sia. A= DS o tion 5-6)
R

For 54 eV electrons A = 0.165 nm and sind = (0.165nm)n/0215nm = 0.767n

Forn =2 and larger sin ¢> 1, so no values of » larger than one are possible.

Y=yt+ty
= 0.002m cos;8.0x /m — 4001 /sy + 0.002m cos7.6x /m — 3801 /s,

- 2,0.002m) cos %(S.Ox /m - 7.6 Im, - %(4001‘/5' - 3801 /s,

X cos %(S.Oxl‘m + 7.6 /m)- %(4001/.5' + 380t /s,

= 0.004n cos(0.2x /m - 10¢ /sy x cos(7.8x /m - 390¢ /s,

= 50m/s
7.8/m
(c) v = Ao _ 20/ _ 50m/s
& Ak 04/m

(d) Successive zeros of the envelope requires that 0.2 Ax /m = =, thus Ax = T

= Smm with
0.2

B . dv df L dv L df A dw
5-18. (e = fA Thus, — A—=-, multipl by A, A— = Af+ A* = =
(a) v=f, us, f+ ), » multiplying by 4 S+ v

A o 2nan
2
A do V- )‘.ﬂ Because k= 2n/A, dk = - 2m/A%)d\A and
27 dA dA
dw dv
—_— = v =

A=
PRI T)

(b) v decreases as A decreases. dv/dA is positive.



@ c=fA=AT— T=MAc=2%x102m/3x108m/s = 6.7x107"! s/wave
The number of waves = 0.25us/6.7% 107! s/wave) = 3.73x103
Length of the packet = (# waves)() = 2x1072m 3.73x10% = 74.6 m

() f=c/A=3x10%mls)/2x107m = 1.50x10'° [z

() AwAr=1 — Aw=1/At=1/025%x10"%s = 4.0x10° rad/s = 637 kHz

5-19.



