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1s2 2s2 2p6 3s2 3p6

Na+(g) → Na2+(g) + e−

Sulfur (S)

There is a large jump between the 6th and 7th ionisation

energies (8490 to 27 100), so the 7th electron is removed from the

second (2p) shell, which is closer to the nucleus and has less shielding.
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A giant lattice of positive Mg2+ ions (cations) surrounded by a sea of

delocalised electrons (metallic bonding).

Strong electrostatic attraction between the Mg2+ ions and the delocalised

electrons.

Atomic radius increases down the group.

The number of electron energy levels (shells) increases down the

group, so the outer electrons are further from the nucleus.

Mg(s) + H2O(g) → MgO(s) + H2(g)

A bright white light (flame) is seen.

A white powder (ash) is formed.
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BaSO4

Barium meal, for X-rays of internal organs (the digestive system).

Let abundance of 87Sr = x %
so abundance of 86Sr = 100 − 83.00 − x = (17.00 − x) %
87.73 = [ (88 × 83.00) + (87 × x) + (86 × (17.00 − x)) ] ÷ 100

8773 = 7304 + 87x + 1462 − 86x

8773 = 8766 + x

x = 7.00

87Sr = 7.00 %   and   86Sr = 17.00 − 7.00 = 10.00 %

7.00 %

10.00 %
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n(HCl) added = 0.200 × 40.0 ÷ 1000 = 0.00800 mol

n(NaOH) = 0.100 × 29.25 ÷ 1000 = 0.002925 mol

HCl + NaOH → NaCl + H2O, so n(HCl) remaining = 0.002925 mol

n(HCl) reacted with Mg(OH)2 = 0.00800 − 0.002925 = 0.005075 mol

n(Mg(OH)2) = 0.005075 ÷ 2 = 0.0025375 mol

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

mass of Mg(OH)2 = 0.0025375 × 58.3 = 0.148 g

% by mass = (0.148 ÷ 0.200) × 100 = 74.0 %

74.0 %
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Weigh by difference: reweigh the empty container after tipping the

solid out, and record all masses to 2 decimal places.

Wash the container and the beaker (and stirring rod) with distilled

water and add all the washings to the volumetric flask.

Use a dropper near the mark so the bottom of the meniscus is on the

line, then stopper and invert the flask several times to mix.

(0.20 ÷ 250) × 100

0.080 %

stemup.co.uk

https://stemup.co.uk


V = 225 cm3 = 225 × 10−6 m3     T = 450 + 273 = 723 K

n(gas) = pV ÷ RT = (101 000 × 225 × 10−6) ÷ (8.31 × 723)

= 22.725 ÷ 6008.13 = 3.78 × 10−3 mol

2 mol M(NO3)2 gives 5 mol of gas (4 NO2 + 1 O2)

n(M(NO3)2) = 3.782 × 10−3 × 2/5 = 1.513 × 10−3 mol

Mr = mass ÷ n = 0.320 ÷ 1.513 × 10−3 = 211.5

Mr(NO3)2 part = 2 × (14.0 + 3 × 16.0) = 124.0

Ar(M) = 211.5 − 124.0 = 87.5, which matches strontium (87.6)

211.5

Strontium, Sr
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CF4 is tetrahedral and XeF4 is square planar.

CF4: the carbon atom has four bonding pairs of electrons and no lone

pairs. Electron pairs repel each other equally and arrange themselves to

be as far apart as possible to minimise repulsion, so the four bonding

pairs point to the corners of a tetrahedron and the F−C−F bond angle is

109.5°.

XeF4: the xenon atom has four bonding pairs and two lone pairs of

electrons (six electron pairs in total), so the electron pairs are arranged

octahedrally.

Lone pairs repel more strongly than bonding pairs, so the two lone pairs

position themselves as far apart as possible, opposite each other (180°

apart), above and below the plane.

This leaves the four bonding pairs (the four F atoms) in one plane

around the Xe atom, giving a square planar shape with F−Xe−F bond

angles of 90°.

So the difference in shape is caused by the two lone pairs on Xe: CF4

has no lone pairs and a bond angle of 109.5°, while XeF4 has two lone

pairs and a bond angle of 90°.
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Down the group the atoms are larger with more shells and more

shielding, so the bonding pair of electrons is further from the nucleus.

So there is weaker attraction between the nucleus and the bonding pair

of electrons.

Both form misty white fumes of a hydrogen halide (HCl and

HBr) in an acid-base reaction.

Only with bromide is there a redox reaction: Br− ions are

oxidised, giving red-brown Br2 fumes and SO2.

2I− → I2 + 2e−

H2SO4 + 8H+ + 8e− → H2S + 4H2O

H2SO4 + 8H+ + 8I− → 4I2 + H2S + 4H2O
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v = d ÷ t = 0.750 ÷ 2.48 × 10−5 = 30 241.9 m s−1

m = 2KE ÷ v2 = (2 × 1.36 × 10−16) ÷ (30 241.9)2

= 2.974 × 10−25 kg

m = 2.974 × 10−25 × 1000 = 2.974 × 10−22 g

mass of 1 mol of ions = 2.974 × 10−22 × 6.022 × 1023 = 179.1 g

Electrospray ionisation adds H+: ions are XH+, so subtract 1

mass of one mole of X = 179.1 − 1 = 178.1 g

178.1
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High energy electrons from an electron gun are fired at the sample and

knock out an electron from each molecule or atom, forming 1+ ions.

CO2
+

CO2
+ has the highest mass to charge ratio (m/z = 44), so it

travels the slowest and takes longest to reach the detector.

The positive ions hit the detector and each ion

gains an electron, which generates a current.

The abundance of each ion is proportional to

the size of the current produced.
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A + 2B ⇌ C: 0.28 mol C formed uses 0.28 mol A and 0.56 mol B

A at equilibrium = 0.60 − 0.28 = 0.32 mol

B at equilibrium = 0.60 − (2 × 0.28) = 0.04 mol

0.32

0.04

=
[C]

[A][B]2

stemup.co.uk

https://stemup.co.uk


The value of Kc increases.

The forward reaction is exothermic, so the equilibrium shifts to

the right, in the exothermic direction, to increase the temperature and

oppose the decrease.

Kc = [C] ÷ ([A][B]2), so [B]2 = [C] ÷ ([A] × Kc)

[B]2 = 0.62 ÷ (0.48 × 7.8) = 0.62 ÷ 3.744 = 0.1656

[B] = √0.1656 = 0.4069 mol dm−3

= 0.41 mol dm−3 (2 s.f., as the data are given to 2 s.f.)

0.41
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