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physical Sciences P2
Grade 12 Prep. Exam.

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

FS/September 2026

Various 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 numbers (1.1 to 1.10) in your ANSWER BOOK, for example,

1.11E.

1.1

1.2

The EMPIRICAL formula of but-2-ene is ...

A CoH.
B CHoa.
C CasHs.
D CsHio.

Consider the organic compounds below.

COMPOUND 1 COMPOUND 2
- 1 o
H—(|3—C=C|)—H H—C—O—(IZ—H
H H H
COMPOUND 3 COMPOUND 4
i B
H—C—C—0—H H—C—(ll——Cll—H

|
H H H

The compound that is a functional isomer of a ketone is ...

A compound 1.
B compound 2.
C compound 3.

D compound 4.
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13  Consider the STRUCTURAL FORMULA of an organic compound below.

0 H

| |

H——C—O-—Cli-—H
H

The correct IUPAC name is ...

A ethanol.
B methanal.
C ethanoic acid.
D methyl methanoate. (2)
1.4  Study the graph below.
&
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Course of the reaction
The activation energy for the reverse reaction is ...
A X.
B Y.
C Z.
D Y-Z.
(2)

Cnr\\:rinl-.t. g a
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1.5

1.6

1.7

S FS/September 2026

Carbon dioxide gas (CO2) is . . .
: Prepared by adding pieces of calcium carbonate,
mass 100 g, to dilute hydrochloric acid (HC?Y) in a conical flask.

Whlc_h statem_e_-nt below is correct regarding the reaction and changes in the
reaction conditions?

A Increasing the volume of the dilute HCZ increases the rate of reaction.

B US‘”Q 100 g of bigger pieces of calcium carbonate increases the rate of
reaction.

C Increasing the temperature increases the rate of reaction.

D T_he_mass of the conical flask and its contents increases as the carbon
dioxide is formed. (2)

_Catalysts are extensively used in industries. The most probable reason for this
is that a catalyst ...

A increases the rates of both the forward and reverse reactions.

B decreases the rate of the reverse reaction only.

C increases the rate of the reverse reaction only.

D can shift the equilibrium position to the preferred side. (2)

Consider the following hypothetical reaction.
Ax(g) + B(g) = A2B(9) AH<0

The reaction reaches equilibrium at temperature T. Which ONE of the following
changes to the equilibrium conditions will result in an INCREASE in the

equilibrium constant, Kc?

A Increase in temperature

B Decrease in temperature

C Increasing both pressure and temperature

D Increase in pressure by decreasing volume (2)
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1.8

18

1.10

Which ONE of the following substances CANNOT act as an ampholyte?
IC

A H20

B HCO3

C HNO3

D  HSO; 2)

Sulphuric acid, H2S04(aq), and hydrochloric acid, HC{(aq), solutions of EQuAL
CONCENTRATIONS are compared.

How does the concentration of H30*(aq) in a solution of HC{(aq) and the pH of
HC(aq) compare to those of the H2SO4(aq) solution?

[Hs0*] OF HCe(aq) pH OF HCe(aq) |
A Higher than Higher than
B Lower than Higher than
C Higher than Lower than
D Equal to Equal to (2)

A standarq copper-silver electrochemical cell delivers a current. How do the
concentrations of the two electrolytes change with time?

A [Cu?"] increases and [Ag*] decreases with time.
B [Cu?] and [Ag*] decrease until both are zero.
G [Cu?*] decreases and [Ag*] increases at the same rate

2+ *
D [Cu?’] and [Ag*] are unaffected as the reaction proceeds (2)

[20]
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QUESTION 2 (Start on a new page.)
The letters A to F in the table below represent organic compounds.
] H H
H—CII—H H H (|) H H
|(::| H_‘%—(::_é—éh_‘?‘_'*
A C 8 H H ‘ H
BB o g
H—C—C—C—C—C—H H H=E=—H
Fiddd ]
C | Carboxylic acid D | C4HsO
E | CeHiz F | Propyl ethanoate
21 Write down the letter(s) that represent(s) the following:
2.1.1 Hydrocarbons (2)
2.1.2 An aldehyde (1)
2.1.3 Acompound that can undergo an addition reaction (1)
2.2 For compound B, write down the:
221 General formula of the homologous series to which it belongs (1)
2.2.2 Type of alcohol (1)
2.2.3 IUPAC name (3)

2.3 Compound C is a straight-chain functional isomer of compound F.
2.3.1 Define the term functional isomer. (2)
232 Write down the structural formula of compound C. (2

2.3.3  Using structural formulae, write down the balanced equation for
the formation of compound F.

(7)

2.4 For compound A, write down its IUPAC NAME. (3)

2.5 For compound D, write down the condensed structural formula of its
FUNCTIONAL ISOMER. [ 2(52)])

i r
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QUESTION 3 (Start on a new page.)

FS/September 2026

The boiling points of organic compounds at a specific pressure are compared.

3.1

3.2

3.3

3.4

MOLAR MASS o
COMPOUND (g-mol) BOILING POINT (°C)
A | CH3;CH;CH.CH3s 58 -0,5
B CH3;CH2.CHO 58 48
c CHsOH 32 65
D CHs;CH20H 46 78
Define the term vapour pressure. (2)
Choose the symbol (A to D) of the compound with the highest vapour
pressure. (1)
Explain the answer to QUESTION 3.2. (2)
Co_mpounds A to D are compared. Fully explain the difference in
boiling points of compounds:
3.4.1 Aand B (4)
342 CandD
(3)
[12]
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QUESTION 4 (Start on a new page.)

Study the flow diagram below and answer the questions that follow,

|

CH3CH2CH2CH2C¢€ |« ALKANE 11 ﬁﬂv +
III | Combustion
A4
PRODUCT(S)

4.1 Write down the type of reaction represented by:

411 Reactionl (1)

412 Reaction I (1)
4.2 Consider reaction III.

421  Write down the IUPAC name of the reactant. (2)

422 Using MOLECULAR FORMULAE, write down the balanced

equation for the reaction. (3)

4.3  Wirite down the structural formula of compound Y. (2)
4.4  For reaction I, write down the NAME of the inorganic reactant. : ﬁ_%

QUESTION 5 (Start on a new page.)

5.1  The reaction rate of ammonia (NHs) and oxygen (O2) in a 2 dm3
container is monitored. The balanced equation for the reaction is as
shown below:

NHs(g) + Oz (g) — NO(g) + H20(g) AH <0

The rate of formation of NO at time T is found to be 0,3 mol-dm™-s™.

5.1.1  Copy the above chemical equation into your answer book and

balance it. 2)
51.2 Calculate the rate at which H20 is being produced at time T in b
mol-dm3-s. 2
\’: 5 \‘

"NH, 4 02 —NO+t M0
i e turn over
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ase the reaction rate, the pressure

to incre .
o e g Concslﬁgﬁfdtgzt'increased by decreasing the volume of the
SEes 5
ggnttg?ng? to 1 dm? at constant temperatur

5.1.3 s the learner's conclusion correct? Write down YES or NO. (1)

51.4 Explain the answer {0 QUESTION 5.1.3. 3

. ; igate how surface area affects the
ments are used to mvestlgg . :
5.2 2:2 ?))f(przgction between excess solid magnesium (Mg) ribbon ang

dilute nitric acid (HNOs) at room temperature.

During the reaction, the gas formed is col!ectgad in the measuring
cylinder. The balanced equation for the reaction is:

Mg(s) + 2HNOs(aq) — Mg(NOs)2(aq) + Hz(g)

The summary of the investigation is tabulated below.

EXPERIMENT |MASS OF MAGNESIUM (g)| STATE OF DIVISION
A 2
B 2

Ribbon cut into small pieces

Ribbon as one large piece

Volume vs Time

& 900
£
2
8 675 -
8 1
- AT
o 4501 e
= u H
5 Y o
S 225 2E e
- _:::::::E::::::::::::L
O .
m ___““*‘Wﬁ“ﬂ—
0 20 40 2
0 80 100
. 120 140
5 Time (s) :
21 Write down t i
he Investigative question for this investigation @

522 The rate of P

roduct; .
13,8 cm3.g1' Iction of hydrogen in the first 50 seconds is

A learner '
in the firsﬁr%%lcéig;itdisopcm3 of hydrogen will be produced
learner s correct or not.‘ 18y Galculation whether the

(3)
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5.2.3 Will the reaction rate between 60 and 80 seconds be GREATER
THAN, LESS THAN or EQUAL TO the rate calculated in

I?
QUESTION 5.2.2% (1)
524 Use the graph to give a reason for the answer given in
QUESTION 5.2.3. 2)
525 Draw the above graph (not to scale) in your answer book and
label it as A.
On the same set of axes, draw a graph for experiment B and
label it as B. (2)
526 Calculate the remaining mass of magnesium after the reaction
has stopped.
Take the molar volume of gas to be 24 dm¥®mol' at room
temperature. (6)
[24]
C .
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UESTION 6 (Start on a new page-) _ o
Q ( 4 with the following equilibrium

i [
Consider a solution of ethanoic ac
established at room temperature.

" AH <0
CHsCOOH(ag) + Hz0(f) = Hs0"(@d) * GHsCOO" (aq)

jon is
At equilibrium, it is found that the pH o|f the solutl
of moles of CH:COOH(aq) is 0,066 mol.

3,2 and the number

6.1  Explain the term equilibrium. ()

6.2  Calculate the equilibrium constant of an aqueous SOIUt'qn of ethanoic

acid at room temperature. (5)

6.3  More CHsCOOH is added to the equilibrium mixture. How will the pH
of the solution be affected? Write down only INCREASES,
DECREASES or STAYS THE SAME. (1)

6.4  Explain the answer to QUESTION 6.3. 3)

6.5 Draw a graph of potential energy (kJ-mol') versus the reaction
coordinate for the forward reaction.

Indicate the following on the graph:

*  Activation energy
. Heat of reaction

. Formulae of reactants and products (4)
[15]
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QUESTION 7 (Start on a new page.)

74 10goi impure sodium carbonate (NazCOs3-10H20) is dissolved i
) - £ if - d
io make a solution of 500 cm3. 25 cm?® of this solution is titr:telél]x‘?tﬁer
0.1 mol-dm® HzSOx solution, e

The apparatus below is used for titration.

H2S04(aq) + Na2COs (aq) — NazSOs(aq) + CO2(g) + H20(1)

This reaction is known as a neutralisation reaction.

74.1 Explain the term neutralisation reaction. (2)
74.2 Wirite down the name of the apparatus labelled A. (1)
71.3 Wirite down the name of the most suitable indicator for this
titration. (1)
714 Explain the answer to QUESTION 7.1.3. 2)
72 10 cm? of H2S04 is used to neutralise the Na2COs3 solution.
721 Calculate the mass of the impurities in the impure sodium
carbonate. )
722 Calculate the percentage purity of the sodium carbonate. ; 1(;%
Copyright reserved please turf 0%
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QUESTION 8 (Start on a new page.)
i the diagram below. The
An electrochemical cell is assembled as shown lnon beaker X is blue.

cell functions under standard conditions. The solul

Al

Cu——

Salt bridge

8.1 For the above cell, write down the:

8.1.1 Energy conversion @)

8.1.2 NAME or FORMULA of a substance that can be used in the
salt bridge (1)

8.2 In which beaker will the ion concentration decrease? Give a reason
for the answer. 2)

8.3  Write down the:

8.3.1 Oxidation half-reaction (2)
8.3.2  Cell notation of the cell (3)
8.4 Calculate the initial emf of the cell under standard conditions. 4)
8.5 CuCt crystals (about a spatula-f i i
e patula-full) are dissolved in the copper half-
8.5.1  How will this change affect the '
cell potentig|?
INCREASES, DECREASES or REMAINS THE SCAt]I\(/)I(ése from (1)
8.5.2 Explain the answer to QUESTION 8.5.1
5.1, (1)
[16]
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QUESTION 9 (Start on a new page.)

The diagram below rep(esents the purification of copper ore to pure copper.
The cell also contains zinc, silver and platinum impurities.

- ok

B — A
_/
91 Besides purification, what other process can this type of cell be used
for? (2)
9.2  Which electrode is the anode? Write down A or B. @)
9.3  Write down the electrode on which pure copper will be deposited. @)}
9.4 Write down the half-reaction that takes place at the anode. (2)

9.5 When the current flows through the cell for t minutes, 16,5 g of pure
copper is deposited at one of the electrodes. Calculate the number of

moles of electrons that flow through the circuit in t minutes. (4)
[10]
TOTAL: 150
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DATA FOR PHYSICAL SCIENCES GRADE 12
PAPER 2 (CHEMISTRY)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12
VRAESTEL 2 (CHEMIE)

TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTES

FS/September 2026

NAME / NAAM SYMBOL / SIMBOOL VALUE / WAARDE
3523‘322155?55 = p’ 1,013 x 105 Pa
\olers gusibhits b ST Vi 22,4 dm®mol"
S Bnartun it ™ 273K
Ll 55 skt e 46X1075C
Avogadro's constant o 6,02 x 107 mol

TABLE 2: FORMULAE / TABEL 2: FORMULES

N

m

== N===

=M Na

_E /f -—ﬂ. —l

eS g or/o E=gm n—Vm

c,V n

SA~8 o =8 pH = -log[H30"]
cVp  Np

Kw = [HaO*][OH] = 1 x 10-* at/by 298 K

6 _ 0 [Z] 0 _ 0 2]
Ecen ) Ecalhode z Eanode / Esel - Ekatode w Eanode

or/of

0 _ 8 0 0 _ 06 Q9
Ecell = Ereduction = onidaliun/ Esal - Ereduksie = Eoksidasie

or/of

9 _ 0 0 8 _ -0 ]
Ecell - onldising agenl ~ Ereduclng agent / Etsel e Eoksldeermlddel - Ereduseermiddel
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