PA1140 - Waves and Quanta

Unit 4 - Workshop - Solutions



Q4.1

(@) Singly ionized He behaves like hydrogen with 7 = 2 leading to a factsr 4 increase in
numerals, of the Rydberg-Ritz fomuta
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By indpection, doubling Ny and . witl increase denominaton by factor 4. tus leading to tranditions
for. Het between even n levets that are the dame ad as tiose for H between tevels /2.

(b)  Whiting the formula for wavelength;

hc E,
= w n=—4"— , Eky=15.6eV, hc = eV nm
AE = tere E Z*=%, Ep =13.6eV, hc = 1240 eV
i~ Hf
- 1240 =|656 nm
T 1514340 whene Eg=—151eV , E, =—3.40eV

Which is the same as the n =3 to 2 lnansition of H (Babmer -alplia)



Q4.2 Aduming the daughten nucte; ane initiatly toucking, the electrostatic potential enengy is

given by
ZpaZyre? 1/3 s
U=k BaZKr Where Rp, = ROAB/a , Rygr = ROAK/r
RBa + RKr
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Q4.3 Need to took wp hatf life of C (- 5730 yn): a0 18000 g coneypondis to

18000

n=-_--% 3.141 times the haty life. Hence the count nate per gram witt be.

R = G)n Ry, = 1.7 cts min’! g-!

T7ud. to ackieve & cla/inin hequired
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Q4.4

Condiden five *H1 which proceed by the two given. channels, thua releasing
E=327+4.03+17.6 =249 MeV

Cheﬁw%@q/a%abz&tﬁ?gzdo<¢&&%¢q;a%ub¢ém@g@%gwfég/awwaMu

N(H) = 2x$x6.02x1023 snce Ny = 6.02X10%3 atoma/mote

Hence, number. of dewdterond
N(D) = 1.5x10~*N(H) ~ 4.01x1022
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24.9x10°

= 4.01x10%2x x1.6x1071° =|3.2x1010 J




