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Chuong I
s® HUu Ti. 86 THUC

§1. TAP HOP Q CAC SO HOU Ti

Kién thifc cd ban :

1.smmmm&waw&ammmwa%wmmezm:&

Cac phan s6 béng nhau biéu dién cing mdt s hitu ti. Tap hop cac sé hiru
ti duoc ki hiéu la Q.
2. DE& so s&nh hai s6 hitu ti x va y ta 1am nhu sau :

- Viét x, y duéi dang hai phan s6 cing mau duong x= — ; y = % (m>0)

a

m

- So sanh cac tlr: Néua<bthix<y
Néua=Dbthix=y
Néua>bthix>y

Bé sung :

wa=%;y=a (a,b,c,de Z;b,d>0)

x=y<&ad=bc
x<y<>ad<bc

x>y<>ad>bc
Thidul :

c at+c
— i z=
d b+
Ching minh ring néu x <y thix<z<y

Gidi :

Chocécst‘ihﬁutix--% Y= (a,b,c,de Z;b,d>0)

a

Vi 2 < £ nenad<be (4))
b d
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Xéttich a(b+d)=ab+ad (2)
b(a+c)=ba+bc 3)

a a+c

Tu(l);(2);(3)suyra a(b+d)<b(a+c)dodd — < (4)

b b+d

Tuong ty ta c6 S ()
b+d d

; a a+c ¢
Két hop (4) va (5) taduge — < —
PPIOR IR S vd — a

hay x<z<y
Nhan xét :

— Ap dung két qua trén, v6i —_&l < —Z— ta c6 thé viét ra mot loat s6 hiru ti 16n

hon "T] nhung nho hon % theo so d6 sau day :

— Qua thi du nay, ta thay trén truc s6, giita hai diém hiru ti x va y khdc nhau

-1 .3

4 6
i > o < S
4 “a" 10 “"-. 6
= < l‘ < 4 < = A, & 3
4 2 148 10 16 N 6
e T 3 7 4 13 9 | 14 5
— je—<| — |e—e]| = |je—<] = Je—=<]| =
4 T8 14 ["24 0 [T26°| 16 |T22 6

bao gids ciing ¢6 it nhat mot diém hiru ti z, tir d6 suy ra c6 vo s6 diém hiwu ti.

Thidu2:

Chox =

stdibe Z. X4dc dinh b dé :

a) x 1a moét sO hiru ti
b) x la so hitu ti duong
¢) x 12 s6 hitu ti Am
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d) x=-1

c) x>1

) 0<x<l1

Gidi :

a) x |a mot s6 hiru ti
b) x 1a s6 hiru ti duong
¢) x 1a s0 hiru ti Am

-1520=b=15.
b-=15>0&=b>15
b-15<0&b<15

L | S S 1

dx=-1b-15=-12 b=15-12=3
e)x>1<0<b-15<12 15<b<27
-1
N0<x<l e i 1= b>27
b-15>12
BAI TAP

1. Cho cdc s6 hiru ti x = _75 (y= —Tz Céc s6 hitu ti ndy con dugce biéu dién bai

phan s6 ndo trong cdc phan s0 sau :
9 4 15  -35 _ -10 -6
nm'-6'-21" 49 15 ' -9
2. Sip x€p cdc s6 hiru ti sau theo thir ty tang dén :

J1.6 .13 -i8 -0 -8
33711227 12775
3. So sinh cdc s6 hiru ti sau bing cdch nhanh nhat :

a) =5va L : b) — =18 va -—999

63 17 1000

-17 -43 -19

—_— Vi — s d)-0,76 T et

% 35 85 . 28

4. Tim phan s6 ¢6 mév bang 10, 16n hon % nhung nho hon _l—;

5. Hay ding 4 chit s6 1 va d4u — (néu cdn thi€t) dé biéu dién :
a) Cic s6 nguyén-1; —111
b) S6 hiru ti am 16n nhat.
¢) S0 hiru ti am nho nhdt.
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6. Cho cdc s6 hiu ti x, y, z.
a+c

m
X = 12z=—trongdém=
n

cle

LA
b 'Y 2
b +

g . Cho biét x # y, hily so sanh x vGi z ; y véi z.

n=

7*.Chocécsdhﬁulix=%;y=%vézz-n—-l.Bié’tad—bc= l;ecn—dm=1;
n
b,d,n>0
a) Hay so sianh cdc sO X, y, 2
b) So sénh y véi t biét t= 1% véib+n#0
b+n

8*. Cho 6 s0 nguyénduonga<b<c<d<m<n.

Chimg minh ring atssm <

1
a+b+c+d+m+n 2

§2. CONG, TRU s& HOU TI.
GIA TRI TUYET BOI CUA MOT SO HOU Ti

Kién thirc co ban :

1. Céng.lrUsc’ShErut?:Néux=i:y=3(a.b.mez.m>0)
m m
thi x-l-y=i+2:a+b
m m m
a b a-b
X-y=sx+(-y)s —+|-—|=
y -y m+[ m) =

2. Phép cong trong Q ciing c6 cac tinh chat co ban nhu phép céng trong Z ;
cing ¢c6 quy tAc "ddu ngoac” nhu déi véi tdng dai s6 trong Z.

3. Quytdcchuyénvé: Véix,y,z,teQ

X+y—-z=tox-t=-y+z


https://sachhoc.com

4. VOixeQthi:

I"| s xnéux =20
—-x néux <0

Bo sung:
Chox,y e Q
l. |x +y|<|x|+ |y (ddu = xay ra <> xy 2 0)
2. x=y|2|x| -]yl (ddu=<>x2y20hodacx <y <0)
. x=yex-y=0
x<yex-y<0
x>yesx-y>0
4. Tinh chat cta ding thic va quy tac "chuyén vé&" vin diing d6i véi bat

dang thic.
5.Véim>0thi:
[x|l<m&-m<x<m
X>m
|x[>m@[
X <-m
Thidu3:
Thuc hién cédc phép tinh biang cich hop 1y (néu c6 thé)
5 32 9 175](15648)
aA)- —+—=-— ; b)|—t—=- || ===
18 45 10 4 33 3 12 11 49
Gidi :

5 32 9 -25 64 -81 -42 7
) et e E e e e = e = e
18 45 10 9 9 90 90 IS5

( 1 7 5) ( 15 6 48]
bl——4—=-= || =
4 33 3 12 11 49

-1 7 -5 5 =6 48 (—1 5] [5 6 -7) 48
=—t—t—F+—F—+—=|—F+—|=| =+ —+— |+ —
4 3 11 33) 49
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Nhan xét :

O phin b ctia thi du ny, ta di diing quy tic "bo d4u ngoiac" dé dua biéu thirc
di cho thanh mot t6ng dai s6, sau d6 lai dung quy tic "dau ngoac" dé nhém cic
s6 hang mot cédch thich hgp : cdc s6 hang ¢6 16ng 12 mot s6 nguyén dugc nhém
véi nhau, tir d6 ¢6 dugc két qua mot cich nhanh chong.

Thidu4 :
ChoA=x—l+l.HﬁysosénhAv6i-l-
3] 4 5
Gidri :
x—l >0(d5u—¢:$x—l)
3| 3
Suy ra x—l -|-121>l
3] 4 4 5
1
Vay A> -
1y 5
BAI TAP

9. Thuc hién cdc phép tinh bing cdch hop If.
g AL 00 5, 4 1

125 18 7 8 14

Bjifensigstig-tgg-d g L o 1 5
T T g a2

10. Tim x biét :
11 5 15 11 4
Q) ——|—=-x|==|==-—]|: b)|x+—[=[|-3,75|=-|-2,15
T (42 ) (28 13) X 15‘ F35)="|
11. Tim x, y bié¢t :
I 1 1 9
a) = 3+:r<- 2 Iy| b)|x—y|+y+2—5_0
12. Tim x biét :
5 | | 2 71 3
a) x=2|<= ; b)[x+=|>]-55: * Z<fx-2f<2
d)x3<3 )x+2>| | (:)5<x5<5

10
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13. Tim gid tri nho nhat (GTNN) clia biéu thifc :

1
2
14. Tim gid tri 16n nhat (GTLN) cia biéu thic :

1
x——
10

a) M= b)N=x—3—

15
X+—:
19

a) P=- ; b Q=9 -

5
= —x
3

15. Cho 31 s6 hit ti sao cho bt ki 3 s6 ndo trong chiing ciing c6 t6ng 12 mot s6
am. Ching minh rdng 16ng cia 31 s6 d6 1a mot s6 am.

§3. NHAN, CHIA SO HOU Ti

Kién thifc cd ban :

1. Né'ux=g;y=2thix,y=2.£=£
b d b d bd
2 a c . 1 a d ad
2. Néux=—,;y=— Othix:y=x.—=—.— = —
b y d(Yi* ) y i e

Thuong x : y con goi la ti s6 cla hai s6 x va y, ky hiéu -3 (hay x : y).

3. Phép nhan trong Q cb cac tinh chat co ban nhu phép nhan trong Z.

B6 sung :

1. Ta cling ¢6 tinh ch4t phan phdi cua phép chia d6i véi phép cong va phép

trir, nghia 1 :

2TV _E.Y, XX v6iz#0
z Z % zZ z oz
3 0 x=0
2. x.y=0¢
Y y=0

3. -x.y)=(=x).y=x(=y)
4. x.y...z2l=x].|lyl... |z
5. x<yoxz<yz vGiz>0

X2y &> Xz<yz voiz<0

11



Thidus :

Tim x biét <0

Ex—lﬂ
6

Gidi :

Ta co -Z—X — 10| = 0 ma dé bai cho

-5—x-10|50
6

6

uyra 2x-lOI =0<:.'~2x- lO:Oc}Ex =10 c&x=lO:£= 10. —e=x=12
6 6 6 6

Thidué6 : _
Tim cdc gia tri clha x dé cho biéu thitc sau c6 gia tri duong
M=(x+5)(x+9)
Giai :
M>0e x+5vax+9 cing dau. D& thdy x + 5 < x + 9 nén chi c6 hai
truomg hop :

X + 5 va x + 9 cung duong [x+5>0 |:x>—5

M>0« =

X + 5 vax+9clung am x+9<0 x <=9

Nhan xét :

Trong thi du ndy ta da dung phuong phap tim diéu kién dé tich cta hai thira
sO co gid tri duong 1a hai thira s6 d6 phai cing ddu (cung ddu duong hodc cung
dau am). Ngoai cdch sip x€p thif tu hai thira s6 va s6 0 nhu cdch giai trén ta con
mot phuong phdp khdc do la phuong phdp "lap bang xét ddu”.

Déthly x+5=0Xx=-5:Xx+5<0=x<-5:x+5>0=x>-5

X+9=0=2x=-9;x+9<0=x<-9;x+9>0=x>-9

Ta phai tim xem vdi gia tri nao cua x thi ca hai thira s6 x + 5 va x + 9 cing
I6n hon 0 hoac cing nho hon 0. Ta 1ap bang xét ddu sau day :

x -9 ~5
X+5 - - 0 +
x+9 - 0 +
M + 0 = 0
VayM>0<:[x<-9
x>=5

12



BAI TAP

16. So sdnh cdc tich sau biang cdch hop 1y nhét :

() (R

a) l:'(—2 —lx+E lx+i 0; b ~l—x+Lx—-ix+l—0
7 7 5 3 3 3 6 10 15
18. Thuc hién cdc phép tinh sau biang ciach hop ly nhat :

a)[—ﬁ{)QEJ o 2 b) - 108+lE

51 20)°75 ° 119 1811

3.1 13,1 .29 1

) —:!——— 1 —

14728 21 28 42 28

d) 4§|5+~(|ﬂ (!%)[3—§+;)

L]

19. Tinh gi4 tri céc biéu thic sau :

2 7 1
A=TXx=-2X-=y+ — Viix==-—; y=438
% A 2 3y 9y 10 y

0.2—0.375+% )
b)B=x+ 915 vmx=—§
-03+—-—
16 22
20. Tim x biét :
5 1 3 3l 3 3 3 7
=x|=|-=| ;s Bfx-=-==|-o : c)|x+=| -x-={=0
d)35‘ |6| )’4 4 4 |4’ ) 5 3

21, Tadatx.x = x’. Hay khai trién c4c tich (nghia 12 1am phép nhan va bo ddu ngoic)

a) X+y)(x+y) ; b) (x —y) (X =y)
c) x+y)(x=y) ; dx+5)(x=-1)

13



22, Pat thanh thira s6 chung :
2

a) xy+x+8y+8 ; b)xz-x—§x+§

c*) K] (goi y : Thém b6t cing mot s6 x dé 1am xuat hién thira s6 chung)
23. Tim cdc gid tri cua x dé cdc biéu thirc sau c6 gid tri duong.

a) A=x*+4x ; b)B=(x-3)(x+7) ; c)C=(%—x][%—x)

24. Tim cdc gid tri cha x dé cc biéu thic sau c6 gid tri am :
2
a)D=x2-gx : t:o)E-'.=x_2 ; c) F=2X .
5 x—-6 x2

-3

26. Chimg minh ring khong t6n tai hai s6 hitu ti x va y trdi ddu, khong d6i nhau
thoa min ding thic :
l —
X+y

25. Tim x biét :

a) [x|+|x+2/=0 ; b* =X

11
— + -—
Xy
27*. Tim hai s6 hiru ti X va y (y # 0) biét rang :
X—y=Xy=Xx:y
28*, Cho 100 s6 hiru ti trong d6 tich cia bat ky ba s6 nao ciing la mot s6 am.
Chimg minh ring :
a) Tich ctia 100 s6 d6 1a mot s6 duong.
b) Tat ca 100 s6 d6 déu i s6 am.



Chuyén dé 1
PHAN NGUYEN, PHAN LE CUA SO HUU TI

1. Ban hén nh¢ ngdy, thang, nam sinh clia minh nhung ban cé biét dé 1a ngay
nao trong tudn 1é khong ? Chdc hén ban ciing mudn biét mot ngay quan trong
nao do trong qua khir hodc trong tuong lai vao ngdy thir mdy ? Ta c6 cOng thiic
tinh ma khong diing dén lich. Cong thirc ndy lién quan dén "phin nguyén" cua
mot s6 hiru ti.

Muén biét tich 1. 2. 3 ... n (n € N¥) tan ciing bang bao nhi¢u chir s6 0, néu
ta tinh truc ti€p tich d6 thi mat nhiéu thdi gian va cong sirc. C6 thé ¢6 céch nao
don gian hon khong ? Cau trd 1&i 1a ¢6, n€u ta biét khdi niém "phdn nguyén" cua
mot s6 hiru ti.

2. Phin nguyén cia mot s6 hiru ti x, ki hiéu [x] 12 s6 nguyén 16n nhét khong
VUol qud X.

Nhu vdy [x] 12 mot s6 nguyén sao cho :

[x] €x<[x]+ lhayO0<x-[x] <1
Khix € Z thi [x] =X
Ching han [8,9]1=8;[-3.2]=—4;[-2]=-2
3. Phin 1¢ cia mot s6 hiru ti x ki hiéu 1a {x} 1a hiéu x — [x].
{x} =x-Ix]

Nhu vay {x} 1a mot s6 hiru ti sao cho 0 < {x} < |

Khix € Zthi {x} =0

Ching han : {89} =89-189]=89-8=09

{-3,2} =-3,2-[-3,2]=-32-(-4)=08
{-2}=-2-[-2)=-2-(-2)=0
4. Khi lam bai vé phin nguyén cin chi y thém :
1) Vio<s{x}<lnénvéiae Zthi[a+ {x}]=a
Ching han [3 +0,15] =3 [-5+0.8]=-5
2) Néu s6 hiru ti x bi "kep gitra" hai s6 nguyén lién nhau thi [x] ding
bang s6 nho trong hai s6 nguyén do.

Néua<x<a+l(aeZ) thi[x]=a.

15



5. O 16p 6 ta da 1am quen v6i nguyén 1i "Diricle” con goi la nguyén ly
"tho va I6ng" : Néu nhét 7 con tho vao 3 chiée 16ng thi it nhit c6 mot 16ng
nhot nhiéu hon 2 con tho.

Bay gi véi khdi niém phin nguyén, ta c6 thé trinh bay nguyén ly Diricle
mot cich 16ng quat nhy sau :

Néu nhét a con thd vao b chiée 16ng ma phép chia % con du thi tén tai mot

16ng nhot [%:l+ 1 con tho trg 1én.

Thidu7: Tim [x] biétx <9 <x + 04
Giai : Vix+04>9nénx>9-04=8,6>8
Két hop véi diéu kienx <9 tadugc 8 <x <9suyra[x]=8
Nhan xét : Trong cach giai trén ta da giam 8,6 thanh 8 d€ s6 hiru ti x bi "kep
gitra" hai s6 nguyén lién nhau 12 8 va 9.
8§<x<9
Sau d6 van dung chii y 2 & trén dé suy ra [x] = 8

Thidu 8 : Tim x bict [-;-] =5
Gidi :
[i] =5 o —551;- 2ol

< —-15sx<-12

Nhan xét :

Bai todn trong thi du 8 Ia bai todn ngugc v6i bai todn trong thi du 7. Phuong
phdp giai van giong nhau, d6 la dya vao chi y 2 & trén.

Thidu9 : Tich A =1.2.3...1000 cé bao nhiéu thira s6 3 khi phan tich ra thira
s6 nguyén 16 ?

Gidi :

Kétir 1, cir 3 s6 lai co mot boi ctia 3 ; cr 9 = 3%s6 lai ¢6 mOt boi cua 9 ; cit
27 = 3" 56 lai c6 mot boi chia 27...do d6 s6 thira s6 3 khi phan tich 1.2.3...1000
ra thira s6 nguyén t6 bang :

16



[lmm] 1000 1000 1000 1000 1000 1000
+ + + + + +

3 32 33 34 3 36 37
=333+ 111 +37+12+4+1+0=498

Nhan xét :

1000

1. S6 7

c6 phin nguyén bing 0, do d6 ta khéng tiép tuc tim phin nguyén

ctia nhimg s0 tiép theo.

2. Téng quét, s6 thira s6 nguyén t6 p khi phan tich s6 A = 1.2.3...n = n!
ra thira s6 nguyén t6 12 :

[ﬂ] + [_n?] + [%] + .+ [_r:(_] vdi k 1a s6 mii 16n nhat sao cho pk <n
Pl Lp P P

BAI TAP
29. Tim phén nguyén, phén 1é cua cdc s6 hitu ti x biét :

a) x=-3;b) x=61; ¢ x=—§: d) x=

O | =

30. Tim phén nguyén cta s6 hiru ti x biét :
a) 13<x< 134 ; b)-92<x<-9
31. So sdnh phdn nguyén cua céc s6 hiru ti sau :
o G

O -
g ' ~% ° 7

1 8
b = =3— ; ==3—: z=-4
) x 9 Y 9

32.Chox € Z vay € Q, hay so sdnh {x} véi {y}.
33. Tim phédn nguyén cua s hitu ti x biét.

a) x=-0,7<8<x ; b) x<-5<x+%

T L o

17
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o [5G 5205

V@i gid trindo cuan € Z thi :
a)A:2; b)B:3
36. Tim x biét :

a)|2x]=-1; bx+04]=3; c)[—az-x—S]:B

37. Chimg minh ring :
a) Vaix,y € Zthi [x +y] = [x] + [y]
b)VoixeZ,ye Qthi[x +y]=x+[y]
38*, Tim x bi¢t :
a)|13x—-4)=x ; b) [x+8]=-3x: c)[Sx=3]=2x+1
39. Tich C =201.202.203...600 c¢6 bao nhitu thira s6 3 khi phan tich ra thira s6
nguyén 16 ?
40*, SO 300! ¢6 14an cliing bing bao nhi¢u chirs6 0 ?
41. Mot 16p hoc ¢6 44 hoc sinh 1am bai kiém tra todn. Diém 12 mot s6 ty nhién tir

6 dén 10. Bié¢t ca 16p ¢6 6 hoc sinh duge diém 10. Chimg minh ring ft nhét
ciing ¢6 10 hoc sinh ¢6 cing mot loai diém.

42, MOt 16 11 hoc sinh thao luan vé hoc tap. C6 1 hoc sinh phét biéu 4 14n, cdc
hoc sinh khédc déu phét biéu nhung c6 s6 14n phét biéu ft hon. Chimg minh
ring ft nhat ciing c6 4 hoc sinh c6 s6 14n phat biéu nhu nhau.

43. C6 50 quyén vé chia cho 11 hoc sinh. Chimg minh ring :
a) ft nhat ciing ¢6 1 hoc sinh duge 5 quyén tré lén.

b) V6i moi cdch chia (k€ ca trudng hop, c6 hoc sinh khong dugc quyén nao),
bao git ciing ¢6 it nhat 1 hai hoc sinh dugc mot s6 v& nhu nhau.

18 20. BT NC_TOAN 7



§4. LUY THUA CUA MOT SO HOU Ti

Kién thirc cd ban :

1. Luy thira véi s6 ma tu nhién.
KB AKX X (xeQ;neN,n>1)
T
n thura sé
a a' _ a"
Néux=—lhi[—) =— (a,beZ b=0)
b b b"
Quy udc : x0 =1 (xe@Q;x=0); x'=x
2. Vaix,yeQ; m, n € N*
thi Kol =g
XM:x"=x"" (x£0,m2n)
(xm)n = xmn
(xy)" =x"y"
n n
X X
[—] =— (y#0)
y y
Nang cao:
1. Luy thira véi s6 mii nguyén am
x""=L (x#0;neN)
xn

2. So sdnh hai luy thira :

a) Cingcos6: Véim>n>0thi:
x>1=x">x"
x=1=x"=x"
O<x<l=x"<x"

b) Cing sé mii:n € N*
*V6ix,y>0, nfux>ythix">y"
* x>y@x2n+l>y2n+l
* x| > Jy] & x> y*"
* (_x)Zn =x2n
* (=x)2™ = 2

19



Thidu 10 :
Chimg minh réng khong t6n tai ba s6 hiru ti x, y, z sao cho :

= A |
=5 yes3 » 13

Gidi :
Nhan timg v€ ctia ba ding thic di cho ta dugc :

Xy

o &yt =—x (1)

Ding thiic (1) khong thé xdy ra vi (xyz)® > 0. Vay khong tén tai ba s6 hiru ti
X, ¥, z thoa mdn céc diéu kién cla dé bai.

Nhan xét :

— Phuong phép gidi trong thi du trén 1a dung dinh nghia cha luy thira dé viét
gon tich (xy . yz . 2x), sau d6 dung tinh chét luy thira bac chin ciia mot s6 hiru ti
(khdc 0) 1a mdt s6 duong.

— Ta ciing c6 thé giai thi du trén bing mot cach khéc.

Vi xy >0 nén x va y cing ddu

yz >0 nén y va z ciing dau

Suy ra x va z ciing d4u, do dé tich xz > 0, khong thé 1a moét s6 4m. Tir d6 suy
ra diéu phai chimg minh.

1

Thi du 11 : Tim x biét (3*)? : 3% = —
243

Gidi :

328"'3 e 3'5
Suyra 2x-3=-5; x=-1
Nhan xét : Phuong phdp gidi & trén dua vao tinh chat :

Trong hai luy thira bing nhau, néu co s6 bing nhau (co s¢ khdc 0 va khic 1)
thi hai s6 mi ciing béng nhau. .

20



Thidul2:

Tim x biét (3x2 = 51)%" = (-24)" (n € N*)
Gidi :
Vin e N* nén 2n 12 s6 chén khéc 0
Tir dé bai suy ra :
x2-51 = -24 )
x?-51 = 24 )

Gidi (1) duge 3x>=27; x*=9 ; x=+3
Gidi (2) dugc 3x*=75; x*=25; x=%5
Vay x € {3 ; 5}

Nhan xét :

Phuong phép giai trong thi du 12 dua vao tinh chat : Trong hai luy thira chdn
bing nhau, néu s6 mii bing nhau thi co s6 bing nhau hoic d6i nhau.

BAI TAP
44. Viét cic s6 sau dudi dang mot luy thira véi s6 mi tv nhién 16n hon 1.
a) 64; 81; -216
b) .. ; ot ; o
27 729 625
45. Dung luy thira v6i s6 mi nguyén am dé viét c4c s6 sau :
a) Duong kinh cia nguyén tir c¢& 0,000 000 001 m
b) Duong kinh cta hat nhan nguyén tir ¢ 0,000 000 000 000 001 m

¢) Khéi lugng ctia hat nhan nguyén tir ¢ 0, 000... 00 1 gam
——

23 chirs6 0
46. Viét cdc biéu thirc sau dudi dang luy thira cha mot s6 nguyén
5 -1 6 -2
3.4 3 (7 5 343
S ‘ ; Bl=1.]—- sl = . el
D12EE 60 )[7) (3] [3] [625)

) 5. 125.(2.57°.0,04
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47.ChoA=(ax+by)’; B=@ +b)x*+y)
So sdnh gi4 tri hai biéu thic A va B biét :

a=2;b=-1; x=i; y=;5
11 11
48. Tinh :
_2_?5?4. 23. _3_3
30454 — 1513579 54 4) ‘{16
% s T2
277257 + 45 2°.5° + 512
49. Tim x,y biét ring :

50. Tim x biét :

worass ofg] -5 (5]
a) 5.(5)"=625; b)(zs] —[3 3

3x-1
¢) _3) =35 him-7 reed=27,
4 81

51. Tim x € N biét :

2Y 5y
a)8<2°<2%.27%; b) 27<81° :3*<243 ; c>[§) >[§J [
52. Tim x biét :
3 6
a) (5x+l)2=%; b)(x-%] =[-§-) :

53. Tim x, y biét :

" 1) 1 20 . 1o
a) x“+ y—E =0; b)ix_s +y—z <0.

54, Tim x € Z biét :
(x_7}x+l _(x_.?)xﬂl sl
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4
55. a) Tim GTNN cua biéu thirc A = [2:& + %J -1

6
b) Tim GTLN cia biéu thic B = —(%x - %] +3

- 3 3
56. Timx,ybift: Xx(x-y)=-— va —y)= ——
y (x-y) 10 y(x-y) =

57. Cho x + y = 2. Chimg minh ring xy < |

§5. Ti LE THUC VA TINH CHAT CUA NO.
TINH CHAT CUA DAY Ti SO BANG NHAU

Kién thifc co ban :
1. Tilé thirc 1a dang thirc cla hai ti s6.

Dangténgquét%=§ hodca:b=c :d

Cac s hang a va d goi la ngoai ti ; b va ¢ goi la trung ti
2. Tinhchat: a) Tinh chétco ban:

%:%c:ad:bc (b,d=0)

b) Tinh ch&t hoan vi : Tir ti 18 thirc

ti 18 thirc khac bang cach :
~ D&i chd ngoai ti cho nhau ;
- D38i ché trung ti cho nhau ;
- D3i chd ngoai ti cho nhau va d8i chd trung ti cho nhau.
c) Tinh chét clia day ti s6 b&ng nhau :

o
b

Cc e

=k thi axczte

Néu 2 = = b
= f brdef

b d
3. Chay: Cacsdx,y.zﬁlevdicacsSa.b.c-::§=%=§.

Taconvidtx :y :z=a:b:c

- % (a, b, c, d = 0) ta c6 thé suy ra ba

=k (Gia thiét cac ti sé déu cé nghia)



Néng cao:
kja+kyc+kse _
kb + k,d + ksf

ILNu2=S_-S_k i
b d f

2.
tr
b d
ath c*d atb czxd
b d a c
(Tinh chat nay goi 1a tinh chat téng hodc hiéu ti 1¢)
Thidul3:
Chosiia thii 2200 = 3=20. o oD, Cliding minh ding &=
c+d c-2d b d
i T A o BT 2D o o G WY e = (e b ) (= 26)
c+d c-2d
= ac — 2ad + bc — 2bd = ac - 2bc + ad - 2bd
= -3ad = -3bc
= ad = be =i=E
b d

Nhan xét : C6 nhiéu phuong phip chimg minh mot ti 1¢ thic (xem Chuyén dé 2).
Trong cich giai trén, dé chimg minh ti I¢ thirc % = %ta ching 6 hai tich ad
va be bang nhau. Mu6n vay, tir ti 1¢ thitc da cho ta ding tinh chat co ban bién d6i

ddn dé duge ding thitc ad = be, tir d6 suy ra

B' d
Thiduld: 'I‘lrnxyzbn!lx IO' LA g\ra.\t—y+z=7‘8
y 9 z 4
Gidi :
x_10_x_y )
y 9 0 9
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Z

2 (2)

12 9

3 X y z X—-y+2z 78
TUIVQZS —_— e i e—m e e—————— =~ -
(n ()uyraw 5

12 10-9+12 13
dod6x=6.10=60;y=6.9=54;2=6.12="72

Nhin xét :
Trong cich giai trén ta da van dung tinh chét cua day ti s6 bing nhau. Mau
chot nhat chinh 12 tim ra ti s trung gian % bing cich bién ddi - sau dé

dung tinh chat bic cdu dé 1ap ra diy ba ti s6 bing nhau.
Thidul5: Chobonséa,b,c,dsaochoa+b+c+d=#0

i b+c+d c+d+a d+a+b a+b+c
Biét = = = =

a b C d
Tinh gia tri cua k.

k

Giai : Cong thém 1 vao mdi ti s6 da cho ta dugc :
b+c+d c+d+a d+a+b a+b+c
+1= +1= +1=

a b C d

+ 1

a+b+c+d_a+b+c+d_a+b+c+d_a+b+c+d
a b C d

Via+b+c+d#0néna=b=c=d

Suyrak=£=3
a

Nhan xét : Trong mot day ti s6 bing nhau, néu cdc tir bing nhau (nhung khic 0)
thi cdc miu bing nhau va nguge lai néu cic mdu bing nhau thi cic tr bing nhau.

BAI TAP
58. Tim x trong cdc ti 1¢ thic sau :
x=-3 5 7 x+1
b = e 2 b —]
d)x+5 7 ) x-1 9
C)x+4= 5 i d) x—lzx—-—Z
20 X+4 X+2 x+3
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a+5 b+ a_ >
59. Ch ng —=—
°2-5 b-6 b 6
2
; a_c a2 +b ab
60. Chimg minh ring néu — = — thi = —
& g b d C2+d2 cd
X+2y=3z . . .. . : i A
61.ChoP= ———— _Tinh gid tricia Pbiétcdc s6 x, y, zti ¢ véicidcs6 5:4;3
-2y +3z
62. Cho cic s6 A, B, C ti 1¢ véi cdc s6 a, b, c. Chimg minh ring gid tri cla biéu thic
=M—f—£kh0ngpbu thudc vao gid trichax vay
ax + by +¢

63. Tim cdc s0 x, y, z biét :

a)Z=3—=6véx—3y+4z=62:
TR R B S T
y 7 z 3
c)i—l - 4 —va2x+5y-2z=100
y 20 A
64. Tim cdc s x, y, z biét :
5 6 9 18
a)Sx=8y=20zvax-y-z=3; b)-l—lx——yz—s-zva-x+y+z——120

65. Ba kho c6 t4t ca 710 tdn théc. Sau khi chuyén di -:_; s0 théc ¢ kho 1, % s6

théc & kho II va I—II 6 théc & kho III thi s6 théc con lai & ba kho béng nhau.

Hoi lic ddu méi kho cé bao nhiéu tan théc ?

66. Mot khu vuon hinh chir nhat ¢é6 dién tich l1a 300m?, hai canh ti 1é vGi 4 va 3.
Tinh chiéu dai, chiéu rong khu vudn.

67. Tim x, y, z biét : ==t vaxyz =20
1 9 5
y

68. Tim x, y, z biét =?=§v&x2+yz-zz=585

~
5
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69. Tim hai phan s6 t6i gian biét hiéu ciia ching 12 %, chc tirti 16 vGi 3va S ;

cac mu tuong (mg ti 1é véi 4 va 7.

12x - 15y _ 20z -12x _ 15y - 20z
79 1l

71*, Cho day ti s6 bing nhau :

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

70. Tim x, y, z biél

vix+y+z=48

a+b b+c c+d d+a
+ + +
c+d d+a a+b b+c

Tim gia tri cta biéu thitc M, biét M =

Chuyén dé 2
PHUONG PHAP CHUNG MINH TI LE THUC

1. Hoc vé ti lé thitc c6 nhiéu loi ich.

Tir mot ti 1é thic ta ¢6 thé chuyén thanh mot ding thic giira hai tich. Trong
mot ti 1é thic néu biét 3 s6 hang ta c6 thé tim dugc s6 hang thi tu. Trong chuong
11, khi hoc vé dai lugng ti 1¢ thuan, ti 1¢ nghich ta s& thay ti 1¢ thic 1a mOt phuong
tién quan trong gip ta gidi todn. Trong hinh hoc, dé hoc duge dinh 1y Ta-let,
tam gidc dong dang (16p 8) thi khong thé thi€u kién thirc vé ti 1€ thuc.

2. C6 nhiéu phuong phdp ching minh ti 1¢ thic. Ta hay bat ddu bang mot thi
du don gian.

Thidu 16 : Chotileé thic #1vdia, b,c,d=0

2
d
d

o

a-— G-

Chimg minh réng :
a c

Gidai : Cdch 1 : = ad=bc

o
alo

Xét tich (a=b).c =ac —bc =ac —ad =a (c—d)

Vay (a-b).c = a (c-d) = ach. s-d
a

Cc
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L ” -b -d y .
Trong cich nay, dé chimg minh ti 1¢ thic e .. ta chimg minh
a c

(a=b).c = a(c—d)

Cich 2 : Tadal%=§=k —a=kb;c=kd

Thé thi a—b=kb—b=b(k-l)=k—l )
a kb kb k
c—d=kd-d=d(k—l)=k—l 2)
c kd kd k
Tir(l)vé(Z)suyraa-b=cmd
a c

geb c_dlachl'mg minh

Trong cach giai ndy, dé chimg minh ti 1¢ thic
a c
hai ti s6 & hai v& ciing bing mot ti s6 thit ba. D€ 1am dugce diéu d6 ta da dat gid
tri chung ctia céc ti s6 & ti 1¢ thic da cho 12 k, tir d6 tinh gid tri ciia méi ti s6 & ti

I¢ thie phai chirng minh theo k.

by B8 0 20

b d ¢c d c¢-d
vgya—b=§_=>a—b=c—d
c—-d ¢ a c

Trong cdch gidi nay, sau khi hodn vi cdc trung ti cua ti 1¢ thirc da cho, ta
dung tinh chdt cia day ti s6 bing nhau. Cudi ciing lai hodn vi cdc trung ti cua ti
1¢ thitc méi dugce tao ra dé di dén ti 1¢ thirc phai chimg minh.

Gk TS s el
b d a ¢
g B=b 8. B 4 B 8 B0
F: | a a a [ C
a-b c¢-d

Vay
a c
Trong cdch gidi ndy, ta da bi€n déi ti s6 & v€ trdi (cha ti 1& thic cdn chimg
minh) thanh v& phai. D6 ciing 1a cdch thudng ding dé chimg minh mot déng thirc

néi chung.
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s Taid Bel s Daliyjeleg L o, ol
b d a c a c a c
Trong cdch giai nay, tir ti 1¢ thic da cho ta da bién ddi ddn thanh ti 1¢ thic phai
chimg minh bang cich dung céc tinh cht hodn vi, tinh chat cia déng thic v.v...
Thidu 17 : Choa+d=b+cvaa’ +d> =b’+c’ (b, d #0). Chimg minh
ring 4 s0 a, b, c, d ¢6 thé 1ap thanh mot ti 1€ thic.
Giai :
a+d=b+c=>(a+d)’=(b+c)’=a’+2ad+d’=b2+2bc+c> (1)
Via?+d>=b%+c?nentir (1) suy ra 2ad = 2bc
hay ad = bc = L9
b d

Nhan xét : Céch giai nhu trén dua vao tinh chat : N€u cé 4 s6 ma tich cla
hai s6 nay bing tich chia hai s6 kia thi 4 s6 d6 1ap thanh mot ti 1€ thirc.

BAI TAP
2
73 Chpmms p el .Chlimgminhrfmgii—-zﬁ
k a b b2 Y
bd
73.Ch0a=b+cvﬁc=n (bx0;d=0)
., a ¢
Chimg minh rang — = —
g minh r. gb -
74. Cho%:% # +1vac#0. Chimg minh ring :
a-b)® ab a+b) a®-b
a) = = b) =
c—d cd c+d S -d
a ¢ 3 s : . Sa+3b 5a-3b
_——=— +—-d). & =
75.Chob 3 (c:t._sd) Chungm:nhrng5c+3d =34

76.Chob2=ac;c2=bd.V6‘ib.c.da=0;b+c¢d:b3+03¢d3
> +b°=¢ [a.+b—c)3

Chimg minh rén =
; gb3+c3-d3 b+c-d

29




X—y _y—=2

77. Chimg minh ring néu : 2(x + y) = 5(y + 2) = 3 (z + X) thi 2 =

a2+b2_a
b2+ ¢

78.Cho b’ =ac . Chimg minh ring

79. Cho 22 = €*2 ' Ching minh ring néu ba 6 a, b, ¢ déu khéc O thi tir ba

a-b c-a
s6 a, b, ¢ (c6 mot s6 duge dung 2 14n) c6 thé 1ap thanh mot ti 1¢ thifc.
ax + by

,d=0
cx + dy Sl

80. Cho biéu thirc M =

Chitng minh rdng néu gié tri cha biéu thitc M khong phu thudc vao x va y thi
4 56 a, b, ¢, d 1ap thanh mot ti 1€ thirc.

a2 + bz ab

81*. Cho == véiabc,d#0;c#+d Ching minh ring hoic
24,4 «od i .
C
E=EhOaCE=£
d b ¢

§6. SO THAP PHAN HUU HAN. SO THAP PHAN
vO HAN TUAN HOAN. LAM TRON S&

Kién thirc co ban :

1. Né&u mét phan sé t6i gidn véi miu duong ma mau khéng chira thira sé
nguyén t6 nao khac 2 va 5 thi phan s& dé viét dugc dudi dang sé thap phan
hu han.

- Néu mét phan s6 téi gian v6i mau duong cb chira thira s6 nguyén t6
khac 2 va 5 thi phan s6 d6 viét dugc dudi dang sé thap phan vé han
tudn hoan.

2. M&i s8 hitu ti dugc biu dign bdi mot s& thap phan hitu han hoc vo han
tudn hoan. Ngugc lai, mdi s6 thap phan hiru han hosc v6 han tudn hoan
biéu di&n mot s6 hiu ti.
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Nang cao:

. Tacéd $=O,lll... =0,(1)
1
— =0,010101... =0,(01]
99 (01
1
— =0,001001... =0,(001
999 S

1 ¥ . & 1
2. Ta thira nhan cdc két qua sau: 0,(1)= - ; 0,01)= — ; 0,(001) = —
A qua sau : 0,(1) 9 (1)) %9 oon 999
Thidu 18 : Viét cic s6 thap phin sau duéi dang phan s6 t6i gian :
a) 0,555 ; b) 0,555...; «¢) 0,25454...

Gidi :

4)0,555= 229 A1
1000~ 200
b)0,555...=5. 0,111 ... = 5. 4= 2
9- 9
€)0.25454... = —— 2.5454... = ——. (24 0,5454...)
10 10

99755

Nhan xét : — S6 0,555... = 0,(5) 1a s6 thap phan vo han tudn hoan c6 chu ki
ngay sau ddu phay, ta goi d6 1a s6 thap phan vé han tuin hoan don.

— 56 0,25454... = 0,2(54) 1a s6 thap phan v6 han tudn hoan c¢6 chu ki khong
bét ddu tir ngay sau d4u phay, ta goi d6 12 s6 thap phan v6 han tudn hoan rap. Dé
viét cdc s6 thap phan vo han tudn hoan rap dudi dang phan s6 t6i gian trudc hét
phai dua chiing vé dang tudn hoan don.

= - (2+54.0,0101...) = L(Z + 54.L] o
10 10

Thi du 19 : Thuc hién cic phép tinh 1,(6) . 2,(3) : 0,(7)
Gidi : 1,6).2,3) :0,(D=[1+0,6)].[2+0,3)] :0,(7

= l+2 i 2+§-):1=§'z._9..=5
9 9) 9 337



Nhan xét : Dé thuc hién cdc phép tinh vé s6 thap phan vo han tudn hoan
trude hét ta viétl ching dudi dang phan s6 16i gian réi thuc hién cdc phép tinh véi
phan s6.

Thidu20:

Dé tinh s6 nam 1ang gdp doi t6ng san phdm qudc ndi (GDP) ciia mot quéc

gia ta c6 thé dung cong thirc n = = trong do :
&

* 2% la 16¢ do tang trudng GDP trong giai doan dang xét.

* n la s6 nam dé tang gap doi GDP.

a) Néu 16c do tang trudng trong giai doan hién nay cia Viét Nam khoang 7,1% thi
sau bao nhiéu nam nira GDP ctia nudc ta ting gap doi 7 (Lam tron dén hang don vi).

b) Néu muén sau 7 nam, GDP tang gdp doi thi t6c do tang truong hang nam
la may phéan tram (l1am tron dén chir s6 thap phan thir nhat).

Gidi : a)Veig=7,1%thin= E=:_2l =10,14 ... = 10 (nam)
g

by Véin=Ting=2 = 7—_f=10.285... =103 (%)
n

BAI TAP
82. Cho x va y la cdc s6 nguyén t6 ¢6 mot chir s6. Tim x va y dé cdc phan s6 sau
viét duoc dudi dang s6 thap phan hiru han.
15x

X
P=——. b = —
Ve R

83. Khong lam phép chia, hdy cho biét trong cdc phan s6 sau, phan s6 nao viét
duoc dudi dang s6 thap phan hiru han, phan s6 nao viét dugc du6i dang s6
thap phan vo han tuén hoan ? Giai thich ?

7,2, 6 350 2
32 7 35 " 7157 42 7 112
84. Viét cic s6 thap phan vo han tudn hoan don duéi dang phan s6 t6i gian :
a) 0,333... - b) 0,454545...
¢)0,162162... ; d) 5,272727...
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85. Vi€t cdc s6 thap phan vo han tuén hoan tap dudi dang phén s6 t6i gian :
a) 0,7666... b) 0,50757575... ; c) 1,2148148...
86. Thuc hién cic phép tinh :
a) 0,2777... + 0,3555...
b) 1,5454... -0,8181... - 0,75
c) 1 :10,2(6) : 0,41(6).0,42(7)

87. Tim mot phan s6 duong t6i gian nho hon | biét ring khi chia tr cho miu ta
dugc mot s6 thip phan vé han tudn hoan don chu ky ¢6 3 chir s6 va phan s6
ndy bang 1ap phuong ciia mot phan s6 khac.

88. S0 n = 3,14159... Hay lam tron s6 « chinh xdc dén :

— Hang don vi

— Hai chir s6 thap phan.

— Bon chir s6 thap phan.

89. Diém thi t6t nghi¢p THCS cua ban An nhu sau :

Van:8; Vatly :7,5; Todn : 9,5; Ngoai ngit : 6

a) Em hay tinh diém trung binh 4 moén thi ctia ban An (méi mén déu cé hé s6 1).

b) Dé xét tuyén vao I6p 10 THPT thi hai mén Van va Todn dugc tinh véi hé
s6 2 ; hai mon Vat ly va Ngoai ngir tinh vgi hé s6 1. Hoi ban An c6 duge
tuyén vao 16p 10 h¢ A khong néu diém chudn 12 8,0 ?

§7. KHAI NIEM VE CAN BAC HAI.
s6 vO Ti. sO THUC
Kién thifc cd ban :
1. Can bac Mai clia mot s6 a khong am 1a mét s6 x sao cho x? = a,
M&i s6 a > 0 c¢6 ding hai can bac hai clia n6, mét s6 duong ky hiéu la Va
va mot s am ky hiéu la —/a.
2. Véia>0;b>0
Néua=bthi va = Vb
Néua<bthi va < Vb
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. S8 vétila s cb thé viét dugc dudi dang s6 thap phan vo han khong tudn hoan.
4. S6 hitu ti va sé vo ti goi chung 1a s thuc. M3i 6 thuc dugc biéu dién bdi mét
diém trén truc s. Ngugc lai, mdi diém trén truc s6 biéu dién mot s6 thuc.

5. Cac phép toan trong tap hop céc sé thuc ciing cb cac tinh chat tuong tu cac

phép toan trong tap hop sé hi ti.

Bo sung :

Tap hop céc s6 hiru ti ky hiéu 12 Q. Tap hgp cdc s6 vo ti ky hiéu la L. Ta c6

Qnl=a.

Diéu nay co nghia la :
NeuxeQthixel
Néux elthix ¢ Q

Thidu2l:

R

Tinh do dai mdi canh ctia mot san hinh vuéng c6 dién tich lan luot 1a 16m? 2
6,25m’ ; 6m”. Trong mbi trudng hop, hiy cho biét do dai mdi canh dugc bidu
dién bang s6 hitu ti hay vo ti.

Gidi : Goi do dai mdi canh clia san 1A x (x > 0)

Talin luotcé:a) x°=16 =x=+16=4(m) ;: 4 Q

b) x*=6,25=x= 6,25 =2,5(m); 2,5€ Q

c) x2=6

=>x=+62245(m) ; V61

Nhan xét : D6 dai cia mét doan thing hoic 1a mot s6 hiru ti duong, hoic 12

mot s6 vo ti duong.

Thidu22: Cho A=

5
Jx -3

Giai : A ¢6 gid tri nguyén

. Tim x € Z dé biéu thiic A c6 gi tri nguyén.

e Jx =3 e UB)
o Jx -3 € {+1; 5}

Jx -3 | -1 1 -5 5
B 2 4 -2 8
x 4 16 64

34
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Nhan xét :
—~ Ky hiéu Vx chi gid tri khong am ciia can bac hai ciia x. Vi thé Vx khong
thé ¢6 gid tri 12 —2. Do d6 khong c6 x dé Vx = -2.

- Tu J;=25uyrax=22=4hoz}c!fx \/_=4suy rax =42 = 16 1a dua vao
dau ? Cau tra 1&i : chinh la dua vao dinh nghia cta cin bac hai cia mot s6.
Thi dy 23 : Khong dung bang s6 hay mdy tinh, hdy so sanh

V50 + 2 véi V50 + 2
Gidi :
J50+2 =52 <64 = 8 (1)

V50 +v2 > V49 +/1=7+1=8 3
Tir (1) va (2) suy ra V50 + 2 < /50 + V2

Nhan xét : Mot cich téng quat, nguoi ta chimg minh dugc ring cin bic hai
ctia mot t6ng hai s6 duong thi nho hon téng céc céan bac hai cia hai s6 dé.

BAI TAP
90. Tinh gia tri cdc bi€u thic :

a)ﬁ?+J5_2—J(—T)2—J33; b)[\[4_2+\(7)2].\/4T3—JF

91. Tim x biét: a)dx’-1=0; b)2x*+0,82=1
92. Tim x biét :
a) 7-Jx =0 ; b) 3Jx +1=40

4 d) vx+1+2=0
8 P 9 2
93. Sosdanh: a) 45 véi 342 ; b) S.J(-IO) va 10. (-5)

94, Khong dung bang s6 hoidc mdy tinh, hay so sinh :

a) V26 + V17 v6i9 : b)VB -5 vail ; c) V63 —27 vii V63 27
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1 1
95. Hiy so sénh A véi Bbiét: A= 225 - — -1 B= V196 - —
d J5 J6

96.ChoP=%+J; 3 Q=7-2Jx-1. Hay tim:
a)GTNNcuaP ; b) GTLN ctiia Q
Vx -1 cen e
97.Cho M = 5 .Tim x € Z va x < 50 dé cho M c6 gid tri nguyén.

98.ChoN =

> .Tim x € Z dé N c6 gid tri nguyén.
%=
99*, Xét xem cdc s6 x va y ¢6 thé 12 s6 vo ti khong néu biét :
a) x+yvax—ydéulas6 hiu ti.

b) x+yva > déulas6 hin ti.
Yy

100*. Bén trong mot hinh vudng canh 5 c6 76 diém. Chimg minh rang t6n tai 4
diém trong céc diém d6 thuéc mot hinh tron ¢6 bén kinh % :

§8. ON TAP CHUGNG |

3

X ——

2

Trong khoang gid tri ndo cua x thi gi4 tri clia biéu thic A khong phu thudc
vao x ?

Thidu24 : Cho A =

‘|
x—_—
2

Gidi : Talap bang xét ddu clia cdc biéu thiic x -% va X - %
. 1 3
2 2
X - 1 0 + +
2
3
X == - - 0 -
2
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1 1 3
Trudmg h <—thiA=|—=x|-|==x|=-1
S [2 x] (2 x)

| 3 1 3
Tn.rél'nghqusx S-é- IhlAz(x-;)—[E—x)=2x-2

3 1 3
Truémg h >—thiA= ——l=lx==]=1
AR (‘ 2] (“ 2)

Vay vai x < % hoic x > % thi gid tri ctia biéu thiic A khong phu thudc x.

Nhan xét : Muon biét trong khoang gid tri ndo cla x thi gid tri cla biéu thic A
khong phu thudc x, truée tién ta it gon A. Vi bi€u thitrc A c6 chira ddu gid tri tuyét
doi nén phai khir ddu gid tri tuy¢t d6i bang cich xét cic khoang gia tri cta bién.

Sau khi nit gon A, khi ndo & két qua khong con x thi khi &y gid tri cua biéu
thirc A khong phu thudc x.

Thidu25: Cho X =
X

G|

: .. trongdéc+d=k
y d

Chimg minh ring ax + by = k*

alo

s k
Gidi: —=— =>ax=kc; —=
X ¢

= by =kd

Vily ax + by = ke + kd = k(c+d) = k.k = k?

Thidu 26 :

Sai ¢ dau ?

Ta cé ti 1¢ thie dingl0 :5=12 : 6 (N
O v€ trdi dat 5 1am thira s6 chung

() v€ phai dat 6 1am thira s6 chung ta duoc :

52 :1)=6.(2:1) (2)
hay 5.2=62 3)
Suy ra 5=6() 4)
Vay sai 0 dau ?

Gidi :
Tir (1) bién d6i thanh (2) 12 sai.
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Thuc vay, xét v€ trdi cua (1) tacod :
10 : 5= % =5.% =5.(2 :5)chikhong phailas.(2 : 1)
Xét vé phai cua (1) tacéd:

12 2

12 :6= F =6.g =6.(2 :6) chirkhong phai 12 6.(2 : 1)

Nhan xét :
S& di ¢6 sai 14m trén 12 do da dp dung tinh chat phan phéi cua phép nhan d6i
véi phép cong khong ding chd.

BAI TAP

101. Thyc hién cdc phép tinh :

2 2 3
a)9.6.(3-§) . b) 6.(—3)“2.[-3) +18_[_2) ;
A6 3 3 3

-2
1Tl 31 17

242 4% .1
S gidiare ol 3
236" “36 3

102. Tim x saocho (x =3) (x +4) >0

c)

103. Tim x sao cho %x -4

€ -
7

104*. Tim s6 hiru ti x # 0 sao cho [x] =4 {x}.

105. Ban mudn bi€t ngdy.....thdng.....nam.....ndo d6 1 ngay thir mdy, cir lam
theo hai budce sau :

Bicge 1 : Tinh S theo cong thic :

s=x-1+ 7[5 ] )+

Trong d6 x 12 nam duong lich ; C 12 s6 ngay tir méng mot thang giéng nam
d6 dén ngdy cdn tim (ké ca ngay déu tién).
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Buoce 2 : Tim s6 du trong phép chia % rdi ddi chiéu védi bang sau :

Thi | Chanhat | Hai Ba Tu Nam Sdu Bay
S6 du 0 1 2 3 4 5 6

Bay git ban hay tim xem :
a) Ngay 01/01/2001 1a ngay thi mdy ?
b) Ngay 03/02/2030 1a ngay thir mdy ?
3x-2y 2z2-4x 4y-3z
3§ 3 - ®

106. Cho

Chimg minh rang % = % = %

b

107. Cho o
c d

trongdéa+b+c+d=0

o=

2a-b 2b=c¢c 2c-d 2d-a
+ + +
c+d d+a a+b b+c

Tinh gi4 tri cha biéu thirc

108. Tim x, y biét : %x=-§y va . xz—y2=38

x+16 _y-25 z+9
16 25
110. Cho (x;p - y;9)™" + (x,p = ¥20)™ + (x3p = ¥39)™" + ..+ (XpP — yp@)™" <0

vdim, n € N¥

109. Cho va  2X=1=15. Tinhx+y+z

L Xy Xy Xyt X
Ching minh ring —1—2 -3 m_4d
Yy +Y¥, +Y3tetyYy, P

111. Tim 3 phan s t6i gian biét tong cua chiing 1a 3% , tir cha chiing ti 1¢ véi 2,

3,5conmiutilévgis, 4,6.

112, Trong dot thi dua chao mimg ngay Qudéc Khinh 2-9, ba doi xe dugc giao
van chuyén it nhat 12 3030 tan hang. Cudi dot, doi | vugt mitc 26%, doi 11
vugt mirc 5%, doi Il vugt mic 8% dinh mic cia méi doi, nén khéi lugng
hiang ma ba doi da van chuyén dugc déu bing nhau. Tinh dinh mic van
chuyén ctia méi doi xe.
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Chuong 11

HAM SO VA DO THI

§1. DAl LUONG Ti LE THUAN.
MOT SO BAI TOAN VE DAI LUONG Ti LE THUAN

Kién thirc co ban ;

1. Binh nghia : Néu hai dai lugng y va x lién hé véi nhau bdi cong thirc y = kx
véi k 1a héng s6 khac 0 thi y ty 1& thuan vdi x theo hé s6 ti 18 k.

2. Tinh chat : Néu y ti 1& thudn véi x theo hé sé ti 1é k thi :

« o Y2 o oy
x1 Xz xﬂ
i N
X2 Y2
Bé sung :

I. N€u y ti 1¢ thudn vdi x theo h¢ s6 ti 1¢ k # O thi x ti 1¢ thudn véi y theo h¢
sotile l
k

2. N€u z ti 1¢ thudn v6i y theo h¢ s6 ti 1¢ k; ; y ti 1¢ thudn véi x theo h¢ s ti
1¢ ky thiz til¢ thuln voi x theo he s6 ti 1¢ k, . k, (Ban doc tie chitng minh).

Thi du 27 :

Cho y ti I¢ thuin v6i x voi hé s6 ti 1¢ 12 mot s6 am. Biét t6ng cdc binh
phuong hai gid tri ciia y 12 18 ; 16ng cdc binh phuong hai gid tri tuong mg cta x
1a 2. Vi€t cong thic lién hé gitra y va x.

Gidi :
Goi hai gid tri ca y lay,, y, ; hai gid tri twong img ctia x 1a x;, x,.

V1 y ti I¢ thuan véi x nén I 33 ok
x} Kz
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2 2 2 2
/4
Suy ra: k2=y—5-=—)%=>'2 y§=—l§=9; k=+J9 =43
Xy x3 xt+x5 2

Nhung theo dé bai k <0 nénk = -3

Do dé ta c¢6 cong thirc y = -3x.

Nhan xét :

Vi y ti I¢ thuan v6i x nén muodn viét duge cong thic lién hé giira y va x ta
phai xac dinh dugc hé s6 ti 1¢ k. Ta tinh duge hé s6 k nho dp dung tinh chat cha
hai dai luong ti 1¢ thuan va tinh chét cia day ti s6 bing nhau.

Thidu28:

Mot xe tai chay tir A dén B mat 6 gi¢ trong khi dé mot xe con chay tr B
dén A chi mét ¢é 3 gid. Néu hai xe d6 khai hanh ciing mét liic thi sau bao lau
s¢ gap nhau ?

Gidi :

Goi quang dudng xe tai va xe con di di cho dén khi gap nhau ldn luot la s,
vil 5, ; van 18c cua ching theo thi tu la v, va v,.

Trong cing moét thoi gian, quang duong di dugc ti 1¢ thuan véi van téc nén :

SI 52 ’ e . * .
— = —= =1 (t chinh la th&i gian cadn tim)
i Vs

Coi quing duong AB la don vi quy uéc thi :

. Ay i e i S By Spbsy
5]"‘52—'1,\’1—6,V2—3d0d0[—l—l— _l‘+l —2—2
6 3 6 3 6
Viy sau khi khaoi hanh 2 gid thi hai xe gip nhau.

Nhan xét :

Ban c6 thdy la khong ? Quang dudng AB khong biét dai bao nhiéu, van t6c
ctia mbi xe ciing khong biét, th¢ ma ta vin tinh dugc thai gian hai xe phai di dé
gap nhau. Bi quy¢ét nam ¢ ché nio ?

D6 chinh 1a trong cing mot thoi gian thi quang duong di va van toc di l1a hai
dai lugng ti 1¢ thudn. Nh& do ta tinh duge thdi gian t theo tinh chét cia hai dai
luong ti 1¢ thuan.
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Thidu29 :
Miic nudc sinh hoat ctia nha ban Thuy dugc thong ké trong bang sau :

Thesi diém Cudi thiang | Cudithdng | Cudithing | Cudi thing
6 7 8 9
ChisGdmghode | 504 220 237 250
nudc (m")

Biét 1dng s6 tién nuéc nha ban Thuy phai trd trong quy III 13 92 000déng.
Tinh tién nude phai tra trong méi thing 7, 8, 9.
Gidi :
So6 mét khoi nuée da dung trong céc thang 7, 8, 9 ldn luot la :
220-204 = 16 (m’) ; 237-220=17 (m’) ; 250-237=13 (m")
Goi s0 tién nudc trong cdc thiang 7, 8, 9 1dn lugt 12 x, y, z. Ta phai chia
92000 dong thanh ba phdn ti I¢ thuan véi 16, 17 va 13. Ta cé.
X _y_z x+y+z 92000
16 17 13 16+17+13 46
Suyra x=2000.16=32000 ; y=2000.17=34 000 ; z=2000.13 =26 000
Viy s6 tién nudc trong ba thing 7, 8, 9 14n lugt 12 32 000 ddng, 34 000 dong,
26 000 dong.
Nhan xét : Trong cich giai trén ta da chia 92 000 thanh ba phdn ti 1¢ thuan vé6i
16, 17, 13. S di nhu vay vi s6 tién nudc va s6 nudc ding la hai dai lugng ti 1¢ thuan.

= 2000

BAI TAP

113. Mot s6 M dugc chia 1am 3 phdn sao cho phén thif nhat va phén thy hai ti le
(thuén) véi 5 va 6 ; phdn thir hai va phén thir ba ti 1¢ (thuan) véi 8 va 9. Biét
phin thir ba hon phin thit hai 12 150. Tim s6 M.

114. Mot doi thuy lgi c6 10 ngudi 1am trong 8 ngiy dao dip duoc 200m” dat.
Mot doi khdc ¢6 12 ngudi lam trong 7 ngay thi dao didp duge bao nhiéu mét
khoi dat ? (Gia thi€t nang suat cia méi ngudi déu nhu nhau).

115. Hai bé nuéc hinh hop chir nhat c6 dién tich ddy bing nhau. Biét hiéu thé
tich nuéc trong hai bé 12 1,8m” ; hiéu chiéu cao nuéc trong hai bé 1a 0,6m.
Tinh dién tich ddy ctia méi bé.

42



116. Vin t6c riéng cua mot ca nod 1a 21km/h, van 16c dong song 1a 3km/h. Hoi
vai thoi gian dé ca né chay nguoc dong duge 30km thi ca no chay xu6i dong
dugc bao nhiéu kilomét ?

117%. Mot 0 to chay tir A dén B vé6i van t6c 65km/h, cung liic d6 mot xe mdy
chay tr B dé€n A vdi van 16c 40km/h. Bié€t khoang cich AB 1a 540km va M 1a
trung diém cia AB. Hoi sau khi khéi hanh bao lau thi 6 16 cich M mot

khoang bing -;— khodng cdch tir xe mdy dén M.

118. Diing hay sai ?
Nguoi ta tréng cdy & mot bén ciia doan dudng dai 30m véi khoang cdch Sm
mot cdy. Néu ca hai ddu dudmg déu tréng cay thi s6 cay la 3—: +1 =17 (cay).

Né€u doan dudng dai 300m, gip 10 lin doan duong 30m thi s6 cdy tréng
phai gdp 10 ldn nic 1a phai trong 7.10 = 70 (cAy). Lap luin d6 ding hay sai ?

§2. DAl LUONG Tl LE NGHICH.
MOT SO BAI TOAN VE DAI LUGNG TI LE NGHICH

Kién thifc co ban :

1. Binh nghia : Néu hai dai lugng y va x lién hé véi nhau bdi cong thirc y =

v6i a 1a mot hdng s6 khac 0 thi y ti 1& nghich v6i x theo hé s6 ti 18 a.
2. Tinh chét : N&u y ti 1& nghich v6i x theo hé s6 ti 1& a thi :

x |o

XY =S XY = XY S =Xy, = a
g
X N
Bd sung :

1. Né€u y ti 1¢ nghich vdi x theo hé s6 ti 1¢ a thi X ti I¢ nghich vdi y theo h¢ so ti 1¢ a.
2. Néu z ti 1¢ nghich véi y theo hé s6 ti 1¢ a, ; y ti 1¢ nghich v&i x theo hé s6

ti 1¢ a, thi z ti 1¢ thudn véi x theo h¢ sG ti 1¢ 21 (Ban doc tu chirng minh).
a3
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Thi du 30 :

Hai 0 16 ciing khéi hanh tir A dé dén B. Van t6c cua 6 10 I 1a 50km/h, van téc
010 11 12 60km/h. O 16 I dén B sau 0 16 I 12 36 phit. Tinh quing dudng AB.

Gidi :

Xe Vian téc Thoi gian di
0wl 50km/h l ’I\ t, gid
Owll 60km/h 1, giv

Trong dé t; — t, = 36 phiit = g giv

Vi cung quang dudmg AB thi v:fm t6c va thoi gian di ti 1€ nghich véi nhau
nén theo tinh chdt tacé :

3
221—-2- = !Izj-z-z-—-——-—-—tl-lz =--3-:-=i
60 1 60 50 60-50 10 50
suyrat, =3

Vay thoi gian 6 t6 II di hét quang duong AB la 3 gio.

Quang duong AB dai 60 x 3 = 180(km).

Nhan xét : Bai todn chuyén dong c6 ba dai lugng 1a quang dudng, vén t6c, thoi
gian. O day, quang dudng khong thay déi nén thoi gian ti 1¢ nghich véi vén t6c.

Tir d6 ta dp dung tinh chat cia dai luong ti 1¢ nghich, tinh chat cua ti 1é thiic,
cuia diy ti s6 bing nhau d€ tim ra duge dép s6 cia bai toén.

Thi du 31 : Mot s6 A duge chia thanh ba phén ti 1¢ nghich v6i 5 ; 2 ; 4. Biét
16ng cdc 1ap phuong cia ba phan dé 12 9512. Hay tim A.

Gidi : Goibaphdnlax,y,z

'l‘acéx:y:z:l:l:l=4 10:5 hay i o B
5'2°4a 4 10 5
3 3 3 3 3 3
s et K e Al
64 1000 125 64+1000+125 1189
Dodéok=2
X+y+z
_— =2 suyra X+y+z=2.19 ha A =38
Y 4+10+5 e g y
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Nhan xét :

Sau khi tim dugc k = 2, ta ¢6 thé tinh dugc x =2.4=8;y=2.10=20;
z=2.5=10

Tirdétinh A=x +y+2z=8+ 20+ 10 = 38. R0 rang khong gon bing cich
gidi trén.

BAI TAP

119. Hai ba mua gao hét cung mot s6 tién. Ba thir nhat mua loai 4000 déng/kg,
ba thir hai mua loai 4800d6ng/kg. Biét ba thit nhit mua nhiéu hon ba thit hai
1a 2kg. H6i méi ba mua bao nhiéu kilogam gao ?

120. Hai canh clla mot tam gidc dai 25cm va 36¢cm. Téng do dai hai dudng cao
tuong ung l1a 48,8cm. Tinh do dai ciia mdi dudng cao néi trén.

121. Mot xe 0 10 chay tir A dén B gém 3 chang dudmg dai bang nhau nhung chat
lwrgng mat dudng t6t xau khic nhau. Van téc trén méi chang lin luot 1a
72km/h ; 60km/h ; 40km/h. Biét 16ng thoi gian xe chay tir A dén B 1a 4 gid.
Tinh quang dudng AB.

122, Mot 6 10 du dinh chay tir A dén B trong mot thoi gian nhat dinh. Néu xe
chay véi van 16¢ 54km/h thi dérl noi sém duge 1 gio. Néu xe chay véi vin
t6c 63km/h thi dén noi sém duge 2 gio. Tinh quiang duong AB va thai gian
du dinh di.

123. D¢ 1am xong mot cong viée thi 21 cong nhan cén lam trong 15 ngdy. Do cai
tién cong cu lao dong nén nang suat lao dong cia mdi ngudi tang thém
25%. Hoi 18 cong nhan phdi 1am bao lau méi xong cong viéc do.

124, Diing hay sai ?

Dé 1am xong mot cong viéc, mot s6 cong nhan cdn lam trong mot s6 ngay.

Mot ban hoc sinh 1ap luan rang néu s6 cong nhan tang thém % thi thoi gian

s€ giam di % Diéu d6 ding hay sai ?
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§3. HAM 8O

Kién thirc co ban :

1. Né&u véi mbi gia tri clia x ta xac dinh dugc chi mét gia tri tuong Ung cuia y thi
y dugc goi Ia ham s6 clia x va x goi 1a bién sé.
Ki hiéu y = f(x)

2. Cachcholamsé:
Cach 1: Ham sé y = f(x) dugc cho béng bang :

X -1 0 ] 8

y =f(x) 6 3 -2 7

Ro rang vdi méi gia tri clia x ta xac dinh dugc chi mot gia tri clia y. Cu thé 1a
f(-1)=6; f0)=3 ; f(5)=-2; f(8)=7

Cach 2 : Ham s8 y = f(x) dugc cho béng so d6 mi tén (hinh 1)

CAc gia tri cha x Cacgiatrictay

Hinh 1

Céch 3 : Ham s6 y = f(x) dugc cho bang cong thirc :

Ch3nghan y=f(x)=3x ; xe {-2;0;1;3;5}

Théthi f(-2)=-6 ; f(0)=0; f(1)=3 ; f(3)=9 ; f(5) =15

Céch 4 : Ham s8 y = f(x) dugc cho béng cach liét ké tat ca cac cap sé (x; y)
Ch3nghan (-2;-6);(0;0);(1:3);(3;9);(5; 15)

Cach 5 : Ham s6 y = f(x) duoc cho b&ng d8 thi (xem §4)
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B sung :

1. Theo dinh nghia cia ham s6 y = f(x) thi mdi gid tri clia x bét budc phai
dugc tuong tng vdi mot gid tri cia y nhung nguoce lai c6 thé c6 nhimg gid tri cia
y khong tuong iing véi mot gia tri nao cua x.

2. C6 thé ¢6 hai gid tri khdc nhau cilia x twong img v6i cling mot gid tri cla y,
nhung nguoc lai khdng thé ¢6 mot gid tri cha x tuong img véi hai gid tri khic
nhau cuay.

3. C6 thé v6i méi gid tri bat ky cha x déu twong img véi mot gid tri duy nhét
ciay, ching han y = k (k 1a hing s6) thi lic d6 ta dugc mot ham hdng.

y=f(x)=k

Thidu 32 :

Tuong ng f dugc xdc dinh boi so dé miii tén nhu hinh 2. Hay giai thich
vi sao tuong dng nay khong xdc dinh mot ham so.

Cdc gid tri cha x Cicgidtrichay

Hinh 2

Gidi :

Tuwong ung f khong xdc dinh mot ham s& vi gid tri X = 5 dugc tuong g véi
hai gid tri khdc nhauctaylay=2;y=4. .

Nhan xét : So d6 mii tén gitp ta nhan biét mot sy tuong tng f nao dé co
phéi 12 mot him s6 hay khong dé dang hon la duge cho béng bang hay dugc cho
bing cdch liét ké tat ca cdc cap s6 (x ; y)

Thidu 33 :

Cho bang sau :
X -1 0 1 2 3
y 2 0 -2 =i -6

a) Giai thich vi sao bang ndy xé4c dinh y 12 mgt ham s6 cua x.
b) Vé so d6 mili tén cha ham s6 do.
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c¢) Hay liét ke 14t ca cdc cap soO (x, y) cua ham so trén.

d) Ham s6 d6 c6 thé duge cho bai cong thirc nao ?

Gidai :

a) Bang da cho xdc dinh mot ham s6 vi véi méi gid tri cha x ta xdc dinh duoc
chi mat gid tri tuong tmg cua y.

b) (Xem hinh 3)

Hinh 3
¢)Céccapso (x,y)ctahamsotrénla: (-1;2);(0;0);(1;-2);(2;-4);(3;=6)
d) Ham s6 c6 thé duge cho bdi cong thic y=-2x véix € {—1;0;1;2;3}
Nhan xét : Ham s6 dugce cho bgi bang trén ¢6 thé duoc viét boi cong thic
y = —2x nhung x chi lay 5 gid tri khaic phaula-1;0;1:2; 3.
Diéu nay hoan toan khic véi ham s6 duge cho boi cong thic y = —2x ma khong
n6i thém gi vé x. Lic d6 ta hiéu x 14y bat cir gid tri ndo thudc tap hop s thuc R.

BAI TAP
125. Mot chiéc tau ngdm chay véi van t6¢ khong déi la 37km/h & do sau 100m
s0 v6i muc nude bién.
a) Viét ham s6 [ mo ta su phu thudc giita quiang duong s (tinh bang kilomét)
va thoi gian t (tinh bing gi¢) ma 1au ngdm da di.
b) Viét ham s6 g mo ta su phu thudc gitta do sau h (tinh bing mét) cha tau
ngdm so v6i muc nudce bién va thoi gian t (tinh bing gid). Tinh g(2) ; g(3.5).
126. Ham s6 y = f(x) dugc xdc dinh bdi cdc cap s6 (x, y) nhusau: (-6;-4);
(-3:-2):(0:00: (1.5:1):(9:6)
a) Vé so dé mii tén cia ham s6 do.
b) Ham s0 y = f(x) dugc cho bai cong thic nao ?
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127. Cho ham s6 y = f(x) = 4x> - §
a) Tinh f(3) ; f(—%)

b) Tim x dé f(x) = -1
¢) Chung 16 ring v6i x € R thi f(x) = f(=x)
128. Cho ham sd y = f(x) = [x] voi x € Q

2) Tim (5) : r[z%]; f(~7.4)

b) Tim x dé f(x) =4
129. Cho haims6y = f(x) = {x} véix € Q

a) Tim f(5) ; r(zé] : f(-7.4)

b) Tim x dé f(x) =0
130. Viét cong thitc cua ham s6 y = f(x) biét rdng y ti 1¢ thudn véi x theo hé s6

le -l-.
2
a) Tim x dé f(x) = =5

b) Chimg t6 rang néu x; > x, thi f(x,) > f(x,)
131. Vi€l cong thic ciia ham s6 y = f(x) biét rang y ti 1¢ nghich véi x thco hé so
a=12.
a)Timxdéf(x)=4 ; f(x)=0
b) Chimg 16 ring f(-x) = —f(x) .
132#*, Cho ham s6 y = f(x) = kx (k la hdng s6, k # 0). Chimg minh rang :
a) f(10x) = 10f(x)
b) (x| + x,) = f(x) + f(x5)
) f(x;= x9) = f(x;) = f(x;)
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§4. MAT PHANG TOA DO
PO THICOAHAM SO y=ax;y= % (a#0)

Kién thifc ¢d ban :

30

Mat phdng toa dd Oxy gém hai
truc s6 Ox, Oy vudng gbc véi
nhau. Truc Ox goi la truc hoanh ;
truc Oy goi la truc tung ; O goi
la géc toa do.Trong mat phang
toa do, mdi diém M dugc xac
dinh bdi mét cap sé duy nhat.
Ngudc lai, mdi cip sé (x, y)
dugc bidu dién bdi mot diém M
duy nhat,

yll

Hinh 4

Diém M trong hinh 4 c6 toa dd 1a (3 ; 2). S6 3 (viét trudc) goi 1a hoanh dd

clia M ; sG 2 (viét sau) goi la tung do chia M.

D34 thi ctia ham sb y = f(x) | tap hop tat ca cac diém bidu dién cac cap gia

tri twong (ng (x ; y) trén mat phdng toa do.

* D6 thi clia ham s8 y = ax (a # 0) 1a mét dudng thdng di qua gdc toa do

(hinh 5).

y=ax

a>0

* D6 thicla ham sd y =

x |

hai nhanh (hinh 6).

y=ax

a<0

(a # 0) la duong cong (goi 1a hypebol) gém

4B.BTNC.TOANT7



g
n
s

Hinh 6

Néang cao:

Trén mat phing toa do Oxy.

- Tap hop cic di€ém c6 hoanh dé bang 0 chinh
Ia truc tung Oy.

— Tap hgp cdc diém c6 tung do bing 0 chinh
la truc hoanh Ox.

— Tap hop cdc diém c6 hoanh do bing a la
dudmng thing song song véi truc tung va cit truc
hoanh tai diém a (Hinh 7)

— Tap hop cic diém c6 tung do bing b la
duong thing song song v6i truc hoanh, cit truc
tung tai diém b (Hinh 8)

Thidu34:

D6 thi ham s6 y = ax di
quadiém A (4; 2) y

a) Xac dinh hé s6 a va vé
dé thi ciia ham s6 do.

b)ChoB(-2;-1); C(5;3).

Khong cén biéu dién B va / o
C trén mat phing toa do, hay
cho biét ba diém A, B, C ¢6
thing hang khong ?

TN .

Hinh 9
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Gidi : a) D6 thi ham s6 y = ax di qua A (4 ; 2) nén cap s6 (4 ; 2) phai thoa

mﬁnhﬁmsd,lﬁcIha.4=23uyraa=%.

Hamsddachola y = %x.

Dé vé do thi cla no, ta vé diém A (4 ; 2). Pudng thing OA la d6 thi ctia ham
SO y = %x (Hinh 9).

b) Thay toa d6 clia diém B vio déing thic y = %x ta thdy thod man vi-1 = % (-2);
viy diém B thuoc dé thi ciia hiaim s6 y = %x . Thay toa do cta diém C vao ding thic
y= %x 1a thiy khong thoa min vi 3 ¢% 5 ; vy diém C khong thuoc dé thi coa ham

$0y = %x , suy ra ba diém A, B, C khong thing hang.

Nhan xét : Mot diém thuoc dé thi ciia him s6 khi va chi khi toa do cia né
thod man ham s6 di cho.

Thi du 35 :
Cho cic him s0 y = f(x) = 2x vd y = g(x) = E Khong vé d6 thi cua chiing,
X
em hay tinh toa d0 giao diém cua hai dé thi.
Gidi : Toa d0 giao diém cta hai d6 thi phai thod man déng thoi ca hai ham s6,

y =2x
tire la 18 suyraZx:Ec:x:a:‘)c:x:il Véi x =3 thiy =6.
= — X
X

Voix=-3thiy=-6

Vay hai d6 thi ¢6 hai giao diém 1a M (3 ; 6) va N (=3 ; =6).

Nhan xét : Phuong phip chung dé tim toa do giao diém hai d6 thi ctia hai
ham s6 1a tim hoanh d¢ truée. BE im dugc hoanh do cua giao diém ta cho hai
biéu thic ¢ v&€ phai ciia cong thic xac dinh hai ham s6 4y bing nhau, tir d6 tim
duoc hoanh do x réi suy ra tung do v.
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BAI TAP
133. Chohams0 y = —glx.

a) V& d6 thi ciia ham s6.

b) Trong cic diém M (=3 ; 1) ; N(6; 2) ; P(9 ; -3) diém nao thuoc dé thi
(khong vé cic diém do)

134. Diém M(2 ; 3) thuoc dé thi cia ham s6 y = —. Khong vé d6 thi cia ham s6
X

nay, hay cho biét trong cdc diém A(l ; 5); B(=3;2); C(6; 1) diém nio
thudc dé thi cia ham s6 dé.

o
135. Cho ham s6 y = f(x) = 0,5x vdi : (©)
-2 < x £6. V¢ d6 thi cia ham a8 i
$0 d6 réi dung d6 thi tim GTNN,
GTLN cua ham sé nay. bl

136. X¢ét duong cong (C) trong hinh 10.
Giai thich vi sao dudng cong nay

khong thé 13 d6 thi ciia mot ham s6 9 x
y = f(x) nao ca. Hinh 10
137. Trong hinh 11, dudmg thing OA la y
d6 thi cia ham s6 y = f(x) = ax
a) Tinh ti s6 Ll—-_—?-
X, —4

0

b) Gia sit x, = 5. Tinh dién tich
tam giic OBC
138. Vé d6 thi cia ham s6 y = -3x rdi
xdc dinh diém A (x, y) thuoc d6 thi
do biét :
a)yx+y=-4; b) [x-y|=4
139. V¢ d6 thi cia ham s6 y = |x|

X
140. Vé d6 thictaham s6 y = U
X

141. Cho hai him s6 y = f(x) = |2x| va y = g(x) = 3.
a) VE trén cling mot hé truc toa do Oxy dé thi ctia hai ham s6 dé.

b) Dung d6 thi tim cdc gid tri cta x sao cho |2x] < 3
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§5. ON TAP CHUONG I

Thi du 36 :

Ba cong nhan dugc linh tdng cong 1850000 déng tién thudng. S6 tién thuong
cua mbi ngudi ti 1¢ nghich véi s6 ngdy nghi cha ho. Biét s6 ngay nghi ldn luot 1a
5,4, 6 ngay. Tinh s6 tién thudng cia mdi ngudi.

Gidi :

Goi s6 tién thudng ctia mdi ngudi ldn luot 12 x, y, z (déng). Vi X, y, z ti &
nghich vdi 5,4, 6 néntacé:

S5x =4y =6z
Do dé X = 4—y=2 (60 1a BCNN (5, 4, 6)).
60 60 60

X 'y z _ x+y+z _ 1850000
12 15 10 12+15+10 37

Suy ra x = 600000 ; y = 750000, z = 500000.

Viy s6 tién thudng clia ba cong nhan l4n lugt 1a : 600000 déng ; 750000
déng ; 500000 déng.

Nhan xét : Vi x, y, z ti 1¢ nghich v4i 5 ; 4 ; 6 nén ta con c6 thé viét

hay = 50000.

X y;:lll
57476
hay X:y AR
760760 60
X:y:z=12:15:10
Dot edas,
12 15 10
Ta lai dugc két qua nhu trén. "
Thi du 37 :
Trén mat phang toa do Oxy, ham s6 N A B

y = f(x) c6 d6 thi 12 hai doan thing OA
va AB (hinh 12)

a) Ham s6 y = f(x) dugc cho bdi o
cong thic nao ? Hinh 12

[F] SEEEE
M) FEORSSNE———
>
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b) Trong mat phing toa do Oxy néi trén vé d6 thi ciia ham s6 y = g(x) = %x

c¢) Dang dé thi hay cho biét véi gid tri ndo ctia x thi f(x) = g(x)
Gidi :

y
a) Ham s6 y = f(x) duge cho bai ‘,=l_{_‘.
cong thic : g
o p | S —— A M{
_Jx voi 0 < x £2 r IR
=12 v6i 2 <x s 7 | g .
1 0 2 3 6 7 b
b) Xét ham s6 y = g(x) = ~§x
Hinh 13

Chox=3thiy=1

Vé diém N (3 ; 1) r6i vé dudng thing ON d6 la dé thi clia haim s6 y = g(x) = -:];x
(hinh 13)
¢) D6 thi cia ham s6 y = g(x) va y = f(x) cit nhau tai O (0 ; 0) va M(6 ; 2).
Véi x =0thi f(x) =g(x)=0
Véi x =6 thi f(x) =g(x)=2
Nhan xét :

— Ham s6 g dugce cho bai mot cong thirc g(x) = %x ; con ham s6 f duge cho

bai hai cong thiic : ing véi 0 < x < 2 thi f(x) = x, Ung v6i 2 <x < 7 thi f(x) = 2.

— Trén cing mot hé truc toa do, giao diém cua hai d6 thi c6 toa do gidng
nhau, diéu d6 c6 nghia 1a v6i cing mot gid tri cia bi€n s6 thi hai ham s6 ¢6 cing
mot gia tri.

BAI TAP

142. Tim ba phén s6 t6i gian biét téng clia ching bing S-é—% , tr cua ching ti lé

nghich v4i 20 ;4 ; 5; miu cia ching ti ¢ thuan véi 1 ;3 ; 7.

143. Chu vi mot tam gidc 1a 60cm. Céic duong cao ¢6 do dai 1a 12cm ; 15¢cm ;
20cm. Tinh do dai méi canh cha tam gidc d6.
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144. Néu 1a cong timg hai canh clia mot tam gidc thi ba 16ng ti 1¢ vdi 5, 6, 7.
Chimg 16 ring tam gidc nady c6 mot dudng cao dai gdp hai 1dn mot dudng
cao khdc.

145. Mot xc 6 t6 khai hanh tir A, du dinh chay vé&i van t6c 60km/h thi sé t6i B
lic 11gio. Sau khi chay duge nira duong thi vi dudmg hep va xadu nén van 16¢
0 10 giam xu6ng con 40km/h do d6 dén 11 gity xe vin con cach B la 40km.

a) Tinh khoang ciach AB.
b) Xe khéi hanh lic may gid ?

146. Mot don vi lam dudng, lic ddu dat k€ hoach giao cho ba doi 1, 11, 111, mbi
doi lam mot doan dudng c6 chiéu dai ti 1¢ (thuan) véi 7, 8, 9. Nhung vé sau
do thi¢t bi mdy méc va nhan luc cia cdc doi thay ddi nén k€ hoach da duge
di¢u chinh, méi doi 1am mot doan dudmg c6 chiéu dai ti 1¢ (thuan) véi 6, 7, 8.
Nhu vay doi 11 phai 1am hon so véi k€ hoach ban ddu 12 0,5km dudmg. Tinh
chi¢u dai doan dutmg ma méi doi phai lam theo k€ hoach méi.

147, V& d6 thi cia ham s6 y = %.(Zx +|x[).
148%, Vé d6 thictaham s6y = [x] vGi -2 < x <3
149*. Cho him s6 y = f(x) = =5x. Chimg minh ring :
a) Vai x, < x; thi f(x)) > f(x,)
b) f(x,+4x,) = f(x,) + 4(x,).
¢) =f(x) = f(=x).
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Chuwong 11

THONG KE

§1. THU THAP SO LIEU THONG KE, TAN SO.
BANG TAN SO CAC GIA TRI CUA DAU HIEU. BIEU DO

Kién thirc co ban :

1. Cac s6 liéu thu thap dugc khi diéu tra vé mot dau hiéu X goi l1a sé liéu théng
ké. MGi sé liéu goi la mét gia tri cGia dau hiéu X.
S6 cac gia tri clia ddu hiéu dung bang sé cac don vi diéu tra (ky hiéu la N).

2. S0 lan xuat hién cia mot gia tri trong day cac gia tri clia dau hiéu goi la tan
s clia gia tri dé (ki hiéu 1a n).

3. Tan suét clia mot gia tri cia dau hiéu duoc tinh theo céng thirc f = % Tan
suat f thudng dugc tinh dudi dang ti sé phan tram.

4. Cac loai biéu dé thudng dung : biéu dé doan thang ; biu dd hinh chir nhat ;
biéu dé hinh quat.

Nang cao :

Trong truong hop ddu hiéu X 1dy nhié¢u gid tri khic nhau song lai kha gin

nhau thi ngudi ta nhém cdc gia tri do thanh timg 16p (xem thi du 40).

Thi du 38 : S6 dai biéu Quéc hoi khoa XI cua cac tinh thanh trong ci nuée

dugc cho trong hdang 1.

a) Dau hiéu ¢ day 1a gi 7 S6 tit ca cdc gid tri la bao nhiéu ?
b) Lap bang "tdn s6" va tdn sudt cia mbi gia tri.

21 | 26 | 10 6 6 6 6 6 6 7 6 6
7 6 8 7 8 6 7 13 6 9 7 10
9 6 6 17 | 15 8 5 6 8 8 7 8
6 8 6 7k 6 7 10 8 6 6 7 10
6 8 9 10 9 8 7 7 10 7 8 6
?__.__. e —————

Bdng |
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Gidi : a) Dau hiéu X & bdng 1 1a s6 dai biéu Qudc hoi cia mbi tinh thanh.
Bung I c6 tatca 61 gia tri.
b) Bing "tdn s6", tdn sudt (xem bdng 2).

Gt
;:)” 5 6 7 8 9 10 13 15 17 2 %

Tan | . |

il 21 13 1 4 6 1 1 1 1 1 [N=61

| L |20 |13 (1|46 |1 [ 1|1 [ 1]

5;‘6" 61 | 61 | 61 [ 61 | 61 | 61 [ 61 | 61 [ 61 | 61 | 61 [W%
1.64%) |(34.43%)|R1,31%) | (18.03%) | (6.56%) | (9.84%) | (1.64%) [ (1.64%) | (1.64%) | (1,64%) | (1.64%)

Bdng 2
Nhan xét : Nhin vio cdc s6 liéu & bdng 1 ta rit kho phdt hién c6 bao nhiéu
st khdc nhau vé s6 luong dai biéu Quéc hoi cua céc tinh, thanh ; rdt khé ndm
‘dugc bao nhiéu tinh, thanh c6 s6 dai biéu nhu nhau.
Cic s0 liéu trong bdng 2 (bang "tdn s6") chinh 1a cdc s6 liéu trong bdng I da
dugc sap xép lai.
Nhin vio dong | ta thdy ddu hiéu X chi cé 11 gia tri khic nhau, tinh it nhat
¢6 5 dai biéu, thanh phé nhiéu nhat c6 26 dai biéu.
Nhin vao dong 2 (dong "tdn s6") ta thdy s6 luong 5 dai biéu, 13, 15, 17, 21,
26 dai biéu, méi loai chi c6 mét tinh thanh. S6 luong 6 dai biéu cé nhiéu tinh
thanh nhdt (c6 t6i 21 tinh thanh).
- Nhin vao dong 3 (dong t4n suit) ta con biét thém s6 tinh thanh c6 6 dai biéu
chiém ti & cao nhat (trén 34%).
Thi du 39 : Téng s6 diém 4 mon thi clha cdc hoc sinh trong moét phong thi
duoc cho trong bdng 3.
32 30 22 30 30 22 31 35
35 19 28 22 30 39 32 30
30 30 31 28 35 30 22 28

Bdng 3
a) Dau hiéu & day 1a gi ? SO tdt ca cdc gia tri 12 bao nhiéu ?
b) Lap bang tén s6.
c) Tir bang "tdn s6" hdy biéu dién bing biéu d6 hinh chir nhat.
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Gidi : a) Dau hi¢u X & bdng 3 12 16ng s6 diém thi cha mdi hoc sinh. Bdng 3
cO 1at ca 24 gid tri.
b) Bing "tdn s6" (xem hdng 4).

l D'i:‘) Ol 19 | 22 | 28 | 30| 31 | 32| 35 | 30
S6 hoc =3
ik 4 | 3 g8 | 2 2 3 1 |N=24

c) Biéu d6 (hinh 14).
n
(SO h/s)
8

X
19 22 28 30 31 32 35 39 (Diém)

Hinh14

Nhan xét : Nhin vio bang "tdn s6" ta c6 thé thay su tuong (ng gita mot gia
tri ctia ddu hiéu vdi tdn s6 cha gid tri d6. Tuy nhién nhin vao biéu d6 ta cé mot
hinh anh cu thé vé gid tri cia d4u hiéu va tdn s6. Vi dé dang so sanh chiéu cao
ctia cdc hinh chir nhat nén viéc so sanh cédc gid tri I6n nho cia tdn s6 dugc thuan
lgi va truc quan.

Thi du 40 : Chiéu cao ctia 40 hoc sinh 16p 7C dugc ghi trong bang 5 (don vi do : cm)

140 143 135 152 136 144 146 133 142 144
145 136 144 139 141 135 149 152 154 136
131 152 134 148 143 136 144 139 155 134
137 144 142 152 135 147 139 133 136 144

Bdng 5
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Ta nhan thdy d4u hiéu X 1ay rdt nhiéu gid tri khdc nhau nhung céc gid tri
nity lai khd gdn nhau do d6 ta nhom cdc gid tri ndy thanh timg 16p. Hay lap
bang “tan 56 ghép lop” theo cac cot sau :

Cot 1 : Chiéu cao (theo cdc 16p sau : Trén 130cm — 135¢m ; trén 135¢m = 140cm |
trén 140cm - 145¢cm ; trén 145¢cm — 150cm ; trén 150cm — 155¢m).
Cot 2 : Gid tri trung tam cua 16p (12 trung binh cOng cua hai gid tri xéc dinh 16p).
Cot 3 : Tén s06 cua lop.
Cot 4 : Tin sudt tuong tmg.
Gidi : Xem bdng 6

Chiéu cao (cm) 1ruGr:: I[:m Tén s6 :f;
Trén 130-135 132,5 8 20%
Trén 135-140 137.5 10 25%
Trén 140-145 142,5 12: 30%
Trén 145-150 147.5 4 10%
Treén 150-155 152,5 6 15%
N=40 100%
Bing 6
BAI TAP

150. Lop 7A gop tién ung ho déng bao bi thién tai. S6 tién gép cha mdi ban duge
thong ké trong bang 7 (don vi la nghin déng)

I 2 4 2 5 2 3 4 1 5
3 5 2 4 1 3 3 2 4
4 2 10 3 3 2 1
Bing 7
a) Ddu hiéu & day la gi ?

b) Lap bang "tdn s¢"
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I51. SO ban thang trong méi tran ddu & vong ddu bang vong chung két
World Cup 2002 dugc ghi trong bang 8.

1 2 3 8 2 4 1 4 I 3 2 2

4 2 2 5 2 2 1 2 3 4 1 1

3 4 3 2 1 2 4 0 6 2

2 0 5 4 7 3 1 2 5 ] 4
Bang 8

a) Ddu hi¢u & day la gi 7 C6 bao nhiéu tran ddu & vong ddu bang.
b) Lap bang "tan s6" va rit ra mot vai nhan xét vé vong dau bang.

152*, Khi choi cd ngua, thay vi gico mot con sic sic, ta gieo ca hai con stic sic
cing mot lic thi diém thdp nhit 12 2, cao nhét 1a 12. Cic diém khiéc 1a 3, 4,
5..., 1. Hay lap bang "tdn s6" vé kha nang xudt hién mdi loai diém néi trén ?
Tinh tdn suat cia mai loai diém dé.

153. Miic luong co ban (khu vuc hanh chinh) duoc ghi lai trong hdng 9 (don vi la
nghin dong).

Nam 1993 1997 2000 2001 2003
Miic luong
(nghin déng) 120 144 180 210 290
Bdng 9

a) Hay biéu dién bang trén bing biéu dé hinh chir nhat.

b) Mirc lvong nam 2000 tang Ién bao nhiéu phén tram so vdi cic nam 1997, 1993,
154. D€ khuyén khich dung Internet ngudi ta quy dinh ring hang thing, néu thoi

gian truy nhdp Internet cang nhiéu thi mic cude cang ré. Bang 10 dudi day

cho gid cude nhu the.

Thaoi gian O=Sit Trén 5 gio | Trén 15 gid | Trén 30 gid | Trén 50
ding & dén 15 gio | dén 30 giv | dén 50 giv giv
Murc cude | 150d/phat | 130d/phat 100d/phat 70d/phuit 40d/phiit
Bdng 10

Hay biéu dién hdng 10 bing biéu dé hinh chir nhat.
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§2. SO TRUNG BINH CONG. MOT

Kién thifc co ban :

1

3.

S& trung binh cdng clia mot dau hiéu (ky hiéu X ) dugc tinh tif bang "tan

s¢" theo cac budc sau :
Budc 1 : Nhan ting gia tri x véi tdn sé n tuong Ung.

Budc 2 : Cng cac tich vira tim dugc & budc 1.

Budc 3 : Chia tdng & budc 2 cho N (N 12 t8ng cAc tin sb).

S6 trung binh cong X dung lam dai dién cho dau hiéu X khi phan tich hozc
so sanh né véi cac ddu hiéu clng loai. Néu cac gia tri cla dau hiéu cb su
chénh léch qua I16n thi khéng nén 1dy s6 trung binh cong lam dai dién cho

cac gia tri cha dau hiéu.

MGt la gia tri c6 tan sd I6n nhéat trong bang "tan s6". M6t ki higu 1a M,

Nang cao:

S6 trung binh cong ctia mot dau hiéu duge tinh tir bang “tdn sé ghép lop" ciing
¢6 3 buée nhu trén, trong d6 & bude 1 ta 18y gid tri trung tAm cta I6p nhan véi tin s6

n tuong mg.
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Thi du 41 : Tinh s6 trung binh cOng va tim maét qua cdc s6 liéu trong bang 4.
Gidai : Ta ghi lai bang "tdn s6" (bang 4) tir bang "ngang"” thanh bang "doc” va
thém 2 cot dé tinh diém trung binh (xem bdng 11).

Diém s6 (x) | Tin s6 (n) Tichx.n
19 1 19
22 4 88
28 3 84
30 8 240
31 2 62
32 2 64
35 3 105
39 1 39
24
Bang 11
Traloi: - S6 trung binh cOng 14 29,2

— M6t M, = 30




Nhan xét : Tinh trung binh cong qua bang "tdn s6" ro rang la tién lgi hon nhiéu
$0 véi viéc tinh truc ti€p trung binh cong tir bang s6 liéu thong ké ban ddu (bdng 3).
Thi du 42 : Tién lvong thang cta nhan vién trong mot cong ti duge théng

ké trong hang 12 vGi don vi la nghin déng. Hay dién ti€p vao cic cot 2, 4 va
tinh s6 trung binh cong.

Miic luong (x) Gidtritrung tAm | Tans6 n | Tich (2) x (3)

) (2) (3) 4) S

Trén 1200 -1400 6

Trén 1400 -1600 5

Trén 1600 -1800 i

Trén 1800 - 2000 14

Trén 2000 - 2200 18

Trén 2200 - 2400 15

Trén 2400 - 2600 6

Trén 2600 - 2800 3

3800 |
N=75 X=
Bdng 12
Gidi : (Xem bdang 13)
~ Miic lwong (x) | Gid tritrung tam | Tans6n | Tich (2) x (3)
(1) (2) (3) 4) (5)
Trén 1200 -1400 1300 6 7800
Trén 1400 -1600 1500 5 7500
Trén 1600 ~1800 1700 7 11900
Trén 1800 - 2000 1900 14 26600
“Trén 2000 - 2200 2100 18 37800
Trén 2200 — 2400 2300 15 34500
Trén 2400 - 2600 2500 6 15000
Trén 2600 — 2800 2700 3 8100
3800 3800 l 3800 X = 153000
N=75 153000 75
X = 2040(nghin)
Bdng 13
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Nhan xét : Thi du 42 1a thi du tinh s6 trung binh cong qua bang "win s6 ghép lop".
‘I'rong méi 16p, diu hiéu X ¢6 thé ldy nhiéu gid tri khic nhau, vi viy ta phai ldy gid tri
trung 1am cta 16p lam dai dién cho 16p d6 dé tinh todn.

BAI TAP
155. Diing cdc s6 liéu trong bai 184 dé :
a) Tim mot.
b) Tinh xem trung binh mdi hoc sinh 7A Gng ho bao nhiéu tién ?

156. Dung cic s6 liéu vé vong diu bang vong chung két World Cup 2002 trong
bai 185 d¢ :

a) Tim mot.
b) Tinh xem trung binh méi tran ¢6 bao nhié¢u ban thang ?

157. Mot xe 0 10 chay tir A dén B gébm 4 ching :
Ching 1, xe chay vGi van 16c 45km/h trong 2 gio ; chang 2, xe chay véi van t6c

; ; -

60km/h trong 1 git 45phit ; chang 3, xe chay véi van t6¢c 50km/h trong 5 8i0;
chang 4, xe chay vai van t6c 40km/h trong 45 phuit.
Tinh van t6c trung binh trén ca quang duong AB

158. Khoi lugng mbi hoc sinh 16p 7C duge ghi trong hdng 14 (don vi 1a kg).
Tinh s6 trung binh cong.

Khoi lugng (x) | Gid tri trung thm Tan s6 Tich (2)x(3)
(1) (2) (3) 4) (5

Trén 24-28 2
Trén 28-32 8
Trén 32-36 12
Trén 36-40 9
Trén 40-44 5
Trén 44-48 3

Trén 48-52 1

Buang 14
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159. Dung céc s6 liéu trong bdang 6, tinh xem méi hoc sinh 16p 7C ¢6 chiéu cao
trung binh 14 bao nhiéu ?

160. Theo d6i khéch 1én xudng trén mot chuyén xe buyt ta c6 bang thong ké duéi
day (bdng 15). Hoi khi xe chay, trung binh trén xe ¢6 bao nhiéu khich ?

Diém doé (bén xe) Khdch lén Khich xuéng
S6 1 30 0
2 4 0
3 6 0
4 2 |
5 0 1
6 1 5
7 6 1
8 3 4
9 2 6
10 5 0
11 0 7
12 3 1
13 4 0
14 3 0
Bdng 15

§3. ON TAP CHUONG III

Thi du 43 : S6 con bio hang nim d6 bo vao lanh thé Viét Nam trong 20 nam
cudi cung cia thé ky XX duge ghi lai trong bang sau :
3 3 6 6 3 5 4 3 9 8
2 4 3 4 3 4 3 5 Z

a) Ddu hiéu ¢ day la gi ?

b) Lap bang "tdn s6" va tinh xem trong vong 20 nam, méi nam trung binh cé
bao nhiéu con bdo d6 bd vio nudc ta ? Tim mot.

¢) Biéu dién bang biéu dé doan thing bang tdn s noi trén.
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Gidi :

a) Dau hiéu & day 12 s6 con bao hang nam d6 bo vio nuéc ta (trong vong 20 nam).
b) Bang tdn s6 (xem bdng 16)

Giatri(x) | Tdns6n | Tich x.n
2 3 6
3 7 21
4 4 16
5 2 10
6 2 12
8 1 8
9 | 9
N =120 82 x=38_4,
20

Bing 16

Trung binh méi nam c6 4,1 con bdo dé bo vao nudce ta. My = 3
¢) Biéu dién bing biéu d6 (hinh 15)

(S0 nam)
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Nhan xét : Qua thi du trén ta thdy mét va s6 trung binh cong c6 thé c6 gid tri

khidc nhau. M6t khong thé 1am dai dién cho d4u hiéu X. S6 trung binh cOng X c6
thé dung 1am dai dién cho d4u hi¢u X khi so snh né véi cdc ddu hiéu ciing loai.

BAI TAP
161. Dudi trang quyén da goi he
Diu twong Iira huu 14p loé dam bong
(Nguyén Du)
Em hdy :
a) Lap bang "tdn s6" cha méi chir c¢di c6 mit trong hai cau tho.
b) Lap bang "tdn s6" vé s6 chir cdi trong méi chir.

162. Dién tich nha & cua cdc ho gia dinh trong mot khu chung cu duge théng ké trong
bang 17 (don vi : m?). Hay dién vao céc ¢t 2, 4 va tinh s6 trung binh cOng.

Dién tich (x) Gid tritrung tdm | Tans6(n) | Tich (2) x (3)
(1) ) 3) 4) (5)

Trén 25-30 6

Trén 30-35 8

Trén 35-40 11

Trén 40-45 20

Trén 45-50 15

Trén 50-55 12

Trén 55-60 12

Trén 60-65 10

Trén 65-70 6

N =100
Bing 17
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163. Ngudi ta dém s6 hat théc trén mdi bong lda 14y tir khu tréng thi nghiém, két
qua ghi trong bdng 18.
a) Dau hiu & day 1a gi ?
b) Lap bang "rdn sé ghép lop" va tinh s6 trung binh cong
(Chia cdc 16p : Trén 100-120 ; trén 120 - 140 ; trén 140 — 160 ; ... ; trén 240 — 260)

102 175 127 185 181 246 180 216

165 | 184 170 132 143 188 170 232

150 159 235 105 190 218 153 123
Bdng 18

164. Cho bang "tdn s6" cdc gid tri cua ddu hi¢u X (bdng 19)

Gid tri (x) T4n s6 (n)
X n
X2 n
X3 3
xk nk
Bdng 19
a) Tinh s6 trung binh céng

b) Néu mdi gid tri cha dau hiéu déu ting 1én 2 14n thi s6 trung binh cong
thay déi thé nao ?

¢) Néu méi gid tri cia ddu hiéu tang thém 5*daen vi thi s6 trung binh cong
thay ddi thé nao ?
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Chuong IV

BIEU THUC DPAI SO

§1. BIEU THUC DAI SO. GIA TRI CUA BIEU THUC

Kién thifc co ban :

1. Biéu thirc dai s6 1a biéu thirc trong d6 chira cac s6 ho#c cac chir va cac
phép toan giira cac s, cac chir dé.

2. Nhimg chir trong biéu thirc dai s8 c6 thé 1a hdng sé (thudng ding cac chir
a, b, c,...) co thé 1a bién s6 (thudng duing cac chir x, y, z,...)

3. Muéhn tinh gia tri cla mot biéu thirc dai s6 khi biét gia tri cla cac bién trong

biéu thic da cho, ta thay gia tri clia cac bién vao rdi thuc hién cac phép tinh.

B3 sung:

Quy uéc doc va viét mot biéu thitc dai s6 ¢6 nhiéu phép tinh :
Phép tinh nao lam sau cung thi doc truéc tién. Phép tinh nao lam tru6c thi

doc sau :
Biéu thitc Thit ty thuc hién cic phép tinh Céich doc

1. Tinh hi¢u Binh phuong cia hiéu hai

(x-y)’
2. Tinh binh phuong s6xvay

22 1. Tinh binh phuong clia x, chay | Hiéu cdc binh phuong cua

Y™ | 2. Tinh hieu hai s6 x va y
1. Tinh téng va hiéu Tich cha téng hai s6 x va
(x+y) (x-y)

2. Tinh tich

y, v6i hiéu ca chiing

Thi du 44 : Tinh gi4 tri cha biéu thic.

Gidi :
Vi
Véi

[x|=5nénx=%35;
x=5 ;y=11th A=5+451-31"=42
x==5 ;y==Ithi A=(-50+4.(-5).(-1)-3.(-1)"=48

A=x2+4xy—3y3vt3i x| =

S:lyl=1
lyl=1nény==1
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V6i x=5 ;y=-lthi A=5+45(1)-3(-1)’=8
V6i x=-5;y=1thi A=(=5)P+4.(-5).1-3.1"=2

Nhan xét : Biéu thiic A c6 chia 2 bién x va y. Bién x nhan 2 gi4 tri, bién y
nhén 2 gid tri do d6 ta phai xét du 4 trudng hop cic cap gid tri cia x va y, din t6i
biéu thitc A c6 4 gia tri khac nhau.

Thidu 45 : Cho x — y =9, tinh gi4 tri clia biéu thic

4x -9 4y +9
B= e -3y;y#z-3
3x+y 3y+x L S

Gidi : Thay 9 = x — y vilo biéu thiic B ta dugc.
a 4X—(x—y)_4y+(x—y) _3x+y 3y+x
Ix+y 3y +x 3x+y 3y+x
B=1-1=0

Nhan xét : Binh thudng, dé tinh gia tri cia bifu thic ta thay cdc bién bing
gid tri s6 cua ching. Tuy nhién trong cach giai cua thi du trén ta da lam ngugc
lai : thay gid tri sO bdi cdc bién.

Ta ciing c6 thé giai bing cidch khéc :

B

Vix-y=9=x=9+y
Thay x = 9 + y vao biéu thitc B ta ciing tinh dugc B=0

BAI TAP

165. Cho A 1a téng lap phuong cdc s6 tu nhién tr 1 dén n va B 12 binh
phuong cua 18ng cdc s6 tu nhién tir 1 dén n. Ngudi ta da chimg minh dugc
ring A = B. Ban hay kiém nghiém lai bing cichchon=4;n=5;n=6

166. Tinh gia tri clia céc biéu thiic sau véi x = J2

a) (x + (x> =2); b)) (x - 1)(x7+1)+3.
2
167. Tinh gi tri ciia bi€u thic M = 2"*—3;'2 taiza) x=—1 ;b)|x|]=3
X+
e g 6x2 +x -3 1
168. Tinh gia tri cua bi¢u thic N= S vdi |x| = 3
x —
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169. Tinh gi4 tri ctia biéu thiic P = 9x> - 7x |y| - %y?’ tai x=

1
3 Y

170. Tim céc gid tri ctia bién dé :

171. Tinh gi4 tri cta biéu thic A =

a) Biéu thic x+1) (yz - 6) ¢6 gid tri bing 0.
b) Bi€uthic  x*— 12x + 7 c6 gid tri 1én hon 7.

3. 8.2
_5"_2*2_2. G L
10x° - 3y 3 5

172.Cho x, y,z# 0 va x — y —z =0, tinh gi4 tri clia biéu thic

(13 (3] (-2

2
173. a) Tim GTNN ciia biéu thic ~ C=(x +2)* + [y = %] -10

174. Cho biéu thitc E =

b) Tim GTLN ciia biéu thic D= _'_4"5“‘
(2x-3)°+5

o ; . Tim céc gi4 tri nguyén cia x dé :

x —_
a) E co gid tri nguyén.
b*) E c6 gia tri nho nhat.

175*, Cho f(x) =ax + btrong d6 a, b € Z.

Chimg minh ring khong thé déng thei c6 f(17) =71 va f(12) =35

§2. PON THUC. TICH CAC BON THUC

Kién thirc co ban :

1.

2.

Don thirc 12 mdt biéu thirc dai s& chi gém mot s6, ho#c mét bién, hoac mot
tich gilra cac s6 va céac bién.

Muén tim tich cla hai don thirc, ta nhan cac hé s véi nhau ; nhan phén
bién véi nhau réi thu gon phan bién sé.

Bac cuia don thirc da duge thu gon.

- Bac chia don thirc d&i vi mot bién la s6 ma cla bién d6.
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— Bac cla don thirc véi hé s6 khac 0 1a tdng cac s6 mil clia cac bién cb6 mat
trong dan thic.

Dac biét : M&i s6 thuc khac 0 1a don thirc bac 0.
S6 0 1a don thitc khdng c6 bac.
Chéng han, don thitc -5a° x* y* z (a 12 hing s8) c6 hé s& 13 -5a° ; c6 phan
bién 1a x> y* z. Don thifc ¢6 bac 3 d6i véi x, bac 4 ddi véiy ; bac 1 d6i véi z.
Bac clia don thirc 1a 8.
BG sung :
Luy thira cia mét don thirc :
Khi nang don thic 1én luy thira bac n (n € N) thi h¢ s6 cia don thirc duoc
ning 1én luy thira bic n con s6 mii cia mbi bién duge nhin 1én véi n.
s
Thidu 46 : Chobiduthic A= ﬂl{
(b+1)

Trong cdc truong hop sau, trudng hgp ndo biéu thirc A 1a don thicc ? Trong
trudng hop d6 hdy cho biét hé s6 va bac cia don thic d6i véi mdi bién s6 va doi
v@i 1ap hop céc bién s6.

a) a, b 1a hang ;

b) a la hing ;

c¢) b 1a hing.

Gidi : a) Néu a, b 1a hing thi A 1a don thic.

Do Dhicd cd b o 8

T+ c0bac2 doi vai x, ¢6 bac 5 doi vai y va co
(b+1)

bac 7 d6i véi tap hop céc bién.

b) Néu chi c6 a 1a hang thi A khong phai 12 don thifc vi A c6 chira phép chia,
phép cong d6i vdi bién b.

c¢) Néu b 12 hing thi A 1a don thirc.

(b+1)

doi véi y va c6 bac 8 d6i véi tap hop cic bién.

Don thirc A c6 hé s6 1a , c6 bac 1 d6i vdi a ; bac 2 d6i véi x ; bac 5
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Nhan xét : Cung 1a biéu thic A, ¢6 lic A 1a don thic, ¢6 hic A khong phai
la don thic tuy thudc vao cdc chir c6 mat trong A 1a bién hay la hing.

Thi du 47 : Cho cdc don thic A = ——3—x3y . B= -Ex-“yf‘.
Cé céc cap gid tri nao clia x va y 1am cho A va B cuing ¢6 gid tri am khong ?

Gidi : Xéttich A. B= [—%x3yJ.(§xsy3] = ---%x“y4 < 0 v6i moi x, y do

do A va B phii trdi ddu (hodc ¢6 mot thira s6 biang 0). Suy ra khong c6 cap gid tri
ndo cua x vay lam cho A va B cuing c6 gid tri 4m.

Nhan xét : Phuong phép giai trong thi du trén 12 dua vao quy tic vé ddu cha
phép nhén : Tich hai s6 cring ddu 12 mot 56 duong. Ta xét tich A. B va thiy ring
tich nay khong phai 14 mot s6 duong nén A va B khong thé clng c6 gid tri am.

BAI TAP
176. Cho don thic A = (2a°b’x"y)? . (—%b5x2y233].
Xdc dinh xem chir ndo 13 hang, chir nio 12 bién dé don thiic A c6 bac Ia :

a) 22; b)3l; c)8

177. Thu gon cdc don thic trong biéu thiic dai s6.

4) Cm %x3y2.(%axy3)+(—-5bxzy4) (—%axz]«r a'x(xz)f)3

. [33‘,4}'3)2_[%.&2)')-!-(81("-9).(—2)(9-")

b) D=
15xy2(0,4ax?y?2?)

178. Tinh tich cdc don thic rdi cho biét hé s6 va bac cia don thic (a, b, ¢ 1 hing)

S
a) [—%(a - 1)x3y422] : b) (a’b® xy?z"") (-bex’2’™)
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179. Viét don thic B = 64x°'? du6i dang 1uy thira ctia mot don thic.

7 : :
180. Cho ba don thic M = =5xy; N=1 lxy2 ; P= §x2y3. Chimg minh rang

ba don thitc nay khong thé cuing ¢6 gid tri duong.

§3. DON THUC DONG DANG.
TONG VA HIEU CAC PON THUC PONG DANG

Kién thifc cd ban :
1. Hai don thirc d8ng dang la hai don thirc c6 hé s6 khac 0 va cb cung phan bién.
Dac biét : Moi sé thuc déu la cac don thirc déng dang vdi nhau.
2. Dé cong (hay trr) cac don thitc déng dang ta cong (hay trif) cac hé sé vdi
nhau va gilf nguyén phan bién.
B3 sung:
Khi cong (hay trir) cdc don thirc déng dang ma c6 chira céc chir 1a hang thi ta
dat phédn bién ra ngoai ddu ngoac, trong ngoic 12 téng (hay hiéu) céc hé s6.
Thi du 48 : Cho cic don thicc A = 3m? x’y*z va B = 12x%y’z
a) Hai don thirc d6 c6 déng dang khong n€u m 1a bi€n ? m 1a hing ?
b) Tinh hi¢u H cla chiing trong trudng hgp m 1a hing.
¢) Xdc dinh m dé gia tri ctia hiéu H lu6n luon bing 0 véi moi x, vy, z.
Gidi : a) Néu m 12 bién thi A va B khong déng dang (vi c6 phdn bién khic nhau).
Né&u m 12 hing khdc 0 thi A va B déng dang (vi c6 phén bién gi6ng nhau).
b)H = 3m? xgy"z - I2x2y“z = (3m2 -12) xzy"z
¢) D€ hiéu H luon ludn c6 gid tri bing 0 véi moi x, y, z thi hé s6 cla don
thic H phai bing 0, tic 14 3m> - 12=0;m’=4;m=+2.
Nhan xét : Néu hé s6 cia don thirc khic 0 thi gid tri ciia don thifc chi bang 0

khi mot trong céc bi€n c6 gia tri bing 0. Con néu mudn cho gia tri cia don thirc
luon ludn bing 0 véi moi gid tri cia bién thi hé s6 ctia don thiic phai biang 0.
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BAI TAP
181. Cho ba don thic A = z¢1112:1c4y3 ; B= ax"y3 ; C= bzx“y3
Nhimg don thitc nao dong dang véi nhau néu :
a)a,blahing #0; x,ylabién.
b)alahiang#0 ; b,x,ylabién
c)blahing#0 ; a,x,ylabién.

182. Cho don thitc A = 5m (x2y3)2 :B= ~£x4y6 trong d6 m 12 hing s6 duong.
m

a) Hai don thiic A va B c6 déng dang khong ?
b) Tinh hiéu A - B
¢) Tinh GTNN cua hiéu A — B.
183. Cho A = 8x°y* ; B=-2x%" ; C=-6x"y’
Chimg minh ring Ax” + Bx + C=0.
184. Ching minh ring v6i n € N*
a) 8.2" + 2™ ¢6 tan ciing bang chir 6 0
b) 3% - 2.3" + 2% _ 7.2" chia hét cho 25
¢) 4™ 4+ 4™2 _4™! _ 4" chia hét cho 300.
185*. Viét tich 31.5 thanh téng cua ba luy thira co s6 5 v6i s6 mii |2 ba s6 tu nhién
lién tiép.
186. Cho A = (—3:!&5)(3)4 :B= (2:(224)5. Timx,y,zbictA+B=0 :

§4. DA THUC. CONG VA TRU DA THUC

Kién thirc co ban :

1. Da thirc la tdng cla nhimg don thifc. Mdi don thirc trong t8ng goi 1a mot
hang t clia da thirc.
Pac biét : M&i don thirc cling 1a mét da thirc (chi cé6 médt hang tir).

2. Néu da thifc c6 chifa cac hang tir déng dang, ta thuc hién phép cdng cac
don thirc déng dang d6 thi k&t qua 1a mot da thue thu gon.
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3. Mudn cdng (hay trif) cac da thirc, ta Ian luot thuc hién cac budc :
Budc 1 : Viét cac da thifc vao trong ngoc rdi ndi chung vdi nhau bang dau +
(hay dau -).
Budc 2 : BO dau ngoic (theo quy téc "ddu ngoac”).
Budc 3 : Thu gon cac hang ti déng dang (néu cb).
4. Xét da thirc da dugce thu gon.
Bac cla mét da thic d6i véi mot bién 14 s6 ma 16n nhat cia bién do trong

da thirec.

Bac clia da thirc 1a bac cla hang tir c6 bac cao nhat trong dang thu gon

cla da thirc d6.
B6 sung :

1. Da thitc thudn nhdt 1a da thitc trong dé moi hang tir déu c6 ciing mot béc.

2. Hai da thic P va Q goi 1a déng nhdt néu ching c6 gi tri bang nhau véi
moi gid tri cua bién, ki hiéu P= Q.

Hai da thic (viét dudi dang thu gon) 13 déng nhit = moi hé s6 cua cic don
thic dong dang chia trong hai da thic d6 phai bang nhau.

Thi du 49 : Cho da thiic :

A = (a = 2)x° + 3x(x-y) — 8y(x+y) (a 12 hing)

a) Hay viét A dudi dang 18ng cia cic don thic réi thu gon.

b) Da thicc A sau khi thu gon c6 phai 1a da thic thudn nhat khong ?

Gidi :

a) A= (a—2)x2 i 3xy — 8xy — 8y2

A = (a+1)x* = 11xy - 8y*
b) Da thitc A 1a da thic thuin nh4t vi moi hang tir déu ¢6 cung bac 2.

Nhan xét : Néu mot da thic duge cho dudi dang chua thu gon thi ta ¢én thu
gon da thic. Trén co s0 do ta xdc dinh duge bic cla cic hang wr, bac cua da
thire, tir do6 bi€t duge da thirc c6 phai 1a da thic thudn nhat hay khong ?

Thi du 50 :
Chocicdathic A=8a-9b;B=5b-c;C=3c—-2a trongd6a,b,ce N

Khong cén thuc hién phép nhan, em hay cho biét tich A.B.C c6 gia tri la mot
s0 chin hay l1é ?

76



Gidi :

Xéténg A + B+ C=(8a-9b) + (5b-c¢) + (3¢ - 2a)
=8a—9b+5b—-c+3c-2a=6a-4b+2c
=23a-2b+c):2

Vitng A + B + C chia hét cho 2, suy ra it nhét ciing c6 mot hang tir chia hét
cho 2, do dé tich A.B.C c6 gid tri la mot s6 chin.

Nhan xét : Phuong phép giai trong thi du trén dua vao nhan xét sau :

Trong phép nhan cdc s6 ty nhién, tich sé 1a mot s6 I1é néu tat ca céic thira s6
déu la s6 1¢ ; tich sé 12 s6 chin néu c6 mot thira s6 14 s6 chin. Vi vdy, mudn biét
tich A.B.C ¢6 gid tri 12 s6 chdn hay khong thi ta phai xem c¢6 thira s6 ndo la s6
chin hay khong ? Mu6n biét trong ba thira s6 A,B, C ¢6 thira s6 nao chin hay
khong ta lai xét t6ng cia ching (vi dé bai yéu cdu khong lam phép nhan).

NEu t6ng 1a s6 I¢ thi ta chua thé khing dinh duge diéu gi, con néu tdng 1a
moOt s6 chdn thi it nhit ciing ¢cé mot hang tir 1a chin (vi n€u ca ba hang tir déu 1¢é
thi t6ng phai 1a mot s6 18),

BAI TAP
187. Hiy viét cdc da thire sau dudi dang 16ng ctia cdc don thic réi thu gon.
a)D=4x(x +y)-Sy(x -y) - 4x?
B E=@-1) X +D)=x(y+D+(x+y —a+l). (a 12 hing).
188. Vi¢l cdc s6 tu nhién sau dudi dang mét da thitc ¢6 hai bién x va y.
a) xyx ; b) yxys

P 3xy2 + bxYy?

189. Cho da thic P = ax?y® + 10xy? + 4y? - 2x7y
Bié1 ring a, b 12 hing va da thic P ¢6 bac 3 ; hday tima va b.

190. Xdc dinh a, b va ¢ d¢ hai da thic sau 12 hai da thic déng nhdt.
A=ax’-5x+4+2x° -6
B = 8x” + 2bx + ¢ — 1= 7x

191. Tinh tdng S = ab + abc + ba — bac

192, Chitng minh ring téng cua 4 s6 1¢ lién tiép thi chia hét cho 8.
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193. Cho da thic P = 3x* — 7x%y + 10xy’ - 14xy* - y* - 5
Tim da thitc Q ¢6 it hang tif nhat sao cho téng P + Q 14 da thifc thuéin nhat c6 :
a) Bac 4 b) Bac 3
194, Cho cic da thic ;
A=16x" - Bny + 7x2y2 - 9y4
B=-15x"+ 3x“y - szyz - 6y4
C=5x"y+ fixzy2 + l7y4 + 1
Chimg minh ring it nhit mot trong 3 da thic nay c6 gid tri duong véi moi x, y.
195*, Cho da thitc A = 2x> + [7x = 1| = (5 = x + 2x°)
a) Thu gon A
b) Timxdé A=2
196. Tinh gid tri clia cdc da thirc sau bi¢t x -y =0
aA) M=7x =Ty +4dax =4ay =5
b) N = x(x*+ y%) = y(x* + y°) + 3
197. Cho céc da thirc A = xyz - xyz - xz?
B= y3 +7
Chimg minh ring n€u x =y =z =0 thi A va B la hai da thic d6i nhau.
198. Tinh gid tri cia da thic A = 4x" + 7x%y? + 3y* + 5y’ v6i x* + y* = 5

§5. DA THUC MOT BIEN
CONG VA TRU DA THUC MOT BIEN

Kién thirc co ban :

1. Da thirc mét bién Ia da thic chi chira mét bién sé. Pa thirc mét bién dugc
viét dudi dang t8ng clia cac don thirc clia cing mot bién.
Dac biét, mdi s6 cling c6 thé coi la mot da thic clia mdt bién nao do6. Pa thirc
c6 bién x, ki hiéu la f(x). Gia tri cia da thirc f(x) tai x = a dugc ki hiéu la f(a).
Da thirc mét bién thudng dugc sip xép theo Iuy thira gidm (hay tang) cia bién do.
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2. Codng hay trir da thirc mét bién :
Cach 1 : Tuong tu nhu cdng hay trir da thirc nhiéu bién.
Cach 2 : Sp xép cac da thirc theo luy thira gidm (hay t&ng) clia bién, d4t
phép tinh nhu trong trudng hgp cdng (hay trlr) cac s sao cho cac don thirc
ddéng dang & trong cing mét cot rdi cong (hay trlr) theo timg cot.

3. Bac cla da thirc mét bién da dugc thu gon (khac da thirc 0) 1a s6 ma 16n
nhét cla bién db.

Néng cao:
1. f(x) = g(x) <> cdc hé s6 cua céc luy thira cing bac bing nhau.
2. Da thitc mét bién bac n cé dang thu gon la
f(x) =2, X"+ By X"+ B X" 2L b A+
khix=1thif(l)=a,+a,) +a,»+ ...+, +3a

Diéu ndy ¢6 nghia 12 16ng cdc hé s6 ctia da thic f(x) chinh l1a gid tri cla da
thic tai x=1.

Thi du 51 : Chimg minh ring néu gi4 tri cta biéu thiic f(x) = ax’ + bx + ¢ (abce 2)
chia hét cho 3 véi moi x nguyén thi cdc h¢ s6 a, b, ¢ déu chia hét cho 3.

Gidi : f(0)=c:3 (D

f(1)=a+b+c:3 (2)

f(-l)=a-b+c:3 3)
Tu(l)va(2)suyraa+b:3 4)
T (2)va (3)suyrab:3 (5) (bang cach 1y f(1) - (1))

Tu(4)va(S)suyraa:3

Vay cdc hé s6 a, b, ¢ déu chia hét cho 3.

Nhan xét : Vi f(x) chia hét cho 3 v4i moi x nguyén nén khi ta gin cho x bt
cir gid tri x = x, ndo thi f(x;) déu chia hét cho 3. Trong cich gidi trén ta da ldn
lugt gdn cho x cac gidtrix=0;x=1;x=-1.

Vi x = 0 thi £(0) = he s6 t do

Véi x = | thi f(1) = 16ng cdc hé s6

V6i x = —1 thi f(=1) = tng cdc h¢ s6 bac chin — tdng cdc hé s6 bac lé.
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Thidu 52 : Cho f(x)+g(x)=6x'-3x*-5
f(x) - g(x) =4x* = 6x* + 7x* +8x - 9
Hay tim cdc da thic f(x) ; g(x)

4 aed 4 e 2 o
Gidi - fx) =(6x 3x 5)+(4x2 6x" + 7x° +8x —9)

4 _ .3 2 -
10x™ — 6x +24x + 8x 14=5x4~3x3+2x2+4x-—7

gx) =(6x*-3x’-5) - (5x* -3 + 2% +4x - 7)

=xt+3x - 5x?-4x +2
Nhan xét : Day 12 mot bai todn tim hai dai luong biét t6ng va hi¢u. D¢ thuc
hién phép cong (hay trir) da thic ta cé thé bo d4u ngoac réi thu gon céc hang tir
déng dang. Ciing c6 thé viét da thirc no du6i da thic kia, cdc hang tr dong dang
cung trong mot cot. Trong truomg hgp cé6 mot da thire bi khuyét vai hang tir thi ta
phai bo tréng nhimg vi tri d6.
Trong thi du trén, ta dat nhu sau :

_6x* ~3x? -5

Sxt —3x3 + 2% 4 4x -7
x? +3x‘1‘ -sz -4x +2

BAI TAP

199. Viét cac biéu thic nguyén sau dudi dang téng cta céc don thifc réi sép xép
theo luy thira giam (m la hidng).
A:(x+m)2 : B=(x—m)2 i C=(x—m)(x+m)

200. Cho f(x) 1a mot da thic bac hai. Biét f(5) = f(=5), ching minh ring
f(x) = f(-x) véi moi x € R.

201. Cho f(x) 12 mot da thic bac 4. Biét f(x) = f(—x) vdi moi x € R, chimg minh
ring cdc h¢ s6 cna luy thira 1é déu bing 0.
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202. Cho f(x)= X2 ox20=l o axt sxel (x e N)

2n+1
x 2

g(x)=- +x x4 +x*-x+1 (@meN)

Tinh gid tri ciia hiéu f(x) — g(x) tai x = %

203*. Cho f(x) = x* = 101x” + 101x® = 101x° +...+ 101x% = 101x + 25
Tinh f(100).

204. Cho f(x) = (8x” + 5x — 14)*, (3x> = 10x? + 6x + 2)*°. Sau khi thu gon thi
16ng céc hé s6 cha f(x) 12 bao nhié¢u ? '

205*. Cho f(x) = ax’ +bx + . Biét 7a + b =0, hoi f(10) . f(=3) c6 thé 1a s6 am khong ?

206. Nhi thitrc bac nhat la da thic ¢6 dang f(x) = ax + b v6i a, b 1a hing, a # 0.
Hay xdc dinh cdc h¢ s6 a, b bi¢t f(1) =2; f(3) = 8.

207, Tam thirc bac hai 1a da thic ¢6 dang f(x) = ax’+bx +c véia, b, cla hiing
(a # 0). Hay xdc dinh ciac h¢ s bict f(1) =4 ; f(-1)=8 via-c=-4.
208.Cho  f(x)=ax’ +4x(x*-1)+8
g(x)=x3—4x(bx+ D+c-3
trong dé a, b, ¢ 1a hiing.
Xdc dinh a, b, ¢ dé f(x) = g(x).
209.Cho  f(x)=2x"+ax+4 (ald hing)
g(x)=x>=5x-b (bl hing)
Tim cdc h¢ s0 a, b sao cho f(1) = g(2) va f(-1) = g (5).

§6. NGHIEM CUA DA THUC MOT BIEN

Kién thifc cd ban :

1. Né&u tai x = a, da th(rc f(x) c6 gia tri bang 0 thi ta néi a la mét nghiém cda f(x).
a la mdt nghiém cla f(x) < f(a) = 0 .

2. Mét da thic cé thé cé6 mot hay nhiéu nghiém ho#c khdng cé nghiém nao.
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Néang cao :

1. Mot da thic bac n c6 nhiéu nht 1a n nghiém phan biét. Pa thic bac 0 thi

khong c6 nghiém. Da thitc 0 (khéng 6 béc) thi ¢é vé s6 nghiém.

2. Néu da thic f(x) ¢6 tng cdc hé s6 bing O thi x = 1 12 mot nghiém.
Néu da thic f(x) c6 téng céic hé s6 ctia luy thira chin bing téng céc h¢ s6 cia

luy thira 1¢ thi x = -1 12 m0t nghiém.

Thi du 53 : Cho hai da thic f(x) =5x - 7; g(x)=3x + 1.

a) Tim nghiém cua f(x) ; g(x).

b) Tim nghiém cua da thitc H(x) = f(x) = g(x)

¢) Tir két qua cau b suy ra véi gid tri no cia a thi f(a) = g(a) ?

Gidi : a) Xél f(x)=0@5x-—-7=0ax=%

g(x)=0e3x+1=0¢ x=_%

Vay f(x) ¢6 nghiém la x = % . g(x) c6 nghiém 1A x = —%

b) H=f(x)—gx)=(5x-7)-3x+1)=2x -8
Hx)=0©2x-8=0x=4

Vay nghié¢m cua da thic H(x) 1a x = 4.

¢) Khia =4 thif(a) - g(a) = 0 < f(a) = g(a)

Viy khi a =4 thi f(a) = g(a)

Nhan xét :

— Dé tim nghiém cua da thic f(x) ta chi viéc tim gid tri ctia x sao cho f(x) = 0.

— Nghiém cua da thic f(x) — g(x) chinh la gid tri cba bién lam cho f(x) = g(x).

Thi du 54 : Cho da thic f(x) = x> +4x -5

a) SO -5 c6 phai 1a nghi¢m cua f(x) khong ?

b) Viét tap hop S it ca cdc nghiém cuia f(x).

Gidi :

a) f(=5)=(=5)"+4(-5)-5=25-20-5=0
Vay s6 -5 la nghi¢m cta da thic f(x).
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b) f(x) la da thic bac hai ; ¢6 nhiéu nhét hai nghiém. Da thic da ¢6 mot
nghiém la -5 (theo cau a), lai c6 mot nghiém 13 1 (vi tng cdc hé s6 bing 0).
Vay 1ap hop nghiém cua da thic f(x)1a S= {1 ; -5}

Nhan xét : Ta c6 thé tim 14t ca cdc nghiém cla da thic f(x) trong thi du trén
bing cdch viét f(x) dudi dang tich cdc da thiic c6 bac thap hon.

f(x)=x2+4x-—5 =x_2—x+5x-5
=x(x=1)+5x-1)
=(x=-D((x+35)

f(x)=0=2x-1D(x+5)=0
[x—l=0 [x=
= 1=
X+5=0 X==5

Vay 1ap hop cdc nghiém cia f(x) 1a S= {1 ; -5}

BAI TAP
210. Tim nghiém cua céc da thic :
a) (x-3)4-5x) ; b) x*-2; ) X+ V3 ;
d) x2+2x; e) x2+2x -3

211. Thu gon rdi tim nghiém cua cdc da thic sau :
a) f(x) = x(1 —2x) + (2x> —x +4) ;
b)gx)=x(x=5)-x(x+2)+7x
c*) h(x)=x(x=-1)+1
212. Xdc dinh hé s6 m dé c4c da thic sau nhan 1 1dam mot nghiém.
a)mx2+2x+8; b) X+ mx -1 5 ) x*-3x%+m
213.Chodathic  f(x) =X’ +mx + 2
a) Xdac dinh m dé f(x) nhan -2 1am mot nghiém.
b) Tim 14p hgp cdc nghiém cia f(x) img véi gid tri vira tim duge cia m.
214. Cho cic nhi thic bac nhat f(x) = ax + b va g(x) = bx + a.
Chiing minh ring néu x, 12 nghiém cta f(x) thi x—l- 1a nghiém cua g(x).
0
215*. Cho biét (x = 1) . f(x) = (x + 4) . f(x + 8) v6i moi x. Chimg minh ring f(x)
¢6 it nhat hai nghiém.
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Chuyén dé 3

TiM GIA TRI CUA BIEN BE XAY RA PANG THUC
HOAC BAT PANG THUC CHUA DAU GIA TRI TUYET POI

1. Phuong phép chung dé tim gi4 tri cha bién trong déng thitc hoac bat déng
thirc chiva ddu gid tri tuyét d6i 1a xét cdc khoang gid tri ctia bién dé 1ap bang xét
dau (xem thi du 6) réi khir ddu gia tri tuyét d6i.

Thi du 55 : Tim x bi€t ring :

x =1 +x-3]=6 (n

Gidi :

Xét x=1=0=x=1;x-1<0e=x<l;x-1>0=x>1

x=3=0=x=3;x-3<0=x<3;x-3>0<=x>3

Ta ¢6 bang xét ddu cic da thic x — | ; x — 3 dudi day :

X 1 3
x-1 - 0 + +
x—3 - - 0 +
— Xét khoang x < 1 taco )] S(1-x)+3-x)=6

& —2x =2 & x =— | (gid tri nay thudc khoang dang xét)
— Xétkhoang 1 £x<3taco (1) Sx-D+3-x)=6
<> 0x = 4 (khong c6 gia tri nio clia x thod man ding thiic trén).

~ Xét khoang x >3 tacé (n Sx=-D+(x=-3)=6
<> 2x = 10 ¢ x =5 (gid tri nay thu¢c khoang dang xét).
Két luan : Vay x; =—1; x, =5
Thi du 56 :
Tim x biét ring :
x=1]+x=3]<x+1 2
— Xét khoang x < 1 tacé Qe (1-x+3-x)<x+1¢e-3x<-3

<> x > 1 (gid tri nay khéng thudc khoang dang xét)
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—Xétkhoing 1 £x<3tacé6 () (x=1D+B=-x)<x+1=2<x+1
< x>|.Tadugccdc gidtril <x <3 (3)
- Xétkhoang x >3 tacd Qo x-D+x-3)<x+1
> 2Xx-4<x+ 1 x<5. Tadugccacgidtri3<x <5 (4)
Két luan : Két hop (3) va (4), ta dugc cic gid tricAn timchax 1a 1 <x < 5.
2. Sau day ta xét mot s6 dang dic biét. Trong nhimg dang ndy, dé tim x,

ngoai phuong phép chung d3 néu & trén 1a con ¢6 thé giai bing céch khédc don
gian hon.

Dang | : [f(x)| = a (a 12 hdng s6 duong)
Dang 2: If(x)] = g(x)

Dang 3 : |f(x)] - [g(x)] = O hay |f(x)| = [g(x)|
Dang 4 : If(x)] + [g(x)| =0

Dang 5 : |f(x)| < a (a 1a hing s6 duong)
Dang 6 : |f(x)| > a (a 1a hing s6 duong)

Cich giai cia nhimg dang ndy nhu sau :
Dang 1 : |f(x)| = a (a la hing s6 duong)
Ta l4n luot xét f(x) =a va f(x) =-a
MGéi 14n tim dugc mot gid tri cua x ta duge mot dap s6.
Dang 2 : |f(x)| = g(x)
Ta phai tim x thod man ca hai diéu kién :
1/ g(x) =0
2/ f(x) = g(x) hoac f(x) = —g(x)
Dang 3 : |f(x)] = |g(x)|
Ta phai tim x thoa man mot trong hai diéu kién : f(x) = g(x) hoac f(x) = -g(x)
Dang4 : [f(x)] +|g(x)] =0 '
Ta tim x thoa min ca hai diéu Kién :
f(x) =0 va g(x) =0
Dang5: |[f(x)]<a< -a<f(x)<a (alahings6 duong)
f(x) > a

Dang 6 : |f(x)]>a < [f(x) s
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Thidu 57 :

Tim x biét|x — 1| =2x =5

Xét diéu kién thiunhdt 2x-520 oSx225 (1)
x-1=2x-5

x=-1=-(2x-5)

= [x = 4 (Thoa man diéu kién (1))

Xét diéu kién thit hai [

x = 2 (Khong thoa min diéu kién (1))
Kétluan: Vayx =4

Thi du 58 :
Tim x bi€t 3x - 1] <5¢>-5<3x-1<5
-4<3x<6
—i <x<2
3
BAI TAP
216. Tim x biét :

a) [Sx+4|+7=26; b) 3]9-2x|-17=16

c) 3-4|5-6x|=7; d) |Ix+5|-4|=3
217. Tim x biét :

a)[9-7x|=5x-3; Db)8x-Mx+1|=x+2
218. Tim x biét :

a)|[17x = 5|-|17x+5|=0; b) Px+4|=2[2x -9
219. Tim x biét : ]x2—3x|+|(x+l)(x—3)[=0

220. Tim x biét : a) [10x + 7| < 37; b)|3-8x| < 19
221. Tim x biét : a) [15x - 1|>31; b) [2x = 5] +4 225
222. Tim x biét : a)[x+2]+x-5|=7; b) x+3|-2x=|x-4|

223, C6 bao nhiéu cap s6 nguyén (x ; y) thod mén diéu kién sau :
a) x| +lyl=4; b)|x|+[y|<4
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§7. ON TAP CHUONG IV VA ON TAP cuOI NAM

Thidu 59 :
Tim da thirc f(x) réi tim nghiém cua f(x) biét ring :
X+ 2x2(4y -1)- 4xy2 - 9y3 - f(x) = ~5x3 + 8x2y - 4xy2 - 9){3
Gidi :
f(x) = (x* + szy -2x2- 4xy2 - 9y3) (=57 4 szy - 4x2y - 9y3)
f(x) = x* +8x%y — 2x* — 4xy’ - 9y” + 5x* — 8x%y + dxy’ + 9y’
f(x) = 6x° — 2x°
Xétf(x)=0 & 6x°-2x*=0
&2’ 3x-1)=0
x, =0
- 1
=3

Vay nghiém ciada thic f(x) 12 x;, = 0;x,= %

Nhan xét : D€ tim nghiém ctia da thic f(x) ¢6 bac cao ta viét f(x) duéi dang tich

céc da thirc c6 bac thap hon.M8i nhi thitc bac nhét ax + b cho mot nghiém la x = .
a

Thidu60: Cho a=3""'+3"-]
b=23""-3"+Itrongd6ne N

Chiimg minh ring trong hai s6 a va b it nhét ciing c6 mot s6 khong chia hét cho 7.

Gidi :

Xétong a+b=GB""+3"- 1+ 23" -3"+1)

a+b=3.3""=3"217

N€u ca hai s6 a va b déu chia hét cho 7 thi a + b : 7 (mau thudin véi két qua trén).
Do do6 trong hai s6 a va b it nhat ciing c6 mot s6 khong chia hét cho 7.
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BAI TAP

224.Chodathic P=2x(x +y - 1)+ y* + |
a) TinhgidtrichaPvdix=-5;y=3
b) Chitng minh ring P luén luén nhan gid tri khong am véi moi x, y.
225.Cho g(x) =4x> +3x + 1 ; h(x) =3x* = 2x = 3
a) Tinh f(x) = g(x) = h(x)
b) Ching to ring —4 12 nghiém cua f(x)
¢) Tim 1ap hop nghiém cia f(x).
226. Da thic f(x) véi hé s6 nguyén c6 tinh chat 1a :
Néu f(x) c6 nghiém nguyén thi nghiém d6 phai la uéc cia hé s6 tr do. Em hdy
van dung dé tim tap hop cdc nghiém cta da thitc f(x) = X —6x>+11x -6
227. Cho f(x) = x2+ pPX+q;g(x)= x2+ p’x+q
Chimg minh riing néu c6 hai gia tri X, # x, cua x sao cho f(x;) = g(x,) : f(x,) = g(x3)
thi f(x) = g(x) Vx.
228. Cho da thire f(x) thoa man diéu kién
2f(x) = xf(=x) =x + 10 (1) vdi moi x € R. Tinh f(2)

229. a) Tinh t6ng cla 5 s6 nguyén lién ti€p trong d6 s6 & gita la a (a € Z).
C6 thé khiing dinh téng nay chia hét cho s6 nao ?

b) Tinh t6ng clia 5 s6 chén lién ti€p trong d6 s6 ddu 1a 2a (a € Z). C6 thé
khing dinh 16ng nay chia hét cho s6 nao ?

230*. Cho S = abc + bca + cab
Chimg minh rédng S khong phai 1a s6 chinh phuong.

231. Chimg minh ring cdc biéu thic sau, luon ludn cé gid tri 12 mot s6 chin véi
moix,y,zeZ

AA=X-y)+|x+Yy|
b)B=(x-y)=-|x-y|
A)C=x—-y—-2z)+|x+y|+2
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232*, Ching minh ring a’ + b% > 2ab
Apdung : ChoA=(a+ 1) (b+ 1) trong déab=1(a>0;b>0). Ching
minh ring A 24

233. Cho x =y =2, tim GTNN cua céc da thic :
a)P=xy+4 b)Q=x2+y2~xy

234. Tim x € Z dé biéu thitc
a) P=9-2|x - 3| dat GTLN
b) Q = |x 2| + |x — 8| dat GTNN.

235. Ching minh ring :
a)Néeux-y=0thixy=0
b*) NCux-y+z=0thixy+yz-2zx 20

236. Cho f(x) 12 ham s6 xdc dinh véi moi X, thoda man diéu kién
f(x) X5) = M(x)) . f(xp) =5
va f(2) = 5. Tinh f(8).

X+2

x=-1
a) Tim gid tri cha bi¢n d€ cho v& phai ¢6 nghia.
b) Tinh (7)

237. Cho ham s06 [(x) =

¢) Tim x dé f(x) = %

d) Tim x € Z d¢é f(x) c6 gid tri nguyén.
¢) Tim x dé f(x) > |
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Phan

HINH HOC



Chuwong 1

PUGNG THANG VUONG GOC
DUGNG THANG SONG SONG

§1. HAI GOC pOI DINH

Kién thifc ¢d ban :

1. Dinh nghia : Hai géc ddi dinh 13 hai géc ma méi canh clia gbc nay la tia dgi

cia mét canh cua goc kia c
2. Tinh chat : Hai goc d6i dinh thi bang nhau.
Trong hinh 1 hai gbc AOD va BOC 13 hai
gbc ddi dinh = S =
AOD =BOC /
Bé sung : D
Hinh 1

Maéi géc chi ¢6 mét géc d6i dinh véi n6.

Thi du 1 : Cho géc bet AOB. Trén cling mét nira mat phing b AB ta vé hai
tia OM, ON sao cho AOM = BON = 40°.

a) Hai géc AOM va BON c6 phai 1a hai géc d6i dinh khong ?

b) V¢ tia OC la tia d6i cua tia OM. Hoi tia

OB ¢6 phi 12 tia phan gidc ciia géc CON khong ? .
Gidi : (hinh 2)
a) Hai géc AOM va BON c6 mot cp canh 12 0N AA40°
hai tia d6i nhau, cap canh cdn lai khong d6i nhau A 0\ =
nén hai géc dé khong phai la géc déi dinh.
b) Tacé BOC = AOM =40° (d6i dinh). c
Hinh 2

Suy ra BOC = BON (i ciing bing 40° ) (1).

Hai géc BOC va BON la hai géc ké, c6 téng 1a 80° <180° nén canh chung
OB nim giira hai canh OC,ON (2).

Tir (1) va (2) suy ra OB la tia phan gidc cha géc CON.
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Nhan xét : Bai toan trén vin diing néu ta thay s6 do 40° biing mot s6 do bl

ki khdc nho hon 90° (va 16n hon 0°).

Néu cdc goc AOM va BON la cédc goc ti thi cling chimg minh tuong tu nhu

trén ta dugc OA la tia phan gidc cia géc CON.

BAI TAP
a) N¢u ¢6 3 dudmg thing cit nhau tai mot diém thi chiing tao thanh may cap
g6c d6i dinh (khong ké géc bet) ?
b*) Ciing hoi nhu trén néu thay 3 bdi n (ne N; n22).

Cho hai duding thing AB va CD cit nhau tai O tao thanh 4 géc (khong ké
goc bet).

a) Chimg minh ring trong cdc gdc noi trén, 16n tai hai géc c6 s6 do nho hon
hoac bing 90°.

b) Bi¢t 10ng cuia 3 trong 4 géc d6 1a 225°, tinh s6 do ciia médi géc.

Chumng 10 riing hai tia phan gidc cia hai géc do6i dinh 1a hai tia d6i nhau.

Cho hai goc d6i dinh. V& tia phan gidc cia mot trong hai géc dé.

Chimg 10 réng tia ddi cua tia ndy 12 tia phan gidc cua géc con lai.

§2. HAI PUONG THANG VUONG GOC.

Kién thifc co ban :
Hai duong thang vudng gbc 1a hai dudng thang c
cét nhau va trong cac gbc tao thanh c6 modt géc L
vuéng (hinh 3)
. A 0 B
Ki hiéu : AB LCD
Tinh chat duy nhat clia duting thdng vudng goc : D
C6 mét va chi mot duding thdng di qua mét diém cho Hinh 3

trudc va vudng goc véi mot duding thdng cho tnuic.

Pudng trung tryc m clia doan thdng AB Ia dudng thdng di qua trung diém |
clia AB va vubng g6c véi doan thdng 4y hinh 4.



Bo sung : Lm

I. Mbi doan thing chi c6 mot dudmg trung truc.
2. Hai goc c6 canh tuong ing vuong géc :

Hai géc goi la c6 canh twong img vuong géc néu
dudmg thing chira méi canh ctia géc nay tuong img Hinh 4
vuong géc véi dudng thing chira mot canh cia goc kia.

Trong hinh 5 :
Im L Ox ; y
= Céc goc I},1,,151, déu 1a {
{In 10y g 1203 14 dCu
g6c co6 canh tuong (ng vudng goc véi goe xOy i\
N}
Thi du 2 : Chimg 16 ring hai tia phan gidc %
cua hai goc ké bu vudng goc vdi nhau., o
X
m

Gidi - (hinh 6)
Goi AOC va BOC Ia hai géc ké bi, céc tia Eobit

OM, ON thtr wr 1a cdc tia phan gidc cia ching. M C
Ta phai chimg t6 raing OM L ON. A
That vay, hai goc AOC va BOC ké bu nén
i OA, OB (1) >

tia OC nim gira hai tia y

e B
vaAOC + BOC = 180°. Tia OM la tia phan
gidc cha goc AOC nén tia OM ndm ‘Shira hai

tia OA,OC (2) vaMOC = %roc. Tia ON I

Hinh 6

tia phan gidc cua goc BOC nén tia ON ndm gira hai tia OB, OC (3)
vaCON = %EFC Tir (1), (2), (3) suy ra_tia OC nim giita hai tia OM, ON do dé

AOC + BOC _ 180°
T2

MON = MOC + CON = = 90°. Hai tia OM,ON cit

nhau tai O va MON =90° nén OM L ON.

Nhan xét :

1. Tir khai niém hai duong thing vuong géc, ta ciing c6 khai niém hai
tia vudng gbc, hai doan thing vuéng géc, dudng thing vuéng goéc véi doan
thing v. v...
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2. Trong cich giai trén, ta di chimg t6 tia OC nim giita hai tia OM, ON dé
tinh géc MON bing cdch cong hai goc MOC va CON. Ta ciing c6 thé chimg 16
tia ON nam giira hai tia OB va OM dé€ tinh géc MON biéng cich ldy géc BOM
trir di géc BON.

Do khuon khé ciia cudn sdch, tie nay wrong nhiéu truomg hop ta sé khong
trinh bay chi tiét viéc chimg minh mét tia ndm giita hai tia, ciing nhu mét diém
ndm giita hai diém khdc. Cac quan hé nay duge thé hién trén hinh vé, ta khéng
nhde lai cliing khi ¢ong trix g¢ hay cong trir doan thing.

BAI TAP

5. Cho géc bet AOB. Trén cling mot nira mat phang bd AB 1a vé ba tia OM,ON
vd OC sao cho AOM = BON < 90° va tia OC Ia tia phan gidc cha goc
MON. Chimg t6 rang OC L AB.

6. Cho hai tia Ox,0y vuodng géc v6i nhau. Trong géc xOy ta vé hai tia OA,0OB
sao cho AOx = BOy =30°. V& tia OC sao cho tia Oy 1 tia phan gidc cla
g6c AOC. Chimg 10 réing :

a) Tia OA Ia tia phan gidc clia géc BOx

b) OB 1L OC

7. Cho géc MON cé s6 do 120°. VE cic tia OA,OB & trong goc d6 sao cho
OA LOM; OBLON.

a) Chiing 16 ring AON = BOM

b) Vé tia Ox va tia Oy thir ti 12 cdc tia phan gidc cta cdc goc AON va BOM.
Chimg t6 raing Ox L Oy

c) K& tén nhimg cap géc c6 canh tuong img vuéng géc.
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§3. CAC GOC TAO BOI MOT BUONG THANG CAT
HAI DPUONG THANG. DAU HIEU NHAN BIET
HAI BUONG THANG SONG SONG.

Kién thifc cd ban

1. Hai dudng thdng song song Ia hai dudng thdng khéng cé diém chung.
Trong hinh 7tacé allb

2. D4u hiéu nhan biét hai dudng thdng song song :
a // b néu c6 mot trong cac diéu kién sau : a
- Cap gbc so le trong béng nhau ;
- Céap gbc déng vi béng nhau ; b
- Cép gbc trong cung phia bl nhau.

Hinh 7

Bd sung:

Hai géc goi 12 ¢6 canh tuong mg y n
song song n¢u mdi canh cua goc
ndy luong ung song song véi mot 2. /4 m
canh cua goc kia. al

Trong hinh 8 :
Ilm // Ox 0 X

=Cicgse Iy 3L 31y ;
In Oy X HR L Hinh 8

déu 1a cic géc c6 canh tuong (g song song vdi goc xOy.

Thi du 3 : Cho tam gidc ABC c6 A =80°; C= 50°. Trén tia d6i ciia tia
AC ldy diém D. V& g6c CDE bing va so le trong v6i géc C. Goi AM 14 tia
phan gidc cla BAD. Ching t6 ring :

a) DE // AM

b) BC// AM

Giai : (hinh 9) )

a) BAC + BAD = 180° (ké bi) ma BAC = 80° nén BAD = 100°. Tia AM I
tia phin gidc cua goc BAD nénA; = 100°:2 =50, Tacé
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A1 =D =50° suy ra DE // AM (vi c6 ciip géc D E
so le trong bang nhau)
b) Ta c6 Aj =C =50°suy ra BC // AM (Vi ¢6 " o
cip goc dong vi bing nhau) A
Nhan xét : . >
Trong thi du trén, dé chimg minh hai duong Hinh 9

thing song song ta chimg minh cip goc so le trong
hoac cap géc déng vi cla hai dudng thing d6 bing nhau. Ciing c6 thé chimg
minh cap goéc trong cung phia bi nhau,

Tém lai, ta phdi chimg minh duge quan h¢ bang nhau hodc bi nhau cla
nhimg cap goc dac biét (so le trong, déng vi hodc trong cuing phia) ctia hai dudng
thing do.

BAI TAP

8.  Xem hinh 10 r6i cho biél cic géc c6 canh twong img

b
- - y
song song vGi géc xOy biét Oy =70° ; A;=110° ; / /
B, A i
2/
i ‘e

B:=110°
9. Trong hinh 11 bi€t AB L AC ; DAC = 140°; / . x
- - O

Chimgtoring:a) AD//CF b) AD//BE

Hinh 11 Hinh 12
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10. Trong hinii2 biét Ay + Az + By = 288° VA, = = A, . Chimg to réng a//b

W

11. Cho géc xOy =60°. Trén tia Ox 14y diém C. VE tia Ct.
a) Tinh s6 do ctia géc xCt dé cho Ct // Oy
b) Ciing hoi nhu trén néu thay 60° béi a°

§4. TIEN DE O-CLIT VE DUONG THANG SONG SONG.
TINH CHAT HAI PUONG THANG SONG SONG

Kién thirc co ban :

1. Tién dé O-clit:
Qua mét diém & ngoai mét dudng thang chi
c6 mdt dudng thdng song song véi dudng 7
thdng dé (hinh 13)
Tir tién dé nay suy ra : Hai dudng thdng phan Hinh 13
biét cling song song véi mét dudng thang thir
ba thi song song vdi nhau.

2. Tinh chat ctia hai duong thdng song song.
Né&u mot duong thdng cét hai dudng thdng song song thi :
— Céc cap gbc so le trong béng nhau ;
—~ Céc c4p gbc déng vi bing nhau ;
— Cac cap gobc trong cung phia bu nhau.

Bé sung:
5 N ; L S A M A N
1. C6 thé dung tién dé O-clit dé chimg minh o o o—
ba diém thang hang. "
Trong hinh 14 :
Néu {::g: thi A, M, N thdng hang Hinh 14

2. Néu hai g(;)c ¢6 canh tuong {mg song song thi :
— Ching bang nhau néu hai géc cuing nhon hodc cing tu ;
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— Chiing bu nhau néu goc niay nhon, goc kia tu

— Neu mot goc vuong thi goc con lai cling vudng.

Thi du 4 : Cho gée xOy. Liy diém A trén tia
Ox, diém B trén tia Oy. VE ra ngoai géc xOy cic
tia. Am vi Bn song song v&i nhau. Gia sir
OAm=a° (0 < a < 90) ; OBn= 90° - a°,
chimg 10 ring Ox L Oy.

Gidai : (Hinh 15) -

Trong goc xOy ta vé tia Ot // Am ma Hinh 15
Bn // Am (d¢ bai) nén Ot // Bn (cing song
song vai Am).

Tacod 6, =0Am ; 02 = OBn (cdp gobc so le trong).
Tia Ot ndm gitra hai tia Ox,Oy nén @ = 61 +0y=2%+ (90° - a%) = 90°.
Suy ra Ox L Oy.

Nhan xét : Pé bii cho Am // Bn nhung chua ¢c6 mot duomg thing nao cit
chiing nén chua van dung dugc tinh chét cua hai dudmg thing song song. Ta vé
thém dudmg phu @ Tir O v& tia Ot // Am. V& nhu vy c¢6 hai diéu lgi : vira tan dung
duge dudmg thing Ox 1am dudng thing thit ba cit hai dudmg thing Am va Ot ;
vira tan dung duge dudomg thing Oy 1am dudmg thing thit ba ct hai dudng thing
Bn vi O1.

Tir mot diém vé mot dudmg thing song song véi mot dudng thing khic 12
viee vé dudmg phu thudng gap khi giai todn hinh hoc.

BAI TAP
12. Trong hinhl6, gbc MON c¢6 s6 do bing a°
(0 <a<180). Lay A € OM, B € ON. Vé cic
tia Ax va By @ trong goc MON sao cho MAx =m°?;
NBy = n® vam + n = a. Chimg to ring Ax // By.

13. Qua diém A & ngoai dvong thiang a vé 11 dudmg
thing phan biét. Chimg 16 ring it nhét ciing c6 10 Hinh 16
dudng thing cit a.
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14. Trong hinh 17. Tinh N

15. Trong hinh 18. Cho biét Ax // By ; A=m° ; O=m°+ n° (0 <m,n < 90).
Tinh géc B

A X
. .
a / M\hloo nf+nd,? 0
70°
? y
b 70° 112 B
N \
¢ d
Hinh 17 Hinh 18

16. Cho hai dudng thing AB va CD song song v6i nhau. L&y Me AB ; NeCD
sao cho hai tia MB va ND thudc ciing mot nira mat phing bd MN. Vé tia Mx
& trong géc AMN, V¢ tia Ny trén nira mat phing bd CD khong chia M sao
cho AMx = CNy . Chimg té ring Mx // Ny.

17. Cho tam gidc ABC, diém M trén canh BC. V& ME // AB (E€ AC) ; MF // AC
(Fe AB). Xc dinh vi tri ciia diém M d€ tia MA 1a tia phan gidc cia géc EMF.

18. Cho hai géc O val c6 canh tuong img song song. Biét O+1 =a°(0<a<180).
' Hoi ¢6 xdc dinh duge s6 do ctia hai géc O va 1 khong ?

§5. QUAN HE GIUA TiNH VUONG GOC
VA TINH SONG SONG

Kién thifc cd ban :

1. Hai dudng thang phan biét cung vudng gbéc véi o
mét dudng thang thif ba thi song song véi nhau. a at
(hinh 19)

2. Néu mét dudng thdng vuéng gbc véi mét trong
hai dudng thdng song song thi né ciing vuéng
gbc véi dudng thang kia. Hinh 19
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B4 sung :

Néu hai goc ¢6 canh tuong iing vuong géc thi :

~ Ching bing nhau néu hai goc cung nhon hoic cing tu ;

— Chiing bii nhau néu goc nay nhon goc kia ti ;

-~ Néu mot géc vuodng thi goc con lai cling vudng.

Thidus :

Tam gidc ABC c6 AB = AC. Trén nira mat phing by AB khong chira C lay
diém M sao cho BAM = B va AM = AB. Trén nira mat phing b AC khong
chita B Iy diém N sao cho CAN =C va AN = AC. Tir A vé dudmg thing
d L BC. Chimg t6 ring dudng thing d Ia dudmg trung truc ctia doan thing MN.

Giudi : (Hinh 20) d

Ta c6 BAM =B ; CAN = C(dé bai), suyra M . A
AM // BC ; AN // BC (vi c6 cap goéc so le trong
biing nhau).

Suy ra ba diém M, A, N thing hang (Vi qua

oZ

diém A chi vé dugc mot dudmg thing song song véi 8 =
BC). Vay MN //BCmad L BCnénd LMN (1). Hinh 20
C6 AM =AB ; AN =AC ma AB =AC (dé bai) nén AM = AN (2).
Tir (1) va (2) suy ra d l1a trung tnrc cia MN.
Nhan xét :

— Phuong phdp chimg minh ba diém thing hang trong thi du trén 1a phuong
phép ding tién dé Oclit dé ching minh hai dudng thang tring nhau tir d6 suy ra
ba diém thing hang.

— Quan h¢ gitra tinh vuong géc véi tinh song song ctia ba dudng thing MN,
BC, d dugc thé hién rd trong thi du d6 : d€ chimg minh MN 1 d, ta chimg minh
MN // BC.

BAI TAP

19. Cho dudng thing a va hai diém A, B khong thuoc a. Vé AH La; BK L a.
C6 thé khing dinh AH // BK khong ?



20.

21.

22,

23!

Trong hinh 21, cho biét Aj = %Kz . Binho o \d
!

a A
hon B, 1430°;C, = C>. Chimg 1 ring a L c. 2\
Cho géc nhon xOy. Tir diém A trén tia Oy B o= =

vé ABLOx ; BC1Oy; CD LOx ; DE L Oy
(B,D e Ox ;C,E € Oy) Hinh 21

a) Ké 1¢n nhimg cap dudng thang song song

b) Trong hinh vé c6 nhimg géc nhon nao bing nhau ?

Cho tam gidc ABC, A = 90°. Trén nira mat phing bd BC ¢6 chifa A vé cdc
tia Bx va Cy vuong géc véi BC. Tinh ABx + ACy.

Chimg 16 réing hai dudng thing vuong goéc v6i hai canh ctia mot géc (khdc
g6c bet) thi cit nhau.

§6. DINH LI

Kién thifc cg ban :

1.

Mét tinh chat dugc khang dinh 1a dung bang suy luan goi 1a mét dinh i.
Dang t8ng quat clia dinh li : | N6uco A thicoB

Phéan A goi la phan gia thiét.

Phan B goi la phdn két luan.

Chimng minh dinh li 14 dung lap luan dé tir gia thiét suy ra két luan.

Mot dinh li dugc suy ra truc tiép tir mdt dinh Ii hoac mét tinh chét duge thira
nhan goi la hé qua.

Néng cao:

Dinh Ii thuan, dinh li ddo.
I. No6i chung trong mot dinh 1i, n€u d6i k€t luan thanh gia thiét va déi gia

thi€t thanh két luan thi dugc mot ménh dé méi goi 12 ménh dé dao cua dinh 1 da
cho. Néu ménh dé dio nay ding thi n6é dugc goi la dinh 1f ddo cua dinh li di cho.
Binh 1i cho truée goi 1a dinh i thuan.
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Dang 16ng quét :

— Dinh Ii thuan : Néucé A thico B

— Dinh 1f ddo : Néu ¢6 B thicé A

2. Mot dinh 1i ¢6 thé c6 phén gia thiét twong d6i phic tap. Ching han néu ¢
A,V A, thi ¢6 B.

Lic ndy c6 nhiéu cdch 1ap ménh dé dao :

~ Dao toan b : Néu c¢6 B thi c6 A\va A,

- Dio bo phan : Néu c6 B va A thi c6 Ay hodc néu c6 B va A, thico A).

* Céc dinh Ii vé quan h¢ gitta tinh vudng goc va tinh song song cua ba dudong
thing 12 nhimg dinh I thuan va dao cua nhau. (Hinh 22 )

Pinh li thuan Dinh Ii dao
alc alc
= b =blc
{ bl M { allb
Vi€t gop ca dinh If thuan va dao : =
a4 h
alc
= a/f/b
{ blc l
b h
Thidub6 :
§ Hinh 22

Cho hai goc ké bu AOC va BOC. Tia OM la
tia phan gidc ctia goc AOC. Tia ON nim trong géc
BOC va ON L OM. Ching minh ring tia ON Ia tia
phan gidc cia géec BOC.

Gidi : (Hinh 23)

C6 O) + O2 +03 +04 = 180°ma ON L OM (gt)
nén 02 +03 = 90° suy ra Oy +O04= 90°. Hinh 23

Do d6 O1 + Os = 02 +03. Vi O) = O2(gt) nén O3 = O4(dpem) (dpem 12
viét tit cua diéu phai chimg minh)

Nhan xét : — Bai todn nay 1a dinh Ii ddo cia dinh Ii "hai tia phan gidc cia
hai géc ké b thi vuong géc v6i nhau".
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- Ta ciing c6 thé dung dinh Ii thuan dé chimg minh bai toan trén (dinh Ii
dio) nhu sau (hinh 23) : V& tia Ot 1a tia phan gidc cia goc BOC. Nhu vay hai tia
Ot va OM Ia hai tia phan gidc cta hai goc ké bu, do d6 Ot L OM. Hai tia Ot va
ON nam trong géc BOC va cing vuong géc véi OM nén chiing phai tring nhau.
Suy ra tia ON Ia tia phan gidc cia géoc BOC

BAI TAP

24. Dién vao céc chd trong :

a) Cho ﬁ =0 ;N = 6 suy ra... (vi...)
b)Cho M +0 = 90° ; N + O = 90° suy ra... (vi...)
¢) Cho O va O3 12 hai géc ké bir. Néu Oy = 90° thi... (Vi...)

-

d) Cho M=M ;N =N’ suy ra M=N<w.. (vi...)
25. Pién vao cdc chd trong :
Cho AB= A'B'vaCD = C'D'suyra AB+CD =... (vi...)
26. Cho I 12 trung diém clia AB
1'1a trung diém ciia A'B'
Hay dién ki hiéu thich hgp vao 6 tréng :
IA[] I'' & AB [] AB
27. Cho diém M nim giita A va B diém M’ ndm giitaA’vaB'. Biét AB=A"'B', hay
dién ki hi¢u thich hop vao 6 tréng :
Néu MA > M'A’ thi MB [] M'B'
28. Lap va giai bai todn dao clia bai 1ap s6 5.

§7. ON TAP CHUONG |

Thi du 7 : Cho géc xOy khic géc bet, tia phan gidc Ot. Tir mot diém A trén
tia Ox v€ tia Am // Oy (Tia Am thudc mién trong cia goc xOy ). V& tia phan
gidc An cia goc xAm.

a) Ching minh ring An // Ot

b) Vé tia AH L Ot. C6 nhan xét gi vé tia AH déi véi goc OAm ?
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déng vi ) R, = Rz; 6| = 62 (g1)

goc bang nhau)
. = An//Ot (vi ¢6 cap géc dong vi béng nhau)

Gidi : (Hinh 24)
a) Am // Oy (gt)= XAm = ::asr(c:_ip goc

= A1 = O1 (ciing bing mot nira cta hai

b) AH L Ot (g1) = AH L An Hinh 24
(quan hé gi{ra song song va vuong goc)
Hai goc OAm va xAm la hai géc ké bu, tia An la tia phan gidc cia géc XAm

suy ra tia AH la tia phan gidc cua géc OAH (xem thi du 6)

29,

30.

31

32.

Nhan xét : Néu hai dudng thing song song thi :
— Hai tia phan gidc cua cip goc dong vi song song voi nhau ;
— Hai tia phan gidc cia cip géc so le trong song song véi nhau ;

— Hai tia phén gidc cia cap géc trong cung phia vudng géc vdi nhau.

BAI TAP
Cho hai dudmg thing a va b cit nhau tai mo6t di€ém O & ngoai pham vi & gidy.
Gia sir tia Ot 1 tia phan gidc ctia goc nhon tao bdi hai duomg thing do (trén t&
gidy khong c6 tia nay). Tir mot diém A trén a hdy vé moét dudng thing
a) Song song vai Ot ; b) Vuong géc véi Ot
Cho tam giic ABC cé A =90°. Tia Bx 12 tia d6i cua tia BA. V& tia phan
gidc By cua géc CBx. V& CH LBy va CK_LCB (H,K thuoc tia By). Chimg
minh ring HCA = HCK .
Cho A va B Ia hai géc c6 canh tuong (mg vudng goc. Biél A - B=40°,
tinh s6 do cic géc A va B
Cho géc xOy =m° (0 < m < 180). Tia Ot la tia phan gidc cta géc xOy.
Ldy diém A trén tia Ox (khédc diém O). Qua A vé dudng thing a L Ox.
Chimg minh riing tia Ot va dudng thing a cét nhau.

33 *, Cho 9 dudng thing trong d6 khong c6 2 dudng thing ndo song song. Chimg

minh ring it nhat cling ¢6 2 dudmg thing ma géc nhon giira chiing khong nho
hon 20°.
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Chuong 11

TAM GIAC

MO PAU
A. Mot s6 dang dac biét cia tam gidc :

1. Tam gidc can 1a tam gidc ¢6 hai canh bang nhau.  (hinh 25)
2. Tam gidc déu 1a tam gidc co ba canh bing nhau.  (hinh 26)

3. Tam gidc vuong la tam gidc c6 mot géc vudng. (hinh 27)
4. Tam gidc vudng can la tam giac vudng va can. (hinh 28)
A B
A
B C B C A cC A  C
Hinh 25 Hinh 26 Hinh 27 Hinh 28

B. Cac dudng chu yéu trong tam gidc :
I. Puong thing AM ndi dinh A véi trung diém
M cha canh BC goi 1a dudng trung tuyén (xudt A
phdt tir dinh A) cia tam gidc ABC (goi 1dt 1a trung
wuyén, hinh 29).
Poan thing AM ciing goi 13 dudmg trung tuyén
(xudt phat tir dinh A) cua tam giac ABC. , ;
2. Puong thing AD chira tia phan gidc cia géc
A goi 1a dudng phan gidc (xuat phat tir dinh A) cia
tam gidc ABC (goi tat 1a phan gidc).
Poan thing AD (D € BC) ciing goi la dudng
phan gidge cua tam gidgc ABC (hinh 30).
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3. Pudng thang di qua A Im
dinh A va vuéng géc vdi A
dudng thing BC tai H goi 1 \
dutmg cao (xust phat tir dinh k3
A) ctia tam gidc ABC. Doan B H |[M C
thing AH ciing goi la duong g D C

cao cha tam gidc (hinh 31)

4. Dudng thing m vuodng Hinh 30 . Hinh 31
goc voi canh BC tai trung
diém M cua canh BC goi I
dudmg trung truc tng véi canh BC cia tam gidc. (hinh 31)

§1. TONG BA GOC CUA TAM GIAC

Kién thic cd ban :
inh i : Tdng ba gbc clia mdt tam giac biing 180°.
2. Héqua.

a) Trong tam giac vudng téng hai géc nhon béng 90°

b) Mdi géc ngoai clia mdt tam giac béng téng
clia hai goc trong khong ké vé@i né (do dé 16n A
hon mdi géc trong khéng ké véi nd).

Ka =A+ fS ACx > R ; KE?E > ﬁ(hinh32)
c) Néu hai tam giac cé hai cip gbc béng
nhau tirng d6i mét thi cap géc codn lai cling

bang nhau.

Hinh 32

Bé sung:

Mot tam gidc c6 ihé c6 ba géc nhon (goi 1a
tam gidc nhon) nhung khong thé c6 qua mot géc
ti. Tam gidc c6 mot goc h goi la ram gide ti.

Thi du 8 : Hai dudng thing a va b cit nhau tai
mot diém & ngodi mép & gidy (hinh 33). Hinh 33
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Trong tay chi c6 thuéc do goc, 1am thé nao dé do dugc géc nhon giira hai
dudng thiing a, b (doan thing AB nim trong géc d6).
Gidi : (hinh 34)

Do cdc géc A1 va By r6i ldy 180° trix di téng ,9
A1 + By L

Giai thich : Gia sir a va b cit nhau tai O. Xét W
AAOB co
O+ A2 + By =180° = O = 180° - (A2 + B2) Hinh 34

= 180"~ ((A} +B1)) (tinh chét hai géc d6i dinh)
Nhan xét : Trong mot tam gidc, dé tinh dugc s6 do cua mot goc ta 14y 180°
trir di t1dng s6 do cua hai géc con lai.

Thi du 9 : Cho tam gidc ABC, A=a° (0 < a < 180). Cic dudng phan giic
BD, CE cit nhau tai O. Tia phan gic ciia géc ngoai tai dinh B cit tia CO tai M,
tia phan gidc cha géc ngoai tai dinh C cét tia BO tai N.

a) Tinh s6 do géc BOC

== s 0
b) Chimg minh ring BMC = BNC = %

¢) Xéc dinh gid tri cia a dé BDC = CEA

Gidi : (hinh 35)

a) Xét AABC c6 BD, CE la phan gidc (gt)
nén B) = %fi :C) = %é‘v’i A =2%nén

B+ C = 180° — a°. Xé ABOCc6 e
BOC = 180° —(B; + C1)

B+C 80° — a° 0

=180°= 2 2 =90°+“?.

b) Tac6 BM.L BN ;: CM L CN (tinh chat hai tia phan gidc cua hai géc ké bu).
Xét hai tam gidc vuong BOM va CON c6 cap goc nhon Op = Oz (d6i dinh)

=180° -

nén cap goc nhon con lai phai bang nhau, do d6M =N.
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BOC la g6c ngodi cua tam gidc BOM, suy raBOC = M + MBO.

a() aO

vayﬁ::?c_)E—MBO=9U°+%a"-90"=-2—. Do dé ﬁ:ﬁ:T

¢) Ta cé BDC Ia g6c ngoai cua ABDA nén BDC =A+By, CEA Ia g6c
ngoai cuia ACEB nén @=§+é| : ﬁ=ﬁaﬂ+ﬁz=é+é|
~ B+C 0= 180° — a°
T2

@R=ﬁ+(§1—ﬁ2cA= <> a=060.

Nhan xét :
Qua cdch giai trong thi du nay, dé tinh s6 do ciia mot géc ta c6 thé :

— L4y 180° trir di t6ng s6 do cta hai géc con lai (cau a)

— L4y s6 do cia goc ngoai ¢ mot dinh khéc trir di s6 do cia géc trong khong
ké vGi n6 (cau b)

BAI TAP

34. Cho tam gidc vudng & A, C=40° V& duong phin gidc AD, dudng cao AH.
Tinh s6 do géc HAD.

35. Chimg minh ring véi méi tam gidc bao gi¥ cling t6n tai mot géc ngoai
khong 16n hon 120°.

36. Cho tam gidc ABC vubng goc tai A, phan giic CD.
a) Chimg minh ring géc BDC la géc ti.
b) Giasit  BDC = 105°, tinh B.

37*. Cho tam gidc ABC, O 1a mot diém ném trong tam gi4c.
a) Chimg minh ring BOC = A + ABO + ACO

-

b) Biét ABO + ACO = 90° — % va tia BO Ia tia phan gidc ciia géc B,
chimg minh ring tia CO Ia tia phan gidc cua géc C.

38. Tam gidc ABC c6 géc B > C. V& phan gidc AD.
a) Chimg minh rﬁngﬁc - ADB=B-C.
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39.

b) Dudng thing chia tia phan gidc géc ngodi & dinh A cla tam gidc ABC

cit duomg thing BC tai E. Ching minh ring AEB = gt

(S ]

Tam gidic ABC c6 A =180° —3C

a) Chimg minh ring B = 2C
b) Tir mot diém D trén canh AB vé DE // BC ( E€ AC ). Hay xdc dinh vi tri
cuia D dé cho tia ED la tia phan gidc cua géc AEB.

§2. HAI TAM GIAC BANG NHAU. TRUGNG HOP BANG
NHAU THU NHAT CANH - CANH - CANH (C.C.C)

Kién thifc co ban :

1.

Hai tam gi4c bang nhau la hai tam giac cé ba canh I4n lugt b&dng nhau ting
do6i mot va ba gbéc déi dién vdi ba canh dy ciing béng nhau ting déi mét.
Khi viét hé thirc bang nhau gilta hai tam giac, cac chir cai chi tén cac dinh
tuong ing dugc viét theo cung thir ty.

AB = A'B' AC = A'C',BC = BC'

ARBCNARDBLE Bia o n o ow &
A=A B=B;:C=C

2. Trudng hop béng nhau canh - canh —canh ( c.c.c)
Né&u ba canh clia tam giac nay 1an lugt bang ba canh clia tam giac kia thi
hai tam giac d6 bang nhau.

BG sung :

Quan hé bang nhau cta hai tam gidc ¢6 tinh chat béc céu.
Néu AABC = ADEF; ADEF = AHIK
Thi AABC= AHIK

Thidul0:
Cho tam gidc ABC can tai A. V& trung tuyén AM. Chimg minh ring AM

ciing l1a phan gidc, dudng cao, dudng trung truc cia tam giic ABC.
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Gidi : (hinh 36) AABM va AACM ¢6 : A

AB = AC (g1)
MB = MC (gt)
AM chung
Viy AABM = AACM (c—c—¢)
Suy raAl = A2 va M = M2 8 M g
Hinh 36

Tacé M) + M2 = 180°( hai géc ké bt )

Dodé M =180°:2=90"° = AM LBC.

Vay AM la phan gidc, dudng cao cia AABC. AM vira 12 dudng trung tuyén
vira 1a dudng cao nén AM la dudng trung truc ( img véi canh BC) cia A ABC.

Nhan xét : Trong thi du trén ta da chimg minh hai tam gidc bang nhau theo
trudmg hop canh - canh — canh.

Sau d6 da van dung dinh nghia ctia hai tam gidc bing nhau d¢ suy ta cdc cap
gbc twong tmg cua ching bing nhau, tir d6 chimg minh duge AM ciing la phan
gidc, dutmg cao va dudng trung truc.

BAI TAP

Hai tam gidac bang nhau :

40. Cho bi¢t AABC = AHIK vd AACB = AHIK.Chimg minh rdng A ABC c6
hai géc bing nhau.

41. Chimg minh ring néu AMNP = ANPM thi A MNP I tam gidc déu.

42. Cho A ABC vuong tai A. Bi¢t AABC =ADEF ; ADEF =AHIK va AB =2cm ;
DF =2cm. Chimg minh ring A HIK |2 tam gidc vuong can.

Trudng hgp canh - canh - canh :

43. Trong hinh 37a, 37b cdc doan thing bing nhau dugc ddnh ddu nhu nhau.

Ban hiy tim trong cdc hinh d6 cdc tam gidc bing nhau.
A

>
3
=
3
o]

3
3

D
Hinh 37a Hinh 37b
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44. Cho hai duong tron tam 1 va K ciing ¢6 ban kinh 1,5cm, chiing cit nhau tai A va B.
Vé day AC cha dudng tron tdm I sao cho AC = AB. Chimg minh
rénglﬁé: IAB = KAB. 2

45. Cho A ABC, duong cao AH. Trén nita mat phing b AC khong chita B, vé
AACD saocho AD=BC;CD= AB. Chimg minhriing AB//CD va AH L AD.

§3. TRUONG HOP BANG NHAU THU HAI
CANH - GOC - CANH (c.g.c)

Kién thifc co ban :

1. Néu hai canh va géc xen gila clia tam giac nay lan lugt bang hai canh va
gbc xen gilra clia tam giac kia thi hai tam gidc nay bang nhau.

2. Dac biét : Néu hai canh gbéc vudng clia tam giac vudng nay Ian lugt bang hai
canh gbc vudng clia tam giac vudng kia thi hai tam giac vudng dé bang nhau.

Néng cao:

Trong trudng hop bing nhau canh — géc - canh, cap géc bing nhau phai la
cp goc xen giita hai cap canh bing nhau. Néu khong c6 diéu kién d6 thi hai tam
gidc chua chiic di bing nhau

Tuy nhién, ngudi ta da chimg minh dugce ring :

Néu hai tam gidce nhon ¢6 hai cap canh bing nhau timg d6i mot va mot cap
goc tuong tmg bang nhau ( khong cin xen giira ) thi hai tam gidc d6 bing nhau.

Thi du 11 : Chimg minh dinh If : Trong tam gidc vudng, trung tuyén thudc
canh huyén bing nira canh huyén A

Gidi : (hinh 38 ) '

Trén tia d6i cha tia MA 14y diém D sao cho

MD = MA Bt —y~F—C
AAMBva ADMCc6:
MB = MC (gt)

M) = M2 (d6i dinh)

MA = MD ( do cach vé ) s
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Vay AAMB = ADMC (c—g—¢)
Suy ra AB=DC VAA] = D = AB//CD ( Vi ¢6 cap géc so le trong bang nhau)
Vi ACLAB (gt) nén AC L CD (quan hé gitra tinh song song va vuong goc )

AABC va ACDA c¢6
AB = CD (chimg minh trén)

A =C =9°
AC chung

Viay AABC = ACDA (c-g—) suy ra BC = AD. Vi AM =% AD nén AM =% BC.

. by : 1 =
Nhan xét : Trong cich giai cia thi du trén, dé chimg minh AM =5 BCtada

vé thém doan thing MD sao cho MD = MA, do d6 AM =%AD. Nhu vay chi

con phai chimg minh AD = BC. Trén mot tia cho trudc, dat mot doan thing bing
mot doan thing khdc 12 mot trong nhimg cédch vé dudmg phu dé van dung truong
hop bing nhau cua tam gidc.

46.

47.

48.

49.

BAI TAP
Cho tam gidc déu ABC, phan gidic BD va CE cit nhau tai O. Chimg minh rang :
a) BD LACva CELAB
b) OA =0B=0C
) AOB = BOC = COA tir d6 suy ra s6 do ciia méi goc 4y.
Cho O 1a trung diém ctia AB. Trén hai nra méat phing déi nhau b AB, vé

cdc tia Ax va By ciing vuéng géc v6i AB. Lay diém M trén tia Ax, diém N
trén tia By sao cho AM = BN. Chimg minh rang O 1a trung diém cia MN.

Cho ba diém A, B, C thing hang. Qua C vé mot dudng thing lan luot cét cdc
dudmg trung truc cua AC va BC tai E va F. Chimg minh ring AE // BF.

Cho A ABC, céc trung tuyén BD, CE. Trén tia BD ldy diém M, trén tia CE
lay diém N sao cho BD =~;- BM ; CE =% CN. Chitng minh ring BC =% MN.



50. Cho O la di€m thuoc doan thing AB (khong trung hai ddu miit). Trén cung
mot nira mat phiing by AB vé céc tia Ox va Oy sao cho AOx = BOy < 90°.
Lay diém C trén tia Ox va diém D trén tia Oy sao cho OC = OA va OD =
OB. Chiing minh ring AD = BC.

51. Cho AABC vuong tai A c6C = 45°. V& phan gidc AD. Trén tia déi cia tia
AD lay diém E sao cho AE = BC. Trén tia d6i cua tia CA 1dy diém F sao cho
CF = AB.

Chiing minh rang BE = BF va BE L BF.

52*, Chimg minh ring néu hai canh va trung tuyén thudc canh thir ba cla tam
gidc ndy bang hai canh va trung tuyén thudc canh thir ba clia tam gidc kia
thi hai tam gidc dé bang nhau

§4. TRUONG HOP BANG NHAU THU BA
GOC - CANH - GOC ( G.C.G)

Kién thifc co ban :

1. Né&u mét canh va hai goc ké clia tam giac nay lan lugt bAng mét canh va
hai géc ké clia tam giac kia thi hai tam giac d6 béng nhau.

2. Dic biét : Néu canh huyén va mét géc nhon cla tam giac vudng nay lan
luot bdng canh huyén va mét gbéc nhon cia tam giac vudng kia thi hai tam
giac d6 bang nhau (goi tat 1a trudng hop canh huyén — géc nhon)

Nang cao:

Trong trudng hop bing nhau géc — canh — géc, cép canh bing nhau phai la
cap canh ké véi hai cap goc bang nhau. Néu khong c6 diéu kién do thi hai tam
gidc chua chic da bing nhau.

Tuy nhién c6 thé thay diéu kién cap canh ké bing diéu kién khac nhu sau :

N¢u hai goc cua tam gidc nay bing hai goc cua tam gidc kia va ¢c6 mot cdp
canh ticong ttng bang nhau thi hai tam gidc dé bang nhau.

Thi du 12 : Chimg minh dinh Ii : Hai doan thing song song bi chin giira hai
dudng thing song song thi bing nhau. '
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Gidi : (Iinh 39) a/ /b
| AB//CD %
gt | BC//AD e
SN ST B C
AB=CD / //
KL

BC=AD

, Hinh 39
Noi AC.

AABC va ACDAc6:

Al = é|(capgéc so le trong cia AB//CD)

AC chung

C2 = Az ( cap goc so le trong cua BC// AD )

Vay A ABC = ACDA (g.c.g)

Suyra AB=CD vaBC=AD.

Nhan xét : Viéc noi AC 1am xudt hién trong hinh vé hai tam gidc ¢c6 mot canh

chung 1a AC. Muon chimg minh AB = CD va BC = AD 1a chi c¢in chimg minh
AABC = ACDA. Do hai tam gidc nay da c6 mot canh bing nhau (canh chung)

nén

chi ¢dn chimg minh hai cip géc ké canh d6 biang nhau la van dung duoc

truomg hop biang nhau géc—canh-goc. Diéu nay thuc hién duge nhd van dung
tinh chét clia hai dudmg thing song song.

53.

57*.

114

BAI TAP
Cho goc xOy khdc goc bet va mot diém A & trong goc do. Hay néu cdch vé
mot dudng thing qua A cit Ox, Oy l4n luot tai B va C sao cho AB = AC.

. Cho goéc xOy khdc goc bet. Trén tia Ox lay ba diém A, B, C sao cho

OA = AB = BC. Tir A, B, C vé ba dudng thing song song vdi nhau cit
tia Oy lin luot tai D, E, F. Ching minh rang OD = DE = EF.

Cho AABC. Cic diém D va M di dong trén canh AB sao cho AD = BM.
Qua D va M v& cic dudng thing song song vdi BC cit canh AC lin luot tai
E va N. Chiing minh ring t6ng DE + MN khong dgéi.

. Cho AABC, A= 120°, phan gidc BD va CE cit nhau tai O. Trén canh BC

1ay hai diém | va K sao choBOI = COK = 30°. Chimg minh ring :

a0l LOK; b)BE+CD<BC

Cho A ABC.VEé ra phia ngoai cua tam gidc nay cédc tam gidc vudng can ¢ A
ia ABE va ACF. V& AH L BC. Dudng thing AH cit EF tai O. Chimg minh
rang O 12 trung di¢m cua EF.
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Chuyén dé 4
PHUGNG PHAP TAM GIAC BANG NHAU

1. Ta da bi€t n€u hai tam gidc bang nhau thi suy ra dugc cic cap canh wong
ing bing nhau, cdc cap géc tuong (ing bing nhau. D6 chinh la loi ich cha viéc
chimg minh hai tam gidc bing nhau.

Vi vily muén chimg minh hai doan thing (hay hai géc) biang nhau, ta thudng
lam theo cdc budc sau :

Budc 1 : Xét xem hai doan thing (hay hai géc) d6 12 hai canh (hay hai géc)
thudc hai tam gidc nao.

Budc 2 : Ching minh hai tam giac d6 bing nhau.

Budc 3 : Suy ra cip canh (hay cap goc) tuong tmg bing nhau.

2. Dé tao ra dugc hai tam gidc bang nhau, c6 thé ta phai vé thém dudmng phu
bang nhiéu cich :

— NG6i hai diém c6 sin trong hinh d€ tao ra mot canh chung cta hai tam gidc
(thi du 12)

— Trén mot tia cho trude, dat mot doan thing bang mot doan thing khéc (thi du 11)

- Tir mot diém cho trude vé mot dudng thing song song v6i mot dudng
thing (bai 54, 55)

- Tir mot diém cho truée vé mot dudng thing vuodng géc v6i mot dudng
thang (bai 57)

Ngoai ra con nhiéu cdch khdc ma ban c6 thé tich luy duge kinh nghiém khi
gidi nhiéu bai 1ap.

Thi du 13 : Cho AABC, A = 60° . Phan gidc BD, CE cit nhau tai O. Chimg
minh ring :

a) ADOE can.
b) BE + CD = BC.

Gidai : (hinh 40)

a) Ta c6 BOC = 90° + % (xem thi du 9).

Suy ra BOC = 120°. Hinh 40
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Vé phan gidc OF cha goc BOC (Fe BC), ta duq061 = 62 = 63 =04 =60°.
ABOE = ABOF (g.c.g) = O0E =OF va BE = BF
ACOD= A COF(g.c.g) =0D=0FvaCD=CF
Do d6 OE = OD (vi cung bing OF)= ADOE la tam gidc céan.
b) Ta cé BE + CD = BF + CF hay BE + CD =BC.
Nhan xét :
- Thi du trén cho ta thém mot ciach vé duong phu :
Vé phan gidc OF cia ABOC. Poan thing OF chinh 12 mot doan thing trung
gian dé so sdanh OD véi OE
— Ta ciing c6 thé vé dudng phu bing céch khdc :
Trén BC ldy diém F sao cho BF = BE, ta chi con phai chimg minh CD = CF
(ban doc hay chimg minh hai cap tam giac bing nhau)
Thidul4 :
Cho hai diém A, B trén cing mot nira mat phing by xy. Hay xdc dinh mot
diém Oexy sao choAOx = BOy.
Giai : (hinh 41)
— Vé AH Lxy (Hexy) roi kéo dai

A B
1ay mot doan HC = HA H V
X ~ 0 y
— N6i BC cét xy tai O /
- N6i OA ta dugc C
claef T e Hinh 41
AOx = BOy

That vay, AAOH = ACOH (c. g.¢c)

Suy ra O = 63 : C60, = 03 (d6i dinh) nén O; = 0,
Nhan xét :

Cich vé dudng phu trong thi du ndy nhiam tao ra goc thi ba [63) lam géc
trung gian dé so sdnh hai géc 6| va 62
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38.

59.

60.

61,

62,

BAI TAP

Trong hinh 42 ¢6 AC va BD cit p N C
nhau tai trung diém cua méi "
doan. M va N thir ty |2 trung diém
cia AB va CD. Chimg minh ring
O la trung diém cua MN,

Cho AABC, A nhon. V@& cic
dudmg cao BD va CE. Trén tia doi
cua tia BD ldy diém I, trén tia d6i
cua tia CE 1y diém K sao cho BI = AC va CK = AB. Ching minh ring
A AIK vubng can.

Cho goc vuong xOy, diém A trén tia Ox, diém B trén tia Oy. Ldy diém E
trén tia doi cia tia Ox, diém F trén tia Oy sao cho OE = OB ; OF = OA.

a) Chimg minh ring AB = EF vi ABL EF.

b) Goi M va N ldn lugt 1a trung diém cia AB va EF. Chimg minh ring
AOMN vudng cin.

Cho AABC. Qua A v& dudng thing xy // BC. Tir diém M trén canh BC vé
cdc dudmg thing song song vai AB, AC chiing ciit Xy theo thi v tai D va E.
Chimg minh ring :

a)A ABC = AMDE.

b*) Ba dudng thing AM, BD, CE cung di qua mot diém.

Hinh 42

Tam gidc ABC va tam gidc A'B'C' ¢6 AB=AB' ; AC=A'C’. Hai goc A va

A'bi nhau. VE trung tuyén AM réi kéo dai mot doan MD = MA. Chimg
minh ring :

:l)AT!B“—'K' g
b) AM =%B’C'.

Cho tam gidc ABC. V& ra ngodi tam gidc ndy cdc tam gidc vuong cin tai A
la ABE vi ACF.
a) Chimg minh BF = CE va BF L CE.

b) Goi M Ia trung diém cia BC, chimg minh ring AM =%EF.
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§5. TAM GIAC CAN
Kién thifc cd ban :
1. Binh nghia : Tam giac can la tam giac c6 hai canh bang nhau.
- Hai canh bang nhau la hai canh bén.
— Canh con lai goi la canh day
Dac biét: Tam giac déu la tam giac c6 ba canh béng nhau.
2. Tinhchét: Trong tam giac can hai géc & day béing nhau.
Pacbiét: - Trong tam giac vudng can, mdi gbc nhon bing 45°.
— Trong tam giac déu mbi goc béng 60°.
3. DA&u hiéu nhan biét : Tam giac c6 hai géc bang nhau la tam giac can.
Déac bigt: - Tam giac c6 ba géc bang nhau la tam giac déu.
- Tam giac ¢6 hai géc bang 60° la tam giac déu.
— Tam giac can c6 mdt goc béing 60° |a tam giac déu.
Bd sung :
1. Trong mot tam gidc vuong c6 mot géc nhon bing 30° thi canh d6i dién véi
g6c Ay biing ntra canh huyén.
2. Trong mot tam gidc vuong c6 mot canh géc vudng bing nira canh huyén
thi géc doi dién vai canh géc vuong Ay bing 30°.
3. Trong tam gidc can :
— Hai trung tuyén tmg vai hai canh bén bing nhau
- Hai phan gidc img v6i hai canh bén bang nhau
— Hai dudng cao img v6i hai canh bén bing nhau.
Duing phuong phdp tam gidc bing nhau ban doc c¢é thé chimg minh dé dang
cdc tinh chat trén.

Thiduls:
Chimg minh ring néu mdt tam gidc cé trung tuyén thuéc mot canh bing nira
canh ay thi tam gidc d6 1a tam gidc vuong.
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Gidi : (hinh 43 )

C
AABC
MB = MC M
GT
AM = ‘]‘ BC P 1
: A B
KL | AABC vuong Hinh 43

Ta c6 MA = MB = MC (suy tir gt). Cic tam gidc MAB, MAC cén 1ai M.
Suy ra A1 =B ; A =C(hai goc o ddy).
-~ - (4]

Vay Al +A2=B+Chayy A=B+C = '8;)

=90°. Vay A ABC vuong tai A,

Nhan xét : — Dinh ly trong thi du nay 1a dinh li dao cua dinh li trong thi du 11

— Dinh Ii nay cho ta mot ddu hiéu nhdn biét tam gidc vuong, tir dé6 chimg
minh duge hai dudng thang vuong goc.

Thi du 16 : Cho tam giac nhon ABC, A=60° dudng cao BD. Goi M, N lin
luot 1a trung diém cua AB, AC

a) Xdc dinh dang cua cdc tam giac BMD, AMD

b) Trén tia AB 14y diém E sao cho AE = AN. Chiing minh CE L AB.

Gidi : (Hinh 44)

a) Xét tam gidc vuong ABD ¢6 DM la trung tuyén

thuoc canh huyénnén MD =MA=MB (= % AB).

VayAMBD, AMAD can tai M ; thém nira
A =60 (g0) nén A MAD déu.

b) AAEN co6 AE = AN (gt) = AAEN cin ;
lai c6 A =60° (gt) = AAEN déu =EN =NA =

Hinh 44

; 1
NC = %AC. AEAC c6 trung tuyén EN = ;AC
nén A EAC vuong tai E, tic 1a CE L AB.
Nhan xét : Ddu hiéu tam gidc can c6 mot géc 60° 1a tam gidc déu 1a mot
diu hiéu hay diing dé chimg minh tam gidc déu. Gée 60° d6 c6 thé 1a gée & ddy

hoac 1a géc ¢ dinh.
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64.

66.

67.

68.

69,

70.

BAI TAP
Tinh cdc goc con lai cia mot tam gidc can biét tam gidc can nay c6 mot
26c bang :
a)110° ; bya°

. Cho AABC can tai A, A=36° V& phan giac BD. So sanh DA vé6i DB

Cho AABC vuong can tai A. Vé ra ngoai A ABC tam gidc can BCM c6 day
BC va géc & ddy 15°. VE tam gidc déu ABN ( N thuéc nira mat phing by
AB ¢6 chira C). Chimg minh ring ba diém B, M, N thang hang.

Cho A ABC vuong 13i A. Trén canh BC 1ay hai diém M va N sao cho BM = BA ;
CN = CA.TinhMAN .

Cho tam gidc ABC vubng tai A ( AB < AC ), phan gidc AD. Tir D vé mot
dudng thing vuong géc vai BC cit AC tai M. Tinh MBD

Tam gidic ABC c6 duong cao AH va trung tuyén AM chia géc A thanh ba
goéc bang nhau. Chimg minh ring AABC la tam gidc vuong va AABM la
tam gidc déu.

Tam gidc ABC c6 B =75°; C=60°. Kéo dai BC mot doan thing CD sao

¢ho CD = % BC. Tinh ADB.

71*. Mat phing dugc 16 kin bdi hai mau xanh va dé. Chimg minh ring t6n tai 2

diém cuing mau cdch nhau diing mot don vi.

§6. DINH LI PY-TA-GO VA TRUONG HOP BANG NHAU

DAC BIET CUA TAM GIAC VUONG

Kién thifc co ban :

1
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Trong mét tam giac vudng, binh phuong canh huyén béng téng binh
phuong hai canh gbc vudng.

D3o lai, néu mdt tam giac cé binh phugng mét canh béng tdng binh phuong
hai canh kia thi tam giac d6 la tam giac vuéng



Trong hinh 45 : A

. o 2 2 2
_ﬁ=90 —~ i =b +C B a C

3. Heé qua : Néu canh huyén va mét canh géc Hinh 45
vudng cla tam giac vuéng nay lan lugt
bang canh huyén va mét canh géc vudng clia tam giac vudng kia thi hai tam
giac d6 bang nhau (goi tét la trudng hdp canh huyén — canh géc vudng)

Nang cao :
1. Tam gidc vuong can c6 canh bén bang a thi canh huyén bang ay2.
2. Khoang cdch giira hai diém trong mat phing toa d6 (Hinh 46)
A(Xpiy):iB(xaiy,) y
AB’ = (x, - x)7 + (y2 -y))’

AB= \j(xz ‘M)z +(y; ‘)/1)2

Thi du 17 : Tam gidc ABC c6 AB =24 ;
AC=32; BC=40.

‘Trén canh AC 1y diém M sao cho AM =7.

Chimg minh rang :

a) Tam gidc ABC vuodng

b) AMB=2C

Gidi : (hinh 47)

a) AABCc6 AB’+AC’ =247 +32%=1600;

BC? = 1600. Vay AB® + AC* =BC.

Suy ra A ABC vuong tai A (dinh 1i Py—ta-go dio)

b) Ap dung dinh li Py—ta-go vao tam gidc vuong :
AMBtacé:

BM’ = AB % + AM 2 =247 + 72 = 625 = BM = /625 = 25.

Mat khéc, MC = AC — AM = 32 — 7 = 25.Vay MB = MC suy ra AMBC can
tai M do d6B) = C.

AMB = By + C (tinh chat géc ngoai cia AMBC ) hay AMB =2C

Hinh 46

40 C
Hinh 47
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Nhan xét : — Nh& ¢6 dinh 1i Py—ta~go ma ta ¢6 thé tinh dugc mot canh cua
tam gidc vuong Khi biét hai canh con lai.

— Dinh If Py-ta—-go ddo cho ta thém mot cdch ching minh hai dudmg thang
vuong goc.

BAI TAP
« Dinh li Py-ta-go

72. Tam giic ABCco goc A th, C=30°; AB=29, AC=40. V& duong cao AH, tinh BH,

73. Tam gidic ABC c6 AB =25, AC = 26, dudong cao AH = 24, Tinh BC.

74. Cho tam giic ABC vuong tai A (AB < AC), dudng cao AH, trung tuyén AM.
Biét AH =40, AM = 41, tinh ti s6 do dai hai canh géc vuong AB va AC.

75. D6 dai cic canh géc vudng ciia mot tam gidc vudng ti 1¢ vdi 8 va 15, canh
huyén dai 51cm. Tinh dé dai hai canh géc vuong.

76*. Cho tam gidc ABC vuong tai A, dudng cao AH. trén d6 14y diém D. Trén tia
doi cia tia HA 1dy mot diém E sao cho HE = AD. Pudng thing vuong goc
vGi AH tai D cat AC tai F. Chimg minh rang EB L EF.

77. MOt cay tre cao 9m, bi gdy ngang than, ngon cay cham dat cich goc 3m.
Hoi diém gdy cdch goc bao nhiéu ?

78*. Trong mat phing toa do Oxy, cho cic diém A(5 ; 4); B (2;3): C (6;1).
Tinh cic géc cua AABC

e Trudng hdp bang nhau dic biét ciia tam giac vudng

79. Cho AABC, trung tuyén AM ciing la phan gidc.
a) Chimg minh ring A ABC can
b) Cho bi¢t AB =37, AM = 35, tinh BC
80. Mot tam gidc c6 ba dudng cao bing nhau.
a) Chimg minh ring tam gidc dé 12 1am gidc déu.
aV3

b) Biét méi dudmg cao c6 do dai léT , tinh d¢ dai méi canh cua tam gidc do.

81. Cho ntra duong tron 1am O, dudng kinh AB. Trén nira dudng tron 1dy hai
diém M va N sao cho AM = BN. Goi C la giao diém clia AN v6i BM. Chiing
minh AABC can.
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Chuyén dé 5
MOT CACH VE HINH PHU :
"PHUONG PHAP TAM GIAC PEU"

Khi gidi todan hinh hoc, ta gdp mot s6 bai todn ma néu khong vé thém dudng
phu thi ¢6 thé bé tic. Néu biét vé thém dudmg phu thich hop tao ra su lién h¢ gilta
cic y€u 16 da cho thi viée gidi todn s¢é duge thudn 1gi. Thong thuong vé dudmg phu
dé 1a0 ra cdc tam gidc bing nhau. Ta dd ding mot s6 cich vé dudmg phu nhu sau :

- V& trung diém ciia doan thing, v& tia phan gidc ciia mot goc.

- Trén mot tia cho trude, dat mot doan thing bang mot doan thing cho trudc.

- Tir mot diém v& mot duong thing song song hay vuong goc v6i mot dudmg
thing cho trudc.

~ C6 khi don gidn chi la v& thém dudng thing di qua hai diém hoic vé thém
giao diém cua hai dudng thing.

Bay gio, cic ban hdy lam quen véi mot cdch vé dudng phu mai @ “Phuong
phdp tam gidc déu” Phuong phdp nay tao thém duge vao trong hinh vé cdc canh
bing nhau, cic géc bang nhau gitp cho viée giai todn duge thudn lgi. Cic ban
hiy bit ddu bang mot bai todn dién hinh dudi day.

Thi du 18 : Cho tam gidc ABC cin tai A, A = 20°. Trén A
canh AB ldy diém D sao cho AD = BC. Chimg minh ring

—

DCA =

-

1
e D
Gidai : (hinh 48)

AABC cin tai A, A = 20" (1)

- 180° -20° _

suyra B=C > 80°.
Vé tam gidc déu BCM (M va A cung thudc nira mat B C
phing bd BC), ta duge AD = BC = CM. Hinh 48

AMAB = AMAC(c.c.¢)
Suy ra MAB = MAC =20" : 2=10°
ABM = ACM = 80° - 60° = 20°
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ACAD va A ACM c6
AD = CM (ching minh trén)

CAD = ACM (=20
AC chung

p—

Vay ACAD=AACM (c. 2. ¢) suy a DCA = MAC =10, dodé DCA = — BAC .

N | -

Nhan xét :

1. Dé bai cho tam gidc can ABC c6 gée & dinh 13 20°, suy ra goc & ddy 1a 80°.
Ta thily 80° = 20°=60° 1a s6 do mbi goc ctia tam gidc déu. Chinh sy lién hé ndy goi
y cho ta v& tam gidc déu BCM vio trong tam gidc ABC. Vi gia thiét AD = BC thi
vé tam déu nhur vy ta c6 mo6i quan h¢ bing nhau giita AD vdi cdc canh clia tam
gidc déu gidp cho viéc chimg minh tam gidc bing nhau dé dang.

2. Ta ciing ¢6 thé gidi thi du trén bing cich vé tam gidc déu kiéu khdc :

— V& tam gidc déu ABM ( M va C ciing thudc mot nira mat phing bo AB )

— V& tam gidc déu ACM ( M va B cling thudc mot nira mat phing b AC )

— V& tam gidc déu ACM (M va B thuoc hai nita mat phing déi nhau qua b AC)

Ngoai ra con nhimg cédch vé tam gidc déu khéc ciing gitp ta tinh duge goc
DCA dén t6i diéu phai ching minh. Ban hay thir xem.

Thi du 19 : Cho tam gisic ABC vuong tai A,C = 15°. Trén tia BA 1dy diém
O sao cho BO = 2AC. Chimg minh ring AOBC cén.

Gidgi (H.49) 0

AABC vuong tai A, C = 15° (g1)

suy ra B = 75°
Vé tam gidc déu BCM (M va A cung thuoc mot nira
mit phing bd BC) H

Ta dugec OBM = 15°
Goi H 1a trung diém cua OB thi AHMB = AABC (c.g.c)

= H=A =90°
Ay 0
= AMOB can':a BMO = 150 Hinh 49
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nay

déu

= CMO = 360° - (150° + 60°) = 150°

AMOB = AMOC (c.g.c)

= OB = OC. Viay AOBC céan

Nhan xét : Ta thay 75" - 15” = 60° 1a s6 do mdi goc cia tam gidc déu. Diéu
2oi ¥ cho ta vé tam gidc déu BCM nhu trén. Nh& ¢6 cdc canh cia tam gidc
bang nhau, cic goc cta tam gidc déu la 60°, ta chimg minh dugc AHMB =

AABC ; AMOB = AMOC din 16i AOBC can, dé chinh 13 téc dung cia "phuong
phdp tam gidc déu".

82.

83.

84.

85.

86.

87.

88%*,

BAI TAP
Cho tam gidc ABC can tai A, A= 80°. Goi O la mot diém & trong tam gidc
sao cho OBC =30°; OCB= 10°. Chimg minh ring A COA cén.
Cho AABC céan tai A, A = 100°. Goi O la mét diém nam trén tia phan gidc
ctia géc C sao cho CBO=30°. Tinh CAO
Cho tam gidc ABC vuong can tai A. Diém O & trong tam giic sao cho

OBC =30°; OCB=15°. Ching minh cdc tam giic AOC, AOB can.

Cho tam gide ABC can tai A,A =30°. Trén nira mat phing b AB c6 chifa
C vé tia Bx L BA. Trén tia Bx 1dy diém N sao cho BN = BA. Tinh géc BCN.

Cho AABC can tai A, A= 100°. Trén tia AC 14y diém D sao cho AD = BC.
Tinh CBD.

Cho AABC can tai A, A= 108°. Goi O la mot diém nam trén tia phan gidc
cta goc C sao cho CBO = 12°. V& tam gidc déu BOM (M va A cung thuoc
mot nira mat phing by BO). Chimg minh ring :

a) Ba diém C,A, M thang hang.

b) Tam gidic AOB can.

Cho AABC cin tai A, A = 80°. Trén canh BC Idy diém 1 sao cho BAI = 50°;
rén canh AC ldy diém K sao cho ABK = 30°. Hai doan thing Al va BK cit
nhau tai H. Chimg minh ring A HIK can.
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§7.ON TAP CHUONG II

Thidu 20 : .
Cho tam giac déu ABC. Trén hai canh AB va AC ldn lugt 14y hai diém M va

N sao cho AM = CN. Goi O la giao diém ciia CM va BN. Chimg minh ring :

a) CM = BN
b) S6 do clia géc BOC khong déi khi M va N di dong trén hai canh ABAC

thod man diéu kién AM = CN.

89.

90.
91.

92.

Gidai : (hinh 50)
a) AACM va ACBN ¢o:
AM = CN (g1)
A=C (=60
AC =CB (g1)
Vay AACM = ACBN (c. g.c)

Suyra CM =BN va 61 = l§| Hinh 50
b) Tacé By +Cs =C) + C2 =60°.
Xét ABOC ¢6 BOC = 180° (B + C2)= 180° - 60° =120° (khong doi)

BAI TAP
Cho AABC, hai dudng cao BD, CE cét nhau tai H. Cho biét AC = BH.
Chimg minh ring A ABC c¢6 géc B hoac bing 45° hoac bing 135°.
Dung thudc va compa dé chia goc vuong cho truée thanh ba géc bang nhau
Cho A ABC vuong can & A. Qua A vé dudng thing d thay déi. Vé BD va CE
ciing vuong goc véi d (D,E e d). Chimg minh rang t6ng BD® + CE? ¢6 gia
tri khong déi.
Tam gidc ABC c6 AB=1; A =75";B=60°. Trén nira mat phing bi BC

c6 chia A vé tia Bx sao cho CBx = 15° Tir A vé mot dudng thing vuong
gbc voi AB, cit Bx tai D.



a) Chimg minh ring DC L BC.
b) Tinh t6ng BC? + CD’.

93. Tam gidc ABC vuong can tai A, trung tuyén AM. Trén canh AB lay diém E,

94.

trén canh AC ldy diém F sao cho EMF = 90°. Chimg minh ring AE = CF.
Cho AABC cin tai A (AB > BC). Trén tia BC ldy diém M sao cho MA =
MB. V@ tia Bx //AM (Bx va AM cling nim trong nira mat phang b AB).
Trén Bx 14y diém N sao cho BN = CM. Chimg minh ring :

a) m = ACM
b) AAMN can.

95, Tam gidic ABC c6 AB > AC.Tu lrung. diém M cua BC vé mot dudng thing

vuong goc vai tia phan gidc cta géc A, cit tia phan gidc tai H, cit AB, AC
ldn luot tai E va F. Chiing minh ring :

a) BE=CF;

b)AE:AB+AC; BE = AB - AC
2 2

)fiﬁﬁ: ACE;-B
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Chuong Il
QUAN IIE GIUA CAC YEU TO TRONG TAM GIAC.
CAC DUGNG DPONG QUY TRONG TAM GIAC

§1. QUAN HE GIJA GOC VA CANH POI DIEN
TRONG MOT TAM GIAC

Kién thifc cd ban :

1. Trong mot tam giac :
— Gobc dai dién vdi canh 16n hon 1a goc 16n hon
— Canh déi dién v@i géc I6n hon la canh 1é6n haon,

Trong hinh 51 A
AABC [\
AB < A‘C < C<B B C
2. Hé qua: Trong mdt tam giac : Hinh 51

— Gbc doi dién véi canh nhd nhat la goc nhon.

— Canh dgi dién v&i goc tu (hoac goc vudng) 1a canh 16n nhat.
Bé sung :

Quan hé giira géc va canh do6i dién chi ding khi cdc géc (hoac cdc canh)
cung thudoc mot tam gidc. Néu hai géc (hodc hai canh) ma ta cin so sianh thudc
hai tam gidc khdc nhau thi khong van dung dugc cic dinh i d6.

Tuy nhién, néu hai tam gidc c¢6 thém diéu kién hai cap canh bing nhau timg
doi mot thi quan hé néi trén s€ ding. Ta cé dinh 1i sau ( hinh 52)

A ABCva AABC'c6: i i
AB= A'B' ; BC=BC'. /\ \
Khidé AC<AC' < B< B , »
S B cC B €
Hinh 52
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Thi du 21 : Cho AABC, AB < AC, phan gidc AD. Chimg 16 ring :

a) Géc ADC 1a géc

b) DC > DB

Gidi : (hinh 53)

a) Tam gidc ABC c6 AB < AC (gt) nén
C<B

Xét hai tam gidc ABD va ACD c6

A=Az @ | Hinh 53

ﬁ > é(chfmg minh trén)
Suy raADB < ADC, md ADB + ADC = 180° (ké bi)

— 180" o — :
Nén ADC > " 90", Vay ADC a géc .

b) Trén tia AC 1ay diém E sao cho AE = AB.

AADB = AADE (c.g.c) suy ra DB = DE (1) va ABD = AED do d6
CBx = CED (cung ké bu véi hai géc bing nhau).

CBx > é(t[nh chat goc ngoai cua tam gidc ABC) suy raCED > C, do d6
DC > DE (2).

Tie (1) va (2) suy ra DC > DB.

Nhan xét :

1. O cau b ta phai so sénh DC va DB, hai doan thing nay khong phai 12 hai
canh cta mét tam gidc nén khong van dung duge dinh Ii vé quan h¢ gitra goc va
canh doi dién trong mot tam gidc. Ta di chuyén DB va DC vé cing mot tam gidc
bing cdch v& dudmg phu nhu trong bai gidi. Lic d6 DB = DE, ta chi con phai so
sanh DC vdi DE & cing mdt tam gidc CDE.

2. Trong cdch gidi cta thi du nay ta da dung hai cdch dé so sdnh goc :

- Quan h¢ giita géc va canh d6i dién trong mot tam gidc,

— Quan h¢ giira géc ngoai cua tam gidc vai géc trong khong ké.

BAI TAP
96. Cho tam gidc ABC, A 2 90°. Trén céc canh AB, AC lin luot 18y céc diém
M va N khong triing véi céc dinh ctia tam gidc. Chimg minh ring BC > MN.
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97. Cho AABC, cic tia phan gidc cla goc B va C cét nhau tai O.
a) Trong ABOC, canh nao I6n nhat ?
b) Gia sit OB < OC hay so sdnh AB vai AC.
98. Cho AABC, trung tuyén AM. Biét BAM > CAM hiy so sénh B v6i C

99. Cho tam gidc déu ABC. Trén canh BC ldy diém M sao cho BM = % BC.

Chimg minh ring BAM < 20°.
100*. Cho A ABCcan tai A. Goi M la mot diém nim trén canh BC sao cho MB < MC.
L4y diém O trén doan thing AM. Chimg minh ring AOB > AOC.

101. Tam gidc ABC c6 AB < AC. V& ra ngoai tam gidc ABC céc tam gidc déu
ABD va ACE. Goi M Ia trung diém ctia BC. So sénh MD vé6i ME.

§2. QUAN HE GIUA BUONG VUONG GOC
VA DPUONG XIEN, GIUA DUONG XIEN VA HINH CHIEU

Kién thirc co ban :
1. Néu AH va AB lan lugt Ia dudng

£ A A
vudng goc va dudng xién ke tior A
dén dudng thdng a thi AH < AB
(hinh 54a)
* B H il g <

2. Né&u AB, AC la hai dudng xién ké
tr A dén duong thdng a ; HB va

HC Ian lugt 1a hai hinh chiéu cla Hinh 54a Hinh 54b

AB va AC thi : i

AB > AC < HB > HC (hinh 54b)

AB = AC < HB = HC [X
Nang cao : a H M

Cho A¢ga, Me a. Vé AH L a (hinh 55) Hinh 55

Taiuoncé6 AM= AH (ddu = < M tring véi H)
Suy ra AM ngin nhit 1a bing AH (khi va chi khi M tring véi H)
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Thidu22:

Cho O 1a mot diém nam trong AABC. Biét AO = AC, chiing minh ring
A ABC khong thé can tai A

Gidai : (hinh 56)

Goi M la giao diém cua tia CO véi canh AB.
Vi O ndm trong AABC nén diém M nam giira A
va B suy ra AM < AB (1),

Vé AH LCM (H € CM). Tac6é AC = AO nén
HC = HO (quan hé¢ gitra dudng xién va hinh
chi€u). Mat khac HO < HM nén HC < HM suy ra
AC < AM (2). Tur (1) va (2) suy ra AC < AB. Vay
A ABC khong thé can tai A.

Hinh 56

Nhan xét :

. Viéc vé thém dudng phu AH LCM lam xuét hién trong hinh vé dutng
vuong goc, cdc dudmg xién va hinh chiéu, giip ta van dung duoc dinh Ii vé quan
hé gitra duong xién va hinh chiéu cua chiing.

2. Trong cdch giai clia thi du trén, dé chimg 16 doan thing nay nhé hon doan
thing khéc ta di dung :

— M6i quan h¢ giita dudng xién va hinh chiéu.

— MO0i quan h¢ giita mot s6 hang cua téng (12 AM) v6i 10ng ctia hai s6 hang (1a AB)

- Ciing ¢6 thé diing quan hé giita canh va goc d6i dién trong mot tam gidc
(khong cdn vé AH L CM ; ban thir chimg minh xem)

BAI TAP

102. Cho xOy = 45°. Trén tia Oy I4y hai diém A, B sao cho AB =+/2 . Tinh do
dai hinh chiéu cla doan thing AB trén Ox.

103. ChoA ABC, cdc géc B va C nhon. Diém M niam giira B va C. Goi d 1a t6ng
cdc khoang céch tir B va C dén dudng thing AM.

a) Ching minh ring d< BC
b) Xic dinh vi tri cia M trén BC sao cho d ¢6 gid tri I6n nhat.
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104. ChoAABC can tai A, trén hai canh AB va AC ldy hai diém M va N sao cho
AM = AN. Ching minh ring :

a) Cic hinh chi¢u ciia BM vi CN trén BC bing nhau.

b) BN >~————BC*;MN

105. Cho AABC vuong tai B, phan gidgc AD. Tir C vé mot dudng thing vudng géc
vai BC ¢t tia AD tai E, Chimg minh ring chu vi A ECD 16n hon chu vi A ABD.

§3. QUAN HE GIUA BA CANH CUA MOT TAM GIAC.
BAT DANG THUC TAM GIAC

Kién thifc co ban :

Trong mot tam giac, dé dai mét canh bao gid

g b
ctng I16n hon hiéu va nhd hon téng cac do ‘/.\
dai cua hai canh con lai.

B a
Trong hinh 57 :

lb-cl<a<b+c Hinh 57
Nang cao:

I. Muon chimg 16 ba doan thing a, b,c (a2b2c) la ba canh cia mot tam
gidc ta cdn chimg minha<b + ¢ lada
2. Vai 3 diém A, B, C bat ki, bao gid ta ciing ¢o :
AB < AC + CB (diu = <> Cnim giita A va B)
Thi du 23 : Cho hai doan thing AB va
CD cit nhau tai O ; AB = 6, CD = 4. Chimg
minh ring trong 4 doan thing AC, CB, BD,
DA t6n tai hai doan thing nho hon 5.

c
ﬂ\
. A B
Giai - (hinh 58)
D

Xét AAOCc6 AC<OA +0C.
X¢ét ABOD ¢c6 BD < OB + OD.

Hinh 58
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Vay AC + BD < OA +OC + OB +OD
AC+BD<AB+CD=6+4=10.

Suy ra mot trong hai doan thing AC, BD nho hon 5.

Chimg minh trong v ta duge mot trong hai doan thang AD, BC nho hon 5.

Nhu vay trong 4 doan thing AC,CB, BD, DA t6n tai hai doan thing nhé hon 5.

Nhan xét : Trong thi du trén, dé chimg minh ¢6 mot doan thing nhé hon 5
(hoac a ), ta xét t6ng cta hai doan thing réi chimg minh téng dé nho hon 10
(hodc 2a), khi d6 t6n tai it nhat mot doan thing nho hon 5 ( hoic a)

Str dung bat dang thic tam gidc 12 mot trong nhimg phuong phép thuimg
dung dé chimg minh hai doan thing khong bing nhau.

BAI TAP

106. Chu vi mot tam gidc can 1a 21cm. Biét mot canh dai 4cm, canh dé la canh
bén hay canh day ?

107. Chu vi mot tam gidc can 12 15cm, canh ddy bang a. Biét do dai mdi canh la
mot O wr nhién (cm). Tim cdc gid tri cha a.

108. Tam gidc ABC ¢6 AB > AC, phan giic AD. Lay diém M thuoc AD (M
khong trung véi A). Chimg minh rang AB — AC > MB - MC.

109. Cho tam gidc déu ABC, O la mot diém bat ki nam trong tam gidc. Chimg
minh ring 3 doan thing OA, OB, OC thoa man bét ding thic tam gidc.

110*. Cho AABC vuong can tai A, canh bén bing 5 va hai diém M, N bat ki.
Chimg minh ring trén cdc canh cia A ABC t6n tai mot diém sao cho tong
cic khoang céch tir d6 dén M va N 16n hon 7.

§4. TINH CHAT BA DUONG TRUNG TUYEN
cUA TAM GIAC

Kién thifc cd ban :

Ba dudng trung tuyén clia mot tam giac déng quy tai moét diém (diém nay
goi la trong tam cla tam giac).

L - . .
Trong tdm cach méi dinh mot khoang bang 3 do dai trung tuyén di qua dinh ay.
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Néng cao :

1. Hai tam gidc ¢6 chung mot dinh va cé
chung mot trung tuyén xudt phét tir dinh 4y thi F E
¢0 cung mot trong tdm.

2. Trung tuyén cua mot tam gidc chia tam
gidc thinh hai tam gidc c6 dién tich bing nhau.

3. Ba trung tuyén cta tam gidc chia tam gidc Hinh 59
thanh 6 tam gidc nho c6 dién tich bang nhau.(hinh 59)

Thi du 24 : Cho AABC, trung tuyén BM, CN cit nhau tai G. Cho bi¢t BM =
CN, ching minh ring AG L BC

Giui : (hinh 60))

G 14 trong tAm cuia tam gidc ABC nén BG =§BM H A

a
CG= %CN ma BM = CN (gt) nén BG = CG va GM =GN. N M

AGBN = AGCM (c.g.¢) suy ra BN = CM do d6 AB = AC. "
C

Vay AABC can 1ai A. B

Vi G la rong tam cia AABC nén AG 1a dudng trung
tuyén, do d6 AG L BC (linh chat trung tuyén cua tam gidc can)

Nhan xét : T tinh chat ba trung tuyén cing di qua mot diém ta suy ra
dudmg thing di qua mot dinh cla tam gidc va trong tdm cla n6 ciing 12 dudng
trung tuyén. Ta di van dung diéu nay d€ giai thi du trén.

Ta ciing ¢6 thé dung tinh chét cia trong tam tam gidc dé chimg minh hai doan
thdng bing nhau hoac doan thing nay gdp doi, gap ba mot doan thing khic.

Hinh 60

BAI TAP
111. Cho AABC can tai A, dudng cao AH. Trén tia d6i cua tia HA 14y diém D
sao cho HD = HA. Trén tia d6i cia tia CB 14y diém E sao cho CE = CB.
a) Chimg minh ring C 12 trong tAm ciia A ADE
b) Tia AC cit DE tai M. Chitng minh ring AE // HM
112. Cho AABC. Trén canh AB 14y hai diém D va E sao cho AD = BE. Trén canh

AC ldy hai diém F va H sao cho AF = CH. Chimg minh riing cdc tam gidc
BFH va CDE c6 cing mét trong tam.
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113. Tam gidc ABC c6 AB < AC, hai trung tuyén BE va CF cit nhau tai G. Goi
D la trung diém cta BC. Chimg minh ring :
a) Ba diém A, G, D thing hang.

b) BE < CF

¢) AD, BE, CF thoa man bét ding thiic tam gidc.
114. Cho A ABC, céc trung tuyén AD, BE, CF cét nhau tai G. Ching minh ring :

AB+AC

a) AD
a) < 3

) BE+CF>%BC.

c) %chu vi AABC < AD + BE + CF <chu vi AABC.

115. ChoAABC, O 1a mot diém nim trong tam gidc. V& BH va CK vuong goc
dudmg thing AO. Cho biét cdc tam gidgc AOB, BOC, COA c6 dién tich biang

nhau, chimg minh rang :
a) BH =CK

b) O la trong tam cia A ABC.

§5. TINH CHAT TIA PHAN GIAC CUA MOT GOC.
TiNH CHAT BA BUONG PHAN GIAC CUA TAM GIAC

Kién thifc c¢d ban :

1.

Piém nam trén tia
phan giac clia mot goc
thi cach déu hai canh
clia géc do.

Do lai, diém nidm bén
trong mot goc va cach
déu hai canh cla géc
thi ndm trén tia phéan
giac ctia gbc do (hinh 61)

Hinh 61 Hinh 62

Ba dudng phan giac clia mot tam giac déng quy tai mot diém. Diém nay
cach déu ba canh clia tam giac (hinh 62).
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Bo sung : A

Trong mat tam gidc, cdc dudng
thing chiia tia phan gidc cla hai géc
ngoai va tia phan gidc cua goc trong
khong ké ciing di qua mot diém. Diém
nay cdch déu ba dudng thing chia ba
canh cua tam gidc (hinh 63)

Thidu2s:

Cho AABC, A= 120° cdc dudng
phan gidc AD, BE, CF.

Tinh chu vi ADEF biét DE = 21,
DF = 20.

Gidi : (hinh 64)

Dé thiyA) = A2 = A3 = Ag =60°. Xét AABD c6 tia AC I tia phan gidc
goc ngoai tai dinh A ; tia BE 12 tia phan gidc goc trong tai dinh B, hai tia phan
gidc nay cit nhau tai E, suy ra tia DE la
tia phan gidc ngoai tai dinh D.

Xét AADC, chimg minh tuong tu ta
dugc DF la tia phan gidc ngoai tai dinh D.

Suy ra DE L DF (hai tia phan gidc cua
hai géc ké bu).

Ap dung dinh Ii Pitago vdo tam gidc
vuong DEF ta dugc
EF? = DE* + DF* = 21% + 20° = 841 ; EF = 29.
Vay chuvi ADEF=21+20+29=70
Nhan xét : D¢ chimg minh mot tia 1a tia phan gidc cia mot géc ta ¢6 thé :
— Dung dinh nghia : Chimg minh tia ndy ndm giira hai canh cua géc va tao
hai canh d6 hai géc bang nhau.
— Duing tinh chat : Chimg minh mot diém trén tia nay céch déu hai canh cia géc.
— Dung tinh chat ba duong phan gidc (hodc hai tia phan gidc ngoai va tia
phan gidc cia géc trong khong ké) cia mot tam gidc cung di qua mot diém.

vai

Phuong phdp giai trong thi du trén chinh 12 van dung cich thit ba nay.
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BAI TAP

116. Cho géc vuong xOy. Lay diém A trén tia Ox, diém B trén tia Oy. V& tam
gidc vuong can ABC sao cho AB 1a canh huyén, C va O thudc hai nira mat
phang d6i nhau by AB. Chimg minh ring khi A va B di dong trén hai tia Ox,
Oy thi diém C luén luén nim trén mot tia ¢6 dinh.

117. Cho géc xOy. Lay diém A trén tia Ox, diém B trén tia Oy. VE céc tia phan gidc
cua cdc goc BAX va ABy cit nhau tai M. Tir M vé mot dudmg thing vuong géc
vdi OM, cét Ox, Oy 14n luot tai C va D. Chimg minh ring A OCD can.

118. Cho AABC, B= 120°, phan gidc BD, CE. Dudng thing chia tia phan gidc
ngodi tai dinh A cia A ABC cit dudng thing BC tai F. Chimg minh réng :
a) ADF = BDF ;
b) Ba diém D, E, F thing hang.

119. Cho A ABC, cidc tia phan gidc géc B va géc C ciit nhau tai O. Tir A vé mot
dudng thing vuong géc vai OA, cit cdc tia BO va CO l4n lugt tai M va N,
Chimg minh ring BM L BN va CM L CN.

120. Cho AABC, B= 45° dudng cao AH, phan gidc BD. Cho biét BDA = 45°,
chimg minh ring HD // AB.

121. Cho AABC vuong goc tai A, AB = 3 ; AC = 4. Phan gidc géc B, goc C cit
nhau tai O. VEOE LAB ; OF L AC.

a) Chimg minh ring AB + AC - BC = 2AE.
b) Tinh khoang céch tir O tgi cic canh cia A ABC.
¢) Tinh OA, OB, OC.

§6. TINH CHAT DUONG TRUNG TRUC CUA MOT DOAN THANG.
TINH CHAT BA BPUONG TRUNG TRUC CUA TAM GIAC

Kién thifc cd ban :

1. Diém ndm trén dudng trung truc clia mdt doan thdng thi cach déu hai mut clia
doan thdng dé. _
Pao lai, diém cach déu hai mat clia doan thang thi ndm trén dudng trung truc
clia doan thdng dé6 (hinh 65)
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2. Ba dudng trung truc cla mot tam giac déng quy M
tai mot diém. Diém nay cach déu ba dinh cla tam
giac (hinh 66).

Bé sung : —h

1. C6 mot dudng tron di qua ba dinh ciia tam gidc,
20oi 12 dudmg tron ngoai ti€p tam gidc. TAm cia dudng
tron nay 1a giao diém cta ba dudng trung truc cia tam Hinh 65
gidc (hinh 66).

2. Pudmg tron ngoai ti€p tam gidc vuong cé tam
la trung diém clia canh huyén.

Thidu 26 : Cho A ABC cin tai A. Trén cic canh AB vi
AC ldn luat 14y céc diém M va N saocho AM + AN = AB.

a) Pudng trung truc cuia AB cit tia phan gidc cua
goc A tai O. Chimg minh ring ABOM = AAON. 1

. b) Chimg minh réng khi M vd N di dong trén hai . Hinh 66
canh AB va AC nhung vin c6 AM + AN = AB thi
dudng trung trye ciia MN luon di qua mot diém c6 dinh.

Gidai ! (hinh 67)

a) Tac6 AM + AN = AB (g1) : AM + MB = AB ;
nén AN = MB.

Diém O thudc dudmg trung truc cia AB nén OA =
OB, suy ra

R| =f3|;ma‘a 4?\| =?\2 nén ﬁ| =Rz.

ABOM = AAON (c.g.c) suyraOM = ON Hinh 67

b) Dudng trung truc cia AB va tia phan gidc cia géc A 1a ¢6 dinh do dé giao
diém O clia ching c6 dinh.

Ta ¢c6 OM = ON (chimg minh trén) nén O ndm trén dudng trung truc cia
MN. Suy ra dudng trung truc cia MN luon ludn di qua mot diém c6 dinh 1a O.

Nhan xét : Cau a 12 cau goi y cho cAu b. Néu dé bai khong cho cu a thi ta
phai suy luan nhu thé ndo dé vé dudng phu lam xudt hién diém O c6 dinh ?

Ta cho diém M va N tring véi nhimg diém & vi tri dic biét :
— Néu diém M tring véi B thi N sé tring vdi A, dudng lrung'm_zc cua MN sé
trung voi dudmg trung truc cua AB.

d
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- Néu diém M trung véi trung diém cia AB thi N tring v6i trung diém cla
AC, lic d6 duong trung truc cia MN chinh 12 dudng phan gidc cia géc A va
giao diém cua hai dudmg trén chinh 13 diém c6 dinh cén tim.

Cdch lam nhu vay goi 1a phuong phép ddc biét hod.

BAI TAP

122, Cho géc xOy = a°, A 1a mot diém di dong & trong géc dé. VE céc diém M
va N sao cho dudng thiang Ox 1a dudmg trung truc cia AM, dudng thing Oy
la dudng trung truc cia AN.

a) Chimg minh rang dudng trung truc ciia MN luon di qua mot diém c6 dinh
b) Tinh gid tri ctia a dé O 1a trung diém ciia MN,

123. Cho goc vuong xOy vd A 1a mot diém c6 dinh & trong géc dé. Mot géc
vuong dinh A quay quanh A, c6 hai canh cit Ox, Oy ladn lugt tai B va C. Goi
M Ia trung diém cia BC. Chung minh ring M lu6n di dong trén mot dudng
thing c6 dinh.

124. Cho AABC khong vuong. Céc dudng trung truc cua AB va AC cét nhau tai
0, cit dudng thing BC theo thi tr tai M va N. Chimg minh rang tia AO la
tia phan gidc cua goc MAN.

125%, Cho A ABC.Trén tia BA 14y mot diém M, trén tia CA 14y mot diém N sao
cho BM + CN = BC.Chimg minh ring dudng trung truc cua MN luon di
qua mot diém c¢6 dinh.

126. Dung A ABC biét :

B=30°; AB=5cm ; BC— AC = 2cm.

127. Dung A ABC biét B =60°; C=40° va chu vi tam gidc bing 8cm.

§7.TINH CHAT BA DPUONG CAO CUA TAM GIAC
Kién thifc cd ban :
Ba dudng cao clia mot tam giac déng quy tai mot diém.

Diém do goi 1a tryc tam cla tam giac.

139



Néng cao :
1. Truc tam cua tam gidc nhon ndm trong tam gidc ( hinh 68a)
Truc 1Am cta tam gidc vuong nim tai dinh géc vuong ( hinh 68b)
Truc tAm ctia tam gidc th ndm ngoai tam gidc ( hinh 68¢)

A
A=H Y
I
L/R\
[ N
’ ~
) A
D B C
Hinh 68a Hinh 68b Hinh 68c¢

2. Néu H 1 tryc tam cha A ABC thi méi mot diém trong 4 diém H, A,B,C la
truc 1Am cua tam gide c6 3 dinh 1a 3 diém con lai.

Thidu27 :
Cho A ABC vudng can tai B. Trén canh AB 18y mot diém H sao cho ACH =~;.&E‘_B .

Trén tia doi ctia tia BC 18y diém K sao cho BK = BH. Tinh AKH.

Gidi : (hinh 69)
Goi M Ia giao diém cua tia KH vd AC ; goi N 1 giao diém cua tia CH véi AK.

AABC vuong cén tai B nén ACB = 45°.
A HKB vuong cin tai Bnén HKB = 45°

M
Xét AKMC c6 KMC =180° - (45° + 45°) = 90°. N
Viy KM L AC
Xét AAKC c6 AB vd KM la 2 dudmg cao cit
nhau tai H, suy ra CH ciing 12 duimg cao, CH L AK. K B “
Hinh 69

Ta ¢c6 AKH = ACH (2 géc ¢6 canh tuong img
vuong géc) ma ACH =%.45“= 15°nén AKH =15°

Nhan xét : Tir tinh chit 3 dudmg cao cha tam gifc gap nhau tai mot diém
(trye tam) ta suy ra : Trong mot tam gidc, duomg thing di qua mot dinh va truc
tam ciing 12 mot dudng cao. Dy 1a mot cich méi dé chimg minh hai dudmg
thing vuong géc.
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BAI TAP

128. Cho A ABC can 1ai A, trung tuyén AM, dudng cao BE. Trén tia BA 14y diém
F sao cho BF = CE. Chimg minh ring ba duong thing BE, CF va AM ciing
di qua mot diém.

129. Cho tam gidc nhon ABC, hai dudng cao BD, CE gap nhau tai H. V& diém K
sao cho AB la trung truc cia HK. Chiing minh ring KAB = KCB

130. Tam gidc ABC c6 canh BC Ia canh 16n nhat. Trén canh BC 1dy cédc diém D
va E sao cho BD = BA va CE = CA. Tia phan gidc ctia géc B cit AE tai M ;
tia phin gidc cta géc C cit AD tai N. Chimg minh ring tia phan gidc cha
g6c BAC vuong goc vai MN.

§8. ON TAP CHUONG Il VA ON TAP cu®&I NAM

Thidu28:

Cho AABC can1ai A, A=30° ; BC=2. Trén canh AC
lay diém D sao cho AD=V2. D

a) Tinh géc ABD.

b) So sinh ba canh cua ADBC. &

Gidi : (hinh 70) A

a) Trong AABC ta vé tam gidc EBC vuong cantai E ; ? .
—— Hinh 70
EBC = 45°.

Ta c6 EB? + EC? = BC?

2EB’=4 ;EB’=2;EB=V2

Vay AD=EB=12.

ABAE = ACAE ( c.g.c) suy ra BAE = CAE = 15°

ABC= (180° -30°) : 2 = 75° ; ABE= 75° — 45° = 30° ; Vay

ABE = BAD =30°.
AABD = ABAE (c.g.c) suy ra ABD = BAE = 15°.
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b)A DBC ¢6 DBC =75° - 15° = 60° ; DCB=75° va BDC = 45°.
Suy ra BDC < DBC < DCB (45° < 60° < 75°). Do d6 BC < CD < BD
(quan h¢ giita canh va géc doi dién)

Nhan xét :

O §8, chuong Il ta di nghién ciru mot phuong phap vé hinh phu Ia
“phuong phdp tam gidc déu”. Trong thi du trén ta lai vé hinh phu bang céich vé
tam gidc vuong can EBC. Diéu gi goi ¥ cho ta v& nhu vay ? D6 1a vi trong dé
bai cho BC = 2 ; AD =2, theo dinh If Pitago thi cdc do dai 2 va 2 chinh 1a
do dai cha canh goc vuong va canh huyén cia mot tam gidc vudéng can. Véi
cdch v&é nhu vay ta dé dang chimg minh dugc cdc tam gidc bing nhau, tir dé ta
tinh dugce s6 do cua goc ABD.

BAI TAP

131. Cho tam gidc déu ABC. Goi M Ia trung diém cta BC. Trén canh AB 13y mot
diém D. Tia DM cit AC tai E. Chiing minh ring MD < ME.

132, ChoAABC can tai A, A=108° Goi O 1a giao diém cia cidc dudng trung
truc, 1 1a giao diém cia céc tia phan gidc. Ching minh ring BC la duong
trung truc cia Ol

133. ChoA ABC c¢6B>C, hai dudng cao BD va CE. Ching minh ring
AC-AB>CE -BD

134. Cho AABC can tai A. Trén hai canh AB va AC ldn lugt 14y hai diém E va
F sao cho AE + AF = AB. Goi M la trung diém cia EF. Ching minh ring
M luon nim trén mot dudng thing c¢6 dinh

135%, Cho géc xOy. Trén hai canh Ox va Oy lan luot 14y cdc diém A va B sao cho
OA + OB = 2a. Xdc dinh vi tri clia A va B dé cho AB c6 d¢ dai nho nhat.

136*. Cho doan thing MN = 4cm, diém O nam giita M va N. Trén ciing mot nira mat
phéing b MN V& cdc tam gidc can dinh O 1a OMA va OMB sao cho géc & dinh O
bing 45°. Tim vi tri ctia O dé AB ¢6 d¢ dai nhd nhat. Tinh do dai nho nhat dé.

137. Mot bong sen cdch mat hé 2dm, sau khi bi gié théi nghiéng di, bong sen
cham mit nude cdch than cay & vi tri ¢ii 12 8dm. Tinh do siu ctua hé noi ¢
bong sen do.

»

(Theo mot bai todn cé An Do)



138. ChoAABC ¢6B + C =60°, phan gidc AD. Trén AD ldy diém O. Tren tia
d6i ctia tia AC 14y diém M sao choABM = ABO. Trén tia ddi ciia tia AB
14y mot diém N sao cho ACN = ACO. Chimg minh ring :

a) AM = AN.
b) AMON la tam gidc déu.

139. Cho AABC cin tai A, ca;lh diy nho hon canh bén. Dudng trung tnre cia AC cit
dudmg thing BC tai M. Trén tia d6i ctia tia AM 14y diém N sao cho AN = BM.
a) Chitng minh ring AMC = BAC
b) Chimg minh ring CM = CN

¢) Muon cho CM L CN thi tam giidc can ABC cho trudc phai cé thém diéu
kién gi ?
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PHAN DPAI SO

CHUONG | : SO HOU Ti -

1. x con duge biéu dién boi phan s6 0 : =33
—21° 49

phén s6 = : o
-6 15

sO THUC

2. Chi din : Ngoai cich quy déng miu, c6 thé 4p dung thi du 1.

l9 13 -8 -18 -10
) —<—<—; b) — < —<—
1 33 22 5 12 7

3. a) -5 <é (S0 hiru ti am < s6 hiru ti duong)

e I S (L
17 17 " 1000 T 1000 *
=17 =17 =1 43 43 |

C) —_— > —=— | — {— = —

35 34 2 85 86 2
B e R i T
4 28 28
-7 X
4. Goi phan s6 phai tim B Thoh o o i,
10 13 10 13
=70 13x 40
uy dén méuladuuc— ik 6
Reycng 130 130 130

Suyra-70< 13x <—40 ;

25 g of] <8 =i
Vliy — € — = | — <— < —
13 10 13 13 10 13

5. a)Céthévic‘l:]—ll-—l—=_1 ;#

X € {—-4;-5}.

=-111; b)

6. Néux<ylh1‘3<

Xx<z<y.
Tuong ty, néux >y thix>z>y.

104, BT NC..TOAN T

vay 218 (99
17 1000

-17 _ 43

Vay = > —

35 85

Vay -0,76 < s, 4
28

-1 1
_— -11
111 2

1 y con dugce biéu dién bai

a+c ¢ a 2m ¢ a m ¢ -
<— hay —<—<—suyra —<—<—,dodob
b+d d b 2n d n d
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7.

8.

10.

11.

12.

146

aad-bc=1=ad>bc= 2> < (1);
b d
c m
cn-dm=l=>cn>dm = E>— (2)(vib,d,n>0)
n

Tir (1) va (2) suy ra E‘;v5>-m.\/ayx>y>z
b d n

b) ad-bc=cn—-dm=1=ad+dm=bc+cn;d(a+ m)=c(b+n)

¢c a+m

Vay — = suyray=1.

'yd b+n yrRy

a<b=2a<a+b; c<d=>2c<c+d ; m<n=2m<m+n

Suyra2(a+c+m)<(a+b+c+d+m+n)dodd
a+c+m l

a+b+c+d+m+n 2

1

11 (17 5] [17 4] 111 1
a) —+|——-=|-|——-—=|=—F=——=—

125 \14 7 18 9 125 2 2 125
I 1 2 1 3 1
D)(-1+D+(-2+2)+(-3+3)+4-|=+=|-|=+=|-|=+—
et eennssean(Lel)-(Be1)- (241
=4-1-1-1=I.
a)x=_:5_: b) x=ihoac:¢=——28
12 3 7 15
a) Xét vé trdi c6 l—l+x20;
2 3
Xét vé phii ¢6 -% -y <o0.
Vay khong tén tai x, y
b) x= =—i
25
: 9
0 —<x<2
e by [*7 c) Dips6 |°
3 x <-11

—<x<l
5

108. BT NC_.TOAN T



13. a) GTNN cita M = 0 (khi va chi khi x = _%}
2 1 2 P 4
b) GTNNcuaN = s (khi vachikhix = ;)
14. a) GTLN cua P = 0 (khi va chi khi x = -§~)

b) GTLN cua Q =9 (khi va chi khi x = %)

15. Trong cic s6 da cho it nhat ciing ¢cé mot s6 am (vi néu khong ¢6 s6 am nao thi
16ng cua 3 sO bat ki khong thé 12 s6 am). Ta téch riéng s6 am d6 ra, con lai 30
0. Chia 30 s6 nay thanh 10 nhém, mdi nhém 3 s6. Vi tong cha 3 s6 bat ki 12
mot s6 am nén t6ng cdc s6 trong mbi nhém 1a mot s6 am. Vay tong cia 10
nhém tic 12 t6ng cia 30 s6 1a mot s6 am, cong thém vai s6 am di tich riéng ra
tir ddu s& duge mot s6 am. Do d6 tdng ciia 31 s6 di cho 1a mot s6 am.

16. P, >0; P, <0 ; P;=0(vicoé mot thira s6 bing 0) nén P, < P; < P,

17.a) X, =2, x,=3:x3=—4

b) [l+i-i].x+l=0 = 0x = -1 = Khong t6n 1ai x

18. a) [_‘L‘{E]_(LE] _liw Q_(:_*E 5 i) : 19.[_1] —
51 20)\ 25 64 4 1ML9 18 11 2 11

c) [-3——-2+£J-L—8-—*0:d)—l5.[%+%)-—70+84—15:—31

14 21 42) 28
19.a)A=5x+ly=5.(——l-J+l.-2i=L b)B:—l—L=—1
9 10/ 95 30 3 3
2
=3
2|l.a)x=iL ;0 b) * : c)x:E
10 x = -1 15

21 a)xZ+2xy+y2; b) xP-2xy+y? o) xi-y? ; d) x*+4x-5

Céc cau a, b, ¢ 12 nhimg héing déng thitc quan trong. Ta nén nhé dé van dung
tinh todn dugc nhanh chéng.

22, ax(y+ D+ 8(y+ D=(y+ D) (x+8);
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b (=1 2 1 l. 2
) x(x — )—gtx— )=(x - )(x—ﬂ

Ox’ = l=x>=x+x=l=x(x=D+x=-D=(x—-1)x+1)
23.a) A=x(x+4)
Do x < x + 4 nén ¢6 hai truong hop :
A0 | X VAX+4cing duong - | x>0 g | X200
X vax+4cling am x+4<0 x<—4
[R5 0 [x -3 >3
b) B> 0o | ~3Vax+7 ciing duong - |FT0 X
[ X =3 vax+7ciung am i x+7<0 X <=7
1 Ll : 1 l
i va-j—xcungduo'ng §—x>0 x<§
¢) C>0 ; — = :
»:_;—K va%—xcﬁngam ———x<0 X"‘z'
2 2 T
24.a) D=x x—g .Dox>x—§nénch1colhé:
- x>0 x>0
D<U¢xvﬂx—§khacd€|’u<:> ) o 2 =0<x< =
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x——<0 X < —
5 5

b) E<0 & x -2 vax - 6khic dau (chi y ringx -=2>x - 6)

x=2>0 x>2
o = & 2<x<6
x=-6<0 XxX<6

¢) F<0 < x* -1 vax’ khc du (chii ¥ ring x* > x> - 1)

x2-1<0 x2 <1 R
=4 = S -l<x<lvax=0

x2>0 x>0

. a) Khong 16n tai x.

b) Vi gid tri tuyét d6i ciia mot s6 1a mot s6 khong am nén x = 0.
’l‘ucéx(x"’—%}:tx (1)

* x =0 1amot gid tri thoa man (1)



26.

~
Il
I+

e (b T S [

E =N

1]
I+

| = 2w

X

Vi c6 diéu kién x > 0 nén ta ¢ dip s6 x {0; % : E}

Ta dung phuong phap phan chimg :

i, L o2 o §o dlasis oy : 1 1
Gia sir t6n tai hai s6 hiru ti X va y thoa man dang thic = —+
X+y X

_ N

c(x«ry)z:xy
X+y Xy

Suy ra

Diing thic nay khong xdy ra vi (x + y)2 > 0 con xy <0 (do x, y 1a hai s6 trdi
dau, khong d6i nhau).
Vay khong t6n tai hai s6 hiru ti X va y trdi ddu, khong d6i nhau thoa mén dé bai.

27Ty x —y=xy=>x=xy+y=yx+1l)=x:y=x+1(doy=0)

28.

Theodé baithix:y=x—-y;suyrax+l=x-y=>y=-I

-

Thay y=—1 viox —y=xydugc x - (=1) =x(=1) = 2x = -1 :>x=—%.

|
Viy x = —— ; =-1
1y 5 y

a) Trong 100 s6 di cho, phai ¢6 it nhit mot s6 am (vi néu cd 100 s6 déu
khong am thi tich cia ba s6 bat ki khong thé 12 mot s6 am). Ta tich riéng s6
am do6 ra. Chia 99 s6 con lai thinh 33 nhom, mdi nhém 3 thira s6. Theo dé
bai, méi nhém déu ¢o tich la mot s6 am nén tich cia 33 nhém uic la cua 99
$O 1a mot s6 am. Nhan s60 am ndy vdi s6 am da tdch riéng ra tir diu ta duge
tich cia 100 s6 1a mot s6 duong.

b) Sap xép 100 s6 di cho theo thif tu tang dén, ching han a; <a, <a; <... <
a;- Cdc s6 nay déu khac 0 (vi néu c6 mot thira s6 bang 0 thi tich ctia n6 véi
hai thira s6 khic ciing bang 0, trdi dé bai). Xét tich agg. agg. 2109 <0 => agg <0
(Vi néu agg > 0 thi agg > 0 ; a;( > 0, tich cta chiing khong thé 13 mot s6 am).
Vay ay, a,, a3,..., agg 12 cac s6 am. Ta s€ chimg minh hai s6 cu6i agy va a;y,
ciing la s6 am. Thuc vay, xét tich a,.a;.ag9 < 0 ma a;a; > 0 nén agy<0.

Xéttich a;. a;. a;0p<0maa; . a, >0néna;y, <0.

Vay tédt ca 100 s6 da cho déu 1a s6 am.
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.a)[-3]=-3 ; {-3}=0 : b) [61]=6 ; {6,1}=0,

of-ge2 {8eE o H:u : {l}=l
5] s| s 8 8 8

a) 13<x<134 = 13<x<14 = [x]=

b) —92<x<-9= -10<x<-9=[x]=-10

6

.a)[gﬁ =3; [E]ﬂ;; [§]=3. Vay [x] =[z] < y]
8 | T

b) [-3;] sq ; [-3%] - 4i41=-4. Vay[xl=lyl=(2)

reZl=lal=0 ; yeQssisivi<i . Vay {x} < {y}
.a)x<8,7<9;matkhicx>8 nén 8<x<9=|[x]=

h)x>—5% >—6: matkhicx<-5 nén-6<x<-5=[x]=~-

.a)l2 z w12 3 c) —-14
.a)=Néun=2k (k € Z) thi:

A:z-—;-} [7’”'] [k]+ [ ] k+k = 2ki2

~Néun=2k+ 1 (ke Z)thi:

= 5
A _k+l]+[2k+ ] [k+_] [K+1]=k+k+1=2k+172
9 2

VayA:2en: 2
b) — Néun=23k (k € Z) thi

T B g4

B=k+k+k=3k:3
—~Néun=3k+1(keZ)thi

B=[3k+l]+[3k+2]+[3k+3]:[k+l] [k+ ] [k +1]
3 3 3 3
=k+k+k+1=3k+1/3 '

~ Néu n = 3k + 2, giai twong tu nhu trén ta dugc B=3k +2/ 3
ViyB: 3<n:3




36. a) le]:-lc::v-lSZx<0c:>—% <x<0

37

38.

b)[x+04]=33<x+04<426<x<3,6

c)[%x—.ﬁ]:S @35%)&—5«:4 <:::>8$§x<9©12$ x<l3%

a) Vix,yeZnénx+yeZ
Suyra [x+yl=x+y (D s Ixl=x;lyl=y

[x]+[yl=x+y (2)
Tir (1) va (2) suyra [x +y] = [x] + [y]
b) Tacoy=[y]+ {y} trongd6 [yl e Z;0< {y} <1
Suyra[x+y]=[x+[yl+{y}] (1)
TacoxeZ;[yleZ;x+[yleZnéntu(l)suyra[x+y]=[x+[y]]=x+][y]
a) [3x-4]=x=>x€eZ.
13x—4]=x=x<3x-4<x+1
Xétdx—-42xeo2x24x22 (N
Xét3x—4<x+12x<5&x<25 (2)
VixeZnéntir(l) va(2)suyrax =2
b) [x+8]==-3x (1)

Tadat-3x=te Zmyrax:-%

-t + 24
<t+1

Thay x = -% vao (1) ta duge [-%+8:| =to 1L

S 3AS-1+24<3t+3 5%<l$6<:>l=6suyrax=—-§- ;X=-2
¢) [5x=3]=2x+1(1)

Tadal2x+l=leZsuyrax=-l-;—l-

t—1

Thay x =

w[s‘_]l}ztotssinuﬂ

5(t=1)
VﬁO(l)ladUQC T—Zi =1 &<

N~

2
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2 4-1
AL =-11<2t+2 < 35 S1<4% <t=4 suyrax = > = L5

39. Cdach 1 : Tinh 56 thira s6 3 ¢6 trong tich 1. 2. 3... 600 réi trir di s6 thira s6 3

c6 trong tich 1. .. 200 (khi phan tich ra thira s6 nguyén 16).
S0 thira 5§ 3 c6 trong uch 1.2.3...6001a

60(] [600] [600] [600] [600
+l—=|+|—=|+ -
ERNEI NN EENES
S6 thira s6 3 ¢6 trong tich1.2.3...200 la
20-2 + o + il + AL, =66+22+7+2=97
ERNEZ N ENNES
Vay sdlhua s0 3 ¢6 trong tich 201.202.203...600 1a 297 - 97 = 200
Cach 2 : C=201.202.203... 600

]-200+66+22+7+”—297

o BN i iy SOy s, o), 2001000
1.2.3..200 1.2.3..200
329,(1.2.3..200) _

(1.4.7...598).(2.5.8...599).
1.2.3...200

=(14.7...599).(2.5.8...599).3°%
Cic thira s6 trong ddu ngodc thit nhit chia cho 3 du |
Cic thir s6 trong ddu ngodc thir hai chia cho 3 du 2 do d6 C chira diing 200 thira s6 3

40. Tich 2.5 = 10 ¢6 1an cung bing 1 chir s6 0. Mu6n biét s6 300 ! = 1.2.3...300 tan

ciing bang bao nhiéu chir s6 0 thi cdn xem khi phan tich 300 ! ra thira s6 nguyén
t6 ¢6 bao nhiéu thira sé 2, bao nhiéu thira s6 5. D€ thdy s6 thira 6 5 it hon s6 thira
50 2 nén chi cin tinh s6 thira s6 5 la du.
Taco 200 + ol + s =60+ 12+2=74

s Lst ]S
Vay 300 ! c6 tan cung bang 74 chir s6 0.

41. C6 44 — 6 = 38 bai kiém tra ma chi ¢6 4 loai diém (diém 6, 7, 8, 9). Vay theo

42,

nguyeén li Diriclé it nhal cling ¢6 [1—8] + 1 = 10 hoc sinh ciing diém.
C6 11 = 1= 10 hoc sinh ma chi c6 3 loai s6 1dn phdt biéu khdc nhau (phat
biéu 1, 2, 3 14n). Vay theo nguyén Ii Diriclé it nhat cling c6 [-%}-} +1=4

hoc sinh ¢6 s6 14n phat biéu nhu nhau.



43.

44.

a) 50 quyén vo chia cho 11 hoc sinh, theo nguyén Ii Diriclé it nht ciing c6 |

hoc sinh nhan dugc [%} + 1 =5 quyén va trd Ién.

b) Néu chia 50 quyén v cho 11 hoc sinh ma mbi ngudi c6 s6 vo khdc nhau

thi 11 hoc sinh s¢ ¢6 11 s6 v& khidc nhau, 14n lugt tir nho dén 16n la :
0,1,2,3,...,10. Téng ciia 11 s6 nay la
O0+1+2+3+...+10=55>50

Vay it nhat ciing ¢6 hai hoc sinh ¢6 s6 v nhu nhau.

a) 64 = (48)’ = (+2)° =4 ; 81 =(29)" = (#3)* ; -216=(-6)

3 3 4 2
27 3 729 9 625 5 29

45.2)10%m) : b)10%m) ;  ¢) 10 (gam)
46. a) 3’ : b) 572 .2’
47_;\:&; B:ﬁ SuyraA<B
121 121
I
48. 2) BS: — b) —
a) s ) >
41
49. x=5 = +—
v = 2

50.

51.

a) 5°.5%=5%. 55" x+6=4:x=-2

[12)" [3]2 [ 3]“ 9 81 144 (12)2
b|—| =|=| -|-=| =—==-—=—=|=—| suyrax=2
25 5 s) 25 625 625 \25

Ix-1 4 —4
) [_E) :[_i] =[-%J suyradx—=1=-4;x=-1

a) <2< =>3<x<d4=>x=4

b) 3¥<32:3% 3% P} <312

o (-

Vicosénhohon I nénx <5 ,suyrax e {0;1;2;3; 4}

<33 =3 <12-x<5=>7<x<9=>x=8
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2 Sx+l—9- x——l

2 (.6 "7 T35

52.a) (5x+ 1) —-(17) = 6@ 13
2

3 3
b)(x—zj =[i] c>x-2=i¢:>x=
9 9

¢) VéGin € N thi 2n + 1 12 mot s6 1¢, do d6 (8x - 1)>"*! = 52"

wﬂx—l:Sm:m2
4
4 4
53 u)xzzo-( --!—) 20n¢n.‘(2+( ———-L) =0
' "Y" 1o T
.'(2=0 x=0
=) 1 1=0e 1
it y=—
(Y 10) 10

o xe (6,7 8}

x=7=0 =7
4. (x-?)‘*’.[l-{x~7)‘”|=0al o ["

x=-70=1 x=17=%l
55. a) GTNN ciia A 1a -1 khix=—%

b) GTLN cua B la 3 khix = %

56. Trir timg vé& hai ddng thitc da cho ta duge
2
S TTC N OO S (%) (IR O o (|
Xx-y)-y(x-y)= 15 [50].()& Y (x-y)= 5 (x-y) (_5]

3
-} - — t—_
suyrax —y .
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57.

58.

59,

60.

61.

62.

63.

Thayx—y:%véohaidainglhl’rcdﬁcholatfnhduqcx=% ;y=-10

1

Thay x -y = __:i vio hai ding thic di cho ta tinh dugc x = —l y=—
5 2 10

PDatx=1+m;y=1-mthi x+y=2.

Tacoxy=(1+m)(I-m)=1-m’<1(Mm’20)lu=cm=0cx=y=1)

1

a)x=23 ; b) x=%28; ¢) x=6;x=-14 ; d) x=-—5
a+5 b+6 a 5
= +5)b=-6)=(a-5)(b+6) @ 6a=5be — =~
S b_ﬁca(a X ) =(a-3) ) a b &
a_c_a_b_ab_a b _al+b’
b d ¢ d ed 2 ¢ 2442
LYok b=y a= VP2t K TOK 3K 2
5 4 3 5k -8k +9k 6k
Tacéﬁ=E=E=k=>A=ka;B=kb;C=kc
a b ¢
. k(ax + by + ¢
VayQ=kax+kby+kc=( y )=k_

ax + by +c ax + by +¢
Gid tri nay ciia Q khong phu thu¢c vao x vay

a)i:ﬂ:iz.:wzp—z.:zsuyrax:S;y:G;z:lg
4 9 36 4-9+36 31

x 9 b S y 7 'y =z
b)—=-=2—=2();==-=2===(2

)y 7:9 7() 3. 7 3()

: X y z Xx=-y+z =I5
Tu (1) va (2 —_—m =l = = = =_3,
= T 3" s—T43 5
Dodéox=-27;y==-21;z=-9

X Xy y 5 20 y z

_— — —_— — l;—:—:—:)—:—z
)37 20 7 2 20" 2 @

5 x y z
Tir (1) va (2 - == —

(1) va (2) suy ra 20 32
Dods X =Y 22 _2x+5y-22 100_, voooo14:y=40;2=

14 100 64 14+100-64 50

64.
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R = S o S B N B RN h
40 40 4 8 5 8-5-2 1
suyrax=24;y=15,z=6.
6 9 18 6x 9y 18z

b) —x=—y=.....z: = -
m 27 s 11.18  2.18 5.18
X _y_z__—x+y+z -l20_,

33 4 S5 -33+4+5 24

Suyrax=165;y=20:2=25

65. Goi s0 thoc hic ddu ¢ kho 1, kho II, kho III 1dn luot 14 x, y, z (t4n). Sau khi

chuyén bt di thi s6 thoc con lai ¢ ba kho d6 1dn luot I %x
Theo ddu bai tacod ir.=§y=B2f..
5 6 11
O e R B L R

= = = = -
520 620 1120 25 24 22 25+24+22

Suyrax=250;y=240;z=220
Ba kho théc hic ddu ¢6 250 tan ; 240 tan ; 220 1dn.

50,10,
& I
710 _ 10
71

66. Goi chiéu dai, chiéu rong cia khu vuon 14n luot 1a x va y (mét).

Theo dé bai ta ¢ xy = 300\*&2:-3- k>0suyrax=4k;y=3k

Dodé  xy=4dk.3k=12k’>=300;k*=25
k = 5 (thoa min diéu kién) ; k = =5 (loai)
Vayx=20;y=15.

Chiéu dai khu vuon 12 20m, chiéu rong 12 15m.

67. Tadat ~ =¥ =% _k suyrax=12k;y=9k:z=5k
12 9 5

Vixyz=20nén 12k .9 .5k =20 ; 540k’=20;k’= — ;

1 | 5
Viyx=12.—-=4 ;y=9—-=3:2=5.—-==,
i e I an
68. Tadat = =X =Z =k = x=5k;y="7k;z=3k
5 7 3

Vi x? + y? — z° = 585 nén 25k’ + 49k — 9k” = 585.
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69.

70.

71.

65k’ =585k’ =9k =+3
Suyrax=%*15;y=421;z=49
Baitodnc62dips6x=15;y=21;z=9hodcx=-15;y=-21;2=-9

Goi x va y la hai phan s0 16i gian cdn tim. Vi cdc trti 1é véi 3 va S ; cdc miu

lil¢v6i4vﬁ7nénx:y=§:§-21 : 20
4 7
X y X - 3 3 9 3 15
Sl.l)'l' ,’_l'=§6=21_;0:‘19—6:X='@.2[=£;)’ i9—620=z"9-
Tacé 12x — 15y _ 20z - 12x _ 15y — 20z "
7 9 11
=l2x—15y+2(}z—l2x+15y-—202=£=0
7+9+11 27
Viy 12x - 15y =0 ¢ 12x = 15y & % -i- (1)
202 - 12x =0 > 12x =20z < %:% )
]u‘{l)v&(Z)suyra—:i—i=w=ﬁ=
5 4 3 5+4+3 12
Suyrax=20;y=16;z=12
MB@i ti s6 di cho déu bét di 1 ta duoc :
2u+b+c+d_l=a+2h+c+d“]_a+b+2c+d_l=
a b [
=a+h+c+2d_]
d
a+b+c+d a+b+c+d a+b+c+d_ a+b+c+d
a - b - c - d

~-Néua+b+c+d#0thia=b=c=d licdoM=1+1+1+1=4
—Néua+b+c+d=0thi a+b=—(c+d);b+c=—-(d+a);
c+d=—(a+b);d+a=—(b+c)
LicdoM=(-D+ D+ +(-1)=-4
X 2 b a’?  kx  «x

.E—z—:a:kx;—=—:>b2—ky Vay = —

a kK b b2 ky

157



73.

74,

75.

76.

77.

78.

Via=b+cnénad=(b+c)d=bd+cd (D
Vic= bdd nén bd = c(b — d) = bc — cd hay bc =bd + cd (2)
a_c

Tr(l)va(2)suyraad=bc = — =—
b d
WE=EHCRE=E
b d c d
pd_b_a=b_ab_a-ba-b abz(a—b)z
¢ d ¢c-d ¢d c¢c-dc-d od \c-d
3 3 i b3 3
pa-b_atb & b (a+b) dods 2 -b [a-a-b)
c d c+d A & (c+d’ S-d® \c+d
a ¢ a_b_5a_3b 5a+3b 5a-3b
_—Im = I = = = T =—— = —
b d c d Sc 3d Sc+3d Sc-3d
b2=ac:-i=2 c2=bd=>2=g-
b ¢ ¢c d
_ 3 303 el
s 22 g _Aa+b-f 4 b € _@ibooy
b ¢ d b+c-d b S B (b+c-d)
I [a+b—c]g
Suy ra
pP+cd-a® \b+c-d
2x+y)=5(y+z)=3(z + x)
:2(x+y)=5(y+z)=3(z+x):>x+y=y+z=z+x
30 30 30 15 6 10
TacéZ+x:y+z=(z+x)_(y+z)=x_y (l)
10 6 10-6 4
X+y _z+x _(x+y)-(z+x) _y-z )
15 10 15-10 5
X X-y_y-z
Tir (1) va (2 —_— =
(1) va (2) suy ra 7 3
2 2 2 2
b =ac = E E:L:R—:.a_.2=3‘ dodé —3 +b =E
b ¢ p2 2 b oc b2+c2 ¢
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.}9.a+b_c+a:>a+b=a-—b=(a+b)+(a—b)_2_a=g )

a=l cea c+a c-—a (c+a)+(c—a)_2c c

a+b_a-b_(a+b)—(a-—b)_£lz_2
c+a c¢c—-a (c+a)—-(c—a) 2a a

b
a

Mat khéc

()

Tir (1) va (2) suy ra = =
C

ax + by

80. Ta dat r = k (khong d6i). Chon x =0, y = 1 dugc -3 =il..
y

CX +

Chonx =1, y =0 dugc i=k.suyraE=E.
c c d

2 2 2 2 2 2
31_Tacéaz+b2 =a_b=ZLb=a2+b2+2ab=(a+b)2 _[a+b) W
c“+d* o 2cd  ¢f4d°+2ed (c+d) c+d

a2+b2__@_az+b2—23b_(a-b)2_(a—b)z -
Z+d? 2d ?49d%-2d (c-d)? \c-d
2 2
Tﬁ(l)vé(Z)suyra(a+bJ :(a-b]
c+d c-d
Triong hop 1 : a+b=a—b=(a+b)+(a-—b)=ﬁ=i (3)
c+d c-d (c+d)+(c-d) 2¢ ¢
at+b _a-b (a+b)-(a-b) _2b _b @
c+d c¢c-d (c+d)—-(c-d) 2d d
a b a ¢
Tr(3)va(4)suyra —=— ha -_=—
Skl ¢ d d b d
a+b b-a 2b b
Triwcong hop 2 : = == == 5
Gl c+d c-d 2c ¢ ©)
c+d c¢c-d 2d d
"[‘ir(S)\ra(En):;uyraE:E hay 3=£
c d b ¢

159



82.

83.

. a_¢
Toin ol it At M | B O
¢t +d*> cd a_d
b ¢
a)x=3:;ye {2;5} : B)x=Tye {25355}
6_2 , 35 -5 , _3 _3
75 25 7 42 6 ' 112-1 40
Caic phan s0 viét duge dudi dang sO thap phan hiru han l?s'l —2- ~§-
Sl ' FeEEE 327257 40

vi miu cua ching chi chita thira s6 2 hoac 5.
- Cic phan s6 323 : :(-32 viét duge dudi dang s6 thap phan vo han tudn hoan

vi miu cua ching c6 chira thira s6 khdc 2 va 5.

84.a) 0,333 ... = 3.0.]]]...=3.-]-=—l-
9 3
b) 0,454545... =45.0,010101... = 45. L. i
99 11
c) 0,162162... = 162.0,001001... = 162. — : = ]
999 37
d) 5,272727... =5+ 0,272727... =5 + 27. L = L]
99 11
1 1 1 1 23
85. a) 0,7666... = —.7,666... = — (7 + 6.0,111...) = —.[7 + 6.—) = —
10 10 10 2 30
1 1 1 67
b) 0,50757575... = —.50,757575... = —.[ S0+ 75.— | = —
100 100 99 132
c) 1,2148148... = —]--.12.148]48...=L.(l + 148. —J=2§
10 10 999 270
86.a) 0,2777... + 0,3555... = 2 + jo b
1845 30
17 9 3 1

160

b) 1,5454... -0,8181... - 0,75 = — = — - — = ——

911,57 15127 1
T15 7127180 154757180 10



87.

&

89.

90.

91.

92.

93.

94.

Goi abc 1a chu ki ciia s6 thap phan vo han tudn hoan don ( 0 < abc < 999) thi

. be
han s6 phai tim s& c6 dang ——. .
pl p ang o

ahe  ‘aho ahe 272 ahe 272 Ahe 272 3 243
Taoéﬁ— abc _ abc.37°  abc.37 “Tadat abc.37°  x7.37

= = = { = vai X € N*
999 3337 3¥3713  337)° 337 337

Suy ra abe.37?=x.37° hay abc = 37x* <999
Dod6x3<27:x<3 Vayx € {1;2}
Véi x = 1 thi abc =037 ; Véi x = 2 thi abc=296

T TR | LA T

999 27999 27
bips6:3 ; 3,14; 3,1416
a)B8+75+95+6):4=31:4=7,715=7,8
b)(16+75+19+6):6=48,5:6=8,083...=8,1>8,0
Vay ban An dugc tuyén vao 16p 10 hé A.

8
4;b) —
a) )9

a)x=il; b)x=%0,3
2
a)x=49 ; b) =169 ; ¢) x=144 ; d)Khong t6n tai.

a) 4% =4,242424... ; 3.2 = 4,242640.... Vay 4% <3.\2

b) 5.4/(=10)% = 5.10 =50; 10.4/(=5)* =10.5 = 50.

Vay S.\/(—IT)Z = 10.(-5)? |
a)\fﬁ+\fl_7>\f2_5+m=5+4=9;

b) VB-V5<Vo-Va=3-2=1

¢) V63-27 =36 =6 ; V63 - 27 < /64 - 25 =8 -5 =13
VayM>J6_3-J2—7

1A BT NC..TOAN 7 |6|



1 1

95. A=14- — ; B=14-—

Vs V6

Tathﬁyx@«:ﬁnen dod6 A<B

v e

96.a) GTNN cia P la —;— (khi x =0)

97.

98.

99, a

100. Chia hinh vuéng canh 5 thanh 25 hinh vuéng

162

b) GTLN ciaQla 7 (khix =1)

45 =1
2

M=

¢6 gid tri nguyén < Vx — 1 12 56 chdn

o J;lﬁso'léc:»xlﬁsdchinhphuonglé<50<:>xe {1;9;25;49)

N=J_9 5cégi:iu'inguyenw\/——SeU(Q)@f—Se{il;i&i‘)}

Jx =5 -1 1 -3 3 -9 ]

Jx 4 6 2 8 -4 14

x | 16 36 4 64 L 196
.)x__,(X+Y)J2r(X")’); y=(x+y);(x—y)

Téng, hiéu clia hai s6 hitu ti 12 mot s6 hitu ti. Thuong clia mot s6 hitu ti véi
mot s6 hiru ti (khdc 0) ciing 12 mot s6 hiru ti. Vay x, y déu 12 céc s6 hitu ti,
khong thé 1a s6 vo ti.

b)x vaycothé 1as6 vo ti. Ching hanx =—+2 ;y= 2 thix+y=—v2 + 2 =0;
X =2

y 2

nho canh 1 (hinh bén). C6 76 diém chira trong 25
hinh vuong, theo nguyén li Diriclé t6n tai mot

hinh vuong chifa ft nhat 1a [%ﬂ +1 =4 diém

buodng chéo ciia hinh vuong nay c6 do dai 1a

J2 . Nira dudng chéo dai

110, BT NC..TOUN 7



V2 :2=0,707... <0,75=%

V& dudng tron c6 1am 1a giao diém hai dudng chéo cua hinh vuong dé, bén
s s B v s
kinh bang p thi toan bé hinh vudéng nay nam trong hinh tron. Nhu vy t6n

tai 4 diém trong céc diém da cho thuéc mot hinh tron ¢6 ban kinh 12 % :

101. a) % i b)) -4 . c) 100
102.
X —4 3
x-3 - N 0 +
x+4 s 0 +
(x-3)(x+4) | + 0 - 0 +
X <-4
Vay(x-3)(x+4)>0¢[
Xx>3
103.Ex—4<3@—2<§x—4<3a51<x<6
7 7 T 7 7 5

104. Tac60< {x} <1 =054 {x} <4=0<[x]<4=([x] e {0;1;2;3}
Vix#0nénx=1,25;x=2,5;x=3,75

105. a) S =2001 - 1 + [2001- l]_[2001—1}+[2001_1]+1

4 100 400
S=2(I)l—l+5(l)—20+5+1=2486.mcﬁa§ = duc&aphépchia—z—?é bang 1
Vay ngay 01/01/2001 la ngay Thir hai.

2030 - 1]_[2030— 1]+[2030—1
4 100 400

b)S=2030-l+[ ]+(3I+3)

S =2030 — 1 + 507 — 20 + 5 + 34 = 2555. Du ciia phép chia % B

2555
7
Vay ngay 03/02/2030 la ngay Chu nhat.

phép chia bing 0
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3x -2y 2z2-4x _4y-3z

106. Ta c6
©a 3 2
4(3x —2y) _ 3(2z-4x) _ 2(4y —3z)
suy ra TR 3 2
_12x-8y+6z-12x +8y -6z _
29
Vay ___3x—2y___0:3x=2y=5=1 (M
2 3
2 4

- X Yy z
Tu(l)va(2)tadugc — = = = —
u (1) va (2) ta dug 2-3°2

107.£=E=£=2-M1-=[suyraa=b=c=d

vayZa-b+2b—c+20-d+2d—a21_422
c+d d+a a+b b+c 2
3 2 3x 2y X |y
108. =x = —y suyra — = —— hay — == =k.Dodé6 x =10k ; y =9k
5 T3 RSET36 Y10 9 d

Tacé x2 —y? = (10k)2 - (9k)? = 19k> =38 ; k2 =2 ; k = +J2
Suyrax:iIO.ﬁ s y=:i:9.ﬁ
C6 2 ddp s6 (102 ; 942 ) hoac (-10v/2 ; -942)

109.2x3—l=l5=>2x3=l6;x3=8:x=2 suyrz-:-l—i-;-=)’—“-:-é:z+9

9 16 25

y-25=32=y=57 ; z+9=50=>z=41
Viyx+y+z=2+57+41=100

110. (x;p — y,0™" 205 (xop = y20)™" 2 05 ... (XpyP — Yn@)™" 20
Vay (xp = 719" + (X3P = y29)*" +... +(XuP = Y@)*" 2 0
ma (x,p — y,q)Z" + (Xop — yzq)z" +.o HXpP — qu)z" < 0 (dé bai)
SUyrax|p—y|q=Xp—yq=... =XpP-ynq=0
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dodbi:x—z-z,_,x_m:ﬂha Xy + Xg + Xg o+ X _q
i Y2 Ym P Y1 ¥YtYs3t+..tyY, P
111. Goi x, y, z 12 ba phan s6 16i gian c4n tim.
Vicictrtile v6i2;3;5vacacmiutiléev6i5;4;6
3

2 3
—:—:—=24:45;
5 4 6 i

nénx :y:z=

i
Dedd LeloZo XEV4E .60 11

24 45 S0 24+45+50 119 420 °
M, @ W S 55

20T T Pt T e

112. Goi dinh mifc van chuyén cta doi I, d6i II, doi ITI 14n luot 12 x, y, z (t4n)
Theo ddubaitacéx +y +z= 3030

W 126.x _ 105y . 108z

100 100 100

BCNN (126 ; 105 ; 108) = 3780

; 126x =105y = 108z

Say'ea 126x2105y=108z;i=L=1___ X+y+z =3030=30
3780 3780 3780 30 36 35 30+36+35 101
Vay x=3030=900 y=30.36=1080 z=30.35=1050

Vay dinh mic van chuyén ctia ba doi I, II, III 14n luot 12 900 t4n ; 1080 tdn ;
1050 tan.
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CHUONG Il : HAM SO VA PO THI

113. Goi ba phdn lan luot la x, y, z.

bt o & Syy . B B T
y 6 24 20 24 z 9 7 24 27
Tir(l)vé(Z)suyrai=L=i= == =@=50
- 20 24 27 27-24 3
suyram=50:x+y+z=71.50:M=3550
20 +24 + 27

114. 10 ngudi lam 8 ngay duge 10.8 = 80 (cong)
12 nguoi lam 7 ngay duge 12.7 = 84 (cOng)
So'ngay cong  S6'ddt dao dap
80 l 200
84 X
Véi nang suft khong déi thi s6 dat dao dip duge ti 1€ thuan vé6i s6 ngly
cong, dodo :
80 200
84 x
115. Goi V| va V, la thé tich nudc trong hai bé : h; va h, 1 chiéu cao nuéc trong
hai bé d6. Khi dién tich ddy nhu nhau thi thé tich va chiéu cao ti 1& thuan véi
nhau, do dé:
b . T (S chinh 12 dién tich ddy bé) suy ra S= it P90 3(m%)
h, h, h, = h, ,6
116. Van t6c cua ca n6 khi xu6i dong 1a 21 + > = 24 (km/h).
Van t6c cua ca n6 khi nguoc dong 12 21 — 3 = 18 (km/h)
Trong cling mot thdi gian thi quing dudmg va van t6c¢ 1a hai dai lugng ti 1¢ thuan.

_ 84.200

= 210. Ddp s6 210m’

Vdn téc Quang ditong
18km/h l l 30km
24km/h x?

Tacéd % = e = x = 40. Vay ca n6 xubi dong dugc 40km.
X
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117. Quang dudng AB dai 540km ; nira quang S, S»
dudng AB dai 270km. Goi quang dudmg 0 t6 ="~ "° I ¥ i
va xe mdy da di la s,, s,. Trong cing mot
thoi gian thi quang dudmg ti 1& thuan véi

S S
van t6c do d6 —- = =2 =t (t chinh 1 thdi gian cé tim).

Vi V2
(o 210-a _270-2a
65 40
- 540 —2a _ 270 -2a _ (540 - 2a) - (270 - 2a) _ 270 _ 3
130 40 130 - 40 90

Vay sau khi kh&i hanh 3 gi¢ thi 0 t6 cdich M mot khodng bing -;- khoang
cich tir xe mdy dén M.
118. SO cay tréng phai la -?3-2-9- + 1 = 61 (cay). So di 1ap ludn trén sai vi néu tréng

cdy ca hai ddu dudng thi s6 cay khong ti 1¢ thuan véi do dai doan dudmg. Thuc
vay, goi do dai doan dudmg 12 x (x : 5); s6 cay tréng 12 y thi s6 cay dugc tinh

theo cong thic y = %.x+l. khong c6 dang y = kx. Néu chi tréng cay ¢ mot
dédu dudng thiy = %x , lic d6 s6 cay ti I¢ thuan véi do dai doan dudng.

119. Ba thi nhat mua 12kg ; ba thir hai mua 10kg.

120.
Canh Duimg cao
25cm ‘L 1\ xcm
36cm ycm

trong dé x + y = 48,8
Véi dién tich tam gidc khong déi thi canh déy ti 1¢ nghich véi chiéu cao
. 25 y X y x+y 488
3 — == _8Su —_— == =——=0,8.
TR0/ 36 x V™36 25736+25 6l
x=08.36=28,8 ;y=08.25=20

Do dai hai dudng cao 1a 28,8cm ; 20cm.
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121. Véi quiang dudng nhu nhau thi van t6c ti 1¢ nghich véi thoi gian. Goi thai
gian di trén méi chang ldn lugt la x, y, ztac6 : 72x =60y =40z =s
72:&_@)_#_1025)( y z x+y+z 4 1

S sz "
WTM360 360 360 5 6 9 5+46+9 20 5

Do dé6 x =é.5 = 1. Mdi chang dai 72.1 = 72 (km). Quang duong AB dai

72.3 =216 (km)

122,
Vdn toc Theoi gian
54km/hl( ; (gi0)
63km/h t, (gid)

trongdét =t =1
Véi cing quang dudng AB thi van t6c va thdi gian ti 1€ nghich véi nhau do
L t t t, -1t
do E=—2.Sx.|yra—'—=—2=L-—--3--=l.\.’ayt,= -1-.63 =7
63 63 54 63-54 9 9
Quiang duong AB dai 54.7 = 378 (km).
Thoi giandudinhdila7 + 1 =8 (h)
123. Néu nang sudt lao dong vin nhu cii thi ta c6
S6'cong nhan So'ngay lam
21 15
18 ‘l’ T x?
Vdéi mot cong viéc nhit dinh, ning suét lao dong khong déi, s6 cong nhan
lam ti 1¢ nghich vé6i s6 ngay 1am, suy ra f—; = % = x = 17,5 (ngay)
Giir nguyén s6 cong nhan 1a 18, tacé :
Ndng suat lao dgng S6 ngay lam
100% J’, 1\ 17,5
125% y?
V6i mot cong viéc nhét dinh, s6 ngudi 1am khong déi thi s6 ngay lam ti lé
HOP = 25 T
125% 17,5
Vay 18 cong nhéan phai lam trong 14 ngdy méi xong cong viéc.

nghich véi nang sudt lao dong, suy ra
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124,

S6'cong nhan S6'ngay lam
a b
R !
a+—a x?

Vé&i mot cong viéc nhat dinh, s6 cong nhan lam ti 1¢ nghich vdi s6 ngay lam,
do dé.

thoi gian gidm duge l1a b _Zb = %b wrc 1a giam % s0 ngdy cho trude, chi

khong phai la = Vay 1ap luan cia ban hoc sinh do6 sai.
125.a) s=f(t1)=3Tt

b) h=g(t)=-100

(day 1a mot ham héng)
g(2)=-100; g(3,5) =-100

126. a)

127. a) f(3) = 4.3°-5 =31 .

b)f(x)=—1 4x2-5=-1 = 4x’=4:x2=1:x=21

¢) f(—x) = 4.(=x)* = 5 = 4.x>~5 ma f(x) = 4x> =5 nén f(—x) = f(x)

128.2) f(5) = [5] =5 f[2é)=[2é]=2; f(=7,4) = [-7.4] = -8

b)f(x)=4<4<x<5
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1 1 1
129. a) f(5) = {5} =0 ; Slwdsital : {T={F4l=
a)f(5)=1{5}=0; f(sz {26} = i f(-7,4) = {-7,4} =0,6

b)f(x)=0<<>xeZ
130. y =f(x) = %x

a)f(x)=-5< %x=—5 <= x=-10;
1 1
b) x; >xy = Exl > zxz = f(xl) > f(xz)

181, e iy e 22

X
12 12 ;
a)f(x) =4 — =4x=3 ; f(x)=0«< — =0 ; khong tén tai x.
X X
b) f(—x) = = = 2 = —f(x)
- X

132. a) f(10x) =k.(10x) = 10.(kx) = 10.f(x)
b) f(x;+X;) = k(X + X;) = kx| + kx, = f(x;) + f(x,).
c) f(x, = X5) = k(x| = xp) = kx; = kxp = f(x,) = f(x,)
133.a) Chox =3 thiy = -1
Vé diém A(3 ; =1) r6i vé dudng

thing OA. (Hinh 16) %

b) Diém M, diém P thuoc dé thi 1

vi t0a do clha ching thod man A

ham s6 '
0] :3 X
B t

Hinh 16

13d. a=23=6.Hims6dacholahams6y = E Trong céc diém A, B, C
X
chi c¢6 diém C thudc dé thi cha hAm s6 ndy vi toa do (6 ; 1) thoa man ham

56y=9.
X
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135. (Xem hinh 17)

Chox=2thiy=1 V&diém A(2; 1)
¢ réi vé dudng thing OA. Trén truc
hoanh tai diém -2 va diém 6 vé cic
dudmg thing vuong goc véi truc
hoanh cit dudng thing OA l4n luot
tai M va N. Doan thing MN la d6
thi cdn vé. Nhin vao dé thij ta thay
...... | vOi =2 € x < 6 thi GTNN cua f(x)
) 1a -1 (khi x = —2) va GTLN cla
f(x) 1a 3 (khi x =6)

1
wi--N\
o - -

Hinh 17

136. Gid tri x = a dugc twong {mg v6i hai tri gid ciia y 12 b va ¢ do d6 y khong
phii 12 ham s6 cia x. Vay dudng cong (C ) khong thé la d6 thi cia mot ham
s6 y = f(x) ndo ca.

137. (Hinh 11).

a) Diém A thudc d6 thi ciia ham s6 y = ax nén toa do (2, 1) ctia A phai thoa

minhims6y=ax. Dod6 l =a2=a= -% Ham s6 duge cho béi cong thirc
yi %x. Hai diém A va B thuoc d6 thi ciia ham s6 nén hodnh d0 va tung do

-2
cia ching ti 1¢ thudn v6i nhau. Suy ra &=%=%=ﬁ’—. Vay

g X0 Xg =4
Yo=2 _1
Xo—4 .2
p a 1 5
b) Néu xy=5thi y, —-2-x0 =5.
Dién tich tam gidc OBCla S = %.5 .2,5=6,25.

138. Ban doc tu vé d6 thi.
AX+y=-4x+(-3.x)=4x=2=>y=-32=-6
Vay A (2;-6)
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b) x-yl=4=>x-y=%4

Xéttruonghopx-y=4 x-(-3x)=4 o x=1=>y=-3.1=-3

VayA (1 -3)

Xétrumghopx—y=—4 > x-(-3x) =4 @ x=-1=2y=-3.(-1)=3

Vay A (-1:3)
139. Ta khir dau gid tri tuyét d6i bang cédch
xét cdc khodng gid tri ctia bién.
x vaix 20 (1)
-Xx voix < 0 (2)
D6 thi ctia ham s6 y = | x|1a hai tia phart
gidc cla cdc géc vuong xOy va x’Oy tao
thianh hinh chit V (hinh 18)
140. (Hinh 19)

|| {1 vGix>0 (1)
)’=—:

y=[x|=

X -1 voix<0 (2)
141. a) (Hinh 20)
{Zx voix 2 0 (1)
= [2x| = .
=2x vaix < 0 (2)
b) Phén d6 thi ctia him s¢
y =|2x| nim bén dudi dudng thing y =3
cho ta [2x| < 3 &> =1,5<x<1,5
142. Goi 3 phén s0 t6i gian cdn tim la x, y, z.
Tl s6 cua ching ti 1¢ nghich vai

20;4; 5, nic 1a ti 1¢ thudn véi — Lt

yl

i T—

X o] (0] X
Hinh 18
Y
(n
| fe———
(0] X
(2) E
Hinh 19

(2)\ /ll)
3 y=3
2

20°4°5
hay til¢ thuanvéil :5 :7.
vayx :yiz=2:3:2 29113512
1°3°7 B
S e RTI T
21 35 12 21+35+12 68
Tﬁdélinhdu@cx:%: y._%s-
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143. Goi do dai cic canh cha tam gidc 12 x, y, z. D0 dai céc canh ti 1¢ nghich véi
1 1 1

do dai cac dudn tuong img né =—:—:— =5 :4 :3.
1cac g cao gungnénx 1y :z= 12 5 20

Sy P nZaltY¥e 00 o qyiihdugex=25sy=20; 215
5 4 3 5+4+3 12
144. Goi do dai cic canh cha tam gidc 1a x, y, z. Theo ddu bai tac6 :
Xty _y+z _z+x
5 6 7

2x+y+z)=18k;x+y+z=9k Tudétadugc x =3k ; y=2k; z=4k.

=k suyrax+y=5k;y+z=6k;z+x=7k

D¢ dai céc canh ctia tam gidc ti 1& nghich véi dudng cao tuong ing nén tiry = %z

suy ra dudng cao Uing véi canh y gap doi dudng cao ing véi canh z.
145. Goi M 12 trung diém clia AB. Ké tir M, n€u van t6c cia xe 1a 60km/h thi lic
11 gior xe da t6i B nhung do van t6c gidam xudng con 40km/h nén lic 11 gid

xe mdi tdi C con cach B 1a 40km (xem hinh 21).
40km

A M C B
Hinh 21

a) Trong cung mot thoi gian thi quang dudng ti 1¢ thuan vdi van t6c nén
o] MC—MB MC—£-—2auyraMB 2.60 = 120.
60 40 60-40 20

Vay AB = 120.2 = 240 (km)

b) Xe khai hanh lic 11 —26%2= 7 (gid)

146. Chiéu dai doan duﬁmg giao cho ba doi I, II, III theo k& hoach lic ddu ldn
luot 12 L, E - tdng s0.
24 24 ' 24
Chiéu dai doan dudng giao cho ba doi I, II, III theo k& hoach méi 14n luot 1a
&, l — ldng s6.
2y "9 3]
Theo ké& hoach méi, doi III tang hon lic ddu 1a :
8 9 64 63

______.____z__ y
21 24 168 168 (e 50).
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Téng chiéu dai ba doan dudng ma ba doi phai lam 12: 0,5 : ﬁ = 84 (km)

Chiéu dai doan dudng ma méi doi phai lam theo k€ hoach méi lan lugt la
24km ; 28km ; 32km.

2x néux 2 0 (nH

2
147 y == (2x + [x| =
y 3( Il -i-x néux <0 (2)

D6 thi (xem hinh 22). y
(n
24-..
3 s
E 0 | X
) 2
148.y = [x] v6i -2 S x < 3. Hinh 22
Ta khir ddu phin nguyén bing y
cich xét cac khodng gid tri cua
bién 24 —
-2 vbi -2 < x<-1 bl
-1 véi -1 S x<0 e Lol
y=10 v6i 0 < x<l At AP :
1 vwi 1 s x<2 Lt s
2 v 2 s x<3
D6 thi c6 dang bac thang nhu Hinh 23

trén hinh 23.

149. a) x; < Xy = =5x; > =5x5 = f(x,) > f(x,)
b) f(x; + 4x,) = =5(x, + 4x;) = = =5x; + 4(=5x%,) = f(x,) + 4f(x;)
¢) —f(x) =—=(=5x) = 5x ; f(=x) = =5.(—x) = 5x suy ra —f(x) =f(-x).
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CHUONG 11l : THONG KE

150. a) D4u hiéu 12 s6 tién gép clia mdi hoc sinh 7A.
b) Bang "tdn s6" (xem bdng 20)

Muic gép (x) 1 2 3 4 5 10
S6 hoc sinh (n) 5 12 8 5 5 1
Bdng 20

151. a) Dau hi¢u & day 12 s6 ban thing trong mdi tran ddu. C6 t4t ca 48 tran ddu
& vong d4u bang.

b) Bang “tdn s6" (xem bdng 21).
Sobanthang(x) | O [ 1 | 2 | 3 ] a4 | 5|6 ] 7] 8
S6trandaum) | 2 [ 9 w6 | 7 | 8 | 3 1 1

Bdng 21

Vai nhan xét vé s6 ban thing & vong d4u bang : C6 1 tran dau nhiéu ban
thing nhat (16i 8 ban) ; c6 hai tran ft ban thing nhét (khong c6 ban thing
nao). SO tran déu c6 2 ban thing xdy ra 1A nhiéu nhat (16i 16 tran).

152. T6ng s6 diém ghi & 2 mat trén cua 2 con sic sdc c6 thé 1a :

1+ 1

1+2=2+1

1+3=2+2=3+1
144=2+3=3+2=4+1
145=2+4=3+3=4+2=1+5
146=2+5=34+4=4+3=5+2=6+1
246=3+5=4+4=5+3=6+2
346=4+5=54+4=6+3
10=446=5+5=6+4
Il=5+6=6+5

12=6+6

mnwmwwnnn

ol SRS B ST N LT N

Diém s6 (x) 2 3 4 5 6 7 8 9 10 1 12

Tén 6 (n) 1 2 3 4 5 6 5 4 3 2 1

Tansudt(f) | 2.8% | 5.6% | 8.3% | 11,1% | 13.9% | 16,7% | 13.9% | 11,1% | 8,3% | 5.6% | 2.86%

Nhu vay téng s6 7 diém c6 nhiéu kha niang xdy ra nhat, 16i 16,7%.
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153. a) Xem hinh 24

b) Mirc luong nam
2000 so vd&i ndm

1997 tang
E =25% ; so
144

vdi nam 1993

tang S = 50%
120

¥ § (mic luong)
290

210
180

144
120

0 1993 1997 2000 2001 2003

X
(ndm)
Hinh 24
y
154. (Xem hinh 25) (d/phiit)
155. Ta ghi lai bdng 22 tir dang 150 [
bing “ngang” sang dang 130 e
bing “doc” va thém 2 cot dé R R
tinh s60 trung binh cong 1% A TP T
(xem bdng 22). 20 i _
40 -
0S5 15 . 30 ‘ 50 X
(i)
Hinh 25
Mirc gop (x) Téin s6 (n) Tich x.n
| ) 5
2 12 24
3 8 24
4 5 20
5 5 25
10 1 10 Bing 22
N =36 108 R a3
36
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Traloi: a)M, =2
b) Trung binh méi hoc sinh gép 3 (nghin déng)
156. (Xem hdng 23)

_S6 ban thing (x) Tén s6 n Tich x.n
0

9

32

21

32

15 Bdng 23
6
7
8

130

XEVAUN AW —C
-
———WReNZ TN

Z
Il

S
oc

20y,
48

>
[

Traloi: a)M, =2
b) Trung binh mdi tran c6 2,7 ban théing.
157. Dip s6 : 50km/h
158. Hudéng dan : Trude hét tinh gid tri trung tdm & cot 2 réi tinh cot 4.
1440 _
"

X = 36

159. Dip s6 141cm
160. Khi xe chuyén banh thi s6 khéch trén xe 14n lugt 12 :
30;34;40:;41;40:;36;41;40;36;41,34;36;40;43
Ta 1ap bang tdn s6 d€ tinh s6 trung binh cOng (xem bdng 24).

Gid tri (x) Tan s6 n Tich x.n
30 1 30
34 2 68
36 3 108
40 4 160
41 3 123 Bdng 24
43 1 43
N=14 532 x=%¥=n

Vay trén xe trung binh cé 38 khich
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161. a) Xem bang 25.
b) Xem bing 26.

- Chacdi | Tén s0 Chir céi Tén s6
A 2 N 4
A 1 (0] 2
A 3 0 1
B 1 (0] 2
b 4 P |
E 2 Q 1
E I R I
G 4 T 2
H 1 U 3
1 2 U 4
L 4 Y 1

Lt M 1 N =48

Bdng 25
LTS | s
2 2
3 7
4 2
5 3
N=14
Bdng 26

162. Dip s6 47,5m’

163. a) Dau hi¢u & day 1a s6 hat théc trén mdi bong lia.
b) Xem bing 27
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S6 hat théc (x) | Gid tri trung tam | Tén s6 n |Tich (2)x(3)
_____ (1) (2) (3) 4) (5)
Trén 100-120 110 2 220
Trén 120-140 130 3 390
Trén 140-160 150 6 900
Trén 160-180 170 3 510
Trén 180-200 190 5 950
Trén 200-220 210 2 420
Trén 220-240 230 2 460
Trén 240-260 250 | 250
N=24 4100 2:41002171
24
Bdng 27
164.2) X = XNy + XoNy + Xalq + .+ X\ N

N
b) Goi X' 12 s6 trung binh cOng mdi
T = (2x))ny + (2X5)n, + (2x3)05 + .+ (2X) )Ny
N
i 2(x‘nl + XyNy + XNy + ..+ xk"k) 2
N

Viy s6 trung binh cOng mdi tang 1én 2 14n.
¢) Goi X' 1a 56 trung binh cOng mai

-)-(—-, _ (xl + 5)-“| + (x2 + 5).n2 + (x_1 + .*')).n3 + ...+ (X, +5)n

2X

N
o (X)) + XoNy + X3Ng + .o+ XN )+ 5(0) + 0y +0g 4.+ 0y )
N
o NN XNy +Xgng ek X0y SN
N N

(Viténg cdc tin s6ny + ny+ ny+ ... +ng =N)
Dodé X' = X+5
nghia la s6 trung binh cong méi da tang thém 5 don vi.
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CHUGONG IV : BIEU THUC PAI SO

8. A=P+2+3 .. a0 .B=(1+2+3+...+n)’
Véi n=4thi A=17+22+3’+4’=1+8+27+64=100
B=(1+2+3+4)%=10=100
Rorang A=B
Ban doc trthirti€p véin =5 ; n=6.
2
166.2) (v2 +1)(v2* -2)
=(V2+1)0-0)
=0.
(v22 +1)
b)(ﬁ—l)ﬁ +1)43
a2 - 1)@+ D+3

= 3V2.
167.a) M =-3 ;b x|=3ox=13.
Véix=3thiM=5;voix=-3thiM=-7
168.[x|=l-_">x=j:l.'\/t'!ix=l lh‘lmﬂuZx—l:Z.l -1=0
2 2 2 2

Ta khong tinh duoc gi4 tri clia biéu thic N (ta n6i biéu thiic N khong c6 nghia).
V@i x = —-12- thiN=1

Y .9 I s 1.1 1
60 p=0l o) <01 gt =BT b Bl6 =l
(3) 3| | Thap g izt

170. ) ( l)(2 6)=0 x+1=0 x=-1
A+ DYy -60)=0< =

y2-6=0 |y=%V6

b)xz-—12x+7>‘7c>x2—l2x>0c:>x(x—12)>0

>12
<> x va x =12 ciing diu < [x
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. Thay vao biéu thic A 1a dugc

2
5[3_)’J + 3y 9y? + 15y? )
5 24y
Ay RETT N San
10.(1] 3y =L
5 5
Z

iRtz I oy
X y z

—y-z=0nénx-z=y;y—-X=-2z;z+y=Xx

173.a) GTNN cita C=—10 (khi x =2 va y = %)
b) Dé thiy D >0
Dc6 GTLN &> (2x —3)* + 5 ¢6 GTNN ¢ (2x — 32 c6 GTNN < 2x =3 <> x =1,5

GTLNciaD = g (khi x = 1,5)

174, ) E= =X _3+2-x _3-(x-2) _ 3

X=2 x=-2 Xx=2 x-2
Ecégidtringuyén<>x-2e UB)e>x~-2¢€ {-1;1;-3;3}
x-2 | -l 1 -3 3

X 1 3 -1 5

b) VIiE=

32—lnenEcéGTNN<: 2céaGTNN
x._.,

Vdi x >2 thi

>0;véix <2thi

x —_
Vay ta chi xét nhimg gid tri x <2

X -

¢6 GTNN <
X =2 2-x

¢6 GTLN < 2 — x ¢6 GTNN (vi

>0)
- X

< xlyGTLN o x=1(vixe Z;x<2)
LﬁcdéG'INNcﬁaE=li2—l=—4 (khix=1)
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175. Giasa f(17) =71 vaf(12)=35
Thé thi a.l7+b=71(1);a.12+b=35(2)
Suy ra (17a+b)—(12a+b) =71 - 35 hay 5a =36
Viae Znén5a: 5,con3645
Do d6 khong thé dong thoi ¢6 f(17) =71 ; f(12) =35

12
176. A = 82°0°x'%yY) [_%bsxzyzz.%) _ _?a9b|1x14y523_

DE A ¢6 bic 22 thi a, b phai 1a hing ; x, y, z 12 bién ;
DéE A ¢6 bac 31 thi b phdi 12 hdng ; a, x, y, z 1a bién ;
Dé A ¢6 bac 8 thia, b, x 1a hing ; vy, z 1a bién.

177.a)C= %ax4y5 + %abx3y42 +ax’y’ ; b)D= '23'?‘103’7 =10

178. a) -% (a-1)° x"y?%2"% co he s6 1a —%(a - 1)°, cobaclads

b) —a b ex’y?z® c6 hé s6 1a —a’bc, c6 bac 1a 13

&) gg.a(’x]7y7z3 c6 hé s6 1a %S-a". c6 bac 1a 27

179. Mxﬁylz =. (iB)v&“},rE')2 = (4)(2):")3 = {i2xy2)6
180. XéttichM . N.P= —7?x4y{’ <0
Suy ra ba don thiic M, N, P khong thé ciing duong
(vi néu cung duong thi tich cba ching phai duong).
181. a) Ca 3 don thirc dong dang véi nhau.
b) A va C déng dang.
c) A va B déng dang.

182. A =5mx*y®; B= —£x4y6 v6i m 12 hing s6 duong
m
a) A va B dong dang vi c6 phdn bién giong nhau.

b)A-B= Smx“y6 —(—3 x4y6J = [Sm + ljx“ye
m m
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c)Vim>Onén5m+£>O:x420:y6205uyra (5m+£Jx4y620
m m

ViyA-B20(ddu=<¢> x=0hoiacy=0)
Do d6 GTNN cua A-Bla0Okhix=0hoiacy=0
183. Ax> + Bx + C =8x5y3 F (—?.xﬁy").x + (—6x7y3) = 8)&7}'3 - 2x7y3 —6x7y"=0
184, 2)8.2" +2™!' =82"+2.2"=10.2": 10
Vay 8.2" + 2™ ¢6 1an ciing bing chi s6 0.
g B LR L
=3 P =280 20 - T A T =T
=253"+252"=25(3"+2" i 25
PR e LA L P LN L LT
=64.4"+164" - 44"~ 14"=754" =754 . 4™ =300.4"" } 300
185.31.52 =1.52+5.52+25.52 =57+ 57 + 5%,
186. A + B=81x2y'? + 32x'%%; vig1x*%'20:32x'%" 20
x2y12 = ¢ [x =0  ;yvazbatk.

x10,20 _ y=z=0 ;x batkl.

nenA+B=0¢:{
187. a) D = —xy + S5y’
b)E:(a-I)x2+a-l--xy-—-x+x+y2—a_+I={a—i)x2—xy+y2
188. a) xyx = 100x + 10y + x = 101x + 10y
b) yxy5 = 1000y + 100x + 10y + 5 = 1010y + 100x + 5
189. P=(a-2)x"y’ + bx’y' + 7xy? + 4y’. ViPcobac3nena-2=0va
b=0haya=2;b=0
190. A = (a + 2)x* - 5x -2 ;
B=8x2+[2b—7)x+c-l

a+2=8 a=6
A=sBeo {2b-7=-5< ib=1
(d6ng nhét) PO GO c=-1
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191. S=(10a+b)+ (100a+ 10b +c) + (10b + a) — (100b + 10a + ¢)
S= 101a - 79b.

192. Goids6léliénti€pla2x -3;2x-1;2x +1;2x +3 (x € Z).
Téng clia ching 14 S=8x 8

193. a)Q=~—ley2 +y3+5 : b) Q=—3x4+?x3y+ 14xy3+5

194.A+B+C=x"+5x"y’ +2y* + 150
Suy ra it nhat mot trong 3 da thic phai c¢6 gid tri duong véi moi x, y.

195. a)Vﬂi?x—lEchZ%th‘l|7x—1|=7x—l
licd6 A=2x>+(Tx-1)=5+x-2x>=8x -6
Vé6i 7x - 1 <0c>x<%th‘||7x-—l|=l—7x

lic d6 A =2x2+ (1 =7x) = 5 + x — 2x*> = —6x— 4
b) Ta xét 2 trudong hop :

Véix 2 %lhle—6=2c:>8x=8©x=l(thoéménxz—_})

Véix<%thi—ﬁx—4=2¢—6x=6c>x=-l (thoémﬁnx<%)

196. a) M = 7(x-y) + da(x-y) -5=7.0+4a.0-5=-5
DIN=(x+y) (x-y)+3=(x>+y%).0+3=3
197.Vix-y-z=0nénx=y +z

Xétibng A + B=xyz-xy’ —xz22+y +2° =

=(y+z).yz—(y+ z).yz—(y +2)2° + y3 +2°
=yzz+yzz—yl—yzz—yzz—zs+y3+23=0
Viy A va B la hai da thirc d6i nhau.
198. A=4x"+ 4;(2)12 + 3x2y2 + 3y4 + _‘Sg,r2 A =4x(x + yz) + 3y2(x2 + yz) + 5y2
A=4x35+ 3y2 .5+ 5y2 A =20x%+ lSy2 + Syz =20x% + 20y2

A =20(x* + y*) =20.5 = 100
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199. A=x"+2mx+m2;B=x2-2mx+m2;C=x2——m2

200. f(x) = ax’* + bx + ¢
Vi f(5) = f(~5) nén 25a + 5b + ¢ = 252° — Sb+ ¢
suyraSb=-=5b;5b+5b =0;10b=0;b=0.
Vay f(x) = ax® +c. Tacé f(-x) = a(—-x)2 +c=ax’+c. Dodé f(x) = f(—x)
201. f(x) = ax? + bx’ + cx? +dx +e.
Vi f(x) = f(—x) nén ax'+bx’ +ext+dx +e=
= a(-x)4 + b(—x)3 + c(—x)?' +d(-x)+e
hayax4+bx3+cx2+dx+e=ax4—bx3+cx2—dx+e.
bx® + dx = —bx’ — dx ; 2bx> = —2dx : bx® = —dx véi moi x suyrab=d = 0
tirc 12 cdc hé s6 cua luy thira 1é déu bing 0.
202, f(x) — gy = 2™ o - | = o[ L | = _[_2'”]__ 1 g-@n+D)
T R 'f(lo] g(lOJ'[lO) ~ ot 1
203. f(x) = x* - 100x” — x” + 100x°+ x® - 100x” — x* +... + 100x* +
+x% = 100x - x +25
f(x) = x"(x = 100) - x°(x = 100) + x(x=100) —...+ x(x — 100) — (x - 25)
£(100) = 100”. (100 = 100) = 100° (100 = 100) +...+ 100(100 = 100) — (100 — 25)
f(100) =-75
204. Tdéng céc hé s6 cua f(x) chinh 1 f(1).
f(=8+5-14" . 3-10+6+2"=(-1". 1=
205.Vi7a+b=0nénb=-7a.
Dodéf(x)=ax2+bx+c=ax2—?ax+c;f(10)=lOOa—70a+c=30a+c
f(-3)=9a+2la+c=30a+c
Vay f(10) . f(=3) = (30a + ¢)® > 0. Tich nay khong thé 12 mot s6 am.
206. f(x) =ax + b.
f(l)=2=a+b=2(1) ; f3)=8=3a+b=8(2)
Tu(l)va(2)suyraf(3)—f(1)=Ba+b)-(a+b)=6;a=3,dintGi b=-1.
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207. f(x)=ax2+bx+c.
f(l)=d=>a+b+c=4(1) : f(-1)=8=a-b+c=8(2)
Tu(l)va (2)suyraa+c=0;kéthopviia-c=-4tadugca=1;c=
wdéb=-2
208.f(x)=(a+4)x3—4x+8: g(x)=x3—4bx2—4x+c—3.
a+4=1 a=-3
f(x)=g(x)<=> {-4b =0<= <b=0
c-3=8 c=11
209.Vif(l)=g(2)nén2+a+4=4-10-b=a+b=-12;
f(-1)=g(5)nén2-a+4=25-25-be<a-b=6.
Dodéa=-3;b=-9

210.a)x, =3: X, =% by x =2 ; ¢) Khong cé nghiém ; d) x; =03 x, =-2

c)x2+2x—3=x2~x+3x—3=x(x—l)+3(x-1}=(x—l){x+3)

(x-l)(x+3)=0©[x_
X==3

211. a) f(x) = 4 ¢o6 bac 0 nén khong cé nghiém.
b) f(x) = 0 khong c6 bic nén cé vo sé nghiém.
1 1

¢)h(x)= x—x+l—x2—lx——x+—+-—— (x——)—l[x—l) i

2 2 4 4 2 2) 4
s
4

et (-2 3-8

Da thuc nay khong ¢6 nghiém.

212.aym+2+8=0=m=-10 ; b)7+m+(-1)=0=m=-6

c)l+(-3)+m=0cm=2

213.2) (-2)*+m.(-2)+2=0<>m=3 ; b)f(x)=x>+3x +2
f(x) c6 téng cdc hé s6 bac chin bing 16ng cdc hé s6 bac 1é nén f(x) nhan -1
lam mot nghiém. Nhu vay f(x) c6 2 nghiém 1a =2 (theo cau a) va -1 ngoai ra
khong con nghiém niao khic vi da thic bac hai ¢6 nhiéu nhat la 2 nghiém.
Do d6 tap hop cdc nghiém cua f(x) la S = {-1; -2}.

0
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214. x( 1a nghiém cua f(x) nén f(x) =axy +b=0

Mat khéc f(0)=a0+b#0nénxy #0; > ] ¢6 nghia.
X
0

b + ax
Sl i B 0 -0 _ a5 Anghismciadamicen
%0 il Xp Xp Xp

215, Vi(x=1) . f(x)=(x +4) . f(x + 8) véi moi x nén :
¢ Khix =1 1thi 0. f(1) = 5.f(9) = (9) = 0. Vay x = 9 |a m6t nghiém cia f(x)
o Khi x = —4 thi =5 . f(—4) =0 . f(4) = f(—4) = 0
Vay x = —4 la mét nghiém cua {(x). Do d6 f(x) c6 it nhat hai nghiém 12 9 va —4.
216.a) |I5Sx +4|=19;x, =3;%x, =46, b)|9-2x|=11;%x, ==1;%x, =10
¢) |5 — 6x| =—1; khong c6 gid tri nao ctia x thoa man.
d)|x+5|-4=1+3
Xétx+5|-4=3Kxk+5|=7ex; =2;x; =-12
Xétx+5|-4=-3Kxk+5|=1=x3=-4;x4, =-6

217. a) Xét diéu kién thinhdt 5x-320ex2 % (N

e L |9-Tx=5x-3 x =1 (Thoa min diéu kién (1))
Xét diéu kién thir he . i
SRS [9—7x=3—5x°[x=3(moamandieukien(m
Kétluan: Vayx, =1:x, =3
b) 4x + 1] =7x=2; x =1

218.a) [17x = 5| =|17x +5];x=0 ;  b)x, =22;x, =2

x(x-3)=0 x=0 ho3c x =3
219. o <&x=3
x+Dx=-3)=0 x=-1 hodc x =3
220.2)-37<10x+7<37e<-44<x<3
b)—19$3-8x519;—25x£1?1
32
15x — 1 > 31 X>— 2x=-52121 X213
221. a) g 15 ;b o
15x = 1 < =31 < < -2 2x -5 < =21 <-8
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223,

224,

225.

188

X -2 5
X+2 = 0 + ]
e (i . 0
— Xét khoang x < -2 ta dugc —-2x =4 <> x = -2 (loai)

— Xét khoang -2 < x < 5 ta duge Ox = 0 diing véi moi x trong khodng dang xét.
Vay-2<x<5

— Xét khoang x > 5 taduge 2x = 10 < x = 5 (loai)

Kétluan:-2<x <5

b)

X

Xx+3
x—4

0

— Xét khoang x < =3 ta dugc =2x = 7 <> x ==3,5 (thudc khoang dang xét)

- Xét khoang -3 < x <4 ta duge Ox = 1 (khong c6 gid tri nao ciua x duge
thoa man).

— Xét khoang x >4 ta duge —2x = -7 <> x = 3,5 (khong thuoc khoang dang xét).

Két luan : Vay x =-3,5

a)Néux=0thiy=+41adugc2capsola(0:4);(0;-4)

Néux=x1lthiy=+%3,tadugc4dcaps6la(l;3):(-1:-3):(1:=-3):(-1:3)

Néu x =+ 2 thi y = +2, ta dugc 4 cap s6

Néu x = +3 thi y = £1, ta dugc 4 cap s6

Néu x = +4 thiy =0, ta duoc 2 cap s6

Tém lai, ctdtca 2 +4 + 4 + 4+ 2 = 16 cip s6 thod man ding thic da cho.

C6 1At ca 7 + 10 + 6 + 2 = 25 cip s6 thoa man bat ding thirc da cho.

a)P =40

b)P=2x2+2xy-2x+y2+ 1 =x2+2xy+y2+x2—2x+ 1
P=(x+y)2+(x— 1)220(da'u=<:x= l;y=-1)

a) f(x) = x% + 5x +4.

b) f(—4) = (=4)> + 5(=4) + 4 = 0 = —4 12 nghiem ciia f(x)



¢) Vi 10ng cdc hé s6 bac chin bang 16ng cdc hé s6 bac 1é (1 + 4 = 5) nén f(x)
¢6 nghiém la — 1. f(x) 1a da thic bac hai, c6 khong qud hai nghiém nén tap
hop cdc nghiém cua f(x) laS={-4; -1 }.

226. Hé 50 tr do la -6 ¢6 cdc ude la +1 ; £2 ; £3 ; +6,
Thirvéi x = 1; x =2 x = 3 ta thdy ching déu la nghi¢m cta f(x).
Vay S={1;2;3}.

227. Vif(x,)=g(x,) nén xf +px; +q= xfa—p‘x, +q" hay px; +q=p’x; +¢q’ (1

Vif(x;)=g(x,) nén x§+ pX; +q=x%+ p'x; +q’hay px; +q=p'%; +q"  (2)
Trir timg v€ cha hai ding thie (1) va (2) ta duoc
PX; = X)) =p'(X; =X) = p=p" (3) (Vix; #X3)
T (1) va (3) suy raq =q’. Do d6 f(x) = g(x) v6i moi x.
228. Thay x = 2 vio (1) ta duge 2.f(2) - 2.f(-2) = 12 (2)
Thay x = -2 vao (1) ta duge 2.f(-2) + 2.f(2) =8 (3).
Cong uimg v¢ cua (2) va (3) taduge 4 £(2) =20; f(2) =5

229.S, =5a:5(eZ); S;=10a+20:10(ae Z)

230.S=(100a + 10b +¢) + (100b +10c + a) + (100c + 10a + b)
S=1ll(a+b+c)=373(a+b+c).
Vid<a+b+c<27néna+b+c/A 37.

Mitkhac (3:37)=1nén3(a+b+c)s 37
Suy ra S khong thé la s6 chinh phuong .

231.a) Néux+y20thiA=(x—-y)+(x +y)=2x : 2 =>Achidn
Néux+y<OthiA=(x-y)-(x+y)=-2y: 2= Achin
b) Tuong tu cu a.
¢) Néux+y|+z20thi
C=(x-y—-2)+|x+y|l+z=(x-y)+|x +y|lasé chin (theo ciu a).
Néulx +y|+z<0thiC=(x-y-2)+(-|x +y|-2);C=(x-y)=|x +y| -2z
Vi (x = y) — |x + y] 12 s6 chin (theo cau b) nén C la s6 chin.

232. Tacé (a—b)’ = 0 (d4u = <> a = b) hay a’ - 2ab + b® 2 0 <> a° + b> > 2ab
Apdung : Néub =1 thitac6a®+1>2a
A=(a+D(b+1)=ab+1)+(b+1)=ab+a+b+1.
A=l+a+b+l=a+b+2
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2
A +l+2 ;A223+2=2+2=4

a a

Viab=1 r1enb=l dodoA=a+ l+2=
a a

233.Vix-y=2nénx =y + 2.
a)P=xy+4=(y+2).y+4=y2+2y+4=y2+2y+1+3
P=(y+ 1)’ +323(diu=cy=-1)
Dod6 GTNNcuaPla3khiy=-1;x=1
b)Q=x2+y2—xy=x2—2xy+y2+xy=(x—y)2+xy
Q=4 +xy. Theocauathi GTNNciaQla3 (khix=1;y=-1)
234, a) Vilx-3|20(ddu=<>x=3)nénP=9-2|x-3|<9
= GTLN cua P1a 9 (khi x = 3)
b)Q=x-2|+|x-8|=|]x-2|+|8-x|2|x -2+ 8 —x|
Q216|=6(ddu=<>(x-2).(8-x)20)
Vay GTNN ciaQ 1a 6 (khi2<x <8)
235.a)x—y:O:»x=y.Tacéxy=x.x=x220(da'u=c>x =y=0)
b)x-y+z=0=>x=y-z Theokétquacduatacéd x(y—-2)20
=xy—-xzz0 (1
Tuongu:x—y+z=0=2>y=x+z=2>y(x+2)20=xy+yz20 (2)
x—-y+z=0=2z=y-x=2z(y-x)20=>zy-2x20 (3)
Cong timg v€ cua ba bét ding thire (1) ; (2) ; (3) ta duge 2(xy + yz—2x) 20
Dodoxy+yz—zx20(dlu=x=y=2=0)
236. Vi f(x, .x,) = f(x, ) . f(x5 ) nén f(4) = £(2.2) = f(2).f(2) = 5.5 = 25.
f(8)=1(4.2)=1(4).f(2)=25.5=125
x+2 1

23'7.:1):4#];b)f('.t‘)=2 ;C) == 4x+2D)=x-1x=-3
2 x-1 4

X+2 x-=1+3 3
= =1+
X =1 | x =1

d) f(x) =

f(x)cogidtringuyén = x-1e U@B)ox-1¢e {£]; 13}
x—1 -1 1 -3 3
X 0 2 =9 4

>l >S0ox-1>0=2x>1

e)fx)>1le 1+
x =1 X -
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PHAN HINH HOC

CHUONG | : PUONG THANG VUONG GOC,
DUONG THANG SONG SONG

a) 6 cap goc d6i dinh.

b) n dudng thing cit nhau tai mot diém tao thanh 2n tia chung géc. SG goc tao
2n.(2n - | .
thanh 12 2420 =1 _ jo0n _ 1) g6e. Knong k& n g6c bet thil s6g6c cdn ai 12

n(2n - 1) = n = 2n(n—1). Mdi géc trong s6 nhimg géc ndy déu c6 mot goéc doi

dinh véi n6. Vay s6 cap goc doi dinh [a: M: n(n-1)

(Hinh 71). C

a) Gia sir khong c6 géc nao nho hon hoic \

bing 90° thi téng cla 4 goc s& 16n hon 360°, 1\2

d6 1 diéu vo 1. Vay ft nhat phdi c6 mot goc A 6\ B
nho hon hoac bing 90°. Goc nay va goc doi D

dinh cia n6 phai bang nhau, do dé tén tai hai Hinh 71

g6c nho hon hoac bang 90°.
b) Gia sitOy + Oz + 03 =255°, ma O) + Oz = 180°

nén03 =255° — 180° =75°, tirdé suy raOj = 75°,03 = O4 = 105°.
(Hinh 72)

Goi BOC va AOD I hai géc d6i dinh va
OE, OF lan luot la tia phan gidc cua hai
goc nay.

Suy ra 61 = %B‘BE : 63 = -;—AOD

ma BOC = :K?)B(dé'i dinh) nén 61 = 63
(cuing bing mot nira ctia hai géc bing nhau)
Ta cb 61 + AOE = 180° (ké bu) suy
raO3 + AOE = 180°

Hinh 72

191



192

Hai géc O3va AOE la hai géc ké, c6 16ng bang 180° nén hai canh OE, OF
1a hai tia d6i nhau.

(Hinh 73)

Goi BOC va AOD Ia hai géc déi dinh.

Tia OE 1a tia phan gidc cia géc BOC va tia
OF Ia tia ¢6i cua tia OE.

Ta phai chimg minh tia OF la tia phan gidc
ctia géc AOD. Hinh 73

Gia sir tia OF khong phai 1a tia phan gidc cua

goc AOD.

Vé tia OF la tia phan gidc cua goc AOD, thé thi tia OF Ia tia d6i cia tia OE
(xem bai 3). Nhu vay hai tia OF va OF déu la tia d6i cua tia OE, d6 1a diéu vo ly.
Vay diéu gia sir 12 sai, suy ra tia OF la tia phan gidc cia géc AOD.

Nhan xét : Phuong phdp giai bai nay ciing nhu cau a ctia bai 2 1a phuong
phdp phan chimg gém 3 budc :

Budce 1 : Gia sir c6 diéu trdi véi diéu phai chimg minh.

Budce 2 : Tir dé suy luan ra moét diéu mau thuln véi céc diéu da biét.

Bude 3 : Vay diéu gia sir la sai, diéu phai chimg minh la diing.

(Hinh 74)

Tia OM néim giira hai tia OA va OC; tia
ON nim gitra hai tia OB va OC do d6
C‘T)T«:é; +61vh€6§=64 +63.
Vi Oy = O3 (gid thiét); O3 =04 (Vitia A o 5
OC la tia phin gidc cua géc MON)
nénCOA = COB. COA va COB I hai
g6c ké bl bang nhau nén COA = 180° : 2 =90° suy ra OC L AB
(Hinh 75)

a) Tia OB nim giira hai tia Ox, Oy nén BOx = xOy — BOy = 90° - 30° = 60°

Hinh 74

Tia OA nim giita hai tia Ox, OB nén AOB = BOx — AOx = 60° — 30°= 30°
Vay AOB = AOx (=30°)
do do tia OA la phéan gidc cua goc BOx



7.

8.

9.

b) Tia Oy 1a tia phan gidc cua goc AOC (dé
bai)

nén AOC = 2A0y = 2. 60° = 120°.
Tia OB nam giira hai tia OA, OC
nén BOC = AOC — AOB= 120° - 30° = 90°,
Do d6 OB 1 OC
(Hinh 76)

a) OA L OM = AOM =90"; OB L ON = BON=90".
Cac tia OA, OB ¢ trong goc MON
nén AON = MON - AOM =

=120° -90° = 30°
BOM = MON - BON = 120°- 90° = 30",
Vay AON = BOM = 30°
b) Tia Ox la tia phan gidc cua goc AON
nén NOx = 15°,

Tia Oy Ia tia phan gidc cia géc BOM nén NTO‘)-; =157

Tia Ox ném giita hai tia OM, ON nén MOx = MON — NOx = 120°— 15° = 105°.
Tia Oy nim giita hai tia OM va Ox nén xOy = MOx — MOy = 105° - 15° = 90°.
Viay Ox L Oy

¢) Nhimg cap goc c6 canh tuong img vuéng goc la :

AON th:ﬁaﬁvé@;mvhﬁa}

(Xem hinh 10)

Ban hay chimg 16 ring a // Ox ; b // Oy

Tra loi :fi; i ég : f!_q ; ﬁ.g ¢6 canh tuong ing song song voi 61 .

(Xem hinh 11)

DAB= 360° — (140° + 90°) = 130° sau d6 diing diu hiéu cap géc trong ciing
phia bit nhau.
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10.

11.

12,

13.

14

15.

194

(Xem hinh 12)

Tinh duge B2 = 72°; A= 72° suy luan tiép dé dugc mot cap goc déng vi
bing nhau, dintgia// b

Néu tia Ct ndm trong géc xOy thi phai ¢6 xCt = 60°.
Néu tia Ct nim ngodi géc xOy thi phai c6 xCt = 120°.
b) a* hoac 180° — a°

(Hinh 77)

Ve tia Ot ¢ trong géoc MON sao cho MOt = m°
=NOt =n°

C6 MAx = MOL (= m®) ; NBy = NOI (= n°)

suy ra Ax // Ot; By // Ot

(Vi ¢6 cip goc dong vi bing nhau). Hinh 77

Vay Ax // By (vi cing song song véi Ot)

Gia sir trong s6 11 dudng thing vé qua diém A c6 chua dén 10 dudng
thing cét a.

Suy ra it nhat ciing con hai dudmg thiang khong cit a.

Nhur thé 1a ¢6 hai dudng thing ciing di qua A va cling song song véi a. D6 1a
diéu vo Ii vi trdi véi tién dé O-clit.

Vay diéu gid sir 12 sai. Do d6 qua A c6 {t nhat 10 dudng thing cit a

(Hinh 17)

Ban hidy chimg 16 ring a // b. Tir d6 tinh N2 réi suy ra Ni. Dap s6 = 80°

(Hinh 78)
Trong goc AOB vé tia Ot sao cho Ot // Ax. " X
-~ = mvY
Tacé O) = A =m” (so le trong) ; o
suy ra 63 =n° y
B

Ot // By (vi cling song song véi Ax)

do dé B = 02 =n° (so le trong) s
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16.

17.

18.

19.

20.

(Hinh 79)
AB // CD (dé bai) = Mj = N;
(cap goc so le trong) ; ﬁ] = N1 (dé bai)
Do do ﬁ3+m=ﬁ3+ﬁ2+ﬁ1

= M3 + M + M; = 180°.
Suy ra Mx // Ny (vi ¢6 cap goéc trong
ciing phia bu nhau)
(Hinh 80)
ME // AB, MF // AC (dé bai) suy ra
ﬁl = Kl . 1?42 = ﬁz (cap goc so le trong)
Tia MA latia phan gidc cha goc EMF
&M =My & A=Az

<> Diém M la giao diém cua tia phan gidc ctia goc A v6i canh BC

ilu

2

—

NéuO<a<180thiO=1 =

e N
-
Hinh 79
A
E
F
B M
Hinh 80

Néu a = 180 thi khong xic dinh dugc s6 do cta cdc géc Oval
Néu dudng thing AB khong vuong géc vai dudng thang a thi AH // BK

(hinh 8la)

B
A A
B
i
H K a H
Hinh 81a Hinh 81b

Néu dudng thing AB L a thi AH va BK trung nhau (hinh 81b)

(Hinh 81)
A2=105°% B2=105°= a// b
C,=90°,=>bLlcmia/bnénalc
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21. (Hinh 82)
a) AB // CD (vi cung vuong goc véi Ox)
BC // DE (vi cuing vuong goc véi Oy)

b) ;L[=f31=61=131

B2=C2=D2=0
22. (Hinh 83) Hinh 82

'Vé AH L BC (H € BC) thi AH // Bx va
AH // Cy (vi ciing vudng géc véi BC) X X y

(5]

@:R;; }T@=Ez(capg6csoleu'ong) !
— — - -~ |
Do dé ABx + ACy = A1 + A2 =90° !

23. (Hinh 84) H C

Cho a L Ox ; b L Oy. Ta phai chimg t0 a Hinh 83
va b cit nhau. y

=

Gia sur a va b khong cat nhau suy ra a va b
b phai trung nhau hodc song song.

— Néu a trung vai b thi qua O ¢6 hai duong
thing phan biét 1a Ox, Oy cung vuong
goc voi a, do la diéu vo li.

— Néua //bthi Ox L b (vi Ox L a). Theo
dé bai lai ¢6 Oy L b, nhu vay qua O c¢6 hai dudng thing phan biét 1a Ox, Oy
cung vudng goc vai b, d6 1a diéu vo 1i.

0 la A
Hinh 84

Vay hai dudmg thiang a, b phai cit nhau.
24. a) M = N (vi ciing bang géc 0)
b) M = N (vi cing phu véi géc O)
¢) 02=90° (i O) + 02 = 180°)
d) M'=N'(vi cung bing hai géc bing nhau)
25. A'B'+ CD' (vi la t6ng cta hai doan thing biing nhau d6i mot)

26. Co thé dién bat cu ki hi¢u nio trong 3 ki hiéu : =; < : > v6i diéu kién hai 0
cung mot ki hiéu
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27. Dién ki hiéu <
28. Co thé lap bai todn dio nhu sau :
Cho géc bet AOB. Trén cung mot nira mat phing by AB ta vé ba tia OM,

ON, va OC sao cho AOM = BON < 90° va OC L AB. Chimg minh ring tia
OC la tia phan gidc cia g6c MON.
Huéong dan : (Hinh 85)

O + 03 = AOC
0> + 04 = BOC
OC L AB (gt) = AOC = BOC = 90°

= 61 +63 =62 +64
Vi Oy = 07 (gt) nen O3 = O4 (dpcm)
29, (Hinh 86)

Tir A vé tia Am // b (tia Am & trong
g6c nhon tao boi hai dudng thing).

— Ve tia phan gidc An cua géc aAm thi
An//Ot

— Vé tia Ax L An thi Ax 1L Ot Hinh 86

Phén chimg minh danh cho ban doc (xem
thidy 7)

30. (Hinh 87)

HCA = Bj; HCK =By (cap géc c6
canh tuong {mg vuodng goc cung nhon).

Vi By = B2 (gt) néen HCA = HCK

31. A vaBla hai géc c6 canh tuong tng
- vuoéng géc nén ching bing nhau hoac A ¢
bu nhau. Hinh 87

Vi A - B =40°(gt)
nén A + B =180°suyra A= 110°; B=70°
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32. (Hinh 88) y 1
Gia sir a va Ot khong cét nhau .
suy ra a // O, FI‘l
Via L Ox nén Ot L Ox =xOt =90°

= T 0
= xOy = 180 Hinh 88

diéu ndy vo 1i vi theo gia thiét xOy < 180°,
Viy a va Ot phdi cdt nhau,

33. Ldy diém O wy ¥. Qua O vé 9 dudng thing 14n lugt song song vai 9 dudng
thing di cho. 9 dudmg thing qua O tao thanh 18 géc khong c6 diém trong
chung, mét goc ndy twong tmg bing géc gitra hai dudng thing trong s6 9
dudmg thing di cho. Tdng s6 do cua 18 géc dinh O 1a 360° do dé it nhat ¢6
mot géc khong nho hon 360° : 18 = 207 tir d6 suy ra ft nhat ciing ¢6 hai
dudmg thing ma géc nhon giita ching khong nhé hon 20°,

CHUONGII : TAM GIAC
34, (Hinh 89)
BAH = C =40° (ciing phu v6iB),
BWI‘) = EKF) =45°

(vi AD la phan gidc cia goc BAC) 4 - ID a .
BAH < BAD =» Tia AH nim giifa hai tia —
AB, AD.

Xét tam gidc DAC ¢6 D, 1a goe ngodi 1ai dinh D nén
Dy = C + CAD = 40° +45° = 85°
Xét tam gidc vuong HAD c6 HAD = 90° — Dy = 90° - 85° = 5°
35. Gia st ca ba goc ngoai & ba dinh déu 16n hon 120° suy ra méi géc trong déu
nho6 hon 60°. Vay 18ng ba géc trong ctia tam gidc nhd hon 180°, vo 1i. Do d6
16n tai mot goéc ngodi ¢6 s6 do khong 16n hon 120°
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36. a) BDCla géc ngodi tai dinh D cua tam gidc DAC nén BDC > A = 90° ;
90° < BDC < 180° = BDC la géc th
b) B = 60°

37. (Hinh 90)
a) Tia CO cét AB tai D.

Xét A BOD ¢6 BOC 1a géc ngodi nén
BOC = By + D

Xét A ADC c6 Dy la gée ngodi nén
D =A +C).
Vay BOC = A + By + C)

- - -

b) Néu KI?O+KE(3=90°—%(M Bo""é=2+9o°—%=90°+%

- -~

Xét A BOC ¢6Ca = 180° — (O + Ba) = 180° — (90° + % + g);

Cy = 90° =

S o _A
LAEB 90° — 180° - C
2 2
Suy ra tia CO 1a tia phan gidc cia goc C
38. (Hinh 91)

u)ﬁ(ﬁ‘ =B+ Kz ; ADB = ;u + E(I{nh chal géc ngoai tam gidc), suy ra

N1}

-~

KFC - KBQ:]%+R:—R|-E=I§—C
(ViA1= A2)

b) Xét A AEB ¢6 ABC la géc ngodi
nénE = ABC - A3 (1)

Xét A AEC ¢6 A4 12 géc ngodi
nénE = A4 - C 2)
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39,

40,

41,

42,

43,

44,

45.

200

Cong timg vé€ cic ding thic (1) va (2) ta duoc :

-

2E = ABC — A3 + Ag - C =B - C(viA3 = Ag). Vay E:%
(Hinh 92) A

a) Xét tam gidc ABC c6 o =

B =180° — (A + C)

B= 180° - (180°-3C + C): B=2C B ¢
b) V& phan gidc BE ; vé ED // BC (D € Hinh 92

AB). D la diém cén xdc dinh. Ban doc hdy chimg minh ED Ia'tia phan gidc
cua goc AEB.

AABC=AHIK= B=1;AACB=AHIK =C =1.Vay AABCc6 B=C
(vi cung bing 1 )
AMNP = A NPM =5 MN = NP ; NP = PM. Vay MN = NP = PM = AMNP
la tam gidc déu.

AABC = ADEF = AHIK (g) ; Suyra A=H=90° ; AB=HI=2cm: DF
=HK=2cm

A HIK c6 H =90° va HI = HK (= 2 cm) nén 1a tam gidc vuong can

Trong hinh 37ac¢6 A ABM = A ACN ; A ABN = A ACM.

Trong hinh 37b, ban hdy tim 4 tam gidc bing nhau ngodi ra con ¢6 hai cap
tam gidc khéc ciing bang nhau.

C
(Hinh 93)
Ban hidy chilng minh AIAC = AIAB ; AIAB =
AKAB theo trudmg hgp canh—canh—canh dé A
suy ra IAC = IAB = KAB
Hinh 93

(Hinh 94)
A ABC = A CDA (c.c.c)

Suy ra BAC = DCA ; C = R;(cap goc tuong mg)



46.

47.

48.

Do d6 AB // CD ; AD //BC (vi ¢6 cap A " D
goc so le trong bing nhau)

Ta ¢c6 AH L BC (gt) nén AH L AD
(mGi quan h¢ song song va vuong géc) g1 # C

(Hinh 95)

a) Ban hay ching minh hai tam giic

BDA va BDC bing nhau suy raBDA = BDC , din t6i BD L AC. Ching minh
tuong tu ta duge CE L AB

b) Ban hay ching minh ABOC = ABOA ;
ACOB = A COA

suy ra OC = OA va OB = OA ; dén 16i dpcm.

.

¢) Tu cic tam gidc bing nhau & cau b suy
ra AOB = BOC = COA =360°: 3= 120° —
(Hinh 96)

A AOM = A BON (c.g.c)

Suy ra OM = ON va O = O;.

R :
Ta ¢6 O3 +02=03+0;=180°nén ba A ON B
diém M, O, N thing hang. N
Do dé O 1a trung diém clia MN. y

(Hinh 97) Hinh 96
— Gia sir C ndm giira A va B.
Goi M, N l4n luot 1a giao diém cia AB v6i

cdc duong trung tryc cua AC, BC. " gl .
A M CN B
F

Hinh 94

M

A EMA = AEMC (c.gc) = A= é]

AFNB=AFNC (c.g.c) = B=C2
L o . Hinh 97

Ma C) = Cz (d6idinh)nén A = B = AE//BF

(vi c6 cap goc so le trong bing nhau)

Ban doc ty chimg minh trudng hop C nidm ngoai doan AB.

201



49. (Hinh 98) ’ |
A DMA = A DBC (c.g.c) = AM = BC va ﬂ

M = BI = AM // BC (vi c6 cap géc so le 8 C
trong bing nhau) (n

A EAN = A EBC (c.gc) = AN = BC v it

N =Cj = AN // BC (vi ¢6 cip goc so le trong bing nhau) (2)

Tir (1) va (2) theo tién dé O-clit suy ra ba diém A, M, N thing hang.

Taco AM=AN=BC= BC=:_;—MN

50. (Hinh 99)
Trusc hét ban hdy ching minh AOD = COB réi chimg minh A AOD = A COB
51. (Hinh 100)

A & o B

Hinh 99 Hinh 100

A2=90°: 2 = 45°. Suy ra A2 = ACB (= 45°), do d6 EAB = BCF (ké bd
véi hai géc bang nhau)

A EAB = A BCF (c.g.c) = BE=BF va B; =F

Xét A ABF vuong tai A ¢6 ABF + F = 90° = ABF + By = 90° hay EBF = 90° .
Vay BE = BF va BE L BF

52. (Hinh 101)

AABC va AA'BC ¢6
AB=A'B'; AC= A'C vatrung tuyén AM = trung tuyén A'M".
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54

AABC = AA'BC (c-c~c) \/’
. (Hinh 102)

55,

Ta phai chimg minh

At
AABC = AA'BC.
Trén tia AM 1dy diém D sao cho 4

c

M Ia trung diém ctia AD. b= C F w
Trén tia A'M' 1dy diém D' sao cho \/
D

M' I trung diém ciia A'D'.
Dé thiy CD=AB; C'D'= A'B'
AACD = AA'CD' (c-c-c)

Hinh 101

= Rl = Rll
AAMC = AA'M'C' (¢c-g-¢) >CM =CM' = BC=BC.

Trén tia OA 14y diém K sao cho A 1a trung A
diém cua OK

Ve KC //Ox (Ce Oy) B X
Duimg thing CA cit Ox tai B. Dutmg thing ¢

BC la dudmg thing phai dung.

Ban doc hay ching minh A AOB = AAKC
(g=c-g) dé suy ra AB=AC.

(Hinh 103)

VéDM //Ox (MeBE ); EN // Ox (NeCF ).
Ta dudc DM = AB (tinh chat doan chin )

Hinh 102

Ban doc hiy chimg minh A DOA = A
EDM (g-c—g). Suy ra OD = DE.

Chimg minh tuong tu ta duge DE = EF.
(Hinh 104)

Vé MF // AC (Fe BO) ta duge MN = FC (tinh
chéit doan chin ). Ban hay chimg minh

AADE = AMBF (g—c-g). Suy ra DE = BF.

Ta c6 DE + MN = BF + FC = BC (khong d6i)




56.

57.

58.

(Hinh 105)
a) Ta chimg minh duoc

.-..

BOC =90° +E 150°

(xem thi du 9) Hinh 105
Suy raO; = O3 =30°.

Vi 0y = 04 =30°

nén IOK = BOC - (O2 + O4) = 150°- (30°+30%) = 90°

Suy ra OI L OK.

b) AEBO = A IBO (g—c-g) = BE =BI (§))]
ADCO = A KCO (g—c-g) =CD=CK (2)

Tiu (1) va (2) suyra BE+ CD=BI + CK < Bl + CK +IK = BC
vay BE+CD < BC. K___
(Hinh 106)

VEEILAH;FKL1LAH(l,K € AH).
AAEl = A BAH (canh huyén, géc nhon)

=El=AH (1)
AAFK = A CAH (canh huyén, géc nhon )
=FK = AH 2)

Tu (1) va (2) suyra El =

A OEl = A OFK (c-g-c) 0E=0F. p N
(Hinh 107) !
AAOB = ACOD (c-g—c) =AB = CD

-~

va A=C
=AM = CN (mOt nira cha hai doan
thing bing nhau).

AAOM = ACON (c-g—c) =>OM =ON (1)va0 =

Hinh 107

Ta c6 Op + MOC = 180° (ké bi)



Suy ra 07 + MOC = 180°hay MON = 180°

Do d6 OM, ON Ia hai tia doi nhau. (2)

Tur (1) va (2) suy ra O 1a trung diém clia MN.
59. (Hinh 108)

ABD = @(hai goc ¢6 canh twong

ing vuong goc cling nhon)

Suy ra ABI = KCA (cung bu véi hai

g6c bang nhau)

AABI =A KCA(c—g—c).

Suy ra Al = AK (1) vaBAI =K .
Xét AEAK wvuéng tai E c6
BAK + K =90°suy ra BAK + BAI =90° hay IAK =90°(2)
Tir (1) va (2) suy ra AAIK vuodng can tai A.

60. (Hinh 109)

Hinh 108

a)A AOB =A FOE(c-g-c)=> AB=EFva A =F
Xét A FOE vuong tai O ¢6 E+F=90° = E+A=90°= H=90°=
AB_LEF.

b) M la trung diém clha AB = BM=%AB;NIE

trung diém cia EF = EN = —EF ma AB = EF

N o] —

(chimg minh trén) nén BM = EN (1). Lai ¢6
E = B) = ABOM = AEON (c—g—c) =>OM =

Hinh 109

ONva0; = 07. Tacé Oz + 03 =90° = O) + 03 =90°

= MON = 90° (2). Tir (1) vi (2) suy ra AMON vuéng can.
6l. (Hinh 110)

a) Theo tinh chét doan chintac6 AB=MD;

AC =ME; AD = BM ; AE = MC do d6 DE = BC.

AABC = AMDE (¢c—c—)
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b) Goi O 1a giao diém ctiia AM va BD. x
AAOD= AMOB (g—<-g)

—0D=0Bva D =By
ADOE = ABOC (c-g—¢)
= DOE = BOC Hinh 110

—

Ta ¢6 DOE + O) = 180° (k¢ b
= BOC + Oy = 180°hay COE = 180°, ba diém C, O, E thing hang.
Vay ba dudng thing AM, BD, CE cung di qua mot diém (1a diém O)

62. (Hinh 111) A
AAMC = ADMB (c-g—<) A /\"‘\
=AC=BDva Aj =D B c
do d6 AC // BD (vic6 cap géc so B C

le trong bang nhau)

Suy ra BAC + ABD = 180° (cap D
g6c trong cung phia)

Hinh 111

ma BAC + A' = 180° (gt) nénABD = A'.
ABAD = AA'BC (c-g—) =AD = BC

Vi AM = %ADnénAM= %B’C‘.

63. (Hinh 112)
a)A ABF = AAEC (c-g—¢) = BF = CE
vitél = fi| .
Goi O va I ldn luot 12 giao diém cia CE
vai BF va AB.
Xét AAEI vuong tai A ¢6

Ep +1; =90° = By + 1 = 90° Hinh 112

— BOI = 90° =sBF L CE.
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b)A ABC va AAEF c6 2 cip canh bing nhau, goc xen giita chiing bui nhau
nén trung tuyén

AM = %EF (theo bai 62).

64. a) Goc 110° khong thé 1a géc & ddy cuia tam gidc can vi néu vay thi tong hai
goc ¢ ddy 16n hon 180°. Vay géc 110° Ia goc & dinh. Suy ra méi goe & ddy la
(180° - 110°)/2 = 35°
b) N€u 90 < a < 180 thi goc & dinh 1a a°, mdi goc o ddy la (180" — a”)/2.
Néu a <90 thi:

e ’ : T W I T
— Géc & dinh c6 thé 12 a°, lic d6 méi goc & dédy ¢6 56 do 1a —————

— Goc & ddy c6 thé 1a a°, lic d6 goc & dinh ¢6 s6 do 1a 180° - 2a°

65. B=(180° - 36°)/2=72°; ABD =72°:2=36". Vay A = ABD (= 36").

AABD can tai D suy ra DA = DB. B
66. (Hinh 113) M N
Huéng din : Tinh duge CBN = 15°
——— — \ (.‘
suy raCBN = CBM , hai tia BN va BM triing nhau. Hinh 113

67. (Hinh 114) .
ABAM can tai B ; ACAN cin i C suy ra
M) = (180° — B)/2 ;N = (180° - O)2

~ 360° —(B+C) _ 360° — 90°

M| + N;= =135°
| + IN] 2 >

Hinh 114

Xét AAMN c6 MAN = 180° — (M; + N))
= 180° — 135° = 45°
68. (Hinh 115)

Vé DH L AB, DK L AC thi DH L DK.
AHAD = AKAD
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(canh huyén, géc nhon )suy ra DH = DK. B

AHDB = AKDM (g—c-g) suy ra DB = DM. 1 D

Vay ADBM vuong can, do d6MBD = 45°,
69. (Hinh 116)

2

A M K C

(canh huyén géc nhon) suy ra MI = MH
AABH = A AMH (g~c-g) suy ra BH = MH A
=-1-BM=lCMdodéMl=1CM !
2 2 2
nén C =30°; HAC=60°: B H M C

BAC = =90°,

2

Viy AABC vuong tai A.
Vi C =30°nén B =60°; AM = BM = -:]EBC (tinh chat trung tuyén thuoc

canh huyén) A ABM cién, c6 mot géc 60° nén né 12 tam gidc déu.
70. (Hinh 117)
Vé BH LAC.

A

Xét ABHC vuong tai H ¢cé ¢ =60°(gt) nén
B =30° = CH =1 BC ma CD = ~BC (g)
nétnCH=CD; ACHD can;

131 = l X(_fl} = 30°.
2 Hinh 117

Vay By = Dy =30°. Do d6 AHBD can = HD = HB (1)

Xét AHAB vuong tai H, c6 B2=75° - 30° = 45° nén AHAB vuong can =
HA = HB (2).

Tu (1) va (2) suy ra HD = HA = AHAD can.

Suyra D2 = éﬁ|= 15°, do d6 ADB = 30°+ 15° = 45°,
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71.

72.

73.

74.

75.

76.

Trong mit phing t6 hai mau xanh va do ta vé mot tam gidc déu canh 1 don
vi. C6 3 dinh ma chi ¢6 hai mau nén theo nguyén li Diriclé t6n tai hai dinh
¢6 cing mot mau, khoang céch giira ching ding bang 1 don vi .

Xé1A AHC vuong tai H ¢6 C =30° nén AH = —;-AC =20.

Ap dung dinh Ii Py-ta—go vio tam giic vuong ABH, tinh dugc BH = 21.
(Hinh 118a.b)

Tinh dugc HB =7 ; HC = 10.

N¢u goc B nhon, H ndm gitra B va C thi BC= 10 + 7 = 17 (hinh 118a)
Néu géc B 1, B ndm gira H va C thi BC = 10-7 = 3 (hinh 118b)

A
A
B 24 4 24 2%
30 41
B H C H B C B H M C
Hinh 118a Hinh 118b Hinh 119

(Hinh 119)

AABC vubng tai A, trung tuyén AM = 41 nén MB = MC = 41 ta tinh dugc
HM =9, HB = 32 ; HC = 50.

Xét AABH vi AACH vuéng tai H, ta ¢6 : AB? = 40% + 327 = 2624 ;
AB? 2624 16

Gia sir A ABC vuong tai A. Dat AB = 8k thi AC = 15k

Ta c6 AB? + AC? = BC? (8k)? + (15k)* =51%; 289k? = 2601 ; k> =9;k =3
Viy AB=8.3=24;AC=15.3=45

(Hinh 120)

Vi AD = HE nén AH = DE. Ap dung dinh Ii Pi-ta-go vao cdc tam gidc
vuong ABF, ABH, ADF, BHE, DEF 1a dugc BF® = AB> + AF® = (BH® +
AH?) + (AD” + DF?)

AC? = 40%+ 50 = 4100 =
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=BH + DE” + HE’ + DF = (BH’+ HE’) + (DE + DF)
= BE® + EF’ ; BF = BE? + EF?
Viy ABEF vuong tai E (dinh If Py—ta-go dido) do
do EB LEF.,

77. (Hinh 121)
Gia sir AB I do cao cuia cdy tre, C 1a diém gly. Hinh 120
DUMAC=xthiCB=CD=9-=x,Tacé: B
AC? + AD? = CD?

x“+32={_0—x)2::vx=4

; C
Viy diém gly cdch goc 4m
78. (Hinh 122) x|

B 2 AST—p
/ =(5-2 4 -3) =
\B‘ (5 )j+(4 )., 10 (1) Hinh 121
ACT=(5-0)"+4-1)"=10(2) y

2 2 2 P e Iy A
BC ' =(6-2)"+(1-3)=20
Tir (1) va (2) suy ra AB® = AC? 3 [T
= AB=AC. |
Viy AABC cin [l R i €
CoBC = AB + AC* (20 =10+ 10) 5 3 T
do do AABC vuong can tai A

Hinh 122

suyra A =90°,B=C =45°,
79. (Hinh 123) A

A)VEMH L AB; MK LAC

AHAM = AKAM (canh huyén, géc nhon)

Suy ra MH = MK. H K
AHMB = AKMC (canh huyén, canh goc vuong) B M C
Suy raB = C. Viy AABC cin tai A Hinh 123

b) X¢ét AABC can tai A ¢6 AM 14 trung tuyén ing véi

canh dday nén AM cang 14 dudng cao (vem thi du 10)

Ap dung dinh Ii Pitago vao tam gidc vuong MAB ta dugce

AB’ = AM® + BM? = BM? = AB* - AM® =37° - 35 = 144 ; BM = 12
=» BC = 24,
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80.

81,

82.

83.

84.

a)A ABC c6 cic dudng cao AD, BE, CF bing nhau. Ta phai ching minh
AABC déu. AFBC = AECB (canh huyén, canh géc vuong) suy raB=C.
Chimg minh tuong tu ta du'qcé =A.

Vay A =B =C suyra AABC déu.

b) Goi do dai méi canh tam gidc déu 1a x

Xét AADC vudng tai D ¢6 AC? = AD? + CD? ; tir d6 tinh dugc x = a.

(Hinh 124)

AMAB va ANAB c¢6 trung wyén MO, NO
thuoc canh AB va bang nira AB nén ching la
nhimg tam gidc vuong. ANAB = AMBA (canh

huyén, canh goc vuong). Suy ra NAB = MBA Hinh 124
do d6 AABC can tai C.
(Hinl 125) M

AABC can tai A, A =80° suy raB = C = 50°,
V@ tam gidc déu BCM (M va A thuoc cing mot
nira mat phiang bd BC). MCA = 60° - 50° = 10°

AAMB = AAMC (¢c—c—c¢) (o}

suy ra AMB = AMC =60 : 2 = 30" 5 : C
do ACOA can.

(Hinh 126)

V& tam gidc déu BCM (M va A cuing thudc mot
nira mét phéing by BC).

Ching minh twong-ty -bai 82 t1a dugc ACOA
can tai C.

Tacé ACO =40°:2=20°

suy ra CAO = (180° = 20°) : 2 = 80°

(Hinh 127) Hinh 126
VEé tam gidc déu BCM (M va A cuing thuéc mot nira mét phang b BC).
Ching minh tuong tv bai 82 ta dugc ACOA cantaiC;




85. (Hinh 128)

86.
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ACO=45°-15°=30°;

CAO = (180° - 30% : 2= 75°;
BAO=90°~75°= 15°; ABO=45°—30° = 15°
Vay BAO = ABO suy ra AAOB cin tai O.

AABC can tai A, A =30° Hinh 127
suyra B=C =75°; CBx = 90° - 75° = 15°,
Vé tam gidc déu BCM (M va A cung thudc
mot nita mat phing by BC) ; ABM = 75° —
60° = 15°

AMAB = AMAC (c—c—)

suy ra MAB = MAC =30°:2=15°

ACNB = AMAB (c-g—¢)

= N =MAB = 15°; Hinh 128

BCN = 180° - (15°+ 15%) = 150°.

(Hinh 129) A
AABC can tai A, A= 100°suy ra B = C = 40°.
V& tam gidc déu ADM

(M va B thu¢c cling mot nira mat phing bo AD ) D
BAM = 100° - 60° = 40° Y

AABC va ABAM c6 BC = AM (= AD) Hinh 129

ABC = BAM (= 40°) ; AB chung

Vay A ABC=ABAM (c—-g—c) suy ra AC = BM c6 AC = AB (gt) nén BM = BA.
AABD = AMBD (c—c—c) suy ra Dy = D2=60°: 2 =30°

Xét A CBD cé BCA la géc ngodi nén

BCA = CBD + Dy = CBD =40° - 30° = 10°



87. (Hinl 130)

88.

a)A ABC can tai A, A = 108° h X

suy ra B = C =36° ;OCA = OCB=18°.

Xé A BOCc6 BOC = 180° - (12°+ 18°) = 150°; 5

BOM = 60° B c
Hinh 130

Suy ra MOC = 360° — (150°+ 60°) = 150°.

ABOC = AMOC (¢~ g—c).

Suy ra OCM =OCB = 18° ma OCA = 18° nén hai tia CM, CA tring nhau
do d6 3 diém C, A, M thing hang.

b) ACBM ¢6 CM = CB nén can 1ai C; C=36° suy ra

o 180° —36°

CBM = CMB = 72°: BAM = 180°= 108° = 72°,

Viy ABAM can tai B = BA = BM = BO do d6 A AOB can tai B.
(Hinl 131)

AABC cin i A, A= 80° suy
raB=C =50°.

V& tam gidc déu ABM (M va C cung ndm
trén nira mat phing bir AB)

Ta tinh duge CBM = 60° - 50° = 10°.
AAMI = ABMI (c-c=¢)

— AMI = BMI = 60°: 2 = 30"

Trén tia BK 1ay diém N sao cho BN = ML
ABAN = AMBI (c-g—¢ )= BAN = MBI = 10° va AN = BI (1)

Hinh 131

AIBA ¢6 2 géc 50° nén can tai I nén Al = BI (2)
Tir (1), (2) suy ra AN = Al (3)
ANAK ¢6 2 goc 70" nén can tai N = AN =NK (4)
Tir (3), (4) suy ra Al =NK (5).
AHAN c6 hai goc 40° nén can taiH = HA = HN (6)

Tir (5), (6) = HI = HK = AHIK can.
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89. Truomg hop géc B nhon
ABD = Ka;‘(cimg phu véig)
AEBH = AECA (canh huyén, géc nhon)
Suy ra EB = EC, AEBC vuong can do dé ABC = 45°
Truong hop géc B tii
Ta duge B =135° (ban doc ty chimg minh)
90. (Hinh 132)
Gia s xOy la géc vuong cho truge. Trén
tia Ox lay diém A.
Dung tam gidc déu OAB (diém B & trong
g6c vuong).
Dung tia phan gidc OC cua goc AOB. Cic

tia OB, OC chia géc vuong xOy thanh ba

g6c bing nhau. Hinh 132
Chitng minh : Danh cho ban doc

91. (Hinh 133) i E
A ADB = A CEA (canh huyén, géc nhon) D
Suy ra AD = CE.
Ap dung dinh Iy Py-ta-go vao tam
gidc vuong ABD ta ¢6 BD? + AD’ = B &
AB?; suy ra BD’ + CE? = AB®. Hinh 133
Vi AB khong d6i nén BD’ + CE’
khong déi.

92. (Hinh 134) A
a) Trén canh BC lay diém E sao cho
BE = BA. D
Ta duoc AABE can, B = 60° nén AABE
déu suy ra AB = AE. B + E_C

Ta tinh duoc EAC =75° — 60° = 15° Hinh 134

DAC=90°- 75°=15° ; ABx=60°-15° =45°
AABD vudng can = AB = AD do d6 AE = AD (clng bing AB)
AACD = AACE (c-g—c) suy ra ACD = ACE = 45°



do d6 DCB=90° =DC L BC.
b) Ap dung dinh 1y Py-ta-go vao tam gidc vuéng BCD ta duoc
BC? + CD’ = BD* = AB? + AD* =12+ 17 =2
93. (Hinh 135)
AABC vuong can tai A (g1) suy ra C =45° AM
Ia trung tuyén nén AM LBC vaA, =45°,
AAME va A CMF¢6 A = C (= 45°

AM = CM (=% BC) ;: M, =M;(cing phu Hinh 135
v6i AMF). Vay AAME = ACMF (g—c-g), suy ra AE = CF.
94. (Hinh 136) A
a) AMAB can tai M nén BAM = ABM
AABC can tai A nén ACB = ABM
suy ra BAM = ACB (N
C6 Bx // AM nen ABN + BAM = 180° (2)
(cap goc trong cung phia)
C6 ACM + ACB = 180° (ké bi)(3). N
Tﬁ(l):(2):(3)suyram=m. X
b) AABN = AACM (c-g—¢) suy ra AN = AM Hinh 136
do d6 A AMN cin.

95. (Hinh 137)
a) AAHE = A AHF (g-c-g)

suy ra AE = AFVAE) = F,

T C vé CD // AB (D€EF) B X s
ABME = ACMD (g-c-g) suy

ra BE=CD (n F
6 Ej = E'I_)_la'(cap goc dong vi) Hinh 137
do d6 CDF =F ;

ACDF can. Vay CF=CD (2)
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96.

Tir (1) va (2) suy ra BE = CF.

b) e Tacd AE = AB - BE.

Mat khiac AE = AF = AC + CF.

Suy ra AE + AE = (AB -BE) + (AC + CF)

AB + AC
2

2AE=AB+ AC (viBE=CF); AE=

o Ta c6 BE = AB - AE = AB - AF = AB - (AC + CF)
Mat khic BE = CF suy ra BE + BE = (AB - AC - CF) + CF
AB - AC

2
* Xét ACMF c6 ACB la géc ngodi suy raCMF = ACB - F.
Xét ABME ¢6 E 1a gée ngoai suy ra BME = Ej - B.
Vay CMF + BME = (ACB - F)+ (Ej-B)

Hay  2BME=ACB-B; BME=ACB-B

Hay 2BE = AB- AC; BE =

CHUGNG Il

QUAN HE GIUA CAC YEU TO TRONG TAM GIAC
CAC DUONG DONG QUY TRONG TAM GIAC

(Hinh 138)

Xét ABMC c6 BMC >A do dé6 BMC > 90°
suy ra BC > MC H

(vi trong tam gidc, canh d6i di¢n véi goc th 1a
canh 16n nhat) Hinh 138
Xét AMNC ¢6 MNC > A do d6 MNC > 90°

Suy ra MC > MN (2)
Tir (1) va (2) suy ra BC > MN



97.

98.

99.

(Hinhl39)

-

a/ Xé1 ABOC, dé thdy BOC= 90° +-;i (xem
thi du 9) vay BOC 1a g6c 11 suy ra canh BC la
canh 16n nhat

b/ Xét ABOC ¢6 OB < OC (gt)

suy raBCO < CBO, do déACB <ABC. Vay
AB < AC

(Hinh 140)

Trén tia d6i cha tia MA 14y diém D sao cho
MD = MA.

AABM = ADCM (c.g.c)

suy ra AB=CD va Rl =D ;1acé Rl >Kz(gl)
nén 13 >:\2

Trong AACD ¢é D> Az suy ra AC > CD, do
46 AC> ABsuyra B> C

(Hinh 141)

Goi N 1a trung diém cla MC thé thi

BM = MN = NC (:% BC)

AABM = AACN (c.g.c) suy raBAM = CAN,
ANB > C

do dé ANB > B => AB >AN (1)

A

Hinh 140

A

Hinh 141

Trén tia doi cha tia AM, ldy diém D sao cho MD = MA.

Ta c6 AABM = ADNM (c.g.c)
Suy ra AB = DN (2) viBAM = NDM .

Tir (1) va (2) suy ra DN > AN, do dé6 DAN > D hay MAN > BAM

Nhu vdy BAM = CAN < MAN suy ra BAM < GUT =20°




100. (Hinh 142)
AAMB va AAMC cé AM chung ; AB = AC(gt) ;
MB < MC(gt)
suy ra K| < Rz (dinh 1y hai tam gidc éé hai cap
canh bing nhau)
Trén nira mat phing by AC khong chiia B vé tia Hinh 142
Ax sao cho

CAx = .En . Trén tia Ax ta dat AN = AO,

AANC = AAOB (c.g.c) suy ra NC= OB va ANC = AOB
AANC va AAOC ¢6 ACchung ; AN=AO; NAC < A2nén NC < OC

suy ra KIBE < (—)'I':l‘é (N
Ta c6 AON = ANO (2) (vi AAON can)
Tir (1) va (2) suy ra AOC < ANC do d6 AOC < AOB
101. (Hinh 143) .
AABE = AADC (c.g.c)suyraBE=CD
ABCE va ACBD ¢6 : . A

BC chung ; BE = CD ; CE > BD (V) v

AC > AB) nén B;>C, (dinh 1§ hai
tam gidc ¢6 hai cap canh bang nhau) B v e
AMBE v AMCD ¢6 : MB = MC(g1) ; Hinh 143
BE = CD (chimg minh trén) ;
B, >C, (chimg minh trén) nén ME > MD

102. (Hinh 144) " /’

Vé AH L Ox, BK L Ox, H, K € Ox 4
HK 12 hinh chiéu ctia AB trén Ox. q!
VE Al L BK thi HK = Al (tinh chat doan chén) .
: " 0 H K X
AIAB vuo il,co6 B=45°
AB vuong tai I, co 5" nén vuong can suy Hinh 144

ralA=1IB



2
Tacé Al + IB* = AB?; 2A12=[J§] =2

AI’=1; Al=1 do d6 HK=1

103. (Hinh 145)
a) Ve BD L AM ; CE L AM; BD+CE=d
Tac6 BD<BM; CE<CM >
Nén BD + CE < BM + CM hay d < BC U h .
b) Gi tri 16 nh cita d = BC WS
< BD=BM;CE=CM
<> Diring véi M va E tring véi M

Hinh 145

<> M trung véi hinh chiéu H cua A trén BC.

104. (Hinh 146) A
a)VeMH_LBC;NK.LBC; '>_<N
AMBH = ANCK (canh huyén, géc nhon) 8 rH
suy ra BH = CK
b) AABN = AACM (c.g.c) Fnhi148
suy ra BN =CM
Dé thdy MN // BC, suy ra MN = HK(tinh chét doan chén)

Ta c6é BN > BK ; CM > CH (quan h¢ giira dudng xién va dudng vuodng goc)
Vay BN + CM > BK + CH hay BN + BN > (BH + HK) + CH

~H
(9]

2BN > (BH + CH) + HK ; 2BN > BC + MN ; A
BN > BC+MN ]
2
105. (Hinh 147)
o B D c
a) AB// CE = E = Aj(so le trong)
ma A2 = A (gt) nén E=A2 = ACAEcan
Vay AC = CE.
Co6 'AC > AB (quan h¢ giwta duong xién va
duong vuong goc)
Suy ra CE >AB (1) E
Hinh 147
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V¢ DF L AC, ta chimg minh duge DF = DB.
C6 DC > DF (quan h¢ giira duong xién va duong vuodng goc)
suy ra DC >DB (2)
Ta c6 DE? = CE? + DC?; AD?= AB’ + DB’
K&t hop vai (1) va (2) ta duge DE’> AD’. Do d6 DE > AD (3)
Tu (1), (2), (3)suyraCE + DC + DE > AB + DB + AD
Hay chu vi AECD > chu vi AABD.
106. Canh 4cm la canh ddy.
5-a

107. Do dai mbi canh bén la ] -

e N suy ra a la s6 wrnhién 1é (1)

15_a+]57—">u suyral5—a>a haya<75 (2)

Tiu(l)va(2)tacé ae {1:3;5;7}.
108. (Hinh 148)
Trén canh AB ldy diém E sao cho AE = AC.
Viay BE = AB -~ AC; AAME = AAMC (c.g.c)
suy ra ME = MC. Xét tam giic AEBM ¢6 :
BE > MB - ME hay BE > MB - MC
Viay AB - AC > MB - MC Hinh 148
109. (Hinh 149) A
VE tam gidc déu AOD (D va B thude hai D
nira mat phiing d6i nhau b AO).
BAO = CAD
(vi ciing cOng vai OAC cho 60%) 0
A BAO = A CAD (c.g.c) suyraOB=CD
Ba doan thing OA, OB, OC ldn lugt bing
ba canh OD, CD, OC cua A COD.
Vay ba doan thing OA, OB, OC thoa min bat ding thiic tam gidc.
110. (Hinh 150)

ViAB=5nenBC=vs? + 52 = 50 > 7. Tacé:

BM +CM 2BC>7;BN+CN 2 BC>7

Mt khic

B D c

Hinh 149
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Suy ra (BM + BN)+ (CM +CN) > 14 M 3 -

Vay trong hai tong BM + BNvaCM +CN | '
t6n tai mot téng 16n hon 7, gia sir :
BM + BN >7, thé thi B 1A diém cén tim. ! '
W11, (Hinh 151) 5 :
Hinh 150

a) A ABC céintai A, AH 1L BC nén HB=HC
(tinh chat dudng cao ing vai canh ddy cia tam gidc cén).

Ta ¢6 CE = CB suy ra CE = 2 CH. Xét A ADE c¢6 EH la trung tuyén ma
CE = 2CH nén C Ia trong tAm

b) Xét A ADE ¢6 dudmg thing AC la dudng
trung tuyén nén MD = ME, suy ra MH = ME
(tirh chdt trung tuyén thudc canh huyén cuia
tam gidc vuong).

A MHE can do dé H = E)

A EHA = A EHD (c.g.c) suy ra E2 = Ej do
do ﬁ] = E‘.z
suy ra HM // AE (vi ¢6 cidp goc so le trong
bing nhau).

112, (Hinh 152)
Goi M 1a trung diém cia AC vi
AF = CH (gt) nén MF = MH.
Hai tam gidc ABC vd BHF co
cung trung tuyén BM nén coé
cung trong tdm G. Ching minh
wwong W ta ciing duge G 12 trong Hinh 152
tAm cua tam gidc CDE.

113. (Hinh 153)
a)Gla trong tam cta tam gidc ABC nén trung tuyén AD phai di qua G suy
ra A, G, D thang hang.
b) A ADB va A ADC ¢6 DB = DC ; AD chung ; AB < AC (g) nén D) < Dz
(dinh 1f hai tam gidc c6 hai cip canh bing nhau).

AGDB va A GDC ¢6 DB = DC ; GD chung, Dy < D2nén GB < GC
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2
suy ra gBE < %CF (tinh chat trong tam

cua tam giic).

hay BE <CF.

¢) Kéo dai GD mét doan DM = DG thé thi
GM =GA.

AGBD = A MCD (c.g.c) suy ra GB = MC.
Khong lam giam tinh 16ng quéit cua bai
todin, ta c6 thé gia sit AB < BC < CA, thé Hinh 153

thi theo cau b) ta ¢6 : BE < AD < CF.

Muén chimg t6 AD, BE, CF thoid mian bt ding thifc tam gidc, ta chi cdn
chimg 16 CF < AD + BE.

Xét AGCM ¢ : GC < GM + CM hay GC < GA + GB.

"
do do %CF < %AD + gBE vay CF < AD + BE (dpcm).
114, (Hinh 154)
a) Vé diém M sao cho D 1a trung diém clia AM.
Ta chimg minh dugc AABD = AMCD suy ra AB=CM.

Xét A ACM c6 AM < AC + CM hay 2AD < AC + AB A
AB + AC
hay AD€ ——. E E
b) Xét A GBC c6 GB + GC > BC suy ra
2 g 3 B D\ / C
—BE + =CF > BChay BE + CF> =BC i !
3 3 2 v
v/
¢) Theocauatacdé AD < il “ M

Hinh 154
wong ty BE < LLEaL :

CF < CA+7 CB suy ra AD + BE + CF < AB+ AC+BA;BC+CA +CB
hay AD + BE + CF < AB + BC + CA (1.

Theo céu b1a c6 BE + CF > %BC tuong e

AD+CF>%AC . AD+BE>§-AB

2
(&5
(3]
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Su)'ra(BE+CF)+(AD+CF)+(AD+BE)>%(AB+BC+CA);
2(AD+BE+CF)>~§(AB+BC+CA);

(AD + BE + CF) >%(AB + BC + CA) (2)
Tir (1) va (2) ta suy ra

%(AB+BC+CA)<AD+BE+CF< AB + BC+CA

115. (Hinh 155).

a) Hai tam giic AOB va AOC c6 dién tich
bang nhau, lai chung canh AO nén cic
duong cao img v6i AO phai bing nhau.
Vay BH = CK.

B M\) //’ 2
b) Goi M 1A giao diém cta dudng thing AO =

’ K
voi BC.
Hinh 155

AHBM = A KCM (g.c.g). Suy ra MB = MC,
do d6 AO la dudmg trung tuyén clia AABC.
Chitng minh tuong ty, BO ciing 12 dudng
trung tuyén cua A ABC. Viay O la trong
tam cua A ABC.

116. (Hinh 156) ' B

Vé CH L Ox, CK L Oy. A CHA = A CKB
(canh huyén, géc nhon ) suy ra CH = CK.

] e e s

»
P

Vay C ndm trén tia phan gidc cia goc

xOy, do6 1a mot tia ¢ dinh. Hinh 156
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118,

119,

224

(Hinh 157)

Xét A AOB ¢6 cdc tia phan gidc ngoai cia
cdc goc A va B cat nhau tai M nén tia OM la
tia phan gidc cta goc xOy .

AMOC = A MOD (g.c.g)

suy ra OC = OD Viay A OCD can.

(Hinh 158)

a) Dé thay

Hinh 157

ABD = ABF = FBy = 60°.

Xét A ABD c¢6 hai tia phin gidc ngodi
tai dinh A va B ciit nhau tai F suy ra DF
la tia phan gidc cua géc ADB.

Vay ADF = BDF

b) Xét A DBC c¢6 tia phan gidc géc C
vi tia phan gidc ngodi tai dinh B, cit Hinh 158

nhau tai E, suy ra tia DE la tia phan

gidc cua goc ADB.

Tia DE va tia DF déu la tia phan gidc cia géc ADB nén ba diém D, E, F thing hang.
(Hinh 159) M
Xét A ABC, O la giao diém
cua cdc tia phan gidc cua goc

B va C nén tia AO la tia phn N
gidc cha goc A.

C6 AN L AO nén AN 12 tia o
phan gidc ngoii tai dinh A cuia
AABC. Tia phan giic ngoai
AN v tia phan gidc trong CO
cua A ABC cit nhau tai N, suy ra tia BN 1 tia phan gidc ngoai tai dinh B
cua A ABC. Do d6 BM L BN (hai tia phan gidc ctia hai goc ké bu).

Chimg minh wong tvta dugc CM L CN .

Hinh 159



120. ({inh 160).

121,

Xét A DBC ¢6 goc ADB la goc
ngoai nén ADB = ]§2 &6 suy ra

é:fﬁ-éz;éx4s°--§

Xét A ABC c6 : Al £6¢ ngodi Hinh 160
nén :
R[=l§+6=é+45°-—-— => /‘1]:_4.45" )

Xét AHAC vuong tai He6 A2=90°—- C =90° - {45" = -EJ =45° 5@

Tir (1) va (2) suy raAy = A2.

Xét A ABH ¢6 D 1a giao diém cta mot tia phan gidc ngodi véi mot tia phan
gidc trong khong ké nén tia HD phai 12 tia phan gidc ngoai tai dinh H do d6
DHC =45"

Suy ra HD // AB (vi ¢6 cap goc déng vi bang nhau).

(Hinh 161)

a) Vé thém OD 1 BC ta duge OD = OE = OF
Ta cting chimg minh duge

AE = AF(=x): BE=BD(=y): CD =CF(=2)
TacOAB+ AC-BC=(x+y)+(x+2)- g v D , C
(y +2)=2x=2AE Hinh 161

b) Ap dung dinh 1y Py-ta-go vio AABC

vudng tai A, ta tinh duge BC = 5.

Tac6 2AE=AB+AC-BC=3+4-5=2;AE=1

AEOA ¢6 E =90° g A= 45° nén né vuong can suy ra OE = AE = |.

Vay OD=OE =OF = |

c)TacOAB=3;AE=1nénBE=2; AC=4;AF=1 nén CF=3.
OA’=OE’+ AE’= 12+ 17=2; OA =2 ; OB’ = OE’+ BE’= 174 2*= 5, OB=+/5

0C?=0F+ CF*=1%2+132=10:0C=10
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122.

123.

(Hinh {62)

a) Diém O nim trén dudng trung
truc ciia AM nén OM = OA.

Diém O nim trén dudmg trung truc cla
AN nén ON = OA suy raOM =ON.

Do d6 duong trung truc cia MN
luon di qua mot diém c6 dinh Ia
diém O.

b) Dé Ihﬂyal = 62 = —;-AOM :

03 = 64=:"-7\”6N

do d6 AOM + AON =2(03+03) = 2xOy ;

MON =2a°

Vi dd ¢c6 OM = ON nén O 1a trung diém ctiia MN

< MON =180°¢22"=180"<>a=9%
(Hinhl63)

MA = MO =%BC (tinh chat trung

tuyén thudc canh huyén)
Piém M nam trén dudng trung truc
ciua OA.

Do OA c6 dinh nén dudng trung truc
cua OA ciing ¢6 dinh.

124. (Hinh 164)

O la giao diém cdc dudng trung truc
cua AB va AC nén OA =0B=0C.

Diém M nam trén dudng trung truc cia
AB nén MA = MB. Diém N nim trén
duong trung truc cia AC nén NA = NC

AAOM = ABOM (c.c.c) = A= B

y

Hinh 162
A
M
(0] B
Hinh 163
A
/%\
9 .‘.Js i N "]"
O
Hinh 164



125

126.

AAON = ACON (c.c.c) = Az =C,
Mat khdc Bj = C) (vi ABOC can)
Nén Aj = A2 suy ra AO A tia phan gidc ciia géc MAN.

(Hinh 165)

VE cdc tia phan gidc cha cdc goc B va C chiing
cit nhau tai O d6 1a mot diém ¢6 dinh.

Trén canh BC lay diém D sao cho BD = BM th¢
thiCD =CN

ABOM = ABOD (c.g.c) ; ACON = ACOD (c.g.c)

suy ra OM = OD va ON = OD do d6 OM = ON. P 2 c
Suy ra dudmg trung truc ciia MN di qua mot Hinh 165

diém c6 dinh l1a diém O.

(Hinh 166)

1. Phan tich
Trén canh BC 1dy diém D sao cho CD = CA, ta dugc BD = BC - CD =
BC - AC =2cm

Ta dung dugec AABD theo
trudmg hop (c.g.c). Diém C
thoa mén hai diéu ki¢n :

— C ndm trén tia BD

- C ndm trén dudng trung
truc cua AD,

2. Cdach dimg

~ Dung AABD sao cho
B =30°; BA = 5cm ; BD =2cm.

~ Dung dudmg trung truc cia AD cit tia BD tai C

- Noi AC ta dugec AABD la tam gidc phai dung.

3. Cluing minh

That vy, diém C ndm trén duding trung truc cia AD nén CA = CD.

AABC ¢é B =30°; AB=5cm; BC - AC=BC-CD =BD = 2cm.

Hinh 166
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127. (Hinh 167)
1. Plhan tich
Trén tia d6i cua tia BC 1dy diém D sao cho BD = BA ; trén tia d6i cta tia CB
lay diém E sao cho CE = CA.
Tacé DE = DB + BC + CE = AB + BC + CA = 8cm.
AABD can tai B nén D = 30° A
AACE can tai C nén E = 20° m
AADE dung dugc theo trudng hop (g.c.g) D B c ~ E
Piém B thoa min hai diéu kién : Hinh 167
~ B ndm trén DE
- B nam trén dutmg trung truc cha AD
Diém C thoa min hai diéu kién :
- C ndm trén DE
- C nam trén duong trung truc cua AE.
2. Cach ding :
- Dung AADE sao cho DE = 8cm ; D= 30°;
E = 20°.
— Dung dudng trung truc ctiia AD va AE cét DE
lan luot tai B va C,
- No6i AB, AC ta dugc AABC 1A tam gidc
phai dung.
3. Cluing minh : Ban doc tr chimg minh.
128. (Hinh 168)

Hinh 168
ABFC = ACEB (c.g.c)
suyra F=E =90°do d6 CF L AB. "
AM 1a trung tuyén img v6i canh ddy cia tam
gidc can nén AM L BC. K »
Suy ra AM, BE, CF la ba dudng cao ciia AABC H
nén ching déng quy.
129. (Hinh169) B C
H la truc tam cua AABC nén AH L BC, Hinh 169
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suy ra I-{Eﬁ = BAH (hai géc c6 canh twong img vuong goc) (1
AKAE = AHAE suy raKAB = BAH . )
tr (1) va (2) suy ram = lﬁ

130. (Hinh 170)

Goi O 1a giao diém ciia céc tia phan gidc ciia géc B va C suy ra tia AO 12 tia

phan gidc cta géc BAC. A

AABD can tai B; AACE can tai C; A\

nén BOLAD ; COLAE X

xét AAMN c¢6 O 1a truc tam do dé £ k‘- "

AOLMN. e e %
131. (Hinh 171) Hinh 170

AABC déu nén A = B=60° i

Dy > A=60°. Xét ADBM ¢6 B < D)

suy ra MD < MB (n

Xét ACME ¢6 C = 120° nén ME la canh 16n nht ; ”

ME > MC (2) B M

Vi MB = MC(gt) nén tir (1) va(2) suy ra MD < ME E
132. (Hinh 172) Hinh 171

AABC cn tgi A, A= 108° nén ABC = ACB = 36".

I 12 giao diém cua cdc tia phan gidc nén A

ﬁ = IBC = 18°,

O 1a giao diém cla cdc dudng trung

truc nén O ndm trén tia phan gidc cua z =

géc A (tinh chit cia tam gidc cn) . “""--.,‘ -,—""‘ c

Ta c6 OA = OB = AAOB can 4

Hinh 172

= OAB = OBA = 54°,

Do d6 OBC = OCB = 54° - 36° = 18°.

AIBC = AOBC (g.c.g) suy ra Bl = BO ; CI = CO.
Do dé BC la dudmg trung truc cua Ol
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133.

134,

135,

230

(Hinh 173)

Vi B>C nén AC > AB. Trén AC ta
dat AM = AB. Vé MN L AB, MF.LCE.
AABD = AAMN (canh huyén, géc nhon)
= BD = MN = EF.

Xét AFCM vuong tai Flaco

CM > CF hay AC - AM > CE - EF

Do d6 AC - AB > CE - BD.

(Hinh 174)

Dé& thily BE = AF. Vé ED // AC (DeBC),
ta chimg minh duge AEBD cin

suy ra ED = EB = AF,

AAMF = ADME(c.g.c)

= MA = MD vi AMF = DME , dén t6i A, M, D
thing hang.

V¢ dudng cao AH cia AABC ta ¢c6 HM = MA (trung tuyén thudc canh
huyén cta tam gidc vuong)

Hinh 174

suy ra M nam trén dudng trung true ctia y
AH, d6 12 mot dudmg thiing c6 dinh.
(Hinh 175)

Trén tia Ox ldy A’ ; trén Oy lay B’
sa0 cho OA’ = OB’ = a.

T, . . L - e X
l'aco OA’+ OB'=0A + OB =2a S ~ y
=AA’ = BB’ H

Goi H va K 1dn lugt 1 hinh chiéu _
cia A va B trén dudng thing A’B’. Hinh 175

AHAA® = AKBB’ (canh huyén, géc nhon)

suy ra HA'= KB’, do d6 HK = A’B’,

Ta chimg minh dugc HK < AB (ddu = < A tring A’, B tring B")
do d6 A’B’ < AB. Vay AB nho nhit < OA=0B=a.




136.

137.

138. (Hinh 178)

Nhan xét : Qua chimg minh trén ta thdy : OA’ + OB’ + A’B’ < OA + OB + AB
hay chu vi AOA’B’ < chu vi AOAB

Mot cdch tong qudt ; trong cdc tam gide ¢6 mot goéc bing nhau va 16ng hai
canh ké géc dy bang nhau thi tam gidc can c6 chu vi nho nhat.

(Hinh 176)

Xét AAOB ¢6 O =90°;

OA + OB=0OM + ON = MN =4cm
nén AB nho nhat khi OA = OB (xem
bai 135).

Khi d6 O phai Ia trung diém ciia MN. Hinh 176

Ap dung dinh ly Py-ta-go vao tam gidc vuong OAB ta c6 AB’= 0A’ + OB’
=224+2%=3

AB=18 (cm).

(Hinh 177)

Goi OA 1a chiéu cao cua cay sen tir goc t6i ngon ; OB = x 1a do sau cia ho,

C 1a vi tri ciia bong sen khi bi gi6 théi. A

TacoOC=0A=x+2 2

.//l"
Ap dung dinh 1y Py-ta-go vao tam giic c g 5
vuong BOC ta cé : X2+ 8 =(x+2)%;
X2 +64=x"+4x+4;4x=60; A
X =15(dm).
0

Hinh 177

a) Xét AABCc6 B + C=60"nen A = 120°
Do AD la tia phan gidc nén
Al =A2 = A3 = Ag=60°
AABM = AABO (g.c.g)
suy ra AM = AO.
AACN = AACO (g.c.g)
suy ra AN = AO. Hinh 178
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Suy ra AM = AN

b) AAOM = AAON (c.g.c) = OM = ON (1)
AAOM = AANM (c.g.c) = OM = MN(2)

Tir (1) va (2) suy ra OM = ON = MN do d6 AMON déu.
139. (Hinh 179)

a) M ndm trén dudng trung truc ciia AC
nén MA = MC, AMAC can tai M.

Hai tam gidic MAC va ABC la nhimg tam
gidic can c6 chung goc C & ddy nén goéc &
dinh cua ching phdai bing nhau.

Vaym = BAC.

b) ABM=CAN (ké bl v6i hai goc
bing nhau)

AABM = ACAN (c.g.c) suy ra AM =CN
mi AM = MC nén CM = CN.

¢) ACMN cén tai C

M

-

CM LCN ¢ MCN = 90° <> AMC = 45%= BAC = 45°

Hinh 179
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