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Lesson 1. English in teaching mathematics

Abstract. In this lesson we study some common contents on English in teaching
mathematics. First we study some common expresions using in mathematics textbooks
of Vietnam. Then we talk about some common sentences using in teaching
mathematics.

1. Common expresions using in mathematics textbooks of Vietnam

Symbols/phrases

Phonetic Transcription
fou 'netik traens 'kripfon

Vietnamese

1. | Ministry of education | ‘mmistri  pv  edju(c) kerfon @nd | B Gido duc
and training 'trenin va Pao tao
2. | General author ‘dzenaral '0:09 Téng chi bién
3. | Chief author fi:f '0:69 Chu bién
4. | Bilingual Vietnamese | bar' liggwal vjetno 'mi:z - ‘mglif Song nglr Viét
- English Anh
5. | Translated by treens 'lertid bar Dich bdi
6. | Revised by 11 vaizd bar Hi¢u dinh béi
7. | Vietnam  education | vjet'na:m  edju()'kerfon ‘pablifin | Nha xuat ban
publishing house haus Gido dyc Viét
Nam
8. | Classroom activity ‘kla:srom aktrviti Hoat dong cua
hoc sinh
9. | Ending a proof ‘endn o pru:f Két thic
ching minh
10. | Part pa:t Phin
11. | Chapter ‘fepto Chuong
12. | Section ‘sekfon Muc
13. | Subsection 'sAb sekfon Muc con
14. | Unit, lesson juwntt, 'lesn Bai
15. | Definition defi'nifon Dinh nghia
16. | Concept, notion 'kpnsept, ‘'novfon
17. | To be, to be called, to | tu: bi:, tu: bi: ko:ld, tu: bi: sed La, dugc goi la
be said
18. | Remark ‘1 ma:k Nhan xét
19. | Lemma 'lema Bo dé
20. | Theorem ‘Ororom Dinh li
21. | Proposition propa ‘' zifon Ménh dé
22. | Corollary ko 'rolori H¢ qua
23. | Principle 'prinsopl Nguyén li
24. | Example 1g' za:mpl Vidu
25. | Note nout Chu y
26. | Solution, proof so'lu:fon, pru:f Loi giai,

ching minh




27. | Prove that pru:v Ozt Chuing minh
rang

28. | Rule ru:l Quy tic

29. | Application &plr'kerf(o)n Ap dung

30. | Exercise ‘cksosaiz Bai tap

31. | Further reading, | 'f3:00 ‘ri:dm, ‘ri:dig plas Bai doc thém
reading plus

32. | Do you know? du ju nov Ban c6 biét?

33. | Sufficient condition s fifont kon'difon Diéu kién du

34. | Necessary condition ‘nesisori kon 'difon Diéu kién cin

2. Common sentences using in teaching mathematics

D¢ on dinh 16p va bat dau bai hoc, gido vién c6 thé ndi

- We begin today's lesson

wi: br'gin to'deiz ‘lesn

- Is everybody ready to start?

1z ‘evribodi ‘redi tu: sta:t

- I think we can start now.

a1 Omk wi: kaen sta:t nav

- Now I will take a roll call/
attendance

an

naov a1 wil teik 2 rool ko:l/ an a'tendons

- Chung ta bit dau bai hoc hém nay
- Cac em d4 sén sang dé bat dau chwa?
- Toi nghi rang chung ta c6 thé bit dau

ngay bay gio. 7
- Bay gio t6i sé diém danh l6p

Tiép theo gido vién gidi thiéu ndi dung chinh ciia bai hoc, ching ta c6 thé dung cac

cau nhu:

- Today, we are going to study ...
to'der, wi: a: 'goury tu: ‘stadi ...

- Our topic today is ...

avo 'topik to'der 1z ...

- What I want to talk about today is ...
wbpt a1 wont tu: tok o'baut to'der 1z ...
- We are going to discuss ...

wi: a: 'gour tu: dis'kas ...

- Today I am going to focus on ...
to'der a1 @m 'gooun tu: ‘fovkos on ...
- Today, I want to give you some ...
to'der, a1 wont tu: grv ju: sam ...

- Hom nay, chung ta s€ nghién ctru ...
- Chii dé cua chung ta hém nay 1a ...

- Nhirng gi t6i muén néi hom nay 13 ...
- Chung ta s¢€ thao luan ...

- HOom nay t6i s€ tap trung vao ...

- Hom nay, t6i mudn cung cap cho ban mot
vai ...

Né&u mudn gidi thi€u cau truc cua bai hoc,

chung ta c6 thé dung céc cach dién dat:

- First we’ll look at ... and then we’ll
look at ...

f3:st wi:l luk &t end den wi:l lok at ...
- We’ll discuss a few examples of/types
of ...

wi:l dis'kas o fju: 1g'za:mplz pv/taips

DV ...

- Trudce tién ching ta s€ xem xét ... va sau
dé chiing ta s& xem xét ...

- Chung ta s€ thao luan vé mot vai vi du vé
/ loai veé...

Dé két ndi cac phan nho trong phin ndi dung bai giang chung ta c6 thé dung mot sd

cau trac cau sau.




Bat dau vao phan dau tién cua bai mai ta c6 the noi:

- First, let’s look at ...

f3:st, lets lok at
- Let me start with ...
let mi: sta:t wi0...

- Trudc tién, hay nhin vao ...

- Hay dé toi bat dau voi ...

Chuyén tiép sang cac phan tiép theo chiin

ta c6 thé noi:

- Next, let’s talk about ...

nekst, lets to:k o'baut ...

- Now let’s move on to ...

naov lets mu:v on tu

- Now, we are ready for (able to) ....
nav, wi: a: 'redi fo: (‘e1bl tu))

- With what we have discussed, we
now have all necessary information to
solve ...

wi0 wot wi: haev dis'kast, wi: nav hav
o:1 'nesisari , mnfo 'meifon tu: snlv

- Now that we’ve talked about ... , let’s
talk about ... nav dzt wiv to:kt o 'bavt
... lets tock a'bavt ...

- That’s enough about... . Let’s go on
to ...

Oxts 1 naf o'baut ... lets gouv on tu....

- Tiép theo, chung ta hiy néi vé ...
- Bay gio chiing ta chuyén sang ...
- Bay gi0, ching ta d san sang dé (c6 thé)
'—‘“V(')i nhimg gi ching ta da thao luan,

ching ta da c6 tat ca cac thong tin can thiét
deé giai quyét ...

- Gio ching ta hiy néi vé ...

- Bi du vé .... Chung ta hiy tiép tuc voi ...

Di vao ndi dung cua timg phan vdi cac hoat dong chi tiét, thong thudng s& phai
trai qua cac hoat dong nhu: Pét cau héi, thuc hi¢n cac hoat dong trong sach gido khoa
va trén bang, diéu khién 16p hoc, dong vién va khuyén khich hoc sinh. V&i mdi hoat
ddng co thé dung rat nhiéu mau cau khac nhau, tuy tinh hung. Vi du

Cau ménh 1énh:

- Close your books.

klouz jo: buks

- You say it, Hoa.

ju: ser it, Hoa

- Answer it, somebody.
‘a:nsar 1t, 'sambadi

- Don't be quiet now.

doount bi: 'kwarot nav

- Just sit down and be quiet.
dzast sit davn @nd bi: ‘kwaro
- I want you to try exercise 1.
a1 wont ju: tu: trar ‘eksosaiz 1

- Hay gip sach lai.

- Moi Hoa phat biéu.

- Ai tra 101 dugc cau hoéi nay
- Bung im lang nhu vay.

- Hay ngdi xubng va trat ty.

- T61 muon ban co gang lam bai 1.

Cau y€u cau:

- Come here, please.
kam hia, pli:z
- Would you like to write on the board?

- Hay 1én day (bang).

- Ai ¢6 thé trinh bay trén bang?




wuod ju: latk tu: rart pn 09 bo:d

- Can/Could you say it again?

kaen/kod ju: ser 1t o'gen

- Do you mind repeating what you
said?

du: ju: maind r1'pi:tiy wot ju: sed

- Who can?

hu: kaen

- Ban c6 thé néi lai lan nita khong?

- Ban c6 thé 1ap lai nhitng gi ban n6i?

- Ban nao c6 thé tra 1o1/giai...?

Goi ¥ va thuyét phuc:

- Let's start now.

lets sta:t nav

- You can leave question 1 out.

ju: keen lizv "kwestfon 1 avt

- There is no need to translate
everything.

Oear 1z nov ni:d tu: treens 'lert ‘evridin

- Hily bat dau ngay bay gio.
- Ban ¢6 thé lam cau hoi 1 sau.

- Khong can phai dich tit ca moi thu.

Cau hoi:

- Do you agree with Huong?
du: ju: o'gri: wid Huong

- Can you all see?

kaen ju: o:1 si:

- Are you sure?

a: ju: Jua

- Do you really think so?

du: ju: 'r1oli Bk sov

- Ban c6 dong ¥ v6i Huong khong?
- Cac ban déu nhin thay 13 ca chir?
- Ban ¢6 chic chian khong?

- Ban c6 thuc sy nghi nhu vay?

Céanh béo hoc sinh khi cac em gip sai 1am:

- Be careful/Look out / Watch out.

bi: 'keofvl/luk avt / woff avt
- Mind / watch the step.
maind / wotf 09 step

- Hay can than.
- Hay xem lai budc 1am bai.

Hoat dong trong sach gido khoa:

- Give out the books, please.

giv avt 09 buks, pli:z

- Open your books at page 55
‘dupan jo: buks @t peids 55

- Turn to page 55, please.

- t3:n tu: peid3 55, pli:z.

everybody have a book?

haev o buk?

away (away with your books).

- Has everybody got a book? / Does
- haez 'evribndi got o buk? / daz ‘evribodi

- Books put (out with your books) / Books

- Hay lay sach ra

- M& sach cua minh trang 55.
- Hay m¢ trang 55.

- Moi nguoi da co sach chua?

- B¢ sach xudng.




(o'wer wid jo: buks).

- Look at exercise one on page 55.
- luk @t "eksosarz wan on perds 55.
- Turn back to the page 55.

- t3:n baek tu: do perds 55.

- Stop working now.

- stop ‘'w3:kim nao.

- Put your pens down.

- pout jo: penz daon.
- Let's read the theorem two aloud.
- lets ri:d 02 'Ororom tu: o'laod.
- Does it make sense?
[=Do you understand everything?]
- daz 1t meitk
[=du: ju: Ando'stend 'evrifig?]

- buks pot (avt wi0 jo: buks) / buks o'wer

- Take out books and open them at page 55.
- tetk aut buks @&nd 'oupon dem &t peids 55.

- L4y sach ra va mé trang 55.
- Nhin vao bai tap 1 trang 55.
- Quay tro lai trang 55.

- Durng hoat dong.

- Pt bat ciia ban xudng.

- Hay doc to dinh li 2.

- Ban c¢6 hiéu khong?
sens?

Lam viéc nhom:

- Work in pairs.

- w3k m peaz.

- Work with your friend(s).

- w3k wid jo: frend(s).

- Work in groups of 4.

- w3k m gru:ps v 4.

- Get into groups of 4.

- get  'mtur grups

- Discuss it with your partner.
- dis 'kas 1t w10 jo: ‘pa:tna.

DV 4.

- Lam viéc theo cap.

- Lam viéc véi cac ban.

- Lam viéc trong nhom 4 nguoi.
- Ghép thanh nhém 4 nguoi.

- Thao luan vo1 doi tac cua ban.

Lam viéc trén bang:

- Everyone, look at the board, please.

- ‘evriwan, lok @&t 0o boid, pliz.
- Come out to board, please.

- kam aut tu: ba:d, pli:z.

- Come out and write your answer on
the board.

- kam aot end rart jorr ‘a:nsor bn 09
bo:d.

- Take a piece of chalk and write the
sentence out.

-e1k o pi:s pv o:k @&nd rart 0o 'sentons
aot

- Are these sentences on the board
right?

- Cac em hay nhin lén bang.

- Moi em lén bang.

- Hay 1én bang va viét cau tra 101 cia em.

- Hay lay phan va viét ra cau ctia em.

- Nhiing cau trén bang c6 dung khong?




- a: 01:z 'sentonsiz pn 02 bo:d rait?

- Anything wrong with sentence one?
- 'en1f1 ron w10 ‘sentons wAan?

- Is this answer correct ?

- 1z O1s 'a:nsd ko'rekt

?

- C6 gi sai trong cau 1 khong?

- Cau tra 1061 nay c6 dang khong?

Khi diéu hanh thdo ludn nhom, ta c¢6 thé sir dung céc cau sau:

Is everybody ready to start?

1z ‘evribodi ‘redi tu: sta:t?

Let’s start with question number 1.
lets sta:t wi0 'kwestfon ‘nambo 1.
buc, do you want to begin?

- btic:, du: ju: wont tu: br'gin?

Hang, wot du: ju: Ok o 'bavt dat?
Any other comments?
‘eni 'A09 'kpments?

Ha:“mg, what do you think about that?

- Cac em d4 sén sang dé bat dau chua?
- Hay bt dau vé6i ciu hoi sb 1.

- Pirc, em ¢6 mudn bat dau khong?

- Hang, em nghi gi vé van dé do?

- C6 y kién nao khac khong?

-Thanks, everyone. Good / excellent |- Cam on cac em, thao luan rat tot.
discussion.

-Oepks, ‘evriwan. god /  ‘eksolont

dis kafon.

Trong lac diéu hanh thao luan trong 16p, khi mudn dua ¥ kién ctia minh, ching ta ¢

thé str dung:

- In my opinion, ...

- In mar 9 pinjon, ...

- I think/feel ...

- a1 Omk/fi:l ...

- I'noticed that ...

- a1 ‘nooutist deet ...

- I think it was interesting that ...
- a1 Ok 1t woz 'mtristiy deet ...
... 1s really important because ...
... 1z 't1ali 1m'po:tont br 'koz ...

- Theo toi, ...

- T61 nghi / cam giéc ...

- T6i dd nhén thiy rang ...
- T6i nghi diéu tha vi la ...

- ... la thuc sy quan trong béi vi ...

Khi gido vién gay ra sai sot trong 16p hoc hodc c6 viéc ban phai ra ngoai, co

thé xin 16i hoc sinh bing céach:

- Could I get past?

- kod ar get

- I'll be back in the moment?

- a1l bi: bek m 8o ‘'movmont?
- I'm sorry, I didn't notice it.

- amm ‘sori, ar didnt ‘noutrs
- I've made a mistake on the board.
- arv meird o mis teik pn 00 bo:d.

pa:st?

1t.

- Toi c6 thé di qua khong?
- To1 s€ tr¢ lai ngay?
- Toi xin 161, toi khong nhan thay né.

- T6i da 1am sai mot chd trén bang

Ngoai ra, doi voi hoc sinh, cac em thuong dung mét s cau sau




Excuse me. I'm sorry I'm late.

1ks 'kju:s mi:. arm 'sori aim lert.
Excuse me. May [ come in?

1ks ‘kju:s mi:. mer a1 kam m?

- Can I leave a bit early today, please?

- keen a1 li:v o bit "3:1i to'der, pli:z?

- I'm sorry, I've left my book at home.

- arm 'sori, arv left mar buok at hovm.

- I didn't have time to do my
homework. I'm sorry.

- ar didnt hav taim tu: du: mar
‘hovm w3:k. airm ‘sori.

- Can you help me do this exercise?

- keen ju: help mi: du: d1s ‘eksosaiz?

- Could you speak more slowly,
please?

- kod ju: spitk mo: ‘slouli, pli:z?

- Can you repeat that please? I didn't
understand.

- keen ju: ri'piit 0zt pli:z? ar didnt
.Aando’steend.

- Sorry. I don't understand that.

- 'sori. a1 dount Ando'steend deet.

- Can you explain that again, please?

- keen ju: 1ks 'plemn deet o'gen, pli:z?

- Sorry, can you say that again?

- 'sori, kaen ju: ser 0zt o' gen?

- Em xin 16i em dén muon.
- Xin 161. Em c¢6 thé vao dugc khong a?

- Hom nay em c6 thé vé sém mdt chut
khong a?
- Em xin 101, em da dé quén sach ¢ nha.

- Em khong c6 thoi gian dé lam bai tap ¢
nha. Em xin 16i.

- Thay co6 thé giup em lam bai tap nay
khong?
- Thay c6 thé n6i cham hon khong a?

- Thdy c6 thé 1dp lai diéu d6 khong? Em
khong hiéu.

- Xin 16i. Em khong hiéu cai do.

- Thay c6 thé giai thich mét 1an nita khong
a?

- Xin 151, thdy c6 thé néi lai didu vira roi
khong a?

Khi can giai thich mot van dé hay mot thudt ngit méi ta co thé dung

Let me explain ...

let mi: 1ks 'plem ...

Let me show you what [ mean ...
let mi: fou ju: wot ar min ...
Let’s look at how this works ...
lets luk @t hav 01s wsks ...

- Hay dé toi giai thich ...
- Hay dé toi giai thich cho em 13 ...

- Hay nhin, li giai cho viéc nay ...

Trong bai giang, khi dua ra mot két qua hay y kién nao d6. Ta c6 thé néi:

- Let me tell you why ...

- let mi: tel ju: war ...

- Let me give you an example ...
- let mi: grv ju: on 1g'za:mpl ...
- The reason is ...

- 00 'riizniz...

- This is because ...

- 01s1zbr'koz ...

- Ithink ... a1 fmk...

- Hay dé t6i noi cho ban biét tai sao ...
- Pé t6i cho ban mot vi du ...
-Lydola...

- biéunay la do ...

- T6i nghi rang ...




Trong qua trinh giang bai, mot trong nhitng dleu quan trong la quan sat xem cac em
hoc sinh ¢ hiéu bai hay khong. Néu c6 mdt van dé ma c6 vé cac em khong hiéu, gido

vién c6 thé dimng lai va hoi

- Do you get it? / Do you understand?

- du: ju: get 1t? / du: ju: ando'stend?
- Got it?

- got 1t?

- Do you get the point?

- du: ju: get 0o point?

- Do you know / see what I mean?

- du: ju: nov / si: wot a1 mi:n?

- Ban ¢6 hiéu n6 khong?

- Hiéu chua?
- Ban c6 hiéu van dé nay khong?

- Ban hiéu y t6i chi?

Ch ting ta nén khuyén khich cac em hoi va tra 16i bang tiéng Anh. C6 nhiéu cach thyc
hién diéu do, chang han khi cac em hoi chung ta c6 thé khen cac cau hoi trude khi tra

101

That’s a good question!

Oxts )
I get your point
a1 get jo: point

gud 'kwestfon!

- Cau hoi nay rat hay!

- Thay da hiéu y em muodn hai.

Con khi céc em tra 101, néu dong ¥ vdi cau trd 161 cia cdc em thi chiing ta c6 thé nodi

- [ agree with you.

- a1 9'gri: wid ju..

- That’s a good point
- dzts o goud pomt

- You’re right

- juo rart

- T6i ddng y v6i ban.
- D6 1a mot ¥ kién hay

- Em no61 dliing

Néu khong ddng y vai cau tra 10 thi trude khi trinh bay v kién, ching ta ¢ thé ndi

- I don’t agree with that ...

- ar dount o'grii wid Oat

- I disagree with you

- ar .drsa’gri: wi10 Ju:
- I have a different idea/point of view

- a1 haev o 'difront a1 dro/pomnt pv vju:

- T6i khong dong ¥ véi didu do ...
- Toi khong dong ¥ véi ban

- Toi c6 mdt y tudng khac / quan diém khac

Néu muon 1am cham toc dg truyén dat dé hoc sinh chi y dén van dé maéi sap trinh bay
thi gido vién c6 thé su dung nhiing tir d€m vao cac dau cac cau nhu:

- Well, ... I"d like to say...

- wel, ... aid laik tu: ser...

- So, ... could I say...

- 890U, ... kud ar ser...

- Alright, let’s go to the next
problem.

- o:1'rart, lets gou tu: 09 nekst ‘problom.

- Vang, ... t6i mudn noi...

- Vi vay, ... toi ¢6 thé néi...

- Pugc 1oi, ... ching ta hiy di dén van &
tiép theo.




bé téng két lai mot phén hodc toan bg bai, chung ta co thé dung

- So we have learned ...
- sou wi: haev I3:nt ...

today...

to'der...

- wel, ar haev to:kt ‘evrifm o'baot ...

the important facts.

01 1m 'po:tont faekts.

- lets r&p ap wot wii hav ‘stadid

- Ok, T gave/explained you three
examples with the solutions, now let’s
take a look at them again and point out

- ‘ou'ker, a1 gerv/iks'plemnd ju: Ori:
1g'zaxmplz wid 09 so'lu:fonz, nav lets
tetk o luk &t dem o'gen @nd pomnt avt

- Chung ta da hoc ...
- Ching ta hay xem lai nhiing gi chung ta

- Let’s wrap up what we have studied | da hoc ngay hom nay ...

- Vang, t61 da nai tat ca moi thir ve ...

- Vira r6i ta da giai ba vi du, bay gid chung

- Well, I have talked everything about | ta hdy xem xét ching mot 1an nira va chi ra

nhirng su kién quan trong.

Keét thac bai hoc ta ¢c6 mot so cach noi:

- All right, that's all for today.

o:l rart, deets o:1 fo: to'der

- We'll continue working on this
chapter next time.

wiil kon'tmju(:) ‘wskiyp opn 01s
"feepto nekst tarm

- Please re-read this lesson for
Monday's.

pli:z ri:-ri:d d1s 'lesn f5: ‘'mandeiz

- You were supposed to do this
exercise for homework.

ju:r w3 sa'povzd tu: du: O1s ‘eksosaiz
fo: "hoom w3k

- There will be a test on this next
Monday.

0ea wil bi: o test pn O1s nekst
‘mandert

- Remember your homework.
r1'memba jo: "hovm w3k

- See you again on Monday.

si: ju: 9'gen pn 'mander

- Pugc 16i, d6 1a tit ca cho ngay hom nay.

- Chiing ta sé& tiép tuc hoc phan nay vao budi
sau.

- Hay doc lai bai hoc nay dé chuan bi cho bai

hoc vao thir hai.

- V& nha cac em lam bai tap nay nhé.

- S€ ¢6 mot bai kiém tra vao hom thir Hai tuan
sau.

- Cac em nh¢d 1am bai tdp vé nha nhé .

- Hen gap lai vao thu hai.




Sau khi két thuc bai giang, chung ta nén thong bao cho hoc sinh biét vé ndi dung bai
ké tiép dé cac em c6 thé chuan bi trudc. Chang han nhu

- Ok, that’s all for today. Tomorrow,
we will come back to this problem.
‘ou'ker, dxts o:1 fo: to'der. to'morou,
wi: wil kam bak tu: d1s ‘problom

- Well, we have finished the lesson
today. In the next lesson, we will have
a test for this chapter.

wel, wi: haev 'finift 0o 'lesn to'der. m
00 nekst 'lesn, wi: wil hav o test fo: d1s

'fepto

- Pugc r6i, hém nay dimg ¢ day. Ngay mai,
chung ta s& tré lai van dé nay.

- Chung ta da hoan thanh bai hoc hom nay.
Tiét sau, ching ta s& c6 mot bai kiém tra
cho chuong nay.

3. Reading mathematics symbols and writing mathematical text

Using the following references:

1. Larry A. Chang, C. M. White, and L. Abrahamson, Handbook for spoken
mathematics, Livermore, CA: Lawrence Livermore National Laboratory, 1983.

2. J. Trzeciak, Writing mathematical papers in English. European Mathematical

Society, 1995.




Lesson 2. Assessing and graphing functions

Abstract. In this lesson we study assessing and graphing functions. First we study
some vocabulary and phrases frequently used in assessing and graphing functions.
Then we study guidelines for assessing and graphing functions. Next we assess some
polynomial functions and rational functions. Finally we study the intersection of
graphs.

I. VOCABULARY

Vocabulary Phonetic Vietnamese
transcription
1. | Function ‘fanpkfon Ham s6
Domain dou'mein Tap xac dinh
Polynomial function _polr novmjal Ham da thure
Rational function ‘fanpk/an Ham httu ti / phan thic
‘reefonl 'fannkfon
2. | Assess o'ses Khao sat
Survey 's3:ver Khao sat
Assess the variation and | o'ses 0o veart'eifon | Khao sat sy bién thién va vé
draw the graph ond dro: 8o gra:f|do thi
Survey the variation and | 's3:ver 0o veorr'eifon | Khao sat su bién thién va vé
draw the graph ond dro: &0 gra:f d6 thi
3. | Graph gra:f Do thi
Graph of a function gra:f ov o 'fanpkfon | B4 thi cia mot ham sé
Draw a graph dro: 9 gra:f | V& do thi
To be periodic to  bi  prori'pdik | Tuan hoan
Period ‘prortad Chu ki
To translate the graph to treens'lert 8o gra:f | Tinh tién d6 thi
Evenness 'i:vonos Tinh chan
Oddness 'Ddnas Tinh 1&
Symmetry ‘stmitri Tinh d6i xtng
Shape of a graph Jerp ov o gra:f Hinh dang cua dd thi
4. | Extrema eks'tri:mo Cuc tri
Extreme 1ks tri:m Cuc tri
Extreme point 1ks tri:m point Piém cuc tri
Maximum ‘maksimom L6n nhit
Minimum ‘minimom Nho nhat
5. | Limit at infinity Iimit ot  1n'finiti | Gi61 han tai vo han
Infinite limit ‘ifinit 'Iimrt | Gid1 han vo han
Find the limit faind 09 'limit Tim gidi han
6. | Asymptote ‘@som tout Tiém can
Asymptotic ‘@som totik Co tinh chat tiém can
Horizontal asymptote .hora’zantal Ti€m cén ngang
Vertical asymptote ‘@som tout Tiém can ding
Skew asymptote ‘'vartikol  "@som tout | Tiém can xién
Tangent line skju ‘aesom tout | Tiép tuyén
‘teendzont lan
7. | Variation _vearI e1fon Su bién thién




Variation direction

veart erfon d1'rekfon

Chiéu bién thién

Varying direction ‘veari dr'rekfon | Chiéu bién thién
Increasing direction m 'kri:sim dr'rekfon | Chiéu ting
Decreasing direction di:'kri:smy  dr'rekfon | Chiéu giam
Variation chart veart e1fon ffa:t | Bang bién thién
Compile a variation chart | kom pail o | Lap bang bién thién
veart e1fan tfa:t
8. | Examine 1g ' zeemin Xét
Examine the wvariation | 1g z&min 3o | Xét chiéu bién thién cua ...
direction of ... veart'erfon di'rekfon
Determine DV Xac dinh
dr't3:min
9. | Compute kom pju:t Tinh
Compute the derivative kom 'pju:t 02 di'rivativ | Tinh dao ham
10.| Derivative di'rivatrv bPao ham
Sign of the derivative sarn ov 09 dr'rivatv Déu cua dao ham
11.| Coordinate kou'o:dnit Toa do
To calculate coordinates | to ‘keelkjolert | Tim toa do cua mot diém
of a point kov'o:dnits ov o poimnt
Abscissa Hoanh d¢
Ordinate Tung do
&b 's1s9
'o.dintt
12.| Point pomt Diém
Intersection point 1nta(:)'sekfon  pomt | Giao diém
Abscissa &b 's1s9 Hoanh do
Ordinate 'o:dinit Tung do
13.| Interval 'Itoval Poan, khodng
14.| Root ru:t Nghiém, can
Solution so'lu:fon Loi giai
Proof pru:f Churng minh, 101 giai
15.| Straight line strett lain Puong thing
16.| Equation 1 kwerfon Phuong trinh
Write down the equation | rait davn i 1'kweifon | Viét phuong trinh cta ...
of ... DV ...
17.| To pass through ... to pa:s Oru: ... Piqua ...
18.| Value velju: Gid tri
19.| To be equal to... to bi 'i:kwal to... Biang
To equal... to '1:kwal... Biang
20.| Based on ... beist pn ... Dua vao ...
21.| To infer ... to m 3: Suyra ...
To deduce to di'dju:s




II. GUIDELINES FOR ASSESSING FUNCTIONS
1. Domain
Finding the domain of the function.
2. Variation
a. Examining the variation directions of the function:
e Computing the derivative y;
¢ Finding points at which the derivative y is equal to 0 or undefined;
e Examining the sign of derivative ) and infering increasing and decreasing
directions of the function.
b. Finding extreme
c. Finding limits at infinity, infinite limits and finding asymptotes (if any)

d. Compiling a variation chart: Completing the chart with the results
obtained

3. Graph
Drawing the graph based on the variation chart and above defined elements
Note

e. If a function is periodic with period 7', then we only need to survey the
variation and draw the graph in one period, then translate the graph
parallel to the Ox -axis.

f. We should calculate coordinates of some more points, especially, the
intersection points of the graph and coordinates.

g. You should pay attention to the evenness and oddness of the function
and the symmetry of the graph for accurate exact drawing.

IIT. ASSESSING SOME POLYNOMIALS AND RATIONAL FUNCTIONS

Classroom activity: Assess the variation and graph the functions you have learned
y=ax+b, y=ax’+bx+c according to the above outline.

1. Function y=ax’+bx*+cx+d (a#0)
2. Function y=ax*+bx*+c (a#0)

ax+b

3. Function y = (¢#0,ad —bc+#0)

cx+d

Example

Assess the variation and draw the graph of the function y = x* +3x* - 4.

Solution
1) Domain: R



2) The variation
- The variation direction: y = 3x> + 6x
y=0 < x=-2o0r x=0.
On intervals (—o0;0—2) and (0;+0), y is positive, so the function is increasing.
On interval (-2;0), y is negative, so the function is decreasing.
- Extreme: The function attains the maximum at x=-2 and y,, = y(-2)=0.
The function attains the minimum at x=0 and y,, = y(0)=-4.
4

- Limits at infinity: lim y = lim x°(1 +E ——)=—o.
X—>—00 X—>—0 X X

lim y = lim x3(1+§—is)=+oo
xox

X—>+0 X—>+0

h. The variation chart

X —0 -2 0 +00
y + 0 - 0 +
y 0 +00
—00 -4
3) The graph

We have y=0 < x=-2 or x=1. Therefore, (-2;0) and (1;0) are intersection points
of the graph and Ox -axis.

Because y(0)=-4, so (0;4) is an intersection point of the graph and the Oy -axis. It is
also the minimum point of the graph.

The graph of the function is shown on the figure.




IV.THE INTERSECTION OF GRAPHS

Suppose that the function y = f(x) has the graph (C,) and the function y = g(x) has
the graph (C,).

To find abscissas of intersection points of (C,) and (C, ), we have to solve the equation
f(x)=g(x).

Suppose that the equation above has solutions x,,x,,... Then, intersection points of

(C)) and (C,) are M (x,; f(x,)), M,(x, f(x))),...

Example

Prove that the graph (C) of the function y =x—_i always cuts the straight line (d ):
X+

y=m—x for any value of m .

Solution

(C) always cuts (d) iff (if and only if) the equation x—_izm—x has at least one
X+

solution for any m . We have

x—1 = (x+1)(m—x)<:>{x2+(2—m)x—m—1=0 ()
X = -1

x—1
x+1

=m-x <
{ x#=-1

Examining the equation (2) we have A=m"+8> 0 for any value of m and x =-1 does
not satisfy (2). So the equation always has two solutions which are different from -1.
Therefore, (C) always cuts (d ) at two points.

Example

a) Draw the graph of the function y=x’+3x"-2.



b) Using the graph, argue according to the parameter m on the number of solutions of
the equation

X +3x°-2=m (*)
Solution
a) y =3x"+6x
y=0 ¢ x=0, x=-2.

The graph has the maximum point (-2;2) and the minimum point (0;-2). The graph
of given function is shown in the figure.

7 o

(o

b) The number of solutions of the equation (*) is equal to the number of intersection
points of the graph of the function y = x* +3x* =2 and the straight line y=m.

Based on the graph, we find out some results on the number of solutions of the
equation (*).

m > 2 : The equation (*) has one solution.

m =2 : The equation (*) has two solutions.
—2<m<2: The equation (*) has three solutions.
m =-2: The equation (*) has two solutions.

m < =2: The equation (*) has one solution.



Lesson 3. Teaching the subject assessing and graphing functions

Abstract. In this lesson we study a simple way to teach by English the subject
assessing and graphing functions in particular and to teach a subject of mathematics in
high school in general.

I. HOW TO MAKE A QUESTION AND AN ANSWER

The main aim of teaching is to guide students to know / understand / practise the
subject. So the teacher has to make good questions and prepare good answers.

Questions: Based on the specific contents of the subject in the textbook we have
respective questions using grammar structures known in English.

Answers: Using mainly the specific contents of the subject.
II. PRACTISING

1. Example

Guide the students to study assessing and graphing functions

Questions

Answers

Why do we need to
assess and graph a
funcion?

By assessing a function we can know properties of that
function. Then we can interpret properties of the real-
world problem that is formulated by the function.

By graphing a function we can geometrically imagine
properties of that function.

Which contents do we | - Domain
need to assess in |- Variation
general? - Graph

What is the domain of
a function?

The domain is the set of values such that the fucntion is
defined.

How can we examine

the variation
directions of a
function?

How can we compile
the variation chart of a
function?

First we compute the derivative.

Then we find points at which the derivative is equal to 0
or undefined.

Next we examine the sign of derivative and infer
increasing and decreasing directions of the function.
Then we find the extreme; the limits at infinity; infinite
limits and find asymptotes (if any).




Next we compile a variation chart by using the results
obtained.

How can we draw the
graph of a function?

We can draw the graph of a function by using the
variation chart and all defined elements.

What do we have to
notice on drawing the
graph of a function?

i. If a function is periodic with period T,
then we only need to survey the variation
and draw the graph in one period, then
translate the graph parallel to the Ox -axis.

j. We should calculate coordinates of some
more points, especially, the intersection
points of the graph and coordinates.

k. You should pay attention to the evenness
and oddness of the function and the
symmetry of the graph for accurate exact
drawing.

Assess the variation
and draw the graph of
the function y=ax+5b

(a#0)?

What is the domain of
the function
y=ax+b?

What is the derivative
of the function
y=ax+b?

Examine the sign of
the derivative?

How are the directions
of the function?

What about the
extreme of the
function y=ax+b?
Why?

Find relating limits of
the function
y=ax+b?

Compile the variation
chart of the function
y=ax+b?

What are the
intersection points of
the graph of y=ax+b
and coordinate axes?
Do we need to find

some more points?
Why?

1) Domain: R

2) The variation:

- The variation direction: y =a.

So if a >0 then y >0. So the function is increasing.
If a<0 then y <0. So the function is decreasing.
The function has no extrema.

Limits at infinity: lilg(ax +b)=00.

The variation chart:

a>0
X —0 400
3 -
Yy +00
—00
a<0
X —0 +00
3 +
Yy +00
—0




2. Example

Questions

Answers

Assess the variation and
draw the graph of the
function y =x’ +3x” —47?
What is the domain of
given function?

What is the derivative of
given function?

Examine the sign of the
derivative?

How are the directions of
the function?

Where does the function
attain the maximum and the
minimum?

Find relating limits of the
given function?

Compile the variation chart
of the given function?

1) Domain: R.

2) The variation

- The variation direcion: y = 3x* + 6x
y=0 << x=-2or x=0.

On (—0;0-2) and (0;+o0),
positive, so the function is increasing.

On interval (-2;0), y is negative, so the function

intervals AT

is decreasing.

- Extreme: The function attains the maximum at
x=-2and y, =y(-2)=0.

The function attains the minimum at x=0 and

Yunin = ¥(0) = 4.
- Limits at infinity:
lim y = lim )c3(1+§—i3 =—w.
xX——0 X—>—00 X X
lim y = lim x°(1 +i—i3) =400
X—>+o0 X—>+0 X X
- The variation chart:
X |- -2 0
+00
V' + 0 - 0 +

I




2. What are the intersection 6
points of the graph of given

function and coordinate 4]
axes?
Do we need to find some 24

more points? Why?

3. Example

Guide the students to prove that the graph (C) of the function y :x—_i always cuts
X+

the straight line (d ): y =m—x for any value of m .

Simplify the equation?
How to solve the equation
(2)?

Questions Answers

.| What is the condition to | (C) always cuts (d) if (if and only if) the
ensure (C) always cuts equation x=1_ m —x has at least one solution for
(d)? x+1

any m . We have

x—1 x—1 = (x+D(m—-x)
——=m-X =
x+1 X = -1

X +Q2-mx-m-1=0 (2)

x#=-1
Examining the equation (2) we have

A=m*>+8>0 for any value of m and x =-1 does
not satisfy (2). So the equation always has two
solutions which are different from -1. Therefore,
(C) always cuts (d ) at two points.

4. Example
Guide the students to solve the following exercise.

¢) Draw the graph of the function y=x*+3x*-2.

d) Using the graph, argue according to the parameter m on the number of solutions of
the equation

X+3x°=2=m

*)




Lesson 4. Practice

Abstract. In this lesson we are going to practice solving some mathematics problems
and wrting a short teaching plan for a mathematics content.

i. Vocabulary

1. Present vocabularies and basic phrases used on “Increasing and decreasing
properties of functions” and their phonetic transcriptions.

2. Present vocabularies and basic phrases used on “Extrema of a function” and
their phonetic transcriptions.

3. Present vocabularies and basic phrases used on “Absolute maximum value and
absolute minimum value” and their phonetic transcriptions.

4. Present vocabularies and basic phrases used on ‘“Asumptotes” and their
phonetic transcriptions.

ii. Problems
1. State the definition of increasing and decreasing.

2. Using the definition, consider the increasing and decreasing properties of
following functions:

a) f(x) =2x +1. b) f(x) =3 —2x.
3. Present the sufficient condition for a function to attain extrema.
4. Find extreme points of the following functions

a) f(x) = - x> +1. b) f(x) =x*-2x - 1.



5. Prove the following theorem: Let y = f(x) be the function differentiable on the
interval (a;b). If £(x)>0 for any x € (a;b) then the function f(x) is increasing on
that interval.

iii. Teaching plans

1. Write a teaching plan to guide students studying definition of increasing and
decreasing.

2. Write a teaching plan to guide students studying the sufficient condition for a
function to attain extrema.

3. Write a teaching plan to guide students proving the following theorem: Let y =
f(x) be the function differentiable on the interval (a;b). If £(x)>0 for any x €
(a;b) then the function f(x) is increasing on that interval.
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