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INSTRUCTIONS AND INFORMATION

1. This question paper consists of 28 pages with 8 questions.
2. Adata sheet is provided. i

3. Answer all questions on this paper and show all working out.

4. Extra space is provided at the end of the paper should you require it.

5. Use the mark allocation as guide to the maximum time you should spend on a question.
6. Use bullet points for all explanations.

7. Round all answers to 2 decimal places and include

the correct Sl unit.

8. Answers should be expressed in decimal format and

not left as fractions.

Pusheen the cat making some
9. Don’t be diene during this paper.. that's asking for chemistry.

alkynes of trouble. That cat is not wearing safety
goggles, he hasn’t even bothered to
clean up that spilled solvent, and he
is holding that Erlenmeyer flask way
too close to his face.

Pusheen the Cat, more like Pusheen
the limits of lab safety
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QUESTION 1

Answer these questions on the multiplechoice answer sheet below. Make a cross
(X} in the box corresponding to the letter that you consider to be correct.

1.1

12 No one:

1.3

1.4 Michael Jackson:

1.5

1.6

1.7

1.8

1.9

I T T T .

_m’cocuuaoo'q

o|lolo|o|e|lo|lo|eo|lo]o

1.10

1.1 Which of the following does not have London forces as the dominant intermolecular force?

A CHs B Br C CO2 @PHa

1.2 Which of the following correctly describes the changes in concentrations of the ions
present in solution after 100 cm® of a 1 mol.dm- Balz solution is mixed with 100 cm3

of a 2 mol.dm- KI solution? hefore:
AN
KT Ny
[K*] [Ba?*] [ = (2o
A |Staysthe same | Stays the same Decreases ' = Ol
B | Decreases Decreases Stays the same o Ly ons Qe
D | Decreases Increases Decreases = O
C | Increases Stays the same Increases- - C 11=06 2
/Qétﬂ eV
- (SPRISTR
CRO211-OVyy = 05 - ¥ T170: 20T,
<A = Ol = J =07 D ganme
L & /Cl O, Page 2 of 28
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1.4
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Consider the following Maxwell-Boltzmann distribution curve and the statements which

follow:

Ia
o T
| ’\\/ i
]/ _m.\\<'|'3
1/ \ ™~

EZ'-"'JL L \-r"\s ! 1\1""|; | T\"'I' 't—i-]

25 50

| - Ts corresponds to the reaction taking place at the highest temperature

Il — if the activation energy for the reaction is 25 J, only the reaction taking place
at T3 will take place X

Ill - the reaction at temperature T+ contains the greatest number of molecules v

Which of the statements are incorrect?
A land Il Il and Il C I only D Il only

The graph below depicts the change in concentrations of four substances as a reaction
proceeds. At the start, an equal number of moles of the reactants, NHs and NO, were mixed

together.
g £ 17,0
s 3
w O ZNZ
go.
= T
© C
.."_-:-m
g 2
8 3 NHz
0
o 4 NO

ANKH: + GNQ 2 BNy + 60
Choose the option which correctly identifies the substances based on the relative ratios
shown in the graph :

1 2 3 4
A NHs NO N2 H20
B H20 NO N2 NH3
C NHs N2 NO H20
\\D_ H20 N2 NHs NO

Page 3 of 28 PLEASE TURN OVER
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1.5 Consider the equilibriumzreaction given below and the statements that follow:

2 +neay
2COzq 5 2COy + O2(g)  AH<O

| — a decrease in pressure results in a decrease in the concentration of CO2
Il - an increase in temperature results in a decrease in the concentration of O2 -

Ill = an increase in the concentration of carbon dioxide results in an increase Kc X
Which of the statements are correct?

@ land Il B land Ill C Illand Il D I liand Il

1.6 Which of the following acid reactions will not produce a gas as one of the products?

A HCl+Mg Y2 B H:S0s+CaC0Os (O,
[C) HNOs + AI(OH)s D HsPOs +NaHCOs (O,
1.7  Consider the following redox reaction: Leo

0
MnOs + H:O* + Zn — Mn?* + H20 + Zn?*

R € '
In which of the following are the oxidizing and reducing agents correctly identified?

Oxidizing agent Reducing agent
A Zn MnQ4-
B H3O* Zn
‘C MnO4 Zn
D HsO* MnO4 |

1.8 Which of the following reactions could occur in an electrolytic cell? NO~ <OONLONFAOV L
A Zn +Fe? B cuz + Ag C Cr+Au® D Cl + Ni

1.9  What is the sum of the coefficients for the balanced equation for the reaction of

ethanol in excess oxygen? CoHeO + 3230, » 20t 30
(A) 9 B 6 C 5 D 8

1.10 A compound has the formula CsH1202. Which of the following could not be the IUPAC
name of the compound?

A butyl ethanoate C hexanoic acid
B hexane-2,4-diol @ methyl hexanoate
N
Page 4 of 28 20 MARKS
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QUESTION 2

Inspired by the Zondo commission’s quest to bring corruption
and fraud to light, the creators of Among Us devise a new task
which involves rooting out ‘sussy’ imposters aboard the ship

using stoichiometry.

300 g of a ruby red powder are found on the floor near a vent. Tests confirm that it is

silver (1) dichromate. Each of the crewmates (and the sneaky imposter) are required to carry a vial
containing 200 g of sodium dichromate as it is a useful corrosion inhibiter. In order to confirm who
was at the vent, each sample of sodium dichromate is reacted with a solution of silver () nitrate as

shown below:
AgNOs3 + Na:Cr207 — silver (I) dichromate + sodium nitrate
. . . _ bal VvV
21 Rewrite the rection as a balanced chemical equation. 9) > (3)

22  Calculate the number of moles of silver (1) dichromate found at the scene. (3)

2.3 60 g of dichromate found in the vial belonging the red suspect.
Based on the amount of sodium dichromate that has been used from her vial, and the
fact that the reaction is only able to achieve an 80% vyield, prove by calculation that

the red suspect could not have been at the vent. (5)
Yot (|
L=
5068 Mo oo ROL = O,55 Mol
N - D Ny .Z v
j ] (U
(0,58 267) TUT 200 O = \40(Q
—

= |44 \Or neeged hov erough ™

Page 5 of 28 PLEASE TURN OVER
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2.4  Define molar volume of a gas. (1)
VOl e ~ Ao v one ol f A
= ;

QCCUpIes o TF

2.5  While in the vent, the imposter mixed 200 cm? of a 2 mol.dm2 hydrochloric acid solution
with 110 g of sodium sulphite, because they knew that this reaction produces poisonous

sulphur dioxide gas according to the equation given below:

NazS03 + 2HCI — SO: + 2NaCl + H20

Calculate the volume of gas that this reaction produces at STP. (6)
H LR - NO-<D-
v | v n- "/
{3 T j \\‘ﬂ)/! 1 6
0,4 nrol (o) V™ 0BT S ()
\ 2 \ 2
Ve n ( A ay /)/ O )‘.J -
O . W4 S OBT 74 (87

V=Y Vi 1 e
(O N2 M hj

- AAD DM -

Types of Headaches

Migraine Hypeartension

. ‘ 18 MARKS

when red is
Stress not the imposter
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QUESTION 3

The day of the final call-backs is here and
Gabriella and Taylor are trying to come up

with the perfect chemical reaction to carry out
during their academic decathlon. They

need to cause an evacuation of the school in
order to foil Sharpay’s plan and let Troy audition !

They start by investigating the reaction between

barium hydroxide and ammonium thiocyanate because they know that one of the products formed

is ammonia gas. They think that if they seal the reaction container, the pressure of the gas will
build-up and cause an explosion releasing the toxic gas.
3.1 Rewrite and balance the equation below: (extra lines in case you need them)

Barium hydroxide + NH4SCN() — barium thiocyanate + ammonia + water\_/

\ D e S
=5 'ZNH+SCN — B (SN —*2\\\,\‘«-\; 14,0

-\ per MSTOXE

| g
BHNCoY ).

3.2 The reaction vessel they are using becomes noticeably cooler as the reaction proceeds.

Sketch and fully label the energy profile graph that corresponds to this reaction.

oLt ed Pl | pep yistoke

gcneyotd [
v z
&)

———

Voo ke

N coovd 1..“.“& e

No Gabriella

Page 7 of 28 PLEASE TURN OVER
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They measure the change in the concentration of the barium hydroxide solution as the reaction
proceeds and tabulate their results as shown :

when the whole class fails a test

Concentration (mol.dm3) Time (s)
1 0
0,5 5
0,25 10
0,06 20
0,03 25

3.3  Plot their results on the graph paper provided below (6)

Choroe ¢ concerntronion of

BalOH: vo tinne
F( \JO T b \
7 | LOBF v
% | ploceing vV
¢ ONSHTT AT scale V7
L_/\/
<
0
Y oY 1| T 10 A A (1 L
(@]
a
Y 0,25
< N
C o sl = AL

0 s 10 i 20 25
bine (2) Y
34

Use your graph to determine the concentration of the barium hydroxide at 20 seconds.
T 012 rrolgne b - (B YT

~J

(1)

. , ., . Page8of28
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Gabriella says that the rate of the reaction is decreasing as the reaction proceeds because
reactant particles are being used up. Taylor thinks the reason the reaction is slowing down is
because of the fact that the reaction is cooling itself as it goes to completion.

3.5  Explain whether Gabriella is correct or not by making reference to and stating what is
meant by collision theory. (4)

OPEZV‘KOY\C‘)V‘ O s i\cp( eneyr oy W ordey oy
(O

ouleest Ay ollisionrs o OCCcur

. v . 4
- fewey porvlex gvonoble for collition meors

\ecs Bru il colmorS Bee e Diee

- gre e oowyerr

3.6 Is there any merit to what Taylor is saying? Explain your answer. (2)
— O Lewp delreoles Ol XS Le D \~ove lels
Ex 5 lest frum il colliniohs OF trey Ove
oy \‘r‘r\ ANV EY -
3.7 Define rate of reaction.\ (1)
tne Chalha€ Ir COWCC rYrnc Loy ror e O

v
e\l ey o veptkOnt o o etk

3.8 In order to increase the initial rate of the reaction and head towards their glorious
explosion quicker, they could repeat the experiment but make two changes to their

original conditions. State ONE of these two changes. (1
—nCrence CREolOWn]
-
- nexeo0ce swfoCe ave ©OF NHaZON
Page 9 of 28 PLEASE TURN OVER
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3.9 As the reaction proceeds, they notice that there is no pressure being built up.
By identifying and making reference to the intermolecular forces between water and

ammonia respectively, explain fully why this is the case. (4)
\ A~
— \Wokey rnovs Noyayryonen Yoo (“?v‘(_) \MT
S e eV aaNaY alla W ol o RN aTS Ve R Yot WS Aale ISR Pak
L omvonid e sOolves N waotcr
———

e TO cove Coyertori © vl

26 MARKS

QUESTION 4

The scheming Jafar is frustrated at not being able to get his hands on the magic lamp and so he
decides to pollute the city’s air in retaliation. He initially adds NOCI(g) to a sealed container and
allows the reaction to reach equilibrium. He then responsibly graphs his findings, as nefarious
villains are known to do.

v 4.2
_ N 7
= M
£ N
 —%— L
.%
§ NoCH
(&)
g
t1 t2 t3 time (min)
Jaclose

41  Write a balanced chemical equation for the homogenous equilibrium if the forward
reaction produces chlorine gas. €q w (2)

2NOCL (j) = 2NO(y) ~ (0, () loa\ v

42  On the graph , correct the mistake Jafar has made between time ts and when
equilibrium is re-established. (1)

—~ \ s Paﬁe 10¥f28
pownroadea 1o .




4.3

4.4

4.5

DovlQ et | QMR I ERRIME SEASRIM

State Le Chatelier’s Principle. (1)
When ar exierrl oyece (CROROE I RYEST e

terPey U T OF (oreenevatior ) s opeh fd o g

C:.\Ed\fr’ﬁ Y j\\r\(‘h/\"( (“f‘-f"rv\((")\ \ [N _y | } "\(‘T
- ~

f‘qu\\\'bhr,un OOrT Wl (hor o In SUTh o0y a0
! -

TO OWUNELEeYy Ot X\pe TXvos

Jafar knows that the enthalpy for this reaction is +77,16 kJ mol'. At time t1 he changes
the temperature of the reaction vessel. Explain fully whether he increased or decreased

the temperature. (3)

Y i - 3 \ - L"-
- aroph chow £ Torw ao'd veaution Covourrad

- tenvpe INCrtlese favOowg Onc, e~dooneric

) —~
) 8 ~r

k ew e it Ly e

Jafar then decreases the volume of the reaction vessel in order to change the
concentration of NO(g) in the vessel, and says this corresponds to time ta.
Explain fully by referring to the graph and Le Chatelier’s principle whether the

decrease of volume does in fact correspond to time tz. (5)
O gecvense in vohne (NCYeOl € ' Ryesturie b
CrOt WOoU'ld Taiour vre yeveyse Ve DN T

—Qvopn S EhowW TG YV kEVEY e Yotk Uy
« N \/n
\S beltrhg Tovoiw o

~—’ i \/
~ OV (Owns NE L NOacel InCrroted)d o !
b doet cowespnnd YT
Page 11 of 28 PLEASE TURN OVER
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4.6  In the space below, sketch a rate-time graph which corresponds to the interval from
the start of the reaction to when equilibrium is re-established after the stress at t1.

Clearly indicate what each of the lines on your graph represents. (3)
\ —
T £ o
v Vev
v 7 looen Inaredsc -
foue ==
Yy Qpn-e

Elsewhere in Agrabah, Genie wants to be known for more than his witty sense of humour, and so
he tries to impress Aladdin and princess Jasmine with his chemistry skills. In the true spirit of his
blueness, he presents the following equilibrium reaction for them to study:

CU™ oy + 4NH3 gy =2 [CU(NH,) %"
light blue dark blue

{ag)

4.7 Genie adds a few drops of dilute hydrochloric acid to the solution and notices that the
solution changes to a light blue colour. Help him sound smart and fully explain why this

colour change takes place. (3)
- RQR ruh e NYL Y Forna NYaOR o g M0
VAR
- rfverLe Yeahvon - SOV rgd YD oy Fose Y
WO deci 7ot ore Ok ety o e O g
Yevcrse ~Tor>yicd 1o ncred i cowneg

4.8  Which colour would the final solution be if a few drops of aqueous CuSO4 are added? (1)
daryx vlue Y

Page 12 of 28

Downloaded from eduresourceza.com




PHYSICAL SCIENCE » PAPER 2 : CHEMISTRY » GRADE 12
4.9 What is the name given to the phenomenon which causes this shift? (1)
COWNOr-1on e v
410 Explain how the solid copper(ll)sulphate crystals are able to dissolve in water. (3)
- QUS04 \s \OnC Onet wOter Vg P\

S POV DORRE 0F WOREY C w e SOul T ons v

Ord &7 Oy \OT~s ~F WwOoTr Moleurtc  guwvsts ¢ (,,UP

- CUWUIpT I T Bl SepOv OReD Xhe \Ohs -

411 Write the expression for the equilibrium constant for the original equilibrium reaction.  (2)

ke - U Culnry 221 v
T Ut =

4.12 Genie adds 500 cm? solution containing 0,01 mol of Cu?* ions to 500 cm? of a
2 mol.dm?3 solution of ammonia. If the equilibrium constant for this reaction at 25°C

is 5 x 103, write the expression to show how you would calculate the concentration of

the [Cu(NHa3)4]%* ions at equilibrium. Do not solve the equation. (5)
C7* 4+ 4NHs = TCUNM3) Y
Siote} 0.0 \ o v
4 x 4x ax
end O,0\~ X | =40 ~x
corC (v=1)
Nt w v» =y
ox 10 '? = € C2 koo
(0,01 xm)("\”jéu )4 =lpwol
30 MARKS
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QUESTION 5

In one of the episodes of “We bare bears”, Chloe is
required to redo a chemistry test that involves acids and
bases under the watchful eye of her professor and
supported, of course, by Grizzly, Panda, and Ice Bear.

She is given the following two equations, and her

professor says that both of these equations represent
the ionization of acids

CsHsN(aq) + HoO()) 2 CsHsNH™(aqg) + OH™(aq)

CsHsNH;'(aq) &= H'(aq) + C4H:NH,(aq)

5.1 Define a Bronsted-Lowry acid. (1)

Q pYOLor doror Y

5.2  Why do acids undergo ionization rather than dissociation ? (2)

- ﬁ(‘"f‘\': S AGSA Y Ze e e

— Oty wacd D vealk wiich waeer o

OV~ \Ohs

5.3  Show the conjugate acid-base pairs for the first reaction which has been repoduced

: Lovvect pars Vo
below: 4 Qad/\oc;)sc ld encificatony’ (2)
alfla loa: -
CsHsN(aq) + HoO(/) @ CsHsNH*(aq) + OH (aq)
B S S
\hase ccd
5.4 s her professor correct that both equations show ionization? YES/NO (1)
no “
5.5  Define a strong acid. (1)
O o0t TR0t ini2fT eanaplel fly I pauesy

SO\ O N

Page 14 of 28
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5.6  Sulphuric acid is an oily liquid and the Lewis structure of the molecule
is shown alongside. Chloe is asked to explain why this substance has H—6—8=O','
a higher viscosity (resistance to flow) than water by making reference :(#): .
to the intermolecular forces present within the two substances H
respectively. How should she answer this? (4)

—~ti Y0 e YT DN Rove nydiroes bondirg

WMF

e

2894 alie hor dipoie-dipdle 'Mf \
U,

Wi o ey aer AT

Chloe is required to perform a titration using sulphuric acid and an impure sample of lithium
hydroxide. She mixes up a standard solution by adding 90 g of sulphuric acid to 500 cm? of
water. The mass of the impure lithium hydroxide she uses is 5 g. The uribalanced equation is

given below:
H:SO4 + 2LIOH — Li2SO4 + 2H:20
5.7 Calculate the concentration of the standard solution. (5)
n="" €q v c- Ny
e v SO
= 0542 ol = |,34 v\ dpne T Y
5.8 Calculate the hydroxide concetration in the standard solution at 25°C. 3)

- e s -
K= THLSHITON

WO~ = (h,2dx 2 ) (OM ]
(OH-TY = 2,719 x 07" ol on

W

Page 15 of 28 PLEASE TURN OVER
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The titration reaches the equjvalgnceﬂpoint after 45 cm? of
\s Qe

the standard solution of acid /to a 100 cm? solution

-
Y

containing all 5 g of lithium hydroxide which Chloe has
mixed in the conical flask used for the titration.

5.9 Define equivalence point. (1

1\.%( , \r\\‘:\k \\f\.—\r”:$lrfr CV\ OC-lO Oﬁ d \OO&C V\f‘\ v (ﬁm( ‘\ TC

SD Y\\P.\\‘Y‘ 6\{ ‘\" }m p—y(*(-.: -

5.10 Why would it make no difference to the equivalence point of the titration whether
Chloe had dissolved the lithium hydroxide in 100 cm?® of water or 200 cm?® of water

in the conical flask? 1
W ANey rot OFftck vne ronmber ©ofF v syee

. v
0t WO

5.11 Determine the percentage purity of the lithium hydroxide sample that Chloe used.  (8)

M2 SQs 221 OH =

LS4 WO O VOO o
A{')‘fn‘“:' ( . ;
r=Cv
= (L8 45x\073) T eq v

- 28 XN e VT

L. b=~ M = (ON24)
((3}‘7(8\)(\\ Y OJ._ v :4,0%9 [
y Surity - gcove 7 pue X o0 L—
- (4’ O(‘}\/(’_’J) X \OO —
: P)\lb‘/- | G

Page 16 of 28
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The tables below shows the Ka values for several acids and the colours of select indicators:

Acid K Name of indicator Ig;zr::' pH range ;:;:'t h?;l:‘:: :tH
Hydroiodic acid (HI) 3.16x10° methyl violet yellow 0.0-16 0.8 blue
Hydrobromic acid (HBr) 1.0x10° thymol blue red 12-2.8 2.8 yellow
Hydrochloric acid (HCI) 1.0x10¢ methyl orange red 3.2-44 3.7 yellow
Sulfuric acid (H2SO-1) 1.0x10 bromophenol blue yellow 28-4.6 4.0 blue
Hydrom'um ion (H30+) 55 bromocresol green yellow 38-54 4.7 blue
Nitric acid (HNO;) 282 methyl red red 42-63 51 vellow
Trifluoroacetic acid {CF;CO0H) 5.62x10! bromothymol biue yellow 6.0-7.6 7.0 blue
Oxalic acid (HOOC-COOH) 5.37x102 thymol blue yellow 8.0-9.6 8.1 blue
Acetic acid (CH;COOH) 1.75x10°5 phenolphthalein colorless 8.2-10.0 9.3 pinkiviolet
5.13 Which indicator should Chloe have used for her titration? )]

CYoro'lrngpol Glue b

5.14 If Chloe had used acetic acid instead of sulphuric acid, use a hydrolysis equation to

justify why she would have had to use phenolpthalein as her indicator instead. (4)

acetlc ood 15 O wegk acn

CH2COO" + H;C = C\—@Z)C(ml—' + N\

hydratysis e duc el O s &

- osw

34 MARKS

QUESTION 6

Before the introduction of the child-friendly
laugh cannisters which were used as power
sources in the world of Monsters Inc, there
was a brief and undocumented period in
which Mike and Sully tried using galvanic

cells as an alternative source to scream-

energy.

Page 17 of 28 PLEASE TURN OVER
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They set up the following galvanic cell with the salt bridge containing a solution of sodium nitrate.

2+ 3+
Fe', Fe
6.1  What is the energy conversion that takes place in a galvanic cell? (1)
chermica! o elecuiico Y
6.2  Define cathode. (M

C\ne elcrty e WnEre yedulk10rn ot ol ploc e M

6.3  Write the relevant equation for the reaction taking place at the cathode. 3y
Fe2+ + e - fe?

6.4  Wirite the net ionic equation for this cell. C 4),(3’)
o P s PoZF + 20
ted s (et 4o TC 92—

net s Po+ 2Fe®*t = Pp?t + 2fe’ =

6.5 Wirite the symbolic cell notation for this cell under standard conditions. C 4),(3)
Poli/P?ae  weddan 17T oo \olan), Fe g \nvad ™) /P
(& 29°C

~\ per mistoxe

Page 18 of 28
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6.6  Calculate the emf Sully and Mike are able to produce using this cell under standard

conditions. (3)

ESQQ“ = Eﬁ(‘ ~ehAC s S P

T — Cond) —
= *O)C‘\/k’

Roz, who is watching as usual, notices that the cell was o IlM WA.T I}Hlﬂwﬁ“ﬂ A\]

allowed to run for 3 hours and produced a current of

200 mA.
The table below gives the colours of the ions present in

the cell:
Pb# Fe? Fe3*
Colourless Green Orange

6.7 State and explain the colour changes that Roz would observe as the cell runs. (2)

A e cartrode Krhe gl iy Ui e £ peeov ©

| g
Qycer

- fe2 ons v fediuced wo Felt YT

6.8  Fully explain the movement of the sodium ions during the operation of the cell. (2)

. -
- NO' Ohe nove SOWArcle Yre e o €

- tveve s o cdecvedl” In pogivve Uinewde Oy

Felt cuwe rrduced oo fFo

Page 19 of 28 PLEASE TURN OVER
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6.9 Calculate the decrease in the mass of the anode in this time.

(6)

Q‘:lh _g |
\
= QQOOX O3 2 X DX
=2160C Y
e Vg = 2100/ e 7
|25 x\O € k v
-
‘(\e' ““e‘/NA = \'?’BX'DZZ/f?(_\/')(l)}s

224107 o

e o Vi

C\,\2x 1021201

= 2,329

6.10 Give two changes that Mike and Sully could make to their cell in order to produce a
greater current.

()
- Oreoncr o owfdce gwo of erecovyndey Y

- SROVCEr /W T ot ondie Y

26 MARKS
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QUESTION 7 xS

The Monke Men have decided that instead of making videos

showing off their football skills, they should focus on '
educational videos teaching chemical industries instead. They 3’“‘"‘

start with the chlor-alkali industry and select one of the three
types of cells used in the manufacture of chlorine as shown below:
4
Il
= T
I
“ i
brine <« :
1
I
. i
brine — :
:
7.1 Whatis brine? (1)
[ O
SO av et calt oS TIoR
7.2  l|dentify the product shown as C. (1)
NC‘:\“ :;,,f"lt\i‘N“ ,N\."i'f i) e .
7.3  Explain to the Monke Men why sodium ions are not reduced in this cell. @)
NO Wt ol {2 LO0 vecUIhe s fove~ In
oquehUl golucidy
7.4  Give two reasons why this type of cell is preferable to the diaphragm cell. (2)
ro ToXlc N ened -
——

~ Dukcy DY DQLICK

They then turn to the recovery of aluminium from bauxite.

carbon anodes

cathode

alumina dissolved—
in cryolite

outlet for molten
aluminium
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7.5  Write the equation for the reaction taking place at the cathode. (1)
AD 2+ =+ 2™ — AD -

7.6 Explain to the Monke Men why the anodes are eroded as the cell operates. (2)

02 (g pPrsdul s o orodes Y7

~ C+ 02 » (02 Ot 6 ORI yemd >
LU

T =yoded

They are then given a diagram relating to the process by which a copper key is silver plated.

l——llllf

silver
metal -3 copper
(D key
==
| ] :
. J

7.7  They notice two mistakes that have been made in setting up this cell. Identify and explain
what these mistakes are. (4)

—~Xey needc Tobe Aty hed N pm reagqive
— -
caothrade s> Ag' oon oo peduced Ot QO

AQ Wcral orte Tee ey T

~ . e
— (2 Should v e T SlUCOR

Koy Shoutdy vor be ot d
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QUESTION 8

12 year old Miguel’s great-grandmother
Mama Coco suffers from dementia. While
Miguel is in the Land of the Dead, he asks
Héctor for help investigating medicines that
could help her.

NH,
Héctor tells him that doctors prescribe Memantine to slow the
progression of moderate-to-severe Alzheimer's disease. The

Hy o .
tee, structure of Memantine is shown alongside.

ll,],'l CH

CH,

Héctor goes though the basics of organic chemistry with Miguel so that he

has an understanding of the medicine. He presents Miguel with the following

molecules:
(i) CH;C(CH;)C(C,H5)CBr,CH,4
(i) C;HO
(i) CH,CH,COOH
8.1  Draw the full structural formula for compound (i). (3)
5 ;
Lo - Brow -\ per mrievOke
b b C\ p
H-C~C=C~§
I v By N
\“ 14— C T
|
V- C -
8.2 Could compound (i) be classified as a hydrocarbon? Explain your answer. (2)
- npo &
~ doesnl a'Q CONLON carbors O-d 1 AR =
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8.3

8.3

8.4

8.5

8.6

8.7

RANBAPAGREE M RIAVEGINIRS 460D

Give the IUP&C name for compound ()., _~ (3)

——
.

, Y N /’———M
A4 QI OMD- 2 Ryl - werhyl- penc - 2 - ere

Identify the homologous series to which compound (ii) belongs. (1)
¢ Cj\(‘ o\ < e
Define an isomer. (1)

SO OUR - ‘V\r\.j]pq cCiree wolecun'tr Ty yla

lout diffevert oru "

Draw and name two positional isomers of compound (ii). (3)
W-C-C-C g
L o
rames v~
pY Opoe- =D Qvopor- 1-00
Name the functional group present in compound (iii). (1)
(P
corieoxu

Both compound (ii) and compound (iii) contain 3 carbon atoms, yet Héctor says that they
have different boiling points. Help Miguel fully explain which would have the higher

boiling point and why. (4)
PYOpol L Poe Yo ae e Yook die g or Civ)
Oy o N Wor rudy e oo dira e (D

D~ O d\l‘@k}“\‘ i) CASA W1 e

(ropOroC (icid w0 Sevoraer MV

. ‘ = —
(L Y05 o Waker oocitie goirk
At :
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Héctor is able to produce methyl propanoate by using either molecules (ii) or (iii) and another

compound..

8.8  Identify which molecule this would be.

(o

8.9  What catalyst is required for this reaction to take place?

- ‘/.
corcepvoted sulgihune oad

8.10 Using structural formulae, show the formation of methyl propanoate.

(1)

“4)

- -
y | O e N n W H D OH W
\ . \! \ \ . one 1 4 \ \ ]
H ‘C O Ay R-0O- C C Q\ \'\—->1&*-§A H-C O‘C‘C\—V\"
1% T L
JJ H B
/
é (O
. . 4+ H-O
—~\ \¢ ro oo y

Miguel studies the flow chart below which shows compounds in the blocks and the arrows

representing chemical reactions, which have some of the specific conditions indicated.

compound A

reaction Il - add Cl,

compound B compound D

reaction | - add HCI reaction Il -

HHHH
i
He c::— él_ ¢— (l?_ H aqueous KOH reflux
H C H H
compound C
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8.11 Give the IUPAC name for compound B. (1)
LU .
Loc-2-ene
8.12 What is the specific name for reaction I. (1)

oAy Shaoaekct v~

8.13 What is the general name for reaction II? 1)

6"v’b < Y'\\\ VYT -

8.14 Reaction | and Il both produce the same compound C. Explain the difference in the
required reaction conditions and relative rates of the reactions. (3)

- :‘[ B Or\du ;L'\f\ YﬁC\C\—]\'\'\ ‘lr\ ’\/\f‘(}’\ d(\ \t; & b"\r-(“

'S \oyoror
SUb ETTLUTION veaION v ak o ploce |
e pyesente  of Wée

e "““r‘. AS \SHer mon vrolOow 0Y7

8.15 Reaction lll forms three products, one of which being organic compound D. Give the

condensed structural formula for this organic molecule. o (1)
CHy = CHC M, T Yy CHzCH = CMHCH
8.16 Explain whether the Memantine molecule is saturated or unsaturated. (2)
~ SGE gk ec) —
- slnale DORA T oclvice~ CCvo O Oh~ S -
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