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CHUONGI - THONG KE

Thong ké mo ta 1a mot bod phan cia khoa hoc théng ké, cé nhiéu img dung réng
rai trong céc hoat dong cua xa hoi. Trong chuong nay, chiing ta s& bit ddu 1am quen
vdi mot s6 kién thitc co ban cua thong ké mo ta.

1. Thu thap s& liu thiing ké - Tda s§
2. Bing tn s§ cac gl tr] cila d5u higu
3. Biuad

4. S6trung binh cng
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THU THAP SO LIV - TAN SO
_ BANG TAN SO

I. KIEN THUC CO BAN

1. THU THAP SO LIEU - BANG SO LIEU THONG KE BAN PAU
D¢ hiéu rd hon vé qua trinh thu thap s6 lieu, chiing ta xét thi du sau:

Thidu 1: Khidiéu tra vé chat luong hoc tap ctia hoc sinh mét trudmg THSC, ngudi
diéu tra thu duoc két qua va 1ap thanh bang dudi day:
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STT Lop S6 hoc sinh gioi
' chiém

1 6A 30%
2 6B “45%
3 6C 36%
' 7A 29%
5 7B 56%
6 7C 45%
7 8A 25%
8 8B 371%
9 8C 41%
10 9A 52%

- 11 9B 27%
12 9C - 30%

Viéc 1am nhu trén chia ngudi diéu tra 12 thu thdp 56 liéu vé vin dé duoc quan tam
Nhu vay. ta c¢6 dinh nghia:

Thu thdp s6 liéu la viéc ghi lai cdc s6 liéu vé vin dé duoc quan tam. Cdc s6
liéu dugc ghi lai trong mot bang, goi la bdng théng ké ban ddu.

2. DAUHIEU - GIA TRI CUA DAU HIEU

Tir thi du trén. ta nhan thay:

* Vin dé ma ngudi diéu tra quan tam 12 s6 hoc sinh gidi cia mbi 16p (tinh
theo phdn tram). S6 hoc sinh gi6i cha méi 16p 1a ddu hiéu hay bién ligng.
DA4u hiéu thudng duoc ki hiéu bang céc chircdi imhoa X, Y, Z, ...

*  MOi l6p 1a mot dom vi diéu tra.

»  Ung v6i mbi don vi diéu tra c6 mot s6 liéu, s6 lieu d6 dugc goi la gid tri cia

" ddu hiéu bang mot ki hiéu (co thé 1 cor s6 hay mot hinh nao do).
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Tom lai:
. Cdc 56 liéu thu thdp dwm: kkl diéu tra va mot dd’u lnéu ggz la s6 il:eu?’thdng ké
- Méi s6'ligu 12 mot gid tr; cua dau hiéu.. '

Chi ¥: Trong pham vi 16p 7, chiing ta chi quan tam dén nhimg d4u hiéu (bién
luong) thé hién trén timg phan tir diéu tra bang mot s6. Gid tri cia céc
dau hiéu c6 thé bang nhau va diing bang s6 cdc don vi diéu tra.

3. TANSO CUA MOI GIA TRI
Tiép tuc quan sdt bang I, ta thay:
» S0 hoc sinh gioi cua I6p 6A va Idp 9C chi€ém ti 1¢ la nhu nhau: 30%.
*  S6 hoc sinh gioi ciia 16p 6B va Idp 7C chiém i I¢ [a nhu nhau: 45%.
Nhu vay, méi gid tri c¢6 thé xuat hien mot hoic nhiéu lan trong diy gid tri cla
dau hiéu.
Tu do, ta ¢6 dinh nghia:

IF Tdn s6 ciia mot gia tri la s6 lan lap tai ciia moi gid tri dé trong bang s6 liéu

ban ddu. Ki hiéu: m.

II. CAC VI DU MINH HOA

Vidu 1: Khi diéu tra vé "moén hoc ma ban yéu thich nhat" déi véi céc ban trong
16p, ban Hoa thu dugce két qua va 1ap thanh bang dudi day:

Héa hoc Sinh hoc Vatly Hoéa hoc Todn hoc
Vin hoc Todn hoc Héa hoc Sinh hoc bialy
Anh vin Vatly Anh van Van hoc Todn hoc
Dia ly Lich sir Dia ly Vatly Sinh hoc
Toédn hoc Van hoc Toidn hoc Lich str Vin hoc
a. (o bao nhiéu ban tham gia vao qua trinh diéu tra clia ban Hoa ?
b. Dauhiéuddaylagi?
c. (6 bao nhi¢u mén hoc duge cic ban duara ?
d. Tén s6 ciia mbi mén hoc 1a nhu thé nao ?

Giai

a. Trong ban s6 liéu, ta thiy:
= Co65cot;

= MoicOt cé 5 hang.

Vay, trong qud trinh di€u tra clia ban Hoa cé tat ca: 5.5 =25 ban tham gia.
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¢. €6 8 mon hoc duoce cic ban dura ra.

b6 1a: Todn hoc, Vat ly, Hoa hoc, Anh van, Van hoc, Sinh hoc, Lich su, Pia ly.
d. Ta cé:

Mon Todn hoc ¢6 5 bau yéu thich.
Mon Vit Iy ¢é 3 ban yéu thich.
Mon Hoa hoc ¢6 3 ban yéu thich.
Mon Van hoc ¢6 4 ban yéu thich.
Mon Anh van ¢6 2 ban yéu thich.
Mon Sinh hoc ¢6 3 ban yéu-thich.
Mon Lich str cé 2 ban yéu thich.
Mon Dia ly ¢6 3 ban yéu thich.

Yidu 2: Chon 30 hop keo mot cach tiy y trong kho clia mot cira hing v dem can,

két qua duge ghi lai trong bang sau (khi ddtrir bao bi):

Khéi lugng keo trong hop(don vi: gam)
200 199 202
200 201 201
199 199 200
198 200 199
201 202 198
200 198 201
202 200 200
200 199 198
199 200 199
200 200 201

Hay cho biét:

a.

b. S6 cdc gia tri khdc nhau cta ddu hiéu.

C.

]
Giai

Dau hiéu cdn tim hiéu vi s6 cdc gid tri cta diu hiéu dé.

Céc gid tri khdac nhau cla d4u hiéu va tdn s6 cua ching.

a. Taco:

Ddu hiéu cin tim hiéu la: "S6'gam keo c6 trong hép (dd trit bao bi)"

C6 30 gia tri cua dau hiéu do.

b. €65 gid tri khdc nhau cua dau hiéu. D6 la: 198 ; 199 ;200 ; 201 ; 202.
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Trong 30 hop keo, ta cé:

4 hop c6 khai luong keo bang 198 gam.
7 hop c6 khoi lugng keo bing 199 gam.
11 hop c6 khéi luong keo bang 200 gam.
5 hop c6 khéi lugng keo bing 201 gam.
3 hop c6 kh6i lugng keo bang 202 gam.

CAU HOI ON TAP LY THUYET

Cau hoi 1:

Cau hoi 2:

thanh nhu thé€ nao ?

Cau hoi 3:  Néu dinh nghia tan s cia mobi gid tri.

D4u hiéu 1a gi 7 Gia tri ctia diu hiéu la gi ? L4y vi du minh hoa.

Thé nao 1a viéc thu thap thong ké ? Bang thong ké ban ddu duoc hinh

Cau hoi 4: Lap bang s6 liéu théng ké ban ddu cho mot diéu tra nho vé s6 dién
nang tiéu thu trong nim 2004 cua nha em.
I1I. BAI TAP PE NGHI
Bai tap 1. Trong mot dot kham sitc khoe ddu nam cua 16p 7A, ngudi diéu tra thu
thap dugc bang s6 liéu sau:
STT | Chiéu cao cia hoc STT | Chiéu cao cia hoc
sinh nam (cm) sinh nir(cm)
1 154 1 151
2 156 2 151
3 152 3 156
4 156 4 152
5 148 5 147
6 151 6 150
7 153 7 151
8 150 8 149
9 156 9 153
10 152 10 153
11 151 11 150
12 153 12 155
13 154 13 154
14 152 14 151
15 152 15 150 1
Bdng 1 Bdng 2

10
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Hay cho biét:
a. Dau hiéu cdn tim hiéu (ca hai bang).
b. S0 cdc gia tri cua dau hiéu dé va s6 cdc gia tri khiac nhau cta diu hiéu ( cua
timg bang ).
c. Céc gia tri khdc nhau cia diu hiéu va tin s6 cia chiing (ctia timg bang).
Bai tap 2. Khi diéu tra vé chi s6 nudc tiéu thu ctia mot khu nha tap thé, nguoi diéu tra
thu duge két qua va lap thanh bang dudi day:

30m’ 3l m 45m’ 60 m* 50 m*
35m’ 30m’ S3m’ 35m' 50 m*
44 m' 50 m* 30 m’ 45m' 40 m*
2m' 39m’ 2m 30m’ 35m’
35m’ 3l m' 45m’ 33m’ 45m’

a. C6 bao nhiéu ho gia dinh trong khu-nha tap thé dé ?
b. Dau hieu & day la gi ?
c. S6 céc gid tri cha d4u hiéu d6 va s6-edc gid tri khdc nhau cia diu hiéu.
d. Cic gid tri khdc nhau ctia dau hiéu va t4n s6 cua chiing,
Bai tap 3. Chon 30 hop banh mot cich tuy y trong kho cua moét cira hang va dem danh
gia chat luong, két qua duoc ghidai trong bang sau:

Chat luong banh trong hop

>OmwO>Om> >
W OOWW > @ N
NAOw>0O0Qwm>» N0 >

Hay cho biét:

a. D4u hiéu cdn tim hiéu va s6 cdc gid tri cha d4u hiéu dé.
b. S6 cac gid tri khdc nhau cua ddu hiéu.

c. Céc gid tri khdc nhau cua dau hiéu va tdn s6 cia ching.

https://tieulun’h&pto.org
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[V. HUGNG DAN - DAP SO
Bai tap 1:

1.
2. Tacé:
* Trong bang 1: ¢c6 15 gid tri va 7 gid tri khac nhau cua dau hi¢u dé.
= Trong bang 2: ¢ 15 gid tri va 9 gid tri khdc nhau ctia ddu hiéu do.
. Trong bang 1 c6:
®= | ban cao 148 cm.
* ] ban cao 150 cm.
= 2bancao 151 cm.
* 4 bancao 152 cm.
* 2bancao 153 cm.
® 2 bancao 154 cm.
®* 3 bancao 156 cm.
Trong bang 2 co6:
* | ban cao 147 cm.
*= | bancao 149 ¢cm.
* 3 bancao 150 cm.
* 4bancao 151 cm.
* | bancao 152 cm.
= 2bancao 153 cm.
®* | bancao 154 cm.
* | bancao 155 cm.
= | ban cao 156 cm.
Bai tap 2:
a. Co 25 ho gia dinh trong khu nha tap thé dé.
b. Dau hiéu cin tim hiéu la: " CI/ s6 e tiéu thu .
c. C6 25 gid tri va s0 12 gid tri khdc nhau cua dau hiéu dé.
d. Tacé:
* C6 4 ho tiéu thu 30 m" nudc.
= €62 hotiéu thu 31 m' nude.
= C62 ho tiéu thu 32 m' nudc.
* C6 1 ho tiéu thu 33 m’ nudc.
* C6 4 ho tiéu thu 35 m' nudc.
12

Dau hiéu cin tim hiéu la: " Chiéu cao ciia hoc sinh lop 7A "
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* (o1 ho tiéu thu 39 m’ nudc.

* (61 hotiéu thu 40 m' nudc.

* (A6 1 ho tiéu thu 44 m' nude.

* (o4 hoticu thu 45 m' nudc.

* (6 3ho tiéu thu 50 m' nudc.

* (6 1 ho tiéu thu 53 m' nudc.

* (6 1 ho tiéu thu 60 m' nudc.
Bai tap 3:
a.  Dau hiéu can tim hiéu la: " Chdat liiomg bdnh trong hop
b. (€6 5 gid tri khiac nhau cua dau hieu. Do la: A, B, C
c. Taco:

= (6 10 hop banh c6 chat luong A.

* (69 hop binh c6 chat lugng B.

* (6 11 hop banh cé chat lugng C.

Pé hé trg cho viée tinh todn cdc em hoc sinh hiy tim doc bo sdch Giai
toan bing may tinh ctia Nhém Cu Mon.

Bo sach gém 4 cudn : ‘
Cuonl:  Hudng dan sirdung may tinh CASIO fx — 570Ms giai toxin
Cuon2:  Sirdung may tinh CASIO fx — 570 giai toin THCS

Cuon 3:  Sirdung miy tinh CASIO fx — 570 gii todn THPT

Cuodn 4: 81 dé thi Giai todn trén may tinh CASIO

13
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X PY

¥ BANG TAN SO CAC GIA
2@ TRI CUA DAU HIEU
I. KIEN THUC CO BAN

Bang tdn s6 cic gid tri cia ddu hiéu hay bang phan ph6i thuc nghiém ctia 1mot
déu hiéu X thudng c6 dang:

OO0

Giatricia X | Tan s6 tuong (g
X m,
X, m,
X, m,
X m,
Téng s6n = ...
hoac c6 dang:
X X, X, Xy .| X,
m, m, M, m ., m,

»

Chiy: Tirnay, néu khong néi gi thém thi ta sé £oi bang tan s6 céc gi4 tri czla
ddu hi¢u [ bang tan s6.
Thidy2: Tirbing 56 liewthong ke ban/ddu (bang'1) {4 c6 bang tan s6 sau:

Gid tr1 (X) Tan s6 (m)
25% I
27%
29%
30%
36%
37%
41%
45%
52%
56%

1
1
2
1
1
l
2
1
1

Nhan xét: |, Tirbang s6 lieu thong keé ban déu ta cé thé lap bang tin s6.
2. Bang tan s6 gitip ngudi diéu tra dé dang dua ra cdc nhan xét. .

14
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II. CAC VI DU MINH HOA
Yidu 1: Khi diéu tra vé "m6n hoc ma ban yéu thich nhat” doi véi cdc ban trong
Iop, Hoa da ghi lai bang bang diéu tra ban dau nhu sau:

Héa hoc Sinh hoc Vit ly Héa hoc Todn hoc
Van hoc Toan hoc Hoéa hoc Sinh hoc bia ly
Anh van Vit ly Anh van Van hoc Toan hoc
bialy Lich sur bia ly Vat ly Sinh hoc
Todn hoc Van hoc Toan hoc Lich sir Van hoc

Hay lap bang phan phdi thuc nghiém va ¢é nhan xét gi trong qua trinh diéu tra.
Giai
Ta c6 bang phan ph6i thuc nghiém nhu sau:

STT Mon hoc Téan s6
Toan hoc
Vat ly
Hoa hoc

Van hoc
Anh van
Sinh hoc
Lich su
Dialy

W d DN W N e
W N N AW W L

Tl bang trén, ta thay: Co6 nhiéu ban yéu thich mén Toan nhat va ¢6 it ban thich
hoc mén Anh va mén Str.

Yidu 2: biéu tra 100 gia dinh trong mét khu vie dan cu, ngudi ta c6 bang s¢
11éu sau:

2 1 6 4 | 2|7 315 1 8
5 1 4 4 | 2 5 3 | 5 P (.
3 1 4 S 1213 1 5 2 8
4 316 5 8 | 6| 516 4|4
2 | 4 3 5 8 | 7 1 6 | 2 2
2 3 1 2 1 6 | 2 2 ;2 6 | 2
1 3| 2 3 2 |2 2 14142
315 1 3 I 5 6 | 7 3 3
3 16| 8 J 3 5 6 1 3 3
1 8 7 4 1 416 1 8 5 5

15
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a. Dauhiéulagi?
b. Hay lap bang phan phoi thuc nghiém ciing tan s6 cédc gia tri ciia dau hiéu do.
Giai
a. Dau hiéu:
"So con trong gia dinh trong khu vie"

b. Lap bang phan ph6i thuc nghiém:

S con trong 1 Tan so
gia dinh
l 13
2 20
3 17
4 12
5 15
6 11
7 S
8 9
Tong s6=100

I1l. CAU HOI ON TAP LY THUYET

Cau hoi 1: Bang tdn s6 1a gi ? Bang tin s6 c¢6 may dang ?

Cau hoi 2: Tir bang thong ké ban diau ¢6 lap duoc bang phan phdi thuc nghi¢m
khong ? '

IV. BAI TAP PE NGHI

Bai tap 1. Dé khao sat két qua hoc Todn ciia trudng, ngudi ta chon ra mot 1Gp bat
ki dé lam bai kiém tra. Két qua kiém tra nhur sau:

3 4 10 9 10
5 6 9 8 10
8 8 5 7 5
5 3 8 4 8
6 5 7 6 9
7 9 6 7 6
9 6 9 5 7
10 8 7 6 9
8 10 8 7

7 9 6

16
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a. Tl cuodc diéu tra trén, hay néu dau hiéu la gi ?
b. Hay lap bang phan phdi thuc nghiém ciing tin s6 cdc gid tri cua moéi dau hiéu
do.
Bai tap 2. Nang suat lao dong cua cong nhan trong mot xi nghiép banh keo nhu
sau ( hop/ngay ):

L10 12 14 11 15
12 13 15 15 11
15 12 12 12 13
12 15 15 12 14
13 11 10 14 12

a. Tu cudc diéu tra trén, hay néu dau hiéu la gi ?
b. Hay lap bang phan phdéi thuc nghiém ciing tin s6 cdc gid tri cua moi dau
hiéu d6 va néu ra moét vai nhan xét.
Bai tap 3. Cho bang tan s6:

Giatri | 10 20 30 40 50
Tén s6 5 9 7 3 6 n = 30

Hay viét lai bang s6 liéu ban dau vai sé'lieu'tir bang trén.
V. HUGNG DAN - AP, SO
Bai tap 1:
a. Dau hiéu can diéu tra: " Chdt liwong hoc tdp cua hoc sinh ™
b. Ta cd bang phan phéi thuc nghiém:

Piém so Tén so
3 3
4 2
5 7
6 8
7 9
8 8
9 8
10 5
Téng 56 = 50

Bai tap 2:
a. Diu hiéu cin diéu tra: "Nang sudlam.yige cUa €ong nham™

17
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b. Ta c6 bang phan phéi thuc nghiém:

Hop / ngay Tan so
10 2
11 4
12 7
13 3
14 3
15 6
Téng s6 =25

Tir bang trén, ta thay:
®* €66 tren 25 cong nhan 1am duge 15 hop banh mot ngay, chiém ti lé cao.
* S6cong nhan lam duoc 10, 13, 14 hop / ngay chiém ti 1¢ thap.

Bai tap 3: Tir bing tén s6, ta c6 bang s6 liéu ban ddu nhy sau:

10 20 30
30 40 50
50 10 20
20 30 30
30 20 50
40 10 20
20 20 10
50 50 20
50 10 30
20 30 40

BIEU DO

I. KIEN THUC CO BAN
D€ c6 hinh anh r5 rang vé bién lugng X ngudi ta con dung céc bifu do. Chamg
han nhu bi€u d6 doan thing, biéu d6 chit nh#'. biéu dé hinh quat, bidu d6 dudmng
gap khic ...

1. BIEU DO POAN THANG
Trudc tién, ta xét thi du sau:

18
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[hidul: Cho bang tin so6:
Gid i x 25 45 28 59 81 99
Tinsé m 2 3 7 4 5 4

b

Ll

n=20

Hay lap biéu dé doan thang dé biéu dién cdc so liéu trén.

Gidi
Ta thuc hién theo cdc budce sau: mt
Buwoc 1: Dung hé truc toa do. Trén do, truc g |
hoanh biéu dién cdc gid ri x, truc tung "
biéu dién tan s6 m.
34

Biwéc 2:  Xac dinh cic diém ¢6 toa do l1a cap
s6 gém gi4 tri va tdn s6 cua n6. O 2 e
day, ta duogc: (25, 2) ; (45, 3) : ] -
(28, 2); (59, 4): (81, 5) {199, 4).

Biwoc 3:  Tir diém do ké duong thang vuong
go6c vai truc hoanh.

iA

X
-~ >
25 2845 59 8199

Chi y: Néu ta thay cdc doan -thang bing céc hinh, chit nhat thi ta duoc mot
loai biéu d6 mdi. D6 1, biéu d6 hinh chit nhat.

2. BIEU PO HINH CHUNHAT
Thidy 2: Biéu dé dan s6 Viet Nam qua téng diéu tra trong thé ki XX

64 triéu
54 triéu
30 triéu
16 triéu
4§ &\ NN
1921 1960 1980 1990 1999

Khi v& biu d6 chir nhat, ta c6 thé vé tach roi cdc hinh chit nhat ra
hoac vé sdt vio nhau dé tién cho viéc so sénh.

Chiy:

13
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I1. CAC Vi DU MINH HOA

Vidu 1: Trong ho so khao sét cta dai khi tuong thuy van nam 2004 c6 ghi lai
nhiét do trung binh cua timg thing nhu sau:

Thang | | 2 1314|516 (7 8|9 10I1]}I

~ N

PR S

t° 18120124 |28 (30|31 32312825118 |1

a. Hay lap bang tan s6.
b. Hay biéu dién bang biéu d6 doan thing.
Giai

a. Tacé. bang tdn s0:

Gam |17 | 18 | 20 | 24 | 25 | 28 | 30 | 31 | 32
Tansd | | 2 1 1 1 > I 2./ 1 | n=12

b. Biéu dé doan thing o4

X
—p

17 18 20 24 2528 30 31 32

Yidy 2: Cho biéu dé biéu dién két qua hoc tap cha hoc sinh trong mot 16p qua
mot bai kiém tra. _ 4

6 4 e
5
44 e
o ] WEEERUCTWN. "TRRN. W 9.
1 o
| ; t — >
1 2 34 5 6 7 8 910
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Tir biéu do trén hay:
a.  Nhan xét s bo vé tinh hinh hoc tap cua ldp.
b. Lap bang tan so0.
Gid
a. T biéu doé trén, ta c6 mot s6 nhan xét sau:
= Tinh hinh hoc tap cta l6p & muc khd.
» Khong c6 ban nao bi diém 1 song van c6 ban bi diém dudi trung binh.
= Tilé dat diém 6. 7. 8 la kha cao.

b. Lap bang tin so

Gam | 1 |2 ] 3]a4ls]el7[81]09]10

T | 0 | 1 1214 21718le6l2]1 ] n=3

Vi du 3: Dé kiém tra sttc khoe cia mot trudng trung hoc ca sa c6 S00 hoc sinh.
Ngudi diéu tra da thong ke vé chidu cao clia cdc em thong qua bang sau:

Chiéu cao Giatri Tan so
(tinh theo cm) trung tam
140 - 144 F42 35
144 - 150 140 175
150 - 154 152 200
154 - 158 156 50
158 - 160 159 40
Tong s6 = 500

Hay lap bi¢u do chir nhat dé bifu dién céc sd liéu trén

Gidi "
Lap bicudé chitnhat M
200 -
150 -
100 4
50
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III. CAU HOI ON TAP LY THUYET

Cau hoi 1: Neéu cdc bude vé biéu dé doan thing.
Cau hoi 2: V& biéu dé hinh chit nhat nhur thé nao ?
IV. BAI TAP PE NGHI

Bai tap 1. Trong dot hé vira qua, nha trudng t6 chic hoat dong tréng cay gay
rimg. Két qua thu dugc nhu sau:

Lép | 7A 7B C D
Sé cay trong 15 17 12 18

Hay vé biéu dé hinh chir nhat dé biéu dién két qua trén.

Bai tap 2. Luogng mua trung binh hang thiang trong nam 2004 & Ha Noi duoc tram
khi tugng thuy van ghi lai trong bang dugi day (do theo mm va lam tron dén
mm):

Thang | | | 2 |3 [ 4|56 | 7| 8] 9 |[10]11]12
Luongmua | 30 | 30 | 30 | 40 |'80-{-80 | 120 | 150 | 100 | 50 | 40 | 30

B S

Hay vé biéu do doan thing va-nhan xét

Bai tap 3. Dién tich dat rimg & nudc ta ngay cang bi thu hep. Theo thong ké tir nam
1995 dén 1998, mdi nam s6 dién tich dat rimg bi tan phd nhu sau (don vi: nghin
ha)

Nam 1995 | 1996 | 1997 1997
Dién tich 25 10 15 18

Hay v& biéu dé hinh chit nhat dé biéu dién két qua trén.

V. HUGNG DAN - PAP SO 18 cay
Bai tap 1:

7D
Biéu do biéu dién s6 cdy trong trong dip hé ciia khoi 7
22
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Bai tap 2: mm
150

120
100}
-0 1 T

50 A
401 S . ‘ N .

30 4~
0 | |

2 3 4.5 .6 7 8 910 11 12
Biéu tl'n biéu dien licong mua trong nam 2004 o Ha Noi

Théang

Tir biéu do6 trén ta ¢6 nhan xét: | khu vuc Ha Noi. luong mua 16n nhét la vao
thang 8 va troi kha hanh kho vao cu6i nam va diu nam.
Bai tap 3:

\\

\

7

g

1998 1999

Biéu do biéu dién dién tich dat rimg bi pha.

|
. https://tieulun%gpto.org
Tron Bo SGK: https://bookgiaokhoa.com



Download Ebook Tai: https://downloadsachmienphi.com

OO
IO

SO TRUNG BINH CONG

B
I. KIEN THUC CO BAN
1. SO TRUNG BINH CONG CUA DAU HIEU
Thidy 1: Cic diém Todn ctia Cu Ti nhu sau: 8,7.9,5,6,8,10,7,6,7
Tir dé, ta c6 bang tan s6:

Diém s (x) Tan s6 (m)
5 i
6 2
7 3
8 2
9 |
10 |
n= 10

Nhu vay, diém trung binhmon Fodncia Cu Th bing:
5.1+62+73+82+9.1+10.1):10=73:10=17.3.

Viy; 7,3 la gia tri trung binh cua diu hiéu.

Tir d6, ta ¢6 dinh nghia:

Gid tri trung binh ctia mét dau hiéu la trung binh cong cdc gid tri coa dau hiéu
d6. Ki hiéu: Gid tri trung binh ciia diu hiéu Xla X

2. CONG THUC TiNH SO TRUNG BINH CONG CUA DAU HIEU
Tur cach tinh & thi du trén, ta ¢c6 mot s6 nhin xét sau:
Nhan xét:  Dua vio bang tdn s6, ta c6 thé tinh s& trung binh cong clia mot
ddu hiéu nhu sau:
1. Nhan timg gid tri v@i tan 0 tuong img.
2. Cong tit ci cic tich vira tim duoc.

3. Chia tong dé cho s6 céc gia tri (hay tong cdc tan so).

Vay, ta ¢6 thé sir dung ngay cong thirc khi di c6 bang thuc nghiém:
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X =
n

trong do6:
* n=n,+n,+..+n,.

" X, Xy, ..., X 12 k gid tri khdac nhau ctia dau hiéu X.

* n,n,..,n laktan so twong img.

Nhu vay, trong thi du trén, ta ¢6 bang sau:

Piém so (x) | Tanso (n) Tich x.n
5 ] 3
6 2 12
F 3 21
8 2 16
9 ] 9
10 ] '”’1(} 5{ _ Z} =73
N=10 Fong:73 10

3. Y NGHIA CUA SO TRUNG BINH-CONG
Gia tri trung binh duge dung dé nhan dinh chung vé két qua diéu tra hoic so
sdnh gitta cdc dau cing lodi V6 nhiu:'Chang han, mu6n so sanh két qua hoc tap
mon Toin cta ban Ti va ban Teéo, ta phai tinh diém trung binh mon Todn cua hai
ban roi lay két qua do so sanh vai nhau.

Toém lai:

SO trung binh cong thutong dive ding lam dai dién cho ddu hiéu, déic biét la khi

muon so sanh cdac ddau hiéu ciing loai.

Chiay: 1. Khicdc gid tri cua bién luong co sur chénh léch qua lén thi gid tri
trung binh khong thé dai dién cho bién lugng ma phai két hgp
~ cuing nhimg s0 khic.
2. S6 trung binh cOng ¢6 thé khong thudc day gid tri ctia diu hiéu.

4. MOT CUA DAU HIEU
Thidy 2: Mot cira hang bdn banh keo ghi lai loai binh da bin trong mot thing theo
cdc ma khdc nhau:

Ma banh A B C D

So luwong 150 50 32 18 N =250
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Diéu ma ctra hang quan tam 1a "Loai banh ndo dicoe ngueoi tiéu ding wa chuong
nhdt". Trong trudong hop nay, do gid tri cia dau hiéu chénh léch khd 1on nén loai
bianh c6 ma la A sé la dai dién chit khong phai la so trung binh cong cua dau
hiéu. Nhu vay, ma banh A véi tin s6 Ion nhat duge goi la mot.

Toém lai:

Mét cita ddu hiéu la gid tri c6 tan sé lom nhat trong bang tan s6.
Kihiéu: M,,.

II. CAC Vi DU MINH HOA

Vidu 1: Diéu tra 100 gia dinh chon ra tir 800 gia dinh trong mot khu vue dan
cu, ngudi ta ¢ bang phan phoi thuc nghiém sau:

X m,
13
20
17
12
15
11
5
¥

Tong s6 = 100

00 ~1 ON L B L 1N

Tim gid tri trung binh X clabienTuong
Gidi

Ap dung cong thiic, ta dugc:
o _ 1.13+4220+3.17+4.12+5.15+6.11+7.5+8.7 380

X= = 3,84
100
Yi dy 2: Ta c6 bang phan phoi thuc nghiém sau:
Diém s6 mébi ldn bin m,
(X))
10 25
9 20
8 31
7 8
6 10
5 6
Tong s6 = 100

Tim gid tri trung binh X cia bién lugng
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G
/\p dung cong thuec, ta duge:

- 1025+920+831+78+6.10+5.6 824

X= 8.24
100 100

Yi du 3: Chimg minh riang:
"Néu cong cdc gida tri cua bién luong voi cing mot so' thi so" trung binh cia bién
litong ciing dwoce cong vai so do”,
Guai
Gia s
" Xy, Xy, Xu ..., X 12 cdc gid tri cua bién luong.

*  m,,m, m,..,mlacdc tan s6 tuong \mg.

Taco:n =X, + Xy + X+ oo+ X =5 K =L T X2 TR F e F R T
n

Gia str a la s6 duge cong thém vao-moi bién lugng

Vay gia tri cua ciac bién luong la: | (x\=+ a), (X, + a), (X; + @), ..., (X, + a).

Khi dé:

= (x; +a)m +(xpha)moct (x§ +a)my ot (X, +a)m,
I =
n

Xym;+X,m,y +Xymy+...+Xx, M +{mM; +m, +my +...+m, Jd
1724 2%%2 34503 | S 1 1 2 3 K

n

XM, + X,M, + X3my + ..+ X, M, +na

n

XMy 4 Xomy + XaMy 4.+ X My

+a=X+a (dpcm)
n

I11. CAU HOI ON TAP LY THUYET

Cau hoi 1:  S6 trung binh cong la gi ? Néu cong thiic tinh.

Cau hoi 2:  S6 trung binh cong dung dé la gi ? Trong trudng hop nao khong
dugc st dung s6 trung binh cong dé lam dai dién ?

Cau hoi 3: Mot cta ddu hiéu la gi ?

IV. BAI TAP PE NGHI

Bai tap 1. Tinh trung binh cong cua 10 thung hang. Trong d6 c¢6 3 thing ning 5
kg: 2 thung nang 6 kg; 4 thung nang 7,5 kg; 3 thung ndng 8 kg va | thung nang
9kg
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Bai tap 2. Ngudi ta diéu tra trén 8 phan ur. cic thong s6 nhan duoc la: 15, 30, 25,
45, 35. 40, 45, 50.
a. Tinh tdn s6 cia mdi thong so.
b. Tinh gid tri trung binh ctia moét bién lugng.
Bai tap 3. Nguoi ta kiém tra 10 em hoc sinh dé ddnh gid chat luong hoc tap chung
cua ca lop. Diém ma cic em do dat duoe nhu sau: 9, 4, 6, 5, 10,6, 8, 4, 8, 9.
a. Tinh tan s6 ciia moi thong so.
b. Lap bang phan phoi thue nghiem.
¢. Tinh gid tri trung binh cia moét bién huong.
Bai tap 4. Chimg minh rang:
" NEu trir cde gia tri cia bién lhiiomg voi ciing mot s6' thi 6" trung binh ciia bién

litong ciing ditoe triv voi so'do ™.
V. HUGNG DAN - DAP SO

Bai tap 1: Ta c6, bang phan phoi thue-nghiém sau:

Trong luong | Tansa{m) | Tich x.m

5 3 15

6 2 12

7.5 4 30

3 24

C
1 9 - 90 .
N =10 Téng: 90 - 10

Vay trung binh céng cia 10 thing hang l1a 9 kg.

Bai tap 2: Ta c6, bang phin phoi thuc nghiém sau:

Thongsdo | Tanso(m) | Tichx.m
15 1 15
25 l 25
30 I 30
35 1 35
40 l 40
45 2 92

50 1 50 = 2
: X = _‘i(_) =30
N=8 Tong: 240 8
Vay trung binh cong cuia cic thong so la 30.
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Bai tap 3: Ta co, bang phan phoi thue nghiém sau:

Piém so Tan so (m) Tich x.m B
| 4 | 2 8 )
5 ! | 5
6 2 12
8 2 16
9 2 18
10 1 10 e
5 X = f)—? =06,9
N=10 Tong: 69 10

Vay trung binh cong diém clia cic em hoc sinh la 6,9.
Bai tap 4:
Gia sir:
" X, Xy, Xu, ..., X, |2 cdc gid tri cua bién luong.
*  m,, m,, M, ....m, lacdc tin sO.tuong \ig.
Tacod: n=x,+ X, + X, + ... + X,.

n

Gia str a 12 s6 duoc trir di & moi bién lugng

Vay gid tri cua cdc bién lugng la: (x, — a), (X, — a), (X, — a), ..., (X, — a).
- (x, —a)m, +(xy=a)my +(x; “a)mid i+ (x, -a)m,

= X1 =
f
XM, +X;M, + Xamy +...+x,m, +(m, -my-...—-m,)a
B n
XMy 4 XMy + XM+ F XMy —0a
- n
X,M, +XyMy + XMy +...+ X, m,

o —a=X-a (dpcm)
n

Dé hd trg cho viéc tinh todn cic em hoc sinh hdy tim doc bo sdch Giai |
toan bing may tinh cia Nhém Cu Mén.
B0 sdch gém 4 cudn : ,
Cuénl:  Hudng din sirdung may tinh CASIO fx — 570Ms giai tadn
Cuon2:  Sirdung miy tinh CASIO fx — 570 giai todn THCS

Cuén 3:  Sirdung may tinh CASIO fx - 570 giai todn THPT

Cuon 4: 81 dé thi Giai todn trén mdy tinh CASIO
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cavenG 1 - BIEU THUC PAI SO

Trong chuong nay chiing ta sé xem xét cdc van dé sau:

o O N O G W

Khai niém vé biéu thic dai sé
Gia tri clia mot biéu thuc dai so
Dan thuc

Bon thic dong dang

Da thuc

Cdng, tni da thiic

a thirc mot bién

Cong, tri da thilc mot bién
Nghiém cuia da thic mét bién
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KIIAI NIEM VE
BIEU TIIUC DAI SO
I. KIEN THUC CO BAN

1. BIEU THUC SO

Ihidul: Tagoi: 6+8-1, 3.6-3, 83+11,..

1a cdc biéu thic s6. Nhu vay, ta c6 thé dinh nghia:

Cdc so duoc néi voi nhau bdi cdc phép tinh (cong, triv, nhan, chia, ndang lén liy
thira) dwoc goi la cdc biéu thic s6.

2. BIEU THUC PAI SO

Thidu2; Tagoi: 2a+b-1, 3.x’—xy, c:3+lla,..
1 cdc biéu thic dai s6.

Trong biéu thic dai 6, cc chit c6 thé(dai/dién cho nhitng s6 tuy y. Nhimg chit
nhu vay duoc goi la bién so' (goi tat 1abién).
Nhu vay, ta c6 thé dinh nghia:

Cdc bién duoc néi véi nhau bai cdc phép tinh (céng, trir, nhdn, chia, ndng lén liiy
thita) dicge goi la cdc biéithitc dai 56
Thiduy 3: Cho hinh chir nhat c6 hai canh Tién ti€p bang a va b.
a. Viét biéu thirc tinh chu vi cia hinh chir nhat.
b. Viét biéu thirc tinh dién tich cua hinh chit nhat.
Gidi'
a. Ta cé chu vi hinh chir nhat (CV) dugce cho bdi: CV = 2(a + b).
b. Ta cé dién tich hinh chir nhat (S) duoc cho bdi: S = ab.
Chiy: |. Trong biéu thic dai s6, ngudi ta ciing dung cdc ddu ngoac dé chi
thit tu thuc hién cdc phép tinh.
2. Trong biéu thic dai s6, vi cdc chif dai dién cho s6 nén khi thuc hién
cdc phép toan trén cdc chi, ta ¢6 thé 4p dung nhimg tinh chat, quy
tac phép toan nhu trén céc s6. Thi du:

" X+Yy=Y+X, Xy =yx - Tinh chdt giao hodn.

" (X+Yy)+z=x+(y: 2),(xy)z=x(yz) - Tinh chdt két hqpi

* (X +Y)z=xz+yz—Tinh chat phdan phoi.
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* xx=x’, Xxx =x".

*  —(X-V+2Z)=-X+Yy-z- Quy tdc doi dau.

Thidyd: Viét biéu thic dai s6 hién thi:
a. S0 gio di hét quang duong AB dai x (km) clla mot ngudi di xe may vdi van
toéc 30km/h.
b. Téng quang dudng di clia mot nguoi. biét:
* Ngudi do di bo trong x gio vdi van t6c 5 km/h.
*  Ngudi do di xe dap trong y gid vdi van toc 12 km/h.
* Nguoi dé di xe mdy trong z gid véi van t6¢ 30 km/h.

Giai

a. Ngudi di xe mdy di quang duong AB dai x km vé6i van t6c 30km/h mat:
X
— (gi0).
30 ¢

b. Tacé:

* Quing dudng ngudi d6 di bo trong x gid véi van téc 5 km/h 1a: 5.x (km).

* Quang dudmg nguoi do di xe dap trong y gid vai van toc 12 km/h la: 12.y (km).

* Quing dudng nguoi do di xe may trong z gis var van téc 30 kmv/h la: 30.z (km).
Vay, téng quing dudmg di chia ngudi d6 1a: 5x +-12y + 30z (km).

II. CAC Vi DU MINH HOA
Viduy 1; Viét biéu thirc dai s6 dé dién dat cdc y sau:
a. Toéng cta a va b lap phuong, b. Tong cdc lap phuong cla a va b.
c. Lap phuong cua tong a va b.

Giai

a. Tacé,t6ng chaa va b lap phuong 1a: a + b'.
b. Tacé, t6ng céc lap phuong clia a va b la: a* + b,
c. Tacd, 1ap phuong clia téng a va b la: (a + b)".
Viduy 2: Sir dung céc thuat ngir da hoc dé doc céc biéu thirc sau:

a. x’+38 b. 9x’ c. (x-D(x+1)
Gidi
a. Tadoc x’ + 8 1a: " Téng cia x binh phuong va 8 .
b. Tadoc 9x'la: " Tich ctia 9 va x lap phuong "
c. Tadoc (x—1)(x + 1) 1a: " Tich clia hiéu hai s6 x vi | véi t6ng cla ching ".
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Vidu 3: Cho hinh chir nhat ¢6 chiéu dai hon chiéu rong 6¢cm. Viét biéu thic
tinh dién tich cua hinh chir nhat.
Giul
Cach I: Gia surhinh chir nhat ¢6 chiéu rong bang X, suy ra chiéu dai bang x + 6.
Khi d6, dién tich hinh chir nhat (S) dugc cho boi: x(x + 6).
Cdch 2: Gia sirhinh chit nhat ¢6 chiéu dai bing x, suy ra chiéu rong bang x — 6.
Khi dé, dién tich hinh chir nhat (S) dugc cho boi: x(x - 6).
I1l. CAU HOI ON TAP LY THUYET
Cau hoi 1:  Phat biéu dinh nghia biéu thitc s6. Cho vi du.
Cau hoi 2:  Phat biéu dinh nghia biéu thiic dai s6. Cho vi du.
Cau hoi 3: Trong biéu thitc dai s6 ta ¢6 thé d4p dung nhimg tinh chat, quy tic phép
toan nhu trén cic biéu thifc s6 hay khong ? Tai sao ?
IV. BAI TAP DE NGHI
Bai tap 1. Viét biéu thirc dai s6 dé dién dat'cic y sau:
a. Tong cua a binh phuong va b lap phuong.
b. Hiéu cic lap phuong,cua a va b.
¢. Lap phuong cua hiéuavab.
Bai tap 2. Sir dung cdc thuat'ngir'di hoe dé doc ¢dc biéu thic sau:

a. x'—1 b. 5:x ' c. (x+8)}x-2)

Bai tap 3. Viét biéu thirc tinh dién tich cta hinh chit nhat, biét hinh chir nhat ¢é
chiéu dai hon chiéu rong 2cm.
Bai tap 4. Viét biéu thitc tinh dién tich cha hinh thang c6 ddy 16n bang hai ddy nho
va dudng cao la h.
Bai tap 5. Viét biéu thite dai s6 dé dién dat cdc y sau:
a. Mot s6 khi chia cho 5 duge thuong 1a a va du 1. Téng cua s6 d6 véi 2 thi
chia cho 6 duge thuong 1a b va du 2.
b. Mot so khi chia cho 8 duoc thuong 1a a va du 5. Hiéu cua s6 dé vdi 9 thi
chia cho 11 duoc thuong la b va du 3.
Bai tap 6. Trong hod don thu tién dién cia mot ho gia dinh, chi s6 dién tiéu thu la
250 s0. Hoi nguoi do phai tra bao nhiéu tién néu: |
a. Hod don dugc tinh theo hé so 1, nghia la:
* 100s0 diu tien ho phai tra a dong/1 s6 dién.
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* 100 so6 ti€p theo ho phai tra b déng/1 s6 dién.

* Vatirs6 201 trd di ho phai tra c déng/1 s6 dién.
b. Hoa don dugc tinh theo hé s6 2, nghia la:

* 50 s6 ddu tién ho phai tra a déng/1 s6 dién.

= 50 s6 ti€p theo ho phii tra b dong/1 6 dién.

s Vatirs6 101 trd di ho phai tra c déng/1 s6 dién.

V. HUOGNG DAN - PAP SO

Bai tap 1.

a. Taco, tOng cha a binh phuong va b lap phuong la: a? + b’

b. Tacé, hiéu cic lap phuong claavabla:a' - b'.

c. Tacé,lap phuong cia téng a va b la: (a ~ b)".

Bai tap 2.

a. Tadoc x' - 11a: "Hiéu cta x 1ap phuong va 1".

b. Tadoc 5: x?1a: "Thuong clia 5|va 'x-binh phuong".

c. Tadoc (x + 8)(x —2) 1a: "“Tich cuatdng hai s6 x va 8 vdi hiéu hai s6 x va 2",

Bai tap 3.

Cdch I: Gia sir hinh chir nhat ¢6 chiéu rong bang x, suy ra chiéu dai bang x + 2.
Do d6, biéu thirc dién tichy x(x'+2):

Cdch 2: Gia sit hinh chir nhatc6chiéu dai bang X, suy ra chiéu rong bing x - 2.
Do d6 biéu thic dién tich: x(x - 2). '

Bai tap 4.
Cach I: Gia sit hinh thang c6 day nho bing a, suy ra ddy 16n bang 2a.
e B .. (a+2a)h 3
Khi d6, dién tich hinh thang (S) dugc cho boi: ~——— = Eah :

Cdch 2: Gia sir hinh thang c6 ddy 16n bang a, suy ra ddy nho bing % :

a

(d + ~)h
Khi dé, dién tich hinh thang (S) dugc cho bai: —————2—2-—— = %ah

Bai tap 5.

a. Mot s6 khi chia cho 5 duge thuong la a vadu 1. Vay, s6 d6 la: 5.a + |
Téng ciia s6 d6 véi 2 thi chia cho 6 dugc thuong 1a b va du 2.
Taduge: S.a+1+2=06b+2.
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b. Mot s6 khi chia cho 8 duge thuong 1a a va du 5. Vay, s6 dé la: 8.a + 5.
Hiéu cta s6 dé véi 9 thi chia cho 11 duogc thuong 1a b va du 3.
8a+5-9=11b+3

Bai tap 6.
a. Néu hod don duoc tinh theo hé s6 1, ta ¢cé:

* SG tién cta 100 s6 ddu tién la: 100a dong.

* S6 tién cua 100 s6 ti€p theo la: 100b déng.

= S0 tién cua 50 s6 tiép theo la: 50c déng.

Vay, t6ng s6 tién ho phai tra la: 100a + 100b + 50c (d6ng)
b. Néu hod don dugc tinh theo hé s6 2, ta ¢cé:

» S04 tién cua 50 s6 dau tién la: 50a dong.

* S6tién cua 50 s6 ti€p theo 1a: 50b dong.

= S6 tién cia 150 s6 ti€p theo la:-150¢ dong.

Vay, tong s6 tién ho phai tra 1a: 50a # 50b + 150c (d6ng)
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EHEEE  GIA TRI CUA MOT
L@ BIEUTHUC DAL SO

I. KIEN THUC CO BAN

Chiing ta bat ddu vdi viéc thay a = ~ vao biéu thitc 4a’ + a - 1, ta duoc:

3I¥ 3 .
4('}’] +——l=2+z——l=2'
4 4 4 4

+ | w

Khi d6. ta n6i 2 la gid tri cua biéu thire 4a° +a - 1 taia = 1

Nhu vay, ta cé:

Dé tinh gid tri ciia mot biéu tliic dai sé tai nhitng gid tri cho tricdc ciia cdc bién|

ta thay cdc gid tri cho truéce dé vao biéu thiic réi thiee hién cdc phép tinh.

2! T4 ” . . y . 7 ) + « l
Thidul: Tinh gid tri ctia biéu thitc X’y + Xy’ taix =l vay = o

Giai
1 .
Thayx=lviiy=5 vao biéu thire da cho, ta dugc:
DR LN DL e g
2 2 2 2 4 4

T T : . . 3
Vay, gi tri chia biéu thic X’y + Xy’ taix =l vy = . bing e

Chi y:  Dé phit trién bai todn tinh gid tri cia biéu thic dai s6, ngudi ta thudng
yéu cdu ching ta "Xdy dimg biéu thic roi tinh gid tri ciia biéu thic
trong mot hodc nhiéu trieong hop cu thé ". Thi du sau sé minh hoa
diéu nay.

Thidu2: Mot voi nude chay vao mot bé nude, mdi phit duge x lit. Cung liic do
. P , ” N J X ’ k) ” hot l
mot voi nude khdc chay tir bé ra, moéi phiit chay dugc moét luong nude bang i

lugng nude chay vao.

a. Hay biéu thi 56 nudc c6 thém trong bé sau khi dong thdi ma ci hai voi trén
trong y phuit. .

b. Tinh s6 nu6c c6 thém trong bé trén, biét x = 36, y = 60.

]
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Giai
a. Nhan xét rang, luong nudc c6 thém trong bé sau khi déng thdi mo ca hai voi
. o g ooy 8 o i Figte A e D
trén trong moi phit bang 2 luong nude chay vao, tic 1a bang 2 X.
Do d6. s6 nudc ¢6 thém trong bé sau khi dong thoi md ca hai voi trén trong y

.3
phut bang P xy (lit).

b. Thay x = 36, y = 60 vao biéu thifc trén, ta dugc: 3— .36.60 = 1620 lit.

Vay, s6 nudc ¢6 thém trong bé sau khi dong thoi ma ca hai voi trén véi
x = 36, y = 60 bang 1620 .

II. CAC VI DUMINH HOA
Yidu 1: Tinh gid tri cha biéu thifc 4X% 4 2x = | tai x = ~1 vatai x :% .

Giai .

a. Thay x = -1 vdo biéu thirc di cho, ta duge: 41 +2(-1)-1=41-2-1=1.
Vay, gid tri cha biéu thirc X% 4 2% 200 i X =21 bang 1.

2 .
b. Thayx= —;— vao biéu thirc da cho, ta duoc: 4. (%) +2. —21— -1=1+1-1=1L

Vay, gid tri clia biéu thitc 4x* + 2x — 1 tai x = é— bang 1.

Vidy 2:; Tinh gié tri cha biéu thic x -2y’ + z' tai x =4,y =-l vaz=-1.
Giai '
Thay x =4,y = -1 va z= -1 vao biéu thi, ta ducc:
4-2(-1+(-1)'=4-2-1=1.
Vay, gid tri clia biu thitc x -2y’ +z' taix =4, y=-1 vaz= -1 bing 1.
Vi du 3: Mot manh vudi hinh chit nhat ¢6 chiéu dai bing x(m), chiéu rong bang
y(m) (v6i x, y > 2). Ngudi ta mé mot 16i di xung quanh vudn (thudc dat cua
vudn) rong 1(m). :
a. Vié biéu thic tinh dién tich ciia phan d4t cdn lai dé tréng trot.
b. Tinh dién tich khu dat trong trot biét x = 14m, y = 10m.
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Gidi
a. Phdn dat con lai dé trong trot c6 hinh chir nhat véi:
*  Chiéu dai bing x - 2.
*  Chiéu rong bang y - 2.
Do d6, dién tich cia phin dat tréng trot bang:
(x = 2)(y - 2).
b. Thay x = 14m, y = 10m vao biéu thifc trén, ta dugc:
(14 -2)(10-2) = 12.8 = 96m’.
Vay, dién tich ctia phin dat tréng trot v6i X = 14m, y = 10m bang 96m’.
Vi du 4: Mot ngudi cong nhan lap mdy duge hudng luong nhu sau:
Luong cing: 20 dong / thing.
Luong trich nhiém (néu ¢6): 5 dong / thing.
Luong 1am thém (néu c6): 1'ddng)/ 1 san phdm.
Hoi, mic luong ciia anh An 12 bao nhiéu néu:
a. Trong mot thing, anh An di lip thém duoc 4 san phdm.

b. Trong moét thing, anh An dugc cong nhan la ngudi c6 trach nhiém va da lap
thém dugc 3 san phim.

iy
|

- X—2 —

— x —

Gidi

a. Trong mot thdng, anh An-dilipthém duoc4-sin phdm. Do d6, luong cha anh
Anla: 20+ 1.5 =25 (d6ng) y

b. Trong mot thing, anh An dugc cong nhan 1a ngudi c6 trdch nhiém va da lip
thém duge 3 san phdm. Do d6, luong clia anh Anla: 20+ 5+ 1 . 3 = 28 (d0ng)

IIl. CAU HOI ON TAP LY THUYET

Cau héi 1: Hiy neéu céch tinh gi4 tri cia mot biéu thic dai s6 tai nhitg gi4 tri cho
trudc cuia cédc bién.

IV. BAI TAP PE NGHI
Bai tap 1. Cho biéu thic: 9x* +3x - 1.

Tinh gi trj ciia biéu thic tai x = -1 vi tai x =‘-;-.

Bai tap 2. Cho biéu thiic 4x + 6x — 8. Tinh gié trj ciia biéu thic tai:

a. x=3. b. x=-2. 1
c. X=——.
2

Bai tap 3. Tinhgién’icﬁabiépthﬂcx’—Zy+z‘taix=—-3.y=3vilz=—2.
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Bai tap 4. Cho biéu thirc (x*y - 2x — 2z)xy. Tinh gid tri cua biéu thic tai:
v oxsly=-less o x=dymazecs
2
Bai tap 5. Mot manh vudi hinh chir nhat ¢6 chiéu dai bang x(m), chiéu rong bang
y(m) (v&i x, y > 4). Ngudi ta md mét 16i di xung quanh vuon (thudce dat cua
vuon) rong 2(m).
a. Viét biéu thirc tinh dién tich cta phin dat con lai dé tréng trot.
b. Tinh dién tich khu dat trong trot biét x = 16m, y = 12m.
Bai tap 6. Mot voi nude chay vao mot bé nude, mébi phit duge x lit. Cing lic dé mot

voi nudc khéac chay tir bé ra, mdi phit chiy dugc mot luong nuée bang ~23- luong

nudc chay vio.
a. Hay biéu thi s6 nudc ¢6 thém trong bé sau khi ddng thdi md ca hai voi trén
trong y phuit.

b. Tinh s6 nudc c6 thém trong bé trén, biét x = 27,y = 30.
Bai tap 7. Hoa don thu tién dién thoai cia mot ho gia dinh duoge tinh nhu sau:

Thué bao hang thang la 27000 déng (bat budc).
200 phiit ddu tién ho phai tra-120 déng/ L phiit.
500 phiit ti€p theo ho phai tra 80 dong/1 phuit.
Va tir phiit 701 tro di ho phai tra 40 déng/1 phut.

Hoi gia dinh d6 phai thanh toan bao nhiéu tién dién thoai néu:

a. Mot thang ho sir dung hét 680 phuit.

b. Mot thiang ho sir dung hét 1028 phuit.

V. HUGNG DAN - PAP SO
Bai tap 1.

a. Thay x=-1 vao biéu thiic di cho, ta duoc: (=12 +3(-1)-1=9.1 -3 -1 =5,
Vay, gid tri clia biéu thic 9x* + 3x — 1 tai x = -1 béng 5.
Log b Bt 1Y 1
b. Thayxz;véob:éuthut:dacho,taduqc:(). 8 +3.-§—-1=1+l—l=l.

Vay, gi tri clia bidu thic 9x2 + 3x — 1 tai x = -;- bing 1.

Bai tap 2.
b. 46. c. -4. d. -10.
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Bai tap 3. Thay x = -3,y = 3 vd z = -2 vao biéu thiic, ta dugc:
(-3)'-23+(-2)"=-27-6-32=-65.
Vay, gid tri cha biéu thitc x* — 2y + ' tai x = -3, y = 3 va z = -2 bing —65.
Bai tap 4. '
a. 9 b. -16.
Bai tap 5.
a. Phan dat con lai dé tréng trot c6 hinh chir nhat véi:
* Chiéu dai bang x — 4.
=  Chiéu rong bang y ~ 4.
Do dé6, dién tich cua phan dat trong trot bang: (x — 4)(y — 4).
b. Thay x = 16m, y = 12m vao biéu thic trén, ta duoc:
(16 - 4)(12 - 4) = 12.8 = 96m’.
Vay, dién u’cﬁ cua phan dat trong trot véi-x-= 16m, y = 12m bang 96m’.
Bai tap 6.

a. 3‘% (iv). | b. 270 lit.

Bai tap 7.
a. Mot thing ho sir dunghét 680 phiti Do, s6'tién chi ti€t nhu sau:
*  Thué bao hang thing 1a-27000-(d6ng):
= 200 phiit ddu tién ho phai tra: 120 . 200 = 24000 (d6ng).
* 480 s0 ti€p theo ho phai tra: 80 . 480 = 38400 (d6ng).
Vay, téng s6 tién ho phai thanh todn la:
27000 + 24000 + 38400 = 89400 (dong).
b. Mot thing ho sir dung hét 1028 phiit. Do do, s6 tién chi tiét nhu sau:
* Thué bao hang thiang 1a 27000 (dong).
= 200 phiit ddu tién ho phai tra: 120 . 200 = 24000 (dong).
* 500 s6 ti€p theo ho phai tra: 80 . 500 = 4000 (d6ng).
= 328 506 ti€p theo ho phai tra: 40 . 328 = 13120 (d6ng).
Vay, tdng s6 tién ho phai thanh toén la:
27000 + 24000 + 40000 + 13120 = 104120 (d6ng).
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PON THUC

o DO
o 0

I. KIEN THUC CO BAN

1. PONTHUC
Ihidy 1
a. Cac biéu thice dai s6 nhu 9, a, r X. 6xy“.... duge got la cic don thiic.

b. Cic biéu thifc dai s6 x + 2, x ~ 3x’y, ... khong phai 1a don thitc.

.

> | W
< | =

Nhu vay, ta c6 thé dinh nghia:

Don thirc la biéu thicc dai s6' chi gom mot sé, hode mot bién, hodc mot tich
gilta cdc s6 va cdc bién.

8§60 diwoc goi la don Huic khéng.

Thidu 2: Cho hai chit s6 x, y. Hay lap hai biéu thic dai s6, trong dé mot biéu thi
12 dom thitc con mot biéu thire khong 13 don thic.

Gidi

Véi hai chit s6 X, y, tacco:

*  Pon thic 1a xy (hodc 22X, 8y, 9%y"..72).

|
* x+vy(hoic x - 2y, —, %ﬁ ....) khong l1a don thirc.
X Iy

Nhan xét:  Nhu vay, mot biéu thic dai s6 néu c6 chita mot trong cac phép
todn + , —, : (s6 cho bién hodc bién cho bién) thi sé khong phai la
dom thirc.

2. PON THUC THU GON

Véi don thic 12x%y® c6 thé duge viét duéi cac dang khéc, thi du:
12xy'xy?, 3x2.4y",...

diéu khdc biét gitra 1 2x’y* véi cdc dang khac ctia no la:

= Trong d6 cic bién x, y ¢c6 mat mot ldn dudi dang mot liy thira véi s6 m
nguyén duong.

» N6 la tich cia mot s6 vGi cic bién.

Khi dé, ta n6i 12x%y® 1a don tluic thu gon, trong dé:

= 12 1a /ié s6 clia don thic dé.

4
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*  x’y* 14 phdn bién ctia don thic dé.
Nhu vay, ta ¢6 thé dinh nghia:

Don thitc thu gon la don thitc chii gém tich cia mér s6 véi cdc bién ma méi bién
dd duoc nang lén lity thira voi s6 mii nguyén duong.
Trong do:

s 86 néi trén duoc goi la hé s6 cuia don thirc thu gon.

*  Phan con lai goi la phan bién cua don thitc thu gon.

Chiay: 1. Taciing coi mot s6 la don thirc thu gon.

2. Trong don thirc thu gon, moi bién chi dugc viét mot l1an. Thong
thuong, khi viét don thitc thu gon ta viét hé s6 trude, phan bién sau
va cac bié€n dugc viét theo thir tu bang chir cai.

Tir nay, khi n6i dén don thiic, néu khong néi gi thém, ta hiéu do la

don thic thu gon. \

Thidy 3:
a. Don thic x’y" 12 don thitc thu gon va cé-hé 6 bang 1.
b. Cic don thiic 3xyx, Sx’yz'xy*, ... khéng phai 12 don thitc thu gon.
3. BAC CUA MOT PON THUC

Véi don thirc 12x%y° ta thdy:

* Bién x c6 s6 mil bang'2!

* Bién y cé s6 mii bang 6.

* Téng cdc s6 mil chia cdc bién trong don thic 1a 2 + 6 = 8.

Ta néi 8 1a bac cia don thic 12x7y°.

Nhu vay, ta c6 thé dinh nghia:

Bdc cia dom thitc ¢6 hé s6 khdc 0 la t6ng s6' mii cua tdt cd cdc bién c6 trong doq

thic d6.
Thidy 4: Cho hai chit s6 x, y. Hay lap hai don thiic thu gon, trong d6 mot la don
thirc bac 8 con mét 1a don thic bac 9.

Gidi ' ,
Véi hai chir s6 x, y, ta cé:

= Pon thic thu gon bac 8 1a x"y (hodc 2x*, 8y*, 9x%y%,...).

*  Don thitc thu gon bac 9 1a 6x’y’ (hoic x°, 6y°, 9xy",...).

Chi y; Mot s6 1a don thirc thu gon c6 bac bing 0.
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4, NHAN HAI PON THUC

Pé nhan don thac 3x’y* véi don thic 2xy’z®, ta thuc hién:
| o Nhdn cac hé so vai nhau

3x’y.2xy’z" = (3.2).( xzy".xlyzz“)

» Nhan cdc phdan bién voi nhau

= (3.2).(x2x)(y Y. = 6xly's. ’
Gom cdc bién giéng nhau va sir dung
quy tdc nhan hai lity thita cting co sé

Nhur vay, ta ¢6 quy tac:

Dé nhan hai don thitc, ta nhdn cdc hé s6 véi nhau va nhdn cdc phdn bién véi |
nhau.

. . L2 . 3 oot cam : o
Thidy 5: Cho hai don thirc gazb va Eabzc.Tmh tich ctia hai don thac va xdc

»

dinh hé s8, bac cua don thiic thu duoc.

Giai
Ta cé: < a’b. 3 ab’c = (33 (a’b.ab’c) = (a’.a).(b.b?).c = a'b'c.
3 2 32
Khi d6, don thic a'b'e ¢ he's6'bang 'l va'co bac bang 3+ 3+ 1=17.
Nhan xét. 1. Tichcua hai don thic,1a mot don thirc.

2. Mbéi don.thifc.déu cé thé vi€t thainh mot don thire thu gon, thi
du: 3x%y (-4)xy’ (-8)y = 96x'y".
Thidy 6: Cho don thic 3xy’z'(-2xy*). Thu gon don thifc va chi ra hé s6 cuing bac
cua no.
Giai
Vi4t lai don thirc du6i dang:
3xy" 7 (-2xy*) = [3.(-2)).(xy’Z’ xy") = -6.(x.x)y’.y").Z' = -6x’y"Z".
Nhu vay Jon thic c6:
= He s6 bang - 6.
« Cobicbing2+6+3=11.

II. CAC Vi DU MINH HOA

Vidul: Trong cdc biéu thic sau, biéu thitc nao 1a don thic (Vi sao ?):

9 b. x. c. 8xy.6z. d. x-—4y.
a. -—.

8
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Giai
9 b - -~ P » > " n
a. — 3 1a don thue, vi né chi gobm mot s6.

b. x la don thic, vi né chi gbm mot bién.
c. 8xy.6z la don thic, vi né 1a mot tich giira cac so0 va céc bién.
d. x —4y khéng la don thuc, vi né chita phép trir.
Vidy2: Cho hai don thitc —x"y*z’ va 6xy".Tinh tich ctia hai don thic va xdc
dinh hé s6, bac ciia don4hiic thu duoc.
Gidi
Ta cé: —x"y"2".6xy" = (-1.6).(x"y*Z".xy") = -6(x*.x).(y".y".2" = -6x°y"'2’.
Khi dé, don thuc -6x’y''z” ¢6 hé s6 bing —6 va c6 bac bing 9+11+9 = 29,
Vi dy 3: Thu gon cic don thirc roi chi ra phdn hé 6 va bac cia ching:

|
a. 6x.(-8x%y).(9x'y’z). b, 2x”yz".(—z y'z').(2xZ%).

Gidi
a. Viét lai don thic dudi dang:
[6.(-8).9].(x.xy.x'y’z) = —432(x.x’.x"Ny.y)).z = -432x%y'z.
Nhu vay, don thitc c6: |
s Hé s6 bang —432.
* Cébacbang6+3+1=10.
b. Viét 1ai don thirc du6i dang:

[2.(—;11— ).2].(x°yz" . y’z' xz%) = «(x".x)(y.y) (' 2" 2%) = X'y 'Z".

Nhur vay, don thic co:
s Heé s6 bang 1.
» Coébacbang7+3+13=21.
Vi dy 4: Viét biéu thic tinh dién tich cla hinh chit nhat, biét hinh chir nhat c6
chiéu dai gdp hai ldn chiéu rong.
Gidi &
Gia sir hinh chit nhat c6 chiéu rong bing x, suy ra chiéu dai bang 2x, do dé biéu
thirc dién tich: 2x.x = 2x%
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III. CAU HOI ON TAP LY THUYET

Cau hoi 1: Phat biéu dinh nghia don thitc va cho vi du.

Cau hoi 2: Néu dau hiéu dé khang dinh mot biéu thire dai s6 khong phai la don
thire va cho vi du.

Cau hoi 3: Thé nao la mot don thuce thu gon. Cho vi du.

Ciu hoi 4:  Phat biéu dinh nghia bac cuia don thirc ¢6 hé s6 khac 0.

Cau hoi 5: Mot s0 ¢6 phai la mot don thie thu gon hay khong ? Néu ¢é thi né cd
bac bang bao nhiéu ?

IV. BAI TAP BE NGHI

Baitap 1. Trong cdc béu thiic sau. biéu thirc nao la don thirc (Vi sao ?):

9

‘ 6 b. v c. 3xy.2xz. d. 8x - 3v'.
a. . Th
Bai tap 2. Chobachirsox, vy, z
a. Hay lap hai biéu thirc dai s6,1rong dé6 mot biéu thic 1a don thic con mot
biéu thitc khong la don thirc.
b. Hay lap hai don thuirc thu gon, trong-dé mot l1a don thiic bac 8 con mot 1a don
thirc bac 9.
Bai tap 3. Cho biét phan hé so v phan bien cua ciac don thirc sau roi tinh gid tri cua
chingtaia=1.b=2vac=-1:
a. 5.8a’bc". b==0-42%abc'".

Bai tap 4. Tinh tich cua hai don thic va xdc dinh hé so, bac cua don thire thu dugc.

5 X ; 3
a. a’b'c” va -2a%d". b 2'xy* va = x°y*'z".

Bai tap 5. Thu gon cdc don thic réi tim hé s6 va bic cua ching:

a. xLy.(-2xy’z).(-3x'y'z". b. %x‘y"z“.(i— xy’z').(12xyz?).

Bai tap 6. Viét biéu thirc tinh dién tich cta hinh chit nhat, biét hinh chit nhat c6
chiéu dai gap ba lan chiéu rong.

Bai tap 7. Hay viét cdc don thic v4i bién a, b va ¢6 gid tri bang 18 tai a = -2
vab=1.

Bai tap 8. Tinh gid tri cha cdc don thirc sau:

; . 2 o \
a. 8xy’z'voix=3,y=2vaz=-1. b gxzyﬂfmx:Svuy:—- 1.

| " g
c. — -—l—x2y vdix =-3vay=38.
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V. HUGNG DAN - PAP SO
Bai tap 1.

6 ' : .
a. T 1a don thitc, vi né chi gdbm mot s6.

b. y’ladon thitc, vi n6 chi gdm mot bién.
C. 3xy.2xz la don thiic, vi n6 1a mot tich giita c4c s6 va céc bién.
d. 8x - 3y’ khong l1a don thirc, vi né chita phép tri.
Bai tap 2.
a. Véibachirsé x,y, z, ta cé:
*  Pon thirc 1a xyz? (hoic x. 6y, 8z, 9xyz’....).

* Xy +z (hoic x — 6yz, ! ; 2 ,...) khong 1a don thic.
X yz

b. Véiba chirso x, y, z, ta co:
*  Don thirc thu gon bac 8 1a x®yz (hoac 2x®, 8y*, 9z%, x%y?....).
*  Don thirc thu gon bac 9 1a 6x*y’z’ (hoac x°, 6y°, 9x'2%,...).
Bai tap 3.
a. Don thirc 5,8a2°bc” c6 phan'heé s6 12 5.8'va ' phédn bién 1a a’be”.
Thaya=1,b=2vac=-1vao58ahc". Taduoc:58. 12.2.(-1)*=58.2=116
b. Pon thic 0,12°xyz'' c6 phdn hé s6 12 0,127 va phin bién l1a xyz''.
Thaya=1,b=2vac=-1vao0,12°xyz". Ta duoc:
0,122.1.2.(-1)"=0,12%.2 =0,0288.
Bai tap 4.

a. Tacé: —;—azb’c",(daﬁd") = [g.(-Z)].(aIb’c“.aﬁd") = -5a%b'c’d’.
Khi d6, don thitc - 5a"b'c*d” c6 he s6 bing -5 va c6 bac bing 26.
b. Tacé: 2°xy* va % x%y*'z’ = 2'xy*. % xy*z’ =(2°, 3— ).(xy* . x%'2") = 12x7y'%2’.

Khi d6, don thitc 12x’y'?z’ c6 hé s6 bing 12 va c6 bac bing 28.

Bai tap S.

a. Taduoc 6x°y'z’ n6 c6 hé s6 bing 6 va c6 bac bing 22.

b. Taduoc 2x'y*z’ né c6 hé s6 bing 2 va ¢6 bac bing 19.

Bai tap 6. Gia sir hinh chit nhat c6 chiéu rong bing x, suy ra chiéu dai bang 3x, do
do6 biéu thic dién tich: 3x.x = 3x%.
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Bai tap 7. Cdac don thirc vai bién a, b va ¢6 gid tri bang 18 taia = -2 va b =1
Chang han:
* —Oab. That vay: -9.(-2).1=9.2=18
. {-?.azb. That vay: —lf.(mZ)z. 1=18.
Bai tap 8.
a. Thay x=3,y=2vaz=- 1vao8xy’z'. Ta duogc:
8.3.2. (-1)'=8.3.4.(-1)=-96.

. ; 2
b. Thayx=5vay=-1vao- —s—xzy‘. Ta dugc:

2 s 1)y=2 .25.1=2.5=10.
5 5
c. Thayx=-3vay=9vao nl—xzy.Taduoc: 1 (=3)*.8= 1 .9.8=§».
81 8] 81 9
3 :.== PON THUC DONG D}_\NG
I. KIEN THUC CO BAN

1. PON THUC DPONG DANG
Ci4c don thirc xy?, 3xy?, ——;— xy’,... ¢6 chung phén bién. Khi dé, pgudi ta néi cés

don thirc d6 1a dong dang vGi nhau.
Nhu vay, ta cé dinh nghia:

| Hai don thitc dong dang la hai don thitc ¢6 hé s6'khdc 0 va cé ciung phdn bién.
Thidy 1: Trong cic don thitc sau, hay chi ra don thic dong dang véi don thi
6ab®.

A, =am b. »—2—— c. —l—zab“.

d. ab®-a.

Giai
Ta c6 ngay:

*  Cic don thic - ab®, i—ab" dong dang véi don thitc Gab®.
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* Cic don thic — . ab®~a khong dong dang vdi don thitc 6ab”.
ab

Chui y:  Tat ca so khidc 0 duge coi la nhimg don thie dong dang.
2. CONG, TRU CAC PON THUC PONG DANG
Chiing ta da biét tinh chat phan phoi cua phép nhan véi phép cong cic 0, do doé:
2:.33+533=(2"+5).33=(4+5).33=9.33.
V@i cich thite tuong tu nhu vay véi hai don thic dong dang, ta thay:
[ » Cong cac hé so'vani nhan

3abc + 4abc = (3 + 4)3{& = Tabc.

> Gitt nguven phan bién

Nhu vay, ta ¢6 thé dinh nghia:

bDé cong (hodc trir) cac dom tiuic dong dang, ta cong (hodc trir) cdc hé s6 voi

nhau va giit nguyén phan bién.

Thidu 2: Thyc hién phép tinh:

a. 3xy’+ —;—xy"’. b. %x‘} - 2xty!
Giai
a. Tacé: 3xy’ + 3 xy’=(3 + 3 Xy, = 2 Xy
2 a3 2yit
b. Tacé: U x'y' - 2x'yl= ( LT 2)x'y'= 2 x'y'.
2 2 2

Chi y:  Phép cong. trir cac don thic dong dang con duge sir dung trong bai
todn tinh gid tri cua biéu thic.

.

[hidu3: Tinh gid tri cha biéu thic 2abc — 3a’'c + 8raia=lvab=

t9 | ‘w9

Gidi

, e s
Thaya=1lvab= 2 vao biéu thitc di cho, ta dugc:
3 ;
2.1. 5£~*3.l Cc+8=3c-3c+8=8.

o 1 . ' ~ 3 X
Viy, gid tri cha biéu thic 2abc — 3ac+8tma=1vab= 3 biang 8.
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[I. CAC VI DU MINH HOA
Vidu ]l; Hay xép cic don thifc sau thanh nhém cédc don thirc déng dang véi

nhau:
a. -2xy’z b, 6x’ d. 8xzy’ 3
o —2xye *ye c. 2 xy’z Ky e. —xyz
2 4
Jidi
Ta c6 ngay:

, 3 . i
*  Cic don thirc -2xy’z, 5 xy’z, 8xzy’ déng dang véi nhau.

* Cic don thirc 6x’yz, % x’yz déng dang véi nhau.

Vidu 2: Thuc hién phép tinh:
a. 3x'y'+ %xzy‘ = %x’y‘. b. 6x*y - 5x.3x'y + 4x%.2xy.3x.
Jiai
1 2 = 12 8
1. Tacod: 3x%y' + = xly' '~ Sxly'=B === )Xy'= = x%y".
y 3 y 3 y =( 33 )X’y 3 y
7. Tacé:
6x'y — 5x.3x"y + 4x*.2xy.3x = 6X'y — (5.3).(x.X'y) + (4.2.3).(x’.xy.X)
= 6x'y — 15x'y:+24xly
=(6.=15.424)x'y.=15x"y.
Vi dy 3: Cho biéu thirc: 3x.2xy — —i— x’y — 4x2, % y.
a. Thuc hién don gian biéu thic.

b. Tinh gid tri cha biéu thitc véi x = -2,y =-:3— 

Gidi

2 1 2 4
. Tacéd: 3x2xy — = x2y —4x% —y = 6x%y — Zxly — - x?
1 c6: 3x.2xy 3xy 3y X°y 3xy 3xy

=(6- %— - %)xzy = 4x’y.

=2.

Q0 | —

b. Thayx=-2,y= % vao don thirc 4xy, ta dugc: 4.(-2)%.

Vay, gid tri chia biéu thic tai x = -2,y = —;— béng 2.

Vi dy 4: Cho hinh chir nhat ¢6 chiéu dai hon chiéu rong 6cm. Viét biéu thirc
tinh chu vi cua hinh chif nhat.
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Gidi
Ta c6 thé trinh bay theo hai cich sau:
Cadch I: Gia sit hinh chir nhat ¢6 chiéu rong bang x, suy ra chiéu dai bang x + 6.
Khi dé, chu vi hinh chit nhat duoc cho boi: 2(x + X + 6) = 2(2x + 6).
Cadch 2: Gia sir hinh chir nhat ¢6 chiéu dai bang x, suy ra chiéu rong bang x - 6.
Khi d6, chu vi hinh chit nhat dugc cho boi: 2(x + x — 6) = 2(2x - 6).
III. CAU HOI ON TAP LY THUYET
Cau hoi 1: Phit biéu dinh nghia hai don thirc déng dang va cho vi du.
Cau hoi 2: Phdt biéu quy tic cong (hoac trir) cac don thirc dong dang.
IV. BAI TAP PE NGHI

Baitap 1. Hay xép cdc don thitc sau thanh nhém cdc don thirc dong dang vc¢
nhau:

a. 6x'yzZZ b. 6x'y’z d. -4x'zy? 3.,

1.,
T — kyZ . =x'yz
c 5xy e 2 y

Bai tap 2. Cic cap don thirc sau c6-doéng dang hay khong ?
1 R R l l ) » H. .4
a. 4—2—x va —0.25x"y. C: —g_xyzva 9x’y"z.

2_6

b. 1lxy'Z va %xy‘z. d) O=3xy’z' va —2 xy’z®.
Bai tap 3. Thuc hién phép tinh:

a. x’+6x’-0.75x% b. 8xy’- 0.25xy’ + %xyz.
' A l 2.1 2.3 2 2.3
c. L.5xyz —l;xyz + 1.8xy’z +4-3»xyz.

Bai tap 4. Cho biéu thic: 6x%y - %xzy - xly + é x2y.

a. Thuyc hién don gian biéu thiic.
b. Tinh gi4 tri cha biéu thirc véi x =-;— Ly =2.

Bai tap 5. Cho hinh chit nhat c6 chiéu dai hon chiéu rong 8cm. Viét biéu thitc tin
chu vi ctia hinh chit nhat. '
Bai tap 6. Dién don thifc vao 6 tréng:
a. 4x’+[__ |=6x%
b. [ ]-9x%*=-6x%"
c. [ ]-[ ]+ x%yZ2=9xz.
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V. HUONG DAN - DAP SO
Bai tap 1. Ta co ngay:

» (Cic don thifc 6x°yz’. 3 x’yz’ dong dang véi nhau.

; - ; it
=  Céc don thic 6x'y’z, —4x'zy’, 7 x'y’z déng dang vai nhau.

Bai tap 2. Ta co ngay:

a. Khong dong dang. c. Dong dang.
b. Khong dong dang. d. Khong dong dang.
Bai tap 3.

a. Taco: x? +6x°—0.75x* = 6.25x".

b. Tacé: 8xy’ - 0.25xy’ + —i—xy2 =85y,

9
c. Tacé: 1.5xy’z' - ll xy’z' + 1.8xy’z' # 4—2— xy’z' = 6~g~“-~ xy’z'.
3 3 30
Bai tap 4.

a. Tacé: 6x%y - %xzy-—x2y+ éx’y=(6— %— -1+ %)xzy:: gx’y.

1 9 9. (1Y
‘Thay x =—, y = 2 vao' biéu thic'= X’y taduge: = .| = | 2= 1.
ay x 3 y = 2 vao bi 5 y ta dug > (3)

Vay, gi4 tri cla biéu thiic tai x=—§,y =2 bing 1.

Bai tap 5. Ta c6 thé trinh bay theo hai cdch sau:

Cach I: Gia sit hinh chif nhat ¢6 chiéu rong béng x, suy ra chiéu dai bing x + 8.
Khi d6, chu vi hinh chif nhat dugc cho bai: 2(x + x + 8) = 2(2x + 8).

Cdch 2: Gia str hinh chit nhat c6 chiéu dai bing x, suy ra chiéu rong béng x — 8.
Khi dé, chu vi hinh chit nhat dugc cho bai: 2(x + x — 8) = 2(2x - 8).

Bai tap 6.
a. 2x%
b. 3x%'.

c. C6 nhiéu cdch dién, thi du:
bx'yz] - k’yz] + x'yz? = 9x'yz.

5
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BA THUC

I. KIEN THUC CO BAN

1. PATHUC
Cic biéu thirc:
s x2+6x-7.

1
= x'y'+8x'y'- —x.
y y >

o xly- %xy+4xy2—- %x2y+8.

duge goi la cac da thic.
Nhu vay, ta c6 thé dinh nghia:

Da thitc 1a mét 16ng cua nhitng don thitc-Mdi don thic trong téng goi la mét
hang t cita da thircc dé. :

Dé cho gon, ngudi ta thudng ki hiéu céc da thic bang cic chif cdi in hoa A, B, P,

Q... Thidutadit: P=x’y + 1 - ny+4xyz_ —l-x’y+8.
=3 2

2. THU GON DA THUC
Nhan thdy réng trong da thiic P & trén c6 nhimg hang tir 13 don thic dong dang
(con goi 1a hang tir d6ng dang), do d6 c6 thé thyc hién dugc phép cong cdc don
thiic déng dang dé, ta dugc: P = %x’y - -:2;- Xy + 4xy* + 9.

Khi d6, trong da thic nay khong con hai hang tir ndo déng dang. Ta goi da thic
dé 1a dang thu gon cua da thic P. |

Thidul: Hay thu gon da thic sau: P = 4x'y’z - —;— xy’z + 6x'y’z + 1.25x'y’z.
Gidi

Ta duge: P = 10x'y’z + 0.75x"y*z.
3. BAC CUA DA THUC

Xétdathic: Q=xy*+x’y +x'-9

trong da thifc nay, ta thay:
52
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* Hang tlr xy* c6 bac 5.

* Hang tir x®y c6 bac 7.

* Hang tor x* ¢6 bac 4.

= - Hang tr 9 ¢6 bac 0.

Nhu vay, bac cao nhat trong cac bac doé bang 7. Khi d6 ta ndi 7 la bac cua d
thic Q.

Tir do6. ta c6 thé dinh nghia:

Bdc cuia da thice 1a bdc cuia hang tr cé bdc cao nhdt trong dang thu gon cia da
thiee do.

Chiy: 1. S60ciing dugc goi la da thirc khong va né khong cé bac.
2. Khi tim bac cia mot da thitc, trude hét ta phai thu gon da thic do.
Thidu 2: Tim bac clia da thic: P = 6x* + 3x* = 3x’y - 3x* + | - 6x°.
Giai
Thu gon da thitc P vé dang: P = = 3x’y + I.
Suy ra, da thic P ¢6 bac bang 3.

II. CAC Vi DUMINHHOA
Vidu ]: Lap biéuthitc dais6 chita cdc bi€nx, y; z ma:
a. Biéu thitc d6 vira la-den-thiiervira-la-da-thie:
b. Biéu thitc dé chi la da thic.

Giai

a. Vdibachirso x, y, z, ta co:

Biéu thirc vira 1a don thiic, vira 1a da thic 1a: x’yz' (hoac x2, 8y, 5xz, 9xy’z",...).

b. Véiba chirsd x, y, z, ta cé:
Biéu thitc chi 1a da thic 1a: 2x? + 3y* + 52° (hoic 8x - 6yZ’, -8—, 2 yee)
. , X yz
Vi duy 2: Tinh gid tri cia cdc da thirc sau: .
a. 5x’y +8xy’ - 10x’y’taix=-1vay=-3.
b. xy'-2xy’ + xY'taix=-1vay=1.
Giai
a. Thay x =-1vay = -3 vio 5x% + 8xy* — 10x’y”. Ta duoc:
5(=1)".(=3) + 8.(~1).(-3)" = 10(-1)*(-3)’
=5.(-3)+8.(-1).9-109 =-15-72-90=-177.
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Thay x = -1 vay = 1 vao x’y' - 2xy* + x"y*. Ta duoc:
DL =20 + D=1 4241 =4,

Vi du 3: Thu gon da thic sau:
a. A =8x"+2xy’ - 5x%y’ - 2xy’ + 5x’y%

b. B= -~23- X2y’ + 5x’yi2? + 2x%y -y - SxPy*ZL

iai
Thu gon da thic A vé dang:
A = 8x’+2xy’ - 5x%y? - 2xy? + 5x'y?
= 8x% + (2xy’- 2xy’ ) — (5x%y* + 5x’y?) = 8X'+0-0= 8x.

-—

Thu gon da thiic B vé dang:

B=_§x2y2+5xzyzzz+2x2y1—y7— 5x’y’z?
2 2,,2 2.2 25:2..2 2,232 7
z(_-gxy +2X°y)+ (5X°yZ =3%x%y 2 )- y

2 4 .
= X(2- 2 40-y = Try-y

Vi du 4: Cho da thirc: P = 5x™ = 4x*+ 3x* = 2x* +x = 8

a. Biéu dién da thic P thanh t6ng cla hai da thiic,

b. Biéu dién da thitc P thanh hiéu ctia hai da thit.

idi

Ta ¢6 thé biéu dién da thic P thanh tong cua hai da thic nhu sau:

P=(5x"-4x)+(3x'-2x*+x - 8) ;
P=(5x'-4x'+3x )+ (= 2x*+x-8);
P=(5x"-4x*-2x2+x)+(3x*' - 8) ;

Ta c6 thé biéu dién da thirc P thanh hiéu cta hai da thitc nhu sau:
P=(5x"-4x*+3x') - (2x - x + 8) ;
P=(5x)-(4x'-3x'+2x-x +8);
P=(5x"-4x*-2x+x)-(-3x'+8);

1. CAU HOI ON TAP LY THUYET

auhéi1:  Phit biéu dinh nghia da thiic va cho vi du.

au hoi 2:  Mai don thirc ¢6 phai 1a mot da thirc khong ? Vi sao ?
au hoi 6:  Thé nao l1a mot da thirc c6 dang thu gon. Cho vi du.
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Cau hoi 7:  Phat biéu dinh nghia bac ctia da thic.
Cau hoi 8:  So 0 dugc goi 1a da thire gi va né ¢6 bac bang bao nhiéu ?
IV.BAI TAP PE NGHI
Baitap 1. Tim bac cua da thirc:
a. A=2x"+3x"-8xy - 3x"+9 - 2x*.
b. B=4x’y" - 3xy’ + Tx’y + 2xv’ - 7x’y.
Baitap 2. Tinh gid tri cua cac da thirc sau:
a. A=xy+3xy' - 5xXy +8xytaix=-lvay=2.
b. B=dx'+x’y - x'y'+xy+lltaix=1vay=-1l.

Bai tap 5. Thu gon da thirc sau:

a. A= % x’yz + 2xy’z — xyz’ - 2x’yz — 2xy’z + xyZz’.

b. B= -%xzy2 +y'zZ + % X'y - §77 — 5x’y’

Baitap 4. Cho da thic: P = 6x° - 2x 4 3x*/~ 2x' + x — 9
a. Biéu dién da thic P thanh tong cta hai da thic.
b. Biéu dién da thirc P'thanh hiéwcta'hai‘da‘thiac.
V. HUONG DAN - PAP.SO
Bai tap 1:
a. Taco: A=2x"+3x"-8x’y' -3x*+9-2x*
=2x* - 2x*+ 3x - 3x* - 8x’y*+ 9 = - 8x’y*+ 9
Vay, da thic A c6 bac bing 4.
b. Tacé: B=4x'y’ - 3xy’ + Ix’y + 2xy’ — Tx’y
= 4x’y? - 3xy? + 2xy’ + X’y — Ix’y =4x’y’ - xy’.
Vay, da thirc B ¢6 bac bang 7.
Bai tap 2:
a. Thayx=-1vay=2vao A. Ta dugc:
A== 243(-1). 22 - 5(-1). 22 + 8(-1). 2
=2-3.4+5.4-8.2=2-12+20-16 =-6
b. Thayx=1vay=-1vaoB.
Ta duoc:
B=41'+ 1. (-D - 1"+ 1.(-D+ 11 =4-1-1-1+11=12
55
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Bai tap 3:

a. Tacé: A= —;—xzyz + 2xy’z - xyz’ - 2x’yz - 2xy’z + xyZ
= -% x’yz — 2x’yz + 2xy’z - 2xy’z + xyZ’- xyZ’ = »% xlyz.
b. Tacé:B= *-% Xy + vy + %—x’y’ -y - 5x%y*

l 1 2 ) b ) l s 9
=(5-3XY HYZ —yZ -5y = o Xyt Sx

Bai tap 4:

a. Ta c6 thé biéu dién da thic P thanh téng clia hai da thic nhu sau:
P=(6x"-2x" )+ (3x* - 2x*' +x - 9);
P=(6x*-2x"+3x* )+ (=2x +x - 9);
P=(6x"-2x"-2x'+x)+(3x*' - 9);

b. Ta c6 thé biéu dién da thirc P thanh-hién cha hai da thic nhu sau:
P=(6x"-2x") - (-3x'+2%x - x +9);
P=(6x"-2x"+3x*)-(2x'-x+9):

P = (6x° - 2X"+' X' 29y L(2x "+ 3x")
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CONG, TRU PA THUC

X
o

I. KIEN THUC CO BAN
1. CONG HAI DA THUC

P: cong da thic P = x* + 6x + 5 véi da thirc Q = -3x + 9, ta thuc hién:
P+ Q= (x"+6x+5)+ (-3X +9) - Dar phép rodn

=x’+6Xx+5-3x+9 — Tinec hién phép bo ddu ngodc

= X2+ (6X — 3X) + (5 +9) - Sitdung tinh chat giao hodn va két hop

=x"+3x+ 13 - Cong, it cdc don thirc dong dang

Kai do, ta n6i x* + 3x + 13 12 tong cta hai da thic P va Q.
Ihidul: Tinh tong cta haida thic:
P = 6x’y — 6xy’ + xy va Q=Txy + 4xy" +y.
Giai
Tz co: P+ Q= (6x’y — 6xy’ + Xy) + (7Xy + 4xy’ +y)
= 6x°y — 6Xy. + Xy + Ixy, + 4xy’ +1y
= 6x’y + (Xy + 7xy) + (4xy’ - 6xy’) +y
= 6X’y + 8y = 2xy* +'y.
2. TRUHAIPA THUC

Pé trir da thitc P = x? + 6x + 5 cho da thirc Q = -3x + 9, ta thuc hién:

P+Q=(x*+6x+5)—(-3x+9) — Pdr phép todn
=x'+6x+5+3x-9
=X+ (6X + 3x) + (5 -9)
=x’+9x -4

— Thuee hién phép bo ddu ngodc
— St dung tinh chdt giao hodn va két hop
— Cong, trit cdc don thirc dong dang
Khi d6, ta néi x* + 9x — 4 1a hiéu ctia hai da thiac P va Q.
Thidu2: TinhP-Q, biét:
P = x%y" + x%y - 6xy’ va Q = -2xy* + 9x’y - 8.
Giai
Tacé: P+ Q= (x’y' + x’y - 6xy’) - (-2xy’ + 9x’y - 8)
=Xy + Xy - 6xy' + 2xy’ - 9x'y + 8
= x%y' + (x%y - 9x%y) + (- Oxy’ + 2xy’) + 8
= x’y" - 8x’y — 4xy’ + 8
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II. CAC VI DU MINH HOA

Vidy 1: Cho haidathic: P=8x* - 2x? + x +2va Q = x* - x* + 3x.
a. TinhP+ Q.

b. Tinh P - Q.
¢. TinhQ-P.
Giai

a. Tac:P+Q=(8x"-2x"+x+2)+(x*—x'+3x)
=8x — 2+ X+ 2+ x - x'+3x
=8x'-x") -2x2 +(x +3x)+2 + x*
=7x - 2x7 + 4x + 2 + x°.

b. Taco: P-Q=8x"-2x"+x+2-x*+x"-3x
=(8x'+xY) -2x*+(x - 3x) +2 - x*
=0x' - 2x? = 2x + 2 —+x*.

c. Tac6:Q-P=(x*-x'+3x)-Bx1=2x*+x+2)
=x'—x'+3x - 8x'+2x=x -2
=x* — (x" + 8xY) + (3x — x) +2x? - 2
=x' - Ox' +2x +2x7 - 2.

Yidy 2: Tim da thuc A biét:
a. A+ (x*-y)=8x"+2y’- 3x%y.
b. A-(2xy-x"+2y)=x>-2y + xy.

Giai

a. Tacé: A+ (x?-y?)=8x"+2y’ - X’y

& A=(8x1+ 2y - 3xly) - (X - )
= 7x* +3 y* - 3x%.
Vay, da thitc cdn tim: A = 7x* +3 y* - 3x%y.

b. Tacé: A - (2xy-x*+2y")=x2-2y" + xy

< A=(x"-2y + Xy)+(2xy - x* +2y?) = 3xy
Viy, da thifc cdn tim: A = 3xy.
Vi du 3: Tinh gid tri ctia cdc biéu thic sau:

a. P=xy’+x%y*+x'y* + . +x"y* aix=-1vay=1.

b. Q=xyz+x¥'Z +xyZ' +.. +xy*Luix=-1,y=-1vaz=-1.
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nai

CTaco: P=xy’ + (xy) + (xy)' + ..+ (xy)".
Khix=-1vay=1,tadugc: xy’ = -1.
Dodé:P=-1+1-1+1-1+1-1+1=0.

. Taco: Q = xy'z + (xy’2)’ + (xy’'2)' +...+(xy'z)".
Khix=-1,y=~lvaz=-1,taduoc: xy’z=(-1). (-1)’. () = L.
Dodo:Q=1+1+1+1+1+1+1+1=8.

Vi du 4: Cho hai biéu thirc sau:
P+Q=2x"+ 5y’ - 3xv; (1)
P-Q=x-vy"+ 2xy. (2)
Tim hai da thic P va Q thoa man hai biéu thitc trén.
it
Ta cOng hai vé clia biéu thirc (1) va (2); taduoc:
2P =2x7 + 5y* - 3xy + X’ - y? + 2Xy=3x7 + 4y* — xy.
=>P=03x"+4y’ —xy): 2= % X'+ 2y - %xy.
Ta trir hai v€ clia biéu thirc (1) va (2), ta duoc:
2Q = 2x? + 5y’ = 3xyeu(xbh=yA o 12xYy)
= 2x2 4 Sy’ - 3xy XK Fy=-2xy =X ¥ 67"~ Sxy

I, ., .5
= Q== X"+ 3y — —Xy.
Q=7 A N
Z : - s . ~ 3 2 1 - l b, 2 5
Vay, hai da thic cén tim 1a: P=—2- X’ + 2y’ —Exyan=-2- x? + 3y ~ Xy

IL. CAU HOI ON TAP LY THUYET

“au hoi 1: Néu cic budc cin thuc hién dé cOng hai da thifc.
“au hoi 2: Neéu cic budc cin thuc hién dé trir hai da thic.

V. BAI TAP PE NGHI

bai tap 1. Cho haidathiic: P=3x' - 3x +8x - SvaQ =5x" - 3x + 2.
a. TinhP+Q.
b. TinhP-Q.
c. TinhQ-P.

bai tap 2. Cho haidathic: P=x* - x'+ x? + 3x vaQ =2x* - 9x’ - 5.
a. TinhP+Q.
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b. TinhP - Q.
c. TinhQ-P. (
Bai tap 3. Cho hai da thiic: P = 2x%y + 9xy’ - 7y' va Q = 8xy + xy’.
a. TinhP+Q.
b. TinhP- Q.
c. TinhQ-P.

Bai tap 4. Tim da thic A biét:
a. 2A + (2x* + y) = 6x’ - 5y’ - 2x’y’.
b. 2A — ( xy + 3x* - 2y?) = x* - 8y’ + xy.
Bai tap 5. Cho hai biéu thiic sau:
2P + Q = X’y + 6xy’ + 3x’y’;
P-Q=2x"y — xy'+ 3x’y’
Tim hai da thirc P va Q thoa man hai biéu thic trén.

V. HUGNG DAN - DAP SO

Bai tap 1.

a. Tacé: P+Q=(3x"-3x+8x-5)+(5x’ - 3x +2)
=3x" - 3x?+8x - 5+ 5% - 3x +2
= 3x ' LABKTL 5% H(8XS 3K #(2= 5)
= 3x'+2x" + 5x - 3.

b. Tacé: P-Q=(3x"=3x"+8x-5) - (5x*-3x +2)
=3x" - 3x? +8x - 5-5x" +3x -2
=3x" = (3x2+ 5x%) + (8x + 3x) — (5 + 2)
=3x'-8x*+ 11x - 7.

c. Taco: Q-P=(5x"-3x+2)-(3x'-3x*+8x-5)
=5x7-3x+2-3x"+3x-8x+5
=(5x+3x) - (3x +8x)-3x'+(5+2)
=8x" - 11x-3x"+7.

Bai tap 2.

a. P+Q=3x'-x'-8x"+3x-5.

b. P-Q=-x*-x"+10x*+3x +5.

c. Q-P=x*+x'-10x*-3x-5.
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Bai tap 3.
a. P+Q=10x"y + 10xy’ - 7y".
b. P~Q=-6x’y +8xy’ - 7y".
c. Q-P=6x'y-8xy’+7y".
Bai tap 4.
a. Tacd: 2A + (2x* +y’) = 6x* - 5y* - 2x’y*
< 2A = (6x7 - 5y* - 2x°y?) - (2x* +¥Y)
= 4x’ - 6y° - 2x°Y’
< A =2x -3y - Xy
Vay, da thiic cdn tim: A = 2x° - 3y’ - x’y’.
b. Tacé: 2A - (xy + 3x? = 2y") = x’ - 8y’ + xy
& 2A = (x - 8y + xy) + (xy + 3x" = 2y%) = 4x” - 10y’ + 2xy
& A =2x7 - 5y’ + xy.
Viy, da thic cdn tim: A = 2x* - 5y% # k.
Bai tap 5. Ta cong hai vé cla biéu thic (1) va (2), ta dugc:
3P = X%y + 6xy° + 3x%y? + 2x%y — xy’ + 3x%y? = 3x%y + Sxy’ + 6x’yL.

= P=(3x%y + 5xy*+ 6x’y"): 3=x'y + g Xy + 2x%y.

Tacé: (2) © 2(P - Q) = 2% y—Xyb-3x2y2)
< 2P - 2Q = 4x%y — 2xy* + 6x%y’ (3)
Ta trir hai v& ctia biéu thire (1) va (3), ta duoc:
3Q = x’y + 6xy’ + 3x’y’ — (4x’y = 2xy’ + 6X’y?)
= X%y + 6xy’ + 3x%y? — 4x’y.+ 2xy’ - 6x%y?) = — 3x%y + 8xy’ - 3x%y’

=>Q=-xy+ —i—xyz— x2y’.
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DA THUC MOT BIEN

L
Petetoratereletetetets?:

I. KIEN THUC CO BAN

1. DA THUC MOT BIEN
Ta cé: A = x* + 2x + 3. dugc goi la da thirc cha bién x.

S0

B=6+y’ + 7y — 13y". duoc goi la da thifc cta bién y.
Nhur vay, ta c6 thé dinh nghia:

Pa thitc mot bién la téng ciia nhitng don thitc ciia cing mor bién.
Dé chi ro:
s A ]ada thirc cia bién x ngudi ta viét A(x).

= B la da thic cua bién y nguoi ta viét B(y).
Khi d6, gid tri cia da thitc A(x)1ai x =8 duoc ki hiéu 12 A(8)....
Thidu 1: Chodathic: P(x)=x*-8x + 19.
a. Tim bac cha da thirc A(x).
b. Tinh A(4), A(-1).
Giai
a. Da thitc A(x) cé bac2.
b. Tacé: A@G)=4*-84+19=73.
c. Tacé: A(-1)=(=1)*-8.(~1)+ 19=28.
Chiy: Mbisé duge coi la mot da thirc mot bién.

2. SAP XEP MOT PA THUC

Pé thuan lgi cho viéc tinh toan d6i véi céc da thic mot bién, ngudi ta sdp x¢
céc hang tir cia chiing theo liiy thira tang hoac giam cua bién.

Thidy2: Hay sip x&p céc hang tir clia da thic sau: P(x) = 7 + x' + 9x — 27x’
Giai

Khi sép x&p cic hang tir ciia ching theo:

* Ly thira tang, ta dugc: P(x) = 7+ 9x — 27x* + x".

* Luy thira giam, ta dugc: P(x) = x'-27x2+9x + 7.

Chi ¥:© D¢ sip xép cic hang tir cia mot da thic, trudc hét phii thu gon d:
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Thidu 3: Hay sap xép cdc hang tr clia da thirc sau:
Qx) =2 -3x"+x" - 6x'+9x +3x' —x - T.
Giai
Thu gon da thite bang cédch:
QX)=QR -7 -3 +x" —(6x' = 3xH+ (Ox -x) == 5-3x" + x* - 3x' + 8x.
Khi sap x€p cdc hang tur ctia chiing theo:
* Liy thira tang, ta duge: Q(x) = x* - 3x' - 3x” + 8x - 5.
= Ly thira giam, ta duoc: Q(x) = -5 + 8x - 3x* = 3x* + x*.
Nhan xét: Moi da thic bac hai cuia bién x, sau khi sap x€p cdc hang tir cla
ching theo lily thira giam cua bién, déu cé dang:
ax’ +bx +¢, vdia=0.
Nhu vay, ta c6 moét biéu thirc dai s6 trong d6 x 1a bién con a, b, ¢
dai dién cho cdc s6 xdc dinh cho truéec. D€ phan biét vai bién,
ngudi ta go1 nhimg chirnhur vay 12 idng sé'(goi tat 1a hdng).

3. HESO
Xét da thic: P(x) =2x'+cx - 3
dé6 12 mot da thifc da thu gon, trong dé:
* 2 ]ahé s6 cua liy thira bac 3,
® ¢ la hé s6 cua liy thira bac 1,
* -3 1ahé s6 cua lity thira bac 0 (con goi 1a hé s6 1 do).
Ngoai ra, vi P(x) cé.bac bang 3 nén hé s6 cia liiy thira bac 3 con goi la /ié 56 ca,
nhat.
Chiiy: C6 thé viét da thirc P(x) ddy di tir ldy thira bac cao nhét dén liy thira
bac O nhu sau: P(x) = 2x* + 0x* + cx - 3.
Do d6, ta néi heé s6 cua liy thira bac 2 cua P(x) béing 0.

Thidy4: Chodathic: Q(x)=2x"-3x*-3+x*-2+6x'+8x - 6x'+5-2x
a. Sip xé&p cdc hang tir cia Q(x) theo ldy thira giam cla bién.
b. Viét da thitc Q(x) ddy du tir iy thira bac cao nhét dén liiy thira bac 0:
, ¢. Chira cdc hé s6 ctia Q(x).
d. Tinh Q(-2), Q(1).
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Gidi
a. Thu gon Q(x), ta dugc:
Qx)=(2x" -2x-3x-(3+2-5) + x* + (6x" - 6x") + 8x
= -3x? + x* + 8x. |

Khi d6, Q(x) dugc sip xép theo lity thira giam cua bién 1a: Q(x) = x* — 3x* + 8x.
b. Dang ddy da cua Q(x) 1a: Q(x) = x* - 0.x" — 3x* + 8x + 0.
c. Nhu vay; Q(x) c6:

= | 12 hé s6 cua liy thira bac 4,

* (0la hé s6 cua liy thira bac 3,

* -3 12 heé s6 cha liy thira bac 2,

* 81a hé s cua liy thira bac 1,

* (1a he s0 cua lily thira bac 0.
d. Tacé: Q(-2)=(-2)"-3(-2)’+8(-2)=16-12-16=-12.

Q)=1"-3.1+8.1=1-3+8=6.

I1. CAC Vi DU MINH HOA
Vidul: Viét mot da thic mot bién va dua ra dang t6ng qudt cla né trong cic
truong hop sau:
a. Co hai hang tir ma bac cao nhit la 8 va hé s6 tu do la -5.
b. C6 ba hang tirma hé s6 cao nhat la 7 va hé s6 tv do 1a -2.
Giai
a. DPa thitc mot bién c6 hai hang tr ma bac cao nhat 1a 8 va hé s tr do la -5.
Chéng han: x"-5; 3x*-5; ...
Vay, dang téng quat cla da thikc trén [a: m.x*~ 5, véim 0.
b. Da thic mot bién c6 ba hang tirma hé s6 cao nhit 13 7 v hé s6 tw do 1 —2. Ching han:
Ix4+5x -2 7x + 8x7-2; ...
Vay, dang t6ng quat clia da thic trén 1a:
X" +ax"-2,véim>n 21,a#0vaa<7.
Viduy 2: Choda thirc: Q(x) = x' +2x* —6x* +9 - 5x" + x' + 11.

a. Sip x€p cédc hang tir cia Q(x) theo liiy thira giam cua bién.
b. Viét da thirc Q(x) ddy du tir Iy thira bac cao nhat dén liiy thira bac 0.
c. Chira cac hé s6 cua Q(x).
d. Tinh Q(-3), Q(2).
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Giai
a. Thu gon Q(x), taduoc: Q(x) = (1 -5+ Dx'+2x* —6x'+ 11 +9.
=-3x'+2x' - 6x7 + 10.
Khi d6. Q(x) dugc sap xép theo liy thira giam cua bién la:
Q(x) = 2x* - 3x' - 6x7 +20.
b. Dang day da cua Q(x) la: Q(x) = 2x* - 3x" — 6x*+ 0.x + 20.
c. Nhu vay, Q(x) ¢o:
= 2 ]a hé s6 cua lay thira bac 4,
* -3 1ahé so cua lay thira bac 3,
®* -6 1a hé so6 cua liy thira bac 2,
* 01lahé so cua liy thira bac 1,
= 20 1a hé so cua liy thira bac 0.
d. Taco: Q(-3)=2(-3)" - 3(-3)" - 6(=3)> +,20 = 209,
Q2)=2.2'+32"-6.2° + 024,
Vidu 3: Tinh gia tri cta da thic sau:
a x+xX+x +x'+ .+ xVaix=-1,
b. ax'+bx’+cx+dtai x =1 (a, b, c,dla hing s0).
Giai
a. Thayx=-1vaox+x’+x +x +..+x". Ta duoc:
FD+EDP+ED+ED L+ EDY =1+ =+ .+ 10 =0,
b. Thay x = 1 vdo ax' + bx’ + cx + d. Ta dugc:
ax'+bx’+cx+d=al'+b.P+cl+d=a+b+c+d
I1I. CAU HOI ON TAP LY THUYET
Cau hoi 1:  Thé nao la da thirc mot bién va cho vi du.
Cau hoi 2:  C6 bao nhiéu cdch dé sip x€p mat da thitc mot bién.
Cau hoi 3:  Heé s6 bac cao nhit cua da thac 1a gi ?
Cau hoid: Hé s6 tudo cua da thie la gi ?
IV. BAI TAP PE NGHI
Bai tap 1. Viét mot da thic mot bién va dua ra dang téng quit clia nd trong céc truong
hop sau:
a. (o6 ba hang tir ma bac caonhatla Svahésoétuydola 9.
b. C6 bon hang tir ma hé s6 cao nhat1a 11 va hé s6 trdo 1a 6.
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Bai tap 2. Chodathitc: P(x) = 4x* + x' = x? + 50+ 2x' + 6x - 2x' + 2x + 4.
a. Sap xép cdc hang tir cia P(x) theo lily thira giam cua bién.
b. Viét da thitc P(x) day du tir liy thira bac cao nhat dén liiy thira bac 0.
Chi ra cac hé so cua P(x).
Tinh P(=2). P(1).
Baitap 3. Chodathic: Q(x) =8 +3x —x*+9x' - 3x —x* —x' - 6.
a.  Sip x€p cdc hang tlr cia Q(x) theo liy thira giam cia bién.
b. Viét da thitc Q(x) day du tir liiy thita bac cao nhat dén liiy thira bac 0.
c
d

a o

Chi ra cdc hé s6 cta Q(x).
Tinh Q(-4). Q(3).
Bai tap 4. Cho da thic: R = - 4xy + x* + 2y’
a. Sap x€p cdc hang tir cua R(x) theo iy thira giam cta bién. Chi ra cic hé so
cua R(x). Tinh R(-3).
b. Sip x€p cdc hang tr cia R(y) theo liiy thira giam ctia bién. Chi ra cdc hé so
cua R(y). Tinh R(2).
Bai tap 5. Choda thitc: P =ax’+ 5x*=8x + 9 - x’ + ax (a 1 hing s0).
a.  Thu gon roi sap xép e hung wr cua, P(x). theo 1iy thita giam ctia bién.
b. Chi ra cic hé s6 cua P(x).
c. Tinh P(-2).
V. HUONG DAN - DAP SO
Bai tap 1.
a. Da thirc mot bién 6 ba hang tirma bac cao nhit [a S va hé s6 wdo 1a 9. Ching han:
X+x7+9:2x°+3x* +9; ...
Viy, dang téng qudt ctia da thire trén 1a: ax* + bx"+ 9, vdia, b,n # Ovan=> 1.
b. Pa thitt mot bicn ¢6 bon hang tit ma hé s6 cao nhat 1a 11 va hé 6 wr do la 6.
Chang han: T1x"+3x* - 9x +6; 1Ix' - X" + 10X +6; ...
Vay, dang 1ong qudt ctia da thite trén 1a:
HX"+ax"+bx"+6,voim>n>p 2 l.a,b#0vaa. b<lil.
Bai tap 2.
a. Thu gon P(x), ta duoc:
PX)=(@-DX+x ' +(50+4H) +Q2-2)x"+(6+2)x=3x"+x"+51+8x.
Khi do, P(x) dugc sap xép theo liy thira giam cua bién la:
P(x) = x* + 3x* + 8x + 54.
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b. Dang ddy du cta P(x) la: P(x) = x* + 0.x" + 3x* + 8x + 54.
¢. Nhu vay, P(x) c6:

1 1a hé s6 cua liiy thira bac 4,
* (0 la hé s6 cua liiy thira bac 3.
* 3 1a he sO cua lay thira bac 2,
* 8 la hé s0 cua liy thira bac 1,
* * 54 la hé s6 cua lay thira bac 0.
d. Taco:
P(-2) = (-2)" + 3.(-2)" + 8.(-2) + 54 = 30.
P(1)=1%+3.17 + 8.1 + 54 = 66.
Bai tap 3.
a. Thu gon Q(x). ta duoc:
QXx)=@-6)+(3-IHx - (1 +DX*+ (9~ Dx'=2-2x>+8x".
Khi do. Q(x) dugc sap x€p theo liy-thirajgiam cua bién 1a: Q(x) = 8x' - 2x’ + 2.
b. Dang ddy di ciia Q(x) la: Q(x) = 8x'=2x* + 0.x + 2.
c. Nhu vay, Q(x) cé: )
s 8 lahé socua lly thirad bac'3,
» -2 1]aheé so cha liythira bac:2,
* (0 1la hé so cua lay thirabic.l,
= 2 1ahé s6 cia liy thira bac 0.
d. Tacé:
Q(-4) = 8.(-4)" - 2. (- 4y e2==542;
Q(3)=8.3"-2.3"+2 =200
Bai tap 4.
a. R(x) dugc sap x&p theo lity thira giam cia bién la: R(x) = x? — 4xy + 2y’
Nhu vay, R(x) c6:
* ] la hé s6 cuaa liiy thira bac 2,
* -4y la hé s6 cua ldy thira bac 1,
* 2y’ 13 hé s6 cta lily thira bac 0.
Ta c6 ngay: R(=3) = (-3)" - 4.(-3).y + 2y’ =9 + 12y + 2y°.
b. R(y) duoc sap xép theo lily thira giam clia bién 1a: R(x) = 2y’ — 4xy + X%,
Nhu vay, R(y) cé: '
* 2 lahé so cua liy thira bac 2,
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s —4x la hé s6 cua lity thira bac I,
= x’1a he s6 caa liy thira bac 0.
Tacé ngay: R(2) =227 -4x2+x'=8-8x +x".
Bai tap S.
a. Thu gon P(x). ta dugc:
P(x) =ax’— x>+ 5x*-8x +ax + 9 =(a-)x’+5x* +(a-8)x + 9
Khi d6, P(x) duoc sip xép theo liy thira giam cua bién la:
P(x) = 5x* + (a-D)x’+ (a-8)x + 9.
b. Nhu vay, P(x) cé:
* 51a hé s6 cua liy thira bac 4,
®* a—11]aheésocualiy thira bac 3,
= a-— 8lahe s6cua liy thira bac 1,
* 9 1]a hé s6 cua liy thira bac 0.
c. Tacé:
P(-2) = 5(-2)" + (a-1}-2)’ +(@a—8)(-2) + 9
=5.16+(a=1).4 ~(a~8)2+9 =101l +2a.
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SHLoE:  CONG, TRU

. PA THUC MOT BIEN

I <IEN THUC CO BAN
1. CONG HAI DA THUC MOT BIEN

Thi du 1: Cong hai da thitc sau: P(x) = x* + 12X — 16 va Q(x) = x + 2x°.
Giii

Ta c6 thé lya chon mot trong hai cédch trinh bay sau:
Ca«h I Ta co:

P(x) + Q(x) = (x> + 12x — 16) + (x + 2x?)
= (X +2x) + (12x +x) - 16 = 3x* + 13x - 16.

Cuh 2: Ta dat va thuc hién phép cOng, nhu sau:

.. Ddi cdc don thicc dong dang &
I l T ciing mot cot

+ Px) = X2+ 12x- 16T Viét P(x) theo lity thira gia'm ddn

Qx)=2x*+ x — Viér Q(x) theo lity thita giam dan

P(x) + Q(x) = 33 +113x:+ 16

Phan xét:  Nhu vay, dé'thuc hién theo cdch 2 ta sdp xép cdc hang tir clia hai
da thic cung theo 10y thira giam (hodc tang) cha bién va dat cic
don thitc dong dang & cing mot cot, réi thuc hién phép cong theo
coOt doc.

2. TRUHAI PA THUC MOT BIEN
Thidu 2; Tinh P(x)-Q(x), biét: P(x) = x? + 12x — 16 va Q(x) = x + 2x%.
Gdi
Ta c6 thé luva chon mot trong hai cich trinh bay sau:
CichI: Tacé: P(x)-Q(x)=(x*+12x - 16) - (x +2x) = x? + 12x - 16 — x — 2x*
=(x*=-2x)+(12x-x)- 16 =-x*+ 11x - 16.
Cich 2: Ta dat va thuc hién phép trlr, nhu sau:

_ Ddt cdc don thiee dong dang o

[ | ] " ciing mét cot
- P(x) = x*+12x-16  —* Viéi P(x) theo lity Hhita gidm ddn
. L ; .y +
# Qx)=2x"+ x — Viét Q(x) theo lity thita giam dan

Px)~-Q(x)=-x>+11x - 16
69
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Nhan xét:  Nhu vay, dé thuc hién theo cdch 2 ta sip xép cdc hang tir clia hai
da thirc ciing theo liiy thira giam (hoac tang) cua bién va dat cic
don thic dong dang ¢ ciing mot cot, roi thuc hién phép trir theo

cot doc.

II. CAC Vi DU MINH HOA

Vidu 1: Cho hai da thic: P(x) = x' = 5x* - 2x va Q(x) = x* + x - 1.

Hay tinh P(x) + Q(x). P(x) — Q(x). Q(x) - P(x).
Giai
Pé tinh P(x) + Q(x) ta dat:
+ P(x) =x'-5x*-2x
Q(x) =x' + x-1
P(x) + Q(x) =2x"'-5x*~ x - |
Pé tinh P(x) - Q(x) ta dat: |
- P(x) =x"-5x? - 2x

Q(x) =x" + x=1
P(x) - Q(x)= -5x"-3x+1
Dé tinh Q(x) - P(x) ta dat:
- Qx)=x' +x'-1
P(x) = x' - 5x" - 2x
Q(x) - P(x) = N\ ST+ 3x - 1

Vidy 2: Cho hai dathie: — f(x) =2x* + 5x' = x + 8;
gx)=x'-x"+3x+9.
‘Tim da thae h(x) sao cho:
a. f(x) - h(x) = g(x).
b. h(x) - g(x) = f(x).
Gidi
a. Tacé: f(x) - h(x) = g(x) < h(x) = f(x) - g(x)
Shx)=@x* +5x' - x+8) - (x*-x*+3x+9)
=2x' +5x' - x+8-x'+x'-3x-9
=x'+5x" +x'-4dx- 1.

Viy, da thifc can tim: h(x) = x* + 5x' + x*-4x - 1.
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b. Tacd: h(x) - g(x) = f(x) <> h(x) = f(x) + g(x)
Shx)=2x* +5x' - x+8) +(x' - x*+3x+9)
=2x 4+ 5x - x+8+x'—x? + 3x+9
=3x +5x +2x + 17.
Vay, da thire can tim: h(x) = 3x* + 5x' + 2x + | 7.
Vi du 3; Cho hai biéu thifc sau:
f(x) + g(x) = 2x* + 5x° - 3x: (1)
f(x)— g(x)=x'-x" + 2x. (2)
Tim hai da thie f(x) va g(x) thoa man hai biéu thuc trén.
Giai
Ta cong hai vé€ ctia biéu thire (1) va (2), ta dugc:
20(x) = 2x* 4+ 5x = 3x + x* - x? + 2x =3x'+4x’ - x.

= f(x)=3x*+4x* ~x):2= —;— x* 4 2% = lx.

Ta trir hai v& cha biéu thuc (1) va (2), ta-dugc:
2g(x) = 2x* + 5x = 3x — (x* = X +-2X)
=2x  + 5%T = 3x — x* +x2 = 2x = x4 6x° - 5x

| s 3
=p(x)= — x'+3x?- = x,
B =3 2

Vay. hai da thic can tim la:

3 N\ I 5
F(x)= = x*+2x" - —xvag(x)= — x*+3x’~ =x.
(x) 5 - &( 5 5

IIL. BAI TAP P NGHI |
Bai tap 1. Cho hai da thite: P(x) = 5x' = 13x + 10 va Q(x) = x* + 6x — 1.
Hay tinh P(x) + Q(x), P(x) - Q(x), Q(x) — P(x). |
Bai tap 2. Cho hai da thirc: P(x) = 8x' — x + 2 v Q(x) = x* + 6x — 3.
Hay tinh P(x) + Q(x). P(x) - Q(x). Q(x) = P(x).
Bai tap 3. Cho hai da thic:
f(x)=3x*-6x'-2x + 7,
g(x) =2x*+3x* - x - 5.
Tim da thic h(x) sao cho:
a. f(x) - h(x) = g(x). b. h(x) — g(x)g= f(x).
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Bai tap 4. Cho hai biéu thitc sau:
2f(x) + g(x) = x" + 6x*+ 3x*;
f(x) — g(x) =2x" - x*+ 3x".
Tim hai da thifc f(x) va g(x) thoa man hai biéu thitc trén.
Bai tap 5. Cho hai da thic sau:
f(xX)=ax"+ax""' +ax"?+.. +a,,Xx+a,;
gX)=bx"+bx""' +bx"*+ .. +b,_x +b,:
a. Tinh f(x) + g(x).
b. Tinh f(x) — g(x).
Bai tap 6. Tinh f(x)-g(x) + h(x) biét:
fx)=x"-2x"+x +3;
gx)=2x*-3x' - x + I;
h(x) =2x* - I.

IV. HUONG DAN - DAP SO

Bai tap 1. Ta duogc:
P(x) + Q(x) =5x* + x> = 7x + 9.
P(x) - Q(x) =5x" = x>~ 19x + 11.
Q(x) = P(x) = =5%" o X% s 19x1 = 1 L.
Bai tap 2. Ta duoc:
P(x) + Q(x) = 8x' + x* + 5x - 1.
P(x) - Q(x) =8x"' —x? - 7x + 5.
Q(x)-P(x) =-8x'+x*+7x - 5.
Bai tap 3.
a. Tacé: f(x) - h(x) = g(x) & h(x) = f(x) - g(x)
Sh(x)=3x*—6x'-2x+7) - (2x* +3x2 - x - 5)

(1)
(2)

=3k -6 = 2Xx + T -2 -3+ Xx+5=x' —6x" - 3xI-x + 12.

Viy, da thitc can tim: h(x) = x* - 6x' - 3x* - x + 12.
b. Tacé: h(x) — g(x) = fg) <> h(x) = f(x) + g(x)
& h(x)=(3x - 6x*-2x +7) + 2x* + 3x’ = x = 5)
=3 -6x'-2x+7+2x* +3x*-x -5
= 5x* - 6x + 3x* - 3x + 2.
Vay, da thirc can tim: h(x) = 5x* - 6x* + 3x*— 3x + 2.
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Bai tap 4. Ta cong hai v& cuia biéu thire (1) va (2), ta dugc:

AM(x)=x"+ 667+ 3x +2x - xT+ 3x = 3x 4 5x7+ 6x°.
3 2 4y . - 3 5, 4
SP=Cx" +5x"+6x):3=x"+ ;x*+2x.

Taco: (2) <> 2(f(x) - g(x)) = 2(2x" - x*+ 3x")
&> 2f(x) - 2g(x) = 4x' - 2x* + 6x' (3
Ta trir hai vé& cha biéu thic (1) va (3). ta dugc:
3g(x) = x'+6x7+ 3x' — (4x' - 2x7 + 6x%)
= - 3x' + 8x? - 3x*".

8 _
=>Q=-x"+ §x2~x“.

Bai tap S.
a. Dé tinh f(x) + g(x) ta dat:
+ f(x)=ax"+ax""Hax"?+.. +a,,x+a,

g(x=bx"+bx"'+bx"?+.. +b,_x +b,

f(x) + g(x) = (@, + b)x + (3, + b)x™" + ... + (&, +b,)x+a,+b,
b. Deé tinh f(x) + g(x) 14 dat!
— f(x) = ax] +.a, X" 42X 4 48X + A,

g(X = by Xtk by X2 r-b,_ X + b,

f(x) - g(x)=(a,~ b)x +(a,—-b)x™" + .. +(a,_,—b, )X +a,—by,
Bai tap 6. Ta duoc:
f(x)-g(x)=x"-2x"=2x"+3x* +2x + 4
f(x) — g(x) + h(x) = x* - 2x* + 3x> + 2x + 3.
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NGHIEM CUA BA THUC
% MOT BIEN

1. KIEN THUC CU BAN
1. NGHIEM CUA PA THUC MOT BIEN
Thidu 1: Xétdathic: P(x) = x* — 4x + 3.
Ta c6: P(0) = 3.
P(3)=3"-43+3=9-12+3=0.
Khi dé. ta néi 3 (hoac x = 3) 1a mét nghiém cua da thuc P(x).
Nhu vay, ta ¢6 thé dinh nghia:

Néu tai x = a, da thic P(x) c¢6 gid tri bang 0 thi ta néi a (hodc x = a) la mor
nghiém cia da thirc dé.

Thidy 2; Cho da thirc: Q(x) = x'+:9x:
Kiém nghiém ring da thic Q(x) c6 ba-nghiém x =-3,x =0, x = 3.
Giai '
Tacé: Q(-3)=(-3)'-9(-3)=-27+27=0
= X = -3 la m6vnghiém cha da thac Q(x).
Q(0)=0-0=0 = x = 01a mot nghié¢m cua da thicc Q(x).
Q(3)=3'-93=27-27=0

=> X = 3 la mét nghiém cia da thic Q(x).
Chiy: 1. Mot da thic (khiac da thic 0) c6 thé ¢6 1 nghiém, 2 nghiém,...
hoic khong c6 nghiém (goi 1a vé nghiém).
2. Ngudi ta chimg minh dugc ring " Mot da thiic (khdc da thiitc 0) cé
s6 nghiém khong vieor qud bdc ctia né . Ching han, da thic bic

nhét chi cé 1 nghiém, da thic bac hai c6 khong qua hai nghiém, ...
Thidy 3: Ching 10 ring da thifc sau vé nghiém: R(y) = y* + 2.

Gidi

Nhan xét ring: R(y) =y’ +2 20+ 2 >0 = R(y) v6 nghi¢m.

Nhan xét: Véi yéu cdu "Tim nghiém cua da thice Q", ching ta can di thuc
hién Q =0.
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Thidu 4: Tim nghiém cua da thic P(x) = 2x + 3.
Giai
Nghiém cuia da thitc P(x) thoa man:

Px)=0o2x+3=02x=-3ox=

b | o

3 : A .
Vay, x = "3 la nghiém cua da thic P(x).

I1. CAC VI DU MINH HOA

Vidyl: Chimg to ring néu a + b+ ¢ =0 thi x = | 1a nghiém cua da thirc
f(x) = ax” + bx +c.

Ngoairanéua=QOthix = ¢ ciing 1a nghiém cua da thic f(x).
d
Giai
Tacé: f(l)=a.l’+b.l+c=a+b+lc=0

<> x = | 1a nghiém cua da thiic f(x).
Véia =0, ta cé:

C C 4 C o be ¢
f(—)=a. (——) +b. - +¢c=—+-—4+c=—(c+b+a)=0
a a a a a a

ox=<la nghiém cua da thirc f(x).

a

Nhan xét:  dp dung két qua trén, ta c6 thé tim dugc nghiém cua cic da thic

f(x) = ax> + bx + cc6 a + b + ¢ = 0. Vi du sau s&é minh hoa diéu
nay.

Vi dy 2: Tim cdc nghiém cta da thic f(x) = 3x* - 7x + 4.
Giai '

Ta c6 3-7 + 4 =0, do d6 da thic f(x) c6 cac nghitmx =1 x =

w | B

Vidu3: Tim mdi lién h¢ cia a, b, ¢, d d€ x = | la nghiém cia da thic
f(x) = ax' + bx’ + cx + d.

Gidgi
Pé x = 1 12 nghiém cta da thirc f(x) diéu kién la:
f()=0=al'+b.1’+cl+d=0a+b+c+d=0.
Vay, v6i a + b+ ¢ + d =0 thi f(x) nhin x = | 1am nghiém.
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Vi du 4; Chimg t0 rang da thirc x* + 2x + 3 khong c6 nghiém.
Giai
Taco: X’ +2x+3=(x+1V+220+2>2.
Do d6. da thirc x* + 2x + 3 khong ¢6 nghiém.
IIl. CAU HO1 ON TAP LY THUYET
Cau hoi 1:  Khi ndo thi x = a la nghiém ctia da thic P(x).
Cau hoi 2: Mot da thirc ¢6 bac k ¢6 nhiéu nhat bao nhiéu nghiém ?
Cau hoi 3:  Tim s6 ma:
a. Binh phuong ciia né biang chinh né.
b. Lap phuong ctia né bing chinh né.
IV. BAI TAP PE NGHI
Bai tap 1. Cho da thitc: Q(x) = x* = 8x + 7.
Kiém nghiém ring da thitc Q(x) c6 ba nghiém x = 1, x = 7.
Bai tap 2. Tim nghiém cta cic da thire:
a. x+8. b. 3x-7.

Bai tap 3. Tim nghiém cua céc da thirc:

a. (x-2)(2x +8). b. (3x - 9)(2x +5).
Bai tap 4. Tim nghiém ¢lia cdc 'da‘thire:
a. (x=3)(x*+ 1) b. (x*+2)(x*-3).

Bai tap 5. Chimg to ring nfu a — b + ¢ = 0 thi x = -1 1a nghiém cta da thic
f(x) = ax’ + bx +c.

Ngodiran€ua=Othix = .. ciing 1a nghiém cua da thic f(x).
a

Bai tap 6. Tim cic nghiém cua cic da thic:
a. f(x)=x’-4x+3. b. g(x)=2x'-5x+3.
Bai tap 7. Tim cdc nghiém cia cdc da thic: ‘
a. f(x)=x'+4x+3. b. g(x)=6x’-5x-11.
Bai tap 8. Tim mot nghiém cua céc da thirc:
a. f(x)=x'+2x"-8x+5. | b. gx)=x"-2x*+1.
Baitap9. Tim méi lién h¢ cia a, b, c, d dé x = =1 1a nghiém cia da thic

f(x) = ax® + bx? + ¢cx + d.
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Bai tap 10. Chimg 0 rang cdc da thic sau khong c6 nghiém.
a. x'+ 1. c. xX'+x+1.
b. x’-4x +5. d. x*—x+1.
V. HUGNG DAN - AP SO
Baitapl. Tacé: Q(1)=1"-8.1+7=1-8+7=0
=> x = | la mot nghiém cua da thic Q(x).
Q7)=7-8T7+7=49-56+7=0
= X = 7 la mot nghiém cua da thirc Q(x).
Bai tap 2.
a. Nghiémciadathic x + 8thoamin: x +8=0& x=-8.

Viy, x = -8 la nghiém ctia da thac x + 8.

7
b. Nghiém ctia da thitc 3x — 7 thoaman: 3x - 7=0< 3x=7<:>x=-;‘.

7 i 5 .
Vay, x = 3 la nghiém cta da thic 3x — 7.

Bai tap 3.
a. Nghiém cua da thiic (x>2)(2x # 8)thoa man:
(x-2)2x +8) =0 <> x-2=0hoac2x+8=0<'x =2 hodc x = 4.
Vay, x =2 hoic x = -4 la nghiém cua da thic (x-2)(2x + 8).
b. Nghiém cia da thirc (3x — 9)(2x + 5) théa man:

(3x'-—9)(2x+5)=0<:> 3x-9=0hoac2x+5=0 <::¢x=3hoacx=—-—2§.

Viy, x=3ox= wg 1a nghiém cua da thic (3x — 9)(2x + 5).

Bai tap 4.
a. Nghiém cha da thic (x— 3)(x* + 1) thoa man:
x-3)x*+1)= 0<:>‘x~w 3 =0hoic x* + 1 =0 (v6 nghiém) <> x = 3.
Vay, x = 3 12 nghiém clia da thitc (x- 3)(x* + I).
b. Nghiém cla da thirc (x? + 2)(x* - 3) théa min:
(x4 2)(x’- 3) =0 ¢> x? + 2 = 0 (vd nghiém) hodc x’- 3 =0
oxl=3ox=13. |

Viay,x=+ 3 1a nghiém cua da thide (x* + 2)(x’ - 3).
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Baitap5. Tacé: f(-1)=a(-1)+b(-l)+c=a-b+c=0
< x = -1 la nghiém cua da thuc f(x).
Véia =0, ta co:

2

f(—g )=a. (—E) +b. (—S)+c= €1 _I¥ +C= < (c-b+a)=0
a .

a a
c .. o "
<> x = —— la nghiém cua da thie f(x).
a
Véia#0,tacé:

f(.wc_ )=a. (WE) +b. (#E) +c= ‘. + Pi +c::S (c=b+a)=0
a a \ a a a a

ox=-< I nghiém cua da thic f(x).
a
Bai tap 6.

a ¥=l.x=3.

Bai tap 7.
a. x=-l.x=-3. 11
b. x=-l.x=—.
6
Bai tap 8.
a. x=1. b. x4,
Bai tap 9.

a. Tacod: x*+120+1>1.
D6 dé. da thirc x> + 1 khong ¢6 nghiém.
b Tacéd: xX?-4x+5=x-2Y+120+1>1.

D6 d6, da thirc x* — 4x + 5 khong c6 nghiém.

> 3 3 3
¢c. Taco: x*+x+l=(x+-|-)2+—20+w>-.
2 4 4

4
D6 d6, da thic x* + x + 1 khong ¢6 nghiém.
| 3 3 3

d. Tacé: xz—x+l=(x—~2—)3+—‘—20+i>—3.

E-N

D6 do, da thire x> — x + | khong c6 nghiém.
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CHUONG I - QUAN HE GIUA CAC YEU TO TRONG TAM GIAC
CAC PUONG PONG QUY CUA TAM GIAC

Trong chuong nay, chiing ta s& thu nhan duoc kién thirc vé:
Quan hé giira goc va canh ddi dién trong mét tam giac
Quan hé giifa dudng vudng goc va duang xién, dudng xién va hinh chiéu
Quan hé giifa ba canh ciia mét tam giac - Bat dang thiic tam giac
Tinh chét ba dudng trung tuyén-cia tam giac
Tinh chét tia phin giac cia mot géc |
Tinh chét ba duong phan gidc ciia tam giac
Tinh ch&t dudng trung truc ciia mot doan thing
Tinh chat ba dudng trung truc ciia tam gidc

© & N & ¢ W

Tinh chat ba dudng cao ciia tam gidc
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QUAN IIE GIUA GOC VA CANH

BOI DIEN TRONG MOT TAM GIAC

2 2 R
I. KIEN THUC CO BAN

Chiing ta da biét t&i khai niém cila tam gide can, & do véi AABC can tai A ta co:
AB=ACs B=C.

Mot cau hoi dugce dat ra tai day la: "NéuAB> ACthi B> C hayB< C "
va dé tra 1o cau hoi nay ching ta cung nhau thuc hién thi du sau:

[hidul: Cho AABCc6 AB > AC. Hay so sanh hai goc BvaC.

Gidi
Trén canh AB lay diém D sao cho AD = AC, do AB > AC nén D nam giira
A va B. . ) A
Trong AACD, tacé: AC=AD <-Ci=s Dy (*)
Nhan xét ring: _
&=a+8 >, M 0
D =B+ C >B (2) C B

Thay (1), (2) vao (*), ta,duoc E‘ > f&

Nhan xét: 1.

Trong AABC, géc B d6i dién véi canh AC, con géc C d6i
dién véi canh AB, diéu ndy c6 nghia 1a " Déi dién voi canh

L]

lom hom la géc lom hon .

Ta c6 thé chimg minh C > B bing cdch khac, nhur sau:

Ké tia phan gidc AE cua géc A A
(E € BC). 2
Xét hai tam gidc AACE va D
AADE, ta c6:
AC = AD, gia thiét C E B
A, = A, vi AE 1a phan giic géc A
AE chung

suy ra: AACE = AADE
= C =D > B, vi D 1a géc ngoai.

Tir d6, ta nhan duge két qua:

T'rong mét tam gidce, goc déi dién véi canh Iom hon la géce lon hom.
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Nhu vay, vai AABC ta co:
¢

/\ " AB>BC>AC = C >A>B. (1)

A B
Thidu 2: Sosinh cic géc ctia AABC, biét AB=6cm, BC =9cm, AC =8cm.
Giai

Ta nhan thav rang: AB< AC<BC = C < B <A.

l Chi v: Mot cau hoi duoc dat ra rat e nhién la:

" Chiéu ngioe lai cia (1) thi sao ? "
va dé tra 161 cau hoi nay chiing ta ciing nhau thue hién thi du sau:

Thidy 3: Cho AABC c6 B > C. Chimg minh ring AB < AC.
Giai

Gia str trdi lai, tacé AB > AC.

Khi dé, nhan thay rang:

» Néu AB=ACthi C = B, mau thun.

« Néu AB> AC thi €'5'B mau'thiah.

Vay. ta luon ¢6 AB < AC,

Nhin xét: Pé thue hien thidutrén ching tada s dung phuong phip chimg
minh phan chitng va & dé chiing ta da tan dung duoc hai dinh i da
biét vé goc.

Vi, ta nhan duoc két qua:

Trong mot tam gide, canh doi dién vor géc lon hem la canh lon hon,

Nhu vay, vai AABC co:
C

/\ AB>BC> AC <» C>A>B.

A B

Nhan xét: I. Trong tam gidc th (hodc tam gidc vuong), goc tu (hoac goc
vuong) la géc 16n nhat nén canh d6i dién vdi goc tu (hoac goc
vuong - canh huyén) la canh l6n nhat.

2. Trong tam gidc doi dién vdi canh nho nhat 1a géc nhon.
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Thidu d: So sinh cdc canh ciia AABC, biét A = 100”, B = 40",
(Giat
Tacs: C = 180" - A - B = 180"~ 100" - 40" = 40°

~

Khi do, nhan thay rang: B = C <A AC=AB<BC.
II. CAC VI DU MINH HOA
Vidu l: Sosanh cic goe cia AABC, biét AB = 6cm, BC = 4cm, AC = 8cm.
Giai
Ta nhin thay rang: BC < AB< AC <> A <C<B.
Vidu 2: Cho AABC c6 A =80". B = 40"
a. So sanh cic canh cua AABC.
b. Trén tia doi cua tia AB lay diem D suo cho AD = AC. Trén tia doi cla tia
BA lay diém E sao cho BE = BC, So sanh do dai ciac doan CD, CB, CE.
Giai

a. Trong AABC,tacé: C =180"- A= B= 180" - 80" - 40" = 60"
Khi d6, nhan thay ring: A > C > B <> BC> AB> AC.

b. Trong ABCD, ta co6: C
- 1 . Down
= — = = ) -~ CD = CB.
D 5 BAC=40"= ABC_<>CD=CB ’ — .
Trong ABCE, ta c6: D A B E

EBC = 180" - ABC = 180" - 40" = 120" Ia géc ta = CE > CB.
Vay. ta duoe CD = CB < CE. |
Vidu 3: Cho AABC vuong tai A. Lay diém D trén canh AC. So sédnh do dai cua

BC va BD. | B
Gidai
Trong AABD, ta cé6:
D2= A + ABD = D: la géc 1. l
A D C

Trong ABCD ¢6 Dz 1a géc ti nén: BC > BD.
Vidy4: Chimg minh ring trong tam gidc vuong, trung tuyén (mg vGi canh
huyén bing mot nira canh huyén.
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Gidi
Xét AABC vuong tai A, trung tuyén AD. Ta cdn di chimg minh AD = % BC.
Gid sit tréi lai, tic [a AD » % BC.

. Né’uAD>%BC.suym: D

AD>BD<> B> A,:AD>CD« C > A,

= B+C> Kz+ R,<:>90“> A . mau thuin.

* Néu AD<%BC.suym;

AD<BD¢:>f3<R2;AD<CD<:>(E<K,,

=B+Cc< Kz+ K,¢:>90"< A , mau thuin.
Vay, ta ludn ¢c6 AD::’ZI— BC.

Yidu 5: Cho AABC c6 AB< AC.
a. Goi M la trung diém cia BC. So sdnh BAM- va,CAM .
b. Tia phan gidc ciiagéc A cét BC tai D. So sanh do dai ciia BD va CD.
Giai
a. Trén tia AM l4y diém K 'sao cho AM = KM. A
Xét hai tam gidc AAMC va AKMB, ta c6:
AM = KM
Mi = M2 V1 d6i dinh 1
CM = BM, vi M la trung diém BC B 2\M C
do d6 AAMC = AKMB suy ra:
CAM = BKM.
BK = AC> AB.

Khi d6, trong AABK vi: BK > AB < BAK > BKM < BAM > CAM.
b. L4y diém E trén AC sao cho AE = AB.

A
Xét hai tam gidc AABD va AAED, ta c6:
AB = AE 2
A,= A, vi AD Ia phan giéc N
AD chung B/l
= g 2 D C
do d6 AABD = AAED suy ra:
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BD = DE.

Bi =E; ¢ Bx =E3 (1)
Mat khéc, ta lai cé:

B2 > C, vi Ba la géc ngodi ciia AABC. (2)

Tur (1) va (2) suy ra: é: >C

Khi do. trong ACDE vi: E,> C <> CD> DE < CD > BD.

| Nhan xét:

Qua vi du trén ching ta ¢6 thé danh gid dugc vi tri cua cdc tia AB,
AD, AM d61a " Tia AD nam giita hai tia AB va AM .

IIl. CAU HOI ON TAP LY THUYET

Cau hoi 1:

Cau hoi 2:

Cau hoi 3:

Cau hoi 4:
Ciau hoi 5:

Chimg minh rang "Trong mot tam gidc, goc dot dién véi canh lon hon la
goc lom hom".

Chimg minh rang "Trong-mdrtam gidc, canh doi dién véi goc lon hon la
canl lom hon".

Tai sao trong mot tam giic doi dién véi géc tu (hoac goc vuong) la
canh I6n nhat?

Trong tam gidc d6i dién vai canh nho nhat la goc gi ?

Stt dung dinh 1t Pi—ta"—go chimg minh rang trong tam gidc vuong
canh huyén c6 do dai I6n nhat.

IV. BAI TAP DE NGHI
Bai tap 1. So sdnh ciac goc cia AABC, biét:
AB = 3cm, BC = 4cm, AC = Scm.

AB=1lcm, BC =4cm, AC = 8cm.

a
b. AB=8cm, BC = 6cm, AC = 4cm.
5
d

AB=AC=1lcm, BC = l5cm.
Bai tap 2. So sanh cdc canh cia AABC, biét:

a. B=90" C =45"

-

b. C =80 A =20"
Bai tap 3. Cho AABCc6 A =85", B = 40",
a. So sdnh cic canh cua AABC.

b. Trén tia d6i cua tia AB lay diém D sao cho AD = AC. Trén tia d6i cha tia
BA 14y diém E sao cho BE = BC. So sidnh d¢ dai cac doan CD, CB, CE.
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Bai tap 4. Cho AABC ¢6 A = 45", B = 95"
a. So sdnh cac canh coa AABC.
b. Trén tia d6i cua tia AB lay diém D sao cho AD = AC. Trén tia doi cua tia
BA lay diém E sao cho BE = BC. So sinh do dai cic doan CD, CB, CE.

Bai tap 5. Cho AABC c6 goc B i Lay diém D trén canh BC. Chimg minh rang
AB<AD< AC.

Bai tap 6.
a.  Chimg minh rang trong mot tam gidic vuong ¢6 mot gée biang 30" thi canh goc

vuong déi dien vai goe 30" bang mot phan hai canh huyén.

b. Ap dung: Cho AABC ¢6 A = 60", cic géc B. C déu nhon. Goi M, N theo
thit wr 1a trung diém ctia AC, AB . Ké cdc duomg cao BH, CK. Xdc dinh dang
cuia cdc tam giac AAHN, AAKM.

Bai tap 7. Cho AABC vuodng tai B. Tia phin gidc cua géc A cit BC tai D. So sdnh
do dai cua BD va CD.
Bai tap 8. Cho AABC. Tia phan gide clia goc B cat AC tai D. So sinh do dai cua

AB va BC, biét ring géc BDC ti.

Bai tap 9. Cho AABC ¢6 BC'z'a)'AC ='b vir'¢ic' chiéu' cao tuong tmg vai hai canh

dé theo thit ty bang h,, h,,.

a. Timtam gidiccoh,=a, h,=b.

b. C6 thé khang dinh duoc h, < a khong ?

c. Co nhan xét gi vé quan hé do dai gitta h, va b, gifta h, via ?

V. HUONG DAN - DAP SO

Bai tap 1.

a. ViIAB<BC<ACnen C < A <B.

b. ViAB>BC>AC=4cmnén C > A > B.

c. ViIBC<AC<ABnén A <B<C.

d. VIAB=AC<BCnénC =B <A.

Bai tap 2.

a. Tacé: A =180"- B - C = 180"~ 90" - 45" = 45"

Khi d6, nhan thiy ring: A = C < B <> BC=AB< AC.

b. Tacé: B=180"- A - C = 180" - 20" - 80" = 100".
Khi d6, nhan thay rang: A <C < B e BC<AB<AC.
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Bai tap 3.

a. Taco: C =180"- A B = 180" - 85" - 40° = 55"
Khi do, nhan thay rang: B<C <A < AC<AB<BC

b. Hoc sinh tir lam.
Bai tap 4.
a. Taco: C = 180" A B = 180" - 45" - 95" = 40",

~ Khi do. nhan thay rang: C <A <Ber AB<BC<AC.
b. Hoc sinh te lam.
Bai tap 5. Ta lan luot xét: A

*  Trong AABD co goc B tu. do do:

Di < B <> AB< AD. (1)
*  Trong \ADC, tiaco: N0
B» > B.vi D i goc ngoar XABD 8 D ¢

B >C .vi \VABC.¢6 adc B i
= C < Dy > AD <AC. (2)
Tu (1), (2)suy ra AB < AD < AC, dpem.
Bai tap 6.

A Gia st AABC vuong tai A co C = 30" ta can di ching minh AB = 5 BC Taco

—

thé lira chon mot trong hai cich sau: ¢
Cdch [:Tren BC lay dicm M sao cho AB = MB " 1\;\
=> AABM L tam giie can ‘ :
=> NABM o tam gilic déuvico B = 60"

<> AB = BM = MA.
Trong AMAC, ta co:

-~

A, =900 60" =30"= G > AMAC cn tai M <> MA = MC.
-y , I,
Khido: BC=BM + CM=AB+ AB<> AB= 5 BC. dpem.
Cdchlr 2: Trén tia doi cua tia AB lay diém D sao cho AB = AD.
Nhin xét rang ABCD ¢6 duomg cao CA ciing la duomg trung tuyén nén:

ABCD la tam gidc can - > ABCD I& tam gidc déu vicd B = 60"

Khido: BC=8BD =2AB <> AB= l BC. dpem.

-—
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b. Dé nghi hoc sinh tu vé hinh.
Ta lan luogt xét:
* Trong AHAB vuong tai H, ta c6:
-~ T 1
A =60"< ABH =30"< AH = ;AB= AN,
Vay. tam gidc AAHN la tam gidc déu vi n6 1a tam gidc can c6 géc A =60,
* Trong AKAC vuong tai K. ta cé:
-~ e I
A =60"< ACK =30"<> AK = —Z-AC= AM.
Vay, tam gidc AAKM Ia tam gidc déu vi né 1a tam gidc can c6 géc A = 60",
Nhan xét: Qua bai tap trén, chiing ta thu nhan dugc moét két qua:
" Trong mot tam giae viong ¢ mor goc bang 30° thi canh
doi dién van goc 30 _bdug bang mia canh huyén va nguoc

+

lai ".

Bai tap 7. Lay diém E trén AC sao cho'AE = AB.

Xét hai tam gidc AABD va AAED, ta c6: A
AB = AE
A )= A 1» Vi AD lajphin giic
AD chung

do d6 AABD = AAED suy ra: B D C
BD = DE.
E,=B=9"> E,=90"

Khi dé, trong ACDE vi: E, = 90" = CD > DE <> CD > BD.

Bai tap 8. D€ so sanh do dai ciia AB va BC, ta cin di so sdnh hai géc CvaA.
Theo gia thiét géc BDC ti, titc fa: Dy > 90" ¢ 2Dy > 180".

Trong AABD, tacé: Dy = A + B2 (1) B
Trong ABCD, ta c6: Di+ B + C =180". (2) 2!
Cong theo vé (1) va (2), ra dugc: 2\1
A D C

26|+[§| +C =R+f32+180"
< A-C=2D -180">0 < A > C < BC> AB.
Yéu ciu: Cicem hgé sinh hily thuc hién bai tap trén bang mot cach khdc.
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vuong goc vai d tai H. Trén d 1ay diém B bat ki (B # H). Khi dé6:

* Poan thang AH goi 1a doan vuong géc hay A
ditomg vuong géc ké tir diém A dén duong thang
d. Biem H duge goi la chdn duomg-yudng goc

hay hinh chiéu cla A trén duong tHang d.
* Poan thing AB goi la mot dudngxién keé tir
diém A dén duong thang d.
*  Doan thang HB goi 1a hinh chiéu ciia dudng xién AB trén duong thing d.
Nhin xét: I. Chiing ta da biét rang "Qua diém A ndm ngoai dicong thang d
ke duge duy nhdat mot diomg thang vuéng géc veoi d", do dé,

qua A ké dugc duy nhat mot duong vuong goc téi d.

r9

Vi véi mbi diém B (B # H) thuoe d, ta nhan duge mot duong
xién, do d6 qua A ¢o6 vo s6 dudng xién tdi d.

2. QUAN HE GIUA DPUONG VUONG GOC VA PUONG XIEN
Trong phidn nay, chiing ta di thiét 1ap méi quan hé vé do dai giita dudong vuodng
goc va duong xién. A
Nhin vao hinh vé, bang truc quan chiing ta thiy ngay
AH < AB, va dé chimg minh diéu nay bang ngon
ngit toan hoc ching ta c6 thé lya chon mot trong hai

cdch sau: H B

Cdach [: St dung quan hé giita géc va canh déi dién trong mot tam gidc
Trong AHAB vuong tai H, ta cé: B < H = 90" <> AH < AB, dpcm.
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Cachl 2: St dung dinh i Pi--ta—-go
Trong AHAB vuong tai H. ta co:
AB’ = AH’ + BH’ > A <> AB > AH. dpem.

Nhir vay. ta cd két qua:

Trong cdc diemg xién va duong vuong goc ke tir mor diém o ngodai mot diiong theng

dén diong thang dé, dieomg vuong géc la dieomg ngan nhdt.

Chiy: Do dai duong vuong goc AH goi la khoang cdch tr diem A dén diiing
thing d.

Thidu l: Cho AABC c6 AB = AC = Scm. BC = 8cm. Tinh Khoang cich tr A

dén BC. A\
Giai
Goi H Ia hinh chiéu ctia A lén BC-khi-do AH chinh
1a khoang cich tir A dén BC. B ¢

[rong AHAB vuong tai H. ta ¢o: Bl = 5 BC = dem, vi AABC cian tai A

AH = AB - BH =5 -4 =25-16=9 < All = 3em.
Vay, khoang cich tir Abdén BC bang 3¢
Nhan xét: Nhu vay, chung ta da thiét lap duoc moi quan he v¢ do dan gitra
duong vudng goc va dudmg xién, va mot cau hoi Tai tiép e duoge
dat ra 1a "Moot quan hé gitta hai dicomg xien vor nhaw thi sao?",
Nhur trong thi du trén thi
AB = AC - Hai divmg xién bang nhau

<> HB = HC - Hai hinh chiéu bang nhau

Cau hoi nay sé duac tra 13i trong muc sau.

3. CACPUONG XIEN VA CAC HINH CHIEU CUA CHUNG

Thidu 2: Cho hinh vé&, hay chimg 10 ring: y
a. Néu HB < HC thi AB < AC va nguge lai, néu
AB < ACthi HB < HC.
b. Néu HB = IIC thi AB = AC va nguoc lai, néu = C

AB = AC thi HB = HC.
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Gial
Trong cac tam gidc AHAB vuong tai H va AHAC vuong tai H. ta co:
HB = AB - AH' : HC? = ACT - AP,
a. Vi gia thiét:
HB < HC ¢» HB’ < HC® <> AB’ - AH < ACT - AP
<> AB < AC" < AB < AC, dpem.
b. Vai gia thiét:
HB = HC <> HB' = HC® <> AB' ~ AH = ACT — AP
<> AB = ACT ©3 AB = AC. dpem.
Chiy: Taciing ¢6 thé chimg minh duge * Néu HB < HC thi AB < AC " bang
viée str dung moi quan h¢ goc vai canh doi dién trong tam giac. That
vdy: A
Lay diém D trén HC sdozeho HB = 1D, suy ra

AABD can tai A~ AB = AD.

Trong AAHD, ta cé: N2

D2 =H + HAD = D: la goc tin. H D C

Trong AACD ¢6 D3 la goc tinén: AC > AD <> AC > AB.

Nhur vay, ta co két qua:

Trong hat diong xién ké ue mot diém ¢t ngodi mot diomg thing deén daong thing doé:
a.  Duomg xién nao co hinh chiéu lon how thi lom hon.
b.  BPuomg xién nao lon how thi ¢é hinh chiéu lon hon.
c.  Néuhat domg xién bang nhcae thi hai hinh chiéu beng nhau, va nguoe lai, néichai hinh

chiét bang nhau thi hai duong xién bang nhau.

['hidy J3: Cho AABC vuong tai A co AB = 6em, BC = 10cm. Goi H la hinl
chi¢u cua A lén BC. Chimg to rang HC > HB. A
Giai
Troqg AABC vuong tai C. ta ¢o:
AC' =BC - AB’ = 10" - 6" = 100 - 36 = 64

B H C
<> AC=8cm
=> AC> AB <> HC > HB. dpcm.
9
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Nhan xét: Trong thi du trén. néu ching ta khong str dung tinh chat vé moi
. lién hé gitra hinh chiéu va duong xién thi chiing ta cdn di xac dinh
do dai cac doan thing BH va CH, dé thuc hién cong viéc nay rat

cong kénh.

Thidu 4: Chimg minh ring trong mot tam gidc can, do dai doan thing néi dinh
doi dién véi ddy va mot diém bét ki clia canh ddy nho hon hoac bing do dai cia
canh bén.

Giai
Xét AABC can tai A, 1ay mot diém D bat ki trén canh BC, chiing ta can di chimg
minh AD < AB.
Goi H la hinh chiéu ctua A lén BC.
*  Néu D thudc canh BH thi DH < BH < AD < AB.
®  Néu D thudc canh CH thi
DH <CH < AD < AC& AD < AB. BDyD C

I1. CAC VI DU MINH HOA

Vidu l: Cho AABC c6 AB=AC = 10cm, BC = 12cm.
a. Tinh khoang cach tir A dén BC.
b. Vé cung tron tdm A c¢6 ban kinh bang 9cm. Cung d6 ¢6 cit dudng thing BC
hay khong, c6 cat canh BC hay khong ? Vi sao ?
Giai '
a. Goi H 12 hinh chiéu ctia A 1én BC, khi d6 AH chinh
1a khoang cach ur A dén BC.

A

Trong AHAB vuong tai H. ta c6:

BH = % BC = 6cm, vi AABC can tai A

AH’ = AB’ - BH’ = 10’ - 6’ = 100 - 36 = 64
<> AH=8cm.
Vay, khoang cach tir A dén BC bang 8cm.
b. Theo két qua cau a), ta co:

AH < 9cm => cung tron tam A bdn kinh 9c¢m cat dudmg thang BC.
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Gia sir cung tron dé cat dudmg thang BC lai D. suy ra:
AD =9cm < AB < DH < BH

Vay, cung tron tam A ban kinh 9¢m cat canh BC.

Nhan xét: Qua vi du trén, ta thay:
1. Mot cung tron tam A bdn kinh R sé cét dudng thang a néu
khoang cdch tir A dén dudmg thing a 16n hon R.
2. Dé xét xem cung tron tam A ban kinh R ¢6 cit doan thing BC
hay khong, chiing ta can so sdnh R vdi cic dudng xién AB va
AC.
Vi du 2: Cho AABC vuong tai A. Trén canh AB ldy diém M (M # B), trén canh
AC 13y diém N (N # C). Chimg minh rang MN < BC.
Giai
Nhan xét ring:
* AM, AB theo thi ty la hinh chigu cia CM va N

CB, tac6: AM < AB < CM < CB. (1
* AN, AC theo tht tr 13 hinh chiéu cia MN va
MC, ta cé: AN <AQ/EMN <MC. (2) A M B

Tue (1) va (2) suy ra MN < BC, dpcm.
Chiy: |. Kétqua trén.vinding khithay " AABC vuong tai A" bing:
"AABC ¢6 A 11" hoac "AABC cdn tai C "
hoac "4ABC ¢é A A>B"
2. Ta c6 thé sir dung méi quan hé vé géc va canh déi dién trong tam
gidc dé thuc hién vi du trén. That vay:

* Trong ABCM c6 géc BMCla goc tu, do do:

CM < CB. (3)
* Trong ACMN cé g6c CNM la géc tu, do d6:
MN < CM. (4)

L4

Tur (3) va (4) suy ra MN < BC, dpcm.

Yidu 3;: Cho AABC can tai A. Goi M Ia diém bat ki trén canh ddy BC. Chimg
minh ring khi M thay déi vi tri trén canh BC thi tdng cdc khoang céch tir M dén

hai canh bén AB va AC vin khong déi.
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(;fclql'
Ke duomg cao BH, ME 1. AB. MF | AC.
Ké MN // AC (N € BH), suy ra:

MN . BH va MF = NH. (1
Xét hai tam gidc vuong ABEM va AMNB, ta cé:
BM chung

BMN =C =B |
do d6 ABEM = AMNRB (canh huvén va géc nhon), suy ra:
ME = BN. (2)
Cong theo vé (1), (2), ta duge: MF + ME = NH + BN = BH - khong doi.
Vay, khi M thay doi vi tri trén canh BC thi tong cdc khoang cach tir M dén hai
canh bén AB va AC vdn khong doi.
Vi du 4: Cho AABC vuéng tai A. Goi M 1a trung diém AC. Goi E. F theo thu tu
la chan dudng vuong goc ke tir A vii-C dén dudng thang BM.
a. Sosénh AC vai tong AE + CF,

b. Chimg minh ring AB < - (1F: + BF),
Gidi
a. Ta lan lugt thay:

*  Trong tam gidc vuong ALAM, ta co:

AM > AL. (1)
* Trong tam gidc vudng AIFCM, ta co:
CM > CF. (2)
Cong theo vé& (1), (2). ta dugc: AM + CM > AE + CF <> AC> AE + CF-.
b. Xét hai tam giac vudng AEAM va AFCM, ta cé: B

AM 4 CM, vi M la trung diém AC

© M =[M2 vi d6i dinh E
: 1
do d6 AEAM = AFCM (canh huyén va gic nhon), A M 2 C
suy ra: EM = IFM. | F
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Trong tam gric vuong AABM, ta co:
AB < BM vavi BM = BE + EM nén AB < BE + EM. (3)
AB< BM vavi BM = BlIF - I'M nén AB < BFF - FM. (4)
Cong theo vé (3), (4) va sirdung két qui EM = FM, ta duoc:
2AB < BE + BF <> AB < - (BE + BF). dpcm.

(Chuv: | Kétqua cau a) van ding khi " ABC tiy v va M la diém bat ki trén

AC
2. K&t qua cau b) van ding khi " 14BC ¢ géc A i .
Vidu 5: Cho AABC can tai A. Trén BC liy cic diem Dva E A
3

sao cho E?\T)z m = L_Ké . So sanh cac do dai:

a. ABvaAE.

b. BD va DE. C E HD B
Gidi

Tacé: B=C vi AABC can tai A
BAD = EAC , gia thi&t
suy ra: ADB = AEC <3°ADE ="AED 3 AADE ¢an tai A.
Khi do, goi H la trung diém DE thi AH 1 DE.
a. Vi BIL DH theo thir tir L hinh chicu cia AB va AD, ta ¢o:
BH > DH <> AB> AD <> AB> AL, vi AD = AE.

b. Lay diém I trén AB sao cho AE = AL, g
X¢t hai tam gidgc AAED va AAFD, ta ¢o: 2
AF = AE !

—~

A,= A, gia thiét
AD chung
do d6 AAED = AAFD suy ra: DE = DI

M
[

(4]
w)
=

-~

f3|=f7|¢:>Ez=f:: (1)

Mat khdc, ta lai ¢6:E , > B, vi E, la g6c ngodi ciia AABE.  (2)
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Tu (1) va (2) suy ra: 132 > I§
Khi dé, trong ABDF vi: F2 > B <> BD > DF < BD > DE.

Vi du 6: Cho AABC c6 AB < AC. Phan gidc AD, trung tuyén AM, duong cao
AH.

a. So sdanh do dai cua HB va HC.

-—

b. Chimg minh ring HAC >2 .
c. Nhan xét gi vé vi tri cua cac tia AH, AD, AM.
Giai
a. Trong AABC vdi gia thiét AB < AC, suy ra HB < HC.
b. Trong AABC véi gia thi€t AB < AC, suy ra: B<CoC-B>0

Trong AAHC vuéng tai H, ta cé: A
HAC = 90" —6=1(K+f§+6)—6
2
_5+E_ﬁ>§ dpcm - :
=2 T2 dovmnloa BoH DM C

-

c. Tac6 nhan xét: CAM'</CAD = -’23 < CAH

do d6 AD nam giira hai tia AH va AM.
Nhan xét:  Qua vi du trén, ta thiy:
"Trong AABC cé khéng can tai A thi tia phdn gidc cia géc A
va diromg trung tricc canh BC bao gio ciing car nhau tai mot
diém ndm ngoai tam gidc".

Nhan xét trén, sé gitip cdc em hoc sinh trainh mic sai 1dm khi vé
inh.

I11. CAU HOI ON TAP LY THUYET

Cau hoi 1: Neu khédi niém dudng vudng goéc, dudng xién, hinh chiéu cia dudng
xién.

Cau hoi 2: Neéu dinh nghia khoang c4ch tir mot diém t6i mot dudng thing.

Cau hoi 3: Qua diém A nim ngoai dudng thing d ké dugc bao nhiéu dudng thang
vuodng géc vdid ? Visao ?
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Cau hoi 4: Qua diém A nam ngoai duong thang d ké duge bao nhiéu dudng xién
tgid ? Visao?
Cau hoi 5:  Phat bi¢u va chimg minh méi quan hé gitta duong vuong goc va dudng
Xién.
Cau hoi 6: Phat biéu va ching minh méi quan hé giira cac dudng xién va cdc hinh
chi€u cua chiing.
IV.BAI TAP DE NGHI A
Baitap 1. Cho hinh vé sau. Chimg minh ring E
AB+ AC>BD + CE. D
Hay phat biéu két qua tdng quat.
Bai tap 2. Cho AABC. Tinh khoang cdch tir A dén BC. biét:
a. AB=AC=5cm. BC = 6cm.
b. AB=15cm, AC = 20cm, BC = 25cm:
Bai tap 3. Cho AABC déu ¢6 canh bang a.Tinh khoang cédch tir méi dinh dén canh
doi dién cua tam gidc.
Bai tap 4. Cho céc hinh vé sau. So sdnh cdc do dai AB, AC, AD, AE.

A A

‘ ay
B C D E B CD £

Bai tap 5. Cho AABC can tai A, c6 AB = 5cm, BC = 6cm.
a. Tinh khoang cich tir A dén BC.
b. VE& cung tron tam A ¢6 bdn kinh bing 6cm. Cung dé ¢6 cat dudng tnang BC
hay khong, ¢6 cit canh BC hay khong ? Visao ?
Bai tap 6. Cho AABC cén tai C. Trén canh AB ldy diém M (M # B), trén canh AC
14y diém N (N # C). Chimg minh raing MN < BC.

Bai tap 7. Cho AABC c6 A >B. Trén canh AB ldy diém M (M # B), trén canh AC
14y diém N (N # C). Chimg minh raing MN < BC.

Bai tap 8. Cho AABC, diém M nam giita A va C. Goi E, F theo thit tu la chan
dudmg vuong goc ké tir A va C dén duong thing BM. So sinh AC véi tong
AE + CF.
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Bai tap 9. Cho AABC c6 géc A ti. Goi M la trung diém AC. Goi E, F theo thir e
1a chan dudng vuong goc ké tr A va C dén dudng thing BM. Ching minh ring

AB < —;—(BE+BF). A
V. HUONG DAN - PAP SO E
D
Bai tap 1. Ta lan luot nhan thay:
* Trong tam gidc vuébng AABD, tac6: AB>BD. (1) B C

* Trong tam gidc vudng AACE,tacé: AC>CE. (2)

Cong theo v€ (1), (2), ta dugc: AB+ AC> BD + CE.

Tong quat: Trong mot tam gidc t6ng ba canh 16n hon téng ba dutmg cao.
Bai tap 2. A
a. Goi H 1a hinh chiéu cua A lén BC, khi d6 AH chinh

la khoang cach tir A dén BC.

Trong AHAB vuéng tai H, ta c6:

BH = —;—BC = 3cm, vi AABC cén tai A B H C

AH?=AB’-BH'=5"-3"=25-9=16 < AH = 4cm.
Vay, khoang cach tir A'dén'BC bang 4c¢m.
b. Khoang cdch tir A dén BC'bang 12¢m:
Bai tap 3. Vi AABC déu nén khoang cach tir méi dinh dén canh déi dién cia tam
gidc la bing nhau, do d6 ta can tinh khoang cédch tir A dén BC.
Goi H 1a hinh chiéu clia A ién BC, khi d6 AH A
chinh la khoang cédch tir A dén BC.
Trong AHAB vu6ng tai H, ta cé:

BH = %BC=-;~.V‘| AABC déu

B H C
.Y 2 7
AH2=ABz-BH2=a2-(f—J=a’—3—=§i~<:>AH=3-£.
2 4 4 2
av3

Vay, khoang cich tir méi dinh dén canh d6i dién cua tam gidc bing
Nhén xét: Qua bai tap trén, ching ta ghi nhin dugc mot két qua "Trong mot

-
LA

tam gidc déu canh bang a thi do dai ditong cao bdang 13-» :
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Bai tap 4.
a. AB<AC <AD<AE. b. AB<AC < AD < AE.
Bai tap S.

d. Goi H la hinh chiéu cia A lén BC. khi d6 AH
chinh la khoang cach tir A dén BC.

Trong AHAB vuoéng tai H, ta co: \ ;

A

BH = %BC= jem,viAABCcanwiA DB H  C~

AH’=AB'-BH' =5 -3=25-9=16 < AH = 4cm.
Vay, khoang céch tir A dén BC bang 4cm.
e. Theo kél qua cau a). ta cé:
AH < 6cm => cung tron tam A bén kinh 6cm cdt dudmg thang BC.
Gia sir cung tron dé6 cat dudmg thang BC lai D, suy ra:
AD = 6cm > AB <> DH > BH
Vay, cung trdon tam A bin kinh 6¢6m khong cit canh BC.
Bai tap 6. Hoc sinh tir lam - Tham khao vi du 2.
Baitap 7. Hoc sinh tie lam - Tham khao vi du 2.
Bai tap 8. Ta lan luot thay:
* Trong tam gidc vuong AEAM, tacé:,- AM > AE. (1)
= Trong tam gidc vuong-AFEM+-ta-€6:-EM->CF.  (2)
Cong theo vé (1), (2). ta dugc:
AM + CM > AE + CF < AC > AE + CF. A M\/C
Bai tap 9. Dé nghi ham s6 tu vé hinh v6i luu ¥ goc A t. F
Xét hai tam gidc vuong AEAM va AFCM, ta cé:
AM = CM, vi M 1a trung diém AC
Mi = Ma , vi d6i dinh
do d6 AEAM = AFCM (canh huyén va géc nhon), suy ra: EM =FM.
Trong tam gidic AABM do A la géc th nén ta cé:
AB < BM < AB < BE + EM. (1)
AB < BM < AB < BF - FM. (2)
Cong theo v& (1), (2) va sir dung két qua EM = FM, ta duoc:

2AB< BE + BF < AB< -;—(BE + BF), dpcm.
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O
2O
O
SOC
3

QUAN Hii GIUA BA CANH CUA

MOT TAM GIAC

b2+ 8.9 4

BAT BDANG THUC TAM GIAC

I. KIEN THUC CO BAN
1.

BAT PANG THUC TAM GIAC

Nhin vao hinh V&, bang truc quan chiing ta thdy ngay
viéc di chuyén tir A t6i B theo dudng thing ngin hon di
theo dudmg gap khic ACB, tic 1a AB < AC + CB, ching
ta s& di chimg minh nhan dinh ndy bing ngon ngir todn
hoc nhur sau: '

Xét AABC, trén tia d6i clia tia CA 1ay diém D sao
cho CD = CB.

B —— ———
Ta c6: ABD > CBD :
Mat khdc, ta lai ¢c6: CB = CD <> ACBD can tai C

A C D < CBD = CDB

et i — P —

Trong AABD, ta c6: ADB=CDB=CBD < ABD
< AB<AD=AC+CD < AB<AC + CB, dpcm.

Nhu vay, ta cé két qua:
Trong mot tam gidc, tong do dai hai canh bét ki bao gio ciing lom hon do dai canh con
lai.
T 1a, vl AABC ta ludn cé: B
AB + BC> AC. /\
AB + AC> BC.
AC + BC > AB. A ¢

Thidyl: Dua vio bat ding thifc tam gidc, kiém tra xem bo ba nao trong cic bo ba
doan thing c6 do dai cho sau day 1a do dai ba canh clia tam gidc va hily dung tam
gidc do.

a. 2cm, 4cm, Tem. b. 2cm, 6cm, 4cm. c. 3cm, 4cm, Scm.
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Giai
a. Day khong phai do dai cua ba canh tam giac boi: 2 + 4 < 7.
b. bay khong phai do dai cua ba canh tam gidc boi: 2 + 4 = 6.
c. Day chinh la do dai cha ba canh tam gidc boi:
3+4>5, 3+5>4, 4+5>3.

Gia su can dung AABC, biét AB = 3cm, AC = 4cm,

BC = 5cm, ta 1an luot thuc hién:

* Dung doan AB = 3cm.

* Trén nira mat phang bd AB dung cdc cung tron
tam A ban kinh 4cm va cung tron tdm B bdn
kinh Scm. Hai cung nay cat nhau tai C.

N6i AC, BC, ta nhan dugc AABC can dung.

Chi y: 1. Khi xét do dai ba doan thang c6 thoa man bat déng thirc tam gidc
hay khéng, ta chi cdn so'sdnh d6 dai 16n nhat véi téng hai do dai
con lai.

2. Keét qua trén c6 duge nhd vio mot phuong phdp khac dé chimg
minh b4t dang thic tam giac, cu thé:
Trong AABC, gié'str BC Ly canh1én nhat suy ra géc A 16n nhat.
Ké AH vuong goc var BC (H € BO), ta lan lugt c6 nhan xét:

* Trong AHAB vuéng tai H, ta c6: A
BH < AB. (1)
* Trong AHAC vuong tai H, ta co: .
CH < AC. ) B H C

Cong theo vé& (1) va (2), ta dugc:
BH + CH< AB+ AC< BC<AB + AC.

Vé6i gia sir BC 1a canh 16n nhét nén cic bt ding thic cdn lai I
hién nhién.

2. HE QUA CUA BAT DPANG THUC TAM GIAC

Tir cdc bat ding thic tam gidc, bing phép chuyén v€ ta suy ra
AB> AC - BC. AC> AB - BC. BC > AC - AB.
AB>BC - AC. AC> BC - AB. BC> AB - AC.
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Nhu vay. ta c6 két qua:

Trong mdt tam gidc, hiéu d¢ dai hai canh bdt ki bao gior ciing nho hon dé dai canh con
lai.

Thidy2: Dua vao hé qua cha bat ding thic tam gidc, kiém tra xem bo ba nao
trong cic bod ba doan thing c6 do dai cho sau day la do dai ba canh clia tam gidc va
hay dung tam gidc dé.

a. 1.2cm,2.2cm, lcm. b. 2cm, 3cm, 6cm. c. 10cm, 12cm, Scm.
Giai
a. Day khong phai do dai cua ba canh tam gidc boi: 2,2 - 1.2 = |.
b. Day khong phai do dai cta ba canh tam gidc boi: 6 - 3=3 > 2.
c. Day chinh 1a d6 dai cha ba canh tam gidc bai:
12-10<5, 12-5<4, 10-5<12.
Gia str cdn dung AABC, biét AB =10cm, AC = 12cm, BC = 5cm, ta lan lugt
thuc hién:
*  Dung doan AB = 10cm.
* Trén nira mat phing by AB dung cic cung tron
tdm A bdn kinh 12cm va cung tron tdm B bén
kinh Scm. Hai cung nay cit nhau tai C: A B

N6i AC, BC, ta nhan dugc AABC cin dimg.

Chi §:  Khi xét do dai ba doan thing c6 thoi méan bat ding thitc tam gidc hay
khong, ta chi cdn so sdnh d¢ dai nho nhét v6i hiéu hai do dai con lai.

Tir bat ding thic tam gidc va hé qua cla b4t ding thic tam gidc, ta nhan thdy
trong AABC luon ¢6: IAC- BOl< AB< AC + BC
IAB- ACl<BC<AB+AC
IAB - BCl< AC< AB + BC
Tuc 13, ta c6 két qua ddy di hon nhu sau:
. Trong mdt tam gidc, d9 dai mot canh bao gicr ciing lon hon hiéu va nhd hom t6ng dg
* dai cila hai canh con lai. : |
m Cho AABC c6 AB = 3cm, AC = lcm.
a. Hay tim d¢ dai canh BC, biét d0 dai nay 12 mot s6 nguyén (cm).
b. Dung AABC. |
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Giai
a. Theo bit dang thirc tam gidc ta nhan dugc:
AB-AC<BC<AB+AC3-1<BC<3+1¢2<BC<4
Do do dai cia BC 1a mot s6 nguyén (cm) nén BC = 3cm.

b. Hoc sinh telam.

II. CAC VI DU MINH HOA

Vidy L: Tim chu vi cia tam gidc can biét do dai hai canh cua né l1a 3,5cm
va 7cm.
Giai
Gia sir AABC can tai A thoa man diéu kién ddu bai, khi dé:
AB khong thé bang 3.5cm vi trdi lai ta ¢6: AB+ AC = 7cm = BC
do d6: AB= AC=7cm: BC =3,5cm
Khi dé, chu vi cia tam gidc dugc cho boi:
CV=AB+AC+BC=7+7+35= 17.5cm.
Vidy 2: Cho AABC va M l1a mot diém nam trong tam gidc.
a. Goi I 1A giao diém ccUa|dudng thing-BM)vaccanh AC. Chimg minh rang
MA + MB<IA+I}3<CA+CB.
b. Chimg minh raing MA + MB + MC 16n hon nira chu vi nhung nho hon chu vi

cua AABC. B
Gidi
a. Talan lugt xét:
* Trong AAMI, tacé: MA < IA + IM A 1 ¢
<> MA +MB<IA+IM+MB
< MA + MB< IA + IB. ' (1
* Trong ABCl,tac6:IB<CI+CB< IA+IB<IA+Cl+CB
< IA+IB<CA +CB. (2)

Tir (1), (2), ta nhan dugc MA + MB< 1A + IB < CA + CB, dpcm.
b. Ta lan lugt xét:

* Trong AMAB, ta c6: MA + MB > AB. (3)
* Trong AMBC, ta c6: MB + MC > BC. 4)
* Trong AMAC, tacé: MA + MC > AC. (5)
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Cong theo vé (3). (4), (5), ta duoc: 2(MA + MB+ MC) > AB+ BC + AC

<> MA+MB+MC > %(AB+BC+AC),dpcm.

Mat khéc, dua theo két qua cau a), ta co:

MA + MB< CA + CB. (6)
MB+ MC< AB + AC. (7
MA + MC < BA + BC. (8)

Cong theo vé (6), (7), (8), ta dugc:
2(MA + MB + MC) < 2(AB + BC + AC)
< MA + MB+ MC < AB + BC + AC, dpcm.
Viduy 3: Cho AABC va M la diém ndm giita B va C.
a. Chimg minh ring MA nhé hon nira chu vi AABC.
b. Trong trudng hop M la trung diém-cta BC.
Chimg minh ring: MA < -;—(AB +AC).
Giai
a. Ta lan luot xét:
= Trong AMAB, ta c6:"MA'<AB +BM. -“(1)
* Trong AMAC, tac6: MA<AC+CM. (2)

Cong theo vé& (1), (2). ta dugc: 2MA < AB + AC + BM + CM

A
<o MAKL —lz-(AB + AC + BO), dpcm.

b. Trén tia AM ldy diém K sao cho AM = KM.
Xét hai tam gidc AAMC va AKMB, ta c6: - 1

AM =KM ; M, = M, vi d6i dinh

CM = BM, vi M la trung diém BC
do d6 AAMC = AKMB suy ra: BK = AC.
Trong AABK, ta c6:

AK<AB+BK & 2MA<AB+ ACo MAK —;—(AB+AC).
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Chuy Dua vao bat dang thirc tam gidc ching ta giai duge mot dang bai
quan trong: todn cuc tri "Cho dicomg thang d va hai diém A, B khong thuoc d.

Tim trén diong thing d diém C sao cho CA + CB nho nhar .

Pay chinh la dang todn rat quen thudc trong cdc ki thi dai hoc.

Phuong phdp dugc tong két thong qua hai vi du sau.

Vidu 4: Cho dudmg thang d va hai diém A. B nam vé hai phia ctia duong thang d.
Tim trén dudmg thing d diém C sao cho CA + CB nho nhat.

Giai
Goi C la giao diém cia ABvad va D la diém bat ki A

trén d (D # C). Ta can di chimg minh: ‘
CA + CB< DA + DB. \ d
That vay, trong AABD, ta luén cé: C\/ D
AB< DA + DB < CA + CB < DA +DB. (

Vay, diém C cin tim chinh 14 giao diém clia AB va d.

Nhén xét: Vi du trén da minh hoa phuong phdp tim diém C trong trudng hop
hai diém A, B khdc phia véi dudng thing d. Vi du ti€p theo sé minh
hoa phuong phap tim diém C trong trudng hop hai diém A, B ciing
phia véi duong thang d.

Vidu 5: Cho dudng thing d va hai diém A, B ndm vé mot phia clia dudng thing d.

Tim trén duding thang d diém C sao cho CA + CB nhé nhat. A B

Giai
Keé BH vubng géc véi d. Trén tia d6i cia tia HB lay : d
c\ |
B,

diém B, sao cho BH = B,H. H /D
Goi C 12 giao diém ciia AB, va d va D 1a diém bat ki trén
d (D # C). Ta cin di ching minh:CA + CB < DA + DB.

That vay, trong AAB,D, ta luén c6:

, AB,<DA +DB, & CA +CB, <DA + DB,. (1)
Nhan xét rang:

* AHBC = AHB,C (hai canh géc vuong) = CB = CB,. (2)
= AHBD = AHB,D (hai canh géc vuong) = DB = DB,. (3)
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Thay (2), (3) vao (1), ta dugc: CA + CB < DA + DB.
Vay, diém C cén tim chinh la giao diém cta AB, va d.
I11. CAU HOI ON TAP LY THUYET
Cau hoi 1: Phat biéu va chimg minh bat dang thic tam giéc.
Cau hoi 2: Phdt biéu hé qua cla bat dang thirc tam gidc.
Cau héi 3: Khi xét do dai ba doan thing c6 thoa min bat ding thiic tam gidc hay
khong, ta chi can thuc hién phép so sdnh nao ?
Cau hoi 4: Trinh bay phuong phdp giai ba: toin cuc tri " Cho duong thing d va
hai diém A, B khéng thuéc d. Tim trén dicong thang d diém C sao cho
CA + CB nho nhat ".

]
IV. BAI TAP BE NGHI |
Bai tap 1. Dua vao bét ding thifc tam gidc, kiém tra xem bd ba ndo trong cic bo ba
doan thiang c6 do dai cho sau day 1a:dd dai ba canh clia tam gidc va hday dung tam
gidc do.

a. 3cm, 4cm, 8cm. b. S5cm, 8cm, 2cm. c. 6cm, 8cm, 9cm.
Bai tap 2. Tim chu vi ctia tam gidc can AABC biét d6 dai hai canh cua né la:
a. 4cm va 9cm. : b. 4cm va 6¢cm.

Bai tap 3. Chimg minh rdng méi canh cla tam giac'bao giv ciing nho hon ntra chu
vi cia tam gidc 4y.
Bai tap 4. Cho AABC c6 AB = lcm, AC = 6¢cm.
a. Hay tim do dai canh BC, biét d¢ dai nay 1a mot s6 nguyén (cm).
b. Léfy diém D ndm gira B va C. Chimg minh ring AD < 6,5cm.
Bai tap 5. Cho AABC c6 AB = 7cm, AC = 2cm.
a. Hay tim do dai canh BC, biét do dai nay 12 mot s6 nguyén 1é (cm).
b. M 12 mot diém ndm trong tam gidc. Chimg minh rang :
MA + MB + MC > 8cm.

Bai tap 6. Cho AABC c6 AB < AC. Pudng trung truc cia BC cédt AC tai D. Goi K
1a diém bat ki khdc D trén dudng trung tryc dé. So sdnh chu vi cdc tam gidc

AKAB va ADAB.
Bai tap 7. Cho AABC c¢6 AB = ¢, AC = b (b > ¢), trung tuyén AM = m. Chimg

minh ring %(b—c)<m<% (b +¢).
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Hicomg ddn: Sit dung két qua "Doan thang noi trung diém hai canh cua mot tam

gidc thi song song voi canh thit ba va bang mita canh av" — Két qua nay da duoc

trinh bay trong cuén Toan 7 tap 1.

Baitap 8. *

a. Cho hai tam gidc AABC va AAB,C, c6 AB = AB,, AC = A/C, va BC >
B,C,. Chimg minh rang A > A,.

b. Cho hai tam gidc AABC va AA,B,C, c6 AB=AB,, AC=A,C, va A>A,
Chitg minh rang BC > B,C,.

¢. Ap dung: Cho AABC ¢6 AB < AC, trung tuyén AM. L4y diém D bat Ki trén
tia doi cua tia MA. So sanh do dai CD va BD.

V. HUGNG DAN - PAP SO
Bai tap 1.
a. Bo 3cm, 4cm, 8cm khong l1a do dai ba canh ctia tam gidc, boi: 3+ 4 =7< 8.
b. Bo Scm, 8cm, 2cm khong la do dai ba canh cia tam gidc, boi: 5+ 2=7<8.
c. Bo 6cm, 8cm, 94 1a o dai ba canh cia tam gide, bi:
Cdch I: So sanh do dai 16n nhatvaitong hai'do'dai'conlai: 6 + 8 =14>9 .
Cdch 2: So sdnh do dai nho nhat véichiéu haido daicon lai: 9-8=1<6.
Hoc sinh te ding hinh.
Bai tap 2.
a. Giasir AABC can tai A thod man diéu kién ddu bai, khi dé:
AB khong thé bing 4cm vi trdi lai AB + AC = 8cm < BC
do d6: AB=AC=9cm ; BC=4cm
Kb d6, chu vi cia tam gidc duge cho bdi:
C =AB+AC+BC=9+9+4=22cm.
b. Giasir AABC can tai A thoa man diéu kién ddu bai, khi d6 c6 hai trudng hop:
Truong hop 1: Néu AB = AC = 4cm va BC = 6cm
Chu vi cta tam gidc dugc cho bdi: CV=AB+ AC+BC=4+4+6 = l4cm.
Truong hgp 2: Néu AB = AC = 6cm va BC = 4cm
Chu vi clia tam gidc dugc cho bdi: CV=AB+ AC+BC=6 +6+4 = 16cm.
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Bai tap 3. Gia sirtam gidc ¢o6 ba canh la a, b, ¢, ta can di chimg minh:

a< %—(a+b+c), b< —_l; (a+b+c).c< ;:— (a+b+0c).

. 1
That vay.talubncod: a<b+c<>a+a<a+b+ce>a< — (a+b+c),dpcm.

Céc bat déng thic con lai chimg minh tuong tu.
Bai tap 4.
a. Theo bat dang thitc tam gidc ta nhan dugc: AC - AB<BC < AC + AB
<6-1<BC<6+1=5<BC<7
Do d6 dai ciia BC 1a mét s6 nguyén (cm) nén BC = 6¢m.

b. Dua vao két qua: MA < % (AB+ BC + AC)

SMA %- (1 +6+6)< MA <6,5cm.

Bai tap S.
a. Theo bat dang thirc tam’giac ta nhan'dugc:
AC-AB<BC<gAC+AB<7+2<BCx7+2<5<BC<9
Do d¢ dai cia BC [a métsénguyénié(cmynénBC = 7cm.

b. Dua vao két qua: MA + MB + MC > :;— (AB+ BC + AC)

< MA+MB+MC> -;— 2+7+7) << MA+MB+MC>8cm.

Bai tap 6. Trudc hét, vi D, K thudc trung truc ciia BC nén: °
BD = CD va BK = CK. A
Trong AACK, ta c6: AC < AK + CK. D
Khi d6: CVpas = AB+ AD + DB i
=AB+ AD+CD=AB+ AC B C

<AB+Ai(+CK
= AB + AK + BK = CV . n
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bai tap 7. Goi E la trung diém AC, suy ra:

ME = —AB=

td | —
oo

Xét AAEM.taco: AE - ME < AM < AE + ME

<:>E - <m<-~t3 + < ¢-:>-l»- (b~-c)<m<‘=-[— (b +c).
2 2 2 2 2

Jai tap 8.
Tham khao cuon Cdc bai toan THCS chon loc — Lé Hong Diic.
.. Tham khao cuén Cdc bai todn THCS chon loc - 1.6 Hong Diic.
Ta lan lvot nhan thay:
* Vi hai tam gidc AABM va AACM; ta co:
MB = MC, vi M la trung diém BC
AM chung ; AB< AC B 14 2} C
do d6: My <M2 & Ma<My N’/
= Vi hai tam gidc ABDMya ACDM ¢ taroé: ,
MB = MC, vi M la trung diém BC

DM chung ; rﬁ; < l?/h . dodé CD < BD.
Chiay: Van dung két qua cua dinh i trong cdc cau a), b) cdc em hoc sinh hay
thuc hién thém bai tap sau:
Cho AABC can tai A. Goi M 1a mét di€ém ndm trong tam gidc sao cho

MBA > MCA . So sinh MAB va MAC.
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SOOI
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TINHE CHIAT BA DUONG TRUNG
==k = TUYEN CUA TAM GIAC

QOO
OO0
1 e s s "

I. KIEN THUC CO BAN

1. PUONG TRUNG TUYEN CUA TAM GIAC
Ta cé dinh nghia:

31
4
X
O
4
4
> o4
> 4

»  Doan thdng AM néi dinh A ctia AABC véi trung diém M ciia canh BC goi la dieomg
trung tuyén (xudt phdt tx dinh A hodc img voi canh BC) cua AABC. Déi khi, duong
thang AM ciing goi la diomg trung tuyén ciia AABC.

*  MGéi tam gidc cé ba duomg trung tuyéi.

Chi y:  Chiing ta da c6 duoc cdc két qua:
. Trong tam gidc vuodng dudng trung tuyén thudc canh huyén bang
mot nira canh huyén.
2. Trong tam gidc candudng trung tuyén thudc canh ddy thi ciing 1a
dutmg cao, duong phan giic, dudng trung truc.
Thidu 1: Cho AABC vuong tai A. c6 AB = 3cm, AC = dcm. Tinh do dai dudng
trung tuyén AM.
Gidi B
Trong AABC vudng tai A, ta c6: M
BC=AB + AC=7F+ 4'= 25 & BC = Som.

Khi d6: AM =~%~ BC = 2.5¢m. A C

2. TiINH CHAT BA PUONG TRUNG TUYEN CUA TAM GIAC
Ta c6 két qua sau:

Ba ditomg trung tuyén ciia mot tam gidc cang di qua mét diém. Piém dé cdch moi

dinh mét Ichoa’hg bang % dé dai dicomg trung tuyén di qua dinh dy.

Nhu vay, trong AABC, cic dudng trung tuyén AM, A

BN, CP cung di qua diém G (hay con goi 12 dong
quy tai diém G, diém G goi 1a trong tam AABC) va P
GA GB _GC 2

AM BN CP 3 . B M C

ta co:
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biém G got l1a trong tam cua AABC.
Nhan xét: 1. Tirkét qua trén ta suy ra duoc:
1A _ GB _ GC P
GM GN GP
GM GN GP 1

AM BN CP 3

2. Trong tam G cua AABC luon ¢ bén trong tam gidc.

3. Pé xdc dinh trong tam G cla AABC ta ¢6 thé sir dung mot
trong hai céch:
Cdch [: Ke hai trung tuyén, va khi do giao diém cua ching 1a
trong tam G.

Cdch 2: Ké mot trung tuyén (gia st AM), trén doan AM lay

diém G sao cho GA £2GM (hoac GM = ;}GA hoac GM =

%AM hoiac GA = % AM) va khi d6 G la trong tam AABC.

4. Neéu G la trong tam AABC thi cac tia AG, BG, CG sé la cic
duong trung tuyén, do dé chiing cat canh d6i dién tai trung
diém ctia méi canh.

Thidu 2: Cho AABC vuong tai A, c6 AB = 6cm, AC = 8cm. Tinh khoédng cdch tir
trong tam G ctia AABC 16i cac dinh A, B. C.

Giai
Ta lan luot ¢o: B
* Trong AABC vuong tai A, suy ra: M
BC? = AR’ + AC* = 6 + 8 = 100 <> BC = 10cm. g
2 2 1 | 10
Taco:GA=-AM=—-.—-BC=-.10= —cm.
3 32 3 3 A N ¢

* Trong AABN vubng tai A, suy ra:
BN2= AB + AN? = 6% + 42 = 52 < BN = /52 cm.

Khi d6: GB = %BNz % J52 = g~‘-/_§-~-§_‘?‘—cm.
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* Trong AACP vudng tai A, suy ra:
CP’=AC’ + AP =8+ 3 =73 CP= V73 cm.

2J73

Khi d6: GC = %CP—: -i— J13 = cm.

Thidu 3: Cho AABC. Trén tia d6i cuia tia BA 1ay diém D sao cho BD = BA. Trén

canh BC ldy diém G sao cho BG = 71;— BC.

a. Chimg minh rang G la trong tam AACD.

b. Chimg t6 ring AG, DG theo thir tr cit cic canh CD, AC tai trung diém clia
chiing.

Gidi 1

a. Trong AACD, ta c6 nhan xét rang:

« ViBIlatrung diém cia AD nén-‘CBa trung tuyén. B/ G C

* Vidiém G thudc BC thoa man BG = 7: BC nén G

D
la trong tam AACD.

b. ViG latrong tam AACD nén: |
s AG la dudng trung tuyén, do dé AG cat CD tai trung diém ctua CD.
= DG la dudmg trung tuyén, do d6 DG cat AC tai trung diém ctia AC.
Chi y: Ching ta co cac két qua:
I. Trong mot tam gidc can, hai duong trung tuyén tmg vdi hai canh
bén thi bang nhau.

2. Trong mot tam gidc déu canh bang a, do dai ba dudng trung tuyén

a\3

bang nhau va bang —~—2—- ;

Cac két qua trén sé duge chimg minh trong phan cic vi du minh hoa.

I1. CAC VI DU MINH HOA

Viduy 1: Cho AABC can tai A c6 AB = AC = Scm, BC = 8cm. Ké trung tuyén
AM. |
a. Chimg minh rang AM L BC. b. Tinh d6 dai trung tuyén AM.
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Giai
a. Xét hai tam gidc AMAB va AMAC, ta cé: A
AB = AC, vi AABC can tai A
MB = MC, vi M la trung diém BC
AM chung B M C‘

do d6 AMAB = AMAC, suy ra: AMB=AMC

———

Mat khéc, ta lai c6: AMB + AMC = 180" <> 2AMB = 180" &> AMB = 90"
< AM 1 BC, dpcm.
b. Trong AMAB vudng tai M, ta c6:

BM = —;— BC = 4cm, vi M la trung diém BC

AM? = AB’-BM’ =5 -4 =25 -16=9 < AM = 3cm.
Viay, ta dugc AM = 3cm.
Vidu 2: Cho AABC, trung tuyén AM. Trén tia d6i cia tia AM 18y diém D sao
cho MA = MD.
a. Chimg minh ring BD = AC.
b. Néu cach dung AABC khi biét do dai AB, AC va trung tuyén AM cua n6.
Giai
a. Xét hai tam gidc AAMC va ADMB, ta c6:
AM =DM

A

Mi = M2 , vi d6i dinh _ 1 1
CM = BM, vi M la trung diém BC
do d6 AAMC = ADMB suy ra:AC = BD.

b. Nhu vay, dé dung AABC khi biét do dai AB, AC va D
trung tuyén AM ta thuc hién nhu sau:
= Dung AABD khi biét do dai ba canh, véi: AB, BD = AC, AD = 2AM.

* Liy M la trung diém AD. Trén tia ddi cia tia MB 14y diém C sao cho
BM = CM.

N6i A, B, Cta dugc AABC cén dung.

Vidu 3; Cho AABC céc trung tuyén AM, BN, CP, trong tdm G. Goi K 1a trung
diém cia GB.
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b. Chimg minh ring cdc canh cia AGMK béng % cdc trung tuyén cua AABC.

c. Neéu cach dung AABC khi biét d6 dai ba trung tuyén AM, BN, CP cua no.
Gidi
‘a.  V6icdc canh cia AGMK, ta lan luot c6:

A
GM= -l—AM, theo tinh chat.

3 N

p

G6K=1cB=1 2BN= BN

> 23 3

| B M C

kM=Lge=12cp=Llep

2 2733

Vay, cic canh cila AGMK bang % céc trung tuyén clia AABC.

"». Nhu vay, dé dung AABC khi biét d& dai ba trung tuyén AM, BN, CP ta thuc hién
nhu sau:

* Dung AGKM khi biét d6'dai ba canh, vi:
GM = %AM, GK'= %BN. KM %cp.

» Trén tia d6i cla tia GM 14y diém A sao cho AG = 2GM.
= Trén tia d6i clia tia KG |4y diém B sao cho BK = GK.

* Trén tia d6i clia tia MB 14y diém C sao cho CM = BM.
N6i A, B, Cta dugc AABC cin dung.

Yi du 4: Cho AABC céc trung tuyén AM, BN, CP, trong tdm G. Trén tia AM ldy
diém D sao cho G la trung diém cta AD.

a. Chimg minh ring céc canh clia ABGD béng % céc trung tuyén cua AABC.

b. Chimg minh ring cdc dudng trung tuyén ctia ABGD bing —; céc canh cua

L

AABC.
c. Neéu cdch dung AABC khi biét do dai ba trung tuyén AM, BN, CP ctia né.
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Gidi
a. Vdicac canh ctia ABGD, ta lan luot c6:

GD=GA= % AM, theo tinh chat.

GB= % BN, theo tinh chat.
BD = GC, vi AMBD = AMCG (c.g.c) => BD = %CP

Vay, cac canh ciia ABGD bang —i— cac trung tuyén cua AABC.

b. Goi E, F theo thit ty 12 trung diém cta BD, BG. suy ra BM, GE, DF 1a c4c dudng
trung tuyén cia ABGD.

Tacé: BM = -;— BC, vi M 1a trung diém BC.
GE = %AB, vi G, E theo thi ty 1 trung diém cta AD, BD.
DF = AN, vi ADFG = AANG (c.g.c) = DF = %AC.

Vay, cdc dudng trung tuyén-cua ABGD béng ~;— .céc canh cua AABC.

c. Nhu vay, dé dgmg AABC khi biét do dai ba trung tuyén AM, BN, CP ta thuc hién
nhu sau:

= Dung AGBD khi biét do dai ba canh, véi:

GD= %AM, GB= %BN. BD = %—CP

* Tren tia d6i cia tia GD 14y diém A sao cho AG = GD.

* Liy M la trung diém GD. Trén tia d6i cia tia MB ldy diém C sao cho
BM = CM.

N6i A, B, C ta dugc AABC cin dung.

YidyS: Cho AABC vubng tai A, trung tuyén AM. Trén tia d6i clia tia AM ldy

diém D sao cho MA = MD.

a. Chimg minh ring AABD vuo6ng.

b. Chimg minh ring AABC = AABD.

¢. Sosanh AM va BC.
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Giai
a. Xét hai tam gidc AAMC va ADMB, ta ¢c6: AM = DM
M) = M2, vi d6i dinh A
CM = BM, vi M la trung diém BC
do d6 AAMC = ADMB suy ra: C =By va AC = BD. ) 1
Khi d6: ABD =By + B2 =By +C=90" BNZ *\M &
<> AABD vuong tai B.
b. Xét hai tam gidc vuong AABC va AABD, ta co6: D
AB chung

AC = BD, chitng minh trén
do d6 AABC = AABD (hai canh géc vuong), dpcm.

c. Tukét quacaub), suy ra: BC=AD = 2AM & AM = -;— BC.

Nhan xét: 1. Vi du trén cho ching ta thém mot phuong phdp chimg minh
rang "Trong tam ‘gidc vudng trung tuyén thudc canh huyén
bdng mot nua canh huyén".

2. T4t nhién, diéu nguoc lai ciing ding, uc 12 "Mot tam gidc c6
trung tuyén bang nira canh tuong tng thi tam gidc d6 1a tam
gidc vuong”. Vi du sau sé giip ching ta chimg minh nhan

dinh nay.
Yiduy 6: Cho AABC, trung tuyén AM bing nira canh BC. Ching minh ring
AABC vudng tai A.
Gidi
Tr gi thiét, ta nhan duge: AM = BM = CM I\2
suy ra:
* AABMcantiMe B=A, B M C

« AACMcantaiMe C = A,

Trong AABC, ta c6:
K+§+E=180°.¢$K+K,+Kz=180"cz>ﬁ + A= 180"

< 2A =180° < A =90° <> AABC vuong tai A.
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Vidy 7: Cho AABC ¢6 AB = ¢, AC = b, BC = a, cic trung tuyén AM, BN, CP.
Chimg minh rang:

a. BN+CP>§3.
2
(b-c)<AMK —;— (b+ o).

C. (a+b+c)<AM+BN+CP <a+b+c.

Llw |

Giai
a. Goi G la trong tam AABC. N
Trong AGBC. ta cé:

GB+GC>BC¢::-§—BN+-§—CP>a B M ‘C

<:>BN+CP>~32£,dpcm. (D)

C

|

b. ViM. N theo thit tu 12 trung diém BC, AC'nén: MN = -;— AB =

Xét AAMN, ta c6: AN - MN < AM < AN + MN

<::>EH£<AM<P-+—C—
Z 2 2 2

<

@é—(b—c)<AM<%(b+c). (2)

c. Talan luot sir dung:
*  Phuong phdap ching minh nhu trong cau a), ta ciing c6:

AM+CP>—3—2P—. 3)

AM + BN >3’2°-. 4)
Cong theo vé (1), (3), (4), ta duoc :
2(AM + BN+ CP) > %(a+b+c)

<S> AM+BN+CP> —i—(a+b+c),dpcm.

*  Phuong phédp chitng minh nhu trong céu b), ta cling c6:

BN < %(a +¢). (5)
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CP< —;—- (a+Db). (6)

Cong theo vé (2), (5), (6).tadugc : AM + BN + CP < ;— (2a + 2b + 2c)

< AM+BN+CP<a+b+c,dpem.

Vidy8: Chimg minh rang:
a. Trong mot tam gidc can, hai dudng trung tuyén img vdi hai canh bén thi bang
nhau.

b. Néu tam gidc c6 hai dudng trung tuy&n bang nhau thi tam gidc d6 can.
Giai
a. Gia sit AABC can tai A, ta cén di chimg minh hai trung tuyén BM = CN.
That vay, xét hai tam gidc AABM va ACAN, ta c6:

A
' AB = AC, vi AABC cén tai A
e N M
A ghung
AM::-;-AC=%AB=AN B C

do d6: AABM = ACAN(c.g.c) = BM = CN. dpcm.

b. Gia sir AABC c6 hailtrung tuyén BM=CNnta,cdn di chimg minh AABC cén
tai A.

That vay, xét hai tam gidc ABGN va ACGM, ta c6:
GB= g-BM: -Z-CN =GC.
3 3
Gi =Gz, vi d6i dinh

GN = -l-CN= 1BMzGM.
3 3 :

do d6 ABGN = ACGM (c.g.c), suy ra: BN=CM <> 2BN =2CM <> AB= AC
<> AABC can tai A, dpcm.
Vidy9: Chimg minh ring "Trong mét tam gidc déu canh bdng a, d¢ dai ba

"

g - . av3
diwomg trung tuyén bang nhau va bang ——2—
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Giai A
Gia stir AABC déu c6 cdc trung tuyén AM, BN, CP, khi dé:
*  ViAABC cintai A nén BN = CPva AM 1 BC.
*  ViAABC cén tai Bnén AM = CP.
Suy ra AM = BN = CP. B M C

Trong AMAB vuong tai M. ta ¢c6: BM = —;— BC =—;— , ViAABC déu

pl
AM2=AB"~BM2=a2~(—) =a2-3i=3’ii AN =2Y3
4 4

2
Vay, véi AABC déu canh bing atac6 AM =BN =CP= -—-2£

Chuav: Vi du ti€p theo s€ minh hoa phuong phdp chimg minh tinh chit ba
dudng trung tuyén cda tam gidc dua vao két qua "Poan thing noi
trung diém hai canh ctuamor tam gidc thi song song véi canh thit ba
va bang ma canh dy".

Vidu1l0: Cho AABC, hai trung tuyén BN va CP cit nhau tai G. Chimg minh

Giai
Ta lan lugt c6 nhan xét:
* ViP, N theo thi wr 12 trung diém AB, AC nén:

1/ |
PN = —BC.
2

~

"
* Goil, K theo thit tu 1a trung di€ém GB, GC nén: IK = —;— BC.

Tir d6 ta thay AGIK = AGNP (g.c.g), suy ra:

GN = GI-MBG GB--2~BN - -2- (D
2 3 BN e
GP = GK-—I—CG@GC-—Z—CP o 2. 2)
2 3 CP 3
GB GC 2
Tu(l),(2)suyra —=——=~,d
u(l),( )suyfa BN_CP 3 pcm
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Yéu cau: 1. Céic em hoc sinh hay giai thich tai sao tir két qua trén chiing ta
nhan dugc tinh chat cia ba dudng trung tuyén trong tam gidc.
2. Thuc hién bai todn "Cho AABC, cdc duwong trung tuyén AM,
BN, CP, trong tam G. Climg minh rang G la trong tdm
AMNP"
Vidy 11: * Ching minh rang trong mot tam gidc, trung luyé’nyfmg vai canh lén
thi nho hon trung tuyén ng véi canh nho.

Giadi

Xét AABC cic dudng trung tuyén AM, BN, CP, trong taim G. Gia sit AB < AC ta
cédn di chimg minh CP > BN.

That vay:

*  Véi hai tam gidc AABM va AACM, ta cé: A
MB = MC, vi M Ia trung diém BC N
AM chung P
AB<AC 1\2

do dé My <M
* Vi hai tam gidc AGBM va AGCM,; taicé:
MB = MC. vi M 12 trung diém BC
GM chung
M < M2
do d6: GB < GC < %GB< %GC@ BN < CP, dpcm.

Nhén xét: Vi du trén da néu ra mot tinh chat khac ctia ba duong trung tuyén
ciia tam gidc.

I11. CAU HOI ON TAP LY THUYET

Cau héi 1: Phat biéu dinh nghia dudng trung tuyén clia tam gidac. Tai sao moi tam
gidc chi ¢6 ding ba dudng trung tuyén ?
Cau hoi 2: Trong tam gidc vuong dudng trung tuyén thuéc canh huyén cé tinh
chat gi ? Chimg minh ?
Cau hoi 3: Trong tam gidc can dudng trung tuyén thudc canh ddy c6 tinh chat gi ?
. Chimg minh ?
Cau hoi 4: Phdt biéu tinh chat cla ba dudng trung tuyén trong mot tam gidc.
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Cau hoi 5: Ching minh rang trong mét tam gidc can, hai duong trung tuyén (g
vai hai canh bén thi bang nhau.

IV.BAI TAP DE NGHI

Baitap 1. Cho AABC can tai A ¢6 AB = AC = 10cm, BC = [2cm. Ké trung
tuyén AM.

a. Ching minh ring AM L BC.
b. Tinh do dai trung tuyén AM.

Bai tap 2. Cho AABC vuong tai A, c6 AB = 12cm, AC = 16¢cm va trong tam G. Tinh
tong GA + GB + GC.

Baitap 3. Cho AABC c6 AB =9cm, AC = 12cm, BC = 15c¢m va trong tam G.
a. Chimg minh rang AABC vuéng.
b. Tinhténg GA + GB + GC.

Bai tap 4. Cho AABC c¢6 AB = 8cm,-AC =110cm, BC = 14cm, cic dudng trung
tuyén AM. BN, CP. Chimg minh rang:

a. BN+CP>2lcm.
b. AM + BN + CP > 24¢m.
Bai tap 5. Cho AABC. Chimg minh rang:
a.  Néu duomg cao AH dong thi 1a dudmg trung tuyén thi AABC can tai A.
b. Néu AABC can tai A thi duong trung tuyén AH ciing déng thoi la duong

€ao.

Bai tap 6. Cho AABC déu canh a. Chimg minh ring: GA = GB = GC =E§}_ ;

Bai tap 7. Cho AABC. Goi D, E theo thir tv 12 trung diém ctia BC, AB. Trén tia doi
cua tia BA 14y diém K sao cho BK = BE. Trén tia d6i cia tia CB 1ay diém H sao
cho CH = CD. Chimg minh rang:

a. ME=MH.
b. Badiém K. D. M thang hang.
Bai tap 8. Cho AABC, cdc duong trung tuyén AM, BN, CP, trong tam G.
a. Chung minh rang G 1a trong tAm AMNP.
b. Goil la giao diém clia NP véi AM. So sanh do dai Al va IG.
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Bai tap 9. * Ching minh :ang méi trung tuyén cta tam gidc nho hon tong hai
trung tuy&n con lai.
Bai tap 10. Dung AABC khi biét:
a. AB=3cm. AC = 4cm va trung tuyén AM = 2.5cm.
b. AB=5cm,. AC = 5cm va trung tuyén AM = 4cm.
c. AB=6cm, AC = 8cm va trung tuyén AM = 6¢cm.
Bai tap 11. Dung AABC, biét do dai ba dudng trung tuyén cia né bang:
a. 6cm, 6cm, 9cm.
b. 3cm, 4cm, Scm.

V. HUGNG DAN - PAP SO

Bai tap 1. A
a. Hoc sinh tw lam.
b. Trong AMAB vuong tai M, ta c6:

BM = -;-BC.—.ﬁcm,v‘:Mlétrungdié'mBC B M C

AM? = AB’ - BM?=10? - 6 = 100 - 36 = 64 <> AM = 8cm.
Viy, ta dugc AM = 8cm.

Bai tap 2. Ta lan luot cé:
* Trong AABC vudng tai A, suy ra:
BC' = AB? + AC? = 122 + 167 =400 < BC=20cm. P |\
Tacé: GA = 3AM— X ~I—BC-*- 20 = g(—)—cm
3 32 3 3

. Trong AABN vuong tai A, suy ra:
= AB’ + AN? = 12 + 8 = 208 <> BN = +208 cm.

27208
3

B

A N C

Khidé: GB= SBN- - \12 =
* Trong AACP vudng tai A, suy ra:
CP=AC+APP =16+ 6 =292 < CP = V292 cm.

Khi d6: GC = %cp= % 392 = 2\/292

cm.

Suy ra: GA+GB+GC= %9 + 2 208 + 2 '§92 =—2§ (10+ V208 ++292).
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Bai tap 3.
a. Trong AABC, nhéan xét rang:

AB + AC? =9 + 127 = 225 = 157 = BC <> AABC vuong tai A.
b. Hoc sinli e lam — Tuong tu bai tap 2.

Bai tap 4. A
a. Goi G latrong tam AABC. N
Trong AGBC, ta coé: b
2 2
GB+GC>BC<:>§BN+§CP>BC B M C
<:>BN+CP>§—%C-=21cm,dpcm. (1)
b. Sirdung cich chfmlg minh nhu trong cau a), ta ciing c6:
3
AM+CP>¢—-%——C—=15. . (2)
AM+BN>%§=12. (3)
Cong theo vé (1), (2),(3)yta duge 2 2(AM % BN +CP) > 21+ 15+ 12
<> AM + BN + CP > 24, dpcm.
Bai tap S.
a. Trong AABC, ta co:
—— ——— A
* ViAH lIa dudng cao nén: AHB = AHC = 90"
* Vi AH la trung tuyén nén: HB = HC.
Xét hai tam gidc AAHB va AAHC, ta c6: HB = HC
S H C
AHB = AHC = 90"
AH chung

suy ra: AAHB = AAHC (c.g.c) = AB= AC < AABC cin tai A.
b. Tacé nhan xét: '

. 1 AABC can tai A nén: AB=ACva B=C

* Vi AH Ia trung tuyén nén: HB = HC.

Xét hai tam gidc AAHB va AAHC,
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~taco: AB=AC

-~ -~

B=C
HB = HC
suy ra: AAHB = AAHC (c.g.c) = H) = Ha
Mat khéc: H) +Hz = 180" < 2H = 180" & H; = Ha = 90
<> AH la duong cao.
Bai tap 6. Gia sir AABC ¢6 cac trung tuyén AM, BN, CP, khi dé:

AM=BN=CP=?§ c:>GA=GB=GC=%.%£3 =f‘—?.

Bai tap 7. Hudng dan (Hoc sinh tu vé hinh)
a. Nhan xét rang:
* ViD,E theo thir ty 12 trung diém cua BC, AB nén DE // AC.
*  ViCM // DE va C 1a trung diém-DH nén M Ia trung diém clia EH.
b. Trong AKEH, ta cé:
* KM la moét trung tuyén
* Dlatrong tam
do d6 K, D, M théng hang.
Bai tap 8. Hoc sinh tie lam.
Bai tap 9. Goi K 14 trung diém cua GB.
Xét AGMK:

* Véicdc canh cia AGMK, ta ldn luot ¢6: GM = %AM, theo tinh chat.
T A

BN BN

GK=1GB=—1—. =i ! N
2 2 3 P

2
3
KM= 1Gc=1.2cp=1cp
2 2 3 3 '
*  Sir dung bat dang thic tam gidc, ta c6:
GM <GK + KM <> 3GM < 3GK + 3KM <> AM < BN + CP.

Cic bat dang thitc con lai chimg minh tuong tu.

B M C
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Bai tap 10. Hoc sinh ne vé hinh theo cdach dimg.
a. Ta thuc hién nhu sau:
s  Dung AABD khi biét do dai ba canh, véi: AB = 3cm, BD = 4cm, AD = 5¢cm
* Lay M la trung diém AD. Trén tia d6i cia tia MB lay diém C sao cho
BM = CM.
Néi A, B, Cta duoc AABC can dung.
b. Hoc sinh te lam.
c. Hoc sinh telam.
Bai tap 11. Gia sir AABC ¢6 cac duong trung tuyén, trong tam G. Goi K la trung
diém cua GB.
a. V6i AM = BN = 6¢cm, CP = 9cm .Ta ¢6 thé lira chon mot trong hai cach sau:
Cdch I: Ta lan luot thuc hién:
* Dung AGKM khi biét do dai ba-canh, véi:

GMz%AM=2cm,GK= §8N=2cm,KM=~1§CP=30m.

* Trén tia d6i cua tia GM lay diém A sao cho AG = 2GM.
* Trén tia d6i cua tia KG ldy diém/ Bisao cho BK'=GK.
* Trén tia d6i cia tia MB 14y diém Csao cho CM = BM.
N6i A, B. C ta duge AABC cin dung.

Cdch 2: Ta lan luot thyc hién:
= Dung AGBD khi biét do dai ba canh, véi:

GD= —2§AM==4cm,GB== %BN=4cm,BD= %CP=6cm.

* Trén tia d6i cia tia GD 14y diém A sao cho AG = GD.
* Liay M la ttung diém GD. Tren tia d6i cia tia MB 1dy diém C sao cho
BM = CM. N6i A, B, Cta dugc AABC cén dung.

b. Hoc sinh tie lam hicong tu.
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SO
I- O
OOOOOOCK

TINII CHAT TIA PHAN GIAC
_____ . CUA MOT GOC

I. KIEN THUC CO BAN

1. DINH Li VE TINH CHAT CAC PIEM THUOC TIA PHAN GIAC

Chiing ta méi chi biét rang "Tia phdn gidc ciia mét géc thi chia géc dé thanh hai
g6c bang nhau " ma chua duge 1am quen véi tinh chat diém cua tia phan gidc.
Pé tién cho viéc bét ddu chiing ta thuc hién thi du sau:

Thidyl: Cho géc xOy khéc goc bet. Trén tia phan gidc Ot cla géc xOy lay diém
M ba4t ki. Chimg minh ring diém M cach déu Ox va Oy.

Giai

Goi H, K theo thit tu 1a hinh chifu cia M lén Ox va Oy. Ta can di ching minh
MH = MK.

That vay, xét hai tam gidc vuong AOMH va AOMK, cé: . §
OM chung o % Mt
0, = 0,, vi Ot 12 phan gidc

do d6: K™Y

AOMH = AOMK (canh huyén = g6¢/nhon) = MH= MK, dpcm.
Nhu vay, ta c6 két qua (duoc goi 1adinirli thudn) nhu sau:

Diém ndm trén fia phan gidc cia mt géc thi cdch déu hai canh ciia gée dé.

Nhu vay, véi géc xOy c6 tia phan gidc Ot thi X

Me Ot = kc(M, Ox) = kc(M, Oy) 0O /\/l-m t
\J\I(L

= MH = MK. y

Nhan xét:  Tir két qua cua dinh Ii trén goi ¥ cho ching ta giai bai todn " Tim
22 diém M thuéc hinh (H) cdch déu hai canh ciia mét géc xOy cho
trude ", béi khi d6 M chinh 12 giao diém cia (H) véi tia phan gidc
ctia géc xOy.

Thidu 2: Cho AABC nhon. Tim diém D thudc trung tuyén AM sao cho D céch
déu hai canh cuia géc B.

Gidi
Ta thdy ngay, diém D phai tim la giao diém cia trung tuyén AM véi tia phan
gidc géc B.
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Nhan xét:  T6i day. mot cau hoi thudng duge cidc em hoc sinh dat ra la "Diéu
nguoc lai cia dinh Ii trén c6 diing khong?". Tic 1a "Mt diém nam
bén trong mot géc va cach déu hai canh cua géc thi ¢é ndm trén

tia phdn gidc ciia géc dé khéng ?", dé tra 16i cau hoi nay chiing ta

xem xét ti€p thi du sau.

Thidu 3: Cho diém M nidm bén trong géc xOy va cich déu hai canh ciia goc
nay. So sanh s6 do cua hai goc MOx va MOy .

Gidi '
Goi H, K theo thir ty Ia hinh chi€u cia M lén Ox va Oy. Theo gia thiét ta ¢6
MH = MK.

H X
Xét hai tam giac vuéng AOMH va AOMK, ta c6: y
) t
OM chung 0O
MH = MK ' K b
do dé:

AOMH = AOMK (canh huyén - canh 'géc vuong)
—» MOH = MOR < 0% < ¥y
= M thudc tia phan gidc clia géc xOy .
Nhu vay, ta c6 két qua (dugc goi 12 dinh Ii ddo) nhu sau:

- Diém ndm bén trong mét géc va cdch déu hai canh ciia géc thi ndm trén tia
phdn gidc cua géc do. ;

Nhu vay, véi gée xOy va diém M sao cho

H X
ké(M, Ox) = ke(M, Oy) = MOx = MOy O M
, = OM I tia phan gidc ciia géc xOy . K ~Y

Tir hai dinh Ii trén ta cé:

‘T}ép hop cdc diém ndm bén trong mot gbe va cdch déu hai canh cita géc 1 tia
phan gidc ciia géc dé.
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Thidu4: Cho AABC. Chimg minh rang hai dudong phan gidc cla hai géc ngoai
tai B va C va phan gidc trong cua géc A ciing di qua mot diém.

Giai
Goi M 1a giao diém ctia hai dudng phan gidc clia hai géc ngoai tai B va C. Ta cdn
di chimg minh M thutc tia phan gidc ctia géc A .
That vay, ké MH L AB, MD L BC, MK 1 AC, suy ra:
MH = MD, vi M thudc tia phan giac géc ngoai tai B.
MK = MD, vi M thudc tia phan giac géc ngoai tai C.
suy ra:

MH = MK <> M thudc 12 tia phan gidc ciia géc A .

Nhan xét:  Nhu vay, dé thuc hién thi du trén ching da sir dung ca dinh Ii
thuan va dinh i dao.

I1. CAC Vi DU MINH HOA
Yidul: Cho AABC vudng tai A. V& ADBC vubng can tai D & phia ngoai
AABC. Ching minh rang AD 1a tia phan gidc cia goc A.

Giai
Ké DH L AB,DK 1 AC.

Xét hai tam gidc vuong ADHB va ADKC, ta cé:
DB = DC, vi ADBC can tai D

HDB = KDC, ching la hai géc nhon c6é canh tuong
img vudng goc

do d6 ADHB = ADKC (canh ht.tyén — g6c nhon). suy ra:
DH = DK <> AD la tia phan gidc cua géc A.
Nhan xét:  Nhu vay, dé chimg minh tia Ot 12 phan gidc cla géc xOy ching ta
c6 thé lua chon mét trong hai cdch sau:
Cdch I: Chimg minh tOx = tOy.

Cdach 2: Ldy diém M trén Ot, ké MH L Ox, MK L Oy. Ta di
chimg minh MH = MK.
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Vidu 2: Cho goc xOy. Lay cdc diém A, B thuoc Ox sao cho OA > OB. Lay cdc
diém C, D thuoc Oy sao cho OC = OA va OD = OB. Goi E 1a giao diém cua AD
va BC. Chitng minh rang:
a. AD=BC.
b. AABE = ACDE.
c. OE la tia phan gidc ctia goc xOy.

Gial

A
a. Xét hai tam gidic AOAD va AOCB, ta cé: B
OA = OC, gia thiét 2
~ O E
O chung 2 2
OD = OB, gia thiét D
C

suy ra: AOAD = AOCB (c.g.c) = AD = BC.
b. Xét hai tam giic AABE va ACDE, ta-cé:
A = C. theo két qua ciu a)
AB=0A - AB = 0OC - OD = CD, dua theo gia thiét
Bi = 180" - Ba= 1807157 DI dird théo ket qusa cau a)
suy ra: AABE = ACDE (g.c:g)
c. Xét hai tam gidc AAOE viACOE tac6: OA=0C, gia thiét
A =C, theo két qua cau a)

AE = CE, theo két qua ciu b)

-~

suy ra: AAOE va ACOE (c.gc) = O, = 0 2
<> OE 12 tia phan gidc ctia géc xOy.
Nhan xét: Vi du trén, chi ra cho ching ta mot phuong phdp dé dung tia phan
gidc cta géc xOy, cu thé ta thuc hién:
Biic 1: Lay cic diém A, B thuoc Ox. Lay cic diém C, D
thudc Oy sao cho OC = OA va OD = OB.
Biic 2:  Xdc dinh giao diém | cia AD va BC. Khi d6 Ol
chinh la tia phan gidc cua géc xOy.
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¥i dy 3: Cho AABC. Chitng minh ring:
a. Néu dudng trung tuyén AM déng thds [a dudng phan gidc clia géc A thi AABC can
tai A.
b. Néu AABC can tai A thi dudng trung tuyén AM ciing déng thoi 1a dudng
phan gidc cia géc A.
Gidi a
a. Ké MH 1 AB, MK L AC.
Vi AM Ia phan gidc géc A nén MH = MK.
Xét hai tam gidc vuong AHBM va AKCM, ta c6: B M C
MH = MK
BM = CM, vi AM Ia trung tuyén
suy ra: AHBM = AKCM (canh huyén = canh géc vuong)

= B=C < AABCcan tai A.
b. Xét hai tam gidc AAMB va AAMC, ta c6: AB= AC, vi AABC can tai A

-~ -~

B=C,viAABCcantai A
MB = MC, vi AM 12 trung tuyén
suy ra: AAMB = AAMC (c.g.c) = A | A 2
<> AM Ia dudng phan gidc cia géc A.

Nhan xét:  Cau a) con c6 thé duge chimg minh bing cdch 14y diém A, rén tia
AM sao cho MA = MA, - Dé nghi cdc em hoc sinh thuee hién theo

cach nay.

III. CAU HOI ON TAP LY THUYET

CAu héi 1: Phét biéu va chimg minh dinh If thuan.

Cau hoi 2: Phdt biéu vi chimg minh dinh Ii dio.

Cau héi 3: Néu cich dung dudng phan gidc cia géc xOy .
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IV. BAI TAP PE NGHI

Bai tap 1. Cho hai duong thang xx,, yy, cat nhau tai O.
a. Chimg minh hai tia phan giac Ot, Ot, ciia moét cap géc ké b tao thanh mot
goc vuong.
b. Chimg minh ring néu M thuoc duemg thang Ot hoac O, thi M cich déu hai
duong thang xx, va yy,.
c. Chimg minh ring néu diém cach déu hai dudng thang xx, va yy, thi M thuoc
duong thang Ot hoac Ot,.
d. Hay dua ra nhan xét vé tap hop cic di€m cdch déu hai dudng thang cit nhau
XX, YY)
Bai tap 2. Cho AABC. Chimg minh rang:
a. Néu dudng cao AM déng thoi 1a dudng phan gidc clia géc A thi AABC can
tai A.
b. Néu AABC can tai A thi duong cao AM ciing dong thoi la dudong phan gidc
cua goc A.
Bai tap 3. Cho AABC. Chimg minh rang hai duong phan gidc cua hai géc B va C
va phan giic clia géc A cung di qua mot diém.

Bai tap 4. Cho AABC, dudng cao AH. V& diém Dsao cho AB la dudng trung truc
cta HD. Vé diém E sao cho AC la dudng trung truc cita HE. Gia sir DE cét AB,
AC theo thit ty tai I va K. Chimg minh réng:

a. IBlatia phan gidc cia géc HID.

b. KC la tia phan gidc cua géc HKE .

¢. HA la tia phan gidc cua géc iHK .

d. IC Ia tia phan gidc ciia goc HIK , tirdé suy ra IC vuong gbc véi AB.
e. KBIa tia phan gidc cia goc HKI , tird6 suy ra KB vuong géc v6i AC.
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V. HUONG DAN - PAP SO

Bai tap 1. Hoc sinh tie lam. A

Bai tap 2. 1B

a.  Xét hai tam gidc vuong AABM va AACM, ta cé:
A = A 1. Vi AM 1a phan gidc goc A B M C
AM chung

suy ra: AHBM = AKCM (géc nhon - canh géc vuong)

= B=C < AABC can tai A.
b. Xét hai tam gidc vuong AAMB va AAMC, ta cé:
AB = AC. vi AABC can tai A

-~ ~

B=C. vi AABC can tai A

—~

suy ra: AAMB = AAMC (canh huyén - goc nhon) = A | = A >

<> AM la duong phan gidc cia géc A
Bai tap 3. Goi M 1a giao diém cua hai dutmg phan gidc cua hai géc B va C. Ta can di
chimg minh M thudc tia phan giic cta géc Al
That vay, ké MH L AB. MD L BC, MK L AC
Ta co:
MH = MD, vi M thudc tia phan gidc géc B.
MK = MD, vi M thudc tia phan gidc goc C.

suy ra: MH = MK <> M thudc 1a tia phin gidc ctiia goc A

Bai tap 4.

a. Vi AHID can tai I nén IB Ia tia phan gidc ciia
géc ITIB

b. Vi AHKE can tai K nén KC la tia phan giic
cla goc HKE .

c. Trong AIHK, nhan xét rang:

» Theo két qua ciu a) suy ra IA la phan gidc ngoai ctia goc I.
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= Theo két qua cau b) suy ra KA la phan gidc ngoai cua géc K.
Tir do. suy ra HA 1a tia phan gidc cua géc IHK .
Trong AIHK. nhan xét rang:

= Theo két qua cau b) ta c¢6 KC la phan gidc ngoai cta goc K.

»  Theo két qua cau c) ta cé HA la tia phan gidc cua géc H.
Mat khdc: HA 1L HC = HC 1a phan gidc ngoai cua géc H.

Tir dé, suy ra IC 1a tia phan gidac cua géc HIK .

Trong AIHD, nhan xét ring:

* [Blatia phan gidc cua goc 1.

» ]C la tia phan gidc ngoai cua goc I.

Tudd, suyra: IC L IB< IC L AB.

KB Ia tia phan gidc cua goc HKI , tirdé suy ra KB vudng géc vai AC.

Chimg minh tuong tu nhu cau d) -|Dé nghi hoc sinh e lam.
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TINIH CHAT BA DUUNG PHAN

£5 GIACCUA TAMGIAC
I. KIEN THUC CO BAN
1. PUONG PHAN GIAC CUA TAM GIAC

Ta c6 dinh nghia:

» Trong AABC, tia phan gidc cua géc A cdt canh BC tai diém M, khi dé doan thang
AM dugc goi la duomg phdn gide (xudt phdt tt dinh A) ciia AABC. Déi khi, ta ciing
goi dutmg thdng AM I duomg phan gidc ciia AABC.

s Mdi tam gidc c6 ba duong phén gidc.

Cha y:  Ching ta da c6 duoe cdc két qua:
“Trong tam gidc can dudmg phdn gidc xudt phdt ni dinh thi cing la
duimg cao, duomg trung tieyéh, diomg trung truc cua canh day .

Thidul: Cho AABC, cic dudng phan gidc BK, CH cét nhau tai 1. Tinh so do
ciia géc A . biet BIC = 125",
Giai

fi. €2=-l-6 A

Vi BK, CH Ila cdc duong phan.gidc.nén: By= 3

B | =

Trong AIBC, ta c6: Bz + C2 =180" - BIC

s -l-(§+ 6)= 180" —125° = 55" <> B+ C = 110"
2 B C

Trong AABC, ta c6: A = 180° - (B+C) = 180° - 110" = 70"
Viy, tacod A =170"

Thidu 2: Cho AABC vuong tai A, c6 AB = 3cm, B= 60". Tinh d¢ dai dudng
phan gidc BD. B

Gidi
Pat BD = x. Trong AABD vuong tai A, ta c6: M
-~ 1 .

= X
B]=300.ViB—600¢>AD—-‘£BD-5. A D C

2
BD*=AB*+ ADP o x*=9+ %
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o axl=36+x o 3x=36ox =12 x= 23 cm.
Vay. do dai phan gidc BD = 23 cm.
2. TiNH CHAT BA PUONG PHAN GIAC CUA TAM GIAC
Chiing ta da biét duoc "Ba dwong trung tuyén cia mét tam gidc cing di qua mot
diém" va cau hoi dat ra 12 "Ba dwong phdn gidc ciia tam gidc cé tinh chdt nay
khéng?", cau tra 16i 1a c6 va chiing ta sé chitng minh nhan dinh nay thong qua
thi du sau:
Thidu 3; Chimg minh ring ba dudng phan gidc cta tam gidc cung di qua mot
diém.
Giai
Xét AABC, goi I 1a giao diém cua hai dudng phan gidc cua hai géc B va C. Ta
cdn di chimg minh I thudc tia phan gide-clia goc A.
That vay, ké IH L AB. ID 1 BC. IK Ll'/AC, suy ra:
IH = ID, vi I thudc tia phan gidc géc B.
IK = ID, vi I thudc tia phan gidc géc C.

suy ra: IH = IK <> I thudc 1a tia phan gidc cla géc A.

Tic 13, ba dudmg phan gidc cia AABC cing di qua
diém I va ta c6 them IH = IK = ID, nghia 12 diém I
cich déu ba canh cia AABC.

Nhu vay, ta c6 két qua sau:

Ba duomg phdn gidc cia mét tam gidc cung di qua moét diém. Piém nay cdch

déu ba canh cia tam gidc dé.

Nhap xét:  Tiur két qua trén ta suy ra dugc:

1. Dé€ tim diém I trong AABC céch déu ba canh ciia tam gidc, ta
chi cdn dung hai tia phan gidc clia hai géc va khi dé giao diém
I ciia ching 12 diém cdn tim.

2. Néu hai dudmg phan gidc géc B va C cét nhau tai I thi Al
chinh 12 tia phan gidc ciia géc A .

13
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Thidy4: Cho AABCc6 A = 80", cic duimg phan gidc BK, CH cét nhau tai I.
a. N6i IA, tinh s6 do géc BAI .
b. Tinh s6 do géc BAI.

Gidi

a. Ta thdy ngay IA la phan giic ciia géc A nén:

— 1

BAI = 3 A = 40",

Vay, ta c6 BAI = 40",
b. Trong AABC,tacé: B + C = 180" — A = 180" - 80" = 100".

Vi BK, CH la cdc dudng phan gidc nén: By = -;- B, C2 = % C.

Trong AIBC, ta c6: BIC = 180" -(ﬁz +62) = 180" -(%ﬁ%é‘)

]

- 180" --§-(B+c)= 180° - 100" = 130"

Vay, tacé BIC = 130",
Thidy S: Cho AABC can-tai-A-Goi-G-la-trong-tdm cua tam gidc, goi I la giao
diém cdc duong phan gidc cla tam gidc. Chimg minh rang ba diém A, G, I thing
hang. '
Giai A
Ta c6 ngay:
* G thudc trung tuyén AM. G
* AABC cén tai A nén AM ciing la duong phan
giac, do d6 I thuoc AM.
Vay, ba diém A, G, I thing hang.

Nhan xét:  Néu AABC la tam gidc déu thi ba dudmg trung tuyén chinh Ia ba
dudng phan gidc, do d6 trong tdm G cdch déu ba canh clia tam
gidc.
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II. CAC VI DU MINH HOA
Vidul: Cho AABC, cic duong phan ¢ii BK. (1l cat nhau tai I. Chimg minh
rang BIC la g6c th.

Giai
Trong AABC. ta co: B+C=180"-A
V1 BK. CH la cdc duong phan gidc nén:

l -~

é. 62 =—C.
2

By =

B | -

Trong AIBC. ta c6:

— -~ o~ I~ 1=
BlC:iSO"—(Bz+Cz)r.180“—(~1~-3+;)—(T)

-180" —-l-(ﬁ+€‘)= 180" —1(180" —Ii)z 90" + 2 5 90"
2 2 2

Viy, ta co BIC 1 goc tu.

Viduy 2: Cho AABC. Hai dudng phan gidc cla hai géc B va C cét nhau tai I. Hai
dudng phan gidc cua hai géo ngodi tai B va C cat nhau tai M. Chimg minh ring

A, 1, M thing hang.

Giai
Tir gia thiét, hai dudng phan gidc cua hai géc B va C cit nhau tai I suy ra Al la
tia phan gidc clia géc A. . A

Ta di chimg minh M thudc tia phan gidc cua géc A.
That vay, ké MH L AB, MD 1 BC, MK L AC, suy ra:
MH = MD, vi M thudc tia phan gidc goc ngoai tai B.
MK =MD, vi M thudc tia phan gidc goc ngoai taj C.

suy ra: MH = MK <> M thudc 1a tia phin giic cha géc A.
Vay, ba diém, A, I, M thing hang.

Vi dy 3: Cho AABC. Hay tim diém sao cho:

a. Khoang c4ch tir n6 dén céc dudng thing AB, BC, AC bing nhau.

b. Khééng céch tir n6 dén cdc dudng thing AB, BC, AC bing nhau va khoing
cdch nay 1 ngin nhat.
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Gidi A

a. Diém I thoa man diéu kién diu bai, cé thé 1a: K

Triomg hop [: Diém I la giao diém ba dudng phan .
gidc cia AABC, khi dé theo tinh chét thi khoang B C

céch tir [ dén cdc dudng thing AB, BC, AC bing A
nhau.

Trieomg hep 2: Dua trén két qua da duoc chimg minh B C
Cho AABC. Hai diomg phdn gidc cua hai géc ngoadi
tai B va C va phdn gidc trong ciia géc A ciing di qua
mét diém ", khi d6 ta nhan duoc diém 1,. L

Truong hop 3: Tuong ty, ching ta nhan duge diém [, 12 giao diém cua hai duong
phan gidc cua hai géc ngodi tai C va A.

Truong hop 4: Tuong tu, ching ta nhandugc diém I, 12 giao diém cha hai dudng
phan gidc cua hai goc ngoai tai A vaB.

Vay, ta tim duge 4 diém 1, I, [,. I, cdch déu cdc dudmg thing AB, BC, AC.

b. Khoang cach tir I dén cdc dudng thing AB, BC, AC bing nhau va khoang cich
nay la ngin nhat.

I1I. CAU HOI ON TAP LY THUYET

Cau hoi 1: Phat biéu dinh nghia dudng phan gidc clia tam gidc. Tai sao mbi tam

gidc chi c6 diing ba dudng phan gidc ?

Cau héi 2: Phét biéu v chimg minh tinh chét clia ba dudng phan gidc clia mot

tam gidc.

Cau hoi 3: Trong tam cua tam gidc déu c6 ciach déu ba canh cta né khong ? Vi

sao ?

Cau héi4: Chimg minh ring néu tam gidc c6 dudng trung tuyén dong thoi 1a dudng

phan gidc thi tam gidc d6 1a mot tam gidc can.

IV. BAI TAP DE NGHI

Baitap1l. ChoAABCc6 A =60", cic dudng phan gidc BK, CH cit nhau tai .
a. Tinh s6 do géc BAI.
b. Tinh s6 do géc BIC .
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c. Diém I ¢6 cich déu ba canh cua AABC khong ? Visao ?
Bai tap 2. Cho AABC ¢6 A = 2(B+C). cdc dudng phan gidc BK. CH cét nhau
tai I. Tinh s6 do géc BIC . biét:

a A =oq. b. A =2(B+C).
Bai tap 3. Cho AABC, cdc duong phan gidc BK, CH cét nhau tai 1. Tinh so do cla

géc A , biét: '
a. BIC = 121"

b. BIC = a. véi o> 90",
Bai tap 4. Cho AABC vuong tai A. Tinh d6 dai dudng phan gidc BD, biét:
a. AB=6cm, B=60".
b. AB=9cm, C= 30".
c. AB=3cm, AC=33.

Bai tap 5. Cho AABC can tai A. Goi M Ia trung diém BC, Goi E, F la chan cdc dutmg
vuong goc ké tir M dén /AB va-AC. Chimg minh ring ME = MF.

Bai tap 6. Cho AABC can tai A. Cic duong phan gidc BD. CE cit nhau tai I
Chimg minh ring Al di qua trung diém cia BC.

Baitap 7. Cho AABCc6 A = 120". Céc dudmg phan gidc AD, BE, CF.
a. Chimg minh riing DE 2 tia phan giéc ciia ADC .
v. Tinh s6 do cua géc EDF .

V. HUGN(: DAN - DAP SO

Baitap 1.

a. BAI =30" b. BIC = 120".

c. Diém I c6 cach déu ba canh ctia AABC vi né 12 giao diém ciia ba dudng phan giéc.
Bai tap 2.

a. Hoc sinh nelam.
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b. Xét AABC.tacé: A+ B+ C =180"c>2(B+ C)+ B + C = 180"
e>3(B+C)=180"<= B + C =60

-~

Vi BK. CH Ia cdc dudng phan gidc nén: By = -;—fa. C =

Trong AIBC, ta cé: BIC = 180" —(1”32 +Ez)= 180" —(%fu 6]

= 180" —1(1§+6)=180“—160“= 150"
2 2

Vay, ta cé BIC = 150".
Bai tap 3.

a. A =62". .
b. ViBK, CH la ciac dudng phan giac nén:

w = & I
By=-B, Cp=-C
R

Trong AIBC, ta cé:
B, +Cz =180’ —BiCc:%(ﬁ+€)=180” LaerB+C=60"-2a
Trong AABC, ta c6: A 2rg0P L (ﬁ + E) 2180"2360" + 20 =2 - 180"

Vay,tacé A =2a - 180",

Baitap 4. Dat BD = x. B
a. Trong AABD vuéng tai A, ta cé: N
B =30°,vi B=60"c> AD= %—BD=%.
A D C

x2

4

o4l =144+x 3= 144 > x1=48 > x = 43 cm.

BD’=AB’+ AD? & x*=36 +

Vay, d6 dai phan giac BD = 43 cm.
b. Hoc sinh ty 1am tuong tu cau a) vdi nhan xét B =90° - C = 60".
c. Trong AABC vuobng tai A, ta c6:
BC?= AB? + AC? =9 +27=136
< BC=6=2AB< B =60".
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Trong AABD vuoéng tai A, ta co:

B
B =30 i B=60"c> AD= S BD- N
1(2
BD' = AB'+ AD* > x* =9+ *- A D C

S =36+x I =36ox=12<>xv=2J3em.
Vay, do dai phan giac BD = 23
Bai tap 5. Vi AABC can tai A nén AM vina [ dudng trung tuyén vira la phan gidc
clia géc A, suy ra diém M cich déu hai canh AB va AC, titc 1a ME = MF.
Bai tap 6. Nhan xét rang:
*  Cdc dudmg phian gidc BD, CE cat nhau tai Tnen Al la tia phan gidc goc A.

=  AABC caf tai A nén Al cling lix duong trung tuyen, do dé tia Al di qua trung
diém ctia BC.
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FORORXIOIOK .,

TINH CHAT BUONG TRUNG
_ TRUC CUA MOT BOAN THANG

I. KIEN THUC CO BAN

1. DINH Li VE TINH CHAT CAC PIEM THUOC PUONG TRUNG TRUC
Chiing ta mdi chi biét rang "Duong trung tric ciia moét doan thang thi di qua
trung diém ciia doan thang va vuong géc véi doan thing dé " ma chua duge lam
quen v&i tinh chat diém cta dudng trung truc. D€ tién cho viéc bit ddu ching ta
thuc hién thi du sau:

Thidy 1; Cho doan thing AB. Trén dudmg trung truc d ciia AB lay diém M bat
ki. Chitng minh rang MA = MB. d
Giai M

Goi H 1a trung diém AB.

Xét hai tam gidc vuéng AAMH va ABMH, ta cé:
MH chung A H B
AH = BH, vi H la trung diém AB

do d6: AAMH = ABMH (hai canh goéc vuéng) = MA = MB, dpcm.

Nhu vay, ta c6 két qua (duoc! goi ladiidh Ii thudi) nhusau:

2R
SR
. ®

L x'

WA

Diéin ndm trén duomg trung tricc ciia mot doan thang thi cach déu hai miit ciia
doan thang do.

Nhu vay, v6i doan thing AB va dudmg trung truc d cua né thi
Me d = MA = MB.

Nhan xét:  Tir két qua cua dinh li trén goi y cho ching ta giai bai toin " Tim
diém M thuoc hinh (H) cach déu hai diém A va B cho tricoe ", boi
khi d6 M chinh la giao diém clia (H) v6i dudng trung truc cla
doan thing AB.

Thidu 2: Cho AABC. Tim diém D sao cho D cdch déu hai canh cua géc B va D
cach déu hai diém A va C.
Giai
Ta thdy ngay, diém D phéi tim 1a giao diém cua tia phan gidc géc B v6i dudng
trung truc cua AC.
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Nhan xét: Téi day, mot cau hoi thudng duoc cic e hoce sinh datra la " Pién
ngioc lai cia dinh Ii trén o6 dipg klong 2. Tac 1a " Mor diém
cach déu hai dau miit cua mor doan thane cho tricge thi cé ndm
trén duong trung trice cia doan thane do khong ? ", dé tra 101 cau
hoi nay chiing ta xem xét ti€p thi du sau.

Thidu 3: Cho MA = MB. Chimg 16 rang M thuéc duomg trung trire ctia AB.
Giai
Xét hai truong hop: d
Truong hop 1: Néu M € AB thi vi
MA = MB = M la trung diém cla AB

A M B
= M thudc dudng trung truc cia AB.
Triong hop 2: NéeuM ¢ AB
Ké MH L AB, ta phai di chimg minh HA = HB.
Thay vay, xét hai tam gidc vuébng AAMH, va ABMH, ta cé: M

MH chung
AM = BM, gia thiét

do d6: AAMH = ABMH (¢dnh‘huyén - 'canh/géc vuong)
= HA = HB, dpcm. 4

Nhu vay, ta cé két qua (duge goi la dinh li dae) nhu sau:

Diém cdch déu hai miit ciia mét doan thdng thi nam trén dudng trung truc ciia
doan thdng dé.

Nhu vay, véi doan thing AB va dudmg trung truc d d
cua né thi M

Me d < MA = MB.
A B

Thidyu4: Cho ba tam gidc cAn ADBC, AEBC, AFBC chimg diy BC. Ching
minh ring ba diém D, E, F thing hang.
Gidi
Goi d 1a dudng trung tric cua BC, ta lan luot nhin xét:
s ADBCcintaiDnén: DB=DC = D € d.
= AEBCcintaiEnén: EB=EC=>E e d
» AFBCcantai Fnén: FB=FC = F € d.
Vay, ba diém D, E, F ciing thuéc dudng thang d nén chiing thang*hang.
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Tt hai dinh i trén ta co:

Tdp hop cdc diém cdch déu hai miit ciia mét doan thing la diong trung e

cua doan thang dé.

Nhan xét: Nhu vay, vdi AB cho trude thi tap hop d
céc diém C sao cho AABC can tai C la ¢
duong trung truc cla doan thang AB.
trir trung diém M cia AB. A B

2. CACH DUNG PUONG TRUNG TRUC
Dé dung dudng trung true d ctia doan thang AB cho trude bang thudc va compa,
ta thuc hién theo cdc buée:

Biric 1:Lay diém A lam tam vé cung tron ¢é bin - d P..-
) I
kinh R > — AB. SN
2 'l I‘
o s /A A B A——1——8B

Lay diém B lam tam vé cung tron ¢é bin kinh R. \ :
Hai cung tron nay cit nhau tai P va Q. e

Bitie 2:Dung thirc vé 'dudmg ‘thing ‘PQ.'d6 12 'duomg TTlQTT

trung truc d cda doan thing AB,
1. Khi v& hai cung tron trén, ta phai lay ban kinh R > 5 AB thi hai

cung tron dé méi ¢6 hai diém chung.

2. Giao diém cua dudng thang PQ v&i doan thing AB la trung diém
ctia doan thing AB, do d6 cach dung trén ciing la cach dung trung
diém clia doan thing bing thuéc va compa.

ThidyS: Cho AABC. Hai dudng trung truc ciia AB va AC cit nhau tai O. Chimg
minh ring O thudc dudng trung tryc cuia BC.
Giai
Ta cén di chimg minh OB = OC.
That vay, ta cé:
OA = OB, vi O thudc duong trung truc cia AB.
OA = 0C, vi O thudc duong trung truc caa AC.
suy ra: OB = OC < O thudc dudng trung truc ciia BC.

Nhan xét:  Nhur vay, dé thuc hién thi du trén ching da sit dung ca dinh li
thuan va dinh li dao.
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I1. CAC VI DU MINH HOA d
]
Vidul: Chohinhve: B '} } —M
a. Chung minh rang PQ la duomg trung e coa AB
b. Chimg minh rang MA > M. L s e e £
Giidi A
a. T hinh vé. ta ¢ ngay: I
-G

PA =PB =R = Pthupc duomg trung triee coa AB.
QA =QB =R = Q thuoc duimg trung truc cua AB.
Vay. PQ la duong trung true cua AB.
b. Goi N la giao diém cia AM vai d, suv i NA = NB.
Trong ABMN, ta co:

MB <MN + NB=MN + NA = AN dpem.

Nhan xét: Nhu vay, dé chimg minh duong thang d 1a duong trung true clia

doan thang AB chingt;rearthe lra chon mot trong hai cich sau:

A

Cach [ Chimg minh d23i lqua tung diém M cia AB va vuong
goc var AR
Cdach 2: Lay hai diém P, Q wen d. Ta di chimg minh PA = PB va
OANELQB,
Vidyu2: Cho hai diem A, Bova duimg thang d sio cho AB khong vuong goc
vai d. Ve duomg tron c6 tam O thuoe d va di qua hai diem A, B.

Grai
Ta lan luot thue hién:
*  Dung duong trung truc a cia doan thang AB.
* Vi AB khong vuong goc var d nénacat duong
thang d tai O.
® V¢ duong tron ¢6 tam O bin kinh OA.

Vidu 3: Cho hai diem M, N nam trén duimg trung true ctia doan thing AB.
Xét hai tam giic AAMN vit ABMN, ta co:
doan thing AB N

Chimg minh rang AAMN = ABMN. »
Gidai /\
A \ B
MN chung
MA = MB, vi M nam trén duong trung uue cia
NA = NB, vi N niun trén dudmg trung true cua doan thing AB
do d6 AAMN = ABMN (c.c.0).
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Vidu 4: Cho goc :(-)_; = 80", diém A ndm trong géc¢ I’o? . V& diém B sao cho
Ox la dudmg trung true caa AB. Vé diém C sao cho Oy la duong trung true cia
AC.
a.  Chimg minh rang O thuoce duong trung true cua BC.
b. Tinh so do goe BOC .

Giai

a. Nhan x¢t rang:
*  OA =0B. vi Ox la duong trung truc cua AB O

*  OA =0C. vi Oy la duong trung true cua AC

do do: OB = OC = O thude duong trung true cua BC.

b. Nhan xét rang:
*  AOABcan tai O nén 61 - 63.
=  AOAC c¢an tai O nén (A): = 64 .
Khi do: BOC=0, +0,+ 0, + 0, =20, +20, =20, + 0,)
=2x0y = 2.80" = 160". Vay. ta dugc BOC = 160",

Chiy: Ching ta da duge lam quen vai dang toian "Cho hai diém A, B 7 vé
ciing mot philiovead doie théing dCTiineiem C trén d sao cho
CA + CB nho phicrtaynhienm Khiddcdthém Kién thie v¢ tinh chat
dudmg trung trire cua mot doan thiang ching ta ¢6 thé trinh bay oi giai
cua bai todn ndy mot cich don gian hon. Vi du sau s¢ minh hoa nhan
dinh nay.

Vidu 5: Cho duomg thiang d va hai diém A, B nam vé mot phia ctia duomg thang d.
Tim trén duong thiang d diém C sao cho CA + CB nho nhat.
A B

Giai
V& diém B, sao cho d 1a trung trire cua BB,. m d
Goi C I giao diém cua AB, vivd va D la diém bat ki C D
trénd (D« C). Ta co ngay: CB=CB, : DB = DB,. \/
B,

Trong AAB,D. ta ludn ¢o:
AB, < DA+ DB, ¢>CA+CB, <DA + DB, <>CA +CB< DA + DB.

Vay, diém C cin tim chinh la giao diém cia AB, va d.
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1. CAU HOI ON TAP LY THUYET
Cau hoi 1: Phat bi¢u vi chimg minh dinh i thuan,
Cau hoi 2:  Phat bieu va chimg minh dinh | dao.
Cau hoi 3: Néu cach dung duong trung true cua doan thang AB.
Cau hoi 4:  Vai AB cho trudce, tim tap hop cic diem C sao cho AABC can tai C.
Cau hoi 5: Cho duong thang d va hai dicm A, B nam vé mot phia cua duong
thang d. Tim trén duong thang d di¢m C sao cho CA + CB nho nhat.
IV. BAI TAP DE NGHI
Bai tap 1. Cho AABC. Tim diém O sao cho:
a. O thuoc trung tuyén AM va cich deu hai dinh A B.
b. O cach déu cic dinh A, B, C.
¢. O cich déu cdc dinh A, C va cich déu cac canh cua gée A.
Bai tap 2. Cho géc xOy = 60", diém A nafi trong goc xOy . Vé diém B sao cho

Ox la duong trung truc clia AB. V& diém/C sao cho Oy 1a dudng trung tryc clia
AC.
a. Chung minh raing OB = OC.

b. Tinh s6 do géc BOC .
Bai tap 3. Cho géc @= 120", diém_A_nam_trong g26¢ ;6; sao cho xOA,
yOA < 90". V& diém B sao cho Ox la duong trung trie ctia AB. VE diém C sao

cho Oy la dudng trung truc coa AC.
a. Chimg minh rang OB = OC.
b. Tinh so do géc BOC .

Bai tap 4. Cho géc x’5§ . diém A nam trong goc QESI’/ . Vé diém B sraor cho Ox la
duong trung tryc ciia AB. Vé diém C sao cho Oy la dudng trung truc cla AC.
Tinh s6 do clia géc xOy. biét BOC = 110"

Bai tap 5. Cho AABC ¢6 A =60". Cic duong trung truc ciia AB va AC cét nhau
tai O. Tinh s6 do ctia cac géc dinh O.

Bai tap 6. Cho AABC. Tim trén dudng phin gidc ngoai goc A diém M sao cho
MB + MC nho nhat.
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V. HUGNG DAN - DAP $O
Bai tap 1.
a. O la giao diém cua trung tuyén AM vai dudng trung trie ctia AB.
b. O la giao diém cua hai duong trung truc clla AB va AC.
¢. O la giao diém clia phan gidc goc A véi dudmg trung true ciia AC.
Bai tap 2.
a. Nhan xét rang:
=  OA = OB, vi Ox la duong trung truc cua AB
=  OA =0C, vi Oy la duong trung truc cua AC
do do OB = OC.
b. Nhan xét rang:
=  AOABcan tai O nén 0 jE O 3o

- -

* AOACcantaiOnén O .= 0 ,.
Khi dé:

B@C=6,+ 62+ 6‘.+ 64=263+26,=2(62+ 6‘)
= 2xOy = 2.60" = 120",

Vay, ta duge BOC = 120"
Bai tap 3. Tham khdo bai tap 2 vai chii y goc xOy la goc ni.
Bai tap 4. xOy = 55"
Bai tap 5. Sur dung tinh chdt goc ¢é canh tong tmg vuong goc.
Baitap 6. Tham khdao vidus.
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TINII CHHAT BA DUGNG TRUNG
TRUC CUA TAM GIAC
I. KIEN THUC CO BAN

1. PUONG TRUNG TRUC CUA TAM GIAC
Ta c6 dinh nghia:

> o4

»  Trong mét tam gidc duomg trung tritc ciia méi canh goi la diomg trung truc cia tam
gidc do.
»  Moi tam gidc c6 ba duong trung .

-

—

Chiy: 1. Trong mot tam gidc bat ki, dudong trung truc ciia mot canh khong
nhat thiét di qua dinh d6i dién cua canh 4y. Tuy nhién, trong tam
gidc can dudng trung truc-cta canh ddy luon di qua dinh d6i dién
V@i canh dé.

2. Chiing ta da c6 dugce cdc két qua:
" Trong tam gidc cdn duong trung tricc cua canh ddy dong thoi la
duomg cao;dwomg wungruyén cuaicanh ddy .

Thidul: Cho AABC can tai A, dudng trung tuyén AM. Dudng trung truc cla

AC cit AM tai O. Chimg minh ring OA = OB. |
Giai

Vi AABC cén tai A nén dudng trung tuyén AM ciing chinh 1a duong trung truc

cita BC, do do: A

OB=0C. (1)
1 O thudc dudng trung truc cua AC nén:
OA =0C. (2)

Tir (1), (2) suy ra OA = OB. B M C

2. TINH CHAT BA PUONG TRUNG TRUC CUA TAM GIAC
Chiing ta da biét dugc "Ba duong trung tuyén, ba duong phdn gidc cua mot tam
gidc cung di qua mot diém” va clu hoi dat ra 12 "Ba duomg trung truc cua tam
gidc cd tinh chdt nay khén ?", cAu tra 16 12 ¢6 va chiing ta sé chimg minh nhan
dinh ndy thong qua thi du sau:
Thidy 2: Chimg minh ring ba dudng trung truc ciia tam gidc ciing di qua mot
diém.
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Giai

Xét AABC, goi O la giao diém cta hai dudng trung truc cla hai canh AB va AC.
Ta cén di chimg minh O thudc dudng trung truc canh BC.
That vay, ta c6 ngay:

OA = OB, vi O thudc trung truc cua AB.

OA = OC, vi O thudc trung truc cua AC.
suy ra: OB = OC = O thudc trung truc ctia BC.
Tic 1a, ba dudng trung truc cua AABC cung di qua
diém O va ta c¢6 théem OA = OB = OC, nghia la
diém O c4ch déu ba dinh cia AABC.
Nhu vay, ta cé két qua sau:

Ba duomg trung truc cia mét tam gidc cing di qua mét diém. Piém nay cdch
déu ba dinh cua tam gidc do.

L.

T.han xét:  Tu két qua trén ta suy ra dugc:

1. Dé tim diém O céch déu ba dinh ciia tam gidc AABC, ta chi
cdn dung hai dudng trung truc cia hai canh va khi dé giao
diém O cia ching 12 diém c4n/im,

2. Néu hai dudng trung truc cia AB va AC cit nhau tai O thi
OM (v6i'M'Ia trung ‘diém ctia’ BC) ¢hinh 1a dudmg trung truc
cua BC.

Vi, ta goi O 1a tam dudng tron ngoai ti€p AABC.

Thidu 3: Vé dudng tron ngoai ti€p AABC trong céc trudng hop:
a. AABC nhon.
b. AABC vuéng tai A.

c. AABCc6 A >90".

Gidi
Ta ¢6 duge cac hinh vé sau:
B@C / A
AT 7B B ‘
AABCnhon AABC vuong tai A AABCc6 A > 90"
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Nhan xét: Qua thi du trén, ta c6 duge nhan xét:
= Néu AABC nhon thi tam O ¢ bén trong AABC.
*  Néu AABC vuong tai A thi tam O la rung diém BC.
= NéuAABC c6 A > 90 thi tam O s bén ngoai AABC.

11. CAC Vi DU MINH HOA

Vidu 1: Xdc dinh dang cia AABC, biét giao diém cua ba dudng trung truc,
trong tam G va diém A thing hang.
Gidi
Tir gia thiét, suy ra giao diém chia ba dudng trung truc thudc AG nén AG la
dudng trung truc cia BC, suy ra AABC can tai A.
Nhan xét:  Trong tam gidc déu, giao diém cua ba duong phan gidc, giao diém

cua ba dudng trung tuyén, , giao diém cua ba dudng trung truc
trung nhau.

Vidy 2: Cho AABC c6 A > 90". Cic dudmg trung truc ciia AB va AC cét nhau
tai O va cit BC theo thit tr tai D, E.
a. Cac AABD, AACE la tam giac gi ?
b. DuﬁmguﬁntamObénldnhOAdiquanhimgdié’mnhon'onghirﬂwéO
Gidi

a. Nhan xét rang:

* Vi D thudc dudng trung truc cia ABnén: E,
DA = DB <> AABD c4n tai D. D
* ViE thu¢c dudng trung tryc ciia AC nén: L

EA = EC <> AACE cn tai E. A B

b. Pudng tron tAm O bén kinh OA di qua cdc diéni B vi C, do d6 né 1a dudmg tron
ngoai ti€p AABC.

Yi dy 3: Ching minh rang céc dudng trung truc clia tam gidc vuong di qua trung
diém cta canh huyén.

Gidi
Xét AABC vuong tai A, dé thuc hién bai todn ching ta c6 thé lva chon mot trong
hai cdch sau: A

Cadch 1: Goi O la trung diém ctia BC, ta c6:
* O thudc dudng trung truc ctia BC. m
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* OA= -;—BC suy ra:

OA = OB = O thudc dudng trung truc clia AB.
Vay, cic dudng trung e clia tam gide vuong di qua trung diém ctia canh huyén.
Cdch 2: Goi M 1a trung diém cuia AB, gia sir duong trung truc cia AB cit BC tai O.
Ta c4n di chimg minh O thudc dudng trung truc cia AC.
Xét hai tam gidc vudbng AOMA va AOMB, cé:
OM chung |
MA =MB
do d6: AOMA = AOMB (hai canh géc vudng) C
= A,=Bo A,=C ©AOACcantai O
<> OA = OC = O thudc duong trung truc cua AC.
Cdch 3: Goi M, N theo thi tir 1a trung diém clia AB, AC, gia sir hai

dudmg trung trnic cia ABva ACcitnhautai O. Tacdndiching A M B
minh O thuéc BC.

Ta c6 ngay: MON = A = 90". C
Vi O thudc dudng trung)truc ciia AC nén: 1
OA = OC <> AOAC can taiO = 0, =.0,. N A
Vi O thudc dudng trung truc clia AB.nén:
OA=OB < AOABcantaiO = 0,=0,. A M B

Khi d6: BOC=0,+ O;+ 0,+0,=20,+20,=2(0,+ 0,
= 2MON = 2.90° = 180
< B, O, C thing hang <> O € BC, dpcm.
Vi dy 4; Cho AABC can tai A, ¢6 B = 36". Goi O 1 giao diém cila ba dudmg

trung tryc, I 1a giao diém clia ba dudng phan gidc. Chimg minh ring BC 1a
duong trung truc cua Ol

Gidi |
Ta cé ngay: BC 1L OI. A
A =180°- (B +C) = 180" - (36" + 36" = 108° )\
oA, =54 B 41’ c
Mit khéc, ta c6: OA = OB <> AOAB can tai O 0
< OBA = A, = 54".
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-~

Bl = OBA - B =54"-36"= 18",
Xét hai tam giac vuong AMBO va AMBI co:
BM chung

-~

By = = B=1#= B

l
2

do d6 AMBO = AMBI (canh géc vudng - géc nhon), suy ra: MO = MI

Vay, BC la dudng trung truc cua Ol.
Chiy: 1. D¢ tranh dugc sai sét khi vé hinh. cic em hoc sinh can nhé véi

AABC ¢6 A > 90" thi O & ngoai AABC.
2. Cac em hoc sinh hay trinh bay lai i giai trén dua trén tinh chat

dudng trung trice.

III. CAU HO1 ON TAP LY THUYET

Cau hoi 1:  Phat biéu dinh nghia dudng! trung) truc cua tam gidc. Tai sao moi tam
gidc chi ¢o ding ba duong trung'truc ?

Cau hoi 2: Phadt biéu va chimg minh tinh-chat cua ba dudng trung truc ctia mot
tam gidc.

Cau hoi 3: Trong tam cla‘tam' gide ‘déucd cach déuba’dinh cua né khong ? Vi
sao ?

IV. BAI TAP PE NGHI

Bai tap 1. Cho AABC. Tim mot diém O cich déu ba diém A, B, C. Cé bao nhiéu
diém nhu vay.

Bai tap 2. Chimg minh ring di€ém cdch déu ba dinh cia mot tam gidc vuéng la
trung diém clia canh huyén ctia tam gidc do.

Bai tap 3. Chimg minh rang n€u moét tam gidc co mot didimng trung true dong thoi
1a duong trung tuyén thi tam gidc d6 la tam gidc can.

Bai tap 4. Chimg minh rang néu mot tam giic co mot duomg trung true dong thoi
13 dudng phan gidc thi tam gidc d6 1a tam gidc can.

Bai tap 5. Xdc dinh dang cia AABC, biét giao diém cia ba dudng trung truc, giao
diém ciia ba duong phan gidc va diém A thang hang.

Bai tap 6. Xdc dinh dang cua AABC, biét giao diém cna ba dudng trung truc va
giao diém cua ba dudng phan gidc trung nhau.

Bai tap 7. Xac dinh dang cia AABC, biét giao diém clia ba dudng trung truc va
giao diém clia ba dudng trung tuyén tring nhau.
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V. HUONG DAN - PAP SO

Bai tap 1. O la giao diém cia dudng trung truc canh AB va dudng trung truc canh
AC. C6 duy nhat mot diém O thoa min diéu kién ddu bai.

Bai tap 2. Xét AABC vuong tai A, goi O 1a trung diém cia BC.

Vi AO Ia trung tuyén thudc canh huyén nén: A
0A=-;—BC<:>OA=OB=OC m
<> O cdch déu ba dinh A, B, C.

Bai tap 3. Sir dung tinh chat dudng trung truc.

Bai tap 4. Sir dung tinh chat dudng trung truc.

Bai tap 5. Goi I 1a giao diém cla ba dudng phan gidc, suy ra giao diém cta ba
duong trung truc thudéc Al nén Al la dudng trung truc coa BC, suy ra AABC can
tai A.

Bai tap 6. AABC déu.

Bai tap 7. AABC déu.
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2

TINII CHAT BA BUGNG CAO CUA
s TAM GIAC

I. KIEN THUC CO BAN
1. PUGONG CAO CUA TAM GIAC

Ta c6 dinh nghia:

= Trong mot tam gidc, doan viong goc ké tie mot dinh dén dieomg thdng chita canh doi
dién goi la duong cao cua tam gidc do.

= Maéi tam gidc ¢é ba duong cao.

Chu y: Ching ta di c¢6 duge két qua:

" Trong tam gidc can diong cao thuoc canh day thi ciing la dicomg

trung tuyén, dicomg phan-gide;duong trung trice ™.

Thidy l: Cho AABC cé AB = AC =13¢m, BC = 10cm. Tinh do dai dudng cao

AH. A
Giai
: [
Vai gia thi€t: AB= AC <> AABCcan tai A = BH = ~BC = 5cm.
Trong tam gidc vuong AABH:tacé: B H C

AH = AB’ - BH* = 13"~ 5 =169 - 25 = 144 <> AH = 12cm.
Vay, do dai dudng cao AH = |2cm.
Thidu 2: Cho AABC, c6 cic dudng cao BN, CP bang nhau. Chimg minh rang
AABC can.

Giai A
Xét hai tam gidc vuong ABNC va ACPB, ta co:
BC chung p N
BN = CP, gia thiét
suy ra: B C

ABNC = ACPB (canh géc vubéng — canh huyén)
=> BCN = CBP <> AABC can tai A,

Nhan xét:  Qua thi du trén, ta ¢6 duge két qua:
* Mot tam gidc ¢6 hai diemg cao bing nhau thi tam gide do cdan ™
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2. TINH CHAT BA PUONG CAO CUA TAM GIAC
Chiing ta da biét dugc " Ba ditong trung tuyén, ba dicong phan gidc, ba ditong
trung tricc ciia mot tam gidc cing di qua mér diém ' va cau hoi dat ra la " Bu
duong cao cua tam gidc cé tinh chdt nay khong ? ", cau tra 1oi 1a c6. Ta thira
nhan két qua nay:

Ba dwomg cao ciia mét tam gidc cung di qua mot diém. Diém dé ditoc ;{Qi la
tricc tdm cua tam gidc.
Nhu vay, trong AABC, céc dudmg cao AM, BN, CP ciing di qua diém H (hay con goi 1a
déng quy tai diém H). Diém H goi 1a tryc tam ctia AABC.
Nhan xét:  |. D¢ xdc dinh truc tam H ciia AABC ta ké hai duong cao, va khi
d6 giao diém cua ching la truc tam H.
2. Néu H la truc tam AABC thi ciac tia AH, BH. CH s¢ vuong
goc vai canh doi dién.

Thidy 3: Veé truc tam AABC trong cdc truong hop:

a. AABC nhon. b. AABC vuoéng tai A.
c. AABCco A >,
Giai

Ta c6 dugc cac hinh vé sau:

AABC nhon AABC vuong tai A AABC ¢c6 A > 90"

Nhan xét: Qua thi du trén, ta cé dugc nhan xét:
= Néu AABC nhon thi trire tam H & bén trong AABC.
=  Néu AABC vuong tai A thitruc tam H = A.
*  Né&u AABC ¢6 A > 90" thi truc tam H & bén ngoai AABC.
Thi du sau s& chimg minh nhan xét thit hai va viéc van dung n6 dé
xdc dinh truc tam.

Thidu4: Cho AABC vuong tai A, dudng cao AH.
a. Chimg minh ring A 1 tryc tam ctiia tam gidc AABC.
b. Tim truc tdm cia cdc tam giac AABH, AACH.
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Giai .
a. Vi AABC vuéng tai A nén: ¢
AB 1 AC = AB la mot duong cao. H
AC L AB = AC la mot dudng cao.
Hai duong cao AB, AC cat nhau tai A suv ra A la true A B

tam cua tam giac AABC.
b. Nhan xét rang:
* AABH vuong tai H nén H chinh la truc tam cua no.
* AACH vuoéng tai H nén H chinh la truc tam cua no.
Nhan xét: Qua thi du trén, ta ¢6 duge nhan xét:

" Néu mot tam gide ¢ e tam triang vai mot dinh thi tam

gide do la tam gide viong ™

3. VE CAC PUONG CAO, TRUNG-FUYEN, TRUNG TRUC, PHAN GIAC
CUA TAM GIAC CAN
Tir cédc kién thite da thu nhan dugetrong cac chu deé trude, ching ta ¢é dugce tinh
chat ctia tam gidc can nhu sau:

1. Trong mét tam gigc can, dicong trung triec inig voi canh day dong thoi la
diong phan gidc, dgmg trung tuyén vd diuong cao ciing xudt phdt n dinh doi
dién voi canh do. |

2. Trong mot tam gidc, néu hai trong bon logi dicong (dicomg trung tuyén, dicong
phan gidc, dicong cao ciing xudt phat e mot dinhova dwong trung trice tng Vo
canh déi dién cua dinh nay ) nunq Hlum thi tam th do la mot tam gide can.

~ Tir d6 suy ra dugc tinh chat cho tam g.l ac dua nhu SRITR

Trong mot tam gide déu, trong tam, H e !u'm -i!e m cdach déu ba dinh, diém
ndm trong tam gidc va cdch déu ba ranh lu bnn d:um trieng nhau.

II. CAC VI DU MINH HOA

Viduy 1: Cho AABC, truc tam H. Tim truce tam cda cdc tam gidce AABHL. AACH,
ABCH.

Gidi
Ta nhan thay ngay:
=  AABH nhan C lam truc tam.
*  AACH nhan B lam truc tam.
* ABCH nhan A lam truc tam.
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Vidu 2: Cho AABC, goi M. N, P theo thit ty 1a trung diém cua BC, AC, AB.
Chimg t5 rang cic dudng cao clia AMNP la cdc duong trung truc cua AABC.

Gidi A
* Vai dudng cao MM, cua AM!*{P. tacé: MM, L NP p A N
Vi N, P theo thif ty la trung diém cia AC, AB, v
suy ra: NP // BC => MM, L BC
B M C

Vay, MM, la duong trung truc cia AABC.
» Tuong tu, ta ciing c6 NN,, PP, 1a duong trung truc cia AABC.
Vay, cdc duong cao ciia AMNP la duong trung truc cua AABC.
Vidu 3: Cho AABC can tai A, goi M la trung diém BC. Ké dudng cao BN
(N € AC) cit AM tai H.
a. Chimg minh ring CH 1L AB.
b. Tinh s6 do céc g26¢ BHM . MHN,, biét C = 40",
Giai .
a. Tac6 nhan xét: AM 1L BC, vi AABC-cin-tai A A
suy ra H Ia truc tam AABC, do d6 CH 1 AB.
b. Trong ACAN vuong tai N, ta cé: N
MBH = 90" - C = 90" 40" ='50"
Trong ABHM vuong tai M, ta cé:
BHM = 90" - MBH = 90" - 50" = 40"
= MHN = 180" - BHM = 180" - 40" = 140"
Vay, ta fim dugc BHM = 40°, MHN = 140",
Chu y: Chiing ta c6 thé suy ra ngay dugc s6 do clia cdc géc BHM , MHN
birig nhan xét vé géc ¢6 canh tuong ing vudng géc, cu thé:
BHM = C=40" vi I hai géc nhon c6 canh tuong tmg vudng goc.
BHM = 180" - C = 140", vi 1a hai c6 canh tuong tmg vu6ng géc va
¢ dé 1 géc nhon va | géc ti.
Vi du 4: Cho AABC vuodng tai A, duomg cao AH. Goi D, E theo thit tuv la trung
diém clia HC, HA. Chimg minh ring BE L AD.
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Giai

Vi D, E theo thit tu Ia trung diém ctia HC, HA, suy ra: A
DE // AC
AC 1 AB
suy ra DE L AB. B H D C

Trong AABD, ta c6:
AH 1 BDva DE 1 AB = E la truc tam cta AABD = BE L AD.
Vi du 5; Cho AABC, c¢6 A = 45" va AC < BC, duong cao CE. Trén tia d6i cua ti
CE ldy diém D sao cho EB = ED. Chimg minh rang BC 1 AD.
Giai ' _
Xét ABDE vuoéng tai E, ta co:
" EB=ED ¢ ABDE can = EBD = 45", |
Suyra: CAE + EBD =45"+45'=90) >ACL1BD. A E B
Trong AABD, ta ¢6: AC 1L BD va DE L'AB = C la truc tam = BC 1 AD, dpenr
Vidu6: ChoAABC,c6 A =45"vatruc tam H. Ching minh ring BC = AH.
Giai A
Gia stir BH cat ACtai E.
Xét AABE vuong tai'E, ta'cé:

A = 45" < AABE vuong can = AE = BE. H _A\E
Xét hai tam gidc vuéng AAEH va ABEC, ta cé:
AE = BE B C

EAH =EBC, goc nhon c6 canh tuong (ng vuong géc
suy ra: AAEH = ABEC (canh gdc vudng - géc nhon) = AH = BC.

II1. CAU HOI ON TAP LY THUYET

Cau hoi 1: Phét biéu dinh nghia dudng cao clia tam gidc. Tai sao méi tam gidc ct
c6 diing ba dudng cao ?

Cau hoi 2: V& tryc tim AABC trong céc trudmg hop:
a. AABC nhon.
b. AABC vuong tai B.
c. AABC c6 géc Btu.

Cau hoi 4: Phit biéu tinh chat cia ba dudng cao clia mot tam gidc.

Cau hoi 5: Tryc tam cda tam gidc déu c6 cdach déu ba dinh ctia né khong? Vi sao'
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