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£ QUESTION 7 (Start on a new page.)

7.1 Sulphuric acid, Hz2SQO4 is a strong acid that ionises in two steps as
represented by the equations below:

Step 1: H2S04 (aq) + H20 (f) = HSO4" (aq) + H3O" (aq)
Step 2: HSO4- (aq) + H20 (f) = SO04%- (aq) + H3O" (aq)
7.1.1 Explain what is meant by strong acid. (2)
7.1.2 Give a reason why sulphuric acid is referred to as a diprotic acid. (1)
7.1.3 Write down the conjugate base of H3O". (1)

7.1.4 Write down the FORMULA of the substance that acts as an ampholyte
during the ionisation of sulphuric acid. (2)

Sulphuric acid has a concentration of 0,1 mol-dm3,
7.1.5 Calculate the pH value after complete ionisation. (4)

7.2 1,2 g of anhydrous oxalic acid (H2C20a) is dissolved in water to make a 50 cm3
solution.

7.2.1 Calculate the concentration of the oxalic acid, H2C20a. (3)

Learners dissolve x g of sodium hydroxide, NaOH to make a 2 dm? solution of
sodium hydroxide, NaOH (aq). They transfer 25 cm?3 of the sodium hydroxide,
NaOH solution to a volumetric flask and added distilled water to make a diluted
100 cm? solution.

Distilled water

2 dm? 100 cm3

x g NaOH 2 dm® NaOH &, 25 cm® NaOH

They titrate 43,8 cm? of the diluted sodium hydroxide, NaOH solution against
25 cm?® oxalic acid, H2C204 prepared in QUESTION 7.2.1 to reach the endpoint.

The balanced equation is:
H2C204 (aq) + 2 NaOH (aq) = Naz2C204 (aq) + 2 H20 (f)

7.2.2 Calculate the mass, x g of sodium hydroxide that was used to make the

2 dm?3 solution. (7)
[20]
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6.2

The decomposition reaction of nitrosyl chloride (NOCY) is represented below:
2NOC!(g) = 2NO(g) + Ct2(9)

At a temperature of 50°C, 4 mol of NOC! is placed in a 2 dm® container. At
equilibrium, it was found that 0,9 mol-dm= of NO was formed.

6.2.1 Define the term reversible reaction. (1)
6.2.2 Calculate the value of K¢ at 50°C. (7)
[16]

QUESTION 7 (Start on a new page.)

7.1 According to the balanced equation below, A dilute solution of HC{ is used in
titration against an ammonia solution.
HC{(aq) + NHs(aq) — NH4Cl(aq)
7.1.1 Define the term hydrolysis. (2)
7.1.2 Will the final solution be ACIDIC or BASIC? (1)
7.1.3 Write down a balanced chemical equation that explains the answer
to QUESTION 7.1.2. (3)
7.2  For the above titration, 25 cm? of a 0,1 mol-dm NH3 solution is titrated
against 40 cm3 HC! solution.
7.2.1 Is HCt a STRONG or a WEAK acid? (1)
7.2.2 Explain the answer to QUESTION 7.2.1. (2)
7.2.3 Write down the name of the indicator that is most suitable for this
reaction. (1)
7.2.4 Explain your choice of indicator. (2)
7.2.5 Calculate the number of moles of NH3 in 25 cm? of the ammonia. (3)
7.2.6 Calculate the pH of the final solution if the concentration of the
original HCZ was 0,1 mol-dm™. (8)
[23]
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When the temperature of the original reaction mixture is increased, it is
observed that the colour of the mixture changes to yellow.

6.3.1 Is the forward reaction ENDOTHERMIC or EXOTHERMIC?

6.3.2 Explain the answer to QUESTION 6.3.1 in terms of Le Chatelier's
principle.

11 mol Cr03~(aq) and x mol H*(aq) are initially added together to make a
0,5 dm3 solution and allowed to react.

When the reaction reaches equilibrium, the solution contains 9 mol-dm-3
Cr,05~ (aq).

Calculate the initial mole of H*(aq) placed in the container if the equilibrium
constant is 0,09.

QUESTION 7 (Start on a new page.)

7.1

7.2

A solution of carbonic acid has a pH of 4,2 and the following Ka value:
K, =4,30x 1077

A solution of sulphuric acid has the following Ka value:
K, = 1,0 x 103

7.1.1  Calculate the concentration of the hydronium ions in the carbonic acid
solution.

7.1.2 How will the strength of the carbonic acid compare to that of sulphuric
acid if both acids have a concentration of 0,02 mol-dm-3?

Write only that the carbonic acid is STRONGER THAN, WEAKER
THAN or THE SAME AS sulphuric acid. Give a reason for the answer.

A solution of vinegar can be neutralised with a solution of sodium hydroxide.
The reaction takes place according to the following balanced equation:

CH;COOH(aq) + NaOH(aq) — CH3;COONa(aq) + H,0(¥)
The sodium acetate produced during this reaction can undergo hydrolysis.

7.2.1 Define the term hydrolysis.

7.2.2  Will the pH of the sodium acetate solution be GREATER THAN or
LESS THAN 7?

7.2.3 Explain the answer to QUESTION 7.2.2 by referring to a balanced
equation.
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7.3 An unknown carbonate has a chemical formula of Y2COs. A learner is asked
to identify element Y.

The learner adds 0,5865 g of the carbonate in a conical flask containing 25 cm?

hydrochloric acid solution with a concentration of 0,3 mol-dm=3. The balanced
equation for the reaction that takes place is:

2HC¢(aq) + Y,CO3(aq) — 2YC#(aq) + CO,(g) + H,0 (¥)
The hydrochloric acid is in EXCESS.
7.3.1  Calculate the initial mole of hydrochloric acid in the conical flask. (3)

Once the mixture has stopped fizzing, 15 cm? of a 0,1 mol-dm= NaOH(aq) is
added to the mixture to neutralise any remaining hydrochloric acid.

7.3.2 Calculate the amount of hydrochloric acid (in mole) that reacted with
the unknown carbonate. (4)

7.3.3 Identify element Y. Show ALL calculations. (5)
[22]

QUESTION 8 (Start on a new page.)

8.1 A galvanic cell is constructed as shown in the diagram below.

O,

CNi(s) ~'/f Q_— Cd(s)>
<] =

l
\/
A
I

Ni*2(aq) Cd**(aq)

8.1.1  Which electrode is cathode? Write only NICKEL or CADMIUM. (1)

8.1.2 Write down the equation for the oxidation half-reaction of this cell. (2)

P.T.O.
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7.1 Sulphuric acid is a diprotic acid.
7.1.1 Define an acid in terms of the Lowry-Bransted theory. (2)
7.1.2 Give a reason why sulphuric acid is a diprotic acid. (1)

7.2 The hydrogen carbonate ion can act as both an acid and a pase. It
reacts with water according to the following balanced equation:

HCOs (aq) + H0(l) & H.CO3(aq) + OH(aq)
7.2.1 Write down ONE word for the underlined phrase. (1)

7.2.2 HCOy (aq) acts as a base in the above reaction.
Write down the formula of the conjugate acid of HCO3'(aq). (1)

13 A chemist spills sulphuric acid of concentration 6 mol-dm- from a
flask on a laboratory bench. She neutralises the spilled acid by
sprinkling sodium hydrogen carbonate powder onto it. The reaction
that takes place is: (Assume that the H2SO4ionises completely.)

H2S04 (aq) + 2NaHCOs (s) — NazS04 (aq) + 2H,0 (1) + 2COx(g)

The fizzing, due to the formation of carbon dioxide, stops after the
chemist has added 27 g sodium hydrogen carbonate to the spilled
acid.

7.3.1 Calculate the volume of sulphuric acid that spilled. Assume
that all the sodium hydrogen carbonate reacts with all the
acid. (6)

The chemist now dilutes some of the 6 mol-dm sulphuric acid
solution in the flask to 0,1 mol-dm=.

7.3.2 Calculate the volume of the 6 mol-dm sulphuric acid
solution needed to prepare 1 dm? of the dilute acid. (2)

During a titration 25 cm? of the 0,1 mol-dm= sulphuric acid solution
is added to an Erlenmeyer flask and titrated with a 0,1 mol-dm-3
sodium hydroxide solution.

7.3.3 The chemist uses bromothymol blue as indicator.
What is the purpose of this indicator? (1)

7.3.4 Calculate the pH of the solu_tion in the flask after the additionh
of 30 cm?®of sodium hydroxide. The endpoint of the titration
is not yet reached at this point. ®)

[22]
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QUESTION 7 (Start on a new page.)
7.1 The hydrogens carbonate ion (HCO3) can act as an ampholyte.
7.1.1  Explain what is meant by the underlined term. (2)

7.1.2  Consider the following reaction:

HCO3 (aq) + H20(f) = CO3™(aq) + H30*(aq)

Is the HCO3 ion in this reaction acting as a Brgnsted-Lowry acid or
a base? Give a reason for the answer. (2)

7.1.3  Write down the FORMULA of the substance which forms a
conjugate acid base pair with the HCO3 ion. (1)

7.2 Two identical electrolytic cells are set up as follows to determine the
conductivity of sulphuric acid (H2804) and carbonic acid (H2CO3)

The concentration of both solutions is 0,1 mol-dm3

Diagram A Diagram B
&1 &'y

H2S04(aq) | H2COs3(aq)
~ (0,1mol-dm?) (0,7mol-dm3)

Which diagram's bulb will burn the brightest? Give a reason for the answer
by referring to the acids. (2)

7.3 The concentration of the sulphuric acid (H2S04) in a solution is
0,25 x 107> mol-dm-2, Calculate the pH of the solution. (3)

7.4 NazCOsis a salt that forms when NaOH reacts with H.COs5. This salt reacts
with water.

7.4.1  Write down one word for the underlined part. (1)

7.4.2 Is the ageous solution of sodium carbonate (Na2CQOs), ACIDIC,
BASIC, or NEUTRAL? (1)
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7.5 A standard solution was prepared by adding an unknown amount of

Ba(OH), to 250 cm?® water. Ba(OH)2 now reacts with HCf(aq) according to
the following balanced equation.

Ba(OH)2(aq) + 2HCY(aq) — BaClx(aq) + 2H20(0)

25 cm? of the standard solution of Ba(OH). reacts with 100 cm?® of the
diluted HC? which has a concentration of 0,15 mol-dm-.

The EXCESS Ba(OH): is neutralised by adding 50 cm?® of a 0,05 mol-dm-
H,S0O4. The reaction is as follows:

Ba(OH)2(aq) + H2S04(aq) — BaSO4(aq) + 2H,0(2)

Calculate the initial mass of Ba(OH). used to prepare the standard solution.  (8)
[20]
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QUESTION 7 (Start on a new page.)

7.1

Hydrofluoric acid (HF) is a weak acid.:
7.1.1 Define the term weak acid.

7.1.2 A sample of hydrofluoric acid has a pH of 4,5 at 25 °C.

Calculate the concentration of the hydronium ions (HzO*(aq)) in the
sample.

When hydrofluoric acid reacts with sodium hydroxide, sodium fluoride is formed.

7.2

Copyright reserved

7.1.3 Wil the pH of the sodium fluoride solution be GREATER THAN 7,
SMALLER THAN 7 or EQUAL TO 7?

Give a reason for the answer.

In REACTION A, 3,5 g of pure MgCOs3(s) reacted completely in 50 cm? of HCL.
The balanced equation for the reaction is given below:

REACTION A:  MgCOs + 2HCt — MgCt2 + CO2 + H20

The EXCESS HC! neutralises exactly 20 cm® of a NaOH solution with a
concentration of 1,2 mol-dm=in REACTION B.

REACTION B: HC! + NaOH — NaCt + H20
7.2.1 Calculate the number of moles of HCI reacted in REACTION A.

7.2.2 Calculate the concentration of the original solution of HC{.
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QUESTION 7 (Start on a new page.)

7.1  Solutions of two acids, HA and HB, each has a concentration of X mol-dm-3.
The pH of HA solution is 0,8 and pH of HB is 2,8.
7.1.1 Which acid is stronger? Choose from HA or HB. (2)
7.1.2 Explain the answer to QUESTION 7.1.1. (2)
The solution, HB, ionises in one step as follows:
HB(aq) + H2O() — B (ag) + HsO*(aq)
7.1.3 Define the term ionisation. (2)
7.1.4 Calculate the concentration of the HB(aq). (3)
7.2  The HA solution reacts with calcium carbonate, CaCOs.
The balanced equation for the reaction is:
CaCOs(ag) + 2HA(aq) — CaAz(aq) + H20(f) + CO2(g)
50 cm? of the HA solution is added to a 25 cm?® of a 0,08 mol-dm= CaCOs
solution:
7.2.1 Calculate the number of moles of the reactant which is in EXCESS?
Show ALL your calculations (9)
7.2.2 Identify the reactant in QUESTION 7.2.1 (2)
[18]
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QUESTION 7 (Start on a new page)

150 g of impure barium hydroxide is dissolved in 2 dm?® of water. 2 dm® of a hydrochloric
acid solution, with a concentration of 0,75 mol.dm?, is then added to the barium
hydroxide solution. A scientist measures the pH of the solution after the addition of the
hydrochloric acid solution and finds the combined solution to have a pH of 12. The
reaction between barium hydroxide and hydrochloric acid is represented below:

7.1
7.2

7.3
7.4

7.5

Ba(OH),(aq) + 2HCf(aq) — BaCl,(aq) + 2H,0O(f)
Define an acid in terms of Lowry-Brgnsted.

Calculate the concentration of hydroxide ions present in the solution after the
hydrochloric acid solution was added.

Calculate the percentage purity of the sample of barium hydroxide.

Suggest an indicator that would be appropriate to use to indicate the endpoint
during a titration between barium hydroxide and hydrochloric acid. Choose from
methyl orange, bromothymol blue or phenolphthalein.

Explain your answer to QUESTION 7.4 by referring to the strengths of the acid and
base as well as the pH.

Study copy distributed by EduResource ZA | eduresourcza.com

(2)

)

(7)

(1)

3)
[18]

13


https://eduresourcza.com

Western Cape
Government

Education

METRO CENTRAL EDUCATION
DISTRICT

: PHYSICAL SCIENCES: CHEMISTRY (P2)
SEPTEMBER 2024
MARKS : 150
TIME : 3 hours
DATE : 11 SEPTEMBER 2024

This question paper consists of 17 pages and 2 data sheets

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Physical Sciences P2 MCED September 2024 Page 14 of 21

QUESTION 8 (Start on a NEW page.)

8.1 NHz reacts with HC! to form a salt as shown below:

NHs(g) + HCHg) — NH4CE(s)

8.1.1 Identify the base in the above equation (1)
8.1.2 Give a reason for your answer in QUESTION 8.1.1 (1)
8.1.3 Write down the name of the salt formed. (1)

8.2  NH4Ct can undergo hydrolysis.
8.2.1 Define the term hydrolysis. (2)

8.2.2 Write down a balanced equation for the hydrolysis of NH4C{ and
indicate whether the solution will be ACIDIC, ALKALINE or NEUTRAL. (3)

8.3  The diagram below shows the titration of 25 m{ of sulphuric acid of unknown
concentration with 0,2 mol-dm sodium hydroxide.

=

) E/Apparatus A
: (NaOH)

Indicator

Apparatus B
(H,S0,)

]

The balanced equation for the reaction is:

H2SO4(aq) + 2NaOH(aq) — Na2SOas(aq) + 2H20(f)
8.3.1 Identify apparatus A. 1)
8.3.2 Bromothymol blue was used as the indicator in the titration above.

Write down the colour change observed.
Choose between BLUE TO YELLOW or YELLOW TO BLUE. (1)

Copyright reserved Please Turn Over

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Physical Sciences P2 MCED September 2024 Page 15 of 21

During this titration, the pH of the solution was measured as the volume of
the base increased. The following graph was produced.

12 /f"_f

10

8
pH 6 #3

: /
) e

0 5 10 15 20 25 30 35 40
Volume of NaOH (cm?)

8.3.3 Give the name of the position labelled 3 on the graph
Choose from EQUIVALENCE POINT or END POINT. (1)

Use the graph and the information provided earlier to calculate:

8.3.4 The original concentration of the sulphuric acid (5)
8.3.5 The pH of the solution at the point labelled 4 on the graph (7)
[23]
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6.2  Calculate the equilibrium constant (K¢) between t1 and t,. (8)

6.3  How will the concentration of the ammonia (NH3) change during the
following changes to the closed system?

Write only INCREASE, DECREASE or STAY THE SAME. Explain your answer in
each case using Le Chatelier's principle.

6.3.1 Increase in concentration of nitrogen (N>). (2)
6.3.2 Increase in pressure by reducing the volume of the container. (2)
6.4  How will the value of the equilibrium constant (K¢) change after t;? (3)

Write only INCREASE, DECREASE or STAY THE SAME. Explain your answer as
fully as possible.

QUESTION 7 [ ACID-BASE REACTIONS ]

7.1  Define the term: pH value (2)
7.2 Inthe following table two ampholytes are indicated. Copy the table onto (4)
your answer set and complete the conjugate acids and bases of each
ampholyte.

Conjugate Acid Conjugate Base

H,O

HSO4™

7.3 Give the FORMULA of the salt formed during the following acid-base

reactions:
7.3.1 Ethanoic acid (CH3COOH) and sodium hydroxide (NaOH) (1)
7.3.2 Nitric acid (HNOs) and magnesium hydroxide [Mg(OH)2] (1)

Page 11
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7.4  During a reaction, a 9,75 g IMPURE zinc pebble is placed in 0,6 dm? of (8)
hydrochloric acid (HCI) with a concentration of 0,5 ml.dm™3. The balanced
equation of this reaction is:

Zn (s) + 2HCI (aq) = ZnCl; (aq) + H2 (g)

After the reaction, the EXCESS of hydrochloric acid is used to neutralize
0,4 dm? of sodium hydroxide (NaOH) during a titration in the reaction:

NaOH (aq) + HCl (aq) = NaCl (aq) + H20 (l)

Calculate the pH value of the sodium hydroxide (NaOH) if the zinc pebble is
only 60% pure.

QUESTION 8 [ GALVANIC CELLS ]

8.1  Define the term: GALVANIC CELL (2)

Consider the following cell:

n Cu

Salt bridge

The electrolyte has a light blue color

due to the presence and

concentration of Cu?* ions

8.2  Write down the half-reaction at the:
8.2.1 Anode (2)
8.2.2 Cathode (2)

Page 12

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Western Cape
Government

FOR YOU

Education

[ CAPE WINELANDS EDUCATION DISTRICT J

PHYSICAL SCIENCES PAPER 2
GRADE 12

COMMON PRELIMINARY EXAMINATION
SEPTEMBER 2024

MARKS: 150

TIME: 3 hours

This exam paper consists of 15 pages and 4 datasheets

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

QUESTION 7 (Start on a new page)

150 g of impure barium hydroxide is dissolved in 2 dm?® of water. 2 dm? of a hydrochloric
acid solution, with a concentration of 0,75 mol.dm?3, is then added to the barium
hydroxide solution. A scientist measures the pH of the solution after the addition of the
hydrochloric acid solution and finds the combined solution to have a pH of 12. The
reaction between barium hydroxide and hydrochloric acid is represented below:

Ba(OH),(aq) + 2HCi(agq) - BaCt(aq) + 2H,0(f)
7.1 Define an acid in terms of Lowry-Brgnsted.

7.2  Calculate the concentration of hydroxide ions present in the solution after the
hydrochloric acid solution was added.

7.3  Calculate the percentage purity of the sample of barium hydroxide.

7.4  Suggest an indicator that would be appropriate to use to indicate the endpoint
during a titration between barium hydroxide and hydrochloric acid. Choose from
methyl orange, bromothymol blue or phenolphthalein.

7.5 Explain your answer to QUESTION 7.4 by referring to the strengths of the acid
and base as well as the pH.
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Physical Sciences/P2 14 DBE/May/June 2024

SC/NSC Confidential

QUESTION 7 (Start on a new page.)

7.1 A standard solution is prepared by dissolving 10 g of sodium carbonate,
Na,COs(s), in 0,7 dm?® of water.

7.1.1 Calculate the concentration of the solution.
7.1.2 Will the pH of the solution be GREATER THAN or LESS THAN 7?
7.1.3 Write an equation that explains the answer to QUESTION 7.1.2.

The sodium carbonate solution is titrated with dilute hydrochloric acid,
HC{(aq). The following indicators are available for this titration.

INDICATOR | pH RANGE

P 3,4-4,5
Q 6,8-7,2
R 8,3-10

7.1.4 Which ONE of the indicators (P, Q or R) is most suitable for this
titration? Give a reason for the answer by referring to the data in
the table.

7.2 When 0,01 moles of dilute sulphuric acid, H;SO4(aq), is mixed with
0,024 moles of potassium hydroxide, KOH(aq), the total volume of the final
solution is 0,2 dm®.

2KOH(aq) + H.SO4(aq) — KzSO4(@aq) + 2H,0(F)
7.2.1 What is meant by a dilute acid?

7.2.2 Calculate the pH of the final solution.

Copyright reserved Please turn over
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QUESTION 5
Consider the reaction equation shown below:
6NaOH(aq) + 4S(s) 2 Na2S203(aq) + 2Naz2S(aq) + 3H20(f)

5.1  Name the compound Na2S20s. (2)

5.2 The compound NaOH is a base. Circle the correct words between the brackets in
the following sentence:

NaOH is a (STRONG / WEAK) base that (COMPLETELY / PARTIALLY)
(IONISES / DISSOCIATES) in water. 3)

5.3 NaOH(s) melts at 318 °C. Explain why NaOH(s) has a high melting point. 4)

5.4  The compound NazS can be classified as a salt.

5.4.1 Define salt. (2)

5.4.2 Na' ions do not react with water. However, the S?- ion reacts with water as
follows:

S?7(aq) + H20(f) = HS(aqg) + OH~(aq)
Label and draw lines to link the conjugate acid-base pairs in the equation. (2)

S?(aq) + H20(®) = HS(aq) + OH(aq)

IEB Copyright © 2024
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5.4.3 Name this type of reaction of an ion (from a salt) with water. (2)
5.4.4 Classify NazS as an ACIDIC or a BASIC salt. Give a reason. (2)
5.4.5 Consider the following statement: (1)

'The S?~ion is amphiprotic.'
Circle the correct option between the brackets:
The statement is ( TRUE / FALSE).

55 2,249 of S is added to 0,5 dm?3 of a 0,3 mol-dm=3 NaOH solution. The reaction
equation is rewritten below:

6NaOH(aq) + 4S(s) 2 NazS203(aq) + 2Na2S(aq) + 3H20(%)

5.5.1 Perform suitable calculations to determine the limiting reagent. (6)

IEB Copyright © 2024 PLEASE TURN OVER
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5.5.2 Calculate the mass of Na2S203 produced if the reaction has a 75% yield. (5)

[28]
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18 PHYSICAL SCIENCES P2/FISIESE WETENSKAPPE V2 (EC/SEPTEMBER 2024)

QUESTION 7/VRAAG 7

7.1.1 Strong acids ionise completely in water v' to produce a high concentration
of the hydronium ions / (HsO*) v/

Sterk sure ioniseer volledig in water om 'n hoé konsentrasie van die

hydronium ione / (H30*) te produseer. (2)
7.1.2 It donates two protons/H* / Dit skenk twee protone/H* v (1)
7.1.3 H0V (1)
7.1.4 HSOs4-vVv (2)

7.1.5 Marking criteria/ Nasienkriteria

(a) Ratio/Verhouding [H3O*] : [H2SO4] v/

(b) Formula/Formule pH = - log [H30*] v/

(c) pH value substituted into formula/vervang van pH-waarde in formule v
(d) Final answer / Finale antwoord v

[H3O*] = 2(0,1) v (a) = 0,2 mol-dm™3

pH = - log[H30*] v (b

pH =-1log (0,2) v (c)

pH=0,70 v (d) (4)
7.2.1 [ OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
m m
= — Vv = —
T mv n M
1,2 1,2
— ) / — J
€ = 7(90)(50x10%) : 90
¢ = 0,27 mol-dm3v n = 0,013 mol- dm3
c =2 v
Vv
. - 0013
50x103
c = 0,26 mol-dm3v (3)
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PHYSICAL SCIENCES P1/FISIESE WETENSKAPPE V2 19

71.2.2

Positive marking from/Positiewe

nasien vanaf7.2.1

Marking criteria/Nasienkriteria

(a) Subst. values of H2C204 into /
Vervang waardes inn =cV v

(b) Using ratio / Gebruik verhouding
H2C204: NaOH 1:2v

(c) Subst of values of / Vervang
waardes van NaOH into/ in ¢ = n/Vv

(d) Subst into values / Vervang waardes
van NaOH into/ in c1V1 = c2V2

(e) Formula/ Formule m = cMVv

(f) Substinto / Vervang in m = cMVv

(9) Final answer / Finale antwoord v/

n (H2C204) = ¢V waardes van NaOH into/ in
c1V1 = c2Vav
= 0,27x25x 103 (a)v | (e) Formula/ Formule
m = cMVVv
= 6,75 x 103 mol (f) Substinto Vervang in
m = cMVVv
n(NaOH) = 2x6,75x103 (b) v (g) Final answer/ Finale
antwoord v
n(NaOH) = 0,0135 mol
CaVa - Na
¢(NaOH) \r} CbVb Nb
0,0135 (0&;){(32)5) el ; @)~
) Cb(43,8) (c) v
c(NaOH) 438 x 107 (c)v
cb = 0,308 mol-dm-3
c(NaOH) = 0308 mol-dm

Positive marking from /

Positiewe nasien vanaf 7.2.1

Marking criteria/Nasienkriteria

(a) Subst. values of/ Vervang
waardes in na / np into
CaVa _ Na ,

CpVp  Np

Subst. values of/ Vervang
waardes in caVa into

CaVa _ Na

CpVp  Np
(c) Subst. values of/ Vervang
waardes in Vp into
CaVa _ Na ,

CpVp  Np

Subst into values/ Vervang

(b)

(d)

c1V1=c2V2 )/

c1(25) = (0,308)(100)  (d) v
¢ = 1,232 mol- dm3
m=cMV (e)v

m = (1,232)(40)(2) (f)v

m=98,569g (9)v

Copyright reserved/Kopiereg voorbehou
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Physical Sciences P2/Fisiese Wetenskappe V2 10 FS/VS/September 2024
Grade/Graad 12 Prep. Exam./Voorb. Eksam.
Marking Guidelines/Nasienriglyne

QUESTION 7/VRAAG 7

7.1.1 The reaction of salt with water v'v

Die reaksie van soutwater met water (2)
7.1.2 Acidic/Suur v (1)
7.1.3 NHz(aq) + H20() v — NH3 + H;0"(aq) vV’

OR/ OF

NH;(aq) + 2H20(f) v — NH4OH + H;0"(aq) vv (3)
7.2.1 Strong (acid) / Sterk (suur)v’ (1)

7.2.2 lonises/dissociate completely in waterv'to form a high concentration
of H3O" ions. v’
loneer/dissosieer heeltemal in water om ‘'n hoé konsentrasie van
H3O" ione te vorm. (2)

7.2.3 Methyl orange / Metiel oranje v (1)

7.2.4 Titration of strong acid v" and weak base v
Titrasie van sterk suur en swak basis (2)

7.2.5 | Marking criteria/Nasienriglyne:

n
Formula / Formule ¢ = v v

Substitute / Vervang 0,1 AND/ EN 25 x 103 inn=c¢cV v
Final answer/Finale antwoord: 0,0025 mol v/

0

C=v

n=01x25x103v

n = 2,5 x 10 molv' / 0,0025 mol (ACCEPT/AANVAAR: 0,003 mol) (3)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Grade/Graad 12 Prep. Exam./Voorb. Eksam.

7.2.6

Marking Guidelines/Nasienriglyne

Marking criteria/Nasienriglyne:

(a) Ratio/ Verhouding n(HCI) = n(NH3) v/

(b) Formula / Formule c = 3 / pH = -log[H30*] v

(c) Substituting n(NH3) and volume of 0,04dm3/ Vervang n(NH3) en
volume van 0,04dm?

(d) Subtraction / Aftrekking: c(HCE)initial — C(HCE)used vV

(e) c(H30*) =c(HCt) v

(f) Substituting / Vervanging c(HsO*) in pH = -log[H30*] v/

(g9) Final answer / Finale antwoord = 1,43 v

n(HC?) = n(NHs) v (a)
=25x103

= 0,0625 mol-dm-3
c(HCY) excess/oormaat = 0,1 —0,0625 v'v'(d)
= 0,0375 mol-dm™

ANY/ENIGE 1 v (b)

c(H30*) = c(HCE) v (e)
= 0,0375

pH = -log[H30"]
= -log(0,0375) v'(f)
=1,43 v(9) (8)
[23]
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10842/24

QUESTION/VRAAG 7

71 7.11 pH = -log[H30'] v or [HsO*] = 10PH
4,2v'= -log[H30"]
[HsO*] = 1042
[H3O*] = 6,31 x 10° mol-dm= v/ (3)

7.1.2 WEAKER THANVY

e H2COs3 has smaller Ka value than H2SO4, indicating that it ionises
incompletely/partially.
OR

e H2COs has a concentration of 0,02 mol-dm3, but [H3O*] is calculated
at 6,31 x 10> mol-dm=. Therefore carbonic acid ionises
incompletely/partially and is weaker than sulphuric acid that will
ionise completely.
OR

e H2COs3 has a pH of 4,2. Sulphuric acid has a lower pH.

(ACCEPT ANY ONE OF THE OPTIONS AS MOTIVATION) v

SWAKKER AS

e H2COs3 het 'n laer Ka waarde as H2SO4 wat aandui dat dit onvolledig
ioniseer.
OF

e H>COs3 het 'n konsentrasie van 0,02 mol-dm-3, maar [H3O%] is
bereken as 6,31 x 10> mol-dm-3. Dus het koolsuur/karbonaatsuur
onvolledig ioniseer en is swakker as swawelsuur wat wel volledig
ioniseer.
OF

e H>COs het ‘n pH van 4,2. Swawelsuur het 'n laer pH.

(AANVAAR ENIGE EEN VAN DIE OPSIES AS MOTIVERING) (2)

7.2 7.2.1 Hydrolysis is the reaction of a salt with water. v’
Hidrolise is die reaksie van 'n sout met water. (2)

7.2.2 GREATER THAN 7/GROTER AS 7v (2)

7.2.3 CHs3COO + H20 v'— CH3COOH + OH" v
(Accept/Aanvaar: CH3COONa + H20 — CH3COOH + NaOH)

e Hydrolysis of acetate forms hydroxide ionsv’
OR
¢ Anincreased concentration of hydroxide ions will make the solution
more alkaline/increase pH
OR
e A weak acid (vinegar) reacting with a strong base (NaOH) results in
an alkaline solution. 3)

13
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7.3

7.3.1

10842/24

e Hidrolise van asetaat vorm hidroksied-ione

OF

e 'n Toename in die konsentrasie hidroksied-ione sal die oplossing
meer alkalies maak/die pH verhoog

OF

e As swak suur (asyn) reageer met 'n sterk basis (NaOH) sal die

oplossing alkalies wees

OPTION 1/OPSIE 1:

N(HCl) initially/aanvankiik = CV v/

= (0,3)(0,025) v
= 0,01 mol v

OPTION 1/OPSIE 1:
Positive marking from 7.3.1

N (NaOH) added/bygesit
=cV
=(0,1)(0,015) v
=0,0015 mol

N(NaOH): N(HCI) left /oor
1:1v
N(HCI) left /oor = 0,0015 mol

N(HCI) reacted/gereageer

= N(HCI) initially/aanvanklik= N(HCI) left/oor
= (0,01) — (0,0015) v’

= 0,0085 mol v

14

OPTION 2/OPSIE 2:

N(HCI) initially/aanvanklik = CV v’
= (0,3)(0,025) v
=0,0075mol v (3)

OPTION 2/OPSIE 2:
Positive marking from 7.3.1

N (NaOH) added/bygesit
=cV
=(0,1)(0,015) v
= 0,0015 mol

N(NaOH): N(HCI) left /oor
1:1v
N(HCI) left /oor = 0,0015 mol

N(HCI) reacted/gereageer
= N(HCI) initially/aanvanklik- N(HCI) left/oor
= (0,0075) — (0,0015) v
= 0,006 mol v
(4)
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7.3.3

OPTION 1/OPSIE 1:
Positive marking from 7.3.2
N(y2co3). N(HCI) reacted with Y2CO3/
gereageer met Y2CO3
1:2v
N¢y2cos) = 0,0085+2
=0,00425 mol

0,00425 = ’M
=138 g-mol?

Mr (COs) = 12+(3x16)
=60 g-mol?

Mr (Y2) = 138 — 60 v/
=78 g-mol?

Ar (Y) = 78+2 = 39 g-moltv

Element Y is POTASSIUM/KY
Element Y is KALIUM/K

15

10842/24

OPTION 2/OPSIE 2:
Positive marking from 7.3.2

N(y2co3): NHCI) reacted with Y2CO3/
gereageer met Y2CO3
1:2v
N¢v2cos3) = 0,006+2
= 0,003 mol

=195,5 g-mol*

Mr (COs) = 12+(3x16)
=60 g-mol?

Mr (Y2) = 1955 — 60 v/
=135,5 g-mol*

Ar (Y) = 135,542 = 67,75 g-mol'lv’

Element Y is ZINC/Zn (Ar=65)v’
Element Y is SINK/Zn

OR/OF
Element Y is GALLIUM/Ga (Ar=70)
OR/OF

Element Y cannot be identified

from periodic table/

Element Y kan nie vanaf die

periodieke tabel identifiseer word

nie (5)
[22]
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| Graph ends parallel to x-axis to represent equilibrium. v/ \ (3)

6.5.1 Decreases v Q)
6.5.2 Decreases v (2)
6.5.3 Decreases v (2)

6.6  Atlower T, the exothermic (forward) reaction is favoured. v/
Therefore, the reverse reaction is favoured, v’
reducing the concentration of the gas (products). v'If concentration of
products decrease then Kc will also decreasev’

(4)
6.7 Kc=[C0,]v =14x%x10"%V 2)
[17]
QUESTION 7
711 Anacidis a proton (H+-ion) -donor. v'v’ (2)
7.1.2 |tjonises to form 2 protons/2 mol H'-ions. v (1)
OR
It donates 2H"-ions per H2SO4 -molecule.
7.2.1 Amphiprotic (substance)/Ampholyte v/ 1)
7.2.2 H2COs3(aq) v Q)
7.3.1 n(H,C0;) = g v
ERLLANG
84
= 0,32.mol (0,3214285714 mol)
n(H,S0,) = n(NaHC0,)
= %(0,32)
= 0,16 mol (0,1607142857 mol)
n
Cc = ; /
6=$\// (6 and 0,16)
3 3 3 3 (6)
~V =0,03dm*v (30 cm? / 0,027 dm> /27 cm?)
7.3.2 ng(initial) = n,(final)

cavg(initial) = c, v, (final)

Study copy distributed by EduResource ZA | eduresourcza.com
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= (6)v, = (0,1)(1)Y
~ v, =0,02dm3v
(20 cm3® /0,0167 dm3 / 16,7 cm?) (2)
7.3.3 Shows end point (of titration). v' /Shows when neutralisation occurs. (1)

7.3.4

Marking criteria:

« Substitute initial [acid] and volume

* Substitute initial [base] and volume
*Useratiol:2

* Initial mole acid — mole acid reacted

* Substitute volume acid + volume base
* pH formula

* Substitute 2 x ¢, in pH formula

* Final answer: 1,44

n,(initial) = c,v,
=(0,1)(25x 1073) v
=2,5x%x 1072 mol

ny(reacted) = cv,
= (0,1)(30 x 1073) v/
=3 % 1073 mol

n, 1
ny 2

1
=~ ng(neutralised) = ST = 5(3 x 1073)v' = 1,5 x 1073 mol

n,(left) = ny(initial) — n,(neutralised)
=25%x103—-15%x10"3 Vv
=1x 1073 mol

n /
Ca:V

B 1x1073
~ (25x 1073430 %1073 V)

= 0,018 mol.dm™3
pH = —log[H;0%] v

= —log [2(0,018) V]
=144 Vv (8)

[22]
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Physical Sciences P2/Fisiese Wetenskappe V2 10 September 2024

NSC/NSS- Marking Guidelines

QUESTION 7/ VRAAG 7

7.1.1

7.1.2

7.1.3

7.2

7.3

7.4.1

7.4.2

7.5

Copyright Reserved

A substance that can act as either acid or base v'v/
'n Stof wat as 6f 'n suur 6f 'n basis kan reageer

Acid/Suurv’
It donates a proton/H*/Was 'n protonskenker v’

CO3™ v

AV

H>SO4 ionises completely in water to form a high concentration (HzO*) ions. OR

H>COs ionises incompletely in water to form a low concentration (HsO*) ions v/

H2SO4 ioniseer volledig in water en vorm ‘n hoé konsentrasie (H3O") ione.OF

H2COs ioniseer onvolledig in water en vorm ‘n lae konsentrasie (HsO") ione

[H30"] = 2[H,SO,]
=2(0,25x107%)
=0,5x% 102 mol - dm~3

pH = —log[H;0" "
—log(0,5 x 10™3)v

3,301V

Hydrolysis / Hidrolise v/

Basic or alkaline/Basis of alkalies v

Marking criteria / Nasienkriteria:

a. Substitution of (0,15 x 0,1) in formula (n = ¢ x v) to calculate n(HCf) v’
Vervanging van (0,75 x 0,7) in formula (n = ¢ x v) om n(HC{) te bereken

b. Use mole ratio/Gebruik molverhouding: n(Ba(OH)2)reacted:n HCE = 1:2 v

c. Substitution of (0,05 x 0,05) in formula (n = ¢ X v) to calculate n(H2S04) v
Vervanging van (0,05 x 0,05) in formula (n = ¢ x v) om n(H2S04) te
bereken.

d. Use mol ratio/ Gebruik molverhouding n(BaOH)2(excess):H2S04 = 1:1v

n(Ba(oH)Z)initiallaanvanklik:n(Ba(oH)2)reacted/gereageer + n(Ba(OH)Z)excess/oormaat v

Substitute 0,025 dm? to calculate c(Ba(OH)2)initial ¥

Vervang 0,025 dm® om c(Ba(OH)z2)aanvankik te bereken

g. Substitute c(Ba(OH)2)iniiar and 171g-moltinc = % v
Vervang c(Ba(OH)2)aanvankik €n 171g-mol?inc = %
h. Final answer / Finale antwoord (17,1 g)v

0}
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Physical Sciences P2/Fisiese Wetenskappe V2

n(HCI) = cV

=(0,15)(0,1)v(a)

= 0,015 mol

n (Ba(OH)2(reactw¥1én(HC|)

14(0,015)
= 0,0075mol v'(b)

11
NSC/NSS- Marking Guidelines

September 2024

n(H,SO,) =cV
= (0,05)(0,05)v'(c)
= 0,0025 mol

n(Ba(OH)Z(excess)) n(H,S0,)
= 0,0025mol v'(d)

NBa(OH),nitiatiaanvankiiy = 00075 +0,0025¢ (e)
= 0,01 mol
OPTION 1/OPSIE 1 OPTI PSIE 2
_n TJN\ZQ; 0,01 x 250
C=y mol in 250 cm® = ——
25
__ 001 " = 0,1 mol (f)j
0,025v(f)
= 0,4 mol-dm™
~m ~m
C= v =
0,4 = m 0,1= m
©(0,25)(171)v(9) T T1v(g)
m = 17,1gv(h) =17,19 v(h) (8)
[20]
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Physical Sciences P1/Grade 12 12

Fisiese Wetenskappe/Graad 12

QUESTION 7/VRAAG 7

7.1.1

7.1.2

7.1.3

7.2.1

71.2.2

Marking Guidelines/Nasienriglyne

September 2024

An acid ionises incompletely in waterv” to form a low concentration of HzO*. v/

'n Suur ioniseer onvolledig in water om 'n lae konsentrase HzO* te vorm. (2)
OPTION 1 OPTION 2
pH = -log[H30*]v [H3O*] = 10PH v
4,5v = -log[H30"] = 1045 v
= 3,16 x 10> mol.dm=3 v/ = 3,16 x 10°mol.dm=3 v/ (3)

Greater than 7 v/

A strong base (NaOH) reacts with a weak acid (HF) v'/'n Sterk basis (NaOH)

reageer met 'n swak suur (HF)

JEE

n(MgCO:s)

= 0,042 mol

n(HCf) = 2n(MgCOs) = (2)(0,042) v
= 0,084 mol v

POSITIVE MARKING FROM QUESTION 7.2.1

n(NaOH) =cV v

=(1,2)(0,02) v
= 0,024 mol

n(HCl)excess = n(NaOH) = 0,024 mol v

n(HCY)initial = N(eacted) + N(excess)
= 0,084 + 0,024 v
= 0,108 mol
n
c(HCY) = v
0,108 v

= 005
= 2,16 mol-dm=3 v

Range (2,08 — 2,16)

Copyright reserved/Kopiereg voorbehou
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3)

(6)
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NSC/NSS — Marking Guidelines/Nasienriglyne

[NO7] - [NO]
Kc= (0,18) - (0,38)
(0,06) - (0,29)

Kc =3,93v

Kc decreasesv’

Decrease in temperature v favours reverse reaction/exothermic reaction v/
Kc neem af

Afname in temperatuur bevoordeel die terugwaartse/eksotermiese reaksie

6.3.5 A
o .2
2 = vV :
E m |
3 2 |
Qe [T i
7' |
@ o ; -
Time t  Tyd
[17]
QUESTION 7/VRAAG 7
7.11 HAV (1)
7.1.2 HA ionises completely in waterv” to form high concentration of HsO*v’
HA ioniseer volledig in water om 'n hoé konsentrasie H3O* te vorm (2)
7.1.3 Process in which ions are formed in a chemical reaction v'v/
Proses waarin ione in ‘n chemiese reaksie gevorm word. (2)
7.1.4 pH = -log[H:O*]Y
2,8 v'=-log[H30"]
[H3O*] = 0,0016 mol-dm=3v (3)
7.2
7.2.1
Marking criteria/Nasienkriteria:
e [H30*]=1008v
e [HA]initial = 0,16 mol-dm-3v~
n
e Formula C=— Vv
Vv
e  Substitution of 0.05 in n(HA) = 0,16x0,05v
e n(CaCOs) = 0,08x0,025v'
e Using ratio n(CaCOs3) = 2xn(HA) correctlyv’
L] n(exce53)= An = n(HA)(initial) = n(HA)(used) = O 008 - O 004 ‘/‘/
e Final answer 0,004 molv’
e [H3O*]=1008yv
e [HAJaanv. = 0,16 mol-dm=3+v~
n
e Formule C=— v
V
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Vervanging van 0,05 in n(HA) = 0,16x0,05 v~

n(CaCOs) = 0,08x0,025 v~

Gebruik verhouding n(CaCOs) = 2 x n(HA) korrek v

L4 N(oormaat)= An = n(HA)(aanv.) - n(HA)(gereageer) = 0,008 — 0,004 vv~
Finale antwoord 0,004 mol v~

[H3O*] = 1008 v
[H3O*] = [HA] =Q.;

c=1y
V
n(HA)initial = 0,16x0,05 v = 0.00

n(CaCOs) = 0,08 x 0.025 v = 0,002 mol
n(CaCO3) = 2xn(HA)
= 2x0,002
= 0,004 mol v
An=0,008 —0,004 v v
=0.004 molv’
9)
7.2.2 HA (is in excess/oormaat )v’ (1)
[17]

QUESTION 8/VRAAG 8

8.1 Cell in which chemical enerqgy is converted to electric energyv v’
'n Sel waarin chemiese energie omgeskakel word na elektriese energie. (2)

8.2 ANY ONE:
It completes the circuit/It maintains electrical neutralityv’

ENIGE EEN: (1)
Dit voltooi die stroombaan/Dit handhaaf elektriese neutraliteit
83. CuVv
reduction takes place at Cu/oxidation takes place at Xv'/
reduksie vind by Cu plaas/oksidasie vind by X plaas (2)

8.4.1 EScell = E® reduction — E® oxidation¥”
0,47v=0.34v - X
X=-0,13 Vv

2+ A4
Pb—> Pb** + 2e (6)

Notes:

e Accept any other correct formula from the data sheet.

e Any other formula using unconventional abbreviations, e.g.
E®ei = E® oa — E® rafollowed by correct substitutions: %

Nota:

e Aanvaar enige ander korrekte formule vanaf die gegewensblad.

e Enige ander formule wat onkonvensionele afkortings gebruik bv.
E°ei = E®m — E®m gevolg deur die korrekte vervangings: ¥

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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12

QUESTION 7/ VRAAG 7

7.1

7.2

7.3

7.4

A proton donor. v v (2 0r0)
‘n Proton skenker.v v (2 of 0) (2)

pH = -log[H;0"] v Mark allocation/Puntetoekenning:

12/ = -log[H;07] a)pH formula/ pH formule
[H;0'] =1 %1072 b)Substitution into pH formula/

Vervanging in pH formule

K, =[H;0" J[OH]v c)K,, formula/ K,, formule
1x10=[1x10"?][OH]v d)Substitution into K,, formula/
[OH] =1x102mol.dm3v  Vervanging in K, formule (5)

e)Final answer correct/ Finale antwoord korrek

Ba(OH),(aq) + 2HCi(aq) — BaCi,(aq) + 2H,0(f)
n(HCY) = cV
=(0,75)(2) v
1,5 mol

n(Ba(OH)Z)reacts = 1/2 n(HCE)

=(0,5)(1,5) v
=0,75 mol
N(Ba(OH),)excess = Y2 N(OH")
=% cV
= (0,5)(1x102)(4)v Positive marking from Q7.2
= 0,02 mol
n(Ba(OH)z)a = 0,75 + 0,02v
= 0,77 mol
m(Ba(OH),) = nM
=(0,77)171) v M= (137 + (2x 16) + 2) = 171 g.mol”
=131,67 g
Y%purity = 131,67 x100v/
150 7)
=87,78% v
Mark allocation: Puntetoekenning:
a)Calculate n(HCY) a)Bereken n(HCY)
b)Mole ratio of Ba(OH), to HC! b)Molverhouding van Ba(OH), tot HC{
used gebruik
c)Calculate n(Ba(OH);)oxcess c)Bereken n(Ba(OH),)oormaat
d)Calculate n(Ba(OH),)ota d)Bereken n(Ba(OH),)itaal
e)Substitution of M = 171 g.mol”’ e)Vervanging van M = 171 g.mol™ en
and n(Ba(OH)Z)total inton = % n(Ba(OH)Z)totaaI inn = %
f)im(Ba(OH),) +150g x 100 f)im(Ba(OH),) +150g x 100
g)Final answer = 87,78% g)Finale antwoord = 87,78%
Bromothymol blue/ Broomtimolblou v/ (1)

12
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7.5

Barium hydroxide is a strong base v and hydrochloric acid is a strong acid. v/

The salt that is formed is neutral and at the endpoint the pH will be (around) 7. v/

Bariumhidroksied is ‘n sterk basisv' en soutsuur is ‘n sterk suur.v’

Die sout wat gevorm word is neutral en die pH by die eindpunt is (ongeveer) 7.v/

Negative marking from Q7.2/Negatief merk vanaf V7.2

QUESTION 8/ VRAAG 8

8.1

8.2

8.3

8.4

A solution/liquid/dissolved substance that conducts electricity v through the
movement of ions. v/

'n Oplossing/vloeistof/opgeloste stof wat elektrisiteit gelei v/ deur die beweging

van ione. v

Temperature at 25°C/ 298 K/ Temperatuur van 25°C/ 298 Kv
Concentration of 1 mol.dm™/ Konsentrasie van 1 mol.dm= v

It is reduced, v because Y?* gains/accepts electrons from metal X/ Itis an
oxidising agent/the oxidation number decreases. v/

Word gereduseer,v' want Y?* ontvang elektrone vanaf metaal X / Is ‘n
reduseermiddel / die oksidasie getal verminder v

OPTION 1/OPSIE 1
Mg and/en Cu v

Eocell = Eocathode - annode‘/
Eosel = Eokatode - EC‘anode
= (+0,34) v - (-2,36)v
=2,7V

OPTION 2/OPSIE 2
Mg and/en Cu v/

Cu?** +2e — Cu +0,34Vv/
Mg — Mg**_+2e_ -236VV/

Cu**+Mg — Cu +Mg®* +2,70VV

Notes/Aantekeninge
Accept any other correct formula from the data sheet/ Aanvaar enige ander

korrekte formule vanaf gegewensblad.

Any other formula using unconventional abbreviations, e.g. E°; = E%a - E%a
followed by correct substitution:/ Enige ander formule wat onkonvensionele
afkortings gebruik bv. E°, = E°\ - E°ry gevolg deur korrekte vervangings:

-1 mark/punt
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QUESTION 1
11 B vV )
12 C vV )
13 D vV )
14 A vV )
15 A vV )
16 D vV )
1.7 C vV )
18 C vV )
19 C vV )
1.10 A vV )
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QUESTION 8

8.1

8.2

8.3.1

8.3.2

8.3.3

8.1.1 NHs/Ammonia v
8.1.2 It's a proton / H* / Hydrogen ion acceptor v/

8.1.3 Ammonium chloride v/

8.2.1 Hydrolysis is the reaction of a salt with water. (2 or 0) v'v/

8.2.2 NH4* (aq) + H20 (f) vV > Hs30* (aq) + NHs (aq) v
Due to the formation of hydronium ions (H3O") the solution is
acidic v’

Burette. v/
Yellow to Blue v

Equivalence point v/

What is the endpoint and equivalence point in titration?

Equivalence point refers to the point at which the chemical reaction comes to a stop,
whereas endpoint refers to the point at which the colour change in a system or solution
occurs.

As an example, take a strong acid solution as an analyte that is titrated with a strong
base. In this case, the pH of the analyte starts out very low (as the analyte solution is a
strong acid). As strong base is titrated into the solution, the pH increases slightly but in
general will not change much. However, at some point the number of moles of base that
have been added to the solution will be equal to the number of moles of acid in the
original analyte. At this point the pH will change very dramatically as the solution will now
be neutral. After this adding any more of the strong base will rapidly make the solution
basic. It is the very large change in pH over a small range of the added titrate volume
that is the reason to perform a titration. The point at which the number of moles of added
base are equal to the number of moles of acid in the analyte solution is called

the equivalence point. It is easy to identify this point in a titration because it is the volume
at which the pH is rapidly changing. Technically, the equivalence point is where the
titration curve exhibits an inflection point. At this point the curve has the steepest slope.
The volume at the equivalence point can be used with the known concentration of the
titrant to determine how many moles have been added to the solution. At the
equivalence point the moles of added base will be equal to the moles of original acid,
this allows the determination of the number of moles of original acid. This can then be
combined with the original volume of the analyte solution to determine its concentration.
In practice it is very important to use small aliquots to accurately determine the exact
volume at the equivalence point.
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8.3.4

Page 12 of 16

Marking criteria:

CaXVy Ny

CbXVb np
Correct substitution v/
Ratio of moles v/

c=2 OR
Vv

Final answer: 0,08 mol v

Substitution of 25 ml (0,025 dm?)

v

OPTION 1
(a) c(NaOH) = % v
02= s
0,02
= 0,004 mol NaOH | €a X
(b) n(H2S04) =~ n(NaOH)
=-x0,004 v
= 0,002 mol
0,002
(c) c((H2S04) = 0,025

= 0,08 mol-dm= v

0,2 x

OPTION 2

CaXVy
Cp XVb

Ng
np

v
25V 1

=— v
20V 2

c((H2S04) = 0,08 mol-dm™3 v

(@)

(b)

(©)

OPTION 3
Value read from graph: [Range for pH: 0,7 —0,9]

pH = -log [H30%] v
0,8 = -log [H3O*] v

[HsO*] = 0,1585 mol.dm=3 v

[H3O"] : [H2SO04]
2: 1 Vv

[H2S04] = 0,079 mol.dm3 v/

[Range: 0,063 mol-dm3 - 0,0998 mol-dm-3]

(5)
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8.3.5

Page 13 of 16

Marking Guideline
e Formulac =3 lcVi=cVa v

e  Substitution of (30 — 20) = 10 ml (0,01) v
e  Substitution of (30+25) = 55 ml (0,055) v’
e Using Kw to find [HsO*] v/

e Formula pH = -log[H30%] v

e  Substitution of [HzO*] v/

e Final answer: 1256 v

OPTION 1 OPTION 2
(a) . (a)
C(NaOH) ES V ‘/ ClVl = C2V2 \/

2 -0,02) v =
02 = n L, (0,2)(0,03 — 0,02)
(0.03-0,02) c2(0,055) v/

n = 0002 mol c2 =0,03636 mol-dm™

c(NaOH) = 0,002

(0,03+0,025)

=0,03636 moldm

OPTION 3
Nipitial = C.V ¥
= (0,2)(0,03)
=0,006 mol

Nreacted = €V
=(0,2)(0,02)
= 0,004 mol

Nexcess = Ninitial — Nre
= 0,006 — 0,004 v
= 0,002 mol

C =

_ 0002
0,055

=0,03636 moldm™

L —

n
v
0

(b) NaOHJ&»Na+ +/OH- (Ratio 1:
[OH] =0,03636 mol-dm™
(c) Kw=[HsO'][OH] = 1x1014

1x1014
[HO'] =
0,03636

v

= 2,75 x 1013 mol-dm
(d) pH = - log[H30"] v
=-log(2,75 x 10'13) v

= 12,56 v

Accept if pOH is calculated

Study copy distributed by EduResource ZA | eduresourcza.com
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1.10 A vV
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WEST COAST EDUCATION DISTRICT CAPS FORMAL ASSESSMENT 2024

QUESTION 7

7.1  pHVALUE: The negative logarithm of the hydrogen ion concentration (2)
(Hydronium ion concentration) in a solution. v’V

7.2 Conjugate Acid Conjugate Base (4)
H:0* v H.0 OH v
H2S04 v HSO4~ S0~ vV
7.3.1 CH3COONa v (Also accept NaCHsCOO) (1)
7.3.2 Mg(NOs); v (1)
7.4 Zn | 2HCl ZnCl | Ha (8)
N 0,15 0,3 0 0
An 60% van 0,15
=0,09 0,18
ng 0,12
— 3
mzn) = 9,758 Yeac = 0,6 dm
m 975 cquen = 0,5 mol. dm™3
N(zn) = 7 = _—
Mo6s ngren = (06)(0,5)
N(zn) = 0,15

ngep = 0,3 mol

©® Calculate the amount of moles of Zn reacting: v
m 9,75

N(zn) = M = o5 = 0,15

Angn = 60% van 0,15 = 0,09 mol

® Calculate the EXCESS HCl: v
ngcp = (0,6)(0,5) = 0,3 mol
An(zn)l An(HCl) =1:2 .. An(HCl) = 0’18 mol

Excess HCl: n; = 0,3 — 0,18 = 0,12 mol

Page 11
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WEST COAST EDUCATION DISTRICT CAPS FORMAL ASSESSMENT 2024
NaOH | HCl NaCl | H20
ni 0,12 0,12 0 0
An 0,12 0,12
n¢ 0 0
V(NaOH) = 0,4 dm3
n 012
C(NaOH) = v = 0—4
C(NaOH) =03 mol. dm‘3
© Calculate the CONCENTRATION of the NaOH:
An(NaOH): An(HCl) =1:1 .. An(NaOH) = 0,12 mol v
n 0,12 _
C(NaOH) = V = 0—4 = 0,3 mol.dm 3 v
O Calculate the pH of the NaOH:
OPTION 1: OPTION 2:

Kw = [OH][H30%] = 1 x 1014
(0,3)[H30%] = 1 x 1014

[H;0%] =3,33x 101 v

pH = —log [H30*] v
pH=-log (3,33x101) v
oH =13,48 v

Page 12

[OH7] = 0,3 mol.dm™3
pOH = —log[OH]
pOH = —log(0,3)

pOH ~ 0,52

.. pH=14-0,52
pH = 13,48
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6.2.2.1

6.2.2.2

OPTION/OPSIE 5

SOz 02 SO3
Mole ratio/ 2 1 2
Mol verhouding
Initial concentration/ v y 0

Aanvanklike konsentrasie | 34> _ 1 15

Change in concentration/
Verandering in 0,65 0,325 0,65v
konsentrasie

Ratiov/

Concentration at
equilibrium/ Konsentrasie 0,5v y — 0,325 0,65
by ewewig

_ [s0,1*

¢ [50,1°0,]
0,65)°
(0,5)°(y - 0,325)

1,52 =
y = 1,4368 mol. dm”>

m(0,) = cMV = (1,4368)(32)(3) v v

m(0,) = 137,949/

Remains the samev
Bly dieselfde v/

Decreasev
Verminder v’

QUESTION 7/ VRAAG 7

7.1 A proton donor. v vV (2 0or0)
‘n Proton skenker. (2 of 0)
7.2 pH = -log[H;0"] v Mark allocation:
12 / = -log[H;0"] a)pH formula/ pH formule
[H;0'] =1 %1072 b)Substitution into pH formula/

Vervanging in pH formule
K, =[H;0" J[OH]v c)K,, formula/ K,, formule

1x10™=[1x10"?][OH]v d)Substitution into K,, formula/
[OH] =1x102mol.dm3v  Vervanging in K, formule
e)Final answer correct/ Finale antwoord korrek
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12

7.3 Ba(OH),(agq) + 2HCt(ag) — BaCty(aq) + 2H,0(f)
n(HCI) = cV
=(0,75)(2) v
=1,5 mol
n(Ba(OH)Z)reacts = 1/2 n(HCE)
=(0,5)(1,5) v
= 0,75 mol
n(Ba(OH)Z)excess = Vz n(OH)
=%cV
= (0,5)(1x102)(4)v Positive marking from Q7.2
= 0,02 mol
n(Ba(OH)z)a  =0,75 + 0,02V
= 0,77 mol
m(Ba(OH),) = nM
=(0,77)(171) v M = (137 + (2 x 16) + 2) = 171 g.mol"
=131,679
Y%purity = 131,67 x100v
150
=87,78% v
Mark allocation: Puntetoekenning:
a)Calculate n(HCY) a)Bereken n(HCY)
b)Mole ratio of Ba(OH), to HC! b)Molverhouding van Ba(OH), tot HC{
used gebruik
c)Calculate n(Ba(OH);)oxcess c)Bereken n(Ba(OH),)oormaat
d)Calculate n(Ba(OH), )t d)Bereken n(Ba(OH),)ital
e)Substitution of M = 171 g.mol™ e)Vervanging van M = 171 g.mol" en
and n(Ba(OH)Z)total inton = % n(Ba(OH)Z)totaaI inn = %
fim(Ba(OH),) +150g x 100 f)im(Ba(OH),) +150g x 100
g)Final answer = 87,78% g)Finale antwoord = 87,78% (7)
7.4  Bromothymol blue/ Broomtimolblou v/ (1)
7.5 Barium hydroxide is a strong base v and hydrochloric acid is a strong acid. v

The salt that is formed is neutral and at the endpoint the pH will be (around) 7. v

Bariumhidroksied is ‘n sterk basis en soutsuur is ‘n sterk suur.
Die sout wat gevorm word is neutral en die pH by die eindpunt is (ongeveer) 7. (3)

[18]
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Physical Sciences P2/Fisiese Wotenskappe V2 17

DBE/May/June/Mel/Junie 2024

SC/NSC/SS/NSS - Marking Guldelines/Naslenriglyne

QUESTION 7/VRAAG 7
7.1 Marking criteria: Naslenkriteria: 4
¢ Any formulac=%orn ='E°r°=$ ‘e Enige formule ¢ = f;0f n=Tofc=2 v
« Substitute 10, 106 and 0.7 into formulav’ |# Vervang 10, 106 and 0.7 in formula v*
« Final answer: 0,13 mol-dm?® v e Finale antwoord: 0,13 mol-dm?® v
7.1.1 | OPTION 1/OPSIE 1: OPTION 2/OPSIE 2:
m
= i W =— i v
c MV n v Any one/Enige een
__ 10,
(106)(0,7)
=0,13 mol-dm-? v v
=0,0
_n.
°=V
_ 009
T 07
= 0,13 mol-dm3 v (3)
7.1.2  Greater than/Groter as v (1)
713  CO% (ag) + H20() v = HCO3(aq) + OH (aq) v
OR/OF
CO3 (aq) + 2H20(f) v = H2COx(aq) + 20H (aq) v
OR/OF
Na2COs(aq) + H20(f) v = NaHCOs(aq) + NaOH(aq) v
OR/OF
Na2COs(aq) + 2H20(f) v = H2COs(aq) + 2NaOH(aq) v
Marking criteria/Nasienkriteria:
¢ Reactants v Products v/
Reaktanse v Produkte v
« Ignore/ignoreer — and phases/en fases
 Marking rule 6.3.10/Nasienreél 6.3.10 (2)
7.1.4 v
e<?l' itration of) weak base and a strong acid./The equivalence point is lower than
pH7.v
(Titrasie van) 'n swak basis en 'n sterk suur./ Die ekwivalente punt is laer as n
pH van 7. (2)
7.2
7.21  Dilute acid contains small amount/number of moles of acid in proportion to the
volume of water. v'v' (2 or/of 0) ) ;
Verdunde sure bevat 'n klein hoeveelheid/getal mol suur in verhouding met
die volume water, (2)
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SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne

7.2.2

N
Vief
g
¢

DBE/May/June/MeilJunie 2024

Marking criteria:
(a)USE of ratio:

H(KOH)reacted = 2n(stOa|)roactedf .
[KOHJreacted = 2n[H2SOuJreacted ¥
(b)Subtract: n(KOH)initiat = N(KOH)reacted/
[KOHJintial = [KOH]reacted ¥ ¥’ -
(c)Divide n by 0,20 dm®in¢c = v v
(d)Either formulae: pH = -log[H3O*]/
pH = -log[H*] / pOH = -log[OH-] AND
[HsO*J[OH-] = 10"/
pH+pOH =14 Y
(e)Substitute calculated [OH™] in
[HsO*][OH-]/ in pOH = -log[OH"] ¥/
(f) Substitute calculated [H30*] in pH
formula/ pPOH inpH + pOH =14 v
(g)Final answer: 12,3 v/

Naslenkriteria:

(a) GEBRUIK verhouding:
n(KOH)gereageer = 2n(H2804)gercagoer
[KO H] gereageer = Zn[sto-i] gereageer v

(b) Aftrek: n(KOH)aanvankixk — n(KOH)gereageer
[KOH} aanvanklik = [ KOH} gereageer v

(c) Deel n deur 0,20 dm® in ¢ = % v

(d) Enige een v formules: pH = -log[H30*] /
pH = -log[H'] / pOH = -log[OH~] EN
[H:0*][OH-] = 10"/
pH+pOH =14 v

(e) Vervang berekende [OH"] in
[H30*J[OH-]/in pOH = -log[OH] v

(f) Vervang berekende [H30']in pH
formule/ pOH in pH + pOH = 14V

(g) Finale antwoord: 12,3 v’

[H30*]= 5 x 10-'3 mol-dm"3

pH = -log[H30+]
= -log(5 x 10-13) v (f)
= 12,3V (g)

OPTION 1/OPSIE 1: OPTION 2/OPSIE 2:
n(KOH)reacted = 2n(HZSO4)reacled i 1
=2(0,01) ¥(a [KOH] =g
=0,02 0,024
70,20 Y(e)
N(KOH)excess = 0,024 — 0,02 'V (b) = 0,12 mol-dm-3 e by
= 0,004 mol [H/zso—q—:e oty
n 0,01
OH"] == =—
D1 =% 0,20
= 0,004 = 0,05 mol-dm-3
020 Yo
= 0,02 mol-dm-3 " [KOH] reacted = 2[HZSO4]rescled
4 Either/
# Elnige; een = 2(0,05) . Y(a)
[H3O*)[OH-] = 10™ v (d) = 0,1 mol-dm-
[H30*](0,02)= 1 x 1014 Y(e)

~
[KOHJexcess = 0,12 - 0,1 vV (b)

| = 0,02 mol-dm3
[H:0*)jOH-] = 107
[Hs0*](0,02) =1 x 1014

[Hi0*]=5x 1013 Inol-dm*”

v(d)

Either/
Enige
een

v(e)

pH = -log[H30"]
= -log(5 x 10°13) v ()
=12,3 v (g)

OPTION 3/OPSIE 3
pOH = -log[OH-] /
pOH = -log(0,02) v'(e)
pOH=1,7

pH + pOH = 14
BH+ 1.7 = 14 v(f)

pH=12,3 v (g)

Any one/Enige een ¥'(d)
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NATIONAL SENIOR CERTIFICATE: PHYSICAL SCIENCES: PAPER Il — MARKING GUIDELINES Page 7 of 10

QUESTION 5

5.1

5.2

5.3

5.4

5.5

sodium v thiosulfate v' (accept thiosulphate)

NaOH is a STRONG v base that COMPLETELY v’ DISSOCIATES v in water.

e NaOH is a (giant) ionic solid. v' (accept if ionic bonds stated below)

e There are many v’ strong v ionic bonds / electrostatic / coulombic forces
of attraction
e Alot of energy is needed to break/overcome the ionic bonds / themv’

5.4.1 A substance in which the hydrogen of an acid v'has been replaced by
a cation. v’

542 S?>(ag) + H20(0) = HS(ag) + OH-(aq)

base acid acid base

~ LN P yd
e — —— —

Labels v“links v
5.4.3 hydrolysis v

5.4.4 BASIC v The [OH] increases OR [OH] > [H30*] v/
OR itis a salt of a strong base and a weak acidv’

5.45 FALSE Vv

551 nS)= M v = 224

——— (¥ sub both) = 0,07 mol
M 32

n(NaOH) =cV v = 0,5 x 0,3 (v sub both) = 0,15 mol
0,07 mol S reacts with 0,07 x % = 0,105 mol NaOH < 0,15 mol v

OR: 0,15 mol NaOH needs 0,15 x % =0,1 mol S >0,07 mol v

. Sis limiting reagent v/

5.5.2 Carry over error from 5.5.1 (must use the amounts that react)
Calculate theoretical yield:

EITHER: 0,07 mol S (LR) produces % v/ =0,0175 mol Na2S203

OR: 0,105 mol NaOH produces %05/ = 0,0175 mol Na2S203

Calculate actual yield and mass:
EITHER: m(Naz2S203) =nM = 0,0175v x 158 v' = 2,765 g
Actual yield = 75% v of 2,765 =2,07g v

OR: Actual yield = 75%v" of 0,0175 = 0,0131 mol v
m(Na2S203) =nM =0,0131 x 158 v =2,07g v
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