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⋄ Answer all the questions.

⋄ Write the solutions expli
itly and 
learly.

Use the physi
al terminology.

⋄ You are allowed to use Formulae Sheet.

⋄ Cal
ulator is allowed.

⋄ You are not allowed to use any other

ele
troni
 equipment in the exam.

⋄ I de
lare hereby that I ful�lled the requirements

for the attendan
e a

ording to the University

regulations and I a

ept that my examination

will not be valid otherwise.

Question Grade Out of

1A 15

1B 15

2 20

3 20

4 20

5 20

TOTAL 110



1. A) Draw an energy-level diagram showing the lowest four levels of

singly ionized helium. Show all possible transitions from the levels

and �nd the wavelength for ea
h transition.

B) A 
olle
tion of hydrogen atoms in the ground state is illuminated

with ultraviolet light of wavelength 59.0 nm. Find the kineti


energy of the emitted ele
trons.
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2. An ele
tron is trapped in a one-dimensional region of length 1.00 ×

10−10 m (a typi
al atomi
 diameter). (a) Find the energies of the

ground state and �rst two ex
ited states. (b) How mu
h energy must

be supplied to ex
ite the ele
tron from the ground state to the se
ond

ex
ited state? (
) From the se
ond ex
ited state, the ele
tron drops

down to the �rst ex
ited state. How mu
h energy is released in this

pro
ess?
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3. Cal
ulate the average orbital radius of a 1s ele
tron in the hydrogen

atom.
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4. Cal
ulate the energy di�eren
e between the ml = 0 and ml = +1


omponents in the 2p state of atomi
 hydrogen pla
ed in an external

�eld of 2.00 T.
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5. The ground state of helium has the 
on�guration 1s2. Use the ele
tron

s
reening model to predi
t the energies of the following ex
ited states

of helium: (a) 1s12s1 (measured value -4.0 eV); (b) 1s12p1 (-3.4 eV);

(
) 1s13d1 (-1.5 eV).
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