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Content Book for PEF Partner Schools Academic Session 2026-27

Introduction

Quality Assurance and Improvement (QAI) wing plans and conducts Quality Assurance Test (QAT) on
annual basis of all PEF partner schools to assess their students learning outcomes. The results consequently

determine continuation of partnership with schools.

QAI-PEF works to provide technical support to PEF partner schools. Technical support is provided in the
form of professional development through continuous training, as well as provision of annual content book

and model papers for QAT have been an integral part of technical support.

As the new academic session will commence from April 2026, content books is prepared for PEF Partner
Schools. Content book of AY-2026-27 is weekwise SLO based. PEF school partners have to share this
material to class teachers in order to aid in QAT preparation. This content book is divided into months and
weeks. Therefore syllabus will be taken from month prior to the conduct of QAT from content book hence

there is no need for supplementary syllabus.

May we be blessed always by Allah Almighty (Ameen)

For further details, please contact Dy. Director QAID

(Phone: 042-99231690)




% CLASS 9- MATHEMATICS #

» All definitions, examples, exercises ,theorems and corollaries will be included in QAT which are given in

PCTB

Unit No.1: Real Numbers (April)

1%tand 2" Week
1.1 Introduction to Real Numbers
1.1.1 | Combination of Rational and Irrartional Numbers
1.1.2 | Decimal Representation of Rational Numbers
1.1.2.1 | Terminating Decimal Numbers 1122 Non_Termmatmg and Recurring
Decimal Numbers
1.1.3 | Decimal Representation of Irrational Numbers
1.1.4 | Representation of Rational and Irrational Numbers on Number Line
Properties of Real numbers
» Additive Properties
115 » Multiplicative Properties
o > Distributive Properties
» Properties of Equality of Real Numbers
» Order Properties
3 week
1.2 Radical Expressions
1.2.1 | Laws of Radicals and Indices
1.2.2 | Surds and their Applications
1.2.3 | Rationalization of Denominator
4" Week
1.3 Application of Real Numbers in Daily Life
1.3.1 | Temperature Conversions
132 Profit and Loss

Unit No. 2: Logarithms (May)

15t Week

2.1 Scientific Notation

211

Conversion of Numbers from Ordinary Notation to Scientific Notation

2.1.2

Conversion of Numbers from Scientific Notation to Ordinary Notation

2.2 Logarithm




2.2.1 | Logarithm of a Real Number

2" Week

2.3 Common Logarithm

2.3.1 | Characteristic and Mantissa of Logarithms

2.3.2 | Finding Common Logarithm of a Number

2.3.3 | Concept of Algorithm

2.3.4 | Natural Logarithm

34 Week

Laws of Logarithm

(i) Product Law

2.4 (ii) Quotient Law

(iii) Power Law

(iv) Change of Base Law

2.4.1 | Application of Logarithm

Unit No. 3: Sets and Functions (May)

4th Week

3.1 | Mathematics as the Study of Patterns ,Structures and Relationships

3.11 Basic Definitions

Different ways of describing a set:
3111 » The Descriptive Form

» The Tabular Form

» Set Builder-Method

3.1.1.2 | Equal Sets 3.1.1.3 Equivalent Sets
3.1.1.4 | Subset 3.1.15 Proper Subset
3.1.1.6 Improper Subset 3.1.1.7 Universal Set

3.1.1.8 Power Set

Operation on Sets

Union of two Sets
Intersection of Two Sets
Disjoint Sets
Overlapping Sets
Difference of two Sets
Complement of a Set

3.2

VVVVYVYVY

3.2.1 Identification of Sets using Venn Diagram




Unit No. 3: Sets and Functions (August)

41 week

3.2.2 | Operation on Three Sets

3.2.21 Properties of Union and Intersection

Real World Applications
3.2.2.2 » Principle of Inclusion and Exclusion for Two Sets
» Principle of Inclusion and Exclusion for Three Sets

3.3

Binary Relations

3.3.1 | Relation as Table,Ordered Pair and Graphs

3.3.2 | Function and its Domain and Range

Types of Functions

Into Function (One-One) Function(or Injective Function)

Onto Function (or Surjective

Function) (One-One) and Onto Function (or Bijective Function)

3.3.3 | Notation of Function

3.3.4 | Linear and Quadratic Functions

Unit No. 4: Factorization and Algebraic Manipulation(September)

15t Week

4.1

Identify Common Factors, Trinomial Factoring,Concretely, Pictorially and Symbolically

4.1.1 | Common Factors

4.1.2 | Trinomial Factoring

2" Week

Factorizing Quadratic and Cubic Algebraic Expressions
e x?+px+qgandax?®+bx+c
o a*+a’b?+b*or a* +b*

e (ax?®+ bx+c)(ax?®+ bx + d)+k

4.1.3 o (x+a)(x+b)x+c)x+d)+k
e (x+a)(x+b)(x+c)(x+d)+ kx?
e a®+3a?b+3ab?+ b3
e a®—3a?b+ 3ab? - b3
° a3 + b3
3" Week
472 Highest Common Factor and Least Common Multiple of Algebraic Expressions and

Relationship of LCM and HCF




4.2.1 | Highest Common Factor(HCF)

4.2.2 | Least Common Multiple(LCM)

41 week

4.2.3 | Relationship Between LCM and HCF

4.3

Square root of an Algebraic Expression

4.3.1 | Real world problems of Factorization

Unit No. 5: Linear Equations and Inequalities (October)

15t Wee

k

5.1

Linear Equation

5.1.1 | Solving a Linear Equation in one Variable

5.2 Linear Inequalities
5.2.1 | Solution of a Linear Inequality in Two Variables
5.2.2 | Solution of two linear Inequalities in Two Variables
53 Feasible Solution

5.3.1 Maximum and Minimum Values of a Function in the Feasible Solution

Unit No. 6: Trigonometry (October)

2" Week

6.1

Identify Angles in Standard Position, Expressed in Degrees and Radians

6.1.1 Degree Measurement

6.1.2 | Converting Degrees to Minutes and Seconds

6.1.3 | Converting from Degrees , Minutes and Seconds to Decimal Degrees

6.1.4 | Circular Measure(Radian)

34 Wee

k

6.2

Trigonometric Ratios

6.2.1 | Trigonometric Ratios of an Acute Angle

6.2.2 | Trigonometric Ratios of Complementary Angle

6.3 Trigonometric Identities

4" Week

6.4 Values of Trigonometric Ratios of Special Angles(30°, 45° and 60°)
Solution of a Triangle

6.5 o \When measures of one side and one angle are given

o \Whe measures of the hypotenuse and an angle are given




o \When measure of two sides are given
o \When measure of one side and hypotenuse are given

6.6 The Angle of Elevation and the Angle of Depression

Unit No. 7: Coordinate Geometry (November

18" Week

7.1 | Coordinate Plan

7.1.1 The Distance Formula

7.1.2 Mid Point Formula

7.2 | Equation of Straight Lines

7.2.1 Slope or Gradient of a Straight Line Joining Two Points

7.2.2 Equation of a Straight Line Parallel to the x-asis (or Perpendicular to the y-axis)

7.2.3 Equation of a Straight Line parallel to the y-axis ( or Perpendicular to the x-axis)
2" Week

Standard Forms of Equation of Straight Line
1) Slope - Intercept Form of Equation of a Straight Line
2) Point slope Form of Equation of a Straight Line
7.2.4 3) Symmetrical Form of Equation of a Straight Line
4) Two point Form of Equation of a Straight Line
5) Intercept Form of Equation of a Straight Line
6) Normal Form of Equation of a straight Line

A Linear Equation in two Variables Represents a Straight Line
Casel:a#0,b=0
Casell:a=0,b=#0
Caselll:a#0,b+#0

7.25

39 Week

Transform the General Linear Equation to Standard Forms
1) Slope —Intercept Form
2) Point Slope Form

7.2.6 3) Symmetric Form

4) Two Point Form

5) Intercept form

6) Normal Form

7.3 | Applications of Coordinate Geometry in Real Life Situations




Unit No. 8 : Logic (November)

41 Week

8.1 Statement

8.1.1 | Logical Operators

Explaination of the use of the Symbols
1) Negation
2) Conjunction
8.1.2 3) Disjunction
4) Implication or Conditional
5) Biconditional
6) Conditionals related with a given conditional

8.1.3 Mathematical Proof

8.14 Theorem , Conjecture and Axiom

8.1.5 Deductive Proof

Unit No. 9: Similar Figures(December

15t Week

9.1 Similarity of Polygons

911 Identification of Similar Triangles

9.1.2 | Similarity of quadrilaterals

9.2 Area of Similar Figures

2" Week
9.3 Volume of Similar Solids
94 Geometric Properties of Polygon and their Applications

9.4.1 | Geometric Properties of Regular Polygon

9.4.2 | Geometric Properties of Triangle

9.4.3 | Geometric properties of Parallellogram

9.44 | Applications of Polygons

Unit No. 10 : Graphs of Functions (January)

15t Week

10.1 | Functions and their Graphs

10.1.1 | Graph of Linear Functions

10.1.2 | Graph of Quadratic Functions




10.1.3 | Graph of Cubic Functions

10.1.4 | Graph of Reciprocal Functions

10.1.5 | Graph of Exponential Functions(y = ka* where X is real number, a >1)

Graphs of y = ax" ( where n is + ve integer , —ve integer or rational number for x>0 and a is

10.1.6
any real number.

2" Week

10.2 | Exponential Growth/Decay of a Practical Phenomenon through its Graph

10.2.1 | Gradients of Curves by Drawing Tangents

10.2.2 | Applications of Graph in Real Life

Unit No. 11 : Loci and Construction (Januar

39 Week

Construction of Triangles
a) Construction of a Triangle when measure of three sides is given
b) Construction of a Triangle when the measure of two sides and their included angle are given.
c) Construction of a Triangle when measure of one side and two angles are given.
d) Construction of a Triangle when measure of two sides and angle opposite to one of them is
given.
Perpendicular Bisectors and Medians of a Triangle
«» Perpendicular Bisector
+ Median
» Point of Concurrency
» Circumcentre
+ Centroid
Angle Bisector of a Triangle
> Incentre
Altitudes of Triangle
» Orthocentre

111

*,

11.2

>

)

e ol o

11.3

114

41 \Week

11.5 | Loci and Construction

Loci in Two Dimensions
Circle

Parallel Lines
Perpendicular Bisector
Angle Bisector

7 7
0'0 0'0

115.1

O/
.0

*,

X3

%

115.2 Intersection of Loci

11.6 | Real Life Application of Loci




Unit No. 12: Information Handling (February)

15t Week

12. Information Handling
Discrete Data
Continuous Data

12.1 Ungrouped and Grouped Data
12.1.1 | Frequency Distribution
Graph of Frequency Distribution
12.1.2 a) Histogram
b) Frequency polygon
12.1.3 | Histogram (with unequal class limits)
12.1.4 | Frequency Polygon
2" week
12.2 Measures of Location (Central Tendency)
12.2.1 | Arithmetic Mean (A.M.)
12.2.2 | Median
12.2.3 | Mode
12.2.4 | Weighted Mean
12.2.5 | Real Life Situations Involving Mean , Weighted Mean, Median and Mode

Revision and Test

Unit No. 13: Probability (February)

31 Week

131 Probability of Single Event

13.2 Probability of an Event not Occuring

13.3 Real Life Problems involving Probability

4" Week

134 Relative Frequency as an Estimate of Probablity

135 Real Life Application of Relative Frequency

13.6 Expected Frequency

13.7 Real Life Applicatclass 10ion on Expected Frequency
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% Class 9" - ENGLISH

Complete text book of Class 9" by PECTAA Books. All Topics, Exercises along with Review Exercises

and Creative writing are included.

April

19




ISt Week

Unit 1: The Saviour of Mankind

SLOs | e

By the end of this unit Students will be able to :

Speak confidently and fluently in a wide range of contexts, for example, (conflict
resolution, panel discussion, role-play, dialogue, etc.) to fulfil different purposes
(exposition, argumentation, etc.)

Analyze that text comprises a group of paragraphs that develop on the main idea
addressed by the author throughout the text.

Apply skimming and scanning strategies for relevant information and main points in texts
to identify the writer's purpose and intended audience. Infer the theme/main idea of the
text, distinguishing between fact and opinion where necessary.

Examine the central idea of an informational text and analyze its development over the
course of the text, including its relationship to supporting ideas; provide an objective
summary of the text.

Demonstrate knowledge and application of parts of speech in oral and written
communication in varying degrees of complexity.

Follow the steps of the process approach to plan for writing a paragraph: brainstorming,
structuring, mind-mapping using a variety of graphic organizers, free writing, and note-
taking (Topics may be chosen from the list of themes, sub-themes and text types).

Write informative/explanatory texts to examine and convey complex ideas, concepts, and
information clearly and accurately through the effective selection, organization, and
analysis of content.

1: Vocabulary

1.1 | Pronunciation 1.2 | Dictionary skills 1.3 | Word patterns

2: Reading and Critical thinking

2.1 | Comprehension of questions 2.2 | Summary of text
3: Grammar
3.1 Parts of speech 311 Noun 3.1.2 Pronoun
3.1.3 | Verb 3.1.4 Adjective 3.1.5 |Adverb
3.1.6 | Conjunction 3.1.7 Interjection
4: Writing Skills

4.1 | Paragraph writing 4.2 Iliniglgiftiovri// 4.3 | Essay writing

5: Oral Communication Skills
5.1 | Respond to oral Discussion and short stories / Attentive listening




I

SLOs

*To learn the format of letter writing

*To write the letter by following the proper formal format.
*To learn and use the elements of story writing

*To write a moral story

L etter Letter to mother who is worried about your health
Letter to father asking him about your mother’s health
. i)
Story Kindness of the Rasoolullahp”,:igv
Writing A farmer and his sons

T e

SLOs
*To write a short dialogue between two people, use vocabulary , tone and style appropriate to context and
relationship between addresser and addressee.

Dialogue Between a teacher and a student

Revision and Test

ISt Week

Unit 2: Patriotism




By the end of this unit Students will be able to :

SLOs | ¢ Respond to text through oral discussion, telling short stories and acting plays.

e Read with correct pronunciation, appropriate pitch and voice variation suitable for
fictional and nonfictional texts.

e Distinguish cause from effect, fact from opinion (e.g., by noting outcomes, personal
comments, beliefs and biases), and generalized statements from evidence-based
information with specific reference to informational texts.

e Read, view and analyze a variety of readings grade-appropriate and high-interest books
and texts from print and non-print sources: Expositions (e.g., reviews, arguments)

e Apply knowledge of parts of speech, tenses, sentence structure and other features of
grammar and vocabulary to understand how language functions in different contexts and
make effective choices for meaning or style while reading, listening and writing.

e Write arguments to support claims in an analysis of substantive topics or texts, using
valid reasoning and relevant and sufficient evidence.

1: Vocabulary

1.1 | Inferred meaning 1.2 | Dictionary usage

2: Reading and Critical thinking

2.1 | Comprehension questions 2.2 Choose the correct option

2.3 | Fact or opinion

3: Grammar

3.1 | Tenses 3.2 Gerund 3.3 | Infinitives

3.4 | Gerunds Vs Infinitives 3.5 | Participles

4: Writing Skills

4.1| Paragraph writing 4.2 | Informative /Explanatory| 4.3 |Essay writing

5: Oral Communication SkKills

5.1 | Respond to oral Discussion/ Debate

2" \Week

Unit 3: Daffodils




SLOs | e

intonation.

By the end of this unit Students will be able to :
Demonstrate attentive listening' skills to respond orally with standard pronunciation and

meaning within texts including biases and opinions.

word meanings.

Use pre-reading and while-reading strategies to analyze and explore different layers of
Demonstrate understanding of figurative language, word relationships, and nuances in
Identify and use compound prepositions and prepositional phrases in writing.

Use paraphrasing skills to paraphrase a poem.
Use summary skills to write an objective summary of the given text and poems

1: Vocabulary

11

Connotative meaning

1.2

Denotative meaning

2: Reading and Critical thinking

2.1 | Comprehension questions

2.2 | Choose the correct option

3: Grammar
3.1 Figurative language in 3.1.1 | Simile 3.1.2 | Personification
poem
3.1.3| Hyperbole 3.1.4 | Metaphor 3.1.5 | Alliteration
3.1.6| Assonance 3.1.7 | Imagery

3.2 | Euphemism and Oxymoron
4: Writing Skills
41| Summary writing | 4.2 Paragraph writing
5: Oral Communication Skills
5.1 |Respond to oral Discussion /Group Presentation

SLOs

*To learn the format of letter writing
*To write the letter by following the proper formal format.
*To learn forms of verb




*To learn, identify and use the parts of speech

Letter to sister congratulating her on success in Examination.

Letter Letter to mother about the test you have just taken

Grammar |Forms of Verb , Parts of speech

[ ewe
SLOs

*To learn and use the elements of story writing
*To write a moral story

*To write a short dialogue between two people, use vocabulary , tone and style appropriate to context and
relationship between addresser and addressee.

Story Robbers turn good citizens
Writing The Muslim Brotherhood

Between a political activist and a teenager on importance of patriotism

Dialogue Between two students regarding Salaat

August

Unit 4: Hazrat Asma (R.A)

By the end of this unit Students will be able to :

SLOs | ¢ Engage effectively in a range of collaborative discussions (one-on-one, in groups, and
teacher-led) with diverse partners.

e Explain whether predictions about the content of a text are acceptable or should b
modified and why.

e Use all types of tenses correctly in speech and writing. Use gerunds, infinitives, and
participles. Use the aspect of time correctly in speech and writing.

e Write narratives to develop real or imagined experiences or experiences or events using
effective techniques, well-chosen details, and well-structured event sequences.

1: Vocabulary

1.1 | Inferred meaning 1.2 HDictionaryusage

2: Reading and Critical thinking

2.1| Comprehension questions




2.2| Choose the correct option
3: Grammar
3.1| Sentence usage 3.2 | Verbs 3.3 | Tenses
3.4 | Gerund 3.5 | Infinitives
4: Writing Skills
4.1 | Writing a narrative
5: Oral Communication Skills
5.1 Role play/ Interview / Discussion
SLOs

*To learn the format of letter writing

*To write the letter by following the proper formal format.
*To learn and use the elements of story writing

*To write a moral story

* To learn and use prepositions

Letter Letter to father requesting him to send some extra funds for payment of hostel dues.
Story - .
Writing The donkey trapped in his own trick

Grammar |Prepositions

September




ISt Week

Unit 5:

Women Empowerment through Entrepreneurship

By the end of this unit Students will be able to :
SLOs | ¢ Use rhetorical questions for a range of audiences.

e Examine different points of view (e.g., first-person, third-person narrative). Determine an
author's point of view or purpose in a text. Analyze how authors distinguish their position
from that of others.

e Analyze various types of biographies and autobiographies connected to different fields
and professions. (e.g., a person's life story in print and multimedia), determining which
details are emphasized in each type.

e Comprehend and use contemporary idioms and proverbs in the different texts and in their
speech.

e Demonstrate command of the conventions of Standard English capitalization,
punctuation, and spelling when writing in different varieties of texts.

e Write formal letters to people in extended academic and professional environments for
various purposes.

1: Vocabulary
1.1 | Connotative and Denotative meaning
1.2 | Proverb 1.3 Idioms
2: Reading and Critical thinking
2.1| Comprehension questions
2.2| Choose the correct option
2.3 | Cause and Effect
3: Grammar
3.1 | Punctuation 3.1.1 | Full stop 3.1.2 | Comma
3.1.3| Apostrophe 3.1.4 | Question marks 3.1.5 | Exclamation mark
3.1.6| Capitalization
4: Writing Skills
4.1| Writing draft 4.2 | Editing a draft 4.3 Proof reading
5: Communication Skills
5.1 Respond to oral discussions 5.2 Short stories/ Role-play
5.3 Community meeting 54 Discussion




[ wee
SLOs

*To learn the format of letter writing

*To write the letter by following the proper formal format.

*To write an application with proper format and subject content

Letter to friend congratulating him/ her on her birthday
Letter Letter to friend requesting him/ her to spend him/ her spring holidays with you.
Letter to brother about the importance of the study of science subjects.

Application |For leave , For fee concession / stipend

e
SLOs

*To learn and use the elements of story writing
*To write a moral story

*To write a short dialogue between two people, use vocabulary , tone and style appropriate to context and
relationship between addresser and addressee.

A friend in need is a friend indeed
Story A faithful friend
Writing A foolish stag

Develop stories from the given outlines (1-3)

Dialogue Asking one’s way

SLOs
*To enable students to use tense structures in writing

Grammar [Tenses (Translation)




October

It Week
Unit 6: The value of Time
By the end of this unit Students will be able to :
SLOs | ¢ Engage in extended discussions.

e Examine how an author develops and contrasts the points of view of different characters or
narrators in a text.

e Critique the plot development with respect to different aspects of the story.

e Examine the particular elements of a story or drama (e.g., how the setting shapes the
characters or plot).

e Examine stages of plot development in a fictional (exposition, setting, climax, text.
character development, resolution)

e Analyze how complex characters (e.g., those with multiple or conflicting motivations)
develop over the course of a text, interact with other characters, and advance the plot or
develop the theme.

e Apply editing and proofreading skills to a wide range of texts and contexts.

e Apply the techniques of writing the first draft with sufficient details, proofreading and
editing to suit the purpose and audience. |

e Write and critique (self/peer checking) the final draft after editing and proofreading.
Ensure that the topic sentence of each paragraph contains the main idea of the essay/piece
of writing and also that each paragraph develops the idea of its topic sentence. Use the
technique of hook, and lead-in sentences to develop the flow of thought.

1: Vocabulary
1.1 | Consult a thesaurus
1.2 | Use a Dictionary
2: Reading and Critical thinking
2.1| Comprehension questions
2.2| Plot Development Review
3: Grammar
3.1 | Conjunctions 3.1.1| Coordinating Conjunctions| 3.1.2 Sub_ordm_atmg
Conjunction
3.1.3| Correlative Conjunctions | 3.2 | Transition words/ devices
4: Writing Skills
4.1 Wf't'“_g and 4.2 | Creative writing
reviewing story

5: Oral Communication Skills




5.1 Respond to Oral Discussion

ek
SLOs

*To learn the format of letter writing

*To write the letter by following the proper formal format.
*To enable students to use tenses structures in writing

L etter Letter to friend congratulating him on the marriage of his sister.
Letter to friend requesting him to lend some books.

Grammar ([Tenses

T e
SLOs

*To learn and use the elements of story writing
*To write a moral story

*To enable students to change the voice of the sentences

A Big Reward

The tailor and the elephant

Develop stories from the given outlines (4-6)

Story
Writing

Grammar |Active passive voice

SLOs
*To write an application with proper format and subject content

*To write a short dialogue between two people, use vocabulary , tone and style appropriate to context and
relationship between addresser and addressee.

Application |For character certificate, for a job

Dialogue Between a tailor and a customer




November

It Week
Unit 7: If (Poem)
By the end of this unit Students will be able to :
SLOs | ¢ Discuss how authors use language, including figurative language, considering the impact
on the reader. Discuss their own understanding of the above critically.
e Make recommendations and develop an interest in fiction and poetry.
e Provide an objective summary of fiction and poetry texts.
e Examine and interpret the use of conjunctions and transitional devices in speech and
writing for effective communication.
e Recognize and use subordinating conjunctions to connect independent clause/s to
dependent clause/, e.g., He could not attend the meeting because he was sick.
e Recognize and use correlative conjunctions including pairs such as both/and, either/or,
neither/nor, not/but and not only/but also, etc.
1: Vocabulary
1.1 | Contextual clue
1.2 | Figures of speech
2: Reading and Critical thinking
2.1 | Comprehension questions
2.2 | Summary writing
3: Grammar
3.1 | Conjunctions 3.2 | Transitional devices
4: Writing Skills
4.1| Paraphrasing 4.2 | Summary writing
5: Oral Communication Skills
5.1 Dialogue




e
SLOs
*To learn the format of letter writing

*To write the letter by following the proper formal format.

Letter to friend thanking for her hospitality during your visit to her house.
Letter to friend condoling the death of his mother.

sLos ]
*To learn and use the elements of story writing
*To write a moral story

*To write a short dialogue between two people, use vocabulary , tone and style appropriate to context and
relationship between addresser and addressee.

Letter

Story The Boy who cried “Wolf “
Writing Develop stories from the given outlines (7-8)

Dialogue Between a brother and a sister concerning time

SLOs
* To comprehend the passages and answer the given questions
Grammar

and Comprehension of passages
composition

December

ISt Week

Unit 8: The Impact of Globalization on Culture and Economy

By the end of this unit Students will be able to :

SLOs | ¢ Ask and answer questions of personal relevance, information and a variety of
communicative purposes.

e Construct sentences using the sentence patterns and structures learnt in earlier classes.

e Construct complex sentences and paragraphs using main and subordinate clauses with
appropriate transitional devices and correct punctuation in varying degrees of complexity

e Develop precis writing skills. Write precis effectively.

e Write multiple paragraphs of free writing for fluency, creativity, brainstorming or
pleasure.




e Proofread and edit texts for errors in sentence structure, subject/verb agreement,

noun/pronoun agreement, reference words, connectives/transitional devices, punctuation
and spelling.

1: Vocabulary

1.1 JAnagrams

2: Reading and Critical Thinking

2.1 | Comprehension questions

2.2 | Choose the Correct option

3: Grammar

3.1 | Sentence Structure 3.1.1 | Structure of Simple Sentence

3.1.2 | Structure of Complex Sentence

4: Writing Skills

4.1 |Precis writing

5: Oral Communication Skills

5.1 Mind maps / Dialogues

e
SLOs

*To learn the format of letter writing

*To write the letter by following the proper formal format.
*To learn and use the elements of story writing

*To write a moral story

Letter to brother advising him to take steps to improve his health.
Letter Letter to sister thanking her for a gift.
Story The Jester and the king

Writing Develop stories from the given outlines (9-10)




January

ISt Week

Unit 9: Quality Education: A key to Success

SLOs

By the end of this unit Students will be able to:

Perform a drama/ role play/play script preferably on SDGs.

Summarize complex concepts, processes, or information by paraphrasing them using
correct language structure, transitional devices, own words and relevant punctuation
marks. Make inferences to draw conclusions from, e.g. contextual information, writer's
viewpoint, implied information.

Interpret and integrate information from a variety of sources for comprehension (e.g.,
maps, graphs, charts, diagrams).

Cite strong and thorough textual evidence to support analysis of what the text says
explicitly as well as give inferences drawn from the text.

Clarify the meaning of unknown and multiple-meaning words and phrases.

Identify and use adjectival, prepositional, and adverbial phrases in reading and writing
tasks.

Research for short projects to answer a question (including a self-generated question) or
solve a problem; synthesize multiple sources available on the subject, demonstrating
understanding of the subject under investigation while writing or presenting their
assignment.

1: Vocabulary

11

Contextual clues and its use in the Sentences

2: Reading and Critical Thinking

2.1

Comprehension questions

2.2

Choose the Correct option

2.3

Paragraph Writing

3: Grammar

3.1

Phrase 3.1.1| Adjectival phrase

3.12

Prepositional phrase 3.1.3| Adverbial phrase

4: Writing Skills

4.1

Writing a Book Review

5: Oral Communication Skills




5.1 Presentation/Speech

2" \Week

Unit 10: The Silent Predator and the Majestic Prey Snow Leopard and Markhor

By the end of this unit Students will be able to :

SLOs | ¢ Give an informed personal and analytical response to a descriptive and informative text.

e Reading to analyze descriptive/argumentative essays.

e Distinguish between the connotative and denotative meanings of words, both similar and
dissimilar denotations and their appropriate use in a variety of writing, and texts.

e Acquire and use appropriate words and phrases for reading, writing, speaking, and
listening; independently gather vocabulary when considering a word or phrase important
for comprehension or expression.

e Use hyphens (hyphenated nouns and adjectives) in words, letter string-ough/words.

e Write a descriptive composition (giving physical description and characteristics/traits of a
person/object/place moving from general to specific), using correct punctuation and
spelling, by using the process approach - brainstorming, mind mapping, and writing a
first draft.

e Demonstrate attentive listening skills to respond orally with standard pronunciation and
intonation.

1: Vocabulary

1.1 | Contextual clues

1.2 | Denotative and Connotative meaning

2: Reading and Critical Thinking

2.1 | Comprehension questions

2.2 | Paragraph writing

2.3 | Pronunciation

2.4 | Organizational patterns in a text

3: Grammar

3.1| Hyphenated Nouns 3.2 | Hyphenated Adjectives

4: Writing Skills

4.1 | Writing Descriptive Composition

5: Oral Communication Skills




5.1 | Respond to Oral Discussion and Short Stories

5.2 | Dialogues
e
SLOs

*To learn the format of letter writing
*To write the letter by following the proper formal format.

Letter to friend thanking him for the books he lent to you.

Letter Letter to book seller to send you some books

Grammar |Revision of all Tenses and grammar

February

ISt Week

Unit 11: The Dear Departed (one-act play)

By the end of this unit Students will be able to :

SLOs | ¢ Explore simple to complex ideas and issues in one-act play, or assembly/class
presentation

e Analyze organizational patterns in a text to list/ sequence of ideas/events, comparison-
contrast, cause-effect, problem-solution, reasons/assumptions-conclusion

e Change into indirect/direct speech (present, past and perfect tenses, future, modals, time
and questions, orders, requests, suggestions and advice) in speech and writing.

e Write multiple paragraphs essays or stories, poems or play script using mechanics for
correct writing.

e Write a dialogue between multiple people, giving narration/background in brackets, using
conventions of the director's notes. Use vocabulary, tone and style appropriate to the
context and relationship between the addresser and addressee

1: Vocabulary

1.1 | Connotative and Denotative Meaning

1.2 | Root words

2: Reading and Critical Thinking




2.1 | Comprehension questions

2.2 | Characters Evaluation

2.3 | Plot Diagram

3: Grammar

3.1 | Direct and indirect narration

4: Writing Skills

4.1 Writing practice with mind map 4.2 | Dialogue writing

4.3 | Elements of story

5: Oral Communication SkKills

5.1 Respond to Oral discussion / Enact play / Discussion on play

Grammar |Revision of all Tenses and Active passive voice

3rdand 4t Week

Revision of complete text book and test sessions
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% CLASS 9 -BIOLOGY s

All the chapters and exercises will be included in QAT which are given in PECTAA Book.
Chapter No. 1: The Science of Biology

April
Week 1
e Define Biology.
o Define major fields of Biology as Botany, Zoology and Microbiology.
e Define the sub fields of Biology.
SLOs | ® Relate that Biology connects with other natural sciences.
e Distinguish in terms of the broad subject matter the fields, (Biophysics, Biochemistry,
Computational Biology, Biogeography, Biostatistics, Biotechnology, Bio economics).
e Explain with examples how Biology is the subset of the natural sciences and of the life
sciences.
1.1 Biology and its Branches
1.2 Relationship of Biology with other Sciences
Week 2
e Identify the Careers in Biology.
e State that the Holy Quran instructs to reveal the study of life.
SLO’s | e Justify with examples that science is a collaborative field that requires interdisciplinary
researchers working together to share knowledge and critique ideas.
1.3 Careers in Biology
1.4 Quranic Instructions to Reveal the Study of Life
15 Science as a Collaborative Field
Week 3
o Describe the steps of the scientific method.
SLO’s | ¢ Evaluate the term ‘hypothesis, ‘theory’ and ‘law’ in the context of research in the natural
sciences.
1.6 Scientific Method
1.7 Theory and Law (Principle)
1.8 Malaria-An Example of Biological Method
Week 4
Exercise

Chapter No. 2: Biodiversity




May

Week 1

e Define biodiversity and classification.

SLO’s e Describe advantages of classification.
e List the taxonomic ranks of classification.
2.1 Biodiversity
2.2 Classification
2.3 Taxonomic Ranks
Week 2
e Discuss the history of classification schemes.
SLO’s e List the three distinct domains into which living organisms are broadly classified
into.
2.4 History of Classification
2.5 Domains of Living Organisms
Week 3
e Describe the Complications of classifying Viruses.
SLO’s e Outline the Binomial Nomenclature system.
2.6 Classification of domain Eukarya
2.7 Status of Virus in Classification
2.8 Binomial Nomenclature
Week 4
Exercise
Chapter No. 3: The Cell
August
Week 4
o Describe Cell as the basic unit of Life.
SLO’s e Compare with diagrams the structure of Animal and Plant cells.
o Sketch different sub Cellular Organelles and outline their roles.
3.2 Structure of Cell
Chapter No. 3: The Cell
September
Week 1

50




e |dentify different Types of cells (mesophyll cell, epidermal cell, neurons, muscle,
red blood cell, liver cell) and sketch their structures.

e Describe the concept of division of labour and how it applies within cells (across

SLO’s organelles) and in multicellular organisms (across cells).

e Describe Cell Specialization.

e Define Stem Cells as unspecialized Cells.

3.3 Structural Advantages of Plant and Animal cells
3.4 Cell Specialization

35 Stem Cells

Exercise

Chapter No. 4 Cell Cycle
September
Week 2

e Describe cell cycle.
SLO’s | ® Explain mitosis and stages of mitosis (by use of sketch and diagrams).
e Outline the significance of mitosis.

4.1 Cell Cycle
4.2 Mitosis

Week 3

e Explain meiosis and stages of meiosis (by use of sketch and diagrams).
e Compare the processes of mitosis and meiosis.

SLO’s | ¢ Qutline the significance of meiosis.

4.3 Meiosis

4.4 Comparison between Mitosis and Meiosis
Week 4

Exercise

October

Week 1

e Distinguish between tissues, organs and organ systems with examples from animals and
’ plants.

SLO’s | «  Discuss the different types of tissues that come together to form the leaf.

o Explain plant physiology in terms of structures and roles of various plant organs.

5.1 Levels of Organization




5.2 Organs and Organ Systems in Plants

Week 2

o Enlist the different type of tissue that comes together to form the stomach organ in the
human body.

e Discuss the organ systems that come together to form the human body.

SLO’s | « Describe the advantages of homeostasis.

e Discuss how various organs and organ systems of the human body work to maintain
homeostasis.

5.3 Organs and Organ systems in Humans
5.4 Homeostasis
Exercise

Chapter No. 6: Biomolecules

Week 3

e Define Biochemistry/Molecular Biology.
e Outline the various types of common biomolecules (Carbohydrates, proteins, lipids,
DNA, RNA) including their location inside the cell and main roles.

SLO’s e Define carbohydrates and outline the structure, function and sources of carbohydrates.
e Identify carbohydrates as monosaccharides, disaccharides and polysaccharides.
e Outline the structure, function and sources of proteins with structure of amino acids.
6.1 Biomolecules

6.2 Carbohydrates

6.3 Proteins

Week 4

e Outline the structure, function and sources of lipids.
e Describe briefly the structure of DNA.
e Outline the function of DNA as carrier of hereditary information.
SLO’s | e Describe briefly the structure of RNA.
e Outline the function of RNA as aid in converting hereditary information into proteins.
e QOutline how information in the DNA is converted to information on RNA and then into
proteins.
6.4 Lipids
6.5 Nucleic acids
6.6 The working of DNA and RNA
Exercise

Chapter No. 7: Enzymes

November

Week 1




e Define Metabolism, Catabolism and Anabolism with examples.
SLO’s | e Define Enzymes and describe their characteristics.

7.1 Metabolism

1.2 Enzymes

Week 2

e Describe and depict the Mechanism of Enzyme Action.
e Describe the factors which could influence Enzyme Activity.

SLO’ . .. . s
> le Describe competitive and non-competitive Enzyme Inhibition.

7.3 Mechanism of Enzyme Action

7.4 Factors that Affect the Activity of Enzymes

7.5 Enzyme Inhibition

Week 3

Exercise

Week 4

Revision and Tests

Chapter No. 8: Bioenergetics

December

Week 1

e Describe the importance of oxidation-reduction reactions.
SLO’s | e Explain ATP as a molecule that is the chief energy currency of all cells.

8.1 ATP: The Cell’s Energy Currency

Week 2

e Describe photosynthesis.

e State the role of chlorophyll found in chloroplast.

e State the equation (in words or symbols) for photosynthesis.

e Describe respiration.

e Describe anaerobic respiration and state its importance.

SLO’s | o State the equation (in words or symbols) for aerobic respiration.

e Compare aerobic and anaerobic respiration with reference to the amount of energy
released.

e List ways in which respiratory energy is used in the body.

e Compare respiration and photosynthesis.

8.2 Photosynthesis

8.3 Cellular Respiration




Exercise

Chapter No. 9 Plant Physiology

January

Week 1

SLO’s

e Define mineral nutrition in plants.

e Categorize mineral nutrients of plants into macronutrients and micronutrients.

e State that nitrogen is important in protein synthesis and magnesium for chlorophyll
formation.

e Conceptualize transport and its needs.

e Explain the internal structure of root and root hair.

e Explain how roots take up water and mineral salts by active and passive absorption.

9.1

Nutrition in Plants

9.2

Transport in Plants

Week 2

SLO’s

e Describe transpiration and relate this process by cell surface and stomatal opening
and closing.

e Describe temperature, wind and humidity as the factors affecting the rate of
transpiration.

e Describe the mechanism of transport of water and salt in plants.

9.3

Transpiration

9.4

Transport of Water in Plants

Week 3

SLO’s

e Explain the mechanism of food translocation by the theory of pressure flow
mechanism.
e Describe the process of gaseous exchange in plants.

9.5

Translocation of Food in Plants

9.6

Gaseous Exchange in Plants

Week 4




e Describe the mechanism/adaptation in plants for excretion of wastes.
SLO’s | e Explain osmotic adjustments in plants.
9.7 Mechanism for Excretion in Plants
9.8 Osmotic Adjustments in Plants
Exercise
Chapter No. 10: Reproduction in Plants
February
Week 1
e Describe different types of asexual reproduction i.e. binary fission, budding, spore
, formation and vegetative propagation.
SLO's |, Explain vegetative propagation in plants (through stem, suckers and leaves).
10.1 Types of Asexual Reproduction
Week 2
e Distinguish between vegetative propagation and artificial propagation.
SLOs | ® Describe the two methods of artificial vegetative propagation. (Stem cutting and grafting).
e Explain sexual reproduction in plants.
10.2 Acrtificial Propagation
10.3 Sexual Reproduction in Plants
Exercise
Chapter No. 11: Biostatistics
February
Week 3
e Define Biostatistics and its uses.
SLO’s | e Define and calculate Mean, Median and Mode.
e Sketch a bar chart for a given set of Biological data.
111 Introduction of Biostatistics
11.2 Mean, Median and Mode
11.3 Bar Chart
Exercise

Week 4

Revision and Test
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% CLASS 9 - COMPUTER SCIENCE AND ENTREPRENEURSHIP #*
Chapter 1: Introduction to computational systems

April (1t Week)

1.1 Theory of Systems

1.2 Software

Students should be able to:

o Define and describe general system theory, its types, objectives, components.

e Explain the importance of system objectives such as processing information,

SLOs supporting applications, and achieving specific goals.

e Describe a computer as a system, including its objectives, architecture, components,
and interactions.

e Recognize the role and importance of computer system components and their
interactions.

April (2" Week)

13 The Architecture of von Neumann Computers

14 Number Systems




Students should be able to:

e Understand the Von Neumann architecture and its core components: CPU,
motherboard, memory, storage devices, input/output ports, and devices.
e Explain the relationship between the CPU, memory, and storage, and how data flows

SLOs within a system.

e Describe how components within a computer system interact to execute tasks, such as
how the CPU fetches, decodes, and executes instructions stored in memory.

e The different number systems, including decimal, binary, hexadecimal, and octal, and
their respective base values and digits.

April (3" Week)
15 Data Representation in Computing Systems
16 Binary Arithmatic Operations
Students should be able to:

e The representation of whole and real numbers in a computer, including binary encoding
methods for both.

e How various arithmetic operations, such as addition, subtraction, multiplication, and

SLOs division, are performed on binary representations of numbers?

e The concept of common text encoding schemes, such as ASCII and Unicode, and how
they represent characters.

e Key terms related to data representation, including ASCII, Unicode, binary, signed
and unsigned numbers, bits, bytes, hexadecimal number systems, negatives in binary,
two's complement and binary arithmetic.

April (41" Week)
1.7 Common Text Encoding Schemes
Exercise
Students should be able to; Understand System Theory:
¢ Identify and explain the significance of system software and application software.
SLOs e Understand the role and main functions of system software.

e Demonstrate and differentiate between system software and application software,
understanding their roles within a computer system.

Chapter 2: System Design and Troubleshooting




May (15t Week)

2.1

Basic Concept of Digital Systems

2.2

Boolean Algebra and Logic Gates

SLOs

Students should be able to:

e Understand Analog and Digital signals along with ADC and DAC.
¢ Understand Boolean functions and operations, such as Boolean AND, and OR.
e Construct Boolean expressions using variables and Boolean operators.

May (2" Week)

2.3

Simplification of Boolean Functions

2.4

Creating Logic Diagrams

SLOs

Students should be able to:

Relate common Boolean identities and Boolean simplification procedures.
Introduce several types of gates and their functions.

Build truth tables for the operations of logical expressions.

Introduce logic diagrams of digital system.

May (3" Week)

2.5

System Troubleshooting

Exercise

SLOs

Students should be able to; Understand System Theory:

e Explain the importance of troubleshooting in maintaining and operating computer
systems effectively.

e Describe how systematic troubleshooting helps prevent and resolve computer issues.

e Demonstrate the ability to systematically troubleshoot computer issues

e Apply basic troubleshooting techniques, including Identifying and addressing basic
hardware and software issues.

e Implement strategies for maintaining a safe and organized computer workspace.

e Understand the importance of data backups and apply methods for effective data
protection.

e Diagnose and address hardware isssue, including hardware failures like RAM or
hard drive issues. Performing component replacements and upgrades.




Chapter 3: Computer Networks

May (4™ Week)

3.1

Network as a System

3.2

Fundamental Conpects in Data Communication

SLOs

Students should be able to:
e Understand and explain computer networks as systems, their objectives, components,
and data communication among these components.
e Understand fundamental concepts in data communication, including sender, receiver,
protocol, message, and communication medium.
e Understand key concepts related to computer networks, including networking
devices, network topologies, and transmission modes.

August (4" Week)

3.3

Nwtworking Devices

3.4

Network Topoligies

SLOs

Students should be able to:
e Understand the benefits of using computer networks, such as resource sharing and
data communication.
e Differentiate networking devices and network topologies.

September (15t Week)

3.5

Transmission Modes

3.6

The OSI Networking Model




Students should be able to:

e Differentiate transmission modes.
e Know key networking terms like the 7-layer OSI networking model, packet

SLOs switching, circuit switching, router, TCP/IP, IP, UDP, DNS, DHCP, host, browsers,
layering, encapsulation, and various protocols involved in TCP/IP communications.
e Identify and describe different types of networks using the 7-layer OSI networking
model.
September (2" Week)
3.7 Ipv4 and Ipv6
3.8 Network Protocols
Students should be able to:
SLOs e Know standard protocols involved in TCP/IP communications.
¢ Differentiate between components of data communication.
September (37 Week)
3.9 Network Security
3.10 Network Security Methods
Students should be able to:
e Understand different methods of network security, their advantages, and
SL.Os disadvantages.
e Understand real-world applications of computer networks, including various
network-based services and how they are used.
September (4" Week)
3.11 | Types of Networks




3.12 | Real-World Applications of Computer Networks
Exercise
SLOs | Students should be able to:
e Understand the 7-layer OSI networking model and its related protocols.
e Understand how protocols, data packets, and network services like DNS and DHCP
function in a networked environment.
Chapter 4. Computational Thinking
October (15t Week)
41 Computational Thinking
4.2 Principles of Computational Thinking
Students should be able to;
e Define computational thinking and its key components: decomposition, pattern
SLO recognition, abstraction, and algorithms.
S e Explain the principles of computational thinking, including problem understanding,
problem simplification, and solution selection and design.
October (2" Week)
4.3 Algorithm Design Methods
4.4 Evalution Techniques for an Algorithm
45 Dry Run
Students should be able to;
e Describe algorithm design methods, specifically flowcharts and pseudocode, and
understand the differences between them.
SLOSs Create and interpret flowcharts to represent algorithms visually.

Write pseudocode to outline algorithms in a structured, human-readable format.
Engage in algorithmic activities, such as design and evaluation techniques.
Conduct dry runs of flowcharts and pseudocode to manually verify their
correctness.




October (3" Week)

Introduction to LARP

4.6
47 Error Identification and Debugging
Exercise, Test & Revision
e Understand the concept and importance of LARP (Logic of Algorithms for
Resolution of Problems).
e Implement LARP activities to practice writing algorithms and drawing flowcharts.
o ldentify different types of errors in algorithms, including syntax errors, logical
errors, and runtime errors.
e Apply debugging techniques to find and fix errors in algorithms.
SLOs e Recognize common error messages encountered during LARP and learn how to aen
i address them.
e Demonstrate problem-solving skills by applying computational thinking principles
to real-world scenarios.
e Evaluate the efficiency of different algorithms and improve them based on
performance analysis.
Chapter 05: Web Development with HTML, CSS, and JavaScript
October (4™ Week)
5.1 Web Development
52 Basic Components of Web Development
53 Getting Started with HTML
Students should be able to;
Understand JavaScript syntax and data types.
SLOs Work with variables, operators, and functions in JavaScript.

Create simple programs using JavaScript.
Create HTML forms and style them.

November (1%t Week)




HTML Basic Structure

5.4
55 Creating Content with HTML
Students should be able to:
e Use JavaScript to handle events, operators, variables, and functions.
e Develop static web pages.
e Apply HTML tags appropriately to create webpages.
SLOs e Create a basic HTML page.
e Add text, images, and links to a page.
e Create lists and tables.
e Apply styles to HTML elements.
November (2" Week)
56 Styling with CSS
57 Introduction to JavaScript
Exercise
Students should be able to:
e Work with fonts, colors, and backgrounds.
e Create web pages to display data in the paragraphs and lists.
SLOs e Familiarize students with CSS syntax.
e Create layouts with CSS.
e Organize images and text effectively.
Chapter 06: Data Science and Data Gathering
November (37 Week)
6.1 Data
6.2 Data Types
6.3 Organising and Analysing Data




Students should be able to:

e Organise data effectively and apply basic data analysis techniques to draw
meaningful conclusions from both structured and unstructured data.
e Gain knowledge of various data collection methods and tools, including surveys,

SLOs questionnaires, and online sources, and understand how to use these methods to
gather relevant data.
e Describe different data storage techniques such as spreadsheets, databases, data
warehouses, and NoSQL, and understand their applications in managing data.
November (4" Week)
6.4 Data Types
6.5 Data Visualization
6.6 Data Pre-Processing and Analysis
Students should be able to:
e Learn data pre-processing techniques and apply quantitative and qualitative analysis
methods to interpret data and generate insights.
SLOs e Understand the role of cloud storage and collaborative tools in data management, and
apply best practices for data protection and remote access.
e Be aware of ethical practices related to data privacy, confidentiality, and legal
frameworks, and understand the importance of secure data handling.
December (15t Week)
6.7 Cloud Storage and Data Backups
6.8 Introduction to Data Science
Exercise
Students should be able to:
¢ (Gain an introduction to data science, including its definition, scope, and fundamental
principles, and understand the impact of data science on various applications.
SLOs e Explain the concept of big data, its characteristics, and its practical applications in

domains, such as retail, healthcare, finance, and transportation.
e Learnabout various data science tools and techniques, including predictive modelling
and graph analytics.




Chapter 07: Emerging Technologies in Computer Science

December (2" Week)

7.1

Introduction to Artifical Intelligence

1.2

Al Algorithms and Techniques

SLOs

Students should be able to:

Define Artificial Intelligence (Al).

Identify various applications of Al in different domains such as healthcare, education,
and gaming.

Explain the subfields of Al, including machine learning, natural language processing,
computer vision, and robotics.

Understand the role of Al techniques in advancing machine learning models and other
capabilities.

Define the Internet of Things (IoT) and understand its significance in connecting
devices and systems.

Describe the components of 10T systems, including sensors, devices, networks, and
data analysis.




December (3" Week)

73 Introduction to Internet of Things

Exercise

Students should be able to:

e Explore various applications of 10T in domains such as smart homes, healthcare, and
transportation.

e Discuss security and privacy considerations in 10T deployments.

e Analyze the potential risks and challenges associated with Al and 10T, including data

SLOs privacy and algorithmic bias.

e Examine policy and regulatory frameworks addressing the challenges of Al and loT
Evaluate the social impact of Al and loT on daily life, work environments, and society
at large.

e Develop strategies for addressing ethical concerns and maximizing the social
benefits of Al and IoT.

Chapter 08: Ethical, Social, and Legal Concerns in Computer Usage

January (1t Week)

8.1 Secure Computer Usage

8.2 Responsible Computer Usage

Students should be able to:

e Describe the importance of using computers safely and responsibly in daily activities.

e Explain how to protect personal information while using computers and online
platforms.

SLOs e |dentify the factors to consider when selecting computer hardware and software for
safety, efficiency, and compatibility.

e Demonstrate how to create strong and unique passwords.

e Identify concept and benefits of Two-Factor Authentication (2FA), risks of using
public Wi-Fi for sensitive transactions.

January (2" Week)

8.3 Best Practices in Online Behavior




8.4 Intellectual Property Rights
Exercise
Students should be able to:
e Identify and avoid common online scams and phishing attempts.
e Understand importance of regularly backing up important data.
e Describe responsible behavior on social media, email, cloud services, and online
applications.
SLOs e Explain the significance of privacy settings and data security measures in protecting
personal information online.
e |dentify ethical and legal responsibilities related to intellectual property rights,
including copyright, trademarks, and patents.
e Describe ethical guidelines for data collection, storage, and sharing, including the
importance of informed consent and data security.
Chapter 09: Entrepreneurship in Digital Age
January (3" Week)
9.1 Entrepreneurship
Students should be able to:
e Define entrepreneurship and understand its significance in the digital age.
SLOs ) . . . .
e Differentiate between various types of entrepreneurs, including startup founders,
social entrepreneurs, and intrapreneurs.
January (41" Week)
9.2 Entrepreneurship in the Digital Landscape
Students should be able to:
e Identify key characteristics of successful entrepreneurs, such as innovation and risk-
SLOs taking.

e Analyze the impact of digital technologies on entrepreneurship, including digital
marketing and e-commerce strategies.




February (1%t Week)
9.3 Business Idea Generation
Students should be able to:

e Apply data analysis techniques to make informed business decisions.
SLOs e Generate and develop innovative business ideas through problem identification and
creative problem-solving techniques.
February (2" Week)
9.4 Developing Business Plans

Students should be able to;

e Create comprehensive business plans that include market analysis, revenue models, and

SLOs digital marketing strategies.
February (3" Week)
95 Ethical and Sustainable Entrepreneurship
Students should be able to;
SLOs e Understand the principles of ethical and sustainable entrepreneurship and their

importance in business operations.

February (4" Week)

Exercise, Test & Revision
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#% CLASS 9 - CHEMISTRY #*

All Exercises and Examples will be included in QAT which are given in PCTB

Chapter No. 1: States of Matter and Phase Changes (April )

(Ist Week)

11

What is Chemistry

1.2

States of Matter

1.3

Elements, Compounds and Mixtures

SLOs

Students will be able to:

e Define chemistry as the study of matter, its properties, composition, and
interactions with other matter and energy. Or Study of earth (solids), Air
(gasses), Sea (liquids) and sky (plasma) and their interaction with each
other.

e Explain with examples that chemistry has many sub-fields and
interdisciplinary fields.
some examples include:

* Biochemistry

* Medicinal Chemistry
* Polymer Chemistry

* Geochemistry

* Environmental Chemistry
* Analytical Chemistry
* Physical Chemistry

* Organic Chemistry

* Inorganic Chemistry
* Nuclear Chemistry

* Astrochemistry

e Define matter as a substance having mass and occupying space.

e State the distinguishing macroscopic properties of commonly observed
states of solids, liquids and gasses in particular density, compressibility,
and fluidity.

e Identify that state is a distinct form of matter (examples could include
familiarity with plasma, intermediate states and exotic states e.g., BEC or
liquid crystals) .

(2 Week)

14

Allotropic Forms of Substances

1.5

Difference between Elements, Compounds and Mixtures

1.6

Solution ,Colloid Solution and Suspension




Students will be able to:

e Explain the allotropic forms of solids (some examples may include diamond,
graphite, and fullerenes) .

SLOs e Explain the difference between elements, compounds and mixtures .

e Identify solutions, colloids, and suspensions as mixtures and give an
example of each .

(3" week )

1.7 Formation of Unsaturated and Saturated Solutions

1.8 | Effect of Temperature on the Solubility of Solutes

1.9 Exercise

Students will be able to:
SLOs e Explain the effect of temperature on solubility and formation of unsaturated and
saturated solutions.

(4™ week )

TEST & REVISION

Chapter No. 2: Atomic Structure (May)

(1%t week)

2.1 | Introduction

2.2 | Structure of Atom

2.3 | Atomic Number and Mass Number

Students will be able to:

e Explain the structure of the atom as a central nucleus containing neutrons and protons
surrounded by electrons in shells .

e State that, orbits (shells) are energy levels of electrons and a larger shell implies
higher energy and greater average distance from nucleus.

e State that electrons are quantum particles with probabilistic paths whose exact paths
and locations cannot be mapped (with reference to the uncertainty principle}.

e Explain that a nucleus is made up of protons and neutrons held together by strong

SLOs nuclear force .

e Explain that an atomic model is an aid to understand the structure of an atom.

o State the relative charge and relative masses of a subatomic particles (an electron,
proton and neutron) .

e Interpret the relationship between a subatomic particle, their mass and charge.

o lllustrate the path that positively and negatively charged particles would take under
the influence of a Uniform Electric Field.

e Define proton number / atomic number as the number of protons in the nucleus of an
atom.




(2" Week)

2.4 | Isotopes and their Masses
2.5 | Relative Atomic Mass
2.6 | Exercise

Students will be able to:

e  State that radioactivity can change the proton number and alter an atom 's identity.

e Define nucleon number / atomic mass as sum of number of protons and neutrons in the
nucleus of an atom.

e Define isotopes as different atoms of the same element that have same number of
protons but different neutrons .

e State that isotopes can affect molecular mass but not chemical properties of an atom.

e Determine the number of protons and neutrons of different isotopes.

o Define relative atomic mass as the average mass of isotopes of an element compared to

SLOs 1/12th of mass of an atom of Carbon-12 .

e State that isotopes can exhibit radioactivity .

e Discuss the importance of isotopes using carbon dating and medical imaging as
examples. Describe the formation of positive (cation) and negative (anion) ions from
atoms.

e Interpret and use the symbols for atoms and ions .

e Calculate relative atomic mass of an element from relative masses and abundance of
isotopes,

e Calculate the relative mass of an isotope given relative atomic mass and abundance of
all stable isotopes.

Chapter No. 3 : Chemical Bonding (May)
(3@ Week )
3.1 | Why Do Atoms Form Chemical Bonds?
3.2 | Chemical Bond
3.3 | Metallic Bond
3.4 | Electropositive Character of Metals
3.5 | Electronegitive Character of Non Metals




Students will be able to:

Describe that noble gas electronic configuration, octet and duplet rules help predict
chemical properties of main group elements.

Compare between the formation of cations and anions.

Account for the electropositive and electronegative nature of metals and non-metals.
Define ionic, covalent, coordinate covalent and metallic bonds .

SLOs o Differentiate between ionic compounds and covalent compound s. (The following
points need to be included in the respective definitions:
a. lonic Bond as strong electrostatic attraction between oppositely charged ions
b. Covalent bond as strong electrostatic attraction between shared electrons and two
nuclei.
c. Metallic bond as strong electrostatic attraction between cloud/sea of delocalized
electrons and positively charged cations).

(4™ Week )

3.6 | Compare the Properties of lonic and Covalent Compounds .

3.7 | Intermolecular forces of attraction .

3.8 | Nature of Bonding and Properties.

3.9 | Exercise

e Explain the properties of compounds in terms of bonding and structure .

e Compare uses and properties of materials such as strength and conductivity as
determined by the type of chemical bond present between their atoms.

e Interpret the strength of forces of attraction and their impact on melting and boiling
points of ionic and covalent compounds.

o Justify the availability of free charged particles (electrons or ions) for conduction of
electricity in lonic compounds (solid and molten) covalent compounds and metallic
bonds.

SLOs ¢ Recognize that some substances can ionize when dissolved in water. (e.g. acids

dissolves in water and conduct electricity).

Justify the suitability of usage of graphite, diamond and metals for industrial purposes
(Some examples may include: a. graphite as lubricant or an electrode b. diamond in
cutting tools c. metals for wires, and sheets).

Draw the structure of ionic and covalent compounds along with their format ion.
{some examples can include: a. ionic bonds in binary compounds such as NaBr, NaF,
CaCl2 using dot-and- cross diagrams and Lewis- dot structures simple molecules
including H2, Cly, 02, N2, H20 , CH4, NH3, HCI, CH3OH, C2H4, CO2, HCN, and
similar molecules using dot and-cross diagrams and Lewis- dot structures).




Chapter No. 4: Stoichiometry (August)

(4™ Week )
4.1 | Introduction
4.2 | Chemical Formula
4.3 | Empirical Formula
4.4 | Chemical Formulas of Binary lonic Compounds
4.5 | Chemical Formulas Compounds
4.6 | Deduce the Molecular Formula from Structural Formula
4.7 | Avogaro’s Number (Na)
4.8 | The Mole and Molar Mass
4.9 | Chemical Equations and Chemical Reactions
4.10 | Calculations based on chemical Equations
4.11 | Exercise
Students will be able to:
e State the formulae of common elements and compounds.
o Define molecular formula of a compound as the number and type of different atoms in
one molecule.
e Define empirical formula of a compound as the simplest whole number ratio of different
atoms in a Molecule.
e Deduce the formula and name of a binary ionic compounds from ions given relevant
information
e Deduce the formula of a molecular substance from the given structure of molecules.
SLOs e Use the relationship amount of substance = mass/ molar mass to calculate number of

moles, mass, molar mass, relative mass (atomic/molecular/formula) and number of
particles .

e Define mole as amount of substance containing avogadro's number 6.02x10%) of
particles .

e Explain the relationship between a mole and Avogadro's constant.

e Construct chemical equations and ionic equations to show reactants forming products,
including state symbols.

e Deduce the symbol equation with state symbols for a chemical reaction given relevant
information.




Chapter No. 5: Energetics (September)

(15t Week)
5.1 | Introduction
5.2 | System and Surrounding
5.3 | Enthalpy
Students will be able to:
e Explain the idea of a chemical system and its connection with its surroundings
influences energy transfer during a chemical reaction.
¢ Differentiate between exothermic and endothermic reactions by giving examples.
SLOs o State that thermal energy is called enthalpy change and recognize its sign as negative
for exothermic and positive for endothermic reactions
e Define activation energy as the minimum energy that colliding particles must have for
a successful collision.
e Explain that activation energy depends on reaction pathway which can be changed
using catalysts or enzyme (detailed pathways not required).
(2" Week)
5.4 | Exothermic and Endothermic Reactions
5.5 | How does a Reaction takes place ?
5.6 | Aerobic and Anaerobic Respiration
5.7 | Exercise
Students will be able to:
e Draw, label and interpret reaction pathway diagram for exothermic and endothermic
reaction which includes enthalpy change, activation energy (uncatalyzed and
catalyzed), reactants and products .
e Recognize that bond breaking is endothermic and bond making is exothermic
SLOs processes.

Explain that enthalpy change is sum of energies absorbed and released in bond
breaking and bond forming .

Calculate enthalpy change of a reaction given bond energy values.

Explain haw respiration (aerobic and anaerobic), an exothermic process, provides
energy for biological systems and lipids as reserve stores of energy.




Chapter No. 6: Equilibria (September)

(3@ Week )

6.1 | Reversible and Irreversible Changes

6.2 | Dynamic Equilibrium

6.3 | Changing the Physical Conditions of a Chemical Reaction

6.4 | Exercise

SLOs

Students will be able to:

Recognize that reversible reaction are shown by symbol and may not go to completion.
Describe how changing the physical conditions of a chemical equilibrium system can
redirect reversible reactions (Some examples can include: a. effect of heat on hydrated
compounds b. addition of water to anhydrous substances in particular copper (1) sulfate
and cobalt (11} chloride .

State that reversible reactions can achieve equilibrium in a closed system when rate of
forward and backward reactions are equal.

(4" week )

TEST & REVISION

Chapter No. 7: Acid Bases Chemistry ( October)

(1t week)
7.1 | Acids and Bases
7.2 | Different Concepts about acids and Bases
7.3 | Bronsted -lowry Concepts of acids and Bases
SLOs | Students will be able to:

Define Bronsted-Lowry acids as proton donors and Bronsted -Lowry bases as proton
acceptors.

Recognize that aqueous solutions of acids contain H* ions and aqueous solutions of
alkalis contain OH" ions .

Define a strong acid and base as an acid or base that completely dissociates in
aqueous solution and weak acid and base that partially dissociates in aqueous
solution. (Some examples include: Student writing symbol equations to show these
for hydrochloric acid, sulphuric acid, nitric acid, and ethanoic acid)

Formulate dissociation equations for an acid or base in aqueous solution.
Recognize that bases are oxides or hydroxides of metals and that alkalis are water-
soluble bases.




(2" Week)

TEST & REVISION

(3 Week)
7.4 | Properties of acids and bases
7.5 | Acid Rain and its Effects
7.6 | Exercise
SLOs | Students will be able to:
e Describe the characteristic properties of acids in terms of their reactions with metals,
bases and carbonates.
o Identify the characteristic properties of bases in terms of their reactions with acids
and ammonium salts.
e Define acid rain.
e Discuss effects of acid rain and relate them with properties of acids.
(4™ Week)
TEST & REVISION
Chapter No. 8: Periodic Table And Periodicity (November )
(1t Week)
8.1 | Modern Periodic Table
8.2 | Salient Features of Modern Periodic Table
8.3 | Similarities in the Chemical Properties of Elements in the Same Group
Students will be able to:
e Define the periodic table as an arrangement of elements in periods and groups, in
order of increasing proton number/atomic number.
e Identify the group or period or block of an element using its electronic
SLOs configuration (only the idea of subshells related to the blocks can be introduced).

Explain the relationship between group number and the charge of ions formed from
elements in the group in terms of their outermost shells .

Explain similarities in the chemical properties of elements in the same group in
terms of their electronic configuration.




(2" Week)

TEST & REVISION

(3" Week )

8.4 | Variation of Periodic Properties in Periods and Groups

8.5 | Metallic Character and Reactivity

8.6 | Exercise

Students will be able to:

e ldentify trends in group and periods, given information about the elements, including
trends for atomic radius, electron affinity, electronegativity, ionization energy,
metallic character, reactivity and density.

e Use terms alkali metals, alkaline earth metals, halogens, noble gases, transition

SLOs metals, lanthanides and actinides in reference to the periodic table.

e Predict the characteristic properties of an element in a given group by using
knowledge of chemical periodicity.

e Deduce the nature, possible position in the Periodic Table and the identity of
unknown elements from given information about their physical and chemical
properties electron.

(4" Week )

TEST & REVISION

Chapter No. 9: Group Properties and Elements (December )

(1 Week)

9.1 | Properties of Group 1 Elements

9.2 | Properties of Group 17 Elements

9.3 | Group Properties Transition Elements




Students will be able to:

e Define Group I Alkali metals as relatively soft metals with general trends down the
group limited to decreasing melting point, increasing density and increasing

reactivity .

e Predict properties of other elements in group I, given information about the
elements.

e Predict properties of elements in group 1 in order of reactivity given relevant
information.

e Define group 17 halogens as diatomic non-metals with general trends limited to
increasing density, and decreasing reactivity.

o ldentify the appearance of halogens at rtp as fluorine as pale-yellow gas, chlorine as
yellow -green gas, bromine as red -brown liquid, iodine as grey- black solid.

SLOs e Explain the displacement reactions of halogens with other halide ions and also as
reducing agents .

e Predict the properties of elements in group 17, given information about the elements

e Analyze the relative thermal stabilities of the hydrogen halides and explain these in
terms of bond strengths.

e Transition elements.

e Describe the transition elements as metals that: have high densities, high melting
points , variable oxidation numbers, form colored compounds and act as catalysts
for industrial purposes. (some examples include catalysts being used are the Haber
process, catalytic converters, Contact process and manufacturing of margarine).

(2M Week )
9.4 | Properties of Noble Gases
9.5 | Physical Properties of Metals and Non Metals
5.8 | Exercise
Students will be able to:

e Define the Group 18 noble gases as unreactive, monatomic gases.

e Explain this in terms of electronic configuration Properties of metals .

e Compare the general physical properties of metals and non-metals (Specifically in
terms of:

SLOs

a. thermal conductivity
b. electrical conductivity
c. malleability and ductility

d. melting points and boiling points)




(3™ Week )

TEST & REVISION

Chapter No. 10 : Environmental Chemistry (January)

(1t Week)

10.1

Introduction

10.2

Composition of Atmosphere

10.3

Air pollutants

10.4

Acid Rain

SLOs

Students will be able to:

e State that composition of clean, dry air is approximately 78% nitrogen, N2 21%
oxygen, 02, and the remainder as a mixture of noble gasses and carbon dioxide, CO..

e State the major sources of air pollutants (Some examples include:

a. carbon dioxide from the complete combustion of carbon-containing fuels

b. carbon monoxide and particulates from the incomplete combustion of carbon-
containing fuels

c. methane from the decomposition of vegetation and
d. oxides of nitrogen from car engines
e. sulfur dioxide from the combustion of fossil fuels which contain sulfur compounds

f. ground level ozone from reactions of oxides of nitrogen, from car engines, and
volatile organic compounds, in presence of light) .

e State the adverse effects of air pollutants (Some examples include:

a. carbon dioxide: higher levels of carbon dioxide leading to increased global
warming, which leads to climate change

b. carbon monoxide: toxic gas
c. particulates: increased risk of respiratory problems and cancer

d. methane: higher levels of methane leading to increased global warming, which
leads to climate change

e. oxides of nitrogen: acid rain, photochemical smog and respiratory problems

f. sulfur dioxide: acid rain and haze) .




@2 Week )

10.5

Global Warming ( Greenhouse Effect )

10.6

Strategies to Reduce Environmental Issues

10.7

Exercise

SLOs

Students will be able to:

Explain how the greenhouse gasses carbon dioxide and methane cause global
warming, (Some examples include:

a. the absorption, reflection and emission of thermal energy
b. reducing thermal energy loss to space)

Describe the role of sulfur in the formation of acid rain and impact on the environment.
Describe the strategies to reduce the effects of major environmental issues (some
examples include:

a. climate change: planting trees, reduction in livestock farming, decreasing use of

fossil fuels, increasing use of hydrogen and renewable energy, e.g. wing, solar.

b. Acid rain: Use of catalytic converters in vehicles, reducing emissions of sulfur

dioxide by using low sulfur fuels and flue gas desulfurization with calcium(oxide).

Describe the role of NO and NO2(subscript) in the formation of acid rain, both directly
and through their catalytic role in the oxidation of atmospheric sulfur dioxide.

Explain how oxide of nitrogen form in car engines and describe their removal by
catalytic converters, e.g. CO+2NO — > 2CO + Nz

Define photosynthesis as the reaction between carbon dioxide and water to produce
glucose and oxygen in the presence of chlorophyll and using energy from light.
Analyze how to use tools to reduce personal exposure to harmful pollutants (some
examples include the usage of masks, air quality indices and CO detectors).

Identify high risk situation in life including those were long-term exposure to these
pollutants can lead to respiratory issues and reduction in quality and longevity of life.

Chapter No. 11: Hydrocarbons (January)

(3 Week )

111

Introduction

11.2

Hydrocarbons

11.3

Alkanes

114

Preparation of alkanes

11.5

Important Reactions of alkanes

11.6

Exercise




Students will be able to:

e Describe the properties of alkanes as being generally unreactive, except in terms of
combustion and substitution by chlorine .

e State that in a substitution reaction one atom or group of atoms is replaced by another
atom or group of atoms .

SLOs e Describe the substitution reaction of alkanes with chlorine as a photochemical reaction,
and draw the structural or displayed formulae of the products.
e Describe, using symbol equations, preparation of alkanes from cracking of larger
hydrocarbons, hydrogenation of alkenes and alkynes, and reduction of alkyl halides.
(4" week )
TEST & REVISION
Chapter No. 12: Emperical Data Collection and Analysis (February)
(1t Week)
12.1 | Introduction
12.2 | Sl units in Chemistry
12.3 | Tools and Techniques to Manage the Accuracy and Precision
12.4 | Accuracy and Precision

12.5

Exercise




SLOs

Students will be able to:

e Explain that units are standardized for better communication and collaboration.
(Some examples may include: In the field of chemistry, the International System of
Units (SI) is used to measure physical quantities such as mass, volume, and
temperature. This standardized system ensures that chemists worldwide can use the
same units to measure and communicate their results, facilitating communication and
collaboration in the field. Without standardized units, it would be difficult for
chemists to compare their results with one another, and it would be challenging to
develop consistent and accurate scientific models. For example, imagine if one
chemist measured the mass of a substance in games, while another used ounces. The
two measurements would be difficult to compare and combine, potentially leading to
inaccurate or inconsistent results.)

e Identify Sl units for abstract and physical quantities (some examples include mass,
time and amount of matter.

e Apply the concept that units can be combined with terms for magnitude, especially
kilo, deci, and milli.

e Justify why chemists use cm3, g and s as more practical units when working with
small amounts in lab .

e Explain with examples how different tools and techniques can be used to manage
accuracy and precision for inherent errors that arise during measurement.

(2" Week )

TEST & REVISION

Chapter No. 13: Laboratory and Practical Skill (February)

(3 Week)

13.1

Introduction

13.2

Chemical hazards in the laboratory

13.3

Hazards Signs

134

Personal Protective Equipments(PPE) in the Laboratory

13.5

Location of fire extingsher

13.6

Emergency Situation in the lab.

13.7

Exercise




SLOs | Students will be able to:

e Explain, with examples, the types of chemical hazards in the lab and suggest safety
precautions. (Types of chemical hazards to be identified: flammable or explosive
hazards, corrosive hazards, toxic hazards, reactive hazards, radiation hazards and
asphyxiation hazards)

e Recognize the meaning of different chemical hazard signs in the lab and on
chemicals.

e Recognize the importance of personal protective equipment (PPE) by correctly
identifying the types of PPE needed for different lab activities .

¢ locate the nearest fire extinguisher and emergency shower.

e show awareness of emergency procedures in the event of an emergency in the lab.

(4™ week )

TEST & REVISION
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# CLASS 9 - PHYSICS #*:

All Exercises and Examples will be included in QAT which are given in PCTB

Unit 1: Physical Quantities and Measurements (April)

SLO

Learning outcomes:

Differentiate between physical and non-physical quantities

Explain with examples that physics is based on physical quantities [Including that these
consist of a magnitudeand a unit]

Differentiate between base and derived physicalquantities and units.

Use the seven units of System International (S1) along with their symbols and physical
quantities (standard definitions of Sl units are not required)

Analyse and express numerical data using scientific notation [in measurement and
calculations.]

Analyse and express numericalusing prefixes [interconverting the prefiXes and their
symbols to indicateeand submultiple for bothbase andderived units.]

Justify and illustrate the  use of common lab instruments to measure length
[Including least cou ofinstruments and how to measure a variety of lengths with
appropriate precoi rr using Tapes,Rulers and Vernier Callipers and Micrometres
(including reading hescale on analogue anddigitalcallipers and micrometres)]

Justify and illustrate how to measure time intervals using lab instruments [Including
clocks and digitaltimers.

Justify and illu rate the use of measuring cylinders to measure volume [Including both
meaurement of volumes of liquids and determining the volume of a solid by
displacement]

Identify and explain the reason for common sources of human andsystematic errors in
experiments.

Determine an average value for an empirical reading [Including small distance and for
a short intervaloftime bymeasuring multiples (includingthe period of oscillation of a
pendulum)] The uncertainty in measurements and describe the need using significant
figures for recording and stating resultsof various measurements.

Differentiate betweenprecision andaccuracy.

Round off and justify measured estimates to make them reasonable. [Based on
empiricaldata to anappropriate number of significantfigures]

Determine the least count of a data collectioninstrument (analogue) from its scale.

1t & 2" Week

1.1 Physical and Non-Physical Quantities
1.2 Base and drived Physical Quantities

121 Measurement of a Physical Quantities
1.3 International System of Units

13.1

Derived Units

1.3.2

Prfixes




1.4 | Scientific Notation
3nd Week
1.5 Length Measuring Instruments
151 Metre Rule
152 Vernier Callipers
153 Micrometer Screw Gauge
1.6 Mass Measuring Instruments
1.7 | Time Measuring Instruments (Stopwatch)
4% Week
1.8 | Measuring Cylinder
18.1 Displacement Can Method
1.9 Errors in Measurments
1.10 | Uncertainty in Measurments
1.11 | Significant Figure
1.12 | Precison and Accuracy
1.13 | Rounding of the Digits
Exercise

106




Unit 2: Kinematics (May)

Learning Outcomes:
The students will:

Differentiate betweenscalarandvector quantities:[A scalar has magnitude (size) only and that
avector quantity has magnitude and direction. Studentsshould beableto representvectors
graphically]

Justifythatdistance, speed time,mass,energy,andtemperature arescalarquantities.
Justifythatdisplacement, force,weightyelocityaccelerationare vector quantities.

Determine graphically theresultantoftwo ormorevectors.

Differentiate betweendifferenttypesof motion[i.e;translator (linearrandom,andcircular);
rotatoryandvibratory motions anddistinguishamong them.

Differentiate betweendistanceand displacement,speed and velocity

Define and calculate average speed [average speed = (total distance travelled)/ (total

SLO timetaken)]
e Differentiate between average and instantaneous speed
e Differentiate betweenuniformvelocityandnon-unirmvelocity
e Defineand calculate acceleration
o Differentiatebetweenuniform accelerationandnon -uniformacceleration
e Sketch,plotandinterpretdistance, time, speed-timegraphs [Thisincludesdetermining from
thl_speof adistance-timegraphwhenanobjectis:
[(a) at rest, (b) moving with cnstant speed, (c) accelerating, (d) decelerati
e Analysethe:.dlIstance travelledin speed vs time graphs
e Use the approximate value of as 10m/s= for free fall to solve problems
e Calculate acceleration from the gradient of a speed-timegraph
e State that there is a universal speed limit for anyobjectin theuniversethat isapproximately
e 3x10%mst
15t Week
2.1 | Scalars and Vectors
2.2 | Restand Motion
2.3 | Types of Motion
2.2.1 | Translatory Motion (Linear, Random and Circular)
2.2.2 | Rotatory Motion 2.2.3 | Vibratory Motion (to and fro Motion)
2.4 | Distance and Displacement
2.5 | Speed and velocity
2nd Week
25.1 Uniform and Non-Uniform Velocity
2.6 | Acceleration
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2.7 | Graphical Analysis of Motion
2.8 Gradient of a Distance Time Graph
3rd Week
2.9 | Speed Time Graph
2.10 | Gradient of Speed-Time Graph
2.11 | Area Under Speed-Time Graph
4™ Week
2.12 | Solving problems for Motion under Gravity
2.13 | Free Fall Acceleration
2.13.1 Relativity
Exercise
Unit 3: Dynamics (August)
Learning Outcomes: Understanding
The students will:
< lllustratethatmassisameasure ofthequantityofmatter inanobject
« Explainthatthe massof anobjectresistschange fromitsstateof rest or motion(Inertia)
= Describe universal gravitation and gravity. State Newton's Law of gravitation.
(Include problemsrelatedto gravitation.)
« Definean ,calcuI%te w%ight\LWei t is the force exerted on an object having mass
by a planet'sgravity,andtse :ma
« Defineand calculate gravitational field strength
» Justify and illustrate the use of mechanical and electronic balances to measure
mass.
» Justifyand illustratethe useofaforcemeter (spring balances)tomeasureweight.
SLO Differentiate betweenco tact andnoncontact

Differentiate between dIfferent types of force

State that there are four fundamental fooces' and describe them in terms of their
relative strengths

Representtheforcesactingon the body usingfree bodydiagrams

State and apply Newton's first law.

Identify the effect of force on velocity.

Determinetheres.ultant of two or moreforcesactinginthesameplane.

Stateandapply Newton’s secondlawintermsof acceleration.

Stateandapply Newton’s third law.

Explain weixamples how Newton's third law describes pairs of forces of the same type

acting ondifferent objects.
o Statethelimitationsof Newton'slaws of motion
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4th \Week

3.1

Concept of Force

3.11

Types of Forces

3111 Contact Forces

3.1.1.2 Non Contact Forces

3.2

Fundamental Forces

3.21

Gravitational Force

3.2.2

Electrostatics Force

3.2.3

Strong Nuclear Forces

3.24

Week Nuclear Forces

3.3

Forces in a Free Body Diagram

3.4

Newton’s Laws of Motion

34.1

Newton’s First Law of Motion

3.4.2

Newton’s Second Law of Motion

3.4.3

Newton’s Third Law of Motion

3.5

Limitations of Newton’s Laws of Motion

3.6

Mass and Weight

3.7

Mechnical and Electronic Balances

3.7.1

Mechnical Balances

3.7.2

Electronic Balances

3.7.3

Force Meter

September

SLO

Learning Outcomes Understanding
The students will:
Analyse thedissipativeeffectoffriction

Analyse thedynamicsof anobjectreachingterminalvelocity
Differentiatequalitatively betweenrolling andsliding friction
Justify methods toreducefriction.
Defineandcalculatemomentum
e Defineandcalculateimpulse[UsetheequationImpulse=F.At=m.AV]

App(I]?_/the principle of the conservation of momentum to solve simple problems in
one dimension

o Defineresultantforceintermsof momentum.
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15t Week

3.8 Friction
3.8.1 | Dissipative Effect of Friction
3.8.2 | Sliding Friction
3.8.3 | Terminal Velocity
3.8.4 | Rolling Friction
3.8.5 | Methods to Reduce Friction
2nd Week
3.9 Momentum and Impulse
3.10 | Principle of Conservation of Momentum
Exercise
Unit 4: Turning Effects Of Forces (September)
Learning Outcomes Understanding
The students will:
« Differentiate between like andunlike parallelforces.
* Analyse problems involving turning effects of
«  State what is meantby centreof mass and centreof gravity.
»  Describe how to determine the position of the centre of gravity of a plane lamina
using a plumb line
SLO »  Describe and identify states of equilibrium.

Analyse,qualitatively,the effect of the positionf the centre of gravity onthe stability
of simple objects

Propose how the stability of an object can be improved

Illustrate the applications o,Utability physics in reallife

Predict qualitativelx"ttie motion of rotating bodies

Describe aualitatively motion in a circular path due to a centripetal force.
Identify the sources of centripetal force in real life examples




3rd Week

4.1 Like and Unlike Parallel Forces | 4.2 Addition of Forces (Head to Tail Rule)
4.3 | Truning Effect of a Forces

4.3.1 | Moment of Force

4.3.2 | Couple
4.4 | Resolution of Vectors
4.5 | Determination of Force from its Perpendicular Components
4.6 | Principle of Moments
4.7 | Centre of Gravity and Centre of Mass
4.8 | Equilibrium
4.9 | Condition of Equilibrium

4.9.1 Egiﬁﬁﬁ?ﬁgion of 4.9.2 | Second Condition of Equilibrium
4.10 | States of Equilibrium

4.10.1 | Stable 4.10.2 | Unstable 4.10.3 Neutral
Equilibrium Equilibrium Equilibrium

4™ Week
4.11 | Improvement of Stability
4.12 | Application of Stability in Real Life

412.1 Rotational Motion Vs Translational Motion

4.12.2 Motion in a Circle
4.13 | Centripetal Force

4.13.1 Sources of Centripetal Force

Exercise




Unit 5: Work and Energy And Power (October)

The students will:

e Defineworkdone.

e Use the equation work done = force x distance moved in the direction of the force
W = F x d to solve problems

e Define energy as the ability todo work

e Explain that energy may be stored

e Prove that Kinetic Energy= % mv?

e Prove and use the  formula for gravitational potential energy.

e Use the fonnulas for kinetic and gravitational potentialenergy to solve problems
involving simple energy conversions

e Describe how energy is transferred and stored during events and processes

e Stateand apply the prindpleof theeonservation of energy

e Justify why perpetualenergy machines do not work

e Differentiate betweenand list renewable andnon-renewable energy sources

SLO e +Describe how useful energy may be obtained from natural resources [including the
cases of (a) chemical energy stored in fossil fuels, (b) chemical energy stored in
biofuels, (c) hydroelectric resources, (d) solar radiation,(e) nuclear fuel, (f) geothermal
resources,(g) wind, (h) tides, (i) wves in the sea while including references to a boiler,
turbine and generator w ere they are used]

e -+ Describe advantages and disadvantages of methods of energy generation [limited
to whether it is renewable, when and whether itis available, and its impact on the
environment]

e + Define and calculate power [As work done per unit time and also as energy
transferred per unit time.This also includes applying the equations:(a) power = work
done/time

e Define and calculate efficiency

e Apply theconcept of efficiency tosimple problems involving energy transfer

e State that a system cannot have an effidency of 100% due to unavoidable energy
losses that occur.

15t Week

51 | Work 5.2 Energy

Kinetic Energy Potential Energy

5.3 | Conservation of Energy

2nd Week

5.4 | Souces of Energy

5.4.1 | Fossil Fuel Energy 5.4.2 | Hydroelectric Generation

112




5.4.3 | Solar Energy 5.4.4 | Wind Energy

5.4.5 | Energy from Tides 5.4.6 | Energy from Waves in Sea

5.4.7 | Biofuel Energy

3rd Week
5.5 | Renewable and Non Renewable Energy Sources
5.6 | The Advantage and Disadvantage of Method of Energy Production
4™ Week
5.7 Power
5.8 | Efficiency
Perpetual Energy Machine
Exercise

Unit 6: Mechanical properties of Matter (November)




Learning Outcomes Understanding
The students will:
Aft. completing this chapter. students will be able to:

o lllustrate that forces may produce a change in size and shape of an object

e Define and calculate the spring constant [apply the equation, spring constant =
force/extension k = F/x to solve problems

e involving simplesprings]

e Sketch,plot and interpret load-extension graphs for an elastic solid and describe
theassociated experimental procedures.

¢ Define and use the term 'limit of proportionality’ for a load-extension graph [Including
identifying this point onthe graph (an understang,¢the elastic limit is notrequired}]

e [llustrate the applications of Hooke's law [Such as that it is the fundamental principle
behind engineering many measurement Jns ruments such as the spring scale, the
galvanometer,and the balance wheelofthemechanicaldock.]

e Defineand calculatedensity.

SLO e Define and calculate pressure AS force per unit area. Use the equation pressure
force/area P= F!A to solve simpJe problems]
e Describe how pressure varies-with force and area in the context of everyday examples
e Describe how pressur at-a surface produces a force in a direction at right angles to the
surface [can make reference toexperiments to verify this principle]
o Justify that theetmosphereexerts a pressure.
e Describe that-atmospheric pressuredecreases with the increase in height above the
Earth's surface.
e Explain that changes in atmospheric pressure in a region may indicate a change in the
weather.
e Analyse the workings andapplications of a liquid barometer
o Justify andanalyse quantitatively how pressure varies with depthin a liquid
e Describe the working andapplications of a manometer
e Define and apply Pascal's law [Apply Pasca'ls law to systems such as the transmission
of pressure in hydraulic systems with particular reference to the hydraulic press and
hydraulic brakes onvehicles.]
15t Week

6.1 Deformation of Solids

Hooke’s Law
Applications of Hooke’s Law

6.2 1) Spring Scales
2) Balance Wheel of Mechanical Clocks
3) Galvanometer
6.3 Density
' e Density Measurement
2nd Week

6.4 Pressure




6.5 | Pressure in Liquids

Atmospheric Pressure
6.6 e Evidance of Atmospheric Pressure

e Variation of Atmospheric Pressure with Height
3rd Week
6.7 Measurement of Atmospheric Pressure
' e Change in Atmospheric Pressure as Weather Indicator

6.8 | Measurement of Pressure by Manometer
4" Week

Pascal’s Law
6.9 e Hydraulic Press

e Hydraulic Brakes

Exercise

Unit 7: Thernal properties of Matter (December)




SLO

The students will:

e After completing this chapter, studentswill beable to:

e Describe, qualitatively, the particle structure of solids, liquids and gasses [Including
and relating their properties to the forces and distances between particles and to the
motion of the particles (atoms, molecules, ions and electrons)].

e Describe plasma asa fourth state of matter [In which a significant portion of the
material is made up of ions or electrons e.g.in stars,neon lights and lightning
streamers].

e Describe the relationship between the motion of particles and temperature [including
the idea that there is a lowest possible temperature (approx.-273°(},known as absolute
zero, where the particles have least kinetic energy]

e State that an increasein the temperatureof an object increases its internalenergy

e Explain, with examples, how a ph.yslcal property which varies with temperature may
be used for the measurement of temperature

e Justify the need for fixed points in the calibration of thermometers [including what is
meant by the ice point andsteam point]

e [lllustrate what is ment by thesensitivity,range and linearity of thermometers.

e Differentiate etween the structure and function of liquid-in-glass and of thermocouple
thermometers

e Discuss how the structureof a liquid in-glass thermometer affects its sensitivity,range
and linearity

15t Week

7.1

Kinetic Molecular theory of Matter (Solid, Liquid, Gas, Plasma)

7.2

Temperature and Heat
e Temperature and Internal Energy

7.3

Thermometers

2nd W

eek

7.4

Sensitivity,rang and Linearity of Thermometers
1) Sensitivity
2) Range
3) Linearity

7.5

Structure of a Liquid - in - Glass Thermometer

Exercise




Unit 8: Magnetism (January)

The students will:

After completing this chapter, students will be able to:

Describe the forces between magnetic poles and between magnets and magnetic
materials [Including the use of the terms north pole (N pole),south pole (S pole},
attraction and repulsion, magnetised and unmagnetised]

Describe induced magnetism
Differentiate between temporary and permanent magnets
Describe magnetic fields [as a regionin whicha magnetic pole experiences a force]
State that the direction of the magnetic field at a pomt is the direction of the force on
the N poleof a magnetat thatpoint
State that the relative strength of a ma_gnetic field is represented by the spacing of the

SLO magnetic field lines

e Describe uses of permanent magnets and electromagnets

e Explain qualitatively in terms of the domain theory of magnetism how materials can be
magnetised and demagnetise [stroking method, heating, orienting in north-south
direction and striking,use of a solenoid]

e Differentiate between ferromagnetic, paramagnetic and diamagnetic materials [by
malcing refctrence to the domain theory of magnetism and the effects of external
magnetic fields on these materials]

e Analyse applications of magnets in recording technology [and illustrate how electronic
devices need to be kept safe from strong magnetic fields]

e State that soft magnetic materials (such as soft iron) can be used to provide shielding
frommagnetic fields

15t Week

8.1 Magnetic Materials

8.2

Property of Magnets

1) Magnetic Poles

2) Attraction and Repulsion of Magnetic Poles
3) ldentification of a Magnet

4) s Isolated Magnetic Pole Possible?

8.3 Induced Magnetism

8.4 Temporary and Permanent Magnets

2nd \Week

8.5 Magnetic Fields

8.6 Uses of Permanent Magnets

8.7 Electromagnets




8.8

Domain Theory of Magnetism
1) Paramagnetic Materials
2) Dia magnetic Materials
3) Ferromagnetic Materials
4) Alignment of Domains

3rd Week

8.9

Magnetization and Demagentisation
1) Stroking
a) Single -Touch Method
b) Double - touch Method
2) Making a Magnet using Solenoid
Demagnetization of Magnets
1) Heating
2) Hammering
3) Alternating Current

8.10

Applications of Magnets in Recording Technologies
e Magnetic Tape Recording
e Hard Disk Recording

4th \Week

8.11

Soft Iron as Magnetic Shield

Exercise

Revision and Test




Unit 9: Nature of Science (February)

SLO

After completing this chapter, students will be able to:

Describe physics as thestudy of matter,energy,space,time and their mutualconnections
and interactions.
Explain with examples that physics has many sub-fields, and in today's world involves
interdisciplinary fields. (Students should be able to distinguish in terms of the broad
subjectmatter that is studied between the fields:
Biophysics
Astronomy
Astrophysics
Cosmology
ThermalPhysics
Optics
ClassicalMechanics
Quantum Mechanics
Relativistic Mechanics
Nuclear Physics
ParticlePhysics
Electromagnetism
Acoustics
ComputationalPhys s
Geophysics
ClimatePhysics
Explain wit™-examples how Physics is a subset of the PhysicalSciences and of the
natural sciences
Brief with examples that science is a collaborative field that requires interdisciplinary
researchersworkingtogether to share knowledgeand critique ideas
Understand the terms 'hypothesis’, ‘theory' and 'law' in the context of research in the
physics
Explain,withexamples in Physics,falsifiability as the idea that a theory is scientific
only if it makesassertions that can bedisproven
Differentiate the terms 'science’,'technology' and 'engineering'with suitable examples

15t Week

9.1 | Scope of Physics




9.2

Branches of Physics
1) Mechanics
2) Heat and Thermodynamics
3) Acoustics
4) Optics
5) Electromagnetism
6) Quantum Mechanics
7) Relativistic Mechanics
8) Nuclear Physics
9) Particle Physics
10) Astronomy
11) Cosmology
12) Solid State Physics

2nd W

eek

9.3

Interdisciplinary Nature of Physics
1) BioPhysics
2) Medical Physics
3) AstroPhysics
4) GeoPhysics
5) Climate Physics
6) Computation Physics

9.4

Interdisciplinary Research

3rd Week

9.5

Scientific Method
1) Observation
2) Hypothesis
3) Experiment
4) Theory
5) Prediction
6) Falsifiability
7) Law

9.6

Scientific Base of Technologies and Engineering

4th \Week

Exercise

Revision and Test
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#CLASS 9 - GENERAL SCIENCE #*

Chapter No. 1: Introduction and Roles Of Science (April)

2nd \Week

SLOs

¢ Introduction of Science
e History of Science
e Concept of Science in Islam

Introduction

1.1 History of Science 1.2 | Concept of Science in Islam

SLOs

e Branches of Science
e Contribution of Muslim and Pakistani Scientists

1.3 Contribution of Muslim and Pakistani Scientists | 1.4 | Branches of Science

3rd Week
SLOs ¢ Role of Science and Technology
e Limitations of Current Science
15 Role of Science and Technology in our Life 1.6 | Limitations of Current Science

4™ Week (Revision and Test)




Chapter No. 2: Our Life and Chemistry (May)

15t Week

SLOs °

The Basic Building Elements for Life
Importance of Carbon

Introduction

2.1 | The Basic Building Elements for Life 2.2 | Carbon and its importance

2nd \Week

An introduction to organic chemistry

SLOs e Water and its properties
2.3 | Organic Chemistry 2.4 | Water
3rd Week
e The role of different gases in air
SLOs . .
e Essential elements for life
25 | Air 2.6 | Important Elements for Life
4t Week (Revision and Test)
Chapter No. 3: Biochemistry and Biotechnology (September & October)
15t Week & 2" Week of September
e Definition of metabolism and explanation
SLOs ¢ Introduction to enzymes, their role in metabolism and our daily life

Introduction

3.1 Metabolism

3.2 | Enzymes

34 Week & 4" Week of September




e Composition of blood, its types and functions
SLOs e DNA as Hereditary material
3.3 | Blood and its Functions 3.4 | DNA as Hereditary

15t Week & 2" Week of October

SLOs e Introduction to Genetic Engineering and its role in agriculture and live stock
e Improvements of crops and disease control

The role of Biotechnology in Betterment of Crops

3.5 | Genetic Engineering 3.6

3rd Week & 41 Week of October

SLOs e Introduction to antibiotics and vaccines
e Recycling of Waste Materials

3.8 | Recycling of Waste and Scarce Materials

3.7 Antibiotics and Vaccines

Chapter No. 4: Human Health (November & December)

15t Week & 2nd \Week of November

Introduction to important components of our diet like protein, carbohydrates,

fats vitamins, minerals and water.
SLOs e To determine food and energy needs with respect to age, sex, climate, and

physiological condition to body

Introduction

4.1 | Food and its Major Components | 4.2 | Food and Energy

3rd Week & 4™ Week of November

e Importance of balanced diet for people belonging to different age group
e Definition and explanation of nervous system with respect to endocrine glands

SLOs . . . :
e Brief introduction to various stages and related problem of human life

Co-ordination and Integration in Body Functions

4.3 Balanced Diet 4.4

4.5 | Different Stages of Human Life




15t Week & 2" Week of December

SLOs

Importance of exercise in human life
Use of first aid

4.6 Exercise and Health

4.7 | First Aid
Chapter No. 5: Diseases, Cause and Prevention (January)
15t Week
e Disease caused by viruses, bacteria, parasites and fungi, their spread and their
SLOs preventive measures

Spread of microorganisms through air, contact, faeces, animals and skin
abrasions and wounds

Introduction

5.1 Diseases Caused by Germs 5.2 | Agents Spreading the Germs

2nd \Week

Preventive measures against microbial diseases

SLOs e Diseases caused by smoke and smoking
5.3 Protections from Germs 5.4 | Effects of Smoke and Smoking
3rd Week
e Mental diseases and their treatment
SLOs o Differentiation between drugs, medicines and addiction, their uses, abuses and
effects on society
55 Mental Diseases 5.6 | Drugs and their Effects

4™ Week (Revision & Test)




Chapter No. 6: Environment and Natural Resources (February)

15t Week

e Earth’s Atmosphere, its composition and layers

e Depletion of ozone layer and its effects on earth

SLOs e Absorption and reflection of energy von earth and greenhouse effect
e Climatic changes due to human activities

e Types of pollution and their impact on human life

Introduction

6.1 Earth’s Atmosphere 6.2 | Environmental Pollution
2nd \Week
SLOs e Use and conservation of minerals and fossil fuels
e Crops of Pakistan, mechanized farming and modern trends in agriculture
6.3 Minerals and Fossil Fuels 6.4 | Agriculture and Crops of Pakistan
3rd Week

e Development of dairy and poultry farming
SLOs e Wildlife, national parks and conservation of wild life
e Effects of overpopulation on Environment, poverty and quality of life

6.5

Dairy and Poultry Farming 6.6 | Wildlife and National Parks

6.7

Effects of rising population on Environment

4™ Week (Revision & Test)
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# Class 10 — Mathematics #
» All definitions, examples, exercises ,theorems and corollaries will be included in QAT which are given in

PCTB
Unit No. 1: Complex Numbers (May)
2" Week
1.1

Complex numbers

1.1.1 | Rectangular Form of a Complex Number

1.1.2 | Equality of Complex Numbers

1.2 | Algebraic Operations on complex Numbers

1.2.1 | Scalar multiplication of Complex Numbers

1.2.2 | Addition of two Comlex Numbers

1.2.3 | Subtraction of two Comlex Numbers

1.2.4 | Multiplication of two Comlex Numbers

1.2.5 | Division of two Comlex Numbers

1.2.6 | Properties of Complex Numbers

1.3 | Complex or Argand Plane

1.3.1 | Conjugate of a Complex Number

1.3.2 | Geometrical representation of Conjugate of a Complex Number

1.3.3 | Properties of Complex Conjugate

39 Week

1.4 | Modulus of a Complex Number

1.4.1 | Properties of Modulus of a Complex Number

x1+iy1)n
x2+iy2

15 Find Real and Imaginary parts of complex numbers of the type (x + iy)™ and (
X, +iy, #0,wheren=+landn=+2

1.6 ] solve the simultaneous linear equations with complex coefficients




Unit No. 2: Quadratic Equations and Inequalities (May)

41 Week

2.1 | Quadratic Equation

211

Solution of the Quadratic Equation of the form ax?> + bx +c =0, wherea,b,c€eRanda # 0.
Solution of a Quadratic Equation by Factorization Method

Solution of a Quadratic Equation by Completing Square Method

Solution of a Quadratic Equation by Quadratic Formula

Solution of a Quadratic Equation by Graphs

2.2 | Finding Intersection Point(s) Graphically

2.2.1 | Finding Points of Intersection of a Linear Function and Coordinate Axes Graphically
2.2.2 | Finding Points of Intersection of Two Linear Functions Graphically
2.2.3 | Finding Points of Intersection of a Linear Function and a Quadratic Function Graphically
(August)
4™ Week

2.3 | Relationshp Between the Roots and Coefficients of a Quadratic equation

231

Form a Quadratic Equation when Roots are given

2.4 | Discriminant of a Quadratic Equation

241

Nature of the Roots of a Quadratic Equation

2.5 | Solution of Quadratic Inequalities in one unknown

2.6 | Changing the Subject of the Formula

2.7 | Application of Quadratic equation in Real World

Unit No. 3: Matrices and Determinants (September)

15t Week
3.1 | Matrices
3.1.1 | Rows and Columns of a Matrix
3.1.2 | Elements or Entries
3.1.3 | Order or Size of a Matrix
3.1.4 | Equal Matrices
3.2 | Types of Matrices




3.3 | Algebraic Operations on Matrices

3.3.1 | Multiplication of a Matrix by a Scalar

3.3.2 | Addition of Matrices

3.3.3 | Subtraction of Matrices

3.3.4 | Commutative and Associative Laws of Addition of Matrices

3.3.5 | Aditive Identity of a Matrix

3.3.6 | Additive Inverse of a Matrix

3.4 | Multiplication of Matrices

3.4.1 | Commutatve Law f Multiplication of Matrices

3.4.2 | Associative Law of Multiplication of Matrices

3.4.3 | Distributive Laws of Multiplication over Addition and Subtraction

3.4.4 | Multiplicative Identity of a Matrix

2" Week

3.5 | Multiplicative Inverse of a Matrix

3.5.1 | Determinant of a Matrix of Order 2

3.5.2 | Singular and Non Singular Matrices

3.5.3 | Adjoint of a Matrix

3.5.4 | Multiplicative Inverse of a Non - Singular Matrix

3.5.5 | Adjoint Method to find Inverse of a Square Matrix

3.6 | Solution of Simultaneous Linear Equations

3.6.1 | Matrix Inversion Method

3.6.2 | Cramer’s Rule

3.7 | Applications of Matrices in Real World Problems

3.8 | The Role of Mathematics in Scientific Theories and Technological Advancement

Unit No. 4: Functions and Graphs(September)

3" Week

4.1 Function

4.1.1 | Operations on Functions

4.1.2 | Composition of Functions

4.1.3 | Inverse Function

4.1.4 | Vertical Line Test

4.1.5 | Horizontal Line Test

4.2 | Graphs of Absolute Valued Functions




4.3 | Solution of Absolute Valued Linear Equation in One Variable

4.4 | Solution of Absolute Value Linear Inequality in One Variable

4.5 | Solving Real - Life Problems Involving Function

4.6 | Solving Real - Life Problems Involving Absolute Valued Functions

Unit No. 5: Algebraic Fractions(September)

41" Week

5.1 | Algebraic Fraction

5.1.1 | Rational Expression

5.1.2 | Simplification of Rational Expressions

5.2 | Manipulation of Rational Expressions

5.2.1 | Addition and Subtraction of Rational Expressions with Unlike Denominators

5.2.2 | Multiplication and Division of Rational Expressions

5.3 | Solution of Equations Reducible to Quadratic Equations

5.4 | Real World Problems

Revision and test

Unit No. 6: Vectors in Plane (October)

15t Week

6.1 | Rectangular Coordinate Plane

6.2 | Scalars and Vectors

6.2.1 | Representation of a Vector as Directed Line Segment

6.2.2 | Vectors and Coordinates

6.2.3 | Position Vectors

6.2.4 | Magnitude of a Vector

6.2.5 | Scalar Multiplication of a Vector

6.2.6 | Unit Vector

2" Week

6.3 | Addition of Vectors

6.4 | Difference of two Vectors

6.5 | Vectors in Terms of Two Non-Zero and Non-Parallel Coplanar Vectors

6.6 | Translation by a Vector

6.7 | Solution and Application of Geometric Problems Involving Vectors




Unit No. 7: Trigonometry (October)

3" Week

7.1 | Trigonometric Ratios and Functions

7.1.1 | Trigonometric Values for Special Angles
7.1.2 | Signs of Trigonometric Functions
7.1.3 | Trigonometric Ratios of 0°, 90°and 180°

7.14

Extending Sine and Cosine Functions to Angles Between 90° and 180°

7.2 | Oblique Triangles

7.2.1

The laws of Sines

7.2.2

The laws of Cosines

7.2.3

Area of a Triangle

41 Week

7.3 | Solve simple Trigonometric problems in Three Dimensions

7.4 | Concept of Trigonometry in Real Life

7.5 | Three Figure Bearing and its Applications

Unit No. 8: Chords and Arcs of a Circle (November)

15t Week

8.1 | Theorems(Properties of a Circle)

8.1.1

One and Only One Circle can Pass Through any Three Non- Collinear Points

8.1.2

A Straight Line , Drawn from the Center of a Circle to Bisect a Chord (which is not a
diameter) is Perpendicular to the Chord

8.1.3

Perpendicular from the centre of a Circle on a Chord Bisects it

8.1.4 1 | two Chords of a Circle are Congruent,then they will be Equidistant from the centre
8.1.5 | Two Chords of a Circle which are Equidistant from the Centre of a Circle are Congruent
2" Week

8.1.6 | If two Arcs of a Circle (or of Congruent Circles) are Congruent,the the Corresponding
Chords are Equal

8.1.7 | If Two Chords of a Circle (or of Congruent Circles) are Congruent (Equal in Measurement )
then their Corresponding Arcs (Minors ,Major) are Congruent.

8.1.8 | Equal Chords f a Circle (or of Congruent Circles) Subtend Equal Angles at the Centre (at the

corresponding Centres)




8.1.9 | If the Angles Subtended by Two Chords of a Circle (or Congruent Circles) at the Centre
(Corresponding Centres) are Equal,then the Chords are Equal

Unit No. 9: Tangent and Angles of a Circle (November)

34 Week

9.1 | Tangenttoa Circle

If a Line is Drawn Perpendicular to a Radial Segments of a Circle at its Outer End Point, it is

9.11 Tangent to the circle at that Point

9.1.2 | The two Tangents Drawn to a Circle from a Point Outside it,are Equal in Length

()If two Circles Touch Externally,then the Distance between their Centres is equal to the
sum of their Radii

(b)If two circles touch internally,then the distance between their centres is equal to the
difference of their Radii

The Measure of a Central Angle of a Minor Arc of a Circle is Double that of an Angle
Subtended by the Corresponding Major Arc

9.13

9.14

9.1.5 | Any Two Angles in the Same Segment of a Circle are Equal

41 Week

(2)The Angle in a Semi-Circle is a Right Angle
9.1.6 | (b)The Angle in a Segment Greater than a Semi-Circle is Less than a Right-Angle
(c)The Angle in a Segment Less than a Semi-Circle is Greater than a Right-Angle

9.1.7 | The Opposite Angles of any Quadrilateral Inscribed in a Circle are Supplementary

9.2 | Area of Sector and Arc Length of a Circle

9.2.1 | Arc Length and Area of Sector

9.2.2 | Area of a Sector

Revision and test

Unit No. 10: Practical Geometry of Circles (December)

15t Week

10.1 | Construction of a Circles

10.1.1 Locate the Centre of a Given Circle

10.1.2 Draw a Circle Passing through Three given Non-collinear Points

10.1.3 Complete a Circle by Finding its Centre , when a part of its Circumference is given

Complete a Circle without finding its centre ,when a part of its Circumference (Arc)is

10.1.4 .
given

2" Week

10.2 | Tangent to a Circle




10.2.1 To draw the Tangent to a Given Arc without using the Centre through a given point P

10.2.2(a) | Draw a Tangent to a given Circle from a point P when P lies on the Circumference

10.2.2(b) | Draw a tangent to the circle from a point P when P lies outside the circle

10.2.3 Draw two Tangents to a Given Circle Meeting each other at a given Angle

Unit No. 11: Information Handling (January)

15t Week
11.1 | Construction of Comulative Frequencies
11.1.1 | Comualtive Frequency Polygon or Ogive
11.1.2 | Steps of Construction of Comulative Frequency Polygon or Ogive
2" Week
Important Definitions
e Median
uartlies
iz | oo
e Deciles
e Percentiles
e Interquartile Range (IQR)
3" Week

11.2 | Box-and-Whisker Plot

11.3 | Scatter Diagram

41 \Week

11.4 | Measures of Dispersion

11.4.1 | Range

11.4.2 | Variance

11.4.3 | Standard Deviation

Unit No. 12: Probability (February)

15t Week

12.1 | Probability

12.1.1 | Random Experiment

12.1.2 | Outcomes and Sample

12.1.3 | Event




12.1.4 | Combined Events

12.1.5 | Types of Combined Events

2" Week & 3 Week

12.1.6 | Tree Diagram

12.1.7 | Sample Space Diagram

12.1.8 | Possibility Diagram

12.1.9 | Probability of an Event

12.2 | Addition Law of Probability

12.2.1 | Venn Diagram

12.3 | Multiplication Law of Probability

41 Week

Revision and test




%“y-pww
ooh ., o %
-U;Jau:ﬂ/uia,e@awmug/ru

(Complex Numbers) /! J-»a'/ .1 //' -l

(D)

.’;AJ;M e

1.1

£ G| 11

S el ] 112

thd,{té,tﬁv?&}

1.2

h//’/»bc J,wu?f 1.2.1

c‘f’d/"»‘ugiv 1.2.2

Q/”"d/"ﬁ'JQj» 123

g,«/d’ﬂa()lyl ¥ 124

(/;d/ﬁ'»kjg/» 125

= les? dj‘ﬁ‘u‘?/ 1.2.6

i

1.3

e | 101

) Jé};;j« KJK(LMJ«Q/ 132

el Jo 57 €A | 133

UJ;&L()MJQ')

1.4

é&‘f‘;d/ujiitiﬁwug‘f 141

3 - . n
L‘/r,bf&duyulgf’),lmi 2 n=t1ox; +iype # 0 gl (Z22) ol (x+ iy

X2+1y>o

1.5

FEML b gr A7 L e oo

1.6

143




Sl sl b ($99 22 4

(D)

N (S

2.1

_na#0slabilce Ryl fEax? + bx + ceblr G
S € bl Goon G

FE e lslr G ”&/545/@7‘&‘ 211

FEebl Gonesnd £ Gow

u'/:f,md'”(.:« ly(* (G009

C)?)’”é@b@/ﬁc‘.}é}i&l)/

2.2

C/ry""‘Q'/C,{/IgL@Lé@iu»fd“bi/ﬂd’@‘&»y{ 221

U/f’w a6 5 R 5 | 222

L)}Fu'i@d@éé@étj‘UJ»»»U‘(JJ»_,g 2.2.3

(J)

O‘Juy‘u L U Sl ujy Lol ($9

2.3

fl:ﬂ,.:,‘al/&m;;g_)ﬂié_) Jres | 231

A e s S

24

;‘g’}]d/ujyiébtf&u» 2.4.1

J(@‘}V}&u»uﬁ/f"vg

2.5

9 i (subject) I3 6 “i

2.6

QM‘K@')V&/)})L}:@&?

2.7




G663

)

6

3.1

ﬁ(zﬁ‘dgwd/h‘)g

3.11

¥

3.1.2

=

3.1.3

%Jﬁ'dﬂ/

3.1.4

rﬁ‘d/uzjt?

3.2

SLR7 B

3.3

e ks

3.3.1

o

3.3.2

dFSuds

3.3.3

zj"mrm,wwﬂ‘ 66 UsE

3.34

635 6

3.35

AL

3.3.6

eﬁd/uf‘?

3.4

— b byl i GE K6

34.1

wzmr;wuiwuic

34.2

C{'W@ufﬁdf‘ggvﬁ

3.4.3

E3BJAEIE

3.4.4

JPQ/K,JL?

3.5




FE 6L 50| 351

b‘J @ C/fu‘/)C 3.5.2

< ba€ B | 353

JPQ; 6,507 | 354

C/f’w J,Cf § 68 3b L wvbyl| 355

FEUbLosbagnl] 36

€6 P | 361

660 362
SWIE LB fL E | 3T
L p S e AL a8

T P
)

JU| 41

S L FU a1

.,,/;detﬁ 4.1.2

J‘w"w‘:” 4.1.3

A §F | 414

o265 Pl a1s
oK FEL s | a2
Sl G Lo 5 M| 43
SEebbrd Go kst 2 Al | 44
oL s F F el as
C/JJuéﬁzgf’fwﬂﬁuyﬁd” 4.6




J/df':S/*ag

)

51

rd

7

5.11

Ko Tdur

5.1.2

h“-d)‘ﬁ’d/u

PRy

5.2

(;j/‘d"»ld"d/uﬁg}w_buz}u@

5.2.1

ol Sk

5.2.2

-ﬁCC(gg@bgw.;I,V@/,,,I@J‘Kuil,v

5.3

JoLld

5.4

s $F 64

%)

S Ghe &

6.1

.b ‘./L,C
17588 ) s

6.2

M b L BT % | 6.2

w10 sl % | 6.2.2

S e | 6.2.3

=t e S | 6.24

.,;):C J;é, 6.2.5

SKalsd | 6.2.6

&S

6.3

OA€ S

6.4

G E S 6F 5 5 G $p

6.5

147




& » kY
u’“bu'/ dj/‘é’

6.6
QM‘»‘JKJVJ;{&J?{.J%} 6.7
iy
%))
SO Sk 11
U AGEEL L il o | 711
bl Jur G ek | 7.12
2 30 F S1800.900.00 | 7.13
b,:.:.af,;'/u)‘(ﬁcjb:’j,lJL/“LLugﬂjl_buyuiwoomwo 7.14
S 26 | 72
U’G(UL’ 7.2.1
UJWJV!( 7.2.2
C/(JJV(}E:}{DL‘LJ:&/’M 7.3
etk p Lo & | 14
BWIE S L5 | 15
Sl L il 84 L
)
o121 L sl
(wler?) flLe S L ool | 8.1

e b s M e b 65 o | 8L

-4;.Cﬂnié)'urfpbfﬂ')L/&f":J(ﬂ;ﬁi»)))u,fai;Loﬂ) 8.1.2

148




-;C/Md/w:fﬁg”{éﬁuﬁ(‘uﬂio/b 8.13
-w{ﬁ_ﬁyﬁf*aﬁ;u;uﬁgft"75»40/"5 8.14
-w{LﬁJ&C"mUﬁMU(TLﬁ;ﬂ}'ﬁnio/’b 8.15
-ujg_ﬁdgtfﬁﬁb’}’iU'LUﬁJ&lE"U.‘:’;»J(UA/’BJ&L"’Q)DJBVQJT 8.1.6

(Fod I F 25 S T s (ot P Jemmn £ (0 Fe b
8.1.7

_udnJe
bbb (S s L gl L (Ui JE bl | 818

sl d sl bz (S 550 e e Usian L (Usib b ol
Ll g o

dslinl s 8oils: 94 L
)
J(.’Ko/'l) 9.1

o/")éﬁ;glos;m:yféJ'ingﬁJgﬁd}Tdﬁii,agg'»Lo)')-«g/’f(a)
e legl] 911

st e L gl B s WSS e 5 L (b)
-uj;_rq‘(wd@ﬂdv;)é;géu’bgﬁ”d’% 9.1.2

L e AL gL ) aob Jnk, L i s L/u”wh}%;/"m)f(a)

~e gl
9.13

L L st L gl a3k, L 5o p IS o8 Gasl o A (b)

_elnyly
e Cntlo e pin? L8 i mr e UG I o3 sF poih | 904
Lo Ll E S F s AL | 9s

e o sl Gl 10 2 foilys? (a)
e Ul sl G sl p By e ihesd(b) | 9.6

ce Ul gV G s I p BT e oilysd ()




S n A §9|J4@£/&&&(&ﬂ&w02b 9.1.7

SUSTFSoibnl 5625 | 92

J/(%/)‘JUJJ? 9.2.1

565 | 922

Sred Juribiaog

()

sl (3ol | 101

L’/ﬁ”&%;bﬁ@ 10.1.1

7 LN . Py
A BB RS L ong taih | 1012

nﬂ,JVQK%LJI%@L‘/fDJI,L/(;"”ﬁ 10.1.3

-yrgf/g:(u;”)yugt{bfélb.af)/fu’l:g{ér:"”é 10.1.4

JbE€eil | 102

wfw;uégifd,“idu&uﬁg4 PHE <5 1021

& e P LobE sl | 10226

yrél,/,gio;l;P.,,gbijv(,;bapﬁvg 10.2.2(b)

-un“dé,,ljich./»ugz%fuv,wibiggyg 10.2.3

e bl QU114
(Zp)

J:@‘d/;»‘)»?(fy‘{ 11.1

(:;gcw%jw?u’ff 11.1.1

infd/(:;gcuzﬂ%d,ﬁgﬁ 11.1.2




ol

<
-~
~ I

Mu‘»/

Md/‘rg&/l‘

11.13

&l@:puﬂu‘(@

11.2

b6

11.3

L E‘vi J tivl

114

-

11.4.1

11.4.2

AR

1143

d@':lZﬁ"h’.‘Q

QD)

J6!

121

AT

12.1.1

LT AL

12.1.2

Sl

12.1.3

.:«Qb,(}'/‘

12.14

(U“Jab?bf}?‘

12.1.5

Syt

12.1.6

S F

12.1.7

Sede

12.1.8

JC"MJB

12.1.9




e JEl | 122

J/““ o | 12211

- EEJEI | 123

Complete text book of Class 10 by PECTAA Books. All Topics, Exercises along with Review Exercises

% CLASS 10 - ENGLISH #*

and Creative writing are included.

May

Unit 1:

Hazrat Muhammad’s /i Social Reforms for The Rights of Women, Orphans and Slaves

SLOs

By the end of this unit Students will:

respond to the text by giving arguments and opinions.

read with correct pronunciation, appropriate pitch and voice variation suitable for
fictional and nonfictional texts.

ask and answer higher-order questions to guide/assess reading (e.g., Why is the author
saying this right now? Why did the author choose this word? How is this different from
what I read somewhere else? What would have happened if...? What would I/you do if...?
discuss and evaluate how authors use language, including figurative language,
considering the impact on the reader.

clarify the meaning of unknown and multiple-meaning words and phrases based on the
content, choosing flexibly from a range of strategies.

use context (e.g., the overall meaning of a sentence, paragraph, or text; a word's position
or function in a sentence) as a clue to the meaning of a word or phrase.

comprehend and use contemporary idioms and proverbs in the different texts and in their
speech.




o apply editing and proofreading skills to a wide range of texts and contexts.

¢ use hyphens (hyphenated nouns and adjectives) in words, letter string-ough words.

e follow the steps of the process approach to plan for writing a paragraph: brainstorming,
structuring, mind-mapping using a variety of graphic organizers, free writing, and note-

taking.
1: Reading and Critical Thinking
1.1 | Comprehension Questions 19 Pronunciation , Pitch and Voice Variation/ Figurative
Language

2: Vocabulary and Grammar

2.1 vl\cc??dnsmg of Unknown 2.2 | Context Clues /Exploring idioms and Proverbs

3: Writing Skills

3.1 Editing and proof reading 3.2 Hyphens and -ough words

3.3 Writing and Paragraph using the process Approach

4: Oral Communication Skills

4.1 | Responding the text by giving Arguments and opinions

T e

* SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

My Last day at School, My School
My Favourite book
visit to an Historical place, My Ambition

Unit 2: My Beloved Pakistan (Poem)

Paragraph/
Essay




SLOs

By the end of this unit Students will:

analyze and present complex ideas and issues in two/three act play, or assembly/class
presentation, preferably on SDGs.

discuss their own and others reading comprehension critically.

analyze that text comprises a group of paragraphs that develop on the main idea addressed by
the author throughout the text.

make recommendations and develop an interest in a variety of texts including fiction, non-
fiction texts and poetry.

identify and correctly use patterns of word changes that indicate different meanings or parts
of speech (e.g., analyze, analysis, analytical; advocate, advocacy).

consult general and specialized reference materials (e.g. dictionaries, glossaries, thesauruses),
both print and digital, to find the pronunciation of a word or determine or clarify its precise
meaning, its part of speech, or its etymology.

verify the preliminary determination of the meaning of a word or phrase (e.g., by checking
the inferred meaning in context or in a dictionary).

write a dialogue between multiple people, giving narration/background in brackets, using
conventions of the director's notes. Use vocabulary, tone and style appropriate to the context
and relationship between the addresser and addressee.

apply the techniques of writing the first draft with sufficient details, proofreading and editing
to suit the purpose and audience.

write and critique (self/peer checking) the final draft after editing and proofreading.

1: Reading and Critical Thinking

1.1 | Comprehension questions 1.2 | MCQs
1.3 | Paragraph join into Comprehension Text

2: Vocabulary and Grammar
2.1 | Word Family Detective 2.2 | Inferred Meanings of Unfamiliar words

3: Writing Skills
3.1| Writing a Dialogue 3.2 | Proof reading and Editing
4: Communication Skills

4.1 | Presentation on Sustainable Developmental Goals (SDGs)

August




Unit 3: Digital Globalization Transforming the English Language

SLOs | By the end of this unit Students will:

e demonstrate attentive listening skills while working in pairs and taking turns to speak with
standard pronunciation and intonation.

e analyse organizational patterns in a text:

» list/sequence of ideas/events

» comparison-contrast

» cause-effect

» problem-solution

» reasons/assumptions-conclusion

e provide an objective summary of fiction, non-fiction and poetry texts.

¢ read and use inference and deduction to recognize implicit meaning (e.g. look for supporting
details within a text/paragraph) using prior knowledge and contextual cues effectively.

o identify and use adjectival, prepositional, and adverbial phrases in reading and writing tasks.

e distinguish between the connotative and denotative meanings of words, both similar and
dissimilar denotations and their appropriate use in a variety of writing, and texts.

e demonstrate understanding of figurative language, word relationships, and nuances in word
meanings.

e ensure that the topic sentence of each paragraph contains the main idea of the essay/piece
of writing and also that each paragraph develops the idea of its topic sentence. Use the
technique of hook, and lead-in sentences to develop the flow of thought.

o write multiple paragraphs essays or stories, poems or play script using mechanics for correct
writing.

e write narratives to develop real or imagined experiences or events using effective
techniques, well-chosen details, and well-structured event sequences.

1: Reading and Critical Thinking

1.1 | Text/ Comprehension Questions | 1.2 | MCQs / Paragraph Join into Comprehension Text

2: Vocabulary and Grammar

21 Adjectival , Prepositional

and Adverbial phrases 2.2| Connotative and Denotative Meanings of words

2.3 | Figurative language 2.4 Word relationships and Nuances in word Meanings

3: Writing Skills

31 Writing of Clear and Well developed 32

paragraph Mechanics of correct writing

4: Oral Communication Skills

4.1 | Partner Interview




SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

My House , A Fortune teller

Paragraph/|Our School Canteen
Essay

Visit to a Museum
How to keep our area clean

September

ISt Week

Unit 4: The Earth:

Act Now for Tomorrow

SLOs

By the end of this unit Students will:

ask and answer questions of personal relevance, information and a variety of
communicative purposes.

link new facts, terms, and concepts with prior knowledge. Choose words and phrases for
effect.

comment on implied meaning, e.g. writer's viewpoint, relationships between characters etc.
explain whether predictions about the content of a text are acceptable or should be modified
and why?

interpret figures of speech (e.g., euphemism, oxymoron) in context and analyze their role
in the text.

analyze nuances in the meaning of words with similar denotations.

acquire and use appropriate words and phrases for reading, writing, speaking, and listening;
independently gather vocabulary when considering a word or phrase important for
comprehension or expression.

engage and orient the reader by setting out a problem, situation, or observation and its
significance, establishing one or multiple point(s) of view, and introducing a narrator
and/or characters; create a smooth progression of experiences or events.

use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot
lines, to develop experiences, events, and/or characters.

use a variety of techniques to sequence events so that they build on one another to create a
coherent whole and build toward a particular tone and outcome (e.g.. a sense of mystery,
suspense, growth, or resolution).




1: Reading and Critical Thinking

1.1 /C:I\(/)Iggrsehensmn questions 1.2 | Linking new information with prior knowledge

2: Vocabulary and Grammar

2.1| Figures of speech

3: Writing Skills

3.1| Techniques to sequence events

4: Oral Communication skills

4.1 | A Dialogue

T e
SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

Courtesy

My Hobby
Paragraph/|A River in flood
Essay An Industrial Exhibition

A visit to the zoo

I X
SLOs

* To identify and use parts of speech in sentences
*To enable students to use tenses structures in writing

Grammar | Parts of speech

Tenses
Translation from Urdu to English
Translation from English to Urdu

[ ewe
SLOs
* To use direct and indirect narration in writing

Grammar | Direct and Indirect Narration




October

ISt Week

Unit 5: The Happy Prince

SLOs | By the end of this unit Students will:

e apply the use of rhetorical questions for a range of audiences.

e distinguish cause from effect, fact from opinion (e.g., by noting outcomes, personal
comments, beliefs and biases), and generalized statements from evidence-based
information with specific reference to informational texts.

e apply skimming and scanning strategies for relevant information and main points in
texts to identify the writer's purpose, and intended audience. Infer the theme/main idea
of the text, distinguishing between fact and opinion where necessary.

e examine how an author develops and contrasts the points of view of different characters
or narrators in a text.

e demonstrate knowledge and application of parts of speech in oral and written
communication in varying degrees of complexity.

e apply knowledge of parts of speech, tenses, sentence structure and other features of
grammar and vocabulary to understand how language functions in different contexts
and make effective choices for meaning or style while reading, listening and writing.

e identify and use compound prepositions and prepositional phrases in writing.

e use precise words and phrases, telling details, and sensory language to convey a vivid
picture of the experiences, events, setting, and/or characters.

e provide a conclusion that follows from and reflects on what is experienced, observed,
or resolved over the course of the narrative.

e produce clear and coherent writing in which the development, organization, and style
are appropriate to the task, purpose, and audience.

e develop and strengthen writing by planning, revising, editing, rewriting, or trying
approach, focusing on addressing what is most significant for a specific purpose.

1: Reading and Critical Thinking

Comprehension
1.1 questions/MCQs 1.2 | Cause and effect
1.3 | Skimming/Scanning 14 Develops and contrasts the points of view of different
characters
2: Vocabulary and Grammar
2.1 Matter of understanding 2.2 Compound Prepositions
precisely

3: Writing Skills

3.1| Precise words and phrases | 3.2 | Narrative conclusion | 3.3 | Clear and coherent writing




4: Communication Skills

4.1 | Rhetorical Questions 4.2 Group Discussions

e
SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

Libraries, Kitchen Gardening, A Hobby
Sports and Games
Girl Guides

Paragraph/
Essay

SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

Paragraph/| My Best Friend, A Pleasant Dream
Essay Allama Igbal , Quaid- e- Azam Mohammad Ali Jinnah

T
SLOs

* To identify and learn forms of verb
*To learn and identify the pair of words and use in sentences

Grammar |Forms of verbs

Pair of words

November

ISt Week

Unit 6: Drug Abuse

SLOs | By the end of this unit Students will :

e perform a drama/ role play/play script showing different roles and scenarios preferably on
SDGs.

e critique the plot development with respect to different aspects of the story.

e examine the particular elements of a story or drama (e.g., how the setting shapes the
characters or plot).




examine and interpret the use of conjunctions and transitional devices in speech and writing
for effective communication.

recognise and use subordinating conjunctions to connect independent clause/s to dependent
clause/, e.g., He could not attend the meeting because he was sick.

recognize and use correlative conjunctions including pairs such as both/and, either/or,
neither/nor, not/but and not only/but also, etc.

write informative/explanatory texts to examine and convey complex ideas, concepts, and
information clearly and accurately through the effective selection, organization, and
analysis of content.

introduce a topic, organize complex ideas, concepts, and information so that each new
element builds on that which precedes it to create a unified whole; include formatting (e.g.,
headings), graphics (e.g., figures, tables), and multimedia when useful to aid
comprehension.

develop the topic thoroughly by selecting the most significant and relevant facts, extended
definitions, concrete details, quotations, or other information and examples appropriate to
the audience's knowledge of the topic.

1: Reading and Critical thinking

1.1 | Comprehension questions/MCQs 1.2 | Critique the plot Development
1.3 | Examine elements of an essay 1.4 | Drama

2: Vocabulary and Grammar
2.1 | Use of Conjunctions 2.2 Transitional Devices

3: Writing Skills
31 Write informative/ 3.2 | Introduce a topic 33 Or_ganlze complex ideas for
Explanatory texts clarity

4: Oral Communication Skills

4.1 | A conversation on SDGs/ Role play

2" Week

Unit 7: Time (Poem)

SLOs

By the end of this unit Students will :

speak confidently in a wide range of contexts, for example, to fulfil different purposes.
examine the central idea of an informational text and analyse its development over the
course of text, including its relationship to supporting ideas; provide an objective
summary of the text.

use summary skills to extract salient points and develop a mind map.




e examine the mechanics of precis writing and practice giving a precis of a text.

e demonstrate command of the conventions of Standard English capitalization,
punctuation, and spelling when writing in different varieties of texts.

e observe hyphenation conventions.

e use appropriate and varied transitions and syntax to link the major sections of the text,
create cohesion, and clarify the relationships among complex ideas and concepts.

e use precise language, domain-specific vocabulary, and techniques such as metaphor,
simile, and analogy to manage the complexity of the topic.

e establish and maintain a formal style and objective tone while attending to the norms
and conventions of the discipline in which they are writing.

e provide a concluding statement or section that follows from and supports the
information or explanation presented (e.g., articulating implications or the significance
of the topic).

1: Reading and Critical Thinking

1.1 | Comprehension Questions/MCQs 1.2 | Using summary skills

1.3 | Mechanics Precis Writing

2: Vocabulary and Grammar

2.1 | Capitalization /Punctuation| 2.2 Spellings

3: Writing Skills

3.1| Transitions /Syntax 3.2 | Precis language/formal style

4: Oral Communication Skills

4.1 | Speaking confidently and fluently in various contexts

SLOs
*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

Health
Paragraph/|The Monsoon/A Rainy Day
Essay A Scene at Railway Station, A House On Fire

A Hockey Match , A Cricket Match




SLOs
* To learn and use synonyms/antonyms in writing

Grammar [Synonyms/ Antonyms

December

Unit 8: Pollution Free Pakistan with Greenery All Around

SLOs | By the end of this unit Students will :

e engage effectively in a range of collaborative discussions (one-on-one, in groups, and
teacher-led) with diverse partners.

e give an informed personal and analytical response to descriptive, informative texts and
poetry.

e reading to analyse descriptive/argumentative/persuasive essays.

e reading to analyse application/letter/report/summary/biography.

e cite strong and thorough textual evidence to support analysis of what the text says
explicitly as well as give inferences drawn from the text.

e produce legible work that shows the correct spelling of the conventions of punctuation
and capitalization.

e use all types of tenses correctly in speech and writing.

e write arguments to support claims in an analysis of substantive topics or texts, using
valid reasoning and relevant and sufficient evidence.

e introduce precise, knowledgeable claim(s), establish the significance of the claim(s),
distinguish the claim(s) from alternate or opposing claims, and create an organization
that logically sequences claim(s), counter claims, reasons, and evidence.

e develop claim(s) and counterclaims fairly and thoroughly. supplying the most relevant
evidence for each while pointing out the strengths and limitations of both in a manner
that anticipates the audience's knowledge level, concerns, values, and possible biases.

e use words, phrases, and clauses as well as varied syntax to link the major sections of the
text, create cohesion, and clarify the relationships between claim(s) and reasons,
between reasons and evidence, and between claim(s) and counter claims.

1: Reading and Critical thinking

12 Analytical response to descriptive informative

1.1 mprehension tion/M
Comprehension question/MCQs texts




2: Vocabulary and Grammar

2.1 Pun_ctu_atlo_n and 2.2 Understand tenses
Capitalization

3: Writing skills

3.1 | Analysis of substantive topics or texts

4: Oral Communication Skills

4.1 | Engage effectively in a range of collaborative discussion

e

SLOs
*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

A True Muslim

Village Life

Life in a big city

A visit to a hill station, A picnic
The Teacher | Like the Best

Paragraph/
Essay

January

Unit 9: The Road Not Taken (Poem)

SLOs | By the end of this unit Students will:

e ask and answer questions of personal relevance, information and a variety of
communicative purposes.

e summarize complex concepts, processes, or information by paraphrasing them using
correct language structure, transitional devices, own words and relevant punctuation
marks.

e make inferences to draw conclusions from, e.g. contextual information, writer's
viewpoint, implied information

e interpret and integrate information from a variety of sources for comprehension (e.g.,
maps, graphs, charts, diagrams)

e construct sentences using the sentence patterns and structures.

e construct complex sentences and paragraphs using main and subordinate clauses with
appropriate transitional devices and correct punctuation.

e examine the mechanics of developing a book review.

e Wwrite a book review report.




e develop precis writing skills. Write precis effectively.
e use paraphrasing skills to paraphrase a poem.
e use summary skills to write an objective summary of the given text and poems

1: Reading and Critical Thinking

1.1 | Comprehension questions /MCQs | 1.2 Explain with reference to the context

1.3 | Summarizing complex concepts | 1.4 Making inferences

1.5 | Interpreting and integrating information

2: Vocabulary and Grammar

Constructing sentences using
2.1
sentence patterns and structures

2.2 Constructing complex sentences and paragraphs

3: Writing Skills

3.1| Developing book review 3.2 | Precis writing

3.3 | Paraphrasing 3.4 | Summary skills

4: Oral Communication Skills

4.1 | Asking and answering questions about choices

e
SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

Paragraph/|My Neighbor, Television
Essay Tolerance , Computers , A Street Quarrel

T e
SLOs

*Write an essay on general subject with proper introduction, supporting details and conclusion.
*Write a paragraph of free writing for fluency, creativity and pleasure.

Paragraph/ | BOY scouts o
Essay A Road Accident, Pakistani Women




Revision and test Sessions

February

ISt Week

Unit 10: The Three Questions

SLOs

By the end of this unit Students will :

e respond to the text by giving arguments and opinions.

e read, view and analyse a variety of readings grade-appropriate and high-interest books and
texts from print and non-print sources:

poetry (free verse, narrative and rhythmic)

personal recounts (e.g., diary entries, biographies)

narratives (e.g., fables, historical fiction, science fiction, legends)
procedures (e.g., recipes, directions, instruction manuals)
information reports (e.g., project reports, fact sheets, brochures)
interpersonal texts (e.g. informal and formal letters, notices, emails)
factual recounts (e.g., eye-witness accounts, news bulletins)

drama (play scripts)

explanations (e.g., how something works)

expositions (e.g., reviews, arguments)

O O O O 0O O O O O O

e change into indirect/direct speech (present, past and perfect tenses, future, modals, time and
questions, orders, requests, suggestions and advice) in speech and writing.

e write multiple paragraphs of free writing for fluency, creativity, brainstorming or pleasure.

e Proofread and edit texts for errors in
o sentence structure.

subject/verb agreement.

noun/pronoun agreement.

reference words, connectives/transitional devices.

punctuation and spelling.

o O O O

1: Reading and Critical Thinking

11

Comprehension questions/ MCQs 1.2 Analyzing a variety of texts




2: Vocabulary and Grammar

2.1 | Practice Direct and Indirect Narration

3: Writing Skills

3.1| Free writing 3.2 | Proof reading 3.3 Editing

4: Oral Communication Skills

4.1 | Discussion/ Presentation

2nd to 41 \Week

Revision of complete Textbook and test sessions
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% CLASS 10 - BIOLOGY s

Chapter No. 1: Human Digestive System

May Week 2

After Studying this Chapter, Students will be able to:
e Describe the needs of ingestion, digestion, absorption, assimilation and egestion.
¢ Identify and describe the structure of the main regions of the alimentary canal and the
associated organs.
e Describe swallowing and peristalsis

Introduction

1.1 Nutrition and Its Importance

1.2 Human Digestive System

1.2.1 Oral Cavity 1.2.2 Pharynx and Oesophagus

174




May Week 3

e Sort out the action of enzymes in specific regions of alimentary canal, with respect to their
substrates and products.

e State the role of the liver.

e Describe the structure of a villus, including the roles of capillaries and lacteals.

e State the signs and symptoms, causes, treatments and preventions of disorders of gut i.e.,
diarrhea, constipation and ulcer.

1.2.3 Stomach 1.2.4 Small Intestine | 1.2.5 Large Intestine
1.3 Disorders of the Digestive System
131 Diarrhoea 1.3.2 Constipation 1.3.3 Ulcer
May Week 4

14 Review Questions

Chapter No. 2: Human Respiratory System

August Week 4

After Studying this Chapter, Students will be able to:
o Describe the roles of the parts of the air passageway and lungs.

o Describe the mechanism of breathing in terms of movement of ribs and diaphragm.
o Differentiate between the composition of inspired and expired air.
e Discuss briefly diseases related to respiratory system like bronchitis.

Introduction

Breathing
2.1 | Human Respiratory System
211 The Air Passageway 2.1.2 The Lungs
2.2 The Mechanism of Breathing
2.2.1 Inhalation 2.2.2 Exhalation
2.3 Respiratory Disorders 2.3.1 Bronchitis

September Week 1

e Discuss briefly diseases related to respiratory system like emphysema, pneumonia, asthma, and lung
cancer.

2.3.2 Emphysema 2.3.3 Pneumonia

234 Asthma 2.3.5 Lung Cancer

2.4 | Review Questions

Chapter No. 3: Human Blood Circulatory System

September Week 2




After Studying this Chapter, Students will be able to:
e Describe how the blood is circulated inside the human body.

e Explain how blood is used to transport materials throughout the human body.
o Identify the different components that make up the blood.

o Name the cell types of found in blood and their roles.

e Explain the structure of the heart with a diagram.

Introduction

3.1 | Blood and Its Components

3.1.1 Blood Plasma 3.1.2 Blood Cells

3.2 | Human Heart

September Week 3
3.3 | Blood Vessels
3.3.1 | Arteries 3.3.2 Cappillaries 3.3.3 Veins
3.4 | Arterial and Venous Systems
September Week 4

o Explain common heart diseases (coronary heart disease, myocardial infraction, angina).
Explain the harmful effects of smoking related to heart diseases.

3.5 | Cardiovascular Disorders

3.5.1 Coronary Heart Disease (CHD) | 3.5.2 Myocardial Infarction

3.5.3 | Angina Pectoris

3.6 | Review Questions

Chapter No. 4: Human Urinary System

October Week 1

After Studying this Chapter, Students will be able to:
o |dentify the different organs of urinary system.

¢ Relate the structure of the kidney with its function.

o State that nephron is the excretory unit of kidney.

o Locate the different parts of nephrons and relate them with their function.

o State that main role of the kidney is urine formation.

o Describe that urine formation involves three processes i.e., filteration, reabsorption and secretion.
o Explain that the kidney plays an important role in osmoregulation.

o |dentify the causes and treatment of kidney stones.

o QOutline the causes of kidney failure and treatments.

Introduction




4.1 | Human Urinary System

4.2 | Functioning of the Kidney

4.3 | Disorders of Kidney

4.3.1 | Kidney Stones 4.3.2 Kidney Failure

4.4 | Review Questions

Chapter No. 5: Coordination

October Week 2

After Studying this Chapter, Students will be able to:
e Describe the nervous system and its role.

e Discuss the central nervous system.

Background Information

5.1 | Neurons-The Unit of Nervous System

5.2 | Divisions of the Nervous System

521 Central Nervous System (CNS)

October Week 3

e Discuss the peripheral nervous sytem.

¢ Qutline the types of neurons with diagrams.

e Define a stimulus with examples.

e State that nerve impulses are electrical signals that travel across neuron.

e Define and sketch synapses.

¢ Introduce neurotransmitters.

e Explain through sketching a diagram the involment of nervous system when a person system when a person
accidently touches something painfully hot and withdraws their hands as reflex.

e Explain the endocrine system.

¢ Identify the major endocrine glands and hoemones with their functions.

e Explain the endocrine system.

Identify the major endocrine glands and hoemones with their functions.

5.2.2 | Peripheral Nervous System (PNS)

5.3 | Endocrine System

53.1 Pituitary Gland 5.3.2 | Thyroid Gland
5.3.3 Parathyroid Glands 5.3.4 | Adrenal Glands
535 Pancreas 5.3.6 | Gonads

5.4 | Review Questions

Chapter No. 6: Reproductive System

October Week 4

After Studying this Chapter, Students will be able to:
e Describe the role of hormones in both male and female sexual development.

e Describe the process og gametogenesis and fertilization.




Introduction

6.1

Formation of Gametes and Fertilization

6.2

Role of Hormones in Sexual Development

November Week 1

Identify, on diagrams of the parts of male reproductive system and describe their functions.
Identify, on diagrams of the parts of female reproductive system and describe their functions.
Explain AIDS as an example of sexually transmitted diseases.

6.3 | Reproductive Systems
6.4 | Sexually Transmitted Diseases
6.5 | Review Questions

Chapter No. 7: Inheritance

November Week 2

After Studying this Chapter, Students will be able to:

Sketch the structure of Chromosomes.
Define genotype and phenotype, allele, homozygous, heterozygous, dominant, recessive.

Introduction

7.1

Structure of Chromosomes

7.2

DNA and RNA

November Week 3

Illustrate Mendelian inheritance laws through monohybrid and dihybrid cross.

Describe briefly the structure of RNA as single stranded macromolecule made of nucleotides with
nitrogenous base overhangs.

Outline the function of RNA as aid in converting hereditary information into useful proteins.
Outline how information in the DNA is converted to information on RNA and then into proteins.

7.3

Mendel’s Laws of Inheritance

November Week 4

7.4

Review Questions

December Week 1 & 2

Test Session and Revison

Chapter No. 8: Biotechnology

January Week 1




After Studying this Chapter, Students will be able to:

Introduce Biotechnology.

Explain the role of yeast in the production of bread and ethanol.

Understand that bacteria are useful in biotechnology and genetic modification.
Describe the basic method of genetic engineering/genetic modification.

8.1 | Introduction of Biotechnology
8.2 | Genetic Engineering
8.1.1 Gene Editing 8.1.2 Gene Transfer
January Week 2
8.3 | Application of Biotechnology
8.3.1 Food Biotechnology 8.3.2 | Medical Biotechnology
8.3.3 Environmental Biotechnology 8.3.4 | Marine Biotechnology
8.3.5 Industrial Biotechnology
January Week 3
e Discuss potential advantages and risks of genetic modification.
8.4 | Potential Risks of Biotechnology
8.5 | Review Questions
Chapter No. 9: Diseases and Immunity
January Week 4
SLOs After Studying this_Chapter, Stu_dents_ will _be able to: _ _
o Describe infectious and non-infectious diseases and their types with examples.

Introduction

9.1

Disease

911 Infectious Diseases (Infections) | 9.1.2 Non-Infectious Diseases

February Week 1

Define zoonotic diseases and give their types.
Describe vector borne disease with examples.
Enlist allergies with some common types.

9.1.3 Zoonotic Diseases 914 Vector-Borne Diseases

9.15 Allergies

9.2 | Pathogens
9.3 | Immunity
9.4 | Review Questions

Chapter No.10: Evolution




February Week 2

After Studying this Chapter, Students will be able to:
e Explain the theory of evolution by natural selection with examples.
o Define species.
o Discuss briefly the observations Darwin made during his voyage on HMS Beagle.

Introduction

10.1 Darwin’s Observations
10.2 Theory of Evolution by Natural Selection
February Week 3
e Describe sources of variation which can lead to specification and evolution.
10.3 Species and Speciation
10.3.1 Allopatric Speciation 10.3.2 Sympatric Speciation
10.4 Sources of Variation
10.4.1 Mutations 10.4.2 Genetic Recombination
10.4.3 | Gene Flow (Migration) 10.4.4 Random Pairing of Gametes

February Week 4

e Describe evidence of evolution with regards to the following:
» Paleontology

«  Comparative anatomy (homologous structure, vestigial structures)
» Selective breeding

10.5 Evidences of Evolution
10.5.1 Palaeontology (Fossil Record
10.5.2 Comparative Anatomy
10.5.3 Selective Breeding

10.6 Review Questions
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% CLASS 10 - COMPUTER SCIENCE AND ENTREPRENEURSHIP
Chapter 1: Operating Systems: Structure and Services

May (2" Week)

1.1 Introduction to Operating System

1.2 Architecture of an Operating System

1.3 | Process Management in Operating System

Students should be able to:

o Define an operating system and explain its role as an interface between the user and
translate user actions into hardware-level instructions.

Identify the responsibilities of the OS in managing multiple user accounts.
Differentiate between the kernel and shell, including their specific functions.

Explain OS layers and how each layer interacts with the others.

Identify the role of system libraries and device drivers in OS functionality.

SLOs

May (3" Week)

1.4 Memory




15 Processes and Threads

16 System Calls

Students should be able to:

e Explain the stages in the process lifecycle (creation, execution, termination) with
examples and apply the First-Come, First-Served (FCFS) process scheduling.

e Describe multitasking and concurrency, giving one real-world analogy.

e Distinguish between primary memory (RAM) and virtual memory.

e Define a process and a thread, and explain how threads share resources within a
process.

e Give examples of how multithreading improves performance in applications.

SLOs




May (4" Week)

1.7

File System Structure and Management

1.8

Types of Operating Systems

Exercise, Test & Revision

SLOs

Students should be able to:

Define a system call and explain its purpose and types

Define file system, files, folders and metadata, and explain their roles in organizing data.
Explain how these components work together to process a user request from device to server
and back.

Chapter 2: System Recovery and Advanced Maintenance

August (4" Week)

2.1

Introduction to Post-Troubleshooting

2.2

Using Built-in Diagnostic Tools

2.3

System Recovery Options

2.4

BIOS/UEFI and Boot Process Awareness

SLOs

Students should be able to:

Define post-troubleshooting maintenance and explain its role in preventing recurring system
issues.

Use Task Manager, Resource Monitor, and to monitor CPU, memory, and disk usage, and
terminate unresponsive applications by reviewing system logs.

Start Windows in Safe Mode and explain when this mode is useful.

Create and use a restore point to return the system to a previous working state.

Distinguish between System Restore and System Reset, and identify when to use each.
Explain the purpose of bootable recovery media and when it is required.

Create a bootable USB using Rufus or built-in Windows tools, choosing the correct
partition style (GPT or MBR).

Identify the differences between GPT and MBR and check a disk's partition style.
Explain the role of BIOS and UEFI in system startup.




September (15t Week)

2.5

Data Recovery Techniques

2.6

Best Practices for Preventive Maintenance

2.7

System Documentation and Logs

Exercise

SLOs

Students should be able to; Understand System Theory:
e Describe the Power-On Self-Test (POST) process and its importance.
e Access BIOS/UEFI settings to change boot order or reset defaults.
e Recover deleted files using built-in tools as well as third-party recovery tools such as
Tenorshare.

e Perform Disk Cleanup to remove temporary and unnecessary files.

e Apply software updates (patch management) to improve security and stability.
e Run virus scans using Windows Defender and enable real-time protection.
e Create a maintenance calendar to schedule regular updates, cleanups, and scans.

e Maintain repair and update logs using a standard template.

e Explain the importance of keeping accurate system maintenance records.

Chapter 3: Introduction to Python Programming

September (2" Week)

3.1

Introduction to Python Programming

3.2

Basic Python Syntax and Structure

3.3

Operators and Expressions

Exercise




Students should be able to:
e Understand basic programming concepts and set up a Python development

environment.

e Write and interpret basic Python syntax and structure, including variables, data types,

SLOs ) )
and input/output operations.
e Use various operators and expressions in Python, including arithmetic, comparison,
assignment, logical operators and operator precedence.
Chapter 4: Control Structures in Python
September (37 Week)
41 Decision Making
47 Looping Constructs
43 Libraries in Python
Students should be able to:
SLOs e Implement control structures such as decision-making statements and loops in
Python.
September (4" Week)
Lists in Python
4.4
4.5 Testing and Debugging in Python
Exercise
SLOs | Students should be able to:

e Perform different operations on lists.
e Work with Python modules, functions, and built-in data structures like lists.




Chapter 5: Data Science

October (15t Week)

51 Introduction to Data Science

5.2 Overview of the Data Science Life Cycle

Students should be able to;
e Explain the concept and importance of data science in everyday life.
e Describe each step in the Data Science Life Cycle (DSLC).

SLOs e Identify and define real-world problems that can be solved using data.

e Collect data using surveys, online forms, and observational techniques.

October (2" Week)

5.3 Tools for Visualization

Students should be able to;
e Perform data cleaning and validation to improve accuracy.

SLOs e Use simple SQL queries (SELECT, INSERT) to retrieve and store data from

databases.

October (379 Week)

54 Databases and Storing Data

Exercise, Test & Revision

Students should be able to;
e Analyze data using basic algorithms (sorting, classification, clustering).
e Create bar charts and dashboards to visually represent data insights.

SLOs . . . .
e Communicate results clearly using charts and written summaries.




Chapter 06: Introduction to Artifical Intelligence, and Machine Learning

October (4t Week)
6.1 Overview of Al and ML
6.2 Machine Learning Types
Students should be able to;
e Define artificial intelligence (Al), and machine learning (ML).
e Differentiate between Al, and ML, understanding their unique characteristics and
SLOs applications.
e to Understand the concept of supervised learning and its application to teach systems
to make predictions.
November (15t Week)
63 Practical Applications of Al/ML
6.4 Supervised and Unsupervised Algorithms
Students should be able to:
e Comprehend unsupervised learning, used for clustering and pattern recognition.
SLOs e Understand different algorithms and choose relevant algorithms based on specific
e business problems. This includes simple linear regression.
November (2" Week)
65 Evaluting Model Performance

Exercise




SLOs

Students should be able to:
e Familiarity with key model performance metrics accuracy.
e Understand where Al and ML are applied in daily life, business, and education.

e Discuss bias, privacy, and responsibility when using Al.

Chapter 07: Applications of Al

November (37 Week)

7.1

Avrtificial Intelligence

7.2

Data and Al

SLOs

Students should be able to:
e Explain how Al can be applied to specific applications in areas like NLP, Robotics,
Speech Recognition.
e Conduct a technology recognition experiment where students interact with products
based on NLP, Robotics, Speech Recognition.
e Discuss the benefits and limitations of NLP, Robotics, Speech Recognition, and

others.

November (4" Week)

7.3

Real-World Applications of Al

SLOs

Students should be able to:
e Show that there are instances where use of Al causes social injustices.
e Develop critical thinking skills to assess situations where Al has led to social

injustices and identify potential areas of improvement.




December (15t Week)

Benefits and Challenges of Al Applications

7.4
Students should be able to:
e Effectively communicate the social implications of Al, particularly regarding
SLOs L . I . e
injustices and ethical responsibilities, both in writing and verbally.
December (2" Week)
7.5 Ethics, Fairness, and Social Impact of Al
Students should be able to:
SLOs e Exhibit an awareness of ethical considerations in Al development and usage, as
well as the potential consequences of overlooking these considerations.
December (37 Week)
76 Responsibilities of Al Designers
Exercise, Test & Revision
Students should be able to:
SLO e Analyze case studies or scenarios where Al has caused social injustices, and discuss
s

the underlying factors contributing to these issues.

Chapter 08: Digital Entrepreneurship

January (1t Week)

8.1

From Basics to Advanced Entrepreneurship




Students should be able to:

¢ Identify and describe key data privacy laws.

SLOs e Apply ethical decision-making to resolve conflicts of interest and ensure fairness in
business operations.
January (2" Week)
8.2 Problem-Solving & Adaptability
Students should be able to:
S 0s e Recognize responsible marketing practices and explain the necessity of truthful
advertising and obtaining user consent for targeted marketing.
January (3" Week)
83 Ethical Business Practices & Digital Ethics
Students should be able to:
SLOs e Use structured problem-solving methods, such as root cause analysis and SWOT
analysis, to address business challenges.
January (4" Week)
8.4 Legal Framework & Compliance
Students should be able to:
e Explain the concept of data-driven marketing, including setting measurable goals,
SLOs

defining Key Performance Indicators (KPIs), using analytics tools, and measuring

Return on Investment (ROI).




February (1% Week)

8.5 Intellectual Property Rights
Students should be able to:
e Describe the role of Customer Relationship Management (CRM) systems in building
SLOs long-term customer loyalty through personalized communication and loyalty
programs.
February (2" Week)
86 Strategic Marketing & Branding

SLOs

Students should be able to;

e Explain how marketing automation tools can improve efficiency, reduce operational

costs, and expand customer reach.

February (3" Week)

Exercise

February (4" Week)

Test & Revision
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#CLASS 10 - CHEMISTRY =%

Chapter No. 14: States of Matter and Phase Changes (May)

After studying this chapter, students will be

SLOs e Explain changes of state and internal energy with change in temperature (melting,
boiling, freezing, condensation, sublimation and deposition in terms of kinetic
particle theory.

e Distinguish between evaporation and boiling
e Interpret heating and cooling curves in terms of kinetic theory
e Interpret in terms of kinetic particle theory the effects of changing pressure,
temperature and volume of a gas on the other two with regards to Boyle's les Charles'
Law, and Avogadro's Law.
e Explain qualitatively the effect of external pressure on rate of boiling and evaporation
e Explain diffusion of gases in terms of kinetic particle theory.
e Examine qualitatively the effect of molecular mass and temperature on the rate of
diffusion.
e Discuss applications of sublimation around us
e (Examples may include: solid air fresheners and 3D printing).
e Explain, with the help of kinetic particle theory, the importance of rates of diffusion
of medicines in the body.
(2nd Week )
14.1 | Introduction
14.2 | Internal Energy
14.3 | Interconversion of physical states
14.4 | Heating and cooling curves 14.5 | Evaporation and boiling
14.6 | Sublimation
14.7 | Application of Sublimation
14.8 | Kinetic Theory and the Gas Laws
14.9 | Diffusion
1?]-1 Importance of Rates of Diffusion of Medicines in Human Body




Chapter No. 15: Stoichiometry (May)

SLOs | After studying this chapter, students will be able to:
e Use the molar gas volume, 24 dm' at room temperature and pressure, in calculations
involving gases
e Define concentration, use both g/dm' and mol/ dm’, and convert between them
Calculate stoichiometric relationships between substances relationships (specifically:
e reacting masses, limiting reactants,
e volume of gasses at R.T.P.
¢ volumes of solution and concentrations of solutions in g/ dm?3 or mol/dm’, including
conversion between cm3 and dm?g)
e Calculate concentration of a solution in a titration using empirical data
e Calculate empirical formula and molecular formula from appropriate data
e Calculate percentage yield, percentage composition by mass and percentage purity
from appropriate data.
(3rd Week))
15.1 | Molar Volume
15.2 | Concentration of a Solution
15.3 | Calculate the Concentration of the Solution in Titration using Empirical Data
15.4 | Percentage Composition by Mass, Empirical Formula and Molecular Formula
15.5 | Empirical Formula
15.6 Limiting Reactant
15.7 | Yield
15.8 | Exercise

Chapter No. 16: Electrochemistry (MAY)




After studying this chapter, students will be able to:

Define redox reactions as simultaneous oxidation and reduction in terms of electrons
and changes in oxidation state

Use roman numerals to indicate oxidation number of an element in a compound
Identify oxidizing and reducing agents in a redox reaction

Recognize that the oxidation number of elements in their free state is zero

Derive the formula of ionic compounds from ionic charges and oxidation number

SLOs e Identify that the oxidation number of a monoatomic ion is the same as the charge
Explain that the sum of the oxidation numbers in a neutral compound is zero
e Explain that the sum of the oxidation numbers in an ion is equal to the charge on
Identify redox reactions by the colour changes involved when using acidified
manganate (V1) to (1) or aqueous potassium iodide
e Define electrolysis as decomposition of ionic compound, in molten or aqueous s of
electric current
o Identify and label in simple electrolytic cells, the anode (+), cathode (-), electrol flow
of electrons in external circuit,
e Describe the transfer of charge in external circuit, movement of ions in the electro
electrons at electrodes
e Identify the products formed at electrodes and describe the observations electrolysis
of molten lead (I1) chloride, concentrated dilute sulfuric acid usin (platinum or
carbon/graphite)
e State that hydrogen- oxygen fuel cell uses hydrogen and oxygen to produce elec the
only chemical product —
e Describe the advantages and disadvantages of using hydrogen-oxygen fuel cells
gasoline/petrol engines in vehicles.
Define corrosion and discuss methods to prevent it. (some examples may inclu such
as using paint, galvanizing, electroplating; sacrificial protection such as blocks in
ships) Identify the products formed at electrodes and describe the observations
electrolysis of dilute copper (1) sulphate using inert electrode or copper electrode
e Predict the identity of products of electrolysis of a halide compound in dilute or
concentrated solution
e Construct ionic half-equations for reaction at either electrode.
e Describe electroplating and its applications.
e Sketch a schematic diagram for a voltaic cell e.g., Daniel cell
e Use the voltage data given for voltaic cells to determine order of reactivity of any two
metals.
(4th Week of May)
16.1 | Oxidation Number of Atoms in Compounds and lons
16.2 | Writing Chemical Formula of lonic Compounds by Applying Oxidation Numbers
163 | Writing Chemical Formula of lonic Compounds using lonic Charges
164 | Oxidation and Reduction
16.5 | Oxidation-Reduction Reactions
16.6 | Electrolysis
16.7 Electrolysis of a Concentrated Aqueous Solution of Sodium Chloride (Brine )Using Inert Electrodes

(Graphite/Pt)




16.8

Electrolysis of Dilute and Concentrated Aqueous Solutions of Metal Halides

16.9

Electrolysis of Consentrated Aqueous Solutions of Metal Halides

16.10

Electrolysis of Molten Lead (I1) Chloride

16.11

Electrolysis of Dilute solution of Sulphuric Acid using inert electrodes ( Carbon or Pt)

16.12

Electrolysis of Dilute Aqueous solution of Copper Sulphate using Inert Electrodes or Copper
electrodes

(4™ Week of August)

16.13

Fuel cells

16.14

Corrosion

16.15

Electroplating

16.16

Galvanic Cells

16.17

Order of Reactivity of Metals using Voltage Data

Chapter No. 17: Reaction Kinetics (SEPTEMBER)




After studying this chapter, students will be able to:

Describe collision theory in terms of number of particles per unit volume, frequency of
collisions of particles, kinetic energy of particles and activation energy

State that catalyst increases the rate of reaction provides alternate pathway with lower
activation energy, and remains unchanged at the end of a reaction

Describe the physical parameters that may be affected by the rate of reaction including
SLOs change in mass temperature, and formation of gas

Interpret data, including graphs, for investigating rate of reaction
Explain the effect on rate of reaction of changing concentration of a reactant, pressure of

gases, surface area of solids, temperature, presence of catalyst (including enzymes) using
collision theory

Justify the importance of chemical kinetics in the food industry to determine ideal harvesting
and transportation times for produce.

(1st Week))

17.1 | Collision Theory of Reaction Rate

17.2 | Change in Mass during a Chemical Reaction

17.3 Change in Temperature during a Chemical Reaction

(2nd Week )

17.4 Factors Affecting the Rates of Reactions

17.5 | Importance of chemical Kinetics in Food Industry

17.6 Exercise

Chapter No. 18: Salts (SEPTEMBER)




After studying this chapter, students will be able to :

e Explain that salts are ionic compounds formed due to electrostatic attraction between
oppositely charged ions (in which the positive ions come from bases and negative

SLOs ) .
ions come from acids)

e Explain why at STP salts are solids with high melting points.

e Describe that under normal conditions, ionic compounds are usually solids with
lattice structures.

e Explain why the molten and aqueous solutions of salts are good conductors of
electricity by making reference to the idea of mobile ions

e Describe the general solubility rules for salts. (these are:

e sodium, nitrate, potassium and ammonium salts are soluble

e chlorides are soluble except lead and silver

e carbonates are insoluble except sodium, potassium and ammonium

e hydroxides are insoluble except sodium, potassium, ammonium and calcium
(partially).

e Describe the preparation, separation and purification of soluble salts by reactions of
acids with alkali (titration), excess metal, excess insoluble base, excess insoluble
carbonate.

(3rd Week))
18.1 | Arrangement of lon in Salts
18.2 | Melting Points of Iconic Compounds
18.3 | Conduction of Electricity by Iconic Compound
(4th Week))
18.4 | Soluble and Insoluble Salts
18.5 | Preparation of Soluble Salts
13.7 | Exercise

Chapter No. 19: Nitrogen and Sulphur (October)




After studying this chapter, students will be able to:

Recognize that atmospheric oxides of nitrogen (NO and NO,) can react with

SLOs unburned hydrocarbons to form peroxyacetyl nitrate, PAN, which is a component of
photochemical smog
e Describe the role of NO and NO, in the formation of acid rain both directly and in
their catalytic role in the oxidation of atmospheric sulphur dioxide
e State the symbol equation for the production of ammonia in the Haber process,
N+3H2N
e State the sources of the hydrogen (methane) and nitrogen (air) in the Haber process
e State the typical conditions in the Haber process as 450°C, 20000kPa/20 atm and an
iron catalyst
e State the symbol equation for the conversion of sulphur dioxide to sulphur trioxide in
the Contact process, 2 SO2(g) + 02(g) 2503 (5)
e State the sources of the sulphur dioxide (burning sulphur or roasting sulphide ores)
and oxygen (air) in the Contact process
e State the typical conditions for the conversion of sulphur dioxide to sulphur trioxide
in the Contact process as 450 °C, 200kPa /atm and a vanadium(V) oxide catalyst
Oxides
e Describe amphoteric oxides as oxides that react with acids and bases to produce a
salt and water
e Classify oxides as acidic, including SO, and CO, basic, including CuO and CaO, or
amphoteric, limited to AL2O, and ZnO, related to metallic and non-metallic character.
e properties of metal
o |dentify the general chemical properties of metals, limited to their reactions with
dilute acids, cold water, steam and oxygen.
e Arrange metals in order of reactivity given relevant information.
(1%t & 2" Week )
19.1 | Ammonia
19.2 | Sulphuric Acid 14.3 | Oxides
19.4 | Metals
19.5 | Reactivity Series of Metal 14.6 | Role of oxides of nitrogen in spreading air pollution
19.7 | Exercise

Chapter No. 20: Water (OCTOBER)




SLOs

After studying this chapter, students will be able to:
e The presence of water using anhydrous copper (I1) sulphate
e Investigate chemical tests for Explain how to test the purity of water using melting
point and boiling point.
e Distinguish between Distilled water and tap water with their applications in practical
chemistry
e State that water from natural sources may contain useful and harmful substances.
(Some
e examples include:
a. dissolved oxygen
b. metal compounds
c. plastics
d. sewage
e. harmful microbes
f. nitrates from fertilizers
g. phosphates from fertilizers and detergents
e Recognize that some naturally occurring substances in water are potentially harmful
(some examples include:
a. some metal compounds that are toxic
b. some plastics that harm aquatic life
c. sewage that contains harmful microbes which cause disease
d. nitrates and phosphates that lead to deoxygenation of water and damage to aquatic life
(details of the eutrophication process are not required)
e Explain the treatment of the domestic water supply; (some examples of this includes:
a. sedimentation and filtration to remove solids.
b. use of carbon to remove tastes and odours
c. chlorination to kill microbes
e Describe various water-borne diseases and the steps that can be taken to avoid them
e Identify the negative effects of water pollutants on life and the ways to avoid them.
e Explain water scarcity as an important issue faced by Pakistan and the ways in
which it can be resolved.
e State that urea, ammonium salts and nitrates are used as fertilizers,
e Explain the use of NPK fertilizers to provide the elements nitrogen, phosphorus and
potassium for improved plant growth.

(3 & 4t Week)

20.1

Water

20.2

Purity of Water 20.3 Difference between distilled water and tap water

20.4

Substances present in water obtained from natural sources

20.5

Treatment of Domestic Water Supply

20.6

Effect of Pollutants Present in Water

20.7

Water Scarcity in Pakistan

20.8

Elements Essential for Plant Growth

20.9

Fertilizers

20.10

Classification of Fertilizers




Chapter No. 21: Organic Chemistry (NOVEMBER)

SLOs

e Describe organic molecules as either straight-chained, branched or cyclic
e State that a structural formula is an unambiguous description of the way the atoms in
molecules are arranged, including CH2=CH>, CH3CH.OH, CH3COOCH,
e Identify and draw structural formulae for molecules.
e Interpret general formulae of compounds in the same homologous series including
alkanes, alkenes, alkynes, alcohols and carboxylic acids.
e structural formulae, including C4H10 as CH3CH>CH2CHz, and CH3CH(CH3)CHs, and
C4Ha, as
e Define structural isomers as compounds with the same molecular formula, but
different CH:CH.CH=CH2 and CH3:CH=CHCHj3
o Identify a functional group as an atom or group of atoms that determine the chemical
properties of a homologous series including that for alcohols, aldehydes, ketones,
phenols, carboxylic acids, amine, esters, and amide.
e Describe the general characteristics of homologous series. These can include:
a. Having the same functional group
b. Having the same general formula
c. Differing from one member to the next by a CH2-Unit.
d. Displaying a trend in physical properties.
e. Sharing similar chemical properties
State that a saturated compound has molecules in which all carbon-carbon bonds are single
bonds.

~

(15t & 24 Week )

21.1

Classifications of Organic Compound

21.2

Structural Formula

21.3

Homologous Series.

21.4

Isomerism.

21.4

Functional Group

215

Naming Organic Compounds

21.6

Exercise




Chapter No. 22: Hydrocarbons (NOVEMBER)

. Student Learning Outcomes
e After studying this chapter, students will be able to:
e State that the bonding in alkenes includes a double carbon-carbon covalent bond and

that alkenes are unsaturated hydrocarbons.

e Describe the manufacture of alkenes by the cracking of large alkane molecules using

a high temperature and a catalyst
e Describe the reasons for the cracking of large alkane molecules.
e Describe the test to distinguish between saturated and unsaturated hydrocarbons by

SLOs e their reaction with aqueous bromine and KMnOs

e Describe the properties of alkenes in terms of addition reactions with:

1) 1.Bromine or aqueous bromine

2) 2.steam in the presence of an acid catalyst and draw the structural or displayed
formulae of the products

3) 3.hydrogen in the presence of a nickel catalyst

e Describe, using symbol equations, preparation of alkenes by elimination reaction in
halogen alkanes and alcohols.

o ldentify alkynes as hydrocarbons containing triple carbon-carbon covalent bond and
that alkynes are unsaturated hydrocarbons.

e Describe the use of ethyne as fuel for welding and in artificially ripening fruits.

e Describe separation of petroleum into useful fraction by fractional distillation.

e Describe how the properties of fractions obtained from petroleum change from the
bottom to the top of the fractionating column, limited to:

1) decreasing chain length

2) higher volatility

3) lower boiling points

4) lower viscosity

e Name the uses of the fractions as:

1) refinery gas fraction for gas used in heating and cooking

2) gasoline/petrol fraction for fuel used in cars

3) naphtha fraction as a chemical feedstock

4) kerosene/paraffin fraction for jet fuel

5) diesel oil/gas oil fraction for fuel used in diesel engines.

6) O fuel oil fraction for fuel used in ships and home heating systems

7) lubricating oil fraction for lubricants, waxes and polishes

8) bitumen fraction for making roads

e Name fossil fuels; coal, natural gas and petroleum

¢ Name methane as main constituent of natural gas

e State that petroleum is a mixture of hydrocarbons, compounds containing hydrogen
and carbon only




(3 & 4t Week)

22.1

Alkenes

22.2 | Important Reaction of Alkenes

22.3 | Alkynes.

22.4 | Source of Organic Compounds.

22.4 | Refining of Petroleum

22.5 | Exercise

Chapter No. 23: Monohydroxy Alkanes or Alcohols (DECEMBER)

SLOs

Students will be able to:

e Describe the manufacture of ethanol

(This can be done by discussing fermentation of aqueous glucose at 25-35 °C in the presence
of yeast and in the absence of oxygen catalytic addition of steam to ethene at 300°C and
6000kPa /6 atm in the presence of an acid catalyst including a comparison of the advantages
and disadvantages of the two methods)

e Describe the combustion of alcohols

e Discuss the applications of alcohols as fuels, including their advantages and
disadvantages over fossil fuels.

e Explain the role of alcohols in various industries such as pharmaceuticals, cosmetics,
and fuel production.

e Discuss the impact of alcohols on daily life, including their use as solvents and
disinfectants.

(15t & 24 Week )

23.1

Manufacture of Ethyle Alcohol CHz —OH

23.2

Combustion of Alcohol

23.3

Application of Alcohols as Fuels

234

Role of Ethanol in Industries

23.4

Impact of Alcohols in Daily Life

23.5

Exercise




Chapter No. 24: Carboxylic Acids (JANUARY)

SLOs

After studying this chapter, students will be able to:

Describe the reactions of carboxylic acids with metals, bases and carbonates
including names and formulae of the salts produced.

Describe the formation of ethanoic acid by the oxidation of ethanol; with acidified
aqueous potassium manganate (V1) & by bacterial oxidation during vinegar
production

Describe the reaction of a carboxylic acid with an alcohol using an acid catalyst to
form an ester

Describe the industrial applications of carboxylic acids and esters, including their use
as solvents, flavours, fragrances, and plastics.

Explain the role of carboxylic acids and esters in daily life, including their use in
food preservation, cosmetics, and pharmaceuticals.

24.1 | Preparation of Acetic Acid and Ethanoic Acid
24.2 | Reactions of Carboxylic Acid as Acids
(15t & 2" Week )
24.3 | Reactions of Carboxylic Acid with Alcohol ( Esterification)
24.4 Industrial Applications of Carboxylic Acid and Esters
24.5 | Carboxylic Acids and Esters in Daily Life
24.6 | Exercise




Chapter No. 25: Biochemistry (JANUARY)

SLOs | After studying this chapter, students will be able to:
e Explain the importance and basics of nutrition and healthy eating

e Recognize the main biomolecules; carbohydrates, proteins, lipids and nucleic acids,
their sources along-with the required daily intake for young adults

o Identify carbohydrates as a source of energy

e Describe proteins as natural polyamides and that they are formed from amino acid
monomers with the general structure

e Draw the general structure of proteins

e Explain the sources, use and structure of proteins, lipids and carbohydrates

e Describe the importance of nucleic acids

e Explain vitamins, their sources and their importance to health

o Identify applications of biochemistry in testing (blood test, pregnancy test, cancer

screening, and parental genetic testing), genetic engineering, gene therapy and
cloning

(3 & 4t Week)

25.1 | The importance of nutrition

25.2 | Carbohydrates

25.3 | Proteins

254 | Lipids

25.5 Vitamins

25.6 Nucleic Acids

25.7 | Application of Biochemistry

25.8 | Exercise




Chapter No. 26: Polymers (FEBRAURY)

After studying this chapter, students will be able to:

o Define polymers as large molecules built up from many smaller molecules called
monomers.

e Identify the repeating units and/or linkages in addition polymers and in condensation
polymers.

e Deduce the structure or repeating unit of a condensation polymer from given
monomers and vice versa, limited to:

a. polyamides from a dicarboxylic acid and a diamine
b. polyesters from a dicarboxylic acid and a diol.
e Describe the differences between addition and condensation polymerization.

e State that plastics are made from polymers.

SLOs e Describe how the properties of plastics have implications for their disposal.

e Describe the environmental challenges. caused by plastics, limited to:

a. disposal in landfill sites

b. accumulation in oceans

c. formation of toxic gases from burning
e Describe the structure of:

a. nylon, a polyamide

b. PET, a polyester The full name for PET, polyethylene terephthalate, is not required.
e State that PET can be converted back into monomers and repolymerised
e Qutline the importance of polymers in the textile industry. (Examples for polymers

being used may be given along with their specific properties).
(15t & 2" Week )
26.1 | Types of polymer




26.2

Structure of monomer from polymer

26.3 | Plastics
26.4 Importance of polymer in textile industry
26.5 | Adverse effects of plastics
26.6 | Exercise
Chapter No. 12: Hydrocarbons (SEPTEMBER)
(1t week)
12.1 | Introduction
12.2 | Hydrocarbons and its types
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% CLASS 10 - PHYSICS %

All Exercises and Examples will be included in QAT which are given in Textbook
Unit 10: Thermal Physics (May)
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Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Describe qualitatively the thermal expansion of solids (linear and volumetric expansion).
Explain the thermal expansion of liquids (real and apparent expansion) and gases.

Discuss the pressure and the changes in pressure of a gas in terms of particles (the forces
exerted by particles colliding with surfaces, creating a force per unit area.)

Discuss the applications and consequences of thermal expansion in real life.

Define and calculate specific heat for solids and liquids.

Discuss everyday effects due to the large specific heat of water.

Use the terms for the changes in state between solids, liquids and gases (This includes stating
the relative order of magnitudes of the expansion of solids, liquids and gases)

Describe evaporation in terms of particles [in terms of the escape of more energetic particles

SLO from the surface of a liquid).

e Discuss how temperature, humidity, surface area and air movement over a surface affect
evaporation.

e Explain how evaporation causes cooling.

e Describe the use of cooling caused by evaporation in the refrigeration process without using
harmful CFCs.

o Define latent heat of fusion and latent heat of vaporization of ice and water. How these can be
determined Experimentally? [Including illustrating the analysis of data, by sketching
temperature-time graph on heating ice.]

o Describe superconductivity (as when atoms are in this state, their kinetic energy is low, so
there is little (or no) resistance to the flow of electrons.

e State that certain materials, when cooled to near absolute zero, can exhibit superconductivity.

2" Week

10.1 | Thermal Expansion
10.2 | Specific Heat Capacity
10.3 | Change in State

10.4 | Evaporation

10.5 Latent Heat

10.6 | Superconductivity

Exercise

Unit 11: Transfer of Thermal Energy (May)




SLO

Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Explain thermal conduction in all solids (in terms of atomic or molecular lattice vibration and
also in terms of the movement of free (delocalized) electrons in metallic conductors).

Analyze everyday applications of conduction, convection, and radiation (a) Heating objects
such as kitchen pans (b) Heating a room by convection (c) Measuring temperature using an
infrared thermometer (d) Using thermal insulation to maintain temperature of a li)quid and to
reduce thermal energy transfer in buildings (e) the mechanism of a household hot-water system.
Explain convection in liquids and gases (in terms of density changes). Justify experiments
illustrate convection.

Explain convection in seawater to support marine life.

Describe the role of land breezes and sea breezes in maintaining moderate coastal climates.
Explain how birds are able to fly for hours without flapping their wings and gliders are able to
rise by riding on thermal currents.

Describe the process of thermal energy transfer by radiation [and know that it does ne require a
medium].

Describe the effect of surface colour and texture on the emission, absorption, and reflection of
infrared radiation.

Justify qualitatively how the rate of emission of radiation depends on the surface temperature
and surface area of an object.

Analyze the consequence of heat radiation in the greenhouse effect and its effect on global
warming.

3rd Week

111 Conduction

11.2 | Convection in liquids and gases

41 Week

11.3 | Heat Transfer through Radiation

114 Greanhouse Effect

Exercise

Unit 12: Waves (August)




Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Prove that waves transfer energy without transferring matter.

Describe what is meant by wave motion (as illustrated by vibrations in ropes and springs and
by experiments using water waves).

State the types of waves

transverse waves

longitudinal waves

Describe the features of a wave [in terms of wave front, wavelength, frequency, time period.
crest (peak), trough, compression, rarefaction, amplitude and wave speed].

Define the terms frequency, wavelength and amplitude.

Recall and apply the equation wave speed = frequency x wavelength; v = fiA

SLO o illustrate that for a transverse wave the direction of vibration is at right angles to the direction
of the energy transfer [including giving examples such as electromagnetic radiation, waves on
the surface of water, and seismic waves].

o illustrate that for a longitudinal wave, the direction of vibration is parallel to the direction of
the energy transfer (including giving examples such as sound waves and seismic P-waves
(primary)).

e Describe how waves can undergo reflection, refraction and diffraction (using ripple tank)

e Describe how wavelength affects diffraction at an edge.

e Describe how wavelength and slit size affect diffraction through a slit.

e Analyze the phenomenon of tsunamis generated under the surface of water (in terms of
underwater earthquakes/volcanic activity generating waves that increase in frequency and
amplitude as they encounter increasingly shallow water).

4t Week

12.1 | Waves and Nature of Waves

12.2 | Types of Waves

12.3 | Terms and Parameters of Waves

12.4 | Properties of Waves

12,5 | Seismic and Tsunami waves

Exercise

Unit 13: Sound (September)




Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Describe the production of sound.

Describe the longitudinal nature of sound waves.

State the approximate range of frequencies audible to humans as 20 Hz to 20,000 Hz.

Justify why sound waves cannot travel in vacuum (including experiments to demonstrate
this).

Describe how changes in amplitude and frequency affect the loudness and pitch of sound
waves.

Describe how different sound sources produce sound waves with different quality (including
making reference to the shape of the traces on an oscilloscope).

Describe an echo as the reflection of sound waves.

Justify simple experiments to show the reflection of sound waves.

illustrate a method involving a measurement of distance and time for determining the speed
of sound in air.

State that the speed of sound in air is approximately 330-350 ms™.

SLO

e Describe that, in general, sound travels faster in solids than in liquids and faster in liquids
than in gases.

e Define ultrasound as sound with a frequency higher than 20 kHz.

e illustrate and analyze the uses of ultrasound (in cleaning, parental and other medical
scanning, and in sonar, including calculation of depth or distance from time and wave
speed).

e illustrate the use of infrasound (e.g., by elephants in communication and in the study of
seismic activity).

e Analyze the effects of noise pollution on the environment.

e Justify the importance of acoustic protection.

e Describe how knowledge of the properties of sound waves is applied in the design of
buildings with respect to acoustics.

e Explain the use of soft materials to reduce echo sounding (such as in classroom studies and
other public gathering buildings).

e Explain, with examples, how sound can reflect, refract, and diffract.

15t Week

13.1 | Production and propagation of sound

13.2 | Speed of Sound

13.3 | Characteristics of Sound

13.4 | Reflection of Sound (Echo)

2nd Week

13.5 | Refraction and Diffraction of Sound

13.6 | Audible Frequency

13.7 | Acoustic Protection of Building
Exercise







Unit 14: Light (September)

SLO

Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Define and use the terms normal, angle of incidence, and angle of reflection.

Describe an experiment to find the position and characteristics of an optical image formed
by a plane mirror (same size, same distance from mirror as object, and virtual).

Use the law of reflection to solve simple optical problems.

Apply the qualitative principle that a wave refracts towards the normal when it slows down
while entering a medium and that it refracts away from the normal if it speeds up when it
enters a new medium (in the case the angle of incidence is zero, then the waves continue
parallel to the normal).

Define and use the refractive index from vacuum to a medium for light as c/v.

Define refractive index nas; n = sin i/sin r. Apply Snell's law; n = sin i/sin r, to solve simple
problems.

Describe an experiment to show refraction of light by transparent blocks of different shapes.
Define the terms critical angle Cand total internal reflection.

Derive the equation; n = 1/sin C.

Apply the equation; n = 1/sin C to solve simple problems.

Describe experiments to show internal reflection and total internal reflection.

Evaluate and illustrate the use of optical fibres, particularly in telecommunications, stating
the advantages of their use in each context.

Analyze the action of thin converging and thin diverging lenses on a parallel beam of light.
Define and use the terms focal length, principal axis, and principal focus (focal point).

Draw ray diagrams to illustrate the formation of real and virtual images of an object by a
converging lens.

Differentiate between real and virtual images.

Define and calculate linear magnification (as the ratio of image length to object length; state
and use the equation, linear magnification = image length/object length).

Describe the use of a single convex lens as a magnifying glass.

Describe the use of a single convex lens in various optical device applications (specifically in
the case of a magnifying glass, a camera, projector, and a photographic enlarger). This
Reflect Includes drawing ray diagrams to show how each forms an image.

Explain the dispersion of light by a prism [including the detection of non-visible spectra by a
thermometer].

Draw ray diagrams to show the formation of images in the normal eye, a short-sighted eye,
and a long sighted eye.

Describe the use of converging and diverging lenses to correct long-sightedness and short-
sightedness.

state that extreme gravity from interstellar objects like black holes can cause light to bend
(from the perspective of the observer) in a way that is analogous to a simple lens [This is
called 'gravitational lensing].




3rd Week

14.1 | Reflection of Light

14.2 | Refraction of Light

14.3 | Optical Fibre

14.4 | Thin Lenses

4t Week

145 | Optical devices

14.6 | Image Formation in a Normal Eye

14.7 | Gravitational Lens and Acoustic Lens

14.8 | Dispersion of Light by Prism
Exercise

Unit 15: Electrostatics (October)




Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

State that there are positive and negative charges (and charge is measured in coulombs).
State that unlike charges attract and like charges repel.

Describe experiments to show electrostatic charging by friction.

Explain that charging of solids by friction involves only a transfer of negative charge
(electrons).

Explain how a conductor can be charged by electrostatic induction and then "earthing."
Suggest how charging and discharging is used in the application of various devices (e.g.
photocopier and electrostatic precipitator).

Describe an electric field as a region in which an electric charge experiences a force.
State that the direction of an electric field line at a point is the direction of the force on a
positive charge at that point.

Discuss and illustrate simple electric field patterns (including the direction of the field):

SLO .
e around a point charge
e around a charged conducting sphere
e between two oppositely charged parallel conducting plates (end effects will not be
examined).
e State examples of electrical conductors and insulators.
e Describe an experiment to distinguish between electrical conductors and insulators.
e State and use a simple electron model to explain the difference between electrical
conductors and insulators.
e Explain how a lightning rod can protect humans.
e Explain electrical breakdown (it occurs when a strong electric field passes through a ga and
causes its atoms to ionize).
e State that corona discharge and Lichtenberg figures are visible examples of electrical
breakdown.
15t Week
15.1 | Electric Charge
15.2 | Electrostatic Induction
15.3 | Application of Electrostatics
154 Coulomb’s Law
2nd week
15.5 | Electric Field
15.6 | Conduction of Electric Charges
15.7 | Accumulation of Charges




Exercise

Unit 16: Electricity (October)
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SLO

Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Define and calculate electric current, using the equation; | = Q/t.

Explain electrical conduction in metals in terms of the movement of free electrons.

State that current is measured in amperes and that one ampere is equal to one coulomb per
second (Cs™?).

Differentiate between direct current D.C and alternating current A.C

Differentiate between conventional and electronic current.

Justify and illustrate the use of ammeters (analog and digital) with different ranges.

Define e.m.f. as the electrical work done by a source in moving a unit charge around a complete
circuit, using the equation; E = W/Q.

Define potential difference (p.d.) as the work done by a unit charge passing through a component,
using the equation; V = W/Q.

State that e.m.f. and potential difference are measured in volts and that one volt is equal to one joule
per coulomb (JC?).

illustrate the use of voltmeters (analog and digital) with different ranges.

Calculate the total e.m.f when multiple sources are arranged in series.

State that the e.m.f of identical sources connected in parallel is equal to the e.m.f. of one of the
sources.

Define and calculate resistivity, explaining its direct proportionality to resistance and length, and
inverse proportionality to cross-sectional area.

Define and apply Ohm's law using the equation; R=V/I.

Describe the effect of temperature increase on the resistance of a resistor such in filament lamp
Draw circuit diagrams using components such as cells, batteries, power supplies, generators, switches,
resistors, thermistors (NTC) light-dependent resistors (LDRs), lamps, motors ammeters, voltmeters,
transformers, fuses, relays, diodes, and LEDs.

Calculate the combined resistance of resistors in series.

Calculate the combined resistance of resistors in parallel.

Calculate current, voltage, and resistance in parts of a circuit or the whole circuit.

Describe the action of negative temperature coefficient (NTC) thermistors and light dependent
resistors (LDRs) and their use as input sensors.

Analyze the function of variable potential dividers in circuits, using the equation R1/Rz2 =V1/V>

Justify and illustrate the use of colour codes for resistors.

Use the equation; power = current voltage (PIV) to solve simple problems.

Use the equation energy current voltage time (E=IVI) to solve simple problems.

Define the kilowatt-hour (kWh).

Explain the need to choose components with suitable power ratings.

Calculate the cost of using electrical appliances where the energy unit is the kWh.

Explain the use and operation of trip switches and fuses and choose appropriate fuse ratings and trip
switch settings.

Explain what happens when a live wire touches a metal case that is earthed.

Explain why the outer casing of an electrical appliance must be either non-conducting (double-
insulated) or earthed.

State that a mains circuit consists of a live wire (line wire), a neutral wire, and an earth wire.
Explain why fuses and circuit breakers are connected into the live wire for the circuit to be
switched OFF safely.

Explain why domestic supplies are connected in parallel.




3rd Week

16.1 Electric Current

16.2 Electromotive Force and Potential Difference

16.3 Ohm’s Law

16.4 Combination of Resistances

16.5 | Electrical Resistivity

16.6 Potential Divider circuit

16.7 Resistor Colour Codes

41 Week

16.8 | Common Use of Electricity

16.9 Electric Power

16.10 | Household Circuits and Safety Measures

Exercise
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Unit 17: Electromagnetism (November)

Student’s learning outcomes (SLOS)
After studing this unit, student will be able to:

Describe the pattern and direction of the magnetic field due to currents in straight wires and
in solenoids.

State the effect on the magnetic field of changing the magnitude and direction of the current.
Describe how the magnetic effect of a current is used in relays and loudspeakers (including
giving examples of their application).

Describe an experiment to show that a force acts on a current-carrying conductor in a
magnetic field (including the effect of reversing:

the current

the direction of the field

State and use the relative directions of force, magnetic field, and current.

SLO e Describe the magnetic field patterns between currents in parallel conductors and relate these
to the forces on the conductors (excluding the Earth's field).
e State that a current-carrying coil in a magnetic field may experience a turning effect and that
the turning effect is increased by increasing:
e the number of turns on the coil
e thecurrent
e the strength of the magnetic field
e Describe the operation of an electric motor, including the action of a split-ring commutator
and brushes.
e Describe and explain the action of relays in switching circuits.
e State that it is theorized that the Earth's magnetic field is generated by the rotation of the
Earth and its molten iron core that contains charged particles in motion.
15t Week
17.1 | Magnetic Effects of Steady Current
17.2 | Force on a Current Carrying Conductor in a Magnetic Field
17.3 | Turning Effect on a Current Carrying Coil in Magnetic Field
17.4 | Electric Motor
2"d Week
17.5 | Magnetic Effect of Current
17.6 | Earth’s Magnetic Field
Exercise




Unit 18: Electromagnetic Induction and Electromagnetic (E.M.) Waves (November)

SLO

Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Describe an experiment to demonstrate electromagnetic induction.

Use the fact that the magnitude of an induced em.f. is affected by the rate of change of the
magnetic field or the rate of cutting of magnetic field lines, and the number of turns in a coil to
solve simple electromagnetic problems.

Use the fact that the effect of the current produced by an induced e.m.f. is to oppose the
change producing it (Lenz's law).

Describe how a.c. generators work (rotating coil or rotating magnet setup) and the use of slip
rings and brushes where needed.

Sketch and interpret graphs of e.m.f. against time for simple A.C. generators (including relating
the position of the generator coil to the peaks, troughs and zeros of the e.m.f).

Explain the principle of operation of a simple iron-cored transformer.

Use the terms primary, secondary coils and step-up and step-down transformer.

Use the equation Vy/Ve= Ny/Ns, (where P and S refer to primary and secondary) to solve
problems.

Describe the deflection of an electron beam by electric fields and magnetic fields.

Interpret wave forms on oscilloscopes.

State that the speed of all electromagnetic waves in: vacuum is 3.0 x 10 ms?, air is
approximately the same as in a vacuum

Explain qualitatively, how scattering of light by molecules in the air give the sky its blue colour
during the day and its shades of red during sunset (use of the terms Rayleigh and Mei scattering
are not required).

State that theoretically light can also be considered to be made of massless particles that carry
energy and momentum called 'photons'. (Students should know as an example of this particle
nature, light exerts pressure on objects (very slight) and this has been used by satellites that
have 'solar sails' that accelerate with the help of force from light rays.)

3rd Week

18.1 | Electromagnetic Induction

18.2 A.C. Generator

18.3 Transformer

18.4 | Deflection of Electron Beam in Electric and Magnetic Fields

41 \Week




18.5 | Waveform on Oscilloscope
18.6 | Scattering of Light in the Atmosphere
18.7 | Particle Nature of Light
Exercise
Unit 19: Electonics (December)
Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:
e Describe the working of a diode.
e Describe the action of a light-emitting diode in passing current in one direction only and
emitting light.
e Compare analog and digital electronics.
e Explain that electronic devices are built from digital logic circuits (that can act as switches
that can convert incoming voltage into binary electrical pulses of high and low (1 or 0).
e Explain that Boolean logic is the basis for converting analog data to digital data (this includes
SLO knowing that 'bit' is the smallest unit of data in computing; either 1 or 0. Eight bits make up
a byte).
e State in words and in truth table form, the action of logic gates (specifically of AND, OR,
NAND, NOR, and NOT).
o |dentify the use of logic gates for security purposes (e.g: burglar alarm, fire extinguisher
etc.).
e Use circuit symbols for the logic gates.
e |dentify in given problems how Boolean switches can be put into combinations that then
allow them to achieve logical operations.
15t Week
19.1 | Semiconductors
19.2 | Analog and Digital Electronics
19.3 | Boolean Logic
2nd Week
19.4 | Logic Gates
19.5 | Application of Logic Gates




Exercise

Unit 20: Atomic And Nuclear Physics (January )
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SLO

Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:

Describe the structure of the atom (in terms of a positively charged nucleus and negatively
charged electrons that go around the nucleus. This should include an understanding of the big
ideas: These electrons do not go around in predictable circular paths in the way that planets go
around the sun. The electrons behave as 'quantum particles and their location and momentum
at any point in time is governed by probability, one cannot predict the motion of an electron.
The 'shells' in which electrons 'orbit' refer to the level of kinetic energy the electrons possess,
the further the shell is from the nucleus, the more energy the electron has. If one were to 'look’
at an atom, one would see a fuzzy 'cloud’ of electrons with a very small nucleus in the centre.
Justify the findings of the alpha-particle scattering experiments, specifically that it provides
evidence for. (a) a very small nucleus surrounded by mostly empty space, (b) a nucleus
containing most of the mass of the atom, (c) a nucleus that is positively charged.

Define the terms proton number (atomic number) Z and nucleon number (mass number) A
and be able to calculate the number of neutrons in a nucleus.

Recall the term nuclide and use the nuclide notation IX.

Explain what is meant by an isotope and state that an element may have more than one
isotope.

Describe the emission of radiation from a nucleus as spontaneous and random.

Describe alpha-particles, beta-particles, and gamma-radiation.

Justify qualitatively the order of strength for alpha-particles, beta-particles, and gamma-
radiation in terms of their (a) relative ionizing effects and (b) relative penetrating powers.
Describe the deflection of alpha-particles, beta-particles, and gamma-radiation in electric
fields and magnetic fields.

Explain that radioactive decay is a change in an unstable nucleus that can result, most
commonly, in the emission of alpha-particles or beta-particles and/or gamma-radiation.

Use decay equations, using nuclide notation, to show the emission of alpha-particles, beta-
particles, and gamma-radiation.

Describe nuclear reactions (fission and fusion) with examples. (Fusion as the formation of a
larger nucleus by combining two smaller nuclei with the release of energy, and recognize
fusion as the energy source for stars.)

Recognize that matter can be converted to energy and vice versa (in this way the law of
conservation of energy still holds).

Apply the equation, E=mc? to calculate the energy released in the process of nuclear reactions
Describe the activity of a radioactive material in terms of counts per unit time.

Define and infer the half-life of materials. (Half-life is the time taken for half the nuclei of an
isotope in any sample to decay. Use this definition in calculations, which may involve tables or
decay curves.)

Explain and apply the concept of Carbon dating to solve problems.

Explain how the type of radiation emitted and the half-life of the isotope determine which
isotope is used for applications, including: (a) household fire (smoke) alarms, (b) irradiating
food to kill bacteria, (c) sterilization of equipment using gamma rays, (d) measuring and
controlling thicknesses of materials using appropriate radiation, (e) diagnosis and
treatment of cancer using gamma rays.

State the effects of ionizing nuclear radiations on living things, including cell death,
mutations, and cancer.




15t & 2" Week

20.1 | Atomic Structure

20.2 | Atomic Nucleus

20.3 Isotopes

20.4 | Radioactivity

20.5 | Radioactive Decay

3rd and 4" Week

20.6 | Nuclear Reactions

20.7 | Interconversion of Matter and Energy

20.8 | Half Life

20.9 | Effect and Uses of Nuclear Radiation
Exercise

Unit 21: Space And Environment (February)




SLO

Student’s learning outcomes (SLOs)
After studing this unit, student will be able to:
e Explain the nature of the Sun [as a star of medium size, it consists mostly of hydrogen and

helium, and that it radiates most of its energy in the infrared, visible and ultraviolet regions of
the electromagnetic spectrum).

e Interpret and compare given planetary data (about orbital distance, orbital period, density,
surface temperature and uniform gravitational field strength at the planet's surface).

e Use ideas of convection to explain how cyclones are formed.

e Explain how global warming contributes to extreme weather events (specifically in the case of
hurricanes, heat waves, flooding, rainfall, wildfires, droughts, winter storms).

e Explain what is meant by background radiation.

e State the sources that make a significant contribution to background radiation

e J[including:
radon gas (in the air)
rocks and buildings
food and drink
cosmic rays].

15t and 2" Week

21.1

Sun and Planetary Data

21.2

Global Warming and Geothermal Activity

3rd and 4t Week

21.3

Radiation Exposure

Exercise
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Chapter No. 7: Energy

2nd  Week of May
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SLOs

Work and Energy

Demand of Energy

Different Forms of Energy

Interconversion of Energy

Introduction

7.1 | Work and Energy 7.2 Different Forms of Energy
7.3 | Interconversion of Energy 7.4 | Demand of Energy
3 Week of May
e Production of Electrical Energy
e Measurement of Energy
SLOs
e Energy and the Environment
e Degradation of Environment
7.5 | Production of Electrical Energy 7.6 Measurement of Energy
7.7 | Energy and Environment 7.8 Degradation of Environment
4" Week of May
SLOs e Nuclear Fuel Hazards
e Conservation of Energy
7.9 | Nuclear Fuel Hazards 7.10 | Conservation of Energy

Chapter No. 8: Current Electricity

4™ Week of August




SLOs

e Conventional Current
e Potential Difference

e Ohm's Law

e Concept of Electric Current

Introduction

8.1 Electric Current 8.2 Conventional Current
8.3 Potential Difference 8.4 Ohm’s Law
15t Week of September
e Resistance
SLOs L
e Components of a Circuit
8.5 Resistance 8.6 Components of a Circuit
2nd Week of September
e Direct and Alternating Current
SLOs e Useof A.C.and D.C.
8.7 Direct and Alternating Current 8.8 Uses of D.C. and A.C.
3rd Week of September
e Domestic Electric Supply
SLOs -
e Hazards of Electricity and
8.9 Domestic Electric Supply 8.10 | Measurement of Electricity Supply
4™ Week of September
e Precautionary Measures
SLOs e Electrical Measuring Instruments
e Analogue and Digital Meters
8.11 | Dangers of Electricity and Precautionary Measures
8.12 | Measuring Instruments 8.13 | Analogue and Digital Meters




Chapter No. 9: Basic Electronics

15t Week of October

SLOs e Semi-conductors

e Semi-conductor Diode

Introduction

9.1 Semi-conductors

9.2 Use of semi-conductor diode

2nd \Week of October

e Radio waves
SLOs e Radio System

e Computer

Introduction

9.3 Radio Waves

94 Computers

3rd Week of October

e Television
SLOs o Satellite T.V.
e Analogue/Digital Converters Telecommunication

e Communication System

9.5 Analogue / Digital Converters

9.6 Information Technology

4% Week of October

Revision & Test

Chapter No. 10: Science And Technology

15t Week of November




e Role of Science and Technology in Development of the Country

SLOs
e Lasers
Introduction
10.1 | Role of Science and Technology 10.2 | Lasers
2nd Week of November
SLOs e Fibre Optics
o Satellites and Radar
10.3 | Fiber Optics 10.4 | Satellites and Radars
3rd Week of November
e Radioactivity
SLOs
o X-rays
10.5 | Radioactivity 10.6 | X-rays
4™ Week of November
SLOs e Ultrasound
e ECG.
10.7 | Ultrasound 10.8 | E.C.G. (Electrocardiogram)
15t Week of December
e EEG
SLOs e MRI
10.9 | E.E.G. (Electroencephalography) 10.10 | MRI (Magnetic Resonance Imaging)
2nd Week of December
e CT Scan
SLOs

e Angeography

e Important Industries of Pakistan




10.11 | C.T. Scan (Computerized Tomograph Scan) | 10.12 | Angiography

10.13 | Important Industries of Pakistan

3rd Week of December

Revision & Test

Chapter No. 11: Space And Nuclear Programme Of Pakistan

15t Week of January

SLOs e Importance of Space Programme

e Communication and Weather Satellites

Introduction

11.1 Importance of Space Program

2nd Week of January

SLOs e Space Programme of Pakistan

e Nuclear Power Programme of Pakistan

11.2 | Space Program of Pakistan

11.3 | Nuclear Power Program of Pakistan

3rd & 4t Week of January

Revision & Test
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