14.1 Assessed HW MS 2008
1.
(a)
(i)
2C(s) + 3H2(g) + ½O2(g)  C2H5OH(l)
equation  (1)

state symbols  (1)
(allow C(gr))
2

(ii)
½ I2(s)  I(g)
equation  (1)

state symbols  (1)

can score state symbols mark if species are correct
must form 1 mole in each case
2

(b)
enthalpy change / heat evolved when 1 mol of a substance / compound burns  (1)
not reacts, not oxidises
completely in oxygen or in excess oxygen and at 298K and 1 × 105 Pa or
standard conditions  (1)
do not allow heat required
allow air instead of oxygen
allow S.T. P. but do not accept incorrect values
2

(c)
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C2H5OH  2C + 3H2 + ½O2
+278
– (–278)  (1)
2C + 2O2  2CO2
–788
–2 × 394  (1)
3H2 + 1½O2  3H2O
–858
–3 × 286  (1)
C2H5OH + 3O2  2CO2 + 3H2O
–1368
                (1)
if + 1368 and all signs reversed, allow 2 max
4

 [10]

2.

(a)       enthalpy change when 1 mole of crystal / ionic compound (1)
is formed from gaseous ions (allow one for opposite) (1)
2

(b)
the larger the charge, the larger the lattice enthalpy (1)
due to stronger attractions (indicate extra charge gives more attraction) (1)
smaller radius increases lattice enthalpy  (1)
due to ions being closer / more attraction / higher charge density (1)
4

[6]

3.
(a)
Standard enthalpy change, H[image: image2.wmf]: HR = Hfproducts - Hfreactants (1)

or cycle


HR = (0 + [2 × –242]) – (4 × –92) (1)

= -484 + 368

= –116 (kJ mol–1)

Allow max 1 for +116


Standard entropy change, S[image: image3.wmf]: S = Hf products – Hf reactants
S   = ([2 × 223] + [2 × 189]) - (205 + [4 × 187]) (1)

= 824 – 953
6


= –129 (J K–1 mol–1)
allow max one for +129

(b)
(i)
Effect: Equilibrium displaced to right / to products (1)
Explanation: Reaction is endothermic (1)

 Constraint reduced (1)

mark separately

(ii)
Feasible when G  0 (1)
G = H – TS (1)

T = H/S = 208 × 1000 (1) / 253

 = 822 K (1)
7

[13]

4.
(a)
(i)
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Lattice
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ONLY consider species involved in the step marked

(ii)
Cycling clockwise about (*)

CE if step missing


HaBa + 1st IEBa + 2nd IE Ba + 2HaCl + 2EACl + LE – HfBaCl2 = 0 (1)
+180 + 503 + 965 + 2 × 122 + 2EA –2056 + 859 = 0 (1)
EA = –695/2 = – (347 to 348) (1)
9

Ignore units

Calculation –1 for each error

Mark conseq.

Notes:
–695 scores (2)
+(347 to 348) scores (2)
–(286 to 287) scores (2)
+(286 to 287) scores (1)
–573 scores (1)
+573 scores (0)
(b)
S = S products –  S reactants

 = (63 +223) – 124 = 162 (1)
G = H – TS
or
H = TS
or
T = H/S (1)
or used correctly


H = 859 × 103 (1) = T × 162
T = (5 300 to 5304) K (1)
4

Penalise if units °C

–1 for each error + mark conseq.

[13]

5.
(a)
(i)
 H atomisation/sublimation of magnesium
1

(ii)
Bond/dissociation enthalpy of Cl-Cl

OR 2 × H atomisation of chlorine
1

(iii)
Second ionisation enthalpy of magnesium
1

(iv)
2 × electron affinity of chlorine
1

(v)
Lattice formation enthalpy of MgCl2
1

(b)
Equation     2MgCl(s)    MgCl2(s) + Mg(s)
1

State symbols not required but penalise if incorrect


Calculation     H reaction =   Hf products –   Hf reactants
1
= – 653 – (2 × –133)
1
= – 427 (kJmol–1)
1

Allow +427 to score (1) mark

Other answers; award (1) for a correct  H reaction expression

(c)
 H soln MgCl2 = –  H Lat.form. +  H hyd.Mg2+ + 2 H hyd.Cl–
1


or cycle
= 2502 – 1920 – (2 × 364)
1
= – 146 (kJmol–1)
1

Allow + 146 to score (1) mark

Other answers; award (1) for a correct  H soln MgCl2 expression/cycle

[12]

6.
(a)
(i)
Standard enthalpy change: HR = [image: image5.wmf]DS

Hf(products) - [image: image6.wmf]DS

Hf(reactants) (1)
or cycle


HR = ([2 × 0] + [3 × –393.5]) - (-824.2 + [3 × -110.5]) (1)

= -24.8 (kJ mol–1) (1)
Allow + 24.8 max one


Standard entropy change: S = S(products) - S(reactants) (1)


S = ([2 × 27.3] + [3 × 213.6]) - (87.4 + [3 × 197.6]) (1)

= (54.6 + 640.8) - (87.4 + 592.8) (1)

= 15.2 (JK–1mol–1) (1)
Allow -15.2 max one

(ii)
G = H - TS (1)
H negative and -TS is negative (or S positive or or correct calc) (1)
Hence G is always negative (or feasible when G  0) (1)
9

(b)
G = O = H - TS  Hence H = TS (1)
T = H / S = 492.7 × 1000 / 542.6 (1)

= 908 K (1)

penalise missing 1000 by one mark



3

(c)
G (b) = G (a)
(492.7 × 103 - T × 542.6) = (-24.8 × 103 - T × 15.2) (1)
517.5 × 103 = 527.4 T (1)
T = 981.2 K(1)

Allow 980 - 982
Penalise missing 1000 by one mark



3

[15]

7.

(a)      fewer moles of gas  (1)

more ‘order’ in system  (1)
dependent on idea of fewer moles for first mark
2

(b)
25 °C = 298 K  (1)
S = [image: image7.wmf]1000

188

–

 or (H × 1000)  (1)
mark is for ensuring H or S are both expressed in terms of J or kJ

G = –196 – 298(–188 × 10–3)
= –140 kJ mol–1 or –139976 J mol–1  (1)

ignore sig. figs
sign and unit must be correct in final answer

G –vereaction feasible  (1)
4

[6]
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