M‘o A8
() 45U5) Lol oylaall pled] eulsil] pobsd Oloxiol
BV N/ oA - VEE/VEYS qulyull plal
S oyl Juadl] - S 59

Olele &M DY oy o
N Byl § DY)

eloSl Bol) o rdas
Ao (V) é Ay e

¥y Tals cailoxtel 85 piwl (oo ST Gl oz
GBIb dalug i dis Jgbus 529 « Gran pdy Blid (Fady
DY o Lyt azy disll]

& Loy plell pulstl] psbd Sbloxtal 3yls] balgdy ¥l oy
OlehoVly jolal) clo,=s Julgall ody) dddlse dls olgiue
Y10 / OM 3y 338l 5L ladls osaill Slsaslly

G el ol AL Glowzel) il (s DloYl puiil] ey
.(35,;3” 5?

Jallany susie (e sLisYl Al (e LloYb padehl pody

13V gdgadl 335 () Uil

oo Oloe ddalw d oole

e O 3,0 O

sbsl O hin. @B

G

wiss ploy)l o)l plasuls () S Jlbss oy :dlasdle

sl ely2Y Dlisy pransl lasdl

tdage Olowlss

sy oo JBVI e 338 siie U Oloael) Ao ] ssandl
Ol ()

Oblally geelall Lajlials dsgl) Cos bs Jool jlas]
(OsSIU dasUl of palbly clawd) dalasall) s3lb pha¥l o
22 00 gl S ge Gltiegy ¢ SR goudl g3l
Oloaiil] groz e gigs cplell 3oy ph¥l b iy onslesll
Ol Olelig 3,4 Jsls Oladl slas)

JYI sladl 85800y DY) ilga)) Llshol gusaekl e sy
LS A3yl Olells duassdl Cowlssdly poadl Ty
casdly Casally Cdlebly dao jed) daall OIS duwlsd] C&YYIg
5 Balodl CVs dygudl CSlasdly ), Sikls 3y dcwlyul)
Oloa¥l @BYe & o5 STy lasss O Ll dolul

Jlsb 5S40 dsls Giadd) OlslaY JlaaYl gomebl Js o
Oladl bl




Diploma, Bilingual Private Schools, Chemistry Second Session — Second Semester Academic Year: 2018/2019

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Chemistry Second Session — Second Semester Academic Year: 2018/2019

Use the following if necessary:

Faraday constant = 96500 Cmol™

Avogadro constant = 6.022 x 10%% mol™

Specific heat capacity (H,O) = 4.18 J g K

Attachments: periodic table and table of standard electrode potentials

Question 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one marks each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  Which of these diagrams represents an endothermic reaction?

0 . AHC +ve
O Enthalpy AH? -ve (O Enthalpy
Products
Products
Products Products
(0] = (0] .
(O Enthalpy AH® +ve (O Enthalpy AH® —ve
Reactants Reactants

2) What is the standard enthalpy change of reaction for the following reaction?

Zn gt Cuz(;r —  »7n

2+
( 9 aq T Clg

(AH for Cu?* = +64.4 kJ mol™", AHCfor Zn?* = ~152.4 kJ mol™)

O 216.8 kJ released per mol O 88 kJ released per mol
(O 88 kJ absorded per mol (O 216.8 kJ absorbed per mol

Do not write in this space
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Question 1 continued

3) The table below shows results of heating two pieces of the same metal (A) and (B).
They gained the same amount of heat. Use the information to calculate the mass of
metal (B) in grams.

Metal A B
Temperature before heating (°C) 22.5 16.5
Temperature after heating (°C) 35 44.2
Mass (9) 54.6 ?
O 156 O 246
O 277 O 69.8

4)  Which of the following rate-concentration graphs represents the first order reaction?

A A

rate
rate

Y
Y

rate
rate

Y

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Second Session — Second Semester Academic Year: 2018/2019

Question 1 continued

5) Given the following data for this reaction:

2NO) + Oy ) —— 2NO,,

Exnzer::eint [NO]/ mol dm™3 [02]/ mol dm™3 Rate / mol dm3s™
1 1.0 1.0 4
2 2.0 1.0 16.0
3 2.0 3.0 48.0

What is the rate equation for the reaction?
O Rate = KNO][O,] O Rate = KNOF[O,]
O Rate = KINOF[O,F O Rate = KNO][O,F

6) The decomposition of carbon disulfide (CS,) to carbon monosulfide (CS) and sulfur, is
a first order reaction with k =2.8 x 107 s at 1000°C.

CSZ( — »CS,_+S
s) (s) (s)
What is the half-life (in seconds) of this reaction at 1000°C?

O 25x10° O 47x10°
O 3.8x10° O 6.1x10°
7) What is the type of titration represented ()
by the pH curve opposite? 14 =
(O Strong acid added to strong alkali 7
(O Strong acid added to weak alkali - 1:;
O Weak acid added to strong alkali e
(O  Weak acid added to weak alkali 4 -
’ o
0 >

2 4 6 81012 14 16 18 20

volume added/cm3

Do not write in this space
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Question 1 continued

8) Which of the following mixture can act as a buffer solution?

O Hcl,,, +KCl
aq) (aq)

O NH,Br ., + Nal
Q) (aq

O HF,, +KF
aq) (aq)

O NaOH( + NaBr
aq (aq

) ) )

Use the following information to answer question (9):

Acids
(all acids are at the same K, at 25°C (mol dm™)
concentrations 0.1 mol dm'3)
C,H,COOH 6.3x 107
HCN 4.9 x 10710
HF 7.2x10™
HCOOH 1.6 x 1074

9) What is the correct order of these acids according to their strength from the weakest
to the strongest?

HCN < C,H,COOH < HCOOH < HF
HCN < C,H,COOH < HF < HCOOH
HF < HCOOH < C,H.COOH < HCN
HCOOH < HF < C,H.COOH < HCN

0000

10) Which of the following cells contains very reactive chemicals and must be treated

carefully?
O Fuel cell O Lithium cell
(O Nickel-hydride cell O Lead-acid cell

Do not write in this space
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Question 1 continued

11) Consider the following metals:
K+ Mgy + 2ng
Which of the following oxidising agents can oxidise only one of the above metals?

o u O Nt
aq) (aq

O aPf O Fe?t
(aq) (aq)

)

12) In an electrolysis cell, if a mixture of MgBrz(aq) and CuBrz(aq) is electrolysed. Which of
the following substances is deposited at the cathode?

2+
O Mg, O Mg,
(@) Cu( O cu?
s) (aq)

Study the electrochemical cell represented below to answer questions (13 and 14)

- T’—.+ 122V j\,
Al (s) ~NO; Na*— . ~X(5)

Y Y

1.0 mol dm AP*(aq) 1.0 mol dm™ X**(aq)
13) Which of the following metals represents the electrode (X)?
(@) Mg, (@) Zn,

(@) Cu(s) O Fe(s)

14) If the electrode (X) is replaced by copper electrode. Which of the following changes

will occur?

(O The value of E° cell will decrease.

(O The mass of the copper electrode will increase.

(O The Na® ions will migrate to the aluminum half-cell.

(O The flow of electrons will reverse to the aluminum electrode.

Do not write in this space
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Question 2: Extended Questions (56 marks)

Write your answer for each of the following questions in the space provided.
Be sure to show all your work, including the correct units where applicable.

15) a. Draw a labeled energy level diagram for the reaction below

S+ Op ———> SO, AH® =297 kJ mol

9) g)

A

energy

b. Ethanol, C,H,OH, is used for example as a solvent and as a fuel by combustion.
Study the standard energy cycle below then answer the following questions:

AH
302 + C2Hye) + H20q) >  C:Hs0H() + 302

AH 1 AHZ

2CO2g) + 3H20q)

(i) Define the term standard enthalpy change of combustion.

Do not write in this space
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Question 2 continued

(i) Calculate the standard enthalpy change (AH) in the energy cycle above.
[Given: AHY (CH, ) = -1411 kI mol™", AHT (C,HOH) = ~1367 kJ mol™']

16) a. Explain what is meant by the average O-H bond enthalpy?

b. Write a balanced equation to show the breakdown of water vapour (HZO(g)) into
atoms (show the states and AH in the equation).

Do not write in this space
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Question 2 continued

c. A student carried out an experiment to determine AH?for methanol, CH3OH,
using the apparatus below and obtained the following results.

Mass of water in calorimeter 150 g
M f methanol and b
ass of methanol and burner | . o g
at start
M f methanol and b
ass of methanol and burner | . . g
at end
Temperature of water at start 22°C
Temperature of water at end 37°C

—t

thermometer——

copper calorimeter ——»|
|
water —»

methanol

(i) Is the combustion of methanol an endothermic or exothermic process?

Explain your answer.

(i) Calculate the standard enthalpy change of combustion of methanol, AH?, in

kJ mol™".

M_(CH,OH) = 32 g mol'™.

Do not write in this space
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Question 2 continued

(iii) What will happen to the value of enthalpy change of combustion if the
student burns two moles of methanol?

(O Increases (O Decreases (choose the correct answer)

17) a. What it meant by half-life?

b. Explain why the half- life of first order reaction is independent of the initial
concentration of reactant?

18) An investigation of decomposition of compound C at a fixed temperature was carried
out. The following results were obtained.

Experiment Initial concentration of C Initial rate (mol.dm™3s™")
number (mol.dm™)
1 0.0194 1.01 x 1073
2 0.0404 1.99 x 1073
3 0.0590 3.04x 1073
4 0.0806 3.95x 1073
5 0.1178 6.04 x 1073

Do not write in this space
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Question 2 continued

The graph of initial rate against concentration is plotted as shown below.

Initial rate x 10°

mol dm™ s!

0.02 0.04 0.06 0.08 0.10 0.12 0.14

Initial concentration / mol dm™

a. Use the graph to find the order of reaction with respect to C.

b. Write the equation of the rate constant.

c. Calculate the rate constant, giving its unit.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Second Session — Second Semester Academic Year: 2018/2019

Question 2 continued

19) a. A sample of tomatoes has a pH of 4.35 at 25 °C. Calculate the concentration of

—+
H,O (aq)

b. One buffer in the blood is the hydrogen carbonate/carbonic acid system.

H2CO3(aq s HCOj

)

Explain how the pH of the blood is maintained at pH 7.4 when H" ion is added or
removed and how this system work as buffer solution in your body.

Write equations to explain your answer.

Do not write in this space
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Question 2 continued

c. (i) The solubility product of zinc sulphide (ZnS) is 1.0 x 10%* mol® dm™ at 25 °C.
Calculate the solubility of ZnS in mol dm™ at 25 °C.

aoeds siy3 ul 931um J0u oq

(i) Explain why the units quoted for Ksp are mol®>dm™,

Do not write in this space
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Question 2 continued

20) The following graph shows the pH curve for the titration of hydrochloric acid (HCI)
solution with 25 cm?® of potassium hydroxide (KOH) solution. Study the graph to
answer the questions below.

c——

= b b LA ] 0D D b
1 il al- il h

B

-
L

0 5 10 15 20 25 30 35 40 45 S0
Volume of KOH added / em *

a. What is the value of pH at equivalence point for this titration?

b. What is the volume of potassium hydroxide, KOH, required to neutralise the acid?

c. Calculate [OH] at pH = 12.

Do not write in this space
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Question 2 continued

d. Explain why the phenolphthalein is a suitable indicator for this titration.

aoeds siy3 ul 931um J0u oq

21) The electrochemical cell below consists of a hydrogen half-cell and a magnesium half-
cell at standard conditions. The reading on the voltmeter is +2.37 V.

— {237V
Hyg — | | ‘(NO-*_ Na*\v'
||| > I d |
1.1 X K3
|
Pt_l_‘“!‘g - l.{'
H+(aq)

a. What are the three conditions needed for the hydrogen half-cell to function at
standard conditions?

b. What is the name of the apparatus labelled (X).

Do not write in this space
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Question 2 continued

c. Is magnesium the anode or cathode in the cell above? Explain your answer.

d. Write the balanced net overall cell reaction that takes place in this cell.

e. Calculate the standard reduction potential of the magnesium half-cell. Show all
your calculations.

Do not write in this space
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Question 2 continued

22) The table below shows six half cells, study it then answer the following questions.

Half cell

Fe! +2e” — Fe,

(aq) )

Hi, +e =1H

N2

* +2e” = Ni
(aq) (s)

Cu?t +2e- = Cu
(aq) (s)

2+ RN
Mg (@) + 27 =—— Mg(s)

Ag’

.
@ te T Ady

a. Write the balanced overall equation when (AgJ(raq) | Agy) half-cell is connected
with (Ni{7 | Nig ) half-cell?

b. What will happen to the mass of (Cu) electrode when ( Cu 2(:q) | Cu(s) ) half-cell is
connected with ( Mgz(:q) | Mg, ) half-cell?

c. Calculate ( Ege” ) for the following reaction:

2+ : <2+
Mg * Nig > Mg, + Nitg,

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry

Second Session — Second Semester

Question 2 continued

23) a. Write the half equation for the reaction occurring at each electrode during
electrolysis of molten sodium iodide.

Anode half equation

Cathode half equation

b. An electric current of 0.50A was passed through concentrated aqueous solution

of sulphuric acid H2$O4(aq)

and electrolysed for 30.0min.

How many coulombs of charge were passed during the experiment?

[ End of the Examination ]

Do not write in this space
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Standard electrode potentials in aqueous solutions at 25 °C

Half cell E° /V

Bt Al 303

K* o) / Kes 292

Na+(aq) / Na(s) -2.71
Mg**ag) / Mggs) -2.37

AlP Taq) | Algs) -1.66
Zn2+(aq) / Zn(s) -0.76
FeZJ’(aq) / Fe(s) -0.44
NiZ* () / Nigs 2026

H*aq) / % Ho(), Pt 0.00
Cu2+(aq) / CU(S) +0.34
% I>(aq) / Taq) > Pt +0.54
Fe3+(aq) / F62+(aq) , Pt +0.77
Ag+(aq) / Ag(s) +0.80

% Broag) / Briag) , Pt +1.09

yz Oz(g) , Pt + 2H+(aq) / HQO(]) +1.23
2 Claag) / Clag) , Pt +1.36
AU g / Al 11.50
MIlO4'(aq) + 8H+(aq) / Mn2+(aq) , Pt +1.51
% Foaq / Fag , Pt +2.87

Do not write in this space
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Distribution of cognitive domains and marks.

Serial. No %uestion Item | Mark Unit Page Cb‘gn‘iﬁ:v‘e o
umber domain comes
1 1 1 1 Chemical Energetic 98 Knowing £.1a
2 1 9 1 Chemical Energetic 104 Applying 6.1c
3 1 3 | | Chemical Energetic | 104 | Reasoning | 6.1c
4 1 4 1 Quantitative Kinetics 33 534‘ Knowing 71b
5 :
5 1 5 1 Quantitative Kinetics 356 Applying 7.1b
6 1 6 1 Quantitative Kinetics | 357 Applying T 16#
Quantitative
7 1 7 1 Equilibrium 373 Knowing 8.1d
1 8 1 Quantitative 371 Applying 8.1leii
8 Equilibrium
1 9 1 Quantitative 367 Reasoning 8.la
9 Equilibrium
10 1 10 1 Electrochemistry 394 Knowing 9.3a
11 1 11 1 Electrochemistry 386 Applying 9.2¢
1 1 . 391- :
12 12 Electrochemistry 392 Applying 9.1b
1 1 . 381- :
13 13 Electrochemistry 385 Applying 9.2d
14 ! 14 1 Electrochemistry 33%15_ LEaSEng | 5o,
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Serial | Question item mark Unit DA i_{L’ (« Outcome
no. no. S
2 2 Chemical 98 6.1a
15.a )
Energetic
2 15.b(i) 2 Chemical 104 6.1bi
Energetic
2 15.b(ii) 2 Chemical 102- 6.2a
Energetic 113
2 16.a 1 Chemical 111 6.2aii
Energetic
2 16.b 1 Chemical 111- 6.1bii,
Energetic 113 6.2aii
2 16.c(0) 2 Chemical 99 6.1a
) Energetic
2 .. 2 Chemical 106 6.1c
l6.a0n) Energetic
2 . 1 Chemical 104 R 6.1c,b
16.c(ii1) ,
Energetic
2 17.a 2 Quantitative 353 K 7.1ci
Kinetics
2 17.b 2 Quantitative 333 R 7.1ei
Kinetics
2 2 Quantitative 357 A 7.1bii
18.a .
Kinetics
2 18.b 3 Quantitative 357 A 7.1bii
Kinetics
2 2 Quantitative 376 A 8.1b
19.a it
Equilibrium
2 2 Quantitative 372 K 8.leii
19.b ey
Equilibrium
2 . 2 Quantitative 375 A 8.1
193} Equilibrium
2 19.c(ii) 2 Quantitative 375 R 8.11
Equilibrium
2 20.a 1 Quantitative 374 K 8.1d
Equilibrium
2 20.b 1 Quantitative 369- A 8.1d
Equilibrium 370
2 20.¢c 2 Quantitative 374 A 8.1b
Equilibrium
2 20.d 1 Quantitative 374 R 8.1c
Equilibrium
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Question ONE TOTAL MARKS: 14 ‘
There are 14 multiple-choice items. Each correct answer is wb@lc L\?’ Qfgn)ﬁ

e&ohd/Sﬂs ton, Chemistry,
--\,)" r 2
9 ». LS G
Zol38b3 5»))5)/)/,7
obbab)w); AT 35

[tem .
No. Correct option
Products
1 Enthalpy AH® +ve
Reactants
5 | 216.8 kI released per mol
3 1246
4 g
[R]

5 | Rate = k[NOJ?[02]
6 |2.5x108
7 | Weak acid added to strong alkali
g HF(aq) + KF(aq)
9 | HCN < C4H5COOH < HCOOH < HF
10 Lithium cell

Na'(a
1 (aq)
12 Cu (s)
13 Fe(s)
14 The mass of the copper electrode will increase.




Question TWO: TOTAL MARKS: 56
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Za\22b5r L ebssb 5,
U S5 cnBe B9

S Jh

Chemistry,

item

Item 15 Total marks 6\ #)
answer Dl

marks

15

S + Oz
A (s} 2z
S + Oum

AH AH

energy

Energy (kJ)

SOy

SOxg

or Reection Pathway

or >

72 mark for writing the enthalpy of the reactants.

- Y2 mark for writing the enthalpy of the products.

- Y2 mark for writing the enthalpy change(AH) of the reaction.
- 2 mark for writing the arrow.

Physical states are not necessary

b(i)

The standard enthalpy change of combustion, AHGC) , 1s the enthalpy

change when one mole of the substance is completely burnt in
excess oxygen (1 mark), at 1 bar or 1 atm or 10° Pa pressure and at
a specified temperature (usually 25 °C) (1 mark).

b(ii)

AH\ = AH (CoHa(g)) = —1411kImol™ , AH, =AH(C,HsOH(1)) =
~1367kJmol™!
AH) = AH+ AH, (145 mark)

—-1411 = AH + (-1367) (% mark)
AH = -44 kJ mol™ (1 mark)
OR:
AH = AH1 + (-AH>) (14 mark)
=-1411+(1367) (14 mark)
= -44 kJ mol™! (1 mark)




hemistry,

Item 16 Total marks 7

item

answer

16

It is the enthalpy change when one mole of bonds between oxygen

atoms and hydrogen atoms are broken in the gas phase.

H:0p ——> 2H@t+ O AH = E(O-H).
(% mark) (% mark)

c(i)

The process is exothermic. (1 mark)

Because of the increase in temperature of water.

Or

Because the temperature of the surroundings increased.
(1 mark)

c(ii)

q =mcAT
L2 mark
q =150 x 4.18 x (37 -22) ] (A )

q = 9405J (14 mark)

Mass of methanol burnt = 520.48 -519.53 =0.95 ¢
moles of methanol burnt = %23 = 0,03 mol ( y mark)
32 2

Because heat is evolved, we know that the reaction is exothermic
and AH? is negative.

AH? = = 2405 313.5x103 3 mol *!
0.03

=-313.5 kJ mol !
(% mark)

(i)

Increases

10
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Item 17 Total marks 4
item answer marks
a Half- life ¢, is the time taken for the concentration of a reactant to 2

fall to half of its original value.
Each underline worth 1 mark

b -Whatever the starting concentration of the reactant the half- life 2
will always be constant

Each underline worth 1 mark

Ll
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Item 18 Total marks 6
item answer marks
18 | a 2
The reaction is first order with respect to C.
b Rate = k[C] 1
c Rate constant: Take one set of data from the experiment. 3

(from experiment 3)

Rate = £[C]
3.04 x 10 = kx(0.590) (1+1 mark)
k = 5.1x103s! (1 mark)

from experiment 1: £ = 5.2x103s"!
from experiment 2 & 4: k = 4.9x107s’!
from experiment 5: k£ = 5.1x107s!

If the final answer is given without calculations full mark is given

12
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Item 19 Total marks 837527 ’\\‘}(J’Z?’/
item answer S *»—f/ marks
19 | a H;0™": 2
pH - -lOg [H+(aq)] (/ mark) ( 1/ mark)
4.35= -log[H"(ag)] <
[H aq)] = 4.47 x 105 mol dm™ (1 mark)
If the final answer is given without calculations full mark is given
b The acid H,COj(q is derived from dissolved carbon dioxide is 2
buffered by hydrogen carbonate ions and the pH will alter only
slightly. (% marKk):
H'agt HCOswy —>  HOp + COuag (14 mark):
If H*.q ions are removed they are replaced by the reaction of carbon
dioxide with water. the pH will alter only slightly. (% mark)
COzaq + HaOpy —» Hagt HCOs7ag (14 mark)
) |ZnSy T Zn*ag * ¥ B
Ko, = [Zn*][S*] = 1.0 x10? mol* dm™
In a saturated solution Zn?** = S* =1.0x10% :|
= 1.0 x102* mol? dm™® _I (1 mark)
= 1.0 x10"> mol dm? (1 mark)
Therefore the solubility of ZnS in water is 1.0 x1012 mol dm".
c(ii) | The unit of Ky, always relate to the total number of moles of ions in 2
the compound.
In ZnS there are 2 moles of ions. (1 mark)
Units = 2 x ( mol dm™) = mol? dm™ (1 mark)

13
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Item 20 Total marks 5 \ C,,.LL“\) o
item answer S~ marks
20 | a 7 1
b 25ecm® or 25 mLor 0.025L 1
¢ pH =~logy| H" 2
[ ] (% mark )
12 = —logm[H "]
=13 =3
So[H'|=1.0x10"" mol dm™ (14 mark)
K, =|H"||OH"
] fon] o
15107 =1x107"2 x [OH |
= =3 -3
[OH™ | =1x10"2 mol dm (14 mark)
d Because the pH range of this indicator lies on the vertical section of 1
pH curve (or within the sudden change in pH) of this titration.
Or:
Because it changes its colour near the end point of this titration or near
equivalence point.
(Any answer from above mark is given.)

14
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Item 21 Total marks 11
item answer marks
21 |a Standard conditions are: 3
Pressure: 1.00atm, Temperature: 298 K (25 °C) and [H'] = 1.00
mol dm?.
Each answer 1 mark
b Salt bridge. 2
c Anode, (1 mark) 2
Mg is a stronger reducing agent than H; and therefore (Mg) will be '
oxidised.
or Mg is more reactive than H, , E® (Mg?* / Mg) is negative, that
(Mg) is oxidised. (1 mark)
d Mg(s) + 2H"(aq) — Mg**(aq) + Ha(g) 2
1 mark 1 mark
e E ), =E° (2H'/H,, PY) - E° (Mg*" / Mg) ] 2
+2.37 =0.00 - E° (Mg*" / Mg) (1 mark)
E° (Mg* /Mg)=-237V (1 mark)

15
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Item 22 Total marks 5
item answer marks
22 [ a ¥ . . 2 )
2Ag(aq) + Nl(s) —_— 2Ag(s) + Nl(aq)
1 mark 1 mark

b | It will increase Or it will be more. (1 mark) 1
0 _0 2+ 0 . L2+ 2

¢ | Ecu=E (Mg(aq) Mg(s))— E (Nl(s) Nig) ) (% mark)

Egy =(-237) - (-026) (14 mark)

=-211V (1 mark)

16
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Item 23 Total marks 4
item answer marks
23 a 2
anode cathode
22— Iy +2¢ Na"+e — Nag
1 mark 1 mark
b 2

Charge transferred during the electrolysis.

% mark

Q=1Ixt
=0.50 x 30 x 60
= 900C

% mark

1 mark

This is the end of the Marking Guide

17




