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B.Sc. DEGREE EXAMINATION, NOV./DEC. - 2024
MATHEMATICS
Special Functions and Problem Solving Sessions
(Semester - IIT) (Major)
(w.e.f. 2023 - 2024 Admitted Batch)

Time : 3 Hours Max. Marks : 75
’
ECTION - A

Answer any Five of the following questions. (5 * 4 = 20)
1. Evaluate j: x*(1-x)dx.
J: x*(1-x)’dx o tiBoesob.

2. Provethat T (x)-2xT,(x)+T,_(x)=0.
T, (®)-2xT,(x)+ T, (x) =0 & dERDOSOE.

3. Show thatx =0 is an ordinary point of y" —xy’'+ 2y =0.
y"'=xy'+ 2y = 0 0308, Fperien o) x = 0 &d SRHOG.

n_n

4. Find the radius of convergence of the series Z—T—
n!
z 2"x" gﬁ -
r G085, SPDSEB? PR B:508%5,08.
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5. Prove that H! (x) = 2xH, (x) - H,, (%) -
H, (x) = 2xH, (x) - H,,, (x) &0 HERLO0B.

6. Evaluate |xe™H,(x)H,(x)dx,

L]

| % H,(0)H,, (x)dx 5, rdocsod.

-0

7. Prove that n p, (x)= x p}(x) - pL,(x).
np,(x)=xp,(x)- p._ (x) 8D DERDOSOA.

dr _, -
8. Prove that a[x J"(x):|=—x o (%),

E[ X" (x)] ==Xx"J,1(*) 80 0tRDOSOA.

ECTI -B

Answer All of the followmg questions. (5%10=50)

ol—..—
ll

(l_x4) (1+x4) =T§ (0(06338)0650&
OR
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b) State and prove first four chebyshev polynomials.
Besey arentsy IH1H HIVHEWD) HBO0D BIVOL

DRSS,

10. a) Solve by power series method y’'—y = 0.

D55 F3 36 aryo0 Y’ — y = 0 & ¢PoSos.

OR
b) Find the series solution of (1 = x*)y” + 2y = 0,
N0) =4, y'(0) =5.
(1 -x)y"+2y =0,0) =4, y(0) =5 3w, 33

g2 @ n
11. a) Prove that € = > ';",‘H,. (x).
n=0 "¢

o0 t"
e =) —H,(x) 60 dcipbosod.
n=0 N:

OR
b) Prove that .H (x)=(-1)"e" i{"-(e--" ) .
) : -
| d" [ _a
H, (x)=(-1)" e a—;—(e ) 0 DERHOIOA.

[PTO.
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0, m#n

1
a) Prove that I Pw(x) ()X =9 2
e

,m=n
2n+1

1 0, m#n
IP,.. (x):p,(x)dx =4 2 &P DERBOSOS.
: ,m=

1 2n+1

OR
b) State and prove generating function for p (x).

P, (x) 008, 2156 HEr0ig H5D0D SO0 DERHOSOB.

a) Prove that (E) J y(x) = lsinx-—cosx .
2 ) 7 X

X 1 .
(?J J%(x) =—SINX-Ccosx &R HBERDOOB.
X
OR
b) Prove that 2J (x)=J ma(X)=J,., ().

21,(x) =T, (x)-J,(x) 80 d6R®OS0A,

XXXX
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