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A beam of electrons produced by applying an electrical potential across a vacuum.
A point at which the amplitude of the wave is zero.

A semiconductor produced by doping a non-conductor (eg Si) with an impurity (eg As),
which resultsin afew electrons filling the unoccupied conduction band.

The principle that states that the ground state of an atom is found by adding the next
electron to the lowest energy orbital available.
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YF decays viapositron emission (JF -~ YO + %8 )soshould besuitable. The

emitted positron annihilates with a nearby electron to produce 2 y particles, which are
detected. The F atom must be incorporated in a molecule that will be taken up by the
organ to beimaged. The half-life of *'Fis approx 1 minute. ‘®F, which also decaysvia
positron emission, has a half life of about 110 minutes and is the preferred F nuclide for
PET. *®Fisusually incorporated into a glucose analogue and the entire synthetic
process takes about 35 minutes. Thiswouldn't be acceptable with *'F because of its
short half-life.

Anyof:  The photoelectric effect
Discrete atomic spectral lines
Black body radiation

The diffraction of electrons and the Compton effect (scattering of photons by electrons)
were observed after the development of quantum mechanics, so aren't strictly correct.
Although significant, the inconsistency of electron orbits with classical electromagnetic

theory isn't really experimental evidence.
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No. It has no unpaired electrons.
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. Neon has afully filled electron shell (n = 2). The extra electron in going to sodium is

accommodated in the n = 3 shell (3sorbital) Thisorbital is higher in energy and
shielded from the nuclear charge by the n = 2 electrons and is therefore much further
from the nucleus.
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. 2ClI(ag) + 2H,O - 20H7(ag) + Clx(g) + H2(9)

The two top 10 chemicals are chlorine gas and sodium hydroxide (it's an aqueous
solution of NaCl that is electrolysed). The third product is hydrogen gas. Thereisnot a
sufficient market to harness the production of H; at the moment.

Water is reduced rather than sodium ions due to the relevant reduction potentials.
2H,0 + 260 - 20H(ag) + Hx(g) E°=-0.83V
Na'(ag) + € — Na(s) E°=-271V

. NO(g) forms from the combination of N, and O, that are in the atmosphere. The
equilibrium to form NO(g) is much more favourable at the high temperatures in the car
engine than at normal atmospheric temperatures.

Na(g) + O2g) - 2NO(g)
Once emitted, NO(g) reacts with peroxy radicalsin the air to form NO,(Q).
NO(g) + RO2'(9) — NOz(g) + RO(g)

2003-N-10
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HCI was the limiting reagent. 0.05 mol of OH™ was consumed in both experiments.
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. 36 kJmol™
. Theiron is connected to a more active metal. This ensures that in any electrochemical

reaction, the iron will be the cathode and the more active metal the anode. The more
active metal will therefore undergo any oxidation reaction that occurs and be sacrificed
to protect theiron. E° for oxidation of Feto Fe** is0.44 V. Zn and Al have greater E°
than Fe and hence can provide cathodic protection of iron.
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. Dissolving electrode on left isanode. Electrode on right is cathode.

Noble metals do not undergo oxidation at voltage used. Asit doesn't formions, the
solid metal just fallsto the bottom of the tank as the electrode dissolves.

Cu?* has higher electrode reduction potential than Fe** and Zn?* so is more readily
reduced.
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Oxygen is more electronegative than carbon, so increasing the number of oxygen atoms
attached to a carbon is equivalent to increasing its oxidation number. Similarly,
hydrogen is less electronegative than carbon, so increasing the number of hydrogen
atoms attached to a carbon is equivalent to decreasing its oxidation number.

The O.N. of carbon in -CH,OH is—I.

The O.N. of carbon in -CHO is +l.

The O.N. of carbon in -COOH is+lllI.
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The tetrahydrides are non-polar, so intermolecular attraction is due to dispersion forces
only. Asthe period increases, the central atom gets bigger (more electrons) and its
polarisability increases - hence the dispersion forces and boiling points increase.

The monohydrides are polar, so they have dipole - dipole attractions as well as
dispersion forces. Hence they have higher boiling points than corresponding
tetrahydride from same period.

HF isanomalous as the F atom is very small and very electronegative. HF istherefore
able to form H-bonds, which are relatively strong intermolecular attractions. This
results in an exceptionally high boiling point for HF.
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The resonance structures show that there is double bond character between the C and N
that form part of the backbone of the polypeptide. Thereistherefore restricted rotation
around the C-N bond. Thereis however, free rotation about the C-C bondsin the
backbone.
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