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INSTRUCTIONS AND INFORMATION

1. Write your centre number and examination number in the appropriate spaces
on the ANSWER BOOK.

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

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

guestion paper.

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

6. You may use a hon-programmable calculator.

7. You may use appropriate mathematical instruments.

8. You are advised to use the attached DATA SHEETS.

9. Show ALL formulae and substitutions in ALL calculations.

10. Round off your final numerical answersito_a minimum of TWO decimal places.
11. Give brief motivations, discussions et cetera where required.

12. Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Choose
the answer and write only the letter (A-D) next to the gquestion number (1.1-1.6) in the
ANSWER BOOK, for example 1.11 D.

1.2

1.3

ewton's Second Law of Motion, the acceleration of an object is . .

| to its mass.

€ directly proportional to its mass.

D independent of its mass.

(2)
A ball, moving horizontally, hits a wall with a speed 2v. The ball then bounces
back horizontally with a speed v, as shown in the diagram beiow.

2V v
® — @

Which ONE of the following combinations regarding the linear momentum and
the fotal kinetic energy of the ball for the collision above is CORRECT?
Assume that the ball-wall system is isolated.

LINEAR MOMENTUM KINETIC ENERGY
A Conserved e Conserved
B Conserved | Notconserved
C Not conserved Conserved
D Not conserved Not conserved

(2)

An object falls freely in a vacuum near the surface of the Earth.
Which ONE of the following statements regarding the motion of the
object is CORRECT?

A The rate of change of velocity of the object will remain constant.
B The rate of change of velocity of the object will increase uniformly.
C The velocity of the object will decrease uniformly.

B The velocity of the object will remain constant. (2)
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1.4  Which ONE of the following compounds is SATURATED?

1.5

1.6

A CH3CHCHCHS3
B CHzCH2CHCH:

C  CH3CH(CH3)CHs

D  CH3C(CH3)2CHCH:2

2)
The structural formula of an organic compound is given below:
T}Ha
CHs — CH ——T’JH — CHz — C = C — CHs
CHs
The IUPAC name of the above compound is:
A 2,3-dimethylhept-2-yne.
B  5,6—dimethylhept—2—yne.
C  2,3-dimethylhept-5—yne.
D  5,6—-dimethylhept—-3—yne. )
Consider the reaction represented below:
CH:CH2CH2CH2CH; ———» Ca2Hs + X
Which ONE of the following correctly gives the type of reaction that takes
place and the homologous series to which the product X belongs?
TYPE OF REACTION HOMOLOGOUS SERIES
A addition alkane
B addition alkene
C elimination alkane
D elimination alkene
(2)
6 x2=[12]
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2.1 A crate of mass 4 kg is being pushed to the right across a rough horizontal surface
by a constant force of magnitude 10 N that acts at an angle of 30° to the horizontal.

10N

2.1.1 State Newton’s Second Law in words

2.1.2 Draw a free body diagram for the crate

A constant frictional force of 2 N acts between the surface and the crate.

Calculate the magnitude of the:
2.1.3 Normal force on the crate

2.1.4 Acceleration of the crate

If the angle of the 10 N force is reduced, how will this affect the magnitude of the:

(Choose from INCREASES, DECREASES or REMAIN THE SAME)

2.1.5 Normal force calculated in question 2.1.3 above.

2.1.6 Acceleration of the crate calculated in 2.1.4 above. Explain the answer.

2.2 State Newton's Law of Universal Gravitation in words.

2.3 Calculate the acceleration due to gravity for an object on the surface of the Earth.
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QUESTION 3 {Start on a new page.)

A car of mass 1 500 kg is stationary at a traffic light. It is hit from behind by a minibus of
mass 2 000 kg travelling at a speed of 20 ms™'. Immediately after the collision the car
moves forward at 12 ms™'.

Before

3.1 State the Law of Conservation of Linear Momentum in words,
3.2 Calculate the speed of the minibus immediately after the collision.

3.3 The driver of the minibus is NOT wearing a seatbelt.

Describe the motion that the driver undergoes immediately after the coliision.

3.4 Name the law of physics which can be used to explain your answer about the motion
of the driver in QUESTION 3.3.
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QUESTION 4 (Start on a new page.)

The following velocity- time graph is obtained for an object in free fall. Neglect any air
resistance.

v(im.s}
S
e |
/"j- !
S §
0 . s :
025 4 t(s)
S
4.1 Explain what is meant by the term free fall (2)
4.2  Use the above graph to describe fully the motion of the object. (3)
4.3  Calculate the initial velocity of the object. (3)
4.4  Calculate the final velocity of the object. (3)

4.5 Draw a position — time sketch graph for the entire motion of the object. Take
the starting position as the zero position. Indicate all relevant times on the
graph. (3)
[14]
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QUESTION 5 (Start on a new page.)
The ietters A to E in the table below represent five organic compounds.

A
H H H O H H H
| | | I | | |

H ~-C~—~-CC~-¢~-C¢ -0 -6 —C —¢C -~ H

| | I | | |
H H H H H H

B | 2-methylbutanoic acid

C | Pentan-2-ol

D | 2,2,4-trimethylhexane

E | CiHs

Use the above table to answer the following questions:

5.1

5.2

5.3

5.4

5.5

5.6

57

Copyright reserved

For compound A, write down:

5.1.1  The name of the homologous series to which it belongs.
5.1.2 Its IUPAC name.

5.1.3 The name of the homologous series to which its FUNCTIONAL ISOMER
belongs.

Define functional group.

Write down the name of the functional group of compound B.
Draw the structural formula of the functional group of compound E.
Define structural isomers.

Consider compound C:

5.6.1 Classify compound C as a primary, secondary or tertiary alcohol. Give a
reason for the answer.

5.6.2 Draw the structural formula of the POSITIONAL ISOMER of compound C.

Compound D is a hydrocarbon.
5.7.1 Define the term hydrocarbon.
5.7.2 Draw the structural formula for compound D.
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QUESTION 6 (Start on a new page.)

An investigation was conducted to determine the boiling points of straight chain organic

compounds, X, Y and Z, from three different homologous series. The table below reflects
the results obtained.

ORGANIC COMPOUND BOILING POINT (°C)
X -89,00
Y 78,40
z 118, 50
6.1  Define the term boiling point. (2)
6.2  Which compound, X, Y or Z will have the lowest vapour pressure at room
temperature? Give a reason for the answer. (2)
6.3  Which compound X, Y or Z is a gas at room temperature? (1)
6.4  Write an investigative question for the above investigation. (2)

6.5 Give areason why all three compounds used in the investigation are straight chain
compounds. (1)

6.6 The homologous series to which the compounds, X, Y and Z beiong were
randomly identified as alcohols, alkanes and carboxylic acids.

8.6.1 Which compound, X, Y or Z has the carboxyl group as the functional group? (1)

6.6.2 Explain the answer to question 6.5.1 4)
[13]
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QUESTION 7 (Start on a new page.)

In the flow diagram below, the letters A, B, C, D, E and F represent organic reactions.

ALKANE

I Y

A

ALKENE \

alcohol B 2-chlorobutane

A

Use the information in the flow diagram to answer the following questions:
7.1 Write down the type of reaction represented by:
711 A (1
7.1.2 E. (1)
7.2  Name the type of:
7.2.1  elimination reaction represented by C. (1)
7.2.2 addition reaction represented by F. {1

7.3 Reaction B is a substitution reaction.

Write down:

7.3.1  Type of substitution reaction represented by B. (1)

7.3.2  TWO reaction conditions for this reaction. (2)
7.4  Besides heating under reflux, state one other reaction condition for reaction E. (1)

7.4  Using condensed structural formulae, write down a balanced chemical equation
for reaction D. (4)

[12]
TOTAL: 100
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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 f WAARDE
Aoeseaton due o oty ;
s gaviatora corsan |
Spoed o ont 2 ecuum :
DS corsart :
Coulomb s konstante K 9.0 X 10°N-m?-C*
Lading op slectron ¢ 16x107C
Eﬁitt;gzr;?naisssa Me 9.11x 107" kg
ﬂgzie? ]:/sr? r/:\r;rde M 5,98 x 10%kg

| Radius var Aarde Re 6,38 x 10°m
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TABLE 2: FORMULAE / TABEL 2: FORMULES

MOTION / BEWEGING

Vi =V +aAt Ax = v, A+ 1aAt orfof Ay = v,At+ faat®
5 V, +V V, +V
vt =v? +2arxorlofv,’ = v," +2aAy Ax-( 5 ]Ator/omy [ | 5 f‘].ﬁt
FORCE / KRAG
Foet=ma p=my
fs(max) = |JsN f« = ]JKN
FAt=Ap w=mg
Ap=mv, —-mv,
_Gmym, Gm
T2 T2

WORK, ENERGY AND POWER / ARBEID, ENERGIE EN DRYWING

W =FAx cos? U= mgh or/of&, = mgh

1 1 Whet = AK orfof Whet = AEK
K=-—my? orfof E,_=— mv?

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

Pav = F-vay / Pgem = F'Vgem
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