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INSTRUCTIONS AND INFORMATION

10.

y i

This question paper consists of SEVEN questions. Answer ALL the questions in your
ANSWER BOOK.

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

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

Leave ONE line between two sub questions, for example between QUESTION 2.1 and
QUESTION 2.2,

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.
Show ALL formulae and substitutions in ALL calculations.

Round off your final numerical answers to a minimum of TWO decimal places.

Give brief motivations, discussions et cetera where required.

Write neatly and legibly.



ANSWER BOOK, for example 1.11 D.

1.1 In which of the following cases is the net force on the object zero? An object which...

answer and wrlte only the letter (A-D) next to the question number (1. 1 1.6) in the

A moves with constant speed around a corner.

B moves under the influence of a force gravity only.

C moves with constant acceleration in a straight line.

D moves with equal displacements in equal time intervals.

1.2 A5 kg block traveling at X ms™ to the right collides ELASTICALLY with a 2 kg block
travelling at Y m's to the left as shown in the diagram below. The blocks remain

coupled together after the collision and move to the right.

X ms!

Y ms™!
—

2 kg

March 2024 Common Test

What change in TOTAL MOMENTUM and TOTAL KINETIC ENERGY takes place in

the above collision?

Total momentum

Total kinetic energy

Remains constant

A| Remains constant Decreases
B| Decreases Increases
C| Increases Increases
D

Remains constant
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1.3 The velocity time-graph below represents an object that has been projected vertically
upwards from the edge of a cliff. It takes x seconds to reach the highest point above

the ground, after which it falls past the edge of the cliff and strikes the ground. Ignore
the effects of friction.
A

V (ms™)

—~ ¥

Which one of the following represent the height of the cliff?
A A-B
B B-C
CcC C-D
D A-D (2)

1.4  Which ONE of the following organic compounds has a formyl group as a functional
group?

A Butane

B Butanal

C butan-2-ol

D butan-2-one (2)

1.5 Which ONE of the following compounds has the HIGHEST vapour pressure at room
temperature?

A Ethane
B Ethanol
C Propane
D

Fluoroethane (2)
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1.6 Which ONE of the following organic reactions will take place only when exposed
to light?

A CH2CH2 + H2z — CH3CHs
B CHaCHs — CH2CH2 + H2

C CHCHz + Br2 — CH2BrCH2Br

D CHsCHs + Brz — CHiCH2Br + HBr 2
6 x 2 =[12]

QUESTION 2 (Start on a new page.)

A learner constructs a push toy using two blocks with masses 3 kg and 5 kg respectively.
The blocks are connected by means of a light inextensible string. The string moves over
a frictionless pulley.

The learner places the 3 kg block on a plane that is inclined at an angle of 30° to the
horizontal. He then applies a force of 60 N at an angle of 20° to the 5 kg block by means
of a light rigid rod, causing the toy to move across a flat, rough, horizontal surface, as
shown in the diagram below.

60N

20°

Skg

The coefficient of kinetic friction between the surface and each block is 0,15.
2.1 State Newton's Second Law of Motion in words. )
2.2 Draw a labelled free-body diagram indicating all the forces acting on the 3 kg block. (4)

2.3 Calculate the magnitude of the:

2.3.1 Normal force acting on the 3 kg block (2)
2.3.2 Kinetic frictional force acting on the 5 kg block (3)
2.3.3 Tension in the string connecting the blocks (5)

[16]
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QUESTION 3 (Start on a new page.)

A hot-air balloon moves vertically upwards ata CONSTANT VELOCITY of 72 km/h. When
it is h meters above the ground, a ball is dropped from the balloon. The ball reaches its
MAXIMUM HEIGHT above the ground at point Z. Refer to the diagram below.

Assume that the dropping of the ball has no effect on the speed of the hot-air balloon.
Ignore air friction for the motion of the ball.

Ground

3.1 Give a reason why the ball keeps moving upwards after it is dropped. (1)

3.2 What is the acceleration of the ball at:

3.21 PointX (1)

3.22 PointZ (1)
3.3 Calculate the time it takes for the ball to reach its maximum height. (3)
3.4 Calculate the distance between the hot-air balloon and the ball, when the ball is at

its maximum height. (6)
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3.5 Sketch a velocity-time graph in the ANSWER BOOK for the motion of the ball from
the time it is dropped until it hits the ground.

Clearly show the following on your graph:
e The initial velocity

e The time it takes to reach its maximum height

¢ The time it passes point Y on its way downward

(4)

[16]
QUESTION 4 (Start on a new page.)
A minibus taxi with an unknown number of passengers travels at 30 m's” when it collides
head-on with a car of mass of 1 100 kg, travelling at 20 m's™, as shown in the diagram
below. During the collision the vehicles stick together and travel at 10 m's” immediately
after the collision in the direction of the original motion of the taxi.
30 ms™!
20 ms'
e~ i
1
) ® 1 @ ,-. -

The average mass of a minibus taxi on South African roads is 1 500 kg. The law states
that the combined mass of all the passengers in a minibus taxi and the taxi itself should
not exceed 3 500 kg.
4.1 What is meant by the term isolated system in Physics? (2)
4.2 Was the minibus taxi overloaded? Support your answer with an appropriate

calculation. (5)
The surface exerts a constant frictional force of 2500 N on the minibus taxi-car system as
it comes to rest.
4.3 Calculate the distance that the minibus taxi-car system moves after the collision. (5)

[12]

Copyright reserved



8
Physical 8iloaded from Stanmd¥physics.com
QUESTION 5 (Start on a new page.)

March 2024 Common Test

The letters A to G in the table below represent six organic compounds.

A
CHs
Ct — CH (|3H — CH CHs
(|3H2
l)Ha
B | CH3COCH2CHs3
C | 5,6 — dimethylhept — 2 — yne
— O — H
E CﬁaCHzCHzCHO
F | 2,3 — dimethylpentan - 2 — ol

Use the above table to answer the following questions:

5.1

Write down the:

5.1.1 IUPAC name for compound A.

5.1.2 Letters of the compounds that are FUNCTIONAL ISOMERS of each other.

Give a reason for the answer.

5.1.3 Letter of the compound that is classified as a TERTIARY alcohol. Give a
reason for the answer.

5.1.4 Structural formula of compound C.

Copyright reserved
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5.2

Compound D is heated with an organic compound P in the presence of
concentrated sulphuric acid as shown in the equation below:

Q + H20

The compound Q that is produced, contains 9,80 % hydrogen (H), 31,38 %
oxygen(O) and 58,82 % carbon(C).

Write down the:

5.2.1  Empirical formula of compound Q. Support the answer with a relevant
calculation. (6)

5.2.2  Structural formula of compound Q. (3)

5.2.3  Structural formula of the functional group of compound P. [(21 2)]

QUESTION 6 (Start on a new page.)

Two compounds M and P, shown in the table below, were used to investigate one of the
factors that influences boiling point.

6.1
6.2

6.3

MOLECULAR MASS (g.mol ")

88

88
Define the terﬁ'l boiling poinf. 2)
For this investigation write down the:
6.2.1 Dependent variable. (1)
6.2.2 Controlled variable. (1)

Write down the names of TWO homologous series that compound M can belong
to. (2)

The boiling points of compounds M and P, are respectively, 79,8 °C and 138,5 °C.

6.4

6.5

Write down the name of the homologous series to which compound P belongs. (1)
Explain the difference in boiling points of compounds M and P. (4)
[11]
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QUESTION 7 (Start on a new page.)

The equations below represent the reactions that takes place when an organic
compound reacts with sodium hydroxide under different conditions:

REACTION |
H H H
I I |
H—?—(‘i:—C——H+NaOH—>X+Y+ H20
I
H Br H
H + NaOH - Y + Z

X represents an organic product formed with a general formula CnHzn

7.1 Write down the:
7.1.1  Structural formula for compound X. (2)
7.1.2  Molecular formula for compound Y. (1
7.2 For REACTION I, write down:
7.2.1  TWO conditions that must be satisfied for the reaction to take place. (2)
7.22 TWO terms that describe the type of reaction represented by
REACTION I. (2)
7.3 Consider REACTION II.
Write down:
7.3.1  IUPAC name of compound Z. (1)
7.3.2 The type of reaction represented by REACTION II. Choose from:
SUBSTITUTION, ADDITION or ELIMINATION. 1)
7.4 Both REACTIONS | AND Il used NaOH as an inorganic reagent. Compare the
NaOH used in REACTION | to the one used in REACTION II. 2)
TOTAL:[1;{)
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS
- TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
() m : ; : S m avy (v (vip (vi) (Vi)

: Atomic number - 2
- I;II KEY/SLEUTEL Atofmgetaf : He

~ : ‘ i _
1 4

29

3 4 Electronegativity | o, Symbol : 5 6 7 8 E 10
2 Li |2 Be " Elektronegatiwiteit *| < g‘; “~Simbool eSBRC[@N[2O|s Ne
7 9 y 11 12 14 16 19 20

11 12 ) 13 14 15 16 17 18
2 Na @ Mg ' Approximate relative atomic mass CALRSIiTPIS S |2Ce| Ar
23 24 |- Benaderde relatiewe atoommassa 27 28 39 32 35,5 40
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
s KI2Ca|l2Sc|2Ti[2V [2Cr|I2Mn|2Fe|2Co|2 Ni|2Cu|2Zn|2Ga|2Ge |2 ~ Se |3 Br| Kr

39 40 45 438 51 52 55 56 59 59 63,5 65 70 73 75 79 80 84
37 38 39 40 M 42 43 44 45 46 47 48 49 50 51 52 53 54

esRb|2Sr2 Y [2Zr| NbZMo2Tc|dRU|GRh|GPd[2ZAg(=Cd[= In |2Sn|2Sb|5 Te 1 | Xe

86 88 89 91 92 96 101 103| 106| 108 112 15| 119 122 128 127 131
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

2,5

sCs|2Ba| La|2Hf| Ta|] W| Rel Os| Ir| Pt| Au| Hg|2Te|2Pb[2 Bi |2 Po|2 At| Rn
. 133| 137| 139| 179| 181| 184| 186 190| 192| 195| 197| 201| 204! 207| 209

87 38 89

s Fr | Ra Ac

58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 690 | 70 | 74

Ce | Pr ([Nd ([ Pm |Sm | Eu | Gd | Tb [Dy | Ho | Er | Tm | Yb | Lu
140 | 141 | 144 150 | 152 | 157 | 159 | 163 | 165 | 167 | 169 | 173 | 175
90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103

Th | Pa| U |[Np|(Pu|Am |Cm | Bk | Cf | Es |Fm | Md | No | Lr
232 238

226
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DATA FOR PHYSICAL SCIENCES GRADE 12

PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12

VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTES

NAME / NAAM SYMBOL / SIMBOOL VALUE / WAARDE
R o o o ;
e i |
s pas :
e it :
LD o :
mziaot:;? r/t!\r;rde M 5,98 x 10* kg
gt .
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TABLE 2: FORMULAE / TABEL 2: FORMULES

MOTION / BEWEGING

Vi =Vj+aat

Ax =v,At +1aAt? or/of Ay = v,At + aAt?

Ax =["'—;’ﬁ]m or/of Ay =["" *"f)m

Fe 2

r2

vfz = \e‘l-2 +2aAx or!of\a',2 = Vi2 +2aAy 2
FORCE / KRAG
| Fret=ma i
fs(max) = UsN fk = [JkN
F.eAt =Ap
w=mg
Ap=mv,-mv,
» Gm1 ms = Gm

WORK, ENERGY AND POWER / ARBEID, ENERGIE EN DRYWING

W=FAxcos6 U= mgh or/ofE, = mgh

1 1 Whet = AK or/of Whet = AEk
K=—mv? or/of E, =—mv?

2 z AK =Ki—Ki  orlof AEx = Ex - Ex
Whe = AK + AU or/of Whe = AEk + AEp =%

Pav = F-vay / Pgem = F-Vgem
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QUESTION 1

1.1 Dvv (2)
1.2 Dvv (2)
1.3 DYV (Accept C) (2)
14 BV (2)
1.5 AV (2)
1.6 DvV (2)
QUESTION 2

2.1 When a net force acts on an object, the object will accelerate in the direction of

the force and the acceleration is directly proportional to the force and inversely

proportional to the mass of the object.v' v

22
e T v
N
v
fx
fg v
Accepted labels
W | Fy/FW/Wight/Gravitational force
f« fffriction/Kinetic friction
N Fn/Normal force
T Tension/F1/T
231 N=F,
N =mgcosé#
N =(3)(9,8)cos30° v/
N =25,46N v

2.32 f.=uNv
f. =(0,15)[(5)(9,8) +(60)sin20°] v
f, =10,43N v
2.3.3 POSITIVE MARKING FROM 2.3.1 AND 2.3.2
3kg:

F.=ma } -
T+(~ﬁ<)+(—fgn)= ma

T —(0,15)(25,46)—(3)(9,8)sin30° = (3)a v
T=3a+1852 ............ eq.1

Copyright reserved
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5kg:

F.=ma

fo4+(=f)+(-T)=ma

(60)c0s20° -10,43-T =(5)a

. 3a+18,52=4595-5a
a=23,43m.s™

T =3(3,43)+18,52v
T =2881NV

OR

T =4595-5(3,43) v
T =28,80N v

QUESTION 3

3.1 Inertia.v’

3.2

3.2.1 0/ zero/ 9,8m.s™ downwards v’

3.2.2 9,8m.s downwardsv’

v

[16]
(1

(1
(1

3.3
Upwards Positive

vV, =V, +aAtv
0=20+(-9,8)At v
At=2,04s v

Upwards Negative

V, =V, +aAtv
0=-20+(9,8)At v
At=2,04s v

3)

Copyright reserved
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3.4 POSITIVE MARKING FROM 3.3

Upwards Positive

Ay =V,AtY
Ay =(20)(2,04) v
Ay =40,80m
]
Ay = v,Ar+%aAt2/ IABZ VAL + —aAty
Ay =(20)(2,04) +(0,5)(-9,8)(2.04) v | Ay-= (-20)(2,04) +(0,5)(9,8)(2,04)2 v
Ay =20,41m Ay = —20,41m ©6)
OR Ay =20,41m
v? =v’+2aAy v OR
(0)* =(20)* +2(-9,8)Ay v/ vZ =v?+2aAy v
Ay =20,41m (0)* =(-20)* +2(9,8)Ay v
W Ay =20,41m
Distance = 40,80 — 20,41 v yﬁ
=2039mv Distance = 40,80 — 20,41 v
=20,39 mv’

3.5 POSITIVE MARKING FROM 3.3 AND 3.4

Upwards Positive

i(s)
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Upwards Negative

\ 4

t(s)

Marking criteria

Initial velocity 20 m.s™/72 km/h

Time for the ball at maximum height, 2,04s

Time for the ball passing point Y, 4,08s

' NRVENEN

Straight line graph extending beyond point Y.

QUESTION 4
4.1 A system on which the net external force is zero.v'v" (2 or Q)

4.2

Zpbefore = zpafrer
my, +m,yv, = (m, +m,)v, v
m,(30)+(1100)(-20) v" = (m, +1100)(10) v’

m4 = 1650 kg

The total mass is less than the allowed massv'.
.. No.v

4.3 POSITIVE MARKING FROM 4.2

OPTION 1

vi2 = v;2 + 2aAxv F.,=mavy
(0)2 = (10)% + 2(- 0,91)Axv’ -2500 = 2750av’
Ax = 54,95m v/ a=-091ms?

Copyright reserved
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OPTION 2
_
Fnet - At ‘/
m(vy — v;)
Fret = TTTAF]]

2750(0 — 10) o

—2500 = At

At=11s

x:v,;+vf

v
X At
2

1040 v
=2><11

=55m v

[12]

QUESTION 5

5.1.1 1-chloro-2,3-dimethylpentane

Marking criteria:

e correct stemv’

e correct substituents: chloro and dimethylv’

¢ |UPAC name completely correct including numbering, sequence and hyphen v/

5.1.2 Band E v
Have the same molecular formula but different functional groupsv'v*
OR
Have the same molecular formula but B is a ketone whereas E is an
aldehydev' v’

Marking criteria:
If any one of the underlined key phrases in the correct context is omitted , deduct
1 mark.

The underlined phrases must be in the correct context.

513 FV

The C atom bonded to the functional group/hydroxyl (group)/-OH is bonded to
three other C atoms. v'v' (3)

Copyright reserved Please turn over
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5.1.4
) |
HN— (|3 — C = C — (]3 — — H
H H
Marking criteria:
¢ Correct functional groupv’
e correct stem and substituents: heptyne, dimethylv’
e Whole structure correct v/
5.2
H O C
% 9,80 31,38 58,82
— i !: “r = E
m 080 58,82
. m 9,80 A e by 58,82 v
M 1 -' 160 12
=9,80 A =106 = 4,902
Ratio 5 1 2,5
CsH1002v v
Marking criteria:
e Correctly calculating number of mols of Hv', Cv" and Ov
e Correct ratiov’
e Correct empirical formula v'v/
822 H H H H
T P
H H H H

Marking criteria:
e Functional group correcty’
e \Whole structure correct v'v’

Copyright reserved
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5.2.3

v
(1)
[22]
QUESTION 6
6.1.
Marking criteria:
If any one of the underlined key phrases in the correct context is omitted, deduct 1
mark.
The underlined phrases must be in the correct context.
The temperature at which the vapour pressure of a substance equals
atmospheric pressure. v'v'
(2)
6.2.1  Boiling point. v (1)
6.2.2 Molecular mass. v (1)
6.3 Carboxyllic acidv’
Ester v/ (2)
6.4 Alcoholv’ (1)
6.5 The intermolecular forces between molecules of M are dipole-dipole forcesv’
while between molecules of P there are hydrogen bonds. v/
The intermolecular forces between molecules of P are strongerv’
and require more energy to overcome. v’ (4)
[11]
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QUESTION 7

7 s |
Il-l H H
g
H
Marking criteria:
¢ Functional group correctv’
e Whole structure correct v’
(2)
7.1.2 NaBrv (1)
7.2.1 Concentrated strong base/NaOHv'(in ethanol)
Heat v/ (2)
7.2.2  Eliminationv’
dehydrohalogenationv’ (2)
7.3 (1)
T2 (1)
74  'Concentrated NaOH in (1) v/
Dilute NaOH in (Il) v/ (2)
[11]
TOTAL: 100
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