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Down the group the outer electron is in a higher energy level (more

shells), further from the nucleus, with more shielding.

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

electron, and less energy is needed to remove it.

Mg2+(g) → Mg3+(g) + e−

The third electron is removed from the 2p sub-shell (2nd energy level),

a lower energy level closer to the nucleus than 3s.

This electron is less shielded than the 3s electrons, so much more

energy is needed to remove it.

stemup.co.uk

https://stemup.co.uk


Place a weighing boat on a balance and measure its mass with the solid

in it. Add (tip) the solid into the beaker.

Then reweigh the empty weighing boat and subtract to find the mass of

solid added to the beaker.

Mr of citric acid C6H8O7 = (6 × 12.0) + (8 × 1.0) + (7 × 16.0) = 192.0

n(citric acid) = mass ÷ Mr = 0.834 ÷ 192.0 = 4.344 × 10−3 mol

concentration = n ÷ V = 4.344 × 10−3 ÷ (500 ÷ 1000)

= 4.344 × 10−3 ÷ 0.500 = 0.00869 mol dm−3

0.00869
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Mistake 1: the student uses a measuring cylinder to transfer the 25 cm3

of citric acid solution. This is a mistake because a measuring cylinder

has a large uncertainty, so it is not accurate enough and the volume of

acid in the flask is not known precisely. To overcome this, use a 25.0

cm3 (volumetric) pipette with a pipette filler to transfer the acid.

Mistake 2: the student adds 5 cm3 of indicator, which is far too much.

The indicator is itself a weak acid, so it may react with the sodium

hydroxide and affect the end point reading (titre). To overcome this, add

only a few drops (2 to 3 drops) of indicator.

Mistake 3: the student rinses the burette with distilled water and then

fills it with the sodium hydroxide solution. The water left in the burette

will slightly dilute the alkali solution, so its concentration is lower and a

larger titre is needed. To overcome this, rinse the burette with a little

of the sodium hydroxide solution before filling it.

(Also, the student only adds alkali until the indicator just changes colour

without swirling, so some acid may not have fully reacted; the flask
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should be swirled and alkali added until a permanent colour change is

seen.)
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22.95 23.10 22.90

Titres: Run 1 = 22.95, Run 2 = 23.10, Run 3 = 22.90 cm3

Concordant titres (within 0.10 cm3) are Run 1 and Run 3

Mean titre = (22.95 + 22.90) ÷ 2 = 22.93 cm3

22.93

% uncertainty = (0.15 ÷ 22.95) × 100

0.65%
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The power (relative tendency) of an atom to attract the pair of

electrons (electron density) in a covalent bond.

δ−

δ+

Nδ− H

HH

hydrogen bond

H and O  (the O−H bond)
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CBr4 is tetrahedral, so the molecule is completely symmetrical and there

is an even distribution of electron density.

So the dipoles of the four C−Br bonds cancel out.

CBr4 has only van der Waals' forces between its molecules.

CHBr3 has van der Waals' forces and also permanent dipole-dipole forces

between its molecules.

The van der Waals' forces between CBr4 molecules are stronger than the

dipole-dipole and van der Waals' forces between CHBr3 molecules,

because CBr4 has more electrons (a larger electron cloud).
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m = 121 ÷ (1000 × 6.022 × 1023) = 2.009 × 10−25 kg

2.009 × 10−25

v(121Sb+) = d ÷ t = 1.050 ÷ 5.93 × 10−4 = 1770.66 m s−1

KE = ½mv2 = ½ × 2.009 × 10−25 × (1770.66)2 = 3.1493 × 10−19 J

m(123Sb+) = 123 ÷ (1000 × 6.022 × 1023) = 2.0425 × 10−25 kg

v(123Sb+) = √(2KE ÷ m) = √(2 × 3.1493 × 10−19 ÷ 2.0425 × 10−25)

= √(3.0838 × 106) = 1756.07 m s−1

t = d ÷ v = 1.050 ÷ 1756.07 = 5.98 × 10−4 s

5.98 × 10−4
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An oxidising agent is an electron acceptor (it gains electrons).

2I− → I2 + 2e−

2IO3
− + 12H+ + 10e− → I2 + 6H2O

6I− + 6H+ + H2SO4 → S + 3I2 + 4H2O

hydrogen sulfide, H2S
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The yield is lower at the higher temperature (600 K) at every pressure.

So increasing the temperature shifts the equilibrium backwards (to the

left), in the endothermic direction, to oppose the increase in

temperature. So the forward reaction is exothermic.
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The yield is lower at higher pressure.

So increasing the pressure shifts the equilibrium backwards, to the side

with the fewer moles of gas, to oppose the increase in pressure. So the

forward reaction increases the moles of gas.

A catalyst increases the rate of the forward and reverse reactions

equally, so the position of equilibrium does not change.
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Kc = [NH3]2 ÷ ([H2]3[N2])

[H2] = 0.0285 ÷ 0.150 = 0.190 mol dm−3

[N2] = 0.0870 ÷ 0.150 = 0.580 mol dm−3

[NH3]2 = Kc × [H2]3[N2] = 0.118 × (0.190)3 × 0.580 = 4.69 × 10−4

[NH3] = √(4.69 × 10−4) = 0.0217 mol dm−3

n(NH3) = 0.0217 × 0.150 = 3.25 × 10−3 mol

3.25 × 10−3

Kc = 1 ÷ 0.118 = 8.47

8.47

mol2 dm−6
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Bubble the gas through limewater: a white precipitate forms (the

limewater turns milky).

Test 1: effervescence with Na2CO3 shows that B contains H+ ions, so it

is acidic.

Test 2: a white precipitate with acidified AgNO3 shows that B contains

chloride ions (AgCl forms). So B is hydrochloric acid.

carbon dioxide (CO2)

stemup.co.uk

https://stemup.co.uk


Ammonium ions: add sodium hydroxide solution (NaOH) to C and warm

gently.

Hold damp red litmus paper at the mouth of the test tube: it turns

blue, because ammonia gas is given off.

Sulfate ions: add acidified barium chloride solution (BaCl2) to a fresh

sample of C.

A white precipitate forms (barium sulfate).

The mass of solid after step 4 is smaller than the mass of precipitate

after step 2.

This is because the AgCl precipitate dissolves in dilute ammonia, but the

other silver halide (AgBr or AgI) does not, so some of the precipitate

dissolves and some solid remains. This shows that D contains a mixture

of halide ions.
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