B GIAO DYC VA PAO TAO

PHAN BUC CHINH (Téng Chi bién)
TON THAN (Chl bién)
v0 HOU BINH - TRAN PHUONG DUNG — NGO HUU DONG
LE VAN HONG - NGUYEN HU'U THAO

TOANY

TAP MOT
(Tai ban l&n thir mudai 1am)

NHA XUAT BAN GIAO DUC VIET NAM

Hay bae quan, giit gin sdich gido khoa dé danh tang cho cdc em hoc sinh lép sau !
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Chuong | - CAN BAC HAI. CAN BAC BA

§1. Can bdc hai

Phép toan ngudc clia phép binh phuong
la phép toan nao ?

Cén bac hai s6 hoc
G 16p 7, ta 44 biét :
e Cin bic hai chia mot s6 a khoéng 4m 13 s x sao cho X'=a.
e 86 duong a c6 ding hai can bac hai 13 hai s§ d6i nhau : S6 duong
kf hiéu 13/ va s6 &m k{ hiéu 13 —+/a .
e 56 0 c6 diing mot cén bac hai 13 chinh 6 0, ta viét w{a =0.
m Tim cdc cdn bdc hai ciia moi 56 sau :
4
a)9,; b} — ; c}0,25: d) 2.

9
DINH NGHIA

Vi 56 duomg a, s6 a duge goi la cdin bdc hai s6 hoc ciia a.
8§60 ciing duge goi la cdn bdc hai s6 hoc ciia 0.

Vi dy 1. Cin bac hai s6 hoc cia 16 1a V16 (= 4).
Can bic hai s6 hoc clia 5 12 Js.

P Chty.Véia=0,tacé:
Néux=+a thix20vax" =a;
Néux20vax*=athix=+a.
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Ta vi€t

x20,
sy
X =a.
Tim cdn bdc hai s6 hoc cia moi 56 sau :
a)49; b) 64 ; c)81 ; d)1,21.
Gidi mdu

V49 =7,vi720va 7> = 49.
Phép todn tim cén bic hai s6 hoc clia s6 khong a4m goi 12 phép khai
phuong (goi tit 13 khai phuong). D€ khai phuong mot s6, ngudi ta c6 thé
dung mdy tinh bd tdi hodc ding bdng s6 (xem §5).

Khi bi€t can bac hai s6 hoc clia mot s6, ta d& dang xdc dinh duge cic can
béc hai chia né. Ching han, can bac hai s hoc clia 49 13 7 nén 49 c6 hai
can béc hai 13 7 va -7.

Tim cdc cdn bdc hai ciia méi 56 sau :

a) 64 ; b)81; c)1.21.
So sanh cac cin bac hai s0 hoc
Ta d3 biét :
Vi hai s6 a va b khong 4m, nfu a <b thi Va <+/b.
Ta o6 thé chimg minh dugc :

Vi hai s6 a va b khong 4m, néu Va <+Jb thia<h.
Nhu vay ta co dinh Ii sau day.

DINH L1{
Vi hai s6'a va b khéng dm, ta cé
a<bo va< .
Vi du 2. So sanh
a)lva\ﬁ; h)ZvﬁJg-
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Gidi
a)l-::Zn&n\ﬁc:\E. Vay1<~j£.
b) 4 < 5nén V4 < V5. Vay 2 <+5.

So sdnh

a)4va \15 ; b) V11 va 3.
Vi du 3. Tim s8 x khong 4m, biét :

a) Jx >2 i b)J:_cf.:l.
Gidi

a) 2 =4, nén Vx >2 o6 nghia la Vx > V4.
Vixéﬂnﬁn&}ﬁ@x}ti.vayx::-&
b) 1=4/1, nén vx <1 cénghiiala vx < V1.
Vix20nén vx <1 &x<1.Viy0<x<l.
Tim s6'x khong am, biét :
a)Ix>1; b) Vx <3.
Bai tGp
Tim cén bac hai s6 hoc clia mdi s sau rdi suy ra cin bac hai clia ching :
121; 144; 169; 225; 256; 324; 361; 400.
So sdnh
a)2vav3 ;  b)6vaal ; c) 7 va V47 .

Diing mdy tinh bd tii, tinh gid tri gin ding ca nghiém méi phuong trinh
sau (lam tron d€n chit s8 thip phan tha ba) :

a)x>=2; b)x2=3;
) xX*=3,5; d) x>=4,12.

Huténg ddn. Nghiém cla phuong trinh x* = a (v6i a 2 0) 13 cdc can bac hai
clia a.
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4. Tim s6 x khong 4m, bi€t :
a) Vx =15 ; b) 2vx =14 ;
c) Vx <2 ; d) V2x < 4.

5. D4, Tinh canh mot hinh vuong, bi€t dién tich clia né bing dién tich cla
hinh chi¥ nhat c6 chiéu rong 3,5m va chifu dai 14m (h.1).

14m

3,5m

a) b)
Hink 1

C6 thé em chira biét

T thdi xa xura, ngudi ta da thdy gilra Hinh hoc va Bai s6 c6 méi lién quan mat
thiét. Khai niém c&in bac hai cling cé phén xust phat tif Hinh hoc. Khi biét d6 dai
canh hinh vudng, ta tinh dudc dién tich hinh dé bang cach binh phuong (hay
néng I&n lu§ thira bac hai) d6 dai canh. Ngudc lai, néu biét dién tich hinh vudng,
ta fim dudc d6 dai canh clla né nhd khai phuong s8 do dién tich. Ngudi ta coi
phép |8y c#in bdc hai s6 hoc |2 phép todn ngudc clia phép binh phuong va coi
viéc fim cfin mét s& |a fim "céi gbc, cai ngudn". Diéu nay hién coén thdy trong
ngdn ngir mét s8 nudc. Chang han, & tiéng Anh, tir square cé nghia la
hinh vuéng va cling cb nghia 1a binh phudng, 1t root cé nghia la ré, 1a ngudn
gbc, con tif square root 1a cén béac hai.
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2.

§2. Can thic bac hai va hding ddng thire YAZ = |A|

Can thidc bac hai

Hinh chit nhat ABCD c6 duong chéo D A
AC =5 cm va cgnh BC = x (cm) thi canh
5 25-x2
AB = V25— x2 (cm). Vi sao ? (h.2). |
X
Ngudi ta goi V25-x2 1a can thic Hinh 2

béc hai ciia 25 — x°, cdn 25 — x_ 12 biéu thic 14y can.

Mot cdch tong qudt :
Véi A la mot bidu thitc dai 56, ngudi ta goi A la cdn thite bdc hai ciia A,
com A duge goi i bidu thitc 1y cdn hay biéu thitc dudi ddu cdn.

JA xdc dinh (hay cé6 nghia) khi A ldy gid tri khong dm.

Vidu 1. \3x 1a can thic bac hai clia 3x ; v3x xdc dinh khi 3x > 0, tic
13 khi x > 0. Ching han, v6i x = 2 thi V3x 1y gid tri V6 ; v6i x = 12 thi
V3x 18y gid tri V36 =6.

Vi gid tri ndo ciia X thi N5 - 2x xdc dinh ?

Hing ding thic JAZ = |a|

Dién 56 thich hgp vao 6 tréng trong bdng sau :

a ) | 0 2 3
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DINH Li

Vi moi 563, ta c6Va® =|al.

Chitng minh
Theo dinh nghia gid tri tuyét d6i thi [a|2 0.
Ta thdy :
Néu a = 0 thi |a| = a, nén (|-13D2 = al;
Néu a < 0 thi |a| = -a, nén (|a)” = (~a)” = a".
Do d6, (|a)? = a* véi moi s6 a.

Véy |a| chinh 13 cén bic hai s6 hoc clia az, tﬁc]ﬁ\/a_! = |al.

Vi dy 2. Tinh
a) V122 ; b) V(=7)2.
Gidi

a) Jl?: 112 = 12.
b) V(-7)* =|-7 | =7.

Vi du 3. Riit gon

a) VW2 -1 ; b) V(2—-5)2.

Gidi
a) V&2 -2 =[V2-1=v2-1 i 25 1).

Vay VW2 -1% =2 -1.
B V2 -v5)2 =[2-V5] =v5-2 vi V5> 2).

Vay y2 -5 =5 - 2.

timdapan.com



10

> Chit §. Mot cich téng qudt, véi A 1a mgt bidu thite ta c6 NVA® =|A),
c6 nghia la :

J?:Ane"uﬁzo(tﬁcIﬁAlﬁygi&trikhﬂngam};
VAZ = _ A nés A <0 (t6c 12 A 16y gif tri am).

Vi du 4. Rit gon

a) V(x-2)% v6ix>2; b) va® véia<O.

Gidi

a) yx-2) =[x-2|=x-2(ix22).

b) va® = @7 =1,

‘.’ia-::ﬂnénas<{],dud6|a3|=—a3.

Vay Va® = (véia<0).
Bai tGp
Véi gid tri ndo clia a thi mdi cén thic sau c6 nghia :

a) Jg; b) v-5a ; c)vd-a ; d) J3a+77?
Tinh

aAVO,D%;: b 1/(—0,32; )-VELD2 ; 9)-044(-0,4).

Riit gon cédc biéu thic sau :
a) V2 -V3)* ; b) Y3 -V11) ;

c)zJa?véiaEO; d}3\’{a—2)2 véia<?2.
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10.

11.

12.

13.

14.

15.

Tim x, bit :
a)\lx_zz'?;

c) 4x2 =6 ;

Chimg minh

a) (V3-1)2=4-243;

Tinh

a)-wfl_ﬁ.\/z_ﬁhfﬁ :\/4_9
B)W;

b) Va2 =|-8] ;
d)'\/??=|—12|.

b) V4—-2v3 — 43 = 1.
Luyén tGp

. b) 36 : v2.32.18 — /169 ;
d) V32 +42 .

Tim x d€ mdi can thic sau c6 nghia :

1
a) V2x +7 ; b) V-3x+4; ¢ : d) V1+x2.

Rit gon céc biéu thiic sau :
a) ZJa_z —5a vdia<0;

c) \)9&4 +3a2;

Phén tich thanh nhén tr
2
a)x -3,

c) x2 + 2J3_x +3,;
Hudng ddn. Ding k€t qua :

4z’

b) #25&2 + 3a vGiaz0;

d)5 42% -3a° véia<0.

b)xz—ﬁ;
d}xz—z-\Ex + 5.

Véia>0thia= (Va).

Gidi cdc phuong trinh sau :
a) x-5=0 :

b) x2 — 2411 x + 11 =0.
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16. P4, Hiy tim chd sai trong phép chimg minh "Con mudi ning bing
con voi" dudi day.

Gid sit con mudi ndng m (gam), cdn con voi ning V (gam). Ta cé
m2+ V2=v24m?,
Cong cd hai v€ v&i — 2mV, ta cd
rﬂ2 - 2mV + V2 = VZ— 2mV + mz,
hay m-V)?=(V-m)?
L&y can b4c hai mi v€ clia ding thic irén, ta duge

Jm - V)2 = (v - m)?.
Do d6 m-V=V-m,.
T d6 ta ¢4 2m = 2V, suy ra m = V. Vay con mudi nang bing con voi (!).

§3. Lién hé giua phép nhan va phép khai phuong

1. Binhli
m Tinh va so sdnh : Jﬁ va JI_G-JZ_S
DINH Li
Vi hai sé'a va b khong dm, ta cé
Vab=asb.
12
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Chitng minh. Via > 0 vd b2 0 nén va.vb xéc dinh vd khong am.

Ta o6 (Wa.vh)? = (va)2.(Wb)? =ab.

Vay +a .+/b Ia can bic hai s6 hoc ciia a.b, tic Ia vab = va/b.

» Chi §. Dinh li trén c6 thé md réng cho tich ciia nhiéu s6 khéng am.

2. Apdung

a) Quy tic khai phirong mét tich

Muén khai phuong mét tich cia cde sé khéng am, ta c6 thé khai
phuong titng thita 56 réi nhan cdc két qud vdi nhau.

Vi du 1. Ap dung quy tc khai phuong mot tich, hdy tinh :

a) \/49.1,44 .25 ; b) 4/810.40.

Gidi

a) 49 .1,44 .25 = J49./1,44 .\/25 =7 .1,2.5 =42,

b)4/810 .40 = /81.4.100 = V/81.¥4 /100 =9.2.10 =180.
Tinh

a) J0,16.0,64.225 ; b) 250 . 360.

b) Quy tic nhan céc cin bac hai

Muén nhdn cdc cdn bdc hai cia cde 56 khong am, ta cé thé nhdn cdc
56 dwdi ddu cdn vdi nhau réi khai phuong két qud dé.

Vidu 2. Tinh
a) V5 .20 ; b) 1,3 .4/52 .410.
Gidi

2) V5.20 = |/5.20 = 100 =10.
b) V1.3 .v52.410 = {1,3.52.10 = \f13.52 = J13.13.4 = J(13.2)* =26.

13
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23 AT

a) Y3 .75 ; b) v20.472./4,9.
» Cht y. Myt cich téng qudt, vi hai biéu thicc A va B khong dm ta c6
JAB=VA ./B.
Dc biét, vdi biéu thitc A khéng ém ta cé
WAY =VAZ = A.
Vi du 3. Rit gon cdc hiéu thdc sau :
a)v3a.\27a v6ia20 ; b) v9a2b* .
Gidi

2) V3a.+27a = V3a.27a = V81a? = y/(92)% = |9 =9a (via > 0).
b) ¥9a2b? = v9.vaZ .Vb* =3.ja|.J(b2)? = 3Ja| b2.

Ta con c6 thé rit gon nhu sau : Y9a?b? = J(32b2)? = |3ab? = 3|a|b2

Riit gon cdc biéu thitc sau (vdi a va b khéng am) :

a) V3> J12a : b) «[2a . 32ab2.

Bdi tép
17. Ap dung quy tic khai phuong mét tich, hiy tinh

a) /0,09 .64 ; b) v2°.¢-7% ;
c) 412,1.360 ; d) y22.3%.

18. Ap dung quy tic nhan cic cin bac hai, hdy tinh

2) V7.V63 ; b) ¥2,5.4/30.448 ;
c) V0.4 .6, ; d) 2745415

14
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19.

Riit gon cdc hifu thic sau :

a) sJ{I,36a2 viia<0; b) af‘(_:l—a]2 vdiaz3;
1
0) y27.480-2) véia>1; & — a‘@-b)’ viia>>.
a_

Riit gon céc bifu thiic sau :

’Za ’3& 52
a) 3 - ?vﬂiazﬂ; b) V13a .,[— v6ia>0;
a

c)v/5a.v45a —3a v6ia>0 ; &) (3 — 2)> -0, 2 .V/180a2 .

Khai phuong tich 12 . 30 . 40 duogc :
(A) 1200; (B) 120; © 12; (D) 240.
Hay chon k€t qui diing.

Luyén tGp
Bi€n ddi cic biéu thic dudi ddu cén thanh dang tich ri tinh
a}m - b) m -
c) m; d) m
Chimng minh
a) (2-V3)2+V3)=1;
b) (V2006 — v2005) va (v2006 + 2005 ) 1 hai s nghich d&o ciia nhau.

Riit gon va tim gid tri (Jam tron d€n chit s§ thap phan thd ba) cha cdc
cén thic sau :

a) VA1 +6x+ 93P  taix= —2;

b) y922(b2+4—-4b) taia=-2,b= 3.
15
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25. Tim x, bi€t :

a) V16x =8 ; b) Vax =5 ;
c) JOx-1)=21; d) 1/4(1_3)2 -

26. a) Sosinh v25+9 va V25 + V9 :

b) Véia >0 va b>0, chingminhva+b < va + vb.
27. So sénh

a) 4va 243 ; b) =5 va-2.

§4. Lién hé gita phép chia va phép khai phuong

1. Pinhli
/e

Tinh va inh
m nh va so sdn ZSWJE

DINH Lf

Vi 56'a khong am va 56 b duong, ta c6
-t
b Vb

a
Chitng minh. Via 2 0 va b> 0 nén — xdc dinh va khong am.

Vb

Ta o6 [ﬁ)z_ﬂ_i.
Vb _(Jt_,)z_b
Vay% lﬁcﬁnbachaisﬁh{;ccﬁa = , tdcla J;—%.
16
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2. Apdung
a) Quy tiéc khai phuong mét thuong

a
Mudn khai phuong m¢t thuong 5 trong dé 56 a khong dm va sé b

duong, ta cé thé ldn lugt khai phuong sé a va sé'b, réi ldy két qud thi
nhdt chia cho két qud thit hai.

Vi du 1. Ap dung quy téc khai phuong mét thuong, hdy tinh

% R
D121 ) V15" 36

Gidi
25_J2_5_5

21 sJ'lZ
9 3 5
E'aﬁ ﬁ \J TR E'_

Tinh

225

a) J— ; b) 4/0,0196 .

256
b) Quy tic chia hai can bac hai

Mudn chia cdn bédc hai ciia s6'a khéng dm cho cdn bdc hai cia s6'd duong,
ta c6 thé chia 56 a cho 56°b rdi khai phuong két qud dé.

Vidu 2. Tinh

Gidi

J ’sn

— —5:

‘ ‘]1 J4_25 9 7
e Vs Ve s V575
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E Tink

) N % J52
a) —; i
111 V117
2 Cha §. Mgt cdch tdng qudt, véi bidu thitc A khdng dm va bifu thire
B duong, ta c6
A VA
B B
Vi du 3. Riit gon c4c bi€u thdc sau :
42 J27
i — b) —m véia> 0
25 Ja
Gidi

N~ s 5
272 [o7a _
b) . =9 =3 (véia>0).

; >
a) 30 )Jlﬁ_?. vaiaz(
Bai tap
28. Tinh
) il by f2e;
225 25
0,25 8.1
Vo’ 9 16

18
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29,

31.

32,

Tinh
V2 V15
ﬂ}m; b)ﬁ;
T o
N 2335

Rit gon cdc bifu thic sau :

2 4
#K : 2 J" :
y —41.1'6‘1)(::-0,}!:(]; b) 2y~ . —zvﬂly{ﬂ;
y 4y

25x2 54 16
c) Sxy . —Gvdlxczﬂ,y}{]; d) 0.2x"y" . 3 vix =0,y =0.
¥

Xy
a) So sdnh v25-16 vﬁJﬁ—«/l_ﬁ;
b) Chimg minh ring, v&i a>b > 0 thi Ja-+b <a-b.

a)

|

Luyén tGp
Tinh
9 4

a) 1—Ei 55 0,01 ; b) {1,44.1,21-1,44.04 ;

1652 — 1242 1497 - 762
C) 4|—m— d —

164 457° - 384

Gidi phuong trinh
a) V2x-+50=0 ; h)ﬁx+J_—J_2+J§;
c) Jg.xz—\fl_2=0; J— J_ 0.

Rit gon cédc biéu thiic sau :
3 27 .
2 ) (a—S) i
a) ab”. 24\1’61&{0,[);&{]; b) y|J—— vGia>3;
a‘b 48

timdapan.com
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36.

9+12a+4a% ab :
c) = vdiaz-15vab<0; d)(a-b). zvmac:b-c:ﬁ.
b (a-b)

Tim x, biét :
8) Jx-3)2 =9 b) V4x2 +4x +1=6.

M&i khdng dinh sau ding hay sai ?
Visao?

2) 0,01 = 40,0001 ; 1
b) -0,5=~0,25 ; M
c) V39 <7va 39 >6;

d (4-13).2x < 3(4-13) *

@2}{{\/5.

D4, Trén luéi 6 vudbng, mbi 6 vudng
canh lcm, cho bén diém M, N, P, Q
(h.3).

Hiy xdc dinh s6 do canh, dudmg Hinh 3

chéo va dién tich clia t gidc MNPQ.

§5. Bang can bac hai

[ M&t cong cu tién Igi dé khai phuong khi khdng c6 may il'nh.]

Dé tim can béc hai clia mot s duong, ngudi ta ¢ thé sir dung bang tinh sén
cAc can bac hai. Trong cun "Bang s6 v6i 4 chil 6 thap phan” cia V.M. Bra-dixa,
béng can bic hai 14 bing IV ding d€ khai can béc hai ciia bt cit 6 duong
nio c6 nhiéu nhét bon chit s6.

Gidi thiéu bang
Béng can bic hai dugc chia thanh cdc hiang va cdc cdt. Ta quy udc goi tén
clia cdc hang (cot) theo s6 duge ghi & cot ddu tién (hang dfu tién) cla
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mdi trang. Can bac hai clia cdc s6 duge viét bdi khong qud ba chit s§ i
1,00 d€n 99,9 duge ghi sin trong bang & cdc cot tir cdt 0 dén o6t 9. Ti€p
d6 1a chin c6t hiéu chinh dugc dung d€ hiéu chinh chit s6 cudi chia can
béc hai clia cdc s§ dugce viét bdi bén chit s6 tir 1,000 dén 99,99.

2. Cach diang bang

a) Tim can bac hai coa sé Iém hon 1
va nho hon 100 N

Vidy 1. Tim /1,68 .

Tai giao cia hang 1,6 va cot 8, ta thiy
$6 1,296. Vay /1,68 ~ 1,296 (mau 1).

Vidy 2. Tim -\,‘39,18 :

Tai giao cha hang 39, va o6t 1, ta thiy
0 6,253. Ta cé \/39,1 ~ 6,253.

R4 o0

i
o

g |aees >

Mdu 1

Tai giao clia hang 39, va c6t 8
hiéu chinh, ta thfy s6 6.
Ta ding s6 6 ndy dé hiéu
chinh chit s6 cufi & sO
6,253 nhu sau :

S5 aEett] I
o €-----| oo

39, |--—-- »| 6,
6,253 + 0,006 = 6,259. -

Vay /39,18 ~ 6,259 (méu 2).

m Tim
a) J9,11 ; b) q,,‘39,82.

Bing tinh sdn can bac hai clia tic gid V.M. Bra-di-xo chi cho phép ta tim
truc ti€p cén bac hai clia s6 16n hon 1 va nhd hon 100. Tuy nhién, dua vio
tinh chét clia can bac hai, ta vin ding bing nay d€ tim dugc can bac hai
clia s khong 4m 1ém hon 100 hoac nhd hon 1.

Mdu 2

21
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b) Tim céin bac hai ciia s6 16m hon 100
Vidy 3. Tim \1680.

Ta bi€t 1680 = 16,8 . 100.

Do d6 /1680 = /16,8 . 100 =10 . /16,8.

Tra bdng ta duge V16,8 = 4,099. Vay 1680 =~ 10.4,099 = 40,99.

Tim

a) \911 ; b) V988 .

¢) Tim céin bac hai coa sé khéng 4m va nhd hon 1
Vidu4. Tim JO,GOI&S "

Ta bi€t 0,00168 = 16,8 : 10000.

Do d6 /0,00168 = /16,8 : 4/10000 = 4,099 : 100 = 0,04099.

2 Chi §. DE thuc hanh nhanh, khi tim cdn bdc hai cia s6 khéng dm lon
hon 100 hodc nhd hon 1, ta ding hudng ddn cia bdng : "Khi doi ddu
phdy trong s6 N di 2, 4, 6,... chit s6' thi phdi doi ddu phdy theo cing chiéu
trong s6 IN di 1, 2, 3,... chit 56" (vi du 3 minh hoa truong hop doi ddu
phdy & 56'16,8 sang phdi 2 chit 56 nén phdi doi ddu phdy & 56 4,099 sang
phdi 1 chit 56°; vi du 4 minh hoa truong hgp doi ddu phdy ¢ 56 16,8 sang
trdi 4 chit 56 nén phdi doi ddu phdy ¢ 56 4,099 sang trai 2 chit 56).

E Diing bdng cdn bdc hai, tim gid tri gdn diing ctia nghiém phuong trinh

22
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Bai tGp

Ding bdng 56 dé tim cdn bdc hai s6 hoc ciia méi s6 sau day réi dung mdy
tinh bo tii kiém tra va so sdnh két qud (tix bai 38 dén bai 40).

S84 02 95:; 31:. 68
115: 232; 571: 9691.
0,71; 0,03; 0,216; 0,811; 0,0012; 0,000315.

Bi€t /9,119 ~ 3,019. Hiy tinh

\J911,9 ; V91190 ; \/0,09119 ; 1}(],[!]{]9119.

Ding bing can bic hai dé tim gid tri gdn ding cla nghiém mdi phuong
trinh sau :

a)x>=3,5; b) x> = 132.

/7] €6 thé em chura biét

Thdi xa xua, con ngudi lam tinh béng cach d&m ngén tay, ngén chén réi dén dét
ngdn tay, dét ngén chén ; khi glip cac s6 16n hon, ngudi ta ding hon séi,
hat cdy. Sau d6, ho |am ra céc ban tinh gdy (cé thé bat ddu do ghép xau céc
hat cay lai). DUng ban tinh gdy, ngudi ta cé thé tinh toan dudc vdi ca céc s8
thap phan. Hién nay, ban tinh gay vin cén dude sl dung ngay céd & céc nudc
rdt sdn may tinh bd tdi.

Su phét trién cla khoa hoc, ki thuat va nhu cdu thuong mai da doi hoi phai dit
ra céc bang tinh s@n. Céc nha thién vln hoc, todn hoc Cé-péc-nich (Ba Lan),
Ké-ple (Birc), Né-pe (Anh) la nhilng ngudi diu tién xay dung ki thuat tinh toén
va dé |ap ra nhiéu bang tinh sén. Bang s vdi 4 chir s8 thap phén la mét dang
bang tinh sdn nhu thé.

Ngay nay, nhimg chiéc may tinh bé tii gon nhe khéng chi thay thé& céc bang
tinh sén @& tinh mét cach nhanh chéng ma con 6 d8 chinh xéc cao hon. Tuy
nhién, cling nhu céc ban tinh gay, céc bang tinh s&n v&n cé nhirng wu thé&
rieng nén ngudi ta van ti€p tuc ding ching. Manh hon nhimng chiéc may
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tinh bé 1Gi va cling dé dang mang theo bén ngudi 1a nhitng chi€c may tinh
xach tay.

Chudi hat cdy dé dém, ban tinh gdy, chiée mdy tinh bd tii
v chife mdy tinh xdch tay.

§6. Bién ddi don gidn biéu thirc chiia cdn thiic bac hai

Bua thira s ra ngoai dau cén
Véia>0, b2 0, hay ching t6 NaZb = avb.
s Ding thic Va’b =avb trong [?1] cho phép ta thuc hién phép bién déi

vaZb =avb (véia >0, b > 0) Phép bi€n dbi nay dugc goi 1 phép dua
thita 56 ra ngoai ddu cdn.

» Dai khi, ta phdi bi€n déi biéu thidc dudi ddu can vé€ dang thich hop réi
mdi thuc hién duge phép dua thira s6 ra ngoai d4u can.

Vidyl

a) 4J32.2 =3./2.

b) V20 = 4.5 = 22 .5 = 245.

e C6 thé sit dung phép dua thira s6 ra ngodi d4u cin dé nit gon bibu thic
chira cén thirc bac hai.

Vi du 2. Riit gon biéu thic

timdapan.com



3J§+JE+J§.

Gidi

3 5+Jﬁ+ 5=3J§+\f22.5+\5
— 5+2J§+J§
=(3+2+ 15
= 6v5.

Céc bibu thitc 3v5, 2/5 va /5 dugc goi 1 déng dang v6i nhau.

Ritt gon biéu thitc

a}ﬁ+\f§+\(ﬁ_ﬂ; b)4ﬁ+&—ﬁ+wf§.
Mot cdch tong qudt :

Vi hai bidu thic A, Bma B2 0, ta cé «JAZ B =|AlB, ticla :

NéuwA>0vaB20thi VAZB = AVB :
Néu A <0 vaB20thi VAZB = —~AVB.

Vi dy 3. Dua thira s6 ra ngoai ddu can

a) J4x’y vGix20,y20;

b) {18xy” v6ix 2 0,y < 0.

Gidi

8) vax2y = 202y = 12xI\y = 2xJy (v6ix 20,y >0).

b) y18xy2 = {(3y)*2x = [3y|V2x = —3y¥2x (v6ix 20,y <0).

Dua thita s6 ra ngodi ddu cdn

a) J28a%b? véib20:
b) V72a%0*  véia<O.
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2. Dua thira so6 vao trong dau cin

» Phép dua thira s6 ra ngodi d4u cin cé phép bi€n ddi nguge vai né 13
phép dua thita 56 vao trong ddu cdn.

VG A20vaB20tacé AVB = VAZB.

Vi A<0vaB20tacé AVB = —VAZB.

Vi du 4. Dua thira s§ vao trong d4u can

a) 37T ; b) -24/3 ;
c) 5a’2a v6ia20; d) —3a%+/2ab vé&i ab > 0.
Gidi

a) 3‘ﬁ = ’\J32.7 = 1/6_3
bh) —24/3 = —v223 = - J12.

o) 5a2v2a = y(5a2)2 2a = V252 2a = V502° .

d) —3a24/2ab = —y/(3a%)2.2ab = —9a% 2ab = —18a°b.

Pua thita 56 vao trong ddu cdn
a) 35 ; b) 1,245 ;

c) ab‘wg vdiaz0, d) —2ab%+/5a vdia20.

» C6 thé sit dung phép dua thira s§ vao trong (hoac ra ngoai) ddu can dé
s0 sdnh cdc can bic hai.

Vidy 5. So sanh 37 vé6i V28.
Gidi

Céch 1. 3T =327 = JB3.
Vi /63 > /28 nén 37 > /28.

Céch 2. 28 = V227 = 2J7. Vi 37 > 247 nén W7 > J28.
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Bai tGp

Vi€t cdc s6 hodc biéu thdc dudi ddu can thanh dang tich ri dua thira sd
ra ngoai ddu can

a) V54 ; b) V108 ; c) 0,1+/20000 ;
d) - 0,05/28800 ; e) \7.63.22.
Pua thira s6 vao trong ddu can

2 2
3J§ = —S-JE; _5‘}“ vdixy20; xJ: vdi x > 0.
X

So sénh
a)3v3 va V12 ; b) 7va 35 ;

1 1 1 1
c) gJﬁva g\hsu; d}EJE va 5‘]%.

Riit gon cédc bifu thifc sau véix 2 0 :
a) 243X —4+/3x +27 - 33x ; b) 3v/2x —54/8x + 74/18x +28.

Rit gon

2 [A(x+y)?
a) > vix20,y20vax=y;
X° -y 2

2
b) m\{ﬂaz[l —4a+4a’) v6ia>0,5.

§7. Bién ddi don gidn biéu thic

chira can thic bdc hai
(ti€p theo)

Khir mau ctia biéu thirc 13y c3n

Khi bi€n déi biéu thic chida can thidc bac hai, ngudi ta c6 thé sit dung
phép khit miu cla biéu thic 14y can. Dudi day 12 mot s6 trudmg hop
don gian.
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Vi dy 1. Khir mdu ciia biéu thic 14y cén

2 5a .

a) 4|— ; b) ,j— vdia.b>0.
3 7b

Gidi

5a 52.7b +/5a.7b  +f35ab

7b 7b.7b (Th)? 7b|

M6t cdch téng qudt :

Vi cdc bidu thite A, Bma AB20vaB =0, ta cé
A +AB
B [B]

Khit mdu cua biéu thitc ldy cdn

4 < 3
a) e b) TR c) Evma::o.

Truc cén thirc 6 mau

Truc can thic & miu cling 13 m6t phép bi€n ddi don gidn thudng gap.

Duéi day 1a mét s6 trudmg hop don gidn.
Vi du 2. Tryc can thiic & miu

5 10 6
. b . ;
) 23 ) J3+1 ©) J5 -3
Gidi
5 53 53 5

= = - - 3.
V3B BB 23 6
10 103-1) 103 -1) i,

b)J§+1=(J§+1)(J§-1) 3-1
; 6 6(x/5 +/3) 6(5 ++/3)
c = =

-3 (B-PBB+B) 5-3

=35 +3).
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Trong vi du trén & céu b), dé truc can thdc & miu, ta nhin ci tir vd miu

v6i biéu thic /3 —1. Ta goi bifu thic v/3 +1 va bidu thic 3 -1 13 hai
biéu thitc lién hop vdi nhau. Tuong ty, & clu c), ta nhin cé tit vi miu vai

biéu thiic 1ién hop ciia /5 —+/3 13 /5 +4/3.
Mot cdich tong qudt :

a) Véi cdc bidu thiee A, Bma B> 0, ta ¢é
A  AVB
B B
b) Vi cic biu thitc A, B,Cma A 20va A # B, ta c6
C _CWAZB)
JAtB  A-B2
c) Vi cdc biéu thitc A,B,Cma A20,B>20va A #B, ta cé
C C(WA F4/B)
JAtvB _ A-B

Truc cdn thitc & mdu :

)5 2 SETS0
) —=, —— VRD>U,
3J8° Vb

b) 2 = %iaz20va 1
, vdi a vaazl;
5-2J3 " 1-4a
) 4 6a . B
C z vaia>b>0U.
\E+J§ Z\E-—Jg
Bai tép

Khit mdu cia biéu thic ldy cdn (cde bai 48 va 49)

o 3, (I, J? F f(l-ﬁ)z
" Y00 7 Vs40 ' Vso ' Vog 27
\F a‘F ,1 1 ,9a3 ’2
49. ab j—; —.J—; J=+—=; J— 3xy J—
b b¥a b p 36b Xy

(Gia thi€t cdc biéu thic c6 nghia).
29
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50.

52.

56.

Truc cdn thitc & mdu vdi gid thiét cde biéu thite chit déu c6 nghia (tix

bai 50 dén bai 52)

- S 1 W2+2  yabafy
Jio' 25 W20 52 T by
< - 2++3 b p
V3417 B-17 2-y37 3+ T 2p-1
2 3 1 2ab

-4~ 0+ -y~ e

Luyén tép
Riit gon cédc biéu thic sau (gid thi€t cdc biéu thidc chit déu c6 nghia) :

2) V18(v2 - V3)2 ; b)ab1’1+ s
a’h?

) a a d) a+Jab
c) J—+— ——r——.
b b? Ja++/b

Rit gon cdc bhiéu thic sau (gid thi€t cdc bidu thidc chit déu c6 nghia) :

2442 V15-45  2B3-V6 a-va  p-2p
1+42 ° 1-43 ° J&8-2 ' 1-da' Jp-2

Phén tich thanh nhén tit (v&i a, b, x, y 1a cdc s6 khéng 4m)

a) ab+h\/;+«f£+l;

b) ¥ - y? + 4y - xy?.

Sap x€p theo thd ty tAng dén

a)3v5, 246, V29, 4V2; b)) 642, 38, W7, 2414,

V25x —+/16x =9 khi x bing

(A) 1; B 3 ; (C 9; (D) 81.
Hay chon cau trad 1o dang.
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§8. Rt gon biéu thic chira cén thic bac hai

D& rit gon bifu thic c6 chita can thdc bac hai, ta cdn bi€t van dung thich
hop céc phép tinh va cdc phép bi€n di da biét.

Vidg}.Rﬁtggn5ﬁ+6J§-aJ§+ Sv6ia>0.
Gidi. Ta o6
R N O Y LN Sy
=5JE+3«/E—2JE+J_=6JE+J§

Rit gon 35a — 20a + 4458 + Va véi a2 0.

Rit gon biéu thic duge d4p dung trong nhiéu bai todn vé bifu thic cé chifa
cén thiic béc hai.

Vi dy 2. Ching minh ding thic
A+V2+8) 1 +V2-43) = 242.
Gidi. Bi€n d6i v& tréi, ta c6
A+V2+3) 1 +2-3) = 1 +v2)? - (f3)?
=1+242+2-3 = 242.
Sau khi bi€n ddi, ta thiy v€ trdi bing v€ phai. Vay ding thic dugc ching minh.

Chitng minh ddng thitc

ﬁf:bf Jab = (Vo —BY? véia >0, b> 0.

Vi du 3. Cho biéu thic

& 9 X1~ )
P=[ 5 _ZJQJ -[\E_FI—JE_JWM:&GV&M&].

a) Rit gon biéu thic P
b) Tim gid tri claa dé P< 0.
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Gidi

I O " Wa-1?-(a+1P
2Ja (a +)(va 1)

) [a—l)zla—2£+1—a—2ﬁ—l _ (a-1)(—4a)

2v/a a-1 (2Va)?
_(1-2)4a _1-a
T 4 \a

ViyP= — vdia>0vaa=1.
dy Jz:

b) Doa>0vaa= 1nénP <0 khi va chi khi
l1-a

—_— <o l-3a<ea>l.
va

m Rit gon cdc biéu thitc sau :

2
x~ -3 1-ava
a = b voiaz0vaa=l.
)x+-J§ ) 1—\!';
Bai tap

58. Rt gon cic bifu thic sau :
SEYIREN; 2N F S I
E)Jﬁ—m+3\/i-§+ﬁ5; d) 0,1.%+2.Jﬁ:0—8+0,4.\/§ﬁ.
59. Riit gon cdc biéu thic sau (vdia>0,h>0):
2) 5va — 4bv25a° + Sav16ab? — 240a :
h) sav64ab? — V3 . v12a%b? + 2aby9ab — Sbv81a%b.
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Cho bifu thic B = y/16x +16 —V9x +9 + /4x + 4 + Vx +1 véix 2 -1.
a) Rit gon biéu thic B ;

b) Tim x sao cho B c6 gid tri 14 16.

Chimg minh cdc ding théc sau :

3 2 3 6
—J64+2,—-4,]— =—
e ‘j; \/; 6
6 2x 1
b][xJ:+1J—+ ﬁx} 6x =2— vdix>0.
X 3 3

Luyén 1Gp

Ritt gon cdc biéu thirc sau (cdc bai 62 va 63) :

V33 2
a) J_s zJ_S——+5 15 b) V150 + /1,6 .4/60 +4.5. ZE—JE;
) (W28 - 23 +VT)VT+/84 ; d) (V6 ++/5)2 - 120.

a a [b x
a) J:+ ah+—J: viia>0vab>0;
b b Ya

m J4m—8mx+4mxz
T

b) vGim>0vax=zl1.
1-2x+x 81

Ching minh cdc ding thic sau :
1-ava 1-va

a[l +\r}[ J =1vfia20vaa=1;

-a

a+b a’b* .

b) — 5 5 =la] véia+b>0vab=z0.
b a“+2ab+b

3
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65. Riit gon r6i so sdnh gid tri ca M vdi 1, biét

1 1 1
M= + e J;-'_ viia>0vaa=l.
a—+a +a-1/ a—-2Ja+1

: + : bin
2+\5 2—\5 ®

1
(A) 5 B 1; © -4, (D) 4.

Hay chon céu tra 11 ding.

66. Gi4 tri clia biéu thic

§9. Can bac ba

[ Cé gi khac cén bac hai khéng ? ]

1.  Khai niém cén bac ba

Bdi todn : M6t ngudi thg cén 1am
mét thing hinh 14p phuong chifa
duge ding 64 1it nude.

Héi ngudi tho d6 phidi chon d6 dai
canh clia thing 14 bao nhiéu déximét ?
Gidi

Goi x (dm) 1a d6 dai canh cla
thing hinh lap phuong. Theo bai
ratacé x° = 64. Ta thiy x =4 vi 4° = 64. Vay d0 dai canh cia thing I3 4dm.

T 4” = 64, ngudi ta goi 4 1a cén béc ba clia 64.

DINH NGHIA

Cdn bdc ba ciia mét 56'a la s6'x sao cho X =a.
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Vidyl. 21acanbichbacha8, vi2’=8.
—5 Ia can bac ba cila —125, vi (=5)°= -125.

Ta cong nhén két qua sau :
Méi s6'a déu c6 duy nhdt mgt cdn bdc ba.

Can béc ba ciia s6 a duge ki hiéu 13 ¥/a. S6 3 goi 1a chi s6 clia can. Phép
tim can bac ba clla mdt s§ goi 12 phép khai cén bac ba.

3> Chi §. Tir dinh nghia can bac ba, ta c6 Ja)* = ¥a® =a.

Tim cdn bdc ba ciia mdi 56 sau :

1
27 : b) —64; 0 ; d) —.
a) ) c) ) 125
Gidimdu. Y21 =37 =3
Nhdn xét

Céan béc ba cha s6 duong 13 s6 duong ;
Can béc ba ciia s6 4m 13 s6 4m ;
Can béc ba clia s6 0 12 chinh s6 0.

Tinh chat
Tuong ty tinh chét clia can bic hai, ta c6 céc tinh chat sau clia can bc ba :
a)a<b&e ;’E < 2/_6
b) Yab=3a.3b.
a a
¢) Vi b#0,tacé I— = —.

b ¥
Dua vao cdc tinh chét trén, ta c6 thé so sdnh, tinh todn, bi€n d8i cdc bifu
thc chita cén béc ba.
Vi du 2. So sanh 2va /7 .
Gidi. Tac6 2= 38 ;8>7nén I8 > I7. Vay 2> 47.
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Vi du 3. Rit gon X 8a° —5a.

Gidi. Ta c6 8a> —5a= %}ja—?’— 5a =2a-5a=-3a.

Tinh 3\!1?28 :m theo hai cdch.

67.

36

Bai tGp
Hay tim
512, Y129 ; o064 ; Q}ﬂu,zw i 3Y-0,008.

Tinh

3
S W Wi b)‘g?_m.zﬁ.
So sanh
a) 5va 4123 ; b) 536 va63/5.

Dai doc thém

TIM CAN BAC BA NHO BANG SO VA MAY TINH BO TUI

Tim cén bac ba nhd bang s6

Trong "Bang s6 v&i 4 chit s6 thap phin" cha V.M. Bra-di-xo khéng c6
bang tinh sdn cin bic ba, nhung ta c6 thé ding bing 14p phuong (bing V)

dé tim can bic ba clia mét s cho trude.
a) Gidi thi¢u bang 1ap phuong

Béng lap phuong duge chia thanh cdc hang va cdc c6t. Ta cling quy udc
goi tén chia cdc hiing (cot) theo s6 duge ghi & c6t ddu tién (hang ddu tién)

clia mdi trang.
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Ding héng 14p phuong ta cé thé tim dugce 14p phuomg ctia sd tir 1,000 dén
10,00. Vi nhimg s6 dugc vi€t bdi khong qud ba chit 6, 1ap phuong cla
nd duge tim trye ti€p tir bang. Véi nhilng s6 dugce vi€t bdi bén chit s6, ta
phdi ding thém céc s6 & cot hiéu chinh.

b) Céach ding bang l1ap phuong tim can bac ba
Vidy . Tim 33445.

Ta tim s6 344,5 & trong bing. SO
344,5 ndm & giao clia hang 7,0 va
cot 1, c6 nghia (7,01)° =~ 344,5. 70

¥

Vay 3/344,5 = 7,01 (miu 3).

Vidy 2. Tim 103.

Do khéng tim thdy s6 103 & trong
bing, ta chon s6 gén nhét véi nd.

D6 12 s6 103,16 nidm & giao
cla hang 4,6 va cOt 9 nén
4,69)° ~ 103,16. Do dé

3103,16 ~ 4,69. Trén hang
4,6 ta tim trong cdc c6t hiéu 4;6 - 1
chinh s6 niao gén vdi s6 16
nhit, ta thiy s 13 (hoac
$6 19), ndm & o6t 2 (hodc
cot 3) hiéu chinh. Ta hiéu

chinh 3/103,16 dé x4c dinh Y103 nhu sau :
4,69 — 0,002 = 4,688 (hoac 4,69 — 0,003 = 4,687).
Vay 3103 ~ 4,688 (hodic 3103 ~ 4,687) (miu 4).
Vi du 3. Tim 3/0,103.
Tabi6t 0,103 =103 : 1000.
Dodé 30,103 = 3103 : 31000 = 3103 : 10.

N 0

s
N I

Mdu 3

»| e
TRert 3 S
S

- -
>

--» 3|19

Mdu 4
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Tra bang tim 3103 ~ 4,688. Vay 30,103 ~ 4,688 x 0,1 =0,4688.

> Chi §. Bdng ldp phuong c6 néu hudng ddn "Khi doi ddu phdy trong s6
N di 1 chit s6 thi phdi doi ddu phdy trong s6 N° di 3 chit s6” nén khi tim
cdn bdc ba, ta thuc hanh nhu sau :
Khi doi ddu phdy trong s6' N di 3, 6, 9,... chit 56, ta ddi ddu phdy theo
citng chiéu & 56 YN di 1,2, 3,... chit 56 (vi du 3 minh hoa truomg hop doi
ddu phdy ¢ s6' 103 sang trdi 3 chit s6 nén phdi doi ddu phdy & sé’ 4,688
sang trdi 1 chit 56).

2. Tim cén bac ba bing may tinh bo tai
C6 thé diing méy tinh bd i o6 nit bdm ¥ @4 tim can béc ba nhu sau.
Vi du 4. (Trén mdy CASIO fx-220).

Tinh Nt bém Két qua

1728 1171 2]|8|/sHiFT| |3 12

yirso062s |L][al[3][o]loll«l6l[2][s][smEr][3]| 225

¥-12,167 12|l ]|1]]|6]|7|4]||smFT) (¥ 2.3

Vi dyu 5. (Trén mdy SHARP EL-500M)

Tinh Niit bam Két qua
1728 3 [ 2naF | 10| 7][2][8]] = 12
3f11390,625 || 3 |[2naF| [ (1 [ 1][3][o]lo][- 6 l[2]l5](=] 225
I-12,167 3 |[20aF| ¥ [Of [2 ) 2] {2 [s]|7][=] | 23
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AW oNom

On t@p chuong |
Céu hoi
Néu diéu kién d€ x 12 can béc hai s6 hoc clia s6 a khong 4m. Cho vi du.
Ching minh Ja_z = |a| v&i moi s6 a.

Biéu thtc A phai thod mén diéu kién gl a8 VA xdc dinh ?

Phét biéu va chimg minh dinh 1f vé md&i lién he giita phép nhén va phép
khai phuong. Cho vi du.

Phdt bi€u va ching minh dinh 1f v&€ m&i lién h¢ gilta phép chia va phép
khai phuong. Cho vi du.

Cac cdng thic bién ddi can thic
1) VAZ =|A|

2) JAB = JAVB (v6iA20vaB20).
3) E =%(\r&ihzﬂv53>0).
4) VAZB =|A|VB (v6iB20).

5) AvB =VAZB (v6iA>0vaB>0).
AVB = —VAZB (v6i A <0 va B> 0).

1
6) JE=_JAB(vaiABzovaB¢0).
B [B|
A+B

A .
7 - (véi B > 0).

C _CWATB)

8 = véiAEOvﬁA:Bz_
) JA+B A-B2 ( )
C C(A FB)
9 = viiA20,B20va A=B).
 Jaedm A-B )
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p i

74.

75.

Bai tGp

Tim gi4 tri cdc biéu thic sau bing cdch bi€n déi, riit gon thich hop :

25 16 196 by J _
81 49 9 16 25 31 ’
V640 .,34,3

c) T d) 21,6 ./810 .V112 - 52 .

Rit gon cdc bi€u thic sau :

B WB-33Z+VI0OVZ-V5;  b) 021073+ 2{3 -5 ;
) [l %-;.JE + %Jﬁ) : % s d) W(W2-3)2 +42.(-3) -5y (-1)°.

2

Phén tich thanh nhan tir (v4i cdc s6 x, v, a, bkhéng dm vi a = b)

a) xy -yvx +4x -1; b) Vax — by ++/bx - \fay ;
c)wia+b+\faz—h2; d) 13-z

Rit gon r6i tinh gid tri clia cdc biéu thdc sau :

3m
3) V92 — V9 +12a+4a2 ia=-9; b) 1+ ——m? —4m + 4 Gim=15;

m-—2

¢) V1—10a+25a% —4a taia=v2; d) 4x—VOX2 +6x+1 taix =—3.

Tim x, bi€t :

a) V2x-1)2 =3 ;
5 1
b) Es}le —4/15x -2= E-J]Sx.

Chimg minh cdc ding thic sau :

. [ZJE—JE JzT}

J8-2 -
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b[Jﬁ—ﬁ \h—saﬁ]. L

NT=8 "1 S

c) aﬁgﬂ:ﬁiﬁza—b vdia, bduongvaa=b;
a++a a—+a _ .

d) []erJ[]mJ =1-avGia20vaa=l.

76. Cho biéu thic

a a b
Q:__[H J
vaZ-b? Jaz—bg a—\/atz—l:)2
a) Rit gon Q ;
b) Xéc dinh gid tri clia Q khi a = 3b.
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Chuong Il - HAM SO BAC NHAT

42

§1. Nhdc Igi vé b8 sung cdc khéi niém vé ham sé

Khai niém ham so

e Néu dai lugng y phu thudc vio dai luong thay déi x sao cho vdi méi gid
tri clia x, ta luén xdc dinh duge chi mot gid tri twong ng cla y thiy duge
goi 12 ham 56 cha x, va x duge goi 12 bién s56.

» Ham s c6 thé duge cho bing béng hodc bing cong thic,...
Vidul
a) y 12 ham s6 cha x duoge cho bing bing sau :

1 1
3 2

y 6 4 5 1

W
B | -

b) y 12 him s6 clia x duge cho bdng cong thifc :

4
y=2; y=2x+3; ym—
X

e Khi ham s6 dugc cho bing cong thic y = f(x), ta hiu ring bién sd x chi
14y nhimg gid tri ma tai d6 f(x) x4c dinh. Ching han, & cc vi du trén, gid
tri clia céc biéu thidc 2x, 2x + 3 ludn luén xdc dinh v6i moi gid tri clia x
nén trong cdc him s6 y = 2x vd y = 2x + 3, bién s@ x c6 thé 14y nhimg gi

tri tuy ¥ ; con trong hdm s6 y = %, bién s6 x chi 14y nhimg gid tri khic 0,

4
vi gid tri clia biéu thdc — khong xdc dinh khi x = 0.
X
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e Khi y 12 hdm s6 cla x, ta ¢ thé vi€t y = f(x), y = g(x),... Vi du, d6i v&i
ham s6 y = 2x + 3, ta cdn c6 thé viét y = f(x) = 2x + 3 ; khi d6, thay cho
cdu "Khi x bing 3 thi gid tri tuong Gng clia y 12 9", ta vi€t f(3) = 9.

e Khi x thay d6i ma y luén nhén mot gid tri khong d6i thi ham s6 y dugc
goi 1a ham hdng.

Cho ham 56’y = f(x) = %x +5.
Tink £0); f(1); f(2); 1(3); f(-2);  1(-10).

D6 thi cua ham s

a) Biéu dién céc diém sau trén mdt phdng toa dj Oxy :

A[l't}] E[1'4J | (B2 D21 E[?t'z) F[4'1]
3& 1 Ev 'IC(?)! [&)5 :E: :5-

b) Vé dé thi cua ham s6'y = 2x.

Tép hop tét ca cdc diém biéu dién cdc cip gid tri tuong dng (x ; f(x)) trén
mat phing toa d6 dugc goi 13 dé thi ciia ham 56’y = f(x). Ching han, tap
hop cdc diém A, B, C, D, E, F v& dugc trong a) 13 d6 thi chia him s6
duge cho bing biang & vi du 1a) ; tAp hop cdc diém clha dudmg thing vé
duac trong [?2|5) 13 d6 thi clia ham s6 y = 2x.

Ham s& dong bién, nghich bién

Tinh gid tri y tuong ting ctia cdc ham s6'y = 2x + 1 va y = -2x + 1 theo
gid tri dd cho ctia bién x réi dién vao bdng sau :

X -25| -2 [-1,5|-1|-05| 0 | 05 1 1.9
y=2x+1
y=-2x+1
43
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a) Xét ham s6y = 2x + 1.

Dé& thdy 2x + 1 xdc dinh vdi moi x € R.

Qua bdng trén ta thdy : Khi cho x cdc gid tri tuy ¥ téng 1én thi cdc gid tri
tuong (g clia y = 2x + 1 ciing tang 1én. Ta néi rding him s6 y = 2x + 1
d6ng bién trén R.

b) Xét ham 86 y = —2x + 1, ta théy :

—2x + 1 xédc dinh v&i moi x € R.

Khi cho x cédc gid tri tuy ¥ tAng 1én thi cic gid tri twong Gng clia y =-2x + 1 lai
gidm di. Ta ndi ring him s6 y = —2x + 1 nghich bi€n trén R.

Mot cdich tong qudt :

Cho ham 56’y = f(x) xdc dinh véi moi gid tri ciia x thuge R

a) Néu gid tri cua bién x tdng lén ma gid tri tuong ting f(x) ciing tdng lén
thi ham 56’y = £(x) dugc goi la ham sd dOng bién trén R (goi tdt la ham
56 dong bién).

b) Néu gid tri cuia bién x tdng lén ma gid tri twong vng 1(x) lai gidm di thi
ham 56’y = f(x) dugc goi Ia ham s6 nghich bién trén R (goi tdt la ham 56
nghich bién).

Néi cdch khdc, vdi X, X, bdt ki thu¢c R :
Néu x; < X ma f(x,) < f(x,) thi ham 56’y = f(x) dong bién trén R ;
Néu x, < X, ma f(x,) > £(x,) thi ham 56’y = f(x) nghich bién trén R.

Bai tép

2
a) Cho ham s6 y = f(x) =§x.

1

Tinh : f(-2); f(-1);  £{0); f[ij; f1); (2, G

2
b) Chohim s6 y =g(x) = Ex+3.

1
Tinh:g(-2); g-1); g@0); g(;]; g1); g2); g3

c¢) C6 nhan xét gi vé gid tri clia hai ham s6 d4 cho & trén khi bi€n x 18y
cing mot gid tri ?
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1
Cho ham s6 y =—Ex+3.

a) Tinh céc gid tri twong ng clia y theo cdc gid tri clia x r6i dién vio
béng sau :

X 25| -2 |-1,5{-1|-05] 0 [05] 1 [1,5] 2 |25

-
= ——X+
7="3

b) Ham s6 dé cho 1a ham s8 d6ng bi€n hay nghich bién ? Vi sao ?

Cho hai him s6y =2x va y = —2x.

a) V& trén cling m6t mat phing toa d6 46 thi clia hai ham s6 di cho.

b) Trong hai him s6 d3 cho, him s6 n3o dng bién ? Ham s6 nio nghich
bién ? Vi sao ?

Luyén tGp

D6 thi him s6 y = /3 x duge vé
bing compa vd thudc thing &
hinh 4.

Hiy tim hi€u va trinh bay lai cdc
budc thuc hién vé d6 thi d6.

a) VE d6 thi chacidchim s6 y =x
vi y=2x trén cing mOt mat
phing toa d6 Oxy (h.5).

b) Pudng thing song song vdi
truc Ox va cét truc Oy tai diém
cé tung d6 y = 4 14n luot cét cdc
dudng thing y = 2x, y = x fai
hai diém A va B.

Tim toa do clia cdc diém A, B va
tinh chu vi, dién tich cla tam
gidc OAB theo don vi do trén
cic truc toa do 13 xentimét.

Cho cdc him s6 y = 0,5x vi
y =0,5x + 2. 0

=Y

3

Hinh 5
45
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a) Tinh gid tri y tuong Gng clia mdi him s6 theo gid tri dd cho clia bién x
r6i dién vao bang sau :

X -25(-225|-15| -1 0 1 15 225 22

y =0,5x

y=05x+2

b) C6 nhan xét gi vé cdc gid tri tuong dng clia hai ham s6 d6 khi bién x
ldy cing mét gid tri ?

Cho ham sd y = f(x) = 3x.
Cho x hai gid tri bt ki x;, X, sa0 cho x; < X,.

Hay ching minh f(x,) < f(x,) r6i it ra két ludn ham s8 d3 cho déng bi€n
trén R.

§2. Ham s8 bdc nhét

{ Ham s4 bac nhéit cd dang nhu thé nao ?]

Khéi nigm vé ham sd bac nhat
Bai todn : M6t xe 6t6 chd khdch di tit bén xe Phia nam Ha N§i vao Hué
v6i vin t6c trung binh 50km/h. Hoi sau t gi®y xe 6t0 d6 cdch trung tém

Ha Noi bao nhiéu kilomét ? Bi€t rdng bén xe Phia nam cdch trung tam
Ha N6i 8km.

Trung tAm Ha Nbi Bén xe Hué

: e —

8km
-

Hay dién vao ché tréng (...) cho diing

Sau 1 gio, 616 di dugc : ...

Sau t gio, 6t6 di duge : ...

Sau t gio, O0t6 cdach trung tdm Ha Ngila: s= ..
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Tinh cdc gid tri tuong iing ciia s khi cho t ldn lugt 16y cdc gid tri 1 gior; 2 gior;

3 gio; 4 gid... roi gidi thich tai sao s la ham s6'ciat ?

DINH NGHTA

Ham sd bdc nhdt la ham s6 duge cho bdi céng thike
y=ax+bh
trong dé a, b la cde 56 cho trude va a # 0.

> Chiti ¥. Khi b =0, ham 56 ¢é dang v = ax (dd hoc ¢ ldp 7).

Tinh chat
Dé tim hiu tinh chét clia him s6 bic nhét, trudc tién ta xét vi du sau day :
Vidu. Xét him sy = f(x) = 3x + 1.

Hém s6 vy = =3x + 1 luén xdc dinh v&i moi gid tri cha x thudc R vi bifu
thic —3x + 1 luén xdc dinh véi moi gid tri clia x thudc R.

Khi cho bi€n x 1dy hai gid tri b4t ki x,, x, sao cho x, < X, hay x, — x, >0,
ta c6

f(x,) = (X)) = (3%, + 1) = (-3x; + 1) =-3(x, — x;) <0 hay f(x,) > f(x,).
Vay ham s6 y = —3x + 1 12 hiim s6 nghich bién trén R.
Cho ham 56 bdc nhdty = f(x) =3x + 1.

Cho x hai gid tri bdt ki X, X,, a0 cho Xy < X,. H@y chitng minh {(x,) < f(x,)
roéi rit ra két ludn ham s6 déng bién trén R.

e Tdng qudt

Ham 56 bdc nhdt y = ax + b xdc dinh vdi mgi gid tri cua x thu¢c R va cé
tinh chdt sau :
a) Dong bién trén R, khia > 0.

b) Nghich bién trén R, khi a < 0.

Cho vi du vé ham s¢ bdc nhdt trong cdc trudng hgp sau :
a) Ham sé dong bién ; b) Ham 56 nghjch bién.

47
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10.

11.

12,

14.

48

Bai t6p
Trong cdc ham sd sau, ham sd nao 13 ham s6 bic nhit ? Hay xdc dinh cic hé
s6 a, b clia chiing va xét xem ham sd bac nhit ndo d6ng bién, nghich bién.
a)y=1-5x; b)y=-0,5x;
c}y=ﬁ(x—l)+\f§; d)y=212+3.

Cho ham s§ bac nhit y = (m — 2)x + 3. Tim cdc gia tri cha m dé€ him s6 :
a) Dong bién ;

b) Nghich bién.

M6t hinh chit nhat c6 cdc kich thudc 13 20cm va 30cm. Ngudi ta bt mdi
kich thuéc cla hinh dé di x (cm) duge hinh chit nhat m&i ¢6 chu vi 1a
y (cm). Hay lap cong thiic tinh y theo x.

Luyén tép
Hiy biéu dién cic diém sau trén mit phing toa d6 : A(-3; 0), B(-1; 1),
C0;3),D(1;1), EB3;0), F(;-1),G(0;-3), H-1;-1).
Cho ham s& bic nhdt y = ax + 3. Tim hé s& a, bi€t ring khi x = 1 thi
y =235
Vi nhilng gi4 tri ndo clia m thi m&i ham s6 sau 13 ham s6 bac nhédt ?
a)y=V5-m(x-1);
+1

m
b)y= x+3,5.

Cho haim s6 bac nhity = (1 — +/5) x - 1.

a) Ham s6 trén 1& ddng bi€n hay nghich bi€n trén R ? Vi sao ?
b) Tinh gi tri clia y khi x =1++/5;

c¢) Tinh gia tri ca x khi y=v’§.
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§3. Do thicha hdmsdy = ax + b (a = 0)

[Vé dé thi ham s8 y = ax + b (a # 0) nhu thé nao ?]

1. Do thiclahamsdoy=ax+b (a=0)

Bicy dién cdic diém sau trén ciing mét mdt phdng toa d¢ :
A(l;2), B(2; 4), C(3; 6,
A(1;2+3), B(2:;4+3), C(3;6+3)

Trén mat phing toa d6 Oxy (h.6), v&i Y4

cing hoanh d6 thi tung d6 cha mbi

diém A', B, C' déu 16n hon tung do ciia 9 3
mbi diém tuong dng A, B, C1a 3 don vi. B
Ta ¢6 A'BJ/AB va BC//BC (vi cic t 5 LG
gifc AA'B'B vi BB'C'C déu 1 hinh binh st 1/
hanh). i B!
T d6 suy ra : Néu A, B, C ciing ndm ob-¥al
trén mot dudng thing (d) thi A', B', C' ;'
cing ndm trén mét dudmg thing (d) song o 12 3 X
song véi (d). Hinh 6

B 7ink gia ri y tuomg img ciia cdc ham 56’y = 2x va 'y = 2x + 3 theo gid tri
dd cho cita bién x roi dién vao bdng sau :

X -4|-3|-2|-1|-05]0]05]| 1 2 | 3 4

49
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Ta thiy ring :

Véi bat ki hoanh d6 x nao thi tung

d6 y clia diém thutc dé thi ham s6 /

y = 2x + 3 cling 16n hon tung d6 y 3
-1 5/

twong (ng cia di€m thuoc dé thi
him s6 y = 2x 14 3 don vi.

Ta da bi€t, d6 thi clia ham s6 y = 2x

13 dudng thing di qua gbc toa do &/ &
O(0;0) va diém A(l ; 2). Qua LI g
nhén xét & trén, ta thdy ring d6

thi clia ham s6 y = 2x + 3 13 mét

dudng thing song song v6i dudng

thng y = 2x va cét truc tung tai di€ém cé tung d6 bing 3 (h.7).

Hinh 7

e T'dng qudt

D36 thi ciia ham s6'y = ax +b (a = 0) la mét duong thdng :
—Cdit truc tung tai diém c6 tung d6 bangb ;

— Song song véi duong thdng y = ax, néu b= 0 ; trimg v&i duong thing
y = ax, néu b =0.

> Chii ¥. DO thi ciia ham s6'y = ax + b (a #0) con dugc goi l¢ duimg
thdng y = ax + b ; b dugc goi la tung d¢ goc ciia duing thdng.

Cach vé do thi cia ham sdy =ax +b (a # 0)

e Khi b = 0 thi y = ax. D6 thi ciia ham s6 y = ax 13 dudng thing di qua
gdc toa d6 O(0 ; 0) va diém A(1 ; a).

o Xéttrubmghgpy =ax +bvdiaz0vab=0.

Ta d bi€t d6 thi clla him s6 y = ax + b 13 m6t dudng thdng. Do d6, dé vé
d6 thi ham s6 y = ax + b, ta chi cn x4c dinh dugc hai di€ém phan biét ndo
d6 thudc dé thi réi v& dudmg thdng di qua hai diém dé.

Trong thuc hiénh, ta thudng xic dinh hai diém dic biét 13 giao di€ém ciia
d6 thi véi hai truc toa d6.
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Bugc 1. Cho x =0 thiy = b, ta duge diém P(0 ; b) thudc truc tung Oy.

8 b _ b
Cho y = 0 thi x =——, ta dugc diém Q(—-—;DJ thudc truc
a

a
hoanh Ox.
Bucrc 2. V& dudng thang di qua hai diém P va Q ta duoc d6 thi clia ham
sy =ax +h.

Vé dé thi cika cdc ham sd sau :

16.

17.

a)y=2x-3;
b)y=-2x + 3.

Bai tép

2 2
a}VEdﬁﬂﬁuﬁacéchhnsﬁy:Zx;y=2x+5;y=—§x vﬁy:—gx +5

trén cing m&t mat phing toa dé.

b) B6n dudng thdng trén cét nhau tao thanh t& gidc OABC (O Ia gbc
toa d6). Td gidc OABC c6 phai 1a hinh binh hanh khéng ? Vi sao ?

a) VE d6 thi clia cic hdim s6 y = x vil y = 2x + 2 trén cling mdt mit phéng
toa do.

b) Goi A 1a giao diém clia hai d6 thi néi trén, tim toa d6 diém A.

c) V& qua diém B(0 ; 2) mét dudng thing song song véi truc Ox, ct
dudmg thdng y = x tai diém C. Tim toa d6 ciia diém C réi tinh dién tich
tam gidc ABC (don vi do trén cdc truc toa d6 1a xentimét).

Luyén t6p
a) VEdS thi cha cichim s6y = x + 1 vi y = —x + 3 trén cling mot mit
phing toa do.
51
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b) Hai dudng thingy = x + 1 va y = —x + 3 cét nhau tai C va cit truc Ox
theo thi tr tai A va B. Tim toa d6 clia cic diém A, B, C.

c) Tinh chu vi va dién tich clia tam gidc ABC (don vi do trén céc truc toa
d6 1a xentimét).

18. a) Biét rdng v6ix =4 thi hAm s6 y =3x + b c6 gid tri 1 11. Tim b. V& dé
thi cha him s6 v4i gid tri b vira tim dugc.
b) Bi€t rang d6 thi clia ham s6 y = ax + 5 di qua diém A(-1 ; 3). Tim a.
V& d6 thi clia ham s6 vdi gia tri a vira tim dugc.

19. Déthiciahims6y =3 x+ 3
dugc vé bing compa va thudc
thing (h.8).

Hay tim hi€u cich vé d6 réi néu
lai cicbudc thuchien. &/ bl A
Ap dung. V& d6 thi cia ham s6

y=~/5x + +/5 bing compa va
thudc thing.

Hudng ddn. Tim diém trén truc
tung cé tung d6 bing /5.

4+

LY L
&4
Ay,
% S
‘,ﬁ

-
-

S "
"

™l
w¥

Hink 8

§4. Dudng thang song song v& dudng thang cat nhau

Khi nao thi hai duing thngy =ax+b(a=0)vay=ax+b' (@ =0)
song song vdi nhau ? Tring nhau ? Cit nhau ?

Trén ciing m6t mjt phing toa d6, hai dudng thing y = ax + b (a = 0) va
y=ax + b (@ = 0) c6 thé song song, cé thé cét nhau va ciing cé thé
trung nhau.

52
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2.

Pudng thing song song

a) Vé dé thi cia cdc ham 56 sau trén

cing mgt mat pk:?ng tog do :
vy=x+3;y=2x-2

b) Gidi thich vi sao hai dudng thangy = 2x + 3

va y = 2X — 2 song song vdi nhau ? (h.9).

e X6t hai dudmg thing y = ax + b (a = 0)

viy=ax+bh'(a'=0).

Khia=a vab = b’ thi hai dudng thing

d6 song song v&i nhau, vi chiing khéng

tring nhau vd mdi dudng thidng song

song hogc tring véi dudng thing y = ax.

Khia = a' vd b = b’ thi hai dudng théng

d6 tring nhau, vi thye chét ching chi 1a mét.

Vay ta c6 k€t luén sau :

Hinh 9

a=a.b=b.

Hai duong thangy =ax +b (a= 0) va y = a'x + b’ (a' # 0) song song
voi nhau khi va chi khi a = a', b # b' va triing nhau khi va chi khi

Pudng thing cit nhau

Tim cdc cdp dudmg thdng cdt nhau trong cdc dudmg thing sau :

y=05x +2; y=05x-1;

y=1,5x + 2.

Khi a = a' thi hai dudmg thdingy =ax +b(a= 0) viy = ax + b'(a' # 0)
song song v&i nhau hodc tring nhau va ngugc lai. Do d6, khi a # a' thi hai
dudng thdng y = ax + b vd y = a'x + b’ ciit nhau va ngugc lai.

Viy ta cé k€t luan sau :

khiva chi khia =a'.

Hai duong thdngy =ax +b (a2 0) vay = a'x + b’ (a' 2 0) cdt nhau

> Chi §. Khi a # a' va b =Y thi hai duong thdng c6 cing tung d¢ goc,
do d6 chiing cit nhau tai mét diém trén iryc tung c6 tung d¢ la b.
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21.

Bai toan ap dung

Cho hai him s6 bicnhdty =2mx + 3 vy =(m + 1)x + 2.
Tim gié tri cia m d€ d6 thi clia hai ham s6 dé cho 1a :
a) Hai dudmg thing cét nhau ;
b) Hai dudng thing song song v&i nhau.
Gidi
Hims6y =2mx+3 c6cidché s6a=2mvab =3,
Himsfy=(m+ 1D)x+2cécichésfa' =m+1vab =2
Céc ham s8 da cho 13 hiam s§ bac nhéit, do d6 cic hé s6 a va a' phii khic 0,
tic 1a

2m=0vam+120haym=0vam=-1.
a) D6 thi clia hai him s6 di cho 13 hai dudng thdng cit nhau khi va
chi khi a # a', ttic 1a

2Zmzm+1&mel,
K&t hop vé6i difu kién trén, ta cd m=0, m= -1 vam= 1.
b) D6 thi clia hai him s6 dd cho 13 hai dudng thing song song vé&i nhau
khivichikhia=a vab=b"
Theo dé bai, tacé b= b’ (vi 3 = 2).
Véy d6 thi clia hai him s6 di cho 13 hai dudmg thing song song v&i nhau khi
vachikhia =a', tdcla
2m=m+ 1< m=1.

K&t hop véi diéu kién trén, ta thy m =1 1 gié tri cén tim.
Ghi chii. Khi trinh bay 13 gidi, d€ cho ngén gon, c6 thé khéng ghi phén
nhén xét cic hé sd.

Bai t6p
Hiy chi ra ba cip dudng thing céit nhau va cidc cip dudng thing song
song v&i nhau trong s& cdc dudng thing sau :
a)y=15x+2; b)y=x+2; y=05x-3;
dy=x-3; e)y=15x-1: gy =0,5x +3.
Cho hai hdm s6 bacnhty =mx +3viy=(2m + I)x — 5.
Tim gi4 tri cia m d€ d6 thi clia hai ham s6 dd cho Ia :
a) Hai dudmg thing song song v&i nhau ;
b) Hai dudng thdng cét nhau.
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Cho ham s8 y = ax + 3. Héy x4c dinh hé s6 a trong méi trudmg hop sau :
a) D4 thi clia ham s6 song song v&i dudng thing y = —2x.
b) Khi x = 2 thi ham s6 o6 gié triy = 7.

Luyén tGp
Cho ham s6 y = 2x + b. Hay xdc dinh hé s6 b trong méi trudng hop sau :
a) D4 thi clia ham s& d& cho cét tryc tung tai di€ém cé tung d6 béng -3 ;
b) D6 thi clia ham s6 da cho di qua diém A(1 ; 5).
Cho hai ham s6 bac nhty =2x + 3k vi y = (2m + 1)x + 2k — 3.
Tim diéu kién d6i v&i m va k dé d6 thi ciia hai hAim s& 13 :
a) Hai dudmg thing cét nhau ;
b) Hai dudng thing song song v&i nhau ;
c) Hai dudng thing tring nhau.
a) V& d6 thi clia cic him s6 sau trén cling m6t mit phing toa do

3

2
y—§x+2, y——ax+2.

b) M6t dudng thdng song song vdi truc hoanh Ox, cét truc tung Oy tai

di€m c6 tung d6 bing 1, cit cac dudng thing y = %x +2vay= ——g—x +2

theo thi ty tai hai diém M va N. Tim toa d6 cta hai diém M va N.

Cho ham s§ bac nhdt y = ax — 4 (1). Hay x4c dinh hé s6 a trong mbi
trudmg hop sau :

a) D4 thi clia him s6 (1) cit dudmg thing y = 2x — 1 tai diém c6 hoanh d6
bing 2.
b) D6 thi clia hdm s6 (1) cit dudng thing y = —3x + 2 tai diém c6 tung do
bing 5.

§5. Hé s8 géc cua dudng thang y = ax + b (a = 0)

Khai nigm hg s6 géc clia dudng thing y = ax + b (a # 0)

a) Géc tao bdi dudmg thing y = ax + b va truc Ox

Trong mat phing toa d6 Oxy, khi néi géc o tao béi dudng thingy =ax + b

va tryc Ox (hodc néi dudng thing y = ax + b tao véi truc Ox mét goc o),

ta hiu d6 13 géc tao bdi tia Ax va tia AT, trong d6 A 13 giao diém cla
55
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dudng thing y = ax + b v6i truc Ox, T Ia difm thudc didng thingy =ax + b
va cd tung 46 duong (h.10).

_Yi
e T\
7 a<0
ST
a=0
/ \\":l

13
/AO
A

w?
O

I
x

a} b]
Hinh 10
b) H¢ sd goc

Vé6i cich hi€u géc tao bdi dudmg thing y = ax + b vi truc Ox nhu trén, ta
thdy ring : Cic dudng thdng song song v6i nhau s& tao v&i truc Ox cic
géc bing nhau.

Tix d6 suy ra : Cdc dudmg thing cé cing hé 56 a (a la hé 56 ciia x) thi tao
véi truc Ox cde géc bang nhau.

¥ ¥4

a) b)
Hinh 11
Hink 11a) bidu dién dé thi ciia cde ham 56 (véi hé 562> 0) :
y=05x+2; y=Xx+2; y=2x + 2.

56
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Hinh 11b) biéu dién dé thi cia cde ham s6 (voi hé s6a<0) :
y=-—2x+2; y=—X+2; y =-0,5x + 2.

a) Hay so sdnh cdc géc oy, 0, O3 va so sdnh cdc gid tri tuong tng clia hé

56 a trong cdc ham 56 (trudong hop a > 0) roi riit ra nhgn xét.

b) Ciing lam tuong ty nhuw cdu a) voi truong hop a < (.

Qua viéc xét d6 thi cha cdc him s6 dd néu & trén, ta ¢6 thé néi :

— Khi hé s6 a duong (a > 0) thi g6c tao bdi dudng thing y = ax + b va truc

Ox 1a géc nhon. HE s6 a cing l6n thi géc cang 16n nhung vin nhéd hon 90°.

— Khi hé s6 a 4m (a < 0) thi géc tao bdi dudng thing y = ax + b va truc

Ox 12 géc ti1. He sd a cang 16n thi géc cang 16n nhung vin nhd hon 180°.

Vi o6 sir lién quan giita hé s6 a v&i gdc tao bdi dudng thdng v = ax + b va

truc Ox nén ngudi ta goi a 13 hé 56 gée cla dudng thing y = ax + b.

» Cht §. Khib =0, ta c6 ham s6'y = ax. Trong truong hop ndy, ta ciing

néi rdng a la hé 56 géc cia duong thdng y = ax.

Vi du
Vidu 1. Chohim s8y = 3x + 2.
a} VEé dﬁ thl Cﬁa ham 5'6 v

b) Tinh géc tao bdi dudng thing
y=3x + 2 va truc Ox (lam tron
dén phit).

Gidi

a) Khi x =0 thiy = 2, ta dugc diém
A(0; 2).

o
sc¥

2
Khiy=0th‘1x=—§,tadmjrcdiém

2 +
5(-2:0)

3 Hinh 12
V& dudng thing di qua hai diém A v
B, ta dugc d6 thi cla ham s6 da cho (h.12).

b) Goi gbc tao bdi dudng thing y = 3x + 2 va truc Ox 13 «, ta cd

———

OA 2
ABO = o. Xét tam gidc vudng OAB, ta cd tgo = E=E=3 (3 chinh la
3
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hé s6 gbc clia dudmg thdng y = 3x + 2). Bing cdch tra bing hoic tfnh trén
may tinh, ta dugc o ~ 71°34".

Vidu 2. Cho ham s§ y = —3x + 3.
a) V& d6 thi clia ham sd.

b) Tinh géc tao bdi dudng thing y = -3x + 3 v truc Ox (lam trdn dén
phat).

Gidi

a) Khi x =0 thi y = 3, ta dugc diém
A(0; 3).

Khi y = 0 thi x = 1, ta dugc diém
B(1; 0).

V& dudng thing di qua hai diém A
va B, ta dugc d6 thi clia ham s§ da
cho (h.13).

b) Goi o 1 géc tao bdi dudng thang
y=-3x+3vatyc Ox,tacé o = ABx .
Xét tam gidc vuéng OAB, ta cd

=~ OA 3

OBA=—===3 (3 chinh 13
tg OB~ 1 B c a
gid tri tuyét d6i clia he s6 géc —3 clhia dudmng thing y = —3x + 3).
Bang cich tra bing hoic tinh trén m4y tinh, ta dugc OBA ~ 71°34".

Vay o = 180° — OBA =~ 108°26".

u¥

Bai tGp
Cho him s béc nhit y = ax + 3.
a) Xac dinh hé s6 géc a, bi€t rng d6 thi clia him s6 di qua diém A(2 ; 6).
b) V& d6 thi clia ham s&.
Chohiamsfy = -2x + 3.
a) VE d6 thi cia ham s8.
b) Tinh géc tao bdi dudng thing y = —2x + 3 va tryc Ox (Jam trém dén phit).
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31.

Luyén tGp
Xéc dinh ham s6 bic nhét y = ax + b trong mdi trudng hop sau :
a) a = 2 va d6 thi clia him s6 cit tryc hoanh tai di€ém c6 hodnh d6 bing 1,5.
b) a = 3 va d6 thi clia ham s6 di qua diém A(2; 2).
c) D6 thi clia him s6 song song v6i dudmg thing y = +/3x v di qua diém
B(1; 3 +5).
a) V& trén cling moOt mit phing toa d6 d6 thi clia cidc ham s sau :

1
y=5x+2; y=-x+2.

1
b) Goi giao diém ciia hai dudmg thing y = PR 2 vay=-Xx+ 2 véi truc

hoanh theo thd tur 1 A, B va goi giao diém ciia hai dudmg thing dé 1a C.
Tinh cic géc cha tam gidc ABC (lam tron dén d6).

c) Tinh chu vi va dién tich clia tam gidc ABC (don vi do trén céc truc toa
d6 13 xentimét).

1
a}VEdﬁﬂlicﬁacéchimsﬁy=x+1;y=7§x+\/§;y=ﬁx—~f§.

b) Goi o, B, v 14n lugt 13 cic gdc tao bdi cic dudng thing trén va truc Ox.

1
—, tgy =+3.
'Jg g%

Chiing minh rang tgo. = 1, tgB =

Tinh s do cdc goc a, B, v.

On ta@p chuong i
Céau hoi
Cho ham s6 y =ax + b (a = 0).

a) Khi nao thi ham s6 d6ng bi€n ?
b) Khi nao thi him s& nghich bién ?
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Khi ndo thi hai dudng thdngy =ax +b(a=0) viy =ax +b' (a' 2 0) cét
nhau ? Song song v&i nhau ? Triing nhau ?

T6ém tGt cac kién thidc cdn nho

1. Néu dai lugng y phu thudc vao dai lugng thay ddi x sao cho v&i mdi
gid tri clia x ta ludn xdc dinh duge chi mét gid tri twong tng cla y thiy
duoc goi 13 him sd cha x v x duogc goi 12 bién sd.

2. Ham s6 thudng duge cho bing bing hodc bing cong thifc.

3. D6 thi clia ham s6 y = f(x) 1a tap hop t4t cd cdc diém bi€u diln céc cap
gid tri tuong Gng (x ; f{(x)) trén mat phing toa d6 Oxy.

4, Ham s8 cf dang y = ax + b v&i a # 0 duoc goi 12 ham s bic nhit d6i
v4i bién s6 x.

5. Ham s6 bic nhit y = ax + b xéc dinh véi moi gid tri clia x va o6 tinh chét :
Ham s6 d6ng bi€n trén R khi a > 0, nghich bi€n trén R khi a < 0.

6. Géc o tao bdi dudmg thing y = ax + b (a # 0) va truc Ox 1a géc
tao bdi tia Ax va tia AT, trong d6 A 13 giao diém cla dudng thdng

y = ax + b v6i truc Ox, T 13 diém thudc dudng thing y = ax + b va
cd tung d6 duong (h.14).

1 y=ax+b

/r y = ax
b

Ll
/A 0 X b
N\

Truong hgp a> 0 Truong hgp a<0

Hinh 14
7. a duge goi 12 he s6 géc clia dudmg thing y = ax + b (a # 0).

/2
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8. V&i hai dudmg thing y = ax + b (d) vi y = a'x + b" (d), trong d6 a vA
a' khic 0, tacod:
a#a < (d) va(d)citnhau;
a=a'vab=zb' & (d)va (d') song song v4i nhau ;
a=a'vab=>b' & (d) va (d) tring nhau.

Bai tép

a) V&i nhimg gid tri ndo cia m thi ham s6 bac nhit y = (m — 1)x + 3 déng bién ?

b) V&i nhimg gid tri ndo cla k thi ham s6 bac nhity = (5 - kK)x + 1
nghich bién ?

V&i nhimg gid tri ndo clia m thi d6 thi cdc hdim s6 y = 2x + (3 + m) va

¥ = 3x + (5 — m) cét nhau tai mot diém trén tryc tung ?

Tim gid tri clia a d€ hai dudmg thdngy =(a — 1)x + 2 (a = 1) va

y = (3 - a)x +1 (a# 3) song song v&i nhau.

Xéc dinh k vA m d€ hai dudmg thdng sau day tring nhau :
y=kx+m-2)(k=0); y=0G-Kx+(@-m)k=5).

Cho hai haim s6 bacnhdty = (k+ DDx +3 viy = (3 — 2k)x +1.

a) V&i gid tri ndo cha k thi d6 thi cha hai ham s6 13 hai dudmg thdng song
song v&i nhau ?

b) Vi gid tri no ciia k thi d8 thi ciia hai ham s6 13 hai dudng thing cét nhau ?

c¢) Hai dudmg thdng néi trén c6 thé trung nhau duge khong ? Vi sao ?

a) V€& 46 thi hai ham s6 sau trén cling m6t mat phing toa do :
y=0,5x+2 (1); y=53-2x (2.

b) Goi giao diém ciia cdc dudng thing y = 0,5x + 2 viy = 5 — 2x v6i tryc

hodnh theo thd ty 13 A, B v2 goi giao diém cla hai dudmg thing 46 13 C.

Tim toa d6 cha céc diém A, B, C.
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c) Tinh d6 dii cdc doan thing AB, AC va BC (don vi do trén cdc tryc toa
d6 1a xentimét) (lam tron d€n chit s6 thap phén tha hai).

d) Tinh céc géc tao bdi cic dudng thing cé phuong trinh (1) va (2) v6i
truc Ox (lam tron dén phiit).
a) V& d6 thi cdc him s6 sau trén cing mot méat phing toa do :

y=2x (1); y=05x (2); y=—-x+6 (3).
b) Goi cdc giao diém ciia dudmg thdng c6 phuong trinh (3) vé&i hai dudng
thdng c6 phuong trinh (1) va (2) theo thd ty 13 A va B. Tim toa d6 cla hai
diém A va B.

¢) Tinh cdc gbc ciia tam gidc OAB.

Hudng ddn cdu c)
Tinh OA, OB r6i chimg t6 tam gidc OAB 13 tam gidc cén.
Tinh AOB = AOX — BOx.
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Chuong | — HE THUC LUONG TRONG TAM GIAC VUONG

Trong tam gidc vuéng, nfu bi€t hai canh, hodc mot canh vi mét gée nhon
thi c6 thé tinh duge cdc géc v cdc canh con lai clla tam gide d6
hay khéng ?

§1. Mot s8 hé thirc vé canh
va dudng cao trong tam giac vudng

\

Nhd mét hé thifc trong tam gidc
vudng, ta cé thé "do” dudc chiéu
cao clia cdy bang mdt chiéc
thudc tha.

Xét tam gidc ABC vubng tai A,
canh huyén BC = a, cdc canh géc
vuéng AC=bvaAB=c. Goi AH=h
1a dutmg cao (g v&i canh huyén va
CH= b, BH = ¢’ ldn lurgt 12 hinh
chi€u clia AC, AB trén canh huyén
BC (h.1).
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Hé thlc gilta canh géc vuéng va hinh chiéu ciia né trén
canh huyén

DINH Lf 1

Trong mot tam gidc vuéng, binh phuong mdi canh géc vuéng bdng
tich ciia canh huyén va hinh chiéu cia canh géc vuéng dé trén

canh huyén.

Cu thé, trong tam gidc ABC vuong tai A (h.1), ta cé
b2 =ab’, ¢ = ac'. (1)
Chitng minh (h.1)

Xét hai tam gidc vuong AHC va BAC. Hai tam gidc vudng nay cé chung

HC AC
géc nhon C nén ching déng dang v&i nhau. Do d6 C @ W

AC? = BCHC, tic 12 b” = a.b'. Tuong tu, ta c6 ¢ = a.c'.

Vidu 1. (Dinh I Py-ta-go — M6t hé qua clia dinh If 1)

R& ring, trong tam gidc vuéng ABC (h.1), canh huyén a =b' + ¢/, do dé
b2+c2=ah'+ac'=a(h'+c')=a.a=a2.

Nhu vay, tr dinh If 1, ta cling suy ra dugc dinh 1{ Py-ta-go.
Mot 6 hé thirc lién quan téi dudng cao

DINH Li 2

Trong m¢t tam gidc vudng, binh phuong dudng cao ing véi canh huyén
bdng tich hai hinh chiéu ciia hai canh géc vudng trén canh huyén.

Cu thé, v6i cdc quy udc & hinh 1, ta c6

h? = b'c. )
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Xét hink 1. Chitng minh AAHB o> ACHA.. Tit d6 suy ra hé thicc (2).

Vi du 2. Tinh chiu cao clia cly
trong hinh 2, bift ring ngudi do
diing cich cdy 2,25m va khodng
cdch t¥ mét ngudi do d€n mat ddt
13 1,5m.

Gidi. Ta c6 tam gidc ADC vudng tai
D, DB 12 duomg cao tng v&i canh
huyén AC vd AB = 1,5m. Theo dinh
1f 2, ta c6

BD? = AB. BC
tifc 1a

(2,25*=1,5.BC,
suy ra

Hinh 2

_ (229’
Vay chiéu cao clia céy 12
AC=AB+BC=1,5 + 3,375 = 4,875 (m).

BC = 3,375 (m).

e Dinh If 2 thi€t 14p m&i quan hé giita dudmg cao (ng vdi canh huyén va
cdc hinh chi€u chia hai canh géc vudng trén canh huyén ciia mot tam gidc
vudng. Dinh If 3 dudi day thift 14p m6i quan hé giita dudmg cao ndy vai
canh huyén va hai canh géc vuéng.

DINH Li 3

Trong mot tam gidc vuodng, tich hai canh géc vuong bdng tich cua
canh huyén va duong cao twong ing.

Vi cdc ki hiéu trong hinh 1, két luén cilia dinh 1f 3 c6 nghia 1a
hc = ah. (3)
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Tix cong thitc tinh dién tich tam gidc, ta nhanh chéng suy ra hé thic (3).
Tuy nhién, c6 thé chimg minh hé thite (3) bing cich khic.

Xét hinh 1. Hay chitng minh hé thitc (3) bang tam gidc dong dang.
Nh&y dinh 1f Py-ta-go, tir hé thitc (3), ta o6 thé suy ra mot hé thitc giitn
ducng cao ting voi canh huyén va hai canh géc vudng. Thit vay, ta c6
4
ah=be => o212 =b2c? = 2 + AR =piP = L =2 T
b

Tir d6 ta co

1 1 1
Hé thitc (4) duoc phét biéu thinh dinh If sau day.

DINH Li 4

Trong mot tam gidc vudng, nghich ddo cua binh phuong dudng cao
img véi canh huyén bdng t6ng cdc nghich ddo ciia binh phuong hai
canh géc vuong.

Vi dy 3. Cho tam gidc vubng trong d6 cdc canh goc vudng dai 6cm va
8cm. Tinh d6 dai dudmg cao xuét phét tir dinh géc vuéng.

Gidi. (h.3)
Goi dudng cao xufit phit tir dinh géc
vudng clia tam gidc nay 13 h. Theo hé 8
thitc gifta dudmg cao fmg vdi canh 6 h
huyén vi hai canh géc vuéng, ta ¢é

I .

2 e &£ Hinh 3

6282 6282 6.8
= , dodéh=—— =48 (cm).
6> +82 102 10

» Chi §. Trong cdec vi du va cdc bai tép tinh todn bing sé cia chuong
nay, cdc 56 do dé dai & méi bai néu khong ghi don vi ta quy woc la ciing
don vi do.

Tix 46 suy ra n? =
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C6 thé em chira biét

T4

L

Céc hé thite b® = ab', ¢? = ac' (1) va h? = b'c' (2) (xem hinh 1) cén dudc phat
biéu dua vao khai niém trung binh nhan.
Hé thifc (1) dudc phat biéu nhu sau :

Trong mét tam giac vubng, mdi canh géc vubng Ia trung binh nhén cia canh
huyén va hinh chiéu clia canh goc vuéng d6 trén canh huyén.

Tuong tu, hé thitc (2) dudc phéat biéu nhu sau :

Trong mét tam giéc vubng, dudng cao iing vai canh huyén Ia trung binh nhan
ciia hai doan thdng ma no dinh ra trén canh huyén.

Badi tGp

Hiy tinh x va y trong mdi hinh sau :
1. (hda,b)
6 8 12
X y /x4 y \
—— o
a) =
Hinh 4
2. (h5)
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3. (h6)

-
ﬁﬁﬁﬁﬁ
------
___________

4. (0.7)

Luyén tap

5. Trong tam gidc vudng v&i cidc canh géc vudng cé d6 dai 12 3 va 4, ké
dudmg cao tng v4i canh huyén. Hiy tinh dudng cao nay va 4o dai cic
doan thdng ma né dinh ra trén canh huyén.

6. Dudng cao clia mdt tam gidc vudng chia canh huyén thinh hai doan thing
cd 36 daila 1 va 2. Hiy tinh cdc canh gdc vudng cila tam gidc nay.

7. Ngudi ta dua ra hai cich vé doan trung binh nhén x clia hai doan thing a, b
(thc 13 x> = ab) nhu trong hai hinh sau :

Cich 1 (h.8) Cich 2 (h.9)
X
. - -l"“-?.l ----- 1“““'¢a—"'?r g
- b T
Hinh 8 Hinh 9
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Dua véo cdc hé thirc (1) va (2), hdly chiing minh cdc cdch vE trén 12 diing.

Ggi y. Néu mot tam gide ¢6 dudmg trung tuyén fng véi mot canh bing nira
canh do thi tam gidc dy la tam gidc vubng.

8. Tim x va y trong mdi hinh sau :

a) (h.10) b) (h.11)
¥
x 2 %
4 9
Y
Hinh 10 Hinh 11
c) (h.12)
16
12
X
¥
Hinh 12

9.  Cho hinh vuéng ABCD. Goi 112 m¢t diém ndm giita A va B. Tia DI va tia
CB cét nhau & K. K¢ dudmg théng qua D, vuéng géc véi DI. Dudmg thing
nay cét dudmg thdng BC tai L. Chiing minh ring

a) Tam gidc DIL 12 mot tam gidc cén ;

1 1
b) Téng — + —— khéng d8i khi I thay d6i trén canh AB.
= DIZ DK2 g :
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§2. Ti s8 lugng gidc cta géc nhon

\\

Trong mét tam giac vudng, néu
biét 1 s6 d6 dai clia hai canh thi
cd biét duge dd 18n cla cac goc
nhon hay khéng ?

e J
1. Khai niém ti s6 luong giac cia modt géc nhon

a) Md diu

Cho tam gide ABC vuong tai A. Xét géc nhon B clia né. Nhic lai ring :
Canh AB duge goi 14 canh ké cha goéc B, canh AC dugc goi 13 canh déi
chia goc B.

Ta cling 44 biét : Hai tam gidc vudéng d6ng dang véi nhau khi v chi khi
chiing cé cling s8 do clia mot gc nhon, hodc cdc t s§ giita canh d6i va
canh k& clia mot géc nhon trong mbi tam gidc d6 12 nhu nhau (h.13). Nhir
vy, ti sd gilta canh d6i va canh ké clia mot géc nhon frong tam gidc
vudng dac trimg cho 46 16n clla géc nhon dé.

Hinh 13

Xét tam gidc ABC vuong tai A c6 B = o. Chiing minh rdng

AC
gia=45"&& —=1:
AB
AC
b) o= 60° & — =4f3.
) AB
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Ngoii ti s6 gifta canh d6i va canh ké, ta con xét cdc ti s6 gifta canh ké va
canh d6i, canh d6i va canh huyén, canh ké va canh huyén ciia mot géc
nhon trong tam gidc vuéng. Cic ti $6 niy chi thay ddi khi d6 16n cha géc
nhon dang xét thay ddi va ta goi chiing 1a cdc #f 56 luwong gide cha géc
nhon 46.

b) Dinh nghia

Cho géc nhon o. VE médt tam gidc vudng

cd mot goc nhon a (ta o6 thé vé nhu sau :

VE gbéc a, tr mot diém bdt ki trén mot

canh clia géc o ké dudmg vudng goc vai &

canh kia (h.14)), xdc dinh canh d6i va

canh ké clia géc a.. Khi dé : Hinh 14

T1 56 gifta canh d6i va canh huyén dugc goi la sin ciia géc o, ki hiéu
sino.

T1 56 gifta canh ké va canh huyén dugc goi la cosin cua géc o, ki hi¢u
COs CL.

T1 56 gita canh déi va canh ké dugc goi la tang cia goc o, ki hiéu
tgo (hay tan o).

T1 56 giita canh ké va canh déi dugce goi la cltang cia goc o, ki hiéu
cotga (hay cota ).

Nhu vy
. canhdbi ~ canh k€
Pt canh huyén ’ o 1= canh huyén ’ m
canh d6i canh ké a
_ : . i hh
tga Tk cotg o — canh huyén

Nhdn xét. T dinh nghia trén, dé thiy cdc ti s6 lwong gidc clia mot gbe
nhon luén luén duong. Hon nita, ta cf

snma<1l,cosa<]1.
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Cho tam gidc ABC vuéng tai A c6 C=B. Hay viét cdc tf s6 luong gidc
cia goc B.
Vidy 1. (h.15). Ta c6

Hinh 15
~ AB
45° = B=——=1.
cotg cotg AC

Vidu 2. (h.16). Ta co

sin 60° = sin B =

5 ~ AB
cosb0)” =cosB=—=—;
BC 2

tgﬁo":tgﬁ:%:@; o d

AB 3 Hinh 16
AC ™ 3

mtgﬁo“ = Dﬂ‘tgﬁ =

e Nhu vy, cho géc nhon a, ta tinh dugc cdc ti s6 luang gidc clia nd.
Nguoc lai, cho moét trong cic ti s6 luong gidc cha gbc nhon o, ta cd thé

dung duoc goc do. y

2
Vfd¥3.Dunggécnhm1u,bi€ttgu:§- B -
Gidi. (h.17) Dung géc vubng xOy. Liy mot "

doan thing Iim don vi. Trén tia Ox, 18y diém A

3
sa0 cho OA = 2 ; trén tia Oy, 14y diém B sao cho
OB = 3. Gic OBA biing gic o cdn dumg. That vay,
et "] L)
tacétgmzthBAzﬁzz- 0 2 A X

Hink 17
73
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Hay néu cdch dung gée nhon B theo hinh 18

N

74

Vi dy 4. Hinh 18 minh hoa cdch dyng goéc
nhon B, khi biét sinB =0,5. 4 1

va chitng minh cdch dung dé la ding. 1 z H

> Chti y. Néu hai géc nhon o va B cé 1 d
sina = sin B (hodc cos o =cos B, hodctgo=1g B, .
hodc cotga = cotgP) thi o = f vi ching la
hai goc twong wng cua hai tam gidc vuéng
dong dang.

Ti $0 luong giac cla hai goc phu nhau

Cho hink 19. Hay cho biét téng s6 do
ciia géc o va géc B. Ldp cdc ti 56
lwgng gidc cia géc o va géc B. Trong
cdc t1 56 nay, hay cho biét cdc cdp t
56 bdng nhau. a )

Tix cdc cap ti s6 bdng nhau d6, ta rit ra Hink 19
sin ot = cos B, cos oe = sin 3,
tgo = cntgﬁ, cotgo =1’gB.

Vi hai géc phu nhau bao gidr ciing bing hai géc nhon chia mot tam gidc
vubng nio do, nén ta cé dinh If sau day vé€ quan hé giita cdc ti s6 lugng
gidc clia hai gc phu nhau.

DINH Li

Néu hai géc phu nhau thi sin géc nay bdng césin géc kia, tang géc
nay bdng cétang géc kia.

Vidu5. Theovidu 1, tacéd

V2
sin45° = cos 45° = = tg45° = cotgd5” = 1.
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Vi du 6. Ta o6 cdc gée 30° va 60° 1a hai géc phy nhau. Do d6, theo vi dy 2
va theo quan hé giffa cdc ti s6 lvong gidc cilia hai géc phuy nhau, ta c6

1 NE)
sin30° =cos60° = — ; cos 30° = sin60° = — ;
2 2
3
tg30° = cotg60° = g; cotg30° = 1g60° = /3.

Qua vi du 5 va vi du 6, ta riit ra béng ti s6 luong gidc cilia cdc goc dac biét
nhu sau :

= 30° 45° 60°
Ti s6 lugng gidc
. 1 V2 V3
sino — = i
2 2 2
V3 V2 1
cos o = = et
2 2 2
3
tga % 1 3
cotgo J3 1 £
3
Vi du 7. Trong hinh 20, canh y dugc
tinh nhu sau :
17
] ] F
Tacdcos30 = —»
17
» ag®
) , 173 y
doddé y=17c0s30" = e 14,7. ik 20

> Chi §. Tix nay khi viét cde 56 lugng gidc ciia mot gée nhon trong
tam gidc, ta bo ki hiéu " A" di. Cﬁ&ng han, viét sinA thay cho sin R,
15
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= 5:'

10.

11,

12.

76

€6 thé em chira biét

B&t ngd vé cd gidy Ad
{21cm x 29,7cm)

» T1 s6 gilra chidu dai va chidu rong clia 13 gidy A4 xdp xi bing V2.

e Gid sl t& gidy A4 duge minh hoa trén céc hinh 21 va 22

NEu gép t& gidy theo cac dudng thdng AC va BI (I 1a tung diém clia CD) ti ta s&
cd médt gbe hdu nhu vudng ! (h.21).

Néu gdp t& gidy theo duding phén gidc BM clia géc ABC, sau dé gdp tiép theo
duting phan gidc BN clia goc ABM thi diém M sé triing véi diém A 1 (h.22)

A o A N D
ey .
. ¥
\‘ ’J
\" - *
. * M
1‘ ’ ,J
b :' o
‘\‘ ’l o
I r .
. P g ,’ -
.'\.K - t -
}\} " i
" T LY - ’ .r’
P i‘ : e
a7 * #
. \‘ x
- . 4
o [ 17}
C B
Hinh 21 Hinh 22

Béng hiu biét clla minh, em c¢6 thé gidi thich dudc cac didu If thd nay ddy.

Bai tGp
VE mét tam gidc vuéng cé m6t gée nhon 34° réi vi€t céc ti s6 lugng gidc
cha gdc 34°.

Cho tam gidc ABC vuéng tai C, trong d6 AC = 0,9m, BC = 1,2m. Tinh cdc i
36 luong gidc clla géc B, tir d6 suy ra cdc t s6 lwong gide clia goc A.

Hay vi€t cdc ti s6 lwong gidc sau thanh ti 86 lwong gidc clia cdc gbe nhod
hon 45°
sin 60°, cos 75°, sin52°30', cotg82°, tg80°.
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14.

16.

17.

Luyén tap

Dung gdc nhon o, bi€t :
_ 2 3 3
a) smu=§; b)cosa =0,6; c)tgu;=z; d)mtgu:a-
Sit dung dinh nghia cdc ti s6 lugng gidc clia mot géc nhon &8 chiing minh
ring : V&i géc nhon a tuy ¥, ta o6
sino COS O

»  cotgo =

a) tgo = .
cos o sin o

, teo.cotga=1;

b) sin %o + cos’a = 1.
Goi ¥. Sit dung dinh 1{ Py-ta-go.

Cho tam gidc ABC vuéng tai A. Bi€t cos B = 0,8, hdy tinh cdc ti s6 luong
gidc cia goc C.
Gt y. St dung bai tip 14.

Cho tam gidc vuéng c6 mot géc 60° va canh X

huyén cé d6 dai 13 8. Hiy tim 49 dai cla A

canh d6i dién véi géc 60°. e~ —

Tim x trong hinh 23. 20 <t
Hinh 23

§3. B&ng lugng giac

Ding bang lugng giac ta cd thé nhanh chéng fim dudc gia i cac
s8 ludng gidc clia mdt gée nhon cho trude va nguoe lai, im duoc
s8 do clia mét gdc nhon khi biét gia tri ti s8 Iudng giac clia gdce db.

Trong bai nay, ta gidi thi€u cfu tao va cdch ding bing luong gidc cla
V.M. Bra-di-xo.

Cau tao cua bang lugng giac
Béng luang gidc bao gém bang VIIL, bing IX va bing X clia cuén "Béng s6
v&i 4 chit s6 thdp phan"”, Nha xudt bdn Gido duc, tdc gid V.M. Bra-di-xo.

T
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Ngudi ta 1ap bang dya trén tinh chit sau ddy cha cdc ti s6 lugng gidc :
Néu hai géc nhon o va B phu nhau (o0 + B = 90°) thi sina = cosp,
cos o = sin 3, tgax = cotg B, cotgax = tg B.

 Bing VIII diing dé tim gid tri sin va cOsin cila cdc géc nhon déng thdvi
ciing diing dé tim géc nhon khi biét sin hodc cdsin clia né. Bang VIII cé
cu tao nhu sau : Bdng duoc chia thanh 16 c6t va cdc hang, trong d6 :

Cot 1 va cot 13 ghi cdc s6 nguyén d6. K& tir trén xuéng dudi, cot 1 ghi s6
do tang din tir 0° dén 90°, cot 13 ghi s6 do gidm ddn tir 90° dén 0°.

Tir cot 2 dén c6t 12, hang 1 va hang cubi ghi cdc s6 phiit 12 boi clia 6 tix O
dén 60" (k& tir trdi sang phdi, hing 1 ghi theo chiéu ting, hing cudi ghi
theo chiéu gidm) ; cdc hang gilta ghi gid tri sin, cdsin clia cdc géc
twong ng.

Ba o6t cudi ghi cdc gid tri ding d€ hiéu chinh d6i v&i cdc goc sai khdc 1',
3

e Bing IX diing dé tim gi4 tri tang clia cdc goc tir 0° dén 76° va cotang
cha cdc géc tir 14° dén 90° va nguoc lai, ding dé tim géc nhon khi hiét
tang hodc c6tang clia nd. Bang IX c6 cdu tao twong tuy nhrr bang VIII.

» Bing X ding dé tim gi4 tri tang cila céc géc tir 76° d€n 89°59" va cotang
chia cdc géc tir 1' dén 14° v nguoc lai, ding dé tim géc nhon khi bi6t
tang hodc cotang clia nd. Bdng X khéng cé phén hiéu chinh.

Nhdn xét. Quan sit cdc bing ndi trén ta thdy : Khi gbc o tang tir 0° dén
90° (0° < o < 90°) thi sino v tg o tAng cdn cos o va cotg o gidm.

Nhén xét ndy 14 co s& cho viéc sit dung phén hiéu chinh clia Bang VIII va
Béng IX.

Céach diung bang

a) Tim ti s6 lurong gidc ciia mét géc nhon cho trude

Khi tim ti s6 lugng gidc clia mot géc nhon bing bing VIII vi bing IX,
ta thyc hién theo cdc bude sau :

Budc 1. Tra s6 40 & c6t 1 d6i v4i sin va tang (cdt 13 d6i vdi obsin va
chtang).

Bugc 2. Tra s6 phiit & hang 1 d6i vdi sin va tang (hang cudi d6i vdi cosin
va cOtang).
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Buge 3. Ly gid tri tai giao clia hang ghi s6 d6 va cot ghi s phiit.

Trong trudmg hop s6 phiit khong 13 boi clia 6 thi 14y cot phiit gin nhit v&i
s6 phiit phdi xét, s& phiit chénh léch con lai xem & phén hiéu chinh.

Vidu 1. Tim sin46°12'.
Tra Bdng VIII : S6 d6 tra & cdt 1, s6 SIN
phit tra & hang 1. Ldy gid tri tai giao 7 12!
cha hang ghi 46° vacot ghi 12 :
Jam phdn thap phan (mdu 1). Vay ; E
sin 46°12' = 0,7218. . v
Vi dy 2. Tim cos 33°14". f‘""
Tra Bing VIII : S§ d6 tra & cot 13, s6
phit tra & hang cudi. Tai giao ciia
hing ghi 33° va cot ghi s6 phit gén Mdu1

nhét v6i 14' - d6 12 cot ghi 12, ta thdy 8368. Vay cos33°12' ~ 0,8368.
(miu 2).

Taco 8368 4 ------ 33°-|-—-»
cos 33°14' = cos(33°12' + 2). *
Theo nhén xét & phin 1, §
c0s 33°14' < c0s33°12, nén i
glﬁ. trl clia cos 33014' du{_l'ﬂ . 12! . A 1
suy ra tir gid tri cos33°12'
béng céch trir di phdn hiéu
chinh tuong tmg (d6i vdi
sin thi cong thém). Tai giao clia hing ghi 33° vi cot ghi 2' (& phdn hiéu
chinh), ta thdy s6 3. Ta diing s6 3 niy d€ hiéu chinh chit s6 cudi & s6
0,8368 nhu sau :

—emee e W

-

3I

COSIN
Mdu 2

TANG

cos 33°14' ~ 0,8368 — 0,0003 A 0 18
e 50° [1,1918 :

Vidy 3. Tim tg52°18". 51° ’ i
Tra bang IX : 86 do tra & oot 1, 52" -1----—-femm-- * 2938
s§ phiit tra & hang 1. Liy 53°
gid tri tai giao clia hing 54°

Mdu 3

19
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ghi 52° v c6t ghi 18' 1dm phdn thip phan. Phdn nguyén dugc 14y theo
phin nguyén clia gid tri gin nhdt d4 cho trong bang (mfu 3). Vay

tg52°18' = 1,2938.

Sir dung bdng, tim cotg 47°24'.
Vi dy 4. Tim cotg8°32". | - 8930"
Sit dung bing X, c6t cudi, hing cudi. ‘:'
Liy gid tri tai giao clia hang ghi §°30" : _
v6i cot ghi 2' (méu 4). Vay —— A
cotg 8732 =~ 6,665. COTANG
Mdu4

E Sw dung bdng, tim tg82°13".

> Chiy

1) Khi sit dyng Bdng VIII hay Bdng IX, d6i véi nhitng géc c6 s6 phit khdc
boi ciia 6, ta ding phdn hi¢u chinh theo nguyén tdc :

— Déi véi sin va tang, géc lén hon (hodc nhé hon) thi cong thém (hodc
trie di) phdn hiéu chinh tuong ting.

— D6l vai cosin va citang thi nguge lai, goc lén hon (hodc nhd hon) thi
trit di (hodc céng thém) phdn hiéu chinh tuong vng (xem vi du 2).

2) C6 thé chuyén tir viéc tim cosa sang tim sin(90°— o) va tim cotga
sang tim tg(gﬂ“ - o).

b) Tim sé do cua géc nhon khi biét mét ti sé lvong gidc cua goc dé

Vi dy 5. Tim géc nhon o (lam tromn

SIN

dén phiit), biét sino = 0,7837. 1 36'
Tra Bang VIII : Tim s& 7837 & trong ) Y
béng, déng sang oft 1 va hang 1, ta E
thdy 7837 ndm & giao clia hing Si" - 7837
ghi 51° v oot ghi 36' (miu 5). Vay
o~ 51°36'".

Mdu 5
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E St dung bdng tim géc nhon o, biét cotg o = 3,006.

> Chu §. Khi biét ti s6 lugng gidc cia mgt géc nhon, néi chung, ta tim
duge gbc nhon sai khdc khéng dén 6. Tuy nhién, thong thuong trong tinh

todn ta lam tron dén dg.
Vi dy 6. Tim géc nhon a (lam ali
tron dén do), biét sin o = 0,4470. A 30" | 36

Tra bang VIII, ta khéng tim - 4
thly s6 4470 & trong bang. Tuy ‘ i
nhién, ta tim théy hai s6 gin véi i '

4470 nhit, d6 12 4462 v 4478 26" [4---- 4462 | 4478
(miu 6). Ta cb .

0,4462 < 0,4470 < 0,4478 hay
sin 26°30' < sin . < sin 26°36..

Theo nhén xét & muc 1 thi Mdu 6
26°30" < o < 26°36". Tir d6 suy ra o = 27°.

B 7im g6c nhon o (lam tron dén dg), biét cos o = 0,5547.

E; Bai doc them

TiM Ti SO LUONG GIAC VA GOC
BANG MAY TINH BO TUI CASIO fx-220

et o

Ngodi chifc ning thyc hién b6n phép todn
cdng, trir, nhén, chia véi s6 thip phin, méy
tfnh CASIO f-220 (h. 24) cdn c6 nhiéu chitc
ning khdc, trong d6 o6 chiic ning tinh cdc t
$6 luong gidc clia géc nhon vi tinh s8 do clia
géc nhon khi biét mot ti s6 lwgng gidc clia nd.
Trong chuong trinh THCS, ta chi hoc 6 do
gbc 1a d6, phit, gidy nén sau khi bat mdy
(nhén phim hay [ON]) ta chon kiéu
dé (Mode degree) bing cdch nhén lién ti€p
hai phim [MODE] [4]. Khi d6, & phfa trén
clia man hinh xuft hién chitr DEG.

81
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Khi tinh todn, ta thudmg 14y k€t qud vdi 4 chit s6 thap phin nén ta nhén

lién ti€p ba phim [MODE [4]. Xhi @6, & phfa trén ciia man hinh
xuét hién chir FIX.

Trong cdc vi du sau day, chi khi trén méan hinh xut hién chit DEG va chit
FIX, ta m&i bt ddu tinh todn.

Dé nhap do, phiit, gidy, ta ding phim :

Dé hién thi d6, phit, gidy, ta diing hai phim [SHIFT], |«|.
Vi du 1. D& hién thi 14°21', ta nhén 14n lugt cdc phim

ol 4 ] [ [seEr] [

Khi d6 trén man hinh sé hién ra 14° 21° 0. D6 13 kf hi¢u ciia 14°21". Khi
chi cdn nap vdo mdy ma khong cdn hién thi, ta bo di hai phim cudi cing.

a) Tim ti s6 luong gide ciia mét gée nhon cho trindge

Ta sl dung cdc phim |sin|. lms|, Itan| .

Vi du 2. Tim cos 25°13".
Nhién 14n lugt cdc phim

2l 8 [ 5 Bl [ [eod

Khi d6 trén man hinh hién s6 0.9047, nghia 13 cos 25°13" = 0,9047.
Vi du 3. Tinh cotg 56°25".
Ta da bi€t cotg 56°25' =

1

——— , nén dé tim cotg56°25" ta ldn luot
tg 56°25'

nhén cidc phim
[6] ] [ [ [ten] [SHIFT] [17x
Khi d6 trén man hinh hién s& 0.6640, nghia 13 cotg 56°25' =~ 0,6640.
b) Tim sé do ciia géc nhon khi biét ti s6 luong giac cia géc dé
Nhién lién ti€p cac phim
[SHIFT] [sin ! | d€ tim o khi biét sino ;

SHIFT] |cos!| dé tim o khi biét cosa ;
[SHIFT] |tan~!| dé tim o khi biét tgo.
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18.

Vi du 4. Tim géc nhon x, bit sinx = 0,2836.
Nhén 14n luot cdc phim

ol [ 2 [ Bl [6] [somFr] |sin~t| [sEOFT] [].

Khi d6 trén man hinh xuft hién 16° 28 30.66 nghia 1a 16°28'30,66".
Lam tron dén phiit, ta 14y x =~ 16°29'.

Lam tron dén do, ta 14y x ~ 16°.

»Chu y
1) Néu phdi tim géc nhon x khi biét cotgx, ta c6 thé chuyén thanh bai
todn tim géc nhon X khi biét tgx vitgx =

cotg X
Vidu 5. Tim géc nhon x (lam tron dén phiit), bi€t ring cotgx = 2,675.
Nhién 14n luot cdc phim

] lel [stFr] [1/x] [SHOFT] |tan™) [SHIFT] [].

Khi d6 trén man hinh xu#t hién 20° 29° 50.43 nghia 1a 20°29'50,43".

Lam trdn dén phit, ta 14y x ~ 20°30".

2) Sau khi tim xong mét t 56 lwgng gidc hodc mét géc, ta nhdn phim
AC| dé chuyén sang phép tinh khdc.

3) Néu khéng phdi tinh todn nita, ta nhdn phim dé tdt méy.

4) Ta c6 thé dimg cdc mdy tinh khdc cé cdc chitc ndng tuong tw nhu mdy
CASIO fx-220, chdng han mdy tinh SHARP EL-500M,...

Bai t&p
Ding bang luong gidc hogc mdy tinh bd tii dé tim cdc t s6 lugng gidc
sau (1am tron dén chit s§ thap phan th tu) :
a) sin40°12' ; b) cos 52°54" ;
c) tg63°36'; d) cotg 25°18".
83
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19.

20.

Ding hing lugng gidc hoic mdy tinh bd tdi dé tim s6 do clia géc nhon x
(lam tron dén phiit), bi€t rdng :

a) sinx =0,2368 ; b) cosx =0,6224 ;
c) tgx =2,154; d) cotgx = 3,251.
Luyén tGp

Ding béng luong gidc (cé sit dung phén hiéu chinh) hoac mdy tinh
b6 tdi, hdy tim céc ti s6 luong gidc sau (lam tron dén chit s§ thap phén
thi tu) :

a) sin70°13' ; b) cos 25°32'; c)tg43°10';  d) cotg32°15'.
Ding bing lugng gidc hoic may tinh bd tdi dé tim géc nhon x (lam tron
két quéd dén do), bift rdng :

a)sinx =0,3495; b) cosx=0,5427; c)tgx=1,5142; d)cotgx =3,163.
So sdnh

a) sin 20° va sin70°; b) cos 25° va cos 63°15°;
c) tg73°20" va tg45° ; d) cotg 2° va cotg 37°40'.
Tinh
a) sin 2 - b) tg58° — cotg 32°.

cos 65°

Sép x€p céc ti s lugng gidc sau theo thi ty tang dén
a) sin78°, cos14°, sin47°, cos87°;

b) tg73°, cotg25°, tg62°, cotg38®.

So sdnh
a) tg25° va sin25° ; b) cotg 32° va cos 32°;
c) tg45° va cos45°; d) cotg 60° va sin 30°.
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§4. Mot sd hé thic vé canh va gbc
trong tam giéc vudng

~

Mét chiéc thang dai 3m. Can dat
chan thang cach chan tudng moét
khodng béng bao nhiéu dé né tao
dudc vai mat dat mét goc "an toan”
65° (tic 12 dam bao thang khéng
bi d& khi s dung) ?

Cac hé thic
Cho tam gidc ABC vubng tai A, A

canh huyén a vd cic canh géc
vudng b, c (h.25). c

Viét cde tl 56 lugng gidc cua géc
B va géc C. Tir d6 hdy tinh méi
canh géc vuéng theo :

Hinh 25
a) Canh huyén va cdc i 56 lwgng gidc cia géc Bva gée C ;
b) Canh géc vudng con lai va cdc t 56 lugng gidce cia géc B va géc C.

Tix cdc k€t qué trén, ta c6 dinh 11 sau day.

83
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DINH Li

Trong tam gidc vuéng, méi canh géc vuéng bdng :
a) Canh huyén nhdn vdéi sin géc déi hodc nhdn véi césin géc ké ;
b) Canh géc vudng kia nhdn vdi tang géc déi hodc nhdn véi cétang

goc ké.

Nhu vy, trong tam gidc ABC vudng tai A (h.25), ta c6 cdc hé thic
b=asinB =a.cosC; b =c.tgB =c.cotgC;
c=asinC=a.cosB; ¢ = b.tgC = b.cotgB.

Vi dy 1. M6t chi€c mdy bay bay 1én v6i van t6c 500 km/h. BPudng bay 1én

tao v6i phuong ndm ngang mét géc 30° (h. 26). Hbi sau 1,2 phiit méy bay
1én cao dugc bao nhitu kilémét theo phuong thing ding ?

Gidi. Gia sir trong hinh 26, AB 1a doan dudng mdy bay bay lén trong
1,2 phit thi BH chinh 1& d6 cao mdy bay dat dugc sau 1,2 phit do.

va1,2;m=51—ngianenm=5ﬁ%0=m(m). B
Do dé
BH = AB.sinA
=10.sin 30°
1 H
=10-3 =5 (lam). Hinh 26

Vay sau 1,2 phit mdy bay 1én cao durge Skm.

Vi dy 2. V6i bai todn dit ra trong khung & ddu §4, chan chi€c thang cin
phai dat cach chin tudng mét khodng la

3.cos 65° =~ 1,27 (m).
Ap dung giai tam giac vudng

Trong mot tam gidc vudng, nfu cho bi€t trudc hai canh hoic mét canh va
mdt géc nhon thi ta s&€ tim duge tit cd cac canh va goc con lai cla nd.
Bai todn dat ra nhu the goi 1a bai todn "Gidi tam gidc vuong".
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Luu § ring, trong k€t qué clia cdc vi du vi cdc bai tap dudi day, néu
khéng ndi gi thém thi ta 1am tron dén d6 (vdi s§ do gbc) va dén chit s§
thép phan th ba (vdi s6 do d6 dai).

Vi dy 3. Cho tam gidc vuéng ABC v6i cdc canh goc
vudng AB = 5, AC = § (h.27). Hay gidi tam gidc
vuéng ABC.

Gidi. Theo dinh 1f Py-ta-go, ta c6

BC = VAB? + AC? = V52 +82 ~9,434. .
Mit khac
= 5
AB 5
th=A_C=§=O’625' A B
flink 27
Tra bing hay ding mday tinh bd tii, ta fim duogc
C ~32° dodé B =~ 90° - 32° = 58°. -
m Trong vi du 3, hay tinh canh BC ma khéng dp dung
dinh li Py-ta-go.
Vi du 4. Cho tam gidc OPQ vudng tai O cé 7
P =136, PQ =7 (h.28). Hay gidi tam gidc vudng
OPQ.
Gidi.Tac6 Q = 90° - P =90° - 36° = 54°. o Q
Theo cdc hé thic gilta canh va géc trong tam gidc Hinh 28
vudng, ta cd
OP = PQ.sin Q = 7.5in54° ~ 5,663 ;
0Q =PQ.sinP =7.5in36°~ 4,114, N
Trong vi du 4, hay tinh cdc cgnh OP, OQ gua césin
cua cde géc Pva Q.
Vi dy 5. Cho tam gidc LMN vuéng tai L c6
M =51°, LM = 2,8 (h.29). Hay gidi tam gidc vuong Ay 51° ,
’ Hinh 29
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Gidi. Ta c6
N=90°"-M =90°-51° = 39".

Theo cdc hé thiic gilta canh va goc trong tam gidc vudng, ta cé
LN=LM.tgM =28.ig51°~ 3,458 ;

LM 28

MN = —esr® ~ 06293

~ 4,449.

Nhén xét. Cling nhu trong vi du 3, & day ta cé thé tinh MN béng céch dp
dung dinh 1f Py-ta-go. Tuy nhién khi dé, trong viéc sitr dung bing s6 va
mdy tinh, ta s€ gap cdc thao tdc phac tap hon. Do d6, khi gidi tam gidc
vudng, trong nhiéu trudng hop, nfu da bi€t hai canh ta nén tim mot géc
nhon truéc ; sau d6 ding cdc hé thiic giita canh va géc € tinh canh thd ba.
Céch nay cé thé gidp cho viéc thuc hién cdc phép todn bing bing sd va mdy
tinh don gidn hon.

Bdi tap

Céc tia ndng mat trdi tao
vGi mat ddt mot gbc x8p xi
bing 34° va béng ciia mot

thdp trén mjt dat dai 86m
(h.30). Tinh chiéu cao cla
thdp (lam tron d€n mét).

Gidi tam gidc ABC vudng
tai A, biét rAng
a)b=10cm, C=30°;
b)c=10cm, C =45°;
c)a=20cm, B =35°;
d)c=21cm, b=18cm.
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29,

31.

32.

Luyén tap

Mot cot dén cao 7m cd bong trén mat dit dai 4m. Hay tinh géc (Jam tron
dén phiit) ma tia sdng mat trdi tao v&i mat ddt (géc o trong hinh 31).

l_\ | / -
.f-:, i \"‘-\.
7m
o 4m =
Hinh 31 Hinh 32

Mot khic séng rong khodng 250m. Mét chi€c dd cheéo qua song bi dong
nudc ddy xién nén phdi chéo khodng 320m mdi sang duge b bén kia.
Hbi dong nudc di ddy chi€c dd lech di mot goc bing bao nhitu d6 ? (géc
o trong hinh 32).

Cho tam gidc ABC, trong d6 BC = 11cm, ABC = 38°, ACB = 30°. Goi
di€m N 13 chan clia dudng vudng goc k& tir A d€n canh BC. Hiy tinh :

a) Doan thing AN ; A

b) Canh AC. '
Ggi y. Ké BK vudng goc vai AC.

Trong hinh 33, AC = 8cm, AD = 9,6cm,
ABC =90°, ACB =54°va ACD =74".
Hay tinh :

a) AB;

b) ADC .

Mot con thuyén v&i van t6c 2km/h vugt
qua mot khic séng nudc chdy manh mét 5 phit. Bi€t ring dudng di cla

con thuyén tao v&i bdr mot gée 70°. Tix 46 da cé thé tinh duge chiéu rong
clia khiic séng chua ? N€u cé thé hiy tinh két qui (lam tron dén mét).

Hinh 33
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§5. Ung dung thuc t& céc i s8 lugng gide
cua géc nhon. Thyc hénh ngodi trdi

Nhd i s6 lugng giac clia goc nhon, cé thé tinh dudc chiéu cao
cha thap va khoang cach gitia hai diém ma ta khong thé do
truc tiép dudc.

Xac dinh chiéu cao

a) Nhi¢m vy
Xdc dinh chiéu cao clia m6t thip
ma khdng cin lén dinh cla thdp.

b) Chuén bi
Gidc k€, thudc cudn, mdy tinh bd
tdi (hodc bang lugng gidc).

¢) Huéng dan thyre hién (h.34)

Dat gidc k€ thdng dimg cdch
chén thdp médt khodng a (CD = a),
gid s chiéu cao cha gidc k€ 1a b
(OC =h).

Quay thanh gidc k€ sao cho khi

ngim theo thanh ndy ta nhin thdy dinh A cia thdp. Doc trén gidc k€ s6 do
o clia géc AOB.

Diing bing lugng gidc hodc mdy tinh bd i &8 tinh tgoe. Tinh téng b + a.tgo va
bdo két qua.

Hinh 34

Chiing 16 rdng, két qud tinh dugc & trén chinh ld chiéu cao AD cia thdp.
Xac dinh khoang céach
a) Nhiém vu

Xic dinh chiéu rong clia mot khiic séng ma viéc do dac chi tién hanh tai mot
by song.

b) Chuén bi

E-ke dac, gidc k€, thudc cudn, may tinh bd tii hosc bing lugng gidc.
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¢) Hiréng dan thye hién (h.35)
Ta coi hai b& s6ng song song
v&i nhau.

Chon mot diém B phia bén kia
song. Liy mot diém A bén
nay séng sao cho AB wvudng
goc vdi cic bdr song.

Diing é-ke dac k& dudmg thing
Ax phia bén nay sng sao cho
Ax 1 AB.

Ly diém Cirén Ax, gid sit AC =a. Hinh 35
Ding gidc k€ do géc ACB, gid sit ACB = a.

Dung mdy tinh b tii hodc bang lugng gide d€ tinh tgo.
Tinh tich a.tgo va bdo két qua.

Vi sao két qud trén lai la chiéu rong AB ciia khiic séng ?

On t@p chuong |
Cau hoi

Cho hinh 36. Hay vi€t hé thac giia :
a) Canh huyén, canh géc vudng vd hinh
chi€u ciia né trén canh huyén ;
b) Céc canh géc vudng p, r va dudng cao h ;
c) Dudng cao h va hinh chi€u clia cic canh
gbc vudng trén canh huyén p', r'.
Cho hinh 37.
a) Hay vi€t cong thdc tinh cdc ti s6 lugng
gidc clia géc o.
b) Hay vi€t hé thic gilta cic t s6 lugng gidc
clia gc o va céc t s§ lugng gidc cha goc B.
Xem hinh 37.
a) Hay vi€t cong thifc tinh cdc canh géc vudng
b va c theo canh huyén a va i s6 lugng gidc
clia cdc géc o, B ;
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b) Hay viét cong thic tinh mdi canh gbc vudng theo canh géc vudng kia va
ti s6 luong gidc cha céc géce a, B.

Dé gidi mot tam gidc vudng, cin bi€t ft nhit m&y géc va canh ? C6 Iuu ¥
gi v& s6 canh 7

T6m t&t céce kién thic cdn nhd

1. Cdc hé thirc vé canh va dudmg cao trong tam gidc vudng

Cho tam gidc ABC vudng tai A (h.38). A
Khi d46, ta céd
1)1::2 =ab', ? =ac';
2) h* =b'c' -
3)ha =bc;
1 1 1

2 b
2. Dink nghia cdc i s6 luong gidc cia
géc nhon (h.39)

: canh d6i canh ké
sinot = ; COS 0L = —————— ;

canh huyén °’ canh huyén

dei canh ké
gu=T50r s o= i

3. Mt 56 tinh chdt cia cdc U s6 luong gidc

e Cho hai géc o va B phu nhau. Khi d6
sinot =cos P ; tgo =cotgP ;

Hinh 39

cosa =sinf ; cotgo = tg B. B
e Cho gdc nhon a. Ta ¢
O<sina<1;0<cosax<1 ;sin2u+coszu:1 =
sin o oS L

; cotgo = —
COSCL Sino

4. Cdc hé thirc vé canh va gbc trong tam gidc vudng
Cho tam gidc ABC vudng tai A (h.40). Khi d6 L1
b=asinB; c=asinC;

tga = stga.cotgo = 1.

Hinh 40
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b=acosC; c=acosB;

b=ctgB; c=btgC;
b = ccotgC; ¢ = bcotg B.
Bdi tap

Chon két qud ding trong cdc két qud
dudi day :

a) Trong hinh 41, sin o bing

o 5
(A) 3 (B) a
3 3
© 3 (D) T
b) Trong hinh 42, sin Q bing
™ zs: ® op
PS SR

© =R’ (D) =®

c) Trong hinh 43, cos 30° bing

2a a
A —; B —_
wg s
© %; D) 232"

a) Trong hinh 44, hé thic nao trong cic
hé thic sau 12 ding ?

-
¥

(A) ﬂiﬂﬂ.:%; (B) cotga =
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(€ tgo=

0|

; (D) cotgn==-

b) Trong hinh 45, hé thidc nao trong cic hé thic sau

khong ding ? L
(A) sin’a +cosla=1;
(B) sino=cosB;

(© cosB=sin(90°-a);

A B
(D) tga= g Hinh 45

Ti s6 gilta hai canh géc vuéng cilla mot tam gidc vuéng bing 19 : 28.
Tim céc gbc cha nd.

Cho tam gidc c6 mot géc bdng 45°. Dudng cao chia mot canh ké véi géc
d6 thinh cdc phin 20cm va 21cm. Tinh canh 1én trong hai canh con lai
(Iwu ¥ 6 hai trudng hop hinh 46 va hinh 47).

- -
__________________

Hinh 46 Hinh 47

Cho tam gidc ABC c6 AB = 6cm, AC =4,5cm, BC =7,5cm.

a) Chimg minh tam gidc ABC vudng tai A. Tinh cdc géc B, C va dudmg
cao AH cla tam gidc dé.

b) Hbi ring diém M ma dién tich tam gidc MBC béng dién tich tam gidc
ABC nam trén dudmg nao ?
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38. Hai chi€c thuyén A va B & vi tri duge minh hoa nhu trong hinh 48. Tinh
khodng cich gilta ching (Iam tron dén mét).

|

=
=

—Y

=

—X
==X
el
=
e
_
g

I

i

Il

Hinh 48 Hinh 49

39. Tim khodng céch gilta hai coc dé cang diy vugt qua vuc trong
hinh 49 (lam tron dén mét).

40. Tinh chiéu cao clia cAy trong hinh 50 (1am trdén dén dé-xi-mét).

95
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41.

42,

96

Tam gidc ABC vudng tai C 06 AC = 2am, BC = Scm, BAC = x, ABC =vy.
Ding cic thong tin sau (nfu cdn) dé tim x -y :

§in23°36' ~ 0,4
cos66°24' ~ 0,4 ;
tg21°48' =~ 0,4.

(3 mot cdi thang dai 3m ngudi ta ghi : "D€ dim bdo an todn khi ding
thang, phdi dat thang nay tao v6i mat d4t mot goc ¢ d6 1dn tir 60° dén
70™. Do géc thi khé hon do d6 dai. Vay hdy cho biét : Khi ding thang d6
chan thang phdi dat cich tudng khodng bao nhiéu mét d€ dim béo an toan ?

Dé

Hink 51

Vao khodng nam 200 trudc
Céng nguyén, O-ra-t6-xten, mot
nha todn hoc va thién van hoc
HiLap, d8 uSc luong duogc
“chu vi" clla Trai Dat (chu vi
dutmg Xich Dao) nhdy hai quan
sat sau :

1) M6t ngay trong nadm, Ong ta
dé ¥ thdy Mat Trdi chi€u thing
céc ddy gifng & thanh phé Xy-en
(nay goi 13 At-xu-an), tc 13 tia
sdng chi€u thing ding.

2) Cung lic d6 & thanh phd
A-léch-xang-dri-a cdch Xy-en
800km, mét thdp cao 25m cb
béng trén mat d4t dai 3,1m.

Tir hai quan sdt trén, em hdy tinh x&p xi “chu vi" cla Trai D4t.

(Trén hinh 51, diém S tuong trumg cho thanh phd Xy-en, diém A tumg
trung cho thanh phd A-l€ch-xang-dri-a, béng clia thdp trén mat dit dugc

coi 12 doan thing AB.)
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Chuong Il - PUGNG TRON

Mdt irdng déng (Vdn hod Dong Son).

§1. Su xdc dinh dudng trdn. Tinh chét ddi xing

cua dudng trén

-

P#t mii nhon cla compa & vi fri :'\

nao thi vé dudc duong tron di qua

ba diém A, B, C khong thdng hang ? Be e C
R
Trong chuong ndy, ta chi xét cdc diém ndm trén mot
mat phéing.

Nhic lai vé dudng tron
(3 16p 6, ta dd biét :

Pitmg tron tm O bén kinh R (véi R > 0) 12 hinh gém
cic diém cich diém O mot khodng bdng R (h.52). Hinh 52

o7
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Trén hink 53, diém H ndm bén ngodi dwong tron

Dudmg tron tdm O bédn kinh R duge ki hiéu 12 (O ; R), ta ciing cd thé ki
hiéu 12 (O) khi khéng cén chi § dén bén kinh.

Khi diém M thudc dudmg trdn (0), ta cdn nédi : Di€m M ndm trén dudng
tron (O) hay dudmg tron (O) di qua di€ém M. Di€m M ndm trén dudmg tron
(O ; R) khi va chi khi OM =R.

Diém M nim bén trong (hay ndm trong, & trong) dudng trén (O ; R) khi
va chi khi OM <R.

Diém M ndm bén ngoii (hay ndm ngodi, & ngodi) dutmg tron (O ; R) khi
va chi khi OM > R.

(0), diém K ndam bén trong dudng tron (0). Hay so
sanh OKH vg OHK.

Cach xac dinh dudng tron

e Ta di bi€t : Mot dudmg trom duge xdc dinh khi Hinh 53
biét tdm va bédn kinh clia dudng tron d6, hoac khi
bift mot doan thing 13 dudmg kinh cla dudmg trdn d6.

Cho hai diém A va B.
a) Hay vé mot duimg tron di qua hai diém dé.
b) Cé bao nhiéu dudng tron nhi vay ? Tém ctia ching ndm trén duong nago ?

Cho ba diém A, B, C khéng thdng hang. Hay vé duomg tron di qua ba
diém do.

Qua ba diém khong thdng hang, ta vé dugc mot va chi mot dudmg tron.

> Chts §. Khong vé duge dudng tron nao

d d
di qua ba diém thdng hang. :

Thét vay, gid st o6 dudmg tron (O) di qua
ba di€m thdng hing A, B, C (h.54) thi tim = e—+—F—+—e—+—1—+—
O 1a giao diém cha dudmg trung trnrc d;
clia AB (vi OA = OB) va dudmg trung truc Hinh 54
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g

o

d, clia BC (vi OB = OC). Do d, // d, nén khong tén tai giao diém cia d,

va dy, méu thuln.

o { 16p 7, ta dd bi€t : Dudng tron di qua ba
dinh A, B, C cha tam gidc ABC goi 1a duong
tron ngoai tiép tam gidc ABC (h.55). Khi
d6 tam gidc ABC goi 12 tam gidc ngi tiép
dudng tron.

Tam déi xting
Cho dwong tron (0), A la mét diém bdt ki
thu¢c duong tron. Vé A' doi xiing voi A qua

diém O (h.56). Chimg minh rdng diém A’
ciing thuge duong tron (O).

Duing tron la hinh c6 tdm doi ximg. Tam cia

duong trén la tdm doi xitng cua duong tron dob.

Truc doi ximng

Cho duong tron (O), AB la m¢t dudng kinh
bt ki va C la m¢t diém thudc duong tron. VE
C' déi xting véi C qua AB (h57). Chitng minh
rang diém C' ciing thuéc duong tron (0).

Puong tron la hinh c6 truc doi xing. Bdt ki
duong kinh nao ciing la tryc déi xing cua

ditmg tron.

Bai tGp

L

Hinh 55

O

Hinh 56
A
*0
cl‘
B
Hinh 57

Cho hinh chif nht ABCD c6 AB = 12cm, BC = Scm. Chiing minh ring
bon diém A, B, C, D thudc ciing mot dudmg trdn. Tinh bdn kinh cla

dudng tron do.
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2. Hay n6imbi 6 &cot trdi v6i mot 6 & cot phai d€ duge khing dinh ding :

100

(1) Néu tam gidc c6 ba géc
nhon

(4) thi tdm clia dudmg tron ngoai
ti€p tam gidc d6 ndm bén ngoii
tam gidc.

(2) Néu tam gidc c6 géc vudng

(5) thi tAm cila dudmg tron ngoai
ti€p tam gidc d6 ndm bén trong
tam gidc.

(3) Néu tam gidc cé goc th

(6) thi tdm clia dudmg tron ngoai
ti€p tam gidc d6 1a trung di€m
clia canh 16n nhét.

Chiimg minh cdc dinh 1i sau :

(7) thi tAm clia drdng trdn ngoai tiEp
tam gidc d6 1a trung diém clia
canh nhd nhét.

a) Tam ciia dirdng tron ngoai ti€p tam gidc vudng 13 trung diém cha canh huyén.
b) Néu mét tam gidc o6 mot canh 13 dudng kinh clia dudmg tron ngoai

ti€p thi tam gidc d6 12 tam gide vudng.

Trén mat phing toa d6 Oxy, hdy x4c dinh vi trf clia méi diém A(-1 ; -1),
B(-1; -2), C(/2; V2) d6i véi dudmg tron tAm O ban kinh 2.

D4, Mot tdm bia hinh trén khong con ddu vét clia tAm. Hay tim lai tAm

cla hinh troén doé.

Luyén tGp
Trong céc bién bdo giao thong sau, bién ndo c6 tdm d6i xing, bién nio cb

truc d6i xding ?

a) Bién cdm di ngugc chiéu (h.58) ;

b) Bién cém 6t6 (h.59).

do
(hiy to méu)

Hinh 58

db

e (hiy t6 m#u)

Hinh 59
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Hay n6i mbi 6 & cot trdi vdi mot 6 & cot phii dé duge khing dinh ding :

(1) Tap hgp céc diém cd khodng
cdch dén diém A c6 dinh bing 2cm

(@) 1 dudmg trdm tAm A bén kinh 2cm.

(2) Pudng tron tdm A bdn kinh
2cm gém t4t cd nhimg diém

(5) c6 khodng cich dén diém A
nhd hon hodc bing 2cm.

(3) Hinh trdn t4m A bén kinh 2cm
g6m t4t cd nhimg diém

(6) ©6 khoing cich dén diém A
béng 2cm.

(7) c6 khodng cich d€n diém A
Iém hom 2cm.

Cho géc nhon xAy va hai diém B, C thudc tia Ax. Dyng dudmg tron (O)
di qua B va C sao cho tAm O nim trén tia Ay.

bé

a) V& hinh hoa b6n cdnh. Hinh hoa b6n cdnh trén hinh 60 dugc tao bdi
cdc cung cb tim A, B, C, D (trong d6 A, B, C, D 14 cdc dinh clia m6t hinh
vudng va tdm cla cung I3 tAm cia dudng trdn chira cung d6). Hay vé lai

hinh 60 vao vd.

Hinh 60

v

Hinh 61

b) Vé g hoa. Chi€c lo hoa trén hinh 61 duge vE trén gifly ké 6 vudng bdi
nam cung c6 tdm A, B, C, D, E. Hay v€ lai hinh 61 vao gidy ké 6 vudng.

101
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Hinh 62 v& mét dung cu fim tdm dudéng trén, d6 12 mat tdm bia cing hinh chir T
cb hai dinh A, B va mép bia CD la dudng trung truc clla AB.

LA .|
)
D D
Hinh 62 Hinh 63

D& fim tam clia mét ndp hop tron, ta @4t mép cla nip hép cham vao A va B réi
vach theo CD ta dudc mét dudng thdng di qua tam clia nap hép (h.63). Xoay
ndp hép va lam tuong tu, ta dude mét dudng thdng nira di qua tam clia nép hop.
Giao diém clia hai dudng thing vira ke 1a tdm clia ndp hép.

§2. Pudng kinh vé day cua dudng tron

Trong cac déy cla dudng tron tam O ban kinh R,
ddy I8n nhat cd dd dai bang bao nhiéu ?

So sanh dd dai clia dudng kinh va day

Bai tedn. Goi AB la mo0t day bét ki clia dudng tron
(O ; R). Chimg minh ring AB < 2R.

e
Gidi A S ~1B
Trutmg hgp didy AB 1a dudng kinh (h.64) : Ta c6 U
AB = 2R.
Hinh 64
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Trikmg hop day AB khong 14 dudmg kinh (h.65) :

5 B
Xét tam gidc AOB, ta c6 % e
AB<AO+OB=R +R=2R.
Vay ta luén c6 AB < 2R.

K€t qué clia bai todn trén duge phdt biéu thanh Hinh 65
dinh 11 sau day.

DINH L1 1

Trong cdc ddy cia mot ducng tron, day Ién nhdt la duong kinh.

Quan hé vudng géc gilra dudng kinh va day

DINH Li 2

Trong mot duong tron, duong kinh vuéng géc vai mot day thi di qua
trung diém cua day d4y.

Chitng minh. Xét dudng tron (0) b dudng
kinh AB vuong géc v6i day CD. A
Trudng hop CD 13 dudng kinh : Hién nhién
AB di qua trung diém O clia CD. 5

Trudmg hop CD khéng 12 dudng kinh (h.66) : / ‘\
Goi I 14 giao diém clia AB va CD. Tam gidc C n D

OCD ¢6 OC = OD (bén kinh) nén né 13 tam N A
gidc cén tai O, OI1a dudng cao nén ciing 13 B
dudmg trung tuyén, do d6 IC = ID. Hinh 66

Hay duwa ra mét vi du dé chitng t6 rang duimg kinh di qua trung diém cia
mot ddy cé thé khéng vudng géc vai day dy.
Ta chiimg minh duge dinh If sau day.

DINH L1 3

Trong mét duong tron, duong kinh di qua trung diém cia mot ddy
khong di qua tdm thi vudng goc véi day dy.
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11,
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Cho hinh 67. Hdy tinh d¢ dai day AB, biét
OA =13cm, AM =MB, OM = 5cm.

Bai tép "‘ °
Cho tam giflc ABC, cic dlrﬁmg cao BD va CE. Hink 67
Ching minh ring :
a) B6n diém B, E, D, C cliing thudc mét dudng tron.
b) DE < BC.

Cho dudng troén (O) dudng kinh AB, didy CD khong cét dudng kinh AB.
Goi H va K theo th{ tir 14 chén cidc dudng vudng géc ké tir A vi B dén
CD. Chiing minh ring CH = DK.

Goi y. Ké OM vudng goc vai CD.

§3. Lién hé giua ddy va khodng céch tir tdm dén déay

Biét khoang cach tif tam cla dudng tron dén hai
day, cd thé so sanh dudc dd dai cla hai day dé.

Bai toan

Cho AB va CD la hai day (khdc duong kinh) cua duong tron (O ; R). Goi

OH, OK theo thit ty la cdc khodng cdch tit O dén AB, CD. Chitng minh rdng
oH? + HB? = 0K? + KD?.

Gidi (h.68)

Ap dung dinh If Py-ta-go vio cdc tam gidc

vuéng OHB va OKD, ta c6 :

OH” + HB® = OB” =R?, (1)
OK2 + KD? = 0D? =R2. (2)
Tix (1) va (2) suy ra OH” + HB? = OK> + KD~ Hink 68
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> Chi §. Két lugn ciia bai todn trén vdn ding néu mot day la duong kinh
hodc hai ddy la duong kinh.

Lién h§ gilra day va khodng céach tir tam dén day

Hay sit dung két qud ciia bai todn & muc 1 dé€ chitng minh rdng :
a) Néu AB = CD thi OH = OK.

b) Néu OH = OK thi AB = CD.

Ta c6 dinh 1f sau day.

DINH Li 1

Trong m¢t dudng tron :
a) Hai day bdng nhau thi cdch déu tam.
b) Hai ddy cdch déu tam thi bang nhau.

Hay sit dung két qud cia bai todn & muc 1 d€ so sanh cdc d¢ dai:
a) OH va OK, néu biét AB > CD.

b) AB va CD, néu biét OH < OK.

Ta c6 dinh 1i sau day.

DINH Li 2

Trong hai ddy cia mot duong trén :
a) Day nao lon hon thi déy dé gdn tam hon.
b) Day nao gdn tdm hon thi ddy dé 16n hon.

Cho tam gidgc ABC, O la giao diém cua cdc dudng
trung truc cua tam gidc ; D, E, F theo thi tu la
trung diém cita cdc canh AB, BC, AC. Cho biét
OD > OE, OE = OF (h.69)}.
Hay so sdnh cdc do dai :

a) BCva AC;

b) ABva AC.
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12.

13.

14.

16.

106

Bai t&p
Cho dudmg tron t4m O bén kinh 5cm, diy AB bing 8cm.
a) Tinh khodng cdch tir tdm O dén diay AB.
b) Goi I 1a diém thutc diy AB sao cho Al = 1cm. K& diy CD di qua I va
vudng goc v6i AB. Chimg minh ring CD = AB.
Cho dudmg tron (O) c6 cdc day AB va CD béng nhau, cdc tia AB va CD
cit nhau tai diém E nim bén ngoai dudmg tron. Goi H va K theo thd ty 13
trung diém clia AB va CD. Chimg minh ring :
a) EH=EK ;
b) EA = EC.

Luyén tGp

Cho dudmg tron tdm O bdn kinh 25cm, day AB bing 40cm. VE day CD song
song vGi AB va c6 khodng cdch dén AB bing 22cm. Tinh d6 dai day CD.
Cho hinh 70 trong d6 hai dudng tron cling c6 tam 13 O. Cho bi6t AB > CD.
Hay so sdnh cdc d6 dai:

a) OH va OK ;

b) ME v MF ;

¢) MH va MK.

Cho dudng tron (0), diém A ndm bén
trong dudmg tron. V& day BC vudng goc
v6i OA tai A. V& day EF bft ki di qua A
va khoéng vudng géc vdi OA. Hay so sdnh
d6 dai hai day BC va EF.
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§4. Vi tri tuong d&i clia dudng thang va dudng tron

/ x 1 g \
% 1 .a I b %
~ - B 4l ~h e
— N — -~ S
- "r|\

-

Cac vi tn cla Mt Trdi so vGi dudng chan frdi cho ta

\hinh anh ba vi trf tuong d6i clia duding thdng va dudng tron. /

Xét dudmg tron (O ; R) va dudng thdng a. Goi H 13 chén dudmg vudng géc
ké tir O dé€n dudng thdng a, khi 46 OH 13 khodng cdch ti tdm O d€n
dudng thing a.

Ba vi tri tuong déi clia dudng thing va dudng tron

Vi saoc mét ducmg thdng va mét dudng tron khéng thé cé nhiéu hon hai
diém chung ?

Can cd vio s6 diém chung clia dudng thdng v dudng trén ma ta o6 cdc vi
tri tuong d6i cla ching.

a) Dudmg thing va dudng tron cit nhau

Khi dutmg thdng a va dudng trdn (0O) cé hai diém chung A va B (h.71), ta
néi dudmg thdng a va dudng tron (0) cdt nhau. Dudng thing a con goi 13
cdt tuyén clha dudmg tron (0).

Khi d6 OH <R va HA = HB = VR2 - OHZ,

a

gmg O
U
a) b}

Hinh 71
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B3 Hay chimg mink khdng dinh trén.

b) Duimg thing va dirdmg trom ti€p xic nhau

Khi dudmg thing a vi dudng trdn (O) chi ¢é mét diém chung C, ta ndi
dudng thdng a va dudng tron (0) tiép xic nhau. Ta con néi dudng thing a
14 tiép tuyén clia dudng tron (0). Diém C goi 12 tiép diém.

Khi d6 H tring v&i C, OC L a va OH =R (h.72a).

a C=H a CHD

a
) Hinh 72 2

That vay, gid sit H khong tring v6i C, 14y di€ém D thudc dudng thing a
sao cho H 13 trung diém clia CD (h.72b). Khi d6 C khéng trung v&i D. Vi
OH 13 dudmg trung tryc ca CD nén OC = OD. Ta lai ¢6 OC = R nén
OD =R.

Nhu viy, ngoai diém C ta con c6 diém D ciing 13 diém chung clia dudmg
thing a vd dudmg trdn (0), difu ndy méau thuln v6i gid thi€t 13 dudng
thing a va dudmg tron (O) chi c6 m6t diém chung.

Vay H phai tring v6i C. Diéu d6 ching t6 ring OC L a va OH = R.

K&t qué trén con duge phit biéu thanh dinh 1{ sau day.

DINH Li

Néu mot dudng thing la tiép tuyén ciia mot duong tron thi né vudng
gbc voi bdn kinh di qua tiép diém.

¢) Duimg thing va dirdmg trom khéng giao nhau

Khi dudng thing a v dudmg trén (O) khéng cb e
diém chung (h.73), ta néi dudng thing a va
dudmg tron (O) khéng giao nhau.

Ta chimg minh dugc ring OH > R. a H
Hinh 73
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17.

Hé thirc gilra khoang céch tir tam dudng tron dén dudng thing
va ban kinh clia dudng tron
Dat OH =4, ta c6 cdc két ludn sau :
Néu dudmg thing a va dudng tron (O) cit nhau thid <R.
Né€u dudmg thdng a vd dudmg tron (O) tiép xidc nhau thi d =R,
Néu dudmg thing a va dudng tron (O) khéng giao nhau thi d > R.
Dio lai, ta cling chitng minh duge :
Né€u d <R thi dudng thing a vi dudng trdn (O) cit nhau.
Né&u d =R thi dudng thing a v2 dudmg trdn (O) ti€p xiic nhau.
Néu d >R thi dudng thdng a vd dudmg trén (O) khéng giao nhau.

Ta c6 bing t6m tit sau :

Vi tri twong d6i S6 Heé thic
clia dudng thing v dudmg tron diém chung | gitadvaR
DPudmg thing va dudng trdn cit nhau 2 d<R
Pudmg thing va dudng trén ti€p xiic nhau 1 d=R
Puing thing va dudng tron khéng giao nhau 0 d>R

Cho duong thdng a va mét diém O cdch a la 3cm. Vé duong trom tdm O
bdn kinh Scm.

a) Duong thdng a cé vi tri nhu thé nao déi véi duong tron (0) ? Vi sao ?

b) Goi B va C la cdc giao diém ciia duomg thdng a va duong tron (0).
Tinh d¢ dai BC.

Bai t6p

Dién véo cdc chd tréng (...) trong bing sau (R 1 bdn kinh clia dudmg
tron, d 13 khodng cdch tir tim dén dudmg thing) :

R d Vi tri twong d6i
clia dudmg thdng va dudmg tron
Scm 3cm
6cm Tiép xiic nhau
4cm Tem
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18.

19.

20.

110

Trén mat phing toa d6 Oxy, cho diém A(3 ; 4). Hiy x4c dinh vi trf twong
d6i clia dudmg tron (A ; 3) va cdc truc toa do.

Cho dudmg théng xy. Tam ciia cdc dudmg trdn cd bdn kinh lcm vi ti€p
xic véi dudmg thing xy nim trén dudng nio ?

Cho dudmg tron tdm O bdn kinh 6cm vd m6t dim A cdch O 13 10cm.
K& ti€p tuyén AB vé&i dudmg trom (B 12 ti€p diém). Tinh d6 dai AB.

§5. DAu hiéu nhén biét ti€p tuyén cta dudng tron

Lam thé nao dé nhan biét mdét dudng
th&ng |2 tiép tuyén clia dudng fron ?

Dau higu nhan biét tiép tuyén clia dudng tron

( §4, ta dd bit nhitng d4u hiéu nhan biét ti€p tuyén clia dudng tron :

a) N€u mét dudng thdng vi mot dudng tron chi ¢ mot diém chung thi
dudmg thng d6 13 ti€p tuyén cha dudmg tron.

b) Néu khodng cdch tir tim clia mét dudmg tron dén dudng thing bing
bén kinh chia dudmg trém thi dudmg thing d6 12 tiép tuyén clia dudng tron.
D4u hiéu nhén bi€t b) coén duge phit biéu thanh dinh If sau day.

DINH Li

Néu mot duong thdng di qua mét diém cia dudng tron va vudng géc
véi bdn kinh di qua diém dé thi dudng thdng dy la mét tiép tuyén cia
duong tron.

Trén hinh 74, dudng thing a di qua difém C clia
dudmg tron (O) va vudbng goc v&i bdn kinh OC nén

0
dudmg thing a 13 ti€p tuyén clia dudng tron (O).
Cho tam gidc ABC, dudong cao AH. Chiing minh
& . 2 N et o 2 . a a C
rang duong thang BC la tiép tuyén cua dudng tron Hinh 74

(A ; AH).
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2. Apdung

Bai todn. Qua difm A nim bén
ngodi dudng trom (O), hdy dumg
ti€p tuyén chia dudng tron.

Céch dyng. (h.75)

Dung M 13 trung diém clia AO.
Duyng dudmg trdn cd tdm M bédn
kinh MO, cit dudmg troén (O) tai B Hinh 75

va C.

K& cdc dudmg thing AB v AC. Ta duge céc ti€p tuyén cén dung.

Hay chitng minh cdch dung trén g ding.
Bai tép

21. Cho tam gidc ABC cd AB = 3, AC =4, BC = 5. VE duong tron (B ; BA).
Chtmg minh ring AC 12 ti€p tuyén clia dudng tron.

22, Cho dudng thing d, di€ém A nim trén dudng thing d, di€m B ndm ngodi
dudmg thdng d. Hiy dung dudng tron (0O) di qua diém B va ti€p xiic vai
dudmg thing d tai A.

23. D6, Day cua-roa trén hinh 76 cé
nhitng phén 13 ti€p tuyén cha cic
dutng tron tam A, B, C. Chiéu
quay cha dudmg tron tdm B
nguoc chiu guay clia kim déng
hé. Tim chiu quay cha dutmg
tron tdm A va dudmg tron tdm C
(cling chiéu quay hay nguac chiéu
quay clia kim déng hé). Hinh 76

Luyén 1ap

24, Cho duong tron (O), day AB khdc duomg kinh. Qua O ké dudmg vubng géc
véi AB, cit ti€p tuyén tai A clia dudmg tron & di€m C.
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a) Chimg minh ring CB 13 ti€p tuyén ciia dudmg tron.

b) Cho bdn kinh ciia dudmg trdn bing 15cm, AB = 24cm. Tinh 6 dai OC.
25. Cho dudmg tron tdm O o6 bdn kinh OA = R, diy BC vudng gdc véi OA

tai trung di€m M cila OA.

a) Tt gide OCAB 14 hinh gi ? Visao ?

b) K& ti€p tuyén v&i dudmg tron tai B, nd cit dudmg thing OA tai E. Tinh

d6 dai BE theo R.

€6 thé em chura biét

Thudc do dudng kinh hinh trén

Hinh 77 |a mét thuéc céip (pan-me)
ding dé do dudng kinh cla mot h H
vat hinh trén. y

Cac dudng thdng AC, BD, CD c G N
tiép xic véi dudng tron. Goi O la Ke =

tam cla dudng tron. Cac gobc A B
ACD, CDB, OAC, OBD déu la

gbc vudng nén ba diém A, O, B

thdng hang. P56 dai CD cho ta \
dudng kinh clia hinh trén. Hinh 77

Tinh tdm nhin xa t8i da

M6t ngudi quan sat dit mat & vi trf A cb d6 cao céch
m&t nuéc bién la AB = 5m. Tdm nhin xa t6i da la
doan thng AC (véi C la tiép diém clia tiép tuyén vé
qua A, xem hinh 78). Cho biét ban kinh Trai Bat la
OB = OC = 6400km, ta tinh dugc d6 dai AC.

Cach 1. Theo dinh |i Py-ta-go :
Ac?=oaZ- oc?
~ (6400,005)% - 64002
= 40960064,000025 — 40960000

= 64,000025 Hinh 78
AC = 8 (km).
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Céch2. PitAB=h, OB=0OC=R,1acd
AC* =DA% -00* = (R+h}* -R*
=R?+2Rh + h?—=R? = 2Rh + h?.
Nhu vay AC? = 2Rh+h2.
Vi chiu cao h rdt nhd so véi ban kinh R clia Trai B4t nén AC? ~ 2Rh, do dé

AC ~ /6400.2h = 80v2h .

Vi AB = 5m = 0,005km, ta cb
AC ~ 80,/2.0,005 = 80,/0,01 = 80.0,1 = 8 (km).

> Chu y. Néu vj iri quan sét c6 d6 cao h (km) so véi mat nudc bién thi tdm
nhin xa tdi da d (km) c6 thé tinh bdi céng thifc gan ding :

d ~80+/2h.
V@dih = 20m, tacé d= 80,/2.0,02 = 80.0,2 = 16 (km).
VGih =80m, tacé d~ 80,/2.0,08 = 80.0,4 = 32 (km).
V@ih = 125m, ta c6 d ~ 80,/2.0,125 = 80.0,5 = 40 (km).

§6. Tinh chdt cla hai ti€p tuyén cat nhau

/T

V@i "thudc phan giac”, ta cb
thé tim dugc tdm clia mot vat
hinh tron.

N

Pinh li vé hai tiép tuyén cat nhau

Cho hinh 79 trong dé AB, AC theo thir ty B

la cdc tiép tuyén tai B, tai C ciia duong

tron (0). Hay k€ tén mot vai doan thdng

bang nhau, mot vai géc bang nhau A 0
trong hinh.

Ta goi gbc tao bdi hai ti€p tuyén AB vi

AC 12 géc BAC, g6c tao bdi hai bdn kinh C

OB va OCla gdc BOC. Hinh 79
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DINH Li

Néu hai tiép tuyén cila mét dudmg tron cdt nhau tai mot diém thi :

» Diém dé cdch déu hai tiép diém.

» Tia ké nx diém dé6 di qua tdm la tia phdn gide cia géc tao bdi hai
tiép tuyén.

*» Tia ké tir tdm di qua diém dé la tia phdn gidc cita géc tao bdi hai
bdn kinh di qua cdc tiép diém.

Chitng minh. Goi BA, CA theo thit ty 13 cdc ti€p tuyén tai B, tai C ciia
dudmg tron (O) (h.79). Theo tinh chit cha ti€p tuyén, ta c6 AB L OB,
AC 1L OC.

Hai tam gidc yuéng AOB va AOC o6
OB =0C,
OA 12 canh chung
nén AAOB = AAOC (canh huyén — canh géc vuéng). Suy ra :
AB=AC.
OAB = OAC nén AO Ia tia phin gidc cita géc BAC.
AOB = AOC nén OA 1 tia phén gidc ciia goc BOC.

m Hay néu cach tim tém ciia mét miéng gé hinh tron bang "thudc phdn

114

gidc” (xem hinh vé trong khung & ddu §6).
Budng tron ndi tiep tam giac

Cho tam gidc ABC. Goi 1 la giao diém
ciia cdc dudng phdn gidc cdc géc trong
ciia tam gidc ; D, E, F theo thit tw la chédn
cde ducng vudng géc ké tix 1 dén cde
cgnh BC, AC, AB (h.80). Chitng minh
rang ba diém D, E, F ndm trén cing mot
duong tron tdm 1.

Dudmg trdn ti€p xic v6i ba canh clia mot
tam gidc goi 12 dudng tron ngi tiép tam Hinh 80
gidc, cOn tam gidc goi 14 ngogi tiép

dudmg tron.
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Trén hinh 80, dudmg tron (I) noi ti€p tam gidc ABC, tam gidc ABC ngoai
ti€p dudmg tron (I). Tam clia dudmg tron ndi ti€p tam gidc 12 giao diém
clia cdc dudmg phén gidc cdc gbc trong ciia tam gidc.

Pudng tron bang tiép tam giac

Cho tam gidgc ABC, K la giao diém cdc duong
phdn gide cia hai géc ngodi tgi Bva C; D, E, F
theo thir ty la chan cdc dwing vudng géc ke tir K
dén cdc duong thing BC, AC, AB (h.81). Chiimg
minh rdng ba diém D, E, F ndm trén ciing mot
ducdng tron co tdm K.

Duomg tron ti€p xdc véi modt canh clla mot tam
gidc va ti€p xiic v&i cdc phin kéo dii cha hai canh
kia goi 12 duong tron bang tiép tam gidc. Trén Hinh 81

hinh 81 ta cé dudmg tron (K) bang ti€p trong géc A

clia tam gidc ABC.

Tam clia dudmg tron bing ti€p tam gidc trong géc A 13 giao diém cla hai
dudmg phin gidc cdc géc ngodi tai B va C, hodc 13 giao diém clia dudmg
phén gidc géc A va dudng phén gidc gbc ngodi tai B (hodc C). Vi mot
tam gidc, c6 ba dudmg tron bang ti€p.

Bai tp
Cho dudmg tron (0), diém A ndm bén ngodi dudmg tron. K& cdc ti€p tuyén
AB, AC v6i dudmg tron (B, C 12 céc ti€p diém).

a) Chimg minh ring OA vuéng géc va4i BC.

b) V& dudng kinh CD. Chimg minh ring BD song song v&i AO.

c) Tinh d6 dai cic canh clia tam gidc ABC ; bi€t OB = 2cm, OA = 4cm.

Tir mot diém A ndm bén ngodi dudmg trén (O), k& cdc ti€p tuyén AB, AC
véi dudmg tron (B, C 13 cdc ti€p diém). Qua di€m M thudc cung nhéd BC,
ké ti€p tuyén vdi dudmg tron (O), nd cét cdc ti€p tuyén AB va AC theo thit
ty & D va E. Chiing minh ring chu vi tam gidc ADE bing 2AB.
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29,

31.

32.

116

Cho g6c xAy khic géc bet. Tam cilia cdc dudmg tron ti€p xidc vdi hai canh
clia géc XAy ném trén dudmg néo ?

Cho géc xAy khic géc bet, diém B thudc tia Ax. Hiy dung dudmg trén
(O) ti€p xiic v4i Ax tai B va ti€p xiic véi Ay.

Luyén tGp

Cho nira duong tron tdm O of dudmg kinh AB (duong kinh cha mét dudng
tron chia dudmg tron d6 thanh hai nira dudmg tron). Goi Ax, By 1a cdc tia
vudng goc vdi AB (Ax, By va nira dudomg tron thudc cling mot nira mat
phing b AB). Qua diém M thudc nira dudmg tron (M khidc A va B), ké
ti€p tuy€n véi nita dudmg trdn, né cit Ax va By theo thit tw & C vi D. Chiing
minh ring :
a) COD = 90°.
b) CD = AC + BD.
c) Tich AC.BD khong ddi khi di€ém M di chuyén trén nita dudng tron.
Trén hinh 82, tam gidc ABC ngoai ti€p A
dudmg tron (O).
a) Chitng minh ring :

2AD=AB + AC-BC.
b) Tim cdc hé thic twong ty nhur hé thic & B
ciu a). Hinh 82
Cho tam gidc dé8u ABC ngoai ti€p dudng tron bin kinh 1cm. Dién tich cha
tam gidc ABC bing :

(A) 6cm? ; (B) V3 cm? ;
(C)i : (D) 34/3 cm?.

Hay chon céu tra 1&1 ding.
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€6 thé em chira biét

Hinh 83 minh hoa "thuéc phan giac". Thuéc gém hai thanh g ghép lai thanh
gbc vudng BAC, hai thanh gé nay dugc déng I1&n mét tdm gd hinh tam giac
vuong, frong dé AD la tia phén gidc clia géc BAC.

Hinh 83 Hinh 84

Bé tim tdm cla mét hinh tron, ta d4t hinh trén dé tiép xdc véi hai canh AB va
AC (h.84). Vach theo AD ta dudc méat duding thlng di qua tam clla hinh tran.
Xoay hinh trén va lam tuong tv, ta duge modt dudng thing nira di qua tam clia
hinh trén. Giao diém clia hai duéng vira ké 1a tam cla hinh trén.

§7. Vi trf tuong d&i cta hai dudng trén

(Hai dudng trdn cé thé cé bao nhigu diém chung ?J

1.  Ba vi tri tuong déi cta hai dudng tron

B 72 2oi hai duomg tron khong trang nhau 1a hai duimg tron phan biét.
Vi sao hai dudng tron phan biét khéng thé cé qud hai diém chung ?
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* Hai dudmg tron o6 hai diém chung (h.85) duge goi 13 hai dudmg tron
cdt nhau. Hai diém chung d6 goi 12 hai giao diém. Poan thing ndi hai
di€m 46 goi 14 day chung.

/A )
\/
a) b)

Hinh 85 Hinh 86

* Hai dudmg trén chi c6 mot diém chung (h.86) dugc goi 12 hai dudtmg
tron tiép xic nhau. Di€m chung d6 goi 12 tiép diém.

* Hai dudmg tron khéng c6 diém chung (h.87) dugc goi 12 hai dudmg tron
khong giao nhau.

@ @ .
a) b)

Hinh 87

Tinh chat dudng noi tam
Cho hai dudmg trén (0O) va (O) o6 tdm khéng tring nhau. Pudng thdng
00" goi 12 duong néi tdm, doan thdng 00" goi 12 dogn ndi tam.

Do dudmg kinh 12 truc d6i xing clia mbi dutmg tron nén dudtmg ndi tam 12
truc d6i xing clia hinh gém ci hai dudmg tron dé6.

a) Quan sdat hinh 85, chitng minh rang 00" la duong trung tric ciia AB.

b) Quan sdt hinh 86, hay du dodn vé vi tri cia diém A d6i vdi duong noi
tam Q0"
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Ta chimg minh dugc dinh If sau day.
DINH L1

a) Néu hai duong tromn cdt nhau thi hai giao diém déi xiing véi nhau qua
dudmg ndi tam, tike la dudng ndi tdm la dudng trung tryc ciia ddy chung.

b) Néu hai ducng tron tiép xiic nhau thi tiép diém nam trén duong
noi tdm.

Cho hinh 88.
a) Hay xdc dinh vi tri twong déi cia hai
duing tron (O) va (O).

b) Chitng minh rdng BC [/ OO’ va ba diém
C, B, D thdng hang.

Bdi tép

Trén hinh 89, hai dudng tron ti€p xic nhau
tai A. Chiing minh ring OC // O'D.

Cho hai dudmg tron (O ; 20cm) va (O' ; 15cm)
cit nhau tai A v B. Tinh doan n6i tim OO,
bi€t ring AB = 24cm. (Xét hai trudmg hop :
O va O' ndm khdc phia d6i v6i AB; O va O' Hinh 89
ndm cling phia d6i v6i AB).

§8. Vi trf tuong ddi caa hai dudng trén (iép theo)

A
Céc doan diy cua-roa |
AB, CD cho ta hinh anh ®
ti€p tuyén chung cla hai
dugng tron. B

1. H@ thirc gilra doan ndi tm va céac ban kinh
Trong muyc niy ta xét hai dudmg trdon (O ; R) va (O'; 1) rongdd R 2> r.
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a) Hai dirmg trom céit nhaun

Trén hinh 90, hai dutmg tron (O) va
(O") cit nhau tai A va B.

Ta o6 khing dinh sau :

Néu hai duomg tron (O) va (O") cit
nhau thiR - r< OO0' <R +r.

Hay chitng minh khdng dinh trén.

b) Hai dudmg tron tiép xiic nhau

Trén hinh 91, hai dudmg tron (O) va (OY) tiép xic ngodi tai A, khi d6 ti€p
diém A nim giita O va O".

Trén hinh 92, hai dudmg tron (0) va (O") Hép xic trong tai A, khi d6 diém
0" ndm gifta O va A.

Hinh 90

Hinh 91 Hinh 92

Ta o6 cdc khidng dinh sau :
Néu hai duomg tron (O) va (O7) ti€p xic ngoai thi O0'=R +r.
Néu hai dudmg tron (O) va (O") ti€p xiic trong thi 00" =R -r.

Hay chimg minh cdc khdng dinh trén.

120

¢) Hai duwdmg tron khong giao nhau

Trén cic hinh 93 va 94, hai dudmg tron (O) va (O') khéng giao nhau. Trén
hinh 93, hai dudng tron & ngoadi nhau. Trén hinh 94, dudmg tron (O) dung
dudng tron (0", trong trirdng hop dac biét khi hai tdm triing nhau (h.94b)
ta cé hai dudmg tron dong tam.

a) b)

Hinh 93 Hinh 94

timdapan.com



Ta chimg minh dugc cdc khdng dinh sau :
Néu hai dudmg tron (0O) v (0O") & ngodi nhau thi OO' >R + 1.
Néu dudmg tron (0) dung dudmg trén (0") thi O0'< R —r.

* Ta ciing chimg minh duge diéu dio lai clia c4c khing dinh & cdc muc a,
b, ¢ ndi trén.

Ta c6 béng sau :
Vi tri tuomg d6i clia hai dudtmg S4 diém He thitc gitta 00"
tron (O; R)va (O ;) (R21) chung voiRvar
Hai dudmg trdn cdt nhau 2 R-r<Q0' <R+t
Hai dudmg trdn ti€p xiic nhau : 1
— Ti€p xiic ngoai O0'=R +r
— Tiép xic trong 00'=R-r>0
Hai duomg trom khéng giao nhau : 0
— (0) va (0") & ngoai nhau O0'>R +r
- (0) dymg (O) O0'<R-r

Tiép tuyén chung cua hai dudng tron

Tiép tuyén chung cla hai dudmg tron 13 dudmg thing ti€p xic v6i cd hai
dudmg tron do.

Trén hinh 95, cdc dudmg thing d; va d, 13 cdc tiép tuyén chung ngodi clia hai
dudng tron (0) va (0" (ti€p tuyén chung ngodi khong cét doan néi tdm).
Trén hinh 96, cdc dudmg thing m, vd m, 13 cdc tiép tuyén chung trong clia
hai dudmg trén (0) va (O") (ti€p tuyén chung trong cit doan ni tam).

Hinh 95 Hinh 96
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Quan sdt cde hinh 97a, b, ¢, d, trén hinh ndo c6 vé tiép tuyén chung cia

hai duing tron ? Pgc tén cdc tiép tuyén chung dé.
d

d)

Hinh 97

Trong thuc t€, ta thudmg gap nhimg d6 vat cd hinh dang va két cdu
lién quan dén nhitng vi trf twong d6i clia hai dudng trdn : binh xe vi day
cua-roa (h.98a), hai banh ring khdp nhau (h.98b), lip nhiéu ting cha xe
dap (h.98c).

OLeor

35.

122

Hinh 98

Bai t6p

Dién vio cdc 6 tréng trong bang, hiét ring hai ddmg trdn (O ; R) va (0" ; 1)
c000'=d,R>r.

cﬁ?lri ::::ilggif;n S6 diém chung H¢ thitc gittad, R, r
(O ; R) dyng (O'; 1)
d>R +r
Tifp xiic ngoai
d=R-r
2
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37.

40.

Cho dudmg tron tAm O bédn kinh OA v dudng trén dudtmg kinh OA.

a) Hiy xdc dinh vi tri tuong ddi clia hai dudng tron.

b) Day AD cila dudmg tron Ién cit dutmg tron nhéd & C. Ching minh ring
AC=CD.

Cho hai dudng tron déng tdm O. Day AB clia dudmg tron 16n cét dudng
tron nhd & C va D. Chimg minh ring AC = BD.

Luyén tap

Dién cdc tir thich hgp vao ché tréng (...) :
a) Tam cilia cic dudng trén cb ban kinh 1cm ti€p xic ngodi v&i dudmg trén
(O ; 3cm) ndm trén ...

b) Tam chia cdc dudmg tron b ban kinh 1em ti€p xdc trong vdi dudmg tron
(O ; 3cm) ndm trén ...

Cho hai dudmg trdn (O) va (O°) ti€p xiic ngoai tai A. K& ti€p tuyén chung
ngoai BC, B e (0), C e (O"). Tiép tuyén chung trong tai A cét ti€p tuyén
chung ngoai BC & 1.

a) Chitng minh ring BAC = 90°.

b) Tinh s6 do géc OIO".

c) Tinh d6 dai BC, bi€t OA = 9cm, O'A = dom.

P4, Trén cdc hinh 99a, 99b, 99c, cdc binh xe tron cb ring cua duge khop
v&i nhau. Trén hinh nio h¢ théng banh rang chuyén dong dugc ? Trén hinh
nio hé thong banh rang khéng chuyén dong dugc ?

Hinh 99

123

timdapan.com



€6 thé em chira biét

Vé chdp ndi tron

Trén hinh 100, ta cé doan thdng AB va cung BC clia dudng trén tdm O, doan
thdng AB tiép xic véi cung BC (vi AB | BO). Tai B, dudng di ABC "tran" chit
khong "géy" (con trén hinh 101 : doan thdng MN khong tiép xdc véi cung NP,
dudng di MNP bi "gay" tai N). Ta néi doan thing AB dugc vé chdp ndi tron véi
cung BC.

Hinh 100 Hink 101

Fe
=8

Trén hinh 102, cung AB clia dudng tron tam O tiép xidc vdi cung BC clia dudng
tron tdm O' (vi céc tiép tuyén tai B clia cac dudng trén dé tring nhau, khi d6 ba
diém O, O', B thdng hang). Tai B, dudng di ABC ciing "tron" chif khéng "gay"
(con trén hinh 103 : cung MN khéng ti€p xic véi cung NP, dudng di MNP bj
"géy" tai N). Ta néi cung AB dudc vé chdp néi tron véi cung BC.

A M
o I
G‘ C, K
F
B N
Hink 102 Hink 103

Trong ki thuat, nhiéu khi 12 phai v& chip ndi tron mét cung véi mét doan thing
ho3ic v& chép ndi tron hai cung véi nhau. Céc thanh dudng ray xe Ifa dudc
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chép ndi tron véi nhau khi xe Ilra d&i huéng tir dudng thdng sang dudng cong
(h.100) ho#c tir dudng cong nay sang dudng cong khac (h.102).

Dudng ray xe hia, hinh dnh duong thdng dugce chdp ndi tron véi dudng cong.

Em hay tip vé& chip néi tron dé dudc cac hinh sau :

a) Hinh "qua tring”
Hinh "qua tring" (h.104) dudc tao bdi bén cung vé chép ndi tron : nita dudng trén
ACB co dudng kinh AB, cung BE c6 tdm A, cung EF c6 tam D, cung FA co6 tam
B (tdm clia cung la tam cilia dudng tron chifa cung d6).

b) Hinh "frai xoan".

Hinh "tréi xean" (h.105) dude tac bdi bén cung v& chép ndi tron : cung BC cb
tdm A, cung CE c6 tdm K, cung EF cé tdm D, cung FB cé tdm | (cac tam giac
ABC va DEF |a céc tam gidc déu ; D, |, K la trung diém céc canh clla tam
gi4c ABC).
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On tép chuong II
Cau hoi

Thé ndo 12 dudmg tron ngoai ti€p mot tam gidc ? Néu cdch xdc dinh tAm
clia dudmg tron ngoai ti€p tam gidc.

Thé ndo 12 dudmg tron ndi ti€p mot tam gide ? Néu cdch x4c dinh tdm cha
dudmg tron ndi ti€p tam gidc.

Chi rd tdm d6i xtng clia dudmg tron, truc d6i xing clia dudmg tron.

Chiing minh dinh I : Trong cdc ddy clia mét dudmg tron, diy Ién nhét 1a
duong kinh.

Phét bi€u céc dinh If v& quan hé vudng géc gifta dudmg kinh va day.
Phét bi€u cic dinh If vé& 1ién h¢ gifta ddy va khodng cédch tir tdm dén day.
Néu céc vi trf trong d6i clia dudmg thing va dudmg tron. Ung v6i méi vi

tri d6, viét he thic gifta d (khodng cich tir tim dén dudng thing) vi R
(bén kfnh clia dudmg trdn).

Phit bi€u dinh nghia ti€p tuy&n clia dudng tron. Phit bi€u tinh chit cha
ti€p tuy€n va ddu hiéu nhén bi€t ti€p tuy€n. Phit bi€u cdc tinh chit clia
hai ti€p tuyén cét nhau.

Néu céc vi tri twong d6i clia hai dudmg tron. Ung véi mdi vi trf d6, vi€t he
thirc gifta doan ndi tdm d v&i cdc ban kinh R, r.

Ti€p di€m ciia hai dudmg tron ti€p xiic nhau od vi trf nhu th€ nio d6i va4i
dudmg ndi tAm ? Céc giao di€m ciia hai dudmg tron cit nhau cé vi trf nhu
th€ nao d6i v&i dudmg noi tm ?

T6m té&t cdce kién thic cdn nhd
CAC BINH NGHIA

1. Pudng trdn tdm O bdn kinh R (v4i R > 0) 13 hinh gém cdc diém cdch
diém O mot khoéng bing R.

2. Ti€p tuyén cha dudng tron 13 dudng thing chi o6 mot di€m chung véi
dudmg tron do.
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CAC PINH LI{

1.

a) Tam ciia dudmg tron ngoai ti€p tam gidc vudng Ia trung diém ciia
canh huyén.

b) Néu mdét tam gidc cd mot canh 13 dudmg kinh clia dudmg tron ngoai
ti€p thi tam gidc d6 1a tam gidc vudng.

a) Pudmg tron 12 hinh c6 tdm d6i xtng. Tam clla dudng tron 12 tdm d6i
ximg clia duomg tron d6.

b) Dudmg tron 12 hinh cé truc d6i xting. Bt ki dudmg kinh nio ciing 12
truc d6i ximg clia dudmg tron.

3. Trong céc diy cha mot dudmg trdn, ddy 16n nhédt 1a dudmg kinh.
4, Trong m6t dudmg tron :

a) Dudmg kinh vuéng géc v4i mot day thi di qua trung diém ciia
day dy.

b) Dudmg kinh di qua trung diém clia mot day khong di qua tdm thi
vudng goc vai day dy.

Trong mét dudmg tron :

a) Hai diy bing nhau thi cich déu tAm, hai day cdch d&u tAm thi bing nhau.
b) Day Iém hon thi gén tdm hom, ddy gén tAm hon thi 1én hon.

a) Néu mot dudng thing 12 ti€p tuyén chia mot dudmg tron thi né vudng
gdc v4i bén kinh di qua ti€p diém.

b) NEu mot dudng thing di qua mot diém cila dudmg tron va vuéng goéc

v6i bén kinh di qua diém d6 thi dudng thdng £y 12 mot ti€p tuyén ciia
dudmg tron.

. N&u hai ti€p tuyén clia mot dudng trdn cét nhau tai mot diém thi

a) Diém d6 cdch déu hai ti€p diém.
b) Tia k& tir diém d6 di qua tdm 13 tia phin gidc clia géc tao b&i hai
ti€p tuyén.
c) Tia k& tir tdm di qua diém d6 1a tia phén gidc cha gdc tao béi hai
bén kinh di qua céc ti€p diém.
N€u hai dudng tron cdt nhau thi dudng néi tdm 13 dudng trung truc clia
day chung.
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41.

42,

128

Bai tGp

Cho dudmg tron (O) o6 dudmg kinh BC, ddy AD vudng goc véi BC tai H.
Goi E, F theo thit tir 12 chan cdc dudmg vuéng goc ké tir H dén AB, AC.
Goi (1), (K) theo thi tu 12 cdc duong tron ngoai ti€p tam gidc HBE, HCF.
a) Hiy xdc dinh vi tr{ twong d6i clia cdc dutmg tron : (I) va (0), (K) va
(0), () va (K).

b) T¢ gidc AEHF 12 hinh gi ? Vi sao ?

¢) Chiing minh ding thitc AE.AB = AF.AC.

d) Chiimg minh ring EF Ia ti€p tuyén chung ciia hai dudmg tron (I) va (K).
e) Xéc dinh vi trf clia diém H dé EF c6 d6 dai 16n nhét.

Cho hai dudmg tron (O) vi (O") tiép xic ngodi tai A, BC 13 ti€p tuyén
chung ngodi, B € (0), C e (0. Ti€p tuyén chung trong tai A cit BC &

diém M. Goi E 13 giao diém clia OM vi AB, F 13 giao diém clia O'M vi
AC. Chiing minh rdng :

a) Ti gidc AEMF 13 hinh chif nhit.

b) MEMO = MF.MO'.

¢) 00" 12 ti€p tuy€n clia dudng trdn o6 dudmg kinh 12 BC.

d) BC 12 ti€p tuyén clia dudmg trén cé dudmg kinh 12 00"

Cho hai dudmg trdn (O ; R) va (O'; r) cét nhau tai A va B(R > ). Goi I
13 trung diém clia O0'. K& dudmg thing vuéng gbc vai 1A tai A, dudmg
thing ndy cit cdc dudmg tron (O ; R) va (O’ ; r) theo thit ty tai C va D
(khdc A).

a) Chiing minh ring AC = AD.

b) Goi K 1a diém d6i xiing v&i diém A qua diém 1. Chiing minh ring KB
vudng goc véi AB.
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