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English 

1. Introduction 

English is the language of international communication. It is widely used in education, mass media, 

information and communication technology (ICT), business, tourism, science and medicine. 

English is also a popular language in Nepal, particularly in the field of education, science and 

technology, media, travel and tourism and so on. It is taught as a compulsory subject right from 

grade one. 

1bis curriculum has been developed to cater to the essential linguistic needs of the children 

learning English. It has incorporated recent trends and contemporary developments in language 

learning. The main aim of teaching English at this level is to enable the learners to communicate 

with confidence. 

This curriculum aims to enable the students to exchange their ideas with the people who speak 

or write English. It also aims to expose the students to the vast treasure of knowledge and 

pleasure available in both written and spoken English. The major focus of this curriculum is on 

language skills viz. listening, speaking, reading and writing and, thus, it aims to develop 

communicative competence on the part of students. The students learning English in these 

grades will develop their linguistic base in English for their further studies. 

2. Competencies 

By the end of grade eight, the students should be able to achieve the following competencies: 

a. listen in order to understand and respond appropriately in a variety of situations for a 

variety of purposes; 

b. speak appropriately to communicate with different audiences for a variety of purposes 

in a variety of personal, social and academic contexts; 

c. read and understand a variety of literary, informational, and graphic texts, using a range 

of strategies or cognitive processes to construct meaning; 

d. write for an intended purpose and audience by generating, gathering, and organising 

ideas and information; and 

e. demonstrate good control of vocabulary and syntax to express basic communicative 

needs. 



3. Learning Outcomes 

3.1 Listening 

By the end of grade six, seven and eight, the students can: 

Grade 6 Grade 7 

1. understand and extract 1. understand and extract 

specific information specific information from 

from short and clearly short and clearly 

articulated spoken articulated spoken English 

English on everyday on familiar matters. 

matters. 2. understand and pick out 

2. understand and pick the main points from short 

out the main points audio materials or oral 
from short audio presentation. 

materials. 3. show an understanding of 

3. show an understanding conversations on everyday 

of conversations on matters. 

predictable matters. 4. understand instructions 

4. follow short and and announcements 

simple instructions. addressed carefully and 

5. understand slowly and follow short, 

information from simple directions. 

electronic media e.g. 5. understand information 

radio and television. from electronic media e.g. 

radio and television. 

Grade8 

1. understand and extract 

specific information from 

short and clearly articulated 

spoken English on familiar 

matters. 

2. understand and pick out the 

main points and supporting 

details from audio materials or 
oral presentation. 

3. show an understanding of 

conversations on familiar 
matters. 

4. respond to multi-step 

directions/instructions and 

announcements correctly. 

5. understand information from 

electronic media e.g. radio 

and television. 



3.2 Speaking 

By the end of grade six, seven and eight, the students can: 

Grade 6 Grade7 Grade8 

1. ask and answer simple questions in the 1. initiate and respond to simple 1. exchange ideas and information on 

areas of immediate need. statements in the areas of immediate familiar topics in predictable everyday 

2. exchange information on familiar need. situations. 

matters. 2. exchange information on familiar 2. interact with reasonable ease in 

3. express feelings in simple language. matters. structured situations and short 

4. act short dialogues. 3. participate in short conversations in conversations. 

5. describe pictures. routine contexts on topics of interest. 3. participate in short conversations in 

6. describe charts, tables and diagrams. 4. act dialogues and engage in group routine contexts on topics of interest. 

7. retell short stories using simple discussions. 4. engage in group discussions to reach a 

sentences. 5. describe pictures, cartoons and maps. conclusion. 

8. describe oneself including the aspects 6. describe charts, tables and diagrams. 5. describe pictures, cartoons, maps and 

of their background clearly in simple 7. retell stories and events using simple posters with a wide range of 

terms. sentences. vocabulary. 

9. speak with correct stress and 8. describe oneself and their immediate 6. describe charts, tables and diagrams. 

intonation. environment in simple terms. 7. narrate stories and events using a wide 

10. describe people, places and things in 9. speak with correct stress and range of vocabulary. 

simple terms. intonation. 8. describe the aspects of their 

10. give a short, basic description of background and immediate 

people, places and things. environment in areas of immediate 

need in simple terms. 

9. speak with correct stress and 

intonation. 

10. describe people, places and things with 

a wide range of vocabulary. 



3.3 Reading 

By the end of grade six, seven and eight, the students can: 

Grade 6 Grade7 Grade8 

1. understand short simple personal 1. understand a straightforward 1. understand the description of events, 
letters and very simple formal letters personal letter and email and basic feelings and wishes. 
and emails. type of standard letters and emails 2. understand and extract relevant 

2. understand and extract specific on familiar topics. information from everyday materials. 
information from simple everyday 2. understand and extract specific 3. understand rules and regulations. 
materials. information from simple everyday 4. understand texts describing people, 

3. understand simple brief rules and materials. places, everyday life and culture. 
regulations. 3. understand simple rules and 5. understand and retrieve required 

4. understand texts describing people, regulations. information from graphic texts (charts, 
places, everyday life and culture. 4. understand texts describing people, tables, graphs and maps). 

5. understand and retrieve required places, everyday life and culture. 6. understand recipe and instructions. 
information from graphic texts 5. understand and retrieve required 7. find the meaning of unfamiliar words 
(charts, tables, graphs and maps). information from graphic texts from context. 

6. understand simple brief recipes and (charts, tables, graphs and maps) 8. fmd out the main ideas and supporting 
instructions. 6. understand simple recipes and details from a text 

7. find the meaning of unfamiliar words instructions. 9. understand a short biography of a 
from context. 7. find the meaning of unfamiliar national/international figure. 

8. find out the main ideas and supporting words from context. 10. read short poems and stories for 
details from short texts. 8. find out the main ideas and pleasure and understanding. 

9. understand a short simple biography of supporting details from a text. 11. consult a dictionary (including e-
a national figure. 9. understand a short simple biography dictionary) to learn the different 

10. read short poems and stories for of a national/international figure. aspects of words. 
pleasure and understanding. 10. read short poems and stories for 

11. consult a dictionary (including e- pleasure and understanding. 

dictionary) to learn the different 11. consult a dictionary (including e-
aspects of words. dictionary) to learn the different 

aspects of words. 



3.4 Writing 

By the end of grade six, seven and eight, the students can: 

Grade6 Grade7 Grade8 

1. write personal letters and simple 1. write personal letters and simple 1. write personal letters and simple 

official (school-related) letters, e.g. official (school-related) letters, e.g., official letters. 
leave application. leave application, a complaint letter 2. write recipe and instructions. 

2. write simple, brief instructions. to head teacher. 3. interpret charts, tables and diagrams. 

3. interpret charts, tables and diagrams. 2. write simple instructions. 4. write impressions and opinions about 

4. write impressions and opinions 3. interpret charts, tables and diagrams. topics of personal interest (e.g. 

about topics of personal interest (e.g. 4. write impressions and opinions lifestyles and culture, stories), using 

lifestyles and culture, stories), using about topics of personal interest (e.g. basic everyday vocabulary and 

basic everyday vocabulary and lifestyles and culture, stories), using expressions. 

expressions. basic everyday vocabulary and 5. write short, simple biographies. 

5. write short, simple biographies. expressions. 6. write a series of simple sentences 

6. write a series of simple sentences 5. write short, simple biographies. about their family, living conditions 

about their family, living conditions, 6. write a series of simple sentences and educational background. 

and educational background. about their family, living conditions 7. write simple stories based on the 

7. write simple stories based on the and educational background. given picture or text or both. 

given picture or text or both. 7. write simple stories based on the 8. write short, basic descriptions of 

8. write very short, basic descriptions given picture or text or both. events, past activities and personal 

of events, past activities and 8. write short, basic descriptions of experiences. 

personal experiences. events, past activities and personal 9. write short simple essays on topics of 

9. write short simple essays on topics expenences. interest. 

of interest. 9. write simple essays on topics of 10. use punctuation correctly. 

10. use punctuation correctly. interest. 

10. use punctuation correctly. 



4. Language Functions 

S.N. Grade6 Grade7 Grade 8 

1 Introducing others Introducing others in formal situation Asking for information and repetition of 
information 

2 Asking for, giving and denying Asking for, giving and denying Asking for, giving and denying permission 

permission permission 

3 Requesting and responding Requesting and responding Requesting and responding 

4 Expressing good wishes Expressing wishes Talking about personal experiences 

5 Making suggestions Making suggestions Persuading 

6 Expressing intention with reasons Expressing wants and needs Getting things done 

7 Predicting Expressing opinions and feelings Expressing predictions 

8 Describing past habit Talking about the past Talking about the past 

9 Comparing Making comparison and contrast Making comparison and contrast 

10 Expressing obligations and Expressing obligations and Making an invitation and responding 

prohibitions prohibitions 

11 Describing people, places and objects Describing people, places and objects Describing people, places and objects 

12 Apologising Describing appearance Expressing likes, dislikes and preferences 

13 Expressing ability Expressing ability with reasons Interpreting charts, graphs and tables 

14 Stating units and quantities Describing height, weight and Expressing conditions 

distance 

15 Expressing degrees of probability Expressing degrees of probability Giving explanation 

16 Narrating a sequence of events Narrating a sequence of events Narrating a sequence of events 

17 Expressing surprise and dismay Expressing surprise and dismay Making and accepting offers 

18 Asking for information and reason Seeking confirmation Asking for and giving opinion 

19 - Reporting facts and truths Reporting 



5. Elaboration of Contents 

Grade: Six 

S.N. Language functions1 and example Grammar Reading and Writing2 Hours 

structures/exponents 

1 Introducing He is Mr. Shrestha. He is my Present simple: be Reading: 6 

others classmate. verb A biography 

Hello, Mr. Pun, she is Miss Smith. A message of congratulation 

She is a social worker. Writing: 

A short biography 

A message of congratulation 

Completing a school registration 

form 

Punctuation 

2 Asking for, May I use your calculator please? Yes/no question Reading: 10 

giving and Of course. You may use it. A fable or a moral story 

denying May I come in? Rules and regulations 

permission Yes. A poem 

Can I have a look at the Writing: 

newspaper? Ok. A personal letter 

Is it all right if I stay here for a A set of rules 
while? Punctuation 

3 Requesting Will you pass me the book please? Modal verbs: will, Reading: 10 

and Please give me your pen. would, can, could A story 

responding Can I have your attention please? An application for sick leave 

Could you explain it to me? Writing: 

Sure. Of course. An application for sick leave 

I'm sorry. I am using it. Completing a skeleton dialogue 

1 
The language functions should be introduced in suitable listening and speaking tasks too. 

2 
The suggested tasks for reading are not the titles. Some of them are just like the themes. The reading section should include varieties of texts. 



S.N. Language functions1 and example Grammar Reading and Writing2 Houn 

structures/exoonents 

4 Expressing Have a nice journey! Imperative Reading: 8 
good wishes Have a good time out there! A text on celebration of a festival 

Happy Lhosar! Writing: 

Best ofluck/ All the best/ Good A paragraph 

luck for your upcoming exam! Punctuation 

5 Making You should stay quiet in a library. Type 2 conditional Reading: 10 
suggestions Why don't you tell it to your A story 

parents? Factual text 
Ifl were you, I would go to Writing: 

hospital. Completing a skeleton story 

ParaphrasinJl: sentences 

6 Expressing I won't come to school tomorrow Connectives: reason Reading: 8 
intention with because I have to go to a hospital. A short drama 

reasons I am not going to watch a movie A text on games and sports 

because my exam is at hand. Writing: 

A paragraph 

A set of rules 

7 Predicting The sky is overcast. It is going to Simple future Reading: 9 
rain. Going to future Weather forecast 

I think Sumnima will do better in A text on global warming 

the next exam. Writing: 
Apara~ph 

8 Describing I used to walk to school. Used to Reading: 10 

past habit Mina used to help her mother. Past simple A narrative 

Mohammad used to do business. An autobiography/diary 

I did not use to ride a bicycle. Writing: 

An account of past habits of oneself 

A para~ph on village/town 

9 Comparing This house is bigger than mine. Comparative and Reading: 10 

His father is fatter than my father. superlative A factual text about N eoal 



S.N. Language functions1 and example Grammar Reading and Writing2 Houn 

structures/exoonents 

I am taller than my elder sister. (mountain, river, highway, lake, 

forest) 

Hotel menus 

Writing: 

A few paragraphs on comparing 

two things/places 

10 Expressing This is a silent zone. You should Should, be allowed Reading: 9 

obligations keep quiet here. You are allowed to to, must, have to Rules and regulations 

and read but you are not allowed to A brochure 

prohibitions talk. Writing: 

Rules and ree:ulations 

11 Describing Mr. Thapa is a doctor. A/an, the Reading: 10 
people, places The Gobi is a desert. It is full of Present continuous A famous person/place 

and objects sand. An electronic gadget 
It is a calculator. It can calculate Writing: 

enormous data. Description of a place, person or an 

obiect 

12 Apologising Excuse me, this is no speaking Negation Reading: 8 

zone. Will you keep quiet? A story 

Sorry, I didn't see the sign. A letter 

It won't happen again, sir. I'm very Writing: 

sorry ..... A letter/email of apology 

An apologising message 

13 Expressing Can you open this bottle? Are you Connectives: Reading: 9 

ability able to read it? Yes, I can. No, I because, since, as, A story 
can't. because of A poem 

I am able to speak English. I can't Writing: 

speak Chinese. Ordering sentences to make a story 

A paragraph on an event 



S.N. Language functions1 and example Grammar Reading and Writing2 Houn 

structures/exoonents 

14 Stating units Do you have a scrap of/a sheet of/a Common noun Reading: 9 
and quantities piece of paper? I want to note Price list 

down some tips on it. An advertisement 

I have bought two kilos of rice and Writing: 

a bottle of milk. A descriptive paramtoh 

15 Expressing She is likely to be a social worker. Modal verbs: may, Reading: 9 
degrees of He• s in a new look. Perhaps/Maybe might, must A Story 

probability he's going out now. Simple future A poem 

The principal may declare a Writing: 

holiday tomorrow. A paragraph that requires prediction 

Punctuation 

16 Narrating a The players entered the football Past simple Reading: 9 
sequence of ground. They took the positions Past continuous A story 

events and began to run after a ball. Past perfect A special ceremony 

They were dancing when I saw Writing: 

them. A story 

A descriptive narration of an event 

17 Expressing Oh, dear! Did you hear me? Here Past simple Reading: 8 
surprise and comes a man from Japan. Past continuous A story 

dismay Have you ever heard such a good Past perfect A conversation 

news before? Writing: 

Oh, no! It can't be. Comoosin2 a dialome 

18 Asking for Which is the highest mountain? Whquestion Reading: 8 
information What does WHO stand for? Why Charts, tables, diagrams 

and reason did you join the library club? A news report 

Writing: 

Interpretation of charts, tables, 

diagrams 

A short poem 

Total workine: hours 160 



Grade: Seven 

S.N. Language functions
3 

Grammar Reading and Writing
4 

Houn 

example structures/exponents 

1 Introducing Hello! Mr. Subedi, he's Mr. Present simple: be Reading: 6 
others in formal K.arlci. And Mr. K.arki, he's verb Official conversation 

situation Mr. Subedi. Nice to meet you. a/an, the Announcement 

May I introduce Mr. Lohani? Writing: 

He is an engineer. Composing a dialogue 

Fill in a hotel check-in form 

2 Asking for, Do you mind if I take your Countable and Reading: 8 

giving and umbrella? uncountable A story 

denying Not at all. You can take it. A poem 

permission Can I wear your suit tonight? Writing: 

Yes, certainly. A personal letter 

An email 

3 Requesting and Will you lend me some Modal verbs: will, Reading: 8 

responding money? would, could A story 

Of course! A letter to the editor 

Would you like to go for an Writing: 

outing? A letter asking for a favour 

I'd love to but I'm busy now. 

Could you send me an email? 

I'm afraid my computer is out 

of work. 

4 Expressing Happy I wish ... Reading: 10 

wishes Dashain/Lhosar/Christmas/Eid Simple past A special ceremony 

Happy birthday to you! An e-mail 

Good luck! Writing: 
Have a nice iournev! A descriptive essay on a ceremony 

3 
The language functions should be introduced in suitable listening and speaking tasks too. 

4 
The suggested tasks for reading are not the titles. Some of them are just like the themes. The reading section should include varieties of texts. 



S.N. Language functions3 Grammar Reading and Writing4 Houn 

examole structures/exoonents 

5 Making You should pay attention to Type 2 conditional Reading: 10 
suggestions the teacher. Modal: Should A story 

You shouldn't tease a street A text on health/lifestyle 

dog. A poem 

How about playing games? Writing: 

If I were you, I would go with Message 

her. A paraeranh on a familiar topic 

6 Expressing wants I want to leave soon. Present simple Reading: 9 
and needs Do you want to speak to the Type 1 conditional A text on holiday plan 

Director? A poem 

I need a better job. Writing: 

If you say, I can help you. An essay 
A story 

7 Expressing I think I have a wonderful Present continuous Reading: 10 
opinions and idea. To infinitive A short and simple newspaper 

feelings It feels safe to stay here. article 

I'm feeling good to talk with A speech 

you. Writing: 

I am enjoying your company. An essay 

Punctuation 

8 Talking about the People were very helpful in the used to Reading: 8 
past past. connectives: and, A story 

She used to work hard. but, although, An autobiography 

however Writing: 

Completing a skeleton story 

9 Making Radhika's school is bigger Comparative and Reading: 9 

comparison and than Bimala's. superlative Charts/tables/diagrams 

contrast Pemba' s story is the longest of A poem 

all his friends. Our dog is as Writing: 

clever as a fox. Int .......... ca.i1n!. charts, tables and 

c;O 



S.N. Language functions3 Grammar Reading and Writing4 Houn 

examole structures/exoonents 
Jhwna is better at dancing than diagram 

at sin1rimz. A oara1m1nh 

10 Expressing Excuse me, can I take a Modal verbs: can, Reading: 9 

obligations and photograph? could, be allowed to, Rules and regulations 

prohibitions No. You are not allowed to must, have to A brochure/a leaflet 

take a photograph here. Writing: 

You cannot leave the hotel Rules and regulations 

without paying the bill. A brochure/a leaflet 

11 Describing Who is the man in the white Whquestion Reading: 9 

people, places apron? Relative clause A biography 

and objects He's a doctor. A famous place/people and lifestyle 

I lost my pen which was Writing: 

bought in India. A biography 

I love the place where I was A paragraph describing a place 

born and brought up. 

12 Describing Dawa looks happy. Present simple Reading: 8 
appearances Keith looks like an actress. look A description of a celebrity 

How does Juli look? look like A poem 

She looks pretty. Writing: 
Description 

13 Expressing ability I can speak English because I Connectives: Reading: 8 

with reasons enjoy learning English. because, since, as, A story 

He couldn't pass the exam because of A poem 

because he had missed many News on sports 

classes. Writing: 

Subina was able to complete Completing a skeleton story 

her task because she got up A paragraph on an event 

early in the morning. 

14 Describing How tall is this tree? Subject-verb Reading: 8 
heillht, weillht It's twenty metres. agreement A factual text (mountain, river, 



S.N. Language functions3 Grammar Reading and Writing4 Houn 

examole structures/exoonents 

and distance How high is Mt. Everest? Wh question (How highway, lake) 

It is 8848 metres. much/tall/high/long) A prospectus 

How much sugar do you want? Writing: 

Twenty-five kilos. A school prospectus 

How far is the school from A descriptive text (mountain, river, 

your house? highway, lake) 

It's about two kilometres. 

15 Expressing She may come earlier Modal verbs: may, Reading: 8 
degrees of tomorrow. might, must A text on climate change 

probability It might rain heavily. Simple future A poem 

This river must be very deep. Future perfect Writing: 

A para2raPh that requires prediction 

16 Narrating a Mangali came out of the Past simple Reading: 8 

sequence of cinema. Then she saw a crowd Past continuous A story 
events outside. Somebody cried, "My Past perfect A special ceremony 

purse! My purse!" Writing: 

When all gathered, the thief A story 

had run away. A descriptive narration of an event 

17 Expressing It's a wonderful idea! Past simple Reading: 6 

surprise and That's great! Past continuous A story 

dismay Oh my god! It was awful. Past perfect A conversation 

Oh, no! I had never expected Writing: 

to see this. Composing a dialogue 

Punctuation 

18 Seeking He is your uncle, isn't he? Question tag Reading: 8 
confirmation Rajaram works at an office, A menu/timetable 

doesn't he? Visiting a market place 

One should obey the rules, Writing: 

shouldn't one? A hotel menu 
A personal letter/e-mail 

c;~ 



S.N. Language functions3 Grammar Reading and Writing4 Houn 

examole structures/exoonents 

19 Reporting facts The teacher said that the sun is Reported speech: Reading: 10 

and truths a star. statements (facts and A text based on facts 

Julia said that the earth moves truths) Operating instructions of an 

around the sun. Zero conditional electronic gadget 

Sudha said that two plus two is Writing: 

four. Short messages 

Simple instructions 

Total work:ine: hours 160 

Grade: Eight 

S.N. Language functions5 and Grammar Reading and writing' Houn 

examole structures/exoonents 

1 Asking for I wonder if you could tell me Modal verbs: can, Reading: 9 

information and where the nearest bank is. could, would Timetable/schedule 

repetition of Can you tell me whether the An official letter 

information bus for Banepa is arriving? Writing: 

Could you repeat it for me? Interpreting timetable and schedule 

Fillin~ in a form 

2 Asking for, Would you mind if I use your Yes/no question Reading: 9 

giving and telephone? Is it all right ifl A story 

denying switch on the fan? May I get A poem 

permission your mobile number? Do you Writing: 

mind if I read it loudly? No, Completing a skeleton story 

no. I don't mind at all. An email 

3 Requesting and Could you turn down the Reported speech: Reading: 9 

responding radio a bit? Would it be Yes/no question Announcement 
possible for you to inform Instruction 

5 
The language functions should be introduced in suitable listening and speaking tasks too. 

6 
The suggested tasks for reading are not the titles. Some of them are just like the themes. The reading section should include varieties of texts. 



S.N. Language functions5 and Grammar Reading and writing' Houn 

examole structures/exoonents 

them about the meeting? Writing: 

Would you mind helping Announcement message 

with my homework? Ok. 

Sure .... Of course I'll. I'm 
sony, it has broken down. 

4 Talking about Have you ever eaten pizza? Present perfect and Reading: 9 
personal I've visited Mustang once past simple A memoir 

experiences before. I've talked to the A diary entry 

Prime Minister on an Writing: 

occasion. Have you ever been A diary entry 

bitten bv a snake? An account of a memorable event 

5 Persuading Go ahead, Bikash, help your Reported speech: Reading: 8 
mother in the kitchen. Your imperatives A story 

mother will be so happy. A poem 

Do help me to prepare an Writing: 

omelette. You will also get it. Completing a skeleton story 

Punctuation 

6 Getting things Will you get this document Causative verbs Reading: 9 

done photocopied? The teacher A description of a ceremony 

made me sing a song. I can Scientific invention 

have my teeth filled. Writing: 

Paraphrasing 

A description of a ceremony 

7 Expressing That will probably cost you at Simple future Reading: 8 

predictions least a hundred rupees. Going to future Weather forecast 
Perhaps/maybe it will rain. Future perfect A text on migration 

She is unlikely to arrive soon. Writing: 

It's probable/possible that A paragraph on environment 

Nepal will win the test match. Punctuation 



S.N. Language functions5 and Grammar Reading and writing' Houn 

examole structures/exoonents 

8 Talking about the I used to drink milk in my Past simple Reading: 8 
past breakfast, but now I drink tea. Past continuous A story 

When the telephone rang, I Past perfect A historical event 

was having dinner. Used to Writing: 

After he had sold the cow, he A narrative essay 

bought some goats. Completing a skeleton story 

9 Making Your essay is longer than Comparative and Reading: 9 

comparison and mine. Sujan's speech is better superlative Change in lifestyle 

contrast than Kamal' s. Electronic gadgets 

Nepal is the most beautiful Writing: 

country in the world. A paragraph on comparing things, 

Wood is not as heavy as places, etc. 

metal. 

10 Making an I wonder if you are free on Prepositions Reading: 6 
invitation and Saturday. How about going to (Place and time) Invitation cards/email 

responding the cinema this evening? Question tag An advertisement 

We would be delighted if you Writing: 

could ...... Invitation messages/notes 

Of course, I'd love to but.. ... Designing an invitation card 

I won't say no. I wish I could 

but.. ..... 

11 Describing The woman who is wearing a Relative clause Reading: 7 
places, people red sari will give you some Articles A famous place, person 

and objects food. The book which I A factual text (mountain, river, 

bought last week was stolen. highway, forest) 

I went to Pokhara where my Writing: 

aunt lives. A descriptive essay 

12 Expressing likes, Do you like ice-cream? Yes/no question Reading: 8 

dislikes and Which do you prefer classical Whquestion A text on hobbies, interests 

preferences or modern music? I like/love Verb+inwinfinitive A poem 



S.N. Language functions5 and Grammar Reading and writing' Houn 

examole structures/exoonents 

... very much. I would rather Writing: 

have Chinese food. I can't An essay on hobbies and interests 

stand it when people insult 

me like that. 

13 Interpreting According to the chart, ... much/many Reading: 8 

charts, graphs and The table shows that ......... some/any Charts, graphs and tables 

tables Writing: 

Interpretation of charts, graphs and 

tables 

14 Expressing If Nepal wins the football Type 1, type 2 and Reading: 8 
conditions match, there will be a big type 3 conditional A story 

party. A news report 

Ifl were a monitor, I would A poem 

tell it to the class teacher. Writing: 
Had you informed me earlier, Completing a story 

I would have come to meet A news story 
you. Punctuation 

15 Giving Bicycles are popular these Connectives: reason, Reading: 8 
explanation days because they are purpose, contrast Argumentative text 

inexpensive and eco-friendly. An official notice 

I went to the bank in order Writing: 

to/to cash a check. A notice 

He saved money so that he An argumentative essay 

would buy a piece of land. 

16 Narrating a When Sumnima woke up Past simple Reading: 9 
sequence of early in the morning, she Past continuous An anecdote 

events heard a strange noise outside. Past perfect A historical event 
Then she peeped through the Writing: 

windowpane from her A historical event 

bedroom. She noticed some A storv 



S.N. Language functions5 and Grammar Reading and writing' Houn 

examole structures/exoonents 

people shouting at each 

other ....... 

17 Making and Would you like lemonade? Passive Reading: 8 
accepting offers I'll ring the bell if you like. A story 

Shall I carry your bag? A poem 

Thank you. That would be Writing: 

great. rd love to. yes, please. An email 

That would be verv nice. A reoly letter to an invitation 

18 Asking for and What are your thoughts on Intensifiers (too and Reading: 10 

giving opinion that? You go along with that, enough) A short newspaper article 

don't you? That's a good A poem 

point. I see your point. I don't Writing: 

think so. I agree with you to An essay 

an extent, however ..... Punctuation 
It's too hot today. What do 

you think? 

19 Reporting He told me to get ready by 9 Reported speech Reading: 10 

o'clock. The teacher said that A story 

K.apilvastu is in Nepal. She A news report 

asked me why I was excited. Writing: 

Completing a skeleton story 

A news reoort 

Total workine: hours 160 



6. Learning Facilitation Process 

Leaming facilitation process is an integral part of the curriculum. This ensures learning on the 

part of the students. While facilitating, the teacher should use a variety of teaching learning 

methods. A combination of various teaching learning methods and techniques is encouraged for 

effective teaching and facilitation. Above all, English is to be taught in English. This will give 

ample exposure to the students. It is advised to use simple English as far as possible. Translation 

can be used only when it is really necessary. The teachers can use Nepali when they are giving 

instructions to set up a task or to explain complicated rules. 

6.1 Principles of Learning Facilitation 

The learning facilitation process in English should follow the following principles: 

a. Fun and engagement: A great way to make students learn a language easily is to get 

them engaged in the learning process. When teachers use activities that make learners 

engaged with fun, students are more willing to participate and take risks. 

b. Communicative activities: Leaming English is primarily for communication so an 

English class should have lots of real-life communicative tasks and activities. 

c. Exposure: Language learning depends on the amount of exposure the students get. It is 

in English class where students should get the chance to listen to English. Teachers need 

to use simple English and avoid the use of translation into students' language until when 

it1s really necessary. 

d. Personalisation: Personalisation takes place when activities allow students to use 

language to express their ideas, feelings and opinions. Personalisation ensures true 

communication as learners communicate real information about themselves. 

e. Content and language integrated learning: Meaningful contents relating to the real 

world help learners comprehend not only the content but also the accompanying 

language. Integrating content and language is a clear departure from mere 

communication towards a meaningful cognition through the language being learnt. 

f. Diversity as a resource: In diverse classrooms with learners from multilingual and 

multicultural backgrounds, exploiting diversity as a resource helps not only in the 

teaching learning process but also in creating social cohesion. The contents from diverse 

contexts establish the pluralistic concept first in classrooms and later in the real world. 

g. Learning through Information and Communication Technology (ICT): With the 

advent of ICT, language learning has been more accessible to the learners. The mobile 

phone and media technologies allow learners to access learning materials from anywhere 

and anytime. The use of ICT tools in classroom pedagogy gives learners more autonomy 

in different ways. 

h. Learners' autonomy: Students learn better when they get autonomy. The strategies that 

promote learners' autonomy like; self-correction, peer correction, self-learning, etc. 

should be encouraged. 



6.2 Methods and Techniques 

Based on the above-mentioned pedagogical principles, the following methods and techniques 

have been suggested in order to deliver this curriculum: 

• Question-answer • Mind-mapping 

• Demonstration • Controlled writing 

• Games • Guided writing 

• Use of pictures/flashcards • Jigsaw reading 

• Use of chants and rhymes • Assembling strip story 

• Pair work and group work • Think, pair, share 

• Acting/role play/simulation • Individual work 

• Drill • Use of audios/videos 

• Storytelling • Sentence starters 

• Dictionary use • Use of worksheets 

• Use ofICT tools • Modeling 

• Reading aloud • Free writing 

• Silent reading • Project work 

• Dictation • Cued dialogue 

• Brainstorming 

The teachers can make use of other appropriate methods and techniques as per the need of 

contents and context. 

7. Student Assessment 

Assessment should be an integral part of teaching-learning process. Both formative and 

summative assessment should be carried out to assess the students' learning. The main purpose 

of formative assessment is to improve learning. Formal as well as informal assessment strategies 

will be used in formative assessment. Some tools for formative assessment can be classroom 

activities and classroom tasks, observation of students' work and performance, homework, 

project work, oral and written test, unit and trimester examinations, self and peer assessment and 

so on. 

Summative assessment will be carried out to determine the learning level of the students. Both 

internal ( 50%) and external ( 50%) assessment will take the form of summative assessment. 

7.1 Internal Assessment 

Internal assessment consists of several components. A portfolio of each student should be 

maintained by the teacher. The portfolio consists of the details on students' performance in 

different assessment areas given in the table below. The record of student's project work, test 



papers or other proof of the students1 performance should be kept in his/her portfolio. The 

allocation of weightage to each of the assessment areas will be as specified in the table below: 

S.N. Assessment area Weightage 

a Participation (attendance: 2 and students' performance in teaching 4 

learning activities: 2) 

b Reading and writing (Each skill carries 50% weightage) 16 

c Listening and speaking (Each skill carries 50% weightage) 20 

d Terminal test 10 

Assessment in each area from a to c above should be done regularly. 

7.1.1 Specification for Internal Assessment 

a. Participation - 4 

(Attendance -2 and 

students' performance in 

teaching learning 

activities -2) 

b. Reading and writing -

16 (Each skill carries 

50% weightage) 

~o 

Students' attendance carries 2 marks and their performance in 
teaching learning activities carries 2 marks. Keep their records 

of attendance and performance and award marks based on the 

judgement. 

Teachers can themselves decide the number of internal tests 
for reading and writing. Here are some suggestions for the 

types of reading and writing tasks. 

Reading 

1. A reading comprehension test with different types of 

reading texts: story, timetable, menus, charts, calendar, 

notice, letter, news stories, brochure, biography and 

short essay. Use a different type of text at each 

assessment. The question types can be true/false, fill in 

the gaps, multiple choice, matching, ordering, short 

answer questions) 

2. The questions should cover literal comprehension, 

reorganisation, inference and evaluation skills. 

3. Ask the students to read a short story in English (get the 

book from the library or somebody else) and ask reading 

comprehension questions orally. 

Writing 

1. A writing task that covers the mechanics of writing: 

punctuation, spelling, capitalization, etc. 

2. Writing tasks like: 

a. A short paragraph 

b. A short story 

c. A news story 

d. A short dialogue 

e. A personal letter 

f. A leave application 



c. Listening and speaking -
20 (Each skill carries 
50% weightage) 

d. Terminal test -10 

7.2 External Assessment 

g. A description of table/charts/diagrams 

h. A short essay 

i. A dialogue 

(Note: The tasks chosen for the assessment of students' 
learning should reflect the tasks they have practised in the 
assessment period.) 

Teachers can themselves decide the number of internal tests 
for listening and speaking. Here are some suggestions for the 
types oflistening and speaking tasks. 

Listening 

1. Listen and act 

2. Listen and draw 

3. Listen and answer 

4. Listen and follow 

5. Listen and tick 

6. Dictation 

(The teacher can use recorded audio or his/her own voice for 
testing students' listening skill. The test items for 'listen and 

answer' can be true/false, multiple-choice, fill in the blanks 

or matching.) 

Speaking 

1. Question answer 

2. Describing picture 

3. Describing people/place/object 

4. Reading aloud 

5. Talking about oneself 

6. Speaking on a simple topic 

7. Retelling stories 

8. Reading aloud 

(Teachers need to assess accuracy, range of vocabulary, 
structure and fluency) 

Administer two terminal tests and convert the weightage of 

each terminal test to 5 and keep the record of the students' 
scores accordingly. 

The final examination is based on the written test which covers reading and writing skills. 

Grammar is incorporated in writing section. Reading carries 25 marks and writing carries 25 

marks. The test will follow the test specification chart developed by Curriculum Development 

Centre. 
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(~~~1f<f ~( ~~'11i.fil ~ fel<:11ll:s1.11~ ~ ~ 

• ~. 1fR;rr ( ~l.1"11~ ~ ~~1f<f ~~ 

~ • 2:?1g"i'1, "efii, dl"f2:1g'i'1, • "efii, 111(~1, l?l~~'1, 

• "efii < ISi (4'.{tl I i.fil ~ il~i.til~~rt ( ~ ( ~~'11i.fil li111~6(1!'\ 

'1'!'116(1!'\ ~ 1f<f 311,~ijl~~'1~ ~, ~1f<f 
~(~~ 

~1f<f 

~. ~ f.1a~11(*6(1!'\ a:r!ff, T«Iqfu < f.1a~11(*~ Jl«SMl~'lll+'il ~'~~ ~ fai~+.t~ ~ • • • 
murr ~ -ml T«l~ ~ f.1a~11(* 'Cfffi f.1i.tilii"1 

fG! ~I~ ~ (Plotting) 1f<t l.1411'drt Cfqf fai'11.11~ 

~1f<f 
• 3f~t\(ii'\441 'e+'il'11~H 

~~qt"f ~ 

fG! '1fai +.! ~ ~ 'Cfffi 

~411'd'1 

~. ~. ij +'lillfa ( • ij+iil1814 Pel?ii!i(ii'\ ~ • ~ ( ~ ij+'iil1814 • f.14111¢1 ( a:rdf.14111<1 

a~Jloe'1 • 3lfllCf(~~ ft1 :;ij 6 (ii'\ fiA?<t:. ll I 'd '1 2:~ JI ij '1 ~ 1f<f ( '¢1"ll'R 

2: ij JI ij '1 Gi+.tT ~ 1f<f • ~~i1!6'(1'1Gll2: ~ trA 
• 3fTllCf ( ~ 2;ij JI ij '1 if+.tT 2;ijJlij•16<"'~ ~ 1f<f 

'¢1"ll'R trA • ~liit~ sizi'l41c1U2: 

2: ij JI ij '1 '¢1"ll'R trA 

~00 
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~ CHI ~ d'1 1f;:f 

• ~l!llfT.i'.:t+il X- 31"&1" < Y- • r.-.~~ll(Cffr.fil OITTITTlIT ~. 

31"~~<~ oo<~oo< 
4<1~ct'1 1f;:f m rc.~14'1 1ff 

• orir< mfr~~ • ~ ~ 3TTal<+il 

< ~ fcl'("4414'1 1f;:f ~00<~90° 
."i.f)l" "C.fi)ur+rr q ~ (jt) +i u I 1f;:f 

~.c; ~~ • ~~<m • '1<.R11+'11 ~~11~fi:t < m 
<m~ ~~~ ~ 1Jlitlr 1f;:f 

• '1~1+'11 ~~ 

\. OUll(Cfi <t 1!41 (Cfi ~ II f'!I • OUll(Cfit'tl~ ~ ~ • ~lii lfil '.:t (line graph) • '{dfi4'.:t iii Ii! \ii I '1 Cfil fl ~ 

'Uw.f 1Jlitlr mt am +ai F< <t I erTC \i11"1Cfilfl ~ < ~ < <11!41(CfiiSll2' ~ 

<tlR>ICfil+il ~ 1f;:f ~ ~ 1f;:f I 

• 1JT'tfi'+iT ~l<UI «1 Alfi4'.:t • ~~Q)i.f)l oU4 l(CfiiSI Ii! • ~ llf.R!Cfi ~ ~. 

~ 1f;:f ~liilfil'.:t ~ 1ff I lffhi Cfi I < fui q"ffi {'1 i II ::a '1 

• ~1!41 (CfiiSI 12' 114 §«1 Af 

m~lff 
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'ii. ~ ti4'1itt~1~) ~ti4'1il~~' 
~. IR1f ~tq_cft•<OI 

<t. ~ • ~~ • 
• ~ <('l(ti;~'>lq><UI 

• 'a'i,~t'llt 'ii1'11\d~ 

<if<q>I 6'(1'1 

• 'a'!.6$1 ijiH4<11 • 

• 

• 

'· 31(*41fbl<'1 ,.<t. Cill«i~* ~ • 
(ci;) T'f ~ 
• ~ i(1(€Qlr$1 

~ 

• T1R amm"@ ~ • 
~ ~ 'a'il~~I 

~~ • 
• ~ I \ill <'11 $1 -q"fr&TUf 

(2, 3, 5, 7 '( 11) • 

tt+1U~d ~ tt~•(OI ~'1141"M tt+1U~d +{""I 11(~'1 ~ ifi11f 
~ 

~~C{*I qr <(1(*~<1 C4«j6'(1'1GllC: ~ • i('l i_t\{Wtl t '11 '1 I'd~ <1~q)l6'(1'1 <to 
41f<C{qil iji_i:'lqil <a iH-46(&$1 ~ ~ mt ~~ 
~ <a(tilc:1+11 ~ ~ ~ CfiTlf ~ • iji_t\t'llt~~ 
i(1'i,i:'lt11~ i(1($dlq><(UI Tf'f {WHll'd~ I <'t~q)IG!lc ~ ~ 

q «jjl (& r¥I 'a(*t'M mt ~ ~ • iji_t'l*I ~ ~qr 

am:m+fT ~ ~ i(1'i,t'l*I i(1G~Cfil ~ ~ ~ <a(til<1r¥1 

~ Tf'f i'Hll'd~ stlll~11111c w:;:_lll\3'1 

~~C{qil qr Ci1 «:ltl'(l'lr$1 i(1(*t1'1 mt iii '11 ~C{qil ~I 

i(1'i,i:'l6(':\{'11~ i."?:1'>1*<01, c:im9ZIT, ~ ~ 

crerr ~ ~ ~ 'ii1'11'd~ ~ ~ 

af<q;11st1c ~~1\3~ qr ~ {'1411'3~ I 

111lll+1I if qr ITTR ~ ~ i(1'i,t'l*I ~ 

~~~~~qrffi 
~ st£t141ii41c OZJCRJ Tf'f {'1411'3~ I 

Ol!ICil 61f<q> 'dG16<U16'(1'1ii4 IC: Wdlq>I • ci;~ I q;14r¥1 atq~'1*11 m <t\ 
ij(@ll6(':\r$1 ~ ~ ~ 311Ci1~ljq)rjl • T1R amnnrcr ~ "{ 

~ 

~ QWht\1 1RT\R T'f ij(@:llr$1 ~ ~ i(1+11~~1 ij<~q><UI 

~ Tf'f~ 
Ol41Ci161f<q> i(1+1~1t"ll~ 41f01dlll Ci11¥1+11 • Cil~lfq>I< *l~l\Jlq)I 
(':\q I •f1<01 Tf'f t"l 411 '3 ~ ¢Silii6(':\Gtl2' dlTlRf ~ 

3fflTlTif ~ 'Sl"litlT mt <a<~*< 01 ~ 4:[01'1(<J0S f.iq>I~ ~ 

~ °B i(1(ei;<'16(':\r$1 QW'flt"I ~ I qf<ll'l '11 '1 I CfiTlf Tf'f ~ 
3fflTlTif ~ 'Sl"litlT mt ~ i(1(€Ql6(':\ (2, • <\00 ~ i(1~16(':\'il 
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~+:jlqqdCfl (+r .. ~.) ~Cfll~ {1411:a~ 

<.~ ~+:jjqqf4 • 4]01"1~0\Sq;) ~ ~ ~ •101"1€10\SCfll 

r~r. ~. l (~after amm+rT ~ ~ ~ 4]01'1(510\S "CffiT 

~(&ll+:tl=:t) ~ ~ ~+:jjqqdCfl <. 31qqf4q;) ~ 

~ ~~'ii~I ft ~ ~ "CffiT 

~'111'3"1 ~ ~ ~+:11qqf4q,"'1 ~ 

~ 

• ~ ~ ~(@!Olltl'(li\r.fij ~ l!fAO:flCfl'(OI (. 

m1T ~iSllliSlll ~ ~+:jjqqdCfl (+r .. ~.) 

<. ~ ~+:11q21f4 (~.~.) f.:lCfllt"1 {1411:a~ 

(~)~ • ~ ~(@!Oll~I~ ~ ~ ~ "'il"l1TlT • '!_01f(q;~1~ ~ ~ q 

• '{lllf(Cflq;) ~ Tfif ~ Olral'<~ ~~l~i(E'q;) W't'fi{WI mt ~~ 
• 'lflO 11 t+1 Cfl <. '{lllf(q;q;) a:iqtll'(Oli ~ • ~(@!Oll{\'(li\ ~ ~ 

f.1'11\+:iCfl • ~ ~ 1'Tt.4+1Glll '{uli(qi{Wll~ ~ ~ ifSl ~q;) iA~li I :a "1 

~(&l I g'(li\q;) • 'CflTlf'i1" q ~ll I~'< (origami) 'lflOll \+:i Cfl <. ~I 

~ " ~+:t4~1~ ~ f.1'11t+1Cfl ~(@!Oll{\(E'q;) ~+:tili~~i~ ~ 

~I 
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~llieMM l1"Ut tt'('J«lil'.fil ~ (v) = 

~ (l) x ~ (b) x ~ (h) "{ ~ 

~ (v) = ~ (f) ~ f.:tct>I~ "{ 

~ ~ ~ tt'(~li'.fii( "{ bl'11i'.fii( 

~ ~ f.:tl'.fll~iill'< Q~Cfi~ ~ "{ 

~~ 

"· ':I flJ «411:1141 id 't.9 blk11'(* • 0 r. " 4101'1~41 ij+:C14 rt.Id ~ ~ldl(i'.f'l'.fil • ~Id l(i'.f'ij k4 rtfr 'A~ ··iht < 
bl I dl(i'.1"*1 dtCltli(Oli ~ ~ I m 
3{CftITT111T 

". ~. 3lfq Oll 5'11 Cf> • dt0(*41fUIC1':lll1 ~llii!l(li ij+ii~~I ~ • ~ 3lf\l Oll5'11 **' ~. ~o 

• <fr;:r q ct) l1 ij Ai Cfi I OlliCli!li~i'.fi 'd~li!l(Oji!l(lit6) ~ <fl';:r ~. 1!°'R "{ \WI~ k4 rtfr 
~am:r~ qct)ll~Aii'.fil ~am:r ~ arili0ll5'11i'.fil'.fil ~ ij+i lwt lf;:f 

31 fi1 Oll 5'11 **' ~ ~. "{ blC:i'dij+:i14"4) ~ '™'1Cfi~ ~ ~ 

"{~ • ~ ~ ~qct)llij+:+i*1 ~ • ~l{R~ 

• ~m~ atfii Oll 5'11 Cfi{'t I ~ 1!°'R "{ ~ lA ~ 411 'd ~ I dttli Oll 5'11 Cf)*' l{R f.:t i'.fil ~ 
31ti10ll5'11Cf>{'tl~ ~ • T.j{'t(l~l+I R~l{*1 +iT'1" 'Ai'a<Mi4'1 ~ ~ 

m~ ~ 3lf\l Oll 5'11 Cflt61 +iT'1" f.:t Cfi I ~ {'1411 'd ~ 

~ Oll 5'11 ct>IA 1!°'R 
"{~ 

• ~ 
~ Oll 5'11 **' +iT'1" 

'{ • ~. ~ +t':lj Cf>(Oj I • ~ err ij~~a s .. :flt6) ~ ~ ~ • ij4'1Cfi(Oj ~ lA ~ 90 
31 ij ''11 '1 d I < lJT'CO" ~URUJT~~ • f?t61i!l'7i f.:tll+i+I 

• ~ ""!~'!"Rt ~ • 41flil8ill ~ Cll¥1Cillc ~4'1Cf>(Uj ~ "{ f-€1t!:'1i!l(li ~ 4 l~Q)Cf>I 

~ +t'1 Cf>(Oj ~ lf;:f ~411'3~ ~~~ 

• - - - ... r. 
1.;r.p1~1 +t I ~'9 Z1 +i Cf>I • ~ ~ ~ ~ ~ 'ctl."l':i.""1 ~ q~lfl \ii r:11 ~ lA 
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ft;t ~'1 Ei'(ii\ (<, >. ;;;;;) ij+1~Cfl<OI iii ~ wt l"M I \3 ~ ~I 

• ~after ~(~1Ei'(ii\~'q+11 ~ ~ ~ 
~ ~ 11iT ~iilil+71 f.:tll+1Cfil ~~'1Ei'(ii\ 

(<, >. ;;;;;) 'Cfl) Qt't'fi {1 ~ ~ wt 
~iii\di=! I 

~. \Tllll11fa ~.cl. ~ < ii101g'(ii\ • ~ mt11e:<"', ~after Cfi~'ie:'(ii\ci') • i1frtr {@I €1 0\<5 Ei'(ii\Cil Ii! 9~ 

• gfli+.Qf~a < lITTA+iiilli! gfet~a, ij+11"11rcH ~ f< " a., I Ei'(ii\Cfil IA CfiiUi'(ii\ 

~'11'11rct< ~ ~ Qt1<iit1 ~ ~<_41\3"1 ~ 

(i1frtr ~) • 311 ll d if>I < Cfil 4 I \JI +11 5)~d lfiiil Ii! q <tH \3 '1 • ~am1ll<c61 ~ 11iT 
• ~~ ~ ~ g~'4lf~a ~ q~'€11'1 ij+11"11rct< < ~ 

• ~+11"11"1< < ~ < ~ ~ < ~ 3fTIT"1" wt {(tl I Ei '(ii\ci') ~ wt 
t1kl~€11Ei'(ii\iil ~ ~iii\di=l ~ 

(~km1tt< ~ • ~ ~ gfa'iQ~'1 ~ ~ Cf>lOl{;'(ii\ ~ • Cfi +LI I ij iii ~ 11it 
m) ~iii\di=l "CfiTum •, '11111Ei'(ii\c61 

• ~ q4ffif>(UI • ~&11c6161Cfi1 Gftt, m, ~ ~ ~kllff~~ 

('i'<'1iilo1, ~ 31Clt"!ll'.fi'1 ~ ~ ~ q~'ql'1 1frf c6)01g'(ii\iil ~ 1frf 
~' ij+jc6)01, ~ ~iii\di=l ~ 

~"<:~~) • ~i!mlll<c61 SIJ:4'p1c6) ~ Qi'l<ii~ ~ • ~~~~ 
• ~ ' if>+:ql~ I \ll"4141Cilli! ~ '.ll"4li1Cilli! err~ q<41lt< ijJ11'"11rct< ~fr9tta1iil atcit'1'1*1 m 
~·< < ~ ~ ~ fr9tt1Cfi{11qt'_i'(ii\ ~ • ~~ mlt1ft g J:4l 4 I iii 
{@1€10"51'.fil • fi406lierir$1 ~ ~ ~ ci')Uj{;'(ii\if>I 31Clt'1'1Cfi'1 m I 

~~ ft;t ~ Ei'(ii\ ~ fa ;ft {;'(ii\Cf>l ~ 3fTIT"1" 1frf 
• ~ ~ <T'{fq" crerr ~ ~ Qi'l<ii(>I ~ ii101g'(ii\iil 

(Cfi+x:i I ij iii \A l(H I iiHI \Aif>l<Ei'(ii\ q~'€11'1 ~ Fr9ttil'.fi~lqt'_i'(ii\ ~ 

30°, 45°, 600 ' 90° < • ij+i!!iEi'(ii\+11 ~ q<41lt< crerr Cfi+x:ilijc61 

120° 'CfiT r.fflo1g'(ii\) ~ m "CfiTum. crerr {~1~o~iil 

~Oz:; 



Ii. ~illf4Clley¥1l ~iljf4Cij~"'l ~¥41~<1 ~ ijl!'lftifi(UI f'lif41ifii"M ij+\4 l~d +{"14 l'l.4'1" ~ 'ti1tf 
~. ltlil' ~~tftifi(UI EfUCT 

{'IU!lff ~ {1411\3rt 

• ~20m1t1< ( iji+xm1r.ffl ~ 11iT 30°, 45°, 

60°, 90° ( 120° r.fflo15(E\ ~ lR 
fe9t1 I iji{'I I q 6(E\ TRra"f 

~. ~. ~+H'1~-:iill • ~ ~ ~~\i16(E\ ~ ( ~ W'tlfl{ii • ~ a?:fT r.fflU16(E\ -.,.m- ~ 
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amm+i1 l)lij)l<6(E' q~*'tl"'I wt {1411\3rt • ~ ~~f'1il112' ~ 
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~\116 (E\Cfi I • fit~1e7fijii ~'iti6(E\{iij~ ~ ;aq{'liif:f rrol "1I416 (E\r.ffl q ~*'!I '1 1f;:f 
cp'ffiji(OI 31"fl«i, 'Cfff, ~+11"11'"d( ~, ~+1{1+4 ~ 
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( 3l"flRf I qif I ~ 

~+11'1i'"d( ~, • ~ m-+11ft cu 11f0181t1 ~'"d(~llit+lij) 

~+1{1+4 ~' lt~ 6 (E\ 'll1llr Trtl ~ +1 <1 ~-:ii ll 31I~fu6 ('£ r.ffl 

~~) tjj(Olir.ffl~~ 

• ifij'(~~ • ~{1'11*1< ~ amm a?U ~ if'dl*I< 

~ ~ ~ im cf«J>6(E\ a?U 'fdGt"lir.ffl 

Slll"l41'S412' ~ ~ "11416(E\r.ffl q~*'tl"'I 

lR fe9lllij){'1jqg~ ~<>'cti{ii'1 lR 

~.'i. im • ~ "l(~I, ~ ~ lITT f'ct11-:ii6(E'ijil • ~('t(~lij)I ~ 90 
cf«jp(& ~, ~ a?U ~'116(E\*i amm+i1 '11'116(E\ ~wt 

• "l(~i (~ f'ct'116(E\r.ffl ~ ~ ~ljjij)~iq6(E\ ~ 

~,~( ~ • qf'<lil\1'1'11 ~ ~ : 

~~ • ~,mm ( ~~""'*'< C!«JP(E' ~rm- ~~~~ 
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~{1'11r¥1 ~ fu'116~*1 \3~16(016~ ~wt ~411\3rt ~ 



Ii. ~illf4Clley¥1l ~iljf4Cij~"'l ~¥41~<1 ~ ijl!'lftifi(UI f'lif41ifii"M ij+\4 l~d +{"14 l'l.4'1" ~ 'ti1tf 
~. ltlil' ~~tftifi(UI EfUCT 

• 'f:f'f ( ISi (41€' I ct>i • ~I ~ri'.fii6'(1i\ 0¥n' ~ qj~q5'(1i\qll 

~ '1 '3)'1 I E\'(li\ 'Al4l~li!41C: ~ ~ i=fNct>T 'f:f'f ( ISl(1€'1Cf>I 

~ '11'115 (rl' f.1lrl"oT lfot (1 ~I I \d'"' 

• ~ \iQ)~++i ~ I fb I ("I~ <4 31 ••a:<:fii <4 k+i ct> 

l{"~Ul'(li\ ~ 1Tfr ~ q~'(li\qll f.m:o11r.iil 

~ 1RT\d"'1" ~ ~ I 

~.~. f.:t4l!il(4i6'(1i\ • ~ ~~1'1+'11 et~lfct>I< Cfil616'(1i\ if'1Tt ~ • ~ f'qfuCijj(! ~ \9 

• 3T&l ( ~ m ~ (1411\d'"' (x, y) ~ ~ lfi:f 
f.:t ~ !! Ii '(¥4il • l'\itl41111"1J, 4)lqi111)Jq)l ~ 1Tfr 3T&l ( ~ 

~ r;i4!!11(4ir.iil qft:qzr ~ 

• Tfq~ • ~qi(Vj f'qff.!CilllC: ;j~11\t\44il ~aft! 

lil '15)6'(1i\ ~ ~~(x,y)~~ 
(Plotting) lfot (1 ~ii \d ~ 

~.~. ij+iflifu ( • ij +1 111 fu f+:4 \4 6 '(li\ij +:Cilj rtl'i cn1 c%'(1i\
1 

'1ltii!<6'(1i\ • ij+ifl1fu ~\46'(1i\ ~ ~ 

(!~;j~'1 qr P;f\itc:(1 ~ ~ 1Tfr @l(Vjqii'jCijj(! llfr~~ 

• ij +i 111 ("l'hi f+:4 \4 6 '(Ii\ ij+il11fu m ~ (1~11;a'"l • 3'flRf ( qif \Al4l4ii!41C: ~ 

• amrn z Cf1A;r • 3'flRf ( qif ~ ~ ~ Cflf(1', (!~;jij'1 ~ (fl{R qR 

illi'i:ll6(rl'CillC: ~ qr ~ ~ i'-s'1ti~'1 4 l~l{ct>I '1fffiT q ~ tO '11 '1 I "Cf>fl:f 

(!~;j~'1 '1'3)'116'(1i\ ~ 'i:fTi m qr ei~1f"t!"4ia ~I 
Cfil41\il+il ~ 2~;jij'1 ~ (fl{R -qr;f 

(1~11\d'"' I 

~ OU41(41!!11~ ~.9. O"Ull(i.f'!!li~ • ~~l{4il qr ij(~(1'1 ~l~Q)r.iil dUll(4ii11~ • d UI I (4' ij (r.t'i'I '1 1Tfr 90 

• ~~l{4il qr ij(4'(1'1 ~ ~ ~ 1Tfr Cili(kll<dl dl~if>I ~ ~6,'14il 'A l4l ~ I Cil I C: 

41~l{r.iil d'41(4ii11~ ~ (1~11;a~ ( ~q:;(Vj Tr.t Cill<kll<<"tl dl~ct>I ~ 

~~~ • d '4 I (4'(111 ~ 1JTqi+:ff «1 '"\i f+:4 \4 ~ ~ 

1Tfr Cili(kti(di ijkj~ ~qi(Vj ~ ~ ( 90 "Cfil" Cfi(if>+il 



iJi. ~illf4Clley¥1l ~iljf4Cij~"'l ~¥41~<1 ~ ijl!'lftifi(UI flif41ifii"M ij+\4 l~d +{"14 l'l.4'1" ~ m 
~. ltlil' ~~tftifi(UI EfUCT 

~ 9 q~fr.4'161 = ~ ~ ( 90 ~ ~ • d l!4 I (*dil I c 1JTtOln' 

• 1JTtOln' ~ «1+.11~')! ~ (1~11'd~ «1+.11~')!~~1 

«1 +lifili ')! ~ 
(90 ( ~ '*'" 
lfl<Cf)+11) 

iJi. ~illf4Clley¥1l rc-illf4Clley¥1l ~~ifi(UI ij+\il~d ~ ijij;ftifi(UI fli41ifii''M ij+f41~d +{"141"'4'1"1 ~ m 
~. ~ EfUCT 

9. ~ • ~'i{ltf)I gq;1<t:(ii' • ~ ~I ~+iq~ ( "iifUiiR ~I • ~ ~\6t:(ii'dillc ~ 90 

(~~I ~+iq~ ( ~ -a-i{T at~->1f1:1a ~+J.6tl(i' ;iftAQ)Cf)I ~I ~ +1 q~ ( "iifUiiR 

CifUiiR~, ~ 'iil I de: (ii\ ~ TrtT (f)" ~ +J.6 t! (ii'r.6) ~I~ -a-i{T 

-a-i{T at~'1f1:1a ~) ~ ~ +<14 ?C4+11 WWI lfl (1 ~ at~'1f1:1a ~ ~ 

• ~40ll1qq; ~ '<" • fU~ ~ ~ ~'{6t\(i\ ~ TrtT ~ 
\3 q ~ +J.6t!(ii' (f)" ~+J.6dilli! ~ ij+J.6tl(ii' ~ • ijcl&llqtf) ~ '<" 

(1~11\3~ ~ ~lf'<Q)Cf)I '<" ~ dil"11~Q)Cf)I '13q~'it\fi(ii\ ~ 

~+J.6t:(ii'r.6' ~+<!4-wM Qt'N'l(1dillc ~ I if~ +<14 4f ci;eTT CJiTlf 11"f 
~401.uq4 ~ ( :aq~+J.6*1 ~ ~I 

~I 

~- ~.9. ~.9. Cll«lfiltf) ~ • f\ij1f1~~t, mtfi, ~ ~1'1itl(ii', t1c4141 • ci;-~1414*1 at ct«! Cf)'1 ~ 9¥ 

dl(Cf)~lfbld (ci;) ~ ~ «1'1itl(i', ~f4tt'tt:(ii' ~ ~ TrtT • ~i"!~fudil1c ~ 

• ct~fij(~I '<" ~ Cj~r~~1 ( ci~r+i{ij*' UR1l1T W'llfli"I fq~1effi"11~ ~ 

(~ ~ ( «QU;fltf)<UI ~ Cl~lf41< ~ ~ 

f};rfu iSj 12' ) • ~ ~ollq;<UI ( ~ ~fuiillC! ~ ~~( 

W'llfli"I ~ " ~ • tl'1ij~I '<" ~ "t:il:Sl~iillC! ~ 

(~ ~U;fltf)<Oli14j(!) • <fr;:faitc;r ~ ~ ~(~lt\(ii'i"ll~ 1]UA lfrf~ 
lfrf ~ et.,~ -it~ I ( et., +i. ~~I UR1l1T 



Ii. ~~4•eytli ~~4i!ijeyfll ~~ifl(Ui ij+\U~d ~ ijij\iflifi(Ui f'li4iifli'IM ~'ll~d +{~l\(""1 ~ 1fi'Pf 
~. ~ 'f.fO'!T 

• ~ ~+11qC1d* ~ W"llf'lt'I~ • ~~~fitq)li"l1 
t'lf:!>'d+1~+11qC1e'lf • ~ @Otiq)<UI ~iiHi! ~ fitq)li"!1 ~ 

{'1411'3~ • ~ <eJ11q1=1Jqi ~ 

• 8i'1ai1C:I ~ ~(€Qlg(e'r:6) ~ ~ ~JilqCle'lf fitq)li"l1 

(<lUJ'lq)<OI "{ ~ ~ ~ ~I 

'e+ilqqJq) "{ ~ ij+ijqqe'lf fitq)li"l1 

{'1411'3~ I 

(@")~ ~ ~ ~ lT'fr 1_ulf(Cl'lci?1 ~, Cli~ I efl 14r:ffl 3t Cl «I efl '1 lft<" • • )( 

• T.IR~~ -erc:ra, TT"1' "{ ~ ll"f {'1411 '3 ~ • f'q(llefft'll~ ~ 

~ lT'fr 1_uif(Cl'lr:6'1 • f.t<Nt '11 <Hf ~ (Cuisonaire's rod) '*1 1_uif(Cl'lr:6'1 ~ ~ 
~ <c.1')1 efl<Ui 1Fft1T lT'fr 1_uif(Cl'lr:6'1 ~ "{ 4!01'1ril (properties) 5(e\ "<" 

1I°f (properties) 5(e\ W"l lf'I t'1 ~ 41ol'1r:ffl ~ (properties) 
• T1"f d I ftvt efl I Ci?) 1Fft1T lft<" 3"1T+f'f 5(e\~~~ 

Miilii! 4!U1'1efll 1I°f (properties) 5(e\ ~m~'('l"qy 
W"llf'lt'I~ ~ ~ 1Fft1T ll"f 

• ~ ~ ~ ~ ~ 1_uif(Cl'l~kt4r ~I 

'ei&!'€zl* '('l"qy &llClgl~* ~+i~iril 

'e+ilm<"r ll"f {'1411'3~ I 

(1f) at11q1R=teti ~~ltl(e\ 1_uif(*r:ffl ~ "<" ~ltl+it'ICI fll"1r:ffl 1Fft1T f'q(llefft'll~ ~ • • )( 

• at11q1fa* ij(~ltl(e\ m at11q1fu* ~(~1r¥1 ~ ~ ~lliil'1 lT'fr ~ ~~C{efll 

• ~~"{~~ • ~~l+it'llSI ij(~lt\(e\q)j amu<lIT ~ 9~'1t\(e\q)j ~ 

('i'1<1C{fu ~ ~) at11q1fa* 'e(~l6'(6 q~~l'1 ll"f ~ lT'fr Cli~ I ci?161 +i I 

~~l+it'ICI ij(~lt'll~ {'1411'3~ ~ll"f~ 

~~ • W"llf'lt'I mrt ~~~ ~~ (Cli) *" ~ 'lli~Ri* ~ 
('i'1<11R1 ~ ~) ~~l+it'lct ij(~lt'll~ at11q1R=teti ~ ~? 
~ ~ql"1< ll"f {'1411'3~ I (i.i) *" ~ '1"1~~"' 



Ii. ~~4•eytli ~~4i!ijeyfll ~~ifl(Uj ij+\U~d ~ ijij\iflifi(Ui f'li4iifli'IM ~'ll~d +{~l\(""1 ~ 1fi'Pf 
~. ~ 'f.fO'!T 

at11q1~ci; ~ ~? 

(TT) '* ~ ~~i+it'ICI 
~((9£116(61 ~11q1fuci; 

~((9£116(61 ~ ? 

• ~~~~~ 
('j/H I rffet ~ ~) 
~~l+iW~ ~(@'11(11~ 

~ (Slqli"('l( 1T<f 

~I 

~. ~. ~ ~ e<~i+itvtq • ~ OlllCl61f{Cf) ~+i~l6(61(11~ ~ • 'Cf)"~ICfillfr¥1 31 Cl~l Cfi'1 m 'C; 

('Cf)")~ ~+iim'i" ~ W1'1"1t't ~ ~+ilm'i" • ~"1Cfil T.JR ~ 

• ~"1r¥1 ~(~~Cj)(OI 1T<f (1~11'3~ P;ti~l6(61 ~+11~~1 ~ 

(~) ~i+i(ilq • '3e:i6(lli@Hi ~ ~+iit.f'l'1 ~ OlllCl61~Cf) ~+i~l6(61 ~ 

~~1+1(1Clr¥1 " ~ rrtT e:~i+i(ilqCj)j 01:11q61ftci; ~TT<f~ • ~(~jCj)(lll 

~+1~16(61Cfil GJftm '&\'1'1"1(1 ~ ~ ~ • ~l+it'tatCfii T.JR ~ 

~+1~16(61 ~+ilt.f'l'1 TT<f (1~11'3rt I P;ti~l6(61 ~+il~(r ~ 

OlllCl61~Cf) ~+1~16(61 ~ 

~TT<f~I 

~.l ar.rmr ~ ~+111q1a • ~ +:i1~(1t:(61 ~ m 311q1ar¥1 • 'Cf)"~ ~ djq~"iCfi'1 ~ 

• ar.rmr ~ ~ +i I 'lq I a r¥I fmlJTT fcrcf;rn lR I m 
q fi:T.11'1 • ~ ~ ~ ~ ~Cf)6(61t.ti1 g>('l'"llilillc • Ratio card ~ ar.rmr 

i.fT fli"1~+:<il4r ~~6(61~1C! ar.rmr ~ ~ ~1111q1a ~ ~ 

~+111q1eir¥1 ~ ~ • ~~~ 
• ~ ~ ~ +il"Hl(Slt.ti) ar.rmr +11'16(61t.ti1 ar.rmr r.=tci;1~ 
~ ~~11'3~ I ~I 
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Ii. ~~4•eytli ~~4i!ijeytll ~~ifl(UI ij+\U~d ~ ijij\iflifi(UI fli41ifli'IM ~'ll~d +{~l\(""1 ~ 1fi'Pf 
~. ~ 'f.fO'!T 

Y.l 'eJOi'>lc.fi(OI, d1'e+il'1;;'11 • '&\"t'li~ "(' \11~'11'd( ~ ~ 1ffr ~ • 'eJOilc.fl(Oj "(' a!'e+il'1dl4~1 <t~ 

"(' 1JTlli" 'iil (1 '!<4<1 ~ <e 41 c.fl( o I <e +<ii otfi <e+<i!~~ 

• ~Toi~'!~~ oqlct61~c.fl ~llPa<c.ti <e+F~416(6'(11{ <e +i fl! I 6 (6' 6(1'" ~ "(' 

') ~ ;i (ii I f+.l 'SI <e4flc.fl(Uj+:jj ~ ~~11\3~ d1*.,")1c.fl'1 m <e ¥1 I C,fi(Ol-1 

• 31 <e +i I '1 t;'1 I f.61 6(1'" • ~ ~ ~ 1ffr ~ +:4(1'!<4<1 • <e i'il c.fl( 01 "(' d1 <e +i l"1 a I 

• ~~ ~ ijJOilc.fi(Oj+:jj ~ (1~16(6\f.61 ~ <e+<i!~ij ~llPa<c.ti 

d1<e+il'1;;'11~1~ ~ ~ tR ~~6(6\ ~ ~ <e+iflll6(6' ~ 

SI «J:fu C,fi(OI ;iijjl~'ll ~ ~~11\3~ q ~ lfl 111 '1 I 'c.fl'Tlf Tf<i 
• fcl"m~ ~ ~ ~lliil'1 1ffr ~ 
~ <e1_6(11~ d1<e+il'1('11<e+<il<ffl ~ • ~ Toi (1 ':{<4<1 ~ 

~ ~ ~ <e(~l~(!il+il ~ ij if! C,fi( 01 *' ;i€11fq:;i 

T[;:f (1~1113~ I ~~I 

~. \i'll I fli fu ~.<t. 00 "(' f.61015(6' • C,fi+:qjij *' Sllil~l@HI (15°, 75°, 90°, • c.fl+xil<er.61 ~ 1ffr <t~ 

• 
., ") 

c.fl+:q1;eq,1 CJ1<:i1~11m1 105°,135°, 150°) "c.flT r.6)01'(1r.6) ~ ~ ~ f.61016(6' ~ T[;:f 

r.6)01e;(6'r.6) ~ (15°, fiJlllc.fl~lq6(6\ ~ ~ 

75°, 90°, 105°, 135°, • c.fi+:q I <e r.6) ~ 1ffr ~~Q;f.61 f.61014~1 • ~ {I I qT c.fl I r.J>lfil 'c.fl'Tlf "('1'qf 

150°) ~ ~ 1ffr "c.fi)ur ~ ffJ>l! I c.fl~ I q 6(6' ~~ d1Cl~lc.fl'1 
• ~~l(r.61 f.61014~1 ~ ~ m 
~~~ • qijlfliil' q ~~I l(< CIT ~ ~ Slfi't ~'1 • ~ * 101 e: (i:\ij +<ii ;eft 
(c.fl+xil<er.61 \114.,I ~ liill 2') ~ ~ q,"jo16(6'+il Q\14>(1 1ffr ~ <e +i fll 16 (6' <e +i I aM Tf<i 

• ~ f.61016(6\f.61 f.61016(6' qfi:T.11'1 T[;:f ~~11\3~ ~ 

tfftTflf • ~ ~ t:sf'ileo:(VI d1 ra <~zm"+ic.ti 
- ~ f.61015(6' <e1+1tfls(i:\f.61 ~ 1ffr ~ f.6101e;(6'r.6) 

- ~ f.61016(6' Q\14>(1 ~I 

- <e+i'i<c.ti r.6)01e;(6' • 'e6lil~llt+lc.fl ~c.fll~c.fll (01'1lf'a6(6\ ~ 

- q~'!,<c.fl f.61015~ 1ffr *' 016(6\ij +<ii~ R::~l(c.fll ('1 &J e: (i:\(11 { 



Ii. ~~4•eytli ~~4i!ijeyfll ~~ifl(Ui ij+\U~d ~ ijij\iflifi(Ui f'li4iifli'IM ~'ll~d +{~l\(""1 ~ 1fi'Pf 
~. ~ 'f.fO'!T 

• f.:t 4"i1 ft1 f~H1 9 ~1 • ii t+1 $ 9 '""'•ii t+1 * ~ il1 I 2' 1:l"fr~ TA i1. ii '3 '°! 
ij"Uj 6 (i\$1 1:l"fr~ : 
- ~$1015(i' 

~~ 

- ~fwr~ 
~fwr~ 

Cll '1 I ({$1 3ITTl"f 

$1U16(i'$1 ~1•14'1(1 

180° ~I 

- fwr~-eB 

~~ 
Wci;r ~ 

$1015(i'$1 ~1•14'1i'1 

180° ~I 
"' 

- eB~~ 
~ qfhfl+tOl+tl 

~ $1015(i'$1 

~1•14'1i'1 360° ~I 

~. ~ <e +t a twi'I ll 31 I Cf!i'a 6 (i' • ~ "{ ~ ~ l1iT ~$({$1 • ~1!\11 r¥I ~ TA 1\0 

• ~111$1~ at'll~l*I amm+tl ~;;ri5(i'$1 ~ ~.~,<fr.f~ 

- ¢ 1j)\11T ( fu '1'h; (ii\ ~ 1j)\11T AB = 5cm, BC = 

~ q;)ur ~ • 'e+il'11'"<'1< ~. Cfff "{ d1ilid$1 6cmAC=6cm ~ 

- eB ~ 1j)\11T ( f-t:4 =46(i'iil I 2' fuofi6(i'$1 $1016(i' ~ ~ 
~~¢ lj)l;rl I 6(i' 3fi'1'lT 3fi'1'lT ~ ~ • 'e+tl"11"'(H ~' 3tTl«i 

~~ amm+tl •1015(i'$1 ~ l1iT ~ ~ ij"~~~~ 

- <fi;f~ ~ (1•11'3'1 i.'1•11'3'°1 •l~'e+41~ ~ ~ 
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~. ~ ~ '£fOCr 

9. ~ 9.9. ~ • ~ f4;~ +1 i.fil -ii '1~"'6(iil 1rof'1' • ~igo:r.fil qr ~(r.t>R-ld 90 

• 31{'1~41L(i.fil "{ €Aflcl(i.fil lftl ~ ~i.'tf141L(i.fil "{ €Aflcl(i.fil Cl«J.s~r.A ~'I_siillc 

ij'I_66(iil ij'I_66(iil ~lll'd'1 i.>1411'd~ :a q '{"k'l "{ d1 'lq '{"k'l 

• :a q 'i'R'1 "{ 31 'iq '!<R1 • ~~o:r.A qr ~(r.t>R-la ct~6(iilii41c :aq~'i66(iil ~ 1fif 
:aq~'i66(iil Cll '11~L(i.fil ij 'i6iil I c 'd q '!<R1 "{ d1 'lq 'i'R'1 ~ ~ ij'i66(iili.>tli 

:aq~'i66(iil ~ 1fif ~ ~ ~~~lfif 

ij'I_66(iili.>tli ~ ~ ~ 1fif ~ 

~411'd~ I • \Afa~e:'1 ~ 1fif 
• r. ':. q <lll\J1'11 i.fil':fiillc ~ fil~IW"l ~I 

('f"qf 'ER" CRlR ij. q;fl;t d Cl~6(iilr.fil 

~ ~'isiillc ;aq'i<R1 "{ 31'!'l'i'R'1 

'3 q ~ 'itl 6(iilr.fil ~ lftl ~ 
ij¥f._66(&r.fil ~ ~ 'i.fi'&lTlll ~ 

1fif i.>1411'di't I 

'· 31(f.f>41fbld ,.9. Cll«tfili.fi ~ • qfT{ ~ m"1T ~ ij(@:@(iilr.fil • ~ ij(~l6(iil ~ 

('i.fi')~~ ij'I_siillc fiam.m "{~am.ITT~ ~~ 

• ~~l+ii.'ICl~~l q4far.A ~ ~ ~am.ITT, fiam,m "{ 

fiam.m~~"{ • ~3'ITTITT" "{ fi3flfff(r.fil ~I '1 +11 '1 iM+ii.'tCI~ 

~3lll:ITT' ~ q4far.A dlR-li.fili.fil m~ tUdl(r.t>r.fil f.:tl4+ir.fil ~~lll\drt ~ 

'L('i.fi' dllq~+il (iilql~F<OI ~ ~ "{ Qt1'hi.'1 lftl ~ • i:M+ii.'ICI ~(&lll6(iil~I~ 

q4fa6(iilt11~ ~~l+ii.'ICI ~ q4fo+il ~3lll:ITT' "{ fiarrm 

(iilq I '"d(OI lfif i.>1411 '3 ~ I ~~l+ii.'ICI ~ q4faiu 

ij(&Ui.>tli ~: '"{ ~ ~ m1f m (iilq I '"d < 1fif ~ 
~ ~ +il~fa< "{l19i{ ~ • ~3lll:ITT' "{ fiarrm 

fi3lll:ITT' ~ ~ "{ ~3lll:ITT' 
r 

~~~1\'11~ e:~l+li.'ICI 



'Ii'. ~ .. q.eyti) ~ .. qi!4"!lfl) ~~r1lifi(OI ij+'tU~tt ~ ijg111,ifi(OI f46qlifit"ll4 ij+'tU~tt +{"'41'!(..,'1 1'iT1f 
~. ~ ~ t.fOCr 

~ q;i;:fa+ii '(E\qjt=rj(Oi 1Trf {'1411'3'"l I ij (csq I +i I '(E' q I t=rj < 1frf 
~I 

(li) 31 "W(q 1ft·F~ <e (csq 16'(E' • ':{"1<1tffet ~ "{ ~ e:~i+it'ICI • ~ Cll«Jfqqi 9, 
• dl"1i'lq1faq; ij((§lll6'(E' ij(@qiiilii! dl'1l'lq1faq; ij(@qi*l ij(csq 16'(E'iil Ii! 

• dl"1l'lq1faq; ij((§lll('tlt m-<UTT ~ 1f<T\R ai11q1fuq; "(" 

~~~l../2) • ../2 ~ <e&_csql+il ~ 1frf {'1411\3'"1 31"11'lq1faq; <e(&lle\'(E\ 

• dll'lq1fuq; "(" dl'1l'lq1fuq; • ai11q1fuq; "{ dl'1l'lq1faq; ~~~1'3"1 ~ 

ij(@qi*l ~ ~((Sql6'(E'~"CI ~ 1frf ~ ~ • ij((Sql6'(E't'11t 4*11f.:tq; 

• ~((Sql*l 4$11f.:t4> ~ ~ 1frf ~~11:a'"I I ij(~d+il ~~ 

• f.lidl(**l ~ T.JTi "(" e:~l+iW4 • 4$11f.:tq; ij(~dt'llt 

R=I "'1 *' ' ~ ~ l1I41iiilc <e(csq 16'(E't'11 e:~i+it'ICI ij((§lll+ii 

4$11f.14> ij(~<1+il "{ ~#tlf'.:14> ~~I 

ij(~e16'(E't'11$ e<~i+it'ICl ~(~i+ii ~ 

~lf<T\RI 

'·~· 
3fifITTf "(" ij +i I 'lq I <1 • ~ '&t'1 'h t'1 ~ di 'lq Id~ kl ?Cft • 31 'lq I d ij kl ?Cft ~ 

• 3fifITT'f "(" 'e +i I 'lq Id 4>1 ~+i'('lll'fi(E\ ij+iltll"1 1frf ('1411'3'"1 ij +i '(416 '(E' <e +i I tll't 

'e+i'('lli'fi(E\ • ~~~4>1 ai1q1a6'(E'*l ~ 1ffr 1frf~ 

~+111q1a+11 ~qr ifli~*l ~ • ij +il'lq I dij kl 4f 
~411'3'"' ij +i '('ll I 'fi'(E\*l 'Ei"t'1" 1frf 

• f.:t&~1a Vt\if ~ <e+111%:1+11 ~I 

~ T1R <e'('9ll1+1tif ~atlcliillc 

" '~ p. "t:iltll I '+i'T'1"'14>1~ t'1411'3'"' 

• ~ '&t'1 'h t'1 ~ ij +i I 'lq I a ij kl i'tft 
'e+i'('lll{i!(E\ ij+iltll'1 1frf ~411'3'"1 I 
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~. ~ ~ t.fOCr 

• 'Ei+il•Ukt(, 'Ei+it1'4 '(" 'EH1i!ir¥1 ~ fil4'1i"l1 t>Pll\3~ • ~ '(" THJ'4'11 r$I 

~~~ • ~ ~ 'CftIT (1411'd~ ~ ~ ~ q:i t1ij404 "fft ~ 

(~ ~ '(" Vllllr) ~ ~ fiJ>l414'<11q6'(1:\ ~ 'E1 +Util'1 '41't:f ~ 

• ~~(~~ ~ " 41 "l~il4 'E1+i~li!i'(ii\ 'E11+ilf.11'14'1 • ~ ~~'1"1t'l'E1+4"fft 
'(" Vllllr) fiJ>l414't>tlqj!:'(ii\ ~ ClllC4i!ilf<4' 'E1+i~li!\'(ii\ 

'E1 +Umt"r '41't:f ~ 

"· 
') ~ stl\1141 u1a 't.9. tlldli'i.i' tlldl(t.fii.i'I ~ • 3lT1Tlrrf ~fuiSlll tlldl(t.fii.i'I ~ (am • tlldl(t.fii.i'I f11l4+i6(i'ilr$1 ~ 

(am x a"= am+n, am+ a"= am- x a"= am+n, am+ a"= am-n, a0 = 1, (ab)m ~~~ 
", a0 = 1, (ab)m = ambm, (~r = ambm (~r = am a-m = -2:._} 'CftIT • tll<ll(Cfii.i'I ~ 

, b bm' am 

am -m 1 ) VllTlr '4'ffr t1411'd~ '(" <1ffi+4"fft ~ ~ Vl1Tlr ~ 
= bm' a =am 

'E1(t'fli.p(Ojr$1 cp~ 
'E1<t1114'(01 

'(" ~ '41't:f ~ 

". ~. 31 f\i Cll °'11 * • ~ ~ "r$I- Vl1Tlr 1ffr m'1lT • cp~(" 9~ 

• ijjO:lii.1'(01 qo1"1tAOs ~ ~ ~ lfu", a
2

- 'E1'{64'14r¥1 31C4t'll4'"1 

- m'1lf 4JOlij(ijOg ~ b2 ~(ii'qr$1, ~ 'C41f ~ (" ax
2 +bx+ m 

-~~m C ~(ii'qr$1 ijjO:lii.p(Ol'E1J4"fft Qt't'h('t • aTI\i Cll °'11 4'6 (ii'r$1 

2 2 r.i1 -a -b ~(ii'q I ~ (ijO:lii.i'(Oj
1 
~ 

-~ 'C41f ~ • ~ 'E1'{6i'tl~ ~ atf\l&l°'1!4'6(ii' 'E1 +il"l C4ct4' (Highest 

- ax
2 +bx+ c ~(l'ilqr$1 ~ ~<fl 6 (l'ilr$1 m'1lT 'T1R ~ 'CftIT Common Factor) '(" 

ijjO:lii.p(OI ~illl(! ~31Tcr (1411'd~ fiJ>l414'i'tl"l ~ ~ <El+il"lc:tflf • 
aTI\i cq °'11 i.i''El +"+i r$I ~ • ~ ITT'r$I" ~ ~ (Lowest Common 

'El +i I q C4 <:f * (Highest 'E1+iIqC4144' (Highest Common Factor) Multiple) 'CftIT i't 411 'd "1 

'(" ~ fli"'1r¥1 ~ 
Common Factor) '(" ~ '(" ~ 'El +i I "let flt (Lowest Common 

'41't:f ~ 
<e+i1q1:4flf (Lowest Multiple) f114'1H afRITTJ ~ 

Common Multiple) • 31(t.fi41fl>l~')il4 fli"'1r.til ~ Vl1Tlr 1ffr 
~afrtr ~ ~ t\i"'1r.til ~ 



'Ii'. ~ .. q.eyti) ~ .. qi!4"!lfl) ~~r1lifi(Oi ij+'tU~tt ~ ijg111,ifi(Oi f46qtifi@li4 ij+'tU~tt +{"'41'!(..,'1 1'iT1f 
~. ~ ~ t.fOCr 

• ~~~ ~ '(" ~ ij<t'flr.fi<OI ~ 

• ~after ~ ~ ~"'1*1 
") 

ij<~li'.fi<UI 

"·~· 
ij ¥1")14)<01 '<" 1Jl1li" • ~ fqfu- '<" ;i~l~';i ~ w:it1r • lJTtfilIT ~ "'I~ '!"k1 90 

• il1~11\t~ f'qfuiijj(! ~ lftl ~ "'l~'J"k1 ~ ~ ij4flr.fi<OI ~~ 
"'l~'!"k1 ~ " ~ 1fif ~411'3"1 ij4flCJ)<Ol*1 ~ lA '!414<1 ~ill 

" ~ • fq'Qjtfii'.fil ~ ~'a~i'.fil qf<4)1;11111 ~ 1fif ijJ.iiCJ)<OI I ~ 

• (QOt)CJ)(Oj f'qfuCijl(! 'Cfif ijJ.i1CJ)(Oj6(1il\*1 ~ fu1ft" 1ffil ~I 

" *' ijJ.iiCJ)<OI ~ ~411'3"1 "<" ~ QWh~CJ)I 3fttll<+il • 'Cfif ijJ.i"lcjCJ)(OI ~ lA 
'Cfif <(14'1CJ)(Olqij ~ ~ q;~ '<" ~ 

• (QOt)CJ)<OI rc.~Cijj(! 'Cfif ij4flr.fi(Oj ~ lfif ~I 
1fif ~411'3"1 I 

• f6f\r!e;~ ~ SP:iHICilll 

'(1J.i")ICJ)<Ol6~*1 ~ ~ I 

~. lil:llllifa ~.<t. oo "<" *1orn(li ~after • \Al~fai.fi Cf~ ~ f';i+1fo1+11 ~ • ~after fum Cf~ ~ 

~ ~(5'16<6'~1~ ~ ~~W'<"~~ '('! +11"1 I 'iH ~€a I 6(1i~I~ 

~~~ d1Clflql6(1i*1 ~ 1fif ~~ll'drt I ~~~ 
*1015(1i (C{i'.fil'iH *1016<6', • ~ Ql'jqi~ ~ ~after fum ~~~ 

WIB *1015(\il\ "<" :::ti+11~1a ~€al6(1i~I~ ~ ~ ~ ~ *1°16(\il\ij~<tfr 

~:ii')i*101e;(li) *1015(\il\*1 ~ ~ "4l"f ~~ll'drt '('i+i~l@(lil\ ij+:jl@'f 

• ~after ij +I I '11 ~H • ~after fum ~~16(\il\~j~ ~ ~ lfif~ 
~€ai6(1i~i~ ~ ~ ~ ~ *1ol6(1i+il mwrq;r ~ 

~~*1015(\il\ ~ *1016<6' qfu"'ll'1 1fif ~~ll'drt 
'(1~1'tl*1 ~ - QGi.fi*1~~~31'1iij"'1 

- l(CJ)l~H *1015(1i *1015(\il\ 

- ifi+il41<:1 ~ *1015(\il\ - Qf.\CJ)*' ~ ~ ~ 31'11'(1"1 



'Ii'. ~ .. q.eyti) ~ .. qi!4"!lfl) ~~r1lifi(OI ij+'tU~tt ~ ijg111,ifi(OI f46qlifit"ll4 ij+'tU~tt +{"'41'!(..,'1 1'iT1f 
~. ~ ~ t.fOCr 

- ~ c¥1016'(E' c¥I 016'(E' 

- ~ctic¥1 ~ ~ ~ ~ "{ 

~~ i11'11ij"1 c¥I 016(ii' 

• ~after ij+11'11"*1<: ~(?Jll'l'(E'~I~ ~ 

~ ~ ~ c¥1016'(E' ijkl~ 

~ lfrf ('Ml\3~ 
• ~ ~ 41fblc::l'>lil &I "*I (~ il I f+i * 

C("e 6 '(E\4i1 lJll)lr lftT c¥I 016 (E\*1 

ij kl ?El *1 ~ lftT ~ .,') 5(6' 

ij+41 <tj *1 m<:11lT ~ ~ 

~. ~ ij+H't~'>lil 311~~6(6' • fil 'ti pfictil ij 'i6 6'(E' ~ lftT ~ • ~~\ilctil 41016~4il 9Y 

• ~~\ilctil qu15'(E'4i1 ~ ~~~~~ lJll)lr lftT ij kl f.:t((f 

lftT tRT&TUT ~ ~Tfll'l(S'CJil 4!016(S'c¥i glfl41 I \+i * ij+i~l6(6' ij+ilwt 

- ~~\ilctil *1°16'(E'c¥i "4l41qlt1 tRT&TUT lfrf ~ 411\3 ~ lfrf~ 

180° ~I • ~ ~' ij+i~kl ~ "{ • ~~. 
-~~~\ilctil ~ 'i:i'(•llctil 4!016(S'c¥i ~ ~ ~ ij+i(iikl ~ "{ 

*1 Ult\'(E\ GRTiR ~ I ~ ~ ij1_66(ii'('11~ ~ ~ 'i:i'(•llctil 4!016(ii\*1 

- ij+i~Gtl~ ~\ilctil 311tll<:ctil 'i:iqc4\i16(ii\ :aq~af.( ~ ~\i116(6 ~ lJll)lr lftT 

c¥I 016(6' GRTiR ~ 4il016'(E' TfrC4l ~ ~ ~ ~ ~ 
- ij +i 4il an ij+i~Gtl~ ~ ~illctit'llqi!i'(E\ ~ ij+i~l6'(E' ij+Jlwt 

~ ~ c¥101e;(S' 45° • ~ fcrif.l 611 c: 31T'lRf, ~ "{ ij +i I '11 ;;a<: lfrf~ 

~ 
'i:iqc4\ilc¥1 ~ ~ • 31T'lRf, ~ "{ 

• ~~. ij+i~kl • ~\i16(S'ctil ~~6(S'c¥i 31~~lcti'1 ij +i 1"11 "*1 <: ~ 

~ "{ 'i:i(•llctil 4!01l'l(S'c¥i ~ ~ W'tl{i(ii 1RTl 1:[\illl'l(S'c¥i ~lfrf~ 

~ "{ tRT&TUT ij(C!illlc¥1 arrmz+rr ~'1'>16'(E'c¥i "111f • ~\i16'(E'c¥i ~ ~ 

• ~~etc¥! 31Cl~l+il ~' 31T'lRf 
~ ~ fiilllcti~lq6'(E' ~ ~" qi I a 16 '(E' 11'ffi 



'Ii'. ~ .. q.eyti) ~ .. qi!4"!lfl) ~~r1lifi(OI ij+'tU~tt ~ ijg111,ifi(OI f46qlifit"ll4 ij+'tU~tt +{"'41'!(..,'1 1'iT1f 
~. ~ ~ t.fOCr 

r ij 111111 ra < "'I 14'11 t6l • fi:t~14TCfii ij'i~6<(E't11~ ~ ~after t1•11'3 ~ ij '1~I6<(E' 

~ lf;:f (Cfifqlijq)) ~ ~ Gl§>1!'116<(E' ~ -.m ~ ij '1 lf:M lTif ~ I 

Slll~•IGllC:) cffl016<(E'cffl lfl•l4i{1 ~ ~ ~ 

-~ (3ITTl'n:r ~ ~) Cfil4{11~ '$eTTlIT ~ ~ 

- q1f (lf'3CJ ~ ~) ~llii'.fitwtlq6<(E' ~ 

- ij li I '11 'iH ~ (3ITTl'n:r • 311111lif f'qfu GI IC: f}t ll fli a ~'11 cffl 

~ "{ R14'16<(E' ~ ~ er~ crrfufr c6la15<(E'c:6) rrrq- ~ 

~ rrr1 ~' 3ITTfTTf twt•ll'3'1 twt•ii'3'1 I 

1!'11 16 <(E' "{ lf'3C1 fill Cfi of c6l • ~ f}jljfl:id ~1i\il6<(E' (~, CJ1f, 

rrr1 ~' lf'3CJ ~ "{ q 3i€j 1ll1f, ~) ct?t" m ~ crrfufr 
lf'3CJ ~ Cfi of t6l rrrq- "{ ~ "{ ~ ~ rrr1 ~ twt•li'd'1 

R14)5<(E' ~ ~ rrr1 ~ ~ ij(\illlicffl 311'Cli(lii "81" 

~) cfflult:<(E'cffl ~ ~ ~ I 

• ~ ~ r f}tllflia 

~\JIC'.fil ~ ~ crrfufr *' 016 <(E\cffl rrr1 '(' fa .,"15 <(E\cffl 

~~ 

!I..~ ai'f(ii'qa1 r ijli<C'qa1 • ~~~~~ • ~ ~\ij tl<(E'cffl !( 

• ~'115<6' ~ ~ R1 41 6 <(E'Cfi I '+W 16 <(E't6) 1lfq' "{ q 016<(E't6l amu<llT 

31Cl~l5<(E'cffl ~ "> ~ fa.,'h**' ~ 31Cl~ICfi'1iS41C: ~ ~ ~ 

• ~ ~\ijij~<tfl" trfr~~I '+W 16 <(E'cffl lfTii ~ 

ijli~lt:'t6 • ~ ~\l16<(E't6l qolt\<(E'Cfil amu<llT twt•llJ~ ijJ1~16<(E' 

• ~ 311CfiRl6<(E'cffl ~ fa frt 6<(E'Cfil ~ \W 16 <(E'cffl lfTii ~ ijJ1itll'1 lf;:f ~ 

{1•11'3rt fflillli'.fitwtlqg<(E' ~ • ~ ~'116<(E'Cfil 

• ~ ~~ ~ ~after ~ err ij ~ ft:ia d '+W 16 <(E'cffl 

~err CJ1f AA'('~ ai1Cfl1<~•1 '11qiS41C: ~ 
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~. ~ ~ t.fOCr 

a:f&llrr q<1Ci1d'1 (~) i'l\<il~"l+tl f-;f~iilr¥1 q<1Ci1d'1, ~1q1 lf;:f" ~ 

• X-axis(+) qr Y-axis(+) lIT f.:t&~ll(*r$1 dllf.ll<+U ~ ( ~ • i'ltuf\:.!"1+11~ 

~rm ~ft11q1 (~ ~rm ~ft11q1 ~ \R1T+f q<1C11d'1, \R1T+f 

(00) ~ f.l"ll\+iCfi ( '5fl01k+1Cfi 90° lIT ~ f.1'11~Cfi ( 

• \R1T+f ~ 3Til:ITT"+IT ~ ~ 00 ( ~iilr$1 q~ijf)+tUI '5fl011 ~Cf) 90° lIT ~ 

a '11 \+1 Cfi ( '5fl a II \+1 Cfi 90° lIT ~ 'e+11tlR fqfu ( W'tlfli'I ~. oor~iilr¥1 
q~"fl+iUI (~ 00 ( ~-R q fhtn=t a I <e +:GI 4f 

~) q ~ ~1 iii '11 ~ lf;:f" 

~ 

~.c:;.~ ~ ( ~ ~ • ~ Cf~ m f'qfuiill2 ~~II~ ( • ~~II~~(~ '( 

• ~~(~~ ~ ~ 'll~l~lr¥1 '&{"llfli'I ~ ~ q~lfll!i1'11 ~ 

~ lf;:f" ~ 

\. a t21l(*~11<e11 \.9. dUll(*~ll<ell • ~'4l{r$1 qr 'e(*i'l'1 ~l~l{c.ti"I • ~~f.n{fur 90 

• Cfd~"lr¥1 ~ ( d UI l(Cfiiil 12 ~ f.nlfuT li<f i'I ~ 11 '3 ~ lf;:f" ~ 

d UI l(Cfiiil 12 ~ f.nlfuT ( ~ <e+iltlR -R • ~ llf.fa Cf) ~ 

~. +t~Cfil ( ~ • era f\:.!"' iii 12 ~w "ij"l+f ~ ~.~<~ 
(~Zlr.tdCfi ~) iill"ICfil~ f{;i~~~ ~ W'tlfli'I ( r.=t Cfil iH CJ>~ ( 

~ <e+tlf.11'1 -R ~lf;:f"~ I 

• ~~ffi~~~ 
~ iifl:+:TT ~~ ij (<9ll I i'I ~ lf;:f" 
i'l~ll\3~ ( ~ "1i'd1!i11r¥1 ~ 

'&{"llfli'I ~ 

• ~ 'e(@Oll+tl ~~fa(i:\(11~ CJ>!ITT+IT 

~~~~~foq; 

~ ~ ~~ 'd"'tl~r¥1 ~ 

W'tlfli'I ~ 
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• ~ ~(~1+11 ff;to::uefitl~t>11~ ~&Tilrr 

~~~~~foq; 

~ ~ ~~ J'€4i~ei?I ifftm 
'&14it'1 ~ 

• ~~~~~~TA 
t'l~llJ"i ( fmwrR P€i("1eiil \A4l~iiilli! 

~~~"GI aRT ~l~l~~eiil ~ f.:ti.Pli."'1 

t'l~llJ"i 

• ~~fikl i.P ~ lWtCP, lffhl i.PI ( 

~a~ +ai '1:fr ~ ~ +utwt TA 
t'l~llJ"t I 
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4~lll\11'11 c.fiPfa(rl' ~ 1TI1r ~I fu~ fi.ll'tlM«J)~ ~~ ~~ 3fi=lf 4~lll\11'11 

tt>llf6(rl' ~l<lld'l4<f QI 

\. ~4111 (1(';JfiC4Si(Ui fttfu' ~ ~fthill 

~ 414'~Wl+i~ ~~i!i~+il ~1fb18lll ~lllllcfey;~~ ~ ~ TRt •1fb181l1 ~ m~ 

~"pJ!.,'14lll•fl fu4" fittt>l<ett>I m <eslfHllc-+itt>, <'€4'11c-+itt>, 31~lllullc-+itt>l?1•11l1dtt>I ~6~~ 

ltM+HiHI ~Hl?1iSllC:: ~ er~ ~ at+r<fcti1 m V«J)d" ~ ~l11tt>{'114~ ~ 

'e"""'lli'1'1+il ~ ~ I I ~&TI \-c; +IT ~llltt>l?114~'1 ~ ~llltt>l?114 'e"""'!l{'1"1tt>I m 1Jl1l1r 

lfri ~ cf>tr ~ ( ~ \3~16<Ultt>I ~ V«J)d" •If<({~ Q I fu~ "lft" ~ 3fi=lf 

~l1ltt>1?11q~"1 ~ ~~cih<"t ~ ~ er~ ~ wftc TRt fu!ffUT ~ ~llltt>l?114 

~"""'lli'1'1 •114~@; I ~ me:rm~ ~ '<'1'5 ~&TI \-c; +IT 11fbffi fu!ffUT ~ •lflil<"ti"tl~ 

Ol11Cli!ilf<tt> ~ ~.,IC1"1tt>i ~+i~l6(rl' ( •1f01a~ ~~ 1Jl1l1r ~/•lf<C{tt>I ~ii!i~iSlli! ~ 

lITT 11fbffi fu!ffUT 1f'! \34':{Ck1 ~ I 

mum ftflfflmfl ~ 1R ~ ~ ~ 

•lfOIC'l+U ~ °P ij+tiifc4d 
'ii:«. fcfft1 ~~ 

fc4ll1l1~~ 

9. awr+f"1" ~ • ~T.l "116(':\~ ~(C/){'1"1, • ') ~ ~l\11~P11a 31 '"(Pi<"t tt>I ~ fu!ffUT 
31Cl~tt>'1 (~ 1fri 

• 3f1'IT"1", fq~~lljUI, ~ ~ • ~I q~f'ifa ( dtllld'1<e+iSl41 

~ ~ '4"W 1?1•11\3"1 

• ~ 1 +iftlltt>ltt>I ~ '4"ffi' 

i1•11\3'1 

'· ~~ • <e +i ~I~ 1I«J)fu" • ') ~ ~l\11~1 u1a 31 '"d •i<"t tt>I ~ fu!ffUT 
• 311C4~l1* ~ 4fu+-11"1 ~ 1fri 

1Jl1l1r • ~ atrd•1a ~I qf<l11fa ( 

• ~I f'cf~~lljOj ( ~ d1illd'1<e+iSl4r <e+i~l6~ ~ 

1fri 
• 31(4i•lf'bl<"t atrd•ldt.f>I <e+i~l6~ 

<e +i 1!11 "1 1fri 

l ~ • <e+i~li"tl~ ~. • ~ '1flCl'1Cf>I ~ <e+i~l6~ 
<e+il!11'1 ~ • ~ finrtur, 4fu'€41"1 m •lf'bl\l.,ll1 mrr ~ fu'qqfy 

• ~ t.f>llli"llll'1, 1Jl1l1r TRt <e +i I trrrr ~ I 

• 311)1~1 ~ 'i"1<1Cl~lt.t>'1 • d1(4>•1fb18ll1 <e+i~l6(rl' <e+iltll"'f, 

~ ( 4~011+il?11~ ~ ~ 1(4>~ 11 ~ fu!ffUT 1fri 



•1f01tt+U ~ ~ "+141~<1 
~:«. fifftl fidQ~ 

~151~~~ 

¥. ~ ~e:il • ~err~~ • ~ 'lf.f •1f0181£1 fi4"ll1Cl«j)t'tl~ ~ 
~ • ~ ~ ~ 311Clfllli'.fl ~~'llfl"15~~ 

mv-; ~e:ir af{i'.fl1i'.fl1 aITT"m ~~ ~ lfi'f ~ d11Clfll11'.f) 

W'liflt't "fil"1" f.nrtur, ~ : ~ ~ 
• ~~ ~ "i'.flf4 ~+h1\"lll1 ~dt\tl'l6, ~ ~e:il 

~'*41W1 ~ 4J015~~ ~ lfi'f 
• ~"{~ 
• 

"> 

~l50t1l"l01 

~. r. ") q ("41\11"11 • ~+i~I~ ~ • •lfbldi'.fll ~ ~ ~~5'(6+11 ~ 

fcfftT • ~ f.nrtur 1Ill)1r lfi'f ~ 
• lll\11"11~ i'.fllllf~l1"1 

• m ~ "i'.flf4 
• fi!S1;i1101 "{ ~ 

• ~ 

~. S1l4"'1•m'+'i'* • ~+i~I~ ~ • ~ 'lf.f •1f0181£1 f.11(0115'(6 ~ 

fcfftT • ~ +i I a I '1 c61 'd1ITTT ~' ~ : 11tli~dll1 ~1!45~c61 
• m+nfr ~ (i.fit't '1 "{ 11l1)1r qfr&TO'f lfi'f 
• &fll9Z1T, ~fl~"lOI, ~ 

"· ~~ • ~+i~lt'tl~ ~ • 31(i.fi41f01<1 ~e:il afl\J141fUldi'.fll fllifa<i'.fl 

fcfftT (Model • ~+i~lt'tl~ fct~lt+'ii'.fl ~ ~+i~lt:~ ~ lfi'f 
drawing ~ 
method) • ~ ltt84+iGll2' ~ 

~ 

c;. SI l4"'1•ifll I t't I • ~ +i ~ic61 q~'iiji"1 • ~ai•=epf1;1i'.fl1 ~ "{ 

fcfftT • Yli'J•lf!iit'tl+il fu~ 311lld"1~kl4r ~~Tift 

~t:l41•1+i1 err~~~ ~~lfi'f 

~ I +i Qi~ 1Ill)1r mt • ~ " "> \1tll +'!dill dl!45~ 'lll4141k+'ii'.f) 

~+i~I~ ~+ilmrf <"t~i'.fll~ ~ lfi'f ~ I 

q,. mm • ~+i~ic61 ~ • ~ ~ fua:ror lfi'f 
~ • Ollf.ffi•ld, ~ "{ ~ 

~+ilf.11"1 fcfftT ~+ilmrf 

(Structured • Y«j)8li'.fl(Oj "(' W'liflt't 
problem • mmT"<'~ 
solving 

method) 



•1f01tt+U ~ ~ "+141~<1 
~:«. fifftl fidQ~ 

~151~~~ 

~o. ~~ • ~l'Mq«j)\'11~ ~ • ~ ~twj{l(S'Cfil +1M+1GllC! •1fli1i:i')lll 

+1M +1 GI I l V«j)(i lTfr 3fRl'rn ~1'<0116('$;441 ~ 1'f'<l"\Vf, ~ : 

a?l111•1fo1a+11 lfJii tffil {1411\3~ ~ 

~ 

99. ~~ • ~+1~1cA ~ • ~' ~(q;•1fli1aatra•hir:r1 ~ 
~ • ~~~~ fueTUT 1Tif 

~~~ 
• ~~~1Tif 

t\1411\3~ 

• ~ 

9~. (i:i'11i;'+lr.f) • +i~# ~ (Brain • ~ "d'~ ~ qo1t1(S'cA m\ifr 
~~ storming) "d'~ \A+i1fb1a 1Tif 

( constructiv • q16~k14l 'icl:J11"1c6l q~i:il"1 • irn' q «j){l (ii' er I fcl ii ISi d I 6 (ii "d'~ 
e learning • 31 ra '<fih ll I f+1 tfi "Cf>flf ~ kl ?Cfr# fueTUT 1Tif 
method) 

(4tlfcktr.t> ~' ~ "Cf>flf, • afr\ifrlr !ITTlJTT ~ 1Tif 

9~·frd<) • ~ ~ 'j"1(q~lr.t>'11Tif 

• 3tlq~lli.f>dl~ ~ • ~ "d'~ atllld"1~kl4r murr 

~ ~1Tif 

• ~ 3frorr~ • 31 (qi4 I fl! Id i.f>I ~ ISi ll q «j) fueTUT 1Tif 

• ~ ~ 

9l ~e:lfl•lli;'+li.f) • ~~ • 41fbldr.f'I ~ ~ ~~{l(ii\+11 ~ 

~i.f>l'$i.f>I • ~+1~1c6l ~ 1lll)1r 1Tif ~ 

~ • ~ WWl"tlt'1, fit~;i15101 ~ 

~ 

~"· 
~ 'qlJlJf • ~~~ • ~lal(OI ~ 1 ;:rrtfi'T ~ "1"'1iffil"1 

d 114 6 (S'c6) ~ (ij)\'1 "1, fit~ ~"I 01 ~ mUJT fueTUT 1Tif I 

~~ 

9~. ~~ • m+11fr ~ (qi\'1 '1 -q-r f.r+1'tur • '1'll 111181 ll a 114{;('$; \M 1fli1a 1Ff 
• 'q(OIGl4 ~ ~1+14fl{l(S' • ~ fueTUT 1Tif 

~ • 111(q;•1fli1a, afrl11" •1fli1ar:r1 ~ 

• af'J+iT"1", WWI "ti l.'1, fit ~ ;i 151 o I ~ fueTUT 1Tif ~ 

~ 

9\. 9~"1l'd'< ~ • fu~~.~~ • ~eff6(S'+11 ~ -qf.f •1fb1i:i"ill 

fu~, ~~ ~eff~i:i+il ~mo11c6) ~ 4'1"fcrT ~ ~ 



•1f01tt+U ~ ~ "+141~<1 
~:«. fifftl fidQ~ 

~151~~~ 

t;f!R'("~ll'it~ q~~l'1 <'{~ ~r.fii~rtl +{~i(r.fi'1 

~"~~~···" lT'it I 

'iiIB1T 31 Sf~ I \II R:I 'it ~ '1 6 '(ii\ lT'it 
~I 

• (APPLE Technique 31q'1i'3'1 

~: 
A: Ask question in whole 

class 

P: Pause for a while 

P: Pick a student 
L: Listen answer carefully 

E: Evaluate) 

lffbrn ~ &11st6if<r.fi '{ gii'l•m·+ir.fi ~ it 1 ~ lill1ll{'11~ 'itl41•m·+ir.fi ~ ~ fihlllr.fi~M 

~*'11{'1'1 lTfr ~~ •ifl>ldlll ~. fu11 ~r.fil'3'1 ~l+i<flrtl 1irlfr1T 31qf<51lf ~ I ~ ~ ( 

tJ)!ITT \-c;) +rr lffUrn ~r.fi1~r.fi1 m -aql41•fl ~ ~1+i<fl6'(ii\(Vll~ ~ ~ f.:!+:111 1 ~1< ~ 

•if<({r¥! ~ : 

~ ~ arr~ ~ ~fOltti tt l+idlG•ct1i ~ 

Wi."«. ~ ~ fmfOllfi ~l+Hft~ 

<t. ~ ~ ~ ~ ~l+il~6<6i, ~l~fu ~ 

~. ~ lffbrn T'f~ ~~16<"', ~' ~~~116<"' 

~ Base ten blocks, ftl:3ll"m'<", 'q"*'l'"3fl"m'(" ~ 'CfTt 
31'lqlfur.fi ~(&lli:l'(ii\ ~ =t:lli6<6i 

Sf I ~fil r.fi ~(&116'(ii\ ~~li6'(ii\ 

f\lnl '(" ~~I +i {'1 Sf ~ qf'1l (Transparency sheet), t11Cfiq1'1<6'(ii\, 

~ ~ qA- ~ Sf «j)i:l(i', ~ ant ~ 
ant, Base ten blocks 

~. ~+il'lql('t '{ ~ qf'1l (Transparency sheet), 'll1Cfiqq(6<6i, 

~ Base ten blocks 

"1TCfiT '(" ;:;1 <.Rl I 't ~~.~~ 

~~ fil~C(.r.fil ~{'16'(ii\, 'CfTt 
mt! I< 01 GilfT\if ~(r.fi6<6i+il ~ M"r.fiT <~~6'(ii\, ~ 

(1+1~r.fi6<6i, \l(ql~6(i', ~&.r.fir.fil ~ 

~. ~ qf<fll~, ~ '(" ffi"'(", ~. ~TT.f'Jli:l'(ii\, f-ill41ciflJ, ~ ~ 

~ oRf q~5(6i ('1~'116'(ii\) 



'Ii'."«. ~ ~ fmfQ1~ ~I~~~ 

¥. ~ lffeRf ~ ~1f0181ll ~ *~~6(E', ~~qr fuif 311lllil1Cf' 

31~Cll'5'ii!Cf) +11~('16(E', ~ ~1fb1(1lll '11'116(E', ~. ~amTR 

~Cf)6(E' 

~. ~1fl1i'a 00 < q;)ur UlliT, ~ ~, ~~16(E', ~ ~. ~ 

~. ~ 1TI"{Cl, ¥ ant, ~ ~. ~ 
~ ~ ~ q;lu1Ei~q;l if1'1T 

" ~ ~'1d~lll 311~ d6(E' ~, UllIT, ~~IEi(E', f.it£t1os?ii, ~ ~, 

~ ~. ~ 1TI"{Cl, ¥ ~, ~ ~ 

~11~qa1 < ~, UlliT, ~~16(E', f.itll1csi1i, q>&•11q;l61'11 

31~qai ~ ~ ~i+i-Ol6(E', q;)it < fei~6(E', ~ 

~' ~ ~, ~ 1TI"{Cl, ~ ~ 
~ 

¥ UllIT, ~, q1~q6~, ~ ~l('ll~Cf'I ~qr 

am1R "{ iRT, ~' W, ~qr C41dlcF(Ul+il 

~ 1't11Cf'I< i=l1i=ll6~ 

~ 311Cf'l<6(E' ~i:Sli!ldri, ~, ~ ?;>'Ail6(E', m¥, ~ ~ 

ri1ri1Ei~ (~<fel~('I) 

f'ii~~ll(* f.itlllcsili, W'hi!(li, qi"&ilq;l61+il fi4~11!fi~ ~ 

~q~~:uqri 

qf{fl1fa, ~ < d'R, UlliT, ~~16(E', f-illl1iiflJ, ~ ~ 

3l'Tlfd'if ~ q~e;~ (i=l1"11Ei(E') 

~li=ll"1<UI ~ll')lcsi1i, UlliT, ~, Cf'licsi')li, 2:~~1~2: 

~'1fll~ < ~~~~ri UllIT, Cf'lq2:Cf'I if1'1T fei~t:(E', ~ll')lcsi"IJ 

~<m flit ll1 csi1 i, ri CR'l 1111 lJ1.l1iT ~ m 
~ 

\. d~I(* d~I(*~ ~~16(E', 1JT'h" ~, ~ qq<6(E' f-illl')lcsi1J, 

~ 

'dM~d ~ ~ ~l+i-OlEi(E' 'd~IEi<UICf'I ~ qr ~l+ili'il q14g~~fi=ICf'I ~ ~ ~ ~lf{l!;q;l 

if I q~~fa~ ;aqq<+a :aq145~ ~ fu&TOT ~ fi'illlef'~lq~1~ arq1 lfillC4Cf'lfl 

~311C4~<4Cf'~I 

"· laa14' '1'*"'~" 
%~~,~'Ai+i~ aN&ll ~ ~&l+rdl < ~ '13q~fatl ~ \i!J;i=l\ll!;q;l ef'i~"'td oR f'i111iu11t11Cf' < 
f'iiuflllt+ief' 'i~l(*i=l 31C4~k4i=l ~ ~ I f'i1+ifum•+1Cf' 'i~l(*riq;l ~ ~ ~ 'i~l(*i=l 

< 'f"6'1"j~U1Cf'I +iM+iG112: ~~ ~Cf)l~+il ~ 1f'1 if I ~Cf)l~Cf'I ~ ~ ~ f.:t+ifOllt+iCf' 

'i~l(*i=l fu&TOT ~ 'llffilll~ ~ 31~1Cfil ~ <e:1q~a 1 f.:t+ifom·+ief' 'i~1(*'1Cfil ~ 



!$)  cfwf/e"t lzIff kf7\oj|md -sIff ^–*_, @)&* 

sIff lj|mofsnfk, ljBfyL{sf] sfo{;Dkfbgsf] cjnf]sg, u[xsfo{, kl/of]hgf sfo{, df}lvs tyf lnlvt sfo{, 
PsfO tyf q}dfl;s k/LIffx¿, cltl/St lj|mofsnfk, :j tyf ;xkf7L d"Nofª\sgnufotsf ;fwg k|of]u ug{ 
;lsG5 . ljifoj:t'sf] l;sfOkZrft\ plNnlvt ;fwgx¿sf] k|of]u u/L ;f] ljifoj:t'df ljBfyL{sf] l;sfO :t/ 
klxrfg u/L l;sfO ;d:of ePsf ljBfyL{sf] l;sfO ;'wf/sf nfuL yk k[i7kf]if0f lbg' kb{5 . Go"gtd :t/sf] 
l;sfO :t/ xfl;n ePsf] ;'lglZrttf geP;Dd cfjZos ;xof]u (Scaffolding) nfO{ lg/Gt/tf lbg'kb{5 .

-s_ cfGtl/s d"Nofª\sg 

lg0f{ofTds d"Nofª\sgsf] k|of]hgfy{ cfGtl/s d"Nofª\sgcGtu{t sIff ;xeflutf, q}dfl;s k/LIffx¿ / 
k|of]ufTds sfo{÷kl/of]hgf sfo{x¿df ljBfyL{n] k|fKt u/]sf cª\sx¿nfO{ cfwf/ dflgg] 5 . cfGtl/s 
d"Nofª\sgaf6 k|fKt cª\snfO{ k[i7kf]if0f k|bfg u/L ljBfyL{sf] l;sfOdf ;'wf/ Nofpgsf nflu k|of]u ug'{kg]{ 5 . 
cfGtl/s d"Nofª\sgsf] ef/ %) k|ltzt x'g] 5 . 

lg0f{ofTds d"Nofª\sgsf] k|of]hgfy{ cfGtl/s d"Nofª\sgsf cfwf/x¿ o;k|sf/ /x]sf 5g\ M 

pkl:ylt / l;sfO 
;xeflutf 

q}dfl;s k/LIffaf6 k|fKt cª\s k|of]ufTds sfo{÷kl/of]hgf sfo{ hDdf 

$ !) #^ %) 

-c_ sIff ;xeflutf 

sIff ;xeflutfsf] hDdf cª\s $ /x]sf] 5 h'g ljBfyL{sf] xflh/L / l;sfO lj|mofsnfkdf ePsf] ;xeflutfsf 
cfwf/df k|bfg ul/g] 5 . 

-cf_ q}dfl;s k/LIffaf6 k|fKt cª\s 

k|To]s sIffdf sDtLdf b'O{ k6s q}dfl;s k/LIff ;~rfng ug'{kg]{ 5 . ljBfyL{n] q}dfl;s k/LIffx¿df k|fKt 
u/]sf] cª\snfO{ k"0ff{ª\s !) df ¿kfGt/ u/L /fVg'kg]{ 5 . 

-O_ k|of]ufTds sfo{÷kl/of]hgf sfo{ 

k|To]s ljBfyL{n] kf7\oj|md / kf7\ok':tsdf ePsf ;a} ljifoj:t'sf] If]qcGtu{t ;dfj]z ePsf k|of]ufTds 
sfo{÷kl/of]hgf sfo{ ug'{kg]{ 5 . ljBfyL{n] u/]sf k|To]s k|of]ufTds sfo{÷kl/of]hgf sfo{sf] ;~rfng, 
k|:t'tLs/0f / clen]vLs/0f ug'{kg]{ 5 .  

k|of]ufTds sfo{÷kl/of]hgf sfo{sf] d"Nofª\sgsf cfwf/x¿ 

j|m=;= sfo{ ljj/0f cfwf/ cª\s 

!= 
k|of]ufTds 
sfo{÷kl/of]hgf sfo{ 

k|of]ufTds sfo{÷kl/of]hgf sfo{ ;~rfng / 
sfo{;Dkfbg 

@) 

k|:t'tLs/0f / clen]vLs/0f !^ 



!$! cfwf/e"t lzIff kf7\oj|md -sIff ^–*_, @)&* 

-v_ clGtd÷afx\o k/LIff

lg0f{ofTds d"Nofª\sgdf afx\o k/LIffsf] ef/ %) k|ltzt x'g] 5 . k|To]s k/LIffdf k|Zg ;f]Wbf z}lIfs ;qsf] 
;'?b]lv k9fO ePsf ;a} kf7x¿af6 ;d]l6g] u/L k|Zg ;f]Wg''kg]{ 5 . k|Zgkq lgdf{0f ubf{ kf7\oj|md ljsf; 
s]Gb|n] tof/ u/]sf] ljlzi6Ls/0f tflnsfnfO{ cfwf/ dfgL lgdf{0f ug'{kg]{ 5 .
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tli. 114111 q q +tlifl l ~ ~"'"'~ 
lt. Pl~ ~\ ~l,9 ~tO 

~. -q)lr ~.9 'litlm ~ ('lPT ( ~.9 'litlm ~ (~, SllOlllJl+i ( ~.9 'litlm ~ (mzoTT, ~ ( 

~) q,1- qftTflr flR ~) q,1- qftTflr flR ~) q,1- qftTflr ~ 

~., ~~ frf9lliri1 afRITTf 1lif ~., ~~ fi941r.i) afRITTf 1lif ~.' ~~ fi941r.i) afRITTf 1lif 
~.~ at¥1"'1+t ~t'1l+t*1 afRITTf ~.~ iM I i1 $i ifa r.i1 afRITTf lfPf ~.~ ~ ( $i~ctii 91011£li+t*1 

1lif ~.¥ +i('flll'e"'I, qq'11"k'll'e'1 ( ~llif 

~." 1i"1(41i<ert, a1<1<ert ( \3 ~I <e '1 r.i1 afRITTf lfPf ~." flqiil~i<ert, +tcti(i'e'1 ( f\l'ti<ertr.i1 

J:IO~i.Jii'ertr.i1 ~ lfPf ~llif 

90. ~ 90.9 ~ ( dtllliJ:lr.i1 qftTflr 90.9 ~ ~ F-=illJ:lt'l(E' 90.9 ~ ~ qftTflr flR 
qftTflr, flR ( ~ 311lll+ictil (pattern, harmony and contrast) 90.~ ~ ~ f.:tll+it'l(E'r.i) 

~~l~::t ( ~ ~m~ q,1- qftTflr ~ ( 1FWT 1lif qftTflr (balance, Composition 

90., ~~ 90. °' ~ dl4'ii+t (colour and proportion) flR ( 1FWT 1lif 
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and space) q,1- qftTflr 90.~ ~ ~ 9ctii~ll'tl~ ~ ~ ciey;(E'ctil ;e·~1"'rt ~ m 
flR ( 1FWT 1lif (~If.Ci~ ~fuam; ITT ~ f.:r+t'tur 1lif 

90.~ ~ ~ Oight, mid 90.¥~~,~.~(~ 90.Y +fT'1Cf dtl~fuctil fct(E'4t'l(ISI 

and dark) 1FWT 1lif ~ qftTflr flR ( 1FWT 1lif (Humans forms) q,1- m ~ 
90.Y ~ 31ctf\!li+tl ~ 90.!t. ~r~m~r~ 90.!t, J:ll'1"l~l4 <e·~•il'ti~ 3lf\10£liffi ~ 

~~(?)lfi':l"I~ ~ m <'flITT" ~ \3 q '!"k'l ~ ~ 

90.!t_ +fT'1Cf at1~fu*1 m 
~ 

90.~ ~ qftTflr flR ( 
~ 1FWT 1lif 

99. ™I~ 99.9 Wt I 'Si.fil qftTflr flR ( 9 9. 9. Surface Print 'iilTG ~ 99.9 ~ P:lfuii!li! ~ ~ 

"ctll+t", ~ ( ~P:lff-liilli!™ ,<llt'l(E' ™ 1lif f.:r+t'tur 1lif 
f.:r+t'tur 1lif 99.~ +t I i!I iii I i! <e I a I <a I 'i{f'.ST f.:r+t'tur 99., +tii!iiilii! ~j(Oj ~ f.:r+t'tur 
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~m aq1t:Hi(&' ~ 99.~ 31'1"iifil"(",~.~< lfl"R ~ ~ 1fit 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

q~qdit ~ ? fcil<iC41{'11~ 1Tcfi'm 

~ mt ~ ~ ~ m:rr cf; 

~? c.ii~<lr.61 '!l\1{'11~ ~ ~ 
~ Cfi{'1lfi.._(1r.6) ~ qr f\1~41(+11 

~m:rr~~? ~)+IT 

~ T.f"(lJf ~ ~ ~*l\3Tl 

• ~ ~ ~ fu&T<JT ~ ~ 
l'lQ)'e++I 'lllll4il("+i* ~lll*\Vtlq ~ 

qr~lft{~~~ 

~ f.:t*li>'i 311'i~fh1 ~. ~ 

m-ur.~~~.~~ 
~~ trfr&T<JT mt ~ f.:t of ll +t I ~ 

~~,~~ 

. in-~~m~ 
~lll*(Vllql'l~I ~ ~ filtp:iq«ir.6) 

fu&T<JT ~ \3~~d ~ ~ 

~ 311'i~~d ~ I 

9. ~. 'lfq" . ~ \Ji"IC4'1*1 ~ '3GUHOI ~ . ~~~~? 
- ~~ ~ m ""*lir.61 +16fCIG11~ :e4+tlrll ~ ~ 

- ~~lf.1* ~*li+il ~ ~Cfitvt ~ ~ ? iiffi'lT ~ ~ 

~"{~ . ~.~.~,~.~, . ~,~,~. 
- ~~"{ eMWl+t , ~ iiffi'lT ~ ~, ~. <:"MWl+t, 

'll +t iibl* (~ 3"fll") q~+ij0j6(i\ ~ m ~ ~ iiffi'lT ~ ~ 

O:*li6(i\ l'l~<~*I flql.,"lll Q)*l~t\(i\4>1 Gl'ft+rr q~+tlOlt\(i\ °{ ~ ~ 

- ~~~"{ ~Cfitvt ~ "{ dlfi1*1 ~ qJ";:f :e4+tlrll Q)*l~6(i\r.61 ~ 
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~ ~ 3fl'lRfif ~ ~ fr.I;-
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~ ~ ~ q~+uo1g<.'£q>I 

~ a~ mrrr cy;q;1~~<.'i ~ ~ 
'&{'141~ ~ 

. ~. fqlJ6, 'ft'lflf, ~ • 

3114d"14>1 ~ ( mrrr cy;q;1~g<.'ic:6l 

~ ~ ~ '(lql'"d'(OI ~ 

~ I (fJl~~flcl f4>~lf!Ri ~ fito;sc:6) 

6*llT c.f ~) I 

':(. ~ a~ ~.9 ~(~ . ~. m qr Cl1«1fclq> ~ ~ • m+rR gfcl fur.Pt ~o 

~ gfclfu# ~ ( 1lft '&{'141 t1'1iH I 3"f'R'Tf, ~ '+IT61, \3~1g<:o1e;<.'£ ~ 

~ \3 <;:I il < 01 ~.~-~.~-~, . 31 I g:fit q> 'A fcl fWl>T 
M, ~, ¢ ( ~ 1111~{11~ \3~1g<:o1g<.'£ ~ 

~ ~ ~ ~ f+<4'11\3~ . ~~1Pim 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

f)H1 I \3 ;i (Creating simple data, . Presentation software qil' 

editing & formatting text and Sl~{'11~ atq~i*'1 m 
layouts) CJftq;r ~ lFf 

. \3M~a ¥146("1 ~~ lf.f 
t1411\3;i ( dllq~<li'.f> ~6\lfli'.f><UI lFf 

. Spreadsheet 1il1itlr rrtT row ( 

column ~' data ~ ( 

fa1'>16(\i:\t11~ dllq~i'.f>ldl~ i1ll+IT 

merr a~~ ~i'.f>l\3~ 

. \3~~ a q;rlf ~~ lf;:f 

t1411\3;i ( ~6\lfli'.f>'(lll lFf 
. Presentation software (~ MS 

Powerpoint) +IT~ ~t:l<lq«J: 

~ lFf CJftq;r ~ lFf 
. ~~Ul!ff{'11~ fcrnT'f a~~ 

~'-illt4«J:~41 ~kliffm Sl«J:dli'.f>'(UI 

mlf1ft ~ qr;:f ffi 
+1R~f~Ml+i1$a il'lffi1lf qr 

~~1{'1(lc6) ~ ¥1lfiji+1+11 1I«J:<f lf;:f 
t1411\3;i 

'> ~.9 ~ 311~(1¢11 4i~lt,t11, ~. ~' +rrm, ~ 9~ l 111lqf!:(\i:\ ( . . 111'11t4<f:l(\i:\i'.f>I 31'l1{('1'1i'.f>I 

Rt4'16("1~ -31'lt{'11dl~ ~ ~ ~ '{'1'~016(\i:\i'.f>I 3Tltll<+11 31~16(\i:\~ ~ ~ lf;:f 

Gl'frc ~.9.9 111"11'H+H m 111'11q<;i ~ 3111{{'11dl ~ ~ ~ 

dl'li{t'tldl ~ lFf . ~ ~1"1f:l(\i:\+11 

- ~ ~ \11'11<Hi'.f>I . ~ ~1'1+11 m \11"11t4'<6(\i:\i'.f>I (111111"1+11, ~. 

3111{{'1'1¥1 ~ ~ 31'l1{{'1dli'.f>I ~ '3){'14i{'1 ~ ~ ~)~ 
"d)- '11'11q<6~i'.f>I ~'1<i!.{"1'1~1 
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~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~.~.~ ~ ~ < ~ Cf1f'm q~ffi.p(OI 1l'f ~i'.f)l'd~ . ~F<~~ 
\'.sl<(leU6(i" . m ~ '11'11cH6(i"i.iil ~ i{T ITT \'.sl<(lc@(i"i'.f)I '3~16(01 ~ 

-~ ;aqt'jClf.( 1R1i R1'1"16(i"t'tl~ ~ ~ 

- ~'11'1dl < ~ Cf1Tm ~(ll I'd '1 {'1~11 'd ~ . ~F<~~ . ~ ~ ~ ~(lC416(i"i.iil \'.sl<(leU6(i"i'.f)I ~&lUT ~ 

31Cilt'1lCfi'1 1R1i Rt<fl6(&Cfil ~~ ~~~ 

;ITTm Q{'1Cflt't ~ I ~ . ~~~~F 
amm+rr Tdl'<'C41(>11~ ~ F < ~ < ~ ~ fdit<lstl6(i"i.iil 

~ 1lfT ~ ~ ~(i!ql\3'1 6~f{q'1 atst~r.f)'1 m I 

(>l~ll'd~ 

. ~ F < ~ ~ fdl (lCj 16(i"r¥1 

~~ Q{'1 "fl twt 1lfT m 1l'f 
(>l~ll'd"I 

. ~~14f{'11~ ~ F < ~ ~ 
ft! (l Cl 16 (i'\effl ij (r.f){'1 '1 1l'f (>I~ 11 'd ~ < 
Rt1->l6(ii'i'.f)I ftit(it'l(;11 ~ 

ij6\lfli'.f)(OI -R 
. ~ ~ < ~ fdl<lst1sm:et 

ij'11'1dl < ~ ~ 1l'f ~'1411'3"1 

. ~ i{T m/tfilcJ ~ lij"U, ~, 

~ Cf¥;{T ~ 3Tlf.ll('il ~ ~ 

i'1~11'3"1 I 

. ~ ~ < ~ ~ fdl (lCj 16(!'\effl 

6 ~f{ q +1 Cl1ITT" 1l'f 
i'1~11'3"1 I 
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~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

- ~'1l"lr.fi iit•UJW'( ~ ~ 'i'4i'Ja w.f>m 

- ., ~ q<Ltlt\lr.fi : \JljlFj~<;O!fT ~)~t1101*1 ~~ 

<holozoicl, +fd '1l '11'>1 cf1, . IJ1'11Gt<~ ~ mrrr r.t>t:iiil IC! 

q< '11'>1 cf1 ~ ? IJ1'11Gt<r.t>I mrrr * * ~ ? 
~ aITT+rr W1'h<i1 ~ ~ 
lii1'11Gt<~"i ~1'11*1 ~ Gt'1i('tifa ~ 

~ f.:tlS4>~+11 T<f ~€11'3~ < ~ 
am:rr<+rT q «ii "I**' ~ ~ . q <: 111'>Pfl, \II I ofl <a <;Olt I "<" +f d 4'1111'1 q'>I 

'e'11'>1Gtt:~*1 '3G:ltl'<:01 ~ ~ 

~ F4>~+ir.fil ., ~ 
q<:'11"1r.fitl~ I 

~~I 

~.~ w.pm tj!(~t\101 ~ . f.il<(lql<i'ti{ ~ ~ * * ~ . w.pm tj:tt:lt1101~kt?Cft ~ 

- ~<~ < ~ iil'11'3W'( ~ ~ mm-
- ~ \llr.fil!(ltj!(til"101*1 ~~mt . w.pm '('j~t:lt1101 fii41*1 

l.Jlfii41r.fil ~kl'Wtt W1'hi:1 ~ ~ ~ 31Gt~lr.fi'1 TR< 
. tJAllIT ~ ~, ~, ~ • 

trtl&TUT ~ ~ ~ mt w.pm 

~1t~t1101 ~~TR< 1J'f 
('1~11'3~ 

. f.il<(lqj{il w.pm '('j~t:lt1101 lfG:f ~ 
~dlilfijl~$ ~ < atf"R1111'1 ~ ~ 

\Jl'>lq~~ ~ GtldlGt<OI ~'1i:1'1+H 

f.il<(lcll *1 +i~tcl*1 ~ ~ I m~ 

w.pm <e:tt:lt1101q;1 3{';::q +i~tcl~~r.fil 

~ 'i:fT.lt TR I 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

. ~ 'd~l~'{UI~~ ~ mt ~ 
amrn+rr ~ !!1~{'11~ ™ qR 

d~~~ q~T.lli=t 1f'f ~411'd;i I 

~.9. ~ 41fu:t1fikl . ~~~~~~ . Tffu ~ ~ ii1 «jjl(6 

- ~ "{ 'd~i~'{Oj ~ ~ll1q;~1qcsi1a S1+i1f01a ~ "'{" ~ (l"qf 'd~jg'{Oj ~ 

- 41fu:t1fckic.fil ~ < Tffu !!l~c.fil qfhiit!ll ~ Tf<f ~ 

41fu441 ~ i'ft41i'd"I . 41R1111'*1c.fil ~ ~ 

. Tffu ~ ~ ~ iil«)p~c.fil ~ 
'dtl:lii'{UI ~ {i'j4ii'd~ . ~I Tffu < Tffu !! I fcki q;l 

. ~~~~"{~ ~kt"f.l~ktTtfr ~ ~ I 

~ Tffu !II~ c.fil +mfTlIT ~ 

~ ~ ~ $'1Cfi{'1 Tf<f 
i'ft41i'd"I < a$~~a ~ i'141i'd;i 

. SI 4'141 CS! IC! ~ 1'lft:nTI ~ ~ ~ 
~~~~Tffu~ 

~~~~ 

. ~~~Tffu<~ 
~ Tffu 111fikl q;l +mfTlIT ~ 

~ ~ ~ $'1Cfi{'1 Tf<f 
i'ft41i'd"I < a$~~a ~ {'1411'd;i 

. S14l4@'{1 ~ "d'fr ~ tlf.r ~ 
1'lft:nTI ~ ~ ~ Tffu ~ 
~~~~ 

. ~ ~l41c.fii'ftlqg~ ~ 1lt 
~ < 11fuq;r ~ ~ 

41fu:tlf"K"l+ii ~ ~ ~ (l"qf 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

t•flll\3~ . Sl~l<llail?.: {flZf Sl+HfUld wt 
. ~ t(l ~ 'E!i.i'IJ~I ~ ~,~"11~Cl'14'1 

fq\'1jlQ)r¥1 ~? ~ ~ ~ ij kl 'tfkr at 'jJ'+tGt tit I~ "lil" 

~ ~ ai"11Q)r¥1 ~ ? ~ {flZf ~ -rt)" OlITT9llT wt 
~ t(l m-a- 44'1'd~ ~ ~ m lff+«'fT ~ I 

m1T ~ ~ i!l"11cy;r¥1 ~?awn 

t(l~~~~" 
fth'111Q)r¥1 ~? ~ filep•r+u 
W"l"ht't ~ 

. ~ ffill" W"l'fUT lff+«'fT "{ ~ 

<~Ht kl 4" W'1 Cf1 tit lf"Ut ~ ~ 
~ ij ~$i~I ~ ffill" W"l'fUT 
lff+«'fT ~ ~ ~ \ll~l<iiiiHI 

f;i tli'.f>~+i I ~ ~ 1A" 
. ~ ~ ~ '11')1ct"1+il 

'd4~1:i1;.p1 'd~l6(016'(ii\ ~ ~ 

t't<lll'd~ 

. ~~~~~"<O"s: 
~ ~ t(l ~ ~atTcr ~ 

~1Cl6'(ii\ ~ ~? 1T1ft '11ij+1+11 

~ ~ ~ twt:i11J~1 ~ 

~ ? m+r+IT ~ r.fitJR'f ~ ~ 

d'Tru; ? ~ f4~~+il W"l"ht't 

~I 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

1.9.~~ . ~ fmrr ~ iifR \Afifilll{'11{ . ~fmrr~~ 
1.9.~.9 ~i'.fil~lc.A fmrr-~ ~ 1Ttr ~ ~ \A+1iflii<1 lf.f ~ ~ 
~ (Rectilinear . ~ '11lct'1+11 ift" ~ Y+11f01<1 lf.f ~ 'iifT ~ qfh1a11 

propagation) a:rn:r 31 jlict~(ii\ ~ ~ ~ 

t1•11'3'l I ~ ~ ~ W'lfT 

m1fif~I 

~.wur~~I 

1.9. ~. ~ ~ (Ray) "{ . ~ fmrr ifTit+rr ~ ~ ~ . ~ ~ ~ "{ fi:l+1c:tl2' 

{if;(Ul'jJ5\Jl~l ~ ~ 311f.11(+11 ~i'.fil~lc.A ~ "{ f.:l#i'.fil ~ "{ 

fit;< u I '!5'11 c¥I 3Tct f.11 < u ii fcR {if;(U1'!5'Jt~I ITT~ 

. ~ iifR c:tlil{'11~ fmrr 00 ~ ~I 

lii1'11'3~ "{ ~ {~1{'11~ ~ ~ 

•lf<l{c.A ~ 

. \Ai'.fil~lc.A ~l<1Cfli2' f.:l#i'.fil ~ "{ 

1'$(01'!5'11<'¥1 ITT qfy;f {'1 •11;a'l I 

1.9. ~. ~ fl:! '1 tfl ~ "ifll1+:RT . ~ fmrr ~ iifR ~41i'(1+11 . Cf! '11 ({<'¥1 fq '1 ii {'1 Cfll I ~l<I <'¥1 

i11rn1f«r fl:! '16l {'1 "Cfll'nRT ~ 'it"lll(i'.fi'1 m 
~ lf.f '<1"¥:IT ~ ~·11a'l . flM~.,I~ Cflliil<ic.A ~ 

. ~ ~ ~Hiill<"lii'I ~ ~~~ 

i'.fillf\Afifilll m 1fif {'1•11'3'"1 r ~~1£1<11t:1 m 1fif 
311ct~lli'.fi 'j'"'O., .. l~"I fcR I ~I 

1.9.~. )( W'lfT . Qflrr~it, ~~? ~ . ~ ~ ~ O£lTI9!lT 1fif 
- W'lfT~~ ~ ~ ~ \A~'1ii:l<I ~~ '<1"'U ~ 1fif ~ 
- ~ 'Sillt't~l ~ Tf" 'fil'f ~ ~ • 11 '3'"' . ~,Tlramr~ 

"{ f.rajur . ~ fmrr ~ 1{l:f iifR ~ ~~r~ 
31q1(~~ff ~ Yi'.fil~l~I~ ~ cA ~ 'li'.fi I "i'.fiROT Y fa f<ll ~ '1 
~Qflrr~~~ 1fif~ 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~ ~ err ~ \3\illl~i ~ ~~(mi,-. . 
Tftr ~ c;iq;1<q;1 g;rm ~ ~ c:"1¥4t'11~ 1RWr Tf'f 
~~~t'1411\3~ ~ 

. 1Fflm fum fflllfT ~ ~ . ~~iSlitlQ;ri1 ~ 

ilil~i'lfl(~i'I ~ g;rm ~ ~ •~w~t'1*1 'i~l(qi'1 m I 

~~~?~?~~ 

~ 

. iSj~'>lt'11~ ~ ~ ~ 

q+u:J~I rfi ~ ? ~ '( ~ ~ 

~ *" ~ ~ Tf'f t'1~11\3~ 
. Sl~l 4 1q;1 3fraRl{l ~I ~ '( 

~ ITTlir Qllllri1 mi,- "d"e{T ~ 

ci~ '!q;I CfiRUT Gfffi'\Ff t1 411 \3 ~ 

. W ~ ITTID 'i~h;(ii\~ 'OOm fu 
~~~1Tit~? 

~<i!<~i!+H ~ zj ~&llln" 
~CfH't Tf'f t1411\1~ 

. ~~~,~(~ 
~ Qllllri1 ~'~'(mi,-

~ 1'ftr SITa ~<::it CJlJR tJTif 
{'1411\3'l 

. ~ :Slllt'1*1 ~ ~ 

. ~~~"c:"1"¥IT~Tf'f 
~q;1;a" I 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~.¥~ . ~ et>+:<Miiilr! ~ ~ ~ . ~tt>+<i'1iillr!~ 
- ~~~ ~i11~ ~ TR < ~ Tf;:f ~~~~T[;:f 

- ~{1((~1*1 ~ tvt•ll\i~ ~ 

. ~~~tt>+<i'1;i . ~~~~ 
~ tt)Ult\'(ii\+il ~ lRll ~ ~~ 

~ ~ cq;ft" ozmgqr TR . irn"<~qf;{~ 
. ~ ~ orit ~ ~1~'1+11 ~~~~T[;:f 

~ ~ ~ m ei'11J~1 ~ ~ 

~~~~~~ . 1{lv.n:f ~ orJ+iT ~ 
~~~CfITT;r~TR I ~ ~ ~ g+uf01a 

~~~~tj({f~ TR iffRtfi4tt> ~ 

1'lv.n:r ~, ~ orJ (vacuum) \i~lj!l(Oj ~~ 

lIT ~ m ~ ~ cq;ft" 

~TR 

. ~ Y4'i•lliHI ~ iRf, ~ 
o-~Tlffir~~ 

~~~ 

. qytfr ~ ~ 111'11''H;i iillfu<:*1 

~~fq;-~~? ~? 

m~~~~~ 
~ ~ " ? T:t~+U+tl m ctj<:ltt>l'11 

Tyzj-~TR~? ~~ 

~ fi4Wl~C!'1 ~~<6'"W( ~ qf;{ ~ 
" .. ~ ~ ~ i!ll'1itt>i!li dll~'i· '11', ? 

~~mw~q;~~I 



~~qfll+c!ifl1 ~ ii. 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~"{ ~ +:lkl*~ ~ ~ fi:tfhrn ~ (Bar magnet) +:[kl r.tJt=.6l 9~ c;, c;.9~ . . 
~ c;.9.9 +:iklrt'lll ~ 51fl~Uir.tJI +:[klrt'lll q«j~I~ ~ 1+ai*1£t ~ m ~ 

&tlr.tJ~OI lf;:f ~ 'lltfr ~TR"{ '11+11r.tJ<01 lff ~ 
+:ikl*1ll ~ ~ ~ . +:ikl*1ll ~ ~ ~ 

. ~ ~ +:lklr.fJ~ "r.tJfu i!lill~Ui 31'EI ~l r.fJ '1 1ffi° 
&llr.fJ~OI lftf ~ ~ lftf . +:lkl $1 ll ~ ~ 
t'jill\i'"I ~~ . ~~~m=rr~oo m ~ +:lkl *~ "r.tJ+T . 
4it11+1t'.6l ~ ~ ~ +:[klr.tJt'.6l ~"{W~~ 
1 +ai*1ll ~ ~ "{ ~ m W!:.lll\i'1 ~ I 
~ t'jill\i'"I 

. 4it11+1t'.6l ~ ~ ~ ~ 

. 
+:lklr.fJ~ arir ~ 'lltfr ~ 
+:1klr.tJt'.6l ~~~~arir 
""'-...,"{>""' ~ 'q"ffi' t1ill\i'1 t'iill\i'"I I 

c;,9.,~~~ . ~~~~~~ . ~~~ 
- ~~ ~ "fil'1" ~ ~ 

- f'q~ll ~ . ~ ~ qr 4i t1 I +1 e6) "r.tJftr+rr . ~~~~ 
~ +:1klr.tJt'.6l ~ ~ l{r.tJ'11~;i SI fu f'q kl '1 lff ~ 
~~~~~ . ~~~ 
~ ~I . 'll1' ~ ~~ -qf.f iil~l""41\i'1 

t'jill\i'"I "{ ~ iil'11l{t'.6l ~ arir 
~1f.tm11~"1 ~ ~ t>till\i'"I 

. 4it>t1+1r.6l mm ~ qr ~ ~ 

'ii~~e-s i;'ll+11*1 'i;'lR m 'i''ii.;,~+11 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~~~~~ 
. fci~l~~I~ ~ ~ ~ 
~ ~411\3~ I 

c;.9. ~ ~ "'1kl q;q;) . ~ "'1klq;+u ~ Cfir=q;1*1 . ~ "':{klqiq;) "'iklqicq 

"':{klqicq ~ ~ «1tt11:J~1 qr t1e:1:J~1 ~~~ 

~ "':{kl q;cq +u ~ ~ ~ lfif ~ 

- lfi ;:q;1 *1 ~ o'll ~411\3~ . ~1f.R:t~11~"1 ~ ~ 

fi:l~q,)~~ . ~ "'1klq;+u ~ Cfir=q;1*1 ~~~ 

~ q~cHf'1 "'1'1lfl ~ ~o'll~lfif 

~l~~~q;) ~ "¢31TcJ ~ ~I 

t;l'1fr1r ~ "'ikl q; 651 +u * ~ 1fQ 
~ ~ ~ lfif t'j411\3~ 

. ~ "'1klqi+il ~ -qftq-¥1 r;e:1:J~1 

"':{kl q;cq +u * ~ 1fQ ~ lfif 
t't4111d~ I 

c;.9. "· ~ "'1klq;*1 . fi:l~l~t'tl~ awRt ~ ~ ~ . ~ '11.,IC1'1+il ~ 

'fl Id q ttl I <11 ~ ~ VliTlT ~ -qw ~ "':{klqiq;) :aq'"llfll<11qil ~ 

3JT\3"f ~ 4 II \3 ~ ld~l6'<01 ~ ~ I 

. "ij;!ffilIT ~ ~ fl! >$1 lt< ~ 
~ "(1"llf{ '!frtT ~ '11.,I Cl '1 +i I 

~<q<f!4 "'!klqiqil :aqlflfll<11 ~ 

m "ij;~ *161*1~11> .. '(~I~ 

~ lfif ~411\3~ I 

c;.,~ . ~ ~ ~ ~ \3Nl~'1 . ~mmo1~~ 
c;. ,.9 ~1'(01 ~ 41f<T<i!2ll ~ ~ ~ "{ ~ltll<OI lde<il~'1 ~~mm"'<' 

~~~I~~ ~~~~ 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

ftl"~ ijfCl~"1, eA«l~s "<' m ~~ q~'611"1 wt "<' 

1lft ~ fcti~+iqii ~ egu qfhii'll ~ ~ 

'3«1t:<a1t:~ij~a ~ 'ClR . m~~"1ij**' 
. irn ~ ~~ ('ff, f€r";ft qr ' 1ITT' 31i.il~lqi"1 

~), rt "<' dlli.il~ll* ~ ~ . ~ '1fii.il"1+il ~ 
~ (1ill'3fl "<' ~<R: * ~ 'iJ«lfl<Ujij~a ~ ~ 

~~ ~ ? ~i:.:ul!ffttl wt~I 
sifufiillli"li{ ~ ~ ~ ~ 

qftlJl1U fi1 *' ~ (¥1i11 '3 ;i 

. Sl«~i"1@Hi ~ "<' ~ q«IW 

qfhii~I ~ t1ii1'3~ 

. ~ Qi\1 "h i'1 1lft ~ '1fl q '1 +i I 

~ ;aq~liieN ~ ~ 1lft 
~wt (1ill'3fl 

. ~ 111"it.4"1+il ~ +i6~i"ll~ 

f'lfGlll~HI ~ <R I 

~. 9 . ~ ftl"SJilUT \\i!!:_ ll I '3 ~ • ftl"J5111m ~ 'd«lfl<Ui ~ <" ~ • ft1"'5fUT ~ll I '3 fl ~ 
~{\~ t1i11 '3 fl "<' ~ Qt1 'fl i"l liHI ftl"SJilUT i'fT+i'~~ 

" fqfu' - i.ilililtii.l'(Uj \\(lll'd;i ~ ~6~$1 ~ • qpsq);.p<UI ~ ~ 

- dliiji.ili"1 ~ (~ ~ wt~ 31i.il~l4'"11ffi' 

~-) • i.i1 I ts<fl q>( 01 SI fii ll I @HI 'CJl"iftm ~ • 3'fIBCf"1' fii ll I eN ~ 
ifR ' ii " 'ff ~(<U'd~ ~ ~ "<' Qi"l"ht1 sifu~M4'1 wt ~ - iJtll+ili4Ji'hl 

- flf"?~( (~ O~ ~i€lli<;:i(i i.ilits<flqi(Uj Slfillli$1 • 3'fIBCf"1' fii ll I @Hi ftl"~ 

~) ftl"SJilUT ~<11;afl +1t1ftlleA ~ TR Oli.illli.il6~~~ 

• 3'fIBCf"1' fii ll I eN ~ ~ ClJl19lIT wt ~ 
~~ • 3'fIBCf"1' fii ll I @HI ftl"SJilUT 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

• ~ ff=> L1 l'JHI ft1°'51UT '4( ll I \3 ~ «lll\3~ Sl4'1~1*1 ~fi:>lldl, 

~ TR "{ Olll19lIT TR 1:1~11 \3 ~ W'llfl~+il ~ "{ 

• ~ ff:> zrnm1 ft1°'51UT '4(ll I :a~ 0£11<!Al'1 ~+idlri1 '{~1(*'1 

~ ~ ~ ~1ll4><0I, M m 
~ ~, ~ Cll'11:J~i • ~ ifi'1+i1c"lu1Cfi"11m1 ~ 

i44itfl+i I 1:fTtfr ~ ~ ~ ~ ftl"~ ~ apij L1Cl6(f" 

TR -a-i:fl" ~ fr.R;t"q ~ W1 lfl ~ W:::.ll 1 \3 '1 ~ 

TR • ~~~w;; 

• f'cl<111!fY~1~ ~ 'ilQ)~++I ~ ~ 

~ \341.'ttitl ~~ ~ • ~frc;;Cfl!~& ~ ~ 
ff=>ll1*1 ~TR 1.V1~11:a~ lTf'r ft1°'51UT «C::Ll l\iM 

• ~ 'ifll+illlUlcfi'I ~ W'llfll.'1 TR ~ 
• 'ifl'1+11ilu1Cfi"1 ~ S1£t'1~1a:1<1 ~ • ~frc;;<fl!~& ~ m 
ftl"~ ~ «lll\3"' ff=>L114il.'114 TR~ 
~"{~~~~ • ~frc;;Cft!'114il S14l~i4il 
qi I (0 I *' W1 Cfl l.'1 "{ Olll19lIT TR \3~16< 0 1 ~ ~ 

• ~fi:Cft!11t*1 ~ lTf'r ft1°'51UT . ~-+i~l-1'1*1 ~ "d"i:fl" 

'4C!.lll:a"' ~ W"tlfll:it TR ~ atq~'1q;1 m 
• ~ fer"1 '4(lll\3"', Gt'IC!(Vt+il 1:fTtfr 

"{ ~ ft1°'51UT '4(lll'd"', ~fi:Cfl!\11 

il~M ail IC! 1"141.,~ "{ ~ 1:fTtfr 
~~<I'd~ ~ ~ m~ ~ 

~ W"tlfll:'t ~ 

• ~ mftr ~-+i~l.,.,1*1 "{ 

~ Slf'clfuClll2' ~ .fr;fr 
~4>1~ ~fuaill~ WTf 1:1~11\3~, 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

90,, mg:"{~ . ;aq(W!Gf( mg: "{ dttllq'"'fil ~ 'T1f . mg:"{~~ 
-mg:"{~~ (sonority), l(Wl'"'fi~I< (Lusture) ~ ~ ~&lUT 1Ff m 
~ (~ 'T1f (ductile) "{ ~ mrr iAT\Vf ~ ~ +H1 I r¥I +{~I (*'1 rm-
(sonority), l(Wl'"'fi~I < (malleable) 'T1f, (ITl1 "{ Ii! 'q<(ct?I . mg:"{~~~ 
(Lusture)~ ~"'11(1'1, ~ OfTfcf ~ ~ ~~ 

(ductile), ~ mrr ~ ~ lfft ~ 31lf.ll<+il . qfhli\11'11 ~ 'i~1(*'1 

iAT\Vf ~ (malleable), mg: "{ anITTl fq '11 Id~ m1 

(ITl1 "{ fil 'q<( ct?I ~ I (1 '1, . mg:"{ dltmJ:'"'fil ~ qo15(iilrtl 

~) tf<lR <R 
. rf;tr mg: "{ ara l@(iil ~ ~ 

ff!.,~ Ei(iilrtl ~ qui Ei(iilrtl ~!!fll'T 

lfft mg: "{ ~ q~T:tl'1 lfft ~ 
~('ll\d'1 (1~11\d~ 

. CRtR ~ mg: "{ dla I q'"'fi I ?!'ii I El (iii 

~ <R q~lfl\11'11 q;r'lf ~I 

99. ~"{ 99.9 1'Tit . ~~lfft~~ . ~~mw 90 

3Rfft~ -~~ (Wlill\d~ . 1'Tit ~ ~ qafiJ 1Ff 
-1'Tit~~ . ~ ii!o:i1w~ ci<q<iSllc ~ ~ 

-~~"{f.:l"~ "11I'1T 'E1(ql(1'1 lfft ~ ~<"'1'11'"'fil . 1'Tit W!!fll'T -iR a~*' 6 (iii 

-~ W&lUT ~ Q(Wlq)(WI 1Ff (1~11\d~ ~~ 

~' - 'ili'hl~~ . 1'Tit ~ g ftJi l4 Ir¥! ~ '&(1 'h (WI . ~ 'il'i'hl~~ q~T:tl'1 

99., 1'Tit ~ ~ lFT~ 

-~,dt'W"{~~ . ~~ "{ f.:l"~ ~ 'E11+i4lt:(iil . 1'Tit~~~"{ 
~ ~ dt'Eii(t\(iil ~ <R 31 ij < Ei (iilrtl q ~ '611 '1 1Ff Id q I l4 t;(iil 

99.~~ . +iill~I~ W!!fll'T -iR d~'"'filtl(iil ~ 

W1'hi.'t ~ . 1'Tit~~~ 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

-~~~ . 'llli'l4@(1 ~ Yllfil~{'1 ~ ~l]';:f ~ 

-T{R~(~ TR< mtT Gl11lf:Jt+i ~~ . ~~~ 
'11"1ct1+il ~ 31'ij<E\<(C' •lllfil~{'1 ~ l]';:f {'1411\i"I '1.,lodt't+il ~ lfllT ~ 

. ~ 'iiltij~ JS!Oll'{!fl.T ijl+i<flcffl ~ 

'll~fl41Glll ~ ciNil~t't ~ . ~~~~ 
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Y'l1f01a TR ~I 
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1if1il7T, W"t 4'1 {1, 'H'q {1'1 Cf>< u I "{ 
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~C41fl'll~i!Ufl+:tl ~ C02 
.. ~ " qfr •41 'e{Wl I ~"1 q I '11 +11 !ffUT 
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• m ~ ~ ~ <1<e1tlf.:1ct> 
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\l11"1Cfilfl ~ 
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'ii'. rc.t11'11iii~l 1'i'Pt 
~l!IEI~~ ~ ~ ftffq1~"1q ~i:'ll~ct ~~1~.-. ~ 

~. 1$(/~ Q'OCT 

trtr~~ 

• ~ ~1+1~6(6: ~ ~ ~ "{ 

mt') ~ i1'fr !11e+H1 m 
~ ~411\3~ I 

90.~ mq <" 3fal@'l6' • '{4*11'1*1 dITTll<+il mq "{ ~ • mq "<" aia1q*1 ~ 

- mq "<" aia1q*1 ~ ~W'14'l~ ~ mm: 
- C(llfllf.1£1+1, ~I ~I • l{~f.:tll+i, ~' ~. ~' ffllIT • 3tl~ll+i, ~, 

~I ffllIT "{ ~ mm "{ ~ mq ~ i1tr 31'14~lq)'1 ~. ~' ffllIT "{ 

~ "<" \3 q l1'1ifh1I6'l6' ~ <" 31q~'1*'1 ~ aiwm+u ~~-quf "{ 

- ~ "<" 3tll1lfi=1'1q>I ~ mm -quT "<" \3Yl1l~ietl+il W'14'lt1 ~~~ 

~ "<" \3Yl11n1a1t:(iil ~ • ~ "{ 31141~'1 

• ~ "{ 311£11~'1 ~ 31f.llc;[6(iil ~~"{~ 
~ i1tr 3jq~'jq>'1 ~ "{ ~ll'it~I 

RI .?1 s'l6'*1 mm ~ "<" 
\3Yl1')1~1etlq>I aITT'm ~t14'l~ ~ I 

<t<t ~"{ 9t9 ~ Cf<1R '34~i!EI ~ t1C<:_cl'16(iil t1c;:_c11*1 ~ ~ . . 90 

~&1" -~"{~~ ~ t1~c1'1*1 ~ ~ ~ 

- 'if'ijif"{ "{ +f'ITT"Cf . t1c;:_c111~+:a:i4i ~ ~ . ti C<:_c I '1 q> I 'if'ijif"{ ~ 

- '°141~+11 tnR ti~c1'1t:'l6' W'14'l ~ liHI l1Tit ~ ~ qfQ ~ 

31~ I~ :;;.rrq- "{ ~ lJzj" ~ . ~.~"<" 
~~~l:f'A ~cl+11M* 'tl~cl'1*1 

. ~ C]q>l<q>I ttC<:_c1'1q)I ~ CfT ~~~ 

Cf) 1 ll t:'l6' ~ i1tr anr.F:r, ~ "{ . ~\Aq>l<q>I 
'l6'Y1raf<a ~ ~11:a1"!, tt~cl'1q)I \3Y4l41r:6) 

ra...,.,1s'l6'*1 f'cni"la1 ~ lT't a1f{;tq>1 ~ ~ 

~411\3~, ~~r.f>fl;ta t1~cl'16'l6'~1~ . ~41t'l+il tnR 



'ii'. rc.t11'11iii~l 1'i'Pt 
~l!IEI~~ ~ ~ ftffq1~"1q ~i:'ll~ct ~~1~.-. ~ 

~. 1$(/~ Q'OCT 

ct lfief) < a I lfif {1411''3 ~ '€1~C!l'16<a' ~ lfif 
. ~' ~ < <a'qlTrj~('j ~ ~ ~I 

~ ~rt!<~ c qr 'j)«I r.fl I twl ll ciu c -qm 

~ arrarr {1411 :a~ "<' r.pmm 

~ lfif t\1411\3~ 
. :qe;:a1'1ril ~ < :aq£1l41~kl'f.fr 

~l\jPj){'lr.fl ~ lfif t\1411\3~ "<' 

"P!ffim W'l"htwl ~ ~ "<' 
~q1~"lr.fll ~ '€1~C!l'1ril ~ 

C:H<_41\3~ 

. ~ql{l'l+il ~ ~ 'ii'l(cl'16<a' 

~ lfif WTTl ~ lfif {1411\3~ I 

9t~~ . ~"14+10${1+11 ~ 'U66<a't.ti1 . :u66m'€1 ~ lfif 
- tl66<a't.ti1 (jl{il '11 \+i r.fl 'j'1<1ilil ~ @M"htwl ~ ~ 

~ (3TTr.flT<", ¢, . tl66<a'r.fll ~. ¢, ~ "<' . ii lil <tC: t.ti) +i ~ I '(i'fi '1 

~"<'~~) q'5{{141jlj('jr.flj ~q<Ui6<a' ~ ll'if 1ffi I 
WTTl ~ lfif t\1411\3~ 

. ~l4+10${l1t$) ~ qr~ 

ij61lldl;i 'U66<a't.ti1 ~l'llT'l4 

~'11t'ir.fl ~ (~. ¢, ~ "<' 
'Cfl'tl ~ ~~ ~ lfif t\1411\3~ 

. ~ f\14 'ii'tllClq<+il ~ "<' ~ 
'Utl6<a'r.fll ITT~ ~q<Ol{l<a' ~ 

"P&t1ri161ril ~ iJti~441 (~ 

~ 1,4441ril ~ 311q1a+iil ~ 

~~ 
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~l!IEI~~ ~ ~ ftffq1~"1q ~i:'ll~ct ~~1~.-. ~ 

~. 1$(/~ Q'OCT 

9t~~ . 1:hl I "F't>I amm +i 1 '€1~+i1 ~ ~ . T:l~+il~ ~, ~, 

- T:l~+il~ ~ ~ ¢ '(" ~i'tl~ qf(fl+il 

- T:l~+il~ ~ . T:l~+il~ ~, ~' ¢ "{ ~ 1A"~~ 

- ~ (q"&'f, ~ +ITTf, q~fi+il<('lkl41 ~rc:<~C:+il ~ ~ 

T:l~+il'e, ~, ~ ~ :e(q,i't'11l'i i>t•ll'3"' . 9fa41n1a1r.Pl +r1?"11(q,'1 

if~) . +:4~+il<ek14 fli~4ll'!<'i' ~<!il\3il 1ffi 
. ~. ~.,14+io:si't, ~ ~ a-~ . T<l~*i'tl &JTW 1A 

+:4~+il*I n:ti:l(Ol:ek!i'tft tllf'itfl;;ip=tl'fi ~ 

9fu41n1ai ~ . ~~ 
. ~ ~ ~ '(" 311*1<~ "iifR+rr ~~~'(" 

~'fii't lftT T:l~+ili.bl ~ '(" ~ ~~~ 

~~ . ~ '(" +:4~+il+il dlltll~d 
~ 

. +:4Ti qr f\l~lil*l 94"'1•liilll T:l~+il~ ~ *'~*'11T'i 
~ qof"'f 1A" ~ 

. ~ "{ T:l~+il+il am11~a ~ . ~&T '(" ~&T+il 

dliill.'1"'1*'1 ~ ~ mrr ~ ~~~ 

. +:4~+il~ ~ dllf.ll(+il ~&T '(" . T:l~+ili('I '(" if~ ':4+11~ *" 
~&rrir ~ '(" ~iltMI ~ ~~~ 

. ~frl ~ l :s f\l f,s lll ~ ~ lftT . dlfu*+il~ "{ &ill+ll~~ 

+:4~+11:e '(" "'f~-:t+11:e+11 ~ ~ C4 Cl f\q I • 11{1qii q>f{Ol 

~ mm1 
. ~ '(" ~ll+ili('I~ ~ ~ 

~ ~ '(" ~ qof"'f 1A" I 

9 9." ml'1JT . ~ '(" ~ ~tlllldllol ~ . ~ ml'1JT '(" ~ ml'1JT 

- ~ ml'1JT '(" ~ 4)ji;lll~ ~ '(" +:4~+11<H '{U.'>1(11~ q[{iji+il i'tlh"t*I~~ 

1A"~~W"lIT ~~ ~ 



'ii'. rc.t11'11iii~l 1'i'Pt 
~l!IEI~~ ~ ~ ftffq1~"1q ~i:'11~n ~~1~.-. ~ 

~. 1$(/~ Q'OCT 

~ Slf};nlll{'11~ ~ ~ . +ii~ {¥1 c6) 31 q t"l.,li'.Ji"'I 

- ~ W1IT "{ ~ WllT~ . ~ fiilllt.fi{'11q~J<I 'W'lIT ~ W1IT m1 

~"{~ ~ ~ ~ W1l'f "{ ~ 4){;Ujc6) 

~~~ 

. 4)601'111~ ~ ~ ~~1'3'l 

. ~ W11T "{ ~ m101c6l ~ Cfll'R 

1Ff {'1~11'3'l I 

'if'AQ' ,,0 

'Ii. fc.1!1Elliil~1 ~i:f41fc.n ~~'~"'.., tti1T.f 
~lll'lliil~ 

iLlliill(I (lfl1'1\"I 
~ ~ ftfiq1~\"11q «. ~/~ ~ ~ Q'OCT 

<t. h11f.:it.fl <t. <t itl~l"'lt.fil . 1Ffm . ~ fil 11 ll +i I 1fM ef>tt° SI 4l ~II c-+i t.fi . fei~l"1t.fil Sl4'1~ II c-+i t.fi <to 

~ Sl4l~llc:=+lt.fi fu'q, t.fillf6~c6l 'd~l{l<Ol{l(i\ ~ ~ ~ ~ 31q"'ll'd'l ~ 
q;rlf ~ . fil~l"'lt.fil Sl4l~llc-+it.fi ~ ~ ~31C!~kl"'I 

ef>tt ':I fu'q" aiq"11a1 ~ :e1C1a1tfls(f" 31C4{'1kl"1 lf'l ~ '3 q Ille: (f"c6) - Sl4i~ll\+it.fi 

t.fil lfe:(i\ lf'l ~ ;aq1£t6(f"'lll~ ~"ti~ lffi ~~~ 
- 31q"1l'3'1 ~ R11"1s(f"c6l ~ ~ ~~~ 

:e1cta1tfle:(i\ . ~~lf.:tt.fi ~/~!ffOTCl>T ~ ~dliilt"llt.fi"'ll'ffi 

<t. ~ ~ "'i<Ol{l(i\ (~ ~lql ~ ~' . ~1Ffm, 
~I fil11ll:e+a1<tft ~ err atC!~t.fi"'lt.fil 31 ~"tit "'I, ~&;or err 

~&;or 3JraRlIT 3f1+iT"1" err q ~ t.fi ('Ci "'I I ~, tRl&;or 1Ff ~ 
- 31 'lij"f.11'1 / dUll(t.fi :e(Cfi~"'I fcffu, dllC!~t.fi 31Clt"l"it.ti"11ffi I 

~!ffOTCl>T ~~I dUli(Cf' 'e(qi{'1"1, . SI fu ~~"'I Cfll'R qr;f 

"'I <Olel(f" ijt.fi~d ~t41(Cfi{'11~ ~~lf.:lt.fi ~ ~"{~~ 

(~~. " ~ fc ~ 31(~16(f" ijfl::i1~ d ~ ~-qlt.fi<OI, ~<K11~cr>cr>I ·ci!l-1101 "{ 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~err ~) ~ ~ \d~i~i<Ujij~i.1 ifSi Q)cr?I fu 
qfo'.fi~'11 ~Cf>l'd~ 

f.nrtur, . ~ ~ 31'!ij"f.fr-1 /~~ lf;f 
i.'lutl(ifl t'flli\3~ (ld~i~(UiCf>i ~ ~(IC4icr?I 

ij(ifl(1'1 feiCf>iijCf>i ~ ~ 'l1Cf>l~i*1 

~~. 311C4~'"4Cf><:ti) '(" 'llR-1~~'1 ~ 

311C4~'"4Cf> ~Cf>l\3~ I 

ij I +i~cr?I 

'i.1"ll"1if, i.1 at I (if> 

ij(ifl(1'1, 

~l(ifl*1 

~~lf.tc:r> 

~-qlCf><DI, 

dutl(ifl*1 

m~tijUj '(" 

~ 

- 31 'lij ?CM I 

~~ 

'llft:l~~"' ~ 

~- ~"i.1"~ ~-9 311~~tlc:r>I . lJ1.ft1T fuq . 311~~tlc:r>I ijl'Cl"1~~ (~, . dll~~tlc:r>i m'Cl"1~~ ~o 

~ m'Cl"15~ '("~ lf)lC.lc:r>~\ m1"'1"(", ~. 'U\d'C(", ~rR~I 

~ - ~' ij +1 lf.11'1 cU~Cfll~ ~i~ij, fc.i':J. ~arq- Gf'R{) 

Cf) I ii c:r>fl:l , fuq '*1" m'CI I< 01 lJ1.ft1T rR ~ Cf) I Id~ '(" rR 

m1"'1"(", t'iill\i~ I 

~. 'U\d'C(", 

C4 I ~Cfll~ 
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ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41'1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~.~ {I iifl~"RI "{ . ~ . {l~i~"RI "{ ~~ C41«1r;..tt><111!41~ . <fl ~l~"RI (robotics) "{ 

~ fu'q" ( @l<UI Qt'ICflt'I 1A" ( $<i!<'lc+:ii ~~ ~lllft1~ 

C41«1r;..tt>a1~ ~ fu'q" ~~TA (virtual reality) m 
~ t1~11'3~ I ~n;;mm 

~.~ 31 I flfq)~ ll t1 . ~ fu'q" . 311~fq:)~ljt1 ~~f{;tJI~ "{ ~ . 31 I ~fq:) ~ ll t1 $ ~f{;t JI ~ 
$ ~f(;j JI ~ ( ( * +:a/l44'l iiITT+rr Qt1 Cfl t1 1A" ( (artificial intelligence) 

~ (€1'1i~i.fi $<i!<~ 2'+1 I ~ ljij ij+i!"fft ( ~ tt>+x:y;~4 

tt>w{<!4 ~ fu'q" +iRfli~ll1:a:1<1 ~TA t1~11'3~ (cloud computiong) CliT 

-~( . &11~fq:)~ljt1 ~~f(;,Jl~tt>i ~tt>l<l~tt> ~i.fiF(i~tt> < '1tt>l<l~tt> 
iji+Url4 ~ < '1tt>l<l~i.fi tfm C41~~C41~ TA tf~~~I 

t1~11'3~ I 

l 111~til6(ii' "{ l9 ~ q;Ttsr . ~ . ~ ~ ~lfii~~ftt> ll?.41iHI . ~q;)"tsr(~ 9~ 

Ta '1'>1 6 (i'r.P) -~( fu'q" 31C41.'1ltt>'1 1RT'R ~m~ 
5f;:ftc C4'1~fu ~ . 31C4 l."l"'ltt>'1 . 'iif'1TCf( "{ ~ ~ m ~ ~ 

31 q lj C4 6 (ii' fu'q" 1A" < m rir.t tot~11'3'l . 'iif'1TCf( q;Ttsr ( ~ 

-~ . (€1'1i~i.fi . '41\lt~ f\l~q~~~ ~ ~ ~ 31C4lli:l6(i' 

3ti:lllC46(i'tt>i ~ fu'q" ~~ llr?lliHI 31i:ll.'11tt>'1 1Rf'R q~'€11'1 TA~ 
q;J"lt . ~ ¥11fiitlr.Pl ~ ~ . ~~ 

- 'iif'1TCf( ( ~ ~ ~lfii~~ri.fi llr?i@Hi ~~ llr?iil<I 

i:l'1~Ta 31C41.'1ltt>'1 1RT'R 3jqaji.fi'1 ~l<l'JG:i 

r.i'l ISlftl '€j . ~ &1C41.'1ltt>11q~"'mt. r.i'l1S16(i'r.i'l ~ 31C4llC46(i' 

~ m ~ t1~11""' q~'€1111 TA~"{ 

. 'iif'1TCf( "{ ti! '1 ~fu r.i'l ISi 4'l ITT, T.fTi ~~ ijfiillit11 

"it1"¥IT ~ 31C4~tt>'1 llft ~ atC41.'1'1¥'1 m 
atC4llC46(ii' q~:ql'1 TA t1~11\i<l . ~~ 

31tillltil6(i' "{ ~ 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"lq 

~. ~/~ ~ ~ ~ 

. ~ ~ ~ ~ 'i3l'Ti ~ di q lj q g (i:\cr)) Cf) 14g (!:\ 

~ dlq~Cfi'1 ~ ~ gfa~kl'1 1l'f ~ 
di q ll q ti '(6 (ft I'! c!l 41 i '1'+1, . ~~ &1'1iltcr?I 

+11'!c!lcr?lf.-~lll, 4¥i4ft, ~311'1", cr?I ~ g (i:\cr)) if1IiIT 
~ ~. 4'11~:S ~) ~ atciajCfi'1 m 
qfi;~1'1 1l'f ~411\3'1 . ~ 'Cfl1ir "{ ~ 

. \3CR1 di q 4 q 5 '(6 cr?I Cf) 145 (!:\ '&\1 'h ~ ~~ 

mt ~ CflJR 1l'f ~ 411\3 Tl ~ ""'1d 1 g(i:\cr)) ~ 

. fl CfT mm, -,:u, CfT ~ ~ CflJR 1l'f ~ I 

~~m~~"{ 

~ ~ if1IiIT CflJR 1l'f ~ 
~ 1l'f ~411\3'1 

. ~~"{~~~ 
'&\1 'h ~ ~ fa ;:fi 5 <(6f'51 ~ cr?I 

f\i "1 (11 g(i:\cr)) ~ CflJR 1l'f 
~411\3Tl I 

~.~ lIT'fCj" ~ . ~ . ~ ~lt°l(+11 ~I ~ "{ dl(~l6(1:\cr?I . ~ ~lt°l<+11 ~' 

~,~"{ fu"Cf di ~H ft kl l'tf lfi ~I \3 Tl 'i3fTi "{ ~ ~~~ 
a:t(~lcr?I ~mt '&\'t'h~ a:t'flH1 kl "tJ ~ 

a:t'f!Hlkl~ ~I ~ 

~.~ 
r:. qi1 111ICl6(1:\ I . ~ . ~Cf~~ ftl+1'.fl6(1:\cr?I ~ . q4ffCfi(UI ~mt 

qlOCfi(OI fu"Cf mt 111'lqg(i:\cr)) qlfiCfl(Ulcr)) ~ ~ 'i31'Ti~~ 

-~~ . ~ ~ ~ qfT;i- \iflTCl 'll0llc.1r:.lcr?I ~ . ~~ ~ \3~jg(UI 

~ "{ qfT;i- ft4'1 lr.U'1 AA ~~ 
\iflTC(_ SI o 11 ~r:.I cr?I fu"Cf . "' r:. qi1 

qf'i:{" \iflTC(_ SI o 11 ~ I I 111 41 ~ t: (i:\Cfi I . 'h~l~cr?I ~ ~ 

~ ;a~ltl(Oj "{ ~ ~ ~~~~(11g(i:\ ~ 



rc-~Q-~) ~'il~ti 41..-u~"'"' tti'f1f ii. 
~~Q~~ 

OQfllill (lfj,41\'1 
~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~·" ~~&+1" ~q)t'I~ . q)"'1tl~ct>I ~~ 
r:. 

~1f+1\lflqct>I ~ ~ g~•Hi(li'\ gfa~~'1 1f<f ~ 1111 q6(b: . 
-~&+1" ~ mUt ~~ ~ 311f.11(+11 . q\"'1jl~Clll(! ~ ~ ( 

~ ~ ~ t'iill\3~ m Gl"ffi"\3'if ~ 

~·"·~ ~J . +1k~~l11r¥1 t;f'll)1r 'q'T m ~ Cfqf ~ '11-:.lq"'ICf>I 

ill I Ef'<ll 1 ( ~ rrtT ~&+1" \lfl iii 6(\i:\r.i?I ~ \3~16(01 ~~ 

~ ~ . illlEf'<ll1r.i?I ~ 

~ . ~&+1" ~ qf'<"'lllr.i?I ~ ~&+1" ~ 

3Hll(6~ 111r:.lq6(\i:\r.i?I '3~16(016(\i:\ Gl"ffi"\3'if t'iill\i~ . illlEf'<llliillc ~ 
- ~ ct>I <I ('JI ct> . "Ufc;q1:a-<lllct>1 ~ ~ cnITT ~ ( m Gl"ffi"\3'if 

31 ~1(6(b: : ~~~~~"'lqf« ~Cfqf~ 

~ ~ :afuttct>I q\"'1jl~r.i?I R ~ r:. ~ 111lq"'1Cfil \3~161(01 

w~ 'q'T +11$W\~ffiqiillc 31*"1"1ct>"'I ~ ( ~ 

~,~ m ~ tvti11:a~ . 'ii1$<~Cfil~~ 
cyeastl Cfil" . illlEf'<lllct>I ~ ~ rrtf "q"T ~ ~ 
~,~ ~ ~ illlEf'<ll1r.i?I ~ ~ . \11$(ijefil ~~ 

'11+11\3~, . 'iil~l(ijr.i?I ~ ~ rrtT ~ gfu~~.., 1f<f ~ 
"{f'ri! iii I ~ fl if ~ 'ii I $( ij r.i?I qf'<'ii I ISi I Gl"ffi"\3'if . \11$(iji!41i! ~ ~ ( 
~~ tviill\3~ ( fti<fl6(\i:\Cf>I ~~ ~qitvt m Gl"ffi"\3'if ~ 
~ Tf"Ut~~ r:. ~ 111lii1"1Cfil \3~16(01 

- *t>I < I ('JI ct> ~&+1" ~ 00 ~ 111r:.IC4"'1+1I -qf{Cf>r ~ . 
~: ijCf>l(l('J!Cf> ( "1Cf>l(l('J!Cf> 3jij(6(\i:\ . ~lf+i '11-:.I q~ 00 ~ 
~ 4ijif10I, ij~;+J+fT ~q\{'1 ~ r:. ~ 111lii1"1+1I ~ct>l<k+1ct> 

'6l'ra ~' . ~ 111lct"1+i1 q)"'1tl~ii11a ~ ( "1Cf>l<k+ict> ~ 
(<ll~41'<1 q\1$~1ct>I bli!"116~ ~ \3~161(01 ~ 

~~ . illlE~llli!41c ~ ~ ( m . ~lf+i '11-:.1 q ct>I "1 ct>I <I ('JI ct> 
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