W @ We have By = 136 eV, (Zee last parsgraph of FT 1.7 in FT 20, but sode that the FT symbol
£, is the negative of the same symbol wed in the CMA question.] Ea is found from £2 = e = kefA where A
can be estimated as 0.71 & from FT Fig.1-14, Henee
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(Ser also the caleulation on FT p.38.) Esis piven as 0.025 eV = 40 x 1001 JL Ey = 5 %015 x 4F] =101 =

7.5 % 107 V. Finally, Ey = me” = 9.108 % 10~ = {2,908 = 10"2J =819 = 1071 T = 511 keV. The correct
ordering is £, > K, > Ey = B, > Ey which s option H,

Q9  [A] The reciprocal of the wavelength of the L, line is given by FT Eq.1-25 on FT p.30 with
iy = 2,m = 3 {see Fig 1-10 on FT p35) and @ =(Z — V.5 from FT p38. The conversion to 51 units is
given at the bottom of page 9 of Unit 1, Then
1 _ (8.988 x 10°)* x 2x% x 9.109 x 10~ x {1.602 x 10~')* o 1 L -
)= 2008 % 1P % (6,606 = 10-94)3 W= |
= 2377 x 108 m™!
A= 4207 % 10 W

Qin The Bragg condition is nd = 2dsin® where n = 1,23 ... (FT Eq.1-28). For 1st order. n =1
and so the required distance iz
A 4.30 = 10-1°

= = =42 x 10 " m
2am @ 2 = sin 307 s m

011 @ The given wave equation governs waves on an ideal string with wave speed v A general solution
i5 of the frem given in Sec. 2.3, namely Eq.19, of Uit 2.

All options but D are of the form f{a + vb) + (e —of) or can be written in this form. Option D is 0025 L[sinf(x +
2are} f L) = sind(x = 2w}/ L]] which is not of the required form. {Note the trig, identity cos A sin B = 3[-'5””:-"‘ +
B} — sin{A = B)] which iz useful hera.} x:

Q12 Only options B and C are pure travelling waves. Fach is of the form aeoos@ + bsin® = {a® +
b* )2 gin(d + &) where tand = afb. Thus the amplitude of optive © is (0.03° + (<0042 L = 0050 as
required. (The amplitude of option B is 0.0503L.)

Q13 Only options B and C are pure teavelling waves, An expression for the phase of a sinusobdal
travelling wave is & — ot + ¢ = 2 — wt + & (See Sec.2-2 of Unit 2.) Thus the wavelength of option B is L
and that of option O iz 27,

Q14 Options [}, E and F are all staoding wives, Option DVis not a soletion of the given wave cquation
{see Q11) and so we must choose between E and F. The frequency & is found by looking ¢ the coefficient of ¢
in the options. The coefficient 3= w or 2me. See Sec.2.3 of Unit 2. Thus options E and F have frequencies o/ L
and w21 respectively. Only E is 3 standing wave solution of frequency o/ L.

Q15  [F] The nodes of a standing wave are points of zoro displacement. Options B and F are the standing
wiwe solutions. Putting = = 0 inte these, only option F gives zevro. Similarly only option F gives zero for = = L.



