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A. INTRODUCTION

This book is intended to help you cover the curriculum for Grade 11 Physical Sciences in Terms 1 and 2. There is 
a companion book for Terms 3 and 4. Teachers should keep these books to use from year to year. 

1. The need to improve curriculum coverage

In South Africa, too many learners drop out of school before Grade 12, and too few of those who reach Grade 12 do 
well in the NSC examinations. There are many reasons for such poor outcomes. One of the most important of these is 
that the curriculum is not covered each year. In other words, the teachers do not teach everything required by the CAPS 
in the year, and learners do not sufficiently understand the concepts and develop the skills that are taught. Improving 
curriculum coverage is the key thing that teachers can do to improve learning outcomes. 

2. A cycle of activities that support improved curriculum coverage

Covering the curriculum is a complex task in which teachers face many challenges. However, there is a cycle of practices 
that can support curriculum coverage (see Figure 1). If these practices become routine in the school, curriculum coverage, 
and thus learners’ outcomes, should improve. 

Figure 1: The cycle of practices for supporting improved curriculum coverage 

The best solutions 
are identified. Actions 
the teacher will take, 
and the support the 
DH, peers and subject 
advisor will provide, are 
agreed on.

Teachers think 
about how well 
they covered the 
curriculum. How 
well did they teach 
and how well did 
learners learn? 
What challenges 
did they face 
in covering the 
curriculum?

Teachers plan how they 
will cover the work in the 
time available for it.

Teachers share 
their curriculum 
coverage challenges 
with colleagues 
and together they 
suggest and explore 
solutions. They also 
share with their subject 
advisors.

Teachers report on 
curriculum coverage 
to their DH. 

Teachers monitor 
their progress against 
the plan: Are they 
on track or have they 
fallen behind? The DH 
monitors their progress.

PLAN

EXPLORE 

SOLUTIONS





REPORT







AGREE ON ACTION

TRACK/

MONITOR

REFLECT



IDENTIFY 

CHALLENGES

SHARE/

COLLABORATE

IDENTIFY SUPPORT 

NEEDED



4   Grade 11 Physical Sciences

B. INFORMATION ABOUT RESOURCES IN THIS BOOK 

In this book, you will find resources which will help you plan, track, reflect and report on curriculum coverage for the 
purpose of working collaboratively with peers and your department head (DH) and subject adviser to solve curriculum 
coverage problems. The resources are described below. 

1. Planners for a daily programme of work

Later in this book there are planners that will help you plan what to teach each day in Term 1 and Term 2 (see 
Resources 1 and 2 in Section C). These planners provide a daily programme of work. There is a planner for all the 
books on the approved list of Learning and Teaching Support Materials (LTSMs) for Grade 11 Physical Sciences. In 
addition, each planner includes references to Everything Science.

1.1 How planners link to the CAPS

Planners link the CAPS contents and skills to activities in the learner’s book (LB) and teacher’s guide (TG) of each 
set of LTSMs. The daily plan of activities ensures that time is allocated to all the work required by the CAPS in the 
term. Should you miss a lesson for any reason, it is important that you do not skip this lesson, but continue in the 
next lesson from where you left off. 

In the CAPS, four hours have been allocated to Physical Sciences in the FET Phase each week. To meet this 
specification the planners give the content and skills for four one-hour lessons each week. 

1.2 The structure of the planners

The example of a planner below (Table 1) is Week 4 from Successful Physical Sciences Term 1. It shows you how the 
planning for a week is arranged. The same layout, abbreviations and symbols are used in the planners for all the 
LTSMs for each term.

The table heading states the week of the curriculum and the LTSM to which the planning is linked. It also gives the 
main content focus for the week. Look at the notes to see what each column tells you.

Table 1: An example of a planner

SUCCESSFUL PHYSICAL SCIENCES

Week 4: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Force diagrams, free body diagrams #
• Resolve two-dimensional forces (such as the 

weight of an object with respect to the inclined 
plane) into its parallel (x) and perpendicular (y) 
components

• The resultant or net force in the x-direction 
is a vector sum of all the components in the 
x-direction

• The resultant or net force in the y-direction 
is a vector sum of all the components in the 
y-direction

Newton’s first, second and third laws #
• Discuss why it is important to wear seatbelts 

using Newton’s first law

63
64

42–43 p. 43
Act. 1
Q. 1–4

51–53 72–74
75–77

Homework
Complete Activity 1 (Unit 11)
Complete Revision and extension questions on 
vectors in two dimensions
Prepare for formal practical assessment
Complete Activity 2 in preparation of formal 
assessment (pre-practical questions)

44–46 p. 43
Act. 1
Q. 1–4

pp. 68–69
Q. 3–4
Act. 2
Q. 1–5

51–53
69–70

54

77
Ex. 2.4

Q. 1 & 2
pp. 74–77

Ex. 2.4
Q. 1 & 2

96–97
96–97
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Week 4: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

2 Newton’s first, second and third laws #
Formal assessment: Practical investigation
Investigate the relationship between force and 
acceleration (verification of Newton’s second law)

64 44
(Unit 12)

pp. 44–46
Exp. 1

53–54

Resources
Trolleys, different masses, incline plane, rubber 
bands, meter rule, ticker tape apparatus, ticker 
timer and graph paper

44
(Unit 12)

pp. 44–46
Exp. 1

53–54

3 Newton’s first, second and third laws #
• State Newton’s second law: 

When a net force, Fnet , is applied to an object 
of mass m it accelerates in the direction of 
the net force. The acceleration, a, is directly 
proportional to the net force and inversely 
proportional to the mass Fnet = ma

64 47–49 p. 49
Act. 1
Q. 1–2

55

Homework
Complete Activity 1 (Unit 13)

p. 49
Act. 1
Q. 3

55–56 97
Ex. 2.5
Q. 1–8

97–99

4 Newton’s first, second and third laws #
• Draw force diagrams for objects that are in 

equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

• Draw free-body diagrams for objects that are 
in equilibrium (at rest or moving with constant 
velocity) and accelerating  
(non-equilibrium)

• Apply Newton’s laws to a variety of equilibrium 
and non-equilibrium problems including a 
single object moving on a horizontal/inclined 
plane (frictionless and rough) 

64
65

50–51
(Unit 14)

p. 56
Act. 1
Q. 1–3

56–58

Homework
Revision and extension questions on Newton’s 
first, second and third laws

p. 69
Q. 4–7

72–74 78–80
99–101
Ex. 2.5

Q. 17–24

103–108

The columns, from left to right, give the following information:
• The number of the lesson in the week (1–4).
• The CAPS content and skills and practical activities that are dealt with in each lesson.
• The page number in the CAPS where the content referred to is specified.
• The page number in the learner’s book where related content and relevant activities can be found.
• The activity in the learner’s book that should be done by the learners during the lesson. 
• The page number in the teacher’s guide where support is given for the work to be done.
• The page number in the Everything Science learner’s book with related content.
• The page number in the Everything Science teacher’s guide where supporting material can be found.
• Note: Where necessary, particular resources needed for a lesson are shown in the row below the lesson 

information. Suggestions for homework are also given in this way (see Table 1 Lesson 2, for example).
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Abbreviations and symbols used in the planners

Explanation of abbreviations and symbols used in the planners
• A Answer
• Act.  Activity
• CA Class activity
• Demo. Demonstration
• ES Everything Science
• Ex. Exercise
• Exp. Experiment
• FAT Formal assessment task
• IA Informal assessment
• Inv. Investigation
• LB Learner’s book
• p. Page
• PA Practical activity
• pp. Pages
• Q. Question
• S # Hour session
• TG Teacher’s guide
• TYS Test yourself
• WS Worksheet
• # Examined in Grade 12

1.3 How to use the planners 

Plan for the term
• Find the correct planner to use – the one that gives the daily plans for the LTSM that you use mostly in your 

class. You can of course use the others to help you find additional or alternative activities related to the same 
skills and concepts. 

• Check the length of the term against the number of weeks in the planner. The school terms are not the 
same length each year. However, the planner is the same from year to year. The planner for Grade 11 Physical 
Sciences Term 1 gives a daily plan for a term that is ten weeks in duration with the last week set aside for 
revision and the control test. Term 2 also has plans for a term that is ten weeks long, including one week 
allocated to revision and one to examinations. If the term in any year is of a different length, or if your school 
allocates more or less time for examinations than is in the planner, you will have to adjust your planning 
accordingly. It is very important to do this planning at the beginning of the term so that you neither rush 
through the work when you in fact have more time for it than allocated in the planner, nor find that you have 
followed the pace of the planner, but run out of teaching time. 

Plan for lessons
• Compare your timetable with the number of lessons in the week, and the length of each lesson. If you 

do not have four periods of one hour each, you will need to adjust the programme for each lesson in the 
planner to fit the length and number of your lessons. 

• Plan and prepare for each lesson. The planners give support for the planning of a programme of work. They 
do not offer help with detailed lesson planning or preparation. 

Planning for a lesson involves drawing up a plan of action. A lesson plan should include an introduction, sequenced 
content and activities for learners to work on individually or in groups, a conclusion, and homework activities 
to consolidate the learning of the day or to prepare for the next day’s lesson where possible. No lesson plan 
templates are provided here. You should use the one you prefer or that is specified by your school/subject adviser. 

When preparing for a Physical Sciences lesson you should: 
• make sure that you understand every aspect of the content knowledge and skills addressed in the lesson, and 

think about common misconceptions learners might hold in relation to the content;
• think carefully about how best to help learners understand new work and develop new skills; 
• work through each of the learner activities yourself, noting alternative answers where necessary and making 

notes on possible learner difficulties in relation to the activities; 
• ensure that any resources you need to use in the lesson are available;
• decide how you will pair/group your learners;
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• check in your teacher’s guide and learner’s book for enrichment/challenge activities for learners who have 
completed their work and/or need a challenge; and

• see where there are remedial and support activities for learners who have barriers to learning. 

Please also see Resource 4 in Section C for additional guidelines on planning and preparing a Physical Sciences lesson. 

2. Plans for assessment 

Curriculum coverage requires teachers to teach the content given in the CAPS each term/year. It also requires that 
learners understand the concepts and develop the skills that are taught. Thus, assessment gives vital information 
about how well the curriculum is being covered. It tells teachers which topics or aspects of topics learners are 
struggling with, and how many learners are managing well, just coping, or struggling. Teachers need to reflect on 
possible reasons for and implications of these patterns of achievement, thinking about, for example, what they tell 
of the efficacy of their teaching methodology and how it could be improved, what feedback they can give learners 
to encourage and support improvement, and whether they can move on to new work, or need to remediate that 
which has already been taught. 

The CAPS requires that teachers assess their learners’ progress by means of both informal and formal assessment, 
and resources in this book assist teachers with planning for both. 

2.1 Informal assessment

Informal assessment is ongoing and part of the teaching process as teachers listen to learners’ responses and 
questions in class, and check their classwork and homework books. No record of the marks for informal assessment 
needs to be kept, but recording some of these will help you monitor learners’ progress. 

The CAPS for Physical Sciences in the FET Phase does not specify what needs to be done for informal  
assessment. However, it does recommend that four experiments (two for physics, two for chemistry) be assessed 
informally during the year. The planners in this book give some suggestions for where such experiments might be 
done in the first two terms. 

2.2 Formal assessment

Formal assessment is assessment for which marks are recorded. In South African schools, these marks should be 
entered into SA-SAMS. 

The resources in this book help you plan when your learners will complete formal assessment tasks. Knowing this 
helps you to plan related activities such as when tasks and marking guidelines will be moderated, when marking 
will be completed and moderated, when marks will be recorded, and when feedback will be given to learners.  
All these activities are important in ensuring that assessment is at the correct level and that information from it can 
be used to support improved curriculum coverage. 

Formal assessment tasks specified in the CAPS

The CAPS specifies two formal assessment tasks for Term 1 and two for Term 2. In Term 1, these are a prescribed 
experiment and a control test. In Term 2 these are a prescribed experiment and an examination.1 

Formal assessment programmes in the LTSMs and planners

Resource 3 in Section C shows how the formal assessment tasks are integrated into the planners for Terms 1 and  2 
respectively. They show when tasks are scheduled in the planner for each of the LTSMs. A note is also made of 
this date in the planners themselves by writing Formal assessment in the CAPS content column. You will see an 
example of this in Table 1 in Lesson 2. 

1  The DBE makes changes to the assessment requirements from time to time. In such instances, you might need to change the assessment 
programme shown here to align with the revised requirements.
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Not all the LTSMs provide an example of all the assessment activities required for the assessment tasks, and some 
of those provided might not be suitable for your class. Some provide an exemplar test or examination in the 
learner’s book, making it unsuitable for use as a formal assessment task as learners can prepare for it in advance. 
It is therefore essential that you check the assessment activities carefully before giving them to the learners and, 
if necessary, adapt them, set your own, or use examples from a different set of LTSMs. In the case of the Term 1 
control test and the mid-year examination you can use the exemplars provided in Section C of this planner or 
provided by the district or province, if available.

The dates in the assessment programme provided for your LTSM might not suit your context for some reason. You 
should be sure to check this, and schedule dates that are more appropriate where necessary. 

3. Resources to support content knowledge, pedagogy and assessment

Sound content and pedagogical knowledge and teaching and learning resources enable teachers to support 
learning, and thus have a positive impact on curriculum coverage. For this reason, where appropriate, guidelines 
for teaching certain topics or skills, explanatory information about the content, suggestions for sound structuring 
of lessons and exemplar assessment tasks are provided in this series of books. The resources in this book are 
described below: 

3.1 Guidelines for lesson planning and preparation 

Section 1.3 above drew attention to the need for thorough preparation for a Physical Sciences lesson to be  
successful and gave some brief pointers for effective preparation. Resource 4 in Section C of this planner gives 
more detail about the points made in 1.3. It also gives some useful guidelines for practical activities. 

3.2 Overview of the Term 1 and Term 2 topics

Resource 5 in Section C provides some broad information about the topics in Terms 1 and 2 and suggestions 
of how to help learners deepen their understanding of them, their ability to apply their knowledge in different 
contexts and to solve problems, and insight into the relevance of what they have learnt. 

3.3 Additional information and enrichment activities

The books on the approved list do not cover all the topics in the CAPS equally. They vary in the explanations and 
activities provided. For this reason, Resources 6.1 and 6.2 provide additional information and ideas for activities 
related to certain topics in Terms 1 and 2 respectively. Some of these fill gaps in one or other of the LTSMs; 
some serve to extend what is provided. You will see references to the worksheets provided in Resources 7.1  
(for Term 1) and 7.2 (for Term 2). These are discussed further in Section 3.4 below.

It is important that you look at Resource 6 when doing your planning and preparation so that you can integrate 
ideas there with those in your LTSMs. 

3.4 Additional worksheets/tests with memorandums

The worksheets provided (Resource 7) are intended to be photocopied for your learners. They have been  
included for three purposes. Firstly, they provide learners an opportunity to engage more fully with the specified 
concepts and skills than is afforded them in some of the LTSMs where there might be little information and no 
relevant activities. Secondly, they provide extension activities for learners who have completed those in the LTSMs 
ahead of others and need extra work. Thirdly, Worksheet 1 could also be used as an informal test. There are 
answers to all the questions in the worksheets to support teachers in working through them with their learners. 

3.5 Assessment resources

In addition to the support provided in planning for assessment (see Resources 3.1 and 3.2 referred to earlier), this 
book also provides assessment materials and a tool for item analysis. These are described below. 

3.5.1 The exemplar Term 1 control test, memorandum and analysis of cognitive levels

   An exemplar control test is provided for Term 1. Accompanying it is the memorandum and analysis of  
the level of cognitive demand of each question and the weighting of marks across these levels (see 
Resources 8 to 10). 
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3.5.2 Exemplar Term 2 tests, memorandums and analyses of cognitive levels and topics

   Exemplar tests for physics and chemistry are provided for Term 2, although the CAPS specifies an 
examination in this term. These papers have been set to allow for flexible use should learners be required 
to write a common examination. If this is the case, the tests can be used for exam practice. If not, they can 
be used as papers for the mid-year examination. 

   Accompanying the tests are the memorandums and analyses of the level of cognitive demand of each 
question and the weighting of marks across these levels. This weighting is compared with that required  
by the CAPS (p. 148). The weighting of marks across the topics covered in the test papers is also  
analysed and compared with that required by the CAPS (see Resources 11 to 16). 

3.5.3  Exemplar item analysis sheets for the tests and practical investigations

   Resource 17 provides blank templates which you can copy and use to fill in your learners’ names and the 
marks each achieved for the questions in the test/examination or the skills in an investigation/practical 
task. 

Resources mentioned in 3.5.1, 3.5.2 and 3.5.3 above support curriculum coverage by: 
• providing assessment tasks that are fully CAPS compliant, and which have been approved by district advisers 

(this ensures that learners will be assessed at the correct standard); 
• providing a correct set of marking guidelines so that learners’ work will be marked to the same standard 

across different markers; 
• supporting teachers’ ability to work with the levels of questions required by the CAPS by providing a detailed 

analysis of the levels of questions asked in the test (this strengthens their ability to set assessment tasks that 
comply with the weighting of cognitive levels themselves in future); and

• encouraging teachers to do an item analysis of the assessment tasks they have given learners to identify 
where learners’ strengths and weaknesses are. This enables them to focus remediation on topics and skills 
where it is most needed by the class as a whole or by individual learners.

  You can photocopy and use the exemplar test papers for formal or informal assessment, or adapt them in ways 
that make them more useful to you. 

3.6  A template for tracking, reflecting and reporting for collaborative problem solving

Planning is one activity on the curriculum completion support cycle (Figure 1), and you have seen how the material 
in this book supports teachers with planning. The templates provided as Resource 12 in Section C are tools to 
assist teachers with other aspects of the cycle. There is a template to use in conventional schools, and one for use 
in multigrade schools. The template for conventional schools is reproduced below, with annotations that show how 
it is used as a tool for curriculum coverage support. The template for multigrade schools works in the same way. 

Teachers should print a copy of the relevant template for each week of the term and use it together with the 
teaching plan for that week. This teaching plan could be the planner for their LTSM in this book or the ATP or 
another daily planning resource. They record curriculum coverage information and their reflection on it for all the 
Physical Sciences lessons with each class they teach in the week. 

Note that dates are not given in the tracking and reflecting template. Teachers should fill two dates into the spaces 
at the top of the template. Firstly, they should record the week in the planner when the work they are doing is 
scheduled to be done; secondly, they should record the week when they in fact are starting that work. These dates 
will help them see how well they are keeping up with the pace set in the planner they are following. 



10   Grade 11 Physical Sciences

Week no. in planner ________________ 

Week no. in term when work planned for week started ________________ 

Refer to the planner for details of the week’s work (or the ATP for subjects without 
planners)

Class (or subject for FP)

On track by end of week? (Yes/no)

How many learners are working 
confidently? (Rough estimate)

How many learners in this class?

DAY BRIEF NOTES ON THE DAY’S WORK: Consider such things as:
What concepts/skills did the learners struggle with or  

manage well in this lesson? What could be the reasons for this?  
Did the class complete the work you had planned? Do you need to  

change your plans for the next lesson? What changes will you make?

1

2

3

4

5

Reflection on the week: 

What concepts and skills for the week  
did learners struggle with?  

What could you do differently next time  
to better support or extend learning?  
What good practice could you share? 

Did you cover the curriculum  
for the week? If not, what were some 
of the challenges? What can you do to 

catch up? What help do you need?  
How will your progress this week affect 

your plan for next week? 

DH: Date:

This is the no. of the week in the 
planner that is being followed.

This is the no. of the week in the term when the work 
actually starts. If curriculum coverage is behind, this 
might be a later week than the week in the planner.

At the end of the week, the teacher uses evidence from informal and 
formal assessment, to estimate for each class how many learners out 
of the total are working confidently at Level 4 or above. They use this 
information, together with the amount of work planned that they have 
taught, to state whether or not their curriculum coverage is on track. 

Prompts for daily reflection.

Each day, the teacher reflects on how their lesson went, and how they could improve it using 
the prompts provided. They also think about whether or not they can proceed as planned in 
the next lesson. This is a professional judgement they make based on informal and formal 
assessment. They note the main points here. 

At the end of the week, the teacher 
reflects on the week’s teaching and 

learning. They think about what 
learners found difficult, and how 
they can change their practice so 

learning improves. 

At the end of the week, the teacher considers 
whether or not the work planned for the week 
has been taught and learnt, and if not, what can 
be done to solve curriculum coverage problems 
and get back on track. 

The teacher writes their reflections here for their own professional 
development, but also to share them with their DH to get support 
in solving problems. 

At the end of the week, the DH reads the teacher’s reflections and record of curriculum coverage and signs the 
template. S/he uses the information shared in a supportive conversation with the teacher. Together they consider 
any curriculum coverage problems the teacher faces and work towards finding solutions. 



C. RESOURCES

1. PLANNERS FOR TERM 1



12   Grade 11 Physical Sciences

1.1 Platinum Physical Sciences (Maskew Miller Longman)

PLATINUM PHYSICAL SCIENCES

Week 1: Vectors in two dimensions

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Resultant of perpendicular vectors #
• Draw a sketch of the vectors (parallel and 

perpendicular) on the Cartesian plane
• Add co-linear vectors along the parallel and 

perpendicular direction to obtain the net parallel 
component (Rx) and the net perpendicular 
component (Ry)

• Sketch Rx and Ry
• Sketch the resultant (R) using either the  

tail-to-head or tail-to-tail method

61 2–5 p. 4
Ex. 1.1

3–4
4

4–21 34–60

Homework
Exercise 1.2 Q. 1 and 2

5
Ex. 1.2

Q. 1 & 2

4 17
Ex. 1–3
Q. 1–4

45–50

2 Resultant of perpendicular vectors #
• Determine the magnitude of the resultant using 

the theorem of Pythagoras
• Find resultant vector graphically using the  

tail-to-head method as well as by calculation (by 
component method) for a maximum of four force 
vectors in both one and two dimensions

• Understand what a closed vector diagram is
• Determine the direction of the resultant using 

simple trigonometric ratios

61 5–8 p. 6
Ex. 1.3

p. 7
Ex. 1.4

4–5
5

13–36 35–60

Homework
Review practical activity
Complete Chapter 1 Revision Q. 8–10

pp. 8–9
Exp. 1.1
Act. 1.1

p. 13
Q. 8–10

5
7

35–36
Ex. 1–5
Q. 1–4

56–60

3 Resultant of perpendicular vectors # 61

Resources for informal assessment
Experiment: Determine the resultant of three  
non-linear force vectors
Force board, assortment of weights (10 g to 200 g), 
gut or string, two pulleys

pp. 8–9
Exp. 1.1
Act. 1.1

5 48–49

Homework
Complete Chapter 1 Revision Q. 11–13

p. 13
Q. 11–13

7–8

4 Resolution of a vector into its parallel and 
perpendicular components #
• Draw a sketch of the vector on the Cartesian 

plane showing its magnitude and the angle θ 
between the vector and the x-axis

• Use Rx = Rcos θ for the resultant x-component
• Use Ry = Rsin θ for the resultant y-component

61 10–13 p. 12
Ex. 1.5
p. 13

Ex. 1.6

6 36–48 60–65

Homework
Complete Chapter 1 Revision Q. 14–18

p. 14
Q. 14–18

8 50–53
Ex. 1–7
Q. 1–19

65–87
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PLATINUM PHYSICAL SCIENCES

Week 2: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment tasks CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Resolution of a vector into its parallel and perpendicular 
components #
• Draw a sketch of the vector on the Cartesian plane 

showing its magnitude and the angle θ between the 
vector and the x-axis

• Use Rx = Rcos θ for the resultant x-component
• Use Ry = Rsin θ for the resultant y-component

61 10–13 p. 12
Ex. 1.5
p. 13

Ex. 1.6

6 36–48 60–65

Homework
Complete Chapter 1 Revision Q. 14–18

p. 14
Q. 14–18

8 50–53
Ex. 1–7
Q. 1–19

65–87

2 Different kinds of forces: weight, normal force, frictional 
force, applied (push, pull), tension (strings or cables) #
• Define normal force, N, as the force exerted by a surface 

on an object in contact with it
• Know that the normal force acts perpendicular to the 

surface irrespective of whether the plane is horizontal or 
inclined

• Define frictional force, f, as the force that opposes the 
motion of an object and acts parallel to the surface the 
object is in contact with

• Distinguish between static and kinetic friction forces
• Explain what is meant by the maximum static friction, 

fs max

62 15–18 p. 16
Act. 2.1

p. 17
Ex. 2.1

9–10 56–66 90

Homework
Complete Activity 2.2
Review practical demonstration

p. 18
Act. 2.2

p. 19

10–11

3 Different kinds of forces: weight, normal force, frictional 
force, applied (push, pull), tension (strings or cables) #
Experiment 1: Investigate the effect of different surfaces on 
maximum static friction by keeping the object the same
Experiment 2: Investigate the relationship between normal 
force and maximum static friction force 

62 19–22 PA
p. 19
PA

p. 22

11
11–12

66–67
66–67

Resources
Experiment 1: Spring balance, several blocks (of the same 
material) of varying sizes with hooks attached on one end; 
different textures (rough, smooth surfaces); various surfaces 
at various angles of inclination
Experiment 2: Spring balance, a container, a rough 
horizontal surface, mass pieces, string, scale

62

Homework
Write up practical investigation
Complete Activity 2.3

p. 20
Act. 2.3

11

4 Different kinds of forces: weight, normal force, frictional 
force, applied (push, pull), tension (strings or cables) #
• Calculate the value of the maximum static frictional force 

for objects at rest on a horizontal and inclined planes 
using: fs max = μsN

• Know that static friction fs < μsN
• Calculate the value of the kinetic friction force for 

moving object on horizontal and inclined planes using: 
fk = μkN

62 20–22 p. 21
Ex. 2.2
Q. 1

11 56–66 90

Homework
Complete Ex. 2.2
Chapter 2 Revision Q. 1–5

p. 21
Ex. 2.2
Q. 2
p. 45

No. 1–5

11
25

67
Ex. 2.1
Q. 1–3

91–93
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PLATINUM PHYSICAL SCIENCES

Week 3: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment 
tasks

CAPS 
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Force diagrams, free body diagrams #
• Know that a force diagram is a picture of the 

object(s) of interest with all the forces acting on it 
(them) drawn in as arrows

• Know that in a free-body diagram, the object of 
interest is drawn as a dot and all the forces acting 
on it are drawn as arrows pointing away from the 
dot

• Resolve two-dimensional forces (such as the weight 
of an object with respect to the inclined plane) into 
its parallel (x) and perpendicular (y) components

• The resultant or net force in the x-direction is a 
vector sum of all the components in the x-direction

• The resultant or net force in the y-direction is a 
vector sum of all the components in the y-direction

63 23–26 p. 24
Ex. 2.3

14 68–74
71

Ex. 2.2
Q. 1 & 2

93–94

Homework
Complete Exercise 2.4

p. 26
Ex. 2.4
p. 45
No. 7

15
25

74
Ex. 2.3

Q. 1 & 2
50–53

Ex. 1–7
Q. 1–19

94–96
65–87

2 Newton’s first, second and third laws#
• State Newton’s first law: 

An object continues in a state of rest or uniform 
(moving with constant) velocity unless it is acted 
upon by an unbalanced (net or resultant) force

• Discuss why it is important to wear seatbelts using 
Newton’s first law

Feedback on informal practical assessment

64 27–28 p. 27
Act. 2.4

16 74–77

Homework
Complete Exercise 2.5

64 p. 28
Ex. 2.5

1–4

16 74
Ex. 2.4

Q. 1 & 2

96–97

3 Newton’s first, second and third laws #
• State Newton’s second law: 

When a net force, Fnet , is applied to an object of 
mass, m, it accelerates in the direction of the net 
force. The acceleration, a, is directly proportional to 
the net force and inversely proportional to the mass 
Fnet = ma

• Draw force diagrams for objects that are in 
equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

• Draw free body diagrams for objects that are 
in equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

64 28–29 p. 29
Act. 2.5

17 77–80

Homework
Complete Exercise 2.6
Review Experiment 2.1

p. 29
Ex. 2.6
30–31

17 97
Ex. 2.5
Q. 1–8

97–99
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Week 3: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment 
tasks

CAPS 
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 Newton’s first, second and third laws #
Formal assessment: Practical investigation
Investigate the relationship between force and 
acceleration (Verification of Newton’s second law)

64 30–31 pp. 30–31
Exp. 2.1

18–20 78–80
97–98
Ex. 2.5
Q. 1–8

97–99

Resources
Trolleys, different masses, incline plane, rubber bands, 
meter rule, ticker tape apparatus, ticker timer and 
graph paper

78–80

Homework
Consolidation of vectors, forces and Newton’s laws

98–99
Ex. 2.5
Q. 9–16

pp. 50–53
Ex. 1–7
Q. 1–19

pp. 118–120, 
122, 128
Ex. 2.10

Q. 1–8, 11, 31

99–103
65–87

118–121, 
131–132
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PLATINUM PHYSICAL SCIENCES

Week 4: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of equilibrium 

and non-equilibrium problems including a 
single object moving on a horizontal/inclined 
plane (frictionless and rough), vertical motion 
(lifts, rockets etc.) and also two-body systems 
such as two masses joined by a light (negligible 
mass) string 

65 31–34 p. 32
Ex. 2.7

20 112–114

Homework
Complete Exercise 2.8

p. 34
Ex. 2.8

21 122–123
Ex. 2.10

Q. 9, 10, 12–13

120–122

2 Newton’s first, second and third laws #
• State Newton’s third law: 

When object A exerts a force on object B, 
object B simultaneously exerts an oppositely 
directed force of equal magnitude on object A

• Identify action-reaction pairs, e.g. donkey 
pulling a cart, a book on a table

• List the properties of action-reaction pairs

65 34–36 p. 36
Act. 2.6

22 101–108

Homework 
Complete Exercise 2.9

p. 35
Ex. 2.9

21 107–108
Ex. 2.6

Q. 1 & 2
pp. 123, 127

Ex. 2.10
Q. 14, 26

108–109
122
127

2 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of equilibrium 

and non-equilibrium problems including a 
single object moving on a horizontal/inclined 
plane (frictionless and rough), vertical motion 
(lifts, rockets etc.) and also two-body systems 
such as two masses joined by a light (negligible 
mass) string 

65 37–38 p. 38
Ex. 2.10

22 80–97
112–114

Homework
Complete Chapter 2 Revision No. 5, 8

p. 45 25–26 123–127
Ex. 2.10
Q. 10–25

122–126

3 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of equilibrium 

and non-equilibrium problems including a 
single object moving on a horizontal/inclined 
plane (frictionless and rough), vertical motion 
(lifts, rockets etc.) and also two-body systems 
such as two masses joined by a light (negligible 
mass) string

• Understand apparent weight

65 38–39 p. 39
Ex. 2.11

22 127–128
Ex. 2.10
Q. 27–30

127–131

Homework
Complete Chapter 2 Revision No. 9, 10

p. 46 26–28 129–131
Ex. 2.10
Q. 33–39

133–138

4 Newton’s first, second and third laws #
Consolidation
Feedback on practical assessment

120–132
Ex. 2.10
Q. 1–39

Homework
Review forces and Newton’s laws of motion
Topic 1 Basic Target Worksheet

174
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PLATINUM PHYSICAL SCIENCES

Week 5: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Newton’s Law of Universal Gravitation #
• State Newton’s Law of Universal Gravitation
• Use the equation for Newton’s Law of Universal 

Gravitation to calculate the force two masses 
exert on each other:

F = 
G.M1M2

d2

• Describe weight as the gravitational force the 
Earth exerts on any object on or near its surface

• Calculate the acceleration due to gravity on 
Earth using the equation:

gEarth = 
G.MEarth

d2

N.B. This formula can be used to calculate g on 
any planet using the appropriate planetary data

66 40–42 p. 42
Ex. 2.12

23 107–112

Homework
Review Experiment 2.2

pp. 44–45 24 111
Ex. 2.7
Q. 1–6

109–112

2 Newton’s Law of Universal Gravitation #
• Calculate weight using the expression W = mg, 

where g is the acceleration due to gravity
• Near the earth the value is approximately  

9.8 m∙s–2

66 44–45 pp. 44–45
Exp. 2.2

24

Resources
Experiment: Verify the value for g
Small toy car, meter rule, a smooth plank, bricks or 
thick books, stop watch and graph paper

66

Homework
Complete practical activity report

pp. 44–45
Exp. 2.2

24 114
Ex. 2.8

Q. 1 & 2

112–114

3 Newton’s Law of Universal Gravitation #
• Calculate weight using the expression W = mg, 

where g is the acceleration due to gravity.
• Calculate the weight of an object on other 

planets with different values of gravitational 
acceleration

• Distinguish between mass and weight
• Know that the unit of weight is the newton (N) 

and that of mass is the kilogram (kg)
• Understand weightlessness

66 42–43 p. 43
Ex. 2.13

1–2

23 112–117

Homework
Complete Exercise 2.13

p. 43
Ex. 2.13

3–4

23 117–118
Ex. 2.9
Q. 1–7

114–117

4 Newton’s Law of Universal Gravitation #
Consolidation/remediation

46–47 p. 46
11 & 12

28 119–120

Homework
Prepare for Mechanics Test
Topic 1 Advanced Target Worksheet

175 119
Ex. 2.9
Q. 8–10

pp. 120–132
Ex. 2.10
Q. 1–39

pp. 132–134
Ex. 2.11
Q. 1–14

117–118
118–138
138–144
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PLATINUM PHYSICAL SCIENCES

Week 6: Atomic combinations: Molecular structure

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Mechanics Test (Informal assessment – class test) 61–66 *Worksheet 1

Homework
Activity 3.1

p. 53
Act. 3.1
Q. 1–3

35

2 A chemical bond (is seen as the net 
electrostatic force two atoms sharing electrons 
exert on each other)
• Recall the role of models in science and 

describe the explanations of chemical bonding 
in this course as an application of a model

• Deduce the number of valence electrons in an 
atom of an element

• Represent atoms using Lewis diagrams
• Explain, referring to diagrams showing 

electrostatic forces between protons 
and electrons, and in terms of energy 
considerations, why two H atoms form an 
H2 molecule, but He does not form an He2 
molecule

67 52–56 33–35 136–140 146–147

Homework p. 54
Ex. 3.1

35 140
Ex. 3.1
Q. 1–5

147–148

3 A chemical bond (is seen as the net 
electrostatic force two atoms sharing electrons 
exert on each other)
• Draw a Lewis diagram for the hydrogen 

molecule
• Describe a covalent chemical bond as a shared 

pair of electrons
• Describe and apply simple rules to deduce 

bond formation:
 −  different atoms, each with an unpaired 

valence electron can share these electrons 
to form a chemical bond

 −  different atoms with paired valence 
electrons called lone pairs of electrons, 
cannot share these four electrons and 
cannot form a chemical bond

 − different atoms, with unpaired valence 
electrons can share these electrons and 
form a chemical bond for each electron 
pair shared (multiple bond formation)

 −  atoms with an incomplete complement of 
electrons in their valence shell can share a 
lone pair of electrons from another atom 
to form a co-ordinate covalent or dative 
covalent bond (e.g. NH4

+, H3O
+)

• Draw Lewis diagrams, given the formula and 
using electron configurations, for:

 −  simple molecules (e.g. F2, H2O, NH3, HF, 
OF2, HOCℓ)

 −  molecules with multiple bonds (e.g. N2, O2 
and HCN)

68 56–61 p. 56
Act. 3.2

p. 58
Ex. 3.2
Ex. 3.3
p. 61

Ex. 3.4

36
36
36
36

140–147
143

Ex. 3.2
Q. 1–2
p. 144
Ex. 3.3

Q. 1 & 2
p. 146
Ex. 3. 4
Q. 1 & 2

148–149
149

149–150

Homework p. 61
Act. 3.3

36 147–148
Ex. 3.5
Q. 1–5

150–152
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Week 6: Atomic combinations: Molecular structure

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 Feedback on Mechanics Test
Remediation/consolidation

Mechanics 
Questions 

CD

Homework
Complete checklist and corrections

147–148
Ex. 3.5
Q. 1–5

Investigate the physical properties of water
(Group work/self study)

pp. 96–97 55–57 187–188

PLATINUM PHYSICAL SCIENCES

Week 7: Atomic combinations: Molecular structure/intermolecular forces

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Molecular shape as predicted using the Valence 
Shell Electron Pair Repulsion (VSEPR) theory
• State the major principles used in the VSEPR
• The five ideal molecular shapes according to the 

VSEPR model:
 −  linear shape AX2 (e.g. CO2 and BeCl2)
 −  trigonal planar shape AX3 (e.g. BF3)
 −  tetrahedral shape AX4 (e.g. CH4)
 −  trigonal bipyramidal shape AX5 (e.g. PCl5)
 −  octahedral shape AX6 (e.g. SF6)

• Ideal shapes are found when there are no lone 
pairs on the central atom only bond pairs

• A is always the central atom and X the terminal 
atoms

69 62–64 p. 64
Act. 3.4

37 148–152

Homework
Chapter 3 Revision Q. 5
Draw Lewis Diagrams and suggest shape of 
molecules using VSEPR theory

p. 76
Q. 5.1–5.5

44 153
Ex. 3.6

1–8

153–155

2 Molecular shape as predicted using the Valence 
Shell Electron Pair Repulsion (VSEPR) theory
• Molecules with lone pairs on the central atom 

cannot have one of the ideal shapes, e.g. water 
molecule

• Using VSEPR theory deduce the shape of 
molecules from their Lewis diagrams:

 − CH4, NH3, H2O, BeF2 and BF3

 −  molecules with more than four bonds like 
PCℓ5 and SF6

 − molecules with multiple bonds like CO2, SO2 
and C2H2

69 65–66 p. 65
Act. 3.5

p. 66
Ex. 3.5 
Q. 1–3

37
38

148–152

Homework
Chapter 3 Revision Q. 6

p. 76
Q. 6.1–6.4

44 153
Ex. 3.6

1–8

153–155



20   Grade 11 Physical Sciences

Week 7: Atomic combinations: Molecular structure/intermolecular forces

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 Electronegativity of atoms to explain the polarity 
of bonds
• Explain the concepts:

 −  electronegativity
 −  non-polar bond, with examples, e.g. H–H
 −  polar bond, with examples, e.g. H–Cℓ

• Show polarity of bonds using partial charges  
δ+ H–Cl δ-

• Compare the polarity of chemical bonds using a 
table of electronegativities:

 − with an electronegativity difference ∆EN > 2.1 
electron transfer will take place and the bond 
would be ionic

 −  with an electronegativity difference ∆EN > 1 
the bond will be covalent and polar

 −  with an electronegativity difference ∆EN < 
1 the bond will be covalent and very weakly 
polar

 −  with an electronegativity difference ∆EN = 0 
the bond will be covalent and non-polar

• Show how polar bonds do not always lead to 
polar molecules

70 67–71 p. 69
Ex. 3.6
p. 71

Act. 3.7

39
40–41

153–158
154

Ex. 3.7
Q. 1

155

Homework p. 70
Ex. 3.7
Q. 1–4
p. 76

Q. 4.1–4.4

40
44

158
Ex. 3.8

Q. 1 & 2

156–157

4 Bond energy and length
• Give a definition of bond energy
• Give a definition of bond length
• Explain what is the relationship between bond 

energy and bond length
• Explain the relationship between the strength of 

a bond between two chemically bonded atoms 
and:

 −  the length of the bond between them
 −  the size of the bonded atoms
 −  the number of bonds (single, double, triple) 

between the atoms

71 72–75 p. 72
Ex. 3.8

Extension 
Activity

p. 75
Act. 3.8

42
43
43

159–160

Homework p. 74
Ex. 3.9
p. 76
1–3

42
44

161–163
Ex. 3.9
Q. 1–11

157–162

Investigate the physical properties of water
(Group work/self study)

pp. 96–97 55–57 187–188
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PLATINUM PHYSICAL SCIENCES

Week 8: Intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Intermolecular and interatomic forces #
• Name and explain the different intermolecular 

forces:
 − ion-dipole forces
 −  ion-induced dipole forces
 − dipole-dipole forces (hydrogen bonds are a 

special case of dipole-dipole forces)
 −  dipole-induced dipole forces
 − induced dipole forces

• The last three forces (involving dipoles) are also 
called Van der Waals forces

• Explain hydrogen bonds (dipole-dipole)
• Revise the concept of a covalent molecule
• Describe the difference between intermolecular 

forces and inter-atomic forces using a diagram 
of a group of small molecules, and in words

• Represent a common substance, made of small 
molecules, like water, using diagrams of the 
molecules, to show microscopic representations 
of ice H2O(s), water liquid H2O(ℓ) and water 
vapour H2O(g)

72 77–82 p. 78
Ex. 4.1
p. 79

Ex. 4.2
p. 82

Ex. 4.4

45–46
46
46

166–172 164–165

Homework
Complete Exercise 4.3
Review Experiment 4.1

p. 82
Ex. 4.3

46 172
Ex. 4.1
Q. 1–4

166

2 Physical state and density explained in terms of 
these forces
• Illustrate the proposition that intermolecular 

forces increase with increasing molecular size 
with examples e.g. He, O2, C8H18 (petrol), C23H48 
(wax) (only for van der Waals forces)

Particle kinetic energy and temperature
• Explain the relationship between the strength 

of intermolecular forces and melting points and 
boiling points of substances composed of small 
molecules

• Contrast the melting points of substances 
composed of small molecules with those of 
large molecules where bonds must be broken 
for substances to melt

72–73 83–87 pp. 83–85
Exp. 4.1

47–50 172–183

Homework pp. 83–85
Exp. 4.1

47–50 183
Ex. 4.2
Q. 1–4

166–168

2 Physical state and density explained in terms of 
these forces
• Explain density of material in terms of the 

number of molecules in a unit volume, e.g. 
compare gases, liquids and solids

Particle kinetic energy and temperature
• Describe thermal expansion of a substance and 

how it is related to the motion of molecules in 
a substance composed of small molecules, e.g. 
alcohol in a thermometer

• Explain the differences between thermal 
conductivity in non-metals and metals

73 87–88 p. 88
Act. 4.1

51

Homework p. 98
Q. 1–3

57
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Week 8: Intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 The chemistry of water (macroscopic properties 
of the three phases of water related to their  
sub-microscopic structure)
• Describe the shape of the water molecule and 

its polar nature
• Water’s unique features are due to the hydrogen 

bonding in solid, liquid and gaseous water
• Indicate the number of H2O molecules in 1 litre 

of water
• The hydrogen bonds require a lot of energy 

to break, therefore water can absorb a lot of 
energy before the water temperature rises

• The hydrogen bonds formed by the water 
molecules enable water to absorb heat from the 
Sun

• The sea acts as reservoir of heat and is able to 
ensure the Earth has a moderate climate

• Explain that because of its polar nature and 
consequent hydrogen bonding that there 
are strong forces of attraction between water 
molecules that cause a high heat of vaporisation 
(water needs a lot of energy before it will 
evaporate) and an unusually higher than 
expected boiling point when compared to other 
hydrides

74 90–92 p. 90
Ex. 4.5
Act. 4.4
Act. 4.5

p. 92
Act. 4.6

PA
pp. 92–93
Exp. 4.2

184–187

Homework
Complete Activity 4.6
Consolidation
Topic 2: Advanced Target Worksheet

p. 92
Act. 4.6

177 187–188
190–192
Ex. 4.4
Q. 1–8

169–172

4 The chemistry of water (macroscopic properties 
of the three phases of water related to their  
sub-microscopic structure)
• A decrease in density when the water freezes 

helps water moderate the temperature of the 
Earth and its climate

• The density of the ice is less than the density 
of the liquid and ice floats on water forming 
an insulating layer between water and the 
atmosphere keeping the water from freezing 
and preserving aquatic life (the only liquid which 
freezes from the top down)

74–75 94–96 p. 95
Ex. 4.7

Homework
Consolidation
(Preparation for control test)

74–75 pp. 100–102
Exam 

Practice 
Topic 2 

59–61 189–190
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PLATINUM PHYSICAL SCIENCES

Week 9: Completion of work, revision and assessment

S # CAPS concepts, practical activities 
and assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Formal assessment: Practical 
investigation
Investigate the effect of 
intermolecular forces on 
physical properties (for Term 2 mark 
record)

83–85
Exp. 4.1

47–50 pp. 173–179

2 and 3 Consolidation of Physics
Target Worksheets
Section C
Worksheet 1*

174–175 119
Ex. 2.9
Q. 8–10

pp. 120–132
Ex. 2.10
Q. 1–39

pp. 132–134
Ex. 2.11
Q. 1–14

117–118
118–138
138–144

4 Consolidation of Chemistry
Target Worksheet
Section C
Worksheet 2*

176–177
100–102

Exam Practice 
Topic 2

161–163
Ex. 3.9
Q. 1–11

pp. 190–192
Ex. 4.4
Q. 1–8

157–162
169–172

PLATINUM PHYSICAL SCIENCES

Week 10: Revision and assessment

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Formal assessment: Control test Control Test 
Book
Test 1

2

3

4
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1.2 Study and Master Physical Sciences (Cambridge University Press)

STUDY AND MASTER PHYSICAL SCIENCES

Week 1: Vectors in two dimensions

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Resultant of perpendicular vectors #
• Draw a sketch of the vectors (parallel and 

perpendicular) on the Cartesian plane
• Add co-linear vectors along the parallel and 

perpendicular direction to obtain the net 
parallel component (Rx) and a net perpendicular 
component (Ry)

• Sketch Rx and Ry
• Sketch the resultant (R) using either the tail-to-

head or tail-to-tail method
• Determine the magnitude of the resultant using 

the theorem of Pythagoras

61 22–26 p. 24
TYS 1

D6 4–21 34–60

Homework
Complete Test Yourself 2

p. 26
TYS 2

D6 17
Ex. 1–3
Q. 1–4

45–50

2 Resultant of perpendicular vectors #
• Find resultant vector graphically using the tail-

to-head method, as well as by calculation (by 
component method) for a maximum of four 
force vectors in both one dimension and two 
dimensions

• Understand what a closed vector diagram is
• Determine the direction of the resultant using 

simple trigonometric ratios

61 26–33 p. 31
TYS 3

D6–D7 13–36 35–60

Homework
Read through Activity 1
Test Yourself 6 Q. 3a–d

33–34
38

PA
Act. 1

TYS 6 Q. 3

D8
D9 –D10

35–36
Ex. 1–5
Q. 1–4

56–60

3 Resultant of perpendicular vectors #
Informal assessment
Experiment: Determine the resultant of three non-
linear force vectors (Activity 1)

61 33–34 PA D8 48–49

Resources for informal assessment
Experiment: Determine the resultant of three  
non-linear force vectors
Force board, assortment of weights (10 g to 200 g), 
gut or string, two pulleys

61 33–34 PA
pp. 33–34

Act. 1

D8

Homework
Complete Test Yourself 4
Test Yourself 6 Q. 4 and 5a–d

61 32 p. 32
TYS 4

pp. 38–39
TYS 6

Q. 4 & 5

D7
D10

50–53
Ex. 1–7
Q. 1–19

65–87
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STUDY AND MASTER PHYSICAL SCIENCES

Week 2: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Resolution of a vector into its parallel and 
perpendicular components #
• Draw a sketch of the vector on the Cartesian plane 

showing its magnitude and the angle θ between the 
vector and the x-axis

• Use Rx = Rcos θ for the resultant x-component
• Use Ry = Rsin θ for the resultant y-component

61 34–37 p. 37
TYS 6
Q. 1 

D9 36–48 60–65

Homework
Test Yourself 6 Q. 1 and 2

p. 37
TYS 6
Q. 2

D9 50–53
Ex. 1–7
Q. 1–19

65–87

2 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension (strings 
or cables) #
• Define normal force, N, as the force exerted by a 

surface on an object in contact with it
• Know that the normal force acts perpendicular to 

the surface irrespective of whether the plane is 
horizontal or inclined

• Define frictional force, f, as the force that opposes 
the motion of an object and acts parallel to the 
surface the object is in contact with

• Distinguish between static and kinetic friction forces
• Explain what is meant by the maximum static 

friction, fs max

62 39–43 p. 42
Ex. 1 & 2

D11
(Demo.)

56–66 90

Homework
Test Yourself 7a–d

p. 44 D11 67
Ex. 2.1
Q. 1–3

91–93

3 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension (strings 
or cables) #
• Calculate the value of the maximum static frictional 

force for objects at rest on a horizontal and inclined 
planes using: fs max = μsN

• Know that static friction fs < μsN
• Calculate the value of the kinetic friction force for 

moving objects on horizontal and inclined planes 
using: fk = μkN

62 p. 44 D11 56–66 90

Homework 67
Ex. 2.1
Q. 1–3

91–93

4 Force diagrams, free body diagrams #
• Know that a force diagram is a picture of the 

object(s) of interest with all the forces acting on it 
(them) drawn in as arrows

• Know that in a free-body diagram, the object of 
interest is drawn as a dot and all the forces acting on 
it are drawn as arrows pointing away from the dot

• Resolve two-dimensional forces (such as the weight 
of an object with respect to the inclined plane) into 
its parallel (x) and perpendicular (y) components

• The resultant or net force in the x-direction is a 
vector sum of all the components in the x-direction

• The resultant or net force in the y-direction is a 
vector sum of all the components in the y-direction

63 44–47 68–74
71

Ex. 2.2
Q. 1 & 2

93–94

Homework
Prepare for practical activity – read pp. 47–49

PA
pp. 47–49

D11–D13 74
Ex. 2.3

Q. 1 & 2

94–96



26   Grade 11 Physical Sciences

STUDY AND MASTER PHYSICAL SCIENCES

Week 3: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension 
(strings or cables) #
Experiment: Investigate the relationship 
between normal force and force of dynamic 
friction

62 PA
pp. 47–49

D11–D13 66–67

Resources
Spring balance, several blocks (of the same 
material) of varying sizes with hooks attached 
on one end; different textures: rough, smooth 
surfaces; various surfaces at various angles of 
inclination

62

Homework
Write up report on the practical investigation

2 Consolidation lesson on vectors and forces 
Q. 1–10

50–53
Ex. 1–7
Q. 1–10

65–87

Homework
Complete Exercise 1.7 Q. 11–19

50–53
Ex. 1–7
Q. 1–19

65–87

3 Newton’s first, second and third laws #
State Newton’s first law:
An object continues in a state of rest or uniform 
(moving with constant) velocity unless it is acted 
upon by an unbalanced (net or resultant) force
• Discuss why it is important to wear seatbelts 

using Newton’s first law

64 49–52 p. 52
TYS 8

D13 74–77
77

Ex. 2.4
Q. 1 & 2

96–97

Homework
Consolidation

118–120
Ex. 2.10
Q. 1–8

pp. 122, 128
Ex. 2.10

Q. 11 & 31 

118–120
121, 

131–132

4 Newton’s first, second and third laws #
State Newton’s second law:
When a net force, Fnet, is applied to an object of 
mass, m, it accelerates in the direction of the net 
force; the acceleration, a, is directly proportional 
to the net force and inversely proportional to the 
mass Fnet = ma
Feedback on informal practical assessment

64 52–55 PA
pp. 55–57

D13–D17 77–80

Homework
Prepare for practical activity
(Complete pre-practical questions)

PA
pp. 55–57

D13–D17 97
Ex. 2.5
Q. 1–8

97–99

Remediation/consolidation (forces) 130–131
Ex. 2.10
Q. 36–39

135–138



Term 1 Study and Master Physical Sciences   27

STUDY AND MASTER PHYSICAL SCIENCES

Week 4: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Newton’s first, second and third laws #
Formal assessment: Practical investigation
Investigate the relationship between force and 
acceleration 
(Verification of Newton’s second law)

64 PA
pp. 55–57

D13–D17 78–80
97–98
Ex. 2.5
Q. 1–8

97–99

Resources
Trolleys, different masses, incline plane, rubber bands, 
meter rule, ticker tape apparatus, ticker timer and 
graph paper

78–80

Homework
Complete Ex. 2.5 (Applications of Newton’s second 
law)

65 98–101
Ex. 2.5
Q. 9–24

99–108

2 Newton’s first, second and third laws #
• Draw force diagrams for objects that are in 

equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

• Draw free body diagrams for objects that are 
in equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

• Apply Newton’s laws to a variety of equilibrium and 
non-equilibrium problems including a single object 
moving on a horizontal/inclined plane (frictionless 
and rough), vertical motion (lifts, rockets etc.) and 
also two-body systems such as two masses joined 
by a light (negligible mass) string

• Understand apparent weight

64
65

57–63 p. 62
TYS 9
Q. 1

D17 80–97
112–114

Homework
Test Yourself 9 Q. 2

p. 62
TYS 9
Q. 2

D17 122–123
Ex. 2.10
Q. 9 10, 
12–13

120–122

3 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of equilibrium and 

non-equilibrium problems including a single object 
moving on a horizontal/inclined plane (frictionless 
and rough), vertical motion (lifts, rockets etc.) and 
also two-body systems such as two masses joined 
by a light (negligible mass) string 

65 57–63 p. 62
TYS 9
Q. 3

D18 80–97
112–114

Homework p. 62
TYS 9
Q. 4

D18 123–130
Ex. 2.10
Q. 10–34

122–135

4 Newton’s first, second and third laws #
Consolidation
State Newton’s third law:
When object A exerts a force on object B, object B 
simultaneously exerts an oppositely directed force of 
equal magnitude on object A
• Identify action-reaction pairs, e.g. donkey pulling a 

cart, a book on a table
• List the properties of action-reaction pairs
Feedback on practical assessment

65 49–63
63–66

pp. 84–85
Q. 4–7

D24–D25 101–108

Homework p. 66
TYS 10 

Q. 1 & 2

107–108
Ex. 2.6

Q. 1 & 2
pp. 123, 127

Ex. 2.10
Q. 14, 26

108–109
122
127
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STUDY AND MASTER PHYSICAL SCIENCES

Week 5: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Newton’s Law of Universal Gravitation #
• State Newton’s Law of Universal Gravitation
• Use the equation for Newton’s Law of 

Universal Gravitation to calculate the force 
two masses exert on each other:

F = 
G.M1M2

d2

• Describe weight as the gravitational force 
the Earth exerts on any object on or near its 
surface

• Calculate the acceleration due to gravity on 
Earth using the equation:

gEarth = 
G.MEarth

d2

N.B. This formula can be used to calculate 
g on any planet using the appropriate 
planetary data

• Distinguish between mass and weight
• Know that the unit of weight is the newton 

(N) and that of mass is the kilogram (kg)
• Calculate weight using the expression  

W = mg, where g is the acceleration due to 
gravity

• Calculate the weight of an object on other 
planets with different values of gravitational 
acceleration

66 67–73 p. 70
TYS 11

Q. 1 & 2
p. 73

TYS 12
Q. 1

D19
D19

107–112

Homework
Complete Test Yourself 12
Read Activity 4

p. 73
TYS 12

Q. 2 & 3 

D19–D20 111
Ex. 2.7
Q. 1–6

109–112

2 Newton’s Law of Universal Gravitation #
• Calculate weight using the expression  

W = mg, where g is the acceleration due to 
gravity

• Near the earth the value is approximately  
9.8 m∙s–2

66 PA
p. 74
Act. 4

D20–21

Resources
Experiment: Verify the value for g
Mass pieces, meter rule, ticker tape apparatus, 
ticker timer and graph paper

66

Homework
Complete practical activity report

PA
p. 74
Act. 4

D20–21 114
Ex. 2.8

Q. 1 & 2

112–114
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Week 5: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of 

equilibrium and non-equilibrium problems 
including a single object moving on a 
horizontal/inclined plane (frictionless and 
rough), vertical motion (lifts, rockets etc.) and 
also two-body systems such as two masses 
joined by a light (negligible mass) string

• Understand apparent weight
Newton’s Law of Universal Gravitation #
• Understand weightlessness

65 75–77 p. 77
TYS 13

Q. 1

D21 112–117

Homework
Consolidation: Complete Test Yourself 13 and 
Q. 8

p. 77
TYS 13
Q. 2, 3
p. 85
Q. 8

D21
D25

117–118
Ex. 2.9
Q. 1–7

114–117

4 Newton’s first, second and third laws #
Newton’s Law of Universal Gravitation #
Consolidation/remediation
Extension

82–84
78–80

Q. 1–3
pp. 80–82
Acts. 5, 6

D23–D24
D21–23

119–120

Homework
Prepare for Mechanics Test

119
Ex. 2.9
Q. 8–10

pp. 120–132
Ex. 2.10
Q. 1–39

pp. 132–134
Ex. 2.11
Q. 1–14

117–118
118–138
138–144

STUDY AND MASTER PHYSICAL SCIENCES

Week 6: Atomic combinations: Molecular structure

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Mechanics Test
(Informal assessment – class test)

61–66 *Worksheet 1

2 A chemical bond (is seen as the net 
electrostatic force two atoms sharing electrons 
exert on each other)
• Recall the role of models in science and 

describe the explanations of chemical bonding 
in this course as an application of a model

• Deduce the number of valence electrons in an 
atom of an element

• Represent atoms using Lewis diagrams
• Explain, referring to diagrams showing 

electrostatic forces between protons 
and electrons, and in terms of energy 
considerations, why two H atoms form an 
H2 molecule, but He does not form an He2 
molecule

67 87–91 p. 91
TYS 1

D28–D29 136–140 146–147

Homework
Learners to investigate one of the following 
activities in groups:
Activities 4, 5, 6, 7, 8

p. 121
p. 124
p. 125
p. 128
p. 128

D38–40
D40
D41
D42
D43

140
Ex. 3.1
Q. 1–5

pp. 187–188

147–148
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Week 6: Atomic combinations: Molecular structure

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 A chemical bond (is seen as the net 
electrostatic force two atoms sharing electrons 
exert on each other)
• Draw a Lewis diagram for the hydrogen 

molecule
• Describe a covalent chemical bond as a shared 

pair of electrons
• Describe and apply simple rules to deduce 

bond formation:
 −  different atoms, each with an unpaired 

valence electron can share these electrons 
to form a chemical bond

 −  different atoms with paired valence 
electrons called lone pairs of electrons, 
cannot share these four electrons and 
cannot form a chemical bond

 − different atoms, with unpaired valence 
electrons can share these electrons and 
form a chemical bond for each electron 
pair shared (multiple bond formation)

 − atoms with an incomplete complement of 
electrons in their valence shell can share a 
lone pair of electrons from another atom 
to form a co-ordinate covalent or dative 
covalent bond (e.g. NH4

+, H3O
+)

• Draw Lewis diagrams, given the formula and 
using electron configurations, for

 − simple molecules (e.g. F2,H2O, NH3, HF, 
OF2, HOCℓ)

 −  molecules with multiple bonds (e.g. N2, O2 
and HCN)

68 91–95 p. 95
TYS 2
1 & 2

D29 140–147
143

Ex. 3.2
Q. 1–2
p. 144
Ex. 3.3

Q. 1 & 2
p. 146
Ex. 3. 4
Q. 1 & 2

148–149
149

149–150

Homework
Test Yourself 2 Q. 3 and 4

p. 95
TYS 2
3 & 4

D29–30 147–148
Ex. 3.5
Q. 1–5

150–152

4 Feedback on Mechanics Test
Remediation/consolidation by reviewing 
homework

Homework
Complete checklist and corrections

147–148
Ex. 3.5
Q. 1–5

Homework
Learners to investigate one of the following 
activities in groups:
Activities 4, 5, 6, 7, 8

p. 121
p. 124
p. 125
p. 128
p. 128

D38–40
D40
D41
D42
D43

187–188



Term 1 Study and Master Physical Sciences   31

STUDY AND MASTER PHYSICAL SCIENCES

Week 7: Atomic combinations: Molecular structure/intermolecular forces

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Molecular shape as predicted using the Valence 
Shell Electron Pair Repulsion (VSEPR) theory
• State the major principles used in the VSEPR
• The five ideal molecular shapes according to the 

VSEPR model:
 −  linear shape AX2 (e.g. CO2 and BeCl2)
 −  trigonal planar shape AX3 (e.g. BF3)
 −  tetrahedral shape AX4 (e.g. CH4)
 −  trigonal bipyramidal shape AX5 (e.g. PCl5)
 −  octahedral shape AX6 (e.g. SF6)

• Ideal shapes are found when there are no lone 
pairs on the central atom only bond pairs

• A is always the central atom and X the terminal 
atoms

69 96–98 pp. 100–101
PA 1
1–6

D30 148–152

Homework
Test Yourself 3 Q. 1

p. 101
TYS 3
Q. 1

D30–31 153
Ex. 3.6

1–8

153–155

2 Molecular shape as predicted using the Valence 
Shell Electron Pair Repulsion (VSEPR) theory
• Molecules with lone pairs on the central atom 

cannot have one of the ideal shapes, e.g. water 
molecule

• Using VSEPR theory deduce the shape of 
molecules from their Lewis diagrams: 

 − CH4, NH3, H2O, BeF2 and BF3

 − molecules with more than four bonds like PCℓ5 
and SF6

 − molecules with multiple bonds like CO2, SO2 
and C2H2 

69 98–101 pp. 100–101
PA 1

7

148–152

Homework
Test Yourself 3 Q. 2

p. 101
TYS 3
Q. 2

D31 153
Ex. 3.6

1–8

153–155

3 Electronegativity of atoms to explain the polarity 
of bonds
• Explain the concepts:

 − Electronegativity 
Non-polar bond, with examples, e.g. H–H

 − Polar bond, with examples, e.g. H–Cℓ
• Show polarity of bonds using partial charges  

δ+ H–Cl δ-
• Compare the polarity of chemical bonds using a 

table of electronegativities: 
 − with an electronegativity difference ∆EN > 2.1 

electron transfer will take place and the bond 
would be ionic

 − with an electronegativity difference ∆EN > 1 
the bond will be covalent and polar

 − with an electronegativity difference ∆EN < 1 
the bond will be covalent and very weakly 
polar

 − with an electronegativity difference ∆EN = 0 
the bond will be covalent and non-polar

• Show how polar bonds do not always lead to 
polar molecules

70 101–104 p. 104
PA 2

Q. 1 & 2

D31–D32 153–158
154

Ex. 3.7
Q. 1

155

Homework
Test Yourself 4 Q. 1–4

p. 104
TYS 4
Q. 1–4

D32–D33 158
Ex. 3.8

Q. 1 & 2

156–157
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Week 7: Atomic combinations: Molecular structure/intermolecular forces

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 Bond energy and length
• Give a definition of bond energy
• Give a definition of bond length
• Explain what is the relationship between bond 

energy and bond length
• Explain the relationship between the strength of a 

bond between two chemically bonded atoms and:
 −  the length of the bond between them
 −  the size of the bonded atoms
 −  the number of bonds (single, double, triple) 

between the atoms

71 105–106 p. 106
TYS 5
Q. 1

D33–D34 159–160

Homework
Test Yourself 5 Q. 2 and 3

p. 106
TYS 5

Q. 2 & 3

D34 161–163
Ex. 3.9
Q. 1–11

157–162

Homework
Learners to investigate one of the following 
activities in groups or as individuals:
Activities 4, 5, 6, 7, 8

p. 121
p. 124
p. 125
p. 128
p. 128

D38–40
D40
D41
D42
D43

187–188

STUDY AND MASTER PHYSICAL SCIENCES

Week 8: Intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Intermolecular and interatomic forces #
• Name and explain the different 

intermolecular forces:
 − ion-dipole forces
 −  ion-induced dipole forces
 − dipole-dipole forces (hydrogen bonds 

are a special case of dipole-dipole 
forces)

 −  dipole-induced dipole forces
 − induced dipole forces

• The last three forces (involving dipoles) are 
also called Van der Waals forces

• Explain hydrogen bonds (dipole-dipole)
• Revise the concept of a covalent molecule
• Describe the difference between 

intermolecular forces and inter-atomic 
forces using a diagram of a group of small 
molecules, and in words

72 107–112 pp. 110–111
TYS 6

Q. 1 & 2

D34 166–172 164–165

Homework
Test Yourself 6

p. 112
TYS 7
Q. 1–2

D34–D35 172
Ex. 4.1
Q. 1–4

166
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Week 8: Intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

2 Physical state and density explained in terms 
of these forces
• Represent a common substance, made of 

small molecules, like water, using diagrams 
of the molecules, to show microscopic 
representations of ice H2O(s), water liquid 
H2O(ℓ) and water vapour H2O(g)

• Illustrate the proposition that intermolecular 
forces increase with increasing molecular 
size with examples, e.g. He, O2, C8H18 
(petrol), C23H48 (wax) (only for van der Waals 
forces)

• Explain density of material in terms of the 
number of molecules in a unit volume, e.g. 
compare gases, liquids and solids

Particle kinetic energy and temperature
• Describe thermal expansion of a substance 

and how it is related to the motion of 
molecules in a substance composed of small 
molecules, e.g. alcohol in a thermometer

• Explain the differences between thermal 
conductivity in non-metals and metals

72–73 112–118 p. 118
TYS 8
Q. 1–2

D35 172–183

Homework
Learners to prepare feedback one of the 
following activities in groups:
Activities 4, 5, 6, 7, 8

p. 121
p. 124
p. 125
p. 128
p. 128

D38–40
D40
D41
D42
D43

187–188

3 The chemistry of water (macroscopic 
properties of the three phases of water 
related to their sub-microscopic structure)
• Describe the shape of the water molecule 

and its polar nature
• Water’s unique features are due to the 

hydrogen bonding in solid, liquid and 
gaseous water

• Indicate the number of H2O molecules in  
1 litre of water

74 122–123 p. 124
TYS 9
Q. 1

D40 184–185

Homework
Learners to prepare feedback one of 
the following activities in groups or as 
individuals:
Activities 4, 5, 6, 7, 8

p. 121
p. 124
p. 125
p. 128
p. 128

D38–40
D40
D41
D42
D43

187–188
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Week 8: Intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 The chemistry of water (macroscopic 
properties of the three phases of water 
related to their sub-microscopic structure)
• The hydrogen bonds require a lot of energy 

to break, therefore water can absorb a lot of 
energy before the water temperature rises

• The hydrogen bonds formed by the water 
molecules enable water to absorb heat from 
the Sun

• The sea acts as reservoir of heat and is able 
to ensure the Earth has a moderate climate

• Explain that due to its polar nature and 
consequent hydrogen bonding there 
are strong forces of attraction between 
water molecules that cause a high heat of 
vaporisation (water needs a lot of energy 
before it will evaporate) and an unusually 
higher than expected boiling point when 
compared to other hydrides

• A decrease in density when the water freezes 
helps water moderate the temperature of 
the Earth and its climate

• The density of the ice is less than the density 
of the liquid, so ice floats on water forming 
an insulating layer between water and 
the atmosphere, keeping the water from 
freezing and preserving aquatic life (the only 
liquid which freezes from the top down)

74–75 123–125 185–187

Homework
Consolidation

67–75 pp. 129–131
(Units 1 & 2)

Q. 1–20

D43–D47 189–190
190–192
Ex. 4.4
Q. 1–8

169–172
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STUDY AND MASTER PHYSICAL SCIENCES

Week 9: Completion of work, revision and assessment: Plan your week

S # CAPS concepts, practical activities 
and assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Formal assessment: Practical 
investigation
Investigate intermolecular forces and 
their effects (for Term 2 mark record)
• Evaporation
• Surface tension
• Solubility
• Capillarity

pp. 118–121
PA

Act. 3

D35 –D38 173–179

2 and 3 Consolidation of Physics
Section C
Worksheet 1*

119
Ex. 2.9
Q. 8–10

pp. 120–132
Ex. 2.10
Q. 1–39

pp. 132–134
Ex. 2.11
Q. 1–14

117–118
118–138
138–144

4 Consolidation of Chemistry
Section C
Worksheet 2*

161–163
Ex. 3.9
Q. 1–11

pp. 190–192
Ex. 4.4
Q. 1–8

157–162
169–172

STUDY AND MASTER PHYSICAL SCIENCES

Week 10: Revision and assessment: Plan your week

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Formal assessment: Control test

2

3

4
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1.3 Successful Physical Sciences (Cambridge University Press)

SUCCESSFUL PHYSICAL SCIENCES

Week 1: Vectors in two dimensions

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Resultant of perpendicular vectors #
• Draw a sketch of the vectors (parallel and 

perpendicular) on the Cartesian plane
• Sketch the resultant (R) using either the  

tail-to-head or tail-to-tail method

61 19–21
(Unit 1)

p. 21
Act. 1
Q. 1–2

26–27 4–20 34–60

Homework
Complete Activity 1

p. 21
Act. 1
Q. 3–4

28 7
Ex. 1–1
Q. 1–4
p. 12

Ex. 1–2
Q. 1–5
p. 17

Ex. 1–3
Q. 1–4
p. 19

Ex. 1–5
Q. 1–3

35–37
37–45
45–50
50–56

2 Resultant of perpendicular vectors #
• Determine the magnitude of the resultant 

using the theorem of Pythagoras
• Determine the direction of the resultant using 

simple trigonometric ratios

61 22–23
(Unit 2)

p. 23
Act. 1
Q. 1–3

29–30 20–23
32–35

Homework
Complete Activity 1

p. 23
Act. 1
Q. 4

30–31 35–36
Ex. 1–5
Q. 1–2 

56–57

3 Resultant of perpendicular vectors #
• Add co-linear vectors along the parallel 

and perpendicular direction to obtain the 
net parallel component (Rx) and a net 
perpendicular component (Ry)

• Sketch Rx and Ry
• Understand what a closed vector diagram is

24–25
(Unit 3)
p. 27

(Unit 4)

p. 25
Act. 1

Q. 1 & 2

31–36 36–39
24–32
19–20

Homework
Complete Activity 1 (Unit 3)
Review Experiment 1

p. 25
Act. 1
Q. 3
p. 26

36 35–36
Ex. 1–5
Q. 3–4

57–60
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SUCCESSFUL PHYSICAL SCIENCES

Week 2: Vectors in two dimensions and Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Resultant of perpendicular vectors #
• Find resultant vector graphically using the  

tail-to-head method, as well as by calculation (by 
component method) for a maximum of four force 
vectors in both one and two dimensions

61 26–27
(Unit 4)

pp. 26–27
Exp. 1

36–37 48–49

Resources for informal assessment
Experiment: Determine the resultant of three  
non-linear force vectors
Force board, assortment of weights (10 g to 200 g), 
gut or string, two pulleys

61 26–27 pp. 26–27
Exp. 1

Homework
Complete report on Experiment 1
Complete Activity 2

p. 27
Act. 2

Q. 1 & 2

37–38

2 Resolution of a vector into its parallel and 
perpendicular components #
• Draw a sketch of the vector on the Cartesian 

plane showing its magnitude and the angle θ 
between the vector and the x-axis

• Use Rx = Rcos θ for the resultant x-component
• Use Ry = Rsin θ for the resultant y-component

61 28–29
(Unit 5)

p. 29
Act. 1
Q. 1–4

39–41 39–48

Homework
Revision and extension questions on vectors in two 
dimensions

p. 68
Q. 1–3

69 50–52
Ex. 1–7
Q. 1–15

65–85

3 Force diagrams, free body diagrams #
• Know that a force diagram is a picture of the 

object(s) of interest with all the forces acting on it 
(them) drawn in as arrows

• Know that in a free-body diagram, the object 
of interest is drawn as a dot and all the forces 
acting on it are drawn as arrows pointing away 
from the dot

63 30–31
(Unit 6)

p. 31
Act. 1
Q. 1–3

42–43 68–69

Homework
Revision and extension questions on vectors in two 
dimensions

p. 68
Q. 4

69–70 53
Ex. 1–7

Q. 16–19

85–87

4 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension 
(strings or cables) #
• Define normal force, N, as the force exerted by a 

surface on an object in contact with it
• Know that the normal force acts perpendicular to 

the surface irrespective of whether the plane is 
horizontal or inclined

Force diagrams, free body diagrams #
• Resolve two-dimensional forces (such as the 

weight of an object with respect to the inclined 
plane) into its parallel (x) and perpendicular (y) 
components

• The resultant or net force in the x-direction 
is a vector sum of all the components in the 
x-direction

• The resultant or net force in the y-direction 
is a vector sum of all the components in the 
y-direction

62
63

32–33
(Unit 7)

p. 33
Act. 1
Q. 1

43–44 56–60
PA

66–67
69–71

90

Homework
Complete Activity 1

p. 33
Act. 1
Q. 2

44 71
Ex. 2.2

Q. 1 & 2

93–94
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SUCCESSFUL PHYSICAL SCIENCES

Week 3: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension 
(strings or cables) #
• Define frictional force, f, as the force that 

opposes the motion of an object and acts parallel 
to the surface the object is in contact with

• Distinguish between static and kinetic friction 
forces

• Explain what is meant by the maximum static 
friction, fs max

Experiment: Investigate the relationship between 
normal force and maximum static friction
Investigate the effect of different surfaces on 
maximum static friction by keeping the object the 
same

62 34–35
(Unit 8)

pp. 34–35
Exp. 1

59–67

Resources
Spring balance, several blocks (of the same material) 
of varying sizes with hooks attached on one end; 
different textures (rough, smooth surfaces); various 
surfaces at various angles of inclination

62 pp. 34–35
Exp. 1

44–45

Homework
Complete Activity 2
Complete report on Experiment 1

p. 35
Act. 2
Q. 1–3

45–46 67
Ex. 2.1
Q. 1–3

91–93

2 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension 
(strings or cables) #
• Distinguish between static and kinetic friction 

forces
• Explain what is meant by the maximum static 

friction, fs max
Experiment: Investigate the relationship between 
normal force and force of dynamic friction

62 36–39
(Unit 9) 

p. 36
Prac. 1
p. 38

Prac. 2

46–47
47

66–67

Resources
Spring balance, several blocks (of the same material) 
of varying sizes with hooks attached on one end; 
different textures (rough, smooth surfaces); various 
surfaces at various angles of inclination

p. 36
Prac. 1
p. 38

Prac. 2

46–47
47

Homework
Complete report on practical investigations
Activity 3 Q. 1–5

p. 36
Prac. 1
p. 38

Prac. 2
p. 39
Act. 3
Q. 1–5

46–47
47

47–48

50–53
Ex. 1–7
Q. 1–10

65–87

3 Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension 
(strings or cables) #
• Calculate the value of the maximum static 

frictional force for objects at rest on a horizontal 
and inclined planes using: fs max = μsN

• Know that static friction: fs < μsN
• Calculate the value of the kinetic friction force for 

moving object on horizontal and inclined planes 
using: fk = μkN

62 36–39
(Unit 9)

p. 39
Act. 3
Q. 7–9

48–50 50–53
Ex. 1–7
Q. 1–19

65–87

Homework
Complete Activity 3

p. 39
Act. 3

48–50
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Week 3: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 Force diagrams, free body diagrams #
• Know that a force diagram is a picture of the 

object(s) of interest with all the forces acting on it 
(them) drawn in as arrows

• Know that in a free-body diagram, the object of 
interest is drawn as a dot and all the forces acting 
on it are drawn as arrows pointing away from the 
dot

• The resultant or net force in the x-direction 
is a vector sum of all the components in the 
x-direction

• The resultant or net force in the y-direction 
is a vector sum of all the components in the 
y-direction

Newton’s first, second and third laws #
• State Newton’s first law: 

An object continues in a state of rest or uniform 
(moving with constant) velocity unless it is acted 
upon by an unbalanced (net or resultant) force

63
64

40–41 p. 41
Act. 1

Q. 1 & 2

50–51 72–74
74–75

Homework
Complete Activity 1 (Unit 10)
Revision and extension questions on vectors in two 
dimensions

p. 41
Act. 1

Q. 1 & 2
pp. 68–69

Q. 1–2

50–51
69

74
Ex. 2.3

Q. 1 & 2

94–96
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SUCCESSFUL PHYSICAL SCIENCES

Week 4: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Force diagrams, free body diagrams #
• Resolve two-dimensional forces (such as the 

weight of an object with respect to the inclined 
plane) into its parallel (x) and perpendicular (y) 
components

• The resultant or net force in the x-direction 
is a vector sum of all the components in the 
x-direction

• The resultant or net force in the y-direction 
is a vector sum of all the components in the 
y-direction

Newton’s first, second and third laws #
• Discuss why it is important to wear seatbelts 

using Newton’s first law

63
64

42–43 p. 43
Act. 1
Q. 1–4

51–53 72–74
75–77

Homework
Complete Activity 1 (Unit 11)
Complete Revision and extension questions on 
vectors in two dimensions
Prepare for formal practical assessment
Complete Activity 2 in preparation of formal 
assessment (pre-practical questions)

44–46 p. 43
Act. 1
Q. 1–4

pp. 68–69
Q. 3–4
Act. 2
Q. 1–5

51–53
69–70

54

77
Ex. 2.4

Q. 1 & 2
pp. 74–77

Ex. 2.4
Q. 1 & 2

96–97
96–97

2 Newton’s first, second and third laws #
Formal assessment: Practical investigation
Investigate the relationship between force and 
acceleration (verification of Newton’s second law)

64 44
(Unit 12)

pp. 44–46
Exp. 1

53–54

Resources
Trolleys, different masses, incline plane, rubber 
bands, meter rule, ticker tape apparatus, ticker 
timer and graph paper

44
(Unit 12)

pp. 44–46
Exp. 1

53–54

3 Newton’s first, second and third laws #
• State Newton’s second law: 

When a net force, Fnet , is applied to an object 
of mass m it accelerates in the direction of 
the net force. The acceleration, a, is directly 
proportional to the net force and inversely 
proportional to the mass Fnet = ma

64 47–49 p. 49
Act. 1
Q. 1–2

55

Homework
Complete Activity 1 (Unit 13)

p. 49
Act. 1
Q. 3

55–56 97
Ex. 2.5
Q. 1–8

97–99

4 Newton’s first, second and third laws #
• Draw force diagrams for objects that are in 

equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

• Draw free-body diagrams for objects that are 
in equilibrium (at rest or moving with constant 
velocity) and accelerating  
(non-equilibrium)

• Apply Newton’s laws to a variety of equilibrium 
and non-equilibrium problems including a 
single object moving on a horizontal/inclined 
plane (frictionless and rough) 

64
65

50–51
(Unit 14)

p. 56
Act. 1
Q. 1–3

56–58

Homework
Revision and extension questions on Newton’s 
first, second and third laws

p. 69
Q. 4–7

72–74 78–80
99–101
Ex. 2.5

Q. 17–24

103–108
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SUCCESSFUL PHYSICAL SCIENCES

Week 5: Newton’s laws and application of Newton’s laws

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of 

equilibrium and non-equilibrium problems 
including vertical motion (lifts,  
rockets etc.)

• Understand apparent weight

65 50–52
(Unit 14)

p. 56

Act. 1
Q. 4

Act. 1
Q. 7 & 8

58–60
62

Homework
Revision and extension questions on Newton’s 
first, second and third laws

p. 69
Q. 8–10

74–76 78–80
99–101
Ex. 2.5

Q. 17–24

103–108

2 Newton’s first, second and third laws #
• Apply Newton’s laws to a variety of 

equilibrium and non-equilibrium problems 
including two-body systems such as two 
masses joined by a light (negligible mass) 
string 

65 52–56 p. 57
Act. 1

Q. 5 & 6

Homework
Revision and extension questions on Newton’s 
first, second and third laws

p. 69
Q. 11–13

76–77

3 Newton’s first, second and third laws #
• State Newton’s third law: 

When object A exerts a force on object B, 
object B simultaneously exerts an  
oppositely directed force of equal 
magnitude on object A

• Identify action-reaction pairs e.g. donkey 
pulling a cart, a book on a table

• List the properties of action-reaction pairs

65 58–59 p. 59
Act. 1
Q. 1–5

62–63 80–97
112–114

Homework
Complete Activity 1 (Unit 15)
Complete Revision and extension questions on 
Newton’s first, second and third laws

p. 59
Act. 1
Q. 1–5

pp. 69–70
Q. 1, 2, 3, 14

72
78

122–123
Ex. 2.10
Q. 9 10, 
12–13

120–122

4 Newton’s Law of Universal Gravitation #
• State Newton’s Law of Universal Gravitation
• Use the equation for Newton’s Law of 

Universal Gravitation to calculate the force 
two masses exert on each other:

F = 
G.M1M2

d2

66 60–61
(Unit 16)

p. 61
Act. 1
Q. 7–8

63–64 107–112

Homework
Complete Activity 1 (Unit 16)
Review Experiment 1: Verify the value of g

p. 61
Act. 1
Q. 1–8

pp. 63–64

64–65
66

111
Ex. 2.7
Q. 1–6

109–112
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SUCCESSFUL PHYSICAL SCIENCES

Week 6: Newton’s laws and application of Newton’s laws and Atomic combinations:  
Molecular structure

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Newton’s Law of Universal Gravitation #
• Calculate weight using the expression 

 W = mg, where g is the acceleration due 
to gravity

• Near the earth the value is approximately 
9.8 m∙s–2

Experiment: Verify the value of g

62–64
(Unit 17)

PA
pp. 63–64

Exp. 1

65–66

Resources
Mass pieces, meter rule, ticker tape 
apparatus, ticker timer and graph paper

66 pp. 63–64
Exp. 1

65–66

Homework
Complete Activity 2 (Unit 17)

p. 64
Act. 2
Q. 1–4

66–67 114
Ex. 2.8

Q. 1 & 2

112–114

2 Newton’s Law of Universal Gravitation #
• Describe weight as the gravitational force 

the Earth exerts on any object on or near 
its surface

• Calculate the acceleration due to gravity 
on Earth using the equation:

gEarth = 
G.MEarth

d2

• N.B. This formula can be used to calculate 
g on any planet using the appropriate 
planetary data

• Calculate the weight of an object on 
other planets with different values of 
gravitational acceleration

• Distinguish between mass and weight
• Know that the unit of weight is the newton 

(N) and that of mass is the kilogram (kg)
• Understand weightlessness

66 65–66
(Unit 18)

p. 66
Act. 1

Q. 1 & 2

67–68

Homework
Complete Activity 1 (Unit 18)
Complete Revision and extension questions 
on Newton’s Law of Universal Gravitation

p. 66
Act. 1

Q. 1 & 2
p. 70

Q. 1–6

67–68
78–79

117–118
Ex. 2.9
Q. 1–7

pp. 123–127
Ex. 2.10
Q. 10–25

114–117
122–126

3 A chemical bond (is seen as the net 
electrostatic force two atoms sharing 
electrons exert on each other)
• Recall the role of models in science and 

describe the explanations of chemical 
bonding in this course as an application of 
a model

• Deduce the number of valence electrons 
in an atom of an element

• Represent atoms using Lewis diagrams
Bond energy and length
• Give a definition of bond energy
• Give a definition of bond length

67
71

71–74
(Unit 1)

p. 74
Act. 1
Q. 1–4

81 136–140 146–147

Homework
Review all Mechanics – Exemplar Control Test: 
Term 1
*Worksheet 1

pp. 324–326
Q. 1.1–1.4
Q. 2.1–2.4

Q. 3–6

255–257 127–128
Ex. 2.10
Q. 27–30

p. 140
Ex. 3.1
Q. 1–5

147–148
127–131
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Week 6: Newton’s laws and application of Newton’s laws and Atomic combinations:  
Molecular structure

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 A chemical bond (is seen as the net 
electrostatic force two atoms sharing 
electrons exert on each other)
• Explain, referring to diagrams showing 

electrostatic forces between protons 
and electrons, and in terms of energy 
considerations, why two H atoms form an 
H2 molecule, but He does not form an He2 
molecule

• Draw a Lewis diagram for the hydrogen 
molecule

• Describe a covalent chemical bond as a 
shared pair of electrons

• Describe and apply simple rules to 
deduce bond formation:

 −  different atoms, each with an unpaired 
valence electron can share these 
electrons to form a chemical bond

 −  different atoms with paired valence 
electrons called lone pairs of electrons, 
cannot share these four electrons and 
cannot form a chemical bond

 − different atoms, with unpaired valence 
electrons can share these electrons 
and form a chemical bond for each 
electron pair shared (multiple bond 
formation)

68 75–79
(Unit 2)

p. 79
Act. 1
Q. 1–7

82 140–147
143

Ex. 3.2
Q. 1–2
p. 144
Ex. 3.3

Q. 1 & 2
p. 146
Ex. 3. 4
Q. 1 & 2

148–149
149

149–150

 −  atoms with an incomplete complement 
of electrons in their valence shell can 
share a lone pair of electrons from 
another atom to form a co-ordinate 
covalent or dative covalent bond (e.g. 
NH4

+, H3O
+)

Homework
Review all Mechanics – Exemplar Control Test: 
Term 1

pp. 324–326
Q. 1.1–1.4
Q. 2.1–2.4

Q. 3–6

255–257 147–148
Ex. 3.5
Q. 1–5

150–152
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SUCCESSFUL PHYSICAL SCIENCES

Week 7: Atomic combinations: Molecular structure

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 A chemical bond (is seen as the net electrostatic 
force two atoms sharing electrons exert on each 
other)
• Draw Lewis diagrams, given the formula and 

using electron configurations, for
 − simple molecules  

(e.g. F2, H2O, NH3, HF, OF2, HOCℓ)
 −  molecules with multiple bonds  

(e.g. N2, O2 and HCN)

68 80–83
(Unit 3)

p. 83
Act. 1
Q. 1–3

82–84 147–148
Ex. 3.5
Q. 1–5

Homework
Review all Mechanics – Exemplar Control Test:  
Term 1

pp. 324–326
Q. 1.1–1.4
Q. 2.1–2.4

Q. 3–6

255–257 147–148
Ex. 3.5
Q. 1–5

150–152

2 Molecular shape as predicted using the Valence 
Shell Electron Pair Repulsion (VSEPR) theory
• State the major principles used in the VSEPR
• The five ideal molecular shapes according to the 

VSEPR model:
 −  linear shape AX2 (e.g. CO2 and BeCl2)
 −  trigonal planar shape AX3 (e.g. BF3)
 −  tetrahedral shape AX4 (e.g. CH4)
 −  trigonal bipyramidal shape AX5 (e.g. PCl5)
 −  octahedral shape AX6 (e.g. SF6)

• Ideal shapes are found when there are no lone 
pairs on the central atom only bond pairs

• A is always the central atom and X the terminal 
atoms

• Molecules with lone pairs on the central atom 
cannot have one of the ideal shapes, e.g. water 
molecule

• Using VSEPR theory deduce the shape of 
molecules from their Lewis diagrams:

 − CH4, NH3, H2O, BeF2 and BF3

 −  molecules with more than four bonds like 
PCℓ5 and SF6

 − molecules with multiple bonds like CO2, SO2 
and C2H2

69 84–89
(Unit 4 

& 5)

p. 85
Act. 1

Q. 1 & 2
p. 87
Act. 1
Q. 1–5

84–86
86–87

148–152

Homework p. 89
Act. 2
Q. 1–3

87–88 153
Ex. 3.6

1–8

153–155
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Week 7: Atomic combinations: Molecular structure

S # CAPS concepts, practical activities and assessment 
tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 Electronegativity of atoms to explain the polarity 
of bonds
• Explain the concepts:

 −  electronegativity
 −  non-polar bond, with examples, e.g. H–H
 −  polar bond, with examples, e.g. H–Cℓ

• Show polarity of bonds using partial charges δ+ 
H–Cl δ-

• Compare the polarity of chemical bonds using a 
table of electronegativities: 
with an electronegativity difference ∆EN > 2.1 
electron transfer will take place and the bond 
would be ionic

 −  with an electronegativity difference ∆EN > 1 
the bond will be covalent and polar

 −  with an electronegativity difference  
∆EN < 1 the bond will be covalent and very 
weakly polar

 −  with an electronegativity difference ∆EN = 0 
the bond will be covalent and non-polar

• Show how polar bonds do not always lead to 
polar molecules

70 90–92
(Unit 6)

p. 92
Act. 1

Q. 1 & 2
p. 95
Act. 2

Q. 1 & 2

153–160
154

Ex. 3.7
Q. 1

155

Homework
Revision and extension questions: Covalent bonds 
and Lewis diagrams
Complete Activity 2 (Unit 6)

p. 123
Q. 1–5
p. 95
Act. 2

Q. 3 & 4

158
Ex. 3.8

Q. 1 & 2
pp. 161–163

Ex. 3.9
Q. 1–11

156–157
157–162

4 Bond energy and length
• Give a definition of bond energy
• Give a definition of bond length
• Explain what the relationship between bond 

energy and bond length is
• Explain the relationship between the strength of 

a bond between two chemically bonded atoms 
and:

 −  the length of the bond between them
 −  the size of the bonded atoms
 − the number of bonds (single, double, triple) 

between the atoms

71 96–97 p. 97
Act. 1
Q. 1–3

159–160

Homework
Revision and extension questions: Shapes of 
molecules, polar and non-polar molecules

p. 123
Q. 1–6

161–163
Ex. 3.9
Q. 1–11

157–162
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SUCCESSFUL PHYSICAL SCIENCES

Week 8: Atomic combinations: Molecular structure/intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Intermolecular and interatomic forces #
• Revise the concept of a covalent molecule
• Describe the difference between 

intermolecular forces and inter-atomic forces 
using a diagram of a group of small molecules, 
and in words

• Name and explain the different intermolecular 
forces:

 − ion-dipole forces
 −  ion-induced dipole forces
 − ipole-dipole forces (hydrogen bonds are a 

special case of dipole-dipole forces)
 −  dipole-induced dipole forces
 − induced dipole forces

• The last three forces (involving dipoles) are 
also called Van der Waals forces

• Explain hydrogen bonds (dipole-dipole)

72 98–99
Unit 8

pp. 100–104
Unit 9

p. 99
Act. 1

Q. 1 & 2
p. 104
Act. 1
Q. 1–3

166–172 164–165

Homework
Complete Activity 1 (Unit 9)

p. 104
Act. 1
Q. 4–6

172
Ex. 4.1
Q. 1–4

166

2 Physical state and density explained in terms of 
these forces
• Represent a common substance, made of 

small molecules, like water, using diagrams 
of the molecules, to show microscopic 
representations of ice H2O(s), water liquid 
H2O(ℓ) and water vapour H2O(g)

• Illustrate the proposition that intermolecular 
forces increase with increasing molecular size 
with examples, e.g. He, O2, C8H18 (petrol), 
C23H48 (wax) (only for van der Waals forces)

Particle kinetic energy and temperature
• Explain the relationship between the strength 

of intermolecular forces and melting points 
and boiling points of substances composed of 
small molecules

• Contrast the melting points of substances 
composed of small molecules with those of 
large molecules where bonds must be broken 
for substances to melt

72–73 105,
109–113

p. 111
Act. 5

Q. 1 & 2

110–111 173–179

Physical state and density explained in terms of 
these forces
• Explain density of material in terms of the 

number of molecules in a unit volume, e.g. 
compare gases, liquids and solids

Particle kinetic energy and temperature
• Describe thermal expansion of a substance 

and how it is related to the motion of 
molecules in a substance composed of small 
molecules, e.g. alcohol in a thermometer

• Explain the differences between thermal 
conductivity in non-metals and metals

Homework
Revision and extension questions: Bond energy 
and bond strength
Revision and extension questions: Intermolecular 
forces and physical properties
*Worksheet 2

pp. 124–125
Q. 1–8

109–110 183
Ex. 4.2
Q. 1–4

166–168
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Week 8: Atomic combinations: Molecular structure/intermolecular forces

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 The chemistry of water (macroscopic properties 
of the three phases of water related to their 
sub-microscopic structure)
• Describe the shape of the water molecule and 

its polar nature
• Water’s unique features are due to the 

hydrogen bonding in solid, liquid and gaseous 
water

• Indicate the number of H2O molecules in 1 
litre of water

• The hydrogen bonds require a lot of energy 
to break; therefore water can absorb a lot of 
energy before the water temperature rises

• The hydrogen bonds formed by the water 
molecules enable water to absorb heat from 
the Sun

• Explain that because of its polar nature and 
consequent hydrogen bonding that there 
are strong forces of attraction between 
water molecules that cause a high heat of 
vaporisation (water needs a lot of energy 
before it will evaporate) and an unusually 
higher than expected boiling point when 
compared to other hydrides

74 114–118 p. 115
Act. 1
Q. 1–3
p. 116
Exp. 1
p. 117
Exp. 2
p. 118
Exp. 3

103 184–185

Homework
Review Experiments 1–3
Complete Activity 4 (Unit 12)

pp. 116–118
Act. 4
Q. 1–7

104
105

187–188
Ex. 4.3
Q. 1–3

168–169

4 The chemistry of water (macroscopic properties 
of the three phases of water related to their 
sub-microscopic structure)
• The sea acts as reservoir of heat and is able to 

ensure the Earth has a moderate climate
• A decrease in density when the water freezes 

helps water moderate the temperature of the 
Earth and its climate

• The density of the ice is less than the density 
of the liquid and ice floats on water forming 
an insulating layer between water and the 
atmosphere keeping the water from freezing 
and preserving aquatic life (the only liquid 
which freezes from the top down)

74–75 119–121
(Unit 13)

p. 121
Act. 1

Q. 1 & 2

106 189–190

Homework p. 126
Q. 1–5

111–112 189–190
190–192
Ex. 4.4
Q. 1–8

169–172

Chemistry consolidation pp. 123–126 107–112 190–192
Ex. 4.4
Q. 1–8

Exemplar Control Test: Term 1 pp. 324, 
326–328
Q. 1.5
Q. 2.5
Q. 7–9

255
255

257–258



48   Grade 11 Physical Sciences

SUCCESSFUL PHYSICAL SCIENCES

Week 9: Completion of work, revision and assessment: Plan your week

S # CAPS concepts, practical activities and 
assessment tasks

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Formal assessment: Practical investigation
Investigate the effects of intermolecular forces 
on various physical properties (for Term 2 mark 
record)

73 105–112 p. 106
Exp. 1
p. 107
Exp. 2
p. 108
Exp. 3
p. 110
Exp. 4
p. 112
Exp. 6

97–102

Resources
Select the experiment(s) based on the 
resources you have available in your school
You can use different solvents such as water, 
methylated spirits, paraffin, cooking oil or 
glycerine
Take note of safety precautions especially 
when heating flammable liquids

105–112 p. 106
Exp. 1
p. 107
Exp. 2
p. 108
Exp. 3
p. 110
Exp. 4
p. 112
Exp. 6

97–102

2 and 3 Physics consolidation
Exemplar Test
Section C Worksheet 1*

324 p. 255 119
Ex. 2.9
Q. 8–10

pp. 120–132
Ex. 2.10
Q. 1–39

pp. 132–134
Ex. 2.11
Q. 1–14

117–118
118–138
138–144

4 Chemistry consolidation
Exemplar Test
Section C Worksheet 2*

324 p. 255 161–163
Ex. 3.9
Q. 1–11

pp. 190–192
Ex. 4.4
Q. 1–8

157–162
169–172

SUCCESSFUL PHYSICAL SCIENCES

Week 10: Revision and assessment: Plan your week

S # CAPS concepts, practical activities and 
assessment tasks

CAPS pp. LB pp. LB act. TG pp. Everything Science

LB pp. TG pp.

1 Formal assessment: Control test

2

3

4
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50   Grade 11 Physical Sciences

2.1 Platinum Physical Sciences (Maskew Miller Longman) 

PLATINUM PHYSICAL SCIENCES    Week 1: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Review of Term 1 Assessment

2 Refraction
• Revision: explain reflection
• Revision: state the law of reflection
• Define the normal
• Define angle of incidence

76 104–105 105
Ex. 5.1

62–64 194–199 174–174

Homework 120
1–6

71 199–201
Ex. 5.1
1–13

175–179

3 Refraction
• Define the speed of light as being constant 

when passing through a given medium and 
having a maximum value of: 
c = 3 x 108 m∙s–1 in a vacuum

• Define refraction
• Define refractive index as: n = c ÷ v
• Define optical density
• Know that the refracted index is related to 

the optical density

76 105–106 105
PA

Exp. 5.1

64 201–206

Homework 106
Ex. 5.2
1 & 2

64 205
Ex. 5.2
1 & 2

180–181

PLATINUM PHYSICAL SCIENCES    Week 2: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Refraction
• Explain that refraction is a change of wave 

speed in different media, while the frequency 
remains constant

• Define the normal
• Define angle of incidence
• Define angle of refraction
• Sketch ray diagrams to show the path of a 

light ray through different media

76 107–109 107
PA

Exp. 5.2
108

Act. 5.1

64
64–65

206–211

Homework 109
Act. 5.2

1 & 2

65 210
5.3
1–7

181–183

2 Snell’s Law
• State the relationship between the angles of 

incidence and refraction and the refractive 
indices of the media when light passes from 
one medium into another (Snell’s Law): n1sinθ1 
= n2sinθ2

• Apply Snell’s Law to problems involving light 
rays passing from one medium into another

• Draw ray diagrams showing the path of light 
when it travels from a medium with a higher 
refractive index to one of lower refractive 
index and vice versa

77 110–111 110
PA

Exp. 5.3
111

Ex. 5.3
1.1–1.3

65
66

211–212,
215–219

Homework 111
Ex. 5.3
2 & 3

66 219–220
Ex. 5.4

1–6

183–185
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PLATINUM PHYSICAL SCIENCES    Week 2: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 Snell’s Law
• Verify Snell’s Law (introduction to project)
• Apply Snell’s Law to problems involving light 

rays passing from one medium into another
• Draw ray diagrams showing the path of light 

when it travels from a medium with a higher 
refractive index to one of lower refractive 
index and vice versa

77
12

112 112
PA

Verify and 
apply Snell’s 

Law

66–68

Homework 113
Ex. 5.4
1 & 2

68–69 220–221
Ex. 5.4
7–12

186–189

4 Consolidation: Reflection, refraction and 
Snell’s Law
Revision and extension

76–77 150–151 120
7–16

71–72 229

Homework 121
17–21

72–73 230
Ex. 5.6

3–6

193–196

PLATINUM PHYSICAL SCIENCES    Week 3: Geometrical optics, 2-D and 3-D wavefronts
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Critical angles and total internal reflection
• Explain the concept of critical angle
• List the conditions required for total internal 

reflection
• Use Snell’s Law to calculate the critical angle at 

the surface between a given pair of media

77 114–117 114
PA

Act. 5.3
115

Act. 5.4

69 222–226

Homework 117
Ex. 5.5
1 & 2

70 227
Ex. 5.5

1–7

189–191

2 Critical angles and total internal reflection
• Use Snell’s Law to calculate the critical angle at 

the surface between a given pair of media

77 116
PA

Exp. 5.4

69 223–224

Homework: Complete report on Exp. 5.4 121
22–23

73 227
Ex. 5.5
8–11

191–193

3 Critical angles and total internal reflection
Explain the use of optical fibres in endoscopes and 
telecommunications

77 118–119 121
24

70 226–227

Homework: Exam practice 134
3–5

78–79 230
Ex. 5.6
1, 2, 7

193,
196–197

4 Diffraction
• Define a wavefront as an imaginary line that 

connects waves that are in phase (e.g. all at the 
crest of their cycle)

• Define diffraction as the ability of a wave to 
spread out in wavefronts as they pass through a 
small aperture or around a sharp edge

• Understand that: degree of diffraction ∝ λ ÷ w 
where w = slit width

78 122–126 123
PA

Exp. 6.1
124

Exp. 6.2

74
75
75

237–241 200

Homework: Exam practice 133
1 & 2

78
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PLATINUM PHYSICAL SCIENCES     
Week 4: 2-D and 3-D wavefronts, ideal gases and thermal properties

S # CAPS concepts, practical activities and 
assessment tasks 

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Diffraction
• State Huygens’ principle
• Apply Huygens’ principle to explain diffraction 

qualitatively
• Light and dark areas can be described in terms 

of constructive and destructive interference of 
secondary wavelets

• Sketch the diffraction pattern for a single slit
• Understand that degree of diffraction ∝ λ ÷ w 

where w = slit width

78 126–127 126
Ex. 6.1

75 234–242

Homework 130
1–9

77 244
Ex. 6.1
1 & 2

201

2 Diffraction
• Understand that diffraction of light 

demonstrates the wave nature of light

78 127–130 127
Act. 6.1

128
Exp. 6.3

75
76

242–244

Homework 130
10–13
134
6

77
79

244
Ex. 6.1

3

201–202

3 Consolidation: waves and light
• Progress check on Snell’s Law project
• Topic 3: Basic Target Worksheet

131–132 179
201

248
Ex. 6.2

1–4

202–204

Homework: Topic 3: Advanced Target Worksheet 180
202

4 Motion of particles, kinetic theory of gases:
• Describe the motion of individual molecules:

 −  collisions with each other and the walls of 
the container

 −  molecules in a sample of gas move at 
different speeds

• Explain the idea of ‘average speeds’ in the 
context of molecules of a gas

• Describe an ideal gas in terms of the motion of 
molecules

• Explain how a real gas differs from an ideal gas
• State the conditions under which a real gas 

approaches ideal gas behaviour

79 136–138 138
Act. 7.1

80–81 252–254 206–207

Homework: Preparation for Boyle’s Law experiment 80 139–142 82–83 254
Ex. 7.1

1

207
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PLATINUM PHYSICAL SCIENCES    Week 5: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Ideal gas law
• Describe the relationship between volume and 

pressure for a fixed amount of a gas at constant 
temperature (Boyle’s Law):

 − practically using an example
 − by interpreting a typical table of results
 − using relevant graphs

80 139–142 140
PA

Exp. 7.1

82–83 255–258

Homework: Complete report on Exp. 1 140
PA

Exp. 7.1

82–83 255–258

2 Ideal gas law
• Describe the relationship between volume and pressure 

for a fixed amount of a gas at constant temperature 
(Boyle’s Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (including the use of the Kelvin 

scale of temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the words ‘directly 

proportional’ and ‘inversely proportional’ as 
applicable

 − writing a relevant equation

80–81 142–144 144
Ex. 7.1

1–3

83 258–262

Homework: Boyle’s Law calculations; preparation for Charles’s 
Law experiment

154
9 & 10

145–146

85–86
84

262
Ex. 7.2

1–5
262–265

208–210

3 Ideal gas law
• Describe the relationship between volume and 

temperature for a fixed amount of a gas at constant 
pressure (Charles’s Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (introducing the Kelvin scale 

of temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the words ‘directly 

proportional’ and ‘inversely proportional’ as 
applicable

 − writing a relevant equationa
• Convert Celsius to Kelvin for use in ideal gas law

80 144–146 145–146 84 262–268

Homework: Complete report on Exp. 1; revision exercise 154
11

86 262–265
268

Ex. 7.3
1–4

210–212
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PLATINUM PHYSICAL SCIENCES    Week 5: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

4 Ideal gas law
• Describe the relationship between pressure and 

temperature for a fixed amount of a gas at constant 
temperature (Gay-Lussac’s Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (using the Kelvin scale of 

temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the words ‘directly 

proportional’ and ‘inversely proportional’ as 
applicable

 − writing a relevant equation 
• Give the conditions under which the ideal gas law does 

not apply to a real gas and explain why
• Convert Celsius to Kelvin for use in ideal gas law
• Combine the three gas laws into the ideal gas law:  

PV = nRT
• Use the gas laws to solve problems:  

P1V1 ÷ T1 = P2V2 ÷ T2

80–81 147–150 154
12

86 268–272

Homework 153–154
1–8

85 271–274
Ex. 7.4

1–5
277

Ex. 7.5
1–3

212–214
214–215

PLATINUM PHYSICAL SCIENCES    Week 6: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Ideal gas law
• Give the conditions under which the ideal gas law 

does not apply to a real gas
Motion of particles, kinetic theory of gases:
• Use kinetic theory to explain the gas laws
Temperature and heating, pressure:
• Explain the temperature of a gas in terms of the 

average kinetic energy of the molecules of the 
gas

• Explain the pressure exerted by a gas in terms of 
the collision of the molecules with the walls of the 
container

80–81 151–152 253–254

Homework 156–157
Sect. A
1 & 2

87 282
Ex. 7.6

1–5

217–219

2 Ideal gas law
Consolidation and remediation

79–81 157
Sect. B

3–6

87–88 284–288

Homework 158
Sect. B

7–9

88 285–288
Ex. 7.7
1–13

220–227

3 Ideal gas law
Basic Target Worksheet (Topic 4)

79–81 181
202

Homework: Complete worksheet 181
202

285–288
Ex. 7.7
1–13

220–227

4 Ideal gas law
Advanced Target Worksheet (Topic 4)

79–81 182
203
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PLATINUM PHYSICAL SCIENCES    Week 7: Quantitative aspects of chemical change
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Stoichiometric calculations (Revision Grade 10) #
• Formula mass, relative atomic mass and molar mass
• Definition of the mole and Avogadro’s constant
Molar volume of gases, concentration of solutions #
• 1 mole of gas occupies 22.4 dm3 at 0 °C (273 K) and 

1 atmosphere (101.3 kPa)

82 160–162 160
Ex. 8.1
1 & 2
162

Ex. 8.2
1

89–91
91

290–293

Homework 162
Ex. 8.2

2

91 293
Ex. 8.1

1
297

Ex. 8.2
1

231–232
232

2 Molar volume of gases, concentration of solutions #
• Interpret balanced reaction equations in terms of 

volume relationships for gases under the same 
conditions of temperature and pressure (volume 
of gases is directly proportional to the number of 
particles of the gases)

• Molar concentration of a solution

82 162–165 164
Ex. 8.3

1
166

Ex. 8.4
1 & 2

91
92

293–298

Homework 164
Ex. 8.3
2 & 3

92 297
Ex. 8.2
2a & 2b

232–234

3 More complex stoichiometric calculations #
• Perform stoichiometric calculations using balanced 

equations that may include limiting reagents

82 169–173 170
Act. 8.2

1 & 2

93 298–301

Homework: Prepare for Exp. 8.2 171
Ex. 8.5

1–3
179

93–94
97–98

301
Ex. 8.3

1

235–236

4 More complex stoichiometric calculations #
Determine the mass of PbO2 prepared from a certain 
mass of Pb(NO3)2

82 179 179
PA

Exp. 8.2

97–98 307–308

Homework: Complete report on Exp. 8.2 309
Ex. 8.7

1

240
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PLATINUM PHYSICAL SCIENCES    Week 8: Quantitative aspects of chemical change
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 More complex stoichiometric calculations #
• Perform stoichiometric calculations using 

balanced equations that may include limiting 
reagents

82 171–173 172
Ex. 8.6
1 & 2

94 298–301

Homework 172
Ex. 8.6

3

94 309
Ex. 8.7

1

240

2 Volume relationships in gaseous reactions #
• Do stoichiometric calculations with explosions 

as reactions during which a great many 
molecules are produced in the gas phase so 
that there is a massive increase in volume, e.g. 
ammonium nitrate in mining or petrol in a car 
cylinder: 
2HN4NO3(s) → 2N2(g) + 4H2O(g) + O2(g) 
2C8H18 + 25O2 → 16CO2 + 18H2O 
Give the reaction and use it in stoichiometric 
calculations

• Do as application the functioning of airbags
• Sodium azide reaction: 2NaN3(s) → 2Na(s) + 

3N2(g)  
Reaction must be given when used in 
calculations 

83 180–181 181
Ex. 8.12

98 310–312

Homework 182
Revision

5

99 312
Ex. 8.8
1 & 2

243–244

3 Molar volume of gases, concentration of solutions 
#
• Molar concentration of a solution
• Do titration calculations
• Precipitation calculations, e.g. calculate the mass 

of the precipitate

82 164–168 166–167
Exp. 8.1

168
Act. 8.1

1 & 2

92 293–297

Homework 185
6–8

101–102 297
Ex. 8.2

3–5

233–235

4 More complex stoichiometric calculations #
• Do stoichiometric calculations to determine the 

percent yield of a chemical reaction
• Do calculations to determine empirical formula 

and molecular formula of compounds (revise 
empirical formula calculations done in Grade 10)

82 173–177 174–175
Ex. 8.7

1–3
176

Ex. 8.8
1 & 2
176

Ex. 8.9
1 & 2
177

Ex. 8.10
1 & 2

95
96–97

301–310

Homework 182
Revision

1–4

99 302
Ex. 8.4

1
304

Ex. 8.5
1

306
Ex. 8.6

1

237
238
239
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PLATINUM PHYSICAL SCIENCES     
Week 9: Catch up, consolidation and revision: plan your week

S # CAPS concepts, practical activities and 
assessment tasks 

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 More complex stoichiometric calculations # 
(optional)
• Determine the percent CaCO3 in an impure 

sample of sea shells (purity or percent 
composition)

82 177–178 177
Act. 8.3

178
Ex. 8.11

1 & 2

97 308–309

Homework: Exam practice 184
1–5

100–101 309
Ex. 8.7

2–5

241–243

2 More complex stoichiometric calculations # 
(optional)
Exam practice
Basic Target Worksheet (Topic 5)

82–83 185
9–12

102–103
183
204

312–313

Homework: Advanced Target Worksheet (Topic 5) 184
205

314
Ex. 8.9
1–13

244–253

3

4

PLATINUM PHYSICAL SCIENCES    Week 10: Mid-year examination: plan your week
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2.2 Study and Master Physical Sciences (Cambridge University Press) 

STUDY AND MASTER    Week 1: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Review Term 1 Assessment

2 Refraction
• Revision: Explain reflection
• Revision: State the law of reflection
• Define the normal
• Define angle of incidence

76 133–137 136
TYS 1
1a–j

D49 194–199 174–174

Homework 136
TYS 1

2

D49 199–201
Ex. 5.1
1–13

175–179

3 Refraction
• Define the speed of light as being constant 

when passing through a given medium and 
having a maximum value of:  
c = 3 x 108 m∙s–1 in a vacuum

• Define refraction
• Define refractive index as n = c ÷ v
• Define optical density
• Know that the refracted index is related to the 

optical density

76 137–142 139
TYS 2
1a–b
140

TYS 3

D49
D49

201–206

Homework 139
TYS 2

2

D49 205
Ex. 5.2
1 & 2

180–181

STUDY AND MASTER    Week 2: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Refraction
• Explain that refraction is a change of wave 

speed in different media, while the frequency 
remains constant

• Define the normal
• Define angle of incidence
• Define angle of refraction
• Sketch ray diagrams to show the path of a 

light ray through different media

76 142–144 142
PA

Act. 1
Exp. 1
Exp. 2

D50–D51 206–211

Homework: Prepare for Snell’s Law investigation 158
4–6

D57 210
5.3
1–7

181–183

2 Snell’s Law
• State the relationship between the angles of 

incidence and refraction and the refractive 
indices of the media when light passes from 
one medium into another (Snell’s Law): 
n1sinθ1 = n2sinθ2

• Apply Snell’s Law to problems involving light 
rays passing from one medium into another

• Draw ray diagrams showing the path of light 
when it travels from a medium with a higher 
refractive index to one of lower refractive 
index and vice versa

77 144–145 158
4–6
145

Act. 2

D57
D51–D52

211–212,
215–219

Homework: Prepare for Snell’s Law investigation 145
Act. 2

D51–D52 219–220
Ex. 5–4

1–6

183–185
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STUDY AND MASTER    Week 2: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 Snell’s Law
• Verify Snell’s Law (introduction to project)
• Apply Snell’s Law to problems involving light 

rays passing from one medium into another
• Draw ray diagrams showing the path of light 

when it travels from a medium with a higher 
refractive index to one of lower refractive 
index and vice versa

77
12

145 145
Act. 2

D51–D52

Homework 158
8

D57 220–221
Ex. 5.4
7–12

186–189

4 Consolidation: Reflection, refraction and 
Snell’s Law
Revision and extension

76–77 133–145 158
8

D57 229

Homework 158
7

D57 230
Ex. 5.6

3–6

193–196

STUDY AND MASTER    Week 3: Geometrical optics, 2-D and 3-D wavefronts
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Critical angles and total internal reflection
• Explain the concept of critical angle
• List the conditions required for total internal 

reflection
• Use Snell’s Law to calculate the critical angle 

at the surface between a given pair of media

77 146–148 147
TYS 4
1 & 2

D52 222–226

Homework 147
TYS 4

3

D52–D53 227
Ex. 5.5

1–7

189–191

2 Critical angles and total internal reflection
• Use Snell’s Law to calculate the critical angle 

at the surface between a given pair of media

77 146–148 148
Act. 3

D53 223–224

Homework: Complete report on Act. 3 148
Act. 3

D53 227
Ex. 5.5
8–11

191–193

3 Critical angles and total internal reflection
• Explain the use of optical fibres in 

endoscopes and telecommunications

77 148–150 150
TYS 5

1

D54 226–227

Homework 150
TYS 5

2

D54 230
Ex. 5.6
1, 2, 7

193,
196–197

4 Diffraction
• Define a wavefront as an imaginary line that 

connects waves that are in phase (e.g. all at 
the crest of their cycle)

• Define diffraction as the ability of a wave to 
spread out in wavefronts as they pass through 
a small aperture or around a sharp edge

78 151–154 153
PA

Demo.

237–241 200

Homework 159
9–11

D57–D58



60   Grade 11 Physical Sciences

STUDY AND MASTER     
Week 4: 2-D and 3-D wavefronts, ideal gases and thermal properties

S # CAPS concepts, practical activities and 
assessment tasks 

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Diffraction
• State Huygens’ principle
• Apply Huygens’ principle to explain 

diffraction qualitatively
• Light and dark areas can be described 

in terms of constructive and destructive 
interference of secondary wavelets

• Sketch the diffraction pattern for a single slit
• Understand that: degree of diffraction  

∝λ ÷ w, where w = slit width

78 151–154 154
TYS 6

1

D55 234–242

Homework 154
TYS 6

2

D55 244
Ex. 6.1
1 & 2

201

2 Diffraction
• Understand that diffraction of light 

demonstrates the wave nature of light

78 154–155 155
Act. 4

D55–D56 242–244

Homework 155
TYS 7
1 & 2

D55 244
Ex. 6.1

3

201–202

3 Consolidation: Waves and light
• Progress check on Snell’s Law project
• Selected questions from Module 3: 

Summative assessment

157–159 155
TYS 8
a & b
157

1–3, 12

D56
D56,
D58

248
Ex. 6.2

1–4

202–204

4 Motion of particles, kinetic theory of gases:
• Describe the motion of individual molecules:

 −  collisions with each other and the walls of 
the container

 −  molecules in a sample of gas move at 
different speeds

• Explain the idea of ‘average speeds’ in the 
context of molecules of a gas

• Describe an ideal gas in terms of the motion 
of molecules

• Explain how a real gas differs from an ideal 
gas

• State the conditions under which a real gas 
approaches ideal gas behaviour

79 160–162 178
4

D65 252–254 206–207

Homework: Preparation for Boyle’s Law experiment 80 162–165 162
Act. 9

D58–D60 254
Ex. 7.1

1

207
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STUDY AND MASTER    Week 5: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Ideal gas law
• Describe the relationship between volume and 

pressure for a fixed amount of a gas at constant 
temperature (Boyle’s Law):

 − practically using an example
 − by interpreting a typical table of results
 − using relevant graphs

80 162–165 162
Act. 9

D58–D60 255–258

Homework: Complete report on Act. 9 162
Act. 9

D58–D60 255–258

2 Ideal gas law
• Describe the relationship between volume and 

pressure for a fixed amount of a gas at constant 
temperature (Boyle’s Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (including the use of the 

Kelvin scale of temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the 

words ‘directly proportional’ and ‘inversely 
proportional’ as applicable

 − writing a relevant equation
• Give the conditions under which the ideal gas law 

does not apply to a real gas

80–81 178
5

D65 258–262

Homework: Boyle’s Law calculations
Preparation for Charles’s Law experiment

178
5

167–169
Act. 10

D65
D60–D61

262
Ex. 7.2

1–5
262–265

208–210

3 Ideal gas law
• Describe the relationship between volume 

and temperature for a fixed amount of a gas at 
constant pressure (Charles’s Law):

 − practically using an example
 − by interpreting a typical table of results
 − using relevant graphs

80 165–169 167–169
Act. 10

D60–D61 262–265

Homework: Complete report on Act. 10 167–169
Act. 10

D60–D61 262–265
268

Ex. 7.3
1–4

210–212

4 Ideal gas law
• Describe the relationship between pressure 

and temperature for a fixed amount of a gas at 
constant temperature (Gay-Lussac’s Law):

 − practically using an example
 − by interpreting a typical table of results
 − using relevant graphs (using the Kelvin scale 

of temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the 

words ‘directly proportional’ and ‘inversely 
proportional’ as applicable

 − writing a relevant equation 
• Give the conditions under which the ideal gas law 

does not apply to a real gas and explain why
• Convert Celsius to Kelvin for use in ideal gas law

80–81 169–171 169
Act. 11

D61–D62

Homework 169
Act. 11

D61–D62 271–274
Ex. 7.4

1–5

212–214
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STUDY AND MASTER    Week 6: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Ideal gas law
• Describe the relationship between pressure and 

temperature for a fixed amount of a gas at constant 
temperature (Gay-Lussac’s Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (using the Kelvin scale of 

temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the 

words ‘directly proportional’ and ‘inversely 
proportional’ as applicable

 − writing a relevant equation 
• Give the conditions under which the ideal gas law 

does not apply to a real gas and explain why
• Convert Celsius to Kelvin for use in ideal gas law

80–81 169–171 170
Act. 12

D62–D63 268–272

Homework 170
Act. 12

D62–D63 271–274
Ex. 7.4

1–5

212–214

2 Ideal gas law
• Combine the three gas laws into the ideal gas law: 

PV = nRT
• Use the gas laws to solve problems: 

P1V1 ÷ T1 = P2V2 ÷ T2

• Give the conditions under which the ideal gas law 
does not apply to a real gas and explain why

• Convert Celsius to Kelvin for use in ideal gas law
• Explain how a real gas differs from an ideal gas
• State the conditions under which a real gas 

approaches ideal gas behaviour

80–81 171–173 175
Act. 14

1–3

D63–D64 272–277

Homework 175
Act. 14

4–7

D64–D65 277
Ex. 7.5

1–3

214–215

3 Ideal gas law
• Combine the three gas laws into the ideal gas law: 

PV = nRT
• Give the conditions under which the ideal gas law 

does not apply to a real gas and explain why
• Convert Celsius to Kelvin for use in ideal gas law
Motion of particles, kinetic theory of gases:
• Use kinetic theory to explain the gas laws
Temperature and heating, pressure:
• Explain the temperature of a gas in terms of the 

average kinetic energy of the molecules of the gas
• Explain the pressure exerted by a gas in terms of 

the collision of the molecules with the walls of the 
container

80–81 173–177 175
Act. 14

4–7

D64–D65 277–283

Homework 179
7–13

D66–D67 282
Ex. 7.6

1–5

217–219

4 Ideal gas law
Consolidation and remediation

79–81 179
7–13
178
1–3

D66–D67 284–288

Homework 178
1–3

D65 285–288
Ex. 7.7
1–13

220–227
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STUDY AND MASTER    Week 7: Quantitative aspects of chemical change
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Stoichiometric calculations (Revision Grade 10) #
• Definition of the mole and Avogadro’s constant
• Formula mass, relative atomic mass and molar mass
Molar volume of gases, concentration of solutions #
• 1 mole of gas occupies 22.4 dm3 at 0 °C (273 K) and 

1 atmosphere (101.3 kPa)
• Interpret balanced reaction equations in terms of 

volume relationships for gases under the same 
conditions of temperature and pressure (volume 
of gases is directly proportional to the number of 
particles of the gases)

82 181–183 182
Act. 1
1–3

D69 290–293

Homework 182
Act. 1
4–6

D69 293
Ex. 8.1

1
297

Ex. 8.2
1

231–232
232

2 Molar volume of gases, concentration of solutions #
• Molar concentration of a solution
• Do titration calculations

82 183–188 188
PA

Act. 2
188

Act. 3
1–3

D69
D69–D70

293–298

Homework 188
Act. 3
1–3

D70 297
Ex. 8.2
2a & 2b

232–234

3 More complex stoichiometric calculations #
• Do calculations to determine empirical formula and 

molecular formula of compounds
• Revise empirical formula calculations done in  

Grade 10

82 189–191 191
TYS 1
1 & 2

D70 301–310

Homework 191
TYS 1

3

D71 304
Ex. 8.5

1
306

Ex. 8.6
1

238
239

4 More complex stoichiometric calculations #
• Do stoichiometric calculations to determine the 

percent yield of a chemical reaction
• Perform stoichiometric calculations using balanced 

equations that may include limiting reagents

82 191–196 196
TYS 2
1 & 2

D72 298–302

Homework: Prepare for Act. 4 196
TYS 2
3 & 4

D72–D73 301
Ex. 8.3

1
302

Ex. 8.4
1

235–236
237
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STUDY AND MASTER    Week 8: Quantitative aspects of chemical change
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 More complex stoichiometric calculations #
Determine the mass of PbO2 prepared from a 
certain mass of Pb(NO3)2

82 195–196 195
PA

Act. 4

D71–D72 307–308

Homework: Complete Act. 4 report 195
PA

Act. 4

D71–D72 309
Ex. 8.7

1

240

2 More complex stoichiometric calculations #
• Determine the percent CaCO3 in an impure 

sample of sea shells (purity or percent 
composition)

82 194 194
Example

308–309

Homework 194
Example

309
Ex. 8.7

2–5

241–243

3 Volume relationships in gaseous reactions #
• Do stoichiometric calculations with explosions 

as reactions during which a great many 
molecules are produced in the gas phase so 
that there is a massive increase in volume, e.g. 
ammonium nitrate in mining or petrol in a car 
cylinder: 
2HN4NO3(s) → 2N2(g) + 4H2O(g) + O2(g) 
2C8H18 + 25O2 → 16CO2 + 18H2O 
Give the reaction and use it in stoichiometric 
calculations

• Do as application the functioning of airbags
• Sodium azide reaction:  

2NaN3(s) → 2Na(s) + 3N2(g) 
Reaction must be given when used in 
calculations

83 197–200 200
TYS 3
1 & 2

D73 310–312

Homework 200
TYS 3
1 & 2

D73 312
Ex. 8.8
1 & 2

243–244

4 More complex stoichiometric calculations #
Consolidation and remediation

82–83 201
Unit 1

4–9

D74–D75 312–313

Homework 201
Unit 1

1–3

D74 314
Ex. 8.9
1–13

244–253
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STUDY AND MASTER    Week 9: Catch up, consolidation and revision: plan your week
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Revision
Control Test

B15–B18

2

3

4

STUDY AND MASTER    Week 10: Mid-year examinations: plan your week
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Revision
Control Test

B15–B18

2

3

4
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2.3 Successful Physical Sciences (Oxford University Press) 

SUCCESSFUL PHYSICAL SCIENCES    Week 1: Geometrical optics
S # CAPS concepts, practical activities and 

assessment tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Review of Term 1 Assessment

2 Refraction
• Revision: explain reflection
• Revision: state the law of reflection
• Define the normal
• Define angle of incidence

76 128–129 129
Act. 1
1 & 2

114 194–199 174–174

Homework 129
Act. 1
3 & 4

114 199–201
Ex. 5.1
1–13

175–179

3 Refraction
• Define the speed of light as being constant 

when passing through a given medium and 
having a maximum value of: 
c = 3 x 108 m∙s–1 in a vacuum

• Define refraction
• Define refractive index as n = c ÷ v
• Define optical density
• Know that the refracted index is related to the 

optical density

76 130–131 131
Act. 1
3–5

115 201–206

Homework 131
Act. 1
1, 2, 6

115 205
Ex. 5.2
1 & 2

180–181

SUCCESSFUL PHYSICAL SCIENCES    Week 2: Geometrical optics
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Refraction
• Explain that refraction is a change of wave speed 

in different media, while the frequency remains 
constant

• Define the normal
• Define angle of incidence
• Define angle of refraction
• Sketch ray diagrams to show the path of a light ray 

through different media

76 132–135 132
PA Exp. 1

115–116 206–211

Homework 135
Act. 2
1–5

116–117 210
5.3
1–7

181–183

2 Snell’s Law
• State the relationship between the angles of 

incidence and refraction and the refractive indices 
of the media when light passes from one medium 
into another (Snell’s Law): n1sinθ1 = n2sinθ2

• Apply Snell’s Law to problems involving light rays 
passing from one medium into another

• Draw ray diagrams showing the path of light when 
it travels from a medium with a higher refractive 
index to one of lower refractive index and vice 
versa

77 136–137, 
139

139
Act. 2
1 & 2

117, 
119–120

211–212, 
215–219

Homework 219–220
Ex. 5–4

1–6

183–185
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SUCCESSFUL PHYSICAL SCIENCES    Week 2: Geometrical optics
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

3 Snell’s Law
• Verify Snell’s Law (introduction to project)
• Apply Snell’s Law to problems involving light rays 

passing from one medium into another
• Draw ray diagrams showing the path of light when 

it travels from a medium with higher refractive 
index to one of lower refractive index and vice 
versa

77
12

137–138 117–119 212–215

Homework 139
Act. 2
3 & 4

120–121 220–221
Ex. 5.4
7–12

186–189

4 Consolidation: Reflection, refraction and Snell’s 
Law
Revision and extension

76–77 150–151 151
1–3 and

1–4

130–131 229

Homework 151
1–3 and

1–4

130–131 230
Ex. 5.6

3–6

193–196

SUCCESSFUL PHYSICAL SCIENCES     
Week 3: Geometrical optics, 2-D and 3-D wavefronts

S # CAPS concepts, practical activities and 
assessment tasks 

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Critical angles and total internal reflection
• Explain the concept of critical angle
• List the conditions required for total internal 

reflection 
• Use Snell’s Law to calculate the critical angle at 

the surface between a given pair of media

77 140–141 141
Act. 2

2.1–2.3

122–123 222–226

Homework 141
Act. 2
1, 3

122–123 227
Ex. 5.5

1–7

189–191

2 Critical angles and total internal reflection
• Use Snell’s Law to calculate the critical angle at 

the surface between a given pair of media

77 140
PA

Exp. 1

121–122 223–224

Homework: Complete report on Exp. 1; revision and 
extension

152
1–5

131–133 227
Ex. 5.5
8–11

191–193

3 Critical angles and total internal reflection
• Explain the use of optical fibres in endoscopes 

and telecommunications

77 142–143 143
Act. 1

7

124 226–227

Homework 143
Act. 1
1–6

123–124 230
Ex. 5.6
1, 2, 7

193,
196–197

4 Diffraction
• Define a wavefront as an imaginary line that 

connects waves that are in phase (e.g. all at the 
crest of their cycle)

• Define diffraction as the ability of a wave to 
spread out in wavefronts as they pass through a 
small aperture or around a sharp edge 

78 144–145 144–145
PA

Demo. 1
Part 1 & 2

124–127 237–241 200

Homework 145
Act. 2
1–4

128
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SUCCESSFUL PHYSICAL SCIENCES     
Week 4: 2-D and 3-D wavefronts, ideal gases and thermal properties

S # CAPS concepts, practical activities and assessment 
tasks 

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Diffraction
• State Huygens’ principle
• Apply Huygens’ principle to explain diffraction 

qualitatively
• Light and dark areas can be described in terms 

of constructive and destructive interference of 
secondary wavelets

• Sketch the diffraction pattern for a single slit
• Understand that: degree of diffraction 

∝ λ ÷ w where w = slit width

78 146–147 147
Act. 2
4–7

128 234–242

Homework 147
Act. 2
1–3

128 244
Ex. 6.1
1 & 2

201

2 Diffraction
• Understand that diffraction of light demonstrates 

the wave nature of light

78 148–149 149
PA

Demo. 1

129 242–244

Homework 149
Act. 2
1–3

129–130 244
Ex. 6.1

3

201–202

3 Consolidation: waves and light
• Progress check on Snell’s Law project
• Revision and extension

152
1–5

133 248
Ex. 6.2

1–4

202–204

4 Motion of particles, kinetic theory of gases:
• Describe the motion of individual molecules:

 −  collisions with each other and the walls of the 
container

 −  molecules in a sample of gas move at different 
speeds

• Explain the idea of ‘average speeds’ in the 
context of molecules of a gas

• Describe an ideal gas in terms of the motion of 
molecules

• Explain how a real gas differs from an ideal gas
• State the conditions under which a real gas 

approaches ideal gas behaviour

79 153–155 154
PA

Demo. 1

134–135 252–254 206–207

Homework: Preparation for Boyle’s Law experiment 80 157
PA

Exp. 1

135–137 254
Ex. 7.1

1

207
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SUCCESSFUL PHYSICAL SCIENCES    Week 5: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Ideal gas law
• Describe the relationship between volume and 

pressure for a fixed amount of a gas at constant 
temperature (Boyle’s Law):

• practically using an example
• by interpreting a typical table of results
• using relevant graphs

80 156–157 157
PA

Exp. 1

135–137 255–258

Homework: Complete report on Exp. 1 157
PA

Exp. 1

135–137 255–258

2 Ideal gas law
• Describe the relationship between volume and pressure 

for a fixed amount of a gas at constant temperature 
(Boyle’s Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (including the use of the Kelvin 

scale of temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the words ‘directly 

proportional’ and ‘inversely proportional’ as applicable
 − writing a relevant equation

• Give the conditions under which the ideal gas law does 
not apply to a real gas

Motion of particles, kinetic theory of gases:
• Use kinetic theory to explain the gas laws

80–81 158–159 159
Act. 2
1–3

137–138 258–262

Homework: Boyle’s Law calculations; preparation for Charles’s Law 
experiment

159
Act. 2
4 & 5

161–162
Exp. 1

138–139
139–140

262
Ex. 7.2

1–5
262–265

208–210

3 Ideal gas law
• Describe the relationship between volume and 

temperature for a fixed amount of a gas at constant 
pressure (Charles’s Law):

 − practically using an example
 − by interpreting a typical table of results
 − using relevant graphs

80 160–162 161–162
Exp. 1

139–140 262–265

Homework: Complete report on Exp. 1 161–162
Exp. 1

139–140 262–265

4 Ideal gas law
• Describe the relationship between volume and 

temperature for a fixed amount of a gas at constant 
pressure (Charles’s Law):

 − practically using an example
 − by interpreting a typical table of results
 − using relevant graphs (introducing the Kelvin scale of 

temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the words ‘directly 

proportional’ and ‘inversely proportional’ as applicable
 − writing a relevant equation

• Give the conditions under which the ideal gas law does 
not apply to a real gas

• Convert Celsius to Kelvin for use in ideal gas law
Motion of particles, kinetic theory of gases:
• Use kinetic theory to explain the gas laws
Temperature and heating, pressure:
• Explain the temperature of a gas in terms of the average 

kinetic energy of the molecules of the gas

80–81 162–163 162
Act. 2
1–4

140–141 265–268

Homework 162
Act. 2
5 & 6

141 268
Ex. 7.3

1–4

210–212
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SUCCESSFUL PHYSICAL SCIENCES    Week 6: Ideal gases and thermal properties
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Ideal gas law
• Describe the relationship between pressure and 

temperature for a fixed amount of a gas at constant 
temperature (Gay-Lussac’s Law)

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (using the Kelvin scale of 

temperature)
 −  using symbols (‘∝’ and ‘1/∝’) and the words 

‘directly proportional’ and ‘inversely proportional’ 
as applicable

 − writing a relevant equation 
• Give the conditions under which the ideal gas law 

does not apply to a real gas and explain why
• Convert Celsius to Kelvin for use in ideal gas law
Motion of particles, kinetic theory of gases:
• Use kinetic theory to explain the gas laws
Temperature and heating, pressure:
• Explain the temperature of a gas in terms of the 

average kinetic energy of the molecules of the gas
• Explain the pressure exerted by a gas in terms of 

the collision of the molecules with the walls of the 
container

80–81 164–166 165
Act. 1
1–5

142–143 268–272

Homework 166
Act. 1
6 & 7

143–144 271–274
Ex. 7.4

1–5

212–214

2 Ideal gas law
• Combine the three gas laws into the ideal gas law: 

PV = nRT
• Use the gas laws to solve problems:  

P1V1 ÷ T1 = P2V2 ÷ T2

• Give the conditions under which the ideal gas law 
does not apply to a real gas and explain why

• Convert Celsius to Kelvin for use in ideal gas law

80–81 167–169 168
Act. 1

1.1–1.3

145–146 272–277

Homework 168
Act. 1
2 & 3

146 277
Ex. 7.5

1–3

214–215

3 Ideal gas law
Combine the three gas laws into the ideal gas law:  
PV = nRT
Give the conditions under which the ideal gas law does 
not apply to a real gas and explain why
Convert Celsius to Kelvin for use in ideal gas law

80–81 168–169 169
Act. 2
1–3

146–147 277–283

Homework 169
Act. 2
4 & 5

147–148 282
Ex. 7.6

1–5

217–219

4 Ideal gas law
Consolidation and remediation

79–81 170–172 171–172
1–4

148–149 284–288

Homework 172
5 & 6

149 285–288
Ex. 7.7
1–13

220–227
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SUCCESSFUL PHYSICAL SCIENCES    Week 7: Quantitative aspects of chemical change
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 Molar volume of gases, concentration of solutions #
• 1 mole of gas occupies 22.4 dm3 at 0 °C (273 K) and 

1 atmosphere (101.3 kPa)
• Interpret balanced reaction equations in terms of 

volume relationships for gases under the same 
conditions of temperature and pressure (volume 
of gases is directly proportional to the number of 
particles of the gases)

82 182–184 182
Act. 1
1–7
184

Act. 2
1–3

155
155

290–293

Homework 184
Act. 2
4–6

155–156 293
Ex. 8.1

1
297

Ex. 8.2
1

231–232
232

2 Stoichiometric calculations (Revision Grade 10) #
• Definition of the mole and Avogadro’s constant
• Formula mass, relative atomic mass and molar mass
Molar volume of gases, concentration of solutions #
• Molar concentration of a solution

82 173–177 177
Act. 1
1–5

150–151 293–298

Homework 177
Act. 1
6 & 7

151–152 297
Ex. 8.2
2a & 2b

232–234

3 More complex stoichiometric calculations #
• Perform stoichiometric calculations using balanced 

equations that may include limiting reagents

82 185–188 188
Act. 2
1–4

158–159 298

Homework: Prepare for Exp. 1 (see TG for worksheet) 188
Act. 2
5–7

186–188

160–161
156–158

4 More complex stoichiometric calculations #
• Determine the mass of PbO2 prepared from a 

certain mass of Pb(NO3)2

82 186–188 186–188
PA

Exp. 1

156–158 307–308

Homework: Complete Exp. 1 worksheet 157 309
Ex. 8.7

1

240
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SUCCESSFUL PHYSICAL SCIENCES    Week 8: Quantitative aspects of chemical change
S # CAPS concepts, practical activities and assessment 

tasks 
CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 More complex stoichiometric calculations #
• Perform stoichiometric calculations using balanced 

equations that may include limiting reagents

82 196–197 197
Act. 1
1 & 2

167–168 298–301

Homework 197
Act. 1

3

168–169 301
Ex. 8.3

1

2 Volume relationships in gaseous reactions #
• Do stoichiometric calculations with explosions as 

reactions during which a great many molecules 
are produced in the gas phase so that there is a 
massive increase in volume, e.g. ammonium nitrate 
in mining or petrol in a car cylinder: 
2HN4NO3(s) → 2N2(g) + 4H2O(g) + O2(g) 
2C8H18 + 25O2 → 16CO2 + 18H2O 
Give the reaction and use it in stoichiometric 
calculations

• Do as application the functioning of airbags
• Sodium azide reaction: 2NaN3(s) → 2Na(s) + 3N2(g)  

Reaction must be given when used in calculations

83 198–199 199
Act. 1
1 & 2

169 310–312

Homework 199
Act. 1
3 & 4

170 312
Ex. 8.8
1 & 2

243–244

3 Molar volume of gases, concentration of solutions #
• Molar concentration of a solution
• Do titration calculations
• Precipitation calculations, e.g. calculate the mass of 

the precipitate

82 192–195 193
PA

Exp. 1
195

Act. 2
1–3

164–165
166

293–297

Homework 195
Act. 2

4

166–167 297
Ex. 8.2

3–5

233–235

4 More complex stoichiometric calculations #
• Do stoichiometric calculation to determine the 

percent yield of a chemical reaction
• Do calculations to determine empirical formula and 

molecular formula of compounds (revise empirical 
formula calculations done in Grade 10)

82 178–181 181
Act. 1
1–5

152–153 301–310

Homework 302
Ex. 8.4

1
304

Ex. 8.5
1

306
Ex. 8.6

1

237
238
239
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SUCCESSFUL PHYSICAL SCIENCES     
Week 9: Catch up, consolidation and revision: plan your week

S # CAPS concepts, practical activities and assessment 
tasks 

CAPS
pp.

LB 
pp.

LB 
act.

TG 
pp.

Everything Science

LB pp. TG pp.

1 More complex stoichiometric calculations # 
(optional)
• Determine the percent CaCO3 in an impure 

sample of sea shells (purity or percent 
composition)

82 189–191 190
PA

Exp. 1
191

Act. 2

161
162

308–309

Homework 191
Act. 3
1–4

162–163 309
Ex. 8.7

2–5

241–243

2 More complex stoichiometric calculations # 
(Optional)
Consolidation and remediation

82–83 200–202 201
1–4

201–202
1–4

171
172

312–313

Homework 201
5–9

201–202
5–10

171
172

314
Ex. 8.9
1–13

244–253

3

4

SUCCESSFUL PHYSICAL SCIENCES    Week 10: Mid-year examination: plan your week
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3. Assessment term plans

3.1 Term 1: Formal assessment tasks included in each set of LTSMs

Name of book Formal practical assessment Control test
*  Use for practice, not for formal assessment

Platinum Physical 
Sciences

Verification of Newton’s second law
Week 3: LB pp. 30–31, Exp. 2.1; TG pp. 18–20
Investigate the effects of intermolecular forces on 
various physical properties
For Term 2 mark record
Investigate the effects of intermolecular forces on 
various physical properties
Week 9: LB pp. 83–85; TG pp. 47–50

Week 10:
Control test book
Test 1
or exemplar test in Section C
or common test

Study and Master 
Physical Sciences

Verification of Newton’s second law
Week 4: LB pp. 55–57; TG D13–D17
Investigate the effects of intermolecular forces on 
various physical properties
For Term 2 mark record
Investigate the effects of intermolecular forces on 
various physical properties
Week 9: LB pp. 118–121; TG D35–D38

Week 10:
Mechanics, matter and materials
TG B11
or exemplar test in Section C
or common test

Successful Physical 
Sciences

Verification of Newton’s second law
Week 4: LB Unit 12 pp. 44–46; TG pp. 53–54
Investigate the effects of intermolecular forces on 
various physical properties
For Term 2 mark record
Investigate the effects of intermolecular forces on 
various physical properties
Week 9: LB pp. 105–112; TG pp. 97–102

Week 10:
* Exemplar test given in LB p. 324 and 
on CD
Memo in TG p. 255
Use test in another TG
or exemplar test in Section C
or common test

Note: We recommended that the formal practical assessment for chemistry (Term 2) be completed at the end of Term 1 
during the time many schools set aside for revision and formal testing, even though the marks will be recorded in the Term 2 
schedule. This is because this practical investigation links directly to the content at the end of Term 1.

3.2 Term 2: Formal assessment tasks included in each set of LTSMs

Name of book Formal practical assessment Examination
*  Use for practice, not for formal assessment

Platinum Physical 
Sciences

Investigate the effects of intermolecular forces on 
various physical properties
Term 1 Week 9: (Required by Term 2 schedule)
LB pp. 83–85; TG pp. 47–50
From Week 2: (Only required in Term 3)
Project: Verify and apply Snell’s Law

Week 10:
* Test 2 in Control Test Book suitable for 
revision only as it mixes Chemistry and 
Physics
pp. 6–9
Memo in TG pp. 21–23
Use the exemplar tests provided in 
Section C or the common papers

Study and Master 
Physical Sciences

Investigate the effects of intermolecular forces on 
various physical properties
Term 1 Week 9: (Required by Term 2 schedule)
LB pp. 118–121; TG D35–D38
From Week 2: (Only required in Term 3)
Project: Verify and apply Snell’s Law 
LB p. 145; TG D51–D52

Week 10:
* Control Test suitable for revision only as 
it mixes Physics and Chemistry
TG B15–B18
Use the exemplar tests provided in 
Section C or the common papers

Successful Physical 
Sciences

Investigate the effects of intermolecular forces on 
various physical properties
Term 1 Week 9: (Required by Term 2 schedule)
LB pp. 105–112; TG pp. 97–102
From Week 2: (Only required in Term 3)
Project: Verify and apply Snell’s Law

Week 10:
* Exemplar Test given in  
LB p. 334 and on CD – suitable for 
revision only
Memo in TG pp. 263–268
Use the exemplar tests provided in 
Section C or the common papers
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4. Guidelines for lesson planning and preparation

The planners provide details of the content that you need to teach to your class. However, to deliver the lessons 
successfully, you must do the necessary preparation yourself. This entails thinking about a number of key aspects, 
including those noted below.

4.1 Check the term focus

You should note the focus for the term. The CAPS document provides clear details regarding the focus of each term.  
For Grade 11, the focus of each term is set out below:

Term 1: 
Physics:   Mechanics
   Vectors, forces, Newton’s laws
Chemistry:  Matter and materials
   Chemical bonding, molecular shapes, intermolecular forces and the chemistry of water

Term 2: 
Physics:   Waves, sound and light
              Geometrical optics, 2-D and 3-D wavefronts
Chemistry:  Matter and materials
                  Ideal gases and thermal properties, chemical changes, quantitative aspects of chemical changes

See Resource 5 for an overview of the topics for each term.

4.2 Prepare resources

This stage in your preparation is vital and it is a good idea to collect resources such as those listed below so that you have 
them when needed. Details regarding specific resources for certain lessons are given in the planners where relevant.

4.3 Check your own knowledge of the content

However well you know your work, it is easy to make small mistakes when in a classroom with learners asking questions. 
It is a good idea for you to read through the content to be covered and to ensure that you are very familiar with the 
work. Also do additional reading from other sources if possible. You should refer to Resource 5 for an overview of the 
Term 1 and Term 2 topics and to Resource 6, Additional Information and Enrichment Activities, where there is additional 
information about many of the topics for each term and where some common errors, not always made explicit in the 
Learner’s Books or Teacher’s Guides, are addressed.

4.4 Prepare the conceptual framework for the lesson topic

Before each lesson, the teacher needs to prepare the content to be taught. The involves many aspects, such as thinking 
carefully about how the concepts are organised in a conceptual framework; how to help learners develop this framework 
for themselves; what possible questions learners might ask; or difficulties they might have and how to address these.

A useful way for teachers to prepare the content is to summarise the topic in their own minds using a tool like a 
mind map or a concept map. A concept map is different from a mind map because we describe the links between 
the concepts to show the relationship between them. On the next page is a concept map for the Term 1 work on 
mechanics. 



76   Grade 11 Physical Sciences

FIGURE 1: CONCEPT MAP OF MECHANICS
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When you introduce a topic learners will benefit from seeing the big picture and a concept map is a useful way to present 
this. It is also a useful way of showing learners how the class is progressing. At the end of the topic encourage your 
learners to make their own summaries in words and/or pictures. In this way, they will interact with concepts, and this in 
turn will promote deep learning.

While you prepare the conceptual framework, it is important to think about what prior knowledge learners should have 
and to have a clear idea of where and when they will need to draw on the concepts taught in the Grade 9 lessons. In 
your preparation, think carefully about the types of questions learners will ask. You may want to preempt some of these 
questions by asking open-ended questions to arouse learners’ curiosity and to engage them in the process of learning. 
It is also a good idea to leave a question unanswered for a short time and let the lesson activities suggest a possible 
answer. If the question is still unanswered, then you should provide the necessary help. Doing this will provide good 
opportunities for you to correct any wrong ideas or misconceptions.

4.5 Baseline assessment and remediation of misconceptions

Baseline assessment should take place at the beginning of each new topic to establish what learners already know and 
to pick up any possible misconceptions. Some of the most common of these misconceptions for Term 1 and Term 2 
have been addressed in relation to the relevant CAPS content in Resource 6, Additional Information and Enrichment 
Activities, of this document. Baseline assessment can take many forms – such as a quick question and answer session or 
a paper and pencil activity. Once a gap in understanding or a misconception has been identified (e.g. some people think 
that when you kick a ball, it continues to move forward because of the force of the kick) you need to find a way to help 
prepare learners for the new work which is going to be taught in the term. In this context the word remediation refers 
to overcoming the learners’ wrong ideas.

4.6 Learner activities

Give some thought to what learners will actually do in each lesson. Teaching Physical Sciences should not be based 
on reading and discussing the textbook. Some examples of activities they can do in each lesson include: answering 
questions by writing the answers (the CAPS encourages writing); completing translation activities by converting a 
drawing to a description, or a table to a graph. You set the stage for the learner activities by giving explanations about 
different concepts, asking questions, setting problem-solving activities, or giving clear instructions about what learners 
need to do. 

Think carefully about the questions you will ask learners to think about and discuss. You may plan these discussions in 
pairs or small groups. Through observation, reflection and discussion you will engage learners, helping them construct 
their own knowledge. It is important to challenge this knowledge and at times disagree with them, even if they are 
correct. You can also present a common misconception and encourage them to be critical of the proposed idea. 

Problem solving and application of knowledge are very important in Physical Sciences. Your learners will need to practise 
exam-type questions; the learner’s books all give worked examples. There are also end-of-chapter or unit questions, 
exam practice and additional worksheets. These have been referenced in the planner for each book and are included as 
homework activities. However, in some cases the learner’s book may not have enough questions and we have referred 
you to additional activities from the Everything Science books. There is a huge database of questions that will be very 
useful for learners to work through both for remediation, revision and extension. Not all the activities are referenced in 
the planner. If you identify that your learners are struggling in a particular section, select questions that are relevant to 
them. 

In Resource 6, Additional Information and Enrichment Activities, of this document you will find ideas for activities for 
Term 1 and Term 2 linked to several of the CAPS topics beyond those given in many of the LTSMs. You should refer to this 
resource when preparing your lessons. In some cases, a more appropriate practical activity than the one in the Learner’s 
Book is described and you can use it instead.

Always allow time in your lessons to review learners’ work and to give formative feedback on any assessment that has 
been done. Make sure when going over written work which you do not take in yourself, that you have a list of possible 
answers.
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4.7 Informal assessment

In addition to specifying the number and nature of the formal assessment tasks, the CAPS suggests that there should 
also be on-going informal assessment each term. Learners can do a variety of informal assessment tasks, both in class 
and for homework, and many of the Learner’s Book activities are useful for this purpose. Informal assessment tasks do 
not have to be marked by the teacher. You can allow learners to mark their own or each other’s work. You should consider 
taking in about five or six pieces of work from time to time to help you assess progress informally and also to keep 
learners attentive. Give learners a surprise by changing your review techniques from time to time.

While learners do not always need marks for their work, they do need feedback, and you need to know what they 
managed or did not manage in the task in order to correct and support their learning. You may like to record any marks 
that are awarded or key comments for your own interest.

4.8 Learners with special needs

As we know, people are not all the same. Learners will attend the Natural Science classes with different needs, styles 
of learning and also with a variety of alternative ideas about scientific phenomena. It is challenging for a teacher to 
accommodate all these different features. However, you are encouraged to consider these differences in your preparation. 
You should also consult resources provided by the DBE. The textbooks also provide additional suggestions. 

For different learning styles, the teacher can use a variety of teaching methods. These include whole class teaching, peer 
interaction, small-group learning, writing activities, drawing and mind-mapping activities, presentations, debates and 
role play. Wherever possible, encourage reading, writing and speaking skills. 

4.9 Enrichment

In certain tasks, learners will work at different speeds. For those learners who complete their work earlier than others 
refer to enrichment or extension activities in the Teacher’s Guide, those suggested in Resource 6, Additional Information 
and Enrichment Activities, or the worksheets in Resource 7, all in Section C of this planner. 

4.10 Homework

It is essential for Grade 11 learners to do homework every day. It is wise to examine the planner and decide what sorts of 
tasks are appropriate for homework each week. Allow a few minutes at the end of the each lesson to provide homework 
instructions. Homework can be a useful consolidation exercise and need not take learners very long. If well planned in 
advance, learners can sometimes be given a longer homework exercise to be handed in within a week. This arrangement 
allows for flexibility. It is absolutely essential to allow a few minutes at the start of lessons to review the previous day’s 
homework. 

4.11 Practical work

Practical work must be integrated with theory to strengthen the concepts being taught. It may take the form of a simple 
practical demonstration or an experiment or practical investigation. Some of these practical activities will be done as 
part of formal assessment and others can be done as part of informal assessment. Learners need to understand and 
experience that practical work in science distinguishes this discipline from other knowledge areas. 

In Term 1, learners are required to investigate the relationship between force and acceleration (verification of Newton’s 
Second Law) as the formal assessment for Physics. To prepare learners for this assessment, give them opportunities to 
complete other Physics experiments and investigations. It is recommended that learners investigate the relationship 
between normal force and maximum static friction or the effect of different surfaces on maximum static friction by 
keeping the object the same as in one of the informal assessments.

Term 1 also provides the opportunity for learners to complete practical assessments in Chemistry. The recommended 
formal assessment for Chemistry is to investigate the effect intermolecular forces have on physical properties of different 
substances. Although this is recorded in Term 2, there may be time to complete these practical investigations in the 
last weeks of Term 1. Learners will be best prepared for these formal assessments by doing other informal Chemistry 
investigations. 

In Term 2, learners are required to complete a formal practical assessment by investigating the effects of intermolecular 
forces on various physical properties. You probably would have taught this topic in Term 1 and may even have completed 
this assessment in the last weeks of Term 1. You should also note that for Term 3, learners are required to submit a project 
for a formal practical assessment. One of the options for the project, verifying Snell’s Law, is dealt with in Term 2. After 
teaching the topic of refraction, you may decide to give learners this project to complete. The aim of the project is to 
encourage learners to work more independently and to take responsibility for their own learning. You could give learners 
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between six and eight weeks to complete their investigation. You will need to provide some support for learners while 
they do their project. For example, you could ask your learners to provide weekly progress reports so that they can hand 
in a completed project on time. You could also provide learners with apparatus and give them time to work in a Science 
classroom or laboratory under supervision. 

It is important to give learners more opportunities to develop and improve their practical skills. We recommend that you 
plan for your learners to do at least one experiment to be assessed informally as suggested in the CAPS. Depending on 
the amount of apparatus you have, you could get learners to determine the critical angle of a rectangular glass (clear) 
block or verify Boyle’s Law or prepare lead (IV) oxide (PbO2) from lead (II) nitrate (Pb(NO3)2).

For learners to achieve the most from their experience of practical work, you need to be extremely well prepared. 
Think carefully and plan how to accommodate all learners in doing practical activities. In most schools, there may be a 
limited amount of equipment. This means that you may need to give groups of learners the opportunity to complete 
the practical work after school hours. If equipment is limited, one solution is to set up different stations with different 
equipment. Learners rotate from one station to the next in order to complete a series of experiments. Learners also need 
to be well prepared for any formal or informal practical work. In the planners, you will see that learners are required to 
review the investigations for homework on the day before they are required to do the investigation. You could ask them 
to complete pre-practical questions. 

Safety is critical whenever doing practical work. Please ensure you regularly discuss safety rules with your learners. Refer 
to the websites below that deal with laboratory safety: 

• International chemical safety cards: www.inchem.org/pages/icsc.html
• Merck safety data sheets: www.merck-chemicals.com/msds-search/
• School chemistry laboratory safety guide: www.cdc.gov/niosh/docs/2007-107/ pdfs/2007-107.pdf
• WCED laboratory safety guidelines: www.curriculum.wcape.school.za/site/52/ pol/view/ 

To conduct a successful practical activity, the following procedures are suggested:
• Before the practical session, check that the materials are the correct ones so that no mistakes occur.
• Talk through the activity with learners or read the descriptions from the learner’s book with them.
• Stop from time to time to emphasise certain points. For example, ‘Remember to use safety glasses and not 

to look directly at burning magnesium.’
• Let learners sometimes work in their chosen groups of friends and change the groups on other occasions.
• Keep a watchful eye on the activity and walk around looking at what learners are doing. This teaching strategy 

provides the teacher with an opportunity to assess their skills of working with apparatus. 
• Drawing the experimental set-up on the chalkboard or another medium helps learners to focus.
• Ensure that books and bags are safely stowed away from the practical work area.
• Enforce a strict rule of no tasting. There should be no eating of any kind at all in the laboratory or classroom 

where investigations are conducted.
• Ensure that work areas are clean both before and after the practical activity.
• Encourage learners to wear plastic aprons and safety glasses and insist on closed shoes wherever possible.
• Insist on the correct labelling of all tubes and bottles.
• Set a good example by following correct procedures at all times.
• Insist that learners tidy their work places when they have finished.
• Have a supply of tap water at hand in case of accidental acid spills. Do not attempt to neutralise acids and 

bases on a learner or yourself. Simply wash with plenty of water.
• Have a fire extinguisher handy and know how to use it.
• Keep a supply of gauze and plasters in a simple first aid box. A plastic container works well.

4.12 Reflect on the lesson

At the end of each lesson you should reflect on how the lesson went and jot down your thoughts. The template provided 
in this book has prompts to assist you in this. Your reflection will help you identify ways in which you could better support 
your learners or where you need help in doing so. Notes you make will be useful when you prepare to teach the same 
lesson another time. 
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5. Overview of the Term 1 and Term 2 topics 

5.1 Term 1

Physics: Mechanics

This is an extremely important area of Physics, both in terms of preparing learners for the Grade 12 examination and 
for learners who will proceed to study Physics at tertiary institutions. Research also shows that many learners have 
misconceptions about forces and many will therefore struggle to master the concepts and skills required to succeed.

The first topic of mechanics is vectors. Vectors were introduced to learners at the end of Grade 10. Although the concept 
of a vector quantity is not difficult, learners need to be able to use Pythagoras’ theorem and trigonometry to solve most 
problems in mechanics. Learners who take Mathematical Literacy rather than Mathematics will need special attention as 
they will not have been taught these mathematical tools. Even learners who are doing Mathematics may have forgotten 
how to use trigonometric ratios, although this is part of the Grade 10 Mathematics curriculum. To ensure that learners 
have a good understanding of vector calculations you should encourage them to always start by drawing a graphic 
representation before attempting a calculation. Please note that the CAPS does not allow for a long time to be spent on 
vectors (four hours only). It may be tempting to spend more than the four hours allocated to this section but this is not 
advisable. Rather see the section on vectors as an overview and revision of Grade 10 and move on quickly to the next 
topic on Newton’s laws as this second topic will provide many natural opportunities to use vectors in a relevant Physics 
context without getting too stuck on the mathematical procedures.

Newton’s laws of motion and universal gravitation are classic examples of how scientists use observations of real-world 
phenomena and develop laws and theories to describe their observations. The power of this body of knowledge is 
that it allows us to predict what will happen to objects under various conditions. This theoretical knowledge has many 
practical consequences and has been the reason for many advances in technology. Indeed, scientists in the 1960s used 
Newton’s laws originally developed in the late 1600s to send spacecraft and astronauts into orbit around the Earth and 
then onwards to the moon!

The topic of Newton’s laws relates directly to the work learners did on motion in one dimension in Grade 10. You will 
need to remind learners of the definition of terms like displacement, velocity and acceleration. They will need to work 
with equations of motion, as well as graphs of motion. It is not necessary to re-teach the Grade 10 work but you need to 
infuse these concepts and skills into your teaching. The concepts related to motion will be examined in Grade 12, too.

When teaching Newton’s laws you need to use concrete everyday activities as a foundation for developing the essential 
concepts. By asking questions and asking learners to explain observations, you can help them to develop and formulate 
the concepts before telling them the particular law that Newton formulated. Once you have laid the conceptual 
foundation, it is essential to get learners to critically interrogate each of Newton’s laws. In this way you can help mediate 
the language and meaning of the formal statement. Finally, you need to encourage learners to learn and recall the 
statements of the laws. There is a large percentage of marks allocated for recall in all examinations. In most cases, 
the marking memoranda indicate that there are no part marks for the statement of laws and definitions, so it is very 
important that learners have these committed to memory.

There are many excellent resources available to assist you in teaching this topic, including worksheets, videos and 
simulations. There are also many excellent research articles that you should consider reading to improve both your own 
content knowledge, as well as your pedagogic knowledge (knowledge of how to teach a particular concept). Some of 
these are listed in Section C, Resource 6, Additional Information and Enrichment Activities. Keep in mind that many 
learners will not fully grasp all the concepts in this section the first time they encounter them. You will need to plan to 
give them revision activities throughout the year. Use questions from previous Grade 12 examinations for this purpose. 
The more opportunities learners have to practice mechanics questions in their own time, the better they will cope with 
formal assessments such as exams and control tests. It is particularly important that you give learners feedback about 
this section and give them the opportunity to redo exam and test questions that they don’t get right.

Chemistry: Matter and materials

The Chemistry topics for Term 1 provide the foundation for Chemistry in Grade 12 and for learners who will go on to 
study Chemistry at tertiary level. The content builds on concepts studied in Grade 10. Research shows that many learners 
struggle with more advanced Chemistry because they do not have a clear understanding of the basic concepts. For this 
reason, we encourage a revision session before each section is handled. It is also helpful to administer a few diagnostic 
tests where time permits. In this way, you can become aware of learners’ misunderstandings and remediate these.
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One way of helping learners to make sense of the large number of concepts in chemistry is to use a model called 
Johnstone’s Triangle (see Figure 1). Johnstone1 observed that in many introductory Chemistry lessons, learners are 
confronted with three different conceptual levels: they are introduced to materials and substances (macro level), 
a description of them in molecular or atomic terms (sub-micro level) and a representation of them by symbols and 
formulae (representational level) – all at the same time. Learners find it difficult to distinguish between these levels, 
which creates many misconceptions and a poor understanding of critical concepts. We suggest that you make explicit 
what area or viewpoint you are dealing with, helping learners to understand the links between the macro, sub-micro and 
representational levels.

FIGURE 1: JOHNSTONE’S TRIANGLE

MACRO

Mainly Macro with some sub-micro

SUB-MICRO
(Atoms, molecules 

and ions)

REPRESENTATIONAL
Symbols, formulae, 
equations, graphs

All levels simultaneously, but 
mainly sub-micro

Mainly Representational 
with little Macro

It is also important that learners do not try to learn Chemistry by rote. Although some important information has to be 
learnt, e.g. the symbols of the elements found in the Periodic Table, it is essential that learners build up a clear picture of 
what matter is and how the different terms used to describe matter – such as atom, element, molecule and compound 
– relate to each other. Since many of these concepts are not concrete because they are found at the sub-micro level, 
it is essential that you encourage learners to draw diagrams or build models to help them visualise abstract ideas. You 
should also encourage learners to verbalise and write down their ideas about this topic.

It is essential to revise the symbols used in Chemistry that were introduced in earlier grades. Writing down the correct 
chemical formula of compounds is a skill that needs to be revised, discussed and practised often. Learners also need to 
become very familiar with extracting information from the Periodic Table.

Learners need to recognise that the type of chemical bond in a compound determines the physical and chemical 
properties of that compound. Through studying the structures of atoms, molecules and ions, and the bonding in 
elements and compounds, learners will acquire knowledge of important chemical principles. By learning the properties 
of metals, giant ionic substances, simple molecular substances and giant covalent substances, they should be able to 
appreciate the interrelation between bonding, structures and properties of substances. In this way, you are helping 
learners see the links between the macro and sub-micro views and show them how chemists represent these concepts in 
symbolic forms. The topic of intermolecular forces, which emphasises these links, is particularly important as it is directly 
examined in Grade 12 in the context of organic molecules.

The section on water chemistry, which is scheduled in the last weeks of Term 1, should not be ignored even though 
it is not directly examinable in Grade 12. This topic provides an opportunity for learners to explore and revise all the 
ideas, concepts and skills required. When examining the chemistry of water, you can revise the following sub-micro 
topics: nature of covalent bonds, electronegativity, the shape of molecules, the polar nature of the water molecule and 
intermolecular forces (hydrogen bonds). You can link these sub-micro concepts to the macro view of water and explore 
how the sub-micro model of a water molecule can be used to explain the many unique physical properties of water such 
as melting point, boiling point, surface tension, capillarity, heat capacity and ability to be a universal solvent.

1 Johnstone A.H., (1982), Macro and microchemistry, School Science Review, 64, 377–379.
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We recommended that the formal practical assessment for Chemistry be completed at the end of Term 1, during the 
time many schools set aside for formal testing, even though this will be recorded in the Term 2 schedule. This will assist 
in better time management in Term 2.

5.2 Term 2

Physics: Waves, sound and light

The Physics topics studied in Term 2 should help develop your learners’ basic skills and give them the opportunity to 
explore topics that are the basis of modern technology used daily by millions of people around the world. 

The first topic is refraction. This property of waves results in some very unusual optical illusions including mirages of 
water in the desert and the ‘bending’ of a straw or stick when placed in a glass of water. Refraction is also very useful to 
us as the lenses in our eyes and in spectacles help us see. When introducing this topic, it is important to revise reflection, 
which was studied in Grade 10. It is particularly important to focus on terminology that is the same, such as incident ray, 
angle of incidence and the normal. Learners need to recall that the angle of incidence is always measured between the 
incident ray and the normal. They should be familiar with the word ‘normal’, as they used this in Term 1 in the context of 
calculating friction. The concept of the normal is an important one and is examined in Grade 12.

There is a common misconception that refraction is ‘the bending of a wave when moving from one medium, e.g. air into 
another medium, e.g. glass’. This is not totally correct even though many Learner’s Books indicate that refraction is bending 
of waves. Refraction is actually the change of speed of a wave when moving from one medium to another, while the 
frequency remains constant. In most cases, we observe a change in direction or the wave front bends as a consequence of 
the change of speed. However, if a beam of light strikes a surface at 90° to the surface (angle of incidence is equal to zero), 
there will still be a change of speed, but no change in direction – refraction still takes place! 

The Physics content covered in Term 2 is not examined directly in Grade 12 but it is important to develop the many different 
skills associated with this topic. One of these is the skill of drawing diagrams. Encourage learners to use a sharp pencil, a 
ruler and a protractor. Accurate measurement is very important. These skills are used and examined in other sections of 
Physics including vectors, mechanics, electricity and magnetism. 

Another very important skill is the mathematical skill of using a given formula to solve problems. In Physical Sciences, we 
demonstrate how these formulae are derived by investigating the relationships between variables. It is important to teach 
learners to recognise the relevant formula for each topic. They must also be sure to remember to convert all measurements 
to SI units. After converting to SI units, learners must substitute into the given formula without changing the subject of the 
formula. They must remember to provide the SI unit in the final answer, where appropriate. It is not required to substitute 
with units. The topic of refraction gives learners the opportunity to use trigonometry again. In this section, the calculations 
are straightforward, but your learners should gain confidence in using their scientific calculators to get the correct answer. 

In the topic of refraction, learners will need to verify and apply Snell’s Law as one of the options for a project that is recorded 
as a formal assessment in Term 3. There are various approaches you can take in giving your learners the opportunity to 
complete this project. Although all the Learner’s Books give guidelines on how to conduct the investigation, learners 
should be encouraged to find alternative methods. A project is not as prescriptive as a formal practical investigation. 
Encourage learners to manage their own work under supervision. 

The phenomenon of total internal reflection gives rise to amazing optical illusions and has been used extensively 
in fibre optics. Fibre optics has changed the telecommunications industry and given rise to micro-surgery. The study 
of relevant modern physics should develop scientific curiosity and can motivate learners to study the sciences or 
engineering beyond Grade 12.

The phenomenon of diffraction can only be explained when using the wave model developed by Huygens. It is easy to 
see diffraction in water waves but it is really amazing that light also has a diffraction pattern. This means that light can be 
thought of a wave, which is not surprising since light clearly can be reflected and undergoes refraction too. 

In Grade 12, learners will revisit the nature of light and discover that light has also has a particle nature. The debate 
about whether light is a wave or a particle has persisted for many years and should help learners understand a little of the 
history of physics and the contested nature of science. This means that a theory or model is accepted until new evidence 
is found that contradicts the older theory or model. Sometime a combination of different theories is adopted. This is the 
case for light. Our current theory of light is that it has a dual nature – both a wave nature and particle nature. 
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Chemistry: Matter and materials, chemical change

The topic of the ideal gas law is examined in Chemistry but in tertiary studies this topic is covered in both Physics as part 
of thermodynamics and in Physical Chemistry. The topic illustrates how the relationship between different variables can 
be explored and represented in graphs and equations. These relationships are relevant and easily observed in daily life. 

This topic also illustrates the nature of science in that the mathematical relationships between the amount of gas, 
the volume of gas, temperature of the gas and the pressure of the gas, describes a model of an ideal gas. We show 
that under most conditions, the ideal gas model perfectly describes the behaviour of real gases such as nitrogen, 
oxygen or helium. However, we recognise that there are conditions where real gases do not follow the predicted 
model. We examine and explain these deviations, which occur mainly at low temperature and high pressure because 
real gas molecules have mass and volume and there are intermolecular forces present between real gas molecules. 
In addition, we use the kinetic theory of matter to explain the behaviour of real gases. This theory is used to explain 
how elements combine to form compounds and will be studied in more detail in Grade 12 when studying the topic of 
rate and extent of reactions. The essential feature of studying the ideal gas law is to show learners how observations, 
investigations and theory combine to give us an appreciation of the world around us. This reveals the nature and 
philosophy of science. 

As in the study of geometrical optics, the topic of the ideal gas law also teaches learners essential science skills. In 
particular, the gas law experiments give learners the opportunity to develop a clear understanding of the mathematical 
relationships ‘directly proportional’ and ‘inversely proportional’. By studying the graphs from experiments, your 
learners will discover that when two variables are directly proportional we can draw a straight line that passes 
through the origin. We also show that the inversely proportional relationship can best be shown when a graph of the 
reciprocal of the one variable is plotted against the dependent variable. The result is a straight line drawn through 
the origin. Hence, when we say that pressure of a fixed mass of gas is inversely proportional to its volume at constant 
temperature, it is the same as saying that the pressure of the gas is directly proportional to the reciprocal of volume 
(one over volume). These relationships, their graphs and the formula derived are found in almost every topic of both 
Physics and Chemistry. The ideal gas law topic gives learners the chance to build and test their understanding of these 
crucial relationships. 

The ideal gas equation, PV = nRT, provides a link to one of the most important concepts in Chemistry, namely, the 
mole concept. Although this was introduced in Grade 10, learners need to be reminded of the relationship between 
mass, molar mass and moles. The topic extends this definition to show the relationship between moles, the number 
of particles and Avogadro’s number, as well as the relationship between moles, the volume of a gas and molar volume 
under standard conditions. 

These relationships are crucially linked to balanced chemical equations as we explore quantitative aspects of chemical 
change. The topic is generally called stoichiometry and all the different aspects and calculations studied in Grade 11 
are examined at the end of Grade 12. It is therefore very important to give learners enough opportunity to practice these 
calculations. It is equally important to show that they have real application in analytical chemistry and can be used to 
accurately predict the outcome of a chemical reaction.

Stoichiometry is not confined only to gas reactions but can be used for reactions with solids and liquids. We explore 
important solution chemistry too, and define concentration of a solution. This is a critical concept that is required in 
almost all Grade 12 topics. There is also an opportunity to master precipitation and acid-base titration calculations. 
This will provide a good foundation when acids and bases are studied in Term 3 and in Grade 12. 
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6. Additional information and ideas for extension

6.1 Term 1

Activities are listed in italics. The list is not exhaustive and more information can be found in the CAPS document.

CAPS concepts, practical activities and 
assessment tasks

Additional information and enrichment 
activities

Week 1–2: Vectors in two dimensions
Resultant of perpendicular vectors
• Draw a sketch of the vectors (parallel and 

perpendicular) on the Cartesian plane
• Add co-linear vectors along the parallel and 

perpendicular direction to obtain the net 
parallel component (Rx) and a net perpendicular 
component (Ry)

• Sketch Rx and Ry
• Sketch the resultant (R) using either the tail-to-

head or tail-to-tail method
• Determine the magnitude of the resultant using 

the theorem of Pythagoras
• Find resultant vector graphically using the tail-

to-head method as well as by calculation (by 
component method) for a maximum of four force 
vectors in both one and two dimensions

• Understand what a closed vector diagram is
• Determine the direction of the resultant using 

simple trigonometric ratios

Begin this section by revising Grade 10 concepts of what a vector 
is, how to measure direction, Pythagoras’ equation and trig 
ratios. Refer to Grade 10 Learner’s Books for additional exercises. 
You could use these as a baseline assessment task so you get 
feedback of what your learners know.
Please emphasise that although this Section focuses on forces, 
the principles we learn in this context can be applied to other 
vector quantities too.
Teaching tools: Make cardboard arrows with your class to 
represent vectors of different magnitude.
Misconception: Resultant force/net force is a new vector.
Remediation: Place two or more arrows head to tail and mark the 
tail of the first arrow and the head of the last on a piece of paper. 
Then get your learners to pick up the arrows and place them in 
one straight line starting at the point they marked as the start of 
vector 1. The head of the last vector will land at the point they 
marked as the head of the last arrow. This shows that the resultant 
vector is an equivalent replacement of the original vectors.
Using cardboard arrows you can show that the order of adding 
vectors doesn’t change the resultant. Many vectors can be 
replaced by one vector and one vector can be broken up into two 
equivalent parts (introduction to components).
Use the arrows to show that when vectors are arranged head to tail 
and they form a closed shape the resultant is zero. This represents a 
system in equilibrium.

Resolution of a vector into its parallel and 
perpendicular components
• Draw a sketch of the vector on the Cartesian plane 

showing its magnitude and the angle (θ) between 
the vector and the x-axis

• Use Rx = Rcos(θ) for the resultant x-component
• Use Ry = Rsin(θ) for the resultant y-component

Use the cardboard arrows to show that a single vector can be 
replaced by two arrows that are perpendicular to each other.
Explain to your learners that we use components to make 
calculations easier. Trigonometric ratios and Pythagoras’ theorem 
require vectors to be at 90° to each other.
Show how to add two vectors that are not at 90° to each other 
by using cardboard arrows. Then show that you get the same 
result if you resolve the forces into components and then add the 
components together to find a resultant. 

Week 2–6: Newton’s laws and application of Newton’s laws
Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension (strings 
or cables)
• Define normal force, N, as the force exerted by a 

surface on an object in contact with it
• Know that the normal force acts perpendicular to 

the surface irrespective of whether the plane is 
horizontal or inclined

Teaching tools
Computer simulations
http://phet.colorado.edu/en/simulation/the-ramp
Emphasise that the force of friction always acts in the direction 
opposite to the motion of an object.

• Define frictional force, f, as the force that opposes 
the motion of an object and acts parallel to the 
surface the object is in contact with

• Distinguish between static and kinetic friction 
forces

Draw force diagrams or use cardboard arrows to show the normal 
force, the applied force and the frictional force acting on an 
object. Some textbooks introduce free-body diagrams in this 
week too.
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CAPS concepts, practical activities and 
assessment tasks

Additional information and enrichment 
activities

Different kinds of forces: weight, normal force, 
frictional force, applied (push, pull), tension (strings 
or cables)
• Explain what is meant by the maximum static 

friction, fs max
• Calculate the value of the maximum static frictional 

force for objects at rest on a horizontal and 
inclined planes using: fs max = μsN

• Know that static friction: fs < μsN
• Calculate the value of the kinetic friction force for 

moving object on horizontal and inclined planes 
using: fk = μkN

Teaching tools
Computer simulations
http://phet.colorado.edu/en/simulation/ramp-forces-and-motion
Emphasise that the force of friction always acts in the direction 
opposite to the motion of an object. 

Force diagrams, free-body diagrams
• Know that a force diagram is a picture of the 

object(s) of interest with all the forces acting on it 
(them) drawn in as arrows

• Know that in a free-body diagram, the object of 
interest is drawn as a dot and all the forces acting 
on it are drawn as arrows pointing away from the 
dot

• Resolve two-dimensional forces (such as the weight 
of an object with respect to the inclined plane) into 
its parallel (x) and perpendicular (y) components

• The resultant or net force in the x-direction is a 
vector sum of all the components in the x-direction

• The resultant or net force in the y-direction is a 
vector sum of all the components in the y-direction

It is important to give learners the opportunity to draw force 
diagrams to show all the forces acting on an object.
Make sure that learners do not draw the force and its components 
in the same diagram.
Make sure that learners know that for a free-body diagram the 
object is represented by a dot. All forces acting on the object 
need to start from the dot. All forces must be draw in proportion 
to each other. All forces must be labelled.

Newton’s first, second and third laws
• State Newton’s first law: 

An object continues in a state of rest or uniform 
(moving with constant) velocity unless it is acted 
upon by an unbalanced (net or resultant) force

• Discuss why it is important to wear seatbelts using 
Newton’s first law

• State Newton’s second law: 
When a net force, Fnet, is applied to an object of 
mass m, it accelerates in the direction of the net 
force. The acceleration, a, is directly proportional 
to the net force and inversely proportional to the 
mass Fnet = ma

Teaching tools
Videos
Newton’s first law
http://learn.mindset.co.za/resources/physical-sciences/grade-11/
newtons-laws-and-applications-1st-2nd-3rd-laws/02–newtons-first-
law-motion
Newton’s second law
http://learn.mindset.co.za/resources/physical-sciences/grade-11/
newtons-laws-and-applications-1st-2nd-3rd-laws/03–newtons-
second-law-motion
Before doing the formal practical assessment on Newton’s second 
law, make sure that your learners can analyse a ticker tape. 

Newton’s first, second and third laws
• Draw force diagrams for objects that are in 

equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

• Draw free body diagrams for objects that are 
in equilibrium (at rest or moving with constant 
velocity) and accelerating (non-equilibrium)

Teaching tools
Videos
Applications of Newton’s second law
http://learn.mindset.co.za/resources/physical-sciences/grade-11/
newtons-laws-and-applications-1st-2nd-3rd-laws/04–applying-
newtons-second-law
Computer simulation
Forces and motion
http://phet.colorado.edu/en/simulation/forces-and-motion

• Apply Newton’s laws to a variety of equilibrium and 
non-equilibrium problems including a single object 
moving on a horizontal/inclined plane (frictionless 
and rough), vertical motion (lifts, rockets etc.) and 
also two-body systems such as two masses joined 
by a light (negligible mass) string

• Understand apparent weight

Emphasise that equilibrium means that the net force is zero 
and that this occurs when objects are at rest or moving at 
constant velocity.
Whenever learners do these type of problems, get them to draw a 
force diagram or free-body diagram with all the given information 
on the diagram even if this is not required in the question.
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CAPS concepts, practical activities and 
assessment tasks

Additional information and enrichment 
activities

Newton’s first, second and third laws
• State Newton’s third law: 

When object A exerts a force on object B, object B 
simultaneously exerts an oppositely directed force 
of equal magnitude on object A

• Identify action-reaction pairs, e.g. donkey pulling a 
cart, a book on a table

• List the properties of action-reaction pairs

Teaching tools
Videos
Newton’s third law
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/newtons-laws-and-applications-1st-2nd-3rd-laws/01-
newton%E2%80%99s-third-law

Newton’s Law of Universal Gravitation
• State Newton’s Law of Universal Gravitation
• Use the equation for Newton’s Law of Universal 

Gravitation to calculate the force two masses exert 
on each other:

F = 
G.M1M2

d2

• Describe weight as the gravitational force the Earth 
exerts on any object on or near its surface 

Teaching tools
Videos
http://learn.mindset.co.za/resources/physical-sciences/grade-11/
newtons-laws-and-applications-universal-gravitation
It is critical that learners are shown that force is directly 
proportional to the product of the masses and inversely 
proportional to the square of the distances between the centres 
of the masses. They must know how to find the new force without 
substitution when the masses and/or the distance is changed, e.g. 
double the mass and half the distance.

• Calculate the acceleration due to gravity on Earth 
using the equation:

gEarth = 
G.MEarth

d2

N.B. This formula can be used to calculate g on 
any planet using the appropriate planetary data

• Calculate weight using the expression W = mg, 
where g is the acceleration due to gravity

• Near the Earth the value is approximately 9.8 m∙s–2

• Calculate the weight of an object on other planets 
with different values of gravitational acceleration

• Distinguish between mass and weight.
• Know that the unit of weight is the newton (N) and 

that of mass is the kilogram (kg)
• Understand weightlessness

Emphasise that acceleration due to gravity is not dependent 
on mass.
For extension, use computer simulation.
Forces and motion
http://phet.colorado.edu/en/simulation/forces-and-motion

Select other planets.

Use the example of buoyancy as extension:
See https://phet.colorado.edu/en/simulation/buoyancy

Video of astronauts on International Space Station
http://www.nasa.gov/mission_pages/station/main/suni_iss_tour_
prt.htm

Week 6–7: Atomic combinations: Molecular structure
A chemical bond (is seen as the net electrostatic 
force two atoms sharing electrons exert on each 
other)
• Recall the role of models in science and describe 

the explanations of chemical bonding in this 
course as an application of a model

Begin this section by asking learners what they know about atoms, 
molecules, elements and compounds. The language of chemistry 
is different to everyday language and learners need to explain 
their ideas clearly. Without clear explanation misconceptions arise 
easily. A baseline assessment may be useful to give you feedback 
on knowledge gaps.
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CAPS concepts, practical activities and 
assessment tasks

Additional information and enrichment 
activities

• Deduce the number of valence electrons in an 
atom of an element

• Represent atoms using Lewis diagrams
• Explain, referring to diagrams showing electrostatic 

forces between protons and electrons, and in 
terms of energy considerations, why two H atoms 
form an H2 molecule, but He does not form He2

• Draw a Lewis diagram for the hydrogen molecule
• Describe a covalent chemical bond as a shared 

pair of electrons
• Describe and apply simple rules to deduce bond 

formation:
 −  different atoms, each with an unpaired valence 

electron can share these electrons to form a 
chemical bond

 −  different atoms with paired valence electrons 
called lone pairs of electrons, cannot share 
these four electrons and cannot form a 
chemical bond

 − different atoms, with unpaired valence 
electrons can share these electrons and form 
a chemical bond for each electron pair shared 
(multiple bond formation)

 −  atoms with an incomplete complement of 
electrons in their valence shell can share a lone 
pair of electrons from another atom to form a 
co-ordinate covalent or dative covalent bond 
(e.g. NH4

+, H3O
+)

• Draw Lewis diagrams, given the formula and using 
electron configurations, for;

 −  simple molecules (e.g. F2,H2O, NH3, HF, OF2, 
HOCℓ)

 −  molecules with multiple bonds (e.g. N2, O2 and 
HCN)

Teaching tools
Make sure you refer to the Periodic Table often. Learners need to 
be very familiar with the Periodic Table and should have access to 
a copy of one whenever doing Chemistry.
Learners need to draw diagrams or build models using clay, 
sweets and sticks or toothpicks.

Drawing Lewis diagrams is an essential skill.

Molecular shape as predicted using the Valence 
Shell Electron Pair Repulsion (VSEPR) theory
• State the major principles used in the VSEPR
• The five ideal molecular shapes according to the 

VSEPR model:
 −  linear shape AX2 (e.g. CO2 and BeCl2)
 −  trigonal planar shape AX3 (e.g. BF3)
 −  tetrahedral shape AX4 (e.g. CH4)
 −  trigonal bipyramidal shape AX5 (e.g. PCl5)
 −  octahedral shape AX6 (e.g. SF6)

• Ideal shapes are found when there are no lone 
pairs on the central atom only bond pairs

• A is always the central atom and X the terminal 
atoms

• Molecules with lone pairs on the central atom 
cannot have one of the ideal shapes, e.g. water 
molecule

• Using VSEPR theory deduce the shape of 
molecules from their Lewis diagrams:

 − CH4, NH3, H2O, BeF2 and BF3

 −  molecules with more than four bonds like PCℓ5 
and SF6

 − molecules with multiple bonds like CO2, SO2 
and C2H2 

Although this section is not examined in Grade 12, it is essential 
that learners grasp that the shape of molecules influences their 
physical properties.
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CAPS concepts, practical activities and 
assessment tasks

Additional information and enrichment 
activities

Week 7–8: Intermolecular forces
Electronegativity of atoms to explain the polarity 
of bonds
• Explain the concepts:

 −  electronegativity
 −  non-polar bond with examples, e.g. H-H
 −  polar bond with examples e.g. H-Cℓ

• Show polarity of bonds using partial charges δ+ 
H–Cl δ-

• Compare the polarity of chemical bonds using a 
table of electronegativities:

 − with an electronegativity difference ∆EN > 2.1 
electron transfer will take place and the bond 
would be ionic

 −  with an electronegativity difference ∆EN > 1 
the bond will be covalent and polar

 −  with an electronegativity difference ∆EN < 1 
the bond will be covalent and very weakly polar

 −  with an electronegativity difference ∆EN = 0 
the bond will be covalent and non-polar

• Show how polar bonds do not always lead to polar 
molecules

Use the values on the Periodic Table to show learners how to 
calculate the electronegativity number difference.

Molecules that have a symmetrical shape will be non-polar even if 
the bonds are polar, e.g. tetrachloromethane (CCl4).
The net forces on the shared electrons is zero, which results in an 
even distribution of electrons around the molecule.

Bond energy and length
• Give a definition of bond energy
• Give a definition of bond length
• Explain what the relationship between bond 

energy and bond length is
• Explain the relationship between the strength of a 

bond between two chemically bonded atoms and
 −  the length of the bond between them
 −  the size of the bonded atoms
 −  the number of bonds (single, double, triple) 

between the atoms

Make sure your learners can read off information from tables or 
graphs to describe the relationships in this section. 

Intermolecular and interatomic forces (chemical 
bonds)
• Name and explain the different intermolecular 

forces:
 − ion-dipole forces
 −  ion-induced dipole forces
 − dipole-dipole forces (hydrogen bonds are a 

special case of dipole-dipole forces)
 −  dipole-induced dipole forces
 − induced dipole forces

• The last three forces (involving dipoles) are also 
called Van der Waals forces

• Explain hydrogen bonds (dipole-dipole)
• Revise the concept of a covalent molecule
• Describe the difference between intermolecular 

forces and inter-atomic forces using a diagram of a 
group of small molecules, and in words

This is a critical section and is directly examined in Grade 12 in the 
context of the physical properties of organic molecules. Learners 
must be able to identify the type of intermolecular substances 
present in different substances.
Teaching tools:
Videos on Intermolecular forces
http://learn.mindset.co.za/resources/physical-sciences/grade-11/
intermolecular-forces
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CAPS concepts, practical activities and 
assessment tasks

Additional information and enrichment 
activities

Physical state and density explained in terms of 
these forces
• Represent a common substance, made of small 

molecules, like water, using diagrams of the 
molecules, to show microscopic representations 
of ice H2O(s), water liquid H2O(ℓ) and water vapour 
H2O(g)

• Illustrate the proposition that intermolecular 
forces increase with increasing molecular size with 
examples, e.g. He, O2, C8H18 (petrol), C23H48 (wax) 
(only for van der Waals forces)

• Explain density of material in terms of the number 
of molecules in a unit volume, e.g. compare gases, 
liquids and solids

Particle kinetic energy and temperature
• Explain the relationship between the strength 

of intermolecular forces and melting points 
and boiling points of substances composed of 
small molecules

• Contrast the melting points of substances 
composed of small molecules with those of large 
molecules where bonds must be broken for 
substances to melt

• Describe thermal expansion of a substance and 
how it is related to the motion of molecules in 
a substance composed of small molecules, e.g. 
alcohol in a thermometer

• Explain the differences between thermal 
conductivity in non-metals and metals

Teaching tools:
Videos on intermolecular forces
http://learn.mindset.co.za/resources/physical-sciences/grade-11/
intermolecular-forces
Extension:
Ask your learners to investigate the solubility of different solutes 
in various solvents.
Establish the rule that like dissolves like.
Formal practical assessment:
Investigate the effects of intermolecular forces on various 
physical properties
The required formal practical assessment recorded in the 
schedule for Term 2 is based on this section of work. It is 
recommended that you complete this practical assessment during 
the last two weeks of the first term while the work is still fresh in 
learners’ minds.
Request that this formal assessment be timetabled in the Term 1 
testing cycle. Alternatively, you may need to organise for groups 
of learners to complete this assessment when they are not writing 
control tests in other subjects or after the tests are finished for the 
day. 

The chemistry of water (macroscopic properties of 
the three phases of water related to their sub-
microscopic structure)
• Describe the shape of the water molecule and its 

polar nature
• Water’s unique features are due to the hydrogen 

bonding in solid, liquid and gaseous water
• Indicate the number of H2O molecules in 1 litre of 

water
• The hydrogen bonds require a lot of energy to 

break; therefore water can absorb a lot of energy 
before the water temperature rises

• The hydrogen bonds formed by the water 
molecules enable water to absorb heat from the 
Sun

• The sea acts as a reservoir of heat and is able to 
ensure the Earth has a moderate climate

• Explain that because of its polar nature and 
consequent hydrogen bonding there are strong 
forces of attraction between water molecules that 
cause a high heat of vaporisation (water needs a lot 
of energy before it will evaporate) and an unusually 
higher than expected boiling point when compared 
to other hydrides

• A decrease in density when the water freezes helps 
water moderate the temperature of the Earth and 
its climate

• The density of the ice is less than the density of the 
liquid and ice floats on water forming an insulating 
layer between water and the atmosphere keeping 
the water from freezing and preserving aquatic life 
(the only liquid which freezes from the top down)

The topic of water can be studied as an informal research project, 
as the concepts required are not new but a type of case study of 
the previous section. By encouraging independent or group self-
study you can save time for assessment.



90   Grade 11 Physical Sciences

6.2 Term 2

CAPS concepts, practical activities and 
assessment tasks

Additional information and ideas for 
extension

Geometrical optics

Refraction
• Revision: explain reflection
• Revision: state the law of reflection
• Define the speed of light as being constant when passing 

through a given medium and having a maximum value of: c = 3 
x 108 m∙s–1 in a vacuum

• Define refraction
• Define refractive index as: n = c ÷ v
• Define optical density
• Know that the refracted index is related to the optical density
• Explain that refraction is a change of wave speed in different 

media, while the frequency remains constant
• Define the normal
• Define angle of incidence
• Define angle of refraction
• Sketch ray diagrams to show the path of a light ray through 

different media

Videos and printable notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/geometric-optics 
Simulations:
https://phet.colorado.edu/en/simulation/legacy/
geometric-optics 
https://phet.colorado.edu/en/simulation/legacy/
bending-light 

Snell’s Law
• State the relationship between the angles of incidence and 

refraction and the refractive indices of the media when light 
passes from one medium into another 
(Snell’s Law): n1sinθ1 = n2sinθ2

• Apply Snell’s Law to problems involving light rays passing from 
one medium into another

• Draw ray diagrams showing the path of light when it travels 
from a medium with a higher refractive index to one of lower 
refractive index and vice versa

Videos and printable notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/geometric-optics 
Simulations:
https://phet.colorado.edu/en/simulation/legacy/
geometric-optics 
https://phet.colorado.edu/en/simulation/legacy/
bending-light 

Critical angles and total internal reflection
• Explain the concept of critical angle
• List the conditions required for total internal reflection 
• Use Snell’s Law to calculate the critical angle at the surface 

between a given pair of media
• Explain the use of optical fibres in endoscopes and 

telecommunications

Videos and printable notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/geometric-optics/06–total-internal-reflection 
Simulations:
https://phet.colorado.edu/en/simulation/legacy/
geometric-optics 
https://phet.colorado.edu/en/simulation/legacy/
bending-light 

2-D and 3-D wavefronts

Diffraction
• Define a wavefront as an imaginary line that connects waves that 

are in phase (e.g. all at the crest of their cycle)
• State Huygens’ principle
• Define diffraction as the ability of a wave to spread out in 

wavefronts as they pass through a small aperture or around a 
sharp edge

• Apply Huygens’ principle to explain diffraction qualitatively
• Light and dark areas can be described in terms of constructive and 

destructive interference of secondary wavelets
• Sketch the diffraction pattern for a single slit
• Understand that: degree of diffraction ∝ λ ÷ w 

where w = slit width
• Understand that diffraction of light demonstrates the wave nature 

of light

Virtual ripple tank activities:
https://phet.colorado.edu/en/contributions/view/2918
Videos and printable notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/2d-and-3d-wave-fronts 
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CAPS concepts, practical activities and 
assessment tasks

Additional information and ideas for 
extension

Ideal gases and thermal properties

Motion of particles, kinetic theory of gases
• Describe the motion of individual molecules:

 −  collisions with each other and the walls of the container
 − molecules in a sample of gas move at different speeds

• Explain the idea of ‘average speeds’ in the context of molecules 
of a gas

• Describe an ideal gas in terms of the motion of molecules
• Explain how a real gas differs from an ideal gas
• State the conditions under which a real gas approaches ideal 

gas behaviour
• Use kinetic theory to explain the gas laws

Simulations:
https://phet.colorado.edu/en/simulation/legacy/states-
of-matter-basics
Videos and notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/ideal-gases-and-thermal-properties 

Ideal gas law
• Describe the relationship between volume and pressure for a 

fixed amount of a gas at constant temperature (Boyle’s Law)
• Describe the relationship between volume and temperature for 

a fixed amount of a gas at constant pressure (Charles’s Law)
• Describe the relationship between pressure and temperature for 

a fixed amount of a gas at constant temperature (Gay-Lussac’s 
Law):

 − practically using an example
 − by interpreting a typical table of results
 −  using relevant graphs (introducing the Kelvin scale of 

temperature where appropriate)
 −  using symbols (‘∝’ and ‘1/∝’) and the words ‘directly 

proportional’ and ‘inversely proportional’ as applicable 
 − writing a relevant equation

• Combine the three gas laws into the ideal gas law: 
PV = nRT

• Use the gas laws to solve problems: P1V1 ÷ T1 = P2V2 ÷ T2

• Give the conditions under which the ideal gas law does not 
apply to a real gas and explain why

• Convert Celsius to Kelvin for use in ideal gas law

Simulations:
https://phet.colorado.edu/en/simulation/legacy/gas-
properties
Videos and notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/ideal-gases-and-thermal-properties 

Temperature and heating, pressure
• Explain the temperature of a gas in terms of the average 

kinetic energy of the molecules of the gas
• Explain the pressure exerted by a gas in terms of the collision 

of the molecules with the walls of the container

Videos and notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/ideal-gases-and-thermal-properties 

Quantitative aspects of chemical change

Molar volume of gases, concentration of solutions
• 1 mole of gas occupies 22.4 dm3 at 0 °C (273 K) and 

1 atmosphere (101.3 kPa)
• Interpret balanced reaction equations in terms of volume 

relationships for gases under the same conditions of 
temperature and pressure (volume of gases is directly 
proportional to the number of particles of the gases)

• Calculate molar concentration of a solution

Videos and notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/quantitative-aspects-chemical-change
Simulation:
https://phet.colorado.edu/en/simulation/concentration 

More complex stoichiometric calculations
• Do stoichiometric calculations using balanced equations that 

may include limiting reagents
• Do stoichiometric calculations to determine the percent yield 

of a chemical reaction
• Do calculations to determine the empirical formula and 

molecular formula of compounds (revise empirical formula 
calculations done in Grade 10)

• Determine the percent CaCO3 in an impure sample of sea 
shells (purity or percent composition)

Videos and notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/quantitative-aspects-chemical-change
Simulations:
https://phet.colorado.edu/en/simulation/reactants-
products-and-leftovers 
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CAPS concepts, practical activities and 
assessment tasks

Additional information and ideas for 
extension

Volume relationships in gaseous reactions
• Do stoichiometric calculations with explosions as reactions 

during which a great many molecules are produced in the 
gas phase so that there is a massive increase in volume, e.g. 
ammonium nitrate in mining or petrol in a car cylinder: 
2NH4NO3(s) → 2N2(g) + 4H2O(g) + O2(g) 
2C8H18 + 25O2 → 16CO2 + 18H2O 
Give the reaction and use it in stoichiometric calculations

• Do as application the functioning of airbags
• Sodium azide reaction: 2NaN3(s) → 2Na(s) + 3N2(g) 

Reaction must be given when used in calculations

Videos and notes:
http://learn.mindset.co.za/resources/physical-sciences/
grade-11/quantitative-aspects-chemical-change
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7.  Additional worksheets with memorandums

1.  Worksheet 1 or Mechanics Class Test

INSTRUCTIONS AND INFORMATION

Read the following carefully before answering the questions that follow:
1. Write your name, class and teacher’s name on the top of each page.
2. This question paper has 5 questions. Answer ALL the questions.
3. Number the answers exactly as the questions are numbered.
4. Write neatly and legibly.
5. Non-programmable calculators can be used.
6. The information sheet is attached to the last page of the question paper.

Question 1

Multiple choice questions

Four possible options are provided as answers to the following questions.

Each question has only ONE correct answer.

Choose the answer and write the letter next to the question number (1.1–1.5) on the folio paper.

1.1 A student walks 4 km due north in one hour and 3 km due west in the  
next hour, as shown in the diagram. What is her resultant displacement  
after two hours?
A. 7 km
B. 7 km; 37° west of north
C. 5 km; bearing 37°
D. 5 km; bearing 323° (2)

1.2 If a stationary body is subjected to a constant resultant force it will:
A. move at a constant velocity in the direction of the resultant force.
B. accelerate uniformly in the direction of the resultant force.
C. move at a constant speed in the direction of the resultant force.
D. accelerate at a rate directly proportional to its mass. (2)

1.3 A box of mass 20 kg rests on a smooth horizontal surface. What will happen to the box, if two forces each of 
magnitude 200 N are applied simultaneously to the box as shown in the diagram?

 The box will …
A. be lifted off the surface.
B. move to the left.
C. move to the right.
D. remain at rest. (2)

1.4 The diagram represents a stationary object of weight Fg on a rough inclined plane. The magnitude of the 
friction force Ff between the block and the plane is:
A. Fg

B. Fg sin θ
C. Fg cos θ
D. FN cos θ (2)

1.5 A boy with a mass of 50 kg stands on a newton scale in a lift. If the reading on the scale is 450 N, the lift must 
be moving:
A. upwards with increasing speed.
B. downwards with constant speed.
C. upwards with constant speed.
D. downwards with increasing speed. (2)

 [10]

4 km

3 km

37º

20 kg

200 N

30º
200 N

Ff

FN

Fg
θ
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Question 2

Two tugboats, A and B, tow a larger boat in an easterly  
direction. The cables which are connected to A and B  
respectively, make angles of 45° north of east and 30°  
south of east to the direction of motion.

If the tension FA is equal to 10 000 N, calculate:

2.1 The component of the force that FA exerts in a northerly direction. (3)

2.2 The magnitude of the southern component of FB. (1)

2.3 The magnitude of FB. (3)

2.4 The resultant force that A and B exert on the larger boat in an easterly direction.  (6)

 [13]

Question 3

Malcolm wants to determine the maximum static friction between a rubber sole sneaker and wood.

He assembles the apparatus as shown in the diagram.

To carry out his investigation, Malcolm uses the following method:

Step 1: Malcolm places a heavy object in the sneaker and determines the mass of the sneaker and the object.
Step 2:   He places the sneaker with the heavy object inside it on a wooden plane, which is resting on a flat workbench.
Step 3:   A spring balance is hooked to the sneaker by means of a rope. The spring balance is pulled and the reading 

on the spring balance is taken when the sneaker starts to move.
Step 4:  He repeats the procedure twice more to obtain another two readings.

3.1 Give an investigative question for this investigation. (2)

3.2 Draw a fully labelled free-body diagram showing all the forces acting on the sneaker. (4)

Malcolm obtained the following results:

Mass of sneaker and 
object inside (kg)

Frictional force (N)

Reading 1 1,25 3,7

Reading 2 1,25 3,65

Reading 3 1,25 3,8

3.3 Use the information given and calculate the average frictional force experienced.  (1)

3.4 Now calculate the coefficient of friction between the rubber sole sneaker and wood.  (4)

Linda argues that the spring balance readings are not accurate, and that it can influence the values of the frictional 
force and thus also the coefficient of friction. She decides on an easier method, with less apparatus, to determine the 
coefficient between the sneaker and wood.
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Linda proceeds as follows:

Step 1:  Linda places an identical rubber sole sneaker with a heavy object in it, on the plank on a work bench and 
raises the plank gradually until the sneaker starts to slide down the plank.

Step 2:   She measures the angle between the plank and the horizontal plane of the work bench with a protractor 
just before the sneaker starts to slide.

3.5 Calculate the coefficient of static friction from Linda’s experiment. (3)

 [14]

Question 4

A pencil lies on the dashboard of a car travelling at a constant velocity.

4.1 What happens to the pencil when the car suddenly stops? (1)

4.2 Name and state the law that describes the behaviour of the pencil. (3)

4.3 Name the property of the pencil that causes the behaviour. (1)

 [5]

Question 5

A helicopter on a fire-fighting mission lifts a bag of water with the help of a  
rope vertically upwards at a constant acceleration of 0,4 m∙s–2. The mass of  
the water and the bag together is 750 kg.

5.1 State Newton’s second law of motion in words.  (2)

5.2 Calculate the magnitude of the force of gravity on the bag of water.  (2)

5.3 Calculate the magnitude of the force which the rope exerts on  
the bag of water while it is accelerating upwards.  (4)

 [8]

 TOTAL MARKS: 50

 TIME: 1 HOUR

END OF TEST
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2.  Answers for Worksheet 1

Question 1

1.1 D ✓✓   (2)

1.2 B ✓✓   (2)

1.3 B ✓✓   (2)

1.4 B ✓✓   (2)

1.5 D ✓✓   (2)

  [10]

Question 2

2.1 FAy = FAsin θ ✓  (3)

	 = (10 000)(sin 45º) ✓

 = 7 071,07 N ✓

2.2 FBy = 7 071,07 N ✓	   (1)

2.3 FBy = FBsinθ ✓

	 7 071,07 = FBsin 30º ✓

 FB = 14 142,14 N ✓ (3)

2.4 FAx = FA cos θ

 = (10 000)(cos 45º)

 = 7 071,07 N

 FR = FAx + FBx

 = 7071,07 + 12 247,45

 = 19 318,52 N ✓	

 (6)

    [13]

FAy

FAx

FA

45º

FBy

FBx

FB

30º

FBx= FB cosθ ✓ for both equations

= (14 142,14)(cos 30°) ✓

= 12 247,45 N ✓

OR

tan θ= 
FBy

FBx

∴ FBx = 7 071,07
tan 30°  

✓

=12 247,45 N ✓
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Question 3

3.1 What is the maximum static friction ✓ between a rubber sole sneaker and a wooden plank ✓? (2)

3.2  

 (4)

3.3 Ff ave = (3,7+3,65+3,8)
3

 = 3,72 N ✓ 
(1)

3.4 fs(max) = μsN ✓

 3,72= μs (12,25) ✓

 ∴ μs = 0,30 ✓  (4)

3.5 μs=tanθ ✓

 = tan16° ✓

 =0,29 ✓ (3)

    [14]

Question 4

4.1 The pencil will continue to move forward ✓   (1)

4.2 Newton’s first law ✓  

 An object will remain at rest or constant velocity ✓ unless acted upon by a net external force
 
✓ (3)

4.3 Inertia ✓    (1)

 [6]

Question 5

5.1 When a net force acts on an object, the object will accelerate in the direction of the net force. ✓ The 
acceleration of the object will be directly proportional to the net force and inversely proportional to the mass 
of the object. ✓   (2)

5.2 Fg = mg

 = (750)(9,8) ✓

 = 7 350 N ✓       If no equation then max ½  (2)

5.3 Fnet = ma

 FT – Fg = ma ✓

 FT – 7350 ✓ = (750)(0,4) ✓

 FT = 7650 N ✓   (4)

   [8]

 TOTAL MARKS: 50

 FN/N = normal force

 Fg = force of gravity/weight

 Ff/f/fs = force of friction

 F/Fapp./FT = force of spring balance/pulling force/applied force

 ✓ for every arrow with label

 (-1 for extra forces – max ¾)

FN

Fg

Ff F

FN = Fg = mg

= (1,25)(9,8) ✓

= 12,25 N
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3.  Worksheet 2: Atomic bonding and intermolecular forces

Question 1

1.1 Give an example of:

 1.1.1 A substance in which there are only ionic bonds.

 1.1.2 A molecule with pure covalent bonds.

1.2 The characteristics of some bonds lie in between that of ionic and pure covalent bonding.

 1.2.1 Name a molecule with such a bond.

 1.2.2 Explain why this molecule is polar.

Question 2

Explain how two atoms of fluorine combine to form the fluorine molecule under the following headings:

2.1 Attractive and repulsive forces between the atoms.

2.2 Energy changes as the atoms approach each other to form the molecule (a graph may be used in your answer).

2.3 Representation of the bonding in Lewis dot notation.

Question 3

3.1 State two factors that cause the ammonia molecule to be polar.

3.2 Write down the equation for the reaction when ammonia gas dissolves in water.

3.3 Explain the formation of the dative covalent bond in the reaction in 3.2 above.

3.4 Sketch the Lewis structure of the ammonium ion.

3.5 What is the shape of the ammonium ion?

Question 4

4.1 The boiling point of water is 100oC, whereas the boiling points of some other hydrides of Group VI have 
values of -62oC, -32oC, -4oC, etc. Explain why the boiling point of water is ‘abnormally’ high.

4.2 Give the name of the ion that is formed when a water molecule combines with a hydrogen ion.

4.3 Name the kind of bonding between the oxygen atom and the hydrogen ion in the ion that was formed in 4.2.

4.4 Name a molecule having the same shape as the ion formed by the reaction in 4.2 above.
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Question 5

Carbon and oxygen form well known compounds when combined with hydrogen.

5.1 Give the Lewis structure for the compound formed with hydrogen and a single:

 5.1.1 carbon atom.

 5.1.2 oxygen atom.

5.2 What is the name of each of these compounds?

5.3 What is the shape of the molecule of each compound?

5.4 By means of which forces are the molecules of these two compounds respectively kept together? Which 
force would you consider to be the strongest? Why? 

Question 6

From the following substances, select one which is referred to in the following statements. For each statement select 
one substance only.

H2O; C; KCl; CH4

6.1 Consists of polar covalent molecules.

6.2 Has polar covalent bonds, but the molecule as a whole is non-polar.

6.3 Mainly hydrogen bonding in the solid and the liquid phase.

6.4 Particles are held together by covalent bonding in the solid phase.

6.5 Dissociates in water.

Question 7

7.1 Write down the Lewis structure for a compound formed between phosphorus and hydrogen.

7.2 Will this compound have weaker or stronger permanent dipoles than a compound formed between nitrogen 
and hydrogen? Explain.

Question 8

Molecules tend to exert a force of attraction on each other.

8.1 What are these forces called?

8.2 In which two aspects do these forces differ from those of covalent bonds?

8.3 Name the bond type that causes the high boiling point of water.
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4.  Answers for Worksheet 2

Question 1

1.1.1 NaCl (any ionic compound – metal and non-metal).

1.1.2 H2 (any diatomic element).

1.2.1 H2O (any polar covalent bond, non-metal and non-metal).

1.2.2 The molecule is not symmetrical in shape and the bond between hydrogen and oxygen is polar, i.e. electrons 
are not shared equally.

  

Question 2

2.1 The electrons in each atom is attracted to the nuclei of their own atom and the nuclei of the other atom.

 The electrons in each atom are repelled away from the electrons in the other atom.

 The nuclei of each atom also repel each other.

 When the forces of attraction are greater than the forces of repulsion the two atoms will bond.

 The atoms are held together by the electrostatic attraction between the positive charges on their nuclei and the 
negative charge on the shared electrons.

2.2 A. When the atoms are far apart there is no attraction between them, so the potential energy is zero.

 B. As the two atoms approach each other the potential energy decreases.

 C. The molecule is then formed when the potential energy is at the lowest point.

 D. As the atom then move closer together, the force of repulsion increases and the potential energy increases.

 

A

B

C

D

-

Change in potential energy when two F atoms approach each other
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2.3 F F+ F F

  

Question 3

3.1 The polar bond between N and H.

 The non-symmetrical shape of the molecule.

3.2 NH3 + H2O à NH4
+ + OH– 

3.3 An H+ ion (from the H2O) requires an electron pair.

 The lone pair on the NH3 molecule becomes the shared pair between the H+ ion and the NH3 molecule.

 Thus forming the dative covalent bond.

3.4 H

H

H HN

+

3.5 Tetrahedral 
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Question 4

4.1 There are hydrogen bonds between water molecules.

 There are very strong intermolecular forces which increase the boiling point as these bonds require more energy 
to weaken.

4.2 Hydronium

4.3 Dative covalent bond

4.4 Ammonia

  

Question 5

5.1.1  H

H

H HC
  5.1.2 

H

H O  
 

5.2 Methane  Water 

5.3 Tetrahedral  Angular

5.4 Van der Waals Hydrogen bonding

 Hydrogen bonding is the strongest because it is shorter and directional. 
  

Question 6

6.1 H2O

6.2 CH4

6.3 H2O

6.4 C

6.5 KCl

Question 7

7.1 
H

H HP

7.2 Weaker.

 Between	P	and H the ΔEN = 0; but between N and H the ΔEN = 0,9.

Question 8

8.1 Intermolecular forces.

8.2 They are between molecules (not the atoms).

 They are weaker than covalent bonds.

8.3 Hydrogen bonds.
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8. The exemplar Term 1 control test

INSTRUCTIONS AND INFORMATION
1. This question paper consists of 7 questions. Answer ALL the questions.
2. You may use a non-programmable calculator.
3. You may use appropriate mathematical instruments.
4. For calculations, unless otherwise stated, give your final answer correct to two decimal places.
5. YOU ARE ADVISED TO USE THE ATTACHED DATA SHEETS.
6. Number the answers correctly according to the numbering system used in this question paper.
7. Write neatly and legibly.

Question 1

Multiple choice questions

Various options are provided as possible answers to the following questions. Each question has only ONE correct 
answer. Write only the letter (A–D) next to the question number e.g. 1.12 A

1.1 Which of the following are vectors?
A 50 kg
B 50 s
C 5 m∙s–1

D 5 m∙s–1 East (2)

1.2 A boy walks 6 km East then turns around and runs 8 km in the opposite direction. What is his  
resultant displacement?
A 14 km
B 2 km
C –2 km
D 2 km West (2)

1.3 A 50 kg box is placed on a table. 
A force of 50 N upwards is exerted on the box. 
What would you observe happening to the box?
A The box would remain stationary on the table.
B The box would lift off the table for a short time and then fall down again.
C The box would move upwards.
D The box would move downwards. (2)

1. 4 For a smooth surface (frictionless), the coefficient of dynamic friction is …
A less than the coefficient of static friction.
B equal to the coefficient of static friction.
C greater than the coefficient of static friction.
D zero. (2)

1.5 A 40 kg brick is at rest on a surface inclined at 30° to the  
horizontal. What is the magnitude of the normal force acting  
on the brick?
A 392 N
B 339.48 N
C 196 N
D 40 N (2)

50 kg

50 N

40 kg

30º
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1.6 An object of mass 2 kg is pulled across a rough surface at constant velocity. Which of the following 
statements is true?
A. The object has zero acceleration.
B. The applied force causes the object to accelerate.
C. The object moves further in the 1st second than in the 5th second.
D. The applied force is greater than the frictional force. (2)

1.7  Two objects of mass m1 and m2 experience a force of attraction, F when placed a distance r away from each 
other. What will the force be if the mass of m1 is doubled and the distance r is doubled?
A ¼F
B ½F
C F
D 2F (2)

1.8 Which of the following single covalent bonds has the highest electronegativity difference?
A H–F
B H–Cl
C H–C
D H–O (2)

1.9 What shape best describes a molecule of ammonia (NH3)?
A linear 
B tetrahedral
C pyramidal
D planar (2)

1.10 How many bonding pairs and lone pairs are present in a water molecule?
A 2 bond pairs and 2 lone pairs
B 2 bond pairs and 1 lone pair
C 1 bond pair and 2 lone pairs
D 1 bond pair and 1 lone pair (2)

  [20]

Question 2

A box rests on the smooth frictionless surface of a table. Trevor exerts a force of 12 N on a box on a bearing  
of 35° along the surface of the table. At the same time, Thulani exerts a force of 5 N on a bearing of 305° along the 
surface of the table.

2.1 Calculate the resultant force acting on the box along the surface of the table. (6)

2.2 Describe the motion of the box due to the forces exerted on it. (2)

2.3 Identify which one of Newton’s laws predicts the motion of the box. (1)
  [9]

N

S

E W
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Question 3

A large metal sphere with a mass of 500 kg is suspended by cables on a construction site as shown in the sketch below.

 

3.1 Draw a free-body diagram to show all the forces acting on the metal sphere. (5)

3.2 Draw a sketch, using the forces labelled in your free-body diagram drawn in 3.1, to show how the net force 
acting on the sphere is found:

 3.2.1 When the sphere is suspended. (3)

 3.2.2 If Cable A breaks. (2)

3.3 The tension in Cable B is 2 500 N at the moment Cable A breaks. Calculate the magnitude of the resultant of 
the forces acting on the sphere.  (3)

  [13]

Question 4

A 10 N force is used to pull dynamics trolley A along a frictionless horizontal surface. Trolley A is attached by a light, 
non-elastic string to trolley B. Trolley A has a mass of 1 kg and trolley B has a mass of 0,5 kg.

4.1 Draw a diagram for each trolley showing the horizontal forces acting on it. (2)

4.2 Calculate the acceleration of Trolley A. (6)

4.3 Calculate the tension (FT) in the string that joins Trolley A to Trolley B. (3)
  [11]

Question 5

A helicopter lifts a load vertically off the ground. It accelerates at 4,9 m∙s–2 vertically upwards.

5.1 Draw a labelled free-body diagram to show the forces acting on the load. (4)

5.2 Calculate the lifting force exerted by the rope on the load, if the mass of the load is 120 kg. (6)
  [10]

Question 6

The chain holding a large metal sphere of a wrecking ball breaks and the ball falls from the second floor of a building. 
Ignore the effects of air resistance.

6.1 State Newton’s Law of Universal Gravitation. (2)

6.2 Show that the magnitude of the acceleration of the metal ball as it falls is 9,8 m∙s–2 on Earth. (6)

6.3 Without further calculation, compare the acceleration of the metal ball to:

 6.3.1 A tennis ball dropped from the same height. (2)

 6.3.2 A concrete block dropped from a height of 6,38 x 106 m above the Earth’s surface. (2)

 [12]

Cable A150º
Cable B

1 kg 0,5 kg
10 N
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Question 7

Consider the following graph of the melting points of Group 14 and Group 16 hydrides.

Molecular mass (g∙mol–1)

Melting Points

Te
m

p
er

at
ur

e,
 K

50
0

100

200

300

100 150 200

CH4
SiH4

GeH4

SnH4

H20

H2S
H2Se

H2Te
H2Po

7.1 Draw Lewis diagrams of the following molecules:

 7.1.1 A methane molecule (CH4).  (2)

 7.1.2 A hydrogen sulphide molecule.  (2)

7.2 Use the VSEPR theory to predict the shape of:

 7.2.1 The methane molecule. (2)

 7.2.2 The hydrogen sulphide molecule. . (2)

7.3 Identify the type of intermolecular force present between molecules of:

 7.3.1 Methane. (2)

 7.3.2 Hydrogen sulphide. (2)

7.4 Use the graph above to describe the general trend in the melting points of Group 14 hydrides in terms of 
increasing molecular mass of molecules. (2)

7.5 Give two reasons why the Group 16 hydrides generally have higher melting points than the Group 14 
hydrides. (4)

7.6 One of the hydrides of Group 16 does not follow the general trend in melting points.

 7.6.1 Name the hydride of Group 16 that does not follow the general trend. (1)

 7.6.2  Refer to molecular mass, molecular shape, intermolecular forces and energy to explain why one of the 
hydrides of group 16 deviates from the general trend. (4)

 7.6.3 Name one other unique physical property of the hydride identified in 7.6.1. (2)

  [25]

 TOTAL MARKS: 100

 TIME: 2 HOURS
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DATA FOR PHYSICAL SCIENCES

GRADE 11 TERM 1

TABLE 1: PHYSICAL CONSTANTS

NAME SYMBOL VALUE

Acceleration due to gravity g 9,8 m·s-2

Speed of light in a vacuum c 3,0 x 108 m·s-1

Planck’s constant h 6,63 x 10-34 J·s

Coulomb’s constant k 9,0 x 109 N·m2·C-2

Charge on electron e -1,6 x 10-19 C

Electron mass me 9,11 x 10-31 kg

Mass of Earth M 5,98 x 1024 kg

Radius of Earth RE 6,38 x 106 m

TABLE 2: FORMULA

MOTION

vf = vi + a∆t ∆x = vi∆t + 
1
2a∆t2 or ∆y = vi∆t + 

1
2a∆t2

vf
2 = vi

2 + 2a∆x or vf
2 = vi

2 + 2a∆y  ∆x = (vi + vf

2 )
 
∆t or ∆y = (vi + vf

2 )
 
∆t

FORCE 

Fnet = ma p = mv

Fnet∆t = ∆p
∆p = mvf – mvi 

w = mg
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS
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9. Memorandum for the Term 1 control test

Question 1

1.1 D ✓✓

1.2 D ✓✓

1.3 A ✓✓

1.4 D ✓✓

1.5 B ✓✓

1.6 A ✓✓

1.7 B ✓✓

1.8 A ✓✓

1.9 C ✓✓

1.10 A ✓✓

  [20]

Question 2

2.1  (FRes)
2  = F1

2 + F2
2	✓	(method)  tan θ = 5 ÷ 12 ✓ = 0,4167

  = (12)2 + (5)2 ✓(sub)  θ = 22,62° ✓ (method)                       }
  = 169   Bearing = 35° – 22,62°	✓	(method)

  FRes = 13 N   = 12,38°

  FRes = 13 N on a bearing of 12,38°	✓	(accuracy) (6)

2.2 The box will accelerate	✓	in the direction of the resultant force/on a bearing of 12,38°	✓		

                                      (Carry over error) (2)

2.3 Newton’s second law ✓ (1)

  [9]

Question 3

3.1

 

 ✓ for each correctly labelled force (1 x 3)

	 ✓✓ magnitude of the forces need to be in proportion (5)

3.2.1 

	 ✓✓ the three forces form a closed triangle arranged head to tail so Fnet = 0 N	✓	(no Fnet shown) (3)

F2 = 5 N F1 = 12 N

Fnet

FCable B 

Fg = m.g 

FCable A ✓

	✓	(dot for free body diagram)

FCable A
Fg = m.g

FCable B
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3.2.2 

 

 

FCable B

Fg = m.g

Fnet 

	 ✓ correct two remaining forces arranged head to tail or tail to tail

	 ✓ the resultant force/net force labelled (2)

3.3 Fg = mg = (500)(9,8) = 4900 N ✓

 (FRes)
2 = Fg2 + (FCable B)2  

 = (4900)2 + (2500)2 ✓ 

 = 30260000

 Magnitude of FRes = 5 500,91 N ✓ (3)
  [13]

Question 4

4.1 

 

10 N FT FT

Trolley A Trolley B

✓ ✓ 	 (2)

4.2 Fnet = ma ✓

 10 – FT = (1)a	✓	…. (1)      

Fnet = ma

FT = (0,5)a	✓	…. (2)

 (1) + (2)  10 – FT = 1a✓

 FT = 0,5a

 ∴ 10 = 1,5a

 a = 6,67 m∙s-2	✓	forward ✓	 (6)

4.3 Substitute a into equation (1)

 10 – FT = (1)a ✓

 10 – FT = (1)(6,67) ✓

 10 – 6,67 = FT

 ∴ FT = 3,33 N ✓

	 OR

 FT = 0,5a ✓

 = (0,5)(6,67) ✓	 	 	 	 	

The answer for FT is different by 0,01 N due to the 
rounding off of the acceleration in first question

 = 3,34 N ✓	 (3)
 [11]

Question 5

5.1    ✓ label upward force

    ✓ upward force greater than weight

    ✓ label on downward force

    ✓ dot for object (4)

Fof helicopter load

Fof earth on load
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5.2 Fnet = ma ✓

 Fapp. – Fg = ma

 Fapp. – mg = ma

 Fapp. – (120)(9,8) ✓✓ = (120)(4,9) ✓✓

 Fapp. – 1176 = 588

 Fapp. = 1 764 N upward	✓	 (6)
  [10]

Question 6

6.1 The force of attraction between any two objects is directly proportional to the product of their masses and 
inversely proportional to the square of the distance between their centres. ✓✓ (2)

6.2 F = 
Gm1ME

r2  
✓

 m1g = 
Gm1ME

r2  
✓

	 g = (6,67 x 10–11)(5,98 x 1024) ✓
(6,38 x 106)2 ✓

 = 9,80 m∙s–2	✓	towards the Earth/downwards ✓ (6)

6.3.1 The acceleration of the tennis ball is the same ✓✓ as the metal sphere (2)

6.3.2 The acceleration of the concrete block is a quarter ✓✓ of the acceleration of the sphere (2)
 [12]

Question 7

7.1.1  H

H

H HC

 

C at centre 4 H at 90°	✓	four single bonds (4 pairs of crosses and dots) ✓

7.1.2  

H

H S

  

S at centre 2 H at 90o to each other ✓

	 	 	 	 	✓	2 single bonds (2 pairs of crosses and dots)/2 lone pairs (4)

7.2.1 Tetrahedral ✓✓  (2)

7.2.2 Bent ✓✓ (2)

7.3.1 London forces ✓✓ (2)

7.3.2 Van der Waals forces ✓✓ (2)

7.4 The melting points of the Group 14 hydrides increase with increasing molecular mass ✓✓ (2)

7.5 The molecules of Group 16 have a higher molecular mass than the corresponding molecules of Group 14 ✓✓

 The molecules of Group 16 are dipoles	✓	due to their molecular shape and the intermolecular forces are 
stronger ✓ (4)

7.6.1 Water ✓ (1)

7.6.2 Even though the molecular mass of the water molecule is smaller	✓	than the other hydrides of Group 14, the 
molecule has a bent shape due to the polar covalent O-H bond and the presence of two lone pairs which 
makes the molecule a strong dipole.	✓	These factors mean that there are strong hydrogen bonds	✓	present 
between the molecules which means that more energy	✓	is required to cause a change in phase and hence 
the melting point is much higher than the trend. (4)

7.6.3 Capillarity, high surface tension, solid floats in the liquid/density of solid is less than liquid ✓✓ (2)

  [25]

 TOTAL MARKS: 100
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Physical Sciences Grade 11: Term 1 test

ANSWER SHEET

NAME: __________________________________________________

QUESTION ONE

Multiple choice questions

1.1 A B C D

1.2 A B C D

1.3 A B C D

1.4 A B C D

TOTAL
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10.  Analysis of the cognitive levels in the Term 1 control test

L1 L2 L3 L4

Question Recall Comprehension Analysis Application Evaluation Synthesis

Question 1

1.1   2    

1.2     2  

1.3       2

1.4   2    

1.5       2

1.6     2  

1.7       2

1.8     2  

1.9 2      

1.10 2      

Question 2

2.1 1 1 3 1

2.2     1 1

2.3   1    

Question 3

3.1 1 2 2  

3.2.1   1 2  

3.2.2 1   1  

3.3 1 1 1  

Question 4

4.1 1 1    

4.2   1 4 1

4.3   1 2  

Question 5

5.1   2 1 1

5.2   3 3  

Question 6

6.1 2      

6.2   2 4  

6.3.1   1 1  

6.3.2     2  

Question 7

7.1.1 1 1    

7.1.2 1 1    

7.2.1 1 1    

7.2.2 1 1    

7.3.1   1 1  

7.3.2   1 1  

7.4   1 1  

7.5   2 2  

7.6.1   1    

7.6.2   2 2  

7.6.3   2    

% 15 35 40 10

CAPS % 15 35 40 10
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11. The exemplar Term 2 physics test

INSTRUCTIONS AND INFORMATION 

Read the following instructions carefully before answering the questions:

1.  This question paper consists of 7 questions, an information sheet and an answer sheet. 
The information sheet may be detached for easy use. 

2. Answer all the questions. 

3. Start each question on a new page. 

4. Number the questions exactly as they are numbered in the paper.

5. Write neatly and legibly.

6.  Question 1 consists of 10 multiple choice questions. There is only one correct answer to each 
question. On the answer sheet, place a cross (X) over the letter (A, B, C or D) that corresponds to the 
most correct answer to each question. 

7. You may use non-programmable calculators.

8. The diagrams in the question paper are not necessarily drawn to scale.

9. Give brief motivations, discussions, etc. where required.

10. Show all working clearly in all calculations.

11. Round off to two decimal places where necessary.

Question 1

Multiple choice questions

There are four possible options for each answer in the following questions. There is only ONE correct  
answer to each question. On the answer sheet, place a cross (X) over the letter (A, B, C or D) that  
corresponds to the correct answer to each question.

1.1 Which ONE of the following pairs contains one vector and one scalar quantity?

 A. Speed and distance

 B. Velocity and acceleration

 C. Displacement and force
 D. Distance and acceleration (2)

1.2  Three forces are in equilibrium and act at a point,  
as shown in the diagram. The components of force F2 
are 15 N south and 13 N west. The components of 
force F1 are:

 A. 15 N north and 13 N east

 B. 13 N north and 13 N west

 C. 15 N north and 7 N west

 D. 13 N north and 20 N west           

W E

N

S

F1

F2

20 N

 (2)
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1.3  In an investigation of the relationship between  
acceleration (a) and force (F) for two objects (P and Q) 
moving on a frictionless surface, the graph on the 
right was obtained.

 Which ONE of the following statements is TRUE?

 A. Object Q has a smaller mass than object P

 B. Object Q has a bigger mass than object P

 C.  The gradient of the graph is not affected  
by the mass of the objects

 D. Objects P and Q have equal mass        

a
(m∙s–2)

F (N)

P

Q

 (2)

1.4  The objects below are all identical and resting on frictionless surfaces. 
Which object will experience the greatest acceleration?

A. 13 N 10 N

B. 12 N 12 N

C. 7 N 2 N

D. 20 N 24 N (2)

1.5  A boy with a mass of 50 kg stands on a newton scale in an elevator. If the reading on the scale 
is greater than 490 N we could conclude that the elevator is:

 A. Accelerating downwards

 B. Accelerating upwards

 C. Moving downwards at constant velocity

 D. Moving upwards at constant velocity (2)

1.6  Two objects, A and B, of masses m and 2m respectively 
are placed a distance x from their centres. A exerts an  
attractive force F on B to the left as shown in the diagram. 

 What forces does B exert on A?

 A. 1
2

F to the right

 B. F to the right

 C. 2F to the right

 D. 3F to the right                

A

m

B

2mF

x
 (2)

1.7 Which one of the following phenomena explains why a pencil in a glass of water looks bent?

 A. Reflection

 B. Interference

 C. Diffraction

 D. Refraction (2)



Teacher Toolkit: CAPS Planner Terms 1 & 2   115

1.8  The diagram shows the path of a light ray, X,  
directed at a plane mirror.

 The correct reflected ray is:

 A. M

 B. N

 C. O

 D. P                      

X

M N

O

P

 (2)

1.9  A ray of light passing from glass into ice is refracted away from the normal.  
The refractive indices of the two substances compare as follows:

 A. glass > ice

 B. ice > glass

 C. glass = ice

 D. too little information to know (2)

1.10  Endoscopes are used to examine inside the body of a patient.  
The principle on which the endoscope operates is:

 A. Total internal reflection

 B. Real and apparent depth

 C. Lateral inversion

 D. Refraction (2)

 10 ×(2) = [20]

Show all working in any calculations required in the following questions.

Question 2

A light string is suspended from the ceiling. A body of mass 70 kg is tied to the string at O.  
A horizontal force of 50 N is exerted at O, causing the string OX to experience a tension T as 
shown in the sketch. The system is in equilibrium. 

 

50 N

70 kg

O

T

X

θ

2.1 Calculate the magnitude of the tension in the string (T). (5)

2.2 Calculate the magnitude of angle θ. (2)

2.3  If the angle θ is increased, how does the magnitude of tension (T) change?  
Write only increase, decrease or remains the same. (1)

 [8]
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Question 3

A child pulls a toy train of two cars with a horizontal force of 10 N. The mass of the string connecting 
the two cars, as well the friction, is negligibly small.

 

10 NA: 1 kg B: 3 kg

3.1 Calculate the acceleration of the train. (4)

3.2 Calculate the tension in the string between the two cars. (2)

3.3  How will the acceleration of the train be affected if the mass of the connecting string is not 
negligible? Write only increase, decrease or remains the same. (1)

 [7]

Question 4

A force of 200 N, acting at 60° to the horizontal, accelerates a body of mass 50 kg along a horizontal plane.

 

200 N

50 kg

60°

4.1 Calculate the component of the 200 N force that accelerates the body along the horizontal plane.  (2)

4.2  If it is found the magnitude of the body’s acceleration is 1,5 m∙s–2, calculate the magnitude of the  
frictional force acting on the body. (4)

4.3 Calculate the normal force experienced by the body. (4)

4.4 Calculate the coefficient of kinetic friction. (3)

 [13]

Question 5

5.1 State Newton’s Law of Universal Gravitation in words. (2)

5.2  The distance between the centres of two metal  
balls, P and Q, of mass 55 kg and 70 kg respectively, 
is 80 cm. 

 5.2.1  Calculate the gravitational force between 
the two metals balls. (4)

 5.2.2  If Q is replaced by a ball with half the mass     

P

55 kg

Q

70 kg

80 cm
 

and at twice the distance from P, determine 
the factor by which the magnitude of the force between them changes. 
(You do not have to calculate the gravitational force between them again.) (3)

 [9]
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Question 6

A ray of light from the water is incident on a perspex 
surface at an angle of incidence of 40°. The refractive 
indexes of each of the materials – water, perspex and air –  
are shown in the diagram.                   

Air (n = 1,00)

Perspex (n = 1,51)

Water (n = 1,33)
40°

6.1 Define the term refraction. (2)

6.2  Will the ray of light experience total internal 
reflection at the water to perspex surface? Explain your answer.  (3)

6.3 Calculate the speed of light in perspex. (3)

6.4 Show that the critical angle of perspex when light travels from perspex to air is 43,2°. (3)

6.5 Determine if the ray of light will experience total internal reflection as it moves from perspex to air. (4)

6.6  Redraw the diagram above in your answer book. Complete the diagram by indicating the path 
the ray of light will take when it passes from the water to perspex and then to air.  
Correctly label all the light rays and angles.  (4)

 [19]

Question 7

Red light from a narrow slit reaches a large white screen, as  
shown in the diagram. The width of the slit is approximately  
the same as the wavelength of the red light. 

7.1 State Huygens’ principle in words. (2)

7.2  What type of interference occurs at the central  
bright band? Write only constructive or destructive. (1)

7.3  If the width of the slit is increased, how will the  
pattern observed on the screen change? (1)

7.4 Explain your answer to Question 7.3.          

Barrier with slit

Red light 
laser

1st Dark 
band

Midpoint

1st Dark 
band0,4 m

screen

     (1)

7.5  The red light is now replaced by a blue light.  
Describe how the observed pattern will change. (2)

7.6 Explain your answer to Question 7.5. (2)

 [9]

 TOTAL MARKS: 85

 TIME: 1 HOUR 40 MINUTES
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Physical Sciences Grade 11: Term 2 physics test

DATA SHEET

GRADE 11 TERM 2 

TABLE 1: PHYSICAL CONSTANTS

Name Symbol Value

Acceleration due to gravity g 9,8 m·s–2

Speed of light in a vacuum c 3,0 x 108 m·s–1

Mass of the Earth M 5,98 x 1 024 kg

Radius of the Earth RE 6,38 x 106 m

TABLE 2: FORMULAE

MOTION

vf = vi + a∆t ∆x = vi∆t + 1
2

a∆t2 or ∆y = vi∆t + 1
2

a∆t2

vf
2 = vi

2 + 2a∆x or vf
2 = vi

2 + 2a∆y ∆x = (
vi + vf

2
)∆t or ∆y = (

vi + vf

2
)∆t

FORCE

Fnet = ma Fg = mg

F = 
Gm1m2

d2
g = G

M

d 2

fk = μkN fs

max = μsN

WAVES, LIGHT AND SOUND

n = 
c
v

nisinθi = nrsinθr
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Physical Sciences Grade 11: Term 2 physics test

ANSWER SHEET

NAME: __________________________________________________________________________

QUESTION 1

Multiple choice questions

1.1 A B C D

1.2 A B C D

1.3 A B C D

1.4 A B C D

1.5 A B C D

1.6 A B C D

1.7 A B C D

1.8 A B C D

1.9 A B C D

1.10 A B C D

TOTAL
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12. Memorandum for the Term 2 physics test

Question 1

1.1 D  (2) 1.2 A  (2) 1.3 B  (2) 1.4 C  (2)

1.5 B  (2) 1.6 B  (2) 1.7 D  (2) 1.8 C  (2)

1.9 A  (2) 1.10 A  (2)  [20]

Question 2

2.1 Fg = mg

 = (70)(9,8) 

 = 68,6 N     

FTFv

FH

θ

 Fv = Fg

 FH = 50 N

 FT
2 = Fv

2 + FH
2 

  = (68,6)2 + (50)2 

 FT = 84,89 N  (5)

2.2 tanθ = 
FH

Fv
 

 tanθ = 
50

68,6

 ∴ θ = 36,09°  (2)

2.3 Increase  (1)

 [8]

Question 3

3.1

 

A
FT

B
FT 10 N

 Fnet = ma    Fnet = ma  (for both equations)

 FT = (1)a     10 – FT = (3)a 

 (1) + (2) FT = 1a
   10 – FT = 3a
   10 = 4a

   ∴ a = 2,5 m∙s–2  (4)

3.2 FT = 1a 
  = 2,5 N  (2)

3.3 Decrease  (1)

 [7]
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Question 4

4.1 FH = Fcosθ

  = (200)(cos60°) 

  = 100 N  (2)

4.2    Fnet = ma 

   FH – Ff = ma
 100 – Ff  = (50)(1,5) 

     Ff = 25 N  (4)

4.3 Fg = FN + FV 

 (50)(9,8)  = FN + (200)(sin60°) 

 FN = 316,79 N  (4)

4.4 fk = μkFN 

 25 = μk(316,79) 

 ∴ μk = 0,079  

 [13]

Question 5

5.1  Every object in the universe attracts every other object  with a force that is directly proportional 
to the products of their masses and inversely proportional to the square of the distance between 
their centres.  (2)

 5.2.1 f = 
GmQmp

r2  

   = 
(6,67 × 10–11)(55)(70)

(0,8)2  
 

   = 4,01 ×10–7 N  (4)

 5.2.2 Fnew = 
Gm1mp

r2

    = 
G(0,5mQ) (mp)

(2r)2 

    = (
0,5
4 )(

GmQmp

r2 )

    = 0,125(
GmQmp

r2 )

  ∴ Fnew = 0,125 F  

  Alternative solution

  mQ = 
1
2 moriginal

  r = 2roriginal

  ∴ Fnew = 
(1
2 )F
(2)2

 

 

     = 
1
8 F or 0,125 F (3)

 [9]
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Question 6

6.1  Refraction is the changing in speed of light  as it moves from one medium to another of 
different optical density.  (2)

6.2 No 

  The light is moving from a less optically dense medium to another more optically dense medium, therefore 
internal reflection cannot happen.  (3)

6.3   n = 
c
v  

 1,51 = 
3 x 108

v  

 ∴ v = 1,99 ×108 m∙s–1  (3)

6.4 nisinθi = nrsinθr 

 (1,51)(sinθi) = (1)(sin90°) 

 ∴ θi = 41,4°  (3)

6.5 nisinθi = nrsinθr

 (1,33)(sin40°) = (1,51)(sinθr) 

 ∴ θr = 32,4° 

 θr at water and perspex < θi at perspex and air 

 ∴ no internal reflection: θl < critical angle  (4)

6.6           correct path through media

           arrows and normal shown

           rays labelled correctly

           angles labelled correctly (4)

 

Air

Perspex

Wateri1

emergent ray

refracted ray

incident ray

r1

i2

r2

 [19]

Question 7

7.1  All points on a wavefront act like a point source.  Each one of these point sources produces 
small circular waves moving forwards with the same speed as the waves.  (2)

7.2 Constructive  (1)

7.3 The central band will be narrower.  (less diffraction) (1)

7.4 The amount of diffraction is inversely proportional to the width of the slit. 

 OR When the width of the slit increases, the amount of diffraction decreases.  (1)

7.5 The pattern will be blue. 

 The central band is narrower.  (2)

7.6 Blue has a shorter wavelength. 

 The amount of diffraction is directly proportional to the wavelength.  (2)

 [9]

 TOTAL MARKS: 85
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13. Analysis of the cognitive levels and topics in the Term 2 physics test

There are no guidelines for the weightings of content for the Grade 11 End-of-Term 2 Test. The target weightings given 
in the tables below for the June exams are largely based on the weighting of time given to a topic. The actual marks 
allocated are fairly close to the targets but there was more emphasis on Geometric Optics because this is taught in  
Term 2 and the Mechanics topics were examined in the Term 1 control test. 

Level 1: Recall
Level 2: Comprehension
Level 3: Analysis, application
Level 4: Evaluation, synthesis

Q
U

E
ST

IO
N

Le
ve

l 1

Le
ve

l 2

Le
ve

l 3

Le
ve

l 4

To
ta

l (
le

ve
ls

)

V
ec

to
rs

 in
 t

w
o

 
d

im
en

si
o

ns

N
ew

to
n’

s 
la

w
s 

G
eo

m
et

ri
ca

l o
p

ti
cs

2-
D

 a
nd

 3
-D

 
w

av
ef

ro
nt

s

To
ta

l (
co

nt
en

t)

Q
ue

st
io

n 
to

ta
ls

TARGET (%) 15 35 40 10 100 10 57,5 25 7,5 100

TARGET 
(marks)

13 30 34 8 85 9 50 20 6 85 85

ACTUAL 
(marks)

14 30 33 8 85 12 37 38 9 85 85

Question 1 20

1.1 2 2 2 2

1.2 2 2 2 2

1.3 2 2 2 2

1.4 2 2 2 2

1.5 2 2 2 2

1.6 2 2 2 2

1.7 2 2 2 2

1.8 2 2 2 2

1.9 2 2 2 2

1.10 2 2 2 2

Question 2 8

2.1 2 3 5 5 5

2.2 2 2 2 2

2.3 1 1 2 1

Question 3 7

3.1 1   3   4 4 4

3.2   2     2   2 2

3.3       1 1   2 1

Question 4 13

4.1 2 2 2 2

4.2 1 3 4 4 4
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Q
U
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ST
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l 1
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s

To
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l (
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t)

Q
ue
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io

n 
to

ta
ls

4.3 1 3 4 4 4

4.4 1 2 3 3 3

Question 5 9

5.1 2       2 2 2

5.2.1   1 3   4 4 4

5.2.2     2 1 3 3 3

Question 6 19

6.1 2       2 2 2

6.2     2 1 3 3 3

6.3   3     3 3 3

6.4     3   3 3 3

6.5     2 2 4 4 4

6.6   4     4 4 4

Question 7 9

7.1 2       2 2 2

7.2   1     1 1 1

7.3     1   1 1 1

7.4       1 1 1 1

7.5     2   2 2 2

7.6       2 2 2 2
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14. The exemplar Term 2 chemistry test

INSTRUCTIONS AND INFORMATION 

Read the following instructions carefully before answering the questions:

1.  This question paper consists of 7 questions, an information sheet and an answer sheet. The information 
sheet may be detached for easy use. 

2. Answer all the questions. 

3. Start each question on a new page. 

4. Number the questions exactly as they are numbered in the paper.

5. Write neatly and legibly.

6.  Question 1 consists of 5 multiple choice questions. There is only one correct answer to each question. 
On the answer sheet, place a cross (X) over the letter (A, B, C or D) that corresponds to the most 
correct answer to each question. 

7.  You may use non-programmable calculators.

8.  You may use appropriate mathematical instruments.

9.  The diagrams in the question paper are not necessarily drawn to scale.

10.  Give brief motivations, discussions, etc. where required.

11.  Show all working clearly in all calculations.

12.  Round off to two decimal places where necessary.
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Question 1

Multiple choice questions

1.1 Which one of the following molecules is NOT polar?

 A.  NH3

 B.  CO2

 C.  H2O

 D.  HF (2)

1.2  The boiling point of hydrogen sulphide (H2S) is much lower than that of water (H2O).  
Which ONE of the following best explains this difference in their boiling points?

 A. H2S molecules are more polar than H2O molecules. 

 B. H2O molecules are more polar than H2S molecules. 

 C. There are dipole-dipole forces between H2S molecules.

 D. There are hydrogen bonds between H2O molecules. (2)

1.3  If you had 10 g of each of the following compounds, which sample would have the greatest  
number of moles of compound?

 A. methane

 B. ammonia

 C. carbon dioxide

 D. hydrogen disulphide (2)

1.4  A pupil investigated Boyle’s Law for two different temperatures for the same sample of gas and  
represented his results graphically:

 

p
(kPa)

T1

T2

1
V  (dm–3)

 Which of the following statements can correctly be deduced from the graph?

 A. The pressure of a fixed mass of gas is directly proportional to the volume of gas.

 B. The pressure of a fixed mass of gas is directly proportional to the temperature of gas.

 C. The temperature T1 is less than T2.

 D. The temperature T1 is greater than T2 (2)

1.5  12 moles of hydrogen gas (H2) and 5 moles of nitrogen gas (N2) are mixed and allowed to 
react to form ammonia (NH3) according to the following balanced equation: 

 3H2(g) + N2(g) → 2NH3(g) 

 During the reaction, before completion, 6 moles of NH3(g) are formed. 

 What are the number of moles of H2(g) and N2(g) that remain unreacted in the container at this stage? 

Moles of H2(g) Moles of N2(g)

A 3 mol 0 mol

B 3 mol 1 mol

C 3 mol 2 mol

D 9 mol 3 mol (2)

 5 × (2) =[10]
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Question 2 

Consider the following list of substances:

 I2    NH3    NaCℓ    HCℓ    N2

2.1 Which molecule(s):

 2.1.1 Has a triple covalent bond present?

 2.1.2 Can form a dative covalent bond?

 2.1.3 Have bonds that have a difference of electronegativity equal to zero? (4)

2.2 In which substance(s) are the intermolecular forces …

 2.2.1  Dipole-dipole

 2.2.2 London forces

 2.2.3 Hydrogen bonds (5)

2.3 Draw Lewis structures of the following molecules:

 2.3.1 NH3 (3)

 2.3.2 N2 (2)

 2.3.3 Identify the shape of the NH3 and N2 molecules (4)

 [18]

Question 3

Water has unique properties which are essential to life and living organisms on Earth. 

Answer the questions which follow with reference to the forces between molecules.

3.1 3.1.1 Explain why the boiling point of water is much higher than the boiling point of H2S. (3)

 3.1.2  The high boiling point of water results in most water on Earth being found in the 
liquid state. Give a reason why the presence of water in the liquid state is essential 
to promoting life on Earth. (1)

3.2 3.2.1  Explain why ice floats on water, with reference to the structure of ice and that of water,  
and the forces between their molecules. (3)

 3.2.2  Explain why the fact that ice floats on water contributes to promoting life in the oceans 
and lakes. (2)

3.3 Water has high capillary action. It travels up a thin glass tube or up a thin plastic straw. 

 3.3.1  Explain how water is able to travel up a thin glass tube or a thin plastic straw, in terms 
of the forces between molecules. (2)

 3.3.2  Give an example of capillary action from nature, which demonstrates how water  
promotes life and living systems. (1)

 [12]

Question 4

4.1 Carbon (IV) oxide (CO2) and helium are both gases at 273 K.

 4.1.1 What is meant by the term ‘ideal gas’? (2)

 4.1.2 State three assumptions that are made about the molecules of an ideal gas. (3)

 4.1.3  Which of the gases mentioned above will deviate most from the ideal gas behaviour? 
Explain why. (3)

 4.1.4  Under what conditions of temperature and pressure do real gases behave most like 
an ideal gas? (2)

 4.1.5  Draw a sketch graph to show the relationship between pV (J) and T (K) for a fixed 
sample of molecules of ideal gas where pV (J) is on the vertical axis and T (K) is on 
the horizontal axis. (2)

 4.1.6 Describe in words the relationship between pV (J) and T (K) for an ideal gas. (2)

 4.1.7 What does the gradient of the sketch graph of pV (J) and T (K) represent? (1)
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4.2  The pressure of 6,4 g of oxygen gas, at constant volume, was measured at the freezing point 
and at the boiling point of water during an experiment. The results of this experiment are 
graphically given below. If the graph is lengthened, it cuts the temperature axis at A. 

 

p
(x 105 Pa)

1,366

1,0

100
XA

Freezing point Boiling point

T (°C)
0

 4.2.1  Name the law that describes the relationship between the pressure and temperature 
of a fixed mass of gas at constant volume. (2)

 4.2.2 Make use of the given results and calculate the temperature interval, X. (6)

 4.2.3 Calculate the volume of the sample of oxygen used. (6)

4.3  The volume capacity of a steel gas cylinder is 20 dm3. It contains helium at a pressure of 
1,4 x 103 kPa and a temperature of 7 °C. The helium is to be used to fill balloons for a fête. 
If each balloon is to contain 10 dm3 of helium at 100 kPa and 27 °C, how many balloons can 
theoretically be filled with the available gas? (6)

 [35]

Question 5

5.1  The chemical reaction for the production of the drug aspirin from two compounds, X and Y, 
is represented by the balanced equation below.

 2C7H6O3 + C4H6O3 → 2C9H8O4 + H2O 

   X    Y    aspirin

 A chemist reacts 14 g of compound X with 10 g of compound Y. 

 5.1.1 Define the term limiting reactant in a chemical reaction.  (2)

 5.1.2  Perform the necessary calculations to determine which one of compound X or  
compound Y is the limiting reactant. (5)

 5.1.3 The actual mass of aspirin obtained is 11,5 g. Calculate the percentage yield of the aspirin. (5)

5.2  Vinegar is a dilute form of acetic acid. A sample of acetic acid has the following percentage composition:

 39,9% carbon

 6,7% hydrogen

 53,4% oxygen

 5.2.1 Determine the empirical formula of acetic acid. (5)

 5.2.2  If the molar mass of acetic acid is 60 g∙mol–1, what is the molecular formula? (2)

5.3 A chemist dissolves 120g of Na2SO4 in 250 cm3 of distilled water to make a standard solution.

 5.3.1 Define, in words, the term standard solution. (2)

 5.3.2  Calculate the concentration of the Na2SO4 solution. (4)

 [25]

 TOTAL MARKS: 100

 TIME: 2 HOURS
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Physical Sciences Grade 11: Term 2 chemistry test

DATA SHEET

GRADE 11 TERM 2 

TABLE 1: PHYSICAL CONSTANTS

Name Symbol Value

Universal Gas Constant R 8,31 J.K–1.mol–1

Molar volume of gas at STP Vm 22,4 dm3

TABLE 2: FORMULAE

GAS LAWS

p1V1

T1

 = 
p2V2

T2

pV = nRT

QUANTITATIVE CHEMISTRY

n = 
m
M

c = 
n
V
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS
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B
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15 (V
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16 (V

I)
17 (V
II

)
18
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II

I)

2,1

1 H 1

2 H
e 4

1,0

3 L
i 7

1,5

4 B
e 9

2,0

5 B 11

2,5

6 C 12

3,0

7 N 14

3,5

8 O 16

4,0

9 F 19

10 N
e

20

0,9

11 N
a

23

1,2

12 M
g

24

1,5

13 A
ℓ

27

1,8

14 Si 28

2,1

15 P 31

2,5

16 S 32

3,0

17 C
ℓ

35
,5

18 A
r

40

0,8

19 K 39

1,0

20 C
a

40

1,3

21 Sc 45

1,5

22 Ti 48

1,6

23 V 51

1,6
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1,5
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n
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1,8

26 Fe 56
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o
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i
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Physical Sciences Grade 11: Term 2 chemistry test

ANSWER SHEET

NAME: __________________________________________________________________________

QUESTION 1

Multiple choice questions

1.1 A B C D

1.2 A B C D

1.3 A B C D

1.4 A B C D

1.5 A B C D

TOTAL
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15. Memorandum for the Term 2 chemistry test

Question 1

1.1 B   1.2 D   1.3 A   1.4 D   1.5 C 
 5 × (2) =[10]

Question 2

2.1 2.1.1 N2 

 2.1.2 NH3 

 2.1.3 I2  and N2  (4)

2.2 2.2.1 NH3  and HCℓ 

 2.2.2 N2  and I2 

 2.2.3 NH3  (5)

2.3 2.3.1     Three shared pairs (bonds)

      One lone pair of electrons on N (3)

 2.3.2     One triple bond

  
N N

   Two pairs of lone pairs (one on each N) (2)

 2.3.3 NH3 – bent/tetrahedral 

  N2 – linear  (4)
 [18]

Question 3

3.1 3.1.1  Water molecules have strong hydrogen bonds between their molecules,  
but H2S molecules only have dipole-dipole van der Waals forces between 
their molecules.  It takes more energy to separate water molecules from  
each other to form their vapour than it does to boil H2S.  (3)

 3.1.2 Any one of the following or other valid reasons:
• Minerals dissolve in water (essential to plant growth). 
• Animal and plant cells require water for their processes. 
• Animals and plants require water in order to live.  (1)

3.2 3.2.1  Ice floats on water because it is less dense than water.  It is less dense because 
the hydrogen bonds between the molecules are in specific directions  pushing 
the water molecules further apart than they are in the liquid state.  (3)

 3.2.2  Water freezes from the top down leaving liquid water underneath the ice.  
Aquatic life can continue to live in water even through winter.  (2)

3.3 3.3.1  Water molecules are strongly attracted to the glass (or plastic)  therefore they are 
able to adhere to the glass (plastic).  (2)

 3.3.2  Water moves upward to the top branches and leaves enabling a flow of fluid through 
the plants.  (1)

 [12]

H H
H
N
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Question 4

4.1 4.1.1 A gas which obeys the gas laws at all temperatures and pressures.  (2)

 4.1.2 Any three of the following:
• The particles are all identical and in constant motion. 
• The particles have no volume. 
• There are no intermolecular forces between the particles. 
• All collisions are elastic.  (3)

 4.1.3 Carbon (IV) oxide OR CO2 
  The particles are large  and the intermolecular forces are relatively strong.  (3)

 4.1.4 High temperatures (e.g. room temperature)  and low pressures.  (2)

 4.1.5        Straight line graph

         Through the origin

  

pV
(J)

T (K)  (2)

 4.1.6  The product of pressure and volume of a fixed sample of ideal gas molecules is directly proportional to 
the temperature of the gas measured in Kelvin.  (2)

 4.1.7 Gradient = nR 
  where n = moles of sample and R = 8,31 J.K–1.mol–1 (Universal Gas Constant) (1)

4.2 4.2.1 Gay-Lussac’s law  (2)

 4.2.2 gradient = 
p1 – p2

t1 – t2
    (method)

     = 
1,366 – 1,0

100 – 0
    (accuracy)

    = 0,00366

   gradient = 
p1 – pA

t2 – tA
   

      = 
1,0 – 0

0 – tA

 = 0,0036 (method)  (calculating gradient) 

   1,0 = –(0,00366)ta

   ∴ tA = –273,22 °C   (accuracy, SI units) (6)

 4.2.3 n(O2) = 
m
M   = 

6,4

32
  = 0,2 mol

        pV = nRT 
  (1,366 ×105)(V )  = (0,2)(8,31)(373) 

        V = 
(0,2)(8,31)(373)

(1,366 ×105)
 = 0,0045 m3 = 4,5 dm3  (6)

4.3 p1 = 1,4 x 103 kPa        
p1V1

T1
 = 

p2V2

T2
 

 V1 = 20 dm3     
(1,4 × 103)(20)

280
  = 

(100)V2

300
 

 T1 = 7 °C     V2 = 
(1,4 × 103)(20) (300)

(280)(100)

  = 280 K      = 300 dm3 

 p2 = 100 kPa     ∴ V to fill balloons = 300 – 20

 V2 =               = 280 dm3 

 T2 = 27 °C     ∴ 28 balloons can be filled 

  = 300 K (6)
 [35]
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Question 5

5.1 5.1.1  A reactant whose amount limits/determines the amount of product obtained in a 
chemical reaction.  (2)

 5.1.2 n(X) = m ÷ M = 138 ÷ 14  = 0,10 mol

  n(Y) = m ÷ M = 102 ÷ 10  = 0,10 mol

  From balanced equation, 2 mol X reacts with 1 mol Y 

  ∴ 0,1 mol of X needs 0,05 mol of Y 

  X is the limiting reactant  (5)

 5.1.3 n(aspirin produced) = n(X) = 0,10 mol

  n(aspirin) = m ÷ M 

  ∴ 0,1 = m ÷ 180 

  m = 18,26 g

  % yield = actual yield ÷ theoretical yield × 100

     = 11,5  ÷ 18,26  x 100 = 62,98%  (5)

5.2 5.2.1 In 100 g:

  n = 
m
M   = 

39,9

12
 = 3,325 mol C 

  n = 
m
M  = 

6,7

1
 = 6,7 mol H 

  n = 
m
M  = 

53,4

16
 = 3,3375 mol O 

  Simplest ratio: C:H:O = 1:2:1

  Empirical formula: CH2O  (5)

 5.2.2 M(CH2O) = 12 + 2(1) + 16 = 30 g∙mol–1 

  Molecular mass ÷ mass of empirical formula = 60 ÷ 30 = 2

  Molecular formula: C2H4O2  (2)

5.3 5.3.1 A solution of known concentration  (2)

 5.3.2 n = 
m
M  = 120

142   = 0,85 mol 

  c = 
n
V  = 0,85

0,25   = 3,4 mol  (4)

 [25]

 TOTAL MARKS: 100
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16. Analysis of the cognitive levels and topics in the Term 2 chemistry test 

Level 1: Recall
Level 2: Comprehension
Level 3: Analysis, application
Level 4: Evaluation, synthesis
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% 15 35 40 10 100 17 28 22 33 100 100

Actual 15 36 39 10 100 20 14 37 29 300 100

Question 1 10         10 10

1.1   2     2 2       2  

1.2     2   2   2     2  

1.3     2   2       2 2  

1.4       2 2     2   2  

1.5     2   2       2 2  

Question 2 18 18 18

2.1.1 1 1 1 1

2.1.2 1 1 1 1

2.1.3 2 2 2 2

2.2.1 2 2 2 2

2.2.2 2 2 2 2

2.2.3 1 1 1 1

2.3.1 1 2 3 3 3

2.3.2 2 2 2 2

2.3.3 2 2 4 4 4

Question 3 12 12 12

3.1.1 3 3 3 3

3.1.2 1 1 1 1

3.2.1 3 3 3 3

3.2.2 2 2 2 2

3.3.1 2 2 2 2

3.3.2 1 1 1 1
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Question 4 35 35 35

4.1.1 2 2 2 2

4.1.2 3 3 3 3

4.1.3 3 3 3 3

4.1.4 2 2 2 2

4.1.5 2 2 2 2

4.1.6 2 2 2 2

4.1.7 1 1 1 1

4.2.1 2 2 2 2

4.2.2 2 4 6 6 6

4.2.3 3 3 6 6 6

4.3 2 3 1 6 6 6

Question 5 25 25 25

5.1.1 2 2 2 2

5.1.2 2 3 5 5 5

5.1.3 2 3 5 5 5

5.2.1 1 4 5 5 5

5.2.2 2 2 2 2

5.3.1 2 2 2 2

5.3.2 2 2 4 4 4
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17.  Exemplar item analysis sheets for the tests and practical investigations
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Multiple choice

Forces in equilibrium

Newton’s 2nd Law

Components of 
force, acceleration, 
friction

Universal gravitation

Refraction

Diffraction
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Atomic 
combinations

Intermolecular 
forces (water)

Ideal gas laws

Quantitative aspects 
of chemical change
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Setting up equipment
Conducting experiment

Collection of data

Tabulation and 
calculations

Graphing

Analysis and 
conclusion
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18. Templates for tracking, reflecting on and reporting curriculum coverage

18.1 Conventional schools1

NAME OF TEACHER: _____________________________________________________  SUBJECT/GRADE: ________

Week no. in planner ________________ 

Week no. in term when work planned for week started ________________ 

Refer to the planner2 for details of the week’s work (or the ATP for subjects without planners)

Class (or subject for FP)

On track by end of week? (Yes/no)

How many learners are working 
confidently?3 (Rough estimate)

How many learners in this class?

DAY4

BRIEF NOTES ON THE DAY’S WORK: Consider such things as:
What concepts/skills did the learners struggle with or manage well in this lesson?  

What could be the reasons for this? Did the class complete the work you had planned?  
Do you need to change your plans for the next lesson? What changes will you make?

1

2

3

4

5

Reflection on the week: Think about and make a note of:

What concepts and skills for the week did learners 
struggle with? What could you do differently next time 

to better support or extend learning?  
What good practice could you share?

Did you cover the curriculum for the week? If not,  
what were some of the challenges? What can you do to 

catch up? What help do you need? How will your progress 
this week affect your plan for next week? 

DH: Date:

1 Please amend this draft template to suit the needs of your school.
2  You can use any planning document (such as the CAPS planner, the ATP or printed lesson plans) as the basis for your tracking.
3 Estimate of learners in that grade that are working confidently at Level 4 (adequate achievement) or above.
4 This can also be lessons if there are more than five lessons a week.
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18.2 Multigrade schools1

NAME OF TEACHER

Week no. in planner ________________ 

Week no. in term when work planned for week started ________________ 

Refer to the planner2 for details of the week’s work (or the ATP for subjects without planners)

Subjects

GRADE On track this week? 3 
Est. learners > Level 4 4 
# learners in grade

GRADE On track this week? 
Est. learners > Level 4 
# learners in grade

GRADE On track this week? 
Est. learners > Level 4 
# learners in grade

DAY

BRIEF NOTES ON THE DAY’S WORK: Consider such things as:
What concepts/skills did the learners struggle with or manage well in this lesson?  

What could be the reasons for this? Did the class complete the work you had planned?  
Do you need to change your plans for the next lesson? What changes will you make?

1

2

3

4

5

Reflection on the week: Think about and make a note of:

SUBJECT

What concepts/skills did the learners struggle with  
or manage well in this lesson? What could be the reasons  

for this? Did the class complete the work you had planned? Do 
you need to change your plans for the next lesson?  

What changes will you make?  
What good practice could you share? 

Did you cover the curriculum for the 
week? If not, what were some of the 
challenges? What can you do to catch 
up? What help do you need? How will 

your progress this week affect your 
plan for next week? 

Principal: Date:

1 Please amend this draft template to suit the needs of your school.
2  You can use any planning document (such as the CAPS planner, the ATP or printed lesson plans) as the basis for your tracking.
3 Yes/no?
4 Estimate of learners in that grade that are working confidently at Level 4 (adequate achievement) or above.
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