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SECTION-A

Answer any FIVE questions 5x4=20M
1. Evaluate [’ x*Va?—x2 dx.

(-1)"n!
(m+1)nt1’

2. Prove that fol x™(logx)"dx =

3. Show that L, (x) = - (2 — 4x + x2).

eX d™(xme™%)

n! dxm

5. Find Hermite Polynomials for n=0, 1, 2.

4. Showthat L, (x) =

6. Evaluate f_cx; xe ™" H,(x). H,,(x)dx.
7. Prove that P;(x) = %(5x3 — 3x).
8. Show that P,(x) is the coefficient of h™ in the expansion in ascending

powers of (1 — 2xh + h?)” /.
9. Provethat J_,,(x) = (=", (x).

10. Prove that ;—x [, ()] = —x 01 ().



SECTION-B

Answer ALL questions 5x8=40 M
11. (@) When n is a positive integer, prove that T (—n + %) - %
(OR)
_ r@rim)
(b) Prove that B(I,m) = T

1 —tx/
12. (a) Prove that € 1-0 =¥y _t"L,(x)
(OR)
(b) Prove that xL,,(x) + (1 — x)L,, (x) + nL,(x) = 0.

13. (a) State and Prove Rodrigue’s formula for H,, (x).
(OR)

(b) State and Prove Orthogonal Properties of Hermite Polynomials.

14. (a) Prove that (2n + 1)xBP, = (n + 1)P, 41 + nP,_;.
(OR)

(b) Show that [ P, (x). B, (x) dx = 0 if m # n.

15. (a) Prove that xJ,,(x) = nJ,(x) — xJ,,.+1 ().
(OR)
(b) Show that]1/2 (x) = \[nzx sin x.



