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. Starting with the generating function for the Bessel functions, show the following:

(a) Jn(z) = (—1)" Jn (==
(b) exp (izcosd) = 3.5 i™Jm (2) €™,
(¢) cosz = Jo () +235° (—1)" Jon (z) and sinz = 23 °5° (—1)" Jony1 ().

. Starting with the series form for the Bessel functions, show the following: °

(a) B (z) = Jo1 (%) + Jni1 ()-
(b) 273 (%) = Jnr1 (®) — Jnt1 (T)-
(c) 22JU(z) + &Jh(z) + (2% — n?) Jp (z) = 0.
. Show that between any two consecutive zeroes of J,, {z) there is one and only one zero of J,11 (z).

To prove this, first prove that

E?:E [z™ T, (&)] = 2™ Jp-1(z) and &Ei— 77T (2)] = —27 " -1 ()

using problem 2(a) and 2(b).
Prove 2J;, (z) = Jp—1 (%) — Jnt1 () using the integral representation of the Bessel functions.

A plane wave (wavelength A) is incident rormally on a circular apperture (radius a) as shown in
the figure. Show that the amplitude of the wave emitted in the direction that makes an angle o

with z axis is given by
a 2
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where b = 27 sin o/ A. Thus, show that

A 27
‘I’ ~ — 2 J]_ (-———-—Ta sina) .
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Plot the intensity.

. Show the following:
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(aZ - bﬁ) ,/0 7 I (az) Ty (bz)xde = P [an (aP) Jn (BP) — aJy (bP) In (aP)} ,



Tu“’DVfa{ -5

1. The 9enao,h’v5 function . Glxg) = exp [ (?-i-) ((:-tl)]
@ > 3.a)t" exy[(%)({“iﬂ

exp L(’ 3:-) (V- (_J—,:))]
Y L0t =S et

HH

1l

-

P Iekg= 3,2 = (V" Ta
(b) Lt ¢- c',e{a/

ST B -l ~
t-1= ([ (s 20080

5 Ghxy) = D Tuw "

> efza:s&

2 era)( t e{s)w
S 3w

-

(%
e( Coso

@) buk L =i, o

le-e) = 20
€£x = jﬂ Jniz) - ¢
M=o 0 . _ -0
- 00 + 3 (In(x)t + T ) )
h=}
o8 . “s (=)
= + Lh Jnlx ) j-hh
. To(x) 2 ? / =",
Reskport. ] A
&2 %% = jo(x) + 2 2 ("\) j”(x)
hjeu@“
-y
in % = 92 j (’v dn(x) -

n, 0dd



Q2. Senes fervmm for Ressel Leomchons:
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Q6. Now,

22 JnCax) + 2 Jp (ax) + (@22 -2 ) Jplan) = o % Ja(bx)
2% T (ox) + = Tplbx)+ (Fo%-n?) Ja(bx) =0 x T (ax)
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