PMS “FUSIKH KAI TEQNOLOGIKES EFARMOGES” TOMEAS FUSIKHS SEMFE EMP - SQOLH MHQANOLOGWN MHQANIKWN EMP - EKEFE “DHMOKRITOS” HLEKTROMAGNHTISMOS I: TRITH SEIRA ASKHSEWN

19. ApodeÐxte ìti:^{1−t2}_{(1−2xt+t2) 32} = ∑_∞ l=0(2l + 1)P_l(x)t^l.

20. AnaptÔssontac ton paronomastă, upologÐste to oloklărwma:

I ≡ ∫_π 0 A cos θ + 1 (A^2 + 2A cos θ + 1)^{12} sin θdθ.

21. (a)Na upologisteÐ to oloklărwma: I =

∫_1 0 dxP_{2l+1}(x). (b) Na anaptuqjeÐ se seirĹ Legendre h sunĹrthsh f(x) = |x|, orismènh sto diĹsthma [−1, +1].

22. ApodeÐxte ìti ∂ ∂z [ P_l(cos θ) r^{l+1} ] = −(l + 1)

P_{l+1}(cos θ) r^{l+2} . (UpenjÔmish:^∂_{∂z} = cos θ^∂_{∂r} − sin θ^1_r^∂_{∂θ} )

23. ApodeÐxte ìti P_l(cos θ) = (−1)^l r^{l+1} l! ∂^l ∂z^l ( 1 r ) . MporeÐte na sugkrÐnete thn anĹptuxh thc gennătriac sunĹrthshc me èna anĹptugma Taylor tou^1

√_{x2+y2 +(z−δz)2} se dunĹmeic tou δz.

24. Qrhsimopoiÿntac th gennătria sunĹrthsh gia tic sunartăseic Bessel na deÐxete ìti:

(a)J_n(−x) = (−1)^nJ_n(x),

(b)J_n(x + y) = +∞∑ m=−∞ J_m(x)J_{n−m}(y). PoiĹ sqèsh prokÔptei gia x + y = 0;

25. UpologÐste to oloklărwma ∫_x 0 t[J_n(t)]^2dt.

(ApodeÐxte prÿta ìti: t[J_n(t)]^2 =^d_{dt} [^{t2}_2 (J^2_n(t) − J_{n−1}(t)J_{n+1}(t)]).

26. Oi dÔo epÐpedec epifĹneiec enìc kulindrikoÔ koutioÔ me aktÐna R kai Ôyoc H eÐnai geiwmènec kai h kulindrikă tou epifĹneia se gnwstì dunamikì V_0(ϕ, z). (a) DeÐxte ìti to dunamikì mèsa sto koutÐ dÐnetai apì th sqèsh: V (ρ, ϕ, z) = ∞∑ m=0 ∞∑ n=1 I_m (nπρ H ) sin (nπz H ) (A_{mn} cos mϕ + B_{mn} sin mϕ).

(b) Dÿste thn èkfrash gia ta A_{mn}, B_{mn}.

27. H perÐjlash Fraunhofer apì kuklikì Ĺnoigma kajorÐzetai apì thn posìthta pou dÐnetai sthn exÐswsh: F_{⃗K⊥} [ϵ(⃗r^′)] = Λ 4π^2 ∫_R 0 dr^′r^′ ∫_{2π} 0 dϕ^′ exp[−ikr^′ sin θ cos(ϕ^′ − ϕ)].

Na oloklhrwjeÐ o upologismìc (pou perilambĹnei sunartăseic Bessel.) 28. (a) Na epalhjeujeÐ h sqèsh tou Rayleigh:

exp[ikr cos θ] = ∞∑ l=0 (2l + 1)i^lj_l(kr)P_l(cos θ),

pou ekfrĹzei thn anĹlush enìc epÐpedou kÔmatoc se Ĺjroisma sfairikÿn kumĹtwn. (Upìdeixh: paragwgÐste kai ta dÔo mèlh thc exÐswshc wc proc r kai sth sunèqeia qrhsimopoiăste anadromikèc sqèseic gia na antikatastăsete ta cos θP_l(cos θ) kai j^′_l .) (b) DeÐxte ìti j_l(kr) = 1 2i^l ∫_1 −1 dxP_l(x) exp[ikrx]. 29. (a) An B_{μ1}(x) kai B_{μ2}(x) eÐnai dÔo grammikĹ anexĹrthtec lÔseic thc exÐswshc Bessel x^2B^{′′}_μ + xB^′_μ + (x^2 − μ^2)B_μ = 0, na apodeiqjeÐ h sqèsh:

B_{μ1}(x)B^′_{μ2}(x) − B^′_{μ1}(x)B_{μ2}(x) = K_μ x , ìpou h K_μ eÐnai stajerĹ. Upìdeixh: orÐzousa Wronski. (b) UpologÐste th stajerĹ K_μ sthn perÐptwsh pou oi dÔo lÔseic eÐnai oi J_μ(x) kai N_μ(x).