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(a (i) Ammeter/galvanometer [1]

Clock/watch/timer (or rheostat) [1]
(For items above 2 in number, e.g. voltmeter, penalise [1])

(i) Diagram to show ammeter (allow symbol) in circuit, and [11
complete circuit with © terminal of power pack connected to LH
electrode [11

(iii)  Volume/amount of hydrogen/gas [1]
Time 1]
Current/amps/ammeter reading
(ignore extra measurements) [1]

Part (a): [7]
(b) F=Lxe [1]

(ii) L=9.63x10%1.6x10"°=6.02 x 10** (must show working) [1]

Allow 6.0 but not 6 or 6.01 Part (b): [2]
Total: [9]
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2

(a

(b)

(c)

(d)

M.(AgBr) = 108 + 79.9 = 187.9
moles = 2.5x 107%187.9 = 1.33x 10

no. ofions = 1.33x10™ x6x 10® = 8.0x10%ions  (correct ans = [2])

A: platinum C: voltmeter
B: H'(aq) or HCl(aq) or H,SO4(aq) D: silver (wire)
(ignore concentration)
(i) (As [Ag'] decreases), the potential will decrease/become more negative

(iii) Ky = [AGIBr] = (7.1x 107y = 5.0(41)x 10" mol’dm™®

Ag'(g) + Br(g) —— AgBr(s)
(ii) LE = AH; - (all the rest)
= -100 — (731 + 285 + 112 — 325

(= -100 - 731 - 285 - 112 + 325

[1]

[1]

4 x[1]

(1]
[1]
units [1]

7

[1]

= -903 kJ mol” (-[1] for each error of sign or maths)  [2]

(iii) LE(AgCI) should be higher/more negative,
due to size/radius of CI being less than that of Br™ (both)

more energy needed, since r¢;” < rg, orionised electron nearer to nucleus
or less shielding etc. orin terms of I.LE.(Cl) > |.E.(Br)

(1]
4

1

total: 14
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3 (@ Mg@+2e T " Mg [1]

(b) chlorine/Cl, [1]
(c) smaller A, [11
larger (atomic/ionic) radius/size [1

(d) (i) the energy change when 1 mol of solid compound [11
is formed from its gaseous ions [11

(ii) Mg** (g) + 2CT (g) > MgCl, (s) charges + balancing  [1]
state symbols [1]

(e) (i) LE (MgCl,) is greater than LE (NaCl) [1]
(because) Mg?* has higher charge / smaller radius than Na* [11

(ii) LE (MgCl,) is greater than LE (CaCl,) [11
(because) Mg?* is smaller than Ca** [1]

(f) LE =349 - 122 — 494 — 107 — 411

= -785 (kJ mol™) [3]
correct answer = [3], with — [1] for one error. OR mark as follows:
use of all 5 AH values, with x1 multipliers [1]
correct signs for all AH values [1]
negative sign in answer [1]

Total = [15]
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4 (a) (i)

[4]
(i) anode 2CI (aq) —» CkL(g) + 2e
cathode 2H"(aq) + 2" — Hy(g) (1)
or 2H,0(]) + 2" — Hy(g) + 20H(aq) (1) [2]
(iii)anode Cl goes from-1to 0 (1)
cathode H goes from -1to 0 (1) [2]
(iv) sodium hydroxide (answer may be on diagram) (1) [1]
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(v) manufacture of

soap detergents

paper degreasing fluids

rayon aluminium

glass dyes

bleach/NaClO/Javel/Jik/Jenola any 2 [1]

(b) ( H2+ Clo - 2HCI (1)
(i) HCl+ H,0O — H30O" + CI" (1)
thus bonding goes form covalent to ionic [2]
(c) ( AgNOs(aq) + HCl(aq) — AgC(s) + HNO;(aq)
or Ag*(aq) + CI'(aq) — AgCI(s) (1)
white ppt. forms (1)
(ii) ppt. dissolves to give colourless solution (1)
AgClI(s) + 2NH3(aq) — [Ag(NHs).] Cl(aq)
or Ag'(s) + 2NHs(aq) — [Ag(NHa)]"(aq) (1)
Correct state symbols in either (i) or (ii) (1) [5]

[Total 17]
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