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INSTRUCTIONS AND INFORMATION

1. Write your name and other applicable information in the appropriate
spaces on the ANSWER BOOK.

: The question paper consists of SEVEN questions. Answer ALL the
questions in the ANSWER BOOK, except question 7.2.2 which should
be answered on the provided graph paper on page 15.

3. Start EACH question on a NEW page in the ANSWER BOOK.

4. Number the answers correctly according to the numbering system used
in this question paper.

B. Leave ONE line between two sub-questions, for example between QUESTION
3.1 and QUESTION 3.2.

6. You may use a non-programmablé pocket calculator.
7. You may use dbﬁﬁ)pm&é _rﬁé;tﬁe{ﬁfatical instruments.
8.  ShowALL formulae and substitutions in ALL calculations.

9. Round off your FINﬂWerical answers to a maximum of THREE
decimal places where necessary.

10.  Give brief motivations, discussions, etc. where required.
11.  You are advised to use the attached DATA SHEETS.

12.  Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Four options are provided as possible answers to the following questions. Each question

has only ONE correct answer. Choose the answer and write only the letter (A — D) next
to the question number (1.1 — 1.5) in the ANSWER BOOK, e.g. 1.6 A.

1.1 The activation energy for the forward reaction of the reaction below is

230 kJ.mol™
Az + B2 — 2C AH = + 150 kJ.mol™

What is the enthalpy change for this reaction?

A. 380
B. 230 -
C. 150 1

D. 80

1.2 ONE mole of water
the same...
A. molar mass.

B mass.
C. density.
D. number of molecules.

()

E mole of carbon dioxide (CO2) will have

()

1.3 Which of the following represents a neutralization reaction?

A. HCl+Zn— ZnChk

B. H2NOs+Cu— CU(NO%
D. .
1.4 Consider
A :.'_r'
B. 1 hye
C. sodium methanoate

D. sodium acetate

Copyright reserved

()

IS the name of the salt formed in this reaction?

(ag) — CH3COONa (aq) + H20 (/)
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1.5 The pressure of a gas is 200 kPa when its volume is 3 000 cm?®. If the gas is
compressed to 2 000 cm?® at constant temperature, what is its new pressure?

A, 250 kPa
B. 300 kPa
C. 350kPa
D. 400 kPa 2)

[10]
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QUESTION 2 (Start on a new page)

The following reaction between Ammonia and Oxygen takes place at constant
pressure and temperature:

2.1 2)

(1)

2.2 Give a reason why i

2.3 Redraw the graph and indicate with a dotted line the effect of a catalyst on

the activation energy. (1)
2.4 Write down the values for the:

2.4.1 Energy of the products (1)

2.4.2 Energy of the reactants (1)

2.4.3 Activation energy for the reverse reaction (1)

2.4.4 Activation energy for the forward reaction. (1)
2.5 Calculate the heat of reaction,(AH), for the reverse reaction. (2)

2.6 What effect will the addition of the catalyst have on:
(Choose from INCREASES, DECREASES or REMAINS THE SAME)

2.6.1 The energy of the products? (1)
2.6.2 The heat of reaction? (1)
2.6.3 The activation energy for the reverse reaction? (1)

[13]

Copyright reserved Please turn over


happy
Rectangle


Physical Sciences/Gr 11 - ol Limpopo DoE/September 2025
NSC

QUESTION 3 (Start on a new page)

3.1 i n belc the tion itric acid with ampholyte X to form

+ | NO3”

3.1.1 Define a.base

3.1.2 Write a chemical equation for the reaction above.

3.1.3 Write down the NAME of ampholyte X.

3.2 Explain why W base in the reaction below.

HCt(aq)+H20(1)— (aq)
33 Describe the T g ator.

3.4 Write a balanced equatior this reaction and identify the acid and the base
required to prepare potasswm chloride.

(2)
©)
)

)
)

@)
[14]
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QUESTION 4 (Start on a new page)

A solution of calcium carbonate (CaCOs) was prepared by dissolving 20 g of
powdered CaCOsin 500 cm?® of water.

This solution was then added to 500 cm?® sulp
concentration of 0.25 mol.dm as in the set up bele

4.1 Define the term limiting agent. (2)
4.2 Write a balanced equation for the reaction in the set up above. (3)
4.3 Calculate the initial concentration of the CaCOs3 solution. (4)

4.4 Which substance is the limiting reagent? Show by means of a suitable

calculation. (4)
4.5 Calculate the percentage purity of the excess reagent. 3 (5)
[18]
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QUESTION 5 (Start on a new page)
5.1 Define the term molar mass in words. (2)

5.2 An organic acid was analysed and found that it has the following chemical
composition:

76.6%carbon(C) 12.05%Hydrogen (H) 11.35%o0xygen(0)
The reaction of this acid with alcohols produces a compound that has a fruity
smell. During combustion, 0.01272g of this acid was used and it produced

0.01863g of carbon dioxide (CO2) and 0.0075 g of water, according to the
following reaction:

CnHOn + 502(?)~+coz (9)+ H20(2)
G ol

521 Calculatejthe molar mass of H-0 2)
5.2.2 Given the pe—r: . ' above, determine the empirical formula for the

acid. (7)

5.3 Calculate the number:‘ﬁgles of carbon dioxide produced (3)

[14]

Copyright reserved Please turn over


happy
Rectangle


Physical Sciences/Gr 11 9T Limpopo DoE/September 2025
NSC

QUESTION 6 (Start on a new page)

When sulphuric acid reacts with water, it ionises in two steps, as shown in the two balanced
equations below:

O(t) — H:O'(aq) + HSO, (aq)

120(t) — H30*(aq) + SO (aq)

(y-Brensted theory. (2)

6.1  Define an acid in terfiis-0f the
6.2 Is the solution forme paction | ACIDIC or BASIC (ALKALINE)? Give a reason

for your answer. (2)
6.3 Write down a conjugate base of H3O* (2)

6.4 A few drops of bromothymol blue indicator are added to a potassium hydroxide
solution in a beaker. Adilute sulphuric acid solution is now gradually added to this
solution until the co he indi

Write down the:
6.4.1 Type of react akes place. (2)
6.4.2 Balanced ch uation for the reaction that takes place. (3)
6.4.3 Colour change of t tor. Choose from the following:

Blue to yellow OR Ye (0 blue OR Blue to purple (2)
6.4.4 Write down a reason why bromothymol blue is the most suitable indicator

for this reaction. (1)

[14]
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QUESTION 7 (Start on a new page)

(2
occupies a volume of 5.0 L at a pressure of
‘decreased to 150 kPa at constant temperature,
the final volume? (4)
aper provided to draw a pressure vs volume graph
/ : ot D scale) and show by means of point X on the
graph the |n|t|al and the final value of the volume. (4)
73 A gas sample has a mass of 16 g and occupies a volume of 11.2 dem?®
at standard temperature and pressure (STP).
"'l N |
Determine, by calc e formula of the gas. (5)
74 A Dbicycle tire reducing its volume by half. If the
temperature remail at happens to the pressure of the air
inside the tire? EX \ (2)
[17]

TOTAL: [100]
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TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
S5 R -
e ; T
e “
e To

TABLE 2: FORMULAE/TABEL 2: FORMULES
3

P1V1=P2V2

n:_n:]_ nzi
M Ry NA

e W c=" ORIOF =T
v, Vv MV
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TABLE 4A: STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD-REDUKSIEPOTENSIALE
Half-reactions / Halfreaksies

E%pn |

Increasing strength of oxidising agents / Toenemende sterkte van oksideermiddels

F2(g) + 2e—

Co** + e

H202z + 2H* +2e~
MnO, + 8H' + 5e~
Clz(g) + 2e—

Crz02" + 14H"* + 6e-

Oz(g) + 4H* + de~
MnOz+ 4H* + 2¢~
Pt3* + 2e~

Bra(l) + 20~

NO3; + 4H* + 3o~
Hg2* + 2¢~

Ag* + o~

SOZ™ + aH* + 20~
Cu?* + e

Sn** + 20~

S + 2H* + 2o~

2H* + 20~

Fe’* + 3o~
Pb?* + 2e~

Sn?* + 2¢-
Ni2* + 2e—
Co?* + 2e~
Cd?** + 2e~
Cr3*+ e
Fe?* + 2e-
Cr3* + 3e—
Zn2* + 2e—
2H20 + 2e~
Cr2* + 2e—
Mn2* + 2e~
Al + 3o~
Mg?* + 2e—
Na* + e~
Ca?* + 2e~
Sr?* + 2e
Ba?* + 2e~
Cs* + e
K"+ e~

Li* + e~

4S8 kb AL EET B E AL NS RIEE R LML ILEE NIV IOV L M) LY

2F-

Co?*

2H20

MnZ* + 4H20
2Ct

2Cr** » 7H20

2H20

Mn?* = 2H20
Pt

28r

NO(g) + 2H20
Hg(?)

Ag

NO2z(g) + HzO
Fo?*

H202

21

Cu

S + 2H20
40H~

Cu

S0:z(g) + 2H20
Cu*

Sn?*

H2S5(g)

Hz{g)

Feoe
Pb

Sn
Ni
Co
Cd
Cr2*
Fe
Cr
Zn
Hz(g) + 20H~
Cr
Mn
At

+ 2,87
- 1,81
+1,77
1.51
1,36
1,33
1,23
1,23
1.20
+ 1,07
+ 0,96
+ 0,85
+ 0,80
+ 0,80
+ 0,77
+ 0,68
+ 0,54
+ 0,52
+ 0,45
+ 0,40
+ 0,34
+ 0,17
+ 0,16
+ 0,15
+ 0,14
0,00

— 0.06
-0,13

- 0,14
- 0,27
- 0,28
- 0,40
— 0,41
— 0,44
- 0,74
— 0,76
- 0,83
— 0,91
- 1,18
- 1,66
— 2,36
-2,71
- 2,87
— 2,89
- 2,90
-292
- 2,93
- 3,05

+ 4+ ¢+ 4 + 4
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TABLE 4B: STANDARD REDUCTION POTENTIALS

Half-reactions / Halfreaksies

E® (v

=

Increasing strength of oxidising agents / Toenemende sterkte van oksideermiddels

Li* + e~
K'+ e
Cs*'+e~
Ba?* + 2e—
Srit + 2e~
Ca?*' + 2e~
Na* + e~
Mg?** + 2e~
AL + 3e-
Mn?* + 2e~
Cr2* + 2e~
2H20 + 2e~
Zn2* + 2e~
Cr3* + 3g~

F@** + 2o=
Cr**+e

wtfd

n _}.‘ '@. _',' 2“'9-.

SO2™ 4+ 4H" + 2e-
Cu?* + 2e~

2H20 + O2 + 4o~
SOz + 4H" + 40~
Cu* + e~

Iz + 2o~

Oz(g) + 2H* + 2o~
Fe?* + e~

NO 5 + 2H" + e~
Ag. - e—

Hg?** + 2e~

NO3J + 4H* + 3e-
Brz(l) + 2e~

PtZ* + 2 e~

MnNOz + 4H" + 2e~
Oz(g) + 4H* + 4@~
Cr202~ + 14H* + 6o~
Ctz(g) + 2e~
MnO, + BH* + Se~
H202 + 2H* +2 o™
Co?* + e~

Fz(g) + 26—

ESEESNES A RIS RSN TES S ERSESEFR AT R ES RS RS SRR LR E R RSN

Li

Cs

Ba

Sr

Ca

Na

Mg

At

Mn

Cr

Hz(g) + 20H~
Zn

Cr

Fe

Ccr’*

Cd

Co

Ni

Sn

Pb

Fe

Hz(g)

H2S(g)

Sn2+

Cu*

S0z(g) + 2H:20
Cu

40H—

S + 2H20

Cu

21

H202

Fe?*

NO2z(g) + Hz0O
Ag

Hg(?)

NO(g) + 2H:0
2Br

Pt

Mn2* + 2H20
2H20

2Cr** + TH20
2CL

Mn2* + 4H20
2Hz20

Co=*

2F-

- 3,05
— 2,93
- 2,92
- 2,90
- 2,89
- 2,87
-2.71
— 2,36
- 1,66
- 1,18
— 0,91
- 0,83
— 0,76
— 0,74
— 0,44
— 0,41
- 0,40
— 0,28
- 0,27
- 0,14
- 0,13
- 0,06
0,00
+ 0,14
+ 0,15
+ 0,16

+ 0,17

+0.34
+ 0,40
+ 0,45
+ 0,52
+ 0,54
+ 0,68
+077
+ 0,80
+ 0,80
+ 0,85
+ 0,96
1,07
1,20
1,23
1,23
1,33
1,36
+ 1,51
1. 77
+ 1,81
+ 2,87

B A AN K

>

Increasing strength of reducing agents / Toenemende sterkte van reduseermiddels
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SUBMIT THIS SHEET WITH THE ANSWER SHEET
QUESTION 7.2.2
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