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Subject Details: Chemistry standard level Paper 2 Markscheme

Candidates are required to answer ALL questions. Maximum total = [50 marks].
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Each row in the “Question” column relates to the smallest subpart of the question.

The maximum mark for each question subpart is indicated in the “Total” column.

Each marking point in the “Answers” column is shown by means of a tick (v') at the end of the marking point.

A question subpart may have more marking points than the total allows. This will be indicated by “max” written after the mark in the “Total” column.
The related rubric, if necessary, will be outlined in the “Notes” column.

An alternative word is indicated in the “Answers” column by a slash (/). Either word can be accepted.

An alternative answer is indicated in the “Answers” column by “OR”. Either answer can be accepted.

An alternative markscheme is indicated in the “Answers” column under heading ALTERNATIVE 1 efc. Either alternative can be accepted.
Words inside chevrons « » in the “Answers” column are not necessary to gain the mark.

Words that are underlined are essential for the mark.

The order of marking points does not have to be as in the “Answers” column, unless stated otherwise in the “Notes” column.

If the candidate’s answer has the same “meaning” or can be clearly interpreted as being of equivalent significance, detail and validity as
that in the “Answers” column then award the mark. Where this point is considered to be particularly relevant in a question it is emphasized
by OWTTE (or words to that effect) in the “Notes” column.

Remember that many candidates are writing in a second language. Effective communication is more important than grammatical accuracy.

Occasionally, a part of a question may require an answer that is required for subsequent marking points. If an error is made in the first marking point
then it should be penalized. However, if the incorrect answer is used correctly in subsequent marking points then follow through marks should be
awarded. When marking, indicate this by adding ECF (error carried forward) on the script.

Do not penalize candidates for errors in units or significant figures, unless it is specifically referred to in the “Notes” column.

If a question specifically asks for the name of a substance, do not award a mark for a correct formula unless directed otherwise in the “Notes”
column. Similarly, if the formula is specifically asked for, do not award a mark for a correct name unless directed otherwise in the “Notes” column.

If a question asks for an equation for a reaction, a balanced symbol equation is usually expected, do not award a mark for a word equation or an
unbalanced equation unless directed otherwise in the “Notes” column.

Ignore missing or incorrect state symbols in an equation unless directed otherwise in the “Notes” column.
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Question Answers Notes Total
1. | (a) Molecular formula: C2oH1404 v
2
Empirical formula: C1oH7O, v’
1. | (b) CeHsOH + OH™ — CeHs0™ + H,0
OR
CeHsOH + H,O = CgHsO™ + H30*
OR 1
CeHs0H = CgHsO™ + HY v
2.
properties. 2
non-compressible / fixed volume AND molecules/particles are
close/touching/strongly attracted to each other v
_ NP Award [3] for K,=1.66x10".
[N2][Hz]3
3
K = —212 ., 0.0599 V.
0.545 x 0.727
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3. | (b)
N
Accept straight line or curve for M2.
3
Volume of '.. ) Time
container New eqqlllbnum
decreased established
sharp increase at time volume of container decreased v
gradual decrease to second reference point v/
final constant concentration above initial concentration v/
Accept
2-bromo-3,3-dimethylbutane or
4. | (a) 3-bromo-2,2-dimethylbutane v/ 2,2-dimethyl-3-bromobutane or 3,3- 1
dimethyl-2-bromobutane.
4. | (b) «molar mass =» 165.09 v/ Award M2 only if answer has four
significant figures.
«% H=13.13 x 100/ 165.09 =» 7.953% v
Award [2] for correct final answer. 2
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4. | (c) any structural isomer of CH;CHBrC(CHjs)s. v/
1
4. | (d) | (i) Ignore bond connectivity and errors in
- C(CHa3)3 the structure.
HO |
Accept Sn1 mechanism.
C
/ | N 2
H3C Br
H
curly arrow from lone pair/negative charge on O in OH to C attached to Br v/
curly arrow from C—Br bond to Br v/
4. | (d) | (ii)) | Homolytic fission:
each atom receives one «bonding» electron «when bond breaks» Award [1 max] if correct descriptions
OR are reversed
generates «neutral» free radicals v’ )
2
Heterolytic fission:
one atom receives both «bonding» electrons «when bond breaks»
OR
generates «chargedy ions v/
Any 3 of the following: M2 requires time reference for
) o probability, chance, or number of
temperature increases kinetic energy/speed of molecules v/ collisions.
4. | (d) | (iii) | more frequent collisions v/ 3 max
more molecules have E > Ea at higher temperature v/
larger ratio/percentage of collisions are successful v/




-7- 2225-6224M

Question Answers Notes Total
5. |(a) hydrogen is the limiting reactant OR 2H,:1C;Hg v/ Award [2] for correct final answer.
2
80.0 cm®*v Accept answers expressed in dm?®.
5. |(b) 60.0 cm? of CzHz in excessl/leftover v/ Award [2] for correct final answer.
) 2
«60.0 cm® of C,H,+ 80.0 cm?® of C,Hg =» 140.0 cm?® v/ Accept answers expressed in dm®.
6. (@ |() |Li>Li*+e Do not accept 6C.
OR , _— 1
LiCs —> Cg + Li* + & v/ Do not penalize equilibrium arrows.
6. |(a) | (ii) | arrow from cathode to anode in the external circuit v/ Do not award mark if any arrows are

in the electrolyte.

1
Accept “stores charge/power for night
use”.
6. |(b) «battery» stores «surplus» energy «from solar panel» v Accept “charges battery”. 1
7. [(a) | (i) | 1s?2s22p°® 3s? 3p* Accept correct electron configurations
OR with values that are not written with 1
[Ne] 3s?2 3p* v/ superscripts, e.q. 182 2s2 2p6, 1s> 2s»

2p5.
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Question Answers Notes Total
7. | (a) | (ii)
L~ - N Accept the Lewis formulas with the
* O S— O formal charges.
OR Accept any combination of dots or 1
crosses to represent electrons, or lines
.e .o .e to represent electron pairs.
O—=S—=0
.s e /
7. | (a) | (iii) | Electron domain geometry: Accept triangular planar for M1.
trigonal planar v/
Apply ECF from Lewis formula. 2

Molecular domain geometry:

bent / V-shaped / angular v/ Award [1 max] if correct answers are
reversed.
7. | (a) | (iv) | «both» bonds are polar / electronegativity difference «between O and S» v/ Accept unsymmetrical distribution of

charge OR dipoles add to give a

«bond» dipoles do not cancel each other / there is a net dipole «because bonds are at | «partial» positive «charge» on S and a
an angle less than 180° » v/ «partial» negative «charge» on the O 2
atoms for M2.

Apply ECF from molecular geometry.

7. | (b) | (i) |2S0,(g)+ 2H20(l) + O2(g) = 2H2S04(aq) Accept 2502(g) + O2(g) — 2S03(g)
correct product AND state symbols for reactants and product v/ AND 250s(g) + 2H20(1) 2
— 2H>S04(aq)
correct balancing v/
7. | (b) | (ii) | sulfur oxidation state changed from «+»4 to «+»6 v/ Accept oxidation state of S
oxygen «atoms in O,» oxidation state changed from0to -2 v/ increased by 2 OR oxygen reduced 2
by 2 for [1].

Acceptincrease from IV to VI.
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7. | (b) | (iii) | limestone/building dissolves v/ Accept limestone becomes rough/loss
of carved details/edges are
CaCOs(s) + H2S04(aq) — CaS04(aq) + H20(1) + CO2(g) v rounded/erodes/OWTTE for M1. 2
Accept H,CO; product.
Any one of:
H H
| | At least one correct bond required.
H /O """" H— O\ /O_H """" O\ Accept any type of dotted line.
| ~H S % | Do not t an intramolecul
0 not accept an intramolecular
H—O
yd \ /O _o/ \o hydrogen bond.
7 (c) H S/ g -’ 1
/ \ / H Do not accept any other bonds (eg H--
/O—H .......... o O——H-weeereees 0 | -H)
H H |!| O\ Do not accept multiple bonds from a
| H single hydrogen.
@)
AN
H v
7. | (d) covalent bonds between silicon atoms v/
M3: Do not accept “bonding in silicon
London/dispersion forces between poly(ethene) «chains/molecules» v/ is stronger than poly(ethene)” without

named bonding/forces.
covalent bonds «much» stronger than London/dispersion/intermolecular forces
«hence Si has higher melting point» v/

8. |(a) | (i) |6COg)+6H0(l) > CeH1206(ag) + 60x(g) v 1
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Question Answers Notes Total

8. |(a) | (ii) | Any two:
«ethanol is» renewable / sustainable resource v/ Accept “ethanol is biodegradable /less

toxic than gasoline’.
«ethanol has» low/zero carbon footprint / produces less CO, v/

Do not accept just “less harmful”.

less sulfur dioxide «than fossil fuels»
OR 2 max

less acid rain «than fossil fuels» v/

less incomplete combustion «than fossil fuels»
OR
less carbon monoxide/soot «than fossil fuels» v/

8. | (b) «Q = (4.00/46.08) x 1367 =» 119 kJ / 119000 J v Accept 56.8 «K».

«AT=Q/mc = 119000/ (500.0 x 4.18) =» 56.9 «K» v/






