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Answer ALL questions.
PART A -— (10 x 2 = 20 marks)

Evaluate 'fe _sz"dx .
0

1 1 n-1
Find J(logHJ dx .
5 x
Define Bessel function by its generating function.

Give the differential equation whose ono solution is o/, (x).

Express x? - 5x in terms of Legendre polynomials

Show that all the roots of P, (x}=0 are real,

n!
State the orthogonal property of Leguerre polynomials.
Find the Z-transform of n2.

Form the difference equation by eliminating k from y, =k4".



11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a)

{b)

(a)

(b)

1 1\
(1) Evaluate j-[xlog—-) dx . (8)
x
' 0
(ii) Evaluate pre”“‘qu where a, p and ¢ are positive constants in

terms of Gamma function. (8}
Or
d? d
2 Y Y =
Solve (1—x )E;-{—Zx-&;+n(n+l)y—0. _ (16)
. d [ n
(i) Show that 7 (x J, (x))= 2 J,(x). (8)
x
(ii) Show that cosx =Jy ~2J, +2J,. (8)
Or
(i) Show that J,(x)= L Icos(n& —-xsinn@)do. (8)
%
0
(i) Show that JZ +2(J2 +J2+-}=1. (8)
(i) Show that P_(x) is the coefficient of A" in the expansion of
(1 ~2xh +h* ),w in ascending powers of x. (8) |
. d d
(i) Prove that rP, (x)=x— P (x)-—P,(x). (8)
dx dx
Or
(i)  Show that P,(1)=1, P, (-x}=(-1)'P,(x) and P,(-1)=(-1)". (8)
+1 +1
(if) Show that [P, (x)dx =0, (r # 0). Find jPO(x)dx. (8)
A a
Solve Hermite differential equation. (16)
Or
. 1 -xtf1 > n
(i) Show that -—c EARES ZGL (x)t* . ] §
(ii) Find expression for H, (x), H, (x) and H,(x). (8

PART B — (5 x 16 = 80 marks)
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Solve y,,5 —6¥,,1 +5y, =2" with y, =y, =0. (8)

Using convolution theorem find the inverse Z-transform of

z 2
( j . 8)
zZ—{

Or

4z% _ 92

Find the inverse Z -transform of > 5 .
2° -bz° +8z -4

(8)

Using Z-transform, Solve y,,, +2y,,, +y, =n with Yo=¥=0. (8
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