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Mark Schemes

Q1.
Question | Answer Mark
Number

(a) photon absorbed by electron (1)
electron moves to higher energy level Or electron excited (1)
where photon energy = difference in energy levels (1)
only certain changes/differences possible (1)
between discrete energy levels (1) 5

(b)(1) Useof E =hf (1)
Use of conversion factor to eV (1)
Energy of photon = 1.91 (eV) (1)
Identify levels 3.41 (eV) and 1.51 (eV) Or levels 1 and 2 (1) 4
Example of calculation
E=663x10"Tsx46x10"Hz(=3.05x 10771
E=663x10"Jsx46x10"Hz=16x10""TJs
=191eV
=341eV—151eV (1.90eV) as the closest match

(b)(i1) | Just-free electrons have zero energy state
Or energy value of level n = w015 0 (1)
(Bound) electrons need to gain energy to attain this state
Or electrons need to gain energy to move to a higher level (1) 2
(Accept Because they must gain energy to move up for second mark)
(accept answers in terms of 1onisation energy)

(c) Look for corresponding pattern of lines / frequency spacings at different
place in spectrum Or reference to known normal positions (1)
moving away increases observed wavelength / decreases frequency (or the
case for moving towards) (1)
so if shifted to red end then moving away (or blue = towards) Or the greater
the velocity the greater the change 1n frequency (1) 3
Total for question 14
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Q2.

Jos i Acceptable Answer Additional Guidance Mark
Number
Al v . Example of calculation:
e use of — =—with 2=656.2 nm @ ((656.2—656.0)x10"m )
S v=| S — [3.0010° ms™
e y=9x10°ms’? o) 656.2x107 m /
=9.14x10*ms™
e the star 1s moving towards the Earth o) 3
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