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A fluoride ion has fewer protons (9) than a sodium ion (11), so it has

a lower nuclear charge.

So there is a weaker attraction between the nucleus and the outer

electrons in the fluoride ion, so the outer electrons are held less closely

and the ion is larger.

Sodium fluoride has a giant ionic lattice with strong electrostatic forces

of attraction between the oppositely charged ions, Na+ and F−.

A lot of energy is needed to overcome these strong forces of attraction

(ionic bonds), so the melting point is high.
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Coordinate (dative covalent) bond

A lone pair of electrons on the fluorine atom in HF is

donated to the H+ ion, which has no electrons, so both electrons in the

shared pair come from F.
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(two lone pairs on F)

Octahedral Bent (V-shaped)
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ΔH = ΣΔH(bonds broken) − ΣΔH(bonds formed)

Bonds broken: 2(C−H) + C≡C + 2(H−F)

= 2(412) + 837 + 2(562) = 2785 kJ mol-1

Bonds formed: C−C + 4(C−H) + 2(C−F)

= 348 + 4(412) + 2(C−F) = 1996 + 2(C−F)

−179 = 2785 − (1996 + 2(C−F))

2(C−F) = 2785 − 1996 + 179 = 968

C−F = 968 ÷ 2 = 484 kJ mol-1

484
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The sample is dissolved in a volatile solvent (such as water or

methanol).

The solution is injected through a fine hypodermic needle (capillary) held

at a high voltage, so it is positively charged.

Each molecule gains a proton (H+), so it becomes a positive ion, MH+,

as the solvent evaporates.

C3H6O2N+

Ge(g) → Ge+(g) + e−
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v = length ÷ time = 0.9600 ÷ (4.654 × 10-6)

v = 2.0627 × 105 m s-1

KE = ½mv2, so m = 2KE ÷ v2

m = (2 × 2.438 × 10-15) ÷ (2.0627 × 105)2

mass of one ion = 1.146 × 10-25 kg

mass of 1 mol of ions = 1.146 × 10-25 × 6.022 × 1023

= 0.06901 kg

= 0.06901 × 1000 = 69.01 g

69.01

69
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2s2 2p6 3s2 3p6 3d5 4s1

57
26Fe

3.6 %

% of fourth isotope = 100 − (82.8 + 10.9 + 2.7) = 3.6 %

52.09 = [(52 × 82.8) + (53 × 10.9) + (54 × 2.7) + (3.6x)] ÷ 100

5209 = 4305.6 + 577.7 + 145.8 + 3.6x = 5029.1 + 3.6x

3.6x = 5209 − 5029.1 = 179.9

x = 179.9 ÷ 3.6 = 49.97, so the mass number is 50
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+6

2I− → I2 + 2e−

Cr2O7
2− + 14H+ + 6e− → 2Cr3+ + 7H2O

Cr2O7
2− + 14H+ + 6I− → 2Cr3+ + 7H2O + 3I2

stemup.co.uk

https://stemup.co.uk


General trend: the first ionisation energy generally increases across Period

2 from lithium to neon.

This is because the number of protons increases, so the nuclear charge

increases. The outer electron is removed from the same energy level (the

second shell) each time, so there is similar shielding by the inner 1s

electrons across the period.

So there is a stronger attraction between the nucleus and the outer

electrons, which are also pulled closer to the nucleus, and more energy

is needed to remove an outer electron.

Deviation 1: boron has a lower first ionisation energy than beryllium.

In beryllium (1s2 2s2) the electron removed is from the 2s sub-level,

but in boron (1s2 2s2 2p1) the outer electron is in the 2p sub-level.

The 2p sub-level is higher in energy than the 2s sub-level (and slightly

further from the nucleus), so less energy is needed to remove the 2p

electron from boron.

Deviation 2: oxygen has a lower first ionisation energy than nitrogen.

In nitrogen (2p3) the three 2p electrons are each in a separate 2p

orbital, unpaired. In oxygen (2p4) two of the 2p electrons must pair up

in the same 2p orbital. These paired electrons repel each other, so less

energy is needed to remove one of them, and so the first ionisation

energy of oxygen is lower than that of nitrogen.

After oxygen the general increase continues through fluorine to neon,

which has the highest first ionisation energy in Period 2, while lithium

has the lowest.
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Moles of NOCl formed = 0.350, so NO used = 0.350 mol

and Cl2 used = 0.350 ÷ 2 = 0.175 mol

NO = 1.50 − 0.350 = 1.15 mol;   Cl2 = 1.00 − 0.175 = 0.825 mol

1.15

0.825

[NOCl]2

[NO]2 [Cl2]
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[NO] = 0.850 ÷ 0.800 = 1.0625 mol dm-3

[Cl2] = 0.458 ÷ 0.800 = 0.5725 mol dm-3

Kc = [NOCl]2 ÷ ([NO]2[Cl2])

[NOCl]2 = Kc × [NO]2 × [Cl2]

= 1.32 × 10-2 × (1.0625)2 × 0.5725

[NOCl]2 = 8.53 × 10-3 mol2 dm-6

[NOCl] = √(8.53 × 10-3) = 0.0924 mol dm-3

n(NOCl) = 0.0924 × 0.800 = 0.0739 mol

0.0739
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Concordant titres are 26.40 and 26.50, so mean titre = 26.45 cm3

n(NaOH) = 25.0 × 0.112 ÷ 1000 = 2.80 × 10-3 mol

n(H2A) in mean titre = 2.80 × 10-3 ÷ 2 = 1.40 × 10-3 mol

n(H2A) in 250 cm3 = 1.40 × 10-3 × 250 ÷ 26.45 = 0.01323 mol

Mass of H2A = 1300 mg = 1.300 g

Mr = mass ÷ moles = 1.300 ÷ 0.01323 = 98.2

98.2
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The air bubble takes up volume below the tap. During the titration acid

solution fills this space (replaces the bubble), so this volume is read as

acid added although it never reached the flask.

Water does not react with the alkali, so it does not change the number

of moles of NaOH in the flask.

% uncertainty = (0.06 ÷ 25.0) × 100 = 0.24 %

0.24 %
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TiCl4 + 2Mg → Ti + 2MgCl2

Reducing agent (it donates electrons)

n(H2O) = 0.210 g ÷ 18.0 = 0.0117 mol

n(Mg(OH)2) = n(H2O) = 0.0117 mol

Mr of Mg(OH)2 = 24.3 + 2(16.0 + 1.0) = 58.3

Mass of Mg(OH)2 = 0.0117 × 58.3 = 0.680 g

Mass of MgO = 3.200 − 0.680 = 2.52 g

% MgO = (2.52 ÷ 3.200) × 100 = 78.7 %

78.7
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Dilute sulfuric acid, H2SO4(aq)

No visible change

White precipitate forms

Dilute hydrochloric acid, HCl(aq)

No visible change

Effervescence (fizzing, CO2 gas given off)
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