PHYSICAL SCIENCES  cravE 12

~ « Build Knowledge « Explore + Solve « Create a Brighter Future -
\! 1. What is Physical Sciences? R c————

ONE subject that combines Physics and Chemistry. It is written as two papers and '
' reported as a single mark on the National Senior Certificate. l

THE SUBJECT AT A GLANCE
{

A ONE subject that combines Physics and Chemistry. It is written as two papers and
What it is reported as a single mark on the National Senior Certificate

-
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Paper 1 {F‘I‘Iflil:_:i ].S;E' rl:n:-:rks - 3 hours

F:a;er 2 (Chemistry) ' 150 marks - 3 hours

School-based assessment (tests, examinations, the preliminary examination and
Year mark formal practical investigations) counts 25% of the final promotion mark; the two
final papers count 75%

Compulsory partner subject | Mathematics. Mathematical Literacy is not accepted for Physical Sciences

4 —

Engineering, medicine and health sciences, pharmacy, actuanal and computer

Where it leads science, peclogy, mming, chemistry, physics and the applied sciences.
o | Grade 12 entry is possible with a SlrﬂﬂE-Fh"ll".l-E!i and Chemistry record. A bridging
programme covers the Grade 11 work that this year assumes: vectors in two
Entry from another system dimensions, VSEPR and molecular shape, intermolecular forces, and the Grade 11
electricity topics
, Y lop

CONTENT COVERED IN GRADE 12

PAPER 1 — PHYSICS (150 marks)
MECHANICS - 65 marks

. Different kinds of forces; static and Kinetic friction; free-body diagrams; the three
MNewton's laws and universal ! ! ¥ g

ot laws applied to single objects and two-body systems on horizontal and inclined
grawitation planes and in the vertical plane; apparent weight; F = Gm m,/d°

Momeantum as a vector, Newton's second law in terms of momentum; impulse and
the impulse - momentum theorem: consarvation of inesar momentum in one
dimension; elastic and inelastic collisions; safety applications such as airbags and
electror beds

Free fall; the equations of motion applied to objects thrown upwards, thrown
downwards and bouncing, position-time, velocity-time and acceleration-time

graphs

Momentum and impulse

Vertical projectile motion in one
dimension

= i

Work done by a constant force; the work-energy theorem on horizontal, vertical
Work, energy and power and inclined planes; conservative and non-conservative forces: conservation of
mechanical energy; power and average power

WAVES, SOUND AND LIGHT - 15 marks

off The Doppler effect with sound and ultrasound; calculations with a mowving source
Doppler effect or a moving listener; applications in medicine; red shifts and evidence for an
eNpanding universse

ELECTRICITY AND MAGNETISM - 55 marks

Coulomb’s law for charges i one and two dimensions; the electnc field and field
patterns; electric Held strength at a point due (o a number of point charges

Electrostatics

| Ohm's law. serles and parallel networks of up to four resistors. power and energy

Electric circuits the cost of electrcity: emf, internal reslstancs and senes-parallel natworks

| Electrical machines. the AC and DC generator and the electric motor, thair
Electrodynamics components, uses and energy conversions; alternating current, rms values and
AVErage power

MATTER AND MATERIALS - 15 marks

Opti mena and ies of The photo-electric effect: threshold lreguency and work function: E = W, +
P g Y 7
materials Ey=aa); the effect of frequency and intensity; emission and absorption spectra and

how they are formed
e —— - J

= PAPER 2 — CHEMISTRY (150 marks)
MATTER AND MATERIALS - 58 marks

Functional groups of the alkanes, alkenes, allgnes, haloalkanes, alcohols,
'Drgnnir. maolecules aldehydes, ketones, carboxylic acids and esters; IUPAC naming and structural
formulae, chain, positional and fTunctional isomars

Pl'lfsil:.ll pfﬂpﬂﬂi-l!! and structure The relationship befween bolling point, melting point and vapour préessure and the
strength of intermolecular forces, the functional group, chain length and branching
3 ! Addition, elimination and substiution reactions; hydrohalogenation, halogenation,
{Jrglm: reactions hydration and hydrogenation; delwdrohalogenation, dehydratation and crackng:
gletrilication; oxkdation of alcohals; reaction conditvans and major products

CHEMICAL CHANGE - 92 marks

Rﬂpf!’“ﬂ-tiﬂg chemical f.'hlﬂg-l Balanced chemical eguations, ncluding the phases of reactants and products;
interpreling equations in terms of the conservation aof atomt and of mass

Quantitative aspects of chemical The mole concept; molar mass and molar volume; concentration of solutions;

Chiﬂgﬁ volume relationships in gassous reactions, stoichiometric calculatsons Including

miting reagents, percentage yield and percentage purity

_ Reaction rate and the factors that affect it the collision theory: measurihg reaction
E"“' '.'ﬁ'ﬂ extent ﬂf reaction rale;, catalyuts and the meachanism of catalysis; Mawewe|l- Boaltzmann distribulion

CLMdES

: t:"'.."-lrl‘lll'_ f'-'||||h'h"||||'\ll| the l"-cll;,plllhlll..ﬁl constant K. and its |:.|l||.,|]||,'|1‘||'rl"'|_ Le Chatelier's
ch-!l'l"lll:li 'l'ql-"hhﬂul'ﬂ principle applied o concentration, pressure, volume and temperature, iInterproting
and completing equilibeium graphs

: Arrhenius and Lowry-Brensted theories; strong and weak, concentrated and dilute
A'l:"d" .ﬂd h"“‘ conjugate acid hase pairs h\rllﬂli'.-'- & of salls; {ltrations, ndcators and percenfage
Pty piH and K e

- - Dodation and reduction; galvanic cells, thelr components and cell notaton;
Electrochemical reactions standard electrode polentials and the standard h1,'rI1'||HHr1 glectroge: eml andd

wpontaneity; alectrolytic cells, slectroplating. the refming of copper and the
elec troly s of concentated sodium chlocide
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2 PHYSICAL SCIENCES

a ‘@ How the South African NSC compares with the Zambian and Cambridge systems
ﬁ, Wf,rfandliﬂmnﬁdﬂingwﬂﬂfﬁfﬂdiﬂw
" 4. THE SINGLE BIGGEST DIFFERENCE -

in Zambia and in the Cambridge system, Physics and Chemistry are two separate subjects, each with its own syllabus, its own /
examination and its own grade. In South Africa they are ONE subject, called Physical Sciences, written as two papers of 150 marks | rne /
each and reported as a single mark on the National Serior Certilicate. Sﬁ

This matters for subject choice. A learner who took Physics and Chemistry separately in Zambia will find that the two together now Subje
occupy only one of the seven subjects required for the NSC, whech frees a slot for another subject. It also means a strang |
performance in one half cannot be recorded separately from a weaker performance in the other, the two papers are ;r.-lr_lr.u_}l'i,i into [
one result

e

/ ( FEATURE SOUTH AFRICA (NSC, CAPS) ZAMBIA (ECZ) AND CAMBRIDGE

One subject: Physical Sciences (Physics + Zambia: Physics and Chemistry are separate
Subject structure Chemistry) ECZ subjects. Cambridge: separate IGCSE
syllabuses (0625 Physics, 0620 Chemistry),
and separate A Levels (9702, 9701)

Paper 1 Physics, 150 marks, 3 hours. Paper 2 Lambia: hestoncally three papers per subject
Final papers Chemistry, 150 marks, 3 hours a multiple-choice paper, a structured theory

paper and a practical paper. Cambridge
IGCSE: a multiple-choice paper, a theory
paper and a practical or alternative-to
practical paper

No separate multiple-choiwce paper. Each
Hul‘tipll choice paper opens with ten multiple-choice
questions worth 20 of the 150 marks

Both systems usually set a whole paper of
multiple-choice guestions

; T Mo practical examination, Prescribed Zambia: a practical paper has historically
Practical examination experiments are assessed internally been written under examination conditions
Cambridge: a practical paper, or an
alternative-to-practical wnitten paper

School-based assessment counts 25% of the Lambia’s revised O-Level syllabus introduces
promotion mark: the hinal papers count s school-based assessment at 10%, with the
national exammnation at /0%, Cambridge

WGCSE and A Level are examuned entirely at
the end

A data sheet with constants and formulae, a Both systems supply a periodic table and

welecied data, Tormulae are more often
|-lf,|1--|_‘[1--:1 o be known

Materials supplied

periods table and a table of standard
e¢lectrode potentials are supplied in the
Examirnatan

R : Percentage, converted to levels 1 to 7 (level Zambia numenc grades 1 109, where 1 is
portng 4 and above is a pass level § and above is the strongest. Cambridge: A* to G at IGCSE
-.'..l.'l“} needed for universit y SCIenCe and A% 1o F Al A Level

- -

3. WHAT WILL FEEL FAMILIAR

A learner arriving from the Zambian or Cambridge system has already met most of the underlying physics and chemistry. The -
fnllnw:ng carries across almost directly

[ AREA ALREADY COVERED ELSEWHERE

Forces, Mewton's three laws, friction, moments, work, energy and power, and momentum all
Mechanics appear in the ECZ and Cambridge syllabuses. The NSC treats free-body diagrams and inclined
planes maore formally, and adds the work-energy theorem as a named principle

Ohm's law, series and parallel circuits, power and energy, and the cost ol electricity are

Ell'tl‘l‘l-l‘:ltf common 1o all three systems. internal resistance and emf are treated more heawily in the
M5 than at IGLSE level

" ToPIC | WHY IT IS NEW OR DIFFERENT

Befllection. refraction. Snell's law. total imternal reflection and diffraction are shared. The NSC
wl'ﬂﬁi .I'ld %h‘t covers the Doppler effect in Grade 12, which ( .1I'I"|t‘.|h|_1|j|- ntroduces at AS Level and which
ECZ treats more briefly

The mole. molar mass. molar volume concentraton. #mpincal and molecularn fl'.'rl"lul.h-'.
Limitmg reagents and percentage yield are standard in all three

Chemical calculations

' Meutralisation, titratiomns, indicators, pH, oxidation numbers and redox reactions appear (0 all
Acids, bases and redox : z ' : s '
three systems, the NSC adds hydrolysis of salts and K., calculations in Grade 12

[ o Homologous series, functional groups and IUPAL naming are common ground. The N5SC goes
Mmm furthers an reaction types, condilions and major products than 1GLSE does. and sits close 1

A% Level in thes area

"/ 5. WHAT IS NOT IN THE NSC COURSE

"" {  Learners moving from the Zamban or Cambridge syllabus may be surprised that the following do not appear in NSC Physical

| Ceisncet thermal phl.-* 4 and heEsal i Apacity it Tis 5 F I,_I'I'!Ir'!.l.'\,'. and radioactmnly, eleLtramnics and Iu|__]|:_ q],n-". the detgilled tresatmeant ol

| the periodic table and group chemistry, and the extraction and properties of individual metals beyond the Grade 11 mining unit
Time that would have gone o theie topics 14 spent instead on The L'lrFr‘th ol treatmenl o meEclanae s, equilibrium, electrod hr:'nl-.!r'..
anal I:HL].I”-H.: chem '.lrjn'

6. BRIDGING SUPPORT AT ROSEBANK PROGRESS COLLEGE

Hecommanded where a learner has completed Grade 9 or the egquivalent. The
r Gl"ﬂdl 11 l.n“nr Grade 11 year covers Tthe vecior, bonding and gas-law foundations that Grade 12
CELgAL-10 0

Passilsle Yor a learner wnith a strong Physics and Chematry record, & bridging
GTICII! 12 Iﬂtl’j‘ progamone Ccovars woark L atl B S oddrian Colann mn bndomsl ol mete ms
Imtermdiate A Banifaa Slichra A L esireel

I:"Itjl.-. T ET: r..n“ al 1ha NSC miarsing convenions Tormuala, subslilulion, answw e

Examination tl:hﬂlqul‘ and wnit: the data saheet: and the standard wording reguired for definitions and Laws

Math' ti':! Ii:lnlrl':-::_jl Sciences dogociflg Ale Laken wilh Mathematics. Learners are placed afler a

Eowbanh Prosgreu College - Aderewen
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