2Ey + §F0 + 28y = 3 Eu.

Q51 1] The first desivative of the (£} cxpres-
sion s 86t Lo zeen vielding £° = 18497 when £ =2,
This value of Z* yields £ = —58.20 ¢V

052 [-.I?':J The product of the charges on the alee-
trons is (—e)=¢) = ¢ and their separation is
ey = 13l

053 EE:_E-‘ | The 5 = 1 (Leipplet) state is spin sym-
ke and 90 the apin state must he oplion F (so0
FT Section 13-4}, For overall antisynumetry, the spa-
tinl part mnst he anti-svmmetric and only option C
sabighes this and s also normalized,

054 m' The degeneracy of a hydrogen energy
lewel i 20, Hence the degeneracy of the n = 1 stafe
1% 2, the depeneracy of the 2 = 4 sialeis 32 and so the
total degenerncy 15 2 « 32 = 61, The Pauli principle
hiere makes no reatrictions upon stade cecupancy.

Q55 [D] Compare FT Eq. 13-12 with FT Sec-
ticm 1-Li,

056 [&J Thee spin-orbit terme gives werd for a
shate with { = 0,

Q57 [H] Use Eq.25of Unit 16 withn =21 =0

anel the second equation in the hint.

58 T this epuation on peyee 13 of Unit
16, together with 1= 2 and the first equation in the
himt.

Q59 [E] Use Unit 16, Eq.25 with n = 2,/ = |

anel the second expression in the lint.

BT The Darwin term is sero for all bt
| = () stades,

061 'H-,I}| A iy false sinee the total energy of
the ion ncludes the interaction energy of the protons
which varies with K. C iz false since there may be
alternative forms of oy and 4y, giving Iower energy.
E s false, combimng the falzities of A amd O F is
false, combining the falsities of A and C, as well ax
ipnoring the dependence of the total energy on £

062 W first «hzsociace the o into s bhyde
gen abom andd a froe proton (2.796V) and then jon-
ize the hydrogen atom into a proton and an electron
(1561 #V). So the necessary energy 5 2.70 4+ 13,61 &V
= iV,

063 [El W first dizsociage the jon into & hydeo-
pen atom and a froe proton, which requires 2,79 eV,
W now excite the hydrogen atom to its fiest excited
state which requires 13.61(1 — 1) = 1021 V. So the
toal necessary energy s 13000V,

i The value is given in Section 3.2 of Uit
16, part B.

065 If it eakes 31.7 &V 1o completely disso
ciate Hs, then 2 % 136 0% less 15 coguired o obiain
bwn H atoms in their groomd states. 5o the requiced
energy is (31.7 = 2 x 13.6) oV = 4.5 eV,
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