2011 B

6. (a) n=o 0OeV
n=3 -1.0eV
n=2 -3.0eV
n=1 -6.0 eV

(byn=2ton=1: hszE

21

8
34 J-s)3'00 x10° m/s

(6.63x 10 =[(-6.0eV)—(-3.0eV)[(1.6x 10" J /eV)

A=4.15x10" m = 415 nm

n=3ton=1: h%zAE

31

(6 63 x 10_34 J'S)3'OOX 108 m/s
' A

=[(-6.0eV)—(-1.0eV)[(1.6 x 107 J/eV)

A=249x107 m = 249 nm

n=3ton=2: h%zAEH2

(6.63x 107 1-5) 300 ;08 M/S _|(3.0eV)~(-1.0 eV)(16x 10" J/eV)

A=622x10" m = 622 nm

(c)
X Yes No It cannot be determined with the information given.
AKE =[smv? —4mv’[=0-4(9.11x 107 kg)|(1.3x 10° m/s)" =7.7x 10" J
AKE =7.7x10" 1/ (1.6 x10™"J /eV) = 4.8 eV. This is greater than the energy difference

between the n =1 and n = 2 states (3.0 eV), so this transition is possible with the second electron
keeping the remaining 1.8 eV of kinetic energy (4.8 eV - 3.0 eV = 1.8 eV).

()i. AE, , =|(-6.0eV) —(-3.0eV)|(1.6x 107 J/eV)

AE, , =48x10" ]

2l

ii.
Radio X-rays X Visible light (2.8 x 10" Jt0 5.0 x 1077 J)
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7. (a) Mpefect = m]ZH - {m‘z‘He + miH + mlon}
Mpeteet = 3(2.0141 1) - (4.0026 u + 1.0078 u + 1.0087 u)

Mpefeet = 0.0232 1

(b) E =mc” = (0.0232 u)(1.66 x 10?7 kg/u)(3.00 x 10® m/s)*

E=347x10"]

Eys _ 10*°J
E, 3.47x1072J / atom

T H

(c) # of deuterium atoms =

# of deuterium atoms = 2.88 x 10°! atoms

(d) ? kg water needed = (2.88 x 10°' atoms)[ lmzoje I0.0ISkgI ! ): 120 kg/mole
6.02x107 atoms A 1mole A 00015

Myaer = 5.74 x 10° kg




