG32-L|

(ORfaB‘)
b) Prove that ™" iil: H,(x)
& 0

M-,

~Z H W(%) 69 SdrDomse,

nt-O

0. a) Ptove that Ie‘*Ln(x)Lm(x)dxz{Q g mEA
_ !

: 1 if m=n

£ S | Ie“*L,,(x)L”;(x)'dxu {1 lj: m#n @m i

TR 0 _ 800050
(OR/8e)

¥ b) Pl‘OVe that L (x) = _E;]_T:(xn -5y

; 2 L (") “““[_*;ﬁ(x &) &v@m

{1 = 'fj}lpmvé tht jp (IR =0 if man

. ¢n@a Iz (9P (e =0 AemBosoisn
o
p”(x) L12" o ,,(x “1) prove it
Llﬁ” '

LT

1) Provethat 217 (5) = M, (0) + ()]

P(x)a (% ~1)'" eoa’) :’Odmsoﬁaa’m
2nJ (x)=x[ 2(X)+J,,.(%)] & SrhHsw.

[Turn over f
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13.

‘ b) Prove that /3(1 m) m

 pom- 40L&

b)

rod 7

i 1

r
) LA
v o
‘a)

( rz+-—)-
f’, . it 2

.

4 [CB-BAG28-F/CB-BS632-F/CB-BAG28-H/
CB-BSG632-H/CBBAGS-L/ICB-BS632L] (/!

d . : ‘3 _
ii) —'—[\7-,1.]"()[)]: —X . n+l(x) PrOVC It. ' g
dx .
-:Zi—[x—”']n (x)]: —x-"' n+l(x) @ i’)T’:Q)éD
\ i
Show that !
i) —y (x) Lt COS X | f r . 1;

, 2 '
J_/(x) =,[—CosXx e 5.
h - \

Pr‘o_ve 'that

L) Show that J, (x)‘= —sinx
| Tttt A P ]

/(x) 1/2smx@:0 &o@m 1
i
T135..2n-1)

(—1) 2" f
1.3.5..2n-1)

(ORfém‘)

‘.:“, -(—[.

0 z.“mog)c‘:ﬁ))

RONE)

[—(1 wz) & WIPF).
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A
-3/0\ " [CB-BA628-F/CB-BS632-F/CB-BA628-H/CB-
" BS632-H/CB-BA628-L/CB-BS632-L]
! AT THE END OF SIXTH SEMESTER
DEGREE EXAMINATION

CLUSTER ELECTIVE-(A2)
MATHEMATICS-VI(F)-SPECIAL FUNCTIONS
(Common for B.A., B.Sc.)

(From The Admitted Batch of 2015-1 6)
(CBCS PATTERN)

Time : 3 Hours SECTION -A Maximum : 75 Marks

P DegreSn - o
Answer any Five of the following.
HIT B (HHH SLrgrdnen [E5ecSnsm.

'y / Prove that H,l,, =4n(n-1)H,_, |

| H}, — 4n(n—1)H,_,®d Sriob.

!

(5%5=25)

| d"” 2" n!
- 2. Provethatifm<n, — {(H,(x)}= H,_,(x)
| T (n=m)!
i
m < N ®ond,
| B
| —{H (x)}= H,,_ (%) 0 5508,
(n-m)!
: 150 [Turn over
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(<) 1LB-BA0Ls-F/CB.R
CB_B,mzs-H/CB-BS632-H/CB-BA628-L/CB

. prove that L(0)=1.

SG32.F

LH(O):I@:‘O SrdHod.
4. Prove that 2n+1)P, = P, +, P

(2n+1)B, = By, = By @9 S0l
5/ Show that P_(1)=I.
P (1)=1 2 $rSod.
6.  Show that when n is a positive integer J,)=(-1" (%)

n &S graposo, J (X)=(-1)" (X) @ SrHod.

/ Prove that 2./ Z(x)=J, ()= J,1(x)

2J! (x)=J, _1(x)-J 111 (X) O SPB8.

9.
8.  Evaluate f = dx

f O
é’Je:aéKn mmégo&.
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(3) [CB-BA628-F/CB-BS632-F/
'CB-BA628-H/CB-BS632-H/CB-BA628-L/CB-BS632-L]

SECTION - B

Qgriidn - 9
.' Answer All_the questions, (5%10=50)
o HHODH SEPTHE0e [Frahin.

2 4" _ 2
9/ Prove that H,(x)=(-1)"¢&* ;,x—;(e )

h

d .2
—~(e™" ) on ipsod.

H,(x)=(-1)"¢"

(OR/8ar)
b) Provethat2xH (x)=2nH_(xX)+ H , (X)
2x H (x)=2nH_,(x) + H,,,(X) 9 irod.

‘\\

10. /Prove £ that
0 if m#n
j_xL (*)L,, (x)dx Joun N i
0
e SmHod.
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(4) [CB-BAG28./cp. B
CB-BA628-H/CB-BS632-H/CB-BA628.-1,/cp. Bsiﬁsz'F’

(OR/Sar) &L
b) Provethat(n+1)L , (x)= (20+1-x)nL, (x)

‘Ln-l(x)
(n+1L,,,(x)=2n+1-x)nL (x)-L

n-1 (X) @?\) ':‘.’)Jbéoé

11. a) Express P(x) = X/+2x7+2x2

“X-3 in te
Legendre’s polynomials. s of

Px) = X*+2x+2x%-x-3 % Basoxs 25w

Dot
5555508 o

(OR/8w)
b)  State and prove Rodrigue’s formula.

AR B0 (H5900 DEPBOZOA.

d
12. a) Prove that E( Jn+1) x(J2 J+1)

E( Jn+1) x(J2 J+1)@§D IPHo&.
(OR/&er)

b that +/Zx -
) Prove ihat > %(x) = —%smx— COSX

zx _1.:
2 J%(x)—;mnx—-cosx &9 $PSo8.
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(5) [CB-BA628-F/CB-BS632-F/
k !:-BA62S-H/CB-BSG32-H/CB-BA628—L/CB-BS632-L]

L (m)
L+ m)

RE }/ Prove that B(l,m)=

B(.m) = LOL(m)

r(l 4 m) O WrHol.

(OR/8cr)
b) Evaluate

2
) 5

ot t‘nxs(l-x‘s) l
ii) .[ 24 DenHed Tetnm.
0 (1+x)° e

———— —_— = ~— - — s y § S

Scanned with CamScanner



s Question Pﬂp"w R e

—~—

M)
70}
o9
FJ/[CB-BA 628-F / CB-BS 632.F
CB-BA 628-H/ CB-BS 632-H

'I CB-BA 628-L / CB-BS 6321 ]

AT THE END OF SIXTH SEMESTER
(CBCS PATTERN)
CLUSTER ELECTIVE - (A2)
MATHEMATICS - VI(F) - SPECIAL FUNCTIONS

(COMMON FOR B.A. B.Sc.)
(From The Admitted Batch of 2015-16)

ﬂ‘

Time: 3 Hours Maximum: 75 marks
SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions of the following.

|
1.  Prove that H,, (0)=(-1)"- (2";) 3
n.
|
H,, (0)=(-1)"- (2";) . @9 J50a.
n.

2.  Evaluate f xe ™ H,(x)H, (x)dx.

—o0
o

[xe™ H, (x)H,, (x)dx 9e03% oraveggion.

-0

3.  Find first four Laguerre Polynomials.
30563 e eP08 TSty §208%,08.

2090
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Prove that (n+1)Pn = Pt = %Pn-
(n + l)pnbj:. p:wl - xp"‘ R ;ﬁJ‘:JOCQo

5. Prove that (2n + 1) P, = (P:m - P:;—1) ‘
@n+1)p, = (p., - P,y) ©D BorH0d.

6. Prove that (a) J;, =-J, (b) J3 = Jy-x1 .
@) Iy =—d, (b) Jy =dy-x"'J) @D D06,

7.  Show that E‘?’;[x-" J, (x) ]: x e, (X).

gd-[x—n Jn,. (x) ]= x™ Jn+1 (x) &R w;jO&'
X

8. Compute (a) I“(‘%a) (b) F(‘%).
@ r(-1%) ® r(-5) redosoa.

SECTION B — (5 x 10 = 50 marks)

Answer ALL of the following questions.
9. (a) Find H,(x), H,(x), H,(x), H,(x), H,(x) and
H(x).
H,(x), H, (x), H, (x), H3(x), H, (x) 08050
H, (x) o 5&)5%0&.
| Or

2 [CB-BA628-F/CB-BS632-F/
CB-BA628-H/CB-BS632-H/

— -~
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10. @ 1, prove I (x)=3t“g‘:-( Ye)
x“e™),

n! dxn

XL, (x)=nL (x)-nr.

n-1 (%) @D 20,
11 LT '
- (@) Prove that me ()P, (x)dx =0 if m=n_
. -1 '
+1 ‘ ' '
me *) P, (x)dx=0, m=n o WEI0G.
-1 )
Or
(b)  Show that (i) p, (1) =1 () p, (-x) = (-1)" p, (x)
Wp, (1) =13G) p, (-x) = (~1)" P, (x) @ 3508
FOZO 3 [CB-BA628-F/CB-BS632-F/
M2 DACOC IT/IAD PDDOVnan vrs
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= (a) pl‘ove that Z'I:t (x) = ']n.—l (x) - c]n+l (x).
2" (x) = o, (%) =, (x) 8D Dok

Or
(b) Prove that J2 4+ 2(J7 + JE4+Ji+.)=1.
J§+2(JE +JE + 2 +...) =1 ©D JIHod.

13. (a) * Prove that A(, m)= rr(l()lf%)

T I'(m) “
B, m) = TArm) @ DI°N0s.

Or

(b) Show that 2" F(n +?12—] =1.3.5....(2n - 1)\/; :

" 1) _ o
2 F(n+—é-)=1.3.5....(2n—1)\/; Q) DIH0C.
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P [Total No. of Printed Pages-4]

[CB-BA628-F/CB-BS632-F/
CB-BA628-H/CB-BS632-H
CB-BA628-L/CB-BS632-L]

AT THE END OF SIXTH SEMESTER (CBCS PATTERN)
DEGREE EXAMINATIONS

CLUSTER ELECTIVE - (A2)
MATHEMATICS - VI(F) - SPECIAL FUNCTIONS
' (COMMON FOR B.A, B.S¢)
(From The Admitted Batch of 2015-16)

Time : 3 Hours Maximum : 75 Marks

SECTION - A
DS -
Answer any Five of the fo!lowing questions. (5%5=25)
Bod TRE* F 0 [HHOS SRS RS
1. Prove that H!(x)=2nH, (x), n21.
 a>1, H.(x)=2nH, (x) ©d J8rdoSok.
2. Prove that Hm,’ (0)=0.
H,, (0)=0 & FlebAlelnloln
3. Prove that xL"(x)+(1-x)L,(x)+nL,(x)=0 and hence
deduce that L'(0)=—n.
L")+ (=D)L (x)+nL,(x)=0 ©d dErd0D SO

L' (0)=-n & TaQod.

10000 [Turnover
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/CB-BS632-F/C B-BA628-H/CB-

‘B-BA628-F .
(2) -8 H/CB-BA628-L/CB-BS632-L]

BS631-

Define Legendre’s Equation.,
SRod $oEBerY VD08,
~ Prove that (2n+ DxP, =(n+1)P

n+l
(2n+1)xP, = (n+1)P,,, +nP, , & drLoiSol.
Prove that 2J! (x)=J _(x)-J,, ().

2J,(x)=J, [ (x)-J,,,(x) o JErbosos.

+nP"_1 .

2
Prove that .J/_,,(x) = (—) cosXx

X

w
’ 2
J_p(x)= (‘Ej COSX @9 JBrhotod.

Evaluate I: x2e™ dx.

j: xle ™ dx % KBoSod.

SECTION - B
2ES-O
Answer ALL of the following questions. (5x10=50)
o) @%&oéa m’mwéa’m&zﬁw&.

- 2
a) Prove that H (x)=2" {exp.(_% % ] xn} .

-1 d°
=2"{exp.| —— |x” 5 &.
H (x) { p ( 1 dxz)x} @ AEroLOo

(OR/ém)

Scanned with CamScanner



(3) 1CB-BA628-F/CB-BS632-F/CB-BA628-H/CB-
BS632-H/C B-BA628-L/CB-BS632-L|

b) Evaluate J: xe“'.’H”(x).H,,,(x)dx .

[ xeH,(x).H,(x)dx % dftosos.

10. a) To prove xL (x)=nL (x)-nL_ (x).
xL (x)=nL (x)-nL,_ (x) ®©d dsrdHoSol.
(OR/3or)
b) To find first few Laguerre Polynomials..
0SB Y e asunod L8508,

1 dn 2 n
. P(x)= : -1,
11. a) Prove that 2,(x) > (x*-1)
F(x)= L (x*-1)" o sdwzooééa
T a ' - '
(OR/8r)
1 ‘ 1
b) Provethat LR,(x)dx=0,n¢0 and LE,(x)dx=2.

[[B()dc=0n20 o000 [ Bx)dr=2 &
QBrHoHo8.
12. a) Provethat x.J,(x)=nJ, (x)-x.J,, (x).
x.J,(x)=nJ (x)=x.J (x) © JErHoSod.
(OR/8wr)

[Tum over
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13.

b)

a)

b)

p,m)=

(4)  |CB-BAG2S-F/CB-BS632-FICB-BAG28-H/CB-
BS632-H/CB-BA628-L/CB-BS632-L)]

d
Prove that Zx—(x JJ.)=x(J,—J ).

d
S S =x(J; = J5,) e dsrboSod.

Show that 2"F(n + }2—) ='- 1 ,3.5....‘...(271 - 1)\/-7; Where

n is a positive integer.

n 2.8 &3 ‘f.g)vcsoéo [ TeRInts T
2"F(n+%]=135..(2n—1)\/; 20 SrH08.

" (ORfSc)

o T(HI
To prove that A(,m)= 15(3 +(mn;) .

r'(HI(m)
I'({+m)

9 AdrHoNol.

Scanned with CamScanner



S T TETARRE AR A RNARAFEYre e e

a)
\n\\j‘ ;1"-“\\ i‘ii'
AR
! | Total No. of Printed Pages-7
[CB-BA628-F/CB-BS632-F/CB-BA628-H/CB-
BS632-H/CB-BA628-L/CB-BS632-L]
AT THE END OF SIXTH SEMESTER (CBCS PATTERN)
DEGREE EXAMINATIONS
CLUSTER ELECTIVE - (A2)
MATHEMATICS - VI (F) - SPECIAL FUNCTIONS
(COMMON FOR B.A. B.Sc.)
(From the Admitted Batch of 2015-16)
Time : 3 Hours Maximum : 75 Marks

SECTION-A

Answer any FIVE questions of the following. (5%x5=25)
1. Provethat H, (x)=2nH (x):n 21

H! (x)=2n Hl(x)@fo DErhoHol s n 21

n—

2.  Provethat

2n)!
) A= EF

n!

iy H,0=0

2n+l

I'Mrn over
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(2)

|CB-BA628-F/CB-BS632-F/CB-BA628-1/CB-BS632-11/CR.-
BA628-L/CB-BS632-1,]

" (2n)!
nl

i) HO)=(-D)
i) H (0)=0

o QErDoSos.

3. Provethat n+1) L () =Qn+1-x)L(x)-nL_(x)

(n+1) £J+l(x) =(2n+1-x)L(x)-nL_(x) & JErR0L0E.

4. Showthat P, (x) isthe coefficient of h" in the expansion

-

in ascending power of (1-2xh +h*)

(1-2h+1?) " egesd® "o P, (x) 09 D6-810508.

S.  Provethat
i) P (1)=1

i) P (x)=(-1)""P (x)
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(hH

CRORAG2S-FICBRS632-F/CB-BAG28- 11/ CB-BS632-11/¢ .
nAals 1L/CR-BS632-L]

o Pl

i) P(-0)=(-1 P_(x) ®d drdodod.

6. Show that J(x)=(=1)"J, (x) .Where ‘n’ is a positive

integer.

J(x)=(-1)"J,(x) e dErdosob. SEE ‘0’ gdgegoBa.

2

7. Showthat_{é(x)= 2 cosx

J(x)= \/;_27_ cos x @ JBEAook.
%

| -5
8. Fmd, and/
f ; zﬁa@ofm ————- S ééﬁs&o&.

- ru s ~uwrnP
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[CB-R \nzm-'f(n-ns(vn»lf/(‘"*"A628~l!/(’l’LBS(;Jle/cu

BAG628-1/CR-BS632-1] ]

-1
SECTION-B

Answer All the following. (5%10=50)

n!

9. a) Provethat ™" =Z—’1Hn (x)
n=0

% b g8
e..u {

= Zﬁ,‘H (x) @9 d8rR0S08.
n=0

(OR/3cr)

b) Prove that

[ H(WH, @)dc=0  if m#n

=\r2"n! if m=n
fe"*}H”(x)Hm(x)dsz if m#n
=72 n! if m=n
R QEr10S0A,
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(3)

=BA628-F/CB-BS632-F/CB-BA628-11/CB-BS632-H/CB-
128-L/CB-BS632-1,]

| PR
a)  Provethat 7 , et =1L, (x)

n=0

1

¢ =Y 1"L, (x) 0 AeDoHod.

-1 "m0
(OR/Bcv)
b) Provethat
c’j:e‘xL” (X) L(x)dx=0 if m=#n
0
=1 ifm=n

J‘e'an (x)L(x)dx=0 if m#n
0

=1 ifm=n
@ QBedHoBok.
~a) Provethat 2n+1)F, = P - P,

(2n +1)P, = P.,, — P,_ @ Qrdosol.

n-1

(OR/8ar) [Turn over
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(0)

|CB-BA628-F/CB-BS632-F/CB-BA628-T/CB-BS 632,y . “Rpsagag.
S da Cn A0 F.

BA628-1./CB-BS632-1.]

| d”
n!2" dx"

(xl _ 1)"

b) Provethat P, (x) =

1 d" "
(X)) = (x* —1)" w2 AEDoSoR,

12" dx”

12. a) Provethat xJ (x)=nJ(x)—x ‘,L1(x)

xJ ) (x)=nJ(x)—x J (x)od dgr&os0s.

(OR/8a)
b) Prove that 2J,(x) = J (x) - J (%)

2J}(x) = J (x) = J (x) & ETHOBOE.

13. a)

Functions.

TB-BS632.

b) F

i)

ii

State and prove relation between Beta and Gamma

|

fer S00h iR Ehdire iy SonodEy @d

NE0N08.

(OR/8or)
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(7)
B-RAGIS-FOBR-BRSAHA.
B-BSal2-1)
b) FFind

]

ho [ = x)ax

0

il
. [ 4/ 2 2
1) J-‘ a” —Xx dx
0

) [x-x)7ax

0

if) fx4\/a2 — x’dx
0

ééa‘é%o&.

F/OB-BAG28-11/C - BS6I2-H/CB-BAG28-1
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