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You may take the gravitational field strength
on the surface of Earth to be g » 10ms—
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1. For what values of a does the equation cosec?(f) + acot(f) = 0 have multiple distinct real

solutions, for 0 < 0 < «?

A B (@ D E
a< 2|l a<dora>4 |a<20ora>2||a<—4dora >4 || 4d<a<4

2. The Rydberg formula describes the energy levels of the hydrogen atom, where n is the quantum

number for each level.
13.6eV

2
n
The H, emission line is commonly used in astrophysics to identify regions of active star for-
mation. It has a wavelength of 658nm. Which atomic transition is responsible for the H,
line?

E,=—

A B @ D E
n=3—4||n=3—-2||n=2—=23||n=3—=>1||n=4—3

c=3x108ms™!, e=1.6x10"" C, h=6.63 x 10734 m?kgs™!

. Molecules of nitrogen gas in a sealed container have a rms speed of 517ms~!. What is the
temperature of the gas?

A B C D E
17°C || 22°C || 27°C || 32°C || 37°C

Molar mass of atomic nitrogen is 14g. Boltzmann constant kg = 1.38 x 10~ *m?kgs 2K~

Avogadro’s number N4 = 6.022 x 1023
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