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LOINOI PAU

Trong nhitng nam qua, b6 sach Bai tap Todn tit 16p 6 dén 16p 9 do
chinh céc tac gia sich gido khoa Toan THCS bién soan di dugc sir dung
kém theo sich gido khoa va dda mang lai nhitng hiéu qua thiét thuc. B6
sdch di 13 mot tai liéu bé ich gitp cdc thiy, cé gido cé thém tu liéu
trong viéc soan giang, giip cdc em hoc sinh tu hoc, tu rén luyén ki
nang, qua dé cung c6 duogc kién thic co ban, hinh thanh phuong phap
giai toan, tang thém kha nang vin dung ki€n thdc va gép phan rén luyén

tur duy toan hoc.

DéE dip ting t6t hon nhu cAu ngdy cing cao cla céc thiy, co6 gido va
cdc em hoc sinh, ching t6i ti€n hinh chinh Ii va bé sung b6 sdch bai tap
hién c6 theo huéng tao nhiéu co héi hon nita d€ cdc em hoc sinh duge
cling ¢6 kién thitc todn hoc co ban, duoe rén luyén ki nang theo Chudn
kién thire, ki ndng trong Chuwong trinh Gido duc phé théong duoc Bo
Gido duc va Dao tao ban hanh ngay 5 thing 5 nam 2006. N6i chung, &
méi "xoan" (§), cudi mdi chuong s& cé thém phin Bai tip bo sung.
Trong phin nay, cé thé c¢é cac cdu hoi trdc nghiém khdch quan dé cac
em hoc sinh tu ki€ém tra, danh gid mic d6 nam viing ki€n thic cia minh,
Mot s6 dang bai tip chwa cé trong sich gido khoa ciing duge bé sung
nham lam phong phii thém cdc thé loai bai tAp, gilip cdc em hoc sinh tap
duot van dung kién thic trong nhiéu tinh huéng khic nhau. Bé sich
ciing duge b6 sung mot s6 bai tap danh cho cdc em hoc sinh kh4, gidi.

Nhitng bai tip nay duogec dianh ddu "*". Bén canh d6, cdc tic gia
cling chii y chinh stra cdch dién dat & moét s6 chd cho thich hop va dé

hiéu hon.

Chiing t6i hi vong rang véi viéc chinh 1i vd b6 sung nhu trén, b sich
Bai tip Todn tir 16p 6 dén 16p 9 s& gép phin tich cuc hon nita trong viéc



nang cao chit luong day va hoc mén Todn & cac truong THCS trong ca
nudc, dap tng to6t hon nita nhu cau da dang clia cac déi twong hoc sinh
khac nhau.

Mic du di c6 nhiéu c6 gang song bo sdch khé tranh khoi nhitng thi€u
s6t. Chiing t6i rat mong nhan duogce nhitng v ki€n déng gbép cua cac thay,
c6 gido v ban doc gin xa d€ trong cdc l4n tdi ban sau bd sidch duoc

hoan thién hon. Xin chan thanh cam on.

Ha Noé6i, thang 10 nam 2009
CAC TAC GIA



PHAN pAT SO

Chuong II1. THONG KE

PE BAI
Thu thép s8 liéu théng ké, tén s

S6 lugng nit hoc sinh cua tiung 16p trong moét trudong Trung hoc co s& duogc
ghi lai trong bang dudi day :

18 20 17 18 14
25 17 20 16 14
24 16 20 18 16
20 19 28 17 15

a) D€ ¢6 dugc bang nay, theo em ngudi diéu tra phai lam nhitng viéc gi ?

b) Dédu hiéu & day 1a gi ? Hiy néu cdc gia tri khac nhau cta dau hiéu, tim tin
s6 cna tirng gid tri dé ?

Diéu tra vé “miu ma ban wa thich nhat” d6i v&i cdc ban trong 18p, ban
Huong thu dugc y ki€n tra 101 va ghi lai trong bang dudi day :

do, xanh da troi, tim sam., do. vang
xanh da troi, tim nhat, vang, héng, vang
trang, tim sam, xanh nudéc bién, do, do

vang, tim sam, tim nhat, xanh 14 cdy, héng
do, trang, trang, tim nhat, héng
do, xanh da troi, trang, héng, vang.

a) Theo em thi ban Huong phai 1am nhiing viéc gi dé c6 bang trén ?
b) C6 bao nhiéu ban tham gia tra 161 ?

c¢) Dau hiéu o day la gi?

d) C6 bao nhiéu mau duoc cac ban néu ra ?

e) S6 ban thich d6i véi méi mau (tan s6) ?



ta

Mot ngudi ghi lai s6 dién nang tiéu thu (tinh theo kW .h) trong mét xém gém
20 hé dé 1am ho4 don thu tién. Ngudi dé ghi nhu sau :

75 100 85 33 40 165 85 47 80 93
72 105 38 90 86 120 94 58 86 91

Theo em thi bang s6 liéu nay cé thi€u sét gi va can phai 14p bang nhu
thé nao ?

Bai tap bo sung

1.1.

§2.

Ké&t qua quyén goép siach gido khoa gitip hoc sinh ving bi bdo lut ctia truong

THCS Nguyén Hué duoc théng ké trong bang sau :

p|l Al B|lc|D]E
6 16 | 20 18 13 | 21
7 26 | 25 | 30 | 29 | 40
8 32 | 40 | 42 | 38 | 44
9 40 | 52 | 48 | 41

a) Dau hiéu o day la gi ?

b) Mbi 16p trong cdc 16p 6A, 7C, 8B, 9D quyén gép dugc bao nhiéu quyén
sach gido khoa ?

c¢) Truomg THCS Nguyén Hué c6 bao nhiéu 16p ?

Gieo (thay) déng thdi hai con xiic xac (con xic xac 1a mét khai 1ap phuong,
s& chidm trén titng mat lan luot 14 1, 2, 3, 4, 5, 6) mét 14n vi quan sit tong s6
chadm xuét hién & ca hai con.

a) Dau hiéu & day la gi ?
b) Viét day gia tri cia dau hiéu ;
c) Khi nao thi dat duge cac giatrila2 ;127

BAng "téin s8" cdc gié tri cla ddu hiéu
Hay 14p bang “tan s6" tir cdc bai tap 1 va 2.

Theo doi s6 ban nghi hoc & titng buéi trong mot thing, ban 16p trudng ghi lai
nhu sau :




a) C6 bao nhiéu buéi hoc trong thang dé ?
b) Dau hiéu & day 1a gi ?
c) Lap bang “tan s6”, nhin xét.

6. S616i chinh ta trong mot bai tip lam van cta cic hoc sinh & 16p 7B duoc
thay gido ghi lai duéi day :

3 4 4 o 3 | 3 4 i 10
2 3 4 4 5 4 6 2 4
5 S 3 6 4 2 2 6 6
9 5 6 6 4 4 3 6 5

a) Dau hiéu & day 1a gi ?

b) C6 bao nhiéu ban lam bai ?

c¢) Lap bang “tan s6” (ngang va doc), nhan xét.

7.  Cho bang “tan s6”

Gia tri (x) 110 115 120 125 130
Tan sé (n) 4 7 9 8 ) N =30

Hay tir bang nay viét lai bang s6 liéu ban dau.
Bai tap bo sung
2.1. Cho day gia tri ctia mot dau hiéu nhu dudi day :
2.3 ¥ 88 3360 B3THIE T L&D N.
a) Tan s6 cuia gia tri 51a :
(A)6; (B) 20 ; 7, (D) 3.
Hay chon phuong an dung.

b) Lap bang "tin s6" clia diu hiéu.

)
2

Tat ca cdc trudng THCS thuéc huyén Tan Ha déu té chitc suu tAm cdc bai
dan ca d€ hudng ting phong trao "xay dung trudng hoc than thién, hoc sinh
tich cuc". Ngudi theo doi da ghi tém tat két qua suu tim cta cdc trudng
trong bang dudi day :

4512263323414

a) Néu dé tuyén duong thanh tich cta cic trudng thi theo em chi véi bang
nay da da chua ? Néu chua thi can c6 mét bang théng ké nhu thé nao ?




2
)

§3.

b) Dau hiéu & day 1a gi ?
c) Lap bang "tin s6" ctia dau hiéu.

Theo do6i thoi gian chay 100m trong 10 lan cua mot vin déng vién, huin
luyén vién da ghi lai trong bang sau (don vi la gidy) :

11 12 (1131112115 (112113 11,2] 11,1 12

a) Dau hiéu o day 1a gi ?
b) Lap bang "tan s6".
c) Néu nhan xét vé téc do chay cna van déng vién.

Bi€éu dé

o ]

1 2 3 4 5 6 7 8 9 10 x(difm)

Bi€u d6 trén biéu dién két qua cla hoc sinh trong mot 16p qua mot bai
ki€m tra. Tit bi€u d6 d6 hiy :

a) Cho biét c6 bao nhiéu hoc sinh dat diém 7 ? Bao nhiéu hoc sinh dat diém 9 ?
b) Nhan xét.

c) Lap lai bang “tan s6™.



9.  Luong mua trung binh hang thang tir thing 4 dén thang 10 trong mét nam &
mot vung duoc tram khi twong ghi lai trong bang dudi diy (do theo mm va
lam tron dén mm) ;

Thang 4 3 6 iy 8 9 10
Luong mua 40 80 80 120 150 100 50

Hiy vé bi€u dé doan thang va nhan xét.

10. 6 10 doi béng tham gia mét giai béng dd. Moi doi déu phai dd luot di va
luot vé véi tirng déi khac.
a) M6i doi phai d4 bao nhiéu trin trong suét gidi ?
b) S6 ban thang qua cdc tran dau clia mot doi trong suét mia gidi duogc ghi
lai dudi day :

S6 ban thang (x) 1 2 3 4 ]
Tan s6 (n) §) 5 3 | i N=16

Hiy vé bi€u d6 doan thang.
¢) C6 bao nhiéu tran déi béng d6 khéng ghi duge ban thang ?
C6 thé néi doi béng nay da thang 16 tran khong ?

Bai tap b6 sung

3.1. Dién tich riing trong tip trung cua tinh Quang Ninh trong mét s6 nam, tu
nam 2000 dén nam 2008 (tinh theo nghin ha) dugc cho trong bang sau :

Nam 2000 2004 2005 2006 2007 2008

Dién tich rirng I3 7.6 8.7 13,2 15,5 16.6
trong tip trung

(Nguon : Nién giam théng ké — 2008)
a) Dau hiéu & day la gi ?
b) Nam 2006 tinh Quang Ninh tréng dugc bao nhiéu nghin ha rimg ?
¢) Bi€u dién bang bi€u dé hinh chit nhat.

d) Nhan xét vé tinh hinh tréng ring ctia tinh Quang Ninh trong thdi gian tir
nam 2000 dén nam 2008.



§4.

11.

13.

10

Két qua phan loai trinh do hoc tap khi két thic nam hoc 2006 — 2007 cua

toan bo hoc sinh trudng THCS Nguyén Trii nhu sau :
— Loai kém 5% ;

— Loai yéu 15 % ;

— Loai trung binh 55% ;

— Loai kha 20% ;

— Loai gioi 5%.

Hiy bi€u dién két qua trén bang bi€u d6 hinh chit nhat.

$6 trung binh céng

Tinh s6 trung binh c6ng va tim mét cua diy gia tri sau bang cdch l4p bang :

17 20 18 18 19 17 22 30 18 21
17 32 19 20 26 18 21 24 19 21
28 18 19 31 26 26 31 24 24 52

Theo d6i nhiét do trung binh hang nam cla hai thanh phé A va B tit nam

1956 dén nam 1975 (do theo d6 C) ngudi ta 1ap duge cac bang sau :
* D61 véi thanh phé A

Nhiét do trung binh (x) 23 24 25 26

Tan s6 (n) 5 12 2 ] N =20
» Dai véi thanh phé B

Nhiét d6 trung binh (x) 23 24 2

Tan s6 (n) 7 10 3 N =20

Hay so sdnh nhiét dé trung binh hang nam gitta hai thanh phé.
Hai xa tha A va B ciing ban 20 phat dan, két qua duogc ghi lai dudi day :

A8 |10]10(10( 8 9[99 (|10(8([10O[10(8 (8191919 1010

10

Bfllof10{9 ({10919 |9 |10]1010)10 (107 [10f6 |6 ]|10]| 9 |10

10

a) Tinh diém trung binh clia tirng xa thi.

b) Cé nhéin xét gi vé két qua va kha nang clia ting ngudi.




Bai tap bo sung

4.1. Téng s6 40 so-mi ma mot clra hang ban trong mot ngay duoc théng ké lai
trong bang sau :

C& 4o T 38 39 40 41
S6 40 ban
ditcre 4 7 10 3 1
a) S6 4o ban dugc 1a bao nhiéu ?
b) M6t ctia diu hiéu la :
(A) 41 ; (B) 10 ; (C) 39 ; (D) 25.

Hay chon phuong an ding.

4.2.

bang sau :

Mat dé dan s6 ctia mot s6 tinh, thanh phé & nude ta nam 2008 duoe cho trong

Pong bang song Ciru Long Ving Trung du va mién nai phia Bac
Thii Tinh, Mit do dan s6 | Th Tinh, Mat do dan s6
tv | thanhphS | (qoydikm®) | tv | thanhphS | (ngudi/km?)

1 Long An 320 1 | Ha Giang 89
2 | Tién Giang 701 2 | Cao Bang 79
3 | BénTre 576 3 | Bac Kan 64
4 Tra Vinh 463 4 | TuyénQuang 127
5 Vinh Long 125 5 | Lao Cai 94
6 | Déng Thap 499 6 | Yén Bai 109
7 An Giang 636 T | Thai Nguyén 325
8 Kién Giang 212 8 | Lang Son 91
9 | Can Tho 836 9 | Bac Giang 425
10 | Hau Giang 505 10 | Phu Tho 387
11 | Séc Trang 393 11 | Pién Bién 50
12 | Bac Liéu 321 12 | Lai Chéau 37
13 | Ca Mau 235 13 | Son La 73

14 | Hoa Binh 178

(Nguon : Nién giam théng ké — 2008)

[l



Mait d6 dan s6 clia mot dia phuong duoe tinh bang céich : 14y téng s& dan
trung binh ctia dia phuong dé (tai mét thoi diém nhat dinh) chia cho dién

tich cua chinh dia phuong ay (ngu‘éri/kmz).
a) Dau hiéu o day la gi ?
b) Nhan xét chung vé mét d6 dan s6 & hai ving.

¢) Tinh méat d6 dan s6 clia titng viing va so sanh.

Bai tap 6n chuong llI

14. Mudi d6i béng tham gia méot giai béng da. Méi déi déu phai da luot di va
luot vé vai ting doi khac.

a) Co6 tat ca bao nhiéu tran trong toan giai ?

b) S6 ban thang trong céc tran diu cua toin giai duoc ghilai & bang sau :

S6 ban thang (x) 1 2 3 4 5 6 7 8

Tan s6 (n) 12 {16 [ 20 | 12| 8 6 | 4 2 | N=80

Hiy v& bi€u d6 doan thang va nhan xét.

¢) C6 bao nhiéu tran khong c6 ban thang ?

d) Tinh s6 ban thang trung binh trong mot trin cla ca giai.
e) Tim mot.

15. Moét ban gieo (thdy) mét con xic xac 60 1an. Két qua duoc ghi lai la :

31 3 3 46 4 4 116 6 6 2 1 4 4 3 5 1
> 2 1 3 3 9 2 3 1 38 6 22 2 4 1 2 4 2
2 5 2 41 6 6 3 66 416606 3 5 3 2 16

a) Dau hiéu la gi ?

b) Lap bang "tan sé".

c) V& biéu dé.

d) Qua bang "tAn s6" va biéu dé, c6 nhan xét dac biét gi vé tAn s6 clia cdc gid tri ?
Bai tap bo sung
IIL.1. S6 gio nang trong ting thang nam 2008 cna hai thanh phé Ha Noi va Viing Tau

duge cho trong bang sau :

12



Thang 1 23 |4 (5(6 | 7|89 (101112
HaNo6i | 63 [ 26 | 67 | 73 |143|116|144124123| 92 (148|114
Viing Tau [ 209 (211286 249|203 (223|240(196]152(208|164 | 168

a) DAu hiéu o day 1a gi ?

b) Nhan xét chung vé s6 gid ning qua cic thing & timg thinh phé.

(Nguon : Nién giam thong ké — 2008)

¢) Tinh s6 gid nang trung binh hing thing ctia méi thanh phé va so sinh.

II1.2. Ti Ié tang dan s6 nam 2008 clia cdc nude thude khu vue Dong Nam A duoce

cho trong bang sau :

Thit tur Nuée Tilé ting dan s6 (%)
1 Bru-nay 1,6
2 Cam-pu-chia 1,8
3 Pong Ti-mo 3,2
4 In-d6-né-xi-a 1,5
5 Lao 2,4
6 Ma-lai-xi-a 1.6
7 Mi-an-ma 0,9
8 Phi-lip-pin 21
9 Xin-ga-po 0,6
10 Thai Lan 0.5
11 Viét Nam 1,2

a) DAu hiéu & day la gi ?

b) Nhan xét chung vé ti 1é tang dan s6 clia cic nude trong khu vuc.

(Nguon : Nién giam thong ké — 2008)

c) V& bi€u dé (hinh chit nhat) déi véi cdc nude In-dé-né-xi-a, Xin-ga-po,
Thai Lan, Ma-lai-xi-a, Viét Nam.

d) Tinh ti1é tang d4n s6 trung binh ctia toan khu vuc va so sdnh véi Viét Nam.

13
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LGOI GIAIL, CHi DAN, PAP SO

Thu thép s8 liéu théng ké, tén s

a) C6 thé gap 16p trudng clia timg 16p dé 1ay so liéu.

b) D4au hiéu : s6 nit hoc sinh trong mot 16p.

Céac gia tri khac nhau cta ddu hiéu : 14,15, 16, 17, 18, 19, 20, 24, 25, 28.
Tén s6 twong ting (tu tim).

b) C6 30 ban tra l&i.

c¢) DAu hiéu : miu sac ua thich nhit ciia méi ban.

d) C6 9 mau duge néu ra : do, vang, héng, tim sim, trang, tim nhat, xanh da
troi, xanh 14 cay, xanh nuée bién.

e) S6 ban thich déi véi titng mau (tu tim).
Ngudi dé phai lap danh sich gém tén cac chli hé theo mot cot va mot ot khic

ghi luong dién da tiéu thu tuong ng déi véi timg ho thi méi lam hoa don thu
tién cho tirng ho duoc.

Bai tap bé sung

1.1. a) S6 sach gido khoa quyén gép duoc cia mot 16p.

b) 16, 30, 40, 41.
¢) 19 16p.

1.2. a) Téng s6 cham xuét hién trén hai con xiic xac.

§2.

14

b)2,3,4,5,6,7,8,9, 10,11, 12.
c¢) — Khi ca hai ciing xufit hién mat 1 chdm.

— Khi ca hai cuing xuit hién mat 6 cham.

BAng "tan s&" cdc gid tri cla déu hiéu

a) C6 26 bubi hoc trong thang.

b) D4u hiéu : s6 hoc sinh nghi hoc trong méi bubi.
c¢) Bang "tan s6" (tu lap bang).

a) DAu hiéu : s6 161 chinh ta trong méi bai tap 1am van.
b) C6 40 ban lam bai.



¢) Bang "tan s6" (tu lap bang).
Nhén xét :

» Khéng c6 ban nao khéng mac 16i
* S6 161 it nhat : 1

 S616i nhiéu nhat : 10

* S6 bai c6 tir 3 d€n 6 161 chi€m ti 1& cao.

Bai tap bé sung

21.

19
®

&
-

§3.
10.

a) (C).

b)
Gia tri (x) 3 4 B 6 ) 8
Tan s6 (n) 1 1 7 6 3 2

a) Chua di ma cin c6 bang ghi diy da tén ting trudng ciung véi s6 bai dan
ca ma truong dé suu tAm duoc.

b) S6 bai dan ca suu tam dugc cua mot truong.

c)
Gid tri (x) 1 2 3 4 3 6
Tan s6 (n) 1 3 3 3 1 1
a) Thoi gian chay 100m clia mot vin dong vién.
b)
Gia tri (x) 11 11,1 11,2 11,3 11,5 12
Tan sé (n) | | 4 2 ] 1

¢) — Dat t6c d6 nhanh nhéit véi 11 giay.

— Pat t6c d6 cham nhat véi 12 gidy .

— Thudng chay véi tée do tir 11,2 hoac 11,3 giay.

Biéu dé

a) M6i do6i phai da 18 tran.

¢) C6 2 tran doi béng d6é khong ghi duoe ban thang. Khong thé néi doi nay

da thang 16 tran.

13



Bai tap bo sung

3.1. a) Dién tich rimg tréng tap trung trong mot nam cua tinh Quang Ninh.
b) 13,2 nghin ha.
c) Huéng dan vé :
(nghin ha) 5

16
15

10

O 2000 2004 :

d) Dién tich ritng tréng cna tinh Quang Ninh tang din tit nam nay qua nam
khac (khong ké cdc nam 2001, 2002, 2003 vi khong co6 s6 liéu).

3.2. Huéng dan vé

%A
60
40
20
—
0 kém yéu

§4. S trung binh cdng

11. Pipsd: X=22,2 ;M,=18.

12. Tinh nhiét dé trung binh cua ting thanh phé trong 20 nam :
Déi véi thanh ph A : X = 23,95°C.

16



13.

Déi véi thanh phéd B: X = 23,8°C.,

Nhin chung thanh phé A néng hon thanh phé B chat it.
Déi véi xathi A X =9,2.

P6i véi xatht B: X =09,2.

Tuy di€ém trung binh bang nhau song xa thi A ban "chum" hon xa thii B.

Bai tap b6 sung

4.1.

a) 25 cai ao.

b) (C).

4.2. a) Mat d6 dan s6 ctia mot tinh.

b) Mat d6 dan s6 ving Déng bang séng Ciru Long ndi chung cao hon so véi
viing Trung du v mién niii phia Bac.
c¢) — Mat d6 dan s6 clia vilng Péng bang séng Ciru Long : 498 llgll'éfifkmz.

— Mat d6 dan s6 ctia ving Trung du va mién nidi phia Bac : 152 ngu'éfi,/k:mz.

R6 rang 13 mat do6 dan s6 & Déng bang soéng Ciru Long cao hon ving Trung
du vd mién niii phia Bac.

Bdi tép 6n chuong |l

14.

13,

a) C6 tat ca 90 trin,

(Néu x€p 10 doi theo thit tir tir thit nhét dén thit mudi, ta ¢6 thé tinh nhur sau
Doi thir nhat da véi 9 doi con lai trong 18 tran, vi s6 tran cua doi thir hai da
véi doi tha nhat 14 2 tran, da duoc tinh nén déi niy chi con di 16 tran, va nhur
vay doi thit ba do da da véi doi thir nhat, doi thit hai nén chi con 14 tran,...).

¢) C6 10 tran khong c6 ban thang,.

d) )_{:_21_2‘% 3 ban.
90

e) M, =3.
a) Dau hiéu : s6 chdm xuét hién trong mot 1an gieo.

d) Tan s6 xudt hién cta cdc s6 chAm tir 1 dén 6 xdp xi nhau.

17



Bai tap bo sung
IT1.1. a) S6 gid nang trong mot thang thude nam 2008 & Ha Noi, & Viing Tau.

b) N6i chung, trong nam 2008 s6 gid nang & Viing Tau khéng chénh léch
nhiéu qua cdc thang va thuong cao hon Ha Noéi.
c¢) — S6 gid nang trung binh hang thang & Ha Noéi: 102,8.

— S6 gidy nang trung binh hang thang & Viing Tau : 209,1.

IIL.2. a) Ti 1é tang dan s6 ctia mot nude thuée khu vire Déong Nam A.

b) Ti 1& cao nhit 13 cua Déng Ti-mo, ti 1é thip nhit 1a ctia Thii Lan. Cé
nhiéu mrée ¢6 ti 1é trong khoang tir 1% dén 2%.

¢) Huéng dan vé& biéu déb :
% A

34

(9] i i
Thii Lan In-d6-né-xi-a

d) Ti lé tang dan s6 trung binh trong khu vire 14 1,58%. So véi ti 1é dé thi ti
lé tang dan s6 ¢ Viét Nam thap hon.

Churong IV. BIEU THUC PAI SO

DE BAI
§1. Khdiniém vé biéu thiic dai s6

1.  Viét cdc biéu thic dai s6 d€ dién dat cdc v sau :

a) Téng ctia a va b binh phwrong.

18



12

b) Téng cac binh phrrong clia a va b,

c¢) Binh phurrong ctia téng a va b.

Diing cédc thuat ngit "téng", "hiéu", "tich", "thwong", "binh phwong",... dé
doc céc biéu thic sau :

a)x + 10 ; b) 37{2; c) (x + 2)(x — 2).
Viét biéu thite dai s6 dé biéu thi :

a) Dién tich hinh chir nhat ¢é hai canh lién ti€p 12 Scm va a (cm).

b) Chu vi hinh chir nhat c¢6 hai canh lién ti€p 1a a (cm) va b (cm).

Viét biéu thite dai s6 dé biéu thi :

a) Quang duodng di duoce ctia mét 6 t6 trong thdi gian t gid véi van tée 35 km/h.
b) Dién tich hinh thang c6 day I6n l1a a (m), day bé b (m) va duong cao h (m).
Viét biéu thitc dai s6 biéu dién :

a) Mét s6 tr nhién chan ;

b) Mét s6 tir nhién 1é ;

c) Hai s6 1e lién ti€p ;

d) Hai s6 chan lién tiép.

Bai tap bo sung

1.1.

1.2:

§2.
6.

Viét bi€u thirc dai s6 d€ bi€u thi hiéu cdc binh phwong clia x va y.

Viét biéu thitc dai s6 dé€ bi€u thi tich clia x binh phirong véi hiéu ctia x va .

Gid tri cGa mét biéu thic dai sé

Cho biéu thite 5x° + 3x — 1. Tinh gid tri cha biéu thitc tai :

a)x=0; byx=-1; ol el
3

Tinh gid tri clia cdc biéu thitc sau :

a)3x-9y+1 tai x=—;y=-—;

. B i 5
b) 3x“-2x-5 tai x=1;x=—l;x:§;
2 3 .
e)X—-2¥ +z fal x=4:y=-1:iz==1
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. . . k] ” .7 #
8.  Tinh gia tri cua cac biéu thirc sau :

a)xz—Sx tai x=1;x=-1; x=

b)3x2—xy tal x=—3;y=-5
C)5—K}’3 tai x=1;y=-3.
9.  Tinh gia tri ctia c4c biéu thifc sau :
a)xS—Staixz—l;
b)x2—3x—5tg1ix:1;x:—l.

10. Mot manh vudn hinh chit nhat ¢ chiéu dai x(m), chiéu réng y(m) (x, y > 4).
Nguoi ta md mot 16i di xung quanh vuon (thude dit cta vurdn) rong 2m.
a) Hoi chiéu dai, chiéu réng cia khu dét con lai dé tréng trot 13 bao nhiéu (m) ?
b) Tinh dién tich khu dét tréng trot bi€t x = 15m, y = 12m.

11. Dién vao bang sau :

- p Gi4 tri bi€u thitc tai
Biéu thire

x=-2 x=-1 x: =[] %=1 x=2

3x—-5

}{2

x2—2x+1

12. C6 moét voi chay vao mot bé chita nude, médi phiit duoe x 1it nuede. Cung lic
. ” kd S " -~ ’ # il - 1
dé mot voi khac chay tir bé ra. Mo6i1 phit lvong nude chay ra bang 5 lwong

nude chay vao.

a) Hay biéu thi s6 nurée c6é thém trong bé sau khi déng thdi mé ca hai voi
trén trong a phuat.

b) Tinh s6 nuée ¢6 thém trong bé trén bi€t x = 30 ; a = 50.

Bai tap bo sung

2.1. Tinh gid tri cta biéu thifc 27— Sytaix=-2;y=4

2.2. Gis tri clia biéu thitc x> = y° taix=1;y=—11a:
(A)-1; (B)0; O©1; (D) 2.
Hay chon phwong an dung.
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§3.

13.

14.
15.

16.

17.

18.

Pon thic

r -7 » -7 - n n E
Trong cac biéu thire sau, biéu thite nao la don thitc :

a) -‘?I : b) %xzyz : c)3+ xz : d) 3:{2.

Cho 5 vi du vé don thitc bac 4 ¢6 cdc bién 14 x, v, z.

Cho céc chir x, y. Lap hai biéu thite dai s6 ma :
— Mot biéu thire 1a don thirc
— Mot biéu thitc khong phai 14 don thirc,

Thu gon cdc don thire va chi ra phin hé s6 ctia chiing :

1
a) 5x2 3xy? ; b) Z(x%?’)z (=2xy).
Viét cdc don thire sau duéi dang thu gon :

a) —%xyzz.(—?)xzy)2 : b) x2yz.(2xy)2 - 8

Tinh gia tri ciia cdc don thitc sau :

a) Sx2y2 tai x=-1; y=-—
b) —%xzyS tai x=1;y=-2

c)%xzy tai x=-3;y=-1.

Bai tap b6 sung

3.1.

[ 7Y]
L2

§4.

19.

Tinh tich cac don thite sau va tim bic cua don thite thu duoc :
a) 4xy2 va — % (sz)z. : b) % x(2y3)2 va mngy.
Béc ctia don thirc 33«2(2}!2 )3y sau khi da thu gon la :

(A)6; B)7; (©)8; (D) 9.
Hay chon phwong an ding.

Pon thic déng dang
Hay xép cdc don thitc sau thanh nhém cac don thite déng dang véi nhau :

2 2 5
—5x2yz; 3xy22 : Exzyz . IOxzyzz : —Exyzz; —x2 22.

y
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20. C4c cap don thife sau c6 déng dang hay khéng ?

) i 2 »
a) —X va ——Xx7y
)3 y 3 y

3
b) 2xy Vi —XY
) 2X) 4y.

e) 5x va 5:{2.

21. Tinh téng :
a) X2+ 5x2 +(—3x2) :

b) 5xy2+éxy2+ixy2 +(—%]xy2 .

c) 3:{23»'222 +x2y222 :

22. Tinh:

a) Xyz — 5Xyz ; b) x% —%xz — 2,
23. Dién don thite thich hop vao 6 tréng :

a) + Sxy =-3xy ;

b) T — xzz = SXZZ.

Bai tap b6 sung
4.1. Viét bén don thice déng dang véi don thide —2x3y5 réi tinh téng clia nam don
thue do.
4.2. Khang dinh nio sau day 1a sai ?
(A) 3x2y3 va3 x3y2 1a hai don thitc déng dang ;
(B) —3x2y3 va 3x2y3 la hai don thitc déng dang ;
LN }:.y)2 va 3}(2}.72 14 hai don thire dong dang ;
(D) —2(xy)” va 5xy" 1a hai don thitc déng dang.

§5. Pa thic
24. Lap bi€u thitc dai s6 chita cdc bién x, y, z ma :
a) Biéu thic dé vira la don thic vira 1a da thic ;

b) La da thitc nhung khéng phai la don thic.
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25. Tinh gia tri cac da thirc sau :
a)Sxy2+2xy—3xy2 taix=-2;y=-1
b)7&;2};2+.':{4};4+7e:ﬁ§,f6 taix=1; y=-1.

26. 'Thu gon cac da thire sau :

a) 2:{2}!2 + 4xy22 - 57{2};2 + xyzz — XyZ

b) x3—-5xy+3x3+xy_ x2+%xy—x2.

27. 'Thu gon cac da thic sau :
a) x® + xzyj + xyﬁ + sza = xyﬁ

b) Exzys—xzyj +3x2y222—z4—3x2y222.

28. Viétda thie x* +2x" — 3x° — x '+ 1 - x thanh ;
a) Téng cia hai da thitc
b) Hiéu cua hai da thirc.

Bai tap bo sung

5.1. Thu gon réi tim béc cua da thirc
x3y4 - Sys + x3y4 + xy4 e yz — xy4 + Sys.

S.2. Thu gon da thie X - Sy'2 FXHX - yl — x ta duogc:

A x-6y'; ®x*-4y'; ©2F -6y’; (D)2x -4y’

Hay chon phuong an ding.

§6. Cong, tru da thic
29. Tim da thirc A biét :
2 2 2 .
aA)A+(x"+y)=5x"+3y —xy
2 2 2 2
bA-(xy+x -y )=x +y.
30. Cho hai da thirc : Mz}t2—2yz+z2

N =3yz - 22+ 5%,
a) TinhM + N
b) TnhM-N; N-M.
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31. Tinh téng cta hai da thifc sau :

a) 5x2y— 5xy2 +Xy va  Xy- x2y2 o 5xy2 :

b) x2+y2+22 va xz—y2+22.
32. Tinh gia tri cta cic da thirc sau :
a) xy+x2y2+x3y3+x4y4+...+x10ym taix=-1;y=1;

b) xyz+x2y222+x3y3z3+...+ xmymzm taix=1;y=-1;z=-1,

33. Tim cdc cap gid tri x, y dé cdc da thite sau nhan gid tri bang 0
a)2x+y-1; b) x—y-3.

Bai tap b6 sung

6.1. Cho cac da thic
P= 3x2y -2x+ Sxyz— Tyzvﬁ Q =3xy2—7y2 - 97{2};— X =3,
Tim da thitc M sao cho

a) M=P+Q;
b)M=Q-P.
6.2. Gia tri cia da thic xy — x2y2 + x3y3 - x4y4 + xjyj - xﬁyﬁ tai x = - 1;
y=11a:
(A)O; (B) -1; ©1; (D) 6.

Hay chon phrong an dung.

§7. Da thlic mdt bién

34. Cho vi du vé mét da thite mét bién ma :
a) C6 hé s6 cao nhit bang 10, hé s6 tir do bang —1 ;
b) Chi cé ba hang tir.

th

Thu gon cdc da thifc sau va sap xép theo lu¥ thira giam clia bi€n :

4

r

a) x> —3x2 +x —%x—x5+5x4+x2—1 .

6

b) Xx—x +x2 -5+ xb —x+3x? +2x6 - x>+ 7.

36. Thu gon va sap xé&p cdc s6 hang clia da thife theo lu¥ thira ting cta bién. Tim
hé s6 cao nhét, hé s6 twr do :
3,

?

a) x —xtpoxd x4 x’ —x+5-x
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3

b) 2x2—3x4—3x2—4x5—%x—12+1.

Tinh gia tri cia cac da thire sau :

2 4 6 8 100

a) X“+x +X +X +.+Xx  taix=-1;

?

b) ax2+bx+c taix =—1;x =1 (a, b, c 12 hang s6).

Bai tap bo sung

ol

§8.

40.

5 7! 3 7 3 2 3 2 ¥)
Cho f(x) =x"+3x"-5x" - x +x +2x + x —4x" +x ;

3 3

g(x)=x4+4x5—5x8—x?+x g e Pae e cdiy s g ®

Thu gon va sap x€p cac da thiic f(x) va g(x) theo luy thira giam cta bién r6i
tim béc cua cac da thite d6.

NiE ol s 3 3 T 9 101
Giatricuadathie x + x"+x~ +x + X +... +X

(A) - 101 ; (B) —100 ; (C) -51; (D) -50.
Hay chon phwong an dung.

tai x=-11a;

Cong, trd da thic mét bién
Tinh f(x) + g(x) vdi :
f(x)= X0 —3x2 4 x3 - x2 - 2x+5
g(x)= x2-3x+1+x> —x*+x>.
Tinh f(x) — g(x) v6i :
fixy= o omed, A gt B on 3
g(x) = x—2x> +x7 - x> —x' —4x%-1.
Cho cac da thirc :
g R
g(x)= g 5,
Tim da thire h(x) sao cho :
a) f(x) + h(x) = g(x) ;
b) f(x) — h(x) = g(x).
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41. Cho céac da thue :
e n n—1
f(x)=a, x" +a,_;x +..tax+a

=1
g(x)= bnxn+bmlxn +..+bx+by.

a) Tinh f(x) + g(x)
b) Tinh f(x) — g(x).
42. Tinh f(x) + g(x) — h(x) biét :
f(x)= x> — 4x> +x% - 2x +1
g(x)= x? —2xt +x% —5x+3
h(x)=x* —3x? +2x-5.
Bai tap b6 sung
8.1. Cho f(x) = A2 =T 90— 6x X+ X+ X —4X + 3% E
5 3 8 4. 3 2 7. .4 2 6 ,
gX)=X"+2Xx = 5X"-Xx+Xx +4x"-x'+x —-4x"—-x -12;
h(x) =x + 4x° = 5x8 - x4 X2 - x4 kP —ax® - 7 +x.
a) Thu gon va sap x€p cdc da thitc trén theo lu§ thira ting cta bién.
b) Tinh f(x) + g(x) — h(x).
8.2. 'Thu gon da thirc (4}{3 il -H-@4 % =x® +1) ta duoc :
(A) X (B)x" -2 (©3x*-2; (D)8x’+x’.

Hay chon phuwong an ding.

§9. Nghiém cua da thic mét bién
43. Cho da thire f(x) = il 8L Ching to rang x = —1 ; x = 5 14 hai nghiém
ctia da thire dé.

44. Tim nghiém cua cac da thirc sau :

a)2x+10; b)3x—%; c)xz—x.

45. Tim nghiém cua cic da thic sau :
a) (x - (x +2) ; b) (x — 1)(x” +1).
46. Ching t6 rang n€u a + b + ¢ = 0 thi x = 1 12 mo6t nghiém cla da thic

ax2+bx+c.
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47.

48.

49,
50.

Ching to rang néu a — b + ¢ = 0 thi x = —1 la m6t nghiém cla da thic

ax2+bx—l—c.

Tim mét nghiém cua da thice f(x) biét
a) f(x)=x2~5x+4; b)f(x)=2x2+3x+l.

Chimng to rang da thic e, ) khoéng c6 nghiém.
D6 em tim duoc s6 ma :
a) Binh phwong ctia né bang chinh né

b) Lap phwrong clia né bang chinh né.

Bai tap b6 sung

9.1.

!

2 ? - 1 . 9 -
Ching torang x = 0; x = 5 la c4dc nghiém cua da thirc Sx + 10x%.

Khang dinh nio sau day la ding ?

(A) Da thirc 5x khéng c6 nghiém ;
(B) Da thire e g khéng c6 nghiém ;
(C) Da thite x* + 2 ¢6 nghiém x = —1 ;
(D) Da thic x ¢6 nghiém x = 0.

Bai tap 6n chuong IV

S1.

Tinh gid tri c4c bi€u thitc sautaix=1;y=-1;z=3":

2
a) (xzy— 2x=Jzixy; b) xyz+ 2; £,

”

yo+1

Viét moét bi€u thite dai s6 chita x, y thod min mot trong céc diéu sau :

a) La don thice
b) Chi 14 da thitc nhung khéng phai 14 don thic.

Hiy dién thém mét don thirc vio 6 tréng dé duge tich ctia hai 6 lién nhau 13

mét don thitc déng dang véi don thite 6 6 tuwong ing

Xy > 5:{2y
Xy » 15}{3},’2
Xy " |
Xy o ==Xy
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DS,

S6.

78

28

Thu gon cdc don thitc sau roi tim hé s6 cia né :

a) [—%xy}.(:’:xzyzz) ;
b) —54y2.bx (b 1A hiing s8) ;

2
c) —21{2}{——;—] .x(yzz)3.

Cho hai da thire : f(x) = x> —3x2+7x* - ox?

bt
4

g(x) = 5x¥ - x? +x%2 - 2x% +3x2 —%-

Tinh f(x) + g(x) va f(x) — g(x).

Cho da thure :

f(x) = —15x> + 5x* —4x? +8x% - ox® —x* +15-7x>.

a) Thu gon da thirc trén ;
b) Tinh f(1) ; f(—1).

Chon s6 1a nghiém ctia da thic :

a)3x -9 -3 0 3
b)_3x_l L ! 1
2 6 3 6 3
) - 17x - 34 _2) -1 1 2
d)x>-8x+ 12 -6 | -1 1 6
) ] ]
e)X — X+ — = 0 . 1
) 2 | >




LGOI GIAIL, CHi DAN, PAP SO

§1. Khdi niém vé biéu thic dai sé

1. a)a+b: bya’ +b; ¢) (a + b)°.
2. a)Téng cha x va 10,

b) Tich cua 3 véi x binh phuong.

c¢) Tich cta téng hai s6 x va 2 véi hiéu ctia ching.

3. a)5a (cmz) . b) 2(a + b) (cm).
4. 2)35t(km); b) %(zw b)h (m?).
o qy.2k b)2k+1;
c)2k+1va2k+3; d) 2k va 2k + 2
(k € N).

Bai tap bo sung
L1 - yz.
1.2. xz(x - y).

§2. Gi tri cla moét biéu thic dai s

6. a)-1; b) I; c)

O | wn

7. a)3.

b) Gid tri ctia bi€u thitc tai x = 1, x = -1, ng lan lwot1a: —4 ;0 ;0.

c) 1.
e G SRR Sews % L o " 9
8. a)Gidtriciabiéuthictaix=1;x=-1; sz lanlwot la: -4 ;6 T
b) 12 ; c) 32.
9. a)— 0.

b) Gia tri ctia biéu thitc tai x = 1, x = -1 lan lwot 1a: -7 ; —1.

L
L]
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10.

11.

12.

21

22

a) Chiéu dai va chiéu réng clia khu dit con lai dé tréng trot lan lwot I3

(x —4ymva(y - 4)m.
b) 88m”.

Ta c6 bang sau :

; Gi4 tri biéu thic tai
Biéu thire -
X=-2 x=—1 x=0 x=1 Xi=2
3x—5 —-11 -8 -5 -2 1
x2 4 1 0 1 4
x2 - 2x+1 9 4 1 0 1
dax .. :
a) z (1it) : b) 1000 (lit).
Bai tap b6 sung
12.
(D).
Pon thuc

§3.

13.
14.

13.

16.

17.

30

a), b), d) la don thirc ;

C6 nhiéu dap s6, chang han :

a) éxy. Z 1 b) 2xy22 s c) —xyzz ;
3 9 l.a

d) —x“vyz ; e) ——Xx“yz.
i ol

Chang han biéu thic 1a don the : 3xy2 ;

2+y—L

Biéu thitc khéng phai 14 don thic ; x
< 57 . ST
a) 15x7y“. Vay 15 la hé so6.
L 2.5 b 1 579 L, g
b) —(x“y”)“(-2xy) = ——X . Viy —— la hé s6.
)4(_)(y)2y -~

a) —6x5y4z : b) 4x4y322.

c¢) khéng phai 1a don thire.




18.

3

a) — ; b) 4 ; c) - 6.

4

Bai tap b6 sung

3.1.

§4.

19.

L2
!.J

L2
Y]

a) -3x’y’, don thite c6 bac 13 12.

b) —6x°y’, don thitc 6 bac 1 13.
(D).

DPon thic déng dang

—SJ{Zyz va zxzyz
3xy225 va —gxyzz
5

IOxzyzz va ?xzyzz ;

a), b) co; c) khéng.
a) 3x2 g b) 2JJ:;yz

4
a) —4xyz ; b) —%xz.

a) |-8xy|+35xy =-3xy

c) 4x2y222 :

b) Cé nhiéu dép s6, chang han : 4x°z |+| 2x%z

- xzz = Sx‘zz.

Bai tap bé sung

4.2. (A).
§5. Pa thilc
24. Chang han :
a) 5x2yz ¢ b) x2+yz.
25. a)0; b) 3.
26. a) *3x2yz+ 5xy22 — XYZ ;

b) 4x3 - 2x2 ~—%xy.
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27. a) x5 +2x%y° ; b) —%x2y3—z4.

28. (6 nhiéu cach viét, chang han :
a) x>+ 2x% - 3x2 —x*r1-x= (x5+x4— x3)+(x3—3x2— X+1)
b) Tuong tur.

Bai tap b6 sung

5.1. 2x3y4 I yz, da thire 6 bac 1a 7.

22 (O

§6. Cong, tru da thic

29, a) A=4x2+2y% —xy ; b) A = 2x% +xy.
30. a) M+N=6x"+yz
b)M=N =— 4x’ - 5yz + 27°
N - M =4x° + 5yz - 2z°.

3. ) 5x%y+2xy-x2y? ; b) 2x% +22°.

32. a) xy+x2y2 +x3y3 +x4y4 + ...+xmym = xy+(xy)2 +(:r~:y)3 +...+(xy)m .

Véix=—-1,y=1thixycoégiatrila—1.
Gi4 tri clia biéu thife 13 0.
b) xyz+x2y222 + ...+xmymzm :(XYZ)"f—(X}’Z)Z + ...+{xyz)]0 .
Khix=1;y=—-1;z=-1thixyzcoégiatrilal.(-1).(-1)=1.
Gi4 tri ctia biéu thie 13 10,
33. Cénhiéu dap s6, chang han :
aj(x=1,y=-1);(x=0,y=1)
b) x=0,y=-3);(x=2,y=-1).
Bai tap bo sung
6.1. a)M =8xy’ - 6x°y — 3x — 14y*— 5.
b) M = -2xy’> — 12xy + x — 5.
6.2. (D).
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§7.

Pa thic mét bién

L. at 2
C6 nhiéu dap s6, chang han :

a) 10x5+x—1; 10:{5—};3—|—x2—1
b) 4x5—x4+2x3; X —x2+x.
a) 6x4—2x2—%x—1 x b) 2x? +3x0 —6xd +x% 47,

a) §—x— x> 4% —dxt 0%,

Hé s6 cao nhit: 2. Hé s6 twdo : 5.
1 ;
by 1-—x-2x% - 3x*—4x°.
2
Hé s6 caonhit: — 4. Hés6 twdo: 1.

Y (I Y s T s b g et T 50
50 s6 hang

bja-b+c tar x=-1

a+b+c tai x=1.

Bai tap bo sung

7.1.

f(x) = 2x° — 4x> + x°, da thitc c6 bac 1a 5.
g(x) = —6x" — 3x'+ 2x" + 5x° — 3x7, da thic ¢6 béc 1a 8.

@8

Céng, trd da thdc mét bién

f(x)+g(x)= 23{5—){4 +x3 —2:{2 - 5x+6.

f(x)—g(x)= Ix! LI 4 k6,
2) £(x) + h(x) = g(x)

h(x) = g(x) — f(x) = —x° +4x% —x +6.
b) h(x) = f(x) — g(x) = x3 —4:{2 +x-6.
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41.

42.

a) f(x)+g(x)= (an +bn)xn +(an_] + bn—l )xn_l + ...+(a] + bI )x+aU + bo
b) f(x)—g(x)=(a, - bn):‘:n +(a,_ —bn_l)xn_l +..+(a; —by)x+ay—by.

f(x) + g(x) — h(x) = 2x° - 3x% - 4x3 +5x%2 -9x+9.

Bai tap bo sung

8.1.

45.

46.

47.

34

a)

f(x) =—9- 2x> +3x> - 6x° -3x’ ;

gx)=—12+ 30+ x4+ x0 - x8 - 6x’ 5% :

h(x) =2x — 3x? + 4x> + 4x° - 4x% - 10x’.

b) f(x) + £(x) — h(x) = 21 = 2x + X° + 2x° + x = 0x” + 3x° + x' - 5x°.

Y
Nghiém cua da thic mét bién

f(x)= x> —4x-5
x = —1 12 mé6t nghiém cua f(x) vi f(-1) = (—1)2—4(—1)—5 =1+4-5=0.
x = 5 la mét nghiém cua f(x) vi f(5)= 5% -45-5=25-20-5=0.

a) X = —5 [a mot nghiém cua da thire 2x + 10, vi 2.(-5) + 10 = 0.

1 1 11
b) x =— la mot nghiém clia da thirc 3x—— vi 3.———=0.
6 2 6 2

c) x = 0; x =1 1a hai nghiém cua da thic it
a) X = 2 ; x = —2 1a hai nghiém cta da thic.
b) x = 1 1a nghiém cna da thirc (x — 1)( G 1).

Datf(x) =ax’ +bx+c=f(1)=a+b+c
ma a+b+c=0(theo gt)

nén f(1)=0= x =1 1a mét nghiém ctiia da thirc ax2 +bx+c.
Dit f(x) = ax’ + bx + ¢ = f(—)=a(=1)> + b(~1)+c=a—b+c
ma a- b+ c =0 (theo gt)

nén f(-1)=0= x=-11a mét nghiém cna da thic ax” +bx +c.



48.

49.

50.

a)l; b) —-1.
X2 +2=(x+1)% +1 ma (x+1)2 =0 véivVx e R

val>0nén (x+ l)2 +1>0 véi Vx € R = da thitc trén khéng c¢6 nghiém.
a)0;1
b)yO;1;-1.

Bai tap b6 sung

> 15

9.2.

Tinh gia tri cua da thic talx=0;x:—5.

(D).

Bdi tép 6n chuong IV

o

56.

57.

a)9:b)-4.
Cé nhiéu dap s6, chang han:a ) xy ; b) x +y.
Cé nhiéu dap s6.

a) —x°y2z% , he s61a—1 ; b) —54bxy?, hé 613 —54b ;

1 3 ? 3 - # w 1
¢) ——x"y z°,hés6la ——.
2 J ’ )

f(x) + g(x) = 12x - 11x3 +2x2—-}4--x—.i.

£(x) — g(x) = 2x7 + 2x% — 7x3 - 6x2 ‘i“i'

a) f(x) = 4x¥ —31x> +4x2 +15 ; b) f(1) = -8 : f(-1) = 54.
| 1

413 ¢ b) —— : c)—2; d) 6; e) —.

12 ) = ) ) ) 3
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PHAN HINH HOC

Chuong III. QUAN HE GIUA CAC YEU TO TRONG TAM GIAC.
CAC PUONG PONG QUY TRONG TAM GIAC

PE BAI

§1. Quan hé giira géc va canh doi dién trong moét tam giac

1. So sdnh cdc gbéc cna tam gide ABC biét rang AB = Scm, BC = 5cm,

AC = 3cm.

12

78]

AB<AD < AC.

4. Dién diau "x" vao ché tréng thich hop :

So sdnh cdc canh ctia tam gidc ABC biét rang A =80°, C=40°.

Cho tam gidec ABC c¢6 B >90°, diém D nam giita B va C. Chitng minh ring

Cau

Pung

Sai

I. Trong mot tam giac vuéng, canh déi dién véi
gbc vudng la canh 16n nhit.

2. Trong mot tam gidc tu, canh déi dién véi goc
tu 1a canh 16n nhat.

3. Trong mot tam giac, déi dién véi canh nho
nhit 1a géc nhon.

4. Trong mot tam gide, déi dién v4i canh 16n
nhit la goc tu.

5. Cho tam gidc ABC vuéng tai A, diém K nam giita A vd C. So sanh céc

do dai BK, BC.
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7%,

8.

g

10%.

1.1.

1.4.

Cho tam gidc ABC vuéng tai A, tia phan gidc clia géc B cat AC & D. So sdnh
cac do dai AD, DC.

Cho tam gidc ABC cé6 AB < AC. Goi M 13 trung diém ctia BC. So sdnh
BAM va MAC.

Cho tam gidc ABC c6 AB < AC. Tia phan gidc ctia géc A cat BC & D. So
sanh cac do dai BD, DC.

Chitng minh rang néu mét tam gidc vuéng cé mét géc nhon bang 30° thi
canh géc vuéng déi dién véi né bang nira canh huyén.

Chirng minh dinh 1i “Trong mot tam giac, canh d6i dién véi géc 16n hon la
canh 16n hon” theo goi y sau :

Cho tam gide ABC c6 B > C.

a) C6 thé xay ra AC < AB hay khong ?

b) C6 thé xay ra AC = AB hay khong ?

Tam giac ABC c¢6 A I gbc tu, BsC Trong cdc khang dinh sau, khang
dinh nao ding ?

(A) AB>AC>BC,; (B)AC>AB > BC;

(C)BC>AB> AC; (D) BC > AC > AB.

Tam gidc ABC ¢6 AB =5cm, BC=6cm va AC = 7cm. Goi ﬁ] . ﬁ] ; é] theo
thit tu 13 géc ngoai tai dinh A, B, C ciia tam gifc dé. Trong cédc khang dinh
sau, khang dinh ndo ding ?

(A) A1 >Bi >Cj ; (B) Bi > Cy > Al ;
(C) 6| >;’i| >]§] : (D) 61 >]§| :HK].

So sdnh cdc canh ctia mot tam gidc can, biét rang né cé moét géec ngoai
& 0
bang 40",

Cho tam gidc ABC véi AB < AC. Trén canh BC 14y mét diém M bat ki khac
B va C. Chitng minh rang AM < AC.

3



1.6.

§2.

11.

13.

14.

13.

16.

17.

38

Cho tam giac ABC véi AB < BC < CA. Trén cdc canh BC va AC lan lwot 1ay
hai di€ém M va N (khdc A, B, C). Chitng minh rang MN < AC.

Cho tam gide ABC c6 géc A ti. Trén canh AB 14y diém D (khic A va B),
trén canh AC 14y diém E (khic A va C). Ching minh rang DE < BC.

Quan hé gilta dudng vudng géc va dudng xién,
dudng xién va hinh chiéu

Cho hinh 1. So sanh cac dé dai AB, AC, AD, AE.
A

B
M \
u! AL %
B c D E N
Hinh [ Hinh 2

Cho hinh 2. Chitng minh rang MN < BC.

Cho tam giac ABC cén tai A ¢6 AB = AC = 10cm, BC = 12cm. V€ cung tron
tam A ¢6 ban kinh 9cm. Cung dé c6 cat duong thang BC hay khéng, cé cat
canh BC hay khéng 7 Visao ?

Cho tam gide ABC, diém D nam giita A va C (BD khéng vuéng géc véi AC).
Goi E va F 1a chan cdc dudng vuéng géc ké tir A va C dén duong thang BD.
So sanh AC véi téng AE + CF.

Cho tam gidc ABC vuéng tai A, M 12 trung di€ém ctia AC. Goi E v F 1a chan
cdc dudng vudng gbéc ké tir A va C dén dudng thang BM. Ching minh ring

Tt

Cho tam gidc ABC can tai A, di€ém D nam giita B va C. Ching minh rang
d6 dai AD nhé hon canh bén clia tam gidc ABC.,

Cho hinh 3 trong d6 AB > AC. Chitng minh rang EB > EC.



D
E
E
H
B H c B €
Hinh 3 Hinh 4

18. Cho hinh 4. Chimg minh rang
BD + CE < AB + AC.

2.1. Cho dudng thang d va di€ém A khong thudce d. Trong cédc khang dinh sau day,
khang dinh nao ding, khang dinh nio sai ?
(A) C6 duy nhit mét dudng vudng géc ké tir diém A dén dudng thang d.
(B) C6 duy nhit mét dudng xién ké tir diém A dén duong thang d.
(C) C6 v6 s6 dudng vudng goe ké tir diém A dén dudng thang d.
(D) C6 v6 56 dudng xién ké tir di€m A dén dudng thang d.

Hiy vé hinh minh hoa cho cdc khing dinh diing.

2.2. Qua diém A khéng thude duong thang d, ké duong vudéng géc AH va céc
duong xién AB, AC dén dwong thang d (H, B, C déu thudce d). Biét rang
HB < HC. Hay chon khang dinh diing trong c4c khang dinh sau :
(A) AB>AC; (B) AB=AC;
(C) AB<AC; (D) AH > AB.

2.3. a) Hai tam giac ABC, AB'C vuéng tai A va A' ¢c6 AB = AB', AC> A'C.

Khéng str dung dinh 1i Py-ta-go, chiing minh rang BC > B'C'.

b) Hai tam giac ABC, A'B'C' vuéng tai A va A' c6 AB = A'B', BC > BC.
Khéng str dung dinh 1 Py-ta-go, chitng minh rang AC > A'C'.

2.4. Cho tam giac ABC vuéng tai A. Goi BD la dudng phéan giac cua géc B (D € AC).
Chirng minh rang BD < BC.

2.5. Cho di€ém A nam ngoai dudng thang xy.
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§3.

19.

40

a) Tim trén dudng thang xy hai diém M, N sao cho hai dudng xién AM va
AN bang nhau.

b) Lay mét diém D trén dudng thang xy. Chimg minh rang :
e Néu D o gitta M va Nthi AD< AM ;
e Néu D khong thuoc doan thang MN thi AD > AM.

Cho diém P nam ngoai dudng thang d.
a) Hay néu céach v€ hai duong xién PQ, PR sao cho PQ = PR va Q_FTR = 60°,

b) Trong hinh dung duwoc & ciu a), cho PQ = 18cm. Tinh dé dai hinh chi€u
cua hai duwong xién PQ, PR trén d.

Quan hé giira ba canh cua mét tam giac.
Bat dang thirc tam giac

C6 thé c6 tam gidc nio ma do dai ba canh nhir sau khéng :
a)Scm ; 10cm ; 12em ?

b) Im;2m; 3,3m?

c)l.2m; 1lm;2.,2m? A

Cho tam gidc ABC c6 AB = 4cm, AC = lem.

Hay tim d6 dai canh BC biét rang d6 dai nay L
la mét s6 nguyén (cm). M
Cho hinh 5. Ching minh rang
B C
MA + MB<TA +IB < CA + CB. Hinh 5

Tinh chu vi ctia mét tam gidc can ¢é hai canh bang 4m va 9m.
Cho tam gidac ABC trong d6 BC 1a canh 16n nhat.
a) Visao cdc géc B va C khong thé 1a gée vudng hodc gbc tu ?

b) Goi AH la dudng vuong goc ké tir A dé€n BC. So sanh AB + AC vdi
BH + CH r6i chitng minh rang AB + AC > BC.



30%.
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34.

Cho hai diém A vd B nam vé hai phia cia
dueong thang d. Tim diém C thuée dudng i
thang d sao cho téng AC + CB 14 nhd nhat. 70

Ba thanh phé A, B, C trén ban dé 1a ba dinh

cia mét tam giac, trong dé6 AC = 30km, -
AB = 70km. Hinh 6

a) Néu diat & C mdy phat séng truyén thanh c¢6 bdn kinh hoat déng bing
40km thi thanh phé B ¢é nhan duoe tin hiéu khéng ? Vi sao ?

30

b) Ciing hoi nhur trén véi may phat séng ¢6é ban kinh hoat déng bang 100km.
Cho tam gidc ABC, di€ém D nam giita B va C.
Chirng minh rang AD nhd hon nira chu vi tam gidc ABC.

Cho diém M nam trong tam gidc ABC. Chimng minh rang téng MA + MB + MC
16n hon ntra chu vi tam giac ABC.

Tinh chu vi cia mét tam gidc can bi€t d6 dai hai canh ctia né bang 3dm
va 5dm.

D6 dai hai canh cta mét tam gidc bang 7cm va 2em. Tinh dé dai canh con
lai bi€t rang s6 do ctia né theo xentimét 1a mot s6 tur nhién 1€.

Cho tam gidc ABC. Goi M 1a trung diém cta BC. Chirng minh rang

AB+AC
AM < ——.

Bo ba nao sau day khong thé 14 s6 do ba canh ctia mét tam giac ?
(A) lem, 2cm, 2,5¢m ; (B) 3cm ; 4cm, 6cm

(C) 6em, 7cm, 13cm ; (D) 6em, 7cm, 12cm.

D6 dai hai canh cua mét tam gidc la 2em va 10cm. Trong cac s6 do sau day,
s6 do nao l1a d6 dai canh thit ba cta tam gidc dé6 ?

(A) 6cm ; (B) 7cm (C) 8cm ; (D) 9cm.
C6 hay khong tam giac voi do dai cac canh la
a) lm;2mva3m?

b) 1,2dm ; Ildmva 2,4dm ?

Hay tim canh cla tam gidc cAn, n€u hai canh ctia né bang
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%5,

42

a) 7em va 3em ;
b) 8cm va 2cm ;
¢) 10cm va Scm.
Chitng minh rang trong mét dudng tron, dudng kinh 14 day 16n nhat.
Chitng minh "bit dang thifc tam gidc m& réng" : V&i ba diém A, B, C bt ki,
ta co
AB+ AC=BC.

Cho dudng thang d va hai diém A, B nam cling mot phia cia d v AB khong
song song v&i d. Mot diém M di déng trén d. Tim vi tri cia M sao cho

IMA - MB| 13 16n nhit.

Tinh chat ba dudng trung tuyén cua tam giac

Cho hinh 7. Dién vao ché tréng : A
GK=..CK;AG=..GM;GK=..CG;

K
AM=..AG;AM= .. GM.
Ching minh rang né€u mét tam gidc cd hai . a
dudng trung tuyén bang nhau thi tam gidc B M C
do6 1a tam giac can. Hinh 7

Tam gidc ABC can tai A ¢6 AB = AC = 34cm, BC = 32cm. Ké dudng trung
tuyén AM.

a) Chitng minh rang AM 1 BC.

b) Tinh d6 dai AM.

Goi G 12 trong tam cna tam gidc ABC. V& diém D sao cho G Ia trung diém
cta AD. Chitng minh rang :

a) C4c canh ctia tam gidc BGD bang E cac dudng trung tuyén cua tam

giac ABC

b) Cac dudng trung tuyé€n clia tam gide BGD bang mot nira cdc canh cta
tam giac ABC,

Tam gidc ABC ¢6 BC = 10cm, cdc dwong trung tuyén BD va CE. Ching
minh rang BD + CE > [ 5cm.



5 7t

Cho tam gidc ABC. Trén tia d6i ctia tia BA 14y diém D sao cho BD = BA.

Trén canh BC ldy diém E sao cho BE = 1EBC. Goi K 1a giao diém cta AE

va CD. Chimg minh rang DK = KC.

Theo két qua cua bai 64 chwong II, phan Hinh hoc, SBT Todn 7 tip mét ta c6 :
Doan thang néi trung diém hai canh clia mot tam gidc thi song song véi canh
thit ba va bang nira canh 4y.

Van dung két qua trén dé giai bai todn sau : Cho tam gidc ABC, dudng trung
tuyén AD. Ké dudng trung tuyén BE cat AD & G. Goi I, K theo thi tur 13
trung diém cia GA, GB. Chiing minh rang :

a) IK // DE, IK = DE.

b) AG= %AD.

. Cho tam gidc ABC vuéng tai A, dudng trung tuyén AM. Trén tia d6i cia tia

MA 14y diém D sao cho MD = MA,
a) Tinh s6 do géc ABD.

b) Chirng minh : A ABC = A BAD.
c¢) So sanh do6 dai AM va BC.

39%*, Tam gidc ABC cé dudng trung tuyén AM bang ntra canh BC. Chimg minh

4.1.

rang BAC = 90°.

Cho tam gidc ABC. Trén dudng trung tuyén AM ctlia tam gidc d6, 1dy hai
di€ém D, E sao cho AD = DE = EM. Goi O la trung diém ctia doan thang DE.
Khi dé trong tim cua tam giac ABC la :

(A) di€ém D ; (B) diém E ;
(C) diém O ; (D) ca (A), (B), (C) déu sai.

Hay chon phrong an dung.
Cho tam gidc ABC, dudng trung tuyén AD. Goi G 14 diém nam giita A va D

sao cho % = % .Tia BG cat AC tai E, tia CG cat AB tai F. Khang dinh nio

sau day sai ?

BG FG 2
() — =218 (Bt |
EG EG 3

(C) E 1a trung diém clia canh AC; (D) F 1a trung diém cta canh AB.
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4.3. Hai doan thang AB va CD cat nhau tai trung diém ctia mdi doan. Goi E va F

4.4.

4.5.

4.6.

§5.

40.

41.

theo thit tu 13 trung diém ctia cdc doan thang AD va BD. C4c doan thang CE
va CF 14n luot cat doan thang AB tai I, J. Chitng minh rang :

Al =1J = JB.

Trong tam gide ABC, hai dudng trung tuyén AA, va BB, cat nhau tai diém O.
Hay tinh dién tich tam gidc ABC néu dién tich tam gidc ABO bang Sem’.
Chirng minh rang cdc trung tuyén cta mot tam gidc phin chia tam giic dé
thinh 6 tam gidc ma dién tich ctia chiing (d6i mét) bang nhau.

Cho tam gidc ABC véi dudng trung tuyén AD. Trén tia AD 1ay diém E sao
cho AD = DE, trén tia BC 1ay di€ém M sao cho BC = CM.

a) Tim trong tAm cua tam gidc AEM.

b) So sinh cic canh cua tam gidc ABC véi cdc dudng trung tuyén ctia tam

giac AEM.

¢) So sanh cic dwong trung tuyén cua tam gidc ABC véi cdc canh cua tam

giac AEM.

Tinh chat tia phan giac cua mét géc

Hinh 8 13 thuée ¢é khoang céch giita hai 1€ song song v&i nhau bang h. Dé
vé tia phan giic cia géc xOy, ta 4p mét 1€ cua thude vao canh Ox réi ké
dudng thang a theo 1é kia, sau dé lam twong tir véi canh Oy ta ké duroc
duong thang b. Vi sao giao diém M clia a vi b ndm trén tia phin gidc cla
g6c xOy ?

Hinh 8

Cho tam gidc ABC. Chitng minh rang hai dudng phan gidc cta hai gbc ngoai
tai B va C va dudng phan gide trong clia géc A cling di qua mot diém.



S.1.

S.4.

Cho tam gidc nhon ABC. Tim di€ém D thuéc trung tuyén AM sao cho D cdch
déu hai canh ctia géc B.

Cho hai dudng thang AB va CD cat nhau
tai O. Tim tap hop cdc diém cdch déu
hai dudng thang AB va CD.

¥y

Dé vé& dudng phan gidc ctha géc xOy ¢b
dinh O nam ngoai t& gidy, ban Minh da
v& cdc di€ém A, B nhu trén hinh 9.
Puong thang AB cé 1a dudng phén gidc
cua gée xOy hay khéng ? Vi sao ?

Hinh 9

Cho géc xOy bang 60°, diém M nam trong géc d6 va ciing cidch Ox, Oy mét
khoang bang 2cm. Khi dé doan thang OM bang

(A) 2cm ; (B) 3cm ; (C) 4em ; (D) Scm.

Hay chon phwrong an dung.

Cho di€ém A nam trong géc vuéng xOy. Goi M, N lan hrot 14 chan dudng
vudng géc ké tir A dén Ox, Oy. Biét AM = AN = 3cm. Khi dé

(A) OM = ON > 3cm (B) OM =ON < 3em ¢

(C) OM = ON = 3cm ; (D) OM # ON.

Hay chon phwong an ding.

Cho géc dinh O khéac géc bet.

a) Tir mot di€ém M trén tia phan gidc cta géc O, ké cic dudng vubéng géc
MA, MB dén hai canh ctia géc ndy. Chimg minh ring AB 1 OM.

b) Trén hai canh ctia géc O 14y hai diém C va D, sao cho OC = OD. Hai
dudng thang 14n luwot vuéng gée véi hai canh cia gée O tai Cva D cat nhau & E.
Chirng minh OE la tia phan giac ctua géc O.

Cho tam gidc can ABC, AB = AC. Trén cidc canh AB, AC lan luot lay
hai diém P, Q sao cho AP = AQ. Hai doan thing CP, BQ cat nhau tai O.
Ching minh rang :

a) Tam giac OBC la tam giac cén.
b) Piém O cich déu hai canh AB, AC.
¢) AO di qua trung di€ém ctia doan thang BC va vuéng géc véi nd.
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47.

48.

49.

50.

S1.

46

Cho hai dudng thang song song a, b vd mot cit tuyén c. Hai tia phan gidc
clia mot cap gbée trong cung phia cat nhau tai I. Chitng minh rang I cdch déu
ba duong thﬁng a, b, c.

Tinh chat ba dudng phan giac cua tam giac

Cho tam gidc ABC cén tai A. Goi G la trong tAm cua tam gidc, goi I 1a giao
di€m cédc dudng phan gidc clia tam gidc. Chitng minh rang ba di€ém A, G, I
thang hang.

Cho tam gidc ABC. Hiy tim mot diém sao cho khoang cach tir diém dé dén
mbi dudng thang AB, BC, CA 1a bang nhau, déng thdi khodng cdch nay 1a

ngan nhat.

Tam gidc ABC c6 dudng trung tuyén AM déng thoi 1a duwdng phan giac.
Chirng minh rang tam gidc dé 13 tam giac cén.

Cho tam gide ABC can tai A. Cic dudng phan gide BD, CE cit nhau & K.
Chitng minh rang AK di qua trung di€ém ctia BC.

Cho tam gide ABC can tai A, D 1a trung diém ctia BC. Goi E va F 1a chan
cac duong vudng géc ké tir D dén AB va AC. Chitng minh rang DE = DF.
Cho tam giac ABC ¢6 A= 70°, c4c dudng phan gidc BD, CE cat nhau & 1.
Tinh BIC.

Tinh géc A cla tam gidc ABC biét rang cidc dudng phan giic BD, CE cat
nhau tai I trong d6 géc BIC bang :

a) 120°; b) o (o >90%).

Cho tam gidc ABC. Cic tia phan gidc cdc gbéc A va C cat nhau & I. Céc
dudng phan gidc cdc géc ngoai tai dinh A va C cat nhau & K. Chitng minh
rang ba diém B, I, K thang hang.

. Cho tam gidc ABC vuéng tai A. Cic tia phan gidc clia cdc gbc B va C cat

nhau 6 1. Goi D va E la chan cdc dudng vuéng géc ké tir I dén AB va AC.
a) Ching minh rang AD = AE.
b) Tinh cdc do6 dai AD, AE biét rang AB = 6cm, AC = 8cm.



6.1.

6.4.

§7.

54.

56.

al.

Cho tam gisc ABC. Trén tia phan gidc clia géc B, 14y diém O nam trong tam
gidc ABC sao cho O cdch déu hai canh AB, AC. Khang dinh nio sau day sai ?

(A) Diém O nam trén tia phin gidc cha géc A.

(B) Diém O khéng nim trén tia phan gidc ctia géc C.
(C) Piém O cach déu AB, BC.

(D) Biém O céich déu AB, AC, BC.

. Cho tam gidac ABC c6 A = B+ C. Hai dwong phan gidc cua gée A va goéc C

cat nhau tai O. Khi d6 géc BOC bang
(A) 85°; (B) 907 ; (€) 135" (D) 150°.
Hay chon phurong an ding.

Cho tam gidc ABC. Goi I 1a diém nam trong tam gidc va cdch déu ba canh
ctia tam gidc d6. Qua I ké dudng thang song song véi BC cat AB, AC lan
Iwot tai E va F. Chitng minh EF = BE + CF.

Hai dudng phan gidc AA, va BB, clia tam gidc ABC cat nhau tai M. Hiy tim
cac goc ACM, BCM néu

a) AMB = 136° : b) AMB = 111°.

Tinh chat dudng trung tryc cua mét doan thing
Cho ba tam gidc cin ABC, DBC, EBC chung ddy BC. Chitng minh rang
ba diém A, D, E thfmg hang.

Cho hai diém D, E nam trén dudng trung true cia doan thang BC. Ching
minh rang A BDE = A CDE.

Cho dudng thang d va hai di€ém A, B thuéc cling mét nira mat phang ¢ bd d.
Tim moét diém C nam trén d sao cho C cdch déu A va B.

Puong trung truc d ctia doan thang AB chia mat phang thanh hai phin I va II
nhu trén hinh 10. Cho diém M thuéc phidn I vd diém N thuéc phan II.
Ching minh rang :

a) MA <MB;
b) NA > NB.
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58.
9.

60.

61.

63.

7.1.

48

‘N

B
Hinh 10 Hinh 11

Cho hinh 11. Chimg minh rang AB vuéng géc véi CD.

Cho hai diém A, B va mot duwdng thang d. V& dudng tron tim O di qua hai
di€ém A, B sao cho O nam trén dudng thang d.

Cho doan thang AB. Tim tap hop cdc di€ém C sao cho tam gide ABC 13 tam
gidc can co6 day la AB.

Cho géc xOy bang 60°, diém A nam trong géc xOy. V& diém B sao cho
Ox 14 dudng trung true ciia AB. V& diém C sao cho Oy [a dudng trung truc
cua AC.

a) Chimng minh rang OB = OC.

b) Tinh s6 do géec BOC, A B
Cho hinh 12, M 1a mét diém tuy ¥ nam trén
dudng thang a. V& di€ém C sao cho a 13 dudng +
trung true cua AC. o
/ M a

a) Hay so sainh MA + MB véi1 BC.,

b) Tim vi tri ctia di€ém M trén dudng thang a
dé MA + MB la nhé nhat.

Hai nhi mdy duoc xay dung tai hai dia di€ém C Hink 12

A va B nam vé moét phia clia khic séng

thang. Tim trén bd s6ng mot dia diém C dé xay mét tram bom sao cho téng
chiéu dai dudng 6ng dan nuée tir C dén A va dén B 14 nhd nhat.

Trén dudng trung trie ctia doan thang AB, 1dy hai di€ém phan biét M, N. Khi dé,
khang dinh nio sau diy ding ?

(A) AMN # BMN : (B) MAN # MBN :
(C) MNA # MNB : (D) AAMN = ABMN.



7.4.

T

7.6.

§8.

64.

66.

Cho hai tam giic cin chung diy ABC va ABD, trong d6 ABC la tam giac
déu. Goi E 1a trung diém ctia AB. Khi dé, khang dinh nio sau day sai ?

(A) Budng thang CD 1a duwdng trung truc ctia AB.
(B) Di€m E khéng nam trén dudng thang CD.
(C) Duong trung truc cua AC di qua B.

(D) Dudng trung true cua BC di qua A.

Duong trung truc ctia canh BC trong tam gide ABC cat canh AC tai D.
Hay tim :

a) AD va CD né€u BD = 5cm ; AC = 8cm ;
b) ACnéuBD = 11,4cm ; AD = 3,2cm.

Trong tam gidc ABC, hai dudng trung trirc ctia hai canh AB va AC cat nhau
tai di€m D nam trén canh BC. Chiing minh rang :

a) D 14 trung di€ém clia canh BC.
b) A=B+C.
Chirng minh rang néu trong tam gidc ABC c6 hai canh AB va AC khéng

bang nhau thi dudng trung tuyén xuit phit tir dinh A khéng vuéng gbc
voi BC.
Cho dudng thang d va hai di€ém A, B nim vé mot phia clia d sao cho AB

khéng vuéng géc véi d. Hay tim trén d mét diém M sao cho [MA — MB| ¢6
gia tri nho nhat.

Tinh chat ba dudng trung truc cla tam giac

Cho tam gidc ABC. Tim mot diém O céch déu ba di€ém Be
A B, E,

Cho hinh 13. Chiing minh rang ba diém B, K, C thang hang.

Dura vio két qua ctia bai 65, hiy chitng minh rang : D K

a) Cac dudng trung truc clia tam gidc vudéng di qua
trung diém ctia canh huyén

i 5 g o - 0, b, 4
b) Trong tam gidc vudng, dudng trung tuyén tng vdi Al E | C

canh huyén bang moét nira canh huyén Hinh 13
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67.

68.

69.

8.1.

8.4.

Cé6 moét chi ti€t may (ma dudng vién ngoii
la duong tron) bi gay (h.14). Hay néu
cach x4c dinh tAm ctua dudng vién.

Cho tam gidc ABC can tai A, duong trung
tuyén AM. Pudng trung triue ciia AC cat
duwong thang AM & D. Chimg minh rang
ke IR Hinh 14

Cho tam giac ABC ¢6 A la gbc ti. Cac dudng trung truc cia AB va cua AC
cat nhau & O va cat BC theo tht tr 6 D va E.

a) Cac tam giac ABD, ACE la tam giac gi ?

b) Pudng tron tam O ban kinh OA di qua nhitng di€ém nao trong hinh vé ?

Cho tam gidc can (khéng déu) ABC c¢6 AB = AC. Hai dudng trung truc cua
hai canh AB, AC cat nhau tai O. Khi d6 khang dinh nio sau day la ding ?

(A) OA > OB ; (B) AOB > AOC ;
(CYOA. 1. BC: (D) O cach déu ba canh ctia tam gidc ABC.

Cho tam gidc ABC vuéng tai A. Goi P, Q, R 1an luot 13 trung diém cilia ba
canh AB, AC, BC. Goi O la giao diém clia ba dwdng phan gidc. Khi dé, tam
dudng tron ngoai tiép tam gidc ABC 1a diém

(A)O; (B) P ©Q; (D) R.

Hiay chon phwrong an ding.

Cho tam giac ABC c¢é A =100°. Cic duong trung truc cua AB va AC lan

lwot cit BC & E va F. Tinh EAF.
Cho tam gidc ABC cé géc A la gée tu. Cac dudng trung truee cua AB ; AC

cat nhau tai O va 14n lIuot cat BC tai M, N. Chitng minh rang AO 14 tia phan
gidc cua goc MAN.

§9. Tinh chat ba dudng cao cua tam giac A

0. Gl win ko ABC wibng tai B. Difi o
nao la true tim cia tam giac dé ? I

71.  Cho hinh 15.
a) Chfmgfinh : CI L AB. . B = W N e
b) Cho ACB=40°. Tinh BID, DIE. et i

50



3.

74.

7i

76.

i 8

78.

i B

30.

81+,

Cho H 1a truc tAm cua tam gidc ABC khéng vuéng. Tim true tAm cla céc
tam giac HAB, HAC, HBC.

Tam gidc ABC c6 céc dudng cao BD va CE bang nhau. Chitng minh rang
tam gidc do6 la tam gidc can.

Cho tam giac ABC vuéng tai A, duong cao C
AH. Tim truc tim cna cdc tam giic ABC,
AHB, AHC. H o

Cho hinh 16. C6 thé khang dinh rang céc
dueong thang AC, BD, KE ciing di qua moét A = B
di€ém hay khéng ? Vi sao ? Hinh 16

Cho tam giac ABC cén tai A, dudng trung

tuyén AM. Qua A ké dudng thang d vuéng géc véi AM. Ching minh rang d
song song voi BC.

Cho tam gidc ABC cén tai A. V& diém D sao cho A la trung diém ctia BD.
Ké duong cao AE ctia A ABC, dudng cao AF ctia A ACD. Chirng minh rang

EAF = 90°.

Cho tam gide ABC céan tai A, dudng cao CH cat tia phan gidc clha gbec A
tai D. Chimg minh rang BD vuéng géc véi AC.

Tam giac ABC c6 AB = AC = 13cm, BC = 10cm. Tinh dé dai duong trung
tuyén AM.

Cho tam giac ABC cé ]§, C 1a céc g6c nhon, AC > AB. Ké duong cao AH.
Chirng minh rang HAB < HAC.

Cho tam gidc ABC. Qua méi dinh A, F A -
B, C ké cdc dudng thang song song véi
canh d6i dién, ching cat nhau tao
thanh tam giac DEF (h.17).

a) Chitng minh rang A 1a trung di€ém
cua EF.

b) Cac dudng cao ciia tam gidc ABC la

cac dudng trung truc cliia tam giac nao ? D
Hinh 17

Bai tap bo sung

9.1,

Hiy chon khang dinh diing trong c4c khang dinh sau :
(A) True tAm ctia moét tam gide bao gid cling nam trong tam gidc.

(B) Truc tAm clia mét tam gidc bao gid cling nam ngoai tam giic.

51



9.4.

9.3.

9.6.

(C) Truc tAm ctia mot tam gidc bao gid cling truing véi mot dinh cna
tam giac.

(D) Ca ba khang dinh trén déu sai.

Cho tam gidc ABC khéng la tam gidc cian. Khi dé true tAm cla tam gidc
ABC 14 giao diém ctia :

(A) Ba dudng trung tuyén ; (B) Ba duong phan giac ;

(C) Ba dudng trung truc ; (D) Ba duong cao.

Hay chon phwrong an dung.

Cho tam gide ABC cé hai dudng cao AH, BK cat nhau tai diém M. Hay tinh
géc AMB biét A = 55°, B = 67°.

Cho tam gidc nhon ABC can tai dinh A. Hai dudng cao xuit phét tir dinh B
vi dinh C cat nhau tai M. Hiy tim cic gbéc clia tam gidc ABC, biét

BMC = 140°,

Chitng minh rang trong mot tam gidc, tia phan gidc cia mot gbe trong va hai
tia phan gidc cta hai géc ngoai khong ké véi né déng quy tai mot diém,
di€ém d6 cdch déu ba dudng thang chita ba canh ctia tam gidc.

Cho tam gidc ABC. Hai dudng phén gidc cta cdc cap gbéc ngoai dinh B va C,
dinh C va A, dinh A va B lan lugt cat nhau tai A', B', C'. Chimg minh rang
AA', BB, CC 1a c4c dudng cao ctia tam gidc A'B'C'. Tir dé suy ra giao di€ém
cua ba dudng phan gidc cia tam giac ABC la trye tim cua tam giac A'B'C.

Bai tap 6n chuong lli

32

Cho tam gidc ABC ¢ AB < AC. Trén tia déi cta tia BC 14y di€ém M sao cho
BM = BA. Trén tia déi ctia tia CB 14y diém N sao cho CN = CA.

a) Hay so sanh cac goc AMB va ANC.
b) Hay so sanh cac do dai AM va AN,
Cho tam gidc ABC c6 AB < AC, dudng cao AH. Ching minh rang :

HB < HC, HAB < HAC (Xét hai trudng hop : B nhon va B ti1).

Cé thé v& dwoc mAy tam gidc (phin biét) véi ba canh 13 ba trong nam doan
thfmg c6 d6 dai lem, 2cm, 3em, 4cm, Scm.



83.

86.

87.

88.

39.

Cho bén diém A, B, C, D nhu trén hinh 18. Hiy tim m6t diém M sao cho
téng MA + MB + MC + MD 14 nho nhat.

B

Hinh 18 Hinh 19

Cho hinh 19 trong dé G 1A trong tAm ctia tam gidc ABC. Chitng minh rang :

a) Spge = 256Me

b) Seme = Semc

€) SAGB = SAGC = °BGC:

Cho géc xOy khic géc bet, diém A thude canh Ox, diém B thuéc canh Oy,
a) Hiy tim di€ém M nam trong géc xOy, cach déu Ox, Oy va cach déu A, B.
b) Néu OA = OB thi ¢6 bao nhiéu di€ém M thod mén c4c diéu kién trong ciu a) ?

Cho géc xOy khdc géc bet. Diing mét chi€c thude thang ¢6 chia khoang, hiy
néu cach vé tia phan giac cua géc xOy.

Cho hinh 20 trong d6 giao diém O ctia hai dudng thang a vd b nim ngoai
pham vi t& gidy. Chi vé hinh trong pham vi t& gidy, hiy vé dudng thang d di
qua A sao cho dudng thang d ciing di qua O néu kéo dai dudng thang d ra
ngoai pham vi to gidy.

d
M,

a « N
‘.-""FJ A
.“- a 1 i B

0 "-n...____-.- A‘ ¥ L
b
P, Py
Hinh 20 Hinh 21
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90.

91.

IIL.1.

II1.2.

II1.3.

I11.4.

IIL.5.

54

Puong trung truc d clia doan thang AB chia mat phang thanh hai phin
(khong ké dudng thang d) : phin chia diém A ki hiéu 12 P, , phan chita

diém B ki hi¢u 1a Pg (h.21).

a) Goi M 1a mét diém clia P, . Chitng minh rang MA < MB.

b) Goi N 1a mét diém cta Pg. Chitng minh rang NB < NA.

¢) Goi K 1a mot diém sao cho KA < KB. Hoi rang K nam & déu : trong Py , Py

hay trénd ?

Cho tam gidc ABC, cdc dudng phan gidc cha cdc géc ngoai tai B va C cat
nhau & E. Goi G, H, K theo thit tir 1a chan cidc dudng vuéng gboc ké tir E dén
cédc duong thang BC, AB, AC.

a) C6 nhan xét gi vé cdc do dai EH, EG, EK ?
b) Chitng minh AE la tia phan gidc cua géc BAC.

c) Dudng phéan gidc clia géc ngodi tai A cia tam gide ABC cat cdc dudng
thang BE, CE tai D, F. Ching minh rang EA vuéng géc véi DF.

d) C4c dudng thang AE, BF, CD la c4c dudng gi trong tam gidc ABC ?
e) Cic dudng thang EA, FB, DC la c4c dudng gl trong tam gidc DEF ?

Chimg minh rang trong mot tam giac, duwong cao khéng 16n hon dudng trung
tuy€n xuat phét tir cling moét dinh.

Cho tam gidc ABC c6 hai duong trung tuyén AD, BE vuéng géc véi nhau.
Chirng minh rang BC < 2AC,

Ba duong phan gidc AD, BE, CF cia tam giac ABC déng quy tai O. Ké
dudng vuéng gée OG dén BC. Chimg minh rang BOG = COD.

Cho tam giac ABC can tai B cé B =112° K& duwong cao AH va duong phan
gidc AD ctlia tam gidc d6. Tinh cdc géc cua tam giac AHD.

Cho tam gidc ABC can tai C. Ké cdc duong cao AA, va BB, cta tam gidc

dé. Hai dudng cao nay cat nhau tai M. Chimg minh rang dudng thang MC 13
dudng trung trie ctia doan thang AB.



IIL.6.

II1.7.

II1.8.

Cho tam giac ABC cé A = 130°, Goi C', B' 1A céc di€ém sao cho AB I3 dudng
trung trire ctia CC' va AC 1a dudng trung true ciia BB'. Hai dudng thang CB'
va BC' cat nhau tai A'. Hiy tim bén trong tam gidc A'BC diém cich déu ba
canh cta tam giac do.

Dung cac hinh vuéng ABDE va ACFG bén ngoai tam gidc nhon ABC

cho trude.

a) Goi H 1a diém thuoc dudng thang BC sao cho AH | BC. Goi I, T la cdc

di€m thuoc dudng thang AH sao cho EI L AH va GJ 1. AH. Chitng minh
AABH = AEAI, AACH = AGAI.

Tir d6 suy ra dudng thang AH cat EG tai trung diém K ctia EG (tire 12 AK 14
trung tuy€n cla tam giac AEG).

b) Goi L 1a diém thude dudng thing AK sao cho K 1a trung diém ctia AL.
Chirng minh AL = BC.

¢) Chimg minh AABL = ABDC. Tir d6 suy ra CD la m6t dudng cao ctia tam
giac BCL.

d) Chitng minh rang cic dudng thang AH, BF, CD déng quy.
Cho tam giac ABC.

a) Qua trung di€ém D ctia canh BC, ké dudng thang song song véi AB, né cat
canh AC tai E. Qua E, ké dudng thang song song véi BC, né cat AB tai F.
Chirng minh ACDE = AEFA. Tirdé suy ra E 1a trung di€ém ctia canh AC.,

b) Chimng minh rang dudng thang di qua cdc trung diém hai canh ctia mot
tam gidc thi song song v4i canh thir ba ctia tam gidc dé.

¢) Chimng minh rang tAm dudng tron ngoai ti€p tam gidac ABC A truc tAm cta

tam gidc c6 ba dinh 14 trung di€ém ba canh clia tam gidc ABC.
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LGOI GIAIL, CHi DAN, PAP SO

§1. Quan hé giira géc va canh ddi dién trong mét tam giac

1. (h.22) AB=BC = A ABCcén tai B
= C=A.
BC>AC = A>B (quan hé gitra canh va goc
doi dién).

Vay C=A >B. B 5
~ Hinh 22
(h.23) B=180° -80° — 40° = 60°.

12

A>B>C=BC>AC>AB (quan hé gitra canh va géc déi dién).

A
A

40’ 1\2
B C B D C
Hinh 23 Hinh 24

7y}

(h.24) Xét AABD : B>D, (vi B>90°) nén AD > AB.
Ta c6: ]32 >B (Vi ]32 la géc ngoai cia A ABD) nén 62 >B > 90°.
XétAADC: D, >C (vi Dy >90°) nén AC > AD.

Vay AB< AD < AC.
4. Céu 1, 2, 3 dang. Cau 4 sai.

5.  (h.25) BKC>A =90°.

A BKC ¢6 BKC > C (vi BKC >90°) nén BC > BK.
B B

Hinh 25 Hinh 26
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(h.26) Ké DH | BC.
A ABD = A HBD (canh huyén — géc nhon) = AD = DH.
A DHC vuéng tai H = DH < DC (canh géec vuéng nhd hon canh huyén).
Suy ra AD < DC.
(h.27) V& diém D sao cho M 14 trung diém ctia AD.
A AMB = A DMC (c.g.c) nén AB=CD, A, = D.
Ta c6 AC> AB,AB =CD nén AC > CD.
A ACD c6 AC>CD nén D >£2 :
Vay 111 > ﬁz i
A

1

171 D C

Hinh 27 i Hinh 28
(h. 28) Trén AC lay E sao cho AE = AB.
A ADE = A ADB (c.g.c) = E,; =B;. Ta lai ¢6 B; >C (géc ngodi A ABC)
nén ]:jll > é
ADECcé E, >C nén DC > DE.
Do BD = DE nén BD < DC.

B
(h. 29) Xét A ABC vudng tai A c6 B=30°.
Can ching minh AC = lBC.
2 D
Trén CB 14y D sao cho CD = CA. A ACD céan cé 2
C=60° nén la tam gidc déu. Suy ra ;51] =607,
A C
Yl sl Hinh 29

S



10.

A ABD c6 ]§ =307, 32 = 30° nén la tam gidc can, suy ra AD = BD.

Do d6 AC = %BC.

(h. 30) 2) Néu AC < AB thi B<C (géc d6i A
dién v&i canh 16n hon 1a gée 16n hon). Diéu

nay khong xay ra vi theo dé bai B>C.

b) Néu AC = AB thi A ABC céan tai A nén B c
]§ = é Hinh 30

Diéu nay khéng xay ra vi theo dé bai B > C.

Tir cdu a) va cau b) suy ra : AC > AB. Ta da chiing minh dwoc dinh 1i :
"Trong moét tam giac, canh déi dién véi gée 16n hon 1a canh 16n hon".

Bai tap bo sung

1.1.

1.4.

58

-~ -~

Do A la géc ti nén A 16n nhat. Viyc6 A > B > C.
Tir dé suy ra BC > AC > AB. Chon (D).

-~ -~

Tacé A; = 180° — A ; B; =180° — B ; C; = 180° — C. Theo gia thiét ta
c6 AB<BC<AC. Tirdésuyra C < A < B. Vay C1 > A1 > Bi . Chon (O).

Theo gia thiét, tam gidc cAn nay cé mot gée ngoai bang 40° nén né cé mot
gée trong bang 180° — 40° = 140°. Géc trong nay khong thé 14 gbe & ddy clia
tam gidc cAn ma phai 12 géc & dinh. Vaiy canh diy ctia tam gidc cin 16n hon
hai canh bén ctia né.

(h.bs.1) Ta cé Mj + ﬁz = 180° nén chi a
c6 hai kha nang xay ra tng véi cac vi tri
cua M trén BCla :
M > 90° hoac M2 = 90°.
5 : - i PAY
* Néu M; > 90° thi tam gide AMC c6 B M C
goéc M, tu nén AM < AC. Hinh bs.1

« Néu Mp >90° thi trong tam gidc ABM c6 AM < AB. Két hop véi gia
thi€t AB < AC, ta suy ra AM < AC. Viy ta luén c6 AM < AC.



1.5,

1.6.

§2.

11.

(h.bs.2) Ké doan thang AM. Xét tam gidc
MAC. Chitng minh twong tu nhw bai 1.4, ta
cd MN < a, trong d6é a la doan 16n nhat
trong hai doan thang MA va MC. Néu ta
chimg minh duge MA < AC va MC < AC thi AN o
s€ suy ra duge a < AC, tir dé c6 MN < AC. Hinh bs.2

Trong tam gidc ABC c6 AB< ACCM € BC(M # B, M # C) ; Chitng minh
twong tu bai 1.4, ta c6 AM < AC. Mat khac MC < BC < CA. Vay a < AC,
suy ra MN < AC,

(h.bs.3)

et AiSCDE Taos B S A A = B

gdc tu nén ]:jl la géc tu.

Suy ra CD > DE., (1) P

Xét tam giac BCD. Ta c6 f)l > fi nén f)] 5 é .
la géc tu. Suy ra BC > CD. (2)

Tir (1) va (2) suy ra BC > DE. Hinh bs.3

Quan hé giita dudng vudong géc va dudng xién,
dudng xién va hinh chiéu

» A
(h.31) AB < AC (dudng vubdng gbc ngan
hon duodng xién).
BC < BD < BE = AC< AD < AE (quan hé
gitra duong xién va hinh chiéu). 5
Vay AB<AC<AD< AE. B c D E
Hinh 31
(h. 32) Hinh chi€u AN < hinh chiéu AC
= duong xién BN < dudng xién BC. (1) B
Hinh chi€u AM < hinh chiéu AB = dudng -
xién NM < duong xién NB. (2)
T (1) va(2)suyra: A—I N c
MN < BN < BC. Hinh 32



13.

14.

15.

60

(h.33) Ké AH | BC.

A AHB = A AHC (canh huyén — canh géc vuéng)

nén

HB:HC:%Zécm.

Xét A AHC vuédng tai H. Theo dinh Ii Py-ta-go :

A2 = AC?-HC? =10% -6% =64

— AH = 8 (cm).

Do 9c¢m > 8cm nén cung tron tam A ban kinh 9cm cat dudng thang BC.

Goi D 1a giao di€ém clia cung d6 véi dudng thang BC (gia st D va C nam

cting phia véi H trén dudng thang BC).

Duong xién AD nho hon duong xién AC nén hinh chi€u HD nho hon hinh
chi€u HC. Do d6 D nam giita H vd C. Vay cung tron tAim A ndi trén cat

canh BC.
(h. 34) Xét A ADE vuéng tai E :

AE <AD (1)
Xét A CDF vuéng tai F :
CF<(CD (2)

Tr(l)va(2): AE+CF<AD+ CD=AC.
(h.35) A ABM vubng tai A = AB < BM.

Do dé6: AB < BE + ME
va AB < BF - MF
A MAE = A MCF (canh huyén — géc nhon)
= ME = MF. (3)

Tu (1), (2),(3)suyra:
AB + AB < BE + BF.
Do dé

ey T TR

D
E
C
Hinh 34
(1)
(2)
E
d M\;/C
F
Hinh 35



16.

17

18.

Bai tap bo sung

(h.36) Ké AH | BC,

— Néu D truing H thi AD < AC vi AH < AC (duwdng vubéng gbéc nhd hon
duong xién).

— Néu D khéng tring H, gia sir D nam gitta H vd C. Ta ¢6 HD < HC
= AD < AC (hinh chiéu nho hon thi duong xién nho hon).

Viy AD nho hon canh bén cuia A ABC.

A
A
E
-
u
B H D C B H c
Hinh 36 Hinh 37
(h.37) AB> AC = HB > HC (duong xién 16n hon thi hinh chiéu 16n hon).
HB > HC = EB > EC (hinh chiéu 16n hon thi A
duong xién 1én hon).
E D
(h.38) A ABD vuéng tai D = BD < AB.
A ACE vuéng tai E = CE < AC.
Suyra: BD+CE<AB+ AC. B C
Hinh 38

2.1. Ta biét rang c6 duy nhat mot dudng thang di qua mét diém cho trude, vuéng

gbe véi mot dudng thang cho trurde va cé vé s6 dudng thang di qua mét diém
cho trwrde cat mot dudng cho trurde. Boi vay, c¢é duy nhit moét dudng vuéng
gbe ké tir diém A dén dudng thang d va c6 v6 s6 dudng xién ké tir diém A
dén dudng thang d.

(A) Ding ; (B) Sai ; (C) Sai ; (D) Diing.
A

- d
B C H D E G
Hinh bs 4
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Trong hinh bs.4, AH la duodng vuéng géc (duy nhat) va AB, AC, AD,
AE, AG 1a nhimg dudng xién ké tir A dén d (c6 thé ké duoc v6 s6 dudng
xién nhu thé).

Theo dinh Ii so sdnh giita hinh chiéu va dudng xién ta ¢ :
HB < HC = AB < AC. Chon (C).
a) (h.bs.5)

Do AC > A'C' nén lay duge diém C,
trén canh AC sao cho AC, = A'C',
Ta c6 tam gidc vuoéng ABC, bang
tam giac vudbng A'B'C, suy ra B'C
= BC,. Mat khac hai dudng xién
BC va BC; ké tir B dén duong
thang AC lan lwot ¢6 hinh chi€u A B A B
trén AC la AC va AC,. Vi AC >

AC, nén BC > BC,, suy ra BC >
B,

Hinh bs .5

b) Dung phan chitng :

* Gia sir AC < A'C. Khi d6 theo chitng minh céu a) ta ¢6 BC < B'C'. Diéu
nay khéng dung véi gia thiét BC > B'C.

» Gia sir AC = A'C'. Khi d6 ta c6 AABC = AA'B'C' (c.g.c). Suy ra BC=B'C.
Diéu nay cing khéong ding véi gia thi€t BC > B'C'. Vay ta phai ¢6
AC>A'C,

(Néu str dung dinh 1i Py-ta-go thi cé thé giai bai toin nhur sau :

Trong tam gidc vuong ABC c6 BC? = AB® + AC’, (1)
Trong tam gidc vudng A'B'C' ¢6 B AR A, (2)
Theo gia thi€t AB=A'B' néntir (1), (2)ta cd:

~ Néu AC > A'C thi AC* > A'C?, suy ra BC* > BC? hay BC > BC';

— NéuBC > B'C thi BC? > B'C?, suy ra AC? > A'C? hay AC > A'C).



(h.bs.6)

Do BD Ia tia phin gidc cia géc ABC
nén tia BD o gitta hai tia BA va BC,
suy ra D o gitta A va C, hay AD < AC.
Hai duong xién BC, BD lan lugt c6
hinh chiéu trén AC 1a AC va AD. Hon
nira AD < AC, suy ra BD < BC. (M6t

cach tuwong t}f, ta ciing chimg minh A-I D C
dwoc doan thang néi B véi trung diém

ctia doan thang AC nhd hon BC). Hinh bs.6

a) Phan tich bai todn : Gia sit M va N 14 hai diém clia dudng thang xy ma
AM = AN. Néu goi H 1a chin dudng vuéng gbéc ké tir diém A dén xy thi
HM, HN lan luot 1a hinh chi€u clia cdc dudng xién AM, AN.

Tir AM = AN suy ra HM = HN, tir d6 xac dinh duoc hai diém M, N.

Giai (h.bs.7)

Ké AH vuong gée véi xy (H € xy).

LAy hai diém M, N trén xy sao cho
HM = HN. (1)

(Dung compa vé moét duong tron tim
H, ban kinh tuy ¥ ; dudng tron ndy cat
dudng thang xy tai hai diém M, N
thoa man HM = HN).

Hai du’En?g xién AM, AN lan luot c6 = M # I-; AN !
hinh chiéu 1a HM va HN, do dé tir (1)
suy ra AM = AN. Hinh bs.7

b) * Xét trweong hop D & gitra M va N,

— Néu D = H thi AD = AH, suy ra AD < AM (dudng vudéng géc ngan hon
duong xién).

— Néu D & gitra M va H thi HD < HM, do d6 AD < AM (dudng xién c6 hinh
chi€u ngan hon thi ngan hon).

— Néu D ¢ gitra H va N thi HD < HN, do d6 AD < AN,
Theo a) ta c6 AM = AN nén AD < AM.
Vay khi D & gitta M va N thi ta luén c6 AD < AM.
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19.

* Xét trudong hop D khéng thuée doan thang MN (D € xy). Khi dé6 HD > HM
(hoac HD > HN) nén AD > AM.

a) Phan tich bai toan

Gia sir PQ va PR 1a hai duong xién ké P
tr P dén d sao cho PQ = PR va
QPR = 60°. Goi H Ia chan dudng 3

vuébng gbéc ké tor P dén d. Khi dé
APHQ = APHR (canh huyén, canh

gbc vuobng), suy ra HJI:’-Q = HPR =30°. d 1
Tir d6 ta suy ra cach vé hai dudng R H Q\
xién PQ va PR. *

; Hinh bs 8
Giai (h.bs.8)

Ké PH | d (H € d). Ding thuée do géc dé v& géc HPx bang 30°. Tia Px cat
d tai diém Q. Trén d 14y diém R sao cho HR = HQ. Hai dudng xién PQ v
PR lan lwot c6 hinh chiéu trén d 1a HQ va HR. Do HQ = HR nén PQ = PR.

Hon nira (jPTR = 2% = 60",
b) Hutong dan
e Tam giac PQR c¢6 PQ = PR va dﬁR = 60°, tam gisc d6 1a tam gide gi ?

«PQ=18cm=>QR =7; HQ=HR =?

Quan hé giira ba canh cGa mét tam giac. Bat dgng thue tam giac
a) C6 tam gidc ma ba canh 12 5cm, 10cm, 12cm vi mbi canh nhoé hon téng
hai canh kia.

b) Khéng c¢6 tam gidc nao ma ba canh Ia Im ; 2m ; 3,3m vi ¢6 moét canh 16n
hon téng hai canh kia: 33> 1 + 2.

c) Khéng c¢6 tam giac nao ma ba canh l1a 1,2m ; Im ; 2,2m vi cé mét canh
bang téng hai canh kia: 2,2 =1,2 + 1.

(h. 39) Theo bat dang thiic tam gidc :
AB— AC<BC<AB + AC /\1
=>4-1<BC<4+1 B o

=3 < BOC3, Hinh 39
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Do d6 dai BC bang mot s6 nguyén (cm) nén BC = 4cm.

(h.40) Xét A AMI: MA <MI +IA. A
Cong MB viao hai vé': :
MA + MB<MI + IA + MB
= MA + MB<IB +IA. (1) M
Xét A BIC : IB < IC + CB. B ‘ C
Hinh 40

Céng IA vao hai v€
IB+IA<IC+CB+1IA
= IB + IA < CA + CB. (2)
Tir(1),(2)tacé MA + MB <IA +1B < CA + CB.

Canh 4m khéng thé 13 canh bén, vi néu canh 4m 1A canh bén thi canh ddy
16n hon téng hai canh kia (9 > 4 + 4), trdi véi bat dang thitc tam gidc.

Vay canh 4m la canh ddy (thoa min 9 < 9 + 4). Chu vi cta tam gidc :
4+9+9=22(m).

(h.41) a) Gid s& B > 90° thi AC > BC, tréi X
vdi gia thiét.

Gia st C=90° thi AB > BC, trdi véi
gia thiét.

Viy B, C la cac gée nhon. a
B H c
Hinh 41

b) Ta cé diém H nam giita hai di€ém B va C.
AB > HB, AC > HC nén
AB+ AC>HB + HC=BC,

(h. 42) Goi C 1 giao di€ém clia dudng thang d va doan thang AB, C' 13 diém bt
ki nam trén dudng thang d (C ' # C). Hiy chimg minh AC' + C B> AC + CB
dé suy ra C 1a diém phai tim.

A
30

d C C’
>

Hinh 42 Hinh 43
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25. (h.43) Dé tra 1di cau hoi clia bai todn, cin xét khoang cdch BC. Xét A ABC

taco :

AB-AC<BC< AB+AC
tirc 1a 70-30<BC< 70+ 30
hay 40 < BC < 100.

a) Néu may phit séng & C cé ban kinh hoat dong bang 40km thi & B khéng
nhan dwge tin hiéu vi BC > 40km.

b) Néu may phat séng & C ¢é ban kinh hoat déng bang 100km thi & B nhan
dwoc tin hiéu vi BC < 100km.

26. (h.44) Xét A ABD: A
AD<AB+BD (1)
XétAACD: AD<AC+ DC. (2)

Cong timg vé ctia (1) va (2) :
2AD < AB + AC + (BD + DC).

AB+ AC+BC B D C
g Hinh 44

Suyra: AD<

27. (h.45) XétA AMB:
MA + MB > AB (1)

Xét A AMC: MA +MC>AC  (2)

Xét A BMC: MB + MC > BC (3)
Céng tirng vé cua (1), (2), (3) :

2(IMA+MB+MC)>AB+ AC+ BC. B C
Suy ra : Hinh 45

WA MEEMO ST T,

28. (h. 46) Canh 3dm c6 thé la
canh bén, ciing c6 thé 1a
canh diy cta tam gidc can.
— Néu canh 3dm Ia canh

bén thi chu vi ctia tam giac

cin bang : 3 5
3+3+5=11(dm).
— Néu canh 3dm 1a canh

3 3
a) b)

day thi chu vi clia tam gidc
can bang :
3+5+5=13(dm). Hinh 46
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Goi d6 dai canh con lai 13 x (cm). Theo bit dang thitc tam gidc :
T-2<x<7T+2,titclAS<x<9.

Do x 1a mét s6 tu nhién 1é nén x = 7. 2

Canh con lai bang 7cm.

(h. 47) V& diém D sao cho M i trung diém clia AD.

A AMB=A DMC(c.g.c) nén AB=CD, B ; " C

M
XétA ACD: AD<AC+ CDnén AD<AC+ AB.
Do AD = 2AM nén 2AM < AC + AB.
Suyra AM <M- D
Hinh 47

Bai tap bo sung

&L

3.2.

33

34

B6 ba khong thoa man bat dang thite tam gidc 13 6em, 7em, 13em. Chon (C).
Tim phuong 4n dé€ c6 bit dang thitc tam gidc.

Ddp 56 : (D).

a) Khong c6, vi 1 + 2 khoéng 16n hon 3.

b) Khéng c6, vi 1,2 + 1 khéng 16n hon 2 4.

a) Vi 3 + 3 < 7 nén tam gidc cn d6 c¢6 canh bén bang 7cm va canh day

bang 3cm.

b) Canh bén bang 8cm vi canh ddy bang 2cm.
¢) Canh bén bang 10cm va canh ddy bang Scm.

(h.bs.9).
Gia sir CD la mot diay cia dudng tron D
ban kinh R va AB la mét duong kinh cua
né. Taco :
— Néu C, O, D khéng thang hang thi
trong tam giac OCD cé B
CD <OC+ OD =2R = AB.
— Néu C, O, D thang hang thi
CD=0C+0OD=2R=AB,.
Viy trong moi truong hop ta ludn cé
duong kinh 1a day 16n nhat. Hinh bs.9




3.6.

§4.

D
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— Néu A, B, C khong thang hang thi B A ¢
trong tam giac ABC ta c6 AB+ AC > BC. a)

— Néu A, B, C thang hang va A &
giita Bva C hoac tring B, C (h.bs.10a)

thi AB + AC = BC. LI . =
— Néu A, B, C thang hang va A &

ngoai B, C (h.bs.10b) thi AB + AC > BC. Hinh bs .10
Viy véi ba diém A, B, C bat ki ta luén c6 AB + AC = BC.

(h.bs.11)

Vi AB khéng song song véi d nén AB cat d tai N.
Véi diém M bat ki thude d ma M khéng tring véi N thi ta ¢é tam gidc MAB.
Do dé

IMA - MB| < AB.
Khi M = N thi
IMA - MB| = AB.
Vay |[MA — MB| 16n nhit 13 bing AB, g
khi d6 M = N 12 giao diém ctia hai dudng
thang d va AB. Hinh bs.11
Tinh chat ba dudng trung tuyén cula tam giac A
1
(h. 48) GK=5CK  AG=2GM ; K
| 3
GKZECG;AMZEAG; B Y
Hinh 48
AM = 3GM.

(h. 49) Xét A ABC ¢6 cic dudng trung tuyén BD, CE bang nhau. Goi G la
giao diém ctia BD va CE.

, 2 1 2 ’y

Tacé6 BG=—-—BD, GD=-BD, CG=-=CE,
3 3 3
GEZ%CE.DO BD = CE nén BG = CG, GD = GE. E D
Do d6 A BGE = A CGD (c.g.c),suyra BE =CD. G
Ta lai c6 BE = lAB LU= lA'C nén AB = AC.
2 2 B C

Viy A ABC 1a tam gidc can. Hinh 49



33.

(h. 50) a) A AMB = A AMC (c.c.c) A
— AMB= AMC.
Ta lai ¢6 AMB+ AMC = 180° 34 34

nén AMB=AMC =90°. Viy AM L BC.

16 16

b) A AMC vuéng tai M nén theo dinh 1i Py-ta-go : B M c
Hinh 50

AM? = AC? - MC? =342 -16% = 1156 — 256 = 900
= AM = 30cm.

(h. 51) a) Goi AM, BN, CP la cac dudng trung A
tuyén cua A ABC. Ta ¢6 GD = AG = 2GM va
GD = GM + MD nén GM = MD.

A BMD = A CMG (c.g.c), suy ra

BD=CG= %CP (1)
, 2
Ta ¢6 BG=2BN (2)
GD = AG = %AM. (3) Hinh 51

Tir (1), (2), (3) suy ra cdc canh cia A BGD bang % cac dwong trung tuyén
cua A ABC.
b) Goi GE, DF la cdc duong trung tuyén cuia A BGD. Hay chang minh

BM = %BC, GE = %AB, DF =AN = %AC.

(h. 52) Goi G 14 giao diém ctia BD va CE. Theo bit A
dang thitc trong tam gidc GBC :

GB + GC>BC =10 cm B

=% %BD+%CE > 10cm

= BD + CE > E.]OCII]= 15cm.
P Hinh 52



36.

70

(h. 53) Xét A ACD, ta c6 CB la duong trung

tuyén.

Diém E thuoc doan CB va CE = %CB nén E la

E C
trong tAm cua A ACD.,
Do d6 AK 13 dirdng trung tuyén clia A ACD, vay o
CK =KD. D
(h. 54) a) Ap dung két qua clia bai 64 chwong II, Hinh 53

SBT Toan 7 tip moét vao cac tam gide ABC
va ABG, ta cé :

1 1
DE /[ AB, DE = EAB, IK//AB, IK= EAB .
Do dé: DE //IK va DE = IK. W

b) A GDE va A GIK c6:
DE =IK (cau a))

GﬁE = GTR (so le trong, DE//IK)

GED = GKI (so le trong, DE//IK)
Do d6 A GDE = A GIK (g.c.g), suy ra GD = GL.

Hinh 54

Ta ¢c6 GD = GI = A nén AGz%AD.

Chii ¥ : Nhu vay ta da ching minh duoc dudng trung tuyén BE cat dudng
trung tuyén AD tai diém G ¢6 AG= %AD. Chirng minh twong tu, néu ké
dudng trung tuyén CF thi dudng trung tuyén CF cat dudng trung tuyén AD
tai diém G' c¢6 AG'= %AD, tie 1a G ' tring véi G. Diéu d6 ching to rang :
Ba dudng trung tuyén cta mot tam gidc cliing di qua mot diém. Dé dang
2

chitng minh duge diém dé cidch mdi dinh ctia tam gide mot khoang bang 3

duong trung tuyén di qua dinh iy,



38.

(h.55) a) AAMC = A DMB (c.g.c), suy ra
AC=BDva C=MBD.
Hai géc so le trong C vi MBD bang nhau nén AC // BD. Suy ra
BAC+ABD = 180° A

(goc trong cung phia).

Ta di c6 BAC = 90° nén ABD = 90°.

. . B
b) A ABC va A BAD cé: v ¢
AB : canh chung
BAC = ABD = 90°
AC = BD (chimg minh trén). D
Do d6 A ABC = A BAD (c.g.c). Hinh 55

c¢) Tir cau b) suy ra BC = AD.
Talaicd AM= %AD nén AM = %BC :

Chiui y : Tir bai todn trén ta suy ra : Trong tam gidc vuéng, dudng trung tuyén
ting v&i canh huyén bang nira canh huyén.

1
(h.56) Tacé AM = EBC , BM = MC nén A
AM = BM = MC. g
A AMB c6 AM = BM nén la tam giac can, suy ra £ _ 4
PR M C
B=A;. (1) Hinh 56

AAMC c6 AM = MC nén la tam giac cén, suy ra
C=A,. (2)
Tir (1) va(2) suyra :
B+C= ELI +§2 = BAC.
Talai cé B+C+BAC=180° (téng ba géc cia AABC) nén B+C=BAC=90° .
Vay BAC = 90°,
Chii y. Tir bai toan trén ta suy ra : Néu mot tam giic c¢é duwdng trung tuyén

ting véi mot canh bang nira canh 4y thi tam giac d6 1a tam gidc vuobng,
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Bai tap b6 sung

4.1.

4.4.

4.5.

72

Do khodng cich tir trong tAm t&i mot dinh clia tam gidc bing % do dai
dudng trung tuyén di qua dinh dé nén E 14 trong tAm clia tam gidc ABC.
Chon (B).

Do ba duong trung tuy€n clia mét tam gidc dong quy tai trong tdm cia tam
gidc va trong tAm cdch méi dinh mét khoang bang % d6 dai dudng trung

. y o e OGTT ]
tuyén di qua dinh dé nén (B) sai (vi G = 0 ). Chon (B).

(h.bs.12) Goi O 1a giao di€ém ctia hai doan
thang AB va CD. Xét hai tam gide ACD va
BCD. Tir gia thiét suy ra I, J 1an lwot 1a trong
tam cia tam gidc ACD va tam gidc BCD.
Do dé6 OI = %AO, Al = %AO, QI = IEBO,

BI = 2BO.
3

Theo gia thi€t AO = BO nén

(h.bs.13) Ta co A
2 " 2
SaoB = ESAAlB (vi AO = EAAI) 1 B,
I : 1
SABA| = ESABC (Vl BAI = EBC) B Al C
Tirdosuyra Spgc = 255Ba, = 35408 Hinh bs.13

Néu Spop = Sem” thi Sype = 3.5 = 15 (cm?).
Xét sau tam gidc duoc danh s6 1a : 1, 2, 3,
4,5, 6 (h. bs.14).

Chirng minh hoan toan tuong tu nhuw bai 4.4
ta co

|
S = S = S — —S .
GAB GBC GCA = 3°ABC Hinh bs.14



4.6.

Ta lai cé

S; =5, 5;=5,;, 55 = 5 (vimoi cap tam gidc c6 chung dudng cao va hai day

bang nhau, vy siu tam gidc 1, 2, 3, 4, 5, 6 ¢6 dién tich bang nhau).

(h.bs.15)

a) Do AD = DE nén MD la moét
dudng trung tuyén cia tam gidc
AEM. Hon nira, do

cp-Lce=Llcom
2 2

nén C la trong tim cua tam gidc
AEM. Hinh bs.15

b) Céc duong thang AC, EC lan lwot cat EM, AM tai F, I. Tam gidc AEM ¢6
cdc dudng trung tuyén la AF, EI, MD. Ta ¢6 AADB = AEDC (c.g.c) nén

AB=EC.

Véjy:ACz%AF ;BCzCMz%MD ; AB =EC = %EI.

; s ssg . |
¢) Trudce tién, theo gia thiét, ta c6 AD = DE nén AD = EAE.

Goi BP, CQ la cac trung tuyén cia AABC.

ABCP = AMCF (c.g.c) =>BP=FM = %EM. Ta s& chitng minh CQ = éAM.

Ta co

AABD = AECD = BAD = CED = AB//EC = QAC = ICA.
Hai tam gidac ACQ va CAl ¢6 canh AC chung, QTC = Ia,

1 l 5
AQ = -Q—AB = EEC = IC nén ching bang nhau.

Vay CQ = Al = %AM.

Témlai: AD = %AE, BP = %EM va CQ = %AM.
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§5. Tinh chat tia phan giac cua mét géc

40. (h. 57) Ké MH 1L Ox, MK L Oy. Do chiéu réng cna thude bang h nén
MH = MK = h. Do dé M thudc tia phan gidc cta gbc xOy.

Hinh 57 Hinh 58

41. (h.58) Goi K 14 giao diém ctia hai dudng phin gide ctia hai gc ngoii tai B
va C.

Ké KD .l AB,KE.L.BC, KF .L AC.

K thude tia phin gidc cua CBD = KD = KE. (1)
K thuée tia phén gidc cla BCF = KE =KF. (2)
Tur (1) va (2) suy ra KD = KF.

Vay K thuéc tia phin giac cuia BAC , tite 1a dudng phan gidc trong ctia géc
A ciing di qua diém K.

42. (h. 59) Diém D phai dung 14 giao diém clia dudng trung tuyén AM va tia
phan giic cua géc B.

Hinh 59 Hinh 60

T4



43.

(h. 60) Xét diém M nam trong géc AOC. Tap hop cdc diém M cach déu OA
va OC la tia phin gidc Ox cua géc AOC.

Tuwong tu, xét di€ém M nam trong cdc géc AOD, DOB, BOC, tap hop céc
di€ém M 12 c4c tia phan gidc Oy, Ox', Oy'.

Vay tap hop phdi tim gém hai duong phin gide xx', yy' clia cdc géc tao boi
hai dudng thang AB, CD.

(h. 61) Pudng thang AB la dudng phan
gidc cua gée xOy.

Giai thich :

AD = AE = A thuéc tia phan gidc cua
g6c xOy.

BM = BN = B thuéc tia phan gidc cua
g6c xOy.

Véay AB la dudng phin giic cla gbc xOy.

Bai tap bo sung

3.1

Do M cung cich Ox, Oy nhitng khoang bang nhau nén M nam trén tia phin
gidc cia goc xOy. Goi A 1a chan dudng vuéng géc ké tir M dén Ox thi tam
gidc vuong AOM 1a "mot nira" tam gidce déu.

Viy OM = 2MA = 4cm. Chon (C).

Dé thAy OMAN 14 mét hinh vuéng nén OM = ON = AM = 3cm.

Cdch khdc : Do A nam trén tia phan giic clia géc xOy nén tam gidc MAO
vudng cin tai M, boi viy MO = MA = 3cm.

Twong tur, NO = NA = 3cm. Chon (C).

(h.bs.16)

a) Goi H 1a giao diém ctia AB va OM. c
Xét hai tam giac vuoéng AOM

va BOM. Ta ¢6 canh huyén OM chung,

MA = MB (vi M thudc tia phan giac H
clia géc O). Vay AAOM = ABOM. °

Suy ra OA = OB. Tir d6 6 AAOH = ABOH

(c.g.c). Suyra OHA = OHB = 90°, -
tirc 1a OM L AB. Hinh bs.16

13



5.4.

b) P& chitng minh OE 14 tia phan gidc ctia gée O, ta can ching minh hai tam
gidc vuong COE va DOE bang nhau. Hai tam gidc nay cé canh huyén OE

chung va OC = OD (gia thi€t) nén ching bang nhau. Suy ra EOC = @,
hay OE la tia phan gidc cua géc O.

(h.bs.17)
a) Ta s€ chitng minh tam gidc OBC c¢6 hai géc OBC va OCB bang nhau.

Ta c6 AABQ = AACP (c.g.c) nén ACP=ABQ.

A
Mit khde ACB = ABC do tam gidc ABC can

tai A nén OCB = OBC. Suy ra tam giac OBC

can tai O,

b) Hai tatt pike AOB 2. AOC 66 caith AO P Q
chung, AB = AC (gia thiét), OB = OC (theo a)).

Vay AAOB = AAOC (c.c.c). Suyra OAB = OAC = a5 L
hay AO la tia phan giac ctia géc BAC. Suy ra

O c4ch déu hai canh AB, AC. Hinh bs.17

c¢) Goi giao diém ctia AO véi BC 14 H. Hai tam gide AHB va AHC c¢é canh
AH chung, AB = AC vi BAH = CAH (theo b)). Vay AAHB = AAHC.
Suy ra HB = HC va AHB = AHC = 90°, titc 13 AO L BC va AO di qua

trung diém cta BC.

5.5. (h.bs.18)

16

Goi A, B, Clan lwot 1a chan dudng vuéng gée

ké tir I dén a, b, c. Xét hai géc trong clung a
phia E va F. Do I thuéc tia phan gidc cua géc

EnénlIA =1C. (1)

Do I thuéc tia phan gidc ciua gbéc F nén

IC=IB. 2) :
Tur (1) va(2) suy ra IA = IB = IC, tire 1a I cach

déu ba dudng thang a, b, c. Hinh bs.18



§6. Tinh chat ba dudng phan giac cua tam giac

45.

46.

47.

(h. 62) G la trong tam cua AABC nén G thu6c
duong trung tuyén AM., (1)

Trong tam gidc can, dudng phan gidc cua gbéc &

dinh ciing 12 dudng trung tuyén nén I cing thudc
duwong trung tuyén AM., (2)

Tir (1) va (2) suy ra A, G, I thang hang.

(h. 63) Diém cich déu cac dudng
thang AB vd BC nam trén cdc
dudng phan gidc (trong va ngoai)
clia gée B.

Di€m cdch déu cic dudng thang
AB va AC nam trén cdc dudng
phan gidc (trong va ngoai) cla
goc A.

Diém cidch déu cic dudng thiang
AB, BC, CA 1a giao diém cta
ciac duong phin giac trén, do la

bén diém I, K, M, N.

g . i 2
Deé khoang cédch néi trén 1a ngan
nhit, ta chon diem I, giao diém
cua cac dudong phin giic trong

cua AABC.

(h. 64) Kéo dai AM doan MD = AM.

]

M C

Hinh 62

Hinh 63

AAMB = ADMC (c.g.c) = A, =D, AB=CD.

Ta cb El = 1&2 ; ;&l = ]5 nén *22 = [3 Do d6 AACD cén, suy ra

AC=CD.

Tur (1) va (2) suy ra AB=AC. Vay AABC la tam giac can.

(1)

(2)

11



48.

49,

50.

78

]
=

ri ri
r [

D B M C
Hinh 64 Hinh 65
Cdch giai khac. Ké MH 1 AB, MK L AC (h.65). AM la tia phéin gidc cua
géc A nén MH = MK.
AMHB = AMKC (canh huyén — canh géc vuéng) = B=C.
Viy AABC la tam gidc cén.

(h. 66) Céic dudng phan gidc BD va CE cat nhau & K nén AK 14 dudng phan
gidc cua goc A.

Trong tam gidc can, dudng phin giic cia goc & dinh ciing 1a dudng trung
tuyén, do dé AK di qua trung diém M ctia BC.

A

Hinh 66 Hinh 67

(h.67) AABC can tai A nén duong trung tuyén AD ciing 1a dudng phéin giac.

Theo tinh chit tia phén gidc cia mét gbe, D thude tia phin gide cua gbée A
nén cdch déu hai canh ctia géc, do dé DE = DF.

(h.68) AABC c6 A = 70° nén
B+C=180°—-70° =110°.



N L R L - 0
To By = By, Bl s B 48,20 e
2 2

BIC = 180° - (B, + C;) =180° - 55° =125°.

Hinh 68 Hinh 69

51. (h.69) a) ABIC c6 BIC =120° nén
B+ Cy=180°—120°=60°,
Suy ra: B+C=60°.2=120°
Do dé: A =180° —120° = 60°,
b) B +C; = 180° - o,
B+C=2(180° — &) = 360° — 20,
A=180°—(B+C)=180° - (360° — 201)
= 180° - 360° +2a. = 20.— 180° .

52. (h. 70) Cac dudong phin gidc clia cdc gbéc
ngoai tai A va C cia AABC cat nhau tai K nén &
BK 14 tia phan gidc ctia gbéc B (xem bai 41). K

Céc tia phan gidc cdc gbéc A va C ciia AABC
cat nhau tai I nén BI 14 tia phin gidc cta géc -

B. Do d6 ba diém B, I, K thﬁng hang. B C
53. (h.71) a) Al la tia phan gidc clia géc A nén AR
ID'=]1E. (1)
Cic tam gide vudng ADI, AEI c6 DAI=EAI=45° nén Ia tam gidc
vuoéng can, do doé

AD=1ID, AE =IE. (2)
79



T (1) va (2) suy ra AD = AE. A

b) Ap dung dinh 1i Py-ta-go trong tam D E
gidc vuéng ABC :
BC? = AB® + AC? = 62 + 82 I
=36+64 =100 B F C
= BC=10(cm). Hinh 71

Ké IF 1 BC. AIBD = AIBF (canh huyén — géc nhon) = BD = BF.
AICE = AICF (canh huyén — géc nhon) = CE = CF,
Ta cé:

AB+AC-BC=AD+ DB + AE + EC- BF - CF.

Do BD =BF, CE =CF nén :
AB+AC-BC=AD+ AE
= 6+8-10=AD + AE

= AD + AE =4 (cm).

Theo cdu a) ta c6 AD = AEnén AD = AE = Z2cm.

Bai tap b6 sung

6.1.

Di€m O cich déu AB, AC nén O thudc tia phin gidc ctia géc A. Mat khéc,
O thudc tia phan gidc clia géc B nén O 13 giao di€ém cta ba dudng phan giic
cua tam giac ABC. Viy (B) sai con (A), (O), (D) ding.

DPap so : (B).

6.2. Tam gidc ABC co A =B+ C nénné vuong tai A ; AO, CO lan luot 1a tia

80
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5

phin gidc cia A va C nén BO la tia phin gidc ctia B. Ta c6

OBC + OCB = %(é + C) = 45° nén BOC = 135°. Chon (C).

(h.bs.19). Vi di€ém I c4ch déu ba canh cna
tam gidc ABC v niam trong tam gidc nén I
lA giao di€ém cta ba dudng phan gidc cua
tam giac ABC, tire 1a BI, CI lan luot 1a tia
phan gidc cua géc B va géc C. Do EF//BC

A

nén ]§1 = f] (so le trong), suy ra fz = ]§2.
Vay tam gidc EBI can tai B, tifc 1A EI = EB. B c
Twong tuta c6 FI = FC,

Vay EF = EI + IF = BE + CF. Sl




6.4. (h.bs.20) A
Do ba dudng phan gidc cuia moét tam gidc |
déng quy tai mot diém nén CM 1a tia phéin
gidc cna gée C.

a)%(£+§)=ﬂé+m=180%hﬁé B i

— 180° — 136° = 44°. Hinh bs.20

Suyra A+ B =244° = 88° Suyra C = 180° - 88° = 92°
Viy ACM = BCM = 92° : 2 = 46°.
b) Ta cé %(K+ﬁ) = 180° — 111° = 69°. Suyra A + B = 138°.

Suyra C = 180° — 138° = 42°. Vay ACM = BCM = 21°.
§7. Tinh chat dudng trung truc cia mét doan thing

54. (h.72) AABCcéntai A = AB = AC

= A thudc duong trung truc cua BC.
ADBC cantai D = DB = DC

= D thuéc dudng trung true cua BC.

AEBC can tai E = EB = EC
— E thudc duong trung trure cua BC.,
Vay ba di€ém A, D, E thang hang.

55. (h.73) D thu6c duong trung true cia BC = DB = DC. E
Hinh 72

E thuée duong trung trire cia BC = EB = EC.

. ABDE = ACDE (c.c.c)

I
|
|
B i C
|
|

Hinh 73 Hinh 74




56. (h.74) V& duong thang m 14 dwdng trung true clia AB. Giao diém clia m véi
d 1a diém C phai tim.

Chii v : Néu AB L d thi khéng tim duoe diém C.
57. (h. 75) a) Goi C 1a giao diém clia MB va d. Ta ¢6 : CA = CB (tinh chait
duong trung truc).
Do d6 : MB =MC+ CB=MC+ CA.
Xét AACM : MA < MC + CA.

Do doé MA < MB.

b) Chirng minh tuong tu cdu a) ta duge NB < NA. &

d
c
C D
! \\ /
N
B
Hinh 75 Hinh 76

58. (h.76) AC=AD = A thudc duong trung truc cua CD.

BC = BD = B thu6c dudng trung truc ctia CD.
Vay AB la dudng trung trire cia CD, do d6 AB 1 CD.

59. (h. 77) V& dudng trung trire m cta AB. Giao di€ém cta m va d 1a tam O
phai dung.

Chii y : Trudng hop m // d thi khéng dung duoc diém O. Trudng hop m tring
d thi cé v 86 diém O, do d6 ¢ v6 sé dudng tron thod man bai todn.

§ /
A M B
A B

Hinh 77 Hinh 78
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60.

61.

(h. 78) C4c diém C phai tim c6 tinh chat CA = CB vi ba diém A, B, C khéng
thang hang. Tap hop cdc diém C 1a dudng trung tric clia AB, trir trung di€ém
M cua AB.

(h.79) a) Ox la duong trung truc cuia AB y
= OA = OB (1) c
Oy la dudng trung truc cua AC &
=& = OC, (2)
Tir (1) va (2) suy ra OB = OC. 3 =
& ok o 4 X
b) AAOC cintai O = Oy =0, ; ilf

AAOB can tai O = O; = Oy. -
Hinh 79

Suy ra: 0y +03 =0, +04.

Do do6:

'51 +63 =+ 62 +64 = 2(61 +63) = 2}{6)1
=2.60° =120%

Vay BOC = 120°.
(h. 80) a) Goi H 1a giao diém clia dudng

B
thang a véi AC. 2
AMHA = AMHC (c.g.c) = MA = MC.
Do dé !
MA + MB = MC + MB. /M a

H
Goi N 1a giao diém cta dudng thang a véi i
BC (dé chimmg minh NA = NC).
Néu M khéng trung véi N thi c
MA + MB=MC + MB > BC Hinh 80

(bat dang thic trong ABMC).
Néu M trung véi N thi

MA + MB=NA + NB=NC+ NB = BC.
Vay MA + MB = BC.
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b) Tir cau a) ta suy ra : Khi M tring véi N thi téng MA + MB 14 nho nhit.
63. Ap dung két qua clia bai 62.

Bai tap bo sung

7.1. ViM thu6c dudng trung trwe cia doan thang AB nén MA = MB. Tuwong tu,

NA = NB. Ta ¢c6 AAMN = ABMN (c.c.c) nén cac khﬁng dinh (A), (B), (C)
sai va (D) dung.

Ddp 56 : (D).
7.2. Hai tam giac can ABC va ABD c6 chung diy AB nén c6 CA = CB

va DA = DB. Suy ra CD la dudng trung tric ctia doan thang AB, do dé E
thuée CD.

Tam gidc ABC 1 tam gidc déu nén c6 AB = AC = BC, suy ra dudng trung
trire ciia BC di qua A va dudng trung true cia AC di qua B.

Pap 56 : (B).
7.3. (h.bs.21)

a) Vi D thuéc dudng trung true cta A
BC nén DB = DC. Mat khac, D & giita
AvaCnén AD = AC- DC.

Néu BD = S5em ; AC = 8cm thi
CD=BD=5mvaAD=8-5=3(cm).

b) AC=AD + DC= AD + BD B " I
=32+114=14,6(cm). Hink bs.21
7.4. (h.bs.22)
a) Vi ba dudng trung truc cla tam &

gide déng quy nén D thudc dudng
trung truc cua canh BC. Mat khac
duong trung true cua canh BC di qua
trung diém ctia BC nén D 1a trung
diém ctia canh BC.

b) Ta ¢c6 ADEB = ADEA (c.g.c) nén B D C
]§ = :&1_ Tuwong tur Ei = ;&2.

Suy ra ;{ = £| off 32 = ﬁ S Hinh bs.22
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T,

7.6.

§8.
64.

65.

(h.bs.23)

Vi AM Ila dudng trung tuyén cua tam A
gidc ABC nén M 1a trung di€ém clia

canh BC.

Gia st AM L BC. Khi d6 AM Ia
dudng trung true cta doan thang BC.
Suy ra AB = AC. Diéu nay mAu thuin B H M t C
voi gia thiét AB # AC. Viy trung
tuyén AM khéng vuéng géc véi BC.

(h.bs.24)

Ta ¢6 [IMA — MB| > 0 véi mét diém M tuy B
y va [MA — MB| = 0 chi véi cdc diém M

ma MA = MB, tiic 1a chi véi cdc diém M A

nam trén dudng trung tnye ciia doan thang AB.

Mait khic M phai thudéc d. Vay M 1a giao d
diém clia dudng thang d va dudng trung truc

ctia doan thang AB. C6 giao di€ém nay vi

AB khoéng vuéng goéc véi d.

Hinh bs 23

X

Hinh bs.24

Toém lai : Khi M 1a giao di€m clia d va dudng trung true ctia doan thang AB
thi [MA — MB| dat gid tri nho nhét va bang 0.

Tinh chat ba dudng trung truc cua tam giac

(h. 81) Diém O phai tfim 14 giao diém cdc dudng trung trire cia AABC.

B.,
A %
LY
A
ol 9%
[ o %
‘\
B 0 1/
- 2 4\}
= \
%
\\
C 1 [ ‘\
A E C
Hinh 81 Hinh 82

(h. 82) KD la dwong trung true cia AB = KA = KB = AKAB can tai K
= K, =K;= AKB=2K].
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KE la dudng trung true cuia AC = KA = KC = AKAC céan tai K
= K, =K, = AKC=2K,.
Suyra  AKB+AKC=2K, +2K, = 2K, +K,)=2DKE. (1)
Ta lai c6 DA // KE (cung vuéng géc véi AC) ma D=90° nén
DKE = 90°. (2)
Tir (1) va (2) suy ra : AKB+ AKC =180° .

Vay B, K, C thang hang.

66. a) Theo hinh 82 clia bai 65 ta suy ra diém K nam trén canh huyén BC cna
AABC vuéng tai A.

Diém K 14 giao diém clia cdc dudng trung trire ctia AB, AC nén KB = KA,
KA = KC, do d6 KB = KC. Diém K lai nam trén canh BC nén K 1i trung
diém cta BC. Do dé dudng trung truc ctia BC ciing di qua K.

Vay cdc dudng trung truwe clia tam gide vuéng di qua trung diém clia
canh huyén.

b) Theo chimg minh & cau a), trung diém K cta BC c¢é tinh chat
KB = KC = KA. Viy dudng trung tuyén AK bang nira canh huyén BC.

67. (h.83) Goi A, B, C 12 ba diém trén dudng vién. Ké cdc dudng trung truc ciia
AB va cua BC, ching cat nhau tai O.

. 7 . . 7 A A
Diém O cich déu ba diém A, B, C nén la tim ctia dudng tron.

A
B
C
D
O B ° M @ C
Hinh 83 Hinh 84

68. (h. 84) AABC cén tai A, AM la trung tuyén nén AM ciing 1a dudng trung
trire cia BC. D 12 giao diém clia cdc dudng trung true ciia BC va ctia AC nén
D ciing thudc duong trung true cia AB. Vay DA = DB.
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69.

(h. 85) a) D thubéc duwdng trung truec cua A
AB nén DA = DB, viy AABD cén tai D.

E thuéc dudng trung truc cua AC nén

EA = EC, vay AACE cantai E. 1
b) O 12 giao diém cdc dudng trung truc th"“-...D‘/ E .-~ C
ciia AABC nén OA = OB = OC. Do dé TN

duong tron (O ; OA) diqua A, B, C.

Bai tap b6 sung

8.1.

8.4.

Vi O thuéce dudng trung true cua canh AB nén OA = OB. Vi ba dudng trung
trurec cia mot tam gidc déng quy nén OA 13 dudng trung trire cia BC, do dé

OA 1 BC. Vi tam gidc ABC cén tai A nén dudng trung trure AO déng thoi la
dwong phan gidc cta géc A, do d6 AAOB = AAOC, suy ra AOB = AOC.
Do tam gidc ABC can tai A nhung khong 13 tam gidc déu nén O khong 13
giao diém ctia ba dudng phan gidc clia tam gidc ABC. Vay O khéng cich
déu ba canh ctia tam gidc ABC.

Ddp s6 : (C).
Xem bai tap 06.
Chon (D).
(h.bs.25)

Vi E thuoc dudng trung trure clia doan thang A
AB nén EA = EB, hay tam giac EAB can tai

dinh E. Suy ra B= Al Tuong tw, cé
C= ;{2_ Ta cé

AL — A 7 = % By B E F C
EAF=A-(A1+A2)=A-B+0).
szt khac Hinh bs25

o

B+C=180° - A = 180° - 100° = 80°.
Do dé EAF = 100° — 80° = 20°,

(h.bs.26)

Theo bai 8.3 tadicé A| = By, A2 = C1. (1)

Ta ¢6 O 1a giao diém ctia ba dudng trung
trire cua tam gidc ABC nén OA = OB = OC, Hinh bs.26
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hay céc tam gidc OAB, OAC va OBC can tai O. Suy ra OAB = OBA,
OAC = OCA, OBC = OCB. K&t hgp véi (1), ta c6 OBM = OAM,
OCN = m, hay OAM = OBC = OCB = OAN. Viy AO la tia phan giac
clia gbc MAN.

§9. Tinh chat ba dudng cao cta tam giac

70. (h. 86) Trong AABC vuéng tai B: AB L BC nén AB A
la dudng cao, CB 1. AB nén CB la dudng cao.

B 1a giao di€ém clia cdc dudng cao ké tir A va tir C nén

la trure tam cia tam giac ABC.

71. (h.87) a) Xét AABC, cic dudng cao AD, BE cat nhau B C
tai I nén I 14 trure tAm cta tam giac. Vay CI L AB. Hinh 86

b) Tam giac BEC vuéng tai E, ta c6 :
EBC = 90° - C=90° - 40° = 50° .
Tam gidc BID vuéng tai D, ta ¢é : BID = 90° — IBD = 90° — 50° = 40°,

DIE = 180° — BID = 180° — 40° =140°.

A A

400
B D C B C

Hinh 87 Hinh 88

72. (h.88) Truc tim ciia AHAB 14 di€ém C.
True tam ctia AHAC 1a diém B.
Truc tAm cia AHBC 1a diém A
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74.

76.

7

(h. 89) ABEC v ACDB ¢6 E = D = 90°
canh huyén BC chung,

canh géc vuéng BD = CE.

Do d6 ABEC = ACDB (canh huyén — canh géc E D
vuéng). Suy ra EBC = DCB.

Tam gidc ABC ¢6 hai géc bang nhau nén l1a tam g C

giac can, Hinh 89
(h. 90) Truc tam cia AABCla A.

True tam cua AAHB 1a H.

True tAim cua AAHC 1a H.

B C

Hinh 90 Hinh 9]

(h. 91) Céc duong thang AC, BD, KE ciing di qua mét diém vi chiing 1 céc
dwong cao cia AEAB: EK | AB, AC | BE, BD 1 AE.

(h. 92) AABC cén tai A, AM la dudng trung A d
tuyén nén AM la dudng cao, do dé
AM 1 BC. (1)
Ta lai co
d 1l AM. (2)
B M K

T (1) va(2) suyrad// BC.
Hinh 92

(h. 93) a) AABC can tai A, AE la dudng cao nén
AE la duong phan giac.

AACD can tai A, AF 1a dudng cao nén AF la dudng phan giac.
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78.

79.

80.

90

AE va AF i cic tia phin gic ctia hai géc ké bi BAC, CAD nén AE L AF.

D
A
A F
H D
-
B E C B C
Hinh 93 Hinh 94

(h. 94) Trong tam gidc can, dudng phan gidc cta géc & dinh cling 12 dudng
cao, do @56 AD | BC.

Xét AABC, tac6 AD L BC, CH 1L AB, AD

va CH cat nhau & D nén D 13 true tAm cua A

tam gidc. Vay BD 1L AC.
(h. 95) AABC can tai A nén dudng trung
tuyén AM ciing 1a dudng cao. 13 13
Xét AAMC vuodng tai M .

AM? sAC M= 132 -5

=169-25=144 =122 B M C

Vay AM = [2cm. Hinh 95
(h. 96) AABC c6 AC> AB nén B > C. A
Ta lai ¢6 B+A;=90°, C+A,=90° nén 1| 2

B+A; =C+A,.

-

Do B>C nén A| <A,. B H C
Chii y : S€ sai lam néu giai nhu sau : Hinh 96

DPuong xién AC > AB nén hinh chi€éu HC > HB.
Do HC>HBnén A, > A, (d6i dién véi canh 16n 1a géc 16n) (1)



31.

Tir HC > HB khong suy ra duge A, >A, vi HC, HB, A,, A, la céc canh
va cdc gbe trong hai tam gidc. Trong hai tam gidc bét ki, khong thé khang
dinh d6i dién véi canh 16n hon 1a gée 16n hon.

(h.97) a) AABC va ACEA c6: F A E

AC : canh chung,
CAB=ACE

(so le trong, AB // DE), B H o
ACB=CAE

(so le trong, BC // EF).

Do dé6 AABC = ACEA (g.c.g), ‘ D

suy ra BC = AE. Hinh 97

Ching minh tuong tur, BC = AF. Do dé A 13 trung diém cilia EF.

b) Goi AH la dudng cao cia AABC. Ta ¢c6 AH L BC, EF//BC nén AH LEF.
Ta lai ¢6 A 13 trung diém cta EF nén AH 1a dudng trung trire ctia EF. Nhur

viy dudng cao AH clia AABC la duong trung trire cua EF.

Chirng minh twong tu, duong cao BI cia AABC la duong trung truc cta DF,
duong cao CK ciia AABC la duong trung true cua DE.

Viy cédc duong cao cuia AABC la cdc duong trung true ciia ADEF.

Chii y : Ta di c6 dinh li : Cac dudng trung true cua ADEF gap nhau tai mét
diém. Do dé cdc dudng cao ciia AABC ciing gap nhau tai mot diém.

Bai tap b6 sung

9.1.

Truc tAm cla tam gidc nam trong tam giidc chi véi tam gidc nhon, nam
ngoai tam gidc chi véi tam gidce tli, trung véi mot dinh ctia tam gide chi véi
tam gidc vuéng. Chon (D).

Chon (D). 2
(h.bs.27) 1
Dé€ tinh géc AMB, ta can tinh ;‘11, ]§1 .
Trong tam giac vuéng AHB cé %
A1 =90° — ABH = 90° —67° = 23°. *
Trong tam gidc vuoéng AKB cé ; N
B H C

B; = 90° - BAK = 90° - 55° = 35°, Hinh bs.27
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Viy trong tam giac AMB coé

AMB = 180° — (Ay + Bp) = 180° — (23° + 35°) = 122°,
A

9.4. (h.bs.28) Xét tam gidc vudéng BKM. Do

9.5.

9.6.

92

BMC = 140° nén Bj = 140° - 90° = 50°.
Trong tam giac vuéng AHB c6

A =90° - By =90° - 50° = 40°,

Tam giac ABC cén ta1 A, c6 A = 40° nén

B=C=(180° - 40°) : 2 = 70°. a3 .
Hinh bs .28

(h.bs.29) Gia sir hai tia phan gidc cua cac
gée ngoai tai dinh B va C clia tam gidc ABC
cat nhau tai O. Ta s& chimg minh AO I tia
phan gidc cua géc A.

Ké cic dudng vuéng géc OH, OI, OK tir O
14n lwot dén cdc dudng thang AB, BC, AC.

Vi BO l1a tia phin gidc cia goc HBC nén

OH = OI. (1)

Vi CO la tia phéan giac cua géc KCB nén

OI = OK. (2)

Tir (1) va (2) suy ra Ol = OH = OK. (3) Hinh bs.29

Tir (3) suy ra AO 13 tia phan gidc ctua géc BAC va ta ¢6 di€éu phai
chirng minh.

(h.bs.30)

Ta c6 AA' L AB' vi chung la hai tia phan giac
cta hai géc ké bii. Tuong twr A'A 1L AC'. Vi
qua A chi c6 mét dudng vudng gdc véi AA'
nénba diém B, A, C thiang hang va A'A 1 BC,
hay A'A la mét dudng cao cua tam gidc
A'B'C'. Hoan toan twong tu ta chimg minh
duge BB va C'C 1a hai dudng cao cla tam
giac AB'C.

Mat khéc theo cdch chitng minh cta bai 9.5
ta cé6 AA', BB', CC'1a ba tia phan gidc cla Hinh bs.30

cdc géec A, B, C ctia tam gidc ABC. Tir d6 suy ra giao diém ctia ba dudng phén
gidc cua tam gidc ABC 1a trie tAm cta tam gidac A'B'C.




Bai tap on chuadng I
82. (h.98)a) AABCc6 AB< ACnén
ACB < ABC. (1)
AABM c6 AB = BM nén la tam giac cén.

—

Suy ra M = ﬁl . Ta lai co M —Hil = ABC (g6c ngoai cua AABM) nén

M = %AEC. (2)

Chitng minh twong tv, N=—ACB. (3)

Tir (1), (2), (3) suyra: N<M.
b) AAMN ¢6 N <M nén AM < AN,

83. (h.99) Xét cdc duong xién ké tir A dén BC :
Dudng xién AB < AC nén hinh chiéu HB < HC.

A A
i
1| 2 :
I
I
I
I

1 u---
B H C H
a)
Hinh 99

_ Néu B nhon (h.99a) thi ﬁ+£| = é+£2 (cting bang 90°).
Xét AABC: AB<ACnén C<B.Do dé A, > A, titc Ih HAB< HAC.

— Néu ]% ti (h.99b) thi B nam giita H va C nén HHEB i HFKI:C :
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83.

86.

94

Ta biét rang mdi canh ctia tam gide phai nho hon téng hai canh kia.

— Néu canh 16n nhat cua tam gidc c¢6 d6 dai Scm thi hai canh kia cé d6
dai : 2cm, 4em ; hoac 3em, 4em.

— Néu canh 16n nhat ctia tam gidc c¢é d6 dai 4cm thi hai canh kia ¢ d6 dai :
2cm, 3cm.
— Canh 1én nhat clia tam gidc khéng thé c6 d6 dai 3em.
Vay c6 ba tam giac v&i do dai canh la :
Scm, 2cm, 4em ;
Scm, 3cm, 4em ;

4cm, 2cm, 3cm.
(h. 100) Xét M 1a mot di€m tuy v. Ta lubn cé :

MA + MC = AC (xay ra d4du bang néu M thubc

doan thing AC). M

MB + MD = BD (xay ra dau bang néu M thudc

doan thang BD). C
Do dé: D

MA + MB + MC + MD = AC + BD (xay ra déu

biang n€u M 1a giao di€ém clia cdc doan thang AC va BD).

Nhir vay : Téng MA + MB + MC + MD nhé nhat bing AC + BD khi M 1a
giao diém cuia AC va BD.

Hinh 100

(h. 101) a) Theo tinh chit cua trong tim tam gidc : A
AG = 2GM.

Suy ra S, o = 250 (Vi day AG = 2GM, chung
chiéu cao ké tir C).

b) Savp = Sgme (Vi ddy BM = MC, chung chiéu g M C

c) O cau a)ta c6: SAGC = QSGMC :
Tuwong tuwta co Sace = 2S56MB -

Ta lai cé : SGMC = SGMB (cAu b)) nén SAGC = SAGB = SBGC .



87.

38.

89.

(h. 102) a) Diém nam trong géc xOy cdch déu Ox vd Oy nam trén tia phan
gidc Ot cna gée xOy.

Diém cdch déu A va B niam trén dudng trung true d ctia AB.
Diém M phai tim 13 giao di€m cilia tia Ot vd dudng thang d.

b) Néu OA = OB thi tia Ot nam trén dudng thang d nén cé vé s6 diém M
thod min cdc diéu kién trong ciu a).

A

Hinh 102 Hinh 103

(h. 103) — Diing thuée cé chia khoang, 14y diém A thudce tia Ox, di€ém B
thudce tia Oy sao cho OA = OB.

— K& doan thang AB.
— Diing thuée ¢6 chia khoang, 1y diém M 12 trung diém clia AB.
— Ké tia OM.

Giai thich : AAOB cén tai O, OM la trung tuyén nén OM la tia phan giac
cua goc xOy.

(h. 104) Ké AH L a, HA cat dudng thang b
tai B.
Ké AK 1 b, KA cat dudng thang a tai C.

Ké Al 1L BC. Pudong thang Al s& di qua
di€ém O,

Giai thich : Xét AOBC, BH va CK la cac
dudng cao, chiing cat nhau tai A nén A 1a Hinh 104

true tAm cta tam gidc. Ta lai ¢6 AI L BC nén Al nam trén duong cao di
qua O.
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90.

91.

96

(h. 105) a) Giai twong tu nhu bai 57, ta c¢é d

MA < MB. M N

b) Giai twong tu nhur ciu a), ta c6 NB < NA. ’ *

¢) Néu K nam trong Pg thi theo cdu b) ta cé : .

KB < KA, trdi v6i dé bai. O T %
Néu K nam trén d thi KA = KB, trdi véi dé bai. P, P,
Vay K nam trong P, . Hinh 105

(h. 106) a) E thudc tia phan giac cua géoc CBH nén EG = EH.

Hinh 106
E thudc tia phan gidc cia géc BCK nén EG = EK.
Vay EH = EG = EK.
b) EH = EK = AE la tia phan giac cua géc BAC.

c) AE la tia phan gidc clta géc trong tai A cia AABC, AF 1a tia phan giac
cua gée ngoai tai A cuia AABC nén AE | AF (tinh chét tia phan gidc cna hai
gdc ké bu).

d) Theo cau b), AE 1a dudng phan gidc cia géc A. Twong tu BF 1a dudng
phin gidc cta géc B, CD 1a dudng phan gide ciia gée C. Cic dudng thang
AE, BF, CD la cac dudng phian giac cuia AABC.

e) Theo ciu c¢), EA 1a dudng cao cua ADEF. Twong tr FB va DC ciing 1a
duwong cao cuna ADEF. Vay EA, FB, DC la cac duong cao cia ADEF.



II.1. Vi dudng cao va dudng trung tuyén xuit phat tir cing mot dinh 14n lwot 14
dudng vudng géc va dudng xién ké tir cling mot di€ém dén cling mét dudng
thang nén ta cé diéu phai chimg minh.

IIL.2. (h.bs.31)
o
BC < 2AC néu EBC = CD < AC. A

Xét tam gise ADC. C6 Dj = Gj + B.

Theo gia thiét G = 90° nén D; la gdc tu. 1

Canh AC déi dién véi goe Dy nén la canh 16n B L D ¥ C
nhit, viy AC > DC hay 2AC > 2DC = BC. i bs 31
IIL3. (h.bs.32)

Dé ching minh BOG = C‘E)_]‘), ta ching

minh BOD = GOC. Xét tam gidc OAB, ta

¢6 BOD = —(A + B) = ~(180° = &). (1)

2 2
Xeét tam giac vuéng OCG, ta cd B GD C

GFC = 900 — %(’j = %(]800 g é) (2) Hinh bs.32

Tir (1) va (2) suy ra BOD = GOC. Vay BOG = COD.

II1.4. (h.bs.33)
Xeét tam giac vuong AHB. Ta cé

ABH = 180° - 112° = 68° ;
A1 =90° — ABH = 90° - 68° = 22°.
Tam giac ABC céan tai B ¢c6 B =112° nén
BAC = (180° - 112°) : 2 = 34°.
Do dé Ay = 34° : 2 = 17°. Tird6 suy ra Hinh bs.33
HAD = A| + A2 = 22° +17° = 39° ;
HDA = 90° — HAD = 90° — 39° = 51°,

IL5. (h.bs.34)
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II1.6.

IIL.7.

98

Goi giao diém cia CM va AB 1a C,;. Ta can
chitng minh CC; 1 AB va C, la trung diém ctia
doan thang AB. Vi trong moét tam gidc ba
dudng cao déng quy nén CM hay CC,; vuéng
géc vl AB. Hai tam gidc vudéng CC/A va
CC,B béng nhau vi ¢6 A = B, CA = CB nén
C,A = C,;B, hay C, 1a trung diém clia AB. Vay
MC 1a dudng trung true ctia doan thang AB.
(h.bs.35)

Xét tam giac A'BC. Vi AC la dudng trung truc
cua BB' nén cé6 61 = 62. Vi AB la duong
trung trire cia CC' nén ]§1 = ]§2. Suy ra AB,
AC lan lwot 1a dudng phan gidc cia ciac goe
A'BC va A'CB. Vay ba dudng phin giic cua
tam gidc A'BC dbéng quy tai A, hay A 14 diém
nam trong tam gidc A'BC va cdch déu ba canh
clia tam gidc nay.

(h.bs.36)

a) Hai tam giac vuéng ABH va
EAI bang nhau vi c6 AB = EA,
BAH = AEI (cung phu véi
gbéc EAI). Tuwong tu hai tam

gidc vuéng ACH va GAJ bang
nhau. Suy ra EI = AH = GJ.

Mat khic, JKG =IKE (d6i
dinh), do d6 AEKI = AGKIJ.
Tir dé ta c6 EK = GK, hay K

1A trung diém cta EG.
Vay AK 1a trung tuyén cuna
tam giac AEG.

Hinh bs 36



b) Theo a) AEKI = AGKJ nén KI = KJ. Mat khac, theo gia thi€t K la trung
di€ém ctia AL nén Al = LJ. Ta ¢6

AL=AJ+JL=AlJ+ Al=HC+ HB=BC.
¢) Hai tam gidc ALB va BCD bang nhau va ¢6 AL = BC, AB = BD va
BAL = 90° + EAL = 90° + ABC = DBC.

Suy ra ALB=BCD. Mat khéc ta ¢ ALB+LBH = 90° nén BCD + LBH = 90°,
suy ra LB L CD, titc CD la mét duwdng cao cua tam giac LBC,
d) Lap luan twong tu ciu c), ta ¢ BF la mét dudng cao cua tam giac LBC.
Vay ba dudng thang AH, BE, CD 1a ba dudng cao clia tam gidc LBC nén
ching déng quy.

II1.8. (h.bs.37)

a) Ta c6 ABDF = AEFD (g.c.g).

Suy ra BD = EF. Theo gia thi€t, D la trung
diém ctia BC nén CD = DB = EF.

Hai tam gidc CDE va EFA bang nhau vi CD = EF,
CDE = CBA = EFA va ECD = AEF (cac
gbc dong vi). Suy ra CE = EA. R

b) Goi D 1a trung diém ctia BC, E 14 trung diém ctia AC. Theo cau a) dudng
thang qua D, song song véi AB phai cat AC tai trung diém cia AC nén
duong thang dé phai di qua E, hay DE//AB.

¢) Goi D, E, F theo thif tur 13 trung diém ctia BC, CA, AB. Dudng trung truc
cua BC phai vuéng géc véi EF (vi EF//BC), hay né 1a mét dudng cao cua
tam gidc DEF. Suy ra ba dudng trung true cia tam gidc ABC 1a ba duong
cao cua tam gidec DEF. Do d6 tam dudng tron ngoai ti€p tam gidc ABC (giao
diém cha ba dudng trung triuc cla tam gide ABC) Ia trwc tAm cha tam
giac DEF.
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ON TAP CUOI NAM

Phan dai sd

1.

12

a

100

PE BAI
o a b " . T X
Giastr x==—, y==— (a,b,m € Z, m > 0) va x < y. Hiay ching to rang néu
m m
2a+1

chon z = thitacox<z<y.

2m

Tinh : [214— 31] : [—4l+3l]+7l-
2 2 6 4 2
Tim x biét ring :

G M o (V) o

3 4 2
B (e o
3 2

1l 50 va —a7
3

So sanh :
2

E:
b) V37-414 va  6-4f15.

Tam gidc ABC ¢6 chu vi bang 24em va cdc canh a, b, c tilé véi 3,4, 3.
a) Tinh cdc canh cua AABC

b) Tam gidc ABC ¢6 phai la tam gidc vudng khong ? Visao ?

a) 8

Trong mat phang toa do hiy vé dudng thang di qua hai diém O(0 ; 0) vi
A(1 ; 2). Dudng thang OA 1a dé thi clia ham s6 nao ?

Ham s6 y = f(x) duoc cho badi cong thire y = —1,5x.

a) V& d6 thi ctia ham s6 trén ;

b) Bang dé thi hiy tim cdc gia tri f(=2), f(1), f(2) (va kiém tra lai bang
cach tinh).

Hay stru tAim mot biéu dé hinh quat (trong sdch, bdo hoac tai mét cudc trién
|Am) réi néu v nghia ctia biéu dé dé.



9,

10.

L.

)

Hai voi nuée cuing 14n lwot chay vio hai bé. B thit hai ¢é san 50 1it nuée.
Bé thit nhat chwra cé nuwde. Mbi phiit voi thit nhat chay vao bé 1 dwoc 20 lit,

voi thit hai chay vao bé 2 duoge 30 lit.

a) Viét biéu thirc dai s6 mo ta s6 lit nurée trong moi bé sau thdi gian x phuit.

b) Tinh lrong nuée cd trong mbdi bé sau x = 1, 2, 3, 10 phiit r6i dién két qua

~ kd
vao bang sau :

Phut

e 1 2 3 10

Bé |

Bé 2

Ca hai bé
Dédnh diu v vao 6 ma em chon 14 nghiém cna da thiic

1)2x -5 2,5 0 -2.5
2) 2x% - 50 =5 |=125| 5 | 125
3)13x - 26 -2 2 13 -13
) ot gogd —q 1 ~2 2

Phan hinh hoc
Cho hinh 107 trong d6 B=40°, D=130°, A B
e 40,

AB // DE. Tinh BCD.
Cho géc vudng xOy, diém A thude tia Ox, C
diém B thuoc tia Oy. Goi D, E theo thit tir 12
trung di€ém ctia OA, OB. Dudng vuéng gbc 130°
vol -OA tai D va dudng vuﬁng‘géc véi OB tai D B
E cat nhau & C. Ching minh rang :
a)CE=0D; BYCE.LCD: Hinh 107
EYEA=CB: d) CA // DE ;

e) Ba diém A, B, C thang hang.
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3,

Tim gi4 tri clia x trén hinh 108 biét rang AB // DE.

A B
D
E
85° 30
E A B C
Hinh 108 Hinh 109

So sdnh cdc canh clia tam gidc CDE trén hinh 109 biét ring BE // CD.
Cho tam giac ABC vuéng tai A, phan giac BD.
a) So sanh cac d6 dai AB va AD ; b) So sanh cac do6 dai BC va BD.

Cho tam gidc ABC vuéng tai A, phan giac BD. Ké DE L BC (E € BC). Goi
F 14 giao diém clia BA va ED. Chitng minh rang :

a) BD la duong trung truc cta AE ;

b) DF = DC ;

c) AD < DC.

a) Chitng minh ring : Néu tam gidc ABC c¢6
dudng trung tuyén AM bang ntra canh BC
thi tam giac d6 vuéng tai A.

b) Ung dung : Mot t& gidy bi rdch & mép
(h.110). Hay dung thude va compa vé dudng
vuong géc voi AB tai A.

Huong dan : V& diém C sao cho CA = CB, § A
r6i vé diém E thudce tia d6i cta tia CB sao
Cho CE = CB Hinh 110

8*. Cho tam gidc nhon ABC, dudng cao AH. V& diém D sao cho AB la dudng

.

102

trung trire cia HD. V& di€ém E sao cho AC 1a dudng trung true cliia HE. Goi
M, N theo thif tir 12 giao diém clia DE véi AB, AC. Xét xem cic dudng thang
sau la cac duong gi trong tam gidc HMN : MB, NC, HA, HC, MC, tir d6 hay
chirng minh rang MC vuéng gbc véi AB.

Tam giac ABC vuobng tai A, duong cao AH, HC — HB = AB. Chitng minh
rang BC = 2AB.



LGOI GIAIL, CHi DAN, PAP SO

Phan dai sé

1. V]x-::ynénac:b.Tacéx:i:Q—a,y:izé.
m 2m m 2m
. 2a+1
Chons6 z= ; Do2a<2a+1nénx<z. (1)
m

Doa<bnéna+ 1 <bsuyraZ2a+2<2b.

Taco2a+1<2a+2<2bnén2a+1<2b,dodoz<y. (2)
Tr(l)va(2)suyra: x<z<y.

Nhan xét trén cho thiy : trén truc s6, giira hai di€ém hitu ti bat ki, tén tai mot
diém hitu ti, do d6 tén tai vo s di€ém hitu ti.

Dat A=21—|—3l, B:—4l+31-Tacé:
3 2 6 7

12

A=2l+3l=(2+3)+(l+l]=5+§=35 ;
3 2 32

& 7 6 7 42 42
Vay taco . A:B+71=E:[—43]+E:ﬂ+£: @
2 6 43+ 2 43 2 86
.y
y 3
Bl e [—] (—3)

3. Tacé: Dl) 9 — 10 =
() (3 e G e
| 5l fa] £ —| |

3 > (-1 3 > (1)
72 3
—(-5 o
) 102( ) i ¢ go s W
_ﬁi(—l) 285% 7 3 73 2L
2 7
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(-40)> 1600 400
3722 84 2

Do dé ta dwoc : —ﬁ-xtﬁﬁ :ﬂ:[—gjz—%.
: 21 21 21 21
2 a2l
4. a) 8—:4—-50=2-50=-48<-47.
3 3
b) J3T 536 =6=3 J3T 56 (1)
~J14 5415, (2)

Tir (1) va (2) suy ra: V37 —/14 >6-+/15.

i a)Via,b,ctilévéi3, 4,5via+b+c=24(cm), nén:
a b ¢ a+b+c 24
3 4 5 34445 12
Vaya=6,b=8, c =10 (tinh theo cm).

b) AABC 1a tam gidc vuong vi a® +b” = 36+64 =100 = ¢2.

6. Trudc hét hiy xdc dinh cdc diém O va A. O chinh I géc toa d6. A 1a diém
c6 hoanh d6 1a | va tung d6 1a 2. Xem hinh 111,

Duong thang OA 14 dé thi cia ham s6 y = 2x.

h J
2 f~-igl RS
i
11 |
I
|
1 -
O 1 X
4+-1
Hinh 111
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) L

10.

1.

a) HS tu vé.

b)PS: f(-2)=3, f(1)=-15 £2)=-3.
HS tur tim.
a)Bé 1 :20x ; BE2:30x + 50 ;
b)
Phut
_, | 2 3 10 X
Bé
Bé 1 20 40 60 200 20x
Bé 2 80 110 140 350 30x + 50
C# hai bé 100 150 200 550 50x + 50
HS tur giai.
Phan hinh hoc
(h. 112) K& CK // AB. Do CK // AB, A B
DE // AB nén CK // DE. pr-
AB// CK = BCK = B=40° (so le trong) C K

2

CK // DE = DCK bi CDE (géc trong

cung phia)

— DCK =180° —130° = 50° .

Do dé :

N\

(1]

130

D

Hinh

BCD = BCK + DCK = 40° +50° = 90° ,

12

(h.113) a) CE // OD (cung vuéng gbc véi OB) = Ei, = 6| (so le trong)

AOCE = ACOD (canh huyén — géc nhon) = CE = OD.

b) CD // OE (cung vuéng goc véi OA) = BEC = EEB (so le trong).

Ta lai cé BEC = 90° nén ECD = 90°.
Viy CE L CD.

105



¢) CD la dudng trung truc cuna OA = CO = CA.
CE la dudng trung truc cia OB = CO = CB.

Do dé CA = CB.
y y
B B
ER C ERL4ANC
1 '\\ ) \\
S 23
\\ F \\
LY L LY
1 s A
0 D A X O D" A X
Hinh 113 Hinh 114

d) (h. 114) Ta ¢6 CE = OD (cau a))

ma OD = DA nén CE = DA.

Ta lai ¢6 ECD = 90° (cau b)).

Do d6 AECD = AADC (c.g.c)

= ]3] = 63 — CA // DE (hai géc so le trong bang nhau).

e) Cdch 1. Theo cau d): CA // DE. Chitng minh tirong tur : CB // DE.

Qua C ta cé CA va CB cung song song v&i DE nén theo tién dé O-clit : A, C,
B thiang hang.

Cdch 2. CO = CA = AOCA can = dudng cao CD la dudng phan gidc cua
g6c OCA = C, =Cy = OCA = 2C,.
Chirng minh tuong tur : él = 64 — OCB= 2(51 ;
Do dé6:
OCA +OCB = 2C, +2C, = 2(C, + C;) = 2ECD = 2.90° = 180°.

Vay A, C, B thang hang.
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(h. 115) Keé CK // AB. Do CK // AB, DE // AB

nén CK // DE. 30°

Ta c6 AB//CK = BCK=B=30° c/ K
(so le trong). \

Suy ra <

DCK = BCD - BCK = 100° - 30° = 70°. E D

CK //DE= D=DCK = 70° (so le trong). Hinh 115
Vay x = 70°.

(h. 116) Trude hét ta tinh cac gée cua AECD.

A AEC can tai E= A =C, = 30°.

CED la gbc ngoai cua AAEC T

e ik i '+ A 85° 30°
:>CED—A+C1—30 + 30 =60, Iy B .

BE //CD = ACD = ABE =85° (déng vi) Hinh 116
= C, = ACD-C; =85° —30° = 55°.

XétAECD:  D=180°-CED-C, =180°-60° —55° = 65°.
Trong A BCD: C, <CED <D= ED < CD < EC.

(h.117)a) D; > B, (gbc ngoii clia A BDC) B

ma ]§1 :]§2 nén ]31 >]§1. 1\

A ABD ¢6 D, > B nén AB > AD. g

A D C

b) Cdch I. Dy > A (gbc ngodi clia AABD)

- 5 a5 5 Hinh 117
ma A =90" nén D2 = 00",

ABDC c6 D, >90° nén D, >C, do d6 BC > BD.

Cdch 2. Xét ciac duong xién BD, BC. Hinh chiéu AC > AD nén dudng xién
BC > BD.
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(h. 118) a) A ABD = A EBD (canh huyén — géc nhon) = BA = BE, DA = DE.
Do dé6 BD la dudng trung true cia AE.

b) A DAF = A DEC (g.c.g) = DF = DC.
c) Xét A DEC vuoéng tai E :

DE < DC (canh géc vuéng nhod hon canh huyén).
Ta lai c6 DA = DE (céu a)) nén DA < DC.,

F B A
Hinh 118 Hinh 119

a) Xem chimg minh & bai 39.

b) (h. 119) AABE c6 dudng trung tuyén AC bang %BE nén BAE = 90°.

Vay AE | AB.

(h. 120) M thuéc dudng trung truc cia A E
HD nén MH = MD. MB la dudng trung N

truc cia diy HD cla tam gidc céin
HMD nén MB la tia phan gidc clia géc
HMD. Tuong tu NC 1a tia phén gidc cia

goéc HNE. Vay MB, NC la cic dudng

phin gidc gbe ngoai cia A HMN., B H C

Céc dudng thang MB, NC cat nhau tai Hinh 120
A nén HA 1a dudng phan gidc goc trong ciia A HMN.

HC vuéng gbéc véi HA tai H nén HC la dudng phin gide gbc ngoai cua
A HMN.

Céc duong thang HC va NC cat nhau tai C nén MC 1a dudng phén gidc géc
trong cia A HMN.



MB va MC la cdc tia phin gidc cta hai géc ké bu nén MB L MC,
Vay MC | AB.

(h. 121) Trén HC lay D sao cho HD = HB. A
Tam gidac ABD c6 dudng cao la duong trung
tuyén nén la tam gidc cén, suy ra

ADB=B. (1)
Tacé: DC=HC-HD-= B  H ' ' D C
=HC—HB=AR=AD Hinh 121

nén AADC céan, do dé DAC = é suy ra
DAB=B. (2)

Tir (1) va (2) suy ra ADB =B = DAB, do d6 AABD I tam gidc déu.
Suy ra AB = BD = AD = DC. Vay BC = 2AB.
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