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A. ABOUT THE PLANNER AND TRACKER

| have looked at the planner and

1. Your quick guide to using this planner and tracker tracker. It goes too fast!

What is the NECT and
where do | fit in?

4 N
The CAPS planner and tracker is an expanded ATP. It helps

you pace yourself as if you were able to cover everything
in the ATP/CAPS. When you fall behind because time has
been lost, or because the learners are progressing slowly,

/What you do matters! What you do every day as a teacher you need to confidently discuss this with your teaching
' team without feeling blamed. The pace of coverage will be

determined by the pace of learning. That is why coverage
must be tracked by the teacher and the SMT. Jg
o

'Ev do | use the planner and tracker?
See the "Quick 5-step Guide to Using the
CAPS Planners and Trackers" on the opposite page.
The NECT will work with your school management team
(SMT) and assist them to have supportive and professional
conversations with you about curriculum coverage that will
be orientated to identifying and solving problems.

2 Grade 11 Physical Sciences

can change the life-chances of every child that you
teach. The NECT supports teachers by providing CAPS
planners and trackers so that teachers can plan to cover

® the curriculum, track progress, and seek help when they

are falling behind.
N

But who will help me?
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g N
QUICK 5-STEP GUIDE TO USING THE CAPS PLANNERS AND TRACKERS

1. Find the textbook that YOU are using.

<4

2. Use the planning page each week to plan your teaching for the week.
It will help you link the CAPS content and skills to relevant material
in the textbook, the teacher's guide, and other materials such as the
DBE workbook.

<4

3. Keep arecord of the date when you were able to complete the topic.
It may be different from the date you planned, and for different
classes. Write this date in the column on the right for your records.

<4

4. At the end of the week, reflect and check if you are up to date. Make
notes in the blank space.

<4

5. Be ready to have a professional and supportive curriculum coverage
conversation with your HoD (or subject or phase head).

The CAPS planners and trackers also provide guidelines for
assessment with samples, and may also have enrichment
and remedial suggestions. Read the introduction pages

carefully for a full explanation.
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2. Purpose of the tracker

The Curriculum and Assessment Planner and Tracker is a tool to support you in your
role as a professional teacher. Its main purpose is to help you keep pace with the time
requirements and the content coverage of the CAPS by providing the details of what
should be taught each day of the term; and of when formal assessments should be
done. Each of the sessions for Physical Sciences in Grade 11 is linked to the approved
sets of Learner's Books and Teacher’s Guides on the National Catalogue, as well as the
Everything Science textbook (Siyavula) which has been distributed to schools by the
Department of Basic Education as an additional resource. You can download it from
www.everythingscience.co.za.

The tracker provides a programme of work that should be covered each day of the
term and a space for reflection of work done for each of the LTSMs on the National
Catalogue. By following the programme in the tracker for the Learner’s Book you are
using, you will cover the curriculum in the allocated time, and complete the formal
assessment programme. By noting the date when each session is completed, you
can assess whether or not you are on track. If you are not, strategise with your head
of department (HOD) and colleagues to determine the best way in which to make up
time to ensure that all the content prescribed for the term is completed. In addition,
the tracker encourages you to reflect on what parts of your lessons were effective,
and which parts of your lessons can be strengthened. These reflections can be
shared with colleagues. In this way, the tracker encourages continuous improvement
in practice.

This tracker should be kept and filed at the end of the term.

3. Links to the CAPS

The Grade 11 Physical Sciences tracker is based on the requirements prescribed by
the Department of Basic Education’s Curriculum and Assessment Policy Statement
(CAPS) for Physical Sciences in the Further Education and Training (FET) band. The
CAPS prescribes four hours per week for Physical Sciences. The work set out in
the tracker for each day is linked directly to the topics and subtopics given in the
CAPS, with the specified amount of time is allocated to each topic. It gives the page
number in the CAPS document of the topics and subtopics being addressed in each
session. This enables you to refer to the curriculum document directly should you
wish to do so.

4 Grade 11 Physical Sciences
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4. Links to approved LTSMs

There is a tracker for each set of Learner’s Books and Teacher’s Guides of the approved
books on the National Catalogue. The tracker aligns the CAPS requirements with the
content set out in the approved Learner’s Books and Teacher's Guides. You must refer
to the tracker for the book that is used by learners at your school. If you have copies
of other Learner's Books, you can also refer to these trackers to give you ideas for
teaching the same content in a different way. However, ensure that you cover the
content systematically. For each set of LTSMs in the tracker, links are given to the
relevant pages in both the Learner’s Book and Teacher's Guide to make it easier for
teachers to access the correct resources. Links to the Everything Science materials
have been inserted in the trackers for all Learner ‘s Books.

In addition, further suggestions for extension, enrichment, and/or homework exercises
have been made. We recommend that you always have an extra activity available for
those learners who complete their work earlier than others.

Each tracker is based on the latest print editions of the three approved LTSMs. Take
note that page numbers may differ slightly from other print runs of the same Learner’s
Book. If the page numbers in your edition are not exactly the same as those given in
the tracker, you should use the activity/exercise numbers given in the tracker to guide
you to the correct pages. These should only differ by a page or two from those given
in the tracker.

5. Managing time allocated in the tracker

The tracker provides a suggested plan for 35 one-hour sessions, organised into four
60-minute sessions per week. Depending on your school’s timetable, you may use
two of these sessions in one double period. You might also need to adjust the work
prescribed for a session to meet other demands of your timetable. However, the
content that needs to be covered in a week, should always be covered in a week. If for
some reason you do not complete the work set for the week, you need to find a way
to get back on track.

The breakdown of work to be done each week corresponds to the annual teaching plan
and programme of assessment drawn up by the Department of Education; however
the tracker gives a more detailed outline of what should be taught each day.
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Please note: The tracker has been planned for a first term of 10 weeks with a short first
week of 3 sessions rather than 4. The content should be completed in the first 8 weeks,
leaving Weeks 9 and 10 for you to complete any work you have not managed to cover
in this time, review assignments and tests, do remediation work with your learners, and
for learners to write the term test. If the year in which you are using it has a longer or
shorter first term, you will need to adjust the pace of work accordingly. It is important
that you take note of this at the start of the year.

Homework has been allocated for most sessions. For learners to benefit from these
activities, itis necessary to provide feedback on the homework. Do this at the beginning
of the next lesson or at the end of a topic. Learners who do not complete their written
work in time can complete the activity for homework. If some learners complete their
work well ahead of schedule, consider providing them with enrichment activities. We
have provided some examples of enrichment activities in this tracker. If some learners
do not complete their written work in time, they can complete the enrichment activity
for homework. If for any reason you miss a lesson, or find that you need to spend more
time than planned on some aspect of the work, find a way to get back on track so that
the curriculum for the term is covered as required.

6. Links to assessment

The tracker indicates where in the series of lessons the CAPS assessment activities/
tasks/practical activities should be done. This varies slightly from Learner’s Book to
Learner’s Book, but is always in line with the CAPS specifications. We suggest that you
discuss testing times with your colleagues who teach other subjects. In this way you
can avoid having learners write several tests on the same day in a single week.

For these informal assessment tasks, you may want to use a variety of assessment
methods, including peer assessment, self assessment and spot marking.

7. Resource list

The tracker suggests resources that you could use for certain lessons. In addition,
suggestions for alternative equipment and resources have been made. Learners need
to interact with learning material as much as possible, therefore every attempt has
been made to allow for such interaction.

8. Columns in the tracker

The tracker plan consists of the following columns for each set of LTSMs:
Session number

CAPS content, concepts and skills for the day

Relevant CAPS page number

Learner's Book page number

Learner activity number

Teacher's Guide page number

Everything Science Learner's Book page number

Everything Science Teacher’s Guide page number

Date completed — this needs to be filled in each day and there are columns for
each of the classes you teach

WO N hs W =

9. Weekly reflection

The tracker provides a space to record reflections on a weekly basis. This weekly
reflection provides you with a record for the next time you implement the same lesson,
and also forms the basis for collegial conversations with your head of department
(HOD) and colleagues. It should be shared both informally and at regular departmental
meetings. Together with your HOD and colleagues, think of ways of improving your
lessons and in turn your learners’ work. If for some reason not all the work for the week
has been covered, strategise with your HOD and colleagues as to how best to catch up
so that the curriculum is covered. You are encouraged to reflect on your lessons daily
— thinking about what went well, or did not go so well in each, and how better to help
learners grasp the content being taught. Briefly jot down your reflection by following
the prompts in the tracker. When reflecting, you could think about things such as:

* Was my preparation for the lesson adequate? For example: Did | have all the
necessary resources? Had | thought through the content so that | understood
it fully and could teach it effectively?

¢ Did the purpose of the lesson succeed? For example: Did the learners reach
a good understanding of the key concepts for the day? Could the learners
use the language expected from them? Could the learners write what was
expected from them?

e Did the learners cope with the work set for the day? For example: Did they
finish the classwork? Was their classwork done to an adequate standard? Did |
assign any homework?

Teacher Toolkit: CAPS Planner and Tracker 2019 Term 1 5
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e What can | do to support learners who did not manage the work, or to extend
those who completed the work easily?

e What might | change next time | teach this same content? Will | try a
different approach?

B. TERM PLANNING

Before considering weekly and daily plans which are set out in the tracker, think about
the term as a whole.

1. Check the term focus

Take note of the focus for the term. The CAPS document provides clear details
regarding the focus for Grade 11:
e Term 1 - Physics: Mechanics
Vectors, forces, Newton’s laws
Chemistry: Matter and materials
Chemical bonding, molecular shapes, intermolecular forces and
the chemistry of water
e Term 2 — Physics: Waves, sound and light
Chemistry: Matter and materials
e Term 3 - Chemistry: Chemical change
Physics: Electricity and magnetism
e Term 4 — Chemistry: Chemical change and chemical systems

Overview of Term 1 Topics

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

6 Grade 11 Physical Sciences
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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
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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 E 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.

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.

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. Johnstone 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

\

Mainly Representational
with little Macro

SUB-MICRO
(Atoms, molecules
and ions)

REPRESENTATIONAL
Symbols, formulae,
equations, graphs

All levels simultaneously,
but mainly sub-micro

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, itis 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,

Teacher Toolkit: CAPS Planner and Tracker 2019 Term 1 7
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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.

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.

2. Prepare resources

This stage in your preparation is vital. The prescribed Learner’s Books provide both
information and activities. The Teacher’s Books also provide valuable information
as teaching guidelines. When you are planning, you need to be familiar with the
information in the textbook your learners will be using. This will ensure that you do not
need to either read from the textbook or ask your learners to copy down notes from
the chalkboard or projector.

Teaching Physical Sciences should not be based on reading and discussing the
textbook. Learners need activities, demonstrations, problem solving opportunities
and active debates. This all takes careful planning and preparation of resources.

8 Grade 11 Physical Sciences
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Resources can range from everyday objects like a marble or a ball, to more scientific
apparatus like a ticker timer, or even digital resources like a short video clip or
simulation. Whatever resource you select as the focus of the lesson, make sure you 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 in 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 textbooks all give
worked examples. There are also end-of-chapter or unit questions, exam practice and
additional worksheets. These have been referenced in the tracker 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 textbook. If your learners don't have a copy, they can access
these questions online from www.everythingscience.co.za. The Learner's Books can
also be downloaded or print copies can be ordered from a supplier referred to on the
same site. 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 tracker. If you identify that your learners are struggling in a particular
section, select questions that are relevant to them.

3. Plan for required assessment tasks

Most of the Learner's Books and/or Teacher’s Guides provide examples of CAPS-
compliant formal assessment tasks, including practical investigations, revision activities
and a sample control test.

Where the LTSMs used at your school have the test in the Learner's Book, this test
cannot be used because the learners will be able to prepare for it in advance, but it is
useful for revision and informal assessment. An exemplar examination is provided in
Section F Assessment Resources of this tracker.

Table 1 gives an overview of the practical task/investigation and optional project in
each of the LTSMs. This will help you in your preparation.
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Table 1: FORMAL ASSESSMENT TASKS INCLUDED IN EACH SET OF APPROVED
LTSMs FOR TERM 1

Name of book | Formal practical assessment Control test

Study and Verification of Newton'’s second law Week 10:
Master Physical | Week 4: LB pp. 55-57; TG D13-D17 Mechanics, Matter
Sciences Investigate the effects of intermolecular | and materials
forces on various physical properties TG B11
Week 9: LB pp. 118-121; TG D35-D38 or exemplar test in
Section F
Platinum Verification of Newton's second law Week 10:
Physical Week 4: LB pp. 30-31, Exp. 2.1; TG Control Test Book
Sciences pp. 18-20 Test 1
Investigate the effects of intermolecular | or exemplar test in
forces on various physical properties Section F
Week 9: LB pp. 83-85; TG pp. 47-50
Successful Verification of Newton'’s second law Week 10:
Physical Week 4: LB Unit 12 pp. 44-46; TG Exemplar Test given in

Sciences pp. 53-54 LB p. 324 and on CD
Investigate the effects of intermolecular | Memo in TG p. 255
forces on various physical properties or exemplar test in
Week 9: LB pp. 105-112; TG pp. 97-102 | Section F

C. DAILY LESSON PLANNING AND
PREPARATION

The tracker provides details of the content (in hour sessions) that you need to teach
to your class. However, to deliver the lessons successfully, you must do the necessary
preparation yourself. This entails a number of key steps that range from ensuring that
you have a good understanding of the term focus through to checking the detailed
preparation of resources needed for each lesson. Physical Sciences require a range
of resource, from printed material to typical science apparatus, such as test tubes, or
household items including food items.

1. 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. Always read through the content that you are going to
cover to ensure that you are very familiar with the work. If possible, also do additional
reading from other sources. Refer to Section E Additional Information and Enrichment
Activities of this document where additional information about many of the topics for
the term and some common errors — not always made explicit in the Learner’s Books
or Teacher's Guides — are addressed.

2. Prepare the conceptual framework for the lesson topic

When preparing the content to be taught think 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; and difficulties learners might
have and how to address these.

One way of preparing the content is to summarise it using a tool like a concept map, as
shown in Figure 2. A concept map is different from a mind map because we describe
the links between the concepts to show the relationship between them. 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 preparing 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 11 lessons. It is vital that you
are familiar with the Grade 12 Examination Guides for Physical Sciences as many
of the topics taught in Grade 11 are examined in the final Grade 12 exam. In your
preparation, think carefully about the types of questions learners will ask. You may
want to pre-empt 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.

Teacher Toolkit: CAPS Planner and Tracker 2019 Term 1 9
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Figure 2: CONCEPT MAP OF MECHANICS
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3. Baseline assessment and remediation of misconceptions

Baseline assessment should take place at the beginning of each new topic. This
enables you to establish what learners already know and to pick up any possible
misconceptions. Some of the most common misconceptions have been addressed
in relation to the relevant CAPS content in Section E 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), address these misconceptions before moving on to teaching the new work
for the term. In this context the word remediation refers to overcoming the learners’
wrong ideas.

4. Learner activities

Think about the tasks that learners need to complete in each lesson because it is
important that they do something constructive. On rare occasions they may copy
something from the chalkboard or another medium, but this should not be the sole
focus of the lesson. 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.

In Section E Additional Information and Enrichment Activities of this document you will
find ideas for activities linked to several CAPS topics beyond the scope of those given
in many of the LTSMs. Refer to this resource when preparing your lessons. In some
instances, a more appropriate practical activity than the one in the Learner’s Book has
been included for your use.

Ensure that you have enough chalk or markers. Where instructions in the Learner's
Book that you are using are not clear, use the chalkboard (or whatever media you use
in your classroom) to draw or write instructions about what the learners need to do in
order to complete the prescribed activity. Chalkboards are also useful for the writing
down and explaining of new vocabulary.

Always allow time in your lessons to review learners’ work and to give formative
feedback on any assessment that has been done. Ensure that during peer or self-
assessment you have a list of possible answers.

5. Informal assessment

In addition to specifying the number and nature of the formal assessment tasks, the
CAPS suggests that there should also be ongoing 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 to keep
learners attentive. Also change your review techniques from time to time.

While learners do not always need marks for their work, they do need feedback. You
need to know which concepts they understood and which one they did not. This will
enable you to correct and support their learning. Record any marks that are awarded
or key comments for your own interest.

6. Learners with special needs

Peoplearenotallthesame. Learnerswill attend the Physical 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 differences, but
it is important that you consider these differences during your preparation.

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.

There is a large amount of additional information to help you in the Teacher's Guides.
The Learner’s Books also provide additional suggestions. Additional to this, the DBE
has published some excellent materials to support you in working with learners with
learning barriers. Two such publications are:
¢ Directorate Inclusive Education, Department of Basic Education (2011)
Guidelines for responding to learner diversity in the classroom through
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curriculum and assessment policy statements. Pretoria. www.education.gov.za,
www.thutong.doe.gov.za/InclusiveEducation

¢ Directorate Inclusive Education, Department of Basic Education (2010)
Guidelines for inclusive teaching and learning. Education White Paper 6.
Special needs education: Building an inclusive education and training system.
Pretoria. www.education.gov.za, www.thutong.doe.gov.za/InclusiveEducation

7. 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 Section E Additional Information and Enrichment Activities
or provided in Section G Additional Worksheets of this document.

8. Homework

It is essential for Grade 11 learers to do homework every day. Examine the tracker
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.

If homework tasks are allocated, it is essential to allow a few minutes at the start of the
following lesson to review the previous day’s homework.

9. Practical work

Practical work must be integrated with theory to strengthen the concepts being
taught. This may take the form of simple practical demonstrations 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 will do
two prescribed experiments for formal assessment — one Chemistry and one Physics
experiment. Learners are also required to complete one project on either Physics or
Chemistry. This gives a total of three formal assessments in practical work in Physical
Sciences. It is also recommended that learners do a minimum of four experiments for
informal assessment (two Chemistry and two Physics experiments). This gives a total of
seven assessments in practical work in Physical Sciences for the year. Learners need to

12 Grade 11 Physical Sciences
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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.

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 trackers, you will see that learners are required to review the investigations for
homework one 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. Discuss safety rules with your learners
regularly. Refer to the following websites 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/

e School chemistry laboratory safety guide: www.cdc.gov/niosh/docs/2007-107/
pdfs/2007-107.pdf

e WCED laboratory safety guidelines: www.curriculum.wcape.school.za/site/52/
pol/view/
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To conduct a successful practical activity, the following procedures are suggested:

e Before the practical session, check that the materials are the correct ones so
that no mistakes occur.

e Talk through the activity with learners or get them to read the descriptions
from the Learner’s Book before they come to a practical class.

e 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.

e 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.

e 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.

e 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.

e 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.

® Seta good example by following correct procedures at all times.

* Insist that learners tidy their work places when they have finished.

e 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.

e Keep a supply of gauze and plasters in a simple first aid box. A plastic
container works well.

D. TRACKERS FOR EACH SET OF
APPROVED LTSMs

This section maps out how you should use your Physical Sciences Learner’s Book and
Teacher's Guide in a way that enables you to cover the curriculum sequentially and in
a well-paced manner, aligning with the CAPS for meaningful teaching.

The following components are provided in the columns of the tracker:
Lesson number

CAPS concepts, practical activities and assessment tasks
Relevant CAPS page number

Learner's Book page number

Learner's Book activity/task

Teacher’s Guide page number

Everything Science Learner's Book page number

Everything Science Teacher's Guide page number

Completion date.

Nk wWwN =

0

In addition, a list of resources for each session and enrichment ideas are provided.

Weekly reflection

The tracker provides space for you to jot down both successes and ideas for a different
approach in future years. This reflection should be based on the daily sessions you
have taught during the week.

Share your ideas with colleagues and with your HOD. Discuss aspects that went well
and aspects that did not go as well as you expected.

e Did the learners grasp the main concepts of the lesson?

e \Was my content preparation adequate?

e Did | have all the correct resources in sufficient numbers?

e Did the learners interact with the learning material provided?

e Did learners ask and answer questions relating to the concept?

e Did the learners finish their work in time?

® Was there enough work to keep learners busy for the allocated time?

e What quality of homework did learners produce?

Teacher Toolkit: CAPS Planner and Tracker 2019 Term 1 13

‘ ‘ Gr 11 Science Tracker Term 12018 p112 KZN.indd 13 @ 10/6/2017 11:32:19 AM ‘



Put your thoughts in writing by briefly jotting down your reflections each week but
think about your lessons daily.

The prompts for reflection in the tracker are as follows:
e What went well?
e What did not go well?
e What did the learners find difficult or easy to understand or do?
e What will you do to support or extend learners?
e What will you change next time? Why?
e Did you complete all the work set for the week?
e [fnot, how will you get back on track?

The reflection should be based on the daily lessons you have taught each week. It will
provide you with a record for the next time you implement the same lesson, and also
forms the basis for collegial conversations with your HOD and peers.

14 Grade 11 Physical Sciences
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Explanation of abbreviations and symbols used in the trackers

A.
Act.
CA

Answer
Activity
Class activity

Demo. Demonstration

ES Everything Science
Ex. Exercise

Exp.  Experiment

HOD Head of Department
A Informal assessment
LB Learner's Book

No. Number

p. Page

PA Practical activity

PT Periodic table

Pp. Pages

Q. Question

S# Hour session

TG Teacher's Guide

WS Worksheet

* Additional/alternative activity provided
# Examined in Grade 12
TYS Test Yourself
Endnote

1

Johnstone A.H. (1982) Macro and microchemistry, School Science Review

64, 377-379.
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1. 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 LB LB TG Everything Science Class
Pp. PP act. Pp- LB @ | | | |
PP- PP- Date completed
1 | Resultant of perpendicular vectors # 61 22-26 p. 24 Dé 4-21 34-60
¢ Draw a sketch of the vectors (parallel and perpendicular) on the TYS 1

Cartesian plane

e Add co-linear vectors along the parallel and perpendicular
direction to obtain the net parallel component (Rx) and a net
perpendicular component (Ry)

e Sketch Rx and Ry

e Sketch the resultant (R) using either the tail-to-head or tail-to-
tail method

e Determine the magnitude of the resultant using the theorem

@ of Pythagoras @

Homework p. 26 Dé6 17 45-50
Complete Test Yourself 2 TYS 2 Ex. 1-3
Q. 1-4
2 | Resultant of perpendicular vectors # 61 26-33 p. 31 D6-D7 13-36 35-60
e Find resultant vector graphically using the tail-to-head method, TYS 3

as well as by calculation (by component method) for a maximum
of four force vectors in both one dimension and two dimensions
e Understand what a closed vector diagram is
e Determine the direction of the resultant using simple
trigonometric ratios

Homework 33-34 PA D8 35-36 56-60
Read through Activity 1 38 Act. 1 D9 -D10 Ex. 1-5
Test Yourself 6 Q. 3a—d TYS6Q. 3 Q. 14

3 | Resultant of perpendicular vectors # 61 33-34 PA D8 48-49

Informal assessment
Experiment: Determine the resultant of three non-linear force
vectors (Activity 1)
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Resources for informal assessment 61 33-34 PA D8
Experiment: Determine the resultant of three non-linear force pp. 33-34
vectors Act. 1
Force board, assortment of weights (10 g to 200 g), gut or string,
two pulleys
Homework 61 32 p. 32 D7 50-53 65-87
Complete Test Yourself 4 TYS 4 D10 Ex. 1-7
Test Yourself 6 Q. 4 and 5a-d pp. 38-39 Q. 1-19
TYS 6
Q.4&5
Reflection

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

What will you change next time? Why?

HOD:

Date:
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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 LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Resolution of a vector into its parallel and perpendicular 61 34-37 p. 37 D9 36-48 60-65
components # TYS 6
e Draw a sketch of the vector on the Cartesian plane showing its Q.1

magnitude and the angle 6 between the vector and the x-axis
e Use Rx = Rcos 8 for the resultant x-component
e Use Ry = Rsin 6 for the resultant y-component

Homework p. 37 D9 50-53 65-87
Test Yourself 6 Q. 1 and 2 TYS 6 Ex. 1-7
Q.2 Q. 1-19
2 | Different kinds of forces: weight, normal force, frictional force, 62 39-43 p. 42 D11 56-66 90
applied (push, pull), tension (strings or cables) # Ex. 1&2 (Demo.)

e Define normal force, N, as the force exerted by a surface on an
object in contact with it

@ e Know that the normal force acts perpendicular to the surface @
irrespective of whether the plane is horizontal or inclined

e 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

e Distinguish between static and kinetic friction forces

* Explain what is meant by the maximum static friction, f_ max

Homework p. 44 D11 67 91-93
Test Yourself 7a-d Ex. 2.1
Q.1-3
3 | Different kinds of forces: weight, normal force, frictional force, 62 p. 44 D11 56-66 90

applied (push, pull), tension (strings or cables) #

e Calculate the value of the maximum static frictional force for
objects at rest on a horizontal and inclined planes using: f, max
=pN

* Know that static friction f, <y N

e Calculate the value of the kinetic friction force for moving
objects on horizontal and inclined planes using: f, = p N
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Homework 67 91-93
Ex. 2.1
Q.13
4 | Force diagrams, free body diagrams # 63 44-47 68-74 93-94
e Know that a force diagram is a picture of the object(s) of interest 71
with all the forces acting on it (them) drawn in as arrows Ex. 2.2
e Know thatin a free-body diagram, the object of interest is Q1&2

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

e 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

@ Homework PA D11-D13 74 94-96 @
Prepare for practical activity — read pp. 47-49 pp. 47-49 Ex. 2.3
Q. 1&2
Reflection

Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

HOD: Date:
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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 LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 Different kinds of forces: weight, normal force, frictional force, 62 PA D11-D13 6667
applied (push, pull), tension (strings or cables) # pp. 47-49
Experiment: Investigate the relationship between normal force
and force of dynamic friction
Resources 62
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
Homework
Write up report on the practical investigation
2 | Consolidation lesson on vectors and forces Q. 1-10 50-53 65-87
Ex. 1-7
Q. 1-10
Homework 50-53 65-87
Complete Exercise 1.7 Q. 11-19 Ex. 1-7
Q. 1-19
3 | Newton’s first, second and third laws # 64 49-52 p. 52 D13 74-77 96-97
State Newton's first law: TYS 8 77
An object continues in a state of rest or uniform (moving with Ex. 24
constant) velocity unless it is acted upon by an unbalanced (net or Q1&2
resultant) force
e Discuss why it is important to wear seatbelts using Newton’s
first law
Homework 118-120 118-120
Consolidation Ex. 2.10 121,
Q.1-8 131-132
pp. 122,128
Ex. 2.10
Q. 11 & 31
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
4 | Newton'’s first, second and third laws # 64 52-55 PA D13-D17 77-80
State Newton's second law: pp. 55-57
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
Homework PA D13-D17 97 97-99
Prepare for practical activity pp. 55-57 Ex. 2.5
(Complete pre-practical questions) Q. 1-8
Remediation/consolidation (forces) 130-131 135-138
Ex. 2.10
Q. 36-39
Reflection

Think about and make a note of: What went well? What did not go well? What did

the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get

back on track?

What will you change next time? Why?

HOD:

Date:
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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 LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 Newton’s first, second and third laws # 64 PA D13-D17 78-80 97-99
Recommended experiment for formal assessment pp. 55-57 97-98
Investigate the relationship between force and acceleration Ex. 2.5
(Verification of Newton's second law) Q. 1-8
Resources 78-80
Trolleys, different masses, incline plane, rubber bands, meter rule,
ticker tape apparatus, ticker timer and graph paper
Homework 65 98-101 99-108
Complete Ex. 2.5 (Applications of Newton’s second law) Ex. 2.5
Q. 9-24
2 | Newton’s first, second and third laws # 64 57-63 p. 62 D17 80-97
e Draw force diagrams for objects that are in equilibrium 65 TYS 9 112-114
@ (at rest or moving with constant velocity) and accelerating Q.1
(non-equilibrium)
e Draw free body diagrams for objects that are in equilibrium
(at rest or moving with constant velocity) and accelerating
(non-equilibrium)
e 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
e Understand apparent weight
Homework p. 62 D17 122-123 120-122
Test Yourself 9 Q. 2 TYS 9 Ex. 2.10
Q.2 Q.910,
12-13
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
3 | Newton’s first, second and third laws # 65 57-63 p. 62 D18 80-97
e Apply Newton’s laws to a variety of equilibrium and non- TYS 9 112-114
equilibrium problems including a single object moving on Q.3

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

Homework p. 62 D18 123-130 122-135
TYS 9 Ex. 2.10
Q.4 Q. 10-34
4 | Newton'’s first, second and third laws # 65 49-63 pp. 84-85 | D24-D25 101-108
Consolidation 63-66 Q. 4-7

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
e |dentify action-reaction pairs, e.g. donkey pulling a cart, a book

on a table
@ e List the properties of action-reaction pairs
Feedback on practical assessment
Homework p. 66 107-108 108-109
TYS 10 Ex. 2.6 122
Q1&2 Q. 1&2 127
pp. 123,127
Ex. 2.10
Q. 14, 26

Reflection

Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

HOD: Date:
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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 LB LB TG Everything Science Class
PP PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Newton'’s Law of Universal Gravitation # 66 67-73 p.70 D19 107-112
e State Newton's Law of Universal Gravitation TYS 11 D19
e Use the equation for Newton’s Law of Universal Gravitation to Q1&2
calculate the force two masses exert on each other: p.73
G.M,M, TYS 12
T Q.1
e Describe weight as the gravitational force the Earth exerts on
any object on or near its surface
e Calculate the acceleration due to gravity on Earth using
the equation:
GM.
gEarth = d?
N.B. This formula can be used to calculate g on any planet
using the appropriate planetary data
e Distinguish between mass and weight
e Know that the unit of weight is the newton (N) and that of mass
is the kilogram (kg)
e Calculate weight using the expression W = mg, where g is the
acceleration due to gravity
e Calculate the weight of an object on other planets with different
values of gravitational acceleration
Homework p.73 D19- 1M1 109-112
Complete Test Yourself 12 TYS 12 D20 Ex. 2.7
Read Activity 4 Q.2&3 Q. 1-6
2 | Newton'’s Law of Universal Gravitation # 66 PA D20-21
e Calculate weight using the expression W = mg, where g is the p. 74
acceleration due to gravity Act. 4
e Near the earth the value is approximately 9.8 m.s?
Resources 66
Experiment: Verify the value for g
Mass pieces, meter rule, ticker tape apparatus, ticker timer and
graph paper
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
pPp- PpP- act. pPp- LB TG | | | |
PP- PP- Date completed
Homework PA D20-21 114 112-114
Complete practical activity report p.74 Ex. 2.8
Act. 4 Q1&2
3 | Newton’s first, second and third laws # 65 75-77 p. 77 D21 112-117
*  Apply Newton’s laws to a variety of equilibrium and non- TYS 13
equilibrium problems including a single object moving on Q.1

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

e Understand apparent weight

Newton’s Law of Universal Gravitation #

e Understand weightlessness

Homework p. 77 D21 117-118 114-117
Consolidation: Complete Test Yourself 13 and Q. 8 TYS 13 D25 Ex. 2.9
Q.23 Q. 1-7
p. 85
@ Q.8
4 | Newton's first, second and third laws # 82-84 Q.13 D23-D24 119-120
Newton’s Law of Universal Gravitation # 78-80 pp.80-82 | D21-23
Consolidation/remediation Acts. 5, 6
Extension
Homework 119 117-118
Prepare for Mechanics Test Ex. 2.9 118-138
Q. 8-10 138-144
pp. 120-132
Ex. 2.10
Q. 1-39
pp. 132-134
Ex. 2.11
Q. 1-14
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Reflection

back on track?

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get

What will you change next time? Why?

HOD:

Date:

Study and Master Physical Sciences

Week 6: Atomic combinations: Molecular structure

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Mechanics Test 61-66 *Worksheet 1
(Informal assessment — class test)
2 | A chemical bond (is seen as the net electrostatic force two 67 87-91 p. 91 D28-D29 136-140 146-147
atoms sharing electrons exert on each other) TYS 1
® Recall the role of models in science and describe the
explanations of chemical bonding in this course as an
application of a model
e 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 H, molecule, but He
does not form an He, molecule
Homework p. 121 D38-40 140 147-148
Learners to investigate one of the following activities in p. 124 D40 Ex. 3.1
groups: p. 125 D41 Q. 1-5
Activities 4, 5, 6, 7, 8 p. 128 D42 | pp.187-188
p. 128 D43
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
3 | A chemical bond (is seen as the net electrostatic force two 68 91-95 p. 95 D29 140-147 148-149
atoms sharing electrons exert on each other) TYS 2 143 149
e Draw a Lewis diagram for the hydrogen molecule 1&2 Ex. 3.2 149-150
e Describe a covalent chemical bond as a shared pair of electrons Q.12
e Describe and apply simple rules to deduce bond formation: p. 144
— different atoms, each with an unpaired valence electron can Ex. 3.3
share these electrons to form a chemical bond Q1&2
— different atoms with paired valence electrons called lone p. 146
pairs of electrons, cannot share these four electrons and Ex. 3.4
cannot form a chemical bond Q1&2

— 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.NH,", H,O")

@ e Draw Lewis diagrams, given the formula and using electron

configurations, for

- simple molecules (e.g. F,,H,0, NH,, HF, OF,, HOCY)

- molecules with multiple bonds (e.g. N,, O, and HCN)

Homework p. 95 D29-30 147-148 150-152
Test Yourself 2 Q. 3 and 4 TYS 2 Ex. 3.5
3&4 Q.1-5

4 | Feedback on Mechanics Test
Remediation/consolidation by reviewing homework

Homework 147-148

Complete checklist and corrections Ex. 3.5

Q. 1-5

Homework p. 121 D38-40 187-188
Learners to investigate one of the following activities in p. 124 D40
groups: p. 125 D41
Activities 4, 5, 6,7, 8 p. 128 D42
p. 128 D43
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Reflection

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

What will you change next time? Why?

HOD:

Date:

Study and Master Physical Sciences

Week 7: Atomic combinations: Molecular structure/intermolecular forces

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PP- PP- act. PP- LB TG | | | |
PP- PP- Date completed
1 | Molecular shape as predicted using the Valence Shell Electron 69 96-98 pp. 100~ D30 148-152
Pair Repulsion (VSEPR) theory 101
e State the major principles used in the VSEPR PA 1
* The five ideal molecular shapes according to the VSEPR model: 1-6
— linear shape AX, (e.g. CO, and BeCl,)
— trigonal planar shape AX, (e.g. BF)
— tetrahedral shape AX, (e.g. CH,)
— trigonal bipyramidal shape AX; (e.g. PCI)
— octahedral shape AX, (e.g. SF))
* |deal shapes are found when there are no lone pairs on the
central atom only bond pairs
e Ajs always the central atom and X the terminal atoms
Homework p. 101 D30-31 153 153-155
Test Yourself 3Q. 1 TYS 3 Ex. 3.6
Q.1 1-8
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
pPp. pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
2 | Molecular shape as predicted using the Valence Shell Electron 69 98-101 pp. 100- 148-152
Pair Repulsion (VSEPR) theory 101
¢ Molecules with lone pairs on the central atom cannot have one PA 1
of the ideal shapes, e.g. water molecule 7

e Using VSEPR theory deduce the shape of molecules from their
Lewis diagrams:
- CH, NH,, H,O, BeF, and BF,
— molecules with more than four bonds like PCZ, and SF,
- molecules with multiple bonds like CO,, SO, and CH,

Homework p. 101 D31 153 153-155
Test Yourself 3Q. 2 TYS 3 Ex. 3.6
Q.2 1-8
3 | Electronegativity of atoms to explain the polarity of bonds 70 101-104 p. 104 D31-D32 153-158 155
e Explain the concepts: PA 2 154
— Electronegativity Q. 1&2 Ex. 3.7
— Non-polar bond, with examples, e.g. H-H Q.1
@ — Polar bond, with examples, e.g. H-CL

® Show polarity of bonds using partial charges 6+ H-Cl 6-
e Compare the polarity of chemical bonds using a table of
electronegativities:
— with an electronegativity difference AEN > 2.1 electron
transfer will take place and the bond would be ionic
— with an electronegativity difference AEN > 1 the bond will
be covalent and polar
— with an electronegativity difference AEN < 1 the bond will
be covalent and very weakly polar
— with an electronegativity difference AEN = 0 the bond will
be covalent and non-polar
e Show how polar bonds do not always lead to polar molecules

Homework p. 104 D32 -D33 158 156-157
Test Yourself 4 Q. 1-4 TYS 4 Ex. 3.8
Q.14 Q. 1&2
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pPp- act. PpP- LB TG | | | |
PP- PPp- Date completed
4 | Bond energy and length 71 105-106 p. 106 D33-D34 159-160
e Give a definition of bond energy TYS5
e Give a definition of bond length Q.1
e 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
Homework p. 106 D34 161-163 157-162
Test Yourself 5Q. 2 and 3 TYS 5 Ex. 3.9
Q.2&3 Q. 1-11
Homework p. 121 D38-40 187-188
Learners to investigate one of the following activities in groups p. 124 D40
or as individuals: p. 125 D41
Activities 4, 5, 6, 7, 8 p. 128 D42
p. 128 D43
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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Study and Master Physical Sciences

Week 8: Intermolecular forces

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pp- act. pp- LB TG | | | |
PPp- PP- Date completed
1 | Intermolecular and interatomic forces # 72 107-112 pp. 110- D34 166-172 164-165
e Name and explain the different intermolecular forces: 111
— ion-dipole forces TYS 6
— jon-induced dipole forces Q1&2
— 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
e Describe the difference between intermolecular forces and
inter-atomic forces using a diagram of a group of small
@ molecules, and in words
Homework p. 112 D34-D35 172 166
Test Yourself 6 TYS7 Ex. 4.1
Q.1-2 Q.14
2 | Physical state and density explained in terms of these forces 72-73 112-118 p. 118 D35 172-183
® Represent a common substance, made of small molecules, like TYS 8
water, using diagrams of the molecules, to show microscopic Q. 1-2
representations of ice H,0(s), water liquid H,O() and water
vapour H,0(g)
e lllustrate the proposition that intermolecular forces increase
with increasing molecular size with examples, e.g. He, O,, C.H ¢
(petrol), C,.H,, (wax) (only for van der Waals forces)
e 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
e 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
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
® Explain the differences between thermal conductivity in non-
metals and metals
Homework p. 121 D38-40 187-188
Learners to prepare feedback one of the following activities in p. 124 D40
groups: p. 125 D41
Activities 4, 5,6, 7, 8 p. 128 D42
p. 128 D43
3 | The chemistry of water (macroscopic properties of the three 74 122-123 p. 124 D40 184-185
phases of water related to their sub-microscopic structure) TYS 9
e Describe the shape of the water molecule and its polar nature Q.1
e Water's unique features are due to the hydrogen bonding in
solid, liquid and gaseous water
* Indicate the number of H,O molecules in 1 litre of water
Homework p. 121 D38-40 187-188
Learners to prepare feedback one of the following activities in p. 124 D40
groups or as individuals: p. 125 D41
Activities 4, 5, 6,7, 8 p. 128 D42
D. 128 D43
4 | The chemistry of water (macroscopic properties of the three 74-75 123-125 185-187
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
e 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
e A decrease in density when the water freezes helps water
moderate the temperature of the Earth and its climate
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PP.

Date completed

e 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)

Homework 67-75
Consolidation

pp. 129— | D43-D47 189-190 169-172

131 190-192
(Units 1 Ex. 4.4

& 2) Q. 1-8
Q. 1-20

Reflection

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or

extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

What will you change next time? Why?

HOD: Date:
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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-

1 Experiment: (formal assessment)

Investigate intermolecular forces and their effects
e Evaporation

e Surface tension

e Solubility

e Capillarity

LB LB TG Everything Science Class
PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
pp. 118- | D35-D38 | 173-179
121
PA
Act. 3

2 | Consolidation of Physics
and | Section F
3 | Worksheet 1*

119 117-118

Ex. 2.9 118-138

Q. 8-10 138-144

pp. 120-132
Ex. 2.10
Q. 1-39

pp. 132-134
Ex. 2.11
Q. 1-14

4 | Consolidation of Chemistry
Section F
Worksheet 2*

161-163 157-162
Ex. 3.9 169-172
Q. 1-1
pp. 190-192
Ex. 4.4
Q. 1-8

Reflection

Think about and make a note of: Were you able to complete all the work for the
term? Did the revision seem to help learners understand the work better?

What did learners’ responses to the revision you did suggest about how to approach

the same work next year?

HOD:

Date:
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Study and Master Physical Sciences

Week 10: Revision and assessment: Plan your week

Exemplar in Section F Part 2 or in TG

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pp- act. pp- LB TG | | | |
PPp- PP- Date completed
1 Control test

End-of-term reflection

Think about and make a note of:

1. Was the learners’ performance during the term what you had expected and hoped
for? Which learners need particular support with science in the next term? What
strategy can you put in place for them to catch up with the class? Which learners
would benefit from extension activities? How can you help them?

2. With which specific topics did the learners struggle the most? How can you adjust
your teaching to improve their understanding of this section of the curriculum in the
future?

3. What ONE change should you make to your teaching practice to help you teach

more effectively next term?

4. Didyou cover all the content as prescribed by the CAPS for the term? If not, what are
the implications for your work on these topics in future? What plan will you make to
get back on track?

HOD:

Date:
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2. Platinum Physical Sciences (Maskew Miller Longman)

Platinum Physical Sciences

Week 1: Vectors in two dimensions

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. PP act. Pp- LB TG | | | |
PP- PP- Date completed
1 | Resultant of perpendicular vectors # 61 2-5 p. 3-4 4-21 34-60
¢ Draw a sketch of the vectors (parallel and perpendicular) on the Ex. 1.1 4
Cartesian plane
e Add co-linear vectors along the parallel and perpendicular
direction to obtain the net parallel component (Rx) and the net
perpendicular component (Ry)
e Sketch Rx and Ry
e Sketch the resultant (R) using either the tail-to-head or tail-to-
tail method
Homework 5 4 17 45-50
Exercise 1.2 Q. 1 and 2 Ex. 1.2 Ex. 1-3
Q. 1&2 Q. 1-4
2 | Resultant of perpendicular vectors # 61 5-8 p. 6 13-36 35-60
e Determine the magnitude of the resultant using the theorem Ex. 1.3 4-5
of Pythagoras p.7 5
e Find resultant vector graphically using the tail-to-head method Ex. 1.4
as well as by calculation (by component method) for a maximum
of four force vectors in both one and two dimensions
e Understand what a closed vector diagram is
e Determine the direction of the resultant using simple
trigonometric ratios
Homework pp. 8-9 5 35-36 56-60
Review practical activity Exp. 1.1 7 Ex. 1-5
Complete Chapter 1 Revision Q. 8-10 Act. 1.1 Q.14
p. 13
Q. 8-10
3 | Resultant of perpendicular vectors # 61
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Resources for informal assessment pp. 8-9 5 48-49
Experiment: Determine the resultant of three non-linear force Exp. 1.1
vectors Act. 1.1
Force board, assortment of weights (10 g to 200 g), gut or string,
two pulleys
Homework p. 13 7-8
Complete Chapter 1 Revision Q. 11-13 Q. 11-13
4 | Resolution of a vector into its parallel and perpendicular 61 10-13 p. 12 6 36-48 60-65
components # Ex. 1.5
e Draw a sketch of the vector on the Cartesian plane showing its p. 13
magnitude and the angle 6 between the vector and the x-axis Ex. 1.6
e Use Rx = Rcos 6 for the resultant x-component
e Use Ry = Rsin 6 for the resultant y-component
Homework p. 14 8 50-53 65-87
Complete Chapter 1 Revision Q. 14-18 Q. 14-18 Ex. 1-7
® Q. 1-19
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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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 LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Resolution of a vector into its parallel and perpendicular 61 10-13 p. 12 6 36-48 60-65
components # Ex. 1.5
e Draw a sketch of the vector on the Cartesian plane showing its p. 13
magnitude and the angle 6 between the vector and the x-axis Ex. 1.6

e Use Rx = Rcos 8 for the resultant x-component
e Use Ry = Rsin 6 for the resultant y-component

Homework p. 14 8 50-53 65-87
Complete Chapter 1 Revision Q. 14-18 Q. 14-18 Ex. 1-7
Q. 1-19
2 | Different kinds of forces: weight, normal force, frictional force, 62 15-18 p. 16 9-10 56-66 90

applied (push, pull), tension (strings or cables) # Act. 2.1
e Define normal force, N, as the force exerted by a surface on an p. 17

object in contact with it Ex. 2.1

@ e Know that the normal force acts perpendicular to the surface @

irrespective of whether the plane is horizontal or inclined

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

e Distinguish between static and kinetic friction forces

* Explain what is meant by the maximum static friction, f_ max

Homework p.18 10-11
Complete Activity 2.2 Act. 2.2
Review practical demonstration p. 19

3 | Different kinds of forces: weight, normal force, frictional force, 62 19-22 PA " 66-67
applied (push, pull), tension (strings or cables) # p. 19 11-12 66-67
Experiment 1: Investigate the effect of different surfaces on PA
maximum static friction by keeping the object the same p. 22

Experiment 2: Investigate the relationship between normal force
and maximum static friction force
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Resources 62
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
Homework p. 20 1"
Write up practical investigation Act. 2.3
Complete Activity 2.3
4 | Different kinds of forces: weight, normal force, frictional force, 62 20-22 p. 21 11 56-66 90

applied (push, pull), tension (strings or cables) # Ex. 2.2
e Calculate the value of the maximum static frictional force for Q.1

objects at rest on a horizontal and inclined planes using:

f max=pN

Know that static friction f < p.N

@ e Calculate the value of the kinetic friction force for moving

object on horizontal and inclined planes using: f, = u,N
Homework p. 21 1M 67 91-93
Complete Ex. 2.2 Ex. 2.2 25 Ex. 2.1
Chapter 2 Revision Q. 1-5 Q.2 Q.13

p. 45
No. 1-5
Reflection

Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

HOD: Date:
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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 LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Force diagrams, free body diagrams # 63 23-26 p. 24 14 68-74 93-94
e Know that a force diagram is a picture of the object(s) of interest Ex. 2.3 71
with all the forces acting on it (them) drawn in as arrows Ex. 2.2
e Know that in a free-body diagram, the object of interest is Q1&2

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

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

@ Homework p. 26 15 74 94-96 @
Complete Exercise 2.4 Ex. 2.4 25 Ex. 2.3 65-87
p. 45 Q1&2
No. 7 50-53
Ex. 1-7
Q. 1-19
2 | Newton'’s first, second and third laws# 64 27-28 p. 27 16 74-77
e State Newton's first law: Act. 2.4

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

e Discuss why it is important to wear seatbelts using Newton’s

first law
Feedback on informal practical assessment
Homework 64 p. 28 16 74 96-97
Complete Exercise 2.5 Ex. 2.5 Ex. 2.4

1-4 Q1&2
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
3 | Newton’s first, second and third laws # 64 28-29 p. 29 17 77-80
e State Newton's second law: Act. 2.5
When a net force, F._, 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 F_, = ma
e Draw force diagrams for objects that are in equilibrium
(at rest or moving with constant velocity) and accelerating
(non-equilibrium)
e Draw free body diagrams for objects that are in equilibrium
(at rest or moving with constant velocity) and accelerating
(non-equilibrium)
Homework p. 29 17 97 97-99
Complete Exercise 2.6 Ex. 2.6 Ex. 2.5
Review Experiment 2.1 30-31 Q. 1-8
4 | Newton's first, second and third laws # 64 30-31 pp. 30-31 18-20 78-80 97-99
@ Recommended experiment for formal assessment Exp. 2.1 97-98
Investigate the relationship between force and acceleration Ex. 2.5
(Verification of Newton's second law) Q.1-8
Resources 78-80
Trolleys, different masses, incline plane, rubber bands, meter rule,
ticker tape apparatus, ticker timer and graph paper
Homework 98-99 99-103
Consolidation of vectors, forces and Newton's laws Ex. 2.5 65-87
Q. 9-16 118-121,
pp. 50-53 | 131-132
Ex. 1-7
Q. 1-19
pp. 118-120,
122,128
Ex. 2.10
Q. 1-8, 11,
31
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Reflection
Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or

extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

What will you change next time? Why?

® HOD:

Date: @

Platinum Physical Sciences

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

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PP- PP- act. PP- LB TG | | | |
PP- PP- Date completed
1 | Newton'’s first, second and third laws # 65 31-34 p. 32 20 112-114
e Apply Newton's laws to a variety of equilibrium and non- Ex. 2.7

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

Homework p. 34 21 122-123 120-122
Complete Exercise 2.8 Ex. 2.8 Ex. 2.10
Q. 9,10,
12-13
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
2 | Newton’s first, second and third laws # 65 34-36 p. 36 22 101-108
e State Newton’s third law: Act. 2.6
When object A exerts a force on object B, object B
simultaneously exerts an oppositely directed force of equal
magnitude on object A
e |dentify action-reaction pairs, e.g. donkey pulling a cart, a book
on a table
e List the properties of action-reaction pairs
Homework p. 35 21 107-108 108-109
Complete Exercise 2.9 Ex. 2.9 Ex. 2.6 122
Q1&2 127
pp. 123,127
Ex. 2.10
Q. 14, 26
2 | Newton'’s first, second and third laws # 65 37-38 p. 38 22 80-97
e Apply Newton’s laws to a variety of equilibrium and non- Ex. 2.10 112-114
@ 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
Homework p. 45 25-26 123-127 122-126
Complete Chapter 2 Revision No. 5, 8 Ex. 2.10
Q. 10-25
3 | Newton’s first, second and third laws # 65 38-39 p. 39 22 127-128 127-131
*  Apply Newton’s laws to a variety of equilibrium and non- Ex. 2.11 Ex. 2.10
equilibrium problems including a single object moving on Q. 27-30
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
e Understand apparent weight
Homework p. 46 26-28 129-131 133-138
Complete Chapter 2 Revision No. 9, 10 Ex. 2.10
Q. 33-39
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
4 | Newton'’s first, second and third laws # 120-132
Consolidation Ex. 2.10
Feedback on practical assessment Q. 1-39
Homework 174
Review forces and Newton’s laws of motion
Topic 1 Basic Target Worksheet
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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Platinum Physical Sciences

S#

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

CAPS concepts, practical activities and assessment tasks

CAPS
PP-

LB
PP-

LB
act.

TG

PP-

Everything Science

Class

LB
Pp-

TG
PP-

Date completed

Newton'’s Law of Universal Gravitation #
e State Newton's Law of Universal Gravitation
e Use the equation for Newton’s Law of Universal Gravitation to
calculate the force two masses exert on each other:
GMM,
==
e Describe weight as the gravitational force the Earth exerts on
any object on or near its surface
e Calculate the acceleration due to gravity on Earth using
the equation:
_ G'MEarth
gEarth - d?

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

1M1
Ex. 2.7
Q. 1-6

109-112

Newton’s Law of Universal Gravitation #

e Calculate weight using the expression W = mg, where g is the
acceleration due to gravity

e Near the earth the value is approximately 9.8 m.s?

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
Q1&2

112-114
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
3 | Newton's Law of Universal Gravitation # 66 42-43 p. 43 23 112-117
e Calculate weight using the expression W = mg, where g is the Ex. 2.13
acceleration due to gravity. 1-2
e Calculate the weight of an object on other planets with different
values of gravitational acceleration
e Distinguish between mass and weight
e Know that the unit of weight is the newton (N) and that of mass
is the kilogram (kg)
e Understand weightlessness
Homework p. 43 23 117-118 114-117
Complete Exercise 2.13 Ex. 2.13 Ex. 2.9
34 Q. 1-7
4 | Newton'’s Law of Universal Gravitation # 46-47 p. 46 28 119-120
Consolidation/remediation 11 &12
Homework 175 119 117-118
Prepare for Mechanics Test Ex. 2.9 118-138
Topic 1 Advanced Target Worksheet Q. 8-10 138-144
pp. 120-132
Ex. 2.10
Q. 1-39
pp. 132-134
Ex. 2.11
Q.1-14
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PP- PpP- act. PP- LB TG | | | |
PPp- PP- Date completed
1 | Mechanics Test 61-66 *Worksheet 1
(Informal assessment — class test)
Homework p. 53 35
Activity 3.1 Act. 3.1
Q.13
2 | A chemical bond (is seen as the net electrostatic force two 67 52-56 33-35 136-140 146-147
atoms sharing electrons exert on each other)
e Recall the role of models in science and describe the
explanations of chemical bonding in this course as an
application of a model
e 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 H, molecule, but He
does not form an He, molecule
Homework p. 54 35 140 147-148
Ex. 3.1 Ex. 3.1
Q. 1-5
3 | A chemical bond (is seen as the net electrostatic force two 68 56-61 p. 56 36 140-147 148-149
atoms sharing electrons exert on each other) Act. 3.2 36 143 149
* Draw a Lewis diagram for the hydrogen molecule p. 58 36 Ex. 3.2 149-150
e Describe a covalent chemical bond as a shared pair of electrons Ex. 3.2 36 Q.12
e Describe and apply simple rules to deduce bond formation: Ex. 3.3 p. 144
— different atoms, each with an unpaired valence electron can p. 61 Ex. 3.3
share these electrons to form a chemical bond Ex. 3.4 Q1&2
— different atoms with paired valence electrons called lone p. 146
pairs of electrons, cannot share these four electrons and Ex. 3.4
cannot form a chemical bond Q1&2

Platinum Physical Sciences

Week 6: Atomic combinations: Molecular structure

46 Grade 11 Physical Sciences
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S#

CAPS concepts, practical activities and assessment tasks

CAPS LB

PP- PP-

LB
act.

TG
PP-

Everything Science

Class

LB
PP-

TG |

PPp- Date completed

— 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.9.NH,", H,0")

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

— simple molecules (e.g. F,, H,O, NH,, HF, OF , HOCY)

— molecules with multiple bonds (e.g. N,, O, and HCN)

Homework

p. 61
Act. 3.3

36

147-148
Ex. 3.5
Q.1-5

150-152

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

Reflection

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

What will you change next time? Why?

HOD:

Date:
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Platinum Physical Sciences

Week 7: Atomic combinations: Molecular structure/intermolecular forces

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pp- act. pp- LB TG | | | |
PPp- PP- Date completed
1 | Molecular shape as predicted using the Valence Shell Electron 69 62-64 p. 64 37 148-152
Pair Repulsion (VSEPR) theory Act. 3.4
e State the major principles used in the VSEPR
® The five ideal molecular shapes according to the VSEPR model:
- linear shape AX, (e.g. CO, and BeCl,)
— trigonal planar shape AX, (e.g. BF)
— tetrahedral shape AX, (e.g. CH,)
— trigonal bipyramidal shape AX (e.g. PCI,)
— octahedral shape AX, (e.g. SF,)
e |deal shapes are found when there are no lone pairs on the
central atom only bond pairs
e Als always the central atom and X the terminal atoms
Homework p.76 44 153 153-155
Chapter 3 Revision Q. 5 Q.51-55 Ex. 3.6
Draw Lewis Diagrams and suggest shape of molecules using 1-8
VSEPR theory
2 | Molecular shape as predicted using the Valence Shell Electron 69 65-66 p. 65 37 148-152
Pair Repulsion (VSEPR) theory Act. 3.5 38
e Molecules with lone pairs on the central atom cannot have one p. 66
of the ideal shapes, e.g. water molecule Ex. 3.5
e Using VSEPR theory deduce the shape of molecules from their Q. 1-3
Lewis diagrams:
~ CH,, NH,, H,0, BeF, and BF,
— molecules with more than four bonds like PCE, and SF,
— molecules with multiple bonds like CO,, SO, and CH,
Homework p.76 44 153 153-155
Chapter 3 Revision Q. 6 Q. 6.1-64 Ex. 3.6
1-8
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
3 | Electronegativity of atoms to explain the polarity of bonds 70 67-71 p. 69 39 153-158 155
e Explain the concepts: Ex. 3.6 40-41 154
— electronegativity p. 71 Ex. 3.7
— non-polar bond, with examples, e.g. H-H Act. 3.7 Q.1
— polar bond, with examples, e.g. H-CE
* Show polarity of bonds using partial charges 6+ H-Cl 6-
e Compare the polarity of chemical bonds using a table of
electronegativities:
- with an electronegativity difference AEN > 2.1 electron
transfer will take place and the bond would be ionic
— with an electronegativity difference AEN > 1 the bond will
be covalent and polar
— with an electronegativity difference AEN < 1 the bond will
be covalent and very weakly polar
— with an electronegativity difference AEN = 0 the bond will
be covalent and non-polar
e Show how polar bonds do not always lead to polar molecules
Homework p.70 40 158 156-157
Ex. 3.7 44 Ex. 3.8
Q.14 Q. 1&2
p.76
Q.41-44
4 | Bond energy and length 71 72-75 p.72 42 159-160
e Give a definition of bond energy Ex. 3.8 43
e Give a definition of bond length Extension 43
e Explain what is the relationship between bond energy and Activity
bond length p.75
e Explain the relationship between the strength of a bond Act. 3.8
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
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP. pp- act. pp- LB TG | | | |
PP- PPp- Date completed
Homework p. 74 42 161-163 157-162
Ex. 3.9 44 Ex. 3.9
p. 76 Q. 1-11
1-3
Investigate the physical properties of water pp. 96-97 55-57 187-188
(Group work/self study)
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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Platinum Physical Sciences

Week 8: Intermolecular forces

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pPp- act. Pp- LB TG | | | |
PPp- PPp- Date completed
1 | Intermolecular and interatomic forces # 72 77-82 p.78 45-46 166-172 164-165
e Name and explain the different intermolecular forces: Ex. 4.1 46
— ion-dipole forces p.79 46
— jon-induced dipole forces Ex. 4.2
— dipole-dipole forces (hydrogen bonds are a special case of p. 82
dipole-dipole forces) Ex. 4.4

— dipole-induced dipole forces
— induced dipole forces

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

e 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 H,0O(s), water liquid H,O({) and water
vapour H,0(g)

Homework p. 82 46 172 166
Complete Exercise 4.3 Ex. 4.3 Ex. 4.1
Review Experiment 4.1 Q. 1-4
2 | Physical state and density explained in terms of these forces 72-73 83-87 pp. 83-85 47-50 172-183
e |llustrate the proposition that intermolecular forces increase Exp. 4.1

with increasing molecular size with examples e.g. He, O,, CH.,
(petrol), C,.H,, (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

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

Teacher Toolkit: CAPS Planner and Tracker 2019 Term 1 51
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Homework pp. 83-85 47-50 183 166-168
Exp. 4.1 Ex. 4.2
Q. 1-4
2 | Physical state and density explained in terms of these forces 73 87-88 p. 88 51
e Explain density of material in terms of the number of molecules Act. 4.1
in a unit volume, e.g. compare gases, liquids and solids
Particle kinetic energy and temperature
e 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
e Explain the differences between thermal conductivity in non-
metals and metals
Homework p. 98 57
Q.1-3
3 | The chemistry of water (macroscopic properties of the three 74 90-92 p. 90 184-187
@ phases of water related to their sub-microscopic structure) Ex. 4.5
e Describe the shape of the water molecule and its polar nature Act. 4.4
e Water's unique features are due to the hydrogen bonding in Act. 4.5
solid, liquid and gaseous water p. 92
* Indicate the number of H,O molecules in 1 litre of water Act. 4.6
® The hydrogen bonds require a lot of energy to break, PA
therefore water can absorb a lot of energy before the water pp. 92-93
temperature rises Exp.4.2

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
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pPp- act. PpP- LB TG | | | |
PP- PPp- Date completed
Homework p. 92 177 187-188 169-172
Complete Activity 4.6 Act. 4.6 190-192
Consolidation Ex. 4.4
Topic 2: Advanced Target Worksheet Q. 1-8
4 | The chemistry of water (macroscopic properties of the three 74-75 94-96 p. 95
phases of water related to their sub-microscopic structure) Ex. 4.7
e 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)
Homework 74-75 pp. 100~ 59-61 189-190
Consolidation 102
(Preparation for control test) Exam
Practice
Topic 2
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:

‘ ‘ Gr 11 Science Tracker Term 12018 p112 KZN.indd 53 @

Teacher Toolkit: CAPS Planner and Tracker 2019 Term 1 53

10/6/2017 11:32:21 AM ‘ ‘



Platinum Physical Sciences

Week 9: Completion of work, revision and assessment

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PP- PpP- act. PP- LB TG | | | |
PPp- PP- Date completed
1 | Formal practical assessment 83-85 47-50 pp. 173-
Investigate the effect of intermolecular forces on physical properties | Exp. 4.1 179
2 | Consolidation of Physics 174-175 19 117-118
and | Target Worksheets Ex. 2.9 118-138
3 | Section F Q. 8-10 138-144
Worksheet 1* pp. 120-132
Ex. 2.10
Q. 1-39
pp. 132-134
Ex. 2.11
Q. 1-14
4 | Consolidation of Chemistry 176177 161-163 157-162
Target Worksheet 100-102 Ex. 3.9 169-172
Section F Exam Q. 1-11
Worksheet 2* Practice | pp. 190-192
Topic 2 Ex. 4.4
Q. 1-8
Reflection
Think about and make a note of: Were you able to complete all the work for the What did learners’ responses to the revision you did suggest about how to approach
term? Did the revision seem to help learners understand the work better? the same work next year?

HOD:

Date:
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Platinum Physical Sciences

Week 10: Revision and assessment

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Control Test Control
*Section F Test Book
Test 1

End-of-term reflection

Think about and make a note of:

1. Was the learners’ performance during the term what you had expected and hoped
for? Which learners need particular support with science in the next term? What
strategy can you put in place for them to catch up with the class? Which learners
would benefit from extension activities? How can you help them?

2. With which specific topics did the learners struggle the most? How can you adjust
your teaching to improve their understanding of this section of the curriculum in the
future?

3. What ONE change should you make to your teaching practice to help you teach

more effectively next term?

4. Didyou cover all the content as prescribed by the CAPS for the term? If not, what are
the implications for your work on these topics in future? What plan will you make to
get back on track?

HOD:

Date:
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3. Successful Physical Sciences (Oxford University Press)

Successful Physical Sciences
Week 1: Vectors in two dimensions

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
pPp. PP act. [o] o LB TG | | | |
PP- PPp- Date completed
1 | Resultant of perpendicular vectors # 61 19-21 p. 21 26-27 4-20 34-60
e Draw a sketch of the vectors (parallel and perpendicular) on the (Unit 1) Act. 1
Cartesian plane Q.12
e Sketch the resultant (R) using either the tail-to-head or tail-to-
tail method
Homework p. 21 28 35-37
Complete Activity 1 Act. 1 Ex. 1-1 37-45
Q.34 Q. 1-4 45-50
p. 12 50-56
Ex. 1-2
Q.1-5
p. 17
Ex. 1-3
Q. 1-4
p. 19
Ex. 1-5
Q.1-3
2 | Resultant of perpendicular vectors # 61 22-23 p. 23 29-30 20-23
e Determine the magnitude of the resultant using the theorem (Unit 2) Act. 1 32-35
of Pythagoras Q. 1-3
e Determine the direction of the resultant using simple
trigonometric ratios
Homework p. 23 30-31 35-36 56-57
Complete Activity 1 Act. 1 Ex. 1-5
Q.4 Q.12
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pPp- act. PpP- LB TG | | | |
PP- PPp- Date completed
3 | Resultant of perpendicular vectors # 24-25 p. 25 31-36 36-39
e Add co-linear vectors along the parallel and perpendicular (Unit 3) Act. 1 24-32
direction to obtain the net parallel component (Rx) and a net p. 27 Q. 1&2 19-20
perpendicular component (Ry) (Unit 4)
e Sketch Rx and Ry
e Understand what a closed vector diagram is
Homework p. 25 36 35-36 57-60
Complete Activity 1 (Unit 3) Act. 1 Ex. 1-5
Review Experiment 1 Q.3 Q. 34
p. 26
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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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 LB LB TG Everything Science Class
PP- PpP- act. PP- LB TG | | | |
PPp- PP- Date completed
1 | Resultant of perpendicular vectors # 61 26-27 pp. 26-27 36-37 48-49
e Find resultant vector graphically using the tail-to-head method, (Unit 4) Exp. 1
as well as by calculation (by component method) for a maximum
of four force vectors in both one and two dimensions
Resources for informal assessment 61 26-27 pp. 26-27
Experiment: Determine the resultant of three non-linear force Exp. 1
vectors
Force board, assortment of weights (10 g to 200 g), gut or string,
two pulleys
Homework p. 27 37-38
Complete report on Experiment 1 Act. 2
Complete Activity 2 Q1&2
2 | Resolution of a vector into its parallel and perpendicular 61 28-29 p. 29 39-41 39-48
components # (Unit 5) Act. 1
e Draw a sketch of the vector on the Cartesian plane showing its Q.14
magnitude and the angle 6 between the vector and the x-axis
e Use Rx = Rcos 6 for the resultant x-component
e Use Ry = Rsin 6 for the resultant y-component
Homework p. 68 69 50-52 65-85
Revision and extension questions on vectors in two dimensions Q. 1-3 Ex. 1-7
Q. 1-15
3 | Force diagrams, free body diagrams # 63 30-31 p. 31 42-43 68-69
e Know that a force diagram is a picture of the object(s) of interest (Unit 6) Act. 1
with all the forces acting on it (them) drawn in as arrows Q.13
e 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
Homework p. 68 69-70 53 85-87
Revision and extension questions on vectors in two dimensions Q.4 Ex. 1-7
Q. 16-19
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
4 | Different kinds of forces: weight, normal force, frictional force, 62 32-33 p. 33 43-44 56-60 90
applied (push, pull), tension (strings or cables) # 63 (Unit 7) Act. 1 PA
e Define normal force, N, as the force exerted by a surface on an Q.1 b66-67
object in contact with it 69-71
e 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
Homework p. 33 44 71 93-94
Complete Activity 1 Act. 1 Ex. 2.2
Q.2 Q1&2
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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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 LB LB TG Everything Science Class
PP- PpP- act. PP- LB TG | | | |
PPp- PP- Date completed
1 Different kinds of forces: weight, normal force, frictional force, 62 34-35 pp. 34-35 59-67
applied (push, pull), tension (strings or cables) # (Unit 8) Exp. 1

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

e Distinguish between static and kinetic friction forces

* Explain what is meant by the maximum static friction, f_ 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

Resources 62 pp. 34-35 44-45
Spring balance, several blocks (of the same material) of varying Exp. 1
@ sizes with hooks attached on one end; different textures (rough, @

smooth surfaces); various surfaces at various angles of inclination
Homework p. 35 45-46 67 91-93
Complete Activity 2 Act. 2 Ex. 2.1
Complete report on Experiment 1 Q.13 Q.13

2 | Different kinds of forces: weight, normal force, frictional force, 62 36-39 p. 36 46-47 66-67
applied (push, pull), tension (strings or cables) # (Unit 9) Prac. 1 47
e Distinguish between static and kinetic friction forces p. 38
* Explain what is meant by the maximum static friction, f_ max Prac. 2

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

Resources p. 36 46-47
Spring balance, several blocks (of the same material) of varying Prac. 1 47
sizes with hooks attached on one end; different textures (rough, p. 38

smooth surfaces); various surfaces at various angles of inclination Prac. 2
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
Homework p. 36 46-47 50-53 65-87
Complete report on practical investigations Prac. 1 47 Ex. 1-7
Activity 3Q. 1-5 p. 38 47-48 Q. 1-10
Prac. 2
p. 39
Act. 3
Q. 1-5
3 | Different kinds of forces: weight, normal force, frictional force, 62 36-39 p. 39 48-50 50-53 65-87
applied (push, pull), tension (strings or cables) # (Unit 9) Act. 3 Ex. 1-7
e Calculate the value of the maximum static frictional force for Q.7-9 Q. 1-19
objects at rest on a horizontal and inclined planes using:
f max=pN
* Know that static friction: f < p N
e Calculate the value of the kinetic friction force for moving
object on horizontal and inclined planes using: f, = u,N
Homework p. 39 48-50
Complete Activity 3 Act. 3
4 | Force diagrams, free body diagrams # 63 40-41 p. 41 50-51 72-74
e Know that a force diagram is a picture of the object(s) of interest 64 Act. 1 74-75
with all the forces acting on it (them) drawn in as arrows Q. 1&2
e 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
e 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 #
e 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
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Homework p. 41 50-51 74 94-96
Complete Activity 1 (Unit 10) Act. 1 69 Ex. 2.3
Revision and extension questions on vectors in two dimensions Q. 1&2 Q1&2
p. 68-69
Q.12
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:

62 Grade 11 Physical Sciences

‘ ‘ Gr 11 Science Tracker Term 12018 p112 KZN.indd 62

10/6/2017 11:32:21 AM ‘



Successful Physical Sciences

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

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Force diagrams, free body diagrams # 63 42-43 p.43 51-53 72-74
® Resolve two-dimensional forces (such as the weight of an 64 Act. 1 75-77
object with respect to the inclined plane) into its parallel (x) and Q.14

perpendicular (y) components

e 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 #

e Discuss why it is important to wear seatbelts using Newton'’s

first law
Homework 44-46 p. 43 51-53 77 96-97
Complete Activity 1 (Unit 11) Act. 1 69-70 Ex. 2.4 96-97
@ Complete Revision and extension questions on vectors in Q.14 54 Q1&2 @
two dimensions pp. 68-69 pp. 74-77
Prepare for formal practical assessment Q.34 Ex. 2.4
Complete Activity 2 in preparation of formal assessment (pre- Act. 2 Q. 1&2
practical questions) Q. 1-5
2 | Newton's first, second and third laws # 64 44 pp. 44-46 53-54
Recommended experiment for formal assessment (Unit 12) Exp. 1

Investigate the relationship between force and acceleration
(verification of Newton’s second law)

Resources 44 pp. 44-46 53-54
Trolleys, different masses, incline plane, rubber bands, meter rule, (Unit 12) Exp. 1
ticker tape apparatus, ticker timer and graph paper
3 | Newton’s first, second and third laws # 64 47-49 p. 49 55
e State Newton's second law: Act. 1
When a net force, F._,, is applied to an object of mass m it Q.1-2

accelerates in the direction of the net force. The acceleration,
a, is directly proportional to the net force and inversely
proportional to the mass F_, = ma
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Homework p. 49 55-56 97 97-99
Complete Activity 1 (Unit 13) Act. 1 Ex. 2.5
Q.3 Q. 1-8
4 | Newton'’s first, second and third laws # 64 50-51 p. 56 56-58

e Draw force diagrams for objects that are in equilibrium 65 (Unit 14) Act. 1

(at rest or moving with constant velocity) and accelerating Q.1-3

(non-equilibrium)
e Draw free-body diagrams for objects that are in equilibrium

(at rest or moving with constant velocity) and accelerating

(non-equilibrium)
e 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)
Homework p. 69 72-74 78-80 103-108
Revision and extension questions on Newton'’s first, second and Q. 4-7 99-101
third laws Ex. 2.5

Q. 17-24
Reflection

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?

What will you change next time? Why?

HOD: Date:

64 Grade 11 Physical Sciences

‘ ‘ Gr 11 Science Tracker Term 12018 p112 KZN.indd 64

10/6/2017 11:32:21 AM ‘



Successful Physical Sciences

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

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pPp- act. Pp- LB TG | | | |
PPp- PPp- Date completed
1 Newton’s first, second and third laws # 65 50-52 Act. 1 58-60
e Apply Newton’s laws to a variety of equilibrium and non- (Unit 14) Q.4 62
equilibrium problems including vertical motion (lifts, p. 56 Act. 1
rockets etc.) Q.7&8
e Understand apparent weight
Homework p. 69 74-76 78-80 103-108
Revision and extension questions on Newton'’s first, second and Q. 8-10 99-101
third laws Ex. 2.5
Q. 17-24
2 | Newton's first, second and third laws # 65 52-56 p. 57
e  Apply Newton’s laws to a variety of equilibrium and non- Act. 1
equilibrium problems including two-body systems such as two Q. 5&6
masses joined by a light (negligible mass) string
Homework p. 69 7677
Revision and extension questions on Newton'’s first, second and Q. 11-13
third laws
3 | Newton'’s first, second and third laws # 65 58-59 p. 59 62-63 80-97
e State Newton's third law: Act. 1 112-114
When object A exerts a force on object B, object B Q.15
simultaneously exerts an oppositely directed force of equal
magnitude on object A
¢ |dentify action-reaction pairs e.g. donkey pulling a cart, a book
on a table
e List the properties of action-reaction pairs
Homework p. 59 72 122-123 120-122
Complete Activity 1 (Unit 15) Act. 1 78 Ex. 2.10
Complete Revision and extension questions on Newton'’s first, Q.1-5 Q. 9210,
second and third laws pp. 69-70 12-13
Q1,23
14
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP. pp- act. pp- LB TG | | | |
PP- PPp- Date completed
4 | Newton'’s Law of Universal Gravitation # 66 60-61 p. 61 63-64 107-112
e State Newton's Law of Universal Gravitation (Unit 16) Act. 1
¢ Use the equation for Newton’s Law of Universal Gravitation to Q.7-8
calculate the force two masses exert on each other:
_GMM,
-—
Homework p. 61 64-65 (AN 109-112
Complete Activity 1 (Unit 16) Act. 1 66 Ex. 2.7
Review Experiment 1: Verify the value of g Q.1-8 Q. 1-6
pp. 63-64
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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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 LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PPp- PPp- Date completed
1 | Newton'’s Law of Universal Gravitation # 62-64 PA 65-66
e Calculate weight using the expression W = mg, where g is the (Unit17) | pp. 63-64
acceleration due to gravity Exp. 1
® Near the earth the value is approximately 9.8 m.s?
Experiment: Verify the value of g
Resources 66 pp. 63-64 65-66
Mass pieces, meter rule, ticker tape apparatus, ticker timer and Exp. 1
graph paper
Homework p. 64 66-67 114 112-114
Complete Activity 2 (Unit 17) Act. 2 Ex. 2.8
Q.14 Q1&2
2 | Newton's Law of Universal Gravitation # 66 65-66 p. 66 67-68
e Describe weight as the gravitational force the Earth exerts on (Unit 18) Act. 1
any object on or near its surface Q1&2
e Calculate the acceleration due to gravity on Earth using
the equation:
GM.
Gearth —
e 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
e Distinguish between mass and weight
e Know that the unit of weight is the newton (N) and that of mass
is the kilogram (kg)
e Understand weightlessness
Homework p. 66 67-68 117-118 114-117
Complete Activity 1 (Unit 18) Act. 1 78-79 Ex. 2.9 122-126
Complete Revision and extension questions on Newton's Law of Q. 1&2 Q. 1-7
Universal Gravitation p.70 pp. 123-127
Q. 1-6 Ex. 2.10
Q. 10-25
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
3 | A chemical bond (is seen as the net electrostatic force two 67 71-74 p.7 81 136-140 146-147
atoms sharing electrons exert on each other) 71 (Unit 1) Act. 1
e Recall the role of models in science and describe the Q.14
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
e Give a definition of bond energy
e Give a definition of bond length
Homework pp. 324- 255-257 127-128 147-148
Review all Mechanics — Exemplar Control Test: Term 1 326 Ex. 2.10 127-131
*Worksheet 1 Q. 1.1-14 Q. 27-30
Q.2.1-24 p. 140
Q.36 Ex. 3.1
Q. 1-5
4 | A chemical bond (is seen as the net electrostatic force two 68 75-79 p.79 82 140-147 148-149
atoms sharing electrons exert on each other) (Unit 2) Act. 1 143 149
e Explain, referring to diagrams showing electrostatic forces Q. 1-7 Ex. 3.2 149-150
between protons and electrons, and in terms of energy Q. 1-2
considerations, why two H atoms form an H, molecule, but He p. 144
does not form an He, molecule Ex. 3.3
Draw a Lewis diagram for the hydrogen molecule Q. 1&2
Describe a covalent chemical bond as a shared pair of electrons p. 146
Describe and apply simple rules to deduce bond formation: Ex. 3.4
— different atoms, each with an unpaired valence electron can Q.1&2
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)
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pPp- act. PpP- LB TG | | | |
PP- PPp- Date completed
— 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.NH,", H3O*)
Homework pp. 324- 255-257 147-148 150-152
Review all Mechanics — Exemplar Control Test: Term 1 326 Ex. 3.5
Q. 1.1-14 Q. 1-5
Q.2.1-24
Q.3-6
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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Successful Physical Sciences

Week 7: Atomic combinations: Molecular structure

— tetrahedral shape AX, (e.g. CH,)
— trigonal bipyramidal shape AX (e.g. PCI,)
— octahedral shape AX, (e.g. SF))
e |deal shapes are found when there are no lone pairs on the
central atom only bond pairs
Ais 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
e Using VSEPR theory deduce the shape of molecules from their
Lewis diagrams:
~ CH,, NH,, H,0, BeF, and BF,
— molecules with more than four bonds like PCE, and SF,
- molecules with multiple bonds like CO,, SO, and CH,

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PP- PpP- act. PP- LB TG | | | |
PPp- PP- Date completed
1 | A chemical bond (is seen as the net electrostatic force two 68 80-83 p. 83 82-84 147-148
atoms sharing electrons exert on each other) (Unit 3) Act. 1 Ex. 3.5
e Draw Lewis diagrams, given the formula and using electron Q.1-3 Q. 1-5
configurations, for
— simple molecules (e.g. F,, H,O, NH,, HF, OF,, HOCY)
— molecules with multiple bonds (e.g. N,, O, and HCN)
Homework pp. 324- 255-257 147-148 150-152
Review all Mechanics — Exemplar Control Test: Term 1 326 Ex. 3.5
Q. 1.1-14 Q. 1-5
Q.2.1-24
Q.3-6
2 | Molecular shape as predicted using the Valence Shell Electron 69 84-89 p. 85 84-86 148-152
Pair Repulsion (VSEPR) theory (Unit 4 Act. 1 86-87
e State the major principles used in the VSEPR & 5) Q1&?2
® The five ideal molecular shapes according to the VSEPR model: p. 87
— linear shape AX, (e.g. CO, and BeCl,) Act. 1
— trigonal planar shape AX (e.g. BF) Q.1-5
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
Homework p. 89 87-88 153 153-155
Act. 2 Ex. 3.6
Q 1-8
3 | Electronegativity of atoms to explain the polarity of bonds 70 90-92 p. 92 153-160
e Explain the concepts: (Unit 6) Act. 1 154 155
— electronegativity Q1&2 Ex. 3.7
— non-polar bond, with examples, e.g. H-H p. 95 Q.1
— polar bond, with examples, e.g. H-Ct Act. 2
* Show polarity of bonds using partial charges 6+ H-Cl 6- Q. 1&2
e Compare the polarity of chemical bonds using a table of
electronegativities:
— with an electronegativity difference AEN > 2.1 electron
transfer will take place and the bond would be ionic
— with an electronegativity difference AEN > 1 the bond will
be covalent and polar
— with an electronegativity difference AEN < 1 the bond will
be covalent and very weakly polar
— with an electronegativity difference AEN = 0 the bond will
be covalent and non-polar
e Show how polar bonds do not always lead to polar molecules
Homework p. 158 156-157
Revision and extension questions: Covalent bonds and Lewis Q. Ex. 3.8 157-162
diagrams p. Q. 1&2
Complete Activity 2 (Unit 6) Act. 2 pp. 161-163
Q.3&4 Ex. 3.9
Q. 1-11
4 | Bond energy and length 71 96-97 p. 159-160
¢ Give a definition of bond energy Act
e Give a definition of bond length Q.1-3
e Explain what the relationship between bond energy and bond
length is
e 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
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- pPp- act. pPp- LB TG | | | |
PP- PPp- Date completed
Homework p. 123 161-163 157-162
Revision and extension questions: Shapes of molecules, polar and Q.1-6 Ex. 3.9
non-polar molecules Q. 1-11
Reflection

back on track?

Think about and make a note of: What went well? What did not go well? What did
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get

What will you change next time? Why?

HOD: Date:
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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

Class

LB
Pp-

TG
Pp-

Date completed

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.13

166-172

164-165

Homework
Complete Activity 1 (Unit 9)

172
Ex. 4.1
Q.14

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 H,0(s), water liquid H,O(¢) and water
vapour H,0(g)

lllustrate the proposition that intermolecular forces increase
with increasing molecular size with examples, e.g. He, O,, C.H ¢
(petrol), C,.H,, (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

110-111

173-179
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP. pp- act. pp- LB TG | | | |
PP- PPp- Date completed
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
e 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
e Explain the differences between thermal conductivity in non-
metals and metals
Homework pp. 124- | 109-110 183 166-168
Revision and extension questions: Bond energy and bond strength 125 Ex. 4.2
Revision and extension questions: Intermolecular forces and Q.1-8 Q.14
physical properties
*Worksheet 2
3 | The chemistry of water (macroscopic properties of the three 74 114-118 p. 115 103 184-185
phases of water related to their sub-microscopic structure) Act. 1
e Describe the shape of the water molecule and its polar nature Q.1-3
e Water's unique features are due to the hydrogen bonding in p. 116
solid, liquid and gaseous water Exp. 1
Indicate the number of H,O molecules in 1 litre of water p. 117
The hydrogen bonds require a lot of energy to break; Exp. 2
therefore water can absorb a lot of energy before the water p. 118
temperature rises Exp. 3
® The hydrogen bonds formed by the water molecules enable
water to absorb heat from the Sun
e 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
Homework pp. 116~ 104 187-188 168-169
Review Experiments 1-3 118 105 Ex. 4.3
Complete Activity 4 (Unit 12) Act. 4 Q.13
Q. 1-7
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
4 | The chemistry of water (macroscopic properties of the three 74-75 119-121 p. 121 106 189-190
phases of water related to their sub-microscopic structure) (Unit 13) Act. 1
® The sea acts as reservoir of heat and is able to ensure the Earth Q1&2
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)
Homework p. 126 111-112 189-190
Q.15 190-192 169-172
Ex. 4.4
Q.1-8
Chemistry consolidation p. 123-126 | 107-112 190-192
Ex. 4.4
Q.1-8
Exemplar Control Test: Term 1 pp. 324, 255
326-328 255
Q.15 257-258
Q.25
Q.7-9
Reflection
Think about and make a note of: What went well? What did not go well? What did What will you change next time? Why?
the learners find difficult or easy to understand or do? What will you do to support or
extend learners? Did you cover all the work set for the week? If not, how will you get
back on track?
HOD: Date:
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Successful Physical Sciences

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

S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
Pp. pp- act. pp- LB TG | | | |
PPp- PP- Date completed
1 | Experiments for formal assessment 73 105-112 p. 106 97-102
Investigate the effects of intermolecular forces on various Exp. 1
physical properties p. 107
Exp. 2
p. 108
Exp. 3
p. 110
Exp. 4
p. 112
Exp. 6
Resources 105-112 p. 106 97-102
Select the experiment(s) based on the resources you have available Exp. 1
in your school p. 107
You can use different solvents such as water, methylated spirits, Exp. 2
paraffin, cooking oil or glycerine p. 108
Take note of safety precautions especially when heating Exp. 3
flammable liquids p. 110
Exp. 4
p. 112
Exp. 6
2 | Physics consolidation 324 p. 255 119 117-118
and | Exemplar Test Ex. 2.9 118-138
3 | Section F Worksheet 1* Q. 8-10 138-144
pp. 120-
132
Ex. 2.10
Q. 1-39
pp. 132-
134
Ex. 2.11
Q. 1-14
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S # | CAPS concepts, practical activities and assessment tasks CAPS LB LB TG Everything Science Class
PpP- PP- act. PP- LB TG | | | |
PP- PPp- Date completed
4 | Chemistry consolidation 324 p. 255 161-163 157-162
Exemplar Test Ex. 3.9 169-172
Section F Worksheet 2* Q. 1-11
pp. 190-
192
Ex. 4.4
Q.1-8
Reflection

Think about and make a note of: Were you able to complete all the work for the
term? Did the revision seem to help learners understand the work better?

What did learners’ responses to the revision you did suggest about how to approach

the same work next year?

HOD:

Date:
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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 Class
LB G ]
I Pp-

Date completed

1 Control Test
Provincial Papers
Section F (Part 2)*

End-of-term reflection

Think about and make a note of:

1. Was the learners’ performance during the term what you had expected and hoped
for? Which learners need particular support with science in the next term? What
strategy can you put in place for them to catch up with the class? Which learners
would benefit from extension activities? How can you help them?

2. With which specific topics did the learners struggle the most? How can you adjust
your teaching to improve their understanding of this section of the curriculum in the
future?

3. What ONE change should you make to your teaching practice to help you teach

more effectively next term?

4. Didyou cover all the content as prescribed by the CAPS for the term? If not, what are
the implications for your work on these topics in future? What plan will you make to
get back on track?

HOD:

Date:
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E. ADDITIONAL INFORMATION AND ENRICHMENT ACTIVITIES

CAPS concepts, practical activities

and assessment tasks

Week 1-2: Vectors in two dimensions

Additional information and
enrichment activities

Cartesian plane

component (Ry)
Sketch Rx and Ry

of Pythagoras

dimensions

diagram is

trigonometric ratios

Resultant of perpendicular vectors
e Draw a sketch of the vectors
(parallel and perpendicular) on the

e Add co-linear vectors along the
parallel and perpendicular direction
to obtain the net parallel component
(Rx) and a net perpendicular

Sketch the resultant (R) using either

the tail-to-head or tail-to-tail method
e Determine the magnitude of

the resultant using the theorem

e 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

e Understand what a closed vector

e Determine the direction of
the resultant using simple

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

CAPS concepts, practical activities
and assessment tasks

Additional information and
enrichment activities

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 (6)
between the vector and the x-axis

e Use Rx = Rcos(B) for the resultant
X-component

e Use Ry = Rsin(0) 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 applicati

on of Newton'’s laws

Different kinds of forces: weight,

normal force, frictional force, applied

(push, pull), tension (strings or cables)

e Define normal force, N, as the force
exerted by a surface on an object in
contact with it

e 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.
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CAPS concepts, practical activities

and assessment tasks

e 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

e Distinguish between static and
kinetic friction forces

Additional information and
enrichment activities

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.

Different kinds of forces: weight,
normal force, frictional force, applied
(push, pull), tension (strings or cables)
e Explain what is meant by the
maximum static friction, f_max
® Calculate the value of the maximum
static frictional force for objects at
rest on a horizontal and inclined
planes using: f max =p N
Know that static friction: f, < p N
Calculate the value of the kinetic
friction force for moving object on
@ horizontal and inclined planes using:
f,=pN

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.

CAPS concepts, practical activities
and assessment tasks

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

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

Additional information and
enrichment activities

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

e Know thatin 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

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

e 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

e Discuss why it is important to wear
seatbelts using Newton's first law

e 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

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

e 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

80 Grade 11 Physical Sciences
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CAPS concepts, practical activities

and assessment tasks

e 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

e Understand apparent weight

Additional information and
enrichment activities

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.

Newton’s first, second and third laws

e 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

e |dentify action-reaction pairs, e.g.
donkey pulling a cart, a book on

@ a table

e 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%9%s-third-law

Newton’s Law of Universal Gravitation

e State Newton’s Law of Universal
Gravitation

e Use the equation for Newton’s Law
of Universal Gravitation to calculate
the force two masses exert on

each other:
G.MM
F= d; 2

e 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.

CAPS concepts, practical activities

and assessment tasks

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

G.M

© " Earth
gEarth = T
N.B. This formula can be used to
calculate g on any planet using the
appropriate planetary data

e Calculate weight using the
expression W = mg, where g is the
acceleration due to gravity

e Near the Earth the value is
approximately 9.8 m.s?

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

e Distinguish between mass
and weight.

e Know that the unit of weight is the
newton (N) and that of mass is the
kilogram (kg)

e Understand weightlessness

Additional information and
enrichment activities

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

e Deduce the number of valence
electrons in an atom of an element
® Represent atoms using
Lewis diagrams
e Explain, referring to diagrams
showing electrostatic forces between
protons and electrons, and in terms
of energy considerations, why two H
atoms form an H, molecule, but He
does not form He,
* Draw a Lewis diagram for the
hydrogen molecule
e 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. NH,", H,O")

Additional information and
enrichment activities

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.

CAPS concepts, practical activities

and assessment tasks

e Draw Lewis diagrams, given
the formula and using electron
configurations, for;
- simple molecules (e.g. F,,H,O,
NH,, HF, OF,, HOCY)
— molecules with multiple bonds
(e.g.N,, O, and HCN)

Additional information and
enrichment activities

82 Grade 11 Physical Sciences
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Molecular shape as predicted using
the Valence Shell Electron Pair
Repulsion (VSEPR) theory
e State the major principles used in
the VSEPR
® The five ideal molecular shapes
according to the VSEPR model:
- linear shape AX, (e.g. CO, and
BeCl,)
— trigonal planar shape AX (e.g.
BF)
- tetrahedral shape AX, (e.g. CH,)
— trigonal bipyramidal shape AX,
(e.g. PCL)
— octahedral shape AX, (e.g. SF))
* |deal shapes are found when there
are no lone pairs on the central atom
only bond pairs
e Als always the central atom and X
the terminal atoms
e Molecules with lone pairs on the
central atom cannot have one of the
ideal shapes, e.g. water molecule
e Using VSEPR theory deduce the
shape of molecules from their
Lewis diagrams:
~ CH, NH,, H,0, BeF, and BF,
— molecules with more than four
bonds like PCE, and SF,
— molecules with multiple bonds
like CO,, SO, and C,H,

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

Week 7-8: Intermolecular forces

Additional information and
enrichment activities

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 6+ H-CI 6-

Compare the polarity of

chemical bonds using a table of

electronegativities:

— with an electronegativity
difference AEN > 2.1 electron
transfer will take place and the
bond would be ionic

— with an electronegativity
difference AEN > 1 the bond will
be covalent and polar

— with an electronegativity
difference AEN < 1 the bond will
be covalent and very weakly polar

— with an electronegativity
difference AEN = 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 (CCl).

The net forces on the shared electrons
is zero, which results in an even
distribution of electrons around the
molecule.

CAPS concepts, practical activities
and assessment tasks

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

Additional information and
enrichment activities

Make sure your learners can read off
information from tables or graphs to

describe the relationships in this section.
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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

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 H,0(s), water liquid H,O(f) and
water vapour H,O(g)

e |llustrate the proposition that
intermolecular forces increase
with increasing molecular size
with examples, e.g. He, O,, CH,,
(petrol), C,.H,, (wax) (only for van der
Waals forces)

e 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

e Explain the relationship between
the strength of intermolecular forces
and melting points and boiling
points of substances composed of
small molecules

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

e 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

e 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 H,O 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.

84 Grade 11 Physical Sciences
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F. ASSESSMENT RESOURCES

1. Sample item analysis sheets

PHYSICAL SCIENCES TERM 1 GRADE 11

SUGGESTED ITEM ANALYSIS RECORD SHEET FOR FORMAL ASSESSMENT

Learner name

Learner surname

Multiple
choice

Control test

Vectors
Application
of Newton'’s
laws

Free-body
diagrams
Equilibrium

Questions

4

Newton'’s
2" law
Calculation
of tension
(horizontal)

Newton’s
2" law
Calculation
of tension
(vertical)

Newton’s
Law of
Universal
Gravitation

Chemical
bonding,
ENND
IMF
Molecular
shape
Physical
properties
Water
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Learner name

Learner surname

Multiple
choice

Control test

Vectors
Application
of Newton'’s
laws

Free-body
diagrams
Equilibrium

Questions

4

Newton's
2" law
Calculation
of tension
(horizontal)

Newton's
2" law
Calculation
of tension
(vertical)

Newton's
Law of
Universal
Gravitation

Chemical
bonding,
ENND
IMF
Molecular
shape
Physical
properties
Water
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PHYSICAL SCIENCES TERM 1 GRADE 11

SUGGESTED ITEM ANALYSIS RECORD SHEET FOR FORMAL ASSESSMENT

Practical assessment
Verifying Newton's second law

Practical skills

Learner name

Learner surname

Pre-practical
preparation

Setting up

equipment
Conducting
experiment

Collection of
data

4

Tabulation
and
calculations

Graphing

Analysis and
conclusion
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Learner name

Learner surname

Pre-practical
preparation

. F_‘ractical assessment
Verifying Newton'’s second law

Setting up

equipment
Conducting
experiment

Collection of
data

Practical skills
4

Tabulation
and
calculations

Graphing

Analysis and
conclusion

88 Grade 11 Physical Sciences
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
0 (ID) @ | @av) | ) | (VD | (VID) | (VIID)
1 KEY Atomic number )
s H | He
1 29 4
3 4 Electronegativity — Cu <«—— Symbol 5 6 7 ] 9 10
= Li|Z Be 63,5 < B|d C|s N|<=O|¥ F| Ne
7 9 T 11 12 14 16 19 20
11 12 Approximate relative atomic mass 13 14 15 16 17 18
2 Na|® *ALZ Si|s P |5 S |3 Cl Ar
23 24 27 28 31 32 35,5 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
s K|[ZCalZScZTilZ2 VIZECr2Mn|Z Fe|lZCo|Z Ni|lZCu|=2Zn|ZGalZGels As|S Se|< Br| Kr
39 40 45 48 51 52 55 56 59 59 63,5 65 70 73 75 79 80 84 ®
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
SRb|= Sr|= Y |= Zr| Nb|=Mo> Tc |~ Ru|~ Rh|~ Pd|> Ag|= Cd|= In |= Sn|> Sb|~ Te|< I | Xe
86 88 89 91 92 96 101 103 106 108 112 115 119 122 128 127 131
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
5Cs2Ba] LaHf| Taj W| Re| Os| Ir| Pt| Au Hg|* Tt|*Pb|> Bi|3 Po|< At| Rn
133 137 139 179 181 184 186 190 192 195 197 201 204 207 209
87 88 89
S Fr = Ra AC 58 59 60 61 62 63 64 65 66 67 68 69 70 71
226 Ce | Pr Nd [Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
140 141 144 150 152 157 159 163 165 167 169 173 175
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th|Pa| U |[Np|Pu Am | Cm | Bk | Cf | Es | Fm Md | No | Lr
232 238
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